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PREFACE 


DEVELOPMENTS  in  electrical  science  and  engineering  have  been  so  rapid  during  the 
last  forty  or  so  years,  that  from  them  one  of  the  leading  industries  has  been  created  to 
cater  to  the  electrical  needs  of  the  country.  Before  this  period  the  telegraph  was  the 
only  practical  application  in  use.  Now  there  are  almost  countless  such  applications  and  they 
are  being  added  to  day  by  day.  They  represent  a tremendous  increase  in  the  use  of  electricity 
in  offices,  factories,  households  and  every  activity  of  life.  To  meet  these  varied  needs  effi- 
ciently, the  electrical  industry  has  become  specialized  in  about  a dozen  important  branches. 

This  specialization  has  further  accelerated  progress,  but  has  made  it  difficult  for  electrical 
men  themselves,  as  well  as  laymen,  to  keep  informed  on  electrical  developments  in  all  lines. 
No  single  text  book,  reference  book  or  periodical  has  covered  all  branches  of  recent  electrical 
activities,  and  many  of  the  excellent  books  on  special  electrical  topics  have  soon  become  ob- 
solete because  of  the  rapid  advances  of  the  art. 

To  meet  the  growing  need  for  an  up-to-date  compendium  of  electrical  developments,  the 
publishers  of  the  EMF  ELECTRICAL  YEAR  BOOK  h^ve  aimed  to  make  this  a conven- 
ient annual  reference  book  of  current  information  about  the  electrical  industry  as  a whole  and 
each  of  its  branches,  its  service  or  products  and  their  producers,  its  terminology,  and  other 
frequently  sought  facts  and  data  not  hitherto  readily  available. 

Three  main  classes  of  information  are  included  in  this  volume  as  follows: 

(A)  Development,  present  standing  and  data  of  the  entire  industry  and  its  leading 
branches;  growth  and  status  of  the  most  important  electrical  applications;  a sketch  with  the 
latest  facts  about  each  of  the  national  electrical  associations;  data  concerning  each  of  the 
electrical  engineering  colleges  and  other  electrical  schools;  lists  of  electrical  periodicals, 
libraries  and  testing  laboratories ; biographical  sketches  of  the  leading  electrical  scientists 
and  inventors;  facts  about  electrical  codes,  patents,  exports  and  numerous  other  electrical 
developments  and  activities.  These  various  subjects  are  so  treated  as  to  constitute  an  en- 
cyclopedia of  current  electrical  information  not  elsewhere  readily  available  for  convenient 
reference. 

(B)  Definitions  of  practically  all  electrical  words,  terms,  abbreviations,  also  of  words 
closely  related  to  the  electrical.  These  include  words  of  theoretical,  technical,  engineering 
and  practical  or  trade  interest  and  make  a modem  electrical  dictionary  for  the  scientist,  en- 
gineer, business  man,  student,  artisan  and  layman. 

(C)  Classification  of  about  3,000  electrical  and  other  closely  related  products  made  by 
and  used  by  the  electrical  industry.  Each  of  these  is  descriptively  defined  and  followed  by  a 
list  of  its  American  and  Canadian  manufacturers.  Separate  entries  are  also  made  of  these 
manufacturers  under  company  or  firm  name,  together  with  information  regarding  their  prin- 
cipal output,  organization  and  branches.  % There  are  also  separate  entries  of  thousands  of 
trade  names  of  products  and  by  whom  they  are  used.  These  three  classes  of  entries  con- 
stitute the  most  complete  directory  of  electrical  products  and  manufacturers  ever  conceived 
and  enable  one  to  find  quickly  all  the  producers  of  any  class  of  electrical  machinery,  appli- 
ances, instruments,  devices  or  miscellaneous  supplies.  Whether  the  product  is  looked  for 
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under  its  technical,  common  or  trade  name,  the  names  of  its  producers  are  readily  found, 
also  the  address  of  their  main  and  branch  offices  or  agencies,  location  of  factories  and  other 
information,  so  that  the  manufacturer  can  be  reached  with  minimum  delay. 

For  the  greatest  convenience  of  reference,  all  topics,  whether  they  be  in  classes  A,  B or 
C referred  to  above,  are  arranged  in  one  continuous  alphabetical  series  throughout  the  book 
as  in  any  encyclopedia  or  dictionary.  This  eliminates  the  time  lost  in  first  searching  through 
an  index.  Copious  cross-references  enable  one  to  find  any  topic  regardless  of  whatever  name 
it  may  be  sought  under.  In  some  cases  these  cross-references  give  all  the  information  re- 
quired without  looking  up  the  main  entry.  The  latter  is  usually  under  the  noun,  excepting 
in  cases  where  it  is  believed:  the  item  will  be  sought  more  frequently  under  an  adjective 
than  noun,  for  instance  Circuit  breakers  instead  of  Breakers,  circuit.  In  cross-references  the 
initial  letter  of  the  main  entry  is  capitalized. 

In  the  selection  and  treatment  of  topics,  the  aim  has  been  to  include  all  matters  of 
general  interest  covering  every  branch  of  electrical  development,  and  to  describe  them  in  a 
simple  and  pithy  manner  that  the  nontechnical  reader  may  grasp  as  readily  as  the  electrical 
engineer.  In  general,  mathematical  formulas,  tables  of  technical  data,  discussions  of  design, 
details  of  processes,  equipment,  etc.,  are  omitted  because  adequately  covered  in  electrical 
engineering  reference  books.  The  text  contains  the  great  mass  of  up-to-date  useful  informa- 
tion about  things  electrical  most  sought  by  everyone  directly  or  indirectly  connected  with 
any  branch  of  the  electrical  industry,  by  purchasers  of  electrical  equipment,  and  by  others 
who  need  a ready  and  reliable  source  of  facts  and  figures  on  electrical  matters.  This  last  ex- 
tensive group  includes  bankers  financing  electrical  undertakings,  architects  and  builders,  gov- 
ernment and  municipal  authorities,  libraries  and  colleges,  newspapers,  etc. 

To  keep  the  various  classes  of  information  up  to  date,  the  EMF  ELECTRICAL  YEAR 
BOOK  will  be  revised  from  cover  to  cover,  added  to,  and  issued  as  a new  volume  each  year. 
This  revision  will  bring  all  encyclopedia  entries  and  data  in  accord  with  the  latest  develop- 
ments, all  definitions  abreast  of  current  usage,  and  all  listings  of  products  and  producers  cor- 
rected to  the  date  of  each  yearly  edition.  It  will  also  permit  adding  many  new  items  suggested 
as  desirable  by  users  of  the  book,  so  as  to  make  it  still  more  complete  and  useful  year  by  year. 

A large  part  of  the  text  of  this  first  edition  has  been  prepared  by  a staff  of  thirty  con- 
tributing editors  who  are  specialists  on  their  respective  subjects.  Their  contributions  are 
found  chiefly  among  the  encyclopedia  and  dictionary  topics.  The  remaining  entries  in  these 
groups  and  the  listings  of  manufacturers  and  their  products  were  prepared  by  the  office  edi- 
torial staff,  aided  by  numerous  writers  on  special  topics.  Statistical  data  have  been  derived 
from  government  reports,  the  technical  and  trade  press,  and  from  private  reliable  sources. 

The  information  from  which  the  classified  listings  of  manufacturers,  the  separate  com- 
pany entries  and  the  trade-name  items  were  prepared,  was  obtained  almost  exclusively  direct 
from  the  manufacturers,  a special  questionnaire  being  sent  them  for  this  purpose.  Although 
regular  listings  are  entirely  free,  it  was  found  difficult  in  some  cases  to  obtain  prompt,  com- 
plete and  accurate  replies.  Every  reasonable  attempt  was  made  to  assure  accuracy  and 
completeness  in  all  listings  as  well  as  in  all  topics  and  entries  throughout  the  book.  If  er- 
rors have  crept  in,  or  omissions  are  noted,  they  are  due  to  editors,  like  other  human  beings, 
not  being  infallible  or  to  lack  of  adequate  co-operation  on  the  part  of  some  manufacturers. 
Special  efforts  will  be  made  to  rectify  any  errors,  to  check  all  listings  and  add  to  them  in  the 
next  edition.  Manufacturers  can  aid  greatly  in  this  matter  by  keeping  the  editor  supplied 
with  their  latest  catalogs. 

Manufacturers  were  given  the  privilege  of  inserting  advertisements  of  a descriptive  na- 
ture in  place  of  the  regular  listing  of  their  name  under  the  classified  products.  All  such  ad- 
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vertisements  inserted  in  the  text  are  marked  with  the  abbreviation  Adv.  and  are  intended  to 
furnish  additional  information  supplementing,  the  general  definition  of  the  product  which  does 
not  attempt  to  point  out  features  peculiar  to  each  manufacturer’s  goods.  The  advertisements 
following  the  text  are  of  the  more  customary  display  character;  an  index  to  them  is  given  in 
the  last  pages  of  the  book.*  The  advertisers  have  rendered  a double  service  to  the  readers  of 
the  book,  by  furnishing  additional  descriptive  data  and  by  making  it  possible  to  issue  the 
book  at  a reasonable  price.  In  communicating  with  them,  readers  will  therefore  confer  a 
special  favor  by  mentioning  having  observed  their  advertisements  in  this  book. 

The  publishers  wish  to  express  their  appreciation  of  many  valuable  ideas  contributed  by 
leaders  of  the  industry  toward  making  the  EMF  ELECTRICAL  YEAR  BOOK  what  it  is. 
They  are  especially  indebted  to  Mr.  William  L.  Goodwin  for  first  suggesting  the  possible 
scope  and  usefulness  of  a book  of  this  kind,  which  is  believed  to  be  unique  among  the  year 
books  of  any  industry.  The  editor  makes  acknowledgment  of  the  incalculable  aid  rendered  by 
the  contributing  editors  and  other  outside  writers,  and  of  the  untiring  and  painstaking  serv- 
ice of  the  associate  and  assistant  editors.  He  also  appreciates  the  constructive  criticism  that 
has  been  received  from  many  electrical  men  to  whom  portions  of  the  proofs  have  been  sub- 
mitted. Suggestions  for  correction  of  errors  and  for  further  improvement  of  the  book  will  be 
gladly  received. 

A Service  Bureau  has  been  established  by  the  publishers  for  the  benefit  of  subscribers 
of  the  EMF  ELECTRICAL  YEAR  BOOK.  This  will  endeavor  to  furnish  any  electrical  in- 
formation not  covered  by  the  book  aside  from  highly  technical  and  consulting  engineering 
service.  It  will  also  be  prepared  to  supply  promptly  any  information  covered  by  the  book  for 
which  facts  or  figures  are  desired  that  are  later  than  those  that  were  available  at  the  time 
of  going -to  press  with  the  last  edition.  Subscribers  to  the  book  will  thereby  be  able  to  obtain 
between  the  regular  annual  editions  the  latest  data  on  any  subject  or  listings  on  any  product 
for  which  they  have  urgent  need. 

THE  EDITOR. 

Chicago,  111.,  June,  1921. 


9 Index  to  display  advertising  section  on  pages  1403,  1404. 
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A.— Abbreviation,  for  ampere  or  amperes, 
used  especially  on  name  plates  of  electrical 
machines  and  appliances  in  giving  ampere 
fating  or  current-carrying  capacity.  In 
text  matter  the  abbreviation  amp.  is  pref- 
erably used  after  numerical  values  of  am- 
peres. 

A -A. — Trade  name  for  lighting  reflectors 
manufactured  by  the  A-A  Electric  Mfg. 
Co.,  303  Center  St.,  Bridgeport,  Conn. 

A A BALL. — Trade  name  for  steam  spe- 
cialties manufactured  by  the  Page  Boiler 
Co.,  815-819  Larrabee  St.,  Chicago,  111. 

A-A  ELECTRIC  MFG.  CO.,  THE.— 
Bridgeport,  Conn.  Manufacturer  of  street 
lighting  fixtures,  metal  shades  and  reflec- 
tors. President,  J.  E.  Heath;  secretary,  C. 
M.  Alvord;  treasurer  and  general  manager, 
E.  C.  Spargo.  Main  office  and  factory,  303 
Center  St.,  Bridgeport,  Conn.  Branch  of- 
fice. 98  Park  PL,  New  York.  N.  Y. 

A-A  NEW  CODE,  A-A  RED,  A-A  30%.— 
Trade  names  for  rubber- covered  wire 
manufactured  by  the  A-A  Wire  Co.,  Inc., 
60  E.  42nd  St.,  New  York,  N.  Y. 

A-A  WIRE  CO.,  INC.— 50  E.  42nd  St.. 
New  York,  N.  Y.  Manufacturer  of  insu- 
lated wire  and  cables.  Business  established 
1912.  President,  George  T.  Cottle;  vice- 
president,  D.  R.  G.  Palmer;  secretary, 
George  H.  Savage;  treasurer,  William  C. 
Hall.  Sales  representatives.  Central  Elec- 
tric Co.,  320  S.  Wells  St..  Chicago.  111.; 
Electric  Supply  Co.,  Toledo,  Ohio;  Phila- 
delphia Electric  Supply  Co.,  Philadelphia, 
Pa. 

A A F. — Trade  name  for  electric  heaters 
and  battery  charging  panels  manufactured 
by  the  Arthur  & Fowler  Co.,  119%  N. 
Browne  St..  Spokane,  Wash. 

A.  A J.  MFG.  CO.,  THE. — 559  W.  Lake 
St.,  Chicago,  I1L  Manufacturer  of  brazing 
compounds  and  pipe  fittings.  President  and 
treasurer,  C.  H.  Blake;  vice-president,  H. 
Harris;  secretary,  H.  C.  Rumery. 

A.  A R.  LAMP  CO.,  THE.— 121-123  La- 
fayette St.,  Newark,  N.  J.  Manufacturer 
of  table  and  reading  lamps.  Business  es- 
tablished 1918.  President  and  general  man- 
ager. A.  J.  Rainaud;  vice-president  and 
treasurer,  William  J.  Rainaud;  secretary, 

M.  G.  Rainaud.  Sales  representatives,  T. 
U.  Hamilton,  139  5th  Ave.,  New  York.  N.  Y.; 
Himmelstern  Bros.,  San  Francisco.  Cal., 
and  Los  Angeles,  Cal.;  George  D.  Donkel, 
44  Federal  St.,  Boston,  Mass.;  Marcus  S. 
Kopf.  180  N.  Dearborn  St.,  Chicago,  111. 

A.  A S. — Trade  name  for  power  plant  gas 
producers  manufactured  by  Akerlund  & 
Semmes,  Inc.,  17  Battery  PL.  New,  York, 

N.  Y. 

A A W ELECTRIC  SIGN  CO.,  THE.— 
Cleveland,  Ohio.  Manufacturer  of  electric 
signs,  flashers,  time  switches,  reflectors  and 
color  shades.  President  and  general  man- 
ager, H.  J.  Walser;  vice-president  and 
treasurer,  C.  F.  Bryan;  secretary,  J.  A. 
Cline. 

A-1. — Trade  name  for  battery  clips  manu- 
factured by  Charles  F.  Hartung,  802  Hig- 
gins Bldg.,  Los  Angeles.  Cal. 

ABAMPERE. — The  magnetic  property  of 
an  electric  current  is  made  the  basis  of  the 
definition  of  the  absolute  unit  of  electric 
current.  The  absolute  electromagnetic  unit 
of  current  is  that  current  which  when  flow- 
ing through  a conductor  bent  into  a ring  of 
one  centimeter  radius  exerts  a force  of  2r 
dynes  on  a unit  magnet  pole  placed  at  the 
center  of  the  ring.  This  unit  is  too  large 
for  many  practical  purposes.  It  has  no 
name,  but  is  usually  known  as  the  ab- 
ampere.  One  abampere  equals  10  amperes. 


ABAROID. — Trade  name  for  fiber  insu- 
lating material  made  by  the  Campbell  Fibre 
Co.,  Stanton,  Del. 

ABBOTT. — Trade  name  for  pull  chain 
acorns  manufactured  by  Harvey  Hubbell, 
Inc.,  Bridgeport,  Conn. 

ABBOTT  BALL  CO.,  TH E.— Hartford, 
Conn.  Manufacturer  of  ball  bearings. 
Business  established  1909.  President  and 
treasurer,  George  E.  Abbott;  secretary,  C. 
H.  Abbott;  sales  manager,  C.  R.  Abbott. 

ABC. — Trade  name  for  storage  batteries 
and  storage  battery  equipment  made  by  the 
Alberta  Battery  Co.,  Ltd.,  420-422  9th  Ave., 
E.,  Calgary,  Alta.,  Can. 

ABC. — Trade  name  for  electric  ironing 
machine  manufactured  by  the  Altorfer 
Bros.  Co.,  Peoria,  111. 

ABC. — Trade  name  for  electric  ventilating 
fans,  blowers  and  steam  engines  manufac- 
tured by  the  American  Blower  Co.,  Detroit, 
Mich. 

ABC. — Trade  name  for  plugs  and  recep- 
tacles manufactured  by  Albert  & J.  M. 
Anderson  Mfg.  Co.,  Boston,  Mass. 

A.  B.  C. — Trade  name  for  conduit  and 
pipe  hanger  manufactin-ed  by  Fee  & Mason, 
81  Beekman  St.,  New  York,  N.  Y. 

A.  B.  C.  GENERATOR  CO.— 1115-17  S. 
Olive  St.,  Los  Angeles,  Cal.  Manufacturer 
of  generators  for  automobile  lighting  and 
starting.  C.  Will  Risden,  sole  owner. 

ABC  SUPER  ELECTRIC.— Trade  name 
for  oscillating  cylinder  type  electric  wash- 
ing machine  manufactured  by  the  Altorfer 
Bros.  Co.,  Peoria,  111. 

ABCO  MFG.  CO.— 1633  Walnut  St.,  Chi- 
cago, 111.  Manufacturer  of  lighting  fixtures. 

ABCOULOMB. — The  absolute  unit  of 
quantity  of  electricity  is  that  quantity 
which  is  transferred  or  delivered  by  one 
abampere  in  one  second.  It  has  no  dis- 
tinctive name,  but  is  usually  called  the 
abcoulomb.  One  abcoulomb  equals  10  coul- 
ombs. 

AB-CUM-O-GRAPH. — Trade  name  for 
miniature  motion-picture  machines  made 
by  A.  B.  Cummings,  63-59  Falmouth  St., 
Attleboro,  Mass. 

ABELL-HOWE  CO.— 332  S.  Michigan 
Ave.,  Chicago,  111.  Manufacturer  of  power 
transmission  chains.  President  and  treas- 
urer, O.  J.  Abell;  secretary,  C.  E.  Kane. 

A- BEST- O. — Trade  name  for  electric 
irons  manufactured  by  the  Dover  Mfg.  Co., 
Dover,  Ohio. 

ABFARAD. — The  Capacitance  of  a con- 
ductor or  system  of  conductors  is  measured 
by  the  quantity  or  charge  of  electricity  re- 
quired to  raise  the  potential  of  the  conduc- 
tor one  unit.  The  absolute  unit  of 
capacitance  is  that  capacitance  whose  po- 
tential . is  raised  one  abvolt  by  one  ab- 
coulomb. This  unit,  which  is  sometimes 
called  the  abfarad,  is  much  too  large  for 
practical  purposes  and  a smaller  one,  the 
farad,  is  used.  One  abfarad  equals  10* 
farads. 

ABHENRY. — Whenever  the  intensity  of 
a current  in  a conductor  changes,  an  elec- 
tromotive force  is  developed  which  opposes 
the  change.  The  value  of  this  electro- 
motive force  depends  upon  certain  physical 
characteristics  of  the  circuit  which  when 
grouped  are  called  its  inductance.  The 
absolute  unit  of  inductance  is  that  in  which 
one  abvolt  is  induced  when  the  current 
changes  at  the  rate  of  one  abampere  per 
second.  This  is  a small  unit  and  has  no 
distinctive  name,  although  sometimes  called 
the  abhenry;  1 abhenry =10-*  henry. 
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[ ABJOULE. — The  unit  of  work  in  the  ab- 

solute electromagnetic  system  of  units  is 
the  work  done  in  a circuit  by  a unit  quan- 
tity of  electricity  (abcoulomb)  against  a 
unit  potential  difference  (abvolt).  Although 
this  small  unit  of  work  has  no  universally 
accepted  name,  it  is  often  called  the  ab- 
joule;  1 abJoule«=»l  ergr^O-1  Joule. 

ABLETT  CO.,  CHARLES  R.— 199  Fulton 
St.,  New  York,  N.  Y.  Manufacturer  of  in- 
candescent lamps. 

ABOHM. — The  absolute  unit  of  electrical 
resistance  is  that  resistance  which  requires 
an  electromotive  force  of  one  abvolt  to  force 
one  abampere  through  It.  This  is  a very 
small  unit  and  is  usually  called  the  abohm. 
It  equals  one-billionth  of  an  ohm,  or  10* 
abohms  equal  one  ohm. 

ABOLITE. — Trade  name  for  porcelain 
enameled  reflectors  manufactured  by  the 
National  Screw  & Tack  Co.,  AB  Products 
Division,  Cleveland.  Ohio. 

ABRASIVE  CO — Philadelphia,  Pa.  Manu- 
facturer of  electrically  produced  abrasives 
and  grinding  wheels.  Business  established 
1894.  President,  Louis  T.  Byers;  vice-pres- 
idents, J.  Harvey  Byers,  Lawrence  J.  Mor- 
ris; secretary  and  treasurer,  Samuel  P. 
Byers;  general  manager,  J.  Harvey  Byers. 
Main  office,  James  & Fraley  Sts.,  Philadel- 
phia, Pa.  Factories,  Philadelphia.  Pa.,  and 
Hamilton,  Ont.,  Can.  Branch  office  and 
warehouse,  666  W.  Washington  Blvd.,  Chi- 
cago, 111.  Sales  representative,  D.  W. 
Grover,  30  Church  St.,  New  York,  N.  Y. 

ABRASIVE  BLOCKS,  HONES,  STONES, 
ETC. — Abrasives,  many  of  which  are  pro- 
duced electrically,  are  often  made  up  in 
the  form  of  blocks  or  bricks,  hones,  stones, 
etc.,  as  well  as  grinding  wheels  and  com- 
mutator stones.  The  blocks  are  used  for 
special  purposes,  such  as  for  cleaning  cast- 
ings and  other  rough  work,  rubbing  down 
concrete,  marble,  slate  and  mosaic  work 
and  In  the  finer  grades  as  whetstones  and 
hones  for  sharpening  knives  and  other  in- 
dustrial and  household  cutting  tools  and 
devices. 

Manufacturers: 

ACME  ABRASIVE  CO.,  2221-23  Orchard 
St.,  Chicago,  111.  "Acme." 

ABRASIVES,  ELECTRICALLY  PRO- 
DUCED.— Many  of  the  abrasives  now  in  use 
for  grinding,  smoothing  and  polishing  tools, 
metal  parts,  etc.,  are  electrically  produced. 
This  Industry  has  become  more  prominent 
within  the  last  few  years  because  of  the 
practical  cessation  of  international  ship- 
ping during  the  war,  which  prevented  many 
of  the  natural  abrasives,  such  as  emery, 
garnet,  quartz,  corundum,  pumice,  tripoli, 
etc.,  from  being  imported  In  large  quan- 
tities. At  the  same  time  the  high-speed 
production  of  munitions  necessitated  a 
greater  use  of  abrasives,  and  the  elec- 
trically produced  abrasives  were  found  to 
be  superior  to  the  natural  abrasives  in  most 
cases. 

Those  produced  electrically  are  known 
under  various  trade  names,  of  which  the 
most  common  is  carborundum.  SOme  of 
the  others  are  electroion,  exolon,  silundum, 
carbonite,  aloxite,  alundum  and  borolon. 
The  last  three  are  electrically  fused  alum- 
ina, while  the  others  are  silicon  carbide, 
which  see.  These  materials  are  made  in 
various  degrees  of  hardness,  some  of  them 
approaching  that  of  the  diamond,  which  Is 
the  hardest  known  substance. 

The  furnace  much  used  for  fusing  alum- 
ina is  a special  arc  furnace  in  the  form  of 
a truncated  cone.  High-grade  bauxite  or 
other  aluminous  ore  is  fed  in 'at  the  top 
continuously  and  melted  down  until  the 
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furnace  is  full.  The  mass  of  several  tons  is 
then  allowed  to  crystallizfe  and  finally  is 
broken  and  crushed  to  grains  of  desired 
sizes.  In  preparing  the  silicon  carbide 
products  a furnace  consisting  of  a fire-brick 
bed  mounted  in  sections  is  used.  Brick 
walls  are  used  for  the  ends  and  a bundle  of 
carbon  electrodes  is  supported  In  each  end. 
A more  complete  description  of  the  process 
is  given  under  Silicon  carbide. 

Manufacturers: 

Abrasive  Co.,  James  & Fraley  Sts.,  Phila- 
delphia, Pa.  “Borolon,"  "Electrolon.’* 

Canadian  Aloxite  Co.,  The,  Niagara 
Falls,  Ont.,  Can. 

Carborundum  Co.,  The,  Niagara  Falls, 
N.  Y. 

Exolon  Co.,  Blasdell,  N.  Y.  "Carbolon," 
"Exolon.” 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa. 

General  Abrasive  Co.,  Inc.,  College  Ave., 
Niagara  Falls,  N.  Y.  "Lionite,”  "Car- 
bonite.” 

General  Platers*  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Norton  Co.,  Worcester,  Mass.  “Alun- 
dum,**  "Crystolon,**  "Silundum.” 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass. 

AB-REC. — Trade  name  for  electrolytic 
rectifiers  manufactured  by  the  American 
Battery  Co.,  1134  Fulton  St.,  Chicago,  111. 

A.  B.  S.— Trade  name  for  casting  copper 
produced  by  the  Anaconda  Copper  Mining 
Co.,  42  Broadway,  New  York,  N.  Y. 

ABSOLUTE  BLOCK  SYSTEM. — See  Sig- 
naling systems,  railway  block  and  inter- 
locking. 

ABSOLUTE  CON-TAC-TOR  CO.— 127  N. 
Dearborn  St.,  Chicago,  111.  Manufacturer 
of  switches,  contactors,  sign  flashers,  ther- 
mostats. relays  and  interrupters.  Business 
established  1917.  President  and  general 
manager,  Louis  A.  M.  Phelan;  vice-presi- 
dent, Paul  K.  Cramblet;  secretary,  James 
A.  Crotty;  treasurer,  Herman  Larson;  sales 
manager,  William  P.  Templeman. 

ABSOLUTE  UNITS.— See  Units,  systems 
of. 

ABSORBERS,  SHOCK,  FOR  LAMPS.— 
Special  spring  or  other  resilient  suspension 
devices  for  lamps  that  are  mounted  in  fac- 
tories or  other  places  where  they  are  sub- 
ected  to  violent  vibration.  In  the  early 
ays  of  the  tungsten-filament  lamp  the  fila- 
ments were  very  fragile  and  there  was 
frequent  need  for  shock  absorbers.  This 
has  been  gradually  removed  by  the  im- 
provement in  filament  manufacture,  espe- 
cially the  production  of  drawn-wire  fila- 
ments. More  recently  a specially  rugged 
tungsten  lamp  (mill  type  Mazda)  has  been 
Introduced  for  use  in  places  where  the  most 
violent  vibration  is  met  with.  The  need 
for  special  shock  absorbers  has  consequent- 
ly been  greatly  reduced. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin  Shock  Absorbers  fur- 
nished separately  or  with  fixture  align- 
ers or  with  suspension  fittings. — Adv. 

Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago, 111. 

WATERBURY  BUTTON  CO.,  836  S.  Main 
St.,  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

A B VOLT. — Whenever  a conductor  is 
moved  across  a magnetic  field  an  electro- 
motive force  is  induced  in  the  conductor. 
This  physical  principle  is  made  the  basis 
of  the  definition  of  the  absolute  unit  of 
electromotive  force.  One  absolute  unit  of 
electromotive  force  is  induced  in  a conduc- 
tor when  it  cuts  one  magnetic  line  per 
second.  It  is  usually  called  the  abvolt. 
This  is  a small  unit  and  is  equal  to  one 
hundred-millionth  of  a volt;  10*  abvolts 
equal  one  volt. 

ABWATT. — The  absolute  unit  of  electric 
power  or  rate  of  doing  work  in  a circuit  is 
the  work  done  in  a noninductlve  circuit  by 
a unit  current  (abampere)  acting  against  a 
unit  potential  (abvolt).  This  power  unit  is 
frequently  called  the  abwatt.  It  is  a very 
small  unit;  1 abwatt =1  abjoule  per  second= 
1 erg  per  second=l(H  watt. 

A.  C. — Trade  name  for  electric  horn 
manufactured  by  the  Russell  Electric  Co., 
Danbury,  Conn. 

A-C.  OR  A.  C. — Abbreviations  for  alter- 
nating current.  The  form  a-c.  is  preferred 
when  used  adjectlvely,  as  in  a-c.  circuit, 
a-c.  voltmeter.  A.  C.  is  the  older  form. 
Present  practice  tends  toward  spelling  out 
alternating  current,  unless  used  adjectlvely 
as  above. 

A-C  ELECTRICAL  MFQ.  CO.,  THE.— 
4th  St.  U.  B.  Bldg.,  Dayton,  Ohio.  Manu- 


facturer of  motors,  generators,  switch- 
boards and  farm  lighting  and  power  plants. 
Business  established  1918.  President,  Kelly 

R.  Jacoby;  vice-president  and  general  man- 
ager, R.  Harry  Croninger;  secretary  and 
treasurer,  C.  H.  Bosler. 

ACCESSORIES  MFQ.  CO.— 2311-29  N. 
Crawford  Ave.,  Chicago,  HI.  Manufacturer 
of  electrical  automobile  accessories.  Busi- 
ness established  1916.  President  and  gen- 
eral manager,  Fillmore  W.  Todd,  secre- 
tary, G.  G.  Barry;  treasurer,  Carl  Otrennba. 
Sales  representative,  W.  L.  Marsh,  David 
Whitney  Bldg.,  Detroit,  Mich. 

ACCUMULATORS. — A term  formerly 
much  used  for  storage  batteries  or  second- 
ary cells  and  still  so  used  abroad,  but  rarely 
in  the  United  States.  See  Batteries,  stor- 
age. 

ACE. — Trade  name  for  fractional  horse- 
power motors  manufactured  by  the  A-C 
Electrical  Mfg.  Co.,  4th  St.  U.  B.  Bldg., 
Dayton,  Ohio. 

ACE. — Trade  name  for  commercial  light- 
ing fixture  manufactured  by  the  Ivanhoe- 
Regent  Works  of  General  Electric  Co.,  6716 
Euclid  Ave.,  Cleveland,  Ohio. 

ACETIC  ACI D. — HC*HaO*;  can  be  made 
by  the  electrolytic  oxidation  of  acetylene. 
CjHt. 

ACETONE.— CH.  CO  CH,;  can  be  made 
by  the  electrolytic  oxidation  of  acetylene, 
C*Hjj. 

ACETYLENE.— C.H,;  a gas  made  by  the 
action  of  water  on  calcium  carbide;  can  be 
converted  by  electrolytic  oxidation  into  ace- 
tone and  acetic  acid. 

ACHESON,  EDWARD  GOODRICH.— An 
American  inventor,  electrochemist  and 
manufacturer,  born  at  Washington,  Pa.,  in 
1866.  At  the  age  of  16  he  was  taken  from 
school  to  fill  a position  at  his.  father’s  blast 
furnace.  In  1873  his  father  died  and  from 
then  until  1880,  when  he  began  to  work  for 
Thomas  A.  Edison  as  an  assistant  drafts- 
man, he  had  an  unsettled  career,  being  suc- 
cessively chalnman  in  a surveying  party, 
railroad  ticket  clerk,  engineer,  bookkeeper 
and  iron  miner.  While  in  Paris  in  1881,  a 
chance  remark  made  by  a famous  gem  ex- 
pert caused  young  Acheson  to  appreciate 
the  value  of  an  efficient  abrasive,  and  this 
led  to  researches  that  in  1891  resulted  in 
his  discovery  of  carborundum.  Now  mil- 
lions of  pounds  are  being  produced  annually 
at  the  Acheson  plant  at  Niagara  Falls, 
where  there  are  installed  some  of  the 
largest  electric  furnaces  In  the  world.  Be- 
tween 1895  and  1899,  Dr.  Acheson  worked 
out  a process  for  making  pure  graphite, 
produced  for  the  first  time  from  non- 
graphitic  amorphous  carbon.  This  discov- 
ery led  to  a new  realm  of  scientific  develop- 
ment, resulting  in  the  much  wider  use  of 
the  electric  furnace  commercially.  An  Im- 
portant discovery  of  Dr.  Acheson’s  came  as 
the  result  of  an  attempt  in  1906  to  increase 
the  abrasive  value  of  carborundum.  In- 
stead of  a harder,  a softer  material  was 
discovered,  an  ideal  lubricating  product. 
He  discovered  the  underlying  principle  of 
deflocculation,  or  dividing  the  particles  of 
matter  into  a finer  state,  and  from  his  ex- 
periments in  this  field  a number  of  highly 
regarded  commercial  lubricants  have  re- 
sulted. The  mixture  of  deflocculated 
graphite  and  water  has  made  possible  the 
preciseness  with  which  tungsten  wire  is 
drawn  for  incandescent  lamp  filaments.  In 
1909  he  received  the  Perkin  medal  from  the 
Society  of  Chemical  Industry;  from  the 
Academy  of  Arts  and  Science,  the  Rumford 
medal  (1907),  and  twice  from  the  Franklin 
Institute^the  John  Scott  medal. 

ACHESON  GRAPHITE  CO.— Niagara 
Fall?,  N.  Y.  Manufacturer  of  graphite  and 
graphite  products.  .Business  established 
1900.  President.  Dr.  Edward  G.  Acheson; 
first  vice-president  and  general  manager, 
Acheson  Smith;  second  vice-president,  E. 
G.  Acheson,  Jr.;  secretary,  Orrin  E.  Dun- 
lap; treasurer,  Frank  N.  Coe;  sales  man- 
ager, William  H.  Arison.  Main  office, 
Niagara  Falls,  N.  Y.  Factories,  Niagara 
Falls,  N.  Y.,  Buffalo,  N.  Y.,  and  Niagara 
Falls,  Ont.,  Can.  Branch  offices.  20  E. 
Jackson  Blvd.,  Chicago,  111.;  90  West  St., 
New  York,  N.  Y. 

ACHESON  OILDAG  CO.— Port  Huron, 
Mich.  Manufacturer  of  lubricating  oils  and 
graphite.  President,  Dr.  Edward  G.  Ache- 
son; vice-president,  Edward  G.  Acheson, 
Jr.;  acting  secretary,  M.  Warren  Taylor; 
acting  treasurer,  H.  L.  Miller;  sales  man- 
ager, George  R.  Siegrist. 

ACHESON  TOOL  & DIE  CO.— 609  N.  4th 
St.,  Columbus,  Ohio.  Manufacturer  of 
special  tools,  dies,  jigs,  fixtures,  etc.  H. 

S.  Acheson.  general  manager. 

ACID  AND  ALKALI  PROOF  COATING. 
— Trade  name  for  insulating  varnish  manu- 
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factured  by  the  Reisenman  Mfg.  Co.,  Ltd., 
Franklin,  Pa. 

ACKER  PROCESS. — A process  for  the 
production  of  chlorine  and  caustic  soda  by 
the  electrolysis  of  fused  sodium  chloride. 
The  cell  is  of  cast  iron,  lined  with  magne- 
site brick,  the  anodes  of  graphitized  car- 
bon, and  the  cathode  a layer  of  molten  lead 
in  the  bottom  of  the  cell.  The  cells  are 
operated  at  a temperature  of  about  850°  C., 
each  absorbing  between  6 and  7 volts,  with 
a current  density  of  about  300  amp.  per 
square  decimeter.  Chlorine  is  drawn  off 
mixed  with  about  nine  times  its  volume  mf. 
air.  The  cathodic  lead-sodium  alloy  passes 
out  to  a small  chamber  where  the  sodium 
is  oxidized  to  caustic  soda  by  a steam  jet. 
The  molten  lead  and  caustic  are  separated 
by  gravity,  the  caustic  flowing  off  continu- 
ously, and  the  lead  being  conducted  back  to 
the  cell,  while  the  hydrogen  generated 
burns  at  the  mouth  of  the  chamber.  The 
process  was  operated  for  several  years  at 
Niagara  Falls,  but  was  abandoned  after  the 
destruction  of  the  plant  by  fire. 

ACKERMAN. — Trade  name  for  friction 
tape  manufactured  by  the  Ackurate  Rubber 
Co.,  Inc.,  263  Broadway,  New  York,  N.  Y. 

ACKERMAN-JOHNSON  CO.  — 626  W. 
Jackson  Blvd.,  Chicago,  111.  Manufacturer 
of  expansion  anchors.  Business  established 
1916.  President,  C.  N.  Ackerman;  secre- 
tary, J.  L.  Johnson;  treasurer,  William  A. 
Stein. 

ACKLEY  ADJUSTABLE.— Trade  name 
for  brakes  for  electric  railway  cars  made 
by  the  National  Brake  Co.,  Inc.,  888  Elli- 
cott  Sq.,  Buffalo,  N.  Y. 

ACKURATE  RUBBER  CO.,  INC.— 253 
Broadway,  New  York,  N.  Y.  Manufacturer 
of  insulating  tape.  Business  established 
1920.  President,  Willard  C.  Candee;  secre- 
tary and  treasurer,  Charles  V.  Ackerman. 
Factory.  Clifton,  N.  J. 

ACME. — Trade  name  for  commutator 
stones,  grinding  wheels,  abrasives,  etc., 
manufactured  by  the  Acme  Abrasive  Co., 
2221-23  Orchard  St.,  Chicago,  111. 

ACME. — Trade  name  for  transformers 
and  radio  apparatus  made  by  the  Acme 
Apparatus  Co.,  27  Windsor  St.,  Cambridge. 
Mass. 

ACME. — Trade  name  for  power  transmis- 
sion belting  manufactured  by  the  Acme 
Belting  Co.,  Niles,  Mich. 

ACME. — Trade  name  for  battery- charg- 
ing equipment  manufactured  by  the  Acme 
Electric  & Mfg.  Co.,  1444  Hamilton  Ave., 
Cleveland,  Ohio. 

ACME. — Trade  name  for  steel  squares 
and  levels  manufactured  by  the  Acme  Level 
& Mfg.  Co.,  Toledo,  Ohio. 

ACME. — Trade  name  for  packing  and 
shipping  hardware  and  supplies  manufac- 
tured by  the  Acme  Steel  Goods  Co.,  2840 
Archer  Ave.,  Chicago,  111. 

ACME. — Trade  name  for  storage  batteries 
made  by  the  Acme  Storage  Battery  Corp., 
19  Main  St.,  Poughkeepsie,  N.  Y. 

ACME. — Trade  name  for  wire  manufac- 
tured by  the  Acme  Wire  Co.,  Dixwell  Ave., 
New  Haven,  Conn. 

ACME. — Trade  name  for  pipe  threading 
tools  manufactured  by  the  American  Tap 
& Die  Co.,  Greenfield,  Mass. 

ACME. — Trade  name  for  bells  and  buz- 
zers manufactured  by  the  Ansonia  Elec- 
trical Co.,  Ansonia,  Conn. 

ACME. — Trade  name  for  steam  engines 
manufactured  by  the  Automatic  Furnace 
Co.,  1st  & Harshman  Sts.,  Dayton,  Ohio. 

ACME. — Trade  name  for  weatherproof 
sockets,  cleat  rosettes  and  receptacles 
manufactured  by  the  Crescent  Electric  Co., 
Mountain  Grove,  Mo. 

ACME. — Trade  name  for  motors,  gen- 
erators, motor-driven  polishing  machines, 
fans,  etc.,  manufactured  by  the  Dilg  Mfg. 
& Trading  Co.,  27  E.  125th  St.,  New  York, 
N.  Y. 

ACME. — Trade  name  for  oil  filters  manu- 
factured by  the  Walter  L.  Flower  Co.,  312- 
314  S.  8th  St.,  St.  Louis,  Mo. 

ACME. — Trade  name  for  switches  and 
connectors  manufactured  by  the  Reliable 
Electric  Co.,  8145  Carroll  Ave.,  Chicago,  HL 

ACME. — Trade  name  for  oilers  manufac- 
tured by  the  Waterbury  Mfg.  Co.,  Water- 
bury, Conn. 

ACME. — Trade  name  for  electric  cloth 
cutting  machine  manufactured  by  the  Wolf 
Electrical  Promoting  Co.,  810  Main  St., 
Cincinnati,  Ohio. 

ACME  ABRASIVE  CO.— 2221-23  Orchard 
St.,  Chicago,  111.  Manufacturer  of  commu- 
tator stones,  grinding  wheels,  abrasives, 
etc.  Business  established  1917.  President 
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and  general  manager,  William  L.  Weber; 
vice-president,  Frank  Gass;  secretary  and 
treasurer,  K.  M.  Qualey. 

ACME  APPARATU8  CO.— 27  Windsor 
St.,  Cambridge,  Mass.  Manufacturer  of 
transformers  and  radio  apparatus.  Busi- 
ness established  1919.  President,  Ashley 

C.  Zwicker;  secretary,  Melville  Eastham; 
treasurer,  Claude  F.  Cairns. 

ACME  BELTING  CO.— Niles,  Mich. 
Manufacturer  of  belting  for  motors  and 
generators.  Main  office  and  factory.  Niles, 
Mich.  Branch  offices,  Chicago,  111.;  New 
Orleans,  La.;  Kansas  City,  Mo. 

ACME  DIE  CASTING  CO RP.— Brooklyn, 
N.  Y.  Manufacturer  of  die  castings.  Busi- 
ness established  1915.  President,  G.  W. 
Bungay;  vice-president  and  treasurer,  A.  G. 
Hamilton;  secretary  and  sales  manager,  H. 

I.  Mulligan.  Main  office,  87  85th  St.,  Brook- 
lyn, N.  Y.  Factory.  Brooklyn,  N.  Y. 
Branch  offices,  176  Federal,  Boston,  Mass.; 
Philadelphia,  Pa.;  Detroit,  Mich.;  176  W. 
Jackson  Blvd.,  Chicago,  III.;  Cleveland, 
Ohio;  244-46  St.  Paul  St.,  Rochester,  N.  Y. 

ACME  ELECTRIC  ft  MFG.  CO.,  THE.— 
1444  Hamilton  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  battery-charging  equip- 
ment. Business  established  1917.  President 
and  general  manager,  G.  R.  Hlllstrom;  vice- 
president  and  sales  manager,  R.  A.  Lais; 
secretary  and  treasurer,  C.  H.  Bunch. 

ACME  ENGINEERING  CO.— Louisville, 
Ky.  Manufacturer  of  farm  lighting  plants. 

ACME  GAS  ft  ELECTRIC  FIXTURE  CO. 
—132  W.  14th  St.,  New  York,  N.  Y.  Man- 
ufacturer of  portable  electric  lamps. 

ACME  LAMP  WORKS.— 65  Cambridge 
Ave.,  Jersey  City,  N.  J.  Manufacturers  of 
nitrogen  lamps.  Business  established  1919. 
President.  Nathan  Schwartxer;  general 
manager,  R.  A.  Berrenberg. 

ACME  LEVEL  ft  MFG.  CO.— Toledo. 
Ohio.  Manufacturer  of  steel  squares,  levels 
and  racks. 

ACME  LIGHTING  FIXTURE  CO.,  INC.— 
132-136  W.  14th  St.,  New  York.  N.  Y. 
Manufacturer  of  lighting  fixtures  and  port- 
able lamps.  President,  D.  R.  Weil;  treas- 
urer, H.  S.  Weil. 

ACME  PIPE  STRAP  CO.— Detroit,  Mich. 
Manufacturer  of  conduit  and  pipe  straps. 
Andrew  J.  Weather  wax,  proprietor. 

ACME  RUBBER  MFG.  CO.— Trenton,  N. 

J.  Manufacturer  of  rubber  belting  for 
motors  and  generators. 

ACME  STEEL  A MALLEABLE  IRON 
WORKS.  INC.— 245  Military  Rd..  Buffalo, 
N.  Y.  Manufacturer  of  malleable  iron  cast- 
ings. Business  established  1896.  President. 

D.  J.  Carson;  vice-president,  D.  W.  Roper; 
secretary,  C.  J.  Brandt;  treasurer,  F.  K. 
Hiser;  general  manager,  W.  C.  Letchworth. 

ACME  STEEL  GOODS  CO.— Chicago,  111. 
Manufacturer  of  packing  and  shipping 
hardware  and  supplies.  Business  estab- 
lished 1880.  President,  James  E.  MacMur- 
ray;  vice-president  and  secretary,  R.  H. 
Norton;  vice-president,  F.  C.  Gifford;  treas- 
urer, Donald  MacMurray.  Main  office,  2840 
Archer  Ave.,  Chicago.  111.  Factories,  Chi- 
cago, 111.,  and  Riverdale,  111.  Branch  offices, 
295  Lafayette  St.,  New  York,  N.  Y.;  10-14 
Tift  St.,  Atlanta,  Ga.;  311  California  St., 
San  Francisco,  Cal. 

ACME  STORAGE  BATTERY  CORP.— 19 
Main  St..  Poughkeepsie.  N.  Y.  Manufac- 
turer of  storage  batteries.  Business  estab- 
lished 1918.  President,  William  H.  Reid; 
vice-president  and  general  manager,  Aldo 
Bologuesi;  secretary  and  treasurer.  Fred- 
erick L.  Reid;  sales  manager.  H.  Eggleston. 
Sales  representative,  A.  J.  Fisk,  967  Wood- 
ward Ave.,  Detroit,  Mich. 

ACME  WIRE  CO.,  THE — New  Haven, 
Conn.  Manufacturer  of  wire  and  wire 
products.  Business  established  1904.  Pres- 
ident, Victor  Morris  Tyler;  vice-presidents, 

E.  L.  Hartpence.  L.  S.  Horner.  L.  Styler; 
secretary.  James  E.  Wheeler;  treasurer, 
Brower  Hewitt;  general  manager,  Edgar  L. 
Hartpence;  sales  manager.  Leonard  S. 
Horner.  Main  office  and  factory,  Dixwell 
Ave.,  New  Haven.  Conn.  Branch  offices.  52 
Vanderbilt  Ave.,  New  York,  N.  Y.;  521 
Guardian  Bldg.,  Cleveland.  Ohio.;  53  W. 
Jackson  Blvd.,  Chicago,  HI. 

ACMETAL. — Trade  name  for  lighting  fix- 
tures and  portable  electric  lamps  manu- 
factured by  the  Acme  Gas  ft  Electric  Fix- 
ture Co..  132  W.  14th  St.  New  York,  N.  Y. 

ACORN. — Trade  name  for  threading'  dies 
manufactured  by  the  Greenfield  Tap  ft  Die 
Corp.,  Sanderson  St..  Greenfield,  Mass.,  and 
the  Greenfield  Tap  ft  Die  Corp.  of  Canada, 
Ltd..  Front  ft  York  PL,  Galt,  Ont.,  Can. 

ACORN, — Trade  name  for  oil  cups  manu- 
factured by  the  Lunkenhelmer  Co.,  Cincin- 
nati, Ohio. 


ACORN. — Trade  name  for  electric  ranges 
manufactured  by  the  Rathbone  Sard  Elec- 
tric Co.,  Inc.,  Albany,  N.  Y. 

ACORN  INSULATED  WIRE  CO.— 77 
Richards  St.,  Brooklyn,  N.  Y.  Manufactur- 
er of  electric  light  and  telephone  wires. 
Business  established  1914.  Walter  R. 
Prosser  and  Alfred  L.  Prosser,  active  part- 
ners. 

ACORNS.  PULL  CHAIN.— At  the  lower 
end  of  the  pull  chain  so  often  used  with 
pull  sockets,  rosettes,  celling  and  fixture 
switches,  there  is  often  provided  an  acorn- 
shaped brass  ornament  that  also  serves 
conveniently  in  grasping  the  chain.  Some- 
times this  may  be  rendered  luminous;  for 
the  latter  type  see  Attachments,  luminous, 
for  switch  buttons,  pull  chains,  etc. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow/' 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Eade,  John  E.,  1245  Eddy  St.,  Providence, 
R.  I. 

Hubbell,  Ino.,  Harvey,  Bridgeport,  Conn. 
“Abbott." 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury.  Conn.  (See  display  advertise- 
ment on  page  133,7.) 

Stimpson  Co.,  E.  B.,  Brooklyn.  N.  Y. 

WATERBURY  BUTTON  CO..  835  S.  Main 
St..  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

ACOUSTICON. — Trade  name  for  hearing 
device  for  the  deaf  and  for  detective  serv- 
ice, manufactured  by  the  Dictograph  Prod- 
ucts Corp.,  220  W.  42nd  St.,  New  York, 
N.  Y. 


Adam;  sales  manager,  Philip  Rabon.  Main 
office  and  factory,  8650  Windsor  PL,  St. 
Louis,  Mo.  Branch  offices,  400  Penobscot 
Bldg.,  Detroit.  Mich.;  1814  1st  National 
Bank  Bldg.,  Cincinnati,  Ohio;  200  Builders 
Exchange  Bldg.,  Minneapolis.  Minn.;  821 
Union  St.,  New  Orleans,  La.;  506  Victor 
Bldg.,  Kansas  City,  Mo.;  208  N.  Wells  St.. 
Chicago,  111.;  1312  Great  Southern  Life 

Bldg.,  Dallas,  Tex. 

ADAMANT  PORCELAIN  CO East  Liv- 

erpool, Ohio.  Manufacturer  of  porcelain 
knobs. 


ADAMANTINE. — Trade  name  for  pipe 
threading  tools  manufactured  by  the  Amer- 
ican Tap  & Die  Co.,  Greenfield,  Mass.  , 


ADAMS. — Trade  name  for  dental  x-ray 
unit  manufactured  by  the  Adams  X-Ray 
Co.,  Maple  ft  Rivard  Sts.,  Detroit,  Mich. 
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transformers  manufactured  by  the  R.  TTan^ 
Electric  & Mfg.  Co.,  305  E.  Monroe  St., 
Springfield,  111. 


ADAMS  ft  WESTLAKE  CO 319  W.  On- 

tario St.,  Chicago,  111.  Manufacturer  of  car 
lighting  fixtures,  headlights,  signal  lamps, 
etc.  President.  Ward  W.  Willis;  vice- 
president  and  treasurer,  Frederick  T.  Vaux; 
secretary,  William  S.  Estell;  general  man- 
ager, W.  H.  Baldwin. 


ADAMS  MORGAN  CO.— Alvin  Place. 
Upper  Montclair,  N.  J.  Manufacturer  ot 
telegraph  and  radio  apparatus,  electrical 
toys,  novelties,  battery  motors,  etc.  Busi- 
ness established  1910. 


ADAMS  X-RAY  CO.— Maple  ft  Rivard 
Sts.,  Detroit,  Mich.  Manufacturer  of  x- 
ray  apparatus. 


ACTINIC  RAYS. — A term  applied  to  that 
portion  of  the  spectrum  which  is  especially 
active  in  producing  chemical  reaction,  as 
for  example  in  a photographic  plate.  The 
shorter  waves  of  light  in  the  violet  and 
ultra-violet,  perhaps  on  account  of  their 
high  frequency,  produce  chemical  reactions 
not  occurring  when  waves  of  less  frequency 
are  used.  These  short  waves  are  readily 
absorbed  by  water  and  glass  and  even  by 
air.  For  their  study  lenses  and  prisms  of 
quartz  or  fluorite  must  be  employed. 

ACTIONS,  PIPE  ORGAN,  ELECTRIC.— 
The  use  of  electrically  operated  pipe  or- 
gans is  increasing  rapidly,  because  of  the 
fact  that  the  console  or  keyboard  may  be 
located  most  advantageously,  which  often 
means  at  a distance  from  the  organ  pipes 
and  air  system.  The  electrical  actions  for 
the  organs  consist  of  sets  of  magnet  coils 
which  operate  the  valves  controlling  the 
inlet  of  air  to  the  pipes.  Contacts  are  pro- 
vided at  the  keys  and  a cable  of  rather 
small  wires  runs  to  the  valve  magnets. 
These  are  all  low-voltage  coils,  not  over  16 
volts,  which  low  tension  is  supplied  by  a 
motor-generator  or  a primary  battery. 
Sometimes  the  valve  magnet  and  valve  are 
supplied  as  a unit  by  the  coil  manufac- 
turers. 

Manufacturers: 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 


ADAMSON  ft  CO.,  JOSEPH. — Columbia 
& Germantown  Aves.,  Philadelphia,  Pa. 
Manufacturers  of  insulating  tapes,  narrow 
fabrics,  etc.  Business  established  1860. 

ADAPTABLE. — Trade  name  for  lamp 
changers  manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  Ind. 

ADAPT-A-LITE. — Trade  name  for  exten- 
sion portable  lamp  with  attachment  plug 
manufactured  by  the  Anderson  Electric  ft 
Equipment  Co.,  154-160  Whiting  St.,  Chi- 
cago, 111. 
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malleable  iron  fitting  screwed  to  the  end  of 
a threaded  conduit  and  having  either  a re- 
duced or  enlarged  threaded  opening  at  the 
other  end  to  make  it  possible  to  run  small 
conduits  into  larger  conduit  holes  and  also 
to  eliminate  the  work  of  enlarging  knock- 
out holes  in  cabinets  or  boxes  by  reaming. 

Manufacturers: 

Austin  Co.,  The  M.  R,  108-16  S.  Des- 
plaines  St.,  Chicago,  111.  , 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Manhattan  Brass  Co.,  332  E.  28th  St. 
New  York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play advertisement  on  pages  1302-1304.) 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  Write  for 
descriptive  Catalog  33.— Adv. 


ACTIVE  COMPONENT The  active  or 

inphase  component  of  an  alternating  cur- 
rent is  that  component  which  is  in  phase 
with  the  voltage;  It  equals  the  product  of 
the  current  by  the  cosine  of  the  phase  dif- 
ference between  It  and  the  e.  m.  f.  Simi- 
larly the  in-phase  or  active  component  of 
an  alternating  e.  m.  f.  is  the  product  of  the 
e.  m.  f.  by  the  cosine  of  the  phase  differ- 
ence. 


ADAPTERS,  FLEXIBLE  ARMORED 
CORD. — A metal  fitting  which  clamps 
around  the  armor  of  the  cord  and  on  which 
Is  a short  threaded  tube.  On  this  tube  a 
socket  may  be  screwed,  the  cord  to  the 
socket  being  led  through  the  tube.  A 
second  type  of  this  device,  called  a "rosette 
adapter",  provides  for  attaching  a flexible 
armored  cord  as  ^ drop  from  a ceiling 
rosette  to  a socket. 


ACTON  ELECTRIC  CO.,  INC.— Newark, 
N.  J.  Manufacturer  of  tungsten  incandes- 
cent lamps.  President,  George  K.  Hamblin; 
vice-president,  Eugene  McOuat;  secretary 
and  treasurer,  Edward  S.  Walsh.  Main  of- 
fice and  factory,  119  Sussex  Ave.,  Newark, 
N.  J.  Branch  office,  1133  Broadway,  New 
York,  N.  Y. 

ACYCLIC. — Without  cycles  or  periodic 
changes;  a term  used  to  describe  a gen- 
erator in  which  there  are  no  regular  re- 
versals of  current  in  the  conductors. 

AD. — Trade  name  for  bells  manufactured 
by  the  Holtzer-Gabot  Electric  Co.,  125 
Amory  St.,  Boston,  Mass. 

ADAM  CO.,  THE  E.  C.— 902  Pine  St.,  St. 
Louis,  Mo.  Manufacturer  of  lighting  fix- 
tures. Business  established  1920.  Presi- 
dent and  general  manager.  E.  C.  Adam; 
vice-president,  Herbert  S.  Griffin;  secretary 
and  treasurer,  Richard  N.  Loeb. 

ADAM  ELECTRIC  CO.,  FRANK.— St. 
Louis,  Mo.  Manufacturer  of  knife  switches, 
switchboards,  panelboards,  steel  cabinets 
and  switchboard  fittings.  President  and 
treasurer,  Frank  Adam;  vice  president, 
secretary  and  general  manager,  Fred  B. 


Manufacturers: 

Austin  Co.,  The  M.  B..  108-16  S.  Des- 
plaines  St.,  Chicago.  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Flex- 
steel."  (See  display  advertisement  on 
pages  1302-1304.) 

ADAPTERS,  FUSE.— Holders  of  insulat- 
ing material,  usually  porcelain,  each  pro- 
vided with  a screw  thread  at  one  end  and 
designed  for  using  a ferrule-type  cartridge 
fuse  in  a plug- fuse  type  screw  receptacle 
or  cutout  base.  The  adapter  is  hollow  and 
permits  of  the  cartridge . fuse  being  placed 
within  it.  Fuse  adapters  are  also  made  to 
permit  installing  smaller  cartridge  fuses 
in  a large  size  cutout  block.  Ferrule-type 
cartridge  fuses  may  be  installed  in  knife- 
blade  contacts,  or  vice  versa,  by  using  ap- 
propriate adapters. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave  ft 
Montgomery  St..  Jersey  City,  N.  J. 
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Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant”. 

Devoe  Electric  Switch  Co., ‘The,  4X4  Notre 
Dame  St.,  W..  Montreal,  Que.,  Can. 

ESSEX  MFC.  CO.,  117  Mulberry  St., 
Newark,  N.  J. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago,  111.  "Multi.” 

ADAPTERS,  LAMP,  MISCELLANEOUS. 
— Devices  for  adapting  usually  an  oldei 
'type  of  lamp  equipment  for  a more  modern 
type  of  electric  illuminant.  They  are  of 
various  types.  Ones  is  arranged  to  convert 
a table  oil  lamp  into  an  electric  lamp  by 
replacing  the  burner  with  a socket  that 
fits  securely  in  place.  Another  changes 
an  old  fashioned  candle  stick  into  an  elec- 
tric candle  by  inserting  a candle  socket. 
Other  types  convert  oil  signal  lamps  for 
railroads  or  ships  into  electric  lamps.  Still 
another  type  provides  a socket  and  mount- 
ing therefor  In  an  arc  lamp  housing,  thus 
adapting  the  latter  for  the  modern,  effi- 
cient types  of  incandescent  lamps.  Adapters 
for  adapting  projecting  arc  lamps  for  in- 
candescent lamps  are  separately  listed  be- 
low. For  those  adapters  that  adapt  a 
socket  for  a different  size  lamp  see 
Adapters,  reducers  and  extensions,  socket. 


Manufacturers: 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn.  N.  Y. 

Betts  & Betts  Corp.,  611  W.  42nd  St., 
New  York,  N.  Y.  "B  & B.” 

Bloch  & Co.,  L.  D.,  37-41  E 18th  St., 
New  York,  N.  Y.  "Flttite/* 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant. 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont..  Can.  C.G.E. 

Chemelectric  Co.,  The.  4327  Kenmore 
Ave..  Chicago.  111.  (Exclusive  distribu- 
tor, G & W Electric  Specialty  Co.,  7440 
S.  Chicago  Ave..  Chicago,  111 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St..  Chicago,  111. 

CON VEN OLITE  CO.,  THE.  231  N.  Wells 
St  Chicago,  111.  General  distributors, 
Schweitzer  & Herz.  231  N.  Wells  St., 
Chicago.  111.  The  "Convenolite  adapt- 
er. see  entry  under  Fixtures,  lighting, 
residence. — Adv.  a _ „ 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia.  Pa. 

Fulper  Pottery  Co.,  Flemington,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenectady 
N Y.  (See  display  adv.  pages  1203- 
1223.) 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

IRON  PRODUCTS  CORP.,  418  S.  2nd  St., 
LaCrosse,  Wls.  „ „ _ __ 

Kosmolite  Mfg.  Corp.,  6-7  E.  16th  St., 
New  York,  N.  Y. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Metal  Specialties  Mfg.  C©.,  338-53  N. 

Kedzie  Ave.,  Chicago,  111.  "Presto, 
(automobile).  _ 

Morse.  Frank  W..  289  Congress  St.,  Bos- 
ton, Mass.  , , 

Motor  Specialties  Co.,  Waltham.  Mass. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago,  III. 
The  "Curtis”  adapter  for  lighting  the 
entire  room  from  an  ordinary  table 
or  floor  lamp.  See  Adv.  page  1405. — 
Adv. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y.  "Vazellte.” 

Smith  Mfg.  Co.,  Inc..  F.  A.,  183-87  N. 
Water  St.,  Rochester,  N.  Y.  "Smith. 

TImberlake  & Sons,  J.  B.,  114-116  E. 

Washington  Ave.,  Jackson.  Mich. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 


N.  Y. 

ADAPTERS,  LIGHTING  FIXTURE.— 

Devices  for  changing  the  character  of  light- 
ing fixtures  from  one  type  of  lighting  to 
another,  for  instance,  from  direct  lighting 
to  semi-indirect  or  total  indirect  lighting. 
One  equipment  includes  an  attachment  plug 
that  is  screwed  into  a direct  lighting  fix- 
ture socket  and  carries  one  or  two  arms 
downward  to  an  inverted  socket  and  suit- 
able shade  or  reflector  holder.  The  down- 
wardly turned  reflector  and  pendent  lamp 
can  thus  be  inverted  to  make  the  outfit  a 
semi-indirect  lighting  fixture  in  which  a 
larger  and  more  efficient  lamp  may  be  used 
without  glare. 


Manufacturers: 

CONVENOLITE  CO.,  THE,  231  N.  Wells 
St.,  Chicago,  UL  "Convenolite.”  (Gen- 
eral distributors,  Schweitzer  & Herz, 
231  N.  Wells  St.,  Chicago,  111.) 


ADAPTERS,  PROJECTING  LAMP.— 

Projecting  machines  for  motion  pictures, 
etc.,  were  formerly  all  equipped  for  carbon 
arc  lamps,  but  recently  the  many  advantages 
of  the  special  concentrated-filament  gas- 
filled  tungsten  lamps  for  this  purpose  have 
led  to  their  adoption.  Adapters,  consisting 
of  a metal  housing  and  lamp  receptacle, 
are  made  to  fit  inside  or  in  front  of  the 
original  arc-lamp  housing  on  the  old  ma- 
chines. Another  use  of  adapters  for  pro- 
jecting lamps  or  floodlights  Is  where  it  is 
desired  to  use  a medium-base  lamp  in  the 
mogul-base  sockets  usually  provided. 
Adapters  for  this  latter  purpose  are  listed 
under  Adapters,  reducers  and  extensions, 
socket. 

Manufacturers: 

Argus  Enterprises,  Inc.,  The,  815-823 
Prospect  Ave.,  Cleveland,  Ohio.  "Ar- 
gus-GE  Mazda,”  "Sheck  Universal.” 

Enterprise  Optical  Mfg.  Co.,  564  W.  Ran- 
dolph St.,  Chicago,  HI.  "Motiograph.” 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
"RVA.” 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

ADAPTERS,  RECEPTACLE.— A small 
fitting  used  to  adapt  an  Edison  screw  type 
receptacle  for  use  with  attachment  plugs 
having  blade  or  prong  contacts,  or  vice 
versa.  The  former  type  of  adapter  screws 
into  the  receptacle  and  has  receiving  con- 
tacts into  which  the  blades  or  prongs  are 
pushed.  In  the  case  of  most  separable  or 
two-part  attachment  plugs,  the  body  part 
of  the  plug  with  the  screw  contacts  can 
serve  as  a receptacle  or  socket  adapter. 
Adapters  for  receptacles  intended  to  receive 
blade  or  prong  type  plugs  have  the  prongs 
or  blades  at  one  end  and  a screw  receptacle 
at  the  other  end. 

Manufacturers: 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Sockets  or  receptacles  are 
sometimes  too  short  or  have  been  in- 
stalled too  far  back  in  some  recess  to 
permit  insertion  of  lamps  or  attach- 
ment plugs,  or  the  attaching  of  shades. 
No.  91  socket  extension  (at  left)  will 


lengthen  an  Edison  medium  base  socket 
ltt  ins.,  and  No.  4396  will  extend  a 
mogul  base  socket  or  receptacle  2V6 
ins.  No.  98  socket  reducer  (center) 
makes  it  possible  to  connect  a medium 
base  lamp  or  plug  to  a mogul  base 
socket.  No.  1006  adapter  (right)  makes 
it  possible  to  connect  an  Edison  base 
attachment  plug  or  lamp  to  a standard 
parallel  slotted  base  receptacle. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  "C.G.E." 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  display  adv.  pages  1203- 
1223.) 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play advertisement  on  pages  1302-1304.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  & S.” 

Radio  Electric  Co.,  The,  3807  5th  Are., 
Pittsburgh,  Pa. 

ADAPTERS,  REDUCERS  AND  EXTEN- 
SIONS, SOCKET. — Socket  adapters  are  de- 
vices used  chiefly  for  adapting  a lamp 
socket  for  use  with  lamps  of  smaller  bases 
or  lamps  of  similar  rating  but  different 
type  of  base.  Since  most  of  the  adapters 
permit  use  of  smaller  lamps  in  sockets  of 
higher  rating,  they  are  often  called  socket 
reducers.  The  commonest  type  resembles 
a plug  fuse  in  appearance,  but  has  an  in- 
ternal center  contact  and  screw  shell  con- 
nected to  the  outer  contact  and  shell,  re- 
spectively. They  are  made  in  several  sizes 
to  adapt  mogul-base  sockets  for  medium- 
base  lamps,  medium -base  sockets  for 
candelabra  lamps,  candelabra  sockets  for 
miniature  lamps.  Adapters  are  also  made 
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to  permit  bayonet  or  Edi-Swan  sockets, 
which  are  much  used  for  automobile  lamps, 
to  be  used  for  candelabra  lamps;  also  to 
permit  bayonet  sockets  with  single  contacts 
to  be  used  for  bayonet  catch  lamps  having 
two  contacts,  or  the  reverse.  The  latter 
consists  of  reversible  fiber  disks  with  suit- 
able metal  rings  on  each  side.  Sometimes 
it  is  desired  to  have  a lamp  extend  further 
from  the  socket  than  it  does  in  order  to 
have  its  light  center  (filament  center)  be 
at  the  proper  point  in  the  reflector.  A 
socket  extension  is  then  used;  it  consists  of 
a plug  at  one  end  and  a socket  at  the  other, 
the  distance  between  the  center  contacts 
being  the  desired  extension  distance.  Simi- 
lar extensions  (usually  about  4%  ins.  long) 
are  made  for  candelabra  sockets  to  per- 
mit putting  a candle  stem  around  the  ex- 
tension to  simulate  a candle.  Another  type 
of  socket  adapter  is  a modification  of  the 
socket  extension  but  includes  an  adjustable 
joint  to  permit  changing  the  angle  of  the 
lamp,  usually  from  oblique  to  pendent  posi- 
tion; this  is  sometimes  called  an  angle 
I adapter.  For  a description  of  the  different 
types  and  ratings  of  lamp  bases,  see  Bases, 
incandescent  lamp. 

Manufacturers: 

Anylite  Electric  Co.,  Fort  Wayne,  Ind. 
"Anylite.”  > 

B.  & W.  Specialty  Mfg.  Co.,  100  Boylston 
St.,  Boston,  Mass. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. See  entry  under  Adapters, 

Berghman  Co.,  6428  Fulton  St.,  Chicago, 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  "B  & B.” 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 
Kny-Scheerer  Corp.  of  America,  56-58  W. 

23rd  St.,  New  York,  N.  Y. 

Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

Paiste  Co.,  H.  T..  Philadelphia.  Pa. 
"Paiste."  (Exclusive  distributer.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

ADAPTERS,  SWITCH.— A metal  frame 
used  with  metal  molding  or  raceways  and 
provided  with  tapped  and  threaded  lugs  for 
mounting  single  or  gang  flush  switches. 
Adapters  consisting  of  a metal  ring  with 
adjustable  arms  are  also  made  to  serve  as 
a cover  for  standard  outlet  boxes  and  a 
mounting  plate  for  surface  switches. 
Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  "H  & S.” 
Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh,  Pa.  (See  display 
advertisement  on  pages  1302-1304.) 
Paiste  Co.,  H.  T.,  Philadelphia.  Pa. 
"Paiste.”  (Exclusive  distributor,  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

SQUARE  D CO.,  1400  Rivard  St.,  Detroit. 
Mich. 

ADAPTI  CO.,  THE.— 919-925  West  St., 
Cleveland,  Ohio.  Manufacturer  of  conduit 
fittings.  Business  established  1911.  Presi- 
dent and  treasurer,  William  B.  Greene; 
vice-president,  M.  C.  Rosenfeld;  secretary 
and  general  manager,  J.  C.  Boyton. 

ADAPTI  BOX. — Trade  name  for  conduit 
boxes  manufactured  by  the  Adapt!  Co.,  919- 
925  West  St.,  Cleveland,  Ohio. 

ADAPTI -TERM  I -WIRE-TAP.  — Trade 
name  for  conduit  outlet  box  manufactured 
by  the  Adapti  Co.,  919-92  West  St.,  Cleve- 
land, Ohio. 

ADBRO  MFG.  CO.— Pittsburgh,  Pa.  Man- 
ufacturer of  electric  vibrators. 

ADCO. — Trade  name  for  gears  manufac- 
tured by  the  American  Die  & Tool  Co.. 
2nd  and  Buttonwood  Sts.,  Reading,  Pa. 

ADD  WATER. — Trade  name  for  dry  bat- 
teries manufactured  by  the  Burn  Boston 
Battery  & Mfg.  Works,  80  Boylston  St.. 
Boston,  Mass. 

ADD  IE. — Trade  name  for  fuse  testers 
manufactured  by  the  Electric  Specialty 
Co.,  233  N.  Elm  St.,  Cresco,  Iowa. 

ADDITION  AGENTS.— Substances  added 
to  electrolytio  baths  from  which  metal  is 
being  deposited,  whose  function  is  to  make 
smoother  and  less  crystalline  the  metal 
plating.  They  are  usually  organic  sub- 
stances, such  as  glue,  albumin,  acetone. 
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tincture  of  aloes,  oil  of  cloves,  etc.  They 
are  supposed  to  act  either  as  reducing 
agents  preventing  oxidation,  or  as  colloidal 
substances  hindering  crystallization.  They 
are  almost  indispensable  in  depositing 
metals  such  as  lead,  which  usually  plate 
out  in  mossy,  fern-like  or  tree-like  de- 
posits. 

ADDUCTION. — The  reverse  of  reduction. 
The  action  taking  place  at  the  anode  of  an 
electrolytic  cell,  thereby  this  chemical  ac- 
tion results.  Speaking  strictly  chemically, 
it  consists  in  raising  the  valence  of  the 
chemical  affected,  either  by  increasing  the 
valence  of  the  basic  element  of  the  com- 
pound or  by  liberating  the  acid  element  of 
this  compound,  which  in  effect  is  also  a 
raising  of  the  acid  element’s  valence  from 
a negative  quantity  to  zero.  Formerly 
called  “oxidation."  Examples  are:  adduc- 
tion of  ferrous  sulphate  to  ferric  sulphate; 
liberation  of  oxygen  or  chlorine  gas. 

ADJUSTABLE  FIXTURE  CO.,  THE.— 
62  Mason  St.,  Milwaukee,  Wis.  Manufac- 
turer of  lighting  fixtures,  portable  lamps, 
bases,  shades,  etc.  Business  established 
1911.  President.  William  L.  Schumaker; 
vice-president.  H.  W.  Schumaker;  secretary 
and  treasurer,  George  Honwers. 

ADJUSTALITE. — Trade  name  for  port- 
able lamps  manufactured  by  the  Franks 
Mfg.  Co.,  Rock  Island,  HI. 

ADJUSTAROD. — Trade  name  for  guy 
anchors  manufactured  by  the  Crouse-Hinds 
Co.,  Wolf  & 7th  North  Sts.,  Syracuse.  N.  Y. 

ADJUSTERS.  AUTOMATIC  BRAKE 
SLACK,  ELECTRIC  RAILWAY.— A de- 
vice to  automatically  adjust  the  brake  rig- 
ging of  a car  and  truck  for  the  slack 
caused  by  brake  shoe  wear,  in  order  to 
fnaintaln,  as  nearly  as  practicable,  a uni- 
form piston  travel.  There  are  two  princi- 
pal types,  those  actuated  by  air  pressure 
in  the  air-brake  cylinder  and  those  oper- 
ating mechanically  when  the  slack  in  the 
brake  rigging  exceeds  a pre-determined 
amount. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  (See  display  adv.  pages  1203- 
1223.) 

Holden  & White.  Inc.,  343  S.  Dearborn 
St.,  Chicago,  111.  “Anderson.” 

Westinghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

ADJUSTERS,  CORD.— Devices  for  taking 
up  slack  cord  to  pendent  lamps  when  these 
are  raised  or  lowered.  Made  in  many 
forms,  ranging  from  a fiat  piece  of  fiber 
having  two  slots  into  which  the  cord  is 
looped,  to  spring-operated  take-up  wheels, 
spring  rollers  or  reels,  and  counterbalancing 
weights  and  pulleys. 

Manufacturers: 

American  Enamel  Co.,  Neville  St.,  Provi- 
dence, R.  I. 

American  Vulcanized  Fibre  Co.,  622 
Equitable  Bldg.,  Wilmington,  Del.  “Q 
& C.” 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO..  154-160  Whiting  St..  Chicago,  111. 
“Reelite.” 

Austin  Co.,  The  M.  B.,  108-16  S.  Des- 
plalnes  St.,  Chicago,  111.  “Gem.” 

Carter,  J.  W.,  Abilene,  Tex.  “Eclipse.” 

Electric  Specialty  Sales  Co.,  90  West  St., 
New  York.  N.  Y.  “Slip-On.” 

Estes  & Sons,  E.  B.,  362-364  6th  Ave.. 
New  York,  N.  Y. 

Gund  Mfg.  Co.,  La  Crosse,  Wis.  “Two 
Ball.” 

Harvard  Electric  Co..  626  W.  Van  Buren 
St.,  Chicago.  111. 

King  Electric  Co.,  Canton.  Ohio. 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Inno- 
vate.” “Universal.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass.  “Handy.” 

National  Fibre  & Insulation  Co.,  Yorklyn, 
Del.  “Old  Hickory,  “Super  Seasoned.” 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me. 

Nygren  Bros.  Mfg.  Co.,  LIndsborg.  Kans. 
“Hagstrom.” 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston, 

Mass. 

ADJUSTERS,  LAMP.— Devices  to  permit 
adjusting  the  angle  of  pendent  lamps.  A 
short  arm  Is  attached  to  the  shade  holder 
or  to  a collar  around  the  socket;  at  the 
other  end  of  the  arm  Is  an  adjustable 
clamp  that  may  be  moved  along  the  lamp 
cord,  thus  tilting  the  lamp  to  any  desired 
angle  from  the  vertical  to  practically  the 
horizontal.  Such  lamp  adjusters  are  often 
used  In  connection  with  cord  adjusters,  the 
latter  raising  and  lowering  the  lamp  with- 
out changing  its  angle.  Adapters  for 


changing  the  angle  of  lamp  sockets  are  in- 
cluded under  Adapters,  reducers  and  ex- 
tensions, socket.  Where  a lighting  fixture 
arm  or  other  part  is  adjustable  it  is  usually 
cabled  an  adjustable  fixture;  see  Fixtures, 
lighting,  adjustable. 

Manufacturers: 

Adjustable  Fixture  Co.,  The,  62  Mason  St., 
Milwaukee,  Wis. 

Faries  Mfg.  Co.,  Decatur,  111. 

Gund  Mfg.  Co.,  326  Jay  St.,  La  Crosse, 
Wis. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass.  “Webster.” 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Yost  Electric  Mfg.  Co.,  1805  Hawthorne 
St..  Toledo,  Ohio. 

ADJUSTERS,  OUTLET  PLATE  OR  BOX. 
—A  much  used  form  consists  of  a flat  slot- 
ted bar  which  is  fastened  to  studding  or 
ceiling  joists  to  save  time  in  the  installa- 
tion of  outlet  or  switch  boxes  or  outlet 
plates.  The  box  is  moved  along  the  slotted 
bar  to  the  desired  location  and  slot,  and 
secured  in  place  by  tightening  a locknut. 
For  tile  ceilings  or  floors  in  fire-resistive 
buildings  an  adjuster  in  the  form  of  an  ad- 
justable hanger  provides  for  the  different 
thicknesses  of  tile. 

Manufacturers: 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Faries  Mfg.  Co.,  Decatur,  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  III. 

ADLAKE. — Trade  name  for  lighting  spe- 
cialties manufactured  by  the  Adams  & 
Westlake  Co.,  319  W.  Ontario  St.,  Chicago, 
111. 

ADLIGHT. — Trade  name  for  adjustable 
lighting  fixtures  manufactured  by  K.  F.  M. 
Lindblad,  Boston,  Mass. 

ADMIRAL. — Trade  name  for  oxy-acety- 
lene  cutting  and  welding  apparatus  and 
welding  supplies  manufactured  by  the  Ad- 
miral Welding  Machine  Co.,  413-415  E.  15th 
St.,  Kansas  City,  Mo. 

ADMIRAL  WELDING  MACHINE  CO., 
THE.— 413-415  E.  15th  St.,  Kansas  City, 
Mo.  Manufacturer  of  oxy-acetylene  cutting 
and  welding  apparatus  and  welding  sup- 
plies. W.  A.  McDougall,  sole  owner. 

ADMITTANCE.— The  admittance  of  an 
a-c.  circuit  is  the  factor  by  which  the  im- 
pressed e.  m.  f.  must  be  multiplied  to  give 
the  total  current.  Its  symbol  is  Y.  It  is 
the  reciprocal  of  the  impedance.  Y— 

=1/Z,  where  g is  the  conductance,  b is  the 
susceptance,  and  Z is  the  impedance. 

ADON  PRODUCTS,  INC.-^516  5th  Ave., 
New  York,  N.  Y.  Manufacturer  of  electric 
radiators  and  electrotherapeutlc  apparatus. 
Business  established  1919.  President  and 
general  manager,  H.  A.  Mackie;  vice-presi- 
dent. C.  J.  Bippart;  secretary  and  treasurer, 
J.  Mackie;  sales  manager,  W.  J.  Meyer. 

AD-PHOTO-SCOPE  CO.— 308  N.  Michi- 
gan Blvd.,  Chicago,  111.  Manufacturer  of 
motion-picture  machines.  President,  F.  H. 
Hibberd,  Jr.;  vice-president,  Adolf  Monsen; 
secretary,  Edwin  L.  Barker;  treasurer, 
John  Gulliksen. 

ADRIAN. — Trade  name  for  insulating 
pressboard  manufactured  by  C.  B.  Hewitt 
& Bros.,  16-24  Ferry  St.,  New  York,  N.  Y. 

ADSCO. — Trade  name  for  underground 
conduit  systems  for  steam,  etc.,  steam 
traps,  valves,  steam  flow  meters  and' other 
steam  specialties.  American  District 
Steam  Co.,  North  Tonawanda,  N.  Y. 

ADS-IT  BATTERY  MFG.  CO.— 826  Hen- 
nepin Ave.,  Minneapolis,  Minn.  Manufac- 
turer of  storage  batteries.  President  and 
general  manager,  Frank  W.  Adsit;  vice- 
president,  C.  A.  Murphy;  secretary,  treas- 
urer and  sales  manager,  Thomas  W.  Hicks. 

ADSIT  LABORATORIES,  THE.— 825 
Hennepin  Ave.,  Minneapolis.  Minn.  Manu- 
facturers of  motors,  switches,  battery- 
charging  sets,  rectifiers,  etc.  President  and 
general  mangaer,  Frank  W.  Adsit;  vice- 
president,  C.  A.  Murphy;  secretary,  treas- 
urer and  sales  manager,  Thomas  W.  Hicks. 

ADVANCE. — Trade  name  for  a-c.  motors 
made  by  the  Advance  Electrio  Co.,  6316 
Maple  Ave.,  St.  Louis,  Mo. 

ADVANCE. — Trade  name  for  felt  gaskets, 
washers,  etc.  manufactured  by  the  Ad- 
vance Felt  & Cutting  Co.,  322  S.  Jefferson 
St.,  Chicago.  HI. 

ADVANCE. — Trade  name  for  electric  and 
steam  pumps  manufactured  by  the  Advance 
Pump  & Compressor  Co.,  Battle  Creek, 
Mich. 

ADVANCE. — Trade  name  for  resistance 
wire  manufactured  by  the  Driver-Hams 
Co.,  Harrison,  N.  J. 


ADVANCE. — Trade  name  for  pocket  and 
panel  ammeters,  voltmeters  and  voltam- 
meters  manufactured  by  the  Eldredge 
Electric  Mfg.  Co.,  3 Post  Office  Sq.,  Spring- 
field,  Mass. 

ADVANCE. — Trade  name  for  motor- 
driven  ice  cream  freezers  manufactured  by 
Thomas  Mills  & Brother,  1301  N.  8th  St.. 
Philadelphia,  Pa. 

ADVANCE. — Trade  name  for  electrically 
heated  glue  pots  manufactured  by  the  New 
Advance  Machinery  Co..  Van  Wert,  Ohio. 

ADVANCE  ELECTRIC  CO.— 6316  Maple 
Ave.,  St.  Louis,  Mo.  Manufacturer  of  a-c. 
motors.  President  and  general  manager, 
Edward  Bretch;  vice-president,  secretary 
and  sales  manager,  F.  V.  Potts;  treasurer, 
A.  L.  Cana  van. 

ADVANCE  FELT  A CUTTING  CO.— 322 
S.  Jefferson  St.,  Chicago,  111.  Manufacturei 
of  felt  gaskets,  washers,  etc.  Business  es- 
tablished 1912.  President,  S.  W.  Wldney; 
treasurer  and  general  manager,  F.  A.  Con- 
rad. 

ADVANCE  LAMP  WORKS.— 361  W.  Su- 
perior St.,  Chicago,  HI.  Manufacturers  of 
automobile  lamps.  President,  Jacob  Alter; 
secretary  and  treasurer,  Walter  R.  Arm- 
strong. 


r/M/IVinU  Ob  oUrrLY  CO. 

64  E.  Lake  St.,  Chicago,  111.  .Manufacturer 
of  asbestos  sheet  packing,  etc.  Business 
established  1892.  President,  A.  W.  Ches- 
terton; vice-president,  treasurer  and  gen- 
eral manager,  P.  T.  French;  secretary,  C. 
H.  Bischoff;  sales  manager,  A.  L.  dmaii. 
Factory,  Boston,  Mass. 


rumr  at  wmrneMUK  CO. 

— Battle  Creek,  Mich.  Manufacturer  of  elec- 
tric  and  steam  pumps.  Business  estab- 
lished 1902.  President,  Eugene  Stewart; 
yiQe-president,  Philo  D.  Ferguson;  secre- 
tly* *£easurer  and  general  manager,  Lewis 
B.  Anderson;  acting  sales  manager,  G.  H. 
Anderson. 


A DVERTISING  SPECIALTIES,  ELEC. 
TRICAL. — Under  this  heading  may  be  in- 
cluded all  other  methods  of  electrical  ad- 
vertising exclusive  of  electric  signs.  Among 
these  devices  are  several  types  of  window 
projecting  outfits,  usually  automatic.  They 
Include  a compact  electric  stereopticon  out- 
fit with  screen,  incandescent  projecting 
lamp  and  motor- operated  slide  shifter.  By 
displaying  pictures  on  at  least  some  of  the 
slides  the  advertising  message  may  be  “put 
across”  to  a considerable  number  of  pass- 
ers-by that  will  be  attracted  to  the  window. 
Other  outfits  are  arranged  to  throw  a series 
of  terse  messages  on  the  sidewalk,  the  out- 
fit being  mounted  in  the  window. 


Manufacturers: 


A.  K.  S.  Sign  Co.,  The,  936-940  W.  Madi- 
son St.,  Chicago.  111. 

Beac<m  Mfg.  A Sales  Co.,  Inc.,  Freeport, 


Beseler  Co.,  Charles,  131-33  E.  23rd  St., 
New  York,  N.  Y.  “Stereomoforgraph.” 
Bulletin  Machine  Co.,  10-16  Lock  St.,  Buf- 
falo, N.  Y. 


Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111.  “Re-Flect- 
A-Lite.” 


Continental  Sales  Display  Corp.,  2 W. 

45th  St.,  New  York.  N.  Y. 

Eby  Mfg.  Co..  H.  H..  13th  Sc  Wallace 
Sts.,  Philadelphia,  Pa. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  HI. 
“RVA” 

Herberts  Engineering  Co.,  Inc.,  600  6th 
Ave.,  New  York,  N.  Y.  “Selfast.” 
International  Devices  Co.,  326  Broadway, 
New  York.  N.  Y. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y. 

National  Retailers  Advertising  Corp., 
1846-48  Ogden  St.,  Indianapolis.  Ind. 
“Gritt.” 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York,  N.  Y. 

New  York  Engravers’  Supply,  230-234  W. 
17th  St.,  New  York,  N.  Y.  “Projecto- 
graph.” 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Pioneer  Corp.,  The,  1255  W.  63rd  St., 
Chicago,  HI. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play advertisement  on  page  1328.) 

A.  E. — Trade  name  for  electric  house 
pumps  manufactured  by  the  Twinvolute 
Pump  Sc  Mfg.  Co.,  Inc.,  216  High  St.,  New- 
ark, N.  J. 
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A • E-CO. — Trade  name  for  electric  hoistB 
manufactured  by  the  American  Engineering 
Co.,  Aramingo  Ave.  & Cumberland  St., 
Philadelphia,  Pa. 

AELCO. — Trade  name  for  battery  am- 
meter manufactured  by  the  Battery  Ap- 
pliance Corp.,  3 E.  44th  St.,  New  York, 


A.  E.  M. — Trade  name  for  electric  test- 
ing instruments  manufactured  by  A.  E. 
Moeller,  261-3-5  Sumpter  St.,  Brooklyn, 
N.  Y. 


AEOLIAN  CO.,  THE.— 29  W.  42nd  St., 
New  York,  N.  Y.  Manufacturer  of  elec- 
trically operated  musical  instruments. 
Branch  office,  529  S.  Wabash  Ave.,  Chica- 
go, 111. 

AERCO. — Trade  name  for  electric  toy 
aeroplanes  manufactured  by  the  A.  E.  Rit- 
tenhouse  Co.,  Honeoye  Falls,  N.  Y. 

AEREX. — Trade  name  for  motor  drive 
equipment  for  pianos  manufactured  by  H. 
W.  Yeager  & Co.,  Inc.,  154  N.  11th  St., 
Philadelphia,  Pa. 

AERIAL,  RADIO. — The  elevated  type  of 
radio  antenna,  usually  mounted  on  poles, 
masts,  or  towers.  (See  Antenna,  radio.) 

AERIO. — Trade  name  for  compound  for 
impregnating  transformer  coils  manufac- 
tured by  the  Pittsburgh  Transformer  Co., 
Pittsburgh,  Pa. 

AERMOTOR  CO.— 2500  W.  Roosevelt 
Rd.,  Chicago,  111.  Manufacturer  of  steel 
transmission  towers,  poles  and  windmills. 

AEAo. — Trade  name  for  automatic  fire 
alarm  systems  made  by  Aero  Alarm  Co.,  26 
Cortlandt  St..  New  York,  N.  Y. 

AERO. — Trade  name  for  cable  cars  manu- 
factured by  the  Fairmount  Electric  & Mfg. 
Co.,  59th  & Woodland  Ave.,  Philadelphia, 
Pa. 

AERO. — Trade  name  for  ignition  magneto 
generators  manufactured  by  the  Splitdorf 
Electrical  Co.,  98  Warren  St.,  Newark, 
N.  J. 


AERO  ALARM  CO.— New  York,  N.  Y. 
Manufacturer  of  fire  alarms  and  acces- 
sories. Established.  1914.  President,  F.  J. 
Martin;  vice-president  and  treasurer,  J.  H. 
S.  Cone;  secretary,  H.  H.  Martin:  manager. 
R.  H.  Armstrong.  Main  office,  26  Cortlandt 
St.,  New  York.  N.  Y.  Branch  office,  Cen- 
tral Bldg.,  Seattle,  Wash. 

A E ROB  ELL. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Bell  Washer  A Wringer  Co.,  1051  Power 
Ave.,  Cleveland,  Ohio. 

AEROFAN. — Trade  name  for  electric  fans 
manufactured  by  the  Russell  Electric  Co.. 
140  W.  Austin  Ave.,  Chicago,  111. 

AEROLITE. — Trade  name  for  windmills 
for  driving  generators  manufactured  by  the 
Wind  Electric  Co.,  1957  St.  Anthony  - Ave. , 
St.  Paul.  Minn. 

AERON. — Trade  name  for  pneumatic 
paint  spraying  machines  manufactured  by 
the  DeVilblss  Mfg.  Co.,  3750  Detroit  Ave., 
Toledo,  Ohio. 

AERTITE. — Trade  name  for  boiler  cover- 
ings manufactured  by  Johns-Manville,  Inc., 
Madison  Ave.  & 41st  St.,  New  York,  N.  Y. 

AETNA. — Trade  name  for  electrical  In- 
sulation manufactured  by  the  Albert  & J. 
M.  Anderson  Mfg.  Co.,  Boston,  Mass. 

AETNA  ELECTRIC  APPLIANCE  CO.— 
40  Court  St.,  Boston,  Mass.  Manufacturer 
of  electric  water  heaters.  Business  estab- 
lished 1920.  President,  Walter  S.  Wyman; 
vice-president,  Albert  L.  Smith,  Jr.;  sec- 
retary, E.  A.  Ballentine;  treasurer,  Ralph 
J.  Patterson.  Factories,  Boston,  Mass.,  and 
Dexter,  Me. 


AETNA  EXPLOSIVES  CO.,  INC.— New 
York,  N.  Y.  Manufacturer  of  electric 
blasting  apparatus.  President,  C.  B. 
O'Dell;  secretary,  Mr.  Lloyd;  treasurer.  F. 
E.  Fenton;  general  manager,  T.  A.  Bige- 
low; sales  manager,  M.  Whiteside.  Main 
office,  120  Broadway,  New  York,  N.  Y. 
Branch  office,  7 S.  Dearborn  St.,  Chicago, 

AETNA  NUT  CO. — Southington,  Conn. 
Manufacturer  of  crossarm  braces. 


„ AETNA  RUBBER  CO.,  THE.— 811-815  E. 
79th  St.,  Cleveland.  Ohio.  Manufacturer  of 
hard  and  soft  rubber  molded  products.  A. 
J.  Huston,  vice-president  and  sales  man- 
ager. 


AETNALITE  COMPOUND. — Trade  name 
for  hard  rubber  products  manufactured  by 
the  Aetna  Rubber  Co.,  811-815  E.  79th  St., 
Cleveland,  Ohio. 


A-F. — Trade  name  for  conveying  machin- 
ery manufactured  by  the  Alvey-Ferguson 
Co.,  Cincinnati,  Ohio. 


AFFINITY,  CHEMICAL.— The  force 
which  holds  together  the  elements  in  chemi- 
cal compounds.  It  is  not  a mutual  force, 
but  every  element  has  a certain  tendency 
to  go  into  combination,  and  the  sum  of 
these  tendencies  for  the  elements  concerned 
determines  the  stability  of  the  compound 
formed.  It  is  quantitatively  determined  by 
measuring  the  heat  evolved  when  various 
compounds  are  formed  from  the  elements, 
and  deducing  therefrom  the  thermochemi- 
cal constants  of  the  component  elements. 
For  common  metals,  commencing  with  the 
strongest,  the  order  is:  lithium,  potassium, 
barium,  strontium,  sodium,  calcium,  mag- 
nesium, aluminum,  vanadium,  cerium,  titan- 
ium, uranium,  silicon,  boron,  zirconium, 
manganese,  zinc,  chromium,  iron,  tungsten, 
cadmium,  cobalt,  nickel,  antimony,  arsenic, 
tin,  lead,  bismuth,  copper,  hydrogen,  tellu- 
rium, selenium,  thallium,  mercury,  pallad- 
ium. platinum,  silver,  gold;  for  acid  ele- 
ments, from  strongest  to  weakest,  fluorine, 
chlorine,  bromine,  oxygen,  iodine,  sulphur. 

A-FRAMES,  TRANSMISSION  LINE.— 
Where  strength  is  required  to  withstand 
transverse  forces  two  poles  are  sometimes 
set  together  to  form  a structure  shaped 
like  a letter  A.  With  steel  structures  the 
result  is  secured  by  building  an  A-frame 
tower  with  two  legs,  the  longitudinal 
strength  being  secured  by  head  guying  and 
anchor  towers  at  suitable  intervals.  By  use 
of  A-frames  In  place  of  three  or  four-legged 
towers  considerable  saving  in  construction 
cost  4s  effected. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St.. 
New  York,  N.  Y.  (See  display  adver- 
tisement on  page  1257.) 

Arch  bold -Brady  Co.,  Syracuse,  N.  Y. 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St..  Chicago,  Pi. 
‘'Bates."  (See  display  advertisement 
on  page  1258.) 

Blaw-Knox  Co.,  Farmers’  Bank  Bldg., 
Pittsburgh,  Pa.  "Triplex." 

Chesapeake  Iron  Works,  P.  O.  Box  1123, 
Baltimore.  Md. 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  "H  & S." 

Hull  & Co.,  S.  W.,  3729  Prospect  Ave., 
Cleveland,  Ohio. 

AGLITE. — Trade  name  for  all-glass 
lighting  fixtures  manufactured  by  the 
Luminous  Unit  Co.,  .Division  of  the  St. 
Louis  Brass  Mfg.  Co.,  2615  Washington 
Ave.,  St.  Louis.  Mo. 

AGLOW  SALES  CO.— 671  3rd  Ave.,  New 
York.  N.  Y.  Manufacturer  of  lighting  fix- 
tures and  shades.  Business  established 
1921.  Partnership,  Harry  Aglow  and  Frank 
Aglow. 


AGNEW  ELECTRIC  WELDER  CO.— 
Milford.  Mich.  Manufacturer  of  electric 
welders.  Business  established  1909. 


AGRIPPA. — Trade  name  for  pipe 
wrenches  manufactured  by  J.  H.  Williams 
& Co.,  187  Vulcan  St.,  Buffalo.  N.  Y. 

AHERN  CO„  JAMES  D.— 1157  S.  Wabash 
Ave.,  Chicago,  111.  Manufacturer  of  electric 
signs.  President,  James  D.  Ahern;  sec- 
retary, C.  F.  Collins;  treasurer.  J.  P.  Col- 
lins. 

A ICO. — Trade  name  for  molded  insulation 
manufactured  by  the  American  Insulator 
Corp.,  New  Freedom,  Pa. 

A.  I.  E.  E. — Abbreviation  for  American 
Institute  of  Electrical  Engineers. 


AINSWORTH,  GEORGE.— New  Liggett 
Bldg.,  New  York,  N.  1.  Manufacturer  of 
commercial  lighting  units. 

AIR  CHAMBER. — An  air  chamber  is  used 
in  water-power  plants  in  connection  with  a 
standpipe.  In  cases  where  it  is  not  de- 
sirable to  increase  the  height  of  the  pipe,  it 
is  closed  at  the  top,  leaving  a chamber 
which  is  furnished  with  air  by  a com- 
pressor. (See  Standpipe,  also  Water  ham- 
mer.) 


AIR  COMPRESSORS,  HEATERS,  WASH- 
ERS. — See  Compressors,  air;  Heaters,  air 
or  space;  Washers,  air. 


AIR-CONDITIONING  APPARATUS.— In 

general,  this  Is  any  apparatus  designed  for 
the  purpose  of  improving  the  quality  of  jthe 
air,  either  by  introducing  some  desirable 
component  or  by  removing  an  undesirable 
quality.  Ozonators,  which  are  one  special 
form,  are  described  elsewhere.  The  most 
common  method  of  improving  the  air  either 
for  ventilating  or  cooling  purposes  is  wash- 
ing to  remove  the  dust;  see  Washers,  air. 
Very  often  the  air-conditioning  apparatus 
includes  an  air  washer  with  other  heating 
or  humidifying  apparatus.  The  heating  is 
applied  to  air  for  ventilation  and  some- 
times also  for  cooling,  as  it  is  not  desirable 
to  have  too  cold  air  blown  on  heated  gen- 
erator coils  or  other  apparatus.  Humidity 
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control  that  will  automatically  maintain 
the  humidity  at  a given  point  throughout 
an  entire  heating  season  is  accomplished  by 
means  of  special  conditioning  apparatus. 
Most  of  these  systems  operate  with  motor- 
driven  ventilating  blowers  and  are  applied 
to  large  buildings,  schools,  theaters,  etc., 
also  to  industrial  plants  where  humidity 
and  temperature  control,  also  freedom 
from  dust,  are  very  important,  such  as  tex- 
tile mills,  printing  press  .rooms,  telephone 
exchanges,  etc. 

Manufacturers: 

American  Blower  Co.,  Detroit,  Mich. 
"Sirocco." 

Atmospheric  Conditioning  Corp.,  920 
Lafayette  Bldg.,  Philadelphia,  Pa. 
"Webster." 

Automatic  Carbonic  Machine  Co.,  308  N. 

Michigan  Blvd.,  Chicago,  111. 

Badger  & Sons  Co.,  E.  B.,  75  Pitts  St., 
Boston,  Mass.  "Badger." 

Canadian  Sirocco  Co.,  Ltd.,  Windsor, 
Ont.,  Can.  "Sirocco." 

Carrier  Air  Conditioning  Co.  of  America, 
Buffalo,  N.  Y. 

Claxo  Co.,  The,  Iowa  City,  Iowa. 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversev  Blvd..  Chicago,  III. 
Massachusetts  Blower  Co.,  Howard  St., 
Watertown,  Mass.  "Massachusetts." 
Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee.  Wis. 

Spray  Engineering  Co.,  Boston,  Mass. 
"Spraoo." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

AIRDRY. — Trade  name  for  electric  hand 
and  face  driers  manufactured  by  the 
Groton  Electrical  Devices,  Inc.,  Mam  St. 
Groton,  N.  Y. 

AIR- FRICTION. — Trade  name  for  spark 
plugs  manufactured  by  the  Air-Friction 
Carburetor  Co.,  1st  & Madison  Sts.,  Day- 
ton,  Ohio. 

AIR-FRICTION  CARBURETOR  CO.— 
1st  & Madison  Sts.,  Davton,  Ohio.  Manu- 
facturer of  spark  plugs.  President  and 
general  manager,  J.  W.  Raymond;  secre- 
tary, Joseph  A.  Whyte;  treasurer,  May  C. 
Raymond. 

AIR  GAP. — An  air-filled  gap  In  an  elec- 
tric or  a magnetic  circuit.  The  name  is 
commonly  applied  to  the  space  between 
the  field  poles  and  the  armature,  or  be- 
tween stator  and  rotor,  of  dynamoelectrlc 
machines.  The  area  of  an  air  gap  is 
greater  than  the  area  of  the  pole  face 
in  salient-pole  machines  due  to  the  spread- 
ing of  the  lines  of  force,  and  the  length 
Is  generally  greater  than  the  mechanical 
clearance  due  to  the  presence  of  slots  in 
the  stator  or  rotor  or  both. 

AIRPLANE. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Brantford  Washing  Machine  Co.,  Ltd.,  72 
Colborne  St.,  Brantford.  Ont.,  Can. 

AIRPLANE. — Trade  name  for  electric 
washing  machines  and  vacuum  cleaners 
manufactured  by  the  Hugro  Mfg.  Co., 
Warsaw,  Ind. 

AIRPLANE  STABILIZERS.— See  Sta- 
bilizers. airplane  and  ship,  motor-driven 
gyroscopic. 

AIRVEYOR. — Trade  name  for  pneumatic 
conveyor  for  handling  pulverized  or  granu- 
lar material  made  by  the  Guarantee  Con- 
struction Co.,  140  Cedar  St.,  New  York, 


AIR- WAY. — Trade  name  for  electric 
vacuum  cleaners  and  washing  machines 
manufactured  by  the  Air-Way  Electric 
Appliance  Corp.,  Toledo,  Ohio. 


AIR-WAY  ELECTRIC  APPLIANCE 
CORP. — Toledo,  Ohio.  Manufacturer  of 
household  labor-saving  appliances.  H. 
Haudenschlld,  general  manager. 


AIR-WAY  JUNIOR.— Trade  name  for 
electric  vacuum  cleaners  manufactured  by 
the  Air- Way  Electric  Appliance  Cbrp., 
Toledo,  Ohio. 


. — • itauo  IIIUUC  iur  CUBIC 

lights  manufactured  by  the  Brookins  Co., 
1741  Euclid  Ave.,  Cleveland,  Ohio. 


AJAX. — Trade  name  for  fuses  and 
grounding  devices  manufactured  by  the 
Ajax  Electric . Co.,  Montgomery  St.  & 
Baldwin  Ave.,  Jersey  City,  N.  J. 


.4 *nn. — lioue  uetiiie  iur  puriaoie  lamps, 
plural  sockets  and  wiring  devices  manufac- 
tured by  the  Ajax  Electric  Specialty  Co., 
1011  Market  St.,  St.  Louis,  Mo. 


....  icauict  UOIUUK 

manufactured  by  the  W.  D.  Allen  Mfg.  Co.. 
566  W.  Lake  St.,  Chicago,  I1L 


AJAX. — Trade  name  for  toggle  and  ex- 
pansion bolts  manufactured  by  the  Chi- 
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cago  Nut  Co.,  2513  W.  20th  St.,  Chicago, 

111. 

AJAX. — Trade  name  for  conduit  and  ca- 
ble clamps  manufactured  by  the  Diamond 
Expansion  Bolt  Co.,  90  West  St.,  New 
York,  N.  Y. 

AJAX.— Trade  name  for  insulating  var- 
nishes and  compounds  manufactured  by 
the  Sherwin-Williams  Co.,  601  Canal  Rd., 
Cleveland,  Ohio. 

AJAX. — Trade  name  for  electric  vibrat- 
ors manufactured  by  Schunck  & Ogg,  235 
Canal  St.,  New  York,  N.  Y. 

AJAX  ELECTRIC  CO.— Montgomery  St. 
& Baldwin  Ave.,  Jersey  City,  N.  J.  Manu- 
facturer of  switches,  switchboards,  panels, 
wiring  devices,  electric  railway  material, 
overhead  trolley  equipment,  etc.  Presi- 
dent. W.  C.  Banks;  sales  manager,  Eugene 

E.  Smith.  Sales  representatives,  Craven 
& Hopkins,  905  Walnut  St.,  Philadelphia, 
Pa. 

AJAX  ELECTRIC  SPECIALTY  CO.— 
1011  Market  St..  St.  Louis,  Mo.  Manu- 
facturer of  portable  lamps  and  wiring  de- 
vices. Business  established  1918.  Presi- 
dent and  general  manager,  James  S.  Cum- 
ing; vice-president,  George  N.  Cuming; 
secretary,  Oscar  Walters;  treasurer,  E.  H. 
Biehle.  Sales  representatives,  A.  F.  Mc- 
Carthy, 10  High  St.,  Boston,  Mass.;  Elec- 
trical Sales.  Kenyon  Bldg.,  Louisville,  Ky.; 
J.  F.  Kindee,  Portland.  Ore.;  J.  A.  Jacob- 
sen 17  N.  Wabash  Ave.,  Chicago,  111.; 

F.  H.  Thompson  Co..  San  Francisco,  Cal. 

AJAX  ELECTROTHERMIC  CORP.— 636 

E.  State  St.,  Trenton,  N.  J.  Manufacturer 
of  electric  furnaces.  Business  established 
1920.  President  and  general  manager, 
Guilliam  H.  Clamer;  vice-president,  Edwin 

F.  Northrup;  secretary  and  sales  manager, 
Dudley  Willcox;  treasurer,  Harry  F. 
Porter. 

AJAX- NORTHRUP.— Trade  name  for 
electric  induction  furnaces  manufactured 
by  the  Ajax  Electrothermic  Corp.,  636  E. 
State  St.,  Trenton,  N.  J. 

AJCO.— Trade  name  for  fixture  fittings 
manufactured  by  Arthur  Johnsen  & Co., 
4802  Fullerton  Ave.,  Chicago,  I1L 

AKERLUND  & SEMMES,  INC.— 17  Bat- 
tery PI.,  New  York,  N.  Y.  Manufacturer 
of  power  plant  gas  producers.  Business 
established  1917.  President,  treasurer  and 
general  manager,  Gustaf  Akerlund;  vice- 
president.  George  W.  Semmes;  secretary, 
H.  E.  Widmer.  Sales  manager,  George  W. 
Calden.  Factory,  Newman,  Ga. 

A KRO- METAL.— Trade  name  for  gas- 
kets for  superheated  steam  piping  made 
by  Akron  Metallic  Gasket  Co.,  160  N. 
Union  St.,  Akron,  Ohio. 

AKRON.— Trade  name  for  belting  manu- 
factured by  the  Akron  Belting  Co.,  Akron, 
Ohio. 

AKRON.— Trade  name  for  copper  as- 
bestos ribbed  gaskets  for  general  piping 
conditions  and  steel  asbestos  gaskets  for 
boiler  hand  holes,  made  by  Akron  Me- 
tallic Gasket  Co.,  150  N.  Union  St.,  Akron, 
Ohio. 

AKRON.— Trade  name  for  push  buttons 
made  by  the  Wadsworth  Novelty  Mfg. 
Oo..  Wadsworth,  Ohio. 

AKRON. — Trade  name  for  friction 
clutches  manufactured  by  the  Williams 
Foundry  A Machine  Co.,  66-66  Cherry  St., 
Akron.  Ohio. 

AKRON  BELTING  CO.,  THE.— Akron, 
Ohio.  Manufacturer  of  belting.  President, 
A.  B.  Rinehart:  vice-president,  W.  C. 
Metlin;  secretary.  George  Wince;  treas- 
urer, H.  F.  Adams. 

AKRON  METALLIC  GASKET  CO.— 150 
N.  Union  St.,  Akron,  Ohio.  Manufacturer 
of  metal  gaskets  and  small  stampings  of 
any  metal.  Business  established  1895. 
President  and  treasurer,  W.  B.  Haynes; 
general  manager,  A.  H.  Kinzel. 

AKRON -WILLI  AMS.—1 Trade  name  for 
friction  clutches  manufactured  by  the  Wil- 
liams Foundry  & Machine  Co.,  56-66  Cherry 
St.,  Akron,  Ohio. 

A.  K.  S.  SIGN  CO.,  THE.— 936-940  W. 
Madison  St.,  Chicago.  111.  Manufacturer  of 
electric  signs,  lighting  reflectors  and  adver- 
tising specialties  Business  established 
1920.  President  and  general  manager, 
James  Audley;  vice-president,  Tobin  Stev- 
enson; secretary  and  treasurer,  T.  H. 
Dempsey. 

ALABAMA  LIGHT  AND  TRACTION 
ASSOCIATION. — Secretary-treasurer,  J.  B. 
Ross,  Birmingham  Railway,  Light  & Power 
Co..  Birmingham,  Ala. 

ALADDIN.— Trade  name  for  plug-socket 
switch  manufactured  by  Pass  A Seymour, 
Inc.,  Solvay  Station,  Syracuse,  N.  Y. 


ALADDIN  MFG.  CO.— Muncie,  Ind.* 
Manufacturer  of  portable  electric  lamps. 
Business  established  1920.  President,  G. 
M.  Spencer;  vice-president,  William  F. 
Spencer,  Jr.;  secretary,  treasurer  and  gen- 
eral manager,  O.  Sacksteder,  Jr.  Sales 
representatives,  S.  E.  Wiedemer,  5822  Cen- 
tral St.,  Kansas  City,  Mo.;  C.  C.  Schneider, 
327  Broadway,  Detroit,  Mich.;  Elbee  Elec- 
tric Sales  Co.,  180  N.  Dearborn  St.,  Chi- 
cago, 111.;  Phil  R.  HInkley,  968  E.  78th 
St..  Cleveland,  Ohio;  J.  F.  Meldon,  30 
Childs  St.,  Boston  (36)  Mass.;  Eugene 
Rosenblatt,  5 Hopkins  PI.,  Baltimore,  Md.; 
Western  Agencies  Co.,  285  Mina  St.,  San 
Francisco,  Cal.;  D.  E.  Whitney,  Chaucer 
St.,  Homewood  Sta.,  Pittsburgh,  Pa.;  J.  E. 
Dufton,  26  Evergreen  Ave.,  London,  Ont., 
Can. 

ALADOLAMP. — Trade  name  for  portable 
lamps  manufactured  by  the  Perfeclite  Co., 
119  Main  St..  Seattle,  Wash.,  and  the  First 
National  Lighting  Corp.,  2030  E.  22nd  St., 
Cleveland,  Ohio. 

ALAMO. — Trade  name  for  gasoline  and 
kerosene  engines  manufactured  by  the  Ala- 
mo Engine  Co.,  Hillsdale,  Mich. 

ALAMO  ENGINE  CO.— Hillsdale,  Mich. 
Manufacturer  of  gasoline  and  kerosene 
engines. 

ALAMO  FARM  LIGHT  CO.— 703  Tower 
Bldg.,  Chicago,  111.  Manufacturer  of  farm 
lighting  and  power  plants.  President,  J. 
De  F.  Richards;  vice-president  and  sales 
manager,  F.  L.  Tubbs;  secretary,  George 
E.  Tubbs;  treasurer.  R.  H.  Le  Bron.  Fac- 
tory. Hillsdale,  Mich.  Sales  representative, 
Nebraska  Alamo  Co.,  Omaha,  Neb. 

ALARM  ACCESSORIES,  BURGLAR.— 
See  Annunciators,  burglar  alarm;  Door 
trips,  alarm;  Drops,  burglar  alarm;  Mat- 
ting, burglar  alarm;  Springs,  burglar  alarm 
contact;  Switches,  burglar  alarm;  Traps, 
burglar  alarm. 

ALARM  ACCESSORIES,  FIRE.— See  An- 
nunciators. fire  alarm;  Bells,  fire  alarm; 
Boxes,  fire  alarm;  Gongs,  fire  alarm; 
Horns,  electric,  fire  alarm;  Jokers,  fire- 
alarm  system;  Registers,  fire-alarm  box 
number;  Relays,  fire  alarm;  switchboards, 
fire  alarm;  Tappers,  fire  alarm;  Thermo- 
stats. fire  alarm. 

ALARM  CLOCKS,  ELECTRIC.— See 
Clocks,  alarm,  electric. 

ALARM,  NIGHT.— An  audible  signal  or 
buzzer  attached  to  a manual  telephone 
switchboard  to  awaken  a sleeping  operator 
at  night  In  a small  exchange,  or  to  at- 
tract the  attention  of  an  attendant  who 
has  other  duties,  as  In  a private  branch 
exchange,  etc. 

AL.ARM  SYSTEMS,  FIRE,  CITY  OR 
TOWN. — Signaling  systems  for  transmit- 
ting fire-alarm  signals  originating  in  man- 
ually operated  alarm  boxes,  located 
throughout  a city  or  town,  to  a central 
station  of  the  fire  department,  where  the 
signals  are  received  or  recorded.  The 
system  may  be  of  the  open-circuit  type 
or  closed- circuit  type,  the  latter  being  more 
generally  used  as  it  is  more  reliable.  In 
these  systems  the  line  circuit  is  normally 
closed,  with  a small  current  flowing.  The 
various  alarm  boxes  are  connected  in  series 
and  when  the  alarm  is  turned  in,  by  some 
one  breaking  a glass  or  pulling  a small 
chain  or  hook  in  the  alarm  box,  the  cir- 
cuit is  Interrupted.  In  one  system  a clock- 
work mechanism  in  the  signal  box  is  re- 
leased by  this  action,  and  the  circuit  ia 
interrupted  In  accordance  with  a code  sys- 
tem, each  Interruption  giving  a stroke  on 
a single-stroke  bell  and  indicating  by  the 
number  the  location  of  the  box  where  the 
call  originated.  Noninterfering  equipment 
Is  provided  so  that  two  calls  coming  in 
simultaneously  from  two  boxes  will  not 
interfere,  but  will  be  given  in  sequence. 
The  current  in  the  main  circuit  is  not 
sufficient  to  operate  the  alarm  or  recording 
register,  when  one  is  used,  but  merely 
closes  a local  circuit  containing  these  de- 
vices through  a special  relay.  Automatic 
supervisory  equipment  is  usually  included 
to  indicate  faulty  conditions  of  lines,  ap- 
paratus or  batteries. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York.  N.  Y.  “Bunnell." 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Araphoe  St.,  Denver,  Colo. 

Fire  Detecting  Wire  Corp.,  2 W.  45th  St., 
New  York,  N.  Y.  "F.  D.  W." 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St,  New  York,  N.  Y. 

Oamewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
“Holtzer-Cabot." 


KELLOGG  SWITCHBOARD  & SUPPLY' 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 

KLAXON  CO.,  Newark,  N.  J. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  111. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI..  New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Fhraday." 

Stewart  A Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 

Utica  Fire  Alarm  Telegraph  Co.,  Utica, 
N.  Y. 

ALARM  SYSTEMS,  FIRE,  ELECTRIC- 
ALLY SUPERVISED.— Signaling  systema 
for  transmitting  fire  alarms  to  central  re- 
ceiving or  recording  stations  and  having 
the  circuits  so  arranged  that  any  abnor- 
mal conditions  which  may  develop,  such 
as  grounds,  crosses,  open  or  short  circuits, 
or  failure  of  operating  current,  will  cause 
an  indication  to  be  given  on  equipment 
provided  for  that  purpose,  or  will  cause  a 
trouble  bell  to  ring.  Electrically  super- 
vised systems  are  always  used  on  closed- 
circuit  systems,  but  may  be  used  in  con- 
junction with  automatic  signals  or  man- 
ually operated  alarm  boxes.  They  are 
more  expensive  than  other  systems,  but 
have  the  advantage  that  it  is  possible  to 
tell  at  a glance  whether  or  not  the  sys- 
tem is  operating  properly. 

Manufacturers: 

Aero  Alarm  Co.,  26  Cortlandt  St.,  New 
York,  N.  Y. 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  "Bunnell/' 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-61  Araphoe  St.,  Denver,  Colo. 

Fire  Detecting  Wire  Oorp.,  2 W.  45th 
St..  New  York,  N.  Y.  "F.  D.  W." 

Gamewell  Fire  Alarm  Telegraph  Co., 
The,  Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St.,  Boston,  Mass. 

' ‘Holtzer-Cabot/  ’ 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J.  "Ideal." 

Leveridge,  Inc.,  Charles  W.,  133  Liberty 
St.,  New  York,  N.  Y. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago.  111. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO.,  253  7th  Ave.,  New  York, 
N.  Y.  "Hess,"  "Circle  H." 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

Relc  Equipment  Corp.,  5 Beekman  St., 
New  York,  N.  Y.  "Ideal." 

Rhode  Island  Electric  Protective  Co.,  82 
Custom  House  St.,  Providence,  R.  I. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Stanley  & Patteron,  34  Hubert  St„  New 
York,  N.  Y.  "Faraday." 

Utica  Fire  Alarm  Telegraph  Co.,  Utica, 
N.  Y. 

ALARM  SYSTEMS,  FIRE,  MARINE.— All 
steamers  more  than  160  ft.  In  tength  carry- 
ing passengers  are  now  required  to  have 
a fire-alarm  system  "which  will  automat- 
ically register  at  some  central  point  or 
station,  where  It  can  be  most  quickly  ob- 
served by  the  officers  or  crew  of  the 
steamer,  the  presence  or  Indication  of  fire 
in  the  state-rooms  and  various  compart- 
ments of  the  steamer  which  are  not  ac- 
cessible to  the  observation  of  the  officers 
and  crew."  Electrical  systems  are  gen- 
erally used,  both  the  open  and  closed- 
circuit  systems  being  employed  with  va- 
rious forms  of  thermostat.  Among  these 
are  mercurial  thermometers  especially 
made  for  this  duty,  thermostats  embody- 
ing the  use  of  low -temperature  fusible 
metal,  the  expansion  of  metal  in  delicate 
springs,  and  metals  differing  in  their  char- 
acteristics of  expansion.  Fire  breaking  out 
aboard  ship  is  usually  much  more  serious 
than  fire  in  a building,  consequently  re- 
liability of  the  fire-alarm  system  must  be 
given  special  consideration. 

ALARM  SYSTEMS,  FIRE,  M1SCEL- 
LANEOUS  INTERIOR.— Signaling  systems 
for  transmitting  fire  alarms  originating 
in  manually  or  automatically  operated  cir- 
cuit-closing devices  to  one  or  more  sta- 
tions as  applied  to  large  industrial  plants, 
hospitals,  schools,  etc.,  are  often  much 
more  comprehensive  than  those  described 
above.  They  are  often  operated  In  con- 
junction with  the  watch  service  or  burglar- 
alarm  systems  and  all  of  the  signals  sent 
in  are  kept  in  the  form  of  a permanent 
record.  There  are  many  modifications  of 
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both  the  open  and  closed-circuit  systems, 
some  of  which  are  arranged  to  operate 
with  the  automatic  sprinkler  system. 

Manufacturers: 

Aero  Alarm  Co.,  26  Cortlandt  St.,  New 
York,  N.  Y. 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  til. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Only  the  most  effective  and  de- 
pendable types  of  signals  should  be 
used  in  Are  alarm  systems.  The  Ben- 
jamin Electric  Mfg.  Co.  in  producing 
signals  for  this  purpose  has  followed 
requirements  of  various  departments  of 
labor  and  suggestions  of  underwriters. 
These  fire  alarm  signals  are  instantane- 


Benjamin  Industrial  Fire  Signal 

ous  in  operation  and  will  readily  fol- 
low the  most  rapid  signaling  code  im- 
pulses. Current  carrying  parts  are  ef- 
fectively insulated  and  have  ample 
capacity.  Housings  are  of  sufficient 
strength  to  give  excellent  mechanical 
protection.  This  line  is  made  in  styles 
suitable  to  all  requirements;  interior  or 
exterior,  water  tight  or  non-water 
tight,  alternating  or  direct  current  op- 
eration on  voltages  up  to  260.  Benjamin 
industrial  fire  signals  have  great  vol- 
‘ume  of  tone  and  peculiar  tone  pitch 
which  make  them  effective  above  all 
other  noises. — Adv. 

EDWARDS  & CO.,  INC.,  New  York,  N. 
Y.  Fire  alarm  systems  for  hotels,  in- 
dustrial plants,  schools,  office  buildings, 
etc.  Closed-circuit,  open-circuit,  sup- 
ervised, non-supervised,  code  or  non- 
code types.  These  systems  protect  life 
and  property  and  secure  lower  insur- 
ance rates. — Adv. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,  Denver.,  Colo. 

FEDERAL  ELECTRIC  CO.,  8700  State 
Street.  Chicago,  ill.  The  Federal  Elec- 
tric siren  with  its  weird,  penetrating 
screech,  gives  a distinctive  call  for 
help — a fire  emergency  or  danger  sig- 
nal that  is  instantly  recognized  by 


Federal  Electric  Siren 

the  men  for  whom  it  Is  Intended. 
Equally  serviceable  as  a fire  alarm, 
starting  and  stopping  signal,  and  call 
signal  at  factories,  plantations,  farms, 
etc.  See  display  adv.  page  1291. — Adv. 

Fire  Detecting  Wire  Corp.,  2 W.  45th 
St..  New  York,  N.  Y.  "F.  D.  W." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory,  125 
Amory  St.,  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices;  motor-generators  and 
dynamos;  hospital,  fire  alarm,  factory 
call,  school,  bank  and  other  signalling 
systems.  Many  of  the  largest  buildings 
in  the  country  are  equipped  throughout 
with  Holtzer-Cabot  fire  alarm  systems. 
These  systems  are  designed  to  protect 
life  and  property  in  hospitals,  schools, 
hotels,  public  buildings,  warehouses, 
shipyards,  factories,  etc.  Here  also  our 
engineers  will  gladly  cooperate  in  laying 
out  the  type  of  system  that  will  give 
the  fullest  measure  of  protection  and 
service.  Illustrative  booklets  on  all 
Holtzer-Cabot  signalling  systems  will  be 
forwarded  on  request. — Adv. 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J.  "Ideal." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 

KLAXON  CO.,  Newark,  N.  J. 


Leveridge,  Inc.,  Charles  W„  133  Liberty 
St.,  New  York,  N.  Y. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

PARTRICK  & WILKINS  CO..  61  N.  7th 
St.,  Philadelphia,  Pa. 

Relc  Equipment  Corp.,  5 Beekman  St- 
New  York,  N.  Y.  "Ideal." 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

Stewart  & Co.,  S.  A.,  86  Hall  St.,  Bos- 
ton, Mass. 

alarm  systems,  fire,  presignal 

OR  DUAL.— Fire-alarm  systems  for  hos- 
pitals, schools,  asylums,  prisons,  etc.,  are 
often  of  the  presignal  or  dual  type.  In 
these  signals  when  an  alarm  is  turned  in 
It  is  recorded  at  the  station  of  the  local 
fire  department,  which  immediately  goes 
to  the  place  where  the  signal  originated. 
If  the  blaze  is  only  a small  one  and  can 
easily  be  extinguished,  no  further  alarm 
i®  gjven,  but  if  it  is  beyond  the  control 
of  the  local  department,  a general  alarm 
is  sounded  and  in  most  cases  an  alarm 
is  also  sent  to  the  city  fire  department. 
These  systems  are  usually  of  the  closed- 
circuit  type  and  have  the  same  kind  of  ap- 
paratus as  those  described  above.  An  im- 
mediate general  alarm  is  undesirable  in 
many  cases  because  of  the  needless  con- 
fusion that  is  caused  among  patients,  pu- 
pils, etc.,  when  the  blaze  is  a very  small 
one  and  may  be  quickly  put  out. 

Manufacturers: 


Aero  Alarm  Co.,  26  Cortlandt  St.,  New 
York,  N.  Y. 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Electrical  Automatic  Appliance  Cb.,  The, 
1749-51  Arapahoe  St.,  Denver.,  Colo. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
"Holtzer-Cabot." 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J.  "Ideal." 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO.,  253  7th  Ave.,  New  York, 
N.  Y.  "Hess,"  "Circle  H." 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

SAMSON  ELECTRIC  CO.,  Canton.  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

ALARM  SYSTEMS  FOR  BANKS,  BURG- 
LAR  AND  FIRE. — Banks  are  usually  pro- 
tected by  very  extensive  and  complicated 
burglar  and  fire-alarm  systems.  Very 
often,  especially  in  large  cities,  several 
banks  have  their  systems  terminate  In  the 
office  of  a special  watch  service  or  protec- 
tion company,  which  has  a group  of  men 
ready  to  send  out  the  instant  a signal  is 
received.  The  fire-alarm  systems  may  be 
any  of  those  described  above,  and  the 
burglar-alarm  systems  are  very  complete. 
The  vault  Is  frequently  so  wired  that  any- 
one tampering  with  the  lock  after  closing 
time  or  even  trying  to  drill  a hole  through 
the  wall  or  break  through  in  some  other 
way,  gives  the  alarm.  Other  systems  are 
arranged  to  operate  during  the  day  time 
in  case  of  an  attempted  roDbery  by  press- 
ing any  of  several  buttons  or  switches 
conveniently  located  in  the  tellers’  booths. 

Manufacturers: 


Aero  Alarm  Co.,  26  Cortlandt  St„  New 
York,  N.  Y. 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 

Cannon  Ball  Alarm  Co.,  624  6th  Ave., 
South,  Minneapolis,  Minn.  (burglar) 
"Bug." 

Duplex  Electric  Co.,  75-77  Grand  St.,  New 
York,  N.  Y.  "Duplex."  (burglar) 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Fire  Detecting  Wire  Corp.,  2 W.  45th 
St..  New  York,  N.  Y.  "F.  D.  W." 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  Main  office  and  factory,  125 
Amory  St.,  Boston,  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices;  motor-generators  and 
dynamos,  hospital,  fire  alarm,  factory 
call,  school,  bank  and  other  signalling 
systems.  For  protecting  the  bank  by 
day  as  well  as  night.  Silent  signals 
may  be  given  from  and  to  any  part  of 
the  bank.  Audible  signals  also  for  call- 
ing messengers,  clerks,  porters,  and  if 
necessary,  the  police.  Every  industrial 
plant,  warehouse,  school,  bank,  or  pub- 


lic building  differ  in  construction  and 
organization.  Our  engineers  will  be 
glad  to  lay  out  a signaling  and  protec- 
tive system  that  will  meet  your  specific 
condition  exactly.  Illustrative  booklets 
on  all  Holtzer-Cabot  signaling  systems 
will  be  forwarded  on  request.— Adv. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 

KLAXON  CO.,  Newark,  N.  J. 

Mead  Electric  Signal  Cb.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

Rhode  Island  Electric  Protective  Co.,  32 
Custom  House  St.,  Providence,  R.  I. 
"Holmes." 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 

Simplex  Alarm  Co.,  405  Montgomery 
Bldg..  Milwaukee,  Wis.  "Simplex." 
(burglar) 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

Stewart  & Co.,  S.  A..  85  Hall  St.,  Bos- 
ton, Mass. 

ALARMS,  BURGLAR,  CLOSED-CIR- 
CUIT.— Signaling  systems  for  burglar  pro- 
tection which  operate  with  a circuit  which 
is  normally  closed,  and  which  carries  a 
small  current  sufficient  to  operate  an 
alarm  relay.  The  circuit  is  usually  a 
series  one  in  which  several  circuit-open- 
ing switches  are  located  at  windows  or 
doors,  which  when  tampered  with  or  op- 
ened by  unauthorized  persons  cause  an 
alarm  to  be  given  through  a relay  that 
controls  an  Independent  circuit.  There  are 
many  attachments  for  opening  these  cir- 
cuits, some  even  operating  if  a key  is  in- 
serted in  the  lock  after  a certain  time, 
others  if  a door  or  window  is  opened.  The 
alarms  are  varied,  in  some  cases  simply  a 
constant-ringing  bell  is  operated,  in  others 
an  annunciator  locates  the  origin  of  the 
alarm,  and  in  others  a master  switch  is 
operated  by  the  operator  of  the  relay  and 
the  lights  all  over  the  house  are  turned 
on.  Closed-circuit  systems  are  by  far  the 
most  reliable  and  are  used  a great  deal 
more  than  open-circuit  systems.  They  are 
frequently  designed  to  meet  special  con- 
ditions. 

Manufacturers: 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York,  N.  Y. 

Cannon  Ball  Alarm  Co.,  624  5th  Ave., 
South,  Minneapolis,  Minn.  "Bug." 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  111. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO.,  253-7th  Ave..  New  York,  N. 
Y.  "Hess,"  "Circle  H.” 

PARTRICK  & WILKINS  CO.,  61  N.  7tji 
St.,  Philadelphia,  Pa. 

Rhode  Island  Electric  Protective  Co.,  32 
Custom  House  St.,  Providence,  R.  I. 
"Holmes." 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  "Faraday." 

Stewart  & Cb.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 

ALARMS,  BURGLAR,  OPEN-CIRCUIT. 
— Signaling  systems  for  burglar  protection 
operating  normally  with  an  open  circuit 
which  Includes  one  or  more  circuit-closing 
devices  usually  located  at  windows  and 
doors  and  connected  in  multiple,  which 
when  disturbed  by  unauthorized  persons 
close  the  circuit  and  cause  the  alarm  to 
be  given.  The  alarm  may  operate  an 
annunciator,  designating  the  point  of  at- 
tempted entry  or  it  may  cause  a contact- 
ringing  bell  to  operate,  or  both.  Open- 
circuit  alarms  are  cheaper  to  install  than 
a closed-circuit  system,  but  are  not  a a 
reliable,  as  the  wires  may  be  cut  or  broken 
accidentally  and  then  the  system  will  not 
operate. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York,  N.  Y. 

Cannon  Ball  Alarm  Co.,  524  5th  Ave., 
South,  Minneapolis,  Minn.  "Bug." 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  "H.  & H." 

KLAXON  CO.,  Newark.  N.  J. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

Stewart  & Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 
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ALARMS*  FIRE,  SIMPLE  CLOSED. 
CIRCUIT. — Signaling  systems  for  the 
transmission  of  alarms  of  fire,  in  which 
the  main  circuit  connecting  the  various 
alarm  boxes  is  normally  closed  and  has  a 
small  current  flowing  in  It.  Just  sufficient 
to  keep  the  armature  of  a relay  pulled  over 
against  its  stop.  When  an  alarm  is  sent 
in,  the  circuit  is  interrupted,  allowing  the 
relay  to  open,  which  closes  a local  circuit 
and  gives  the  alarm.  The  signals  may 
originate  by  someone  manually  operating 
the  circuit-interrupting  device  in  an  alarm 
box,  or  they  may  originate  automatically 
when  a thermostatic  device  opens  the  cir- 
cuit at  a predetermined  temperature. 
Closed-circuit  systems  are  more  expensive 
than  open-circuit  systems,  but  are  more 
reliable.  They  may  be  applied  to  a city 
or  town  system  or  to  a small  industrial 
plant,  institutional  or  other  Interior  sys- 
tem. City  systems  are  nearly  always  more 
complex  than  the  type  contemplated  in 
this  classification. 

Manufacturers: 

Aero  Alarm  Co.,  26  Cortland t St.,  New 
York,  N.  Y. 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 

American  Watchman's  Clock  Co.,  150 
Nassau  St.,  New  York,  N.  Y. 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago.  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
Washington  Blvd.,  Chicago,  111.  (See 
display  advertisement  on  pages  1231- 
1234.) 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-61  Arapahoe  St.,  Denver,  Colo. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston.  Mass. 
"Hoi  tzer-  Cabot . ' * 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J. 

Leveridge,  Inc.,  Charles  W..  133  Liberty 
St.,  New  York,  N.  Y. 

McFell  Signal  Co.,  2867  S.  Halsted  St., 
Chicago,  III. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO..  253  7th  Ave.,  New  York, 
N.  Y.  "Hess,"  "Circle  H." 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
Ne*  York.  N.  Y. 

Relc  Equipment  Corp,  6 .Beekman  St., 
New  York,  N.  Y.  "Ideal." 

SAMSON  ELECTRIC  CO.,  Canton.  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

Stewart  & Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 

Utica  Fire  Alarm  Telegraph  Co.,  Utica, 
N.  Y. 

ALARM8,  FIRE,  SIMPLE  OPEN-CIR- 
CUIT.— Systems  for  the  transmission  of 
fire-alarm  signals  which  operate  normally 
with  open  circuits.  The  signals  may  be 
originated  by  a number  of  thermostatically 
operated  devices  which  close  the  circuit 
when  the  temperature  reaches  a certain 
value  and  cause  an  alarm  to  be  given,  or 
the  alarm  may  be  turned  in  by  anyone 
at  a fire-alarm  box.  The  alarm  boxes  for 
a system  of  this  type  are  connected  m 
multiple.  Open-circuit  fire  alarms  are 
cheaper  than  closed-circuit  types,  as  no 
closed -circuit  primary  battery  or  storage 
battery  Is  required  and  the  rest  of  the 
apparatus  is  simple.  They  are  not  used 
extensively,  because  there  is  no  easy  way 
of  determining  whether  each  separate 
alarm  box  circuit  is  in  good  condition,  and 
they  are  therefore  not  as  reliable  as  & 
closed- circuit  system. 

Manufacturers: 

American  Watchman's  Clock  Co.,  150 
Nassau  St.,  New  York,  N.  Y. 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco,  To- 
ronto. See  description  under  Alarm 
systems,  fire,  miscel.  interior. — Adv. 

EDWARDS  & CO..  INC.,  140th  &/ Ex- 
terior Sts.,  New  York,  N.  Y. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,  Denver,  Colo. 

FEDERAL  ELECTRIC  CO..  8700  S.  State 
St.,  Chicago,  111.  "Federal."  (See  dis- 
play advertisement  on  page  1291.) 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 


HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 
"Holtzer-Cabot." 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J.  "Ideal." 

KLAXON  CO.,  Newark,  N.  J. 

Leveridge,  Inc.,  Charles  W.,  133  Liberty 
St.,  New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO.,  253-7th  Ave.,  New  York. 
N.  Y.  "Hess,"  "Circle  H." 

Ostrander  & Co.,  W.  R.,  371  Broadway. 
New  York,  N.  Y. 

PARTRICK  & WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia,  Pa. 

Rhode  Island  Electric  Protective  Co.,  32 
Custom  House  St.,  Providence,  R.  I. 

STANDARD  ELECTRIC  TIME  CO., 
THE,  89  Logan  St.,  Springfield,  Mass. 
"Standard." 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

Stewart  & Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 

Utica  Fire  Alarm  Telegraph  Co.,  Utica, 
N.  Y. 

ALARMS,  HOT- BE  A RING. — A device 
for  actuating  an  audible  or  visible  signal 
in  case  of  a bearing  exceeding  a safe  oper- 
ating temperature.  It  may  either  consist 
of  a helical  strip  of  thermostatic  metal 
exposed  to  the  air  closely  adjacent  to  a 
bearing  and  operating  so  as  to  close  an 
electrical  contact  by  expansion  when  the 
temperature  of  the  bearing  reaches  a pre- 
determined value,  or  a metal  tube  im- 
bedded in  the  bearing  metal  itself  and  con- 
taining a fluid  which,  expanding  under 
heat.  In  turn  expands  a thin  metal  bellows 
that  operates  an  electrical  contact  in  the 
alarm  circuit.  These  hot-bearing  alarms 
are  frequently  used  in  connection  with  ro- 
tating electrical  machines  in  automatic 
generating  stations  and  substations  with 
no  attendant  in  charge;  in  the  event  of  a 
bearing  becoming  overheated,  the  device 
operates  a relay  tripping  a circuit  breaker 
and  disconnecting  the  machine  from  its 
source  of  power. 

Manufacturers: 

National  Cb.,  Cambridge  89,  Boston, 
Mass. 

ALARMS,  RAILWAY  AND  HIGHWAY 
CROSSING. — Apparatus  placed  at  or  near 
crossings  of  roads  and  railway  tracks,  often 
combined  with  standard  crossing  and  warn- 
ing signs,  to  warn  drivers  of  vehicles  and 
pedestrians  of  the  approach  of  a car  or 
train.  The  alarm  is  given  by  ringing  of 
gongs  or  bells  and  usually  with  simulta- 
neous display  of  warning  lights.  In  most 
devices  lights  are  displayed  behind  signs 
showing  the  word  "Stop"  or  "Danger." 
To  increase  the  arrestive  effect  of  the 
sign,  some  apparatus  is  arranged  so  that 
the  Illuminated  stop  sign  swings  to  and 
fro.  All  warning  alarms  are  actuated  by 
presence  of  the  car  or  train  a certain  dis- 
tance from  the  crossing  either  by  electrical 
means,  such  as  a track  circuit,  or  me- 
chanically through  the  depression  of  a 
roadside  instrument  by  the  wheels  of  the 
car  or  train.  The  gong  continues  to  ring 
and  the  other  apparatus  to  operate  until 
the  car  or  train  has  passed  a point  near 
the  crossing. 

Manufacturers: 

American  Luminous  Products  Co.,  Hunt- 
ington Park,  Cal. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  pages 
1231-1234.) 

Box  Iron  Works  Co.,  William  A.,  Blake 
& 33rd  Sts.,  Denver,  Colo. 

Brach  Mfg.  Co.,  L.  S„  127-129  Sussex 

A vp  Npwnrk  N .T 

Bryant  Mfg.  Co.,  323  W.  Jackson  Blvd., 
Chicago,  111. 

Bryant  Zinc  Co.,  600  Orleans  St.,  Chi* 
cago.  111.  "Autoflag." 

Federal  Signal  Co.,  Albany,  N.  Y. 

Hall  Switch  & Signal  Co.,  Garwood, 
N.  J. 

KLAXON  CO.,  Newark,  N.  J. 

Nachod  Signal  Co.,  Inc.,  4771-4777  Louis- 
ville Ave.,  Louisville,  Ky. 

Paxton  & Vierling  Iron  Works,  Omaha, 
Neb. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo. 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago.  111. 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

ALARMS.  TANK,  HIGH  AND  LOW 
WATER. — Signaling  appliances  usually  con- 
sisting of  a float  switch  or  its  equivalent, 
to  Indicate  by  either  a visual  or  audible 


alarm  when  liquids  in  storage  tanks  reach 
predetermined  levels.  They  are  frequently 
used  to  indicate  high  or  low  water  levels 
in  house  service  and  sprinkler  storage 
tanks,  or  in  reservoirs  where  a nearly  con- 
stant level  is  maintained.  Alarm  signals 
may  also  be  arranged  with  relays  to  auto- 
matically start  or  stop  motor-driven  pumps 
when  the  signal  is  given. 

Manufacturers: 

Aero  Alarm  Co.,  26  Cortlandt  St.,  New 
York,  N.  Y. 

American  Fire  Prevention  Bureau,  Inc., 

1 Madison  Ave.,  New  York.  N.  Y. 

Chicago  Automatic  Switch  Co.,  2336  Wol- 
fram St.,  Chicago,  111. 

Chicago  Engineer  Supply  Co.,  68  W.  Lake 
St.,  Chicago.  111. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,  Denver,  Colo. 

KLAXON  CO..  Newark,  N.  J. 

Leveridge,  Inc.,  Charles  W..  133  Liberty 
St.,  New  York,  N.  Y. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Ostrander  & Co.,  W.  R.  371  Broadway, 

’ New  York,  N.  Y. 

PARTRICK  & WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia,  Pa. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Patterson." 

Stern,  Louis,  Philadelphia,  Pa. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

ALASKA  FREEZER  CO.— Winchendon, 
Mass.  Manufacturer  of  motor-driven  ice 
cream  freezers. 

ALASKAN. — Trade  name  for  motor- 
driven  refrigerating  machinery  manufac- 
tured by  the  Armstrong  Machinery  Co.. 
3201-3219  E.  Riverside  Ave.,  Spokane,  Wash. 

ALBA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Macbeth- 
Evans  Glass  Co.,  Chamber  of  Commerce 
Bldg.,  Pittsburgh,  Pa. 

ALBANY. — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  Adam 
Cook’s  Sons,  708-710  Washington  St.,  New 
York,  N.  Y. 

ALBANY  PUMP  CO.— 169  Richmond  St.. 
W.,  Toronto,  Ont.,  Can.  Manufacturer  of 
electric  pumps.  Business  established  1906. 
President  and  general  manager,  A.  W.  Ben- 
net. 

ALBANY  STEAM  TRAP  CO.,  THE.— 
Albany,  N.  Y.  Manufacturer  of  steam 
traps,  valves,  pumps  and  other  steam  spe- 
cialties. Business  established  1870.  Presi- 
dent and  treasurer,  Charles  H.  Carter; 
vice-president  and  secretary,  A.  R.  Carter; 
general  manager,  James  A.  Foy;  sales  man- 
ager, J.  Warren  Carter. 

ALBAUGH-DOVER  CO.— Chicago,  111. 
Manufacturer  of  electric  washing  machines, 
cream  separators,  gears  and  pinions. 
President  and  treasurer,  G.  S.  Aibaugh; 
vice-presidents,  O.  T.  Dover,  H.  W.  Eden; 
secretary,  H.  B.  Aibaugh.  Main  office  and 
factory,  2100  Marshall  Blvd..  Chicago,  111. 
Branch  office,  130  W.  42nd  St.,  New  York, 
N.  Y. 

ALBERENE  STONE  CO.— New  York,  N. 
Y.  Manufacturer  of  soapstone  for  electri- 
cal purposes.  President,  N.  N;  Money- 
penny.  Main  office,  223  E.  23rd  St.,  New 
York,  N.  Y.  Branch  offices  and  warehouses. 
214  N.  Clinton  St.,  Chicago,  111.;  61  Bristol 
St.,  Boston,  Mass.  District  offices,  Newark, 
N.  J.;  Philadelphia^  Pa. 

ALBERGER  PUMP  & CONDENSER  CO. 

— New  York,  N.  Y.  Manufacturer  of  con- 
densing and  other  steam  auxiliaries.  Busi- 
ness established  1902.  President,  W.  S. 
Doran;  vice-president,  W.  R.  Wilson;  sec- 
retary and  treasurer,  R.  C.  Williams.  Main 
office,  140  Cedar  St.,  New  York,  N.  Y.  Fac- 
tory, Newburgh,  N.  Y.  Branch  offices,  88 
Broad  St.,  Boston,  Mass.;  22  W.  Monroe 
St.,  Chicago,  111.;  Pennsylvania  Bldg., 
Philadelphia,  Pa.;  2211  Olive  St.,  St.  Louis, 
Mo. 

ALBERTA  BATTERY  CO.,  LTD.— 420 
9th  Ave.,  E..  Calgary,  Alta.,  Can.  Manu- 
facturer of  storage  batteries  and  storage 
battery  equipment.  Business  established 
1914.  President  and  general  manager,  Clyde 
J.  Wells;  secretary  and  treasurer,  Donald 
M.  Barker. 

ALBRO-CLEM  ELEVATOR  CO.,  THE.— 
Erie  Ave.  & D St.,  Philadelphia,  Pa.  Manu- 
facturer of  electric  passenger  and  freight 
elevators  and  hoists.  President,  B.  F. 
Mechllng,  Jr.;  secretary  and  treasurer,  W. 
H.  Mechling. 

ALBY  FURNACE A type  of  electric 

furnace  used  for  the  manufacture  of  cal- 
cium carbide.  The  hearth  consists  of  a 
steel  grating  into  which  a mixture  of  car- 
bon and  ten-  is  compressed,  and  five  carbon 
electrodes  are  embedded  in  the  hearth. 
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The  side  walls  are  of  sheet  iron  with  a 
thin  refractory  lining.  Molten  carbide  is 
tapped  every  45  minutes  from  a hole  in  the 
end  wall.  A ton  of  carbide  is  produced 
from  about  900  kg.  of  lime  and  600  kg.  of 
anthracite  coal,  at  an  expenditure  of  4200 
to  4500  kw-hr.  per  ton. 

ALCO. — Trade  name  for  dolly  type  elec- 
tric washing  machine  manufactured  by  the 
Altorfer  Bros.  Co.,  Peoria,  111. 

ALCOHOL. — Ordinary  name  for  ethyl 
alcohol,  CjHrOH;  a liquid  with  a character- 
istic sweetish  odor.  B.  p.  78.3°  C.;  f.  p. — 112° 

C.  Usually  manufactured  by  the  fermenta- 
tion of  sugar  by  yeast,  the  alcohol  produced 
being  separated  by  distillation,  giving  a 
product  containing  95  to  96%  of  alcohol. 
Alcohol  is  used  extensively  as  a raw  mate- 
rial In  many  industrial  electrochemical 
processes,  as  a solvent  of  shellac,  certain 
lacquers,  etc. 

ALDEN-NAPI ER  CO.— 54  Willow  St., 
Springfield.  Mass.  Manufacturer  of  molded 
Insulation  products.  Business  established 
1916.  President,  Charles  Napier;  secretary, 
Franoess  Playdon;  treasurer,  Milton  Alden. 

ALDON  CO.,  THE. — 3338  Ravenswood 
Ave.,  Chicago,  111.  Manufacturer  of  rail 
benders,  car  freplacers  and  other  track 
equipjnent.  Business  established  1904. 
President,  E.  W.  K.  Roe;  vice-president, 
C.  V.  Roe;  secretary,  G.  V.  Johnston. 

ALEMITE  DIE. CASTING  A MFG.  CO.— 
341-51  W.  Chicago  Ave.,  Chicago,  111.  Man- 
ufacturer of  die  castings.  Business  estab- 
lished 1912.  President  and  general  manager, 
John  S.  Gullborg;  vice-president,  Carl  M. 
Hedman;  secretary,  Herbert  R.  Hedman; 
treasurer,  Douglas  P.  Fesler. 

ALENCO. — Trade  name  for  leather  belt- 
ing and  belt  lacing  device  manufactured  by 
the  W.  D.  Allen  Mfg.  Co.,  566  W.  Lake  St., 
Chicago,  111. 

ALERT. — Trade  name  for  ben  ringers 
manufactured  by  the  States  Co.,  72  Francis 
Ave.,  Hartford,  Conn. 

A LEX  ALL. — Trade  name  for  rubber  tape 
manufactured  by  the  Boston  Woven  Hose 
& Rubber  Co.,  Box  5077,  Boston,  Mass. 

ALEXALITE  CO.,  THE.— 434  E.  23rd  St.. 
New  York,  N.  Y.  Manufacturer  of  indirect 
lighting  fixtures.  Harry  Alexander,  presi- 
dent. 

ALEXANDER  A COX  CO.— Ogden  A 
Western  Aves.,  Chicago,  111.  Manufacturer 
of  gears  and  pinions.  Business  established 
1887.  President,  treasurer  and  general 
manager,  E.  L.  Cox;  secretary,  H.  Spector. 

ALEXANDER  BROS.— Philadelphia,  Pa. 
Manufacturers  of  leather  belting  and  belt 
dressing.  Main  office,  3rd  & Callowhill  Sts., 
Philadelphia.  Pa.  Factories,  Philadelphia, 
Pa.;  Chicago,  111.;  New  Haven,  Conn.;  At- 
lanta, Ga.  Branch  offices,  100  Lafayette 
St.,  New  York,  N.  Y.;  Boston,  Mass.;  De- 
troit, Mich.;  New  Orleans,  La.;  Cleveland, 
Ohio. 

ALEXANDER  CAR  REPLACER  MFG. 

CO. — Mears  Bldg.,  Scranton,  Pa.  Manufac- 
turer of  car  replacers.  President,  J.  F. 
Mears;  treasurer,  J.  T.  Richards. 

ALEXAPOPE. — Trade  name  for  insulat- 
ing varnishes  manufactured  by  the  Imper- 
vious Metal  Corp.,  421  Wood  St.,  Pitts- 
burgh, Pa. 

ALFCO. — Trade  name  for  lighting  fixtures 
manufactured  by  the  j^-tistic  Lighting  Fix- 
ture Corp.,  21-25  E.  Houston  St.,  New 
York,  N.  Y. 

ALGOMA  STEEL  CORP.,  LTD.— Sault 
Ste.  Marie,  Ont.,  Can.  Manufacturer  of 
brass  and  bronze  castings,  tie  plates,  track 
rails,  structural  steel,  etc.  Business  es- 
tablished 1901.  President.  W.  C.  Franz; 
vice-presidents,  James  Hawson,  Sidney 
Mason;  secretary,  Alex  Taylor;  treasurer, 
E.  W.  Shell;  general  manager,  J.  D.  Jones; 
sales  manager,  J.  D.  Gray. 

ALGOR. — Trade  name  for  outlet  plates, 
cable  clamps  and  electrical  boxes  manufac- 
tured by  the  Collinson-Holland  Co.,  253 
Medford  St.,  Malden,  Mass. 

ALIGNMENT.— An  old  spelling  of  aline- 
ment,  which  form  Is  used  throughout  this 
book. 

ALIN  EM  ENT. — A formation  In  a straight 
line.  This  form  is  the  modern  and  more 
significant  spelling  of  the  old  word  align- 
ment. 

ALKALI,  ELECTROLYTIC.— When  aque- 
ous alkali-chloride  solutions  are  subjected 
to  electrolysis,  chlorine  is  liberated  at  the 
anode,  while  the  metal  ion  reacts  with 
water  at  the  cathode,  liberating  hydrogen 
and  forming  caustic  alkali  in  the  electro- 
lyte. If  the  catholyte  Is  allowed  to  reach 
the  anolyte  or  to  be  acted  on  by  the  chlo- 
rine, hypochlorite  or  chlorate  is  formed;  but 


if  the  electrolysis  is  carried  on  in  a cell 
designed  to  keep  aparj.  the  products  formed 
at  the  two  electrodes,  electrolytic  alkali 
can  be  produced,  and  it  is  so  produced  com- 
mercially in  great  quantities.  The  large 
number  of  cells  which  are  used  for  this 
purpose  can  be  divided  into  four  principal 
types:  those  in  which  the  separation  of 
alkali  and  chlorine  is  accomplished  by  (1) 
a diaphragm  of  nonconducting  material; 
(2)  a mercury  diaphragm  which  acts  as  an 
intermediate  electrode;  (3)  a mercury 
cathode  which  collects  the  alkali  metal, 
permitting  removal  to  another  vessel  before 
the  reaction  with  water  to  produce  caustic 
takes  place;  and  (4)  inclosing  the  anode 
in  an  inverted,  nonconducting  bell,  with 
the  cathode  outside,  and  effecting  separa- 
tion by  specific  gravity.  These  cells  include 
the  McDonald,  Hargreaves-Blrd,  Castner, 
Castner-Kellner,  Whiting,  Solvay,  Jaice, 
Rhodin,  Wildermann,  Griesheim,  Outhenin- 
Chalandre,  Billiter-Leykam,  Billiter-Sle- 
mens,  Finlay,  Wheeler,  Nelson,  and  others. 
Many  of  these  ceils  are  used  primarily  tor 
the  production  of  chlorine  and  chlorine 
products,  especially  bleach  liquor  in  the 
paper  industry.  Where  pure  chlorine  is 
produced,  caustic  alkali  is  a by-product  and 
frequently  is  allowed  to  go  to  waste.  Elec- 
trolytic alkali  may  also  be  made  from  elec- 
trolytes of  fused  alkali  chlorides,  as  in  the 
Acker  process,  collecting  the  alkali  metal 
with  a cathode  of  molten  lead  instead  of 
with  mercury  as  in  type  (3)  above. 

ALL-IN-O. — Trade  name  for  outlet  boxes 
manufactured  by  Habermaas  & Delporte, 
Inc.,  1325-1327  S.  7th  St.,  St.  Louis,  Mo. 

ALL-IN-ONE.— Trade  name  for  ground 
clamps  manufactured  by  the  Fairmount 
Electric  & Mfg.  Co.,  69th  & Woodland  Ave., 
Philadelphia,  Pa. 

ALL-IN-ONE. — Trade  name  for  electric 
washing  and  ironing  machines  manufac- 
tured by  the  Sieben  Merchandising  Co., 
Kansas  City,  Mo. 

ALL- NITE- LITE* — Trade  name  for  low- 
voltage  transformers  manufactured  by  the 
General  Electric  Co.,  Schenectady,  N.  Y. 

ALL  PURPOSE. — Trade  name  for  farm 
lighting  and  power  plants  manufactured  by 
the  Automatic  Electrical  Devices  Col,  120- 
122  W.  3rd  St.,  Cincinnati,  Ohio. 

ALL-REDI. — Trade  name  for  battery  con- 
. nector  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI., 
New  York,  N.  Y. 

ALL-SPARK  IGNITION  CO.,  INC.— 13 
Water  St.,  New  York,  N.  Y.  Manufacturer 
of  ignition  equipment.  Business  established 
1919.  President,  E.  Maynz;  vice-president. 
S.  V.  Steiner. 

ALL  STEEL. — Trade  name  for  tool  kits 
manufactured  by  the  Kennedy  Mfg.  Co., 
Van  Wert,  Ohio. 

ALL-STEEL-EQUIP  CO.— Aurora,  111. 
Manufacturer  of  cutout  boxes  and  cabinets, 
covers,  pipe  straps,  etc.  President,  John 
Knell;  secretary,  treasurer  and  general 
manager,  C.  H.  Lembcke;  sales  manager, 
H.  Earl  Sweitzer.  Main  office,  Aurora,  111. 
Branch  offices,  231  Insurance  Exchange, 
Chicago,  111.;  507  Pereles  Bldg.,  Milwaukee. 
Wis.  Sales  representatives,  W.  Lester 
Baker,  511  Woodward  Bldg.,  Washington, 

D.  C.;  H.  Bryan,  The  Bourse,  Philadel- 
phia, Pa.;  S.  H.  Stover  & Co.,  609  Chamber 
of  Commerce  Bldg.,  Pittsburgh,  Pa.;  W.  H. 
Beaven,  Jefferson  County  Bank  Bldg., 
Birmingham,  Ala. 

ALLAN  MFG.  A WELDING  CORP.— 163 
Adams  St.,  Buffalo,  N.  Y.  Manufacturer 
of  electric  welding  outfits.  Business  es- 
tablished 1919.  President  and  general  man- 
ager, Frederick  W.  Allan;  vice-president 
and  sales  manager,  James  E.  Ferguson; 
secretary,  E.  M.  Anthony;  treasurer,  Allan 
Drake.  Sales  representative,  Metals  Weld- 
ing Corp.,  4400  Perkins  Ave.,  Cleveland, 
Ohio. 

ALLEN. — Trade  name  for  solder,  solder- 
ing outfits  and  accessories  manufactured  by 
the  L.  B.  Allen  Co.,  Inc.,  4519-29  N.  Lincoln 
St.,  Chicago.  111. 

ALLEN. — Trade  name  for  meter  testing 
rheostats  manufactured  by  the  Standard 
Scientific  Co.,  9 Barrow  St.,  New  York, 
N.  Y. 

ALLEN-BRADLEY  CO.— Milwaukee,  Wis. 
Manufacturer  of  electric  controlling  appa- 
ratus. Business  established  1904.  President, 
Lynde  Bradley;  vice-president  and  treas- 
urer, Harvey  Bradley;  secretary,  Lewis 
Quarles;  general  manager,.  F.  F.  Loock. 
Main  office  and  factory,  286  Greenfield  Ave., 
Milwaukee,  Wis.  Branch  offices,  Boston, 
Mass.;  Buffalo,  N.  Y. ; 67  E.  Jackson  Blvd., 
Chicago,  111.;  Cleveland.  Ohio;  Philadelphia, 
Pa.;  Pittsburgh,  Pa.;  50  Church  St.,  New 
York,  N.  Y.  Sales  representatives,  Gar- 
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land-Affolter  Engineering  Co.,  Seattle, 
Wash.;  San  Francisco,  Cal.;  Los  Angeles, 
Cal.;  Franklin  Sales  Co.,  Denver,  Colo.; 
W.  H.  Beaver,  Birmingham,  Ala. 

ALLEN  CO.,  INC.,  L.  B.— 4519-29  N.  Lin- 
coln St.,  Chicago,  111.  Manufacturer  of 
solder,  soldering  outfits  and  accessories. 
Business  established  1893.  President,  C.  A. 
Crippen,  Jr.;  vice-president,  Stuart  S. 
Crippen,  Jr.;  secretary,  treasurer  and  gen- 
eral manager,  Stuart  S.  Crippen.  Sales 
representatives,  H.  B.  Squires  Co.,  San 
Francisco,  Cal.;  E.  C.  Coffin  Co.,  503  Dooly 
Bldg.,  Salt  Lake  City,  Utah;  Norton-Mun- 
ter  Co.,  Seattle,  Wash.;  Bissell  & Webb, 
Winnipeg,  Man.,  Can. 

ALLEN  CRUCIBLE  CO.— 714  50th  Ave., 
Oakland, . Cal.  Manufacturer  of  graphite, 
plumbago  and  black  lead.  Sole  owner, 
James  G.  Allen. 

ALLEN  MFG.  CO.,  W.  D.— 566  W.  Lake 
St..  Chicago,  111.  Manufacturer  of  leather 
belting  and  belt  dressing.  President,  Wil- 
liam B.  Allen;  vice-president,  T.  L.  Ryer- 
son;  secretary,  W.  H.  Symonds;  .treasurer, 

E.  H.  Pease. 

ALLENDALE. — Trade  name  for  portable 
electric  lamps  manufactured  by  the  W.  T. 
Burt  Co.,  New  Cumberland,  W.  Va. 

ALLEY  ARM. — A modified  type  of  cross- 
arm  which  projects  to  one  side  of  the  pole 
only  instead  of  on  both  sides.  It  Is  used  on 
electric  light,  power  and  telephone  distribu- 
tion lines  that  are  run  in  alleys  where  the 
poles  are  set  close  to  the  rear  lot  lines  so 
that  ordinary  crossarms  might  interfere 
with  barns  or  other  buildings  at  the  rear 
of  the  lots.  They  are  also  called  side  arms. 
For  manufacturers,  see  Crossarms  and  side 
arms,  wood. 

ALLIED  BELTING  CO.,  THE.— Green- 
ville, Ohio.  Manufacturer  of  power  trans- 
mission belting. 

ALLIGATOR. — Trade  name  for  testing 
clamps  manufactured  by  the  Fairmount 
Electric  A Mfg.  Co.,  69th  & Woodland  Ave., 
Philadelphia,  Pa. 

'ALLIGATOR. — Trade  name  for  belt  lac- 
ing manufactured  by  the  Flexible  Steel 
Lacing  Co.,  4607-4631  Lexington  St.,  Chi- 
cago, 111. 

ALLIGATOR-JAW.— Trade  name  for 
test  clamps  manufactured  by  Albert  A J. 
M.  Anderson  Mfg.  Co.,  289-305  A St.,  Bos- 
ton, Mass. 

ALLIS-CHALMERS  MFG.  CO.— Milwau- 
kee, Wis.  Manufacturer  of  motors,  gen- 
erators and  other  electrical  machinery; 
steam  and  hydraulic  turbines,  engines, 
pumps,  mining  machinery,  etc.  President, 
Otto  H.  Falk;  vice-president.  Max  W.  Babb; 
secretary  and  treasurer,  H.  Woodland. 
Main  office,  Milwaukee,  Wis.  Factories. 
West  Allis  and  Milwaukee,  Wis.,  and  Nor- 
wood, Ohio.  Branch  offices,  1104-1106 
Healey  Bldg.,  Atlanta,  Ga.;  1010-1012 
Brown-Marx  Bldg.,  Birmingham,  Ala.;  723 
State  Mutual  Bldg.,  Boston,  Mass.;  674 
Ellicott  Square  Bldg.,  Buffalo,  N.  Y.;  212 
Chamber  of  Commerce  Bldg.,  Charlotte.  N. 
C.;  2026  Peoples  Gas  Bldg.,  Chicago,  111.; 
1720  1st  National  Bank  Bldg.,  Cincinnati, 
Ohio;  1119-1121  Schofield  Bldg.,  Cleveland. 
Ohio;  510  Sumpter  Bldg.,  Dallas,  Tex.;  316 
Foster  Bldg..  Denver,  Colo.;  1828-1829  Ford 
Bldg.,  Detroit,  Mich.;  709  Alworth  Bldg., 
Duluth,  Minn.;  1410-1412  Waldheim  Bldg., 
Kansas  City,  Mo.;  623-625  Title  Insurance 
Bldg.,  Los  Angeles,  Cal.;  707  Metropolitan 
Life  Bldg.,  Minneapolis.  Minn.;  719-723 
Maison  Blanche  Bldg.,  New  Orleans,  La.;  60 
Church  St.,  New  York.  N.  Y.;  806-810 
Franklin  Trust  Bldg.,  Philadelphia,  Pa.; 
1207-1210  Park  Bldg.,  Pittsburgh,  Pa.;  604- 
606  Lumbermen's  Bldg.,  Portland,  Ore.; 
2188-2189  Railway  Exchange  Bldg..  St.  Louis. 
Mo.;  608-610  Kearns  Bldg.,  Salt  Lake  City, 
Utah;  741-751  Rialto  Bldg.,  San  Francisco. 
Cal.;  115  Jackson  St.,  Seattle,  Wash.;  819 
Ohio  Bldg.,  Toledo.  Ohio;  904  Coal  Exchange 
Bldg.,  Wilkes  Barre,  Pa. 

ALLITH-PROUTY  CO.— Danville.  111. 
Manufacturer  of  electric  garage  door  open- 
ers. President  and  treasurer,  H.  C.  Smith; 
vice-president,  Andrews  Allen;  secretary, 
Emil  Stuedli. 

ALLMAN  GAS  ENGINE  CO.— 461  Canal 
St.,  New  York,  N.  Y.  Manufacturer  of 
motor-driven  ice  cream  freezers,  refrigerat- 
ing and  ice  making  machinery  and  ice 
breakers.  Business  established  1898.  Pres- 
ident, George  P.  Dawson;  secretary  and 
treasurer,  Albert  McDougal. 

ALLMUR  MFG.  CO — Marlon,  Ind.  Manu- 
facturer of  electric  fireless  cookers.  Pres- 
ident and  general  manager,  Morton  Mur- 
phy; vice-president,  Xen  Fagan;  secretary 
and  treasurer,  J.  A.  Hardesty.  Sales  rep- 
resentatives. A.  J.  Wilson  & Son,  285  Wash- 
ington St.,  Buffalo,  N.  Y.;  Unna  A Grubbe, 
718  Mission  St.,  San  Francisco,  Cal.  Ex- 
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elusive  distributors,  Paul  Davis  D.  O.  Co., 
Waterloo,  Iowa;  Smith  & Perry  Electric 
Co.,  Dallas,  Tex.;  Western  States  Electric 
Co.,  Seattle,  Wash.;  Domestic  Appliance 
Co.,  Denver,  Colo.;  United  Electric  Co., 
Wichita,  Kans.;  J.  F.  Beechman  & Co., 
Philadelphia,  Pa.;  E.  B.  Latham  St  Co.,  New 
York,  N.  Y.;  Electric  Sales  Co.,  Columbus, 
Ohio;  Clark  & Johnson,  Detroit,  Mich. 

ALLOY -'METAL  WIRE  CO.— 154  Nassau 
St,  New  York,  N.  Y.  Manufacturer  of  elec- 
trical wires.  Business  established  1919. 
President,  S.  A.  Murray;  vice-president  ana 
general  manager,  M.  L.  Murray;  secretary 
and  treasurer,  J.  A.  Marcato.  Factory, 
Yonkers,  N.  Y. 

ALLOY  8TEEL  PRODUCTS  CORP.— 123 
Liberty  St.,  New  York,  N.  Y.  Manufac- 
turer of  brass  and  copper  sheets  and  tub- 
ing, welding  wire  and  iron  bars. 

ALLY. — Trade  name  for  transmission 
belting  manufactured  by  the  Allied  Belting 
Co.,  Greenville,  Ohio. 

ALMETAL. — Trade  name  for  electric 
washing  machine  manufactured  by  the  Al- 
metal  Mfg.  Co.,  7227  Manchester  Ave.,  St. 
Louis,  Mo.  Exclusive  distributor,  Manu- 
facturer’s Distributing  Co.,  403  Fullerton 
Bldg..  SL  Louis,  Mo. 

ALMETAL  MFC.  CO.,  THE.— 7227  Man- 
chester Ave.,  SL  Louis,  Mo.  Manufacturer 
of  electric  washing  machines.  Business 
established  1910.  President,  N.  D.  Thomp- 
son, Jr.;  vice-president  and  general  man- 
ager, N.  N.  Nunn;  secretary,  L.  P.  Huey; 
treasurer,  L.  P.  Thompson.  Exclusive  dis- 
tributor, Manufacturer’s  Distributing  Co., 
403  Fullerton  Bldg.,  St.  Louis,  Mo. 

ALMOND  MFQ.  CO.,  T.  R.— Ashbumham. 
Mass.  Manufacturer  of  flexible  arms  for 
portable  lamps  and  micrometer  gages. 
Business  established  1880.  President  C.  A. 
Hubbell;  vice-president,  A.  C.  Hawkins; 
secretary  and  treasurer,  H.  S.  Hubbell. 

ALPHA  RAY8. — Positively  charged  par- 
ticles shot  out  by  radium  and  other  radio- 
active bodies.  They  have  a mass  about 
four  times  the  mass  of  a hydrogen  atom 
and  carry  two  units  of  positive  charge. 
They  are  believed  to  be  identical  with  the 
helium  atom.  Their  velocity  Is  considerably 
less  than  that  of  beta  rays,  but  on  account 
of  their  larger  mass  they  are  very  effective 
in  ionizing  gases. 

ALPHADUCT  CO.,  THE.— 136  Cator  Ave., 
Jersey  City,  N.  J.  Manufacturer  of  flexible 
nonmetallio  conduit.  Business  established 
1902.  Russel  Dart,  owner.  Sales  repre- 
sentatives, S.  B.  Condlt,  Jr.,  Sc  Co.,  Boston, 
Mass.;  William  S.  Brown  Electric  Co.,  New 
York.  N.  Y.;  L.  P.  Clark,  Philadelphia,  Pa.; 
Electrical  Sales  Co.,  Baltimore,  Md.;  C.  S. 
Broward , Atlanta,  Ga.;  S.  H.  Stover,  Pitts- 
burgh, Pel;  McNair  Electric  Sales  Co.,  De- 
troit. Mich.;  William  P.  Crockett  Co.,  St. 
Louis,  Mo..  Chicago,  111.;  R.  S.  Wakefield, 
Dallas,  Tex.;  B.  K.  Sweeney,  Denver,  Colo.; 
H.  B.  Squires  Co.,  San  Francisco,  Cal. 

ALPHALOOM. — Trade  name  for  flexible 
nonmetallic  conduit  manufactured  by  the 
Alphaduct  Co.,  136  Cator  Ave.,  Jersey  City, 
N.  J. 

ALSOP-ALL-8PARK. — Trade  name  for 
ignition  equipment  manufactured  by  the 
All-Spark  Ignition  Co.,  Inc.,  13  Water  St., 
New  York,  N.  Y. 

ALSOPS. — Trade  name  for  electrically 
heated  water  baths  manufactured  by  the 
George  H.  Wahmann  Mfg.  Co.,  520  W.  Bal- 
timore St.,  Baltimore,  Md. 

ALTELITE. — Trade  name  for  lighting- 
fixtures  manufactured  by  the  Alt-Le  Light- 
ing Fixture  Co.,  262  Bowery,  New  York, 
N.  Y. 

ALTERNARC. — Trade  name  for  electric 
cutting  and  welding  machines  manufac- 
tured by  the  Electric  Arc  Cutting  & Weld- 
ing Co.,  162-58  Jelliff  Ave.,  Newark,  N.  J. 

ALTERNATING  CURRENT.— A periodic 
current  which  alternates  or  reverses  its 
direction  of  flow  at  regular  intervals.  An 
alternating  current,  in  addition  to  reversing 
in  direction  at  regular  intervals,  constantly 
changes  in  intensity  but  has  its  successive 
half  waves  of  the  same  shape  and  area. 
The  abbreviation  a-c.  is  commonly  used 
for  alternating  current,  especially  when 
used  adjectively,  as  a-c.  generator,  a-c. 
power. 

ALTERNATING  WAVE  FORM The  in- 

tensity of  an  alternating  current  or  e.  m.  f. 
changes  from  instant  to  instant.  A curve 
showing  the  variation  of  the  intensity  with 
time  is  usually  of  a wave  form.  The  sim- 
plest form  of  an  a-c.  wave  is  the  sine  wave, 
of  which  a concrete  notion  may  be  obtained 
by  moving  a paper  at  uniform  speed  and 
at  right  angles  to  the  plane  of  vibration  of 
a pendulum.  If  the  pendulum  Is  provided 
with  a funnel  filled  with  dry  sand,  the  sand 


as  it  flows  out  will  trace  a path  on  the 
paper  which  closely  approximates  the  shape 
of  a simple  sine  curve.  The  equation  of  an 
a-c.  wave  of  sine  form  is  i=Im  sin  »t, 
where  i is  the  current  value  at  any 
instant  corresponding  to  L which  is  in  sec- 
onds; w=2rt,  where  f is  the  frequency;  In. 
is  the  maximum  value  of  the  current. 

A-c.  waves  may  have  widely  different 
shapes.  Any  alternating  wave  may,  how- 
ever, be  represented  by  a series  of  sine  and 
cosine  functions  of  different  frequencies 
and  different  phases  in  the  form: 

i=AiSin  wt-f  A*sin  2wt-f  A*sin  3«t4- etc. 

+ Bjcos  tft-fBzCOS  2«t-f  Bscos  3wt+ etc. 

Since  the  positive  and  negative  loops  of  an 
a-c.  wave  are  usually  alike,  the  terms  con- 
taining the  even  values  of  w drop  out  and 
the  form  reduces  to: 

i=AxSin  wt-j-AaSin  3o>t-f  A«stn  Swt-f- etc. 

+BxCos  wt+BaCOS  3wt+Bscos  5«t-j-..~  etc. 
The  number  of  terms  necessary  to  com- 
pletely represent  the  wave  will  depend 
upon  its  shape.  Alternating  e.  m.  f.’s  can 
be  represented  in  exactly  the  same  manner 
as  ourrents.  Also  see  Harmonic  analysis. 

ALTERNATOR. — A synchronous  alter- 
nating-current generator,  of  any  number 
of  phases.  The  term  “alternator”  is  widely 
used,  but  is  not  as  descriptive  as  “alternat- 
ing-current generator.”  The  latter,  or  Its 
abbreviated  form  “a-c.  generator,”  is  there- 
fore preferable;  See  Generator,  syn- 
chronous. 

ALTERNATOR,  INDUCTOR.— An  a-c. 
generator,  either  single-phase  or  polyphase,, 
in  which  both  field  and  armature  windings 
may  be  stationary  and  a rotating  part  car- 
rying projections  and  magnetized  by  the 
field  winding  causes  pulsations,  but  no  re- 
versals of  the  magnetic  flux  through  the 
armature  coils.  The  inductor  alternator 
has  greater  weight  and  poorer  voltage  reg- 
ulation than  a-c.  generators  of  the  usual 
type.  Its  chief  advantage  lies  in  the  ex- 
treme ruggedness  of  the  rotating  part, 
enabling  It  to  be  driven  at  very  high 
speeds.  It  thus  becomes  the  type  used  to 
generate  high-frequency  currents,  such  as 
those  required  for  radio  telegraphy.  It  is 
practically  obsolete  as  a low-frequency 
generator. 

ALTERNATOR,  RADIO. — See  Generator, 
high-frequency,  radio. 

ALT-LE  LIGHTING  FIXTURE  CO.— 262 
Bowery  New  York,  N.  Y.  Manufacturer 
of  lighting  fixtures. 

ALTMAN. — Trade  name  for  desk  and 
table  push  buttons  made  by  the  Minerallac 
Electric  Co.,  1045  Washington  Blvd.,  Chi- 
cago, m. 

ALTORFER  BROS.  CO.— Peoria,  111. 
Manufacturer  of  electrio  washing  and 
ironing  machines.  Business  established 
1909.  President  and  general  manager,  S.  H. 
Altorfer;  vice-president  and  treasurer,  A. 
W.  Altorfer;  secretary,  C.  A.  Sauder.  Main 
office,  Peoria,  HI.  Factories,  Peoria,  HI., 
and  Roanoke,  IJ1.  Branch  offices  and  ware- 
houses. San  Francisco,  Cal.,  and  49  Broad- 
way. New  York,  N.  Y. 

ALU  MAC. — Trade  name  for  die  castings 
manufactured  by  the  Acme  Die  Casting 
Corp.,  87  35th  St.,  Brooklyn,  N.  Y. 

ALUM  A DUCT. — Trade  name  for  rigid 
metallic  interior  conduit  manufactured  by 
the  National  Enameling  & Mfg.  Co.,  Ren- 
shaw  Blvd.,  Pittsburgh,  Pa. 

ALUMINA. — Oxide  of  aluminum,  Al*Oa. 
Commercially  it  is  used  for  the  production 
of  aluminum  metal,  and  also  for  the  manu- 
facture of  abrasive  and  refractory  mate- 
rials. For  the  former  purpose  It  is  prepared 
by  purification  of  bauxite  Cwhlch  see), 
usually  by  the  Bayer  process  (which  see). 
For  the  latter  purpose  it  Is  fused  in  electric 
furnaces,  after  washing  and  calcination  of 
the  raw  material,  the  product  being  called 
alundum,  diamantin,  aloxite  or  other  trade 
names. 

ALUMINUM. — A white  metal,  soft  and 
light,  but  malleable  and  ductile,  and  a good 
conductor  of  heat  and  electricity.  Symbol 
Al;  at.wt.  27.1;  sp.gr.  2.56;  m.p.  657*  C.;  b.p. 
2300*  C.  It  Is  obtained  from  purified  baux- 
ite (alumina,  AlsOs),  the  process  being  car- 
ried on  in  an  electrolytic  furnace  (see  Hall 
process).  The  United  States  is  the  leading 
producer,  with  an  output  of  90.000  metric 
tons  in  1919,  out  of  a total  world’s  produc- 
tion of  about  170,000  metric  tons.  It  is  used 
for  electrical  conductors,  cooking  utensils, 
and  many  articles  requiring  lightness,  as 
well  as  in  many  light  alloys,  particularly 
alloys  used  in  the  automobile  and  airplane 
industries;  these  alloys  are  much  stronger 
than  the  pure  metal  and  only  a few  per 
cent  heavier. 

ALUMINUM  CO.  OF  AMERICA.— Pitts- 
burgh, Pa.  Manufacturer  of  aluminum 
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rods,  cables,  wire,  etc.  Vice-president  and 
secretary,  George  Gibbons.  Main  offloe, 
2400  Oliver  Bldg.,  Pittsburgh,  Pa.  Branch 
offices,  Albany,  N.  Y.;  Baltimore,  Md.; 
Boston,  Mass.;  Chicago,  HL;  Cincinnati, 
Ohio;  Cleveland,  Ohio;  DaUas,  Tex.;  De- 
troit, Mich.;  Indianapolis,  Ind.;  Kansas 
City,  Mo.;  Minneapolis,  Minn.;  New  Haven, 
Conn.;  Newark,  N.  J.;  New  York,  N.  Y.; 
Philadelphia,  Pa.;  Rochester,  N.  Y*;  San 
Francisco,  Cal.;  St.  Louis,  Mo.;  Washing- 
ton, D.  C. ; Northern  Aluminum  Co.,  Ltd., 
Toronto,  Ont.,  Can. 

ALUMINUM  SHEET8,  RODS,  ETC.— 
Aluminum  in  the  form  of  sheetb  and  rods 
is  used  in  the  manufacture  of  many  prod- 
ucts. Its  light  weight  and.  strength  make 
it  very  useful  as  a casing  for  many  elec- 
trical appliances,  such  as  instruments  of 
all  kinds,  small  motors,  portable  vacuum 
clganers,  drink-mixers,  vibrators  and  other 
small  appliances  of  various  kinds.  The 
rods  are  used  in  a number  of  machine  oper- 
ations to  give  small  parts  of  special  shapes. 

Manufacturers: 

Aluminum  Co.  of  America,  2400  Oliver 
Bldg.,  Pittsburgh,  Pa. 

Hlinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  **XLNT.” 

Mlrete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St..  Springfield,  Mass.  “Raluminum.” 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York.  N.  Y. 

ALUNDUM. — Trade  name  for  electrically 
produced  abrasives  and  grinding  wheels, 
manufactured  by  the  Norton  Co.,  Worces- 
ter, Mass. 

ALVEY- FERGUSON  CO.,  THE.— Cincin- 
nati, Ohio.  Manufacturer  of  conveying  ma- 
chinery. president,  M.  U.  Burnham;  vice- 
president,  B.  Palmer  Burnham;  secretary, 
W.  H.  Argabright;  treasurer,  Oscar  Koeh- 
ler. Main  office  and  factory,  Cincinnati, 
Ohio.  Branch  offices,  80  E.  Jackson  Blvd., 
Chicago,  111.;  110  W.  40th  St.,  New  York. 
N.  Y.;  Old  South  Bldg.,  Boston,  Mass.;  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa.; 
Chamber  of  Commerce  Bldg.,  Rochester,  N. 
Y.;  Marshall  Bldg.,  Cleveland,  Ohio;  Ab- 
sopure  Bldg.,  Detroit,  Mich.;  Marsh  Strong 
Bldg.,  Los  Angeles,  Cal. 

ALVEY  MFG.  CO.— St.  Louis,  Mo.  Man- 
ufacturer of  electric  conveying  machinery. 
Business  established  1911.  President,  Ira 
L.  Bretzfelder;  secretary  and  treasurer, 
Robert  H.  Mayer.  Main  office  and  factory, 
3200  S.  Broadway,  St.  Louis.  Mo.  Branch 
offices,  106  W.  40th  St.,  New  York,  N.  Y.; 
Webster  Bldg.,  Chicago,  HI.;  The  Arcade, 
Cleveland,  Ohio;  Liberty  Bldg.,  Philadel- 
phia, Pa.;  88  Broad  St.,  Boston,  Mass.;  Los 
Angeles,  Cal.;  Mutual  Life  Bldg.,  Buffalo, 
N.  Y. 

ALVO- LITE.— Trade  name  for  lighting 
reflector  manufactured  by  the  A- A Electric 
Mfg.  Co..  303  Center  St.,  Bridgeport,  Conn. 

ALWAYS  READY.— Trade  name  for 
wrenches  manufactured  by  J.  H.  Williams 
& Co.,  187  Vulcan  St..  Buffalo.  N.  Y. 

ALWAYS  RELIABLE.— Trade  name  for 
brazing  outfits,  torches,  soldering  coppers 
and  fire  pots  manufactured  by  the  Otto 
Bernz  Co.,  17-37  Ashland  St.,  Newark,  N.  J. 

ALWO. — Trade  name  for  nitrogen  lamps 
manufactured  by  the  Acme  Lamp  Works, 
55  Cambridge  Ave.,  Jersey  City,  N.  J. 

ALYEAR. — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the 
Franklin  Oil  Works,  PYanklin,  Pa. 

AMALGAMS. — Alloys  of  metals  or  non- 
metals  with  mercury  which  have  metallic 
appearance  and  properties.  This  also  in- 
cludes mercury  which  has  dissolved  in  it 
small  quantities  of  metals  or  nonmetals 
(for  instance,  ammonia)  and  remains 
liquid  at  ordinary  temperatures. 

AMATEUR  RADIO.— The  laws  of  the 
United  States  permit  anyone  interested  in 
radio  communication  to  install  a receiv- 
ing station.  Transmitting  stations  of  1 
kw.  power  input  and  200  meters  wave 
length  may  be  installed  and  operated  by 
amateurs  who  can  satisfy  government  in- 
spectors as  to  their  fitness.  There  are 
over  6,000  licensed  transmitting  stations  in 
the  United  States  alone.  The  number  of 
receiving  stations  is  probably  over  three 
times  as  great.  Reliable  data  on  receiving 
stations  are  not  available,  as  no  license  is 
required. 

AMAZON. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gleason- 
Tiebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 

AMBE8T. — Trade  name  for  packing  for 
ammonia  compressors  made  by  the  Eureka 
Packing  Co.,  78  Murray  St.,  New  York, 
N.  Y. 
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AMBEST. — Trade  name  for  flexible  me- 
tallic packing  manufactured  by  James  L. 
Robertson  & Sons,  78-80  Murray  St.,  New 
York,  N.  Y. 

AMBIENT  TEMPERATURE.— This  is 
the  temperature  of  the  cooling  medium, 
whether  air  or  water,  that  on  coming  Into 
contact  with  the  heated  parts  of  a machine 
carries  off  its  heat.  This  is  an  important 
element  in  making  rating  tests  of  electric- 
al machinery. 

AMBLER. — Trade  name  for  asbestos 
yarn,  tubing,  tape,  etc.,  manufactured  by 
the  Keasbey  & Mattison  Co.,  Ambler,  Pa. 

AMBOY. — Trade  name  for  bronze  rods 
manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westinghouse  Bldg., 
Pittsburgh,  Pa. 

AMBRINE  LABORATORIES.— 347  Mad- 
ison Ave.,  New  York,  N.  Y.  Manufacture# 
of  flrst-aid  equipment. 

AMBU. — Trade  name  for  batteries  and 
battery  repair  shop  equipment  manufac- 
tured by  the  American  Bureau  of  Engi- 
neering, Inc.,  1601-1603  S.  Michigan  Ave., 
Chicago,  111. 

AM  CO. — Trade  name  for  telegraph  and 
radio  apparatus  manufactured  by  the 
Adams-Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J. 

AMCO. — Trade  name  for  electric  convey- 
ing machinery  manufactured  by  the  Alvey 
Mfg:  Co., ^3200  S.^Broadway,_St._ Louis, _Mo. 
^AM  CO.— Trade*"" name  for~  lighting  flx^ 
tures  manufactured  by  the  Art  Metal  Mfg. 
Co.,  Cleveland,  Ohio. 

AM  ELITE. — Trade  name  for  commercial 
lighting  units  manufactured  by  the  Con- 
solidated Lamp  & Glass  Co.,  Coraopolis, 
Pa. 

AMERICA. — Trade  name  for  electric 
vacuum  cleaners  made  by  the  Wise-Mc- 
Clung  Mfg.  Co.,  New  Philadelphia,  Ohio. 

AMERICAN. — Trade  name  for  ball  bear- 
ings and  ball  end  thrust  bearings  made  by 
the  American  Ball  Co.,  116  Clifford  St., 
Providence,  R.  I.  ( 

AMERICAN. — Trade  name  for  storage 
batteries,  battery-charging  sets  and  elec- 
trolytic rectifiers  made  by  the  American 
Battery  Co.,  1132-1134  Fulton  St.,  Chicago, 
111. 

AMERICAN. — Trade  name  for  bearings 
manufactured  by  the  American  Bearing  & 
Die  Casting  Corp.,  212  W.  McCarty  St., 
Indianapolis,  Ind. 

AMERICAN. — Trade  name  for  shade 
holders  manufactured  by  the  American 
Brass  & Copper  Co.,  138  Lafayette  St., 
New  York,  N.  Y. 

AMERICAN. — Trade  name  for  electric 
elevators  manufactured  by  the  American 
Elevator  & Machine  Co.,  600  E.  Main  St., 
Louisville,  Ky. 

AMERICAN. — Trade  name  for  enameled 
magnet  wire  manufactured  by  the  Amer- 
ican Enameled  Magnet  Wire  Co.,  Muske- 
gon, Mich. 

AMERICAN. — Trade  name  for  fiber  con- 
duit for  underground  electric  systems  man- 
ufactured by  the  American  Fibre  Conduit 
Corp.,  103  Park  Ave.,  New  York,  N.  Y. 

AMERICAN. — Trade  name  for  adjustable 
lighting  fixtures  manufactured  by  the 
American  Fixture  Co.,  Milwaukee,  Wis. 

AMERICAN. — Trade  name  for  motor- 
driven  floor  surfacing  machines  manufac- 
tured by  the  American  Floor  Surfacing 
Machine  Co.,  618  S.  St.  Clair  St..  Toledo, 
Ohio. 

AMERICAN. — Trade  name  for  railway 
track  equipment  manufactured  by  the 
American  Frog  & Switch  Co.,  1028  Main 
St.,  Hamilton,  Ohio. 

AMERICAN. — Trade  name  for  wire  draw- 
ing, enameling,  winding,  taping  machines 
and  other  wire  insulating  machines  man- 
ufactured by  the  American  Insulating  Ma- 
chinery Co.,  Fhirhill  & Huntingdon  Sts., 
Philadelphia,  Pa. 

AMERICAN. — Trade  name  for  motor- 
driven  weighing,  and  vegetable  peeling  and 
paring  machines  manufactured  by  the 
American  Machinery  Co.,  Inc.,  330  N.  12th 
St.,  Philadelphia,  Pa. 

AMERICAN. — Trade  name  for  armored 
cable  and  flexible  steel  conduit  manufac- 
tured by  the  American  Metal  Moulding 
Co.,  141-146  New  Jersey  Railroad  Ave., 
Newark,  N.  J. 

AMERICAN. — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the 
American  Oil  Corp.,  172  S.  Water  St., 
Jaokson,  Mich. 


AMERICAN. — Trade  name  for  motor- 
driven  perforating  machines  manufactured 
by  the  American  Perforator  Co.,  617  W» 
Jackson  Blvd.,  Chicago*  111. 

AMERICAN.— Trade  name  for  motor- 
driven  motion-picture  machines  manufac- 
tured by  the  American  Projecting  Co.,  6231- 
33  Broadway,  Chicago,  HI. 

AMERICAN. — Trade  name  for  car 
wheels,  reels,  pulleys,  etc.,  manufactured 
by  the  American  Pulley  Co.,  4200  Wissa- 
hickon  Ave.,  Philadelphia,  Pa. 

AMERICAN. — Trade  name  for  electric 
key  cutting  machine  manufactured  by  the 
American  Sharpening  Machine  Co.,  184  W. 
Washington  St.,  Chicago,  111. 

AMERICAN. — Trade  name  for  oil  and 
grease  cups  manufactured  by  the  Amer- 
ican Stamping  Co.,  Battle  Creek,  Mich. 

AMERICAN. — Trade  name  for  power 
plant  specialties  manufactured  by  the 
American  Steam  Gauge  & Valve  Mfg.  Co., 
208  Camden  St.,  Boston,  Mass. 

AMERICAN. — Trade  name  for  wire  rope, 
springs,  rail  bonds,  rail  bonding  tools,  Ig- 
nition wire,  starting  and  lighting  cables 
manufactured  by  the  American  Steel  & 
Wire  Co.,  208  S.  LaSalle  St.,  Chicago.  111. 

AMERICAN. — Trade  name  for  sterilizing 
and  disinfecting  apparatus  made  by  the 
American  Sterilizer  Co.,  Erie,  Pa. 

AMERICAN. — Trade  name  for  trans- 
formers made  by  the  American  Transform- 
er Co.,  178-182  Emmett  St.,  Newark,  N.  J. 

AMERICAN. — Trade  name  for  watch- 
man’s time  detector  manufactured  by  the 
American  Watchman’s  Clock  Co.,  150  Nas- 
sau St.,  New  York,  N.  Y. 

AMERICAN. — Trade  name  for  deep  well, 
centrifugal  and  turbine  pumps,  well  sink- 
ing and  prospecting  machinery  manufac- 
tured by  the  American  Well  Works,  Aurora, 
111. 

AMERICAN. — Trade  name  for  oil  filters 
manufactured  by  the  Burt  Mfg.  Co.,  Akron, 
Ohio. 

AMERICAN. — Trade  name  for  coal  and 
ash  handling  machinery  manufactured  by 
the  Conveyors  Corp.  of  America,  326  W. 
Madison  St.,  Chicago,  HI. 

AMERICAN. — Trade  name  for  motor- 
driven  Ice  cream  freezers  manufactured  by 
R.  A.  Dewsberry,  1932-36  W.  Lake  St., 
Chicago,  111. 

AMERICAN. — Trade  name  for  electric 
clothes  driers  manufactured  by  the  Do- 
mestic Laundry  Equipment  Cb.,  224  W. 
26th  St.,  New  York,  N.  Y. 

AMERICAN. — Trade  name  for  electro- 
cardigraphic  equipment  made  by  Charles 
F.  Hindle.  46  Spring  St.,  Ossining,  N.  Y. 

AMERICAN. — Trade  name  for  projecting 
arc  lamp  compensator  manufactured  by 
the  Kentucky  Electrical  Co.,  817  Lewis 
St.,  Owensboro,  Ky. 

AMERICAN. — Trade  name  for  flashlights 
and  flashlight  batteries  manufactured  by 
the  National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio. 

AMERICAN  ABRASIVE  METALS  CO.~ 
New  York,  N.  Y.  Manufacturer  of  safety 
stair  treads  and  Insulating  matting.  Presi- 
dent, William  H.  Sayre;  vice-president, 
R.  S.  Edmondson;  secretary,  R.  P.  Spooner. 
Main  office,  Hudson  Terminal  Bldg..  Nev 
York,  N.  Y.  Branch  offices,  136  Federal 
St.,  Boston,  Mass.;  Conway  Bldg.,  Chi- 
cago, 111.;  Arcade  Bldg.,  Philadelphia,  Pa.; 
Farmers  Bank  Bldg.,  Pittsburgh,  Pa. 

AMERICAN  ACE. — Trade  name  for  spark 
plugs  and  electric  heating  appliances  man- 
ufactured by  the  L.  S.  Brach  Mfg.  Co., 
127-129  Sussex  Ave.,  Newark,  N.  J. 

AMERICAN  APPLIANCE  PRODUCTS 
CO. — 1231  W.  Madison  St.,  Chicago,  111. 
Manufacturer  of  electric  washing  machines. 
A.  Selleg,  sole  owner. 

AMERICAN  ARMATURE.— Trade  name 
for  sheet  steel  for  electrical  purposes  man- 
ufactured by  the  American  Sheet  & Tin 
Plate  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 

AMERICAN  ART  CO.— 114  E.  Grand 
Ave.,  Chicago,  111.  Manufacturer  of  lamp 
bases.  A.  Brunicarbi,  sole  owner. 

AMERICAN  ART  METAL  WORKS.— 348 
N.  3rd  St.,  Philadelphia,  Pa.  Manufactur- 
ers of  fixture  fittings  and  parts. 

“AMERICA  N ASBESTOS  CO.— Norris- 
town, Pa.  Manufacturer  of  asbestos  pro- 
ucts.  Business  established  1909.  Presi- 
dent and  general  manager,  J.  G.  Tyson; 
assistant  general  manager,  J.  C.  Johnston. 

un,MxrRICTANwAUT0  LAMP  CO.— Union 
Hill,  N.  J.  Manufacturer  of  automobile 


lamps.  President,  Charles  Levy;  secretary 
and  treasurer,  FYank  V.  Guarino. 

AMERICAN  BALL  CHAIN  WORK8. — 12 
Wooster  St.,  New  York,  N.  Y.  Manufac- 
turers of  bead  chains  for  pull  sockets,  etc. 
Business  established  1888.  Durbran  St 
Hearne,  proprietors. 

AMERICAN  BALL  CO.— 115  Clifford  St., 
Providence,  R.  I.  Manufacturer  of  ball 
bearings  and  ball  end  thrust  bearings. 
Business  established  1900.  President,  W. 
Penn  Mather;  vice-president,  treasurer  and 
general  manager,  Albert  T.  Sisson;  secre- 
tary, M.  F.  Hughes. 

AMERICAN  BATTERY  CO.— 1134  Ful- 
ton St.,  Chicago,  111.  Manufacturer  of 
storage  batteries,  battery- charging  sets, 
farm  lighting  and  power  plants  and  rec- 
tifiers. Business  established  1889. 

AMERICAN  BEARING  Si  DIE  CAST- 
ING CORP.— 212  W.  McCarty  St.,  Indian- 
apolis, Ind.  Manufacturer  of  die  cast  bear- 
ings. 

AMERICAN  BEAUTY Trade  name  for 

electric  heating  and  cooking  appliances 
manufactured  by  the  American  Electrical 
Heater  Co.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich. 

AMERICAN  BEAUTY.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Thistle  Mfg.  Co.,  Chicago,  111. 

AMERICAN  BELTING  Si  TANNING 
CO. — 136  Oliver  St.,  Boston,  Mass.  Manu- 
facturer of  leather  belting  for  motors  and 
generators. 

AMERICAN  BLOWER  CO.— Detroit. 
Mioh.  Manufacturer  of  fans,  blowers,  en- 
gines and  air  conditioning  apparatus. 
President,  James  Inglis;  vice-president  and 
secretary,  F.  R.  Still;  vice-president  and 
treasurer,  J.  F.  G.  Miller.  Main  office, 
Detroit,  Mich.  Factories,  Detroit,  Mich.; 
Troy,  N.  Y.  Branch  offices,  Atlanta,  Ga.; 
Boston,  Mass.;  Charlotte,  N.  C.;  Cincin- 
nati, Ohio;  Cleveland*,  Ohio;  Columbus, 
Ohio;  Dallas,  Tex.;  Denver,  Colo.;  Grand 
Rapids,  Mich.;  Hartford,  Conn.;  Indian- 
apolis, Ind.;  Kansas  City,  Mo.;  Dos  An- 
geles, Cal.;  Milwaukee,  Wis.;  Minneapolis, 
Minn.;  Omaha,  Neb.;  Philadelphia,  Pa.; 
Pittsburgh,  Pa.;  Providence,  R.  I.;  Roch- 
ester, N.  Y.;  San  Francisco,  Cal.;  Salt 
Lake  City,  Utah;  St.  Louis,  Mo.;  Seattle, 
JVash.;  Washington,  D.  C.;  140  S.  Dear- 
born St.,  Chicago,  111.;  141  Broadway,  New 
York,  N.  Y. 

AMERICAN  BOLT  Si  8CREW  CASE 
CO.,  THE.— Davies  Bldg.,  Dayton,  Ohio. 
Manufacturer  of  revolving  cases  for  elec- 
trical stores.  G.  W.  Chaffin,  proprietor. 

AMERICAN  BOSCH  MAGNETO  CORP. 
— Springfield,  Mass.  Manufacturer  of  au- 
tomobile ignition,  lighting  and  starting 
equipment.  Main  office  and  factory, 
Springfield,  Mass.  Branch  offices,  223  W 
46th  St.,  New  York,  N.  Y.;  3737  S.  Mich- 
igan TAve-  Chicago,  111.;  Detroit,  Mich.; 
1262  Post  St.,  San  FYancisco,  Cal. 

AMERICAN  BRAND. — Trade  name  for 
bare  and  insulated  wire  manufactured  by 
the  American  Insulated  Wire  & Cable  Co.. 
954  W.  21st  St.,  Chicago.  HI. 

AMERICAN  BRASS  Si  COPPER  CO. 

138  Lafayette  St.,  New  York,  N.  Y.  Man- 
ufacturer of  lighting  fixtures  and  fixture 
fittings  and  parts. 

AMERICAN  BRASS  CO.,  THE.— Water- 
bury,  Conn.  Manufacturer  of  brass,  cop- 
per and  nickel  silver  sheets,  rolls,  plates, 
wire  and  rods.  President,  John  A.  .Coe; 
sales  manager,  F.  E.  Weaver;  purchasing 
agent,  H.  T.  Montague.  Main  office, 
Waterbury,  Conn.  Mills  and  factories,  An- 
son ia  Branch,  Ansonia,  Conn.;  Buffalo 
Branch,  Buffalo,  N.  Y.;  Torrington  Branch, 
Torrington,  Conn.;  Kenosha  Branch,  Ken- 
osha, Wis.;  Waterbury  Branch,  Water- 
bury, Conn.  District  offices,  196  Broad-' 
way,  New  York,  N.  Y.;  29  E.  Madison  St.. 
Chicago,  HI.;  172  High  St.,  Boston,  Mass.i 
Book  Bldg.,  Detroit,  Mich.;  1401  Widener 
Bldg.,  Philadelphia,  Pa.;  904  'Union  Bank 
Bldg.  Pittsburgh,  Pa.;  Balfour  Bldg.,  San 
FYancisco,  Cal.;  131  Dorrance  St.,  Provi- 
dence, R.  L;  707  Traction  Bldg.,  Cincin- 
nati, Ohio;  912  Citizens  Bldg.,  Cleveland, 
Ohio. 


When  writing  to  manufacturers  please 
mention  the 
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AMERICAN  BRASS  PRODUCTS  CO. — 

105-15  S.  Madison  St.,  Pottstown,  Pa. 
Manufacturer  of  brass,  bronze,  copper  and 
monel  metal  specialties.  Business  estab- 
lished 1917.  President  and  general  man- 
ager, Holland  M.  Merrick;  vice-president, 
William  H.  Worrilow;  secretary  and  treas- 
urer, Clarence  E.  Pyle. 

AMERICAN  BRIDGE  CO.— New  York, 
N.  Y.  Manufacturer  of  motor-driven  es- 
calators, transfer  tables,  air  washers,  A- 
frames,  steel  towers,  catenary  bridges,  etc. 
President  and  general  manager,  August 
Ziesing;  vice-president  ana  sales  manager, 
J.  A.  Hatfield;  secretary.  R.  P.  Ball;  treas- 
urer, F.  E.  Wiley.  Main  office,  30  Church 
St.,  New  York,  N.  Y.  * Branch  offices, 
Widener  Bldg.,  Philadelphia,  Pa.;  John 
Hancock  Bldg.,  Boston,  Mass.;  Continental 
Trust  Bldg.,  Baltimore,  Md.;  Prick  Bldg., 
Pittsburgh,  Pa.;  Marine  National  Bank 
Bldg.,  Buffalo.  N.  Y.;  Union  Trust  Bldg., 
Cincinnati,  Ohio.;  Candler  Bldg.,  Atlanta, 
Ga.;  Guardian  Bldg.,  Cleveland,  Ohio; 
Beecher  Ave.  & M.  C.  R.  R.,  Detroit,  Mich.; 
208  S.  LaSalle  St.,  Chicago,  111.;  3rd  Na- 
tional Bank  Bldg.,  St.  Louis,  Mo. ; 1st 
National  Bank  Bldg.,  Denver,  Colo.; 
Walker  Bank  Bldg.,  Salt  Lake  City,  Utah; 
Wolvin  Bldg.,  Duluth,  Minn.;  7th  Ave.  & 
2nd  St.,  S.  E.,  Minneapolis,  Minn.  Sales 
representative,  U.  S.  Steel  Products  Co., 
Rialto  Bldg.,  San  Francisco,  Cal.;  Selling 
Bldg.,  Portland,  Ore.;  4th  Ave.  S.,  A Con- 
necticut St.,  Seattle,  Wash. 

AMERICAN  BRONZE  CORP.— Berwyn, 
Pa.  Manufacturer  of  bronze  bearings  for 
motors,  generators,  etc.  Business  estab- 
lished 1906.  President  and  general  man- 
ager, E.  G.  Anderson;  vice-president  and 
secretary,  George  D.  Porter;  treasurer, 
H.  A.  Smith*  Main  office  and  factory, 
Berwyn,  Pa.  Branch  offices.  348  Tremont 
Bldg.,  Boston,  Mass.;  340  Leader-News 
Bldg.,  Cleveland.  Ohio;  464  Peoples  Gas 
Bldg.,  Chicago,  111. 

AMERICAN  BUREAU  OF  ENGINEER- 
ING, INC.— 1601-1603  S.  Michigan  Ave., 
Chicago,  111.  Manufacturer  of  storage  bat- 
teries and  battery  repair  shop  equipment. 
Business  established  1915.  President  and 
general  manager,  C.  J.  Buckwalter;  vice- 
president  and  sales  manager,  H.  Edsall 
Olson;  secretary,  O.  A.,  Witte;  treasurer, 
A.  W.  Lemke.  Sales  representatives, 
Cochrane -Stephenson  Co.,  Winnipeg,  Man., 
Can.;  W.  L.  Richey,  Portland,  Ore.;  N.  F. 
Andruss,  San  Francisco,  Cal. 

AMERICAN  CAR  A FOUNDRY  CO.— 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric rivet  heaters.  President,  W.  H. 
Woodin;  vice-presidents,  W.  C.  Dicker- 
man,  J.  M.  Buick.  H.  W.  Wolff,  N.  A. 
Doyle,  W.  F.  Kingston;  secretary,  H.  C. 
Wick;  treasurer,  S.  S.  Debano.  Main  office, 
166  Broadway,  New  York,  N.  Y.  Branch 
offices,  St.  Louis,  Mo.;  80  E.  Jackson  Blvd., 
Chicago.  111. 

AMERICAN  CASTING  A MFG.  CORP. 

— 30  Main  St.,  Brooklyn,  N.  Y.  Manufac- 
turer of  meter  seals  and  sealing  tools. 
President,  H.  L.  C.  Wenk,  Jr.;  secretary, 
N.  B.  Wenk. 

AMERICAN  CHAIN  CO.— Bridgeport, 
Conn.  Manufacturer  of  chains,  jacks,  etc. 

AMERICAN  CIRCULAR  LOOM  JDO.^-90 
West  St.,  New  York,  N.  Y.  Manufacturer 
of  rigid  steel  conduit  and  nonmetallic 
tubing.  Business  established  1888.  Pres- 
ident, W.  C.  Robinson;  vice-president,  C.  E. 
Corrigan;  secretary.  O.  F.  Felix;  treasurer, 
H.  H.  Robinson;  general  manager,  Oscar 
Hoppe.  Factory,  Kenilworth,  N.  J.  Sales 
representatives,  George  Richards  A Co., 
557  W.  Monroe  St.,  Chicago,  111.;  R.  B. 
Corey  Co.,  39  Cortlandt  St.,  New  York, 
N.  Y.;  C.  Walter  Jones,  Boston,  Mass.; 
W.  A.  McCombs.  Pittsburgh.  Pa.;  R.  B. 
Clapp,  Los  Angeles,  Cal.;  L.  E.  Sperry,  San 
Francisco,  Cal. 

AMERICAN  CLASSIC.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Blackstone  Mfg.  Co.,  Jamestown, 
N.  Y. 

AMERICAN  COPPER  PRODUCTS 
CORP. — 200  Broadway,  New  York,  N.  Y. 
Manufacturer  of  copper  wire,  cables,  bus- 
bars and  other  copper  products.  Business 
established  as  Waclark  Wire  Co.  in  1897: 
reorganized  1920.  President,  George  E 
Matthies;  vice-presidents,  F.  S.  Jerome, 
Wylie  Brown;  secretary,  W.  J.  MacMillan; 
treasurer,  B.  H.  Matthies;  general  man- 
ager, H.  C.  Carpenter;  sales  manager,  Wil- 
liam F.  Heroy.  Factory,  Elizabeth,  N.  J. 

AMERICAN  CREOSOTING  CO.— Louis- 
ville, Ky.  Producer  of  creosoted  poles, 
posts,  ties  and  underground  conduit.  Main 
office.  401  W.  Main  St.,  Louisville,  Ky. 
Branch  office,  Bogalusa,  La.  Plants,  Man- 


ville,  N.  J.;  Paterson,  N.  J.;  Rome,  N.  Y.; 
Toledo,  Ohio;  Indianapolis,  Ind.;  Blooming- 
ton, Ind.;  Russell,  Ky.;  Marion.  111.;  Kan- 
sas City,  Mo.;  Springfield,  Mo.;  Hugo, 
Okla.;  Shreveport,  La.;  Deridder,  La.;  Bo- 
galusa, La.;  Brunswick,  Ga.;  Trenton,  Ont., 
Can. 

AMERICAN  DI-ELECTRICS,  LTD.  — 
New  York,  N.  Y.  Manufacturer  of  insu- 
lating materials.  President  and  general 
manager,  John  H.  Barker.  Main  office,  71- 
75  Broadway,  New  York.  N.  Y.  Factory, 
Long  Island  City,  N.  Y.  Branch  offices, 
Boston,  Mass.;  Philadelphia,  Pa.;  Pitts- 
burgh, Pa.;  St.  Louis,  Mo.;  San  Francisco, 
Cal.;  Seattle,  Wash.;  Los  Angeles,  Cal. 

AMERICAN  DIE  A TOOL  CO.— 2nd  and 
Buttonwood  Sts.,  Reading,  Pa.  Manufac- 
turer of  gears  for  washing  machines  and 
motor  speed  reduction.  Business  estab- 
lished 1896.  President,  M.  D.  Stembergh; 
secretary,  treasurer  and  general  manager, 
J.  H.  Sternbergh;  sales  manager,  D.  Stern- 
bergh. 

AMERICAN  DISTRICT  8TEAM  CO.— 
North  Tonawanda,  N.  Y.  Manufacturer  of 
underground  conduit  systems  for  steam, 
etc.,  steam  traps,  valves,  steam  flow  met- 
ers and  other  steam  specialties.  President, 
G.  C.  St.  John;  vice-president,  treasurer 
and  general  manager,  Robert  Hall;  secre- 
tary, H.  C.  Kimbrough.  Main  office.  North 
Tonawanda,  N.  Y.  Branch  offices,  38  S. 
Dearborn  St.,  Chicago,  111.;  Seattle,  Wash.; 
New  York,  N.  Y. 

AMERICAN  DRAFTING  FURNITURE 
CO.,  INC.— 103  Mill  St.,  Rochester,  N.  Y. 
Manufacturer  of  drafting  furniture.  Busi- 
ness established  1893.  President,  G.  N. 
Perkins;  vice-president,  S.  F.  Pratt:  sec- 
retary, G.  C.  Perkins;  treasurer  and  gen- 
eral manager,  William  R.  Moyes:  sales 
manager,  J.  L.  O'Connor. 

AMERICAN  DUPLEX.— Trade  name  for 
electric  key  cutting  machines  manufac- 
tured by  the  American  Sharpening  Ma- 
chine Co.,  Inc.,  184  W.  Washington  St.. 
Chicago,  111. 

AMERICAN  ELECTRIC  CO.— 6401  S. 
State  St.,  Chicago,  111.  Manufacturer  of 
telephone  apparatus  and  accessories.  Busi- 
ness established  1893.  President  and  treas- 
urer, P.  C.  Bums;  secretary  and  sales 
manager,  E.  L.  Brown. 

AMERICAN  ELECTRIC  CUTTING  MA- 
CHINE CO.— 149-151  Lafayette  St.,  New 
York,  N.  Y.  Manufacturer  of  small  motors 
and  electric  cloth  cutting  machines.  Busi- 
ness established  1893.  President,  E.  M. 
Waring. 

AMERICAN  ELECTRIC  MOTOR8,  INC. 
— Milwaukee,  Wis.  Manufacturer  of  a-c. 
motors.  President,  C.  L.  Daun;  vice-pres- 
ident, H.  B.  Mortimer;  secretary  and  treas- 
urer, W.  M.  Sprinkman. 

AMERICAN  ELECTRIC  RAILWAY  AS- 
SOCIATION.— An  organization  founded  In 
1882  to  “establish  and  maintain  a spirit 
of  co-operation  among  members  and  en- 
courage friendly  relations  between  the 
companies  and  the  public,"  and  in  par- 
ticular, the  consideration  of  matters  con- 
cerning general  welfare,  public  policy, 
fares,  taxation,  insurance  and  general  pol- 
icy. Its  membership  now  aggregates  400 
electric  railway  companies,  250  manufac- 
turers of  electric  railway  appliances,  2600 
Individual  members  and  2000  company  sec- 
tion members. 

The  organization  Is  composed  of  the 
American  Electric  Railway  Association  or 
parent  body,  and  four  affiliated  associations 
— the  American  Electric  Railway  Account- 
ants’ Association,  American  Electric  Rail- 
way Engineering  Association,  American 
Electric  Railway  Claims  Association  and 
American  Electric  Railway  Transporta- 
tion and  Trafflo  Association. 

The  Accountants’  Association  considers 
questions  relative  to  the  standardization 
of  accounts  and  reports  and  other  matters 
relating  to  accounting  for  electric  rail- 
ways. The  Engineering  Association  con- 
siders engineering  questions  covering  con- 
struction and  maintenance  of  eleotric  rail- 
way equipment  and  apparatus,  standardi- 
zation, block  signal^  and  multipihe-unit 
operation.  The  Claims  Association  con- 
siders the  work  for  the  prevention  of  ac- 
cidents, the  reduction  of  damage  accounts, 
the  maintenance  of  an  index  bureau  serv- 
ice and  other  matters  relating  to  the 
claim  departments  of  electric  railways.  The 
Transportation  and  Traffic  Association 
considers  general  operating  methods  in 
detail,  rules,  freight  and  express,  time 
tables,  the  hiring  and  training  of  em- 
ployees, block  signals,  multiple-unit  oper- 
ation and  other  matters  relative  to  trans- 
portation and  traffic  operation. 

Officers  of  the  American  Electric  Rail- 
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way  Association  for  1920-21  are:  Presi- 
dent, Philip  * H.  Gadsden,  president. 
Charleston  Consolidated  Railway  A Light- 
ing Co.,  Philadelphia,  Pa.  Vice-presidents, 
Robert  I.  Todd,  Indianapolis,  Ind.;  Philip 
J.  Kealy,  Kansas  City,  Mo.;  Britton  I. 
Budd,  Chicago,  111.;  C.  D.  Emmons,  Balti- 
more, Md.  Secretary- treasurer,  E.  B.  Bur- 
ritt,  8 West  40th  St.,  New  York,  N.  Y. 

Officers  of  the  Accountants'  Associa- 
tion: President,  John  J.  Landers,  York, 
Pa.  Vioe-presidents.  F.  E.  Webster,  Hav- 
erhill, Mass.;  W.  G.  Nicholson,  Omaha, 
Neb.;  W.  A.  Doty,  Denver,  Colo.  Secre- 
tary-treasurer, F.  J.  Davis,  Newark,  N.  J. 

Officers  of  the  Engineering-  Association: 
President,  W.  G.  Gove,  Brooklyn,  N.  Y. 
Vice-presidents,  C.  L.  Cadle,  New  York, 
N.  Y.;  C.  S.  Kimball,  Washington,  D.  C.; 
L.  C.  Datz,  Birmingham,  Ala.  Secretary- 
treasurer,  E.  B.  Burritt,  New  York,  N.  Y. 

Officers  of  the  Claims  Association:  Pres- 
ident, J.  J.  Reynolds,  Boston,  Mass.  Vice- 
presidents,  C.  G.  Rice,  Pittsburgh,  Pa.; 
Wallace  Muir,  Lexington.  Ky.;  W.  H. 
Hyland,  Gloversville,  N.  Y.  Secretary- 
treasurer,  J.  S.  Kubu,  Utica.  N.  Y. 

Officers  of  the  Transportation  and  Traf- 
fic Association:  President,  R.  P.  Stevens, 
New  York,  N.  Y.  Vioe-presidents,  L.  H. 
Palmer,  Baltimore,  Md.;  G.  T.  Seely, 
Youngstown,  Ohio;  J.  K.  Punderford,  New 
Haven,  Conn.  Secretary -treasurer,  E.  B. 
Burritt,  New  York.  N.  Y. 

The  Association  holds  an  annual  con- 
vention in  the  fall,  and  an  annual  confer- 
ence and  dinner  in  the  winter.  “Aera,"  a 
monthly  magazine  devoted  to  the  interests 
of  the  electric  railway  industry  and  the 
association,  Is  published  by  the  Associa- 
tion. 

AMERICAN  ELECTRICAL  HEATER 
CQ. — Woodward,  Burroughs  A Cass  Aves., 
Detroit,  Mich.  Manufacturer  of  electric 
cooking  and  heating  devices.  Business  es- 
tablished 1894.  President,  Robert  H.  Kuhn; 
vice-president,  Frank  Kuhn;  seoretary  and 
treasurer,  Guido  Kuhn;  general  manager, 
Robort  Kuhn;  sales  manager,  W.  A.  Baker. 

AMERICAN  ELECTRICAL  WORKS.— 
Phillipsdale,  R.  I.  Manufacturers  of  wires 
and  cables.  Business  established  1870. 
President,  Frank  N.  Phillips;  vice-presi- 
dent, Eugene  R.  Phillips:  secretary,  W.  C. 
Ingerson;  treasurer,  G.  E.  Haywood;  man- 
ager, C.  H.  Wagenseil;  general  sales  man- 
ager, E.  H.  Hammond.  Main  office  and 
factory,  Phillipsdale,  R,  I.  Branch  offices, 
233  Broadway,  New  Y6rk,  N.  Y.;  112  W. 
Adams  St.,  Chicago,  111.;  176  Federal  St., 
Boston,  Mass.;  Traction  Bldg.,  Cincinnati, 
Ohio.  Sales  representatives,  Garnet  Young 
A Co.,  San  Francisco,  Cal. 

AMERICAN  ELECTROCHEMICAL  SO- 
C I ETY.— Founded  in  Philadelphia,  In  1902, 
with  355  charter  members,  it  now  num- 
bers over  2500  members.  It  was  preceded 
in  Germany  by  the  Deutsche  Elektro- 
chemische  Gesellschaft  (now  Deutsche 
Bunsen  Gesellschaft)  and  in  England  by 
the  Faraday  Society,  but  has  surpassed 
both  these  taken  together,  in  member- 
ship. 

The  object  of  the  Society  is  to  encourage 
the  study  and  practice  of  electrochemistry. 
The  membership  is  largely  composed  of 
chemists,  metallurgists  and  electrical  engi- 
neers, with  a sprinkling  of  business  men 
and  lawyers  connected  with  electro- 
chemical industries.  Anyone  of  good  char- 
acter is  eligible  to  membership;  annual 
dues  are  |5.  entitling  a member  to  pam- 
phlet copies  of  all  publications.  Two  meet- 
ings are  held  per  year,  at  various  places 
in  America;  the  transactions  of  each 
meeting  are  issued,  with  complete  discus- 
sions of  papers,  in  a cloth  bound  volume; 
36  volumes  have  been  issued.  The  present 
officers,  1921-1922,  are:  President,  Acheson 
Smith;  secretary.  Prof.  Jos.  W.  Richards, 
Lehigh  University,  Bethlehem,  Pa.;  treas- 
urer, P.  G.  Salom,  Philadelphia;  together 
with  six  vice-presidents  and  twelve  man- 
agers. 

The  Committee  on  Public  Relations,  com- 
posed of  the  president  and  the  past-presi- 
dents of  the  Society,  is  active  ip  expressing 
the  opinion  of  the  Society  on  public  ques- 
tions, such  as  water-power  concessions, 
special  power  rates  for  electrochemical 
purposes,  conservation  of  fuels,  licensing  of 
technologists,  relations  of  capital  and  la- 
bor. Various  other  committees  of  the  So- 
ciety busy  themselves  with  the  develop- 
ment of  papers  on  various  phases  of  elec- 
trochemistry. A division  on  Electrotherapies 
has  recently  been  formed  to  include  all 
members  Interested  in  electric  furnaces, 
electric  steel,  electric  brass  refractories, 
heat  treating  apparatus,  etc. 

AMERICAN  ELEVATOR  A MACHINE 
CO.— 500  E.  Main  St.,  Louisville,  Ky.  Man- 
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ufacturer  of  electric  elevators.  Business 
established  1898.  President,  £3.  Poschinger: 
vice-president,  Charles  P.  Antz;  secretary 
and  sales  manager,  V.  K.  Ecker;  treasurer 
and  general  manager,  P.  H.  Poschinger. 

AMERICAN  ENAMEL  CO.— Providence, 
R.  I.  Manufacturer  of  cord  adjusters, 
socket  attachments  and  wood  handles  for 
electrical  purposes.  Business  established 
1866.  President  and  treasurer,  James  H. 
Dowd;  sales  manager,  P.  H.  Humes.  Main 
office  and  factory.  Neville  St.,  Providence, 
R.  I.  Branch  office,  96  Madison  Ave.,  New 
York,  N.  Y. 

AMERICAN  ENAMELED  MAGNET 
WIRE  CO. — Muskegon.  Mich.  Manufac- 
turer of  enameled  magnet  wire.  President, 
E.  C.  Cron  wall;  secretary  and  treasurer, 
Charles  H.  Latimer. 

AMERICAN  ENGINE  A FOUNDRY  CO. 
— Charles  City,  Iowa.  Manufacturer  of 
farm  lighting  and  power  plants  and  gas 
engines.  President,  W.  L.  Joyce;  vice- 
president,  F.  S.  Pool;  secretary  and  treas- 
urer. C.  C.  Butler. 


AMERICAN  ENGINEERING  CO.— Phila- 
delphia, Pa.  Manufacturer  of  electric 
hoists  and  automatic  stokers.  President, 
W.  P.  Sauter;  vice-presidents,  M.  Alpern, 
W.  V.  Sauter;  secretary  and  treasurer,  C. 
L.  Cushmore;  general  manager,  M.  Al- 
pern; sales  managers,  (Stoker  Division), 
H.  N.  Schofield;  (Marine  Division),  P.  E. 
Kriebel.  Main  office  and  factory,  Aramingo 
Ave.  & Cumberland  St.,  Philadelphia,  Pa. 
Branch  offices,  Boston,  Mass.;  Baltimore, 
Md.;  Pittsburgh,  Pa.;  Cleveland,  Ohio; 
Cincinnati,  Ohio;  Detroit,  Mich.*  New  Or- 
leans, La.;  Denver,  Colo.;  Salt  Lake  City, 
Utah;  100  Broadway,  New  York,  N.  Y.; 
140  S.  Dearborn  St.,  Chicago,  111.  Sales 
representative,  Taylor  Stoker  Co.,  Ltd.,  To- 
ronto, OnL,  Can. 

AMERICAN  EQUIPMENT  CO.— Norris- 
town, Pa.  Manufacturer  of  bolts,  nuts  and 
rods.  Business  established  1906.  Presi- 
dent, S.  P.  Mitchell;  secretary,  J.  A.  Long- 
acre;  treasurer,  A.  J.  Major;  sales  mana- 
ger, H.  W.  Magee. 

AMERICAN  EVER  READY  WORKS  OF 
NATIONAL  CARBON  CO.,  INC.— Long  Is- 
land City,  N.  Y.  Manufacturer  of  storage 
batteries,  flashlights  and  electrical  meas- 
uring instruments.  Business  established 
1898.  Assistant  general  manager,  E.  K. 
Moore.  Main  office  and  factory,  Thompson 
Ave.  & Orton  St.,  Long  Island  City,  N.  Y. 
Branch  offices,  3711  S.  Ashland  Ave.,  Chi- 
cago, 111.;  383  Whitehall  St.,  Atlanta,  Ga. 

AMERICAN  EXPANSION  BOLT  CO.— 
4077  Park  Ave.,  New  York,  N.  Y.  Manufac- 
turer of  expansion  bolts. 

AMERICAN  FARM  EQUIPMENT  CO.— 
Williamsport,  Pal  Manufacturer  of  farm 
lighting  and  power  plants.  President,  Wil- 
liam J.  Housel;  secretary,  Clarence  Peas- 
lee;  treasurer,  Charles  A.  Bair. 

AMERICAN  FIBER  CONDUIT  CORP.— 
New  York,  N.  Y.  Manufacturer  of  fiber  con- 
duit for  underground  construction.  Business 
established  1898.  President,  John  S.  Crav- 
ens; vice-president,  Gilbert  Crossman;  sec- 
retary, W.  L.  Percey;  treasurer,  E.  M.  Rus- 
sell; general  sales  manager,  J.  M.  Nelson. 
Jr.  Main  office,  103  Park  Ave.,  New  York, 
N.  Y.  Factory,  Fulton.  N.  Y.  Branch  of- 
fice, 330  Monadnock  Block,  Chicago,  111. 
Western  Electric  Co.,  Inc.,  exclusive  dis- 
tributor In  U.  S. 


AMERICAN  FIRE  PREVENTION  BU- 
^.^AU,  INC. — 1 Madison  Ave.,  New  York, 
N.  Y.  Manufacturer  of  fire  alarm  system* 
and  accessories.  Organized  1911.  Presi- 
dent, treasurer,  general  manager,  John  H, 
Derby;  secretary,  Jos.  O.  Hammitt. 

AMERICAN  FIXTURE  CO.— Milwaukee, 
Wis.  Manufacturer  of  adjustable  lighting 
fixtures.  A.  C.  Runkel  and  Ed.  Kiesslich, 
partners. 

IS*N  floor  SURFACING  MA- 
£tVNE^CO*— 518  S*  st*  Clair  St.,  Toledo. 
Ohio.  Manufacturer  of  motor-driven  floor 
surfacing  machines.  Business  established 
1903.  President,  William  B.  FYey;  secretary 
and  treasurer,  H.  H.  Wolfe.  Sales  repre- 
sentative, J.  H.  Prugh,  4069  Ingalls  St.. 
San  Diego,  Cal. 

^AMERICAN  FORGE  A MFG.  CO.— 2433- 
41  W.  48th  St.,  Chicago,  111.  Manufacturers 
of  copper  forgings.  President,  H.  A.  Jack- 
werth;  secretary  and  treasurer,  W.  S.  Cohn. 

AMERICAN  FOUNDRY  CO.,  INC.,  THE. 
—Newark,  N.  J.  Manufacturer  of  brass, 
bronze  and  aluminum  castings.  Secretary 
and  general  manager,  R.  B.  Roberts,  Jr. 
Main  office  and  factory,  Springfield  Ave.  & 
S.  11th  St.,  Newark,  N.  J.  Branch  office, 
2 Hudson  St.,  New  York,  N.  Y. 


AMERICAN  FROG  A SWITCH  CO., 
THE. — Hamilton,  Ohio.  Manufacturer  of 
railway  track  equipment.  Business  estab- 
lished 1901.  President,  B.  P,  Phipps;  sec- 
retary. Don  Hoover;  treasurer,  E.  S.  Grif- 
fis. Main  office  and  factory#  Hamilton,  Ohio. 
Branch  offices.  Diamond  Bank  Bldg.,  Pitts- 
burgh, Pa.;  Starks  Bldg.,  Louisville,  Ky.; 
Birmingham,  Ala.;  Mutual  Bldg.,  Rich- 
mond, Va.  Sales  representatives,  Handlan 
Buck  Mfg.  Co.,  St.  Louis,  Mo.;  Miller  Sup- 
ply Co.,  Huntington,  W.  Va. 

AMERICAN  GALCO,  INC.— Grand  Cen- 
tral Palace,  New  York,  N.  Y.  Manufac- 
turer of  regulators  and  oil  cups.  Busi- 
ness established  1919.  President,  G.  A. 
Lindstedt;  vice-president  and  general  man- 
ager, Harry  Carlson;  secretary  and  treas- 
urer, V.  G.  Lowe. 

AMERICAN  GAS  MACHINE  CO.,  INC 

Albert  Lea,  Minn.  Manufacturer  of  elec- 
tric washing  machines.  Business  estab- 
lished 1896.  President  and  general  man- 
ager, H.  C.  Hanson ; secretary,  treasurer 
and  sales  manager.  H.  W.  Jensen.  Branch 
office,  78  Reade  St,  New  York.  N.  Y. 

AMERICAN  GIANT. — Trade  name  for 
electroplating  generator  manufactured  by 
the  Connecticut  Dynamo  & Motor  Co.,  Ly- 
ons Ave.  & Colt  St.,  Irvington,  N.  J. 

AMERICAN  GLASS  SPECIALTY  CO.— 
Monaca,  Pa.  Manufacturer  of  illuminat- 
ing glassware. 

AMERICAN  HIGH  SPEED  CHAIN  CO.— 
Indianapolis,  Ind.  Manufacturer  of  power 
transmission  chains.  H.  G.  Bates,  sales 
manager.  Main  office,  401  S.  Illinois  St.. 
Indianapolis.  Ind.  Branch  offices,  332  S. 
Michigan  Ave.,  Chicago,  111.;  30  Church  St., 
New  York.  N.  Y.;  The  Bourse.  Philadel- 
phia, Pa. ; 6086  Jenkins  Arcade,  Pittsburgh, 
Pa.  ^ Associated  Service  Bldg.,  Buffalo, 


AMfcRlCAN  HOIST  A DERRICK  CO.— 
St.  Paul,  Minn.  Manufacturer  of  electric 
hoists  and  derricks.  Partnership.  Oliver 
Crosby,  W.  O.  Washburn,  F.  J.  Johnson. 
Main  office,  St.  Paul.  Minn.  Branch  office, 
343  S.  Dearborn  St..  Chicago,  111. 

AM5i?,C£N  HUHN  METALLIC  PACK- 
■ NG  CO.— Wool  worth  Bldg..  New  York,  N 
Y.  Manufacturer  of  metallic  packing  for 
steam  and  air. 

AMERICAN  IDEAL.— Trade  name  for 
steam  traps  manufactured  bv  the  Ameri- 
can Steam  Gauge  & Valve  Mfg.  Co..  208 
Camden  St.,  Boston,  Mass. 

AMERICAN  INJECTOR  CO.— 176  14th 
Ave.,  Detroit.  Mich.  Manufacturer  of  in- 
jectors. grease  and  oil  cups  and  other 
steam  specialties.  Business  established  1883. 
President  and  general  manager.  John  Trix; 
vice-president  and  sales  manager.  J.  J.  B. 
Trix;  secretary  and  treasurer,  Herbert  B. 
Trix. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS. — The  national  or- 
ganization representing  the  electrical  engi- 
neering profession.  Tt  was  founded  in  1884 
and  Incorporated  In  1896.  The  objects  of  the 
Institute  are  the  advancement  of  the 
theorv  and  practice  of  electrical  engineer- 
ing and  of  the  allied  arts  and  sciences, 
the  maintenance  of  a high  professional 
standing  among  its  members,  and  the  de- 
velooment  of  the  Individual  engineer.  The 
Institute  has  contributed  largely  toward  the 
remarkable  progress  that  has  taken  place 
in  the  electrical  field  during  the  last  three 
decades,  and  has  been  an  important  factor 
In  advancing  the  interests  of  Its  members 
ann  of  the  entire  engineering  profession. 

The  membership  of  the  Institute  con- 
sists of  fellows,  members,  and  associates. 
Election  or  transfer  to  a particular  grade 
depends  largelv  on  the  amount  of  experi- 
ence the  applicant  has  had.  All  branches 
of  electrical  engineering  are  represented 
in  .the  membership,  which  Includes  con- 
sulting engineers,  professors  of  electrical 
engineering,  chief  engineers,  managers  and 
other  officers  associated  with  electric  light- 
ing. railwav.  telephone,  telegraph,  power 
and  manufacturing  companies,  and  other 
persons  interested  In  the  advancement  of 
the  electrical  profession.  Total  member- 
shin  on  Jan.  1.  1921.  was  12.201. 

Meeting*  of  the  Institute  are  usually 
held  monthly,  excepting  during  the  sum- 
mer. in  cities  where  Institute  Sections  are 
located.  An  annual  convention  or  general 
meeting  is  held  outside  New  York  City 
in  June  of  • each  year,  usually  occupving 
about  four  days.  A midwinter  convention 
is  held  in  New  York  City  in  February 
of  each  year.  A Pacific  Coast  convention 
is  held  on  the  Pacific  Coast,  generally  in 
September  of  each  year.  The  annual  busi- 
ness meeting  of  the  Institute,  at  which 
officers  are  elected  for  the  ensuing  year,  is 
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held  ini  New  York  on  the  third  Friday  in 
each  May.  Local  meetings  are  also  held 
monthly  by  the  Sections  and  Student 
Branches. 

The  Institute  is  governed  by  a board  of 
directors,  elected  by  the  membership,  con- 
sisting of  the  two  Junior  past-presidents, 
a president,  six  vice-presidents  (ten  com- 
mencing Aug.  1,  1921),  twelve  managers, 
and  a treasurer.  The  terms  of  the  officers 
are  as  follows:  President,  vice-presidents 
and  treasurer,  one  year,  (vice-presidents 
two  years  commencing  Aug.  1,  19211;  man- 
agers, four  years.  The  present  officers  of 
the  Institute  are:  President,  A.  W.  Berres- 
ford,  Milwaukee,  Wis.  Junior  past-presi- 
dents, C.  A.  Adams,  Cambridge,  Mass., 
and  Calvert  Townley,  New  York.  Vice- 
presidents,  C.  S.  Ruffner,  New  York;  C. 
Robbins,  Pittsburgh.  Pa.;  L.  T.  Robinson, 
Schenectady,  N.  Y.;  C.  E.  Magnusson, 
Seattle,  Wash. ; E.  H.  Martindale,  Cleve- 
land, Ohio;  C.  S.  McDowell,  U.  S.  Navy. 
Managers.  W.  A.  Hall,  Atlantic,  Mass.; 
W.  A.  Del  Mar,  New  York;  W.  Sykes, 
Chicago,  111.;  L.  E.  Imlay,  New  York;  P.  P. 
Powle,  Chicago.  111.;  L.  P.  Morehouse,  New 
York;  W.  I.  Slichter,  New  York;  G.  Ffcc- 
cioli,  Pittsfield,  Mass.;  P.  D.  Newbury, 
Pittsburgh,  Pa.;  H.  B.  Smith,  Worcester, 
Mass.;  J.  F.  Lincoln,  Cleveland,  Ohio;  E.  B. 
Craft,  New  York.  Treasurer,  G.  A.  Hamil- 
ton, Elizabeth,  N.  J.  Secretary,  P.  L. 
Hutchinson,  New  York.  The  past  presidents 
of  the  Institute  are  as  follows:  ‘Norvin 
Green,  1884-6-6;  ‘Franklin  L.  Pope,  1886-7; 
T.  Commerford  Martin,  1887-8;  Edward 
Weston,  1888-9;  Elihu  Thomson,  1889-90; 
•William  A.  Anthony,  1890-91;  Alexander 
Graham  Bell,  1891-2;  Frank  Julian  Sprague, 
1892-3;  ‘Edwin  J.  Houston,  1893-4-6;  *Louis 
Duncan,  1896-6-7;  Francis  Bacon  Crocker, 
1897-8;  A.  E.  Kennelly,  1898-1900;  Carl  Her- 
ing,  1900-1;  Charles  P.  Steinmetz,  1901-02; 
Charles  F.  Scott,  1902-3;  Bion  J.  Arnold, 
1903-4;  John  W.  Lleb,  1904-5;  Schuyler 
Skaats  Wheeler,  1905-6;  ‘Samuel  Sheldon. 
1906-7;  Henry  G.  Stott,  1907-8;  Louis  A. 
Ferguson.  1908-09;  Lewis  B.  Stillwell,  1909- 
10;  Dugald  C.  Jackson.  1910-11;  Gano  Dunn, 
1911-12;  Ralph  B.  Mershon,  1912-13;  C.  O. 
Mailloux.  1913-14;  Paul  M.  Lincoln,  1914-16; 
John  J.  Carty,  1915-16;  H.  W.  Buck,  1916- 
17:  E.  W.  Rice,  Jr.,  1917-18;  Comfort  A. 
Adams,  1918-19;  Calvert  Townley,  1919- 

• Deceased. 
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stitute is  accomplished  through  commit- 
tees. Standing  committees  authorized  un- 
der the  constitution  and  by-laws  are: 
Executive,  Finance.  Meetings  and  Papers. 
Publication.  Co-ordination  of  Institute  Ac- 
tivities, Safety  Codes,  Board  of  Examiners, 
Sections.  Student  Branches.  Membership, 
Public  Policy,  Law.  Headquarters,  Stand- 
ards, Edison  Medal,  Code  of  Principles 
of  Professional  Conduct  and  TT.  S.  Na- 
tional Committee  of  the  International  Elec- 
trotechnical Commission.  Special  Com- 
mittee: Super  Power  System. 

Technical  committees  authorized  under 
the  by-laws  are:  Power  Stations.  Trans- 
mission and  Distribution,  Traction  and 
Transportation.  Industrial  and  Domestic 
Power.  Lighting  and  Illumination.  Eco- 
nomics of  Electric  Service,  Protective  De- 
vices, Electrochemistry  and  Electrometal- 
lurgy, Electrophysics,  Telegraphy  and  Tele- 
phony, Marine.  Mines.  Electrlcat  Machin- 
ery, Instruments  and  Measurements,  Iron 
and  Steel  Industry  and  Educational. 

For  the  purpose  of  more  effectively 
carrying  out  the  aims  of  the  Institute,  and 
for  the  convenience  of  the  members,  the 
Institute  has  provided  for  the  organization 
of  Sections;  39  of  these  are  now  established 
in  centers  of  electrical  activity.  To  af- 
ford opportunity  for  the  student  to  gain 
a proper  perspective  of  engineering  work, 
by  enabling  him  to  become  acquainted  with 
the  personnel  and  the  problems  of  present 
engineering  work,  the  Institute  provides  for 
Branches  and  for  student  enrollment  at  a 
nominal  fee;  there  are  now  61  Student 
Branches  at  educational  centers. 

The  Journal  is  a high-grade  electrical 
engineering  periodical  issued  to  the  entire 
membership  without  extra  charge  at  the 
beginning  of  each  calendar  month  and  con- 
tains in  full  or  in  abstract  engineering  and 
theoretical  papers  and  discussions  as  pre- 
sented before  meetings  of  the  Institute  and 
its  Sections  and  Branches;  descriptions  of 
new  developments  characterized  by  notable 
advances,  and  items  relating  to  the  activi- 
ties of  the  Institute  and  other  organiza- 
tions. The  Transactions  are  published  in 
one  or  more  bound  volumes  each  year,  and 
consist  of  technical  papers  and  discussions, 
reports,  and  other  Institute  matter  deemed 
worthy  of  permanent  record.  The  Insti- 
tute also  publishes  a Year  Book,  StandardI- 
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zatlon  Rules  and  from  time  to  time  the  re- 
ports and  specifications  of  various  commit- 
tees. 

An  employment  service  Is  maintained  for 
the  purpose  of  assisting:  members  in  obtain- 
ing positions,  and  consists  principally  in 
acting  as  a medium  for  bringing  together 
the  employer  and  employee. 

The  Institute  has  its  headquarters  and 
executive  offices  on  the  tenth  floor  of  the 
Engineering  Societies  Building,  33  West 
39th  St.,  New  York.  The  Library,  with 
which  are  combined  the  libraries  of  the 
societies  of  the  civil,  mechanical  and  min- 
ing engineers,  is  located  in  the  building, 
consists  of  over  160,000  volumes  and  Is 
conducted  as  a free  public  reference  li- 
brary. A Service  Bureau  makes  It  avail- 
able to  out-of-town  members. 

One  of  the  most  notable  activities  of  the 
Institute,  extending  over  many  years,  was 
the  compilation  of  the  A.  I.  E.  B.  Stand- 
ardization Rules.  In  framing  these  rules, 
the  chief  purpose  has  been  to  define  the 
terms  and  conditions  which  characterize 
the  rating  and  behavior  of  electrical  ap- 
paratus. 

AMERICAN  INSULATED  WIJ1E  A 
CABLE  CO.— 954  W.  21st  St..  Chicago,  HI. 
Manufacturer  of  bare  and  insulated  wire. 
Business  established  1899.  President  and 
general  manager,  Nathan  T.  Brenner;  vice- 
president,  L.  G.  Brenner;  secretary  and 
sales  manager.  M.  B.  Mervis;  treasurer, 
Norman  Brenner.  Sales  representatives, 
Davis-Cortell  Co.,  332  First  Ave.,  Pitts- 
burgh, Pa.;  Foster  Callahan,  237  Brown 
Marx  Bldg.,  Birmingham,  Ala.;  Wood  & 
Lane.  915  Olive  St.,  St.  Louis,  Mo. 

AMERICAN  INSULATING  MACHIN- 
ERY CO.— Fairhill  & Huntingdon  Sts., 
Philadelphia,  Pa.  Manufacturer  of  wire 
drawing,  insulation  winding,  braiding  and 
taping,  cabling,  wire  stranding,  twisting 
machines  and  other  insulating  machinery. 
Business  established  1856.  President,  Rob- 
ert W.  Withington;  secretary  and  treasur- 
er, Henry  L.  Benner. 

AMERICAN  INSULATION  CO.— Roberts 
Ave.  & Stokley  St.,  Philadelphia,  Pa.  Man- 
ufacturer of  asbestos  tape,  tubing,  gloves 
and  other  asbestos  products.  President, 
John  W.  Latchum;  vice-president  and 
treasurer,  Benjamin  T.  Conwell. 

AMERICAN  INSULATOR  CORP.— New 
Freedom.  Pa.  Manufacturer  of  molded  in- 
sulation, insulators,  etc.  Emile  Hemming, 
president.  Main  office  and  factory.  New 
Freedom.  Pa.  Branch  offices,  30  Church 
St.,  New  York,  N.  Y.;  44  Cherry  SL,  De- 
troit, Mich.;  Norwalk,  Conn.  Sales  repre- 
sentative. Albert  J.  Cox  Co.,  564  W.  Mon- 
roe St.,  Chicago,  111. 

AMERICAN  IRONING  MACHINE  CO.— 
16$  N.  Michigan  Ave,,  Chicago,  111.  Manu- 
facturer of  electric  ironing  machines.  Pres- 
ident, H.  G.  Gross;  vice-president,  E.  C. 
Peter;  secretary  and  treasurer,  J.  W.  Taft. 

AMERICAN  JUNIOR.— Trade  name  for 
electric  razor  honing  and  safety  blade 
sharpening  machine  manufactured  by  the 
American  Sharpening  Machine  Co.,  Inc., 
184  W.  Washington  St.  Chicago,  111. 

AMERICAN  LACE  LEATHER  CO.,  INC. 
— Richmond.  Va.  Manufacturer  of  belt  lac- 
ing. 

AMERICAN  LADY. — Trade  name  for 
electric  grill  and  toaster  manufactured  by 
the  Union  Electric  Corp.,  103  Mott  St„  New 
York.  N.  Y. 

AMERICAN-LA  FRANCE  FIRE  EN- 
GINE  CO.— Elmira.  N.  Y.  Manufacturer 
of  safety  devices  for  electricians,  welders, 
etc.  Business  established  1846.  President 
and  general  manager,  J.  R.  Clark;  vice- 
president,  August  Heckscher:  treasurer.  A. 
E.  Rhodes;  sales  manager,  E.  C.  Keating. 
Main  office,  Elmira,  N.  Y.  Factories,  El- 
mira. N.  Y.,  and  Toronto,  Ont„  Can. 
Branch  offices.  Boston.  Mass.;  New  York,  N. 
Y.;  Pittsburgh.  Pa.;  Chicago,  111.;  Denver, 
Colo.;  Dallas,  Tex.;  Los  Angeles,  Cal.;  San 
Francisco,  Cal.;  Portland,  Ore.;  Atlanta, 
Ga.;  Washington,  D.  C. 

AMERICAN  LAMP. — Trade  name  for 
electric  signs  manufactured  by  American 
Sign  Co.,  Cooley  A Willard  Sts.,  Kalama- 
zoo, Mich. 

AMERICAN  LAVA  CORP.— 1429  William 
St.,  Chattanooga,  Tenn.  Manufacturer  of 
lava  for  mechanical  and  electrical  purposes. 
Business  established  1902.  President,  P.  J. 
Kruesi;  vice-president  and  general  manag- 
er, John  Kruesi;  secretary,  H.  R.  Smartt; 
treasurer,  W.  A.  Jeffords;  sales  manager, 
G.  E.  Richter,  Jr. 

AMERICAN  LEATHER  PRODUCTS  CO., 
THE. — Indianapolis,  Ind.  Manufacturer  of 
leather  nail  heads  and  other  leather  prod- 


ucts. Business  established  1911.  Presi- 
dent, M.  Ross  Masson;  secretary  and 
treasurer,  E.  L.  Salvage. 

AMERICAN  LENS.— Trade  name  for 
electric  signs  manufactured  by  American 
Sign  Co.,  Cooley  & Willard  Sts.,  Kalama- 
zoo, Mich. 

AMERICAN  LINE  MATERIALS  CO.— 
Chicago,  111.  Manufacturer  of  underground 
conduit,  crossarms  and  Insulator  pins. 
President,  W.  M.  Carpenter;  ^treasurer, 

Ernest  S.  Hough;  general  sales  manager, 
A.  F.  Crosby.  Main  office,  McCormick 
Bldg.,  Chicago,  HI.  Branch  offices,  New 
York,  N.  Y.;  Rutherford,  N.  J.;  Norfolk, 
Va.;  Hattiesburg,  Miss.;  Minnesota  Trans- 
fer, Minn.;  Centralia,  Wash.;  Tacoma, 
Wash. 

AMERICAN  LUMINOUS  PRODUCTS 

CO. — Huntington  Park,  Cal.  Manufactur- 
er of  luminous  and  radio-active  sub- 
stances. Established  1914.  Proprietor 
and  manager,  Arthur  H.  Jackson. 

AMERICAN  MAID.— Trade  name  for 

electric  washing  machines  manufactured 
by  the  American  Appliance  Products  Co., 
1231  W.  Madison  St.,  Chicago,  HI. 

AMERICAN  MANGANESE  BRONZE 

CO. — Holmesburg  Junction,  Philadelphia, 
Pa.  Manufacturer  of  brass  and  bronze 
products.  President,  James  B.  Curtis; 
vice-president  and  general  manager,  C.  R. 
Spare;  vice-president,  treasurer  and  sales 
manager,  T.  H.  Addie.  Main  office  and 
factory,  Holmesburg  Junction,  Philadel- 
phia, Pa.  Branch  offices,  316  House  Bldg., 
Pittsburgh,  Pa.;  1646  Woodward  Ave.,  De- 
troit. Mich.;  285  Beaver  Hall  Hill,  Mon- 
treal, Que.,  Can. 

AMERICAN  MFG.  CO.— Front  & Wal- 
nut Sts.,  Wilmington,  Del.  Manufacturer 
of  leather  belting. 

AMERICAN  MASON  SAFETY  TREAD 

CO. — Lowell,  Mass.  Manufacturer  of  car 
steps  and  safety  treads  for  car  steps, 
stairways,  etc.  Established  in  1895.  Pres- 
ident and  general  manager,  Heniy  C.  De- 
lano; secretary-treasurer,  J.  L.  Campbell. 
Main  office  and  factory,  125  Perry  SL, 
Lowell,  Mass.  Branch  offices,  480  Lexing- 
ton Ave.,  New  York,  N.  Y.;  900  Widener 
Bldg.,  Philadelphia,  Pa.;  813  Old  South 
Bldg.,  Boston,  Mass. 

AMERICAN  METAL  MOULDING  CO.— 
141-145  New  Jersey  Railroad  Ave.,  New- 
ark, N.  J.  Manufacturer  of  armored  cable 
and  flexible  metallic  conduit.  Business  es- 
tablished 1914.  President  and  treasurer, 
G.  A.  Johnson;  secretary,  A.  H.  Rosen  - 
kampff;  general  manager,  C.  J.  Johnson. 

AMERICAN  MICA  CO.— Newton  Lower 
Falls,  Mass.  Manufacturer  of  mica  and 
mica  products.  P.  M.  Morris,  general 
manager. 

AMERICAN  MINE  DOOR  CO.,  THE.— 
Canton,  Ohio.  Manufacturer  of  cable  splic- 
ing joints,  sectionalizing  insulators,  trol- 
ley frogs,  trolley  wire  splicing  and  wire 
sleeves,  bond  terminals  and  tools,  etc. 
President,  A.  Vignos;  secretary  and  treas- 
urer, Alfred  Vignos;  general  manager,  N. 
K.  Bowman. 

AMERICAN  MULTIGRAPH  SALES  CO., 

THE.— E.  40th  St.  & Kelly  Ave..  Cleve- 
land, Ohio.  Manufacturer  of  motor-driven 
printing  and  multigraph  machines.  Busi- 
ness established  1906.  President  and  gen- 
eral manager,  H«  C.  Osborn;  vice-presi- 
dents, R.  G.  A.  Phillips,  R.  G.  Pack,  W. 
C.  Dunlap;  secretary,  H.  S.  Mansfield; 
treasurer,  E.  F.  Koenig;  sales  manager, 
W.  C.  Dunlap. 

AMERICAN  NUT  A BOLT  FASTENER 
CO.,  THE.— Pittsburgh,  Pa.  Manufac- 
turer of  sheet  metal  stampings  and  wash- 
ers. Vice-president  and  sales  manager, 
G.  A.  Aiken;  secretary  and  treasurer,  Jos- 
eph R.  Royston.  Main  office  and  factory, 
Ontario  and  Doerr  Sts.,  Pittsburgh,  Pa. 
Branch  offices,  Toledo,  Ohio;  Detroit, 
Mich.;  Denver,  Colo.;  San  Francisco,  Cal. 

AMERICAN  OIL  CORP. — Jackson,  Mich. 
Manufacturer  of  lubricating  oils  and 
greases.  Business  established  1904.  Pres- 
ldent  and  general  manager,  A.  J.  Calla- 
ghan; vice-president,  A.  H.  Steele;  secre- 
tary, W.  E.  Callaghan;  treasurer,  D.  S. 
Fleming;  sales  manager,  L.  B.  Stableford. 
Main  office,  172  S.  Water  St.,  Jackson, 
Mich.  Branch  offices.  New  York,  N.  Y.t 
and  Detroit,  Mich. 

AMERICAN  OVEN  A MACHINE  CO.— 
Ill  W4  Washington  St.,  Chicago,  111.  Man- 
ufacturer of  motor-driven  cake  and  dough 
mixers.  President  and  general  manager, 
S.  J.  Notz. 

AMERICAN  PERFORATOR  CO.— 617  W. 
Jackson  Blvd.,  Chicago,  HI.  Manufacturer 
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of  motor-driven  perforating  machines.  Sec- 
retary, W.  H.  Lyman;  sales  manager,  R.  J. 
Hatton. 

AMERICAN  PIN  CO.,  TH E.— Waterbury. 
Conn.  Manufacturer  of  fixture  fittings 
and  parts.  President  and  treasurer,  T.  I. 
Driggs;  vice-president,  F.  E.  Bartlett; 
secretary,  W.  W.  Bowers;  sales  manager 
(Gas  and  Electric  Fixture  Parts  Dept.), 
L.  F.  Buechele.  Main  office  and  factory, 
Waterbury,  Conn.  Branch  offices,  507  6th 
Ave.,  New  York.  N.  Y.;  209  S.  State  St., 
Chicago,  111.;  615  Washington  St.,  Boston, 
Mass.;  North  American  Bldg.  Philadel- 
phia, Pa. 

AMERICAN  PIPE  BENDING  MACHINE 

CO. — 39  Pearl  SL,  Boston,  Mass.  Manufac- 
turer of  pipe  and  conduit  benders,  pres- 
ident, Bennett  Sllverblatt;  secretary,  Ed- 
mund P.  Blake;  treasurer,  A.  J.  Harris; 
general  manager,  E.  P.  Blake. 

AMERICAN  PLATINUM  WORK8. — 
Newark,  N.  J.  Refiners  of  platinum,  gold 
and  * silver.  Established,  1875.  President 
and  treasurer,  Charles  Engelhard;  vice- 
president,  Clarence  B.  Mitchell;  secretary, 
Lyman  E.  Warren;  general  manager,  The- 
odor Koch.  Main  office,  226-231  New  Jer- 
sey Railroad  Ave.,  Newark,  N.  J.  Branch 
office,  30  Church  St.,  New  York,  N.  Y. 

AMERICAN  PORCELAIN  CO.t  THE* — 
East  Liverpool,  Ohio.  Manufacturer  of 
porcelain  insulators  and  other  electrical 
porcelain.  President,  W.  J.  Curry;  secre- 
tary, M.  Batey ; treasurer,  W.  A.  Andrews. 

AMERICAN  PROJECTING  CO.,  THE.— 
6231-33  Broadway,  Chicago,  111.  Manufac- 
turer of  motion-picture  machines  and  ac- 
cessories. President,  S.  S.  Hutchinson; 
general  manager,  J.  H.  Hutchinson. 

AMERICAN  PULLEY  CO.,  THE.— Phila- 
delphia, Pa.  Manufacturer  of  car  wheels, 
reels,  pulleys,  etc.  Business  established 
1895.  President,  Charles  E.  Brinley;  vice- 
president,  secretary  and  sales  manager, 
William  R.  Simpson;  vice-president,  G.  C. 
Munoz;  treasurer,  John  W.  Muir.  Main 
office,  4200  Wlssahickon  Ave.,  Philadelphia, 
Pa.  Branch  offices,  165  Pearl  St.,  Boston, 
Mass.;  114  S.  Clinton  St..  Chicago,  111.;  586 
1st  Ave.,  S.,  Seattle,  Wash.;  14  Natoma  SL, 
San  Francisco,  Cal.;  33  Greene  St.,  New 
York,  N.  Y. 

AMERICAN  QUALITY.— Trade  name  for 
electric  flat-iron  manufactured  by  the 
American  Electrical  Heater  Co.,  Woodward, 
Burroughs  & Cass  Aves.,  Detroit,  Mich. 

AMERICAN  RADIATOR  CO 816-22  S. 

Michigan  Ave.,  Chicago,  ni.  Manufacture 
er  of  electric  vacuum  cleaners,  steam 
radiators  and  boilers.  Factory,  Rockford, 
111.  Manager  (Vacuum  Cleaner  Division), 
J.  E.  Holland.  Branch  offices,  Boston, 
Mass;  Springfield,  Mass.;  Portland,  Me.; 
Worcester,  Mass.;  Providence,  R.  I.;  New 
Haven.  Conn.;  Albany,  N.  Y.;  Newark,  N. 
J.;  Philadelphia.  Pa.;  Reading,  Pa.;  Harris- 
burg, Pa.;  Wilkesbarre,  Pa.;  Baltimore, 
Md.;  Washington,  D.  C.;  Norfolk,  Va.; 
Richmond,  Va.;  Syracuse,  N.  Y.;  Roches- 
ter, N.  Y.;  Buffalo,  N.  Y.;  Pittsburgh,  Pa.; 
Cleveland,  Ohio;  Detroit,  Mich.;  Grand 
Rapids.  Mich.;  Cincinnati,  Ohio;  Dayton, 
Ohio;  Columbus,  Ohio;  Louisville,  Ky.;  At- 
lanta, Ga.;  Birmingham,  Ala.;  New  Or- 
leans, La.;  Peoria,  HI.;  Indianapolis,  Ind.; 
St.  Ix>uis,  Mo.;  Des  Moines,  Iowa;  Milwau- 
kee, Wis.;  Minneapolis,  Minn.;  St.  Paul, 
Minn.;  Duluth,  Minn.;  Omaha,  Neb.;  Kan- 
sas  City,  Mo.;  Denver,  Colo.;  San  Francis- 
co, Cal.;  Los  Angeles,  Cal. ; Seattle,  Wash.; 
Portland,  Ore.;  Spokane,  Wash.;  Brantford, 
N.  Dak.;  Toronto,  Ont.,  Can.;  816-822  S. 
Michigan  Ave.,  Chicago,  111.;  104  W.  42nd 
SL,  New  York,  N.  Y. 

AMERICAN  RADIO  A RESEARCH 
CORP. — 21  Park  Row,  New  York,  N.  Y. 
Manufacturer  of  electrical  laboratory  in- 
struments, radio  apparatus  and  motors. 
Business  established  1914.  PresldenL  J. 
Axten;  vice-president,  treasurer  and  gen- 
eral manager,  Harold  J.  Power;  secre- 
tary, Havens  Grant;  sales  manager, 
Charles  W.  Leber.  Factory,  Medford  Hill- 
side, Mass. 

AMERICAN  REFLECTOR  A LIGHTING 

CO. — 100-104  S.  Jefferson  St.,  Chicago,  111. 
Manufacturer  of  lighting  reflectors.  Presi- 
dent, A.  J.  Lawson;  vice-president,  Charles 
Landis;  treasurer,  Joseph  Landis. 

AMERICAN  ROLLING  MILL  CO.,  THE. 
— Middletown,  Ohio.  Manufacturer  of 
pure  ingot  iron  and  products  thereof  and 
sheet  steel  for  electrical  purposes.  Busi- 
ness established  1900.  President  and  gen- 
eral manager,  George  M.  Verity;  vice- 
presidents,  J.  H.  Frantz,  Charles  R.  Hook; 
secretary  and  treasurer,  R.  C.  Phillips; 
sales  manager,  G.  F.  AhlbrandL  Main 
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office,  Middletown,  Ohio.  Factories,  Mid- 
dletown, Zanesville  and  Columbus,  Ohio. 
Branch  offices,  Pittsburgh,  Pa.;  Detroit 
J£?hj  ,s.t*  Louis.  Mo.;  Cleveland,  Ohio! 
Philadelphia,  Pa.;  Cincinnati,  Ohio;  Buffa- 
lo* Y.L  Atlanta,  Ga.;  San  Francisco, 
Clal.;  122  S.  Michigan  Ave.,  Chicago,  Hi.; 
50  Church  St.,  New  York,  N.  Y.;  Toronto 
Ont.,  Can. 

AMERICAN  ROUTER  A MFG.  CO.— P. 
O.  Box  621,  Pittsburgh,  Pa.  Manufacturer 
of  patent  hand  and  electric  power  stair 
routing  machines.  Established  1918. 
President,  Samuel  Hunter;  vice-president 
and  secretary,  Frederick  Forrester;  treas- 
urer, Otto  Stickel;  general  managed,  R.  R. 
Jenkins.  Factory,  Connellsville,  Pa.  Sales 
representative,  J.  Fred  Neubauer  Co., 
Cleveland,  Ohio. 

AMERICAN  RULE  MFG.  CO.,  INC.— 
127  Humboldt  St.,  Brooklyn,  N.  Y.  Man- 
ufacturer of  folding  rules. 

AMERICAN  SAW  A MFG.  CO.— Spring- 
Held,  Mass.  Manufacturer  of  hacksaws. 

AMERICAN  SCREW  CO.— Providence, 
R.  I.  Manufacturer  of  machine  and  wood 
screws.  President,  Samuel  M.  Nicholson; 
treasurer,  George  W.  Thurston;  secretary. 
Albert  M.  Dunham. 

AMERICAN  SCRUBBING  EQUIPMENT 
CO.,  INC. — Chicago,  111.  Manufacturer  of 
motor-driven  scrubbing  machines.  Presi- 
dent and  general  manager,  W.  S.  Finnell; 
vice-presidents,  B.  M.  Schlicting  and  J.  C. 
Helm;  secretary,  F.  T.  Muncie;  treasurer, 
J.  C.  Helm;  sales  manager,  J.  W.  Farris, 
Jr.  Main  office,  180  N.  Wabash  Ave.,  Chi- 
cago, 111.  Factory,  Hannibal,  Mo.  Branch 
offices  and  warehouses,  Boston,  Mass.; 
Baltimore,  Md.;  Buffalo,  N.  Y.;  Cleveland, 
Ohio;  Denver,  Colo.;  Detroit,  Mich.;  Indi- 
anapolis, Ind.;  Kansas  City,  Mo.;  Louis- 
ville, Ky.;  Milwaukee,  Wis.;  Minneapolis, 
Minn.;  New  Orleans,  La.;  Newark,  N.  J. ; 
New  York,  N.  Y.;  Philadelphia,  Pa.;  Pitts- 
burgh, Pa.;  San  Francisco,  Cal.;  St.  Louis, 
Mo.;  Los  Angeles,  Cal. 

AMERICAN  SHARPENING  MACHINE 

CO.,  INC*- — 184  W.  Washington  St.,  Chi- 
cago, 111.  Manufacturer  of  electric  razor 
sharpening  and  key  cutting  machines. 
Business  established  1909.  President, 
treasurer  and  general  manager,  R.  S. 
Green;  secretary,  George  B.  Vance. 

AMERICAN  SHEARER  MFG.  CO.— 
Nashua,  N.  H.  Manufacturer  of  electric 
horse  clipping  and  grooming  machines. 
Business  established  1865.  President,  Jos- 
eph K.  Priest;  treasurer,  Chester  A.  Priest. 
Sales  representative,  Wiebusch  & Hilger, 
Ltd.,  106-110  Lafayette  St.,  New  York,  N. 
Y.  , 

AMERICAN  SHEET  A TIN  PLATE  CO 

— Pittsburgh,  Pa.  Manufacturer  of  sheet 
steel  for  electrical  purposes.  President, 
Eugene  W.  Pargny;  vice-president,  S.  A. 
Davis;  secretary  and  treasurer,  H.  B. 
Wheeler;  sales  manager.  Jay  I.  Andrews. 
Main  office,  Frick  Bldg.,  Pittsburgh,  Pa. 
Sheet  mill  plants,  Bridgeport,  Ohio;  Dover, 
Ohio;  Gary,  Ind.:  Cambridge,  Ohio;  Hyde 
Park,  Pa.;  Leechbhrg,  Pa.;  Farrell,  Pa.; 
New  Philadelphia,  Ohio;  Scottdale,  Pa.; 
Vandergrift.  Pa.;  Wellsviile,  Ohio;  Mc- 
Keesport, Pa.  Branch  offices,  Continental 
and  Commercial  Bank  Bldg.,  Chicago,  III.; 
Union  Trust  Bldg.,  Cincinnati,  Ohio;  1st 
National  Bank  Bidg.,  Denver,  Colo.;  Dime 
Bank  Bldg.,  Detroit,  Mich;  Maison  Blanche, 
New  Orleans,  La.;  Hudson  Terminal  Bldg., 
New  York,  N.  Y.;  Widener  Bldg.,  Phila-, 
delphia,  Pa.;  3rd  National  Bank  Bldg.,  St. 
Louis,  Mo. 

AMERICAN  SIGN  CO.— Cooley  & Wil- 
lard Sts.,  Kalamazoo,  Mich.  Manufactur- 
er of  electric  signs.  Established  1908, 
President  and  general  manager,  C.  M. 
Davis;  vice-president,  G.  P.  Wigginton; 
secretary,  Charles  G.  Bard;  treasurer, 
William  B.  Milham. 

AMERICAN  SMELTERS  SECURITIES 
CO. — San  Francisco,  Cal.  Manufacturer 
of  lead  Bheet,  tubing,  cable  splicing  sleeves, 
solder  and  electrolytic  zinc.  General  man- 
ager, E.  B.  Braden.  Main  office,  201  1st 
St.,  San  Francisco,  Cal.  Works,  San  Fran- 
cisco and  Selby,  Cal..  Branch  office,  84 
Columbia  St.,  Seattle.  Wash. 

AMERICAN  SOLDER  A FLUX  CO.— 
2910  N.  16th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  solder  and  soldering  com- 
pounds. General  manager,  F.  D.  McBride. 
Sales  representative.  E.  G.  Gooderham, 
Toronto,  Ont.,  Can. 

AMERICAN  SPEED  INDICATOR  CO., 
THE. — New  London,  Conn.  Manufacturer 
of  marine  Indicators  and  speedometers. 
President  and  treasurer,  Richard  H.  Pugh.  | 


AMERICAN  SPIRAL  PIPE  WORKS.— 

W.  14th  & S.  48th  Ave.,  Chicago.  111.  Man- 
ufacturers of  power  plant  piping. 

STAMPING  CO.— Battle 
Creek,  Mich.  Manufacturer  of  oil  and 
grease  cups. 

a AMER|CAN  steam  gauge  a valve 
MFG.  CO. — Boston,  Mass.  Manufacturer 
of  feed  water  regulators,  water  filters, 
steam  and  vacuum  traps  and  other  power 
plant  specialties.  Main  office,  208  Camden 
St.,  Boston,  Mass.  Branch  offices.  New 

ni°rk a 2?  S.  Jefferson  St.,  Chicago, 
111.;  Atlanta,  Ga.;  Pittsburgh,  Pa. 

AMERICAN  STEEL  A WIRE  CO.— Chi- 
cago, 111.  Manufacturer  of  electrical  wires 
and  cables,  wire  rope,  springs,  rail  bonds 
and  bonding  tools.  President,  William  P, 
Palmer;  vice-presidents,  F.  Baackes,  J.  S. 
Keefe,  C.  L.  Miller;  secretary,  A.  F.  Allen; 
treasurer,  J.  R.  Thomas;  sales  manager, 
F.  Baackes.  Main  office,  208  S.  La  Salle 
St.,  Chicago,  111.  Sales  offices,  30  Church 
St..  New  York,  N.  Y.;  Western  Reserve 
Bldg.,  Cleveland  Ohio;  94  Grove  St., 
Worcester,  Mass.;  120  Franklin  St.,  Bos- 
ton, Mass.;  Widener  Bldg.,  Philadelphia, 
Pa.;  Frick  Bldg.,  Pittsburgh,  Pa,;  337 
Washington  St.,  Buffalo,  N.  Y.;  Foot  of 
1st  St.,  Detroit,  Mich.;  Union  Trust  Bldg. 
Cincinnati,  Ohio;  32  S.  Charles  St.,  Balti- 
more, Md.;  Miners  Bank  Bldg.,  Wilkes 
Barre,  Pa.;  3rd  National  Bank  Bldg.,  St. 
Louis,  Mo.;  Pioneer  Bldg.,  St.  Paul,  Minn.; 
1st  National  Bank  Bldg.,  Denver,  Colo.; 
Brown -Marx  Bldg.,  Birmingham,  Ala.; 
Walker  Bank  Bldg.,  Salt  Lake  City,  Utah. 
Warehouses,  Baltimore,  Md.;  Buffalo,  N. 
Y.;  Birmingham,  Ala.;  Chicago,  111.;  Cleve- 
land, Ohio;  Denver,  Colo.;  Detroit,  Mich.; 
Kansas  City,  Mo.;  Los  Angeles,  Cal.;  New 
Haven,  Conn.;  N^w  Orleans,  La.;  New 
York,  N.  Y.;  Philadelphia,  Pa.;  Pittsburgh, 
Pa.,  Portland,  Ore.;  Salt  Lake  City,  Utah; 
San  Francisco,  Cal.;  Savannah,  Ga.;  Seat- 
tle, Wash.;  St.  Louis,  Mo.;  Trenton,  N. 
J.;  Worcester,  Mass.  Sales  representative, 
U.  S.  Steel  Products  Co.,  San  Francisco, 
Cal.;  Los  Angeles,  Cal.;  Portland,  Ore.; 
Seattle,  Wash. 

AMERICAN  STERILIZER  CO.  — Erie, 
Pa.  Manufacturer  of  sterilizers  and  disin- 
fectors. Business  established  1894.  Presi- 
dent, J.  E.  Hall;  vice-president,  George  R. 
Metcalf;  treasurer- manager,  George  F. 
Hall;  secretary,  C.  B.  Hayes. 

AMERICAN  STOVE  CO.— St.  Louis,  Mo. 
Manufacturer  of  blow  torches  for  gasoline 
or  oil. 

AMERICAN  SURGICAL  SPECIALTY 

CO. — 6 E.  Lake  St.,  Chicago,  111.  Manu- 
facturer of  electro-diagnostic  and  surgical 
instruments.  W.  J.  Cameron,  sole  pro- 
prietor. 

AMERICAN  SWISS  MAGNETO  CO., 
THE. — Toledo,  Ohio.  Manufacturer  of 
magneto  generators  and  parts.  Business 
established  1910.  President  and  general 
manager,  J.  A.  Bohannon;  vice-president, 
J.  B.  Nordholt;  secretary  and  treasurer, 
W.  W.  Knight.  Main  office,  1682  Fern  wood 
Ave.,  Toledo,  Ohio.  Branch  office,  Los  An- 
geles, Cal. 

AMERICAN  TAP  A DIE  CO.— Greenfield, 
Mass.  Manufacturer  of  screw  cutting 
tools.  President  and  treasurer,  Albert  B. 
Allen;  vice-president,  Winthrop  T.  Noyes; 
secretary,  Oliver  B.  Greene.  Branch  offices/ 
42  Murray  St.,  New  York,  N.  Y. ; 604  Com- 
merce, Chicago,  111.;  508  Mission  St.,  San 
Francisco,  Cal. 

AMERICAN  THERMOPHONE  CO.— 114- 
116  Bedford  St.,  Boston,  Mass.  Manufac- 
turer of  hearing  devices  for  the  deaf,  tele- 
phone and  radio  receivers  and  telephones. 
Business  established  1919.  President,  Louis 
Bacon;  vice-chairman,  Floris  W.  ter  Meu- 
len;  secretary  and  treasurer,  R.  Richard 
Faokaberry;  general  manager,  S.  B.  Ridge; 
sales  manager,  Warren  Dyar. 

AMERICAN  THERMOSTAT  CO.— 226 

JellifT  Ave.,  Newark,  N.  J.  Manufacturer 
of  electric  thermostats  and  motors.  Busi- 
ness established  1909.  President,  F.  F. 
Aldridge;  secretary  and  treasurer,  A.  S. 
Bevens. 

AMERICAN  3 WAY-LUXFER  PRISM 

CO. — Cicero,  111.  Manufacturer  of  pris- 
matic glassware  for  electrical  purposes. 
Business  established  1920.  President  and 
general  manager,  C.  H.  Paschall;  vice- 
president,  C.  P.  Mills;  secretary,  Walter 
Cox;  treasurer,  J.  J.  Ohlis.  Main  office, 
1309  S.  55th  Court,  Cicero,  111.  Factories, 
Cicero,  111.,  and  New  York,  N.  Y.  Branch 
offices,  139-141  Spring  St'.,  New  York, 
N.  Y.;  Builders’  Exchange,  Minneapolis, 
Minn.;  Penobscot  Bldg.,  Detroit,  Mich  ; 
Grand  Ave.  Temple  Bldg.,  Kansas  City,  Mo. 
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I,o£^!LmCAN  TRANSFORMER  CO.— 178- 

182  Emmett  St.,  Newark,  N.  J.  Manufac- 
turer of  transformers.  Business  estab- 
lished 1901.  President,  treasurer  and  gen- 
eral manager,  W.  F.  Hubley;  vice-presi- 
dent, M.  H.  Harrold. 

AMERICAN  UTILITIES  CO.-St.  Joseph. 
Mich.  Manufacturer  of  electric  water  puri- 
fiers. President,  Humphrey  S.  Gray;  vice- 
president,  M.  V.  Blake;  secretary,  treas- 
urer and  general  manager,  C.  E.  Blake. 

AMERIOAN  vulcanized  fibre  CO. 

—Wilmington,  Del.  Manufacturer  of  fiber 
products.  Business  established  1873.  Branch 
offices,  12  Pearl  St.,  Boston,  Mass.;  303 
° ’ xPittsburgh»  Pa*‘  166«  Wool- 

B?Jth  New  York*  N.  Y.;  206  Kresge 

?Jd&’*™??etrolt*  Mich-:  741  W.  Van  Buren 
St.,  Chicago  111.;  717  Engineers’  Bldg., 
Cleveland,  Ohio;  719  Widener  Bldg.,  Phil- 
adelphia, Pa. 

WAtCH  MAN'S  CLOCK 

CO.— 150  Nassau  St.,  New  York,  N.  y! 
Manufacturer  of  electric  time  recorders, 
fire  alarms  and  Interior  telephones.  W.  F 
Pettes,  proprietor. 

AMERICAN  WATCHMAN'S  TIME  DE- 
BTOR CO.— 3403  Perkins  Ave.,  Cleve- 
land, Ohio.  Manufacturer  of  electric  time 

l?sh°/ri  eir«7Qan^  deAectorfl-  Business  estab- 
lished 1879.  President,  treasurer  and  gen- 
eral  manager,  Charles  A.  Keller;  secre- 
tary, Maurice  Greenwald. 

AMERICAN  WELDING  CO.— Carbondale 
5m  ^-anufacturer  of  high-pressure  tanks! 
boiler  furnaces,  etc.  President  Charles  t 
Rowland;  vine-president.  Alex  ’ McL  Ro^ 
land;  secretary  and  treasurer,  F.  Orchard. 

AMERICAN  WELDING  SOCIETY.— Or- 
ganized in  March,  1919.  The  objects  are- 
To  advance  the  science  and  art  of  weld- 
Ing;  to  afford  Its  members  opportunities 
for  the  interchange  of  ideas  with  respect 
to  the  science  and  art  of  welding,  and  for 
the  publication  of  the  information  there- 
on;  to  conduct  researches  into  the  science 
a?d  art  °/  welding,  co-operating  with 
other  societies,  associations  and  govern- 
mental departments  for  the  benefit  of  in- 
dustry in  general.” 

The  Society's  activities  embrace  all 

^Tn^°f^Usion,  weld#n£  (autogeneous 
welding).  These  classes  are:  (1)  electric 
welding  including  (a)  electric  arc  weld- 
mg  (both  with  direct  and  alternating  cur- 
IvJm  ?nd  "“h  carbon  and  metallic  elec- 
ti  odes),  and  (b)  resistance  welding,  (butt, 
seam  and  spot  welding);  (2)  gas  welding 
^x^;acet^cne,  etc);  (3)  thermit  welding 
Forge  welding  will  also  be  given  proper 

sionnartseby  th®  SocIety  should  thePocca- 

. Tbe.  headquarters  of  the  Society  are 
located  In  the  Engineering  Societies  Build, 
ing . 33  West  39th  St.,  New  York.  It  has 
lgf%L  Secll0no  Philadelphia,  -Chicago. 
Pittsburgh,  Schenectady,  Cleveland  and 
KnW  JhFk'  The  total  membership  Is  about 
ri»««ThAere  ar?  classes  of  membership: 
Class  A,  sustaining  members;  Class  B 

r?^£tbfrs;  ?las®  associate  members  with 

right  to  vote,  but  not  hold  office;  Class  D 
associates  without  right  to  vote  or  hold 
office,  Class  E,  association  members. 
^nmi?r<Jei\uto  father  its  objects  most 
effectively  the  Society  has  created  an  ad- 
visory  committee  on  welding  research  and 
standardization,  known  as  the  American 
Bureau  of  Welding.  The  membership  of 
i!rC*KUieA,u  made  up  of  representatives 
?L  the.  Welding  Sooiety,  other 

interested  societies  and  organizations,  gov- 
ernmental departments  and  certain  mem- 
bers  at  large  chosen  because  of  their  spe- 
, htness.  The  American  Bureau  of 
«s  al?°^thc,  advls°ry  committee  of 

Rel.e^ch1  Counc1inBlneerinK  °f  the  Nat,onal 

t Th  °5Jcer8,  for  1920-21  are:  President. 
J.  H.  Doppeler;  vice-presidents,  D.  B. 
Rushmore  and  J.  W.  Owens;  treasurer,  W 
™,?yJV0n*;  actjng  secretary,  M.  M.  Kelly! 
w ^«d  rc?f°5^  °£  the  American  Bureau  of 
Welding  is  Prof.  Comfort  A.  Adams. 

AMERICAN  WELL  WORKS,  THE.— 
Aurora,  111.  Manufacturers  of  deep  well, 
centrifugal  and  turbine  pumps,  well  sink- 
ing and  prospecting  machinery.  Business 
established  1868.  President,  M.  T.  Chap- 
man; 1st  vice-president  and  general  man- 
ager. M.  C.  Chapman;  2nd  vice-president, 
H.  G.  Chapman;  secretary,  H.  W.  Spiller; 
treasurer  and  sales  manager,  R.  D.  Ma- 
haffey.  Main  office  and  factory,  Aurora, 
111.  Branch  office,  First  National  Bank 
Bldg.,  Chicago,  111.  Sales  agencies,  Amer- 
ican Well  Works,  Dallas,  Tex.;  American 
Pump  Co.,  Los  Angeles,  Cal.;  California 
Hydraulic  Engineering  & Supply  Co.,  San 
Francisco,  Cal.;  J.  H.  Dousman,  818  Reli- 
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ance  Bid?.,  Kansas  City,  Mo.;  Farrar  Pump 
& Machinery  Co.,  St.  Louis,  Mo.;  McNeal 
Machinery  Co.,  Joplin,  Mo.;  M.  J.  O' Fallon 
Supply  Co.,  Denver,  Colo.;  Reineke-Wag- 
ner  Pump  A Supply  Co..  Pittsburgh,  Pa.; 
W.  E.  Gochenaur  Mfg.  Co.,  Philadelphia, 
Pa.;  S.  B.  Whlnery,  95  Liberty  St.,  New 
York,  N.  Y.;  Keiser-Geismer  Engineering 
Co.,  Birmingham,  Ala.;  R.  B.  Whitacre  A 
Co.,  St.  Paul,  Minn.;  Green  Machinery  & 
Mfg.  Co..  Salt  Lake  City.  Utah;  Canadian- 
American  Pump  & Well  Machinery  Co., 
Chatham,  Ont.,  Can.;  Gorman,  Clancey  & 
Grindley,  Ltd.,  Calgary.  Alta..  Edmonton, 
Alta.,  Can.;  R.  H.  Buchanan  A Co.,  Mon- 
treal, Que.,  Can. 


AMERICAN  WIRE  GAGE The  name  of 

the  system  adopted  as  standard  by  the 
A.  I.  E.  E.  for  expressing  the  size  of  solid 
wires  used  as  conductors.  This  was  for- 
merly known  as  the  Brown  A Sharpe 
gage  and  is  still  widely  designated  as 
such.  Nearly  all  copper  and  copper-clad 
wire,  both  bare  and  insulated,  used  in  this 
country,  is  manufactured  and  sold  in  ac- 
cordance with  this  gage.  Stranded  wires 
having  an  area  less  than  250,000  circular 
mils  are  also  generally  designated  by 
means  of  this  gage  by  being  given  the 
number  of  a solid  wire  having  the  same 
cross-sectional  area.  The  abbreviation  A. 
W.  G.  is  commonly  used. 

The  gage  numbers  are  not  arbitrarily 
chosen  but  follow  a simple  mathematical 
law,  In  which  two  diameters  are  specified 
and  the  intermediate  diameters  are  found 
by  a geometrical  progression.  Also  see 
Gage,  wire. 


AMERICAN  WIREMOLD  CO.— Hartford, 
Conn.  Manufacturer  of  metal  raceways 
and  other  interior  wiring  specialties. 
Business  established  1902.  President,  treas- 
urer and  general  manager,  D.  H.  Murphy 
vice-president,  H.  B.  Kirkland;  secretary, 
G.  M.  Stewart;  sales  manager,  C.  W.  Ab- 
bott- Main  office,  81-83  Woodbine  St., 
Hartford,  Conn.  Branch  offices  and  ware- 
houses, 1131  Race  St..  Philadelphia.  Pa.: 
29  Poplar  St.,  Atlanta,  Ga.  District  office, 
1111  Keystone  Bldg.,  Pittsburgh,  Pa.  Sales 
representatives,  Thomas  A Betts  Co.,  63 

Xese> Tork*  N*  Y-  M-  B-  Austin 
Co.  700  W.  Jackson  Blvd.,  Chicago,  111.; 
Pacific  States  Electric  Co.,  575  Mission 
St.,  San  Francisco,  Cal.,  256  S.  Los  An- 
geles St.,  Los  Angeles,  Cal.;  G.  H.  May- 
nard, Commercial  Bank  Bldg.,  Washing- 
ton, fith  St.,  Portland,  Ore., 

570  1st  Ave.,  Seattle,  Wash. 

AMERICO  AND  AMERICO  JUNIOR.— 
Trade  name  for  farm  lighting  and  power 
plants  manufactured  by  the  American  En- 
gine & Foundry  Co..  Charles  City,  Iowa. 

AM  ER I CORE. — Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Amer- 
k»n  Steel  & Wire  Co.,  208  S.  La  Salle  St., 
Chicago,  111. 


AMERITE. — Trade  name  for  rubber-cov- 
ered and  signal  wire  manufactured  by  the 
American  Steel  A Wire  Co.,  208  S.  LaSalle 
St.,  Chicago,  111. 


AMES  A CO.,  W. — Jersey  City,  N.  J. 
Manufacturers  of  tie  rods,  track  tie  spikes 
and  track  bolts.  Business  established  1859. 

AMES  A SONS  CORP.,  OLIVER. — North 
Easton,  Mass.  Manufacturer  of  pole  hole 
shovels  and  spoons.  George  E.  Shepard, 
manager. 


AMES  CO.,  B.  C. — W&ltham,  Mass.  Man- 
ufacturer of  micrometer  dial  gages. 

— An  ammeter  is  an  instru- 
ment for  measuring  electric  current.  When 
connected  into  a circuit  it  gives  a reading 
or  indication  proportional  to  some  power 
of  the  actuating  current.  Ammeters  are 
sometimes  classed  as  d-c.  and  a-c.  but 
many  so-called  a-c.  ammeters  may  be  used 
to  measure  direct  currents.  Another  classi- 
fication is  according  to  the  operating  prin- 
ciple employed,  giving  the  thermal,  elec- 
tromagnetic and  electrodynamio  types. 

Hot-Wire  Ammeters.  The  expansion  of 
a wire  with  increase  in  temperature  is  the 
operating  principle  of  the  hot-wire  am- 
meter. The  current  heats  the  wire  and 
the  resulting  expansion  moves  a pointer 
over  a scale  which  is  graduated  in  terms 
of  the  current.  These  ammeters  can  be 
used  for  a-c.  and  d-c.  measurements.  For 
limitations  see  hot-wire  instruments  un- 
der Instruments,  electrical  measuring. 

Electromagnetic  Ammeters  are  of  three 
main  types.  The  so-called  plunger  type 
consists  of  a coll  or  solenoid  Into  which  is 
drawn  an  iron  core  by  the  magnetic  action 
of  the  current  in  the  coil.  The  controlling 
force  is  usually  gravity.  This  type  is  suit- 
able for  rough  measurements  only  and  is 
relatively  cheap  and  rugged. 


Another  type  is  the  magnetic-vane  in- 
strument ana  the  inclined-coil  ammeter. 
The  operating  principle  of  the  former  is 
the  repulsion  between  two  vanes,  one  of 
which  is  fixed  while  the  other  is  attached 
to  the  staff.  The  current  flpwing  through 
a coll  surrounding  the  vanes  magnetizes 
them  alike  and  the  consequent  repulsion 
moves  the  pointer  over  a scale.  This  form 
of  ammeter  may  be  used  on  both  d-c.  and 
a-c.,  but  they  are  commonly  used  on  a-c. 
circuits.  The  principle  of  operation  of  the 
inclined-coil  ammeter  is  the  reduction  of 
the  reluotance  of  a magnetic  path  by  the 
introduction  of  soft  iron.  The  instrument 
consists  of  a stationary  coil  whose  plane 
makes  an  angle  of  45°  with  the  staff  upon 
which  is  mounted  a soft  iron  vane,  also 
making  an  angle  of  45°  with  it,  but  which 
normally  is  nearly  In  the  plane  of  the  coil. 
When  current  is  passed  through  the  coil 
the  vane  is  magnetized  and  tends  to  set 
itself  along  the  axis  of  the  coil.  This  ten- 
dency causes  the  staff  to  rotate,  moving 
the  pointer  over  a scale.  By  this  arrange- 
ment a long  scale  is  obtained.  These  In- 
struments may  be  used  on  a-c.  and  d-c. 
circuits.  They  are  made  with  laminated 
magnetic  shields  and  magnetic  damping. 

The  movable-coil  permanent-magnet  am- 
meter consists  of  a permanent  magnet  of 
the  horseshoe  form  within  the  air  gap  of 
which  is  pivoted  a rectangular  coil  of  fine 
wire.  A fractional  part  of  the  current  to 
be  measured  flows  through  this  coil  and 
the  reaction  between  its  magnetic  field 
and  that  of  the  permanent  magnet  moves 
the  pointer  over  the  scale.  The  deflection 
depends  upon  the  direction  of  current  and 
hence  such  instruments  are  suitable  for 
direct  currents  only.  This  type  of  am- 
meter is  made  in  ranges  from  300  micro- 
amperes for  full  scale  deflection  up  to  sev- 
eral thousand  amperes.  Induction  am- 
meters are  also  of  the  electromagnetic  type, 
but  they  are  more  commonly  classed  un- 
der the  Induction  type. 

Induction  Ammeters.  These  are  a-c.  in- 
struments solely  and  can  not  be  used  on 
d-c.  oircuits.  The  principle  of  operation  is 
the  production  of  shifting  or  rotating  mag- 
netic fields  by  alternating  currents.  In 
ammeters,  the  intensity  of  the  magnetic 
field  is  proportional  to  the  current,  and  as 
these  fields  cut  or  move  across  drums  or 
disks  of  conducting  material,  the  induced 
eddy  currents  are  proportional  to  the  actu- 
ating currents  and  hence  the  actuating 
force  is  proportional  to  the  square  of  the 
flux,  or  roughly  to  the  square  of  the  main 
current.  The  controlling  force  is  usually 
some  form  of  spiral  spring,  hence  the  de- 
flection Is  roughly  proportional  to  the 
square  of  the  current. 

AMMETERS,  AUTOMOBILE  AND  ELEC- 
TRIC  VEHICLE. — These  are  small  circular 
or  fan-shaped  indicating  instruments  of 
either  the  permanent- magnet  movable-coil 
type  or  the  soft-iron  movable-vane  type. 
The  latter  principle  is  used  extensively  in 
the  lower  priced  instruments,  but  they  are 
not  as  accurate  as  those  of  the  D’Arsonval 
or  former  type  which  are  used  largely  on 
higher  priced  cars.  The  zero  of  these  in- 
struments is  usually  in  the  center  of  the 
scale  so  that  they  will  indicate  both  the 
charging  and  discharging  current.  Am- 
meters for  this  purpose  must  be  particular- 
ly rugged  to  withstand  the  continual  jar- 
ring incurred  when  mounted  on  the  vehicle 
dashboard. 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & Or- 
ton St.,  Long  Island  City,  N.  Y. 
“Eveready.” 

Automatic  Transportation  Co.,  2933  Main 
St.,  Buffalo,  N.  Y. 

Ballman-Whitten  Mfg.  Co.,  4060  Forest 
Park  Blvd.,  St.  Louis,  Mo.  “B-W.” 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Canadian  General  Electric  Co.,  212  King 
St.,  W„  Toronto,  Ont.,  Can.  “C.  G.  E.” 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 
“Columbia.” 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Clark  Electric  Meter  Co.,  Oshkosh,  Wis. 
“Semco.” 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  “Advance.” 

Fore  Electrical  Mfg.  Co.,  Inc.,  5255  N. 
Market  St.,  St.  Louis,  Mo. 

France  Mfg.  Co.,  The,  10326  Berea  Rd., 
Cleveland,  Ohio.  “F-F.” 


GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Type  DM  ammeters  and  volt- 
meters designed  especially  for  small 
panels,  battery-charging  devices,  auto- 
mobile and  motorboat  applications.  The 
construction  is  a novel  application  of 
the  D’Arsonval  permanent  magnet 
type,  and  is  an  excellent  example  and 
a fine  design  of  high-grade  instrument 
work  applied  to  a miniature  element. 
Made  self-contained  up  to  40  amp.  with 
external  shunts  up  to  160  amp.  (Bulle- 
tin 46045.)  See  adv.  pages  1203-1223.— 
Adv. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Gray  A Davis,  Inc.,  Boston,  Mass. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Nagel  Electric  Co.,  The  W.  G.,  28-32  St. 
Clair  St.,  Toledo,  Ohio. 

Niehoff  & Co.,  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  III 

Otter  Mfg.  Co.,  Inc,,  243-46  W.  17th  St.. 
New  York.  N.  Y.  “Individual  Con- 
tainer.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y.  “Universal.” 

Splitdorf  Electrical  Co.,  98  Warren  St.. 
Newark  N J 

Valley  Electric  Co.,  4919-29  Connecticut 
St..  St.  Louis,  Mo.  “St.  Louis.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.” (See  display  adv.  pages  1396- 
1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

AMMETERS,  BATTERY  AND  POCKET. 
— Pocket  ammeters  for  battery  testing  are 
frequently  of  the  soft-iron  movable-vane 
type,  although  the  higher  priced,  more  ac- 
curate instruments  are  of  the  D’Arsonval 
type.  For  testing  dry  cells  instruments  of 
the  first  type,  often  small  enough  to  fit  into 
a vest  pocket,  are  used  to  measure  the 
short-circuit  current.  A conical  lug  on 
one  side  of  the  Instrument  forms  one  ter- 
minal and  a flexible  conductor  is  attached 
to  the  other.  The  D’Arsonval  type  instru- 
ments are  usually  of  a size  that  will  fit  into 
a coat  pocket.  They  are  used  for  charge 
and  discharge  measurements  In  connection 
with  storage  batteries. 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & Or- 
ton St..  Long  Island  City,  N.  Y. 
“Eveready.” 

Battery  Appliance  Corp.,  3 E.  44th  St., 
New  York.  N.  Y.  “Aelco.” 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York.  N.  Y. 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.  G.  E. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can.  “Co- 
lumbia.” 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  “Eclipse,” 
“Advance.” 

Etna  Electric  Works,  410  E.  15th  St.,  New 
York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Pocket  ammeters  constructed 
on  the  Thomson  inclined-coil  principle 
with  scales  for  reading  2 to  60  amp. 
for  direct  and  alternating  current.  Sap- 
phire jewel  mounted  moving  elements 
reduce  wear  to  a minimum,  while  an 
iron  base  mounting  and  cover  plate 
protect  the  instrument  from  stray 
fields.  A convenient  feature  is  the  long 
scale  reading  without  the  use  of  me- 
chanical multiplying  device.  (Bulletin 
46046.)  See  adv.  pages  1203-1223.— Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Hoyt  Electrical  Instrument  Works,  Pena- 
cook,  N.  H.  “Hoyt.” 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  “Elite.” 

Metric  Appliance  Corp.,  299  Broadway, 
New  York,  N.  Y.  “Mac.” 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI., 
Newark,  N.  J. 

National  Carbon  Co.,  Inc.,  Highland  A 
Madison  Aves.,  Cleveland.  Ohio.  "Co- 
lumbia.” 

Pignolet.  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Readrite  Meter  Works,  Bluffton,  Ohio. 
“Readrite.” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house." (See  display  adv.  pages  1395- 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

AMMETERS,  MILLI,  OR  M1LAMME- 
TERS. — Instruments  for  measuring  cur- 
rents of  a value  less  than  one  ampere  are 
called  mllliammeters  or  mllammeters,  and 
their  scales  are  calibrated  to  give  the  read- 
ing directly  in  milliam peres  (thousandths  of 
an  ampere).  They  are  made  for  both  d-c. 
and  a-c.  measurements,  the  permanent- 
magnet  moving-coil  type  being  used  almost 
entirely  for  d-c.  instruments  and  the  elec- 
trodynamometer the  most  widely  used  for 
a-c.  instruments.  These  instruments  are 
used  largely  for  the  accurate  measurement 
of  small  current  values  in  laboratory  tests 
and  are  then  of  the  portable  type  usually 
mounted  In  a hardwood  box.  Another  use- 
ful form  is  an  upright  instrument  having 
the  zero  point  in  the  center  of  the  scale. 
This  type  Is  used  rather  extensively  In 
duplex  and  multiplex  telegraphy  for  balanc- 
ing circuits. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.  G.  E." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“ Westinghouse. ’’ 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Instruments  made  in  one  type, 
DP2,  and  five  sizes  ranging  in  capacity 
from  150  to  1600  milliam  peres.  Con- 
structed on  the  D’Arsonval  principle, 
combining  the  salient  features  of  Jewel 
mounted  bearings,  dustproof,  cast  iron 
cover,  uniform  scales,  mirror-mounted 
index  pointer  and  metal  encased  to  pro- 
tect from  all  stray  magnetic  fields  with 
the  Indications  rendered  perfectly  dead 
beat  by  the  Foucault  currents  set  up 
in  the  aluminum  frame  upon  which  the 
moving  element  is  wound.  Contained 
in  a polished  mahogany  case.  (Bulle- 
tin 46044.)  See  adv.  pages  1203-1223. — 
Adv. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass.  (Radio  frequency.) 

Jewell  Electrical  Instrument  Co.,  1660 
Walnut  St.,  Chicago,  111.  “Jewell." 

McINTOSH  BATTERY  & OPTICAL  CO., 
223-233  N.  California  Ave..  Chicago,  111. 

Pignolet.  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass. 

Stlcht  & Co.,  Herman  H.,  15  Park  Row, 
New  York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M..  1616  Orleans 
St.,  Chicago.  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.'* (See  display  adv.  pages  1395- 
1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

AMMETERS,  PORTABLE,  A-C.— Port- 
able a-c.  ammeters  are  usually  self-con- 
tained instruments,  enclosed  in  an  iron  case 
mounted  on  a wooden  base  or  in  a carry- 
ing case,  and  designed  to  be  carried  from 
place  to  place  and  used  for  general  testing 
and  laboratory  work.  They  should  always 
be  used  in  the  horizontal  position  to  avoid 
errors  due  to  unbalancing  of  the  movable 
element.  The  principal  types  of  these  am- 
meters used  are  the  soft-iron  movable- 
vane  type  and  the  induction  type.  The  first 
type  has  the  advantages  of  low  price,  rug- 
gedness and  freedom  from  error  due  to 
ordinary  frequency  changes,  while  the  in- 
duction type  are  more  accurate  and  permit 
of  an  extremely  long  open  scale.  Induction 
type  instruments  are  usually  furnished  with 
a curve  for  correction  of  frequency  differ- 
ences, and  the  frequency  should  be  specified 
in  purchasing  an  ammeter  of  this  type. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.  G.  E.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
‘ ‘ W est  inghouse.’  ’ 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Instruments  constructed  on  the 
Thomson  Inclined  coil  principle,  and 


furnished  in  two  types,  and  12  sizes, 
ranging  in  capacity  from  2 to  200  amp. 
For  use  on  circuits  of  higher  capacity, 
current  transformers  may  be  used,  in 
which  case  the  ammeter  scale  is  mark- 
ed in  the  actual  capacity  of  the  wind- 
ing, thus  enabling  the  use  of  the  in- 
strument without  current  transformer 
on  circuits  not  exceeding  capacity  of 
the  instrument.  The  moving  elements, 
controlling  force,  damping  device,  and 
scales  embody  distinctive  features  of 
merit.  (Bulletin  46044.)  See  adv. 
pages  1203-1223.— Adv. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass.  (Radio  frequency.) 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell." 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

Pignolet.  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Reliance  Instrument  Co.,  Inc.,  1135  W. 
Van  Buren  St.,  Chicago,  111.  “Reli- 
ance." 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St..  Chicago,  III. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house." (See  display  adv.  pages  1395- 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

AMMETERS,  PORTABLE,  A-C.  AND 
D-C. — Self-contained  instruments  usually 
mounted  on  a hardwood  base  or  In  a carry- 
ing case,  and  designed  to  be  used  for  gen- 
eral testing  on  either  a-c.  or  d-c.  circuits, 
or  for  miscellaneous  laboratory  work  where 
a portable  instrument  is  desired.  While 
they  may  be  of  either  the  soft-iron  mov- 
able vane,  electrodynamometer  or  hot-wire 
types,  the  electrodynamometer  is  probably 
more  generally  used  than  the  others.  Their 
accuracy  on  a-c.  and  d-c.  circuits  is  about 
the  same,  within  certain  limits  of  fre- 
quency, and  is  generally  higher  than  that 
of  either  the  soft-iron  vane  type  or  Induc- 
tion type  of  instrument.  When  calibrated 
on  d-c.,  these  instruments  give  correct  ef- 
fective values  on  a-c.  circuits. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W..  Toronto,  Ont.,  Can.  “C.  G.  E." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  Self-contained  instruments  in 
capacities  from  2 to  200  amp.  Am- 
meters with  double  windings  arranged 
for  series  multiple  connections  can  be 
furnished  in  capacities  up  to  and  In- 
cluding 30/60  amp.  These  Instruments 
may  be  used  on  circuits  of  any  ordi- 
nary frequency,  wave  form  or  power- 
factor  without  appreciable  error.  (Bul- 
letin 46044.)  See  adv.  pages  1203-1223. 
— Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell." 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

Pignolet,  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M„  1516  Orleans 
St.,  Chicago,  HI. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house." (See  display  adv.  pages  1396- 
1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

AMMETERS.  PORTABLE.  D-C.— These 
are  almost  Invariably  of  the  movable-coil 
permanent -magnet  (D’Arsonval)  type,  and 
are  standard  instruments  for  all  d.-c. 
measurements.  They  are  constructed  in 
such  a way  that  the  effects  of  stray  mag- 
netic fields  are  reduced  to  a minimum,  and 
they  are  sometimes  mounted  in  carrying 
cases  or  on  wooden  or  sheet  steel  bases. 
The  shunts  for  these  ammeters  are  usually 
mounted  within  the  case,  although  some 
of  the  larger  range  and  multirange  in- 
struments are  supplied  with  external 
shunts.  The  accuracy  of  this  type  of  in- 
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strument  is  usually  quite  high,  not  infre- 
quently 0.25%  of  full  scale  value. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago, 
111.  “Ambu." 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont, 
Can.  “Westinghouse." 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Designed  for  secondary  stand- 
ards and  general  testing  purposes.  Con- 
structed on  the  D'Arsonval  principle,  In 
capacities  from  5 to  500  amp.,  self-con- 
tained up  to  30  amp.  To  eliminate  the 
undesirable  feature  of  heating  at  higher 
capacities,  a millivoltmeter  is  furnished, 
provided  with  5-foot  leads,  all  adjusted 
to  have  the  same  resistance  in  order 
that  the  instrument  as  well  as  the 
shunts  may  be  fully  Interchangeable. 
(Bulletin  46044.)  See  adv.  pages  1203- 
1 223.— Adv. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  RL  “Jewell." 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1260  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Pignolet,  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Pyroelectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Reliance  Instrument  Co.,  Inc.,  1136  W. 
Van  puren  St.,  Chicago,  111.  "Reli- 

Roller- Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MIFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house." (See  display  adv.  pages  1395- 
1402.) 

Weston  Electrical  Instrument  CO.,  W&v- 
erly  Park,  Newark,  N.  J. 

AMMETERS,  PRECISION.  CALIBRAT- 
ING OR  LABORATORY  STANDARD.— 
Precision  ammeters  or  secondary  stand- 
ards, as  they  are  often  called,  are  used  in 
laboratories  for  calibrating  instruments  or 
for  very  accurate  determinations  of  cur- 
rent values.  These  instruments  represent 
the  masterpieces  of  the  instrument  mak- 
er’s art  and  probably  operate  with  a high- 
er degree  of  accuracy  that  any  other  direct 
indicating  instruments  used  in  any  of  the 
Industries.  There  are  several  types  of 
standards.  For  direct  current,  the  D’Ar- 
sonval principle  is  applied  to  large  instru- 
ments and  very  good  results  are  obtained. 
Precision  instruments  for  use  on  a.-c.  cir- 
cuits are  usually  divided  into  three  groups: 
the  first  are  suitable  for  a?-c.  measure- 
ments only;  another,  called  comparators, 
are  used  to  compare  the  strength  of  two 
currents,  usually  a direct  current  with  an 
alternating  current;  and  the  last,  which 
are  called  transfer  Instruments.  Among 
the  latter  class  are  the  Siemens  electro- 
dynamometer,  the  Kelvin  balance  and  the 
deflecting  or  indicating  electrodynamo- 
meter. Modifications  of  these  three  types 
of  instruments  are  generally  used  for  a.-c. 
secondary  standards  and  these  instruments 
are  commonly  of  a semiportable  type.  By 
means  of  special  d.-c.  shunts  and  a.-c. 
current  transformers  precision  ammeters 
are  given  a wide  variety  of  ranges.  In 
all  these  instruments  the  scale  is  usually 
quite  long  so  as  to  be  read  with  great 
accuracy.  Special  precautions  are  taken 
to  eliminate  or  compensate  for  errors  due 
to  frequency,  wave  form  and  temperature. 
Where  this  compensation  is  not  complete 
correction  factors  are  furnished  by  the 
manufacturer  by  which  the  readings  can 
be  readily  corrected.  A certificate  la 
usually  supplied  by  the  manufacturer  at- 
testing the  accuracy  of  each  instrument. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W„  Toronto,  Ont.,  Can.  “C.  G. 
E." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

Chicago  Apparatus  Co.,  701  W.  Washing- 
ton Blvd.,  Chicago,  111.  “Milray." 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.  Ammeters  constructed  on  the 
D'Arsonval  principle,  very  accurate  and 
sensitive  and  designed  especially  for 
laboratory  standards.  Made  in  several 
types  and  capacities.  (Bulletin  46048.) 
See  adv.  pages  1203-1223. — Adv. 
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Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  111.  "Jewell.’* 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  Blast  Pittsburgh,  Pa.  "Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

Williams.  Brown  A Earle.  Inc.,  918 
Chestnut  St..  Philadelphia.  Pa. 

AMMETERS,  RECORDING  OR  CURVE 
DRAWING. — Recording  ammeters  are  in- 
struments which  record  graphically  upon 
time  charts,  the  values  of  the  current  tney 
measure.  They  are  made  In  both  the 
switchboard  and  portable  types  and  for 
measuring  both  alternating  current  and 
direct  current.  The  d.-c.  instruments  are 
generally  of  the  permanent- magnet  mov- 
able-coil type  and  the  a.-c.  ammeters  are 
made  in  several  types,  among  them  the 
electrodynamometer  type  which  is  widely 
used,  the  Kelvin  balance  type,  solenoid 
type.  etc.  A pen  or  marking  device  is  at- 
tached to  the  pointer  and  records  the  in- 
stantaneous values  of  the  current  on  a 
chart,  moved  at  a uniform  speed  by  a 
clock  mechanism.  These  charts  are  made 
of  two  forms:  circular,  ruled  with  concen- 
tric circles  and  curved  radii;  long  strips, 
ruled  with  rectangular  co-ordinates,  al- 
though in  some  cases  the  current  ordi- 
nates are  also  curved  as  the  pen  does  not 
have  a straight-line  motion.  Graphic  met- 
ers are  always  provided  with  some  form 
of  damping  device  to  prevent  overshoot- 
ing. The  accuracy  of  these  instruments 
is  not  as  high  as  that  of  many  other 
forms  of  ammeters.  They  serve  admir- 
ably, however,  in  giving  a practical  record 
of  the  current  fluctuations  in  a circuit. 
If  the  voltage  is  practically  constant,  these 
current  fluctuations  are  substantially*  a 
measure  of  the  load  fluctuations. 

Manufacturers: 

BRISTOL  CO..  THE,  Waterbury.  Conn. 

Canadian  General  Electric  Co.,  212  King 
St.,  W..  Toronto,  Ont.,  Can.  "C.  G.  E.” 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westlnghouse.” 

ESTERLINE  CO.,  THE.,  Lemcke  Annex, 
Indianapolis,  Ind.  See  Instruments, 
electrical,  curve  drawing,  graphic  re- 
cording or  printing,  miscel. — Adv. 

GENERAL  ELECTRIC  CO.,  Schenectady. 
N.  Y.  Type  C,  made  In  eleven  sizes, 
ranging  from  5 to  200  amp.  capacity. 
Extremely  high  torque  is  obtained  by 
careful  and  correct  proportioning  of  the 
various  elements.  Other  features  of 
special  import  described  In  Bulletin 
46047.  See  adv.  pages  1203-1223. — Adv. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  ‘Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

AMMETERS,  SPECIAL.  AND  MISCEL- 
LANEOUS. — Ammeters  are  sometimes 
made  in  special  forms  and  having  special 
ranges  for  such  purposes  as  the  measure- 
ment of  pulsating  currents  supplied  by  in- 
duction coils  or  X-ray  machines,  high- po- 
tential current  from  static  machines,  rec- 
tified telephone  currents,  the  plate  current 
in  electron  or  vacuum  tubes,  etc.  Other 
Instruments  of  the  ordinary  types  are 
sometimes  made  to  have  special  and  very 
limited  ranges  giving  accurate  readings  on 
just  that  portion  of  the  scale  most  used. 
Hot-wire  ammeters  are  also  used  for  the 
measurement  of  high-frequency  currents. 

Manufacturers: 

Coleman  Lamp  Co.,  220-224  St.  Francis 
Ave.,  Wichita,  Kans.  "Hell”  foot-am- 
pere meter. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
8q.,  Springfield,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  display  adv.  pages  1203- 
1223.) 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westlng- 
house.” (See  display  adv.  pages  1395- 
1402.) 

AMMETER8,  SWITCHBOARD  OR  PAN- 
EL, A-C.  — Ammeters  for  switchboard 
mounting,  to  measure  alternating  current, 
operate  on  several  principles,  but  the  elec- 
trodynamometer, induction  and  soft -iron 
movable-vane  types  are  most  generally 
used.  The  round  type  instruments  ar- 
ranged for  rear  connection  are  largely  used 
as  they  present  a neat  and  uniform  ap- 


pearance. Ammeters  are  sometimes  made 
to  measure  the  total  current  and  have 
large  ranges,  but  a more  general  and  sat- 
isfactory method  is  to  use  a five-ampere 
Instrument  with  a current  transformer. 
The  induction  type  ammeters  which  have 
an  extremely  long  scale  are  probably  used 
more  than  any  of  the  other  types. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave  A 
Montgomery  St.,  Jersey  City,  N.  J. 

Canadian  General  Electric  Co.,  212  .King 
St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  ’Westinghouse.” 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  "Midget.” 

Ferranti  Meter  & Transformer  Mfg.  Co.. 
Ltd.,  26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Thomson  horizontal,  edgewise 
instruments.  Type  H2,  have  for  years 
been  recognized  as  standard  for  a-c. 
service  and  are  undoubtedly  the  most 
accurate  and  attractive  instruments 
used  for  switchboard  work.  While  pri- 
marily designed  for  a-c.  service,  the 
voltmeters,  ammeters  and  wattmeters 
can  be  used  with  good  results  on  di- 
rect current.  All  are  of  uniform  size, 
thus  presenting  a pleasing  appearance. 
Also  Type  R round  pattern  instruments 
developed  to  meet  the  demand  for  com- 
pact, accurate  and  moderate -priced  in- 
struments for  use  on  alternating  cur- 
rent. They  will  also  operate  on  direct 
current.  For  use  up  to  600  amp.  Fur- 
nished ’ with  current  transformers  for 
voltages  in  excess  of  2500  volts,  or 
current  greater  than  600  amp.  Type 
RF  ammeters  are  also  round  pat- 
tern instruments  with  new  features 
consisting  of  flush  type  case,  an  all 
glass  front  and  air  damping,  which  is 
very  effective.  Capacities  up  to  200 
amp.  (Bulletin  46046.)  See  adv.  pages 
1203-1223.— Adv. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass.  (Radio  frequency.) 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  "Jewell.” 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

NORTON  ELECTRICAL  INSTRUMENT 
CO.,  THE.  Manchester.  Conn. 

Pignolet,  Louis  M.,  78-80  Cortlandt  St.. 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  *Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

Weston  Electrical  Instrument  Co.. 
Waverly  Park,  Newark,  N.  J. 

AMMETERS,  SWITCHBOARD  OR  PAN- 
EL, D-C. — D-c.  ammeters  for  switchboard 
or  Isolated  panel  mounting  are  essentially 
the  same  In  prinoiple  and  construction  as 
the  portable  instruments,  operating  almost 
entirely  on  the  D’Arsonval  or  permanent- 
magnet  movable-coil  principle.  They  differ 
from  the  portable  instruments  in  that  a 
full  scale  deflection  is  generally  obtained 
with  a 50  to  75-milllvoIt  drop  across  the 
shunt,  while  the  high-grade  portable  In- 
struments have  from  100  to  200  millivolts. 
Both  round  type  and  fan -shaped  instru- 
ments are  used  «nd  some  of  the  latter  are 
arranged  with  very  long  scales  to  be  read 
at  a distance.  The  dials  on  such  instru- 
ments are  often  illuminated  from  behind. 
For  crowded  switchboards  the  edgewise 
type  of  instrument  permits  a very  com- 
pact arrangement,  although  it  cannot  be 
read  as  accurately;  in  these  Instruments 
the  axis  of  the  moving  coil  is  parallel  to 
the  board. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  'Baldwin  Ave  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.” 

Connecticut  Dynamo  & Motor  Co.,  The, 
Lyons  Ave.  and  Colt  St,  Irvington. 
N.  J. 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St..  Detroit,  Mich. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  "Midget.” 

Ferranti  Meter  & Transformer  Mfg.  Co., 
Ltd.,  26  Noble  St.,  Toronto,  Ont.,  Can. 


France  Mfg.  Co.,  The,  10825  Berea  Rd., 
Cleveland,  Ohio.  "F-F.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  This  company  has  met  the  es- 
sential characteristics  of  instruments 
for  d-c.  switchboard  service  with  a line 
of  high-grade  Thomson  astatic  am- 
meters and  voltmeters.  Made  in  illu- 
minated dial  and  feeder-board  patterns. 
Type  D round-pattern  instruments  con- 
structed on  the  D’Arsonval  principle 
are  neat  in  appearance,  substantial,  and 
unsurpassed  in  accuracy.  They  give 
excellent  satisfaction  on  small  switch- 
boards for  use  in  isolated  plants,  or,  for 
marine  work  where  a substantially 
made,  high  grade  and  compact  d-c.  in- 
strument is  required.  Type  DH3  hori- 
zontal, edgewise  ammeters  and  volt- 
meters for  d-c.  service  employ  the 
same  element  in  construction  as  the 
Type  D.  Ammeters  built  up  to  60 
amp.  For  larger  measurements  fur- 
nished with  standard  shunts.  All  types 
described  in  Bulletin  46045.  See  adv. 
pages  1203-1223. — Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  "Jewell.” 

Kermel  Apparatus  Co.,  Cambridge, 
Mass. 

NORTON  ELECTRICAL  INSTRUMENT 
CO.,  THE,  Box  V,  Manchester,  Conn. 
Manufacturer  of  voltmeters  and  am- 
meters of  both  direct  and  alternating 
current  in  a variety  of  sixes  for 
switchoard  work. — Adv. 

Pignolet,  Louis  M..  78-80  Cortlandt  St., 


New  York,  N.  Y. 

Queen -Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Sholder- Excell  Mfg.  Co.,  The,  Clyde. 
Ohio. 

Somerville  Radio  Laboratory*  102  Heath 
St.,  Somerville,  Mass. 

WELCH  MFG.  CO..  W.  M.,  1616  Orleans 
St.,  Chicago,  HI. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  Blast  Pittsburgh,  Pa.  "Westing- 
house.” (See  display  adv.  pages  1396- 
1402.) 

Weston  Electrical  Instrument  Co., 
Waverly  Park,  Newark,  N.  J. 


AMMONIA. — NH»;  a colorless  gas  with 
a highly  pungent  odor;  liquifies  at  — 40°C., 
or  can  be  liquefied  at  ordinary  temperature 
by  pressure.  Its  chief  commercial  uses  are 
as  a refrigerant  and  as  a constituent  of 
fertilizers  (as  ammonium  nitrate  or  sul- 
phate). It  is  of  interest  electrochemically, 
on  the  one  hand,  as  a product  of  the  treat- 
ment with  steam  of  oalcium  cyanamid.  an 
electrochemical  product,  and,  on  the  other 
hand,  as  the  raw  material  for  the  manu- 
facture of  nitric  acid  by  an  electrothermal 
process.  It  may  also  be  produced  electro- 
thermally  by  the  Haber  process  (which 
see).  Also  see  Cyanamide  and  Nitric  acid. 


AMMONIUM  CH  LORI  DE.  — Ammonium 
chloride  is  used  as  an  electrolyte  in  wet 
primary  batteries  of  the  Leclanche  type 
and  in  the  common  form  of  dry  cells.  Its 
chemical  formula  Is  NH4  Cl.  It  Is  commer- 
cially known  as  "salammonlac,”  which  is 
sold  as  a salt  and  is  dissolved  in  water 
when  ready  to  use.  In  the  dry  cells  the 
ammonium  chloride  takes  the  form  of  a 
paste  often  combined  with  zinc  chloride 
and  is  held  by  the  capillary  action  of  a 
porous  mixture  of  crushed  coke,  manganese 
dioxide  and  graphite. 

Manufacturers: 

Barrett  Co.,  The,  17  Battery  PI.,  New 
York,  N.  Y. 

General  Chemical  Co.,  25  Broad  St.,  New 
York,  N.  Y. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y.  "G. 
P.  S.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Harshaw,  F'uller  & Goodwin  Co.,  Phila- 
delphia, Pa. 

L’Hommedieu  & Sons  Co.,  Charles  F., 
4521  Ogden  Ave.,  Chicago,  111. 

Mallinckrodt  Chemical  Works,  St.  Louis. 
Mo. 

Special  Chemicals  Co.,  Highland  Park, 
111.  "Speco.” 

VULCAN  CHEMICAL  CO.,  1940  W.  Tay- 
lor St..  Chicago,  111.  "Vulcan.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house.”  (See  display  adv.  pages  1395- 
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AMMONIUM  NITRATE.— See  Nitrate*, 
oils  and  greases  manufactured  by  the 

American  Oil  Corp.,  172  S.  Water  St.. 
Jackson,  Mich. 

AMOILCO. — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the 

American  Oil  Corp.,  172  S.  Water  St.,  Jack- 
son,  Mich. 

AMORTISSEUR  WINDING.— This  con- 
sists of  grids  of  copper  or  other  conduct- 
ing material  placed  in  the  pole  faces  of 
synchronous  machines.  These  grids  are 
commonly  made  of  copper  bars  put  in 
slots  parallel  to  the  shaft  and  short-cir- 
cuited at  the  end  by  other  bars  of  con- 
ducting material  which  may  extend  entire- 
ly around  the  field  structure,  thus  forming 
a "squirrel  cage"  similar  to  that  of  an 
induction -motor  rotor. 

Amortisseur  windings  are  used  to  reduce 
hunting  of  synchronous  motors  and  con- 
verters and  of  a-c.  generators  in  parallel. 
They  also  serve  to  give  a starting  torque 
to  synchronous  motors  and  converters 
when  these  machines  are  started  as  poly- 
phase induction  motors. 

AMP. — Abbreviation  for  ampere  or  am- 
peres following  numerical  values  in  text 
or  tables. 

A M P-  H R.  — Abbreviation  for  ampere- 
hour. 

AMPERE. — When  a current  of  electric- 
ity is  passed  through  an  electrolyte,  the 
quantity  of  the  electrolyte  decomposed  is 
strictly  proportional  to  the  quantity  of 
electricity  that  has  passed.  This  is  known 
as  Faraday's  first  law  and  the  definition 
of  the  practical  unit  of  current,  the  am- 
pere, is  based  on  this  experimental  fact. 
The  ampere  Is  the  unvarying  electric  cur- 
rent which,  when  passed  through  a stand- 
ard solution  of  silver  nitrate  in  water,  de- 
posits silver  at  the  rate  of  0.00111800  gram 
per  second.  An  ampere  is  equal  to  one- 
tenth  of  the  absolute  electromagnetic 
unit  of  current. 

AMPERE,  ANDRE  MARIE.— A French 
physicist  and  mathematician  (born  at 
Folemieux,  near  Lyons,  in  1775,  died  at 
Marseilles,  1836)  after  whom  the  unit  of 
electric  current  is  named.  About  1796  Am- 
pere gave  private  lessons  at  Lyons  in 
mathematics,  chemistry  and  languages, 
and  in  1801  he  was  appointed  professor  of 
physics  in  the  Central  School  at  Bourg. 
In  1806  he  was  called  to  Paris,  where  he 
served,  as  teacher  in  the  Polytechnic 
School,  and  in  1809  he  was  appointed  pro- 
fessor of  analysis.  In  1814  he  was  elected 
a member  of  the  Academy  of  Sciences  and 
ten  years  later  appointed  professor  of 
experimental  physics  in  the  College  de 
France.  Science  is  largely  indebted  to  him 
for  his  electrodynamic  theory  and  for  his 
original  views  of  the  identity  of  electricity 
and  magnetism.  He  was  the  inventor  of 
the  astatic  needle,  which  made  possible  the 
astatic  galvanometer.  He  was  the  first  to 
show  that  two  parallel  conductors,  carrying 
currents  traveling  in  the  same  direction, 
attract  each  other,  while  if  traveling  in 
opposite  directions  they  repel  each  other. 
He  formulated  the  theory  that  there  were 
currents  of  electricity  circulating  in  the 
earth  In  the  direction  of  its  diurnal  revo- 
lution which  attracted  the  magnetic  needle. 

AMPERE>  HOUR. — The  ampere-hour  Is 
'the  common  unit  of  electrical  quantity 
used  In  storage-battery  work  and  in  elec- 
trolysis problems,  such  as  electroplating 
and  the  like.  The  ampere-hour  is  the 
quantity  of  electricity  conveyed  or  deliv- 
ered by  one  ampere  in  one  hour.  The  am- 
pere-hour equals  3600  coulombs.  It  is 
sometimes  abbreviated  amp-hr. 

AMPERE-HOUR  METERS. — These  are 
integrating  meters  which  sum  up  the 
quantity  of  electricity  that  flows  through 
them  in  any  interval  of  time.  The  meter 
registers  in  ampere-hours.  One  type  of 
these  meters  is  electrolytic;  it  is  of  lim- 
ited application.  The  operation  of  the 
ampere-hour  meters  most  commonly  em- 
ployed is  in  every  essential  respect  the 
same  as  that  of  a d-c.  or  electrodynamic 
watt-hour  meter.  In  one  of  the  most  used 
types  the  operating  current  flows  from  one 
terminal  through  mercury  to  a pivoted 
copper  disk  which  floats  on  the  mercury. 
From  the  disk  It  flows  through  the  mer- 
cury to  a diametrically  opposite  terminal. 
This  current  reacts  with  the  field  of  a 
permanent  magnet,  hence  the  torque  and 
consequent  speed  Is  proportional  to  the 
current  flowing.  The  counter  torque  is  ob- 
tained by  rotating  an  aluminum  disk  be- 
tween poles  of  a permanent  magnet. 

Ampere-hour  meters  find  extended  ap- 
plication for  integrating  the  charge  and 


discharge  of  storage  batteries,  and  in  con- 
nection with  electrolytic  processes.  In 
storage -battery  work  they  show  the  state 
of  charge  or  discharge  and  are  usually 
reversible  so  that  the  index  returns  to 
zero  after  the  battery  has  completed  a 
cycle  by  being  fully  recharged.  Since  more 
ampere-hours  must  be  returned  on  charge 
than  were  discharged,  the  charge  reading 
of  the  meter  is  usually  overcompensated 
(often  adjustably)  by  10  to  25%;  that  is, 
during  the  charge  the  meter  reads  slower 
so  that  the  index  does  not  return  to  zero 
until  the  proper  overcharge  has  been 
effected.  In  many  cases  a contact  is  closed 
when  the  zero  point  is  reached  and  the 
charge  thus  terminated.  Ampere-hour  me- 
ters are  also  made  with  other  special  fea- 
tures, such  as  duplex  elements  for  subma- 
rine use,  with  recording  attachments  to 
give  a graphic  record  of  the  ampere- 
hours  used,  etc. 

Manufacturers: 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio.  “Chargometer." 

Automatic  Transportation  Co.,  2933  Main 
St.,  New  York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

Ferranti  Meter  & Transformer  Mfg.  Co., 
Ltd.,  26  Noble  St.,  Toronto,  Ont.,  Can. 

SANGAMO  ELECTRIC  CO.,  Springfield. 
111.  "Sangamo." 

AMPERE  METER.— An  old  name  for 
ammeter. 

AMPERE-TURN.— The  practical  unit  of 
magnetomotive  force  is  the  ampere-turn. 
It  is  that  magnetomotive  force  produced 
by  one  ampere  in  a coil  of  one  turn;  1 am- 
pere-turn = 0.4  w gilberts  = 1.257  gilberts; 

1 gilbert  = 0.795  ampere-turns.  In  practi- 
cal units  the  ampere-turn  per  inch  is  the 
unit  of  magnetising  force. 

AMPHOTERIC  ELECTROLYTE.  — An 
electrolyte  containing  a chemical  element 
which  may  on  occasion  act  either  as  a 
base  or  an  acid,  i.  e.,  either  go  to  the 
cathode  or  to  the  anode.  An  example  Is 
lead  nitrate,  from  which  lead  may  be  de- 
posited on  the  cathode  or  lead  peroxide  on 
the  anode,  according  to  oircumstances. 

AMPINCO. — Trade  name  for  fixture  fit- 
tings and  parts  manufactured  by  the 
American  Pin  Co.,  Waterbury,  Conn. 

AMPLIFIER,  TELEPHONIC.— This  type 
of  amplifier  is  commonly  known  as  a tele- 
phone repeater,  or  that  device  which  gen- 
erates a new  electric  wave,  much  stronger 
than  a weak  wave  which  it  receives. 

AMPLIFIERS,  RADIO.— The  small 
amount  of  energy  present  in  a receiving 
antenna  makes  necessary  some  sort  of 
amplifying  device  in  order  that  the  in- 
coming signals  may  be  of  sufficient  mag- 
nitude for  audibility.  The  three-element 
electron  tube  is  most  extensively  used  for 
this  purpose.  In  an  audio-frequency  ampli- 
fier, the  radio  signals  after  detection  are 
applied  to  the  grid  of  an  electron  tube  and 
the  receiver  or  recorder  connected  to  the 
plate  circuit.  If  desired,  the  plate  circuit 
of  the  first  tube  may  be  connected  to  the 
grid  circuit  of  a second  tube,  thereby  in- 
troducing two  or  more  stages  of  amplifi- 
cation. 

Transfer  of  energy  from  the  plate  circuit 
of  one  tube  to  the  grid  circuit  of  the  next 
is  generally  accomplished  by  one  of  three 
ways.  The  two  circuits  may  be  coupled 
by  having  a resistance  in  common.  A sec- 
ond method  is  to  use  a large  inductance 
in  place  of  the  resistance#  The  most  sat- 
isfactory method,  however,  is  by  the  use 
of  special  transformers  in  the  design  of 
which  account  has  been  taken  of  the  Im- 
pedance of  the  electron  tubes  to  be  used. 

Electron  tubes  may  also  be  used  for 
amplifying  the  radio  frequenoy  before  de- 
tection. Radio-frequency  amplifiers,  al- 
though more  difficult  to  design,  possess 
many  advantages,  one  of  which  is  to  les- 
sen the  effect  of  static.  The  same  meth- 
ods of  transfer  of  energy  may  be  used  as 
in  the  audio-frequency  amplifier,  although 
the  design  of  the  parts  is  necessarily  dif- 
ferent. 

Another  type  of  audio-frequency  ampli- 
fier makes  use  of  the  microphonlc  action 
of  carbon.  In  this  instrument  a receiver 
diaphragm  is  connected  directly  to  a car- 
bon transmitter  button  which  is  in  series 
with  a local  battery  circuit.  The  motion 
of  the  diaphragm  produces  a fluctuating 
current  in  the  local  circuit  which  may  be 
used  to  actuate  another  receiver. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  "Acme." 
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Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco." 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Chicago  Radio  Laboratory,  Ravenswood 
& Schreiber  Aves.,  Chicago,  HI.  "Am- 
pliflgon." 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Cramer  & ‘Swain,  2916  N.  16th  St., 
Omaha,  Nebr. 

De  Forest,  Inc.,  Lee,  451  3rd  St,  San 
Francisco,  Cal. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St,  Rockville  Cen- 
tre, N.  Y. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Gray  & Danielson  Mfg.  Co.,  679  Howard 
St.,  San  Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
"RVA." 

GREBE  & CO.,  INC.,  A.  H.,  70  Van  Wyck 
Blvd.,  Richmond  Hill.  N.  Y.  "Grebe 
Radio." 

International  Devices  Co.,  326  Broadway, 
New  York,  N.  Y. 

K.  & G.  Wireless  Supply  Co.,  162  Cham- 
bers St.,  New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  2nd  St, 
San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  "K. 

& C." 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave.. 
Racing,  Wis. 

Magna  vox  Co..  The,  2701-2765  E.  14th 
St.,  Oakland,  Cal.  "Telemegafone 
Junior." 

Mercury  Radio  Appliance  Co.,  672  Broad- 
wuy,  Brooklyn,  N.  Y.  "Meraco." 
Modern  Radio  Equipment  Co.,  27  S. 

Jiroad  St.,  Elizabeth,  N.  J.  "Modem." 
Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

R.dio  Electric  Co.,  The,  3807-6th  Ave., 
Pittsburgh,  Pa. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  "Signal." 

Simon,  Emil  J.,  217  Broadway,  New  York, 
N.  Y. 

Wilcox  Laboratories,  Inc.,  The,  131  S. 

Fairview  Ave.,  Lansing,  Mich. 

Wireless  Mfg.  Co.,  619  4th  St.,  N.  W., 
Canton,  Ohio.  "Wimco." 

Wireless  Specialty  Apparatus  Co.,  C.  & 
Fargo  Sts.,  Boston,  Mass. 
AMPLIFIGON. — Trade  name  for  radio 
amplifier  and  detector  manufactured  by  the 
Chicago  Radio  Laboratory,  Ravenswood  & 
Schreiber  Aves.,  Chicago,  111. 

AMPLIFONE. — Trade  name  for  radio  re- 
ceivers manufactured  by  the  F.  M.  Doolittle 
Co.,  817  Chapel  St.,  New  Haven,  Conn. 

AM-PLUS  STORAGE  BATTERY  CO.— 
741  Van  Buren  St.,  Chicago,  111.  Manufac- 
turer of  automobile  lighting  and  starting 
storage  batteries.  Sales  manager,  A.  J. 
Baracree. 

A MR  AD. — Trade  name  for  radio  equip- 
ment manufactured  by  the  American  Radio 
& Research  Corp.,  21  Park  Row,  New  York, 
N.  Y. 

AMREVO  ELECTRIC  CO.— 2309  Archer 
Ave.,  Chicago,  111.  Manufacturer  of  fixture 
fittings  and  bell -ringing  transformers. 
Business  established  1919.  President,  Sey- 
mour Stedman;  vice-president,  Adolph  Hol- 
man; secretary,  treasurer  and  general  man- 
ager, Frederick  E.  Newman. 

AMRONLITE.— Trade  name  for  portable 
electric  lamps  manufactured  by  the  Faries 
Mfg.  Co.,  Decatur,  111. 

AMSLER. — Trade  name  for  planimetero 
manufactured  by  the  Crosby  Steam  Gage  & 
Valve  Co.,  Boston,  Mass. 

AMSLER- MORTON  CO.,  THE.— Farmers 
Bank  Bldg.,  Pittsburgh,  Pa.  Manufacturer 
of  pulverized  coal  equipment.  Business  es- 
tablished 1903.  W.  O.  Amsler,  president 

AMUSEMENT  DEVICES,  ELECTRICAL 
OR  ELECTRICAL  EQUIPMENT  FOR.— 

Amusement  devices  in  summer  gardens  and 
the  like  very  often  include  some  electrical 
features  or  are  driven  by  motors  and  util- 
ize other  electrical  equipment.  In  some 
side  shows  there  are  various  shocking  ma- 
chines and  other  electrical  effects  and 
motor-driven  vibrators,  blowers,  rocking 
floors,  turntables,  etc.  "Merry-go-rounds," 
"figure  8’s,"  "loop-the-loops,"  various  other 
rides  and  slides,  etc.,  are  often  arranged 
to  be  operated  by  electric  motors.  They 
are  also  electrically  lighted  and  sometimes 
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provided  with  electric  pianos,  organs  or 
other  musical  instruments.  Also  see  Haz- 
ing stunts,  electrical. 

Manufacturers: 

Parker,  C.  W.,  Leavenworth.  Kans. 

Thompson  Scenic  Railway  Co.,  The  L. 

A.,  220  W.  42nd  St..  New  York,  N.  Y. 

ANACONDA  COPPER  MINING  CO.— 
New  York,  N.  Y.  Manufacturer  of  crude 
and  refined  copper,  lead,  zinc  and  other 
metals.  Business  established  (about)  18S0. 
President,  C.  F.  Kelley;  vice-president,  D. 

B.  Thayer;  secretary,  D.  B.  Hennessey; 
treasurer,  A.  H.  Melin;  general  manager, 
Fred  Laist.  Works,  Anaconda  and  Great 
Falls,  Mont.;  Miami,  Ariz.;  Toole,  Utah; 
East  Chicago,  Ind.;  Perth  Amboy,  N.  J. 
General  sales  office,  United  Metals  Selling 
Co..  42  Broadway,  New  York,  N.  Y.  Rolling 
Mills  Dept.  (H.  D.  Hawks,  sales  manager), 
111  W.  Washington  St..  Chicago,  111. 

ANACONDA  ELECTRIC — Trade  name 
for  zinc  produced  by  the  Anaconda  Copper 
Mining  Co..  42  Broadway.  New  York,  N.  Y. 

ANCHOR. — Trade  name  for  belting  man- 
ufactured by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord.  N.  H. 

ANCHOR  BOLTS  OR  SCREWS.— See 
Expansion  or  anchor  bolts,  screws,  shells, 
shields  and  sleeves. 

ANCHOR  ELECTRIC  CO.— 557  W.  Jack- 
son  Blvd.,  Chicago,  111.  Manufacturer  of 
automobile  lamps,  incandescent  lamps, 
vacuum  electrodes,  etc.  Business  estab- 
lished 1915.  President,  treasurer  and  gen- 
eral manager,  F.  E.  Caralun;  vice-presi- 
dent, secretary  and  sales  manager,  A.  H. 
Colbert. 

ANCHOR  PACKING  CO.— Philadelphia. 
Pa.  Manufacturer  of  packings,  mechanical 
rubber  goods  and  asbestos  products.  Busi- 
ness established  1911.  President,  Edward 
F.  James;  vice-president,  W.  R.  Haggart; 
secretary  and  treasurer,  Samuel  Bennett; 
general  manager,  L.  E.  Adams.  Main  office, 
Lafayette  Bldg.,  Philadelphia,  Pa.  Fac- 
tories, Philadelphia,  Pa.;  Elkhart,  Ind. 
Branch  offices,  141  Milk  St.,  Boston,  Mass.; 
190  N.  State  St.,  Chicago,  111.;  139  Congress 
St.,  E.,  Detroit,  Mich.;  72  Murray  St..  New 
York,  N.  Y.;  418  Common  St.,  New  Orleans, 
La.;  682  Howard  St.,  San  Francisco,  Cal.; 
713  Chestnut  St.,  St.  Louis,  Mo.;  35  N.  7th 
St.,  Philadelphia,  Pa.;  601  Manufacturers 
Bldg.,  Pittsburgh,  Pa.;  418  St.  James  St., 
Montreal,  Que.,  Can. 

ANCHOR  WEBBING  CO.— 300  Brook  St.. 
Pawtucket,  R.  I.  Manufacturer  of  elec- 
trical tapes  and  sleeving.  Business  estab- 
lished 1905.  President,  J.  Everett  Hall; 
secretary,  H.  Hapgood;  treasurer  and  gen- 
eral manager,  Herbert  M.  Fi  lie  brown. 
Sales  representatives,  Muellor  Electric  Co., 
Cleveland,  Ohio;  George  J.  Lambrecht,  115 
Franklin  St.,  New  York,  N.  Y.;  George  W. 
Plekson,  Railway  Exchange  Bldg.,  St. 
Louis,  Mo.;  Charles  Farnham,  I.  W.  Hel- 
man  Bldg.,  Los  Angeles,  Cal.;  Sperry  & 
Bittner,  422  First  Ave.,  Pittsburgh,  Pa.; 
Woonsocket,  R.  I.;  Pawtucket,  R.  I.;  Val- 
ley Falls,  R.  I.;  E.  P.  Bartlett  & Co.,  15  N. 
Jefferson  St.,  Chicago,  111. 

ANCHOR8,  GUY. — Where  guy  eables  can 
be  carried  down  to  the  ground  withqut  in- 
terfering with  traffic  an  anchor  is  set  in  the 
earth  to  which  the  cable  is  secured.  This 
consists  of  an  iron  rod  with  an  enlarged 
anchor  piece  set  in  the  earth  about  5 or  6 
ft.  Such  anchors  are  of  many  types,  quite 
a few  of  which  are  of  patented  design. 

Manufacturers: 

Chance  Co.,  The,  Centralia,  Mo.  "Never 
Creep." 

CROUSE-HINDS  CO.,  Syracuse.  N.  Y. 
"Harpoon"  guy  anchor  is  scientifi- 
cally designed  and  thoroughly  tested. 
Made  of  the  best  selected  materials 
that  withstand  the  action  of  the  ele- 
ments. They  hold  fast,  having  a hold- 
ing power  of  over  four  tons,  and  are 
easily  installed;  it  takes  only  one  man 
and  a sledge  to  do  the  installing.  Copy 
of  catalog  sent  upon  request. — Adv. 

Everstick  Anchor  Co.,  St.  Louis,  Mo. 
"Everstick." 

Faultless  Anchor  & Mfg.  Co.,  The,  Cen- 
terburg.  Ohio.  "Faultless." 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago,  111. 


When  writing  to  manufacturers  please 
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GENERAL  ELECTRIC  CO.,  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 

Gund  Mfg.  Co.,  LaCrosse,  Wis.  "Drive 
& Twist." 

HALLETT  IRON  WORKS.  Harvey,  111. 
"Hallett,"  "Hiawatha."  (See  display 
advertisement  on  page  1254.) 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  "Hubbard." 

IRON  PRODUCTS  CORP..  La  Crosse, 
Wis.,  makers  of  the 
"Red-Top"  anchors. 
Drop  forged  from  steel 
of  high  tensile  strength. 
Rods  are  6 ft.  long,  % 
in.  thick.  The  sharp 
point  makes  driving 
easy  and  penetrates 
any  obstacle  in  ground. 
One  man  can  complete- 
ly install  a Red-Top 
anohor  in  one  minute. 
It  is  driven  in  ground 
and  opened  by  lifting 
about  four  inches.  This 
is  easily  accomplished 
as  It  takes  only  60 
pounds  of  pull  to  open 
blades.  Red-Top  an- 
chors can  be  used  any- 
where in  any  kind 
of  soil.  Send  for  our 
illustrated  catalog  con- 
taining complete  infor- 
mation.— Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  adv.  on  page  1278.) 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo.  "Scrulix." 

Miller  Anchor  Co.,  20  Monroe  St.,  Nor- 
walk, Ohio. 

Northern  Pole  & Lumber  Co.,  Palladio 
Bldg.,  Duluth,  Minn.  (Cedar.) 

St.  Louis  Malleable  Casting  Co.,  St.  Louis. 
Mo.  "O.  K." 

Specialty  Device  Co.,  The.  106  W.  3rd  St., 
Cincinnati,  Ohio.  "Bierce." 

Universal  Cable  Grip  Co.,  Skaneateles, 
N.  Y.  "Red  Top." 

WApak  Hollow  Ware  Co.,  Wapakoneta, 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house.  (See  display  adv.  on  pages  1395- 
1402.) 

ANDERSON. — Trade  name  for  time 
switches  manufactured  by  the  Albert  & J. 
M.  Anderson  Mfg.  Co.,  Boston,  Mass. 

ANDERSON. — Trade  name  for  electric 
railway  brake  adjusters  manufactured  by 
Holden  & White,  Inc.,  343  S.  Dearborn  St., 
Chicago,  111. 

ANDERSON. — Trade  name  for  seft-ad- 
justing  arms  and  lighting  fixtures  manu- 
factured by  the  Localized  Lighting  Corp., 
540  W.  58th  St.,  New  York.  N.  Y. 

ANDERSON  CO.,  THE  V.  D.— Cleveland, 
Ohio.  Manufacturer  of  oil  and  steam  sepa- 
rators, steam  traps  and  oil  filters.  Business 
established  1885.  President,  C.  O.  Ander- 
son; vice-president  and  sales  manager,  F. 
B.  Anderson;  secretary,  treasurer  and  gen- 
eral manager,  A.  D.  Anderson.  Main  office 
and  factory,  1935  W.  96th  St.,  Cleveland, 
Ohio.  Branch  offices,  537  Race  St.,  Phila- 
delphia, Pa.;  100  Pearl  St.,  Boston,  Mass.; 
Union  Trust  Bldg.,  Baltimore,  Md. ; 431  S. 
Dearborn  St.,  Chicago,  111. 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO.— 154-160  Whiting  St.,  Chicago.  111. 
Manufacturer  of  automotive  and  surgical 
lighting  specialties.  President,  E.  G.  K. 
Anderson;  vice-president  and  general  man- 
ager, B.  G.  Grisby;  secretary,  O.  E.  Grigs- 
by; treasurer,  J.  A.  Johnson;  sales  man- 
ager, O.  Q.  Hinds. 

ANDERSON  FOUNDRY  & MACHINE 

CO. — Anderson,  Ind.  Manufacturer  of  oil 
engines.  Business  established  1872.  Pres- 
ident, W.  N.  Durbin;  sales  manaer,  R.  B. 
White.  Branch  offices  and  warehouses, 
Stuttgart,  Ark. ; Donaldsonville,  La. 

ANDERSON  MFG.  CO.,  ALBERT  & J. 

M. — Boston,  Mass.  Manufacturers  of  elec- 
tric railway,  light  and  power  specialties. 
President,  J.  M.  Anderson;  secretary,  An- 
dreas Anderson;  treasurer  and  general 
manager,  Alf  E.  Anderson;  sales  manager. 
George  B.  Crane.  Main  office,  289-305  A 
St.,  Boston.  Mass.  Branch  offices,  135 
Broadway,  New  York,  N.  Y. ; 429  Real 
Estate  Trust  Bldg..  Philadelphia,  Pa.;  105 
S.  Dearborn  St.,  Chicago,  111. 

ANDIS,  O.  M.,  MFG.  CO.— 1024  12th  St., 
Racine.  Wis.  Manufacturer  of  electric  hair 
clippers  and  cutters.  Business  established 
1918.  President,  Matthew  Andis;  vice-pres- 


ident, Henry  Meltzer;  secretary  and  treas- 
urer, John  Oster. 

ANDRAE  & SONS  CO.,  JULIUS.— Mil- 
waukee, Wis.  Manufacturer  of  farm  light- 
ing and  power  plants  and  motor-generators. 
Business  established  1860.  President,  treas- 
urer and  general  manager,  Henry  P. 
Andrae;  vice-president  and  sales  manager, 
J.  C.  Schmid tbauer;  secretary,  F.  T.  An- 
drae. Main  office,  Broadway  & Michigan 
Sts.,  Milwaukee,  Wis.  Branch  offices,  21  E. 
Michigan  St.,  Duluth,  Minn.;  811  1st  SL, 
S.  E..  Mason  City,  Iowa. 

ANDRESSEN  CO.,  JACOB.— 258  3rd 
Ave.,  S.,  Minneapolis,  Minn.  Manufacturer 
of  lighting  fixtures  and  fixture  fittings  and 
parts.  Business  established  1902.  Presi- 
dent, Jacob  Andresen;  vice-president,  Hel- 
ga  Andresen;  secretary /Albert  Russ;  treas- 
urer, F.  W.  Alban. 

ANDREW. — Trade  name  for  electric 
clocks  manufactured  by  the  Andrew  Key 
Corp.,  210  Olive  St.,  St.  Louis,  Mo. 

ANDREWS  HEATING  CO.— 2529  Univer- 
sity Ave.,  S.  E.,  Minneapolis,  Minn.  Manu- 
facturer of  heat  regulators.  Business  es- 
tablished (about)  1900.  President,  George 

C.  Andrews;  vice-president,  secretary- 
treasurer  and  general  manager,  R.  W.  Otto; 
sales  manager,  M.  A.  Phillips. 

ANDREWS  STEEL UO.,  THE.— Newport. 
Ky.  Manufacturer  of  alloy  steel. 

ANGELL  BELT  HOOK  CO.— Providence, 
R.  I.  Manufacturer  of  belt  fasteners. 

angldile  computing  scale  CO.— 

Elkhart,  Ind.  Manufacturer  of  electric 
coffee  grinder. 

ANGLE  ADAPTERS. — See  Adapters,  re- 
ducers or  extensions,  socket. 

ANGLE  OF  LEAD  AND  LAG.— If  there 
is  a phase  difference  between  a sinusoidal 
alternating  current  and  its  e.  m.  f.,  the 
angle  between  them  is  the  angle  of  lead 
with  respect  to  the  leading  quantity,  and 
the  angle  of  lag  with  respect  to  the  lagging 
quantity.  The  cosine  of  this  angle  is  called 
the  power- factor.  See  Lead  and  lag,  also 
Phase  difference. 

ANGLES  AND  CHANNELS,  BRASS, 
BRONZE  AND  COPPER. — Brass,  bronze 
and  copper  are  sometimes  rolled,  drawn  or 
extruded  into  angles,  channels  and  many 
other  special  and  ornamental  shapes. 
These  are  sometimes  used  for  electrical 
purposes,  especially  the  angles  and  chan- 
nels which  are  used  for  busbars  that  re- 
quire greater  rigidity  and  strength  than 
ordinary  bars.  These  special  shapes  are 
also  cut  up  into  short  lengths  to  make 
parts  for  electrical  apparatus,  this  being 
a very  economical  way  of  making  some 
of  the  special  shaped  conducting  members. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

ANGUERA  LUMBER  A TIE  CO.— Chi- 
cago, 111.  Producer  of  insulating  lumber 
and  railway  ties.  Business  established 
1905.  President  and  treasurer,  F.  de  An- 
guera;  vice-president,  M.  H.  Clifton;  sec- 
retary, A.  Cattell.  Main  office,  1101  Con- 
way Bldg.,  Chicago,  111.  Branch  offices, 
St.  Louis,  Mo.;  Cincinnati,  Ohio. 

ANGULAR  VELOCITY.— A term  applied 
to  an  alternating  current  and  referring  to 
the  angular  velocity  of  the  rotating  vec- 
tor that  may  be  used  to  represent  the  cur- 
rent. It  is  the  product  of  2r  by  the  fre- 
quency in  cycles  per  second.  This  product 
is  expressed  in  radians  per  second  and  is 
given  the  symbol  a. 

ANILINE. — CeH^.NH*;  an  organic  inter- 
mediate of  considerable  Importance;  m.p. 
— 8*C.;  b.p.  184*  C.  It  is  made  by  the 
electrolytic  reduction  of  nitrobenzene. 

ANIMATOGRAPH. — Trade  name  for  mo- 
tion picture  machines  manufactured  by  the 
Victor  Animatograph  Co.,  527  W.  4th  St., 
Davenport,  Iowa. 

ANION. — That  part  of  an  electrolyte 
which  is  liberated,  or  tends  to  be  liberated, 
by  the  action  of  an  electric  current  at  the 
anode.  Sometimes  erroneously  applied  to 
these  parts  of  compounds  before  electroly- 
sis is  attempted,  but  the  term  has  no 
meaning  until  an  electrolyzing  current  is 
applied,  since  anions  are  brought  into  ex- 
istence only  by  the  electrolytic  action  of 
the  current  at  the  anode. 

ANISOTROPIC  CONDUCTORS  OR  Dl- 
ELECTRICS. — These  are  conductors  or  di- 
electrics which  exhibit  different  electrical 
qualities  when  measured  In  different  direc- 
tions, i.  e.,  different  conductance  and  re- 
sistance when  measured  with,  along  and 
across  the  grain  stratification,  plane  of 
crystallization,  etc. 

ANNOUNCERS,  TELEPHONIC,  DEPOT, 
HOTEL,  ETC. — These  are  telephones 
which  are  designed  and  arranged  to  speak 
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loudly  enough  to  be  heard  In  a room  with- 
out putting  the  receiver  to  the  ear.  They 
are  used  for  paging  people  in  a hotel,  for 
calling  employees  in  a factory  or  store, 
for  announcing  trains  in  a railroad  station, 
for  advertising  goods  displayed  in  a store 
window,  and  many  other  uses.  The  re- 
ceiver is  usually  provided  with  a horn.  By 
means  of  amplifiers  as  many  as  50  to  100 
reproducers  may  be  operated  by  one  trans- 
mitter, thus  one  person  can  make  simul- 
tai  eous  announcements  In  many  rooms  or 
parts  of  an  establishment. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “ConnecticuL” 

KLAXON  CO..  Newark,  N.  J. 

Magnavox  Co.,  The,  2701-2765  E.  14th  St., 
Oakland,  Cal. 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St..  Elizabeth,  N.  J.  “Modern." 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St..  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  “De  Veau.” 

Winkler- Reichmann  Co..  4801  S.  Mor- 
gan St.,  Chicago,  111.  “Still  Small 
Voice,”  “Electric  Page  Boy.” 

ANNUNCIATORS,  BURGLAR- ALARM. 
— These  annunciators  are  similar  to  those 
used  in  offices,  except  that  the  drops  indi- 
cate within  certain  limits  the  location  of 
the  attempted  entry.  This  type  is  em- 
ployed in  connection  with  window  and  door 
contacts  and  their  alarm  circuits. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Cbnn.  “Ansonia.” 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

Bunnell  & Co..  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  “Bunnell.” 

EDWARDS  & CO.,  INC.,  140th  & Exter- 

__lj>r  Sts.,  New  York,  N.  Y.  “Dixie.” 

HOLTZER- CABOT  ELECTRIC  CO., 

THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.. 
17  Park  PI.,  New  York,  N.  Y. 

WILKINS  CO..  51  N.  7th 
St.,  Philadelphia,  Pa. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “De  Veau.” 

ANNUNCIATORS,  CARRIAGE  CALI 

Carriage  call  annunciators  are  mounted  out- 
side of  theaters,  hotels,  etc.,  to  facilitate 
loading  and  avoid  congestion.  Each  driver 
Is  given  a number  on  arrival  and  when 
his  passengers  are  ready  to  leave  his  num- 
displayed  on  the  annunciator  and 
he  brings  the  carriage  or  car  to  the  door. 
One  annunciator  of  this  type  consists  of 
of  i?mps  baFk  of  a glass  bearing 
numbers.  By  pressing  buttons,  the  cir- 
cuits to  certain  lamps  are  closed  and  the 
driver's  number  displayed.  Another  type 
has  two  or  three  ribbons  numbered  from 
0 to  9,  which  are  rotated  to  give  the  de- 
sired combination  and  then  the  lights  are 
turned  on.  A third  type  consists  of  three 
composite  banks  of  lamps  so  arranged  that 
combinations  forming  any  number  may  be 
had.  This  type  is  not  ordinarily  known 
as  an  annunciator;  for  this  type,  see 
Calls,  carriage,  electric. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St..  New  York,  N.  Y. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

EDWARDS  & CO.,  INC.,  140th  & Exter- 
ior Sts.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston,  Mass. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 

ANNUNCIATORS.  ELECTRICAL  RE- 
SET.— After  the  indicator  of  an  annunciat- 
or has  been  operated,  a second  button  is 
pushed  which  sends  a current  through 
reset  magnets,  the  armatures  of  which 
are  attracted  and  this  movement  resets 
the  indicators.  The  electrical  reset  Is  of 
special  advantage  where  the  annunciators 
are  so  located  that  mechanical  reset  would 
be  difficult. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Ansonia.” 

Auth  Electrical  Specialty  Co.,  422  E. 
63rd  St.,  New  York,  N.  Y. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 


Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quin- 
cy, Mass.  “Cotelco.” 

EDWARDS  & CO..  INC.,  140th  & Exter- 
ior Sts.,  New  York,  N.  Y.  “Semaphore,” 
“Dixie,”  “Arrow.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

PARTRICK  & WILKINS  CO„  61  N.  7th 
St.,  Philadelphia,  Pa.  “Competition”, 
“Guarantee,”  “Presto.” 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “De  Veau.” 

ANNUNCIATORS,  ELEVATOR.— An  an- 
nunciator placed  in  the  car  of  an  glevator 
to  indicate  to  the  operator  which  floor 
wants  service.  There  is  a flexible  cable 
which  drops  from  the  floor  of  the  car  to  the 
side  of  the  elevator  shaft  and  carries  the 
circuits  to  the  push  buttons  (one  or  two  at 
each  floor)  and  to  the  source  of  current 
(battery  or  central-station  current).  The 
annunciator  takes  several  forms,  most  of 
them  using  drops,  targets  or  lamps.  Often 
there  are  two  push  buttons  at  each  floor, 
with  two  annunciator  drops  for  each  floor 
in  the  car.  One  indicates  “up”  and  the 
other  “down.”  When  there  are  several 
elevators  in  a bank,  it  is  customary  to  in- 
terlock the  push  buttons  and  announciators 
so  that  the  first  car  to  come  down  or  up  will 
pick  up  the  passenger.  These  annunciators 
are  a great  convenience  where  there  are 
only  one  or  two  elevators.  Where  there 
are  three  or  more  elevators  In  a bank  a 
lamp  signal  system  is  usually  preferable. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Ansonia.” 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn/  “Connecticut.” 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

EDWARDS  & CO.,  INC.,  140th  & Exte- 
rior Sts.,  New  York.  N.  Y. 

Elevator  Signal  Co.,  116  West  St.,  New 
York,  N.  Y. 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken,  N.  J.  “Locdrop.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI..  New  York,  N.  Y. 

PARTRICK  & WILKINS  CO..  61  N.  7th 
St.,  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
“Ross,”  “Dandy.” 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

ANNUNCIATORS,  FIRE-ALARM.— These 
annunciators  are  usually  operated  in  con- 
nection with  a sprinkler  system.  The  open- 
ing of  a sprinkler  head  causes  the  water  to 
flow  in  a riser,  the  valve  of  which  in  open- 
ing closes  the  circuit  of  a relay  in  the  an- 
nunciator indicating  the  location  of  the  fire. 
This  relay  in  turn  closes  the  circuit  of  a set 
of  batteries  directly  through  fire-alarm 
bells  in  the  building  and  may  also  send  the 
alarm  to  the  city  system. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St..  New  York.  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

EDWARDS  & CO.,  INC.,  140th  & Exte- 
rior Sts.,  New  York,  N.  Y.  “18th 
Century.” 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St..  New  York.  N.  Y. 

PARTRICK  & WILKINS  CO.,  61  N.  7th 
St..  Philadelphia,  Pa. 

Spielman  Electric  Co.,  1531  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

ANNUNCIATORS,  HOSPITAL.— These 
are  designed  to  eliminate  the  noise  of  a 
bell  or  buzzer.  If  a patient  pushes  a button 
the  action  of  a relay  closes  a circuit  which 
lights  a signal  lamp,  and  a drop  giving  the 
number  of  the  ward  or  room  is  also  dis- 
played on  the  annunciator.  The  lamp  re- 
mains lighted  until  an  attendant  resets  the 
annunciator.  This  system  may  be  extended 


to  include  a lamp  over  the  door  of  each 
room  and  a master  annunciator  in  the 
superintendent’s  office  to  show  when  calls 
are  answered. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston.  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

PARTRICK  & WILKINS  CO..  61  N.  7th 
St.,  Philadelphia,  Pa. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

A N N U N C I ATORS,  H OTE  L.— Annuncia- 
tors of  this  type  may  be  equipped  with  as 
many  as  120  indicators  per  panel  so  wired 
that  the  pressing  of  a button  registers  at 
the  office  the  number  of  the  room  from 
which  the  call  is  made  and  also  sends  a 
return  call  to  a bell  or  buzzer  in  the  room 
calling.  These  annunciators  are  used  in 
hotels  that  have  no  private  telephone  sys- 
tem connected  to  each  room. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Ansonia.” 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

EDWARDS  & CO.,  INC.,  140th  and  Ex- 
terior Sts.,  New  York,  N.  Y. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & Squan- 
tum Sts.,  Norfolk  Downs,  Quincy,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

PARTRICK  & WILKINS  CO..  61  N.  7th 
St.,  'Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
“Dandy,”  “Ross.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

ANNUNCIATORS,  LAMP  TYPE.— An- 
nunciators of  this  type,  instead  of  having 
drops,  have  small  lamps  which  are  lighted 
to  give  the  signal.  In  one  type  each  lamp 
is  mounted  in  a shell  socket  with  an  enclos- 
ing glass  disk  set  flush  with  the  surface  of 
the  annunciator.  A number  plate  below 
the  lamp  Indicates  the  origin  of  the  call. 
Other  types  have  numbers  on  a darkened 
glass  shield  and  the  call  operates  a lamp 
directly  behind  the  corresponding  number. 
In  nearly  all  cases  the  signal  sent  in  merely 
operates  a relay  controlling  the  lamp  cir- 
cuit. Annunciators  of  this  type  may  have 
individual  or  group  resets.  They  are  ap- 
plicable to  almost  any  annunciator  system, 
but  are  more  frequently  used  on  large  in- 
stallations where  there  are  many  call  sta- 
tions. as  in  hotels,  etc.,  and  on  telephone 
switchboards. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St..  New  York,  N.  Y. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  West 
St..  New  York.  N.  Y. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  “DeVeau.” 

WURDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis.  Mo. 

ANNUNCIATORS,  MARINE.— Annuncia- 
tors for  marine  service  are  made  in  sub- 
stantial form  with  either  a metallic  or 
wooden  case  and  consist  essentially  of  elec- 
tromagnetically  operated  shutters,  arrows, 
drops  or  lamps  and  a bell  or  audible  sig- 
nal. On  cargo  vessels  push-button  stations 
are  placed  In  the  officers’  quarters  and  the 
annunciator  is  usually  located  In  the  gal- 
ley. On  passenger  vessels  such  a system 
is  requisite  to  permit  calls  from  passen- 
gers at  all  times  for  assistance,  and  push 
buttons  are  placed  in  each  stateroom,  often 
also  in  other  parts  of  the  ship.  These  are 
sometimes  provided  with  a thermostatic 
attachment,  if  no  general  flre-alarm  sys- 
tem is  installed,  and  Indicate  on  the  an- 
nunciator the  presence  of  Are.  In  these 
cases  thermostatic  control  points  are  also 
located  in  various  compartments  of  the 
steamer  not  accessible  to  the  observation 
of  the  officers  and  crew. 

The  annunciators  are  usually  designed 
so  that  an  attendant  Is  required  to  restore 
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the  drop  and  the  bell  continues  to  ring 
until  this  is  done.  Annunciators  of  special 
form  are  also  provided  for  use  with  the 
genera]  fire-alarm  systems  and  are  placed 
where  an  attendant  or  watch  officer  is 
constantly  on  duty. 


Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York.  N.  Y. 

Cooley  Electric  Co.,  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 

Cory  A Son,  Inc.,  Charles,  183-187  Var- 
ifck  St.,  New  York,  N.  Y. 

EDWARDS  & CO.,  INC..  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

HOLTZBR-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116 
West  St..  New  York.  N.  Y. 

Marine  Electric  Co.,  196  Fremont  St., 
San  Francisco,  Cal.  “Meco.” 

PARTRICK  A WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
“Ross." 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau." 


ANNUNCIATORS,  MISCELLANEOUS.— 
Besides  serving  to  indicate  an  ordinary 
call,  annunciators  for  hotels  are  sometimes 
wired  to  permit  the  sending  of  a series  of 
calls  to  each  room  every  few  seconds  for 
several  minutes,  this  signal  serving  as  a 
fire  alarm.  Such  annunciators  are  termed 
"return  call  and  fire  alarm."  Car  and 
steamer  annunciators  are  designed  with 
special  reference  to  withstanding  the 
shocks  and  Injury  liable  to  be  met  with 
on  steamships.  This  classification  also  in- 
cludes other  special  and  miscellaneous 
types  not  otherwise  listed. 

Manufacturers: 


Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  "Ansonia." 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York.  N.  Y. 

EDWARDS  & CO.,  INC.,  New  York,  N. 
Y.  Annunciators  for  residences,  ho- 
tels, offices,  industrial  plants,  etc.  A 
large  variety  of  types  and  styles  for 
surface  or  flush  mountings,  also  for 
desk  use.  The  San-Fer-Ann.  illustrated, 
is  attractive  and  dependable  and  in 
keeping  with  the  white  tile  kitchens  in 


The  San-Fer-Ann  Annunciator 


modern  homes.  It  has  a steel  case  fin- 
ished in  white  enamel.  Annunciators 
with  wood  cases  are  supplied  to  match 
surroundings.  Various  types  are  mada 
for  hand  reset  or  electric  reset;  also 
special  designs  for  hotel  offices,  ele- 
vators. fire  alarm  systems,  etc, — Adv. 


HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116 
West  8t.,  New  York,  N.  Y. 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

PARTRICK  A WILKINS  CO.,  61  N.  7th 
St..  Philadelphia,  Pa.  . 

Paxton  A Vierling  Iron  Works,  Omaha, 
Neb. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau." 


ANNUNCIPHONE. — Trade  name  for  tele- 
phones and  switchboards  manufactured  by 
the  Samson  Electric  Co.,  Canton,  Mass. 

ANODE, — Conventionally,  the  electrode 
by  which  current  enters  an  electrolyte.  The 
electrode  connected  outside  the  electrolytic 
cell  to  the  positive  (+)  pole  of  a d-c. 
generator  or  discharging  storage  battery, 
or  to  the  carbon  pole  of  a primary  battery, 
or  its  equivalent. 


ANODE  RAYS. — These  are  commonly 
called  canal  rays.  They  are  found  in  the 
region  behind  a perforated  anode  in  a 


vacuum  tube  through  which  there  is  an 
electrical  discharge.  They  are  positively 
charged  particles  having  a mass  prac- 
tically that  of  a molecule  of  the  gas  in  the 
tube  and  moving  with  a relatively  small 
velocity.  They  produce  fluorescence  which 
is  gray  or  bluish  gray. 

ANODE  SLIME8.— The  residue,  usually 
spongy,  muddy  or  slimy,  remaining  at  the 
anode  when  the  latter  is  composed  of  im- 
pure metal;  the  principal  metal  dissolve 
while  the  undissolved  constituents  of  the 
anode  form  the  anode  mud  or  slimes.  It 
sometimes  falls  away  continuously  from 
the  anode  and  settles  to  the  bottom  of  the 
cell,  or  it  may  adhere  to  the  residue  of 
the  anode  as  a thick  mud  which  can  be 
scraped  off.  In  refining  impure  copper,  tin 
or  lead  containing  the  precious  metals,  the 
slime  is  largely  composed  of  silver,  gold 
and  platinum,  and  is  carefully  collected 
and  treated  for  the  recovery  of  these 
metals. 

ANODES,  ELECTROLYSIS  AND  ELEC- 
TROPLATING, MISCELLANEOUS.  — For 

electrolytic  processes  the  anodes  are 
usually  required  to  be  quite  pure.  Graphite 
and  lead  are  both  used  for  this  purpose  in 
some  of  the  commercial  processes  as  they 
are  not  readily  attacked  by  the  electrolyte. 
Platinum  anodes  are  used  In  laboratory 
work.  For  electroplating  the  anode  must 
usually  be  of  the  same  metal  that  is  to  be 
deposited.  It  is  therefore  silver,  gold,  nickel, 
copper,  brass,  zinc,  tin  or  lead  in  some  of 
the  more  common  plating  processes. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls. 
N.  Y. 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

Bennett-O’Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111. 

Bishop  & Co.  Platinum  Works,  J.,  Mal- 
vern, Pa. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

Burns  Supply  Co.,  E.  Reed,  21-27  Jack- 
son  St.,  Brooklyn,  N.  Y.  (Electroplat- 
ing.) 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  16th  St.,  New  York,  N.  Y. 

Faries  Mfg.  Co.,  Decatur,  111. 

Fischer- Sweeny  Bronze  Co.,  Inc.,  1301 
Grand  St.,  Hoboken,  N.  J. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 
"G.  P.  S." 

Hagstoz  & Son,  T.  B.,  709  Sansom  St.. 
Philadelphia,  Pa. 

Handy  A Harman,  69  Cedar  St.,  New 
York,  N.  Y.  (Silver.) 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St..  Chicago,  111.  "XLNT.M 

Manhattan  Brass  Co.,  332  E.  28th  St.. 
New  York,  N.  Y. 

Munning  & Co.,  A.  P.,  Church  St.,  Ma- 
tawan,  N.  J. 

New  Haven  Copper  Co.,  The,  Seymour. 
Conn.  (Copper.) 

Pacific  Metal  Works,  163-159  1st  St.,  San 
Francisco,  Cal. 

Randolph-CIowes  Co.,  The,  Box  1012,  Wa- 
terbury, Conn.  (Brass  and  copper.) 

U.  S.  Electro  Galvanising  Co.,  32-34 
Stockton  St.,  Brooklyn,  N.  Y. 

Universal  Bearing  Bronze  Co.,  Winsted. 
Conn. 

ANODES,  INSOLUBLE.— Anodes  which 
are  not  attacked,  disintegrated,  decom- 
posed or  dissolved  when  the  electrolyzing 
current  passes;  permanent  anodes.  Plati- 
num is  used  as  such  in  the  laboratory,  but 
only  rarely  in  commercial  practice  because 
of  its  high  cost.  Plates  of  cast  magnetic 
iron  oxide  are  used  In  sulphate  solutions, 
but  are  rather  brittle  and  easily  broken. 
Sheet  lead  is  semipermanent,  i.  e.,  is  at- 
tacked only  slowly  in  sulphate  solutions. 
Graphite  can  be  thus  used  as  anode  In 
many  electrolytic  processes,  particularly 
in  producing  chlorine  from  salt  solutions. 

ANODION  METAL  CO.,  THE.— 124 
South  St.,  Baltimore,  Md.  Manufacturer 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1919.  Pres- 
ident, C.  W.  Harvey;  secretary  and  sales 
manager,  S.  S.  Murray;  treasurer,  J.  C. 
Taliaferro.  Sales  representatives,  C.  G. 
Schllchter,  1526  Walnut  St.,  Philadelphia, 
Pa.;  S.  S.  Patrick,  606  Lyric  Bldg.,  Vine 
St.,  Cincinnati,  Ohio. 

ANOLYTE. — That  portion  of  the  elec- 
trolyte in  contact  with  the  anode  and 
which  is  kept  from  mixing  freely  with  the 
catholyte  by  a porous  partition  or  capil- 
lary tube  or  syphon.  The  anolyte  is  sub- 
jected to  the  adducing  influence  of  the 
anode,  but  not  to  the  reducing  influence 
of  the  cathode. 


ANSONIA. — Trade  name  for  push  but- 
tons and  annunciators  manufactured  by  the 
Ansonia  Electrical  Co.,  Ansonia,  Conn. 

ANSONIA  ELECTRICAL  CO.,  THE.— 
Ansonia,  Conn.  Manufacturer  of  annun- 
ciators, bells,  buzzers,  push  buttons  and 
wire.  Business  established  1895.  President, 
Thomas  Wallace;  secretary  and  treasurer, 
L.  F.  Anschutz;  general  manager,  Thomas 
Wallace,  3rd;  sales  manager,  W.  J.  Tonkin. 
Main  office  and  factory,  Ansonia,  Conn. 
Branch  office,  220  Broadway,  New  York, 
N.  Y.  Sales  representatives,  Monroe  Brass 
A Wire  Co.,  801  Traction  Bldg.,  Cincin- 
nati, Ohio;  B.  K.  Sweeney,  13th  Ave.  A 
Broadway,  Denver,  Colo.;  George  A.  Gray 
A Co.,  589  Mission  St.,  San  Francisco,  Cal.; 
Electric  Equipment  Co.,  9 S.  Clinton  St., 
Chicago,  111. 

ANSONIA  NOVELTY  CO.,  THE.— 285 
Main  St.,  Ansonia,  Conn.  Manufacturer  of 
toy  motors,  oilers  and  screw  machine 
products. 

ANSTICE  A CO.,  INC.,  JOSI AH.— Roch- 
ester, N.  Y.  Manufacturer  of  labor-saving 
devices  for  hotels,  restaurants,  etc.  Main 
office,  Rochester,  N.  Y.  Branch  offices,  81 
Walker  St.,  New  York,  N.  Y.;  56  E.  Ran- 
dolph St.,  Chicago,  111. 

ANTAKWA  CO.,  THE.— 212  N.  Jefferson 
St.,  Chicago,  111.  Manufacturer  of  insulat- 
ing paints.  Business  established  1917. 
President,  R.  H.  Wagner;  secretary,  treas- 
urer and  general  manager,  H.  J.  Wagner. 

ANTENNA,  RADIO That  portion  of  a 

radio  station  used  for  the  radiation  (trans- 
mission) or  absorption  (reception)  of  elec- 
tromagnetic waves  is  called  the  antenna. 
In  general  the  same  antenna  can  be  used 
for  both  purposes.  The  most  common  type 
of  antenna  consists  of  a system  of  elevated 
wires  which  may  take  one  of  several  forms. 
Three  common  forms  of  this  type  are  the 
T,  the  inverted  L,  and  the  umbrella  an- 
tenna. 

The  loop  or  coil  antenna  has  recently 
found  much  favor  for  receiving  due  to  its 
static-eliminating  and  directional  proper- 
ties. The  coil  antenna  receives  best  when 
placed  so  that  the  plane  of  the  coll  coincides 
with  the  direction  of  the  incoming  signals. 
(See  Direction  finding,  radio.)  It  consists 
of  a coil  of  wire  of  one  or  more  turns  hav- 
ing a diameter  of  from  2 to  100  ft.',  de- 
pending upon  the  wave  length  desired.  The 
intensity  of  the  signals  received  by  such  a 
receiving  antenna  is  not  as  great  as  for  the 
elevated  type  but  the  ratio  of  signal  inten- 
sity to  static  intensity  is  greater. 

Long  wires  burled  In  the  earth  or  sub- 
merged in  water  are  often  used  for  receiv- 
ing and  possess  certain  advantageous 
properties.  Combinations  of  the  above 
mentioned  antennas  are  sometimes  used  to 
obtain  certain  directive  effects  or  to  min- 
imize the  effect  of  static. 

ANTENNA  SUPPORTS,  STEEL  POLE. 

— Steel  poles  are  sometimes  used  for  the 
support  of  an  antenna  where  the  height  is 
not  great,  as  in  amateur  stations.  The  pole 
is  often  mounted  on  the  roof  of  a house, 
garage  or  barn,  as  this  permits  a relatively 
high  antenna  without  using  a long  pole  or 
tower.  Steel  poles  are  usually  made  with  a 
varying  cross  section,  growing  smaller  in 
diameter  near  the  top.  Some  improvised 
antenna  supports  for  amateur  stations  arc 
merely  made  of  one  or  more  lengths  of  gas 
pipe  or  conduit  joined  together.  All  anten- 
na supports  should  be  well  guyed. 

Manufacturers: 

Blaw-Knox  Co.,  Farmer’s  Bank  Bldg., 
Pittsburgh,  Pa. 

Chicago  Radio  Laboratory,  Ravenswood  A 
Schreiber  Aves.,  Chicago,  111. 

DeForest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
"RVA." 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

ANTENNA  SUPPORTS,  TOWER  TYPE. 

— See  Towers,  steel,  radio  antenna. 

ANTENNA  SUPPORTS,  WOOD  POLE 
OR  MAST. — Wooden  poles  are  often  used 
for  the  support  of  small  and  comparatively 
low  antennas.  They  are  widely  used  by 
amateurs  for  mounting  on  top  of  a house 
or  shed.  The  mast  type  supports  afford 
greater  height  as  they  consist  of  several 
poles  spliced  together  like  a ship  mast. 
Supports  of  this  type  require  guying.  For 
use  with  portable  radio  sets  a single  pole 
or  a sectional  mast  may  be  used  and  by 
properly  guying  no  foundation  or  rigid  base 
is  required.  This  type  of  support  is  used 
largely  In  the  United  States  Army.  A sec- 
tional mast  which  joins  together  like  a 
fish  pole,  composed  of  about  10  sections,  is 
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also  used  with  a truck  as  a base  and  gives 
a height  of  about  7<Lft.  Ouy  wires  are  used 
and  the  antenna  is  of  the  umbrella  type 
which  serves  further  to  guy  the  top  of 
the  mast. 

Manufacturers: 

Chicago  Radio  Laboratory,  Rave  ns  wood 
& Schrelber  Aves.,  Chicago.  111. 

DeForest,  Inc.,  Lee,  451  3rd  St.,  San  Fran- 
cisco, Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA."  ! 

Kilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  *‘K  & 
C.” 

KLAUS  RADIO  CO.,  Eureka,  111. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Wireless  Specialty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston,  Mass. 

ANTENNA  WIRE  AND  CORD.— See 
WJre,  antenna,  and  antenna  cord. 

ANTHONY  WAYNE.— Trade  name  for 
incandescent  lamps  manufactured  by  the 
Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind. 

ANTHONY  WAYNE  LAMP  CO.— 1016 
Savilla  Ave.,  Ft.  Wayne,  Ind.  Manufac- 
turer of  electric  lamps.  Business  estab- 
lished 1921.  A.  C.  Mannweiler,  sole  owner. 

ANTHONY'S  SURE- GRIP.— Trade  name 
for  conduit  benders  manufactured  by  Paul 
W.  Herbst,  180  N.  Dearborn  St.,  Chicago, 
111. 

ANTHRACENE.— C14H10;  an  important 
organic  base  in  the  dye  industry.  It  can 
be  oxidized  electroohemically  to  anthraqui- 
none,  Ci4HeO*,  a prominent  dye  interme- 
diate. 

ANTI-BORAX  COMPOUND  CO.— Fort 
Wayne,  Ind.  Manufacturer  of  welding  com- 
pounds. Henry  J.  Miller,  proprietor. 

ANTI  HUMS* — A tightly  stretched  wire  In 
the  open  air  often  hums  more  or  less  loudly, 
especially  in  winter.  This  is  due  to 
mechanical  vibration.  A telephone  drop  line 
taken  from  such  a lead  to  the  house  of  a 
subscriber  will  carry  much  of  the  noise  to 
the  house,  where  It  is  magnified  by  the 
wooden  walls.  It  Is  worse  if  the  drop  line 
is  attached  first  to  the  center  of  a side  wall, 
which  then  acts  like  a large  diaphragm. 
An  antihum  is  a device  cut  Into  tne  drop 
line  to  stop  the  noise.  It  provides  some 
soft  material  (like  rubber)  to  bear  the  ten- 
sion of  the  line,  so  as  not  to  transmit  the 
vibration.  The  electric  current  is  carried 
around  the  device  by  a Jumper. 
Manufacturers: 

Bunnell  & Co.,  J.  H..  32  Park  Place, 
New  York,  N.  Y.  "Bunnell.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 
ANTI-INDUCTIVE.— A term  applied  to 
an  electrical  circuit  or  load  (condensive 
load),  in  which  the  current  leads  the  volt- 
age across  the  load.  The  name  comes  from 
the  fact  that  a condensive  reactance  tends 
to  counteract  an  inductive  reactance. 

ANTIMONY.— A hard  and  brittle  white 
metal  with  bluish  luster.  Symbol  Sb; 
at.wt.  120.2;  sp.gr.  6.7;  m.p.  632°C. ; b.p. 
1600°C.  The  principal  ore  is  stibnite,  Sb*S», 
from  which  it  is  obtained  by  smelting  and 
refining  in  reverberatory  furnaces,  or  some- 
times by  other  methods.  The  principal  pro- 
ducing country  is  China,  though  many 
other  countries  yield  smaller  amounts.  The 
United  States’  production  is  very  small. 
The  world’s  production  before  the  war  was 
about  25,000  tons  annually;  In  1917  it  was 
about  55,000  tons.  Its  principal  use  is  as  a 
component  of  various  alloys,  especially  hard 
lead  (in  which  form  it  Is  produced  directly 
by  blast-furnace  smelting  of  lead  ores  con- 
taining antimony),  type  metal,  Britannia 
metal,  and  bearing  metals. 

Small  amounts  of  antimony  have  been 
produced  electrolytically.  The  method  of 
Demorest  is  based  on  leaching  stibnite  with 
an  8%  solution  of  caustic  soda,  or  a solu- 
tion of  sodium  sulphide,  and  electrolyzing 
the  solution  using  a current  density  of  7 
amp.  per  sq.  ft.  at  2.7  volts,  thus  yielding 
a pure  coherent  deposit.  The  solution, 
however,  must  be  purified  after  producing 
1 lb.  of  antimony  per  lb.  of  caustic  soda 
used,  due  to  building  up  of  sodium  thio- 
sulphate In  the  solution. 

ANTI -NOISE.— Trade  name  for  com- 
mercial, marine  and  aircraft  telephones 
manufactured  by  the  Magna  vox  Co.,  2725 
E.  14th  St.,  Oakland,  Cal. 

ANTI -SPARK. — Trade  name  for  com- 
mutator lubricating  compound  manufac- 


tured by  the  John  F.  Walsh  Co.,  170  North 
St.,  Pittsfield,  Mass. 

ANTI -SPLASH. — Trade  name  for  electric 
sewage  pumps  manufactured  by  the  Barnes 
Mfg.  Co.,  N.  Main  St.,  Mansfield,  Ohio. 

ANYANGL. — Trade  name  for  adjustable 
lighting  fixtures  manufactured  by  the  Mil- 
ler Saw-Trimmer  Co.,  Penn  & Water  Sts., 
Pittsburgh,  Pa. 

ANYLITE. — Trade  name  for  lamp  socket 
dimmers  and  dimming  sockets  made  by  the 
Anylite  Electric  Co.,  Wall  St.,  Fort  Wayne, 
Ind. 

ANYLITE  ELECTRIC  CO.— Fort  Wayne. 
Ind.  Manufacturer  of  lamp  socket  dimmers 
and  dimming  sockets.  Business  established 
1918.  President,  G.  A.  Jacobs;  vice-president, 
Leonard  Sykes.  Main  office,  Wall  St.,  Fort 
Wayne,  Ind.  Branch  office,  19  S.  Wells  St., 
Chicago,  111.  Sales  representatives,  A.  Hall 
Berry,  73  Murray  St.,  New  York,  N.  Y.; 
Walter  Wilson,  710  Polk  St.,  San  Francisco, 
Cal.;  Dominion  Battery  Co.,  Ltd.,  736  Dundee 
St.,  Toronto,  Ont.,  Can.;  B.  F.  Clark  Co., 
718  Cherry  St.,  Philadelphia,  Pa.;  S.  E. 
Wiedemer,  5822  Central  St.,  Kansas  City, 
Mo.;  John  Winkler,  141  E.  4th  St.,  Cin- 
cinnati, Ohio. 

ANYLITE  TWIN.— Trade  name  for  du- 
plex sockets  manufactured  by  the  Anylite 
Electric  Co.,  Ft.  Wayne,  Ind. 

AN YWHE ARE.— Trade  name  for  adjust- 
able lighting  fixtures  manufactured  by  S. 
Wetzler,  34  Union  Sq.,  New  York,  N.  Y. 

AOSCO. — Trade  name  for  mica  insulating 
materials  manufactured  by  the  A.  O. 
Sehoonmaker  Co.,  88  Park  PI.,  New  York, 
N.  Y. 

APEX.— Trade  name  for  electric  vacuum 
cleaners  manufactured  by  the  Apex  Elec- 
trical Mfg.  Co.,  1067  E.  152nd  St.,  Cleve- 
land, Ohio.  Exclusive  distributor,  Apex 
Electrical  Distributing  Co.,  1089  E.  152nd 
St.,  Cleveland,  Ohio. 

APEX. — Trade  name  for  friction  tape 
manufactured  by  Elkhart  Rubber  Works. 
Elkhart,  Ind. 

APEX. — Trade  name  for. rail  joints  manu- 
factured by  the  Indianapolis  Switch  & Frog 
Co.,  Springfield,  Ohio. 

APEX. — Trade  name  for  power  trans- 
mission belting  manufactured  by  N.  Palmer 
& Co.,  Bridgeport,  Conn. 

APEX  APPLIANCE  CO.— 3223  W.  30th 
St..  Chicago,  111.  Manufacturer'  of  electric 
labor-saving  devices.  President,  C.  W. 
Swanson;  vice-president,  Edwin  C.  Gold- 
beck;  secretary,  O.  H.  Erhardt;  treasurer, 
A.  F.  Anderson. 

APEX  ELECTRICAL  MFG.  CO.,  THE. 
— Cleveland.  Ohio.  Manufacturer  of  elec- 
tric vacuum  cleaners  and  washing  ma- 
chines. Business  established  1913.  Presi- 
dent, C.  A.  Kolp;  vice-president,  W.  A. 
Frantz;  treasurer  And  general  manager.  C. 
G.  Frantz;  sales  manager,  R.  J.  Strltt- 
matter.  Main  office  and  factory,  1067  E. 
152nd  St..  Cleveland.  Ohio.  Branch  offices, 
Kansas  City,  Mo.;  St.  Louis,  Mo.;  Minne- 
apolis, Minn.  Exclusive  distributor,  Apex 
F.lcctrical  Distributing  Co.,  1089  E.  152nd 
St.,  Cleveland,  Ohio. 

APEX  ELECTRICAL  MFG.  CO.,  LTD. 

— 102-104  Atlantic  Ave.,  Toronto,  Ont.,  Can. 
Manufacturer  of  electric  vacuum  cleaners 
and  washing  machines. 

APEX  ELECTRICAL  SPECIALTY  CO. 

—79  Orange  St.,  Newark,  N.  J.  Manufac- 
turer of  Incandescent  lamps. 

APFEL’S. — Trade  name  for  electric  heat- 
ing and  cooking  devices  manufactured  by 
the  Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 

APOLLO. — Trade  name  for  lighting  unit 
manufactured  by  the  Holophane  Glass  Co., 
Inc.,  340  Madison  Ave.,  New  York,  N.  Y. 

APOLLO. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

APOLLO. — Trade  name  for  electrothera- 
peutic  apparatus  manufactured  by  the  Man- 
hattan Electrical  Supply  Co.,  Inc.,  17  Park 
PI.,  New  York,  N.  Y. 

APOLLO  MAGNETO  CORP.— Kingston, 
N.  Y.  Manufacturer  of  magneto  ignition 
equipment.  President  and  general  manager, 
J.  K.  Leucke;  vice-president,  Richard  M. 
Atwater,  Jr.;  secretary.  Jesse  Myers;  treas- 
urer, Paul  Stamm.  Main  office,  85  Grand 
St.,  Kingston,  N.  Y.  Factories.  Kingston, 
N.  Y. ; Brooklyn,  N.  Y.  Branch  office  and 
warehouse.  Magneto  Winding  Co.,  1723 
8th  Ave.,  Brooklyn,  N.  Y. 

APOLLO  METAL  WORKS.— LaSalle,  111. 
Manufacturers  of  zinc  sheets,  etc. 
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APOLLO-NICKELZINC — Trade  qame  for 
zinc  manufactured  by  the  Apollo  Metal 
Works.  LaSalle,  111. 

APOLLO  8PECIAL.— Trade  name  for 
sheet  steel  for  electrical  purposes  manufac- 
tured by  the  American  Sheet  & Tin  Plate 
Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 

APPARENT  POWER.— The  product  hf 
the  r.m.s.  or  effective  values  of  the  current 
and  voltage  of  a circuit;  apparent  power 
is  expressed  in  volt-amperes  or  kv-a.  Also 
see  Power,  a-c. 

APPLETON  ELECTRIC  CO.— Chicago, 
111.  Manufacturer  of  conduit  fittings. 
Business  established  1900.  President,  treas- 
urer and  general  manager,  A.  I.  Appleton; 
vice-president,  F.  H.  Merrill;  secretary,  J. 

V.  Painter;  sales  manager,  R.  P.  Tillotson. 
Main  office  and  factory,  1703  Wellington 
Ave.,  Chicago,  111.  Branch  office  and 
warehouse,  66  Barclay  St.,  New  York,  N. 
Y.  District  office,  917  Pine  St.,  St.  Louis. 
Mo.  Sales  representative.  Keeler,  White 
Co.,  509  Mission  St.,  San  Francisco,  Cal. 

APRONS,  ACIDPROOF.  — Acidproof 
aprons  are  generally  made  of  heavy  rubber 
or  rubber-coated  cloth,  and  are  worn  by 
storage-battery  attendants,  electroplaters, 
chemists,  etc.,  to  protect  the  clothing  from 
damage  by  sulphuric,  hydrocllbric  or  other 
destructive  acids.  They  are  generally  made 
with  a bib  and  are  from  46  to  48  ins.  long. 

Manufacturers: 

Battery  Equipment  & Supply  Co.,  1400 
S.  Michigan  Ave.,  Chicago,  111.  “Bes- 
co.” 

BATTERY  TOOLS  CO.,  29-A  N.  Willow 
St.,  Montclair,  N.  J. 

Boston  Woven  Hose  & Rubber  Co.,  Box 
5077,  Boston,  Mass. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The,  Toronto,  Ont.,  Can. 

Defiance  Welding  Co.,  The,  700  Phelps 
Ave.,  Defiance,  Ohio.  “Invincible.” 

Guaranteed  Batteiy  Co.,  2017-25  Lucas 
Ave.,  St.  Louis.  Mo.  “Lion.” 

Hanson  & Van  Winkle,  Newark,  N.  J. 

AQUA. — Trade  name  for  electric  water 
heaters  manufactured  by  the  Aqua  Electric 
Heater  Co.,  250  W.  54lh  St.,  New  York 
N.  Y. 

AQUA  ELECTRIC  HEATER  CO.— 250 

W.  54th  St..  New  York,  N.  Y.  Manufac- 
turer of  electric  water  heaters.  Business 
established  1920.  President  and  general 
manager,  H.  Bobker;  vice-president  and 
sales  manager,  H.  Barroll;  secretary  and 
treasurer,  H.  Dineson.  Factory,  Bridge- 
port, Conn. 

ARALCO. — Trade  name  for  showcase  and 
show  window  lighting  reflectors  manufac- 
tured by  the  American  Reflector  & Light- 
ing Co.,  100-104  S.  Jefferson  St.,  Chicago, 
111. 

ARBOR  LUX. — Trade  name  for  Christmas 
tree  lighting  outfits  manufactured  by  the 
General  Electric  Co.,  Schenectady,  N.  Y. 

ARC,  ELECTRIC. — When  an  electric 
current  Jumps  across  an  opening  or  break 
in  a circuit  a stream  of  vapor,  producing 
Intense  heat  and  light,  is  formed  by  the 
evaporation  of  the  terminal  conductors,  or 
electrodes,  and  the  vapor  continues  to  car- 
ry the  current  across  the  gap.  The  vapor 
stream  will  not  ordinarily  pass  in  a stralgnt 
line  but  follows  a curved  path  or  arc 
from  which  It  takes  its  name.  The  arc 
was  first  produced  on  a large  scale  in  1806 
by  Sir  Humphrey  Davy,  who  by  using  a 
battery  of  2,000  voltaio  cells  and  charcoal 
pencils  produced  an  arc  4 ins.  long. 

The  term  electric  arc  Is  ordinarily  re- 
stricted to  such  arcs  as  are  intentionally 
maintained  to  secure  very  high  heat  or 
light,  and  to  arcs  incidentally  formed  when 
circuits  of  high  current  or  voltage  are 
broken  or  closed  but  which  are  not  inten- 
tionally maintained.  The  former  are  high- 
ly useful;  the  latter  are  usually  an  unavoid- 
able nuisance  the  destructive  effects  of 
which  must  be  carefully  guarded  against. 
Arcs  formed  when  the  latter  type  of  cir- 
cuit is  intentionally  opened  or  closed 
(usually  periodically)  and  usefully  em- 
ployed are  more  commonly  referred  t4  as 
“sparks,”  such  as  in  the  case  of  spark 
plugs  and  spark  gaps. 

To  sustain  an  arc  the  current  It  carries 
must  be  sufficient  to  produce  continuous 
evaporation  of  the  electrodes.  These  elec- 
trodes may  be  of  carbon  or  metal,  or  com- 
posite, containing  both.  If  the  arc  is  sup- 
plied from  a constant-voltage  circuit,  its 
length  gradually  increases  with  evapora- 
tion of  the  electrodes  and  the  voltage 
across  the  arc  increases  while  its  current 
decreases;  to  maintain  the  arc  constant 
the  electrodes  must  be  fed  together,  this 
being  done  by  hand  or  automatically  by 
electrically  controlled  mechanism. 

Highly  inductive  circuits  produce  long 
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arcs  when  broken.  Such  arcs  are  usefully 
employed  In  such  equipment  as  spark 
plugs  and  spark  colls.  In  large-capacity 
or  high-tension  switches,  circuit  breakers, 
contactors,  controllers,  etc.,  this  arcing  is 
objectionable  and  causes  serious  burning 
of.  the  contacts  unless  overcome.  To  de- 
stroy such  arcs  use  is  made  of  a magnetic 
blowout  coil,  a horn  gap  or  an  air  blast 
to  lengthen  the  arc  so  that  it  breaks,  be- 
cause as  it  lengthens  its  resistance  in- 
creases and  its  current  decreases  ultimate- 
ly to  the  point  that  it  fcan  no  longer  va- 
porize the  electrode  material.  A magnetic 
field  deflects  and  lengthens  an  arc;  in 
the  magnetic  blowout  an  electromagnet 
coll  is  used  to  lengthen  the  arc  to  the 
breaking  point.  In  a horn  gap  the  heated 
vapor  rises  between  the  diverging  arms, 
lengthening  and  finally  breaking.  An  air 
blast  both  cools  the  vapor  stream  and  dis- 
places it  by  relatively  nonconducting  air 
thus  also  lengthening  it,  both  actions 
helping  to  break  the  arc. 

Arcs  may  be  maintained  by  either  direct 
or  alternating  current.  In  the  d-c.  arc 
between  carbon  electrodes  the  positive 
electrode  forms  into  a hollow  or  crater  in 
which  the  carbon  seems  to  boil.  This 
crater  gives  the  highest  temperature  at- 
tainable by  any  known  means,  this  tem- 
perature being  estimated  at  about  4.000° 
C.  (7,230°  F.).  Applications  of  the  heat 
of  the  arc  are  made  commercially  in  elec- 
tric furnaces  and  electric  welding.  See 
Furnaces,  electric  arc;  Welding,  electric, 
review  and  status  of;  also  Welders,  elec- 
tric arc. 

An  arc  is  always  accompanied  by  consid- 
erable light,  the  luminosity  and  color  of 
which  depends  on  the  electrode  materials 
and  the  current  used.  Commercial  appli- 
cations of  the  arc  for  lighting  are  made  in 
arc  lamps  and  searchlights.  See  Lamps, 
area  Searchlights;  Spotlights,  stage. 

ARC  FURNACE. — An  electric  furnace  in 
which  the  principal  source  of  heat  is  a gap 
o cross  which  the  current  Jumps  or  arcs, 
passing  through  the  ras  or  vapor  between 
the  terminals.  See  Furnaces,  electric. 

ARC  LAMPS. — See  Lamps,  arc. 

ARC  PROCESSES. — Those  processes  in 
which  a high-tension  arc  discharge  is 
utilized  in  the  fixation  of  atmospheric 
nitrogen.  (See  Nitric  acid). 

A RCA. — -Trade  name  for  regulators  man- 
ufactured by  the  American  Galco,  Inc., 
Grand  Central  Palace,  New  York,  N.  Y. 

ARCHBOLD-BRADY  CO.— Syracuse.  N. 
Y.  Manufacturer  of  steel  transmission 
structures  and  catenary  bridges. 

ARCHER. — Trade  name  for  commercial 
lighting  unit  manufactured  by  George 
Ainsworth,  New  Liggett  Bldg.,  New  York, 

ARC  MASTER. — Trade  name  for  solenoid 
switches  manufactured  by  the  Jeffrey 
Mfj.  Co.,  1st  Ave  A 4th  St..  Columbus, 

ARCO  WAND. — Trade  name  for  electrio 
vacuum  cleaners  made  by  the  American 
Radiator  Co.,  816-22  S.  Michigan  Ave., 
Chicago,  111. 

ARCOVER. — Trade  name  for  insulators, 
insulated  connectors,  knobs,  handles,  etc., 
manufactured  by  the  Electrose  Mfg.  Co., 
70  Washington  St.,  Brooklyn,  N.  Y. 

ARCS,  RADIO.— The  voltage  across  an 
electric  arc  decreases  with  increasing  cur- 
rent This  property  known  as  “negative 
resistance,"  makes  possible  the  use  of  an 
arc  as  a source  of  radio-frequency  oscilla- 
tions. The  negative  resistance  of  the  arc 
maintains  continuous  oscillations  In  a cir- 
cuit composed  of  an  aerial  and  a tuning 
'nductance.  Telegraph  signals  are  trans- 
mitted either  by  short-circuiting  a few 
turns  of  the  Inductance,  thereby  changing 
the  wave  length  or  the  transmitted  wave, 
or  by  switching  the  energy  from  a non- 
radiating  circuit  to  the  aerial.  Arc  gen- 
erators usually  contain  copper  and  car- 
bon electrodes  in  an  air-tight  water-cooled 
Chamber.  The  arc  burns  in  an  atmosphere 
of  hydrogen  or  hydrocarbon  vapor.  A 
strong  magnetic  field  is  also  applied  to 
the  arc. 

Up  to  the  present,  arc  radio-frequency 
generators  have  been  the  most  satisfactory 
source  of  continuous  oscillations.  They  are 
used  exclusively  by  the  United  states 
Navy,  for  high- power  work.  Arc  stations 
of  500  and  1.000  kw.  have  been  built.  (See 
Radio  stations,  hlgh-power.) 

ARCTIC. — Trade  name  for  lubricators 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

ARCTIC. — Trade  name  for  Journal  boxes 
manufactured  by  the  More-Jbnes  Brass  & 
Metal  Co..  3132-44  N.  Broadway,  St.  Louis, 
Mo. 


ARCWALL. — Trade  name  for  electric 
coal  cutting  machines  manufactured  by 
the  Jeffrey  Mfg.  Co.,  1st  Ave.  A 4th  St., 
Columbus,  Ohio. 

ARGOLITE. — Trade  name  for  incandes- 
cent gas  lamps  manufactured  by  the  In- 
dependent Lamp  & Wire  Co.,  1737  Broad- 
way, New  York,  N.  Y. 

ARGOLUX. — Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
Wagner- Woodruff  Co.,  830  S.  Olive  St., 
Los  Angeles,  Cal. 

ARGON. — Trade  name  for  tungsten  in- 
candescent lamps  manufactured  by  the 
Lyhtan  Electric  Lamp  Co.,  591  Central 
Ave.,  Jersey  City,  N.  J. 

ARGUS. — Trade  name  for  lightning  ar- 
resters for  telephone  and  telegraph  instru- 
ments manufactured  by  Foote,  Pierson  & 
Co.,  Inc.,  160-162  Duane  St.,  New  York, 
N.  Y. 

ARGUS  AISLE-LITE. — Trade  name  for 
aisle  lights  manufactured  by  the  Argus 
Enterprises.  Inc.,  815-823  Prospect  Ave., 
Cleveland,  Ohio. 

ARGU8  ENTERPRISES,  INC.,  THE.— 
Cleveland,  Ohio.  Manufacturer  of  project- 
ing lamp  adapters  and  aisle  lights.  H.  H. 
Cudmore,  president.  Main  office,  815-823 
Prospect  Ave.,  Cleveland.  Ohio.  Branch 
offices.  New  York,  N.  Y.;  Chicago,  111.; 
Boston,  Mass.;  Buffalo,  N.  Y.;  Denver. 
Colo.;  Dos  Angeles,  Cal.;  Omaha,  Neb.; 
Salt  Lake  City,  Utah;  Des  Moines,  Iowa. 

ARGUS-GE  MAZDA.— Trade  name  for 
projecting  lamp  adapters  manufactured  by 
the  Argus  Enterprises,  Inc.,  815-823  Pros- 
pect Ave.,  Cleveland,  Ohio. 

ARION  MFG.  CO.— 250  Devonshire  St.. 
Boston,  Mass.  Manufacturer  of  electric- 
ally operated  phonographs.  General  man- 
ager, . R.  R.  Sheldon. 

ARIONOLA. — Trade  name  for  electric- 
ally operated  phonograph  manufactured  by 
the  Arion  Mfg.  Co.,  250  Devonshire  St., 
Boston,  Mass. 

ARKANSAS  INDEPENDENT  TELE- 
PHONE ASSOCIATION.— President,  E.  M. 
Emerson,  England,  Ark.;  secretary- treas- 
urer, Thos.  Stahl,  Siloam  Springs,  Ark. 

ARKANSAS  UTILITIES  ASSOCIATION. 
— President,  C.  J.  Griffith,  manager,  Little 
Rock  Railway  & Electric  Co.,  Little  Rock, 
Ark.;  secretary,  S.  E.  Dillon,  Hot  Springs. 

ARKLESS. — Trade  name  for  nonrenew- 
able cartridge  fuses  manufactured  by  the 
Economy  Fuse  & Mfg.  Co.,  2717  Greenview 
Ave.,  Chicago,  111. 

ARM  A HAMMER.— Trade  name  for 
leather  belting  manufactured  by  the  W.  D. 
Allen  Mfg.  Cb.,  566  W.  Lake  St.,  Chicago, 
111. 

ARMATURE. — In  dynamoelectric  ma- 
chines, the  armature  is  that  part  of  a gen- 
erator from  which  electrical  energy  is  given 
out,  or  that  part  of  a motor  to  which  the 
electric  energy  to  be  converted  to  mechan- 
ical energy  is  supplied.  It  usually  consists 
of  a laminated  iron  core,  forming  a pqft 
of  the  magnetic  circuit  of  the  machiHfe, 
upon  which  are  placed  the  electric  con- 
ductors through  which  the  energy  trans- 
formation takes  place.  The  armature  is 
made  to  rotate  in  most  d-c.  machines, 
synchronous  converters  and  a-c.  com- 
mutator motors.  It  is  more  commonly  sta- 
tionary in  a-c.  generator,  synchronous 
motors,  and  squirrel-cage  and  slip-ring  In- 
duction motors.  For  listing  of  armature 
manufacturers  see  Armatures,  complete. 

With  magnets,  an  armature  is  a piece 
of  iron  joining  the  poles.  With  permanent 
magnets  it  may  serve  to  retain  the  mag- 
netism, in  which  case  it  is  called  a 
“keeper" ; with  electromagnets  it  may 
hold  a load  or  move  a part,  for  example, 
to  open  or  close  an  electric  circuit. 

ARMATURE. — Trade  name  for  friction 
tape  manufactured  by  the  Boston  Woven 
Hose  A Rubber  Co.,  Box  5077,  Boston, 
Mass. 

ARMATURE  BALANCING  MACHINES. 

— A class  of  special  machines  used  in  bal- 
ancing rotating  armatures,  or  other  ro- 
tating parts,  so  that  vibration  Is  reduced 
to  a minimum  when  such  parts  are  rapidly 
rotated.  There  are  two  degrees  of  balance 
necessary  for  this  condition,  viz.,  static 
balance  and  dynamic  balance. 

Static  balance  exists  if  there  is  no  re- 
sultant moment  about  the  axis  of  rotation 
when  that  axis  is  horizontal  and  the  rota- 
table part  is  stationary  In  anv  angular 
position.  Static  balance  can  be  determined 
with  a moderate  degree  of  sensitiveness 
without  a machine  by  resting  the  shaft  of 
the  armature  (or  other  rotatable  part)  on 
horizontal,  parallel  ways.  An  unbalance 
will  be  Indicated  by  the  rolling  of  the  ar- 
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mature  on  the  ways  until  the  heavier  side 
is  below  the  shaft.  A counterweight  on 
the  lighter  side  or  the  removal  of  weight 
from  the  heavier  side  may  eliminate  the 
tendency  to  roll,  in  which  case  the  arma- 
ture is  statically  balanced  as  nearly  as  it 
can  be  .by  this  method.  A more  sensitive 
way  of  determining  static  balance  consists 
in  rotating  the  armature  with  both  bear- 
ings rigidly  attached  to  a spring- mounted 
support,  in  which  case  a static  unbalance 
causes  vibration  of  the  support.  This  Is 
prevented  by  properly  adjusting  a counter- 
weight. 

Dynamic  balance  exists  when  a statically 
balanced  armature  or  other  rotatable  part 
is  rotated  and  there  is  no  tendency  to 
vibrate.  This  condition  may  be  determined 
by  rotating  a statically  balanced  armature 
with  one  bearing  rigidly  mounted  and  the 
other  flexibly  mounted  so  that  it  may  move 
slightly  in  an  axial  plane  against  a spring. 
If  there  is  dynamic  unbalance,  the  flexibly 
mounted  bearing  will  vibrate.  This  vibra- 
tion may  be  eliminated  by  the  proper 
placing  of  a counterweight  or  the  removal 
of  weight  without  disturbing  the  static 
balance. 

Both  static  balance  and  dynamic  balance 
are  especially  desirable  in  high-speed  ma- 
chines. 

Manufacturers: 

Bowsher  Co.,  The  N.  P.,  South  Bend, 
Ind.  “Bowsher's  Balancing  Ways." 

Lippincott-Carwen  Corp.,  Erie  Ave.  A 
Richmond  St.,  Philadelphia,  Pa. 

Olsen  Testing  Machine  Co.,  Tinius,  500 
N.  12th  St..  Philadelphia,  Pa. 

ARMATURE  BANDING  MACHINES.— 
Machines  used  in  placing  binding  wire* 
about  armatures.  These  are  laid  in  groups 
or  bands  and  serve  to  hold  the  conductors 
in  place  on  the  armature  cores.  They  are 
used  only  on  machines  where  armature 
slot  wedges  or  pegs  are  not  used  and 
where  there  is  danger  of  the  coils  becom- 
ing loosened  by  vibration  and  centrifugal 
force.  The  machines  in  some  cases  are  a 
special  form  of  lathe  or  spring  winding 
machine,  and  draw  the  binding  wire,  which 
has  a very  high  tensile  strength,  tightly 
around  the  armature. 


Manufacturers: 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  A Cambria  Sts.,  Philadelphia,  Pa. 


Peerless  Heavy  Duty  Machine 

Practically  every  repair  necessary  on 
electric  railway  or  large  industrial  ar- 
matures can  be  made  on  the  heavy- 
duty  Peerless  machine,  illustrated 
above.  It  consists  of  a banding  ma- 
chine, commutator  slotting  and  com- 
mutator grinding  machine  and  field 
coil  winding  plate.  It  saves  time  and 
labor  and  does  better  work  than  prim- 
itive methods.  The  complete  Peerless 
line,  which  is  completely  cataloged, 
also  includes  smaller  tools  for  use  in 
cases  where  the  different  operations 
are  to  be  carried  on  separately. — Adv. 

ARMATURE  CHARACTERISTIC.  — A 
curve  showing  the  relation  between  the 
exciting  current  and  load  current  for  con- 
stant speed  and  constant  terminal  volt- 
age of  a d-c.  generator  armature. 

ARMATURE  COIL  EQUIPMENT  CO.— 
3203  Scranton  Rd.,  Cleveland.  Ohio.  Man- 
ufacturer of  coil  forming  and  winding  ma- 
chines. Sole  owner  and  manager,  A. 
Fathauer. 

ARMATURE  COIL-FORMING  MA- 
CHINES.—Machines  that  form  previously 
wound  armature  coils  into  the  shape  which 
they  must  have  to  fit  properly  into  the 
slots  of  the  armature  core.  They  are  usu- 
ally machines  operating  like  a press  with 
adjustable  members  so  that  colls  of  va- 
rious shapes  and  sizes  may  be  formed  on 
them.  They  give  the  correct  spacing  be- 
tween sides  of  the  coil,  so  they  will  fit  into 
the  slots,  and  the  proper  bend  and  twist 
at  the  coil  ends.  This  insures  a neat  job 
and  makes  the  coils  uniform,  which  is  & 
difficult  and  time-consuming  operation 
when  done  by  hand. 
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Manufacturers: 

Armature  Coil  Equipment  Co.,  3203 
Scranton  Rd.,  Cleveland,  Ohio.  "Im- 
proved.** 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago 
111.  "Segur." 

A R M A TU  R E COIL-TAPING  MA- 
CHINES.— Machines  for  applying  insulat- 
ing tape  around  the  conductors  forming  an 
armature  coil.  Such  taping  not  only  serves 
for  Insulation  but  also  assists  in  holding 
the  conductors  of  the  coil  together  and  in 
the  proper  cross- sec  tlonal  form  before 
they  are  placed  in  the  armature  slots.  The 
taping  machines  often  consist  of  a bobbin 
on  a split  circular  guide  ring.  The  bobbin 
carries  sufficient  tape  to  finish  one  or  more 
coils  and  the  coil  Is  placed  so  that  it  inter- 
links the  circular  guide  ring.  The  bobbin 
thus  makes  a complete  revolution  around 
the  side  of  the  coil.  These  machines  re- 
duce the  cost  of  coil  taping  very  much,  as 
they  are  great  time  and  labor  savers. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St..  N.,  Boston,  Mass. 

Chattanooga  Armature  Works,  1-3  Dun- 
can Ave.,  Chattanooga.  Tenn. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago, 
HI.  "Segur." 

ARMATURE  C O I L-W  I N D I N G MA- 
CHINES.— Machines  holding  forms  on 
which  conductors  for  armature  coils  are 
wound:  These  forms  may  or  may  not  give 
the  coil  its  final  desired  shape.  If  they  do 
not,  the  coils  are  bent  to  the  proper  shape 
in  an  armature  coil-forming  machine, 
which  see.  The  forms  are  usually  hinged 
or  so  made  that'  after  the  coil  Is  wound, 
the  form  may  be  withdrawn  without  dis- 
turbing the  shape  of  the  coil.  In  many 
cases  the  coils  are  merely  wound  in  cir- 
cular form  by  means  of  a machine  and  are 
taped  before  being  formed  into  the  final 
shape  desired. 

ARMATURE  CORES  OR  DISKS.— The 

iron  core  of  an  armature  made  of  sheet 
iron  or  steel  rings  or  disks.  (See  Armature 
punchings;  also  see  Core,  armature.) 

ARMATURE  D I S K -NOTCHING  MA- 
CHINES.— Machines  for  cutting  the  notches 
In  armature  disks,  these  notches  combining 
to  form  the  armature  slots  when  the  disks 
are  assembled  in  the  armature  core.  These 
machines  are  always  a form  of  punch 
press,  in  some  cases  (as  for  very  small 
motors)  a standard  punch  press  being  used 
and  the  entire  disk  cut  and  notched  in  one 
operation.  For  larger  core  disks  or  sec- 
tions thereof  only  one  slot  may  be  cut  at 
a time  and  then  the  machine  must  be 
equipped  with  a dividing  head  that  will 
permit  accurate  spacing  of  the  slbts.  This 
head  must  also  permit  of  adjustment  to 
cut  varying  numbers  of  slots.  In  the  case 
of  very  large  motors  and  gene  rat  ora  instead 
of  using  complete  circular  disks,  only  sec- 
tions or  segments  of  the  disk  are  used  ana 
these  are  all  joined  together  later,  being 
overlapped  in  assembling. 

Manufacturers: 

Bliss  Co.,  E.  W.f  Adams  & Plymouth 
Sts.,  Brooklyn,  N.  Y. 

Standard  Machinery  Co.,  Auburn,  R.  I. 
(P.  O.  address,  Elmwood  Station,  Prov- 
idence, R.  I.) 

ARMATURE  PUNCHINGS.— Thin  sheets 
of  electrical  iron  or  steel  that  have  been 
punched  in  a press  or  disk-notching  ma- 
chine into  the  desired  circular  or  ring  form 
for  use  in  armature  cores.  In  small  ma- 
chines a single  punching  in  disk  or  ring 
form  may  embrace  the  whole  circumference 
of  the  armature;  in  larger  machines  only 
a section  of  the  circumference  is  included 
in  each  punching,  the  several  sections 
when  placed  end  to  end  forming  a complete 
ring.  The  punohings  are  assembled  into 
the  completed  armature  core.  (For  further 
details  see  Core,  armature.) 

Manufacturers: 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  "Barwood." 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bisseil  Co.,  The  F.,  Toledo -Blssell  Mfg. 
Dept.,  226  Huron  St.,  Toledo,  Ohio. 

Boston  Armature  Works,  77  Washing- 
ton St.,  N.,  Boston,  Mass. 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave..  Hartford,  Conn. 


Kilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  "K  & C." 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Worcester  Stamped  Metal  Co.,  Worces- 
ter, Mass. 

ARMATURE  RACKS.— Frames  for  hold- 
ing partially  or  completely  assembled 
armatures.  Where  the  armatures  are  merely 
held  or  stored  until  ready  to  be  used,  a 
wooden  Inclined  frame  is  used  having 
notches  in  the  framework  for  the  armature 
shafts  to  rest  in.  Fairly  large  armatures 
sometimes  have  a special  raok  resembling 
a sawhorse.  In  which  the  armature  Is  held 
while  being  worked  on  or  tested  as  well 
as  when  storing.  Metal  racks  are  also  used, 
especially  to  support  the  armatures  during 
the  impregnating  and  baking  processes. 

Manufacturers: 

Cowie  Electric  Co.,  The  E.  S.,  1818  Mc- 
Gee St.,  Kansas  City,  Mo. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo,  N.  Y. 

ARMATURE  REACTION.— This  is  the 
effect  of  the  current  in  the  armature  of  an 
electric  generator  or  motor  upon  the  mag- 
nitude and  distribution  of  the  flux  set  up  by 
the  current  in  its  field  winding.  With  d-o. 
machines,  this  effect  varies  with  the  mag- 
nitude of  the  current  and  with  the  position 
of  the  brushes  on  the  commutator.  If  the 
brushes  are  so  set  that  connections  to  the 
armature  windings  are  made  at  the  middle 
of  the  interpolar  space,  then  the  armature 
current  produces  a cross-magnetizing  ac- 
tion, increasing  the  flux  density  at  the 
trailing  pole  tip  In  generators  and  at  the 
entering  pole  tip  in  motors,  with  little  or 
no  change  in  the  total  number  of  lines  of 
force  per  pole.  If  the  brushes  of  a genera- 
tor are  shifted  In  the  direction  of  rotation, 
or  those  of  a motor  oppositely,  the  arma- 
ture current  also  produces  a demagnetizing 
action,  lessening  the  flux  per  pole  and 
correspondingly  reducing  the  voltage  of 
generators  and  increasing  the  speed  of 
motors. 

With  synchronous  a-c.  machines,  the 
armature  reaction  gives  cross  magnetizing 
action  when  the  current  is  in  phase  with 
the  generated  voltage  of  the  armature, 
demagnetizing  or  magnetizing  action  when 
the  current  lags  or  leads,  respectively,  the 
generated  voltage  by  a quarter  of  a period, 
and  a combination  of  cross  magnetizing 
action  with  demagnetizing  or  magnetizing 
action  when  the  current  lags  or  leads  less 
than  a quarter  of  a period.  The  effect  with 
synchronous  generators  and  motors  is  to  re- 
duce the  generated  voltage  when  the  cur- 
rent lags  behind  this  voltage  and  to  increase 
it  when  the  current  leads. 

ARMATURE  TESTING  MACHINES  AND 
OUTFITS. — Machines  or  devices  for  deter- 
mining the  presence  or  absence  of  short 
circuits,  open  circuits  and  grounds  in  arma- 
ture windings.  If  these  faults  are  present 
the  testing  machine  may  show  the  approx- 
imate location  of  them.  In  the  simplest 
fdm  these  outfits  consist  of  a source  of 
energy  with  a lamp  in  series  with  two 
testing  terminals.  For  more  accurate  work 
and  special  testing  this  may  take  the  form 
of  a testing  transformer,  which  see. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-03  S.  Michigan  Ave.,  Chicago,  III. 
“Ambu." 

Century  Electrical  Co.,  102  Randall  Ave., 
Syracuse,  N.  Y.  "Century."' 

Cowie  Electric  Co.,  The  E.  S.,  1818  Mc- 
Gee St.,  Kansas  City,  Mo. 

Niehoff  & Co.,  Inc.,  Paul  G..  232-242  E. 
Ohio  St.,  Chicago,  111. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Service  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house."  (See  display  adv.  pages  1396- 
1402.) 

ARMATURE  WINDING.— The  conductors 
that  are  placed  on  the  armature  core  and 
connected  in  any  one  of  a number  of  ways 
to  form  the  desired  electrical  circuits  are 
called  the  armature  winding.  This  term  is 
also  applied  to  the  process  of  winding  an 
armature. 

Armature  windings  are  sometimes  classi- 
fied according  to  the  shape  of  the  core  and 
the  arrangement  of  the  windings  thereon 
into  disk,  ring  and  drum  windings.  The 
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drum  type  is  about  the  only  one  now  used, 
and  has  the  conductors  placed  on  the  out- 
side of  revolving  armature  cores  and  on 
the  inside  of  stationary  armature  cores.' 

Armature  windings  are  also  classified 
according  to  the  character  of  the  circuits 
through  them  into  open-coil  and  dosed- 
coll  windings.  The  open-coil  winding  is 
one  which  forms  an  open  circuit  when  no 
outside  connections  are  brought  to  the 
armature;  a closed -coil  winding  is  one  which 
forms  a closed  circuit  on  the  armature 
without  any  outside  connections.  Open- 
ooil  windings  are  largely  used  on  a-c. 
machines,  while  closed-coil  windings  are 
used  on  d-c.  and  on  some  a-c.  machines. 

Closed-coil  armatures  of  the  drum  type 
for  d-c.  machines  may  have  either  parallel 
or  series  windings.  In  parallel  windings, 
the  number  of  circuits  through  the  arma- 
ture from  one  machine  terminal  to  the 
other  is  equal  to  or  a multiple  of  the 
number  of  poles  and  there  must  be  as  many 
brush  sets  as  there  are  poles.  In  series 
windings  the  number  of  circuits  is  two  or 
a multiple  of  two.  independent  of  the 
number  of  poles.  Two  brush  sets — one 
positive  and  one  negative — may  be  used,  or 
the  number  may  be  the  same  as  the  number 
of  poles.  From  the  appearance  of  parallel 
and  series  windings,  they  are  often  called 
lap  and  wave  windings,  respectively.  Either 
kind  of  winding  may  be  increased  in  num- 
ber on  a given  armature  core  so  that  there 
may  be  a winding  which  is  duplex,  triplex, 
etc.,  and  has  double,  treble,  etc.,  the  num- 
ber of  circuits  possessed  by  a single  or 
simplex  winding.  Lap  windings  are  com- 
monly used  on  large  d-c.  machines  and  on 
small  machines  for  low  voltage.  Wave 
windings  are  often  used  on  small  multipolar 
machines. 

The  pitch  of  an  armature  winding  is  the 
span  covered  in  passing  from  one  adtive 
conductor  through  the  end  connections  to 
the  next  conductor  in  series  with  it.  The 
pitch  is  commonly  measured  by  the  number 
of  conductors  passed  over,  but  is  also 
expressed  as  a percentage  of  the  pole  span, 
the  distance  from  a point  on  a north  pole 
to  the  corresponding  point  on  an  adjacent 
south  pole  being  taken  as  100  per  cent. 

ARMATURE  WINDING  MACHINES.— 
Machines  designed  for  winding  the  arma- 
tures of  small  electric  machines,  generally 
fractional-horsepower  motors.  They  are 
applied  only  to  small  motors,  as  the  larger 
sizes  always  have  the  coils  wound  sepa- 
rately and  then  placed  on  the  armature. 
(Also  see  Armature  coil-winding  machines.) 

Manufacturers: 

Armature  Coil  Equipment  Co.,  3203  Scran- 
ton Rd.,  Cleveland,  Ohio.  "Handy." 

Chapman,  P.  E.,  10th  and  Walnut  Sts., 
St.  Louis,  Mo. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago, 
111.  "Chapman." 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo,  N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee, Mich.  "Signal." 

ARMATURES,  COMPLETE.— A complete 
armature  is  one  completely  wound  and 
assembled  and  ready  to  place  into  a gener- 
ator or  motor.  Such  armatures  are  occa- 
sionally supplied  to  some  manufacturers  of 
small  motors  who  do  not  have  adequate 
facilities  for  armature  winding.  Motor 
repair  shops  and  the  electrical  maintenance 
departments  of  electric  railways  and  large 
industrial  plants  frequently  carry  in  re- 
serve a stock  of  complete  armatures  of 
standardized  motors  so  that  in  cases  of 
armature  burnout  or  other  trouble  the 
machine  may  be  placed  in  service  again 
with  minimum  delay. 

Manufacturers: 

Air-Way  Electric  Appliance  Co.,  Toledo, 
Ohio. 

Automatic  Transportation  Co.,  2933  Main 
St.,  Buffalo.  N.  Y. 

Bisseil  Co.,  The  F.,  Toledo- Bisseil  Mfg. 
Dept.,  226  Huron  St.,  Toledo,  Ohio. 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co..  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  "C.  G.  E." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

Central  Armature  Works,  417  S.  Racine 
Ave.,  Chicago,  111. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 
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Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 
Consolidated  Electric  Co.,  Ltd.,  230-232 
Kin*  St.,  E.,  Toronto,  Ont.,  Can. 

Etoy  Mfg.  Co.,  H.  H„  13th  & WaUace 
Sts.,  Philadelphia,  Pa. 

Electric  Blower  Co.,  362  Atlantic  Ave. 
Boston,  Mass. 


GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  display  adv.  pages  1203- 
1223.) 

Hall  Switch  A Signal  Co.,  Garwood,  N.  J. 

Ideal  Electric  A Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield.  Ohio. 

Jantx  A Leist  Electric  Co.,  Western  Ave. 
and  York  St.,  Cincinnati,  Ohio. 

Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St.. 
Columbus,  Ohio. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  W.,  Toronto,  Ont.,  Can. 

Kilbourne  A Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle.  Wash.  “K  & C.” 

Kura  A Root,  Appleton.  Wis. 

Lancashire  Dynamo  A Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Leacock  Co.,  A.  M.,  291-295  Cortlandt  St., 
Belleville.  N.  J. 

MILLER  A PARDEE,  INC.,'  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Munnlng  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 


Phoenix  Hardware  Mfg.  Co.,  49-63  Illinois 
St.,  Buffalo,  N.  Y. 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

ROBBINS  & MYERS  CO..  THE.  I agonda 
Ave.  A Leah  St.,  Springfield,  Ohio. 

Wagner  Electric  Mfg.  Co.,  6400  Ply- 
mouth Ave.,  St.  Louis,  Mo. 

WESTINGHOCJSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house."  (See  display  adv.  pages  1396- 
1403.) 

ARMCO. — Trade  name  for  pure  ingot  iron 
and  products  thereof  and  sheet  metal  for 
electrical  purposes  manufactured  by  the 
American  Rolling  Mill  Co.,  Middletown, 
Ohio. 

ARMORPLATE. — Trade  name  for  elec- 
tric mine  locomotives  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.. 
Columbus,  Ohio. 


ARM8. — See  Bayonet  arms;  Breakarms; 
Crossarms;  Flexible  arms  for  portable 
lamps;  Mastarms. 

ARMSTRONG. — Trade  name  for  gas  and 
kerosene  engines  manufactured  by  the 
American  Engine  A Foundry  Co.,  Charles 
City,  Iowa. 

ARMSTRONG. — Trade  name  for  house- 
hold electric  cooking  appliances  manufac- 
tured by  the  Standard  Stamping  Co..  1st 
St.  A 7th  Ave.,  Huntington,  W.  Va. 

ARMSTRONG  A WHITE. -Renshaw 
Bldg..  Pittsburgh,  Pa.  Manufacturers  of 
sockets. 

ARMSTRONG  MACHINE  WORKS.- 
Three  Rivers,  Mich.  Manufacturer  of 
steam  traps.  Business  established  1907. 
President  and  general  manager,  A.  E. 
Armstrong;  vice-president,  M.  F.  Arm- 
strong; secretary,  A.  L.  Jones;  treasurer 
and  sales  manager,  L.  D.  Goff. 

ARMSTRONG  MACHINERY  CO.— 3201- 
3219  EL  Riverside  Ave.,  Spokane,  Wash. 
Manufacturer  of  motor-driven  ice-making 
and  refrigerating  machinery.  President,  L. 
B.  Armstrong;  secretary,  treasurer  and 
manager.  Stanley  Mayall. 

ARMSTRONG  MFG.  CO.,  THE.— Bridge- 
port, Conn.  Manufacturer  of  conduit  and 
pipe  threading  dies,  stocks  and  vises. 

ARMYDUCT. — Trade  name  for  rigid 
metallic  interior  conduit  manufactured  by 
the  National  Enameling  A Mfg.  Co.,  Ren- 
shaw Blvd.,  Pittsburgh.  Pa. 

ARNES8EN  ELECTRIC  CO.— New  York, 
N.  Y.  Manufacturer  of  marine  fittings. 
Main  office,  109  Broad  St.,  New  York,  N. 
Y.  Branch  offices.  142  S.  3rd  St.,  Philadel- 
phia, Pa.*  11-13  S.  Gay  St.,  Baltimore,  Md.; 
118  Hamilton  Ave..  Brooklyn,  N.  Y.;  426 
Common  St.,  New  Orleans,  La. 

ARNOLD. — Trade  name  for  motors  and 
electric  labor-saving  devices  manufactured 
by  the  Arnold  Electric  Co.,  Racine.  Wis. 

ARNOLD. — Trade  name  for  electric  milk 
sterilisers  manufactured  by  the  Hospital 
Su^ly  Co..  157  E.  23rd  St..  New  York, 


When  writing  to  manufacturers  please 
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ARNOLD  ELECTRIC  CO.— Racine.  Wis. 
Manufacturer  of  motors  and  electric  labor- 
saving  devices.  Business  established  1905. 
President,  G.  C,  Schmitz;  secretary  arid 
treasurer,  J.  A.  Schmitz.  Branch  office,  140 
S.  Dearborn  St.,  Chicago,  111. 

ARNOLD  ELECTRIC  TOOL  CO.,  INC.— 
New  London*  Conn.  Manufacturer  of  elec- 
tric tools.  Business  established  1918.  Pres- 
ident and  general  manager,  F.  N.  Lapointe; 
vice-president,  G.  A.  Arnold;  secretary  and 
treasurer,  R.  P.  Saltsman.  Main  office. 
Fort  Trumbull  Bldg.,  New  London.  Conn. 
Branch  offices  and  warehouses,  114  Liberty 
St.,  New  York,  N.  Y.;  924  Marquette  Bldg.. 
Chicago,  111. 


ARORA  CO.,  INC.— 46  E.  41st  St.,  New 
York,  N.  Y.  Manufacturer  of  electric 
washing  machines. 


ARORA  QUALITY.— Trade  name  for 
washing  machines  manufactured  by  the 
Arora  Co.,  Inc.,  46  E.  41st  St.,  New  York, 


ARRESTERS.  LIGHTNING,  APPLICA 
TION  AND  FUNCTION  OF.— Lightning  ar- 
resters are  used  on  overhead  lines  to 
provide  a path  for  the  discharge  of  static 
electricity  to  ground.  Such  static  charges 
accumulate  during  electrical  storms  for  the 
most  part  and  the  arrester  is  therefore 
called  a lightning  arrester. 

The  arrester  is  so  constructed  that  It 
will  stop  the  flow  of  power  after  the  static, 
discharge  has  jumped  across  the  air  gaps 
to  ground.  This  Is  accomplished  by  resist- 
ors in  series  or  by  electrolytic  means.  The 
arresters  are  connected  from  the  line  wires 
to  ground  and  are  placed  as  near  as  prac- 
ticable to  the  transformers,  cables,  or  other 
equipment  which  they  are  intended  to  pro- 
tect. The  size  and  cost  of  arresters 
increases  as  the  line  voltage  is  higher. 

The  principal  types  of  lightning  arresters 
are  described  below.  For  telephone  and 
other  signaling  circuits  the  arrester  is  often 
combined  with  other  protective  devices  and 
called  a lightning  protector;  see  Protectors, 
lightning.  Also  see  Lightning. 


ARRESTERS,  LIGHTNING,  ELECTRO- 
LYTIC. — On  lines  operating  at  voltages 
above  10,000  and  where  the  value  of  the 
equipment  protected  is  great,  it  is  desirable 
to  have  a type  of  arrester  having  a large 
discharge  capacity,  such  as  is  possible  wrth 
the  electrolytic  type.  It  consists  of  a stack 
of  superposed  aluminum  cones  containing 
an  electrolyte  which  permits  the  lightning 
discharge  to  pass  through  the  stack  to 
ground  but  does  not  permit  the  reverse 
wave  of  alternating  current  to  follow.  The 
film  of  oxide  which  produces  the  choking 
effect  must  be  maintained  by  momentarily 
closing  the  spark  gap,  thus  “charging”  the 
arrester.  Charging  must  be  done  every 
day  or  two. 


Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto.  Ont..  Can.  “C.G.E.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Aluminum  Cell  Arresters  for  the 
protection  of  important  generating  and 
transforming  a-c.  apparatus  of  large 
stations  of  any  voltage.  On  account 
of  their  high  speed  of  discharge  and 
enormous  discharge  capacity,  they  are 
capable  of  quickly  and  thoroughly  re- 
lieving lines  of  dangerous  surges.  The 
aluminum  cone  stacks  are  immersed 
in  oil  in  steel  tanks.  Gap  mechanism 
16  mounted  on  pipe  framework,  all 
parts  of  which  are  thoroughly  weather- 
proofed by  galvanizing  or  sherardizlng. 
Several  types  are  made,  ranging  from 
1,000  volts  up  to  155,000  volts.  (Bulle- 
tin 45601  A.)  See  adv.  pages  1203-1223. 
— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  .(See  display  adv.  pages  1395- 
1402.) 

ARRESTERS,  LIGHTNING,  EXPUL- 
SION.— Expulsion  lightning  arresters  are 
those  In  which  the  gases  produced  by  the 
discharge  develop  a very  high  pressure  in 
a special  chamber  and  are  violently  ex- 
pelled, thus  blowing  out  the  arc  formed. 
In  one  form  of  this  arrester  the  two  elec- 
trodes are  on  opposite  sides  of  a block 
which  has  a series  of  grooves  filled  with 
resistance  material  between  them.  Another 
series  of  grooves  at  right  angles  to  the 
first  set  provide  an  escape  for  the  gase* 
formed  and  as  they  are  at  right  angles  the 
arc  formed  in  each  groove  is  immediately 
broken.  In  another  type  of  expulsion  ar- 
rester a series  of  discharge  gaps  are  placed 
in  a special  chamber  sealed  at  the  upper 
end.  When  a discharge  passes  these  gaps 
and  an  arc  is  established  across  a final 
discharge  point,  the  rapid  expansion  of  the 
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air  in  the  chamber  forces  it  out  past  the 
discharge  point  and  the  arc  is  broken. 

Arresters  of  this  type  are  used  on  both 
a-c.  and  d-c.  lines.  They  are  not  made 
for  a high  voltage  in  one  unit,  but  by  con- 
necting two  or  more  in  series  may  be  used 
on  circuits  up  to  about  10,000  volts. 
Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.G.E.” 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  A Cambria  Sts.,  Philadelphia,  Pa. 

f 

Expulsion  Circuit 

Type  Breaker  Type 

Keystone  expulsion  type  lightning  ar- 
resters, illustrated  on  left,  are  used 
generally  for  the  protection  of  trans- 
formers and  other  electrical  apparatus. 
They  are  made  with  casing  of  heavy 
porcelain,  are  self-contained  and  easy 
to  Install  directly  on  crossarms  or 
other  supporting  means.  They  are  an 
inexpensive  arrester  and  offer  very 
efficient  protection.  Garton-Daniels 
lightning  arresters,  Illustrated  on  right, 
are  of  circuit-breaker  type.  They  have 
remained  unchanged  in  principle  for 
28  years  and  render  extraordinary  ser- 
vice in  protecting  electrical  apparatus 
of  all  kinds.  This  company  is  pre- 
pared to  supply  lightning  protective 
apparatus  to  meet  practically  every 
condition  and  because  of  its  long  ex- 
perience in  manufacturing  and  selling 
protective  apparatus  it  is  fitted  to 
make  recommendations  for  complete 
lightning  protection.  Its  complete  line 
of  protective  apparatus  included  light- 
ning arresters  and  broad  lines  of  choke 
coils,  disconnecting  switches,  ground 
fittings  and  other  allied  material.  A 
very  complete  bulletin  on  this  light- 
ning protective  apparatus  is  issued  an- 
nually.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,.  East  Pittsburgh,  Pa.  “Westing- 
house.” (See  display  adv.  pages  1395- 
1402.) 

ARRESTERS,  LIGHTNING,  GAS-PRES- 
SURE LIQUID  TYPE. — Lightning  arresters 
of  this  type  depend  upon  the  heating  of 
an  electrolyte  to  generate  a gas  that  will 
rupture  the  discharge  arc  that  caused  the 
heating.  These  arresters  are  adjustable  to 
close  values  of  the  voltage  at  which  the 
discharge  will  occur  by  changing  the  height 
of  the  liquid  and  electrolyte. 

Manufacturers: 

SCHWEITZER  & CONRAD,  INC.,  4431- 
39  Ravenswood  Ave.,  Chicago,  111. 
The  S & C gas  pressure  liquid  type 
lightning,  or  surge  arrester,  consists 
essentially  of  an  electrolyte  and  a dis- 
charge terminal  enclosed  in  a container. 
At  a pre-determined  voltage,  the  dis- 
charge occurs  between  the  terminal 
and  the  surface  of  the  electrolyte.  The 
amount  of  current  flowing  depends  upon 
the  resistance  of  the  electrolyte,  which 
is  adjusted  for  the  rated  voltage.  The 
heat  of  the  discharge  arc  and  the  flow 
of  current  through  the  electrolyte,  trans- 
forms the  liquid  into  a gas  which  ac- 
cumulates and  exerts  pressure  on  the 
surface  of  the  liquid,  forcing  some  of 
the  liquid  into  a reservoir.  This  lowers 
the  surface  of  the  liquid,  and,  conse- 
quently lengthens  the  arc  until  it  breaks. 
When  the  gas  and  liquid  cools,  the  liquid 
returns  to  its  original  level  and  the  ar- 
rester is  ready  for  the  next  discharge. 
Schweitzer  & Conrad,  Inc.,  own  patents 
which  fully  cover  the  method  of  in- 
terrupting the  flow  of  current  in  a 
liquid  conductor,  which  comprises  va- 
porizing a part  of  the  liquid  conductor 
by  the  heat  of  the  current  flow,  then 
causing  the  vapor  so  generated  to  be 
accumulated,  and  to  exert  a pressure 
upon  the  free  surface  of  the  liquid  con- 
ductor to  move  the  same  down  and  out 
of  the  conducting  relation.  The  S & C 
liquid  arrester  can  be  furnished  for 
all  voltages. — Adv. 
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ARRESTERS,  LIGHTNING,  HORNGAP. 

— Where  arresters  are  installed  on  a pole 
top  or  other  location  having:  ample  head- 
room, the  spark  gap  for  the  discharge  is 
arranged  in  the  form  of  a letter  V,  or  pair 
or  diverging  horns,  hence  the  name  horn- 
gap.  The  bottom  of  the  V is  not  closed 
and  makes  the  spark  gap.  When  an  arc  is 
formed  it  is  carried  upward  along  the  two 
horns  of  the  V until  it  is  attenuated  to  the 
breaking  point.  This  type  of  arrester  is 
cheap  and  with  various  modifications  Is 
used  to  protect  farm  lines  and  other  in- 
stallations. It  is  also  much  used  in  con- 
junction with  other  types  of  arresters,  such 
as  the  electrolytic. 

Manufacturers: 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.G.E.*’ 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

* ‘ W es  tlnghouse.  * ’ 

Connecticut  Telephone  & Electric  Co.. 
Meriden,  Conn.  “Connecticut.” 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111.* 

ELECTRIC  POWER  EQUIPMENT  CO., 
Philadelphia,  Pa.  See  display  adv. 
page  1261. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Keystone.” 

Electrical  Engineers  Equipment  Co.,  35 
S.^Desplaines  St.,  Chicago,  111.  “Three 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  Horn  type  arresters  (for  series 
lighting  circuits  only)  for  indoor  use 
having  the  resistances  and  horn  gaps 
mounted  on  porcelain  bases  which  in 
turn  are  insulated,  with  wooden  sup- 
ports. The  supports,  except  those  for 
the  lowest  voltages,  have  asbestos  bar- 
riers and  back  to  eliminate  all  liability 
of  damage  from  the  arc  of  discharge. 
For  outdoor  use  the  resistances  are  en- 
closed in  metal  cap  porcelain  tubes, 
which  are  mounted  directly  on  one  of 
the  insulators  supporting  the  horns, 
giving  a most  compact  and  economical 
assembly  of  the  arrester  element.  (Bul- 
letin 45602.)  See  adv.  pages  1203-1223. 
— Adv. 

Hfckey  & Schneider.  Inc.,  439-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  “H  & S.“ 

HI- VOLT  AGE  EQUIPMENT  CO..  Cleve- 
land, Ohio.  Manufacturers  of  air 
break  switches,  lightning  arresters, 
choke  coils,  high  voltage  fuses,  discon- 
necting switches,  outdoor  bus  sup- 
ports, steel  sub-stntion  structures, 
crossarms.  The  HI -Voltage  Arrester 
is  designed  for  outdoor  mounting.  It 
is  extremely  sensitive,  that  Is,  it  acts 
with  a minimum  of  delay  in  arresting 
any  surge  that  might  damage  line  or 
apparatus.  It  id  built  to  discharge  the 
surge  energy  at  a rate  that  will  pre- 
vent the  voltage  building  up  on  the 
line  to  a point  that  is  dangerous  to 
apparatus.  The  arrester  cuts  off  the 
power  current  after  a discharge  quick- 
ly. There  are  three  (3)  distinct  causes 
of  discharge  across  arresters.  Static, 
high-frequency  surges  or  impulses,  and 
switching  surges.  Static  on  which 
many  ungrounded  neutral  systems  ac- 
count for  a large  percentage  of  ar- 
rester discharges  will  drain  across  the 
flash  rod  of  the  Hi-Voltage  arrester 
and  the  gap  to  ground,  but  the  line 
current  or  voltage  will  not  flow  to 
ground.  The  danger  to  apparatus 
from  high  frequency  or  disturbances 
of  steep  wave  front  is  more  serious 
than  the  voltage  of  the  surge  would 
indicate,  because  the  entire  voltage 
of  the  discharge  may  be  distrib- 
uted over  only  a few  feet  of  the  con- 
ductor and  there  Is  danger  of  the 
entire  voltage  of  the  surge  piling  up 
between  the  first  few  turns  of  a 
transformer  winding.  The  Hi-Voltage 
arrester  is  particularly  sensitive  to 
high  frequency — discharging  high  fre- 
quency at  a lower  voltage  than  at  nor- 
mal frequency.  This  Is  accomplished 
by  the  characteristics  of  the  flash  rod. 
In  discharging  a surge  in  which  there 
is  any  appreciable  energy  the  arc 
breaks  across  the  flash  rod  and  across 
the  gap  to  ground  through  the  resist- 
ance. The  arc  across  the  flash  rod  Is 
immediately  taken  by  the  horns  and 
broken  usually  in  a fraction  of  a sec- 
ond. These  horns  at  their  closest 
points  are  further  apart  than  the  tops 
of  the  horns  on  most  arresters.  The 
arc  formed  between  horns  so  widely 
spaced  breaks  very  quickly.  It  is  not 


necessary  for  the  arc  to  climb  the 
horns — it  merely  flashes  up  and  ex- 
tinguishes itself  so  that  the  duration 
of  a*  power  arc  across  the  arrester  is 
very  short. — Adv. 

HUBBARD  & CO.,  Pittsburgh,  Pa. 
“Peirce”  universal  lightning  arres^rs 
may  be  used  on  all  voltage^,  both  a-c. 
and  d-c.,  up  to  and  including  7,500 
volts.  They  are  mounted  on  the  con- 
ductor, and  provide  a direct  and  easy 
path  to  ground,  free  from  frail  and 
undependable  resistances.  There  are 
three  elements  essential  to  the  success 
of  an  arrester  combined  in  the  Peirce 
universal:  (1)  the  choke  coil,  which 


Peirce  Universal  Lightning  Arrester 

strains  out  all  foreign  current  of 
abnormal  frequency,  without  causing 
appreciable  impedance  of  line  current 
and  sectlonalized  disturbances;  (2)  the 
air  gap,  which,  placed  near  the  choke 
coil  between  the  line  and  the  ground, 
passes  off  all  exoess  voltage  and  foreign 
current;  (3)  the  horn  air  gap,  which 
breaks  the  arc  and  prevents  the  escape 
of  line  current  after  the  foreign  current 
has  been  spilled  off  the  line.  (Slater 
& Barnard,  Ltd.,  of  Hamilton,  Ont.,  act 
as  Hubbard’s  Canadian  agents.) — Adv. 

LINE  MATERIAL  CO.,  So.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts..  St.  Lambert.  Que., 
Can. 

Railway  & Industrial  Engineering  Co., 
Greensburg,  Pa.  “R.  and  I.  E.” 

SCHWEITZER  & CONRAD.  INC.,  4431-39 
Ravenswood  Ave.,  Chicago,  111.  The 
S & C graded  resistance  arrester  con- 
sists essentially  of  a horn  gap  and  a 
number  of  resistance  units  enclosed  in 
weather  proof  Bakelite  tubes.  They 
are  all  In  one  vertical  plane,  inserted 
one  above  the  other  in  a round  in- 
sulating column  of  Bakelite  about  2V4 
ins.  in  diameter.  They  are  connected 
In  series  by  means  of  flat  copper  jump- 
. ers,  and  at  the  last  or  bottom  unit,  a 
connection  Is  made  direct  to  ground. 
Brass  discs  are  provided  at  the  end 
of  each  resistance  rod  to  take  tlr 
arc.  These  discs  are  so  mounted  that 
they  may  be  adjusted  to  present  a new 


or  clean  surface  at  the  points  be- 
tween the  resistance  units.  They  are 
provided  at  the  lowest,  or  no  resist- 
ance step,  with  sphere  gaps,  consist- 
ing of  hemispheres  2%  ins.  in  diameter. 
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The  S & C type  H arrester  automat- 
ically adjusts  its  resistance  to  the  ca- 
pacity of  the  potential  disturbance. 
With  any  potential  rise  on  the  lines 
the  arc  will  start  across  the  smallest 
gap,  at  which  point  all  the  resistance 
is  in  the  circuit  to  ground.  If  the 
potential  rise  is  of  low  energy  capacity, 
the  current  flowing  through  this  gap 
and  on  through  the  total  resistance  to 
ground,  may  be  sufficient  to  keep  the 
voltage  down  to  approximately  normal. 
If  the  current  flowing  through  this  gap 
and  resistance  is  insufficient  to  keep 
the  voltage  down,  the  arc  will  then 
break  across  at  the  next  lower  resist- 
ance step  and  a larger  current  will  flow 
through  to  ground.  If  this  current  is 
still  insufficient  to  keep  the  voltage 
down  to  a safe  value,  then  the  arc 
will  break  across  the  next  lower  step 
until  the  step  is  reached  where  suf- 
ficient current  will  flow  to  dissipate  the 
potential  rise.  At  this  point,  the  volt- 
age will  be  reduced  to  its  normal  value 
and  then  the  arc  will  tend  to  rise  along 
the  converging  part  of  the  horns,  be- 
ing driven  upward  by  both  the  heated 
air  current  and  by  the  electro-magnetic 
effect.  Operating  in  the  reverse  man- 
ner to  that  outlined  above,  the  resist- 
ance in  the  circuit  then  increases,  and 
the  strength  of  the  arc  is  weakened 
accordingly  until  the  diverging  portion 
of  the  horns  is  reached,  whrn  It  will 
rise  still  higher  and  lengthen  until  it 
breaks.  The  resistance  is  automatically 
cut  into  the  circuit  step  by  step  with- 
out any  moving  parts,  and  tne  cur- 
rent is  gradually  cut  down  so  that  it 
will  break  easily  and  without  any  po- 
tential rise.  The  gap  at  the  upper  or 
high  resistance  step  is  smaller  than 
the  gap  at  the  last  or  lower  resistance 
step.  This  decrease  in  the  length  of 
the  gap  is  gradual,  and  materially 
assists  the  arc  to  rise  over  the  re- 
sistance portion  of  the  arrester. — Adv. 

Slater  Co..  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte,  N.  C. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  on  pages 
1395-1402.) 

ARRESTERS.  LIGHTNING.  MAGNETIC 
BLOWOUT. — On  d-c.  lines,  such  as  trolley 
circuits,  the  flow  of  power  following  a dis- 
charge of  lightning  may  be  stopped  by  the 
use  of  a solenoid  so  placed  that  the  mag- 
netic field  is  brought  to  bear  on  the  arc, 
thus  blowing  it  out.  The  blowout  type  of 
srrester  has  been  used  quite  extensively  tor 
the  protection  of  trolley  lines. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.G.E.” 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 
“Westlnghouse.  ” 

GENERAL  ELECTRIC  CO.,  Schenectady. 
N.  Y.  A magnet^  blowout  arrester 
which  for  average  conditions  will  give 
the  desired  protection  when  placed  on 
the  cars  and  along  the  line  at  inter- 
vals of  at  least  four  per  mile.  Where 
lightning  disturbances  are  especially 
severe,  the  use  of  a d-c.  aluminum  ar- 
rester is  advisable.  These  are  built  to 
withstand  the  rigors  of  service  on  rail- 
way cars.  They  combine  the  advantages 
of  a condenser  and  the  safety-valve  ef- 
fect of  the  aluminum  cell.  Having  no 
gap  in  series,  the  aluminum  arrester 
operates  upon  the  slightest  rise  in  po- 
tential. (Bulletin  44712.)  See  adv. 
pages  1203-1223.— Adv. 

Shaw  Insulator  Co.,  5-7  Kirk  PI.,  .Newark. 
N.  J.  “Multi-Vapo-Gap.” 

ARRESTERS.  LIGHTNING,  MISCEL. 
LANEOUS. — Various  schemes  other  than 
those  listed  above  have  been  devised  for 
lightning  protection  which  are  rather  lim- 
ited in  their  application.  Some  of  these  use 
the  compression  principle,  for  instance,  by 
having  air  in  a sealed  chamber  expand  due 
to  the  discharge,  thus  creating  a sudden 
pressure  at  the  air  gaps;  or  by  depending 
on  the  vaporization  of  a small  part  of  the 
■water  in  a tube,  the  steam  pressure  gener- 
ated being  used  to  drive  the  water  out  and 
open  the  circuit.  Another  arrester  for  use 
on  d-c.  lines  consists  of  a condenser  that 
is  charged  to  normal  vpltage,  but  when  any 
static  surges  appear  the  voltage  is  increased 
sufficiently  to  discharge  to  ground. 
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Manufacturers: 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex  Ave.. 
Newark.  N.  J. 

Bunnell  A Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Canadian  General  Electric  Co.,  212  Kin? 
St.,  W.,  Toronto,  Ont.,  Can.  “C.G.E.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  A Cambria  Sts.,  Philadelphia.  Pa. 
“Garton -Daniels. " 

Electrical  Engineers  Equipment  Co..  35 
S.  Desplalneg  St.,  Chicago,  111.  “Three 

Electro  Service  Co.,  Marietta,  Ga.  (“Ben- 
nett” surge.) 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  In  addition  to  the  G-E  arresters 
described  elsewhere,  there  are  two 
lines  of  limited  but  important  use.  One 
of  these  is  for  the  protection  of  tele- 
phone circuits  used  near  power  distri- 
bution lines.  Two  types  are  made, — 
one  a horn  arrester,  which  is  placed 
across  the  telephone  circuits  to  keep 
down  the  voltage  on  the  latter  In  case 
of  a cross  with  the  power  line;  the 
other  is  a combined  fuse,  switch  and 
arrester,  which  provides  a means  for 
manually  disconnecting  the  telephone 
circuit  for  inspection  and  repairs,  for 
automatically  disconnecting  It  in  case 
of  excessive  foreign  currents  as  might 
be  caused  by  induction  and  an  arrester 
for  keeping  the  potential  between  lines, 
and  between  lines  and  ground  to  a low 
value  during  lightning  disturbances. 
The  other  line  consists  of  the  by-pass 
arresters,  which  are  used  without  con- 
nection to  ground,  across  an  inductive 
circuit  as  a current  transformer  or 
regulator  coil,  to  by-pass  a high  fre- 
quency disturbance  so  that  it  will  not 
damage  the  apparatus  but  will  be 
p&Med  on  to  where  it  can  be  dis- 
charged to  ground  through  a lightning 
arrester.  See  adv.  pages  1203-1223. — 
Adv. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

Hall  Switch  A Signal  Co.,  Garwood,  N.  J. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago.  III. 

Hickey  A Schneider.  Inc.,  439-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  “H  & S.” 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  "Memco.” 

Railway  A Industrial  Engineering  Co., 
Greensburg,  Pa.  “R.  and  I.  E.“ 

ROYAL  ELECTRIC  MFG.  CO.,  556-606  E. 
40th  St..  Chlpago,  111.  “Royal.” 

Southern  Electrical  Equipment  Co.,  Char- 
lotte. N.  C. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  on  pages 
1395-1402.) 

ARRESTERS,  LIGHTNING.  MULTIGAP. 
— On  circuits  operating  at  10,000  volts  or 
below,  the  lightning  protection  is  usually 
obtained  by  tne  use  of  the  necessary  num- 
ber of  spark  gaps  in  series  with  a suitable 
resistance.  This  general  class  is  often 
called  the  multigap  type.  Some  types  have 
a single  series  circuit  through  the  arrester 
and  others  have  two  or  three  paths  in 
multiple.  The  multipath  type  provides  bet- 
ter protection  as  it  can  be  adjusted  for 
the  various  kinds  of  discharge  in  the  sys- 
tem. One  type  of  gap  arrester  has  a solen- 
oid circuit  opener  which  Increases  the  re- 
sistance to  the  flow  of  line  power  to  ground. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto.  Ont.,  Can.  “C.G.E.” 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  A Cambria  Sts..  Philadelphia,  Pa. 
“Keystone.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  A Graded  Shunt  Resistance  Mul- 
ti-gap Arrester  suitable  for  indoor  or 
outdoor  installation  on  circuits  up  to 
15,090  volts.  For  installation  in  stations 
and  substations  and  on  feeders  for  the 
protection  of  motors  and  transformers, 
and  on  lines  for  protecting  transform- 
ers. Essential  feature  is  the  metal  cyl- 
inders, spaced  with  small  air  gap  be- 
tween them  and  connected  between  line 
and  ground,  which  act  as  condensers 
and  give  arrester  sensitiveness  causing 
it  to  discharge  at  much  lower  voltage 
than  would  an  arrester  having  only  a 


single  gap  of  length  equal  to  sum  of 
small  gaps.  (Bulletin  45603A.)  The 
G-E  Compression . Chamber  Multigap 
Arrester  for  the  protection  of  dis- 
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tribution  transformers  is  designed  to 
meet  the  demands  for  an  arrester 
which  would  give  good  protection  and  of 
such  a cost  that  it  could  be  placed  at 
the  terminals  of  even  the  smallest 
transformers.  It  consists  of  multi-gaps 
and  resistances  mounted  in  a porce- 
lain tube.  Its  construction  and  the  ma- 
terials used  are  such  that  the  arrester 
is  not  only  light  and  compact,  but  also 
water-proof  and  fire-proof,  features 
which  make  inspection  unnecessary. 
(Bulletin  45603A.)  See  adv.  pages  1203- 
1223.— Adv. 

LINE  MATERIAL  CO.,  So.  Milwaukee, 
Wis.  (See  display  adv.  page  1228.) 

SCHWEITZER  A CONRAD.  INC..  4431-39 
Ravenswood  Ave.,  Chicago,  111.  The 
S & C Type  “L”  Multi  Chamber 
lightning  arrester  is  suitable  for 
use  on  alternating  current  circuits 
not  exceeding  3,000  volts  to  ground.  It 


The  S.  A C.  Type  L Arrester 


consists  of  a porcelain  housing  entirely 
closed  at  the  upper  end,  and  closed, 
with  the  exception  of  a small  venting 
hole,  at  the  lower  end.  Mounted  in- 
side of  the  housing  Is  a resistance 
connected  In  series  with  a number  of 
discharge  gaps.  Separate  cylindrical 
chambers  open  at  one  end  only  are 
formed  In  blocks  of  insulating  ma- 
terial of  very  high  heat  resisting  quali- 
ties. The  gaps  are  located  in  each  of 
the  chambers  near  the  back  or  closed 
end.  When  a discharge  passes  through 
this  arrester,  the  heated  air  back  of 
each  gap  in  the  closed  end  of  the  re- 
spective chambers  blows  the  arc  out 
toward  the  open  end.  This  blowout 
action  is  very  effective  in  extinguish- 
ing the  arc  and  rupturing  the  dynamic 
current,  which  tends  to  follow  the 
high  voltage  discharge.  The  insulat- 
ing blocks  are  so  assembled  that  th'' 
chamber  openings  are  diametrically 
opposite  each  other.  This  arrangement 
prevents  bridging  the  gaps  by  the  arc 
or  arc  vapor. — Adv. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.” (See  display  adv.  pages  1395- 
1402.) 

ARRESTERS,  LIGHTNING,  OXIDE 
FILM. — The  necessity  for  frequent  charging 
of  electrolytic  arresters  led  to  the  develop- 
ment of  the  oxide  film  type,  in  which  the 
electrolytic  medium  is  a pressed  powder 
which  does  not  freeze  and  requires  no 
charging.  This  type  of  arrester  is  there- 
fore desirable  for  use  at  unattended  sub- 
stations or  large  transformer  installations 
which  cannot  be  charged  daily,  except  at 
great  inconvenience  and  expense. 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St..  W.,  Toronto.  Ont.,  Can.  “C.G.E.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
.N.  Y.  G-E  Oxide  Film  Arresters  are 
in  service  in  all  parts  of  the  United 


States,  some  since  1915.  They  are  made 
for  all  a-c.  circuits  above  1,000  volts, 
and  are  suitable  for  use  where  the 
highest  degree  of  protection  is  desired 
The  insulation  used  is  unusually  high 
with  respect  to  the  maximum  rating 
of  the  arresters.  All  iron  or  steel  parts 
are  either  sherardized  or  galvanized. 
Sheet  metal  parts  are  painted  in  addi- 
tion. The  simplicity  of  design,  ease  of 
erection,  inspection  and  repairs  and  the 
small  space  requirement  are  features 
of  importance  in  arrester  selection. 
(Bulletin  Y-1441.)  See  adv.  pages 
1203-1223.— Adv. 


ARRE8TER3,  LIGHTNING.  TELE- 
PHONE  AND  TELEGRAPH.— A device  for 
diverting  lightning  and  all  high -potential 
current  to  ground  instead  of  through  the 
telephone  or  telegraph  instruments.  It  usu- 
ally consists  of  an  air  gap  between  two  car- 
bon blocks,  although  metal  is  sometimes 
used.  Some  arresters  have  the  gap  fi  led 
with  a perforated  or  slotted  sheet  of  thin 
mica,  or  in  some  cases  one  of  the  carbon 
blocks  is  recessed  and  filled  with  fusible 
metal,  which  molts  and  permanently 
grounds  the  line  under  heavy  discharge.  A 
recent  development  in  the  vacuum  arrester, 
which  consists  of  a spark  gap  situated  in 
a partial  vacuum  or  vacuum  tube.  This 
type  has  a number  of  advantages,  such  as 
wide  gao,  larger  electrodes,  absence  of  fus- 
ing and  grounding,  and  sensitiveness  to 
high-frequency  discharges.  A lightning  ar- 
rester made  of  two  or  more  metal  plates 
whose  adjacent  edges  are  cut  like  a saw. 
called  a saw-tooth  arrester  is  rather  widely 
used.  These  various  types  of  arresters  are 
also  used  on  fire  alarm,  railway  signaling 
and  other  signaling  circuits.  Also  see  Pro- 
tectors, telephone. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Arrow  Conductor  & Mfg.  Co.,  1536  W. 
Adams  St.,  Chicago,  111.  “Arrow.” 

Brach  Mfg.  Co..  L.  S.,  127-129  Sussex  Ave.. 
Newark,  N.  J. 

Bunnell  & Co..  J.  H..  32  Park  PI.,  New 
York,  N.  Y.  “Bunnell.”  “Union.”  “Tri- 
angle.” 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.G  E.“ 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chance  Co.,  The,  Centralia.  Mo.  “Sky- 
Rocket.” 

Cook  Electric  Co.,  900-910  W.  Van  Buren 
St.,  Chicago.  111.  “Cook.” 

Cox  Arrester  Co.  C.  E..  Eaton.  Ohio. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

Ericsson  Mfg.  Co.,  Buffalo.  N.  Y. 

ESSEX  MFG.  CO..  117  Mulberry  St.,  New- 
ark, N.  J. 

Foote,  Pierson  A Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y.  “Argus.” 

Harvard  Electric  Co.,  526  W.  Van  Buren 
St.,  Chicago,  111. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  A Aberdeen  Sts.,  Chicago, 
111. 


Maxwell  Engineering  A Mfg.  Co.,  61 
Broadway.  New  York,  N.  Y.  “Memco.” 

Michigan  Electric  Specialty  Co.,  Muske- 
gon, Mich.  “Vac-M.” 

Minnesota  Electric  Co..  809  2nd  Ave.,  S., 
Minneapolis.  Minn.  “Chapman.” 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge. 
Iowa. 

National  Electric  Specialty  Co.,  The,  To- 
ledo. Ohio.  “Vac-M.” 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester.  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 


ARRESTERS,  SPARK,  ARC  LAMP, 
ETC. — When  open  arc  lamps  are  used  foi 
interior  lighting  in  places  where  readily 
Inflammable  material  is  in  the  vicinity,  they 
are  provided  with  spark  arresters  to  pre- 
vent the  escape  of  sparks  or  hot  carbon  or 
melted  copper.  These  are  very  seldom  used 
now,  as  the  old  open  arc  lamps  are  practi- 
cally obsolete.  Arc  lamps  used  in  such 
places  now  have  electrodes  completely  en- 
closed In  tight- fitting  globe  and  spark  ar- 
resters are  then  not  required. 


Manufacturers: 


Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex  Ave.. 
Newark  J 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  “C.G.E.” 
ARROLOCK. — Trade  name  for  locking 
socket  manufactured  by  the  Arrow  Electric 
Co.,  103  Hawthorne  St..  Hartford,  Conn. 
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ARROTYPE. — Trade  name  for  plug  fuses 
manufactured  by  the  Arrow  Electric  Co.. 
103  Hawthorne  St..  Hartford,  Conn. 

ARROW.— Trade  name  for  bell-ringing 
transformers  manufactured  by  the  Air- 
Way  Electric  Appliance  Corp.,  Toledo, 
Ohio. 

ARROW.— Trade  name  for  leather  belt- 
ing manufactured  by  the  W.  D.  Allen  Mfg. 
Co.,  566  W.  Lake  St..  Chicago.  111. 

ARROW. — Trade  name  for  lightning  ar- 
resters manufactured  by  the  Arrow  Con- 
ductor & Mfg.  Co..  1556  W.  Adams  St.. 
Chicago.  111. 

ARROW. — Trade  name  for  wiring  special- 
ties manufactured  by  the  Arrow  Electric 
Co.,  103  Hawthorne  St..  Hartford.  Conn. 

ARROW.— Trade  name  for  annunciators 
manufactured  by  Edwards  & Co.,  Inc., 
140th  & Exterior  Sts.,  New  York.  N.  Y. 

ARROW  CONDUCTOR  A MFG.  CO.— 
1536  W.  Adams  St..  Chicago,  111.  Manufac- 
turer of  lightning  protective  equipment. 
Business  established  1908.  President,  R.  C. 
Glanke;  treasurer  and  general  manager, 
A.  A.  Glanke. 

ARROW  ELECTRIC  CO.— Hartford,  Conn. 
Manufacturer  of  electrical  wiring  special- 
ties. Business  established  1908.  President 
and  treasurer,  C.  G.  Perkins;  vice-president 
and  general  manager,  Edward  R.  Grier: 
secretary,  B.  C.  Perkins:  sales  manager, 
H.  C.  Pond.  Main  office  and  factory,  103 
Hawthorne  St.,  Hartford,  Conn.  Branch 
offices  and  warehouses.  579  Howard  St-, 
San  Francisco.  Cal.;  297  Franklin  St.,  Bos- 
ton, Mass.;  560  W.  Monroe  St.,  Chicago. 
III.  District  offices.  253  Broadway,  New 
York,  N.  Y.;  Seitz  Bldg..  Syracuse,  N.  Y.; 
Chamber  of  Commerce  Bldg..  Pittsburgh, 
Pa. 

ARROW  FLEXIBLE  CONDUIT  CO.— 
210-12  Canal  St..  New  York.  N.  Y.  Manu- 
facturer of  flexible  steel  conduit  and  ar- 
mored cable.  Business  established  1919. 
President  and  sales  manager,  Albert  Rappa- 
port;  secretary  and  general  manager,  Henry 
Glnsburg;  treasurer,  Morris  Janiger. 

ARROW  GRIP  MFG.  CO.,  INC. — Glens 
Falls,  N.  Y.  Manufacturer  of  automobile 
and  other  Jacks. 

ARROW  MACHINE  CO.— 4334  Hudson 
Blvd.,  West  Hoboken,  N.  J.  Manufacturer 
of  Incandescent  lamp  making  machinery. 
Business  established  1912.  John  Baacn. 
proprietor.  Branch  office.  Commercial 
Electric  Lamp  Engineering  Co.,  507  Hacken- 
sack Plank  Rd.,  West  Hoboken,  N.  J. 

ARROW  REFLEX.— Trade  name  lor 
spark  plugs  manufactured  by  the  Reflex 
Ignition  Co.,  3068-3086  W.  106th  St.,  Cleve- 
land, Ohio. 

ARSEM  FURNACE.— A type  of  labora- 
tory electric  furnace  specially  devised  for 
heating  in  a vacuum. 

ART  CRAFT  FIXTURE  CO.— 85  Academy 
St..  Newark,  N.  J.  Manufacturer  of  light- 
ing fixtures  and  portable  lamps.  Business* 
established  1912.  President  and  general 
manager,  C.  M.  Hickman;  vice-president, 
E.  A.  Walker;  secretary,  A.  F.  Schwarze; 
treasurer.  F.  J.  Holmberg. 

ART  LAMP  MFG.  CO.— 521  S Wabash 
Ave.,  Chicago,  111.  Manufacturer  of  port- 
able lamps,  shades  and  torchiers.  Sole 
owner,  E.  C.  Ruttenberg. 

ART  METAL  MFG.  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  lighting  fix- 
tures. President,  W.  E.  Cochran.  Main 
office  and  factory,  Cleveland,  Ohio.  Branch 
offices.  88  Park  PI.,  New  York.  N.  Y.; 
Pittsburgh.  Pa.;  327  W.  2nd  St..  Los 
Angeles,  Cal.;  1010  Garrick  Bldg.,  Chicago, 
111.;  1614  Harvey  St..  Omaha,  Neb.;  Royal 
Bank  Bldg.,  Toronto,  Ont.,  Can. 

ART  METAL  WORKS,  THE.— Newark, 
N.  J.  Manufacture  rs  of  portable  electric 
lamps.  President,  Louis  V.  Aronson;  sec- 
retary, treasurer  and  general  manager. 
Alexander  Harris;  sales  manager,  F.  W.  Os- 
good. Main  office  and  factory,  Aronson  Sq.. 
Newark,  N.  J.  Branch  offices.  Palmer 
House,  Chicago,  111.;  698  Arcade  Bldg.,  St. 
Louis,  Mo.;  347  6th  Ave.,  New  York,  N.  Y. 
Sales  representatives,  C.  F.  Mallet.  46 
Kearney  St..  San  Francisco,  Cal.;  H.  Gill. 
323  Charles  Bldg.,  Denver,  Colo. 

ART  NOVELTY  PRODUCTION  CO.— 1375 
W.  Grand  Ave.,  Chicago,  111.  Manufacturer 
of  lamp  bases.  John  Domincali,  sole  owner. 

ART  SHADE  CO.— 224  N.  Desplaines  St.. 
Chicago,  111.  Manufacturer  of  lamp  shades 
and  glass  bowls.  President  and  treasurer. 
E.  P.  Vanderwicken;  secretary,  B.  Ross. 

ART  SPECIALTY  CO.— 805  S.  11th  St.. 
Philadelphia,  Pa.  Manufacturer  of  portable 
electric  lamps. 


ARTCRAFT  METAL  STAMPING  CORP. 

— 1022-24  Myrtle  Ave.,  Brooklyn,  N.  Y. 
Manufacturer  of  lighting  fixtures,  sockets 
and  lighting  specialties.  Business  estab- 
lished 1919.  President.  David  Shapiro; 
vice-president  and  general  manager, 
Charles  Thoma:  secretary,  Solomon  Shapiro; 
treasurer  and  sales  manager,  Joseph 
Shapiro. 

ARTFIBRE. — Trade  name  for  lighting 
fixtures  manufactured  by  Fibreduro,  Inc., 
396  Broadway,  New  York,  N.  Y. 

ARTHUR  A FOWLER  CO.— 119%  N. 
Browne  St.,  Spokane,  Wash.  Manufacturer 
of  electric  heating  devices  and  battery 
charging  panels.  Business  established  1917. 
President  and  general  manager,  Guy  Ar- 
thur; vice-president,  P.  L.  Fowler;  sec- 
retary, C.  W.  Rathbun:  treasurer,  C.  S. 
Bennett.  Sales  representatives,  Montana 
Electric  Co.,  Butte,  Mont.,  Great  Falls. 
Mont.;  Washington  Electric  Supply  Co.. 
Spokane,  Wash. 

ARTIFICIAL  DAYLIGHTING  CO.,  INC. 

—227  W.  17th  St..  New  York,  N.  Y.  Manu- 
facturer of  color  Identification  and  daylight 
lamps.  Established  1916.  President  and 
general  manager,  Norman  Macbeth;  sec- 
retary and  sales  manager,  H.  G.  Bailey. 

ARTIFICIAL  LINE.— In  land  line  tele- 
graphs, submarine  cable  working,  composite 
telephony,  and  printing  telegraph  systems, 
where  duplex  operation  Is  maintained,  an 
artificial  line  is  made  a part  of  terminal 
apparatus.  In  resistance  and  capacity  the 
artificial  line  is  made  to  equal  the  same 
factors  of  the  real  line  in  use. 

ARTISTIC  BEAUTY.— Trade  name  for 
lighting  fixtures  manufactured  by  the  Clin- 
ton Metal  Lamp  Co.,  55  Chrystie  St.,  New 
York.  N.  Y. 

ARTISTIC  LIGHTING  FIXTURE  CORP. 

— 21-25  E.  Houston  St.,  New  York.  N.  Y. 
Manufacturer  of  electric  lighting  fixtures. 
Business  established  1916.  President,  treas- 
urer and  general  manager,  S.  H.  Shiminsky; 
secretary,  J.  Trichlinger. 

ARTS  ELECTRICAL  CO.— 25  Grand  St.. 
Troy,  N.  Y.  Manufacturer  of  frosting  com- 
pounds for  lamps.  Business  established 
1S07.  President  and  general  manager,  John 
L.  Arts,  Jr. 

ASBESTO- METALLIC. — Trade  name  for 
friction  blocks  and  clutch  facings  manu- 
factured by  Johns-Manville,  Inc.,  Madison 
Ave.  & 41st  St..  New  York,  N.  Y. 

ASBESTO- SPONGE— Trade  name  for 
asbestos  sheets  manufactured  by  Johns- 
Manville,  Inc.,  ’ Madison  Ave.  & 41st  St.. 
New  York,  N.  Y. 

ASBESTOCEL. — Trade  name  for  asbestos 
paper  manufactured  by  Johns-Manville. 
Inc.,  Madison  Ave.  & 41st  St.,  New  York, 
N.  Y. 

ASBESTOL. — Trade  name  for  linemen’s 
leather  gloves  manufactured  by  the  Eisen- 
droth  Glove  Co.,  Armitage  & Elston  Aves.. 
Chicago,  M. 

ASBESTOS.— Asbestos  is  a mineral  fiber 
formed  in  incandescent  rock  at  the  time 
the  earth's  crust  was  formed.  It  is  com- 
posed of  hydrous  silicate  of  magnesia. 
Acids  and  alkalies  do  not  affect  it  and  in 
its  pure  state,  free  from  metallic  oxides, 
it  is  a good  electrical  insulator,  its  re- 
sistivity being  about  160.000  ohm-cm.,  and 
its  disruptive  voltage  from  250  to  400  volts 
per  mm.  It  is  very  difficult  to  find  asbestos 
free  from  Iron  or  other  impurities  and  for 
this  reason  it  is  a better  thermal  insulator 
than  electrical.  Frequently  it  is  mixed  with 
other  fibers  or  binding  materials  to  increase 
its  mechanical  strength  and  to  improve 
the  insulation  properties,  and  It  is  then 
fabricated  into  paper  *or  sheets,  boards, 
tape,  cloth,  etc.  It  is  used  as  an  Insulation 
for  wires  and  cables  exposed  to  high  tem- 
peratures. In  the  form  of  cloth  it  is  used 
for  gloves,  garments,  etc.,  used  by  furnace 
attendants,  we’ders  and  other  operatives 
that  are  comnelled  to  work  in  the  vicinity 
of  dangerously  h5gh  temperatures. 

ASBESTOS  BOARDS,  LININGS,  LUM- 
BER,  SHEET,  ETC.— Due  to  their  fire- 
resistive  qualities  these  types  of  building 
material  are  made  in  the  forms  noted.  In 
general  they  are  composed  of  a mixture  o 
asbestos  fiber  and  Portland  or  other  cement, 
and  rolled  under  pressure  into  slabs  and 
sheets  varying  in  thickness  from  % to  1 
inch  and  of  various  sizes.  It  is  used  for 
lining  cutout  cabinets,  panelboards,  switch 
boxes  and  in  other  locations  where  resist- 
ance to  fire  is  desired.  This  material  can 
be  worked  with  suitable  tools  and,  if  thin, 
even  with  ordinary  tools. 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave. 
and  Stokley  St.,  Philadelphia,  Pa. 
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Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  “Barwood.” 

Dagnall  Asbestos  & Insulation  Co.,  316 
Lagauchetiere  St.,  W.,  Montreal,  Que.« 
Canada. 

Dominion  Asbestos  A Rubber  Corp.,  154 
Naussau  St.,  New  York,  N.  Y. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia.  Pa. 

Eastern  Asbestos  Co.,  503  Turks  Head 
Bldg.,  Providence,  R.  I.  "Easco.” 

Franklin  Mfg.  Co.,  The,  Franklin,  Pa. 

INDEPENDENT  LAMP  & WIRE  CO- 
1737  Broadway,  New  York,  N.  Y.  (See 
display  advertisement  on  page  1251.) 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York,  N.  Y.  "Asbestocel” 
board,  “Asbesto-Metallic,”  "Non-Burn” 
linings,  "Vitribestos,”  "Fire-Fel  t,” 
"Thermo  Fire-Felt,”  “Vitro  Fire-Felt.” 
"Asbesto-Sponge”  sheets,  "Transite” 
wood. 

Keasbey  & Mattison  Co.,  Ambler,  Pa. 
"Ambler.” 

Kramig  & Co.,  R.  E.,  8th  St.  and  Eggles- 
ton Ave.,  Cincinnati,  Ohio.  "Coal 
Savers.” 

Mikesell  Bros.  Co.,  156  N.  La  Salle  St., 
Chicago.  111.  "Mibroco.” 

National  Asbestos  Mfg.  Co.,  163-193  Hen- 
derson St.,  Jersey  City,  N.  J. 

Standard  Asbestos  Co.,  69  Beekman  St- 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

ASBEST08  - COVERED  WIRE.  — See 
Wire,  asbestos -covered. 

ASBESTOS  DIAPHRAGMS.— Asbestos  is 
used  as  the  base  for  many  types  of  elec- 
trolytic diaphragms,  as  cloth,  board  in 
various  forms,  both  plain  and  impregnated 
with  powders  and  with  melted  surphur. 
Asbestos  Is  particularly  suited  for  & dia- 
phragm material  in  alkaline  solutions.  (See 
Diaphragms.) 

ASBESTOS  FIBRE  SPINNING  CO.— 
North  Wales,  Pa.  Manufacturer  of  asbestos 
cloth,  tape,  tubing  and  other  Insulating 
products.  Business  established  1899.  Pres- 
ident, Christopher  Huber;  vice-president 
and  general  manager,  George  Schafenacker, 
Jr.;  secretary,  treasurer  and  sales  man- 
ager, W.  H.  Huber.  Branch  office,  1113 
Chestnut  St.,  Philadelphia,  Pa. 

ASBESTOS  GLOVES,  PAPER,  WIRE.— 
See  Gloves,  asbestos;  Paper,  asbestos; 
Wire,  asbestos- covered;  Wire,  magnet, 
asbestos-covered. 

ASBESTOS  PAPER.— See  Paper,  as- 
bestos. 

ASBESTOS  TUBING,  TWINE,  YARN, 
ETC. — Asbestos  Is  a fibrous  mineral  which 
in  pure  form  resembles  cotton.  It  is  combed 
out  and  spun  into  loose  strands  and  may 
then  be  woven  into  tape,  twine,  cord,  yarn, 
sleeving,  cloth,  etc.,  or  may  be  wound 
directly  onto  bare  wire.  In  the  woven  forms 
it  is  employed  more  as  a fireproof  insula- 
tion than  electrical.  It  is  used  frequently 
for  protecting  armature  windings,  and  on 
arc- lamp,  furnace  and  oven  leads  and 
heating-device  cords.  When  wound  directly 
on  the  wire  it  is  first  impregnated  with  a 
cement,  which  greatly  increases  its  utility; 
in  this  form  it  is  used  extensively  in  certain 
electromagnet  windings  or  any  other  place 
where  high  temperatures  are  encountered. 
(Also  see  Tape,  asbestos.) 

Manufacturers: 

Advance  Packing  & Supply  Co.,  64  E. 
Lake  St.,  Chicago,  111. 

American  Asbestos  Co.,  Norristown,  Pa. 
(Tape,  yarn.) 

American  Insulation  Co..  Roberts  Avi . 
and  Stokley  St.,  Philadelphia,  Pa. 

Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia,  Pa. 

Asbestos  Fibre  Spinning  Co.,  North  WaLs. 
Pa. 

Atlantic  Asbestos  Co.,  Butler  and  Sep- 
vira  Sts.,  Philadelphia.  Pa. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  (Tubing.)  (See  display 
advertisement  on  page  1320.) 

Dagnall  Asbestos  & Insulation  Co.,  316 
Lagauchetiere  St.,  W.,  Montreal,  Qu^., 
Canada. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  "Di- 
electric.” 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO..  GILBERT  B.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Eastern  Asbestos  Co.,  503  Turks  Head 
Bldg.,  Providence,  R.  I.  “Easco.” 
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General  Asbestos  A Rubber  Co.,  27  Cum- 
berland St.,  Charleston,  S.  C.  “Garco.” 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.^Y.,  (See  display  adv.  pages  1203- 

Goetzke  Gasket  & Packing  Co.,  Georges 
Rd.,  New  Brunswick,  N.  J.  (Packing 
and  gaskets.)  “Elastic/* 

John8-Manville,  Inc.,  Madison  Ave.  and 
41st  St..  New  York,  N.  Y. 

Keasbey  & Mattison  Co.,  Ambler,  Pa. 
“Ambler/* 

Kramlg  & Co.,  R.  E.,  8th  St.  and  Eg- 
gleston Ave.,  Cincinnati,  Ohio. 

Mike8el!  Bros.  Co.,  156  N.  La  Salle  St., 
Chicago,  111.  “Mibroco/* 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York.  N.  Y.  “Shield  Brand.’’ 

ROCKBESTOS  PRODUCTS  CORP.,  P.O. 
Drawer  1102,  New  Haven,  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Westing- 
house/’  (See  display  adv.  pages  1395- 
1402.) 

ASH  HANDLING,  POWER-PLANT.— Ash 
disposal,  like  coal  handling,  assumes  many 
forms,  depending  upon  the  quantity  of  ash 
to  be  disposed  of,  the  distance  and  eleva- 
tion involved  and  the  mode  of  receiving  or 
delivering  the  ashes  for  Anal  removal. 
Ashes  are  extremely  corrosive  as  well  as 
abrasive,  so  that  apparatus  with  minimum 
moving  parts  exposed  to  the  ash  should 
be  used. 

Th6  largest  plants  dump  their  ashes  from 
the  ash  hoppers  immediately  beneath  the 
boiler  furnaces  into  railroad  or  ash  cars 
hauled  by  machine  or  animal  along  a track 
laid  below  the  boiler-room  floor.  The 
smaller  plants,  with  up  to  200  tons  of  ash 
per  day,  use  ash  conveyors  of  the  steam 
Jet,  bucket  and  belt  types  and  scrapers. 
Which  type  is  the  best  depends  upon  the 
tonnage  Involved,  station  layout,  etc. 

Hand  shoveling,  hand  car  and  wheel- 
barrow should  be  abolished  on  the  score  of 
cost  almost  everywhere  and  mechanical 
apparatus  used  instead.  The  steam  jet  and 
the  hoist  can  almost  invariably  be  used 
when  the  clamshell  and  other  more  bulky 
equipment  is  not  feasible. 

Many  plants  adopt  mechanical  stokers 
but  fall  to  save  labor  costs  by  handling 
their  coal  and  ashes  mechanically.  The 
mechanical  coal  and  ash-handling  equip- 
ments are  the  complement  of  the  mechan- 
ical stoker. 


A8HBROOK  ELECTRIC  CO.— 4111  Rav- 
enswood  Ave.,  Chicago,  111.  Manufacturer 
of  farm  lighting  and  power  plants,  storage 
batteries  and  battery  charging  and  battery 
repair  shop  equipment. 


ASCHROFT  MFG.  CO.— New  York.  N.  Y 
Manufacturer  of  steam  gages.  Main  office 
119  W.  40th  SL,  New  York,  N.  Y.  Brand 
office,  27  N.  Jefferson  St.,  Chicago,  111. 

ASHCROFT  PROCESS. — An  electrolyte 
process  for  the  production  of  metallic  so- 
%dlum.  Fused  salt  is  electrolyzed  in  one 
compartment  with  a carbon  anode  and  t 
lead  cathode,  the  fused  lead-sodium  allo> 
being  led  into  a second  compartment  ir 
which  the  alloy  serves  as  anode  in  a bat* 
of  fused  caustic  soda.  Metallic  sodium  ic 
then  deposited  on  an  iron  cathode.  th« 
deposition  being  much  more  efficient  at  the 
lower  temperature  of  the  fused  caustic  soda 
than  if  carried  out  directly  from  the  fused 
salt,  which  is  at  a much  higher  temperature 


ASHEVILLE  MICA  CO.— Biltmore,  N.  C. 
Manufacturers  of  mica  and  mica  products. 
Business  established  1899.  Partnership  of 
W.  Vance  Brown  and  S.  Herbert  Brown. 
Main  office  and  factory,  Biltmore,  N.  C. 
Branch  offices.  212  W.  Austin  Ave.,  Chi- 
cago, 111.;  217  Centre  St..  New  York,  N.  Y. 


ASHTON  MFG.  CO.— 184  Emmet  St.. 
Newark,  N.  J.  Manufacturer  of  gasoline 
and  kerosene  torches  and  fire  pots.  Busi- 
ness established  1909.  President,  E.  B. 
Kerr;  vice-president,  C.  J.  Kerr;  secretary, 
treasurer  and  general  manager,  J.  B.  Kerr. 


ASHTON  VALVE  CO.— Boston,  Mass 
Manufacturer  of  gages  and  valves.  Presi* 
dent,  O.  C.  Keckley;  vice-president,  L.  A 
Lrdan;  secretary  and  treasurer,  X.  S 
White.  Main  office,  Boston,  Mass.  Brancli 
offices.  137  Liberty  St.,  New  York,  N.  Y 
318  W.  Washington  St.,  Chicago,  111.;  502 
Mission  St.,  San  Francisco,  Cal.;  St.  Louis 
Mo. ; Milwaukee,  Wls. 

ASPHALT,  INSULATING.— A natura 
pitch  of  bituminous  character,  composed  ol 
a mixture  of  hydrocarbons.  Asphalt  is 
generally  black  in  color.  At  ordinary  tem- 
peratures it  is  hard,  but  when  heated  it 
becomes  viscous  at  about  70°C.  and  melt* 


at  about  100°C.  It  has  a dielectric  strength 
of  about  1100  volts  per  mm.  apd  is  used  in 
the  manufacture  of  insulating  varnishes 
and  impregnating  and  sealing  compounds, 
especially  those  for  sealing  cable  joints  and 
potheads,  and  storage  and  dry  batteries. 
It  is  practically  unaffected  by  water,  ordi- 
nary acids  or  alkalies. 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave. 
& Stokley  St.,  Philadelphia,  Pa. 

Barber  Asphalt  Paving  Co.,  The,  Land 
Title  Bldg.,  Philadelphia,  Pa.  “Genasco.** 

Binswanger  & Co.,  B.,  829-835  N.  3rd  St., 
Philadelphia,  Pa. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Columbus  Varnish  Co.,  The,  264  Cozzins 
St.,  Columbus,  Ohio.  “Columbus/* 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  “Di- 
electric.** 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St..  Philadelphia,  Pa. 

INTERNATIONAL  .PAINT  CORP.,  915 
Olive  St.,  St.  Louis,  Mo.  “Inco  Insul- 
ite.’’  (See  display  advertisement  on 
page  1320.) 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St.. 
New  York,  N.  Y. 

Ruberoid  Co..  The.  95  Madison  Ave.,  New 
York.  N.  Y.  “P  & B.’* 

Standard  Asphalt  & Refining  Co..  208  S. 
LaSalle  St.,  Chicago,  111.  “Sarco.** 

ASPHALTIC  JAPAN. — (See  Japans,  as- 
phaltic, etc.) 


ASPIRATORS,  ELECTRIC.— Electrirally 
operated  apparatus  for  creating  a partial 
vacuum  in  chemical  laboratory  or  other 
similar  processes,  or  for  producing  a move- 
ment of  gases  or  liquids  by  the  suction 
principle,  as  with  an  exhaust  fan. 


ASSOCIATED  ENGINEERS  CO.— 180  N 
Dearborn  St..  Chicago.  111.  Manufacture* 
of  lighting  fixtures,  cable  racks,  disconnect 
switches,  soldering  Irons  and  controller  re- 
lease devices.  President.  W.  L.  Abbott; 
vice-president.  C.  A.  Keller;  secretary,  H 
A.  Fife;  treasurer,  G.  E.  McKana. 

ASSOCIATED  MANUFACTURERS  OF 
ELECTRICAL  SUPPLIES.-Thls  Is  ar 
association  of  corporations,  firms  or  indi- 
viduals actively  engaged  in  the  manufac- 
ture of  electrical  supplies  or  of  electrical 
construction  materials.  It  was  organized 
In  1315  for  the  purpose  of  “advancing  and 
protecting  the  interests  of  the  manufac- 
turers of  electrical  supplies  and  of  th*1 
manufacturers  of  materials  entering  Into 
electrical  construction,  in  manufacturing, 
engineering,  safety  and  other  problems,  to 
promote  the  standardization  of  electrical 
material,  to  collect  and  disseminate  infor- 
mation and  to  promote  co-operation  among 
the  members.’* 


General  matters'affecting  the  Association 
policies  and  management  are  under  the 
direct  jurisdiction  of  the  Board  of  Gover- 
nors and  officers,  acting  under  advice  of  a 
general  counsel.  Effective  work  for  the 
individual  manufacturer  is  accomplished 
through  the  formation  of  sections,  each 
section  covering  some  particular  and  special 
line  of  devices  embraced  in  the  broad  term 
“electrical  supplies.”  Sections  are  subdi- 
vided into  committees  or  groups,  each  o 
which  is  a complete  organization  in  itself, 
thus  enabling  the  Individual  manufacturer 
to  take  part  in  the  particular  line  of  work 
in  which  he  is  interested,  and  to  suggest 
activities  which  may  be  considered. 

The  following  sections  have  been  organ- 
ized: Air  Circuit  Breaker,  Armored  Con- 
ductor and  Flexible  Conduit,  Attachment 
Plug,  Carbon,  Electrical  Porcelain,  Fan 
Motor,  Fuse,  Heating  Appliance,  Industrial 
Lighting,  Insulating  Materials,'  Interior 
Lighting  Fixture,  Knife  Switch,  Lamp  Re- 
ceptacle and  Socket.  Line  Material,  Molded 
or  Formed  Insulation,  Nonmetallic  Con- 
duit, Metal  Molding,  Outlet  Box,  Panel- 
board  and  Switchboard,  Rigid  Conduit, 
Signaling  Apparatus,  Snap  Switch,  and 
Wire  and  Cable. 

The  Association  has  attained  remarkable 
results  in  the  line  of  standardization,  with 
an  immense  saving  to  the  manufacturer.* 
and  a great  convenience  to  the  consumers. 
It  has  co-operated  with  the  Underwriters' 
Laboratories  in  standardizing  products  and 
having  them  listed  by  the  Underwriters. 
The  Federal  Trade  Commission  has  b?en 
co-operated  with  in  segregating  statistical 
information  as  to  the  various  products  of 
the  electrical  industry,  with  a view  to  the 
adoption  of  the  best  business  methods 
applicable  to  the  requirements  of  each 
branch  of  the  industry.  The  Association 
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is  a member  of  the  Merchants  Association 
of  New  York,  the  Chamber  of  Commerce  cf 
the  United  States,  the  Electrical  Manu- 
facturers’ Council,  and  has  a representa- 
tive on  the  Electrical  Committee  of  the 
National  Fire  Protection  Association  and 
therefore  has  a voice  in  preparing  the 
National  Electrical  Code. 

Many  important  subjects  have  been  con- 
sidered by  the  sections,  to  improve  manu- 
facturing, shipping,  accounting,  selling,  col- 
lection and  similar  features  of  the  business 
also  to  determine  the  current  and  probable 
future  demands  and  market  conditions,  etc. 

General  offices  are  in  the  Carbide  and 
Carbon  Bldg.,  30  E.  42nd  St..  New  York 
City.  The  officers  for  1921-22  are:  Presi- 
dent, Shiras  Morris,  Hart  & Hegeman  Mfg. 
Co.,  Hartford,  Conn.;  vice  president,  W.  H. 
Thornly;  treasurer,  J.  W.  Perry;  general 
secretary,  Charles  E.  Dustin. 

ASSOCIATION  OF  EDISON  ILLUMIN- 
ATING COMPANIES. — Organized  in  1886. 
An  association  of  central-station  companies 
licensed  under  the  Edison  patents.  The 
object  of  the  association  is  “the  develop- 
ment of  the  service  to  the  public  of  elec- 
tricity for  light,  heat  and  power  and  the 
promotion  of  co-operation  among  its  mem- 
bers in  dealing  with  the  scientific,  engi- 
neering and  oommerc  al  problems  Involved.” 
There  are  now  71  member  companies,  and 
4 honorary  members,  the  latter  being  the 
General  Electric  Co.,  Thomas  A.  Edison, 
R.  R.  Bowker,  and  Wilson  S.  Howell.  The 
annual  convention  is  usually  held  in  Sep- 
tember. The  minutes  of  the  meetings  are 
distributed  among  member  companies,  but 
are  not  published.  Officers  for  1920-21  are: 
President,  Walter  H.  Johnson;  vice-presi- 
dent, M.  S.  Sloan;  treasurer,  E.  A.  Edkins; 
secretary,  P.  S.  Miller.  80th  St.  and  East 
End  Ave.,  New  York,  N.  Y. 

The  technical  work  of  the  Association  is 
divided  among  the  following  committees: 
Lamp,  Rates,  Utilities  Publications,  Steam 
Turbines  and  Generators,  Electricity  Dis- 
tribution and  Use,  Metering  and  Service 
Methods,  Street  Lighting,  Standards,  and 
Fuel. 


ASSOCIATION  OF  IRON  AND  STEEL 
ELECTRICAL  ENGINEERS.— An  inter- 
national organization  founded  in  1907  for 
the  “advancement  of  the  application  of 
electricity  to  the  iron  and  steel  and  allied 
industry/'  and  whose  ultimate  aim  is  the 
complete  electrification  of  this  industry.  Its 
membership  aggregates  1,200  and  Is  com- 
posed of  electrical  engineers,  electrical 
superintendents,  chief  engineers,  combus- 
tion engineers  and  master  mechanics 
(active  members),  and  designers,  manufac- 
turers and  distributors  (associate  mem- 
bers). Thirty-two  of  the  largest  steel 
companies  in  the  United  States,  Canada 
and  France  are  firm  members.  The  Safety- 
First  movement  was  originated  within  this 
organization  and  the  National  Safety  Court  - 
cil  was  organized  by  this  society  in  1912. 
The  Association  was  appointed  as  sponsor 
for  the  preparation  of  specifications  cover- 
ing overhead  electric  traveling  cranes  by 
the  American  Engineering  Standards  Com- 
mittee. 

Officers  for  1920-21  are:  President,  B.  W. 
Gilson,  Carnegie  Steel  Co.,  Youngstown, 
Ohio;  vice-presidents,  E.  S.  Jefferies,  Ham- 
ilton, Ont.,  Can.,  and  F.  A.  Wiley,  Chicago, 
111.;  treasurer,  James  Farrington,  Steuben- 
ville, Ohio;  secretary,  J.  F.  Kelly,  Empire 
Bldg.,  Pittsburgh,  Pa.  The  board  of  direc- 
tors includes  the  above  named  officers, 
two  past-presidents,  D.  M.  Petty,  and  C.  A. 
Menk,  and  four  directors.  W.  S.  Hall,  R.  F. 
Gale,  J.  E.  Fries,  and  C.  E.  Bedell. 

The  Association  has  five  active  branches 
at  Pittsburgh,  Cleveland,  Birmingham, 
Philadelphia  and  Chicago,  each  of  which 
meets  monthly.  An  annual  meeting  is  held 
with  all  sections  participating.  Over  400 
technical  papers  pertaining  to  the  practical 
operation  of  steel-mill  electrical  apparatus 
have  been  presented  before  the  various 
branches  of  this  society.  The  most  impor- 
tant committees  of  the  Association  are: 
Standardization,  Electrical  Development, 
Safety,  Educational,  and  Electric  Furnace. 
These  committees  collaborate  all  the  data 
obtainable  with  regard  to  the  advancement 
of  the  electrical  art,  presenting  the  infor- 
mation they  have  obtained  in  the  form  of 
paper  at  the  annual  convention.  An 
Association  Journal  is  issued  monthly,  and 
the  Proceedings  are  published  yearly. 


ASSOCIATION  OF  MUNICIPAL  ELEC- 
TRICAL UTILITIES  OF  ONTARIO.— Pres- 
ident, O.  H.  Scott,  Belleville,  Ont.,  Can.; 
secretary.  S.  R.  A.  Clement,  190  University 
Ave.,  Toronto,  Ont.,  Can. 
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ASSOCIATION  OF  RAILWAY  ELEC* 
TRICAL  ENGINEERS.— A national  organi- 
zation, founded  in  1908,  for  the  advance- 
ment of  knowledge  pertaining  to  the 
principles,  design,  construction,  mainte- 
nance and  operation  of  railway  electrical 
appliances,  by  discussion,  investigation  and 
reports  of  the  experiences  of  its  members, 
and  to  provide  a means  of  exchange  of 
ideas,  to  the  end  that  railway  electrical 
equipment  may  be  systematized  and  im- 
proved. Its  membership  aggregates  about 
400  and  consists  of  electrical  engineers  of 
steam  railways  as  senior  active  members, 
subordinate  employees  of  electrical  depart- 
ments as  junior  active  members,  and  asso- 
ciate members  representing  the  electrical 
industries  dealing  with  steam  railroads. 

In  the  earlier  days,  the  Association  devo- 
ted Its  activities  principally  to  the  study  of 
electric  car  lighting  and  later  to  the  illum- 
ination of  railway  shops  and  buildings, 
standardization  of  electrical  equipment, 
light  and  power  as  applied  to  steam  rail- 
roads and  power-plant  organization  and 
equipment.  The  officers  for  1920-21  are: 
President,  L.  S.  Billau,  B.  & O.  R.  R.; 
vice-presidents,  L.  C.  Hensel,  Frisco  Lines, 
and  E.  S.  M.  Macnab,  C.  P.  R.  R.;  secre- 
tary-treasurer, Jos.  A.  Andreucetti,  Room 
411,  C.  & N.  W.  Terminal  Station,  Chicago. 
Illinois. 

ASSOCIATIONS  AND  SOCIETIES,  ELEC- 
TRICAL.— The  electrical  industry  is  rich  in 
its  organizations,  which  have  contributed 
very  substantially  to  its  rapid  progress  and 
expansion  through  the  dissemination  of 
knowledge,  interchange  of  ideas  and  co- 
ordination of  effort.  There  are  over  thirty 
national  associations,  societies  and  insti- 
tutes among  the  various  branches  of  the 
electrical  industry  in  the  United  States 
and  Canada.  The  two  largest  are  the 
American  Institute  of  Electrical  Engineers 
and  the  National  Electric  Light  Association. 
A sketch  of  each  of  these,  and  of  some 
thirty  other  national  organizations  that  are 
distinctively  or  predominantly  electrical, 
will  be  found  under  the  name  of  each 
organization.  There  is  a larger  number  of 
state  or  geographic  electrical  associations 
which  are  entered  under  their  respective 
names,  together  with  the  name  and  address 
of  the  secretary  and  in  some  cases  also  of 
other  officers. 

ASSURANCE,  FACTOR  OF.— The  factor 
of  assurance  of  a wire  or  cable  insulation 
is  the  ratio  of  the  voltage  at  which  it  is 
tested  to  that  at  which  It  is  used. 

ASTATIC  INSTRUMENTS.— To  eliminate 
the  Influence  of  external  or  stray  magnetic 
flolds,  the  movable  elements  of  many  elec- 
tiical  Instruments  are  so  constructed  that 
the  stray  field  tends  to  deflect  one  part  of 
the  movable  element  in  one  direction  and 
an  identical  part  in  the  opposite  direction. 
The  net  deflection  is  zero.  Such  instru- 
ments are  called  astatic. 

ASYNCHRONOUS.— Not  having  the  same 
frequency — the  opposite  of  synchronous. 
Sometimes  used  to  describe  alternating- 
current  machines  In  which  the  frequency 
is  fixed  by  outside  conditions  and  the  speed 
changes  with  load,  voltage,  etc.,  as  in  the 
case  of  induction  motors.  (Also  see  Syn- 
chronous.) 

ASYNCHRONOUS  MACHINE.— An  a-c. 
generator  or  motor  in  which  the  ratio  of 
the  frequency  to  the  speed  changes  with 
the  load,  as  an  induction  generator  or  an 
induction  motor. 

AT  LAST. — Trade  name  for  electric 
washing  machines  manufactured  by  the  At 
Last  Washer  Co.,  Perry,  Iowa. 

AT  LAST  WASHER  CO.— Perry,  Iowa. 
Manufacturer  of  electric  washing  machines. 
A.  S.  Kibby,  manager. 

ATERITE  CO.,  INC.— New  York,  N.  Y. 
Manufacturer  of  noncorrosive  metallic  alloy. 
President,  James  C.  Smith;  vice-presidents, 
Henry  P.  Hallock  and  Foster  Mllliken,  Sr.; 
secretary.  Henry  S.  Leach;  treasurer, 
Charles  E.  Fox.  Main  office  and  factory, 
John  and  William  Sts.,  New  York,  N.  Y. 
Branch  offices.  Conway  Bldg.,  Chicago,  III.; 
Beatty  Bldg.,  Houston,  Tex. 

ATHOL  MACHINE  CO.— Athol,  Mass. 
Manufacturer  of  vises,  pliers,  levels  and 
other  electricians’  tools.  Business  estab- 
lished 1868.  President  and  treasurer,  L.  S. 
Starrett:  vice-president,  W.  G.  Nlms;  sec- 
retary. F.  E.  Wing;  general  manager,  H.  R. 
Linton.  Main  office  and  factory,  Athol. 
Mass.  Branch  offices.  90  W.  Broadway, 
New  York,  N.  Y. ; 17  N.  Jefferson  St., 
Chicago,  111. 


ATKINS  A CO.,  E.  C.— Indianapolis,  Ind. 
Manufacturers  of  saws,  tools,  etc.  Business 
established  1857.  President,  H.  C.  Atkins; 
vice-president  and  sales  manager,  N.  A. 
Gladding;  secretary,  M.  A.  Potter;  treas- 
urer, F.  C.  Gardner.  Main  office,  402  S. 
Illinois  St.,  Indianapolis,  Ind.  Factories 
Lancaster,  N.  Y.;  Indianapolis,  Ind.;  Ham- 
ilton, Ont.,  Can.  Branch  offices  and  ware- 
houses, 56  Reade  St.,  New  York,  N.  Y.;  64 
E.  South  Water  St.,  Chicago,  111.;  Atlanta, 
Ga.;  Memphis,  Tenn.;  New  Oleans,  La.; 
Minneapolis,  Minn.;  San  Francisco,  Cal.; 
Portland,  Ore.;  Seattle,  Wash.;  Vancouver, 
B.  C.,  Can. 

ATLANTIC. — Trade  name  for  electric 
trucks  manufactured  by  the  Atlantic  Elec- 
tric Vehicle  Co.,  893  Freylinghuysen  Ave., 
Newark,  N.  J. 

ATLANTIC. — Trade  name  for  rubber 
belting  manufactured  by  the  Quaker  City 
Rubber  Co.,  629  Market  St.,  Philadelphia, 
Pennsylvania. 

ATLANTIC. — Trade  name  for  electric 
water  system  pump  manufactured  by  the 
Rumsey  Pump  Co.,  Ltd.,  Seneca  Fklls,  N.  Y. 

ATLANTIC. — Trade  name  for  leather 
belting  manufactured  by  the  Schwartz 
Belting  Co.,  74-76  Murray  St.,  New  York, 
New  York. 

ATLANTIC  ASBESTOS  CO.— Butler  and 
Sepvira  Sts.,  Philadelphia,  Pa.  Manufac- 
turer of  asbestos  tape,  tubing  and  other 
products.  Business  established  1916.  Pres- 
ident and  general  manager,  H.  V.  Everham; 
secretary,  F.  P.  Sher;  treasurer,  Clement 
Restrin. 

ATLANTIC  CLOCK  CO.— 45  India  St.. 
Boston,  Mass.  Manufacturer  of  electric 
clocks.  Partnership,  Fred  S.  Atkinson, 
James  W.  Gregg. 

ATLANTIC  CREOSOTING  A WOOD 
PRESERVING  WORKS. — Norfolk,  Va.  Pro- 
ducers of  creosoted  poles,  crossarms  and 
railway  ties. 

ATLANTIC  ELECTRIC  VEHICLE  CO.— 

893  Freylinghuysen  Ave.,  Newark,  N.  J. 
Manufacturer  of  electric  trucks. 

ATLANTIC  INSULATED  WIRE  A CA- 
BLE CO.— 52  Vanderbilt  Ave.,  New  York. 
N.  Y.  Manufacturer  of  insulated  wire  and 
cable.  Business  established  1902.  Presi- 
dent, Edward  Sawyer;  vice-president.  E. 
H.  Johnson;  secretary.  J-  M.  Woolsev: 
treasurer,  C.  A.  Kane.  Factory,  Stamford. 
Conn.  Sales  representatives,  Electrical 
Sales  Co..  2 E.  Redwood  St..  Baltimore. 
Md.;  George  Richards  & Co.,  557  W. 
Monroe  St..  Chicago,  111.;  A.  D.  Stem,  156 
Purchase  St.,  Boston,  Mass.;  T.  C.  Coleman 
& Son,  Starks  Bldg.,  Louisville,  Ky.;  W.  A 
McCombs  & Co..  Union  Arcade  Bldg.,  Pitts- 
burgh, Pa.;  Rank  & Goodell,  906  Merchants 
Bank  Bldg.,  St.  Paul,  Minn. 

ATLANTIC  TUBING  CO.— 1756  Cranston 
St.,  Providence.  R.  I.  Manufacturer  of 
conduit  and  cable  connectors  and  rubber 
tubing.  President  and  treasurer,  Harry  L. 
Lippitt;  secretary  and  sales  manager,  J.  G. 
Schonfarber. 

ATLAS. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Atlas  Electric 
Storage  Battery  Co.,  Greenville,  Mich. 

ATLAS. — Trade  name  for  boiler  covering 
cement  manufactured  by  the  Atlas  Mineral 
Products  Co.,  Mertztown,  Pa. 

ATLAS. — Trade  name  for  rail  Joints  and 
braces,  tie  plates,  etc.,  manufactured  by 
the  Atlas  Railway  Supply  Co.,  1526  Man- 
hattan Bldg.,  Chicago,  111. 

ATLAS. — Trade  name  for  wet  batteries 
manufactured  by  the  Eastern  Signal  & 
Supply  Co.,  50  Church  St.,  New  York,  N.  Y. 

ATLAS. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

ATLAS. — Trade  name  for  rail  grinder 
manufactured  by  the  Railway  Track-Work 
Co..  3132  E.  Thompson  St.,  Philadelphia, 
Pennsylvania. 

ATLAS. — Trade  name  for  lubricants  man- 
ufactured by  the  Swan  & Finch  Co.,  522 
5th  Ave.,  New  York,  N.  Y. 

ATLAS  BOLT  & SCREW  CO.,  THE.— 
1100-44  Ivanhoe  Rd.,  Cleveland,  Ohio.  Man- 
ufacturer of  bolts,  screws  and  nuts. 

ATLAS  CAR  A MFG.  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  storage  bat- 
tery locomotives,  industrial  cars  and  other 
industrial  railway  equipment.  Main  office, 
Cleveland,  Ohio.  Branch  offices,  Wool- 
worth  Bldg.,  New  York,  N.  Y. ; 529  Mar- 
quette Bldg.,  Chicago,  111. 
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ATLAS  ELECTRIC  DEVICES  CO.— 360 
W.  Superior  St.,  Chicago,  HI.  Manufac- 
turer of  color  testing  outfits.  President, 
John  E.  Thompson;  vice-president,  Renfrew 
H.  Kuehmsted;  secretary,  Harold  J.  Zonne; 
treasurer,  Clarence  W.  Jameson. 

ATLA8  ELECTRIC  STORAGE  BATTERY 
CO. — Greenville,  Mich.  Manufacturer  of 
storage  batteries  for  automobile  lighting 
and  starting.  Business  established  1918. 
President,  H.  G.  Baker;  vice-president  and 
sales  manager,  Z.  C.  Bohrer;  secretary, 
treasurer  and  general  manager,  H.  P. 
Belknap. 

ATLAS  FOUR  IN  ONE.— Trade  name  for 
renewable  multiple  cartridge  fuse  manu- 
factured by  the  Multiple  Electric  Products 
Co.,  Inc.,  450  4th  Ave.,  New  York,  N.  Y. 

ATLAS  IRON,  WIRE  A GENERAL 
METAL  WORKS.— 815-817  Queen  St.,  W., 
Toronto,  Ont.,  Can.  Manufacturers  of  mo- 
tor-driven  dishwashers,  steel  transmission 
line  structures;  wire  guards,  frames  for 
lamp  shades  and  other  wire  and  metal 
products.  Business  established  1910.  Pres- 
ident, M.  Daney;  general  manager,  W.  A. 
Marshall. 

ATLAS  MINERAL  PRODUCTS  CO.— 
Mertztown,  Pa.  Manufacturer  of  insulating 
compounds  and  protective  paints.  Presi- 
dent, M.  F.  Wirtz;  secretary  and  manager, 
George  L.  Wirtz.  Main  office,  Mertztown, 
Pa.  Factories,  Mertztown,  Pa.,  and  Albany, 
Pa.  Branch  office,  127  N.  Dearborn  St.. 
Chicago,  111. 

ATLAS  POWDER  CO.— Philadelphia,  Pa. 
Manufacturer  of  electric  blasting  apparatus. 
President,  W.  J.  Webster;  vice-president, 
J.  F.  Van  Lear;  secretary  and  treasurer, 
Leland  Lyon;  general  manager,  W.  A. 
Layfleld;  sales  manager,  J.  W.  Mathews. 
Branch  offices,  Oliver  Bldg.,  Pittsburgh,  Pa.; 
Arcade  Bldg.,  St.  Louis,  Mo.;  Holston  Na- 
tional Bank  Bldg.,  Knoxville,  Tenn;  Ma- 
^sonic  Bldg.,  Houghton,  Mich.;  Joplin,  Mo. 

ATLAS  RAILWAY  SUPPLY  CO.— 1526 
Manhattan  Bldg.,  Chicago,  III.  Manufac- 
turer of  tie  plates,  rail  joints  and  braces. 
G.  M.  Huber,  manager. 

ATMOSPHERE— The  whole  mass  of  air 
, surrounding  the  earth,  or  the  gaseous  en- 
velope surrounding  any  celestial  orb  or 
other  body.  In  physics,  it  is  the  pressure 
of  the  air  at  sea  level  used  as  a unit.  It 
is  the  pressure  that  will  cause  the  mercury 
in  a barometer  to  stand  at  760  mm.  It  is 
equivalent  to  about  14.7  lbs.  per  eq.  in. 

ATMOSPHERIC  CONDITIONING  CORP. 
— Philadelphia,  Pa.  Manufacturer  of  air 
conditioning  apparatus.  Business  estab- 
lished 1917.  President,  John  F.  Hale;  vice- 
president,  Samuel  C.  Bloom;  secretary  and 
treasurer,  H.  A,  Terrell.  Main  Office,  920 
Lafayette  Bldg.,  Philadelphia,  Pa.  Factory, 
Camden,  N.  J.  Branch  office,  1301  Monad- 
nock  Block,  Chicago,  111. 

ATMOSPHERIC  NITROGEN,  FIXATION 

OF. — The  electrical  process  of  removing  tlje 
nitrogen  present  in  the  atmosphere  and 
utilizing  it  in  the  production  of  useful 
products.  See  Nitrogen,  fixation  of;  also 
Birkeland-Eyde  process;  also  Pauling  proc- 
ess and  Schoenherr-Hessberger  process. 

ATMOSPHERICS.— See  Radio  communi- 
cation interference. 

ATOMIC  WEIGHT.— The  relative  weight 
of  the  atom  of  any  element,  referred  to 
some  element  taken  as  a standard.  Hy- 
drogen was  formerly  used  as  this  standard 
but  most  chemists  now  prefer  to  use  oxy- 
gen as  a basis,  its  atomic  weight  being  16.0. 

ATTACH  ALL. — Trade  name  for  heating 
device  plug  manufactured  by  the  Ideal 
Electric  Mfg.  Co.,  Inc.,  718-720  Cherry  St.. 
Philadelphia,  Pa. 

ATTACHMENT  PLUGS.— See  Plugs,  at- 
tachment. 

ATTACHMENTS,  ELECTRIC,  FOR  GAS 
FIXTURES.— Attachments  have  sometimes 
been  applied  to  gas  fixtures  which  make  it 
possible  to  light  the  gas  by  an  electric 
spark  rather  than  with  a match.  They 
consisted  essentially  of  a spark  gap  which 
could  be  attached  to  any  kind  of  a burner 
and  connected  by  wires  to  a spark  coll 
and  battery.  They  are  not  used  much  now 
because  of  the  very  general  use  of  electric 
lighting,  which  has  replaced  gas  lighting  to 
a large  extent.  (Also  see  Lighters,  gas, 
electric.) 

Manufacturers: 

Acme  Lighting  Fixture  Co.,  132  W.  14th 
St.,  New  York,  N.  Y. 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y.  “Leviton.” 
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Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Betts  A Betts  Corp..  511  W.  42nd  St.. 
New  York,  N.  Y.  "Glocator." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryapt." 

Caldwell  A Co.,  Inc..  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  "C.  G.  E." 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  HI. 

Hole's  Lighthouse,  6911  Jeffery  Ave.,  Chi- 
cago, 111. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York.  N.  Y. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See 
display  advertisement  on  pages  1302- 
1304.) 

Peerless  Light  Co..  663  W.  Washington 
Blvd..  Chicago.  111. 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wat- 
erbury.  Conn. 

ATTACHMENTS,  LOCKING,  FOR 
SWITCHES. — Fittings  designed  to  replace 
the  knobs  or  handles  of  surface  or  flush 
type  snap  switches  and  provided  with  slots 
or  holes  of  special  form  which  are  fitted 
by  keys*  used  only  by  authorized  persons  in 
operating  the  switches.  They  are  used  in 
public  hallways,  lobbies,  waiting  rooms, 
schools,  asylums,  etc.,  to  prevent  unau- 
thorized persons  from  tampering  with  the 
lights  where  ordinary  switches  have  been 
Installed. 

Heavy  current-carrying  disconnecting 
switches  are  often  provided  with  locking 
attachments  or  "safety  catches",  magnetic 
locks,  etc.,  to  prevent  opening  on  abnormal 
load. 

Many  motor  and  line  switches  are  pro- 
vided with  padlocks  or  other  locks  to  pre- 
vent anyone  closing  or  opening  them,  es- 
pecially when  work  is  being  done  on  the 
circuit  controlled. 

Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St.. 

Bridgeport,  Conn.  "Bryant."  4 

Canadian  General  Electric  Co.,  212  King 
St..  W.,  Toronto.  Ont.,  Can.  "C.  G.  E " 
Electrical  Engineers  Equipment  Co.,  35  S. 

Deeplalnes  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y..  (See  display  adv.  pages  1203- 
1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn. 

Mendell  Mfg.  Co.,  Mattapolsett,  Mass. 


ATTACHMENTS,  L U M I N O U S,  FOR 
SWITCH  BUTTONS,  ETC.— Luminous  at- 
tachments for  switches  generally  consist  of 
& small,  thin  disk  or  button  upon  which  a 
phosphorescent  compound  is  spread.  The 
button  or  disk  is  then  applied  to  the  switch 
button  and  usually  protected  by  a glass  dr 
other  transparent  covering.  At  night  a glow 
Is  given  off  by  the  compound  which  enables 
the  switch  to  be  found  readily. 


Manufacturers: 


American  Luminous  Products  Co.,  Hunt- 
ington Park,  Cal. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

Cold  Light  Mfg.  Co..  18th  and  Blake  Sts.. 
Denver,  Colo. 

Hubbell,  Inc.,  Harvey,  Bridgeport.  Conn. 

Ingersoll  A Bro.,  Robert  H.,  37  S.  Wabash 
Ave.,  Chicago,  111.  "Iftgersollite." 

Leonard  Watch  Co.,  10  S.  Wabash  Ave., 
Chicago,  III.  "Lumalite." 

Llghtflnder  Sales  Corp.,  Inc.,  14  W.  17th 
St..  New  York,  N.  Y.  "Liteflnder." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play advertisement  on  pages  1302-1304.) 

O'Hara  Waltham  Dial  Co.,  Inc.,  Walt- 
ham, Mass.  "Pointlite,"  "Polntswitch." 

Pass  A Seymour,  Inc.,  Solvay  Station. 
Syracuse,  N.  Y.  "P.  A S." 

Pioneer  Corp.,  The,  1255  W.  63rd  St., 
Chicago,  111.  "Eradium  Luminous." 

Plant  A Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Radium  Luminous  Material  Corp.,  58 
Pine  St.,  New  York.  N.  Y.  "Undark." 

Smith  A Co.,  T.  C..  1531  Cherry  St., 
Philadelphia,  Pa.  "Seelite." 

Starlite  Mfg.  Co.,  2 Columbus  Circle,  New 
York,  N.  Y.  "Starlite." 

ATTACHMENTS,  OVERLOAD  AND 
OTHER  TRIPPING  OR  CLOSING,  FOR 
SWITCHES  AND  CIRCUIT  BREAKERS. 
—Most  switches  are  not  provided  for  auto- 
matic opening  or  closing,  nor  for  remote 
control.  Certain  types  of  manually  operat- 


ed switches  can  be  arranged  for  such 
automatic  operation  or  remote  control  by 
the  addition  of  special  attachments.  The 
most  common  is  the  overload  attachment 
or  tripping  device,  which  converts  the 
switch  Into  an  overload  circuit  breaker. 
Other  attachments  are  undervoltage  or  no- 
voltage; reverse  current,  power  or  phase; 
shunt  trip,  interlocking  or  special  remote 
control;  electromagnetic  or  motor-operated 
closing  devices.  Many  of  these  attachments 
are  controlled  through  relays.  Similar  at- 
tachments are  also  available  for  circuit 
breakers,  in  which,  as  a rule,  they  provide 
an  additlnal  protective,  Interlocking  or 
operating  device. 

Manufacturers: 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can.  "CT.  G.  E." 

CUTLER-HAMMER  MFG.  CO.,  THE. 
12th  St.  and  St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  . 

Miller  Anchor  Co.,  20  Monroe  St.,  Nor- 
walk, Ohio. 

MILLER  & PARDEE.  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Sundh  Electric  Co.,  209  Partchurst  St., 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house."  (See  display  adv.  pages  1395- 
1402.) 

ATTACHMENTS,  PULL  CHAIN.— These 
attachments  are  devices  for  extending  the 
pull  chain  out  from  the  socket,  allowing  it 
to  hang  free  of  the  fixture  so  that  it  does 
not  bear  against  glassware  or  metal  re- 
flector of  large  diameter  and  cause  the  glass 
or  shade  holder  to  be  strained  when  the 
cord  is  pulled.  The  devices  used  are  mostly 
of  two  types:  one  is  a brass  tube  fastened 
to  the  socket  to  act  as  a guide  for  the 
chain;  another  type  has  a long-armed  lever, 
the  pendent  cord  being  fastened  to  the  long 
arm  and  the  socket  chain  to  the  short  arm. 
The  lever  type  also  clamps  to  the  socket. 
These  devices  prevent  loosening  of  the 
glass  or  other  reflector  which  may  result  in 
its  falling;  they  also  avoid  shearing  stresses 
that  may  crack  the  glass. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Torontq,  Ont.,  Can.  "C.  G.  E." 

Cold  Light  Mfg.  Co.,  18th  and  Blake  Sts., 
Denver,  Colo. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.,  (See  display  adv.  pages  1203- 
1223  ) 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh,  Pa.  (See 
display  advertisement  on  pages  1302- 
1304.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  & S." 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111.  t , 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo.  N.  Y. 

SCOVILL  MFG.  CO.,  99  Mill  St..  Water- 
bury. Conn.  (See  display  advertisement 
on  page  1327.) 

ATTACHMENTS,  SOCKET.— Some  mis- 
cellaneous socket  auxiliaries  are  made  by 
manufacturers  and  listed  merely  as  socket 
attachments;  they  are  used  largely  on  pull 
sockets.  Among  these  are  chain  guides, 
extenders  or  lever  attachments  which  extend 
out  from  the  socket  and  beyond  the  reflector 
and  permit  the  chain  or  cord  to  be  pulled 
without  rubbing  against  the  reflector,  globe 
or  shade  and  causing  it  to  swing;  these  are 
commonly  called  pull-chain  attachments 
(see  Attachments,  pull  chain).  Other  so- 
called  attachments  are  made  which  permit 
a socket  to  be  mounted  on  an  oil  lamp 
base;  these  are  more  properly  called  adapt- 
ers. (See  Adapters,  lamp.) 

Manufacturers: 

Adsit  Laboratories,  The.,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

American  Enamel  Co.,  Neville  St.,  Provi- 
dence, R.  I. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 
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Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  212  King 
St.,  W..  Toronto,  Ont.,  Can.  "C.  G.  E." 
Cold  Light  Mfg.  Co.,  18th  and  Blake  Sts., 
Denver,  Colo. 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  and  St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Elbee  Electric  Sales  Co.,  180  N.  Dearborn 
St.,  Chicago,  111.  "Mincer." 

Faries  Mfg.  Co.,  Decatur,  111. 

GENERAL  ELECTRIC  CO..  Schenectady 
N.  Y.,  (See  display  adv.  pages  1203- 
1223.) 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 
"Economy." 

Manhattan  Brass  Co.,  332  E.  28th  St.,  New 
York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play advertisement  on  pages  1302-1304.) 
Pass  A Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  & S." 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  "Flexo." 

Rittenhouse  Co.,  A.  E.,  Honeoye  Falls, 
N.  Y.  "Easylite." 

Schweitzer  A Herz,  231  N.  Wells  St., 
Chicago,  111. 

United  Electric  Supply  Co.,  Boston,  Mass. 
"Straight  Pull." 

ATTACHMENTS,  VACUUM  CLEANER. 
—(See  Vacuum  cleaner  attachments.) 

ATT  AC  HO. — Trade  name  for  attachment 
plug  manufactured  by  the  Mueller  Electric 
Co.,  2135-43  Falrmount  Rd.,  Cleveland,  Ohio. 

ATTENUATION. — The  progressive  weak- 
ening suffered  by  alternating  current  as  it 
passes  along  a line  which  has  resistance 
and  capacitance,  or  resistance  and  leakage. 
It  is  worse  in  telephone  cables.  It  affects 
some  frequencies  in  telephone  current  more 
than  others  and  this  renders  Speech  indis- 
tinct. It  is  corrected  by  "loading,”  which 
see. 

ATWATER  KENT.— Trade  name  for 
automobile  lighting  and  ignition  equipment 
manufactured  by  the  Atwater  Kent  Mfg. 
Co.,  4937  Stenton  Ave.,  Philadelphia,  Pa. 

ATWOOD. — Trade  name  for  electric  vacu- 
um cleaners  manufactured  by  the  Atwood 
Vacuum  Machine  Co.,  128-130  N.  Water  St., 
Rockford,  111. 

ATWOOD  VACUUM  MACHINE  CO.— 128- 
130  N.  Water  St.,  Rockford,  111.  Manufac- 
turer of  electric  vacuum  cleaners.  Business 
established  1909.  President,  J.  T.  Atwood; 
secretary  and  treasurer,  Seth  B.  Atwood. 
Sales  representative,  Atwood -Stewart  Vacu- 
um Machine  Co.,  Insurance  Exchange  Bidg., 
Chicago.  111. 

AT.  WT. — Abbreviation  for  atomic  weight. 

AU.  — Symbol  for  the  element  gold.  It  is 
derived  from  the  Latin  word  "aurum”, 
meaning  gold. 

AUBURN. — Trade  name  for  spark  plugs 
manufactured  by  the  New  York  Mica  & 
Mfg.  Co.,  Auburn,  N.  Y. 

AUBURN  BALL  BEARING  CO.— 28  In- 
dustrial St.,  Rochester,  N.  Y.  Manufacturer 
of  ball  bearings.  Business  established  1893. 
F.  A.  Collins,  Jr.,  sales  manager. 

AUBURN  BUTTON  WORKS,  INC.— Au- 
burn, N.  Y.  Manufacturer  of  Bakelite, 
Condenslte  and  other  molded  insulation 
products.  President,  J.  H.  Woodruff;  vice- 
president,  C.  H.  Woodruff;  secretary  W.  S. 
Ewll;  treasurer,  Douglas  Woodruff.  Main 
office  and  factory,  40-46  Washington  St., 
Auburn,  N.  Y.  Sales  office,  19-25  E.  24th 
St.,  New  York,  N.  Y. 

AUBURN  LEATHER  GOODS  CO.— Au- 
burn, N.  Y.  Manufacturer  of  leather  wash- 
ers, felt  gaskets,  cushions,  etc.  F.  G.  Ten 
Eyck,  sole  owner. 

AUDIBLE. — Trade  name  for  desk  stand 
telephones  manufactured  by  the  Audible 
Telephone  Mfg.  Co.,  3037-39  N.  Clark  St., 
Chicago,  111. 

AUDIBLE  TELEPHONE  MFG.  CO.— 
3037-39  N.  Clark  St.,  Chicago,  111.  Manu- 
facturer of  desk  stand  telephones.  R.  A. 
Cavanaugh,  president. 

AUDIFFREN-SINGRUN.  — Trade  name 
for  motor-driven  refrigerating  machines 
manufactured  by  Johns-Manville,  Inc., 
Madison  Ave.  and  41st  St.,  New  York,  N.  Y. 

AUDION. — Trade  name  for  electron  tubes 
manufactured  by  the  De  Forest  Radio  Tel- 
ephone A Telegraph  Co.,  1415  Sedgwick 
Ave.,  New  York,  N.  Y. 
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AUDIPHONES.— Term  used  by  U.  S. 
Patent  Office  for  class  of  microphonic  hear- 
ing devices  used  by  deaf  persons.  (See 
Hearing  devices  for  the  deaf.) 

AUDIOTRON  MFG.  CO.— 35  Montgomery 
St.,  San  Francisco,  Cal.  Manufacturer  of 
amateur  radio  equipment.  E.  T.  Cunning- 
ham, owner. 

AUGERS,  EARTH,  POLE  OR  POST 
HOLE. — The  excavation  of  pole  holes  is 
facilitated  by  the  use  of  an  auger  where 
the  soil  conditions  make  it  practical  to  use 
it.  Hand  power  augers  cannot  be  used  for 
pole  holes  in  a hard  soil,  such  as  clay,  but 
in  sandy  loam  they  are  found  useful.  • For 
the  smaller  post  holes  for  right-of-way 
fences  they  are  nearly  always  serviceable. 
Pole-hole  digging  machines  driven  by  suit- 
able power  are  found  economical  in  clay  as 
well  as  sandy  soil  and  are  being  adopted 
by  companies  having  large  numbers  of 
poles  to  erect;  for  this  type  see  Boring 
machines,  earth. 

Manufacturers: 

Disston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston. M 

Iwan  Bros.,  South  Bend,  Ind. 

Oil  Well  Supply  C6.,  213-215  Water  St.. 
Pittsburgh,  Pa. 

Specialty  Device  Co.,  The.  106  W.  3rd 
St.,  Cincinnati,  Ohio.  “Standard." 

AURAND. — Trade  name  for  commutator 
Blotters  manufactured  by  the  Green  Equip- 
ment Corp.,  Monadnock  Block,  Chicago,  111. 

AURENE. — Trade  name  for  glass  shades 
manufactured  by  the  Steuben  Glass  Works, 
Corning,  N.  Y. 

AURISTOPHONE. — Trade  name  for  hear- 
ing device  for  the  deaf  manufactured  by 
the  Evolution  Phone  Co.,  Inc.,  48  Greenwich 
Ave.,  New  York,  N.  Y. 

AURORA. — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the  Pigot, 
Sayre  Co.,  17  Battery  PL,  New  York,  N.  Y. 

AURORA. — Trade  name  for  electric  blue- 
printing machines  manufactured  by  Wil- 
liams. Brown  & Earle,  Inc.,  918  Chestnut 
St.,  Philadelphia,  Pa. 

AURORA  STEEL  PRODUCTS  CO.— Au- 
rora, 111.  Manufacturer  of  steel  cabinets, 
and  boxes  for  electrical  purposes.  Presi- 
dent, A.  Nelson;  vice-president.  P.  R. 
Sparks;  treasurer,  A.  R.  Carlson;  secretary, 
D.  R.  Furnas. 

AURORA  LITE. — Trade  name  for  electric 
flashing  sign  manufactured  by  the  Smith- 
Hecht  Co.,  Century  Bldg.,  Indianapolis,  Ind. 

AUSTIN  CO.,  THE  M.  B.— 108-116  S. 
Dcsplaines  St.,  Chicago,  111.  Manufacturer 
of  conduit  fittings  and  wiring  devices. 
Business  established  1894.  President,  Mer- 
ritt B.  Austin;  secretary  and  treasurer, 
William  A.  Browne;  sales  manager,  Ar- 
nold H.  Friend.  Salc«  representatives,  S. 

B.  Condit  Jr.  & Co.,  Boston.  Mass.;  V.  C. 
Gilpin  Co.,  50  Columbia  Heights.  Brooklyn, 

N.  Y. ; W.  A.  Leiser  & Co.,  1607  Sansom 
St.,  Philadelphia,  Pa.;  H.  C.  Biglian,  41 
Airlie  St.,  Atlanta,  Ga.;  Wood  & Lane  Co.. 
915  Olive  St..  St.  Louis.  Mo.;  Lloyd  A. 
Woolley,  83  Ellicott  St..  Buffalo,  N.  Y.; 

C.  B.  Price,  584  Union  Arcade,  Pittsburgh. 
Pa.;  Robert  Thorne,  124  Commonwealth 
Ave.,  Detroit,  Mich.;  J.  G.  Pomeroy,  833 
San  Fernando  Bldg.,  Los  Angeles,  Cal.; 

O.  T.  Jenkins.  414  Dallas  County  State 
Bank  Bldg.,  Dallas,  Tex.;  George  A.  Gray 
Co.,  589  Mission  St.,  San  Francisco,  Cal. 

AUTEX. — Trade  name  for  automatic  ex- 
tension reels  made  by  the  Cincinnati 
Specialty  Mfg.  Co.,  Inc.,  1907-21  Powers 
St.,  Cincinnati,  Ohio. 

AUTH  ELECTRICAL  SPECIALTY  CO.— 
422  E.  53rd  St.,  New  York,  N.  Y.  Manufac- 
turer of  low-tension  signaling  apparatus. 
Established  1916.  President  and  treasurer, 
Charles  Auth;  vice-president  and  secretary. 
A.  H.  Stuhl;  sales  manager,  John  Smith. 

AUTO  BRASSFLEX.— Trade  name  for 
brass  conduit  for  automobile  wiring  man- 
ufactured by  the  National  Metal  Molding 
Co.,  Fulton  Bldg.,  Pittsburgh.  Pa. 

AUTOCALL  CO.,  THE.— Shelby.  Ohio. 
Manufacturer  of  industrial  fire  alarm  and 
special  signaling  systems.  Business  estab- 
lished 1907.  President,  W.  W.  Van  Horn; 
vice-president  and  general  manager,  How- 
ard Seltzer;  secretary,  C.  C.  Skiles;  treas- 
urer, Roy  Van  Wagner;  sales  manager 
J.  H.  Warden.  Main  office  and  factory, 
Shelby,  Ohio.  Branch  offices,  39  Cortlandt 
St.,  New  York,  N.  Y. ; 417  S.  Dearborn  St., 
Chicago,  111.;  505  Ellicott  Sq.,  Buffalo,  N. 
Y.;  1631  Real  Estate  Trust  Bldg.,  Phila- 


delphia, Pa.;  Rose  Bldg.,  Cleveland,  Ohio; 
502  Pontiac  Bldg.,  St.  Louis,  Mo.;  320  Mar- 
ket St.,  San  Francisco,  Cal.;  6 Beacon  St., 
Boston,  Mass. 

AUTO-CIRCULATOR.— Trade  name  for 
electric  automobile  heaters  manufactured 
by  the  Electric  Heating  & Mfg.  Co.,  West- 
lake  & Republican  Sts.,  Seattle,  Wash. 

AU-TO  COMPRESSOR  CO.,  THE.— 233 
Mulberry  St.,  Wilmington,  Ohio.  Manufac- 
turer of  automobile  accessories.  Business 
established  1905.  President  and  general 
manager,  J.  W.  Lawhead;  vice-president, 
E.  J.  Hiatt;  secretary,  R.  L.  Owens;  treas- 
urer, M.  R.  Denver;  sales  manager,  E.  S. 
Lee,  Jr. 

AUTO- DA  LITE. — Trade  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical & Mfg.  Co.,  19th  & Hamilton  Sts., 
Philadelphia,  Pa. 

AUTO  FARM-LIGHT  CO.,  INC.,  THE.— 

1002  Kentucky  Ave.,  Indianapolis,  Ind.  Man- 
ufacturer of  farm  lighting  plants. 

AUTOFLAG. — Trade  name  for  railway 
signarls  and  alarms  manufactured  by  the 
Bryant  Zinc  Co.,  600  Orleans  St.,  Chicago, 
111. 

AUTO  FLEXTU  BE.— Trade  name  for 
nonmetallic  conduit  for  automobile  wiring 
manufactured  by  the  National  Metal  Mold- 
ing Co.,  Fulton  Bldg.,  Pittsburgh,  Pa. 

AUTO  GEO  PHONE. —Trade  name  for 
telephonic  detectors  for  machinery  noises, 
made  by  the  Globe  Phone  Mfg.  Co.,  Read- 
ing, Mass. 

AUTO-GRILL. — Trade  name  for  electric 
broiler  for  hotels,  restaurants  and  soda 
fountains  made  by  the  H.  G.  Weeks  Mfg. 
Co.,  Hamilton,  Ohio. 

AUTO- GUIDE.— Trade  name  for  auto 
direction  indicator  manufactured  by  the 
Automatic  Electrical  Devices  Co.,  120-122 
W.  3rd  St.,  Cincinnati,  Ohio. 

AUTOITE. — Trade  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical & Mfg.  Co.,  Philadelphia.  Pa. 

AUTOMAPHONE. — Trade  name  for  au- 
tomatic signaling  magneto  telephone  man- 
ufactured by  the  Leich  Electric  Co.,  Genoa, 
111. 

AUTOMATIC.— Trade  name  for  eleotric 
washing  machines  manufactured  by  the 
Automatic  Electric  Washer  Co.,  Inc.,  New- 
ton, Iowa. 

AUTOMATIC. — Trade  name  for  electric 
arc  welders  manufactured  by  the  Auto- 
matic Electrical  Devices  Co.,  120-122  W. 
3rd  St.,  Cincinnati,  Ohio. 

AUTOMATIC. — Trade  name  for  refrig- 
erating machinery  manufactured  by  the 
Automatic  Refrigerating  Co.,  618  Capitol 
Ave.,  Hartford,  Conn. 

AUTOMATIC. — Trade  name  for  electric 
time  stamps  and  registers  manufactured 
by  the  Automatic  Time  Stamp  Co.,  160 
Congress  St..  Boston,  Mass. 

AUTOMATIC. — Trade  name  for  storage 
battery  industrial  trucks,  tractors  and  en- 
gines manufactured  by  the  Automatic 
Transportation  Co.,  2933  Main  St.,  Buffalo, 
N.  Y. 

AUTOMATIC. — Trade  name  for  fire  ex- 
tinguishers manufactured  by  the  G.  W. 
Diener  Mfg.  Co.,  400  Monticello  Ave.,  Chi- 
cago, 111. 

AUTOMATIC.— Trade  name  for  electri- 
cally operated  phonographs  manufactured 
by  the  Electric  Phonograph  Co.,  Kalama- 
zoo, Mich. 

AUTOMATIC.— Trade  name  for  battery 
fillers  manufactured  by  the  Luthy  Prod- 
ucts Corp.,  1170  Broadway,  New  York, 
N.  Y. 

AUTOMATIC  CARBONIC  MACHINE 

CO 308  N.  Michigan  Blvd.,  Chicago,  111. 

Manufacturer  of  refrigerating  and  air  con- 
ditioning apparatus.  Business  established 
1919.  President  and  general  manager,  Sey- 
mour Woolfner;  vice-president,  Ira  Woolf - 
ner;  secretary  and  treasurer,  J.  R.  Foos- 
man;  sales  manager,  Major  Hosberg.  Fac- 
tory, Peoria,  111. 

AUTOMATIC  CONTROLLER  & MFG. 

CO.— 246  Washington  Ave..  Ogden,  Utah. 
Manufacturer  of  electric  spot  welders. 
Business  established  1917.  President  and 
general  manager,  Cleveland  Redfield;  vice- 
president,  C.  A.  Redfield;  secretary,  M.  S. 
Stone;  treasurer,  F.  Wr.  Redfield;  sales 
manager,  George  E.  Prine. 

AUTOMATIC  ELECTRIC  CO.— Chicago. 
111.  Manufacturer  of  automatic  telephone 
equipment  and  signaling  devioes.  Business 
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established  1891.  President,  A.  F.  Adams; 
vice-presidents,  H.  L.  Gary,  H.  A.  Harris, 
A.  E.  Keith,  Grant  Pelton;  secretary,  W.  I. 
Patton;  treasurer,  H.  L.  Gary;  general 
manager,  H.  A.  Harris;  sales  manager,  C. 
K.  Blomeyer.  Main  office  and  factory,  1001 
W.  Van  Buren  St.,  Chicago,  111.  Branch 
offices.  Ft.  Wayne,  Ind.;  Kansas  City,  Mo.; 
Detroit.  Mich.;  Pittsburgh,  Pa.;  Cleveland, 
Ohio;  Rochester,  N.  Y.;  Philadelphia,  Pa.: 
Boston,  Mass.;  21  E.  40th  St.,  New  York, 
N.  Y.  Sales  representative,  Direct  Line 
Telephone  Co.,  San  Francisco,  Cal. 

AUTOMATIC  ELECTRIC  HEATER  CO. 
— Warren,  Pa.  Manufacturer  of  electric 
controllers  and  heating  devices.  Business 
established  1920.  President,  R.  M.  Bally; 
vice-president,  G.  S.  Milner;  secretary  and 
treasurer,  J.  P.  Rogers;  general  manager, 
W.  F.  Clark. 

AUTOMATIC  ELECTRIC  MFG.  CO.. 

THE 126  E.  Walnut  St.,  Mankato.  Minn. 

Manufacturer  of  remote  control  and  time 
switches.  Business  established  1920.  Pres- 
ident and  general  manager,  J.  F.  Krost: 
vice-president,  R.  J.  Krost;  secretary  and 
treasurer,  V.  J.  Steffey;  sales  manager, 
Ray  Duchene.  Sales  representative,  Daniel 
Fager,  Cincinnati,  Ohio. 

AUTOMATIC  ELECTRIC  WASHER 
CO.,  INC. — Newton,  Iowa.  Manufacturer  of 
electric  washing  machines.  Business  es- 
tablished 1908.  President,  H.  L.  Ogg;  vice- 
president,  John  Nelson;  secretary,  H.  E. 
Nelson;  sales  manager,  H.  M.  Vaughan. 
Main  office,  Newton,  Iowa.  Branch  office 
and  warehouse,  1931  % Main  St.,  Dallas, 
Tex. 

AUTOMATIC  ELECTRICAL  DEVICES 

CO.— 120-122  W.  3rd  St.,  Cincinnati,  Ohio. 
Manufacturer  of  farm  lighting  and  power 
plants,  controllers,  cranes,  rheostats,  weld- 
ers and  battery  charging  equipment.  Busi- 
ness established  1917.  President.  Clarence 
E.  Ogden;  vice-president  and  sales  man- 
ager. Bertram  Smith;  secretary,  Arthur  H. 
Ewald;  treasurer.  W.  H.  Ewald;  general 
manager,  C.  E.  Ogden.  Sales  representa- 
tives. O.  P.  Smith  Co.,  205  W.  Harrison 
St.,  Chicago,  111.;  Autolectric  Devices  Corp., 
1966  Broadway,  New  York,  N.  Y.;  Indus- 
trial Transportation  Machinery  Co.,  1009 
N.  Broadway.  St.  Louis,  Mo.;  Robert  Not- 
vest,  4002  Permanent  Bldg.,  Cleveland, 
Ohio;  Powley  & Townsley,  Excelsior  Life 
Bldg.,  Toronto,  Ont.,  Can.;  Transporta- 
tion Engineering  Corp.,  200  5th  Ave.,  New 
York,  N.  Y. 

AUTOMATIC  EVERCOLD.— Trade  name 
for  refrigerating  apparatus  manufactured 
by  the  Automatic.  Carbonic  Machine  Co., 
308  N.  Michigan  Blvd.,  Chicago,  I1L 

AUTOMATIC  FUEL  SAVING  CO.— Phil- 
adelphia, Pa.  Manufacturer  of  stokers, 
damper  regulators  and  other  boiler  room 
equipment.  Main  Office,  1061  Bulletin  Bldg., 
Philadelphia,  Pa.  Branch  offices,  350  Ma-. 
chinery  Hall,  Chicago,  111.;  Cleveland,  Ohio. 

AUTOMATIC  FURNACE  CO.,  THE.— 
Dayton,  Ohio.  Manufacturer  of  boiler 
furnaces,  grates,  steam  engines  and  chain- 
grate  stokers.  President,  O.  D.  Cotton; 
vice-president,  E.  J.  Landor;  secretary  and 
treasurer,  O.  M.  Cotton;  general  manager, 
H.  M.  Cotton.  Main  office  and  factory,  1st 
& Harshman  Sts.,  Dayton,  Ohio.  Branch 
offices,  231  Insurance  Exchange  Bldg., 
Chicago,  111.;  39  Cortlandt  SL,  New  York, 
N.  Y.;  205  S.  Robert  St.,  St.  Paul,  Minn. 

AUTOMATIC  ' RECLOSING  CIRCUIT 
BREAKER  CO.,  THE.— Columbus,  Ohio. 
Manufacturer  of  automatic  circuit  break- 
ers, relays,  switches  and  accessories  there- 
for. Business  established  1913.  President, 
J.  T.  Wolfley;  vice-president  and  general 
manager,  A.  R.  Anderson;  secretary,  E.  C. 
Raney;  treasurer,  O.  M.  Spielman;  sales 
manager,  C.  M.  Hickle.  Branch  office,  498 
Union  Arcade,  Pittsburgh,  Pa.  Sales  rep- 
resentatives, Ambler,  Ott  & Riter,  Salt 
Lake  City,  Utah;  Eicher  & Bratt,  Seattle, 
Wash.;  W.  D.  Hamer  Co.,  Indianapolis, 
Ind.;  C.  F.  Anderson,  San  Francisco,  Cal.; 
McClary-Jemison  Machinery  Co.,  Birming- 
ham, Ala.;  Mine  Service  Co.,  Hazard,  Ky.; 
Mineralise  Electric  Co.,  1046  Washington 
Blvd.,  Chicago.  111.;  J.  B.  Noros  Co.,  Scran- 
ton, Pa.;  J.  P.  Rockwood,  95  Liberty  St., 
New  York,  N.  Y. 

AUTOMATIC  REFRIGERATING  CO.. 
THE. — Hartford,  Conn.  Manufacturer  of 
motor-driven  refrigerating  machinery. 
Business  established  1905.  President  and 
treasurer,  J.  K.  Hamilton,  Jr.;  secretary 
and  general  manager,  M.  F.  Owens;  sales 
manager,  L.  M.  Church.  Main  ofHce  and 
factory,  618  Capitol  Ave.,  Hartford,  Conn. 
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Branch  offices,  Atlanta,  Ga.;  Boston,  Mass.; 
Cleveland,  Ohio;  Los  Angeles,  Cal.;  Louis- 
viile,  Ky. ; New  Orleans,  La. ; Rochester, 
N.  Y.;  San  Francisco,  Cal.;  Seattle,  Wash.; 
Washington.  D.  C.;  63  W.  Jackson  Blvd.,. 
Chicago,  Rl.;  60  E.  42nd  St.,  New  York, 
N.  Y.  Sales  representatives,  Aumen  Ma- 
chinery Co.,  107  E.  Lombard  St.,  Balti- 
more. Md.;  Termant-Lovegrove  Co.,  Union 
National  Bank  Bldg.,  Houston,  Tex. 

AUTOMATIC  STRAIGHT  AIR  BRAKE 
CO. — 210  11th  Ave.,  New  York,  N.  Y.  Man- 
ufacturer of  air  brakes. 

AUTOMATIC  SWITCH  CO.— 154  Grand 
St.,  New  York.  N.  Y.  Manufacturer  of 
controllers,  starters,  rheostats,  switches, 
etc.  Business  established  1888.  President 
and  general  manager,  David  H.  Darrin; 
vice-president.  C.  E.  Thornail;  secretary 
and  treasurer,  F.  W.  Davey;  sales  man- 
ager, W.  F.  Hulburt. 

AUTOMATIC  TELEPHONES  AND  AU- 
TOMATIC TELEPHONY.— See  Telephones, 
automatic;  Telephony,  automatic. 

AUTOMATIC  TIME  STAMP  CO.,  THE. 
-^Boston,  Mass.  Manufacturer  of  electric 
time  stamps  and-  recorders.  Business  es- 
tablished 1880.  President,  W.  H.  Stickney; 
treasurer,  Clarence  Blakely;  manager. 
Frank  D.  Brannan.  Main  office,  160  Con- 
gress St.,  Boston.  Mass.  Branch  offices, 
108  Fulton  St.,  New  York,  N.  Y.;  74  W. 
Washington  St.,  Chicago,  111. 

AUTOMATIC  TRANSPORTATION  CO.— 
2933  Main  St.,  Buffalo,  N.  Y.  Manufacturer 
of  storage  battery  trucks,  tractors  and  en- 
gines. Business  established  1904.  Presi- 
dent, William  C.  Carr;  vice-president  and 
sales  manager,  Edgar  L.  Kleindinst;  sec- 
retary and  treasurer,  Joel  H.  Prescott. 
Sales  representatives,  Bartlett  Factory 
Equipment  Co.,  Philadelphia,  Pa.;  Chad- 
wick Bros.  Co.,  Milwaukee,  Wis. ; A.  B. 
Clark,  San  Francisco,  Cal.;  J.  D.  Collins. 
Atlanta,  Ga.;  J.  C.  Dolan,  Denver,  colo. ; 
Donahue  Steel  Products  Co.,  Chicago,  111.; 
E.  S.  Goodloe,  Washington,  D.  C.;  R.  Craig 
Gordon.  Minneapolis,  Minn.;  Gulf  Motor 
Truck  Co.,  New  Orleans,  La.;  Haralson 
Sales  Co.,  Inc.,  Birmingham,  Ala.;  Indus- 
trial Transportation  Machinery  Co.,  St. 
Louis,  Mo.;  L.  H.  Long,  Boston,  Mass.; 
McCreery  Machine  Co.,  Seattle,  Wash.;  W. 
H.  Mims,  New  York,  N.  Y.;  C.  E.  Ogden, 
Cincinnati,  Ohio;  Pittsburgh  Mining  Ma- 
chine Co.,  Pittsburgh,  Pa.;  Powley  & 
Townsley,  Ltd.,  Toronto,  Ont.,  Can.; 
Stimpson  Equipment  Co.,  Salt  Lake  City, 
Utah;  Transportation  Engineering  Corp., 
New  York,  N.  Y.;  Sornborger  & Goddsel, 
Buffalo,  N.  Y.;  Wehle  Equipment  'Co., 
Louisville,  Ky.;  Industrial  Transportation 
Machinery  Co..  Kansas  City,  Mo.;  Frank 
Z.  8herer  & Co.,  Indianapolis,  Ind. 

AUTOMATIC  TROLLEY  GUARD  CO.— 
61-69  Carroll  St.,  Buffalo.  N.  Y.  Manufac- 
turer of  trolley  wheel  guards.  Partnership, 
H.  R.  Hoff  eld  and  William  Maier. 

AUTOMOBILE  ELECTRICAL  ACCES- 
SORIES.— See  Coils,  Ignition  or  spark: 
Fuses,  automobile;  Generators,  automobile 
lighting  and  starting;  Generators,  magneto, 
ignition;  Headlights,  electric,  automobile; 
Heaters,  electric,  automobile;  Ignition  out- 
fits, complete,  for  automobiles,  etc.;  Lamps, 
automobile;  Plugs,  spark;  Signals,  auto- 
mobile; Sockets,  automobile;  Spotlights, 
automobile;  Starters,  automobile,  electric; 
Switches,  automobile;  Telephones,  automo- 
bile or  limousine;  Wire,  automobile. 

AUTOMOBILE  IGNITION,  LIGHTING 
AND  STARTING  WIRE.— See  Wire,  auto- 
mobile Ignition;  Wire,  automobile  lighting 
and  starting. 

AUTOMOBILES,  ELECTRIC.— These  are 
more  commonly  called  electric  vehicles. 
See  Vehicles,  electric;  also  Trucks,  electric. 

AUTOPHONE. — Trade  name  for  auto- 
matic private  telephone  system  manufac- 
tured by  the  S.  H.  Couch  Co.,  Inc.,  Arling- 
ton it  Squantum  Sts.,  Norfolk  Downs, 
Quincy.  Mass. 

AUTO-PILER. — Trade  name  for  elec- 
trically operated,  self-propelled  stacking 
machine  made  by  the  Brown  Portable  Con- 
veying Machinery  Co.,  10  S.  LaSalle  St., 
Chicago.  111. 

AUTOREELITE. — Trade  name  for  auto- 
mobile spotlights  manufactured  by  the 
Anderson  Electric  it  Equipment  Co.,  154- 
160  Whiting  St.,  Chicago,  111. 

AUTOSAN. — Trade  name  for  electric 
dishwashing  machine  manufactured  by 
the  Colt's  Patent  Fire  Arms  Mfg.  Co.. 
Hartford,  Conn.  Exclusive  distributors. 


Couch  & Dean,  1480  Broadway,  New  York, 
N.  Y. 

AUTOSTARTERS  OR  AUTOTRANS- 
FORMER STARTERS. — An  autotransform- 
er  starter  is  a motor  starter  having  an 
autotransformer  to  furnish  a reduced  volt- 
age for  starting.  The  device  includes  the 
necessary  switching  mechanism,  and  is 
frequently  called  an  autostarter  or  com- 
pensator. A two-coil  transformer  is  usrd 
on  two-phase  circuits.  On  three-phase 
either  a two-coil  transformer  connected 
open-delta  or  a three-coil  transformer  Y- 
connected  is  used.  The  starting  voltage 
is  usually  50%  or  67%  of  line  voltage.  This 
type  of  starter  is  used  in  connection  with 
squirrel-cage  motors  starting  light.  The 
current  drawn  from  the  line  is  less  than 
the  motor  current,  depending  on  the  ratio 
of  transformation  of  the  transformer. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

‘Allis-Chalmers  Mfg.  Co..  Milwaukee, 
Wis. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mylee  Sts..  Hamilton,  Ont., 
Can.  '‘Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE 
MMwauke?.  Wis.  C-H  Auto  Trans- 
former Starter,  Bulletin  9141,  is  used 
for  starting  polyphase  squirrel-cage 
motors.  Both  low-voltage  and  inverse- 
time-limit  overload  protection  are  pro- 
vided. Standard  starters  are  ar- 
ranged to  supply  6«%  of  line  voltage 
for  starting,  but  two  other  taps  are 
provided  at  50  and  80%  of  line  voltage 
for  unusual  load  conditions.  The  corn- 


9141  Auto-Transformer  or  Compensator 
Starter 

mutating  mechanism  is  oil-immersed 
at  the  bottom  of  the  case  below  the 
transformers.  This  plan  provides  bet- 
ter cooling  and  makes  examination 
and  renewal  of  contacts  much  easier 
than  other  arrangements.  The  station- 
ary contacts  are  standard  drum  type 
fingers.  The  moving  contacts  are 
simple  pieces  of  copper  which  can  be 
reversed  to  give  double  the  usual 
amount  of  wear.  The  entire  com- 
mutating mechanism  is  made  of  .steel 
and  no  flexible  moving  leads  are  used. 
A double  break  is  interposed  in  each 
motor  line  in  the  "off”  position.  The 
sliding  contacts  keep  clean  and  smooth 
The  design  of  the  starter  insures  a 
high  head  of  oil  over  the  contactors 
Raising  the  hinged  cover  gives  easy  ac- 
cess to  the  transformers,  the  overload 
and  low'-voltage  devices  and  the  motor 
and  line  terminals.  The  handle  may  be 
locked  in  the  "off”  position.  Remote 
control  of  stopping  may  be  obtained 
by  using  a push-button  type  master 
switch  in  the  low-voltage  coil  circuit. 
See  display  adv.  pages  1225-1230.— Adv. 

Electric  Controller  & Mfg.  Co..  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  ”E.  C. 
& M." 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio. 


When  writing  to  manufacturers  please 
mention  the 
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INDUSTRIAL  CONTROLLER  CO..  Mil-  ' 
waukee.  Wis.  The  I-C  automatic  com- 
pensator may  be  used  wherever  a hand 
operated  auto  starter  or  compensator 
is  ordinarily  employed.  This  automat- 
ic compensator  can  be  mounted  near 
the  motor,  or  in  any  convenient  loca- 


Automatlc  Compensator 


tion,  and  the  small  control  wires  car- 
ried down  to  a start  and  stop  control 
station  located  at  the  most  accessible 
point  or  points.  Its  outstanding  features 
are  (1)  Safety  to  attendant,  who  op- 

• erates  only  by  push  button.  (2)  Pro- 
tection to  the  motor  and  machinery, 
as  the  correct  time  interval  is  auto- 
matically securedrregardless  of  careless- 
ness or  incompetency.  (3)  The  motor 
la  started  and  stopped  at  the  most  con- 
venient and  efficient  point  or  points. 
(4)  It  is  economic  to  install,  as  there 
is  a saving  of  material  which  often 
allows  it  to  be  Installed  as  moderately 
as  a hand  compensator.  Hand  oper- 
ated compensators  can  also  be  supplied 
for  all  purposes. — Adv. 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Kent  Mfg.  Co.,  Atwater.  4937  Stenton 
Ave.,  Philadelphia,  Pa.  "Atwater 
Kent." 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
lumbus & Preble  Aves.,  Pittsburgh,  Pa. 
"Pittsburgh."  (See  description  under 
Transformers,  medium  voltage,  miscel- 
laneous.) 

Sundh  Electric  Co.,  209  ParkhdVst  St., 
Newark  N J 

U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  "USL." 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  "Westing- 
house."  (See  display  adv.  pages  1395- 
1402.) 

AUTO  STEELFLEX.— Trade  name  for 
steel  conduit  and  fittings  for  automobile 
wiring  manufactured  by  the  National  Metal 
Molding  Co.,  Fulton  Bldg.,  Pittsburgh,  Pa. 

AUTOTRANSFORMER.— This  is  a trans- 
former with  but  one  coil  or  winding,  which 
performs  the  functions  of  both  primary 
and  secondary.  When  used  to  step  the 
voltage  down,  the  two  ends  of  the  coil  are 
connected  to  the  primary  circuit.  The 
number  of  turns  of  the  coil  included  be- 
tween the  secondary  terminals  depends 
upon  the  voltage  to  be  supplied  or  upon 
the  ratio  of  transformation.  Thus,  if  the 
ratio  is  2 to  1,  one-half  of  the  turns  will 
be  included  between  the  secondary  ter- 
minals. In  the  part  of  the  winding  in- 
cluded in  both  primary  and  secondary  cir- 
cuits, the  two  currents  are  opposed.  Thus 
the  actual  current  here  is  the  difference 
between  the  secondary  and  the  primary 
amperes.  The  area  of  the  conductors  be- 
ing determined  by  the  current,  there  re- 
sults a saving  of  copper  which  is  large  in 
the  case  of  low  transformation-ratios;  one- 
half  the  copper  is  saved  in  the  case  of  a 
2 to  1 ratio. 

Since  the  primary  and  the  secondary  cir- 
cuits are  combined,  there  may  exist  be- 
tween a wire  of  the  secondary  system  and 
the  ground  the  full  primary  voltage.  This 
fact,  together  with  the  lesser  saving  of 
copper,  largely  prevents  the  use  of  these 
transformers  on  systems  transforming 
from  a dangerous  to  a safe  voltage,  as  for 
instance,  from  1100  to  110  volts.  An  ex- 
ception to  this  is  the  case  of  grounded  cir- 
cuits such  as  a-c.  railways.  Special  uses 
of  autotransformers  are  as  balancing  coils 
in  obtaining  three-wire  systems  from  two- 
wire,  and  as  autostarters  for  induction 
motors;  they  are  also  used  as  compensa- 
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tors  for  both  incandescent  lamps  and  pro- 
jecting arc  lamps.  Also  see  Autostarters, 
motor;  Autotransformers,  miscellaneous; 
Compensators,  incandescent  lamp;  Com- 
pensators, projecting  arc  lamp. 

AUTOTRANSFORMERS,  MISCELLA- 
NEOUS.— Auto  transformers  are  often  ap- 
plied for  various  miscellaneous  purposes 
other  than  those  mentioned  above,  one  of 
the  principal  applications  being  as  a boost- 
ing transformer.  They  are  also  used  on 
lighting  circuits  to  obtain*  110-volt  circuits 
from  220- volt  or  440-volt  supplies;  a sim- 
ilar use  is  as  so-called  balance  coils  to  se- 
cure three-wire  distribution  from  two-wire 
220-volt  supply.  Three-phase  autotrans- 
formers are  rather  commonly  used  for  in- 
terlinking two  systems  of  different  volt- 
ages. Single-phase  and  occasionally  three- 
phase  autotransformers  are  also  used  to 
produce  a proper  division  of  load  between 
transformers  operating  in  parallel  which 
are  of  different  makes  and  have  unequal 
impedances. 

Manufacturers: 

• Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme." 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon." 

Allis- Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Betts  & Betts  Corp.,  6fl  W.  42nd  St., 
New  York.  N.  Y.  “B.  & B." 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toront%  Ont.,  Can.  “C.  G.  E." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myier  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

Ferranti  Meter  & Transformer  Mfg.  Co., 
Ltd.,  26  Noble  St.,  Toronto.  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenectady. 
N.  Y.  Auto  transformers  for  50-140 
cycle  220-110  volt  service  are  made  and 
carried  In  stock  in  sizes  ranging  from 
1 to  15  kw.  inclusive.  Excepting  the 
15  kw.  which  is  oil  cooled,  they  are  air 
cooled  and  all  suitable  for  either  in- 
door or  outdoor  installation.  Special 
auto- transformers  manufactured  for  all 
requirements.  See  adv.  pages  1203- 
1223. — Adv. 

International  Devices  Co.,  326  Broadway, 
New  York,  N.  Y. 

JEFFERSON  ELECTRIC  .MFG.  CO.. 
426-430  S.  Green  St.,  Chicago,  111. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

MOLONEY  ELECTRIC  CO..  7th  & Hick- 
ory Sts.,  St.  Louis.  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd.. 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio*. 
“Packard." 

PITTSBURGH  TRANSFORMER  CO.. 
Columbus  & Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh." 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.„  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house. See  display  adv.  pages  1395-1402. 

A U TO  VENT.— Trade  name  for  motor- 
driven  ventilating  fans  manufactured  by 
the  Batterman-Truitt  Co.,  736-738  W.  Mon- 
loe  St.,  Chicago,  111. 

AUTOWATER  SYSTEM.— Trade  nam'' 
for  electric  pumping  system  manufactured 
by  the  Goulds  Mfg.  Co.,  Seneca  Falls, 
N.  Y. 

AVAILABLE  OUTPUT.— The  load  which 
any  electrical  machine  is  capable  of  carry- 
ing for  a specified  time  (or  continuously) 
without  exceeding  in  any  respect  its  tem- 
perature rating.  It  is  the  general  expres- 
sion for  the  load  capacity  of  electrical  ma- 
chinery. 

AVERAGE  VALUE. — The  average  value 
of  an  alternating  current  or  e.m.f.  is  the 
arithmetical  mean  of  the  instantaneous 
values  for  half  a cycle,  or  for  a complete 
cycle  if  both  halves  are  considered  positive. 
For  a simple  sine 'wave  the  average  value 
equals  0.636  times  the  maximum  value. 

I.v=0.636  I m and  EaT=0.636  Em. 

AVERAGES. — Averages  may  be  divided 
into  four  principal  classes:  arithmetical, 
algebraic,  true  or  weighted,  and  geomet- 
ric. Each  of  these  kinds  of  averages  is 
much  used  in  commercial  and  technical 
calculations.  Unfortunately,  many  per- 
sons do  not  know  the  difference  between 
these  different  kinds  of  averages  and  are 
likely  to  use  the  simple  arithmetical  av- 
erage when  they  should  use  the  weighted 


or  in  some  cases  algebraic  and  weighted 
average.  The  following  explains  the  dif- 
ference between  these  types  of  averages 
and  the  method  of  deriving  each  one. 

Arithmetical.  The  arithmetical  average 
Is  simply  the  mean  value  of  a sum  of 
comparable  quantities,  that  Is,  the  sum- 
mation of  the  quantities  djvided  by  the 
number  of  quantities.  Example:  Find  the 
mean  or  average  wattage  of  five  lamps  on 
a circuit,  these  being,  respectively,  40,  50, 
60,  75  and  100  watts.  Their  sum  is  325 
and  their  average  is  325-r5=65  watts. 

Algebraic.  The  algebraic  mean  is  the 
sanV3  as  the  arithmetic  but  takes  Into 
account  the  algebraic  sign  of  the 
quantities.  Example:  To  find  the  av- 
erage temperature  where  six  readings 
were  taken,  the  readings  being  10°,  5°,  l-, 
0°,  — 1°,  — 3°.  The  mean  is  their  algebraic 
or  net  sum  (4-12)  divided  by  the  number 
of  readings  (6)  or  a mean  of  4*2°. 

Weighted.  The  true  or  weighted  aver- 
age is  a modification  of  the  arithmetical 
average  and  is  used  where  the  meap  of 
related  quantities  must  be  obtained  but 
their  relative  weight  or  importance  to  the 
whole  is  not  equal  for  each  quantity.  This 
is  done  by  multiplying  each  quantity  b'-  its 
weight,  finding  the  sum  of  the  products, 
and  dividing  that  sum  by  the  sum  of  the 
weights.  The  quotient  is  the  weighted 
average.  Example:  central  station  di- 

vides its  customers  into  four  classes  accord- 
ing to  their  monthly  bills.  To  find  the 
average  income  per  customer  per  month 
when  Class  A (representing  2%  of  all  cus- 
tomers) has  an  average  bill  of  $6.00;  Class 
B (10%  of  customers)  with  average  bill  of 
$4.50;  Class  C (50%  of  customers)  with  av- 
erage bill  of  $2.50;  Class  D (38%  of  custo- 
mers) with  average  bill  of  $1.00.  The  rela- 
tive importance  or  weight  of  each  class 
determined  by  its  relative  number  is  then: 


Relative 

Weighted 

Class 

Weight 

Product 

A 

1 

$ 6.00 

B 

5 

22.50 

C 

25 

62.50 

D 

19 

19.00 

Total 

60 

$110.00 

Mean  income  per  customer  per  month= 
$110-r50=$2.20,  which  is  the  weighted  av- 
erage. 

Geometric.  The  problem  in  the  case  of 
an  arithmetic  mean  is  to  find  a uniform 
number,  which,  when  substituted  for  each 
of  the  given  numbers,  leaves  the  total  sum 
unchanged.  The  problem  in  finding  the 
geometric  mean  is  to  find  a number  which, 
when  substituted  for  each  of  the  given 
numbers,  leaves  the  product  of  all 
the  numbers  unchanged.  Example:  The 
average  daily  load  6f  a generating  sta- 
tion for  each  year  from  1915  to  1920,  ex- 
pressed as  a percent  of  that  of  the  pre- 
ceding year  was  as  follows:  (assuming 
100%  for  the  1915  load):  105,  118.  109,  102. 
115.  The  percent  Increase  from  1915  to  1920 
is  obtained  by  multiplying  together  the  five 
percents  which  is  approximately  1.5S. 
What  uniform  percent  of  increase  year  by 
year  will  give  the  same  percent  of  in- 
crease of  1920  over  1915? 

Let  (14-r)  be  the  constant  multiplier  or 
percent. 

Then  (l+r)«=  (1.05  X 1.18  X 1.09  X 1.02  >' 
1.15)  = 1.58415.  

Then  (14-r)  =V1.58415. 

^=1.096,  the  geometric  mean. 

Each  of  the  unrqual  Increases  In  the 
series  may  therefore  be  replaced  by 
109.6%  and  still  give  the  same  product.  In 
computing  geometric  means  for  all  but  the 
simplest  problems  It  will  be  necessary  to 
use  logarithms. 

Root  Mean  Square.  A special  case  of 
averages  much  usea  In  electrical  engineer- 
ing is  the  root-mean-square  value,  com- 
monly designated  as  the  r.m.s.  value  of  a 
current  or  e.m.f.  This  is  a special  case  of 
averages  combining  the  arithmetic  and 
geometric  principles.  The  r.m.s.  value  is 
found  by  squaring  the  individual  values, 
finding  the  arithmetical  average  square  and 
extracting  the  square  root  thereof.  Also 
see  Effective  value. 

Average  Ordinate  of  a Curve.  While 
this  may  be  found  by  adding  all  of  the 
various  ordinates  and  dividing  by  their 
number,  this  is  a very  tedious  process  and 
Is  usually  done  very  much  more  readily 
by  finding  the  area  of  the  curve  within  the 
limits  considered  and  dividing  this  area  by 
the  abscissa  or  the  length  of  the  base  of 
that  portion  of  the  curve.  This  gives  the 
height  of  an  equivalent  rectangle  and  there- 
fore the  true  average  value  of  the  ordi- 
nates. 

AVER  ILL. — Trade  name  for  insulating 
varnish  manufactured  by  the  California 
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Paint  Co.,  11th,  12th  & Pine  Sts.,  Oakland, 
Cal. 

AVIAPHONE.— Trade  name  for  avia- 
tor’s telephone  manufactured  by  the  Dic- 
tograph Products  Corp.,  220  W.  42nd  St., 
New  York,  N.  Y. 

AVOGADRO’S  LAW.— A relation  discov- 
ered by  Avogadro  in  1811,  that  the  densi- 
ties of  gases  at  like  pressures  and  tem- 
peratures are  proportional  to  their  molecu- 
lar weights;  whence  is  drawn  the  conclu- 
sion that  equal  volumes  of  gases  contain 
equal  numbers  of  molecules.  This  law  is 
used  in  chemistry  to  determine  the  molec- 
ular weights  of  gases  from  observations 
of  their  densities. 

A.  W. — Trade  name  for  current  regula- 
tors manufactured  by  the  Packard  Elec- 
tric Co.,  Warren,  Ohio. 

AWEBCO. — Trade  name  for  electrical 
tapes  and  sleeving  manufactured  by  the 
Anchor  Webbing  Co..  300  Brook  St.,  Paw- 
tucket, R.  I. 

A.  W.  G. — Abbreviation  for  American 
Wire  Gage.  * 

AXCESS. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Sampson  Ax- 
cess  System,  Inc.,  434  Union  St.,  Lynn, 
Mass. 

AXES,  LINEMEN'S. — Linemen's  axes  are 
of  two  general  forms,  a chopping  ax  and 
a hand  or  broad  ax.  The  chopping  axes 
weigh  from  4 to  6 lbs.,  while  the  hand 
axes  are  from  2 to  3 lbs.,  and  make  a cut 
from  4%  to  6 Ins.  wide.  They  are  part  of 
every  lineman’s  equipment  and  are  very 
useful  in  the  construction  of  practically 
all  overhead  electric  lines. 

Manufacturers: 

Black  Co..  Inc.,  John  B.,  43  W.  2nd  St.. 
Chester,  Pa. 

Warren  Axe  & Tool  Co.,  Warren,  Pa. 
“Sager,"  “Warren." 

White  Co.,  The  L.  & I.  J.,  143  Perry  St., 
Buffalo,  N.  Y. 

AXIOM. — Trade  name  for  leather  belting 
manufactured  by  the  Schwarts  Belting  Co., 
74-76  Murray  St.,  New  York,  N.  Y. 

AXIS,  NEUTRAL. — An  axis  of  symmetry, 
commonly  used  to  designate  a straight  line 
through  the  center  of  the  shaft  of  a d-c. 
armature  and  perpendicular  to  it,  and  ap- 
proximately perpendicular  to  the  direction 
of  the  piagnetlc  flux,  about  which  the  flux 
is  symmetrically  distributed. 

AXIS  OF  COMMUTATION.— A line  in  a 
d-c.  armature  passing  through  the  shaft 
at  right  angles  to  it  and  through  the  side 
of  a coil  in  Its  midcommutating  position. 
In  d-c.  machines  without  innerpoles,  the 
axis  of  commutation  is  often  shifted  from 
the  neutral  axis  in  the  direction  of  rota- 
tion in  generators  and  the  opposite  in  mo- 
tors for  the  purpose  of  placing  the  coll 
undergoing  commutation  in  .a  commutat- 
ing field. 

AXLES,  ELECTRIC  CAR  AND  LOCO- 
MOTIVE.— One  of  the  principal  parts  of  a 
truck  on  which  the  car  wheels  are  mount- 
ed and  which  carries  near  its  end  and  by 
means  of  the  journal  boxes  the  weight  of 
the  car  or  locomotive  and  transmits  it 
through  the  wheels  to  the  track.  Wheels 
are  almost  universally  mounted  solidly  on 
the  axles  and  the  latter  turn  in  suitable 
bearings  contained  in  the  journal  or  oil 
boxes.  Axles  are  universally  of  cylindrical 
cross  section  throughout  and  of  varying 
diameter.  Modern  axles  are  forged  and 
turned  from  the  best  grades  of  steel  and 
frequently  are  heat-treated  to  better  with- 
stand the  hard  service  to  which  they  are 
subjected. 

Manufacturers: 

Brill  Co.,  The  J.  G.,  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Carnegie  Steel  Co.,  Carnegie  Bldg., 
Pittsburgh,  Pa. 

Laclede  Steel  Co.,  Arcade  Bldg.,  St. 
Louis,  Mo. 

Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont., 
Can. 

St.  Louis  Car  Co.,  8000  Broadway,  SL 
Louis,  Mo. 

Standard  Forgings  Co.,  The,  Railway  Ex- 
change Bldg.,  Chicago,  111. 

AXLES,  ELECTRIC  VEHICLE  AND 
TRUCK. — This  definition  relates  particu- 
larly to  the  driving  axle  which  is  gener- 
ally the  rear.  An  axle  for  an  electric  ve- 
hicle differs  from  that  used  on  any  other 
form  of  automobile  principally  in  the  means 
adopted  to  carry  the  motor  or  motors. 
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The  motor  may  be  mounted  on  the  body 
and  the  power  transmitted  to  the  axle  by 
means  of  chains  or  propeller  shafts,  on  a 
cradle  attached  to  the  axle,  or  It  may  be 
bolted  directly  to  the  axle  housing  and 
drive  through  a worm  gear. 

Where  only  one  motor  is  used  the  power 
is  transmitted  through  a chain  to  a 
sprocket  attached  to  the  differential  or 
compensating  gear,  or  through  a bevel 
pinion  meshing  with  the  bevel  “ring  gear” 
mounted  on  the  differential  gear.  Where 
two  motors  are  used  the  power  is  gen- 
erally transmitted  through  a chain  from 
each  motor  to  each  driving  wheel,  the  use 
of  a differential  then  becoming  unneces- 
sary. 

When  the  balanced  drive  is  used  the  mo- 


tor, differential  and  transmission  members 
are  all  parts  of  the  rear  axle  and  wheel 
assembly.  The  motor  shaft  is  parallel  to 
the  axle  housing  and  the  power  is  trans- 
mitted through  drive  shafts  to  floating 
pinions  within  each  wheel,  thence  through 
Intermediate  spur  gears,  housed  within 
disk  wheels,  which  mesh  with  internal 
gear  rings  that  form  the  interior  of  -the 
wheel  rims. 

Manufacturers: 

Edward  Valve  & Mfg.  Co.,  The,  1200  W. 
145th  St.,  East  Chicago,  Ind. 

Laclede  Steel  Co.,  Arcade  Bldg.,  St. 
Louis,  Mo. 

Standard  Forgings  Co.,  The,  Railway  Ex- 
change Bldg.,  Chicago,  111. 


Walker  Axle  Co.,  72  W.  Adams  St.,  Chi- 
cago, 111. 

AXLES,  TROLLEY- WHEEL. — The  axles 
on  which  trolley  wheels  run  are  mounted 
in  the  trolley  harp.  They  are  sometimes 
made  of  bronze  as  a solid  axle  and  in 
many  cases  are  made  hollow  with  a few 
holes  drilled  in  the  surface  and  one  In  the 
end.  This  small  cylinder  is  packed  with 
grease  and  lubricates  the  bearing  for 
about  one  week.  To  prevent  pitting  of  the 
axles  by  heavy  current  passing  through 
them  special  contact  springs  are  provided 
which  rub  on  the  wheel  and  connect  to 
the  harp,  thus  shunting  the  axle. 

Manufacturers: 

East  Hampton  Bell  Co.,  The,  East 
Hampton,  Conn. 


B. — Symbol  for  magnetic  flux  density. 
Chemical  symbol  for  the  element  boron. 
The  small  letter  b is  also  the  symbol  foe 
susceptance,  whose  unit  is  the  mho.  In 
illumination  and  photometry  b is  the  sym- 
bol for  brightness. 

BABBITT  METAL.— Babbitt  metal  is  an 
alloy  used  for  bearings  in  many  electrical 
machines,  such  as  motors,  generators,  con- 
verters and  in  fact  all  rotating  machinery. 
It  is  made  in  a number  of  grades  depend- 
ing upon  the  proportion  of  the  main  con- 
stituents, which  are  tin,  antimony,  copper, 
lead  and  zinc.  These  are  combined  into 
two  general  classes  which  are  called  tln- 
base  or  lead -base  metal  having  over  50% 
of  tin  or  of  lead. 

Tin -base  metals  are  divided  into  three 
classes,  the  first  of  which  contains  tin, 
antimony  and  copper.  In  these  the  tin 
varies  from  83  to  91%,  antimony  from  4.5 
to  8%%  and  copper  from  3.7  to  8V4%. 
Lead  Is  sometimes  added  to  give  the  sec- 
ond class  of  babbitts,  which  have  a lower 
melting  point.  In  these,  the  tin  is  over 
50%,  antimony  not  less  than  12%,  and  cop- 
per not  less  than  3%.  The  third  class  is 
composed  of  tin.  copper,  and  zinc. 

Lead-base  babbitts  are  also  divided  into 
three  classes  containing  lead  and  antimony; 
lead,  antimony  and  tin;  and  lead,  antimony, 
tin  and  copper.  The  lead  content  in  these 
may  run  as  high  as  90%. 

Manufacturers: 

American  Smelters  Securities  Co..  Mer- 
chants Exchange  Bldg.,  San  Francisco, 
Cal. 

Bronze  Metal  Co.,  30  Church  St.,  New 
York,  N.  Y.  “B.  M.  Co.  Special." 
Eagle- Picher  Lead  Co.,  208  S.  LaSalle 
St.,  Chicago,  I1L 

Eagle  Smelting  & Refining  Works,  Ltd., 
41-46  Prince  St..  Montreal,  Que..  Can. 
Graham  A Co.,  James.  293  Wooster  St., 
New  Haven,  Conn. 

Lukens  Metal  Co.,  Thomas  F.,  238  N. 
4th  SL,  Philadelphia.  Pa.  “Luraeco 
Genuine,"  "Queen  Bee." 

Lumen  Bearing  Co.,  Buffalo.  N.  Y. 
Magnolia  Metal  Co..  113-115  Bank  St.. 
New  York,  N.  Y. 

More- Jones  Brass  A Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo.  "Hoo 
Hoo" 

Muszy-Lyon  Co.,  Detroit,  Mich.  "Duro," 
"Mogul." 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y.  “Dutch  Boy." 

New  Era  Mfg.  Co..  730  Cobb  Ave..  Kala- 
mazoo,  Mich. 

North  American  Smelting  Co.,  9th  A 
Thompson  Sts.,  Philadelphia,  Pa. 

Oil  Well  Supply  Co..  213-215  Water  St.. 

Pittsburgh,  Pa.  “Oilwell." 

Pittsburgh  White  Metal  Co.,  3116  Penn 
Ave.,  Pittsburgh,  Pa,  “Rinehart." 
BABCOCK  A WILCOX  CO.,  THE.— New 
York,  N.  Y.  Manufacturer  of  water- tube 
boilers.  Business  established  1881.  Presi- 
dent, W.  D.  Hoxle;  vloe- president.  A.  G. 
Pratt;  secretary,  J.  E.  Eustis;  treasurer, 
J.  G.  Ward.  Main  office,  85  Liberty  St., 
New  York,  N.  Y.  Factories,  Bayonne,  N.  J.. 
and  Barberton,  Ohio.  Branch  offices,  49 
Federal  8t.,  Boston,  Mass. ; North  American 
Bldg.,  Philadelphia,  Pa.;  Farmers  Deposit 


Bank  Bldg.,  Pittsburgh,  Pa.;  Traction 
Bldg.,  Cincinnati,  Ohio;  Candler  Bldg.,  At- 
lanta, Ga.;  633  Baronne  St.,  New  Orleans, 
La.;  Southern  Pacific  Bldg.,  Houston,  Tex.; 
Santa  Rita  Hotel  Bldg.,  Tuceon,  Arlz.;  Mar- 
quette Bldg.,  Chicago,  111.;  435  17th  St., 
Denver,  Colo.;  705  Kearns  Bldg.,  Salt  Lake 
City,  Utah;  Mutual  Life  Bldg..  Seattle. 
Wash.;  Sheldon  Bldg.,  San  Francisco,  Cal.; 
I:  N.  Van  Nuys  Bldg.,  Los  Angeles,  Cal.; 
Fort  Worth,  Tex. 

BABCOCK  PRINTING  PRESS  MFG.  CO., 
THE. — New  London,  Conn.  Manufacturer 
of  motor-driven  printing  machinery.  Busi- 
ness established  1882.  President,  James  E. 
Bennet;  secretary,  Wilfred  D.  Wells;  treas- 
urer, Mrs.  George  P.  Fenner;  sales  man- 
ager, Charles  W.  Britcher.  Main  office  and 
factory,  38  Pequot  Ave..  New  London,  Conn. 
Branch  office,  88  Park*  Row,  New  York, 
N.  Y.  Sales  representatives.  Barnhart  Bros.  A 
Spindler,  32  Throop  St.,  Chicago,  111.;  Kan- 
sas City,  Mo.;  Washington,  D.  C.;  Seattle, 
Wash.;  St.  Louis,  Mo.;  St.  Paul,  Minn.; 
Omaha,  Neb. 

BABSON. — Trade  name  for  electric  milk 
sterilizers  manufactured  by  the  Hospital 
Supply  Co..  157  E.  23rd  St.,  New  York.  N.  Y. 

BABY. — Trade  ^name  for  sign  receptacle 
manufactured  by  the  Solar  Electric  Co.,  124 
W.  Lake  St.,  Chicago,  HI. 

BABY  DENZAR.— Trade  name  for  light- 
ing unit  manufactured  by  the  Beardslee 
Chandelier  Mfg.  Co.,  216  S.  Jefferson  St., 
Chicago,  111. 

BABY  GRAND. — Trade  name  for  toy 
motors  manufactured  by  the  Knapp  Elec- 
tric A Novelty  Co.,  511  W.  51st  St.,  New 
York,  N.  Y. 

BABY  HOGAN  SILENT.— Trade  name 
for  high-frequency  transformers  manufac- 
tured by  the  McIntosh  Battery  A Optical 
Co.,  217-223  N.  Desplaines  St.,  Chicago.  IU. 

BABY  INVINCIBLE.— Trade  name  for 
electric  vacuum  cleaners  manufactured  by 
the  Invincible  Vacuum  Cleaner  Mfg.  Co., 
Dover,  Ohio. 

BABY  LIGHT. — Trade  name  for  portable 
lamp  manufactured  by  the  Luminous  Unit 
Co.,  Division  of  the  St.  Louis  Brass 
Mfg.  Co.,  2615  Washington  Ave.,  St.  Louis. 
Missouri. 

BABY  REFLEX. — Trade  name  for  spark 
plugs  manufactured  by  the  Reflex  Ignition 
Co.,  3068-3086  W.  106th  St.,  Cleveland,  Ohio. 

BABY  SPOT. — Trade  name  for  stage 
spotlight  manufactured  by  the  Chicago 
Stage  Lighting  Co.,  112  N.  LaSalle  St., 
Chicago,  111. 

BABY  VIOLETTA. — Trade  name  for 
electrotherapeutic  violet-ray  high-fre- 
quency apparatus  manufactured  by  the 
Bleadon-Dun  Co.,  213  S.  Peoria  St.,  Chi- 
cago, 111. 

BABY  VIXEN. — Trade  name  for  auto- 
mobile wrench  manufactured  by  the  Bonney 
Vise  A Tool  Works,  Inc.,  Allentown,  Pa. 

BACHARACH  INDUSTRIAL  INSTRU- 
MENT CO.— 7000-6  Bennett  St..  Pittsburgh, 
Pa.  Manufacturer  of  meters,  indicators, 
etc.  H.  Bacharach,  president.  Sales  repre- 
sentative, Herman  H.  Stlcht  A Co.,  15  Park 
Row,  New  York,  N.  Y. 
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BACHELET  MEDICAL  APPLIANCE  CO., 
INC.— 32  E.  Strand  St.,  Kingston,  N.  Y. 
Manufacturer  of  electrotherapeutic  appa- 
ratus. Business  established  1919.  President. 
John  Schiihle;  vice-president,  Schuyler  C. 
Schultz;  secretary,  treasurer  and  general 
manager,  Charles  J.  Dampf. 

BACHELET  WAVE.— Trade  name  for 
medical  batteries  manufactured  by  the 
Bachelet  Medical  Appliance  Co.,  Inc.,  82  E. 
Strand  St.,  Kingston.  N.  Y. 


BACK  AMPERE-TURNS.— Part  of  the 
winding  on  the  armature  of  a generator  or 
motor  sets  up  a magnetic  field  opposed  to 
the  main  field  set  up  by  the  field  magnets. 
This  back  magnetic  flux  is  measured  or 
determined  by  the  back  ampere- turns.  (See 
Armature  reaction.) 

BACK  LASH. — The  distance  or  space 
through  which  a piece  of  machinery,  such 
as  a screw,  wheel,  armature,  piston,  etc., 
may  be  moved  without  affecting  the  asso- 
ciated parts.  It  is  applied  to  much  electrical 
apparatus  to  measure  of  limit  the  looseness 
or  play  in  a piece.  In  relays  it  is  an  impor- 
tant adjustment,  and  refers  to  the  distance 
between  the  armature  contact  and  the  back 
contact,  or  the  distance  the  armature  may 
move  without  opening  the  back  contact. 

BACK  PITCH. — A term  used  In  armature 
winding  referring  to  a*  left-handed  pitch  or 
progression  of  the  armature  winding  as 
seen  from  the  commutator  end.  It  la  also 
used  in  certain  windings  to  designate  any 
pitch  or  distance  between  slots  on  the  end 
away  from  the  commutator,  as  distinguished 
from  the  front  pitch  which  may  have  a 
different  value.  (Also  see  Pitch,  winding.) 

BACK  STOP. — A metal  stop  usually,  on 
which  a relay  armature  rests  when  the 
coils  are  not  energized.  It  is  also  applied 
to  certain  keys  such  as  a telegraph  key,  in 
which  the  key  rests  against  the  stop  when 
released. 


BACKING  METAL,  ELECTROTYPE.— A 
soft  metal  (practically  the  same  as  type 
metal)  used  to  back  up  the  thin  copper  shell 
of  an  electrotype.  It  serves  to  strengthen 
the  shell  and  when  placed  on  a wooden 
block  builds  it  up  to  the  standard  thickness 
of  printing  types  and  engravings.  (Also  see 
Electrotype.) 

BACO. — Trade  name  for  track  drills,  foun- 
dry products,  etc.,  manufactured  by  the  Bird- 
Archer  Co.,  90  West  St.,  New  York,  N.  Y. 

BACO  ELECTRIC  CO.,  THE.— Bode, 
Iowa.  Manufacturer  of  electric  soldering 
irons. 


BACO  SODERWAND.— Trade  name  for 
electric  soldering  iron  manufactured  by  the 
Baco  Electric  Co.,  Bode,  Iowa. 

BACON  FELT  CO.— Winchester.  Mass. 
Manufacturer  of  felt  wicks  for  motors,  etc. 
Business  established  1825. 

BACON  VULCANIZER  MFG.  CO.— 4065 
Hollis  St.,  Oakland,  Cal.  Manufacturer  of 
electric  vulcanizers  and  heating  devices. 
Business  established  1908.  President  and 
general  manager,  Thomas  P.  Bacon;  sales 
manager,  W.  E.  Dugdell. 

BADENHAUSEN,  P H I L L I P 8.  — 1425 
Chestnut  SU  Philadelphia,  Pa.  Manufac- 
turer of  water- tube  boilers  and  super- 
heaters. 
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BADGER. — Trade  name  for  air  washers, 
cooling  ponds  and  expansion  joints  manu- 
factured by  E.  B.  Badger  & Sons  Co.,  76 
Pitts  St.,  Boston.  Mass. 

BADGER  & SONS  CO.,  E.  B.— Boston. 
Mass.  Manufacturer  of  expansion  joints, 
air  washers  and  cooling  ponds.  Business  es- 
tablished 1841.  President,  Daniel  B.  Badger; 
secretary,  J.  W.  Spring;  treasurer,  Arthur 
C.  Badger;  general  manager.  Erastus  B. 
Badger;  sales  manager,  Harold  W.  Coombs. 
Main  office  and  factory.  75  Pitts  St.,  Bos- 
ton, Mass.  Branch  offices.  101  Park  Ave., 
New  York,  N.  Y.;  616  S.  Michigan  Ave.. 
Chicago,  111. 

BADGER  MALLEABLE  & MFG.  CO.- 
South  Milwaukee,  Wis.  Manufacturer  of 
malleable  iron  castings.  President  and 
manager,  A.  J.  Ricker;  secretary  and 
treasurer,  H.  M.  Lewis. 

BAEHKER,  F.— 2531  Milwaukee  Ave., 
Chicago.  HI.  Manufacturer  of  lighting  fix- 
tures. Proprietor,  F.  Baehker. 

BAEKELAND,  LEO  HENDRIX. — An 
American  chemist,  electrochemist  and  in- 
ventor, born  at  Ghent,  Belgium.  1863.  He 
graduated  from  the  University  of  Ghent  In 
1882.  Later  he  studied  electrochemistry  at 
the  Polytechnicum,  Charlottenburg,  Ger- 
many. He  taught  for  several  years  at  the 
University  of  Ghent  and  at  the  Normal 
School  of  Science  of  Bruges.  He  came  to 
the  United  States  in  1889  and  in  1893  founded 
the  Nepera  Chemical  Co.  for  the  manufac- 
ture of  photographic  papers.  One  of  these 
was  “Velox,”  which  Dr.  Baekeland  per- 
fected and  afterwards  sold  to  the  Eastman 
Kodak  Co.  He  then  turned  his  attention  to 
electrochemistry  and  organic  cheraiati'y.  His 
best  known  invention  is  what  has  come  to 
be  known  as  Bakelite,  a chemical  synthetic 
compound  formed  from  carbolic  acid  and 
formaldehyde,  which  is  widely  used  as  a 
molded  electrical  insulator  and  as  a substi- 
tute for  hard  rubber  and  amber.  He  has 
also  patented  many  inventions  on  the  sub- 
ject of  organic  chemistry,  electrical  insula- 
tions. synthetic  resins,  plastics,  lacquers 
and  varnishes.  Dr.  Baekeland,  as  consulting 
chemist,  assisted  in  the  development  of  the 
Townsend  electrolytic  cell  for  the  Hooker 
Electrochemical  Co.  of  Niagara  Falls,  N.  Y., 
in  1903.  He  received  the  Nicholls  medal  in 
1969  and  the  Willard  Gibbs  medal  in  1913 
from  the  American  Chemical  Society.  In 
1910  he  was  awarded  the  John  Scott  medal 
by  the  Franklin  Institute;  in  1914  the 
Chandler  medal  (first  award)  by  Columbia 
University,  and  in  1916  the  Perkin  medal 
for  industrial  chemical  research  by  the 
affiliated  Chemical  and  Electrochemical  so- 
cieties. He  was  president  of  the  American 
Electrochemical  Society  in  1909;  president 
of  the  American  Institute  of  Chemical  En- 
gineers in  1912;  president  of  the  Section  of 
Plastics.  International  Congress  of  Applied 
Chemistry,  New  York,  in  1912,  and  president 
of  the  Inventors’  Guild  in  1914. 

BAETZ  BROS.  SPECIALTY  CO.,  LTD.— 
21  Gaukel  St.,  Kitchener,  Ont.,  Can.  Manu- 
facturer of  portable  electric  lamps  and 
lamp  shades.  President,  C.  J.  Baetz;  vice- 
president  and  treasurer,  J.  H.  Baetz;  secre- 
tary, W.  J.  Fleischauer. 

BAFFLES.— Baffles  are  plates  or  walls 
made  of  steel,  common  brick  or  fire  brick, 
used  to  deflect,  alter  and  control  the  course 
of  gases,  etc.  They  are  used  in  a furnace 
and  as  a part  of.  boiler  settings,  and  are 
designed  so  that  the  hot  gases  have  a 
course  around  the  boiler  tubes  of  such 
length  that  the  maximum  amount  of  heat 
is  taken  from  them  before  they  pass  on  to 
the  stack  or  chimney. 

BAGS.  ELECTRICIANS*  AND  LINE- 
MEN’S  TOOL.— These  are  usually  strong 
canvas  or  duck  bags  used  by  linemen  and 
electricians  for  carrying  their  tools.  They 
are  very  seldom  made  entirely  of  leather, 
but  are  nearly  always  reinforced  on  the 
bottom  and  sides  with  sole  leather  or  bag 
leather,  and  provided  with  steel  studs.  Steel 
frames  are  used  at  the  top  and  the  canvas 
is  clinched  between  the  frame  and  an 
interior  piece  or  is  riveted  to  the  frame. 
Leather  carrying  handles  are  provided  and 


When  writing  to  manufacturers  please 
mention  the 

E M F ELECTRICAL  YEAR  BOOK 


sometimes  reinforcing  straps  passing  com- 
pletely around  the  bag  are  added. 
Manufacturers: 

BUHRKE  CO.,  THE  R.  H.,  1240  Fuller- 
ton Ave.,  Chicago,  111.  Buhrke  tool  bag, 
shown  In  cut  below,  is  made  In  lengths 
from'  12  to  24  inS.  It  has  double  steel 
frame  riveted  to  body  of  bag,  steel 
* studs  in  bottom,  and  is  sewed  on  lock- 
stitch machines.  It  is  made  of  one- 
piece  No.  6 (24  oz.)  white  duck,  rein- 
forced for  3%  ins.  from  bottom  by 


Buhrke  White  Duck  Tool  Bag 

heavy  bag  leather,  also  In  one  piece. 
Can  be  furnished  with  socket  for  pad- 
lock or  with  shoulder  straps.  The  all 
leather  bag  shown  below  is  made  of 
first  grade  harness  leather.  As  can  be 
seen  from  cut,  the  bag  is  sewed  from 
the  outside  with  lock  stitch  waxed 


Buhrke  All  Leather  Tool  Bag 

linen  thread  withodt  a leather  welt. 
It  is  made  in  lengths  from  14  to  24  ins. 
by  7 by  8 Ins.  Buhrke  Co.  also  manu- 
facture bags  of  all  descriptions  made 
to  customers’  specifications. — Adv. 

Fulton  Bag  & Cotton  Mills,  Atlanta,  Ga. 

Hoffman-Corr  Mfg.  Co.,  312  Market  St.. 
Philadelphia,  Pa. 

Industrial  Products  Co.,  1001  Chestnut  St., 
Philadelphia,  Pa.  (Collapsible  canvas 
bucket).  ’Tpco.” 

KLEIN  & SONS.  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  111.,  manufacturers 
of  inspectors'  black  leather  tool  bags, 
made  of  heavy  oak-tanned  harness 
leather,  stitched  with  waxed  linen 
thread.  Bottom,  three-ply  and  studded 
with  steel  studs,  arranged  with  shoul- 
der straps  and  retaining  straps  that 
pass  clear  around  the  bag.  We  also 
manufacture  linemen’s  canvas  tool  bags 
with  heavy  leather  bottom,  stitched 
with  waxed  linen  thread,  steel  frame 
and  leather  handles.  Write  for  com- 
plete catalog  covering  construction 
tools'  for  further  information  about 
this  and  other  Klein  products.  See 
also  adv.  Page  1259. — Adv. 

BAGS,  LAMP  TRIMMERS*.— Lamp  trim- 
mers’ bags  are  little  used  at  present  because 
of  the  decrease  in  the  use  of  arc  lamps. 
The  arcs  still  widely  used  for  street  lighting 
are  magnetite  lamps  and  they  require  less 
trimming  than  the  carbon  arcs.  Lamp 
trimmers  carry  an  oval-shaped  or  rectan- 
gular bag  made  of  heavy  harness  leather 
provided  with  a shoulder  strap,  in  which 
extra  carbons  or  magnetite  electrodes  are 
kept.  Street  lamp  tenders  now  carry  chiefly 
cleaning  equipment  and  this  is  usually  kept 
in  a wagon  or  automobile,  together  with 
some  globes  and  extra  lamps  to  replace 
broken  or  burned  out  units. 

Manufacturers: 

BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave.. 
Chicago.  111. 

Hoffman-Corr  Mfg.  Co.,  312  Market  St., 
Philadelphia,  Pa. 


BAILEY  CO.,  GEORGE  D.— 4506  Ravens- 
wood  Ave.,  Chicago,  III.  Manufacturer  of 
roller  bearings.  President,  George  D.  Bai- 
ley; vice-president,  C.  F.  Ferguson;  secre- 
tary and  treasurer,  E.  H.  Ferguson. 

BAILEY*  MFG.  CO„  THE.— Union  City. 
Ind.  Manufacturer  of  adjustable  magneto 
couplings.  Business  established  1920.  Pres- 
ident, P.  I.  Turner;  vice-president,  H.  D. 
Willcutts;  secretary,  treasurer  and  general 
manager,  W.  E.  Price. 


— • WW. MU.  Min  oi., 

Cleveland,  Ohio.  Manufacturer  of  boiler- 
room  and  other  power  plant  Instruments 
and  meters.  President,  E.  G.  Bailey;  treas- 
urer, R.  S.  Coffin. 


E.— 913-915  Grand  Ave.,  Kansas  City, 
Mo.  Manufacturer  of  electric  lighting  flx- 
<-ure«-  Business  established  1903.  President, 
J.  S.  Bailey;  vice-president,  Carrie  W. 
Reynolds;  secretary  and  treasurer.  J.  D 
Reynolds. 


BAILY. — Trade  name  for  electric  fur- 
naces made  by  the  Electric  Furnace  Co.. 
Alliance,  Ohio. 


- — , « ocwiuBn  elec- 

trician and  inventor;  born  1810,  died  1877 
His  name  is  chiefly  associated  with  an  auto- 
matic chemical  telegraph,  which  was  tried 
out  in  the  United  States  about  1850.  He  also 
perfected  several  other  inventions,  among 
which  were  electrically  operated  clocks, 
and  ship  s progress  recorders. 

BAIRD  MACHINE  CO.,  THE. — Bridge- 
port.  Conn.  Manufacturer  of  machines  for 
making  electrical  parts.  Business  estab- 
lished 1870.  President,  treasurer  and  gen- 
eral manager,  C.  L Warner;  vice-president. 
A.  J.  Lewis;  secretary,  B.  C.  Warner;  sales 
manager,  Albert  Pott. 

MOTI°N  PICTURE  MACHINE 

CO.— 24  E.  23rd  St.,  New  York,  N.  Y.  Man- 
ufacturer of  motor-driven  motion -picture 
machines. 


DAJUhn  LIGHTNING  CONDUCTOR  CO.. 
CARL.— 4066  Keokuk  St.,  St.  Louis,  MO. 
Manufacturer  of  lightning  conductors.  Bus- 
iness established  1883.  President,  general 
manager  and  sales  manager.  William  Ba- 
johr;  vice-president.  Anna  J.  Bajohr;  sec- 
retary and  treasurer.  Clara  T.  Blajohr. 


BAKELITE. — Trade  name  for  insulating 
material  manufactured  by  the  General 
Bakelite  Co.,  2 Rector  St..  New  York,  N.  Y. 


BAKELITE  AND  BAKELITE  PROD- 
UCTS.—Bakelite  is  a synthetic  condensation 
product  of  phenol  invented  by  Dr.  L.  H. 
Baekeland.  It  was  one  of  the  first  of  the 
chemically  produced  or  artificial  insulating 
compounds  and  is  typical  of  those  that  have 
been  produced  since.  In  its  final  state  it  is 
a hard,  nonresinous,  infusible  solid  resem- 
bling hard  rubber  or  amber.  It  is  colored 
by  organic  dyes  or  mineral  pigments  and 
jnay  be  made  red,  black,  yellow,  brown, 
colorless  and  transparent,  or  opaque.  The 
material  is  sold  in  dissolved,  liquid  or  solid 
condition,  and  may  be  used  for  lacquer  or 
varnishes,  enamel,  impregnation,  adhesive 
cement,  molding  compositions  and  molded 
articles.  - It  cair  be  molded  into  almost  any 
shape  by  casting,  or  forming  in  a hot  press 
and  will  hold  metal  inserts  securely.  When 
in  its  final  state  it  can  be  machined,  finished 
and  worked  with  about  the  same  ease  as 
hard  rubber  or  amber.  Bakelite  is  not 
hygroscopic  and  is  not  affected  by  steam, 
hot  water  and  many  acids,  but  will  not 
withstand  strong  alkaline  solutions,  hot  sul- 
phuric acid,  nitric  acid,  or  bromine.  Its 
dielectric  strength  alone  is  22,000  volts  per 
mm.  and  in  combination  with  other  products 
is  as  high  as  44.500  volts  per  mm.  Bakelite 
products  comprise  a very  extensive  line. 
Bakelite  is  used  as  a base  for  varnishes, 
enamels,  lacquers  and  cements,  all  of  which 
are  highly  dielectric  and  are  used  as  cover- 
ings for  metal  parts  or  In  the  case  of 
cements  for  bonding  glass,  metal,  porcelain, 
etc.  Molded  products  may  be  very  accu- 
rately formed  from  Bakelite  and  it  is 
commonly  used  for  small  insulating  parts, 
ignition  system  parts,  telephone  transmit- 
ters. and  receivers,  terminal  blocks,  caps, 
buttons,  tubes,  rods  and  many  other  parts. 
It  is  also  used  for  molding  commutators 
and  for  impregnating  armature  or  other 
windings." 


Manufacturers: 

Alden-Napier  Co.,  54  Willow  St.,  Spring- 
eld,  Mass.  “Na-ald.** 

Auburn  Button  Works.  Inc.,  40-46  Wash- 
ington St.,  Auburn.  N.  Y. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 
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Boon  ton  Rubber  Mfg.  Co.,  Boon  ton,  N.  J. 
Braun  Gear  Works,  1321-25  Gates  Ave., 
Brooklyn,  N.  Y. 

Burroughs  Co.,  Charles,  141-149  Commerce 
St.,  Newark,  N.  J. 

Chelsea  Radio  Co.,  15  5th  St.,  Chelsea. 
Mass. 


CHICAGO  MICA  CO..  11-21  Water  St.. 
Valparaiso.  Ind.  (See  display  advertise- 
ment on  page  1320.) 

Cole  & Co.,  Henry,  54  Old  Colony  Ave., 
Bostoii,  Mass. 

General  Bakelite  Co..  2 Rector  St..  New 
York,  N.  Y.  "Bakelite." 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 


Boston.  Mass. 

Gray  & Danielson  Mfg.  Co..  579  Howard 
St.,  San  Francisco.  Cal. 

Hall  Switch  & Signal  Co.,  Garwood.  N.  J. 
Kennedy  Co.,  The  Colin  B.,  140  Second 
St..  San  Francisco.  Cal. 

Mack  Molding  Co.,  Little  Falls,  N.  J. 
Nagel  Electric  Co.,  The  W.  G.,  28-32  St. 

Clair  St.,  Toledo.  Ohio. 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 
RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge.  Mass. 
WATERBURY  BUTTON  CO..  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display 
advertisement  on  page  1328.) 
WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  "Westing- 
house."  (See  ad v.  *pages  1395-1402.) 


BAKELITE-DILECTO.— Trade  name  for 
molded  insulation  manufactured  by  the 
Continental  Fibre  Co.,  Newark,  Del. 


BAK  ELITE- MICARTA. — A trade  name 
for  an  insulating  material  sometimes  called 
Bakelized  paper.  It  is  made  in  various 
grades  in  plates,  tubes,  rods,  etc.  It  te  a 
hard,  homogeneous  material  considerably 
stronger  than  hard  fiber,  cannot  be  molded 
and  can  be  punched  only  in  thin  sheets, 
but  can  be  drilled,  tapped,  and  otherwise 
worked  with  sharp  tools.  It  withstands 
temperatures  of  150*C.  continuously,  and 
for  short  periods  will  withstand  260*C.  Its 
resistivity  is  about  2.13  x 10u  ohm-cm.. 
and  its  dielectric  strength  about  19,500  to 
39.000  volts  per  mm.  It  Is  nonhygroscopic 
and  insoluble  in  weak  acids  and  alkalies, 
hot  water  and  oils. 

BAKELITE  MOLDING  MACHINES— 
See  Molding  machines,  insulation. 


BAKER  A CO.,  INC.— Newark.  N.  J.  Re- 
finers and  workers  of  platinum,  gold  and 
silver  for  chemical,  electrical  and  other 
technical  uses.  President,  Charles  W.  Baker, 
vice-president.  C.  B.  Mitchell:  secretary  and 
treasurer,  Charles  Engelhard;  sales  man- 
ager. Alvin  M.  Williams.  Main  office,  54 
Austin  St..  Newark,  N.  J.  Branch  offices 
and  warehouses,  30  Church  St.,  New  York 
City  and  5 S.  Wabash  Ave.,  Chicago,  111. 

BAKER  R A L CO.,  THE.— Cleveland, 
Ohio.  Manufacturer  of  electric  cranes, 
hoists,  industrial  trucks  and  tractors. 
Business  established  1915.  President,  F. 
W.  Treadway;  vice-president  and  general 
manager,  E.  J.  Bartlett;  vice-president, 
E.  J.  Stahl;  secretary.  W.  P.  Southard; 
treasurer,  W.  C.  Fischer;  sales  manager, 
M.  A.  Watterson.  Main  office  and  factory, 
Cleveland,  Ohio.  Branch  office,  17  Central 
Park  West.  New  York.  N.  Y. 

BAKERS,  HOT  PACKS  AND  OTHER 
BODY- HEATING  APPARATUS.  — Elec- 
trically heated  apparatus  made  in  special 
forms  to  be  adapted  to  various  parts  of  the 
humsi  body  and  to  permit  an  application 
of  heat  without  affecting  adjacent  parts. 
The  heating  is  accomplished  by  metallic 
heating  elements  enclosed  in  a protecting 
chamber  or  insulating  medium,  or  by  the 
use  of  a number  of  special  Incandescent 
lamps.  These  frequently  take  the  form  of 
a solid  or  adjustable  arch  which  may  be 
placed  over  the  body.  Some  bakers,  espe- 
cially those  having  metallic  heating  ele- 
ments, are  made  in  cylindrical  form  re- 
sembling an  eleotric  muffle  oven  and  are 
used  to  enclose  an  arm,  leg,  etc.,  for  treat- 
ment. Also  see  Baths,  electric  light. 

Manufacturers: 


BURDICK  CABINET  CO.,  Milton.  Wis. 
"Radio- Vitant." 

Edmands,  Walter  S.,  21-27  Pearl  St., 
Boston,  Mass. 

Hospital  Supply  Co.,  The,  157  E.  23rd  St., 

«-Nf.w_,YorkJ, N*  Y*  “Pelton,"  "Radio." 

Sanitarium  Equipment  Co.,  Battle  Creek, 
.Mich.  ,#Universal  Radiantor." 

Solidarch  Electric  Hotpack  Co.,  1225 
Cbttman  St.,  Fox  Chase,  Philadelphia. 

BAKING,  ELECTRIC.— See  Cooking 
(cookery),  electric;  Ovens,  electric,  bake, 
hotel,  restaurant,  etc.;  Ovens,  electric, 
baking  and  roasting,  portable. 


BALANCE- FACTOR.— The  balance- fac- 
tor of  a polyphase  system  is  the  ratio  of 
the  minimum  value  to  the  maximum  value 
of  power  in  the  power  pulsation  due  to  an 
unbalanced  load.  Its  maximum  value  is  1. 

BALANCED  Cl RCU ITS.— This  term  is 
applied  to  three -wire  d-c.  and  single- 
phase circuits  and  to  any  polyphase  cir- 
cuits. When  applied  to  three -wire  circuits 
it  means  that  both  sides  are  loaded 
equally.  When  the  branches  of  polyphase 
systems  are  equally  loaded,  they  are  also 
balanced.  When  this  condition  is  attained, 
the  total  power  of  the  system  is  constant. 
Hence,  constant  power  is  the  characteristic 
of  a balanced  polyphase  system.  Also  see 
Unbalanced  circuits. 

BALANCER  SETS. — Commonly  two  iden- 
tical d-c.  machines  which  serve  primarily 
to  maintain  approximately  equal  voltages 
between  the  outside  wires  and  the  neutral 
of  a three-wire  distributing  system  when 
the  corresponding  loads  are  unequal  and 
the  system  is  supplied  by  two-wire  gener- 
ators. The  armatures  of  a balancer  set 
are  coupled  together  mechanically  and  con- 
nected in  series  electrically  between  the 
armatures.  A lighter  load  on  one  side  of 
the  system  tends  to  raise  the  voltage  on 
that  side,  and  the  part  of  the  balancer  set 
on  the  same  side  functions  as  a motor  and 
drives  the  other  part  as  a generator. 
Power  is  thus  transferred  from  the  more 
lightly  to  the  more  heavily  loaded  side, 
tending  to  equalize  the  total  loading  and 
maintain  approximately  equal  voltages. 

Balancer  sets  may  be  used  in  systems 
having  more  than  three  wires.  In  which 
case  the  number  of  machines  coupled  to- 
gether is  one  less  than  the  number  of 
wires,  but  such  systems  are  quite  rare. 

Balancer  sets  are  not  needed  when  a 
three-wire  system  is  supplied  by  a three- 
wire  generator  or  by  two  generators  in 
series  or  by  a synchronous  converter,  if, 
in  this  latter  case,  the  neutral  of  the  threfe- 
wire  system  is  connected  to  the  neutral  of 
the  transformers  supplying  the  converter. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Sets  made  in  standard 
sizes  ranging  from  28  to  4,000  amp.  Ma- 
chines are  rated  by  current  carried  in 
the  neutral  and  not  by  the  per  cent, 
of  unbalancing  or  kw.  capacity.  By 
compounding  the  machine  it  is  possible 
to  equalize  the  voltages  on  both  sides 
within  2 per  cent,  even  under  condi- 
tions of  maximum  unbalancing.  (Bul- 
letin 42552A).  See  adv.  pages  1203- 
1223.— Adv. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Standard  Eleotric  Machinery  Co.,  Balti- 
more, Md.  "Standard -Baltimore." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house." (See  display  adv.  pages  1395- 
1402.) 

BALANCES,  CHEMICAL  AND  OTHER 
LABORATORY. — These  are  very  sensitive 
balances  used  in  chemical,  electrochemical 
and  other  laboratories  for  routine  and  com- 
mercial testing,  for  assay  work,  etc.,  and 
also  in  school  and  college  laboratories. 
They  are  very  accurately  constructed  and 
oonsist  essentially  of  a structural  beam 
supported  on  an  agate  knife  edge,  with  an 
indicating  pointer  swinging  over  a scale. 
A glass  case  encloses  the  balance  to  ex- 
clude air  currents.  The  weights  are  placed 
in  a pan  suspended  from  one  end  of  the 
beam  and  the  material  to  be  weighed  in 
the  other  pan.  The  final  adjustment  is  by 
means  of  a rider  that  is  moved  along  the 
beam.  Balances  of  this  form  are  made 
with  sensitivities  as  high  as  0.01  milligram. 

Manufacturers: 


BA  LATA. — A gum  found  in  Venezuela, 
which  is  quite  similar  to  gutta-percha.  It 
is  used  somewhat  for  insulating  purposes. 
See  Gutta-percha;  also  rubber. 

BALATA. — Trade  name  for  rubber-cov- 
ered wires  and  cables  manufactured  by  the 
Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,.  New  York,  N.  Y. 

BALBACH-THUM  PROCESS.— A modi- 
fication of  the  Moebius  process,  which  see, 
for  parting  gold  and  silver  electrolytically, 
yielding  pure  silver  and  slimes  from  which 
the  gold  is  readily  recovered.  In  the  Bal- 
bach-Thum  method  the  cathodes  are  slabs 
lying  on  the  bottom  of  shallow  glazed- 
earthenware  tanks.  The  anodes  of  dore 
bullion  or  similar  material  rest  in  canvas 
trays,  in  the  electrolyte  near  the  surface 
and  are  left  in  until  entirely  consumed, 
new  ones  being  added  to  keep  up  the  anode 
surface.  The  canvas  retains  the  gold 
slimes,  while  the  silver  goes  into  solution 
and  is  deposited  on  the  cathodes  in  the 
form  of  nonadherent  crystals  of  pure  sil- 
ver, which  are  scooped  out  every  few  hours, 
melted  and  cast  into  bars. 


BALCH  ROENTGENOSCOPIC  SCREEN 
CO. — Salem.  Mass.  Manufacturer  of  x-ray 
fluoroscopes. 

BALDOR  ELECTRIC  CO.— 4351-65  Dun- 
can Ave.,  St.  Louis,  Mo.  Manufacturer  of 
repulsion-induction  motors.  Business  es- 
tablished 1920.  President  and  general  man- 
ager, E.-  Ball  man;  vice-president,  J.  F. 
Gerleman;  secretary  and  sales  manager,  O. 
A.  Baumann;  treasurer,  E.  Doerr. 

BALDWIN. — Trade  name  for  cash  and 
parcel  carrier  systems  manufactured  by 
the  James  L.  Baldwin  & Co.,  358  W.  Madi- 
son St.,  Chicago,  111. 

BALDWIN  A CO.,  JAMES  L.— 358  W. 
Madison  St.,  Chicago,  111.  Manufacturers 
of  cash  and  parcel  carrier  systems.  James 
L.  Baldwin,  sole  owner. 

BALDWIN  CHAIN  A MFG.  CO.,  THE. 
— Worcester,  Mass.  Manufacturer  of 
power  transmission  chains  and  sprockets. 
President,  George  T.  Dewey;  vice-presi- 
dents. William  F.  Cole  and  James  H. 
Kendall;  treasurer,  William  H.  Gates;  gen- 
eral manager.  William  A.  Rockenfield. 

BALDWIN,  NATHANIEL— 34f4  S.  23rd 
St.,  East,  Salt  Lake  City,  Utah.  Manufac- 
turer of  radio  and  telephone  receivers. 
Business  established  1912.  Sales  repre- 
sentative, John  Firth,  18  Broadway.  New 
York.  N.  Y. 

BALLARD. — Trade  name  for  motor- 
driven  cloth  cutting  machines  manufac- 
tured by  the  Wildman  Mfg.  Co.,  Norris- 
town, Pa. 

BALLISTIC  GALVANOMETER.— See  un- 
der Galvanometer. 


BALJ_MAN- WHITTEN  MFG.  CO.— 4060 
Forest  Park  Bivd.,  St.  Louis,  Mo.  Manu- 
facturer of  automobile  coil  testers  and 
ammeters.  Business  established  1914.  Pres- 
ident, treasurer  and  general  manager,  S.  A. 
Whitten;  vice-president,  E.  Ballman;  sec- 
retary, Charles  Vanek,  Jr. 


ncrmucnMiun  V/Wnr. (HJ  Jjj. 

42nd  St..  New  York,  N.  Y.  Manufacturer 
of  electric  household  refrigerators.  Presi- 
dent, R.  B.  Sheridan;  secretary,  Gordon  .C. 
Carson;  factory  manager,  T.  A.  Garaon. 
Factory,  Long  Island  City,  N.*  Y. 

BALTIMORE  BATTERY  SEPARATOR 
S°i\T5145  Rcisterstown  Rd.,  Arlington, 
Baltimore,  Md.  Manufacturer  of  battery 
boxes  and  separators.  Business  estab- 
lished 1920.  President,  James  T.  Jenkins; 
vice-president,  treasurer  and  general  man- 
ager,  E.  A.  Garlock;  sales  manager,  W.  C. 
Arnold. 


BALTIMORE  OIL  ENGINE  CO— Balti- 
more, Md.  Manufacturer  of  oil  engines. 

BAMBOO  FILAMENT.— Of  historical  In- 
terest as  one  of  the  earliest  commercial 
forms  of  filament  for  incandescent  lamps. 
It  was  devised  by  Edison  and  consisted  of 
a fiber  of  bamboo  which  had  been  sujected 
to  a carbonizing  process. 

B A B. — Trade  name  for  electrical  spe- 
cialties manufactured  by  the  Betts  & Betts 
Corp.,  511  W.  42nd  St.,  New  York.  N.  Y. 


Bausch  & Lomb  Optical  Co.,  Rochester. 
N.  Y. 

Elmer  & Amend,  211  3rd  Ave.,  New  York, 


B A L.— Trade  name  for  lighting  fixtures, 
and  illuminating  glassware  manufactured 
by  Bauman  & Loeb,  Inc.,  138  Bowery. 
New  York,  N.  Y. 


Heil  Chemical  Co.,  Henry,  St.  Louis,  Mo. 
Thompson  Balance  Co.,  Denver,  Colo. 
Torsion  Balance  Co.,  92  Reade  St.,  New 
York,  N.  Y.  "Torsion." 

Troemner,  Henry,  911  Arch  St.,  Philadel- 
phia, Pa. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 


B.  A M. — Trade  name  for  electrolytic 
copper  produced  by  the  Anaconda  Copper 
Mining  Co.,  42  Broadway,  New  York,  N.  Y. 


w G*  v n 0,  a,  q,  vj ,• 

Brown  & Sharpe  Gage. 

BANDS  OR  COLLARS,  POLE— Thess 
are  bands  of  forged  steel  placed  on  tubu- 
lar iron  or  steel  poles  for  attaching  trolley 
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span  wires  or  guy  wires.  They  are  made 
either  of  two  semicircular  pieces  bolted  to- 
gether or  of  a single  split  ring  clamped 
on  the  pole  by  bolts.  A lug  is  provided  for 
attaching  the  span  or  guy  wire. 

Manufacturers: 

Caldwell  & Co.,  Inc.,  Edward  F.t  36-40 
W.  15th  St.,  New  York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

HALLETT  IRON  WORKS,  Harvey,  111. 
“Halle tt.”  (See  display  advertisement 
on  page  1254.)  _ 

HUBBARD  & CO.,  6301  Butler  St..  Pitts- 
burgh, Pa.  “Hubbard.” 

Kansas  City  Bolt  & Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  adv.  on  page  1278.) 

Strieby  & Foote  Co.,  Newark,  N.  J. 

Threadless  Pipe  Fittings  Corp.,  Newark, 
N.  J.  (Exclusive  distributors,  Rubino 
& Liebstein,  Newark,  N.  J.) 

B £ W.— Trade  name  for  water- tube 
boilers  manufactured  by  the  Babcock  & 
Wilcox  Co.,  85  Liberty  St.,  New  York,  N.  Y. 

B.  A W- — Tradename  for  cord  connect- 
ors and  candlesticks  manufactured  by  the 
B.  & W.  Specialty  Mfg.  Co.,  100  Boyleston 
St.,  Boston,  Mass. 

B.  A W.  SPECIALTY  MFG.  CO.— 100 
Boylston  St.,  Boston,  Mass.  Manufacturer 
of  candelabra  fixtures  and  cord  connectors. 
Business  established  1920.  President, 
Samuel  T.  MacQuarrie;  secretary  and  gen- 
eral manager,  George  H.  Bowen;  treasurer 
and  sales  manager,  H.  E.  Bowen.  Sales 
representatives.  Southern  Sales  Co.,  Mobile, 
Ala.;  Electrical  Specialty  Co.,  Baltimore, 
Md.;  Henry  J.  Vleth,  Jr.,  New  Orleans,  La. 

BANFIELD  A SONS,  LTD.,  W.  H — 370- 
86  Pope  Ave.,  Toronto,  Ont.,  Can.  Manu- 
facturer of  lighting  fixtures,  portable  lamps, 
outlet  boxes,  etc. 

BANGOR  FIDELITY  SLATE  CO.— 
Bangor,  Pa.  Manufacturer  of  slate  for 
electrical  purposes.  President.  B.  F.  Dil- 
liard;  treasurer,  Oliver  Labar;  secretary,  J. 
I.  Weiss. 

BANGOR  STRUCTURAL  SLATE  CO.— 
Bangor,  Pa.  Manufacturer  of  structural 
slate  for  electrical  purposes.  President,  G. 
D.  Shimer;  seoretary,  A.  Bonney;  treasurer, 
K.  S.  Shimer. 

BANK.— Apparatus  used  in  automatic 
and  semiautomatic  telephone  systems  con- 
sisting of  several  tiers  of  contact  terminals 
over  which  the  wipers  or  fingers  of  an 
automatic  switch  move  to  engage  the 
trunks  or  lines  connected  to  the  terminals. 
Banks  are  either  flat  or  semicylindrical  in 
shape.  One  important  bank  is  known  as 
the  “line  bank.”  This  is  the  part  of  an 
automatic  swltoh  which  carries  the  line 
terminals  either  of  trunk  lines  or  of  sub- 
scriber lines.  A “private  bank”  is  the 
bank  in  an  automatic  switch  which  has 
on  it  the  release  trunks  for  protecting  the 
trunks  when  busy. 

BANNER. — Trade  name  for  incandescent 
lamps  manufactured  by  the  Banner  Electric 
Division,  National  Lamp  Works  of  General 
Electric  Co.,  Youngstown,  Ohio.  ' 

BANNER. — Trade  name  for  welding  com- 
pound manufactured  by  the  Cortland  Spe- 
cialty Co.,  176  Railroad  St..  Cortland,  N.  Y. 

BANNER. — Trade  name  for  measuring 
t?.pes  manufactured  by  the  Lufkin  Rule 
Co.,  Saginaw,  Mich. 

BANNER. — Trade  name  for  cylinder  lu- 
bricators manufactured  by  the  Lunken- 
heimer  Co.,  Cincinnati,  Ohio. 

BANNER  ELECTRIC  DIVISION,  NA- 
TIONAL LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO. — Youngstown,  Ohio.  Man- 
facturer  of  incandescent  lamps.  General 
manager,  N.  L.  Norris. 

BANTAM. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the  Ty- 
ler Mfg.  Co.,  Boston,  Mass. 

BANTAM  BALL  BEARING  CO.,  THE.— 
Bantam,  Conn.  Manufacturer  of  thrust 
bearings.  Business  established  1905.  Pres- 
ident, Nellie  M.  Scott;  vice-president  and 
general  manager,  Henry  H.  EM  wards;  sec- 
retary, Chauncey  B.  Heath;  treasurer, 
Helen  Schoonmaker;  sales  manager,  L.  G. 
Robinson.  Main  office  and  factory,  Ban- 
tam, Conn.  Branch  office.  Detroit,  Mich. 
Sales  representative,  EVenk  M.  Cobbledick 
Co.,  193  Mission  St.,  San  Francisco,  Cal. 

BAR  MAGNET. — A permanent  magnet  in 
the  form  of  a rather  short  straight  bar. 

BAR- NUN. — Trade  name  for  electric 
gripder  for  cereals,  grains,  etc.,  manufac- 


tured by  the  B.  F.  Gump  Co.,  431-437  S. 
Clinton  St.,  Chicago,  111. 

BARBER.— Trade  name  for  gasoline  en- 
gines and  manhole  pumps  manufactured  by 
King  Bros.,  439  E.  Water  St..  Syracuse, 
N.  Y. 

BARBER  A SONS,  CHARLES.— Mea- 
ford,  Ont.,  Can.  Manufacturers  of  hydraulic 
turbines.  Business  established  1867. 

BARBER  ASPHALT  PAVING  CO.,  THE. 
— Philadelphia,  Pa.  Manufacturer  of  as- 
phalt, insulating  compounds,  cements, 
paints,  etc.  President,  Arthur  W.  Sewall; 
vioe-presidents,  C.  W.  Bayliss,  A.  L.  Robin- 
son, Frank  Seamans;  secretary,  E.  R.  Riter; 
treasurer,  Ira  Atkinson.  Main  office.  Land 
Title  Bldg.,  Philadelphia.  Pa.  Factories. 
Maurer,  N.  J. ; Madison,  111.  Branch  offices, 
St.  Louis,  Mo.;  Kansas  City,  Mo.;  Pitts- 
burgh. Pa.;  Atlanta,  Ga.;  233  Broadway, 
New  York,  N.  *.;  7 S.  Dearborn  St.,  Chi- 
cago, 111. 

BARBER  ELECTRIC  MFG.  CO.— North 
Attleboro.  Mass.  Manufacturer  of  switch- 
boards, panelboards  and  switches. 

BARBER-GREENE  CO.— Aurora,  111. 
Manufacturer  of  electric  portable  convey- 
ors. Business  established  1916.  President, 
H.  H.  Barber;  vice-president  and  treas- 
urer, W.  B.  Green;  secretary,  D.  G.  Mc- 
II  wraith;  sales  manager,  W.  A.  Buell. 
Main  office,  Aurora,  III.  Branch  offices, 
340  Leader-News  Bldg.,  Cleveland,  Ohio; 
141  Centre  St.,  New  York  City;  1010  Penn 
Square  Bldg.,  Philadelphia,  Pa.;  11  S.  La- 
Salle St.,  Chicago,  111.;  605  Arrott  Bldg., 
Pittsburgh,  Pa.;  Third  National  Bank  Bldg., 
St.  Louis,  Mo.;  Century  Bldg.,  Hartford, 
Conn.;  Merchants  Bank  Bldg.,  Indianapolis, 
Ind.;  Martin  Bldg.,  Utica,  N.  Y.  Sales  rep- 
resentatives, General  Utilities  Co.,  Bank- 
ers Trust  Bldg.,  Norfolk,  Va.;  Chadwick 
Bros.,  FHrst  Wisconsin  National  Bank 
Bldg.,  Milwaukee,  Wis.;  R.  W.  Wood  Co.. 
327  JefTerson  Ave.,  East,  Detroit,  Mich.; 
Lucke  Sales  & Engr.  Co.,  501  Washington 
Ave.,  Minneapolis,  Minn.;  Bowman  Ma- 
chinery Co.,  1207  Howard  St.,  Omaha,  Neb.; 
H.  P.  Wilson  & Co.,  1626  Blake  St.,  Den- 
ver, Colo.;  F.  C.  Stannard  Co.,  315  Dooly 
Block,  Salt  Lake  City,  Utah;  Smith-Booth- 
Usher  Co.,  326  Central  Ave.,  Los  Angeles, 
Cal.;  Clyde  Equipment  Co.,  18th  & Upshur 
Sts.,  Portland,  Ore. 

BARBERS’  ELECTRIC  SPECIALTY  CO., 
THE. — 4204  Troost  Ave.,  Kansas  City,  Mo. 
Manufacturer  of  electric  hair  cutting  ma- 
chines, vibrators  and  hair  driers. 

BARBERS’  POLES,  ILLUMINATED 
AND  REVOLVING. — Translucent  cylinders 
of  glass  or  special*  porcelain  having  the 
characteristic  red,  white  and  blue  spiral 
stripes,  and  so  set  vertically  in  holders  at 
, top  and  bottom  as  to  be  revolved  by  an 
electric  motor  installed  in  the  metal  base. 
Some  poles  have  incandescent  lamps  in- 
stalled within  the  cylinder,  while  others 
are  illuminated  at  the  top  by  globe-enclosed 
electric  lamp.  These  poles  attract  more  at- 
tention than  a stationary  or  unlighted  pole. 

Manufacturers: 

Kochs  Co.,  Theodore  A.,  659  Wells  St., 
Chicago,  111. 

Schunck  & Ogg,  235  Canal  St.,  New  York, 
N.  Y. 

BARCALO  MFG.  CO.— Buffalo,  N.  Y. 
Manufacturer  of  pliers  and  wrenches. 
President  and  treasurer,  Edward  J.  Bar- 
calo;  vice-president,  Bryant  Glenny;  sec- 
retary, Alban  W.  Kirton;  sales  manager, 
Frank  Anderson. 

BARCY  A NICHOLSON.— Detroit.  Mich. 
Manufacturers  of  battery  connectors. 

BARKELEW  ELECTRIC  MFG.  CO.— 
Middletown,  Ohio.  Manufacturer  of 
switchboards,  switches  and  other  electrical 
specialties.  President  and  treasurer,  C.  W. 
Denny;  vice-president,  “W.  O.  Barnitz;  sec- 
retary, G.  E.  Denny.  Main  office,  Middle- 
town.  Ohio.  Branch  offices,  15  S.  Clinton 
St.,  Chicago,  111.;  525  Market  St.,  San  Fran- 
cisco, Cal. 

BARLOW  ELECTRICAL  SPECIALTIES 

CO. — Yonkers,  N.  Y.  Manufacturer  of 
projecting  arc  lamp  compensators. 

BARLOW  A SEELIG  MFG.  CO.— RIpon, 
Wis.  Manufacturer  of  vacuum-type  elec- 
tric washing  machines.  Business  estab- 
lished 1908.  President,  J.  B.  Barlow;  vice- 
president,  F.  W.  Suszycki;  secretary,  treas- 
urer and  general  manager,  J.  G.  Seelig. 

BARNARD  A CO.,  B.  S.— 31  Union  Sq., 
New  York,  N.  Y.  Manufacturers  of  under- 
ground construction  tools  and  specialties. 
Business  established  1905.  President,  B.  S. 
Barnard;  vice-president,  W.  H.  Barnard; 
secretary,  treasurer  and  general  manager, 
H.  P.  McElearney. 


BARNES'. — Trade  name  for  electric 
water  purifier  manufactured  by  the  Ameri- 
can Utilities  Co.,  St.  Joseph,  Mich. 

BARNES  CO.,  THE  WALLACE.— Bris- 
tol. Conn.  Manufacturer  of  springs  and 
screw  machine  products.  Business  estab- 
lished 1857.  President,  C.  F.  Barnes;  sec- 
retary, H.  C.  Barnes;  treasurer  and  gen- 
eral manager,  F.  F.  Barnes;  sales  manager. 
Brown  Joyce.  Main  office  and  fdotory, 
Bristol,  Conn.  Branch  office.  Book  Bldg., 
Detroit,  Mich. 

BARNES-LINDSLEY  MFG.  CO.— 603 
Couch  Bldg.,  Portland,  Ore.  Manufacturer 
of  Wood  crossarms.  President,  E.  L. 
Barnes;  vice-president,  C.  P.  Lindsley; 
secretary,  M.  H.  Barnes. 

BARNES- MADE. — Trade  name  for  screw 
machine  products,  spring  steel,  wire,  stamp- 
ings, etc.,  manufactured  by  the  Wallace 
Barnes  Co.,  Bristol,  Conn. 

BARNES  MFG.  CO.,  THE.— N.  Main  St., 
Mansfield,  Ohio.  Manufacturer  of  electric 
pumps.  Business  established  1895.  Presi- 
dent, C.  H.  Voegele;  vice-president,  Wil- 
liam Dow;  secretary  and  general  manager, 
T.  R.  Barnes;  treasurer,  E.  J.  Gilbert;  sales 
manager,  A.  C.  Saxe. 

BARNETT  FOUNDRY  A MACHINE  CO. 
— Lyons  Ave.  & Colt  St.,  Irvington,  N.  J. 
Manufacturer  of  electric  ironing  machines. 
Business  established  1845.  President, 
Thomas  Hannah;  vice-president,  Frank  E. 
Mann;  secretary  and  treasurer,  Gerald 
Hannay. 

BARNEY  VENTILATING  FAN  WORKS. 

— 25-27  Haverhill  St.,  Boston,  Mass.  Man- 
ufacturers of  motor-driven  ventilating  fans. 
Albert  B.  Franklin,  Inc.,  proprietor. 

BARNHART  BR08.  A 8PINDLER. — 
Monroe  & Throop  Sts.,  Chicago,  111.  Manu- 
facturers of  die  castings.  Business  estab- 
lished 1868.  President,  W.  H.  French;  vice- 
president,  treasurer  and  general  manager, 
Charles  R.  Murray;  secretary,  E.  W.  Cona- 
ble;  sales  manager,  L.  R.  Brink. 

BARNSTEAD  8TILL  A STERILIZER 
CO. — Boston,  Mass.  Manufacturer  of  elec- 
tric stills  and  sterilizers.  Business  estab- 
lished 1878.  President  and  treasurer, 
Alonzo  J.  Shadman;  vice-president,  W.  G. 
Shadman;  secretary,  George  L.  Ellsworth. 
Main  office,  2 Lanesville  Terrace,  Forest 
Hills,  Boston,  Mass.  Branch  office,  189  W. 
Madison  St.,  Chicago,  111. 

BAROMETERS. — Instruments  for  deter- 
mining the  weight  or  pressure  of  the  at- 
mosphere. In  their  simplest  form  they 
consist  of  a long  graduated  glass  tube  filled 
with  mercury  and  then  inverted  in  a cup 
of  mercury.  They  are  used  in  connection 
with  power  plants  and  electrical  testing 
work  to  forecast  possible  weather  changes, 
measure  the  atmospheric  pressure  prevail- 
ing and  also  to  determine  the  greatest  de- 
gree of  vacuum  obtainable  in  connection 
with  condensing  equipment.  The  normal 
barometric  reading  corresponding  to  an  at- 
mospheric pressure  of  15  lbs.  per  sq.  in.  is 
30  ins.  or  760  mm.  ,of  mercury. 

Manufacturers: 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Chaney  Mfg.  Co.,  The,  557-575  B.  Pleas- 
ant St.,  Springfield,  Ohio. 

Dietzgen  Co.,  Eugene,  166  W.  Monroe 
St.,  Chicago,  HI. 

General  Scientific  ISqulpment  Co.,  North 
Philadelphia,  Pa. 

Green,  Henry  J.,  1191  Bedford  Ave., 

Brooklyn,  N.  Y. 

Hearn  & Harrison,  418  Netre  Dame  St., 
West,  Montreal,  Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 
Brooklyn,  N.  Y.  “A.  E.  M.” 

Nautical  Instruments  Mfg.  Co.,  Inc.,  558 
Hendrix  St.,  Brooklyn,  N.'  Y. 
“NautVco.” 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.  “Princo.” 

Rieker  Instrument  Co.,  1919-21  F^air- 
mount  Ave.,  Philadelphia,  Pa. 

Scientific  Instrument  Co.,  711  8th  St., 
Detroit,  Mich. 

Scranton  Glass  Instrument  Co.,  322  N. 
Washington  Ave.,  Scranton,  Pa. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico.” 

Taylor  Instrument  Companies,  95  Ames 
St.,  Rochester,  N.  Y.  “Tycos.” 

Williams,  Brown  A Fferle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

BARRETER. — A measuring  instrument  of 
the  bridge  type,  in  which  the  change  in 
resistance  with  the  passage  of  current  In  a 
high -temperature -coefficient  wire  is  utilised 
to  measure  telephone  currents  or  similar 
currents  of  that  frequency. 
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BARRETT.— Trade  name  for  Jacks  man- 
ufactured by  the  Duff  Mfg.  Co.,  Preble 
Ave.,  Pittsburgh,  Pa. 

BARRETT  A CO..  M.  L.— 233  W.  Lake 
St.,  Chicago,  111.  Manufacturers  of  lamp 
coloring  compounds,  lacquers  and  insulat- 
ing varnish.  President,  M.  L.  Barrett; 
vice-president,  J.  P.  Barrett;  secretary,  W. 
H.  Shellman.  Factory.  Cicero,  III. 

BARRETT  CO.,  THE.*— New  York,  N.  Y. 
Manufacturer  of  creosote  oil,  paving  mate- 
rial, protective  paints,  battery  chemicals* 
etc.  President,  T.  M.  Rianhard;  vice-pres- 
ident. J.  C.  Runkle;  vice-president  and 
assistant  general  manager,  R.  P.  Perry; 
secretary  and  treasurer,  E.  J.  Steer.  Main 
office,  17  Battery  PI.,  New  York,  N.  Y. 
Branch  offices.  Atlanta,  Ga.;  Baltimore, 
Md.;  Bangor.  Me.;  Berkeley,  Cal.;  Birming- 
ham, Ala.;  Boston,  Mass.;  Buffalo,  N.  Y.; 
Chicago,  111.;  Cincinnati.  Ohio;  Cleveland, 
Ohio;  Columbus,  Ohio;  Dallas,  Tex.;  De- 
troit, Mich.;  Denver,  Colo.;  Duluth.  Minn.; 
Houston,  Tex.;  Jacksonville,  Fla.;  Kansas 
City.  Mo.;  Medina.  N.  Y.;  Milwaukee,  Wis.; 
Minneapolis.  Minn.;  Nashville,  Tenn.;  New 
Orleans,  La.;  New  York,  N.  Y.;  Omaha, 
Neb.;  Peoria.  111.;  Philadelphia,  Pa.;  Pitts- 
burgh, Pa.;  Richmond,  Va. ; St.  Louis,  Mo.; 
Salt  Lake  City,  Utah;  Seattle,  Wash.; 
Toledo,  Ohio;  Washington.  D.  C.;  Youngs- 


town, Ohio. 

BARRETT  SALES  CO.— 668  W.  Washing- 
ton Blvd.,  Chicago,  111.  Manufacturer  of 
toggle  bolts,  hammer  and  sprihg  drills,  ex- 
pansion bolts,  screws,  shields,  etc.  Busi- 
ness established  1912.  President,  treasurer 
and  general  manager,  A.  C.  Barrett;  vice- 
president.  J.  A.  Barrett;  secretary  and 
sales  manager,  W.  F.  Syring. 

BARRIER.— A partition,  plate,  slab  or 
wall  of  insulating  material  placed  between 
the  poles  of  a switch,  circuit  breaker, 
lightning  arrester  or  other  medium  or  high- 
tension  apparatus  or  between  individual 
busbars  of  a set;  also  between  adjacent 
switches,  etc.,  of  different  circuits.  Such 
barriers  serve  to  prevent  accidental  short- 
circuits  between  adjoining  poles  or  buses; 
to  prevent  arcing  from  pole  to  pole  on 
opening  a switch  or  circuit  breaker;  to  pre- 
vent grounds  or  other  difficulties  occurring 
on  one  pole  or  bus  from  being  commun- 
icated to  the  other  sides  of  the  circuit,  and 
to  prevent  short-circuits  or  other  serious 
troubles  in  the  switch,  circuit  breaker, 
buses,  etc.,  from  spreading  to  other  cir- 

BARRIER  SWITCHES.— Usually  knife 
switches  with  barriers  of  porcelain,  slate 
or  other  insulating  material  between  the 
poles. 


BARRIER.  TRANSFORMER  INSULA- 
TION.— A heavy  continuous  insulating 
sheet  or  cylinder  between  the  high-voltage 
and  low-voltage  windings  of  a transformer, 
designed  to  insure  that  the  high-voltage 
shall  not  break  through  to  the  low- voltage 


system. 


BARRIERS,  BUS,  CIRCUIT  BREAKER, 
SWITCH,  ETC. — Barriers  for  busbars,  cir- 
cuit breakers,  switches,  lightning  arresters, 
etc.,  are  commonly  made  of  asbestos  lum- 
ber, slate  or  soapstone  slabs.  These  are 
listed  under  separate  headings.  In  addition 
such  barriers  are  often  constructed  of 
brick,  concrete,  sandstone,  various  artificial 
stones,  etc.  The  first  two  are  usually  con- 
structed on  the  Job  while  building  the 
switch  cells  or  bus  compartments,  while 
sandstone,  artificial  slate  and  similar  ma- 
terials are  furnished  in  slabs.  Barriers 
between  switches  or  circuit  breakers  on 
the  front  of  a switchboard  are  generally 
slabs  of  slate,  marble  or  other  material  to 
match  the  board. 


contact  surface  of  the  commutator  is  that 
of  a cylinder.  In  radial  or  disk  commu- 
tators the  bars  also  taper  toward  the  inner 
edges,  but  their  length  is  radial  and  their 
contact  surface  is  a plane  at  right  angles 
to  the  shaft.  Commutator  bars  are  often 
called  commutator  segments,  but  the  latter 
term  is  not  so  definite  because  it  is  also 
sometimes  applied  to  the  mica  plate  insula- 
tion between  the  copper  bars;  such  plate 
insulation  is  properly  called  commutator 
insulating  segments. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St.. 
Waterbury,  Conn. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

Buckeye  Tempered  Copper  & Brass  Co., 
Mansfield,  Ohio. 

Cameron  Electrical  Mfg.  Co.,  The,  205 
Maiiv  St.,  Ansonia,  Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

Commutator  Co.,  125  1st  St.,  N.,  Minne- 
apolis, Minn. 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

Eureka  Co.,  North  East,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

ROME  BRASS  & COPPER  CO.,  Rome. 
N.  Y.  (See  display  advertisement  on 
page  1312.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BARS,  POLE  OR  POST  HOLE,  TAMP- 
I NO. — In  backfilling  the  earth  about  poles 
it  is  important  that  the  soil  be  well  tamped 
in  order  that  the  pole  shall  stand  straight 
after  the  strain  of  the  wires  has  been  placed 
upon  it.  A suitable  tamping  bar  greatly 
facilitates  this  work.  Such  bars  have  the 
lower  end  so  shaped  as  to  pack  the  earth 
solidly. 

Manufacturers: 

Dlcke  Tool  Co.,  The.  Downers  Grove,  111. 

HERBST,  PAUL  W.,  Chicago,  111.  We 
manufacture  a full  line  of  steel  crow 
diggers  and  tamping  bars;  also  an  elec- 
tric spud,  wood  handle  iron  shoe  and 
electric  tamping  tool.  We  are  also  ex- 
clusive distributors  of  the  “Loy”  dig- 
ging tool.  See  display  advertisement  on 
page  1258. — Adv. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard." 

Iwan  Bros.,  1603  Prairie  Ave.,  South 
Bend,  Ind.  “Iwan." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons,  Mathew.  Pittsburgh.  Pa. 

Meckel,  Fred  L.,  9-13  E.  13th  St.,  Chi- 
, cago,  111. 

r Oliver  Iron  & Steel  Co.,  10th  and  Muriel 
Sts.,  Pittsburgh,  Pa. 

OSHKOSH  MFG.  CO.,  Oshkosh,  Wis. 
"Oshkosh."  (See  display  advertisement 
on  page  1253.) 

BARS,  TIE  TAMPING.— A bar  or  rod 
used  for  forcing  the  ballast  material  under 
the  ties  in  a track.  Such  bars  generally 
have  a blunted  and  enlarged  end  which  is 
bent  at  such  an  angle  to  the  bar  that  when 
the  bar  is  brought  down  it  will  exert  the 
maximum  force  in  pushing  the  ballast  under 
the  tie.  Hand  tamping  bars  vary  somewhat 
in  length  and  weight,  but  a bar  about  6^t 
ft.  long  and  weighing  about  13  ltw.  is  quite 
frequently  used.  Machine  tamping  bars  are 
of  various  weights  and  designs,  depending 
largely  upon  the  machine  with  which  they 
are  to*be  used. 


Manufacturers:  * 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

GARFIELD  MFG.  CO.,  Garfield,  N.  J. 

Johns-Manvllle,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y.  “Transite." 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Ohio  Quarries  Co.,  The,  Citizens  Bldg., 

Cleveland,  Ohio.  “Buckeye  Gray." 

WESTINGHOUSE  ELECTRIC  & MFG. 

CO.,  East  Pittsburgh,  Pa.  “Westing- 
house." (See  display  adv.  pages  1396- 
1402.) 

BARS,  COMMUTATOR, — The  separate 
bars  or  conducting  pieces  that  are  built 
together  to  form  the  commutator.  Commu- 
tator bars  are  practically  always  made  of 
hard-drawn  copper  and  in  the  usual  form 
taper  in  thickness  toward  their  inner  edges, 
so  that  when  assembled  the  outside  or 


Manufacturers: 


HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard." 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York.  N.  Y.  “Imperial." 


BARTLETT  A SNOW  CO.,  THE  C.  O.— 

Meveland,  Ohio.  Manufacturer  of  elevating 
md  conveying  machinery.  President,  C. 
).  Bartlett;  vice-president,  E.  J.  Neville; 
ecretary  and  treasurer,  W.  S.  Lister;  gen- 
>ml  mnnairpr.  H.  S.  Hersey. 


BARTLETT,  INC.,  H.  N.— 19  Park  Pi- 
New  York,  N.  Y.  Manufacturer  of  electrical 
insulating  materials.  Business  established 
1916.  President,  H.  N.  Bartlett;  treasurer, 
D.  F.  Burnett. 


BARTLETT  NOSHADO  LITE.— Trade 
name  for  operating  room  lighting  fixtures 
manufactured  by  the  Scanian -Morris  Co- 
Madison,  Wis. 

BARTON,  F.  C.— New  York,  N.  Y.  Manu- 
facturer of  narrow  fabrics.  Business  estab- 


lished 1895.  Main  office,  65  Worth  St- 
New  York,  N.  Y.  Factories,  Bridgeport, 
Conn-  and  Philadelphia.  Pa.  Branch  office, 
223  W.  Jackson  Blvd-  Chicago,  111. 

BARWOOD  MFG.  CO.,  L.  J Stoneh&m 

Branch,  Boston  80,  Mass.  Manufacturer  oi 
washers,  gaskets,  packing,  etc.  Business 
established  1900.  Sole  owner,  Leon  J.  Bar- 
wood;  general  manager,  Victor  H.  Barwood. 

BASCO. — Trade  name  for  battery- charg- 
ing sets,  circuit  breakers,  automobile  lamps, 
relays,  switches  and  other  electrical,  spe- 
cialties manufactured  by  the  Briggs  & 
Stratton  Co.,  1047  Louis  Ave.,  Milwaukee, 
Wis. 

BASE  FRAMES  OR  SUBBASES,  WOOD, 
MOTOR  AND  GENERATOR.— A timber 
frame  or  subbase  placed  under  small  or 
medium-sized  generators  or  motors  to  locate 
them  in  the  proper  position  and  at  the 
proper  height  so  that  they  may  be  coupled 
to  the  driving  or  driven  machinery.  Such 
base  frames  are  occasionally  used  to  Insulate 
the  frame  of  the  machine  from  ground, 
where  grounding  of  the  frame  is  imprac- 
ticable or  not  required.  Sometimes  the  base 
frame  is  used  as  a belt-tightening  base; 
for  this  type  see  Bases,  belt-tightening, 
motor  and  generator. 

Manufacturers: 

Becker  Electric  Works,  3065  Lincoln  Ave- 
Chlcago,  III. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

BASE  RAILS.— See  Bases,  belt-tighten- 
ing, motor  and  generator. 

BASE  SPEED,  ADJUSTABLE-SPEED 
MOTOR. — The  base  speed  of  an  adjustable- 
speed  motor  is  the  speed  attained  with  full 
field  strength  under  full  load  and  with  no 
resistor  inserted  in  the  armature  circuit. 

BASES  AND  PEDESTALS.  OR  STAND- 
ARDS, FLOOR  LAMP,  METAL.— Metal  is 
not  much  used  as  a material  for  floor  lamp 
standards,  except  for  the  very  massive 
candelabra  outfits  or  torchiers,  and  for 
reading  or  smokers’  and  loflnge  lamps.  These 
latter  types  are  commonly  made  of  brass 
tubing,  generally  telescopic,  with  leaded 
base,  or  of  ornamental  Iron. 

Manufacturers: 

BEARDSLEE  CHANDELIER  MFG.  CO- 
216  S.  Jefferson  St-  Chicago,  111. 

Betz  Co-  Frank  S-  Hoffman  St-  Ham- 
mond, Ind.  (For  operating  room.) 

Biddle-Gaumer  Co.,  3846-3856  Lancaster 
Ave-  Philadelphia,  Pa. 

Caldwell  & Co-  Inc-  Edward  F-  36-40  W. 
15th  St-  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  (Composition) 
“Compolux." 

Champion  Brass  Works,  Coldwater.  Mich. 

Empire  Lamp  & Brass  Mfg.  Co.,  663  W. 
Washington  St.,  Chicago,  111. 

Everson  & Co.,  C.  G.,  70  W.  Lake  St- 
Chicago,  111. 

Faries  Mfg.  Co-  Decatur,  111. 

Manhattan  Brass  Co.,  832  E.  28th  St- 
New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO- 
235  W.  Jackson  Blvd-  Chicago,  III.  “X- 
Ray."  (See  display  advertisement  on 
page  1406.) 

Newman  Mfg.  Co.,  717-721  Sycamore  St- 
Cincinnati,  Ohio. 

Novelty  Lamp  & Shade  Co.,  2480  E.  22nd 
St-  Cleveland,  Ohio. 

Parch-O-Lite  Co-  74  E.  Roosevelt  Rd- 
Chlcago,  111. 

Flaut  & Co.,  L.,  434  E.  23rd  St-  New 
York,  N.  Y. 

Schwartz  & Bro-  S.  Robert,  729-31  Broad- 
way, New  York,  N.  Y. 

Smyser-Royer  Co.,  York,  Pa. 

Vester  .Sons,  Inc-  Alfred,  5 Mason  St- 
Provlaence,  R.  I. 

Waterbury  Mfg.  Co.,  286  Grand  St- 
Waterbury,  Conn. 

BASES  AND  PEDESTALS,  OR  STAND- 
ARDS, FLOOR  LAMP,  REED  OR  WOOD. 

—Wood  is  now  the  most  popular  material 
for  floor  lamp  bases  and  pedestals.  The 
ease  with  which  it  can  be  turned  or  carved 
and  the  various  natural  and  special  color 
finishes  that  it  can  be  given  have  led  to 
the  production  of  an  almost  endless  variety 
of  designs  utilizing  this  material.  Woven 
reed  or  wicker  standards  are  made  to  be 
used  with  furniture  of  like  material,  such 
as  is  used  on  porches  or  other  semioutdoor 
places  and  in  hotel  lobbies  and  rest  rooms. 

Manufacturers: 

Bloch  & Co-  L.  D-  87-41  E.  18th  St., 
New  York,  N.  Y. 

Brown  Co.,  The  W.  B-  Bluff  ton,  Ind. 
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Caldwell  A Co..  Inc.,  Edward  F.,  36-40  W. 

15th  St..  New  York.  N.  Y. 

Chicago  Reedware  Mfg.  Co..  780-82  Mil- 
, waukee  Ave.,  Chicago,  111.  “Chicago. “ 
Daison  Mfg.  Co..  Inc.,  916  Chestnut  St.. 
Philadelphia.  Pa. 

Estes  & Sons,  E.  B.,  362-364  5th  Ave., 
New  Yprk.  N.  Y. 

Frledlander,  Inc.,  Oscar  O.,  40  Murray  St- 
New  York,  N.  Y. 

Highlands  Mfg.  Co.,  Muncfe,  Ind. 

Lamb  Bros.  A Greene,  Nappanee.  Ind. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.) 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 

Novelty.  Lamp  & Shade  Co.,  2480  E.  22nd 
St.,  Cleveland.  Ohio. 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me.  (Wood.) 

Parker  Co.,  The  Charles,  48  Elm  St.. 
Meriden,  Conn. 

Randall  Co..  A.  L-  180  N.  Wabash  Ave., 
Chicago,  111. 

Stiles  & Co..  H.  A..  97  Oliver  St..  Boston. 
Mass.  “Hasco.” 

Triangle  Wood  Specialty  Co.,  Inc.,  3347 
W.  Madison  St.,  Chicago,  III. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y. 

Ypsilanti  Reed  Furniture  Co.,  Ionia,  Mich. 


Consolidated  Lamp  A Glass  Co.,  Cora- 
opolis,  Pa. 

Daison  Mfg.  Co.,  Inc.,  916  Chestnut  St.. 
Philadelphia,  Pa. 

Fibreduro,  Inc.,  396  Broadway,  New  York, 
N.  Y. 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO- 
235  W.  Jackson  Blvd.,  Chicago,  111. 
VJC-Ray.”  (See  display  advertisement 
on  page  1405%) 

Parislenne  Lamp  A Shade  Co.,  1220  W. 
6th  St-  Cleveland,  Ohio.  “Parlsienne.” 

Randall  Go.,  A.  L.,  180  N.  Wabash  Ave- 
Chicago,  111. 

Van  Briggle  Tile  & Pottery  Co.,  The. 
Colorado  Springs,  Colo.  (Pottery.) 

VOIGT  CO.,  1741-47  N.  12th  St.,  Phila- 
delphia, Pa. 

Weller,  S.  A-  Zanesville,  Ohio.  (Pottery.) 

BASES  AND  STANDS  TABLE  LAMP. 
REED  OR  WOOD.— Wood  is  one  of  the 
commonest  materials  for  table  lamp  stands. 
The  base  and  stick,  though  generally  turned 
separately,  are  usually  made  up  as  a unit. 
However,  a separate  base  of  suitable  form 
for  pottery  stands,  made  of  teak  or  imita- 
tion teak  wood,  is  sometimes  used.  Reed 
bases  for  table  lamps  are  made  to  cor- 
respond to  similar  ones  for  floor  lamps. 


Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Chase-Shawmut  Co.,  The,  Newburyport, 
Mass.  “Shawmut.” 

Chicago  Elec  trio  Mfg.  Co..  2801-2819  S. 

Halsted  St.,  Chicago,  111.  “Handy.” 

CHICAGO  FUSE  MFG.  CO.,  1501  W.  15th 
St.,  Chicago,  111. — Union  cutout  bases, 
or  enclosed  fuse  cutouts,  are  made  to 

N.  E.  Code  Standard 
for  250  and  600  volt 
circuits,  with  carry- 
ing capacities  up  to 
and  including  1.000 
amperes.  Single, 
double,  and  triple 
No.  2010  i>olef  main  line  with 
porcelain  or  slate  bases.  Two  or  three 
wire,  single  or  double  branch,  with  por- 


No.  2021 


celain  bases,  double  or  triple  pole  out- 
outs  for  250  volts,  and  capacities  of 
0-30  or  31-60  amperes  as  required.  Sin- 
gle pole,  main  line,  fuse  cutouts  from 


BASES  AND  STANDS,  TABLE  LAMP, 
METAL. — Metal  bases  for  table  lamps  are 
largely  used  for  reading  lamps  with  glass 
shades  (metal  being  also  used  to  form  the 
framework  of  the  shade)  and  for  decorative 
boudoir  lamps.  The  stands  are  generally  of 
cast  brass,  though  other  metals  are  some- 
times used.  The  metals  are  given  a variety 
of  finishes,  enamel  finishes  being  generally 
employed  on  metals  other  than  brass. 

Manufacturers: 

American  Art  Co.,  114  E.  Grand  Ave., 
Chlcago,  III. 

Art  Novelty  Production  Co-  1375  W. 
Grand  Ave..  Chicago,  111. 

BEARDSLEE  CHANDELIER  MFG.  CO- 
216  S.  Jefferson  St-  Chicago,  111. 

Betz  Co.,  Frank  S-  Hoffman  St.,  Ham- 
mond, Ind. 

Biddle-Gaumer  Co.,  3846-3856  Lancastei 
Ave.,  Philadelphia,  Pa. 

Caldwell  A Co-  Inc.,  Edward  F-  36-40  W. 
15th  St-  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St-  Champaign,  111.  “Compolux.” 

Calgary  Iron  Works,  Ltd.,  The.  410-416 
9th  Ave-  E-  Calgary,  Alta.,  Can. 

Consolidated  Lamp  & Glass  Co.,  Cora- 
opolls.  Pa.  I 

Empire  Lamp  & Brass  Mfg..  Co.,  663  W. 
Washington  St-  Chicago,  III. 

Eversop  A Co-  C.  G.,  70  W.  Lake  St., 
Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

INTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St-  Chicago.  111. 

Lamb  Bros.  A Greene,  Nappanee,  Ind. 

Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO- 
235  W.  Jackson  Blvd-  Chicago,  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.)  f 

Newman  Mfg.  Co.,  717-721  Sycamore  St-, 
Cincinnati,  Ohio. 

Novelty  Lamp  & Shade  Co-  2480  E.  22nd 
St-  Cleveland,  Ohio. 

Parch-O-Lite  Co-  74  E.  Roosevelt  Rd., 
Chicago.  111. 

Parislenne  Lamp  A Shade  Co.,  1220  W. 
6th  St-  Cleveland,  Ohio.  “Parislenne.” 

Parker  Co-  The  Charles,  48  Elm  St., 
Meriden,  Conn. 

Plaut  & Co-  L-  434  E.  23rd  St-  New 
York.  N.  Y. 

Randall  Co.,  A.  L-  180  N.  Wabash  Ave- 
Chicago,  111. 

Schwartz  A Bro.,  S.  Robert,  729-31  Broad- 
way, New  York,  N.  Y. 

Waterbury  Mfg.  Co-  236  Grand  St-  Wat- 
erbury.  Conn. 

Young  & Co-  William  B.,  1733  N.  6th  St- 
Philadelphia,  Pa. 

BASES  AND  STANDS,  TABLE  LAMP, 
POTTERY,  GLASS,  ETC.— Pottery  table 
lamp  stands  are  generally  in  the  form  of  a 
vase  and  made  up  in  the  almost  endless 
variety  of  decorative  finishes  which  pottery 
may  be  given.  Glass,  terra  cotta,  porcelain, 
etc.,  are  also  used  for  lamps  of  odd  design, 
often  using  figures  for  the  lamp  stand. 

Manufacturers: 

Bloch  & Co-  L.  D-  37-41  E.  18th  St-  New 
York,  N.  Y. 

Caldwell  A Co-  Inc.,  Edward  F-  36-40  W. 
15th  St-  New  York.  N.  Y.  (Glass.) 


Manufacturers: 

Bloch  & Co-  L.  D-  37-41  E.  18th  St- 
New  York,  N.  Y. 

Brown  Co-  The  W.  B-  Bluffton,  Ind. 
Caldwell  A Co.,  Inc-  Edward  F.,  36-40 
W.  15th  St-  New  York,  N.  Y. 

Chicago  Reedware  Mfg.  Co-  780-82  Mil- 
waukee Ave.,  Chicago,  111.  “Chicago.” 
Estes  & Sons.  E.  B-  362-364  5th  Ave., 
New  York,  N.  Y. 

Frledlander,  Inc.,  Oscar  O-  40*Murray  St- 


New  York,  N.  Y. 

Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO- 
235  W.  Jackson  Blvd-  Chicago,  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.) 

Plaut  A Co-  L-  434  E.  23rd  St-  New 
York,  N.  Y. 

Polychrome  Art  Works,  2700  Diversey 
Ave-  Chicago,  111. 

Randall  Co-  A.  L-  180  N.  Wabash  Ave- 
Chicago,  111.  (Reed.) 

RATTAN  MFG.  CO-  THE.  552  State  St- 
New  Haven,  Conn.  (Reed.)  (See  display 
advertisement  on  page  1308.) 

Stiles  A Co-  H.  A-  97  Oliver  St-  Boston. 
Mass.  (Wood.)  “Hasco.” 

Triangle  Wood  Specialty  Co-  Inc-  3347 
W.  Madison  St-  Chicago,  111. 

Ypsilanti*.  Reed  Furniture  Co.,  Ionia, 
Mich.  (Reed.) 

BASES,  BELT-TIGHTENING,  MOTOR 
AND  GENERATOR.— A stationary  sub- 
base used  with  motors  or  generators  that 
drive  or  are  driven  by  belts,  sometimes 
carrying  a set  of  rails  which  fit  into 
grooves,  on  the  main  machine  base  and 
permit  the  machine  to  be  moved  on  the 
sub-base  so  as  to  adjust  the  tension  of  the 
belt.  This  is  sometimes  changed  by  hav- 
ing the  machine  base  carry  the  rails  and 
the  sub -base  is  then  grooved.  A screw  or 
other  arrangement  to  permit  moving  and 
adjusting  of  the  machine  and  clamping  it 
in  position  on  the  base  is  usually  pro- 
vided. In  other  forms  there  are  slots  in 
the  sub-base  for  bolts,  by  means  of  which 
the  machine  may  be  bolted  in  place  after 
It  has  been  moved  to  the  desired  position. 


Manufacturers: 

BURKE  ELECTRIC  CO-  12th  A Cran- 
berry Sts-  Erie,  Pa. 

Canadian  General  Electric  Co-  Ltd-  212 
King  St-  W-  Toronto,  Ont-  Can. 

GENERAL  ELECTRIC  CO-  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada. Ltd-  45  Niagara  St-  Toronto, 
Ont.,  Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO-  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BASES,  CUTOUT,  FOR  CARTRIDGE 
FUSES. — Porcelain,  slate,  marble  or  com- 
position blocks  upon  which  are  mounted 
either  ferrule  or  knife-blade  contacts  into 
which  the  cartridge  fuses  designed  for  the 
rating  of  the  base  are  inserted.  The  di- 
mensions must  conform  to  the  standard 
dimensions  of  the  fuses  with  which  the 
bases  are  to  be  used. 


Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO-  806 
W.  Washington  Blvd.,  Chicago,  111. 


No.  2030 

61  to  1000  amps,  for  both  250  and  600- 
volts,  furnished  with  slate  bases.  1500 
• and  2500  volt  cutouts,  0 to  100  amps., 
for  single  pole,  main  line,  are  fitted 
with  clips  spaced  for  old  code  fuses. 


No.  2006 

Union  combination  switch  cutouts  can 
be  supplied  for  double  or  triple  pole 
top  or  bottom  entrance,  125-250  volt, 
0-80  or  31-60  amps,  capacity.  If  de- 
sired switches  can  be  flttfed  with  per- 


No.  804 

manent  connecting  strap  in  place  of 
one  of  the  fuses,  as  required  by  Un- 
derwriters’ for  grounded  circuits.  All 
bases  are  equipped  with  firm  gripping 
clips  of  standard  design. — Adv. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO-  Providence,  R.  I.  (See 
descriptive  advertisement  under  Fuses, 
cartridge,  nonrenewable.) 

Electric  Fuseguard  Co-  Inc.,  60  Shipman 
St-  Newark,  N.  J.  “Fuseguard.” 

Electrioal  Mfg.  Co.,  The,  4149  E.  79th  St- 
Cleveland,  Ohio. 

Frallck  & Co-  S.  R-  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

Freeman  Electric  Co-  E.  H-  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO-  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St-  Chicago,  111. 

Heineman  Electric  Co.,  5th  St.  A Girard 
Ave-  Philadelphia,  Pa. 

Johns-Pratt  Co-  The,  555  Capitol  Ave., 
Hartford,  Conn.  “Noark.” 

LINE  MATERIAL  CO-  South  Milwaukee, 
WIs.  (See  display  adv.  page  1278.) 

Machen  Electric  Mfg.  Co.,  4639-43  B. 
Thompson  St.,  Brldesburg,  Philadel- 
phia, Pa. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
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Mesa  Co.,  Fernando  C.f  Colt  St.  A Chan- 
cellor Ave.,  Irvington,  N.  J.  _ 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  A 14th  St.,  Long  Island  City, 
N.  Y. 

MULTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St.,  Chicago,  111.  "Multi." 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St.,  Detroit,  Mich.  "Bull 
Dog."  (See  display  advertisement  on 
page  1285.) 

Palate  Co.,  H.  T.  Philadelphia,  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

PENN  ELECTRICAL  & MFG.  CO.,  Irwin, 
Pa.  "Penn." 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

Trenton  Electric  & Conduit  Co.,  Tyler 
A Canal  Sts..  Trenton,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  "Circle  T." 
(See  display  advertisement  on  pages 
1282-1283.) 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BASES,  CUTOUT,  FOR  OPEN  LINK 
FUSES. — A newly  added  rule  of  the  Nat- 
ional Electrical  Code  requires  that  the 
base  or  block,  upon  which  link  fuses  in  an 
eleotrical  circuit  are  mounted,  be  of  slate 
or  marble  and  enclosed  in  an  iron  box  or 
cabinet.  The  bases  must  also  conform  to 
certain  standard  spacing  distances.  Also 
see  Fuses,  link. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St.. 
Cleveland,  Ohio. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  III. 

Johns- Pratt  Co..  The,  555  Capitol  Ave., 
Hartford.  Conn.  "Noark.” 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  A 14th  St.,  Long  Island  City. 
N.  Y. 

MULTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St..  Chicago,  111.  "Multi." 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BASES,  CUTOUT,  FOR  PLUG  FUSES. — 
A block,  usually  of  porcelain,  having  a 
right  or  left-handed  screw  shell  and  center 
contact  molded  in  for  each  plug  fuse  the 
cutout  is  designed  to  carry.  Right-handed 
screw  shell  cutout  bases  are  designed  for 
use  on  circuits  of  125  volts  and  30  amperes 
capacity.  Left-handed  screw  shell  cutout 
bases  are  designed  for  250  volts  under  cer- 
tain limitations. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Molded  compo- 
s 1 1 i o n panelboard 
bases,  strong,  fire- 
proof, of  high  dielectric 
strength,  and  not  af- 
fected by  heat,  mois- 
ture, oils  or  acids.  4. 
6,  8 and  10  circuit  units 
with  2 and  3 wire 
main  lugs  and  con- 
cealed base  bars. 
Cheaper  to  install  and 
better  appearing  than 
porcelain  block  work. 
This  type  of  panel- 
board  is  particularly 
adapted  to  residences 
and,  apartments.  For 
further  Information* 
write  for  panelboard 
catalog. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 

DANBURY  ELECTRIC  MFG.  CO..  Dan- 
bury. Conn.  . 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 
(See  descriptive  advertisement  under 
Fuses,  cartridge,  nonrenewable.) 


Panel  Board 
Base 


Electrical  Mfg.  Co..  The,  4149  E.  79th  St., 
Cleveland,  Ohio. 

Fralick  A Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  "Kwikon." 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
tfl.  Y.  (See  adv.  pages  1203-1223.) 

GORDON  ELECTRIC  MFG.  CO.,  THE, 
Waterville,  Conn.  ‘^Gordon." 

Heineman  Electrio  Co.,  5th  St.  A Girard 
Ave.,  Philadelphia,  Pa. 

Hemco  Electric  Mfg.  Co.,  Inc.,  344  E.  40th 
St.,  New  York,  N.  Y.  "Hemco."  (Ex- 
clusive distributor,  George  Richards  A 
Co.,  557  W.  Monroe  St..  Chicago,  111.) 

Johns-Pratt  Co.,  The.  555  Capitol  Ave., 
Hartford,  Conn.  "Noark." 

King-Craymer  Electric  Mfg.  Co.,  32  Havi- 
land  St.,  South  Norwalk,  Conn.  “K-C." 

Kirkman  Engineering  Corp.,  484-490 
Broome  St.,  New  York,  N.  Y.  "K-E." 

Lewis  Electric  Co.,  Inc.,  The,  Canton, 
Ohio. 

Machen  Electrio  Mfg.  Co.,  4689-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

Mesa  Co.,  Fernando  C.,  Coit  St.  A Chan- 
cellor Ave.,  Irvington,  N.  J.  "F.C.M." 

Paiste  Co.,  H.  T.  Philadelphia,  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

SEARS,  HENRY  D.,  80  Boylston  St., 

Boston,  Mass. 

Taylor-Campbell  Electric  Co.,  237  Dun- 
das  St.,  London,  Ont.,  Can. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

Trenton  Electric  & Conduit  Co.,  Tyler  A 
Canal  Sts.,  Trenton,  N.  J.  "Tecco." 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville.  Conn.  "Circle  T." 
(See  display  advertisement  on  pages 
1282-1283.) 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


BASES,  INCANDESCENT  LAMP. — The 
base  is  that  portion  of  the  Incandescent 
lamp  which  fits  into  the  socket  and  to 
which  the  bulb  and  filament  supports  and 
terminals  are  attached. 

The  most  common  standard  base  in  use 
in  the  United  States  for  many  years,  for 
lamps  of  medium  size,  is  that  known  as 
the  medium  Edison  screw  base.  Previously 
several  different  types  of  sockets  and  lamp 
bases  were  used,  but  these  have  largely 
disappeared  and  the  few  old  sockets  of 
other  than  the  Edison  type  remaining  in 
use  have  been  fitted  with  adapters  to  take 
Edison  screw  base  lamps. 

The  lamp  bases  now  regularly  turned  out 
on  lamps  for  the  American  market  are  the 
following:  (1)  Regular  Fklison  medium 
screw  base.  Just  mentioned,  as  used  on  the 
majority  of  lamps  of  from  10  to  200  watts. 
(2)*  Mogul  screw  base,  for  multiple  lamps 
of  300  to  1,000  watts,  and  series  street 
lighting  lamps  of  all  sizes.  (3)  Candelabra 
screw  base,  for  small  lamps  for  candelabra 
or  imitation  candle  type  fixtures.  (4) 
Miniature  screw  base,  for  the  still  smaller 
lamps  used  in  flashlights.  (5)  Bayonet 
candelabra  base,  employing  the  bayonet 
catch  principle,  used  for  automobile  lamps 
where  the  Jar  tends  to  loosen  screw  base 
lamps;  bayonet  candelabra  bases  are  again 
divided  into  two  classes,  as  follows:  (a) 
bayonet  catch  with  double  oontacts,  one 
contact  on  the  tip  of  the  base  for  each 
lamp  terminal;  (b)  bayonet  catch  with 
single  contact,  in  which  one  lamp  terminal 
is  brought  to  a single  center  contact  on 
the  tip  of  the  base  and  the  other  is  brought 
to  the  metal  shell  of  the  base,  and  the  cir- 
cuit is  completed  through  the  metal  shell 
of  the  socket  and  through  the  metal  frame 
of  the  automobile. 


Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  1278.) 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

Providence  Base  Works  of  General  Elec- 
tric Co.,  586  Atwells  St.,  Providence, 
R.  I. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

BASES,  SNAP  SWITCH.— Circular  bases 
of  porcelain  at  least  Vi  inch  thick,  upon 
which  snap  switches  are  mounted.  These 
"sub-bases,"  as  they  are  also  called,  are 


made  in  types  for  knob  and  tube  work  and 
for  end  runs,  through  runs  and  angle  runs 
of  moldings  or  raceway. 

Manufacturers: 

AMERICAN  INSULATOR  CORP.,  New 
FYeedom,  Pa.  (Molded). 

American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Federal  Porcelajn  Co.,  The,  Carey,  Ohio. 
"Fedco." 

FYeeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GARFIELD  MFG.  CO.,  Garfield.  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N/  Y.  (See  adv.  pages  1203-1223.) 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.  Til.  (See  display  advertise- 

'ment  on  page  1301.) 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See 
display  advertisement  on  pages  1302- 
1304.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

PARKER  & SON,  INC.,  J.  H..  Parkers- 
burg, W.  Va.  Sub  switch  bases  of 
moulding,  concealed,  and  cleat  and 
concealed  types. — Adv. 

Pass  A Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  A S." 

Scranton  Button  Co.,  The,  409  Cherry 
St.,  Scranton,  Pa.  "Lacanite." 

Thomas  & Sons  Co.,  The  R.,  Blast  Liver- 
pool, Ohio.  "Thomas." 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J. 

Woodley  Slate  "Co.,  Bangor,  Pa.  (Ex- 
clusive distributor.  The  Structural  Slate 
Co.,  Pen  Argyl,  Pa.) 


BASES,  TROLLEY  (CAR  ROOF),— A 
pivoting  device  placed  on  the  roof  of  an 
electric  railway  car  to  which  is  attached 
the  trolley  pole  carrying  the  harp  and 
wheel  which  is  arranged  to  turn  in  a hori- 
zontal plane,  so  that  the  trolley  wheel  will 
follow  the  trolley  wire  over  curved  track 
and  so  the  pole  may  be  swung  around  for 
reverse  running.  It  is  provided  with 
springs  so  attached  as  to  maintain  practi- 
cally a uniform  upward  pressure  of  the 
trolley  wheel  against  the  trolley  wire  at  all 
operating  heights  of  the  latter. 


Manufacturers: 


Anderson  Mfg.  Co.,  Albert  A J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Bayonet  Trolley  Harp  Co.,  404  Mitchell 
Bldg.,  Springfield,  Ohio.  "Bayonet." 
Holland  Trolley  Supply  Co.,  The,  1623  E. 

43rd  St.,  Cleveland.  Ohio.  "Holland." 
Nuttail  Co.,  R.  D.,  Pittsburgh,  Pa. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
O-B  trolley  base,  roller  bearing,  with 
renewable  bushings  for  all  wearing 
parts. — Adv. 

Trolley  Supply  Co.,  The,  Massillon,  Ohio. 
"Simplex." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BASH  LIN  CO.,  THE.— Warren,  Pa. 
Manufacturer  of  pipe  fittings,  valves,  etc. 
Business  established  1901.  President,  E.  H. 
Bashlin;  vice-president,  F.  C.  Tochterman; 
secretary,  T.  E.  Cook;  treasurer  and  gen- 
eral manager,  J.  E.  Hazeltine.  Factory* 
North  Warren,  Pa.  Sales  representatives, 
W.  J.  Hyland  Mfg.  Co.,  Springfield,  Mass.; 
Tomlinson  Steam  Specialty  Co.,  Cleveland, 
Ohio;  Bell  A Gossett  Co.,  609  W.  30th  St., 
Chicago,  111.;  Manuel  Specialties  Co.,  Em- 
pire Hotel,  Syracuse,  N.  Y.;  John  A.  Mc- 
Dowell, 2010  Railway  Exchange  Bldg.,  St. 
Louis,  Mo.;  W.  R.  Lonsdale,  2275  Elm  St., 
Denver,  Colo,;  George  H.  Trask,  76  Sacra- 
mento St.,  San  FYancisco,  Cal. 

BASTIAN  AUTO  ENGINEERING 
WORKS.— 134  W.  Tabor  Rd.,  Olney,  Phila- 
delphia, Pa.  Manufacturers  of  motor- 
driven  air  compressors  for  garages.  M.  L. 
Bastian,  proprietor. 

BATES.— Trade  name  for  automobile 
signals  made  by  the  Ryan  Corp-.  Phoenix, 
N.  Y. 

BATES  EXPANDED  STEEL  TRUS8 

CO. — 208  S.  LaSalle  St.,  Chicago,  111.  Man- 
ufacturer of  steel  transmission  towers, 
poles,  pole-line  hardware,  etc.  Business 
established  1914.  President.  W.  J. 
Chalmers;  vice-president,  Charles  A. 
Brewer;  secretary  and  general  manager, 
A.  J.  Bates;  treasurer,  Walter  A.  Bates; 
sales  manager,  E.  F.  Holt.  Factory,  East 
Chicago,  Ind. 
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Burdick  Electric 
Bath  Cabinet 


BATHS,  ELECTRIC  LIGHT.— Electric 
light  baths  are  cabinets,  usually  metallic, 
in  which  a number  of  incandescent  lamps 
are  properly  located  so  that  a patient  may 
sit  on  a chair  or  stool  in  the  cabinet  and 
have  the  light  rays  penetrate  all  the  tissues 
of  the  body  except  the  head.  The  rays  of 
light  and  radiant  heat  penetrate  the  sur- 
face of  the  skin  until  all  the  radiant 
energy  absorbed  is  transformed  into  heat 
energy  and  produces  copious  perspiration. 
The  metal  cabinets  are  lined  with  nonab- 
sorbing or  reflecting  material,  such  as 
glass,  with  the  lamps  placed  on  the  walls 
and  in  the  floor  and  far  enough  from  the 
patient  to  prevent  Irritation.  The  top  of 
the  cabinet  or  bath  contains  a flexible  col- 
lar which  fits  closely  around  the  neck  of 
the  patient  and  prevents  the  escape  of 
heat  and  light. 

Various  kinds  of  lamps  may  be  used  to 
give  different  results,  as  the  radiant  effects 
depend  upon  the  spectrum  of  the  light 
source.  Tungsten  gas- filled  lamps  giving 
a nearly  white  light  are  generally  used,  as 
the  effect  of  this  light  is  similar  to  that 
of  daylight.  A still  closer  approach  to  day- 
light or  sunlight  effect  is  obtained  by  using 
special  blue-bulb  gas-fllled  tungsten  lamps. 

Manufacturers: 

Betz  Co..  Frank  S.,  Hoffman  St..  Ham- 
mond, Ind.  “Carlsbad.” 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
St..  Buffalo,  N.  Y. 

BURDICK  CABINET  CO.,  Milton,  Wis. 
Burdick  ventilated  light  baths  are  of 
all-steel  construc- 
tion and  equipped 
with  ventilating 
system,  ruby- 
glow  foot  warm- 
ers, sanitary  ad- 
justable collar- 
ette,  and  obser- 
vation window. 
Arrangement  of 
lamps  obtains  a 
central  point  of 
radiation,  insur- 
ing absolute  com- 
fort and  produc- 
ing an  active, 
eliminative  sweat 
in  the  shortest 
possible  time. 
Finished  In  super- baked,  hand-rubbed 
white  enamels,  with  nickel  trimmings. 
— Adv. 

Edmands,  Walter  S.,  21-27  Pearl  St., 
Boston,  Mass. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  "HB.M 

Hospital  Supply  Co.,  The,  157  E.  23rd  St., 

New  York.  N.  Y.  “Manhattan," 

“Queens,"  “Richmond." 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St..  New  York.  N.  Y.  “Kayess." 

McINTOSH  BATTERY  & OPTICAL  CO.. 
223-233  N.  California  Ave.,  Chicago,  111. 
“Hydrosine." 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Sanitarium  Equipment  Co.,  Battle  Creek, 
Mich.  “Battle  Creek." 

Scientific  Utilities  Co.,  Inc..  18  E.  16th 
St.,  New  York,  N.  Y. 

SoHdsrch  Flectrlc  Hotpack  Co..  1225 
Cottman  St..  Fox  Chase,  Philadelphia, 
Pa. 

BATH8,  ELECTRICALLY  HEATED 
WATER,  FOR  LABORATORI ES.— Water 
baths  are  used  In  laboratories  for  evapo- 
rating liquids  at  a uniform  rate  or  for 
maintaining  solutions,  cultures  or  products 
at  a constant  temperature  not  exceeding 
212*F.  The  electrically  heated  baths  have 
a heating  unit  Immersed  in  the  bottom  of 
a tank,  generally  of  tinned  copper,  and 
connected  to  a heater  switch  and  control 
thermostat.  A quantity  of  water  is  kept 
in  the  tank  and  heated  to  the  desired  tem- 
perature. The  solution  or  material  to  be 
heated  Is  placed  in  a test  tube  or  other 
vessel  and  suspended  in  the  water  or 
mounted  on  a supporting  rack.  The  ther- 
mostat makes  It  possible  to  maintain  a 
very  constant  temperature. 

Manufacturers: 

Boekel  & Co.,  William,  516-518  Vine  St.. 
Philadelphia,  Pa. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St..  Chicago.  111. 

Thermo  Electric  Instrument  Co.,  The.  8 
Johnson  St.,  Newark,  N.  J.  "Freas ," 
"Thelco." 

Wahmann  Mfg.  Co.,  George  H..  520  W. 
Baltimore  St.,  Baltimore,  Md.  "Al- 
sops." 


BATOCO. — Trade  name  for  battery  tools 
manufactured  b£  the  Battery  Tools  Co., 
29-A  N.  Willow  St.,  Montclair.  N.  J. 

BATTERIES. — Electric  batteries  are 
electrochemical  cells  used  as  sources  of 
electrical  energy;  they  are  generally  con- 
nected in  groups  and  used  collectively.  Al- 
though the  word  battery  should  properly 
be  restricted  to  a group  of  such  cells,  it 
is  quite  commonly  applied  even  when  the 
battery  consists  of  a single  cell. 

The  distinctive  feature  of  a battery  is 
that  it  develops  electrical  energy  as  the 
result  of  a chemical  reaction  between  its 
essential  elements,  which  consist  of  a posi- 
tive and  a negative  electrode  and  an  elec- 
trolyte. If  this  reaction  so  changes  these 
elements,  or  a part  of  them,  as  to  make  it 
virtually  impossible  to  restore  them  to 
original  condition,  then  the  battery  is 
called  a nonreversible  or  primary  battery, 
since  it  serves  as  a primary  source  of  elec- 
trical energy.  If  the  chemical  reaction 
may  be  reversed  by  sending  an  electric 
current  through  the  cell  in  the  opposite 
direction,  thus  restoring  the  elements  to 
their  original  condition,  then  the  battery 
is  called  a reversible,  secondary,  or  stor- 
age battery.  It  is  called  a secondary  bat- 
tery because  some  primary  source  of 
electrical  energy,  such  as  a generator, 
must  be  used  first  to  “charge”  the  cell  or 
put  It  into  condition  to  act  as  a battery 
and  when  it  so  acts  it  serves  as  a secon- 
dary source.  It  is  most  commonly  called  a 
storage  battery  because  it  stores  energy, 
first  concerting  it  from  electrical  to  chemi- 
cal and,  on  discharge,  reconverting  It  back 
to  electrical  energy.  A simple  distinction 
between  primary  and  secondary,  or  stor- 
age, batteries  1b  that  primary  batteries 
may  in  many  cases  be  recharged  by  adding 
Tresh  chemicals  to  replace  those  used  up  in 
service,  while  storage  batteries  are  re- 
charged by  means  of  an  electric  current. 

Development.  The  first  electric  battery 
was- invented  by  Volta  in  1800.  Ever  since 
then  invention  of  new  or  improved  bat- 
teries has  been  a fascinating  field  for  In- 
ventors. Until  the  perfection  of  the  gen- 
erator (about  1870  to  1880)  Into  a com- 
mencial  machine,  primary  batteries  were 
the  only  practical  sources  of  electric  cur- 
rent available.  A large  number  of  metals 
have  been  used  in  primary  cpIIs,  also  non- 
metals  and  even  gases  being  tried  with 
various  electrolytes  and  depolarizers. 
Among  the  almost  countless  primary  cells 
that  have  been  developed  the  following 
types  were  probably  the  best  known:  Bun- 
®fn’  gravity,  Grove.  Lalande.  Le- 

clanche,  Poggendorff  and  dry  cells,  all  but 
the  last  being  wet  cells  with  plentiful 
liquid  electrolyte.  Of  these  the  gravity, 
Lalande.  Leclanch6  and  dry  cells  are  al- 
™>8t  tj1®  only  ones  that  have  survived. 
The  chief  reason  for  this  is  that  the  intro- 
duction of  electric  generators  and  central- 
51  ,V°P  electric  service  has  restricted  the 
field  for  batteries  to  those  uses  discussed 
heiow  under  applications,  and  for  these 
a ppl  cations  only  those  types  of  batteries 
are  In  -use  as  are  most  free  from  the  lim- 
itations of  and  objections  to  all  batteries, 
nr  the  primary  types  remaining  in  service. 

V.constltut.e  by  far  t"e  neatest 
number  because  of  their  marked  conve- 
nience.  compactness  and  availability  in  va- 

nOUo  8IZ6S. 

The  first  storage  battery  was  developed 
bv  Plants  in  1860.  His  process  was  very 
slow,  expensive  and  produced  cells  of  lim- 
ited capacity.  Tn  1881  Faure  developed  the 
process  of  making  pasted  plates  which  In 
improved  form  is  very  generally  used  for 
practically  all  lead  type  storage  cells.  Th<> 
great  weight  of  the  lead  type  cell  led  many 
other  inventors  to  produce  cells  employing 
other  metals  for  both,  or  at  least  one  of. 
the  electrodes.  The  number  of  electrolytic 
processes  that  are  effectively  reversible  Is 
yory  small,  however,  and  only  one  (aside 
from  the  lead  peroxide-sulphuric  acid-lead 
type,  commonly  known  as  the  lead  storage 
survived  on  a commercial 
SC£t  k VuS  n*ckel-«lkaIi-iron  cell  of 

which  the  Edison  storage  battery  is  the 
best  known  and  most  used  tvpe.  Most 
other  types  that  have  been  trl^d  suffered 
Trom  local  action  on  open  circuit  or  dis- 

?n  tLn/^?frt+ati  fasi  one  ?f  the  electrodes 
in  the  electrolyte  from  which  it  could  not 

current  ^ **  recovered  by  the  rechar&ln* 

Application*.  The  uses  for  batteries, 
both  primary  and  storage,  are  almost 
countless.  They  can,  however,  be  grouped 
Into  three  principal  classes,  each  of  which 
may  be  further  subdivided  Into  numerous 
subclasses.  These  principal  classes  of  serv- 
ice are:  (1)  Service  where  a portable, 
self-contained  and  simple  source  of  energy 
is  desired;  (2)  starting,  peak  load,  night 
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load,  reserve,  standby  or  emergency  serv- 
ice; (3)  service  where  a low- voltage  d-c. 
source  or  a constant-voltage  d-c.  source  is 
needed. 

The  first  class  Includes  any  portable  use 
for  which  a complete  generating  set  would 
be  impracticable  or  undesirable,  such  as 
pocket  or  hand  lamps  (flashlights,  portable 
lanterns,  miners’  safety  lamps,  etc.);  pro- 
pulsion of  electrio  vehicles,  trucks,  trac- 
tors, locomotives,  launches,  submerged 
submarines,  etc.;  ignition  and  lighting  of 
many  gasoline  automobiles;  miscellaneous 
portable  uses. 

The  second  class  Includes  services  for 
which  the  battery  is  only  an  auxiliary,  such 
as  for  starting  gasoline  automobiles  and 
other  internal-combustion  engines:  carry- 
ing part  of  the  peak  load  and  all  the  night 
load  or  other  small  load  of  a generating 
plant  so  as  to  improve  the  load-faqtor  of 
the  generating  set  and  eliminate  attend- 
ance at  night,  usually  of  small  plants  such 
as  farm  lighting  and  other  isolated  plants; 
serving  as  an  emergency  or  reserve  source 
in  d-c.  substations,  for  generator  excita- 
tion. for  emergency  lighting  in  theaters* 
on  ships,  etc.,  for  ship  radio  service,  eta 

The  third  class  includes  much  signaling 
and  other  apparatus  for  which  low-voltage 
direct  currents  are  needed,  such  as  in  tele- 
phony, telegraphy,  radio.  Are  alarms, 
house  bells,  annunciators,  etc.,  these  being 
cases  in  whioh  a 'motor-generator  set 
would  be  Inexpedient;  also  where  & very 
constant  d-c.  source  is  necessary  as  in 
much  laboratory  and  other  testing. 

There  are  many  applications  that,  fall  In 
more  than  one  of  these  main  classes,  and 
a great  many  others  that  cannot  be  suitab- 
ly included  in  any  of  them.  However,  the 
general  field  of  usefulness  of  all  batteries 
is  where  generator  current  is  either  not 
available  or  can  not  be  conveniently 
adapted  to  the  requirements  of  the  clixniit 
in  question.  Where  batteries  are  used, 
they  are  likely  to  be  dry  cells  for  small 
sizes  and  where  eleotrical  recharging  facil- 
ities are  not  at  hand;  where  these  facilities 
exist  and  always  where  the  battery  must 
be  capable  of  furnishing  large  currents, 
storage  batteries  are  employed.  The  field 
of  the  primary  wet  cells  is  gradually  being 
taken  over  by  primary  dry  cells  and  stor- 
age cells. 

Production.  The  production  of  primary 
dry  cells  in  1899  was  reported  as  1.943,688, 
valued  at  $316,013;  in  1914  it  had  risen  to 
71.092,438.  valued  at  $8,719,164;  for  1920  it 
was  estimated  at  about  70,000.000.  Primary 
wet  cells  in  1899  amounted  to  708.077,  valued 
at  $571,370;  in  1914,  306.351,  valued  at  $802,- 
526.  The  output  of  storage  batteries  and 
parts  in  1899  was  valued  at  $2,559,600;  in 
1914  at  $13,080,964;  for  1920  the  output  has 
been  estimated  at  about  $100,000,000,  of 
which  over  one-half  was  in  gasoline  auto- 
mobile ignition,  lighting  and  starting  bat- 
teries. 

BATTERIES,  MEDICAL.— This  is  partly 
a misnomer,  as  some  of  these  outfits  con- 
tain no  batteries  whatever.  See  Medical 
batteries. 

BATTERIES,  PRIMARY,  DRY.— These 
are  very  compact  and  convenient  forms  of 
primary  battery,  generallv  a modification 
or  outgrowth  of  the  Leclaneh£  cell.  Dry 
batteries  first  appeared  ip  this  country 
about  1890,  but  ,t  was  several  years  before 
they  were  actually  placed  on  the  market. 
Thpir  principal  advantages  are  simpllcltv 
and  ease  of  connection,  ability  to  be  placed 
in  any  position  and  handled  without  much 
c«re.  and  the  service  given  for  a consider- 
able period  of  time  without  any  attention 
being  required. 

Dry  cells  are  divided  into  four  general 
classes  according  to  their  construction: 
large  size  cells  of  the  Leclanch£  type  con- 
taining  an  absorbent  paper  lining:  small 
cells  of  IeclanchG  type  with  bag  construc- 
tion used  principally  for  flashlights:  desic- 
cated cells,  to  which  water  must  be  added 
before  using;  silver  chloride  cells  used  in 
m^Lca!  apparatus,  testing  sets,  etc. 

The  Leclanch£  type  of  cells  is  generally 
made  with  a cylindrical  zinc  container  or 
can  which  serves  as  the  negative  electrode. 
The  positive  electrode  Is  a carbon  rod 
which  is  placed  axially  within  the  container 
and  surrounded  with  a depolarizing  agent 
manganese  dioxide,  which  is  mixed  with 
crushed  coke  and  graphite  and  tamped 
about  the  rod.  The  electrolyte  is  am- 
monium chloride  (salammoniac)  with  zinc 
chloride  added  to  reduce  corrosion.  The 
electrolyte  is  held  by  capillary  action  in  a 
porous  medium  whirh  separates  the  sine 
from  the  carbon  and  also  In  the  pores  of 
the  carbon  and  depolarizer.  The  top  of  the 
battery  is  flooded  and  sealed  with  an  aa- 
phaltum  compound. 

A great  many  sizes  of  dry  batteries  have 


Digitized  by 


Google 


BATTERIES 


E M F ELECTRICAL  YEAR  BOOK 


BATTERIES 


been  made,  some  differing  only  minutely 
from  the  slses  of  other  manufacturers. 
Much  work  has  been  done  to  standardise 
sizes  as  much  as  possible  and  reduce  this 
number  so  that  batteries  of  different  manu- 
facturers will  be  Interchangeable  in  flash- 
lights. etc.  In  the  larger  sized  dry  bat- 
teries which  are  characterized  by  the  use 
of  an  absorbent  paper  or  porous  medium 
placed  all  around  the  interior  of  the  zinc 
container,  three  sizes  have  been  called 
standard.  It  is  the  custom  of  many  manu- 
facturers to  number  the  battery  to  express 
the  height  of  the  zinc  can  in  inches.  Thus 
Nos.  4,  6 and  8.  which' are  standard,  are  in 
cans  of  these  heights  and  have  diameters 
of  ltt,  2H  and  8%  ins.,  respectively. 

The  small  or  miniature  cells,  which  are 
used  for  flashlights,  pocket  batteries,  test- 
ing sets,  etc.,  are  not  numbered  in  this 
manner.  They  are  made  in  15  sizes,  of 
which  six  are  standard.  The  standard 
sizes  have  diameters  of  %,  %,  II,  1,  1M 
and  ltt  ins.  with  heights  of  1 %,  2 M,  111. 
2%,  2%  and  2%  ins.,  respectively.  These 
batteries  are  generally  made  of  the  bag 
construction,  having  a small  muslin  or 
fabric  sack  enclosing  the  carbon  electrode 
and  containing  the  carbon  and  depolarizer. 

Desiccated  cells  are  generally  of  the 
large  size.  They  are  made  with  the  elec- 
trolyte in  dry  form  and  water  must  be 
added  several  hours  before  using.  Their 
advantage  is  that  they  do  not  deteriorate 
when  not  Jn  use,  as  the  other  types  do  to  a 
marked  degree  while  carried  in  stock  be- 
fore being  sold. 

Silver  chloride  cells  are  small  cells  hav- 
ing zinc  and  silver  as  electrodes,  depolar- 
ized by  a mass  of  silver  oh  1,0 ride  around 
the  silver  electrode.  They  are  made  in 
sizes  of  2%  by  % in.  or  smaller.  When 
used  for  feeble  currents  they  give  quite 
constant  e.m.f. 

Dry  batteries  depreciate  with  age  when 
not  in  use.  and  should  not  be  purchased 
unless  recently  made.  Even  the  better 
grade  batteries  are  almost  worthless  after 
12  or  14  months  on  open  circuit.  This  is 
due  principally  to  local  action  within  the 
cell,  which  is  affected  considerably  by  the 
temperature.  Temperatures  above  77°F 
(25*C)  tend  to  increase  the  local  chemical 
action  and  thus  shorten  the  life  of  the  bat- 
teries. They  should  always  be  stored  in  a 
cool  place. 

The  open-circuit  voltage  of  a new  bat- 
tery is  about  1.5  volts.  With  age  this  con- 
tinues to  drop,  whether  the  battery  is  used 
or  not.  On  closed  circuit  the  voltage  drops 
to  about  1 volt,  the  greater  part  of  the 
drop  being  due  to  polarization.  About  70,- 
000,000  dry  cells  are  produced  annually  in 
the  United  States. 

BATTERIES,  PRIMARY,  DRY,  FLASH- 
LIGHT.— These  are  the  smaller  size  dry 
cells  which  are  commonly  of  the  bag  type 
of  construction.  (See  Batteries,  primary, 
dry.)  Batteries  for  flashlights  and  other 
small  apparatus,  such  as  some*  medical 
batteries,  portable  testing  sets,  radio  ap- 
paratus, etc.,  generally  consist  of  several 
individual  cells  combined  into  one  battery. 
Various  forms  and  sizes  are  thus  obtained, 
depending  on  the  voltage  or  capacity  de- 
sired, but  all  are  very  compact. 

These  batteries  are  very  seldom  made 
with  binding  posts.  For  flashlight  use  they 
are  often  piled  two  or  three  on  top  of  each 
other,  the  terminal  of  the  carbon  coming 
into  contact  with  a polished  central  spot 
on  the  bottom  of  the  zinc  container  of  the 
next  cell,  etc.  This  gives  a series  con- 
nection, which  is  the  most  used.  Parallel 
connections  are  obtained  by  soldered  con- 
nectors usually.  Small  size  batteries  are 
subject  to  more  rapid  deterioration  than 
larger  batteries  when  on  open  circuit  even 
before  they  are  used.  Preference  should 
be  given,  in  buying,  to  stock  that  is  fresh 
and  has  not  reposed  on  the  dealer's  shelves 
many  months.  A tremendous  increase  in 
the  number  of  batteries  made  of  this  size 
occurred  during  the  recent  war,  as  very 
large  numbers  of  flashlights  were  used  by 
both  the  army  and  navy,  especially  by 
soldiers  in  the  trenches. 

Manufacturers: 


American  Ever  Ready  Works  of  National 
Carbon  Co..  Inc.,  Thompson  Ave.  & 
Orton  St.,  Long  Island  City,  N.  Y. 
"Eveready." 

Bright  Star  Battery  Co.,  310  Hudson  St., 
New  York.  N.  Y.  “Mars- Bright." 
Burgess  Battery  Co.,  Madison,  Wis. 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston,  Mass.  "Add 
Water." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  Str,  W.,  Toronto,  Ont.,  Can. 
Canadian  National  Carbon  Co.,  Ltd., 
Hlilcrest  Park,  Toronto,  Ont.,  Can. 
"Columbia." 


Carbon  Products  Co.,  The,  Lancaster, 
Ohio.  "C.P.C." 

Comet  Battery  Co.,  The,  1362  E.  3rd  St.. 
Cleveland,  Ohio. 

Delta  Electric  Co.,  Marion,  Ind.  "Giant." 

Diamond  Electric  Specialties  Corp.,  101- 
103  S.  Orange  Ave.,  Newark,  N.  J. 
"Diamond." 

Doe  Electrical  Device  Co.,  Kent,  Ohio  (In 
preparation). 

Enterprise  Electric  Novelty  Co.,  Inc.,  603 
W.  130th  St.,  New  York,  N.  Y.  "Super- 
Enco." 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y.  "Mono-cell." 

French  Battery  A Carbon  Co.,  Madison. 
Wis.  "Ray-O-Lite." 

Hipwell  Mfg.  Co.,  Pittsburgh,  Pa  "Hip- 
co." 

International  Battery  Co.,  Inc.,  453-455 
Broome  St.,  New  York,  N.  Y.  "Three 
Star." 

Lancaster  Lens  Co.,  The,  220  W.  Main 
St.,  Lancaster,  Ohio. 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio. 
"American,"  "Columbia." 

Niagara  Searchlight  Co.,  Inc.,  Ferry  A 
8 th  Sts.,  Niagara  Falls,  N.  Y. 
"Niagara." 

Novo  Mfg.  Co.,  Inc.,  424  W.  33rd  St..  New 
York,  N.  Y.  "Novo." 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

. Stackpole  Carbon  Co.,  St.  Marys,  Pa. 

Stuart  Products  Corp.,  665  Washington 
Blvd.,  Chicago,  HI.  "Make-Ur-Own." 

TRIANGLE  ELECTRO  TRADING  CO.. 
79  Chambers  St.,  New  York,  N.  Y. 
"Triangle"  batteries  constitute  a high 
quality  product  made  under  a guaran- 
tee protecting  both  dealer  and  con- 
sumer. They  are  furnished  for  all 
standard  types  of  cases.  Purest  chem- 
ical materials  scientifically  combined  to 
give  greatest  possible  endurance.  See 
also  page  1298,  display  section. — Adv. 

Universal  Carbon  Co.,  1st  St.  & River- 
side Ave.,  Dundee,  111.  "Universal." 

Usona  Mfg.  Co.,  Ino.,  The,  1 Hudson  St.. 
New  York,  N.  Y.  "Kwik-Lite." 

Winchester  Repeating  Arms  Co.,  New 
Haven,  Conn.  "Winchester." 

Wood  Electric  Co.,  C.  D..  441  Broadway, 
New  York,  N.  Y.  "Woodwin." 

BATTERIE8,  PRIMARY,  DRY,  IGNI- 
TION, TELEPHONE,  ETC.— These  are  the 
larger  size  dry  cells  made  with  the  ab- 
sorbent paper  lining.  (See  Batteries,  dry.) 
While  there  are  three  standard  sizes,  the 
No.  6 battery  is  by  far  the  most  widely 
used.  The  batteries  are  classified  accord- 
ing to  the  service  they  are  designed  for. 
as  follows:  Gas-engine  and  automotive 
ignition  or  heavy  service,  intermediate 
cells  for  general  service,  and  telephone 
or  light  service.  While  any  of  these 
cells  may  be  used  for  the  other  services 
with  quite  good  results,  those  cells 
which  are  destined  for  a particular 
service  will  give  longer  life  on  that  serv- 
ice than  any  of  the  other  types.  It  is  a 
genera]  custom  in  the  United  States  to 
judge  a battery  by  the  short-circuit  cur- 
rent. A No.  6 cell  made  of  good  material 
and  In  good  condition  should  give  from  18 
to  25  amperes  on  short-circuit.  The  aver- 
age capacity  of  a battery  of  this  tvpe  when 
connected  in  a circuit  of  16  ohms  resistance 
Is  25  ampere-hours  before  the  terminal 
voltage  falls  to  0.5  volt.  The  terminal  re- 
sistance which  is  sometimes  used  to  indi- 
cate the  condition  of  the  battery,  depends 
somewhat  upon  the  absorbent  medium  and 
principally  upon  the  fineness  of  the  de- 
polarizer and  the  degree  of  tamping:  it  is 
about  0.1  ohm  when  new  and  increases  to 
several  times  that  value  when  old. 

Instead  of  binding-post  terminals  some 
types  of  dry  cells  have  screw- type  ter- 
minals like  an  Edison  incandescent  lamp 
base.  The  upper  half-inch  or  so  of  the 
zinc  esse  is  threaded  to  fit  into  a cor- 
respondingly threaded  screw  shell  batterv 
receptacle  or  holder;  the  carbon  terminal 
is  nolishecL  and  fits  against  a central  con- 
tact In  the  receptacle.  This  tvpe  of  ter- 
minal connections  facilitates  replacing  and 
eonnecting  of  the  cells,  especiallv  by  an 
inexperienced  person.  Also  see  Holders, 
battery. 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & 
OKon  St.,  Long  Island  City,  N.  Y. 
"Eveready." 

Brach  Mfg.  Co..  L.  S..  127-129  Sussex 
Ave..  Newark.  N.  J.  "Four  B." 

Bunnell  A Co.,  J.  H..  32  Park  Place,  New 
York.  N.  Y.  "Bunnell,"  "Jove." 

Burgess  Battery  Co..  Madison,  Wis. 


Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston,  Mass.  "Add  Wa- 
ter." 

Canada  Dry  Cells,  Ltd.,  Winnipeg,  Man., 
Can.  "North  Star." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hlilcrest  Park,  Toronto,  Ont.,  Can. 
"Columbia." 

Carbon  Products  Co.,  The,  Lancaster, 
Ohio.  "C.  P.  C." 

Champion  Carbon  Mfg.  Co.,  The.  305  1st 
National  Bank  Bldg.,  Cincinnati,  Ohio. 
"Champion." 

Delta  Electric  Co.,  Marlon,  Ind.  "Giant." 

Dictograph  Products  Corp.,  220  W.  42nd 
St.,  New  York.  N.  Y.  (For  Audiphone). 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y.  . 

French  Battery  & Carbon  Co.,  Madison. 
Wis.  "Fleur-De-Lis,"  "Ray- O- Spark." 

Globe  Phone  Mfg.  Co..  Reading,  Mass. 
(For  portable  microphones.) 

Hi-Po  Waterproof  Battery  Corp.,  South 
Norwalk,  Conn.  "Hi-Po"  for  automo- 
bile ignition,  lighting  and  starting. 

Hipwell  Mfg.  Co.,  Pittsburgh,  Pa.  "Hip- 
co." 

Lancaster  Lens  Co.,  The,  220  W.  Main 
St.,  Lancaster,  Ohio. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York,  N.  Y.  "Red 
Seal."  "Hi-Up,"  "Blue  Seal,"  "Mesco." 
"Red  Seal  Sparker." 

National  Carbon  Co.,  Inc..  Highland  A 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia Hot  Shot,"  "Columbia,"  "Ig- 
nitor." 

Niagara  Searchlight  Co.,  Inc.,  Ferry  A 
8th  Sts.,  Niagara  Falls,  N.  Y.  "Niag- 
ara." 

Novo*  Mfg.  Co..  Inc.,  424  W.  33rd  St.,  New 
York,  N.  Y.  "Novo." 

Stackpole  Carbon  Co.,  St.  Marys,  Pa. 

Stuart  Products  Corp.,  665  Washington 
Blvd.,  Chicago,  111. 

Twin  Dry  Cell  Battery  Co.,  The.  2108 
Superior  Ave.,  W.  Cleveland,  Ohio. 
"Twin." 

Universal  Carbon  Co.,  1st  St.  A River- 
side Ave.,  Dundee,  111.  "Universal." 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

BATTERIES,  PRIMARY.  DRY,  MISCEL- 
LANEOUS.— These  are  silver  chloride  bat- 
teries and  desiccated  batteries  (described 
under  Batteries,  primary,  dry)  and  any 
other  special  type  of  dry  battery  that  may 
be  made.  The  silver  chloride  batteries  have 
the  advantages  of  negligible  temperature 
coefficient  and  are  practically  nonpolar- 
izable  and  free  from  local  action.  For 
these  reasons  they  are  used  in  some  high- 
grade  testing  sets.  Desiccated  cells  have 
the  advantage  of  a long  shelf  life  before 
use.  Thev  were  used  considerably  during 
the  recent  war.  They  cannot  be  handled 
as  freely  as  ordinary  dry  cells  after  they 
have  been  filled  with  water  but  they  give 
good  results.  Some  of  the  better  batteries 
of  this  type  give  about  20  amperes  on 
ehort-circuit  test  and  have  an  open-cir- 
cuit voltage  of  about  1.5  volts. 

Manufacturers: 

Chloride  of  Silver  Dry  Cell  Battery  Co., 
407-409  N.  Paca  St..  Baltimore,  Md. 

BATTERIES,  PRIMARY,  WET.— A type 
of  primary  batteries  In  which  the  elec- 
trolyte is  a liquid.  There  are  numerous 
forms  of  wet  batteries  that  have  been  used 
for  various  purposes,  as  they  are  the  old- 
est type  of  battery  and  were  the  main 
source  of  electrical  energy  used  for  ex- 
perimental purposes  and  early  develop- 
ment in  the  electrical  field  until  the  intro- 
duction . of  dynamoelectric  machines.  The 
increased  use  of  storage  batteries  and  dry. 
batteries  and  of  low- voltage  transformers 
has  greatly  reduced  their  field  of  applica- 
tion so  that  today  there  are  only  two  or 
three  types  used  commercially. 

Wet  batteries  are  divided  primarily  into 
two  classes,  depending  upon  the  circuits 
they  are  to  be  used  for.  either  open  circuit 
or  closed  circuit.  Their  use  now  is  con- 
fined chiefly  to  laboratory  work,  some 
forms  of  track  signaling,  for  operating  door 
bells,  etc.,  and  certain  forms  of  fire  and 
burglar-alarm  systems.  All  types  of  wet 
batteries  should  be  installed  in  places 
where  the  electrolyte  will  not  freeze,  nor 
evaporate  rapidly,  nor  be  exposed  to  de- 
leterious gases  or  other  Injurious  agencies. 
Pure  water  must  occasionally  be  added  to 
replace  evaporation.  As  the  zinc  electrode 
is  used  up  and  the  electrolyte  weakened 
they  must  be  renewed.  Wet  cells  require 
more  care  than  dry  cells,  which  is  one  of 
the  chief  reasons  why  the  latter  have  re- 
placed them  in  many  cases. 
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BATTERIES,  PRIMARY,  WET, 
CLOSED-CIRCUIT.  - Closed-circuit  pri- 
mary batteries  are  those  designed  to  be 
used  in  a circuit  that  is  normally  closed 
and  in  which  the  battery  furnishes  a small 
current  continuously.  The  types  now  most 
used  are  the  gravity  battery  and  the  Edi- 
son- Lalande  battery.  The  gravity  battery 
or  Daniell  cell,  of  which  it  is  a mod  idea- 
tion, makes  use  of  gravity  to  separate  the 
electrolyte  and  maintain  the  heavier  cop- 
per sulphate  on  the  bottom  and  the  7.1  nc 
sulphate  solution  on  the  top.  In  the  « om- 
mon  form,  the  zino  or  negative  electrode 
is  cast  in  the  form  of  a “crowfoot”  and 
is  hung  over  the  edge  of  a glass  jar.  The 
positive  electrode  is  made  of  three  or  four 
pieces  of  sheet  copper  riveted  together, 
spread  out  and  placed  edgewise  on  the 
bottom  of  the  Jar..  To  set  up  the  battery 
copper  sulphate  crystals,  also  called  blue 
vitriol  or  bluestone,  are  placed  in  the  bot- 
tom together  with  the  copper  electrode 
and  covered  with  water  or  a weak  solution 
of  copper  sulphate.  If  zinc  sulphate  is  then 
poured  in  carefully  to  cover  the  zinc  elec- 
trode the  battery  Is  ready  for  use.  When 
zinc  sulphate  is  not  added,  sufficient  wa- 
ter is  added  to  cover  the  zinc  and  the 
cell  short-circuited  for  several  hours  while 
the  zinc  sulphate  solution  forms.  These 
batteries  must  be  kept  on  closed  circuit. 
The  Edison -Lalande  battery  may  be  used 
on  either  open  or  closed -circuit  and  is 
described  under  the  open-circuit  wet  bat- 
teries. 

There  are  several  other  forms  of  wet 
batteries  used  on  closed  circuits.  The 
principal  forms  are  modifications  of  the 
copper  oxide-sodium  hydroxide- zinc  com- 
bination of  which  the  Edison-Lalande  is 
the  best  known  form. 

Manufacturers: 

Beattie  Zinc  Works,  Reading,  Mass. 

Bunnell  & Co.,  J.  H.,  32  Park  Place. 
New  York,  N.  Y.  “Bunnell.” 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston.  Mass. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont..  Can. 

Eastern  Signal  & Supply  Co.,  50  Church 
St.,  New  York,  N.  Y.  “Atlas.” 

Edison,  Inc.,  Thomas  A.,  Belmont  Ave., 
Bloomfield,  N.  J.  “Edison,”  “BSCO.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

« National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland.  Ohio.  “Du- 
plex.” “Trojan,”  “Klondike,”  “Colum- 
bia,” “National.” 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

Ray  Battery  Co.,  Huron  St.,  North, 
Ypsilanti,  Mich. 

Waterbury  Battery  Co.,  The,  30  Church 
St.,  New  York,  N.  Y.  “Waterbury,” 
“Gordon.” 

BATTERIES,  PRIMARY,  WET?  OPEN- 
CIRCUIT. — The  open-circuit  wet  batteries 
are  represented  by  two  principal  types,  the 
Leclanchg  and  the  Ed  Ison -Lalande  bat- 
teries. The  LeclanchO  cell  was  widely 
used  for  intermittent  service,  but  has  been 
largely  replaced  by  its  dry  form  or  dry 
battery.  In  the  forms  now  most  used, 
manganese  dioxide  and  .carbon  are  molded 
with  a~  binder  into  a cylindrical  form 
which  is  suspended  in  a glass  jar;  this  is 
the  positive  electrode.  The  negative  elec- 
trode is  -a  rod  of  zinc  which  is  placed  at 
one  side  of  or  suspended  within  the  carbon 
cylinder.  A solution  of  ammonium  chlo- 
ride (salammoniac)  is  used  as  the  elec- 
trolyte. These  batteries  have  an  e.m.f. 
of  about  1.5  volts,  but  this  drops  rapidly 
if  heavy  currents  are  drawn.  They  are 
used  for  open-circuit  work  only.  Modified 
forms  of  the  LeclanchS  cell  are  available 
under  various  trade  names. 

The  Edison-Lalande  cell  is  usually  made 
of  two  ribbed  zinc  plates  with  a plate  of 
compressed  copper  oxide  between  them. 
The  ribs  serve  to  hold  the  plate  together 
until  it  is  worn  out.  A very  thin  layer 
of  metallic  copper  is  placed  on  the  copper 
oxide  electrode  to  improve  its  conductiv- 
ity. Sodium  hydroxide  (caustic  soda)  solu- 
tion is  used  for  the  electrolyte  and  a layer 
of  mineral  oil  is  usually  added  on  top  to 
prevent  evaporation,  also  the  formation  of 
sodium  carbonate  by  absorption  of  and 
combination  with  carbon  dioxide  in  the 
air.  These  cells  have  an  e.m.f.  of  about 
0.95  volt  and  are  adapted  for  both  open 
or  closed-circuit  work.  Other  tvpes  of  cell 
using  caustic  soda,  copper  oxide  and  zinc 
in  other  forms  are  obtainable  under  differ- 
ent trade  names. 

Manufacturers: 

Blau  Service,  Inc.,  682  Montgomery  St., 
Jersey  City,  N.  J. 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston,  Mass. 


Canadian  General  Electric  Co.,  Ltd.,  £12 
King  St.,  W„  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 
“Klondike,”  “LeClanche,”  “Fhiller.” 

Manhattan  Electrical  Supply  Co.,'  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio.  “Co- 
lumbia.” 

Ray  Battery  Co.,  Huron  St.,  North, 
Ypsilanti,  Mich. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Waterbury  Battery  Co..  The,  30  Church 
St.,  New  York,  N.  Y.  “Waterbury,” 
“Gordon.” 

BATTERIES,  STORAGE.— Of  all  the 
electrode  combinations  that  have  been  tried 
out  for  storage  batteries,  the  one  first  used 
by  Plants  in  1860  remains  today  the  most 
widely  used,  although  now  quite  different- 
ly applied.  Plante  placed  lead  plates  in 
dilute  sulphuric  acid  and  slowly  but  re- 
peatedly charged  and  discharged  them  in 
opposite  directions.  The  capacity  gradu- 
ally increased  as  the  process  was  contin- 
ued and  after  about  a year  a considerable 
thickness  of  lead  peroxide  (PbOa)  was 
formed  on  and  from  the  surface  of  the 
positive  plates,  while  the  negative  plate 
surface  was  converted  into  spongy  or  por- 
ous lead  (Pb).  Many  years  later  this  pro- 
cess of  electrochemical  formation  was  ac- 
celerated by  adding  dilute  nitric  acid  or 
some  other  agent  to  the  electrolyte  during 
the  forming  to  attack  the  lead  plates  quite 
rapidly,  these  having  been  first  prepared 
by  rawing,  scoring  or  other  means  to  in- 
crease their  superficial  surface;  thus  the 
formation  could  be  completed  in  a few 
days. 

Before  this  accelerated  process  came 
into  vogue,  Faure  had  in<  1881  developed  a 
process  of  using  skeleton  lead  plates  or 
grids  on  which  a paste  of  lead  oxides 
(prepared  from  litharge  or  red  lead  and 
dilute  sulphuric  acid)  was  applied.  After 
a few*  charges  and  discharges  these  oxides 
were  converted  into  lead  peroxide  and 
spongy  lead,  thus  quickly  giving  a large 
mass  of  “active  material.”  This  process 
was  applied  first  in  batteries  for  portable 
service,  where  large  capacity  and  light 
weight  were  desirable.  The  pasted  plates 
made  in  this  way  were  cheaper  and  light- 
er than  plates  made  by  the  Plants  process 
of  modifications  thereof.  In  recent  years 
the  process  of  making  pasted  plates  has 
been  so  improved  that  they  are  practically 
as  durable  as  Plants  plates;  therefore  they 
have  almost  entirely  replaced  the  latter. 

During  the  discharge  of  a lead  battery 
the  lead  peroxide  and  also  the  spongy  lead 
combine  with  part  of  the  sulphuric  acid 
to  form  lead  sulphate;  on  charge  the  lead 
sulphate  is  reconverted  into  the  peroxide 
and  spongy  lead  and  the  sulphuric  * acid 
returned  to  the  electrolyte.  The  chemical 
reaction  Is  represented  by  the  following 
equation : / 

Pb02+2H,  S04+Pb=2PbS04-f  2HsO 
read  from  left  to  right  it  represents  dis- 
charge; from  right  to  left  it  represents 
charge.  During  charge  the  counter  e.m.f 
of  the  cell  rises  to  2.5  to  2.6  volts,  depend- 
ing on  the  charging  rate,  electrolyte  dens- 
ity and  temperature;  the  specific  gravity 
also  rises.  On  open  circuit  the  e.m.f  Is 
about  2.0  to  2.1  volts.  During  normal  dis- 
charge it  gradually  drops  from  2.0  or  a 
little  over  to  1.8  or  even  1.7,  depending  on 
the  discharge  rate,  electrolyte  density  and 
temperature;  the  discharge  should  not  be 
continued  below  1.75  volts;  during  dis- 
charge the  specific  gravity  falls.  Lead 
type  storage  batteries  should  not  be  left 
In  a discharged  condition,  but  recharged 
as  soon  as  possible.  Charging  may  begin 
st  a high  rate,  but  should  preferably  taper 
down  to  one-half  of  the  normal  charging 
rate  or  less  at  the  end  of  charge;  charg- 
ing at  constant  current  is  common,  but 
produces  excessive  and  Injurious  gassing 
near  the  end  unless  the  current  is  then 
reduced. 

Lead  cells  are  assembled  w’ith  the  posi- 
tive and  negative  plates  alternating  and 
kept  apart  by  separators,  which  are  either 
thin  .treated  wrood  boards,  perforated  hard 
rubber  sheets,  or  glass  tubes.  There  is 
one  more  negative  than  there  are  positive 
plates  and  the  negatives  form  the  outer 
plates  w’hen  there  are  more  than  two.  The 
positives  and  negatives  are  joined  into 
corresponding  groups  by  having  the  plate 
lugs  burned  into  a connecting  strap  (or 
busbar  in  large  cells)  to  which  the  ter- 
minal post  is  burned  or  of  which  it  forms 
a part.  The  assembled  element  (plates 
and  separators)  is  placed  in  a hard  rubber 
or  glass  jar  for  small  or  medium  size  cells 
and  lead -lined  wooden  tanks  for  very  large 


cells.  Rubber  jars  are  used  for  all  port- 
able cells,  glass  for  stationary  ones.  In 
rubber  jars  the  plates  rest  on  narrow 
bridges  raised  up  across  the  bottom  to 
prevent  short-circuiting  due  to  collection 
of  material  gradually  dropped  from  the 
plates;  in  glass  jars  and  in  tanks  the 
plates  have  extra  supporting  lugs  to  hang 
from  the  sides  of  the  Jar  or  rest  on  glass 
plates  set  along  the  sides  of  the  lead -lined 
tanks. 

Aside  from  lead  storage  batteries,  the 
only  other  type  that  is  much  used  on  a 
commercial  scale  la  the  nickel-iron  or 
alkaline  battery,  generally  known  as  the 
Edison  storage  battery.  In  its  present 
form  this  was  introduced  in  1909.  Its  posi- 
tive active  material  Is  nickel  peroxide  and 
the  negative  is  finely  divided  iron;  the 
electrolyte  is  a solution  of  potassium  hy- 
droxide of  about  21%  concentration.  Dur- 
ing discharge  the  iron  is  oxidized  and  the 
nickel  peroxide  reduced  to  a lower  oxide; 
during  charge  the  iron  is  again  reduced 
and  the  nickel  reoxidized  to  the  higher 
nickel  peroxide;  the  electrolyte  seems  to 
play  only  a passive  or  catalytic  part  in 
the  reactions,  whose  exact  nature  is  not 
definitely  known. 

The  construction  of  the  Edison  battery 
plates  and  the  entire  cell  is  an  ingenious 
combination  of  electrical,  chemical  and 
mechanical  skill.  The  positive  plate  is  a 
nickel-plated  steel  frame  or  strong  grid; 
tubular  and  perforated  pockets  of  similar 
metal  are  filled  with  nickel  hydrate  and 
nickel  flakes  in  alternate  layers  under 
pressure  and  these  pockets  are  pressed 
into  the  spaces  in  the  frame  or  grid.  The 
negative  plate  consists  of  a similar  grid 
but  with  rectangular  openings,  into  which 
are  pressed  nickel-steel  pockets  filled  with 
finely  divided  iron  and  some  mercury. 
Each  plate  is  subjected  to  high  pressure  to 
practically  weld  the  pockets  to  the  grid 
and  In  the  negative  to  also  corrugate  the 
pocket  surfaces.  The  plates  are  separated 
by  means  of  hard  rubber  washers  and 
spacers  and  are  Joined  into  the  respective 
positive  and  negative  groups  by  being 
bolted  together  on  a steel  stud  carrying 
the  terminal  post.  The  Jar  is  of  corruga- 
ted nickel-plated  sheet  steel,  and  the  cell 
cover  also;  the  latter  has  a vent  for  the 
gas  liberated  on  charge  and  for  adding 
water.  All  connections  are  bolted,  not 
burned.  A narrow  space  is  left  around 
the  cells  to  aid  in  keeping  them  cool. 

On  charge,  the  Edison  cell  voltage  rises 
from  about  1.55  to  1.8;  during  discharge 
it  falls  from  about  1.45  to  0.9,  the  average 
e.m.f.  being  about  1.2  volts.  The  electrolyte 
density  does  not  change  appreciably.  The 
C©I1  temperature  rises  during  charge  and 
should  not  exceed  116°  F.  under  any  con- 
ditions. If  the  cell  temperature  is  very 
low,  the  capacity  is  greatly  diminished, 
although  the  cell  is  not  damaged  thereby. 
In  very  cold  weather  the  batteby  should 
be*  kep*  at  a temperature  above  40°  F.  The 
cells  are  very  rugged,  can  be  charged  and 
discharged  at  various  rates  (within  the 
critical  temperature  limits)  and  may  stand 
discharged  for  some  time.  Their  capacity 
is  higher  for  the  same  weight,  but  their 
efficiency  slightly  lower/ than  that  of  lead 
storage  cells.  The  discharge  voltage  being 
lower,  a larger  number  of  cells  must  be 
used  to  make  a battery  of  any  desired 
voltage. 

The  principal  classes  of  service  for  stor- 
age batteries  are  given  in  the  following 
articles  and  listings. 

BATTERIES,  STORAGE,  AUTOMOTIVE 
IGNITION,  LIGHTING  AND  STARTING 

Considering  a battery  to  be  a set  of  cells, 
more  storage  batteries  are  produced  and 
sold  annually  for  use  on  gasoline  automo- 
biles than  for  any  other  single  type  of 
service.  They  are  usually  standardized  for 
6 or  12  volts,  consisting  of  3 or  6 cells, 
respectively,  in  the  case  of  lead  batteries; 
for  starting  service  16,  18,  24,  and  30  volts 
are  also  used  occasionally.  The  cells  are 
connected  in  series  and  placed  in  a box 
whose  dimensions  depend  on  the  space  set 
apart  for  it  on  each  particular  make  of  car. 
Some  effort  has  been  made  to  standardize 
these  dimensions,  but  there  is  still  a wide 
divergence  among  them.  If  the  battery  is 
used  for  ignition  service  alone,  or  lighting 
alone,  or  for  ignition  and  lighting,  it  is  not 
called  on  to  carry  any  large  load  at  one 
time;  it  should  have  ample  capacity,  how- 
ever, to  carry  the  load  for  a long  time, 
as  there  may  be  long  intervals  between 
charges.  For  starting  service  the  battery 
has  to  carry  a heavy  load  with  most  engine 
starts,  especially  in  cold  weather.  It  should 
have  a high  discharge-current  rating  and 
ample  reserve  capacity  for  cases  where 
special  difficulty  is  experienced  in  starting 
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the  engine  or  where  the  engine  has  to  be 
started  frequently  with  the  probability  that 
the  battery  may  not  have  been  adequately 
charged  during  the  short  times  that  the 
engine  was  running  and  driving  the  genera- 
tor at  charging  speed.  These  considerations 
are  usually  taken  care  of  in  the  design  and 
construction  of  starting  batteries,  anjd  their 
success  is  shown  by  the  rapid  increase  in 
the  installation  of  electric  starting  equip- 
meht  on  automobiles.  Since  the  starting 
load  is  the  most  important  one  of  starting 
batteries,  their  ignition  and  lighting  load  Is 
a minor  or  Incidental  feature.  The  same 
types  of  batteries  that  are  used  for  auto- 
mobile ignition,  lighting  and  starting  are 
also  used  for  similar  automotive  services  on 
motorboats,  airplanes,  tractors,  stationary 
gas.  oil  or  gasoline  engines,  etc. 


Manufacturers: 

Acme  Storage  Battery  Corp.,  19  Main 
St.,  Poughkeepsie,  N.  Y.  “Acme.’' 

Alberta  Battery  Co.,  Ltd.,  420-22  9th  Ave.. 
E.,  Calgary,  Alta.,  Can.  “A  B C." 

American  Bureau  of  Engineering,  Inc., 
1601-03  S.  Michigan  Ave.,  Chicago,  111. 
“Ambu.” 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  and 
Orton  St.,  Long  Island  City,  N.  Y. 
"Eveready." 

Am- Plus  Storage  Battery  Co.,  741  Van 
Buren  St.,  Chicago,  111.  "Am-Plus." 

Ashbrook  Electric  Co.,  4111  Ravenswood 
Ave.,  Chicago,  111.  “Ashbrook." 

Atlas  Electric  Storage  Battery  Co.,  Green- 
ville. Mich.  "Atlas." 

Becker  Electric  Works,  3056  Lincoln  Ave., 
Chicago,  111. 

Campbell  Electric  Co..  1629  Wyandotte 
t>t.,  Kansas  City,  Mo. 

Calumet  Storage  Battery  Co.,  10113  In- 
dianapolis Ave.,  Chicago,  111.  "Epoch." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Hart  Accumulator  Co.,  Ltd., 
Drummond  Bldg.,  Montreal,  Que.,  Can. 

Carbon  Products  Co.,  The,  Lancaster, 
Ohio.  “C.  P.  C." 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St..  Philadelphia,  Pa.  "C.  &.  D." 

Champion  Storage  Battery  Corp.,  19.1 
Church  St.,  Poughkeepsie,  N.  Y.  "Cham- 
pion." 

Cincinnati  Storage  Battery  Co..  The, 
Moorman n Ave.,  near  MadiSOn  Rd.,  Cin- 
cinnati, Ohio,  "Cincinnati." 

Cole  Storage  Battery  Co.,  2437  Indiana 
Ave.,  Chicago.  111.  "Cole,"  "Realive." 

Cooper  Storage  Battery  Co.,  Dunbar  St. 
and  B.  &.  O.  R-.  R.,  Cincinnati.  Ohio. 
"Cooper." 

Cowie  Electric  Co..  The  E.  S.,  1818  McGee 
St.,  Kansas  City,  Mo.  ™ 

Croftan  Storage  Battery  Co.,  423-42o  W. 
Queen  St., Toronto.  Ont.,  Can.  "Vulcan. 

Dealers  Electric  Lighting  Co.,  500  E.  40th 
St.,  Chicago;  III.  "Perfection." 

Dixie  Battery  & Mfg.  Co.,  Pine  Bluff,  Ark. 
"Dixie."  (Exclusive  distributor.  Fidelity 
Electric  Co..  1906  Pine  St.,  St.  Louis, 
Mo.) 

Dixie  Storage  Battery  Co..  1412-19  La- 
fayette  Ave.,  Baltimore,  Md.  "Dixie. 

Duplex  Storage  Battery  Co.,  Beaver  Dam 
Wls.  "Duplex." 

EDISON  STORAGE  BATTERY  CO., 
Orange.  N.  J.  (Automobile  ignition  and 
lighting  only.)  For  the  construction, 
characteristics  and  uses  of  the  Edison 
Storage  Battery.  see  this  company's 
statement  under  Batteries,  storage, 
electric  car,  locomotive,  etc.  Also  see 
page  1313. — Adv. 

Electric  Storage  Battery  Co.,  The,  19tli 
St.  and  Allegheny  Ave.,  Philadelphia. 
Pa.  "Exide." 

Endurance  Battery  Corp.,  580  Hudson  St.. 
New  York,  N.  Y.  "Endurance." 

Ermet  Mfg.  Co..  16th  St.  and  Sherman 
Drive,  Indianapolis,  Ind. 

Eureka  Battery  Co.,  1254  Addison  St., 
Chicago.  111. 

Ex-Cel  Battery  Works,  Inc.,  1502  S. 
Wabash  Ave.,  Chicago,  111.  "X  L." 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C.,  "Federal." 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y.  "Powerpaks." 

Fritchle  Electric  Co.,  The,  1544  Clarkson 
St.,  Denver,  Colo. 

General  Lead  Batteries  Co..  Chapel  St. 
and  Lister  Ave.,  Newark,  N.  J.  "Titan." 

General  Storage  Battery  Co..  2005  Locust 
St.,  St.  Louis.  Mo.  "General." 

Gold  Seal  Storage  Battery  Co.,  Green 
Bay.  Wis.  "Gold  Seal." 

Gould  Storage  Battery  Co.,  30  E.  42nd 
St..  New  York.  N.  Y. 


Guaranteed  Battery  Co.,  £017-25  Lucas 
Ave.,  St.  Louis,  Mo.  "Lion." 

Heissler  Storage  Battery  Co.,  2506-10 
Cottage  Grove  Ave.,  Chicago,  111. 

Hinsdill  Electric  Co.,  225  River  St.,  Troy, 
N.  Y.  “Lincoln." 

Hobbs  Storage  Battery  Co.,  1231  Olive  St., 
Los  Angeles,  Cal. 

KLAUS  RADIO  CO.,  Eureka',  111. 

Lyons  Storage  Battery  Co.,  Inc.,  Stephen 
Girard  Bldg.,  Philadelphia,  Fa.  "Lyons. 

Mac-Lar  Battery  Co.,  Inc.,  146  3rd  St., 
Detroit,  Mich.  “Master." 

Marko  & Co.,  Inc.,  Paul  M. , 1402-12  At- 
lantic Ave.,  Brooklyn.  N.  Y. 

Milwaukee  Auto  Specialty  Mfg.  Co.,  Inc., 
711  Chestnut  St.,  Milwaukee.  Wis. 
“Masco,"  "Radium." 

Minimax  Electric  & Mfg.  Co.,  Ltd.,  The, 
Maissonneuve,  Montreal,  Que.,  Can. 
"High  Power."  „ _ 

Minnesota  Storage  Battery  Co.,  208-210  N. 
4th  St.,  Minneapolis,  Minn. 

Multiple  Storage  Battery  Co.,  Van  Wyck 
Ave.  and  L.  I.  R.  R.,  Jamaica,  L.  I., 
N.  Y.  “Multiple." 

National  Carbon  Co.,  Inc.,  Highland  and 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia." _ 

North  American  Storage  Battery  Co.,  40- 
44  W.  North  St.,  Indianapolis,  Ind. 

Perfection  Storage  Battery  Co.,  600  E. 
40th  St.,  Chicago,  111.  "Perfection.” 

Philadelphia  Storage  Battery  Co.,  Ontario 
and  C Sts.,  Philadelphia,  Pa,  "Philco 
Retainer,"  "Philco."  "Diamond  Grid." 

Pioneer  Storage  Battery  Co.,  1415  Race 
St.,  Philadelphia,  Pa.  "Pioneer." 

Prest-O-Lite  Co.,  533  N.  Capital  St.,  In- 
dianapolis, Ind.  "Prest-O-Lite." 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can.  "Prest- 
O-Lite."  _ ^ , 

Ray  Battery  Co.,  Huron  St.,  N.,  Ypsl- 
ianti,  Mich.  __  on 

Rochester  Storage  Battery  Co.,  Inc.,  28-30 
Scio  St.,  Rochester,  N.  Y.  “Rochester." 

Samson  Battery  Mfg.  Co.,  230-300  E.  4th 
St.,  Fort  Wayne,  Ind.  "Samson." 

Smith  Battery  Co.,  F.  V.  L,  10*fc  Auburn 
Ave.,  Atlanta,  Ga.  "Dixie." 

Standard  Battery  Mfg.  Co.,  1101-3-6  N. 
Main  St.,  Fort  Worth,  Tex.  "Standard," 
"Captive  Force."  „ , 

Star  Storage  Battery  Co.,  309-313  N.  Jef- 
ferson St.,  Muncie,  Ind.  "Star." 

Storage  Battery  & Appliance  Corp.,  The, 
Philadelphia,  Pa.  "Eureka." 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St.,  New  York,  N.  Y. 

U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  "USL." 

Universal  Battery  Co.,  3410-3434  S.  La- 
Salle St.,  Chicago,  111.  "Universal." 

Utility  Battery  Co.,  123  W.  Madison  St., 
Chicago,  111.  "Utility." 

Vesta  Battery  Corp.,  2100  Indiana  Av«., 
Chicago,  III. 

Victor  Storage  Battery  Co.,  Rock  Island, 
111.  "S.  O.  S." 

Westinghouse  Union  Battery  Co.,  Swiss- 

Willard  Storage  Battery  Co.,  246-286  E. 
131st  St.,  Cleveland,  Ohio.  "Willard." 

WlTHERBEE  STORAGE  BATTERY  CO., 
INC.,  643-655  W.  43rd  St.,  New  York, 
N.  Y.  "Witherbee." 

Wolke  Lead  Batteries  Co.,  918-923  E. 
Main  St.,  Louisville,  Ky.  “Red  Cap." 

BATTERIES,  STORAGE,  CENTRAL 
STATION. — The  value  of  the  storage  bat- 
tery as  an  instantaneously  available  reserve 
in  case  of  a system  disturbance  of  a central 
Btation  has  long  been  recognized.  In  the 
central  parts  of  large  cities  where  d-c. 
service  is  supplied  and  where  continuity  of 
this  service  is  of  great  importance,  battery 
capacity  is  provided  at  great  cost  to  main- 
tain the  system  pressure  when  there  is  an 
interruption  of  the  power  supply.  Such 
batteries  are  usually  of  the  lead  type  and 
are  of  large  capacity.  They  are  usually 
mounted  in  lead-lined  tanks  in  separate 
battery  rooms.  They  are  used  mostly  in 
substations,  also  in  generating  stations  as 
a reserve  source  of  excitation  current,  sta- 
tion lighting  current  and  sometimes  of 
switch  control  current.  Central-station  bat- 
teries usually  "float"  on  the  line,  that  Is, 
operate  in  parallel  with  the  bus  voltage 
without  much  charge  or  discharge,  but  ready 
for  immediate  discharge  if  the  bus  or  line 
voltage  fails.  Electric  railway  systems  also 
use  this  type  of  battery  for  similar  purposes. 

Manufacturers: 

Canadian  Hart  Accumulator  Co.,  Ltd., 
Drummond  Bldg.,  Montreal,  Quebec, 
Canada. 


Carlile  & Doughty,  Inc.,  2630  N.  Broad 
St.,  Philadelphia.  Pa.  "C.  & D." 

Duplex  Storage  Battery  Co.,  Beaver  Dam, 
Wis.  "Duplex." 

Electric  Storage  Battery  Co.,  The,  19th 
St.  and  Allegheny  Ave.,  Philadelphia, 
Pa.  "Exide." 

Gould  Storage  Battery  Co.,  30  E.  42nd 
St.,  New  York,  N.  Y. 

Minnesota  Storage  Battery  Co.,.  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Perfection  Storage  Battery  Co..  500  E. 
40th  St.,  Chicago,  111.  "Perfection." 

U.  S.  Light  & Heat  Corp..  Niagara  Falls, 
N.  Y.  "USL." 

Universal  Battery  Co.,  3410  S.  LaSalle  St., 
Chicago,  111.  "Universal." 

Victor  Storage  Battery  Co.,  Rock  Island. 
111.  "S.  O.  S." 

BATTERIES,  STORAGE,  ELECTRIC 
CAR,  LOCOMOTIVE,  VEHICLE,  TRAC- 
TOR AND  TRUCK. — Compactness  and  as 
light  weight  per  ampere-hour  of  capacity 
as  is  consistent  with  rugged  construction 
are  predominating  requirements  of  storage 
batteries  for  use  in  propelling  vehicles  and 
conveyances  of  any  sort,  including  mining 
and  some  switching  locomotives,  street  cars, 
omnibuses,  electric  pleasure  vehicles,  com- 
mercial vehicles  and  heavy  trucks,  indus- 
trial tractors  and  trucks,  electric  launches, 
etc.  Both  the  nickel-iron  and  thin-plate 
lead  types  of  battery  are  used  very  largely 
for  this  service.  The  lead  cells  are  invari- 
(ably  in  rubber  Jars.  In  any  case  the  cells 
iare  grouped  in  trays  holding  various  num- 
bers of  cells  depending  on  the  space  avail- 
able in  the  battery  compartments  of  the 
vehicles.  The  size  of  the  cells  depends  on 
the  load  and  the  number  of  hours  they  are 
to  carry  it  before  recharge,  plus  a reserve 
allowance.  For  most  purposes  such  a num- 
ber of  cells  is  used  in  one  battery  as  will 
I permit  most  economical  charge  on  standard 
110  to  120-volt  d-c.  circuits,  that  is,  with 
as  little  resistance  in  the  charging  circuit 
as  possible  and  yet  permit  current  adjust- 
ment. For  lead  batteries  40  to  44  cells  are 
most  common  for  vehicle  and  heavy  truck 
service.  For  tractors  and  industrial  trucks, 
smaller  numbers  of  cells  are  often  used 
| because  of  the  lack  of  space.  Wherever  it 
Js  possible  to  give  a boosting  charge  during 
;one  or  more  intervals  in  the  regular  daily 
service  of  the  locomotive,  vehicle  or  con- 
veyance, such  charges  serve  to  improve  the 
battery  condition  and  permit  a somewhat 
smaller  capacity  to  suffice. 

Manufacturers: 

"Ads-it"  Battery  Mfg.  Co.,  825  Hennepin 
Ave.,  Minneapolis,  Minn.  "Ads-it." 

Campbell  Electric  Co.,  1629  Wyandotte 
St.,  Kansas  City.  Mo. 

Canadian  Hart  Accumulator  Co.,  Ltd., 

\ Drummond  Bldg.,  Montreal,  Que.,  Can. 

J Carlile  & Doughty,  Inc.,  2530  N*.  Broad 
St..  Philadelphia,  Pa.  "C.  & D." 
f Champion  Storage  Battery  Corp.,  Pough- 
keepsie, N.  Y.  "Champion." 

' Cole  Storage  Battery  Co.,  2437  Indiana 
; Ave.,  Chicago,  111.  "Cole."  "Realive." 

Croftan  Storage  Battery  Co.,  423-425  W. 
Queen  St.,  Toronto,  Ont.,  Can.  "Vulcan." 
t Dixie  Battery  & Mfg.  Co.,  Pine  Bluff,  Ark. 
"Dixie."  (Exclusive  distributor.  Fidelity 
Electric  Co.,  1906  Pine  St.,  St.  Louis. 
Mo.) 

1 Duplex  Storage  Battery  Co.,  Beaver  Dam, 

. Wis.  "Duplex." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  In  the  late  nineties, 
realizing  the  importance  of  improvement 
; in  electrical  accumulators  or  storage 

batteries,  Thomas  A.  Edison  undertook 
a thorough  study  of  the  problem  and  by 
years  of  Intensive  work  developed  the 
nickel  - iron  - alkaline  storage  battery 
which  today  bears  his  name.  The 
Edison  storage  battery  employs  a prin- 
ciple differing  radically  from  that  of  all 
other  storage  batteries  having  commer- 
cial importance  at  the  present  time. 
It  is  the  only  storage  battery  having 
iron  or  steel  in  its  construction.  Instead 
of  lead  grids,  its  grids  are  of  steel. 
Instead  of  rubber  or  glass  Jars,  Its 
container  is  of  steeL  Instead  of  acid 
electrolyte,  it  employs  an  alkaline  solu- 
tion. Its  active  materials  are  compounds 
of  nickel  and  Iron  instead  of  compounds 
of  lead.  This  gives  the  Edison  battery 
a wonderful  permanence  of  structure,  of 
capacity  and  of  endurance.  The  chem- 
ical reactions  do  not  destroy  the  mechan- 
ical strength  of  the  battery — rather  the 
alkaline  solution  is  a preservative  of 
the  iron  and  steel  members.  Many 
exclusive  advantages  result  from  its 
distinctive  characteristics.  It  is  light  in 
weight.  The  steel  container  is  unbreak- 
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able.  It  suffers  small  loss  of  charge 
when  idle.  No  frequent  hydrometer 
readings  are  necessary.  The  tray  assem- 
bly and  cell  connections  are  simple. 
Severe  vibration  and  concussion  have 
no  effect  upon  it.  It  steadily  increases 
in  capacity  for  the  first  eight  or  twelve 
months.  Temperature  of  electrolyte  may 
rise  to  116°  F.  without  harm.  Sulphation 
and  kindred  “diseases."  like  buckling  or 
growing  of  plates,  are  impossible.  It 
may  be  boosted  at  high  rates,  several 
times  normal  rate  being  safely  recom- 
mended for  short  periods.  It  is  her- 
metically sealed  except  for  the  single 
filler  opening;  no  plate  renewals,  no 
wood  separator  renewals  or  other  repairs 
are  needed.  It  may  be  left  standing 
idle,  either  charged  or  discharged,  for 
months  at  a time  without  injury  and 
with  absolutely  no  attention.  It  gives 
off  no  noxious  fumes  and  can  De  placed 
In  any  environment  without  fear  of 
corroding  near-by  metal  or  injuring 
persons  in  the  neighborhood.  It  can  be 
put  on  charge  at  any  time,  regardless 
of  how  little  or  how  much  of  the  pre- 
vious charge  has  been  used  and,  simi- 
larly, it  may  be  taken  off  charge  at  any 
time  and  used,  whether  fully  charged  or 
not.  The  Edison  cell- to- cell  connectors 
are  made  of  copper  and  are  practically 
unbreakable.  There  are  no  lead  straps 
to  burn  out  with  subsequent  delay  and 
expense  incident  to  their  repair.  Acci- 
dents that  are  bound  to  occur  occa- 
sionally, as  for  example  sl^ort  circuits, 
continued  overcharges,  charges  in  the 
reverse  direction,  excessive  “boosting," 
or  charging  at  too  low  rate  have  no 
permanent  effect  upon  Its  life.  The  many 
applications  that  furnish  proof  of  the 
reliability,  strength,  long  life  and  low 
maintenance  cost  of  the  Edison  battery 
Include  electric  street  trucks,  storage- 
battery  locomotives,  storage -battery  in- 
dustrial trucks  and  tractors,  railway  car 
lighting  and  signal  operations,  multiple- 
unit  control,  railway  storage -battery 
cars,  electric  safety  mine  lamps,  marine 
lighting  and  ignition,  radio  service,  gas- 
oline truck  lighting  and  ignition,  meter 
testing,  etc.  The  number  of  ways  in 
which  an  Edison  Battery  can  be  used  Is 
not  limited.  Although  it  has  been  on 
the  market  since  1908,  new  applications 
are  being  found  continually.  Bulletins 
descriptive  of  the  Edison  battery  In 
many  and  varying  applications  (includ- 
ing those  mentioned  above)  may  be  ob- 
tained by  addressing  the  Edison  Storage 
Battery  Co.,  Orange,  N.  J.  (See  also 
page  1313.) — Adv. 

Electric  Storage  Battery  Co.,  The,  19th 
St.  and  Allegheny  Ave.,  Philadelphia. 
Pa.  "Exide." 

Ermet  Mfg.  Co.,  16th  St.  and  Sherman 
Drive,  Indianapolis.  Ind. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

General  Lead  Batteries  Co.,  Chapel  St. 
and  Lister  Ave.,  Newark,  N.  J.  “Titan." 

Gould  Storage  Battery  Co.,  30  E.  42nd 
St..  New  York,  N.  Y. 

Heissler  Storage  Battery  Co.,  2606-2510 
Cottage  Grove  Ave.,  Chicago,  111. 

K.  W.  Battery  Co..  1532-1534  S.  Michigan 
Ave.,  Chicago,  111.  “K.W." 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Multiple  Storage  Battery  Co..  Van  Wyck 
Ave.  and  L.  I.  R.  R.,  Jamaica,  L.  I.. 
N.  Y.  “Multiple." 

North  American  Storage  Battery  Co.,  40- 
44  W.  North  St.,  Indianapolis.  Ind. 

Philadelphia  Storage  Battery  Co.,  Ontario 
and  C Sts.,  Philadelphia,  Pa.  “Philco 
Retainer."  “Philco,"  “Diamond  Grid." 

Prest-O-Lite  Co.,  533  N.  Capital  St..  In- 
dianapolis, Ind.  “Prest-O-LIte." 

Prest-O-Lite  Co.  of  Canada,  Ltd..  Hill- 
crest  park,  Toronto,  Ont.,  Can.  "Prest- 
O-Lite." 

Smith  Battery  Co..  F.  V.  L.,  10%  Auburn 
Ave..  Atlanta,  Ga. 

U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  “USL." 

Universal  Battery  Co.,  3410-3424  S.  La- 
Salle St..  Chicago.  111.  “Universal." 

Volkcar  Storage  Battery  Co..  220-222  E. 
26th  St.,  Chicago.  111.  "Volkcar." 

Westinghouse  Union  Battery  Co.,  Swiss- 
vale  Pa. 

Wolke  Lead  Batteries  Co.,  918-923  E. 
Main  St..  Louisville,  Ky.  “Red  Cap." 

BATTERIES.  STORAGE,  HOUSE 
LIGHTING. — These  batteries  are  used 
chiefly  with  farm  lighting  plants  and  for 
similar  isolated  plant  service,  such  as  for 
oountry  clubs,  summer  resorts,  etc.,  remote 


from  the  lines  of  electric  light  and  power 
companies.  The  generating  set  in  such 
plants  is  usually  a gasoline -engine  driven 
outfit,  whose  operation  at  night  would  be 
inconvenient  and  noisy.  Provision  of  a 
storage  battery  which  carries  the  load  at 
night  and  in  other  times  of  light  load  per- 
mits shutting  down  the  engine  at  those 
times.  A relatively  small  number  of  fair 
sized  cells  is  preferable  to  a large  number 
of  small  cells;  for  this  reason  16  cells,  giv- 
ing a nominal  discharge  potential  of  S3 
volts  (with  lead  batteries),  constitute  the 
standard  battery.  Occasionally  110-volt 
service  is  given  for  which  a lead  battery 
of  55  to  62  cells  may  be  installed.  The 
size  or  rated  capacity  of  the  cfells  will  de- 
pend on  the  maximum  amount  of  load  and 
the  length  of  time  the  battery  is  expected 
to  carry  it.  A minimum  of  60  amp-hr. 
should  be  provided;  in  a large  installation 
in  which  the  battery  is  to  carry  the  load 
for  possibly  two  days  in  an  emergency  the 
battery  capacity  may  have  to  be  ten  times 
as  large,  though  this  is  very  exceptional. 
Both  glass-jar  and  rubber-jar  batteries  ar< 
used.  Where  there  is  available  an  airy  room 
with  suitable  shelving,  glass  Jars  are  pref- 
erable as  they  permit  ready  and  frequent 
Inspection  of  the  cells.  In  some  cases 
auxiliary  “end"  cells  are  provided  to  permit 
maintaining  more  constant  voltage  during 
discharge  and  also  to  permit  having  con- 
stant voltage  on  any  load  circuits  supplied 
during  charge.  The  latter  type  of  cells 
are  simpler  and  easier  to  take  care  of: 
they  consist  merely  of  skeleton  grids  with- 
out active  material  and  are  called  counter 
e.  m.  f.  cells.  Also  see  Farm  lighting 
plants. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  4th  St.  U.  B. 
Bldg.,  Dayton,  Ohio.  “Dayton." 

Alberta  Battery  Co..  Ltd.,  420-22  9th 
Ave.,  E.,  Calgary,  Alta.,  Can.  “A  B C." 

Campbell  Electric  Co.,  1529  Wyandotte 
St.,  Kansas  City,  Mo. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  “C.  & P." 

Dealers  Electric  Lighting  Co.,  600  E.  40th 
St.,  Chicago,  111.  “Perfection." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  For  the  construction, 
characteristics  and  uses  of  the  Edison 
Storage  Battery,  see  this  company's 
statement  under  Batteries,  storage, 
electric  car,  locomotive,  etc.  Also  see 
page  1313. — Adv. 

Electric  Storage  Battery  Co.,  The.  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 
“Exide." 

Eureka  Battery  Co.,  1254  Addison  St., 
Chicago,  111. 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C.  “Federal." 

General  Lead  Batteries  Co..  Chapel  .St. 
& Lister  Ave.,  Newark.  N.  J.  “Titan." 

Globe  Electric  Co.,  Milwaukee,  Wis. 
“Globe." 

Gould  Storage  Battery  Co.,  30  E.  42nd 
St.,  New  York,  N.  Y. 

Guaranteed  Battery  Co.,  2017-2025  Lucas 
Ave.,  St.  Louis,  Mo.  “Lion." 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

North  American  Storage  Battery  Co., 
40-44  W.  North  St.,  Indianapolis,  Ind. 

Perfection  Storage  Battery  Co.,  500-508 
E.  40th  St.,  Chicago,  111.  “Perfection." 

Samson  Battery  Mfg.  Co.,  230-300  E.  4th 
St.,  Fort  Wayne,  Ind.  “Samson." 

Universal  Battery  Co.,  3410-3424  S.  La 
Salle  St.,  Chicago,  111.  “Universal." 

Western  Cable  & Light  Co.,  Baldwin,  Wis. 

Westinghouse  Union  Battery  Co.,  Swiss- 
vale,  Pa. 

Willard  Storage  Battery  Co.,  246-286  E. 
131st  St..  Cleveland.  Ohio.  “Willard." 

Wolke  Lead  Batteries  Co.,  918-923  E. 
Main  St.,  Louisville,  Ky.  “Red  Cap." 

BATTERIES,  STORAGE.  MISCELLA- 
NEOUS.— Aside  from  the  six  main  classes 
of  service  specifically  listed  herewith,  stor- 
age batteries  find  extensive  use  for  a great 
many  other  purposes.  Among  these  is 
their  frequent  use  for  miners'  safety  lamps, 
a compact  and  light-weight  battery  being 
carried  on  the  miner’s  back  and  connected 
to  the  lamp  on  his  cap.  Firemen  some- 
times use  similar  lamps  and  also  portable 
electric  lanterns  containing  a compact 
storage  battery;  for  this  service  such  bat- 
teries give  steadier  and  more  dependable 
light  for  several  hours  steady  than  dry-cell 
outfits  can  give.  Storage  batteries  are  also 
used  for  other  miscellaneous  portable  uses, 
such  as  in  laboratories  where  a constant 
d-c.  voltage  is  often  needed  in  special  tests, 
for  temporary  lighting  of  a Christmas  tree 
or  operation  of  a fan  In  a sick  room  where 
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standard  electricity  service  is  not  available, 
etc.  Stationary  batteries  are  also  installed 
in  many  laboratories,  for  general  testing, 
in  theaters  for  emergency  lighting,  likewise 
in  hospitals  and  other  institutions.  On 
shipboard  storage  batteries  are  frequently 
used,  especially  on  naval  vessels;  on  sub- 
marines they  constitute  the  sole  source  of 
power  and  lighting  while  the  vessel  is  sub- 
merged; on  battleships  they  are  used  for 
much  emergency  lighting,  signaling  and 
control;  on  all  vessels  carrying  50  passen- 
gers or  more  it  is  required  that  an  emer- 
gency source  of  electrical  energy  be  pro- 
vided for  the  radio  equipment  which  in 
most  cases  is  a storage  battery.  Among 
other  uses  Is  the  operation  of  certain  types 
of  multiple-unit  railway  control  systems, 
operation  of  oil  switches  in  power  houses 
and  important  substations,  operation  of 
circuit  breakers  and  other  equipment  un- 
der the  control  of  relays,  etc.  The  number 
of  all  such  miscellaneous  uses  Is  so  large 
that  it  calls  for  various  numbers  of  cells, 
cell  sizes,  types,  methods  of  assembling 
and  mounting  that  are  beet  suited  to  the 
requirements  of  each  individual  case. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair.  N.  J.  "Paragon." 

Alberta  Battery  Co.,  Ltd.,  420-22  9th  Ave., 
E.,  Calgary,  Alta.,  Can.  “A  B C." 

American  Battery  Co.,  1134  Fulton  St., 
Chicago,  111.  “American." 

Becker  Electric  Works,  3065  Lincoln  Ave., 
Chicago,  111. 

Canadian  Hart  Accumulator  Co.,  Ltd., 
Drummond  Bldg.,  Montreal.  Que.,  Can. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  “C.  St  D." 

Cincinnati  Storage  Battery  Co.,  The, 
Moormann  Ave.  near  Madison  Rd., 
Cincinnati,  Ohio.  “Cincinnati." 

Cole  Storage  Battery  Co.,  2437  Indiana 
Ave.,  Chicago,  111.  "Cole,"  “Realive." 

Cosby  Electric  Sc  Machine  Co.,  R.  R., 
1705  E.  Broad  St.,  Richmond,  Va. 

Croftan  Storage  Battery  Co..  423-5  W. 
Queen  St.,  Toronto,  Ont.,  Can.  “Vul- 
can." 

Dixie  Battery  & Mfg.  Co.,  Pine  Bluff. 
Ark.  "Dixie."  (Exclusive  distributor. 
Fidelity  Electric  Co.,  1906  Pine  St.,  St. 
Louis,  Mo.) 

Duplex  Storage  Battery  Co.,  Beaver  Dam, 
Wis.  “Duplex." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  For  multiple-unit  con- 
trol ; oil  switch  control;  emergency 
lighting  and  radio  in  marine  service; 
with  the  Edison  Safety  Mine  Lamps, 
which  are  used  in  thousands  of  gaseous 
mines,  principally  in  the  bituminous 
coal  industry,  but  also  in  the  anthra- 
cite and  the  metal  mine.  For  the  con- 
struction, characteristics  and  uses  of 
the  Edison  Storage  Battery.  see  this 
company's  statement  under  Batteries, 
Btorage,  electric  car,  locomotive,  etc. 
Also  see  page  1313. — Adv. 

Electric  Storage  Battery  Co.,  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 
“Exide." 

Endurance  Battery  Corp.,  580  Hudson  St., 
New  York,  N.  Y.  “Endurance." 

Ermet  Mfg.  Co.,  16th  St.  & Sherman 
Drive,  Indianapolis,  Ind. 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C.  “Federal." 

FEDERAL  ELECTRIC  CO..  84th  & State 
Sts.,  Chicago,  111.  (See  display  adver- 
tisement on  page  1291.) 

Fritchle  Electric  Co.,  The,  1544  Clarkson 
St.,  Denver,  Colo. 

Gem  Storage  Battery  Co.,  1332  W.  21st 
St.,  Chicago,  111.  “Gem.” 

Gould  Storage  Battery  Co..  30  E.  42nd 
St.,  New  York,  N.  Y.  (Wireless  and 
submarine.) 

Heissler  Storage  Battery  Co..  2506-10 
Cottage  Grove  Ave.,  Chicago,  111. 

Hobbs  Storage  Battery  Co.,  1231  Olive 
St..  Los  Angeles,  Cal. 

MacRae,  Hector  C..  314  St.  Paul  St., 
Baltimore,  Md.  “Champion  Accumu- 
lator." 

Marcuson,  E.,  70  Cortlandt  St.,  New  York, 
N.  Y. 

Marko  & Co.,  Inc..  Paul  M.,  1402-12  At- 
lantic Ave.,  Brooklyn,  N.  Y. 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Multiple  Storage  Battery  Co..  Van  Wyck 
Ave.  Sc  L.  I.  R.  R..  Jamaica,  L.  I.,  N.  Y. 
"Multiple." 

Perfection  Storage  Battery  Co.,  600  E. 
40th  St.,  Chicago,  111.  “Perfection." 

Philadelphia  Storage  Battery  Co.,  Ontario 
Sc  C Sts.,  Philadelphia,  Pa.  “Philco 
Retainer,"  "Philco,"  “Diamond  Grid," 
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Pioneer  Storage  Battery  Co.(  1415  Race 
St.,  Philadelphia.  Pa.  “Pioneer." 

Prest-O-Lite  Co.,  5SS  N.  Capital  St.,  In- 
dianapolis, Ind.  “Prest-O-Lite." 

Prest-G-Llte  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  . Toronto,  Ont.,  Can. 
“Prest-O-Lite." 

Ray  -Battery  Co.,  Huron  St.,  North, 
Tpsilanti,  Mich. 

Smith  Battery  Co..  F.  V.  L..  10*4  Auburn 
Ave.,  Atlanta,  Ga.  “Dixie." 

U.  S.  Light  St  Heat  Corp.,  Niagara  Falls, 
N.  Y.  “USL." 

Victor  Storage  Battery  Co.,  Rock  Island. 
111.  “S.  O.  S.“ 

WITHERBEE  STORAGE  BATTERY 
CO..  INC.,  New  York  City.  Witherbee 
storage  batteries  have  been  synony- 
mous since  1903  with  utmost  depend- 
ability and  longest  life.  Every  part  is 
made  in  the  Witherbee  factories  to  In- 
sure its  meeting  with  the  rigid  stand- 
ards of  this  company.  Plates,  sepa- 
rators. jars,  case,  are  all  of  latest 
approved  design  and  foremost  construc- 
tion.— Adv. 

BATTERIES,  STORAGE,  RAILROAD 
CAR  LIGHTING. — When  either  the  straight 
storage  system  or  the  axle-driven  generat- 
ing system  is  provided  for  the  lighting  of 
steam- railroad  sleeping,  parlor,  dining  or 
other  passenger  cars,  a storage  battery  is 
installed  on  each  car.  For  this  service  32 
volts  has  been  practically  standardized  and 
is  provided  by  16  cells,  if  lead  batteries  are 
used.  Special  care  Is  taken  in  the  construc- 
tion of  batteries  for  this  service.  The  plates, 
separators,  connections  and  jars  ate  of 
rugged  design  to  withstand  constant  vibra- 
tion and  other  severe  treatment.  These 
batteries  usually  conform  to  the  specifica- 
tions of  the  Association  of  Railway  Electrical 
Engineers.  The  cells  are  placed  in  substan- 
tial trays  that  are  set  in  a box  hung  below 
the  car  floor.  For  the  straight  storage 
system  the  battery  must  have  sufficient 
capacity  to  carry  the  load  for  an  entire 
night  run;  for  the  axle  system  the  battery 
need  be  of  capacity  merely  to  carry  the 
load  while  the  train  is  standing  or  running 
at  low  speed  and  also  while  the  car  is 
detached  from  the  train.  (Also  see  Car 
lighting  equipments,  railway.) 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  and 
Orton  St.,  Long  Island  City,  N.  Y. 
“Ever  Ready." 

Carlile  & Doughty.  Inc.,  2630  N.  Broad 
St.,  Philadelphia,  Pa.  "C.  & D." 

Dixie  Battery  & Mfg.  Co..  Pine  Bluff, 
Ark.  "Dixie."  (Exclusive  distributor. 
Fidelity  Electric  Co.,  1906  Pine  St.,  St. 
Louis,  Mo.) 

Duplex  Storage  Battery  Co.,  Beaver  Dam. 
Wis.  “Duplex." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  For  the  construction, 
characteristics  and  uses  of  the  Edison 
Storage  Battery,  see  this  company’s 
statement  under  Batteries,  storage, 
electric  car,  locomotive,  etc.  Also  see 
page  1313.— Adv. 

Electric  Storage  Battery  Co.,  The.  19th 
St.  and  Allegheny  Ave.,  Philadelphia 
Pa.  “Exide." 

Ermet  Mfg.  Co.,  16th  St.  and  Sherman 
Drive,  Indianapolis,  Ind. 

General  Lead  Batteries  Co.,  Chapel  St. 
and  Lister  Ave.,  Newark,  N.  J.  “Titan." 

Gould  Storage  Battery  Co.,  30  E.  42nd 
St..  New  York.  N.  Y. 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Multiple  Storage  Battery  Co.,  Van  Wyck 
Ave.  and  L.  R.  R.  R.,  Jamaica,  L.  I.. 
N.  Y.  "Multiple." 

Perfection  Storage  Battery  Co..  500  E. 
40th  St..  Chicago.  111.  “Perfection." 

Ray  Battery  Co.,  Huron  St.,  N.,  Ypsi- 
lanti,  Mich. 

Smith  Battery  Co.,  F.  V.  L.,  10%  Auburn 
Ave.,  Atlanta.  Ga.  “Dixie." 

U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  "USL." 

Willard  Storage  Battery  Co.,  246-286  E. 
131st  St.,  Cleveland,  Ohio.  “Willard." 

Westinghouse  Union  Battery  Co.,  Swiss- 
vale.  Pa. 

Wolke  Lead  Batteries  Co..  918-923  E. 
Main  St.,  Louisville,  Ky.  “Red  Cap." 

BATTERIE8,  STORAGE,  TELEGRAPH, 
TELEPHONE  AND  OTHER  SIGNALING. 
— For  telephone  exchanges,  telegraph  ex- 
changes and  Important  stations,  railway 
signaling  systems  employing  direct  current, 
fire-alarm  and  sometimes  also  burglar- 
alarm  systems,  auxiliary  batteries  for 
radio  stations,  and  other  signaling  and 


communication  service,  storage  batteries 
have  come  into  extensive  use.  They  have 
replaced  primary  batteries  for  such  service 
to  a very  large  extent,  because  they  can 
be  made  of  any  desired  capacity  and  give 
more  dependable  service  since  their  opera- 
tion and  maintenance  are  quite  simple  and 
must  be  made  systematic.  These  batteries 
are  almost  invariably  stationary  and  are 
usually  of  the  glass-jar  type,  except  for 
large  telephone  or  telegraph  exchanges  in 
which  lead-lined  tanks  are  used,  and  In 
some  radio  batteries  for  which  rubber-jar 
sets,  made  up  like  automobile  starting  or 
lighting  batteries,  are  employed.  For  small 
batteries  in  glass  jars  couples  are  fre- 
quently used:  these  have  only  one  positive 
and  one  negative  plate  in  each  cell,  the 
positive  plate  of  one  c°ll  being  permanently 
burned  to  the  lead  strap  of  the  negative 
plate  of  the  next  cell,  thus  giving  a series 
connection  without  use  of  Intermediate 
connecting  bolts  or  other  battery  con- 
nectors. 

Manufacturers: 

American  Battery  Co.,  1134  Fulton  St., 
Chicago,  111.  “American." 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & Or- 
ton St.,  Long  Island  City,  N.  Y. 
“Eveready." 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  III. 

Becker  Electric  Works,  3056  Lincoln  Ave., 
Chicago,  111. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia.  Pa.  "C.  & D." 

Cincinnati  Storage  Battery  Co.,  The, 
Moormann  Ave.  near  Madison  Rd.,  Cin- 
cinnati, Ohio.  “Cincinnati." 

Cole  Storage  Battery  Co.,  2437  Indiana 
Ave.,  Chicago,  111.  “Cole,"  “Realive." 

Croftan  Storage  Battery  Co.,  423-5  W. 
Queen  St.,  Toronto,  Ont.,  Can.  “Vul- 
can." 

Duplex  Storage  Battery  Co.,  Beaver  Dam. 
Wis.  “Duplex." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  For  the  construction, 
characteristics  and  uses  of  the  Edison 
Storage  Battery,  see  this  company’s 
statement  under  Batteries,  storage, 
electric  car,  locomotive,  etc.  Also  see 
page  1313. — Adv. 

Electric  Storage  Battery  Co..  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 
“Exide." 

Endurance  Storage  Battery  Corp.,  580 
Hudson  St..  New  York.  N.  Y.  “En- 
durance." 

Ermet  Mfg.  Co.,  16th  St.  & Sherman 
Drive,  Indianapolis,  Ind. 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C.  “Federal." 

Gem  Storage  Battery  Co.,  1332  W.  21st 
St..  Chicago,  111.  (“Gem"  radio.) 

General  Lead  Batteries  Co.,  Chapel  St. 
& Lister  Ave.,  Newark,  N.  J.  “Titan." 

Gould  Storage  Battery  Co.,  30  E.  42nd 
St..  New  York,  N.  Y. 

GREBE  & CO.,  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio." 

Heissler  Storage  Battery  Co.,  2506-10 
Cottage  Grove  Ave.,  Chicago.  111. 

Hobbs  Storage  Battery  Co.,  1231  Olive 
St.,  Los  Angeles.  Cal. 

KLAUS  RADIO  CO.,  Eureka,  111. 

Marcuson,  E.t  70  Cortlandt  St.,  New  York, 
N.  Y. 

Marko  & Co.,  Inc..  Paul  M.,  1402-12  At- 
lantic Ave.,  Brooklyn,  N.  Y. 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St..  Minneapolis.  Minn. 

Multiple  Storage  Battery  Co.,  Van  Wyck 
Ave.  &LI.R.  R.,  Jamaica,  L.  I.,  N.  Y. 
"Multiple." 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio.  “Co- 
lumbia." 

Perfection  Storage  Battery  Co.,  500  E. 
40th  St.,  Chicago,  111.  “Perfection." 

Philadelphia  Storage  Battery  Co.,  Ontario 
& C Sts.,  Philadelphia.  Pa.  “Philco 
Retainer."  “Philco."  “Diamond  Grid." 

Prest-O-Lite  Co.,  533  N.  Capital  St.,  In- 
dianapolis, Ind.  “Prest-O-Lite." 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can.  “Prest- 
O-Lite." 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

Rav  Battery  Co..  Huron  St.,  North, 
Ypsilanti,  Mich. 

U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  “USL." 

Universal  Battery  Co..  3410-3424  S.  La 
Salle  St..  Chicago,  111.  “Universal." 

Victor  Storage  Battery  Co.,  Rock  Island. 
111.  “S.  O.  S." 


Westinghouse  Union  Battery  Co.,  Swiss- 
vale,  Pa. 

Willard  Storage  Battery  Co.,  246-286  E. 
131st  St.,  Cleveland,  Ohio.  “Willard." 

Wolke  Lead  Batteries  Co.,  918-923  D. 
Main  St.,  Louisville,  Ky.  “Red  Cap." 

BATTERMAN -TRUITT1  CO.  — Chicago, 
111.  Manufacturer  of  motor-driven  blowers 
and  ventilating  fans.  Business  established 
1916.  President  and  sales  manager,  J.  E. 
Truitt;  vice-president,  E.  Ackerman;  sec- 
retary and  treasurer,  Theodore  F.  Le 
Jeune.  Main  office  and  factory,  736  W. 
Monroe  St.,  Chicago,  111.  Branch  offices, 
1018  Majestic  Bldg.,  Milwaukee.  Wis.;  110 
State  St.,  Boston,  Mass.;  2002%  Live  Oak 
St.,  Dallas,  Tex.;  950  Ellicott  Sq.,  Buffalo, 
N.  Y.;  Equitable  Bldg.,  Baltimore,  Md.; 
1924  Grand  Ave.,  Kansas  City,  Mo.;  1710 
Glenarm  St.,  Denver,  Colo.;  28  Woodbridge 
St.,  East,  Detroit.  Mich.;  1125  W.  32nd 
St.,  Indianapolis,  Ind.:  230  5th  Ave.,  Pitts- 
burgh, Pa.;  534  Bienville  St.,  New  Orleans, 
La.;  122  N.  7th  St.,  St.  Louis.  Mo.;  919 
Ulmer  Bldg.,  Cleveland,  Ohio;  922  Sansom 
St.,  Philadelphia,  Pa.;  23  W.  3rd  St.,  Cin- 
cinnati, Ohio.  Sales  representatives. 
Northwestern  Electric  Equipment  Co.,  174 
E.  6th  St.,  St.  Paul,  Minn.;  McCrum  & 
Gillem,  1011  Empire  Bldg.,  Birmingham, 
Ala.;  C.  O.  Hall.  147  W.  35th  St.,  New 
York,  xN.  Y.;  Walker-Lilly  Electric  Co., 
912  Lincoln  Bank  Bldg.,  Louisville,  Ky. 

BATTERSEA. — Trade  name  for  flexible 
connectors  for  brushes,  contacts,  etc., 
manufactured  by  the  Morganite  Brush  Co., 
Inc.,  518  W.  38th  St..  New  York,  N.  Y. 

BATTERY  APPLIANCE  CORP.— 3 E. 
44th  St.,  New  York,  N.  Y.  Manufacturer 
of  battery  ammeters  and  battery- charging 
iheostats. 

BATTERY-CHARGING  EQUIPMENT.— 

See  Cable,  battery-charging;  Motor-gener- 
ators for  battery  charging;  Panels,  battery- 
charging; Plugs,  battery-charging;  Recep- 
tacles. battery-charging;  Rectifiers,  bat- 
tery-charging; Rheostats,  battery-charg- 
ing; Switchboards,  battery -charging. 

BATTERY  - CHARGING  SETS,  COM- 
PLETE. — This  classification  includes  com- 
plete outfits  used  for  the  charging  of  stor- 
age batteries,  usually  consisting  of  a mo- 
tor-generator, synchronous  converter,  rec- 
tifier or  engine-driven  generator,  together 
with  the  necessary  rheostats  or  control 
apparatus,  instruments  and  protective  de- 
vices, all  of  which  is  mounted  on  a single 
base  or  frame,  or  otherwise  constructed  as 
a unit.  These  are  usually  small  sets  for 
use  in  gasoline-vehicle  garages,  or  small 
private  electric  garages,  telephone  ex- 
changes, fire-alarm  central  stations,  etc. 

Manufacturers: 

Acme  Electric  & Mfg.  Co.,  The,  1444 
Hamilton  Ave.,  Cleveland,  Ohio. 
“Acme." 

Adsit  Laboratories,  The,  825  Hennepin 
Ave..  Minneapolis,  Minn. 

Alamo  Farm  Light  Co..  703  Tower  Bldg., 
Chicago,  111. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

American  Battery  Co.,  1134  Fulton  St., 
Chicago,  111.  (rectifier  sets).  “Amer- 
ican." 

Auth  Electrical  Specialty  Co..  422  E.  53rd 
St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  THE,  120  W.  Third  St.,  Cincinnati. 
Ohio.  Manufacturers  of  automatic  bat- 
tery charging  devices  for  charging  all 
types. of  storage  battery  vehicles.  Each 
Unl-panel  section  is  a complete  stand- 


Battery  Charging  Set 

ardized  charging  unit.  All  of  the  va- 
rious type  Uni-panel  charging  and 
meter  sections  are  of  the  same  size 
and  are  interchangeable.  These  sec- 
tions can  be  furnished  equipped  with 
a discharge  switch  if  desired,  and  in- 
itial installation  may  consist  of  but 
one  panel.  One  Uni-panel  instrument 
section  will  read  any  reasonable  num- 
ber of  charging  circuits,  and  additional 
sections  may  be  added  as  desired.  All 
connections  are  made  at  a common  point 
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on  the  rear  of  each  unit.  Adjustable 
resistance  grids,  nickel  plated  to  pre- 
vent rust  and  make  better  contact,  are 
used  exclusively,  and  can  be  quickly  re- 
moved individually,  without  disturbing 
remainder.  Slate  panel  does  not  carry 
weight  of  grids  or  frame.  Uni-panels 
are  arranged  for  automatic  charging, 
where  an  electric  chargometer  is  used 
and  charges  ' battery  at  normal  and 
boost  rates.  These  panels  can  be  used 
for  charging  two  similar  sets  of  Edison 
batteries  in  series.  Uni-panel  construc- 
tion provides  the  most  flexible,  com- 
pact and  efficient  charging  equipment 
available.  They  are  built  in  two 
principal  types,  type  W,  for  charging 
lead  and  Edison  batteries,  and  type 
WM/  for  charging  two  similar  sets  of 
Edison  batteries.  The  latter,  for  indus- 
trial vehicles  only,  is  of  the  series  type 
and  is  particularly  economical. — Adv. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Blau  Service,  Inc.,  682  Montgomery  St., 
Jersey  City,  N.  J. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.'* 

Cosby  Electric  & Machine  Co.,  R.  R., 
1705  E.  Broad  St.,  Richmond,  Va. 

Duplex  Storage  Battery  Co.,  Beaver 
Dam.  Wis.  “Duplex." 

Electric  Products  Co.,  The,  Cleveland* 
Ohio.  “Wotton." 

P.  B.  Electric  & Mfg.  Co.,  119  E.  Atwa- 
ter St.,  Detroit,  Mich.  “F.  B.“ 

Fore  Electrical  Mfg.  Co.,  Inc.,  5255  N. 
Market  St.,  St.  Louis,  Mo. 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland,  Ohio.  “F-F.“ 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Self-contained  motor  gen- 
erator sets  with  panels,  larger  sets  for 
multiple  battery  charging  with  bat- 
tery charging  switchboards,  rectifiers 
of  mercury  arc  and  ionized  gas  or 
Tungar  types,  rheostats,  plugs,  etc. 
See  descriptions  under  separate  items 
and  adv.  pages  1203-1223. — Adv. 

GREBE  & CO.,  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio." 

Hertner  Electric  Co.,  The,  1905  W.  114th 
St.,  Cleveland,  Ohio. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  "HB." 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio. 

Jantz  & Leist  Electric  Co.,  Western 
Ave.  & York  St.,  Cincinnati,  Ohio. 

Leich  Electric  Co.,  Genoa,  111. 

Litscher  Lite  Corp.,  1138-40  Monroe  Ave., 
Grand  Rapids,  Mich. 

Main  Electric  Co.,  Cleveland,  Ohio. 
“Main." 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

Minnesota  Storage  Battery  Co..  208-210 
N.  4th  St,  Minneapolis.  Minn. 

Munnlng  & Co.,  A.  P.,  Church  St.,  Ma- 
tawan,  N.  J. 

Prest-O-Lite  Co.,  533  N.  Capital  St.,  In- 
dianapolis, Ind. 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto.  Ont.,  Can. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

ROBBINS  & MYERS  CO..  THE.  La- 
gonda  Ave.  & Leah  St.,  Springfield, 
Ohio. 

Ross  Engineering  Co.,  J.  J.,  1006  E. 
Larned  St.,  Detroit,  Mich.  “Ross 
Junior." 

Schaefer  Bros.  Co.,  1059  W.  11th  St.,  Chi- 
cago, 111. 

Service  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield,  Ohio. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

U.  S.  E.  M.  Co.,  505  W.  42nd  St.,  New 
York,  N.  Y.  "U.  S.  E.  M." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house." (See  display  adv.,  pages  1395- 
1402.) 

BATTERY  CHEMICALS  AND  ELEC- 
TRODES. — See  Ammonium  chloride;  Car- 
bons, battery;  Copper  sulphate;  Coppers, 
battery;  Electrolyte,  storage  battery;  Elec- 
trolyte, miscellaneous;  Manganese  dioxide: 
Sulphuric  acid;  Zincs,  battery;  Chemicals, 
battery,  miscellaneous. 

BATTERY  EQUIPMENT  & SUPPLY 

CO.— 1400  S.  Michigan  Ave.,  Chicago,  111. 
Manufacturer  of  battery  repair  shop  equip- 
ment. President,  A.  Gershman;  vice-pres- 


ident, H.  Block;  secretary  and  treasurer, 
R.  Block. 

BATTERY,  FLOATING.— See  Floating 
battery. 

BATTERY  INSTRUM  ENTS.— See  Am- 
meters, battery  and  pocket;  Hydrometers; 
Testers,  battery;  Voltammeters,  battery 
and  pocket;  Voltmeters,  battery  and 
pocket. 

BATTERY  PARTS  AND  ACCESSORIES. 

— See  Boxes,  battery;  Cabinets,  battery; 
Compounds,  battery  sealing;  Connectors, 
battery;  Covers,  battery  jar;  Enamels, 
storage  battery;  Holders,  battery;  Jars, 
battery;  Plates,  battery;  Separators,  stor- 
age battery;  Siphons,  acid;  Switches,  bat- 
tery; Switches,  end  cell;  Syringes,  acid; 
Tanks,  lead- lined,  for  large  storage  bat- 
teries; Trays,  storage  battery;  Wells,  rail- 
way signal  battery. 

BATTERY  REPAIR-SHOP  EQUIP- 
MENT.— The  repair  and  maintenance  of 
storage  batteries  requires  some  special 
tools  and  equipment.  A few  of  the  most 
important  items,  such  as  lead-burning  out- 
fits and  tools,  hydrometers,  rubber  aprons 
and  gloves,  carboy  rockers,  ammeters, 
voltmeters,  testers,  rheostats,  water  stills, 
etc.,  are  listed  separately.  In  addition  to 
these  it  is  necessary  that  the  proper  vises, 
battery  turntables,  burning  racks,  etc.,  be 
provided  for  handling  the  battery  while 
repairing  it.  Post  builders  for  the  various 
round  and  square  terminal  posts  are  re- 
quired and  burning  collars  of  several 
shapes  are  also  used.  To  soften  the  seal- 
ing compound  battery  steamers  or  ovens 
are  used.  Removing  the  elements  from 
the  battery  jar  also  requires  special  tools, 
such  as  plate  and  lug  pullers.  For  han- 
dling the  acid,  special  syringes,  funnels, 
pitchers,  gloves,  sleeves,  etc.,  are  often 
provided.  Miscellaneous  tools,  such  as 
punches,  shave  hooks,  battery  knives,  lead 
rasps,  wire  brushes,  lead  cutters,  etc.,  are 
also  included  in  this  class. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago, 
111.  “Ambu." 

Ashbrook  Electric  Co.,  4111  Ravenswood 
Ave.,  Chicago,  111.  “Ashbrook." 

Battery  Equipment  & Supply  Co.,  The. 
1400  8.^  Michigan  Ave.,  Chicago,  111. 

BATTERY  TOOLS  CO..  29  A.  N.  Willow 
St.,  Montclair,  N.  J.  (battery  steamer). 
“Batoco." 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis,  Mo. 

Illinois  Battery  Steamer  Co.,  607  Spencer 
St.,  Peoria,  111.  (Battery  steamers  and 
stills.)  “Ibsco." 

Orum,  S.  R.  M.,  North  Philadelphia,  Pa. 
"Super  Six." 

Reliable  Mfg.  Co.,  The,  Cleveland.  Ohio. 
(“Reliable"  battery  filler.) 

Service  Station  Supply  Co.,  30-32  Larned 
St.,  Detroit.  Mich.  “Hyrate." 

Standard  Battery  Mfg.  Co.,  1101-3-5  N. 
Main  St.,  Fort  Worth,  Tex. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St„  New  York.  N.  Y. 

Thompson  Mfg.  Co.,  Meadville,  Pa. 
("Press-Sure”  terminal  tongs,  terminal 
reamers,  etc.) 

Xander,  J.  G.,  824  Court  St.,  Reading,  Pa. 
(“Universal"  cleaners  for  battery  ter- 
minals.) 

BATTERY  SYSTEMS,  TELEPHONE.— 

Telephone  systems  make  use  of  several 
methods  of  connection  for  their  batteries, 
which  are  usually  storage  batteries  in  the 
modern  systems. 

Local  Battery.  What  is  commonly  known 
as  the  “local-battery"  system  is  the  older 
arrangement  of  apparatus  in  a telephone 
which  placed  an  electric  battery  (usually 
of  dry  cells)  in  each  telephone  to  supply 
current  to  its  transmitter.  It  usually  has 
a magneto  generator  to  signal  others  and 
Is  sometimes  called  the  "magneto  system." 

Common  Battery.  The  more  modern  ar- 
rangement, “common  battery,"  is  an  ar- 
rangement of  telephone  apparatus  which 
supplies  all  the  transmitters  connected  to 
a central  office  with  direct  current  from 
one  storage  battery  at  the  office.  It  makes 
the  telephone  instrument  simpler  and  the 
signals  more  positive  than  the  magneto  or 
local-battery  system. 

Common-battery  systems  are  divided 
into  three  general  types  known  as  the 
Stone,  Hayes  and  impedance-condenser 
systems.  The  first  is  an  arrangement  of 
common  battery  for  feeding  direct  current 
to  telephones  which  places  the  battery  In 
a bridge  across  the  line,  with  one  or  two 
impedance  coils  in  series  with  the  battery. 
The  battery  current  divides,  part  going  to 

6S 


one  telephone  and  part  to  the  other.  It  is 
not  much  used  any  more,  because  the 
shorter  of  two  subscriber  lines  robs  the 
longer  one  of  current. 

The  Hayes  common -battery  system  is 
the  common -battery  feed  which  uses  a re- 
peating coil  to  join  together  the  two  sub- 
scriber lines.  The  repeating  coil  Jias  four 
sections  or  windings.  The  battery  is  in 
the  center  and  feeds  current  through  two 
windings  to  one  subscriber  and  through 
the  other  two  windings  to  the  other  sub- 
scriber. Each  line  gets  all  the  current 
which  its  resistance  permits.  The  battery 
must  be  very  quiet,  for  all  the  talking  cur- 
rent goes  through  it,  and  any  disturbance 
in  the  battery  makes  the  telephone  con- 
nection noisy. 

The  impedance-condenser  system  is  a 
common-battery  feed  which  has  one  impe- 
dance coil  (of  two  windings)  for  each  sub- 
scriber line,  and  connects  the  two  sub- 
scriber lines  by  condensers.  The  Impe- 
dance coils  permit  the  battery  current  to 
flow,  but  prevent  much  of  the  alternating 
talking  current  from  passing  across  from 
one  wire  to  the  other  of  the  line.  The  con- 
densers keep  the  battery  feeds  separ&te, 
but  permit  the  alternating  talking  current 
to  flow  between  the  telephones.  The  bat- 
tery does  not  need  to  be  very  quiet,  be- 
cause the  talking  current  does  not  go 
through  it  and  the  impedances  keep  the 
battery  noise  out.  Each  telephone  line 
gets  all  the  current  which  its  resistance 
permits. 

One  pole  of  the  battery,  usually  the  posi- 
tive, is  connected  to  earth  or  ground.  This 
is  then  referred  to  as  a "ground  battery." 
A supervised  battery  is  a battery  feed  wire 
for  a group  of  apparatus,  so  called  when 
it  contains  a low-resistance  relay  to  give 
supervision  if  too  much  current  is  drawn, 
or  If  the  usual  amount  be  drawn  for  too 
long  a time. 

BATTERY-TEST-O- METER.  — Trade 
name  for  storage  battery  testing  set  manu- 
factured by  A.  E.  Moeller,  261-3-5  Sump- 
ter St.,  Brooklyn,  N.  Y. 

BATTERY  TOOLS  CO.— 29  A.  N.  Wil- 
low St.,  Montclair,  N.  J.  Manufacturer  of 
battery  toolB.  C.  R.  Wickham,  sole  owner. 

BATTLE  CREEK. — Trade  name  for  elec- 
tric light  baths  manufactured  by  the 
Sanitarium  Equipment  Co.,  Battle  Creek, 
Mich. 

BAUDETTE  CEDAR  CO.— Box  615,  Bau- 
dette,  Minn.  Producer  of  cedar  poles  and 
railway  ties.  Business  established  1914. 
George  D.  Arnold,  manager. 

BAU. — Trade  name  for  conduit  box 
manufactured  by  the  Pratt-Chuck  Co., 
Frankfort,  N.  Y. 

BAUER. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Vulcan 
Mfg.  Co.,  1511  Cypress  Ave.,  Kansas  City, 
Mo. 

BAUER  BROS.  CO.,  TH E.— Springfield. 
Ohio.  Manufacturer  of  electric  feed  grind- 
ers. President,  Charles  L.  Bauer;  vice- 
president,  L.  E.  Bauer;  secretary,  W.  E. 
Copenhaver. 

BAUER  ELECTRIC. — Trade  name  for 
electric  washing  machines  manufactured 
by  the  Vulcan  Mfg.  Co.,  1511  Cypress  St., 
Kansas  City,  Mo. 

BAUER,  INC.,  H.  A.— Lansdowne,  Pa. 
Manufacturer  of  lighting  fixtures. 

BAUER,  K.  C. — Trade  name  for  oil  en- 
gine and  oil  and  gasoline  tanks  manufac- 
tured by  the  Bauer  Machine  Co.,  113  W. 
18th  St.,  Kansas  City,  Mo. 

BAUER  MACHINE  CO.,  THE.— 113  W. 
18th  St.,  Kansas  City,  Mo.  Manufacturer 
of  oil  engines,  oil  and  gasoline  tanks,  etc. 
President,  E.  G.  Hawkins. 

BAUM. — Trade  name  for  disconnecting 
switches  manufactured  by  the  Pacific  Elec- 
tric & Mfg.  Co.,  827  Folsom  St.,  San 
Francisco,  Cal. 

BAUMAN  & LOEB,  INC.— 138  Bowery, 
New  York.  N.  Y.  Manufacturer  of  light- 
ing fixtures  and  illuminating  glassware. 
President  and  treasurer,  O.  Bauman;  sec- 
retary, H.  B.  Bauman. 

BAUSCH  Sl  LOMB  OPTICAL  CO.’— 
Rochester,  N.  Y.  Manufacturer  of  auto- 
mobile lamp  lenses,  searchlight  mirrors, 
and  other  optical  equipment  and  apparatus. 

BAUXITE.— A hydrated  oxide  of  alum- 
inum, found  native  in  large  quantities, 
particularly  in  Arkansas  and  southern 
France,  and  used  as  the  raw  material  for 
manufacture  of  aluminum.  As  taken  from 
the  ground  it  contains  25  to  30%  of  alum- 
inum. Its  chief  impurities  are  silica,  iron 
oxide  and  titanium  oxide,  which  must  be 
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removed  before  the  aluminum  oxide  can 
be  reduced  to  commercially  pure  (99%) 
aluminum.  See  Bayer  process. 

BAWDEN  MACHINE  CO.,  LTD.— 163-75 
Sterling  Road.  Toronto,  Ont.,  Can.  Man- 
ufacturer of  electric  pumps,  air  compres- 
sors, steam  engines  and  friction  clutches. 
President,  F.  M.  Bawden;  secretary,  G.  T. 
Clarkson;  sales  manager,  A.  G.  Hill.  Sales 
representative,  S.  Searoe,  606  Shaughnes- 
sey  Bldg.,  Montreal,  Que.,  Can. 

BAY  DE  NOQUET  CO.— 817  Railway 
Exchange,  Chicago,  111.  Producer  of  cedar 
poles.  Business  established  1881.  Pres- 
ident and  general  manager,  George  J. 
Farnsworth;  vice-president.  John  C.  Dur- 
gin;  secretary,  George  W.  Ellis;  treasurer, 
Fred  W.  Good;  sales  manager,  M.  Mac 
Leod.  Yards,  Nahma,  Mich. 

BAY  STATE  INSULATED  WIRE  & 
CABLE  CO. — Hyde  Park,  Mass.  Manufac- 
turer of  wires  and  cables.  Business  estab- 
lished 1906.  President,  treasurer  and  gen- 
eral manager.  J.  H.  H.  McNamee;  vice- 
president  and  sales  manager,  H.  E.  Mc- 
Namee. 

BAY  STATE  STAMPING  CO.— 380 
Chandler  St.,  Worcester,  Mass.  Manufac- 
turer of  oil  and  grease  cups,  grinding 
wheel  dressers,  sheet  metal  stampings,  eto. 

BAYER  FOUNDRIES  CO.— St.  Louis. 
Mo.  Manufacturer  of  brass,  bronze  and 
aluminum  castings.  President  and  gen- 
eral manager.  Leo.  J.  Bayer;  vice-pres- 
ident, Louis  Boeger;  secretary,  August  V. 
Bayer;  treasurer,  Frank  X.  Bayer.  Main 
office  and  factory,  4057  Park  Ave.,  St. 
Louis.  Mo.  Branch  offices,  11  John  St., 
New  York,  N.  Y.;  Philadelphia,  Pa.;  Bos- 
ton, Mass.;  Baltimore,  Ohio;  Pittsburgh, 
Pa.;  Cincinnati.  Ohio;  Atlanta,  Ga.;  New 
Orleans,  La.;  Dallas,  Tex.;  San  Francisco, 
Cal. 

BAYER  PROCESS. — A process  for  the 
preparation  of  pure  alumina  from  bauxite. 
The  bauxite  is  roasted  to  oxidize  the  iron 
and  then  digested  with  caustic  soda  under 
pressure,  dissolving  the  alumina.  The 
solution  is  diluted  and  Altered  to  remove 
ferric  hydroxide,  then  treated  with  alum- 
inum hydroxide,  causing  70%  of  the 
alumina  present  in  the  supersaturated  so- 
lution to  be  precipitated.  This  is  washed 
and  dried,  while  the  solution  is  concen- 
trated  and  utilized  for  treating  more  baux- 
ite. See  Alumina. 

BAYER  STEAM  SOOT  BLOWER  CO.— 
St.  I»ui8,  Mo.  Manufacturer  of  soot  blow- 
ers. President  and  general  manager.  Leo. 
J.  Bayer;  vice-president,  Louis  Boeger; 
secretary,  August  V.  Bayer;  treasurer, 
Bayer.  Main  office  and  fac<|>ry. 
4057  Park  Ave..  St.  Louis,  Mo.  Branch  of- 
flces.  H John  St.,  New  York,  N.  Y.;  Phila- 
delphia. Pa.;  Boston,  Mass.;  Baltimore, 
Md  ; Pittsburgh.  Pa.;  Cincinnati,  Ohio; 
Atlanta.  Ga.;  New  Orleans,  La.;  Dallas, 
Tex.;  San  Francisco,  Cal. 

VALVE  CO. — St.  Louis,  Mo. 
Manufacturer  of  brass  globe,  angle  and 
check  valves.  President  and  general  man- 
ager. Leo.  J.  Bayer;  vioe-president.  Louis 
Boeger;  secretary.  August  V.  Bayer;  treas- 
urer,  Frank  X.  Bayer.  Main  office  and 
factory,  4057  Park  Ave.,  St.  Louis,  Mo. 
Branch  offices.  11  John,  St..  New  York, 
N Y.;  Philadelphia,  Pa.;  Boston.  Mass.; 

.Md  ; Pittsburgh,  Pa.;  Cincin- 
**ati,  Ohio,  Atlanta,  Ga. ; New  Orleans, 
La.;  Dallas,  Tex.;  San  Francisco,  Cal. 

BAYLEY  A SONS,  INC.— 105  Vander- 
veer  St.,  Brooklyn,  N.  Y.  Manufacturer  of 
lighting  Axtures  and  illuminating  glass- 
ware. Business  established  1914.  Presi- 
dent and  treasurer.  George  W.  Bayley; 
vice-president  and  sales  manager.  William 
F.  Andrews;  secretary,  Robert  W.  Bayley* 
general  manager,  H.  Heath.  Branch  office, 
101  Park  Ave.,  New  York,  N.  Y. 

_ CS  ' THE.— Nelson  St.,  Bloom- 

Aeld,  N.  J.  Manufacturer  of  carbon  brush - 
18*?nd  bru8h  holders-  Business  established 

BAYONET. — Trade  name  for  trolley  base, 
harp,  wheels  and  sleet  cutter  manufac- 
tured by  the  Bayonet  Trolley  Harp  Co., 
404  Mitchell  Bldg.,  SpringAefd,  Ohio. 

BAYONET  ARMS.— A wire  is  some- 
times carried  at  the  top  of  a pole  on  a 
steel  extension  rod  to  which  is  attached 
the  line  insulator  and  conductor.  This 
extension  arm  bears  a resemblance  to  a 
bayonet,  whence  the  name  bayonet  arm. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St.,  Chicago,  111. 
(See  display  adv.  page  1258.) 


ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Keystone.” 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  HI. 

BAYONET  TROLLEY  HARP  CO.— 404 
Mitchell  Bldg.,  Springfleld,  Ohio.  Manufac- 
turer of  trolley  bases,  harps,  wheels  and 
sleet  cutters.  Business  established  1903. 
President,  J.  M.  Olinger;  treasurer,  R.  A. 
Garlough. 

BAYONNE  BOLT  A NUT  CO.— Bayonne. 
N.  J.  Manufacturer  of  bolts,  nuts  and 
washers.  Business  established  1910.  Pres- 
ident. J*.  R.  Steers;  vice-presidents,  Henry 
Steers  and  E.  L.  Rupf;  secretary,  A.  J. 
Wehrmann;  general  manager,  E.  L.  Rupf; 
sales  manager,  A.  D.  Morris. 

BAYONNE  STEEL  CASTING  CO.— 
Bayonne,  N.  J.  Manufacturer  of  steel  cast- 
ings. President  and  treasurer,  W.  D.  Sar- 
gent: vice-president  and  general  manager, 
A.  H.  Jameson. 

BB. — Abbreviation  for  Best  Best  iron 
wire,  which  see. 

B.  B. — Trade  name  for  automobile  testers, 
commutator  and  other  brushes  manufac- 
tured by  Becker  Bros.,  25  N.  Jefferson  St., 
Chicago,  III. 

B-B. — Trade  name  for  carbon  brushes 
manufactured  by  the  Boxill-Bruel  Carbon 
Brush  Co..  1022  S.  Michigan  St.,  Indian- 
apolis, Ind. 

B BATTERY. — In  electron  tube  work  the 
battery  which  maintains  the  plate  at  a 
positive  potential  with  respect  to  the  fila- 
ment is  commonly  called  the  B battery. 

B- BRAND. — Trade  name  for  spark  plugs 
manufactured  by  the  Charles  H.  Buettner 
Co.,  1924-1926  W.  8th  St.,  Cincinnati,  Ohio. 

B.E. — Trade  name  for  electric  house 
pumps  manufactured  bv  the  Twinvolute 
Pump  & Mfg.  Co.,  Inc.,  216  High  St.,  New- 
ark, N.  J. 

BEACH -RUSS  CO.— New  York,  N.  Y. 
Manufacturer  of  electric  vacuum  pumps 
and  blowers,  etc.  President,  A.  T.  Beach; 
vice-president,  C.  A.  Beach;  secretary  and 
treasurer.  H C.  Russ.  Main  office,  220 
Broadway,  New  York,  N.  Y.  Factory. 
RM2kly£v,i^T *^Branch  offlcea*  Weidner 
Ch1cagoPinadelph1a'  Pa"  Conway 

BEAC9N*~7f^rade  name  for  electric  signs 
manufactured  by  the  Beacon  Mfg.  & Sales 
Co.,  Inc..  Freeport.  N.  Y. 

TinN^°?Alb£?7J?lC  wo«KS  OF  NA- 
I °NAL  vAR?/)N  9°V  'NC.-Long  Island 
city,  N.  Y.  Manufacturer  of  flashlights. 
r^a.nc^ii°^c®s*  J83  Whitehall  St..  Atlanta, 
Ga.,  3711  S.  Ashland  Ave.,  Chicago,  111. 

??.AC0^  LIGHT.— Trade  name  for  farm 
lighting  plant  manufactured  by  the  Beau- 
dette  & Graham  Co.,  Boston,  Mass. 

BEACON  MFG.  & SALES  CO.,  INC 

Freeport,  N.  Y.  Manufacturer  of  electric 
signs  and  advertising  specialties. 

BEADS,  GLASS,  I NSU  LATION.— Glass 
beads  have  been  used  in  various  places  for 
insulating  purposes.  One  use  was  on  arc 
lamps  where  the  high  temperature  was 
destructive  to  most  insulation.  The  beads 
are  strung  onto  the  wire  and  provide  a 
thick  but  flexible  Insulation  of  a rather 
meohanical  nature.  They  have  also  been 
used  in  various  forms  of  radio  equipment. 

BEADS,  GLASS,  FOR  LAMP  SHADES. 
— Glass  beads  of  various  colors  were  for- 
merly extensively  used  In  strings  to  form  a 
sort  of  fringe  around  the  edge  of  a lamp 
shade.  These  have  largely  been  replaced 
b3L^he,..use  of  silk  and  Parchment  shades 
with  silk  fringes  or  no  fringes.  On  glass 
domes  glass  beads  are  occasionally  used. 

Manufacturers: 

Friedlander,  Inc.,  Oscar  O.,  40  Murray  St., 
New  York,  N.  Y. 

Straus-Hohenstein  Co.,  132-134  W.  21st 
St.,  New  York,  N.  Y. 

BEAN  SPRAY  PUMP  CO.— San  Jos4, 
Cal.  Manufacturer  of  electric  pumps. 
President,  D.  C.  Crummey;  vice-president, 
E.  N.  Richmond;  secretary,  H.  L.  Austin. 
Main  office,  San  Jos4,  Cal.  Factories,  San 
JosS,  Cal.;  Lansing,  Mioh.  Branch  offices, 
Fresno,  Cal.;  Los  Angeles,  Cal. 

BEARDMORE  BELTING  CO.,  LTD.— 
Toronto,  Ont.,  Can.  Manufacturer  of 
leather  belting.  W.  G.  McLeod,  manager. 
Main  office,  37  Front  St.,  East,  Toronto, 
Ont.  Tannery,  Acton  West,  Ont. . Branch 
office,  59  St.  Peter  St.,  Montreal,  Que.,  Can. 
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BEARDSLEE  CHANDELIER  MFG.  CO. 

— 216  S.  Jefferson  St.,  Chicago,  111.  Manu- 
facturer of  lighting  fixtures  and  portable 
lamps.  President  and  general  manager,  F. 
R.  Farmer;  vice-president,  C.  G.  Ricklefs; 
secretary,  R.  C.  White;  treasurer,  Benja- 
min P.  George. 

BEARDSLEY. — Trade  name  for  insulator 
pins,  brackets  and  breakarms  manufac- 
tured by  the  Eastern  Malleable  Iron  Co., 
Naugatuck,  Conn. 

BEARING  BRACKETS.  — Supports  of 
open  construction  for  the  bearings  of  ma- 
chines that  are  attached  to  the  frame  sup- 
porting the  stationary  element,  which  may 
be  either  the  field  structure  or  the  arma- 
ture core  in  the  case  of  electrical  ma- 
chines. The  bearing  bracket  proper  does 
not  include  parts  of  the  bearing,  however. 
What  is  called  the  assembled  bearing 
bracket  includes  the  bracket  with  its  bear- 
ing and  all  associated  parts. 

BEARING  PEDESTALS.— Upright  sup- 
ports for  the  bearings  of  horizontal-shaft 
machines  independent  of  the  body  frame 
of  the  machine.  These  pedestals  are 
mounted  on  or  constructed  as  a part  of 
the  base  plate.  They  do  not  include  the 
bearing  itself  or  any  part  of  it.  What  is 
called  the  assembled  bearing  pedestal  con- 
sists of  the  pedestal  with  its  bearing  and 
all  accessory  parts. 

BEARINGS,  BABBITT.— A type  of  plain 
bearing  that  is  provided  with  a lining  of 
babbitt  metal  (an  alloy  of  low  coefficient 
of  friction)  on  its  cylindrical  contact  sur- 
faces. After  the  babbitt  lining  becomes 
worn  the  bearing  is  usually  rebabbitted  or 
relined  with  fresh  babbitt.  Babbitt  bear- 
ings are  among  the  most  common  in  use 
for  motors,  generators  and  other  electrical 
machinery  of  the  smaller  and  medium 
sizes. 

Manufacturers: 

American  Bearing  & Die  Casting  Corp., 
212  W.  McCarty  St.,  Indianapolis,  Ind. 
“American.” 

Bunting  Brass  & Bronze  Co.,  The,  To- 
ledo, Ohio. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  S.  K.  F.  Co.,  Ltd.,  83  King  St.. 
W..  Toronto,  Ont.,  Can. 

Doehler  Die-Casting  Co.,  Court  & Hunt- 
ington Sts.,  Brooklyn,  N.  Y. 

Franklin  Die-Casting  Corp.,  Magnolia  & 
Gifford  Sts.,  Syracuse,  N,  Y. 

Hodgkins  Co.,  J.  F.,  Box  447,  Gardiner, 
Me. 

Muzzy-Lyon  Co.,  Detroit,  Mich.  “Mogul.” 

Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111.  “Glyco.” 

S.  K.  F.  Industries,  Inc.,  166  Broadway, 
New  York,  N.  Y.  “S.  K.  F.” 

BEACH. — Trade  name  for  drill  chucks 
manufactured  by  the  Morse  Twist  Drill  & 
Machine  Co.,  New  Bedford,  Mass. 

BEACON.— Trade  name  for  cylinder  lub- 
ricators manufactured  by  the  Lunkenheim- 
er  Co.,  Cincinnati,  Ohio. 

BEAD  CHAIN  MFG.  CO.,  THE.— Mt. 
Grove  & State  Sts.,  Bridgeport,  Conn.  Man- 
ufacturer of  bead  chains  for  pull  sockets, 
etc.  Business  established  1914.  President, 
treasurer  and  general  manager,  W.  Gerald 
Bryant;  vice-presidents,  Waldo  C.  Bryant, 
Gilbert  W.  Goodridge;  secretary,  David  S. 
Day. 

BEARINGS,  BALL. — Bearings  in  which 
friction  is  greatly  reduced  by  having  balls 
roiling  in  guides  called  races,  between  the 
moving  and  stationary  parts.  The  balls 
are  often  spaced  by  separators  or  cages. 
These  bearings  are  so  constructed  that  the 
balls  will  roll  with  very  little  sliding,  hence 
rolling  friction  is  about  the  only  kind  of 
friction  that  exists  in  such  bearings.  The 
use  of  ball  bearings  in  electrical  ma- 
chinery is  increasing,  particularly  for 
motors,  as  this  type  of  bearing  allows 
considerable  reduction  in  the  length  of  the 
armature  shaft,  an  important  feature  in 
adapting  a motor  for  direct  drive  of  a ma- 
chine where  the  space  available  for  the 
motor  is  very  cramped.  The  increased  cost 
of  the  ball  •bearings ‘is  sometimes  justified 
by  the  higher  efficiency  due  to  the  reduced 
friction  losses  regardless  of  other  advan- 
tages. 

Manufacturers: 

Abbott  Ball  Co.,  The,  Hartford.  Conn. 

American  Ball  Co..  115  Clifford  St.,  Provi- 
dence, R.  I.  “American.” 

Auburn  Ball  Bearing  Co..  28  Industrial 
St.,  Rochester,  N.  Y.  “Auburn.” 

Bantam  Ball  Bearing  Co.,  The,  Bantam, 
Conn. 

Bearings  Co.  of  America,  The,  Harris- 
burg & College  Aves.,  Lancaster,  Pa. 
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Canadian  S.  K.  P.  Co..  Ltd.,  83  King  St., 
W.t  Toronto,  Ont.,  Can. 

Fafnir  Bearing  Co.,  The,  New  Britain, 
Conn. 

Federal  Bearings  Co.,  Poughkeepsie,  N. 
Y.  “Universal.” 

Q.  A.  Ball  Bearing  Mfg.  Co.,  123-141 
Albany  Ave.,  Chicago,  111. 

Gurney  Ball  Bearing  Co.,  Jamestown, 
N.  Y. 

Holden  & White  Inc.,  343  S.  Dearborn 
St.,  Chicago,  111.  “Perry  Hartman.” 

Langhaar  Ball  Bearing  Co.,  The,  Aurora, 
Ind.  “LSA.” 

Morris  Crane  ft  Hoist  Co.,  Ltd.,  The 
Herbert,  Niagara  Falls,  Can.  “Morris.” 

National  Foundry  Mfg.  ft  Supply  Co., 
Hepburn  ft  Canal  Sts.,  Williamsport, 
Pa.  “National.” 

New  Departure  Mfg.  Co.,  The,  Bristol, 
Conn.  “New  Departure,”  “Radax.” 

New  York  Bearings  Co.,  Inc.,  311  W.  59th 
St.,  New  York.  N.  Y. 

Norma  Co.  of  America.  The,  Anable  Ave., 
Long  Island  City.  N.  Y. 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

Schatz  Mfg.  Co.,  Poughkeepsie,  N.  Y. 
“Commercial.” 

S.  K.  F.  Industries,  Inc.,  165  Broadway, 
New  York.  N.  Y.  “S.  K.  F.” 

Standard  Machinery  Co.,  Auburn,  R.  I. 
(P.  O.  address,  Elmwood  Station,  Prov- 
idence, R.  I.) 

. Standard  Steel  ft  Bearings.  Inc.,  5001 
Lancaster  Ave.,  Philadelphia.  Pa.  “S. 
B.  B.” 

BEARINGS,  BRONZE.— Bronze  bearings 
are  much  used  on  medium-sized  and  large 
motors  and  generators,  where  there  is  con- 
siderable pressure  on  the  bearing  and  for 
which  a plain  babbitt  bearing  would  prove 
too  soft.  For  the  smaller  machines  of  this 
group  there  is  often  provided  a bronze  cas- 
ing to  hold  some  softer  white  metal  lining, 
such  as  babbitt.  In  this  case  the  bearing 
metal  surface  is  generally  very  thin  and 
the  bronze  casing  has  the  additional' ad- 
vantage that  even  if  the  soft  metal  Bhould 
be  worn  off  the  bronze  still  furnishes  a 
quite  acceptable  bearing. 

Manufacturers: 

American  Bearing  ft  Die  Casting  Corp., 
212  W.  McCarty  St.,  Indianapolis,  Ind. 
“American.” 

American  Bronze  Corp.,  Berwyn,  Pa. 
“Non  Gran.” 

Bronze  Metal  Co.,  30  Church  St.,  New 
York.  N.  Y.  “Vim  Metal.” 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

Doehler  Die-Casting  Co.,  Court  & Hunt- 
ington Sts.,  Brooklyn,  N.  Y.  (Babbitt- 
lined)  “Do-Lite.” 

Doubleday-Hill  Electric  Co.,  719-21  Lib- 
erty Ave.,  Pittsburgh.  Pa. 

Legler-Ellerman  Co.,  The,  Dayton.  Ohio. 

Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

Massachusetts  Oilless  Bearings  Co.,  518 
Main  St.,  Worcester,  Mass.  “C.G.M.” 
metal  oilless,  “P-L”  wood  oilless  bear- 
ings. 

Milwaukee  Die  Casting  Co.,  297  4th  St., 
Milwaukee,  Wis. 

More-Jones  Brass  ft  Metal  Co.,  3132-44  N. 
Broadway,  St.  Louis,  Mo.  “Tiger.” 

Morris  Crane  & Hoist  Co.,  Ltd.,  The 
Herbert.  Niagara  Fails,  Can.  “Morris.” 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

North  American  Smelting  Co.,  9th  & 
Thompson  Sts..  Philadelphia.  Pa. 

Pacific  Metal  Works,  153-159  1st  St..  San 
Francisco,  Cal. 

Stewart  Mfg.  Corp.,  4538  Fullerton  Ave., 
Chicago,  111. 

Titanium  Bronze  Co.,  Inc..  Sugar  ft  Laf- 
ayette Sts.,  Niagara  Falls,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St..  Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BEARINGS  CO.  OF  AMERICA,  THE.— 
Lancaster,  Pa.  Manufacturer  of  thrust  ball 
bearings  and  ball  retainers.  Business  es- 
tablished 1897.  President  and  general  man- 
ager, Jack  L.  Straub;  vice-president,  J.  S. 
Bretz;  secretary  and  treasurer,  John  Hertz- 
ler;  sales  manager,  A.  G.  Hertzler. 

BEARINGS,  JEWEL,  FOR  ELECTRICAL 
INSTRUMENTS. — Jewel  bearings  are  used 
In  nearly  all  electrical  indicating,  record- 
ing and  integrating  Instruments,  to  insure 


a long  wearing  bearing  with  very  little 
friction.  Sapphire  is  the  most  common 
bearing  jewel,  and  it  is  made  up  either 
as  a point  or  as  a cup  in  which  a hard- 
ened steel  ball  or  spindle  rotates.  Agate, 
ruby  and  diamond  have  also  been  used, 
but  they  are  harder  than  sapphire  and  thus 
more  liable  to  crack.  Where  vibration  and 
rather  rough  usage  are  encountered  sap- 
phire Is  the  best  material  for  this  purpose. 

Manufacturers: 

Bird,  Richard  H.,  11  Gifford  Ave.,  Wal- 
tham, Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Diamond  Cupped  Bearing  Co.,  130  Man- 
hattan St.,  New  York,  N.  Y. 

Eastern  Specialty  Co..  3551  N.  5th  St., 
Philadelphia,  Pa. 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace  Sts  , 
Philadelphia,  Pa. 

Fisher  & Vinal  Jewel  Works,  15  Crescent 
St.,  Waltham,  Mass. 

Worley  Jewel  Co.,  John,  Lane  St.,  Walth- 
am, Mass. 

BEARINGS,  JOURNAL,  ELECTRIC 
RAILWAY  TRUCK.— That  wearing  and  re- 
newable part  of  the  truck  through  which 
the  weight  of  the  car  or  locomotive  and  the 
pressures  due  to  braking,  accelerating,  etc., 
are  transmitted  to  the  axle.  Usually  of  the 
friction  t>pe,  called  Journal  brass.  This 
is  a brass  casting  lined  with  babbitt  or 
some  similar  low-friction  metal.  Other 
types  are  the  ball  and  the  roller.  All 
Journal  bearings  are  placed  in  dustproof 
boxes  called  journal  boxes;  (see  Boxes, 
journal.) 

BEARINGS,  MISCELLANEOUS.— This 
classification  Includes  such  types  of  bear- 
ings as  are  not  otherwise  listed  herein. 
Among  these  miscellaneous  types  are  the 
following:  chain-oiling,  collar-oiling,  ol  - 
less  and  self-oiling;  annular  combination 
radial  and  thrust;  die-cast,  lead-lined, 
wood-lined;  besides  other  types  designated 
according  to  the  machinery  or  part  for 
which  they  are  designed,  such  as  shaft- 
hanger,  pillow-block,  turbine,  automobile, 
etc. 

Manufacturers: 

Bearings  Co.  of  America,  The,  Harris- 
burg ft  College  Aves.,,  Lancaster,  Pa. 

Bound  Brook  Oil-Less  Bearing  Co., 
Bound  Brook,  N.  J.  “Bound  Brook.” 

Bunting  Brass  & Bronze  Co.,  The,  To- 
ledo, Ohio. 

Columbia  Machine  Works  ft  Malleable 
Iron  Co.,  Atlantic  Ave.  ft  Chestnut  St., 
Brooklyn.  N.  Y. 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E , Toronto,  Ont.,  Can. 

Hill  Clutch  Co.,  The.  W.  65th  St.  ft 
Breakwater.  Ave..  Cleveland,  Ohio. 

Muzzy-Lyon  Co.,  Detroit,  Mich.  “Mogul.” 

Nolu  Oilless  Bearing  Co.,  6 E.  Johnson 
St.,  Germantown,  Philadelphia,  Pa. 

Pryibil  Machine  Co.,  P..  512-524  W.  41st 
St.,  New  York,  N.  Y. 

S.  K.  F.  Industries,  Inc.,  165  Broadway, 
New  York,  N.  Y. 

BEARINGS.  PLAIN.— Bearings  in  which 
there  is  no  special  feature  for  continuous 
oiling  or  reduction  of  friction  by  the  use  of 
balls  or  rollers.  The  shaft  rests  on  the 
bearing  metal  or  lining  which  may  be  bab- 
bitt, bronze  or  other  suitable  low-friction 
material.  Among  the  types  of  plain  bear- 
ings are  babbitt,  bronze  and  wick-oiling; 
see  these  three  types  herewith.  Also  see 
Bearings,  ring-oiling. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 

BEARINGS,  RING-OILING. — A plain 
bearing  with  the  addition  of  one  or  more 
rings  on  the  shaft  which  are  large  enough 
to  dip  into  a reservoir  of  lubricating  oil 
beneath  the  bearing.  As  the  shaft  turns, 
the  rings  turn  also  and  carry  up  oil  which 
is  thus  distributed  to  all  parts  of  the  bear- 
ing. Ring-oiling  bearings  are  very  com- 
mon in  moderate  sizes  of  dynamoelectric 
machines. 

Manufacturers: 

Bond  Foundry  ft  Machine  Co.,  Manheim, 
Lancaster  Co.,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

Consolidated  Electric  Co.,  Ltd..  230-232 
King  St.,  E.,  Toronto,  Ont.,  Can. 
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Farrel  Foundry  ft  Machine  Co.,  25  Main 
St.,  Ansonia,  Conn. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Goldie  & McCulloch  Co..  Ltd.,  The,  Galt, 
Ont.,  Can. 

Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Hill  Clutch  Co.,  The.  W.  65th  St.,  ft 
Breakwater  Ave.,  Cleveland,  Ohio. 

Ideal  Electric  & Mfg.  The,  153  E.  5th 
St..  Mansfield,  Ohio. 

LINK-BELT  CO.,  329  W.  39th  SL.  Chi- 
cago, 111. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
& DeKalb  Sts.,  St.  Louis,  Mo. 

National  Foundry  Mfg.  ft  Supply  Co., 
Hepburn  ft  Canal  Sts.,  Williamsport, 
Pa«  “National.” 

Nortlberg  Mfg.  Co.,  Milwaukee,  Wis. 

BEARINGS,  ROLLER. — A bearing  in 
which  friction  is  reduced  by  rollers  be- 
tween the  shaft  and  the  stationary  parts. 
The  rollers  give  rolling  friction  with  a very 
small  amount  of  sliding  friction,  the  total 
friction  .being  much  less  than  that  of  a 
plain  bearing.  The  rollers  are  sometimes 
cylindrical,  but  are  more  commonly  con- 
ical with  the  apexes  of  the  cones  directed 
toward  the  shaft.  Hollow  cylindrical  roll- 
ers. wound  helically  from  flat  strip  chrone- 
nickel  steel,  are  largely  used  and  as  they 
are  flexible  they  adjust  themselves  to 
slight  inaccuracies  in  the  journal.  Roller 
bearings  are  used  where  heavy  loads  have 
to  be  carried,  and  are  sometimes  used  un- 
der these  conditions  as  thrust  bearings 
with  success. 

Manufacturers: 

Bailey  Co.,  George  D.,  4505  Ravenswood 
Ave.,  Chicago,  111. 

Bantam  Ball  Bearing  Co.,  The,  Bantam, 
Conn. 

Bock  Bearing  Co.,  The,  Phillips  Ave.  ft 
Michigan  Central  R.  R.,  Toledo,  Ohio. 

Bond  Co..  Charles,  617-19  Arch  St..  Phil- 
adelphia, Pa. 

Bond  Foundry  & Machine  Co.,  Manheim, 
Lancaster  Co.,  Pa. 

Graham  Roller  Bearing  Co.,-  Coudersport, 
Pa. 

Morris  Crane  & Holst  Co.,  Ltd.,  The 
Herbert,  Niagara  Falls,  Can.  “Morris.” 

National  Foundry  Mfg.  ft  Supply  Co., 
Hepburn  & Canal  Sts.,  Williamsport, 
Pa.  “National.” 

New  York  Bearings  Co.,  Inc.,  311  W.  59th 
St..  New  York,  N.  Y. 

Norma  Co.  of  America,  The,  Anable  Ave., 
Long  Island  City,  N.  Y. 

Pratt  Mfg.  Co..  William  E.,  190  N.  State 
St.,  Chicago,  III.  “Twinline”,  “Makut- 
chan.” 

Pyott  Co.,  George  W.,  North  Ave.  ft 
Noble  St.  Chicago,  111. 

Railway  Roller  Bearing  Co.,  Syracuse, 
N.  Y.  (“Rollway”  railway  bearings.) 

Standard  Machinery  Co.,  Auburn,  R.  X. 
(P.  O.  address,  Elmwood  Station, 
Providence,  R.  I.). 

Standard  Steel  ft  Bearings,  Inc.,  5001 
Lancaster  Ave.,  Philadelphia,  Pa.  “S. 
R.  B.” 

BEARINGS  SELF- ALINING. — One  in 
"•hich  the  bearing  metal  is  free  to  turn 
through  small  angles  in  any  direction 
about  a point  on  the  axis  of  the  shaft  at 
the  middle  of  the  bearing,  thus  permitting 
the  bearing  to  aline  itself  automatically 
with  the  shaft.  There  are  also  several 
types  of  self-alining  ball  bearings. 

BEARINGS,  STEP.— A bearing,  usually 
vertical  in  which  the  shaft  has  two  con- 
siderably different  diameters  Jointed  by  a 
plane  surface  perpendicular  to  the  axis 
of  the  shaft.  This  surface,  in  vertical- 
shaft  machines,  forms  the  surface  of  the 
bearing  which  supports  the  weight  of  the 
machine.  Oil  under  very  heavy  pressure 
is  forced  between  the  bearing  surfaces,  so 
that  the  weight  rests  on  a layer  of  oil.  Step 
bearings  are  used  with  vertical-shaft  steflm 
turbine  and  waterwheel  generating  sets, 
also  vertical  motors  and  vertical  synchron- 
ous converters.  By  having  part  of  the 
shaft  of  smaller  diameter  accurate  center- 
ing of  the  shaft  is  secured. 

Manufacturers: 

Bantam  Ball  Bearing  Co.,  The,  Bantam, 
Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont..  Can 

Hill  Clutch  Co.,  The.  W.  65th  St.  ft 
Breakwater  Ave.,  Cleveland,  Ohio. 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago. III. 

Medart  Patent  Pulley  Co..  Inc..  Potomac 
ft  DeKalb  Sts.,  St.  Louis,  Mo. 

More-Jones  Brass  ft  Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 
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New  York  Bearings  Co.,  311  W.  5»th  St.. 
New  York.  N.  Y. 

Olney  ft  Warrin,  Inc..  297-301  Lafayette 
St..  New  York,  N.  Y. 

Pryibil  Machine  Co..  P..  512-524  W.  41st 
St..  New  York,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  ft  W.  4th  St.,  Cleveland,  Ohio. 

BEARINGS,  THRUST.— A bearing  de- 
signed to  hold  against  a force  acting  in 
the  direction  of  the  shaft.  This  force  oc- 
curs in  such  machines  as  ventilators  and 
pumps  or  other  machines  driving  a pro- 
peller of  a ship,  and  in  heavy  vertical  ma- 
chines where  the  lower  bearing  supports 
the  weight.  There  are  two  classes  of 
thrust  bearings;  those  in  which  the  load 
is  supported  by  plates  or  surfaces  between 
which  are  placed  balls  or  rollers  on  which 
the  revolving  plate  is  carried;  those  in 
which  the  load  is  supported  by  plates  or 
surfaces  between  which  a him  of  oil  is 
maintained.  The  first  class  is  best  suited 
for  comparatively  light  loads  and  low 
speeds.  The  second  class,  sometimes  called 
“marine  type,"  often  consists  of  several 
collars  turned  on  a shaft,  between  which 
horseshoe- shaped  rings  are  placed  for  the 
collar  to  bear  on.  Later  developments 
have  made  use  of  a single  bearing  surface, 
where  the  rotating  and  stationary  surfaces 
are  separated  by  a film*  of  oil  supplied 
under  high  pressure.  Spring-supported 
bearings  have  been  developed  to  employ  a 
single  collar  effectively  and  thus  give  a 
fairly  simple  and  compact  construction. 


BEATON  ft  CADWECL  MFG.  CO.— New 
Britain,  Conn.  Manufacturer  of  conduit 
and  pipe  hangers,  valves,  steam  specialties, 
etc.  W.  H.  Cadwell,  president. 


BEATS  AND  BEAT  RECEPTION.— In 

radio  communication,  if  two  sources  fur- 
nish undamped  oscillations  of  different  fre- 
quencies which  act  together  on  the  same 
circuit,  the  resultant  oscillations  in  the 
circuit  obtained  by  adding  the  two  com- 
ponents will  consist  of  beats  or  a periodic 
rise  and  fall  in  amplitude,  which  will  occur 
at  a rate  equal  to  the  difference  in  fre- 
quencies of  the  two  oscillations.  In  the 
reception  of  undamped  signals,  this  is  one 
method  used,  called  the  heterodyne  meth- 
od. The  incoming  signals  represent  one 
component  oscillation,  the  other  being  gen- 
erated in  the  receiving  apparatus.  The 
resultant,  when  rectified,  furnishes  a mu- 
sical note  in  the  telephone,  the  pitch  of 
which  can  readily  be  altered  by  varying 
the  frequency  of  the  local  oscillations. 

BEATTIE  ZINC  WORKS.  — Reading, 
Mass.  Manufacturers  of  wet  batteries  and 
battery  zincs.  Business  established  1887. 
President,  Avery  W.  Clark;  treasurer  and 
general  manager,  Alvah  W.  Clark. 


BEATTY  BROS., 

Can.  Manufacturer 
machines. 


LTD. — Fergus.  Ont. 
of  electric  washing 


BEAUDETTE  A GRAHAM  CO.— Boston, 
Mass^  Manufacturer  of  farm  lighting 
plants. 


Manufacturers: 

American  Ball  Co.,  115  Clifford  St.,  Prov- 
idence, R.  I.  “American.”  (Ball  end 
thrust.) 

Bantam  Ball  Bearing  Co.,  The,  Bantam, 
Conn. 

Bearings  Co.,  of  America,  The,  Harris- 
burg ft  College  Aves.,  Lancaster,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  S.  K.  F.  Co.,  Ltd.,  83  King  St.. 
W.,  Toronto,  Ont.,  Can. 

Fafnlr  Bearing  Co.,  The,  New  Britain, 
Conn. 


. ww,,v  v*y.,  «.  «i. — Jrmiadel- 

phia,  Pa.  Manufacturer  of  coal  and  ash 

ioSldllrSL  mSchLnery*  Business  established 
1906.  President  and  general  manager.  R 
H.  Beaumont;  secretary,  E.  A.  Thumlert; 
treasurer,  A.  J.  Wunderle;  sales  manager. 
£.  nE-  ?!Kh-  Main  offlce-  315-19  Arch  St., 
PhUadelph^,  Pa  Branch  offices,  50  Church 
St..  New  York,  N.  Y.;  618  Citizens  Bldg.. 

°h,°:  Kresge  Bldg.,  Detroit, 
Mich.,  230  5th  Ave.,  Pittsburgh,  Pa.  Sales 
representatives,  P I.  Perkins  Co.,  141 

SM<n?«08t0nl  Ma“:\  Abell-Howe  Co., 
S.  Michigan  Ave.,  Chicago,  III. 


G.  A.  Ball  Bearing  Mfg.  Co..  123-141 
Albany  Ave.,  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Spring  supported  thrust 
bearings  which  have  been  demonstrat- 
ed succesq(ul  on  different  classes  of 
ships  for  use  on  propeller  shafts  and 
also  in  large  central  power  station  In- 
stallations. Bearings  of  any  size  re- 
quired can  be  furnished.  The  use  of 
single  collar  thrust  bearings  has 
proved  that  it  is  safer  to  carry  the 
load  on  a single  bearing  with  high 
unit  pressure  than  to  try  to  obtain 
low  unit  pressure  by  a more  or  less 
unsuccessful  distribution  over  six  or 
more  bearings.  The  size,  weight,  first 
and  operating  costs  of  a spring  thrust 
bearing  are  less  than  for  a multi-collar 
bearing.  (Bulletin  49710B.)—  See  adv. 
pages  1203-1223.— Adv. 

Graham  Roller  Bearing  Co.,  Coudersport, 
Pa. 

Gurney  Ball  Bearing  Co.,  Jamestown. 
N.  Y. 

Hill  Clutch  Co.,  The.  W.  «5th  St.  & 
Breakwater  Ave.,  Cleveland.  Ohio. 

Langhaar  Ball  Bearing  Co.,  The,  Aurora, 
Ind. 

LINK-BELT  CO..  329  W.  39th  St.,  Chi- 
cago, 111. 

Med&rt  Patent  Pulley  Co.,  Inc.,  Potomac 
ft  DeKalb  Sts.,  St.  Louis.  Mo. 

More-Jones  Brass  ft  Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

Morris  Crane  & Hoist  Co.,  Ltd.,  The 
Herbert,  Niagara  Falls,  Can.  “Morris.” 

New  York  Bearings  Co.,  Inc.,  311  W. 
69th  St..  New  York.  N.  Y. 

Norma  Co.  of  America.,  The,  Anable 
Ave.,  Long  Island  City,  N.  Y.  < 

Pratt  Mfg.  Co..  William  E..  190  N.  State 
St.,  Chicago,  111.  “Pratt.” 

Railway  Roller  Bearing  Co.,  Syracuse, 
N.  Y.  “Roll way." 

Schafer  Bearing  Corp.,  4500  Ravenswood 
Ave.,  Chicago.  111. 

8.  K.  F.  Industries,  Inc.,  165  Broadway, 
New  York,  N.  Y.  “S.  K.  F.“ 

Titanium  Bronze  Co..  Inc.,  Sugar  ft 
Lafayette  Sts..  Niagara  Falls,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  ft  W.  4th  St.,  Cleveland,  Ohio. 

BEARINGS,  WICK -OILING. — A bearing 
in  which  lubrication  is  secured  through  a 
wick  that  conveys  grease  up  from  a reser- 
voir to  the  bearing  by  capillary  attraction. 
This  is  a common  type  on  fractional-horse- 
power  motors  and  very  small  generators. 


—n.un.-imuc  name  ior  ngnung  fix- 
tures, switches  and  other  electrical  spe- 
cialties manufactured  by  the  Beaver  Ma- 

Newar*  N°°j.  °°"  InC"  626  N'  3rd  «- 


BEAVER.— Trade  name  for  pipe  and 
conduit  cutters  and  die  stocks  manufac- 
tured by  the  Borden  Co.,  Warren,  Ohio. 

BEAVER  MACHINE  ft  TOOL  CO.,  INC. 
— 625  N.  3rd  St.,  Newark,  N.  J.  Manufac- 
turer of  lighting  fixtures  and  fittings, 
switches  and  other  electrical  specialties. 
Business  established  1914.  President, 
Ernest  B.  Slade;  vice-president  and  sec- 
retary, H.  E.  Slade;  vice-president  and 
general  manager,  A.  T.  Doud;  treasurer, 
E.  B.  Slade.  Sales  representative,  R.  A. 
Belmont,  50  Church  St.,  New  York,  N.  y. 

BEAVERETTE. — Trade  name  for  die 
stocks  made  by  the  Borden  Co.,  Warren, 
Ohio. 


BECCO. — Trade  name  for  automobile 
specialties  manufactured  by  the  Michigan 
Motor  Specialties  Co.,  44-50  Mt.  Elliott 
Ave.,  Detroit,  Mich. 

BECHTOLD,  EDMUND  E.— 1926  S.  Wa- 
bash Ave..  Chicago,  111.  Manufacturer  of 
candles  for  electric  candelabra.  Pro- 
prietor, Edmund  E.  Bechtold. 

BECK  BROS.— 3648  N.  2nd  St.,  Phil- 
adelphia, Pa.  Manufacturers  of  laboratory 
galvanometers  and  Wheatstone  bridges. 

BECKER  BROS.— 25  N.  Jefferson  St., 
Chicago,  111.  Manufacturers  of  automobile 
testers  and  commutator  and  other  brushes. 
President,  O.  E.  Becker;  vice-president, 
C.  J.  Becker;  secretary  and  general  man- 
ager, W.  F.  Becker. 

BECK  ft  CO.,  OSCAR.— 280  Maujer  St.. 
Brooklyn,  N.  Y.  Manufacturers  of  hydrom- 
eters and  thermometers.  Business  estab- 
lished 1914. 

BECKER  ELECTRIC  WORKS.  — 3055 
Lincoln  Ave.,  Chicago,  111.  Manufacturers 
of  bell-ringing  transformers  and  other 
electrical  apparatus.  Business  established 
1918.  Julius  Becker,  sole  owner.  Exclu- 
sive distributor  for  bell-ringing  transform- 
ers, Peerless  Light  Co.,  665  W.  Washing- 
ton Blvd.,  Chicago,  111. 


BECKER  MILLING  MACHINE  CO.— 
Boston,  Mass.  Manufacturer  of  motor- 
driven  milling  machines.  Main  office,  53 
Franklin  St.,  Boston,  Mass.  Factories, 
Hyde  Park  and  Worcester,  Mass.  Branch 
offices,  New  York,  N.  Y.;  Chicago,  111.; 
Cleveland,  Ohio;  Detroit,  Mich.;  Indian- 
apolis, Ind.;  Worcester,  Mass. 

BECKER  PROCESS.  — An  electrolytic 
process  for  the  production  of  metallic  so- 
dium from  a bath  of  fused  caustic  soda 
and  sodium  carbonate;  the  operation  is 
quite  similar  to  the  Castner  process,  which 
see. 

BECKLEY  MACHINE  ft  ELECTRIC 
CO. — Beckley,  W.  Va.  Manufacturer  of 
coils.  Business  established  1919.  Presi- 
dent, W.  E.  Griffith;  secretary  and  gen- 
eral manager,  J.  T.  Evans;  treasurer  and 
sales  manager,  A.  J.  Trumas. 

BECKMAN  ft  LINDEN  ENGINEERING 
CORP. — 604  Mission  St.,  San  Franoisco, 
Cal.  Manufacturer  of  electric  furnaces  for 
smelting  ore.  President,  J.  W.  Beckman; 
vioe-president,  H.  E.  Linden;  secretary 
and  treasurer,  W.  A.  Jackson. 

BE* CO. — Trade  name  for  motors  manu- 
factured by  the  Birtman  Electric  Co.,  Lake 
ft  Desplalnes  Sts.,  Chicago,  111. 

BECO. — Trade  name  for  fixture  stems, 
hangers  and  insulating  specialties  manu- 
factured by  the  Butler  Electric  Co.,  3531 
Cottage  Grove  Ave.,  Chicago,  111. 

BECQUEREL,  ALEXANDRE  E.  — A 
French  physicist  (born  1820,  died  1891). 
He  and  his  son,  Antoine  Henri  (born  1852, 
died  1908),  were  distinguished  for  their 
investigations  of  electric  light,  phosphor- 
escence, fluorescence,  etc.  The  younger 
Bacquerel  was  the  discoverer.  In  1896,  of 
the  emission  from  luminous  bodies  of  in- 
visible penetrating  radiations  known  now 
as  Becquerel  rays.  This  discovery  helped 
lay  the  foundation  for  later  discoveries  in 
radioactivity. 

BECQUEREL  CELL.— An  early  attempt 
to  convert  {he  chemical  energy  of  carbon 
direct  into  electrical  energy  by  oonsumlng 
the  carbon  in  a special  form  of  primary 
cell.  See  Carbon  cells. 

BEDFORD  FOUNDRY  ft  MACHINE  CO. 
— Bedford,  Ind.  Manufacturer  of  electric 
cranes  and  hoists.  President  and  treas- 
urer, Ed.  A.  Sohn;  secretary,  F.  E.  Pit- 
man; sales  manager,  Leo  B.  Sohn.  Main 
office  and  factory,  Bedford.  Ind.  Branch 
offices,  30  Church  St.,  New  York,  N.  Y.; 
Railway  Exchange  Bldg.,  Chicago,  111. 

BEE  LINE. — Trade  name  for  electrical 
underground  construction  tools  and  special- 
ties manufactured  by  the  Brocklen  Under- 
ground Electrical  Mfg.  Co.,  Glenside,  Pa. 

BEEBE  MFG.  CO. — Minneapolis,  Minn. 
Manufacturer  of  electric  washing  ma- 
chines. 

BEE* DEE. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Brandt-Dent 
Co.,  Watertown,  Wis. 

BEEHIVE. — Trade  name  for  industrial 
lighting  reflector  manufactured  by  the  Na- 
tional X-Ray  Reflector  Co.,  235  W.  Jack- 
son  Blvd.,  Chicago,  HI. 

BEEKS. — Trade  name  for  radio  condens- 
ers. keys,  eto.,  manufactured  by  J.  H.  Bun- 
nell ft  Co.,  32  Park  Place,  New  York,  N.  Y. 

BEERS,  I.  F.— 1168-60  Portland  Ave., 
Rochester,  N.  Y.  Manufacturer  of  ther- 
mostats. 

BEERS  SALES  CO.— 1 Hudson  St..  New 
York,  N.  Y.  Manufacturer  of  portable 
lamps.  President,  A.  S.  Lyhne;  secretary, 
Herman  K.  Beach;  treasurer,  George  G. 
Beers. 

BEESWAX The  plastic  material  se- 

creted by  bees  and  used  by  them  in  the 
construction  of  honeycomb  cells.  It  is 
largely  produced  both  In  the  United  States 
ana  Europe,  but  much  is  also  obtained 
from  parts  of  Asia  and  Africa.  It  is  a 
solid,  tough  substance  of  a pale  yellowish- 
brown  color.  It  melts  at  about  153*  F. 
It  is  used  as  a finish  for  wood,  in  the  man- 
ufacture of  sealing  wax,  lithographic  cray- 
ons, mastic  varnish,  etc.  When  used  by 
itself  as  an  insulator  it  has  a dielectric 
strength  of  about  250  volts  per  mil.  It  is 
widely  used  as  an  ingredient  of  insulating 
waxes  and  compounds,  which  are  used  to 
impregnate  magnet  wire  and  cotton  and 
silk-covered  wires  and  cables.  It  has  a 
resistivity  of  1014  to  101T  ohm-cm. 

Manufacturers: 

Candy  ft  Co.,  401  N.  Paulina  St.,  Chi- 
cago. 111. 

Chamberlin  ft  Johnson.  Inc.,  1238-40 
Voskamp  St.,  Pittsburgh,  Pa. 
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Strohmeyer  & Arpe  Co.,  139-141  Franklin 
St.,  New  York,  N.  Y.  “Montan,” 
“Ozokerite,”  “Carnauba.” 

BEE-VAC. — Trade  name  for  electric 
vacuum  cleaner  manufactured  by  the  Birt- 
man  Electric  Co.,  Lake  & Desplaines  Sts., 
Chicago,  111. 

BEGGS  A CO.,  JAMES. — 36  Warren  St.. 
New  York,  N.  Y.  Manufacturers  of  boil- 
ers, blowers,  feed  water  heaters  and  other 
power  plant  specialties. 

BELAND. — Trade  name  for  track  drills 
manufactured  by  the  Aldon  Co.,  3338  Rav- 
enswood  Ave.,  Chicago,  111. 

BELCHER. — Trade  name  for  ground 
clamps  manufactured  by  Hubbard  & Co., 
6301  Butler  St.,  Pittsburgh,  Pa. 

BELDEN  BRICK  CO.,  THE. — 712  Tus- 
carawas St.,  W.,  Canton,  Ohio.  Manufac- 
turer of  acidproof  brick  for  battery  rooms, 
etc.  Business  established  1886.  President, 
John  T.  Blake;  vice-president,  L.  B.  Hart- 
ung;  secretary  and  general  manager,  P.  B. 
Belden;  treasurer,  P.  W.  Hartung. 

BELDEN  MFG.  CO. — Chicago,  111.  Man- 
ufacturer of  wires,  cables  and  cords. 
Business  established  1902.  President,  J.  C. 
Belden;  vice-president,  N.  B.  Parsons; 
secretary,  H.  E.  Wilkins;  treasurer,  W.  D. 
Rumsey;  sales  manager,  C.  P.  Belden.  Main 
office  and  factory,  2300  S.  Western  Ave., 
Chicago,  111.  Branch  office,  Metuchen, 
N.  J. 

BELDEN  AM  EL. — Trade  name  for  enamel 
magnet  wire  manufactured  by  the  Belden 
Mfg.  Co.,  2300  S.  Western  Ave.,  Chicago, 
111. 

BELDENITE.— Trade  name  for  rubber- 
covered  wire  and  cable  manufactured  by 
the  Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
.Chicago,  111.  , 

BELDEN  MOLD.— Trade  name  for  mold- 
ed insulations  manufactured  by  the  Belden 
Mfg.  Co.,  2300  S.  Western  Ave.,  Chicago, 
111. 

BELDENTAPE.— Trade  nam#for  cotton 
tape  and  webbing  manufactured  by  the 
Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111. 

BELFRY  A CRAIGHEAD.  — Tribune 
Bldg.,  Chicago,  111.  Manufacturers  of  sol- 
dering irons  and  torches.  Business  estab- 
lished 1920.  Factory.  Maywood,  III. 

BELKNAP  SYSTEM.— Trade  name  for 
electric  addressing  machine  manufactured 
by  the  Rapid  Addressing  Machine  Co.,  46 
W.  23rd  St..  New  York,  N.  Y. 

BELL,  ALEXANDER  GRAHAM.— An 
American  scientist  (born  at  Edinburgh, 
Scotland,  1847),  distinguished  for  his  in- 
vention of  the  telephone.  He  received  his 
education  In  Edinburgh  and  at  the  London 
University.  In  1870  he  moved  to  Canada. 
He  was  greatly  interested  in  his  father’s 
system  of  instruction  of  the  deaf  and  dumb, 
and  In  1872  he  became  professor  of  vocal 
physiology  in  Boston  University.  Soon 
thereafter  he  began  experiments  which 
led  to  the  invention  of  the  telephone,  and 
for  this  on  Feb.  14,  1876,  he  received  the 
basic  telephone  patent.  Further  experi- 
ments led  to  the  improvement  of  the  ap- 
paratus and  a company  was  organized  for 
its  development.  Among  his  more  import- 
ant inventions  are  the  harmonic  multiple 
telegraph  (1874);  the  fundamental  method 
that  underlies  the  electric  transmission  of 
speech  (1875);  the  photophone  for  trans- 
mitting speech  and  other  sounds  to  a dis- 
tance by  means  of  a beam  of  light  (1880); 
tetrahedral  kites  and  kite  structures 
(1903);  joint  inventor  in  a number  of  im- 
provements designed  to  promote  aerial 
locomotion  in  connection  with  the  Aerial 
Experiment  Association  (1903-1908).  Many 
medals  and  honorary  degrees  have  been 
conferred  upon  him.  Dr.  Bell  is  still  keen- 
ly interested  in  science  in  general  and 
especially  in  methods  for  minimizing  the 
handicaps  of  the  deaf. 

BELL  A HOWELL  CO.— Chicago.  111. 
Manufacturer  of  motion-picture  machinery 
and  accessories.  Business  established, 
1907.  President,  R.  J.  Kittredge;  vice- 
president,  A.  S.  Howell;  secretary,  C.  A. 
Ziebarth;  treasurer  and  general  manager, 
J.  H.  McNabb;  sales  manager,  P.  N.  Flum. 
Main  office  and  factory,  1801-15  Larch- 
mont  Ave.,  Chicago,  111.  Branch  offices: 
220  W.  42nd  St.,  New  York.  N.  Y.,  Los 
Angeles.  Cal.  Sales  representative:  Rob- 
ertson-Cole  Co.,  Singer  Bldg.,  New  York, 
N.  Y. 

BELL  ELECTRIC  MOTOR  CO. — Gar- 
wood, N.  J.  Manufacturer  of  motors  and 
generators.  President,  A.  C.  Bell;  vice- 
president,  T.  R.  Bell;  secretary,  A.  L.  Bell. 


Main  office  and  factory,  Garwood,  N.  J.  | 
Branch  office,  30  Church  St.,  New  York, 
N.  Y. 

BELL- JAR  CELL.— A general  type  of 
electrolytic  cell,  used  mainly  in  the  elec- 
trolysis of  brine  solutions,  in  which  a bell- 
jar  arrangement,  combined  with  the  action 
of  gravity,  serves  to  keep  the  anode  and 
cathode  solutions  separate,  thus  making  a 
diaphragm  unnecessary.  See  Alkali,  elec- 
trolytic. 

BELL  LUMBER  CO.— Security  Bldg., 
Minneapolis,  Minn.  Manufacturer  of  cedar 
poles,  posts  and  ties.  President,  M.  J. 
Bell;  secretary,  W.  C.  Meader;  treasurer, 
Robert  Kelly.  Butt  treating  plants  and 
shipping  yards,  Newport,  Wash.;  Ashland, 
Wis.;  Schofield,  Wis. ; Minnesota  Transfer, 
Minn. 

BELL  RINGERS  OR  TOLLERS.— See 
Ringers  and  tollers,  bell,  motor-operated. 

BELL-RINGING  TRANSFORMERS.  — 
See  Transformers,  bell-ringing. 

BELL  WASHER  A WRINGER  CO.— 
1051  Power  Ave.,  Cleveland,  Ohio.  Manu- 
facturer of  electric  washing  machines. 

BELLE  CITY  MALLEABLE  IRON  CO. 
— 1500  Kewanee  St.,  Racine,  Wis.  Manu- 
facturer of  malleable  iron  and  electric  steel 
castings.  Business  established  1892.  Pres- 
ident, J.  F.  Stone;  secretary  arid  treasurer, 
C.  S.  Anderson. 

BELLS,  ALTERNATING. CURRENT.  — 
Signal  appliances  in  which  the  vibrating 
hammer  is  operated  by  the  armature  of  an 
electromagnet  specially  designed  for  oper- 
ation on  a-c.  circuits.  They  are  distin- 
guished from  transformer  bells  in  that  they 
can  operate  directly  from  110  or  220 -volt 
lighting  or  power  mains  and  do  not  re- 
quire a transformer. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  HI. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  page 
1231-1234.) 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

EDWARDS  & CO..  INC.,  New  York, 
N.  Y.  Loud  ringing  bells  to  operate 
with  low  voltage  transformers.  Sizes 
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Edwards  Loud  Ringing  Bell 

3 to  12  in.  Particularly  desirable  for 
schools,  industrial  plants,  etc.  Saves 
buying  or  replacing  batteries.  See 
“Bells,  Weatherproof/  ’ for  Rectibells, 
for  110  or  220  volts,  alternating  cur- 
rent.— Adv. 

Haas  Electric  & Mfg.  Co.,  The  R..  305  E. 

Monroe  St.,  Springfield,  111.  “Ideal.”  * 
HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 
“H-C,”  “AD.” 

KLAXON  CO.,  Newark,  N.  J. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo.  (For  rail- 
roads only.) 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 
Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO.,  Me- 
nominee, Mich.  “Signal.” 

Standard  Transformer  Co.,  The,  Dana 
Ave.,  Warren,  Ohio. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “PR.” 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

BELLS,  DIFFERENTIAL.  — Differential 
bells  have  the  magnet  windings  wound  to 
oppose  one  another.  When  the  armature 


is  drawn  over  by  one  magnet  winding,  it 
makes  contact  which  energizes  the  other 
winding  and  since  the  two  oppose,  the 
cores  are  demagnetized  and  the  armature 
is  drawn  back  by  its  spring.  There  is 
practically  no  sparking  with  a differential 
bell,  hence  it  is  used  on  circuits  of  rela- 
tively high  voltage. 

BELLS.  ELECTRIC  VEHICLE.— These 
are  large  vibrating  bells  used  on  electric 
vehicles  in  place  of  the  horn  used  on  gas 
automobiles.  They  are  made  to  operate 
on  direct  current  of  88  volts  or  less  and 
are  connected  to  the  vehicle  battery- 
Gongs  from  5 to  10  ins.  in  diameter  are 
made  and  they  are  placed  out  of  sight  on 
the  car.  A push  button  is  installed  either 
on  the  floor  of  the  car  to  be  operated  by 
the  foot  or  in  the  end  of  the  controller 
handle  or  some  other  convenient  place. 

Manufacturers: 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Gong  Bell  Mfg.  Co.,  The,  East  Hamp- 
ton, Conn. 

Stanley  .&  Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “PR.” 

BELLS.  ELECTROMECHANICAL.— The 
name  indicates  the  method  of  operation. 
The  bell  is  actuated  by  a spring  which  is 
wound  mechanically  and  held  by  a locking 
lever.  This  lever  is  subject  to  release  by 
an  electromagnet  armature.  The  tripping 
current  in  some  types  is  as  small  as  60 
milliamperes.  This  principle  is  used  chiefly 
on  fairly  large  bells  whose  operation  as 
straight  electric  bells  would  take  much 
heavier  current  than  Is  desired  to  use  on 
the  circuit.  Such  bells  must  be  frequently 
inspected  to  see  that  they  are  properly 
wound,  else  they  become  unreliable. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  HI. 
(See  display  advertisement  on  pages 
1281-1234.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  “Bunnell.” 

EDWARDS  & CO..  INC..  140th  A Ex- 
terior Sts.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
“H-C.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI..  New  York,  N.  Y.  “Mesco.” 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO..  253  7th  Ave.,  New  York, 
N.  Y.  “Hess,”  “Circle  H.” 

Reiter,  G.  C.,  Canton,  Ohio. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “PR.” 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

BELLS,  EXTENSION  TELEPHONE.— 
An  extension  bell  is  simply  a telephone 
bell  located  at  a distance  from  the  tele^- 
phone  set  to  attract  attention  in  case  the 
regular  bell  can  not  be  heard.  It  is  useful 
in  sheds,  warehouses,  stores,  residences, 
etc. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  pages 
1231-1234.) 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 
“H-C.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
III.  (See  display  advertisement  on 
page  1327.) 

KLAXON  CO.,  Newark.  N.  J. 

Leich  Electric  Co.,  Genoa,  111. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Monarch  Telephone  Mfg.  Co.,  Fort 
Dodge,  Iowa. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian.  Mich. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “Faraday.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 


When  writing  to  manufacturers  please 
mention  the 
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BELLS,  FIRE-ALARM Bells  employed 

for  fire-alarm  purposes  are  equipped  'with 
gongs  of  large  sizes  ranging  from  8 to  12 
ins.  in  diameter  and  are  of  either  the 
single-stroke  or  the  vibrating  type.  The 
single-stroke  bells  are  used  on  closed -cir- 
cuit code-ringing  systems,  giving  the  num- 
ber of  the  box  from  which  the  signal  orig- 
inated. Open-circuit  systems  do  not  have 
this  feature  and  employ  vibrating  alarm 
bells. 

Manufacturers: 


Autocall  Co.,  The,  Shelby,  Ohio. 
AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago,  111. 
BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  pages 
1231-1234.) 

Bunnell  & Co..  J.  H..  32  Park  Place,  New 
York.  N.  Y.  “Bunnell/* 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

G&mewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 
HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St..  Boston,  Mass. 
“H-C.** 


KLAXON  CO.,  Newark,  N.  J. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO..  253  7th  Ave.,  New  York 
N.  Y.  “Hess/*  * ‘Circle  H.“ 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI., 
Newark  1ST  J 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

Reiter,  Q.  C.,  Canton,  Ohio. 

SAMSON  ELECTRIC  CO.,  Canton.  Mass. 

Schwarze  Electric  Co.,  E.  Church  St.. 
Adrian,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO..  Me- 
nominee. Mich.  “Signal.” 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 

U.  S.  E.  M.  Co.,  605  W.  42nd  St.,  New 
York,  N.  Y.  “USEM.** 


BELLS,  MARINE. — Electric  bells  having 
the  magnet  ooils  and  other  operating  parts 
enclosed  in  water-tight  and  often  also 
vapor-tight  casings  designed  especially  for 
use  on  shipboard  and  in  other  damp  loca- 
tions. Special  protection  is  necessary  not 
only  to  prevent  grounding  due  to  excessive 
moisture,  but  also  to  guard  against  cor- 
rosion from  salt  water  in  the  case  of  sea- 
going vessels.  Bells  of  this  type  are  also 
needed  in  such  damp  or  gas-laden  places 
as  chemical  plants,  mines,  dye  houses, 
laundries,  packing  houses,  etc. 


Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco.  Rug- 
gedness in  structure,  liberal  sized  cur- 
rent carrying  parts,  effective  insulation 
and  careful  selection  of  metals  are 
worthy  features  of  Benjamin  bells 
which  are  made  In  water  tight  and 
non- water  tight  styles,  vibrating  or 
single  stroke  and  for  alternating  or  di- 
rect current. — Adv. 


' Cory  & 8on.  Inc.,  Charles,  183-187  Varick 
St..  New  York.  N.  Y. 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 
HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  8t.,  Boston,  Mass. 
“H-C/* 


McAvity  & Sons.  Ltd.,  T.,  King  St.,  St. 
John.  N.  B.,  Can. 

Manhattan  Electrical  Supply  Co.,  Inc..  17 
Park  PL,  New  York,  N.  Y.  “Mesco.” 

Marine  Electric  Co.,  196  Fremont  St., 
San  Francisco,  Cal.  “Meco.” 

National  Marine  Lamp  Co..  The,  Forest- 
ville,  Conn. 

Reiter.  G.  C..  Canton,  Ohio. 

Schwarze  Electric  Co.,  E.  Church  St.. 
Adrian,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO..  Me- 
nominee. Mich.  “Signal/* 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “PR/* 

BELLS,  MOTOR- DRIVEN.  — A small 
Ironclad  motor  of  the  universal  type  under 
the  gong  operates  the  hammer  and  will 
operate  on  either  a-c.  or  d-c.  lighting  cir- 
cuits or  battery  current.  The  bells  are  of 
large  size  for  use  where  noise  of  machinery, 
etc.,  makes  a loud-sounding  gong  neces- 
sary. They  are  also  used  on  fire  engines, 
ambulances,  and  patrol  wagons.  The 
gongs  are  made  in  sizes  from  10  to  36  ins. 
In  diameter. 


Manufacturers: 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
“H-C.” 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Cnicago,  111* 

Reiter,  G.  C.,  Canton,  Ohio. 

BELLS,  SINGLE -STROKE. — The  mag- 
nets and  armature  spaced  a consider- 
able distance  from  each  other,  thus  giving 
the  hammer  a long  and  powerful  stroke 
which  is  aided  by  its  attachment  to  a flat, 
strong  spring.  At  each  closing  of  the  cir- 
cuit the  armature  throws  the  hammer 
against  the  gong  and  the  spring  instantly 
pulls  It  back,  thus  giving  clear,  distinct 
signals.  They  are  useful  in  connection 
with  code-signaling  systems,  as  in  a fac- 
tory where  each  of  the  men  to  be  called 
has  a definite  number.  Fire-alarm  sys- 
tems, in  which  the  location  of  the  box  giv- 
ing the  call  is  determined  by  the  number 
of  strokes,  use  this  type  of  bell  extensively. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

BENJAMIN  ^ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. “Benjamin**  single  stroke  bells; 
also  a full  line  of  industrial  signals. — 
Adv. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell/* 

Consolidated  Car  Heating  Co.,  Albany, 
N.  Y. 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  126  Amory  St.,  Boston,  Mass. 
“H-C.** 

KLAXON  CO..  Newark,  N.  J. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York,  N.  Y. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

PARTRICK  & WILKINS  CO..  51  N.  7th 
St.,  Philadelphia,  Pa. 

Reiter,  G.  C.,  Canton,  Ohio. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Schwarze  Electric  Co.,  E.  Church  St.. 
Adrian,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO.,  Me- 
nominee, Mich.  “Signal.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “Faraday.” 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

BELLS,  SKELETON. — The  term  “skel- 
eton” is  applied  to  bells  in  which  the  mag- 
nets, coils,  armature  and  contact  points 
are  without  an  enclosing  cover.  This  Is 
done  to  cheapen  the  construction,  although 
some  skeleton  bells  are  very  well  made. 
They  should  not  be  used  where  they  are 
exposed  to  dust,  dampness  or  mechanical 
injury. 

Manufacturers: 

Brach  Mfg.  Co.,  L.  S.,  129  Sussex  Ave., 
Newark,  N.  J. 

EDWARDS  & CO..  INC.,  New  York, 
N.  Y.  The  Edwards  Economy  bell  is 
a fully  Insulated,  loud  ringing,  iron 
frame  bell  for  all  ordinary  purposes. 


Economy  Bell 


Sizes  3 to  12  in.  The  Economy  bell  Is 
widely  used  because  of  its  simplicity 
of  design  and  lasting  qualities. — Adv. 

HOLTZER-CABOT  ELECTRIC  CO.,  123 
Armory  St.,  Roxbury,  Mass. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PL,  New  York,  N.  Y. 

Stanley  & Patterson,  West  & Hubert 
Sts.,  New  York.  N.  Y. 


BELLS,  STREET  AND  INTERURBAN 

CAR. — Used  to  transmit  starting,  stopping 
and  other  signals  between  the  car  conduc- 
tor and  motorman,  or  between  the  guards, 
conductor  and  motorman  on  electric  trains. 
Usually  located  one  on  each  platform,  and 
mechanically  operated  by  means  of  a bell 
cord.  Each  pull  on  the  cord  gives  a single 
stroke  on  the  bell.  The  bell,  clapper,  re- 
trieving spring  and  other  mechanism  are 
mounted  in  a suitable  frame,  adapted  for 
convenient  attachment  to  the  car.  (For 
street  car  gongs,  see  Gongs,  car.) 


Manufacturers: 

An8oni&  Electrical  Co.,  The,  Ansonia, 
Conn. 

Brill  Co..  The.  J.  G.,  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa.  “Retriev- 
er/* 

EDWARDS  & CO.,  INC..  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

McAvity  & Sons.  Ltd..  T.,  King  St.,  St. 
John.  N.  B.,  Can. 

Reiter,  G.  C.,  Canton,  Ohio. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian.  Mich.  ' 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “Faraday.” 

St.  Louis  Car  Co.,  8000  N.  Broadway,  St. 
Louis,  Mo. 

BELLS,  TELEPHONE.  — These  are 
usually  polarized  magneto  bells,  having  an 
electromagnet,  an  armature  pivoted  at  the 
center,  a clapper,  and  two  goners.  They 
are  called  magneto  bells  because  they 
were  usually  rung  by  a magneto  hand  gen- 
erator. They  are  usually  rung  by  alter- 
nating current.  Some  telephones  (private 
or  apartment  house)  have  the  ordinary 
battery  bell  rung  by  direct  current.  An- 
other form  of  telephone  bell  is  the  biased 
bell,  which  is  equipped  with  a spring  or 
other  device  to  hold  the  clapper  to  one 
side.  It  responds  to  pulsating  current  in 
one  direction  but  not  to  reverse  pulsa- 
tions. It  is  used  In  party-line  selective 
signaling.  Also  see  Ringers,  telephone. 


Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Ansonia  Electrical  Co.,  The.  Ansonia, 
Conn. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago.  111. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 
Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Federal  Telephone  & Telegraph  Co..  Buf- 
falo, N.  Y.  “Federal.” 
HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston,  Mass. 
“H-C/* 


Leich  Electric  Co.,  Genoa,  111. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  Pl„  New  York,  N.  Y.  “Monitor.” 

Monarch  Telephone  Mfg.  Co..  Fort 
Dodge,  Iowa. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa- 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “Faraday,”  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 


BELLS,  TRANSFORMER.— Transformer 
bells  are  operated  from  an  a-c.  lighting  cir- 
cuit in  connection  with  a low-voltage  bell- 
ringing  transformer.  They  are  made  in 
sizes  from  2*4  to  12  ins.  and  are  used  ex- 
tensively in  large  installations  and  in  fire- 
alarm  and  signal  work.  Some  transformer 
bells  are  very  similar  to  ordinary  vibrat- 
ing bells,  but  have  carbon  contacts,  while 
others  have  no  contacts.  They  may  be 
wired  in  multiple  and  a large  number  oper- 
ated from  a single  transformer.  The  bells 
without  contacts  may  also  be  connected  in 
series,  thus  reducing  the  current  value. 
Their  chief  advantage  is  that  they  obviate 
the  expense  and  trouble  of  battery  main- 
tenance and  renewal.  (Also  see  Trans- 
formers, bell-ringing.) 


BELLS,  TROUBLE,  FOR  FIRE-ALARM 
SYSTEMS. — Signal  bells  connected  in  fire- 
alarm  circuits  In  such  a manner  as  to  oper- 
ate in  the  event  that  trouble  of  any  nature, 
such  as  grounds,  crosses,  short-circuits, 
etc.,  or  failure  of  operating  current  occurs. 
They  are  usually  of  the  enclosed  type  and 
are  mounted  in  control  cabinets. 
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Manufacturers: 

BENJAMIN  ELECTRIC  MFC.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  pages 
1231-1234.) 

Bunnell  & Co.,  J.  H..  32  Park  Place, 
New  York,  N.  Y.  “Bunnell." 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Foote,  Pierson  & Co.,  160-162  Duane  St., 
New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 
"H-C  " 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian.  Mich. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "PR." 

U.  S.  E.  M.  Co.,  505  W.  42nd  St.,  New 
York,  N.  Y.  "U  S E M." 

BELLS,  UNMOUNTED.  — Unmounted 
bells  are  the  bells,  gongs  or  sounding  de- 
vices proper  made  to  be  mounted  on  an 
electric  bell  mechanism.  They  may  be 
made  to  give  various  pitches  of  tones,  also 
richer,  louder  or  more  distinctive  tones 
than  the  average  bell;  this  is  often  im- 
portant to  permit  distinguishing  two  bells 
mounted  close  together.  They  are  made 
for  use  by  manufacturers  of  bell  mechan- 
isms, who  have  not  suitable  facilities  for 
casting  bells  of  suitable  tone  values. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bevin  Bros.  Mfg.  Co.,  East  Hampton, 
Conn. 

East  Hampton  Bell  Co.,  The,  East  Hamp- 
ton, Conn. 

Gong  Bell  Mfg.  Co.,  The.  East  Hampton, 
Conn. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
"H-C  " 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa.  ^ 

Reiter,  G.  C.,  Canton,  Ohio. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave., 
Naugatuck,  Conn. 

Sohwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury,  Conn. 

BELLS,  VIBRATING. — The  most  widely 
used  type  of  electric  bells,  employe^  ex- 
tensively for  door  bells  and  many  other 
signaling  systems.  They  consist  of  a con- 
tact screw  in  a fixed  post,  the  point  of  the 
screw  breaking  the  circuit  at  a contact  on 
the  upper  part  of  the  armature  when  it  is 
drawn  over,  thus  de-energising  the  magnet 
colls;  a flat  spring  then  acts  causing  the 
armature  to  return  to  its  original  position 
where  the  contact  screw  again  completes 
the  circuit  and  energizes  the  magnet  coils 
and  pulls  over  the  armature.  This  causes 
a continuous  vibration  of  the  armature  as 
long  as  the  circuit  is  closed,  and  the  g-ong 
is  struck  at  each  vibration.  Because  of 
the  arcing  at  the  contacts  vibrating  bells 
are  confined  to  low-voltage  circuits  using 
batteries  or  bell-ringing  transformers  as  a 
source  of  supply.  The  following  list  of 
manufacturers  produce  vibrating  bells  for 
miscellaneous  service  not  specifically  In- 
cluded in  the  various  other  listings  und#»r 
bells. 

Manufacturers: 

Ansonia  Electrical  Co.,  The.  Ansonia, 
Conn.  "Acme,"  “Wizard,"  “Eureka." 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York.  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works,  3065  Lincoln 
Ave.,  Chicago,  HI. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. “Benjamin"  vibrating  bells  and 
industrial  signals  made  in  water  tight 
and  weatherproof  types.  Write  for  cir- 
cular.— Adv. 

Brach  Mfg.  Co.,  L.  S..  127-129  Sussex 
Ave..  Newark,  N.  J. 

Bunnell  & Co..  J.  H.,  32  Park  Place,  New 
York,  N-  Y.  “Bunnell." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 


EDWARDS  & CO.,  INC.,  New  York  City. 
A complete  line  of  iron  box  bells,  with 
many  exclusive  features:  Fahnestock 
clip  in  place  of  screw  terminal  saves 
time  and  makes  loose  wires  Impossible. 


Edwards  Iron  Box  Bell 

Hammer  protected  by  gong.  Dust-proof 
and  bugproof  cover,  securely  attached. 
All  parts  finished  in  attractive  manner. 
Also  a complete  line  o4  bells  for  all 
uses. — Adv. 

Electric  Signal  Mfg.  Co.,  Inc.,  31  Tre- 
mont  Ave.,  Orange,  N.  J.  “Emka." 
ESSEX  MFG.  CO.,  117  Mulberry  St.. 
Newark,  N.  J. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 
“Hub  Dome." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  "Elite," 
"Premier,"  "Nonpareil,"  "Crescent," 
"Crescendo,"  "Peerless." 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio. 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

Reiter,  G.  C.,  Canton,  Ohio. 

Rutherford  Mfg.  Co.,  R.  T.,  Brooklyn, 
N.  Y.  (Exclusive  distributor,  Electrical 
Trading  Co.,  200  Broadway,  New  York. 
Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Spies  Electric  Co.,  564  W.  Van  Buren 
St.,  Chicago,  111.  "Selco." 

STANDARD  ELECTRIC  TIME  CO., 
THE,  89  Logan  St.,  Springfield,  Mass. 
Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "PR,"  "Ekla,"  "Eclipse," 
"XXX."  "Mario,"  "Rex." 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 


Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

BELT  DRESSING. — A belt  dressing  is 
any  substance  which,  when  applied  to  a 
belt,  will  tend,  primarily,  to  preserve  the 
natural  qualities  of  the  belt  material  and, 
secondarily,  to  increase  the  adhesion  of  the 
belt  to  the  pulley  surface.  Pure  castor  oil 
is  considered  to  be  the  best  dressing  for  a 
leather  belt,  but  neatsfoot  oil  is  good,  it 
used  sparingly.  Melted  beef  tallow  or  'a 
mixture  of  tallow  and  beeswax  are  both 
good.  A common  but  very  poor  practice 
is  to  combine  resin  with  the  dressing  to 
increase  adhesion,  which  is  accomplished 
at  the  expense  of  the  life  of  the  belt. 
Belt  dressings  should  be  applied  only  when 
the  belt  becomes  so  dry  that  It  begins  to. 
slip  and  only  enough  should  be  used  to 
restore  its  pliability. 


Manufacturers: 


Alexander  Bros.,  3rd  & Callowhill  Sts., 
Philadelphia,  Pa. 

Allen  Mfg.  Co.,  W,  D.,  566  W.  Lake  St.. 

Chicago,  111.  "Magic,"  "Pease,"  “Ajax." 
Buffalo  Belt  Dressing  Co.,  962  Kensing- 
ton Ave.,  Buffalo,  N.  Y.  "Buffalo." 
Canadian  Graton  & Knight,  Ltd.,  84  St. 

Antoine  St.,  Montreal,  Que.,  Can. 
Chicago  Belting  Co.,  113-26  N.  Green  St., 
Chicago,  111.  “Beltex." 

Chicago  Rawhide  Mfg.  Co.,  The,  1301 
Elston  Ave.,  Chicago,  111. 

Cling-Surface  Co.,  1032-48  Niagara  St., 
Buffalo.  N.  Y.  "Cling-Surface," 
"Erusa." 

Dixon  Crucible  Co.,  Joseph,  Jersey  City, 


N.  J. 

Indian  Refining  Co.,  244  Madison  Ave., 
New  York,  N.  Y.  "Bull  Dog." 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Olney  & Warrin,  Inc.,  297-301  Lafayette 
St.,  New  York,  N.  Y.  "Howard." 

Philadelphia  Belting  Co.,  601-03  Spring 
Garden  St.,  Philadelphia,  Pa. 

Rahmann  & Co.,  George,  31  Spruce  St., 
New  York,  N.  Y.  "Triumph,"  "Rah- 
mann's." 

Raniville  Co.,  F.,  241-247  Pearl  St., 

Grand  Rapids,  Mich.  "Penatrol." 

Rhoads  & Sons,  J.  E.t  12  N.  3rd  St.,  Phil- 
adelphia, Pa. 

Ruboil  Belting  Co.,  41  N.  10th  St.,  Phil- 
adelphia, Pa. 

Schieren  Co.,  Charles  A.,  30-38  Ferry  St., 
New  York,  N.  Y.  “Schieren,"  "Fly 
Foot." 

Whitlock  Mfg.  Co.,  The,  1506  W.  112th 
St.,  Cleveland,  Ohio.  “Seal  Oil," 
"MIown,"  "Velvetone." 


BELLS,  WEATHERPROOF.— Electric 
bells  of  this  type  are  protected  from  mois- 
ture by  heavy  cast  iron  covers  enclosing 
the  base,  the  back  of  which  is  painted 
with  moistureproof  compound.  They  are 
used  principally  by  railroads  and  indus- 
trial plants  for  outdoor  audible  signals. 


Manufacturers: 

American  Electric  Co.,  6401  8.  State  St., 
Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Write  for  circular. — Adv. 

EDWARDS  & CO..  INC.,  New  York,  N. 
Y.  Recti  vibrating  bells  are  rugged, 
clear  ringing  and 
weatherproof.  Used  ex- 
tensively for  mines, 
notor  vehicles  and  in- 
dustrial plants.  Sizes 
from  3 to  18  In.  in  va- 
rious styles.  Have  Ja- 
panned case,  with  oil 
soaked  gasket  to  keep 
out  moisture.  Sup- 
plied as  shown,  also  in 
underdome  type  or  for 
surface  conduit.  Ham- 
mer rod  Is  of  plunger 
type  working  in  a di- 
rect line,  not  on  the 
arc  of  a circle.  Contacts 
are  of  standard  10M 
Approved  by  National 
Board  of  Fire  Underwriters.  Made  for 
battery;  also  for  110-volt  or  220-volt 
A.  C.  or  D.  C.  circuits. — Adv. 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St..  Brooklyn.  N.  Y.  "Gold." 

HOLTZER-CABOT  ELECTRIC  CO 
THE.  125  Amory  St.,  Boston,  Mass. 
"H-C  " 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI..  New  York.  N.  Y. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland.  Ohio. 

SIGNAL  ELECTRIC  MFG.  CO.,  Me- 
nominee, Mich.  "Signal." 


Recti  Bell 
carbon  rod. 


BELT,  "ELECTRIC."  — A belt  with 
groups  of  metal  electrodes  bearing  directly 
against  the  skin  of  the  wearer,  usually  on 
the  abdomen.  These  electrodes,  with  the 
perspiration  of  the  skin  as  electrolyte, 
form  small  batteries  whose  currents  are 
claimed  to  be  curative  of  various  diseases. 
Actually  the  currents  are  so  feeble  as  to 
be  barely  detected,  so  their  benefit  is 
largely  imaginary.  One  of  the  few  in- 
stances in  which  the  popularity  of  the 
word  "electric"  has  been  taken  advantage 
of  by  crafty  impostors. 

BELT  FASTENING  AND  LACING  DE- 
VICES.— Numerous  devices  are  made  for 
splicing  or  fastening  belt  ends  together. 
Frequently  they  are  laced  together  using 
a bronze  or  other  metallic  wire  or  a 
leather  thong  or  selected  rawhide.  Metallic 
fasteners  are  more  commonly  used.  One 
form  is  a special  steel  claw  that  is  ham- 
mered into  one  end  of  the  belt  and  inter- 
locks with  a corresponding  piece  put  on 
the  other  end,  the  two  being  held  together 
as  a hinge  by  a steel  rocker  pin.  There 
are  also  numerous  special  brads  and  belt 
hooks.  These  are  hammered  into  the  belt 
and  clinched  on  the  other  side.  A small 
plate  with  rivet  holes  is  sometimes  used 
to  fasten  the  belt  ends,  the  rivets  passing 
through  the  plate  and  belt  and  being  upset 
on  the  under  side.  There  are  also  a num- 
ber of  other  devices  using  steel  wire  in 
special  forms. 

Manufacturers: 

Allen  Mfg.  Co.,  W.  D..  566  W.  Lake  St., 
Chicago,  111.  "Alenco." 

American  Lace  Leather  Co.,  Ino.,  Rich- 
mond, Va.  "Eagle." 

Angell  Belt  Hook  Co..  Providence,  R.  I. 

Canadian  Graton  & Knight.  Ltd.,  84  St. 
Antoine  St.,  Montreal,  Que.,  Can. 

Crescent  Belt  Fastener  Co.,  381  4th  Ave., 
New  York,  N.  Y.  “Crescent." 

FLEXIBLE  STEEL  LACING  CO.,  4607- 
4631  Lexington  St.,  Chicago,  111.  "Alli- 
gator" (belt  lacing);  "Turtle,"  "High 
Duty"  (belt  fasteners). 
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Olney  & Warrin,  Inc.,  297-301  Lafayette 
St..  New  York,  N.  Y. 

Schieren  Co.,  Charles  A.,  30-38  Ferry  St., 
New  York.  N.  Y.  “Duxbak,”  “Giant,” 
“Casco,”  “Gowanus.” 

BELT  TIGHTENERS.— See  Tighteners, 
belt. 

BELTEX. — Trade  name  for  belt  dressing 
manufactured  by  the  Chicago  Belting  Co., 
113-25  N.  Green  St..  Chicago.  111. 

BELTING  FOR  MOTORS  AND  GENER- 
ATORS.— A belt  is  a flexible  band  carried 
on  the  periphery  of  pulleys  and  used  to 
transmit  motion  from  a prime  mover,  such 
as  a steam  engine,  electric  motor,  gas  en- 
gine or  turbine,  to  some  form  of  driven 
mechanism  such  as  an  electric  generator; 
belts  are  also  used  to  connect  shafting  to 
machinery  and  different  parts  of  machines 
together.  Belts  are  generally  made  of 
leather,  canvas,  rubber,  band  steel  and  of 
small  steel  links.  While  generally  classed 
by  itself,  the  rope  drive  is  a form  of  belt- 
ing. Leather  belts  are  made  of  one  or 
more  plies  in  thickness,  cemented  together. 
Sometimes  all  plies  are. of  the  same  kind 
of  leather,  but  often  different  kinds  of 
tannage  are  used  in  the  same  belt.  Rub- 
ber belts  are  made  of  two  or  more  layers 
of  woven  fabric  cemented  together  with 
rubber  which  is  vulcanized  or  “cured”  in 
place.  The  steel  belt  is  simply  a band  of 
tempered  steel  of  excellent  quality,  with  a 
brazed  or  riveted  joint  and  running  on 
narrow-faced  pulleys.  Steel  link  belts  are 
composed  of  a larger  number  of  small 
steel  links  formed  with  projections  that 
engage  sprocket  teeth.  These  links  lie  side 
by  side,  the  overlapping  ends  being  carried 
on  rivets  or  pins  of  various  kinds. 

Manufacturers: 

Acme  Belting  Co.,  Niles,  Mich.  “Acme,” 
“Black  Diamond.” 

Acme  Rubber  Mfg.  Co.,  Trenton,  N.  J. 
Akron  Belting  Co.,  The.  Akron,  Ohio. 
“Akron.” 

Alexander  Bros.,  3rd  & Callowhill  Sts.. 
Philadelphia,  Pa. 

Allen  Mfg.  Co..  W.  D..  566  W.  Lake  St., 
Chicago,  111.  “Ajax,”  “Arm  & Ham- 
mer,” “Otter-Waterproof,”  “Arrow,” 
“Alenco,”  “Victory.”  “Dynamo.” 

Allied  Belting  Co.,  The,  Greenville,  Ohio. 
“Ally.” 

American  Belting  & Tanning  Co.,  135 
Oliver  St.,  Boston,  Mass. 

American  Mfg.  Co.,  Front  & Walnut  Sts., 
Wilmington,  Del. 

Beardmore  Belting  Co.,  Ltd.,  39  Front 
St.,  E.,  Toronto,  Ont..  Can. 

Bond  Co.,  Charles,  617-19  Arch  St.,  Phil- 
adelphia, Pa. 

Boston  Belting  Co.,  80  Elmwood  St.,  Bos- 
ton, Mass. 

Boston  Woven  Hose  & Rubber  Co.,  Box 
5077.  Boston,  Mass.  “Bull  Dog,” 
“Bison, ,r  ’^Congress,”  “Perfection,” 
“Senate,”  “Warrior.” 

Canadian  Graton  & Knight,  Ltd..  84  St. 

Antoine  St.,  Montreal,  Que.,  Can. 
Chicago  Belting  Co.,  125  N.  Green  St., 
Chicago.  111.  “Reliance,”  “Sea  Lion 
Planer,”  “Sterling.” 

Chicago  Rawhide  Mfg.  Co.,  The,  1301 
Elston  Ave.,  Chicago,  111. 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St..  Cleveland,  Ohio. 

Cook  Belting  Co.,  H.  N.,  Howard  & Fre- 
mont Sts.,  San  Francisco,  Cal.  “Golden 
State.”  “Progress,”  “Oakwood,”  “Dol- 
phin,” “Progress.” 

Detroit  Oak  Belting  Co.,  Detroit,  Mich. 
“Naiad,”  “Flexile,”  “Detroit  Velocity,” 
“King,”  “Hummer,”  “Dobeco,”  “Wol- 
verine.” 

Diamond  Rubber  Co.,  The,  Akron.  Ohio. 
Dick  Co..  Inc.,  R.  & J.,  Passaic,  N.  J. 
“Dickbelt.” 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St..  New  York,  N.  Y. 

Dow.  Ino..  L.  B.,  Keene.  N.  H. 

Empire  Mfg.  Co.,  Lockport,  N.  Y.  (Cot- 
ton.) “Emco,”  “Empire.”  “Nubian,” 
“Union.” 

Empire  Rubber  & Tire  Corp.,  N.  Clinton 
Ave.  & Mulberry  St.,  Trenton,  N.  J. 
Franklin  Cotton  Mill  Co.,  The,  N.  E 
Cor.  Plum  & Charles  Sts.,  Cincinnati, 
Ohio.  “Victor.” 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts..  Philadelphia,  Pa. 

Goodyear  Tire  & Rubber  Co.,  1144  E 
Market  St.,  Akron,  Ohio.  “Blue 
Streak.”  “Glide,”  “Klingtite.” 

Graton  & Knight  Mfg.  Co..  356  Franklin 
St..  Worcester,  Mass.  “Heart,”  “Ora- 
Knight,”  “GraKnight  Dynamo,”  “Pry- 
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?oak\.’  “Spartan.”  “Spar  Oak.”  “Nep- 
tune, “Neptune  Dynamo.” 


Gump  Co..  B.  F.,  431  S.  Clinton  St.,  Chi- 
cago, 111. 

Hamilton  Engine  Packing  Co.,  54-56 
Alanson  St.,  Hamilton,  Ont.,  Can. 

Hope  Webbing  Co.,  Providence,  R.  I 
“Hope.” 

Jewell  Belting  Co..  Hartford,  Conn. 
“Black  Diamond,”  “Capitol.”  “Jewell 
Chrome,”  “Jewell  Diver,”  “Jewell  King 
Philip,”  “Zenith.” 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago, 111.  “Ewart.” 

Moloney  Belting.  Co.,  131  N.  Franklin 
St..  Chicago.  111. 

National  Leather  Belting  Co.,  423  E. 

56th  St..  New  York,  N.  Y. 

New  Jersey  Car  Spring  & Rubber  Co., 
Inc.,  Jersey  City,  N.  J.  “Carspring” 
for  car  lighting  equipments. 

New  York  Belting  & Packing  Co.,  91 
Chambers  St.,  New  York,  N.  Y.  “Test 
Special.” 

Olney  & Warrin,  Inc..  297-301  Lafayette 
St.,  New  York,  N.  Y. 

Page  Belting  Co.,  E.  Penaeock  St.,  Con- 
Cord,  N.  H.  “Crown,”  “Eureka,” 
“Merrimack,”  “Concord,”  “Anchor,” 
“Crown  Planer,”  “Tarpon,”  “Never- 
slip,”  “Hercules.” 

Palmer  & Co.,  N„  Bridgeport,  Conn. 
“Water-Witch,”  “Palmers  Extra,” 
“Charter  Oak,”  “Climax,”  “Apex,” 
“Everlasting.” 

Peerless  Belting  Co.,  Garden ville,  N.  Y. 
“Black  and  Tan.” 

Philadelphia  Belting  Co.,  601-03  Spring 
Garden  St..  Philadelphia,  Pa. 

Pyott  Co..  George  W..  North  Ave.  & 
Noble  St.,  Chicago,  Til. 

Quaker  City  Rubber  Co..  629  Market  St.. 
Philadelphia.  Pa.  “Ironsides,”  “Atlan- 
tic.” “Desert,”  “Standard,”  “Hercules,” 
“Crown.” 

Rahmann  & Co..  George,  31  Spruce  St.. 
New  York,  N.  Y.  “Comber,”  “Granite- 
Oak.”  “Kontak,”  “Tenacity  Oak.” 
Raniville  Co..  F.,  241-247  Pearl  St..  Grand 
P.aoids,  Mich.  “Star,”  “Flex-ite,” 
“Wateride,”  “Oko.” 

Republic  Rubber  Corp..  Youngstown. 
Ohio.  “Chariot,”  “Hector,”  “Tonka,” 
“Challenge.” 

Rhoads  & Sons.  J.  E.,  12  N.  3rd  St.. 
Philadelphia,  Pa.  “Tannate,”  “Strong- 
hold.” “Volta  Dynamo.” 

Ruboil  Belting  Co..  41  N.  10th  St.,  Phila- 
delphia, Pa.  “Ruboil.” 

Russell  Mfg.  Co.,  520  Russell  Ave.,  Mid- 
dletown, Conn.  “Rusco.” 

Schieren  Co.,  Charles  A.,  30-38  Ferry  St., 
New  York.  N.  Y.  “Duxbak,”  “Casco,” 
“Rock  Oak.”  “Dixie.” 

Schwartz  Belting  Co..  74-76  Murray  St., 
New  York.  N.  Y.  “Axiom,”  Atlantic,” 
“Dvnamo.”  “Globe.”  “Pacific.”  “HrO.” 
Southern  Belting  Co..  602-608  S.  Peters 
St..  New  Orleans,  La.  “Water  King,” 
“Crawfish.” 

Stanley  Belting  Corp.,  32-40  S.  Clinton 
St..  Chicago,  111.  “Stanley.’* 

Stephenson  Mfg.  Co.,  Albany,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St..  Cleveland.  Ohio. 
UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “XT.  S.” 
Victor  Balata  & Textile  Belting  Co..  38 
Murray  St..  New  York.  N.  Y.  “V-B.” 
Voorhees  Rubber  Mfg.  Co..  20-56  Bost- 
wick  Ave.,  Jersey  City.  N.  J.  “Criteri- 
on.” “Sensation.”  “Power.” 

Webb  Bros.  Belting  Co.,  Kansas  City, 
Mo.  “Pilot." 

BELTS,  LINEMEN’S  TOOL.— A strong 
leather  belt  worn  by  linemen  to  carry 
heavy  tools  which  otherwise  would  tear 
pockets.  An  outer  strap  is  usually  riveted 
on  with  ridges  forming  receptacles  for  the 
tools.  Two  rings  are  also  generally  pro- 
vided into  which  the  ^lineman  snaps  the 
ends  of  a safety  strap  that  is  thrown 
around  the  pole  or  a crossarm.  (Also  see 
Straps,  linemen’s  safety.) 

Manufacturers: 

BUHRKE  CO..  THE  R.  H.,  1240  Fuller- 
ton Ave.,  Chicago,  111.  Buhrke  Quality 
tool  belts  with  rings  for  safety  strap  are 
made  of  first  grade  oak  tanned  steer 
hide  harness  leather;  main  belt  ins. 


wide,  looping  back  through  rust- proof 
finish  2 in.  steel  roller  dee  rings  tested 
to  1500  lbs.  The  tool  layer  is  1V4  ins. 
wide  and  formed  into  four  tool  loops. 
Buckle  is  1%  in.  rust-proof  steel  with 
roller  tested  to  750  lbs.  A metal  plier 


Wh«n  writing  to  manufacturers  please 
mention  the 
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holder  is  riveted  to  left  end  of  belt.  All 
rivets  are  coppered  steel  with  double 
heads;  all  sewing  done  on  hot  wax  lock 
stitch  machine.  They  are  made  in 
waist  lengths  from  36  to  44  ins. — Adv. 

Industrial  Products  Co.,  1001  Chestnut 
St.,  Philadelphia,  Pa.  “Ipco.” 

KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  We  manufac- 
ture the  famous  “Klein”  select  harness 
leather  tool  belts,  made  with  six  tool 
loops,  strong  “D”  rings  sewn  in  and 
riveted  to  the  main  belt,  which  also 
pass  through  the  main  belt;  sizes  2^4 
ins.  and  3V4  ins.  wide.  We  also  manu- 
facture safety  straps  1%  ins.  wide  by 
6 ft.  long,  with  strong  snaps,  at  each 
end,  provided  with  a buckle  to  shorten 
or  lengthen  the  strap.  See  page  1259  for 
illustrations  and  additional  information 
concerning  Klein  products  and  write  for 
our  complete  catalog  of  construction 
tools. — Adv. 

SMITH  & HEMENWAY  CO..  INC.,  Irv- 
ington, N.  J.  No.  458  tool  belt  2*4  ins. 


“Red  Devil”  No.  458 

wide  is  made  of  the  best  oak  tanned 
leather.  Vfcuble  leather  back.  Five 
loops  for  tools. — Adv. 

BELVIDERE  SCREW  A MACHINE  CO. 
— Belvidere,  111.  Manufacturer  of  screw 
machine  products  and  spark  plugs.  Pres- 
ident and  treasurer,  Frank  S.  Whitman; 
vice-president,  George  M.  Marshall;  secre- 
tary and  general  manager,  Willis  S.  Brown. 

BEMIS  A CALL  HARDWARE  A TOOL 
CO. — Springfield,  Mass.  Manufacturer  of 
wrenches.  President,  Howard  R.  Bemis; 
secretary.  Edwin  L.  Bemis;  treasurer, 
John  C.  Beggs. 

BEMIS  CAR  TRiUCK  CO.— 376  Birnie 
Ave.,  Springfield,  Mass.  Manufacturer  of 
bolts,  springs,  etc.  Business  established 
1912.  President  and  treasurer,  Warren  L. 
Boyer;  secretary,  Joseph  A.  Lammon. 
Sales  representatives:  David  L.  Beaulieu. 
73  Hamilton  St.,  Dorchester,  Mass.;  Frank 
F.  Bodler,  Monadnock  Bldg.,  San  Fran- 
cisco. Cal. 

BEN  BOW. — Trade  name  for  mine  insula- 
tors manufactured  by  J.  H.  Parker  & Son, 
Parkersburg,  W.  Va. 

BENCHES,  ELECTRICIANS’  PORT- 
ABLE.— In  electrical  construction  a work 
bench  is  necessary  where  conduit  has  to 
be  cut,  threaded  and  bent.  Although  a 
bench  is  often  improvised  out  of  planks 
or  boxes  found  on  the  premises,  a bench 
so  made  may  represent  much  time  lost  in 
looking  for  materials  and  assembling  them, 
and  is  frequently  a rickety  makeshift.  The 
need  is  met  by  the  portable  bench  pro- 
vided with  pipe  vise  and  usually  made  of 
pipe  framework  that  Is  readily  set  up  and 
disassembled,  so  it  may  be  moved  in 
knocked  down  condition. 

Manufacturers: 

Henderson  Electric  Co.,  Ampere,  N.  J. 

New  Britain  Machine  Co.,  New  Britain, 
Conn.  "New  Britain.” 

Standard  Iron  Works.  Inc.,  508-510  E. 
74th  St.,  New  York,  N.  Y.  “Standard.” 

BENCO. — Trade  name  for  heaw-duty 
sockets  made  by  the  Benjamin  Electric 
Mfg.  Co..  806  W.  Washington  Blvd.,  Chi- 
cago, III. 
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BENDERS,  BUSBAR.— A type  of  vise- 
like  bench  tool  by  means  of  which  powerful 
leverage  can  be  applied  in  quickly  bending 
copper  strap  busbars  to  any  desired  angle 
and  securing  smooth  bends.  Much  used 
by  switchboard  manufacturers  and  erect- 
ors. A tool  of  this  type  is  of  special  im- 
portance where  the  buses  consist  of  lam- 
inated sets  and  where  large  bars  are  used. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St..  Chicago,  111. 

CHAS.  J.  PETERSON  CO..  INC..  725  Ful- 
ton St.,  Chicago,  111.  Standard  and 
special  busbar  benders  for  bending  bars 
up  to  12  Ins.  x Va  in.,  and  6 ins.  x Vz 
in.,  or  edgewise  bending  up  to  1 in.  x ^4 
in.  without  annealing  the  copper.  An 
indispensable  tool  in  large  power  station 
installations  where  the  copper  busbars 
are  made  at  the  job,  or  for  switchboard 
manufacturers.  This  tool  has  been  used 


Busbar  Bender 


successfully  in  this  class  of  work  for 
the  last  11  years,  in  actual  service  and 
without  a repair.  Its  design  and  con- 
struction embodies  only  the  most  prac- 
tical methods  of  the  mechanical  art  and 
insures  accurate  work  without  scars  or 
scratches.  Attention  is  called  to  the 
clamping  device  which  is  operated  by 
a crank.  There  are  no  set  screws  to 
be  tightened  and  loosened  with  every 
bend,  all  adjustments  for  the  different 
dimension^  of  copper  being  automatic 
and  positive.  Cut  shows  samples  of 
work  (proportioned  to  a 12  in.  combina- 
tion square)  turned  out  without  any 
extra  trueing  up. — Adv. 


BENDERS.  CONDUIT  gAND  PIPE.— 

Rigid  metallic  conduit  must'  often  be  bent 
to  flt  turns  and  offsets,  if  elbows  are  not 
used.  For  this  purpose  electricians  com- 
monly use  a so-called  “hickey”  made  of 
pipe  fittings.  The  shortcomings  of  this 
improvised  tool  are  overcome  by  numerous 
manufactured  conduit  and  pipe  benders, 
which  are  of  various  types,  such  as  the 
adjustable  and  self-adjusting  hickeys,  roll 
or  grooved  wheel  benders,  pressure  bend- 
ers, etc.  Large  pipe  usually  requires 
special  bending  machines.  (See  Bending 
machines  for  large  conduit  and  pipe.) 


Manufacturers: 

American  Pipe*  Bending  Machine  Co.,  39 
Pearl  St.,  Boston,  Mass.  “Wonder.” 

Austin  Co..  The  M.  B..  10S-16  S.  Des- 
plaines St.,  Chicago,  111.  “Rex.” 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo.” 

Cox,  J.  Fillmore,  Bayonne,  N.  J. 

Henderson  Electric  Co.,  Ampere,  N.  J. 
-iE  Z M 44X  L H 

HERBST,  PAUL  W..  Chicago.  111.  Ex- 
clusive distributor  for  Anthony’s 

“Sure-Grip”  steel  conduit  hickey  or 
bender.  Designed  after  years  of  prac- 
tical experience  with  all  methods  of 
pipe  bending.  The  {'lustration  show’s 

^ 1 its  fine  points. 

Scientifically  de- 
signed; maximum 
strength,  mini- 
mum weight.  “V” 
notches  give  sure 
grip  without  kink- 
i n g.  Minimum 

projection  permits 
c 1 o s e - w o r k. 
Threaded  for 
standard  pipe. 
Made  of  extra 
quality  steel.  Can 
be  readily  used  in  confined  spaces  w’here 
clearance  is  limited.  It  never  slips, 
never  breaks.  Made  in  three  sizes,  . 
% and  1 in.  See  display  adv.  page 

1258.— Adv. 


Sure-Grip 

Hickey 


Jones  Tool  Co.,  1912  Van  Buren  Rd., 
Cleveland.  Ohio.  “Hercules.” 

Martin  & Sons,  H.  P..  Owensboro,  Ky. 
“Martin.” 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh.  Pa.  “Levier.” 

Penn  Engineering  Co..  2nd  & Chestnut 
Sts.,  Reading.  Pa.  “Penn.” 

RATTAN  MFG.  CO.,  THE.  552  State  St., 
New  Haven,  Conn.  (See  display  adver- 
tisement on  page  1308.) 

Rittenhouse  Co.,  The  A.  E.,  Honeoye 
Falls.  N.  Y. 

Skinner  Co..  M.  B.,  562  Washington  Blvd., 
Chicago.  111.  “Boss.”  “Rex.” 

STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 


1 


“Fullman”  Conduit  Bender 

“FuIInum”  conduit  benders  for  Vz  and 
% in.  conduit. — Adv. 


THOMAS  & -BETTS  CO.,  THE,  63  Vesey 
St.,  Newr  York,  N.  W.  The  “Lakin 
Hickey”  shown  at  the  left  is  useful  in 
making  short  bends  in  awkward  places. 
It  will  not  kink  the  pipe.  Threaded 
end  fits  a standard  1 in.  pipe  coup- 
ling. Screw'  piece  of  1 in.  pipe  in  the 
other  end  for  coupling  for  handle.  The 
“Standard”  conduit  elbow  former 


load  or  bending  force,  times  the  distance 
through  w’hich  It  acts.  Commonly  ex- 
pressed in  pounds- feet  or  pounds- Inches. 
Thus  the  bending  moment  on  a pole  due 
to  a wind  transverse  to  the  line  is  the 
wind  pressure  on  the  pole  and  wires  (one 
span)  times  the  height  above  ground  of 
the  middle  crossarm  (approximately). 

BENDS,  ELBOWS  AND  OTHER  FIT- 
TINGS, FIBER  CONDUIT.— The  fittings 
for  fiber  conduit  are  all  of  simple  design. 
Standard  bends  are  of  radii  from  18  to  36 
ins.,  depending  on  the  inside  diameter  of 
the  conduit,  and  either  90°  or  45°.  or  of 
S form,  and  are  5 ft.  in  extreme  length. 
They  are  shaped  from  the  wood  pulp  tubes 
that  form  the  initial  structure  of  standard 
fiber  conduit,  and  after  the  desired  degree 
and  radius  are  obtained  they  are  impreg- 
nated with  the  insulating  und  waterproof- 
ing compound.  Special-degree  and  short- 
radius  bends,  and  90°  and  45°  elbows  are 
produced  by  mitering  and  shaping  the 
wood  pulp  tubes  and  then  impregnating 
them.  Bends  are  used  for  accommodating 
cables  from  underground  conduit  to  poles 
for  overhead  distribution,  also  for  central- 
station  and  sub-station  distribution;  the 
S b^nds  are  used  where  it  is  necessary  to 
offset  the  alinement  of  cable  runs.  Elbows 
are  used  where  it  is  desired  to  make  sharp 
turns. 

Couplings  or  sleeves  for  Harrington 
joints  are  generally  furnished  w’ith  the 
straight  ducts  designed  for  that  joint,  one 
coupling  being  supplied  with  each  length 
of  duct  or  fitting.  Split  couplings  are  also 
made  with  a bevel  longitudinal  slit  permit- 
ting them  to  be  slipped  over  tw’o  abutting 
duct  ends;  they  permit  short  lengths  of 
duct  to  be  used,  also  ducts  w’hose  ends 
have  been  damaged  and  had  to  be  cut  off, 
thus  preventing  w’aste.  Tees,  crosses,  caps, 
plugs  and  junction  boxes  of  the  one,  tw’O, 
three,  or  four-way  type  are  also  manufac- 
tured for  use  with  fiber  conduit.  All  fiber 
bends,  elbows  and  other  fittings  are  sup- 
plied with  either  the  socket  or  Harrington 
type  of  joint.  For  straight  fiber  duct  see 
Conduit,  underground,  fiber. 


forms  standard  shape  elbows  perfectly 
and  accurately  at  any  point  desired. 
It  is  more  than  merely  a pipe  bender. 
For  Vi  and  % in.  pipe. — Adv. 

Wrigle.v  Co..  Thomas.  504  Sherman  St  . 
Chicago,  Rl. 

BENDERS,  RAIL.— A machine  for  bend- 
ing rails  to  any  desired  curvature  or  for 
straightening  curved  rails.  Such  machines 
vary  from  crude  field  machines  for  bend- 
ing light  rails,  to  large  and  complicated 
machines  * bending  the  heaviest  rails  writh 
the  greatest  accuracy.  The  small  ma- 
chines are  usually  operated  by  hand  with 
the  force  applied  by  means  of  a lever  or 
screw-.  The  larger  machines  are  operated 
by  hydraulic  or  some  form  of  mechanical 
power. 

Manufacturers: 

A Id  on  Co.,  The,  3338  Ravenswood  Ave., 
Chicagd.  111.  "Aldon.” 

Burla  Co..  The,  Harvey,  111. 

Buffalo  Forge  Co..  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo.” 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  VV.  Van  Buren  St.,  Chicago,  111. 

Handlan-Buck  Mfg.  Co..  212  N.  Third 
St.,  St.  Louis.  Mo. 

Q.  & C.  Co..  The.  90  West  St.,  New  York, 
N.  Y.  “Samson.” 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  "Superior.” 

BENDHICK.— Trade  name  for  conduit 
fittings  manufactured  by  the  Fnirmount 
Electric  & Mfg.  Co.,  59th  & Woodland  Ave., 
Philadelphia,  Pa. 

BENDING  MACHINES,  LARGE  CON- 
DUIT AND  PIPE. — To  bend  wrought  iron 
and  steel  conduit  or  pipe  over  3 ins.  in 
diameter  requires  much  more  power  than 
can  be  exerted  by  one  man  working  with  a 
hicke.v  or  similar  improvised  tool.  For  this 
purpose  special  machines,  either  motor- 
driven.  hydraulic  or  otherwise  power-oper- 
ated or  hand-operated  by  mechanisms  mul- 
tiplying the  manual  effort,  are  manufac- 
tured that  facilitate  bending  of  not  only 
large  pipe  but  also  of  smaller  pipe  when 
many  similar  pieces  are  to  be  bent. 

Manufacturers: 

American  Pipe  Bending  Machine  Co.,  39 
Pearl  St.,  Boston,  Mass.  “Wonder.” 

Buffalo  Forge  Co.,  490  Broadw’ay,  Buffalo, 
N.  Y.  “Buffalo.” 

Cox.  J.  Fillmore,  Bayonne,*  N.  J. 

Rock  River  Machine  Co.,  N.  Main  St.. 
Janesville,  Wis. 

BENDING  MOMENT. — A measure  of  the 
tendency  to  bend  a beam  or  member  of  a 
structure,  usually  given  as  the  product  of 


Manufacturers: 

American  Fibre  Corp.,  103  Park  Ave., 
New  York,  N.  Y.  “American." 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York.  N.  Y. 

FIBRE  CONDUIT  CO.,  THE,  Orange- 
burg. N.  Y.  “Orangeburg.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New’  York.  N.  Y. 

NATIONAL  METAL  MOLDING  CO..  Ful- 
ton Bldg.,  Pittsburgh,  Pa.  “National.” 
(See  display  adv.  pages  1302-1304.) 

O.  K.  Metal  Box  Co..  198  Greenwich  St,. 
New  York,  N.  Y. 

BENEDICT. — Trade  name  for  nickel 
anodes,  rods,  sheets,  etc.,  manufactured 
by  the  American  Brass  Co.,  414  Meadow’ 
St.,  Waterbury,  Conn. 

BENEDICT  MFG.  CO.— East  Syracuse, 
N.  Y.  Manufacturer  of  tags.  Business 
established  1888.  President  and  general 
manager,  H.  L.  Benedict:  vice-president, 
Geo.  N.  Crouse:  secretary  and  sales  man- 
ager, L.  E.  Barnes;  treasurer,  R.  B.  Roan- 
tree. 

BENJAMIN  ELECTRIC  MFG.  CO.— Chi- 
cago, 111.  Manufacturer  of  electric  lighting 
specialties,  industrial  lighting  equipment, 
wiring  devices,  marine  lighting  and  signal- 
ing apparatus,  gas  and  vaporproof  fixtures, 
industrial  and  automobile  signals,  panel- 
boards and  cabinets,  punch  press  efficiency 
and  safety  devices,  enameled  steel  reflec- 
tors and  specialties,  deep  stamping  and 
drawn  work.  Business  established  1901. 
President.  R.  B.  Benjamin;  vice-presidents. 
J.  H.  Fall.  Jr.,  and  Walter  D.  Steele;  treas- 
urer. W.  Clyde  Jones;  secretary,  Keene  H. 
Addington.  Main  office,  806  W.  Washing- 
ton Blvd..  Chicago.  III.  Factories,  Chicago 
and  Desplaines,  111.  Branch  offices  and 
warehouses.  247  W.  17th  St.,  New’  York. 
N.  Y. ; 580  How’ard  St.,  San  Francisco,  Cal.; 
Toronto,  Ont. ; Montreal,  Que.  District 
offices,  Boston.  Alass.;  Pittsburgh,  Pa.; 
Baltimore,  Md.;  Minneapolis,  Minn.;  St. 
Louis,  Mo.;  New’  Orleans,  La.;  Cleveland, 
Ohio,  Seattle,  Wash. 

BEN  JAMI N -STARRETT.  — Trade  name 
for  panelboards  and  cabinets  manufactured 
bv  the  Benjamin  Electric  Alfg.  Co.,  806  W. 
Washington  Blvd.,  Chicago,  111. 

BENNETT. — Trade  name  for  surge  ar- 
resters manufactured  by  the  Electro  Serv- 
ice Co.,  Marietta,  Ga. 

BEN  NETT- O'CONNELL  CO.— 3600  S. 
Morgan  St..  Chicago,  111.  Manufacturer  of 
polishers',  platers’  and  buffers'  equipment 
and  supplies.  Business  established  1896. 
President.  U.  S.  Ayer;  vice-president. 
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treasurer  and  general  manager,  O.  M. 
Worthington;  secretary,  L.  J.  Qually. 
Branch  office,  Ayer-O'Connell  Mfg.  Co., 
Meriden.  Conn.  Factories,  Chicago,  III., 
and  Meriden,  Conn. 

BENNINGHOFEN  & SONS,  C.— Hamil- 
ton, Ohio.  Manufacturers  of  gasoline  en- 
gines and  mica  slitting  machines.  Busi- 
ness established  1912. 

BENOLITE  CO.,  INC.— 331  4th  Ave., 
Pittsburgh,  Pa.  Manufacturer  of  insulat- 
ing varnishes  and  compounds.  Business 
established  1908.  President,  G.  A.  Benney. 
Factory,  Manor,  Pa. 

BENSON  CO.,  ALEXANDER  R.— Hud- 
son N.  Y.  Manufacturer  of  soldering 
fluxes.  President,  Lloyd  R.  Benson;  vice- 
president.  H.  B.  Zetsche;  secretary,  E.  B. 
Osgood;  treasurer.  L.  R.  Benson;  sales 
manager,  Robert  B.  Graves. 

BENT  GLASS  NOVELTY  CO.,  THE.— 
394  Canal  St.,  New  York.  N.  Y.  Manufac- 
turer of  illuminating  glassware.  Business 
established  1894.  Oliver  C.  Brown,  sole 
owner. 

BENT  RUNG  LADDER  6.  MFG.  CO.— 

725  South  St.,  Indiana.  Pa.  Manufacturer 
of  ladders  for  electricians,  manufacturing 
plants  and  all  general  purposes.  President, 
J.  E.  Powell;  secretary,  treasurer  and  gen- 
eral manager,  W.  F.  Wettling. 

BERENDSEN,  INC.,  SOPHUS.— 365  1st 
Ave.,  New  York.  N.  Y.  Manufacturer  of 
adjustable  electric  lamps.  J.  Beckett, 
sales  manager. 

BERG  ELECTRIC  CAR  CO.— 501  5th  Ave., 
New  York,  N.  Y.  Manufacturer  of  electric 
pleasure  cars. 

BERGEN  CO.,  THE  J.  D.— Meriden, 
Conn.  Manufacturer  of  table  and  reading 
lamps.  • 

BERGER  & SONS,  C.  L.— Boston.  Mass. 
Manufacturers  of  levels  and  other  me- 
chanics’ and  surveyors’  instruments. 

BERGER  BROS.  CO.— 229-237  Arch  St., 
Philadelphia,  Pa.  Manufacturer  of  elec- 
tricians’, tinners’  and  roofers’  supplies  and 
tools.  Business  established  1874.  Presi- 
dent, William  H.  Berger;  secretary,  Wil- 
liam Barth;  treasurer,  George  B.  Geiser; 
sales  manager,  M.  L.  Wolfe. 

BERGHMAN  CO.— 5428  Fulton  St.,  Chi- 
cago. 111.  Manufacturer  of  current  indi- 
cators and  adapters.  Sales  representatives, 
Paul  Roche  & Co.,  43  Warren  St.,  New 
York,  N.  Y. ; James  E.  Gleason  Co.,  515 
W.  Jackson  Blvd.,  Chicago,  111. 

BERGSOE  PROCESS.— A process  for  the 
recovery  of  tin  from  tin  scrap,  in  which 
the  scrap  is  detinned  by  the  action  of  a 
solution  of  tin  chloride  (SnCl4);  the  re- 
sulting SnClj  solution  is  reconverted  to 
SnCl4  by  the  eiectrodepbsition  of  part  of 
its  tin  content. 

BERKSHIRE.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Pittsfle!d  Machine  So  Tool  Co.,  Pittsfield, 
Mass. 

BERNFELD  DIAPHRAGM.  — A dia- 
phragm designed  to  withstand  the  action 
of  alkaline  solutions  in  electrolysis;  it  is 
made  by  treating  sheet  asbestos  with  acid 
and  baking. 

BERNITZ  FURNACE  APPLIANCE  CO. 

— 15  State  St..  Boston,  Mass.  Manufacturer 
of  fire  brick  and  refractories  for  boiler  fur- 
naces. 

BERNZ  CO.,  OTTO.— Newark,  N.  J. 
Manufacturer  of  brazing  outfits,  torches, 
soldering  coppers  and  fire  pots.  Business 
established  1876.  General  manager.  Otto 
Bernz.  Main  office  and  factory.  17-37  Ash- 
land St..  Newark,  N.  J.  Branch  office  and 
warehouses,  65  Vesey  St.,  New  York,  N.  Y. 
District  office.  244  California  St.,  San  Fran- 
cisco, Cal.  Sales  representatives,  Henry  J. 
Velth.  Jr.,  New  Orleans,  La.;  James  J. 
Crawford  & Co.,  Stahlman  Bldg.,  Nashville, 
Tenn.;  American  Specialty  Co.,  26  N.  8th 
St.,  Richmond.  Va. 

BERRY. — Trade  name  for  ventilating 
fans  manufactured  by  the  A.  Hun  Berry 
Fan  Co..  28  Binford  St..  Boston.  Mass. 

BERRY  BROS.— Detroit.  Mich.  Manu- 
facturers of  Insulating  varnishes.  Business 
established  1858.  Sales  manager,  C.  L. 
Forgey.  Main  office.  Detroit.  Mich.  Fac- 
tories. Detroit,  Mich.,  and  Walker,  Ont., 
Can.  , Branch  offices,  103  Pork  Ave..  New 
York.  N.  Y. ; 199  Purchase  St.,  Boston. 
Mess  : 331  N.  4th  St.,  Philadelphia,  Pn.; 

117  W.  Grand  Ave.,  Chicago.  III.;  418  E. 
8th  St.,  Cincinnati,  Ohio;  250  1st  St.,  San 
Fianclsco.  Cal. 


BERRY  ENGINEERING  CO.,  THE.— 

610-32  Crosby  St.,  Chester,  Pa.  Manufac- 
turer of  feed  water  regulators,  heaters  and 
other  steam  specialties.  Business  estab- 
lished 1874.  President  and  treasurer,  Wil- 
liam H.  Berry;  secretary  and  general  man- 
ager, Paul  B.  Berry. 

BERRY  FAN  CO.,  A.  HUN.— 28  Binford 
St..  Boston,  Mass.  Manufacturer  of  ven- 
tilating fans.  President,  Helen  A.  H. 
Berry;  secretary  and  treasurer,  Mary  H* 
Berry. 

BERTH  LAMPS. — For  the  convenience 
of  passengers  on  sleeping  cars  eaqh  berth 
(especially  the  lower)  is  usually  provided 
with  a small  incandescent  lamp  at  each 
end,  recessed  in  the  outer  wall  of  the  car. 
There  is  either  a push  button  switch  be- 
low the  lamp  housing  or  the  lamp  itself 
is  mounted  on  the  inside  of  the  hinged 
cover  of  the  housing  so  that  opening  and 
closing  the  cover  closes  and  opens  the 
lamp  switch.  (For  manufacturers  see  Fix- 
tures, lighting,  car. I 

BERTHOLD  ELECTRICAL  MFG.  CO.— 

127-129  S.  Green  St.,  Chicago.  111.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1918.  General  man- 
ager, Edw.  E.  Berthold. 

BERTMAN. — Trade  name  for  electric 
hair  driers  manufactured  by  Mathias 
Thome,  22  W.  Monroe  St.,  Chicago,  111. 

BERWICK. — Trade  name  for  electric 
rivet  heater  manufactured  bv  the  American 
Car  & Foundry  Co.,  165  Broadway,  New 
York,  N.  Y. 

BERYLITE. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  L.  Plaut  & 
Co.,  434  E.  23rd  St.,  New  York,  N.  Y. 

BESCO. — Trade  name  for  battery  repair 
shop  equipment  manufactured  by  the  Bat- 
tery Equipment  & Supplv  Co.,  1400  S. 
Michigan  Ave.,  Chicago,  111. 

BESCO — Trade  name  for  electric  iron 
manufactured  by  the  Brock  Snyder  Mfg. 
Co.,  Grimsby,  Ont.,  Can.  Exclusive  dis- 
tributor, Wentworth  Electric  Co.,  Lister 
Bldg..  Hamilton,  Ont.,  Can. 

BESCO.  — Trade  name  for  internally 
illuminated  signs  manufactured  by  the 
Brumfield  Electric  Sign  Co.,  18  7th  St.,  San 
Francisco,  Cal. 

BESELER  CO.,  CHARLES.— 131-33  E. 
23rd  St.,  New  York,  N.  Y.  Manufacturer 
of  lamps,  spotlights  and  stereopticons. 
Business  established  1869.  President,  F. 
Schwanhausser;  secretary,  W.  G.  Schwan- 
hausser;  treasurer  and  general  manager, 

F.  Schwanhausser,  Jr.  Sales  representa- 
tive, E.  H.  Kemp,  833  Market  St.,  San 
Francisco,  Cal. 

BESO. — Trade  name  for  low-voltage 
transformers  manufactured  by  the  Bert- 
rand F.  Miller  Co.,  High  & Canal  Sts., 
Trenton,  N.  J.  Exclusive  distributor,  Betts 
& Betts  Corp.,  511  W.  42nd  St.,  New  York, 
N.  Y. 

BESSEMER  GAS  ENGINE  CO.— Grove 
City,  Pa.  Manufacturer  of  gas  and  oil  en- 
gines. President.  John  Carruthers;  vice- 
president,  A.  J.  Hull;  secretary,  John  Mc- 
Cune.  Jr.;  treasurer.  E.  J.  Flthian;  sales 
manager,  C.  F.  Flthian.  Main  office  and 
factory,  Grove  City,  Pa.  Branch  offices. 

50  Church  St.,  New  York,  N.  Y. ; 1101 

Bessemer  Bldg..  Pittsburgh.  Pa.;  815  Citi- 
zens Bldg..  Cleveland,  Ohio;  210  Wag- 
goner Bldg.,  Fort  Worth,  Tex.:  Newark 
Trust  Bldg.,  Newark,  Ohio:  615  Market 
St.,  Shreveport,  La.;  Bartlesville.  Okla.; 
Ranger.  Tex.;  Parkersburg.  W.  Va.;  Bre- 
men. Ohio;  Logan,  Ohio;  403  Gwynne  Bldg., 
Cincinnati,  Ohio:  Winchester,  Ky.;  20  E. 
Jackson  Blvd.,  Chicago,  111. 

BEST. — Trad**  name  for  attachment 
plugs  manufactured  by  the  Best  Electric 
Corp..  476  Broadway,  New  York,  N.  Y. 

BEST  BEST  IRON  WIRE.— Common 
tiade  name  for  iron  telegraph  and  tele- 
phone line  wire  of  quality  and  purity  su- 
perior to  Best,  but  inferior  to  Extra’  Best 
Best  wire.  Usually  abbreviated  BB.  (For 
manufacturers,  see  Wire,  iron  line.) 

BEST  ELECTRIC  CORP.— New  York, 

N.  Y.  Manufacturer  of  wiring  devices  and 
fixture  fittings.  President,  Henry  Hyman: 
treasurer  and  general  manager,  G.  Frankel. 
Main  office  and  factory.  476  Broadway,  New 
York.  N.  Y.  Branch  offices.  549  W.  Wash- 
ington St..  Chicago,  II!.;  285  Minna  St.. 
San  Francisco.  Cal. 

BEST  IRON  WIRE. — A trade  name  in- 
troduced many  years  ago  to  designate 
what  v as  then  tho  highest  quality  iron 
wire  for  telegraph  lines.  It  has  since  been  i 
exceeded  by  Best  Best  and  Extra  Best 
Best  wire,  and  is  now  the  lowest  grade  | 
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iron  wire  In  use  for  overhead  lines.  (For 
manufacturers,  see  Wire,  iron  line.) 

BESTIX. — Trade  name  for  insulating  ce- 
ment for  boiler  settings  manufactured  by 
the  Joseph  W.  Hays  Corp.,  Michigan  City, 
Ind. 

BETA  RAYS. — The  second  type  of  radia- 
tion emitted  by  radium  and  similar  radio- 
active substances,  the  others  being  alpha 
and  gamma  rays.  In  penetrating  power 
beta  rays  are  intermediate  between  the 
others.  They  are  markedly  deflected  by  a 
magnetic  field  and  in  the  opposite  direc- 
tion to  alpha  rays,  this  being  due  to  the 
negative  charges  carried  by  the  beta  rays 
compared  with  the  positive  of  the  alpha 
rays.  (See  Radioactivity;  also  Radium.) 

BETHANY. — Trade  name  for  gaskets  for 
flange  Joints  manufactured  by  the  Metallo 
Gasket  Co.,  New  Brunswick,  N.  J. 

BETHLEHEM. — Trade  name  for  spark 
plug  manufactured  by  the  Bethlehem 
Spark  Plug  Co.,  Inc.,  Bethlehem,  Pa. 

BETHLEHEM  SPARK  PLUG  CO.,  INC. 
— Bethlehem,  Pa.  Manufacturer  of  spark 
plugs.  Business  established  1912.  Presi- 
dent, E.  H.  Schwab;  vice-president  and 
general  manager,  W.  S.  Moore;  vice-presi- 
dent >and  sales  manager,  W.  N.  Davidson; 
vice-president,  secretary  and  treasurer,  E. 
B.  Turn. 

BETHLEHEM  STEEL  CO.-Bethlehem, 

Pa.  Manufacturer  of  magnet  and  other 
steel.  Main  office,  Bsthlehem,  Pa.  Fac- 
tories, Lebanon,  Bethlehem,  Steelton,  Pa.; 
Baltimore,  Md.  Branch  offices,  Atlanta, 
Ga. ; Detroit,  Mich.;  Baltimore,  Mdi;  New 
York,  N.  Y. ; St.  Louis.  Mo.;  Boston,  Mass.; 
Philadelphia,  Pa.;  San  Francisco,  Cal.;  Chi- 
cago, 111.;  Washington,  D.  C. ; Cleveland, 
Ohio;  Pittsburgh,  Pa. 

BETSON  PLASTIC  FIRE  BRICK  CO., 
INC. — Rome,  N.  Y.  Manufacturer  of  boil- 
er settings,  arches,  baffle  walls  and  fur- 
nace linings.  Established  1900.  President 
and  secretary,  F.  J.  Jewell;  vice-president 
and  treasurer.  Nelson  Adams.  Main  office, 
Rome,  N.  Y.  Branch  offices  and  ware- 
houses, 50  Church  St..  New  York,  N.  Y.; 
308  S.  Wabash  Ave.,  Chicago,  111. 

BETTALYTE. — Trade  name  for  tungs- 
ten and  nitrogen  lamps  manufactured  by 
the  Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St..  New  York.  N.  Y. 

BETTALYTE  INCANDESCENT  LAMP 
CO.,  INC.— 366  W.  15th  St.,  New  York, 
N.  Y.  Manufacturer  of  incandescent  lamps. 
Business  established  1920.  President  and 
general  manager,  G.  M.  Jost;  vice-presi- 
dent, F.  Alexander;  secretary  and  treas- 
urer, R.  Press. 

BETTER  WASHER.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Berthold  Electrical  Mfg.  Co.,  127- 
129  S.  Green  St.,  Chicago,  111. 

BETTS  & BETTS  CORP.— 511  W.  42nd 

St..  New  York,  N.  Y.  Manufacturer  of 
electric  signs,  Christmas  tree  lighting  out- 
fits and  other  electrical  specialties.  Busi- 
ness established  1905.  President  and  sales 
manager,  James  H.  Betts;  secretary,  treas- 
urer and  general  manager,  Louis  Henger- 
er.  Factories,  New  York,  N.  Y.,  and  Tren- 
ton. N.  J.  Sales  representatives,  Bittman 
& Battee,  Inc.,  San  Francisco,  Cal. 

BETTS  PROCESS.— The  process  by 
which  lead  is  refined  electrolytically.  The 
operation  is  very  similar  to  that  of  the 
multiple  system  of  copper  refining.  The 
tanks  are  of  wood  or  cement  lined  with 
tar.  The  electrolyte  is  a solution  of  lead 
fluosilicate  (PbSiF«)  and  fluosilicic  acid 
(H2SiF4),  containing  about  70  to  80  grams 
of  lead  and  100  to  110  g.  of  free  acid  per 
liter.  A little  glue  or  gelatine  must  be 
added  to  the  electrolyte  to  make  the  de- 
posit smooth  and  coherent  at  a suitable 
current  density.  The  cathode  starting 
sheets  are  made  by  pouring  out  a*  thin 
sheet  of  pure  lead  on  an  iron  plate.  The 
finished  cathodes  are  99.99-f%  lead.  Bis- 
muth as  well  as  precious  metals  are  re- 
covered from  the  slimes.  The  anodes  re- 
tain their  shape  in  a spongy  form  as  the 
lead  is  dissolved  from  them.  “The  process 
is  too  costly  to  compete  with  fire  re- 
fining for  ordinary  lead,  but  for  lead  con- 
taining considerable  bismuth  the  value  of 
the  latter,  which  is  not  saved  in  the  other 
processes,  makes  it  profitable.  Electroly- 
tic lead  refineries  are  being  operated  at 
Omaha,  Neb.;  East  Chicago,  Ind.;  and 
Trail.  B.  C.,  Canada. 

BETZ  CO.,  FRANK  S.— Hammond,  Ind. 
Manufacturer  of  electrical  equipment  for 
dentists,  physicians  and  hospitals.  Busi- 
ness established  1895.  President.  Frank  S. 
Betz;  vice-president,  George  Hannauer; 
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secretary  and  treasurer,  A.  F.  Rohrer;  gen- 
eral manager,  C.  A.  Taylor;  sales  manager, 
H.  W.  Margenau.  Main  office  and  factory, 
Hoffman  St.,  Hammond,  Ind.  Branch 
offices,  30  E.  Randolph  St.,  Chicago.  111.; 
6-8  W.  48th  St..  New  York,  N.  Y. 

BEVEL  GEARS— A pair  of  toothed 
wheels  transmitting  the  rotation  of  one 
shaft  to  another  at  an  angle,  most  com- 
monly 90  degrees.  If  change  of  speed  is 
also  to  be  effected,  the  ratio  of  the  num- 
ber of  teeth  must  be  the  inverse  of  the  de- 
sired ratio  of  the  shaft  speeds.  (See  state- 
ment of  general  principles  and  practice 
under  Gears.) 

BEVIN  BROS.  MFG.  CO.— East  Hamp- 
ton, Conn.  Manufacturer  of  unmounted 
bells.  Business  established  1832.  Presi- 
dent, A.  Torry  Bevin;  secretary,  Mayo  S. 
Purple;  treasurer,  C.  G.  Bevin.  Sales  rep- 
resentative, J.  H.  Graham  & Cj.,  113  Cham- 
bers St.,  New  York,  N.  Y. 

BEYER  A CO.,  L.— 2337-39  E.  4th  St., 
Cleveland,  Ohio.  Manufacturers  of  resi- 
dence lighting  fixtures. 

B-G.— Trade  name  for  self-feeding  port- 
ab.e  loader  and  portable  conveyors  manu- 
factured by  the  Barber-Greene  Co., 
Aurora,  111. 

BG. — Trade  name  for  conduit  boxes 
manufactured  by  the  Michigan  Stamping 
Co.,  Detroit,  Mich. 

B-H  CURVE— The  name  given  to  the 
saturation  or  magnetisation  curve  of  sam- 
ples of  iron  or  steel.  It  is  a curve  plotted 
between  magnetic  intensity  (H)  and  flux 
density  (B).  See  Magnetization  curves. 

Bl.— The  form  Bi  is  the  chemical  symbol 
for  the  metallic  element  bismuth. 

BICHROMATE  CELL.— A wet  primary 
cell  or  battery  with  carbon  and  zinc  as 
electrodes,  and  a strong  solution  of  potas- 
sium bichromate  and  sulphuric  acid  as 
electrolyte.  The  zinc  plate  is  usually 
amalgamated,  placed  between  two  carbon 
plates  and  arranged  so  it  may  be  lifted 
out  of  the  electrolyte  when  not  in  active 
use  so  as  to  prevent  rapid  disintegration. 
The  ceil  gives  the  highest  e.  m.  f.  of  any 
of  the  better  known  primary  batteries 
(2  to  2.25  vo*ts)  but  is  troublesome  in  use 
because  of  the  need  of  lifting  the  zinc; 
it  is  therefore  but  little  used  nowadays. 
This  cell  is  also  known  as  Poggendorf’s 
cell. 

BICKNELL-THOMAS  CO.  — Greenfield. 
Mass.  Manufacturer  of  motor-driven  tap- 
ping machines.  President  and  treasurer, 
G.  W.  Carpenter;  manager,  F.  A.  Bicknell. 

BIDDLE-GAUMER  CO.— 3846-56  Lan- 
caster Ave.,  Philadelphia,  Pa.  Manufac- 
turer of  lighting  fixtures  and  portable 
electric  lamps.  Business  established  1882. 
President.  Robert  Biddle;  vice-president, 
John  L.  Gaumer;  secretary  and  treasurer, 
C.  Lester  Sherman,  Jr. 

BIDDLE,  JAMES  G.— 1211-13  Arch  St., 
Philadelphia,  Pa.  Manufacturer  of  elec- 
trical testing  and  indicating  instruments. 
Business  established  1895. 

BIERCE. — Trade  name  for  guy  anchors, 
guy  wire  protectors  and  cable  rollers  man- 
ufactured by  the  Specialty  Device  Co.,  106 
W.  3rd  St.,  Cincinnati,  Ohio. 

BIFILAR  SUSPENSION.— Suspension  of 
the  moving  element  (coil  or  needle),  of  a 
galvanometer  or  similar  instrument  by 
means  of  two  parallel  fine  wires,  filaments 
or  threads,  whose  twisting  or  torsion  re- 
sists the  deflection  or  swing  of  the  moving 
element  and  brings  it  back  to  zero  posi- 
tion. 

BIFILAR  WINDING.— A noninductive 
winding  frequently  used  for  resistance 
coils.  The  wire  is  first  doubled  back  on 
itself  and  then  wound  on  like  duplex  or 
twin  wire.  To  avoid  doubling  back,  the 
wire  from  two  spools  may  be  carefully 
spliced,  the  joint  well  insulated  and  then 
wound  on  the  coil  from  both  spools  simul- 
taneously. The  inductance  of  one-half  the 
winding  neutralizes  that  of  the  other  ha>f 
which  lies  parallel  with  it  throughout. 

BIG  BEN. — Trade  name  for  gasoline  en- 
gine manufactured  by  C.  Benninghofen  & 
Sons,  Hamilton,  Ohio. 

BIG  BEN.— Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the  Cle- 
ments Mfg.  Co.,  609  Fulton  St.,  Chicago, 
ill. 

BIG  BRUTE. — Trade  name  for  test  clips 
manufactured  by  the  Mueller  Electric  Co., 
2135-43  Fairmount  Rd.,  Cleveland,  Ohio. 

BIG  ELI. — Trade  name  for  portable 
lighting  and  power  plants  manufactured  by 
the  Eli  Bridge  Co.,  Jacksonville,  III. 


BIG  4. — Trade  name  for  graphite  cylin- 
der lubricators  manufactured  by  the  Carle- 
ton  Co.,  170  Summer  St.,  Boston,  Mass. 

BIG  SAVAGE  FIRE  BRICK  CO.— Frost- 
burg,  Md.  Manufacturer  of  fire  brick. 
President,  D.  Armstrong;  vice-president 
and  treasurer,  D.  A.  Benson.  Branch 
offices,  438  Commercial  Trust  Bldg.,  Phil- 
adelphia, Pa.;  47  Kilpatrick  Ave.,  Chicago, 
Jll. ; 1241  Bessemer  Bldg.,  Pittsburgh,  Pa. 

BIG  3. — Trade  name  for  vacuum  type 
electric  washing  machine  manufactured 
by  the  Barlow  & Seelig  Mfg.  Co.,  Rlpon. 
Wis. 


paratus.  The  bare  wire  or  wire  terminal 
may  then  be  placed  around  or  over  the 
screw  and  a small  round  nut  or  wing  nut 
screwed  on  to  secure  the  connection.  In 
other  cases  a brass  post  has  a hole  drilled 
at  right  angles  to  its  axis  and  the  wire  is 
placed  in  the  hole.  A screw  is  placed 
along  the  axis  sq  that  it  may  be  used  to 
secure  the  wire  in  the  hole.  There  are  a 
number  of  other  forms  used  for  similar 
purposes;  sometimes  they  are  nickel- plated. 
Binding  posts  are  made  in  large  quanti- 
ties by  manufacturers  of  brass  screw- 
machine  products  for  use  by  electrical 
manufacturers. 


BIGELOW  CO.,  THE.— New  Haven, 
Conn.  Manufacturer  of  fire-tube  and 
water-tube  boilers.  President.  George  S. 
Barnum;  secretary,  Starr  H.  Bornum. 
Main  office  and  factory,  New  Haven, 
Conn.  Branch  offices,  Singer  Bldg.,  New 
York,  N.  Y. ; Oliver  Bldg.,  Boston,  Mass.: 
Commercial  Trust  Bldg.,  Philadelphia,  Pa. 

BIGELOW-HORNSBY.— Trade  name  for 
water-tube  boilers  manufactured  by  the 
Bigelow  Co..  New  Haven,  Conn. 

BIGELOW- MANNING.— Trade  name  for 
fire- tube  boilers  manufactured  by  the 
Bigelow  Co.,  New  Haven,  Conn. 

BIGGS  BOILER  WORKS  CO.— Akron, 
Ohio.  Manufacturer  of  tanks  for  power 
houses,  etc. 

BIJUR  MOTOR  APPLIANCE  CO.— 

Hoboken,  N.  J.  Manufacturer  of  automo- 
bile starting  and  lighting  systems.  Presi- 
dent, Joseph  Bijur;  vice-president  and 
sales  manager,  Charles  Marcus;  secretary, 
E.  E.  Lewis;  treasurer,  Mr.  Berggren;  gen- 
eral manager,  D.  B.  Gauchet.  Main  office 
and  factory,  15th  & Garden  Sts.,  Hoboken, 
N.  J.  Branch  office,  1208  Kresge  Bldg., 
Detroit,  Mich. 

BILCHACO. — Trade  name  for  insulating 
paints  and  varnishes  manufactured  by  the 
Billings-Chapin  Co.,  1153  E.  40th  St., 
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billing  machines,  electrically 

OPERATED.— Motor-driven  office  equip- 
ment, including  typewriter  and  computing 
machine  attachments  for  preparing  bills, 
invoices,  etc.  These  outfits  are  provided 
with  flexible  cord  and  attachment  plug 
for  connection  to  ordinary  lighting  cir- 
cuits, as  they  require  but  little  power  for 
operation.  They  are  characterized  by  ac- 
curacv,  speed  and  neatness,  being  superior 
in  each  of  these  respects  to  even  experi- 
enced bill  clerks.  Their  use  effects  con- 
siderable saving  in  clerical  expense  in  the 
case  of  electric  central-station  companies 
and  other  organizations  that  have  large 
numbers  of  bills  to  prepare. 


Manufacturers: 

Elliott-Fisher  Co.,  Harrisburg,  Pa. 

BILLINGS  A SPENCER  CO.,  THE.— 
Hartford,  Conn.  Manufacturer  of  pliers 
and  forgings. 

BILLINGS-CHAPIN  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  insulating  I 
and  protective  paints,  varnishes  and  im- 
pregnating compounds.  President,  N.  D. 
Chapin;  vice-president,  J.  M.  Bacon;  secre- 
tary and  treasurer,  R.  C.  Acker;  sales 
manager,  N.  T.  Chapin.  Main  office  and 
factory,  1163  E.  40th  St.,  Cleveland,  Ohio. 
Branch  offices  and  warehouses,  146  High 
St.,  Boston.  Mass.;  438  Pearl  St.,  New  York, 
N.  Y. 

Bl  LLITER  - LEYKAM  CELL.— An  elec- 
trolytic cell  of  the  bell-jar  type,  designed 
for  the  production  of  alkali  and  chlorine 
from  brine  solution.  See  Alkali,  electroly- 
tic. 

BILLITER- SIEMENS  CELL.— An  elec- 
trolytic cell  of  the  horizontal  diaphragm 
type,  designed  for  the  production  of  alkali 
and  chlorine  from  brine  solution.  See 
Alkali,  electrolytic. 

BINAURAL. — Relating  to  or  used  with 
both  ears.  Much  of  man’s  ability  to  tell 
from  which  direction  a sound  is  coming 
is  due  to  his  having  two  ears  instead  of 
one.  If  the  sound  comes  from  straight 
ahead,  both  cars  hear  the  sound  with 
equal  loudness  and  at  the  same  time.  If  it 
comes  from  a point  to  the  right  or  left, 
the  ear  on  the  corresponding  side  hears  it 
more  loudly  than  the  other.  This  same 
fact  is  made  use  of  in  the  geophone,  the 
submarine  detector,  etc. 

BINDING  POSTS. — These  are  terminals 
used  on  various  apparatus  to  facilitate  mak- 
ing either  temporary  or  permanent  connec- 
tions to  some  outside  source  or  circuit. 
They  are  generally  made  of  brass  in  not 
very  large  sizes.  The  binding  post  may 
consist  of  a small  screw  with  a shoulder 
on  it  mounted  permanently  on  the  ap- 


Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  "Amco”. 

American  Pin  Co..  The,  Waterbury, 
Conn.  “Ampinco”. 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  & Co..  A.  W.,  23  Church  St., 
Cambridge.  Mass.  (Exclusive  distrib- 
utor. Franklin  Sales  Co.,  25  N.  Frank- 
lin St..  Chicago.  111.) 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre. N.  Y. 

EBY  MFG.  CO.,  H.  H..  1302  Wallace  St.. 
Philadelphia,  Pa.  The  accompanying 
cuts  illustrate  the  “Leader”,  a new, 
patented  binding  post.  The  contact 
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surfaces  extend  the  full 
width  of  the  post  and 
operate  parallel  to  each 
other.  This  feature  af- 
fords a greater  and  more 
positive  contact  and  per- 
mits use  of  a smaller  and  less  expan- 
sion post  for  a given  current  capacity. 
Tlie  caps  are  non -removable,  prevent- 
ing loss  of  any  of  the  component  parts. 
Made  in  5 sizes,  ranging  from  5 to  300 
amperes,  plain  or  nickel  plated. — Adv. 

Fahnestock  Electric  Co.,  East  Ave.  & 
8th  St..  Long  Island  City,  N.  Y. 

Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  “Federal.” 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Liddell  Electric  Mfg.  Co.,  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.” 


Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

National  Acme  Co.,  The,  E.  131st  St.,  & 
Colt  Rd.,  Cleveland,  Ohio. 

National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can 

Parkin  Mfg.  Co.,  San  Rafael.  Cal. 

Porcelain  Binding  Post  Co.,  Jersey  City, 
N . J. 

Pyrolectrlc  Instrument  Co.,  636-670  E. 
State  St..  Trenton,  N.  J. 

Radio  Electric  Co.,  The  3807  5th  Ave., 
Pittsburgh,  Pa. 

Radio  Service  & Mfg.  Co..  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  “Radio 
Service.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee. Mich.  “Signal.” 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass.  “Sorala”. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York.  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y. 

STATES  CO..  THE,  72  Francis  Ave., 
Hartford,  Conn. 

Stimpson  Co.,  Edwin  B.,  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

Tresco.  1201  Kohl  Bldg.,  Davenport,  Iowa. 
“Perfection.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 
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WESTINGHOUSE  ELECTRIC  & MPG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

BINKS  SPRAY  EQUIPMENT  CO.— 3120 
Carroll  Ave.,  Chicago,  111.  Manufacturer 
of  cooling  ponds,  power  plant  oil  burners 
and  paint  spraying  machines.  Business 
established  1899  as  Star  Brass  Works. 
President  and  treasurer,  Joseph  Binks; 
vice-president  and  general  manager,  H.  D. 
Binks;  secretary,  E.  W.  Peterson. 

BINNACLES,  ELECTRICALLY  LIGHT- 
ED SHIP'S  COMPASS.— Electrically  light- 
ed binnac.es  are  used  to  support  and 
Illuminate  ships’  compasses,  and  to  con- 
tain all  the  necessary  compensating  de- 
vices. etc.  Formerly  oil  lamps,  one  on 
each  side  of  the  binnacle,  were  used,  but 
on  the  larger  ships  where  electricity  is 
used  they  are  now  illuminated  by  an  elec- 
tric lamp  in  the  top  of  the  hood.  The  con- 
nections are  made  through  the  base  of  the 
binnacle. 

Manufacturers: 

Nautical  Instruments  Mfg.  Co.,  Inc., 
558  Hendrix  St.,  Brooklyn,  N.  Y. 
"Nautico.” 

BINSWANGER  A CO.,  B.— 829-835  N. 
3rd  St.,  Philadelphia,  Pa.  Manufacturers 
of  insulating  paints,  varnishes,  compounds, 
wood  preservatives,  etc.  Business  estab- 
lished 1879.  President  and  general  man- 
ager, I.  Binswanger;  vice-president.  Car- 
roll  G.  Binswanger;  secretary,  Morris 
Wolf;  treasurer  and  sales  manager,  Jack 
Binswanger. 

BIPOLAR.— Having  two  poles,  one  north 
and  one  south;  commonly  applied  to  two- 
pole  generators  and  motors  to  distinguish 
them  from  machines  having  more  than 
two  poles,  which  are  called  multipolar  ma- 
chines. 

BIPOLAR  ELECTRODE.— A conducting 
plate  or  electrode  placed  in  the  electrolyte 
between  an  anode  and  a cathode.  When 
the  impressed  voltage  across  the  cell  be- 
comes sufficient  to  perform  double  elec- 
trolysis. as  of  two  cells  in  series,  current 
passes  into  the  bipolar  electrode  on  the 
side  towards  the  anode,  making  that  side 
a cathode,  and  leaves  it  on  the  side  to- 
wards the  cathode,  making  that  side  an 
anode.  The  intermediate  plate  thus  be- 
comes bipolar,  acting  as  cathode  on  one 
side  and  anode  on  the  other. 

BIRCH  PUMP  VALVE  CO.— 1521-1523 
Sedgwick  St.,  Chicago,  111.  Manufacturer 
of  pump  valves  for  power  plants. 

BIRD. ARCHER  CO.,  THE.— New  York, 
N.  Y.  Manufacturer  of  boiler  chemicals, 
foundry  products,  etc.  Main  office,  90 
West  St.,  New  York,  N.  Y.  Factories, 
Philadelphia,  Pa;  Chicago,  III.;  Watervliet. 
N.  Y.;  Cobourg,  Ont.,  Can.  Branch  offices, 
Peoples  Gas  Bldg.,  Chicago,  111.;  444  Frisco 
Bldg.,  St.  Louis.  Mo.;  1st  National  Bank 
Bldg.,  Pittsburgh,  Pa.;  2nd  & Bristol  Sts., 
Philadelphia,  Pa.;  Elm  St.  & Cohoes  Rd., 
Watervliet,  N.  Y.;  Cobourg,  Ont.,  Can. 

BIRD,  RICHARD  H.— 11  Gifford  Ave., 
Waltham.  Mass.  Manufacturer  of  jewel 
bearings  for  instruments. 

BIRKELAND-EYDE  PROCESS.— One  of 
the  leading  arc  processes  for  the  fixation 
of  atmospheric  nitrogen.  A series  of  high- 
tension  arcs  are  struck  between  two  elec- 
trodes, and  as  the  successive  arcs  form 
they  are  spread  out  in  the  shape  of  a disk 
of  flame  by  the  action  of  an  electromag- 
net. thus  giving  a large  surface  to  tno 
flame  of  the  arcs.  Air  is  led  in  at  the  cen- 
ter of  this  disk  and  out  radially,  tp  bring 
it  into  the  maximum  contact  with  the  arcs. 
A furnace  of  this  type  takes  up  to  3,500 
kw.  at  5,000  volts.  The  furnace  gases 
carry  1 to  1.2  per  cent  of  nitrous  oxide, 
giving  a yield  of  about  67  grams  of  nitric 
acid  per  kw-hr. 

BIRMINGHAM  WIRE  GAGE.— This  is 
the  name  of  a gage  used  to  express  the 
size  of  most  iron  and  steel  wires.  It  has 
been  employed  largely  in  connection  with 
wire  of  this  character  used  for  telegraph 
and  telephone  lines  and  armor  wire.  It  is 
also  known  as  Stub's  iron  wire  gage,  and 
is  usually  abbreviated  B.  W.  G. 

BIRNEY. — Trade  name  for  electric  rail- 
way cars  manufactured  by  4he  J.  G.  Brill 
Co..  62nd  St.  & Woodland  Ave.,  Philadel- 
phia. Pa. 

BIRTMAN  ELECTRIC  CO.— 640  W.  Lake 
St.,  Chicago,  III.  Manufacturer  of  electric 
vacuum  cleaners.  President,  H.  R.  Butz; 
vice-president  and  secretary,  F.  A.  English; 
treasurer,  A.  H.  Apfel;  general  manager, 
E.  F.  Mulhern. 

BISHOP  A BABCOCK  CO„  THE.— 

Cleveland,  Ohio.  Manufacturers  of  electric 


pumps,  regulators,  carbonators.  etc.  Busi- 
ness established  1870.  President,  E.  S. 
Griffiths;  vice-presidents,  H.  H.  Pinney  and 
C.  C.  Harris;  secretary,  E.  T.  Sargent; 
treasurer,  J.  H.  Champ;  sales  manager, 
C.  H.  Newman.  Main  office,  1200  E.  55th 
St.,  Cleveland,  Ohio.  Branch  offices,  St. 
Louis,  Mo.;  San  Francisco,  Cal.;  Dallas, 
Tex.;  Atlanta,  Ga.;  Denver,  Colo.;  Mil- 
waukee, Wis. ; St  Paul,  Minn.;  Cincinnati, 
Ohio;  376  Lafayette  St.,  New  York,  N.  Y.; 
39  W.  Adams  St.,  Chicago,  111. 

BISHOP  A CO.  PLATINUM  WORKS,  J. 
— Malvern,  Pa.  Refiners  of  platinum,  gold 
and  silfver.  Business  established  1842. 
President,  J.  B.  Matlack;  secretary  and 
treasurer,  Charles  J.  Kerk;  general  man- 
ager, Stanley  C.  Kerk. 


Kilborn  & Bishop  Co.,  The,  Chapel  Sc 
Lloyd  Sts.,  New  Haven,  Conn.  "Clark.” 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way, New  York,  N.  Y. 

Mil  ers  Falls  Co.,  Millers  Falls,  Mass. 
"Millers  Falls.” 

Morse  Twist  Drill  Machine  Co.,  New 
Bedford,  Mass. 

New  Haven  Copper  Co.,  The,  Seymour, 
Conn. 

Peck,  Stow  & Wilcox  Co..  The,  South- 
ington. Conn.  "Pexto,”  "Samson.” 

SMITH  & HEMENWAY  CO.,  INC., 
Irvington,  N.  J. 

BITU-DUCT. — Trade  name  for  under- 
ground fiber  conduit  manufactured  by  the 
North  American  Electrical  Products  Co., 
Equitable  Bldg.,  New  York,  N.  Y. 


BISHOP  GUTTA-PERCHA  CO. -420-430 
E.  25th  St.,  New  York,  N Y.  Manufac- 
turer of  rubber-covered  wires  and  cables. 
President,  Henry  D.  Reed;  vice-president 
and  treasurer,  W.  Boardman  Reed;  secre- 
tary, Louis  F.  Reed. 

BISHOP  MFG.  CO.,  THE  ROBERT.— 

South  Boston.  Mass.  Manufacturer  of  cot- 
ton wiping  waste.  Main  office,  157  W.  6th 
St.,  South  Boston.  May.  Branch  offices, 
New  York,  N.  Y.;  Pittsburgh,  Pa. 

BISHOP  SPECIAL  AND  BISHOP 
STANDARD.— Trade  names  for  rubber- 
covered  wires  and  cables  manufactured  by 
the  Bishop  Gutta-Percha  Co.,  420-430  E. 
26th  St.,  New  York,  N.  Y. 

BISHOP,  W.  S.— New  Haven.  Conn. 
Manufacturer  of  electroplating  generators. 

BISMUTH.— A grayish  white  metaL  Its 
symbol  is  Bi;  atomic  weight  208;  sp.  gr. 
9.8;  m.  p.  267'C.  It  expands  on  solidifying, 
its  specific  gravity  Just  above  the  melting 
point  being  10.55.  It  occurs  chiefly  as  the 
sulphide  BhSs,  or  the  oxide,  Bi20,.  and  is 
frequently  associated  with  lead  ores.  Bis- 
muth is  recovered  in  several  ways,  but 
chiefly  by  a reduction  process  using  sodium 
carbonate  as  a flux,  and  as  a by-product 
of  electrolytic  lead  refining.  In  the  latter 
it  is  recovered  from  the  slimes,  and  Is 
refined  electrolytically  in  a hydrochloric 
acid  solution.  The  process  takes  place  in 
porcelain  tanks,  the  anodes  being  impure 
bismuth  carrying  silver  and  gold.  A con- 
siderable amount  is  recovered  in  this  way 
in  the  United  States,  but  from  50,000  to 
100,000  lbs.  is  imported  annually.  The  bulk 
of  the  world’s  production  comes  from 
Bolivia,  where  it  is  produced  as  crude 
bullion  and  shipped  to  London,  where  most 
of  it  is  refined  by  Johnson,  Mathey  & Co. 
Its  principal  uses  are  in  making  stereotype 
alloys  and  special  alloys  of  low-melting 
points. 

BISON.— Trade  name  for  rubber  belting 
manufactured  by  the  Boston  Woven  Hose 
& Rnhhpr  Co..  Box  5077.  Boston.  Mass. 


BISSELL  CO.,  THE  F„  TOLEDO-BIS- 
SELL  MFG.  DEPT.— 226  Huron  St. 
Toledo,  Ohio.  Manufacturer  of  fractional 
horsepower  motors  and  vacuum  cleaners. 
Business  established  1892.  President, 
Frederick  Bissell;  vice-presidents,  Walter 
S.  Bissell,  James  Hodge;  secretary  and 
treasurer,  E.  B.  Terry. 


BITS,  AUGER,  STANDARD,  EXPAN- 
SIVE, EXTENSION#  ETC— The  most  com- 
mon auger  bits  for  boring  through  wood 
have  a small  screw  for  centering  and  self- 
feeding. and  a cutting  tip  on  the  end  of  a 
helically  twisted  surface  which  extends 
from  tip  to  shank  and  serves  to  remove 
the  chips  as  the  hole  is  being  bored.  An 
expansive  or  expansion  bit  is  one  that  has 
a radially  adjustable  cutting  edge,  so  that 
holes  of  various  diameters  may  be  drilled. 
Extension  bits  or  bit  holders  consist  of  a 
long  shank  fitted  at  the  outer  end  to  hold 
several  sizes  of  bits  and  used  for  boring 
deep  holes  that  it  is  not  possible  to  reach 
with  a bit  of  the  ordinary  length.  Gimlet 
bits  have  a conical  or  screw  centering  and 
cutting  end  with  a short  enlarging  spiral 
merging  into  the  shank.  Bell  hangers' 
gimlet  bits  are  made  up  to  36  Inches  in 
length  and  to  % incli  in  diameter.  Pod 
bits  have  a rounded  .cutting  end  and 
straight  fluted  shank;  they  resemble  a 
gauge.  Also  see  Braces,  electrician’s  bit. 


Manufacturers: 


Cleveland  - Twist  Drill  Co.,  E.  49th  St. 

& Lakeside  Ave.,  Cleveland,  Ohio. 
Deuse,  ,T.  S.,  Chester,  Conn. 

Diamond  Expansion  Bolt  Co.,  90  West 
St.,  New  York,  N.  Y. 

Ffestfeed  Drill  & Tool  Corp-,  Toledo, 
Ohio.  "Fastfeed.” 

Forest  City  Bit  & Tool  Co.,  Rockford. 

111. 

Ives  Mfg.  Co.,  W.  A.  Wallingford.  Conn. 
"Mephisto.” 


BI-UNE.— Trade  name  for  interior  tele- 
phones manufactured  by  the  Samson  Elec- 
tric Co.,  Canton,  Mass. 

B.  I.  W. — Trade  name  for  insulated  wires 
and  cables  manufactured  by  the  Boston 
Insulated  Wire  & Cable  Co.,  Boston,  Mass. 

B-L. — Trade  name  for  wood  crossarms 
manufactured  by  the  Barnes-Lindsley  Mfg. 
Co.,  503  Couch  Bldg.,  Portland,  Ore. 

BLACK  A BOYD  MFG.  CO.— 17  E.  47th 
St..  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures.  Business  established 
1894.  President,  John  E.  Carpenter;  vice- 
president,  Herman  Plaut;  secretary,  Avon 
C.  Burnham,  Jr.;  treasurer,  Leopold  Plaut. 

BLACK  A DECKER  MFG.  CO.,  THE.— 
Towson  Heights.  Baltimore,  Md.  Manu- 
facturer of  electric  portable  tools  and  air 
compressors.  President,  S.  Duncan  Black; 
vice-president  and  general  manager. 
Alonzo  G.  Decker;  2nd  vice-president. 
Charles  J.  Fox;  3rd  vice-president,  Benja- 
min T.  Ridgely;  secretary,  O.  W.  Dieffen- 
bach;  treasurer,  George  M.  Kimberly. 
Main  office  and  factory,  Towson  Heights. 
Baltimore.  Md.  Branch  offices.  Printing 
Crafts  Bldg.,  New  York,  N.  Y.;  Boston, 
Mass.;  27  Watson  St.,  Detroit,  Mich.;  Pitts- 
burgh, Pa.;  Philadelphia,  Pa.;  Cleveland, 
Ohio;  Chicago,  111.;  San  Francisco,  Cal.; 
Atlanta,  Ga. 

BLACK  AND  TAN.— Trade*  name  for 
belting  manufactured  by  the  Peerless  Belt- 
ing Co.,  Garden ville,  N.  Y. 

BLACK  CO.,  INC.,  JOHN  B.— 43  W.  2nd 
St.,  Chester,  Pa.  Manufacturer  of  line- 
men’s axes  and  other  tools.  Business  es- 
tablished 1806.  President.  A.  R.  Pendleton; 
vice-president,  L.  B.  Swint;  secretary, 
treasurer  and  general  manager,  EL/  L. 
Dannaker;  sales  manager,  L.  J.  McDonald. 
Sales  representatives,  George  Walter 
Davis,  258  Broadway,  New  York,  N.  Y. ; 
W.  W.  Crandall  Co.,  Nashville,  Tenn.; 
John  T.  Roundtree,  Inc.,  Salt  Lake  City, 
Utah;  Denver,  Colo.;  Los  Angeles,  Cal. 

BLACK  CORE. — Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Habir- 
shaw  Electric  Cable  Co.,  Point  St.,  Yon- 
kers, N.  Y. 

BLACK  DIAMOND.— Trade  name  for 
power  transmission  belting  manufactured 
by  the  Acme  Belting  Co.,  Niles,  Mich. 

BLACK  DIAMOND.— Trade  name  for  in- 
sulating tape  manufactured  by  the  M.  W. 
Dunton  Co.,  Providence,  R.  I. 

BLACK  DIAMOND.— Trade  name  for 
trolley  hangers  manufactured  by  the  Elec- 
tric Railway  Equipment  Co.,  2900  Cormany 
Ave.,  Cincinnati,  Ohio. 

BLACK  DIAMOND.— Trade  name  for 
belting  manufactured  by  the  Jewell  Belting 
Co.,  Hartford,  Conn. 

BLACK  HAWK. — Trade  name  for  elec- 
tric washing  machine  manufactured  by  the 
Sechler  Implement  & Carriage  Co.,  Moline, 
111. 

BLACKBURN-SMITH  CORP.,  THE.— 

107  W.  40th  St.,  New  York,  N.  Y.  Manu- 
facturer of  feed  water  filters. 

BLACKBURN  SPECIALTY  CO.— East 
35th  St.  & Perkins  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  ground  clamps.  E.  Black- 
burn, manager. 

BLACKMER  ROTARY  PUMP  CO.— 
Petoskey,  Mich  Manufacturer  of  electric 
pumps.  Business  established  1905.  Presi- 
dent, A.  B.  Klise;  vice-president  and  gen- 
eral manager,  E.  L.  Klise;  secretary  and 
treasurer,  J.  B.  Huyck.  Main  office  and 
factory,  Petoskey,  Mich.  Branch  offices, 
85  Murray  St.,  New  York,  N.  Y.;  1119  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa. ; 13 17 
Book  Bldg.,  Detroit,  Mich.;  315  Old  Colonv 
Bldg.,  Chicago,  111.;  727  Mason  Bldg.,  Hous- 
ton, Tex.:  315  Reserve  Bank  Bldg.,  Kanaas 
City,  Mo.;  1021  Hennepin  Ave,,  Minneap- 
olis, Minn.;  Manx  Hotel.  Los  Angeles,  Cad 
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BLACKMERMAID. — Trade  name  for  elec- 
tric pumps  manufactured  by  the  Blackmer 
Rotary  Pump  Co.,  Petoskey,  Mich. 

BLACKSTONE. — Trade  name  for  electric 
washing*  machines  manufactured  by  the 
Blackstone  Mfg.  Co.,  Jamestown,  N.  Y. 

BLACKSTONE  MFQ.  CO.,  THE.— James- 
town, N.  Y.  Manufacturer  of  electric 
washing  machines. 

BLADES,  ELECTRIC  FAN— Electric  fan 
blades  for  small  desk  and  bracket  or  wall 
fans  and  also  for  many  exhaust  fans  are 
generally  stamped  from  . sheet  brass  and 
are  highly  polished  and  lacquered,  nickel  - 
plated  or  japanned.  Brass- plated  sheet 
steel  has  been  used  at  times  when  copper 
was  expensive.  For  large  ventilating  fans 
and  blowers  the  blades  or  propellers  are 
usually  made  of  steel,  japanned  or  paint- 
ed; special  shapes  are  often  used  to  give 
quiet  running  or  improved  efficiency.  Ceil  - 
ing fans  generally  have  large  wooden 
blades  which  are  mounted  on  a metal  star 
frame  attached  to  the  armature  shaft. 
These  blades  are  sometimes  made  by  spe- 
cialty manufacturers  and  sold  to  the  fan 
manufacturers,  or  are  made  to  be  sold  sep- 
arately for  replacement  purposes. 

Manufacturers: 


Independent  Telephone  Co.,  263  Adelaide 
St..  W.,  Toronto.  Can.;  Keeler,  White  Co., 
509  Mission  St.,  San  Francisco,  Cal.;  W J. 
Clifford  Co.,  39  Cortlandt  St.,  New  York, 
N.  Y.;  Western  Electric  Co.,  195  Broadway, 
New  York,  N.  Y. 


BLAKELEY  & SON,  JOHN.— 1089  Ger- 
mantown. Ave.,  Philadelphia,  Pa.  Manu- 
facturers of  oiling  and  wiping  cotton 

u-asf  a 


BLAKESLEE  A CO.,  Q.  S.— Cicero,  (11. 
Manufacturers  of  electric  labor-saving  de- 
vices for  the  household  and  hotel.  Presi- 
dent, G.  S.  Blakeslee;  vice-president  and 
general  manager,  G.  R.  Blakeslee;  sales 
manager,  B.  H.  Blakeslee.  Main  office, 
19th  St.  & 52nd  Ave.,  Cicero,  III.  Fac- 
tories, Chicago,  111.,  and  Sarnia,  Ont.,  Can. 
Branch  office,  Sarnia,  Ont.,  Can. 

BLAKESLEE  FORGING  CO.— Plants- 
ville,  Conn.  Manufacturer  of  linemen's  pole 
climbers  and  electric  railway  forgings. 
Business  established  1877.  President,  C.  C. 
Chamberlin;  vice-president,  J.  H.  Pratt; 
secretary  and  treasurer,  D.  S.  Blakeslee. 
Main  office,  Jflantsville,  Conn.  Factories, 
Plantsville  and  New  Haven,  Conn.  Branch 
office,  Blakeslee  Drop  Forging  Co.,  New 
Haven,  Conn. 


Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Estes  & Sons.  E.  B..  362-364  5th  Ave.. 
New  York,  N.  Y. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron -Steel  Mfg. 
Co.,  East  53rd  St.,  Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BLADES,  HACKSAW. — Steel  blades 
from  8 to  12  inches  long  secured  in  hack- 
saw frames  and  used  for  cutting  armor, 
tubing,  piping,  etc.  Usually  sold  in  pack- 
ages containing  12  blades.  The  blades  are 
made  up  with  various  numbers  of  teeth  per 
Inch  so  as  to  give  best  results  In  cutting 
the  different  metals  on  which  they  are 
used,  the  variation  being  from  14  to  32 
teeth  per  Inch. 

Manufacturers: 


BLAKESLEE  MFG.  CO.— 2^5  N.  Chest- 
nut St.,  Du  Quoin,  111.  Manufacturer  of 
single  and  duplex  steam  pumps.  Business 
established  1862.  President,  S.  B.  Eaton; 
vice-president  and  general  manager,  J.  W. 
Blakeslee;  secretary,  treasurer  and  sales 
manager,  E.  T.  Blakeslee. 

BLANCHERS,  ELECTRIC,  PEANUT.— 

Electric  blanchers  are  motor-driven  ma- 
chines which  remove  the  red  skins  from 
the  peanuts  after  they  are  roasted.  They 
also  remove  the  bitter  hearts  or  germs  in 
the  same  operation. 

Manufacturers: 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall.  Mich.  “New  Model.” 

BLANCO. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gleason- 
Tiebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 


Atkins  & Co..  E.  C..  402  S.  Illinois  St., 
Indianapolis,  Ind. 

Clemson  Bros.,  Inc.,  Middletown,  N.  Y. 
“Star.” 

Disston  & Sons,  Inc.,  Henry,  Tacony. 
Philadelphia,  Pa.  “Disston.” 

Goddell-Pratt  Co.,  Greenfield,  Mass. 
“G.” 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

Napier  Saw  Works,  Inc.,  Roland  St.. 
Springfield,  Mass. 

Simonds  Mfg.  Co.,  470  Main  St.,  Fitch- 
burg. Mass. 

SMITH  & HEMENWAY  CO..  INC.. 
Irvington,  N.  J. 

Spartan  Saw  Works,  41  Taylor  St., 
Springfield.  Mass.  “Spartan.” 

BLADES.  SEMAPHORE  OR  SIGNAI 

Railway  semaphore  or  signal  blades  are 
almost  always  made  of  wood.  They  are 
fastened  to  a casting  carrying  colored  glass 
roundels  and  which  is  pivoted  so  as  to  he 
operated  by  the  motor,  solenoid  or  other 
mechanism.  The  combination  of  the  blade 
ind  casting  and  roundels  constitutes  the 
semaphore  or  signal  arm.  These  blades 
are  made  of  well  seasoned  wood  and  are 
supplied  for  replacement  service  or  to  sig- 
nal manufacturers  who  prefer  to  purchase 
their  blades. 

Manufacturers: 

Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

BLAIR  MOTOR  TRUCK  CO.— Newark, 
Ohio.  Manufacturer  of  electric  trucks. 


BLANKETS,  ELECTRICALLY  HEATED. 

—Blankets  made  up  with  resistance  wire 
enclosed  in  Insulating  material  of  a flexible 
character  between  the  layers  making  up 
the  fabric.  Most  types  are  equipped  with 
an  automatic  thermostat  which  opens  the 
circuit  when  the  blanket  reaches  a certain 
predetermined  temperature  (about  180  deg. 
F.)  and  closes  the  circuit  when  the  temper- 
ature falls  to  a certain  point.  A two  or 
three-heat  switch  is  usually  part  of  the 
appliance.  When  used  on  beds  on  sleeping 
porches  or  in  unheated  rooms  they  are  very 
useful  in  bringing  the  bed  to  a comfortable 
temperature  before  retiring,  and  in  main- 
taining this  temperature  throughout  the 
night.  They  have  the  added  advantage  of 
giving  warmth  without  increased  weight 
or  pressure  occasioned  by  the  use  of  several 
blankets,  quilts  or  comforters. 

Manufacturers: 

Electric  Controller  Co.,  Central  Ave.  & 
10th  St.,  Indianapolis,  Ind.  “Lectro- 
Warm.” 

Hainert  & Son,  F.  H.,  Minneapolis,  Minn. 
“Comfy.” 

Russell  Electric  Co..  140  W.  Austin  Ave., 
Chicago.  111.  “Hold-Heet.” 

Vit-O-Net  Mfg.  Co..  1225  N.  Clark  St., 
Chicago,  111.  “Vit-O-Net.” 

BLASTER’S  FRIEND.— Trade  name  for 
electric  blasting  cap  and  circuit  testers 
manufactured  by  the  New  York  Blasting 
Supply  Co.,  11  Broadway,  New  York,  N.  Y. 


BLAKE  A JOHNSON  CO.,  THE.— Box 

1054,  Waterbury,  Conn.  Manufacturer  of 
brass  and  copper  rivets.  Business  estab- 
lished 1849.  President,  John  P.  Elton; 
secretary,  Charles  E.  Stevens;  treasurer 
and  general  manager,  L.  P.  Clark;  sales 
manager,  H.  F.  White. 

BLAKE,  EDWARD.— Newdale,  N.  C. 
Manufacturer  of  mica  and  mica  products. 

BLAKE  ELECTRIC  MFQ.  CO.— Boston, 
Mass.  Manufacturer  of  automatic  electric 
guiders  for  cloth  cutting  machines. 

BLAKE  SIGNAL  A MFG.  CO.— 221  High 
St..  Boston,  Mass.  Manufacturers  of  rail- 
way signaling  systems  and  wiring  special- 
ties. Business  established  1904.  President, 
general  manager  and  sales  manager,  E.  J. 
Burke;  vice-president,  C.  C.  Blake;  secre- 
tary and  treasurer,  S.  Wentworth.  Sales 
representatives,  S.  H.  Couch  Co.,  Inc., 
Boston.  Mass.;  S.  R.  Fralick  & Co.,  15  S. 
Clinton  St..  Chicago.  111.;  G.  M.  Stout, 
1031  Henley  Bldg.,  Atlanta,  Ga.;  Canadian 


BLASTING  APPARATUS,  ELECTRIC, 
MISCELLANEOUS. — Equipment  used  for 
detonating  powder  charges  in  blasting  oper- 
ations and  consisting  of  connecting  or 
leading  wires,  detonating  caps  and  “blast- 
ing machines.”  The  latter  consist  either 
of  a portable  battery  of  dry  or  storage 
cells  with  a circuit-closing  switch  or  key. 
or  a portable  magneto  generator  enclosed 
in  a box  with  a projecting  handle  which 
is  pushed  or  pulled,  causing  the  rapid  ro- 
tation of  an  armature  which  generates  the 
required  current  for  exploding  the  detonat- 
ing caps  and  thereby  the  blasting  charges. 
For  parts  of  this  equipment  see  Detonators, 
electric;  F\ises,  blasting;  Wire,  leading,  for 
blasting. 

Manufacturers: 

Aetna  Explosives  Co.,  Inc.,  120  Broad- 
way, New  York.  N.  Y.  “Lion.” 

Atlas  Powder  Co.,  140  N.  Broad  St.. 
Philadelphia,  Pa.  “Lllliput,”  “Push 
Down,”  “Davis.” 


Du  Pont  de  Nemours  & Co.,  E.  I.,  Du 
Pont  Bldg.,  Wilmington,  Del.  “Victor,” 
“Pul  Up.”  “U.  S.  Standard.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster.  Pa. 

New  York  Blasting  Supply  Co.,  11  Broad- 
way, New  York,  N.  Y.  “New  York.” 

BLAU  SERVICE,  INC. — 682  Montgomery 
St.,  Jersey  City,  N.  J.  Manufacturer  of 
battery-charging  sets  and  wet  batteries. 
President  and  general  manager,  Leslie  L. 
Blau;  secretary  and  treasurer,  Ellis  J. 
Blau. 


BLAW-KNOX  CO.  — Pittsburgh,  Pa. 
Manufacturer  of  steel  radio  antenna  and 
transmission  towers,  coal  and  ash  handling 
machinery,  welding  outfits  and  other  steel 
products.  Business  established  1905.  Pres- 
ident, A.  C.  Lehman;  vice-presidents,  I.  F. 
Lehman,  F.  M.  Bowman,  Wayne  Rawlev; 
secretary  and  sales  manager,  C.  H.  Leh- 
man; treasurer,  B.  L.  Hirshfleld;  general 
manager,  Wayne  Rawley.  Main  office. 
Farmers*  Bank  Bldg.,  Pittsburgh,  Pa. 
Factories,  Hoboken,  Pa.,  and  Baltimore, 
Md.  Branch  offices  and  warehouses,  165 
Broadway,  New  York,  N.  Y. ; Peoples  Gas 
Bldg.,  Chicago,  111.;  Monadnock  Bldg..  San 
Francisco,  Cal.;  Little  Bldg.,  Boston,  Mass.; 
Lincoln  Bldg.,  Detroit,  Mich. 

BLEACH.  LIQUOR. — The  common  tech- 
nical name  for  a moderately  dilute  solution 
of  sodium  oxychloride  (NaCIO),  produced 
by  the  electrolysis  of  a solution  of  sodium 
chloride. 

BLEADON-DUN  CO.,  Chicago,  111.  Man- 
ufacturer of  violet  ray  high-frequency  ap- 
paratus. Business  established  1912.  Presi- 
dent and  treasurer,  J.  J.  Bleadon;  vice- 
president,  Harry  E.  Kopald;  secretary, 

M.  R.  Frank;  general  manager,  William  N. 
Meyerberg;  sales  manager,  Theodore  Muel- 
ler. Main  office,  213  S.  Peoria  St..  Chicago, 
III.  Branch  offices,  25  W.  42nd  St.,  New 
York,  N.  Y. ; 830  Washington  St.,  Boston, 
Mass. 

BLISS  CO.,  A.  H.— 136  Hospital  St., 
Providence,  R.  I.  Manufacturer  of  orna- 
mental and  fixture  chains.  President, 
Frank  H.  Bliss. 

BLISS  CO.,  E.  W. — Brooklyn,  N.  Y. 
Manufacturer  of  motor-driven  power 
presses.  Business  established  1857.  Main 
office.  Adams  & Plymouth  Sts.,  Brooklyn, 

N.  Y.  Factories,  Brooklyn,  N.  Y.,  and 
Hastings,  Mich.  Branch  offices.  Peoples 
Gas  Bldg.,  Chicago,  111.;  Dime  Bank  Bldg., 
Detroit,  Mich.;  Union  Bank  Bldg.,  Cleve- 
land, Ohio;  Union  Trust  Bldg.,  Cincinnati, 
Ohio;  Marine  Bank  Bldg.,  Buffalo,  N.  Y. ; 
Boatmen’s  Bank  Bldg.,  St.  Louis,  Mo.; 
Keenan  Bldg.,  Pittsburgh,  Pa.  Sales  rep- 
resentatives, Berger  & Carter,  San  Fran- 
cisco and  Los  Angeles,  Cal.;  Portland,  Ore.; 
Seattle,  Wash. 


BLOCH  A CO.,  L.  D.— 37-41  E.  18th  St., 
New  York,  N.  Y.  Manufacturers  of  port- 
able lamps,  shades  and  lamp  bases.  Presi- 
dent, Leon  Bloch;  vice-president,  Henry 
Bloch;  secretary  and  sales  manager,  Alfred 
Goldsmith;  treasurer,  Lucien  D.  Bloch; 
general  manager,  J.  F.  Milner. 

BLOCK,  FORMING. — See  Forming  block. 

BLOCKS,  CONNECTING  AND  INTER- 
CONNECTING.— Bases  of  insulating  mate- 
rial having  mounted  thereon  a number  of 
terminal  connecting  studs  or  binding  posts, 
to  which  signal  or  other  low-voltage  cir- 
cuits, such  as  for  telephones,  buzzers,  or 
annunciators,  may  be  connected,  thus  pro- 
viding means  for  readily  changing  circuit 
connections  or  interconnections.  Special 
blocks  of  similar  kind  are  also  used  in  some 
countries  for  ordinary  house  lighting  cir- 
cuits, but  are  not  approved  for  this  service 
in  the  United  States  or  Canada. 


Manufacturers: 


Bryant  Electric  Co..  The,  1421  State  St.. 

Bridgeport,  Conn.  “Bryant.” 
CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 
Fahnestock  Electric  Co.,  East  Ave.  & 8th 
St..  Long  Island  City,  N.  Y. 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn.  N.  Y. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Hepburn  Telephone  Mfg.  Co..  The,  325  S. 

Dearborn  St..  Chicago,  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
Bl^  (See  display  advertisement  on  page 


Murdock  Co.,  William  J.,  Everett  Ave.  & 
Carter  St..  Chelsea,  Mass.  “Murdock.” 
Scranton  Button  Co.,  The,  409  Cherry  St., 
Scranton,  Pa.  “Laconite.” 
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Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

STATES  CO.,  THE.  72  Francis  Ave 
Hartford,  Conn. 

V.  V.  Fittings  Co.,  711  Cherry  St..  Phila- 
delphia. Pa.  “V.V.” 

BLOCKS,  FIXTURE. — Fixture  blocks  are 
usually  wooden  blocks  that  are  placed  in 
a wall  or  celling  while  the  wiring  is  being 
installed;  they  are  securely  braced,  so  that 
a heavy  fixture  may  be  supported  there- 
from. 


Manufacturers: 

Estes  & Sons.  E.  B..  362-364  5th  Ave., 
New  York,  N.  Y. 

Man  son  Lumber  Co.,  101  Border  St.,  East 
Boston,  Mass. 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass.  “Hasco.” 


BLOCKS,  FUSE. — Slate,  marble  or  other 
insulating  bases  having  terminal  pieces  on 
mounting  clips  designed  to  accommodate 
special  forms  of  open  or  enclosed  fuses.  For 
standard  types  of  plug,  cartridge  and  open 
link  fuses  the  bases  are  more  commonly 
called  cutout  bases;  see  Bases,  cutout.  The 
term  fuse  block  is  more  generally  restricted 
to  the  bases  for  mounting  large  or  special 
fuses,  such  as  are  not  standardized  by  the 
National  Electrical  Code:  for  instance, 
fuses  for  voltages  above  600.  This  is  the 
meaning  contemplated  in  this  classification. 

Manufacturers: 


ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis.  Mo.  “FA.” 
(See  display  advertisement  on  pages 
1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St..  Jersey  City,  N.  J. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Briggs  & Stratton  Co..  1047  Louis  Ave., 
Milwaukee.  Wis.  “Basco.” 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 15th 
Sts.,  Chicago,  III.  “Union.” 

CROUSE-HLXDS  CO..  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace 
Sts..  Philadelphia,  Pa. 

Fralick  & Co..  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

GARFIELD  MFG.  CO..  Garfield,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenbctady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y.  “Vitribestos,” 
“Fire-Felt.”  “Thermo  Fire-Felt,” 
“Vitro.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  &•  14th  St.,  Long  Island  City, 
N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn. N.  Y. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  Fort  St.,  West,  Detroit,  Mich.  The 
“Bull  Dog”  line  of  fuse  blocks,  sizes 
to  cover  every  requirement;  two,  three 


“Bull  Dog”  Fuse  Block 


and  four  poles,  250- , 500-  and  600- volts. 
3 to  1200  amps.  These  blocks  are  fur- 
nished with  “cold  flowed”  terminal  lugs 
and  incorporate  the  superior  features 
of  “Bull  Dog”  switches,  with  an  oil  fin- 
ished (not  painted)  electrical  slate  base. 
See  entry  under  Switches,  knife,  stand- 
ard; also  see  display  adv.  page  1285. 
— Adv. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Redmanol  Chemical  Products  Co.,  636- 
678  W.  22nd  St.,  Chicago.  911.  “Red- 
manol.” 

Reliable  Electric  Co..  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

Taylor-Campbell  Electric  Co.,  237  Dundas 
St.,  London,  Ont.,  Can. 

TRUMBULL  ELECTRIC  MFG.  CO.,  THE, 
Plalnville,  Conn.  “Circle  T.”  (See  dis- 
play advertisement  on  pages  1282-1283.) 


TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE,  Bantam,  Conn.  Man- 


T.  V.  Fuse  Block 


ufactures  slate  base  fuse  blocks  in  all 
sizes  from  30  amp.  250  volt  to  1200 
amp.  600  volt.— Adv. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave..  Boston.  Mass. 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BLOCKS,  LINEMEN'S. — A set  of  sheave 
wheels  and  rope  used  to  multiply  power 
for  pulling  up  trolley  wire,  transmission 
wire,  guy  wires,  etc. 

Manufacturers: 


Columbus  Handle  & Tool  Co.,  The,  Col- 
umbus, Ind. 

HERBST,  PAUL  W.,  Chicago,  III. 

KLEIN  & SONS,  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  III.  We  manufac- 
ture the  well-known  “Klein”  self-lockin? 
troublemen’s  blocks,  having  snap  hook 
at  each  end.  Furnished  with  25  feet  of 
% in.  rope.  A handy  tool  to  attach 
grips  to  pull  up  the  slack  in  wire.  Can 
be  furnished  with  an  anchor  hook  for 
fastening  to  an  insulator  pin  or  other 
convenient  anchorage.  For  illustrations 
and  additional  information  concerning 
Klein  products,  see  page  1259  and  write 
for  complete  catalog  of  construction 
tools. — Adv. 

SMITH  & HEMENWAY  CO.,  INC., 
Irvington,  N.  J. 


BLOCKS,  METER  TESTI NG.— Meter 
testing  blocks  are  porcelain  terminal  blocks 
of  special  construction,  designed  to  simplify 
the  testing,  changing  and  installing  of 
watt-hour  meters  used  in  conjunction  with 
current  or  potential  transformers  or  both. 
The  regular  circuit  connections  are  made 
by  means  of  ordinary  binding  posts,  but  a 
special  test  jack  is’  provided  for  use  in 
testing  when  it  is  desired  to  connect  the 
rotating  standard  to  the  circuit  In  place 
of  the  customer’s  meter.  No  connections 
are  changed  or  removed,  but  the  test  plugs 
are  inserted  in  the  proper  jacks  and  the 
test  made.  The  whole  block  is  normally 
covered  with  an  iron  casing  which  Is  held 
in  place  by  two  wing  nuts,  that  are  Inter- 
connected by  a wire  and  sealed. 

Manufacturers: 

STATES  CO..  THE.  71  Francis  Ave.. 
Hartford.  Conn.  These  blocks  are  used 
to  simplify  the  changing  and  testing  of 


Three-phase  Installation 
with  Test  Block 

watt-hour  meters  which  are  used  in 
combination  with  current  transformers 


or  with  current  and  potential  trans- 
formers. The  illustration  shows  a 
three-phase  installation  with  test 
block.  The  block  is  arranged  to  short 
circuit  current  transformers  when  dis- 
connecting or  testing  meter.— Adv. 

BLOCKS,  SWITCH.  — Slate.  marble, 
porcelain  or  other  insulating  base  blocks 
on  which  most  commonly  Isolated  knife 
switches  are  mounted.  This  term  Is  also 
used  for  the  mounting  blocks  for  other 
types  of  switches/  such  as  wood  blocks 
fastened  between  wall  studs  or  screwed  to 
the  lathing  on  which  are  mounted  surface 
snap  switches  connected  to  concealed  wir- 
ing systems;  also  for  wood,  hard  rubber 
or  other  base  blocks  on  which  are  mounted 
low-voltage  sliding  multicontact  switches. 
The  term  switch  block  does  not  apply  to 
bases  or  sub-bases  for  snap  switches;  for 
these,  see  Bases,  snap  switch. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow/’ 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Estes  & Sons.  E.  B.,  352-364  5th  Ave., 
New  York,  N.  Y. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

Hickey  & Schneider,  Inc..  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  6b  S.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford.  Conn. 

Lester  Electric  Co.,  Ltd.,  The,  St. 
Thomas,  Ont.,  Can.  “Lester.” 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Scranton  Button  Co.,  The.  409  Cherry  St., 
Scranton,  Pa.  “Lacanite.” 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play advertisement  on  page  1328.) 

BLOCKS,  TELEPHONE,  PROTECTOR. 

— Telephone  protector  blocks  are  porcelain, 
fiber  or  composition  blocks  on  which  the 
protective  apparatus  is  mounted.  Standard 
protectors  consist  of  fuses  In  series  with 
the  line  and  high-potential  cutouts  or  light- 
ning arrestees  bridged  from  line  to  ground. 
The  arrester  and  fuses  are  commonly 
mounted  on  the  one  block,  with  an  ar- 
rester in  the  middle  and  one  tubular  fuse 
on  each  side. 

Manufacturers: 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I. 

Harvard  Electric  Co.,  526  W.  Van  Buren 
St.,  Chicago,  111. 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

Scranton  Button  Co.,  The,  409  Cherry  St., 
Scranton,  Pa.  “Lacanite.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

BLOCKS,  TERMINAL,  GENERATOR 
AND  MOTOR. — A block  of  insulating  ma- 
terial fastened  to  some  part  of  the  frame 
of  an  electric  machine  upon  which  are 
mounted  the  terminals  of  the  machine.  The 
blocks  are  made  of  treated  hard  wood, 
fiber,  slate,  or  composition  insulating  ma- 
terial. To  the  terminTU  studs  in  the  larger 
machines  are  bolted  the  terminal  lugs  of 
the  cables  leading  to  the  switchboard  or 
control  panel.  Separate  blocks  are  mounted 
on  some  machines  for  supporting  a special 
field  switch  or  equalizer  switch. 

Manufacturers: 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

BLOCKS,  TERMINAL,  RAILWAY  SIG- 
NAL.— Railway  signal  terminal  blocks  dif- 
fer from  many  other  terminals  and  they 
are  made  to  conform  to  the  Railway  Sig- 
nal Association  standards.  Porcelain  blocks 
are  used  and  the  .terminal  consists  of  a 
brass  stud  and  shoulder  with  two  washers 
and  one  hexagonal  nut  and  one  hexagonal 
locknut.  They  are  very  widely  used  on 
signal  circuits  and  are  sometimes  provided 
with  a brass  tag  to  designate  the  circuit. 
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Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO*  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  pages 
1231-1234.) 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 

Ave.,  Newark,  N.  J. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

BLOCKS.  TERMINAL,  TRANSFORMER. 
— Distribution  transformers  are  generally 
made  with  two  primary  and  two  secondary 
coils.  The  terminals  of  the  primary  coils 
are  connected  to  terminals  on  a porcelain 
terminal  block  which  is  mounted  within  the 
transformer,  below  the  oil  level.  The  use 
of  the  terminal  block  permits  changing  coil 
connections  and  also  facilitates  the  con- 
nection of  the  primary  leads.  The  terminal 
blocks  are  generally  made  of  porcelain,  al- 
though composition  blocks  that  are  not  af- 
fected by  the  oil,  and  other  terminal 
arrangements  are  sometimes  used.  Four 
terminals  suffice,  but  where  voltage-adjust- 
ing taps  are  provided  there  may  be  addi- 
tional terminals  on  the  block  to  facilitate 
shifting  the  tap. 

Manufacturers: 


PITTSBURGH  TRANSFORMER  CO., 
Columbus  & Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltlmore." 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

%A/?tOC£S’  WOOD  MOLDING  OR  RACE- 
WAY.— Mounting  pieces  of  wood  designed 
for  use  in  connection  with  wood  molding  or 
raceways  for  securely  mounting  rosettes, 
receptacles,  switches  or  other  wiring  fit- 
tings adapted  for  wood  raceway  systems. 

Manufacturers: 

Estes  & Sons.  E.  B.,  362-364  5th  Ave . 
New  York,  N.  Y. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton.  N.  J. 

Stiles  & Co..  H.  A.,  97  Oliver  St..  Boston, 
Mass.  “Hasco." 

BLOMFELDT  & RAPP  CO.— 108  N.  Jef- 
ferson St.,  Chicago,  111.  Manufacturer  of 
Tl^tric,.ha,Lcutter8-  Business  established 
1886.  President,  Oscar  Rapp;  vice-presi- 
dent, Allen  A.  Blomfeldt;  secretary  and 
treasurer.  Axel  Blomfeldt. 


BLOW  TORCHES.— See  Torches. 

BLOWERS,  FORCED-DRAFT,  ELEC- 
TRIC.— Forced -draft  blowers  are  used  to 
give  mechanical  draft  in  steam  power 
plants  where  the  stack  has  insufficient  area 
or  height  to  carry  off  with  natural  draft  the 
larger  volume  of  flue  gas  formed  with  oper- 
ation at  increased  rating.  They  are  used 
with  all  underfeed  stokers  at  full  load  or 
above,  and  generally  also  at  light  loads. 
The  fans  used  are  of  special  construction, 
for  high-speed  operation  and  high-pressure 
work.  They  are  usually  of  the  multiblade 
or  multivane  type,  and  must  be  capable  of 
supplying  heavy  draft  pressure  to  take  care 
of  the  high  combustion  rates  and  attend- 
ant thick  fires  required  on  overload.  Motor- 
driven  blowers  are  widely  used  and  are 
divided  into  two  groups  having  constant 
and  variable-speed  motors.  D-c.  motors, 
connected  to  the  blower  by  a flexible 
coupling,  are  generally  used  and  the  speed 
(and  pressure)  is  regulated  by  hand  or  au- 
tomatically by  pressure-operated  rheostats. 
A-c.  motors  of  the  induction  type  are  also 
used,  especially  for  constant-speed  blowers, 
in  which  case  the  pressure  is  regulated  by 
dampers. 

Manufacturers: 

American  Blower  Co.,  Detroit,  Mich. 
“Sirocco,"  "ABC." 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  "Buffalo." 

Canadian  Blower  & Forge  Co..  Ltd.,  The, 
Kitchener,  Ont.,  Can.  "Conoidal." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  \V.,  Toronto,  Ont.,  Can. 
“C.G.E." 

Canadian  Sirocco  Co.,  Ltd.,  Windsor,  Ont., 
Can.  "Sirooco." 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 

111. 

Carling  Turbine  Blower  Co.,  Inc.,  104 
Harding  St.,  Worcester,  Mass. 

DeLaval  Steam  Turbine  Co.,  Nottingham, 
Way,  Trenton,  N.  J. 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.  “Marvel." 

Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111.  “Cycloidale,"  "Gar- 
den City." 

Green  Engineering  Co.,  East  Chicago. 
Ind. 


Green  Fuel  Economizer  Co.,  Beacon. 
N.  Y. 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  and  Dlversey  Blvd.,  Chicago,  111. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

Johnson  Fan  & Blower  Co.,  115  St.  Clin- 
ton St.,  Chicago,  111. 

Massachusetts  Blower  Co.,  Howard  St., 
Watertown,  Mass.  “Massachusetts." 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark.  N.  J. 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park.  Boston,  Mass. 

Wing  Mfg.  Co.,  L.  J.,  352  W.  13th  St., 
New  York,  N.  Y. 

BLOWERS,  FORCED-DRAFT,  STEAM. 

— Steam-driven  blowers  are  used  to  supply 
forced  draft  in  a similar  manner  to  elec- 
tric blow’ers.  They  are  used  especially  in 
plants  where  all  the  auxiliaries  are  steam- 
driven  and  in  which  the  exhaust  steam  Is 
put  to  service.  They  have  the  advantage 
of  giving  somewhat  easier  regulation  of 
pressure  than  motor-driven  blowers.  Both 
turbines  and  steam  engines  are  used,  but 
the  present  tendency  seems  to  be  to  tur- 
bines entirely.  They  are  often  connected 
to  the  blowers  by  special  herring-bone 
gears  in  the  larger  sizes,  but  in  some  of 
the  smaller  sizes  are  direct-connected  and 
run  at  the  same  speed  as  the  turbine. 
Automatic  pressure  regulation  is  easily  ob- 
tained by  the  variation  in  boiler  pressure 
which  controls  a throttle  valve  supplying 
the  turbine. 

Manufacturers: 

Beggs  & Co..  James.  36  Warren  St.,  New 
York,  N.  Y. 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo. 
N.  Y.  “Buffalo." 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  “Conoidal." 

Carling  Turbine  Blower  Co.,  Inc.,  104 
Harding  St.,  Worcester,  Mass. 

Green  Fuel  Economizer  Co.,  Beacon, 
N.  Y. 

Ingersoll-Rand  Co.,  11  Broadwav,  New 
York,  N.  Y. 

Kerr  Turbine  Co.,  Wellsville,  N.  Y. 
“Economy." 

Sturtevant  Co..  B.  F..  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wing  Mfg.  Co.,  L.  J.,  352  W.  13th  St.. 
New  York.  N.  Y. 

BLOWERS,  FORGE,  ELECTRIC Motor- 

driven  blowers  are  widely  used  for  supply- 
ing the  air  blast  for  forges  in  all  but  the 
smallest  blacksmith  shops.  They  provide  a 
steady  blast  that  is  easily  regulated,  they 
relieve  the  blacksmith  of  the  old  task  of 
operating  a bellows  or  hand  blower,  and 
permit  him  to  turn  out  more  work.  Elec- 
tric forge  blowers  are  made  in  several  sizes 
ranging  from  a single  small  fire  to  five  small 
or  large  fires,  the  blast  piping  being  tapered 
in  size  to  give  each  forge  an  equal  supply 
of  air;  each  forge  has  a damper  so  it  may 
be  cut  off  entirely.  To  permit  uniform 
pressure  regardless  of  the  number  of  forges 
in  service  a speed  regulator  is  usually  pro- 
vided for  the  blower  motor;  even  on  single 
direct-connected  forge  and  blower  sets 
speed  control  is  often  provided  to  regulate 
the  amount  of  blast.  Some  of  the  large 
forge  blowers  are  also  used  for  cupola  blast 
service  in  foundries. 

Manufacturers: 

American  Blower  Co.,  Detroit,  Mich, 
“ABC." 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  "Buffalo." 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  “Conoidal." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 
"C.G.E." 

Canadian  Sirocco  Co.,  Ltd.,  Windsor,  Ont., 
Can.  “Sirocco." 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 

111. 

Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  “Champion,"  “Midway," 
“400,"  “Lancaster." 

Clements  Mfg.  Co.,  609  Fulton  St.,  Chi- 
cago. 111.  “Cadillac." 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.  “Marvel." 

Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago,  III.  “Cycloidale,"  “Gar- 
den City." 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversey  Blvd.,  Chicago,  III. 

Johnson  Fan  & Blower  Co.,  115  S.  Clinton 
St..  Chicago,  111. 


Kimble  Electric  Co.,  534-46  N.  Western 
Ave.,  Chicago,  111.  “Kimble."  (a.c.) 

Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark,  N.  J. 

North  American  Mfg.  Co.,  The,  5902 
Carnegie  Ave.,  Cleveland,  Ohio. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless."  (See  display  adver- 
tisement on  page  1308.) 

Premier  Emergency  Corp.,  767  3rd  Ave.. 
New  York.  N.  Y.  “Whirlwind." 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  "Roots." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
Wayne,  Ind. 

BLOWERS,  INDUCED-DRAFT,  ELEC- 
TRIC.— Induced -draft  blowers  are  used  in 
power  plants  having  economizers,  where 
the  furnace  gases  are  drawn  through  the 
economizer  by  the  blower,  which  is  located 
between  the  boiler  and  the  stack.  They 
are  frequently  used  in  conjunction  with 
forced-draft  blowers  in  large  plants,  espe- 
cially those  using  both  underfeed  stokers 
and  economizers.  Because  of  the  location 
of  the  blower,  it  handles  all  of  the  furnace 
gases  and  therefore  is  larger  than  a forced- 
draft  blower  for  the  same  boiler.  The  same 
general  construction  is  used,  but  provision 
is  made  for  handling  the  hot  gases  and 
fumes.  Motor  drive  is  used  more  than 
steam-engine  drive  because  the  blower  is 
rather  inaccessible  and  the  motors  will 
operate  satisfactorily  with  very  little  at- 
tention. Both  a-c.  and  d-c.  motors  are 
used,  and  the  motors  are  usually  completely 
enclosed  or  set  ip  a separate  compartment 
to  protect  them  from  the  gases.  The  feed 
water  in  the  economizer  tubes  is  usually 
at  a lower  temperature  than  the  water  in 
the  boiler  tubes;  therefore,  any  unconsumed 
carbon  in  the  gases  is  likely  to  deposit 
on  the  outside  of  the  economizer  tubes  so 
that,  in  spite  of  mechanical  scrapers  to 
keep  the  tubes  clean  of  soot,  the  econo- 
mizer acts  as  a decided  obstruction  to  the 
gases.  The  induced-draft  fan  by  sucking 
the  gases  out  of  the  economizer  and  forcing 
them  up  the  stack  neutralizes  this  ob- 
structive action  and  prevents  the  creation 
of  pressure  in  the  boiler  furnace  and  gas 
passages. 

Manufacturers: 

American  Blower  Co.,  Detroit,  Mich. 
"Sirocco."  “ABC.” 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  "Buffalo." 

Canadian  Blower  & Forge  Co.,  Ltd..  The, 
Kitchener,  Ont..  Can.  “Conoidal." 

Canadian  Sirocco  Co.,  Ltd.,  Windsor,  Ont.. 
Can.  “Sirocco." 

Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago.  III.  “Garden  City," 
"Cycloidale." 

Green  Fuel  Economizer  Co.,  Beacon. 
N.  Y. 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Dlversey  Blvd.,  Chicago.  111. 

Johnson  Fan  & Blower  Co.,  115  St.  Clin- 
ton St.,  Chicago,  111. 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park.  Boston,  Mass. 

BLOWERS,  INDUCED-DRAFT,  STEAM. 

— Steam-driven  blowers  for  induced-draft 
systems  are  not  used  as  widely  as  the 
electrically  operated  blowers,  except  In 
plants  where  all  the  auxiliaries  are  steam- 
driven.  Because  of  the  inaccessibility  of 
the  blower  and  the  high  speeds  required 
reciprocating  engines  are  rarely  used,  and 
small  turbines,  both  direct-connected  and 
those  connected  through  reduction  gearing, 
ore  usually  found  where  steam  drive  Is 
used.  The  blowers  are  specially  con- 
structed to  handle  the  hot,  corrosive  gases, 
and  are  often  made  so  that  the  rotor  may 
be  easily  removed  for  periodic  cleaning  and 
painting. 

Manufacturers: 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo." 

Canadian  Blower  & Forge  Co..  Ltd.,  The, 
Kitchener,  Ont.,  Can. 

Green  Engineering  Co.,  East  Chicago, 
Ind. 

Green  Fuel  Economizer  Co.,  Beacon,  N.  Y. 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wing  Mffc.  Co..  L.  J.,  352  W.  13th  St.. 
New  York.  N.  Y. 

BLOWERS,  MISCELLANEOUS,  ELEC- 
TRIC.— Blowers  arc  frequently  made  to 
meet  special  requirements  and  for  purposes 
other  than  those  listed  herewith.  Many 
of  these  miscellaneous  applications,  such  as 
in  chemical  laboratories,  battery  rooms,  dye 
houses,  etc.,  where  corrosive  gases  or  high 
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temperatures  are  encountered,  require  spe- 
cial construction  and  sometimes  the  use  of 
different  materials,  such  as  hardened  lead, 
monel  metal  and  other  resistive  alloys. 

Among  interesting  miscellaneous  appli- 
cations are  the  following:  Blowers  for 
driving  a powerful  blast  of  air  through 
a molten  mass  of  metal,  the  air  oxidizing 
and  removing  certain  impurities.  High- 
pressure  blowers  for  producing  forced  com- 
bustion in  a gas  or  oil  furnace.  Blowers 
for  blowing  scale  from  dies  in  machine 
shops,  the  air  being  released  on  the  dies  at 
a pressure  of  from  12  to  14  oz.  per  sq. 
in.  The  velocity  of  the  air  from  the 
nozzles  of  high-pressure  blowers  may  reach 
24,000  feet  per  minute. 

Manufacturers: 


American  Blower  Co.,  Detroit,  Mich. 
“Sirocco.” 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO.,  154-160  Whiting  St.,  Chicago,  111. 
‘‘Slip-on.” 

Batterman-Truitt  Co.,  736-738  W.  Mon- 
roe St.,  Chicago,  111.  “Uniblade.” 
Beach -Russ  Co..  220  Broadway,  New 
York,  N.  Y.  “Beach-Russ.” 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo.” 

Canadian  General  Electrio  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
“C.G.E.” 

Canadian  Sirocco  Co.,  Ltd.,  Windsor,  Ont., 
Can.  “Sirocco.” 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 


Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  • “Champion.” 

Clements  Mfg.  Co..  609  Fulton  St.,  Chi- 
cago, 111.  “Cadillac.” 

Colonial  Fan  & Motor  Co.,  The.  Warren. 
Ohio.  “Colonial.” 

Electric  Blower  Co.,.  352  Atlantic  Ave., 
Boston,  Mass.  “Marvel.” 

Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111.  “Cycloidale,”  “Gar- 
den City.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Centrifugal  blowers  or  compress- 
ors designed  for  large  volumes  and  low 
pressures,  such  as  are  required  for  the 
following  classes  of  service:  Oil  and 
gas  burning  furnaces,  foundry  cupola 
blowing,  pneumatic  mail  and  cash  con- 
veying systems,  agitation  of  liquids, 
sewage  treating  plants,  blowing  water 
gas  generators,  etc.  These  blowers 
are  similar  in  design  to  the  centrifugal 
pump  and  may  be  driven  by  d-c.  mo- 
tors with  auxiliary  apparatus  for 
starting  and  controlling  speeds,  by  60- 
cycle  induction  motors  for  constant- 
speed  service,  or  by  Curtis  steam  tur- 
bines. Blower  and  driver  are  direct- 
connected.  The  G-E  centrifugal  blow- 


er differs  from 
the  ordinary  fan 
blower  in  that  it 
is  provided  with 
discharge  or  dif- 
fusion  vanes 
which  convert  the 
otherwise  lost  en- 
ergy of  velocity 
into  pressure  en- 
ergy, resulting  in 
high  overall  effi- 
ciency. Blower  is  completely 
housed.  It  will  deliver  practically  con- 
stant pressure  over  a wide  range  of 
loads.  The  internal  clearance  is  very 
large,  thus  there  is  no  rubbing,  and 
no  internal  lubrication  is  required. 
These  blowers  may  be  fitted  with  a con- 
stant volume  governor  which  is  sim- 
ple in  action,  positive  and  accurate, 
and  safeguards  machinery  In  case  of 
breakdown.  Bulletins  describing  these 
units:  For  foundry  service,  No.  42800; 
for  gas  plants.  No.  48600;  for  blast  fur- 
nace;. No.  48601;  Industrial  air  and  ex- 
hauster service,  No.  48609.  See  adv. 
pages  1203-1223. — Adv. 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversey  Blvd.,  Chicago,  111. 

Improved  Appliance  Co.,  413  Kent  Ave.. 
Brooklyn,  N.  Y.  “IACo,”  “Improved.” 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

Johnson  Fan  & Blower  Co.,  115  S.  Clin- 
ton St.,  Chicago,  111. 

Maroa  Mfg.  Co.,  Maroa,  111. 

Massachusetts  Blower  Co.,  Howard  St., 
Watertown,  Mass.  “Massachusetts.” 

Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark,  N.  J. 

North  American  Mfg.  Co.,  The,  5902 
Carnegie  Ave.,  Cleveland,  Ohio.  (Gas- 
electric.)  “Flameblast.”  I 


Roots  Co.,  The  P.  H.  & F.  M..  Conners- 
ville,  Ind.  “Roots.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wing  Mfg.  Co.,  L.  J.,  352  W.  13th  St.. 
New  York,  N.  Y. 

BLOWERS,  MISCELLANEOUS,  STEAM. 

-Steam-driven  blowers  are  used  for  many 
purposes  in  industrial  plants  and  power 
plants  where  steam  is  supplied  to  all  or 
most  of  the  auxiliaries.  One  use  is  in  con- 
nection with  the  air-washing  system.  The 
air  used  for  cooling  the  generator  is  drawn 
by  an  exhaust  blower  through  a spray 
chamber  where  the  dust  and  dirt  are  re- 
moved. It  is  then  forced  through  the  ven- 
tilating ducts  of  the  generator  and  then 
sometimes  through  the  forced -draft  blow- 
ers. All  of  these  blowers  may  be  steam- 
driven  and  are  usually  of  the  turbine  type. 
Other  uses  are  for  ventilating  and  heating 
blowers;  sawdust,  shavings  and  dirt  col- 
lectors; gas  removers,  etc. 

Manufacturers: 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
“C.G.E.” 

Carling  Turbine  Blower  Co.,  Inc.,  104 
Harding  St.,  Worcester,  Mass. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Centrifugal  blowers  or 
compressors  for  large  volumes  and  low 
pressures  direct -connected  to  Curtis 
steam  turbines  or  electric  motors. 
Described  under  Blowers,  miscellan- 
eous. See  adv.  pages  1203-1223.— Adv. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal. 
Que.,  Can. 

Massachusetts  Blower  Co.,  Howard  St 
Watertown,  Mass.  “Massachusetts.” 

Power  Turbo-Blower  Co.,  347  Madison 
Ave..  New  York.  N.  Y.  “Power,” 
“Simplex,”  “S.A.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

TERRY  STEAM  TURBINE  CO.,  THE, 
Hartford,  Conn.  Built  in  sizes  up  to 


Terry  Turbine  Driven  Blower 

1.000  H.P.  for  all  classes  of  service. 
There  are  more  than  1800  Terry  blower 
units  installed. — Adv. 

Wing  Mfg.  Co..  L.  J.,  352  W.  13th  St- 
New  York,  N.  Y. 

BLOWERS,  ORGAN,  ELECTRIC 

Blowers  for  this  purpose  are  constructed 
in  many  types.  A common  type  is  built  so 
that  an  electric  motor,  by  means  of  a lever 
having  a fulcrum  in  the  middle,  operates 
a pair  of  bellows,  one  being  filled  while 
the  other  Is  discharging  air  into  a pres- 
sure chamber  and  vice  versa.  Another 
type  consists  of  motor-driven  fans  mounted 
on  the  same  shaft  in  a wind-tight  casing 
and  successively  adding  wind  pressure 
step  by  step  until  the  final  pressure  Is 
sufficient  to  operate  the  organ  through  a 
large  upright  pipe  and  bellows-regulatlng 
attachment. 

Manufacturers: 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo.” 

Canadian  Qeneral  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 

Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago,  III.  “Cycloidale,”  “Gar- 
den City.” 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Johnson  Fan  & Blower  Co.,  115  S.  Clinton 
St..  Chicago,  111. 

KINETIC  ENGINEERING  CO.— 60th  St. 
and  Baltimore  Ave.,  Philadelphia,  Pa. 
Kinetic  Blowers  attached  to  organs  in- 
crease efficiency  and  volume  materially. 
It  being  the  first  blower  patented  for 
this  purpose,  has  valuable  features  not 
found  elsewhere.  It  is  most  quiet  in 


operation,  and  requires  very  little  care, 
being-  almost  foolproof  and  easily  in- 
stalled by  an  average  mechanic.— Adv. 

Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark,  N.  J 

SPn^r  .T^rbl"f  ..Co-  The.  Hartford. 
Conn.  “Orgoblo.” 

Sturtevant  Co..  B.  F„  Damon  St.,  Hyde 
Park,  Boston,  Mass.  y 

Whitney  Co..  F.  E..  65  Sudbury  St..  Bos- 
ton.  Mass.  “Stanley.” 

BLOWERS,  VENTILATING,  ELECTRIC. 

—Motor-driven  fans  located  in  ducts  or 
piping  in  such  a way  as  either  to  draw  out 

°5n5°  drive  ,n  fresh  aIr  from  the 
outside.  The  motors  are  usually  arranged 
so  that  the  speed  and  consequently  the 
volume  of  air  moved  may  be  regulated.  The 
smaller  types  of  suction  blowers  are  gen- 
erally called  exhaust  fans,  especially  when 
they  are  not  located  in  a duct.  The  most 
complete  system  of  ventilation  for  audi- 
toriums, large  workrooms,  schoolrooms, 
etc.,  is  by  use  of  both  fresh  air  and  exhaust 
fojrmer  supply  the  inlet  air, 
which  is  often  forced  through  heating  and 
cleansing  or  other  conditioning  equipment, 
while  the  exhaust  fans  remove  the  foul 
or  vitiated  air. 

Manufacturers: 

aatt^an.Trultt  Co-  736-738  W.  Monroe 
St.,  Chicago,  111.  “Uniblade.” 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  “Buffalo.” 

Canadian  General  Electric  Co.,  Ltd..  212 
“CGE”*’’  W”  Toronto*  Ont.,  Can. 

Carling  Turbine  Blower  Co.,  Inc.,  104 
Harding  St.,  Worcester,  Mass. 

Electric  Blower  Co..  352  Atlantic  Ave., 
Boston,  Mass.  “Marvel.” 

GaArdr  Fa"Co’  332  S.  Michigan 

Ave.^Chicago,  111.  “Cycloidale,”  “Gar- 

Green  Fuel  Economizer  Co.,  Beacon,  N.  Y 

Ilg  Electric  Ventilating  Co.,  Crawford 

r KVe-  &rPiversey  Blvd..  Chicago,  111. 

Johnson  Fan  & Blower  Co.,  115  S Clin- 
ton St.,  Chicago,  111. 

Massachusetts  Blower  Co.,  Howard  St., 
?.rtS.wn'i  ^ass*  “Massachusetts.” 

NewarkCornlce  & Skylight  Works.  9-15 
17th  Ave.,  Newark,  N.  J. 

StKaBtos<?o°n.BMa^s.  Dam°n  S‘"  H>da 

WNe^^oBrkC°N.  ¥.  ™ W‘  ^ 8t- 

,„?,LOWOU.T'  MAGNETIC.-Magnetio  con- 
tactors  and  other  controlling  devices  are 
often  supplied  with  a magnetic  blowout 
which  assists  in  interrupting  the  flow  of 
current  when  the  circuit  opens.  The  blow- 
out usually  consists  of  a series  coil  with 
a magnetic  circuit  so  arranged  that  a mag- 
netic field  is  set  up  which  is  perpendicular 
to  the  arc.  The  action  of  the  field  Is  to 
lengthen  the  arc  and  finally  break  it. 

BLOW-RITE. — Trade  name  for  fuse  wire 
manufactured  by  the  Reliable  Electric  Co.. 
3145  Carroll  Ave.,  Chicago,  111. 

BLUE  BALL  MACHINE  WORKS.— Blue 
Ball  (Lancaster  Co.),  Pa.  Manufacturers  of 
hand,  power  and  electric  house  and  deep 
well  pumps.  P.  E.  Shirk,  proprietor. 

BLUE  BIRD. — Trade  name  for  electric 
washing  machine  manufactured  by  the  Blue 
Bird  Division,  Davis  Sewing  Machine  Co.. 
Dayton,  Ohio. 

BLUE  BIRD. — Trade  name  for  incan- 
descent lamps  manufactured  by  the  Blue 
Bird  Lamp  Co.,  45  E.  17th  St.,  New  York, 
N.  Y. 


BLUEBIRD. — Trade  name  for  portable 
electric  lamps  manufactured  by  the  Nov.eltv 
Lamp  & Shade  Co.,  2490  E.  22nd  St.,  Cleve- 
land, Ohio. 

BLUE  BIRD  DIVISION,  DAVIS  SEWING 
MACHINE  CO. — Dayton,  Ohio.  Manufac- 
turer of  electric  washing  machines.  Fac- 
tories, Dayton,  Ohio,  and  St.  Louis,  Mo. 

BLUE  BIRD  LAMP  CO.— 45  E.  17th  St., 
New  York.  N.  Y.  Manufacturer  of  incan- 
descent lamps. 

BLUEPRINT  DRIERS,  ELECTRIC.— 

Drying  machines,  which  in  the  common 
forms  are  arranged  so  that  the  printed 
paper,  after  passing  under  a line  of  sprink- 
lers and  through  a special  bath,  goes 
through  a set  of  rollers  for  removing  as 
much  water  as  possible  and  then  passes 
through  an  enclosed  casing  heated  by  elec- 
tric heating  elements  and  leaves  the  en- 
closure through  guide  rollers,  dry  and 
ready  for  Immediate  use.  In  another  form, 
for  drying  separate  prints  an  electrically 
heated  oven  is  used. 
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Manufacturers: 

Dietzgen  Co.,  Eugene,  166  W.  Monroe  St., 
Chicago,  Dl. 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 
St.,  Chicago,  111.  “Peerless.” 

Post  Co.,  The  Frederick,  319  S.  Wabash 
Ave.,  Chicago,  111. 

Shaw  Blue  Print  Machine  Co.,  Inc.,  The,. 

9 Campbell  St.,  Newark,  N.  J. 

Williams,  Brown  & Earle,  Inc:,  918 
Chestnut  St.,  Philadelphia,  Pa.  “Frank- 
lin.” 

BLUEPRINTING  FRAMES.— Blueprint- 
ing frames  for  sunlight  printing  are  large 
wooden , frames  having  a piece  of  clear, 
double-strength  or  plate  glass  backed  up 
by  a hinged  or  sectional  back  with  several 
sets  of  -springs  or  spring-operated  bars. 
The  frames  are  generally  made  of  selected 
hard  wood  to  prevent  as  much  as  possible 
any  warping  or  swelling.  With  very  large 
frames,  it  is  sometimes  difficult  to  get  the 
tracing  or  negative  to  lie  flat  and  maintain 
contact  with  the 'paper.  To  overcome  this 
difficulty  vacuum  frames  are  made  with 
a special  rubber  blanket.  The  air  is  ex- 
hausted from  the  space  between  the  glass 
and  rubber  blanket  by  means  of  a small 
motor-driven  exhaust  pump  and,  as  the 
blanket  is  securely  held  in  place  by  the 
back  and  clamping  members,  the  tracing 
or  negative  Is  smoothed  out  and  held  in 
perfect  contact. 

Manufacturers: 

American  Drafting  Furniture  Co.,  Inc., 
103  Mill  St.,  Rochester,  N.  Y. 

Cole  Co.,  The  H.,  Columbus,  Ohio. 
Dietzgen  Co.,  Eugene,  166  W.  Monroe  St., 
Chicago,  111. 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 
St.,  Chicago,  111. 

Post  Co.,  The  Frederick,  319  S.  Wabash 
Ave.,  Chicago,  III. 

BLUEPRINTING  MACHINES,  ELEC* 
TRIC. — The  general  principle  of  these  ma- 
chines is  to  place  the  tracing  upon  the 
sensitized  paper  and  then  to  pass  a strong 
arc  or  other  electric  light  over  the  tracing 
so  that  the  light  is  thrown  evenly  over  its 
surface,  thus  printing  the  lines  on  the  blue- 
print paper.  In  some  machines  the  tracing 
and  blueprint  paper  are  wrapped  on  a glass 
cylinder  and  an  arc  lamp  moved  at  a uni- 
form speed  up  or  down  on  the  inside  of  the 
cylinder.  In  other  machines  the  light  is 
stationary  and  the  tracing  and  blueprint 
paper  are  mdlved  together  past  the  source 
of  light.  This  latter  type  is  more  common 
where  a large  number  of  prints  are  regu- 
larly made.  It  usually  is  a continuous 
operation,  the  paper  being  fed  from  a roll 
and,  together  with  the  tracings,  passing 
under  a series  of  arc  lamps.  The  tracings 
are  separated  from  the  paper,  which  then 
passes  through  a bath  of  water,  a potas- 
sium or  sodium  bichromate  bath,  another 
bath  of  clear  water,  and  then  through  the 
drier.  In  many  of  the  large  machines  this 
is  all  accomplished  by  a single  machine 
with  motor-driven  rolls  and  sometimes  also 
an  electric  drier  (see  Blueprint  driers, 
electric).  Electric  blueprinting  machines 
permit  blueprints  to  be  made  at  any  time 
regardless  of  the  weather  and  are  indis- 
pensable to  large  drafting  rooms.  The  con- 
tinuous type  machine  has  special  ad- 
vantages where  its  extremely  large  capac- 
ity warrants  its  higher  cost  compared  with 
the  vertical  cylinder  type. 

Manufacturers: 

American  Drafting  Furniture  Co.,  Inc., 
103  Mill  St.,  Rochester,  N.  Y. 

Buckeye  Engine  Co.,  Salem,  Ohio. 
“Buckeye.” 

Dietzgen  Co.,  Eugene,  166  W.  Monroe  St., 
Chicago.  111. 

Levi,  Benjamin,  365  W.  Broadway,  New 
York,  N.  Y. 

Pease  Co.,  The  C.  F.,  829  N.  Franklin  St., 
Chicago,  111.  “Peerless.” 

Post  Co..  The  Frederick,  319  S.  Wabash 
Ave..  Chicago,  111.  “Simplex.” 

Shaw  Blue  Print  Machine  Co.,  Inc.,  The, 
9 Campbell  St.,  Newark.  N.  J. 
Wagenhorst  & Co.,  J.  H.,  704  Dollar  Bank 
Bldg.,  Youngstown,  Ohio. 

Wickes  Bros.,  612  N.  Water  St.,  Saginaw, 
Mich.  „ , 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa.  “Express,” 
“Aurora.” 

BLUEPRINT  * PAPER  - COATING  MA- 
CHINES, ELECTRIC.— These  machines  are 
motor-driven  devices  for  unrolling  paper 
and  passing  it  through  a coating  solution, 
then  through  a drying  oven  or  over  drying 
colls  and  rolling  it  up  on  smaller  rolls  of 
25,  50  or  100  yards  in  length,  for  later  use 
in  blueprinting  machines  or  frames.  The 


sensitized  paper  thus  produced  may  be  onf 
of  a number  of  forms,  depending  on  th< 
coating  solution  used.  This  is  varied  tc 
give  various  printing  speeds  and  also  spe- 
cial kinds  of  prints  and  negatives. 

The  machines  consist  essentially  of  coat- 
ing rollers  and  tank,  together  with  a glass 
scraper,  -gas  or  electrically  heated  ovens 
and  an  automatic  measuring  and  rerolling 
device. 

Manufacturers: 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 

St.,  Chicago,  111.  “Duplex,”  “Simplex.” 

BLUE  RIBBON. — Trade  name  for  elec- 
tric washing  machine  manufacture^  by 
the  Haag  Bros.  Co.,  Peoria,  111. 

BLUE  SEAL. — Trade  name  for  dry  bat- 
teries manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI., 
New  York,  N.  Y. 

BLUE  STREAK. — Trade  name  for  trans- 
mission belting  manufactured  by  the  Good- 
year Tire  & Rubber  Co.,  1144  E.  Market 
St.,  Akron,  Ohio. 

BLUE  VITROL  OR  BLUESTONE.— 

Names  extensively  used  in  the  trade  for 
commercial  copper  sulphate.  See  Copper 
sulphate. 

BLUFFTON  MFG.  CO.— Bluffton,  Ohio. 
Manufacturers  of  electric  washing  pia- 
chines. 

B.  M.  CO.  SPECIAL. — Trade  name  for 
babbitt  metal  manufactured  by  the  Bronze 
Metal  Co.,  30  Church  St.,  New  York,  N.  Y. 

BOARD  OF  TRADE  UNIT.— The  kilo- 
watt-hour. The  name  “Board  of  Trade 
Unit”  is  used  very  extensively  in  Eng- 
land, where  the  Board  of  Trade  is  an 
official  body  having  jurisdiction,  among 
other  things,  over  electricity  supply  serv- 
ice, including  the  units  used  in  its  meas- 
urement. In  the  United  States  the  term 
is  never  used. 

BOARDS,  DRAFTING.  — Drafting  or 
drawing  boards  arc  made  in  several  sizes 
from  about  10x12  inches  up  to  48x84  inches. 
They  are  not  provided  with  any  support- 
ing stands,  as  are  drafting  tables,  but  are 
means  to  be  placed  on  a desk,  table  or 
bench  while  in  use.  The  smaller  boards 
are  sometimes  made  of  three-ply  veneer 
white  basswood  and  the  larger  boards  are 
made  of  selected  pine.  Hardwood  edges 
are  provided  and  the  individual  boards,  of 
which  the  finished  drafting  board  is  com- 
posed, are  held  together  by  special  hard- 
wood cleats  or  clamping  members. 

These  boards  are  used  widely  for  draw- 
ing, designing,  curve  plotting,  etc.,  In  con- 
nection with  various  branches  of  the  elec- 
trical industry.  Also  see  Tables,  drafting. 

Manufacturers: 

American  Drafting  Furniture  Co.,  Inc., 
103  Mill  St.,  Rochester.  N.  Y. 

Economy  Drawing  Table  & Mfg.  Co.,  S. 
Center  St.,  Adrian,  Mich.  “Economy.” 

Pease  Co.,  The  C.  F.,  8J9  N.  Franklin 
St.,  Chicago,  III. 

BO- ARROW. — Trade  name  for  crossarms 
manut&ctured  by  Hubbard  & Co.,  6301 
Butler  St..  Pittsburgh,  Pa. 

BOBBINS  FOR  CO  I LS.— Bobbins  are 
small  cylindrical  or  spool-shaped  bodies  on 
which  coils  for  electromagnets  or  .solenoids 
are  wound.  , Bobbins  and  spools  may  be 
exactly  similar,  but  the  term  bobbin  gen- 
erally applies  to  the  base  for  finished  and 
complete  coils,  while  a spool  is  used  for 
holding  a quantity  of  wire  ready  for  use 
Bobbins  are  sometimes  made  of  metal  in 
tubular  or  cylindrical  forms.  They  are 
also  made  of  insulating  materials,  such  as 
fiber,  cardboard,  molded  composition,  etc. 
The  molded  bobbins  are  sometimes  made 
with  the  iron  core  molded  in  place  for 
magnet  construction  or  with  a hole  for  the 
plunger  of  a solenoid. 

Manufacturers: 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Stephenson  Mfg.  Co.,  South  Bend,  Ind. 

Woodturning  Products  Co.,  Inc.,  Quincy. 
Mass. 

BOCH-METSCH  PORCELAIN  CO.,  THE. 

—East  Liverpool,  Ohio.  Manufacturer  of 
porcelain  specialties.  Business  established 
1920. 

BOCK  BEARING  CO.,  TH  E.— Phillips 
Ave.  & Michigan  Central  R.  R.,  Toledo, 
Ohio.  Manufacturer  of  taper  roller  bear- 
ings. General  manager,  R.  E.  Clingan. 

BODINE  ELECTRIC  CO.— Chicago,  111. 
Manufacturer  of  motors,  motor-generators. 
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grinders,  rotary  converters  and  labboratory 
iathes.  Business  established  1905.  Presi- 
dent, C.  D.  Bodine;  vice-president,  E.  C. 
Bodine;  secretary,  treasurer  and  sales 
manager,  P.  J.  Bodine.  Main  office  and 
factory,  2254  W.  Ohio  St.,  Chicago,  III. 
Srandh  offices,  127  Federal  St.,  Boston, 
Mass.;  95  Liberty  St.,  New  York,  N.  Y.; 
922  Sansom  St.,  Philadelphia,  Pa.;  4 W. 
Third  St.,  Cincinnati,  Ohio. 

BOEC. — Trade  name  for  oil  engines  man- 
ufactured by  the  Baltimore  Oil  Engine  Co., 
Baltimore,  Md. 

BOEKEL  & CO..  WILLIAM.— 516-518 
Vine  St.,  Philadelphia,  Pa.  Manufacturers 
of  electric  water  baths,  centrifuges  and 
sterilizers  for  laboratories.  Julius  Boekel, 
sole  owner. 

BOESCH  LAMP  CO.— 960-62  Mission  St., 
San  Francisco,  Cal.  Manufacturer  of  auto- 
mobile signals  and  sheet  metal  stampings. 
Business  established  1869. 

BOETTCHER  PATTERN  CO.— Chicago, 
111.  Manufacturer  of  electric  floor  sanding 
machines.  William  J.  F.  Boettcher,  pro- 
prietor. Main  office  and  factory,  440  N. 
Peoria  St.,  Chicago,  111.  Branch  office,  152 
Chambers  St.,  New  York,  N.  Y. 

BOGUE  ELECTRIC  CO.,  CHARLES  J.— 
513  W.  29th  St.,  New  York,  N.  Y.  Manu- 
facturer of  electroplating  generators. 

BOILER  COMPOUNDS.— See  Compounds, 
water  treating. 

BOILER  HEAT  INSULATION.— See  Cov- 
ering, boiler  and  pipe;  also  Heat  insulation, 
brick,  cement,  etc. 

BOILER.  ROOM  EQU I PM  ENT.— Boiler- 
room  equipment  comprises  all  of  the  equip- 
ment in  a power  plant  for  handling  the 
fuel,  delivering  it  to  the  furnaces,  burning 
it,  utilizing  the  heat  in  the  boilers  to  gen- 
erate steam,  superheating  the  steam  and 
delivering  it  to  the  engine  or  turbine  room. 
To  accomplish  this  result  economically 
and  efficiently  a great  deal  of  apparatus 
and  many  auxiliary  devices  are  required. 
Much  of  this  equipment  and  the  most  im- 
portant boiler-room  auxiliaries  are  de- 
scribed and  listed  elsewhere  in  this  book. 
In  the  following  brief  outline  reference  is 
made  to  most  of  these  descriptive  articles. 

Handling  and  care  of  the  fuel  is  a most 
important  function  of  much  boiler-room 
equipment  This  includes,  in  most  plants, 
removal  of  the  coal  from  cars,  vessels  or 
storage  spaces  to  crushers,  where  it  is  re- 
duced to  the  proper  size,  and  then  deposited 
into  the  bunkers,  from  which  it  is  fed  by 
gravity  into  the  stokers.  Coal  scales  are 
often  provided  to  permit  weighing  the  coal 
either  continually  or  at  least  during  tests. 
In  some  plants,  where  only  poorer  grades 
of  coal  are  available,  it  is  pulverized  before 
being  fired.  In  any  coal-burning  plant,  re- 
moval of  ashes  must  be  arranged  for.  For 
all  such  equipment  see  Coal  and  ash  han- 
dling machinery;  Coal  crushers;  Coal  stor- 
age bunkers,  bins,  etc.;  Cars,  power  house; 
Pulverized  coal  equipment;  Scales,  coal. 
Also  see  general  article  on  Coal  handling 
in  power  plants. 

When  fuel  oil  is  used  facilities  must  be 
provided  in  the  way  of  burners,  pumps 
and  tanks;  see  general  article  on  Oil- 
burning equipment;  also  see  Oil  burners; 
Oil  reservoirs  and  tanks;  Pumps,  oil.  Oc- 
casionally natural  gas  or  producer  gas  is 
used  as  fuel;  see  Meters,  air  and  gas;  Gas 
producers. 

For  the  boilers  themselves  there  are 
manv  important  accessories  that  are  prac- 
tically parts  of  the  boiler  unit,  such  as  the 
boiler  furnace,  grates,  stokers,  tubes,  set- 
ting, covering,  superheaters,  etc.  Then 
a’so  there  is  the  draft  equipment  and 
means  for  carrying  off  the  smoke  and 
gases,  jncluding  forced  and  induced  draft 
blowers^  breeching,  stacks  and  chimneys, 
draft  regulators,  etc.  See  general  articles 
on  Boilers;  Draft,  mechanical.  Also  specific 
articles  on  Boilers,  fire  tube;  Boilers,  wa- 
ter tube;  Boiler  settings,  arches,  etc.; 
Boiler  tubes;  Furnaces,  boilers;  Grates, 
boiler  furnaces;  Stokers;  Covering,  boiler 
and  pipe;  Superheaters;  Blowers,  forced- 
draft;  Blowers,  induced-draft;  Breeching, 
boiler  smoke;  Chimneys,  power  plant; 
Stacks,  smokp;  Regulators,  boiler-furnace 
draft;  Soot  blowers.  , „ , 

To  supplv  the  boilers  with  suitable  feed 
water,  preferably  at  high  temperature,  re- 
quires a number  of  essential  auxiliaries, 
including  Pumps,  boiler  feed;  Injectors, 
power  plant;  Feed -water  heaters;  Econo- 
mizers; Feed-water  regulators;  Meters, 
feed  water. 

The  piping  is  a very  important  feature 
of  boiler-room  equipment.  See  a general 
discussion  of  Piping;  also  Pipes,  high- 
pressure,  power  plant;  Pipes,  miscellaneous 
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pTl£er  s^DDori  in^rac  Het8,  8team  and  other 
supporting;  Hangers,  conduit  and 

Pjf®;  Straps,  conduit  or  pipe;  Expansion 
Joints  for  steam,  water,  etc.,  pipe  lines* 
Covering,  boiler  and  pipe  P P es’ 

Q.?oiler-/oorn  instruments  are  essential  in 
below?1  °dei*n  p,ant*  See  separate  article 
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.h^0,l:K,i’?0?M  INSTRUMENTS.— Any- 
*,hilaL^i.‘n,’,tr"mental  ,n  accomplish- 
ing  tnei  work  of  power  production  effi- 
ciently is  an  instrument.  If  the  wheel 

0Mf<iriiSnthLHnily  .way  of  measuring  the1 
coal  it  is  a good  instrument  and  one  worth 

a8itn*:  likewise  the  barrel  for  measuring 
water.  Instruments  may  show  what  is 
?trum?i?f;  ™3e  are  called  indicating  in- 
£inf?ents*  Tshey  may  show  wkat  has  hap- 
°ud}ngu  instruments^  They  may 
totalize  what  has  happened — Integrating 

in®tru,nents.  three  types  are  <jesir- 

able.  The  indicating  instruments  help^e 
whLetrT°°miforce  by  showing  or  indicating 
what  is  going  on.  The  recording  instru- 
ments show  what  has  gone  on  at  any  time 
on  how  the  plant  is 
functioning,  and  what  is  needed  in  the  wav 
of  more  care,  different  fuels  and  appariuus 

Ktn^m3method8Vetc-  The  integrating  in? 
stnjments  serve  to  give  the  management 
information  on  the  total  output  and  con- 
sumption for  any  period. 

The  management  is  most  interested  *r» 
results.  The  coal  meter  and  the  ateam  or 
water  meter  give  the  input  and  output  of 
he  Plant,  the  over-all  efficiency  and  pe?- 

w™  snmit  ZfSthel:OW  the  money  that 
was  spent  and  what  was  got  in  return 

mo?e  'Cfi%that  run  the  bollcr-room  aro 
more  vitally  concerned  In  how  each  part 
of  the  whole  functions.  Combustion  effi- 
thee™yv.?n,f  a"  that  aftects  u * conce™; 

ta, y*  .Th®  draft  gage  shows  what 

nfuJni  the  way  of  a,r  supply;  It 
shows  too  thick  or  too  thin  a fuel  bed 

rt0Je8o^nthflrflra  cloggin«  due  to  clinkers! 

letting  ThIeo^°0rS,*0r  ,aiPr°Per  damper 
The  CO*  meter  show's  the  effects 

gagehe^rddraf?8  Indicated  by  the  draft 
thf^-O  WS  8U^e«ts  the  cause, 

cne  to,  instrument  shows  the  effect  Roth 
are  extremely  desirable  for  the  fireman 
The  stack  thermometer  shows  the  temner- 

ofUutlU*inc0therheCf  fases  after  all  chmee 
or  unnzing^  the  heat  has  passed.  It  showR 

when  boiler  heating  surfaces  are  covered 
on  the  outside  and  scale  on  the 
r»n^'  * ?u**e8ts  that  baffles  may  have 
fallen  or  become  leaky.  But  the  stack 
thermometer  is  only  of  most  use  when  In 
tested  In  conjunction  with  the  drLfi 
sajte  and  the  steam  flow  meter.  The  true 
j/tn[ftomce  of  stack  temperatures  Is  un- 
derstood  only  when  one  knows  the  rate 
?^ee»l^raJl0n,  (from  the  flow  meter)  and 
Kale  or°CO,  met”)88  “Ir  <fr°m  the  draft 

‘ast 

1+  ,nstruments  are  necessary  for 
°*  tbe  fi»*emen  actually 
mfn/To  n the  work-  Recording  instru- 
ments are  necessary  for  the  men  that  hsv* 
charge,  so  that  wastes  can  be  discovered 
and  Improvements  effected 
Ja«truments  of  qualitv — qualitv  of 
operation.  The  integrating  meters  are  in- 
struments of  ouantltv;  coal  and  steam  or 
water  meters  g,ve  the  sum-totel  of  ™er7- 

i£y plant  tHe  aCtUal  perform»n«  of 

,ndicators  may  also  be  desirable 
wheHe  there  are  city  smoke  ordinances  or 
epjjfff  srooke  Particularly  objectionable 
T’here  are  smoke  reorders  on  the  market 

^ whlcWhltT8  ,nattf  a form  of  periscope 
«vuillhicb  theyufe  able  to  watch  the  stack 
whip*  In  a Position  to  manfnulnte  the  stack 
damper  etc.  Smoke  represents  waste  of 

£iT*  s tack Cm'lvle|tnrt ,CO,I’ bu8tlnn  A "mok». 
WCM»  Blr  A waste  of  heat  hv 

e fflc^len  cyonl  yA  wherf'em  e*  se  t * " h e°  (V)* 
t»rbon>>dioxide.  “8  6<1UiV*,ent  ^ 

AH  Instruments  mav  save  fuel  when  th— 
,nftallpd-  nr°P^rlv  maintained 
interpreted  end  diligenll-  fol- 
lowed. When  these  things  hapnen  boiler 
™mt  Instrument!,  are  atflt-Sdle  invest! 

boll^r-I^mrlp,i?r.8  and  'Ist,n»  of  Individual 
ooiier  room  Instruments,  see  Flue-eas 

sn» lysis  Instruments;  Oates,  draft-  GatrPR 

^t'inl-  ckees  ,er:  °a*e8'  J »tS"«  IndT- 

caung.  Gages.  steam,  recording*  Meters 
*f,r.  aM>t^S;  ^feters*  _ feed . water':  Meters,’ 
j ters*  8team  flow;  Meters,  water* 
Reorders,  combustion  or  CO*;  Regulators 
boiW-furnace  draft:  Scales. ’’coilT tR 
mometers.  feed  water;  Thermometers , flue 


S“ii8.in8trUment8<  hoiler-room.  miscella. 

WALL^RFuVNAciS’u2fWHA8’  !AFFLE 

mmsi&w 

mm 

fufnacberl?,kninarsch|%  » lnWa",S  and  the 

conUnis  t io  r^zon  e 1*0°  ^ 

of  the  hot  gases.  contror  the  passage 

Manufacturers: 

BRome  Na8Y°  F're  Brlck  Co-  &*.. 
Bt0onnOh|Co°-  'ThP  N'  Pind,a^  St-  Hay- 
BStk.e  fee!  ft*  320  E-  North  Water 

%5t^*Jvsas?t  N„ 

^Ont6,  Ca“CCUll°Ch  C°-  Ltd-  The.  Galt. 
Green  Engineering  Co..  East  Chicago. 

Jo,l,I?Ve-ss  Fire  Brick  Co.,  lian  Clav 
Chicago,  111.  -Plibrico."  C ay  St- 

“cinc?nnnaUtanoWh?o°d  & GamWe  Co-  The, 

McL^C|-„En'ryW^a“a^rtPa. 

Murray  Iron  Works  ^ ^Burlington. 

UChtcagCoC:niruy0r  COTP'  °'d  Coior,y  Bldg, 

SUSS?**-* 

and 

iar,  and  vertical  ^ a?d  .return  tubu- 
power  work  upon  land  ^r,lzontaI*  For 
tubular  and  the  water  ?re  or  return- 
almost  exclusively  ^ types  are  used 

Actually,  every  sonars  ^ tJ}/  V wP^,r  hour* 
face  can  evrnoraf?  ?X?^f^0t  °/  boiler  sur- 

is*  no ? scaTS f or mfng1  i?orPc^ ® w^ter 

blls- 

are  around  *350  S/bJ!rnperr||SUin8  OrdyOBUe 
blfh  pressures  are  from  loo'  to 

iow  pressure?  ur|8torieoofr|bs1  125  l°  200  and 

the  sametUfor  In'fe  °fjnb|rlct.  ‘8  ?UCh 

surface!16  ^ ^ 

volume,  the  arrangempnV  Uf  »,a/Id  furnace 
and  rate  at  wh£5f1S?f  f boiler  baffling 
over  the  healing' lurfac^S-^fS68  .Pf88 
factors.  In  other  S &IX  detern>ining 
boiler  is  of  less6  tbe  choice  of 

sajx'.*vrKK“'"™vvii! 

.*Sr 

losses  from  boilers  shm?H  e,tu  Radiation 
kept  down  by  therefore,  be 

erings  for  drums*  and hbolWS?  atinfir  cov" 
other  ways  conserving  heat  & and  In 
air  seeps  in  between  excess 

metal  and  brickwork  Thi«,ntSu  betw<*n 
ways  be  closed  ' T^Se  8b°uld  al- 

J^es^TuC  8t-p-aatUeakJ^ 

pi?  begrcatne: 

f^'^kSSAErr* 

nace  volume;  high-ash  d large  fur’ 

SJrsIfK'S 

Jends  upon  th,e  lK>ller  de-‘ 

grat^ surface  kld^Iu & 
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whether  ‘h^hfff'i"^  Spends.  In  turn,  upon 
used ! the  raur^h S'.,  natural  draft  is 

hS^Te^S'  '^-elded^from6  o"en? 

210aibs.8tNeo.  10°B  PW8Ucre8„,UP.  ah°ut 

an5eru6pthteo  2e°0rk!bf  P^8UXe^ ^ 

Above  this  value  Nn  **  *.  9 g&se  ,s  used. 

Manufacturers; 

co  • 414  Mead°w  st- • 

G°°it  Galt. 

Heine  Safety  Boiler  Co  xaic 
Ave..  St.  Louis,  Mo  ^ ’ 5316  Marcu« 

jSf  - 

'parkesbifrg  Jpi  C°-  Bea,e  Bldg.. 

sssps  ?°- lefm  ^a- 

wen  Sts..  Chicago  111  ’ 16th  * Rock* 

B°,,er  C°-  Th*-  Chat- 

^"£^Q.,L!3p?*ak^e®t-*>^a™>hri^e,0ltfas8^o^cr 

Of  electric  heating  coils  ^ Thlh  ?i make  u®« 
morsed  in  the  water  in'  „Jhe  co!1-8  ***  «m- 
other  styles  a flexible  urdf"?  caaes’  and  in 

thT^a/^hfe8  \U3b  «« 

wlte^to 

then  the  current  xr a fhort  tlme  and 

Manufacturers; 

Browne 

WarrenTpa.E-f^,™'IG  HEaTER  CO.. 

C &a My’iere|tenghC,m,fto  • Sanford 

‘•Westinghou8e'.”  amlIt0n'  °nt-  Can. 

y^s. sjts^s  c°- 

s'-bSS: 

PLAN  Tl^ThesT  EaTeU  BfeneF°i?  POWER 

tubular  boilers  ® miff  generally  return- 
is  rarely  used  for  canacitip?’1  t^Ular  boiler 
and  usually  400  hp  is  emofS°ve  600  hp* 

jrSoS'  j^^-StSsrgs 

ume  Vr  unit  of  <^Dac1?vUPll8  *Teater  vo^ 
the  high  evapora^OT  rates  „fCa/1h'L0trattaln 
nor  will  it  maintain  ff  of  the  former, 
sure  regulation.  ftS  c ose  steam  pres- 

In  the  return- tubular  bniior  # 
grases  pass  through  tiSL«v.jSr*  the  fui*nace 
neath  the  shen  fn  VO?8  afte^  Pa»«*ng  be- 
The  flre  tu bis  are  usuaHy^  to  ^Irlectlo1n- 
diameter  and  from  12  to  18  ft  ^nn  ,n«  ,n 

energy  i^thu^ 8,tant*  T.he  dissipation  of 
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The  reasons  for  the  return-tubular  boiler 
not  being  made  in  capacities  above  500  and 
usually  260  to  400  hp.  are  because  of  the 
danger  in  case  of  failure,  its  adaptability 
to  medium  steam  pressures  only,  its  poor 
steam  regulation  and  comparatively  low 
rates  of  evaporation. 

Manufacturers: 

Bigelow  Co.,  The,  New  Haven,  Conn. 
“Blgelow-Manning.” 

Brennan  & Co.,  John,  24th  St.  A M.  C. 
R.  R.,  Detroit.  Mich.  “Detroit." 

Bridgeport  Boiler  Works  Co.,  The,  202 
Housatonic  Ave.,  Bridgeport,  Conn. 

Chicago  Tile  Arch  Furnace  Co.,  321  W. 
Austin  Ave.,  Chicago,  111. 

Clark  Engine  & Boiler  Co.,  Kalamazoo, 
Mich. 

Co^tesville  Boiler  Works,  Coatesville,  Pa. 

Cole  Mfg.  Co..  R.  D.,  Newnan,  Ga. 

Decarie  Boiler  & Incinerator  Co.,  3324-30 
St.  Hubert  St.,  Montreal,  Que.,  Can. 

Dillon  Steam  Boiler  Works,  D.  M.,  Fitch- 
burg, Mass. 

Dover  Boiler  Works,  Dover,  N.  J. 

Erie  City  Iron  Wosks,  Erie,  Pa.  “Eco- 
nomic." 

Fitzgibbons  Boiler  Co.,  Oswego,  N.  Y. 

Gem  City  Boiler  Co.,  The,  Dayton,  Ohio. 

Goldie  & McCulloch  Co..  Ltd.,  The,  Galt, 
Ont.,  Can. 

Herbert  Boiler  Co.,  140  Root  St.,  Chicago, 

111. 

Houston,  Stanwood  & Gamble  Co.,  The 
Cincinnati,  Ohio. 

International  Engineering  Works,  Inc., 
Waverly  St.,  Framingham,  Mass. 

Keeler  Co.,  E.,  Williamsport,  Pa. 

Kroeschell  Bros.  Co.,  440  W.  Erie  St., 
Chicago,  111. 

Lookout  Boiler  & Mfg.  Co.,  Chattanooga, 
Tenn. 

Mohr  A Sons.  John,  96th  St.  & Calumet 
River,  S.  Chicago,  '111. 

Murray  Iron  Works  Co.,  Burlington,  Iowa. 

Nagle  Engine  & Boiler  Works,  Erie,  Pa. 

O'Brien  Boiler  Works  Co.,  John,  1601  N. 
11th  St..  St.  Louis,  Mo. 

Oil  City  Boiler  Works,  Box  137,  Oil  City, 
Pa. 

Orr  A Sembower.  Inc.,  Reading.  Pa. 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Wickes  Boiler  Co.,  The,  502  N.  Water  St., 
Saginaw,  Mich. 

BOILERS,  WATER- TUBE,  FOR  POWER 
PLANTS. — All  boilers  for  high  pressure  and 
high  capacity  are  of  the  water-tube  type. 
This  type  may  be  operated  at  two  to  four 
times  nominal  rating  with  safety,  provided 
the  water  does  not  form  scale  or  contain 
oil,  either  of  which  will  cause  bags  and 
blistered  tubes. 

The  water- tube  boiler  has  good  pressure 
regulation  and  presents  maximum  surface 
to  the  furnace  gases.  It  possesses  high 
steaming  rates  and,  because  of  the  manner 
in  which  the  water  is  distributed  through- 
out the  tubes  and  drums,  it  minimizes  the 
sudden  energy  dissipated  on  tube  failure. 
For  a given  weight,  higher  pressures  can 
be  safely  carried.  Lower  weight  of  metal 
may  be  used  compared  with  the  Are- tube 
or  return-tubular  boiler.  Water-tube  boil- 
ers are  also  much  lighter  and  smaller  per 
unit  of  capacity  than  fire-tube  boilers,  and 
easier  to  maintain. 

Water-tube  boilers  are  made  in  standard 
ratings  from  150  to  about  1250  hp.  larger 
special  boilers  halve  been  built  with  nominal 
ratings  to  2365  hp.;  these  operate  frequently 
at  4800  to  5000  hp.  Such  large  boilers  are 
provided  with  a separate  furnace  and 
stoker  at  each  end  In  order  to  get  the 
requisite  grate  surface  for  burning  the 
large  amount  of  coal  needed.  A number  of 
these  huge  units  have  been  in  successful 
use  for  several  years  in  plants  of  the  De- 
troit Edison  Co.,  Detroit,  Mich. 

Manufacturers: 

Babcock  A Wilcox  Co.,  The.  85  Liberty 
St..  New  York,  ' N.  Y.  “B.  A W.," 
“Stirling." 

Badenhausen,  Phillips,  1425  Chestnut  St., 
Philadelphia.  Pa. 

Beggs  A Co.,  James.  36  Warren  St.,  New 
York,  N.  Y.  “Worthington." 

Bigelow  Co..  The,  New  Haven,  Conn. 
“Bigelow-Hornsby." 

Brennan  & Co.,  John,  24th  St.  & M.  C. 
R.  R.,  Detroit,  Mich.  “Detroit." 

Bridgeport  Boiler  Works  Co.,  The,  202 
Housatonic  Ave.,  Bridgeport,  Conn. 

Canadian  Qeneral  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Tile  Arch  Furnace  Co.,  321  W. 
Austin  Ave.,  Chicago.  111. 

Connelly  Boiler  Co.,  The  D.,  Cleveland, 
Ohio.  “Connelly." 


Decarle  Boiler  & Incinerator  Co.,  3324-30 
St.  Hubert  St.,  Montreal,  Que.,  Can. 

Dillon  Steam  Boiler  Works,  D.  M.,  Fitch- 
burg, Mass. 

Edge  Moor  Iron  Co.,  Edge  Moor,  Del. 
“Edge  Moor." 

Erie  City  Iron  Works,  Erie,  Pa. 

Freeman  Mfg.  Co.,  Racine.  Wis. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Heine  Safety  Boiler  Co..  5315  Marcus 
Ave.,  St.  Louis,  Mo.  “Heine." 

Herbert  Boiler  Co.,  140  Root  St.,  Chicago, 

111. 

International  Engineering  Works,  Inc., 
Waverly  St.,  Framingham,  Mass. 

Keeler  Co.,  E..  Williamsport,  Pa. 

Kroeschell  Bros.  Co.,  440  W.  Erie  St., 
Chicago,  111. 

Ladd  Co.,  The  George  T.,  First  National 
Bank  Bldg.,  Pittsburgh,  Pa. 

Mohr  & Sons,  John,  96th  St.  A Calumet 
River.  S.  Chicago,  111. 

Morrin-Climax  Boiler  Co.,  Jersey  City, 

Murray  Iron  Works  Co.,  Burlington,  Iowa. 

Nagle  Engine  & Boiler  Works,  Erie,  Pa. 
“Franklin." 

Xu  way  Boiler  Co.,  810  Monadnock  Block, 
Chicago,  111. 

O'Brien  Boiler  Works  Co.,  John,  1601  N. 
11th  St..  St.  I.ouis,  Mo. 

Oil  City  Boiler  Works,  Box  137,  Oil  City, 
Pa.  “Geary." 

Page  Boiler  Co..  815-819  Larrabee  St., 
Chicago.  111.  “Midget." 

. Pardel  Corp,  Bailey  Bldg.,  Philadelphia, 
Pa. 

Smith  Co..  The  H.  B..  640  Main  St.,  Cam- 
bridge, Mass. 

Springfield  Boiler  Co.,  Springfield,  111. 
“Springfield." 

Union  Iron  Works.  Erie.  Pa.  “Union." 

Vogt  Machine  Co.,  Henry,  Louisville, 
Ky. 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Ward  Engineering  Works,  The  Charles, 
Charleston,  W.  Va. 

Wickes  Boiler  Co.,  The.  502  N.  Water  St., 
Saginaw.  Mich. 

BOISSIER  ELECTRIC  CO.— Long  Island 
City,  X.  Y.  Manufacturer  of  electroplating 
generators. 

BOLOMETER. — A bolometer  is  an  instru- 
ment in  which  heat  is  measured  by  the 
change  of  resistance  which  it  produces  in 
a conductor.  For  precise  measurements  of 
radiant  heat,  a bolometer  consisting  of  a 
blackened  strip  of  metal  is  used  with  a 
Wheatstone  bridge.  In  radio  measure- 
ments, a bolometer  is  used*  to  measure 
high-frequency  current.  This  consists  es- 
sentially of  a fine  wire,  the  resistance  of 
which  increases  as  it  is  heated  by  the  cur- 
rent passing  through  it.  This  change  is 
measured  on  a Wheatstone  bridge. 

BOLT  CLEVIS.— See  Clevis,  bolt. 

BOLTS. — A bolt  is  a bar  or  rod  with  a 
head  on  one  end  and  a thread,  adapted  to 
receive  a nut,  on  the  other.  A bolt  is  con- 
trasted to  a stud,  which  has  a thread  on 
each  end.  Bolts  are  made  of  all  of  the 
commoner  metals  and  in  an  almost  endless 
variety  of  forms  and  sizes.  A bolt  is  in- 
tended to  pass  completely  through  two  or 
more ’pieces  which  it  is  desired  to  fasten 
together,  and  to  have  a nut  screwed  on  the 
threaded  end.  A bolt  which  is  intended  to 
screw  into  a tapped  hole  but  not  to  be 
used  with  a nut  is  generally  called  a cap 
screw,  and  is  usually  finished  all  over. 
Bolts  are  generally  sold  with  their  surfaces 
in  their  original  condition.  The  bolts  used 
in  the  electrical  industries  are  much  the 
same  as  in  other  industries,  except  that 
vast  numbers  of  bronze,  brass  and  copper 
bolts  are  used  to  obtain  the  requisite  con- 
ductivity where  conducting  parts  are  fas- 
tened in  place. 

BOLTS,  BRASS. — Large  quantities  of 
brass  bolts  are  used  in  the  manufacture  of 
electrical  apparatus.  They  have  the  ad- 
vantages over  common  iron  bolts  that  they 
are  nonmagnetic,  are  better  electrical  con- 
ductors and  do  not  corrode  readily.  The 
first  two  properties  are  utilized  in  numer- 
ous instances,  while  the  latter  is  always 
an  advantage.  Brass  holts  do  not  have  as 
high  conductivity  as  copper  bolts,  but  are 
stronger  and  can  be  more  accurately 
threaded.  They  are  generally  made  as  ma- 
chine bolts  or  U-bolts. 

Manufacturers: 

Eastern  Brass  Works,  221-23  13th  Ave., 
Newark,  N.  J. 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St.,  Baltimore,  Md. 
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Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

BOLTS,  CARRIAGE  AND  STOVE.— Car- 
riage bolts  are  made  with  an  oval  head 
and  a square  shank  section  or  square  sub- 
head immediately  below  it.  The  stem  or 
rod  has  rolled  threads  for  a little  more  than 
a third  of  its  length  and  square  nuts  are 
usually  furnished  with  the  bolts.  They  are 
made  in  a number  of  sizes  up  to  about  % 
by  16  ins.  Carriage  bolts  are  used  for  at- 
taching the  braces  to  crossarms  on  many 
overhead  transmission  lines,  the  standard 
bolt  ror  this  purpose  being  % by  4%  ins., 
and  for  telephone  work  % by  4 ins. 

Stove  hots  are  much  smaller,  being  made 
in  sizes  up  to  % by  3 ins.  They  have 
either  round  or  flat  slotted  heads  similar  to 
a wood  or  machine  screw.  Square  nuts  are 
usually  furnished  with  stove  bolts.  The 
thread  extends  about  one-third  of  the 
length  and  is  rolled  on. 

Manufacturers: 

American  Equipment  Co.,  Norristown,  Pa. 

Atlas  Bolt  & Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

Bayonne  Bolt  A Xut  Co.,  Bayonne,  N.  J. 

Boss  Nut  Co.,  1732-54  N.  Kolmar  Ave., 
Chicago,  111.  “Boss." 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Galvanized  Products  Co.,  First  St.,  Phil- 
lipsburg,  N.  J. 

HUBBARD  & CO.,  Pittsburgh.  Pa.  Hub- 
bard carriage  bolts  are  made  of  open 
hearth  steel  with  a tensile  strength  of 
55.000  to  65.000  lbs.  per  sq.  In.,  and 
have  finished  points  and  rolled  threads. 
Like  Hubbard  machine  bolts,  these  car- 
riage bolts  have  a generous  length  of 
thread. — Adv. 

Hungerford  Brass  & Copper  Co..  U.  T., 
80  Lafayette  St..  New  York,  N.  Y. 
“Star  Brand." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  III. 

Kansas  City  Bolt  & Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Lamson  A Sessions  Co..  The  2188  Scran- 
ton Rd.,  Cleveland,  Ohio.  “Buckeye," 
"Lamson." 

Lanz  & Sons.  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  displav  adv.  page  1278.) 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  A 
Florida  Sts.,  St.  Louis,  Mo. 

National  Acme  Co..  The,  E.  131st  St.  & 
Coit  Rd.,  Cleveland.  Ohio.  "Namco." 

National  Acme  Co..  The,  278  De  Cour- 
celles.  St.  Henri.  Montreal.  Que..  Can. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Oliver  Tron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh.  Pa. 

Pawtucket  Mfg.  Co.,  327  Pine  St.,  Paw- 
tucket, R.  I. 

Pawtucket  Screw  Co.,  Pawtucket,  R.  I. 

Reed  & Prince  Mfg.  Co.,  Worcester,  Mass. 

Ryerson  A Son.  Joseph  T..  16th  & Rock- 
well Sts.,  Chicago.  111. 

St.  Louis  Screw  Co.,  Clarence  St.  & Bul- 
wer  Ave.,  St.  Louis,  Mo. 

Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce." 

SMITH  A McCRORKEN.  INC.,  407  E. 
18th  St.,  New  York.  N.  Y. 

Thomas  A Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas." 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BOLTS,  DOUBLE -ARMING  OR  SPAC- 
ING.— These  bolts  do  not  have  heads  on 
them,  but  are  threaded  at  both  ends  (like 
a long  stud)  and  furnished  with  four  square 
nuts,  two  on  each  end.  Bolts  up  to  12  ins. 
in  length  have  threads  for  4 or  5 ins.  at 
each  end.  This  distance  increases  and  for 
17-in.  bolts  or  longer  is  8 ins.  at  each  end. 
Spacing  bolts  are  used  to  maintain  a cer- 
tain space  or  distance  between  two  pieces 
as,  for  instance,  a double  crossarm.  The 
two  nuts  with  washers  between  them  may 
be  tightened  on  opposite  sides  of  one 
crossarm  and  the  other  pair  of  nuts  on  the 
adjoining  crossarm;  the  bolt  wdll  then  hold 
the  arms  properly  spaced  from  each  other. 

Manufacturers: 

American  Equipment  Co.,  Norristown.  Pa. 

HUBBARD  A CO.,  Pittsburgh,  Pa.  Hub- 
bard's double  arming  bolts  are  made  of 
open  hearth  steel  having  a tensile 
strength  of  55,000  to  65.000  lbs.  per  sq. 
in.  The  12-in.  bolts  have  5 Ins.  of 
thread  on  each  end:  13  and  14-ln.  bolt. 
6 ins.  of  thread;  15  and  16-in.  bolts,  7 
ins.  of  thread;  17-in.  and  longer,  8 ins. 
of  thread.  The  points  are  finished  and 
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each  bolt  Is  furnished  with  four  square 
nuts. — Adv. 

Hungerford  Brass  A Copper  Co.,  U.  T.f 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

Kansas  City  Bolt  & Nut  Co.,  The,  Kan-, 
sa8  City,  Mo. 

Lanz  A Sons,  Mathew,  Pittsburgh.  Pa. 

LTNE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Newhall  Chain  Forge  & Iron  Co.,  90  'West 
St.,  New  York.  N.  Y. 

Oliver  Iron  & Steel  Co.,  10th  & Murial 
Sts.,  Pittsburgh,  Pa. 

St.  Louis  Screw  Co..  Clarence  St.  & Bul*> 
wer  Ave.,  St.  Louis,  Mo. 

Slater  Co.,  Ltd.,  N..  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

BOLTS,  EXPANSION. — See  Expansion  or 
anchor  bolts,  screws,  shells,  shields  and 
sleeves.  % 


St.  Louis  Screw  Co..  Clarence  St.,  & Bul- 
wer  A,ve.,  St.  Louis,  Mo. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

BOLTS,  INSULATED.— Insulated  bolts 
are  generally  of  the  eye-bolt  type.  A spe- 
cial malleable  iron  fork  with  a spool  insu- 
lator between  the  sides  is  mounted  on  the 
end  of  a machine  bolt  or  “through  bolt.” 
The  guy  wire  or  cable  is  passed  over  the 
insulator  and  does  not  come  in  contact  with 
the  bolt.  Other  forms  of  insulated  bolts 
have  also  been  developed,  and  are  used  with 
some  kinds  of  trolley  suspension  materials. 
These  have  an  insulating  sleeve  around  the 
bolt  stem  and  insulating  washers  under  the 
head  and  nut  to  insulate  it  from  the  hanger. 
In  other  cases  a molded  insulating  com- 
pound is  placed  all  around  the  upper  por- 
tion of  the  bolt. 

Manufacturers: 


BOLTS,  EYE. — Eye  bolts,  as  their  name 
implies,  are  made  with  a drop-forged  or 
welded  eye  at  one  end  and  are  threaded 
for  either  4 or  6 ins.  at  the  other  end. 
They  are  furnished  with  one  square  nut 
and  a washer,  as  a rule,  and  generally  have 
a hot-galvanized  finish.  Eye  bolts  are  used 
largely  for  line  construction  work,  with  guy 
wires,  messenger  strands,  etc.  They  are 
made  in  sizes  up  to  % by  20  ins. 

Manufacturers: 


American  Equipment  Co.,  Norristown, 
Pa. 

Bemis  Car  Truck  Co.,  376  Birnie  Ave., 
Springfield,  Mass. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Chain  Products  Co..  The,  3924  Cooper 
Ave.,  Cleveland,  Ohio. 

Eagle  Bolt  A Forging  Co.,  The,  1435  E. 
45th  St.,  Cleveland,  Ohio. 

HUBBARD  A CO..  Pittsburgh,  Pa.  Hub- 
bard drop  forged  eye  bolts  have  6 Ins. 
of  rolled  thread,  and  are  furnished  with 
square  nuts  and  round  washers.  (See 
Hubbard  entry  under  Rods,  anchor.) — 
Adv. 

Hungerford  Brass  A Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Kansas  City  Bolt  A Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Lamson  & Sessions  Co.,  The,  2188  Scran- 
ton Rd.,  Cleveland,  Ohio.  “Buckeye,” 
“Lamson.” 


Lanz  A Sons,  Mathew,  Pittsburgh,  Pa. 

Newhall  Chain  Forge  A Iron  Co.,  90  West 
St.,  New  York.  N.  Y. 

Oliver  Iron  & Steel  Co.,  10th  A Muriel 
Sts.,  Pittsburgh,  Pa. 

Ryerson  A Son,  Joseph  T.,  16th  A Rock- 
well Sts.,  Chicago,  111. 

St.  Louis  Screw  Co.,  Clarence  St.  & Bul- 
wer  Ave.,  St.  Louis,  Mo. 

Thomas  A Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury.  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


BOLTS,  FOUNDATION.— These  are  gen- 
erally long  round-head  machine  bolts  fur- 
nished with  hexagon  nuts.  They  are  in- 
serted in  the  concrete,  masonry  or  other 
foundation  during  construction  and  have 
the  threaded  portion  projecting  from  the 
finished  surface.  They  are  used  in  this 
manner  for  fastening  the  bedplates  for 
various  electrical  and  other  heavy  machin- 
ery In  place,  for  rigidly  fastening  ornamen- 
ted or  other  iron  posts  used  for  street 
lighting,  for  securing  transmission  line  and 
radio  towers  to  their  foundations,  etc. 


Manufacturers: 


American  Equipment  Co.,  Norristown, 
Pa. 

Bayonne  Bolt  A Nut  Co.,  Bayonne,  N.  J. 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 
Pa. 

HUBBARD  & CO.,  6301  Butler  St..  Pitts- 
burgh. Pa.  “Hubbard.” 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St..  New  York,  N.  Y. 
“Star  Brand.” 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Kansas  City  Bolt  & Nut  Co.,  The,  Kansas 
City.  Mo. 

Lanz  A Sons,  Mathew,  Pittsburgh,  Pa. 

National  Acme  Co.,  The,  E.  131st  & Colt 
Rd.,  Cleveland,  Ohio.  **Namco.” 

National  Acme  Co..  The.  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 


Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn.  N.  Y.  “Electrose.” 

Hungerford  Brass  & Copper  Co.,  U.  T.. 
80  Lafayette  St.,  New  Yqrk,  N.  Y. 
“StarBrand,” 

Johns-Pratt  Co..  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  displav  adv.  page  1278.) 

OHIO  BRASS  CO..  THE,  Mansfield.  Ohio. 
Insulated  by  Dirigo.  Strong  mechan- 
ically. reliable  electrically,  and  weather 
resisting. — Adv. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFG. 

CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

BOLTS,  MACHINE. — Machine  bolts  are 
usually  made  with  square  heads  and  have 
square  nuts  furnished  with  them.  They 
are  large  bolts,  as  a rule,  running  in  size 
up  to  1%  ins.  in  diameter  and  24  ins.  in 
length.  The  threads  are  either  rolled  or 
cut  and  the  points  are  finished.  Machine 
bolts  are  used  for  a great  many  purposes 
In  the  electrical  industry  In  connection 
with  electrical  machinery,  power  plant  and 
line  construction,  etc.  For  overhead  line 
construction  machine  bolts  are  used  for 
fastening  crossarms  to  the  poles;  they  are 
also  known  as  “through  bolts.”  Hexagonal 
heads  and  nuts  may  be  furnished.  If  de- 
sired, but  at  an  additional  cost,  as  the 
square  nuts  are  standard. 

Manufacturers: 

American  Equipment  Co.,  Norristown, 
Pa. 

Atlas  Bolt  A Screw  Co.,  The,  .1100-1144 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

Bayonne  Bolt  & Nut  Co.,  Bayonne,  N.  J. 

Bemis  Car  Truck  Co..,  376  Birnie  Ave., 
Springfield,  Mass. 

Boss  Nut  Co.,  1732-54  N.  Kolmar  Ave., 
Chicago,  111.  “Boss.” 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Galvanized  Products  Co.,  First  St.,  Phil- 
lipsburg,  N.  J. 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago,  111. 

HUBBARD  & CO.,  Pittsburgh.  Pa.  Hub- 
bard machine  or  “through”  bolts  are 
made  of  open  hearth  steel,  having  a 
tensile  strength  of  55,000  to  65,000  lbs. 
per  sq.  in.  They  have  longer  threads 
than  ordinary  machine  bolts.  Rolled 
threads  are  furnished  as  standard,  as 
they  are  13%  stronger  than  cut- thread 
bolts.  Rolled  threads  are  more  uniform 
and  smoother  than  out  threads.  Rolled 
thread  bolts  have  been  adopted  as 
standard  by  many  large  users. — Adv. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Kansas  City  Bolt  & Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Lamson  & Sessions  Co.,  The,  2188  Scran- 
ton Rd.,  Cleveland,  Ohio.  “Buckeye,” 
“Lamson.” 

Lanz  A Sons,  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  & 
Florida  Sts.,  St.  Louis,  Mo. 

National  Acme  Co.,  The,  E.  131st  St.  A 
Coit  Rd.,  Cleveland,  Ohio.  "Namco.” 


National  Acme  Co.,  The,  278  De  Cour- 
ceiles,  St.  Henri,  Montreal.  Que.,  Can. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Olney  & Warrin,  Inc.,  297-301  Lafayette 
St.,  New  York,  N.  Y. 

Pawtucket  Mfg.  Co.,  327  Pine  St.,  Paw- 
tucket  I 

Ryerson.  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111. 

St.  Louis  Screw  Co..  Clarence  St.  & Bul- 
wer  Ave.,  St.  Louis,  Mo. 

Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Mont- 
real, Que.,  Can. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Spafford  Machine  Screw  Works,  Inc., 
Morgan  & Market  Sts.,  Hartford.  Conn. 

Union  Engineering  Co.,  The.  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BOLTS,  SUSPENSION. — Several  types  of 
bolts  are  used  for  suspending  insulators, 
lamps,  motor  platforms,  etc.,  from  celling 
joists,  beams,  roofs,  etc.  They  usually 
have  special  names  in  the  trade  to  indi- 
cate their  construction  or  form.  One  is 
known  as  a hanger  bolt;  it  has  a lag-screw 
thread  for  screwing  one  end  into  the  ceiling 
or  other  support,  the  lower  end  being  pro- 
vided with  a machine-screw  thread  and 
nut  for  securing  the  part  to  be  suspended. 
Eye  bolts  with  either  lag-screw  or  ma- 
il^ ”screw  threflds  (the  latter  provided 
with  a nut)  are  much  used  for  lamp  sus- 
pens  on;  in  some  cases  the  eye  bolt  has  a 
shoulder  directly  above  the  eye.  Fork 
bolts  are  frequently  used  for  suspension 
purposes;  they  have  the  lower  part  split 
and  transversely  drilled  to  form  a fork  sup- 
port- The  insulated  fork  bolt  (sometimes 
called  insulated  eye  bolt)  has  a U-shaped 
strap  or  fork  supported  by  the  lower  end  of 
the  bolt;  between  the  ends  of  the  fork  is  a 
horizontal  pin  carrying  a porcelain  insu- 
lator or  knob;  these  bolts  are  much  used 
for  supporting  heavy  'feeders  from  mine 
roofs,  in  which  case  a fetter-drive  lag- 
screw  thread  is  provided  on  the  upper  end 
of  the  bolt. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
adv-  P^s  1203-1223.) 

HUBBARD  A CO.,  6301  Butler  St.,  Pitts- 
burgh,. Pa.  “Hubbard.” 

Kansas  City  Bolt  A Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y. 

National  Acme  Co.,  The,  E.,  131st  St.  A 
Coit  Rd.,  Cleveland,  Ohio.  “Namco.” 

National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
‘O-B.” 

St.  Louis  Screw  Co.,  Clarence  & Bulwer 
Ahre.,  St.  Louis,  Mo. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

BOLTS,  THROUGH. — These  are  long 
bolts  used  in  overhead  line  construction. 
The  bolt  passes  through  the  pole  and  the 
crossarm  and  is  the  main  attachment  of 
the  arm  to  the  pole. 

BOLTS,  TOGGLE. — Toggle  bolts  are  used 
to  push  through  a small  hole  in  a hollow 
wall  and  fasten  securely  in  place  by  getting 
a fairly  large  bearing  surface  on  the  inside 
of  the  wall.  Several  forms  of  bolts  are 
used.  In  most  of  them  a hinged  or  swing- 
ing head  attached  to  a nut  on  the  bolt 
folds  back  to  allow  the  nut  and  head  to 
pass  through  a comparatively  small  hole. 
As  soon  as  the  head  is  clear  on  the  inside 
It  drops  down  and  is  perpendicular  to  the 
axis  Qf  the  hole,  thus  giving  a good  bearing 
surface.  A round  or  flat  slotted  head  is 
placed  on  the  other  end  of  the  bolt  for 
tightening  the  nut  on  the  inside.  Other 
types  have  a nut  on  the  outside  which 
serves  to  draw  the  inner  head  up  tight  and 
then  the  extra  length  of  the  bolt  Is  cut  off. 

Manufacturers: 

Barrett  Sales  Co.,  668  W.  Washington 
Blvd.,  Chicago,  111.  “Universal.” 

Chicago  Expansion  Bolt  Co.,  324  W. 
Washington  St.,  Chicago,  111. 
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Chicago  Nut  Co..  2513  W.  20th  St..  Chi- 
cago,  III.  “Ajax." 

Diamond  Expansion  Bolt  Co.,  90  West 
St..  New  York.  N.  Y.  ‘‘Diamond.*’ 

Frallck  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Kansas  City  Bolt  & Nut  Co.,  The,  Kansas 
City,  Mo. 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Cres- 
cent." 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

Paine  Co..  The.  1742  W.  Van  Buren  St., 
Chicago,  111.  * 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Star  Expansion  Bolt  Co..  147-149  Cedar 
St.,  New  York,  N.  Y.  “Sebco.” 

Union  Engineering  Co..  The,  Cuyahoga 
Ave.  & W.  4th  St..  Cleveland,  Ohio. 

U.  S.  Expansion  Bolt  Co.,  129  Franklin 
St..  New  York,  N.  Y.  “U  S E.“ 

Waldman.  J.  J.,  64-66  Murray  St.,  New 
York.  N.  Y. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury.  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play ndv.  pages  1395-1402.) 

Wrigley  Co..  Thomas,  504  Sherman  St., 
Chicago,  111. 

BOLTS,  TRACK.— Standard  track  bolts 
are  made  with  a button  head  and  an  oval 
neck.  They  are  furnished  with  either 
square  or  hexagonal  nuts.  Track  bolts  are 
used  for  bolting  rail  joints  together,  both 
for  ordinary  Joints  or  for  insulated  joints, 
and  also  for  securing  some  specialties,  such 
as  braces,  car  stops,  derails,  etc.,  to  the 
track  ties. 

Manufacturers: 

Ames  & Co..  W.,  Jersey  City.  N.  J. 

Inland  Steel  Co.,  1st  National  Bank  Bldg., 
Chicago.  111. 

Lanz  & Sons.  Mathew.  Pittsburgh,  Pa. 

National  Bolt  & Nut  Co.,  Pittsburgh.  Pa. 

St.  Louis  Frog  & Switch  Co..  St.  Louis. 
Mo. 

Track  Specialties  Co.,  Inc..  29  Broadway, 
New  York,  N.  Y.  “Trasco." 

BOLTS,  “U.M — These  are  bolts  shaped 
like  the  letter  “U"  with  each  end  threaded 
to  receive  a nut.  They  are  made  for  use 
with  pipe  frameworks  and  are  widely  used 
In  connection  with  switchboard  and  panel 
construction,  bus  supports,  and  Various 
other*  insulating  and  clamping  members. 
They  are  also  used  in  some  cases  for  con- 
duit and  pipe  construction  work  where  it  is 
desired  to  hang  heavy  conduit  or  pipe  from 
an  I-beam,  channel  or  girder. 

Manufacturers: 

Boss  Nut  Co.,  1732-54  N.  Kolmar  Ave., 
Chicago,  111.  "Boss.** 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplalnes  St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 


BOND  CO.,  CHARLES.— 617-19  Arch  St.. 
Philadelphia,  Pa.  Manufacturer  of  power 
transmitting  machinery,  belting,  elevating 
and  conveying  machinery.  Business  estab- 
lished 1888.  President,  Charles  Bond;  vice- 
president,  J.  R/  Grundy;  secretary  and 
treasurer,  M.  F.  Shaw. 

BOND  FOUNDRY  6.  MACHINE  CO  — 
Manheim.  Lancaster  Co.,  Pa.  Manufac- 
turer of  power  transmitting  machinery. 
President,  Charles  Bond;  vice-president, 
Joseph  Burr;  secretary.  M.  F.  Shaw;  H.  M. 
Beamsderfer;  managing  director,  M.  T. 
Williams;  sales  manager,  G.  C.  Noros. 

BONDED. — Trade  name  '/or  linemen’s 
and  electricians’  and  linemen’s  tools  and 
appliances  manufactured  by  the  Smith  & 
Hemenway  Co.,  Inc.,  Irvington,  N.  J. 

BONDING  OF  CABLES.— T h e lead 
sheaths  of  underground  cables  often  carry 
stray  current  from  trolley  lines,  etc. 
Where  the  current  leaves  the  cable  to  pass 
Into  the  earth,  it  acts  as  an  electrolytic 
anode  and  eats  away  the  lead,  exposes  the 
paper  or  other  insulating  core  to  moisture, 
and  in  time  puts  the  cable  out  of  business. 
To  prevent  this  a bond  is  put  from  the 
cable  at  known  points  of  departure  to  the 
power  circuit  so  that  the  current  will  leave 
the  lead  sheath  by  way  of  a metal  path 
and  not  into  the  ground.  This  stops  such 
electrolytic  corrosion. 

BONDING  TOOLS. — A general  term  used 
to  designate  the  various  tools  used  in  elec- 
trically bonding  the  joints  on  railway  track. 
Inasmuch  as  there  are  a great  variety  of 
bonds  fastened  to  the  rail  in  a number  of 
ways,  some  of  which  require  special  tools, 
the  name  has  a very  broad  application.  It 


may  be  said  to  include  tools  varying  from 
an  ordinary  light  hand  sledge  to  compli- 
cated electric  arc-welding  apparatus. 
Hand,  electric  or  compressed-air  drilling 
sets  are  commonly  used. 

Manufacturers: 

American  Mine  Door  Cc  The,  Canton, 
Ohio. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  citie.*,.  See  display 
ndv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  can  supply  any  tool  re- 
quired in  connection  with  the  installa- 
tion of  rail  bonds. — Adv. 

Buda  Co..  The.  Harvey.  III.  (Drills) 
“Buda-Wilson.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y. 

Cleveland  Armature  Works.  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

Electric  Railway  Improvement  Co.,  The 
2070  E.  61st  Place.  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  In  addition  to  ra'l  bonds 
to  m<*t  every  service  requirement,  this 
company  can  furnish  bondiifg  tools  and 
accessories,  including  track  drills  of 
various  types,  hand  tools,  rail  bond 
compressors  and  clamps,  electric  grind- 
ers, blow  torches  and  portable  bond 
testers  (Bulletin  44002A).  See  adv. 
pages  1203-1223. — Adv. 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field,  Ohio. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Rail  Welding  & Bonding  Co.,  2400  Wood- 
land Ave.,  Cleveland.  Ohio. 

Railway  Track-Work  Co.,  3132  E.  Thomp- 
son St..  Philadelphia.  Pa. 

THOMPSON- LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.** 
(See  display  advertisement  on  page 
1286.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BONDS.  CABLE,  ELECTROLYSIS  PRE- 
VENTIVE.— To  minimize  injurious  elec- 
trolysis action  from  stray  trolley  currents 
upon  underground  cables,  the  cable  sheaths 
of  all  cables  in  a run  are  bonded  together 
in  certain  manholes.  The  bonding,  device 
usually  consists  of  a metal  band  which  can 
be  conveniently  clamped  around  the  cable 
and  is  designed  to  make  a good  connection 
between  the  bonding  ribbon  or  wire  and  the 
lead  cable  sheath.  Close  to  the  power 
house  or  substation  of  the  electric  railway 
system  the  sheaths  of  the  underground 
cable  network  are  connected  to  the  nega- 
tive bus  by  means  of  a similar  bonding 
device. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

BONDS,  RAIL. — Rail  bond  is  a name  ap- 
plied to  the  various  devices  in  use  for  con- 
necting the  two  rail  ends  at  a Joint  and 
thus  increasing  its  electrical  conductivity, 
in  order  that  the  rails  may  be  used  as  a 
part  of  the  return  power  circuit  in  electric 
railways  and  part  of  the  signal  circuit  in 
steam  railways.  There  are  a very  large 
variety  of  bonds  on  the  market,  many  of 
which  are  patented.  Some  connect  the 
bases  of  the  two  rails,  others  the  webs; 
some  lie  underneath  the  joint  plates  and 
others  outside  these  plates;  still  others  con- 
nect the  heads  of  the  two  rails.  Some 
types  of  bonds  are  soldered  in  place,  others 
are  welded  and  there  are  a great  number 
that  are  held  in  place  by  means  of  some 
mechanical  fastening,  such  as  channel  pins. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  maintain  a fully  equipped 
bonding  department  supervised  by  able 
and  experienced  engineers,  and  manned 
by  competent  workmen,  which  has  for 
many  years  and  with  marked  success 
attended  to  all  matters  pertaining  to 
bond  installation.  This  department  is 
at  the  disposal  of  those  in  need  of  ex- 
pert bond  service. — Adv. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Brown,  Harold  P.,  120  Liberty  St.,  New 
York,  N.  Y.  “Edison-Brown.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
“C.  G.  E.” 


Copper  Clad  Steel  Co..  Rankin,  Pa. 
Electric  Railway  Improvement  Co.,  The, 
2070  E.  61st  Place.  Cleveland,  Ohio. 
ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 


“Protected”  rail  bonds  are  made  in 
various  designs  with  pin-driven  or 
compression  type  terminals  and  in  ca- 
pacities to  meet  all  conditions  of  rail 
bonding.  They  are  made  to  withstand 
vibration  in  that  the  end  terminals,  by 
a special  process  of  manufacture,  pro- 
vide a protecting  sleeve  over  the 
strands  where  they  emerge  from  the 
terminals,  thus  eliminating  breakage 
of  strands  at  this  point.  They  have 
been  standard  on  the  market  for  over 
20  years.  This  line  of  rail  bonds  also 
includes  electric  and  flame  weld  bonds, 
rail  bond  compressors  and  rail  drilling 
machines  and  other  miscellaneous 
bonding  material. — Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, X.  Y.  A great  variety  of  forms 
to  meet  the  widely  varying  conditions 
encountered  in  electric  railway  service. 
Standard  designs  modified  when  neces- 
sary to  obtain  best  results.  Rail  bond 
manufacture  is  done  in  a department 
devoted  exclusively  to  forging  of  metal 
by  drop  hammers.  The  various  opera- 
tions of  forging,  welding,  assembling, 
crimping,  etc.,  are  under  the  expert 
supervision  of  men  especially  trained 
in  this  class  of  work.  Only  the  best 
grade  of  pure  copper  with  requisite 
physical  properties  is  used.  This  com- 
pany will  gladly  submit  recommenda- 
tions on  rail  bonding  for  any  condi- 
tions. Further  information  and  de- 
scription of  G-E  rail  bonds  and  bond- 
ing tools  in  Bulletin  44002A. — See  adv. 
pages  1203-1223. — Adv. 

Indiana  Steel  & Wire  Co.,  Muncie,  Ind. 

Indianapolis  Switch  & Frog  Co..  Spring- 
field,  Ohio.  “Stay  Put.” 

National  Electric  Co.,  302  Kanawha  Na- 
tional Bank  Bidg.,  Charleston,  W.  Va. 
“National.” 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
Rail  bonds  manufactured  for  every 
service,  for  electric  railways,  mines, 
electrified  steam  roads,  third  rail  and 
automatic  signal  track  circuits.  O-B 
bonds  are  made  in  electric  or  gas  weld- 
ed types  or  with  stud  terminals.  O-B 
welded  bonds  have  many  exclusive  fea- 
tures.— Adv. 

Rail  Welding  & Bonding  Co.,  2400  Wood- 
land Ave.,  Cleveland,  Ohio. 

Railway  Track-Work  Co..  3132  E.  Thomp- 
son St..  Philadelphia,  Pa. 

United  Electric  .Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston.  Mhss. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BONITA. — Trade  name  for  cable  ring 
manufactured  by  the  Cameron  Appliance 
Co.,  48  Waters  Ave.,  Everett,  Mass. 

BONNETT  & CO.,  N ICHOLAS.— 619  W. 
Adams  St..  Chicago,  111.  Manufacturers  of 
wood  turnings  for  electrical  purposes. 
Business  established  1902.  President  and 
general  manager,  Nicholas  Bonnett;  secre- 
tary, E.  P.  Singer. 

BONNEY  VISE  & TOOL  WORKS,  INC.— 

Allentown,  Pa.  Manufacturer  of  vises  and 
wrenches.  Business  established  1876.  Pres- 
ident, J.  E.  Durham;  vice-president  and 
secretary,  J.  E.  Durham,  Jr. ; vice-president 
and  treasurer,  F.  S.  Durham.  Main  office 
and  factory,  Allentown,  Pa.  Branch  office, 
405  Stephen  Girard  Bldg.,  Philadelphia,  Pa. 

BOOKKEEPING  MACHINES,  ELEC- 
TRICALLY DRIVEN.— These  are  motor- 
driven  machines  designed  to  simplify  and 
reduce  the  work  necessary  to  keep  various 
accounts  and  to.  reduce  the  possibility  of 
inaccuracy.  They  are  essentially  adding 
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machines,  to  which  is  added  a supple- 
mentary mechanism,  the  character  of  which 
depends  upon  the  nature  of  the  business  or 
the  accounts  to  he  kept.  The  machines 
are  very  nearly  automatic  in  their  opera- 
tion, printing  on  a loose-leaf  journal  entry 
sheet  or  card  the  date,  folio  number,  char- 
acter of  entry,  amount  and  the  subtotal. 
All  of  the  machine  operations,  such  as 
tabulating,  shifting  and  returning  the  car- 
riage. printing  operations,  etc.,  are  per- 
formed by  the  motor-driven  mechanisms. 
Several  mod*  Is  of  bookkeeping  machines 
are  made  and  they  may  be  applied  to  many 
varied  accounting  systems. 

Manufacturers: 

Burroughs  Adding  Machine  Co.,  Detroit, 
Mich.  “Burroughs.” 

Elliott-Fisher  Co.,  Harrisburg.  Pa. 

Underwood  Typewriter  Co.,  Inc.,  Under- 
wood Bldg.,  New  York,  N.  Y.  “Under- 
wood.” 

Wales  Adding  Machine  Co.,  Wilkes- 
Barre,  Pa.  “Wales.” 

BOOM,  DIVERTING. — Booms  are  used 
in  connection  with  water-power  plants  to 
prevent  floating  debris  from  reaching  the 
head  gates.  They  may  be  either  floating 
or  fixed,  and  are  commonly  made  of  logs 
or  heavy  timber,  or  of  concrete.  They  are 
also  used  to  divert  ice  or  logs  over  chutes 
provided  for  that  purpose. 

BOONTON  RUBBER  MFG.  CO.— Poon- 
ton,  N.  J.  Manufacturer  of  Bakelite,  Con- 
densite  and  other  insulating  materials. 
Business  established  1891.  President,  Rich- 
ard W.  Seabury;  vice-presidents,  Charles 
B.  Seabury.  George  K.  Scribner;  secretary, 
Berton  E.  Holley;  treasurer,  G.  H.  Middle- 
brook;  sales  manager,  Charles  B.  Seabury. 

BOOSTER. — A generator  whose  armature 
is  connected  In  series  with  those  of  the 
main  generators  so  that  the  total  voltage 
acting  in  any  desired  circuit  may  be  ad- 
justed independently  of  that  of  the  main 
generators.  This  adjustment  of  voltage 
may  be  made  through  a range  of  values 
from  zero  to  the  maximum  voltage  of  the 
booster,  plus  or  minus.  The  booster  may 
be  at  the  generating  station  or  at  a sub- 
station; in  the  latter  case  it  is  connected 
In  series  with  the  line  or  feeder.  D-c. 
boosters  are  the  most  common,  a-c.  boost- 
ers being  practically  limited  to  their  use 
with  synchronous  converters.  D-c.  boost- 
ers may  be  shunt,  series  or  compound 
wound,  with  manual  or  automatic  control 
of  the  voltage.  They  may  be  direct-con- 
nected or  belt-driven  by  electric  motors  or 
prime  movers,  direct  motor  drive  being  the 
most  common.  The  principal  uses  of  d-c. 
boosters  are  the  regulation  of  the  voltage 
on  long  railway  feeders  or  Edison  three- 
wire  feeders,  and  the  control  of  the  charge 
and  discharge  of  storage  batteries. 

The  term  booster  is  also  used,  though 
less  commonly,  for  a boosting  transformer 
used  to  raise  the  voltage  of  a long  a-c. 
feeder.  See  Transformers,  boosting. 

BOOSTER,  CONSTANT-CURRENT. — A 
non  reversible  d-c.  booster  used  with  a stor- 
age battery  In  connection  with  a lighting 
and  motor  load  for  the  purpose  of  main- 
taining the  voltage  on  the  lamps  very  nearly 
constant.  The  motors,  in  parallel  with  a 
storage  battery,  get  their  current  through 
the  armature  and  differential  series  wind- 
ing of  the  booster.  Its  shunt  winding  is 
across  the  line.  The  booster  maintains  ‘an 
approximately  constant  current  and  the 
battery  charges  at  light  loads  and  dis- 
charges at  heavy  loads. 

BOOSTER,  DIFFERENTIAL.— A reversi- 
ble d-c.  booster  used  in  connection  wdth  a 
storage  battery  in  parallel  with  the  load, 
having  its  armature  in  series  w'ith  the 
battery,  its  differential  series  winding  in 
series  with  the  load  and  battery  and  its 
shunt  winding  in  parallel  with  the  load. 
The  booster  charges  the  battery  at  light 
loads  and  discharges  it  at  heavy  loads. 

BOOSTER,  NEGATIVE.— A d-c.  booster 
connected  In  series  with  the  negative  feed- 
ers in  a street-railway  system  to  assist  in 
draining  the  track  of  its  return  current  and 
thus  reducing  stray  currents  and  elec- 
trolysis in  adjacent  underground  piping, 
cables  and  other  metal  conductors. 

BOOSTER,  SERIES. — A series  wound  d-c. 
generator  whose  voltage  is  added  to  that  of 
the  main  supply  to  compensate  for  line 
drop  in  certain  feeders.  Its  armature  and 
series  winding  are  connected  in  series  with 
the  feeder  and  as  long  as  the  iron  of  its 
magnetic  circuit  is  not  saturated,  its  voltage 
is  approximately  proportional  to  the  load 
current. 


BOOSTER,  SHUNT. — A d-c.  booster  gen- 
erator used  to  charge  a storage  battery  by 
adding  to  the  voltage  of  the  supply.  It  has 
shunt  excitation  and  is  used  where  changes 
in  load  are  slow\  so  that  the  battery  is 
charged  during  the  period  of  light  load. 

BOOSTERS,  BELTED  OR  ENGINE- 
DRIVEN. — Any  of  the  types  of  boosters 
described  above  may  be  arranged  to  be 
belt-driven,  using  either  a motor  or  an 
engine  as  the  driver;  direct-connected  en- 
gine drive  is  also  used  occasionally.  In 
either  case  the  booster  is  usually  furnished 
independently  of  the  driving  motor  or 
engine;  even  where  direct-connected  engine 
drive  is  used,  a common  bedplate  for  the 
set  is  exceptional,  although  it  can  be 
specially  ordered  where  demanded. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Janta  & Leist  Electric  Co..  Western  Ave. 
and  York  St..  Cincinnati,  Ohio. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Ridgway  Dynamo  & Engine  Co.,  120 
Electric  Ave.,  Ridgway,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BOOSTERS,  DIRECT  MOTOR- DRIVEN. 

— Direct  motor-drfrven  boosters  or  motor- 
generator  boosters  are  more  commonly 
used  than  any  other  type  of  booster  set. 
Motor-driven  boosters  are  almost  invariably 
furnished  as  a complete  unit,  usually  with 
a common  bedplate  for  both  motor  and 
booster.  The  motor  may  be  of  any  type  to 
suit  the  source  of  electric  power  available. 
The  generator  may  be  a constant  current, 
shunt,  series  or  any  other  type  of  booster 
described  above. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Motor  generator  booster 
sets  for  use  in  railway  stations  to  raise 
the  potential  of  feeders;  for  storage 
battery  charging  and  regulation;  for 
station  excitation  systems;  and  in  con- 
nection with  the  Edison  3-wire  lighting 
system.  Boosters  are  sometimes  more 
economical  than  additional  feeder 
copper.  The  design  is  closely  de- 
pendent upon  the  application.  Con- 
structed In  either  series  or  shunt  wound 
types  and  may  be  arranged  for  either 
automatic  or  hand  regulation.  De- 
scribed with  motor-generator  sets  for 
other  purposes  in  Bulletin  42552A.  See 
adv.  pages  1203-1223.— Adv. 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
and  York  St.,  Cincinnati,  Ohio. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont.. 
Can.  * 

Ridgway  Dynamo  & Engine  Co.,  120 
Electric  Ave..  Ridgway,  Pa. 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Westing- 
house.” (See  display  adv.  pages  1395- 
1402.) 

BOOTH  ELECTRIC  FURNACE  CO.— 326 
W.  Madison  St.,  Chicago,  111.  Manufacturer 
of  electric  furnaces.  Business  established 
1917.  President,  L.  E.  Myers;  vice-president, 
C.  H.  Booth;  treasurer,  W.  H.  P.  Weston. 
Sales  representatives,  Edward  B.  Stott  & 
Co.,  Flatiron  Bldg.,  New  York,  N.  Y. ; M.  A. 
Beltaire.  Jr.,  Hammond  Bldg.,  Detroit, 
Mich.;  Northern  Engineering  Co.,  308  Chest- 
nut St.,  Philadelphia,  Pa.;  Gassman  & Cun- 
ningham, Brown-Marx  Bldg.,  Birmingham, 
Ala.;  Charles  L.  Fooster  Co.,  The  Arcade, 
Cleveland,  Ohio;  Buckeye  Products  Co.. 
919-929  W.  5th  St.,  Cincinnati,  Ohio;  Curtis 
Engineering  Co.,  Pacific  Electric  Bldg.,  Los 
Angeles.  Cal. 

BOOTH  FELT  CO.,  INC.,  THE.— Brook- 
lyn. N.  Y.  Manufacturer  of  felt  gaskets, 
cushions,  wicks,  washers  and  other  felt 
products.  President,  treasurer  and  general 
manager,  N.  E.  Booth;  vice-president,  E. 
W.  Booth:  secretary,  J.  H.  Gaiser;  sales 
manager,  F.  S.  Warren.  Main  office.  463 
19th  St.,  Brooklyn,  N.  Y.  Factories,  Brook- 


unite, 


732  Sherman  St.,  Chicago,  111. 

BO?,THS’  MOTION  - PICTURE.  — Small 
portable  rooms 'or  enclosures  made  of  non- 
combustible  materials  and  designed  for  en- 
closing the  motion-picture  projecting  lamp 
and  apparatus  and  the  operator;  usually 
provided  with  suitable  openings  for  the 
projecting  light  beam,  and  for  observation 
and  ventilation.  Such  booths  are  often 
made  in  knockdown  or  sectional  types  to 
be  readily  portable.  They  are  much  used 
when  motion  pictures  are  displayed  in  an 
assembly  hall  not  regularly  equipped  for 
this  purpose.  The  inflammability  of  the 
picture  film  requires  special  fireproof  con- 
struction for  the  booth,  which  is  likely  to 
be  placed  on  the  main  floor  among  the 
audienee.v 

Manufacturers: 

HYorkrK'NJ  YH''  23  W'  45th  st-  New 

Johns-Manville,  Inc.,  Madison  Ave.  and 
4l8t  St.,  New  York,  N.  Y. 

BOOTHS,  PNEUMATIC  SPRAY  PAINT- 
ING.—Booths  for  pneumatic  spray  painting 
are  usually  made  of  sheet  metal.  They  are 
usually  Closed  on  three  sides  and  the  top. 
Motor-driven  ventilating  or  exhaust  fans 

^rOVildef,  \°*  Yithdraw  the  Palnt  fumes 
and  finely  divided  particles  in  the  air  that 
ar?  i11?1  deposited  on  the  article  being 
painted.  These  booths  are  more  or  less 
special  in  construction  to  adapt  them  to 
particular  forms  of  work.  Where  pianos, 
automobile  bodies,  etc.,  are  being  sprayed  a 
large  cabinet  is  required.  At  the  same  time 
the  ventilating  fans  which  are  ordinarily 
installed  in  the  rear  are  not  effective  when 
the  article  being  sprayed  is  so  large  as  to 
occupy  considerable  space.  Special  venti- 
lation wTith  the  fans  located  overhead  is 
usually  provided  in  such  cases.  Where  heavy 
articles  are  finished  assembled,  such  as  a 
piano,  desk,  motor,  generator,  transformer 
case  or  other  large  article  a pneumatic  lift 
and  turntabie  are  provided  to  facilitate 
handling.  These  booths  and  spraying  outfits 
are  being  widely  used  for  various  manufac- 
turing purposes  in  connection  with  the 
electrical  and  other  industries. 

Manufacturers: 

Matthews  & Brother,  Inc.,  W.  N 2912 
Easton  Ave.,  St.  Louis.  Mo. 

BOOTHS,  TELEPHON  E. — Telephone 
booths  are  made  in  a number  of  stvles  and 
finish  to  conform  with  the  woodwork  and 
general  decoration  of  the  room  or  building 
n which  they  are  installed.  Their  purpose 
is  to  give  privacy  and  eliminate  the  outside 
noises.  They  are  generally  made  with  a 
glass  door  and  sometimes  glass  windows. 
Several  styles  are  used,  some  having  a 
single  door,  and  others  where  space  is  limited 
having  a folding  door  which  folds  into  the 
booth.  The  booth  is  often  provided  with  a 
lamp  and  in  some  cases  a quiet  running 
ran.  w’hieh  may  operate  by  means  of  a 
door  switch  when  a person  enters  the  booth 
and  closes  the  door.  The  telephones  are 
usually  mounted  on  the  wall  and  a shelf  Is 
provided  for  holding  telephone  directories, 
wanting  pad,  parcels,  etc. 

Manufacturers: 

BUHP.KE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago.  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.  (See  display  advertisement  on  page 
1327.) 

BOOTS,  LINEMEN'S  RUBBER.— Line- 
men's boots  are  similar  to  any  other  rubber 
boots,  being  made  both  as  hip  boots  and 
knee-height  boots.  They  are  usually  of 
very  good  grade  of  rubber  or  gum  and  have 
a wfoolen  or  felt  lining. 

Manufacturers: 

Goodall  Rubber  Co.,  Inc.,  11th  arid  Race 
Sts.,  Philadelphia,  Pa. 

Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 

Hodgman  Rubber  Co.,  Tuckahoe.  N.  Y. 

Mathias-Hart  Co..  516  Atlantic  Ave., 
Boston,  Mass.  “Perfection.” 

BORAX- ETTE. — Trade  name  for  welding 
compound  manufactured  by  the  Cortland 
Welding  Compound  Co.,  Cortland,  N.  Y. 

BORDEN  CO.,  THE.— Warren,  Ohio. 
Manufacturer  of  pipe  and  conduit  cutting 
and  threading  tools.  Business  established 
1900.  President,  W.  A.  Neracher;  vice-pres- 
ident and  sales  manager,  Alfred  F.  Howe; 
secretary  and  treasurer,  M.  W.  Bechtel. 
Main  office  and  factory,  Warren,  Ohio. 
Branch  office,  86  Warren  St.,  New  York, 
N.  Y.  Sales  representative.  Borden-Canad- 
ian  Co.,  Toronto,  Ont.,  Can. 
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BORDERS,  STAGE  LIGHTING Borders 

are  long:  sheet-metal  reflecting  troughs,  in 
which  one  or  more  rows  of  incandescent 
lamps  are  mounted,  usually  in  flush  recep- 
tacles. They  are  placed  along  the  stage 
borders  and  serve  to  project  the  light  on 
the  stage  or  scenery  where  it  is  wanted  and 
yet  have  no  glare  to  disturb  the  audience. 
They  are  often  protected  with  wire  guards 
to  prevent  scenery t or  combustible  material 
from  coming  in  contact  with  the  lamps. 
Movable  borders  are  connected  to  the  source 
of  supply  through  border-light  cable.  The 
lamps  are  often  arranged  In  groups  of 
different  color  on  different  control  circuits 
to  enable  almost  any  desired  color  combina- 
tion to  be  obtained. 

Manufacturers: 

Brumfield  Electrifc  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..  Chicago.  111. 

Display  Stage  Lighting  Co..  314  W.  44th 
St.,  New  York,  N.  Y.  “D.  S.  L.  Ray.” 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

* Hallberg,  J.  H..  25  W.  45th  St..  New 
York,  Nv  Y. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St., 
Kansas  City,  Mo. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  III. 
”X-Ray”  borders  contain  individual 
X-Ray  reflectors  for  each  lamp.  Wir- 
ing box  is  separate,  bolted  on.  Each 
reflector  equipped  with  removable  color 


frame.  Section  illustrated  for  use  with 
100  or  150-watt  Mazda  lamps.  An- 
other type  supplied  for  wide  distribu- 
tion of  light:  these  types  meet  re- 
quirements of  any  production.  Sup- 
plied in  short  lengths  for  road  shows, 
dance  floors,  cabarets,  etc.  Also  see 
Bunches,  clusters,  footlights,  strips. 
See  adv.  page  1405. — Adv. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
S.  Clinton  St.,  Chicago.  111. 

Pennefather.  James  S.,  358  W.  43rd  St.. 
New  York,  N.  Y. 

REFLECTOR  & ILLUMINATING  CO.. 
565  W.  Washington  St.,  Chicago,  111. 
“Ready-2-Install.” 

Standard  Mechanical  Equipment  Co.,  2020 
Richardson  Ave.,  Dallas,  Tex.  “Stand- 
ard.” 

Strachan,  Inc.,  R.  & H.,  395  Fulton  St., 
Brooklyn,  N.  Y. 

Sunlight  Reflector  Co.,  226  Pacific  St., 
Brooklyn,  N.  Y. 

Universal  Electric  Stage  Lighting  Co..  240 
W.  60th  St..  New  York,  N.  Y.  “Uni- 
versal,” “Kllegl,”  “Manhattan.” 

Western  Reflector  Co..  1221  W.  Madison 
St.,  Chicago,  111.  “Western.” 


BORING  MACHINES,  EARTH,  POLE 
OR  POST  HOLE. — Earth-boring  machines 
are  used  for  boring  pole  holes  in  uniform 
earth  where  there  is  plenty  of  space  and 
where  rocks  or  stones  are  not  encountered. 
They  are  generally  mounted  on  the  rear  of 
an  automobile  truck  and  are  driven  by  the 
truck  engine  or  motor.  For  the  construc- 
tion of  long  pole  lines  they  save  a very 
large  portion  of  the  time  and  labor  ordinarily 
spent  In  digging  holes  by  hand. 


Manufacturers: 


Marion  Truck  Corp.,  Kenosha,  Wis. 

Thompson  Machinery  Co.,  Ltd.,  Grand 
Bay,  N.  B.,  Can. 

BORING  MACHINES  OR  DEVICES, 
CEILING,  JOIST  AND  WALL.— The  elec- 
trician’s kit  may  carry  any  or  several  of 
three  types.  One  consists  of  an  ordinary 
brace  and  an  extension  bit  holder  which 
will  hold  any  size  of  bit  from  % to  1 inch. 
This  tool  is  used  to  drill  through  heavy 
timbers  where  necessary,  and  through  the 
studding  and  joists  in  partitions  where  an 
ordinary  bit  and  brace  will  not  reach.  An- 
other device  consists  of  a standard  carrying 
a bit  holder  and  ratchet  wheel  at  the  upper 
end  operated  by  a wire  cable  or  chain  over 
a lower  ratchet  wheel.  This  appliance  has 
a rod  and  set  screw  for  adjusting  to  heights 


of  ceiling  varying  from  7 to  16  ft.  and  is 
used  to  bore  holes  for  wires  which  must 
pass  horizontally  through  joists  or  studding 
at  a considerable  height  above  the  floor.  A 
third  machine  is  made  up  of  a crank,  shaft, 
and  beveled  gears  and  bit,  so  mounted  that 
the  bit  can  be  adjusted  both  vertically  and 
horizontally  and  is  used  for  boring  between 
joists  and  in  corners  where  boring  cannot 
be  easily  done  with  bit  and  brace.  Modifi- 
cations of  these  types  and  special  patented 
types  are  also  available  on  the  market.  All 
types  aim  to  save  labor  and  time,  especially 
those  that  permit  boring  through  ceiling 
joists  while  standing  on  the  floor  below  and 
without  climbing  up  ladders  or  scaffolding. 

'Manufacturers: 

Arnold  Electric  Tool  Co.,  Inc.,  Fort 
Trumbull  Bldg.,  New  London,  Conn. 

Bowlus  Mfg.  Co.,  The,  Springfield,  Ohio. 

Chicago  Flexible  Shaft  Co.,  6600  W.  Roos- 
evelt Rd.,  Chicago, 

Cincinnati  Electrical  Tool  Co.,  The,  1501- 
03-05  Freeman  Ave.,  Cincinnati,  Ohio. 
“Cincinnati.” 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St.. 
Worcester,  Mass. 

Henderson  Electric  Co.,  Ampere,  N.  J. 

Hykon  Mfg.  Co.,  The,  Alliance,  Ohio. 
“Kyle.” 

Jones  Tool  Co.,  1912  Van  Buren  Rd., 
Cleveland,  Ohio. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Fails.” 

Minnesota  Electric  Co.,  309  2nd  Ave.,  S., 
Minneapolis,  Minn.  “Chapman.” 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont..  Can. 

SMITH  & HEMENWAY  CO.,  INC..  Irv- 
ington, N.  J.  No.  2417  machine  bores 
at  a distance  from  7 to  12  ft.  above  the 
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floor  by  extending  lengthening  rod.  Ma- 
chines are  equipped  with  cross  tree 
holding  rod  or  rest,  which  may  be  ad- 
justed to  any  height  on  frame. — Adv. 

BORN  CO.,  H.  A.— 326  River  St..  Chicago, 
111.  Manufacturer  of  electric  refrigerating 
machines. 

BOROLON. — Trade  name  for  electrically 
produced  abrasive  manufactured  by  the 
Abrasive  Co.,  James  and  Fraley  Sts.,  Phila- 
delphia, Pa. 

BOSCH. — Trade  name  for  automobile  igni- 
tion, starting  and  lighting  equipment  manu- 
factured by  the  American  Bosch  Magneto 
Corp.,  Springfield,  Mass. 

BOSCH,  HERMAN  J.— Hotel  Biltmore, 
New  York,  N.  Y.  Manufacturer  of  electric 
hair  driers. 

BOSS. — Trade  name  for  service  entrance 
bushings  manufactured  by  the  Electrical 
Specialty  Mfg.,  51  Beaufort  St.,  Providence, 
R.  I. 

BOSS. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  (Boss 
Washing  Machine  Co.,  Cincinnati,  Ohio. 

BOSS. — Trade  name  for  electric  car 
loaders  and  circuit  testers  manufactured  by 
the  Maroa  Mfg.  Co.,  Maroa,  111. 

BOSS. — Trade  name  for  adjustable 
wrenches  manufactured  by  the  Neverslip 
Works,  Hamilton  and  Neilson  Sts.,  New 
Brunswick,  N.  J. 

BOSS. — Trade  name  for  conduit  benders 
made  by  the  M.  B.  Skinner  Co.,  562  Wash- 
ington Blvd.,  Chicago,  111. 

BOSS  NUT  CO.— 1732-64  N.  Kolmar  Ave., 
Chicago,  III.  Manufacturer  of  bolts,  nuts, 
rivets  and  screws.  President  and  treasurer, 
J.  D.  Purcell;  vice-presidents,  J.  A.  Mac- 
Lean  and  F.  K.  Shults;  secretary,  L.  M. 
Thomas;  general  manager,  A.  J.  Boyle. 


BOSS  WASHING  MACHINE  CO.— Cin- 
cinnati, Ohio.  Manufacturer  of  electric 
washing  machines. 

BOSSERT  CORP.,  THE.— Utica,  N.  Y. 
Manufacturer  of  sheet-metal  stampings. 
General  manager,  James  R.  Jones;  secre- 
tary and  treasurer,  Gilbert  Butler. 

BOSSING  STICKS.  LEAD  CABLE.— 

Bossing  sticks  are  hardwood  sticks  of  special 
form  having  a large  handle  and  a small 
cylindrical  end.  They  are  used  for  reaming, 
stuffing  out  or  bossing  out  the  lead  sheath 
on  a cable  or  a lead  sleeve  used  In  splicing 
a joint. 

Manufacturers: 

Bernz  Co.,  Otto.  17-37  Ashland  St.,  New- 
ark, N.  J.  “Always  Reliable.” 

BOSTON. — Trade  name  for  cable  clips 
manufactured  by  the  Chase- Shawmut  Co.. 
Newburyport,  Mass. 

BOSTON. — Trade  name  for  radio  keys 
manufactured  by  the  Clapp-Eastham  Co., 
139  Main  St.,  Cambridge,  Mass. 

BOSTON. — Trade  name  for  wire  cutters 
manufactured  by  H.  K.  Porter,  6 Ashland 
St.,  Everett,  Mass. 

BOSTON. — Trade  name  for  motor-driven 
ice  cream  freezers  manufactured  by  the 
F.  E.  Whitney  Co.,  65  Sudbury  St.,  Boston, 
Mass. 

BOSTON  ARMATURE  WORKS.— 77 

Washington  St.,  N.,  Boston,  Mass.  Manu- 
facturers of  armatures,  armature  and  coil 
taping  and  winding  machines,  commuta- 
tors, generators,  etc.  Business  estab- 
lished 1914.  President,  J.  W.  Head;  vice- 
president.  A.  M.  McGenley;  secretary  and 
sales  manager,  J.  A.  Murphy;  treasurer 
and  general  manager.  P.  J.  Murphy. 

BOSTON  BELTING  CO.— 80  Elmwood  St.. 
Boston,  Mass.  Manufacturer  of  belting, 
piston  packing,  etc. 

BOSTON-ECONOMY  LAMP  DIVISION, 
NATIONAL  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.— 43  Hospital  St..  Provi- 
dence, R.  I.  Manufacturer  of  Incandescent 
lamps.  General  manager,  E.  F.  Strong. 

BOSTON  INSULATED  WIRE  A CABLE 
CO. — Boston,  Mass.  Manufacturer  of  In- 
sulated wires  and  cables.  Main  office,  Boston. 
Mass.  Factories,  Boston,  Mass.;  Hamilton, 
Ont.,  Can.  Branch  office,  268  Jefferson  Ave., 
Detroit,  Mich. 

BOSTON  LAST  CO.— 44  Blnford  St.,  Bos- 
ton, Mass.  Manufacturer  of  electric  heating 
and  ironing  outfits  for  shoe  factories.  Pres- 
ident and  general  manager,  Oscar  Heath; 
vice-president,  M.  F.  Roach;  secretary  and 
treasurer,  L.  M.  Friedman. 

BOSTON  LIGHTNING  ROD  CO.— 7551 
Boylston  St.,  Boston,  Mass.  Manufacturer 
of  lightning  conductors.  Business  estab- 
lished 1873.  President,  Harvey  D.  Knox; 
vice-president,  M.  C.  Willard;  secretary, 
treasurer  and  general  manager,  George  C. 
Willard;  sales  manager,  H.  E.  Litchfield. 
Factory,  Dedham,  Mass. 

BOSTON  WOVEN  HOSE  A RUBBER 
CO. — Box  5077,  Boston,  Mass.  Manufacturer 
of  belting,  packing,  matting,  friction  and 
rubber  tape,  molded  insulation,  etc.  Main 
office,  Boston,  Mass.  Factories,  Cambridge 
and  Plymouth,  Mass.  Branch  offices,  Bos- 
ton, Mass.;  St.  Louis.  Mo.:  Seattle,  Wash.; 
Portland,  Ore.;  Pittsburgh.  Pa.;  Los  An- 
geles, Cal.;  Philadelphia,  Pa.;  San  Fran- 
cisco, Cal.:  El  Paso,  Tex.;  332  S.  Michigan 
Ave.,  Chicago,  111.;  30  Church  St.,  New 
York,  N.  Y. 

BOSTWICK.— Trade  name  for  folding 
gates  manufactured  by  the  William  R.  Pitt 
Composite  Iron  Works,  548  W.  27th  St., 
New  York,  N.  Y. 

BOSWORTH. — Trade  name  for  feed 
water  regulators  manufactured  by  the 
Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass. 

BOSWORTH-ARD  MACHINE  A FOUN- 
DRY CO. — Anniston.  Ala.  Manufacturer  of 
electric  hoists,  metal  castings,  manhole 
covers  and  frames,  pulleys,  shaft  hangers 
and  other  power  transmission  equipment. 
President,  C.  E.  Ard;  vice-president,  E.  G. 
Bosworth;  secretary,  L.  C.  Watson. 


When  writing  to  manufacturers  please 
mention  the 
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BOTANICAL  DECORATING  CO.— 208 
W.  Adams  St..  Chicago,  111.  Manufacturer 
of  electrically  lighted  flowers  and  stage 
lighting  effects.  President,  treasurer  and 
general  manager,  L.  W.  Selig;  vice-presi- 
dent. A.  Selig;  secretary,  L.  Elkan. 

BOUND  BROOK  OIL-LESS  BEARING 
CO. — Bound  Brook,  N.  J.  Manufacturer  of 
bushings,  bearings  and  washers.  President, 
Spencer  Weart;  vice-president,  treasurer 
and  general  manager,  George  O.  Smalley; 
vice-president,  William  F.  Jennings;  secre- 
tary, Orrel  L.  Wrench.  Branch  office,  De- 
troit, Mich. 

BOURN  RUBBER  CO.— 58  Warren  St.. 
Providence,  R.  I.  Manufacturer  of  rubber 
insulated  wires  and  cables.  President  and 
general  manager,  S.  W.  Bourn;  vice-presi- 
dent, F.  R.  McKenna;  secretary,  H.  H. 
Bedell;  treasurer,  A.  O.  Bourn.  Sales  rep- 
resentatives, W.  A.  Leiser  & Co.,  1607 
Sansom  St.,  Philadelphia,  Pa.;  S.  Robert 
Schwartz  & Bros.,  729  Broadway,  New 
York,  N.  Y.;  Ohio  Distributing  Co.,  220 
Lomax  PI.,  Chicago,  111. 

BOUSTEAD  ELECTRIC  A MFG.  CO.— 16 
E.  Hennepin  Ave.,  Minneapolis,  Minn.  Man- 
ufacturer of  switchboards.  Business  estab- 
lished 1914.  President  and  general  manager, 
George  P.  Svendsen;  vice-president,  Carl 
Ungerman;  secretary  and  treasurer,  Frank 
L.  Johnsen. 

BOWDEN  ITE. — Trade  name  for  wire 
manufactured  by  the  American  Steel  & 
Wire  Co..  208  S.  LaSalle  St..  Chicago,  111. 

BOWEN  PRODUCTS  CORP.— Auburn.  N. 
Y.  Manufacturer  of  oil  and  grease  cups. 
President  and  treasurer,  George  W.  Bowen; 
vjce- president,  George  W.  Severson;  secre- 
tary. J.  Henry  Kerr.  Main  office.  Auburn, 
N.  Y.  Factories,  Auburn,  N.  Y.;  Cleveland, 
Ohio;  Detroit,  Mich.;  Minneapolis.  Minn.; 
‘Windsor,  Ont.,  Can.  Branch  offices,  220 
Broadway,  New  York,  N.  Y.;  1607  Otis 
Bldg.,  Chicago,  111.;  Monadnock  Bldg.,  San 
Francisco,  Cal.;  409  Lyric  Bldg.,  Cincinnati, 
Ohio;  903  Dexter  Bldg.,  Boston,  Mass. 

BOWIE  SWITCH  CO.— Nevada  Bank 
Bldg.,  San  Francisco.  Cal.  Manufacturer  of 
high-tension*  circuit  breakers,  switches, 
lightning  arresters  and  specialties.  Busi- 
ness established  1906.  Sales  representa- 
tives, Clapp  & Lamoree,  San  Fernando 
Bldg.,  Los  Angeles.  Cal. 

BOWL  REFLECTOR. — A commonly  used 
type  of  reflector  having  a shape  similar  to 
an  inverted  bowl.  Its  common  use  is  to 
cover  the  lamp  filament  from  the  eyes,  to 
avoid  glare,  and  to  reflect  light  in  down- 
ward directions  over  a considerable  area 
under  and  near  the  lamp.  (Also  see  Re- 
flectors.) 

BOWLS,  LIGHTING,  ALABASTER,  ETC. 
— These  bowls  correspond  in  form  and  use 
to  the  more  commonly  used  glass  bowls 
described  below.  They  are  made  of  alabaster 
(a  dense,  translucent  form  of  gypsum  or 
calcite)  or  other  translucent  material.  Cer- 
tain dense  types  of  glass  are  also  called 
“alabaster”  because  they  resemble  it. 

Manufacturers: 

Consolidated  Lamp  & Glass  Co.,  Cora- 
opolis.  Pa. 

Edwards  Lighting  FMxture  Co.,  20  E. 
Lake  St.,  Chicago.  111. 

Gillinder  A Sons,  Inc.,  Tacony  St.,  Phila- 
delphia, Pa.  “Franklin,”  “Nemalite,” 
“Nebullte,”  “Micra.” 

Gleason -Tiebout  Glass  Co.,  99  Commer- 
cial St.,  Brooklyn,  N.  Y. 

Northwood  Co.,  H.,  36th  and  Wetzel  Sts., 
Wheeling.  W.  Ya.  “Luna.” 

BOWLS,  LIGHTING,  GLASS.— Hemis- 
pherical or  bowl-shaped  pieces  of  glass 
designed  to  go  under  lamps  to  diffuse  the 
light  and  reduce  glare,  or  for  ornamenta- 
tion. or  both.  Bowls  may  be  either  placed 
against  the  celling  or,  as  in  semi-indirect 
lighting,  hung  some  distance  below  the 
ceiling.  In  the  latter  case,  the  bowl  acts  to 
reflect  part  of  the  light  to  the  ceiling,  from 
which  the  room  is  lighted  by  diffuse  reflec- 
tion. (See  also  Bowl  reflector.) 

Manufacturers: 

Art  Shade  Co.,  224  N.  Desplaines  St., 
Chicago,  111. 

Bau  man  A Loeb,  Inc.,  138  Bowery,  New 
York.  N.  Y.  ”B.  A L.” 

Eagle  Mfg.  Co.,  Wellsburg,  W.  Va. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111. 

Gilbert  Electric  Shade  Co.,  101  Warren 
St.,  New  York,  N.  Y. 

GUI  Glass  Co.,  Inc.,  Amber  and  Venango 
Sts.,  Philadelphia,  Pa.  “Una,”  “Nova.” 

Gleason-Tiebout  Glass  Co.,  99  Commer- 
cial St.,  Brooklyn,  N.  Y. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 


cago. 111.  “Glorianna.” 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  5716  Euclid 
Ave.,  Cleveland,  Ohio.  “Regent.”  (See 
display  adv.  pages  1266-1269.) 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

.Moran  A McNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.) 

Novelty  Lamp  A Shade  Co.,  2490  E.  22nd 
St.,  Cleveland,  Ohio. 

Plaut  A Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y.  “Berylite.” 

Straus-Hohenstein  Co.,  132-134  W.  21st 
St.,  New  York,  N.  Y. 

BOWLUS  MFG.  CO.,  THE.— Springfield, 
Ohio.  Manufacturer  of  boring  machines. 
Business  established  1915.  President  and 
general  manager,  H.  C.  Bowlus;  vice-pres- 
ident, G.  W.  Tehan;  secretary,  W.  W. 
Witmeyer;  treasurer,  James  Caldwell;  sales 
manager,  Bernard  Carroll. 

BOWMAN  A CO.,  A.  W.— 23  Church  St., 
Cambridge,  Mass.  Manufacturers  of  radio 
and  scientific  instruments.  Business  estab- 
lished 1911.  Treasurer,  D.  J.  Smith;  general 
manager,  A.  W.  Bowman.  Exclusive  dis- 
tributor, Franklin  Sales  Co.,  25  N.  Franklin 
St.,  Chicago,  111. 

BOWSER  A CO.,  INC.,  S.  F.— Creighton 
and  Bowser  Aves.,  Fort  Wayne,  Ind.  Man- 
ufacturer of  tanks,  measuring  pumps, 
meters,  oil  Alters,  storage,  distributing  and 
reclaiming  systems  for  oils  and  gasoline. 
Organized  1885.  President,  S.  F.  Bowser; 
vice-president,  A.  A.  Bowser;  secretary, 
H.  J.  Grosvenor;  treasurer,  W.  G.  Zahrt; 
general  manager,  S.  B.  Bechtel;  sales  man- 
ager, E.  M.  Savercool.  Affiliated  companies, 
S.  F.  Bowser  Co.,  Ltd.,  Toronto,  Ont.,  Can.; 
S.  F.  Bowser  A Co.  of  Texas,  Dallas,  Tex. 

BOWSHER  CO.,  THE  N.  P.— South  Bend, 
Ind.  Manufacturer  of  armature  balancing 
machines  and  tachometers.  Business  estab- 
lished 1882.  President,  N.  P.  Bowsher; 
vice-president,  J.  C.  Bowsher;  treasurer, 
D.  D.  Bowsher. 

BOX  A CO.,  INC.,  ALFRED.— Philadel- 
phia, Pa.  Manufacturer  of  electric  cranes 
and  hoists.  Business  established  1878. 
President,  Herman  L.  Winterer;  secretary 
and  treasurer.  Frank  J.  Winterer;  sales 
manager,  G.  A.  Mitchell. 

BOX  CONNECTORS,  COVERS,  HANG- 
ERS.— See  Connectors,  box  and  cabinet; 
Covers,  conduit  outlet  box;  Hangers,  box. 

BOX  IRON  WORKS  CO.,  WILLIAM  A.— 
Blake  and  33rd  Sts.,  Denver,  Colo.  Manu- 
facturer of  electric  traveling  cranes,  mining 
machinery  and  railway  crossing  alarms. 
Business  established  1907.  President,  William 
A.  Box;  secretary  and  treasurer,  Edmund 
Wolff;  sales  manager,  E.  H.  Platt. 

BOX  RELAY. — In  telegraphy,  an  en- 
closed sounder  relay  that-  has  a heavier 
lever  for  giving  a louder  sound  than  that 
of  the  ordinary  relay,  the  resonance  of 
the  box  assisting. 

BOXES,  BATTERY.— Battery  boxes  are 
used  to  enclose  and  protect  batteries  from 
mechanical  injury  and  wear  and  to  keep 
out  dust  and  dirt.  They  are  used  for  both 
storage  and  dry  batteries.  For  use  with 
storage  batteries  the  boxes  are  made  of 
hard  wood  and  are  paraffin- treated  or 
painted  with  acid-resisting  paint.  They  are 
of  such  size  as  to  fit  tightly  around  the 
battery  Jar  or  group  of  jars.  Dry-battery 
boxes  are  either  made  of  wood,  fiber,  or 
sheet  steel.  The  wood  and  fiber  boxes  are 
commonly  made  to  hold  various  numbers 
of  cells  up  to  12.  while  the  metal  boxes  are 
commonly  used  in  two  or  three-cell  size  for 
telephone  work  or  for  electric  bells.  They 
add  to  the  appearance  and  protect  the 
batteries  against  broken  connections,  short- 
circuits,  moisture,  dust,  etc.  They  are  also 
supplied  for  batteries  used  in  ignition  sys- 
tems of  automobiles,  launches,  gas  engines, 
etc.  (Also  see  Holders,  battery.) 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Baltimore  Battery  Separator  Co.,  5145 
Reistertown  Rd.,  Arlington,  Baltimore, 
Md. 

Caldwell  A Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Carlile  A Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  “C.  A D.” 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd.,  Chicago,  111. 

Cole  Storage  Battery  Co.,  2437  Indiana 
Ave.,  Chicago,  111. 
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COLUMBIA  METAL  BOX  CO.,  224-228 
E.  144th  St.,  New  York,  N.  Y.  “Co- 
lumbia.” 

Cowie  Electric  Co.,  The  E.  S.,  1811  McGee 
St.,  Kansas  City,  Mo. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

Estes  A Sons,  E-  B.,  362-364  5th  Ave., 
New  York,  N.  Y.. 

Eureka  Supply  Co.,  Sewell,  N.  J. 

F.  B.  Electric  A Mfg.  Co.,  119  E.  Atwater 
St..  Detroit,  Mich.  “F.  B.” 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis,  Mo.  “Lion.” 

Kirk  A Blum  Mfg.  Co.,  2846  Spring  Grove 
Ave.,  Cincinnati,  Ohio. 

Kirtland  Electric  Construction  Co.,'  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

PARAGON  ELECTRIC  CO.,  Old  Colony 
Bldg.,  Chicago,  111.  Paragon  battery 


Paragon  Battery  Boxes 


boxes,  handy  and  attractive  containers 
for  dry  cell  batteries. — Adv. 

Sexton  Can  Co.,  123  Broad  St.,  Boston, 
Mass. 

Standard  Battery  Mfg.  Co.,  1101-3-5  N. 
Main  St.,  Fort  Worth,  Texas. 

STANDARD  ELECTRIC  TIME  CO.,  THE, 
89  Logan  St..  Springfield,  Mass. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York.  N.  Y. 

Telephone  Shop,  The,  506 ' S.  Can^l  St., 
Chicago,  111. 

Union  Hardware  Co.,  Torrington,  Conn. 

Universal  Battery  Co.,  3410  S.  LaSalle  St., 
Chicago,  111. 

BOXES,  BRANCH. — Branch  boxes  are 
used  to  enclose  the  connections  for  a branch 
circuit.  They  are  generally  cast  iron  boxes 
with  a hinged  cover  which  may  be  gasketed 
if  desired.  The  outlets  for  the  branch  cir- 
cuit, which  Is  usually  a three-wire  circuit, 
and  for  the  main  circuit  are  provided  with 
porcelain  bushings.  One  common  form  has 
split  bushings  for  the  main  circuit,  so  that 
the  conductors  do  not  have  to  be  cut,  but 
merely  have  the  insulation  removed  for  a 
short  distance  where  they  may  be  fastened 
under  the  connecting  clamp.  This  greatly 
facilitates  installation.  The  branch  circuit 
is  provided  with  cartridge  fuses  which  are 
mounted  in  the  box:  Branch  boxes  may  be 
used  for  interior  work  or  may  be  mounted 
iri  an  outdoor  exposed  position.  (Also  see 
Boxes,  subway  branch.) 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto,  Ont.,  Can. 

CROUSE-HINDS  CO..  Wolf  A North  7th 
Sts.,  Syracuse,  N.  Y.,  “Condulet.” 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence,  R.  I. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark.  N.  J.  “Fuseguard.” 

Johns-Pratt  Co.,  The,  665  Capitol  Ave., 
Hartford,  Conn. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Metropolitan  Engineering  Co.  of  Canada. 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Michigan  Stamping  Co.,  Detroit,  Mich. 
“BG.” 

NEWGARD  A CO..  HENRY,  947-955 
Washington  Blvd.,  Chicago,  111.  “New- 
gard.”  (See  display  adv.  page  1287.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa.  “Pipe- 
Taplets.”  (Exclusive  distributor.  Hart 
A Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO..  1400  Rivard  St.,  Detroit, 
Mich.  (See  display  adv.  pages  1279- 
1281.) 
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CHICAGO  FUSE  MFC.  CO..  1501  YV.  15th 
St.,  Chicago.  111.  Union  stamped  steel 
outlet  boxes  ivith  removable  back,  have 
specially  designed  ears  through  which 
nails  may  be  driven  into  wood  form  to 


“Union"  Concrete  Outlet  Box 
Unassembled 

hold  box  securely  in  place.  The  con- 
duit knockouts  are  located  near  the 
bottom,  giving  ample  clearance.  When 
they  are  removed,  back  or  bottom  cov- 
er taken  off,  box  nailed  to  the  concrete 
form  is  then  ready  for 
conduit.  When  cover  is 
replaced,  it  can  be  se- 
curely locked  by  tight- 
ening the  two  screws. 
Tnese  boxes  are  made 
of  various  depths,  and 
No.  103X  Rina  4 ins-  diameter.  Union 
extension  rings  of  sim- 
ilar diameter  are  designed  for  use 
where  deeper  box  is  required.  Also 


for  this  purpose  are  4 in.,  octagon,  in 
five  depths.  IV.  to  6 ins.  They  are 
flanged  and  lap-weldtkl  to  prevent  seep- 
age of  concrete  or  water.  Back  plate 
fits  close,  with  securance  screws  easily 
accessible.  Knockouts  placed  high  to 
prevent  weakening  of  concrete. 
Sprague  products,  see  display  adv. 
pages  1306-7.— Adv. 

STEEL  CITY  ELECTRIC  CO..  Pitts- 

burgh, Pa.  (Write  for  Catalog  33.) 

. “Steel  City”  concrete 

. boxes  are  furnished  in 

KoVel  2*  3’  3^>  4'  5 aml 

1 6-in.  depths  for  vary- 

^ AJ  ing  thicknesses  of  con- 

Nfr— ii  ■ erete.  T1  e knockouts 

tP  are  set  high,  so  that 

concrete  slub  will  not 
be  weakened.  The  cap 
1 i«  lanped  or  flanged  to 

prevent  cement  from 
V working  into  box  when 

concrete  is  poured. 
Time  and  lator  savers, 

ir  and  very  rugged.— 

Adv. 

THOMAS  & BETTS  CO.,  THE.  63  Vesev 
St.,  New  York,  N.  Y. 

UNITED  METAL  BOX  CO.,  514-516  W 
46th  St.,  New  York,  N.  Y.  “Umbco.” 

0.m°.xe^v  conduit,  junction  and 

PULL..— Metal  boxes  placed  at  points  in  an 
interior  conduit  system  where  a junction  is 
made  or  where  it  is  necessary  to  get  at  the 
wires  °r  cables  to  facilitate  pulling  them 
t*1°  system.  Pull  boxes  are  used  mostly 
with  large  wires  or  cables;  they  frequently 
accommodate  several  such  wires  and  are 
consequently  of  large  size  and  usually  made 
of  sheet  steel  with  cover  screwed  in  place. 
Smaller  junction  or  pull  boxes  are  ofteii 
made  of  cast  metal,  with  cast  iron,  sheet 
steel  or  porcelain  covers. 

Manufacturers: 


No.  105X  Ring 
with  Plate 
and  Cover 


No.  103X  Ring 
Mounted  On 
No.  103  Box 


BOXES 


BOXES,  CABLE  JUNCTION.  LOW-TEN- 
SION MANHOLE  TYPE.— In  low-tension 
underground  networks  junction  points  are 
connected  through  junction  boxes,  usually 
of  the  fused  type.  The  distributing  mains 
are  fused  so  as  to  disconnect  any  section 
between  boxes  which  may  become  defective. 
The  box  must  be  water-tight  and  is  of 
rugged  cast  iron  construction  with  gasketed 
cover  tightly  held  in  place  by  bolts.  Copper 
link  fuses  are  used  in  many  of  the  larger 
systems.  Where  moisture  is  not  a serious 
matter,  enclosed  fuses  of  the  cartridge  type 
are  sometimes  used.  Four-way,  six-wav 
and  sometimes  larger  boxes  are  required  in 
large,  city  systems. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark.  N.  J.  “Fuseguard." 

G & W Electric  Specialty  Co.,  7430-52  S. 
Chicago  Ave.,  Chicago,  111.  “G  & W.“ 

Johns-Pratt  Co.,  The,'  555  Capitol  Ave., 
Hartford,  Conn. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

NEWGARD  & CO.,  HENRY,  947-953 
, Washington  Blvd.,  Chicago,  111.  “New- 
gard.”  (See  display  adv.  page  1287.) 

Seidler-Mlner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,  Pittsburgh.  Pa. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y. 

BOXES,  CABLE,  POLE.— These  are  metal 
or  metal-covered  boxes  mounted  on  a pole 
and  cotitain  the  terminals  of  one  or  more 
telephone,  telegraph,  fire-alarm  or  other 
signaling  cables.  The  boxes  may  be  plain 
(having  terminals  only)  or  protected  (with 
lightning  arresters,  fuses,  etc.) 

Manufacturers: 

Brach  Mfg.  Co..  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Cook  Electric  Co..  900  W.  Van  Buren  St., 
Chicago.  111.  “Cook.” 

Electric  Fuseguard  Co..  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard." 

G & W Electric  Specialty  Co.,  7430-52  S. 
Chicago  Ave.,  Chicago,  111.  “G  & W.“ 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford.  Conn. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

NEWGARD  & Co..  HENRY.  947-955 
Washington  Blvd.,  Chicago,  111.  “New- 
gard.”  (See  display  adv.  page  1287.) 

PETERSON  CO.,  INC..  CHARLES  J.. 
723-729  Fulton  St..  Chicago,  111. 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

BOXES,  CONDUIT,  FOR  CONCRETE 
CONSTRUCTION.— Metal  outlet  or  switch 
boxes  of  varying  depths  for  use  with  differ- 
ent thicknesses  of  concrete.  They  are 
fastened  to  the  wood  forms  by  nails  through 
lugs  and  the  covers  are  shaped  to  prevent 
concrete  from  entering  the  boxes.  In  con- 
crete buildings  with  concealed  conduits 
special  means  must  be  taken  to  prevent  the 
conduits  and  boxes  from  becoming  ob- 
structed when  the  concrete  is  poured.  In 
the  ordinary  boxes  this  cannot  be  depend- 
ably done.  Hence  the  need  for  the  special 
boxes  described.  (They  are  always  made 
in  two  pieces,  as  a ring  and  cover.  The 
cover  is  removed  while  the  conduit  is  be- 
ing installed  and  replaced  before  the  con- 
duit is  poured.  Extension  rings  similar 
to  those  used  on  outlet  boxes  are  also 
used  to  bring  the  box  flush  with  the  fin- 
ished surface. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  III. 

Austin  Co..  The  M.  B.,  108-116  S.  Des- 
plaines  St.,  Chicago,  111. 

Canadian  General  Electric  So.,  Ltd.,  212 
King  St.,  W„  Toronto,  Ont.,  Can. 


When  writing  to  manufacturers  please 
mention  the 
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suitable  for  bracket  work  in  partitions; 
provided  with  4 knockouts  furnished 
galvanized  or  enameled.  Also  made  in 
octagonal  shape  to  similar  specifica- 
tions.— Adv. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

COLUMBIA  METAL  BOX  CO..  224-228 
E.  144th  St.,  New  York,  N.  Y.  “Co- 
lumbia.” 

CROUSE-HINDS  CO..  Wolf  & North  7th 
Sts.,  Syracuse.  N.  Y.  “Condulet.” 

Dill  Mfg.  Co..  The,  694  E.  82nd  St.,  Cleve- 
land, Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St..  Toronto.  Ont.,  Can. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.  S.  W.,  and  B.  & O.  R.  R., 
Canton.  Ohio. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid  Ave., 
Cleveland.  Ohio.  (See  display  adver- 
tisement on  pages  1266-1269.) 

Johns-ManvUle,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York.  N.  Y. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St..  Toledo,  Ohio. 

Michigan  -Stamping  Co.,  Detroit.  Mich. 
“BG.” 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  “National." 
(See  display  adv.  pages  1302-1304.) 

NEWGARD  & CO.,  HENRY,  947-955 
Washington  Blvd.,  Chicago,  111.  “Ncw- 
gard.”  (See  display  adv.  page  1287.) 

Overbagh  Co.,  Cameron,  221  W.  Randolph 
St.,  Chicago,  111. 

Pratt-Chuck  Co.,  The,  Frankfort,  N.  Y. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

Seidler-Mlner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  "S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  Sprague  boxes 
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ADAM  ELECTRIC  CO.,  FRANK.  3650 
Windsor  PI.,  St.  Louis.  Mo.  “FA.”  (See 
display  adv.  pages  1262-1365.) 

Adapti  Co..  The.  919-925  West  St..  Cleve- 
land, Ohio.  “Adapti-box."  * 

Appleton  Eleetric  Co..  1703  Wellington 
Ave.,  Chicago,  III.  “Unilets." 

Arnessr  n Electric  Co..  109  Broad  St 
New  York.  N.  Y. 

AURORA  STEEL  PRODUCTS  CO.  Au- 
rora, 111. 

Austin  Co.,  The  M.  B.,  108-116  S.  Des- 
plaines  St.,  Chicago,  III. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. Write  for  circular. — Adv. 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St.,  E.,  Toronto,  Ont.,  Can.  “C. 
D.  & E.  B.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

C.  & P.  Electric  Works,  Inc.,  92  Hawden 
St..  Springfield,  Mass. 

CHICAGO  FUSE  MFG.  CO..  Laflin  and 
15th  Sts..  Chicago,  III.  “Union.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

COLUMBIA  METAL  BOX  CO..  226  E. 
144th  St.,  New  York.  N.  Y.  “Columbia." 
See  descriptive  advertisement  under 
Cabinets,  sheet  steel. — Adv. 

CROUSE-HINDS  CO..  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Devoe  Electric  Switch  Co..  The,  414  Notre 
Dame  St..  W.,  Montreal.  Que„  Can. 

Dill  Mfg.  Co..  The,  694  E.  82nd  St.,  Cleve- 
land, Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St..  Newark.  N.  J.  “Fuseguard.” 

Electric  Motor  & Engineering  Co.,  The. 
2nd  St.,  S.  W.,  and  B.  & O.  R.  R.. 
Canton,  Ohio. 

Fra  lick  & Co.,  S.  R..  15  S.  Clinton  St.. 
Chicago,  111.  “Kwikon.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York.  N.  Y. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Kuhlman  Engineering  Co.,  The,  840 

Champlain  St.,  Toledo,  Ohio. 

Littleford  Bros.,  453  E.  Pearl  St.,  Cin- 

cinnati, Ohio. 

Louisiana  Metal  Cabinet  Works,  1019 

Bienville  St..  New  Orleans,  La.  “Pelican.” 

Metropolitan  Engineering  Co.  of  Canada. 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 
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Michigan  Stamping  Co.,  Detroit,  Mich. 
“BG.” 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Water  Sts.,  St.  Lambert,  Que.,  Can. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Flex- 
steel.”  (See  display  advertisement  on 
pages  1302-1304.) 

NEWGARD  & CO.,  HENRY,  947-955 
Washington  Blvd.,  Chicago,  III.  “New- 
gard.”  (See  display  adv.  page  1287.) 

O.  K.  Metal  Box  Co.,  198  Greenwich  St., 
New  York,  N.  Y. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Paiste  Co.,  H.  T.,  Philadelphia.  Pa. 
“Pipe-Taplets.”  (Exclusive  distributor. 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  “Penn.” 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-729  Fulton  St.,  Chicago.  111. 

Pratt-Chuck  Co.,  The,  Frankfort,  N.  Y. 
“Bau.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Robertson  Electric  Construction  Co.,  Mo- 
hawk and  Niagara  Sts.,  Buffalo.  N.  Y. 

Russell  & Stoll  Co.,  17-27  Vandewater  St.. 
New  York.  N.  Y. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

Seidlr  r-Miner  Co..  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

SPRAGCE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St.,  New  York.  N.  Y.  “Spraguelets,” 
as  they  are  called,  or  conduit  bodies. 
In  the  three  forms  shown  embrace  all 
requirements  for  exposed  wiring,  usin'? 

or  %-in.  conduit.  They  are  adapted 
to  any  standard  wiring  device.  Figure 
No.  1 shows  the  “shallow”  Spraguelet, 
designed  for  the  mounting  and  recep- 
tion of  all  devices  except  “flush  type." 
Assembled,  makes  a T conduit  body. 
Figure  No.  3 shows  a “deep”  Sprague- 
let. for  “flush  type”  devices.  The  cover 
plates  are  secured  direct  to  the  device, 
in  the  same  manner  as  a flush  wall 
plate.  Figure  No.  2 shows  the 
"branch”  Spraguelet,  design*  d for 


Fig.  1 Fig.  2 Fig.  3 


branches,  junctions,  pull  work  or  ex- 
tensions. Spraguelet  % in.  coupling  and 
\ in.  coupling  are  designed  for  use 
with  the  above  bodies  in  the  various 
combinations.  Sprague  products,  see 
display  adv.,  pages  1306-7. — Adv. 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave..  Pittsburgh,  Pa.  “Oval- 
duct.”  “Steel  City.” 

THOMAS  & BETTS  CO.,  THE.  63  Vesey 
St.,  New  York,  N.  Y. 

UNITED  METAL  BOX  CO.,  514-516  W. 
46th  St..  New  York,  N.  Y.  “Umbco.” 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

WESTERN  SAFETY  MFG.  CO..  247  Minna 

St.,  San  Francisco.  Cal. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO.,  WIL- 
LIAM. 21  S.  11th  St.,  St.  Louis,  Mo. 

BOXES,  CONDUIT  OUTLET.— Conduit 
outlet  boxes  strictly  are  confined  to  pressed 
steel  or  cast  iron  boxes  installed  in  an 
interior  conduit  run  where  either  a recepta- 
cle outlet  or  fixture  outlet  is  to  be  located. 
Switch  boxes,  junction  and  pull  boxes,  also 
outlet  plates,  should  properly  be  separately 
distinguished  as  such,  and  not  included 
under  the  term  outlet  boxes,  although  in 
the  trade  the  term  “outlet  boxes”  is  quite 
often  loosely  used  to  include  these  types. 
The  same  box  body  may  sometimes,  by 
change  of  sectional  attachments,  be  changed 
from  an  outlet  box  to  a pull  box,  flush 
switch  box  or  other  fitting,  so  that  In  the 
trade  it  may  be  called  by  various  names. 
Outlet  boxes,  especially  of  the  nonsectional 
type,  are  usually  provided  with  openings 
sealed  by  knockouts  that  may  be  knocked 
out  by  a blow  of  a hammer  to  permit  ready 
connection  of  the  conduit  or  conduits  from 
several  directions.  Where  the  conduit  or 
flexible  tubing  enters  the  box  It  must  be 
secured  by  a locknut  or  other  approved 
clamping  device  which  In  some  cases  forms 
part  of  the  box.  Another  form  of 
boxes  used  with  outlet  boxes  are 


known  as  extension  ring  boxes.  They 
are  like  the  ordinary  conduit  boxes, 
but  with  the  bottoms  punched  out,  and 
with  small  openings  to  match  the  screw 
centers  of  the  box,  allowing  the  exten- 
sion ring  to  be  attached  on  top  of  the 
box,  in  place  of  the  cover,  thus  furnish- 
ing a deeper  box.  They  are  used  where 
it  is  necessary  to  run  additional  circuits, 
for  which  there  is  not  room  in  the  present 
conduit,  especially  necessary  if  the  pres- 
ent boxes  are  concealed  in  the  plaster. 
Both  the  extension  ring  and  the  new  runs 
of  conduit  will  be  exposed  oiitside  the  sur- 
face of  the  plaster. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.”  (See 
display  adv.  pages  1262-1265.) 

Adapti  Co.,  The,  919-925  West  St.,  Cleve- 
land, Ohio.  “Adapti-box,”  “Adapti- 
Termi-Wire-Tap.” 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Arne^sen  Electric  Co.,  109  Broad  St., 
New  York,  N.  Y. 

Austin  Co.,  The  M.  B.,  108-116  S.  Des- 
plaines  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. (Watertight.)  Write  for  circu- 
lar.— Adv. 

Banfleld  & Sons.  Ltd.,  W.  H.,  370-86 
Pope  Ave.,  Toronto,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield.  Mass. 

CHELTEN  ELECTRIC  CO.,  THE,  4859 
Stenton  Ave.,  Philadelphia,  Pa. 

CHICAGO  FUSE  MFG.  CO..  1501  W.  15th 
St..  Chicago,  III. — Union  outlet  boxes 
are  drawn  from  No.  14  U.  S.  gauge 
steel,  and  have  outlets  for  % and  % in. 
conduit,  effectively  closed  with  knock- 

“Union”  Outlet  Boxes 

outs,  but  easily  removable  by  a single 
blow*.  Various  sizes  can  be  furnished 
as  required  in  square,  round,  octagonal, 
or  rectangular  shapes.  All  boxes  are 
either  galvanized  or  finished  with  a 


“Union”  Outlet  Boxes 

heavy,  smooth  black  insulating  enamel, 
proof  against  rust  or  acid  fumes.  Gal- 
vanized screws  are  provided  through- 
out. A wide  selection  of  covers  de- 
signed for  every  conceivable  require- 
ment In  conjunction  with  Union  outlet 

“Union”  Shallow  Ceiling  Conduit  Box 
and  Plate 

boxes  can  always  be  supplied.  Shal- 
low ceiling,  loom  and  conduit  boxes, 
and  deep  ceiling  boxes,  fitted  with 
ears,  will  take  all  standard  outlet  box 
plates  and  covers.  See  this  company's 
entry  under  Boxes,  comttiit,  snap 
switch. — Adv. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

Colgan  Co..  W.  H.,  West  Newton,  Mass. 
“Rex.” 

COLUMBIA  METAL  BOX  CO..  224-228 
E.  144th  St..  New  York.  N.  Y.  “Co- 
lumbia.” 

CROUSE-HINDS  CO..  W’olf  & North  7th 
Sts.,  Syracuse.  N.  Y.  “Condulet.” 
Cleveland,  Ohio. 
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Electric  Box  & Cover  Co.,  Inc.,  29  Ave. 
C,  Newark,  N.  J. 

Electric  Fuseguard  Co..  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

Electrical  Specialty  Mfg.  Co.,  51  Beapfort 
St..  Providence,  R.  I. 

Fra  lick  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

GILLETTE- VI BBER  CO.,  New  London, 
Conn.  “Gee-Vee.’ 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Ideal  Electric  Mfg.  Co.,  Inc.,  718-720 
Cherry  St.,  Philadelphia,  Pa. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid  Ave., 
Cleveland,  Ohio.  (See  display  adver- 
tisement on  pages  1266-1269.) 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York,  N.  Y.  “Noark.” 

Kuhlman  Engineering  Co.,  The.,  840 
Champlain  St.,  Toledo,  Ohio. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mansfield  Electric  Hardware  Co.,  Mans- 
field, Ohio. 

Michigan  Stamping  Co.,  Detroit,  Mich. 
“BG.” 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional” outlet  boxes  are  stamped  from 
a special  highgrade  quality  of  steel, 
providing  the  maximum  strength  and 
rigidity.  Knockout  plugs  are  complete- 
ly cut  away  from  the  boxes,  excepting 
only  at  the  holding  necks.  “National” 
outlet  boxes  and  covers  are  furnished 
in  either  sherardized  or  enameled  fin- 
ish, as  specified.  Sherardized  boxes 
are  absolutely  rustproof.  This  process, 
the  alloying  of  zinc  with  the  steel  sur- 
faces, affords  the  best  possible  protec- 
tion against  corrosion,  and  is  the  only 
zinc  protective  treatment  which  can 
be  uniformly  applied  to  all  portions  of 
the  surface.  See  display  adv.  pages 
1302-4.— Adv. 

O.  K.  Metal  Box  Co.,  198  Greenwich  St., 
New  York,  N.  Y. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Overbagh  Co.,  Cameron,  221  W.  Randolph 
St.,  Chicago,  111. 

Paiste  Co.,  H.  T..  Philadelphia.  Pa. 
“Pipe-Taplets.”  (Exclusive  distributor. 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

Renim  Specialty  Co..  110  K St.,  Boston, 
Mass.  “Renim.” 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

SAMPSON  AXCESS  SYSTEM,  INC.,  434 
Union  St.,  Lynn,  Mass.  “Axcess.” 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit. Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York, 
N.  Y.  Sprague 
outlet  boxes  are 
made  in  a line 
that  is  complete 
with  fittings,  for 
all  purposes, . in- 
cluding concrete 
work.  Sprague 
products,  see  display  adv.,  pages  1306-7. 
— Adv.  • 

STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
“Steel  City”  outlet  boxes  and  covers. 


pa  (Vs  ft 


“Steel  City”  Outlet  Boxes 


The  knockout  plugs  are  cleancut  with 
clear  space  all  around  except  at  con- 
necting neck.  This  separation  insures 
easy  removal. — Adv. 

Taylor-Campbell  Electric  Co.,  237  Dundas 
St.,  London,  Ont.,  Can. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y. 

UNITED  METAL  BOX  CO.,  514-516  W. 
46th  St.,  New  York,  N.  Y.  “Umbco.” 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 
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BOXES,  CONDUIT,  SNAP  SWITCH  OR 
WALL. — Sheet  steel  or  cast  iron  boxes  In- 
stalled In  conduit  wiring  systems  in  walls 
to  receive  push  button  and  rotary  snap 
switches,  receptacles,  or  other  flush  de- 
vices, the  boxes  usually  having  the  stand- 
ard mounting  centers  of  3A  ins.  The 
boxes  are  about  3 ins.  long  by  2 ins.  wide 
and  of  various  depths  from  2 ins.  to  3% 
ins.  or  more.  They  are  attached  by  ears 
to  supports,  or  fastened  in  position  by 
nails  driven  through  small  holes  in  the 
box.  A few  types  are  1%  ins.  deep  and 
are  longer  than  3 Ins.,  but  practically  all 
are  of  standard  width.  Sectional  boxes 
can  be  built  up  side  by  side,  each  section 
flrmly  attached  to  its  neighbor,  and  with 
uniform  and  standard  spacing  to  match 
the  brass  covers  or  flush  plates  made  by 
the  switch  manufacturers.  Most  of  these 
boxes  are  of  such  dimensions  that  the 
plate  will  completely  cover  them  and  hide 
the  ragged  edges  of  the  surrounding  plas- 
ter. Outlets  are  provided  in  the  bottoms, 
sides  and  ends,  or  beveled  corners,  for  the 
accommodation  of  rigid  or  flexible  me- 
tallic conduit,  or  “loom,”  according  to  the 
design  of  the  box,  and  with  binding 
clamps  if  desired.  A string  of  boxes  built 
up  side  by  side  is  known  as  a “gang” 
while  a special  box  consisting  of  several 
sections  arranged  end  to  end  is  called  a 
“tandem.”  Combined  “gang”  and  “tan- 
dem” boxes  of  almost  any  combination 
can  be  secured. 

Manufacturers: 

Adapti  Co.,  The,  919-925  West  St.,  Cleve- 
land, Ohio.  “Adapti-box.” 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co..  The  M.  B..  108-116  S.  Des- 
plaines  St.,  Chicago,  III. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto.  Ont..  Can. 

Cavin,  F.  T.,  400  W.  Ave.  26,  Los  An- 
geles, Cal. 

CHICAGO  FUSE  MFG.  CO..  1501  W.  15th 
St.,  Chicago,  111.— Union  boxes  are  de- 
signed to  meet  special,  as  well  as  or- 
dinary requirements.  An  exceptionally 
popular  line,  known  as  the  Gem  sec- 
tional switch  box.  is  most  practical  for 
all  purposes.  Both  sides  of  box  are  re- 
movable, and  gangs  can  be  built  from 


“Gem”  Sectional  Switch  Box 


single  boxes  without  the  aid  of  spacers. 
All  sides  are  interchangeable,  and  can 
be  assembled  in  a few  seconds  by 
means  of  a screw  driver  only.  This  ex- 
treme simplicity  of  construction,  com- 
bined with  rigidity  and  durability, 
make  Gem  boxes  ideal  for  all  installa- 
tions. The  Gem  box  is  regularly 
equipped  with  type  C ear,  reversible, 


“Gem”  Sectional  Switch  Boxes 


having  an  adjustment  from  A to  % 
inches,  and  affords  ample  room  for 
setting  screws  flrmly  into  lath  or 
mounting  board.  Various  sizes  can  be 
furnished,  built  with  square  or  beveled 
corners  to  accommodate  loom  or  conduit. 
Can  be  fitted  with  inside  or  outside 
clamps.  The  “Gem  B D”  can  be  used 
with  standard  B X conductors  by  em- 
ploying box  connectors.  Gem  boxes 
take  all  makes  of  standard,  push  but- 
ton and  rectangular  base  switches  and 
receptacles.  This  sectional  gang  fea- 
ture of  Union  switch  boxes  will  un- 


doubtedly appeal  to  all  users.  Union 
No.  160  will  meet  the  demand  for  such 
requirements  as  plug  receptacles,  push 
button  and  rotary  rectangular  base 
switches.  Union  No.  170  is  a sectional 
combination,  loom  and  conduit,  shallow 
switch  box,  for  thin  partitions  and  out- 


Sectional  Conduit  Switch  Boxes 


side  wall  work.  Any  number  of  gangs 
can  be  built  up  with  the  aid  of  spacers. 
The  hook-eye  construction  permits 
rapid  assembling.  Spacers  have  but 
one  outlet;  box  has  six  holes  in  each 
end  section.  By  equipping  with  flat 
steel  covers,  an  ideal  junction  box  for 
single  and  double  main  line  blocks, 
meets  the  approval  of  the  Underwrit- 
ers.’ “Union  Solid  Drawn”  switch 
boxes,  for  flexible  non-metallic  conduit, 
for  one.  two  or  three  gang  installa- 
tion. Single  box  at  left  has  two  knock- 


“Union”  Solid 
Drawn  Switch 
Box 


Universal 
Conduit  Box 


outs  in  each  side,  and  two  in  each 
beveled  end.  Equipped  with  reversible 
and  sliding  ears;  adapted  for  old  and 
new  work,  has  neatly  rounded  corners 
and  is  drawn  from  14  gauge  steel.  The 
Universal  box  shown  at  right  is  ideal 
for  exposed  conduit  and  BX  work,  such 
as  funs,  soldering  irons,  or  other  port- 
able devices  having  plug  receptacles; 
also  suitable  for  transposition  from  pipe 
work  to  exposed  wiring.  Union  Tan- 


“Unlon”  Tandem  Switch  Box 

dem  switch  boxes,  for  flexible  and  rigid 
conduit,  old  and  new  work  to  fit  all 
standard  plates,  takes  all  makes  of  P. 
B.  switches,  and  can  be  supplied  in  any 
number  of  gangs,  from  2 to  12.  These 
boxes  have  solid  sides,  and  have  no 
partition  between  switches.  Solid  one- 


“Unlon”  One-Piece  Switch  Box  and 
Cover 

piece  boxes  made  from  pressed  steel, 
complete  with  one-piece  steel  covers  to 
match  are  available  for  from  2 to  10 
gang  capacities,  are  rigid  and  substan- 
tial, and  have  ^ or  % in.  knockouts 
as  desired. — Adv. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

CROUSE-HINDS  CO.,  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Dill  Mfg.  Co..  The,  694  E.  82nd  St., 
Cleveland,  Ohio. 

Fralick  & Co.,  S.  R..  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Kam-Lok  Switch  Box  Co.,  417  W.  35th 
St.,  New  York,  N.  Y. 


Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Machen  Electric  Mfg.  Co.,  4639-4643  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Michigan  Stamping  Co.,  Detroit,  Mich. 
“BG.” 

Motor  City  Stamping  Co.,  771  Maxwell 
Ave.,  Detroit,  Mich. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional” switch  boxes  are  made  of 
stamped  steel  and  are  finished  with  a 
black  acidproof  enamel.  The  cover 
lugs  are  riveted  to  the  box;  special 
attention  is  called  to  the  fact  that 
these  are  riveted,  and  not  formed  from 
the  sides  of  the  boxes  and  turned  over, 
which  must  necessarily  weaken  or 
crack  the  lugs  at  the  point  of  bending. 
Knockout  plugs  are  completely  cut 
away  from  the  box  excepting  only  at 
the  holding  necks.  “National”  switch 
boxes  are  made  in  single,  two,  three 
and  four  gangs.  See  display  adv. 
pages  1302-4. — Adv. 

Oliver  Electric  & Mfg.  Co.,  4221  Fbrest 
Park  Blvd.,  St.  Louis,  Mo. 

Palste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Pipe-Taplets.”  (Exclusive  distributor, 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

Potter- Acme  Mfg.  Co.,  The,  912-920  Cham- 
plain Ave.,  Cleveland,  Ohio.  “Potter.” 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

Seldler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St..  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh, Pa.  -(Write  for  Catalog  33.) 
“Wirelets”  conduit  bodies,  covers  and 
connectors  form  a new  standardized  line 
that  is  readily  adaptable  to  any  stand- 

“Wirelets” 

ard  wiring  device.  The  three  stamped 
steel  conduit  bodies  with  numerous 
knockouts  replace  thousands  of  special 

f-t 

“Wirelets” 

cast  iron  bodies  with  certain  fixed  con- 
duit openings.  There  are  two  couplings, 
one  designed  for  %-in.  conduit,  the 
other  for  %-in.  conduit;  both  couplings 
fit  the  one  size  knockout  used  through- 
out the  three  Wirelets.  A few  typical 
installations  are  illustrated.  Steel  City 
switch  boxes  are  convenient  and  rigid 


Steel  City  Switch  Box 


when  assembled.  The  new  form  of  in- 
terlocking lugs  provides  for  quick 
removal  of  sides  or  assembling  Into 
gangs.  The  “Nimble  Knockouts”  are 
clean  cut  and  may  be  easily  removed. — 
Adv. 

Taylor-Campbell  Electric  Co.,  237  Dundas 
St.,  London,  Ont.,  Can. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St..  New  York,  N.  Y. 

TRUMBULL  VANDERPOEL  ELECTRIC 
MFG.  CO.,  Bantam,  Conn. 
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V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO.,  WM, 
21  S.  11th  St..  SL  Louis,  Mo.  Wurdack 
Switch  Boxes  are  made  in  one  type 
only,  but  this  one  type  is  instantly 
adaptable  and  adjustable  to  any  par- 
ticular style  of  loom  box  required.  The 
boxes  may  be  used  singly  or  ganged 
together  in  any  number  of  gangs,  and 
when  ganged  all  of  the  sides  inside  the 
box  are  removed,  thus  giving  one  con- 
tinuous box  and  maximum  amount  of 
room  for  aligning  of  switches.  Every 
box  is  complete  and  there  are  no  spac- 
ers, the  sides  being  removed  from 
boxes  to  make  spacers.  Boxes  are 
standard  in  size  and  fit  all  standard 
switches  and  switch  plates.  The  Uni- 


“Wurdack”  Switch  Box 


versal  Ears  give  a wide  range  of 
adaptability  by  being  adjustable  to  all 
styles  of  support,  as: — 

Short  Ears  for  Old  Work 
Long  Ears  for  New  Work 
Short  Ears  for  New  Work 
Side  Ears  for  Side  Support 
The  Ear  on  back  of  box  is  shown  as 
short  Ear  raised  for  Old  Work.  Ear  on 
front  of  box  is  shown  lowered  as  Short 
Ear  for'  New  Work.  Sides  are  re- 
moved from  boxes  when  ganging  by 
holding  box  upside-down  and  striking 
bottom  edge  of  side  to  be  removed  at 
point  indicated  on  all  boxes  by  the 
stamp  “To  open  hit  here.”  All  sides 


Three  Boxes  Ganged  Together 

on  inside  of  box  removed,  making  one 
continuous  box,  and  all  boxes  ganged 
together  by  bridging  ears  between 
boxes.  Ears  on  back  of  boxes  are 

shown  raised  on  Short  Ears  for  Old 

Work.  Ears  on  front  of  boxes  are 

shown  with  the  short  side  of  ears  used 
to  gang  boxes,  allowing  the  long  side 
of  ears  to  project  from  boxes,  thereby 
making  Long  Ears  for  New  Work;  one 
ear  is  also  shown  adjusted  as  Side  Ear 
for  Side  Support.  Only  a minimum  in- 
vestment is  required  when  stocking 
Wurdack  Boxes,  because  this  one  type 
of  box  covers  all  types  usually  carried. 
Wurdack  Boxes  can  be  taken  to  a job 
without  any  previous  knowledge  of  how 
they  are  to  be  installed  and  there  best 
adapted  to  meet  whatever  conditions 
are  found.  If  conditions  are  changed 
while  the  work  is  in  progress,  the 
boxes  originally  taken  to  the  job  can 
be  immediately  adjusted  to  meet  the 
changed  specifications,  without  any  loss 
of  time.  There  can  be  no  “dead  stock” 
of  Wurdack  Switch  Boxes  with  Univer- 
sal Ears,  because  every  box  in  stock 
can  be  used  by  adjusting  it  to  one  type 
or  another  as  required.  Our  latest  cat- 
alog fully  describes  all  our  products. 
It  will  be  sent  on  request. — Adv. 

BOXES,  CORRUGATED  FIBER,  PACK- 
ING AND  SHIPPING.— Corrugated-fiber 
boxes  are  used  for  packing  and  shipping 
much  breakable  electrical  equipment,  such 
as  porcelain  and  glass  insulators,  glass  or 
enameled  reflectors,  glass  bowls  and 
shades  and  other  fragile  or  easily  damaged 
articles.  They  are  used  not  only  for  ship- 
ping but  for  stocking  the  goods  on  the 
jobbers’  and  dealers'  shelves,  etc.  The 
boxes  are  usually  made  three-ply  with 
the  corrugated  ply  In  the  middle  and 


smooth  sheets  on  the  outside  and  inside. 
They  are  very  light,  but  compact  and 
strong  and  will  withstand  considerable 
jarring  and  rough  handling  while  effec- 
tively protecting  the  contents. 

Manufacturers: 

Chicago  Mill  & Lumber  Co.,  Conway 
Bldg.,  Chicago,  111.  “Chicago  Mill.” 

Galr  Co..  Robert,  Brooklyn,  N.  Y. 

HINDE  & DAUCH  PAPER  CO..  THE 
311  W.  Water  St.,  Sandusky,  Ohio. 
(See  display  adv.  page  1322.) 

Sefton  Mfg.  Co..  1301  W.  35th  St.,  Chi- 
cago, 111. 

BOXES,  CUTOUT  OR  FUSE.  — Metal 
boxes,  usually  cast  iron  or  sheet  steel, 
provided  with  a hinged  and  latched  door 
or  cover  telescoping  the  sides  of  the  box, 
designed  to  enclose  the  fuses  of  an  elec- 
tric circuit.  They  are  for  surface  mount- 
ing and  are  used  where  the  fuses  would 
otherwise  be  exposed  to  mechanical  in- 
jury, moisture,  inflammable  gases  or  dust, 
or  easily  ignitible  material.  Cutout  or 
fuse  boxes  differ  from  panelboards,  cab- 
inets and  distributing  boards  in  that  they 
serve  merely  as  fuse  enclosures  and  not 
also  as  centers  of  distribution  for  branch 
circuits. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St..  Jersey  City.  N.  J. 

AIl-Steel-Equip.  Co.,  Aurora,  III.  “All- 
Steel-Equip.” 

AMERICAN  INSULATOR  CORP.,  New 
Freedom,  Pa.  “Aico.” 

Appleton  Electric  Co..  1703  Wellington 
Ave.,  Chicago,  111.  “Unilets.” 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

AURORA  STEEL  PRODUCTS  CO.,  Au- 
rora. 111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd..  Chicago.  111.  (See 
display  adv.  pages  1231-1234.) 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Burns,  James  F.,  713-15  Cherry  St., 

Philadelphia.  Pa. 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St.,  E..  Toronto,  Ont..  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont..  Can. 

C.  & P.  Electric  Works.  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

Chemelectric  Co..  Th^  4327  Kenmore 
Ave.,  Chicago.  111.  (Exclusive  distrib- 
utor, G & W Electric  Specialty  Co.,  7440 
S.  Chicago  Ave.,  Chicago,  111.) 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 15th 
Sts.,  Chicago.  III.  “Union.” 

Cole  Metal  Products  Co.,  401  E.  23rd  St.. 
New  York,  N.  Y. 

COLLINSON-HOLLAND  CO..  253  Med- 
ford St..  Malden,  Mass.  “Algor.” 

COLUMBIA  METAL  BOX  CO..  226  E. 
144th  St..  New  York.  N.  Y.  “Colum- 
bia.” (See  descriptive  advertisement 
under  Cabinets,  sheet  steel.) 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..  Chicago.  111. 

CROUSE-HINDS  CO.,  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I.(  See 
descriptive  advertisement  under  Fuses, 
cartridge,  non-renewable.) 

Dill  Mfg.  Co..  The,  694  E.  82nd  St., 
Cleveland.  Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St..  Toronto.  Ont..  Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 
St.,  Chicago,  111. 

Electric  Motor  fr  Engineering  Co..  The, 
2nd  St.  and  S.  W.  & B.  O.  R.  R.,  Canton, 
Ohio. 

Electric  Panelboard  Co.,  Rochester,  N.  Y. 

G & W Electric  Specialty  Co.,  7430-52 
S.  Chicago  Ave.,  Chicago,  111.  “G  & 
W.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-, 
1223.) 

Hallberg,  J.  H.,  25  W.  45th  St..  New 
York.  N.  Y. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

ISERT  CO..  JOHN  H..  Louisville.  Ky.— 
Tvpe  A boxes  for  surface  mounting  in 
all  sizes,  approved  by  the  Board  of 
Underwriters.  Write  for  list  prices  or 
ask  us  to  quote  on  special  require- 
ments.— Adv. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave.. 
Hartford,  Conn.  “Noark.” 


Kirk  & Blum  Mfg.  Co..  2846  Spring 
Grove  Ave.,  Cincinnati,  Ohio. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Large- Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Littleford  Bros.,  453  E.  Pearl  St.,  Cin- 
cinnati, Ohio. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La.  "Peli- 
can.” 

Mlendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & 
Chancellor  Ave.,  Irvington,  N.  J. 

METROPOLITAN  ELECTRIC  MEG. 
CO.,  East  Ave.  and  14th  St.,  Long 
Island  City,  N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn. N.  Y. 

Metropolitan  Engineering  Co.  of  Can- 
ada, Ltd.,  90  Sherbourne  St.,  Toronto, 
Can. 

Michigan  Stamping  Co.,  Detroit,  Mich. 
“BG.” 

MULTI  ELECTRICAL  M!FG.  CO.,  703 
Fulton  St.,  Chicago,  111.  “Multi.” 

Oliver  Electric  & Mfg.  Co..  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Paiste  Co..  H.  T..  Philadelphia,  Pa.. 
“Pipe-Taplets.’*  (Exclusive  distributor. 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win. Pa.  “Penn.” 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
“Pemco.” 

Potter-Acme  Mfg.  Co.,  The,  912-920 
Champlain  Ave.,  Cleveland,  Ohio.  “Pot- 
ter.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

Renim  Specialty  Co.,  110  K St.,  Boston. 
Mass.  “Renim.” 

Riggs.  Distler  & Stringer,  Baltimore.  Md. 
"Calvert.” 

Robertson  Electric  Construction  Co.,  Mo- 
hawk and  Niagara  Sts.,  Buffalo,  N.  Y. 

Russell  & Stoll  Co.,  17-27  Vandewater  St., 
New  York,  N.  Y. 

Safety  Electric  Products  Co.,  Inc..  1548 
Central  Ave.,  Los  Angeles.  Cal.  “Safe- 
ty Products.” 

Seidler-Miner  Co..  36  E.  Larned  St., 
Detroit.  Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO..  1400  Rivard  St.,  De- 
troit, Mich.  “Square  U.”  (See  dis- 
play adv.  pages  1279-1281.) 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh.  Pa. 

Star  Metal  Box  Co.,  608*-509  W.  19th  St., 
New  York,  N.  Y.  “Star.” 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St..  New  York.  N.  Y. 

UNITED  METAL  BOX  CO.,  514-616  W. 
46th  St.,  New  York,  N.  Y.  “Umbco.” 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phil- 
adelphia, Pa.  “V.  V.” 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

WESTERN  SAFETY  MFG.  CO.,  247 
Minna  St.,  San  FVancisco,  Cal. 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WESTINGHOUSB  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM.  21  S.  11th  St.,  St.  Louis. 
Mo. 

BOXES,  DISTRIBUTION.— In  an  inte- 
rior conduit  system  a steel  or  iron  box. 
into  which  the  main  feeders  pass,  and 
from  which  branch  feeders  are  taken  off 
to  the  different  floors  or  departments. 
Distribution  boxes  are  used  mostly  in 
large  buildings  served  from  central-sta- 
tion lines.  The  box  has  single  or  double 
spring-hinged  doors  to  protect  the  distri- 
bution board  enclosed  within,  which  serves 
in  place  of  the  main  switchboard  commonly 
found  in  generating  plants.  The  distri- 
bution board  usually  has  fuses  for  the 
various  feeders,  but  no  switches.  In  under- 
ground supply  systems  the  service  tap 
boxes  from  which  service  wires  are  run  to 
nearby  buildings  are  sometimes  called  dis- 
tribution boxes;  see  Boxes,  service  tap. 
low  tension. 
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Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  365r 
Windsor  Pi..  St.  Louis,  Mo.  “FA.”  (See 
display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

AURORA  STEEL  PRODUCTS  CO.,  Au- 
rora. 111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111.  (Cast 
brass  and  iron.)  (See  display  advertise- 
ment on  pages  1231-1234.) 

Canton  Specialty  Co..  Gas  & Electric 
Bldg.,  Canton.  111.  “C.  S.” 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

COLLIN SON- HOLLAND  CO..  253  Med- 
ford St.,  Malden.  Mass.  “Algor.’* 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St..  Chicago.  111.  “Cook.” 

CROUSE-HINDS  CO.,  Wolf  & North  7th 
Sts..  Syracuse,  N.  Y.  “Condulet.” 

Dill  Mfg.  Co.,  The,  694  E.  82nd  St.,  Cleve- 
land, Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Summach  St..  Toronto.  Ont.,  Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago.  111. 

Electric  Fuseguard  Co.,  Inc.,  60  Ship- 
man  St.,  Newark,  N.  J.  “Fuseguard.” 

Electric  Motor  & Engineering  Co..  The. 
2nd  St.  S.  W.  & B.  & O.  R.  R..  Can- 
ton, Ohio. 

Electric  Steel  Box  Co..  541-46  W.  Monroe 
St.,  Chicago.  111.  , 

G & W Electric  Specialty  Co..  7430-52  S. 


quently  designed  so  that  the  money  after 
being  registered  is  available  to  conductors 
for  change.  Frequently  they  are  arranged 
to  handle  both  ticket  and  coin  fares.  The 
coin  counting  and  registering  mechanism 
is  usually  driven  by  a hand  crank,  though 
sometimes,  as  in  stations  and  occasion- 
ally on  cars,  it  is  motor-driven. 

Manufacturers: 

Canadian  Cleveland  Fare  Box  Co.,  Ltd., 
Duke  St..  Preston.  Ont.,  Can. 

Cleveland  Fare  Box  Co.,  Cleveland,  Ohio 

Johnson  Fare  Box  Co.,  461*  Ravenswood 
Ave.,  Chicago.  111. 

BOXES,  FIBER  CONDUIT  JUNCTION. 

— See  Bends,  elbows  and  other  fittings, 
fiber  conduit. 

BOXES,  FIRE-ALARM.  INDOOR.— Met- 
al boxes  of  either  the  pull-lever  or  break- 
glass  type  located  at  convenient  points 
within  a building,  for  sending  in  a fire  alarm 
over  an  electric  circuit.  In  the  first  type  of 
box  an  alarm  is  sent  in  by  opening  the 
door  and  pulling  down  a lever  which  winds 
a spring.  This  spring  actuates  a code 
wheel  which  indicates  on  gongs  the  number 
of  the  box.  In  the  break-glass  box  the 
breaking  of  the  glass  releases  a spring  and 
code  wheel  already  set.  The  operation  of 
these  boxes  may,  in  addition  to  actuating 
fire-alarm  systems  on  the  premises,  also 
send  an  alarm  to  the  nearest  fire  depart- 
ment headquarters  direct  or . through  the 
central  fire-alarm  station  of  the  commu- 
nity. 


Chicago  Ave.,  Chicago  III.  “G  & W.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave.. 
Hartford,  Conn. 

Kirtland  Electric  Construction  Co..  Inc.. 
47  Hudson  Ave..  Albany.  N.  Y. 

Knhlman  Engineering  Co  , The,  840 
Champlain  St.,  Toledo,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia.  Pa. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City. 
N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Michigan  Stamping  Co.,  Detroit.  Mich 
“BG.“ 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
A Waterman  Sts.,  St.  Lambert,  Quc.. 
Can. 

NEWGARD  A CO..  HENRY,  947-955 
Washington  Blvd.,  Chicago,  111.  “New- 
yard.”  (See  advertisement  on  page 
1287.) 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win. Pa.  “Penn.” 

PETERSON  A CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St..  Chicago.  111. 

Pringle  Electrical  Mfg.  Co..  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

Robertson  Electric  Construction  Co.. 
Mohawk  A Niagara  Sts.,  Buffalo.  N.  Y. 

Safety  Electric  Products  Co..  Inc..  lr'48 
Central  Ave..  Los  Angeles,  Cal.  “Safe- 
ty Products.” 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO..  1400  Rivard  St..  Detroit 
Mich.  (See  display  adv.  pages  1279- 
1281.) 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg!.  Pittsburgh,  Pa. 

UNITED  METAL  BOX  CO..  514-516  W. 
46th  St..  New  York.  N Y.  “Umbco.” 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St.,  San  Francisco,  Cal. 

Western  Electric  Works,  213  6th  St.. 
Portland,  Ore. 

Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy.  N.  J. 

WITRDACK  ELECTHIC  MFG.  CO 
WILLIAM.  21  S.  11th  St.,  St.  Louis, 
Mo. 

BOXES,  FARE,  ELECTRIC  RAILWAY 
CAR  OR  STATION. — A receptacle  for  the 
receipt  of  coin  put  into  it  in  payment  of 
fare.  Boxes  of  the  simplest  type  are 
known  as  “locked”  boxes,  because  they 
are  accessible  only  to  a cash  taker  or 
cashier.  The  principle  of  locking  the  box 
is  employed  also  in  coin  counting  and  reg- 
istering boxes.  The  latter  boxes  are  fre- 


Manufacturers: 


v\uiocau  co., 


cuieioy, 

Bunnell  & Co..  J.  H..  32  Park  Place 
New  York.  N.  Y.  “Bunnell,”  “Jove,” 
“Vulcan.” 

EDWARDS  & CO..  INC..  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Foote,  Pierson  A Co..  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Gamcwell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls.  Mass. 

HOLTZER-CABOT  ELECTRIC  CO 
THE,  125  Amory  St.,  Boston.  Mass. 

Manhattan  Electrical  Supplv  Co..  Inc 

York>  N-  Y-  '‘Mesco." 

McFcH  Signal  Co..  2857  S.  Halsted  St.. 
Chicago,  111. 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI. 
Newark,  N.  J.  “Rollinson.” 

Ostrander  & Co.,  W.  R.,  371  Broadway. 
New  York,  N.  Y. 

PARTRICK  & WILKINS  CO.,  51  N 7th 
St..  Philadelphia.  Pa. 

SAMSON  ELECTRIC  CO..  Canton,  Mass 

Stanley  & Patterson  34  Hubert  St 
New  York,  N.  Y.  “Faraday.” 

U.  S.  E.  M.  Co.,  505  W.  42nd.  St.,  New 
York.  N.  Y.  “U  S E M.” 

Waldman.  J.  JM  64-66  Murray  St.,  New 
York,  N.  Y. 

BOXES,  FIRE  ALARM,  OUTDOOR  — 

Heavy  iron  boxes  mounted  usually  on  metal 
post 8 in  conspicuous  places,  as  at  street 
corners,  and  equipped  with  a door  which 
«Ta;vLbe*_rcadily  oP^ed  in  case  of  fire. 
Within  the  door  is  a lever,  the  pulling  down 
of  which  winds  a spring.  This  spring  ro-. 
tates  a notched  wheel  which  operates  elec- 
trical contacts,  thus  sending  a code  signal 
(usually  the  box  number)  over  wires  to  the 
central  fire-alarm  station  or  the  nearest 
fire  department  headquarters.  Some  typos 
of  boxes  have  an  Inner  locked  compart- 
ment containing  either  a telephone  or  tel- 
egraph key  by  which  the  fire  marshal  or 
chief  can  signal  headquarters  for  additional 
fire-fighting  equipment.  The  entire  box 
is  made  weatherproof  in  all  cases. 
Manufacturers: 


Autocall  Co.,  The  Shelbv.  Ohio. 

Bunnell  A Co..  J.  H..  32  Park  Place. 
New  York,  N.  Y.  “Bunnell,”  “Jove,” 
“Vulcan.” 

EDWARDS  A CO..  TNC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Foote.  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Gamewell  Fire  Alarm  Telegraph  Co,  The. 

Newton  Upper  Falls.  Mass. 
HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
Manhattan  Electrical  Supplv  Co..  Inc.. 

17  Park  PI..  New  York.  N.  Y.  “Mesco.” 
McFcll  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  111. 

Rope  Fire  Escape  Co.,  1626  Market  St., 
Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
Stanley  A Patterson,  36  Hubert  St.,  New 
York,  N Y.  “Faraday.” 


U.  S.  E.  M.  Co..  505  W.  42nd  St.,  Now 
York.  N.  Y.  “U  S E M.” 

Waldman,  J.  J.,  64-66  Murray  St.,  New 
York.  N.  Y. 

BOXES,  FLOOR,  ORDINARY  DUST- 
PROOF.— Metal  outlet  boxes,  generally 
cast  iron,  for  installation  in  floors  for  the 
purpose  of  making  connection  to  elec- 
tric circuits  through  a receptacle  in  the 
box  and  a flush  plug  inserted  through  the 
cover  of  the  box.  The  boxes  frequently 
have  polished  brass  covers  with  adjusting 
features  so  that  the  cover  may  be  made  to 
set  flush  with  the  floor  even  if  the  box  was 
not  properly  set. 

Manufacturers: 


Austin  Co..  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

Caldwell  Electric  Corp.,  10)2  Market  St., 
Champaign,  111. 

CROUSE-HINDS  CO.,  Wolf  A North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet” 

Davoe  Electric  Switch  Co.,  The,  414  Notre 
Dame  St..  W.  Montreal.  Quo..  Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Koven  & Bro.,  L.  O..  154  Ogden  Ave., 
Jersey  City,  N.  J. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Metropolitan  Engineering  Co.  of  Can- 
ada. Ltd.,  90  Sherbourne  St.,  Toronto, 
Ont.,  Can. 

Michigan  Stamping  Co..  Detroit.  Mich. 
“BG.” 

Monarch  Electric  Co..  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert.  Que., 
Can. 


Oliver  Electric  & Mfg.  Co..  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York.  N.  Y. 

Pratt  Chuck  Co.,  The.  Frankfort,  N.  Y. 
Russell  & Stoll  Co..  17-27  Vandewater  St., 
New  York,  N.  Y. 


troit,  Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Stanley  & Patterson.  34  Hubert  St..  New 
York,  N.  Y.  “Patterson.” 

STEEL  CITY  ELECTRIC  CO..  1221  Col- 
umbus Ave.,  Pittsburgh,  •Pa.  “Full- 
man.” 

THOMAS  A BETTS  CO..  THE.  63  Vesey 
St..  New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1396- 
1402.) 


BOXES.  FLOOR,  WATER-TIGHT.— Met- 
al outlet  boxes  for  installation  in  floors 
with  special  provision  for  excluding  mois- 
ture, dust,  dirt.  etc.  Many  of  these  boxes 
are  provided  with  rubber  gaskets  between 
the  cover  and  box,  thus  rendering  the  box 
water-tight.  Others  have  an  adjustable 
feature  for  the  cover  so  that  it  always 
alines  itself  with  the  floor  and  in  these  a 
rubber  gasket  is  inserted  in  the  adjusting 
ring  and  it  is  then  filled  with  a sealing 
compound  to  make  it  water-tight.  The 
boxes  are  generally  tapped  to  receive  the 
conduit  and  the  holes  not  used  are  closed 
with  steel  screw  plugs. 

Manufacturers: 


Austin  Co.,  The  M.  B..  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St..  Champaign,  III. 

Cooley  Electric  Co..  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash.. 

CROUSE-HINDS  CO.,  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet” 

Devoe  Electric  Switch  Co.,  The.  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Dominion  Electric  Switch  Box  Co..  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Metropolitan  Engineering  Co.  of  Can- 
ada, Ltd.,  90  Sherbourne  St.,  Toronto. 
Ont.,  Can. 

Oliver  Electric  & Mfg.  Co..  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York.  N.  Y. 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit. Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Stanley  & Patterson.  34  Hubert  St.,  New 
York.  N.  Y.  "Patterson.” 
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BOXES 


STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
“Pullman”  water  tight  floor  outlets  are 
made  in  adjustable  and  non-adjustable 
models.  Fullman  adjustable  outlets  are 
automatically  adjustable  for  leveling 
and  height,  as  indicated  in  the  flrst  il- 
lustration. This  shows  the  Fullman  No. 
400  outlet  and  No.  413  tyass  flange  in- 


^Fullman”  Floor  Outlet 


stalled  in  a modern  fireproof  floor.  The 
box  is  shown  out  x>f  level  (a  usual  con- 
dition). This  method  of  adjustment 
and  aligning  insures  an  even  distribu- 
tion of  stresses  and  a watertight  joint. 
Fullman  non-adjustable.  watertight 
floor  outlets  (see  sectional  view  of 
Type  No.  477  in  second  illustration)  are 
made  for  all  kinds  of  electric  service, 
and  are  designed  for  wood  floors  where 


“Fullman"  Floor  Outlet,  Sectional  View 

cover  plate  can  be  made  to  align  with 
surface  of  floor  without  the  aid  of  any 
adjusting  feature  in  the  box  itself.— 
Adv. 

THOMAS  & BETTS  CO..  THE,  63  Vesey 
St..  New  York,  N.  Y. 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  59th  St.,  New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BOXES,  HEAVY-DUTY  RECEPTACLE. 
— Enclosures  for  attachment  plug  recep- 
tacles having  ratings  in  excess  of  10  am- 
peres. 250  volts.  These  are  generally  made 
of  cast  iron  and  are  intended  for  use  in 
such  locations  as  machine  shops,  rail- 
road shops,  etc.,  where  portable  motor- 
driven  drills,  grinders  and  other  tools  are 
used,  and  in  garages  for  storage-battery 
charging.  Because  of  the  many  designs  of 
plugs  and  receptacles  intended  to  prevent 
short  circuits  or  reversal  of  pbl  irity,  the 
housings  or  boxes  are  also  made  in  a va- 
riety of  forms.  They  are  generally  quite 
heavy  and  substantially  made  and  often 
waterproof  so  that  they  may  be  used  out- 
doors. Spring  covers  are  used  in  many 
cases  to  keep  out  dust,  moisture,  etc., 
when  not  in  use.  Heavy-duty  boxes  for 
use  on  theater  stages  are  usually  of  spe- 
cial design  and  are  often  called  “stage 
pockets”:  they  are  listed  under  Recep- 
tacles. stage. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W*  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

GLEASON  & CO.,  J.  L..  241  Franklin  St.. 
Boston,  Mass. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Russell  & Stoll  Co..  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Safety  Electric  Products  Co.,  Inc.,  1548 


Central  Ave..  Los  Angeles.  Cal.  “Safe- 
ty Products.  " 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 

W.  34th  St..  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

BOXES,  JOURNAL  OR  Oil Dust  and 

weatherproof  metal  boxes  of  general  rec- 
tangular cross  section  which  contain  the 
bearings  in  which  the  truck  axks  of  cars 
revolve,  and  also  the  oil  and  waste  for  lu- 
brication of  the  bearings.  Journal  boxes 
are  essential  elements  of  car  or  locomotive 
trucks,  as  the  weight  of  the  car  or  locomo- 
tive is  transmitted  through  them,  and 
their  contained  bearings,  to  the  axles  and 
thence  through  the  wheels  to  the  track. 
It  is  important  in  the  design  of  Journal 
boxes  that  the  thickness  of  top  and  bot- 
tom walls  be  sufficient  to  withstand  the 
loads  to  be  carried  and  that  the  side  walls 
h^ve  sufficient  thickness  to  provide  for 
a reasonable  wear  due  to  movement  in 
the  pedestals.  It  is  becoming  quite  gen- 
eral practice  to  provide  the  wearing  faces 
of  journal  boxes  with  renewable  hard- 
ened wearing  pieces,  thus  prolonging  the 
life  of  the  box.  Boxes  are  made  of  casi 
iron,  cast  steel,  malleable  iron,  or  a special 
metal  mixture  called  semisteel,  and  are  held 
in  position  in  the  truck  frame  by  means  of 
castings  or  forgingB,  called  pedestals. 
Journal  boxes  are  provided  at  the  outside 
ends  with  easily  opened  dust  and  weather- 
proof lids  for  insertion  of  oil  and  waste  for 
lubrication  and  for  renewal  of  bearings. 
The  rear  ends  have  circular  shaped  open- 
ings through  which  the  truck  axle  enters 
the  box,  and  these  openings  are  provide', 
with  devices  called  dust  guards,  -which 
prevent  dust  and  other  foreign  material 
from  getting  into  the  box. 

Manufacturers: 

Canadian  Brakeshce  Co.,  Ltd.,  101  Bel- 
vldere  St.,  Sherbrooke,  Que..  Can. 

Graham  & Co.,  James.  293  Wooster  St. 
New  Haven.  Conn. 

More-Jones  Brass  & Metal  Co.,  3132-44 

X.  Broadway,  St.  Louis,  Mo.  “Arctic.” 

North  American  Smelting  Co.,  9th  £ 

Thompson  Sts..  Philadelphia,  Pa. 

Railway  Roller  Bearing  Co.,  Syracuse. 
N.  Y.  “Rolhvay." 

St.  Louis  Car  Co..  8000  N.  Broadway,  St. 
Louis.  Mo. 

Stucki  Co.,  A..  419  Oliver  Bldg.,  Pitts- 
burgh. Pa.  (side  bearings.) 

WESTINGHOUSE  ELECTRIC  & MFG 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BOXES,  JUNCTION,  HIGH-TENSION 
MANHOLE  TYPE.— In  primary  distribut- 
ing systems  which  are  entirely  under- 
ground, the  feeder  and  main  system  must 
be  provided  with  means  for  disconnecting 
and  testing  in  emergencies.  These  fa- 
cilities also  usually  embody  connections 
by  which  the  parts  of  the  circuit  which 
are  not  i*  trouble  may  be  supplied  from  an 
emergency  connection  pending  repairs  on 
the  damaged  section.  Such  junction  boxe: 
are  designed  to  act  as  selector  switches, 
only  very  small  currents  being  interrupted 
In  their  operation.  Hence  they  usually 
embody  some  form  of  blade  switch  con- 
nections. with  suitable  insulating  barrier.*- 
between  opposite  polnrities  and  compound- 
filled  terminals  for  the  cable  connections 
into  the  cast  Iron  box.  Water  is  excluded 
by  the  use  of  gaskets  or  an  overlapping 
cover  which  does  not  permit  water  to  en- 
ter the  box,  ever)  though  it  may  be  sub- 
merged. 

BOXES,  JUNCTION,  LOW-TENSION 
SURFACE  TYPE. — Where  manholes  arc 
badly  crowded,  as  at  important  intersec- 
tions or  where  drainage  of  the  manhole  is 
not  feasible,  the  surface  type  junction  box 
has  advantages.  This  box  has  a cover 
which  is  accessible  after  removing  a street 
surface  cover.  The  inner  cover  is  gasket- 
ed and  the  box  is  connected  through  Iron 
pipe  laterals  from  a nearby  manhole.  The 
fuses  are  thus  accessible  for  testing  and 
quick  replacement  from  the  surface  in  an 
emergency. 

Manufacturers: 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 
(See  descriptive  advertisement  under 
Fuses,  cartridge,  nonrenewable.) 
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BOXES,  LETTER  AND  BELL  OR  SIG- 
NAL.— Cast  or  sheet  metal  boxes  lor  re- 
ceiving letters  in  house  or  apartment  build- 
ing vestibules  and  provided  with  name- 
plates and  with  push  buttons  for  sounding 
a buzzer  or  bell  in  the  respective  apart- 
ments when  mail  is  deposited  in  the  box 
or  visitors  announce  their  arrival.  They 
are  usually  combined  with  speaking  tubes, 
but  in  large  and  most  modern  apartment 
buildings  the  speaking  tubes  are  replaced 
by  private  or  interior  telephones.  In  this 
case  one  transmitter  and  receiver  usually 
is  made  to  serve  for  an  entire  bank  of 
letter  boxes  and  is  often  placed  in  a box  in 
tiie  center  of  the  bank. 

Manufacturers: 

Build-Craft  Electric  Mfg*  Co.  37-39 
Maspcth  Ave.,  Brooklyn,  N.  Y. 

Coibin  Cabinet  Lock  Co.,  New  Britain. 
Conn. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  “Nested.” 

Lovell  & Co.,  F.  H.,  Arlington,  N.  J. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Ostrander  & Co.,  W.  R.,  371  Broadway. 
New  York,  N.  Y.  “Standard,”  “Chal- 
lenge.” 

PARTRICK  & WILKINS  CO„  51  N.  7th 
St.,  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Sexton  Can  Co.,  123  Broad  St.,  Boston, 

Standard  Electric  Mfg.  Co..  925-941 
Wrightwood  Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury.  Conn. 

BOXES,' LOAD. — See  Loads,  artificial  or 
*>hantoin;  also  Testing  outfits,  watt-hour 
meter. 

BOXES.  LOW-TENSION  INTERCON- 
NECTING.— Low-tension  in  te  rconnecting 
boxes  are  used  with  low-voltage  signaling 
s>  stems,  such  as  annunciators  or  alarm 
systems  and  also  telephone  circuits.  The 
boxes  are  usually  made  of  sh£et  steel  and 
arranged  for  flush  mounting.  They  have  a 
hinged  locking  cover.  Terminal  blocks  are 
mounted  within  the  box  on  a special  base 
or  arranged  in  some  other  manner,  so  that 
cables  may  be  run  underneath  the  term- 
inals. generally  without  forming,  and  con- 
nect to  the  proper  binding  post.  When  it 
is  desired  to  install  another  telephone  or 
signal  set.  or  change  numbers,  etc.,  the 
connections  are  changed  in  the  box. 

Manufacturers: 

Auth  Electrical  Specialtv  Co.,  422  E. 
53rd  St..  New  York.  N.  Y. 

BOXES.  MARINE,  OUTLET  AND  JUNC- 
TION.— Heavy  metal  boxes,  generally  cast 
iron  or  brass,  which  are  tapped  to  receive 
the  conduit.  They  are  often  standard  sized 
round  boxes  and  are  provided  for  keyless 
or  key  receptacles.  A flange  on  the  inner 
surface  of  the  box  Is  used  as  a seat  for  a 
rubber  gasket,  which  permits  either  a glass 
globe  or  metal  cover  to  be  screwed  in 
tieht  and  gives  a thoroughly  water,  steam 
and  gns-tight  Joint.  Because  of  this  fea- 
ture they  are  used  on  shipboard  for  deck 
lights  and  in  the  engine  and  boiler  rooms: 
also  in  other  damp  places,  such  as  laun- 
dries, dye  rooms,  refineries,  plating  rooms, 
etc. 

Manufacturers: 

Adapti  Co..  The  919-92">  West  St..  Cleve- 
land. Ohio.  “Adapti-box.” 

Appleton  Electric  Co..  1703  Wellington 
Ave.,  Chicago,  III.  “Unilets.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Fran- 
cisco, Toronto.  The  Ben- 
jamin line  of  marine  fit- 
tings and  fixtures,  the 
prominent  features  of 
which  are  sturdy  construc- 
tion. standardization  and 
interchangeability  of  all 
parts.  Write  for  catalog 
and  see  display  advertise 

ing  pages  1231-1234 — Adv. 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 15th 
Sts.,  Chicago,  111.  “Union.” 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut.  Ohio.  “Conneaut.” 

Cooley  Electric  Co.,  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 

Cory  & Son,  Inc.,  Charles,  183-187  Varick 
St..  New  York,  N.  Y. 

CROUSE-HINDS  CO..  Wolf  & North  7th 
Sts.,  Syracuse.  N.  Y.  “Condulet.” 
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Electric  Fuseguard  Co..  Inc..  60  Shipman 
St.,  Newark.  N.  J.  “Fuseguard.” 

Large-Dail  Mfg.  Co..  Inc.,  606  Cherry  St.. 
Philadelphia.  Pa. 

Marine  Electric  Co.,  195  Fremont  St..  San 
Francisco,  Cal. 

Meyberg  Co.,  The.  633  S.  Grand  Ave.. 
Los  Angeles,  Cal. 

Oliver  Electric  & Mfg.  Co..  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pn. 
“Pipe-Taplets.”  (Exclusive  distributor, 
Hart  & Hegeman  Mfg.  Co..  342  Cap- 
itol Ave.,  Hartford,  Conn.) 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York.  N.  Y. 

Seidler-Miner  Cq.,  36  E.  Larned  St.,  De- 
troit. Mich.  “S-M.” 

STEEL  CITY  ELECTRIC  CO.,  1221  Col- 
umbus Ave.,  Pittsburgh,  Pa.  “Steel 
City." 

UNITED  METAL  BOX  CO..  514-516  W. 
46th  St..  New  York.  N.  Y.  “Umbco.” 

BOXES,  METAL  MOLDING  OR  RACE- 
WAY,  OUTLET  AND  JUNCTION.— Sheet 
metal  outlet  and  junction  boxes  of  special 
construction  for  use  with  metal  molding  or 
raceways.  These  boxes,  which  are  usually 
of  shallower  dimensions  than  those  used 
in  regular  conduit  work,  are  equipped  with 
knockouts  for  receiving  the  type  of  race- 
way for  which  they  are  designed.  The 
boxes  are  made  as  corner  boxes,  junction 
boxes,  drop-cord  boxes,  fixture  boxes, 
switch  boxes,  etc.,  and  have  various  covers, 
such  as  porcelain,  blank  metal,  switch 
base,  etc. 

Manufacturers:* 


American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co..  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

Burns.  James  F.,  713-15  Cherry  St.. 

Philadelphia,  Pa. 

CHICAGO  FUSE  MFG.  CO..  Latlin  & 
15th  Sts.,  Chicago,  111.  “Union.” 

CROUSE-HINDS  CO.,  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Dill  Mfg.  Co..  The.  694  E.  82nd  St., 
Cleveland,  Ohio. 

Fancleve  Specialty'  Co.,  Jamaica  Plain, 
Boston,  Mass.  “Fancleve.” 

Marine  Electric  Co..  195  Fremont  St., 
San  Francisco,  Cal.  “Meco.” 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 


NATIONAL  METAL  MOLDING  CO..  » 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional.” (See  display  advertisement  on 
pages  1302-1304.) 

NEWGARD  & CO.,  HENRY,  947-955 
Washington  Blvd.,  Chicago.  111.  “New- 
gard.”  (See  advertisement  on  page 
1287.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Pipe-Taplets.”  (Exclusive  distributor. 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

Scranton  Button  Co.,  The,  409  Cherry  St., 
Scranton,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

STEEL  CITY  ELECTRIC  CO..  1221  Col- 
umbus Ave.,  Pittsburgh.  Pa.  “Steel 


V.  V Fittings  Co..  711  Cherry  St..  Phil- 
adelphia. Pa.  “V.  V.” 
Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


BOXES,  METER  PROTECTIVE.— Steel 
boxes  used  to  enclose  and  protect  service 
meters  and  prevent  tampering  with  their 
connections,  etc.  One  use  for  special 
forms  of  these  meter  boxes  is  to  install 
them  in  the  basement  wall  with  the  back 
flush  with  the  inside  wall  and  the  meter 
mounted  so  that  its  dials  are  visible  from 
the  outside.  A special  protecting  cover 
with  a small  glass  window'  is  placed  on  the 
outside  of  the  wall.  These  greatly  facilitate 
meter  reading  as  there  is  no  waiting  nor 
any  necessity  for  return  calls.  When  any 
repairing  or  testing  is  required  the  box 
may  be  opened  from  the  inside.  Also  see 
Trim,  meter  protective. 

Manufacturers: 


Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Donley  Bros.  Co..  The.  E.  74th  St..  & 
Aetna  Rd..  Cleveland,  Ohio. 

Robertson  Electric  Construction  Co.. 
Mohawk  & Niagara  Sts.,  Buffalo,  N.  Y. 


Safety'  Meter  Box  Co.,  The.  217  Erie 
Bldg.,  Cleveland,  Ohio.  “Safety.” 

SQUARE  D CO..  140!)  Rivard  St..  Detroit. 
Mich.  “Square  D.“  (See  display  adv. 
pages  1279-1281.) 

BOXES,  OUTLET  AND  SWITCH,  FOR 
ARMORED  CABLE  OR  FLEXIBLE 
STEEL  CONDUIT. — Outlet  and  switch 
boxes  are  made  especially'  for  use  with 
armored  cable  or  flexible  steel  conduit. 
While  ordinary  conduit  outlet  or  switch 
boxes  may  be  used  for  this  type  of  work, 
special  box  connectors  are  required.  The 
boxes  designed  especially  for  this  con- 
struction have  connectors  as  part  of  the 
box,  consisting  of  a hole  or  cylindrical  re- 
cess into  which  the  cable  or  conduit  is 
pulled.  A small  wedge  is  then  put  in  place 
by  tightening  a screw'  and  the  conduit  or 
cable  armor  is  held  securely.  The  wires 
pass  right  through  the  opening  into  the 
box.  These  are  made  as  outlet  boxes,  for 
supporting  receptacles,  rosettes,  fixtures, 
etc.,  and  also  as  switch  boxes. 

Manufacturers: 


Cambridge  Brass  Co.,  815  Somerville 
Ave.,  Cambridge,  Mass. 

Clemence  Bros.,  164  Linden  Ave.,  Irv- 
ington. N.  J.  “Sterling  Bi-Plex.” 

COLLI N SON -HOLLAND  CO.,  253  Med- 
ford St..  Malden,  Mass.  “Algor”  BX 
Type,  Cat.  No.  134,  sectional  switch 
and  receptacle  boxes  are  2%  ins.  deep 
and  are  fitted  with  t#b  special  approved 
Algor  cable  clamps,  which 
grip,  bind  and  properly 
bush  the  ends  of  BX-2 


Algor”  Switch  Box  and  Cable  Clamp 


Nos.  10,  12.  or  14  B.  & S.,  and  BX-3, 
12  and  14  triple  conductors  as  well  as 
t*  and  % Greenfield  flexible  cables. 
Algor  cable  clamps  eliminate  all  shorts 
and  other  troubles  in  switch  and  junc- 
tion boxes.  Algor  cable  clamps  have 
the  hearty  approval  of  electric  wiring 
inspectors  everywhere.  The  illustra- 
tions show’  the  perfect  BX  installation 
with  Algor  cable  clamps. — Adv. 

Fancleve  Specialty  Co..  Jamaica  Plain, 
Boston,  Mass.  “Fancleve.” 

Standard  Electrical  Mfg.  Co.,  '220-222 
High  Ave..  S.  E.,  Cleveland,  Ohio. 
“Standard.” 

THOMAS  & BETTS  CO.,  THE.  63  Vesey 
St.,  New  York,  N.  Y.  “T  & B”  “Dead 
Ground”  Boxes  embody’  a simple  but 
thoroughly  effective  connecting  and 
grounding  device  based 
on  the  wedge  and  in- 
clined plane  principle.  It 
is  easy  to  install,  and 
the  mechagical  and  elec- 
trical connections  be- 
tween the  box  and  armor 
are  perfect.  The  boxes 
are  galvanizdfl.  Deep 
boxes  for  straight  elec- 
tric and  combination  gas  and  electric 
work  are  3 ins.  in  diameter  by  1 % ins. 
deep.  Shallow  boxes  are  3 Ins.  by  % 
in.  deep.  The  “T  & B”  Standard  Box 
for  armored  conductors  is  designed 
principally  for  finished  house  work. 
Fits  flush  w’ith  the  surface  of  the  wall. 
— Adv. 

BOXES,  OUTLET  AND  SWITCH,  FOR 
FLEXIBLE  TUBING. — Outlet  and  switch 
boxes  for  flexible  tubing,  or  nonmetallic 
conduit,  are  generally  made  with  %-in. 
knockouts  which  are  set  in  a beveled  cor- 
ner. This  facilitates  fishing  in  the  tubing 
or  “loom”,  as  it  is  often  called,  especially 
when  old  buildings  are  wired  or  rewired. 
Switch  boxes  are  often  of  the  sectional 
form  to  permit  the  construction  of  the 
necessary  gang  boxes.  A special  split 
bushing  is  pushed  through  the  hole  and 
the  flexible  conduit  is  held  in  place  with- 
out the  use  of  any  tools. 

Manufacturers: 

AURORA  STEEL  PRODUCTS  CO.,  Au- 
rora, 111. 

Clemence  Bros..  164  Linden  Ave.,  Irving- 
ton, N.  J.  “Meleady”  loom  box. 

OOLLINSON- HOLLAND  CO.,  253  Med- 
ford St.,  Malden,  Mass.  “ALGOR” 
A-114  Loom  type  sectional  switch  and 
receptacle  boxes  are  2 ins.  deep.  For 
description  of  these,  see  the  Collinson- 
Holland  Co.  entry  under  Boxes,  outlet 
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and  switch,  for  armored  cable  or 
flexible  steel  conduit. — Adv. 

Fancleve  Specialty  Co.,  Jamaica  Plain, 
Boston.  Mass. 

Habermaas  & Delporte,  Inc.,  1325-1327 
S.  7th  St.,  St.  Louis,  Mo.  “All-in-O.” 

BOXES,  OUTLET,  SWITCH  OR  JUNC- 
TION, FOR  EXPOSED  CONDUIT.— These 
are  sheet  ste^  or  casl  iron  boxes  used  for 
exposed  conduit  wrork,  having  formed  exten- 
sions which  are  tapped  to  receive  standard 
sizes  of  rigid  metal  conduits.  Other  boxes 
are  made  which  are  adaptable  to  a certain 
extent  and  may  be  used  in  a number  of 
places.  By  using  only  tw'o  or  three  box 
bodies  almost  any  number  of  conditions  may 
be  taken  care  of  with  certain  attachments. 
These  are  sometimes  called  “conduit  bodies.” 
Special  covers  and  switch  mounting  plates 
are  provided  so  that  the  box  may  be  used 
as  a switch,  junction  or  outlet  box.  (Also 
see  Conduit  bodies.) 

Manufacturers: 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-531 
W.  34th  St.,  New  York,  N.  Y. 
"Spraguelets.”  (See  display  adv.  pages 
1306-1307.) 

BOXES,  PACKING,  CORRUGATED  FI- 
BER.— (See  Boxes,  corrugated  fiber,  pack- 
ing and  shipping.) 

BOXES,  PARK  CABLE.— Park  cable 
boxes  are  for  use  with  park  cables  or  steel- 
tape  armored  cables  which  are  buried  di- 
rectly in  the  earth  without  conduit  protec- 
tion. They  are  cast  iron  boxes  and  are 
made  for  a straight  junction  or  a tap  splice 
(tee  box).  The  boxes  are  split  horizontally 
and  the  fianges  are  provided  with  a groove 
for  packing  with  jute  to  make  them  water- 
proof. The  cables  ane  clamped  securely  in 
place  by  means  of  a bolted  clamp,  which  is 
packed  with  jute  or  burlap.  The  top  half 
of  the  box  is  provided  with  a standard  pipe 
plug,  which  is  removable,  so  that  after  the 
splice  is  made  and  the  box  is  closed  it  may 
be  filled  with  a special  filling  compound 
and  thus  sealed  on  replacing  the  plug. 
Manufacturers: 

Caldw'ell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111. 

G & W Electric  Specialty  Co.,  7430-52  S. 
Chicago,  Ave.,  Chicago,  111.  “G  & W.” 

Johns-Pratt  Co..  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 

BOXES,  POLICE  OR  PATROL.— Boxes 
of  heavy  metal  type  equipped  with  door 
and  lock  and  containing  a telephone  for 
communicating  with  headquarters  and  often 
also  a lever  or  pull  mechanism  for  sending 
to  headquarters  a code  signal  indicating 
that  the  box  has  been  operated  or  “pulled.” 
Some  types  of  boxes  also  have  a lamp  or 
audible  signal  by  means  of  which  the  patrol- 
men can  be  called  to  the  box  so  as  to 
receive  urgent  or  other  special  instructions 
from  police  headquarters. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

Russell  & Stoll  Co.,  17-27  Vandewater  St., 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

BOXES,  RAILROAD  YARD.— Enclosing 
boxes  for  receptacles  for  attachment  plugs. 
They  are  enclosures  of  rugged  construction, 
generally  cast  iron  housings  with  spring 
covers.  They  are  used  in  railroad  yards, 
round  houses,  stations,  etc.,  where  it  is 
required  to  have  receptacle  at  convenient 
points  for  charging  the  storage  batteries  in 
cars,  attaching  vacuum  cleaners,  etc.  It  is 
modern  practice  to  run  all  the  wires  in 
conduit,  either  underground  or  on  the  sur- 
face, and  provide  a row  of  outlets  between 
every  other  track.  The  receptacle  boxes  may 
be  set  flush  in  concrete  or  mounted  on  a 
hollow  concrete  pedestal  or  small  wooden 
post.  The  housings  are  always  weatherproof 
and  are  made  to  accommodate  either  single 
or  double  receptacles,  as  it  is  usually 
necessary  to  have  different  voltages  for  the 
battery-charging  circuit  and  the  one  for 
attaching  the  miscellaneous  appliances,  such 
as  vacuum  cleaners,  portable  tools,  trouble 
lamps,  etc* 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

BOXES,  RESISTANCE.— In  electrical 
measurements  resistance  boxes  are  exten- 
sively used.  Among  their  uses  are  the 


Digitized  by  ^jOoq  le 


BOXES 


EMF  ELECTRICAL  YEAR  BOOK 


BOXES 


control  of  current  in  a circuit,  to  provide  a 
known  resistance,  or  for  balancing  or  com- 
paring resistances.  They  are  almost  invari- 
ably used  in  tests  of  high  accuracy  and  are 
consequently  of  accurate  construction.  To 
eliminate  inductance  in  the  coils  they  have 
a noninductive  winding.  The  capacitance  of 
the  coils  of  the  ordinary  types  is  negligible 
at  commercial  frequencies.  For  high-fre- 
quency work  a coil  of  special  design  is 
made.  Wire  -used  in  the  coils  is  of  high 
resistance,  usually  an  alloy  of  low  tem- 
perature coefficient,  and  of  small  diameter. 
The  wire  is  generally  wound  on  spools.  To 
obtain  variation  in  the  total  box  resistance, 
the  box  is  made  up  of  a number  of  units 
of  different  resistance. 

The  ends  of  each  coil  are  soldered  to 
heavy  brass  or  copper  rods,  which  extend 
through  the  hard-rubber  top  and  are  con- 
nected to  heavy  brass  blocks.  Connec- 
tions between  the  coils  are  made  by 
slightly  tapered  plugs  or  dial  switches. 
The  coils  may  be  arranged  in  several 
different  ways.  The  more  common  ar- 
rangement for  small  boxes  is  a series  of 
1,  2.  2 and  5-ohm  coils  with  similar  sets  for 
the  tenths,  tens,  hundreds  and  thousandths. 
With  such  an  arrangement  many  plugs  are 
necessary  to  make  the  desired  connections. 
Two  other  combinations,  decade  and  dial, 
are  commonly  used;  these  arrangements 
require  fewer  plugs. 

The  decade  arrangement  consists  of  a 
series  of  coils  of  equal  resistances,  nine  1- 
ohm,  nine  10-ohm.  nine  100-ohm,  etc., 
in  a row  of  several  parallel  rows.  The 
individual  coils  may  be  arranged  for 
either  parallel  or  series  connections; 
many  different  arrangements  are  available. 
The  dial  arrangement  also  consists  of  a 
series  of  nine  1-ohm,  nine  10-ohm,  etc., 
coils  connected  so  that  any  number  of  coils 
in  one  set  may  be  connected  in  series  with 
any  other  set.  The  coils  are,  however,  ar- 
ranged in  circles  so  that  connections  be- 
tween them  can  be  made  by  a rotatable 
switch.  Resistance  boxes  are  made  In 
forms  and  ranges  to  meet  almost  every 
special  need. 

Manufacturers: 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  III. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge. Mass. 

Hindle,  Charles  F.,  45  Spring  St.,  Ossin- 
ing, N.  Y.  “American.” 

LEEDS  Sc  NORTHRUP  CO.?  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Pyroelectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton.  N.  J. 

Standard  Scientific  Co.,  147-153*  Waverly 
PI..  New  York,  N.  Y. 

BOXES,  SERVICE.— Metal  or  asbestos- 
lined  wooden  boxes  installed  as  near  as 
possible  to  the  point  where  the  electric 
wires  enter  a building  and  containing  the 
service  switch  and  fuses  to  which  the  serv- 
ice wires  are  connected.  These  boxes  are 
provided  with  a door  usually  having  a 
spring  hinge  and  latch  and  are  often  desig- 
nated as  enclosed  service  switches.  Those 
types  of  service  switches  in  which  the 
switch  is  operated  from  the  outside  of  the 
enclosing ' box  are  now  commonly  called 
“safety  service  switches”;  they  include  the 
switch,  fuses  and  box.  For  this  type  see 
Switches,  safety  service.  For  underground 
street  service  boxes  see  Boxes,  service  tap, 
low-tension. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111.  “Unilets.” 

AURORA  STEEL  PRODUCTS  CO..  Au- 
rora. 111. 

Canadian  DriU  & Electric  Box  Co.,  1402 
Queen  St..  E.,  Toronto,  Ont.,  Can. 
“O.  D.  Sc  E.  B.” 

C.  Sc  P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

Canton  Specialty  Co..  Gas  & Electric 
Bldg.,  Canton,  111.  “C.  S ” 

• Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

COLL1NSON-HOLLAND  CO..  253  Med- 
ford St..  Malden,  Mass.  “Algor.” 

COLUMBIA  METAL  BOX  CO.,  226  E. 
144th  St.,  New  York,  N.  Y.  “Colum- 
bia.” (See  descriptive  advertisement 
under  Cabinets,  sheet  steel.) 

D Sc  W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence.  R.  I. 

Dominion  Electric  Switch  Box  Co.,  60 
Summach  St..  Toronto,  Ont.,  Can. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St..  Newark,  N.  J.  “Fuseguard.” 

Electric  Steel  Box  Co.,  541-46  W.  Monroe 
St.,  Chicago.  111. 


Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn.  “Noark.” 

Klrtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 
Kuhlman  Engineering  Co.,  The,  840 
Champlain  St..  Toledo.  Ohio. 

Mansfield  Electric  Hardware  Co.,  Mans- 
field, Ohio. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne,  Toronto.  Ont.,  Can. 
Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont..  Can. 

NEWGARD  & CO.,  HENRY.  947-955 
Washington  Blvd.,  Chicago,  111!  “New- 
gard.”  (See  advertisement  on  page 
1287.) 

Robertson  Electric  Construction  Co.,  Mo- 
hawk & Niagara  Sts.,  Buffalo,  N.  Y. 
SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 
SQUARE  D CO..  1400  Rivard  St..  Detroit. 
Mich.  (See  display  adv.  pages  1279- 
1281.) 

Taylor-Campbell  Electric  Co.,  237  Dundas 
St.,  London.  Ont.,  Can. 

United  Electric  Supply  Co.,  1250  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

WESTERN  SAFETY  MFG.  CO..  247 
M*nna  St..  San  Francisco.  Cal. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

Windman-Goldsmith,  Inc..  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

BOXES,  SERVICE  TAP,  LOW-TEN- 
SION.— Where  many  building  services  are 
connected  to  a section  of  underground 
main,  the  location  of  trouble  on  any  service 
Is  greatly  facilitated  if  means  of  disconnec- 
tion are  provided  in  a service  tap  box. 
This  does  not  contain  a fuse,  but  each  tap 
may  be  disconnected  by  removing  a bolted 
lug. 

BOXES,  SHIPPING,  CORRUGATED 
FIBER. — See  Boxes,  corrugated  fiber,  pack- 
ing and  shipping. 

BOXES,  SPARK  COIL. — Spark  coils  are 
usually  enclosed  in  hardwood  or  steel 
boxes.  The  boxes  differ  considerably  de- 
pending on  the  purpose  for  which  the  coll 
is  used.  For  automobile  ignition  systems 
they  are  sometimes  mounted  on  the  dash 
and  furnished  in  highly  polished  wooden 
cases.  Steel  cases  filled  with  impregnating 
compound  are  also  used  in  many  cases  as 
they  are  not  so  readily  affected  by  moisture 
or  the  elements.  Some  boxes  have  a hinged 
cover  which  conceals  the  vibrator  adjusting 
screw',  but  in  a large  number  of  boxes  the 
adjustment  is  all  accomplished  from  the 
outside.  Spark  Coil  boxes  for  radio  w'ork 
are  provided  with  two  auxiliary  sparking 
terminals  on  the  top  of  the  box.  Most  of 
these  boxes  are  made  of  hardwood  and  are 
highly  polished.  When  the  boxes  are  used 
to  enclose  spark  coils  for  gas  lighting  and 
other  miscellaneous  purposes  they  are  not 
as  well  finished  as  a rule. 

Manufacturers: 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

BOXES,  STARTING.— An  old  name  for 
motor-starting  rheostats.  See  Rheostats, 
motor-starting. 

BOXES,  SUBWAY  BRANCH.— Subway 
branch  boxes  are  designed  for  manhole 
mountings  and  are  usually  cast  iron,  with 
special  bushings.  Their  purpose  is  to  en- 
close the  connections  for  branch  circuits. 
The  main  is  usually  broken  to  make  the 
connection,  being  bolted  or  soldered  to  ter- 
minals at  both  ends  of  the  box.  The  inte- 
rior connections  are  made  by  small  copper 
straps  or  buses.  The  branch  circuits  are 
provided  with  cartridge  fuses. 

The  majority  of  these  branch  boxes  are 
made  for  two  branch  circuits  for  a three- 
wire  system.  Four-wire  distributing  sys- 
tems are  sometimes  used  and  then  the 
branch  boxes  are  provided  wdth  four-wire 
branch  circuits  also. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 
See  Fuses,  cartridge,  nonrenewable. — 
Adv. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  New'ark,  N.  J.  “Fuseguard.” 

G & W Electric  Specialty  Co.,  7430-52 
S.  Chicago  Ave.,  Chicago,  111.  “G  & W”. 


Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brooklyn. 
N.  Y. 

Metropolitan  Engineering  Co.  of  Canada. 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Russell  & Stoll  Co.,  17-27  Vandewater  St., 
New  York,  N.  Y. 

Seidler-Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.  “S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Underground  Cable  Co.,  West- 
lnghouse  Bldg.,  Pittsburgh.  Pa. 

BOXES,  SWITCH  AND  CUTOUT.— Cast 
iron  or  steel  boxes  In  which  are  installed 
switches  and  fuses.  Such  boxes  are  pro- 
vided with  a hinged  door  and  latch,  as  Hn 
enclosed  switches.  Switch  and  cutout 
boxes  in  this  group  usually  control  only 
one  or  two  circuits,  differing  in  this  re- 
spect from  panelboards  and  cabinets.  Cart- 
ridge or  plug  fuses  are  commonly  employed 
as  the  cutouts.  If  the  switch  may  be  oper- 
ated from  outside  of  the  box  without  ex- 
posure to  danger,  it  is  known  as  a “safety 
switch”;  see  Switches,  safety. 


Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St..  Jersey  City.  N.  J. 

All-Steel-Equip  Co.,  Aurora,  111.  “All- 
Steel-Equip”. 

American  Wiremold  Co.,  81-83  Woodbine 
St..  Hartford,  Conn. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111.  “Unilets.” 

AURORA  STEEL  PRODUCTS  CO..  Au- 
rora. 111. 

Banfleld  & Sons.  Ltd..  W.  H.,  370-86 
Pope  Ave.,  Toronto,  Ont.,  Can. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Burns,  James  F.,  713-715  Cherry  St., 

Philadelphia,  Pa. 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St.;  E.,  Toronto,  Ont.,  Can.  “C. 
D.  & E.  B.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

C.  Sc  P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

CHELTEN  ELECTRIC  CO.,  THE,  4859 
Stenton  Ave.,  Philadelphia,  Pa. 

CHICAGO  FUSE  MFG.  CO..  Laflin  Sc 
15th  Sts.,  Chicago,  HI.  “Union”. 

COLLIN  SON -HOLLAND  CO.,  253  Med- 
ford St.,  Malden.  Mass.  “Algor.** 


COLUMBIA  METAL  BOX  CO..  226  E. 
144th  St..  New  York,  N.  Y.  “Colum- 
bia.” (See  descriptive  advertisement 
under  Cabinets,  sheet  steel.) 

Columbian  Hardware  Co.,  The,  Cleveland, 
Ohio. 

Consolidated  Electric  Mfg.  Co.,  Inc..  223- 
25  N.  13th  St.,  Philadelphia.  Pa.  “Dia- 
mond C.” 


CROUSE-HINDS  CO>,  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence,  R.  I. 

Dill  Mfg.  Co.,  The,  694  E.  82nd  St.,  Cleve- 
land. Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 
St.,  Chicago,  111. 

Electric  Steel  Box  Co.,  541-46  W.  Monroe 
St.,  Chicago,  111. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland,  Ohio. 

Greater  New  York  Metal  Box  Co.,  Inc., 
143  W.  19th  St..  New  *York,  N.  Y. 


Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

Ideal  Electric  Mfg.  Co.,  Inc.,  718-720 
Cherry  St.,  Philadelphia,  Pa. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Kirk  & Blum  Mfg.  Co..  2846  Spring  Grove 
Ave.,  Cincinnati,  Ohio. 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany.  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry  St.. 
Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co..  3907  Perkins 
Ave.,  Cleveland,  Ohio. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 
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Louisiana  Metal  Cabinet  Works.  1019 
Bienville  St.,  New  Orleans.  La.  "Peli- 
can.” 

Magnus  Electric  Co.,  Inc.,  109  Broad  St., 
New  York.  N.  Y. 

Mansfield  Electric  Hardware  Co..  Mans- 
field. Ohio. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave..  Brook- 
lyn N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd..  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Michigan  Stamping  Co.,  Detroit,  Mich. 
"BG.” 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago.  111.  "Multi.” 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  "Na- 
tional.” (See  display  advertisement  on 
pages  1302-1304.) 

O.  K.  Metal  Box  Co.,  198  Greenwich  St., 
New  York,  N.  Y. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Pipe-Taplets.”  (Exclusive  distributor, 
Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn.) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  "Penn.” 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Potter-Acme  Mfg.  Co..  The.  912-920 
Champlain  Ave.,  Cleveland,  Ohio. 
"Potter.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Renim  Specialty  Co.,  110  K St.,  Boston, 
Mass.  "Renim.” 

Robertson  Electric  Construction  Co.,  Mo- 
hawk & Niagara  Sts.,  Buffalo,  N.  Y. 

Safety  Electric  Products  Co.,  Inc..  1548 
Central  Ave..  Los  Angeles,  Cal.  "Safe- 
ty Products.” 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  "S-M.” 

Sexton  Can  Co.,  123  Broad  St.,  Boston, 

Mass. 

Sieffert  Electric  Co.,  210  Main  St.,  Evans- 
ville, Ind.  "Sleco.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO..  1400  Rivard  St.,  Detroit, 
MJch.  (See  display  adv.  pages  1279- 
1281.) 

Standard  Electrical  Mfg.  Co.,  220-22 
High  Ave.,  S.  E..  Cleveland,  Ohio. 

Standard  Underground  Cable  Co.,  West- 
inghouce  Bldg.,  Pittsburgh.  Pa. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville.  Conn.  "Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

UNITED  METAL  BOX  CO.,  514-516  W. 
46th  St..  New  York.  N.  Y.  "Umbco.” 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia. Pa.  "V.  V.” 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St.,  San  Francisco,  Cal. 

Western  Electric  Works,  213  6th  St.. 
Portland,  Ore. 

WURDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis,  Mo. 

BOXES,  TELEPHONE  RINGER  OR 
BELL. — These  boxes  are  of  wood  or  metal, 
in  which  telephone  bells  are  mounted.  The 
bell  may  be  an  extension  bell  or  the  bell 
which  forms  part  of  a desk  set.  Bell  boxes 
of  the  latter  type  are  usually  mounted  near 
the  telephone  without  being  in  the  way. 
The  box  protects  the  bell  or  ringer  from 
dust,  dirt  and  mechanical  injury. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Chicago  Telephone  Supply  Co..  1142-1228 
W.  Beardsley  Ave.,  Elkhart.  Ind. 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  "Condulet.” 

Leich  Electrlfe  Co.,  Genoa,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "De  Veau.” 

Stromberg-Carlson  Telephone  Mfg.  Co.. 
1050  University  Ave.,  Rochester.  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

BOXES,  TELEPHONE  TOLL  OR  COIN. 

— see  Coin  collectors,  telephone. 

BOXES,  TELEPHONE  WALL  SET.— A 

large  number  of  telephone  boxes  for  wall 
sets  are  being  made.  These  vary  consid- 
erably because  of  the  varied  equipment 
that  is  to  be  mounted  in  the  box  and  the 
method  of  mounting.  On  the  small  inter- 
communicating telephones,  where  only  the 
ringer,  induction  coil,  condenser,  transmit- 
ter, etc.,  are  mounted  on  the  box  they  are 
quite  small,  and  may  be  made  either  of 


wood  or  pressed  steel.  These  are  generally 
made  for  surface  mounting,  but  some  are 
arranged  for  flush  mounting.  Where  larger 
systems  are  used  the  boxes  are  often  pro- 
vided with  various  calling  and  designating 
devices,  etc.  Magneto  or  local-battery  sets 
for  connection  to  commercial  systems  are 
provided  with  a compact  magneto  generator 
and  sometimes  the  dry  cells  are  also 
mounted  within  the  box.  Various  designs 
and  constructions  are  carried  out,  one  fea- 
ture often  being  a small  shelf. 

Manufacturers: 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardslev  Ave..  Elkhart,  Ind. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St.,  Boston,  Mass. 

Leich  Electric  Co.,  Genoa.  III. 

Stanley  & Patterson.  34  Hubert  St..  New 
York.  N.  Y.  "De  Veau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New'  York,  N.  Y. 

BOXES,  TERMINAL.— Cast  iron  or  other 
metal  boxes  containing  a terminal  block 
with  posts  or  lugs  to  which  the  wires  at 
the  end  of  a circuit  may  be  secured  and 
from  which  circuits  to  motors  or  other 
electrical  equipment  may  be  taken  off  w'hen 
desired.  One  end  of  the  box  is  tapped  to 
receive  the  conduit  and  the  opposite  end 
has  a porcelain  or  other  insulating  cover 
with  as  many  holes  ns  there  are  wire  ter- 
minals on  the  block. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago.  111. 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd..  Chicago.  111. 

Cook  Electric  Co..  900-10  W.  Van  Buren 
St..  Chicago  Til.  "Cook.” 

CROUSE-HINDS  CO..  Wolf  & North  7th 
Sts..  Syracuse,  N.  Y.  “Condulet.” 

G & W Electric  Specialty  Co..  7430-52  S. 
Chicago  Ave.,  Chicago.  111.  "G  & W.” 

Johns-Manville.  Inc.,  Madison  Ave.  & 
41st  St..  New  York.  N.  Y. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

PETERSON  CO.,  INC.,  CHARLES  J.. 
723-29  Fulton  St.,  Chicago,  111. 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit. Mich.  "S-M.” 

spracce  electric  WORKS  OF 
OENET>AL  ELECTRIC  CO..  527-531 
W.  34th  St..  New-  York.  N Y.  (See 
disnlny  adv.  nages  1306-1307.) 

Stenlev  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co.. 
1050  University  Ave.,  Rochester.  N.  Y. 

Te’erbone  Shop.  The.  506  S.  Canal  St.. 
Chicago.  111. 

Western  Electric  Co.,  Inc..  195  Broadway, 
New  York,  N.  Y. 

BOXES.  TOOL.  PORTABLE.— Tool  boxes 
sre  used  by  electricians  for  carrying  vari- 
ous tools  and  supplies  to  and  from  a job 
and  for  safeguarding  them  w'hile  not  in  use. 
Thry  are  generally  made  of  wood,  provided 
with  a hinged  cover  and  often  have  a tray 
for  small  tools:  the  corners  are  protected 
and  reinforced  bv  pieces  of  steel  or  brass. 
A leather  carrying  handle  is  placed  on  the 
top  and  a lock  on  the  cover.  Tool  boxes 
are  distinguished  from  tool  cases  in  that 
the  latter  consist  of  a number  of  small 
drawers.  Chests  for  tools,  which  see.  are 
usuallv  larger  and  contain  more  trays  and 
special  compartments. 

Manufacturers: 

Battery  Equipment  & Supply  Co..  The. 
1400  S.  Michigan  Ave.,  Chicago,  111. 
"Besco.” 

BUHRKE  CO.,  R.  H..  1238  Fullerton  Ave.. 
Chicago,  111. 

Little  Giant  Tool  Box  Co..  Boston.  Mass. 

Lyon  Metallic  Mfg.  Co.,  Aurora,  111. 

BOXES,  WATCHMEN'S  SIGNAL.— 
Boxes  located  at  various  points  in  a build- 
ing so  that  w'atchmen  may  on  their  rounds, 
by  the  use  of  a special  key,  operate  the 
mechanism  of  the  box  and  send  an  electric 
signal  to  a central  station  where  it  is  re- 
corded, with  the  time,  on  a tape  register 
or  other  permanent  record  sheet.  Also  see 
Clocks,  electric,  watchmen's  time  recording. 

Manufacturers: 

Autocall  Co..  The,  Shelby,  Ohio. 

EDWARDS  & CO..  INC..  140th  & Exte- 
rior Sts..  New  York,  N.  Y. 

Hall  Sw’itch  & Signal  Co..  Garwood.  N.  J. 
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HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

BOXES,  WOOD,  FOR  INSTRUMENTS, 
METERS,  ETC.— Almost  all  portable  elec- 
trical instruments  are  mounted  in  an  outer 
covering  of  wood.  Wood  is  used  both  on 
account  of  its  lightness  and  the  beauty  of 
finish  obtainable.  While  any  w’ood  that  is 
straight-grained  and  free  from  sap  may  be 
used,  in  practice  mahogany  is  used  more 
than  any  other.  Careful  seasoning  is  nec- 
essary. Workmanship  of  the  highest 
quality  is  demanded,  most  corners  being 
dovetailed.  Most  boxes  are  furnished  with 
brass  fittings,  including  hinges,  clasp  or 
lock,  and  with  leather  handles,  occasionally 
also  leather  carrying  straps.  In  some  cases, 
the  instrument  to  be  protected  is  perma- 
nently attached  to  the  base  or  body  of  the 
Oox  and  the  cover  of  the  box  is  detached 
when  the  instrument  is  in  use.  Wood  boxes 
are  frequently  made  by  manufacturers  spe- 
cializing in  fine  wood  products  for  manu- 
facturers of  electrical  instruments,  meters, 
apparatus,  etc. 

Manufacturers: 

BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago,  111. 

Chicago  Surgical  & Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago,  111. 

Churchill  Cabinet  Co.,  2119  Churchill  St., 
Chicago.  111. 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Hall  Sw  itch  & Signal  Co..  Garwood.  N.  J. 

Stiles  & Co..  H.  A..  9?  Oliver  St.,  Boston, 
Mass.  "Hasco.” 

BOXES,  WOOD  MOLDING  OR  RACE- 
WAY,  OUTLET  AND  JUNCTION,— Shallow' 
porcelain,  w'ood  or  metal  boxes  employed 
with  wood  molding  or  raceway  where  it  is 
desired  to  have  an  outlet.  The  metal  and 
wooden  boxes  usually  have  a porcelain  in- 
sert In  the  side  which  has  either  two  or 
three  holes.  The  porcelain  extends  out 
from  the  box  and  the  raceway  base  comes 
right  up  to  it.  The  raceway  capping  is  cut 
a little  longer  to  cover  the  entrance  to  the 
porcelain  block.  Metal  and  porcelain  covers 
are  made  to  support  receptacles,  or  have 
bushed  openings  and  nipples.  Junction 
boxes  of  similar  construction  are  used 
wfhere  it  is  desired  to  make  a turn  In  the 
raceway. 

Manufacturers: 

Estes  & Sons,  E.  B.,  362-364  5th  Ave., 
New  York.  N.  Y. 

GILLETTE- VIBBER  CO.,  New  London, 
Conn.  "Gee-Vee.” 

WESTERN  SAFETY  MEG.  CO.,  247 
Minna  St.,  San  Francisco,  Cal. 

BOXILL-BRUEL  CARBON  BRUSH  CO. 

— 1022  E.  Michigan  St.,  Indianapolis,  Ind. 
Manufacturer  of  carbon  brushes.  Business 
established  1913.  President  and  general 
manager,  H.  A.  Boxill;  vice-president,  S. 
W.  Bruell;  secretary  and  treasurer,  C.  N. 
Dallow’;  sales  manager,  R.  N.  Hudson. 
Sales  representatives,  C.  B.  Fall  Co.,  St. 
Louis,  Mo.;  Herman  H.  Sticht  & Co.,  15 
Park  Row,  New  York,  N.  Y.;  J.  D.  Nelson, 
Detroit,  Mich. 

BOYCE. — Trade  name  for  automatic  fire 
extinguishers  manufactured  by  the  Boyce- 
Weder  Corp.,  6?f  Hunters  Point  Ave.,  Long 
Island  City,  N.  Y. 

BOYCE-VEEDER  CORP.— 68  Hunters 
Point  Ave.,  Long  Island  City,  N.  Y.  Manu- 
facturer of  automatic  fire  extinguishers. 
President,  Harrison  H.  Boyce;  treasurer, 
Paul  L.  Veeder;  general  manager,  W. 
Covert  Jones. 

fiOYER  . — Trade  name  for  motor-driven 
hammers  manufactured  by  the  Chicago 
Pneumatic  Tool  Co.,  6 E.  44th  St.,  New 
York,  N.  Y. 

BOYER-KELLER. — Trade  name  for  mo- 
tor-driven hammers  manufactured  by  the 
Chicago  Pneumatic  Tool  Co.,  6 E.  44th  St., 
New  York.  N.  Y. 

BOYLE'S  LAW. — The  relation  that  the 
volume  of  a given  quantity  of  a gas  varies 
inversely  as  the  pressure  applied  to  it.  tem- 
perature being  kept  constant.  Another 
way  of  stating  this  is  to  say  that  at  con- 
stant temperature  the  density  of  a gas  is 
proportional  to  the  applied  pressure,  or 
varies  directly  as  the  pressure  It  sustains. 
This  is  true  of  gases  far  removed  from 
their  condensing  points;  it  is  <~nly  approxi- 
mately true  of  vapors  nearly  ready  to  con- 
dense to  the  liquid  state. 

BOYTS,  PORTER  6.  CO. — Connellsville, 
Pa.  Manufacturers  of  electric  and  steam 
pumps.  Business  established  1868.  Pres- 
ident, C.  M.  R.  Boyts;  treasurer  and  gen- 
eral manager,  R.  B.  Reid. 
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BOYTZ. — Trade  name  for  diamonds  for 
industrial  purposes  manufactured  by  the 
Diamond  Drill  Carbon  Co.,  53  Park  Row, 
New  York,  N.  Y. 

B.  P. — Abbreviation  for  boiling  point,  es- 
pecially in  tables  or  other  data  giving  boil- 
ing points  in  degrees  temperature. 

BR. — The  form  Br  is  the  chemical  symbol 
for  the  nonmetallic  element  bromine. 

BRACES,  CROSSARM  AND  SIDE  A&VI 

— To  give  stability  to  crossarms  while 
linemen  are  working  on  them,  they  are 
supported  by  Iron  braces.  The  size  varies 
with  the  size  of  the  arm  and  the  weight 
of  the  conductors,  the  usual  size  for  ordi- 
nary distribution  being  26  ins.  long  and  of 
%xl*4-in.  strap  iron. 

Where  arms  are  supported  at  one  end,  as 
is  common  in  alley  construction,  they  are 
called  side  arms  or  alley  arms  and  the 
braces  must  be  longer  and  more  rugged.  A 
single  brace  of  1%-in.  angle  iron  from  5 to 
7 ft.  long  is  generally  used  for  distributing 
lines.  The  brace  is  provided  with  a step 
near  the  middle  for  the  use  of  the  lineman. 

Manufacturers: 

Aetna  Nut  Co.,  Southington,  Conn. 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

BATES  EXPANDED  STEEL  TRUSS  CO., 
208  S.  La  Salle  St..  Chicago,  111.  (See 
display  adv.  page  1258.) 

Bethlehem  Steel  Co.,  South  Bethlehem, 
Pa. 

Caldwell  & Co.  Ino.,  Edward  F.,  36-40  W. 
15th  St..  New  York.  N.  Y. 

Galvanized  Products  Co.,  First  St.,  Phll- 
lipsburg,  N.  J. 

HUBBARD  & CO.,  Pittsburgh,  Pa.  Hub- 
bard crossarm  braces  are  made  only 
from  new  open  hearth  steel.  No  old 
rail  stock,  much  used  for  cheap  braces, 
enters  the  Hubbard  plant.  A Hubbard 
flat  brace  may  be  bent  cold  back  upon 
itself  without  fracture.  Old  rail  braces 
having  an  uncertain  formula  are  some- 
times brittle  and  may  be  broken  by  a 
blow  of  the  hand  ax  while  being  in- 
stalled. For  heavy  construction,  par- 
ticularly high  voltage  lines.  Hubbard 
one-piece  angle,  or  drop  braces,  are 
ideal.  Hubbard  vertical,  alley  arm  and 
back  'braces  are  furnished  to  meet  all 
conditions. — Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Kansas  City  Bolt  & Nut  Co..  The,  Kan- 
sas City,  Mo. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page  12  V 8.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  & Flor- 
ida Sts.,  St.  Louis,  Mo. 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York.  N.  Y. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts..  Pittsburgh,  Pa. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg.  Co., 
East  63rd  St.,  Cleveland,  Ohio. 

Slater  Co..  Ltd.,  N.,  36  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.*’ 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg..  Charlotte,  N.  C. 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BRACES,  ELECTRICIANS*  BIT,  A4MGLE 
AND  RATCHET.— Tools  for  holding  and 
turning  auger  bits  and  drills.  Some  of 
these  are  designed  for  use  in  places  in- 
accessible with  ordinary  braces.  Ratchet 
braces  permit  the  bit  to  be  turned  in  one 
direction  only,  when  it  is  possible  to  turn 
the  brace  handle  through  only  an  arc  of 
the  circle.  Angle  braces  usually  consist  of 
an  attachment  which  fits  in  an  ordinary 
brace  and  is  arranged  so  that  the  mechan- 
ism may  be  locked  at  any  desired  angle  and 
can  be  used  for  boring  in  otherwise  inac- 
cessible places.  Another  form  of  angle 
brace,  called  a corner  brace  has  two  han- 
dles, a stationary  one  with  a right-angle 
bend,  and  the  driving  handle,  which  is  set 
at  an  angle  with  the  chuck  and  connected 
with  the  stationary  handle  at  the  other  end. 

Manufacturers: 

Atkins  & Co..  E.  C..  402  S.  Illinois  St.. 
Indianapolis,  Ind. 

Ooodell-Pratt  Co.,  Greenfield,  Mass. 

Millers  Falls  Co..  Millers  Falls.  Mass. 
“Millers  Falls.” 


Peck,  Stow  & Wilcox  Co.,  The,  Southing- 
ton, Conn.  “Samson,”  “Peck’s,” 
“Pexto.” 

BRACES,  RAIL.— Rail  braces  are  mal- 
leable iron  devices  of  various  shapes  that 
are  used  for  fastening  to  the  ties  by  bolts 
or  spikes  and  have  an  upright  piece  that 
rests  against  the  web  of  the  rail  and  braces 
it.  They  are  used  for  tee  and  girder  rails 
in  electric  railway  construction  and  are 
made  in  a number  of  sizes  and  designs. 
Their  object  is  to  prevent  sliding  or  top- 
pling over  of  the  rail  under  load  and  they 
are  used  principally  on  curves. 

Manufacturers: 

American  Frog  & Switch  Co.,  The,  1028 
Main  St.,  Hamilton,  Ohio.  “American.” 

Atlas  Railway  Supply  Co.,  1526  Manhat- 
tan Bldg.,  Chicago,  111.  “Atlas.” 

Buda  Co..  The,  Harvey,  111. 

Q & C Co.,  The.  90  West  St..  New  York, 
N.  Y.  "Q  & C." 

Ramnpo  Iron  Works.  Hillburn,  N.  Y. 

St.  Louis  Frog  & Switch  Co.,  St.  Louis, 
Mo. 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

Weir  Frog  Co.,  Station  H.,  Cincinnati, 
Ohio. 

BRACES,  TRENCH. — Trench  braces  are 
used  in  the  construction  of  underground 
conduit  lines  where  a rather  deep  trench  is 
used  in  soft  soil,  or  where  there  is  danger 
of  the  trench  sides  and  street  pavement 
caving  in.  Such  a brace  consists  of  an 
adjustable  iron  rod  threaded  at  both  ends 
to  receive  shoes;  the  rod  is  placed  between 
boards  or  planks  which  are  set  against  the 
opposite  walls  of  the  trench,  and  then 
lengthened  by  means  of  a wrench  or  bar 
inserted  in  an  eye  in  the  rod  so  that  the 
trench  sides  are  pushed  apart  and  held  in 
position. 

Manufacturers: 

Duff  Mfg.  Co..  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa. 

BRACH  MFG.  CO.,  L.  S.— 127-129  Sussex 
Ave.,  New’ark,  N.  J.  Manufacturer  of  elec- 
tric railway  signals  and  other  specialties. 
Business  established  1908.  President, 
treasurer  and  general  manager,  L.  S. 
Brach:  vice-president,  A.  G.  Brach;  secre- 
tary, R.  Tuchman;  sales  manager,  G.  Gort 

BRACKETS,  ARC  LAMP.  — Arc-lamp 
brackets  are  used  to  support  an  arc  lamp 
from  a pole  or  building.  Because  of  the 
weight  of  the  lamp,  these  brackets  are 
heavier  than  brackets  for  incandescent 
lamps,  and  they  are  often  guyed  from  the 
outer  end  by  means  of  a chain  or  rod. 
They  may  be  plain  or  ornamental.  Cutout 
pulleys  are  often  supported  on  the  bracket 
to  permit  lowering  of  the  lamp  for  trim- 
ming and  cleaning. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  La  Salle  St..  Chicago,  HI. 
(See  display  adv.  page  1258.) 

Canadian  General  Electric  Co.,  I Ad.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton.  Ohio. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.” 

L.  F.  Mfg.  Co„,  426-428  Hoboken  Ave., 
Jersey  City,  N.  J.  “L.  F.” 

LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278  ) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BRACKETS,  AUTOMOBILE  LAMP.— 
The  lamp  brackets  for  gasoline  automobiles 
and  electric  vehicles  are  made  in  an  almost 
endless  variety  of  forms.  The  smaller 
lamps  are  arranged  for  the  use  of  one 
bracket  arm  either  round  or  rectangular. 
The  larger  lamps,  such  as  headlights,  gen- 
erally provide  for  a tw’o-arm  bracket,  in 
this  case  generally  round  in  section. 
Usually  the  maker  of  the  bracket  does  not 
concern  himself  as  to  the  source  of  illumi- 
nation, supplying  the  same  bracket  for 
electric.  oil  or  gas  lamps. 

Manufacturers: 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
towm,  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

BRACKETS,  CROSSARM.  — Crossarm 
brackets  mount  on  a crossnrm,  usually 
being  secured  by  two  bolts,  one  on  either 
side  of  the  arm  and  a strap  which  goes 
over  the  top  and  is  secured  by  means  of 
nuts  on  the  two  bolts.  The  brackets  are 
usually  made  for  supporting  insulators  and 
terminate  in  one  or  more  insulator  pins. 

91 


They  are  made  of  angle  or  bar  iron  as  a 
rule  and  have  a number  of  forms  to  permit 
carrying  tw’o  wdres  vertically  from  one  arm 
to  another,  to  run  extra  wires  on  the  end 
or  underneath  filled  crossarms,  or  for  tak- 
ing off  service  connections  for  power, 
lighting  or  telephone  circuits,  etc. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  Newr  Britain,  Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Frye  & Co.,  J.  Marshall.  Hattiesburg, 
Miss."  “Krekoe.” 

HUBBARD  & CO..  Pittsburgh,  Pa. 
Peirce  Presteel  crossarm  brackets  are 
made  of  open  nearth  steel,  hot  galvan- 
ized for  all  conditions,  spreader  brack- 
ets, break  arms,  transposition  brackets, 


Peirce  Presteel  Cross  Arm  Bracket 


terminal  brackets,  etc.  They  are  much 
stronger  than  similar  brackets  made  of 
' malleable  Iron.  See  Hubbard  catalog. 
(Slater  & Barnard.  Ltd.,  of  Hamilton. 
Ont.,  act  as  Hubbard's  Canadian 
agents.) — Adv. 

Illinois  Malleable  Iron  Co.,  1801-1825 
Diversey  Pkwy.,  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LAOHUTE  SHUTTLE  CO..  LTD.,  The. 
Lachute  Mills,  Que.,  Can. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Stiles  & Co..  H.  A.,  97  Oliver  St.,  Boston, 
Mass.  “Hasco.” 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  “Way.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  St..  Pawtucket,  R.  I. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BRACKETS,  DESK  TELEPHONE.— 

These  are  brackets  mounted  on  a desk  or 
table  by  means  of  screws  or  a clamp,  hav- 
ing a swivel  joint  and  a long  arm  on  which 
the  telephone  set  Is  mounted.  Several 
styles  are  made,  some  of  them  keeping  the 
'phone  entirely  off  the  desk  and  in  an  up- 
right, out-of-the-way  position  by  means  of 
a pantograph  construction.  Others  have  an 
arm  of  lazy- tong  type  so  that  the  set  may 
be  pushed  in  close  to  the  bracket  when  not 
in  use.  The  swivel  joint  permits  any  of 
the  various  types  to  be  sw'ung  around  and 
used  by  more  than  one  person  or  from 
various  places  on  or  near  the  desk. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St.. 
Chicago,  111.  “Burns,”  “Burns  Hi-Lo,” 
“E-Z,”  “Economy,”  “Hilo.” 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Cleveland  Phon-Arm  Co.,  The,  1265  W. 
2nd  St..  Cleveland,  Ohio.  “Phon-Arm.” 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 
“Equipoise.” 

Kallajinn  Mfg..  L.  S..  1930  Washington 
St.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  ,'dams  & Aberdeen  Sts.,  Chicago. 
111.  “Sperry.”  (See  display  adv.  page 
1327.) 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI..  New  York.  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  “De  Veau.” 

BRACKETS,  HOUSE  SERVICE.— Over- 
head service  wires  are  supported  at  the 
building  end  by  brackets  of  various  special 
types.  Services  are  supported  on  w’alls  of 
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brick  or  masonry  by  brackets  secured  by 
expansion  bolts  and  the  labor  of  installa- 
tion is  reduced  if  the  bracket  is  made  in 
one  piece  to  carry  three  wires,  since  two 
bolts  are  sufficient  to  hold  it.  Service 
brackets  are  usually  of  stamped  steel  or 
malleable  iron.  Secondary  racks  are  used 
as  service  brackets  in  some  cases  (see 
Racks,  secondary). 


Manufacturers: 


BRADY  ELECTRIC  & MFC.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Buffalo  Chandelier  Corp.,  233  Ellicott  St., 
Buffalo,  N.  Y.  _ 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Eastern  Malleable  Iron  Co..  The,  Nauga- 
tuck, Conn.  ‘‘Beardsley.’* 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 


Dayton,  Ohio.  ^ . _ 

HUBBARD  & CO.,  Pittsburgh,  Pa. 
Peirce  Presteel  house  service  brackets, 
wire-holders  and  racks  made  of  open 
hearth  steel,  hot  galvanized,  for  every 
condition.  The  Presteel  house  Brackets 


Peirce  Presteel  Brackets 


are  furnished  with  spring  threads  for 
standard  petticoat  insulators.  The 
Peirce  wireholders  and  racks  come 
completely  assembled  with  insulators. 
The  wireholders  largely  eliminate  tie 


Peirce  Wireholders 

wires,  thus  save  labor  and  material. 
See  Hubbard  & Co.’s  catalog.  (Slater 
& Barnard,  Ltd.,  of  Hamilton.  Ont..  act 
as  Hubbard’s  Canadian  agents.) — Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons.  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

LUMINOUS  UNIT  CO..  Division  of  the 
St.  Louis  Brass  Mfg.  Co..  2615  Wash- 
ington Ave.,  St.  Louis,  Mo.  (See  dis- 
plav  adv.  pages  1276-1277.) 

NATIONAL  METAL  MOLDING  CO., 
F'ulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional” brackets  are  furnished  in  'single, 
two  and  three-point  types.  These 
brackets  are  furnished  complete  with 
insulators;  they  do  not  require  tie 
wires;  they  are  practically  universal 
in  application.  Their  sherardized  sur- 
face makes  the  metal  parts  rustproof 
and  noncorrosive.  “National”  brack- 
ets may  be  used  in  practically  any 
position.  The  two  and  three-point 
types  may  be  used  as  break  arms. 
They  are  especially  adapted  for  use  as 
secondary  racks.  See  display  adv. 
pages  1302-4. — Adv. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 


on  top)  of  switchboards  for  the  purpose  of 
supporting  one  or  more  instruments  or 
meters,  such  as  voltmeters,  ammeters  or 
synchroscopes.  The  brackets  are  usually 
made  with  a swivel  or  hinge  so  that  the 
instruments  may  be  turned  at  various 
angles  to  the  face  of  the  panel  or  pushed 
back  flush  or  parallel  with  it  when  desired. 
These  brackets  are  used  largely  on  boards 
on  which  readings  are  taken  only  occasion- 
ally and  where  the  same  instrument  is 
connected  in  various  circuits  by  means  of 
instrument  switches. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Brackets,  swinging  and 
pivoted,  as  furnished  in  connection 
with  Indicators  (Bulletin  46015.)— See 
adv.  pages  1203-1223.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.” (See  display  adv.  pages  1395- 
1402.) 

White  Dental  Mfg.  Co.,  The  S.  S..  211  S. 
12th  St.,  Philadelphia,  Pa.  “S.  S. 
White.” 

BRACKETS,  I NSU  LATOR.— In  making 
cross  connections  on  a pole  insulators  must 
often  be  mounted  on  brackets  attached 
directly  to  the  pole  or  to  the  side  of  a 
crossarm.  Such  brackets  may  be  of  mal-  ] 
leable  iron  or  pressed  steel  and  are  usually 
attached  by  lag  screws.  Wood  brackets 
are  frequently  used,  especially  for  tele- 
phone lines,  where  they  are  nailed  to  the 
side  of  the  pole  which  usually  carries  few 
wires.  These  brackets  are  cheaper,  but 
not  as  secure  or  durable  as  metal  brackets. 
This  type  is  also  often  used  to  support  a 
wire  at  the  side  of  wood  house  or  barn. 

Manufacturers: 

AMERICAN  LINE  MATERIALS  CO., 
1461  McCormick  Bldg.,  Chicago,  111. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y.  , „ 

Cottage  Planing  Mill  Co.,  Everett,  Pa. 

Diamond  Expansion  Bolt  Co..  90  West 
St..  New  York,  N.  Y.  “Ajax.” 

Eastern  Malleable  Iron  Co..  The,  Nauga- 
tuck. Conn.  “Beardsley.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111.  . _ 

HUBBARD  & CO.,  Pittsburgh.  Pa. 
Peirce  Presteel  insulator  brackets  are 
made  of  open  hearth  steel,  hot  galvan- 
ized. There  is  a Peirce  Presteel  bracket 

Peirce  Presteel  Insulator  Brackets 


BRACKETS,  INSTRUMENT  AND 
METER. — Metal  brackets  intended  for 
mounting  on  the  pipe  or  angle  iron  frame- 
work usually  at  the  end  (but  occasionally 


for  every  condition.  See  Hubbard  & 
Co.’s  catalog.  (Slater  & Barnard,  Ltd., 
of  Hamilton,  Ont.,  act  as  our  Canadian 
agents.) — Adv. 


Illinois  Malleable  Iron  Co.,  1801-1825. 
Diversey  Pkwy.,  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

LACHUTE  SHUTTLE  CO..  LTD.,  THE, 
Lachute  Mills,  Que.,  Can. 

L.  F.  Mfg.  Co..  426-428  Hoboken  Ave.. 
Jersey  City,  N.  J.  “L.F.” 

LINE  MATERIAL  CO..  South  Milwau- 

^ kee,  Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Locust  Pin  Co..  Front  Royal.  Va. 

McGlauflin  Mfg.  Co..  Petaluma.  Cal. 

Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh.  Pa.  “Na- 
tional.” (See  display  advertisement  on 
pages  1302-1304.) 

National  Pin  & Bracket  Co..  North  Ver- 
non, Ind. 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St..  New  York,  N.  Y. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

PARKER  & SON.  INC.,  J.  H.,  Parkers- 
burg. W.  Va.  Malleable  iron  brackets, 
right  angles,  U's,  and  goose-neck. 
— Adv. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  “Way.” 

Slater  Co.,  Ltd..  N.,  34  Svdney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Westing- 
house.” (Sec  display  adv.  pages  1395- 
1402.) 


BRACKETS,  OUTDOOR  ORNAMENTAL 
LIGHTING.— This  is  the  form  of  bracket 
commonly  used  for  entrance  lights,  as  for 
the  entrances  to  apartment  buildings,  pub- 
lic buildings,  public  garages,  at  the  gates 
to  private  grounds,  golf  or  country  clubs, 
parks  or  other  public  grounds,  etc.  The 
fixture  is  generally  of  iron  with  an  ena- 
meled or  oxidized  finish.  The  glassware  of 
the  more  simple  styles  is  generally  opal 
and  totally  enclosing.  Stipled  or  cut  glass 
is  used  in  the  more  ornamental  lantern 
types. 


Manufacturers: 

Bauman  & Loeb,  Inc.,  138  Bowery,  New 
York,  N.  Y.  “B.  & L.”  ' 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Day  Co.,  Thomas,  725  Mission  St.,  San 
Francisco,  Cal. 

Edwards  Lighting  Fixture  Co.,  20  E.. 
Lake  St.,  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio. 

Flour  City  Ornamental  Iron  Works,  Min- 
neapolis, Minn. 

Fremont  Foundry  & Machine  Co.,  Fre- 
mont, Nebr. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Granden  Electric  Co.,  1511  Howard  St., 
Omaha,  Neb. 

Herwig  Art  Shade  & Lamp  Co.,  2140  N. 
Halsted  St.,  Chicago,  111. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa. 

1VANHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  Ohio.  (See  display 
adv.  pag<‘s  1266-1269.) 

KING  MFG.  CO..  THE.  St.  Joseph,  Mo. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Meyberg  Co.,  The,  633  S.  Grand  Ave..  Los 
Angeles,  Cal. 

Mott  Iron  Works,  The  J.  L.,  Trenton, 
N.  J. 

M.  S.  W.  Mfg.  Co..  Inc.,  1527-1529  Niagara 
St..  Buffalo,  N.  Y. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Novelty  Lamp  & Shade  Co.,  2490  E.  22nd 
St.,  Cleveland,  Ohio.  (Porch.) 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  “Pem- 
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Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York.  N.  Y. 

Smyser-Royer  Co.,  York,  Pa. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Union  Metal  Mfg.  Co.,  Canton,  Ohio. 
“Union.** 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.’’  (See  display  adv.  pages  1395- 
1402.) 

BRACKETS,  PHANTOM.— A phantom 
bracket  is  a pole  fixture  attached  to  a 
crossarm  for  holding,  four  line  insulators 
so  as  to  transpose  all  four  wires  of  a tele- 
phone phantom  circuit.  Phantom  brackets 
are  used  in  making  running  transpositions. 

Manufacturers: 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

BRACKETS,  POLE  TOP.— Where  a wire 
is  carried  on  the  top  of  the  pole,  as  is  com- 
mon in  smaller  transmission  systems,  a 
special  bracket,  made  with  two  base  arms 
to  fit  the  sawed  roof  of  the  pole,  is  used 
to  carry  the  insulator  and  w'ire. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St.,  Chicago,  111. 
(See  display  adv.  page  1258.) 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Carolina  Cross  Arm  Co.,  Inc.,  P.  O.  Box 
122,  Elkin,  N.  C. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton,  Ohio. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.** 

Illinois  Malleable  Iron  Co.,  1801-1825 
Diversey  Pkwy.,  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Kansas  City  Bolt  & Nut  Co.,  The,  Kansas 
City,  Mo. 

LACHUTE  SHUTTLE  CO..  LTD.,  THE, 
Lachute  Mills,  Que..  Can. 

LINE  MiATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Lord  & Co..  Lee  H..  Box  693,  Peoria,  111. 

Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa. 

National  Pin  & Bracket  Co.,  North  Ver- 
non, Ind. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
“O-B.** 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.’’ 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  “Phila- 
delphia.** 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass.  “Hasco.** 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  *'Thoma8.'* 

UnRed  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  ‘‘Westing- 
house.’’  (See  display  adv.  pages  1395,- 
1402.) 

BRACKETS,  POTHE  AD.— Where  pot- 
heads  of  the  porcelain  type  for  single- con- 
ductor cables  are  mounted  on  crossarms,  a 
suitable  bracket  is  required  to  hold  them 
rigidly  against  strains  caused  by  movement 
of  the  cable.  Multiple-conductor  potheads 
usually  have  lugs  for  bolts  on  the  base  and 
no  separate  bracket  Is  needed. 

Manufacturers: 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  ‘‘Franklin. '*  (See  display 

adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  III. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.** 

Lanz  & Sons.  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Slater  Co..  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.** 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 

BRACKET8,  SPREADER.— In  making 
crossovers  on  a pole  a spreader  bracket  is 
often  used  in  preference  to  two  ordinary 
insulator  brackets.  The  spreader  bracket 
carries  one  wire  at  each  end  and  is  at- 
tached to  the  crossarm  in  a vertical  posi- 
tion. 


Manufacturers: 

'Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Hebendahl  Co..  J.  P.  228-232  Broadway, 
Elizabethport,  N.  J. 

HUBBARD  & CO.,  Pittsburgh.  Pa. 
Peiroe  Presteel  spreader  brackets.  See 
Brackets,  crossarm.  (Slater  & Barnard, 
Ltd.,  of  Hamilton,  Ont.,  act  as  Hub- 
bard’s Canadian  agents.) — Adv. 

Illinois  Malleable  Iron  Co.,  1801-1825 
Diversey  Pkwy.,  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co..  133  W.  Wash- 
ington St..  Chicago,  111.  ’ 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis.  Mo. 

Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton, Ont..  Can.  “Peirce.** 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 

BRACKETS,  STEAM  AND  OTHER  PIPE 
SUPPORTING,  FOR  POWER  HOUSES.— 
Brackets  used  to  support  power-house  pip- 
ing are  made  in  various  forms  depending 
upon  the  weight  and  size  of  the  pipe  or 
pipes  to  be  held.  For  simple  installations, 
where  only  one  or  two  small  pipes  are  sup- 
ported, bar  iron  brackets  are  used,  being 
made  from  a single  strip.  Larger  pipes 
require  channel-iron  construction  and  a 
special  grooved  plate  is  often  used  as  the 
top  member,  so  that  the  pipes  will  lie  in 
their  proper  places. 

Manufacturers: 

Crane  Cn..  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal. Que.,  Can. 

Tvler  Underground  Heating  System,  855- 
857  Progress  St.,  Pittsburgh,  Pa. 
“Tyler’s.” 

BRACKETS,  STREET  LIGHTING. — A 
type  of  fixture  for  supporting  a street  lamp 
a short  distance  from  a pole,  the  fixture 
being  attached  to  the  pole.  Brackets  may 
be  plain  or  ornamental.  They  are  either 
inside-wired,  in  which  the  wires  run 
through  a hollow  pipe  which  forms  the 
bracket,  or  outside-wired,  where  the  wires 
are  entirely  exposed  until  they  enter  the 
lamp  socket  or  hood  over  it.  The  former 
are  usually  employed  with  underground 
supply  circuits,  the  latter  with  overhead 
circuits. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS  CO., 
208  S.  La  Salle  St..  Chicago,  HI.  (See 
display  adv.  page  1258.) 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. See  description  under  Fixtures, 
lighting,  street. — Adv. 

Blddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia.  Pa. 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Everson  & Co.,  C.  G..  70  W.  Lake  St., 
Chicago.  111. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St..  Cleveland,  Ohio. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.. 
Dayton,  Ohio. 

Hebendahl  Co.,  J.  P..  228-232  Broadway. 
Elizabethport.  N.  J.  “PL.”  “FL.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HUBBARD  & CO.,  Pittsburgh,  Pa.  See 
Hubbard’s  entry  under  Mastarms,  street 
lighting.  (Slater  & Barnard,  Ltd.,  of 
Hamilton,  Ont.,  act  as  Hubbard’s  Ca- 
nadian agents.) — Adv. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Massey  Concrete  Products  Corp..  122  S. 
Michigan  Ave.,  Chicago,  III.  “Hollow- 
spun.” 

Mott  Iron  Works,  The  J.  L.,  Trenton. 
N.  J. 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  “Pem- 
co’.” 

Slater  Co..  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

Smyser-Royer  Co.,  York,  Pa. 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  St..  Pawtucket.  R.  I. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BRACKETS,  TRANSPOSITION.  — This 
type  of  pole-line  bracket  is  a fixture  at- 
tached to  a crossarm  to  hold  line  insulators 
in  a vertical  line  to  enable  them  to  be 
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readily  transposed.  It  is  used  in  the  run- 
ning transposition  of  telephone  lines. 

Manufacturers: 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

HUBBARD  & CO.,  * Pittsburgh,  Pa. 
Peirce  and  Hubbard  transposition 
brackets  are  made  of  open  hearth  steel, 
hot  galvanized,  in  many  styles  for  all 
conditions.  See  Hubbard  catalog.  (Sla- 
ter & Barnard,  Ltd.,  of  Hamilton,  Ont., 
act  as  Hubbard’s  Canadian  agents.)— 
Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Slater  Co.,  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

BRACKETS,  TROLLEY  SUSPENSION. — 
An  arm  consisting  of  pipe,  tubing  or  struc- 
tural steel  mounted  on  the  sides  of  a trolley 
pole  for  supporting  overhead  trolley  wires. 
The  most  popular  form  is  the  “flexible” 
type  in  which  a strand  is  drawn  taut  about 
6 or  8 ins.  below  the  bracket  arm,  the  trol- 
ley being  suspended  from  this  strand  and 
thus  giving  a flexible  support.  An  over 
truss  rod  or  a 45°  brace  is  commonly  used 
to  support  the  arms. 

Manufacturers: 

Anderson  Mfg.  Co-  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

BATES  EXPANDED  STEEL  TRUSS  CO., 
208  S.  La  Salle  St..  Chicago,  111.  (See 
display  adv.  page  1258.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh. Pa.  “Hubbard.” 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  ‘‘Westing- 
house.”  (See  display  adv.  pages  1395- 
1402.) 

BRACKETS,  WALL,  INDOOR,  FIXTURE 
OR  LIGHTING.— This  term  is  applied  to 
any  fixture  having  short  bracket  arms  to 
which  the  sockets  are  directly  attached, 
and  which  is  mounted  on  a wall.  These 
brackets  are  generally  made  of  spun  brass, 
though  enameled  iron  or  wood  and  cast 
brass  are  sometimes  employed.  Wood  is 
often  used  for  the  plate  attached  to  the 
wall,  as  It  is  a material  more  easily  adapted 
to  fixtures  of  period  design.  The  most 
extensive  use  for  wall  brackets  is  in  resi- 
dence lighting,  particularly  in  living,  dining, 
bed  and  bath  rooms.  They  are  generally 
single  or  two-socket  fixtures  and  are  de- 
signed to  be  in  harmony  with  the  ceiling 
fixtures  In  the  same  room.  There  is  a 
tendency  in  living  rooms  to  use  brackets 
for  decorative  lighting  chiefly,  the  main 
illumination  being  obtained  from  ceiling 
fixtures  or  portable  floor  or  table  lamps 
that  are  less  likely  to  cause  glare  than  the 
ordinary  bracket  outfit. 

Manufacturers: 

Abco  Mfg.  Co.,  1633  Walnut  St.,  Chicago, 

111. 

Andresen  Co.,  Jacob,  258  Third  Ave.,  S., 
Minneapolis,  Minn. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Bauman  & Loeb,  Inc.,  138  Bowery,  New 
York,  N.  Y.  “B.  & L.” 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216  S.  Jefferson  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
AVe.„  Philadelphia,  Pa. 

Burtschaell,  J.  W.,  357  Ellis  St.,  San 
Francisco,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Reedware  Mfg.  Co.,  780-782  Mil- 
waukee Ave.,  Chicago,  111.  “Chicago.” 

Commercial  Lighting  Works,  Inc.,  154  W. 
Lake  St.,  Chicago,  111. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111.  “600,”  “1100.” 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  III. 
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Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y. 

Everson  & Co.,  C.  G.,  70  W.  Lake  St.. 
Chicago.  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Flbreduro,  Inc.,  396  Broadway,  New  York. 
N.  Y. 

Findlay  Mfg.  Co.,  Inc..  Robert,  224  5th 
Ave.,  New  York,  N.  Y. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio. 

Frankel  Light  Co.,  5016  Woodland  Ave., 
Cleveland.  Ohio.  “Frankelite.” 

Franks  Mfg.  Co..  Rock  Island,  111. 

Garden  City  Chandelier  Co.,  552  W. 
Jackson  Blvd.,  Chicago,  111. 

Grady  Fixture  Mfg.  Co.,  M.  J.,  608  1st 
Ave.,  N.,  Minneapolis,  Minn. 

Granden  Electric  Co.,  1511  Howard  St., 
Omaha,  Neb. 

INTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St.,  Chicago,  111. 

Kollath  Bros.,  424  Brandywine  Ave., 
Schenectady,  N.  Y. 

Lighting  Appliance  Co.,  4 White  St., 
New  York,  N.  Y.  “Laco.” 

Lion  Electrical  Appliance  Co..  Inc.,  360 
Morgan  Ave.,  Brooklyn,  N.  Y. 

LUMINOUS  UNIT  CO.,  DIV.,  ST. 
LOUIS  BRASS  MFG.  CO..  St.  Louis 
Mo.  Manufactures  a complete  line  of 
Brascolite  wall  bracket  lighting  fixtures. 
See  display  advertisement  pages  1276-7. 
— Adv. 

Mayer  Co.,  Leon,  237  Center  St.,  New 
York,  N.  Y. 

Meyberg  Co..  The,  633  S.  Grand  Ave.,  I-os 
Angeles,  Cal. 

Mitchell  Vance  Co..  Inc.,  503-511  W.  24th 
St..  New  York,  N.  Y.  “T.R.B.” 

Moe-Bridges  Co.,  236  Broadway,  .Milwau- 
kee Wis. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray”  wall  brackets:  standard  de- 
signs for  hospitals,  auditoriums,  resi- 
dences, etc.,  embodying  indirect  light- 
ing by  X-Ray  reflectors.  Special  de- 
signs without  charge  or  obligation  to 
prospective  patrons.  See  adv.  on  page 
1405.— Adv. 

New  England  Incandescent  Supply  Co., 
266  Bowery.  New  York,  N.  Y.  “Neis- 
colite.” 

New  York  Lighting  Fixture  Mfg.  Co., 
67-69  Soring  St..  New  York,  N.  Y. 
“Nylco.” 

Newman  Mfg.  Co.,  717-721  Sycamore  St., 
Cincinnati.  Ohio. 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wis. 

Plaut  & Co..  L.,  434  E.  23rd  St..  New 
York.  N.  Y. 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St.. 
Waterbury.  Conn. 

Polacheok  & Bro.  CO.,  Charles.  217  3rd 
St.,  Milwaukee.  Wis. 

Polly  Mfg.  Co..  Milwaukee,  Wis. 

Riddle  Co  . The  Edward  N.,  27  Broad- 
way, Toledo.  Ohio. 

Rogers  Silver  Plato  Co.,  Danbury,  Conn. 
“Moon-Glow.”  (Exclusive  distributor, 
Eclinse  Lierht  Co.,  587  Broadway,  New 
York,  N.  Y.) 

Schwartz  & Bro..  S.  Robert,  729-731 
Broadway,  New  York.  N.  Y. 

Scott-Ullman  Co.,  The.  3311-3325  Perkins 
Ave.,  N.  E.,  Cleveland,  Ohio. 

SHAPIRO  & ARONSON,  INC.,  20  Warren 
St..  New  York.  N.  Y. 

Snydcr-McFadden  Co.,  602  Pierce  St., 
Sioux  City,  Iowa. 

STANDARD  ELECTRIC  & MFG.  CO., 
2°8  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

St.  Louis  Maiieablo  Casting  Co.,  7701  N. 
Conduit  Ave..  St.  Louis.  Mo. 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton.  Ont.,  Can. 

United  Metal  Mfg.  Co.,  Tno.,  27  Shipping 
St..  Norwich,  Conn. 

VOIGT  CO..  1741-47  X.  12th  St.,  Phila- 
delphia. Pa.  * 

White  Co..  The  O.  C.,  17  Hermon  St., 
Worcester,  Mass. 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

BRACKETS,  WALL.  OUTDOOR,  FOR 
INSULATORS. — Wall  brackets  are  used  for 
mounting  insulators  of  various  types  for 
outdoor  work.  One  common  form  of  wall 
bracket  Is  the  house  service  bracket,  which 
see.  Very  often  brackets  are  used  to  support 
insulators  when  it  Is  necessary  to  run  a line 
or  circuit  along  the  side  of  the  building,  or 
when  a long  span  is  supported  at  the  corner 
of  an  adjacent  building,  etc.  They  are 
generally  made  of  malleable  iron  and  are 


provided  with  insulator  pins.  Some  wooden 
wall  brackets  are  used  in  telephone  con- 
struction work,  and  these  are  either  nailed 
or  bolted  to  the  wall,  depending  on  the 
material  thereof. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd..  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

Chance  Co..  The,  Centralia,  Mo. 

Eastern  Malleable  Iron  Co.,  The,  Nauga- 
tuck, Conn.  “Beardsley.” 

Fletcher  Mfig.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

HUBBARD  & CO..  Pittsburgh,  Pa.  See 
this  company's  entry  under  Brackets, 
house  and  insulator.  (Slater  & Barnard, 
Ltd.,  of  Hamilton.  Ont.,  act  as  our 
Canadian  agents.) — Adv. 

Illinois  Malleable  Iron  Co..  1801-1825  Di- 
versev  Pkwv..  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO..  Milwaukee.  Wis. 
(Sac  display  adv.  page  1278.) 

Locke  Insulator  Corn.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Mountain  Lumber  & Supply  Co.,  Mount 
Union.  Pa. 

National  Pin  & Bracket  Co.,  North  Ver- 
non, Ind. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
“O-B.” 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass. 

St.  Lou»s  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis.  Mo. 

Talman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  St..  Pawtucket.  R.  I. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Spartan 
Junior.”  (See  display  adv.  pages  1395- 
1402.) 

BRADFORD  A CO..  I.  L.— 178  W.  Jack- 
son  Blvd.,  Chicago.  111.  Manufacturer  of 
color-matching  lamps  and  equipment  for 
electrical  stores.  I.  L.  Bradford,  sole 
owner. 

BRADLEY. LOVEJOY  PROCESS.  — The 

first  process  worked  out  In  the  United 
States  for  the  production  of  nitric  acid  from 
the  air.  The  apparatus  consisted  of  a 
vertical  iron  cylinder  through  the  walls  of 
which  numerous  insulated  platinum  elec- 
trodes were  Inserted:  a central  shaft  with 
radiating  arms  rotated  and  carried  corre- 
sponding electrodes  past  the  other  set  of 
electrodes.  With  the  shaft  rotating  rapidly 
and  a voltage  of  8.000  to  10,000  volts  applied 
arcs  were  drawn  out  between  the  electrodes 
for  a distance  of  4 to  6 ins.,  at  the  rate  of 
414,000  arcs  per  minute.  This  resulted  in 
the  production  of  a gas  carrying  2 to  3%  of 
nitrous  oxide  (NO),  or  a yield  of  86  grams 
of  nitric  acid  (HNOs)  per  kilowatt-hour. 
The  apparatus,  however,  proved  too  compli- 
cated for  successful  operation. 

BRADLITE. — Trad;  name  for  color- 
matehing  lanms  manufactured  by  T.  L. 
Bradford  & Co.,  178  W.  Jackson  Blvd., 
Chicago.  111. 

BRADNEY  MACHINE  CO.,  INC.— Mid- 
dletown, N.  Y.  Manufacturer  of  motor- 
driven  lumber  stackers  and  portable  cranes. 
President  and  general  manager.  J.  O. 
Bradney. 

BRADSTO  APPLIANCES,  INC.— 65  Main 
St.,  Buffalo,  N.  Y.  Manufacturer  of  automo- 
bile locks  and  headlight  deflectors.  Business 
established  1918.  President  and  treasurer, 
George  R.  Stowe.  Jr.:  secretary,  J.  H.  Weir; 
sales  manager,  J.  R.  Fitzsimmons.  Sales 
representatives,  Gould  Sales  Co..  Law  Bldg., 
Baltimore,  Md.:  Staff  Bros.,  1755  Broadway, 
New  York.  N.  Y. : Breslauer  Co.,  377  Jeffer- 
son St.,  Milwaukee,  Wis.  Exclusive  dis- 
tributor, International  Accessories  Corp. 

BRADY  ELECTRIC  A MFG.  CO.— 42 
Center  St.,  New  Britain,  Conn.  Manufac- 
turer of  street-lighting,  fixtures,  pole-line 
hardware,  etc.  Business  established  1879. 
President  and  treasurer.  Mrs.  Nellie  J. 
Brady;  vice-president.  William  P.  Brady; 
secretary  and  general  manager,  Fred  M. 
Brady. 

BRADY  FOUNDRY  CO.,  JAMES  A.— 45th 

St.  & Western  Blvd..  Chicago.  111.  Manu- 
facturer of  mechanical  stokers  and  coal 
and  ash  conveyors.  Incorporated  1900. 
President.  Guy  S.  Burt’s:  vice-president 
and  engineer,  Joseph  Harrington. 

BRAKE  HORSEPOWER.— The  useful 
horsepower  or  power  output  of  a prime 
mover  as  ascertained  by  the  application  of 
a brake  or  absorption  dynamometer.  It  is 
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a term  used  chiefly  with  steam  engines  to 
distinguish  between  the  indicated  horse- 
power developed  in  the  engine  cylinder  and 
the  actual  useful  horsepower  available  at 
the  pulley  or  shaft.  It  has  no  distinctive 
meaning  when  applied  to  electric  motors, 
because  their  output  as  commonly  expressed 
in  horsepower  is  identical  with  their  brake 
horsepower. 

BRAKE  SHOES,  ELECTRIC  RAILWAY. 

— A block  of  material,  nearly  always  of  cast 
iron,  pressed  against  the  wheels  of  an 
electric  railway  vehicle  usually  by  means  of 
air  pressure  and  suitable  brake  rigging  to 
effect  retardation  or  complete  stoppage. 
Much  study  is  given  to  the  composition  of 
the  iron  entering  into  brake  shoes  so  that 
they  will  give  long  wear  and  at  the  same 
time  cause  minimum  wear  to  the  car  wheel. 

Manufacturers: 

Brill  Co..  The  J.  G„  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvi- 
dere  St.,  Sherbrooke,  Que.,  Can. 

St.  Louis  Car  Co.,  8000  N.  Broadway,  St. 
Louis.  Mo. 

Wheel  Truing  Brake  Shoe  Co..  The,  219 
Tuxedo  Ave.,  Detroit,  Mich. 

BRAKES,  AIR,  ELECTRIC  CAR,  LOCO- 
MOTIVE OR  TRAIN.— A brake  system 
embodying  the  use  of  compressed  air  acting 
in  a cylinder  against  a piston,  and  through 
suitable  levers,  rods,  etc.,  to  produce  the 
force  manifest  at  the  brake  shoes  which  is 
required  in  the  retardation  and  stopping  of 
cars,  locomotives  or  trains.  It  comprises 
electric  motor-driven  air  compressors,  air 
storage  tanks,  piping,  control  and  other 
valves,  brake  cylinder  and  body  truck  brake 
levers  and  rods.  Two  general  types  are 
used:  (a)  “straight  air”;  (b)  “automatic.” 
A modification  of  the  first,  known  as  straight 
air  with  emergency  feature,  is  also  Installed 
in  special  cases.  Single  car  operation  only 
is  almost  universally  carried  out  with  brakes 
of  straight  air  type.  Where  trains  are 
operated,  automatic  air  brakes  are  generally 
used.  In  the  straight  air  brake  system,  the 
engineer’s  or  motorman’s  valve  controls 
directly  the  application  of  pressure  to  the 
brake  cylinder  and  thus  to  the  brake  shoes. 
In  the  automatic  system  the  engineer’s 
valve  indirectly  controls  the  application  of 
pressure  to  the  brake  cylinder  and  then  to 
the  brake  shoes  through  a “triple  valve.” 
This  latter  valve  provides  the  “automatic” 
feature,  as  it  is  designed  so  that  a broken 
pipe,  ruptured  horse,  or  train  “pull  in  two” 
will  automatically  apply  the  brakes. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Automatic  Straight  Air  Brake  Co.,  210 
11th  Ave.,  New  York,  N.  Y. 

Brill  Co..  The  J.  G.,  62nd  St.  and  Wood- 
land Ave.,  Philadelphia,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
and  Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Air  brake  equipments  for 
all  classes  of  electric  railway  service. 
These  include  straight  air  brake  equip- 
ment, Bulletin  44564;  straight  air  with 
emergency  feature.  Bulletin  44555; 
combined  straight  and  automatic  equip- 
ment, Bulletin  44551.1  and  variable  re- 
lease automatic.  Bulletin  44565.  See 
adv.  pages  1203-1223. — Adv. 

National  Brake  & Electric  Co.,  Belieview 
PI.,  Milwaukee,  Wis.  “National.” 

St.  Louis  Car  Co.,  8000  N.  Broadway,  St. 
Louis.  Mo. 

Westinghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

BRAKES,  ELECTRIC  C RAN E.— Electric 
crane  brakes  may  be  divided  into  four 
classes:  dynamic,  magnetic,  mechanical, 
and  air.  The  dynamic  brake  may  be  used 
for  two  purposes,  to  effect  quick  stops  and 
to  retard  descending  loads.  All  systems  of 
dynamic  braking  require  that  the  motor 
field  current  be  maintained  while  braking. 
As  series  motors  are  the  type  used  on 
ho;sting  machinery,  the  dynamic  brake  in- 
cludes a device  which  connects  the  field 
directly  across  the  line  when  the  armature 
circuit  is  broken.  To  effect  a quick  stop 
the  brake  device  connects  a resistance 
across  the  armature  when  it  is  disconnected 
from  the  line.  The  motor  then  acts  as  a 
generator  and  tends  to  stop  the  machine  it 
drives:  the  braking  force  depends  upon  the 
power  generated  in  the  armature.  Conse- 
quently. if  a fixed  resistance  is  used,  since 
the  voltage  and  current  both  decrease  with 
decreasing  armature  speed,  the  braking 
force  diminishes  rapidly.  A high  braking 
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force  can  be  maintained  by  using  a variable 
resistance,  which  is  reduced  in  successive 
steps  as  the  speed  of  the  armature  falls  oft. 
in  this  way  holding  the  current  to  a high 
value;  for  reducing  this  resistance  generally 
the  same  device  is  used  as  for  accelerating 
the  motor.  Dynamic  brakes  for  retarding 
a descending  load,  though  in  principle  the 
same  as  the  brakes  for  quick  stopping,  are 
more  complex  and  more  accurate  in  their 
control.  They  have  a variable  resistance  in 
series  with  both  the  armature  and  field,  a 
resistance  permanently  in  series  with  the 
armature,  and  a resistance  which  may  be 
shunted  across  the  field,  connected  in  series 
with  the  armature,  or  cut  out  of  the  circuit. 
By  a controller  which  changes  the  connec- 
tions and  the  resistances  in  the  circuits,  the 
lowering  speed  is  regulated.  Dynamic  brak- 
ing is  only  operative  when  the  load  is  in 
motion.  Other  types  of  brakes  are  therefore 
provided  to  hold  the  load  when  the  motor 
is  stopped.  One  form,  a mechanical  brake 
of  the  strap  type,  applicable  only  to  holding 
the  load,  has  the  strap  ends  fastened  to  a 
lever  •mounted  in  the  plane  of  the  brake 
wheel.  Rotation  in  direction  of  lowering 
causes  the  lever  to  turn  on  its  pivot  so  as 
to  tighten  the  belt;  rotation  in  the  opposite 
direction  causes  the  belt  to  loosen.  Mag- 
netic brakes  are  of  two  types,  shoe  or  strap 
and  disk.  The  brake  shoe  types  are  gen- 
erally actuated  by  a spring  which  is  released 
or  compressed  by  a solenoid.  The  magnetic 
disk  types  are  usually  mounted  directly  on 
the  motor  shaft.  There  are  two  sets  of 
disks,  one  stationary  and  one  rotating  with 
the  armature  shaft.  The  latter  disks  are 
clamped  between  the  stationary  disks  by  a 
spring  controlled  by  an  electromagnet.  Air 
brakes  are  used  where  very  heavy  loads 
are  handled  and  a quick  stop  is  essential. 
Manually  operated  band  or  shoe  brakes  are 
occasionally  used. 

Manufacturers: 

Browning  & Co.,  Victor  R..  17701  Lake 
Shore  Blvd.,  Cleveland.  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
and  Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER- HAMMER  MFC,.  CO.,  THE 
Milwaukee.  Wis.,  Type  M Shoe  Brakes 
(for  d-c.  service).  Type  RS  Shoe 
Brakes  (for  a-c.  service).  Both  types 
are  used  extensively,  not  only  on  elec- 
tric cranes  but  on  electric  elevators, 
electric  hoists  and  for  practically  cverx 
tvpe  of  motor-driven  machine  where 
electric  brakes  are  used.  The  design 
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of  Type  M Brakes  is  unique.  The  di- 
rect action  between  (he  operating 
magnet  and  the  brake  shoes  eliminates 
all  toggles.  b^ll  cranks  and  levers, 
which  are  usually  required  to  change 
the  direction  or  amp  itude  of  the  actu- 
ating force.  The  use  of  a very  short 
stroke  magnet,  made  possible  by  tin 
direct  action  between  the  magnet  and 
the  shoes,  insures  quick,  smooth,  quiet 
braking  effect.  The  maximum  travel 
between  the  armature  and  the  field  if* 
rot  over  Vfc  In  or  ,V  in.  for  each  shoe 
As  a result,  the  time  required  for  ap- 
plication or  release  is  practically  in 
stantaneous.  The  distance  traveled  is 
so  short  that  there  is  no  chance  for 
bouncing  on  application,  or  hamma 
blow  on  release.  There  are  no 
fragile  parts  and  nothing  that  Is 
apt  to  get  out  of  adjustment  and 
cause  faulty  brake  action.  The  mo- 
tion of  any  of  the  brake  parts  is  v»n  • 
slight,  so  that  the  wear,  except  on  the 
brake  linings,  is  infinitesimal  By  re- 
moving only  one  pin  at  the  t^p  of 
magnet,  the  rod  which  coineets  the 
magnet  to  the  opposite  h-a’m  shoe 
ntav  be  lifted  and  the  hinged  arm 
swime  hack  to  permit  the  remov- 
ing of  the  brake  whe  1 and  motor 


armature.  This  is  accomplished 
without  disturbing,  in  any  way,  the 
setting  of  the  brake  or  the  alinement 
between  the  brake  and  the  motor.  The 
brake  shoes  can  be  removed  and  re- 
placed readily  because  here  again  only 
one  pin  holds  each  shoe  in  place.  Type 
M Brakes  are  thoroughly  weather- 
proof and  are  used  on  out-of-door 
cranes  with  the  same  success  that  is 
typical  of  inside  installations.  The 
compact  design  and  the  shallow  over- 
all height  permit  installation  almost 
anywhere.  The  actual  headroom  re- 
quired is  little  more  than  is  necessarx 
for  tlie  brake  wheel  itse*f*.  Type  M 
Brakes  are  series  or  shunt-wound,  ac- 
cording to  the  service  on  which  the 
brakes  are  to  be  used.  Series-wound 
brakes  are  furnished  for  either  one- 
half-hour  or  one-hour  duty.  Continu- 
ous-duty series-wound  brakes  can  a^po 
be  supplied.  Shunt-wouni  brakes  are 
available  for  either  intermittent  or  con- 
tinuous duty.  Intermittent  duty,  a;* 
here  used  means  current  “on”  for 
one  minute,  or  “off”  for  one  minute 
or  its  equivalent.  The  longest  con- 
tinuous application  of  voltage  should 
not  exceed  one-half  hour.  Type  M 
Brakes  are  built  in  six  standard  sizes 
suitable  for  use  with  motors  from  1 ic 


Type  RS  Shoe  Brake 


300  hp.  Type  RS  Shoe  Brakes  are  op- 
erated by  a rotating  magnet  and  for 
this  reason  possess  advantages  which 
are  unusual  in  brakes  used  for  a-c. 
service.  The  adoption  and  development 
of  the  rotating  magnet,  in  place  of  the 
ordinary  solenoid  or  clapper  magnet, 
has  produced  an  a-c.  brake  whose  re- 
liability is  unquestioned.  The  rotor  op- 
erates through  a pinion  and  toothed 
sector  to  which  a lever  is  attached 
This  lever  spreads  the  brake  arms  and 
releases  the  brake  sho°s  as  the  rotor 
revolves.  It  requires  onlv  one  and  one- 
half  turns  of  the  magnet  to  release  the 
brake,  after  which  it  stalls  and  holds 
the  brake  in  the  released  position  un- 
til the  control  switch  is  onened.  On  an* 
plvlng  the  brake,  the  h^avy  coll  spring, 
shown  in  the  Illustration  ahove  the 
rotating  magnet,  forces  the  brake  shoes 
against  the  wheel.  Tn  brakes  depend- 
ing on  solenoid  nr  clanner-magnet  op- 
eration. there  is  a tendency  on  light 
settings  for  the  magnet  to  seal  n"d 
hold  the  brake  shoes  away  from  the 
wheel,  because  of  residual  magnetism. 
Rotating  magnet  operation  entirely 
eliminates  this  danger.  There  is  no 
possible  chance  that  the  brake  will 
fail  at  some  critical  moment.  It  is  not 
necessary  to  immerse  the  mechanism 
of  Type  RS  brakes  in  oil  to  procure 
oulet  operation.  There  is  no  mechan- 
ical contact  between  the  reacting  mem- 
bers and  conseauentlv  verv  little  noise 
in  oneration.  No  dnshpot.  with  its 
Hahilitv  to  stick  and  get  out  of  ad- 
justment. Is  needed  to  obtain  smooth, 
st^adv  application  of  the  brake  shoes. 
The  small  rotor  of  the  rotating  magnet 
acts  as  an  Inertia  governor  to  ease 
the  shoes  on  to  the  brake  wheel  after 
which  Ihe  rotor  overruns  freely  and 
does  not  affect  the  shoe  pressure.  The 
rotating  magnet  draws  a nractic^ilv 
constant  current  from  the  line.  The 
amount  is  small  and  does  not  disturb 
conditions  on  the  line  or  Introduce  dif- 
ficulties, such  as  are  commonlv  exoe- 
rienced  in  connection  with  a-c.  brakes 
operated  by  solenoids  or  clanper  mag- 
nets. Tvpe  RS  brakes  are  rated  for  in- 
termittent and  continuous  dutv.  Inter- 
mittent-duty brakes  being  designed  for 
one-half-time  dutv.  They  ftr*»  available 
in  six  standard  sizes,  suitable  'or 
handling  motors  uo  to  300  hp.  See  dis- 
play adv.  pages  1225-1230. — Adv. 


Electric  Controller  & Mfg.  Co.,  The,  2700  E. 

79th  St.,  Cleveland,  Ohio.  “E.  C.  & M." 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Automatic  solenoid  brakes 
for  controlling  crane  and  hoist  motors 
for  both  direct  and  alternating  current. 
Made  for  motors  of  1 hp.  and  above, 
with  equal  braking  torque  in  both  di- 
rections of  rotation.  See  adv.  pages 
1203-1223.— Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 
Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

BRAKES,  ELECTRIC  ELEVATOR.— The 
types  of  brakes  used  on  elevators  driven  by 
d-c.  motors  are  essentially  the  same  as 
those  supplied  for  electric  cranes,  but  some- 
times with  a different  mounting.  Where 
a-c.  motors  are  used  dynamic  braking  is 
not  practical  and  the  magnetic  and  me- 
chanical types  are  the  only  ones  used.  ( For 
dr  tails  see  Brakes,  electric  crane.) 
Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.— See  discussion  of 
C-H  electrically-operated  brakes  un- 
der Brakes,  electric  crane.  See  display 
adv.  pages  1225-1230. — Adv. 

Standard  Electric  Machinerv  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

BRAKES,  ELECTRIC  HOIST.— Brakes 

used  on  electric  hoists  are  practically  of  the 
same  types  as  those  provided  for  electric 
cranes,  except  for  the  method  of  mounting. 
(For  further  information  regarding  them, 
see  Brakes,  electric  crane.) 

Manufacturers: 

Browning  & Co..  Victor  R..  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St„  W.,  Toronto.  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
and  Mvler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee.  W”is. — Se?  discussion  of 
C-H  eVctricallv-operated  brakes  un- 
der Brakes,  electric  cranes.  See  display 
adv.  pages  1225-1230.— Adv. 

Denver  Engineering  Works  Co.,  The,  30th 
and  Blake  Sts.,  Denver,  Colo. 

Electric  Controller  & Mfg.  Co.,  The.  2700  E. 

79th  St..  Cleveland.  Ohio.  ”E.  C.  & M.” 
Maine  Electric  Co.,  Inc.,  The.  35  Commer- 
cial St.,  Portland.  Me.  “Maine.” 
Nordberg  Mfg.  Co..  Milwaukee,  Wis. 
Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York.  N.  Y. 

BRAKES,  ELECTRIC  MOTOR,  MISCEL- 
LANEOUS.—Under  this  classification  come 
the  various  special  brakes  designed  for 
braking  motors  on  miscellaneous  motor- 
driven  machinery  not  otherwise  listed.  As 
a rule,  they  are  in  principle  the  same  as 
the  various  brakes  listed  herewith,  but 
modified  in  form  to  suit  the  machine  or 
motor  to  w'hich  they  are  applied. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland.  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd..  Sanford 
and  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westinghouse.” 

CUTLER-HAMMER  MFG  CO..  THE. 
Milwaukee.  Wis.— C-H  Disk  Brakes 
(Type  WT)  and  C-H  Brakes  used  with 
magnetic  clutches.  In  addition  to  ths 
elect  ricallv  operated  shoe  brakes  al- 
ready described  under  “Brakes,  elec- 
tric crane,”  this  company  manu- 
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factures  electrically  operated  disk 
brakes  for  use  where  conditions 
demand  a fully  enclosed  structure 
and  occasionally  for  other  reasons, 
such  as  special  mounting:  arrangements, 
very  limited  space  available,  etc. 
The  working  parts  of  Type  WT  Disk 
Brakes  — weather- 
proof  operating 
magnet,  heavy  steel 
compression  spring 
and  stationary  and 
rotating  disks — are 
all  assembled  com- 
pactly in  an  enclos- 
ing case.  Station- 
ary disks  are  faced 
with  a metallic  as- 
bestos brake  lining 
and  are  keyed  to 
the  enclosing  case. 
The  rotating  disks 
are  keyed  to  the  hub  which  is  itself 
keyed  to  the  main  motor  shaft.  Nor- 
mally the  spring  pushes  the  armature 
away  from  the  field  and  forces  the  two 
sets  of  disks  into  frictional  engagement. 
The  pressure  exerted  by  this  spring  can 
be  varied  to  suit  load  conditions.  The 
brake  is  released  by  energizing  the 
magnet,  which  action  compresses  the 
spring  and  relieves  the  pressure  be- 
tween the  disks.  The  rotating  disks 
are  then  free  to  turn  with  the  motor 
armature.  Type  WT  Disk  Brakes  are 
supplied  with  either  series  or  shunt 
windings.  Type  WT  Disk  brakes  are 
available  in  seven  sizes  suitable  for  mo- 
tors up  to  120  hp.  C-H  Brakes  used,  with 
magnetic  clutches  are  operated  by  C-H 
iron-c'ad  solenoids.  The  combinations 
of  clutch  and  brake  are  a unit  and  are 
used  principally  in  rubber  mills  and 
other  manufacturing  plants  where  the 
safety  feature  is  an  important  con- 
sideration. For  emergency  or  safety 
stops,  the  releasing  of  the  magnetic 
clutch  and  the  setting  of  the  brake  are 
simultaneous  and  the  result  is  a very 
quick  stopping  of  rolls  and  other  ma- 
chinery. See  display  adv.  pages  1225- 
1230.— Adv.  ^ 

Electric  Controller  & Mfg.  Co.,  The,  2700  E. 
79th  St..  Cleveland.  Ohio.  “E.  C.  & M .” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.,  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  “Westing- 
house.”  (See  display  adv.  pages  1395- 

1402.) 

BRAKES,  ELECTROMAGNETIC,  RAIL- 
WAY CAR  OR  TRAIN.— A brake  system 
employing  electromagnets  as  the  primary 
source  or  force  in  retarding  or  stopping  a 
train.  Used  only  in  special  cases,  as  extreme 
grades  or  the  like.  A shoe  bearing  on  the 
track  rail  and  acting  in  connection  with 
shoes  on  the  car  wheels  is  usually  a feature 
of  this  type  of  brake. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

BRAKES,  STREET  CAR,  HAND  TYPE. 
— Hand  brakes  are  used  to  some  extent  as 
the  only  brake  on  small  street  cars,  and 
also  on  cars  equipped  with  air  brakes  for 
emergency  use  in  case  that  brake  fails. 
They  usually  consist  of  a chain  attached  to 
the  brake  rigging,  a rod  upon  which  the 
chain  winds,  and  a hand-operated  wheel  or 
crank  on  a staff  which,  acting  sometimes 
through  a series  of  gears,  turns  the  rod. 
As  most  car  vestibules  are  too  small  to 
allow  a full  turn  of  the  handle,  the  staff  is 
usually  equipped  with  a dog  and  ratchet 
device.  In  the  staffless  type  the  chain 
sometimes  comes  up  through  the  floor  of 
the  vestibule  and  winds  upon  a rod  geared 
to  a vertical  handwheel. 

Manufacturers: 


National  Brake  Co.,  Inc.,  888  Ellieott  Sq., 
Buffalo,  N.  Y.  “Peacock,”  “Peacock 
Staffless,”  “Ackley  Adjustable.” 

BRAKING,  DYNAMIC. — Dynamic  or  elec- 
trio  braking  is  used  on  installations  where 
it  is  desirable  to  stop  the  motor  quickly 
and  where  a mechanical  brake  is  not  neces- 
sary for  holding  the  load.  It  is  also  used  in 
connection  with  mechanical  brakes  to  assist 
in  stopping  and  to  reduce  the  wear  on  the 
brakes.  On  direct  current  a resistor  is 
usually  connected  across  the  motor  arma- 
ture when  the  line  circuit  is  broken.  The 


motor  then  acts  as  a generator  and  forces 
current  through  the  resistor  and  the  stored 
energy  of  the  machinery  is  in  this  way 
dissipated.  On  polyphase  motors  electric 
braking  can  be  obtained  by  energizing  one 
phase  winding  with  direct  current. 

BRAMHALL,  DEANE  CO.— 261-265  W. 
36th  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  sterilizers,  cooking,  heating  and 
labor-saving  devices.  Business  established 
1859.  President  and  general  manager,  Ed- 
ward B.  Brooks;  vice-president  and  treas- 
urer. William  H.  May;  secretary,  J.  W. 
Wilson;  sales  manager,  A.  L.  Altenbrand. 
Factory,  Brooklyn,  N.  Y. 

BRAMMER  MFG.  CO.,  H.  F.— Davenport. 
Iowa.  Manufacturer  of  electric  washing 
machines.  President,  H.  W.  Hubers;  vice- 
president,  Henry  Braunlich;  secretary  and 
treasurer,  Howard  W.  Power. 

BRANDELL  CO.,  THE.— Union  Central 
Tower,  Cincinnati.  Ohio.  Manufacturer  of 
motor-driven  machinery  for  the  manufac- 
ture of  concrete  products.  Factory,  Co- 
lumbus. Ind. 

BRANDEN.  — Trade  name  for  pump 
valves  manufactured  by  the  Crosby  Steam 
Gage  & Valve  Co.,  Boston,  Mass. 

BRANDERS  AND  BRANDING  DEVICES, 
ELECTRIC. — Portable  branders  or  branding 
irons  are  constructed  something  like  an 
electric  soldering  iron  and  made  convenient 
for  connecting  to  an  electric  circuit  by  a 
flexible  cord.  The  conductors  pass  down 
through  a wooden  handle  and  terminate  in 
a heating  element  inside  the  iron  or  die. 
They  are  used  for  imprinting  leather,  wood 
and  meat  products.  Often  these  devices 
takes  the  form  of  a machine  into  which  the 
work  to  be  branded  is  fed  as  in  a punch 
press,  and  a large  imprint  Is  made.  This 
type  of  machine  is  used  for  labeling  wooden 
boxes,  etc. 

Manufacturers: 

Detroit  Electrical  Branding  Iron  Co.,  205 
Griswold  St.,  Detroit,  Mich.  “Detroit.” 

Electric  Heat  Unit  Co.,  1504  S.  Grand 
Ave.,  St.  Louis,  Mo. 

Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

Schneider  Mfg.  Co.,  G.  J..  Detroit,  Mich. 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St..  New  York,  N.  Y. 

BRANDE8,  INC.,  C.— 32  Union  Sq.,  New 
York,  N.  Y.  Manufacturer  of  radio  receivers. 
Business  established  1908.  President  and 
treasurer,  Frederick  Dietrich;  vice-prf si- 
dent.  John  L.  Stamp;  secretary,  H.  C.  Fried. 

BRANDT-DENT  CO.— Watertown,  Wis. 
Manufacturer  of  lighting  fixtures.  President. 
Gabriel  B.  Levy:  vice-president,  Alfred  J. 
Price;  secretary  and  treasurer,  George  A. 
Richards. 

BRANDT.  RANDOLPH.— 70  Cortlandt 
Sf  New  York.  N.  Y.  Manufacturer  of 
packings  for  pistons,  valves,  etc.,  gaskets 
and  valves.  Business  established  1876. 

BRANDYWINE  FIBRE  PRODUCTS  CO. 

— P.  O.  Box  122,  Wilmington,  Del.  Manu- 
facturer of  electric  candles,  fiber  sheets, 
rods,  etc.  Business  established  1915.  Presi- 
dent and  general  manager,  H.  J.  Davis; 
vice-president  and  treasurer,  G.  K.  Davis; 
secretary,  H.  J.  Davis,  Jr. 

BRANFORD  ELECTRIC  CO.,  INC.— 9 

Church  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  heating  appliances  and  wire. 
Business  established  1918.  President  and 
treasurer,  W.  E.  Hitchcock;  secretary  and 
general  manager,  T.  A.  Lewis.  Factory, 
Branford,  Conn. 

BRANSTON  CO.,  CHARLES  A. — Buffalo, 
N.  Y.  Manufacturer  of  X-ray  and  electro- 
therapeutic  apparatus.  Business  established 
1915.  President  and  owner,  Charles  A. 
Branston;  treasurer,  Theresa  Glover;  gen- 
eral manager.  James  S.  La  Trobe;  sales 
manager.  W.  S.  Wallace.  Main  office,  41-45 
Ellieott  St..  Buffalo,  N.  Y.  Factories,  Buf- 
falo. N.  Y..  and  Toronto.  Ont.  Branch 
offices.  505  5th  Ave.,  New  York.  N.  Y.; 
Garden  Pier,  Atlantic  City,  N.  J.;  355  Yonge 
St..  Toronto,  Ont.,  Can. 

BRANTFORD  WASHING  MACHINE  CO., 
LTD. — 72  Colborne  St.,  Brantford,  Ont., 
Can.  Manufacturer  of  electric  washing 
machines.  A.  C.  Lyons,  owner. 

BRASCO. — Trade  name  for  switch  ex- 
tension manufactured  by  the  Luminous 
Unit  Co.,  Division  of  the  St.  Louis  Brass 
Mfg.  Co.,  St.  Louis,  Mo. 

BRASCOLITE. — Trade  name  for  semi- 
indirect  lighting  fixtures  manufactured  by 
the  Luminous  Unit  Co.,  Division  of  the  St. 
Louis  Brass  Mfg.  Co.,  2615  Washington 
Ave.,  St.  Louis,  Mo. 


BRASS. — One  of  the  best  known  and  most 
commonly  used  metals  or  alloys.  In  general, 
brass  is  an  alloy  of  copper  and  zinc,  although 
lead  or  tin  is  often  present  in  small  quan- 
tities. Generally  speaking,  when  the  zinc 
content  is  greatly  decreased  and  tin  is 
added,  the  alloy  is  known  as  bronze.  When 
both  tin  and  lead  are  omitted  and  nickel 
added  the  alloy  is  known  commercially  as 
nickel  silver,  formerly  called  German  silver. 
Depending  upon  its  intended  use,  brass 
contains  from  60%  to  80%  of  copper,  and 
40%  to  20%  of  zinc.  For  special  purposes, 
such  as  the  making  of  spring  brass,  about 
1%%  of  tin  is  added,  while  for  other  special 
uses  1 V6%  to  2%  of  lead  is  used.  Brass  is 
both  malleable  and  ductile  to  a marked 
degree/  The  best  known  makers  vary  the 
analysis  somewhat  depending  upon  whether 
the  desired  finished  product  is  to  be  sheet, 
rod.  tube  or  casting.  Depending  upon  its 
analysis,  brass  melts  at  from  1600°  to  1800° 
F.  and  has  a tensile  strength  ranging 
roughly  from  30,000  lbs.  per  sq.  in.  in  castings 
to  78,000  lbs.  per  sq.  in.  in  wire.  Brass  is 
very  largely  used  in  electrical  work  on 
account  of  its  high  conductivity,  nonrusting 
qualities  and  ease  of  working  into  small 
parts.  i 

BRASS  BARS,  SHEETS,  RODS  AND 
TUBING. — The  commercial  forms  of  brass 
for  manufacturing  purposes  are  bars,  sheets, 
rods  and  tubing.  In  these  forms  it  is  used 
for  the  manufacture  of  parts  of  many  elec- 
trical products.  It  is  malleable  and  ductile 
and  the  various  compositions  that  may  be 
used  provide  great  flexibility  in  the  char- 
acteristics of  the  finished  product.  Brass 
bars  are  used,  for  various  conducting  strips 
in  apparatus,  and  the  bars  may  be  milled 
or  cut  into  special  shapes.  The  brass  sheets 
are  adapted  to  a large  number  of  uses.  By 
means  of  punch  press  operation^  hundreds 
of  small  parts  are  made,  such  as  terminals, 
contacts,  springs,  magnetic  shields  and 
many  other  parts  where  the  corrosion- 
resisting  properties  are  utilized.  Brass 
sheets  and  large  tubes  are  used  extensively 
for  spinning  lighting  fixture  parts.  Rods 
are  also  extensively  used  as  they  are  adapted 
to  screw-machine  work.  Various  forms  of 
terminal  screws,  binding  posts,  connectors, 
plugs,  lugs,  etc.,  and  many  special  forms 
are  made  from  rods.  Brass  tubing  is  also 
used  very  largely.  By  means  of  swaging, 
punch  press,  and  numerous  screw-machine 
and  other  lathe  operatiorts  a great  number 
of  articles  may  be  made  from  tubing.  Many 
fixture  stems,  telephone  parts  and  various 
lugs,  etc.,  are  included  in  this  number. 

Manufacturers: 


Alloy  Steel  Products  Corp.,  123  Liberty 
St..  New  York,  N.  Y. 

AMERICAN  BRASS  CO..  THE.  Water- 
bury.  Conn.  Sheet  brass  in  various 
grades  for  drawing,  stamping  or  spin- 
ning. Brass  rods,  extruded  or  rolled 
and  drawn  in  round,  square,  hexagon, 
rectangular  and  special  shapes.  Free 
turning  brass  rods  for  screw  machine 
work.  Seamless  tubes  for  condensers. 
I.  P.  S.  brass  tubes  for  plumbing  in- 
stallation. Brazed  tubes  for  electrical 
fixtures,  etc.  (For  location  of  mills  and 
factories,  see  alphabetical  listing  under 
firm  name.) — Adv. 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y.  (Sheets.) 

American  Manganese  Bronze  Co.,  Holmes- 
burg  Junction,  Philadelphia,  Pa.  (Sheets, 
rods.)  “Spare’s.” 

Bridgeport  Rolling  Mills,  Inc.,  The,  Bruce 
and  Stratford  Ave.,  Bridgeport,  Conn. 
(Bars,  sheets.) 

Canadian  Seamless  Wire  Co.,  Ltd.,  198 
Clinton  St.,  Toronto,  Ont.,  Can.  (Tub- 
ing.)  _ 

Chase  Metal  Works,  236  Grand  St.,Water- 
bury,  Conn. 

Chase  Rolling  Mill  Co.,  236  Grand  St., 
Waterbury,  Conn.  (Sheets.) 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 


cago, 111. 

Crane.  Ltd..  1280  St.  Patrick  St..  Mont- 
real, Que.,  Can. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago.  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T.,  80 
Lafayette  St.,  New  York,  N.  Y.  “Star 
Brand.” 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT  ” 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John.  N.  B.,  Can. 

Metal  Products  Co..  Inc..  549  W.  Wash- 
ington St..  Chicago,  111. 

Mirete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St.,  Springfield,  Mass. 
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Mueller  Mfg.  Co.,  H.,  Decatur,  111. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Newman  Mfg.  Co.,  717-721  Sycamore  St., 
Cincinnati,  Ohio. 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn. 

Randolph -Clowes  Co.,  The,  Box  1012, 
Waterbury,  Conn. 

ROME  BRASS  & COPPER  CO..  Rome, 
N.  Y.  We  specialize  in  furnishing 
“Rome  Quality”  brass  and  copper 
bars,  sheets,  rods,  tubes,  copper  com- 
mutator bars,  segments,  busbars  and 
special  shapes  exactly  suited  for  all 
phases  of  the  electrical  industry — Adv. 

Rome  Hollow  Wire  & Tube  Co.,  Rail- 
road St.,  Rome,  N.  Y. 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury, Conn.  (See  display  advertisement 
on  page  1327.) 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 

Stimpson  Co..  Edwin  B.,  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

Tallman  Brass  & Metal.  Ltd.,  Wilson  St., 
Hamilton.  Ont.,  Can. 

Taunton-New  Bedford  Copper  Co.,  Taun- 
ton, Mass.  (Bars,  sheets  and  rods.) 

Titan  Metal  Co.,  Bellefonte,  Pa.  (Rods.) 

United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland,  Ohio.  (Tubing 
for  compressed  air.)  “U.  S.” 

United  Wire  & Supply  Co.,  1497  Elm- 
wood Ave.,  Auburn,  R.  I. 

Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J.  (Tubing.)  “Crescent.” 

Wolverine  Tube  Co.,  1411  Central  Ave., 
Detroit,  Mich.  (Tubing.) 

BRASS  FIXTURES  CO..  THE.— Plants- 
ville.  Conn.  Manufacturer  of  fixture  fittings 
and  metal  spinnings.  Business  established 
1915. 

BRASS  MELTING  BY  ELECTRIC  FUR- 
NACE.— Brass  has  long  been  melted  by 
means  of  a coal,  coke  or  oil  fire,  but  it  is 
only  within  the  last  six  years  that  electric 
brass-melting  furnaces  have  been  used. 
Their  use  has  Increased  rapidly  in  that  time 
due  to  several  outstanding  advantages  and 
economies.  The  loss  of  metal  by  oxidation 
is  reduced,  as  the  metal  is  melted  quicker 
and  in  a tightly  closed  space,  and  is  not 
maintained  at  a high  temperature  for  as 
long  a time.  The  heat  may  be  more  easily 
controlled  and  more  fully  utilized,  the 
working  conditions  are  very  much  improved 
and  storage  of  fuel  and  ashes  eliminated. 
The  net  operating  costs  are  generally  much 
lower  than  those  of  fuel- fired  furnaces. 

BRAUN  CO.,  THE.— 1616-35  N.  23rd  St., 
Philadelphia,  Pa.  Manufacturer  of  electric 
meat  and  food  choppers,  bone,  coffee  and 
laboratory  grinders  and  meat  slicere.  Busi- 
ness established  1887.  President.  William 
P.  M.  Braun;  vice-president  and  treasurer, 
W.  F.  H.  Braun;  secretary,  H.  Stein; 
general  manager,  L.  J.  Costa. 

BRAUN  GEAR  WORKS.— 1321-25  Gates 
Ave.,  Brooklyn,  N.  Y.  Manufacturers  of 
gears  and  pinions.  Business  established 
1908’.  President  and  treasurer,  A.  M.  Braun; 
vice-president  and  general  manager,  Jacob 
J.  Braun:  secretary  and  sales  manager, 
Joseph  J.  Braun,  Jr. 

BRAZING. — Brazing  is  a method  of  per- 
manently joining  two  pieces  of  metal  by 
means  of  a joint  composed  of  a film  of  brass 
or  other  metal  or  alloy  of  higher  fusing 
point  than  ordinary  solder.  The  term  is 
applied  oftenest  to  the  joining  of  two  pieces 
of  ferrous  metal  by  a nonferrous  one.  While 
there  is  no  well  marked  line  separating  the 
terms  “brazing”  and  “soldering.”  brazing 
is  generally  understood  to  involve  the  use 
in  the  joint  of  a copper-zinc  alloy  with  a 
comparatively  high  melting  point,  while 
soldering  means  the  use  of  a tin-lead  alloy 
with  a low  melting  point.  In  brazing,  the 
parts  to  be  joined  are  generally  heated  In 
a forge  or  In  an  open  flame  supplied  by  gas 
under  pressure,  while  in  soldering  the  alloy 
is  usually  melted  by  the  heat  of  a heated 
“copper”  or  soldering  iron  to  which  it 
adheres,  and  by  means  of  which  it  is  applied 
to  the  Joint. 

BRAZING  ALLOYS. — Brazing  alloys  are 
usually  copper-zinc  alloys  of  varying  pro- 
portions. The  melting  point  of  the  alloy 
depends  upon  the  percentage  of  zinc  present 
and  Is  lowered  as  the  zinc  increases.  The 
fusing  point  of  the  alloy  should  be  as  close 
as  possible  to  that  of  the  articles  to  be 
brazed.  One  common  composition  is  about 
50%  each  of  copper  and  zinc.  When  copper 
or  iron  are  to  be  brazed  a richer  copper 
alloy,  up  to  about  85%,  may  be  used,  as 
these  metals  have  a higher  fusing  point. 
Brazing  alloys  are  often  called  brazing  or 
hard  solder  or  spelter.  Very  frequently  the 
alloy  ip  cast  in  ingots,  which  are  then 


broken  up  into  granulated  form  by  ham- 
mering. Silver  and  tin  in  the  form  of  ribbon 
are  also  used  as  brazing  solder. 

BRAZING  COMPOUNDS.— A brazing  com- 
pound is  a flux  used  to  prevent  oxidation  of 
the  parts  to  be  united,  when  they  are 
heated  sufficiently  for  the  jointing  metal  or 
brazing  solder  to  adhere.  Borax  from  which 
the  water  of  crystallization  has  been  re- 
moved is  the  basis  of  many  brazing  com- 
pounds. 

Manufacturers: 

A.  & J.  Mfg.  Co.,  The,  559  W.  Lake  St., 
Chicago,  111. 

AMERICAN  BRASS  CO..  414  Meadow  St., 
Waterbury,  Conn. 

Anti-Borax  Compound  Co.,  Fort  Wayne, 
Ind.  “Anti-Borax.” 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  St., 
Indianapolis,  Ind. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Hungerford  Brass  & Copper  Co.,  U.  T.,  80 
Lafayette  St.,  New  York,  N.  Y.  “Star 
Brand.” 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT.” 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

Phillips-Laffitte  Co.,  The,  Pennsylvania 
Bldg.,  Philadelphia,  Pa.  “Laffltte.” 

Soluminum  Mfg.  & Engineering  Co.,  Inc., 
1790  Broadway,  New  York,  N.  Y.  “So- 
Luminum.” 

Standard  Brazing  Co.,  45  Bromfleld  St., 
Boston,  Mass.  “Tichon  Process.” 

Titan  Metal  Co.,  Bellefonte,  Pa. 

TURNER  BRASS  WORKS,  THE,  Syca- 
more, III.  (See  display  advertisement 
on  page  1326.) 

BRAZING  OUTFITS.— A brazing  outfit 
consists  of  a supply  of  flux  or  brazing 
compound,  clamps,  either  hand  or  bench  or 
wire  for  holding  the  work,  a forge  or  a 
blow  pipe  to  furnish  the  necessary  heat  and 
a supply  of  hard  solder,  spelter  or  other 
brazing  alloy,  which  may  be  either  a 
copper  and  zinc  alloy  in  granular  form, 
silver  ribbon  or  tin.  The  choice  of  the 
solder  depends  on  the  parts  to  be  brazed 
and  the  strength  desired.  A brazing  forge 
is  a convenience  but  not  a necessity. 

Manufacturers: 

Atkins  & Co..  E.  C.,  402  S.  Illinois  St., 
Indianapolis,  Ind. 

Bernz  Co.,  Otto,  17-37  Ashland  St.,  New- 
ark, N.  J.  “Always  Reliable.” 

Clayton  & Lambert  Mfg.  Co.,  1370-1380 
Beaubien  St..  Detroit,  Mich. 

Disston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston.” 

Electric  Brazing  & Welding  Machine  Co., 
Inc.,  30  Church  St.,  New  York,  N.  Y. 
“Bull  Dog.” 

Hauck  Mfg.  Co.,  126  Tenth  St..  Brooklyn, 
N.  Y. 

International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

TURNER  BRASS  WORKS.  THE.,  Syca- 
more. 111.  (See  display  adv.  page  1326.) 

BREADTH-FACTOR.— The  ratio  of  the 
voltage  induced  in  a distributed  winding  of 
an  a-c.  armature  to  the  voltage  which 
would  be  Induced  if  the  distributed  coils 
were  concentrated  into  one  coil  of  the  same 
pitch  and  other  conditions  were  maintained 
the  same.  It  is.  therefore,  the  ratio  of  the 
vector  sum  of  the  voltages  of  the  distrib- 
uted coils  to  their  arithmetical  sum.  This 
ratio  is  also  called  the  distribution-factor. 

BREAK  ARMS.— Where  series  street- 
lighting circuits  are  looped  to  a lamp  from 
an  overhead  circuit,  a breakarm  is  substi- 
tuted for  a line  insulator  pin,  for  the 
support  of  adjoining  spans.  The  breakarm 
is  about  1 ft.  long,  carries  an  insulator  at 
each  end  and  is  placed  in  a horizontal 
position  by  a metal  pin  In  the  middle,  which 
fits  into  the  crossarm.  It  is  usually  of 
malleable  iron. 

BREAKDOWN  TORQUE.— The  maximum 
torque  which  an  a-c.  motor  can  exert  before 
being  brought  to  rest,  when  this  maximum 
torque  is  greater  than  the  torque  at  zero 
speed.  A motor  which  gives  its  greatest 
torque  at  zero  speed  has  no  breakdown 
torque.  The  term  is  used  in  connection 
with  induction  and  synchronous  motors.  It 
is  also  called  “pull-out  torque”  and  “stalling 
torque.” 

BREAKERS,  Cl RCUIT.— Special  forms  of 
switches,  usually  automatic,  for  breaking  a 
circuit  under  abnormal  conditions.  (For 
details,  types  and  makers,  see  Circuit 
breakers.) 

BREAK-NOT.— Trade  name  for  hydrom- 
eter syringes  manufactured  by  E.  Edelmann 
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& Co.,  2638-56  N.  Crawford  Ave.,  Chicago, 
Illinois. 

BREAST  WATER  WHEEL.— A prac- 
tically obsolete  type  of  water  wheel  which 
revolved  in  a curved  bed  or  breast  of 
masonry  or  timber  and  had  the  water  strike 
it  somewhere  between  the  level  of  the  axle 
and  30°  to  45°  from  the  top. 

BREATHING  VENTS,  TRANSFORMER. 
— A device  by  which  the  inhalation  and 
exhalation  of  air  can  take  place  with 
changing  temperature,  due  to  variation  of 
transformer  load,  while  introducing  as  little 
moisture  as  possible.  A small  tube,  opening 
into  the  top  of  the  transformer,  connects 
to  a chamber,  in  which  is  a drying  chem- 
ical, such  as  quick  lime,  calcium  chloride, 
etc.  If  for  outdoor  use,  baffle  plates  to 
prevent  the. entrance  of  rain  or  snow  are 
provided.  A special  type  of  these  vents  is 
called  an  oil  conservator,  which  see. 

BREAZNELL,  J.  H.— 26  Court  St..  Brook- 
lyn, N.  Y.  Manufacturer  of  dry  battery 
connectors  and  terminal  connectors  for 
automotive  ignition  and  electrical  purposes. 
Established  1914.  J.  H.  Breaznell,  pro- 
prietor. 

BRECHT  CO. — St.  Louis,  Mo.  Manufac- 
turer of  electric  meat  choppers. 

BREECHING,  BOILER  SMOKE.— This  Is 
a sheet  steel  duct,  usually  of  rectangular 
cross  section,  installed  horizontally  at  the 
rear  of  the  boiler  for  conveying  the  smoke 
and  gases  from  the  boiler  flues  to  the  smoke 
stack  or  chimney.  When  the  stack  serves 
a battery  (or  group)  of  boilers  the  breech- 
ing is  made  progressively  larger  as  it 
receives  the  gases  from  the  successive 
boilers. 

Manufacturers: 

Codd  Co.,  E.  J..  700-708  S.  Caroline  St., 
Baltimore,  Md. 

Lancaster  Iron  Works,  Lancaster.  Pa. 

BREEZE  METAL  HOSE  MFG.  CO.— 22 
Calumet  St.,  Newark,  N.  J.  Manufacturer 
of  flexible  metal  hose,  tubing  and  acces- 
sories. Business  established  1906.  President. 
Orrin  G.  Cock;  secretary.  A.  F.  Miles; 
treasurer  and  general  manager,  Colman  S. 
O'Loughlln. 

BREEZER. — Trade  name  for  electric  fans 
manufactured  by  the  Llndstrom,  Smith  Co., 
3212-38  W.  Lake  St.,  Chicago,  111. 

BRENKERT  LIGHT  PROJECTION  CO. 
— 49  Cortland  Ave.,  Detroit,  Mich.  Manu- 
facturer of  stereopticons,  floodlight  pro- 
jectors. spotlights,  searchlights  and  acces- 
sories. Business  established  1909.  President. 
J.  W.  Brenkert.  Sr.;  secretary,  Joseph 
Brenkert;  treasurer,  Karl  Brenkert. 

BRENNAN  & CO.,  JOHN.— 24th  St.  and 
M.  C.  R.  R..  Detroit.  Mich.  Manufacturers 
of  boilers,  tanks,  etc.  Business  established 
1847.  President,  F.  S.  Werneken;  vice- 
president.  H.  S.  Werneken;  secretary  and 
treasurer,  F.  E.  Werneken. 

BRENOPTICON. — Trade  name  for  stere- 
opticons manufactured  by  the  Brenkert 
Light  Projection  Co.,  49  Cortland  Ave., 
Detroit,  Mich. 

BREWSTER  CO.,  INC.,  THE  WILLIAM. 

— 30  Church  St.,  New  York,  N.  Y.  Manu- 
facturer of  demagnetizers  and  electric  en- 
gravers. 

BRICK  AND  TILE,  ACIDPROOF  FOR 
BATTERY  AND  ELECTROCHEMICAL 
ROOMS. — Brick  and  tile  for  this  purpose 
should  be  vitrified.  If  laid  in  cement,  the 
joints  between  the  bricks  should  be  pro- 
tected by  an  asphaltic  compound  to  protect 
the  cement  from  acid  which  may  be  spilled 
on  the  floor.  The  bricks  or  tiles  used  should 
be  as  large  as  possible  to  reduce  the  number 
of  the  joints.  The  floor  should  slope  about 
1 in.  in  9 or  10  ft.  and  the  slope  should  end 
in  a gutter  connected  with  a tile  drain. 

Manufacturers: 

Belden  Brick  Co.,  The,  712  Tuscarawas 
St.,  W.,  Canton,  Ohio. 

BRICKS,  FIRE.  FOR  BOILER,  ELEC- 
TRIC AND  OTHER  FURNACES.— Fire 
bricks  are  bricks  made  of  special  fire  clays 
or  compositions  that  will  endure  the  very 
high  temperatures  now  developed  in  boiler 
practice  or  in  other  furnaces.  The  qualities 
of  a Are  brick  are  judged  by  the  plasticity, 
the  hardness  and  probability  of  cracking, 
tensile  and  compressive  strength,  etc.  The 
plasticity,  or  tendency  of  the  brick  to 
become  plastic,  usually  occurs  at  a tem- 
perature much  below  the  melting  point,  but 
it  may  cause  the  brick  to  become  deformed 
under  the  stresses  to  which  it  is  subjected. 
Fire  bricks  are  generally  made  of  Are  clay 
of  various  compositions.  For  special  pur- 
poses, such  as  for  some  very  high  tempertw- 
ture  furnaces,  other  refractory  materials, 
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such  as  carborundum,  silica,  kieselguhr, 
etc.,  are  made  into  bricks.  The  thermal 
conductivity  of  some  of  these  is  less  than 
fire  brick  and  this  is  very  important  in  the 
construction  of  electric  furnaces,  for  in- 
stance, where  as  much  heat  as  possible 
should  be  retained  in  the  furnace. 


Manufacturers: 

Bernitz  Furnace  Appliance  Co.,  15  State 
St.,  Boston,  Mass. 

Betson  Plastic  Fire  Brick  Co.,  Inc.,  Home, 
N.  Y. 

Big:  Savage  Fire  Brick  Co.,  Frostburg, 
Md. 

Denver  Fire  Clay  Co.,  Denver,  Colo. 
"DFC." 


Detrick  Co..  M.  H..  155  E.  Superior  St.. 
Chicago,  111.  "Detrick.” 

Drake  Non-Clinkering  Furnace  Block 
Co.,  Inc..  3 Beekman  St.,  New  York, 
N.  Y.  “Drake." 

Gravert,  Inc.,  William  J..  246  Jackson 
Ave.,  Long  Island  City.  N.  Y. 

Green  Fire  Brick  Co..  A.  P.,  Mexico, 
Mo.  “Empire,"  “Crown,"  “Stand- 
ard." 

Harbison-Walker  Refractories  Co.,  Farm- 
ers Bank  Bldg.,  Pittsburgh,  Pa. 

Jointless  Fire  Brick  Co.,  1130  Clay  St., 
Chicago.  111. 

King  Refractories  Co.,  Inc.,  1709  Niagara 
St..  Buffalo,  N.  Y. 

Laclede-Christy  Clav  Products  Co.,  St. 
Louis,  Mo.  (Also  fire  clay.) 

Los  Angeles  Pressed  Brick  Co.,  Frost 
Bldg.,  Los  Angeles,  Cal. 

Olive  Hill  Refractories  Co.,  The,  Ash- 
land. Ky. 

Pacific  Clay  Products  Co.,  American 
Bank  Bldg..  Los  Angeles,  Cal. 

Texarkana  Pipe  Works,  Texarkana,  Tex. 

Woodlson  Co.,  The  E.  J..  Detroit,  Mich. 


BRIDGEPORT  BOILER  WORKS  CO„ 
THE.— 202  Housatonlc  Ave..  Bridgeport, 
Conn.  Manufacturers  of  water-tube  and 
fire-tube  boilers.  Business  established 
1865.  President,  treasurer  and  general 
manager.  H.  N.  McCathron;  secretary, 
John  McCathron. 


BRIDGEPORT  BRASS  CO.— Bridgeport. 
Conn.  Manufacturer  of  electrical  wires, 
commutator  bars,  rings,  segments,  and 
other  copper  and  bronze  products.  Presi- 
dent, Frederick  J.  Kingsbury;  vice-presi- 
dent. W.  R.  Webster;  secretary,  R.  I. 
Neithercut;  treasurer  and  general  manager, 
Guy  P.  Miller;  sales  manager,  Warren  D. 
Blatz.  Main  office  and  factory,  Bridgeport, 
Conn.  Branch  offices,  Woolworth  Bldg.. 
New  York,  N.  Y.;  1106  State-Lake  Bldg  , 
Chicago,  111. 

BRIDGEPORT  CHAIN  CO.— Bridgeport, 
Conn.  Manufacturer  of  arc  lamp  and 
other  chains. 

BRIDGEPORT  HARDWARE  MFG. 
CORP.,  THE. — Bridgeport,  Conn.  Manu- 
facturer of  screw  drivers,  nail  pullers,  etc. 
President,  Willis  F.  Hobbs;  secretary,  Ar- 
thur I.  Platt;  treasurer,  Harry  B.  Curtis. 

BRIDGEPORT  ROLLING  MILLS,  INC., 
THE. — Bruce  and  Stratford  Ave.,  Bridge- 
port, Conn.  Manufacturer  of  brass,  nickel 
silver  and  bronze.  Business  established  1919. 
President,  William  R.  Bull;  vice-president 
and  general  manager,  George  D.  Stearns; 
secretary,  treasurer  and  sales  manager, 
Anton  C.  Raffauf. 


BRIDGES. — Trade  name  for  friction 
clutches  manufactured  by  the  Bawden  Ma- 
chine Co.,  Ltd.,  163-175  Sterling  Road, 
Toronto,  Ont.,  Can. 

BRIDGES,  RAILWAY  CATENARY  AND 
S I G N A L. — Structures  spanning  railway 
tracks;  usually  made  of  structural  steel. 
In  electrified  trunk-line  railways  using 
“catenary"  overhead,  the  bridges  support 
the  messenger  wire  of  the  catenary  and 
may  be  spaced  as  much  as  300  ft.  apart  or 
more.  In  signal  work  similar  bridges  may 
be  used  to  support  the  semaphores. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St., 
New  York,  N.  Y.  (See  display  adver- 
tisement on  page  1257.) 

Arch  bo  Id -Brady  Co.,  Syracuse,  N.  Y. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg.  Co., 
East  53rd  St.,  Cleveland,  Ohio. 

BRIDGES,  RECEPTACLE  MOUNTING. 

— Metal  brackets  used  for  mounting  recep- 
tacles in  outlet  boxes,  etc.,  which  are 
usually  made  adjustable  to  accommodate 
the  different  receptacles.  The  adjustable 
bridges  are  usually  formed  out  of  sheet 
metal.  Other  bridges  are  small  castings 
which  are  threaded  to  receive  a fixture  stud 
or  iron  pipe. 


Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  "Bryant." 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Faries  Mfg.  Co.,  Decatur,  111. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave..  Pittsburgh,  Pa. 

BRIDGES,  WHEATSONE,  LABORA- 
TORY STANDARD. — These  are  Wheatsone 
bridge  sets  of  special  design  to  secure  the 
highest  possible  accuracy  in  laboratory 
measurements  of  resistance  and  conduct- 
ance. Their  coils  for  obtaining  adjustable 
resistances  and  their  ratio  coils  are  usually 
certified  to  be  within  a certain  guaranteed 
accuracy,  which  ranges  from  0.05%  to  0.01%. 
The  adjustable  coils  are  arranged  either  on 
the  1-2-3-4  plan,  the  9 or  10-coil  decade 
plan,  or  some  special  decade  plan.  Some- 
times separate  standard  resistance  units 
are  used  as  ratio  coils.  The  battery  and 
galvanometer  are  nearly  always  separate 
from  the  bridge  proper.  All  contacts  and 
connectors  are  of  large  area  to  minimize 
errors  due  to  contact  resistance. 

Modified  forms  of  Wheatsone  bridge  are 
also  much  used.  For  accurate  comparison 
of  resistances,  the  Carey  Foster  bridge  or 
the  Kelvin  double  bridge  may  be  used;  the 
Carey  Foster  bridge  also  is  well  adapted  to 
the  measurement  of  temperature  coefficients 
of  resistance.  The  essential  features  of  the 
Carey  Foster  bridge  are  a slide  wire  for 
the  two  ratio  arms  of  the  bridge  and  a 
commutating  device  by  means  of  which  the 
coils  whose  resistances  are  being  compared 
can  easily  be  interchanged.  The  distinctive 
advantage  over  the  ordinary  bridge  meas- 
urements is  the  elimination  of  all  contact 
and  other  unknown  resistances.  It  is  usually 
designed  for  the  comparison  of  standard 
resistances,  connection  being  made  through 
mercury  cups.  The  Kelvin  double  bridge  is 
also  well  adapted  for  the  measurement  of 
low  resistances,  since  by  its  use  the  resist- 
ance of  contacts  and  other  unknown  resist- 
ances are  eliminated.  It  differs  from  the 
four-arm  bridge  in  the  addition  of  two 
auxiliary  resistances  which  are  placed  In 
series  and  shunted  around  the  resistance  to 
be  eliminated. 

Manufacturers: 

Beck  Bros.,  3648  N 2nd  St.,  Philadelphia, 
Pa. 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago.  111. 

Foote,  Pierson  & Co.,  160-162  Duane  St., 
New  York.  N.  Y. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Hindle,  Charles  F.,  45  Spring  St..  Ossi- 
ning. N.  Y.  (Special  types.)  "American." 

LEEDS  * NORTHRUP  CO..  4901  Stenton 
Ave.,  Philadelphia.  Pa.  "Hoopes." 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia.  Pa. 

Standard  Scientific  Co.,  147-153  Waverly 
PI..  New  York.  N.  Y.  "Stnnsico." 

THOMPSON-LEVERING  CO..  327  Arch 
St..  Philadelphia,  Pa.  “Peerless."  (See 
display  adv.  page  1286.) 

WELCH  MFG.  CO.,  W.  M„  1516  Orleans 
St..  Chicago,  111. 

Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

BRIDGES,  WHEATSTONE,  PORTABLE. 
— These  bridges  consist  of  a compact  as- 
sembly of  resistors  and  contact  keys  (some- 
times also  a portable  galvanometer)  for  the 
convenient  measurement  of  resistances. 
The  resistors  are  connected  to  form  a 
Wheatstone’s  bridge  and  are  arranged  in 
either  the  assorted-unit,  the  decade  or  the 
dial  forms.  The  whole  assembly  is 
mounted  in  a box  which  is  provided  with 
a handle  for  convenience  in  carrying. 
Many  different  makes  and  styles  are  on 
the  market.  Also  see  Testing  sets,  port- 
able (battery,  bridge  and  galvanometer 
type). 

Manufacturers: 

Bunnell  & Co.,  J.  H..  32  Park  Place,  New 
York.  N.  Y.  "Bunnell." 

Central  Scientific  Co..  460  E.  Ohio  St., 
Chicago,  111, 

Foote,  Pierson  & Co..  Inc.,  160-162  Duane 
St..  New  York.  N.  Y. 

General  Radio  Co..  11  Windsor  St.,  Cam- 
bridge. Mass.  (Slide  wire.) 

LEEDS  & NORTHRUP  CO.,  4901  Stenton 
Ave..  Philadelphia,  Pa. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO..  4 Norfolk  St..  Cambridge,  Mass. 

THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  "Peerless."  (See 
d’splay  adv.  page  1286.) 

Williams,  Brown  & Earle,  Inc..  918  Chest- 
nut St..  Philadelphia,  Pa. 


BRIDGETON  CHANDELIER  CO.— Bel- 
mont & Oxford  Sts.,  Bridgeton,  N.  J. 
Manufacturer  of  lighting  fixtures.  Busi- 
ness established  1912.  President,  J.  L. 
Rice;  vice-president  and  sales  manager,  J. 
P.  Reeves;  secretary,  treasurer  and  gen- 
eral manager.  L.  M.  Felmey. 

BRIDGING. — A term  used  in  telephony  to 
Indicate  the  connection  of  bells  and  coils 
bridged  across  the  two  sides  of  the  line  or 
in  multiple.  It  also  refers  to  a system  of 
party-line  telephones  in  which  the  instru- 
ments are  connected  in  this  manner  Instead 
of  in  series. 

BRIGGS  6.  STRATTON  CO.— Milwaukee. 
Wis.  Manufacturer  of  battery-charging 
sets,  circuit  breakers,  automobile  lamps, 
refrigerators,  relays,  switches  and  other 
electrical  specialties.  Business  established 
1909.  President  and  general  manager.  S.  F. 
Briggs;  vice-president,  secretary  and  treas- 
urer. F.  W.  Manegold;  sales  manager  (elec- 
trical specialties),  E.  M.  Soreng;  sales  man- 
ager (refrigerators),  H.  G.  Jubell.  Main 
office  and  factory,  1047  Louis  Ave.,  Milwau- 
kee, Wis.  Branch  offices,  708  Ford  Bldg., 
Detroit,  Mich.;  521  Guardian  Bldg.,  Cleve- 
land. Ohio. 

BRIGHT  STAR. — Trade  name  for  flash- 
lights made  by  the  Bright  Star  Battery  Co., 
310  Hudson  St.,  New  York,  N.  Y. 

BRIGHT  STAR  BATTERY  CO.— New 
York,  N.  Y.  Manufacturer  of  flashlights, 
flashlight  batteries  and  cases.  President, 
Israel  Koretzky;  secretary  and  treasurer, 
Harry  Koretzky;  general  manager,  Freder- 
ick D.  Conklin.  Main  office  and  factory, 
310  Hudson  S{.,  New  York,  N.  Y.  Branch 
offices  and  warehouses,  9 S.  Clinton  St., 
Chicago.  111.;  534  Merchants  Exchange 

Bldg..  San  Francisco,  Cal.  Sales  repre- 
sentatives, Slaughter-Riter  Co.,  1521  Com- 
merce St.,  Dallas,  Tex.;  Walter  E.  White, 
P.  O.  Box  302,  St.  Johns,  New  Foundland, 
Can. 

BRIGHTMAN  FURNACE  CO.— 2 5 7 0 
Broadway,  Cleveland,  Ohio.  Manufacturer 
of  boiler  furnaces. 

BRIGHTNESS. — A term  referring  to  the 
appearance  of  an  illuminated  object  or  sur- 
face. Its  brightness  depends  both  upon  the 
intensity  of  illumination  and  the  diffusing 
properties  of  the  surface,  since  much  of 
the  light  is  absorbed  and  lost;  for  an  im- 
perfect diffuser  the  brightness  may  vary 
with  the  angle  of  view.  The  brightness  of 
two  objects  having  equal  illumination  in- 
tensities but  differing  In  color  is  different 
because  of  their  different  absorption 
Brightness  is  expressed  in  candlepower  per 
sq.  cm.  or  per  sq.  in.,  and  in  lamberts. 
which  is  the  brightness  of  a perfectly  dif- 
fusing surface  radiating  or  reflecting  one 
lumen  per  sq.  cm.  For  most  purposes  the 
millilambert  (0.001  lambert)  is  the  prefer- 
able practical  unit. 

BRIGHTWHITE.— Trade  name  for  white 
bronze  for  fixtures,  etc.,  manufactured  bv 
the  MTrete  Metal  Co.  of  Mass.;  Inc:,  225 
Main  St.,  Springfield,  Mass. 

BRILL  CO.,  THE  J.  G.— 62nd  St.  & 
Woodland  Ave.,  Philadelphia,  Pa.  Manu- 
facturer of  electric  cars  and  car  equipment. 
Business  established  1868.  President,  Sam- 
uel M.  Curwen;  vice-presidents,  W.  H. 
Heulings.  Jr.;  J.  W.  Rawle;  secretary,  Hen- 
ry C.  Esling;  treasurer.  Edward  P.  Rawle; 
general  manager,  Robert  B.  Liddell;  sales 
manager,  W.  H.  Heulings,  Jr.  Sales  rep- 
resentatives, American  Car  Co.,  St.  Louis, 
Mo.;  G.  C.  Kuhlman  Car  Co.,  Cleveland, 
Ohio:  Wason  Mfg.  Co.,  Springfield.  Mass. 

BRILLIANT. — Trade  name  for  electric 
signs  made  by  the  Brilliant  Sign  Co.,  3531 
Washington  Ave.,  St.  Louis,  Mo. 

BRILLIANT  MFG.  CO.— 1037  Ridge  Ave.. 
Philadelphia,  Pa.  Manufacturer  of  elec- 
tric signs. 

BRILLIANT  SIGN  CO.— 3531  Washing- 
ton Ave.,  St.  Louis,  Mo.  Manufacturer  of 
electric  signs  and  letters.  Business  estab- 
lished 1891.  President,  Frederic  A.  Kehl; 
vice-president,  Frank  L.  Kehl;  secretary, 
John  A.  Kehl. 

BRINK,  INC.,  C.  I.— 24  Gold  St..  Boston, 
Mass.  Manufacturer  of  electric  signs  and 
theatrical  lighting  equipment.  Business  es- 
tablished 1866.  President  and  treasurer, 
Charles  I.  Brink;  general  manager,  John  C. 
Brink.  Factory,  South  Boston,  Mass. 

BRISTOL. — Trade  name  for  automatic 
counters  manufactured  by  the  C.  J.  Root 
Co..  Bristol,  Conn. 

BRISTOL  CO.,  THE.— Waterbury,  Conn. 
Manufacturer  of  recording  electrical  instru- 
ments. President.  Wm.  H.  Bristol;  secre- 
tary, S.  R.  Bristol;  treasurer.  Harris 
Whittemore;  general  manager,  J.  P.  Greer; 
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sales  manager,  H.  L.  Griggs.  Main  office 
and  factory,  Waterbury,  Conn.  Branch  of- 
fices, Boston,  Mass.;  New  York,  N.  Y.; 
Pittsburgh,  Pa.;  Chicago,  111.;  San  Fran- 
cisco, Cal. 

BRISTOW. — Trade  name  for  electrothera- 
peutio  induction  coils  manufactured  by  the 
McIntosh  Battery  ft  Optical  Co.,  217-223  N. 
Desplaines  St.,  Chicago,  111. 

BRITASDAY. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Pittsburgh 
Metal  Spinning  ft  Stamping  Co.,  821-823 
Locust  St.,  Pittsburgh,  Pa. 

BRITE  LITE  LAMP  MFQ.  CO.,  INC.— 214 
Oxford  St.,  Providence,  R.  I.  Manufacturer 
of  tungsten  lamps.  President,  George  Coby; 
secretary  and  treasurer,  Ely  Egnatoff;  sales 
manager,  A.  Ullman. 

BRITELITE. — Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the  J.  H. 
Edmunds  Co.,  Ltd.,  225  Richmond  St.,  W., 
Toronto,  Ont.,  Can. 

BRITERLITE. — Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
Wagner-Woodruff  Co.,  830  S.  Olive  St., 
Los  Angeles,  Cal. 

BRITISH  COLUMBIA  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS. — Secretary- treasurer,  Capt.  W. 
J.  Conway.  406  Yorkshire  Bldg.,  Vancouver, 
B.  C.,  Can. 

BRITISH  COLUMBIA  ELECTRICAL  CO- 
OPERATIVE ASSOCIATION.  — Chairman, 
George  Kidd,  general  manager,  British  Co- 
lumbia Electric  Railway  Co.,  Vancouver, 
B.  C.,  Can. 

BRITISH  THERMAL  UNIT.— The  British 
thermal  unit  is  the  unit  of  heat  commonly 
used  in  the  United  States  and  other  Eng- 
lish-speaking countries.  It  is  the  l/180th 
part  of  the  heat  required  to  raise  the  tem- 
perature of  one  pound  of  water  from  32°  to 
212°  Fahrenheit.  It  is  substantially  equal 
to  the  heat  required  to  raise  the  tempera- 
ture of  one  pound  of  water  from  63°  to  64® 
F.  One  B.  t.  u.  equals  252  calories.  The 
British  thermal  unit  is  sometimes  descrip- 
tively called  the  pound-degree  Fahrenheit. 

BRITTON  ft  DOYLE 205  Caxton  Bldg., 

Cleveland.  Ohio.  Manufacturers  of  electric 
sheet  and  press  plate  heaters. 

BRL.-WTrade  name  for  electric  cranes, 
hoists,  industrial  trucks  and  tractors  made 
by  the  Baker  R & L Co.,  Cleveland,  Ohio. 

BROADSIDE. — Trade  name  for  photo- 
graphic arc  lamps  manufactured  by  M.  J. 
Wohl  & Co.,  Inc.,  Payntar  Ave.  & Hancock 
St.,  Long  Island  City,  N.  Y. 

BROADWAY  RADIANT.— Trade  name 
for  commercial  lighting  units  manufactured 
by  the  Manhattan  Distributing  Co.,  Trans- 
portation Bldg.,  Chicago,  111. 

BROCKLEN  UNDERGROUND  ELEC- 
TRICAL  MFG.  CO. — Glenside,  Pa.  Manu- 
facturer of  electrical  underground  con- 
struction tools  and  specialties.  Business 
established  1914.  President  and  general 
manager,  E.  L.  Brock  way;  secretary  and 
treasurer,  C.  M.  Brockway, 

BROHARD  CO.— Philadelphia,  Pa.  Manu- 
facturers of  expansion  bolts. 

BROILERS,  ELECTRIC.— Electric  broil- 
ers are  cooking  utensils  in  which  the 
article  being  broiled,  such  as  a steak.  Is 
subjected  to  the  direct  heat  of  the  heating 
element  which  usually  is  placed  above  the 
food  to  be  broiled.  There  is  usually  a heat- 
reflecting  plate  above  the  element  to  direct 
the  heat  down  on  the  food.  Separate  broil- 
ers are  made  chiefly  for  hotel  and  restau- 
rant use.  Electric  ranges  frequently  have 
a broiling  oven  below  the  baking  oven  with 
a single  heating  element  between  them. 
Broilers  may  sometimes  be  made  from  a 
chafing  dish  or  grill  by  placing  a reflecting 
plate  over  the  heating  unit,  which  is  in- 
serted above  the  dish  containing  the  food. 

Manufacturers: 

Bramhall.  Deane  Co.,  261-265  W.  36th  St., 
New  York.  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,"  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St..  Hamilton,  Ont.,  Can. 

Duparquet,  Huot  & Moneuse  Co.,  168-114 
W.  22nd  St.,  New  York.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint,”  “Edison.”  (See  display 
adv.  pages  1292-1293.) 

Weeks  Mfg.  Co..  H.  G.,  Hamilton,  Ohio. 
“Auto-Grill.” 


BROMATES. — Salts  of  bromic  acid 
(HBrOs).  They  are  readily  produced  by 
electrolyzing  alkali  bromide  solutions,  using 
a smooth  platinum  anode. 

BROMINE. — Bromine  Is  a heavy,  dark- 
red  liquid  which  gives  off  abundant  vapor 
when  exposed  to  the  air,  the  vapor  having 
a strong,  disagreeable  odor  and  attacking 
the  eyes  and  membranes  of  the  throat  and 
nose.  Its  symbol  is  Br;  sp.  gr.  (liquid)  3.2; 
m.p.  — 7°  C.;  b.p.  59°  C.  It  is  recovered 
from  the  Stassfurt  salt  deposits  In  Europe 
and  certain  brines  in  Michigan,  Ohio,  and 
West  Virginia.  This  is  usually  done  chem- 
ically with  chlorine,  but  may  be  done  by 
electrolysis  similarly  to  the  production  of 
chlorine.  In  1919  about  2.000,000  lbs.,  valued 
at  70c  per  lb.,  was  produced  in  the  United 
States.  It  is  used  as  an  oxidizing  agent 
and  its  compounds  are  used  in  photog- 
raphy, medicine  and  the  dye  industry. 

B ROM  ION. — The  constituent  of  a bromide 
salt  which  is  liberated  by  electrolysis  at 
the  anode. 

BROMOFORM. — CHBrs;  can  be  made 
electrolytioally  using  an  electrolyte  con- 
taining potassium  bromide  (KBr)  and  ace- 
tone or  alcohol. 

BRONZE. — Strictly  speaking,  bronze  Is 
an  alloy  of  copper  and  tin,  as  contrasted 
with  brass,  which  is  an  alloy  of  copper  and 
zinc.  Where  other  metals  are  alloyed  with 
either  bronze  or  brass  a point  is  reached 
at  which  it  is  difficult  to  say  whether  the 
alloy  is  bronze  or  brass.  The  more  com- 
monly specified  bronzes,  such  as  phosphor, 
silicon,  manganese,  Tobin.  etc.,  are 
stronger  and  more  difficult  to  work  than 
brass.  The  tools  and  methods  for  working 
them  are  much  the  same,  however,  as  are 
their  responses  to  the  same  heat  treatment. 
Bronze  has  frictional  characteristics  supe- 
rior to  brass;  it  is  much  used  for  bearings, 
usually  containing  a small  percentage  of 
lead.  Up  to  a copper  content  of  85%.  the 
electrical  conductivity  of  bronze  is  practi- 
cally constant  at  10%  of  that  of  pure  silver. 
Above  85%  copper  the  conductivity  rises 
sharply  to  approach  that  of  copper.  Also 
see  Phosphor  bronze;  Wire,  bronze. 

BRONZE  INGOTS,  SHEETS,  RODS  AND 
TUBES. — Bronze  is  frequently  sold  in  the 
form  of  ingots  to  manufacturers  who  do  not 
have  the  facilities  for  properly  preparing 
the  desired  alloy  compositions.  In  this 
form  it  is  used  for  castings.  The  sheets, 
rods  and  tubes  are  used  for  a number  of 
electrical  products,  where  the  characteris- 
tics of  good  conductivity  and  strength  are 
desired.  Many  contact  springs  are  made 
of  bronze  for  use  on  relays,  interrupters, 
etc.  Bronze  is  also  used  extensively  as  p 
bearing  material  and  Is  applied  to  small 
motors  and  many  other  rotating  parts  of 
machinery  foi*  this  service.  It  may  be 
worked  in  about  the  same  manner  as  brass 
bars,  sheets,  rods,  etc.,  which  see,  and  Is 
often  used  for  similar  purposes. 

Manufacturers: 

American  Copper  Products  Corp.,  200 
Broadwav,  New  York.  N.  Y.  (Sheets.) 

American  Manganese  Bronze  Co..  Holmes- 
burg  Junction,  Philadelphia,  Pa. 
“Spare's.” 

Bridgeport  Rolling  Mills.  Inc.,  The,  Bruce 
ft  Stratford  Ave.,  Bridgeport,  Conn. 
(Sheets.) 

Capitol  Brass  Works,  Detroit,  Mich. 
“Capitol.” 

Chase  Metal  Works.  236  Grand  St., 
Waterbury,  Conn.  “Chamet.” 

Chase  Rolling  Mill  Co..  236  Grand  St.. 
Waterbury,  Conn.  (Ingots,  tubes.) 

Dallas  Brass  ft  Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Hungerford  Brass  ft  Copper  Co.,  U.  T.. 
80  Lafayette  St.,  New  York.  N.  Y. 
“Star  Brand.” 

Illinois  Smelting  ft  Refining  Co..  410  N. 
Peoria  St..  Chicago.  111.  ‘'XLNT.” 

Lumen  Bearing  Co.,  Buffalo,  N.  Y.  “Ma- 
ch I nebronze.” 

McAvity  ft  Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can. 

Manhattan  Brass  Co.,  332  E.  28th  St.. 
New  York.  N.  Y. 

Mirete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St.,  Springfield.  Mass. 

More-Jones  Brass  ft  Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

Newman  Mfg.  Co.,  717-21  Sycamore  St.. 
Cincinnati.  Ohio. 

Randolph-Clowes  Co.,  The,  Box  1012. 
Waterbury.  Conn. 

Richnfdson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St.,  Baltimore,  Md. 

SCOVILL  MFG.  CO..  99  Mill  St..  Water- 
bury, Conn.  (Sheets,  rods  and  tubes.) 
(See  display  advertisement  on  page 
1327.) 


Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Am- 
boy.” 

Titan  Metal  Co.,  Bellefonte,  Pa.  (Rods 
and  forgings.) 

Wheeler  Condenser  ft  Engineering  Co., 
Carteret,  N.  J.  (Tubes.)  “Crescent.” 

BRONZE  METAL  CO.— 30  Church  St., 
New  York,  N.  Y.  Manufacturer  of  brass, 
bronze  and  composition  castings,  journal 
bearings  and  babbitt  metal.  President, 
Alexander  Turner;  vice-president,  Arthur 
N.  Dugan;  secretary  and  treasurer,  Frank 
H.  Senn.  Factory,  Meadville.  Pa. 

BRONZE  POWDER  WORKS  CO.— Eliza- 
beth, N.  J.  Manufacturer  of  bronze  pow- 
ders. 

BRONZE  POWDERS.— Bronze  powders 
are  powdered  metals  dissolved  in  amyl  ace- 
tate or  other  solvent  and  used  as  a paint 
or  tint  to  produce  various  metal  finishes. 
They  are  used  on  some  electrical  products 
for  this  purpose.  The  finish  produced  is 
not  necessarily  a bronze  but  may  be  gold, 
copper,  aluminum,  etc. 

Manufacturers: 

Aluminum  Co.  of  America.,  Oliver  Bldg., 
Pittsburgh,  Pa. 

Barrett  & Co.,  M.  L.,  233  W.  Lake  St., 
Chicago,  111. 

Bronze  Powder  Works  Co.,  Elizabeth, 
N.  J. 

Coe  Mfg.  Co.,  W.  H.,  Providence,  R.  I. 

Drakenfeld  & Co.,  Inc.,  B.  F.,  60  Mur- 
ray St.,  New  York,  N.  Y. 

Illinois  Bronze  Powder  Co.,  170  W.  Ran- 
dolph St..  Chicago.  111. 

Lucas  & Co.,  Inc.,  John  322  Race  St., 
Philadelphia,  Pa. 

Malone  Bronze  Powder  Works,  lnc„  Ma- 
lone. N.  Y. 

Morrill  Co.,  George  Co.,  Norwood,  Mass. 

National  Bronze  ft  Chemical  Works,  220 
W.  42nd  St.,  New  York.  N.  Y. 

Nikolas  ft  Co.,  G.  J..  1227-35  Van  Buren 
St.,  Chicago,  III. 

Ohio  Bronze  Powder  Co.,  1120  E.  152nd 
St.,  Cleveland,  Ohio. 

Rosenbush  & Solomon,  33rd  St.  ft  Shields 
Ave.,  Chicago,  111. 

Scientific  Mfg.  Co.,  8010  Superior  Ave., 
Cleveland,  Ohio. 

Scientific  Products  Co.,  The,  Castle 
Shannon.  Pa. 

United  States  Bronze  Powder  Works, 
Inc.,  220  W.  42nd  St.,  New  York,  N.  Y. 

BROODERS  AND  HOVERS,  ELECTRIC. 
— Electrically  heated  enclosures  In  which 
young  fowl  are  raised.  The  heating  ele- 
ments are  controlled  by  a thermostat  which 
turns  the  current  “on”  or  “off,”  thus  keep- 
ing the  temperature  uniform  and  at  a pre- 
determined point  within  the  brooder.  An- 
other form,  which  is  used  more  as  a pro- 
tection or  overhanging  shelter  and  is  not 
completely  inclosed,  is  known  as  a hover. 
Electric  brooders  and  hovers  are  practically 
a necessity  in  any  poultry  farm  that  tries 
to  raise  many  chicks  at  all  seasons  of  the 
year. 

Manufacturers: 

Cyphers  Incubator  Co.,  Buffalo,  N.  Y. 
“Electrohover,” 

Electric  Controller  Co.,  Central  Ave.  & 
10th  St.,  Indianapolis,  Ind.  “Lectro- 
Hatch.” 

Reliable  Incubator  & Brooder  Co., 
Quincy.  111.  "Reliable.” 

Winford  Mfg.  Co.,  306  Alaska  Bldg.,  Seat- 
tle, Wash.  “Winford.” 

BROOK  DUCT. — Trade  name  for  non- 
metallic  flexible  conduit  manufactured  by 
the  Eastern  Tube  & Tool  Co.,  Inc.,  694 
Johnson  Ave.,  Brooklyn,  N.  Y. 

BROOKINS  CO.,  THE.— 1741  Euclid  Ave.. 
Cleveland.  Ohio.  Manufacturer  of  aisle 
lighting  fixtures  for  theaters.  President, 
C.  S.  Brookins:  vice-president,  M.  K.  Mun- 
hall:  secretary,  W.  B.  Chapman;  treasurer, 
E.  F.  Fisher. 

BROOKLYN  MEDICAL  BATTERY  ft  IN- 
STRUMENT CO.,  INC.— 991  Madison  St.. 
Brooklyn,  N.  Y.  Manufacturer  of  electro- 
therapeutic  apparatus.  President.  P.  W. 
Tunison;  vice-president,  Edward  E.  Felten; 
secretary  and  treasurer,  G.  P.  Clauss. 

BROOKS  ft  SONS,  M.  S.— Chester,  Conn. 
Manufacturers  of  bridle  rings. 

BROOKS,  GEORGE  B.— 101  N.  Main  St.. 
Providence,  R.  I.  Manufacturer  of  wiping 
waste. 

BROOKS,  HALL  L.— Tomahawk,  Wls. 
Producer  of  cedar  poles. 

BROOKSTEEL. — Trade  name  for  flexible 
steel  conduit  and  armored  cable  manufac- 
tured by  the  Eastern  Tube  ft  Tool  Co.,  Inc., 
594  Johnson  Ave.,  Brooklyn,  N.  Y. 
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BROWN. — Trade  name  for  friction  clutch 
pulleys,  clutches,  etc.,  manufactured  by  the 
Prown  Clutch  Co.,  Sandusky,  Ohio. 

BROWN. — Trade  name  for  pyrometers, 
tachometers  and  other  electrical  indicating 
and  recording  instruments  manufactured 
by  the  Brown  Instrument  Co.,  Philadelphia. 
Pa. 

BROWN  A PENGILLY.— 607  E.  4th  St.. 
Los ‘Angeles,  Cal.  Manufacturers  of  relays, 
switchboards,  switches  and  transformers. 

BROWN  A SHARPE  GAGE.— This  is  the 
older  name  of  the  gage  now  used  to  express 
the  size  of  nearly  all  electrical  conductors 
sold  in  the  United  States.  The  name 
Brown  & Sharpe  Gage,  abbreviated  B.  & S. 
G.,  is  still  very  widely  used,  but  It  should 
properly  be  called  the  American  Wire  Gage, 
which  is  its  official  name.  This  gage  was 
developed  by  one  of  the  oldest  machinery 
and  gage  manufacturers  in  the  United 
States  (Brown  & Sharpe,  of  Providence. 
R.  I.).  It  covers  wire  sizes  from  No.  40, 
for  the  smallest  wire,  to  No.  0000  (or  No. 
4/0)  for  the  largest  numbered  wire,  whose 
diameter  is  460  mils  (=0.460  in.).  Larger 
wires  are  designated  by  their  circular-mil 
areas. 

BROWN  A SHARPE  MFG.  CO.— Provi- 
dence, R.  1.  Manufacturer  of  gages  and 
milling  machines.  Main  office.  Providence, 
R.  I.  Branch  office,  628  W.  Washington 
Blvd.,  Chicago.  111. 

BROWN  CLUTCH  CO.,  TH E.— Sandusky. 
Ohio.  Manufacturer  of  electric  hoists,  fric- 
tion clutches,  pulleys,  and  other  power 
transmission  equipment.  President  and 
general  manager,  T.  T.  Morgan. 

BROWN  CO.,  THE  A.  A F.— 79  Barclay 
St.,  New  York.  N.  Y.  Manufacturer  of 
gears,  shaft  hangers,  shaft  couplings  and 
other  power  transmission  equipment. 

BROWN  CO.,  THE  W.  B.— Bluff  ton.  Ind. 
Manufacturer  of  lamp  bases.  Business  es- 
tablished 1907.  President.  George  S.  Mor- 
ris; vice-president.  Albert  B.  Cline;  secre- 
tary, treasurer  and  genera]  manager,  W. 
A.  Patton. 

BROWN  ENGINEERING  CO.— 123-127  N. 
3rd  St.,  Reading.  Pa.  Manufacture!:  of  fric- 
tion clutches.  Ellis  E.  Brown,  manager. 

BROWN,  HAROLD  P.— 120  Liberty  St.. 
New  York,  N.  Y.  Manufacturer  of  rail 
bonds. 

BROWN  HOISTING  MACHINERY  CO., 
THE. — Cleveland,  Ohio.  . Manufacturer  of 
electric  hoists  and  other  conveying  appli- 
ances. President,  Alex  C.  Brown;  vice- 
president  and  general  manager,  Melvin 
Pattison;  secretary,  George  C.  Wing;  treas- 
urer, Charles  T.  Pratt.  Main  office,  Cleve- 
land, Ohio.  Factories,  Cleveland  and 
Elyria.  Ohio.  Branch  offices.  50  Church  St., 
New  York,  N.  Y.;  Oliver  Bldg..  Pittsburgh, 
Pa.;  208  S.  LaSalle  St.,  Chicago.  111.; 
Monadnock  Bldg.,  San  Francisco,  Cal. 

BROWN  INSTRUMENT  CO.,  THE.— 
Philadelphia,  Pa.  Manufacturer  of  pyrom- 
eters. tachometers  and  other  electrical  indi- 
cating and  recording  Instruments.  Busi- 
ness established  1860.  President.  R.  P. 
Brown;  secretary,  J.  E.  Goheen;  sales  man- 
ager, G.  W.  Keller.  Main  office  and  fac- 
tory, Philadelphia.  Pa.  Branch  offices, 
Hudson  Terminal,  New  York,  N.  Y.;  Oliver 
Bldg.,  Pittsburgh,  Pa.;  Ford  Bldg.,  Detroit. 
Mich.;  Conway  Bldg..  Chicago.  111.;  Railway 
Exchange,  St.  Louis,  Mo.;  137  McGill  St., 
Montreal,  Que.,  Can.;  1742  Champa  St., 
Denver.  Colo.;  576  Mission  St.,  San  Fran- 
cisco, Cal.;  363  New  High  St.,  Los  Angeles, 
Cal. 

BROWN  LAND  A LUMBER  CO.— Mer- 
chants State  Bank  Bldg.,  Rhinelander,  Wis. 
Manufacturer  of  treated  and  untreated 
cedar  poles.  President,  L.  E.  Brown;  vice- 
president,  W.  A.  Brown;  secretary,  S.  T. 
Ingram.  Yards,  Rhinelander  and  Green 
Bay,  Wis. 

BROWN-PORTABLE. — Trade  name  for 
entire  line  of  portable  elevating,  conveying, 
loading  and  unloading  machinery  manufac- 
tured by  Brown  Portable  Conveying  Ma- 
chinery Co.,  10  S.  LaSalle  St.,  Chicago,  111. 

BROWN  PORTABLE  CONVEYING  MA- 
CHINERY CO. — Chicago,  111.  Manufacturer 
of  portable  and  electric  freight  elevators, 
portable  conveyors,  electrically  operated 
loaders  and  unloaders.  Business  estab- 
lished in  1911.  President  and  treasurer. 
Harwood  Frost;  vice-president  and  general 
manager,  George  W.  Clark ; secretary, 
Frank  Hall  Childs:  sales  manager,  W.  M. 
Lyman.  Main  office,  10  S.  LaSalle  St., 
Chicago,  111.  Branch  office,  30  Church  St., 
New  York  City.  Factory,  North  Chicago, 
111. 


BROWN  SAFETY  LADDER  MFG.  CO. 

— Manufacturers  of  ladders.  Sales  depart- 
ment, Swanstrom  Sales  Co.,  825  Manhat- 
tan Bldg.,  Chicago,  111. 

BROWNE- NEIL  PROCESS.— A process 
for  the  recovery  of  tin  from  tin  scrap  by 
boiling  the  scrap  in  a solution  of  ferric 
chloride  (FeCl*),  the  tin  going  into  solution 
as  stannous  chloride  (SnCl2),  with  the  re- 
duction of  the  iron  salt  to  ferrous  chloride 
(FeCb).  The  resulting  liquors  are  then 
subjected  to  electrolysis  In  concrete  tanks 
with  graphite  anodes  and  tin  cathodes, 
separated  by  clay  diaphragms.  Circulation 
is  maintained  from  the  cathode  to  the 
anode  compartments,  so  that  the  successive 
action  in  the  two  compartments  first  re- 
moves the  tin  and  then  regenerates  the 
ferric  chloride. 

BROWNE  PROCESS.  — An  electrolytic 
process  for  the  separation  of  nickel  and 
copper.  Anodes  with  approximately  the 
same  amounts  of  the  two  metals  are  elec- 
trolyzed with  copper  cathodes  and  an 
electrolyte  made  by  treating  some  of  the 
granulated  anode  material  with  chlorine  in 
a brine  solution.  In  this  electrolysis  most 
of  the  copper  was  deposited,  the  solution 
further  purified  chemically,  and  the  nickel 
then  deposited  on  nickel  cathodes  with 
graphite  anodes. 

BROWNELL  CO..  THE.— Dayton.  Ohio. 
Manufacturer  of  engines,  boilers,  feed  water 
heaters  and  tanks.  Business  established 
1856.  President  and  general  manager.  J.  R. 
Brownell,  Jr.;  vice-president.  F.  C.  Trow- 
bridge; secretary  and  sales  manager,  W.  A. 
Drake;  treasurer,  A.  E.  Hartnett.  Main 
office  and  factory,  N.  Findlav  St..  Dayton. 
Ohio.  Branch  offices.  Pittsburgh.  Pa.; 
Cleveland.  Ohio:  Detroit.  Mich.:  Columbus, 
Ohio;  53  W.  Jackson  Blvd.,  Chicago.  111. 

BROWN  HOIST. — Trade  name  for  electric 
hoists,  cranes  and  other  conveying  machin- 
ery manufactured  by  the  Brown  Hoisting 
Machinery  Co.,  Cleveland,  Ohio. 

BROWNIE. — Trade  name  for  electric 
hoists  and  pumps  manufactured  by  the 
Cherry  Tree  Machine  Co..  Cherry  Tree,  Pa. 

BROWNIE.— Trade  name  for  oiling  de- 
vice manufactured  bv  the  Michigan  Lubri- 
cator Co.,  3643  Beaubien  St..  Detroit,  Mich. 

BROWNIE  SAFELIGHT.  — Trade  name 
for  photograph  enlarging  lamps  manufac- 
tured bv  the  Eastman  Kodak  Co..  Roches- 
ter N.  Y. 

BROWNING  A CO.,  VICTOR  R.— 17701 
Lake  Shore  Blvd.,  Cleveland,  Ohio.  Manu- 
facturers of  electric  cranes,  hoists,  motors, 
controlling  devices,  dredges,  etc. 

BRUCE-MACBETH  ENGINE  CO.,  THE. 
— Cleveland,  Ohio.  Manufacturer  of  gas 
engines  and  flexible  shaft  couplings.  Pres- 
ident. C.  W.  Kelly;  vice-president  and  gen- 
eral manager,  C.  E.  Curtis:  secretary  and 
treasurer,  C.  J.  Snow.  Main  office  and 
factory,  2111  Center  St..  N.  W..  Cleveland, 
Ohio.  Branch  office.  Oliver  Bldg.,  Pitts- 
burgh, Pa.  Sales  representatives.  Sterns 
Electric  Equipment  Co.,  Buffalo,  N.  Y.: 
Hartwicke-Etter  Co..  Sherman.  Tex.;  Har- 
ron,  Rickard  & McCone,  San  Francisco. 
Cal.,  Los  Angeles.  Cal. 

BRUMFIELD  ELECTRIC  SIGN  CO.— 18 
7th  St.,  San  Francisco,  Cal.  Manufacturer 
of  electric  signs  and  sign  lighting  equip- 
ment. Business  established  1910. 

BRUNNER  MFG.  CO.— Utica,  N.  Y. 
Manufacturer  of  motor-driven  air  com- 
pressors. Business  established  1904.  Pres- 
ident, L.  J.  Brunner:  vice-president,  W.  B. 
Roemer;  secretary,  H.  R.  Beebe:  treasurer 
and  general  manager.  G.  L.  Brunner;  sales 
manager,  J.  H.  Mehan.  Main  office  and 
factory.  Broad  & Gilbert  Sts..  Utica.  N.  Y. 
Branch  offices,  Kansas  City.  Mo.;  Cincin- 
nati, Ohio. 

BRUNT  PORCELAIN  CO.,  THE.— Co- 
lumbus. Ohio.  Manufacturer  of  electrical 
porcelain  specialties.  Business  established 
1895.  President.  G.  F.  Brunt;  vice-presi- 
dent, H.  D.  Clark;  secretary.  J.  T.  Herbert; 
treasurer  and  general  manager.  W.  F. 
Steele.  Main  office,  P.  O.  Box  493,  Colum- 
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bus.  Ohio.  Branch  office,  1827  Republic 
Bldg.,  209  S.  State  St..  Chicago.  III.  Sales 
representatives,  Henry  Landesberg,  1827 
Republic  Bldg.,  Chicago.  111.;  W.  H.  Beaven, 
Jefferson  County  Bank  Bldg.,  Birmingham. 
Ala.;  VV.  D.  Stewart.  1123  Broadway,  New 
York,  N.  Y. 

BRUSH. — A conductor  which  forms  an 
electrical  connection  between  a fixed  and 
a rotating  part,  generally  of  a dynamo- 
electric  machine.  The  rotating  part  may 
be  a commutator,  as  in  a d-c.  machine,  or 
a set  of  slip  rings,  as  in  an  a-c.  machine. 
The  brushes  are  held  by  what  are  called 
brush  holders;  see  Holders,  brush. 

The  usual  materials  of  which  brushes  are 
made  are  carbon,  graphite,  mixtures  of 
metal  and  carbon  or  graphite,  woven  wire 
or  gauze,  leaf  Copper  or  thin  sheets  of  other 
metal  of  high  conductivity,  such  as  bronze 
and  brass. 

BRUSH,  CHARLES  FRANCIS.  — An 

American  inventor  (born  at  Euclid,  Ohio, 
1849),  to  whose  work  in  the  field  of  arc 
lighting  and  generator  design  much  of  the 
later  development  of  electrical  apparatus 
can  be  attributed.  He  was  graduated,  In 
1869,  from  the  ‘University  of  Michigan  as  a 
mining  engineer.  In  1876  he  perfected  the 
dynamoelectric  machine  known  by  his 
name,  and  in  1878  the  series  arc  lamp.  Mr. 
Brush  discovered  the  use  of  iron  lamina- 
tions for  generators.  To  him  is  attributed 
the  use  of  copper- plated  carbon  brushes 
and  the  damper  winding  used  on  certain 
generators  and  motors.  He  did  much  to 
develop  and  perfect  the  lead  storage  bat- 
tery and  secured  many  patents  by  which 
improvements  in  the  manufacture  of  lead 
plates  were  effected.  In  1881  he  was  deco- 
rated by  the  French  Government  as  Cheva- 
lier of  the  Legion  of  Honor,  in  recognition 
of  his  discoveries  in  electricity.  In  1899 
the  American  Academy  of  Arts  and 
Sciences  awarded  him  the  Rumford  medal 
for  “the  practical  development  of  electric 
art  lighting.”  In  1913  the  American  Insti- 
tute of  Electrical  Engineers  awarded  him 
the  Edison  medal. 

BRUSH-HOLDER  STUD.— A rod  forming 
an  electrical  connection  to  and  a mechan- 
ical support  for  the  one  or  more  brush 
holders  of  a set.  The  brush-holder  stud  is 
mechanically  attached  to.  but  electrically 
insulated  from,  the  brush  rocker,  ring  or 
yoke.  It  is  electrically  connected  to  a 
conductor  which  joins  all  brush  sets  of  the 
same  polarity  to  one  terminal  of  the  ma- 
chine. 

BRUSH  HOLDERS.— See  Holders,  brush. 

BRUSH  LEAD. — The  angle  from  the  no- 
load  neutral  axis  through  which  the 
brushes  of  a d-c.  generator  are  shifted  in 
the  direction  of  rotation  in  order  to  place 
the  coils  as  they  undergo  commutation  in 
a weak  field  of  the  entering  pole  tip  so 
that  commutation  may  take  place  with  as 
little  sparking  as  possible.  In  d-c.  motors 
the  brushes  may  be  shifted  opposite  to  the 
direction  of  rotation,  in  which  case  they 
are  said  to  have  a backward  lead  or  a lag. 
Machines  with  interpoles  have  practically 
no  lead  of  the  brushes. 

BRUSH  NAIL  EXPANSION  BOLT  CO.— 

Greenwich,  Conn.  Manufacturer  of  expan- 
sion bolts. 

BRUSH,  PILOT. — A brush,  often  one  of 
a pair,  used  to  determine  the  voltage  drop 
between  any  two  segments  of  a commu- 
tator of  a d-c.  machine  while  it  is  running; 
also  one  of  a pair  of  brushes  left  in  con- 
tact with  the  commutator  of  a synchronous 
converter  while  all  the  other  brushes  are 
lifted  off  during  the  starting  period.  These 
brushes  permit  a voltmeter  to  show  the 
polarity  of  the  converter  and  an  exciting 
current  to  pass  through  the  shunt  field 
winding. 

BRUSH  VOLTAGE  DROP.— The  electric 
pressure  required  to  force  the  current 
through  the  brush  and  its  contact  on  the 
commutator.  The  drop  in  the  contact  de- 
pends upon  the  pressure  per  unit  area,  the 
material  of  the  brush,  the  speed  and  the 
current  density.  The  contact  resistance 
decreases  while  the  current  density  in- 
creases, so  that  the  voltage  drop  is  approx- 
imately constant  for  all  loads  and  is  often 
taken  as  one  volt. 

BRUSH  YOKE.— The  rocker  arm,  quad- 
rant, ring  or  other  adjustable  support  for 
mechanically  connecting  and  maintaining 
the  brush -holder  studs  in  their  proper  rela- 
tive position.  If  the  brushes  as  a whole 
are  to  be  given  a lead  or  lag.  this  is  done 
by  means  of  the  brush  yoke. 
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BRUSHES,  CARBON  AND  GRAPHITE. 

—Carbon  and  graphite  brushes  are  used 
extensively  for  generator  and  motor  work 
where  the  current  density  is  not  high,  i.  e., 
from  30  to  60  amperes  per  sq.  in.  Carbon 
brushes  are  usually  treated  to  make  them 
self-lubricating  and  are  frequently  com- 
bined with  graphite,  as  this  decreases  the 
resistance,  increases  the  current-carrying 
capacity  and  gives  a softer  brush.  The 
contact  resistance  of  carbon  brushes  varies 
from  0.04  to  0.01  ohm  per  sq.  in.,  and  de- 
creases with  an  increase  in  current  density. 
Carbon  brushes  are  best  suited  for  low 
peripheral  speeds.  Graphite  brushes  may 
be  used  with  very  high  peripheral  speeds, 
and  their  softness  and  excellent  lubricating 
qualities  minimize  the  wear  on  commu- 
tators or  slip  rings.  Because  of  their  rela- 
tive softness  a low  contact  pressure  is 
required,  usually  from  1%  to  2 lbs.  per  sq. 
in.  Where  machines  are  subjected  to  heavy 
duty  an  abrasive  is  sometimes  included  in 
the  brush  compound,  giving  a slight  clean- 
ing action.  These  brushes  are  made  in 
both  round  and  rectangular  form  and  in  a 
variety  of  sizes  and  special  designs  for 
shunt  connections.  Round  brushes  are  used 
only  on  fractional-horsepower  motors  and 
other  small  machines.  Carbon  and  graphite 
brushes  may  be  set  radially  against  the 
commutator  or  slip  rings  which  is  of  spe- 
cial importance  in  motors  that  reverse 
direction  of  running. 

Manufacturers: 

Bartlett  Inc.,  H.  N-  19  Park  PI.,  New 
York.  N.  Y. 

Baylis  Co.,  The,  Nelson  St.,  Bloomfield, 
NT.  J. 

Becker  Bros.,  25  N.  Jefferson  St.,  Chi- 
cago. 111.  "B.  B." 

Boxill-Bruel  Carbon  Brush  Co..  1022  S. 
Michigan  St.,  Indianapolis.  Ind.  "B-B." 

Calebaugh  Self-Lubricating  Carbon  Co., 
Inc.,  1503  Columbia  Ave.,  Philadelphia, 
Pa.  “No-Spark." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The.  Toronto.  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park.  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 
"WTestinghouse." 

Chapin  Co.,  Charles  E.,  201  Fulton  St., 
New  York,  N.  Y. 

Cooley  Electric  Co..  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 

Corliss  Carbon  Co.,  P.  O.  Box  377.  Brad- 
ford, Pa. 

Cosby  Electric  & Machine  Co..  R.  R., 
1705  E.  Broad  St.,  Richmond.  Va. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City. 
N.  J. 

Dominion  Carbon  Brush  Co.,  38  Duke  St., 
Toronto.  Ont..  Can.  "Dominion."' 

Eastern  Parts  Mfg.  Co.,  Inc.,  135  Spring 
St.,  New  York,  N.  Y.  "Pemko." 

Fleck  Carbon  Co.,  71  W.  Broadway,  New 
York.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Hanson  & Van  Winkle.  Newark,  N.  J. 

Hart  & Co.,  124  N.  Main  St.,  Fostoria, 
Ohio.  "Langleben." 

Huff  Electrostatic  Separator  Co..  Box  66, 
Arlington,  Mass.  (Graphite.) 

INDEPENDENT  LAMP  & WIRE  CO- 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.* 

Jeandron.  W.  J..  229  Fulton  St-  New 
York.  X.  Y.  "Leearbone." 

Kilbourne  & Clark  Mfg.  Co..  3451  E.  Mar- 
ginal Way.  Seattle,  Wash.  "K  & C." 

Le  Valley- Vitae  'Carbon  Brush  Co..  521 
W.  23rd  St-  New  York.  N.  Y.  "Vitae." 

Marine  Electric  Co.,  195  Fremont  St., 
San  Francisco.  Cal.  "Meco." 

Mitchell-Rand  Mfg.  Co-  18  Vesey  St- 
New  York.  N.  Y. 

MORGANITE  BRUSH  CO-  INC-  519-523 
W.  38th  St-  New  York,  N.  Y.  Brushes 
for  all  types  of  electrical  machinery  In 
five  classes,  each  class  composed  of 
several  grades,  which  enables  "Morgan- 
ite"  to  meet  the  demands  of  any  type 
of  apparatus.  "Standard  Morganite." 
patented,  is  a natural  graphite  quality 
having  exceptional  commutating  char- 
acteristics for  all  types  of  machines: 
particularly  suited  for  high-speed  ro- 
tary converters,  generators,  etc.  Oper- 
ates best  on  undercut  mica.  "Hard 
Morganite."  also  a graphite,  range 
somewhat  stronger  mechanically  than 
the  above  and  designed  for  machines 
where  running  conditions  are  severe 
"Morganite  Carbon,"  a complete  line 
of  carbon  brushes  in  ten  different  qual- 


ities of  varying  hardness  and  conduc- 
tivity for  all  types  of  industrial  motors. 
Morganite,"  also  a graphite,  range 
tised  carbon  brushes,  very  tough  and 
have  refractory  characteristics,  which 
enable  them  to  withstand  severe  spark- 
ing without  damage.  "Copper  Morgan- 
ite" brushes  are  admixtures  of  copper 


Morganite  Brushes 


and  graphite  in  varying  proportions  for 
service  where  high  conductivity  brushes 
are  needed.  Battersea  connection  (next 
illustration)  is  a patented  method  of 
fixing  fiexibles  to  brushes  by  means  of 
a special  metallic  powder.  Superior 
mechanically  and  electrically  to  any 
soldered,  screwed  or  bolted  form.  Send 


Fiexibles  Fixed  to  Brushes 

for  bulletin  and  data  sheets.  The  serv- 
ices of  the  company’s  technical  depart- 
ment are  at  your  disposal. — Adv. 

Munning  & Co-  A.  P-  Church  St.,  Mata- 
wan,  N.  J. 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio. 
"Pyramid." 

Niehoff  & Co-  Inc-  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago.  111. 

Ohio  Carbon  Co..  The,  8219  Almira  Ave., 
Cleveland,  Ohio.  "Ohio." 

Otter  Mfg.  Co.,  Inc-  243-45  W.  17th  St- 
New  York,  N.  Y.  "Individual  Con- 
tainer." 

Perfection  Supply  Co.,  98  Park  PI-  New 
York,  N.  Y.  "Perfection." 

Pittsburgh  Carbon  Brush  Co.,  Pittsburgh, 
N.  S-  Pa. 

Pure  Carbon  Co.,  Wellsville,  N.  Y. 

Pyle-National  Co..  The,  *334  N.  Kostner 
Ave-  Chicago,  111. 

Speer  Carbon  Co-  St.  Marys,  Pa. 

Stackpole  Carbon  Co..  St.  Marys.  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  "Standard-Baltimore.” 

Superior  Carbon  Products.  Inc.,  Pough- 
keepsie, N.  Y.  "Superior." 

Universal  Carbon  Co.,  1st  St.  & Riverside 
Ave-  Dundee,  111. 

Van  Nort  Carbon  Brush  Co.,  1214  Olive 
St-  St.  Louis,  Mo. 

BRUSHES,  COPPER  LEAF  AND  GAUZE. 

— Copper  brushes  in  the  leaf,  gauze  and 
combination  forms  are  used  chiefly  on  ma- 
chines having  a high  current  capacity,  such 
as  plating  or  electrolytic  generators.  They 
can  carry  150  amperes  per  sq.  in.  with  a 
contact  drop  of  less  than  0.5  volt.  The  leaf 
brushes  are  composed  of  several  thin  sheets 
or  leaves  of  copper,  securely  clamped  at 
one  end.  Gauze  brushes  are  made  of  a 
finely  woven  copper  cloth  of  high  conduc- 
tivity, closely  wound.  The  gauze  brushes 


are  used  largely  on  low-voltage  heavy-duty 
machines,  such  as  automobile  starting  mo- 
tor service,  etc.  They  are  also  made  in 
both  rectangular  and  round  forms. 

Manufacturers: 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Becker  Bros.,  25  N.  Jefferson  St.,  Chi- 
cago, 111.  "B.  B." 

Boxill-Bruel  Carbon  Brush  Co.,  1022  S. 
Michigan  St-  Indianapolis.  Ind.  "B-B." 

Canadian  General  Electric  Co-  Ltd-  212 
King  St.,  W-  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co-  Ltd-  San- 
ford & Myler  Sts-  Hamilton  Ont-  Can. 
"Westinghouse." 

Chapin  Co.,  Charles  E-  201  Fulton  St- 
New  York,  N.  Y. 

Cooley  Electric  Co-  George  R-  912  West- 
ern Ave.,  Seattle,  Wash. 

Corliss  Carbon  Co.,  P.  O.  Box  377.  Brad- 
ford, Pa. 

Cusack  Co..  Thomas,  Harrison  & Loomis 
Sts..  Chicago,  111. 

Dominion  Carbon  Brush  Co.,  38  Duke 
St-  Toronto,  Ont-  Can.  "Dominion." 

Fleck  Carbon  Co.,  71  W.  Broadway,  New 
York,  N.  Y. 

GENERAL  ELECTRIC  CO-  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Co-  124  N.  Main  St-  Fostoria, 
Ohio. 

Mitchell-Rand  Mfg.  Co-  18  Vesey  St- 
New  York,  N.  Y. 

Munning  & Co.,  A.  P-  Church  St-  Mata- 
wan,  N.  J. 

Ohio  Carbon  Co.,  The,  8219  Almira  Av«- 
Cleveland,  Ohio.  "Ohio." 

Ohio  Electric  Specialty  Mfg.  Co-  The, 
Troy,  N.  Y. 

Perfection  Supply  Co-  98  Park  PI-  New 
York.  N.  Y.  "Perfection." 

Pure  Carbon  Co-  Wellsville,  N.-  Y. 

Salem  Electrical  Supply  Co..  9 Front  St- 
Salem,  Mass. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  "Standard-Baltimore." 

Superior  Carbon  Products,  Inc-  Pough- 
keepsie, N.  Y.  "Superior." 

Walsh  Co-  John  F-  28  Renne  Ave.,  Pitts- 
field, Mass.  (Leaf.)  "K  & W." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO-  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BRUSHES,  COMMUTATOR,  MISCELLA- 
NEOUS.—C ommutator  and  slip-ring 
brushes  are  also  made  in  a number  of  spe- 
cial types  and  forms  for  different  purposes. 
Bronze  and  brass  are  sometimes  used,  espe- 
cially in  conjunction  with  slip  rings.  For 
commutators  that  have  hard  mica  insulat- 
ing segments,  special  brushes  containing 
an  abrasive  are  used  to  cause  the  mica  to 
wear  down  at  the  same  rate  as  the  copper 
bars.  Graphite  or  carbon  is  often  com- 
bined with  copper  leaf  or  gauze  brushes: 
such  composite  brushes  give  better  lubri- 
cation and  less  scratching  than  all-metal 
brushes.  Brushes  are  also  furnished  in 
pairs,  connected  together,  and  in  various 
other  forms,  such  as  curved,  round  with 
turned  ends,  and  small  brushes  having  the 
shunt  or  pigtail  enclosed  in  a spiral  spring. 

Manufacturers: 

Barkelew  Electric  Mfg.  Co-  Middletown. 
Ohio. 

Becker  Bros.,  25  N.  Jefferson  St-  Chi- 
cago. III. 

Boxill-Bruel  Carbon  Brush  Co..  1022  S. 
Michigan  St-  Indianapolis,  Ind.  "B-B." 
(Automobile.) 

Canadian  General  Electric  Co..  Ltd-  212 
King  St-  W.,  Toronto,  Ont-  Can. 

Canadian  National  Carbon  Co-  Ltd., 
Hillcrest  Park,  Toronto,  Ont-  Can. 

Canadian  Westinghouse  Co.,  Ltd-  San- 
ford & Myler  Sts.,  Hamilton,  Ont-  Can. 
"Westinghouse." 

Champion  Carbon  Mfg.  Co..  The.  305  1st 
National  Bank  Bldg-  Cincinnati,  Ohio. 
"Champion." 

Corliss  Carbon  Co.,  P.  O.  Box  377,  Brad- 
ford, Pa. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City, 
N.  J. 

GENERAL  ELECTRIC  CO-  Schenec- 
tady, N.  Y.  Metite  brushes  for  gen- 
eral- use.  Metite  is  a copper-graphite 
brush  material  of  low  resistance  and 
containing  lubricant.  See  adv.  pages 
1203-1223.— Adv. 

General  Platers’  Supply  Co.,  Inc-  489-493 
Broome  St-  New  York,  N.  Y. 

J & B Mfg.  Co.,  65  Eagle  St-  Pittsfield, 
Mass.  "J  & B." 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St- 
New  York.  N.  Y. 
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MORGANITE  BRUSH  CO..  INC.,  519-523 
W.  38th  St..  New  York.  N.  Y.  “Copper 
Morganite”  brushes  in  five  grades,  con- 
taining copper  and  finest  graphite  pro- 
curable in  varying  proportions.  Suit- 
able grades  for  all  conditions  of  run- 


“Copper  MorganiteM  Brushes 


ning  where  low  contact  drop  or  high 
current  density  in  the  brush  is  re- 
quired. Widely  used  for  low  voltage 
plating  generators,  rotary  converter  slip 
rings,  alternator  and  induction  motor 
slip  rings.  Also  see  this  company’s 
entry  under  Brushes,  carbon  and  graph- 
ite.— Adv. 

National  Carbon  Co.,  Inc.,  Highland  Sc 
Madison  Aves.,  Cleveland,  Ohio.  “Co- 
lumbia Pyramid.” 

Ohio  Carbon  Co.,  The,  8219  Almira  Ave., 
Cleveland,  Ohio.  “Ohio.” 

Ohio  Electrio  Specialty  Mfg.  Co.,  The, 
Troy,  N.  Y. 

Perfection  Supply  Co.,  98  Park  PI.,  New 
York,  N.  Y.  “Perfection.” 

Pure  Carbon  Co.,  Wellsville,  N.  Y. 

Speer  Carbon  Co.,  St.  Marys,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Universal  Carbon  Co.,  1st  St.  & River- 
side Ave.,  Dundee,  111. 

WESTINGHOUSE  ELECTRIC  Sc  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BRUSHES  FOR  GLOBE  CLEANING. — 
Brushes  of  special  form  that  were  formerly 
much  used  by  arc-lamp  trimmers  for  clean- 
ing the  globes  of  arc  lamps.  They  are  still 
used  for  cleaning  these  and  other  globes. 
The  brush  is  usually  round  or  oval  in  shape 
and  made  so  that  the  bristles  project  on  all 
sides.  A twisted  wire  handle  and  bristle 
holder  is  often  used. 

Manufacturers: 

Becker  Bros.,  25  N.  Jefferson  St..  Chi- 
cago, 111.  “B.  B.” 

Canadian  General  Electrio  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 
St.,  Chicago.  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  page  1323.) 

BRUSHES  FOR  INSULATING  COM. 
POUNDS,  PAINTS  AND  VARNISH.— 
Brushes  for  this  purpose  are  high-grade 
brushes  of  various  shapes  and  sizes  depend- 
ing upon  the  character  of  the  work  and  the 
material  to  be  applied.  Special  attention 
should  be  given  to  the  setting  of  the  bris- 
tles, to  see  that  they  will  not  come  out 
easily.  The  compounds  are  usually  very 
sticky  and  thick  and  require  a rather  stiff 
brush.  Paints  and  varnishes  do  not  require 
as  stiff  a brush  and  where  they  are  used 
also  for  decorative  purposes,  a very  fine 
brush,  usually  with  rather  short  bristles, 
is  used. 

Manufacturers: 

Becker  Bros.,  25  N.  Jefferson  St.,  Chi- 
cago, 111.  “B.  B.“ 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts..  Chicago,  111. 

Eclipse  Air  Brush  Co.,  79  Orange  St., 
Newark,  N.  J.  “Eclipse.” 

BRUSHES,  PNEUMATIC  PAINT 
SPRAYING. — These  brushes  are  made  in 
several  sizes  and  forms  depending  upon  the 


class  of  work,  i.  e.,  whether  decorative  or 
art  work  is  to  be  done  or  whether  it  is  to 
be  used  for  house,  building,  machine,  furni- 
ture or  other  painting.  For  the  first  class 
of  work  a very  fine  nozzle  is  used  and  the 
paint  or  color  receptacle  is  a very  small  lar 
which  is  attached  to  the  handle;  the  air 
connection  is  made  through  the  handle. 
Such  outfits  are  commonly  called  air 
brushes.  For  larger  wrork,  machine  paint- 
ing, etc.,  the  paint,  varnish,  enamel,  etc., 
are  drawn  from  a drum  through  one  tube 
and  the  air  is  forced  through  another  tube, 
both  leading  to  the  brush,  where  they  are 
mixed  as  they  leave  the  nozzle.  A trigger 
or  other  convenient  control  is  provided,  by 
means  of  which  the  air  pressure  is  regu- 
lated to  give  either  a fine  line  or  a wide 
spread. 

Manufacturers: 

Becker  Bros..  25  N.  Jefferson  St.,  Chi- 
cago, 111.  “B.  B.” 

Binks  Spray  Equipment  Co.,  3120  Carroll 
Ave.,  Chicago,  111. 

Eclipse  Air  Brush  Co.,  79  Orange  St., 
Newark,  N.  J.  “Eclipse.” 

Impulse  Tank  Co.,  2820  N.  Spring  Ave., 
St.  Louis.  Mo.  “Vaporspray.” 

Matthews  Sc  Brother.  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo.  “Spra- 
guns.” 

Nikolas  & Co.,  G.  J.,  1227-35  Van  Buren 
St.,  Chicago.  111. 

Paasche  Air  Brush  Co.,  1219  W.  Wash- 
ington Blvd.,  Chicago,  111. 

Technical  Color  & Chemical  Works,  382 
Hudson  St.,  New  York,  N.  Y. 

BRUSHES,  VAGUUM  CLEANER.— These 
are  small  cylindrical  brushes  forming  a 
part  of  most  portable  vacuum  cleaners. 
The  brush  assists  in  loosening  threads  and 
other  material  that  tends  to  adhere  to  the 
rug,  carpet  or  surface  being  cleaned.  The 
brush  usually  consists  of  a small  metal 
cylinder  rotated  by  two  friction  wheels  as 
in  a carpet  sweeper,  or  in  a few  cases  by 
means  of  a special  belt  arrangement  which 
runs  from  the  cleaner  motor.  The  bristles 
are  placed  on  the  cylinder  in  spiral  form. 
The  brush  is  usually  removable  for  cleaning 
its  bristles  and  can  be  replaced  when  worn 
out.  For  the  separate  vacuum  cleaner  ac- 
cessories, see  Vacuum  cleaner  attach- 
ments. 

Manufacturers: 

Becker  Bros.,  25  N.  Jefferson  St.,  Chi- 
cago, 111.  “B.  B.” 

Torrington  Co.,  National  Sweeper  Divi- 
sion, Torrington,  Conn.  “Domestic.” 

BRYAN -MARSH. — Trade  name  for  in- 
candescent lamps  manufactured  by  the 
Bryan-Marsh  Division,  National  Lamp 
Works  of  General  Electric  Co.,  Central 
Falls,  R.  I.;  623  S.  Wabash  \ve.,  Chicago, 
111.;  Detroit,  Mich.;  33  Union  Sq.,  New 
York.  N.  Y. 

BRYAN-MARSH  DIVISION,  NATIONAL 
LAMP  WORKS  OF  GENERAL  ELECTRIC 

CO., — Manufacturer  of  incandescent  lamps. 
Four  separately  organized  divisions  as  fol- 
lows: Central  Falls,  R.  I.;  A.  W.  Mar- 
cou,  general  manager. — Chicago,  111.,  623 
S.  Wabash  Ave.;  A.  H.  Meyer,  general 
manager.  Branch  offices,  Minneapolis, 
Minn.;  Kansas  City,  Mo. — Detroit,  Mich.; 
W.  G.  A.  Reid,  general  manager. — New 
York,  N.  Y.,  33  Union  Sq.;  W.  J.  K. 
Johnston,  general  manager. 

BRYANT  ELECTRIC  CO.,  THE.— 
Bridgeport,  Conn.  Manufacturer  of  sock- 
ets, switches  and  other  wiring  devices. 
Business  established  1888.  President  and 
general  manager,  W.  C.  Bryant;  treasurer, 
A.  E.  Frost:  sales  manager.  It.  M.  Eames. 
Main  office  and  factory,  Bridgeport.  Conn. 
Branch  offices,  844  W.  Adams  St.,  Chicago, 
111.;  149  New  Montgomery  St.,  San  Fran- 
cisco. Cal.;  Canadian  Pacific  Bldg.,  New 
York,  N.  Y.  Sales  representatives,  J.  R. 
Bartholomew.  25  Broad  St..  New  York,  N. 
Y.:  F.  B.  Chapman,  870  Westfield  Ave.. 
Elizabeth.  N.  J. ; American  Huhn  Metallic 
Packing  Co.,  Woolworth  Bldg..  New  York. 
N.  Y.;  Western  Electric  Co.,  463  West  St., 
New  York,  N.  Y. 

BRYANT  MFG.  CO.— 323  W.  Jackson 
Blvd.,  Chicago,  III.  Manufacturer  of  rail- 
way crossing  bells  and  battery  zincs. 
President  and  general  manager,  George 
Bryant. 

BRYANT  ZINC  CO.— 600  Orleans  St., 
Chicago,  111.  Manufacturer  of  railway  sig- 
nals and  alarms  and  battery  zincs. 

BRYLOCK. — Trade  name  for  locking 
sockets  manufactured  by  the  Bryant  Elec- 
tric Co..  1421  State  St.,  Bridgeport,  Conn. 
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BRYTERLYTE.— Trade  name  for  lighting 
unit  manufactured  by  the  Giese  Art  Metal 
Works,  4414  Germantown  Ave.,  Philadel- 
phia, Pa. 

BSCO. — Trade  name  for  wet  batteries 
manufactured  by  Thomas  A.  Edison,  Inc., 
Belmont  Ave.,  Bloomfield,  N.  J. 

BUCHER-SMITH  CO.,  THE.— East  Liv- 
erpool, Ohio.  Manufacturer  of  electric 
keyseaters.  President,  O.  O.  Allison;  vice- 
president,  W.  W.  Ward;  secretary,  J.  W. 
Manor;  treasurer  and  general  manager. 
James  R.  Meek.  Main  office  and  factory, 
Chester,  W.  Va.  (Post  office.  East  Liver- 
pool, Ohio.) 

BUCK. — Trade  name  for  nonlocking  lamp 
guard  manufactured  by  the  Racine  Iron  Sc 
Wire  Works,  Racine,  Wis. 

BUCK  BROS.— Millbury,  Mass.  Manufac- 
turers of  electricians’  and  linemen's  tools. 

BUCKETS,  TURBINE  AND  WATER 
WHEEL.— A series  of  rigid  curved  vanes, 
blades,  cups  or  passageways,  distributed 
regularly  around  the  circumference  of  the 
runner  of  a hydraulic  turbine  for  the  pur- 
pose of  receiving  the  water,  utilizing  its 
energy,  and  discharging  it  as  nearly  de- 
void of  energy  as  possible. 

BUCKEYE.— Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Buck- 
eye Electric  Division,  National  Lamp 
Works  of  General  Electric  Co.,  Cleveland, 
Ohio. 

BUCKEYE.  — Trade  name  for  jacks 
manufactured  by  the  Buckeye  Jack  Mfg. 
Co.,  Alliance,  Ohio. 

BUCKEYE.  — Trade  name  for  semi- 
Diesel  engines  manufactured  by  the  Buck- 
eye Machine  Co.,  Lima,  Ohio. 

BUCKEYE.— Trade  name  for  bolts  manu- 
factured by  the  Lamson  & Sessions  Co., 
2188  Scranton  Rd.,  Cleveland,  Ohio. 

BUCKEYE. — Trade  name  for  electric 
pumps  manufactured  by  Mast,  Foos  & .Co., 
Springfield,  Ohio. 

BUCKEYE.— Trade  name  for  porcelain 
knobs  manufactured  by  the  Trenton  Porce- 
lain Co.,  803  E.  State  St.,  Trenton,  N.  J. 

BUCKEYE.— Trade  name  for  rigid  metal- 
lic conduit  manufactured  by  the  Youngs- 
town Sheet  & Tube  Co.,  Stambaugh  Bldg., 
Youngstown,  Ohio. 

BUCKEYE  ELECTRIC  DIVISION,  NA- 
TIONAL LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.— Cleveland,  Ohio.  Manu- 
facturer of  incandescent  lamps.  General 
manager,  N.  H.  Boynton;  sales  manager, 
F.  C.  Foster.  Main  office,  1811  E.  46th  St., 
Cleveland.  Ohio.  Branch  offices.  Pittsburgh. 
Pa.;  Philadelphia,  Pa.;  Chicago,  HI.;  Char- 
lotte, N.  C.:  Dallas,  Tex.;  Cleveland,  Ohio. 

BUCKEYE  ENGINE  GO.— Salem,  Ohio. 
Manufacturer  of  electric  blueprinting  ma- 
chines and  steam  engines.  Business  estab- 
lished 1847.  President,  E.  S.  Griffiths: 
secretary  and  treasurer,  H.  A.  Greiner; 
general  manager,  D.  D.  Lewis. 

BUCKEYE  GRAY. — Trade  name  for  bar- 
riers for  bus  and  switching  chambers 
manufactured  by  the  Ohio  Quarries  Co., 
Citizens  Bldg.,  Cleveland,  Ohio. 

BUCKEYE  IRON  Si  BRASS  WORKS.— 
3rd  & Wyandot  Sts.,  Dayton,  Ohio.  Manu- 
facturers of  brass  valves.  Business  estab- 
lished 1860.  President  and  general  manager. 
W.  B.  Anderson;  vice-presidents,  R.  C.  An- 
derson and  Torrence  Huffman;  secretary 
and  treasurer,  William  P.  Huffman. 

BUCKEYE  JACK  MFG.  CO.,  THE.— 
Alliance.  Ohio.  Manufacturer  of  jacks  of 
all  kindB. 

BUCKEYE  MACHINE  CO.,  THE. — 
Lima,  Ohio.  Manufacturer  of  oil  engines. 

BUCKEYE  PRIMA  CO.,  THE.— Sidney. 
Ohio.  Manufacturer  of  electric  washing 
machines. 

BUCKEYE  TEMPERED  COPPER  Si 
BRASS  CO. — Mansfield,  Ohio.  Manufac- 
turer of  commutator  bars  and  brass  and 
copper  castings.  President,  C.  H.  Voe- 
gele;  vice-president,  T.  R.  Barnes:  secre- 
tary and  treasurer.  E.  J.  Gilbert;  gen- 
eral manager,  Theodore  F.  Frank. 

BUCKINGHAM,  W.  H.— 8-10  Bronson 
St.,  Binghamton.  N.  Y.  Manufacturer  of 
linemen’s  pole  climbers.  Business  estab- 
lished 1885.  W.  H.  Buckingham,  owner. 

BUCKSKIN. — Trade  name  for  automobile 
tires  manufactured  by  the  Tuscan  Tire  & 
Rubber  Co.,  Carrollton,  Ohio.  - 

BUCYRUS. — Trade  name  for  electrically 
operated  excavating  machinery  and 
dredges  manufactured  by  the  Bucyrus  Co., 
South  Milwaukee,  Wis. 
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BUCYRUS  CO.— South  Milwaukee.  Wls. 
Manufacturer  of  electrically  operated  ex- 
cavators and  dredges.  President,  W.  W. 
Coleman;  vice-presidents,  E.  K.  Swigart 
and  W.  F.  Russell;  secretary.  G.  A.  Mori- 
son;  treasurer,  D.  P.  Eells,  Main  office. 
South  Milwaukee,  Wis.  Factories,  South 
Milwaukee,  Wis.,  and  Evansville,  Ind. 
Branch  offices,  Birmingham,  Ala.;  Portland, 
Ore.;  San  Francisco,  Cal.;  Minneapolis. 
Minn.;  Cleveland,  Ohio;  322  S.  Michigan 
Ave.,  Chicago,  111. > 30  Church  St.,  New 
York,  N.  Y. 

BUDA  CO.,  THE.— Harvey,  111.  Manu- 
facturer of  electric  tractors  and  trucks, 
generating  sets,  electric  headlights  and 
track  equipment.  Business  established 
1881.  President,  L.  M.  Viles;  vice-president 
and  general  manager,  F.  E.  Place;  secre- 
tary, William  P.  Hunt,  Jr.;  treasurer,  H. 

M.  Sloan;  general  sales  manager,  R.  B. 
Fisher.  Main  office  and  factory,  Harvey, 
111.  Branch  offices.  Railway  Exchange 
Bldg.,  Chicago.  111.;  30  Church  St.,  New 
York.  N.  Y.;  Railway  Exohange  Bldg.,  St. 
Louis,  Mo. 

BUDA- ROSS. — Trade  name  for  locomo- 
tive headlight  generating  set  and  locomotive 
headlights  manufactured  by  the  Buda  Co., 
Harvey,  111. 

BUDA- WILSON. — Trade  name  for  bond- 
ing drills  manufactured  by  the  Buda  Co., 
Harvey,  111. 

BUD-E. — Trade  name  for  gasoline  en- 
gines manufactured  by  the  Carlyle  Johnson 
Machine  Co.,  52  Main  St.,  Manchester, 
Conn.  * 

BUELL. — Trade  name  for  hollow  handle 
tool  sets  manufactured  by  the  M.  W.  Rob- 
inson Co..  296  Broadway,  New  York,  N.  Y. 

BUETTNER  CO.,  THE  CHARLES  H.— 
1924-1926  W.  8th  St.,  Cincinnati,  Ohio. 
Manufacturer  of  spark  plugs,  buffing  wheels 
and  other  automobile  and  textile  products. 
President,  I.  B.  Davidson;  secretary,  E.  B. 
Banae;  treasurer,  C.  R.  Fagln. 

BUFFALO. — Trade  name  for  belt  dress- 
ing made  by  the  Buffalo  Belt  Dressing  Co., 
962  Kensington  Ave.,  Buffalo,  N.  Y. 

BUFFALO. — Trade  name  for  heating, 
ventilating  and  humidifying  apparatus 
manufactured  by  the  Buffalo  Forge  Co.,  490 
Broadway,  Buffalo,  N.  Y. 

BUFFALO. — Trade  name  for  steam  and 
electric  pumps  manufactured  by  the  Buffalo 
Steam  Pump  .Co.,  490  Broadway,  Buffalo, 

N.  Y. 

BUFFALO. — Trade  name  for  wire  en- 
closures for  switchboards  and  machinery 
manufactured  by  the  Buffalo  Wire  Works 
Co.,  316-332  Terrace,  Buffalo,  N.  Y. 

BUFFALO. — Trade  name  for  power  plant 
injectors,  oil  and  grease  cups  and  oiling 
devices  manufactured  by  the  Sherwood 
Mfg.  Co.,  1702-1712  Elmwood  Ave.,  Buffalo, 
N.  Y. 

BUFFALO. — Trade  name  for  wire  grips 
manufactured  by  the  Smith  & Hemenway 
Co.,  Inc.,  Irvington,  N.  J. 

BUFFALO  AUTOMATIC.— Trade  name 
for  power  plant  injectors  manufactured  by 
the  Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo,  N.  Y. 

BUFFALO  BELT  DRESSING  CO.— 962 
Kensington  Ave.,  Buffalo.  N.  Y.  Manufac- 
turer of  belt  dressing.  Business  established 
1910.  General  manager,  Paul  J.  Kihl. 

BUFFALO  BRAND. — Trade  name  for 
wood  crossarm 8 manufactured  by  B.  F. 
Vreeland,  411  Commonwealth  Bldg.,  Den- 
ver. Colo. 
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Ellicott  St.,  Buffalo,  N.  Y.  Manufacturer 
of  lighting  fixtures.  President,  J.  Markel. 

BUFFALO  FORGE  CO.— Buffalo.  N.  Y. 
Manufacturer  of  conduit  and  pipe  bending 
machines,  drills  and  ventilating  fans  and 
blowers.  President.  H.  W.  Wendt;  vice- 
president  and  secretary,  H.  W.  Wendt.  Jr.; 
vice-president  and  treasurer,  E.  F.  Wendt; 
vice-president  and  sales  manager,  C.  A. 
Booth.  Main  office  and  factory,  490  Broad- 
way. Buffalo.  N.  Y.  Branch  offices,  Detroit, 
Mich.:  Pittsburgh,  Pa.;  Minneapolis,  Minn.; 
2113  E.  2nd  St.,  Cleveland.  Ohio:  New  Or- 
leans, La.:  Cincinnati,  Ohio;  636  H.  W. 
Heilman  Bldg.,  Los  Angeles,  Cal.;  St.  Louis. 
Mo.;  Portland.  Ore.;  Boston,  Mass.;  Denver, 
Colo.;  Philadelphia.  Pa.;  Atlanta,  Ga. ; 562 
W.  Washington  St.,  Chicago,  111.;  39  Cort- 
landt  St..  New  York.  N.  Y. 

BUFFALO  FOUNDRY  & MACHINE  CO. 
— Buffalo,  N.  Y.  Manufacturer  of  impreg- 
nating apparatus,  electric  vacuum  pumps 
and  other  vacuum  equipment.  Business 
established  1901.  President,  treasurer  and 
general  manager,  H.  D.  Miles;  vice-presi- 


dent, H.  T.  Dunbar;  secretary,  F.  C.  Slee; 
sales  manager,  E.  G.  Rippel.  Main  office 
and  factory,  1541  Fillmore  Ave.,  Buffalo, 
N.  Y.  Branch  office,  17  Battery  PI.,  New 
York,  N.  Y. 

BUFFALO  SPECIALTY  CO.  — Buffalo, 
N.  Y.  Manufacturer  of  street-lighting 
mastarms.  Business  established  1885. 
President,  Oliver  Cabana,  Jr.;  vkie-presi- 
dent,  Elmer  A.  Cabana;  secretary  and  sales 
manager,  Martin  J.  Cabana;  treasurer, 
Oliver  Cabana.  Main  office  and  factory, 
375  Ellicott  St..  Buffalo,  N.  Y.  Branch 
office,  1 Hudson  St.,  New  York,  N.  Y. 

BUFFALO  STEAM  PUMP  CO.  — 490 

Broadway,  Buffalo,  N.  Y.  Manufacturer 
of  electric  and  steam  pumps.  President,  H. 
W.  Wendt;  secretary,  H.  W.  Wendt,  Jr.; 
treasurer,  E.  F.  Wendt;  sales  manager, 
C.  A.  Booth. 

BUFFALO  WIRE  WORKS  CO.— Buffalo, 
N.  Y.  Manufacturer  of  wire  machinery 
guards,  switchboard  enclosures,  wire  cloth 
and  other  wire  produots.  Business  estab- 
lished 1869.  President.  Martin  Scheeler; 
vice-president  and  general  manager,  Ferdi- 
nand Grimm;  secretary  and  sales  manager, 
John  C.  Scheeler;  treasurer.  Charles  A. 
Scheeler.  Main  office  and  factory,  316-332 
Terrace,  Buffalo,  N.  Y.  Branch  offices,  9-11 
S.  7th  St..  Philadelphia,  Pa.;  30  Church 
St.,  New  York.  N.  Y. 

BUFFERS,  ELECTRIC,  BENCH,  PED- 
ESTAL AND  PORTABLE.  — These  are 
motor-driven  machines  used  for  buffing  or 
polishing  metal  and  other  surfaces.  They 
are  made  with  the  motor  as  an  integral 
part  of  the  machine  and  the  buffing  wheel 
is  fastened  to  the  motor  shaft,  one  being 
placed  on  each  end  of  the'  shaft  in  some 
cases.  They  are  made  chiefly  for  mounting 
on  a bench  for  buffing  small  pieces  or  on  a 
pedestal  for  larger  work.  Other  buffers  are 
made  for  portable  use;  these  are  made  with 
smaller  motors  and  use  a smaller  buffing 
wheel.  They  are  used  on  large  work  that 
cannot  be  held  up  to  an  ordinary  buffer. 
Stationary  buffers  of  the  pedestal  type  gen- 
erally require  a larger  motor  than  the 
bench  type  in  order  that  it  will  not  slow 
down  when  the  work  is  pressed  against  the 
wheel.  Various  kinds  of  buffing  wheels  are 
used,  some  having  a slight  abrasive  or  cut- 
ting action  and  others  merely  a smoothing 
or  polishing  action.  The  latter  are  usually 
made  of  many  layers  of  cloth  sewed  and 
glued  together  and  compressed  between 
end  plates  which  screw  onto  the  motor 
shaft.  Such  wheels  are  often  called  buffs; 
also  see  Wheels,  buffing. 

Manufacturers: 

Bennett-O’Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111. 

Blakeslee  & Co.,  G.  S.,  Cicero,  III. 
"Blakeslee.” 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.** 

Canadian  Hanson  & Winkle  Co.,  Ltd.. 
The,  Toronto,  Ont.,  Can. 

Cavicchi  Polishing  Machinery  Co.,  3-5 
Woodworth  St.,  Neponset  (Boston), 
Mass. 

Clark.  Jr.,  Electric  Co.,  Inc.,  James,  520 
W.  Main  St..  Louisville,  Ky.  “Willey.” 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Connecticut  Dynamo  & Motor  Co.,  The, 
Lyons  Ave.  & Colt  St.,  Irvington,  N.  J. 

CRAWFORD  MFG.  CO.,  13-21  Park  Row, 
New  York,  N.  Y.  The  illustration 
shows  a type  in  which  Btamina  in  the 


Crawford  Electric  Buffer 


motor  together  with  exceptional  mate- 
rials and  machining  are  combined. — 
Adv. 

Dilg  Mfg.  & Trading  Co.,  The,  27  E. 
125th  St..  New  York,  N.  Y.  “Acme.” 

Dillon  Electric  Co.,  Mahoning  Rd.  & 11th 
St.,  N.  E.,  Canton,  Ohio.  “Dillon.” 

Eager  Electric  Co.,  The,  Watertown, 
N.  Y. 

Ely.  C.  Upham,  50  Vesey  St.,  New  York, 
N.  Y. 
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Forbes  & Myers,  172  Union  St.,  Worces- 
ter, Mass. 

Freeman  Co.,  The  Louis  G..  909-911  Syca- 
more St.,  Cincinnati,  Ohio.  (Shoe  re- 
pairing.) 

General  Platers*  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Green  Electric  Co.,  The  W.,  81  Nassau 
St.,  New  York,  N.  Y. 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis. 

Hanson  & Van  Winkle,  Newark,  N.  J. 

Hobart  Bros.  Co.,  The,  113  Water  St., 
Troy,  N.  Y.  ”HB.” 

JANETTE  MFG.  CO.,  556  W.  Monroe  St., 
Chicago.  111. 

LeBron  Electrical  Works,  318-320  S.  12th 
St.,  Omaha,  Neb. 

L’Hommedieu  & Sons  Co.,  Charles  F., 
4621  Ogden  Ave.,  Chicago,  111.  “Reli- 
ance.” 

Maxim  Mfg.  Co.,  700  W.  22nd  St.,  Chi- 
cago, 111.  “Sinteelo.” 

Miller,  Charles  E.,  Anderson,  Ind.  "Mil- 
ler- Anderson.** 

Munning  & Co.,  A.  P..  Church  St.,  Mata- 
wan.  N.  J.  “Optimus.” 

Neil  & Smith  Electric  Tool  Co.,  The. 
813-815  Broadway,  Cincinnati,  Ohio. 
“Ideal.** 

Oliver  Mfg.  Co.,  The  W.  W.,  1483  Niagara 
St..  Buffalo,  N.  Y. 

Racine  Universal  Motor  Co.,  53  W.  Jack- 
son  Blvd.,  Chic?  .go.  111.  “Lectric- 
Lustre.” 

Rochester  Electric  Products  Corp.,  Driv- 
ing Park  Ave.  & Argo  Park,  Rochester, 
N.  Y. 

Roth  Bros.  & Co.,  1400  W.  Adams  St., 
Chicago,  111. 

Standard  Electric  Tool  Co.,  The,  Cincin- 
nati, Ohio.  “Standard.** 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton. N.  Y.  • 

Temco  Electric  Motor  Co.,  The,  504  Sugar 
St.,  Leipslc,  Ohio.  "Temco.” 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.,  Los  Angeles,  Cal.  '‘Johnson.” 

Valley  Electric  Co..  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  "St.  Louis.** 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house.’*  (See  display  adv.  pages  1395- 
1402.) 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  "Wodack.” 

BUFFERS,  MISCELLANEOUS.— Th  es  e 
are  nonelectrical  buffers,  usually  belt- 
driven  from  a line  shaft.  They  are  widely 
used  in  manufacturing  plants  for  the  final 
or  buffing  process  in  polishing  metal  ok 
other  objects.  Grinding  and  polishing  are 
required  before  electroplating  and  buffing 
afterwards,  to  give  the  desired  luster. 
Where  only  occasional  buffing  of  small  ob- 
jects is  required,  pedal-operated  buffers  are 
sometimes  used. 

BUFFING  MACHINES.— See  Buffers. 

BUFFS. — See  Wheels,  buffing. 

BUFLOVAK. — Trade  name  for  electric 
vacuum  pumps,  impregnating  apparatus 
and  other  vacuum  equipment  manufactured 
by  the  Buffalo  Foundry  & Machine  Co., 
1541  Fillmore  Ave.,  Buffalo.  N.  Y. 

BUG. — Trade  name  for  eleotric  burglar 
alarms  manufactured  by  the  Cannon  Ball 
Alarm  Co.,  524  5th  Ave.,  South,  Minneap- 
olis, Minn. 

BUHRKE  CO.,  R.  H.  — 1238  Fullerton 
Ave.,  Chicago,  111.  Manufacturer  of  tool 
chests,  linemen’s  tools,  belts,  bags.  etc. 
Business  established  1877.  President, 
treasurer  and  general  manager,  J.  E. 
Schank;  vice-president  and  secretary,  A.  E. 
Buhrke;  sales  manager,  A.  F.  Soutar. 

BUILD-CRAFT  ELECTRIC  MFG.  CO.— 
37-39  Maspeth  Ave.,  Brooklyn.  N.  Y. 
Manufacturer  of  push  button  plates  and 
letter  boxes. 

BUILDER'S  IRON  FOUNDRY.— Provi- 
dence. R.  I.  Manufacturer  of  meters,  pipe 
fittings,  etc. 

BUILDING-UP. — The  process  of  accu- 
mulation of  e.  m.  f.  which  a self-excited 
d-o.  generator  undergoes  from  the  instant 
of  starting  until  it  reaches  its  maximum 
value.  It  is  a result  of  the  mutual  reaction 
and  reinforcing  of  the  currents  generated 
in  the  armature  and  flowing  through  the 
field  coils. 

BULBS  FOR  LUMINOUS  RADIATORS.— 

These  are  carbon- filament  incandescent 
lamps  of  cylindrical  shape.  They  are  de- 
signed primarily  to  give  off  heat  and  have 
merely  a pleasant  glow,  and,  therefore,  are 
very  inefficient  from  a lighting  standpoint. 
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They  are  made  In  rather  large  capacity, 
having  a rating  of  either  250  or  500  watts 
as  a rule. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y.  “Glo-Ray.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Hallberg.  J.  H.,  25  W.  45th  St..  New 
York.  N.  Y. 

Pioneer  Corp.,  The,  1255  W.  63rd  St.,  Chi- 
cago, 111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

* BULBS,  INCANDESCENT  LAMP The 

bulb  is  the  glass  enclosing  portion  of  an 
incandescent  lamp  which  surrounds  the 
filament.  A word  sometimes  loosely  used 
to  designate  the  whole  incandescent  lamp 
as  distinct  from  the  complete  lighting  ap- 
pliance or  lamp  into  which  it  fits.  Lamp 
bulbs  are  usually  of  thin  clear  glass.  They 
are  sometimes  colored  and  sometimes  whol- 
ly or  partly  frosted  or  enameled.  Bowl- 
frosted  lamps  are  those  in  which  only  the 
hemispherical  part  of  the  bulb  near  the  tip 
is  frosted.  White  opal  is  used  to  a limited 
extent.  Three  common  shapes  of  bulbs  are 
in  use  in  the  United  States,  viz.:  pear- 
shaped  (designated  P.  S.);  straight  sided 
with  hemispherical  tip  (S);  and  spherical 
(G). 

BULBS,  GLASS,  FOR  X-RAY  TUBES. — 
These  glass  bulbs  require  very  skillful  glass 
blowing  as  they  are  generally  large  and 
have  a rather  complex  shape.  Some  bulbs 
are  made  of  ordinary  glass,  while  others 
are  made  of  a lead  glass  which  confines 
the  rays  to  the  tube  window.  Lead  shields 
are  provided  on  the  other  glass  bulbs.  The 
window  through  which  the  rays  pass  to  the 
object  to  be  exposed  forms  part  of  the 
bulb  and  is  generally  made  of  sodium  glass 
which  transmits  the  rays  with  little  or  no 
absorption. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Wabansia 
Ave.,  Chicago,  111. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Pioneer  Corp.,  The,  1255  W.  63rd  St., 
Chicago,  111. 

Scientific  Utilities  Co..  Inc..  18  E.  16th 
St..  New  York.  N.  Y. 

Waite  & Bartlett  Mfg.  Co..  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

BULL  DOG. — Trade  name  for  rubber 
belting  and  friction  tape  manufactured  by 
the  Boston  Woven  Hose  & Rubber  Co.. 
Box  5077,  Boston.  Mass. 

BULL  DOG. — Trade  name  for  tool  de- 
magnetizes manufactured  by  the  Electric 
Brazing  & Welding  Machine  Co.,  Inc., 
30  Church  St.,  New  York.,  N.  Y. 

BULL  DOG. — Trade  name  for  split  porce- 
lain knobs  manufactured  by  the  Illinois 
Electric  Porcelain  Co.,  Macomb,  111. 

BULL  DOG. — Trade  name  for  belt  dress- 
ing manufactured  by  the  Indian  Refining 
Co.,  244  Madison  Ave.,  New  York,  N.  Y. 

BULL  DOG.— Trade  name  for  switches, 
switchboards,  panelboards,  etc.,  manufac- 
tured by  the  Mutual  Electric  & Machine 
Co..  858  W.  Fort  St.,  Detroit,  Mich. 

BULL- DOG. — Trade  name  for  spark 
plugs  manufactured  by  the  Hartford  Ma- 
chine Screw  Co.,  476  Capitol  Ave.,  Hart- 
ford, Conn. 

BULL- DOG. — Trade  name  for  die  stocks 
manufactured  by  the  Oster  Mfg.  Co., 
Cleveland.  Ohio. 

BULLARD,  E.  A.— Tremont  Bldg.,  Bos- 
ton, Mass.  Manufacturer  of  slate  for  elec- 
trical purposes. 

BULLDOG. — Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Liberty  Mfg. 
Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 

BULLDOG. — Trade  name  for  portable 
lamp  guard  manufactured  by  the  McGill 
Mfg.  Co..  Valparaiso,  Ind. 

BULLDOG. — Trade  name  for  mine  trol- 
ley clamps  manufactured  by  the  Ohio 
Brass  Co..  Mansfield,  Ohio. 

BULLETIN  AND  PROGRAM  BOARDS, 
INTERNALLY  ILLUMINATED.  — Small 
boards  can  be  effectively  illuminated  from 
behind  by  using  a translucent  glass  sur- 
face for  the  board  or  putting  the  an- 
nouncement or  design  on  a translucent  side, 
sheet  or  curtain  placed  directly  back  of  a 
clear  glass  front;  this  permits  ready  change 
of  the  announcement  and  is  much  used 


in  theaters  and  depots.  This  type  of  con- 
struction is  also  used  for  many  display 
boards  where  the  display  is  changed  auto- 
matically by  using  several  slides.  These 
boards  are  almost  always  completely  en- 
closed and  are  illuminated  by  means  of 
one  or  more  incandescent  lamps. 

Manufacturers: 

Bulletin  Machine  Co.,  10-16  Lock  St., 
Buffalo,  N.  Y. 

Clinton  Sign  Co.,  134  5th  Ave.,  Clinton, 
Iowa. 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  & St.  Paul  Ave..  Milwaukee, 
Wis.  “C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

RANDALL  SIGN  CO..  Eau  Claire,  Wis. 
“Randallized.” 

Sig-No-Graph  Mfg.  Co.,  1400  S.  Michigan 
Ave.,  Chicago,  111.  “Sig-No-Graph.” 

Standard  Signs,  Inc.,  426  6th  Ave.,  S., 
Minneapolis,  Minn. 

Universal  Electric  Stage  Lighting  Co , 
240  W.  50th  St..  New  York.  N.  Y. 
“Star  Monogram.” 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y. 

BULLETIN  BOARDS,  EXTERNALLY 
ILLUMINATED.— Large  bulletin  boards 
and  wall  signs  are  usually  illuminated  by 
means  of  lamps  and  reflectors  mounted 
in  front  of  the  upper  edge  of  the  board, 
the  reflectors  being  either  of  special  angle, 
box  or  trough  type  shaped  to  throw  the 
light  uniformly  over  the  surface.  Flood- 
light projectors  are  sometimes  used  for 
large  boards  when  they  can  be  placed  at 
a fair  distance 

BULLETIN  MACHINE  CO.— 10-16  Ixxk 
St.,  Buffalo,  N.  Y.  Manufacturer  of  elec- 
trical advertising  specialties,  bulletin  and 
program  boards  and  electric  signs. 

BULLIER  FURNACE.— One  of  the  early 
types  of  electric  tapping  furnace  for  the 
production  of  calcium  carbide,  in  which 
the  hearth  of  the  furnace  formed  one  elec- 
trode. 

BULLITE. — Trade  name  for  cutting  and 
extrusion  compounds  manufactured  by  the 
Conversion  Products  Corp.,  149  Broadway. 
New  York,  N.  Y. 

BUNCHES,  STAGE  LIGHTI NG.— Clus- 
ters of  electric  incandescent  lamps  with 
reflectors  mounted  on  portable  standards 
or  designed  for  suspension  in  producing 
temporary  stage  lighting  effects.  Bunches 
are  used  where  additional  illumination  is 
needed  for  part  of  a setting,  but  not  of  so 
intense  or  concentrated  a character  as  that 
provided  by  spotlights.  They  are  con- 
nected to  floor  or  wall  pockets  (recepta- 
cles) by  special  stage  cords  or  cables. 

Manufacturers: 

Display  Stage  Lighting  Co.,  314  W.  44th 
St.,  New  York,  N.  Y. 

Hallberg.  J.  H.,  25  W 45th  St.,  New 
York.  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  III. 
No.  51  “X-Ray"  projector,  mounted 
on  portable  stand,  equipped  with  color 
frames,  is  recommended  for  bunch 
light.  See  Projectors,  floodlight,  also 
theater  lighting  classifications.  See 
adv.  page  1405. — Adv. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
S.  Clinton  St.,  Chicago,  111. 

Pennefather.  James  S.,  358  W.  43rd  St.. 
New  York.  N.  Y. 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  50th  St.,  New  York,  N.  Y. 

BUNDY. — Trade  name  for  oil  separators 
manufactured  by  the  Griscom-Russell  Co.. 
2141  West  St.  Bldg.,  New  York.  N.  Y. 

BUNNELL  & CO.,  J.  H.— 32  Park  Place. 
New  York,  N.  Y.  Manufacturers  of  radio 
apparatus,  fire  alarm  systems,  lightning 
arresters,  electrotherapeutic  apparatus, 
electrical  and  scientific  instruments,  etc. 
Business  established  1879.  President,  sec- 
retary and  general  manager.  John  J.  Ghe- 
gan;  vice-president  and  treasurer,  Charles 
E.  Graham;  sales  manager.  John  J.  John- 
ston. 
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BUNSEN  CELL. — A primary  cell  con- 
sisting of  an  anode  of  amalgamated  zinc 
in  a sulphuric  acid  (about  8%)  solution, 
separated  by  a porous  cup  from  the  cath- 
ode of  retort  carbon,  which  is  surrounded 
-by  66%  nitric  acid.  It  is  used  only  in 
laboratory  work.  In  the  original  form  of 
this  cell,  as  developed  by  Grove,  the 
cathode  was  of  platinum. 

BUNTING  BRASS  6.  BRONZE  CO., 
THE. — Toledo,  Ohio.  Manufacturer  of 
brass  and  bronze  bearings.  President,  J. 
W.  Bunting:  vice-president.  W.  H.  Bunt- 
ing; secretary  and  treasurer,  C.  E.  Bunting. 
Main  office  and  factory,  Toledo,  Ohio. 
Branch  offices,  Cleveland,  Ohio:  722  S. 
Michigan  Ave..  Chicago,  111.;  Grand  Cen- 
tral Palace,  New  York,  N.  Y. 

BURDETT  MFG.  CO.— 309  St.  Johns  Ct.. 
Chicago,  111.  Manufacturer  of  oxygen  and 
hydrogen  gas  generating  apparatus.  Presi- 
dent, J.  B.  Burdett;  secretary.  A.  H.  • 
Scholle:  general  manager,  H.  B.  Pearson. 

BURDICK  CABINET  CO.— Milton,  Wis. 
Manufacturer  of  electrotherapeutic  appa- 
ratus. Business  established  1913.  Presi- 
dent. G.  W.  Coon;  vice-president,  F.  A. 
Anderson;  secretary,  G.  R.  Boss;  treasurer 
and  general  manager,  F.  F.  Burdick;  sales 
manager,  H.  N.  Seversen.  Main  office  and 
factory,  Milton,  Wis.  Branch  office,  618 
Stewart  Bldg..  Chicago,  111.  Sales  repre- 
sentatives. John  Birk  Co.,  Louisville.  Ky. ; 
Clapp- Anderson  Co..  Boston,  Mass.;  Physi- 
cians’ Supply  Co.,  Kansas  City.  Mo.;  W. 
G.  Cleveland  Co.,  Omaha,  Neb.;  A.  S. 
Aloe  Co.,  St.  Louis,  Mo.;  T.  B.  Snow  Co.. 
New  York,  N.  Y. ; Shaw  Supply  Co.,  Ta- 
coma, Wash.;  Charles  Lentz  & Sons  Co.. 
Philadelphia.  Pa. 

BUREAU  OF  STANDARDS.— The  United 
States  Bureau  of  Standards  was  estab- 
lished by  the  Fereral  Government  in  1901 
and  upon  the  creation  of  the  Department 
of  Commerce  became  an  integral  part  of 
that  Department.  The  Act  of  Congress 
which  created  the  Bureau  authorized  it  to 
deal  with  standards  of  measurement,  stand- 
ards of  quality,  standards  of  performance, 
standards  of  practice  and  standard  values 
of  physical  constants.  The  early  work  of 
the  Bureau  was  concerned  principally  with 
standards  of  measurement.  The  Bureau 
has  charge  of  the  custody  and  mainte- 
nance of  the  standards  of  measurement  of 
this  country  which  have  been  established 
by  Congress  and  makes  comparisons  of 
these  standards  with  working  standards  for 
the  manufacturers  and  users  of  the  various 
types  of  measuring  standards  and  instru- 
ments. Research  work  is  carried  on  to 
improve  constancy  of  the  physical  stand- 
ards. to  improve  the  methods  of  measure- 
ment and  comparison,  to  develop  better 
types  of  measuring  Instruments  and  to  in- 
crease our  knowledge  of  those  quantities 
and  properties  of  materials  w'hich  depend 
upon  the  most  precise  measurements. 

The  work  of  the  Bureau  has  increased 
steadily  in  amount  and  scope  until  it  now 
occupies  seven  main  laboratories  and  a 
number  of  smaller  buildings  at  Washing- 
ton, D.  C.,  and  has  branches  at  Pitts- 
burgh, Pa.,  Northampton,  Mass.,  Denver, 
Colo.,  and  San  Francisco,  Cal.  The  em- 
ployees of  the  Bureau  number  about  850. 

A great  deal  of  testing  of  materials  is 
done  for  other  branches  of  the  Govern- 
ment and  this  also  involves  a certain 
amount  of  investigation  and  testing  with 
respect  to  standards  of  performance.  Re- 
searches are  carried  on  to  determine  ac- 
curately various  physical  constants  which 
ore  of  value  in  different  branches  of  in- 
dustry or  of  scientific  work. 

Scientific  and  technical  work  of  the 
Bureau  is  organized  in  nine  divisions  which 
are  concerned,  respectively,  with  electric- 
ity, weights  and  measures,  "heat  and  ther- 
mometry. optics,  chemistry,  engineering  in- 
struments. engineering  and  industrial  ma- 
terials, metallurgy,  and  ceramics.  The  Bu- 
reau is  equipped  with  a large  instrument 
shop  and  accessories,  a liquid  air  plant,  a 
photographic  laboratory,  a library  of  20,000 
volumes,  clerical  force,  etc. 

The  electrical  division  of  the  Bureau 
comprises  various  sections  which  are  con- 
cerned with  standards  of  electrical  meas- 
urements. measuring  instruments,  electro- 
chemistry (batteries),  radio  telegraphy  and 
telephony,  electrolysis,  photometry,  mag- 
netism, safety  standards,  utility  service 
standards,  radioactivity  and  X-ray  meas- 
urements. Researches  have  been  made  in- 
volving fundamental  electrical  units  and 
their  determination  by  means  of  the  silver 
voltameter  and  the  current  balance:  speci- 
fications for  the  standard  cell;  methods  of 
measuring  resistance,  inductance  and  ca- 
pacitance: comparison  of  the  electrostatic 
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and  electromagnetic  units:  methods  of 
magnetic  measurements:  formulas  for  the 
computation  of  pelf  and  mutual  inductance: 
methods  of  electrolysis  mitigation;  devel- 
opments in  radio  apparatus,  including  the 
radio  direction  finder;  photometric  stand- 
ards and  methods  of  measurement;  and 
properties  of  electrical  instruments.  New 
methods  of  measurement  have  been  de- 
vised. utility  service  and  electrical  acci- 
dents have  been  investigated  and  stand- 
ards established  for  service  and  safety. 
Many  of  these  subjects  have  been  cov- 
ered by  Bureau  publications,  including 
Standards  for  Electric  Service  and  Na- 
tional Electrical  Safety  Code.  Standard 
specifications  for  transformers,  dry  cells, 
electric  incandescent  lamps,  and  for  va- 
rious materials  have  been  prepared. 

The  publications  of  the  Bureau  number 
about  600  and  are  classified  mainly  as 
scientific  papers,  technologic  papers,  cir- 
culars. and  handbooks.  A complete  list 
of  publications  is  issued  as  Circular  No.  24 
and  may  be  had  upon  application  to  the 
Bureau.  Most  of  the  publications  are 
available  in  public  and  technical  libraries 
and  can  be  purchased  from  the  Superin- 
tendent of  Documents.  Government  Print- 
ing Office,  Washington,  D.  C. 

The  Bureau  is  a member  of  the  Electri- 
cal Safety  Conference,  and  has  representa- 
tives on  the  International  Electrotechnical 
Commission,  the  International  Commission 
on  Illumination.  American  Committee  on 
Electrolysis,  the  American  Engineering 
Standards  Committee,  the'  National  Safety 
Code  Committee,  the  Electrical  and  Signal- 
ing Committees  of  the  N.  F.  P.  A.,  and 
many  similar  bodies.  The  Bureau  hears 
appeals  from  the  findings  of  Underwrit- 
ers* Laboratories.  The  director  of  the 
Bureau  is  Dr.  Samuel  W.  Stratton,  who 
has  been  its  chief  executive  since  the  Bu- 
reau was  created. 

BURGESS  BATTERY  CO.  — Madison, 
Wis.  Manufacturer  of  batteries,  battery 
chemicals  and  flashlights.  Business  estab- 
lished 1917.  President  and  general  man- 
ager. C.  F.  Burgess;  vice-president  and 
sales  manager,  Duncan  Keith;  secretary, 
W.  B.  Schulte;  treasurer,  B.  S.  Reynolds. 
Main  office,  Madison,  Wis.  Factories,  Mad- 
ison. Wis.,  Winnipeg,  Man.,  Can.  Branch 
offices  and  warehouses,  Harris  Trust  Bldg., 
Chicago,  111.;  701  Wellington  Ave.,  Winni- 
peg, Man.,  Can. 

BURGESS- NORTON  MFG.  CO.— Geneva. 
111.  Manufacturer  of  screw  machine  prod- 
ucts, steel  stampings  and  hardware  spe- 
cialties. President,  F.  A.  Burgess:  secre- 
tary, H.  W.  Norton:  sales  manager,  C.  M. 
Burgess.  Branch  office,  65  Walker  St., 
New  York,  N.  Y. 

BURGESS  SOLDERING  FURNACE  CO. 

— Columbus.  Ohio.  Manufacturer  of  solder- 
ing furnaces. 

BURHORN  CO.,  EDWIN.— 25  W.  Broad- 
way. New  York,  N.  Y.  Manufacturer  of 
cooling  towers. 

BURK  A CO. — Spokane.  Wash.  Manu- 
facturers of  cedar  poles  and  posts. 

BURKE. — Trade  name  for  commutator 
slotting  machine  manufactured  by  the 
Electrical  Devices  Co.,  Mt.  Vernon,  N.  Y. 

BURKE. — Trade  name  for  furnaces  and 
chain  grate  stokers  manufactured  by  the 
S & S Automatic  Grate  Co.,  320  E.  North 
Water  St..  Chicago.  111. 

BURKE. — Trade  name  for  transmission 
line  equipment  manufactured  by  the  West- 
inghouse  Electric  & Mfg.  Co.,  East  Pitts- 
burgh, Pa. 

BURKE  A JAMES.— 240  E.  Ontario  St., 
Chicago.  III.  Manufacturers  of  electric 
photograph  printing  machines,  photo- 
graphic lamps,  projectors  and  other  pho- 
tographic equipment.  President.  David 
James;  secretary  and  treasurer,  Henry 
Burke;  general  manager.  T.  W.  Mudford. 

BURKE  ELECTRIC  CO.— Erie.  Pa. 
Manufacturer  of  motors,  generators,  motor- 
generators.  electric  drills,  industrial  ovens, 
welders  and  transformers.  President  and 
general  manager,  James  Burke:  vice-presi- 
dent. George  H.  Winkler,  Jr.;  secretary. 
Charles  H.  Schum;  treasurer,  G.  Irving 
Blake;  sales  manager,  Hugh  A.  Brown. 
Main  office,  12th  & Cranberry  Sts.,  Erie, 
Pa.  Factories,  Erie,  Pa.,  and  Conneaut- 
ville.  Pa.  Branch  offices,  510  .Morgan  Bldg., 
Buffalo.  N.  Y. ; 819  Illuminating  Bldg.. 

Cleveland.  Ohio;  1904  Dime  Savings  Bank 
Bldg..  Detroit,  Mich.;  513  Hudson  Ter- 
minal Bldg.,  New  York,  N.  Y.;  1505  Arch 
St..  Philadelphia,  Pa.;  739  Oliver  Bldg., 
Pittsburgh,  Pa.  Sales  representatives, 
Underwood  Electric  Co.,  309  Syracuse  St., 
Cincinnati.  Ohio;  W.  T.  Osborn,  1002  Com- 
merce Bldg.,  Kansas  City,  Mo. 


BURKE  FURNACE  CO.— 320  E.  North 
Water  St.,  Chicago,  111.  Manufacturer  of 
boiler  furnaces,  chain  grate  stokers,  elec- 
tric coal  and  ash  hoists  and  structural 
steel  for  transmission  lines,  etc.  Busi- 
ness established  1892.  President  and  gen- 
eral manager,  E.  W.  Ritter;  secretary  and 
treasurer,  W.  T.  Ritter. 

BURLEIGH,  MORRISON  A GOWING.— 
80  Boylston  St.,  Boston,  Mass.  Manufac- 
turers of  electric  pumps  for  washing  ma- 
chines. 

BURN  BOSTON  BATTERY  A MFG. 
WORKS. — 80  Boylston  St.,  Boston,  Mass. 
Manufacturer  of  dry  batteries,  flashlights 
and  grounding  devices.  Business  estab- 
lished 1910.  Factory,  South  Boston.  Mass. 
Thomas  W.  Byrne,  proprietor. 

BURNETT-LARSH  MFG.  CO.— Dayton. 
Ohio.  Manufacturer  of  electric  well  pumps 
and  pumping  systems.  President  and  gen- 
eral manager.  C.  E.  Burnett;  vice-presi- 
dent, J.  A.  Wortman;  2nd  vice-president 
and  sales  manager,  C.  A.  Kuebler;  sec- 
retary, R.  S.  Shuey.  Main  office  and  fac- 
tofy,  637-545  E.  Monument  Ave.,  Dayton, 
Ohio.  Branch  offices.  Grand  Central  Pal- 
ace, New  York,  N.  Y.;  231  Insurance  Ex- 
change Bldg.,  Chicago,  111. 

BURNLEY  BATTERY  A MFG.  CO.— 
North  East,  Pa.  Manufacturer  of  solder- 
ing paste.  President,  John  Q.  Kline;  sec- 
retary and  general  manager,  F.  B.  Heath; 
treasurer,  C.  M.  Grauel.  Sales  representa- 
tives, Charles  E.  Chapin  Co.,  201  Fulton 
St..  New  York,  N.  Y.;  L.  L.  Fleig  & Co., 
212  W.  Austin  Ave.,  Chicago,  111.:  C.  H. 
Wallis  & Co.,  1432  Syndicate  Trust  Bldg.. 
St.  Louis,  Mo.;  Baker-Taslin  Co.,  183  1st 
St.,  San  Francisco,  Cal.;  Charles  F.  Belz, 
937  N.  St.  Clair  St.,  Pittsburgh,  Pa.;  Cra- 
vin-Hopkins,  905  Walnut  St..  Philadelphia, 
Pa. 

BURNS. — Trade  name  for  telephone 
bracket  and  mouthpieces  manufactured  by 
the  American  Electric  Co.,  6401  S.  State 
St..  Chicago.  111. 

BURNS  EXPRESS.— Trade  name  for 
telephone  switchboards  manufactured  by 
the  American  Electric  Co.,  6401  S.  State 
St.,  Chicago,  111. 

BURNS  HI-LO.— Trade  name  for  tele- 
phone bracket  manufactured  by  the  Amer- 
ican Electric  Co.,  6401  S.  State  St.,  Chi- 
cago, 111. 

BURNS,  JAMES  F.— 713  Cherry  St., 
Philadelphia,  Pa.  Manufacturer  of  iron 
boxes  and  steel  cabinets  for  electrical 
purposes. 

BURNS  SUPPLY  CO.,  E.  REED.— 

Brooklyn,  N.  y.  Manufacturer  of  electro-, 
plating  materials,  etc.  Business  estab- 
lished 1886.  President,  R.  Reed  Bums; 
secretary,  H.  R.  Burns;  treasurer,  R.  H. 
Burns.  Main  office,  21-27  Jackson  St., 
Brooklyn,  N.  Y.  Factories,  Chicago,  111., 
and  Brooklyn.  N.  Y.  Branch  office.  1811 
Carroll  Ave.,  Chicago,  111. 

BURRELL  A CO.,  INC.,  D.  H.— Little 
Falls.  N.  Y.  Manufacturer  of  ntotor- 
driven  dairy  machinery.  Business  estab- 
lished 1869.  President,  E.  J.  Burrell;  vice- 
president,  Loomis  Burrell;  treasurer,  D.  H. 
Burrell,  Jr.  Main  office.  Little  Falls,  N.  Y. 
Branch  office.  Brockville,  Ont.,  Can. 

BURROUGHS  ADDING  MACHINE  CO 

Detroit,  Mich.  Manufacturer  of  electric 
computing  and  bookkeeping  machines. 
President,  Standish  Backus:  vice-presi- 
dents, C.  W.  Gooch,  F.  H.  Dodge;  secre- 
tary and  treasurer,  A.  J.  Lauver.  Main 
office.  Detroit,  Mich.  Factories,  Detroit, 
Mich.,  and  Windsor,  Ont.,  Can. 

BURROUGHS  CO.,  CHARLES.— 141-149 

Commerce  St.,  Newark.  N.  J.  Manufac- 
turer of  molded  insulation  and  insulation 
molding  machines,  presses,  etc.  President 
and  general  manager,  Charles  F.  Bur- 
roughs; vice-president.  William  H.  Bur- 
roughs; secretary  and  treasurer.  Frank  L. 
Morton. 

BURROWS. — Trade  name  for  perme- 
a meter  manufactured  by  the  Leeds  & 
Northrup  Co.,  4901  Stenton  Ave.,  Phila- 
delphia, Pa. 

BURROWS  MFG.  CO.— York.  Pa.  Manu- 
facturer of  feed  water  regulators  and  other 
steam  specialties.  George  C.  Ruby,  gen- 
eral manager. 

BURRS,  FOR  RIVETS.— Burrs  are  used 
with  rivets  for  fastening  canvas  or  leather 
belting  or  other  leather  or  soft  materials 
together.  The  burr  is  shaped  like  a washer 
and  fits  tightly  around  the  rivet  shank. 
When  the  rivet  and  burr  are  in  place  and 
the  rivet  is  upset  the  burr  causes  the  ex- 
pansion to  occur  outside  so  as  to  form  a 
head  on  the  rivet.  Without  using  the  burr 
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the  entire  shank  would  increase  in  diam- 
eter without  forming  a pronounced  head. 
The  burrs  are  made  of  the  same  material 
as  the  rivets,  which  in  most  cases  is  cop- 
per or  occasionally  bronze. 

Manufacturers: 

Clark  Bros.  Bolt  Co..  Milldale,  Conn. 

Cleveland  Wrought  Products  Co.,  The, 
West  58th  St..  Cleveland,  Ohio. 

Reed  & Prince  Mfg.  Co.,  Worcester, 
Mass. 

Stimpson  Co.,  Edwin  B.,  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

BURT. — Trade  name  for  oil  filters  and 
oiling  systems  manufactured  by  the  Burt 
Mfg.  Co.,  Akron.  Ohio. 

BURT  CO.,  W.  T.— New  Cumberland. 
W.  Va.  Manufacturer  of  portable  electric 
lamps. 

BURT  MFG.  CO.,  THE.— Akron,  Ohio. 
Manufacturer  of  oil  Alters  and  oiling  sys- 
tems. Business  established  1890.  Presi- 
dent. W.  F.  Warden;  vice-presidents,  W. 
J.  Frank,  M.  E.  Knowles;  secretary,  J. 
Dwight  Palmer;  treasurer,  F.  E.  Whitte- 
more;  general  manager,  J.  Asa  Palmer. 

BURTSCHAELL,  J.  W.— 357  Ellis  St.. 
San  Francisco.  Cal.  Manufacturer  of  light- 
ing fixtures.  Business  established  1893. 

BUS. — A contraction  of  busbar,  which 
see.  Also  a contraction  of  omnibus,  a 
vehicle  carrying  a considerable  number  of 
passengers. 

BUSBAR. — In  electric  power  plants  It  is 
customary  to  have  one  or  more  sets  of 
main  circuits  into  which  all  of  the  gen- 
erators feed  and  from  which  all  the  feed- 
ers receive  their  power.  These  are  known 
as  "busbars,”  a contraction  of  "omnibus 
bars”;  a single  busbar  is  often  called  a 
"bus”  and  a number  of  them  are  called 
"buses.”  For  d-c.  service  the  busbars  go- 
ing to  the  feeder  circuits  comprise  a posi- 
tive and  a negative  bus,  and  there  is 
usually  an  equalizer  between  the  genera- 
tors, if  compound  wound.  For  three-wire 
d-c.  service  there  is  also  a neutral  bus  and 
then  usually  a positive  equalizer  and  a 
negative  equalizer  bus.  The  equalizer  bus- 
bars are  not  always  located  on  the  switch- 
board and  for  railway  work  there  is  usually 
only  one  bus  (the  positive)  on  the  board, 
the  negative  circuit  being  grounded.  In 
a-c.  systems,  two  busbars  are  used  for 
single-phase  circuits,  three  for  three-phase, 
four  for  two-phase  or  three-phase  four- 
wire. 

If  there  is  only  a single  set  of  busbars 
in  a d-c.  or  in  an  a-c.  installation,  the 
system  is  often  spoken  of  as  "single 
throw.”  If  there  are  two  sets  of  busbars 
and  the  circuits  can  connect  to  either,  the 
system  of  busbars  is  a "double  throw”; 
but  if  the  circuits  can  connect  to  both  as 
well  as  to  either,  it  is  called  a "selector” 
system.  If  there  is  a single  bus  divided 
by  switches  into  two  or  more  sections,  it 
is  a "sectional  bus.**  With  two  sets  of 
sectioned  buses  connected  at  the  ends  a 
"ring  bus”  is  obtained. 

Busbars  are  m&de  of  wire,  rod,  tubing, 
cable  or  strap,  depending  on  the  current 
to  be  carried  and  the  voltage.  Strap  or 
bar  copper  is  by  far  the  most  used  ma- 
terial. hence  the  syllable  baj  is  included 
in  the  term  busbar. 

BUSBAR  BENDERS,  CLAMPS,  SUP- 
PORTS.— See  Benders,  busbar;  Clamps, 
busbar;  Supports,  busbar. 

BUSBARS,  COPPER,  SOLID.— Solid  cop- 
per busbars  are  used  very  extensively  for 
low  and  medium-voltage  work  and  where 
heavy  currents  are  carried.  The  most 
common  form  is  strap  copper,  from  % to 
% in.  thick  and  in  varying  widths  up  to 
about  10  ins.  Strap  possesses  many  ad- 
vantages in  the  ease  with  which  its  ca- 
pacity can  be  increased  by  additional 
straps  in  parallel  forming  a "laminated 
bus.’*  When  %-in.  bars  are  used  they 
are  generally  spaced  % in.  apart  and  %-in. 
bars  are  spaced  % In.  The  number  of 
bars  used  depends  on  the  current  capacity, 
a current  density  of  from  800  to  1000  am- 
peres per  sq.  in.  being  generally  used.  In 
large -capacity  plants  operating  at  the  gen- 
erator voltage  the  bus  is  usually  placed 
in  masonry  compartments  with  each  phase 
isolated  by  fireproof  barriers.  These  bus- 
bars are  usually  supported  on  pillar  type 
porcelain  insulators,  that  are  designed  with 
sufficient  mechanical  strength  to  with- 
stand the  severe  stresses  set  up  at  the 
time  of  short-circuit. 

For  connections  to  busbars  wire,  cable, 
rod,  tubing  or  strap  is  used,  depending  on 
the  current  to  be  carried,  the  number  of 
bends  and  similar  features.  For  heavy  cur- 
rents laminated  copper  straps  are  usually 
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best,  and  the  connections  are  often  made 
by  means  of  busbar  clamps,  which  see. 
Also  see  Supports,  busbar. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

American  Copper  Products  Corp.,  200 
Broadway.  New  York,  N.  Y. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Brink,  Inc.,  C.  I.,  24  Gold  St..  Boston, 
Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Out.,  Can. 
“Westinghouse.” 

Chase  Metal  Works,  236  Grand  St., 
Waterbury,  Conn. 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 
St.,  Chicago,  111. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E ” 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  A 14th  St.,  Long  Island  City, 
N.  Y. 

MILLER  A PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

Monarch  Eleotric  Co.,  Ltd.,  St.  Lawrence 
A Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  “Penn.” 

PETERSON  CO..  INC..  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

' PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  Pi., 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

ROME  BRASS  & COPPER  CO.,  Rome 
N.  Y.  We  specialize  in  furnishing 
“Rome  Quality”  brass  and  copper 
bars,  sheets,  rods,  tubes,  copper  com- 
mutator bars,  segments,  busbars  and 
special  shapes  exactly  suited  for  all 
phases  of  the  electrical  industry. — Adv. 

ROYAL  ELECTRIC  MFG.  CO.,  556-606 
E.  40th  St.,  Chicago,  111.  “Royal.” 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte,  N.  C. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore.” 

Taunton-New  Bedford  Copper  Co.,  Taun- 
ton, Mass. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BUSBARS,  COPPER,  TUBULAR.— For 
high-voltage  service,  either  • indoor  or 
outdoor,  open  wiring  is  usually  employed 
and  for  this  service,  as  the  amount  of 
current  is  relatively  small,  tubing  of  cop- 
per or  brass  can  be  used  with  fairly  long 
spans  between  the  supporting  insulai  '**8. 
The  use  of  tubing  permits  a great  saving 
in  the  amount  of  copper  to  be  used  anc 
yet  gives  a very  strong  construction  that 
will  withstand  the  severe  stresses  occa- 
sioned at  short-circuit.  High-tension  buses 
for  indoor  work  are  often  placed  in  sep- 
arate masonry  compartments.  This  type 
of  construction,  using  tubular  busbars  is 
gaining  favor  and  is  now  being  used  ex- 
tensively. The  proper  arrangement  of  the 
busbar  and  connections  in  an  a-o.  installa- 
tion of  large  size  will  depend  on  the  num- 
ber and  types  of  oil  circuit  breakers,  dis- 
connecting switches,  etc.,  that  are  used  and 
whether  enclosed  or  open  construction  Is 
desired.  For  high-frequency  circuits,  such 
as  in  radio  work,  the  use  of  tubular  con- 
ductors reduces  skin  effect  to  a minimum. 
Also  see  Clamps,  busbar;  and  Supports, 
busbar. 

Manufacturers: 

Bridgeport  Brass  Co..  Bridgeport.  Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 
St.,  Chicago.  111. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E ” 

General  Devices  A Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 


Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  A 14th  St.,  Long  Island  City, 
N.  Y. 

MILLER  & PARDEE.  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
A Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PL. 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co..  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

ROME  BRASS  & COPPER  CO.,  Rome, 
N.  Y.  We  specialize  in  furnishing 
“Rome  Quality”  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commuta- 
tor bars,  segments,  busbars  and  spe- 
cial shapes  exactly  suited  for  all 
phases  of  the  electrical  industry. — Adv. 

ROYAL  ELECTRIC  MFG.  CO..  556-606 
E.  40th  St.,  Chicago,  111.  “Royal.” 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte.  N.  C. 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BUSCH-SULZER  BROS.-DIESEL  EN- 
GINE  CO. — St.  Louis,  Mo.  Manufacturer 
of  Diesel  engines.  Business  established 
1898.  President,  August  A.  Busch;  vice- 
presidents,  James  R.  Harris,  Adolphus 
Busch  III,  A.  C.  F.  Meyer,  C.  Drummond 
Jones,  Max  Rotter;  secretary  and  treas- 
urer, C.  Drummond  Jones;  general  mana- 
ger. J.  R.  Harris;  sales  manager,  E.  B. 
Pollister.  Main  office  and  factory,  2nd  & 
Utah  Sts.,  St.  Louis.  Mo.  Branch  offices. 
60  Broadway,  New  York,  N.  Y.;  904  Rialto 
Bldg.,  Snn  Francisco,  Cal.;  604  Fletcher 
Trust  Bldg.,  Indianapolis,  Ind. 

BUSES. — Common  electrical  spelling  of 
the  plural  of  bus,  or  contraction  of  busbars. 

BUSH  ELECTRIC  CO„  THE. — 6654 
Broadway,  Cleveland,  Ohio.  Manufacturer 
of  linemen’s  safety  tools  and  accessories 
for  use  on  high-voltage  lines.  Business 
established  1919.  General  manager,  M.  D. 
Douglas. 

BUSHETTES. — Trade  name  for  combina- 
tion conduit  bushing  and  pipe  cap  made 
by  Walker  Bros.  & Haviland,  Otis  Bldg., 
Philadelphia,  Pa. 

BUSHING  HOUSINGS,  TRANSFORM- 
ER.— A type  of  bushing  for  outdoor  trans- 
formers of  moderate  voltage,  which  makes 
it  possible  to  dispense  with  transformer 
houses  in  localities  where  the  houses  are 
not  specified  by  insurance  and  safety-first 
requirements. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  lower  portion  of  the 
bushing  is  similar  to  the  standard  G-E 
high  voltage  bushing.  Housing  is  wa- 
ter-proof and  ample  clearance  Is  pro- 
vided within.  Transformers  so 
equipped  receive  standard  high  poten- 
tial test  without  taping  or  other  in- 
sulation on  the  bushings.  Application 
limited  by  the  voltage  limits  of  the 
underground  cable.  Approved  by  the 
Associated  Factory  and  Mutual  Fire  In- 
surance Companies.  See  adv.  pages 
1203-1223. Adv 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

BUSHING  TOOLS,  FLEXIBLE  STEEL 
CONDUIT. — Special  tools  for  smoothing  the 
entrance  to  or  “bushing  out”  flexible  steel 
conduit.  Sometimes  a tapered  hardwood 
or  steel  pin  with  a handle  on  it  is  used, 
while  in  other  cases  a tapered  steel  reamer 
is  employed.  Both  types  of  these  tools 
are  designed  to  be  used  on  two  or  three 
sizes  of  conduit. 

Manufacturers: 

J.  & B.  Mfg.  Co..  65  Eagle  St.,  Pitts- 
field. Mass.  “J  A B.” 

BUSHINGS,  CONDUIT,  BOX  AND  CAB- 
INET.— Conduit  bushings  are  threaded 
collars  for  placing  on  the  exposed  ends  of 
conduit,  the  inside  of  the  collar  having  a 
smooth  rounded  edge;  these  bushings  are 
used  where  wires  pass  from  a conduit  to 
an  open  run  and  the  bushing  must  have 
a separate  hole  for  each  conductor.  Box 
and  cabinet  bushings  are  short  threaded 
porcelain  tubes  provided  with  a metal 
threaded  clamp  or  locknut  for  securing 
the  tube  in  the  hole;  they  serve  to  pro- 
tect the  wires  from  abrasion. 
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Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co.,  The  M.  B..  108-16  S.  Des- 
plaines St.,  Chicago,  111. 

Duck,  J.  J.,  436  St.  Clair  St.,  Toledo, 
Ohio. 

Fra  lick  A Co.,  S.  R.,  15  S.  Clinton  St.. 
Chicago,  111.  “Kwikon.” 

GARFIELD  MFG.  CO..  Garfield,  N.  J. 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio, 
“Square  Gee.” 

Harvard  Electric  Co.,  525  W.  Van-Buren 
St.,  Chicago,  111. 

Illinois  Malleable  Iron  Co..  1801-1826  Di- 
versey  Pkwy.,  Chicago,  111. 

KILLARK  ELECTRIC  MFG.  CO.,  3940-46 
Easton  Ave.,  St.  Louis,  Mo.  “Elec- 
trolet.” 

Leveridge,  Inc.,  Charles  W.,  133  Liberty 
St.,  New  York.  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  Bush- 
ings manufactured  by  the  National 
Metal  Molding  Co.  are  made  from 
stamped  steel  and  are  cut  and  threaded 
by  machines.  The  %-in.,  %-in.  and 
%-in.  sizes  are  designed  so  as  to  make 
them  self-thread-cleaning.  They  are 
lighter  and  yet  stronger  than  those 
made  of  castings  and  will  lock  more 
securely.  They  are  treated  with  a 
sherardizing  process  which  protects 
them  from  rust  and  other  destructive 
forces.  The  ridges  on  the  outside  pre- 
vent the  wrench  from  slipping  its  grip. 
See  display  adv.  pages  1302-4. — Adv. 

New  Process  Specialty  Co.,  230  Hanover 
St.,  Milwaukee.  Wis.  (Exclusive  dis- 
tributor, Paul  W.  Koch  & Co.,  19  S. 
Wells  St.,  Chicago,  111.) 

Pratt-Chuck  Co.,  The,  Frankfort,  N.  Y. 

RATTAN  MFG.  CO.,  THE,  552  State  St., 
New  Haven,  Conn.  (See  display  ad- 
vertisement on  page  1308.) 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St.,  Baltimore,  Md. 

Schwarts  A Bro.,  S.  Robert,  729-31 
Broadway,  New  York,  N.  Y.  “Esro- 
bert.” 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
Fullman  “Star”  bushings  are  made  of 
malleable  iron.  The  threads  are  sharp, 
clean,  full  size.  The  original  “rib”  de- 


“Star”  Bushing 


sign  makes  easy  turning  in  crowded 
spaces  with  blunt  tool  or  screw  driver. 
The  entire  surface  is  sherardized  to  pro- 
vide a continuous  rustproof  coating. 
Made  in  all  sizes  from  % to  8-inch. — 
Adv. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  “T  & B”  Water- 
tight  conduit 
bushing  also  pre- 
v e n t 8 abrasion 
from  vibration.  It 
is  furnished  in 
four  sizes — H. 

1 and  1%  in.,  designed  for  conduits  of 
the  same  diameters. — Adv. 

V.  V.  Fittings  Co..  711  Cherry  St..  Phila- 
delphia, Pa.  “V.  V.” 

WALKER  BROTHERS  & HAVILAND. 
Otis  Bldg.,  Philadelphia,  Pa.  “Bush- 
ettes”  is  the  registered  trade-name 
given  to  die-cast  zinc  bushings  with 
knurled  sides,  flanged  edges  and  a 


“Bushettes” 

knockout  cap.  which  remains  in  place 
while  “roughing-in,”  and  prevents  for- 
eign matter  from  stopping-up  the  con- 
duit. When  ready  to  pull  wire  the  cap 
is  pried  out  with  a screw  driver,  leav- 
ing the  bushing  on  the  conduit  to  per- 
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form  its  regular  function  without  fur- 
ther handling.  Not  only  are  they  eas- 
ier and  quicker  to  install,  and  furnish 
an  insurance  policy  against  loss  due  to 
clogged  conduit,  but  they  are  better 
bushings  because  they  are  made  by  the 
die-cast  process,  which  means  they  are 
molded,  threads  and  all,  in  a steel  mas 
ter  die.  so  that  each  one  is  as  near  per- 
fect as  possible.  Furthermore,  they 
are  made  of  solid  zinc,  are  rust  proof 
and  still  have  the  requisite  strength. 

Bushettes”  are  on  the  Underwriters1 
list  of  approved  fittings.— Adv. 

TiV  indman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

BUSHINGS,  CONDUIT,  END  OUTLET. 
—End  outlet  bushings  for  conduit  are  used 
largely  around  machinery.  The  wiring  is 
usually  run  in  conduit  right  up  close  to  the 
motor  terminals,  where  It  ends  without 
the  use  of  a box  or  similar  fitting.  The 
outlet  bushings  used  at  this  point  are  made 
in  several  forms.  They  usually  consist 
of  a casting,  drilled  and  tapped  to  screw 
over  the  conduit  and  belled  out  at  the 
other  end  to  permit  either  a porcelain  or 
metal  cover  plate  to  be  mounted.  The 
plates  have  two,  three  or  four  holes  In 
them  which  are  well  rounded  and  do  not 
chafe  the  wire.  At  the  same  time  they 
practically  dose  the  end  of  the  conduit 
so  as  to  prevent  moisture  from  getting  in. 
Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Butte  Electric  & Mfg.  Co.,  534  Folsom 
St..  San  Francisco.  Cal.  “Sealet.” 
CROUSE-HINDS  CO.,  Syracuse,  N Y 
Electrical  Specialty  Mfg.  Co.,  Provi- 
dence, R.  I.  “Boss." 

Frankel  Light  Co.,  Cleveland,  Ohio. 

* Ohio." 

Freeman  Electric  Co.,  E.  H..  Trenton, 
N.  J.  “Termilet.” 

GILLETTE-VIBBER  CO.,  32  Maple 
Ave.,  New  London.  Conn.  “Gee-Vee.” 
KILLARK  ELECTRIC  MFG.  CO..  3940 
Easton  Ave.,  St.  Louis,  Mo.  “Elec- 
trolets.” 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St..  Chicago.  111.  “Multi.” 
Paiste  Co..  H.  T..  Philadelphia,  Pa.  (Ex- 
Hart  & Hegeman 
Mfg.  Co..  Hartford,  Conn.) 

£ames  C..  Springfield.  Mass. 
J.  C.  P.  Caplets.” 

Robin  Charles  G..  47  Warren  St.,  New 
York.  N.  Y.  “C.  G.  R.” 

Standard  SpeciaUy  Mfg.  Co.,  Cleveland, 
Ohio.  “Diamond  E.” 
v V Co  • 1906  N.  6th  St..  Phila- 

delphia, Pa. 

BUSHING8,  FIBER.— Small  and  short 
threaded  fiber  tubes  with  a smooth  Inner 
surface  widely  used  in  the  manufacture  of 
electrical  products.  One  common  use  is 
for  screwing  into  sockets  to  protect  the 
cor<\  from  abrasion  by  the  socket  threads. 
(See  Bushings,  socket.)  They  are  also 
used  on  small  motors  where  the  lead  wires 
pass  through  the  frame.  Simpler  forms 
of  bushings  that  are  not  threaded  are  used 
in  many  places  where  wires  pass  through 
metal  bases,  as  in  bells,  telephone  equip- 
ment.  table  and  floor  lamps,  fixtures,  etc., 
and  in  many  places  where  hard  rubber 
bushings  were  formerly  used. 
Manufacturers: 

American  Vulcanized  Fibre  Co.,  522 
Equitable  Bldg.,  Wilmington,  Del. 
“Vul-Cot.” 

Bmllett.  Inc..  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

Barwood  Mfg.  Co.,  L.  J„  Stoneham 
_ Bnanch,  Boston  80,  Mass.  “Barwood.” 
CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adver- 
tisement on  page  1320.) 

Dallas  Brass  & Copper  Co..  820  Orleans 
St..  Chicago,  111. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
“Diamond  F.” 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
SL.  Philadelphia.  Pa. 

GENERAL  ELECTTUC  CO..  Schenec- 
tady,  N.  Y.  (See  adv.  pages  1203-1223.) 
International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago.  111.  “Multi.” 
National  Fibre  & Insulation  Co.,  York- 
lyn,  Del.  “Old  Hickory,”  “Super  Sea- 
soned.” 

Standard  Electric  Machinery  Co..  Balti- 
more. Md.  “Standard-Baltlmore.” 

Ward  Electric  Co..  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

WATERBURY  BUTTON  CO..  835  S. 
Main  St..  Waterbury,  Conn.  (See  dis- 
play advertisement  on  page  1328.)  I 


Wilmington  Fibre  Specialty  Co.,  Wil 
mington,  Del. 

BUSHINGS,  HIGH-TENSION,  EN 
TRANCE. — To  pass  a high-voltage  con- 
ductor through  a roof  or  wall  requires  a 
bushing  of  high  insulating  properties. 
These  bushings  usually  consist  of  a cop- 
per tube  surrounded  by  a special  porce- 
lain bushing  made  with  corrugated  sur- 
face to  give  a long  arcover  path.  , The 
bushing  is  held  rigidly  to  the  wall  by  one 
or  two  flanges.  Terminal  lugs  are  fastened 
to  the  ends  of  the  copper  tube  for  the  line 
connections. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E.“ 

Electroee  Mfg.  Co.,  Brooklyn,  N.  Y. 
“Electrose.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  company's  standard 
entrance  bushings  are  similar  in  de- 
sign to  the  bushings  for  transformers, 
oil  'circuit  breakers,  lightning  arresters, 
etc.,  except  that  both  ends  are  enclosed 
in  a petticoated  porcelain  shell  and 
proportioned  for  operation  in  air,  in 
contrast  with  apparatus  bushings  which 
are  proportioned  for  operation  with 
one  end  under  oil.  Below  73,000  volts 
the  entrance  bushings  are  of  the  solid 
type;  above  73,000  volts  the  bushings 
are  of  the  filled  type  in  which  oil  or  in- 
sulating compound  forms  the  Insulat- 
ing medium.  Some  parts  of  these  bush- 
ings are  interchangeable  with  corres- 
ponding parts  of  this  Company’s 
standard  apparatus  bushings.  See  adv. 
pages  1203-1223.— Adv. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  III. 
Honewell  Insulation  & Mfg.  Co.,  Inc. 
Hopewell,  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

J ohns-Man  ville,  Inc.,  MadiBon  Ave.  & 
41st  St.,  New  York.  N.  Y. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee,  Wis.  (See  display  adv.  page  1278.) 
Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh,  Pa.  “Na- 
ll 304a,,,  (See  display  adv.  pages  1302- 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
“O-B.” 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa. 

ROYAL  ELECTRIC  MFG.  CO..  606  E. 

40th  St.,  Chicago,  111. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BUSHINGS,  HIGH-TENSION  TER- 
MINAL, FOR  TRANSFORMERS,  ETC.— 
Insulating  tubes,  through  which  the  high- 
tension  leads  are  taken  Into  the  cases  of 
oil-filled  transformers,  feeder-voltage  regu- 
lators, etc.  These  are  generally  of  porce- 
lain. For  very  high  voltage  work  they 
may  have  double  walls,  the  intermediate 
space  being  oil-filled.  The  lower  ends  pro- 
ject down  into  the  tank  under  the  surface 
of  the  transformer  oil.  For  outdoor  trans- 
formers, extra  surface  is  necessary  to  pro- 
vide insulation  when  wet.  This  is  gen- 
erally obtained  by  circular  corrugations  or 
“sheds.”  Another  kind  of  high-tension 
bushing  is  known  as  the  condenser  type. 

It  is  made  of  alternate  layers  of  paper  and 
mica  insulation  and  tinfoil  rolled  into  a 
cylinder  around  the  conductor.  By  using 
narrower  layers  as  the  thickness  increases, 
the  stress  upon  the  Insulation  is  kept  con- 
stant and  a much  lighter  and  smaller  ter- 
minal can  be  used  for  a given  voltage. 
Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westingbouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  Company’s  standard 
bushings  are  divided  into  two  groups: 
The  solid  type,  consisting  of  a treated 
paper  core  with  the  upper  end  above 
the  cover  enclosed  in  porcelain,  has 
been  standardized  for  operating  volt- 
ages between  7501  and  73,000  volts. 
The  filled  type  bushing  has  been 
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standardized  for  voltages  between 
73.000  and  220,000  volts.  The  keynote 
in  the  design  of  these  bushings,  both 
Metrical  and  mechanical,  has  been  re- 
liability; in  their  application  it  has 
been  interchangeability.  These  bushings 
are  interchangeable  among  all  the 
standard  classes  of  high-voltage  ap- 
♦ Tt?yuare  auPP»ed  in  designs 
adapted  to  high  and  low  altitudes  and 
are  uniformly  suitable  for  outdoor  ser- 

»03-12(23.-A,j?.49401-)  866  adV‘  *"«* 
Hopewell  Insulation  & Mfg.  Co  Inc 
Hopewell.  Va.  * c” 

I^?BNATIONAL  insulating 

CORP.,  25  W.  45th  St.,  New  York, 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York,  N.  Y. 

I*l?uJa,tor  CorP  ’ Maryland  Trust 
Bldg.,  Baltimore,  Md. 

MCan  Insulator  Co*'  Vlctoriaville,  Que., 

Mien  Mfg.  Co..  The,  135  Johnson  St.. 
Brooklyn,  N.  Y. 

^re-Jones  Brass  & Metal  Co.,  3132-44  N. 

Broadway,  St.  Louis,  Mo. 

°HK^BRASS  CO..  THE,  Mansfield,  Ohio. 

Pittsburgh  High  Voltage  Insulator  Co.. 
Derry,  Pa. 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
“P?Usbufgh^ble  AVe8“  Pltt8burSh.  Pa. 
Tennessee  Burner  Mfg.  Co.,  Chatta- 
nooga, Venn.  “XL.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 
WESTiNGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

lanI£JusGSr  Insulating,  miscel. 

™NEOUS,~B^shings  for  insulating  pur- 
po8es  are  made  of  a large  number  of 

X™  n£,*mVerial’\,and  ,n  numerous 
shapes  and  sizes.  Many  electrical  pro- 

8tUaCllLh1ne  ,hmaU  ‘"“"fcUng  bushings  In- 
them.  These  are  sometimes 
™ade  porcelain,  fiber,  glass  or  rubber, 
but  often  of  molded  compounds,  mica,  ce- 
4.etc‘  bushings  are  frequently 

8C^ew  into  tapped  holes  or  to  be 
driven  or  placed  in  other  holes  to  protect 
screws.  Insulate  binding  posts,  and  for 
numerous  other  purposes,  and  they  are 
made  in  various  forms  to  suit  the  condi- 
tions. 

Manufacturers: 

American  Lava  Corp.,  1429  William  St., 
Chattanooga,  Tenn.  (lava.) 

A ™?r8?n  mg-  Co-  Albert  & J.  M.,  289- 
n3it5i  A Bost°n.  Mass.  “Aetna.” 
Bartlett  Inc.,  H.  n.,  19  Park  Row.  New 
York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont  Can 
CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adver- 
tisement on  page  1320.)  • 

Diamond  State  Fibre  Co..  Bridgeport,  Pa. 
uiamond  F, 

h-  7 s- 

ElectHcal  Engineers  Equipment  Co.,  35 
Pos-,  Desplaines  St..  Chicago.  111. 

Faries  Mfg.  Co.,  Decatur,  m. 

GARFIELD  MFG.  CO..  Garfield.  N.  J. 
Genera1  Devices  & Fittings  Co..  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Gr*y  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Radl°  Supplies  Co.,  Inc., 
“RVAa”  °naI  Bank  Bldfir”  Elmhurst,  111. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Hopewell  Insulation  & Mfg.  Co.,  Inc.. 
Hopewell,  Va. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Kirchberger  & Co..  Inc..  M.,  1425  37th 
St.,  Brooklyn,  N.  Y.  “Lavarock.” 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Mica  Insulator  Co.,  68  Church  St..  New 
York,  N.  Y. 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St..  Chicago.  111.  “Powerlet.” 

OBJP^,?ASS  CO  ’ THE’  Mansfield,  Ohio. 
O-B. 

Pittsburgh  High  Voitage  Insulator  Co.. 
Derry,  Pa. 

Scranton  Button  Co.,  The.  409  Cherry 
St..  Scranton,  Pa.  “Lacanite.” 

° York  NmY  J”  217  Broadway’  New 
Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltlmore.” 
Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 


Digitized  by 


Google 


BUSHINGS 


EMF  ELECTRICAL  YEAR  BOOK 


BUSSMANN 


WATERBURY  BUTTON  CO..  835  S.  Main 
St.,  Waterbury.  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

BUSHINGS,  MISCELLANEOUS.— Many 
bushings  are  used  in  electrical  apparatus 
that  are  not  insulating  bushings.  Where 
small  shafts  are  supported  by  parts  of  the 
main  frame  or  wall  of  a machine,  instead 
of  making  a regular  bearing  surface,  the 
wall  is  drilled  and  a special  bushing  of 
bearing  material  inserted.  This  method 
is  used  quite  extensively  in  places  where 
only  a small  shaft  is  used  and  when  only 
a light  bearing  would  be  required.  Pul- 
leys of  various  kinds,  such  as  idlers,  belt 
tighteners,  etc.,  are  also  fitted  with  brass 
or  bronze  bushings  which  serve  as  a bear- 
ing. Many  special  oilless  bearings  for  small 
loads  are  also  made  in  this  manner  as 
bushings. 

Manufacturers: 

Bound  Brook  Oil-Less  Bearing  Co.. 
Bound  Brook,  N.  J.  “Nigrum.” 

Bunting  Brass  & Bronze  Co.,  The,  Toledo, 
Ohio. 

Capitol  Brass  Works,  Detroit,  Mich. 
“Capitol.” 

Hills-McCanna  Co.,  2025  Elston  Ave., 
Chicago.  111.  (Bronze.) 

Legler-Eilerman  Co.,  The.  Dayton,  Ohio. 

Nolu  Oilless  Bearing  Co.,  6 E.  Johnson 
St.,  Germantown.  Philadelphia,  Pa. 

Randall  Graphite  Products  Corp.,  711-721 
Fulton  St.,  Chicago,  111. 

BUSHINGS,  PORCELAIN, — Tubes  of 
glazed  or  unglazed  porcelain  varying  in 
internal  diameter  from  ft  in.  to  2^  in.  and 
in  length  from  % in.  to  24  ins.  and  used 
very  extensively  throughout  the  electrical 
industry.  They  are  useful  In  nearly  all 
places  where  wiring  is  passed  through  wood 
or  metal  work,  as  in  floors,  joists,  walls, 
switch  cabinets,  junction  and  cutout  boxes, 
electric  signs,  plugs  and  sockets,  trans- 
formers, motors  and  generators,  meters  and 
instruments,  switchboards,  metal  ceilings 
and  cornices,  iron  and  steel  beams,  plates, 
etc.  They  are  made  in  a number  of  forms 
for  these  various  purposes,  among  which 
are  clamp  bushings,  elbow  bushings,  split 
bushings  and  straight  tube  bushings.  Com- 
monly used  special  forms  of  porcelain  bush- 
ings are  listed  separately  under  Bushings, 
conduit  box  and  cabinet;  high-tension  en- 
trance; high-tension  terminal:  service  en- 
trance. 


Manufacturers: 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  “B  & B.” 

Boch-Metsch  Porcelain  Co.,  The,  East 
Liverpool,  Ohio. 

Brunt  Porcelain  Co..  The.  P.  O.  Box  493, 
Columbus.  Ohio.  “Brunt.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Porcelain  Co.,  Ltd.,  Hamilton, 
Ont.,  Can. 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

Cook  Pottery  Co.,  Prospect  St.  & P.  & 
R.  Ry..  Trenton,  N.  J. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
advertisement  on  page  1260.) 

FEDERAL  ELECTRIC  CO..  8700  S. 

State  Street.  Chica- 
go, 111.  Federal 
clamp  bushings  are 
made  of  one  piece  of 
the  best  grade  of 
vitrified  porcelain. 
Clamping  rings  are 
made  of  metal, 
threaded  to  fit 
threads  on  the  por- 
celain. See  display 
adv.  page  1291. — Adv. 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Findlay  Electric  Porcelain  Co.,  The,  Find- 
lay. Ohio. 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  111.  (See  display  adv.  page 
1301.) 

Killoch  Co..  David.  57  Murray  St.,  New 
York.  N.  Y.  “K  K K.“ 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 


Federal  Clamp 
Bushing 


MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago.  111.  “Multi”  clamp 
bushings  for  outlet  boxes  and  steel 


“Multi”  Clamp  Bushing 

cabinets.  The  bushings  consist  of  a 
threaded  porcelain  body  made  in  sizes 
to  fit  the  standard  steel  box  knockouts 
and  are  clamped  securely  In  place  by 
the  threading  on  of  helix  spring  coil 
of  wire,  Which  is  made  to  engage  the 
threads  to  the  porcelain. — Adv. 

OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
O-B  bushings  are  used  so  extensively 
that  a great  many  standard  designs 
are  available.  In  addition,  O-B  facil- 
ities for  producing  special  shapes  are 
practically  unlimited. — Adv. 

PARKER  & SON,  INC.,  J.  H..  Parkers- 
burg, W.  Va.,  Porcelain  box  and  cab- 


Porcelain  Box  and  Cabinet  Bushing 

inet  bushings,  with  metal  fasteners 
which  can  be  installed  from  the  out- 
side, and  are  self-locking. — Adv. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  “Pem- 
co.” 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa. 

Southern  Electrical  Porcelain  Co.,  Inc., 
Erwin,  Tehn. 

SQUARE  D CO..  1400  Rivard  St..  De- 
troit, Mich.  “Square  D.”  (See  dis- 
play adv.  pages  1279-1281.) 

Thomas  & Betts  Co.,  The.  63  Vesey  St., 
New  York,  N.  Y. 

THOMAS  & SONS  CO.,  THE,  R..  East 
Liverpool,  Ohio.  “Thomas.” 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J. 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

BUSHINGS,  RUBBER. — Small  threaded 
tubes  of  rubber  having  a smooth  inner 
surface  with  rounded  entrances.  In  the 
form  of  hard  rubber  they  are  used  very 
commonly  in  sockets  attached  to  flexible 
or  drop  cord  to  protect  the  insulation  from 
abrasion  by  the  threads  of  the  socket.  (See 
Bushings,  socket.)  Soft  rubber  bushings 
are  also  used  in  generators  and  motors 
for  giving  additional  protection  to  the  lead 
wires  where  they  pass  through  the  frame, 
especially  in  machines  exposed  to  moisture. 
Another  use  is  in  attachment  plugs  where 
the  soft  bushing  grips  the  cord  very  tightly 
and  gives  a weatherproof  plug.  Both  hard 
and  soft  rubber  bushings  are  also  used 
largely  on  instruments  of  various  kinds. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Diamond  Rubber  Co.,  The.  Akron,  Ohio. 

Goodall  Rubber  Co.,  Tnc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago,  111.  “Multi.” 

Salisbury  & Co..  Inc.,  W.  H.,  308-10  W. 
Madison  St.,  Chicago.  111. 

Spaulding  & Sons  Co..  Inc.,  J.,  300 

Wheeler  St.,  Tona  wanda,  N.  Y. 

BUSHINGS,  SERVICE  ENTRANCE.— 
Porcelain  tubes  through  the  wall  of  a 
building,  and  sloped  down  towards  the  out- 
side, through  which  ordinary  service  wires 
are  led  into  the  building.  In  place  of  such 
bushings  it  is  permissible  to  use  a special 
service  entrance  fitting  or  head  with  sepa- 
rately bushed  holes  for  each  wire,  this 
fitting  connecting  to  a service  conduit  pass- 


ing through  the  wall;  see  Service  entrance 
fittings.  Bushings  for  high-tension  services 
are  special  and  not  included  in  the  above 
class;  see  Bushings,  high-tension  entrance. 

Manufacturers: 

Austin  Co.,  The  M.  B.,  108  S.  Desplaines, 
St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Electrical  Specialty  Mfg.  Co.,  51  Beufort 
St.,  Providence,  R.  I.  “Boss.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry.  Pa. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

BUSHINGS,  SOCKET.— Bushings,  usually 
of  composition  material  or  hard  rubber, 
smooth  inside  and  externally  threaded  to 
turn  into  the  opening  through  the  cap  of 
the  socket,  and  designed  to  protect  the 
insulation  on  pendent  or  drop  cord  from 
abrasion  by  the  threads  of  the  socket  when 
the  latter  is  not  attached  to  a fixture  but 
is  used  for  either  a pendant  or  haind  lamp. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St.. 
Hartford,  Conn.  “Arrow.” 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Cole  & Co.,  Henry,  54  Old  Colony  Ave.. 
Boston,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  nages  1203-1223.) 

Hubbell,  Inc..  Harvey,  Bridgeport,  Conn. 
“Knostrain.” 

MULTI  ELECTRICAL  MFG,  CO.,  703 
Fulton  St.,  Chicago,  111.  “Multi.” 

Paiste  Co..  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford.  Conn.) 

Scranton  Button  Co.,  The.  409  Cherry  St., 
Scranton,  Pa.  “Lacanite.” 

Siemon  Hard  Rubber  Corp.,  The,  State 
St..  Bridgeport,  Conn. 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

BUSHINGS,  TROLLEY  WH EEL.  *—  A 

bearing  inserted  in  the  hub  of  the  trolley 
wheel  which  carries  the  wheel  on  its  axle. 
Designed  to  give  long  life  with  infrequent 
lubrication. 

Manufacturers: 

American  Bronze  Corp.,  Berwyn.  Pa. 

Anderson  Mfg.  Co.,  Albert  & J.  M..  289- 
305  A St.,  Boston.  Mass.  “Aetna.” 

Bound  Brook  Oil-Less  Bearing  Co.,  Bound 
Brook,  N.  J.  “Bound  Brook.” 

East  Hampton  Bell  Co.,  The,  East 
Hampton,  Conn. 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave..  Cincinnati,  Ohio. 

Hodgkins  Co.,  J.  F.,  Box  447.  Gardiner. 

Me. 

Holland  Trolley  Supply  Co.,  The,  1623  E. 
43rd  St.,  Cleveland.  Ohio. 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  I>ouis.  Mo. 

Warner  Electric  Co..  Muncie.  ind. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

BUSH  KILL. — Trade  name  for  ignition 
coils  manufactured  by  the  Doyle-Dacosta 
Mfg.  Co.,  Easton,  Pa. 

BUSHNELL  MFG.  CO.— 2926  Telegraph 
Ave.,  Berkeley,  Cal.  Manufacturer  of  mo- 
tors, generators,  electrotherapeutic  appa- 
ratus, die  sinking  tools,  etc.  Business  es- 
tablished 1920.  President  and  general  man- 
ager, John  B.  Bushnell;  vice-president. 
James  Butler;  secretary  and  sales  manager. 
W.  T.  Merriman;  treasurer,  Robert  J.  Pratt. 

BUSS. — Trade  name  for  fuses  made  by 
the  Bussmann  Mfg.  Co.,  3819  N.  23rd  St., 
St.  Louis,  Mo. 

BUSSMANN  MFG.  CO.— 3819  N.  23rd  St.. 
St.  Louis,  Mo.  Manufacturer  of  fuses. 
Business  established  1914.  President  and 
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treasurer,  A.  B.  Bussmann;  vice-president 
and  sales  manager,  H.  T.  Bussmann;  sec- 
retary. J.  A.  Bussmann.  Factories,  St. 
Louis,  Mo.,  and  East  St.  Louis,  111. 

BUSY.— A term  applied  to  a telephone 
line,  trunk  or  other  apparatus  when  it  is 
in  use.  A ‘‘busy  test"  is  the  act  by  means 
of  which  the  operator  or  automatic  switch 
tests  a telephone  line  or  trunk  to  see  if 
it  is  free  or  in  use.  On  a manual  switch- 
board it  is  accomplished  by  the  operator 
touching  the  tip  of  the  plug  to  the  sleeve 
of  the  Jack  of  the  line.  If  there  is  silence, 
the  line  is  free.  If  a click  is  heard,  the 
line  Is  busy.  The  click  is  caused  by  a bat- 
tery voltage  placed  on  the  sleeve  of  the 
plug.  In  an  automatic  switchboard,  there 
is  a relay  in  the  switch  which  is  energized 
by  a similar  voltage  (if  the  line  is  busy) 
and  this  relay  prevents  connection  and 
gives  a busy  tone  to  the  calling  subscriber. 
It  is  possible  to  put  such  an  electrical  con- 
dition on  the  test  wire  of  a telephone  line 
that  it  will  appear  busy  to  any  operator 
or  automatic  switch  which  tests  it.  It  is 
usually  done  by  grounding . the  sleeve  wire 
(manual)  or  the  release  trunk  (automatic). 
This  act  is  described  by  the  term  ‘‘To  make 
busy.'* 

BUSY  BACK. — Apparatus  in  a central 
telephone  office  which  returns  to  the  call- 
ing subscriber  an  interrupted  buzzing  tone 
if  the  called  line  is  busy.  This  is  gener- 
ally an  automatic  signal. 

BUSY  HOUR. — A term  used  in  telephony 
to  denote  the  hour  of  peak  load,  when  the 
calls  are  coming  in  at  a rate  faster  than 
during  the  hour  before  and  the  hour  after. 
Business  telephones  have  a busy  hour  in 
the  forenoon  and  one  in  the  afternoon,  the 
former  handling  many  more  calls.  Resi- 
dence telephones  frequently  have  a well 
defined  busy  hour  also  after  the  evening 
meal. 

BUTLER-EDWARDS  ELECTRIC  CO.— 
Easton,  Pa.  Manufacturer  of  telephone 
ringing  machines.  Business  established 
1914.  President,  W.  H.  McCammon;  vice- 
president  and  general  manager,  W.  E. 
Butler;  secretary  and  sales  manager.  Allen 
Harvey.  Exclusive  distributor,  Western 
Electric  Co.,  195  Broadway,  New  York, 
N.  Y. 

BUTLER  ELECTRIC  CO.— 3531  Cottage 
Grove  Ave..  Chicago,  111.  Manufacturer  of 
fixture  fittings,  etc.  Business  established 
1902.  F.  L.  Butler,  proprietor. 

BUTTE  ELECTRIC  A MFG.  CO.— 534 
Folsom  St.,  San  Francisco,  Cal.  Manu- 
facturer of  terminal  fittings. 

BUTTERFIELD  A CO.  DIVISION,  UN- 
ION TWIST  DRILL  CO.— Derby  Line,  Vt. 
Manufacturer  of  reamers,  threading  taps 
and  die  stocks.  Business  established  1880. 
President,  John  A.  MacGregor;  vice-presi- 
dent, Simon  McKay;  secretary,  W.  B.  Mc- 
Skimmon;  treasurer,  J.  H.  Drury;  general 
manager.  F.  S.  Lay  the;  sales  manager,  L. 
H.  Laythe.  Main  office,  Derby  Line,  Vt. 
Factories.  Derby  Line,  Vt.,  and  Rock  Is- 
land, Que.,  Can.  Branch  offices.  11  S. 
Clinton  St.,  Chicago,  111.;  220  King  St., 
West.  Toronto,  Ont.;  131  St.  Paul  St, 
W.,  Montreal,  Que.,  Rock  Island,  Que.,  Can. 

BUTTERFLY. — Trade  name  for  electric 
washing  machines  and  cream  separators 
manufactured  by  the  Albaugh-Dover  Co., 
2100  Marshall  Blvd.,  Chicago,  111. 

BUTTER-KIST. — Trade  name  for  elec- 
tric corn  poppers  manufactured  by  the 
Holcomb  & Hoke  Mfg.  Co.,  Indianapolis, 
Ind. 

BUTTONS,  PUSH. — See  Push  buttons. 
BUZZERS,  ELECTRIC,  MARINE.— Sig- 
naling buzzers  having  their  operating  parts 
enclosed  in  water-tight  and  sometimes  va- 
porproof  casings  designed  especially  for  use 
on  board  ship  or  in  very  <jamp  locations, 
such  as  docks,  laundries,  packing  houses, 
eto. 

Manufacturers: 


EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

HOLTZER- CABOT  ELECTRIC  CO., 

THE,  125  Amory  St.,  Boston,  Mass. 

Marine  Electric  Co.,  195  Fremont  St.,  San 

Prflnciflcn 

Seidler-Miner  Co..  36  E.  Lamed  St.,  De- 
troit, Mich.  "S-M." 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

BUZZERS,  ELECTRIC,  MISCELLANE- 
OUS.— This  classification  includes  buzzers 
for  all  the  miscellaneous  services  not  other- 
wise listed  herewith.  Among  these  are  the 
buzzers  so  commonly  used  as  a call  or  sig- 
nal in  offices,  residences,  stores,  etc.,  either 
individually  or  in  connection  with  an  an- 
nunciator or  with  a bell  system;  in  the 
latter  case  they  give  a much  desired  dif- 
ferentiated signal. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York.  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Heavy  duty 
buzzers  with  clear  dis- 
tinctive tone  pitch  for 
use  on  call  and  warn- 
ing systems  In  facto- 
ries, mines,  offices,  etc. 
Made  in  weatherproof 
and  open  wiring  types 
for  outdoor  and  Indoor 
installations.  For  d-c. 

He*vy  Duty  or  a.c  circuit  6 to  250 
Buzzer  volts  inclusive. — Adv. 

Bunnell  & Co.,  J.  H..  32  Park  Place, 
New  York,  N.  Y.  "Bunnell." 

Clemens  Electrical  Corp.,  725  Main  St., 
Buffalo,  N.  Y.  (Alternating  current.) 

EDWARDS  & CO.,  INC.,  New  York.  N. 
Y.  Lungen  buzzers  in  varying  sizes, 
having  different  tone  volume.  These 
buzzers  are  nickel  plated,  dustproof  and 
bugproof.  Compact  and  attractive. 


Lungen  Buzzers 


Contacts  are  adjustable.  Armatures 
are  pivoted.  Popular  in  offices  on  ac- 
count of  pleasing  tone  and  dependa- 
bility.— Adv. 

Electric  Signal  Mfg.  Co.,  Inc.,  31  Tre- 
mont  Ave.,  Orange,  N.  J.  "Emka." 

ESSEX  MFG.  CO.,  117  Mulberry  St., 
Newark  j 

GENERAL  ELECTRIC  CO..  Schenec-. 
tady,  N.  Y.  "Remindo".  A combined 
single-pole  switch  and  buzzer  mounted 
on  one  base  and  permanently  wired  In 
series.  Adjustable  vibrating  spring  is 
normally  set  to  operate  one  to  ten  25- 
watt  lamps.  For  use  on  alternating- 
current  circuits  only,  as  a reminder 
that  lamps  are  on.  where  light  is  in- 
visible from  point  of  control.  See  adv. 
pages  1203-1223.— Adv. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
"Hub  Dome.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO„  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  advertisement  on  page 


Auth  Electrical  Specialty  Co..  422  E.  53rd 
St.,  New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York.  San  Francisco,  To- 
rn ronto.  Benjamin  water- 

tight  marine  buzzers  are 
built  for  reliable  signal 
service  under  severe  con- 
ditions.  Casings  of  brass 
or  B.  E.  Metal  tapped  for 
TBb  H inch  cir.  pipe  connec- 

Watertight  tion,  arranged  for  bulk- 

Marlne  head  mounting.  For  d-c. 

Buzzer  Circuits  only.— Adv. 


Mannattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia.  Pa. 

Rutherford  Mfg.  Co.,  R.  T.,  Brooklyn,  N. 
Y.  (Exclusive  distributor,  Electrical 
Trading  Co.,  200  Broadway,  New  York, 
N.  Y.) 

Schwarze  Electric  Co.,  E.  Church  St., 
Adraln,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  "Signal." 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 
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Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau,"  "Rex,"  "PR," 
"Eclipse,"  "XXX,"  "Mario,"  "Fara- 
day." 


BUZZERS,  ELECTRIC  RAILWAY  CAR 
AND  BUS. — Electromagnetic  devices  to 
produce  an  audible  signal  and  operated  by 
means  of  push  buttons,  sometimes  from 
dry  batteries,  and  more  frequently  from 
the  trolley  circuit  with  a series  resistance. 
Used  to  signal  the  motorman  that  passen- 
gers desire  to  alight  from  the  car  or  bus. 

Manufacturers: 


Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Brill  Co.,  The  J.  G.,  62nd  St..  & Wood- 
land Ave.,  Philadelphia,  Pa. 
Consolidated  Car  Heating  Co.,  Albany, 

EDWARDS  & Cfo.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
Faraday  high-voltage  car  signal  sys- 
tems operate  directly  from  the  trolley 


Faraday  High  Voltage  System 

circuit  and  provide-  a very  reliable  sig- 
nal system  for  electric  railway  cars. 
This  line  consists  of  a large  assortment 
of  buzzers,  bells,  push  buttons  and  re- 
sistance panels  to  meet  every  require- 
ment. Complete  low  voltage  systems 
also  are  cataloged.  This  company  has 
had  broad  experience  In  this  line  and 
can  render  exceptional  service.— Adv. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrain,  Mich. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 


— Buzzers  enclosed  in  a small,  usually 
nickel-plated,  watchcase  type  cover  and 
designed  to  give  a clear  sound  in  an  ordi- 
nary sized  room  or  office.  They  are  also 
convenient  for  carrying  in  a pocket  for 
testing  work.  . 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  "Acme,"  "Eureka,"  "Wizard." 

Auth  Electrical  Specialty  Co.,  422  E 
53rd  St.,  New  York,  N.  Y. 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
NaUona1  Bank  Bldg.,  Elmhurst,  111. 

RVA. 

HOLTZER  - CABOT  ELECTRIC  CO 
THE.  125  Amory  St.,  Boston,  Mass. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  "Signal." 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

. , ^UZ*E,?S,  RADIO, — Buzzers  giving  a 
high  pitched  note  are  often  used  in  radio 
circuits  for  setting  up  weak  oscillatory  cur- 
rents for  calibration  purposes.  The  con- 
struction of  buzzers  for  this  purpose  is 
not  different  from  that  of  other  types. 
Larger  buzzers  of  special  construction  are 
also  used  for  small  loop  transmitting  sets. 
Manufacturers: 


Montclair,  N.  J.  "Amco." 

Ansonia  Electrical  Co.,  The,  Ansonia. 

Conn.  "Acme."  "Eureka,"  "Wizard." 
Auth  Electrical  Specialty  So.,  422  EL  53rd 
St.,  New  York,  N.  Y. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  "Bunnell,"  "Buzzoplex." 
CHICAGO  INSULATED  WIRE  & MFG. 
.CO.,  Sycamore  111.  (See  display 
advertisement  on  page  1249.) 
Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

De  Forest  Radio  Telephone  & Telegraph 
Co..  1415  Sedgwick  Ave.,  New  York 


Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  "Century." 
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General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst.  111. 
“RVA.” 

HOLTZER  - CABOT  ELECTRIC  CO.. 

THE,  125  Amory  St..  Boston,  Mass. 
Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  “Mesco.” 
Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  “Signal.” 


C. — Symbol  for  capacitance  or  electro- 
static capacity. — Formerly  also  used  as  the 
symbol  for  current,  as  in  the  -old  formula 
for  Ohms  law  C=E/R;  now  1 is  quite 
universally  used  for  current. — C.  is  the 
common  abbreviation  for  centigrade  when 
giving  a temperature  on  the  centigrade 
scale. — C is  also  the  chemical  symbol  for 
the  element  carbon. 

C.  Sl  D. — Trade  name  for  storage  batter- 
ies and  parts  manufactured  by  the  Carlile 
& Doughty,  Inc.,  2530  N.  Broad  St.,  Phila- 
delphia, Pa. 

CA. — The  form  Ca  is  the  chemical  symbol 
for  the  metallic  element  calcium. 

CABINET  ELECTRIC.— Trade  name  for 
insulated  screw  driver  manufactured  by  the 
Cronk  & Carrier  Mfg.  Co.,  109  W.  Water 
St.,  Elmira,  N.  Y. 

CABINETS. — As  used  extensively  in  elec- 
trical construction  practice,  cabinets  are 
enclosures  provided  on  the  front  with 
frames,  mats  or  trims,  in  which  hinged 
doors  are  hung;  they  may  be  designed  for 
surface  mounting  on  or  flush  mounting  in 
a wall  or  partition.  They  differ  from 
cutout  boxes  or  other  enclosing  boxes  in 
that  the  latter  are  usually  mounted  on  the 
surface  and  have  flanged  doors  or  covers 
which  are  directly  secured  to  and  fit 
around  or  telescope  with  the  walls  of  the 
box  itself;  the  cabinets  are  also  usually 
larger  than  boxes.  Cabinets  are  made  of 
sheet  steel  (of  a thickness  of  at  least  No. 
16  U.  S.  Gage),  of  composition  material, 
or  of  wood  which  is  lined  with  noncom- 
bustible material,  such  as  asbestos  board, 
slate,  marble,  steel,  etc. 

Cabinets  are  used  for  enclosing  panel - 
boards,  distributing  boards  or  feeder  pan- 
els; groups  of  switches,  circuit  breakers  or 
fuses;  primary  dry  or  wet  batteries;  also 
occasionally  other  electrical  apparatus. 
They  serve  to  protect  these  devices  from 
the  action  of  moisture,  dust,  dirt,  dele- 
terious gases  or  materials;  also  from  short- 
circuits  or  grounding  due  to  contact  with 
tools  or  other  conducting  objects.  Further, 
they  protect  persons  from  injury  through 
contact  with  the  live  parts  of  the  devices 
enclosed  in  the  cabinets;  special  provision 
is  often  made  to  prevent  any  possibility 
of  shock  or  other  accident  from  this  cause. 

CABINETS,  BATTERY,  MISCELLA- 
NEOUS.— Battery  cabinets  are  wooden  or 
steel  cabinets  arranged  for  the  mounting 
of  several  dry  cells  as  a rule,  although 
occasionally  used  for  wet  primary  cells. 
The  cabinets  are  either  mounted  on  the 
wall  surface  or  flush  with  it,  in  which  case 
a special  decorative  trim  is  sometimes 
supplied.  These  cabinets  are  made  to  con- 
tain as  many  as  72  cells,  several  shelves 
being  used  for  the  larger  cabinets,  and 
the  cells  may  be  arranged  in  many  com- 
binations of  series,  series-parallel,  and 
parallel.  They  are  used  for  many  pur- 
poses, some  of  the  most  important  being 
for  Are  and  burglar 7alarm  systems,  an- 
nunciator and  other  signaling  systems,  etc. 

Doors,  either  single  or  double,  are  us- 
ually provided  with  locks.  Battery  holders 
are  often  used  within  the  cabinets,  as  they 
facilitate  replacing  and  testing  without  dis- 
turbing the  circuit  connections,  thus  mak- 
ing it  possible  for  inexperienced  persons 
to  make  renewals.  Also  see  Holders,  bat- 
tery. 

Manufacturers: 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass. 


BUZZOPLEX. — Trade  name  for  radio 
buzzers  manufactured  by  J.  H.  Bunnell 
& Co.,  32  Park  Place,  New  York,  N.  Y. 

B- W. — Trade  name  for  coil  tester  manu- 
factured by  the  Ballman-Whitten  Mfg.  Co., 
4060  Forest  Park  Blvd.,  St.  Louis,  Mo. 

B.  W.  Q. — Abbreviation  for  Birmingham 
Wire  Gage. 

BX. — Trade  name  for  flexible  steel  ar- 
mored cable  manufactured  by  the  Sprague 
Electric  Works  of  General  Electric  Co.,  527- 
531  W.  34th  St.,  New  York,  N.  Y. 
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BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago.  \ 111. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York.  N.  Y. 

' Estes  & Sons,  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Ostrander  & Co.,  W.  R..  371  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

U.  S.  E.  M.  Co.,  505  W.  52nd  St.,  New 
York.  N.  Y.  “U  S E M.” 

CABINETS.  BATTERY,  TELEPHONE. 

— Telephone  battery  cabinets  are  wall  cab- 
inets designed  to  enclose  the  dry  cells  used 
for  a local-battery  telephone  system  or  an 
Intercommunicating  or  house  telephone 
system  in  a large-  apartment  building,  fac- 
tory, store,  etc.  The  cabinets  are  made 
for  both  flush  mounting  and  surface  mount- 
ing and  in  steel  and  wood.  They  are 
made  for  from  3 to  12  cells,  which  are 
mounted  in  an  upright  position,  often  on 
superposed  shelves.  The  battery  may  be 
so  arranged  that  some  cells  are  used  for 
_ the  talking  circuit  and  another  set  for 
ringing.  These  cabinets  are  generally  pro- 
vided with  a locked  door. 

Manufacturers: 

/ BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago,  111. 

Chicago  Harjd  Phone  Co.,  511  W.  Jackson 
Blvd.,  Chicago,  111. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

COLUMBIA  METAL  BOX  CO..  224-228 
E.  144th  St.,  New  York,  N.  Y.  “Co- 
lumbia.” 

Estes  & Sons,  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago. 
111.  (See  display  adv.  page  1327.) 

STANDARD  ELECTRIC  TIME  CO.. 
THE,  89  Logan  St.,  Springfield,  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Strom  berg -Carl  son  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Telephone  Shop,  The,  506  S.  Canal  St., 
Chicago,  111. 

CABINETS,  MISCELLANEOUS. — Al- 
though in  present  practice  sheet  steel  is 
used  for  cabinets  more  than  any  other 
material  (see  the  next  classification),  wood 
is  still  used  in  many  cases,  also  composi- 
tion materials  such  as  asbestos  lumber, 
etc.  Wood  cabinets  are  required  to  be 
lined  with  sheet  steel,  asbestos  board,  slate, 
marble,  etc.,  to  make  them  proof  against 
possible  Are  originating  from  a short- 
circuit  within  the  cabinet.  As  regards 
mounting  of  doors,  trim,  special  wiring 
compartments,  barriers,  etc.,  these  cabi- 
nets correspond  closely  to  the  sheet-steel 
cabinets.  They  are  also  used  for  similar 
purposes,  such  as  for  panelboards,  branch 
feeders,  switch  and  fuse  groups,  etc.  In 
addition  there  are  numerous  other  uses  for 
such  miscellaneous  cabinets.  Among  these 
is  the  enclosure  of  relays  and  other  deli- 
cate parts  of  control  or  regulating  equip- 
ment that  must  be  protected  from  dust  and 
dirt,  as  for  electric  furnace  and  generator 
field  regulators;  enclosure  of  automatic 
telephone  selector,  connector  or  other 
switch  groups  (often  in  cabinets  having 
glass  sides  or  panels);  enclosure  of  motors 
in  flour  mills,  grain  elevators,  textile  mills, 
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BYER8  MACHINE  CO..  THE  JOHN  F. 

— Ravenna,  Ohio.  Manufacturer  of  electric 
hoists,  cranes,  etc.  President,  H.  R.  Loo- 
mis; vice-president,  F.  C.  Byers;  secre- 
tary, treasurer  and  general  manager.  H.  C. 
Beckwith;  sales  manager,  L.  A.  Babcock. 

BYRN E-TURNER  CO.— 212  1st  National 
Bank  Bldg.,  Bellingham.  Wash.  Manufac- 
turer of  crossarms.  Manager,  Ralph  S. 
Turner. 

BYRON  JACKSON.— Trade  name  for  Cen- 
trifugal and  turbine  pumps  manufactured 
by  the  Byron  Jackson  Iron  Works,  Inc.,  410 
Sharon  Bldg.,  San  Francisco,  Cal. 


or  other  dusty  places  or  where  there  is 
special  flte  hazard,  such  cabinets  being 
specially  ventilated  and  fireproofed. 

Manufacturers: 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York.  N.  Y. 

AURORA  STEEL  PRODUCTS  CO.,  Au- 
rora, 111. 

BUHRKE  CO.,  R.  H..  1238  Fullerton  Ave., 
Chicago,  111. 

BURDICK  CABINET  CO.,  Milton,  Wis. 

Cavin.  F.  T.,  400  W.  Ave.  26,  Los  An- 
^[6l6s  Cal  "Cavin." 

Churchill  Cabinet  Co.,’  2119  Churchill  St., 
Chicago,  111.  (wood) 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York.  N.  Y. 

COLUMBIA  METAL  BOX  CO..  224-228 
E.  144th  St.,  New  York,  N.  Y.  “Co- 
lumbia.” 

Electric  Steel  Box  Co.,  541-46  W.  Monroe 
St..  Chicago.  111. 

Electrical  Development  Co..  534  Bienville 
St..  New  Orleans,  La.  ("Clement”  wall 
cabinet.) 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland,  Ohio. 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Flint  Electric  & Mfg.  Co.,  The,  1412 
Delgany  St.,  Denver,  Colo. 

Globe  Optical  Co.,  403  Washington  St., 
Boston.  Mass.  (Electrical  testing) 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  (Stock  and  accessory.)  rtHB.” 

Johns-Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford,  Conn. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo.  Ohio. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Pease  Co.,  The  C.  F..  829  N.  Franklin 
St.,  Chicago.  111.  (for  blueprint  filing) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Renim  Specialty  Co.,  110  K St.,  Boston. 
Mass.  “Renim.” 

Robertson  Electric  Construction  Co.,  Mo- 
hawk & Niagara  Sts.,  Buffalo,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St..  New  York,  N.  Y. 

UNITED  MBTAL  BOX  CO.,  514-516  W. 
46th  St.,  New  York,  N.  Y. 

CABINET8.  SHEET  8TEEL,  PANEL- 
BOARD.  SWITCH,  ETC.— Enclosures  built 
up  of  sheet  steel  designed  for  the  fire- 
proof enclosing  of  panelboards,  distribution 
panels  or  boards,  groups  of  switches,  cut- 
out bases,  etc.  These  cabinets  are  made 
for  both  flush  or  surface  mounting.  For 
surface  mounting  they  are  made  with  one 
door  in  the  smaller  sizes  and  two  doors 
for  large  cabinets.  The  doors  are  either 
flat  steel  or  paneled  and  in  the  larger  sizes 
provided  with  an  inner  flange  or  edge  to 
fit  more  closely  over  the  edges  of  the  open- 
ing and  make  the  cabinet  more  nearly  dust- 
proof.  Flush  type  cabinets  are  often  fur- 
nished with  separate  mats  or  trim  around 
the  door,  the  trim  being  finished  to  har- 
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monize  with  the  finish  of  the  room.  In' 
many  cases  there  is  a small  door  within 
a large  door,  the  latter  being  locked  and 
giving  access  to  the  circuit  fuses,  while  the 
inner  door  is  unlocked  and  is  used  to  get 
at  the  circuit  switches;  this  type  is  used 
with  safety  panelboards.  If  the  cabinet 
contains  more  than  four  branch  circuits, 
it  must  have  back  wiring  spaces,  side 
wiring  spaces  or  side  gutters,  or  other 
wiring  compartments  separated  from  the 
base  or  panel  by  barriers  and  well  covered. 
When  used  in  theaters  or  other  places  of 
special  hazard,  the  cabinet  should  be  en- 
tirely fireproof  and  its  door  should  have  a 
spring  hinge  and  latch  to  keep  it  closed, 
or  it  should  be  hinged  at  the  top  so  that 
it  cannot  be  opened  more  than  about  160°. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Allen -Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

All-Steel-Equip.  Co.,  Aurora,  III.  “AU- 
Steel-Equip.” 

AURORA  STEEL  PRODUCTS  CO..  Au- 
rora, 111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

Burns.  James  F.,  713-715  Cherry  St., 
Philadelphia,  Pa.  “Readytouse.” 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St..  E.,  Toronto.  Ont.,  Can.  “C. 
D.  & E.  B.'* 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield.  Mass. 

Chicago  Switchboard  Mfg.  Co.,  426  S. 
Clinton  St.,  Chicago,  111. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

Cole  Metal  Products  Co.,  401  E.  23rd  St., 
New  York,  N.  Y. 

COLUMBIA  METAL  BOX  CO.,  226  E. 
144  St.,  New  York,  N.  Y.  Columbia 
sheet  steel  cabinets  are  manufactured 
in  conformity  with  the  Underwriters 
Code  as  to  thickness  of  metal,  doors, 
guttering,  etc.  Type  A,  at  the  left, 
is  for  surface  work,  and  Type  P,  at 
the  right,  is  for  flush  work.  Regular- 
ly furnished  also  with  knock-outs  for 


Type  A Type  P 


1-2  in.  conduit.  Special  fittings,  locks, 
knock-outs,  etc.,  can  be  furnished  on 
specification,  also  galvanized  finish. 
T>  pe  P cabinets  are  provided  with 
removable  steel  trim  and  door. 
Equipped  with  knob  and  turn  catch, 
any  style  of  hinges,  catch  or  lock  on 
request.  Finish,  black  japan.  This 
style  especially  adapted  to  panel 
boards.  A complete  line  of  guttered 
type  cabinets  for  cut  outs,  panel 
boards  and  switchboards. — Adv. 

CROUSE- HINDS  CO..  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Darby  Sons  Co.,  Edward,  416  N.  18th  St., 
Philadelphia,  Pa.  “Pen-Dar.” 

Dill  Mfg.  Co.,  The,  694  E.  82nd  St.,  Cleve- 
land. Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Cun. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St..  San  Francisco,  Cal.  “Demco.” 

Eaton  Electrical  Mfg.  Co.,  555 . W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Apparatus  Co.,  1275  Green  St., 
Chicago.  111. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St..  S.  W.,  & B.  & O.  R.  R.,  Can- 
ton. Ohio. 

Electric  Steel  Box  Co.,  541-46  W.  Monroe 
St..  Chicago,  HI. 

Goettmann,  O.  J.,  526  E.  Ohio  St.,  N.  S., 
Pittsburgh.  Pa. 

Hallberg.  J.  H..  25  W.  45th  St.,  New 
York,  N.  Y. 

Hauer,  Inc.,  J.  B.,  96-100  Bayard  St., 
Brooklyn.  N.  Y. 

Kirk  & Blum  Mfg.  Co.,  2846  Spring  Grove 
Aye..  Cincinnati,  Ohio. 


Kirtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry  St., 
Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co.,  The,  3907  Per- 
kins Ave.,  Cleveland,  Ohio. 

Liberty  Mfg.  Co.,  Inc.,  3201-41  Carrollton 
Ave.,  New  Orleans,  La. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La.  “Peli- 
can.** 

Mansfield  Electric  Hardware  Co.,  Mans- 
field, Ohio. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

NePage-MoKenny  Co.,  Armour  Bldg., 
Seattle,  Wash. 

NEWGARD  & X:0..  HENRY.  947-955 
Washington  Blvd.,  Chicago,  Hi.  “New- 
gard.“  (See  advertisement  on  page 
1287.) 

O.  K.  Metal  Box  Co.,  198  Greenwich  St., 
New  York,  N.  Y. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win, Pa.  “Penn.” 

PETERSON  CO.,  INC.,  CHARLES  J.. 
723-29  Fulton  St.,  Chicago.  111. 

Potter-Acme  Mfg.  Co.,  The.  912-920 
Champlain  Ave.,  Cleveland,  Ohio. 
“Potter.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Robertson  Electric  Construction  Co.,  Mo- 
hawk & Niagara  Sts.,  Buffalo,  N.  Y. 
“Perfection  Quality.” 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal. 
“Safety  Products.” 

Schmidt  Electric  Co.,  A.  R.,  E.  Water 
& Buffalo  Sts.,  Milwaukee,  Wis. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St..  New  York.  N.  Y.  A complete  line 
of  sheet  steel  cabinets  for  panel  boards, 
switchboards  and  switches.  Standard 
black  enamel  or  special  finishes.  Sheet 
steel  boxes  for  panelboards  can  also 
be  furnished  with  wood  doors  and 
trims.  Sprague  products,  see  display 
adv.  pages  1306-7.— Adv. 

SQUARE  D CO.,  1400  Rivard  St..  Detroit, 
Mich.  (Soe  adv.  pages  1279-1281.) 

Standard  Mechanical  Equipment  Co.,  2020 
Richardson  Ave.,  Dallas,  Tex.  “Stand- 
ard.’* 

Star  Metal  Box  Co..  507-509  W.  19th  St.. 
New  York.  N.  Y.  “Star.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Taylor-Campbeli  Electric  Co.,  237  Dundas 
St..  London,  Ont.,  Can. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE.  Plainville.  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-3.) 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  The,  Bantam,  Conn.,  Manu- 
facturer of  a complete  line  of  panel- 
board  cabinets. — Adv. 

UNITED  METAL  BOX  CO.,  514-516  W. 
46th  St..  New  York.  N.  Y.  “Umbco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Westing- 
house.**  (See  display  adv.  pages  1395- 
1402.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave..  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO.,  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis.  Mo. 
(See  complete  description  under 
“Panelboards,  standard.”) 

CABLE. — In  electrical  practice  a cable  is 
a stranded  conductor,  or  a combination  of 
conductors  insulated  from  one  another. 
The  first  kind  is  a single-conductor  cable 
and  the  second  a multiple-conductor  cable. 
The  component  conductors  of  a multiple- 
conductor  cable  may  be  either  solid  or 
stranded  and  the  cable  may  or  may  not 
have  a common  insulating  covering.  The 
term  cable  is  a general  one  and,  in  prac- 
tice, is  usually  applied  only  to  the  larger 
sizes.  The  smaller  sizes  are  called  stranded 
wire,  or  if  very  flexible  and  well  insulated, 
cord.  Some  specific  forms  of  cable  are  de- 
fined below. 

Concentric-Lay  Cable.  A single-con- 
ductor cable  composed  of  a central  core 
surrounded  by  one  or  more  layers  of 
helically  laid  wires. 

Duplex  Cable.  Two  insulated  single- 
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conductor  cables,  twisted  together,  and 
either  “with  or  without  a common  insulat- 
ing covering. 

N-Conductor  Cable.  A general  term  re- 
ferring to  a combination  of  N conductors 
insulated  from  one  another.  These  are 
usually  referred  to  by  a specific  number, 
as  4-conductor  or  12-conductor  cables,  etc. 

N-Conductor  Concentric  Cable.  A cable 
composed  of  an  insulated  central  conduct- 
ing core  with  (N-l)  tubular  stranded  con- 
ductors laid  over  it  concentrically  and 
separated  by  layers  of  insulation.  These 
usually  have  only  two  or  three  conductors 
and  are  used  in  a-c.  circuits. 

Rope-Lay  Cable.  A single-conductor  ca- 
ble composed  of  a central  core  surrounded 
by  one  or  more  layers  of  helically  laid 
groups  of  wire.  This  differs  from  con- 
centric-lay cable  only  In  that  the  main 
strands  are  themselves  stranded. 

Triplex  Cable.  Three  insulated  single- 
conductor cables  twistedv  together,  either 
with  or  without  a common  insulating  cover- 
ing. 

Twin  Cable.  Two  insulated  single-con- 
ductor cables  laid  parallel  and  having  a 
common  insulating  covering. 

CABLE,  ALUMINUM. — Aluminum  is 
often  used  in  the  construction  of  cables 
for  transmission  lines.  It  is  much  lighter 
than  copper  but  has  a lower  conductivity 
and  must  therefore  be  used  in  larger 
sizes  to  give  equal  conductivities.  When 
these  are  equal  the  aluminum  cable  weighs 
approximately  48.3%  of  the  copper  cable. 
Aluminum  cables  are  made  up  of  several 
strands  of  wire  and  are  suitable  for  most 
cases  where  very  long  spans  are  not  re- 
quired. This  is  because  the  elastic  limit 
and  ultimate  strength  of  aluminum  is  less 
than  that  of  copper,  and  for  equal  con- 
ductivity cables,  the  breaking  load  of  the 
all-aluminum  cable  is  64%  that  of  copper. 

A very  great  improvement  in  the  cable 
is  obtained  by  using  a steel  reinforcing 
strand  in  small  cables  or  a stranded  steel 
core  in  larger  cables,  around  which  the 
necessary  amount  of  stranded  aluminum  is 
placed.  The  steel  is  double  galvanized  and 
does  not  readily  corrode,  vbut  it  does  in- 
crease the  mechanical  strength  so  that  a 
steel -reinforced  aluminum  cable,  having 
sufficient  aluminum  to  give  an  equal  con- 
ductivity to  copper  cable,  will  have  an 
ultimate  strength  34%  greater  than  the 
copper  and  will  weigh  only  72%  as  much. 
Cable  of  this  type  has  been  used  exten- 
sively for  power  transmission  and  in  some 
cases  has  been  used  on  spans  a little  over 
5000  ft.  in  length. 

Manufacturers: 

Aluminum  Co.  of  America,  2400  Oliver 
Bldg.,  Pittsbugh,  Pa. 

CABLE,  ARC  WELDING.— Cable  used 
for  connecting  welding  electrodes  to  a port- 
able or  movable  arc  welding  outfit.  It 
usually  consists  of  a single  conductor 
stranded  in  such  a manner  as  to  be  very 
flexible,  and  must  be  able  to  withstand 
high  temperatures.  For  this  reason  rubber 
insulation  is  not  used  as  much  as  var- 
nished cambric,  which  is  applied  in  a uni- 
form layer  and  protected  with  two  layers 
of  cotton  braid.  Other  forms  have  merely 
the  twro  layers  of  cotton  braid,  as  the 
voltage  of  arc  welding  circuits  is  usually 
quite  low.  The  wax  or  impregnating  com- 
pound used  on  the  braids  must  have  a 
high  melting  pojnt. 

Manufacturers: 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  adv.  page 
1252.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

CABLE,  ARMORED.— Flexible  cable  with 
two  or  more  separately  insulated  con- 
ductors, usually  stranded,  enclosed  in  and 
protected  by  an  outer  wrapping  or  armor 
of  steel  tape  or  wire.  The  armored  cable 
used  so  extensively  for  wiring  finished 
houses  and  similar  service  consists  of  two 
or  three  rubber-covered  solid  or  stranded 
conductors  twisted  together,  bound  with 
a paraffin -impregnated  braid  and  enclosed 
in  a flexible  steel  armor.  Where  such  cable 
is  to  be  used  on  shipboard  or  other  damp 
locations,  a lead  sheath  is  applied  over 
the  braid;  on  top  of  this  sheath  is  a serv- 
ing of  jute  yarn,  which  is  impregnated  and 
the  steel  armor  then  put  on.  Sometimes 
one  or  two  jute  layers  are  put  on  over  the 
armor  to  protect  it  from  rusting  or  other 
corrosion,  especially  in  cables  to  be  buried 
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directly  in  the  ground  (see  Cable,  park  or 
suburban)  and  in  submarine  cables  (see 
Cable,  light  and  power,  submarine;  and 
Cable,  telephone  and  telegraph,  submarine). 
The  conductor  insulation  in  armored  ca- 
bles may  be  rubber,  varnished  cambric  or 
paper.  Where  exposed  to  moisture,  cam- 
bric and  paper- insulated  armored  cables 
usually  include  a lead  sheath.  Where  a 
lead  sheath  is  not  used  on  rubber- insu- 
lated cables,  the  rubber  may  be  covered 
with  a rubber-filled  cotton  tape.  Aside 
from  the  uses  mentioned,  armored  cable 
is  employed  extensively  in  mines,  in 
garages,  in  shops  for  portable  electric  tools, 
etc.  Smaller  sizes  of  armored  cable,  es- 
pecially two-conductor,  are  commonly 
called  armored  cord  (see  Cord,  flexible, 
armored). 

Manufacturers: 

American  Metal  Moulding  Co..  141-145 
New  Jersey  Railroad  Ave.,  Newark, 
N.  J.  “American.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products. — Adv. 

Arrow  Flexible  Conduit  Co.,  210-12  Canal 
St.,  New  York.  N.  Y. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune.” 
“Triton.”  (See  display  adv.  page  1252.) 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Circle  Flexible  Conduit  Co.,  Inc.,  188 
21st  St.,  Brooklyn,  N.  Y.  “Circle.” 

Columbia  Metal  Hose  Works,  540-550  W. 
58th  St.,  New  York,  N.  Y.  “Columbia.” 

DEWES  CO.,  THE  A..  199  Lafayette  St., 
New  York,  N.  Y.  Circle  “D”  armored 
cable  is  made  to  conform  to  the  speci- 
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Circle  44DM  Armored  Cable 

flcations  of  the  Underwriters’  Labora- 
tories. Upper  illustration  shows  double 
strip;  lower  illustration,  single  strip. — 
Adv. 

EASTERN  TUBE  & TOOL  CO..  INC.. 
594  Johnson  Ave.,  Brooklyn,  N.  Y. 
“Brooksteel,”  “Ettco.” 

Federal  Armored  Cable  Co..  609  W.  48th 
St.,  New  York,  N.  Y.  “Federal.” 

Garland  Mfg.  Co..  West  Pittsburgh,  Pa. 
“Sterling.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre.  Pa. 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York.  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  • 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Flex- 
Steel”  armored  conductors  and  flex- 
ible metallic  conduit  can  be  used  for 
wiring  either  old  or  new  buildings.  The 
smooth  flat  surface,  inside  and  outside, 
makes  Flexsteel  easy  to  cut,  strip  and 
fish,  and  prevents  catching  or  binding 
when  pulling  around  joists  or  beams. 
Flexsteel  has  utmost  flexibility;  the 
interlocking  of  its  armor  strips  pre- 
vents the  walls  from  opening  or  spread- 
ing, no  matter  how  short  the  radius  to 
which  it  is  bent  or  how  severe  the 
strain;  and  the  thorough  galvanization 
of  its  armor  coat  gives  permanent  pro- 
tection against  corrosion.  There  Is  a 
complete  line  of  Flexsteel  fittings.  See 
display  adv.  pages  1302-4. — Adv. 

Okonite  Co.,  The,  Canal  St.,  Passaic, 
N.  J.  “Okonite.” 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St..  Philadelphia.  Pa. 


ROME  WIRE  CO..  Rome  N.  Y.  (See  dis- 
play adv.  page  1247.) 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York.  N.  Y.  “Safety." 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St..  New  York, 
N.  Y.  “BX”  ar- 
mored conductor 
contains  one,  two 
and  three  wires, 
No.  14  to  2.  Reg- 
ular extra  heavy 
or  leaded  insula- 
tion. This  is 
made  only  by  the 
Sprague  company 
Sprague  company, 
see  display  adv. 

pages  1306-7.— Adv. 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

THOMAS  & . BETTS  CO..  THE,  63  Vesey 
St.,  New  York,  N.  Y. 

Triangle  Conduit  Co..  50-52  Columbia 
Heights,  Brooklyn,  N.  Y.  “Triangle.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York.  N.  Y.  “U.  S.” 

Western  Electric  Co.,  Inc.,  195  Broad- 

way, New  York,  N.  Y. 

Wolf  & Davis,  71-73  Spring  St..  New 

York,  N.  Y. 

Youngstown  Sheet  & Tube  Co.,  Stam- 
baugh  Bldg.,  Youngstown,  Ohio.  “Real- 
flex.” 


CABLE,  ASBESTOS-COVERED Cables 

used  in  ducts  or  in  exposed  light  and 
power  circuits  where  high  temperatures 
are  encountered  are  frequently  covered 
with  asbestos.  The  cable  is'  generally 
stranded  and  a thick  coating  of  asbestos 
is  applied  and  saturated  with  a cementing 
compound.  An  outer  covering  of  cotton 
braid  or  braided  asbestos  yarn  is  then  ap- 
plied and  treated  to  prevent  injurious  ac- 
tion of  weather,  acids  or  gases. 

Manufacturers: 


GENERAL  ELB1CTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

ROCKBESTOS  PRODUCTS  CORP.,  Pt 
O.  Drawer  1102,  New  Haven,  Conn. 

CABLE,  BATTERY-CHARGING.— Cable 
used  for  connecting  storage  batteries  of 
automobiles  and  electric  vehicles  to  sta- 
tionary battery-charging  sets.  Generally 
consists  of  two  stranded  conductors  laid 
parallel  and  bound  together  with  two  or 
three  layers  of  impregnated  cotton  braid. 
The  individual  conductors  are  rubber-cov- 
ered and  have  one  serving  of  cotton  braid. 
In  the  larger  sizes,  usually  No.  0 A.  W.  G. 
and  larger,  Jute  fillers  are  used  to  make 
the  cable  round  instead  of  flat. 


Manufacturers: 


GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y,  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  display 
adv.  pages  1244-5.) 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite.” 

ROME  WIRE  CO..  Rome,  N.  Y.  (See  dis- 
play adv.  page  1247.) 

CABLE,  BORDER  LIGHT.— Cable  used 
in  theaters,  on  platforms  or  stages,  to  sup- 
ply the  border  lights,  and  for  other  stage 
lighting  or  temporary  power  purposes  or 
wherever  a flexible  multiple-conductor  ca- 
ble is  required  for  lighting  purposes.  It 
usually  consists  of  three  or  more  individual 
rubber-insulated  conductors  of  lamp  cord 
strands,  twisted  together  with  heavy  Jute 
fillers  to  make  it  cylindrical.  The  cable 
as  a whole  is  enclosed  in  two  cotton  braids 
saturated  with  a weatherproofing,  or  in 
some  cases  fireproofing,  compound. 

Manufacturers: 


Bay  State  Insulated  Wire  & Cable  Co., 
Hyde  Park,  Mass. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..  Chicago,  III.  “Beldenite.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave..  Detroit,  Mich.  "Detroit.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  “Paranite” 
border  light  cables  are  made  In  two 


sizes;  12  and  14  B.  & S.;  with  3,  4.  5. 
6.  8 and  10  conductors.  For  other 

“Paranite”  products,  see  pages  1235- 
1239.— Adv. 

Marion  Insulated  Wire  & Rubber  Co., ' 
Marion,  Ind.  “Eagle  Brand.” 

Okonite  Co.,  The,  Canal  St.,  Passaic. 
N.  J.  “Okonite.” 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roehling‘s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome.  N.  Y.  (See 
display  adv.  page  1247.) 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh.  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  50th  St..  New  York,  N.  Y. 

CABLE  BUTTING.— A term  used  to  de- 
note the  preparation  of  a telephone  switch- 
board cable  for  fanning  out  to  a connect- 
ing or  terminal  strip.  The  covering  is  cut 
away  for  a distance  and  the  end  laced 
down  or  turned  under  and  smoothed  down. 

CABLE,  CAR  JUMPER.— Cable  used  to 
connect  the  lighting  circuit  of  the  cars  of 
an  electrically  lighted  train  or  the  control 
circuits  of  adjacent  cars  having  a multiple- 
unit  control  system.  They  are  made  very 
flexible  and  are  sufficiently  protected  to 
withstand  the  wear  and  weather  conditions 
encountered  in  the  constant  swinging  be- 
tween cars.  The  number  of  conductors 
may  be  anywhere  from  3 to  30.  Each  one 
is  stranded  and  covered  with  a soft  cotton 
separator,  a heavy  coating  of  rubber,  and 
a colored  cotton  braid.  The  conductors  are 
then  cabled  together  with  jute  fillers,  bound 
with  a rubber-filled  tape,  covered  with  a 
layer  of  rubber  compound,  and  finally  pro- 
tected by  two  layers  of  saturated  cotton 
braid. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-5.) 

CABLE  CELL. — A voltaic  cell  formed 
in  a defective  cable  between  the  broken 
strand  of  the  conducting  core  as  one  elec- 
trode and  the  metallic  sheath  as  the  othey 
electrode. 

CABLE,  “CIRCULAR  MILS”  OR  LARGE 
STRANDED  CONDUCTOR— Cables  having 
conductors  larger  than  No.  0000  A-  W.  G. 
in  which  the  sizes  are  expressed  in  cir- 
cular mils  to  the  nearest  fifty  thousand. 
These  large  cables  are  used  as  feeders 
in  street-railway  service,  for  heavy  lighting 
mains  and  for  moderate-voltage  power 
transmission  lines.  The  insulation  is  gen- 
erally designed  to  meet  special  require- 
ments and  may  be  either  paper,  varnished 
cambric  or  rubber,  with  protective  cover- 
ings of  impregnated  braids  or  lead  sheaths, 
depending  on  the  conditions  to  be  met. 
The  term  “circular  mils”  cable  does  not 
specify  the  nature  of  the  construction  or 
use,  hence  it  is  not  used  by  some  cable 
manufacturers  who  prefer  to  use  a more 
descriptive  designation. 

Manufacturers: 

A-A  Wire  Co..  Inc..  50  K.  42nd  St.,  New 
York,  N.  Y. 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y. 

AMERICAN  ELECTRICAL  WORKS, 
Phillipsdale,  R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  cables  of  all  types — aerial,  un- 
derground and  submarine. — Adv. 
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ANACONDA  COPPER  MINING  CO.. 
Rolling  Mills  Department,  Sales  Office. 
547  Conway  Bldg..  Chicago,  111.  The 
company’s  plant  at  Great  Palls,  Mon- 
tana, is  the  only  one  of  its  kind  located 
west  of  the  Mississippi  river.  The  ad- 
vantages of  this  location  for  shipments 


Anaconda  Stranded  Copper  Conductors 

to  middle-western  and  western  points 
is  quite  apparent.  Every  step  from  the 
mining  of  the  ore  to  the  stranding  of 
the  finished  cable  is  conducted  under 
Anaconda  direction  and  supervision. 
Stranded  copper  conductors  of  any  de- 
sired capacity  and  temper  are  made 
from  Anaconda  electrolytic  copper  the 
average  conductivity  of  which  is 
100.75%  Mathiessen’s  Standard.  See 
display  advertisement  on  page  1246. — 
Adv. 

Ansonia  Electrical  Co.,  The.  Ansonia, 
Conn.  "Shield  Brand." 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New. 
York.  N.  Y.  "Dolphin,"  "Neptune." 
"Triton.”  (See  display  adv.  page  1252.) 

Bay  State  Insulated  Wire  & Cable  Co., 
Hyde  Park,  Mass. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago.  111. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont..  Can. 
"Canada." 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Chicago  Insulated  Wire  & Mfg.  Co., 
Sycamore,  111. 

Detroit  Insulated  Wire*  Co.,  4561-4647 
Wesson  Ave.,  Detroit.  Mich.  "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  Y.  (See  adv. 
on  pages  1244-5.) 

Hazard  Mfg.  Co..  81  E.  Ross  St.,  Wilkes- 
Barre.  Pa. 

INDEPENDENT  LAMP  A WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  advertisement  on  page  1251.) 

INDIANA  RUBBER  A INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  "Paranlte" 
doublebraid  cables  are  made  in  cir.  mil 
sizes  ranging  from  250,000  to  2,000,000. 
"Paranite"  flexible  cables  are  made  in 
sizes  from  250,000  to  1.000,000  cir.  mils, 
stranding  is  in  various  combinations 
from  399-22  to  615-18.  For  other  "Par- 
anite" products  see  pages  1235-1239. 
— Adv. 

Kerite  Insulated  Wire  A Cable  Co.,  60 
Church  St..  New  York,  N.  Y. 

Knickerbocker  Annunciator  Co..  116  West 
St..  New  York.  N.  Y. 

Marion  Insulated  Wire  & Rubber  Co.. 
Marion,  Ind.  "Eagle  Brand." 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  (See  dis- 
play advertisement  on  pages  1302-4.) 

New  England  Electrical  Works,  Lisbon, 
N.  H. 

New  York  Insulated  Wire  Co.,  114  Lib- 
erty St.,  New  York,  N.  Y.  "Raven." 

Okonite  Co..  The.  Canal  St.,  Passaic.  N. 
J.  “Okonite." 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Phillips  Electrical  Works.  Ltd.,  Eugene 
F..  Montreal.  Que.,  Can. 

PHILLIPS  WIRE  CO.,  Pawtucket,  R.  I. 
"Phillips." 

Roeblhig’s  Sons  Co.,  John  A.,  Trenton, 

ROME  WIRE  CO.,  Rome.  N.  Y.  Concen- 
tric-Iay  copper  cable  can  be  furnished 
in  hard,  medium  hard  or  soft,  bare  or 
tinned.  In  this  type  of  strand  all  wires 
are  of  the  same  size  and  each  succes- 
sive layer  of  wires  after  the  second  is 
twisted  in  a reverse  direction  from  the 
preceding  one.  giving  the  smallest  pos- 
sible outside  diameter  for  any  carrying 
capacity.  The  illustration  shows  a 
type  of  cabling  machine.  All  brazes 


made  in  individual  wires  are  in  ac- 
cordance with  best  commercial  practice 
and  possess  95  per  cent  of  the  strength 
of  the  solid  wire.  The  pitch  of  each 
wire  is  from  12  to  16  diameters  of  the 
finished  cable,  and  the  lay  of  the  com- 
pleted cable  may  be  either  right  or 
left  handed.  All  wire  used  is  manufac- 
tured under  the  general  Rome  Wire 
specifications  (see  Wire,  copper,  classi- 
fication) and  the  tensile  strength  of 
concentric-lay  copper  cable  of  standard 
pitch  is  at  least  90  per  cent  of  the  total 
strength  required  of  the  wires  forming 
the  cable.  For  the  purpose  of  calculat- 
ing weights,  cross  sections,  etc.,  the 
specific  gravity  of  copper  is  taken  as 
8.89  at  20  deg.  C.  The  resistance  and 
mass  of  a stranded  conductor  are  great- 
er than  in  a solid  conductor  of  the 
same  cross  sectional  area,  depending  on 
the  lay.  Two  per  cent  is  taken  as  the 
standard  increment  of  resistance  and 
of  mass.  The  standard  style  of  strand- 
ing begins  with  seven  wires  of  15.1  mils 
each  to  form  the  18  Brown  & Sharpe 
gauge  cable  and  runs  up  to  127  wires 


Rome  Cabling  Machine 


of  125.5  mils  each  to  form  the  2,000,000 
circular  mils  cable.  Various  other 
methods  of  stranding  copper  cable  can 
be  furnished  as  desired  using  7,  12,  19, 
27,  37.  61.  91  or  127  wires  to  form  any 
size  required.  For  other  Rome  Wire 
products  see  display  advertisement  on 
page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  "Safety." 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  "Sim- 
plex." 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Stand- 


ard." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 


CABLE  CO„  THE.— 301  S.  Wabash  Ave.. 
Chicago.  111.  Manufacturer  of  electrically 
operated  pianos.  President,  George  J. 
Dowling:  vice-president,  W.  E.  Guylee; 
vice-president  and  treasurer.  H.  L. 
Draper;  secretary,  Geoge  W.  Eddy. 


CABLE  CORE. — The  core  of  any  cable 
is  the  inner  conducting  strand  or  group 
of  strands,  which  are  covered  by  the  in- 
sulation and  sheath. 


CABLE  CURRENTS. — A submarine  or 
other  buried  cable  frequently  has  stray 
currents  flowing  in  it.  These  mhy  be  earth 
currents  or  they  may  arise  from  a break 
or  fractured  end,  which  would  cause  a flow 
from  the  break  into  and  along  the  lead 
sheath.  Stray  currents,  due  chiefly  to 
leakage  from  the  return  circuits  of  electric 
railways,  are  very  common  in  underground 
conduit  lines  and  to  prevent  their  harmful 
electrolytic  effects  bonding  is  resorted  to. 
See  Bonding  of  cables. 

CABLE,  DECK.— See  Cord,  flexible,  deck 
or  marine. 


the  cable  commonly  used  is  similarly  sus- 
pended and  composed  of  a jute  or  rope  coil 
with  stranded  separately  insulated  conduc- 
tors (No.  18  A.  W.  G.)  cabled  around  it  and 
all  enclosed  in  one  or  two  cotton  braids. 

Manufacturers: 

A- A Wire  Co.,  Inc.,  50  E.  42nd  St.,  New 
York,  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  cables  for  use  in  elevator  light- 
ing and  signaling. — Adv. 

Ansonia  Electrical  Co.,  The,  Ansonia. 
Conn.  "Shield  Brand." 

Bay  State  Insulated  Wire  & Cable  Co.. 
Hyde  Park,  Mass. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111.  "Beldenite." 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York,  N.  Y.  "Balata."  "Par- 
axel."  "Bishop  Standard,"  "Bishop 
Special,"  "Hytest." 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  "B.  I.  W." 

Canada  Wire  A Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co..  4561-4647  Wes- 
son Ave.,  Detroit,  Mich.  "Detroit." 

Elevator  Signal  Co.,  116  West  St.,  New* 
York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  A INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  See  display 
advertisement  on  pages  1235-1239. — Adv. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York.  N.  Y. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  "Eagle  Brand." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Okonite  Co..  The,  Canal  St.,  Passaic,  N.  J. 
"Okonite." 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd  St..  Philadelphia.  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Safety  Insulated  Wire  A Cable  Co..  114 
Liberty  St.,  New  York.  N.  Y.  "Safety." 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  "Sim- 
plex." 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,  • Pittsburgh,  Pa. 
"Standard." 

UNITED  STATES  RUBBER  CO.,'  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 

CABLE  END  BELLS.— A type  of  pro- 
tection for  the  joint  between  a lead- 
sheathed  underground  cable  and  a station 
or  indoor  cable.  It  usually  consists  of  an 
inverted  bell  or  cup-shaped  metal  dish 
that  fits  snugly  over  the  end  of  the  cable 
sheath,  to  which  it  is  joined  by  a wiped 
joint.  The  bell  is  filled  with  Bealing  com- 
pound and  thus  should  protect  the  under- 
ground cable  against  entrance  of  moisture. 
The  top  of  the  end  bell  being  usually  open, 
the  compound  Is  not  protected,  however, 
and  often  cracks  develop  in  it  and  permit 
entrance  of  moisture.  Cable  end  bells  are 
not  much  used  nowadays,  except  in  sta- 
tions and  other  indoor  installations,  since 
cable  potheads  have  been  found  to  give 
superior  protection;  also  see  Potheads. 


CABLE,  ELEVATOR  CONTROL, 

LIGHTING  AND  SIGNALING Flexible 

cables  in  which  two  or  more  individual 
rubber-insulated  conductors  are  each  pro- 
vided with  a plain  cotton  braid,  and  cabled 
together  with  or  without  a rubber,  jute  or 
compound  filler  or  jacket  and  provided  with 
one  or  more  outer  weatherproofed  cotton 
braids  or  covers  or  two  plain  and  one 
weatherproofed  outer  braids  or  covers. 
Flexible  steel  supporting  strands  are  usually 
included  in  the  cable.  The  lighting  and 
control  cables  contain  No.  14  or  16  A.  W.  G. 
wire.  They  are  used  for  the  elevator  light- 
ing circuit  and  for  connecting  the  car  con- 
troller to  the  stationary  equipment. 
Elevator  cables  hang  in  the  shaft  from  the 
floor  of  the  elevator  and  are  connected  to 
a terminal  board  near  the  middle  of  the 
shaft.  For  the  signaling  circuits,  connect- 
ing the  push  buttons  on  each  floor  to  the 
annunciator  or  signal  lamp  in  the  elevator, 


Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  "Bee  Line." 

Cope.  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia. Pa.  "Franklin."  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

G & W Electric  Specialty  Co.,  7430-52 
S.  Chicago  Ave.,  Chicago.  111.  "G  & 
W." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 


113 


Digitized  by  LjOoq  ie 


CABLE 


EM F ELECTRICAL  YEAR  BOOK 


CABLE 


CABLE  FAULT.— Any  defect  in  a cable 
that  interferes  with  its  proper  action  or 
transmission  is  called  a “fault."  This  may 
take  several  forms,  such  as  a “cross, r 
“short,”  “ground,”  “break”  or  “open,”  etc. 
The  location  of  the  fault  and  its  nature 
may  be  quite  accurately  determined  by 
taking  resistance  measurements  with  a 
testing  set;  this  is  called  “fault  finding.” 

CABLE,  FIRE-ALARM.— Fire-alarm  ca- 
bles are  usually  made  special  to  meet  cus- 
tomers* requirements.  They  are  used  to 
connect  the  fire  department  headquarters 
with  each  of  the  alarm  stations  on  the 
streets  or  in  buildings.  In  the  types  most 
commonly  used  conductors  are  insulated 
with  a coating  of  rubber  and  tape.  The 
conductors  are  then  cabled  together  and 
protected  with  a lead  sheath  for  placing 
underground  in  conduit. 

Manufacturers: 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St..  Yonkers.  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 


CABLE  FLOAT. — A float  or  buoy  used 
in  laying  a submarine  cable.  The  cable 
is  rested  on  the  float  to  relieve  the  strain 
in  the  process  of  paying  out.  This  is 
sometimes  called  a cable  resister. 


CABLE  GRIPS.— See  Grips,  cable. 

CABLE,  HEATING  OF,  AND  SAFE  LIM- 
ITING TEMPERATURES  FOR.— The  load 
capacity  of  electrical  cables,  as  of  electrical 
machinery,  insofar  as  temperature  is 
concerned,  is  limited  by  the  maximum  tem- 
perature at  which  the  insulating  materials 
may  be  operated  for  long  periods.  The  re- 
sult of  operating  cables  at  temperatures  in 
excess  of  the  safe  limit  is  to  shorten  the 
life  of  the  insulating  material. 

The  maximum  safe  limiting  temperature 
in  degrees  centigrade  at  the  surface  of  the 
conductor  in  a cable,  as  given  in  the  A.  I. 
E.  E.  Standardization  Rules,  shall  be: 
For  impregnated  paper  insulation  (85-E), 
varnished  cambric  (75-E),  rubber  insula- 
tion (60-0.25E),  where  E represents  the 
r.m.s.  operating  e.m.f  in  kilovolts  between 
conductors.  Thus  at  a working  pressure 
of  3.3  kv.,  the  safe  limiting  temperature 
for  cables  of  the  three  classes  would  be 
81.7°.  71.7°  and  59.2°  C.,  respectively. 

CABLE,  INSULATION  RESISTANCE 
OF. — See  Resistance,  insulation. 


CABLE  JOINTING.— At  each  manhole 
the  ends  of  adjoining  lengths  of  cable  are 
jointed  and  protected  by  a lead  sleeve 
from  moisture.  On  high-tension  cables 
jointing  operation  requires  special  care 
to  exclude  all  traces  of  moisture  and  to 
leave  the  joint  without  voids  as  nearly  as 
possible. 

The  copper  conductors  are  heated  and 
soldered  together  in  a suitable  lug.  Each 
is  separately  taped  with  the  amount  of  in- 
sulation needed  for  the  voltage  to  be  car- 
ried and  further  insulated  from  the  lead 
sheath  by  an  over-all  belt  of  insulation 
equivalent  to  that  of  the  cable.  A lead 
collar  is  then  slipped  over,  wiped  to  the 
cable  sheath,  and  filled  with  hot  compound, 
after  which  the  openings  are  soldered  over, 
leaving  it  water-tight. 

In  telephone  cables  each  conductor  after 
being  spliced  Is  covered  by  a paper  sleeve 
instead  of  being  individually  taped. 

CABLE,  LEAD-COVERED,  MISCELLA- 
NEOUS.— Experience  has  demonstrated 
that  whenever  cable  is  to  be  used  in 
underground  conduits  or  exposed  to  acid, 
gases,  extreme  temperature  changes  or 
other  destructive  agencies,  it  should  be 
encased  in  a lead  sheath.  For  this  reason 
much  of  the  cable  used  in  telephone,  rail- 
way signaling  and  other  signal  systems, 
both  aerial,  submarine  and  underground, 
and  light  and  power  wiring  underground 
and  in  damp  places,  etc.,  is  enclosed  in  a 
lead  sheath.  The  conductors  may  be  either 
rubber,  cambric  or  paper-insulated,  twisted 
together  with  jute  fillers  and  taped.  Two 
conductors,  laid  parallel  (twin  cable),  are 
also  made  up  without  the  jute  fillers,  giving 
a flat  cable.  Lead-covered  power  cables 
and  telephone  cables  are  described  sep- 
arately below. 

The  lead  sheath  is  applied  by  passing 
the  cable  through  a die  surrounded  by 
molten  lead,  which  is  kept  at  a tempera- 
ture just  sufficient  to  maintain  it  in  a 
molten  state,  a slight  decrease  in  tem- 
perature causing  it  to  solidify.  The  lead 
is  applied  under  hydraulic  pressure  and 
is  formed  into  a smooth  uniform  coating 
by  the  die.  solidifying  just  as  it  leaves 
the  die.  The  cable  Is  fed  through  slowly. 


sometimes  directly  from  a drying  oven,  as 
with  paper-insulated  and  dry-core  cables, 
and  as  it  emerges  from  the  die  is  coiled  on 
a large  reel  about  15  to  20  ft.  away,  the 
time  taken  to  travel  that  distance  being 
sufficient  to  permit  the  sheath  to  harden. 

Manufacturers: 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  heavy  rubber  cables,  lead 
sheathed,  armored  or  lead  encased  and 
armored,  for  all  services  and  voltages. — 
Adv. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave..  New 
York,  N.  Y.  “Dolphin,”  “Neptune,** 
“Triton.”  (See  display  adv.  page  1252.) 

Bajohr  Lightning  Conductor  Co.,  Carl, 
4055  Keokuk  St.,  St.  Louis,  Mo. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

Circle  Flexible  Conduit  Co.,  Inc.,  188-21st 
St..  Brooklyn.  N.  Y.  “Circle.” 

EASTERN  TUBE  & TOOL  CO.,  INC., 
694  Johnson  Ave.,  Brooklyn,  N.  Y. 

Federal  Armored  Cable  Co.,  609  W.  48th 
St.,  New  York.,  N.  Y.  “Federal.” 

GENERAL  ELECTRIC*  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite” 
lead  encased  cables  are  made  as  duplex 
in  sizes  from  No.  12  to  No.  0000, 
B.  & S.;  three-conductor,  stranded,  in 
sizes  from  No.  12  to  No.  0000  B.  & S. 
and  single  conductor,  stranded,  from 
No.  14  to  No.  0000  B.  & S.  “Paranite” 
lead  encased  telephone  cables  are 
made  in  sizes  carrying  from  1 to  100 
pairs.  For  other  “Paranite”  products 
see  display  advertisement  on  pages 
1235-1239.— Adv. 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York.  N.  Y. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

National  Conduit  & Cable  Co.,  Inc.,  Hast- 
ings-on-Hudson,  N.  Y. 

New  York  Insulated  Wire  Co.,  114  Lib- 
erty St..  New  York,  N.  Y.  “Raven.” 

Okonite  Co.,  The,  Canal  St.,  Passaic 
N.  J.  “Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St..  Philadelphia,  Pa. 

Roebling's  Sons  Co.,  John  A.,"  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See 
display  advertisement  on  page  1247.) 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St..  New  York.  N.  Y.  “Safety.” 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

SIMPLEX  WIRE  & CABLE  CO.,  201 

' Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway.  New  York,  N.  Y.  “U.  S.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

CABLE,  LEAD-COVERED,  POWER 
TYPES. — Cables  for  use  on  underground 
systems  serving  power  and  lighting  are  of 
the  lead-covered  or  sheathed  type,  Insulated 
with  oiled  paper,  varnished  cambric,  or 
rubber.  The  conductors  are  called  single, 
duplex,  triplex  or  multiplex,  according  as 
there  are  one,  two,  three  or  more  sep- 
arately insulated  conducting  cores.  The 
lead  sheath  Is  protected  by  an  outer  armor 
of  steel  wire  or  tape  in  case  the  cable 
is  to  be  buried  In  the  ground  without  a 
conduit  system  or  in  the  bed  of  a river; 
see  Cable,  park  or  suburban;  also  Cable, 
lighting  and  power,  submarine. 

In  the  larger  sizes  the  outside  diameter 
is  limited  by  the  size  of  the  duct,  and 
the  strands  are  then  arranged  in  the  form 
of  a sector  of  a circle  (if  duplex  or  tri- 
plex). Such  cable  is  known  as  “sector 
type”  and  it  is  possible  to  use  larger  sizes 
of  conductor  than  with  cylindrical  con- 
ductors. 

Single-conductor  cables  are  used  for  the 
larger  sizes  required  in  low-tension  sys- 
tems, and  for  distributing  mains  where 
there  are  many  taps  to  be  made.  Duplex, 


triplex  and  quadruplex  cables  are  used  for 
feeders  on  two-wire,  three-wire  and  four- 
wire  systems  quite  generally.  In  the  larger 
sizes  two-conductor  cables  are  often  ar- 
ranged with  the  conductors  concentric,  the 
duplex  arrangement  being  too  stiff  for  cable 
training.  Multiple  cables  are  used  for 
pressure  wires  and  other  circuits  using 
small  conductors. 

Oiled  paper  insulation  is  best  for  high- 
tension  cables  and  is  used  in  some  systems 
for  low-tension  work  as  well.  It  is  the 
least  expensive  in  first  cost.  Varnished 
cambric  is  used  up  to  10,000  volts  to  a 
considerable  extent.  It  is  less  subject  to 
moisture  absorption.  In  case  of  damage  to 
the  sheath,  than  is  paper,  but  has  a much 
higher  dielectric  loss  than  the  better  grades 
of  oiled  paper.  This  is  of  importance  only 
at  voltages  above  10.000.  Rubber  Is  used 
for  the  voltages  below  3000  to  some  extent. 
It  is  the  most  expensive  type  of  insulation 
and  has  few  advantages  over  varnished 
cambric  as  a moisture  repellant. 

CABLE,  LIGHT  AND  POWER,  SUB- 
MARINE.— Stranded  electric  conductors 
each  provided  with  an  insulating  covering 
and  cabled  together  with  a jute  filler  and 
having  an  enclosed  lead  sheath,  another 
Jute  layer  or  two,  and  a protecting  cover- 
ing of  spirally  wound  galvanized  steel  wire 
armor,  which  is  finally  guarded  from  cor- 
rosion by  outer  Jute  layers.  Two,  three  or 
four  conductors  are  generally  used.  Cable 
of  this  type  is  used  where  light  or  power 
circuits  cross  under  rivers,  lakes,  bays,  etc., 
and  is  usually  securely  anchored  at  each 
end. 

Manufacturers: 

A- A Wire  Co..  Inc.,  50  E.  42nd  St.,  New 
York,  N.  Yi 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectrio.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  all  classes 
of  submarine  cables  for.  street  railways, 
telephone  and  telegraph  companies,  and 
electric  light  and  power  plants. — Adv. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  TL  “Dolphin,”  “Neptune,” 
“Triton.”  flsee  display  advertisement 
on  page  1252.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago.  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WTRE  CO..  Jonesboro,  Ind.  “Para- 
nite.” (See  display  adv.  pages  1235- 
1239.) 

Kerite  Insulated  Wire  & Cable  Co.,  60 
Church  St.,  New  York,  N.  Y. 

Okonite  Co..  The,  Canal  St.,  Passaic, 
N.  J.  “Okonite”. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebling's  SonB  Co.,  John  A.,  Trenton, 
N.  J. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.** 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.** 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

CABLE,  LIGHTNING  CONDUCTING.— 

Stranded  cables  are  now  more  generally 
used  for  protecting  houses,  barns,  chim- 
neys, church  spires,  etc.,  by  conducting 
lightning  discharges  to  ground,  than  the 
old-fashioned  steel  lightning  rods.  The  ca- 
bles are  generally  made  of  copper  wire,  as 
it  gives  good  conductivity  and  does  not 
corrode,  and  are  composed  of  several 
strands  of  No.  17  or  18  A.  W.  G.  wire 
twisted  or  woven  together.  Sometimes  a 
twisted  steel  ribbon  is  used  as  a core  to 
give  greater  strength.  No  insulation  is  ap- 
plied to  cables  used  for  this  purpose.  They 
are  superior  to  solid  lightning  rods  because 
the  latter  are  liable  to  crystallize  and 
break  or,  if  of  steel,  to  corrode  and  break, 
in  either  case  being  worse  than  no  light- 
ning rod  at  all. 
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Manufacturers: 

B&johr  Lightning-  Conductor  Co.,  4055 
Keokuk  St..  St.  Louis.  Mo. 

Boston  Lightning  Rod  Co..  7551  Boylston 
St..  Boston,  Mass. 

Diamond  Cable  Co.,  Bourbon,  Ind.  “Dia- 
mond/' 

Electra  Lightning  Rod  Co.,  30  N.  La- 
Salle St..  Chicago.  111.  “Silver-Strand." 

Goshen  Lightning  Rod  Co.,  Goshen,  Ind. 

Kress  Co.,  George  R.,  1900-1902  Brighton 
Rd.,  Pittsburgh,  Pa. 

Moore  Bros.  Lightning  Rod  Co.,  Mary- 
ville. Mo. 

Nebraska  Lightning  Rod  Co.,  Inc.,  205  N. 
17th  St..  Omaha,  Neb.  “Nebco." 

Owen,  J.  D.  & E.  G.,  Janesville,  Wis. 

St.  Louis  Lightning  Rod  Co.,  2135  De- 
Kalb  St.,  St.  Louis,  Mo.  “Kretzer 
Brand." 

Security  Lightning  Rod  Co.,  The,  606-612 
S.  Pine  St.,  Burlington,  Wis. 

Shinn  Mfg.  Co.,  W.  C.,  14  E.  Jackson 
Blvd.,  Chicago,  111.  “Shinn-Flat." 

Thompson  Lightning  Rod  Co.,  Inc.,  The 
George  E..  Owatonna,  Minn.  “Silver 
Cord,"  “Loose  Twist." 

CABLE,  MINING  LOCOMOTI VE.— Min- 
ing locomotives  of  the  gathering  type 
which  run  into  rooms  or  tunnels  not 
equipped  with  trolleys,  are  connected  to 
the  source  through  a flexible  insulated  ca- 
ble which  is  wound  upon  a reel  and  au- 
tomatically paid  out  and  rewound  as  the 
locomotive  moves.  The  cable  is  sometimes 
single-conductor,  but  more  generally  two 
or  three  conductors,  separately  insulated 
with  a rubber  coating  and  braid,  are  ca- 
bled together  either  in  the  flat  or  round 
forms  and  covered  with  two  or  three  layers 
of  impregnated  cotton  braid. 

Manufacturers: 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,"  “Neptune," 
“Triton."  (See  display  advertisement 
on  page  1252.) 

Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111. 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York.  N.  Y.  “Balata,"  “Par- 
axel,"  “Bishop  Standard,"  “Bishop 
Special."  “Hytest." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hazard  Mfg.  Co..  81  E.  Ross  Ct.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite" 
gathering  locomotive  cable  is  made  in 
sizes  from  1 to  8 B.  & S.  Stranding 
ranges  from  49  strands  No.  25  to  133 
strands  No.  22  wire.  For  other  “Para- 
nite" products  see  pages  1235-1239. — 
Adv. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  “Eagle  Brand." 

ROME  WIRE  CO..  Rome.  N.  Y.  Rome 
Wire  gathering  locomotive  cables  are 
constructed  with  a flexible  rope  laid 
copper  conductor,  insulated  with  seam- 
less rubber  insulation  of  not  less  than 
A in.  in  thickness  covered  with  either 
a tape  and  one  braid,  or  with  two 


Rome  Mine  Locomotive  Cable 


braids.  The  illustration  shows  the  va- 
rious coverings  described  and  general 
makeup  of  the  cable,  which  can  be  fur- 
nished in  No.  1 to  8 gauge  conductors. 
A seine  braid  Anal  covering  or  a triple 
braid  covering  can  also  be  furnished 
if  desired.  All  Rome  Wire  is  manu- 
factured from  copper  having  98  per  cent 
conductivity  conforming  to  the  strict 
general  specifications  of  the  Rome  Wire 
Co.,  and  high  grade  materials  are  used 
throughout.  For  other  Rome  Wire 
products  see  display  advertisement  on 
page  1247.— Adv. 

CABLE,  MINING  MACHINE,  CONCEN- 
TRIC  AND  FLAT.— Flexible  conductors 
separately  Insulated  with  rubber  and 
weatherproof  braid,  and  laid  parallel  and 
bound  together  with  two  outer  weather- 
proofed braids  in  the  flat  type.  When  three 
conductors  are  required  they  are  insulated 
separately  and  cabled  together  with  jute 
fillers  and  two  outer  weatherproofed  braids 
applied,  giving  a round  cable.  The  con- 
centric type  is  constructed  with  a central 
stranded  rubber- Insulated  conductor  cov- 
ered with  a tape  and  a braid  over  which 
a number  of  wire  strands  equal  in  area 
to  the  central  conductor  are  laid  with  an 


outer  rubber  insulation  and  covering  of  a 
tape  and  double  braid.  They  are  used 
extensively  for  cutting  machines,  drills, 
hoists  and  other  electrical  machinery  In 
mines.  Their  principal  advantages  are 
that  they  are  weatherproof,  flexible  and 
will  withstand  hard  wear. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  are  manufacturers  of 
“Americore"  and  “Globe"  mining  ma- 
chine cables  in  twin  parallel  flexible 
conductors,  and  duplex  concentric 
stranded  cables  for  low  potential,  0 to 
600  volts. — Adv. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO..  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  "Dolphin,"  “Neptune," 
“Triton."  (See  display  advertisement 
on  page  1252.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York,  N.  Y.  “Balata,"  “Par- 
axel,”  “Bishop  Standard,"  “Bishop 
Special,"  “Hytest." 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton. Mass.  “B.  I.  W." 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West.  Toronto,  Ont.,  Can. 
“Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  “Detroit." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

GLEASON  & CO.,  J.  L.,  241  Franklin  St., 
Boston,  Mass. 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite" 
mining  machine  cables  are  made  in 
the  flat  type  and  covered  with  either 
two  or  three  braids  of  hard  cotton,  in 
sizes  from  No.  8 to  No.  2.  Concentric 
cable,  construction  “A,"  has  a belt  of 
rubber  code  thickness  applied  over  the 
outer  wires  and  the  cable  is  finished 
with  tape  and  double  braid  saturated 
with  a weatherproof  compound.  In 
construction  “B"  the  outer  rubber  belt 
is  omitted.  See  display  advertisement 
on  pages  1235-1239. — Adv. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  “Eagle  Brand." 

Okonlte  Co.,  The,  Canal  St.,  Passaic, 
N.  J.  “Okonite." 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St..  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  mining  machine  cables,  duplex, 
are  made  up  of  two  flexible  rope  laid 
conductors  Insulated  with  a rubber 
wall  of  code  thickness.  Each  conduct- 
or is  finished  with  a weatherproof 
braid,  the  two  conductors  are  then 
laid  side  by  side  and  covered  with 
two  or  three  braids  of  hard  cotton, 
which  is  then  saturated  with  a weath- 
erproof compound.  The  illustration 
shows  the  various  coverings  and  gen- 
era# makeup  of  Rome  Wire  mining  ma- 
chine cable.  If  desired  the  double  braid 
cable  may  be  made  up  with  the  outer 
braid  of  seine  twine.  A triple  braid 


Rome  Mining  Machine  Cable 


covering  is  also  furnished.  Manufac- 
tured in  sizes  No.  0 to  8 Brown  & 
Sharpe  gage  in  both  the  double  and 
triple  braid  types.  All  Rome  Wire  is 
manufactured  from  copper  having  98 
per  cent  conductivity  conforming  to 
the  strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  For 
other  Rome  Wire  products  see  display 
advertisement  on  page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety." 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Tirex." 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard." 
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Triangle  Conduit  Co.,  50-5?  Columbia 
Heights.  Brooklyn,  N.  Y.  “Triangle." 

Tubular  Woven  Fabric  Co.,  Main  & Car- 
ver Sts.,  Pawtucket,  R.  I.  “Duracord." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S." 

CABLE,  MOVING-PICTURE.— See  Wire, 
motion-picture. 

CABLE,  PARK  OR  SUBURBAN.— Cable 
designed  for  street  lighting  circuits  in 
parks,  suburbs,  etc.,  where  instead  of  In- 
stalling conduit,  the  cable  is  placed  directly 
in  the  ground  in  shallow  trenches.  It  con- 
sists of  one,  two  or  three  rubber-insulated 
conductors  covered  with  a layer  of  rubber- 
filled  tape  or  jute  yarn  and  a lead  sheath, 
over  which  another  layer  of  jute  and  two 
layers  of  galvanized  flat  steel  tape  are 
placed  with  an  outer  covering  of  im- 
pregnated jute  braid. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in -principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  -We  manufacture  a standard 
line  of  flat,  steel-taped  park  or  sub- 
urban cables,  rubber,  cambric  or  paper 
insulated. — Adv. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

Okonite  Co.,  The,  Canal  St.,  Passaic, 
N.  J.  "Okonite." 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa.  , 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety." 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex." 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard." 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  “U.  S." 

CABLE  RACK. — Trade  name  for  portable 
lamp  guards  manufactured  by  the  McGill 
Mfg.  Co.,  Valparaiso,  Ind. 

CABLE  ROAD  OR  RAILWAY.— A rail- 
way line,  such  as  a street  railway,  in  which 
the  cars  are  driven  by  an  endless  moving 
cable  running  on  pulleys  usually  below 
and  midway  between  the  rails.  The  cable 
is  wound  on  a drum  driven  by  an  engine 
or  other  prime  mover  In  the  power  house. 
A gripping  lever  suspended  from  the  bot- 
tom of  the  first  car,  called  the  grip  car, 
was  controlled  so  that  the  moving  cable 
pulled  this  car  and  trailers  attached  to  it 
along  with  it.  This  system  was  the  fore- 
runner of  the  modern  electric  street-rail- 
way systems.  It  is  obsolete  except  for  in- 
cline railways  on  hillsides,  mountains,  etc. 

CABLE  SHIP. — A vessel  designed  and 
equipped  with  the  proper  cable  holding 
tanks,  paying  out  and  reeling  up  equip- 
ment, which  is  usually  motor-driven,  and 
other  cable  splicing  and  repair  equipment 
necessary  for  laying  or  taking  up  and  re- 
pairing submarine  cables. 

CABLE,  SPECIAL  AND  MISCELLA- 
NEOUS, NOT  OTHERWISE  LISTED 

Cables  are  required  for  such  a variety  of 
purposes  that  large  quantities  are  made  up 
to  meet  special  requirements  and  condi- 
tions. As  a rule,  standard  types  of  con- 
struction cannot  be  used  for  many  special 
purposes,  as  the  needs  of  these  uses  differ 
so  greatly.  Nearly  twenty  types  of  cables 
that  are  widely  used  are  separately  listed 
herewith;  aside  from  these  the  number  of 
special  cables  less  widely  used  is  almost 
countless.  Some  instances  of  special  and 
miscellaneous  types  are  cables  fpr  electric 
car  wiring,  “hard  service"  cables,  railway 
signal  cables,  third-rail  jumper  cables, 
mast&rm  cables  for  arc  and  other  street 
lamps,  etc. 

Manufacturers: 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  See  display 
advertisement  on  pages  1235-1239. — 
Adv. 

CABLE,  STAGE  OR  THEATER.— See 

Cord,  flexible,  stage  or  theater.  Also  see 
Cable,  border  light. 
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CABLE  STRANDING.— The  number  of 
wires  in  a stranded  cable  increases  with 
its  size.  From  7 wires  it  proceeds  to  19, 
37.  61,  91,  127  and  so  on,  by  1 plus  multi- 
ples of  6,  as  the  flexibility  of  the  cable 
requires.  Where  great  flexibility  is  re- 
quired 7 strands  of  7 or  more  wires  each 
are  used,  making  what  is  known  as  a 
“rope  lay”  cable.  The  length  within  which 
a strand  makes  a complete  spiral  is  known 
as  the  “pitch”  of  the  cable.  The  flexi- 
bility is  affected  by  the  pitch,  a shorter 
pitch  giving  somewhat  greater  flexibility. 

CABLE,  SWITCHBOARD,  FLEXIBLE. — 
Cable  generally  made  up  of  tinned  an- 
nealed copper  wires  stranded  into  a flex- 
ible cable  and  insulated  with  a coating 
of  vulcanized  rubber,  finally  protected  with 
one  or  two  smooth  closely  woven  cotton 
braids  impregnated  with  a weatherproofing 
or  fireproofing  compound.  Cable  of  this 
kind  is  used  for  wiring  on  the  back  of  a 
switchboard,  or  for  brush-holder  connec- 
tions and  Qther  similar  connections  requir- 
ing a flexible  cable.  Telephone  switchboard 
cable  is  listed  separately. 

Manufacturers: 

A-A  Wire.  Co.,  Inc.,  50  E.  42nd  St..  New 
York.  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  “Ameri- 
core”  rubber  covered  switchboard 
cables.  National  Electrical  Code  Stand- 
ard, for  low  potential,  0 to  600  volts. — 
Adv. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York.  N.  Y.  “Dolphin,”  “Neptune.” 
“Triton.”  (See  display  advertisement 
an  page  1252.) 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..  Chicago,  III. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co..  4561-4647 
Wesson  Ave..  Detroit,  Mich.  “Detroit.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co..  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  See  display 
advertisement  on  pages  1235-1239. — Adv. 

Okonite  Co..  The.  Canal  St.,  Passaic, 
N.  J.  “Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia.  Pa. 

ROME  WIRE  CO..  Rome,  N.  Y.  (See 
display  advertisement  on  page  1247.) 

Runzel-Lenz  Electric  Mfg.  Co.,  1751  N. 
Western  Ave.,  Chicago,  III. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St..  New  York.  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh.  Pa.  “Stand- 
ard.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester.  N.  Y. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

Western  Electric  Co.,  Inc.,  195  Broadway. 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CABLE  TANK  OR  WELL.— A strong 
water-tight  compartment  for  holding  coils 
or  reels  of  cable  for  testing  or  preparatory 
to  laying.  They  are  most  commonly  used 
on  cable  ships  for  submarine  cable  laying. 

CABLE  TELEGRAPHY.— A system  for 
transmitting  telegraph  messages  through  a 
cable.  This  may  be  a land  line  telegraph 
or  submarine  telegraph.  I^and  line  cables 
are  not  used  widely  outside  of  cities  or 
congested  districts.  Submarine  cable  tele- 
graph systems  are  much  more  important. 
The  use  of  the  cable  gives  rise  to  the  terms 
“cable  message”  and  “cablegram”  or 
merely  “cable”  for  a message  transmitted 
in  this  manner.  See  “Submarine  cable 
telegraphy”  for  more  complete  details,  as 
well  as  development  and  present  status  of 
this  art. 

CABLE,  TELEGRAPH  AND  TELE. 
GRAPH,  AERIAL  AND  UNDERGROUND. 

— Aerial  and  underground  cables  for  tele- 
phone and  telegraph  lines  are  generally 
paper-insulated,  having  the  individual  cop- 
per conductors  wrapped  with  one  paper 


coating.  The  wires  are  twisted  into  pairs 
and  then  a lead  sheath  is  applied  to  keep 
out  moisture.  The  construction  of  the 
core  of  some  of  the  cables  with  a very 
large  number  of  conductors  is  somewhat 
like  a concentric  cable,  having  a central 
core  with  several  concentric  outer  layers 
of  conductors  surrounding  it.  The  whole 
core  is  usually  bound  together  and  wrapped 
with  paper  before  the  sheath  is  applied. 
An  alloy  of  lead  and  antimony  is  often 
used  for  the  sheath,  this  alloy  withstand- 
ing abrasive  action  better  than  pure  lead 
and  having  less  tendency  to  crystallize  due 
to  vibration.  These  cables  are  made  in  a 
number  of  sizes  having  as  many  as  1200 
pairs  of  conductors  with  a few  spare  con- 
ductors in  a single  cable.  These  large  sizes 
are  designed  to  be  used  primarily  for  under- 
ground construction  and  they  are  very  sel- 
dom used  for  aerial  liqes  in  sizes  over  400 
pairs  because  of  the  weight  of  the  cable. 
Aerial  cables  are  of  similar  construction 
but  smaller  in  size  and  are  suspended  from 
a messenger  wire  by  means  of  cable  hang- 
ers. Wool -insulated  cable  is  often  used  as 
a terminal  cable  for  connecting  the  under- 
ground or  aerial  cable  with  the  main  dis- 
tributing frame.  This  has  each  wire  sep- 
arately wrapped  with  wool.  Moisture  does 
not  readily  enter  it. 

Manufacturers: 

A-A  Wire  Co.,  Inc.,  50  E.  42nd  St.,  New 
York.  N.  Y. 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectrie.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  cables  for  use  on  telephone  and 
telegraph  lines — aerial  and  underground. 
— Adv. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO..  52  Vanderbilt  Ave.,  New 
York.  N.  Y.  • “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  advertisement 
on  page  1252.) 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  W’est,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  “Paranite.” 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York,  N.  Y. 

Okonite  Co.,  The.  Canal  St.,  Passaic, 
N.  J.  “Okonite.” 

Philadelphia  Insulated  WTire  Co.,  200  N. 
3rd  St..  Philadelphia,  Pa. 

Phillips  Electrical  Works,  Ltd..  Eugene 
F..  Montreal,  Que.,  Can. 

Roebling’s  Sons  Co.,  John  A„  Trenton, 
N.  J. 

Safety  Insulated  Wire  & Cable  Co..  114 
Liberty  St.,  New  York.  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” • 

Stanley  & Patterson.  34  Hubert  St.,  New 
York.  N.  Y.  “DeVeau.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

CABLE,  TELEPHONE  AND  TELE- 
GRAPH, INTERIOR.— Interior  telephone 
and  telegraph  cables  are  made  in  a num- 
ber of  forms  and  types,  depending  upon 
the  circuits  they  are  to  be  used  in  and 
their  place  in  the  exchange.  They  are 
made  up  of  several  pairs  of  individual  con- 
ductors. There  are  two  general  types  of 
interior  cables,  dry  core  and  saturated 
core.  Paper  cable  is  almost  always  dry. 
Interior  cable  insulated  with  cotton  or  silk 
is  usually  dry,  but  sometimes  it  Is  satu- 
rated with  a moisture-repelling  substance, 
such  as  beeswax,  paraffin,  and  other  waxes 
combined.  In  general  interior  cables  have 
the  individual  conductors  insulated  with 
cotton  and  silk  floss  laid  on  in  layers,  or 
with  twisted  paper  insulation.  The  con- 
ductors are  twisted  together  into  pairs  and 
covered  with  a binding  cord  and  a layer  of 
paper  insulation.  Some  cables  then  have  a 
leadfoil  wrapping  which  is  covered  with  a 
cotton  braid  saturated  with  fireproof  paint. 
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Paper  cables  are  often  covered  with  a lead 
sheath.  Enamel  is  used  instead  of  one 
layer  of  silk  floss  on  other  cables.  In 
nearly  all  of  these  cables  the  color  code 
is  followed  out  in  cabling  the  individual 
conductors.  When  two  telephone  circuits 
carrying  a phantom  circuit  pass  through  a 
cable,  special  care  must  be  exercised  to 
keep  the  three  circuits  balanced  among 
themselves  and  to  other  circuits.  Cable 
which  has  each  set  of  two  pairs  twisted 
together  to  form  a “quad”  is  used  for  this 
purpose. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectrie.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  telephone  and  telegraph  cables 
for  interior  use. — Adv. 

BELDEJtf  MFG.  CO.,  2300  S.  Western 
Ave..  Chicago.  111. 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.  I.  W.” 

Canada  Wire  & Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Electric  Cable  Co.,  The,  Yonkers,  N.  Y, 
“Ecco.” 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite” 
rubber  covered  telephone  cables  are 
made  In  sizes  carrying  from  5 to  100 
pairs.  See  display  advertising  on 
pages  1235-1239. — Adv. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago. 
111.  (See  display  advertisement  on  page 
1327.) 

Kerite  Insulated  Wire  & Cable  Co.,  60 
Church  St.,  New  York,  N.  Y. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York.  N.  Y. 

Okonite  Co.,  The,  Canal  St.,  Passaic, 
N.  J.  “Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia.  Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F..  Montreal,  Que.,  Can. 

ROME  WIRE  CO..  Rome.  N.  Y.  (See 
display  advertisement  on  page  1247.) 

Runzel-Lenz  Electric  Mfg.  Co.,  1751  N. 
Western  Ave.,  Chicago,  111. 

Safety  Insulated  Wire  & Cable  Co..  114 
IJberty  St.,  New  York.  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
lnghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

. Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester.  N.  Y. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

CABLE,  TELEPHONE  AND  TELE- 
GRAPH, SUBMARINE.— Cable  especially 
designed  to  withstand  immersion  in  water 
and  in  addition  not  to  be  damaged  by 
considerable  abrasion.  It  is  usually  insu- 
lated with  rubber,  gutta-percha  or  paper, 
with  an  armor  of  steel  or  iron  wires  or 
flat  steel  tape  around  the  outside.  Shore 
cable  has  much  heavier  armor  than  deep 
sea  cable,  because  deep  water  is  quiet. 
While  the  first  successful  submarine  cables 
for  telephone  and  telegraph  lines  employed 
gutta-percha  as  an  insulating  medium,  this 
type  of  cable  has  not  always  been  used. 
Paper-insulated  cables  have  been  success- 
fully used,  in  which  the  individual  con- 
ductors are  wrapped  in  manilla  paper  and 
then  twisted  into  pairs,  these  pairs  being 
cabled  together  to  form  the  cable  core. 
This  core  was  wrapped  with  a good  paper 
tape  and  covered  with  a lead  sheath.  A 
single  jute  wrapping  was  placed  over  the 
lead  and  then  a layer  of  armor  wires  and 
two  more  layers  of  jute  which  are  run 
through  a hot  impregnating  compound.  The 
rubber- insulated  cables  are  generally  made 
in  a similar  manner,  some  being  made 
with  a lead  sheath  and  others  without  it. 
Jute  coverings  are  almost  always  applied 
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over  the  armor.  Several  conductors  are 
used  in  all  of  these  cables,  the  numbers 
running  into  hundreds  of  pairs.  The  pairs 
are  always  twisted  separately  and  then 
cabled  to  avoid  trouble  from  induction. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  submarine 
cables  of  every  type,  for  telephone  and 
telegraph . — Adv. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO..  52  Vanderbilt  Ave..  New 
York,  N.  Y.  “Dolphin.”  “Neptune.” 
“Triton.”  (See  display  advertisement 
on  page  1252.) 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W..  Toronto.  Ont.,  Can. 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

Hazard  Mfg.  Co..  81  Ross  St..  Wilkes- 
Barre.  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO..  Jonesboro.  Ind.  “Para- 
nite.”  (See  display  adv.  pages  1235- 
1239. 

Kerite  Insulated  Wire  & Cable  Co..  50 
Church  St.,  New  York.  N.  Y. 

Okonite  Co..  The.  Canal  St.,  Passaic. 
N.  J.  “Okonite.” 

Roebling's  Sons  Co.,  John  A..  Trenton. 
N.  J. 

Safety  Insulated  Wire  & Cable  Co..  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 
Mass.  “Hasco.” 

SAMSON  ELECTRIC  CO..  Canton.  Mass. 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston.  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York.  N.  Y.  “TT.  S.” 

Western  Electric  Co..  Inc.,  195  Broadway. 
New  York.  N.  Y. 

CABLE.  TREE. — Tree  cable  or  wire  is 
especially  designed  to  resist  the  wear 
caused  by  rubbing  against  the  branches  of 
trees,  thus  eliminating  the  necessity  of 
trimming  trees  or  providing  battens  or  in- 
sulators. where  lighting  circuits  or  other 
overhead  lines  pass  through  sections  where 
trees  cannot  be  avoided.  It  is  a special 
form  of  armored  cable,  although  usually  a 
nonmetallic  protection  is  used.  The  con- 
ductor, which  may  be  stranded  or  solid,  is 
covered  with  a rubber  coating,  a layer  of 
tape  find  impregnated  Jute,  and  then  with 
the  protective  armor,  which  is  sometimes 
treated  fiber  spirally  wound.  A weather- 
proof braid  is  applied  over  the  armor. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts..  Chicago, 
111.  (See  adv.  on  page  1327.) 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Fibrex.” 

CABLE.  UNDERGROUND,  INSTALLA- 
TION METHODS  FOR. — Underground  light 
and  power  cables  are  drawn  into  a conduit 
system,  or  laid  directly  in  the  soil.  Cables 
are  laid  without  a conduit  system  only  in 
such  places  as  parks  and  parkways  where 
not  more  than  one  or  two  cables  will  ever 
be  required  and  where.  If  repairs  are 
needed,  the  cables  can  be  reached  without 
breaking  through  the  paving.  In  places 
where  there  Is  paving  and  where  cables 
may  be  added  or  removed  from  time  to 
time.  It  is  usual  to  provide  a conduit  line 
with  manholes  or  handholes  from  which  the 
cable  is  accessible  for  jointing  and  repairs. 
Underground  telephone  cables  are  now  al- 
ways Installed  in  conduit.  (See  Conduit 
systems,  underground). 

Cable  is  installed  in  a conduit  by  setting 
up  a reel  at  one  end  of  a duct  section,  and 
pulling  it  through  to  the  other  end  by  a 
winch  and  steel  cable.  The  pulling  cable  is 
first  put  through  the  section  by  pushing 
Jointed  conduit  rods  through  from  one  end. 
disjointing  them  as  they  come  out  at  the 
other  end.  Preliminary  cleaning  of  the 
duct  is  often  necessary.  A special  cable 
grip  is  used  to  grip  the  cable  being  drawn 
in.  Power  is  applied  from  a motor  truck 
or  by  man  power  through  a capstan.  The 
longest  pull  which  can  be  made  without 
danger  of  injury  to  the  cable  sheath  is 
about  450  ft.  and  the  length  of  the  sections 
should  not  exceed  this  amount. 


CABLE,  VARNISHED-CAMBRIC- INSU- 
LATED.— Cables  insulated  with  varnished 
cloth  or  cambric  may  be  used  in  a number 
of  ways  and  can  be  made  to  meet  any  volt- 
age and  many  service  conditions.  They 
are  made  by  winding  thin  varnished  cotton 
or  muslin  tape  around  a stranded  conductor/ 
usually  larger  than  No.  6.  The  voltage  re- 
quirements determine  the  number  of  layers 
of  tape  applied.  Generally  a grease  or  In- 
sulating compound  is  applied  between  lay- 
ers and  the  direction  of  winding  is  reversed 
every  three  layers.  The  separately  insu- 
lated conductors  are  cabled  together,  using 
jute  filler  to  round  out  the  form,  and  it  is 
then  customary  to  place  a few  layers  of 
varnished  tape  around  the  cable  before  the 
protective  covering  is  applied.  The  cover- 
ing differs  according  to  the  use:  for  con- 
necting machinery  and  apnaratus  in  central 
stations  and  other  buildings  a saturated 
cotton  braid  or  a rubber-filled  cotton  tape 
and  flameproof  braid  is  used:  underground 
cables  have  a lead  sheath  applied  over  the 
cambric  coating:  for  outdoor  service  a rub- 
ber-filled cotton  tape  with  one  or  two  layers 
of  galvanized  steel  armor,  and  a layer  of 
saturated  jute  is  used,  and  for  building 
mains  two  layers  of  weatherproof  braid 
are  applied. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HABTRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement  on  pages  1244-5.) 

SIMPLEX  WTRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

CABLING  MACHINES.— Machines  carry- 
ing a number  of  rotating  reels  of  insulated 
w1r*\  cord  or  twisted  pair,  on  a spider 
which  revolves  around  a central  core  drawn 
a’on*  the  axis  of  rotation.  Where  a large 
number  of  separate  conductors  are  required, 
as  in  telephone  cables,  the  central  core 
passes  through  several  such  spiders  in  suc- 
cession. each  one  adding  a layer  of  con- 
ductors. Machinery  of  this  type  is  also 
used  in  laying  the  strands  in  various  special 
forms  of  cable,  such  as  “rope  lay.”  “con- 
centric strand.”  etc.,  as  well  as  for  multi- 
nle-conductor  cable.  Machines  for  twisting 
the  individual  strands  into  a stranded  con- 
ductor are  called  wire  stranding  machines, 
which  see. 

Manufacturers: 

American  Insulating  Machinery  Co..  Fair- 
hill  & Huntingdon  Sts..  Philadelphia. 
Pa.  “American.” 

Canada  Wire  & Cable  Co..  Ltd..  2410  Dun- 
das  St..  WTest,  Toronto,  Ont..  Can. 
“Canada.” 

New  England  WTire  Machinery  Co.,  Water 
Front  St..  New  Haven,  Conn. 

CADET. — Trade  name  for  annunciators 
manufactured  by  the  Edwards  & Co..  Inc., 
140th  & Exterior  Sts.,  New  York,  N.  Y. 

CADILLAC. — Trade  name  for  electric 
washing  machine  manufactured  hy  the 
Cadillac  Washing  Machine  Co..  325  W.  Ohio 
St..  Chicago.  111. 

CADILLAC. — Trade  name  for  electric 
vacuum  cleaners  and  portable  blowers 
manufactured  by  the  Clements  Mfg.  Co., 
609  Fulton  St..  Chicago,  111. 

CADILLAC  WASHING  MACHINE  CO.— 
325  W.  Ohio  St.,  Chicago,  111.  Manufacturer 
of  electric  washing  machines.  Business 
established  1920.  President  and  general 
manager,  H.  D.  Payne:  vice-president.  S. 
T.  Sjoberg;  secretary  and  treasurer.  A.  W. 
PeClerque. 

CADMIUM. — A silver-white  metal.  Sym- 
bol Cd.:  at.  wt.  112.4:  sp.  gr.  8.60:  m.  p. 
321°  C..  b.  p.  778°  C.  It  occurs  chiefly  asso- 
ciated with  zinc  and  lead  ores,  in  the  treat- 
ment of  which  it  may  be  recovered  as  a 
by-product.  A large  amount  is  produced  in 
Germany  by  fractional  distillation  of  zinc 
ores,  the  production  having  reached  40  tons 
annually  Just  before  the  war.  It  is  pro- 
duced in  the  United  States  by  the  same 
method  and  also  by  extraction  from  lead 
smelter  bag-house  fume  and  electrolytic 
zinc  plant  residues.  In  the  Stevens  process 
the  material  is  roasted  and  then  leached 
with  sulphuric  acid.  Copper,  bismuth,  etc., 
are  first  removed  by  electrolysis  and  the 
solution  is  then  electrolyzed  for  cadmium. 
The  deposit  is  usually  noncoherent  and 
false  bottoms  in  the  tanks  are  provided  for 
its  removal.  This  deposit  is  melted  under 
a cover  of  fused  caustic  soda  to  remove 
arsenic  and  tellurium  and  then  refined  elec- 
trolytically  in  a solution  of  cadmium  sul- 
phate, sulphuric  acid,  and  a salt  of  a sul- 
phocyanic  acid,  which  prevents  deposition 
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of  copper,  yielding  a pure  coherent  deposit. 
Cadmium  is  marketed  in  the  form  of  sticks 
of  metal  and  the  powder  “cadmium  yellow.” 
CdS.  The  latter  is  used  chiefly  as  a pig- 
ment and  the  former  in  making  easily 
fusible  alloys,  particularly  for  automatic 
fire  extinguishers.  Another  use  for  the 
metal  is  as  an  auxiliary  electrode  in  stor- 
age-battery tests.  The  United  States 
produced  50  tons  of  metal  and  16  tons  of 
sulphide  in  1919,  but  has  a reduction  capac- 
ity of  nearly  200  tons. 

Manufacturers: 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York,  N.  Y. 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio. 

Msllinokrodt  Chemical  Works,  St.  Louis, 
Mo. 

CADY  CO.,  INC.,  C.  N.— Canastota,  N.  Y. 
Manufacturer  of  gasoline  and  oil  engines. 
Business  established  1909.  President, 
treasurer  and  general  manager.  C.  N.  Cady: 
vice-president,  C.  .P.  Cady;  secretary  and 
sales  manager,  H.  G.  Burton. 

CADY  OF  CANASTOTA.— Trade  name 
for  gasoline  and  oil  engines  manufactured 
by  the  C.  N.  Cady  Co.,  Inc.,  Canastota, 
N.  Y. 

CALANDER  MFG.  CO.,  JOHN.— 629-33 
Jackson  St.,  St.  Paul.  Minn.  Manufacturer 
of  traveling  step  ladders.  Business  estab- 
lished 1889.  Sole  owner,  John  Calander. 

CALCITE. — Trade  name  for  glass  shades 
manufactured  by  the  Steuben  Glass  Works, 
Corning,  N.  Y. 

CALCIUM. — A whitish  metal  resembling 
aluminum  and  very  soft  when  pure.  Symbol 
Ca:  at.  wt.  40.1;  sp.  gr.  1.85;  m.  p.  780°  C. 
A little  is  used  in  making  calcium  hydride, 
but  other  than  this  there  is  little  in  com- 
mercial use.  The  metal  Is  obtained  by 
electrolysis  of  a calcium  salt,  probably  the 
best  method  being  the  use  of  a bath  of 
pure  calcium  chloride  kept  at  a tempera- 
ture of  about  760°  C.  Graphite  anodes  are 
used,  and  chlorine  is  evolved  at  the  anode. 
A very  high  current  density  Is  used,  of  the 
order  of  100  amp.  per  sq.  cm.  The  metal  is 
deposited  molten,  but  solidifies  around  the 
iron  cathode,  and  by  gradually  raising  the 
latter  the  calcium  is  drawn  out  In  an  ir- 
regular rod.  The  current  efficiency  is  low 
and  difficult  to  keep  at  a satisfactory  fig- 
ure on  account  of  the  formation  of  metal 
fog  around  the  cathods. 

CALCIUM  CARBIDE.— (CaC,).  It  is 
made  by  the  interaction  of  lime  (CaO)  and 
carbon  when  fused  together  in  an  electric 
furnace.  Anthracite  is  generally  used, 
sometimes  charcoal  or  high-grade  coke. 
The  furnaces  are  of  two  types,  those  in 
which  the  carbide  is  obtained  as  a solid 
block  and  those  in  which  it  is  tapped 
molten.  Both  are  arc  furnaces,  and  there 
is  supplementary  heating  due  to  the  re- 
sistance of  the  charge.  The  block  furnaces 
may  be  of  the  discontinuous  or  the  continu- 
ous type.  The  Horry  furnace  of  the  latter 
type  is  employed  by  the  Union  Carbide  Co. 
at  Niagara  Falls.  The  tapping  furnaces, 
such  as  the  Alby  are  a later  type.  Calcium 
carbide  Is  used  mostly  for  the  production 
of  acetylene  gas,  which  it  liberates  on  the 
addition  of  water. 

CALCIUM  CYANAMIDE.— (CaCN,).  Used 
as  a fertilizer  and  in  the  fixation  of  at- 
mospheric nitrogen.  The  action  of  steam 
on  it  produces  ammonia,  and  other  com- 
pounds can  be  'made  from  it  by  suitable 
treatment.  It  is  produced  in  large  quan- 
tities in 'Norway  and  Sweden,  and  in  Amer- 
ica by  the  American  Cyanamide  Co.  at 
Niagara  Falls.  The  method  depends  on  the 
absorption  of  nitrogen  by  calcium  carbide. 
Finely  ground  carbide  is  put  in  an  iron 
drum -shaped  retort  with  pure  dry  nitrogen, 
all  a|r  being  removed.  The  retorts  have 
central  resistors  in  the  form  of  carbon  rods. 
These  are  connected  in  horizontal  channel 
furnaces  and  current  turned  on  at  about 
75  volts.  After  3 or  4 days,  during  which 
time  the  temperature  rises  to  1000°  C.,  the 
process  is  completed,  and  the  cyanamide  Is 
removed  In  a coke-like  mass. 

CALCIUM  NITRATE.— See  Nitrates. 

CALCULAGRAPH  CO Hudson  Terminal 

Bldg.,  New  York.  N.  Y.  Manufacturer  of 
telephone  call  measuring  meters. 

CALDWELL  A CO.,  INC.,  EDWARD  F.— 

36-40  W.  15th  St.,  New  York,  N.  Y.  Manu- 
facturer of  lighting  fixtures,  portable  lamps 
and  lighting  specialties.  President,  V.  F. 
von  LosBberg;  vice-president.  W.  Klehr; 
secretary,  L.  Livingston;  treasurer,  E.  T. 
Caldwell. 
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CALDWELL  A CO.,  E.  R.— Bradford. 
Pa.  Manufacturers  of  car  wheel  and  forc- 
ing: presses.  President.  E.  C.  Emery:  secre- 
tary, T.  S.  Fannin;  treasurer,  V.  H.  Oxley. 

CALDWELL  A SON  CO.,  H.  W.— 17th 
& Western  Ave.,  Chicago,  111.  Manufac- 
turer of  elevating,  conveying  and  power 
transmission  machinery.  President.  S.  C. 
Caldwell:  vice-president  and  treasurer, 
Oliver  N.  Caldwell:  vice-president,  Frank 
C.  Caldwell;  secretary,  H.  W.  Caldwell. 

CALDWELL  CO.,  W.  E.— Brook  & D Sts.. 
Louisville,  Ky.  Manufacturer  of  friction 
clutch  couplings,  flexible  shaft  couplings, 
pulleys,  shafting,  belt  tighteners,  etc. 
President,  W.  E.  Caldwell;  vice-president, 
H.  B.  Wintersmith:  secretary,  W.  S.  Brent- 
linger;  treasurer,  J.  V.  Hall. 

CALDWELL  ELECTRIC  CORP.— 1002  N. 
Market  St.,  Champaign,  III.  Manufacturer 
of  electric  lighting  fixtures,  lamps,  reflec- 
tors. etc.  Business  established  1902.  Pres- 
ident and  general  manager,  C.  M.  Caldwell; 
vice-president,  B.  J.  Caldwell;  secretary 
and  treasurer,  E.  C.  Caldwell;  sales  man- 
ager, E.  A.  Mayer. 

CALEBAUQH  S E L F-LUBRICATING 
CARBON  CO.,  INC.— 1503  Columbia  Ave., 
Philadelphia,  Pa.  Manufacturer  of  carbon 
and  graphite  brushes.  . President,  C.  B. 
Fithian;  secretary  and  treasurer,  Albert 
Gentel;  general  manager,  J.  C.  Calebaugh; 
sales  manager,  Walter  Geiser. 

CALGARY  IRON  WORKS,  LTD.,  THE.— 
410-416  9th  Ave..  East.  Calgary,  Alta.,  Can. 
Manufacturer  of  iron  street  lamp  posts  and 
portable  lamp  bases. 

CALI BESTOS. — Trade  name  for  asbestos 
metallic  sheet  packing  manufactured  by  the 
General  Asbestos  & Rubber  Co.,  27  Cum- 
berland St.,  Charleston,  S.  C. 

CALIBRATE. — To  ascertain  the  caliber 
of.  as  to  graduate  the  scale  in  the  case  of 
a thermometer,  or  to  determine  the  action 
of  and  the  proper  rating  for  an  electrical 
machine  or  Instrument.  A very  common 
use  of  the  word  refers  to  the  comparison 
of  measuring  Instruments,  such  as  watt- 
meters, ammeters  or  voltmeters,  with  the 
respective  standards,  to  determine  the 
variation  in  the  readings  of  the  tested  In- 
struments from  the  correct  values:  or  it 
may  mean  the  determination  of  the  cor- 
rect value  of  an  instrument’s  indication 
throughout  its  range,  as  in  the  calibration 
of  galvanometers.  Also  see  Checking  of 
ammeters.  Checking  of  watt-hour  meters, 
etc.;  Testing  of  instruments. 

CALI  DO. — Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co.,  Morristown,  N.  J. 

CALIFORNIA  PAINT  CO.— Oakland,  Cal. 
Manufacturer  of  insulating  and  protective 
paints  and  varnishes.  President,  O.  S.  Or- 
rick;  vice-president  and  manager,  M.  S. 
Orrick.  Main  office  and  factory,  11th,  12th 
& Pine  Sts.,  Oakland,  Cal.  Branch  offices, 
San  Francisco,  Cal.;  Portland,  Ore.;  Seattle, 
Wash.;  Salt  Lake  City,  Utah. 

CALIFORNIA  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS. — Secretary,  J.  W.  Redpath,  San 
Francisco.  Cal. 

CALKING  TOOLS,  ELECTRICALLY 
OPERATED. — Electric  hammers  of  the 
motor  or  solenoid -operated  type  having 
working  faces  or  heads  specially  designed 
for  calking  seams  in  wood,  steel  or  concrete 
construction.  They  are  used  on  ships  where 
tarred  oakum  is  pushed  ih  between  the 
boards  to  prevent  leaking  and  on  large 
slabs  of  stone,  concrete  and  steel  struc- 
tures where  joints  left  to  permit  expansion 
must  be  made  waterproof  by  calking.  In 
some  cases  they  are  used  on  steel  plates 
where  two  pieces  are  joined  together  in  a 
lap  joint  that  must  be  made  waterproof. 
Considerable  hammer  action  is  required  in 
this  case  to  drive  the  edge  of  the  top  plate 
down  close  to  or  into  the  under  plate. 

Manufacturers: 

Electric  Tool  Mfg.  Co.,  The,  Petersburg, 
Va.  “Paulero.” 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  “Wodack.” 

CALL  SYSTEMS,  AUDIBLE.— Audible 
call  systems  are  used  In  factories,  power 
plants,  etc.,  to  give  signals  and  calls  that 
may  be  heard  by  everyone  in  the  plant. 
Usually  some  form  of  a horn  or  whistle  is 
used  for  this  purpose,  as  the  noise  of  ma- 
chinery Is  often  so  loud  as  to  interfere  with 
a bell  or  gong  signal.  These  systems  differ 
from  ordinary  code  signaling  systems  in 
that  they  may  be  used  to  sound  a general 
alarm  or  to  give  the  starting  and  stopping 


signals  for  a generating  unit  or  other  ma- 
chine, or  signal  for  a change  of  shift  or 
give  some  other  general  call.  They  are 
sometimes  arranged  so  that  they  may  also 
be  used  for  a code  call  to  summon  a par- 
ticular individual,  as  the  superintendent  or 
chief  engineer. 

Manufacturers: 

Autocall  Co.,  The  Shelby,  Ohio. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

CALL  SYSTEMS,  SILENT— Signaling 
systems  for  use  in  department  stores,  penal 
institutions,  etc.,  for  transmitting  silent 
signals  to  several  points,  usually  from  a 
central  calling  station.  They  operate  by 
lighting  indicating  lamps  that  are  not  ex- 
tinguished until  the  calls  have  been  re- 
sponded to.  The  lamps  may  operate 
directly  from  tl\e  lighting  system  without 
requiring  relays,  transformers  or  other 
auxiliary  apparatus. 

The  lamp  stations  comprise  a number  of 
lamps  of  different  color,  size  or  shape  and 
are  located  where-  they  may  be  readily 
observed  by  the  individuals  called.  A defi- 
nite code  is  used.  Silent  calls  are  especial- 
ly valuable  in  summoning  an  official,  detec- 
tive or  guard  without  creating  as  much 
attention  as  is  done  by  any  audible  signals. 
Another  important  application  is  in  hos- 
pitals or  asylums;  for  these  see  Signaling 
systems,  hospital. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St..  New  York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston.  Mass. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  111. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

CALL,  TELEPHONE.— A call  from  one 
person  to  another  may  be  made  in  a num- 
ber of  ways.  If  he  calls  by  the  voice 
through  the  air  or  through  a speaking  tube, 
it  may  be  termed  direct,  but  if  he  uses  a 
telephone  in  reaching  the  other  person,  it 
is  called  a telephone  call.  When  the  two 
persons  have  finished  talking  over  the  tele- 
phone, It  is  called  a completed  call. 

The  person  who  originates  a telephone 
call,  or  the  calling  subscriber,  is  known  as 
the  “calling  party.”  The  subscriber  who 
is  called  by  another  person  is  known  as  the 
“called  party.”  The  number  of  the  desired 
telephone  is  the  “call  number.”  There  are 
a number  of  forms  of  telephone  calls,  the 
most  important  of  which  are  described 
below. 

Call  by  Appointment.  This  is  a call  set 
by  agreement  for  a definite  time. 

Incoming  Call.  One  which  passes  into  an 
exchange  or  an  office  from  some  other  place. 

Local  Call.  A call  between  two  subscrib- 
ers in  the  same  office  or  exchange. 

Long-Distance  Call.  A call  over  a long- 
distance toll  line. 

Outgoing  Call.  A telephone  call  which 
passes  from  a subscriber  in  one  office  or  an 
exchange  to  some  other  place. 

Person-to-Person  Call,  or  Particular- 
Party  Call.  This  is  a call  which  is  paid 
for  only  if  a specified  person  Is  secured. 

Reverting  Call.  A call  between  two  sub- 
scribers on  the  same  party  line. 

Through  Call.  A call  which  passes  from 
one  toll  office  through  a switching  toll  office 
to  another  toll  office. 

Toll  Call.  A call  over  a toll  line. 

Two-Number  Call.  A call  which  is  paid 
for  if  any  person  at  the  called  telephone 
answers.  It  is  most  used  between  a city 
and  its  suburbs. 

CALL  WIRE  AND  KEY.— The  wire  and 
key  used  in  a telephone  system  between 
exchanges  or  between  switchboards  by 
means  of  which  one  operator  signals  the 
distant  operator  for  the  assignment  of  a 
trunk  over  which  the  call  may  be  trans- 
mitted. The  call  wire  is  not  available  for 
conversation  between  subscribers.  In  a 
multiple  switchboard  each  operator’s  posi- 
tion on  the  “A”  board  has  a group  of  call- 
wire  keys  with  which  the  operator  may 
communicate  with  any  other  exchange  or 
with  any  “B“  board  in  the  same  exchange. 

In  other  systems  call  wires  are  sometimes 
used  for  signaling  only  by  subscribers  or 
by  different  stations  of  an  intercommuni- 
cating system. 

CALLAHAN  CO„  THE  W.  P.— Dayton. 
Ohio.  Manufacturer  of  gas  and  gasoline 
engines.  President,  R.  J.  Connelly;  vice- 
president.  J.  DeF.  Richards:  secretary,  L. 
W.  James;  treasurer,  M.  Costello. 
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CALLING  DEVICE.— A calling  device  is 
a mechanism  used  on  an  automatic  tele- 
phone by  means  of  which  the  automatic 
switches  are  controlled.  The  dial  calling 
device  consists  of  impulse  springs  in  the 
line  circuit  of  the  telephone,  a driving 
spring,  a governor,  and  a dial.  The  latter 
is  exposed.  It  has  numbers  on  or  under 
It  so  that  the  subscriber  may  spell  out  the 
call  number  by  rotating  the  dial  once  for 
each  digit.  There  is  also  a push-button 
calling  device  which  does  the  same  thing, 
but  It  is  used  only  by  operators  who  need 
to  call  into  an  automatic  switchboard. 

CALLS,  CARRIAGE.  ELECTRIC.— Sig- 
naling devices  placed  outside  of  theaters, 
hotels,  restaurants,  etc.,  by  means  of  which 
it  is  possible  to  call  the  cab  driver  or 
chauffeur  waiting  for  any  particular  party. 
One  common  form  consists  of  three  banks 
of  lamps,  so  arranged  that  it  is  possible 
to  form  on  each  bank  any  number  up  to  9. 
The  three  banks  permit  any  combination  up 
to  999.  The  circuits  for  these  lamps  are 
controlled  by  special  switches  operated  by 
a doorman.  The  switches  consist  of  a num- 
ber of  small  contacts  that  close  the  circuits. 
In  one  form  the  driver  and  occupant  are 
each  given  a card  upon  arriving.  This 
card  is  numbered  and  perforated  according 
to  a code  so  that  when  the  car’d  is  inserted 
in  the  control  device,  the  contacts  are 
automatically  made  to  display  the  proper 
number  on  the  call  board. 

While  calls  of  this  nature  have  been  used 
successfully  they  cannot  be  applied  to  lo- 
calities subject  to  dense  fogfc  or  other  con- 
ditions that  would  interfere  with  the  driver 
seeing  the  number.  Loud-speaking  tele- 
phones may,  therefore,  be  used  under  these 
conditions.  Several  types  of  annunciators 
are  also  used;  for  these  see  Annunciators, 
carriage  call. 

CALLS,  MESSENGER.  DISTRICT  AND 
TELEGRAPH. — Messenger  calls  are  de- 
signed to  permit  numerous  offices  in  any 
district  to  place  a call  for  a messenger  by 
merely  turning  a handle,  pressing  a button 
or  some  other  similar  operation.  The  calls 
operate  in  some  cases  similarly  to  a flre- 
alarm  system,  having  a signal  box  in  each 
office  on  the  system  and  all  connected  on  a 
closed  circuit  through  which  a small  cur- 
rent flows.  When  the  call  is  sent  in  a 
clockwork  mechanism  in  the  box  is  released 
and  this  interrupts  the  current  according 
to  a certain  code.  The  interruptions  regis- 
ter at  the  telegraph  or  messenger  office 
and  indicate  the  origin  of  the  call,  as  each 
office  has  a separate  code  number.  There 
are  other  systems  used  that  are  variations 
of  this  principle  or  that  operate  as  an  open- 
circuit  system. 

Manufacturers: 

Bunnell  & Co.,  32  Park  Plate,  New  York, 
N.  Y.  “Bunnell.” 

CALM  AN  A CO.,  EMIL.— 100  William  St., 
New  York,  N.  Y.  Manufacturers  of  insu- 
lating oil,  varnishes  and  other  insulating 
materials.  Business  established  1850.  H.  L. 
Caiman,  owner.  Factory,  Long  Island  City, 
N.  Y. 

CALOMEL  ELECTRODE.— A small  cell 
containing  mercury,  on  top  of  which  is 
placed  calomel  (mercurous  chloride)  and 
the  whole  covered  by  a saturated  solution 
of  calomel  in  water.  Since  the  solubility 
of  the  calomel  is  low.  the  conductivity  of 
the  solution  is  increased  by  the  addition  of 
potassium  chloride.  Electrical  connection 
Is  made  with  the  mercury,  and  the  whole 
is  contained  in  a tube  or  bottle  with  a 
siphon-shaped  capillary  connecting  tube 
which  connects  with  the  electrolyte  to  be 
investigated.  The  electromotive  potential 
existing  between  the  mercury  in  the  calo- 
mel electrode  and  the  anode  or  cathode  of 
the  electrolyzing  cell  is  then  measured  by  a 
high-resistance  voltmeter  or  a potentiom- 
eter. These  measurements  are  called  single 
potentials  referred  to  a standard  calomel 
electrode. 

CALOREL. — Trade  name  for  electrically 
heated  glue  pots  and  automobile  heaters 
manufactured  by  the  National  Electrical 
Supply  Co.,  1328-30  New  York  Ave.,  Wash- 
ington, D. 

CALOREL  STRIP. — Trade  name  for  elec-” 
trical  heating  devices  manufactured  by  the 
National  Electrical  Supply  Co.,  1328-30  New 
York  Ave.,  Washington.  D.  C. 

CALOREX  CORP.,  THE.— 10  W.  23rd  St- 
New  York,  N.  Y.  Manufacturer  of  electric 
heating  appliances.  Business  established 
1919.  President  and  general  manager,  W. 
P.  Robertson;  vice-president.  W.  C.  Van 
Clief:  secretary,  M.  J.  Nicholas;  treasurer, 
A.  H.  Schneer. 
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CALORI E. — The  unit  of  heat  used  in 
scientific  work.  A calorie  is  the  heat  re- 
quired to  change  the  temperature  of  one 
gram  of  water  from  15°  to  16°  centigrade. 
Since  the  specific  heat  of  water  changes 
slightly  with  temperature,  a definite  tem- 
perature is  specified  as  well  as  the  amount 
of  change.  One  calorie  equals  0.003968 
B.  t.  u.  The  calorie  is  sometimes  called 
the  gram -degree  centigrade. 

CALORIMETERS,  COAL.  ETC.— Much  of 
the  coal  purchased  in  large  quantities  for 
use  in  power  plants  is  bought  on  a basis  of 
heating  value  as  determined  by  test.  It  is 
of  great  importance  to  know  the  amount  of 
heat  that  a certain  grade  of  coal  can  de- 
velop and  calorimeters  have  been  designed 
to  provide  a simple  method  of  making  this 
determination. 

In  general,  they  consist  of  a combustion 
chamber  which  is  completely  surrounded 
by  a vessel  of  water.  The  water  vessel  in 
turn  is  surrounded  by  an  outer  vessel  which 
is  sealed  to  provide  an  air  jacket  and  thus 
prevent  radiation  or  absorption  of  heat.  A 
definite  weighed  quantity  of  dry  powdered 
coal  is  placed  in  a crucible  in  the  combus- 
tion chamber  which  is  then  sealed,  and  a 
measured  amount  of  water  is  placed  in  the 
water  vessel.  The  temperature  of  the  water 
is  recorded  and  then  the  charge  ignited, 
usually  by  an  electric  spark.  The  water  is 
stirred  from  the  outside  by  mechanical 
means  so  that  a uniform  temperature  is 
obtained.  From  the  rise  in  temperature 
and  the  amounts  of  coal  and  water  used 
the  heating  value  of  the  coal  is  obtained. 
When  using  standard  amounts  of  coal  and 
water,  this  is  determined  directly  from  the 
temperature  change  by  means  of  a table. 
Such  calorimeters  are  also  used  for  deter- 
mining the  heating  value  of  other  solid  or 
liquid  fuels,  such  as  coke,  charcoal,  lignite, 
fuel  oil,  etc. 

Manufacturers: 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

CALORIMETRIC  PHOTOMETER.  — A 

photometer  which  measures  the  value  or 
intensity  of  light  by  absorbing  it  In  a ther- 
moelectric couple  and  then  calculating  the 
energy  thus  generated. 

CALPACO. — Trade  name  for  protective 
paint  manufactured  by  the  California  Paint 
Co..  11th,  12th  and  Pine  Sts.,  Oakland,  Cal. 

CALUMET. — Trade  name  for  low- voltage 
rubber-covered  wire  and  cable  manufac- 
tured by  the  Belden  Mfg.  Co.,  2300  S. 
Western  Ave.,  Chicago.  111. 

CALUMET. — Trade  name  for  ultra-violet 
ray  apparatus  manufactured  by  the  Frank 
S.  Bet*  Co.,  Hoffman  St.,  Hammdnd,  Ind. 

CALUMET  MOTOR  CO.— Calumet.  Mich., 
Manufacturer  of  fractional  horsepower 
motors.  Business  established  1920.  Presi- 
dent and  sales  manager,  Ocha  Potter;  vice- 
presidents,  O.  D.  McClure,  C.  H.  Benedict; 
secretary  and  treasurer,  John  G.  Bennetts; 
general  manager.  R.  N.  Early.  Factory, 
Lake  Linden.  Mich. 

CALUMET  STORAGE  BATTERY  CO.— 
10113  Indianapolis  Ave.,  Chicago,  111. 
Manufacturer  of  storage  batteries.  Presi- 
dent. W.  L.  Coulter;  secretary  and  treas- 
ue.  C.  L.  Wood. 

CALVERT.  — Trade  name  for  cutout 
boxes  manufactured  by  Riggs,  pistler  & 
Stringer.  Baltimore,  Md. 

CAMBRIC,  VARNISHED.— A thin  white 
cotton  or  linen  fabric  coated  with  a mix- 
ture of  boiled/  linseed  oil,  resin  and  ben- 
zine. Several  coats  may  be  added  to  give 
any  thickness  desired.  This  results  in  a 
slightly  elastic  material  with  a smooth 
hard  surface.  Its  dielectric  strength,  in 
thicknesses  from  5 to  16  mils,  is  about 
19.700  to  51.000  voltsr  per  mm.  Varnished 
cambric  is  used  in  tape  form  for  cable  in- 
sulation. usually  being  applied  over  a pro- 
tective layer  of  paper  or  cloth  and  then 
protected  by  a weatherproofing  compound 
and  braiding  or  a lead  sheath.  In  sheet 
form  varnished  cambric  is  used  for  arma- 
ture and  transformer  element  insulation. 

Manufacturers: 

Bartlett.  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..  Chicago,  111. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO..  Valparaiso,  Ind. 
(See  display  adv.  page  1320.) 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St..  Philadelphia,  Pa. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 


Fillion,  Inc.,  S.  O.,  68  Murray  St.,  New 
York.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

IRVINGTON  VARNISH  AND  INSU- 
LATOR CO.,  Irvington,  N.  J.  This 
product  is  woven  from  specially 
selected,  long  fiber  cotton,  finished  in 
the  company's  own  bleachery  and  es- 
pecially for  electrical  purposes.  The 
process  insures  a smooth,  uniform  fin* 
ish  with  greatest  dielectric  and  me- 
chanical strength.  Uniform  coatings 
of  any  desired  thickness  are  obtained 
by  . treatment  in  specially  designed 
towers.  This  cambric  is  particularly 
adapted  to  cable  insulation  and  repaii 
work.  It  is  furnished  in  yellow  or 
black.  The  latter  is  of  superior  qual- 
ity from  the  standpoints  of  dielectric 
strength,  flexibility  and  heat-resisting 
properties.  It  was  originated  by  the 
Irvington  Varnish  and  Insulator  Com- 
pany and  is  treated  with  a com- 
pound having  an  asphaltic  base,  which 
gives  it  the  dark  color  and  heat- 
resisting  quality.  See  display  tidv. 
page  1319  for  all  Irvington  electrical 
products. — Adv. 

Meirowsky  Bros.,  11  McPherson  PI.,  Jer- 
sey City.  N.  J. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y.  “Kablak.” 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Pittsburgh  Insulating‘Co..  96-100  43rd  St., 
Pittsburgh,  Pa.  “Pico/* 

Standard  Insulation  Co.,  Rutherford. 
N.  J.  “Sico." 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg..  Pittsburgh.  Pa. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CAMBRIDGE. — Trade  name  for  vibrating 
rectifiers  and  spark  gaps  manufactured  by 
the  Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

CAMBRIDGE  BRASS  CO.— 815  Somer- 
ville Ave.,  Somerville.  Mass.  Manufacturer 
of  outlet  boxes,  fixture  fittings,  castings, 
etc. 

CAMBRIDGE  GLASS  CO.— Cambridge, 
Ohio.  Manufacturer  of  illuminating  glass- 
ware. 

CAMERAGRAPH. — Trade  name  for  mo- 
tion picture  machines  manufactured  by  the 
Nicholas  Power  Co.,  Inc.,  90  Gold  St.,  New 
York.  N.  Y. 

CAMERAGRAPH  CO.— Kansas  City,  Mo. 
Manufacturer  of  electric  photograph  print- 
ing machines.  President  and  treasurer, 
Frank  E.  Jones;  vice-president,  E.  B.  Fish; 
secretary.  R.  W.  Street.  Main  office  and 
factory.  Kansas  City.  Mo.  Branch  office. 
261  Broadway,  New  York,  N.  Y. 

CAMERAS.  METER-READING.  — Cam- 
eras are  sometimes  used  to  read  meters 
and  make  a permanent  record  of  the  read- 
ing without  any  possibility  of  mistake.  A 
special  camera  has  been  developed  for  this 
purpose  and  a picture  of  the  register  dials 
is  taken,  using  a flashlight  to  give  the 
necessary  light.  The  film  is  then  turned 
for  a new  exposure  which  is  taken  at  the 
next  house.  While  this  practice  gives  a 
correct  and  Indisputable  reading  it  has  not 
been  used  very  much  as  yet. 

Another  adaptation  of  this  principle  is  In 
a telephone  exchange  where  some  subscrib- 
ers have  metered  service.  A large  number 
of  meters  for  several  subscribers  are  placed 
in  one  large  cabinet  with  a glass  front  and 
by  taking  one  exposure  several  meters  are 
read  simultaneously.  As  these  meters  or 
registers  are  quite  small,  a large  number 
can  be  placed  in  one  cabinet. 

CAMERON.  — Trade  name  for  cable 
hanger  manufactured  by  the  Cameron  Ap- 
pliance Co.,  46  Waters  Ave.,  Everett,  Mass. 

CAMERON. — Trade  name  for  electric  and 
turbine-driven  pumps  manufactured  by  the 
Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

CAMERON  APPLIANCE  CO.— 48  Waters 
Ave.,  Everett,  Mass.  Manufacturer  of 
cable  hangers,  pole  changers,  ground 
clamps,  etc.  Incorporated  1902.  Presi- 
dent and  general  manager,  T.  A.  Dissel; 
secretary  and  treasurer,  J.  T.  Eddy. 

CAMERON  ELECTRICAL  MFG.  CO.— 
205  Main  St.,  Ansonia,  Conn.  Manufac- 
turer of  commutators  and  commutator  seg- 
ments. Business  established  1902.  Presi- 
dent and  treasurer.  John  T.  Kent;  vice- 
president  and  general  manager,  John  B. 
Davidson,  secretary,  John  Elliot. 

CAMERON  STEAM  PUMP  WORKS, 
A.  S.— 11  Broadway,  New  York,  N.  Y. 
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Manufacturer  of  steam  reciprocating 
pumps.  Factory,  Phillipsburg,  N.  J. 

CAMERON'S.— Trade  name  for  electro- 
diagnostic and  surgical  Instruments  made 
by  the  Ameican  Surgical  Specialty  Co.,  6 
E.  Lake  St.,  Chicago,  111. 

CAM  I A.— Trade  name  for  illuminating 
glassware  manufactured  by  the  Gleason - 
Tlebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 

CAMOGRAPH.— Trade  name  for  oxy- 
acetylene  cutting  and  welding  outfits 
manufactured  by  the  Davis-Bournonville 
Co.,  Jersey  City,  N.  J. 

CAMP.— Trade  name  for/  clay  under- 
ground conduit  manufactured  by  the  Na- 
tional Fire  Proofing  Co.,  Pittsburgh,  Pa. 

CAMP  BROS.  A CO.— Washington,  111. 
Manufacturers  of  electric  washing  ma- 
chines. 

CAMP  CO. — LaCrosse,  Wis.  Manufac- 
turer of  electric  hair  driers. 

CAMPBELL. — Trade  name  for  wiring  de- 
vices manufactured  by  the  Steel  City  Elec- 
tric Co.,  1221  Columbus  Ave.,  Pittsburgh. 
Pa. 

CAMPBELL  CO.,  A.  S.— East  Boston, 
Mass.  Manufacturer  of  electrical  special- 
ties for  automobiles  and  motor  boats. 
President.  A.  S.  Campbell;  vice-president, 
A.  Decort;  treasurer,  W.  C.  Martin;  gen- 
eral manager,  W.  C.  Cary;  sales  manager, 

J.  G.  Campazzie.  Main  office  and  factory, 
161  Prescott  St.,  East  Boston,  Mass. 
Branch  office,  253  Broadway,  New  York.  - 
N.  Y.  Sales  representatives,  Norman 
Cowan  Co..  451  Rialto  Bldg..  San  Francisco. 
Cal.;  F.  E.  Bruelhelde.  617  Lumber  Ex- 
change Bldg.,  Minneapolis,  Minn.;  R.  E. 
Foster.  State  and  Lake  Bldg.,  Chicago.  111. 

CAMPBELL  ELECTRIC  CO.— 1529  Wy- 
andotte St.,  Kansas  City,  Mo.  Manufac- 
turer of  storage  batteries,  battery  plates 
and  battery  parts.  Business  established 
1919.  President,  Jesse  Oppenheimer;  vice- 
president,  Harold  Oppenheimer;  secretary, 
treasurer  and  general  manager,  Herman 
Stern. 

CAMPBELL  ELECTRIC  CO.— 17  Stewart 
St.,  Lynn,  Mass.  Manufacturer  of  X-ray 
equipment.  Business  established  1901. 
President.  Charles  E.  Campbell;  vice- 
presidents.  John  B.  Hadaway.  Eugene  B. 
Fraser:  secretary.  A.  M.  Rich;  treasurer, 
Fred  R.  Campbell;  general  manager.  Hor- 
ace E.  Norman;  sales  manager,  Frederick 
H.  Jackson. 

CAMPBELL  FIBRE  CO.— Stanton.  Del. 
Manufacturer  of  vulcanized  fiber,  sheets, 
rods,  tubes,  washers  and  disks.  Business 
established  1917.  President  and  general 
manager.  T.  W.  Campbell;  vice-president 
and  treasurer,  R.  L.  Campbell;  secretary, 
George  L.  Townsend. 

CAMPBELL  MACHINE  CO.,  INC.— Wol- 
laston, Mass.  Manufacturer  of  motor- 
driven  floor- surfacing  machines.  Presi- 
dent, W.  C.  NYork;  treasurer.  J.  A.  Camp- 
bell. 

CAMPBELL  PAPER  BOX  CO.— South 
Bend.  Ind.  Manufacturer  of  cartons  for 
flashlights,  etc. 

CAN  TOP. — A form  of  telephone  cable 
terminal  for  pole  mounting,  whose  covering 
is  like  a large  can,  inverted  over  the  ter- 
minals to  protect  them  from  the  weather. 
It  is  usually  of  heavily  galvanized  Iron. 
See  Terminals,  telephone  cable. 

CANADA.— Trade  name  for  electrical 
wires  and  cables  manufactured  by  the 
Canada  Wire  & Cable  Co.,  Ltd.,  2410  Dun- 
das  St.,  West,  Toronto,  Ont.,  Can. 

CANADA  DRY  CELLS.  LTD.— Winni- 
peg, Man.,  Can.  Manufacturer  of  dry  bat- 
teries. 

CANADA  WIRE  A CABLE  CO.,  LTD.— 

Toronto,  Ont.,  Can.  Manufacturer  of  bare 
and  insulated  wire  and  cables.  Business 
established  1910.  President  and  general 
manager,  F.  John  Bell;  vice-president,  H. 
Horsfall;  secretary  and  treasurer,  H.  J. 
Boggis;  sales  manager,  Thomas  A.  Gass. 
Main  office,  2410  Dundas  St.,  West.  Toron- 
to, Ont.,  Can.  Factory,  Leaside.  Ont. 
Branch  offices  and  warehouses,  143  Beaver 
Hall  Hill,  Montreal.  Que.;  674  Barrington 
St..  Halifax,  N.  S.;  592  Notre  Dame  Ave.. 
West,  Winnipeg,  Man.;  738  11th  Ave., 
West.  Calgary  Alta.;  1032  Hamilton  St., 
Vancouver,  B.  C. 

CANADIAN Trade  name  for  hydraulic 

turbines  manufactured  by  Charles  Barber 
& Sons,  Meaford,  Ont.,  Can. 

CANADIAN.— Trade  name  for  spark  colls 
manufactured  by  the  Canadian  Coil  Co., 
Ltd.,  Walkerville,  Ont.,  Can. 
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CANADIAN. — Trade  name  for  electric 
ironing  machines  manufactured  by  Meyer 
Bros.,  99-101  Queen  St.,  E.,  Toronto,  Ont., 
Can. 

CANADIAN  ALOXITE  CO.,  THE— Niag- 
ara Falls,  Ont.,  Can.  Manufacturer  of 
abrasive  materials.  President,  F.  J.  Tone; 
vice-president  and  secretary,  George  R. 
Rayner;  treasurer,  F.  H.  Manley;  general 
manager,  C.  H.  Greenwood;  sales  manager, 
W.  W.  Sanderson. 

CANADIAN  BEAUTY.— Trade  name  for 
electric  household  appliances  manufac- 
tured by  Renfrew  Electric  Products,  Ltd., 
Renfrew,  Ont.,  Can. 

CANADIAN  BLOWER  A FORGE  CO., 
LTD.,  THE — Kitchener,  Ont.,  Can.  Manu- 
facturer of  engine  and  turbine-driven  blow- 
ers, fans,  pumps  and  air  washers.  A.  S. 
Capwell,  secretary  and  treasurer. 

CANADIAN  BRAKESHOE  CO..  LTD.— 

101  Belvidere  St.,  Sherbrooke,  Que.,  Can. 
Manufacturer  of  electric  brakeshoes.  fen- 
ders, jacks,  etc.  Business  established  1912. 
President  and  sales  manager,  P.  McCul- 
lough; vice-president.  H.  V.  Haight;  secre- 
tary and  treasurer,  E.  W.  Jones;  general 
manager.  A.  McAlpine. 

CANADIAN  CEDAR  A LUMBER  CO., 
LTD. — 301  Electric  Ry.  Chambers.  Winni- 
peg. Man..  Can.  Producer  of  electric  rail- 
way ties  and_cedar  poles.  Business  estab- 
lished 1917.  President  and  general  man- 
ager, Joseph  Meloney:  vice-president,  J.  H. 
^Meloney;  secretary,  treasurer  and  sales 
manager,  W.  W.  Scoville.  Sales  represen- 
tative, Meloney  Bros.,  Williams,  Minn. 

CANADIAN  CLEVELAND  FARE  BOX 
CO.,  LTD. — Duke  St..  Preston,  Ont.,  Can. 
Manufacturer  of  street  car  fare  boxes. 
Business  established  1921.  President,  gen- 
eral manager  and  sales  manager,  M.  C. 
McElligott;  vice-president,  secretary  and 
treasurer,  L.  L.  McElligott. 

CANADIAN  COIL  CO.,  LTD.— Walker- 
ville,  Ont.,  Can.  Manufacturer  of  spark 
coils  and  battery  switches.  President  and 
treasurer,  C.  C.  Cleverdon;  vice-president 
and  secretary,  J.  R.  Cleverdon. 

CANADIAN  CROCKER. WHEELER  CO., 
LTD. — St.  Catharines.  Ont.,  Can.  Manu- 
facturer of  motors,  motor-generators,  gen- 
erators, oil  switches,  transformers,  6te. 
Business  established  1910.  President,  F.  E. 
Lovell;  vice-president  and  general  man- 
ager, R.  A.  Stimsoo;  secretary  and  sales 
manager,  H.  A.  Burson.  Main  office  and 
factory,  St.  Catharines,  Ont.  Branch 
offices,  Montreal,  Que.;  Toronto.  Ont.;  Ot-  • 
tawa,  Ont.  Sales  representatives.  North- 
ern Electric  Co.,  Ltd.,  Montreal,  Que. 

CANADIAN  DRILL  A ELECTRIC  BOX 

CO. — 1402  Queen  St.,  E..  Toronto.  Ont., 
Can.  Manufacturer  of  safety  switches  and 
electrical  boxes.  President,  E.  R.  Beatty; 
vice-president  and  manager,  A.  Heald; 
treasurer,  W.  Fawell. 

CANADIAN  DUPLEXALITE  CO.,  LTD. 

— 745  St.  Catharine  St.,  W.,  Montreal.  Que., 
Can.  Manufacturer  of  duplex  lighting  fix- 
tures and  fixture  switches.  Business  es- 
tablished 1918.  President.  Thomas  Hil- 
liard; vice-president.  Rex  J.  Cole;  treasur- 
er, H.  J.  Lyons. 

CANADIAN  EDISON  APPLIANCE  CO., 

LTD.— Downie  St.,  Stratford,  Ont.,  Can. 
Manufacturer  of  electric  cooking  and  heat- 
ing appliances.  Managing  director.  J.  R. 
Richardson;  secretary  and  treasurer.  R.  S. 
Morgan. 

CANADIAN  ELECTRICAL  ASSOCIA- 
TION.— Organized  in  1890.  An  association 
devoted  to  the  interests  of  the  privately 
owned  electrical  companies  in  Canada.  Its 
membership  is  divided  into  seven  classes, 
which  include  corporations,  firms  and  Indi- 
viduals interested  in  any  branch  of  the 
electrical  business,  especially  central  sta- 
tions. electric  railways,  manufacturers. 
Jobbers,  contractor-dealers,  and  their  em- 
ployees. and  one  privileged  class  of  mem- 
bers who  have  especially  been  invited  to 
Join  by  the  Executive  Committee.  An  an- 
nual convention  is  usually  held  in  June  in 
some  Canadian  city.  Officers  for  1920-1921 
are;  President,  A.  Monro  Grier,  Toronto, 
Ont.;  vice-presidents,  P.  T.  Davies,  Mon- 
treal, Que.;  A.  P.  Doddridge,  Quebec  City, 
Que.;  L.  W.  Pratt,  Hamilton.  Ont.;  secre- 
tary, treasurer.  Eugene  Vinet,  the  Shaw- 
inigan  Water  & Power  Co.,  Power  Bldg., 
Montreal,  Que.  These  officers  and  13  other 
members  constitute  the  Executive  Commit- 
tee. The  Association  has  been  affiliated 
with  the  National  Electric  Light  Associa- 
tion for  the  past  ten  years  and  is  now  one 
of  its  geographic  divisions. 


CANADIAN  FAIRBANKS-MORSE  CO., 
THE. — Montreal,  Que.,  Can.  Manufacturer 
of  generators,  motors,  oil  engines,  lighting 
plants,  air  compressors,  pumps,  etc.  Pres- 
ident. Henry  J.  Fuller;  vice-presidents,  C. 
J.  Brittain,  P.  C.  Brooks;  vice-president 
and  secretary.  T.  McMillan:  treasurer,  R. 

B.  Potts.  Main  office.  84-98  St.  Antoine 
St..  Montreal.  Que.,  Can.  Factories.  Sher- 
brooke, Que.,  Can.,  and  West  Toronto,  Ont., 
Can.  Branch  offices,  Halifax.  N.  S.;  St. 
John,  N.  B.;  Quebec,  Que.;  Ottawa.  Ont.; 
Toronto.  Ont.;  Hamilton.  Ont.;  Windsor, 
Ont.;  St.  Catharines.  Ont.;  Fort  William. 
Ont.;  Winnipeg,  Man.:  Regina,  Sask.*,  Sas- 
katoon, Sask.;  Calgary.  Alta.;  Edmonton. 
Alta.;  Vancouver,  B.  C. ; Victoria.  B.  C., 
Can. 

CANADIAN  GENERAL  ELECTRIC  CO.. 
LTD. — Toronto,  Ont.,  Can.  Manufacturer 
of  electrical  measuring  instruments,  light- 
ning arresters,  controllers,  wiring  devices, 
fans,  lighting  fixtures,  motors,  generators, 
hoists,  lamps,  locomotives,  pumps,  trans- 
formers. electric  heating  devices,  cables, 
wires,  etc.  Business  established  1892. 
President  and  general  manager,  Frederic 
Nicholls;  vice-president.  Albert  E.  Dy- 
ment;  secretary,  W.  H.  Nesbitt;  treasurer. 
A.  E.  Guest;  sales  manager,  (electric  ap- 
paratus) W.  A.  Bucke;  sales  manager, 
(electrical  supplies)  A.  S.  Edgar.  Main 
office.  212  King  St.,  W.,  Toronto.  Ont., 
Can.  Factories.  Montreal.  Que.;  Toronto. 
Ont.;  Peterboro  and  Stratford.  Can.  Branch 
offices  and  warehouses,  Halifax,  N.  S. : 
Quebec,  Que.;  Windsor.  Ont.;  Calgarv. 
Alta.:  Montreal,  Que.;  Cobalt.  Ont.:  Ed- 
monton, Alta.;  St.  John,  N.  B.;  Ottawa. 
Ont.:  South  Porcupine.  Ont.;  Vancouver.  B. 

C. ;  Sherbrooke.  Que.;  Winnipeg.  Man.;  Nel- 
son, B.  C.  District  offices,  Sydney,  N.  S.; 
Hamilton.  Ont.:  London,  Ont.;  Victoria.  B. 
C.,  Can. 

CANADIAN  GRATON  A KNIGHT,  LTD. 

— 84  St.  Antoine  St.,  Montreal.  Que..  Can. 
Manufacturer  of  leather  belting,  straps, 
etc.  Business  established  1912.  President, 
W.  M.  Spaulding;  secretary.  J.  F.  Hagge- 
man;  treasurer.  C.  A.  Bartlett;  general 
manager.  G.  W.  Spomart. 

CANADIAN  HANSON  A VAN  WINKLE 
CO.r  LTD. — Toronto.  Ont.,  Can.  Manufac- 
turer of  electroplating  equipment.  Presi- 
dent, E.  N.  Todd:  treasurer,  R.  D.  Foster: 
vice-president  and  general  manager,  R.  G. 
Bruce. 

CANADIAN  HART  ACCUMULATOR 
CO.,  LTD.— Drummond  Bldg.,  Montreal, 
Que..  Can.  Manufacturer  of  storage  bat- 
teries. Factory,  St.  Johns,  Que.,  Can. 

CANADIAN  INDEPENDENT  TELE- 
PHONE  ASSOCIATION.— President.  M.  A. 
Gee,  Selkirk,  Ont.;  secretary,  Alpheus 
Hoover.  Green  River.  Ont. 

CANADIAN  INSULATORS.  — Trade  name 
for  electrical  porcelain  and  pole-line  hardr 
ware  manufactured  by  the  Canadian  Por- 
celain Co..  Ltd.,  Hamilton,  Ont..  Can. 

CANADIAN  LAMP  A STAMPING  CO.. 
LTD.-— Ford,  Ont.,  Can.  Manufacturer  of 
automobile  lamps  and  headlights.  Busi- 
ness established  1913.  Vice-president,  C. 
Lang;  secretary  and  treasurer.  L.  H.  Bed- 
ford. 

CANADIAN  LINDERMAN  CO.,  LTD.— 

Woodstock.  Ont.,  Can.  Manufacturer  of 
farm  lighting  and  power  plants.  Business 
established  1910.  President,  B.  A.  Linder- 
man;  vice-president  and  general  manager, 
J.  R.  Shaw;  secretary  and  treasurer.  Miss 
M.  B.  McKay;  sales  manager.  S.  A.  Ross. 

CANADIAN  MEAD-MORRISON  CO., 
LTD. — 285  Beaver  Hall  Hill.  Montreal.  Que., 
Can.  Manufacturer  of  coal  handling  and 
hoisting  machinery.  Business  established 
1860.  President,  Frank  B.  Carpenter;  vice- 
president  and  general  manager.  W.  S.  Mar- 
tin; secretary.  J.  A.  Johnson;  treasurer.  G. 
O.  Norton;  sales  manager,  D.  W.  Coe. 
Sales  representatives,  Harvey  Turnbull  & 
Co..  Toronto.  Ont..  Can.;  Kelly-Powell.  Ltd. 
Winnipeg.  Man.,  Canj  Robert  Hamilton  & 
Co.,  Vancouver.  B.  C.,  Can.;  Williams  & 
Wilson,  Ltd..  Montreal.  Que.,  Can. 

CANADIAN  NATIONAL  CARBON  CO.. 
LTD. — Toronto,  Ont.,  Can.  Manufacturer 
of  incandescent  lamps,  rheostats,  switch- 
boards, battery  testers,  batteries,  carbon 
brushes  and  carbon  products.  General  man- 
ager. R.  H.  Combs;  sales  manager,  Alex 
MacKenzie.  Main  office,  Hillcrest  Park, 
Toronto,  Ont.  Factories,  Toronto,  Ont.. 
and  St.  Boniface,  Man.,  Can.  Branch 
office.  Winnipeg.  Man.,  Can. 

CANADIAN  PORCELAIN  CO.,  LTD.— 
Hamilton,  Ont.,  Can.  Manufacturer  of 
electrical  porcelain.  John  Alden.  manager. 
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CANADIAN  SEAMLESS  WIRE  CO- 
LTD. — 198  Clinton  St..  Toronto,  Ont.,  Can. 
Manufacturer  of  brass  and  copper  tubing, 
silver  solder,  wire.  etc.  Treasurer  and 
general  manager,  E.  H.  Fairbrother. 

CANADIAN  SIROCCO  CO.,  LTD.— 
Windsor,  Ont.,  -Can.  Manufacturer  of  elec- 
tric ventilating  fans  and  blowers.  R.  T. 
Park,  manager.  Main  office  and  factory, 
Windsor,  Ont.  Branch  offices,  Montreal. 
Que.;  Toronto.  Ont.;  Winnipeg.  Man.;  Cal- 
gary, Alta.;  Vancouver,  B.  C.,  Can. 

CANADIAN  S K F CO.,  LTD.— 83  King 
St..  W..  Toronto,  Ont.,  Can.  Manufacturer 
of  ball  and  thrust  bearings,  etc. 

CANADIAN  STEEL  FOUNDRIES,  LTD. 
—Montreal.  Que.,  Can.  Manufacturer  of 
steel  castings,  track  switches  and  track 
work,  etc.  President.  W.  W.  Butler. 

CANADIAN  WESTINGHOUSE  CO., 
LTD. — Hamilton,  Ont.,  Can.  Manufactur- 
er of  electrical  instruments,  lightning  ar- 
resters. controllers,  cooking  and  heating 
appliances,  generators,  motors,  locomotives, 
pumps,  testing  outfits,  switching  apparatus, 
etc.  Business  established  1903.  President, 
Paul  J.  Myler;  vice-presidents.  L.  A.  Os- 
borne; F.  A.  Merrick;  N.  S.  Braden;  secre- 
tary, W.  E.  Sprague;  treasurer.  George  R. 
Kerr;  general  manager.  H.  U.  Hart;  sales 
manager.  H.  M.  Bostwick.  Mkin  office  and 
factory.  Sanford  & Myler  Sts..  Hamilton. 
Ont.  Branch  offices  and  warehouses,  Hali- 
fax, N.  S. ; Montreal.  Que.;  Toronto,  Ont.: 
Calgary,  Alta.;  Winnipeg,  Man.;  Vancou- 
ver, B.  C.  District  offices.  Fort  William, 
Ont.;  Edmonton,  Alta.;  Ottawa.  Ont. 

CANAL  RAYS. — Rays  similar  to  alpha 
rays.  They  are  often  called  anode  rays. 
See  Anode  rays. 

CAN  DEE. — Trade  name  for  rubber  in- 
sulating tape  manufactured  by  the  Ack- 
urate  Rubber  Co.,  Inc..  253  Broadway, 

CANDELEBRA  FIXTURES.  — Electric 
lighting  fixtures  designed  to  Imitate  can- 
dles. Two  or  more  lamps  are  usually  em- 
ployed. The  tallow  candle  is  imitated  by 
a cylinder  of  white  opal  glass  or  porcelain. 
Candelabra  lamp  sockets  are  used  into 
which  small  candelebra  lamps  are  placed. 
These  candelabra  lamps  may  be  of  a shape 
to  imitate  the  candle  flame,'  although 
spherical  lamps  are  also  used  to  some  ex- 
tent in  candelabra  fixtures. 

Manufacturers: 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark  N J 

B.  & W.  Specialty  Mfg.  Co.,  100  Boylston 
St.,  Boston,  Mass.  “B.  & W.” 

Bauman  & Loeb.  Inc.,  138  Bowery,  N.  Y. 
“B.  & L.” 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

Biddle-Gaumer  Oo..  3846-56  Lancaster 
Ave..  Philadelphia,  Pa. 

Bursehaell.  J.  W.,  367  Ellis  St.,  San 

Francisco,  Cal. 

Caldwell  & Co..  Inc..  Edward  F.,  36-40 
W.  15th  St..  New  York.  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 
Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St.. 
New  York.  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St.,  Chicago,  111. 

Empire  Lighting  Fixture  Co.,  224  Centre 
St..  New  York,  N.  Y. 

Everson  & Co.,  C.  G..  70  W.  Lake  St., 
Chicago.  111. 

Faries  Mfg.  Co.,  Decatur.  III. 

Fibreduro.  Inc.,  J96  Broadway,  New 
York.  N.  Y. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford.  Conn.  “H.  & H.“ 
Highlands  Mfg.  Co.,  Muncie,  Ind. 

Lion  Electrical  Appliance  Co..  Inc..  360 
Morgan  Ave.,  Brooklyn,  N.  Y. 
LUMINOUS  UNIT  CO.,  Division  of  the 
St.  Louis  Brass  Mfg.  Co.,  2615  Wash- 
ington Ave.,  St.  Louis.  Mo.  (See  dis- 
play adv.  pages  1276-7.) 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York.  N.  Y. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave..  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray.”  (See  display  adv.  page 
1405.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St.. 
Cincinnati,  Ohio. 

New  York  Art  Works.  328-330  Seventh 
Ave..  New  York,  N.  Y. 

New  York  Lighting  Fixture  Co..  67-69 
Spring  St..  New  York,  N.  Y.  “Nylco.” 
Parch-O-Light  Co.,  74  E.  Roosevelt  Rd., 
Chicago,  111. 
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Plaut  & Co..  L..  434  E.  23rd  St..  New 
York,  N.  Y. 

POLACHECK  & BRO.  CO.,  CHARLES, 
217  3rd  St..  Milwaukee.  Wis. 

Polly  Mfg.  Co.,  Milwaukee,  Wis. 
STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco." 

Tallman  Brass  & Metal.  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Villmont  & Co..  Peter  S.,  20  W.  22nd  St.. 
New  York,  N.  Y. 

VOIGT  CO..  1741-47  N.  12th  St.,  Phila- 
delphia, Pa. 

Warner.  Inc.,  C.  B.  & J.,  138  W.  14th 
St..  New  York,  N.  Y. 

Young.  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

C & H. — Trade  name  for  Integrating 
wattmeters  manufactured  by  the  Cham- 
berlain & Hookharn  Meter  Co.,  Ltd.,  243 
College  St.,  Toronto.  Ont.,  Can. 

CANDLE. — The  unit  of  luminous  inten- 
sity. or  density  of  luminous  flux  of  a light 
source,  maintained  by  the  National  Labor- 
atories of  France  Great  Britain,  and  the 
United  States.  This  is  frequently  referred 
to  as  the  “International  Candle,"  and  Is 
also  used  in  many  other  countries.  A light 
source  having  an  intensity  equal  to  ten 
candles  is-  rated  at  10  candlepower  (10 
cp.). 

CANDLE-FOOT. — A commonly  used  unit 
of  illumination,  representing  a luminous 
flux  density  equal  to  that  produced  at  a 
point  on  a plane  which  is  one  foot  dis- 
tant from  a source  of  one  candle,  and 
which  Is  perpendicular  to  the  light  rays 
at  that  point.  If  light  is  looked  upon  as  a 
flux  radiating  from  a luminous  source.  Just 
as  magnetic  flux  radiates  from  a magnet, 
then  a candle- foot  is  the  density  of  the 
light  flux  from  a standard  candle  at  a dis- 
tance of  one  foot.  This  flux  density  or 
illumination  Is  a measure  of  the  light  that 
a surface  receives,  but  is  not  a measure 
of  its  brightness.  A more  common  name 
for  the  candle-foot  is  “foot-candle." 

CANDLE-METER. — A unit  of  illumina- 
tion representing  an  Intensity  equal  to  that 
produced  by  a source  of  one  candle,  at  a 
point  on  a plane  perpendicular  to  the 
rav8  of  light  and  at  a distance  of  one 
moter  from  the  source.  Since  1 meter= 
3.28  ft..  1 candle-meter =1/3. 28s= 1/10. 76 
foot -candle. 

CANDLEPOWER. — A term  expressing 
luminous  intensity  (or  the  density  of  the 
light  flux  emitted  by  a point  source  of 
light)  measured  in  terms  of  the  standard 
candle.  It  represents  the  intensity  in  one 
direction  only,  but  if  the  direction  is  not 
specified  the  horizontal  direction  is  usually 
Implied.  Thus  a lamp  of  10  cp.  is  one  that 
has  a light  intensity  In  a horizontal  di- 
rection equal  to  that  of  a concentrated 
group  of  ten  standard  candles.  Candle- 
power  may  be  measured  In  several  direc- 
tions. If  the  lamp  is  rotated  about  a ver- 
tical axis  and  the  horizontal  intensity  de- 
termined. this  is  said  to  be  the  mean  or 
average  horizontal  candlepower.  If  the 
candlepower  is  measured  in  all  directions 
about  the  lamp,  as  at  each  point  on  the 
inside  of  a sphere  that  enclosed  the  lamp, 
and  an  average  taken  of  all  readings,  the 
result  would  be  the  mean  spherical  candle- 
power,  abbreviated  s.cp.  Similarly,  the 
mean  hemispherical  candlepower  Is  some-! 
times  determined  for  the  lower  hemisphere 
surrounding  any  lighting  unit;  this  value? 
is  designated  l.cp..  whereas  the  mean  up- 
per hemispherical  candlepower  is  designat- 
ed u. cp. 

CANDLES,  ELECTRIC. — Portable  lamps 
made  to  resemble  an  old-fashioned  candle- 
stick and  provided  with  a small  electric 
lamp  imitating  a candle.  Used  chiefly  for 
ornamental  effect,  also  in  pairs  on  dressing 
tables  and  the  like.  The  candlestick  part 
Is  often  highly  ornamented. 

Manufacturers: 

Art  Craft  Fixture  Co..  86  Academy  St. 
Newark,  N.  J. 

B.  & W.  Specialty  Mfg.  Co.,  100  Boylstou 
St..  Boston,  Mass. 

BEARDSLEE  CHANDELIER  MFG.  CO. 

216  S.  Jefferson  St.,  Chicago. 
Cincinnati  Artistic  Wrought  Iron  Works 
2941-43  Eastern  Ave.,  Cincinnati,  Ohio. 
Edwards  Lighting  Fixture  Co..  20  E. 

Lake  St.,  Chicago,  111. 

Faries  Mfg.  Co..  Decatur,  111. 

Hubbell.  Inc.,  Harvey,  Bridgeport.  Conn. 
LUMINOUS  UNIT  CO..  Division  of  the 
St.  Louis  Brass  Mfg.  Co..  2615  Wash* 
ington  Ave..  St.  Louis.  Mo.  (See  dis- 
play adv.  pages  1276-7.) 


NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page 
1405.) 

Parch-O-Lite  Co.,  74  E.  Roosevelt  Rd. 
Chicago,  111. 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden,  Conn. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

Rhoentx  Light  Co..  525  Market  St.,  Mil- 
waukee. Wis. 

POLACHECK  & BRO.  CO..  CHARLES. 

217  3rd  St.,  Milwaukee,  Wis. 
Schweitzer  & Herz  , 231  N.  Wells  St.. 
Chicago,  111. 

SHAPIRO  & ARONSON,  INC.,  20  War- 
ren St..  New  York.  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  St.,  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

White  Mfg.  Co.,  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

CANDLES  FOR  ELECTRIC  CANDELA- 
BRA.— Glass  or  porcelain  tubular  stems  and 
bobeehes,  with  or  without  special  candle 
sockets  and  candelabra  lamps,  /or  use  on 
candelabra  fixtures  or  portable  electric 
candles.  (Also  see  Candelabra  fixtures; 
Candles,  electric.) 

Manufacturers: 

B.  & W.  Specialty  Mfg.  Co..  100  Boyl- 
ston  St..  Boston,  Mass. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 

216  S.  Jefferson  St..  Chicago. 

Bechtold.  Edmund  E..  1926  S.  Wabash 

Ave..  Chicago,  111.  “E.  E.  B." 

BRANDYWINE  FIBRE  PRODUCTS  CO.. 

P.  O.  Box  122,  Wilmington,  Del. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago.  III. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St..  Philadelphia,  Pa. 

Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St.,  Chicago,  111. 

Faries  Mfg.  Co..  Decatur.  111. 

Hubbell.  Tnc..  Harvev.  Bridgeport.  Conn. 
LUMINOUS  UNIT  CO.,  Division  of  the 
St.  Louis  Brass  Mfg.  Co..  2615  Wash- 
ington Ave.,  St.  Louis.  Mo.  (See  dis- 
play adv.  pages  1276-7.) 

Pass  & Seymour,  Inc.,  Solvay  Station 
Svracuse.  N.  Y.  “P.  & S." 
POLACHECK  & BRO.  CO..  CHARLES, 

217  3rd  St..  Milwaukee.  Wis. 
STANDARD  ELECTRIC  & MFG.  CO.. 

308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Warner.  Inc..  C.  B.  & J.,  138  W.  14th 
St..  New  York,  N.  Y. 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York.  N.  Y. 

C.  & P.  ELECTRIC  WORKS,  INC.— 92 
Havden  St.,  Springfield.  Mass.  Manufac- 
turer of  panelboards,  conduit  caps,  boxes 
and  cabinets  for  electrical  purposes.  Busi- 
ness established  1914.  President,  C.  W. 
James,  Jr.:  secretary,  treasurer  and  gen- 
eral manager,  Henry  H.  Curtis.  Sales  rep- 
resentatives. Arco  Electric  Co.,  112  W. 
42nd  St..  New  York.  N.  Y.:  Craven  & 
Hopkin,  905  Walnut  St..  Philadelphia,  Pa.; 
George  P.  Linton,  10  High  St.,  Boston, 
Mass. 

CANDY  & CO.— 401  Paulina  St..  Chi- 
cago, 111.  Manufacturer  of  beeswax. 

CANEDY-OTTO  MFG.  CO.— Chicago 
Heights.  111.  Manufacturer  of  electric 
blow'ers,  drills,  etc.  Business  established 
1885.  President  and  general  manager.  C. 
H.  Thomas;  secretary  and  treasurer.  J.  E. 
Thomas;  sales  manager,  L.  Z.  McKee. 
Main  office  and  factory,  Chicago  Heights, 
111.  Branch  office,  Grand  Central  Palace, 
New  York,  N.  Y. 

CANNON  BALL  ALARM  CO.— 524  5th 
Ave.,  South,  Minneapolis.  Minn.  Manufac- 
turer of  electrical  burglar  alarms.  Presi- 
dent. R.  M.  Laird;  vice-president,  W.  C. 
MacFadden;  secretary  and  general  man- 
ager. W.  E.  Jones;  sales  manager,  E.  J.  H. 
Bredehorst. 

CANOPIES,  FIXTURE.— That  exterior 
part  of  a lighting  fixture  which  fits 
against  the  ceiling  or  wall  is  usually  called 
the  canopy.  It  is  always  hollow  and  serves 
to  cover  the  connection  between  the  cir- 
cuit and  the  fixture  wires  as  wrell  as  the 
outlet,  fixture  stud,  hickey  or  other  mount- 
ing members.  Being  mostly  round,  the 
canopy  is  commonly  made  of  spun  brass. 
Cast  brass,  composition,  and  porcelain  are 
occasionally  used.  For  large  ceiling  fix- 
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tures  the  canopy  usually  has  a different 
name  (see  Plates,  shower  fixture;  Rings, 
ceiling  fixture). 

Manufacturers: 


American  Pin  Co..  The,  Waterbury, 
Conn.  "Ampinco." 

Andresen  Co..  Jacob,  258  Third  Ave.,  S., 
Minneapolis,  Minn. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216  S.  Jefferson  St.,  Chicago. 

Beaver  Machine  & Tool  Co.,  Inc..  625  N. 
3rd  St..  Newark,  N.  J. 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

Canadian  Duplexalite  Co..  Ltd..  745  St. 
Catharine  St.,  W.,  Montreal.  Que.,  Can. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St.. 
New'  York.  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York.  N.  Y. 

Dallas  Brass  & Copper  Co..  820  Orleans 
St.,  Chicago,  111. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6 W.  48th  St.,  New  York, 
N.  Y. 

Edwards  Lighting  Fixture  Co..  20  E. 
Lake  St.,  Chicago,  111. 

Everson  & Co.,  C.  G..  70  W.  Lake  St., 
Chicago,  111. 

Furies  Mfg.  Co.,  Decatur,  111. 

Fibreduro.  Inc.,  396  Broadway,  New 
York.  N.  Y. 

Friedley-Voshardt  Co.,  733-737  S.  Halsted 
St.,  Chicago.  111. 

Harter  Mfg.  Co..  522  S.  Clinton  St.,  Chi- 
cago. 111. 

Highlands  Mfg.  Co.,  MUncie,  Ind. 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago.  111. 

LUMINOUS  UNIT  CO.,  Division  of  the 
St.  Louis  Brass  Mfg.  Co..  2615  Wash- 
ington Ave.,  St.  Louis.  Mo.  (See  dis- 
play adv.  pages  1276-7.) 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh.  Pa.  "Na- 
tiona^l."  (See  display  adv.  pages  1302- 


67-69  Spring  St..  New  York,  N.  Y. 
"Nylco.” 

Peerless  Light  Co..  663  W.  Washington 
Blvd..  Chicago.  111. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia.  Pa.  "Pem- 
co." 
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Co.,  821-823  Locust  St.,  Pittsburgh,  Pa- 
Plume  & Atwood  Mfg.  Co.,  470  Bank  St.. 
Waterbury.  Conn. 

POLACHECK  & BRO.  CO..  CHARLES. 

217  3rd  St..  Milwaukee.  Wis. 
STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 
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Hamilton,  Ont.,  Can. 

Universal  Metal  Spinning  & Stamping 
Co.,  718-728  Atlantic  Ave.,  Brooklyn. 
N.  Y.  "Newport." 

Vester  Sons.  Inc..  Alfred.  5 Mason  St., 
Providence,  R.  I. 

VOIGT  CO..  1741-47  N.  12th  St..  Phila- 
delphia, Pa. 

Warner.  Inc..  C.  B.  & J.f  138  W.  14th 
St..  New  York,  N.  Y. 


Waterbury  Mfg.  Co.,  236  Grand  St.,  Wat- 
erbury. Conn. 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn.  N.  Y. 

Young.  Inc.,  Lorin  W.,  214  E.  40th  St., 
New'  York,  N.  Y. 

CANTHOOKS. — Tools  used  in  pole-line 
construction,  pole-storage  yards,  etc.  They 
consist  of  a wooden  handle  4 or  4^  feet 
long  near  one  end  of  which  a large  curved 
arm  and  steel  hook  are  mounted.  When 
this  arm  is  placed  around  a wooden  pole 
the  point  of  the  hook  digs  into  the  wood, 
and  by  applying  force  to  the  handle,  the 
proper  leverage  is  obtained  to  “cant"  or 
turn  the  pole. 


Manufacturers: 


Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago.  111. 

HERBST,  PAUL  W.,  Chicago,  111.  Wo 
specialize  in  4%  ft.  canthooks  with 
hickory  or  maple  handles.  They  are 
fitted  with  malleable  toe  ring  and  clasp 
and  forged  hook.  A very  substantial 
hook  for  all  around  work.  See  display 
advertisement  on  page  1258.) 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  111. 

Meckel,  Fred  L..  9-13  E.  13th  St..  Chi- 
cago, 111. 

OSHKOSH  MFG.  CO..  Oshkosh.  Wis. 
"Oshkosh."  (See  display  adv.  on  page 
1253.)  B 

Warren  Axe  & Tool  Co.,  Warren,  Pa. 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CANTON.— Trade  name  for  trolley  wire 
splicers  and  sectionalizing  insulators  man- 
ufactured by  the  American  Mine  Door  Co., 
Canton,  Ohio. 

CANTON  GRATE  CO.— 1706  Woodland 
Ave.,  N.  W.,  Canton,  Ohio.  Manufacturer 
of  rocking  and  dumping  grates.  Branch 
office.  829  Trust  Co.  of  Georgia  Bldg.,  At- 
lanta. Ga. 

* CANTON  SPECIALTY  CO.— Gas  & Elec- 
tric Bldg.,  Canton.  111.  Manufacturer  of 
distribution  and  service  boxes.  President, 
W.  P.  Ingersoll;  vice-president.  F.  C.  Mo- 
ran; secretary  and  treasurer,  E.  H.  Neg- 
ley. 

CAOUTCHOUC.— Trade  name  for  rub- 
ber-covered wire  and  cables  manufactured 
by  the  Simplex  Wire  & Cable  Co.,  201 
Devonshire  St.,  Boston,  Mass. 

CAPACITANCE.— By  capacitance  of  a 
conductor  or  system  of  conductors  is  meant 
the  property  of  holding  an  electric  charge. 
If  a large  and  a small  ball  be  charged 
while  in  contact,  they  will  be  at  the  same 
potential,  but  they  will  not  contain  equal 
quantities  of  electricity;  this  is  explained 
by  Baying  that  one  has  larger  capacitance 
than  the  other.  Capacitance  depends  upon 
the  area  and  shape  of  the  conductors  and 
the  dielectric  constant  or  characteristic 
and  the  thickness  of  the  dielectric  medium 
separating  the  conductors.  The  term  “ca- 
pacity” was  formerly  used  instead  of  ca- 
pacitance; unless  qualified  as  electrostatic 
capacity,  it  was  often  confused  with  load 
or  current  capacity  and  has  therefore  been 
replaced  by  capacitance,  which  also  cor- 
responds in  form  to  resistance,  inductance, 
conductance,  etc.  The  capacitance  is  meas- 
ured by  the  ratio  of  the  charge  to  the  po- 
tential difference.  The  unit  of  capacitance 
is  the  farad,  which  see. 

CAPACITANCE  CHANGE  WITH  FRE- 
QUENCY.— Closely  associated  with  absorp- 
tion of  dielectrics  Is  the  variation  of  the 
capacitance  of  condensers  with  frequency 
of  charge.  The  capacitance  of  a condenser 
decreases  as  the  frequency  increases. 

CAPACITANCE,  CONCENTRATED.  — 

When  conductors  are  symmetrically  ar- 
ranged so  that  they  occupy  a comparative- 
ly small  space  and  have  a relatively  large 
capacitance,  as  in  a condenser,  the  capaci- 
tance is  said  to  be  concentrated. 

CAPACITANCE,  DISTRIBUTED.— T h e 

capacitance  of  a system,  of  conductors 
that  extend  over  a wide  territory,  so  that 
an  appreciable  Interval  of  time  intervenes 
between  the  charging  of  the  first  and  last 
elements,  is  said  to  be  distributed.  A 
transmission  line  is  a good  example  of  a 
distributed  capacitance;  likewise  an  ex- 
tended radio  antenna  has  distributed  ca- 
pacitance. 

CAPACITANCE,  MUTUAL  AND  REGU- 
LAR. IN  TELEPHONY  AND  TELEGRA- 
PHY.— Mutual  capacitance  is  that  which  is 
measured  between  the  two  wires  of  a pair. 
Regular  capacitance  is  that  which  is  meas- 
ured between  one  wire  and  all  the  other 
wires  in  the  cable  joined  together  and 
grounded  on  the  sheath.  Mutual  capaci- 
tance is  most  used  in  telephony,  because 
all  the  lines  are  made  of  pairs  of  wires. 
Regular  capacitance  Is  most  used  in  teleg- 
raphy, because  the  lines  return  by  way  of 
earth,  and  it  is  the  capacitance  of  one 
wire  to  earth  and  to  others  in  the  lead  ca- 
ble that  governs  the  actions. 

CAPACITANCE  OF  TRANSMISSION 
LINES. — Since  the  wires  of  a transmission 
line  are  separated  by  air,  a dielectric,  they 
possess  all  of  the  elements  of  a condenser. 
The  capacitance  between  wire  and  neutral 
of  a single-phase  two-wire  line  and  of  a 
three-phase  line  whose  wires  are  placed  at 
the  vertices  of  an  equilateral  triangle  is 
given  by:  C=0.0388/(log  d/r)  microfarads 
per  mile,  where  d is  the  distance  between 
wires  and  r is  the  radius  of  the  wire.  Both 
d and  r must  be  expresed  in  the  same 
units.  For  unsymmetrical  spacing,  the 
calculation  of  the  capacitance  is  much 
more  complicated. 
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CAPACITY.— A term  indicating  “capa- 
bility of  an  electrical  machine  or  circuit, 
except  where  specifically  qualified.  The 
different  senses  in  which  the  word  is  used 
sometimes  lead  to  ambiguity.  It  is,  there- 
fore, recommended  in  the  A.  I.  E.  E. 
Standardization  Rules  that  the  descriptive 
term  “power  capacity”  or  “current  ca- 
pacity” be  used,  and  when  referring  to  the 
electrostatic  capacity  of  a device  the  term 
“capacitance”  be  used.  See  Capacitanfce. 

Power  capacity  or  current  capacity 
therefore,  refer  to  the  power  or  current 
which  a device  or  circuit  can  safely  carry. 
The  capacity  of  an  electrical  machine  is 
usually  expressed  in  terms  of  the  available 
output.  Also  see  Capacity  of  a machine; 
Capacity  of  a storage  battery. 

CAPACITY  OF  A MACHINE. — This  is 
the  load  which  a machine  can  carry,  usual- 
ly continuously,  without  In  any  way  being 
damaged.  The  load  is  generally  limited  bv 
the  maximum  temperature  which  its  insu- 
lation can  withstand,  the  temperature  rise 
of  the  machine  being  due  to  losses  in  It 
appearing  in  the  form  of  heat.  The  maxi- 
mum safe  temperature  depends  upon  the 
kind  of  insulation,  for  example,  105°  C.  is 
considered,  the  maximum  for  impregnated 
cotton,  paper  and  silk.  The  capacity  of  a 
machine  for  momentary  loads  is  limited, 
not  by  its  temperature  rise,  but  by  some 
other  characteristic,  as  commutation  or 
breakdown  torque. 

CAPACITY  OF  A STORAGE  BATTERY. 

—The  output  of  a storage  battery  on  dis- 
charge is  termed  its  capacity.  It  is  almost 
Invariably  measured  In  ampere-hours; 
when  the  watt-hour  capacity  Is  referred  to 
it  is  always  so  specified.  The  capacity  is 
usuallv  the  rated  or  normal  capacity  on  a 
normal  discharge.  A normal  discharge  ia 
one  at  constant  current  for  8.  5 or  4 hours, 
depending  on  the  service  for  which  the 
battery  is  designed.  For  stationary  bat- 
teries the  8-hour  discharge  is  normal:  for 
electric  vehicle  and  other  portable  uses 
either  the  5 or  4-hour  discharge  is  rated  as 
normal.  For  central-station  standby  or  re- 
serve batteries  the  1-hour  discharge  has 
been  the  rated  capacity  In  many  cases.  It 
is  Important  to  specify  the  length  of  the 
assumed  rated  complete  discharge,  be- 
cause the  discharge  rate  affects  the  ca- 
pacity greatly;  in  general,  the  long-time 
discharge  gives  the  highest  capacity  and 
the  rapid  discharge  the  lowest  capacity. 
In  no  case  is  the  discharge  assumed  to  be 
carried  to  complete  exhaustion  or  zero  e. 

. m.  f.,  but  Is  terminated  when  the  termi- 
nal voltage  has  dropped  10  per  cent  to 
about  30  per  cent,  depending  on  the  dis- 
charge rate  and  the  nature  of  the  battery, 
whether  lead  or  nickel-iron  type,  and  the 
service  for  which  It  Is  designed.  Conse- 
quently the  normal  or  rated  capacity  is 
alw'ays  less  than  the  theoretically  ultimate 
capacity.  The  actual  output  on  any  indi- 
vidual discharge  is  sometimes  spoken  of 
as  its  capacity  for  that  discharge,  but  this 
should  not  be  confused  with  the  rated  ca- 
pacitv  of  the  cell. 

Although  on  rating  tests  constant-cur- 
rent discharges  are  used  to  standardize 
and  simplify  determination  of  the  actual 
capacity,  in  general  practice  the  dis- 
charges are  seldom  at  constant  current.  An 
accurate  determination  of  the  output  un- 
der variable  discharge  currents  can  be 
made  most  readily  by  an  ampere-hour 
meter. 

CAPAX. — Trade  name  for  push  button 
switches  manufactured  by  the  Bryant 
Electric  Co.,  Bridgeport,  Conn. 

CAPILLARY.— Trade  name  for  storage 
battery  separators  manufactured  by  the 
Standard  Battery  Mfg.  Co.t  1101-3-5  N. 
Main  St..  Fort  Worth,  Tex. 

CAPITALIZATION  .—The  capitalization 
of  the  entire  electrical  industry  of  the 
United  States  at  the  beginning  of  1921  was 
about  $25,000,000,000,  divided  as  follows:' 
Utilities.  $13,000,000,000;  manufacturing, 
$550,000,000;  mercantile,  $175,000,000:  iso- 
lated plants  and  miscellaneous,  $11,275,- 
000,000. 

CAPITAL  NOVELTY  CO.— 138  N.  12th 
St.,  Lincoln.  Neb.  Manufacturer  of  elec- 
tric vibrators,  sterilizers  and  perforating 
machines.  Business  established  1910. 
George  P.  Elmen,  sole  owner. 

CAPITOL. — Trade  name  for  electric 
ironing  machines  manufactured  by  the 
Barnett  Foundry  & Machine  Co.,  Lyons 
Ave.  & Coit  St.,  Irvington,  N.  J. 

CAPITOL.— Trade  name  for  brass  and 
bronze  castings,  bushings,  valves,  etc., 
manufactured  by  the  Capitol  Brass  Works. 
Detroit,  Mich. 


CAPITOL.— Trade  name  for  power 
transmission  belting  manufactured  by  the 
Jewell  Belting  Co..  Hartford.  Conn. 

CAPITOL  BRASS  WORKS.— Detroit. 
Mich.  Manufacturer  of  brass  and  bronze 
castings,  bushings,  valves,  etc. 

CAPS,  CONDUIT  OR  PIPE  END.— 
Threaded  fittings  used  to  close  the  ends  of 
conduits  or  pipes.  They  seal  the  conduit 
which  is  installed  during  the  “roughing-in” 
construction  of  a building,  so  that  dirt, 
dust  and  other  foreign  matter  will  not  get 
in  during  the  plastering  and  other  later 
operations  before  the  wire  is  drawn  in. 
When  the  plastering  is  completed  the  caps 
are  removed  and  the  wires  pulled  in  and 
connected  to  switches,  receptacles,  fix- 
tures, etc.  One  form  of  cap  consists  of  a 
standard  bushing  in  which  a closing  disk 
is  inserted  before  it  is  screwed  on  the  pipe. 
When  it  is  desired  to  remove  the  cap  the 
bushing  is  removed,  the  disk  taken  out  and 
then  the  same  bushing  may  be  put  back  in 
place  or  used  elsewhere. 


Manufacturers: 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield.  Mass.  “J.  C.  P.” 

GILLETTE-VIBBER  CO.,  New  London, 
Conn.  “Gee-Vee.” 

Harter  Mfg.  Co.,  522  S.  Clinton  St..  Chi- 
cago, 111. 

Illinois  Malleable  Iron  Co..  1801-1825  Di- 
verse*' Pkwy.,  Chicago,  111. 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
46  Easton  Ave.,  St.  Louis,  Mo.  “Elec- 


truitM.. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

PARKER  & SON.  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Service  caps  for  meter 
loops,  motor  installations  and  all 
classes  of  combination  work. — Adv. 

Richardson  Brass  Cb.,  The  Edbro,  318 
N.  Holliday  St..  Baltimore.  Md. 

WALKER  BROS.  & HAVILAND.  Otis 
Building.  Philadelphia.  Pa.  “Bush- 
ettes.”  (See  descriptive  advertisement 
under  Bushings,  conduit,  box  and  cabi- 
net.) 

CAPS,  ELECTRIC,  BLASTING— See  De- 
tonators, electric  blasting. 


CAPS,  FUSfe. — The  end  caps  of  knife- 
blade  cartridge  fuses;  they  serve  merely 
as  an  end  cap  for  the  fiber  enclosing  tube 
and  as  a means  for  securing  the  knife- 
blade  terminal  contacts  which  extend  lon- 
gitudinally from  the  ends  of  the  caps.  Tn 
the  ferrule  type  the  corresponding  end 
caps  are  called  ferrules  and  serve  also  as 
the  terminal  contacts.  In  high-tension 
fuses,  which  usually  are  of  special  con- 
struction, the  fuse  caps  sometimes  serve 
also  as  contacts.  The  term  fuse  caps  Is 
also  used  to  refer  to  the  caps  used  in  de- 
tonating blasting  charges;  for  this  type 
see  Detonators,  electric. 


Manufacturers: 


Becker  Electric  Works,  3055  Lincoln  Ave. 
Chicago.  111. 

Bryant  Electric  Co.,  The.,  1421  State  St.. 

Bridgeport,  Conn.  “Bryant.” 
CRESCENT  ELECTRIC  CO.,  Mountain 
Grove,  Mo. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Hartford  Machine  Screw  Co.,  476  Capitol 
Ave..  Hartford,  Conn. 
METROPOLITAN  ELECTRIC  MFG. 


CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

New  York  Blasting  Supply  Co.,  11  Broad 
way.  New  York,  N.  Y.  “NuYork.” 

PATTON-MAC  GU YER  CO.,  31  Mathew- 
son  St.,  Providence.  R.  I. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave.. 
Naugatuck.  Conn. 

SCOVILL  MFG.  CD..  99  Mill  St.,  Water- 
bury.  Conn.  (See  display  adv.  page 
1327.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 


CAPS.  GROUND  PIPE. — Where  ground 
connections  are  made  by  driving  a pipe 
into  the  earth,  means  must  be  provided  by 
which  a good  connection  is  made  from  the 
ground  wire  to  the  ground  pipe.  A mal- 
leable iron  ground  pipe  cap  provides  a se- 
cure connection  without  soldering  and  at 
the  same  time  serves  as  a protection  to 
the  top  of  the  pipe  while  it  is  being  driven. 
Other  forms  are  screwed  to  the  pipe  and 
a soldered  connection  is  made  after  the 
pipe  is  driven. 


Manufacturers: 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17tn  & Cambria  Sts.,  Philadelphia,  Pa. 
* ‘Garton  - Daniels.  ’ ’ 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago.  III. 
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G & W Electric  Specialty  Co.,  7430-52 
S.  Chicago  Ave.,  Chicago,  111.  *‘G  & 

W.” 

LINE  MATERIAL  CO..  S.  Milwaukee. 
Wis.  (See  display  advertisement  on. 
page  1278.) 

WESTINGHOUSE  ELECTRIC  & MEG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


CAPS,  LAMP. — A close  fitting  cap  or 
cover  for  the  hemispherical  tip  of  an 
incandescent  lamp.  Such  caps  when  made 
of  glass  may  be  either  for  the  purpose  of 
coloring  the  light  which  reaches  the  eye, 
or  for  diffusing  the  glare.  The  opal  lamp 
cap  of  white  opal  diffusing  glass  is  most 
used  on  gas-filled  incandescent  lamps 
which  have  intensely  bright  and  glaring 
filaments,  where  the  use  of  the  lamp  cap 
shields  this  filament  from  the  eye  to  some 
extent.  Another  type  of  cap  of  polished 
metal  is  used  for  the  purpose  of  reflect- 
ing the  light  upward  to  provide  totally  in- 
direct lighting.  Colored  lamp  caps  are 
principally  used  on  electric  signs  where  the 
lamp  filament  is  viewed  almost  entirely 
from  the  tip  of  the  lamp.  In  this  case 
the  effect  is  to  make  the  electric  sign  ap- 
pear colored.  (Also  see  Eye  shields,  lamp.) 

Manufacturers: 


Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  ”B  & B.” 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass. 

IVAN HOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  6716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.  pages  1266-1269.) 

Liberty  Appliance  Corp.,  249  E.  43rd  St.. 
New  York,  N.  Y. 

Popper  & Sons,  Leo.  143  Franklin  St., 
New  York.  N.  Y. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St„  Chicago,  111.  “Reco.” 


LAMP,  FOR  TELEPHONE 
SWITCHBOARDS. — A glass  disk  placed 
over  a switchboard  lamp  to  diffuse  the 
light.  It  often  carries  symbols  to  desig- 
nate the  kind  of  line  or  signal,  and  some- 
times is  colored. 


Manufacturers: 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO..  Adams  & Aberdeen  Sts.,  Chica- 
go. 111.  (See  display  advertisement  on 
page  1327.) 

CAPSTANS,  CABLE-PULLING.— Where 
underground  cable  is  drawn  into  the  ducts 
by  man  power,  this  is  conveniently  applied 
by  the  use  of  a capstan  on  which  the  pull- 
ing cable  is  wrapped.  Several  men  are 
usually  required  to  furnish  the  necessary 
power. 


Manufacturers: 


Brocklen  Underground  Electrical  Mfg. 

Co..  Glenside,  Pa.  “Bee  Line.” 
HALLETT  IRON  WORKS,  Harvey.  111. 

1*254  )lett  " *SeG  diapIay  adv*  Pa&el 

Maine  Electric  Co..  Inc.,  The,  35  Com- 
mercial St.,  Portland.  Me. 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltlmore.” 


CAPTIVE  FORCE.— Trade  name  for 
storage  batteries  manufactured  by  the 
Standard  Battery  Mfg.  Co.,  1101-3-5  N. 
Main  St.,  Fbrt  Worth,  Tex. 


CAPTOR. — Trade  name  for  storage  bat- 
tery plates  manufactured  by  the  Standard 
Battery  Mfg.  Co.,  1101-3-5  N.  Main  St., 
Fort  Worth,  Tex. 


CAR  LIGHTING  EQUIPMENTS,  RAIL- 
WAY, COMPLETE. — Pullman  parlor  and 
sleeping  coaches  are  now  almost  universal- 
ly electrically  lighted,  and  on  many  steam 
railroads  the  day  coaches,  dining  and  mail 
cars  as  well.  Three  systems  of  electric 
car  lighting  are  in  use  on  steam  roads: 
the  straight-storage  system,  the  head-end 
system,  and  the  axle-generator  system. 

The  power  for  the  lamps  in  the  straight- 
storage  system  is  obtained  from  storage 
batteries  mounted  in  a box  below  the  car. 
The  batteries  are  charged  at  the  end  of 
the  run.  Due  to  uncertainties  of  regular 
operation  and  maintenance  this  system  is 
not  much  in  use. 


In  the  head -end  system  the  apparatus 
used  consists  of  a generator,  driven  by  a 
small  steam  turbine  or  engine,  together 
with  the  necessary  indicating,  regulating 
and  controlling  devices,  all  usually  in- 
stalled in  the  first  baggage  car  next  to  the 
locomotive;  line  wires  run  the  length  of 
the  train  with  flexible  jumpers  between  the 
cars;  sometimes  storage  batteries  are 
placed  below  the  cars  to  supply  the  lamps 
when  the  car  is  cut  off  the  train,  and  lamp 
regulators  are  then  installed  in  the  cars 


to  maintain  constant  voltage  on  the 
lamps. 

The  axle-generator  system  is  the  one 
now  most  commonly  used.  The  generator 
is  mounted  on  the  trucks  or  on  the  under 
side  of  the  car  body  and  driven  by  belt 
from  the  axle.  A storage  battery  is  also 
mounted  under  the  car,  the  generator  and 
battery  being  connected  through  an  auto- 
matic control  system.  As  long  as  the  gen- 
erator speed,  and  consequently  its  voltage, 
is  below  a certain  value  the  load  is  car- 
ried by  the  batteries.  When  with  increas- 
ing speed  the  generator  voltage  has 
reached  the  predetermined  value  a solenoid 
control  throws  it  in  parallel  with  the  bat- 
tery, and  it  carries  the  load  and  also 
charges  the  battery.  Proper  charging  cur- 
rent is  maintained  by  a solenoid  acting  on 
a compression  rheostat  in  the  generator 
field.  The  life  of  the  battery  is  decreased 
by  irregular  charging;  to  prevent  this  dam- 
age, an  ampere-hour  meter  control  is 
sometimes  included  in  the  circuit.  This 
measures  the  charge  and  discharge:  when 
the  amount  of  charge  has  reached  the 
proper  value  in  relation  to  the  preceding 
discharge  the  control  affects  the  generator 
voltage,  causing  the  latter  to  fall  to  the 
battery  voltage  value.  To  decrease  the 
variation  in  the  brightness  of  the  lamps, 
due  to  the  difference  in  the  generator 
charging  and  the  battery  voltages,  a lamp 
regulator  is  connected  in  series  with  the 
lamp  circuit:  this  regulator  is  usually  a 
solenoid-controlled  resistance  device. 

Manufacturers: 


Amencan  Pulley  Co..  The.  4200  Wissa 
hickon  Ave.,  Philadelphia,  Pa.  "Amer 
lean.” 

Brill  Co..  The  J.  G..  62nd  St.  and  Wood 
land  Ave.,  Philadelphia,  Pa. 

Claldwell  & Co.,  Inc.,  Edward  F.,  36-40  W 
15th  St.,  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
W Toronto.  Ont..  Can. 

GENERAL  ELECTRIC  CO. . Schenec 
tady,  N.  Y.  Head-end  charging  equip- 
merit,  including  turbine  generators 
ro1*  installation  in  baggage  car  an<! 
switchboard  equipment  for  control 
Terminal  charging  equipment  consist- 
ing of  switchboards,  generator  sets 
transformers  and  customary  substatior 
accessories  for  charging  batteries  op- 
erating  on  straight  storage  system* 
and  for  emergency  charging  of  bat- 
teries on  axle-generator  systems.  See 
adv.  pages  1203-1223.— Adv. 

PYork&NCY  L"  <3i  E'  23rd  St-  New 

Pyle-Natlpnni  Co..  The,  1334  N.  Kostner 
Ave..  Chicago.  111. 

IT’NS  Y"i“USL ’^eat  COrP”  Nia8fara  Falls’ 


CARBIC  MFG.  CO. — Duluth.  Minn, 
Manufacturer  of  oxy-acetylene  welding  and 
cutting  equipment.  President.  C.  A.  Dun- 
can; secretarv,  Oscar  Mitchell:  general 
manager,  D.  C.  Duncan.  Main  office  and 
factory,  Duluth,  Minn.  Branch  offices.  Ill 
W.  Washington  St.,  Chicago,  111.;  141  Cen- 
tre St.,  New  York,  N.  Y. 

CARBO. — Trade  name  for  carho-hydro- 
gen  gas  cutting  and  welding  apparatus 
manufactured  by  the  Carbo-Hvdrogen  Co. 
of  America,  Benedum-Trees  Bldg.,  Pitts- 
burgh, Pa. 

CARBO-HYDROGEN  CO.  OF  AMERICA. 

—Pittsburgh.  Pa.  Manufacturer  of  hydro- 
gen generators,  lead  burning  outfits  and 
other  carbo-hydrogen  and  carbo  equipment. 
Incorporated  1915.  President,  J.  C.  Trees: 
vice-president  and  general  manager.  J.  R. 
Rose:  secretary  and  treasurer.  William  J. 
Provost:  sales  manager,  W.  N.  McCutch- 
eon.  Main  office,  Benedum-Trees  Bldg., 
Pittsburgh,  Pa.  Factories,  Chicago,  111.; 
Cleveland.  Ohio;  Columbus,  Ohio;  Pitts- 
burgh Pa.:  Bavonne.  N.*  J.  Branch  offices, 
104th  St.  end  Torrence  Ave.,  Chicago,  111.; 
Oak  and  Hobart  Sts.,  Bayonne,  N.  J.:  Cen- 
ter and  Hemlock  Sts.,  Cleveland,  Ohio;  1725 
Snnsom  St.,  Philadelphia.  Pa.:  4th  and 
Thorn  Sts.,  Coraopolis.  Pa.;  Pittsburgh. 
Pa.:  Buffalo.  N.  Y.;  Toledo,  Ohio;  Cincin- 
nati. Ohio:  Detroit,  Mich. 


CARBOLINEUM.  WOOD  PRESERVA- 
TIVE.— Commercial  name  for  a widely  used 
high-grade  creosote  compound  used  for 
preservation  of  wood  products.  Also  see 
Creosote;  Wood  preservation. 


Manufacturers: 

Binswanger  & Co.,  B.,  829-835  N.  3rd  St., 
Philadelphia,  Pa. 

Dielectric  Mfg.  Co.,  St.  Louis.  Mo.  “Phe- 
noleum.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 
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Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

CARBOLON. — Trade  name  for  electrically 
produced  abrasives  manufactured  by  the 
Exolon  Co.,  Blasdell.  N.  Y. 

CARBOLON  REFRACTORY.  — Trade 
name  for  refractories  and  cements  manu- 
factured by  the  Exolon  Co..  Blasdell,  N.  Y. 

CARBON. — A nonmetallic  element  occur- 
ring either  in  crystalline  form  (diamond 
and  crystalline  graphite)  or  amorphous 
form  (amorphous  graphite*  charcoal,  lamp- 
black. coal,  coke,  etc.).  It  is  a constituent 
of  all  organic  compounds  and  many  in- 
organic. Its  symbol  is  C;  at.  wt.  12.  Pure 
carbon  melts  at  4400°  C.  under  8 atmos- 
pheres pressure;  it  sublimes  at  atmospheric 
pressure  at  3700°  C.  It  is  of  great  im- 
portance in  the  electrical  industry  as  an 
electrode  for  arc  lamps,  certain  welding 
processes,  and  primary  batteries;  as  a com- 
mutator brush  material  and  as  a resistor. 
In  the  electrochemical  industry  it  is  used 
as  an  electrode  material  and  as  a reducing 
agent  in  electric-furnace  operations.  It 
combines  readily  with  oxygen  with  evolu- 
tion of  heat  to  form  the  gases  carbon  di- 
oxide and  carbon  monoxide,  the  former 
when  the  reaction  takes  place  at  ordinary 
temperatures,  the  latter  at  extremely  high 
temperatures,  and  mixture  of  the  two  at 
moderately  high  temperatures. 

CARBON,  AMORPHOUS.— Carbon  which 
shows  no  outward  crystalline  form  and  no 
crystalline  structure  under  the  microscope. 
It  includes  ordinary  forms  of  carbon,  such 
as  coke  and  coal,  lamp  black  and  charcoal. 

CARBON  BISULPHIDE.  — (CS=);  pr<*- 

duced  electrothermally  in  the  Taylor  fur- 
nace. 

CARBON  BRUSHES.— See  Brushes,  car- 
bon and  graphite. 

CARBON  CELL. — A type  of  primary  cell 
in  which  it  was  proposed  to  consume  car- 
bon, thus  converting  its  chemical  energy 
directly  into  electrical  energy.  Several  at- 
tempts have  been  made  in  this  direction, 
but  none  has  proved  a success. 

CARBON  DIOXIDE.— A colorless  gas, 
symbol  CO*,  that  does  not  support  combus- 
tion and  Is  not  Itself  combustible.  It  is 
heavier  than  air.  Carbon  dioxide  is  formed 
by  the  combustion  of  carbon  or  compounds, 
such  as  fuels  containing  carbon.  The  per- 
centage of  carbon  dioxide  present  in  the 
flue  gases  of  a power  plant  is  very  often 
determined  as  an  indication  of  the  com- 
pleteness of  the  combustion,  especially 
when  determining  the  boiler  efficiency. 
While  this  measurement  is  not  itself  suffi- 
cient to  determine  the  furnace  efficiency, 

It  is  an  important  factor  in  the  more  com- 
plete flue-gas-analysis  and  temperature 
records  that  are  kept.  Carbon  dioxide  is 
popularly  known  as  carbonic  acid  gas.  (For 
carbon -dioxide  measuring  and  recording 
instruments,  see  Recorders,  combustion  and 
COj;  also  Flue-gas-analysis  instruments.) 

CARBON  DISK  TRANSMITTER.— One 
form  of  telephone  transmitter  having  & 
diaphragm  made  of  a thin  sheet  of  carbon. 
See  Transmitters,  telephone. 

CARBON,  GRANULAR,  FOR  .TELE- 
PHONE  TRANSMITTERS. — Pure  carbon 
as  used  in  the  microphone  cell  of  a tele- 
phone transmitter.  It  is  made  of  selected 
hard  coal,  fired  in  a crucible  to  drive  off 
volatile  material,  crushed,  and  screened  to 
size. 

Manufacturers: 

Universal  Carbon  Co.,  1st  St.  & Riverside 
Ave.,  Dundee,  III. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

CARBON  PACKING  RINGS.— Used  in 
sealing  of  steam  turbines.  For  details  and 
manufacturers,  see  Packing,  cylinder,  pis- 
ton. turbine,  valve,  etc. 

CARBON  PRODUCTS  CO.,  THE.— Lan- 
caster, Ohio.  Manufacturer  of  dry  and 
storage  batteries,  carbons,  etc.  Business 
established  1919.  President  and  general 
manager,  Edmund  Dickey;  vice-president, 
Walter  E.  Gunion;  secretary,  Herbert 
Crumbaker;  treasurer  and  sales  manager, 
Albert  Steiner.  Branch  office,  220  Broad- 
way, New  York.  N.  Y.;  180  N.  Dearborn 
St.,  Chicago,  111. 

CARBON  STEEL  CO.— Pittsburgh.  Pa. 
Manufacturer  of  electric  furnace  steel, 
sheet  steel  for  electrical  purposes,  etc. 
President,  Charles  McKnight;  vice-presi- 
dents. D.  R.  Wilson  and  C.  F.  Blue,  Jr.; 
secretary  and  sales  manager.  W.  W.  Noble; 
treasurer,  D.  R.  Wilson;  general  manager, 

C.  F.  Blue,  Jr.  Main  office,  32nd  St.,  & A. 
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V.  Ry.  Branch  offices,  Cameron  Bldg.,  New 
York.  N.  Y.;  Williamson  Bldg..  Cleveland, 
Ohio:  Railway  Exchange  Bldg.,  Chicago, 
111.;  Penobscot  Bldg..  Detroit,  Mich.;  Kohl 
Bldg..  San  Francisco,  Cal. 

CARBON  TETRACHLORIDE.  — A non- 
inflammable  liquid  having  a boiling  point 
of  about  76°  C.  and  a freezing  point  around 
— 23°  C.  It  contains  a fractional  part  of 
1%  of  carbon  disulphide  and  is  largely  used 
in  the  preparation  of  Are  extinguisher 
liquids.  Carbon  tetrachloride  has  a clean- 
ing but  slightly  corrosive  action  on  most 
metals,  and  it  is  therefore  combined  with 
other  liquids  to  neutralize  the  corrosive 
action  and  still  be  noninflammable.  When 
used  as  a Are  extinguisher  it  spreads  over 
the  flame  a heavy  cloud  of  noncombustible 
gas,  principally  carbon  dioxide,  which 
chokes  out  the  Are.  It  is  very  useful 
around  electrical  apparatus  as  it  will  not 
damage  either  insulation  or  apparatus  and 
it  is  nonconducting  and  may  be  used  on 
live  apparatus,  where  water  cannot.  It 
may  also  be  used  for  cleaning  contacts 
and  other  apparatus,  as  it  eliminates  the 
fire  hazard  of  benzine  and  is  just  as  satis- 
factory. Carbon  tetrachloride  is  also  used 
in  high-tension  chemical  fuses  and  certain 
types  of  high-tension  switches  and  light- 
ning arresters  as  an  arc-extinguishing 
medium. 

Manufacturers: 

Dow  Chemical  Co..  The.  Midland,  Mich. 
General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Harshaw,  Fuller  & Goodwin  Co.,  Phila- 
- delphia.  Pa. 

Mallinckrodt  Chemical  Works.  St.  Louis. 
Mo. 

CARBONA  PRODUCTS  CO.— 302  W.  26th 
St.,  New  York,  N.  Y.  Manufacturer  of  Are 
extinguishers.  President,  E.  C.  Klipstein; 
secretary,  E.  Walter  Beebe;  treasurer,  A. 
Wineburgh. 

CARBONATORS,  ELECTRIC.— Apparatus 
for  charging  water  with  carbon  dioxide, 
consisting  of  a motor-driven  tank -agitating 
mechanism  and  a float  or  other  auto- 
matically operated  switch  for  controlling 
the  motor.  The  gas  Is  kept  under  pressure 
in  a tank  and  is  released  into  the  water, 
where  the  combination  of  the  pressure  and 
the  breaking  up  of  the  water  particles  by 
the  paddles  or  other  agitating  device  as- 
sures a highly  charged  solution.  Most  car- 
bonators  are  made  in  small  sizes  for  use 
at  a soda  fountain,  where  the  motor  oper- 
ates only  when  the  supply  falls  to  a certain 
value.  Larger  sizes  are  made  for  commer- 
cial charging  where  charged  water  is  fur- 
nished in  tanks  instead  of  the  gas  being 
furnished. 

Manufacturers: 

Bishop  & Babcock  Co..  The.  1200  E.  55th 
St.,  Cleveland.  Ohio. 

Mueller  Mfg.  Co.,  Rud..  4310  N.  Cali- 
fornia Ave.,  Chicago,  111.  "Unity.” 
CARBONITE.— Trade  name  for  silicon 
carbide  abrasive  manufactured  by  the  Gen- 
eral Abrasive  Co..  Inc.,  College  Ave.. 
Niagara  Falls,  N.  Y. 

CARBONIZE.— To  reduce  to  a residue  of 
carbon  by  fire  or  by  subjecting  to  intense 
heat  in  a closed  vessel.  This  method  is 
used  in  preparing  the  filament  for  carbon 
lamps.  The  term  also  refers  to  impregnat- 
ing and  combining  with  carbon  and  to  the 
destructive  distillation  of  organic  matters 
as  in  the  manufacture  of  gas  from  coal, 
charcoal  from  wood,  etc. 

CARBONS,  ARC  LAMP  AND  SEARCH- 
LIGHT.—The  electrodes,  pencils,  or  tips, 
between  which  the  electric  current  Jumps 
to  form  the  arc  light  in  certain  kinds  of  arc 
lamps.  From  1880  to  1905  nearly  all  of  the 
arc  lamps  in  common  use  employed  elec- 
trodes of  nearly  pure  carbon  between  which 
the  arc  was  formed.  The  carbon  arc  lamp, 
however,  has  been  largely  superseded  for 
street  and  interior  lighting  by  other  electric 
illuminants  not  employing  carbon.  The 
carbon  arc  lamp  is.  however,  still  used  at 
this  writing  for  some  special  purposes,  such 
as  projection  apparatus,  that  is.  search- 
lights, for  which  there  are  several  special 
types,  and  motion-picture  machines  and 
stereopticons.  Arc  lamps  now  used  for 
street  lighting  largely  employ  metallic  elec- 
trodes rather  than  carbons.  Flame  arc 
carbons  are  impregnated  with  salts  which 
increase  the  light  of  the  arc  flame.  (Also 
see  Lamps,  arc.) 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 


Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Carbon  Products  Co.,  The.  Lancaster, 
Ohio.  "C.  P.  C.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York,  N.  Y. 

Liberty  Appliance  Corp.,  249  E.  43rd  St„ 
New  York,  N.  Y. 

National  Carbon  Co..  Inc.,  Highland  & 
Madison  Aves.,  Cleveland.  Ohio.  "Co- 
lumbia.” "Silvertip.” 

Pease  Co..  The  C.  F.,  829  N.  Franklin 
St.,  Chicago.  III.  (Blueprint.)  •‘Peer- 
less.” 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Pyle- National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago.  111. 

Speer  Carbon  Co.,  St.  Mary’s.  Pa. 

Stackpole  Carbon  Co.,  St.  Mary’s  Pa. 

Standard  Carbon  Co..  488  Mills  Bldg..  San 
Francisco.  Cal.  "Standard.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa,  (See  dis- 
play adv.  1395-1402.) 

Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia.  Pa. 


CARBONS,  BATTERY.— Battery  carbons 
are  used  in  a large  number  of  types  of 
primary  batteries.  Several  forms  of  car- 
bons are  used,  among  them  round  and 
square  rods,  cylinders,  cups,  plates,  etc. 
The  largest  use  now  is  in  dry  batteries,  in 
which  a round  or  corrugated  rod  is  used  in 
the  center  of  the  cell  as  the  positive  ter- 
minal. For  this  purpose  several  sizes  are 
furnished,  as  there  are  a number  of  stand- 
ard and  special  sizes  in  the  miniature  or 
flashlight  batteries  and  also  in  the  larger 
sizes.  For  the  wet  type  primary  batteries, 
the  form  and  size  of  the  carbon  for  the 
various  makes  are  quite  different. 


Manufacturers: 


Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Carbon  Products  Co.,  The,  Lancaster, 
Ohio.  "C.  P.  C.” 

Champion  Carbon  Mfg.  Co..  The.  305  1st 
National  Bank  Bldg..  Cincinnati,  Ohio. 
"Champion.” 

Lancaster  Lens  Co..  The,  220  W.  Main 
St.,  Lancaster,  Ohio. 

National  Carbon  Co..  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia.” 

PURE  CARBON  CO.,  Wellsville,  N.  Y. 
Speer  Carbon  Co.,  St.  Marys,  Pa. 

Stackpole  Carbon  Co.,  St.  Marys.  Pa. 
Standard  Carbon  Co..  488  Mills  Bldg.,  San 
Francisco,  Cal.  "Standard.” 

Universal  Carbon  Co.,  1st  St.  & Riverside 
Ave.,  Dundee.  111. 

CARBONS,  BRUSH.— These  are  different 
from  carbon  brushes  in  that  they  consist  of 
plates  of  carbon  of  various  thicknesses. 
They  are  supplied  to  manufacturers  in  this 
form  and  are  cut  up  by  them  to  the  proper 
size  brush  and  beveled  for  the  particular 
motor  or  generator  they  are  to  be  used  on. 
Motor  repairmen  who  handle  a great 
variety  of  motors  sometimes  cannot  keep 
a stock  of  brushes  for  all  the  various  sizes 
and  makes  repaired  and  they  often  buy 
carbon  in  this  plate  form  and  cut  the  ] 
brushes  themselves  to  suit  requirements. 
Manufacturers: 

MORGANITE  BRUSH  CO..  INC.,  519-523 
W.  38th  St.,  New  York,  N.  Y.  (See  de- 
scriptive advertisement  under  Brushes, 
carbon  and  graphite.) 

CARBONS,  ELECTRIC  FURNACE.— See 

Electrodes,  furnace. 

CARBONS,  RESISTANCE.  — Carbon  is 
often  used  as  a resistance  material.  One 
of  the  most  common  forms  when  used  for 
this  purpose  is  a plate  or  rather  series  of 
plates  that  are  arranged  in  a pile  or  row’. 
They  are  connected  in  series  in  the  circuit 
and  a clamping  device  is  arranged  so  that 
by  tightening  up  the  plates  the  resistance 
may  be  decreased  between  the  terminals 
of  the  rheostat.  Very  high  resistances  are 
also  produced  in  some  cases  by  having  a 
fine  fiber  or  strip  of  carbon  resting  on  an 
Insulating  block  and  connected  to  suitable 
terminals.  Resistors  of  this  nature  are 
used  for  protective  and  testing  purposes. 
Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls, 
N.  Y. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Bowman  & Co.,  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  25  N.  Franklin 
St..  Chicago,  111.)  * 
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Canadian  General  Electric  Co.,  Ltd., 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  National  Carbbn  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Carbon  Products  Co..  The.  220  Broadway, 
New  York.  N.  Y.  "C.  P.  C." 

Champion  Carbon  Mfg.  Co.,  tThe' 

National  Bank  Bldg.,  Cincinnati,  Ohio. 
"Champion.” 

Corliss  Carbon  Co.,  P.  O.  Box  377,  Brad- 
ford, Pa. 

Co..  195  Fremont  St., 
Cal.  "Meeo.” 

Co..  Inc..  Highland  & 
Cleveland,  Ohio.  "Co- 


Marine  Electric 
San  Francisco, 
National  Carbon 
Madison  Aves., 
lumbia.” 

Ohio  Carbon  Co., 
Cleveland,  Ohio. 


The.  8219  Almira  Ave., 
uevnanu,  v/mw.  "Ohio.” 

Racine  Universal  Motor  Co.,  53  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Speer  Carbon  Co.,  St.  Mary’s.  Pa. 

Stackpole  Carbon  Co.,  St.  Marys.  Pa. 

Universal  Carbon  Co.,  1st  St.  & River- 
side Ave.,  Dundee,  111. 

CARBONS,  WELDING.— Welding  carbons 
are  used  as  electrodes  in  arc  welding  or 
cutting  processes.  They  serve  in  d-c. 
equipments  as  the  negative  electrode  and 
the  work  to  be  welded  is  connected  to  the 
positive  side  of  the  generator.  The  arc  is 
drawn  between  the  two.  The  size  of  the 
carbon  depends  upon  the  rate  at  which  the 
weld  or  cut  is  to  be  made.  They  range  in 
size  from  ^ to  1%  ins.  in  diameter  and 


Manufacturers: 


Acheson  Graphite  Co.,  Niagara  Falls. 
N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Champion  Carbon  Mfg.  Co.,  The,  305  1st 
National  Bank  Bldg.,  Cincinnati,  Ohio. 
"Champion.”  , „ 

Electric  Arc  Cutting  & Welding  Co..  152- 
58  Jelliff  Ave.,  Newark.  N.  J. 

Electric  Railway  Improvement  Co.,  The, 
2070  E.  61st  Place.  Cleveland.  Ohio. 

National  Carbon  Co.,  Inc..  Highland  & 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia.” . , 

Ohio  Carbon  Co.,  The.  8219  Almira  Ave.. 
Cleveland,  Ohio.  "Ohio.” 

Prest-O-Lite  Co.,  533  N.  Capital  St., 
Indianapolis,  Ind. 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont..  Can. 

PURE  CARBON  CO.,  Wellsville,  N.  Y. 

Rail  Welding  & Bonding  Co..  2400  Wood- 
land Ave..  Cleveland,  Ohio. 

Speer  Carbon  Co.,  St.  Marys,  Pa. 

Stackpole  Carbon  Co.,  St.  Marys,  Pa, 

Standard  Carbon  Co.,  488  Mills  Bldg.,  San 
Francisco,  Cal.  "Standard.” 


Ave.,  Dundee,  III.  

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 
CARBORUNDUM  CO.,  THE. — Niagara 
Falla.  N.  Y.  Manufacturer  of  abrasive  ma- 
terials. Business  established  1891.  Presi- 
dent. F.  J.  Tone;  vice-president  and  secre- 
tary, George  R.  Rayner;  treasurer,  F.  H. 
Manley;  general  manager,  C.  H.  Green- 
wood; sales  manager,  W.  W.  Sanderson. 
Main  office,  Niagara  Falls.  N.  Y.  Factories, 
Niagara  Falls.  N.  Y.;  Perth  Amboy,  N.  J. 
Branch  offices.  Boston,  Mass.;  New  York, 
N.  Y.;  Pittsburgh,  Pa.;  Chicago.  111.;  Mil- 
waukee, Wis.;  Cleveland,  Ohio:  Detroit. 
Mich.;  Cincinnati,  Ohio;  Grand  Rapids. 
Mich.;  Philadelphia,  Pa. 

CARBOSAND. — Trade  name  for  refrac- 
tory sand  manufacturer:  by  the  Quigley 
Furnace  Specialties  Co.,  26  Cortlandt  St.. 
New'  York.  N.  Y. 


CARBOSOTA.— Trade  name  for  creosote 
oil  manufactured  by  the  Barrett  Co..  17 
Battery  PI..  New'  York.  N.  Y. 

CARBOY  ROCKERS  OR  INCLINATORS. 
— Carboy  rockers  or  inclinators  are  used  to 
hold  a carboy  of  acid  or  other  liquid  chem- 
ical and  permit  it  to  be  rocked  or  inclined 
to  pour  out  the  acid.  There  are  several 
forms  of  rockers  or  inclinators.  One  type 
is  a wooden  box  suspended  between  two 
uprights  attached  to  the  base.  The  carboy 
is  placed  in  the  box  and  clamped  in  position 
and  may  then  be  inclined  to  any  desired 
angle.  Other  forms  consist  of  steel  rod  or 
wire  frames  or  rockers,  " he  carboy  is  held 
in  place  and  may  then  be  rocked  or  rolled 
until  the  acid  will  pour  out.  Several  other 
somew'hat  similar  rockers  or  inclinators 
have  been  made. 

They  are  used  widely  in  storage -battery 
factories  and  repair  shops  for  handling 
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sulphuric  and  other  acids.  A great  saving 
is  effected  by  their  use  as  the  spilling  of 
acid  is  practically  eliminated  and  it  is  a 
much  safer  method  for  the  workmen.  One 
man  can  handle  the  carboy  while  without 
a rocker  two  are  usually  required.  Safety 
features  are  included  in  some  types  so  that 
the  rocker  is  locked  in  place  when  not  in 
use  and  when  being  used  is  so  balanced 
that  if  released  the  carboy  will  return  to 
the  locked  position. 

Manufacturers: 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

McCORD  & CO..  INC.,  H.  M..  1019  Lum- 
ber Exchange,  Minneapolis,  Minn. 
Manufacturers  of  the  “Union"  carboy 
inclinators.  This  safety  appliance  is 
in  daily  use  by  thousands  of  compan- 
ies for  pouring  acids,  etc.  Here  are 
its  salient  points:  Can  be  operated  in 
perfect  safety  by  one  man,  saving  the 
time  of  another;  reduces  time  of 
emptying  to  a minimum;  facilitates 


"Union”  Carboy  Inclinator 

pouring  and  prevents  shilling;  requires 
no  space  to  roll  and  tilts  in  its  own 
space;  prevents  breaking  of  carboys; 
requires  less  energy  and  makes  pour- 
ing easy;  prevents  accidents;  returns  to 
upright  position  when  released — locked 
while  idle;  simple  and  substantial— 90 
per  cent  wood;  cannot  rust  or  get 
wobbly;  practically  acid-proof;  always 
ready  for  instant  use— no  attachments 
required;  holds  any  size  carboy  or 
medium  size  steel  drum.  Recom- 
mended by  compensation  insurance 
companies.  Write  for  further  particu- 
lars and  see  display  adv.  page  1256. 
— Adv. 

Munning  & Co..  A.  P..  Church  St.,  Mata- 
wan,  N.  J. 

PARCEL  STANDARD. — A lamp  formerly 
used  as  the  standard  of  light  in  France.  It 
burned  colza  oil.  Its  light  intensity  was 
designated  by  the  term  “carcel,”  which  was 
equal  to  9%  British  candles. 

CARDINAL. — Trade  name  for  oil  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati.  Ohio. 

CARD  MFG.  CO.,  S.  W.— Mansfield.  Mass. 
Manufacturer  of  dies,  stocks,  etc.  Presi- 
dent, J.  A.  McGregor:  vice-president,  S. 
McKay;  secretary.  W.  B.  McSkimmon; 
treasurer.  J.  H.  Drury.  Main  office,  Mans- 
field, Mass.  Branch  office.  62  Reade  St.. 
New  York.  N.  Y. 

CARLETON  CO. — 170  Summer  St.,  Bos-  j 
ton.  Mass.  Manufacturer  of  gasoline  and 
alcohol  torches. 

CAREL. — Trade  name  for  automobile 
wrenches  manufactured  by  the  M.  W.  Rob- 
inson Co..  296  Broadway,  New  York,  N.  Y. 

CAREW. — Trade  name  for  end  cutting 
nippers  manufactured  by  the  M.  W.  Robin- 
son Co.,  296  Broadway,  New  York,  N.  Y. 

CARLETON  CO.,  THE. — 170  Summer  St., 
Boston,  Mass.  Manufacturer  of  generators, 
blow  torches,  cylinder  lubricators,  etc. 
Business  established  1906.  F.  B.  Carleton 
sole  owner. 

CARLILE  A DOUGHTY.  INC.— 2530  N 
Broad  St.,  Philadelphia,  Pa.  Manufacturer 
of  storage  batteries  and  parts,  die  castings 
msulating  paints  and  compounds,  etc! 
Business  established  1906.  President.  Leon 
A.  Doughty;  vice-president,  Edward  Booth; 
secretary  and  treasurer,  Frank  S.  Carlile; 
sales  manager.  P.  F.  Riley. 

c C*RHN  MACHrNE  CO..  JOHN  H.- 
Sandusky  & Lacock  Sts..  Pittsburgh.  Pa. 
Manufacturer  of  electric  hoists.  Business 
established  1861.  Sole  owner,  John  H.  Car- 
lin. 

CARLING  TURBINE  BLOWER  CO.,  INC. 
—104  Harding  St.,  Worcester,  Mass.  Manu- 
facturer of  electric  and  turbine-driven 
blowers.  Vice-president  and  secretary,  A. 


W.  Carlson;  treasurer,  E.  B.  Moore;  general 
manager,  George  A.  Teeling.  Sales  repre- 
sentatives, Vincent  Gilson  Engineering  Co., 
30  Church  St.,  New  York,  N.  Y.;  Arrow 
Engineering  Co..  1235  6ld  Colonv  Bldg., 
Chicago,  111.;  F.  W.  Schmidt,  Bourse  Bldg., 
Philadelphia,  Pa.;  W.  C.  Green  Specialty 
Co.,  310  Provident  Bank  Bldg.,  Cincinnati. 
Ohio;  Standard  Valve  & Supply  Co.,  Guard- 
ian Bldg.,  Cleveland,  Ohio;  Fred  P.  Upson, 
683  Asylum  St..  Hartford,  Conn.;  Richman 
Crosby  Co..  223  S.  Front  St.,  Memphis, 
Tenn.;  J.  F.  Pritchard  & Co.,  Long  Bldg., 
Kansas  City.  Mo. 

CARLSBAD. — Trade  name  for  electric 
light  baths  manufactured  by  Frank  S.  Betz 
Co.,  Hoffman  St.,  Hammond,  Ind. 

CARLTON,  YOUNG  A CATLIN,  INC.— 
Grand  Central  Palace,  New  York,  N.  Y. 
Manufacturer  of  farm  lighting  and  power 
plants.  Business  established  1920.  Presi- 
dent, Wilbur  H.  Young;  vice-president  and 
general  manager,  Harry  Carlton;  treasurer, 
George  L.  Catlin. 

CARMICHAEL  PROCESS.— An  early  at- 
tempt at  the  hydroelectrolytic  extraction 
of  copper. 

CARNAUBA. — Trade  name  for  insulating 
wax  manufactured  by  the  Strohmeyer  & 
Arj^e  Co.,  139-141  Franklin  St..  New  York, 

CARNEGIE  STEEL  CO. — Pittsburgh,  Pa. 
Manufacturer  of  structural  steel,  plates, 
rails,  wheels,  axles  and  other  steel  prod- 
ucts. President.  Homer  D.  Williams;  vice- 
president  and  sales  manager,  W.  G.  Clyde; 
vice-president  and  secretary.  W.  W.  Black- 
burn; treasurer.  W.  C.  McCausland.  Main 
office,  Carnegie  Bldg.,  Pittsburgh.  Pa. 
Branch  offices  and  warehouses,  120  Frank- 
lin St.,  Boston,  Mass.;  Rockefeller  Bldg., 
Cleveland.  Ohio;  30  Church  St..  New  York, 
N.  Y.;  Widener  Bldg..  Philadelohia,  Pa.; 
Third  National  Bank  Bldg.,  St.  Louis,  Mo. 
District  offices,  Brown-Marx  Bldg.,  Bir- 
mingham, Ala.;  Marine  Trust  Co.  Bldg., 
Buffalo.  N.  Y.;  208  S.  La  Salle  St.,  Chicago, 
HI.:  Vnion  Trust  Bldg.,  Cincinnati,  Ohio; 
First  National  Bank  Bldg..  Denver.  Colo.; 
Ford  Bldg.,  Detroit,  Mich.;  Maison  Blanche. 
New  Orleans.  La.;  Pioneer  Bldg.,  St.  Paul. 
Minn.  Sales  representatives.  United  States 
Steel  Products  Co.,  Hudson  Terminal.  New 
York,  N.  Y.;  United  States  Steel  Products 
Co.  (Pacific  Coast  Dept.),  Jackson  St.  & 
Central  Ave.,  Los  Angeles.  Cal..  Selling 
Bldg..  Portland,  Ore..  Rialto  Bldg.,  San 
Francisco.  Cal..  4th  Ave.,  S.  & Connecticut 
Ave.,  Seattle,  Wash. 

CARNEY  A CO.f  B.  J. — Grinnell,  Iowa. 
Manufacturers  of  cedar  poles.  Business 
established  1907.  President  and  general 
manager,  E.  B.  Brande;  vice-president.  M. 
p-  Flannery;  secretary,  R.  Coutts.  ‘ Main 
office,  Grinnell,  Iowa.  Branch  offices.  349 
Peyton  Bldg..  Spokane.  Wash.:  519  Adams 
Express  Bldg..  Chicago,  111.;  117  West  St., 
New  York,  N.  Y. 

CAROLINA  CROSS  ARM  CO.,  INC 

P.  O.  Box  122,  Elkin,  N.  C.  Producer  of 
pole  brackets,  crossarms  and  insulator  pins. 
Business  established  1916.  President,  J C 
Kerley;  vice-president,  W.  M.  Evans;  sec- 
retary, treasurer  and  general  manager,  J. 

F.  Carter. 

CAROLINA  MINERAL  CO.,  INC.— Pen- 
land,  N.  C.  Manufacturer  of  insulating 
mica.  Vice-president.  E.  A.  Dibbell;  man- 
ager, John  V.  Cox;  treasurer,  C.  G.  Cheva- 
lier. 

CAROLUS  MFG.  CO. — Sterling,  111 
Manufacturer  of  wire  clippers,  bolt  cutters 
and  nut  splitters.  President  and  treasurer, 

Mr.  B.  Carolus;  vice-president,  E.  F.  Caro- 
lus; secretary  and  general  manager,  L.  L. 
Carolus. 

„ CA,R!?ENTER  4 CO.,  GEORGE  B.— 440 
N.  Wells  St..  Chicago,  111.  Manufacturers 
of  cotton  waste,  etc. 

. CARPENTER  TAP  & DIE  CO.,  THE 
7*  Pawtucket,  R.  I.  Manufacturer  of 

v.rt^8;oilie"st0cks'  etc-  Business  es- 
tablished 1870. 

CARPET  CLEANERS. — See  Vacuum 
cleaners. 

CARPET  WASHERS,  ELECTRIC.— Mo- 
tor-driven portable  appliances  consisting  of 
scrubbing  brushes  and  tanks  together  with 
water-pumping  and  suction  attachments. 
They  are  very  largely  used  for  cleaning 
carpets  in  hotels,  clubs,  banks,  carpet  and 
rug-cleaning  establishments,  etc.  In  many 
cases  they  may  be  used  without  taking  up 
the  rug  or  carpet.  The  water  and  cleaning 
compound  may  be  spread  on  the  carpet  just 
ahead  of  the  brushes,  which  loosen  up  the 
dirt  and  thoroughly  scrub  the  carpet.  The 


soiled  water  and  most  of  the  remaining 
moisture  are  then  removed  by  the  suction 
apparatus. 

Manufacturers: 

Hamilton- Beach  Mfg.  Co.,  1301-39  Rapids 
Drive.  Racine,  Wis. 

INTERNATIONAL  FLOOR  MACHINE 
2^*  151  w.  36th  St.,  New  York, 

Y*  “International"  carpet  washer 
outfit  is  portable  and  electrically  oper- 
ated, used  for  washing  rugs  and  car- 
pets on  the  floor  both  by  carpet  clean- 
ing factories  and  by  hotels. 
Equipment  consists  of  two  machines, 
an  electrically  operated  scrubbing 
brush  and  a vacuum  machine,  this  last 
machine  being  used  for  removing  the 
soap  suds  from  the  carpet.  By  the 
use  of  this  outfit  the  carpet  of  an 
average  size  hotel  can  be  washed  in 
20  minutes  and  will  be  thoroughly  dry 
inside  of  two  hours. — Adv. 

KELLEY  ELECTRIC  MACHINE  CO., 
111-119  Dearborn  St.,  Buffalo.  N Y 
LANDERS.  FRARY  & CLARK.  New 
Britain,  Conn.  “Connersville." 
CARPO.— Trade  name  for  protective 
paints  manufactured  by  E.  I.  Du  Pont  de 
Nemours  & Co.,  Wilmington,  Del. 

CARRARA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gleason- 
Tiebout  Glass  Co.,  99  Commercial  St.. 
Brooklyn,  N.  Y. 

CARR.C.TE  CO..  THE. — 6436  Ferdinand 
bt..  Chicago,  111.  Manufacturer  of  welding 
compounds  for  heating  elements.  General 
manager,  Noel  Carrico. 

CARRICK  ENGINEERING  CO.— 538  S 
Clark  St.,  Chicago,  111.  Manufacturer  of 
regulators  for  dampers  and  mechanical 
stokers.  Business  established  1918.  Presi- 
dent and  general  manager,  G.  S.  Carrlck* 
treasurer,  John  G.  Hollmeyer. 

£,R  CONDITIONING  CO.  OF 
AMERICA.— Buffalo.  N.  Y.  Manufacturer 
of  air  washers,  humidifiers  and  dehumidi- 
fied- heating  and  ventilating  equipment 
Business  established  1908.  President  and 
general  manager.  H.  W.  Wendt.  Sr.;  vlce- 
pres  dent  and  treasurer,  E.  F.  Wendt;  vice- 
president  and  secretary,  H.  W.  Wendt,  Jr  • 
^Pretde,nt  «nd  8ales  manager,  C.  A. 

and  factory  490  Broad - 
S?y,wPU7al0,  N’  Y*  Branch  offices.  562  W. 
Washkigton  Blvd..  Chicago,  111.;  Philadel- 
Ifhia  pa.;  GJeveJand,  Ohio;  Pittsburgh.  Pa.; 

St‘  ^18,  Mo.;  Cincin- 
nati, Ohio;  Boston,  Mass.  Sales  repre- 
V?v  ^Pon  De  Visser  Co..  Detroit. 
Minn.'  W*  R NevIna  Co-  Minneapolis. 

cei*r™er  systems,  CASH  AND  PAR- 
CEL.— These  are  motor-driven  systems  in 
which  an  endless  belt,  chain  or  cable  mov- 
a ^finite  path  or  course  is  made 
^rry  cash  containers,  boxes,  baskets, 
bags  or  packages  from  one  point  to 
another  They  are  used  largely  in  depart- 
ment stores,  postoffices,  shipping  or  pack- 
ing rooms,  etc.  Time  and  energy  usually 
required  in  running  from  one  place  to 
a™>£er  are  saved  and  put  to  better  ad- 
vantage  by  giving  attention  to  some  other 
patron,  item  or  article  while  the  carrier 
system  is  in  operation.  The  number  of  em- 
ployees  needed  is  considerably  reduced  by 
their  use. 

Manufacturers: 

Baldwin  & Co.,  James  Co.,  358  W.  Madi- 
son  St..  Chicago,  111.  "Baldwin." 

Lam  son  Co.,  The,  100  Boylston  St.,  Bos- 
ton, Mass. 

Universal  Tube  Co..  321  W.  Ohio  St.,  Chi- 
cago, 111. 

CARS  AND  VELOCIPEDES  TRACK 
CONSTRUCTION  AND  INSptcTION-^In 

the  construction  and  maintenance  of  elec- 
tric railway  systems  it  is  often  necessary 
Tor  construction  and  operating  crews,  of- 
ficials and  inspectors  to  make  trips  over 
sections  of  the  road.  Cars  and  velocipedes 
of  standard-gage  construction,  operated 
either  by  a hand  mechanism  or  by  a gaso- 
line engine  are  mostly  used.  They  fre- 
quently carry  the  necessary  tools  and 
equipment  to  be  used  in  repairing  and  ex- 
amining switches,  signals,  etc.,  and  in  light- 
ing signal  and  other  lamps,  which  is  done 
by  hand  in  some  cases.  For  inspection 
and  signal  work  light-weight  and  speedy 
three- wheel  velocipedes  are  generally  em- 
ployed. All  such  cars  and  velocipedes  must 
be  of  such  construction  as  to  be  readily 
placed  on  or  removed  from  the  track,  so 
as  to  prevent  interference  with  normal 
traffic. 

Manufacturers: 

Buda  Co.,  The,  Harvey,  111, 
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CARS,  CABLE-STRINGING.— A seat  car- 
ried by  a light  frame  and  two  wheels, 
which  are  designed  to  run  on  the  mes- 
senger wire  which  supports  a telephone 
cable.  A man  sits  on  this  seat  and  works 
on  the  cable,  either  attaching  cable  hang- 
ers or  making  repairs. 

Manufacturers: 

Fatrmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave.,  Philadelphia,  Pa. 
“Aero.” 

CARS,  ELECTRIC,  MISCELLANEOUS.— 
Electric  cars  are  used  for  a number  of  pur- 
poses other  than  passenger  and  freight 
hauling.  In  the  maintenance  of  street  and 
interurban  electric  railway  systems,  con- 
struction material,  track  ballast,  new  ties 
and  rails  and  other  equipment  must  be 
transported  over  the  system,  and  this  is 
usually  accomplished  by  electric  cars. 
Dump  cars  are  also  used  to  a large  extent 
both  on  systems  of  this  type  and  for  in- 
dustrial purposes  where  coal  and  ash  are 
handled  by  cars.  Trolley  cars  of  special 
construction  equipped  with  a dumping  or 
tilting  and  righting  mechanism  are  used 
for  this  purpose.  Other  cars,  which  are 
practically  movable  machine  shops,  are 
used  in  the  repair  of  tracks  or  in  grind- 
ing the  rail  surface  and  rail  Joints,  making 
welds,  installing  bonds,  etc.  Also  see 
Sprinkling  cars,  electric  railway;  Snow 
plows  and  sweepers,  electric  railway;  Ex- 
cavators or  shovels,  electric. 

Manufacturers: 

Differential  Steel  Car  Co.w  Findlay,  Ohio, 
(mine  and  baggage). 

CARS,  ELECTRIC  RAILWAY,  BAT- 
TERY.— Self-contained  vehicles  comprising 
body  and  trucks  running  on  rails  used  for 
transportation  chiefly  or  passengers,  and 
propelled  by  electric  motors  mounted  on 
the  axles  of  the  trucks.  The  motor  de- 
rives its  power  from  storage  batteries  car- 
ried on  the  car.  Such  cars  are  used  on 
light  feeder  lines  where  trolley  equipment 
is  not  permitted.  The  battery  compart- 
ments are  often  so  arranged  that  the  dis- 
charged battery  can  readily  be  exchanged 
for  a freshly  charged  one  at  the  terminal 
station  or  other  convenient  point  along  the 
route. 

Manufacturers: 

* Brill  Co.,  The  J.  G.,  52nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Pressed  Steel  Car  Co.,  307  5th  Ave.,  Pitts- 
burgh, Pa. 

Railway  Storage  Battery  Car  Co.,  50 
Broad  St.,  New  York,  N.  Y. 

CARS,  ELECTRIC,  STREET  AND  IN- 
TERURBAN, TROLLEY.— Trolley  cars  for 
street  railway  and  Interurban  service  are 
substantially  built  cars  comprising  a car 
body,  generally  enclosed,  and  the  running 
gear  or  trucks,  propulsion  motors  and  brak- 
ing equipment.  They  are  used  chiefly  for 
the  transportation  of  passengers  and  are 
equipped  with  seats,  heaters,  lights  and 
other  equipment  for  the  convenience  of  the 
passengers.  Modern  cars  are  generally 
constructed  with  a steel  underframe  and 
use  very  little  wood  as  structural  members. 

There  are  two  general  types  of  cars  de- 
pending upon  the  length  of  the  car  body 
and  the  method  of  mounting  on  the  trucks. 
Car  bodies  up  to  about  35  or  40  ft.  are 
mounted  on  single  trucks  and  those  40  ft. 
and  longer  are  carried  on  double  trucks. 
The  motors  are  suspended  from  the  trucks 
and  there  are  generally  two  for  a single 
truck.  The  power  for  the  motors  is  ob- 
tained from  an  overhead  trolley  wire, 
through  a trolley  wheel,  harp,  pole,  base 
and  suitable  interior  wiring  and  control 
equipment.  Interurban  cars  are  sometimes 
provided  with  auxiliary  current-collecting 
shoes  for  use  in  sections  having  a third 
rail  instead  of  overhead  trolley  wire. 

Manufacturers: 

Brill  Co.,  The  J.  G..  62nd  St.  & Woodland 
Ave.,  Philadelphia,  Pa.  “Peter  Witt,” 
“Birney.” 

, McGuire-Cummings  Mfg.  Co.,  Ill  W. 
Monroe  St.,  Chicago,  111. 

Pressed  Steel  Car  Co.,  307  5th  Ave.,  Pitts- 
burgh, Pa. 

St.  Louis  Car  Co.,  8000  N.  Broadway, 
St.  Louis,  Mo. 

CARS,  ELEVATED  AND  SUBWAY.— 

These  cars  are  universally  of  double-track 
design  and  provided  with  air  brakes.  The 
motors  obtain  power  through  a shoe  slid- 
ing on  a rail  usually  located  outside  of  and 


parallel  to  one  of  the  track  rails;  this  rail 
is  insulated  from  ground  and  is  universally 
called  the  “third  rail.”  Occasionally  such 
cars  are  also  equipped  with  trolley  devices 
so  that  they  can  operate  over  sections  of 
track  having  overhead  trolley.  Multiple- 
unit  operation  is  common;  it  provides  one- 
half  or  more  of  the  cars  of  a train  as  mo- 
tor cars  but  permits  control  from  any  car 
that  happens  to  be  at  the  front,  whether 
it  is  a motor  car  or  not.  Trains  of  up  to 

10  cars  are  so  operated.  Doors  at  the 
middle  as  well  as  at  the  ends  are  often 
provided  to  facilitate  loading  and  unload- 
ing. All  cars  were  formerly  of  composite 
construction,  but  modern  types  are  built 
of  steel  throughout. 

Manufacturers: 

Brill  Co.,  The  J.  G.,  62nd  St.  & Wood- 
land Ave.,  Philadelphia.  Pa. 

Pressed  Steel  Car  Co.,  307  5th  Ave.,  Pitts- 
burgh, Pa. 

CARS,  GAS- ELECTRIC.  — Self-propelled 
cars  used  to  a limited  extent  on  railroads 
where  traffic  is  so  light  as  to  require  only 
a few  cars  a day,  as  on  feeders  for  steam 
and  electric  railroads  where  trolley-line 
construction  would  not  be  justified  by  the 
meager  income.  They  have  a gasoline  or 

011  engine  with  direct-connected  generator 
mounted  in  the  motorman’s  cab  or  in  a 
compartment  close  to  it.  The  generator 
supplies  power  for  the  driving  motors  and 
for  the  lights,  sometimes  in  conjunction 
with  a storage  battery.  The  battery  may 
be  charged  at  light  loads  and  serves  to  aid 
the  generator  set  on  hills  or  other  heavy 
loads,  thus  providing  a more  uniform  load 
for  the  engine  and  therefore  also  enabling 
a smaller  engine  to  be  used.  This  type  of 
car  has  advantages  over  the  ordinary  gaso- 
line-propelled car,  because  of  greater  flexi- 
bility of  control  and  the  higher  efficiency 
of  transmission  of  power  to  the  driving 
wheels.  The  use  of  this  type  of  car  is 
largely  dependent  upon  a cheap  fuel;  cars 
have  been  used  in  interurban  service  that 
consume  about  0.4  gal.  of  gasoline  per  car- 
mile. 

Manufacturers: 

Brill  Co.,  Thfe  J.  G..  62nd  St..  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1233.) 

Pressed  Steel  Car  Co.,  307  5th  Ave.,  Pitts- 
burgh, Pa. 

CARS  OR  BUSSES,  TRACKLESS  TROL- 
LEY.— Electrically  propelled  passenger  ve- 
hicles comprising  chassis  and  body  running 
on  the*  street  or  roadway.  They  resemble 
the  ordinary  automobile  bus  in  construc- 
tion and  service.  Power  for  the  motors  is 
obtained  from  an  overhead  wire,  by  means 
of  a swivel  trolley  so  designed  that  the  car 
or  bus  can  maneuver  considerably  under 
the  wire  and  yet  not  lose  contact  with  the 
source  of  power.  Since  they  do  not  run 
on  tracks,  such  vehicles  can  pass  each  other 
and  pass  around  other  vehicles  on  the  road. 
They  have  been  used  to  a limited  extent 
for  extensions  to  street  railways  into 
sparsely  settled  suburban  districts. 

Manufacturers: 

Brill  Co.,  The  J.  G..  62nd  St.  & Wood- 
land Ave.,  Philadelphia.  Pa. 

CARS,  POWER  HOUSE,  INDUSTRIAL 
RAILWAY,  ETC. — Various  types  of  small 
cars  are  used  around  a power  house  or 
large  industrial  plant  for  handling  coal, 
ashes,  construction  material  and  various 
finished  products.  These  are  often  steel 
dump  cars  that  run  on  a narrow'-gage  track. 
They  are  sometimes  pushed  by  hand  or 
hauled  by  a special  electric  car  or  small 
locomotive.  Various  forms  and  sizes,  with 
different  dumping  and  scooping  arrange- 
ments, are  made,  depending  on  the  material 
to  be  handled. 

Manufacturers: 

Differential  Steel  Car  Co.,  Findlay,  Ohio. 

Easton  Car  & Construction  Co.,  Easton, 
Pa.  N 

Lakewood  Engineering  Co.,  Cleveland, 
Ohio. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
“Ramapo.” 

CARS.  ELECTRIC,  TOY.— Miniature  elec- 
tric cars  designed  to  run  on  light  pressed 
metal  tracks  and  operated  by  a small  low- 
voltage  series  motor  from  battery  circuits. 
Can  also  be  operated  from  house  lighting 
circuits  through  a small  transformer. 
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Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Lionel  Corp..  The,  48-52  E.  21st  St.,  New 
York,  N.  Y.  “Lionel.” 

CARSPRING. — Trade  name  for  axle  gen- 
erator belts  for  car  lighting  equipments 
manufactured  by  the  New  Jersey  Car 
Spring  & Rubber  Co.,  Inc.,  Jersey  City, 
N.  J. 

CARTER,  J.  W.— Abilene,  Tex.— Manu- 
facturer of  cord  adjusters. 

CARTER- CRANE  CONTROLS.— 122  S. 
Michigan  Ave.,  Chicago,  111.  Manufacturer 
of  motor-operated  door  opening  and  closing 
devices.  Business  established  1915.  Presi- 
dent and  general  manager,  O.  M.  Carter; 
vice-president,  R.  L.  Benson;  secretary  and 
treasurer,  A.  F.  Bordwell. 

CARTONS,  CORRUGATED  FIBER. — Car- 
tons made  of  corrugated  fiber  are  some- 
times used  for  enclosing  electrical  appli- 
ances, especially  those  having  a number  of 
component  parts  that  are  shipped  and 
stocked  unassembled,  such  as  push-button 
switches  with  flush  plates,  necessary 
screws,  et<*.  They  are  also  used  on  sohrie 
of  the  larger  and  heavier  articles,  such  as 
electric  irons,  vibrators,  telephone  parts, 
etc.,  because  of  the  strength  of  the  carton; 
also  for  lamp  shades,  candle  stems,  and 
other  breakable  articles.  The  corrugated 
fiber  is  usually  the  center  ply  of  a three- 
ply  sheet,  the  outer  one  having  the  manu- 
facturer's name  in  many  cases  an  orna- 
mental design  to  assist  in  improving  the 
appearance  of  the  dealer’s  shelves  when 
the  material  is  stocked.  Cartons  of  this 
type  are  often  packed  in  corrugated  fiber 
boxes  for  shipping.  Also  see  Boxes,  corru- 
gated fiber,  packing  and  shipping. 

Manufacturers: 

Gair  Co.,  Robt.,  Brooklyn,  N.  Y. 

HINDE  & DAUCH  PAPER  CO..  THE. 
311  W.  Water  St.,  Sandusky,  Ohio. 
“Climax.”  (See  display  adv.  page 
1322.) 

Sefton  Mfg.  Co.,  1301  W.  35th  St..  Chi- 
cago, 111. 

CARTONS,  FLASHLIGHT.  — Flashlight 
cartons  are  generally  made  of  cardboard, 
for  the  purpose  of  shipping  and  stocking 
flashlights  and  flashlight  parts.  Attractive 
designs  and  colored  displays  are  generally 
used  so  that  a stock  of  flashlights  on  the 
shelf  will  attract  the  attention  of  custo- 
mers in  the  store.  They  also  serve  to  pro- 
tect the  flashlight  cases  from  corrosion  and 
scratching  and  from  becoming  dusty  and 
dirty,  and  they  provide  a much  easier  way 
of  handling  large  quantities  of  flashlights. 

Manufacturers: 

Campbell  Paper  Box  Co.,  South  Bend. 
Ind. 

Good  Mfg.  Co.,  The,  160  N.  Wells~3F., 
Chicago,  111. 

Sefton  Mfg.  Co.,  1301  W.  35th  St.,  Chi- 
cago, 111. 

CARTONS,  INCANDESCENT  LAMP.— 
Cartons  made  of  cardboard  provided  to  pro- 
tect the  lamp  during  shipment  and  stock- 
ing and  to  provide  an  easy  means  of  han- 
dling several  lamps.  They  are  made  to 
contain  several  lamps  in  the  smaller  sizes, 
the  lamps  being  separated  and  protected 
from  each  other  by  corrugated  cardboard 
cylinders.  Larger  sizes  of  lamps,  generally 
100-watt  or  above,  are  furnished  in  indi- 
vidual cartons,  although  a larger  container 
may  also  be  used  to  hold  several  lamps. 
The  cartons  are  usually  of  attractive  ap- 
pearance and  add  to  the  appearance  of  the 
dealer’s  shelves  when  in  stock.  Millions  of 
these  cartons  are  used  annually. 

Manufacturers: 

Campbell  Paper  Box  Co.,  South  Bend, 
Ind. 

Good  Mfg.  Co.,  The.  160  N.  Wells  St., 
Chicago,  III. 

Sefton  Mfg.  Co.,  1301  W.  35th  St.,  Chi- 
cago. 111. 

CARTONS,  MISCELLANEOUS.— Cartons 
are  used  in  shipping  many  small  electrical 
devices  and  parts  that  are  to  be  kept  in 
stock  on  a dealer’s  shelf.  Some  of  these 
are  switches,  fuses,  attachment  plugs, 
sockets,  flush  plates,  electric  irons,  and 
various  other  appliances.  In  general,  car- 
tons are  designed  so  as  to  attract  atten- 
tion, as  well  as  to  facilitate  stocking  of  the 
devices  together  with  mounting  screws  and 
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other  accessory  parts  in  the  same  carton, 
and  to  protect  the  articles  from  corrosion, 
loss.  etc. 

Manufacturers: 

Campbell  Paper  Box  Co.,  South  Bend, 
Ind. 

Dunbar,  Hubert  C.,  53  W.  Jackson  Blvd., 
Chicago,  111. 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago.  111. 

National  Folding  Box  Co.,  New  Haven, 
Conn. 

Sefton  Mfg.  Co.,  1301  W.  35th  St.,  Chi- 
cago. 111. 

CARTS,  LINEMEN’S  TOOL  AND  SUP- 
PLY.— Carts  used  by  linemen  for  carrying 
tools  and  various  supplies  are  made  both 
as  hand  push-carts  and  as  horse-drawn 
or  trailer  carts.  They  are  provided  with 
compartments  for  holding  the  tools,  etc., 
and  usually  with  a hinged  cover,  some- 
times in  the  shape  of  a roof,  so  as  to  shed 
water  readily.  In  some  cases  a reel  for 
paying  out  and  rewinding  wire  is  mounted 
on  the  cart,  although  usually  this  is  on  a 
separate  cart. 

Manufacturers: 

Dicke  Tool  Co.,  The,  Downer’s  Grove, 

111. 

CARTY,  JOHN  J.— An  electrical  engi- 
neer, born  at  Cambridge,  Mass.,  1861.  After 
completing  the  course  at  the  Cambridge 
Latin  School,  he  entered  the  employ  of 
the  Telephone  Dispatch  Co.,  of  Boston,  in 
1879.  In  1887  he  was  placed  in  charge  of  the 
cable  department  of  the  Western  Electric 
Co.,  in  New  York,  and  In  1889  he  entered 
the  service  of  the  New  York  Telephone 
Co.,  of  which  he  was  made  chief  engineer. 
In  1908  he  was  appointed  chief  engineer  of 
the  American  Telephone  & Telegraph  Co., 
and  in  1919  one  of  its  vice-presidents. 
Colonel  Carty  invented  a test  system  for 
multiple  switchboards,  and  installed  the 
first  metallic-circuit  multiple  switchboard. 
He  has  made  many  other  improvements  in 
the  design  and  installation  of  telephone 
cables  and  switchboards.  Among  the  im- 
portant achievements  accomplished  under 
his  direction  are:  The  transcontinental 
telephone  line,  3,400  miles  long,  which  was 
formally  opened  for  commercial  use  on 
Jan.  25,  1915,  connecting  San  Francisco 
and  New  York;  the  underground  telephone 
cable  between  Boston  and  Washington, 
D.  C.;  the  establishment  of  radio  tele- 
phone communication  from  the  naval  radio 
station  at  Arlington,  Va.,  to  the  Hawaiian 
Islands  and  to  the  Eiffel  Tower  at  Paris, 
France.  He  received  the  Longstretch 
medal  from  the  Franklin  Institute  in  1903; 
the  Franklin  medal  in  1916,  and  the  Edison 
medal  from  the  American  Institute  of 
Electrical  Engineers  in  1918.  During  the 
World  War  he  was  commissioned  major  in 
the  Signal  Officers*  Reserve  Corps  in  Jan- 
uary, 1917,  and  was  ordered  to  active  serv- 
ice in  April,  1917.  In  August.  1917,  he 
was  promoted  to  colonel  in  the  Signal 
Corps.  For  his  service  in  France  he  re- 
ceived the  D.  S.  M.  (U.  S.  A.),  Officer  of 
the  Legion  of  Honor  (France),  and  the 
Order  of  the  Rising  Sun  and  Order  of  the 
Sacred  Treasure  (Japan).  In  1915-16  he 
was  president  of  the  American  Institute  of 
Electrical  Engineers. 

CARY  SPRING  WORKS.— 240-242  W. 
29th  St.,  New  York,  N.  Y.  Manufacturers 
of  spring  wire  and  springs  for  all  purposes. 
President,  Edward  M.  Cary;  secretary, 
P.  H.  Hill;  treasurer,  F.  R.  Cary. 

CASCADE. — An  electrical  connection  in 
which  a winding  of  one  machine  is  con- 
nected to  a different  winding  of  another 
machine,  as  the  secondary  of  an  induction 
machine  to  the  primary  of  another  or  to 
the  armature  of  a synchronous  converter. 
The  object  in  such  a case  is  to  reduce  the 
speed  or  the  frequency.  It  is  also  called  a 
tandem  or  a concatenated  connection. 

This  term  is  also  applied  to  a series 
connection  of  condensers.  When  they  are 
connected  in  this  manner  the  equivalent 
capacitance  of  the  combination  is  reduced. 
See  Condensers,  .static,  parallel  and  series. 

CASCADE  TIMBER  CO.— Tacoma. 
Wash.  Manufacturer  of  cedar  poles  and 
railway  ties. 

CASCO. — Trade  name  for  leather  belting 
and  belt  lacing  manufactured  by  the 
Charles  A.  Schieren  Co.,  30-38  Ferry  St., 
New  York.  N.  Y. 

CASES,  FLASHLIGHT.— Flashlight  cases 
are  made  in  a number  of  forms  and  sizes. 
The  most  common  forms  are  the  cylin- 
drical and  vest-pocket  form,  which  is  sim- 
ilar to  a cigarette  case.  The  cases  are 
commonly  made  of  vulcanized  fiber  or  of 
sheet  metal,  which  is  enameled  or  nickel- 
plated.  Special  forms  are  made,  such  as 


candles,  fountain  pens,  pencils,  pistols,  lan- 
terns, etc.,  and  these  are  made  of  the 
same  materials.  Attractive  silver-plated 
cases  are  also  made  in  special  designs. 
The  case  always  provides  protection  for 
the  battery  and  a switch  of  some  sort  and 
also  provides  a mounting  for  the  reflector, 
lens  and  lamp  socket,  together  with  the 
battery  contacts. 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & 
Orton  St.,  Long  Island  City,  N.  Y. 

Bright  Star  Battery  Co.,  310  Hudson  St., 
New  York,  N.  Y. 

Burgess  Battery  Co..  Madison.  Wis. 

Comet  Battery  Co.,  The,  1362  E.  3rd  St., 
Cleveland,  Ohio. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago.  111. 

Diamond  Electric  Specialties  Corp..  101 
S.  Orange  Ave.,  Newark,  N.  J. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F.” 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn.  N.  Y. 

French  Battery  & Carbon  Co.,  Madison, 
Wis. 

International  Battery  Co.,  Inc.,  453-455 
Broome  St.,  New  York,  N.  Y. 

Niagara  Searchlight  Co.,  Inc.,  Ferry  & 
8th  Sts.,  Niagara  Falls,  N.  Y. 
“Niagara.’’ 

Novo  Mfg.  Co.,  Inc..  424  W.  33rd  St., 
New  York,  N.  Y.  “Novo.” 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111.  “Peerless.” 

SCOVILL  MFG.  CO..  99  Mill  St.,  Water- 
bury.  Conn.  (See  display  advertise- 
ment on  page  1327.) 

Stuart  Products  Corp.,  665  Washington 
Blvd.,  Chicago.  111. 

Usona  Mfg.  Co.,  The,  1 Hudson  St.. 
New  York.  N.  Y. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Wilmineton  Fibre  Specialty  Co..  Wilming- 
ton, Del.  “Wilmington  Fibre.” 

CASES.  INSTRUMENT  - CARRYING.— 
Cases  designed  to  protect  and  enclose  port- 
able instruments  when  not  in  use.  They 
are  used  on  various  instruments,  such  as 
voltmeters,  ammeters,  wattmeters,  testing 
sets,  fault  finders,  and  other  portable  in- 
struments of  a similar  character.  Both 
wooden  and  leather  cases  are  used.  The 
wooden  cases  are  often  made  of  cherry 
or  mahogany,  so  as  to  give  a good  appear- 
ance, as  well  as  strength.  They  are  gen- 
erally provided  with  a leather  carrying 
handle.  leather  cases  are  usually  neater 
than  the  wooden  case  and  less  bulky.  They 
are  nearly  always  provided  with  a long 
shoulder  strap  and  are  used  to  enclose 
meters  and  other  instruments  used  by  in- 
spectors, trouble  men,  etc. 

Manufacturers: 

BUHRKE  CO.,  R.  H..  1238  Fullerton 
Ave.,  Chicago,  111. 

Redmanol  Chemical  Products  Co.,  636-678 
W.  22nd  St.,  Chicago,  111.  “Redmanol.” 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark.  N.  J. 

CASES,  TRANSFORMER.— An  iron  case 
or  tank  for  holding  and  protecting  the  core 
and  coils  of  the  transformer.  The  case 
also  holds  oil  which  circulates  throughout 
the  coils.  Cast  iron  to  used  in  making 
many  of  the  tanks.  The  bottom  and  sides 
are  cast  as  one  piece  to  prevent  oil  leak- 
age. In  some  cases  the  sides  are  of  sheet 
iron  set  in  a cast  iron  base.  Many  cases 
are  of  corrugated  construction  for  cooling 
purposes,  as  this  increases  the  radiating 
surface.  In  larger  sizes  this  is  carried  still 
farther  by  providing  radiators  or  tubes  in 
which  the  oil  may  be  cooled.  These  are 
placed  entirely  around  the  circumference 
of  the  case. 

Manufacturers: 

American  Manganese  Bronze  Co., 
Holmesburg  Junction,  Philadelphia,  Pa. 
“Spare’s.” 

BUHRKE  CO.,  R.  H.,  1238  Fullerton 
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Littleford  Bros.,’  453  E.  Pearl  St.,  Cincin- 
nati, Ohio. 

Ormsby  Co..  Ltd.,  The  A.  B.,  48  Abell 
St..  Toronto,  Ont.,  Can. 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  & Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh.” 

CASH  CO„  A.  W.— Decatur,  111.  Manu- 
facturer of  valves. 

CASING,  FIXTURE.— Fixture  casing  or 
tubing  is  generally  made  of  brass.  It  is 
made  in  several  sizes  and  several  forms, 
such  as  plain  round,  square,  reeded  round, 
oval,  rope  and  batwing.  It  is  made  in 
sizes  up  to  about  one  inch  in  diameter  in 
nearly  all  shapes  and  up  to  two  inches  for 
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plain  round  casing.  Six-foot  lengths  are 
generally  furnished  and  the  fixture  manu- 
facturer then  cuts  it  to  the  proper  length. 
Seamless  tubing  or  brazed-seam  casing  is 
the  best  grade,  although  casing  having  the 
edges  crimped  or  locked  together  on  the 
inside  is  also  satisfactory  for  many  pur- 
poses and  is  much  cheaper.  This  Is  also 
made  of  steel,  copper,  zinc,  etc. 

Substitutes  for  brass  have  been  used  in  a 
number  of  cases  to  give  special  coloring 
or  moisture  and  corrosion-resisting  prop- 
erties. White  metals  containing  zinc  In 
large  proportion  and  other  special  alloys 
which  when  polished  have  the  appearance 
of  nickel  or  silver  plate,  but  are  much 
more  free  from  tarnishing,  are  used  In 
many  cases. 

Manufacturers: 

Andresen  Co.,  Jacob,  258  Third  Ave.  S., 
Minneapolis,  Minn. 

Best  Electric  Corp,  476  Broadway,  New 
York.  N.  Y. 

Crescent  Brass  Products  Co.,  The,  8410 
Lake  Ave.,  Cleveland,  Ohio. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York.  N.  Y. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago.  111. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee  W is 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

CAS- O- LUX. — Trade  name  for  desk  and 
table  lamps,  lighting  fixtures  and  lighting 
units  manufactured  by  Cassidy  Co.,  Inc., 
15-21  Wilbur  Ave.,  Long  Island  City,  N.  Y. 

CASSIDY  CO„  INC.— 15-21  Wilbur  Ave., 
Long  Island  City,  N.  Y.  Manufacturer  of 
lighting  fixtures  and  desk  lamps.  Presi- 
dent, treasurer  and  general  manager, 

G.  W.  Cassidy;  secretary,  C.  G.  McCarthy; 
sales  manager,  W.  R.  McCoy. 

CASSIDY-FAIRBANK  MFG.  CO.— 6126 
S.  La  Salle  St.,  Chicago,  111.  Manufacturer 
of  sheet  metal  stampings  and  wood  handles. 

CASTINGS,  ALUMINUM,  BRASS, 
BRONZE,  COPPER,  ZINC.— Cast  aluminum 
is  the  lightest  metal  in  common  use.  The  ^ 
ease  with  which  it  can  be  attractively  fin- 
ished makes  it  very  popular  for  table  and 
kitchen  ware,  casings  for  household  vacuum 
cleaners,  covers  for  electrical  instruments, 
etc.  Aluminum  castings  as  heavy  as  480 
lbs.  have  been  made,  but  castings  200  lbs. 
are  considered  large  ones.  Aluminum  is 
seldom  used  pure  in  castings,  as  it  is  too 
soft  and  porous.  It  is  commonly  alloyed 
with  zinc,  and  less  commonly  with  copper. 
Most  aluminum  castings  change  their  char- 
acteristics at  normal  temperature  after 
casting.  This  is  called  “aging,”  and  in- 
creases the  tensile  strength  and  decreases 
the  elongation. 

Brass  castings  are  of  various  copper-zinc 
alloy  composition,  often  with  a small  per- 
centage of  lead  added,  depending  on  the 
special  purposes  for  which  the  brass  is 
needed.  The  alloy  is  usually  prepared  by 
melting  the  proper  metal  ingredients  In  a 
furnace  and  then  casting  the  molten  brass 
in  molds;  scrap  brass  is  often  remolten, 
however.  Several  types  of  furnace  are 
used.  The  oldest  still  in  service  is  the 
floor  type  furnace,  using  coke  fuel  and  a 
crucible;  there  are  also  various  forms  of 
tilting  or  continuously  rolling  furnaces 
mounted  on  pedestals  and  using  oil  or 
gas  for  fuel;  the  most  modern  type  is  the 
electric  brass  melting  furnace,  which  is 
either  tilting  or  rolling  furnace  using  the 
electric  resistance  or  arc  principles  for 
heating  the  charge.  In  fuel-fired  furnaces, 
in  order  to  prevent  burning  the  zinc,  the 
copper  is  usually  melted  first  and  the  zinc 
and  lead  then  added.  (For  details  and  ad- 
vantages of  electric  brass  melting  furnaces, 
see  Furnaces,  electric,  brass  melting.)  The 
temperature  of  the  charge  is  often  checked 
by  a thermocouple  thrust  directly  into  the 
charge.  Brass  castings  are  especially  de- 
sirable where  lightness  and  strength  are 
desired,  in  combination  with  nonrusting  and 
ornamental  qualities.  Most  cast  parts 
forming  conducting  parts  of  an  electrical 
appliance  are  of  brass. 

In  many  cases  in  which  a high  copper 
alloy  is  desired,  especially  where  both  high 
conductivity  and  toughness  are  necessary, 
bronze  castings  are  used.  The  more  cop- 
per used  In  the  alloy  the  higher  its  con- 
ductivity. Trolley  wheels  illustrate  a pro- 
nounced demand  for  both  toughness  and 
high  conductivity.  The  foundry  methods 
used  in  making  bronze  castings  are  prac- 
tically as  used  in  making  brass.  For  spe- 
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'cial  purposes,  phosphorus  is  added  in  stick 
form  to  the  melted  charge  to  give  phosphor- 
bronze,  manganese  to  give  manganese 
bronze,  aluminum  for  aluminum  bronze, 
etc.  Manganese  bronze  with  a tensile 
strength  as  high  as  90,000  lbs.  per  sq.  In. 
and  an  elongation  of  30%  is  obtained.  A 
bronze  containing  from  16%  to  25%  of  tin 
is  used  in  bells,  gongs,  whistles,  etc.,  where 
resonant  quality  is  desired.  Bronze  with 
a tin  content  of  about  11%  and  a maximum 
of  0.2%  phosphorus  is  much  used  for  the 
worm  gegrs  of  motor- truck  axles. 

Copper  castings  are  used  where  the  best 
obtainable  electrical  conductivity  is  de- 
manded, where  resistance  to  the  action  of 
certain  substances  is  necessary,  or  where 
a high  ornamental  finish  is  required. 
Many  high-grade  lighting  fixtures,  espe- 
cially for  table  use.  are  of  copper  cast- 
ings. Fuse  and  switch  clips,  heavy  cable 
terminal  lugs,  busbar  connectors,  brush- 
holder  parts,  etc.,  are  nearly  always  of 
pure  copper  castings.  The  preparation  of 
copper  castings  is  much  the  same  as  that 
of  bronze  or  brass  except  that  by  careful 
addition  of  small  amounts  of  certain  other 
metals  the  castings  can  be  made  more 
tough  without  much  sacrifice  in  conductiv- 
ity. 

On  account  of  its  porosity  and  struc- 
tional  weakness  the  use  of  pure  or  un- 
alloyed zinc  in  castings  is  comparatively 
limited.  Probably  the  most  extensive  use 
to  which  zinc  castings  are  put  in  electrical 
work  is  as  electrodes  of  primary  batteries. 

Electrical,  manufacturers  often  find  it  of 
advantage  to  have  castings  of  these  va- 
rious metals  and  alloys  made  by  founders 
who  have  extended  experience  in  and  spe- 
cial facilities  for  their  production. 

Manufacturers. 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste. 
Marie,  Ont.,  Can. 

American  Foundry  Co.,  Inc.,  The,  Spring- 
field  Ave.  & S.  11th  St..  Newark,  N.  J. 

Bawden  Machine  Co.,  Ltd.,  163-75  Ster- 
ling Road,  Toronto,  Ont.,  Can. 

Bayer  Foundries  Co.,  4057  Park  Ave., 
St.  Louis.  Mo. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bosworth-Ard  Machine  & Foundry  Co., 
Anniston,  Ala. 

Bronze  Metal  Co..  30  Church  St.,  New 
York.  N.  Y.  “Vim  Metal." 

Buckeye  Tempered  Copper  & Brass  Co., 
Mansfield.  Ohio.  (Brass  and  copper.) 

Caldwell  & Co..  Inc.,  Edward  F,,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Cambridge  Brass  Co.,  815  Somerville  Ave., 
Cambridge,  Mass.  (Brass  for  fixtures.) 

Capitol  Brass  Works,  Detroit.  Mich. 
"Capitol." 

Champion  Brass  Works.  Coldwater,  Mich. 

Champion  Hardware  Co.,  Geneva,  Ohio. 

Chickasaw  Machine  & Foundry  Co., 
Memphis.  Tenn.  (Brass.) 

Clarksville  Foundry  & Machine  Works, 
Red  River  St.  & L.  & N.  R.  R.,  Clarks- 
ville, Tenn. 

Cleveland  Crane  & Engineering  Co.,  The, 
Wickliffe,  Ohio. 

Cooley  Electric  Co.,  George  R.,  912  West- 
ern Ave.,  Seattle.  Wash. 

Crescent  Brass  Products  Co.,  The,  8410 
Lake  Ave.,  Cleveland.  Ohio  (brass). 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9  W. 
13th  St..  New  York.  N.  Y.  (brass). 

Doehler  Die-Casting  Co.,  Court  & Hunt- 
ington Sts.,  Brooklyn.  N.  Y.  (aluminum, 
brass,  bronze,  tin,  lead,  zinc),  "Do-Di" 
brass  and  bronze. 

Dominion  Steel  Products  Co.,  Ltd.,  Brant- 
ford. Ont.,  Can. 

Dow,  Inc..  L.  B.,  Keene,  N.  H. 

Eagle  Smelting  & Refining  Works,  Ltd., 
41-45  Prince  St..  Montreal,  Que.,  Can. 
(brass  and  bronze). 

Edward  Valve  & Mfg.  Co..  The.  1200  W. 
145th  St.,  East  Chicago,  Ind.  (brass, 
bronze,  copper) . 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Empire  Brass  Mfg.  Co..  Ltd.,  London, 
Ont.,  Can.  (brass  for  electric  fixtures). 

Faries  Mfg.  Co.,  Decatur.  111. 

Fischer-Sweeny  Bronze  Co.,  Inc.,  1301 
Grand  St.,  Hoboken.  N.  J. 

Flour  City  Ornamental  Iron  Co.,  27th  St. 
& 28th  Ave.  S.,  Minneapolis,  Minn. 

Franklin  Die-Casting  Corp.,  Magnolia  & 
Gifford  Sts.,  Syracuse,  N.  Y.  (alum- 
inum). 

Graham  Co.,  James,  293  Wooster  St., 
New  Haven,  Conn. 

Griffiths  & Son,  James  A..  1315-1317  But- 
tonwood St..  Philadelphia,  Pa. 

Hall  Switch  & Signal  Co.,  Garwood.  N.  J. 


Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Harley  Co.,  The,  Page  Blvd.,  Springfield, 
Mass. 

Harris  & Co.,  Arthur,  212  Curtis  St., 
Chicago,  111. 

Hills-McCanna  Co.,  2025  Elston  Ave., 
Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Illinois  Malleable  Iron  Co.,  1801-1825 
Diversey  Pkwy.,  Chicago,  111. 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago.  111.  "XLNT." 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago,  111. 

L.  A.  Brass  Foundry,  1539  E.  16th  St., 
Los  Angeles,  Cal.  (brass). 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Loeffelholz  & Co.,  170-182  Clinton  St., 
Milwaukee,  Wis. 

Lough  Bros.,  90  West  St.,  New  York, 
N.  Y.  (brass,  bronze  and  aluminum). 

Lumen  Bearing  Co.,  Buffalo,  N.  Y.  "Old 
Genuine." 

LUMINOUS  UNIT  CO.,  Division  of  the 
St.  Louis  Brass  Mfg.  Co.,  2615  Wash- 
ington Ave.,  St.  Louis,  Mo.  (See  dis- 
play advertisement  on  pages  1276-7.) 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Marine-Hardware-Equipment  Co.,  South 
Portland.  Me.  (bronze). 

McClave-Brooks  Co.,  Poplar  St.  & Park 
PI.,  Scranton,  Pa.  (aluminum,  brass, 
bronze). 

Meyerberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway.  St.  Louis,  Mo. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

National  Bronze  & Aluminum  Foundry 
Co.,  The.  Cleveland,  Ohio.  "Nabralco." 

Natfonal  Electric  Co.,  302  Kanawha  Na- 
tional Bank  Bldg.,  Charleston,  W.  Va. 

NePage-McKenny  Co.,  Armour  Bldg., 
Seattle,  Wash. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

North  American  Smelting  Co.,  9th  & 
Thompson  Sts.,  Philadelphia.  Pa. 

Pacific  Metal  Works,  153-159  1st  St.,  San 
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Parker  White  Metal  & Machine  Co., 
South  Erie,  Pa. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  (brass).  “Pennsylvania." 

POLACHECK  & BRO.  CO..  CHARLES. 
217  3rd  St.,  Milwaukee,  Wis. 

Reading  Brass  Works,  Reading.  Pa. 
(brass). 

Reeves  & Co.,  Inc.,  Paul  S.,  1415-25 

Catharine  St.,  Philadelphia,  Pa. 
"Niagara." 

Rempis  & Gallmeyer  Foundry  Co.,  524 
Front  Ave.,  N.  W.,  Grand  Rapids, 
Mich,  (brass  and  aluminum). 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St..  Baltimore.  Md. 

Rome  Mfg.  Co..  Rome.  N.  Y.  “Rome." 

St.  Catharines  Brass  Works,  The,  George 
St.,  St.  Catharines,  Ont..  Can. 

ST.  LOUTS  BRASS  MFG.  CO.,  2615 
Washington  Ave.,  St.  Louis,  Mo. 
(brass,  bronze). 

Sani  Products  Co.,  209  W.  Randolph  St., 
Chicago,  111. 

Sherman.  Eugene  M..  Bellevue,  Wash, 
(brass). 

STANDARD  ELECTRIC  & MFG.  CO- 
SOS 1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 

Tallman  Brass  & Metal,  Ltd.,  Wilson 
St.,  Hamilton,  Ont.,  Can. 

Termaat-Monahan  Mfg.  Co.,  Oshkosh, 
Wis.  (cast  iron). 

Thompson  Machinery  Co.,  Ltd.,  Grand 
Bay,  N.  B.,  Can. 

Titanium  Bronze  Co.,  Inc..  Sugar  & 
Lafayette  Sts.,  Niagara  Falls,  N.  Y. 
(pure  copper). 

United  Metal  Mfg.  Co.,  Inc.,  27  Shipping 
St..  Norwich,  Conn. 

Universal  Bearing  Bronze  Co.,  Winsted, 
Conn,  (brass  and  aluminum). 

Waterbury  Mfg.  Co.,  236  Grand  St.. 
Waterbury,  Conn. 

Watson,  Frye  Co..  Ltd.,  213-223  Front 
St.,  Bath,  Me.  (brass  and  bronze). 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St.. 
Brooklyn,  N.  Y. 

CASTINGS,  DIE. — Die  castings  are  made 
in  automatic  machines  handling  carefully 
finished  metal  molds,  into  which  the  molt- 
en metal  is  forced  under  pressure.  The 
alloys  used  are  such  as  will  stand  quick 
cooling  and  give  clean,  sharp  outlines. 
Zinc-base  alloys  use  88rc  zinc,  8%  tin  and 


4%  copper.  Tin-base  alloys  used  86% 
tin,  6%  copper  and  8%  antimony.  Lead- 
base  has  83%  lead  and  17%  antimony.  One 
of  the  most  useful  alloys  for  die  casting 
is  the  aluminum  base,  92%  aluminum  and 
8%  copper.  Manganese  bronze  having  a 
tensile  strength  of  60,000  lbs.  per  sq.  in. 
and  a melting  point  of  1,800°F.  is  die-cast 
so  accurately  that  only  a few  thousandths 
of  an  Inch  need  be  removed  in  finishing. 

The  uses  to  which  die  castings  are  com- 
monly put  are  very  numerous:  in  general, 
they  include  practically  all  small  parts  in 
which  it  is  desired  to  secure  both  strength 
and  quite  accurate  dimensions  with  little 
or  no  subsequent  machining  or  finishing 
work.  Among  these  are  parts  of  appli- 
ances, instruments,  meters,  automotive 
electrical  equipment,  etc.  The  die-casting 
process  is  especially  suited  to  production 
in  large  quantities,  and  under  these  con- 
ditions gives  high  quality  as  well  as  quan- 
tity at  relatively  low  cost.  The  process 
requires  special  equipment  and  skill  and 
gives  best  results  when  the  castings  are 
made  by  founders  who  are  specialists  in 
this  line.  Such  companies  are  usually  pre- 
pared to  give  estimates  based  on  detail 
drawings  and  specifications  and  in  many 
cases  can  make  suggestions  for  improve- 
ment of  designs. 

Manufacturers: 

Acme  Die  Casting  Corp.,  87  35th  St., 
Brooklyn.  N.  Y.  "Alumac." 

Alemite  Die-Casting  & Mfg.  Co.,  341-51 
W.  Chicago  Ave..  Chicago,  111. 

BARNHART  BROS.  & SPINDLER, 
Monroe  & Throop  Sts.,  Chicago,  111. 
"Superior,"  "Tenso."  (See  display 
adv.  page  1329  ) 

Bushnell  Mfg.  Co..  2926  Telegraph  Ave., 
Berkley,  Cal. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  "C.  & D." 

Doehler  Die-Casting  Co..  Court  & Hunt- 
ington St..  Brooklyn.  N.  Y. 

Franklin  Die-Casting  Corp.,  Magnolia  & 
GifTord  Sts.,  Syracuse.  N.  Y. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  "XLNT." 

Legler-Eilerman  Co.,  The.  Dayton,  Ohio. 

Lough  Bros.,  90  West  St.,  New  York, 
N.  Y. 

Milwaukee  Die  Casting  Co.,  297  4th  St., 
Milwauke,  Wis. 

Mueller  Mfg.  Co..  Ltd.,  W.  H.,  Sarnia. 
Ont.,  Can. 

National  Lead  Co.,  Ill  Broadway,  New 
York%  N.  Y. 

Recording  Devices  Co..  The.  5th  & Nor- 
wood Sts.,  Dayton,  Ohio. 

Rome  Mfg.  Co.,  Rome,  N.  Y.  “Rome." 

Stewart  Mfg.  Corp.,  4538  Fullerton  Ave., 
Chicago.  111. 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton.  Ont.,  Can. 

Titanium  Bronze  Co.,  Inc.,  Sugar  & 
Lafayette  Sts.,  Niagara  Falls,  N.  Y. 

Twin  City  Die  Castings  Co..  Talmage  & 
33rd  Aves.,  S.  E.,  Minneapolis,  Minn. 

Veeder  Mfg.  Co.,  Sargeant  A Garden  Sts., 
Hartford,  Conn. 

CASTINGS,  ELECTRIC  STEEL.— Elec- 
tric steel  castings  are  those  made  from 
steel  that  has  been  molten  in  an  electric 
furnace.  The  furnaces  used  are  either  of 
the  arc  or  resistance  types.  The  advan- 
tages of  electric  steel  castings  are  numer- 
ous, among  these  being  the  following:  The 
steel  is  much  more  uniform  in  composition 
and  more  homogeneous  throughout  any 
casting;  it  has  been  found  in  general  aver- 
age practice  that  electric  steel  is  uniformly 
better  for  castings  by  a very  high  percent- 
age; it  is  practically  free  from  blowholes 
or  other  defects  and  consequently,  the  per- 
centage of  rejections  in  castings  is  very 
much  reduced;  electric  steel  can  be  poured 
at  a much  higher  temperature  in  a still  or 
dead  condition  and  it  has,  therefore,  be- 
come possible  to  produce  intricate  thin- 
section  castings  with  regularity  and  with- 
out a high  percentage  of  rejections.  As 
a result  of  these  and  other  advantages  elec- 
tric steel  castings  are  now  used  for  many 
purposes  not  available  heretofore  for  steel 
castings.  It  has  permitted  meeting  the 
demand  for  quality  products  of  various 
kinds.  Comparisons  between  electric  steel 
and  open-hearth  steel  have  shown  the  for- 
mer to  be  invariably  superior  in  tensile 
strength,  purity  and  homogeneity.  The 
tonnage  of  electric  steel  castings  produced 
in  the  United  States  in  the  last  few  years 
has  rapidly  increased.  In  1914  the  total 
electric  steel  prdouction  was  24,009  tons, 
whereas  in  1918  it  was  511,364  tons. 

Unless  the  manufacturer  has  sufficient 
need  for  electric  steel  castings  to  warrant 
installation  of  an  electric  furnace  for  their 
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production,  he  should  have  these  castings 
made  in  a foundry  that  has  electric  furnaoe 
equipment.  Founders  who  have  made  a 
specialty  of  producing  electric  steel  castings 
have  made  a careful  study  of  the  methods 
for  securing  the  best  results  and  have 
equipment  available  for  securing  electric 
steel  of  various  compositions  to  meet  any 
special  requirements. 

Manufacturers: 

Belle  City  Malleable  Iron  Co.,  1500  Kewa- 
nee  St..  Racine/  Wis. 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvi- 
dere  St.,  Sherbrooke.  Que.,  Can. 

Chicago  Steel  Foundry  Co.,  3720  S.  Ked- 
zie  Ave..  Chicago,  111. 

Crucible  Steel  Casting  Co.,  Lansdowne, 
Pa. 

Falk  Co..  The,  Milwaukee.  Wis. 

Lebanon  Gear  A Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

McConway  A Torley  Co.,  The,  Pittsburgh. 
Pa. 

Pressed  Steel  Car  Co.,  307  5th  Ave., 
Pittsburgh.  Pa. 

Racine  Steel  Castings  Co..  Racine.  Wis. 

Wharton,  Jr.,  C.  Co.,  Inc.,  William. 
Easton.  Pa. 

CASTINGS.  MALLEABLE  IRON.— Mal- 
leable cast  iron  has  physical  properties 
between  those  of  gray  iron  and  steel  cast- 
ings. Its  tensile  strength  varies  between 
40.000  and  60,000  lbs.  per  sq.  In.  with  an 
elongation  of  from  2%%  to  5%%.  Malle- 
able iron  is  preferred  to  ordinary  gray  iron 
for  uses  involving  twisting  or  bending 
stresses,  impact,  etc.  Owing  to  the  method 
of  its  manufacture,  malleable  castings 
should  be  used  as  nearly  as  possible  in 
their  original  condition.  Malleable  iron 
lends  itself  to  the  manufacture  of  the  light 
sections  so  often  necessary  in  electrical 
work,  such  as  brackets,  steps,  covers,  cable 
and  pipe  racks,  clamps,  switchboard  and 
other  fittings,  etc. 

Malleable  castings  have  a majority  of  the 
carbon  content  in  combined  form.  They 
are  annealed  at  a temperature  of  625  to 
8758C  for  about  60  hours.  The  combined 
carbon  is  reduced  to  graphite  and  occurs 
in  finely  powdered  form.  The  skin  or  coat- 
ing of  the  metal  has  all  of  the  carbon  elim- 
inated, leaving  minute  cavities.  Very  thin 
pieces  when  annealed  can  have  all  of  the 
carbon  removed.  If  the  casting  is  annealed 
in  lime  or  fireclay  the  carbon  is  deposited 
as  temper  carbon  instead  of  being  removed. 

Manufacturers: 

Acme  Steel  A Malleable  Iron  Works,  Inc., 
245  Military  Rd.,  Buffalo,  N.  Y. 

Badger  Malleable  A Mfg.  Co..  South  Mil- 
waukee. Wis. 

Belle  City  Malleable  Iron  Co..  1500 
Kewanee  St.,  Racine,  Wis. 

Eastern  Malleable  Iron  Co.,  The,  Nauga- 
tuck. Conn. 

Franklin  Machine  Co.,  Providence.  R.  I. 

Illinois  Malleable  Iron  Co..  1801-1825 
Diversey  Pkwy.,  Chicago,  III. 

Lough  Bros.,  90  West  St.,  New  York, 
N.  Y. 

Malleable  Iron  Fittings  Co.,  Branford, 
Conn. 

Marion  Malleable  Iron  Works,  The,  Box 
568.  Marion,  Ind.  “Marion." 

Mesta  Machine  Co.,  West  Homestead,  Pa. 

Moline  Malleable  Iron  Co.,  St.  Charles.  Ili. 

St.  Louis  Car  Co.,  8000  N.  Broadway, 
St.  Louis,  Mo.  * 

St.  Louis  Malleable  Casting  Co.,  7701 
N.  Conduit  Ave..  St.  Louis.  Mo. 

Standard  Steel  Works  Co.,  600  N.  Broad 
St..  Philadelphia,  Pa.  “Standard." 

Trenton  Malleable  Iron  Co.,  Trenton, 
N.  J. 

CA8TING8,  MISCELLANEOUS,  -IRON 
AND  8TEEL  FOR  MOTORS,  GENER- 
ATORS, ETC. — In  the  construction  of  mo- 
tors, generators,  synchronous  converters 
and  other  electrical  machinery,  castings 
are  frequently  required.  Although  many 
manufacturers  of  such  machinery  have 
their  own  foundries,  in  many  cases  it  is 
found  advantageous  to  have  the  castings 
made  in  an  outside  foundry,  and  there  are 
founders  who  have  made  a specialty  of 
making  castings  for  the  frames  of  motors 
and  generators,  for  bases,  bearing  pedestals, 
spiders  for  large  armatures  and  revolving 
fields,  and  other  parts.  For  the  field  frames 
it  is  important  that  iron  or  steel  of  special 
magnetic  quality  should  be  used.  This  is 
particularly  true  of  a.-o.  machines  in  which 
the  hysteresis  loss  can  be  materially  re- 
duced by  using  metal  of  special  quality. 

Manufacturers: 

Bayonne  Steel  Casting  Co..  Bayonne, 
N.  J. 


Crucible  Steel  Casting  Co.,  Lansdowne, 
Pa. 

Detroit  Steel  Casting  Co.,  Detroit,  Mich. 

National  Car  Coupler  Co.,  Attica.  Ind. 

Parker  White  Metal  & Machine  Co.,  South 
Erie,  Pa. 

CASTINGS,  SPECIAL  ALLOY.— Special 
alloys  are  often  used  in  making  castings 
to  be  used  in  electrical  machines  and  ap- 
pliances. There  are  a number  of  such 
alloys  used,  such  as  so-called  "white 
metals"  which  have  an  appearance  similar 
to  nickel  and  silver.  Many  of  the  alloys 
are  specially  made  to  resist  corrosion  of 
acids,  etc.,  and  others  to  combine  strength 
and  lightness  or  to  give  other  desirable 
properties  for  which  the  commoner  alloys, 
such  as  brass  and  bronze,  are  not  specially 
suited. 

Manufacturers: 

Aterlte  Co.,  Inc.,  John  A William  Sts., 
New  York,  N.  Y.  "Sterite"  noncor- 
rosive alloy. 

Crucible  Steel  Casting  Co.,  Lansdowne, 
Pa. 

Erie  Forge  & Steel  Co..  Erie,  Pa. 

Parker  White  Metal  & Machine  Co., 
South  Erie,  Pa. 

CASTLE. — Trade  name  for  fire  extin- 
guishing liquid  manufactured  by  James  M. 
Castle,  Inc.,  1210-12  Arch  St.,  Philadelphia, 
Pa. 

CASTLE. — Trade  name  for  electric  ster- 
ilizers manufactured  by  the  Wilmot  Castle 
Co..  1156  University  Ave.,  Rochester,  N.  Y. 

CASTLE  CO.,  WILMOT.— 1165  University 
Ave.,  Rochester,  N.  Y.  Manufacturer  of 
electric  sterilizers  and  bacteriological  ap- 
paratus. Business  established  1883.  Presi- 
dent and  treasurer,  Wilmot  Castle:  vice- 
president.  Arthur  Castle;  secretary'  and 
general  manager,  Wilmot  V.  Castle. 

CASTLE,  INC.,  JAMES  M.— Philadelphia. 
Pa.  Manufacturer  of  fire  extinguishers. 
Business  established  1913.  President,  C.  B. 
Ford;  secretary  and  treasurer,  E.  C.  Moore. 
Main  office,  1210-12  Arch  St.,  Philadelphia. 
Pa.  Branch  offices,  108  South  St..  Balti- 
more, Md.;  220  N.  4th  St..  Newark.  N.  J. 

CASTNER  CELL.— One  of  the  early  elec- 
trolytic alkali-chlorine  cells.  It  consisted 
of  a slate  box  4 ft.  square  and  6 ins.  high, 
divided  into  three  equal  compartments  by 
vertical  partitions,  which  did  not  quite 
reach  the  bottom  of  the  cell.  The  bottom 
was  covered  with  a layer  of  mercury,  which 
could  thus  pass  from  one  compartment  to 
the  other,  and  which  was  made  to  circu- 
late by  rocking  the  cell  slowly  by  means 
of  a pivot  at  one  end  and  a small  eccentric 
at  the  other.  In  the  two  outer  divisions 
graphite  anodes  entered  the  brine  electro- 
lyte and  chlorine  escaped  through  outlets 
in  the  cover,  the  mercury  being  cathode. 
In  the  inner  compartments  the  mercury  as 
anode  discharged  sodium  into  an  alkali 
solution,  an  iron  grid  being  the  cathode. 
The  mercury  was  thus  being  alternately 
charged  and  depleted  of  sodium.  As  the 
efficiency  of  charging  was  less  than  that 
of  discharging,  it  was  necessary  to  shunt 
6%  to  10%  of  the  current  so  that  it  passed 
through  the  brine  compartment  only  and 
not  through  the  alkali,  otherwise  the  mer- 
cury anode  became  free  of  sodium  and  was 
oxidized. 

CASTNER-KELLNER  CELL.— A mod- 
ification of  the  Castner  cell  in  which  no 
current  passes  through  the  alkali  com- 
partment. Usually  accomplished  by  hav- 
ing the  iron  electrode  In  this  compartment 
dip  directly  into  the  amalgam,  causing  it 
to  be  discharged  by  local  action  and  not 
by  the  generator  current. 

CASTNER  PROCESS.— Sodium  is  pro- 
duced from  molten  sodium  hydroxide  by 
this  process,  which  is  carried  on  at  Niagara 
Falls.  The  cell  Is  a cast  iron  pot  with  a 
cylindrical  extension  at  the  bottom  through 
which  enters  an  Iron  cathode.  The  anode 
suspended  at  the  top  is  a nickel  ring. 
Sodium  liberated  at  the  cathode  is  pre- 
vented from  reaching  the  anode,  where  it 
would  be  redissolved,  by  a cylindrical  screen 
with  extension  of  fine  wire  gauze  surround- 
ing the  cathode.  The  molten  sodium  is 
ladled  out  by  perforated  spoons  which  re- 
tain the  sodium  and  allow'  the  hydroxide 
to  pass  through.  The  temperature  must 
be  kept  just  above  the  melting  point  of 
the  electrolyte,  that  Is,  at  about  315  to 
320°C.  Above  325°  the  yield  of  sodium  be- 
comes practically  zero. 

CASWELL-RUNYAN  CO.,  THE.— Hunt- 
ington, Ind.  Manufacturer  of  portable  elec- 
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trie  lamps.  President,  Winfred  Runyan; 
vice-president,  John  A.  Snyder;  secretary 
and  treasurer,  J.  W.  Caswell. 

CATALYST. — A substance  whose  pres- 
ence favors  the  combination  of  other  sub- 
stances, without  itself  entering  into  the 
products  of  the  reaction.  For  example, 
finely  divided  platinum  facilitates  or  ac- 
celerates the  union  of  hydrogen  with  oxy- 
gen. Such  substances  are  extremely  useful 
in  synthetic  chemistry. 

CATAPHORESIS. — Electric  osmose  or 
tendency  for  a liquid  to  pass  from  an  elec- 
trode through  a porous  medium  and  mix 
with  other  liquids  on  the  other  side.  It  is 
sometimes  used  in  medicine  to  introduce 
drugs  into  the  human  body  or  to  remove 
injurious  matter. 

CATARACT. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
1900  Washer  Co.,  215  Clinton  St..  Bingham- 
ton. N.  Y. 

CATCHERS  AND  RETRIEVERS,  TROL- 
LEY.— Compact  devices  to  hold  the  trolley 
pole  from  flying  up  and  damaging  the 
overhead  wires  when  from  any  cause  dur- 
ing the  operation  of  the  car  the  trolley 
wheel  leaves  the  wire.  The  main  features 
are  large,  flat  spiral  springs,  dogs,  cams 
and  ratchets  connected  to  the  barrel  on 
which  the  trolley  rope  Is  wound  and  so  ar- 
ranged that.  In  the  catcher,  a Jerk  on  the 
rope  caused  by  the  wheel  leaving  the  wire 
w'ill  hold  the  trolley  pole  in  a fixed  position. 
In  the  retriever,  the  same  action  on  the 
rope  causes  the  mechanism  to  wind  the 
rope,  and  pull  the  pole  down  clear  of  the 
overhead  wires.  Catchers  are  adapted  to 
slow -speed  cars  and  retrievers  to  high- 
speed or  interurban  cars. 

Manufacturers: 

Earll.  Charles  I.,  York,  Pa. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
Keystone  trolley  catchers  are  strong 
and  durable  and  are  unique  in  that 
they  consist  of  few  parts.  They  catch 
the  trolley  pole  almost  immediately 
after  the  pole  leaves  the  wire,  the  ac- 
tion of  the  centrifugal  pawls  making 
them  extremely  sensitive.  They  are 
made  to  withstand  long  wear  and 
rough  usage. — Adv. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
The  O-B  catcher,  for  city  cars,  stops 
the  wheel  when  it  leaves  the  wire  and 
permits  no  stepping  up.  O-B  retriever, 
for  high  speed  service,  pulls  the  pole 
below  the  span  wire.  Both  are  sturdy 
and  simple. — Adv. 

Trolley  Supply  Co.,  The.  Massillon.  Ohio. 
“Ideal"  catcher,  “Knutson"  retriever. 

CATENARY. — The  curve  assumed  by  a 
perfectly  flexible,  uniform,  inextensible,  fine 
strand  in  equilibrium  under  tension  and 
gravitational  forces  when  supported  be- 
tween two  points.  This  is  exemplified  ap- 
proximately by  a chain,  rope  or  flexible 
cable  supported  freely  between  two  points 
of  about  the  same  level.  Its  application  to 
the  electrical  industry  Is  in  the  catenary 
system  of  trolley  line  construction  used 
for  high-speed  electric  railway  lines.  It 
is  also  approximately  the  curve  obtained 
in  transmission  line  spans,  although  in  this 
case  the  shape  is  not  of  material  im- 
portance. 

Applied  to  trolley  line  construction  it 
consists  in  Its  simplest  form  of  steel  mes- 
senger cable  supported  on  insulators,  thus 
forming  a catenary  curve.  The  trolley  wire 
is  suspended  below  the  messenger  cable 
by  means  of  hangers  at  short  intervals 
and  of  such  lengths  as  to  give  a straight 
line  without  sag.  There  are  also  used  com- 
pound catenaries  which  in  one  form  con- 
sist of  a track  messenger  strand  support- 
ed by  insulators  that  are  suspended  from 
a main  grounded  messenger  supported  on 
cross  bridges,  or  some  similar  combination. 
The  catenary  construction  permits  the  use 
of  higher  voltage  trolley  lines  and  also 
higher  speeds  or  better  current  collection 
at  high  speeds. 

CATENARY  FITTINGS,  MISCELLA- 
NEOUS.— There  are  a number  of  miscel- 
laneous fittings  used  in  catenary  construc- 
tion for  trolley  lines  not  listed  elsewhere. 
Special  supporting  brackets  for  pole  mount- 
ing are  required  to  support  the  tee  bracket 
arm.  The  messenger  insulator  pins  for 
mounting  the  porcelain  insulators  are  made 
of  malleable  iron  usually  and  are  of  special 
shape.  Where  duplex  construction  Is  used, 
i.e.,  one  copper  trolley  used  as  a feeder 
and  one  steel  contact  wire  supported  belOYr 
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it,  special  clamps  and  hangers,  etc.,  are 
required.  For  ordinary  construction  on 
curves  pulloff  hangers  or  pullovers  are  re- 
quired to  pull  the  trolley  and  messenger 
into  position.  These  are  special  forms  of 
hangers  or  are  entirely  separate  articles  in 
other  cases. 

To  prevent  side  sway  in  the  wind  or 
when  a car  is  passing  underneath,  steady 
strains  or  "steadies”  are  used.  These  are 
special  malleable  iron  fittings  for  fastening 
to  a special  guy  wire  or  cross-span  cable, 
to  clamp  the  trolley  wire  and  prevent  side 
motion  but  still  give  the  vertical  flexibility. 
Sometimes  cross-span  catenary  construc- 
tion is  used  and  this  requires  another  type 
of  steadies,  hangers,  clamps,  etc.  Feeder 
connectors  for  catenary  construction  are 
also  made  special. 

Manufacturers: 

Canadian  General  Electric  Co.,  I.td.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Hamil- 
ton, Ont.,  Can. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia.  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

OHIO  BRASS  CO..  THE.  Mansfield,  Ohio. 
"O-B.” 

WESTINGHOUSE  ELECTRIC  & MFG. 

CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CATENARY  HANGERS.— Catenary  hang- 
ers are  used  to  suspend  the  trolley  wire 
from  the  messenger  strand  giving  the 
catenary  curve.  In  the  flexible  type  of  con- 
struction the  hanger  is  loosely  looped  over 
the  messenger  to  permit  a free  movement 
of  the  trolley  vertically  and  is  gripped  to 
the  trolley  wire.  In  rigid  construction  the 
hangers  are  rigidly  attached  to  both  the 
messenger  and  the  trolley.  One  common 
form  of  hanger  for  this  latter  construction 
consists  of  a two-piece  malleable  iron  clamp 
fastened  to  a steel  hanger  rod  by  tighten- 
ing a nut  on  the  clamping  bolt,  with  a mes- 
senger clip  or  means  for  fastening  rigidly 
to  the  messenger  wire.  There  are  numer- 
ous modifications  of  the  messenger  clips 
and  also  of  the  clamping  member,  for  which 
trolley  ears  are  very  often  used.  For  the 
flexible  construction  the  same  types  of 
trolley  clamps  or  trolley  ears  are  used.  In 
the  simplest  forms  a steel  rod  fastened  to 
the  clamp  has  Its  upper  end  formed  into 
a small  loop  which  is  shipped  open.  This 
is  hooked  over  the  messenger  wire  and  the 
loop  closed  with  a hammer.  Others  have  a 
steel  strap  which  has  a loop  in  it  with 
spring  action  and  designed  to  snap  over  the 
messenger.  Other  types  have  open  loops 
of  steel  strap  or  rods,  extending  from  the 
trolley  ear  or  clamp  to  the  messenger  wire 
and  fastened  under  the  bolt  which  holds 
the  clamping  members  together.  There  are 
also  modifications  of  these  types  and  other 
methods  are  also  used. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Hamil- 
ton. Ont.,  Can. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

OHIO  BRASS  CO..  THE.  Mansfield,  Ohio. 
"O-B.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CATHODE. — The  plate  or  terminal  by 
which  electricity  (conventionally)  leaves  an 
electrolyte.  The  electrode  towards  which 
current  is  assumed  to  flow  in  an  electro- 
lytic cell.  The  electrode  which  is  connected 
to  the  negative  pole  ( — pole)  of  a d-c. 
generator  or  storage  battery,  or  to  the  sine 
pole  of  a primary  cell,  or  Its  equivalent. 

CATHODE  RAYS. — These  rays  are  pro- 
duced when  an  electric  discharge  is  passed 
through  a vacuum  tube  in  which  the  gas 
pressure  is  0.01  mm.  of  mercury  or  less. 
By  passing  a narrow  beam  of  these  rays 
through  an  opening  in  a metal  plate  and 
applying  an  electric  or  a magnetic  field  at 
right  angles  to  the  direction  of  the  beam 
it  will  be  deflected  from  its  path.  This  can 
be  seen  by  the  motion  of  a spot  of  light 
produced  where  the  cathode  rays  fall  upon 
a fluorescent  screen.  The  direction  of  de- 
flection indicates  that  the  rays  are  nega- 
tively charged  particles.  By  measuring  the 
deviation  produced  by  electric  and  magnetic 
fields  of  known  intensity,  J.  J.  Thomson 
was  able  to  determine  the  velocity  of  the 


rays.  This  he  found  to  be  about  one-tenth 
the  velocity  of  light,  or  more  than  18,000 
miles  per  second.  He  also  showed  that  the 
mass  of  the  particles  was  about  1/1800  of 
the  mass  of  a hydrogen  atom  and  that  It 
was  the  same  no  matter  what  gas  was 
present  in  the  tube.  The  charge  carried 
by  each  particle  has  been  found  to  be  4.77 
x 10-7  electrostatic  units,  or  about  1.6  x KM* 
coulombs. 

Cathode  rays  produce  fluorescence  In 
many  bodies.  Glass,  precious  stones  and 
numerous  other  substances  show  different 
colored  fluorescence.  If  the  cathode  is 
curved,  the  rays  are  brought  to  a focus  and 
a thin  metal  plate  placed  at  the  focus  may 
be  heated  to  redness  or  even  to  white  heat 
by  the  energy  of  the  impacts.  When  the 
cathode  rays  are  stopped  by  striking  a 
target  of  heavy  metal,  such  as  platinum 
or  tungsten.  X-rays  are  produced. 

CATHODES,  MISCELLANEOUS.— 

Cathodes  for  electrolytic  processes  vary 
considerably  depending  upon  the  purpose 
for  which  the  process  is  used.  If  it  is  for 
an  electroplating  cell,  the  cathode  consists 
of  the  article,  part  or  product  upon  which 
the  deposit  is  desired.  For  purifying  and 
electrolytic  refining  of  metals,  such  as  cop- 
per, the  cathode  is  made  of  the  metal  to 
be  refined.  Cells  in  which  metals  are  de- 
posited that  are  difficult  to  obtain  in  a 
solid  or  plate  form  frequently  require  the 
use  of  an  iron  or  other  metallic  cathode 
which  is  prepared  in  some  manner  so  that 
the  deposit  may  be  easily  removed.  In 
most  of  these  processes  the  cathode  takes 
the  form  of  a sheet  or  grid  of  metal.  Spe- 
cial processes  for  the  production  of  bleach 
liquor,  chlorine  products  alkali,  gases,  etc., 
frequently  use  molten  lead  or  mercury 
cathodes. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls. 
N.  Y. 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago.  111.  "XLNT.” 

International  Nickel  Co.,  43  Exchange 
PI..  New  York,  N.  Y.  "Inco.” 

Munning  & Co.,  A.  P.,  Church  St..  Mata- 
wan,  N.  J. 

CATHODIC  REDUCTION.— The  use  of  a 
chemical  compound  as  a cathode  in  an  elec- 
trolytic cell,  whereby  it  is  subjected  to  the 
reducing  action  of  the  current,  and  may  be 
reduced  to  a lower  compound  or  to  the 
metallic  state.  For  example,  in  the  Salom 
process  lead  sulphide,  to  be  reduced,  is 
used  as  cathode  in  a sulphuric  acid  electro-* 
lyte;  on  passing  current  it  is  reduced  to 
spongy,  metallic  lead,  the  sulphur  passing 
off  as  hydrogen  sulphide  gas. 

CAT HOLYTE.— That  portion  of  the  elec- 
trolyte In  contact  with  the  cathode  and 
which  is  kept  from  mixing  freely  with  the 
anolyte  by  a porous  partition  or  capillary 
tube  or  siphon.  The  catholyte  is  subjected 
to  the  reducing  influence  of  the  cathode, 
but  not  to  the  adducing  influence  of  the 
anode. 

CATION. — That  part  of  the  electrolyte 
which  is  liberated,  or  tends  to  be  liberated, 
by  the  action  of  an  electric  current  at  the 
cathode.  Sometimes  erroneously  applied  to 
these  parts  of  compounds  before  electrolysis 
is  attempted,  but  the  term  has  no  meaning 
until  an  electrolyzing  current  is  applied, 
since  cations  are  brought  Into  existence 
only  by  the  electrolytic  action  of  the  cur- 
rent at  the  cathode. 

CAUSTIC  ALKALI.— See  Alkali,  electro 
lytic. 

CAUSTIC  POTASH. — Common  name  for 
commercial  potassium  hydroxide  or  hy- 
drate. 

CAUSTIC  SODA. — Common  name  for 
commercial  sodium  hydroxide  or  hydrate. 
See  Sodium  hydroxide. 

CAUTERIZATION,  E L E C T R I C.— Thf 
process  of  cauterizing,  searing  or  burning 
by  means  of  an  electrically  heated  wire  in 
a snecial  electrode.  The  wire  used  is  gen- 
erally platinum  and  is  heated  by  the  cur- 
rent passing  through  it.  Cauterization  is 
used  chiefly  to  remove  morbid  flesh,  as 
about  a poisonous  bite. 

CAVICCH I POLISHING  MACHINERY 
CO. — 3-5  Woodworth  St.,  Neponsct,  (Bos- 
ton), Mass.  Manufacturer  of  motor-driven 
surfacing  and  polishing  machines.  Busi- 
ness established  1902.  Sole  owner,  E. 
Oavicchi. 

CAVIN,  F.  T.— 400  W.  Ave.  26,  Los 
Angeles,  Cal.  Manufacturer  of  grounding  | 

180 


devices,  conduit  switch  boxes  and  cabinets 
for  electrical  purposes. 

C.  A.  W. — Trade  name  for  motors  manu- 
factured by  the  Cleveland  Armature  Works, 
Inc.,  4732-36  St.  Clair  Ave.,  Cleveland,  Ohio. 

C.  C. — Abbreviation  for  cubic  centimeter, 
a metric  unit  of  volume.  The  form  cu.cm, 
is  also  used. 

CC. — Trade  name  for  packing  manufac- 
tured by  the  Crane  Co.,  836  S.  Michigan 
Ave.,  Chicago.  111.,  and  Crane.  Ltd.,  1280 
St.  Patrick  St.,  Montreal,  Que.,  Can. 

CC.  — Trade  name  for  starters  manufac- 
tured by  Fairbanks,  Morse  & Co.,  900  S. 
Wabash  Ave.,  Chicago,  III. 

C.  £.  C. — Trade  name  for  copper-clad 
wire  manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westinghouse  Bldg., 
Pittsburgh,  Pa. 

CD.  — The  form  Cd  is  the  chemical  symbol 
for  the  metallic  element  cadmium. 

C.  D.  & E.  B. — Trade  name  for  safety 
switches  and  electrical  boxes  manufactured 
by  the  Canadian  Drill  & Electric  Box  Co., 
1402  Queen  St.,  E.,  Toronto,  Ont.,  Can. 

CEACO. — Trade  name  for  electric  tem- 
perature regulators  for  electrical  appliances 
manufactured  by  the  Cobb  Electric  Appli- 
ance Co.,  Lanesville  Terrace,  Boston.  Mass. 

CEAG. — Trade  name  for  electric  miners* 
safety  lamps  manufactured  by  the  Con- 
cordia Electric  Co.,  389  Union  Arcade  Bldg., 
Pittsburgh,  Pa. 

CEC. — Trade  name  for  tube  scraping  de- 
vice manufactured  by  the  Combustion  En- 
gineering Corp.,  11  Broadway,  New  York, 
N.  Y. 

CEDAR  RIVER  LUMBER  CO.— 914  Ply- 
mouth Bldg.,  Minneapolis,  Minn.  Producer 
of  cedar  poles  and  ties.  L.  C.  Paulson, 
general  manager. 

CEDERGREN. — Trade  name  for  medical 
batteries  manufactused  by  the  Frank  S. 
Betz  Co.,  Hoffman  St.,  Hammond.  Ind. 

CEETEECO. — Trade  name  for  pliers 
made  by  the  Crescent  Tool  Co.,  James- 
town, N.  Y. 

CEFCO.— Trade  name  for  lamp  coloring 
compound  manufactured  by  C.  E.  Franche 
& Co.,  440  Orleans  St.,  Chicago.  111. 

CELCOTE. — Trade  name  for  waterproof- 
ing compound  manufactured  by  the  Cellte 
Products  Co.,  1134  Van  Nuys  Bldg.,  Los 
Angeles,  Cal. 

CELESTIALITE.— Trade  name  for  illu- 
minating glassware  manufactured  by  the 
Gleason-Tiebout  Glass  Co.,  99  Commercial 
St..  # Brooklyn,  N.  Y. 

cklTE  PRODUCTS  CO.— Los  Angeles. 
Cal.  Manufacturer  of  waterproofing  and 
heat  insulating  materials.  Business  estab- 
lished 1912.  President,  August  Fitger;  Vice- 
presidents,  Arnold  K.  Fitger  and  R.  J.  Wig; 
secretary,  George  T.  Gillette;  treasurer. 
Arnold  K.  Fitger;  general  manager.  H.  S. 
Thatcher;  sales  manager,  Thomas  G.  Lee. 
Main  office,  1135  Van  Nuys  Bldg.,  Los 
Angeles.  Cal.  Branch  offices,  11  Broadway. 
New  York,  N.  Y.;  Monadnock  Bldg.,  Chi- 
cago, 111.;  Oliver  Bldg.,  Pittsburgh,  Pa.; 
Monadnook  Bldg.,  San  Francisco,  Cal.;  De- 
troit, Mich.;  Cleveland,  Ohio;  St.  Louis,  Mo. 

CELL. — The  combination  of  an  electro- 
lyte, an  anode  and  a cathode,  all  electric- 
ally conducting,  it  such  a combination 
generates  electromotive  force,  it  is  a pri- 
mary cell  or  battery;  if  it  absorbs  e.  m.  f., 
it  is  an  electrolytic  cell;  if  it  is  reversible, 
absorbing  e.  m.  f.  when  outside  voltage  is 
impressed  on  it.  and  generating  e.  m.  f.  in 
the  reverse  direction  when  left  to  itself, 
it  is  a secondary  cell  or  storage  battery. 

CELL,  SELENIUM. — See  Selenium  cells. 

CELL,  STANDARD.— See  Standard  cells. 

CELLO. — Trade  name  for  electrical  spe- 
cialties for  automobiles  and  motor  boats, 
manufactured  by  the  A.  S.  Campbell  Co., 
161  Prescott  St.,  East  Boston,  Mass. 

CELLS,  ELECTROLYTIC.— An  electro- 
lytic cell  is  one  composed  of  an  electro- 
lyte, an  anode  and  a cathode,  and  which 
absorbs  electrical  energy  supplied  from  an 
external  source.  This  definition  is  not  in- 
tended to  cover  either  primary  or  storage 
battery  cells.  There  are  a great  number 
of  distinctive  electrolytic  cells  in  use.  their 
purpose  being  to  effect  chemical  changes  in 
the  materials  composing  the  cell.  They 
serve  the  purpose  of  purifying  and  refining 
many  of  the  metals,  such  as  copper,  silver, 
gold,  lead,  nickel,  zinc,  iron,  bismuth,  cad- 
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mium,  cobalt,  chromium  and  many  others. 
They  are  also  used  to  deposit  the  metal 
from  Its  salts,  this  process  being  applied 
in  many  forms  and  known  as  electrodeposi- 
tion and  electroplating.  Numerous  chemi- 
cal compounds,  gases,  etc.,  are  also  pro- 
duced by  using  electrolytic  cells,  chief 
among  these  being  various  alkali  products 
and  chlorine  compounds. 

The  construction  of  the  cell  depends  upon 
the  material  to  be  produced  and  the  special 
process  used  for  its  production.  The  manu- 
facturers listed  below  make  cells  for  one 
or  more  electrolytic  processes. 
Manufacturers: 

Electro  Chemical  Co.,  The,  111  W.  Court 
St.,  Dayton.  Ohio. 

Electrolytic  Engineering  Corp.,  501  5th 
Ave.,  New  York,  N.  Y. 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  "I.  O.  C. 
System.” 

CELLULOID.  INSULATING.  — Celluloid 
is  a highly  inflammable  material  composed 
essentially  of  soluble  guncotton  (pyroMn) 
and  camphor.  It  is  made  to  imitate  various 
materials,  such  as  amber  or  tortoise  shell, 
but  in  its  original  state  it  resembles  ivory 
in  color  and  texture.  Celluloid  has  a dielec- 
tric strength  of  from  9800  to  27,500  volts 
per  mm.  at  ordinary  temperatures,  and  its 
resistivity  Is  from  2xl010  to  8xl0»°  ohm-cm. 
It  is  slightly  hygroscopic  and  can  be  molded 
into  any  form  by  softening  in  boiling 
water. 

CELLULOID  ZAPON  CO.— New  York, 
N.  Y.  Manufacturer  of  metal  enamels  and 
lacquers.  Business  established  1889.  Pres- 
ident and  general  manager,  Dr.  W.  A. 
Jones;  secretary  and  treasurer,  Leonard 
Richards,  Jr.;  sales  manager,  N.  E.  Dabolt. 
Main  office.  200  5th  Ave.,  New  York,  N.  Y. 
Factory.  Stamford,  Conn.  Branch  offices 
and  warehouses.  122  W.  45th  St.,  Chicago, 
111.;  Los  Angeles,  Cal.  District  office.  New 
Haven,  Conn. 

CEMCO. — Trade  name  for  wiring  devices 
manufactured  by  the  Connecticut  Electric 
Mfg.  Co.,  Connecticut  & Florence  Ave., 
Bridgeport.  Conn. 

CEMENT,  COMMUTATOR.— A cement 
used  in  repairing  pitted  commutators.  This 
is  sometimes  accomplished  without  remov- 
ing the  commutator  from  the  machine.  The 
cement  is  usually  furnished  as  a powder 
with  the  proper  mixing  liquid.  It  is  an  in- 
sulating compound.  .One  important  use  is 
on  motors  or  machines  that  are  difficult 
to  keep  clean  and  free  from  oil.  When  the 
commutator  is  slotted,  the  dirt,  etc.,  some- 
times causes  short-circuits.  By  filling  the 
slots  with  cement,  many  of  the  advantages 
of  slotting  are  obtained  without  having  tho 
danger  of  short-circuit. 

Manufacturers: 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso.  Ind.  (See  display  adver- 
tisement on  page  1320.) 

Early  Co..  Edward  E.,  1120  5th  St., 
N.  W.,  Canton,  Ohio. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y.  7 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co..  18  Vesey  St., 
New  York,  N.  Y. 

Perfection  Supply  Co.,  98  Park  PI.,  New 
York.  N.  Y.  “Porce-Lute.” 

Plas-Mica  Co..  The.  26th  St.  & Andrews 
Place.  Yonkers,  N.  Y. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CEMENT,  LAMP- BASE  SEALING.— This 
is  a cement  composed  largely  of  plaster  of 
Paris,  that  is  used  to  fill  the  space  between 
the  brass  shell  of  the  base  and  the  center 
terminal  and  seal  up  the  neck  of  the  bulb. 
It  usually  has  some  other  material  added 
to  make  the  seal  more  firm. 
Manufacturers: 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R..  Bloomfield.  N.  J. 

Electric  Insulation  & Varnish  Co.,  Ltd., 

• New  Toronto.  Ont.,  Can. 

CEMENT,  METAL-MENDING.  — Metal- 
mending  cement  is  used  to  repair  cracks 
or  breaks  and  stop  leaks  in  lead  and  iron 
pipes,  boilers,  water  jackets,  steam  lines, 
etc.,  of  low  or  moderate  pressure.  It  is 


usually  a cement  furnished  in  dry  form 
and  mixed  with  liquid  to  a putty-like  con- 
sistency and  then  plugged  into  and  around 
the  leak. 

Manufacturers: 

Leak-Cure  Metal  Cement  Co.,  ,110  Fulton 
St.,  New  York,  N.  Y.  “Leak-Cure." 

Smooth-On  Mfg.  Co.,  Jersey  City.  N.  J. 

CEMENTS,  MISCELLANEOUS,  INSUL- 
ATING AND  SEALING.— Various  kinds  of 
cement  are  used  for  insulating  or  sealing 
electrical  products.  A number  of  these  used 
for  specific  purposes  are  defined  under  Ce- 
ments and  Compounds,  which  see.  There 
are  other  cements  used,  however,  for  mis- 
cellaneous purposes,  a few  examples  being 
cements  used  to  fill  up  and  repair  holes  or 
chipped  surfaces  on  panels  or  switchboards 
of  various  kinds.  Asbestos  cement  is  some- 
times used  as  both  a thermal  and  electrical 
insulator  in  various  places.  Other  prod- 
ucts, such  as  some  types  of  condensers  and 
special  induction  coils,  etc.,  are  also  sealed 
with  a special  insulating  cement.  The  In- 
gredients of  these  cements  depend  on  the 
purpose  for  which  they  are  to  be  used. 

Manufacturers: 

Du  Pont  de  Nemours  & Co.,  E.  I.,  Wil- 
mington, Del. 

Hays  Corp.,  The  Joseph  W.,  Michigan 
City,  Ind.  “Bestix.” 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St.. 
New  York,  N.  Y. 

CEMENT,  PORCELAIN.— In  the  con- 
struction of  large  insulators  it  is  necessary 
to  build  together  several  units  or  petti- 
coats. This  is  done  by  cementing  them  to- 
gether with  porcelain  cement.  The 
porcelain  cement  in  many  cases  is  a very 
good  grade  of  Portland  cement.  The  parts 
are  fired  separately  and  then  cemented  to- 
gether to  form  the  complete  unit  and 
maintained  under  W'ater  or  steam  for  sev- 
eral hours  without  being  disturbed.  Syn- 
thetic insulating  compounds'  are  also  used 
in  cementing  porcelain  parts. 

Manufacturers: 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

CEMENT,  SCREW  AND  BOLT-HEAD 
SEALING. — Screws  and  bolts  used  in  many 
small  electrical  appliances  and  parts,  such 
as  sockets,  receptacles,  switches,  attach- 
ment plugs,  etc.,  are  recessed  into  the 
porcelain  body  and  sealed  in  place  with  a 
special  cement.  In  porcelain  parts  the 
screws  and  metal  pieces  cannot  be  inserted 
or  anchored  as  they  can  in  a molded  com- 
pound. The  cement  used  is  largely  wax 
with  other  substances  added  to  increase  its 
melting  or  softening  point. 

Manufacturers: 

Cochrane  Chemical  Co..  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo., 
“Mica-Asbest.” 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Williams,  Fred  M.,  919  E.  13th  St.. 

Brooklyn,  N.  Y. 

C.  E.  M.  F. — Abbreviation  for  counter 
electromotive  force.  The  form  “counter 
e.  m.  f.”  is  also  used  and  is,  in  fact,  pref- 
erable. 

CENTER  CHECKING. — An  arrangement 
of  party-line  apparatus  in  a manual  tele- 
phone system  which  forces  each  subscriber 
to  call  central  even  on  reverting  calls. 

CENTER  FIRE. — Trade  name  for  spark 
plugs  manufactured  by  the  Milwaukee  Auto 
Specialty  Mfg.  Co.,  Inc.,  711  Chestnut  St., 
Milwaukee,  Wis. 

CENTER  OF  DISTRIBUTION,  ELEC- 
TRICAL.—In  arranging  the  mains  in  an 
a-c.  general  distributing  system  it  is  cus- 
tomary to  establish  a teeder  terminal  at  a 
point  near  the  center  of  the  district  sup- 
plied, in  order  to  give  an  even  distribution 
of  pressure.  This  is  termed  a center  of 
distribution. 

CENTIGRADE  TH  ERMOM  ETER.  — A 

thermometer  having  100  equal  degrees  or 
divisions  between  0°,  the  temperature  of 
melting  ice,  and  100°,  the  boiling  point  of 
water,  each  at  a normal  pressure  of  one 
atmosphere.  It  is  used  for  scientific  work 
in  nearly  all  countries  and  used  entirely 
for  temperature  measurements  In  a few. 
The  0°  and  100°  points  on  the  centigrade 
scale  correspond  to  the  32°  and  212°  values 
on  the  Fahrenheit.  Thus  100  centigrade 
degrees=180  Fahrenheit  degrees,  or  one  de- 
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gree  F.=5/9  of  one  degree  C.  Centigrade 
temperatures  may  be  converted  to  Fahren- 
heit by  the  equation  F°=9/5C°4-32.  Fah- 
renheit is  changed  to  centigrade  by  the 
relation  C°=5/9(F°— 32). 

CENTIMETER.— One-hundredth  part  of 
a meter,  the  unit  of  length  in  the  metric 
system;  1cm. =0.3937  inch. 

CENTIMETER  - GRAM  - SECOND  SYS- 
TEM.— A system  of  units  widely  used  in 
scientific  investigations.  It  is  based  on 
the  use  of  the  centimeter,  gram  and  second 
as  the  fundamental  units  of  length,  mass 
and  time.  Commonly  abbreviated  C.  G.  S.' 
system.  See  Units,  systems  of. 

CENTRAL  ARMATURE  WORKS.— 417  S 
Racine  Ave.,  Chicago,  111.  Manufacturers 
of  fractional  horsepower  motors  and  arma- 
tures. 

CENTRAL  BLACK.— Trade  name  for 
rigid  metallic,  conduit,  elbows  and  couplings 
made  by  the  Central  Tube  Co.,  First 
National  Bank  Bldg.,  Pittsburgh,  Pa. 

CENTRAL  CHANDELIER  CO.— 224 
Centre  St.,  New  York,  N.  Y.  Manufac- 
turer of  lighting  fixtures. 

CENTRAL  CHEMICAL  CO.— 4200  S. 
Marshfield  Ave.,  Chicago,  111.  Manufac- 
turer of  sulphuric  and  nitric  acids. 

CENTRAL  CUT  GLASS  CO.— 1114  E 
63rd  St.,  Chicago,  111.  Manufacturer  of 
portable  electric  lamps  and  chandeliers. 
President  and  general  manager,  O W. 
Eckland;  secretary,  B.  C.  Pierce;  treas- 
urer, W.  W.  Collins. 

CENTRAL  ELECTRIC  CO.— 316  S.  Wells 
St..  Chicago,  111.  Manufacturer  of  re- 
flectors and  receptacles.  Business  estab- 
lished 1887.  President,  George  A.  McKin- 
lock;  secretary.  C.  E.  Brown;  sales  man- 
ager, J.  R.  Olsen. 

CENTRAL  FLATIRON  MFG.  CO — John- 
son City,  N.  Y.  Manufacturer  of  electric 
household  irons.  Business  established  1909. 
President,  general  and  sales  manager.  H.  G. 
Heckmann;  vice-president,  E.  P.  McKin- 
ney; secretary  and  treasurer,  W.  H.  Morse. 
Sales  representative.  Everts  & Zuver,  200 
Fifth  Ave.,  New  York,  N.  Y. 

CENTRAL  LIGHTING  FIXTURE  CO.— 
2110  N.  16th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  lighting  fixtures.  Louis  Silber- 
man,  owner. 

CENTRAL  MFG.  CO.— 2525  Montgomery 
St.,  St.  Louis,  Mo.  Manufacturer  of  el?c- 
trfc  washing  machines.  President,  M. 
Cohen. 

CENTRAL  NUT  LOCK  CO.'— 332  S. 
Michigan  Ave.,  Chicago,  111.  Manufac- 
turer of  conduit  locknuts.  President, 
Harry  A.  Smith;  treasurer,  H.  F.  Rohrer; 
secretary,  F.  K.  Hosier;  general  sales  man- 
ager, Paul  W.  Wendt.  Factory,  Ham- 
mond, Ind. 

CENTRAL  OFFICE,  TELEPHONE.— A 

telephone  exchange  with  one  switchboard, 
or  a portion  of  an  exchange  with  a sep- 
arate switchboard.  See  Office,  central, 
telephone. 

CENTRAL  SCIENTIFIC  CO.— 460  E 
Ohio  St.,  Chicago,  111.  Manufacturer  of 
electrical  and  other  laboratory  instru- 
ments and  apparatus.  President,  A.  H. 
McConnell;  vice-president  and  treasurer, 
H.  C.  Arms;  secretary  and  sales  man- 
ager. J.  M.  Roberts. 

CENTRAL  SPECIAL.— Trade  name  for 
rigid  metallic  conduit,  elbows  and  coup- 
lings made  by  the  Central  Tube  Co..  First 
National  Bank  Bldg.,  Pittsburgh,  Pa. 

CENTRAL  STATION.— In  the  electrical 
industry  a central  station  is  an  electrical 
establishment  operated  as  a unit  for  dis- 
tributing electrical  energy  to  public  or  pri- 
vate customers  for  light,  power,  heat, 
traction  or  other  purposes.  In  the  early 
days  of  the  industry  a central  station  was 
usually  centrally  located  and  served  as  a 
generating  station;  this  was  because  of  the 
limitations  of  direct-current  generation 
and  the  modest  beginnings  of  the  elec- 
tricity supply  business  which  made  every 
central  station  independent  of  every 
other. 

At  present  a central  station  need  be 
neither  central  nor  a generating  station. 

It  is  now  an  organized  system  doing  a 
public  utility  business  in  supplying  a com- 
munity (or  only  a portion  thereof,  or  some- 
times a group  of  communities)  with  elec- 
trical energy  for  practically  every  pur- 
pose. Its  generating  plant  need  not  neces- 
sarily be  centrally  located  with  respect  to 
the  principal  community  served  becauao 
alternating-current  generation  permits  lo- 
cation of  the  plant  where  fuel  and  water* 
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or  water  power  are  advantageously  avail- 
able. One  plant  frequently  serves  several 
towns,  whereas  in  a very  large  city  sev- 
eral large  Interconnected  plants  may 
serve  the  entire  community  more  eco^ 
nomically  than  either  a single  gigantic 
plant  or  a large  number  of  small  plants. 
The  central  station  now  frequently  pur- 
chases energy  in  bulk  from  another  cen- 
tral station  (often  a hydroelectric  system) 
and  distributes  it  locally  to  its  own  cus- 
tomers. If  It  has  no  generating  station 
it  usually  has  one  or  more  substations 
which  receive  the  purchased  power  and 
distribute  it  locally. 

Central  stations  are  either  quasipublic 
or  private  corporations,  firms  or  indi- 
viduals or  municipal  or  other  public  bodies. 
In  the  latter  case  they  often  distribute 
energy  for  street  and  public  building 
lighting  and  for  other  municipal  purposes 
only.  Central  stations  are  clearly  dis- 
tinguished from  isolated  plants,  which  are 
usually  private  plants  supplying  electric 
power  and  lighting  to  factories,  mills, 
mines,  railroads,  office  buildings,  hotels, 
educational  or  other  Institutions,  etc„  this 
power  being  used  exclusively  or  practically 
so  by  the  owners  of  the  plant  and  dis- 
tributed only  to  their  industrial  works,  in- 
stitution or  building  and  possibly  to  a few 
employees  living  close  by. 

CENTRAL  - STATION  ELECTRICITY 
SUPPLY. — All  public  utilities  are  based  on 
public  requirements,  and  will  continue  to 
exist  so  long  as  the  necessity  for  them 
exists.  With  ‘,service,,  as  their  watchword, 
they  seem  to  be  permanencies  of  civiliza- 
tion. In  the  case  of  the  electricity-supply 
utility,  which  is  the  central  feature  of  the 
whole  electrical  industry,  the  public  neces- 
sity served  Is  a development  of  modern 
life.  Electricity  is  a form  of  energy  which 
was  not  distributed  from  central  stations 
as  an  agent  for  supplying  light,  heat  and 
power  until  well  along  In  the  last  quarter 
of  the  nineteenth  century-  With  the  ex- 
ception of  telegraphy  and  the  art  of  elec- 
troplating, practically  all  the  marvelous  ac- 
complishments of  Applied  Electricity  have 
been  witnessed  within  the  last  45  years.  In 
this  short  space  of  time  electricity  and 
electrical  devices  have  become  indispensable 
in  all  highly  civilized  and  progressive  na- 
tions. 

Electric  lighting  on  a commercial  scale 
and  electric  power  distribution  had  to  await 
the  invention  of  dynamoelectric  machinery, 
or  electric  generators  and  motors  as  we  call 
them  today.  Arc  lighting  came  into  public 
view  about  1877  and  was  quite  firmly  es- 
tablished by  the  end  of  1880,  Charles  F. 
Brush  of  Cleveland  being  a pioneer  in  this 
wrork.  The  arc-lighting  system  had  a great 
vogue,  and  was  used  extensively  for  street 
lighting  companies  were  established,  but  at 
It  grew  very  rapidly  for  a number  of  years, 
first  as  series  arc  lighting  and  then  as 
modified  by  the  enclosed  arc.  Arc  lamps 
are  still  used  to  a considerable  extent,  but 
have  been  largely  superseded  by  the  mod- 
ern incandescent  lamp.  Numerous  arc 
Tghting  companies  were  established,  but  at 
first  they  were  simply  devoted  to  electric 
lighting  at  night,  and  it  remained  for 
Thomas  A.  Edison  to  develop  the  general 
electric  central-station  idea  of  furnishing 
electrical  energy  from  one  central  station 
for  all  purposes,  both  day  and  night. 

Edison  not  only  invented  the  first  prac- 
tically useful  incandescent  electric  lamp  In 
1879,  but  he  also  took  a tremendously  im- 
portant step  in  advance  by  creating  a 
system  of  electrical  distribution  of  such  a 
character  that  both  electric  lamps  and 
electric  motors  could  be  supplied  from  it 
and  turned  on  or  off  without  affecting  the 
operation  of  the  others.  He  also  devised 
switching  mechanisms,  measuring  instru- 
ments and  many  other  accessories.  His 
first  central-station  system,  installed  for 
the  purpose  of  demonstration,  was  put  into 
service  in  the  winter  of  1880-1881  at  Menlo 
Park,  N.  J.  From  a central  generating 
plant  it  supplied  energy  by  means  of  under- 
ground conductors  for  electric  lamps,  elec- 
tric motors  and  an  electric  railway.  The 
service  was  good. 

The  Pearl  Street  (New  York  City)  gener- 
ating station  of  the  predecessor  of  the  pres- 
ent New  York  Edison  Co.,  planned  by  Mr. 
Edison,  was  put  into  operation  on  Sept.  4, 
1882,  and  was  a technical  and  commercial 
success  from  the  start.  The  Western  Edi- 
son Eight  Co.  of  Chicago,  chartered  in 
May,  1882,  sold  the  machinery  for  a small 
water-power-driven  central  station  which 
was  put  into  operation  in  Appleton,  Wis., 
on  Oct.  15,  1882.  This  was  the  second  Edi- 


son central-station  system  in  the  United 
States. 

The  central -station  idea  grew  slowly  at 
first,  owing  to  the  amount  of  capital  re- 
quired, but  Edison’s  three-wire  invention 
of  1882  and  1883  and  the  later  rise  of  the 
alternating-current  system  gave  a great  im- 
petus to  it.  The  early  arc-lighting  and 
Edison  systems  employed  direct  current, 
but  early  in  the  eighties  George  Westing- 
house  foresaw'  the  possibilities  of  the  alter- 
nating current,  and,  writh  the  aid  of  the 
important  inventions  of  Gaulard  and  Gibbs, 
William  Stanley  and  Nikola  Tesla,  he 
pushed  the  a-c.  system  to  a commercial 
success.  Nearly  all  central-station  elec- 
trical energy  is  now  generated  as  alternat- 
ing current,  although  much  of  it  is  later 
changed  into  direct  current,  which  is  very 
serviceable  for  many  purposes. 

Great  changes  have  been  witnessed  in  the 
electricity-supply  utility  since  the  early 
days.  Energy  is  transmitted  electrically  for 
distances  up  to  200  miles,  at  pressures  of 

150.000  volts  or  more,  from  hydroelectric 
or  other  economical  sources  of  power  sup- 
ply. Boilers  are  larger  and  steam  pressures 
are  higher.  Generators  have  increased  per- 
haps five  thousand  times  (say,  from  10  to 

50.000  kw.)  in  maximum  rating.  Trans- 
formers have  been  bettered,  and  switching 
and  wiring  devices  and  accessories  have 
been  wonderfully  developed.  The  incan- 
descent lamp  has  been  very  greatly  im- 
proved, both  in  character  of  light  and  in 
efficiency. 

Perhaps  the  most  important  central-sta- 
tion engineering  advances  in  the  last 
quarter-century  have  been  (1)  the  intro- 
duction of  the  synchronous-converter  sub- 
station system  of  distribution,  with 
storage-battery  auxiliaries,  about  1895-1900. 

(2)  the  introduction  of  the  steam  turbine 
in  generating  stations  about  1903-1908,  and 

(3)  the  introduction  of  the  tungsten-fila- 
ment incandescent  lamp  about  1907-1911. 
The  Fisk  Street  generating  station  of 
Chicago,  w'hich  marked  a turning  point  in 
central-station  operation,  was  put  in  service 
in  1903.  It  was  the  first  all-turbine  elec- 
tric generating  station  in  the  world.  With 
a rating  of  230.000  kw.,  this  is  now 
probably  the  largest  individual  central- 
station  generating  plant  in  existence. 
During  recent  years,  it  may  be  added, 
there  has  been  a great  expansion  in  the 
use  of  automatically  controlled  machines 
and  processes. 

In  1885  two  influential  societies  w'ere 
formed — the  National  Electric  Light  As- 
sociation and  the  Association  of  Edison 
Illuminating  Companies.  The  former, 
originally  established  by  electrical  manu- 
facturers and  supply  dealers,  is  now, 
with  its  12.000  members,  the  great  repre- 
sentative electric  central-station  organiza- 
tion of  the  United  States.  The  latter,  of 
limited  membership,  includes  the  larger 
electric  service  companies,  w'hich,  in  early 
days,  were  drawn  together  in  the  fellow- 
ship of  Edison  patents.  In  the  year 
mentioned  there  wfere  about  400  electric 
lighting  companies  in  the  country,  and 
probably  not  more  than  80  of  them  were 
engaged  in  the  business  of  selling  electrical 
energy  for  all  purposes  twenty-four  hours 
a day.  The  investment  in  central-station 
systems  was  then  probably  not  more  than 
$10,000,000.  Today  the  number  of  establish- 
ments is  about  6,000,  the  estimated  capital- 
ization is  $4,500,000,000  and  the  estimated 
gross  annual  revenue  is  $900,000,000.  The 
central-station  output  of  the  country  is  no 
less  than  40,000,000,000  kw-hr.  annually. 

According  to  1920  reports,  62%  of  the 
central-station  electrical  output  of  the 
country  was  produced  by  the  consumption 
of  fuels  and  38%  by  water  pow’er.  Probably 
less  than  20%  of  the  possible  w^ater  powers 
of  the  United  States  have  been  developed, 
but  it  Is  not  likely,  owing  to  engineering 
and  economic  conditions,  that  it  will  ever 
be  practicable  to  utilize  all  of  the  potential 
w*ater-power  resources  of  the  country. 
However,  the  passage  of  the  Federal  Water- 
power Act,  signed  by  President  Wilson  on 
June  11.  1920,  will  no  doubt  do  much  to 
encourage  the  building  of  hydroelectric 
plants.  ' 

Electricity  is  used  not  alone  for  lighting, 
for  operating  factory  machinery  and  rail- 
ways, and  for  heat,  as  in  the  familiar  elec- 
tric flatiron,  but  for  a wide  variety  of  pur- 
poses. Over  3,000  applications  have  been 
listed.  Central-station  power  helps  wdth 
the  week’s  washing,  pulls  a train  over  the 
Rocky  Mountains  or  milks  the  farmer’s 
cows  with  equal  facility.  It  is  believed 
that  ultimately  every  industrial  process 


as  well  as  most  domestic  services  will  be 
performed  by  the  aid  of  electricity.  The 
future  development  of  the  electric-power 
industry  is  incalculable. 

In  central-station  history  the  serious 
study  of  economic  relations  was  not  taken 
up  in  the  early  years;  electrotechnical 
problems  were  then  overshadowing;  the 
dominant  part  which  electricity  was  to 
play  in  modern  life  was  not  foreseen.  But 
since  the  early  nineties,  say,  central-sta- 
tion executives  have  had  a very  thorough 
course  in  the  School  of  Experience,  and  one 
of  their  greatest  tasks  of  today  is  to  en- 
deavor to  impart  to  the  public  something 
of  what  they  have  learned. 

Rates  for  service  have  been  studied 
scientifically;  they  are  now  usually  based 
on  the  character  of  the  demand  made  on 
the  facilities  of  the  central  station.  The 
downward  tendency  was  very  marked  until 
increasing  costs  of  production  during  and 
after  the  World  War  caused  many  com- 
panies to  apply  for  increases  in  self-defense. 
Rates  may  vary  considerably  in  different 
localities  owing  to  local  conditions. 

Whether  this  important  utility  shall  be 
privately  operated  or  municipally  or  pub- 
licly operated  has  been  the  cause  of  a great 
deal  of  discussion,  sometimes  with  more 
heat  than  ligl*.  Actually,  however,  elec- 
trical advancement  in  the  United  States  is 
almost  wholly  due  to  private  enterprise, 
and.  while  there  are  numerous  street- 
lighting municipal  plants,  the  general  elec- 
tric-service utility  has  been  built  up  by 
the  careful  management,  continuity  of 
management  and  individual  initiative  which 
go  with  private  ownership  and  operation. 
This  situation  will  continue,  doubtless,  for 
many  years.  It  is  now  generally  held  that 
the  electricity-supply  utility  should  be 
operated  as  a " natural  monopoly”  in  the 
area  served,  and  experience  seems  to  have 
shown  that  this  “monopoly”  should  be  pri- 
vately operated  to  obtain  the  benefits  of 
private  initiative.  But,  so  important  is  this 
service,  that  state-commission  regulation 
by  quasijudicial  arbiters  has  been  estab- 
lished in  five-sixths  of  the  states  of  the 
Union.  As  a rule,  these  tribunals,  with 
broad  outlook,  holding  the  public  interest 
paramount,  strive  to  conserve  the  strength 
of  the  utilities  for  public  service  at  the 
lowest  rates  that  will  effect  that  purpose. 

Centralization  of  electrical  production 
and  distribution  over  areas  as  large  as  can 
be  served  economically  is  a distinct  modern 
tendency.  Large  generating  stations  are 
more  economical  than  small  ones,  and  one 
network  of  electrical  distribution  can  utilize 
the  diversity  of  demand  (that  is,  of  light 
and  power,  railway,  mining,  transportation, 
agricultural  and  other  energy  requirements) 
better  than  a number  of  individual  systems. 
This  improves  the  load-factor,  or  the  using 
of  generating  and  distributing  plant  to  the 
greatest  extent  during  the  24  hours  of 
each  day  throughout  the  year,  and  so 
makes  for  economy.  Further,  the  large 
systems  can  buy  more  cheaply  and  can  af- 
ford to  employ  better  brains  for  executive, 
engineering  and  commercial  staffs.  These 
advantage's  apply  also  to  holding  com- 
panies, which  may  direct  operating  com- 
panies in  many  localities. 

Large  amounts  of  capital  are  required 
by  the  utilities,  and  this  capital  is  turned 
over  slowly — In  from  four  to  seven  years. 
Thus  every  dollar  of  income  bears  an  in- 
terest charge,  at  7%,  of  say,  35  cents;  and 
for  every  dollar  of  new  business  obtained, 
about  five  dollars  of  capital  must.  In  gen- 
eral, be  secured  from  some  source.  With 
fair  rates  and  prudent  management,  reason- 
able profits  are  sure.  If  the  central  statioff. 
like  the  manufacturer,  could  refuse  new 
business,  simply  take  care  of  existing  busi- 
ness, it  would  effect  large  economies  and 
could  increase  its  net  income  materially. 
But  such  a course,  unless  in  time  of  war 
or  great  emergency,  would  be  contrary  to 
public  policy. 

During  the  World  War  and  after,  pro- 
duction costs  of  the  utilities  mounted 
rapidly,  whereas  the  rates  for  their  serv- 
ices were  fixed  and  could  not  be  increased 
without  the  consent  of  regulatory  bodies, 
which  moved  slowly  in  many  cases.  Fur- 
thermore, the  demand  for  capital  from  other 
sources  was  tremendous  and,  in  most  cases, 
the  utilities  could  not  increase  the  pre-war 
rate  of  return  offered  for  capital  withoift 
the  consent  of  the  regulatory  bodies.  At 
this  time  many  companies  turned  to  their 
own  employees,  customers  and  townspeople, 
selling  their  securities  directly  “over  the 
counter,’’  with  good  results,  both  financially 
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and  in  emphasizing*  the  complete  co-oper- 
ation that  should  exist  between  the  utility 
and  the  community  it  Berves.  Local  owner- 
ship of  public-utility  securities  is  in  every 
way  desirable,  and  this  form  of  financing 
will  no  doubt  be  continued  indefinitely,  in 
addition  to  the  raising  of  money  through 
the  usual  channels,  for  the  demand  for 
new  capital  is  great  and  constant. 

The  electric  utility  is  close  to  the  average 
man  and  the  average  hoihe.  It  is  a faith- 
ful servant  which  is  becoming  better  under- 
stood. and  its  prospects  were  never 
brighter. 

CENTRAL-STATION  FACTS  AND  FIG- 
URES.— Data  from«  various  reliable  sources 
place  the  number  of  electric  central-station 
operating  companies  and  municipal  plants 
in  the  United  States  during  1920  at  5,578. 
with  a total  valuation  of  about  $4,500,000,- 
000,  a gross  annual  income  of  about  $900,- 
000.000.  an  installed  generating  capacity  of 

13.500.000  kilowatts  and  an  annual  output 
of  about  44,000,000,000  kilowatt-hours. 
These  central  stations  rendered  service  In 
cities,  towns  and  other  localities  in  which 
no  less  than  60%  of  the  entire  population 
of  the  country  lived,  there  being  a total 
of  over  8,520.000  individual  customers  of 
all  classes.  Other  Interesting  facts,  to- 
gether with  further  analysis  of  the  fore- 
going data  and  of  the  growth  of  the  Ameri- 
can central-station  business,  are  given  be- 
low: 

Prior  to  1902  no  exact  record  .was  kept 
of  this  industry,  but  in  that  year  the  Bu- 
reau of  the  Census  took  its  first  general 
census  of  the  electrical  utility  industries 
of  the  United  States  and  obtained  accurate 
data  as  to  the  status  of  central-atation 
service.  The  census  was  again  taken  in 
1907,  1912  and  1917.  The  figures  covering 
the  period  from  1902  to  1917,  given  here- 
with. are  taken  from  these  census  reports. 
The  estimates  for  1920  are  for  the  most 
part  based  upon  statistics  of  the  Industry 
which  have  been  published  from  time  to 
time  by  the  technical  press. 

The  growth  of  central  stations  has  been 
very  rapid.  From  3,620  in  1902,  the  total 
number  of  operating  companies  and  muni- 
cipal plants  had  grown  to  6,542  In  1917. 
Estimates  published  for  1920  give  a total 
of  5,578  operating  companies  and  municipal 
plants,  which  would  indicate  that  a con- 
siderable number  of  consolidations  or 
mergers  and  cessation  of  operation  of  many 
of  the  smaller,  less  efficient  and  poorly 
located  plants  had  taken  place  during  and 
since  the  war.  This  is  further  borne  out 
by  the  fact  that  in  1917  there  were  5,952 
generating  stations,  whereas  only  5,766  were 
estimated  in  1920.  The  1917  figures  also 
show  that  1,418  operating  companies  pur- 
chased all  of  their  current  from  other 
operating  companies.  A better  figure  for 
indicating  the  true  growth  of  central  sta- 
tions is  total  generating  capacity  and  out- 
put. In  1907  the  capacity  was  2.709,000 
kw..  generating  In  that  year  5,862,277,000 
kw-hr.,  and  in  10  years  this  had  Increased 
to  a capacity  of  8,994.000  kw.,  generating 

25.438.303.000  kw-hr.,  making  an  increase  in 
output  of  330%.  Estimates  for  1920  place 
the  capacity  at  13,500.000  kw.;  the  annual 
output,  as  given  by  the  United  States  Geo- 
logical Survey,  was  43.900,000.000  kw-hr. 

The  value  of  the  plants  and  equipment 
together  with  the  gross  and  net  income  and 
expenses  are  given  in  the  table  below.  The 
“value"  of  the  plant  and  equipment  is 
given  in  place  of  the  capitalization,  since 
this  aggregate  includes  municipal  plants 
and  as  they  issue  no  stock  their  capitaliza- 
tion cannot  be  determined.  It  is  generally 
true  that  the  value  is  somewhat  less  than 
the  cost  of  the  plant  and  equipment,  and 
therefore,  less  than  the  capitalization  or 
capital  investment. 

Value  or  Plant  and  Equipment.  Income 
and  Expenses  (in  Millions) 

Gross  Income  Net  Income  Ex- 
Total  Pet.  of  Pet.  of  pens- 

Year  Value  Amt.  Vqlue  Amt.  Value  es 


1920- 

-4.500.0 

900.0 

20.0 

. 

1917- 

-3.060.4 

526.9 

17.2 

100.3 

3.3 

426.6 

1912- 

-2,175.7 

302.3 

13.9 

67.7 

3.1 

234.6 

1907 

.1.096.9 

175.6 

16.0 

41.4 

3.8 

134.2 

1902- 

- 504.7 

86.7 

17.0 

17.6 

3.5 

68.1 

Central  stations  may  be  divided  Into  two 
classes  according  to  ownership— commercial 
or  privately  owned,  and  municipal.  The 
majority  of  the  latter  serve  only  a re- 
stricted area,  generally  within  the  munic- 
ipality and  a few  (74  in  number  in  1917) 


supply  light  and  power  for  municipal  pur- 
poses exclusively.  Dividing  the  plants  ac- 
cording to  the  size  of  the  population  group 
served  discloses  that  current  furnished  by 
municipal  plants  is  chiefly  for  lighting  pur- 
poses and  that  for  groups  of  population 
under  10,000  the  municipal  plants  furnish 
more  lighting  energy  per  capita  than  do 
commercial  plants.  In  the  largest  popu- 
lation groups,  over  500,000,  the  commercial 
stations  have  a marked  lead  in  this  respect. 
The  output  for  power  of  the  commercial 
stations  is  in  every  population  group  far  in 
advance  of  the  municipal  plants.  Of  the 
6,542  stations  operating  in  1917.  2,318  or 
35%  of  all  stations  were  municipal;  how- 
ever, the  output  of  these  stations  repre- 
sented only  4%  of  the  total  for  all  central 
stations.  The  total  number  of  stations, 
given  by  the  population  groups  served  and 
showing  the  division  of  load,  is  given  in 
the  table  below.  The  discrepancy  between 
the  number  of  stations  given  here  and  the 
figure  6,542  given  elsewhere  Is  because  of 
the  fact  that  42  commercial  stations  sold 
current  to  other  operating  companies  only, 
and  11  other  stations  served  a small  inde- 
terminate population  with  power  and  some 
light.  Their  total  output  when  added  to 
the  figures  given  make  a total  of  18,287,- 
344,226  kw-hr.  sold  for  light  and  power. 

Central  Stations  According  to  Population 
Districts  Served  in  19 1 71 


Pop’n. 


Pop.  No 

. of  S’v’d  in  Kw-hr. 

In  Mil’ns 

Group  Stations  Th’s’ds  For  L’t. 

FOrP'r. 

Under  1000 

2,221 

1,185 

52.1 

269.9 

1.000-2,000 - 

1,455 

1,841 

94.6 

202.2 

2,000-5,000 

1,363 

3,740 

218.9 

354.4 

5,000-10.000. 

576 

3,366 

226.0 

361,8 

10.000-25,000— 

408 

5.111 

346.9 

1,332.1 

25,000-50.000— 

181 

4,724 

349.1 

946.3 

50,000-100,000.. 

100 

4,731 

345.4 

1,270.4 

100,000-200,000 

69 

7,182 

460.2 

1,304.1 

200.000-500,000 

51 

9,935 

811.4 

2,134.9 

Over  500, 000- 

65 

21,099 

2,207.8 

4,409.7 

Total  

.6,489 

62,919 

5,112.4 

12,586.0 

Data  showing  the  extent  of  the  service 
of  central  stations  and  its  relation  to  the 
population  of  the  country  as  a whole  are 
interesting.  In  1917  the  country’s  popula- 
tion was  estimated  at  104,444,303  and  of 
this  number  62.919,662  were  in  localities 
served  by  central  stations.  This  group, 
representing  60.2%  of  the  total  population, 
contained  7,178,703  central-station  custo- 
mers. Figures  for  1920  show  that  the  num- 
ber of  customers  has  increased  to  8.520,400. 
The  annual  per  capita  consumption  for  the 
population  actually  served  in  1917  was  81.3 
kw-hr.  for  lighting  and  200  kw-hr.  for 
power.  For  1920  this  was  estimated  at  294 
kw-hr.  for  lighting  and  398  kw-hr.  for 
power. 

The  power  load  in  1920  included  about) 
1,161.400  industrial  motors  representing  eL 
connected  load  of  12,930.000  hp.  The  other 
connected  power  load  which  includes  in- 
dustrial heating,  electrolytic  processes  and 
furnaces,  electric  railways,  electric  ve^ 
hides,  etc.,  represented  a connected  load 
of  about  1,869,000  hp.  The  total  energy) 
consumed  by  the  power  customers  of  all 
kinds  is  estimated  at  25,242,500,000  kw-hr. 
The  lighting  load  both  commercial  and 
residential,  consists  of  8,193,500  customers. 
The  total  kw-hr.  consumption  during  thei 
year  was  18,657.500,000. 

While  the  central  stations  serve  approxi- 
mately 60%  of  the  population,  only  31%  of 
the  dwellings  in  the  country  are  wired  for 
electric  service.  Of  the  20,481,700  dwelings, 
14,190,540  have  not  yet  been  wired  and  of 
this  number  4,993,490,  or  24.4%  of  the  total 
unwired,  are  in  territories  covered  by  cen- 
tral-station service. 

The  number  of  central-station  customers 
classified  according  to  the  nature  of  the 
load  are  given  in  the  table  below.  In  this 
table,  which  is  taken  from  the  Electrical 
World  of  July  24,  1920,  commercial  lighting 
customers  include  stores,  offices,  churches, 
halls,  amusement  parks  and  in  some  cases 
manufacturing  plants. 


When  writing  to  manufacturers  please 
mention  the 
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Central  Station  Customers  In  1920 


Resid’l  Com*  l 

State  Lighting  Lighting  Power  Total 
f In  Thousands — : ^ 


Alabama  - 

54.0 

7.9 

2.37 

64.2 

Arizona  

12.1 

1.9 

0.11 

14.0 

Arkansas  

48.3 

11.2 

1.90 

61.4 

California  

570.0 

134.6 

42.20 

746.8 

Colorado  

103.0 

13,6 

4.52 

121.1 

Connecticut  .... 

123.0 

31.4 

7.40 

161.8 

Delaware  

9.3 

2.7 

0.44 

12.4 

Dist.  of  Col.... 

30.3 

10.5 

0.28 

41.6 

Florida  

68.0 

14.2 

0.90 

83.1 

Georgia  

84.0 

17.5 

3.39 

107.8 

Idaho  

38.5 

11.8 

1.12 

51.4 

Illinois  

640.0 

160.5 

35.60 

836.1 

Indiana  

191.8 

39.9 

12.10 

243.8 

Iowa  

110.0 

22.8 

7.30 

140.1 

Kansas  

150.0 

24.3 

4.71 

179.0 

Kentucky  

91.0 

20.7 

3.06 

114.8 

Louisiana  — 

45.5 

9.3 

1.62 

66.4 

Maine  — 

78.5 

20.3 

6.08 

106.2 

Maryland  

53.2 

15.6 

2.61 

71.4 

Massachusetts 

338.9 

520 

l5.3u 

406.  Z 

Michigan  

320.0 

96.0 

12.58 

428.6 

Minnesota  

192.0 

48.8 

7.66 

248.5 

Mississippi  

35.8 

10.4 

0.66 

46.9 

Missouri  - 

212.0 

92.7 

12.34 

317.0 

Montana  

52.0 

11.8 

1.56 

65.4 

Nebraska  

90.0 

27.5 

3.98 

121.5 

Nevada  — - 

14.5 

1.5 

0.25 

16.2 

New  H’pshire 

30.0 

6.8 

1.90 

38.6 

New  Jersey  .... 

220.0 

55.3 

9.50 

284.8 

New  Mexico  - 

13.3 

2.1 

0.25 

15.6 

New  York  

480.0 

209.5 

19.35 

708.9 

N.  Carolina- 

50.0 

16.7 

3.41 

70.1 

North  Dakota 

42.3 

11.5 

1.12 

54.9 

Ohio  - 

385.0 

86.9 

23.40 

496.3 

Oklahoma  

61.0 

11.2 

1.84 

74.0 

Oregon  

82.0 

11.2 

4.72 

97.9 

Pennsylvania.... 

385.0 

159.2 

22.10 

566.3 

Rhode  Island.. 

42.5 

9.5 

2.79 

64.8 

S.  Carolina  .... 

61.0 

9.3 

1.38 

61.7 

South  DsJsota.. 

39.3 

10.7 

1.44 

51.4 

Tennessee  

57.0 

11.6 

3.49 

72.1 

Texas  

220.0 

35.6 

7.44 

263.0 

Utah  

69.0 

9.1 

2.35 

80.6 

Vermont 

36.5 

9.2 

1.83 

47.6 

Virginia  

92.0 

21.0 

5.10 

118.1 

Washington  .. 

204.0 

27.9 

7.68 

239.6 

W.  Virginia— 

38.0 

8.3 

1.70 

48.0 

Wisconsin  

150.0 

38.0 

11.60 

199.5 

Wyoming  - 

13.6 

4.2 

0.54 

18.3 

United  States  6 

,517.6 

1,675.9 

326.84 

8,520.4 

Some  central  stations  furnish  heat,  water, 
gas,  etc.;  as  well  as  electricity.  In  1917 
there  were  2,665  of  these  composite  stations, 
divided  as  follows:  1,328  electricity  and 
water;  238  electricity  and  gas,  or  gas  and 
water;  35  electricity,  street  railway,  and 
gas,  or  gas  and  water;  1,064  miscellaneous, 
doing  heating,  manufacturing  ice,  etc. 
These  composite  stations  represent  40%  of 
all  central  stations.  In  addition  to  the 
above  classes  there  are  those  which  do 
electrical  contracting  or  retail  electrical 
merchandising.  In  1920  there  were  1,793 
stations  doing  contracting  and  3,139  retail- 
ing electrical  merchandise. 

Many  central  stations  purchase  all  or  part 
of  their  energy.  Stations  which  purchased 
more  than  half  of  their  energy  increased 
146%  from  1912  to  1917.  In  1917  there  were 
1,631  of  these  stations.  In  the  same  year 
the  primary  power  equipment  of  generating 
stations  totaled  12,936,755  hp.,  divided  ac- 
cording to  type  of  prime  mover  as  follows: 
5,788  steam  engifies  developed  13%  of  the 
total  output;  1,699  steam  turbines,  -62%; 
3,374  water  wheels  and  turbines,  33%;  2,934 
internal-combustion  engines,  2%.  In  the 
decade  1907-17  the  number  of  steam  en- 
gines decreased  25%,  steam  turbines  in- 
creased 351%,  water  wheels  and  turbines 
increased  36%,  internal-combustion  engines 
increased  534%. 

The  majority  of  commercial  stations  are 
owmed  by  corporations,  though  there  were 
in  1917  a total  of  1,306  stations  owned  by 
individuals,  firms  and  partnerships.  The 
number  of  incorporated  commercial  stations 
w'as  2,918.  They  employed  105,541  people 
in  1917,  an  increase  since  1902  of  248%. 

Within  recent  years  great  changes  have 
been  made  in  the  attitude  of  most  central 
stations  toward  the  public  they  serve. 
Nearly  all  operating  companies  have  en- 
deavored to  better  their  relations  with  the 
public  and  many  have  sold  stock  and  other 
securities  to  their  customers  and  employees 
to  the  end  that  these  stockholders  will  de- 
sire to  see  their  company  prosper  and  will 
develop  a new  attitude  toward  public  utili- 
ties in  general.  So  many  companies  have 
held  and  are  holding  campaigns  for  this 
purpose  that  it  is  difficult  to  state  the  value 
of  securities  sold,  but  it  is  estimated  that 
over  150,000  individual  customers  alone  now 
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hold  1100,000,000  in  central-station  securi- 
ties. Reports  from  about  45  companies  that 
have  conducted  sales  campaigns  within  the 
last  year  or  two  indicate  that  over  $50,300,- 
000  has  been  disposed  of  to  76,000  subscrib- 
ers. 

The  foregoing  figures  relate  only  to  stock 
purchases  by  customers  of  the  central  sta- 
tions in  recent  years.  Estimates  prepared 
by  the  National  Electric  Light  Association 
show  that,  taking  the  country  as  a whole, 
the  securities  of  the  electric  light  and 
power  companies  are  owned  by  some  1,450,- 
000  citizens.  These  represent  the  savings 
of  customers,  employees  and  other  citizens, 
together  with  investments  by  insurance 
companies,  estates  and  banks.  It  is  fur- 
ther estimated  that  hundreds  of  millions  of 
dollars  have  been  loaned  to  these  central 
station  companies  by  27,000  banks  of  the 
country  having  29,000,000  depositors.  These 
figures  give  a much  better  conception  of 
the  widespread  financial  interest  in  the 
welfare  of  the  central-station  business. 

CENTRAL  STEEL  & WIRE  CO.— 119- 
127  No.  Peoria  St.,  Chicago,  111.  Manu- 
facturer of  welding  and  arn\ature  binding 
wire  and  sheet  steel  for  electrical  purposes. 
President,  H.  R.  Curran;  secretary  and 
treasurer,  Mandel  Lowenstine. 

CENTRAL  TUBE  CO.— Pittsburgh.  Pa 
Manufacturer  of  rigid  metallic,  conduit,  el- 
bows and  couplings.  President,  Alex 
Loughlin,  Jr.;  vice-president,  W.  F.  Hart; 
treasurer,  P.  C.  Pease;  sales  manager,  W. 
F.  Ingals.  Main  office.  First  National  Bank 
Bldg.,  Pittsburgh,  Pa.  Factory,  Economy, 
Pa.  Branch  offices,  10  High  St.,  Boston, 
Mass.;  1213  Race  St..  Philadelphia,  Pa.; 
1415  Pine  St.,  St.  Louis.  Mo.;  1124  Metro- 
politan Bldg.,  Minneapolis,  Minn.;  307  First 
Ave.,  Seattle,  Wash.;  523  Mission  St.,  San 
Francisco,  Cal.;  1220  Dime  Savings  Bank 
Bldg.,  Detroit,  Mich.;  63  Vesey  St.,  New 
York,  N.  Y.;  122  S.  Michigan  Ave.,  Chi- 
cago, 111. 

CENTRAL  WHITE.— Trade  name  for 
rigid  metallic,  conduit,  elbows  and  coup- 
lings made  by  the  Central  Tube  Co.,  First 
National  Bank  Bldg.,  Pittsburgh,  Pa. 

CENTRAL  WISCONSIN  SUPPLY  CO.— 
Beaver  Dam,  WIs.  Producer  of  cedar  poles. 
M.  K.  Grant,  manager,  Cedar  Dept. 

CENTRIFUGAL  FAN  CO.— 9-16  17th 
Ave.,  Newark,  N.  J.  Manufacturer  of  mo- 
tor-driven exhaust  fans. 

CENTRIFUGALS,  SUGAR,  MOTOR-4 
DRIVEN. — Centrifugals  are  machines  used 
to  effect  the  mechanical  separation  of 
solids  from  liquids,  or  of  liquids  of  different 
specific  gravity.  In  the  sugar  industry  they 
are  used  to  wash  and  dry  the  sugar  and 
separate  out  all  the  moisture.  A perfor- 
ated metal  cylinder  or  basket  is  placed 
Within  an  outer  casing  and  rotated  at  a 
high  speed.  As  the  basket  revolves  the 
material  to  be  separated  is  thrown  against 
the  perforated  sheet  by  centrifugal  force 
and  the  liquid  flows  through  the  fine  per- 
forations while  the  solids  remain  inside. 

Motor  drive  has  been  found  to  be  very  ef- 
ficient for  these  machines.  A vertical 
motor,  usually  of  the  induction  type,  is 
mounted  above  the  basket  and  connects  to 
Its  shaft  by  means  of  a clutch  which  pro- 
tects It  from  excessive  strain.  The  motor 
and  the  basket  spindle  both  run  on  ball 
bearings. 

Manufacturers: 

Hepworth  Co.,  S.  S..  2 Rector  St.,  New 
York  N.  Y.  "Mackintosh.” 

CENTRIFUGES,  ELECTRIC.— Devices  for 
separating  solutions,  or  material  in  solu- 
tions. of  different  specific  gravity  by  centrif- 
ugal force.  The  device  consists  of  a small 
electric  motor,  under  the  shaft  of  which 
are  mounted  hinged  buckets  which  contain 
the  solution,  and  at  a very  high  speed  ef- 
fect the  separation.  Other  types  have  a 
small  vertical  universal  motor  with  a hori- 
zontal balanced  arm  on  the  top  of  the 
shaft.  Hinged  test-tube  holders  are 
mounted  at  the  ends  of  the  arm  and  the 
liquid  to  be  separated  is  placed  in  the  test 
tubes,  which  take  a horizontal  position 
when  in  motion. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St..  Ham- 
mond, Ind. 

Boekel  & Co..  William,  516-518  Vine  St., 
Philadelphia.  Pa. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 


Creamery  Package  Mfg.  Co.,  The,  61-7  W. 
Kinzie  St.,  Chicago,  111. 

Hepworth  Co.,  S.  S.,  2 Rector  St.,  New 
York,  N.  Y.  “Mackintosh.” 

Hospital  Supply  Co.,  The.  157  E.  23rd  St., 
New  York,  N.  Y.  “Watters.” 

International  Equipment  Co.,  352  Western 
Ave.,  Boston,  Mass. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York,  N.  Y.  “Kayess.” 

Shelton  Electric  Co.,  16  E.  42nd  St.,  New 
York,  N.  Y.  “Shelton.” 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa.  “W.  B.  & 
E.” 

CENTURY, — Trade  name  for  electric  fans 
and  motors  manufactured  by  the  Century 
Electric  Co.,  1827  Pine  St.,  St.  Louis  Mo. 

CENTURY. — Trade  name  for  armature 
and  field  coil  testers  manufactured  by  the 
Century  Electrical  Co.,  102  Randall  Ave., 
Syracuse,  N.  Y. 

CENTURY. — Trade  name  for  electric  oil 
pumps  manufactured  by  the  Century  Pump 
Co.,  715-719  6th  Ave.,  Brooklyn,  N.  Y. 

CENTURY. — Trade  name  for  hacksaws 
manufactured  by  the  Century  Tool  & 
Metal  Co..  180  N.  Market  St.,  Chicago,  111. 

CENTURY. — Trade  name  for  radio  buz- 
zers manufactured  by  the  Federal  Tele- 
phone & Telegraph  Co.,  Buffalo,  N.  Y. 

CENTURY  ELECTRIC  CO.— St.  Louis, 
Mo.  Manufacturer  of  electric  fans  and 
motors.  Business  established  1903.  Presi- 
dent, E.  S.  Pillsbury;  vice-president,  Senter 
M.  Jones;  vice-president  and  secretary,  R. 
J.  Russell;  treasurer  John  Herget;  sales 
manager,  J.  L.  Woodress.  Main  office  and 
factory,  1827  Pine  St.,  St.  Louis.  Mo. 
Branch  offices  and  warehouses,  Boston, 
Mass.;  56  W.  Randolph  St.,  Chicago,  111.; 
Cincinnati,  Ohio;  Cleveland,  Ohio;  Des 
Moines,  Iowa;  Detroit,  Mich.;  Kansas  City, 
Mo.;  New  York,  N.  Y.;  Philadelphia,  Pa.: 
Pittsburgh.  Pa.;  Rochester,  N.  Y.  Sales 
representatives,  Fulton  Electric  Co.,  At- 
lanta, Ga.;  W.  C.  Teas,  Chattanooga, 
Tenn.;  Gus  Sachs,  Dallas,  Tex.;  Mountain 
Electric  Co.,  Denver,  Colo.;  Greensboro 
Supply  Co.,  Greensboro,  N.  C.;  R.  J.  Davis, 
Los  Angeles,  Cal.;  T.  W.  Findley,  Minne- 
apolis, Minn.;  Lyman  C.  Reed,  New  Or- 
leans, La.;  R.  R.  Poppleton,  Portland,  Ore.; 
S.  S.  Stevens.  Salt  Lake  City,  Utah;  R.  J. 
Davis.  San  Francisco.  Cal.;  R.  R.  Poppleton, 
Seattle,  Wash.;  Nixon  Kimmel  Co.,  Spo- 
kane, Wash.;  Rudel  Belnap  Machinery  Co., 
Montreal,  Que. ; Jones  & Moore  Electric  Co., 
Toronto,  Ont.;  Rankin  & Cherril,  Van- 
couver, B.  C. ; Great  West  Electric  Co., 
Ltd.,  Winnipeg,  Man.,  Can. 

CENTURY  ELECTRICAL  CO.— 102  Ran- 
dall Ave.,  Syracuse,  N.  Y.  Manufacturer 
of  armature  and  field  coll  testers.  Vice- 
president,  L.  C.  Willson;  secretary,  L.  B. 
West;  treasurer  and  general  manager,  J. 
B.  West. 

CENTURY  MFG.  CO.— Detroit,  Mich. 
Manufacturer  of  electric  vehicles. 

CENTURY  MFG.  CO.,  I N C. — Elizabeth- 
town, Pa.  Manufacturer  of  electric  signs 
and  heaters.  Business  established  1907. 
President,  Milton  S.  Rohrer;  vice-president, 
Justus  Bard;  secretary,  treasurer  and  gen- 
eral manager,  E.  M.  Miller. 

CENTURY  PUMP  CO.,  THE.— 715-719  6th 
Ave.,  Brooklyn,  N.  Y.  Manufacturer  of 
electric  pumps.  Business  established  1905. 
President  and  treasurer,  William  L.  Gass; 
vice-president,  Louis  Gass;  secretary,  Guy 
A.  Smith. 

CENTURY  SPECIAL.— Trade  name  for 
tungsten  lamps  manufactured  by  the  Inter- 
national Incandescent  Lamp  Works,  Inc., 
80-86  Bergenline  Ave.,  Union  Hill,  N.  J. 

CENTURY  TOOL  & METAL  CO.— 180  N. 

Market  St.,  Chicago,  111.  Manufacturer  of 
welding  compounds  and  hacksaws.  Gen- 
eral managers,  E.  L.  Mayer  and  E.  Mayer. 

CERTAIN-TEED  PRODUCTS  CORP.— 
St.  Louis,  Mo.  Manufacturer  of  insulating 
papers,  paints,  varnishes,  etc.  Business 
established  1917.  President,  G.  M.  Brown; 
vice-presidents.  C.  C.  Collins;  J.  C.  Collins. 
Joseph  W.  Wear,  D.  C.  Cale;  secretary  and 
treasurer,  R.  M.  Nelson. 

CESCO.— Trade  name  for  aisle  lights  for 
theaters  and  electrically  operated  curtain 
and  door  openers,  manufactured  by  the 
Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111. 
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C.  G. — Trade  name  for  friction  tape 
manufactured  by  the  St.  Louis  Rubber 
Cement  Co.,  St.  Louis,  Mo. 

C.  G.  E. — Trade  nftxne  for  motors,  gen- 
erators, electrical  instruments,  wiring  de- 
vices and  other  electrical  specialties  manu- 
factured by  the  Canadian  General  Electric 
Co.,  Ltd.,  212  King  St.,  W.,  Toronto,  Ont., 
Can. 

C.  G.  M. — Trade  name  for  oilless  bearings 
manufactured  by  the  Massachusetts  Oilless 
Bearings  Co.,  518  Main  St.,  Worcester, 
Mass. 

C.  G.  R. — Trade  name  for  conduit  and 
outlet  bushings  manufactured  by  Charles 
G.  Robin,  47  Warren  St*  New  York.  N.  Y. 

C.  G.  S. — Abbreviation  for  centimeter- 
gram -second  system  of  units. 

C-H. — Trade  name  for  electric  controlling 
and  heating  devices  manufactured  by  the 
Cutler- Hammer  Mfg.  Co.,  12th  St.  & St. 
Paul  Ave.,  Milwaukee,  Wis. 

CHADBURN  SHIP  TELEGRAPH  CO. 
OF  AMERICA,  INC. — Troy,  N.  Y.  Manu- 
facturer of  CO*  recorders.  Exclusive  dis- 
tributor, Yarnall  Waring  Co.,  Philadel- 
phia, Pa. 

CHAFING  DISHES.— See  Dishes,  chafing, 
electric. 

CHAIN  BELT  CO.— Milwaukee,  Wis. 
Manufacturer  of  coal  and  ash  handling 
machinery,  power  transmission  chains  and 
water  intake  screens.  Business  established 
1891.  President,  W.  C.  Frye;  vice-president 
and  general  manager,  C.  R.  Messinger;  sec- 
retary, W.  C.  Sargent;  treasurer,  C.  L. 
Pfeifer;  sales  manager,  Clifford  F.  Messin- 
ger. Main'offlce  and  factory,  736  Park  St., 
Milwaukee,  Wis.  Branch  offices,  50  Church 
St.,  New  York,  N.  Y.;  403  Ford  Bldg.,  De- 
troit, Mich.;  1018  Corn  Exchange  National 
Bank  Bldg.,  Chicago,  111.;  Citizens  National 
Bank  Bldg.,  Pittsburgh,  Pa.;  337  Boatmen’s 
Bank  Bldg.,  St.  Louis.  Mo. 

CHAIN  PRODUCTS  CO.,  THE.— Cleve- 
land. Ohio.  Manufacturer  of  chains  and 
chain  products.  Business  established  1886. 
President  and  treasurer,  Fred  G.  Hodell; 
vice-president,  Howard  H.  Hodell;  secre- 
tary, William  F.  Schneider.  Main  office  and 
factory,  3924  Cooper  Ave.,  Cleveland,  Ohio. 
Branch  offices.  150  Chambers  St.,  New 
York,  N.  Y.;  208  N.  Wabash  Ave.,  Chicago, 
111.;  60-62  8th  St.,  San  Francisco,  Cal.:  1417 
Chemical  Bldg.,  St.  Louis,  Mo.;  439  Endicott 
Bldg.,  St.  Paul,  Minn. 

CHAINS,  ARC  AND  OTHER  LAMP  SUS- 
PENSION.— Chains  are  sometimes  used  for 
suspending  heavy  arc  lamps  or  incandescent 
lamps  from  a bracket  or  mastarm.  or  cross- 
span  suspension  in  a street.  They  are 
made  of  wire  formed  into  links  and  clinched 
or  welded,  or  are  formed  out  of  sheet  metal 
and  linked  together.  A hot  galvanized  fin- 
ish is  generally  given  the  chain  so  that  it 
will  resist  corrosion.  Chain  is  used  in 
preference  to  cordage  where  the  load  or 
weather  conditions  are  especially  severe. 
Also  see  Cord  or  cordage,  braided. 

Manufacturers: 

American  Chain  Co.,  Bridgeport,  Conn. 
“Oneida.” 

Bridgeport  Chain  Co.,  Bridgeport,  Conn. 
“Triumph.” 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40  W. 
15th  St.,  New  York,  N.  Y. 

Chain  Products  Co..  The,  3924  Cooper 
Ave.,  Cleveland.  Ohio.  “Hodell.” 

' Coll  ins- Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York,  N.  Y. 

Columbus  McKinnon  Chain  Co.,  The,  Co- 
lumbus, Ohio.  “Columbus.” 

Hobbs  Co.,  Clinton  E.,  30-35  Pearl  St., 
Boston,  Mass.  “Everett,”  “Tipton,” 
“Wyatt.” 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CHAINS,  BALL  OR  BEAD,  FOR  PULL 
SOCKETS,  ETC. — Ball  or  bead  chains  are 
generally  made  of  brass  or  they  may  be 
finished  in  nickel  or  other  finishes  to  corre- 
spond to  the  fixtures,  sockets,  pull  switches, 
rosettes,  etc.,  they  are  to  be  used  with. 
The  most  common  form  of  this  chain  con- 
sists of  a hollow  ball  formed  of  sheet  brass, 
having  a hole  at  one  end  and  a round  shank 
at  the  other  end.  The  shank  of  one  ball  or 
bead  fits  into  the  hole  of  another  and  is  ex- 
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panded  inside  so  that  it  cannot  be  with- 
drawn.  Other  chains  are  made  with  wired 
beads  and  various  other  modifications  of 
these  principles.  A larger  ball  or  acorn  is 
placed  at  the  lower  end.  Also  see  Acorns, 
pull  chain;  Links,  insulating,  pull  chain; 
Links,  splicing,  pull  chain. 

Manufacturers: 

American  Ball  Chain  Works,  12  Wooster 
St.,  New  York,  N.  Y. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

BEAD  CHAIN  MFG.  CO.,  THE,  Bridge- 
port, Conn.  “Bead  Chain.”  Brass 
chain  consisting  of  a series  of  spherical 
beads  joined  together  by  miniature 
dumbbells,  the  head  of  each  dumbbell 
being  enclosed  wjthin  the  bead.  Stan(L- 
ard  equipment  on  all  pull  sockets  and 
pull  switches  throughout  the  country. 
— Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Hatheway  Mfg.  Co.,  The,  Bostwick  Ave., 
Bridgeport,  Conn.  “Duplex.” 

Hobbs  Co.,  Clinton  E..  30-35  Pearl  St., 
Boston,  Mass.  “Everett,”  “Tipton,” 
“Wyatt.” 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  & S.” 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St..  Buffalo,  N.  Y. 

CHAINS,  CHANDELIER  OR  FIXTURE, — 
These  chains  are  made  to  correspond  in 
design  and  finish  to  the  chandeliers  or  fix- 
tures. Brass  Is  by  far  the  most  common 
material  used  in  their  construction,  al- 
though steel  links,  brass-plated,  are  also 
used  in  making  up  the  chains.  Several 
forms  of  links  are  used,  such  as  round,  oval, 
square,  and  various  other  special  forms. 
They  are  often  formed  of  solid  brass  wire 
or  steel  wire,  although  tubing  is  also  used 
in  some  of  the  larger  link  chains,  to  reduce 
the  weight.  They  are  not  welded  together 
but  merely  bent  to  form  so  that  the  links 
may  be  opened  up  after  the  fixture  or 
chandelier  is  in  place,  in  case  it  is  neces- 
sary to  change  the  length  of  the  chain  or 
attach  it  to  a fixture  ring  or  loop. 

Manufacturers: 

American  Chain  Co.,  Bridgeport,  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  306 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bliss  Co.,  A.  H.,  136  Hospital  St.,  Provi- 
dence. R.  I. 

Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York.  N.  Y. 

Colli  ns- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

Columbus  McKinnon  Chain  Co.,  The,  Co- 
lumbus. Ohio.  “Columbus.” 

Crescent  Brass  Products  Co.,  The,  8410 
Lake  Ave.,  Cleveland,  Ohio. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Edwards  Lighting  Fixture  Co.,  20  E.  Lake 
St..  Chicago,  111 

Paries  Mfg.  Co.,  Decatur,  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

Hobbs  Co.,  Clinton  E..  30-35  Pearl  St., 
Boston,  Mass.  “Everett,”  “Tipton,” 
“Wyatt.” 

Hungerford  Brass  & Copper  Co.,  U.  T.,  80 
Lafayette  St.,  New  York,  N.  Y.  “Star 
Brand." 

LIGHTOLIER  CO.,  669-71  Broadway,  New 
York.  N.  Y.  “Guaranteed  Chain.” 

National  Chain  Co.,  8th  St.  & 3rd  Ave., 
College  Point,  N.  Y.  “Unxld,”  “Na- 
tional.” 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St..  New  York.  N.  Y. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  & S.” 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..  Chicago,  111. 

Phoenix  Hardware  Mfg.  Co.,  49-63  Illinois 
St..  Buffalo.  N.  Y. 

STANDARD  ELECTRIC  & MFG  CO., 
308  1st  Ave.,  E.,  Cellar  Rapids,  Iowa. 
“Stelco.” 

Straus-Hohenstein  Co..  132-134  W.  21st 
St..  New  York,  N.  Y.  (Crystal  glass.) 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton.  Ont.,  Can. 


Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

White  Mfg.  Co.,  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

CHAINS,  POWER  - TRANSMISSION.— 
The  requirements  of  chains  for  power 
transmission  are  so  varied  as  to  necessitate 
a great  number  of  types  of  chains.  They 
are  used  for  a number  of  purposes,  and  In 
connection  with  electrical  machinery  are 
the  means  of  connecting  a motor  to  its  load 
or  of  driving  a small  generator  in  many 
cases.  They  are  most  efficiently  applied  to 
any  place  where  the  driver  and  driven 
wheels  are  close  together  or  differ  greatly 
in  size.  A belt  used  under  such  conditions 
would  have  excessive  slip.  Other  examples 
of  power  transmission  by  means  of  chains 
are  also  quite  common. 

In  general  the  chains  consist  of  a series 
of  links  and  rollers  designed  to  run  over 
sprocket  wheels.  This  includes  rough 
heavy  chains  designed  to  run  on  cast  tooth 
wheels  and  smaller,  more  accurate  links 
that  are  designed  to  run  on  cut  wheels  and 
give  a smoother  and  more  uniform  trans- 
mission. The  links  in  these  types  generally 
consist  of  two  rollers  rotating  on  hardened 
steel  pins  which  are  held  securely  in  link 
plates  on  either  side.  Two  such  links  are 
Joined  together  and  accurately  spaced  by 
another  link  plate  which  passes  over  the 
pins  and  is  prevented  from  coming  loose  by 
cotter  pins.  This  general  type  is  made  in 
several  sizes  and  modified  forms  and  also 
as  duplex  or  multiple  chains  having  a series 
of  links  Joined  together  to  give  a wide 
chain. 

Manufacturers: 

Abell-Howe  Co.,  332  S.  Michigan  Ave., 
Chicago,  111. 

American  High  Speed  Chain  Co.,  401  S. 
Illinois  St.,  Indianapolis,  Ind. 

Baldwin  Chain  & Mfg.  Co.,  The,  Worces- 
ter, Mass. 

Chain  Belt  Co..  736  Park  St.,  Milwaukee, 
Wis.  “Rex.” 

Columbus  McKinnon  Chain  Co.,  The,  Co- 
lumbus, Ohio.  “Columbus.” 

Diamond  Chain  & Mfg.  Co.,  502  Kentucky 
Ave.,  Indianapolis,  Ind.  “Diamond.” 

Duckworth  Chain  & Mfg.  Co.,  41  Mill 
St.,  Springfield,  Mass. 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 
Boston,  Mass. 

Gump  Co..  B.  F.,  431  S.  Clinton  St.,  Chi- 
cago, 111. 

Hobbs  Co.,  Clinton  E.,  30-35  Pearl  St.. 
Boston,  Mass.  “Everett,”  “Tipton,” 
“Wyatt.” 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus, Ohio.  “Peerless,”  “Hercules,” 
“Reliance  ” 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago. 111.  “Link-Belt.” 

Metallic  Mfg.  Co.,  544  W.  35th  St..  Chi- 
cago, 111. 

New  England  Chain  Works,  12  Pearl  St., 
Boston,  Mass. 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y.  “Warwick.” 

Philadelphia  Gear  Works,  E.  Vine  St.# 
Philadelphia,  Pa.  “Diamond.” 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

United  States  Chain  & Forging  Co.,  Union 
Arcade,  Pittsburgh,  Pa.  “XX.” 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

CHAINS,  P O W E R - TRANSMISSION, 
SILENT. — Silent  chains  for  power  trans- 
mission are  of  quite  different  construction 
from  ordinary  power-transmission  chains. 
In  most  of  these  the  separate  links  are 
much  smaller  and  they  do  not  run  over  or 
fit  around  the  teeth  of  a sprocket  wheel, 
tut  rather  fit  into  accurately  cut  grooves 
on  both  the  driving  and  driven  wheel.  For 
this  reason  some  means  must  be  provided 
•or  keeping  the  chain  on  the  wheels  when 
running  and  they  are  usually  made  with  a 
flange.  The  chains  ordinarily  consist  of  a 
number  of  steel  leaves  or  plates.  These  are 
Joined  together  with  a hardened  steel  pin 
and  in  some  cases  have  a hardened  steel 
liner  or  bushing  in  which  the  pin  rests. 

Silent  chains  are  used  for  a number  of 
purposes  where  electric  drive  is  used.  They 
are  .employed  on  both  large  and  small 
motors,  the  extremes  ranging  from  about 
% hp.  to  500  hp.  or  larger.  They  are  highly 
efficient  and  give  a very  uniform,  smooth 
and  quiet  drive.  Paper  mills  have  been 
large  users  of  the  electric  drive  through 
silent  chains. 
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Manufacturers:  » 

American  High  Speed  Chain  Co.,  401  S. 
Illinois  St.,  Indianapolis,  Ind. 

LINK- BELT  CO.,  Philadelphia,  Chicago, 
Indianapolis.  The  Link-belt  silent 
chain  for  high  speed  power  transmis- 
sion, is  as  flexible  as  a belt,  as  positive 
as  a gear,  and  more  efficient  than 
either.  It  cannot  Blip,  and  will  run  on 
short  centers.  It  is  run  slack  and 
therefore,  without  excessive  journal 


Link- Belt  Silent  Chain 


friction.  There  is  no  dangerous  spark- 
ing. It  transmits  power  with  less  loss 
and  operates  quietly.  It  can  be  run  at 
high  speed.  There  are  more  teeth  in 
working  contact,  causing  smoother 
action  and  less  wear.  In  spite  of  its 
positive  action,  it  has  great  elasticity. 
Standard  speed  motors  can  be  used  to 
operate  mechanisms  at  any  desired 
rate  of  speed.  Standard  link-belts  can 
be  furnished  for  every  purpose  in  ele- 
vating conveying  and  power  transmis- 
sion. The  Ewart  detachable  link- belt 
is  the  standard  for  power  transmission, 
and  simple  elevators  and  conveyors. 
The  New  Ewart  link-belt  is  an  Im- 
proved form  haying  greater  strength 


The  Ewart  Link 


without  increase  of  weight,  and  runs  oh 
standard  wheels.  Extensive  available 
stock  in  all  sizes,  together  with  a large 
variety  of  Ewart  links  with  attach- 
ments. Many  modifications  of  the 
Ewart  link-belt  are  made  for  special 
service,  including  ”400”  class  link-belt, 
which  has  the  links  connected  by  rivets 
or  detachable  pins.  “C”  class  link- 
belts  have  great  strength  and  durabil- 
ity, and  will  withstand  severe  condi- 
tions of  service.  Sprocket  wheels  can 
be  furnished  for  all  classes  of  link-belts. 
— Adv. 

Morse  Chain  Co.,  Ithaca*  N.  Y. 

Whitney  Mfg.  Co.,  Hartford,  Conn. 

CHAIRS,  STEP- RAIL.— Step-rail  chairs 
were  formerly  extensively  used  on  the  low 
girder-type  rails  used  In  street-railway  sys- 
tems and  are  still  employed  where  those 
rails  remain  in  service.  The  size  of  the  rail 
was  such  that  the  paving  blocks  could  not 
be  kept  in  place,  but  shifted  and  worked 
loose.  The  use  of  a more  substantial  block 
required  that  the  rail  be  set  higher  above 
the  ties  than  formerly.  Step-rail  chairs 
were  used  for  this  purpose  and  were  placed 
under  the  rail  to  elevate  it  to  the  proper 
level  for  the  paving.  They  were  malleable 
iron  or  steel  blocks  and  had  a back  or  sup- 
porting member  that  held  the  projection  of 
the  girder  rail.  The  name  was,  therefore, 
derived  from  the  form  of  the  block. 

Manufacturers: 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

CHALLENGE. — Trade  name  for  motor- 
driven  grinders  manufactured  by  the  Chal- 
lenge Machine  Co..  Inc.,  5116  Sprinfleld 
Ave.,  Philadelphia,  Pa. 

CHALLENGE. — Trade  name  for  soldering 
sticks  manufactured  by  the  Highland 
Electro-Chemical  Mfg.  Co.,  Connellsville, 
Pa.  (Exclusive  distributor,  S.  F.  Hood  Co., 
Philadelphia.  Pa.) 

CHALLENGE. — Trade  name  for  measur- 
ing tapes  manufactured  by  the  Lufkin  Rule 
Co.,  Saginaw,  Mich. 
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CHALLENGE. — Trade  name  for  letter 
boxes  manufactured  by  W.  R.  Ostrander  & 
Co.,  371  Broadway,  New  York,  N.  Y. 

CHALLENGE. — Trade  name  for  belting 
manufactured  by  the  Republic  Rubber 
Corp.,  Youngstown.  Ohio. 

CHALLENGE. — Trade  name  for  electric 
iron  manufactured  by  the  Security  Elec- 
tric Mfg.  Co.,  1463  W.  Ohiq  St.,  Chicago* 
111. 

CHALLENGE  CO.— Batavia,  III.  Manu- 
facturer of  power  transmission  appliances 
and  gasoline  engines. 

CHALLENGE  MACHINE  CO.,  INC.— 5116 
Springfield  Ave.,  Philadelphia.  Pa.  Manu- 
facturer of  electric  grinders  and  grinding 
wheel  dressers.  President,  J.  W.  King; 
vice-president,  B.  F.  Baird;  secretary,  F. 

M.  King,  Jrs;  treasurer,  F.  M.  King,  Sr. 

CHALLENGE  MACHINERY  CO.,  THE.— 

Grand  Haven.  Mich.  Manufacturer  of 
motor-driven  paper  cutting  machines  for 
printers.  Main  office  and  factory.  Grand 
Haven.  Mich.  Branch  offices,  124  S.  Wells 
St..  Chicago,  111.;  71  W.  23rd  St..  New  York. 

N.  Y. 

CHAMBERLAIN  & HOOKHARN  METER 
CO.,  LTD.— 243  College  St.,  Toronto,  Ont., 
Can.  Manufacturer  of  demand  and  in- 
tegrating wattmeters  and  time  switches. 
Business  established  1912.  President  and 
general  manager,  S.  L.  B.  Lines:  secretary 
and  treasurer,  Miss  G.  Montizambert. 

CHAMBERLIN  & JOHNSON,  INC.— 1238- 
40  Voskamp  St.,  Pittsburgh,  Pa.  Manufac- 
turer of  beeswax  and  battery  sealing  com- 
pounds. John  F.  Barckley,  manager. 

CHAMBERS  MFG.  CO.— Etna  St..  Butler, 
Pa.  Manufacturer  of  farm  lighting  plants. 
J.  A.  Chambers,  manager. 

CHAMET. — Trade  name  for  special  bronze 
products  manufactured  by  the  Chase  Metal 
Works,  236  Grand  St.,  Waterbury.  Conn. 

CHAMPION. — Trade  name  for  ice  cream 
freezers,  refrigerating,  ice  making  and  ice 
breaking  machinery,  manufactured  by  the 
Allman  Gas  Engine  Co.,  461  Canal  St.,  New 
York,  N.  Y. 

CHAMPION.  — Trade  name  for  vises 
manufactured  by  the  Bonney  Vise  & Tool 
Works,  Inc.,  Allentown,  Pa. 

CHAMPION. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Boss  Washing  Machine  Co.,  Cincinnati, 
Ohio. 

CHAMPION. — Trade  name  for  electric 
forge  blowers,  exhaust  fans,  grinders,  drills 
and  other  portable  tools  manufactured  by 
the  Champion  Blower  & Forge  Co..  Lancas- 
ter. Pa. 

CHAMPION. — Trade  name  for  dry  bat- 
teries and  carbon  products  manufactured 
by  the  Champion  Carbon  Mfg.  Co.,  305  1st 
National  Bank  Bldg.,  Cincinnati,  Ohio. 

CHAMPION. — Trade  name  for  motor- 
driven  foundry  riddles  manufactured  by  the 
Champion  Foundry  & Machine  Co.,  2419  W. 
14th  St.,  Chicago,  111. 

CHAMPION. — Trade  name  for  motor- 
driven  air  compressors  made  by  the  Cham- 
pion Pneumatic  Machinery  Co.,  1402  Mich- 
igan Ave..  Chicago,  111. 

CHAMPION. — Trade  name  for  spark 
plugs  manufactured  by  the  Champion  Spark 
Plug  Co.,  Toledo,  Ohio. 

CHAMPION. — Trade  name  for  storage 
batteries  and  battery  parts  manufactured 
by  the  Champion  Storage  Battery  Corp., 
193  Church  St.,  Poughkeepsie,  N.  Y. 

CHAMPION. — Trade  name  for  oiled  pa- 
pers, cambrics,  tapes,  plain  cotton,  friction, 
rubber,  armature,  linen  tapes,  webbing  and 
cotton  sleeving  manufactured  by  the  Chi- 
cago Mica  Co.,  11-21  Water  St.,  Valparaiso, 
lnd. 

CHAMPION. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Consoli- 
dated Electric  Lamp  Co.,  Danvers,  Mass. 

CHAMPION. — Trade  name  for  injectors 
manufactured  by  James  A.  Griffiths  & Son, 
1315-17  Buttonwood  St.,  Philadelphia,  Pa. 

CHAMPION. — Trade  name  for  soldering 
paste  manufactured  by  the  Highland  Elec- 
tro-Chemical Mfg.  Co.,  Connellsville,  Pa. 

CHAMPION. — Trade  name  for  oil  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati.  Ohio. 

CHAMPION. — Trade  name  for  boat  light- 
ing sets  manufactured  by  Hector  C.  Mac 
Rae,  314  St.  Paul  St.,  Baltimore,  Md. 

CHAMPION. — Trade  name  for  electric 
side  and  bow  lights  manufactured  by  the 
National  Marine  Lamp  Co.,  Forestviile, 
Conn. 


CHAMPION. — Trade  name  for  boiler  feed 
pump  manufactured  by  the  Rumsey  Pump 
Co.,  Ltd..  Seneca  Falls.  N.  Y. 

CHAMPION. — Trade  name  for  electric 
door  opener  manufactured  by  the  Stand- 
ard Lock  Co.,  111-113  Himrod  St.,  Brook- 
lyn, N.  Y. 

CHAMPION. — Trade  name  for  wrenches, 
vises  and  other  tools  manufactured  by  the 
Western  Tool  & Mfg.  Co.,  Springfield,  Ohio. 

CHAMPION  ACCUMULATOR.  — Trade 
name  for  storage  batteries  manufactured 
by  Hector  C.  MacRae,  314  St.  Paul  St., 
Baltimore,  Md. 

CHAMPION  AND  CHAMPION  JUNIOR. 

— Trade  name  for  electric  dishwashers 
manufactured  by  the  Hamilton-Low  Co., 
Jersey  City,  N.  J. 

CHAMPION  BLOWER  & FORGE  CO. 
THE. — Lancaster,  Pa.  Manufacturer  of 
electric  blowers,  drills,  exhaust  fans.  etc. 
Business  established  1878.  President,  H.  B. 
Keiper;  vice-president  and  treasurer,  C.  B. 
Long;  secretary.  G.  Hammond. 

CHAMPION  BRASS  WORKS.  — Cold- 
water,  Mich.  Manufacturers  of  brass  and 
copper  rivets,  brass,  bronze  and  aluminum 
castings,  fixture  fittings  and  parts  and 
lighting  specialties.  Business  established 
1906.  President  and  sales  manager,  F.  E. 
Chambers;  vice-president,  Charles  A.  Pol- 
lock; secretary  and  treasurer.  J.  L.  Curts; 
general  manager,  R.  C.  Ratto. 

CHAMPION  CARBON  MFG.  CO.,  THE. 
— 305  1st  National  Bank  Bldg.,  Cincinnati. 
Ohio.  Manufacturer  of  dry  batteries  and 
carbon  products.  Business  established  1916. 
President  and  treasurer.  H.  M.  Thurnauer; 
vice-president  and  secretary,  J.  E.  Peavey. 
Factory,  Loveland,  Ohio.  Sales  representa- 
tives, H.  M.  Chouinard,  739  N.  Long  Ave., 
Chicago,  111.;  Sanford  Bros.,  Chattanooga, 
Tenn.;  Collins  & Trous  Supply  Co.,  Lans- 
downe,  Pa.;  Standard  Motor  Equipment  Co.. 
Thoroughfare  Bldg.,  New  York,  N.  Y. 

CHAMPION  FOUNDRY  & MACHINE 

CO.— 2419  W.  14th  St..  Chicago.  111.  Manu- 
facturer of  motor-driven  foundry  riddles. 
President,  T.  J.  Magnuson;  vice-president, 
A.  V.  Magnuson;  secretary  and  treasurer, 
H.  O.  Magnuson.  Exclusive  distributor, 
Ditty  Bros.,  San  Francisco,  Cal. 

CHAMPION  HARDWARE  CO.— Geneva 
Ohio.  Manufacturer  of  metal  castings  and 
stampings.  Business  established  1883. 
President,  C.  S.  Chamberlin;  vice-president, 
W.  S.  Harris;  secretary,  N.  T.  Hasenflue. 

CHAMPION  PNEUMATIC  MACHINERY 

CO. — 1402  Michigan  Ave.,  Chicago,  111. 
Manufacturer  of  air  compressors  and  air 
line  specialties.  Business  established  1918. 
President  and  general  manager.  E.  H. 
Johnson;  vice-president,  George  T.  Ray- 
field;  secretary,  Fred  J.  Rayfleld;  treasurer 
and  sales  manager.  H.  H.  Kouka. 

CHAMPION  SPARK  PLUG  CO.— Toledo 
Ohio.  Manufacturer  of  spark  plugs.  Pres- 
ident, R.  A.  Stranahan;  treasurer,  F.  D. 
Stranahan.  Main  office.  Toledo.  Ohio. 
Branch  offices,  616  S.  Michigan  Ave..  Chi- 
cago. 111.;  Grand  Central  Place,  New  York, 
N.  Y. ; Windsor,  Ont.,  Can. 

CHAMPION  STORAGE  BATTERY 
CORP. — Poughkeepsie,  N.  Y.  Manufacturer 
of  storage  batteries.  Business  established 
1920.  President.  L.  M.  Samuel;  vice-pres- 
ident, George  Davis;  secretary  and  treas- 
urer, L.  S.  Cohen.  Main  office  and  factory, 
193  Church  St.,  Poughkeepsie,  N.  Y. 
Branch  office.  122  E.  32nd  St.,  New  York, 

CHANCE  CO.,  THE.— Centralia.  Mo. 
Manufacturer  of  guy  anchors,  lightning 
arresters,  wall  brackets,  and  electric  lino- 
type pot  heaters.  Business  established 
1905.  President,  A.  Bishop  Chance;  secre- 
tary. I.  L.  Traughber;  treasurer,  J.  A. 
Chance. 

CHANDELIERS,  ELECTRIC.— A chan- 
delier is  a lighting  fixture  suspended  from 
the  ceiling.  The  term  is  frequently  used 
In  this  broad  and  loose  sense  to  distinguish 
ceiling  and  pendent  fixtures  from  bracket 
fixtures  installed  on  the  side  walls.  There 
is  a tendency,  however,  to  restrict  the  term 
to  certain  types  of  pendent  fixtures,  name- 
ly. those  having  a group  of  lamps  suspended 
some  distance  below  the  ceiling  and  espe- 
cially to  such  fixtures  that  have  a number 
of  arms  £t  the  ends  of  which  the  lamps 
are  attached.  In  this  restricted  sense  Chan- 
deliers do  not  include  fixtures  mounted 
directly  on  or  quite  close  to  the  ceiling, 
nor  shower  fixtures  with  the  lamps  hanging 
on  parallel  cords  from  a ceiling  plate  or 
plate  suspended  a little  below  the  ceiling,  | 
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nor  dome,  ball,  bowl  or  other  single-unit 
fixtures.  As  a rule  chandeliers  are  more  or 
less  ornate  and  often  are  designed  to  sim- 
ulate the  original  type  of  chandelier,  one 
supporting  a number  of  candles.  In  a few 
cases  chandeliers  of  the  combination  type, 
that  is,  having  both  electric  and  gas  lamps, 
are  still  called  for;  but  this  type  is  rapidly 
becoming  obsolete.  Likewise,  the  designs 
based  on  old  gas-fixture  practice  of  having 
a multiplicity  of  arms  radiating  from  a 
central  spinning  with  bare  lamps  directed 
upward  or  down  at  an  angle  of  45°.  In 
the  best  types  the  lamps  are  screened  by 
suitable  glassware,  silk,  parchment  or  other 
diffusing  (and  at  the  same  time  artistic) 
shades.  In  some  cases  chandeliers  with 
groups  of  electric  lamps  have  been  called 
electroliers.  Those  producing  candle  ef- 
fects are  often  called  candelabra  fixtures, 
although  this  name  should  properly  be  re- 
stricted to  brackets,  since  the  original  can- 
delabrum was  seldom  a pendent  fixture. 
Also  see  general  discussion  under  Fixtures, 
lighting. 

Manufacturers: 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark,  N.  J. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Artistic  Lighting  Fixture  Corp.,  21-25 
E.  Houston  St.,  New  York,  N.  Y. 

Bailey- Reynolds  Chandelier  Co.,  THe, 
913-915  Grand  Ave.,  Kansas  City,  Mo. 

Bayley  & Sons.  Inc.,  105  Vanderveer  St.. 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216  S.  Jefferson  St.,  Chicago,  III. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Bridgeton  Chandelier  Co.,  Belmont  & 
Oxford  Sts.,  Bridgeton,  N.  J. 

Burtschaell,  J.  W.,  357  Ellis  St.,  San 
Francisco,  Cal. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux.'’ 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cassidy  Co.,  Inc.,  15-21  Wilbur  Ave.,  Long 
Island  City.  N.  Y. 

Central  Cut  Glass  Co..  1114  E.  63rd  St.. 
Chicago.  111.  (cut  glass). 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

Dale  Lighting  Fixture  Co.,  107-9  W.  13th 
St..  New  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J.  * 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  III. 

Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y. 

Everson  & Co.,  C.  G.,  70  W.  Lake  St., 
Chicago,  111. 

Faries  Mfg.  Co.,  Decatur.  III. 

Fibreduro,  Inc.,  396  Broadway,  New  York, 
N.  Y. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland.  Ohio.  “Perfecllte.” 

Frink.  Inc.,  I.  I\,  239-43  10th  Ave.,  New 
York,  N.  Y. 

Garden  City  Chandelier  Co.,  552  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Great  Western  Electric  Fixture  Co.,  292 
Church  St..  New  York,  N.~  Y. 

Harrison  Fixture  Works,  59  Harrison  St., 
Brooklyn.  N.  Y. 

Hendrickson  Chandelier  Mfg.  Co..  4032 
11th  Ave.,  S.,  Minneapolis,  Minn. 

Highlands  Mfg.  Co..  Muncie.  Ind. 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago,  111. 

LUMINOUS  UNIT  CO..  DIV.,  ST. 
LOUIS  BRASS  MFG.  CO..  St.  Louis. 
Mo.  Manufactures  a complete  line  of 
electric  lighting  fixtures  for  residence, 
store,  office  and  public  building  use. 
See  Fixture  classifications  and  display 
advertisement  pages  1276-7. — Adv. 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles.  Cal. 

Minnesota  Chandelier  Co.,  369-371  Jack- 
son  St.,  St.  Paul.  Minn. 

MORAN  & HASTINGS  MFG.  CO.,  16  W. 
Washington  St.,  Chicago,  111. 

Mutual  Metal  Mfg.  Co.^  1948  N.  Kedvale 
Ave.,  Chicago,  111. 
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NATIONAL,  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  III. 
"X-Ray”  chandeliers  furnished  in 
standard  designs  or  special  artistic 


conceptions  to  meet  any  requirement 
and  embody  principles  of  correct  il- 
lumination. See  Adv.  page  1405. — Adv. 

NVw  York  Lighting  Fixture  Mfg.  Co., 
67-69  Spring  St.,  New  York.  N.  Y. 
"Nyclo.” 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..  Chicago,  111.  “Peerlite.” 

Perfeclite  Mfg.  Co.,  U9  Main  St.,  Seattle. 
Wash.  "Perfeclite.” 

Thoenix  Light  Co.,  525  Market  St..  Mil- 
waukee, Wis. 

Pittsburgh  Metal  Spinning  & Stamping 
Co..  821-823  Locust  St..  Pittsburgh,  Pa. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Reading  Chandelier  Works,  The,  503  Penn 
St..  Reading.  Pa. 

REFLECTOLYTE  CO.,  THE.  914  Pine 
St..  St.  Louis.  Mo. 

Riddle  Co..  The  Edward  N.,  27  Broadway. 
Toledo,  Ohio. 

Royal  Chandelier  Works,  12-18  S.  Hall 
St.,  Allentow»>,  Pa. 

Scott-Ullman  Co.,  The,  3311-25  Perkins 
Ave..  N.  E.,  Cleveland,  Ohio. 

SHAPIRO  & ARONSON,  INC.,  20  Warren 
St..  New  York,  N.  Y. 

Standard  Art  Glass  Co.,  237  Lafayette 
St..  New  York,  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

VOIGT  CO.,  1741-47  N.  12th  St.,  Philadel- 
phia, Pa.  "Compolite.” 

WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland  Rd.,  Vermilion,  Ohio. 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

WHITING  CO.,  INC.,  H.  S.,  104  E.  41st 
St..  New  York,  N.  Y. 

Wyle  & Bros.,  Inc.,  J.  J.,  18-20  E.  27th 
St.,  New  York,  N.  Y: 

Young,  Inc..  Lorin  W„  214  E.  40th  St- 
New  York,  N.  Y. 

CHANDEYSSON  ELECTRIC  CO.— 4092 
Bingham  Ave.,  St.  Louis,  Mo.  Manufac- 
turer of  motors  and  generators.  Presi- 
dent and  general  managert  P.  I.  Chandeys- 
son;  secretary.  A.  C.  F.  Meyer;  treasurer, 
W.  C.  Forder;  sales  manager,  E.  B.  Fogel- 
song. 

CHANEY  CO.,  W.  Q.— Peyton  Bldg., 
Spokane.  Wash.  Producer  of  cedar  poles 
and  posts.  Yards.  lone.  Tiger,  Cusick,  Col- 
ville, Wash. 

CHANEY  MFG.  CO.,  THE.— 557-575  E. 
Pleasant  St.,  Springfield,  Ohio.  Manufac- 
turer of  thermometers,  battery  testers, 
barometers  and  hydrometers.  Business  es- 
tablished 1903.  President,  L.  F.  Chaney; 
vice-president,  J.  F.  Hoeflich;  secretary, 
W.  F.  Herold;  treasurer  and  general  man- 
ager, J.  E.  Ward. 

CHANGERS,  FREQUENCY.  — Machines 
for  converting  the  power  of  an  a-c.  system 
from  one  frequency  to  another.  These  are 
properly  called  frequency  converters  (see 
Converters,  frequency). 

CHANGERS,  LAMP. — Lamp  changers  are 
devices  which  attach  to  the  end  of  a long 
pole  and  make  it  possible  to  remove  and 
replace  incandescent  lamps  in  sockets  or 
receptacles  mounted  near  or  on  high  ceil- 
ings or  other  inaccessible  places.  They 
consist  of  metallic  fingers  or  grips  in  the 
form  of  spring  leaves  or  bent  wire,  which 
open  up  to  pass  around  a lamp  and  by 
pulling  a cord  close  to  grip  the  lamp,  which 


may  then  be  removed  by  turning  the  pole. 
Replacing  a lamp  is  the  reverse  of  this  op- 
eration. They  obviate  the  necessity  of  han- 
dling long  and  heavy  ladders,  with  their 
attendant  danger  and  often  interference 
with  normal  use  of  the  room. 

Manufacturers: 

Enterprise  Mfg.  Co.,  North  West  St., 
Easton,  Pa.  "Safety  First.” 

McGill  Mfg.  Co.,  Valparaiso,  Ind. 
"Adaptable.” 

Matthew's  & Brother.  Inc.,  W.  N..  2912 
Easton  Ave.,  St.  Louis,  Mo.  "Holdfast.” 

MorBe,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

CHANGERS,  POLARITY  OR  POLE, 
FOR  TELEPHONE  CIRCUITS.— A device 
for  producing  alternating  telephone  ringing 
current  out  of  direct  current.  It  consists 
of  a vibrating  part  which  reverses  the  cur- 
rent periodically.  It  can  also  be  used  to 
make  pulsating  current. 

Manufacturers: 

Cameron  Appliance  Co.,  48  Waters  Ave., 
Everett.  Mass.  "Roberts.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  111. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co..  Inc.,  195  Broadway, 
New  York,  N.  Y. 

CHANGERS,  WAVE-LENGTH,  RADIO. 

— Clips  and  switches  used  with  the  coils  of 
a radio  oscillation  transformer  to  enable  a 
rapid  change  from  one  wave  length  to 
another:  also  see  Transformers,  oscillation. 

Manufacturers: 

Chicago  Radio  Laboratory,  Ravenswood 
& Schreiber  Aves..  Chicago,  111. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Federal  Telegraph  Co.,  812  Hobart  Bldg., 
San  Francisco,  Cal. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
”RVA." 

Kilbourne  & Clark  Mfg.  Co..  3451  E.  Mar- 
ginal Way,  Seattle.  Wash.  "K.  & C.” 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Radio  Service  & Mfg.  Co..  464  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  "Radio 
Service.” 

Simon.  Emil  J.,  217  Broadway,  New'  York, 
N.  Y. 

CHAPIN  CO.,  CHARLES  E.— 201  Fulton 
St.,  New  York,  N.  Y.  Manufacturer  of 
commutator  brushes.  Business  established 
1892.  Vice-president,  J.  H.  Chapin;  secre- 
tary, F.  G.  Chapin;  sales  manager,  R.  S. 
Purvis. 

CHAPIN  CO.,  E.  T.— Spokane,  Wash. 
Producer  of  western  red  cedar  poles.  E.  T. 
Chapin,  president.  Main  office,  Spokane, 
Wash.  Manufacturing  and  treating  plant, 
Bovill.  Idaho.  Yards,  Minneapolis,  Minn. 
Branch  offices.  127  N.  Dearborn  St.,  Chi- 
cago, III.;  611  Walker  Bank  Bldg.,  Salt 
Lake  City,  Utah. 

CHAPLIN  FULTON  MFG.  CO.,  THE. 

28-34  Penn  Ave..  Pittsburgh,  Pa.  Manu- 
facturer of  ejectors,  feed  water  regulators 
and  other  power  plant  equipment. 

CHAPMAN. — Trade  name  for  receptacles 
manufactured  by  the  Bryant  Electric  Co- 
Bridgeport,  Conn. 

CHAPMAN. — Trade  name  for  armature 
winding  machines  manufactured  by  the 
Electrical  Manufacturers  Equipment  Co- 
712  Postal  Telegraph  Bldg.,  Chicago,  111. 

CHAPMAN.— Trade  name  for  lightning 
arresters  for  telephone  and  telegraph  lines 
and  boring  machine  manufactured  by  the 
Minnesota  Electric  Co.,  309  2nd  Ave.,  S- 
Minneapolis,  Minn. 

CHAPMAN  ELECTRIC  NEUTRALIZER 

CO. — Portland.  Me.  Manufacturer  of  static 
electricity  neutralizers. 

CHAPMAN,  P.  E.— 10th  & Walnut  Sts., 
St.  Louis,  Mo.  Manufacturer  of  armature 
winding  machines. 

CHARACTERISTIC.— A curve  showing 
the  relation  between  two  properties  of  an 
electrical  machine  or  apparatus.  Charac- 
teristics are  of  many  kinds,  depending  on 

137 


the  machine  and  the  properties  considered. 
A few'  typical  ones  are:  Compound  gen- 
erator characteristic,  showing  the  relation 
between  terminal  voltage  of  a compound 
d-c.  generator  and  load  current;  external 
shunt  characteristic — terminal  voltage  of 
d-c  shunt  generator  and  load  current; 
load  characteristic — field  current  and  ter- 
minal voltage  of  a machine  load  current 
(usually  full  load);  no-load  characteristic 
— field  current  and  terminal  voltage  for  the 
condition  of  no  load.  The  two  mentioned 
last  are  also  called  the  saturation  curve 
and  magnetization  curve,  respectively. 
Also  see  Armature  characteristic. 

CHARACTERISTIC  IMPEDANCE.— See 

Impedance,  characteristic,  of  telephone  and 
telegraph  lines. 

CHARCOAL. — Manufactured  from  wood 
by  destructive  distillation,  that  is,  by  heat- 
ing to  a high  temperature  without  access 
of  air,  which  would  cause  it  to  burn.  By 
this  means  the  volatile  constituents  are 
removed  from  the  wood,  leaving  the  fixed 
carbon  and  ash.  As  the  percentage  of  ash 
in  wood  is  small,  charcoal  is  nearly  pure 
carbon.  It  is  used  in  electrochemical 
processes  as  a reducing  agent  or  as  a 
source  of  carbon  in  making  carbon  com- 
pounds in  localities  where  coal  or  coke  is 
not  sufficiently  plentiful,  or  In  processes 
where  the  cheaper  coal  or  coke  is  not  of 
sufficient  purity  for  the  purpose. 

CHARGE. — In  electrical  practice,  a word 
referring  to  the  quantity  of  electricity  pres- 
ent. In  electrostatics  the  charge  is  the 
amount  of  electricity  that  has  accumulated 
In  the  electrical  field  (for  example,  the 
charge  in  a condenser)  and  is  measured  in 
coulombs. 

In  storage  batteries  the  word  "charge” 
is  used  in  a similar  sense,  but  more  loosely. 
It  is  the  quantity  of  electricity  which  has 
been  sent  through  the  battery  from  an 
external  source  while  the  battery  was 
charged.  As  soon  as  the  battery  is  charged 
this  electricity  disappears  as  such  being 
converted  into  chemical  energy,  which  dur- 
ing discharge  of  the  battery  is  reconverted 
back  to  electrical  energy.  The  charge  is 
usually  measured  in  ampere-hours.  The 
charge  may  be  a normal  charge,  boostijig 
charge  or  overcharge,  but  is  not  equal  to 
the  "capacity”  of  the  battery,  which  is  its 
ampere-hour  output  on  discharge;  the  dis- 
charge capacity  is  normally  less  than  the 
charge.  The  state  of  charge  of  a battery 
is  its  relative  condition  compared  with  the 
fully  charged  state. 

To  "charge"  an  electrostatic  field  tsuch 
as  a condenser)  or  a conductor  is  to  im- 
press on  It  a source  of  e.  m.  f.  To  charge 
a storage  battery  is  to  send  through  it  a 
current  in  the  opposite  direction  to  its 
own  discharge  current.  To  charge  a mag- 
net is  to  magnetize  it. 

CHARGERS,  BATTERY.— See  Battery- 
charging  sets. 

CHARGERS,  MAGNET. — See  Magnetizers 
and  remagnetizers. 

CHARGING  CURRENT.— When  an  elec- 
tric condenser  is  charged,  the  rate  at  which 
the  electricity  accumulates  on  the  positive 
plate  is  called  the  charging  current. 

In  high-tension  lines,  the  electrostatic 
capacitance  is  sufficient  to  cause  the  line 
to  act  as  a condenser  and  take  a charging 
current.  If  a transmission  line  is  left  open 
at  the  receiving  end  but  is  connected  to  a 
source  of  e.  m.  f.  at  the  generator  end,  a 
current  will  flow  into  the  line.  This  cur- 
rent is  known  as  the  charging  current;  it 
is  a function  of  the  capacitance  of  the  line, 
the  impressed  e.  m.  f.  and  its  frequency. 
At  higher  voltages  and  with  the  longer 
lines  this  current  becomes  a considerable 
quantity.  Under  load  it  afteqts  the  system 
power- factor  favorably,  since  the  charging 
current  is  leading  and  neutralizes  the  lag- 
ging current  taken  by  Induction  motors. 

The  term  charging  current  is  also  applied 
to  storage  batteries.  It  is  the  current  rate 
at  which  the  battery  is  charged.  Each  size 
and  type  of  storage  cell  has  a normal 
charging  current,  which  is  the  current  in 
amperes  recommended  as  best  suited  for 
that  size  and  type.  See  Batteries,  storage. 

CH  ARGO  METER.— Trade  name  for  am- 
pere-hour meter  manufactured  by  the 
Automatic  Electrical  Devices  Co.,  120-122 
W.  3rd  St.,  Cincinnati,  Ohio. 

CHARIOT. — Trfcde  name  for  belting  man- 
ufactured by  the  Republic  Rubber  Corp., 
Y”oungstown,  Ohio. 
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CHARLAND,  E.  W.— Tilton,  N.  H.  Man- 
ufacturer  of  mica  and  mica  products. 

CHARTER. — Trade  name  for  gas  engines 
manufactured  by  the  Charter  Gas  Engine 
Co.,  9 Wallace  St.,  Sterling,  111. 

CHARTER  GAS  ENGINE  CO.— Sterling, 
111.  Manufacturer  of  gas  engines.  Busi- 
ness established  1871.  President,  W.  A. 
Robinson;  secretary,  A.  L.  Haglund.  Main 
office,  9 Wallace  St.,  Sterling,  111.  Branch 
office,  Phoenix,  Ariz. 

CHARTER  OAK. — Trade  name  for  power 
transmission  belting  manufactured  by  N. 
Palmer  & Co.,  Bridgeport,  Conn. 

CHASE. — Trade  name  for  conduit  coup- 
lings and  nipples  manufactured  by  the 
Thomas  & Betts  Co.,  63  Vesey  St.,  New 
York,  N.  Y. 

CHASE  ELECTRIC  CO.— 105  S.  Dearborn 
St.,  Chicago,  111.  Manufacturer  of  electric 
wiring  systems  and  signs.  Business  es- 
tablished 1903.  President  and  general  man- 
ager, Charles  A.  Chase. 

CHASE  METAL  WORKS.— Waterbury, 
Conn.  Manufacturers  of  brass,  bronze  and 
copper  rods,  tubing,  wiring,  etc.  Business 
established  1909.  President  and  treasurer, 
F.  S.  Chase;  assistant  secretary  and  sales 
manager,  R.  L.  Coe;  general  manager. 
R.  D.  Ely.  Main  office  and  works,  236 
Grand  St.,  Waterbury,  Conn.  Branch 
offices,  Boston,  Mass.;  Rochester,  N.  Y.; 
Philadelphia,  Pa.;  Cleveland,  Ohio;  200  6th 
Ave.,  New  York,  N.  Y.;  7 S.  Dearborn  St., 
Chicago,  111. 

CHASE,  ROBERTS  6,  CO.— West  Ave. 
& 6th  St.,  Dong  Island  City,  N.  Y.  Man- 
ufacturers of  insulating  varnish.  Business 
established  1840.  President  and  treasurer, 

E.  M.  Roberts;  vice-president,  G.  J.  Hahn; 
secretary,  C.  H.  A.  Bungart. 

CHASE  ROLLING  MILL  CO.— Water- 
bury, Conn.  Manufacturer  of  copper,  brass 
and  bronze  Bheets,  bars,  etc.  Business  es- 
tablished 1900.  President  and  treasurer, 

F.  S.  Chase;  assistant  secretary  and  sales 
manager,  R.  L.  Coe;  general  manager, 
R.  D.  Ely.  Main  office  and  works,  236 
Grand  St.,  Waterbury,  Conn.  Branch 
offices,  Boston,  Mass.;  Rochester,  N.  Y.; 
Philadelphia,  Pa.;  Cleveland,  Ohio;  200  5th 
Ave.,  New  York,  N.  Y.;  7 S.  Dearborn  St., 
Chicago,  111. 

CHASE-SHAWM  UT  CO.,  THE.— New- 
buryport,  Mass.  Manufacturer  of  fuses, 
fuse  blocks,  fittings,  etc.  President  and 
treasurer.  Sears  B.  Condlt,  Jr.;  vice-presi- 
dent and  general  manager,  Frank  D.  Mas- 
terson.  Saleh  representatives,  W.  S.  Brown 
Electric  Co.,  3 W.  29th  St.,  New  York, 
N.  Y.;  H.  S.  Salt,  114  Liberty  St.,  New 
York,  N.  Y.;  E.  M.  Scribner,  Chicago,  111.; 
H.  B.  Squires  Co.,  San  Francisco,  Los 
Angeles,  Cal.;  Seattle,  Wash. 

C HAS  ECO. — Trade  name  for  wiring  sys- 
tems manufactured  by  the  Chase  Electric 
Co.,  105  S.  Dearborn  St.,  Chicago,  111. 

CHATHAM. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  the  U.  S. 
Glass  Co.,  Pittsburgh,  Pa. 

CHATTANOOGA  ARMATURE  WORKS. 
— 1-3  Duncan  Ave.,  Chattanooga,  Tenn. 
Manufacturers  of  armature  and  field  coils. 
Business  established  1890.  President, 
Frank  Steftner;  secretary,  K.  M.  Schmls- 
rauter;  general  manager,  S.  U.  Steflfner; 
sales  manager,  W.  H.  Elliott. 

CHATTANOOGA  POLE  CO.  — Chatta- 
nooga. Tenn.  Manufacturer  of  chestnut 
poles. 

CHATTERING,  BRUSH.— The  vibration, 
rattling  or  chattering  of  a brush  upon  the 
surface  of  a commutator,  or  collector  or 
slip  ring.  This  may  be  due  to  a rough 
commutator  or  a brush  that  is  loose  in  the 
holder.  It  tends  to  cause  sparking  and 
pitting  of  the  brush  and  commutator. 

CHECKING  OF  AMMETERS.— The  sim- 
plest method  of  checking  a d-c.  ammeter 
is  to  connect  it  in  series  with  a variable 
resistor  and  standardized  ammeter,  to  a 
constant  source  of  d-c.  e.  m.  f.,  such  as  a 
storage  battery.  The  two  ammeters  are 
read  simultaneously  and  any  difference 
noted.  By  varying  the  resistance  several 
points  on  the  scale  may  be  checked. 

A-c.  ammeters  whose  readings  are  in- 
fluenced by  wave  form  and  frequency  Will 
give  different  indications  on  alternating 
currents  and  direct  currents.  They  can  not, 
therefore,  be  checked  on  direct  currents 
directly.  To  check  thes£  a hot-wire  type 
ammeter  is  used  as  an  intermediate,  or 
“cross  over”  instrument.  By  means  of  a 


double-throw  switch  the  hot-wire  ammeter 
is  first  checked  against  a standardized 
d-c.  ammeter,  and  next  it  is  connected 
in  series  with  the  a-c.  ammeter  under 
test  and  an  a-c.  source  of  e.  m.  f.  The 
readings  of  the  a-c.  ammeter  are  thus  in- 
directly checked  against  a d-c.  standard. 

CHECKING  OF  FREQUENCY  METERS. 
— These  are  most  easily  checked  by  tho 
relation  f=(p/2)  X(n/60) 

where  p is  the  number  of  poles  on  an  alter- 
nator and  n is  its  number  of  revolutions 
per  minute;  n is  measured  by  a tachometer 
or  speed  counter  and  p is  counted. 

CHECKING  OF  POWER  - FACTOR 
METERS. — Power-factor  meters  may  be 
checked  by  the  aid  of  a standardized 
phase  shifter.  This,  however,  will  give 
only  approximate  results.  A more  accurate 
method  is  to  use  a wattmeter,  ammeter  and 
voltmeter.  From  the  readings  of  these 
three  instruments  the  power- factor  may  be 
calculated  by  the  relation 

Power-factor=watts/(voltsXamperes). 

A phase  shifter  may  be  used  to  vary  the 
power-factor  and  thus  obtain  checks  for 
different  points  on  the  scale. 

CHECKING  OF  VOLTM  ETERS.— This 
differs  in  no  essential  from  the  method  of 
checking  ammeters,  except  the  voltmeters 
are  connected  in  parallel  instead  of  series. 
The  Brooks  potentiometer  is  especially  well 
adapted  for  rapid  and  accurate  checking  of 
d-c.  voltmeters.  For  checking  a-c.  volt- 
meters an  intermediate  standard  must  be 
used. 

CHECKING  OF  WATT-HOUR  METERS. 

— For  checking  house  meters  on  the  cus- 
tomers’ premises,  the  rotating  test  meter  is 
almost  universally  employed.  For  approxi- 
mate results  the  standardized  load  box  is 
sometimes  used.  For  laboratory  tests  and 
for  standardizing  the  test  meter,  a stand- 
ardized wattmeter  and  stop  watch,  or 
preferably  a more  accurate  timing  device, 
is  used.  When  the  wattmeter  Is  used  it  is 
important  that  the  load  remain  constant. 
The  accuracy  of  the  watt-hour  meter  is 
calculated  by  the  following  formula: 

Meter  watts=KhXNX3600/T 
w’here  Kb = watt-hour  constant,  N= number 
of  rotations  of  the  disk  in  T seconds. 

The  ration  of  the  calculated  watts  to  the 
wattmeter  reading  gives  the  per  cent  regis- 
tration. 

In  comparing  the  number  of  rotations  of 
a rotating  test  meter  and  of  the  meter  un- 
der test,  the  ratio  of  the  watt-hour  con- 
stants of  the  two  meters  must  be  taken 
into  consideration.  If  Ki  is  the  test-meter 
constant  and  Ka  the  house- meter  constant 
and  Ni  and  N2  are  the  corresponding  rota- 
tions, then  Ni  = N*Ka/K. 

Polyphase  watt-hour  meters  may  be 
tested  on  single-phase  circuits,  each  phase 
separately..  Both  potential  coils  must  be 
connected  to  the  circuit  during  the  test. 
The  meter  should  also  be  tested  for  equal- 
ity of  torques  of  the  two  elements. 

CHECKING  OF  WATTMETERS.— The 
electrodynamometer  wattmeter  can  be  read- 
ily checked  on  direct  current  by  the  aid 
of  a standardized  ammeter  and  voltmeter. 
The  circuits  for  testing  should  contain  pro- 
visions for  changing  both  the  current  and 
voltage.  A storage  battery  of  many  cells 
is  the  most  convenient  source.  Induction 
wattmeters  are  most  conveniently  checked 
by  placing  them  in  circuit  with  an  elec- 
trodynamometer wattmeter  that  has  pre- 
viously been  standardized.  The  current 
coils  should  be  connected  in  series  and  the 
voltage  coils  in  parallel,  the  connections  to 
the  voltage  supply  being  as  close  together 
as  possible.  For  more  accurate  tests  than 
can  be  made  with  a commercial  wattmeter, 
a watt-dynamometer  may  be  used. 

Each  phase  of  a polyphase  wattmeter 
must  be  tested  separately.  It  should  also 
be  tested  for  equality  of  torques  of  the  two 
elements. 

CHECK  LOCK. — Trade  name  for  grease 
cups  manufactured  by  the  Lunkenheimer 
Co..  Cincinnati,  Ohio. 

CHELSEA  RADIO  CO.— 15  5th  St.,  Chel- 
sea, Mass.  Manufacturer  of  radio  appa- 
ratus and  Bakelite  products.  John  Cataldo, 
general  manager. 

CHELTEN  ELECTRIC  CO.,  THE.— 4859 
Stenton  Ave.,  Philadelphia,  Pa.  Manufac- 
turer of  switches,  receptacles,  grounding 
devices,  etc.  President,  F.  E.  Swope,  Jr.; 
treasurer,  A.  M.  North;  sales  manager,  II. 
N.  Sheble.  Sales  representatives,  B.  J. 
Aplin,  30  Chuch  St.,  New  York,  N.  Y.;  W. 
C.  Rardin,  549  W.  Washington  Blvd.,  Chi- 
cago, III.;  Electrical  Distributors  Co.,  419 
Frankfort  Ave..  Cleveland,  Ohio;  H.  Lee 
Reynolds,  1st  National  Bank  Bldg.,  Pitts- 
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burgh.  Pa.;  W.  H.  Beaven,  Jefferson 
County  Bank  Bldg.,  Birmingham,  Ala.; 
Wholesale  Electric  Co.,  817  Mission  St.,  San 
Francisco,  Cal. 

CHEMELECTRIC  CO.,  THE.— 4327  Ken- 
more  Ave.,  Chicago,  111.  Manufacturer  of 
cutout  boxes,  lamp  adapters,  transformer 
primary  and  high-tension  oil-filled  fuses, 
etc.  Exclusive  distributor,  G.  & W.  Elec- 
tric Specialty  Co.,  7440  S.  Chicago  Ave., 
Chicago,  111. 

CHEMICAL  AFFINITY.— See  Affinity, 
chemical. 

CHEMICALS,  BATTERY,  MISCEL- 
LANEOUS.— Both  primary  and  storage  bat- 
teries require  the  use  of  miscellaneous 
chemicals  in  their  construction  and  opera- 
tion. Because  of  the  large  variety  of  bat- 
teries, a considerable  number  of  chemicals 
are  required  both  for  the  electrolyte  and 
for  the  preparation  of  the  electrodes  and 
depolarizing  agents.  Some  of  the  more 
common  of  these  chemicals  are  listed  sep- 
arately; see  Ammonium  chloride,  Copper 
sulphate.  Lead  oxides.  Manganese  dioxide. 
Sulphuric  acid,  and  Sodium  hydroxide.  In 
addition  the  following  chemicals  are  also 
used:  nickel  hydrate,  zinc  chloride,  zinc 
sulphate,  copper  oxide,  potassium  hydroxide, 
nitric  acid,  potassium  and  sodium  bi- 
chromates, chromic  acid,  potassium  per- 
manganate, and  several  others  for  special 
types  of  batteries,  such  as  standard  cells, 
etc. 

Manufacturers: 

Barrett  Co.,  The,  17  Battery  PL,  New 
York,  N.  Y. 

Burgess  Battery  Co.,  Madison,  Wis. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Harshaw„  Fuller  & Goodwin  Co.,  Phila- 
delphia, Pa. 

Merrimac  Chemical  Co.,  Boston,  Masa 

Roessler  & Hasslacher  Chemical  Co..  100 
William  St.,  New  York.  N.  Y. 

CHEMICALS,  ELECTROPLATING.— The 
chemicals  used  in  any  electroplating  process 
are  a solution  of  a salt  of  the  metal  to  be 
deposited,  together  with  any  other  sub- 
stances that  may  be  added  to  increase  the 
conductivity  of  the  solution  or  to  influence 
the  density  or  texture  of  the  deposit.  In 
nickel  plating,  nickel-ammonium  sulphate 
is  generally  used.  Benzoic  acid,  boracic 
acid  or  citric  acid  are  often  added  in  small 
proportions  to  improve  the  quality.  Silver 
plating  usually  makes  use  of  the  double 
cyanide  of  silver  and  potassium,  although 
silver  nitrate  is  also  used.  The  double 
cyanide  of  gold  and  potassium  is  often  used 
for  gold  plating.  Copper  plating  is  accom- 
plished by  using  either  a copper  cyanide 
solution  or  one  of  copper  sulphate.  Other 
copper  salts,  such  as  the  acetate  and  car- 
bonate, have  also  been  used.  By  using  a 
double  salt  of  copper  and  zinc  or  by  adding 
zinc  carbonate  in  varying  proportions  a 
brass  deposit  of  any  desired  color  may  be 
obtained.  Zinc  plating  or  electrogalvaniz- 
ing,  as  it  is  also  known,  commonly  employs 
a solution  containing  zinc  sulphate,  glau- 
ber's  salt,  zinc  chloride  and  boracic  acid. 

Manufacturers: 

Bennett-O’Connell  Co.,  3600  S.  Morgan  St., 
Chicago,  111. 

Burns  Supply  Co.,  E.  Reed,  21-27  Jackson 
St.,  Brooklyn,  N.  Y. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The,  Toronto,  Ont.,  Can. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y.  “G.  P.  S.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Green  Electric  Co.,  The  W.,  81  Nassau 
St.,  New  York,  N.  Y.  “Sal-Hyde.” 
(Salts.) 

Hanson  & Van  Winkle,  Newark.  N.  J. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  “Optimus.’’ 

Powers  - Weightman  - Rosengarten  Co., 
Philadelphia,  Pa. 

CHERRY  CO.,  J.  G.— Cedar  Rapids,  Iowa. 
Manufacturer  of  motor-driven  ice  cream 
freezers  and  dairy  machinery.  Business  es- 
tablished 1880.  President  and  general  mana- 
ger, W.  L.  Cherry;  vice-president,  H.  T. 
Cherry;  secretary,  H.  H.  Cherry;  treasurer, 
E.  B.  Cameron;  sales  manager,  S.  J.  Van 
Kuren.  Main  office,  Cedar  Rapids,  Iowa. 
Factories,  Cedar  Rapids,  Iowa;  Tama.  Iowa, 
and  Peoria,  111.  Branch  offices  and  ware- 
houses, Baltimore.  Md.;  Philadelphia,  Pa.; 
St.  Paul,  Minn.;  Tama,  Iowa;  Peoria,  111. 
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CHERRY  HEAT.— Trade  name  for  weld- 
ing  'compound  manufactured  by  the  Cort- 
land Welding  Compound  Co.,  Cortland,  N.  Y. 

CHERRY  TREE  MACHINE  CO.— Cherry 
Tree,  Pa.  Manufacturer  of  electric  hoists, 
pumps,  coal  cutting  and  mining  machines, 
switches,  etc.  Business  established  1916. 
President  and  general  manager,  H.  V. 
Brown;  vice-president,  H.  J.  Meehan;  sec- 
retary and  treasurer,  J.  C.  Cosgrove. 

CHESAPEAKE  IRON  WORKS.— P.  O. 
Bo*  1123,  Baltimore,  Md.  Manufacturer  of 
electric  traveling  cranes  and  steel  struc- 
tures for  transmission  lines.  President  and 
treasurer,  F.  S.  Chavannes;  vice-presidents, 
C.  L.  Applegarth  and  I.  O.  Harper;  chief 
engineer  and  general  manager,  R.  C.  Sand- 
lass;  sales  manager,  C.  H.  Michel. 

CHESTS,  ELECTRICIANS'  TOOL.— Cases 
made  of  wood  or  sheet  metal,  having 
leather  or  leather-covered  steel  handles  and 
fitted  hinges  and  lock.  Usually  divided  into 
compartments  for  blow  torch,  pliers,  tape 
and  other  tools  necessary  to  the  electrioian 
or  wireman. 

Manufacturers: 

Arnold  Electric  Tool  Co.,  Inc.,  Fort  Trum- 
bull Bldg.,  New  London,  Conn. 

BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago,  111. 

Little  Giant  Tool  Box  Oo..  32  Beverly 
St.,  Boston,  Mass. 

Pennsylvania  Crusher  Co.,  Stephen  Girard 
Bldg.,  Philadelphia,  Pa.  "Pennsyl- 
vania." 

Pilliod  Lumber  Co.,  The,  Swanton,  Ohio. 

Union  Tool  Chest  Co.,  Inc.,  103  Mill  St., 
Rochester,  N.  Y. 

CHIC. — Trade  name  for  rotary  switches 
manufactured  by  the  Chelten  Electric  Co., 
4859  Stenton  Ave.,  Philadelphia,  Pa. 

CHICAGO. — Trade  name  for  electric  laun- 
dry equipment  manufactured  by  the  Chi- 
cago Dryer  Co.,  2210  N.  Crawford  Ave., 
Chicago.  111. 

CHICAGO. — Trade  name  for  rubbing  and 
polishing,  grinding  and  scratch  brushing 
machines  manufactured  by  the  Chicago 
Flexible  Shaft  Co.,  6600  W.  Roosevelt  Rd., 
Chicago,  111. 

CHICAGO. — Trade  name  for  insulated 
wires  and  cables  manufactured  by  the  Chi- 
cago Insulated  Wire  & Mfg.  Co.,  Sycamore, 

m. 

CHICAGO. — Trade  name  for  lighting  fix- 
tures and  portable  electric  lamps  manufac- 
tured by  the  Chicago  Reedware  Mfg.  Co., 
780-82  Milwaukee  Ave.,  Chicago,  111. 

CHICAGO. — Trade  name  for  telephones 
and  switchboards  manufactured  by  the  Chi- 
cago Telephone  Supply  Co.,  1142-1228  W. 
Beardsley  Ave.,  Elkhart,  Ina. 

CHICAGO. — Trade  name  for  wire  rope  ac- 
cessories manufactured  by  the  Chicago  Wire 
Rope  Preserver  Co.,  327  S.  LaSalle  St., 
Chicago,  111. 

CHICAGO. — Trade  name  for  electric 
clothes  driers  manufactured  by  the  Do- 
mestic Laundry  Equipment  Corp.,  224  W. 
26th  St..  New  York,  N.  Y. 

CHICAGO. — Trade  name  for  ground 
clamps  manufactured  by  S.  R.  FraUck  & 
Co.,  15  8.  Clinton  St.,  Chicago,  III. 

CHICAGO. — Trade  name  for  wire  grip 
stretchers  manufactured  by  Mathias  Klein 
& Sons,  3200  Belmont  Ave.,  Chicago,  111. 

CHICAGO.— Trade  name  for  boiler- tube 
cleaners  manufactured  by  Seehausen, 
Wehrs  & Co.,  179  N.  Franklin  St.,  Chicago, 
III. 

CHICAGO  APPARATUS  CO.— 701  W. 
Washington  Blvd.,  Chicago,  111.  Manu- 
facturer of  electrical  laboratory  instru- 
ments. 

CHICAGO  AUTOMATIC  SIGNAL  CO.— 
56  W.  Randolph  St.,  Chicago,  111.  Manu- 
facturer of  automobile  signals.  Louis  J. 
Du  Rocher,  sole  owner. 

CHICAGO  AUTOMATIC  SWITCH  CO.— 
2336  Wolfram  St.,  Chicago,  111.  Manufac- 
turer of  pump  controlling  switches.  Presi- 
dent, M.  I.  Weil;  vice-president,  A.  C. 
Burdin;  secretary  and  treasurer,  N.  H. 
Weil. 

CHICAGO  BELTING  CO.— Chicago,  III. 
Manufacturer  of  power  transmission  belt- 
ing, linemen's  belts,  leather  washers  and 
straps.  Business  established  1888.  Presi- 
dent and  general  manager,  E.  H.  Ball;  vice- 
president,  C.  A.  Ball;  treasurer,  B.  T.  Len- 
xarder;  sales  manager,  A.  J.  Weis.  Main 
office,  113-25  N.  Green  St,  Chicago,  111. 
Branch  offices  and  warehouses,  Boston, 
Mass.;  New  York,  N.  Y.;  Pittsburgh,  Pa.; 
Cleveland,  Ohio;  New  Orleans,  La.;  Mil- 


waukee, Wis.;  Rockford,  111.;  Seattle, 
Wash.;  Portland,  Ore.;  Los  Angeles,  Calif.; 
San  Francisco,  Calif. 

CHICAGO  CONCRETE  POST  CO.— 608  S. 
Dearborn  St.,  Chicago,  111.  Manufacturer  ot 
ornamental  street  lighting  units  and  posts. 
Business  established  1915.  President,  Ern- 
est Freeman;  secretary  and  general  mana- 
ger, George  L.  Chamberlain;  treasurer, 
Frank  Z.  Sweet. 

CHICAGO  DIE  & SPECIALTY  CO.— 651- 
557  W.  Monroe  St.,  Chicago,  111.  Manufac- 
turer of  electric  automobile  signals.  Presi- 
dent, S.  Kobzy;  vice-president,  O.  E.  Ale- 
shire;  secretary  and  treasurer,  O.  F.  Berry. 

CHICAGO  DRYER  CO.— 2210  N.  Crawford 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric laundry  machinery.  President,  M.  E. 
Johnson;  secretary,  C.  W.  Johnson;  treas- 
urer, F.  T.  Johnson. 

CHICAGO  ELECTRIC  MFG.  do.— 2801- 
2819  S.  Halsted  St..  Chicago,  111.  Manufac- 
turer of  automotive  lighting  equipment. 
Business  established  1903.  President,  W.  T. 
Jones;  vice-president,  treasurer  and  gen- 
eral manager,  E.  S.  Preston;  secretary,  W. 
B.  Seelig;  sales  manager,  T.  J.  Kerwin. 
Sales  representatives.  Brown  & Caine,  Inc., 
Chicago,  111.;  A.  J.  Picard  & Co.,  New  York, 
N Y.;  Consolidated  Sales  Co.,  San  Fran- 
cisco. Calif. 

CHICAGO  ELECTRIC  PRODUCTS  CO. 

— 2730  Lincoln  Ave.,  Chicago,  111.  Manu- 
facturer of  shade  holders.  Sole  owner, 
Clarence  Rocky. 

CHICAGO  ELECTRIC  SIGN  CO.— 2219- 
2229  W.  Grand  Ave.,  Chicago,  111.  Manu- 
facturer of  electric  signs,  door  openers  and 
box  hangers.  Business  established  1906. 
A.  M.  Knauber,  secretary. 

CHICAGO  ENGINEER  SUPPLY  CO.— 
68  W.  Lake  St.,  Chicago,  111.  Manufacturer 
of  steam  traps,  steam  pressure  regulators 
and  other  steam  specialties.  President, 
treasurer  and  general  manager,  R.  W. 
Rowen;  secretary,  E.  M.  Lundblom;  sales 
manager,  W.  J.  Selbie. 

CHICAGO  EXPANSION  BOLT  CO.— 324 
W.  Washington  St.,  Chicago,  111.  Manu- 
facturer of  toggle  and  expansion  bolts, 
drills,  conduit  hangers,  etc.  Sales  repre- 
sentatives, Verne  W.  Shear  & Co.,  Akron, 
Ohio;  Electrical  Warehouse,  136  W.  Lamed 
St.,  Detroit,  Mich.  Raymond  L.  Lunt,  716 
MacKnight  Bldg.,  Minneapolis,  Minn.  R.  S. 
Peirce,  sole  owner. 

CHICAGO  EYE  SHIELD  CO.— 2300  War- 
ren Ave.,  Chicago,  111.  Manufacturer  of  art 
and  colored  glass  sheets,  goggles,  shields, 
etc.,  for  Industrial  purposes.  Business  es- 
tablished 1903.  President,  treasurer  and 
general  manager,  Robert  Malcom. 

CHICAGO  FERRULE  & NUT  CO.— 878- 
880  Lill  Ave.,  Chicago,  111.  Manufacturer 
of  ferrules,  nuts,  etc.  President,  J.  E. 
Kavanagh;  vice-president,  A.  B.  Roseboom; 
secretary  and  treasurer,  Arthur  P.  Christ  - 
mann. 

CHICAGO  FLEXIBLE  SHAFT  CO.— 6600 
W.  Roosevelt  Rd.,  Chicago,  111.  Manufac- 
turer of  electric  flat  irons,  sheep  shearing 
machines,  horse  and  cow  clipping  machines, 
automobile  polishing,  grinding  and  rub- 
bing machines.  Business  established 
1897.  President  and  treasurer,  C.  E.  Tira- 
son;  vice-president  and  general  manager, 

M.  W.  McArdle;  secretary,  W.  S.  Hay. 
Sales  representatives,  C.  B.  Babcock  Co., 
768  Mission  St..  San  Francisco,  Calif.;  Lock- 
wood  Co.,  16  Reade  St.,  New  York,  N.  Y. ; 
Charles  F.  Wiggs,  224  S.  W.  Temple  St., 
Salt  Lake  City,  Utah;  W.  H.  Spajr,  Staple- 
ton  Block,  Billings,  Mont.;  James  Stagg, 
102  N.  3rd  St.,  Aubuquerque,  N.  Mex. 

CHICAGO  FUSE  MFG.  CO.— Chicago,  111. 
Manufacturer  of  fuses  and  switch  boxes. 
President,  Arthur  D.  Dana;  vice-president, 
William  W.  Merrill;  secretary  and  treas- 
urer, George  C.  Reid.  Main  office  and  fac- 
tory, Laflin  & 15th  Sts.,  Chicago,  111. 
Branch  office,  73  Barclay  St.,  New  York, 

N.  Y. 

CHICAGO  HAND  PHONE  CO.— 511  W. 
Jackson  Blvd.,  Chicago,  111.  Manufacturer 
of  intercommunicating  telephone  equip- 
ment. E.  A.  Phillips,  owner. 

CHICAGO  INSULATED  WIRE  & MFG. 
CO. — Sycamore,  111.  Manufacturer  of  insu- 
lated wires  and  cables.  Business  estab- 
lished 1885.  President,  A.  B.  Gochenour; 
secretary.  L.  R.  Love;  treasurer,  William 
M.  McAllister.  Main  office  and  factory. 
Sycamore,  111.  Branch  office,  Monadnock 
Block,  Chicago,  111. 

CHICAGO  LAMP  & FIXTURE  CO.— 517 
W.  Jackson  Blvd.,  Chicago,  111.  Manu- 
facturer of  electric  lamps  and  shades. 
Partnership,  William  Block,  Harry  Block 
and  Maurice  Block. 


CHICAGO  LEATHER  & MERCANTILE 

CO.— 1848-50  W.  14th  St.,  Chicago.  111.  Man- 
ufacturer of  leather,  rubber,  felt  and  other 
gaskets  and  washers.  Business  established 
1902.  President,  Samuel  B.  Panama;  vice- 
president,  Rose  Panama;  secretary  and 
sales  manager,  Herman  Panama;  treasurer 
and  general  manager,  S.  B.  Panama. 

CHICAGO  MICA  CO.— Valparaiso.  Ind. 
Manufacturer  of  electrical  Insulating  ma- 
terial. Business  established  1899.  Presi- 
dent, A.  W.  Pickford;  secretary,  treasurer 
and  general  manager,  John  F.  Griffin.  Main 
office  and  factory,  11-21  Water  St.,  Valpa- 
raiso, Ind.  Branch  offices,  212  W.  Austin 
Ave.,  Chicago,  111.;  406  Caxton  Bldg.,  Cleve- 
land, Ohio.  Sales  representatives,  G.  H. 
Downey,  7 S.  17th  St.,  Philadelphia,  Pa.; 
Bells  & Beach,  Oliver  Bldg.,  Pittsburgh. 
Pa.;  F.  G.  Scofield,  Kent  Bldg.,  Toronto, 
Ont.,  Can. 

CHICAGO  MILL. — Trade  name  for  cOr-< 
rugated  fiber  shipping  boxes  manufactured 
by  the  Chicago  Mill  & Lumber  Co.,  Con- 
way Bldg.,  Chicago,  111. 

CHICAGO  MILL  & LUMBER  CO.— Con- 
way Bldg.,  Chicago,  111.  Manufacturer  of 
corrugated  fiber  shipping  boxes. 

CHICAGO  MOTOR  & VIBRATOR  CO.— 
163-165  N.  Wabash  Ave.,  Chicago.  111.  Man- 
ufacturer of  electric  driers  and  vibrators. 
Business  established  1910.  President,  treas- 
urer and  general  manager,  Addison  A.  Rig- 
hue;  secretary,  William  N.  Sturges. 

CHICAGO  NUT  CO.— 2613  W.  20th  St. 
Chicago,  111.  Manufacturer  of  bolts,  nuts, 
etc.  Business  established  1902.  President. 
W.  S.  Quinlan;  vice-president  and  general 
manager,  E.  A.  Thatcher;  secretary  and 
treasurer,  S.  L.  McCune;  sales  manager, 
C.  C.  Brinkerhoff. 

CHICAGO  PNEUMATIC.— Trade  name 
for  motor-driven  air  compressors  manu- 
factured by  the  Chicago  Pneumatic  Tool 
Co.,  6 E.  44th  St.,  New  York,  N.  Y. 

CHICAGO  PNEUMATIC  TOOL  CO.— 
New  York,  N.  Y.  Manufacturer  of  motor- 
driven  air  compressors,  hammers,  drills, 
grinders,  steam  and  international  combus- 
tion engines  and  other  portable  electric 
tools,  etc.  President,  H.  A.  Jackson;  vice- 
presidents,  A.  E.  Goodhue,  W.  H.  Callan, 
J.  L.  Price;  secretary,  H.  D.  Megary;  treas- 
urer. J.  L.  Price;  sales  manager,  A.  E. 
Goodhue.  Main  office,  6 E 44th  St.,  New 
York,  N.  Y.  Factories,  Cleveland,  Ohio; 
Franklin,  Pa.;  Detroit,  Mich.;  Erie,  Pa. 
Branch  offices,  1925  N.  6th  Ave.,  Birming- 
ham, Ala.;  182  High  St.,  Boston.  Mass.;  208 
Franklin  SL,  Buffalo,  N.  Y.;  300  N.  Michi- 
gan Ave.,  Chicago,  111.;  Pearl  & Vine  Sts., 
Cincinnati,  Ohio;  109  St.  Clair  Ave.,  N.  E., 
Cleveland,  Ohio;' 95  E.  Lamed  St.,  Detroit, 
Mich.;  12th  & Cranberry  Sts.,  Erie,  Pa.; 
6 13th  St.,  Franklin,  Pa.;  407  Carter  Bldg., 
Houston,  Tex.;  307  E.  3rd  St.,  Los  Angeles. 
Calif.;  6th  Ave.  & 6th  St.,  South.  Minne- 
apolis, Minn.;  853  Carondolet  St.,  New 
Orleans,  La.;  1740  Market  St.,  Philadelphia, 
Pa.;  12  Wood  St..  Pittsburgh.  Pa.;  307  Rail- 
way Exchange,  Portland,  Ore.;  1004  Mutual 
Bldg.,  Richmond,  Va.;  117  W.  2nd  S.  St., 
Salt  Lake  City,  Utah;  119  Jackson  St.. 
Seattle,  Wash.;  813  Hempstead  St.,  St. 
Louis,  Mo«  175  1st  St.,  San  Francisco, 
Calif.  Sales  representatives,  Don  A.  Car- 
penter Co.,  303  San  Francisco  St.,  El  Paso. 
Tex. ; Campbell  Machinery  Co.,  308  Wall 
St..  Joplin,  Mo.;  F.  C.  Richmond,  117  W. 
2nd  St.,  Salt  Lake  City,  Utah. 

CHICAGO  PULLEY  & SHAFTING  CO. 
— 40  S.  Clinton  St.,  Chicago,  111.  Manu- 
facturer of  pulleys  and  shaftings.  Gen- 
eral manager,  S.  A.  Ellicson. 

CHICAGO  PUMP  CO.— 2320-36  Wolfram 
St.,  Chicago,  111.  Manufacturer  of  electric 
pumping  machinery.  Business  established 
1909.  President,  M.  I.  Weil;  vice-president, 
A.  C.  Durdin,  Jr.;  secretary,  N.  H.  Weil; 
treasurer,  Benjamin  Weil.  Sales  repre- 
sentatives, Allen  Engineering  Co.,  60  High 
St.,  Boston,  Mass.;  W.  G.  Culbert,  1503  San- 
som  St.,  Philadelphia,  Pa.;  W.  E.  Hyland, 
World  Herald  Bldg.,  Omaha.  Neb. 

CHICAGO  RADIO  LABORATORY.— Rav- 
enswood  & Schreiber  Aves.,  Chicago,  111. 
Manufacturer  of  radio  apparatus.  Business 
established  1919.  Co-partnership,  R.  H.  G. 
Mathews  and  K.  E.  Hassel.  Branch  office, 
K-W  Equipment  & Supply  Co.,  108  S.  La- 
Salle St.,  Chicago,  111.  Sales  representa- 
tives, Benwood  Specialty  Co.,  SL  Louis, 
Mo.;  Northern  Radio  Laboratory,  Clyde, 
Ohio. 

CHICAGO  RAWHIDE  MFG.  CO.,  THE— 
1301  Elston  Ave.,  Chicago,  111.  Manufac- 
turer of  power  transmission  belting,  line- 
men’s belts  and  straps,  gears  and  other 
leather  products.  Business  established  1878. 
President,  W.  H.  Emery;  secretary,  L A. 
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Ullmann;  treasurer  and  general  manager. 
John  T.  Emery;  sales  manager.  Burton 
Greene. 

CHICAGO  REEDWARE  MFG.  CO.— 780- 
82  Milwaukee  Ave.,  Chicago,  111.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 
tric lamps.  Business  established  1913. 
President,  treasurer  and  greneral  manager, 

G.  H.  Wergedahl;  vioe- president,  E.  G. 
Brie;  secretary,  K.  Kozlowski. 

CHICAGO  SOLDER  CO.— 4201  Wright- 
wood  Ave.,  Chicagro,  111.  Manufacturer  of 
wire  solder.  President  and  treasurer,  F.  C. 
Engelhart;  vice-president,  S.  E.  Lambert; 
secretary,  M.  A.  Simpson. 

CHICAGO  STAGE  LIGHTING  CO.— 112 
N.  LaSalle  St..  Chicago,  111.  Manufacturer 
of  stage  lighting  equipment.  Business  es- 
tablished 1904.  President,  George  E. 
Stephenson;  secretary  and  general  mana- 
ger. Fred  A.  Ferdinandsen;  treasurer,  Wil- 
liam J.  Stephenson. 

CHICAGO  STEEL  FOUNDRY  CO— 3720 
S.  Kedzie  Ave.,  Chicago.  111.  Manufacturer 
of  electric  furnace  steel  and  electric  steel 
castings.  Business  established  1906.  Presi- 
dent and  treasurer,  David  Evans;  vice- 
president,  C.  M.  Lauritzen;  secretary  and 
general  manager,  P.  P.  Reese;  sales  mana- 
ger, C.  B.  Carter. 

CHICAGO  STONE  CONDUIT  CO.— Addi- 
son St.  & Chicago  River,  Chicago,  111.  Man- 
ufacturer of  underground  concrete  conduit. 
W.  F.  Healey,  general  superintendent. 

CHICAGO  SURGICAL  & ELECTRICAL 
CO. — 314-324  W.  Superior  St..  Chicago,  111. 
Manufacturer  of  surgrical  instruments  and 
electrical  laboratory  equipment.  Business 
established  1910.  President  and  general 
manager,  T.  Lidberg;  vice-president,  J.  B. 
Thielen;  secretary,  J.  W.  Morsbach;  treas- 
urer and  sales  manager,  Mat  Kemper. 

CHICAGO  SWITCHBOARD  MFG.  CO.— 
426  S.  Clinton  St.,  Chicago.  III.  Manufac- 
turer of  switchboards,  panelboards  and  steel 
cabinets  for  electric  light  and  power  dis- 
tribution. President,  G.  N.  Jennings;  sec- 
retary. E.  L.  Brenk;  treasurer,  George 
Meyer.  Jr. 

CHICAGO  TELEPHONE  SUPPLY  CO.- 
1142-1228  W.  Beardsley  Ave.,  Elkhart,  Ind. 
Manufacturer  of  telephones  and  switch- 
boards. Business  established  1896.  Presi- 
dent, A.  J.  Briggs;  vice-president,  G.  A. 
Briggs;  secretary,  treasurer  and  general 
manager,  F.  C.  Best;  sales  manager,  E.  H. 
Henderson. 

CHICAGO  TILE  ARCH  FURNACE  CO. 

—321  W.  Austin  Ave..  Chicago,  I1L  Manu- 
facturer of  boilers  and  tanks  for  power 
plants. 

CHICAGO  WIRE  ROPE  PRESERVER 

CO.— 327  S.  LaSalle  St.,  Chicago,  111.  Man- 
ufacturer of  wire  rope  accessories.  Busi- 
ness established  1904.  President,  J.  Herb- 
stritt;  secretary  and  treasurer,  H.  Mott- 
schall. 

CHICKASHAW  MACHINE  & FOUNDRY 

CO. — Memphis,  Tenn.  Manufacturer  of 
brass  and  iron  castings.  President,  T.  L. 
LaMalta;  vice-president,  Edward  Abele; 
secretary,  W.  H.  Irwin. 

CHI  COR  A. —Trade  name  for  square  flax 
packing  manufactured  by  the  vGeneral  As- 
bestos & Rubber  Co.,  27  Cumberland  St., 
Charleston,  S.  C. 

CHIEF. — Trade  name  for  reflllable  fuses 
manufactured  by  the  Perfect  Reflllable 
Fuse  Co.,  Brooklyn,  N.  Y. 

CHIMES,  ELECTRIC.— Chimes  in  which 
the  hammers  are  actuated  by  electromag- 
nets whose  circuits  are  controlled  by  clock 
mechanism  or  by  a keyboard.  They  fre- 
quently form  an  auxiliary  to  a clock,  ring- 
ing each  quarter  hour  with  a distinct  code 
of  4.  8.  12,  and  16  strokes,  followed  in  the 
last  case  by  a deeper-toned  chime  giving 
the  full  hour  strokes.  Church  steeple 
chimes  are  often  played  by  means  of  an 
electric  keyboard  in  the  organist’s  loft. 
Each  chime  has  its  own  single-stroke  elec- 
tromagnet, which,  in  turn,  is  governed  by 
its  own  key,  a storage  battery  of  a few 
cells  furnishing  the  current.  Chimes  pro- 
duce a very  rich  and  melodious  tone. 

Manufacturers: 

Deagan,  Inc.,  J.  C.,  1770  Berteau  Ave., 
Chicago,  III. 

KLAXON  CO..  Newark.  N.  J. 
CHIMNEYS,  POWER  PLANT.— Chim- 
neys for  power  plants  are  generally  made 
of  brick  and  concrete.  Steel  is  used  in 
many  cases,  but  these  are  more  commonlly 
called  stacks;  see  Stacks,  smoke.  Brick 
chimneys  may  be  made  of  common  brick 
and  lined  with  fire  brick  to  a height  of 
about  30  ft.  above  the  grates.  They  are 
always  tapered,  having  a thicker  wall  at 


the  bottom  than  at  the  top.  Reinforced 
concrete,  lined  part  way  with  fire  brick,  is 
also  very  commonly  used.  It  permits  a light 
chimney  with  thin  walls  and  has  greater 
strength  than  brick.  It  is  also  quite  rap- 
idly built  and  is  commonly  poured  in  sec- 
tions of  from  5 to  6 ft.  in  height.  These 
chimneys  are  one  of  the  cheapest  and  most 
durable  forms. 


Manufacturers: 

Dover  Boiler  Works,  Dover,  N.  J. 

Heine  Chimney  Co.,  123  W.  Madison  St., 
Chicago,  111. 

Heine  Safety  Boiler  Co.,  5316  Marcus  Ave.. 
St.  Louis,  Mo. 

Keeler  Co..  E.,  Williamsport,  Pa. 

Littleford  Bros.f  453  E.  Pearl  St.,  Cin- 
cinnati, Ohio. 

Petroleum  Iron  Works  Co.,  The,  Drawer 
539,  Shanon,  Pa. 

Rust  Engineering  Co.,  Pittsburgh,  Pa. 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Weber  Chimney  Co.,  The.  1452-56  McCor- 
mick Bldg..  Chicago,  111. 

Weklerholt  Construction  Co.,  Bank  of 
Commerce,  St.  Louis,  Mo. 


CHINALAK.— Trade  name  for  insulating 
varnish  manufactured  by  the  John  C.  Dolph 
Co.,  168  Emmett  St.,  Newark,  N.  J. 

CHLORATES.— The  potassium  and  sodium 
chlorate  salts  are  produced  by  the  elec- 
trolysis of  the  corresponding  chloride  salts, 
using  a high  anodic  current  density  and  a 
high  temperature,  with  platinum  anodes 
and  artificial  graphite  cathodes. 

CHLORIDE  OF  SILVER  DRY  CELL 
BATTERY  CO.— 407-409  N.  Paca  St.,  Balti- 
more, Md.  Manufacturer  of  dry  batteries 
and  electrotherapeutic  apparatus.  Presi- 
dent and  general  manager,  M.  E.  Fuld;  sec- 
retary’, T.  J.  Bohannan. 

CHLORINE. — A heavy  greenish -yellow 
gas  of  a characteristic  odor  and  an  irritat- 
ing effect  on  the  nose  and  throat.  Symbol 
Cl;  at.  Wt.  35.45;  sp.  gr^  at  20°  C.  (air=ri) 
2.48.  Liquefiable  at  15°  C.  at  4 atmospheres 
pressure  or  at  — 33.6°  C.  at  atmospheric 
pressure.  Chlorine  is  used  in  purifying 
suspicious  drinking  water,  as  an  oxidizing 
agent  in  some  industrial  processes,  in  de- 
tinning  tin  scrap  by  the  formation  of  tin 
chloride,  and  in  making  chlorine  com- 
pounds. Some  of  the  more  important  com- 
mercial compounds  made  from  chlorine  are 
hydrochloric  acid  (HC1),  bleaching  powder 
(NaOCl),  bleach  liquor,  the  solvents  car- 
bon tetrachloride  (CC1«)  and  sulphur  chlo- 
ride (S2CI2),  chloroform,  phosgene  gas,  and 
organic  compounds  used  in  the  dye  indus- 
try'. Chlorine  is  produced  by  the  electroly- 
sis of  sodium  chloride,  usually  in  aqueous 
solution,  in  cells  designed  to  carry  off  the 
chlorine  as  it  is  liberated  at  the  anode. 
The  process  is  discussed  under  Alkali, 
electrolytic,  which  is  produced  at  the  same 
time  at  the  cathode  as  a result  of  the  elec- 
trolysis. 

CHLORION. — The  constituent  of  a chlo- 
ride salt  which  is  liberated  by  electrolysis 
at  the  anode. 

CHLORSIL. — Trade  name  for  electrother- 
apeutic apparatus  manufactured  by  the 
Chloride  of  Silver  Dry  Cell  Battery  Co., 
407-409  N.  Paca  St..  Baltimore,  Md. 

CHOKE  COILS.— See  Coils,  choke. 

CHOPPERS,  MEAT  AND  FOOD,  ELEC- 
TRIC.— A motor-driven  shaft,  upon  which 
are  knives,  operates  these  in  a revolving 
bowl  so  that  its  contents  are  brought  into 
contact  with  the  knives.  Employed  in  ho- 
tels, restaurants  and  institutions  where 
large  quantities  of  chopped  foods  are 
served.  Much  labor  is  saved  by  these  ma- 
chines. 


Manufacturers: 


Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Braun  Co.,  The,  1615-35  N.  23rd  St., 
Philadelphia,  Pa.  “Coles.” 

Brecht  Co.,  St.  Louis,  Mo.  “Crescent.” 
Deer  Co.,  Inc.,  The  A.  J.,  Hornell  N.  Y. 


“Royal.” 

Enterprise  Mfg.  Co.  of  Pa.,  3rd  & Dau- 
phin Sts.,  Philadelphia,  Pa.  “Enter- 
prise.” 

Holwick,  B.  C.,  Canton,  Ohio.  “Hol- 

L ANDERS.  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Louisville  Machine  & Mfg.  Co.,  The, 
Louisville.  Ohio.  “Electri-Cut”. 

Steiner  Mfg.  Co.,  4100  N.  21st  St..  St 
Louis,  Mo. 

Stimpson  Scale  & Electric  Co..  North- 
ville.  Mich.  “Stimpson.” 

Street  & Co..  F.  G..  132  Nassau  St., 
New  York.  N.  Y.  “Victor.” 
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CHRISTENSEN. — Trade  name  for  air 
compressors  manufactured  by  the  Allis- 
Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

CHRISTIANA  MACHINE  CO.— Christi- 
ana, Pa.  Manufacturer  of  turbines.  Presi- 
dent, Charles  Bond;  vice-president,  Morgan 
T.  Williams;  secretary  and  treasurer,  M. 
F.  Shaw. 

CHRISTMAS  TREE  LAMPS.— See 

Lamps,  incandescent,  decorative  and  trete. 

CHRISTMAS  TREE  LIGHTING  OUT- 
FITS.— These  lighting  outfits  are  generally 
constructed  with  a view  to  using  a set  of 
small  low-voltage  lamps  in  series  across 
standard  110  to  120-volt  lighting  circuits. 
They  usually  consist  of  a string  of  eight 
sockets  connected  in  series  or  of  a group 
of  such  strings  connected  in  parallel.  The 
objection  to  series  burning  is  that  failure 
of  one  lamp  puts  out  the  entire  series 
string;  to  overcome  this  parallel  strings 
are  sometimes  made  up  which  are  fed 
through  a low-voltage  transformer.  For 
use  where  lighting  circuits  are  not  avail- 
able. battery  lighting  outfits  ar<v  made: 
these  usually  have  miniature  lamps  wired 
in  parallel  and  include  a dry  battery  (often 
placed  in  a batterv  box)  or  an  automobile 
lighting  and  starting  storage  battery,  and 
a switch.  Candelabra  or  miniature  lamps 
used  with  all  these  small  sets  are  made  in  a 
number  of  colored  decorative  forms.  For 
larger  tree  sets  the  simple  dipped  sign 
lamps  are  used  in  parallel.  Lighting  out- 
fits for  very  large  trees  used  for  municipal 
or  social  center  celebrations  are  generally 
made  up  special  and  contain  medium 
Bcrew-base  multiple  sign  lamps,  or  other 
standard  multiple  lamps  of  various  watt- 
ages. 


Manufacturers: 

Betts  & Betts  Corp.,  511  W.  42nd  St.. 
New  York.  N.  Y.  “B  & B.” 

Diamond  Electric  Specialties  Corp..  101- 
103  S.  Orange  Ave.,  Newark,  N.  J. 
“Diamond.” 

Enterprise  Electric  Novelty  Co.,  Inc.,  603 
W.  130th  St..  New  York.  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Arborlux”  eliminates  the 
faults  which  heretofore  have  charac- 
terized Christmas  tree  lighting  sets  by 
having  all  the  lamps  wired  in  multiple 
so  that  the  failure  of  one  lamp  does 
not  affect  any  other  on  the  set.  Can 
be  used  on  any  110-volt  a-c.  circuit. 
When  the  tree  is  not  lighted,  the 
transfgrmer  used  with  the  “Arborlux” 
can  be  used  to  operate  electric  toys. 
The  construction  of  leads,  sockets,  etc., 
is  unusually  sturdy  and  neat.  The 
“Arborlux”  set  has  a year-round 
utility  In  providing  decorative  illumi- 
nation for  banquet  tables,  convention 
halls,  stores  and  store  windows,  sum- 
mer houses,  pergolas,  etc.  See  adv. 
pages  1203-1223. — Adv. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y. 

Novo  Mfg.  Co.,  Inc..  424  W.  33rd  St., 
New  York,  N.  Y.  “Novo.” 

Owl  Flashlight  Co.,  Inc.,  The.  102  Frank- 
lin St..  New  York.  N.  Y.  “Owl.” 

Propp  Co.,  M.,  108  Bowery.  New  York, 
N Y.  “Propp.” 

TRIANGLE  ELECTRO  TRADING  CO.. 


Christmas  Tree  Lighting  Outfit 

This  company  manufactures  a complete 
line  of  Christmas  tree  lighting  outfits 
in  8,  16,  24  and  32  lights,  for  120  volt 
circuits;  also  for  32  volt  circuits  and 
dry  batteries.  All  outfits  are  equipped 
with  Ma^da  or  fancy  decorative  lamps 
and  carry  the  manufacturer’s  guaran- 
tee. See  also  page  1298,  display  section. 
— Adv. 

Van  Antwerp  & Co.,  C.  B.,  4845  Lowell 
Ave.,  Chicago.  111. 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
New  York,  N.  Y.  “Woodwin.” 

CHRISTO  MFG.  CO.,  INC.— Richmond. 
Va.  Manufacturer  of  loom  clips.  President, 
Hampton  Fleming;  secretary  and  treasurer, 
J.  R.  Blackwell. 
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CHROMATES. — Various  metallic  chro- 
mates may  be  made  in  a manner  similar  to 
that  for  lead  chromate  (see  Chrome  yel- 
low.) Soluble  chromates,  usually  Na*Cro4 
may  be  used  in  an  electrolytic  cell  used  for 
an  oxidation  process,  to  decrease  the  re- 
ducing action  at  the  cathode. 

CHROME  Y E L LOW. — The  technical 
name  for  lead  chromate,  PbCr04;  produced 
electrolytlcally  in  a cell  using  a lead  anode 
in  an  electrolyte  of  NaClOs  and  NaaCrC^. 
See  Luckow  process. 

CHROMEL. — Trade  name  for  resistance 
materials  manufactured  by  the  Hoskins 
Mfg.  Co.,  Lawton  & Buchanan  Sts.,  De- 
troit. Mich. 

CHROMIUM. — A brilliant  grayish  metal. 
Symbol  Cr;  at.  wt.  52.1;  sp.  gr.  6.9.  In  the 
metallic  form  it  is  used  In  making  the 
chromium-cobalt  alloy  ‘'stellite'*,  and  in  the 
form  of  ferrochromium  in  making  alloy 
steels.  The  metal  may  be  produced  by  re- 
duction of  chromite  (FeCr*04)  in  electric 
furnaces;  with  subsequent  refining  to  re- 
move iron  and  carbon;  or  by  reducing  the 
oiide,  CtiOji  with  aluminum  or  magnesium 
powder,  these  metals  having  a greater  af- 
finity for  oxygen  than  has  chromium 
(Thermit  process  of  Goldschmidt).  Several 
unsuccessful  attempts  have  been  made  at 
the  electrodeposition  of  pure  chromium. 
This  has,  so  far,  been  accomplished  only 
on  a laboratory  scale. 

CHRONOSCOPE. — An  electrical  instru- 
ment used  to  measure  the  speed  of  a pro- 
jectile or  other  rapidly  moving  object  that 
requires  an  accurate  measurement  of  a 
very  short  period  of  time.  Chronoscopes 
can  measure  time  to  the  one-thousandth 
part  of  a second. 

CHUCKS,  AUTOMATIC  DRILL.— Auto- 
matic drill  chucks  are  those  which  grip 
the  drill  or  taps  automatically,  making  it 
unnecessary  to  stop  the  drill  press  spindle 
when  a drill  is  being  changed.  They  also 
eliminate  the  use  of  wrenches  and  keys 
and  save  considerable  time  in  changing 
any  drill.  Separate  chucks  are  used  for 
straight  and  taper-shank  drills.  They  gen- 
erally do  not  have  a set  of  Jaws  similar 
to  other  chucks  but  have  hardened  steel 
gripping  members  so  placed  that  their 
holding  power  increases  with  the  resist- 
ance on  the  drill. 

Manufacturers: 

EASTERN  TUBE  & TOOL  CO.,  INC.. 
594  Johnson  Ave.,  Brooklyn,  N.  Y. 
“Quictite.” 

Morse  Twist  Drill  & Machine  Co.,  New 
Bedford,  Mass.  “Stetson,”  “Beach.” 

Wahlstrom  Tool  Co..  5520  2nd  Ave., 
Brooklyn,  N.  Y.  “Wahlstrom.” 


CHUCKS,  MAGNETIC.— The  magnetic 
chuck  is  a device  for  holding  magnetic 
metal  parts  while  they  are  being  machined. 
Its  chief  advantages  are  its  ability  to 
handle  a large  number  of  small  parts  in 
one  operation  and  the  speed  with  which 
the  chucking  operation  is  accomplished. 
They  are  made  in  the  disk  form  similar 
to  the  ordinary  chuck  except  that  electro- 
magnets replace  the  Jaws  fon  holding  the 
work;  also  in  flat  rectangular  plate  form 
for  planers,  grinders,  and  similar  ma- 
chines. to  take  the  place  of  Jigs,  clamps  or 
bolts  In  holding  the  work.  There  are  sev- 
eral types  which  fasten  rigidly  to  the  bed 
of  the  machine,  but  which  are  pivoted  so 
that  the  plate  of  the  chuck  may  be  set  at 
any  dealred  angle  with  the  cutting  plane. 

Manufacturers: 


DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I. 
DAW  Magnetic  Chucks  include  both 
flat  and  rotary  types.  Standard  equip- 
ment furnished  with  all  chucks  in- 
cludes demagnetizing  switches  for  re- 
leasing the  work  readily  and  detach- 
able waterproof  extension  cords.  D A 
W Magnetic  Chucks  will  not  operate 
on  alternating  current.  For  customers 
who  have  no  direct  current  available 
the  factory  is  prepared  to  furnish  a 
small  electric  generator.— Adv. 

Heald  Machine  Co..  The.  10  New  Bond 
St..  Worcester,  Mass. 

Persons- Arter  Machine  Co.,  Ther~  72 
Commercial  St.,  Worcester.  Mass. 

Taft-Pierce  Mfg.  Co..  The,  Woonsocket, 
R.  I.  “Simmons  Unit-Pole.” 

CHURCHILL  CABINET  CO.— 2119 
Churchill  St.,  Chicago,  III.  Manufacturer 
of  electrical  cabinets  and  boxes.  Business 
established  1904.  President  and  general 
manager,  O.  Gullichsen:  secretary,  P.  H. 
Bethke:  treasurer,  H.  T.  Wedel. 


CHURNS,  MOTOR-DRIVEN.— Appllanc- 
•s  for  agitating  or  churning  cream  until 
the  fat  globules  combine  as  butter,  the 


agitating  mechanism,  such  as  a rotating 
cylinder,  rotating  blades  or  a dash,  being 
driven  by  a motor.  The  motors  are  often 
geared  directly  to  the  operating  mechan- 
ism, although  in  the  larger  sizes  they  are 
separately  mounted  and  belt-connected. 
Small  centrifugal  or  reciprocating  pumps, 
used  to  pump  the  cream  into  the  churn, 
are  operated  by  the  same  motor. 

Manufacturers: 

Burrell  & Co.,  Inc.,  D.  H.,  Little  Falls, 
N.  Y.  “Simplex.” 

Creamery  Package  Mfg.  Co..  The,  61-7 
W.  Kinzie  St.,  Chicago,  111.  “Victor 
Junior.” 

Davis-Watkins  Dairymen's  Mfg.  Co.,  130 
N.  Wells  St..  Chicago,  111. 

Dazey  Churn  & Mfg.  Co.,  Warne  & Car- 
ter Aves.,  St.  Louis,  Mo.  “Dazey.” 

Holland  Mfg.  Co.,  131  N.  Wells  St.,  Chi- 
cago, 111.  “Holland. ’* 

Piedmont  Electric  Co.,  Electrical  Bldg., 
Asheville,  N.  C.  “Peco.” 

Superior  Churn  & Mfg.  Co..  Northville, 
Mich.  “Superior.” 

Taylor  Bros.  Churn  & Mfg.  Co.,  2951  N. 
Market  St.,  St.  Louis,  Mo.  “Reli- 
able.” 

Vermont  Farm  Machine  Corp.,  53  W. 
Jackson  Blvd.,  Chicago,  111. 

CIGAR  LIGHTERS. — See  Lighter,  cigar, 
electric. 


CIG-R-LITE. — Trade  name  for  electric 
cigar  lighters  made  by  the  Electric  Auto- 
matic Cigar  Lighter  Co.,  556  W.  27th  St., 
New  York,  N.  Y. 

CINCH. — Trade  name  for  expansion 
bolts  manufactured  by  the  National  Lead 
Co.,  11  Broadway,  New  York,  N.  Y. 

CINCINNATI. — Trade  name  for  electric 
drills  and  grinders  manufactured  by  the 
Cincinnati  Electrical  Tool  Co.,  1501-3-5 
Freeman  Ave..  Cincinnati,  Ohio. 

CINCINNATI. — Trade  name  for  storage 
batteries  manufactured  by  the  Cincinnati 
Storage  Battery  Co.,  Moormann  Ave.,  near 
Madison  Rd.,  Cincinnati,  Ohio. 


CINCINNATI  ARTISTIC  WROUGHT 
IRON  WORKS. — Cincinnati,  Ohio.  Manu- 
facturer of  electric  candles  and  portable 
lamps.  Business  established  1900.  Presi- 
dent, B.  Schaefer.  Main  office,  2941-43 
Eastern  Ave.,  Cincinnati,  Ohio.  Branch 
offices,  500  5th  Ave.,  and  19  W.  25th  St., 
New  York,  N.  Y.;  17  S.  Wabash  Ave.,  Chi- 
cago, HI.  Sales  representatives.  George 
Baryfeldt  & Co.,  New  York,  N.  Y.;  H.  C. 
Gray  Co..  New  York.  N.  Y.;  Kindt  Katz 
Co..  New  York.  N.  Y.:  Parch-O-Lite  Co. 
74  E.  Roosevelt  Rd.,  Chicago,  111. 

CINCINNATI  ELECTRICAL  TOOL  CO., 
THE. — Cincinnati  Ohio.  Manufacturer  of 
portable  electric  drills  and  grinders.  Busi- 
ness established  1902.  President,  Louis  J. 
Goldman;  vice-president  and  general  man- 
ager, Joseph  Wolf;  secretary,  B.  L.  Heid- 
ingsfeld;  treasurer,  J.  A.  Goldman.  Main 
office  and  factory,  1501-3-5  Freeman  Ave., 
Cincinnati.  Ohio.  Branch  office,  50  Church 
St.,  New  York,  N.  Y. 


CINCINNATI  SPECIALTY  MFG.  CO., 
INC. — Cincinnati,  Ohio.  Manufacturer  of 
automatic  extension  reels  for  electric 
lamps.  Business  established  1892.  Vice 
president  and  general  manager,  T.  T.  Oak- 
ley; secretary,  J.  B.  Grause;  treasurer, 
Wm.  Marschheuser.  Main  office  1907-21 
Powers  St..  Cincinnati,  Ohio.  Branch  of- 
fice, 39-41  Cortland t St.,  New  York,  N.  Y. 

CINCINNATI  STORAGE  BATTERY  CO., 
• HE.— Moormann  Ave.,  near  Madison  Rd., 
Cincinnati,  Ohio.  Manufacturer  of  stor- 
age batteries.  Business  established  1914. 
President,  treasurer  and  general  manager, 
Albert  H.  Luhrman;  vice-president.  Henry 
Luhrman;  secretary,  W.  T.  Foley;  sales 
manager,  E.  C.  Edgell. 


CINCINNATI  TIME  RECORDER  CO., 
THE. — Cincinnati,  Ohio.  Manufacturer  of 
automatic  time  recorders,  cost  systems 
and  signaling  systems.  Business  estab- 
lished 1903.  President.  C.  H.  Gamble; 
vice-president,  C.  H.  Fisher;  secretary- 
treasurer  and  general  manager.  W.  L. 
Campbell ; sales  manager,  W.  E.  Baker. 
Main  office.  1733  Central  Ave.,  Cincinnati. 
Ohio.  Branch  offices,  477  Hudson  Terminal 
Bldg.,  New  York,  N.  Y.;  326-327  Munsey 
Bldg.,  Washington,  D.  C. : Stephen  Girard 
Bldg..  Philadelphia.  Pa.;  816  Austell  Bldg., 
Atlanta,  Ga.;  9 Huntington  Bank  Bldg., 
Columbus.  Ohio;  Builders’  Exchange  Bldg.; 
Minneapolis.  Minn.;  431  S.  Dearborn  St., 
Chicago,  111.;  513  New  York  Life  Bldg., 
Kansas  City,  Mo.;  416  Fullerton  Bldg.,  St. 
Louis,  Mo.;  452-454  Transportation  Bldg., 
Indianapolis.  Ind.;  85  Shelby  St.,  Detroit. 
Mich.:  316  Sloan  Bldg.,  Cleveland.  Ohio; 
136  Federal  St..  Boston,  Mass.;  616  Ly- 
ceum Bldg.,  Pittsburgh,  Pa.  Sales  repre-  | 
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sentatives,  Los  Angeles  Rubber  Stamp  Co., 
131  S.  Spring  St.,  Los  Angeles,  Cal.;  Con- 
verse Co.,  421  Union  St.,  Seattle,  Wash. 

CINCINNATI  TOOL  CO.— Norwood.  Cin- 
cinnati, Ohio.  Manufacturer  of  linemen'® 
tools.  President,  J.  M.  Hargrave;  vice- 
president,  Johnette  M.  Hargrave;  secretary, 
J.  A.  Gardner;  treasurer,  H.  H.  Hargrave. 

CINEMATOGRAPH.— The  European 
name  for  motion-picture  machine.  A ma- 
chine  for  projecting  on  a screen  a series 
of  pictures  succeeding  one  another  so  rap- 
idly as  to  produce  the  illusion  of  continu- 
ous motion  or  an  animated  scene.  These 
machines  are  generally  lighted  electrically 
and  may  be  driven  by  a small  motor.  See 
Mot  ion -picture  machines. 

CIR.  MIL. — Abbreviation  for  circular  mil. 

CIRCLE. — Trade  name  for  armored  cable 
arid  non-metallic  conduit  manufactured  by 

olrcl  xr  Fle3Uble  Conduit  Co.,  Inc.,  188 
21st  St.,  New  York,  N.  Y. 

Cl RC L E - D.  Trade  name  for  flexible  me- 
tallic conduit  and  armored  cable  manu- 
factured by  the  A.  Dewes  Co.,  199  Lafay- 
ette St.,  New  York,  N.  Y.  y 

uj^u^LE  DIAGRAM. — A diagram  in 
whieh  a part  of  a circle  shows  the  locus 
or  the  end  of  the  current  vector  for  an  in- 
duction motor  as  the  load  changes  from 

w Wo<*ed  rotor.  The  diagram,  when 
complete,  gives  data  for  the  calculation  of 
a number  of  the  motor’s  characteristics, 
such  as  efficiency,  power-factor,  torque, 
slip,  etc. 

CIRCLE  F.— Trade  name  for  wiring  de- 
vices manufactured  by  the  E.  H.  Freeman 
Electric  Co.,  803  E.  State  St.,  Trenton, 

.CIRCLE  FLEXIBLE  CONDUIT  CO., 
INC.— 188  21st  St.,  Brooklyn,  N.  Y.  Manu- 
facturer  of  armored  cable  and  flexible  me- 
tallic conduit.  Business  established  1920. 
President  and  vice-president,  Harry  Sena; 

treasurer  and  general  manager, 
Joseph  Rand;  sales  manager,  Mr.  Mode. 

C'RCLE  H.— Trade  name  for  fire  alarm 
and  burglar  alarm  apparatus  and  systems 
manufactured  by  the  Metropolitan  Elec- 
tric  Protective  Co.,  130  W.  26th  St..  New 
York,  N.  Y. 

CIRCLE  STAMPING  & MFG.  CO.— 2<1 
Cortlandt  St.,  Belleville,  N.  J.  Manufac- 
turer  of  metal  washers. 

CIRCLE  T. — Trade  name  for  switches 
and  wiring  devices  manufactured  by  the 
Trumbull  Electric  Mfg.  Cb.,  Plainville 
Conn. 

• CIRCUIT  BREAKER. — A circuit  breaker 
is  a device  (other  than  a fuse)  constructed 
primarily  for  the  interruption  of  a circuit 
under  Infrequent  abnormal  conditions — (A. 

I.  E.  E.  Standardization  Rules).  A circuit 
breaker  differs  from  a switch  in  that  it 
always  is  provided  for  automatic  opening. 
If  also  arranged  for  manual  or  remote - 
control  opening,  it  may  also  serve  as  a 
switch,  Bince  it  is  always  arranged  for 
manual  or  remote-control  closing.  A cir- 
cuit breaker  differs  from  a fuse  in  that 
it  can  be  reclosed  without  replacing  any 
part  or  element.  Circuit  breakers  are 
more  expensive  in  first  cost  than  fuses, 
however,  and  are  used  In  preference  to 
fuses  where  replacing  of  the  latter  would 
likely  involve  objectionable  delay  or  con- 
siderable expense  as  well  as  delay  (if  quite 
frequent),  or  where  fuses  cannot  be  used 
because  of  very  large  currents  or  high 
voltages. 

The  earliest  circuit  breakers  were  essen- 
tially knife  switches  with  automatic  fea- 
tures, but  the  rapid  burning  of  the  main 
contacts  led  to  the  use  of  auxiliary  carbon 
contacts  to  take  the  final  arc.  After  pass- 
ing through  different  steps  of  development 
the  modern  air  circuit  breaker  was 
evolved  with  its  stationary  contacts  of 
copper  blocks  mounted  vertically  one  over 
the  other  on  the  face  of  a panel  or  base 
with  studs  projecting  through  to  the  con- 
nections on  the  rear.  The  moving  contact 
is  made  of  a brush  of  laminated  copper 
and  provision  is  made  for  practically  hing- 
ing it  at  the  lower  end,  obtaining  the  break 
In  the  circuit  between  the  upper  end  of 
the  laminated  brush  and  the  upper  sta- 
tionary contact.  A carbon  block,  suitably 
pivoted,  is  attached  to  the  stationary 
block  and  another  to  the  movable  brush, 
and  the  final  arc  occurs  between  these 
carbon  blocks  after  the  main  contacts 
have  parted  a considerable  distance.  This 
type  of  breaker  has  practically  superseded 
all  other  types  for  d-c.  service  up  to  750 
volts  and  is  used  a great  deal  on  low- 
voltage  a-c.  service.  It  has  been  built  in 
capacities  up  to  24,000  amperes  and  can 
be  made  for  hand  operation  or  for  power 
operation. 
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An  early  contemporary  of  the  carbon 
type  breaker  was  the  magnetic- blowout 
type,  which  had  the  main  contacts  of  the 
brush  type  shunted  by  an  auxiliary  con- 
tact that  opened  in  a very  intense  mag- 
netic field  that  quickly  extinguished  the 
arc  on  the  auxiliary  contacts.  As  d-c. 
lailway  systems  grew  in  size  it  was  found 
that  the  magnetic-blowout  design  was  not 
adapted  to  handle  the  very  heavy  short- 
circuit  currents  as  well  as  the  carbon 
type  and  it  has  been  practically  super- 
seded for  that  service.  For  high-voltage 
railway  service  where  an  extremely  quick- 
acting breaker  is  necessary  to  prevent  the 
d-c.  units  from  flashing  over,  a more  mod- 
ern design  of  magnetic»-blowout  breaker 
has  been  found  to  be  better  than  any  other 
type  for  securing  very  high  speed  of  open- 
ing and  effective  suppression  of  the  arc. 

On  a-c.  circuits  where  circuit  breakers 
are  used  to  interrupt  current  at  voltages 
over  600,  the  types  described  above  are 
not  generally  applicable  because  of  the 
excessive  arcing.  This  difficulty  has  been 
overcome  by  having  the  arc  occur  between 
contacts  immersed  under  oil  where  the  arc 
is  put  out  both  by  the  cooling  action  and 
the  pressure  of  the  oil.  This  practice  has 
led  to  the  classification  of  circuit  breakers 
according  to  the  medium  in  which  the  cir- 
cuit is  interrupted,  as  “air  circuit 
breakers  and  “oil”  circuit  breakers. 

Most  oil  circuit  breakers  are  arranged 
with  a heavy  spring  to  provide  a rapid 
acceleration  of  the  moving  parts  when 
opening  and  have  the  contacts  maintained 
in  the  open  position  by  gravity.  The  con- 
tacts are  usually  of  the  self-cleaning  type, 
maintained  under  high  pressure,  and  pro- 
vided with  auxiliary  renewable  arcing 
contacts  for  the  final  breaking  of  the  cir- 
cuit. The  oil  is  contained  in  strong  steel 
tanks  which  in  the  smaller  sizes  enclose 
all  poles  of  the  circuit  breaker.  The  larg- 
er sizes  have  each  pole  in  a separate  tank. 
Oil  circuit  breakers  are  used  for  practi- 
cally the  same  purposes  as  oil  switches, 
and  as  their  construction  and  installation 
are  identical,  a description  of  these  fea- 
tures may  be  found  under  Switches,  oil. 

With  the  development  in  recent  years 
of  the  large  generating  units  and  in^! ' 
connected  power  systems  that  are  now 
relatively  common,  there  has  arisen  tne 
necessity  for  extreme  care  in  the  selec- 
tion of  switching  apparatus,  as  well  as  in 
the  design  of  buses  and  connections,  to 
make  possible  the  successful  handling  or 
the  excessive  currents  that  may  be  ex- 
pected under  short-circuit  conditions. 

In  general,  the  selection  of  an  oil  circuit 
breaker  for  a given  service  depends  pri- 
marily upon  four  factors:  (1)  The  voltage 
of  the  circuit  upon  which  the  breaker  is 
to  be  used;  (2)  the  normal  current  carry- 
ing capacity  in  r.m.s.  amperes;  (3)  the 
maximum  initial  rush  of  current  to  be  ex- 
pected under  short-circuit  conditions;  (4) 
the  r.m.s.  value  of  current  that  must  be 
opened  by  the  breaker  in  case  of  short 

C <??*  these  factors,  it  is  evident  at  first 
glance  that  the  voltage  and  normal  cur- 
rent-carrying capacity  must  be  considered. 
In  regard  to  the  third,  the  short-time  cur* 
rent-carrying  capacity  of  an  oil  circuit 
breaker  is  determined  by  two  considera- 
tions, either  one  of  which  may  be  the 
limiting  feature  for  any  given  breaker, 
(a)  the  ability  Of  the  breaker  to  with- 
stand the  mechanical  stresses  imposed  bj 
the  short  circuit,  and  (b)  the  maximum 
current  which  the  breaker  will  carry  for 
a short  time  without  excessive  heating. 
The  fourth  factor  in  the  selection  of  the 
proper  breaker  depends  on  the  time  in- 
terval that  will  elapse  between  the  instant 
of  short  circuit  and  the  parting  of  the 
breaker  contacts.  This  involves  a study 
of  the  characteristics  of  the  relays  that 
arc  to  be  used. 

The  short-circuit  current  that  may  be 
expected  on  any  system  depends  on  a num- 
ber of  elements,  of  which  might  be  men- 
tioned the  conneeted  kilovolt-amperes  in 
synchronous  machines,  the  reactance  in 
circuit  between  the  machines  and  the  point 
of  short  circuit,  and  the  point  on  the  volt- 
age wave  at  which  the  short  circuit  occurs, 
and  a number  of  other  factors,  including 
the  use  of  voltage  regulators.  Ordinarily, 
in  making  short-circuit  calculations  it  is 
assumed  that  the  reactance  of  a circuit 
is  equal  to  the  impedance  since  the  ohmic 
resistance  is  usually  quite  low.  It  is  cus- 
tomary to  base  all  calculations  on  the 
most  severe  conditions,  assuming  that  all 
machines  are  on  the  line,  fully  loaded,  and 
with  an  unsymmetrical  short  circuit. 

The  principal  demand  for  a circuit 
breaker  is  for  one  that  will  give  overload 
protection.  Breakers  are  also  built  for 


underload  conditions  to  open  on  a mini- 
mum current,  for  undervoltage  or  over- 
voltage, when  a departure  from  normal  is 
apt  to  cause  trouble,  and  for  reversal  to 
open  the  circuit  if  the  power  flow’s  in  the 
wrong  direction.  Breakers  may  be  pro- 
vided with  instantaneous  trip  or  with  time- 
limit trip,  either  definite  or  inverse.  It 
is,  of  course,  possible  to  combine  Beveral 
of  these  features  in  the  same  breaker. 
With  an  air  circuit  breaker  special  at- 
tachments are  usually  provided  to  secure 
these  different  features,  while  with  oil  cir- 
cuit breakers  relays  are  usually  employed. 

These  relays  are  used  to  give  the  circuit 
breaker  other  .characteristics  than  straight 
overload,  and  they  can  provide  protection 
against  phase  reversal,  unbalance,  ground, 
excessive  temperature  and  other  similar 
troubles  in  addition  to  the  conditions  men- 
tioned above.  By  the  use  of  the  relays 
breakers  can  also  be  properly  interlocked 
or  tripped  in  certain  sequence  or  made  to 
perform  other  functions  that  a plain 
breaker  cannot  do. 

Most  of  the  builders  of  high-grade  air 
circuit  breakers  can  supply  these  ar- 
ranged for  solenoid  control.  The  solenoid 
is  usually  equipped  with  a dashpot  device 
to  take  up  the  jar  of  closing  while  still 
allowing  the  breaker  to  close  quickly.  D- 
c.  solenoids  are  employed  almost  exclusive- 
lv  as  being  simpler,  better,  and  cheaper 
than  those  for  a-c.  service. 

Certain  circuit-breaker  builders  arrange 
their  breakers  for  motor  control,  pneu- 
matic control,  or  electropneumatic,  depend- 
ing on  the  operating  conditions.  Breakers 
of  the  solenoid-control  tvpe  can  be  fur- 
nished for  automatic  reclosing,  after  they 
have  come  out  on  an  overload  and  the 
condition  of  overload  no  longer  exists  on 
the  line.  Such  breakers  are  particularly 
useful  for  feeders  in  a netw’ork,  or  for 
sectionalizing  circuits  and  they  can  be  ar- 
ranged to  take  care  of  the  many  contin- 
gencies that  arise  in  an  automatic  substa- 
tion or  a plant  where  the  class  of  attend- 
ance is  poor. 

Makers  and  general  details  of  the  prin- 
cipal types  of  breakers  classified  chiefly 
according  to  the  release  mechanism  are 
given  below : 

CIRCUIT  BREAKERS.  AIR,  OVER- 
LOAD. — Circuit  breakers  in  which  the  cir- 
cuit is  opened  or  broken  in  air  in  the 
event  of  overload  or  excessive  current,  and 
which  are  more  widely  used  than  any 
other  type  of  circuit  breaker.  Their  op- 
eration depends  merely  upon  the  amount 
of  current  in  the  main  circuit.  Ordinarily 
an  overload  circuit  breaker  will  respond 
instantly  to  any  current  in  excess  of  that 
value  at  which  it  is  set  to  operate,  and 
will  open  the  circuit  even  if  the  excess 
current  is  onlv  of  momentary  duration. 
While  this  action  is  desirable  In  many 
cases,  there  are  also  manv  cases  where 
an  overload  of  momentary  duration  should 
be  sustained  and  still  have  the  breaker 
operate  on  a moderata  overload  If  It  is 
continuous.  Applications  of  this  require- 
ment are  In  circuit  breakers  for  power  and 
lighting  feeders,  for  generators,  and  for 
motors  w’bere  the  starting  current  is  ex- 
cessive. This  condition  is  met  by  time- 
limit attachments,  usually  Inverse  in  their 
action  so  that  they  respond  much  more 
quickly  to  heavy  overloads  than  to  mod- 
erate or  slight  overloads,  in  fact,  the  re- 
sponse is  inversely  proportional  to  the  per- 
centage of  overload.  This  attachment 
consists  of  a time-limit  relay  or  a dash- 
pot  filled  with  oil  in  which  a disk  con-* 
nected  to  the  armature  of  the  tripping' 
mechanism  moves.  The  pull  on  the  arma- 
ture increases  with  the  current  in  thd 
main  circuit  and  as  the  oil  in  the  dashpot 
requires  a definite  amount  of  w’ork  to  be 
done  at  all  times,  a very  heavy  current 
will  do  the  w’ork  much  more  quickly  than 
a smaller  one.  As  the  armature  is  at- 
tracted to  Its  poles  it  strikes  a restrain- 
ing latch  and  allows  the  contacts  1 6 
separate. 


GENERAL  ELECTRIC  CO..  Schenec- 
tady,* N.  Y.  See  Circuit  Breakers,  Air, 
Underload,  for  information  on  complete 
line. — Adv. 

Kelman  Electric  & Mfg.  Co.,  1660  Naud 
St.,  Los  Angeles,  Cal. 

LINE  MATERIAL  CO..  S.  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  1278.) 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI., 
Netoark,  N.  J.  “Rollinson.” 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PACIFIC  ELECTRIC  MFG.  CO..  827- 
833  Folsom  St.,  San  Francisco,  Cal. 

Roller- Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  & C.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MPG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CIRCUIT  BREAKERS,  AIR.  UNDER- 
LOAD, NO-VOLTAGE,  REVERSE-POW- 
ER. REVERSE-PHASE,  ETC.— Circuit 
breakers  are  used  more  as  a protection 
against  overload  than  any  other  abnormal 
condition,  but  it  is  sometimes  desirable  to 
protect  against  other  conditions  or  to  com- 
bine other  features  with  the  overload. 
Where  the  source  of  current  supply  is  lia- 
ble to  occasional  interruption,  circuit 
breakers  for  motor  protection  are  provid- 
ed with  a no-voltage  release  feature,  which 
trips  the  breaker  and  thus  prevents  the 
heavy  flow  of  current  through  the  station- 
ary motor  which  would  otherwise  occur 
when  the  power  came  on  again.  An  auto- 
matic underload  attachment  is  used  on 
some  circuit  breakers  where  It  is  desir- 
able to  open  the  circuit  if  the  load  de- 
creases. Perhaps  the  largest  use  of  this 
type  is  for  storage- battery  charging, 
where  the  breaker  is  tripped  if  the  charg- 
ing current  falls  below  a predetermined 
value.  Reverse-power  relays  are  also  used 
largely  in  connection  with  storage-battery 
charging  and  with  d-c.  generators  operat- 
ing in  parallel.  When  the  battery  voltage 
exceeds  that  of  the  generator  for  any 
reason,  it  starts  to  send  power  back  into 
the  generator  and  at  a certain  value  the 
circuit  will  be  opened.  With  generators 
operating  in  parallel  an  unbalance  or  dlf-* 
ference  in  generator  voltage  circulated 
power  from  one  generator  to  the  other 
until  the  breaker  trips.  On  d-c.  circuits 
these  are  usually  called  reverse-current 
breakers.  For  a-c.  work,  especially  In  the 
protection  of  polyphase  motors,  it  Is  very 
desirable  to  have  a breaker  that  will  open 
the  circuit  if  one  of  the  phases  becomes 
reversed  so  that  the  direction  of  rotation 
is  not  changed,*  this  is  used  largely  on 
elevator  motors.  The  tripping  mechanisms 
on  many  of  these  types  operate  by  the 
abnormal  condition  unbalancing  a mag- 
netic equilibrium  which  is  maintained  by 
a combination  of  shunt  and  series  coils* 
This  releases  the  restraining  latch  and 
permits  the  opening  of  the  contacts. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City.  N.  J. 

Allen -Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston.  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St..  South  Boston.  Mass. 

Cotter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 


Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Briggs  & Stratton  Co..  1047  Louis  Ave., 
Milwaukee,  WTis.  “Basco.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Cotter  Electrical  & Mfg.  Co..  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E.” 


T-E.” 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Phila- 
delphia. Pa.  “Franklin.”  (See  dis- 
play adv.  page  1260.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  satisfactory  operation 
in  all  kinds  of  railway,  industrial  and 
building  service  is  an  indication  of  the 
quality  and  excellent  design  of  the  G-E 
air  circuit  breaker.  The  advantage  of 
purchasing  them  mounted  on  a G-E 
switchboard  ready  for  immediate  op- 
eration is  obvious.  All  G-E  air  cir- 
cuit breakers  will  carry  full  rated  loads 
continuously  with  a temperature  rise 
not  in  excess  of  30  degrees  C.  For  d-c. 
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systems  the  use  of  air  circuit  breakers 
is  universal  as  an  automatic  device  for 
taking  care  of  abnormal  conditions  on 
machine  or  feeder  circuits.  For  a-c. 
systems  above  650  volts,  air  circuit 
breakers  are  less  commonly  employed, 
since  the  oil  circuit  breaker  covers  the 
larger  part  of  this  field.  The  hand- 
operated  air  circuit  breaker  is  the  type 
most  commonly  used,  but  with  remote 
control  breakers  the  station  wiring  can 
very  often  be  laid  out  to  better  advan- 
tage, resulting  in  a large  saving  of 
cable.  For  such  conditions  G-E  elec- 
trically operated  breakers  are  avail- 
able, self-contained,  up  to  3,500  amp., 
alternating  current,  and  up  to  6.000 
amp.,  direct  current.  Have  built  units 
up  to  20,000  amp.  The  following  bulle- 
. tins  describing  different  types  are 
available:  Light  duty  up  to  300  amp. 
single  and  double  pole.  No.  47520; 
heavy  duty,  triple  pole,  for  a-c.,  No. 
47540;  medium  capacity,  up  to  1,200 
amp..  No.  47530;  solenoid  operated,  No. 
47550.  See  adv.  pages  1203-1223. — Adv. 
HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PALMER  ELECTRIC  & MFG.  CO., 
THE,  175  5th  St.,  Cambridge.  Mass. 
Roller- Smith  Co..  233  Broadway,  New 
York.  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  “Sangamo.” 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  & C.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display' 
adv.  pages  1395-1402.) 

CIRCUIT  BREAKERS.  AUTOMATIC 
RECLOSING. — Automatic  reclosing  circuit 
breakers  are  designed  to  put  power  back 
on  the  circuit  as  soon  as  the  abnormal 
conditions  causing  the  opening  have  dis- 
appeared. Some  of  the  applications  of 
these  breakers,  which  are  generally  of  the 
air-break  type,  are  for  the  protection  of 
generator  circuits,  for  independent  feeder 
circuits  and  for  feeders  in  a network  which 
is  supplied  by  power  from  more  than  one 
source.  They  are  especially  useful  in 
automatic  substations  or  those  in  which 
the  attendance  is  irregular  or  not  continu- 
ous. as  In  mine  and  certain  industrial 
substations.  These  breakers  are  solenoid- 
operated  breakers  in  which  the  main  con- 
tacts are  maintained  in  closed  position 
by  action  of  a solenoid.  When  art  overload, 
short  circuit,  voltage  failure,  etc.,  occurs 
on  the  line  the  tripping  mechanism  causes 
the  breakers  to  open.  A trip  coil  with  a 
dash  pot  arrangement  assures  that  the 
breakers  will  remain  open  for  a definite 
time,  at  the  end  of  which,  If  the  line  is 
cleared  of  the  short  circuit  or  other  trou- 
ble. the  contacts  for  the  operating  sole- 
nold  are  closed  and  this  acts  to  reclose  the 
breaker.  * As  long  as  the  overload,  short- 
circuit  or  other  abnormal  condition  is  on 
the  line  the  breaker  does  not  reclose. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO..  THE,  6th  & Wesley 
Avee.,  Columbus,  Ohio.  An  electro- 
magnet Ically  operated  circuit  breaker 
having  the  following  operating  charac- 
teristics: (a)  Breaker  is  closed  by 

means  of  an  electromagnet,  (b)  Opens 
automatically  in  case  of  overload  or 
voltage  failure,  (c)  Remains  open  a 
definite  time  Interval,  regardless  of 
cause  of  opening,  (d)  In  case  circuit 
brealcer  Is  opened  by  a short  circuit,  the 
breaker  makes  no  attempt  to  reclose 
while  short  circuit  exists,  but  closes  In- 
stantly upon  removal  of  short  circuit 
or  overload.  In  the  application  of  auto- 


When  writing  to  manufacturers  please 
mention  the 
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matic  reclosing  circuit  breaker  there 
are  three  general  conditions  to  be  con- 
sidered, each  requiring  a different  ar- 
rangement of  control  circuits:  1 — When 
breaker  controls  an  independent  circuit. 


Circuit  Breaker,  Type  A R L 

2 — When  installed  in  a tie  feeder.  3 — 
When  installed  between  generator  and 
station  lines.  This  company’s  auto- 
matic reclosing  circuit  breakers  are 
suitable  for  all  conditions  and  made  In 
capacities  ranging  from  25  to  8000  am- 
peres.— Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E  ” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

PACIFIC  ELECTRIC  & MFG.  CO.,  827 
Folsom  St.,  San  Francisco,  Cal. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

CIRCUIT  BREAKERS,  CAR  OR  LOCO- 
MOTIVE, ELECTRIC  RAILWAY.— De- 
vices placed  in  the  motor  circuit  to  auto- 
matically open  this  circuit  when  overload- 
ed, and  in  some  cases  when  the  line  volt- 
age fails.  These  devices  are  very  essen- 
tial elements  of  railway  car  equipment 
and  are  arranged  so  that  they  can  be 
tripped  by  the  motorman  whenever  he  so 
desires.  They  are  of  two  general  types, 
manually  operated  and  remote  control. 
The  essential  parts  of  both  types  are  the 
trip  coil,  holding  mechanism  and  devices 
for  controlling  and  extinguishing  the  arc 
produced  when  the  circuit  is  interrupted. 
The  automatic  opening  of  these  circuit 
breakers  is  universally  accomplished  by 
means  of  the  magnetic  pull  produced  by 
electromagnets  through  which  the  operat- 
ing current  passes.  This  magnetic  pull  is 
balanced  against  a spring  or  gravity  or 
both,  and  when  the  current  exceeds  a 
predetermined  amount  the  latch  or  other 
means  holding  the  main  contacts  together 
is  released  and  the  contacts  are  forcibly 
separated.  The  arc  produced  on  the  sep- 
arating of  the  contacts  is  drawn  out  by 
arc  tips  until  it  is  broken  and  extinguished 
by  a magnetic  field  produced  by  the  op- 
erating current  passing  through  “blowout” 
coils.  In  the  manually  operated  type  all 
of  the  operating  mechanism  and  electrical 
elements  are  compactly  arranged  in  a suit- 
able case  having  an  arc  chute  and  operat- 
ing handle. ^ The  device  is  mounted  con- 
veniently to  the  motorman  so  that  he  can 
open  it.  or  close  it  when  it  is  automati- 
cally opened  by  an  overload.  The  remote- 
control  type  is  usually  mounted  under  the 
car  with  the  arc  chute  so  placed  that  the 
arc  will  not  extend  to  grounded  parts  of 
the  car.  and  is  electrically  controlled  by 
a suitable  trip  and  reset  switch  mounted 
convenient  to  the  motorman. 

CIRCUIT  BREAKERS,  HIGH-VOLT- 
AGE, NONINFLAMMABLE  LIQUID 
TYPE. — Circuit  breakers  of  this  type  are 
small  compact  protective  devices,  compar- 
atively inexpensive,  for  use  on  high-volt- 
age lines  up  to  about  70,000  volts.  They 
are  made  for  either  indoor  or  outdoor 
mounting.  The  circuit  breakers  consist 
essentially  of  a movable  contact  on  a 
spring-actuated  operating  rod  which  com- 
pletes the  circuit  through  a stationary 
contact  at  the  bottom  of  a tube  filled  with 
a noninflammable  liquid.  This  liquid  is 
very  similar  to  carbon  tetrachloride  in 
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many  of  its  characteristics  but  has  a 
higher  boiling  point. 

The  protective  features  are  provided  by 
a small  relay  placed  on  top  of  the  tube. 
Under  short-circuit  or  overload  the  relay 
operates  to  release  a restraining  latch 
which  in  turn  allows  the  spring  to  rapidly 
separate  the  contacts.  A liquid  director 
on  the  moving  contact  directs  a stream  of 
the  liquid  on  the  contacts  as  they  separate 
and  quickly  quenches  any  arc  that  is 
formed.  The  breaker  may  then  be  reset 
by  hand.  In  some  cases  these  are  mount- 
ed in  fuse  clips  set  on  an  insulator  and 
may  be  replaced  by  chemical  fuses  during 
inspection  or  repairs. 

Manufacturers: 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  & C.” 

CIRCUIT  BREAKERS,  OIL,  OVERLOAD. 

—Circuit  breakers  in  which  the  contacts 
are  opened  under  oil  in  case  of  an  over- 
load or  excessive  current  in  the  main  cir- 
cuit. Their  functions  and  usage  are  in 
general  similar  to  overload  circuit  break- 
ers of  the  air  type,  except  that  they  are 
used  mostly  for  a-c.  circuits  and  high  cur- 
rents and  voltages.  Attachments  for  trip- 
ping are  usually  mounted  on  the  breaker 
mechanism  and  consist  of  a trip  magnet 
acting  on  an  armature  which  releases  the 
restraining  latch  as  it  is  pulled  over. 
When  oil  circuit  breakers  are  removed 
from  but  controlled  from  a switchboard, 
they  are  closed  either  through  a system 
of  bell  cranks  and  rods  or  by  a solenoid 
or  motor.  Direct  current  is  used  for  this 
control  apparatus  wherever  possible.  The 
tripping  mechanism  is  often  connected  In 
the  secondary  circuit  of  current  trans- 
formers and  operates  either  directly  or 
through  relays,  which  are  widely  used  be- 
cause they  may  be  arranged  to  combine 
the  time  element  with  other  tripping 
features. 

The  foregoing  description  refers  espe- 
cially to  oil  breakers  that  are  designed 
primarily  to  open  the  circuit  under  abnor- 
mal loads;  this  was  the  restricted  defini- 
tion of  circuit  breakers  until  recently.  The 
Standardization  Rules  of  the  A.  I.  E.  E. 
now  recognize  oil  switches  as  circuit  break- 
ers when  they  are  designed  to  function 
as  such  in  addition  to  serving  as  oi| 
switches  for  normal  opening  and  closing 
of  the  circuit.  Many  oil  switches  have 
overload  protection  and  are  therefore  in- 
cluded in  this  classification. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St..  Jersey  City,  N.  J. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  See  Circuit  breakers,  oil, 
underload,  for  description  of  complete 
line,  also  adv.  page  1223. — Adv. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CIRCUIT  BREAKERS,  OIL,  UNDER. 
LOAD.  NO-VOLTAGE,  REVERSE. POW- 
ER,  REVERSE-PHASE,  ETC.— Oil  circuit 
breakers  provided  with  any  or  several  of 
these  features  operate  in  a similar  manner 
to  the  air-break  type,  which  see,  and  are 
used  for  similar  purposes.  With  oil  cir- 
cuit breakers,  particularly  in  the  larger 
sizes,  it  is  customary  to  use  relays  to  ob- 
tain the  protective  features  and  the  actual 
tripping  may  be  accomplished  by  d-c.  mag- 
nets mounted  on  the  cover  plate  of  the 
circuit  breaker.  The  use  of  relays  permits 
a longer  combination  of  protective  features 
than  is  possible  where  the  protective  de- 
vices are  mounted  to  release  the  mechan- 
ism directly. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A complete  line  of  these 
units  to  fulfill  every  requirement,  in- 
cluding breakers  for  service  on  poten- 
tials up  to  220,000  volts  and  in  current 
capacities  up  to  5,000  amp.,  as  well  as 
industrial  type  breakers,  automatic  or 
non-automatic  for  use  in  motor  circuits. 
These  have  been  developed  out  of  a 
thorough  knowledge  of  circuit  condi- 
tions based  on  years  of  experience  in 
designing  and  building  electrical  equip- 
ment for  transmission  and  distribution. 
They  have  parts  accurately  constructed 
in  order  to  insure  perfect  adaptability 
of  standard  units.  They  can  be 
equipped  with  circuit-opening  and  cir- 
cuit closing  auxiliary  switches  for  elec- 
trical interlocking,  for  indicating  or 
for  controlling  an  auxiliary  circuit;  bell 
alarm  switches;  undervoltage  devices; 
and  relays  for  every  purpose.  Descrip- 
tive bulletins  are  available  from  G-E 
sales  offices,  listed  on  page  1223. — Adv. 
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WESTING  HOUSE  ELECTRIC  & MEG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395*1402.) 

CIRCUIT  BREAKERS,  SPECIAL  AND 
MISCELLANEOUS,  NOT  OTHERWISE 
LISTED. — There  are  many  circuit  break- 
ers made  with  special  protective  or  con- 
struction features  which  are  not  listed 
above  and  which  are  important.  Condi- 
tions vary  so  much  in  the  wide  range  of 
circuits  to  which  circuit  breakers  are  ap- 
plied that  special  protective  features  are 
often  required.  Some  consist  of  purely 
mechanical  features  added  to  overload  or 
other  breakers,  such  as  a double  arm 
which  only  permits  the  contacts  to  be 
closed  in  a definite  sequence,  or  a device 
which  prevents  a breaker  from  being 
closed  on  an  overload.  Some  of  the  spe- 
cial applications  are  double- throw  break- 
ers used  with  generators  so  that  they  may 
be  connected  to  either  of  two  sets  of 
buses.  Starting  and  running  switches  for 
synchronous  converters  are  also  made  in 
the  form  of  circuit  breakers.  Field 
switches  for  generators,  which  close  an 
auxiliary  contact  for  inserting  resistance 
in  the  circuit  are  another  special  form  of 
breaker.  There  are  also  cases  where  spe- 
cial breakers  are  operated  by  compressed 
air  or  some  means  other  than  electrical. 

Manufacturers: 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E.”  “U-Re-Lite.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hartman  Electrical  Mfg.  Co.,  Mansfield, 
Ohio. 

CIRCUIT,  ELECTRIC.— An  electric  cir- 
cuit is  a path  in  which  an  electric  current 
may  flow.  The  term  is  commonly  used  to 
designate  a specific  part  of  a complete 
path,  but  in  reality  should  refer  to  a com- 
plete circulatory  path.  When  only  part 
of  a complete  circuit  is  referred  to,  as  a 
branch  circuit,  a derived  circuit  or  a con- 
ductor, to  avoid  misunderstanding  the 
terminals  of  the  path  should  be  specified, 
or  when  the  whole  circuit  is  referred  to  it 
should  be  called  a complete  or  closed  cir- 
cuit. 

CIRCUITS,  COUPLED.— Coupled  cir- 
cuits are  extensively  used  In  radio  work. 
Energy  may  be  carried  from  one  circuit 
to  another  by  various  kinds  of  coupling. 
The  two  circuits  may  be  directly  coupled 
by  having  the  inductance,  capacitance  or 
resistance  of  one  circuit  common  with  the 
other.  Inductive  coupling,  which  is  the 
most  used,  may  be  direct,  in  which  case 
part  of  the  inductance  is  common  to  the 
two  circuits,  or  it  may  be  due  to  trans- 
former action  between  two  coils.  Capaci- 
tance coupling  is  sometimes  used  in  elec- 
tron tube  oscillator  circuits.  Also  see  Cir- 
cuits, radio. 

CIRCUITS,  DIPLEX,  DUPLEX,  QUAD- 
RUPLEX,  SIMPLEX,  ETC.— See  Circuits, 
telephone;  also  Circuits,  telegraph. 

CIRCUITS,  LIGHT  AND  POWER.— 
These  circuits  are  classed  broadly  as 
series  and  multiple.  The  series  circuit  is 
operated  at  a constant  current  which 
passes  through  all  lamps  or  motors  on  the 
circuit  consecutively,  the  voltage  being 
varied  as  the  load  changes.  Multiple  cir- 
cuits are  operated  at  constant  voltage  and 
the  current  in  the  circuit  varies  in  pro- 
portion to  the  size  and  number  of  lamps, 
motors  or  other  appliances  in  use. 

Series  circuits  are  high-voltage  circuits 
and  are  not  suitable  for  interior  lighting. 
They  are  used  chiefly  for  street  lighting 
Multiple  circuits  are  two-wire  in  their  sim- 
plest form.  The  three-wire  Edison  circuit, 
with  twice  the  voltage  between  the  two 
outside  wires  that  there  is  between  either 
outer  wire  and  the  middle  or  neutral  wire, 
is  made  up  b/  combining  two  two-wire  cir- 
cuits in  series  and  making  one  wire  com- 
mon to  both.  All  Edison  d-c.  systems  are 
operated  on  the  three-wire  system. 

Circuits  which  carry  alternating  current 
may  be  further  classified  as  single-phase, 
two-phase  and  three-phase  circuits,  the 
two  latter  being  often  called  polyphase  or 
multiphase  circuits. 

Single-phase  circuits  may  be  two-wire 
or  Edison  -three-wire  circuits. 

Two-phase  circuits  are  inherently  two 
two-wire  circuits,  but  one  wire  may  be 
used  as  a common  wire  for  the  two  cir- 
cuits making  a three-wire  two-phase  cir- 
cuit; this  Is  not  an  Edison  three-wire  cir- 
cuit, however. 

Three-phase  circuits  may  be  made  by 
combining  three  two-wire  circuits.  If  the 
two  adjacent  wires  of  each  circuit  are 
made  common  the  circuit  becomes  a three- 
wire.  delta -connected  circuit,  and  if  the 


three  alternate  wires  of  each  circuit  are 
combined  into  one  wire  it  becomes  a four- 
wire,  Y-connected  or  star-connected  cir- 
cuit, the  common  wire  being  called  the  neu- 
tral. Some  star  or  Y-connected  circuits 
use  only  three  wires,  the  neutral  wire  be- 
ing omitted. 

Two-phase  and  three-phase  systems  are 
used  for  general  distribution  purposes  in 
the  outlying  parts  of  large  cities,  single- 
phase two-wire  branches  from  these  sys- 
tems being  used  for  lighting  and  small 
power.  Motors  are  preferably  supplied 
from  a polyphase  system  in  installations 
of  over  5 hp. 

The  three-phase  three-wire  system  is 
used  exclusively  for  transmission  of  power 
since  it  requires  but*  75  per  cent  as  much 
line  copper  as  the  other  systems. 

Four-wire,  three-phase  systems  are  be- 
ing used  for  general  distribution  (at  2300- 
4000  volts)  in  the  larger  cities,  because  of 
the  economy  of  feeder  copper  as  compared 
with  the  standard  2300-volt  distribution. 

CIRCUITS,  RADIO.— The  circuits  used 
in  radio  stations  differ  from  other  electri- 
cal circuits  in  that  they  are  tuned  to  the 
operating  frequency,  i.  e.,  receiving  sta- 
tions using  an  elevated  antenna  to  receive 
a frequency  of,  say,  500,000  cycles  per 
second  will  have  an  inductance  in  series 
with  the  aerial  so  that  the  value  of  this 
inductance  taken  with  the  capacitance  and 
inductance  of  the  antenna  make  the  cir- 
cuit resonant  to  500,000  cycles.  This  cir- 
cuit is  inductively  coupled  to  a secondary 
circuit,  also  containing  an  inductance  and 
capacitance  tuned  to  500,000  cycles.  In 
transmitting  sets  the  same  general  type  of 
circuits  is  used,  except  that  larger  amounts 
of  power  are  used  and  the  flow  of  energy 
is  in  the  other  direction.  (Also  see  Cir- 
cuits, coupled.) 

CIRCUITS,  TELEGRAPH.— Telegraph 
circuits  are  in  general  quite  similar  to  tel- 
ephone circuits  and  the  two  are  often  op- 
erated in  conjunction.  The  most  impor- 
tant types  of  telegraph  circuits  with  their 
relation  to  the  telephone  circuits  are  de- 
scribed below. 

Composited  Circuit.  In  telegraphy  and 
telephony,  a two-wire  telephone  circuit  ar- 
ranged for  the  superposition  on  each  of  the 
component  metallic  conductors,  of  a single, 
independent  ground-return  telegraph  cir- 
cuit. 

Local  Circuit.  A circuit  within  the  lim- 
its of  the  telegraph  station,  usually  con- 
trolled by  a receiving  instrument  in  a 
main  circuit  or  controlling  a transmitter 
effecting  changes  in  a main  line  circuit. 

Phantoplex  Circuit.  In  telegraphy  a 
superposed  circuit  operated  by  alternating 
current  over  a simplex,  duplex,  or  quadru- 
plex  Morse  circuit  that  is  operated  from 
direct-current  sources. 

Simplex  Circuit.  The  combination  of  an 
earth-return  telegraph  line  with  a metal- 
lic-current telephone  line,  by  a center  tap 
in  an  impedance  coil  or  a repeating  coil  at 
each  terminal  station.  The  two  wires 
forming  the  telephone  circuit  serve  as  the 
insulated  half  of  the  ground  return  tele- 
graph circuit.  The  telegraph  circuit  so 
made  up  may  be  duplexed. 

CIRCUITS,  TELEPHONE.— Telephone 
circuits  in  general  are  subdivided  into  a 
large  number  of  circuits  depending  upon 
the  apparatus  being  considered,  its  condi- 
tion and  extent  of  operation,  the  place  oc- 
cupied by  the  circuit  or  the  class  of  serv- 
ice that  may  be  obtained  over  the  circuit. 
Some  of  the  most  important  kinds  of  cir- 
cuits and  correlated  terms  are  described 
below. 

Composite  Circuit.  An  arrangement 
whereby  each  of  the  two  wires  of  a tele- 
phone circuit  is  made  to  act  as  a tele- 
graph line.  The  telegraph  pulsations  are 
smoothed  out  by  condensers  and  inductive 
coils  so  as  not  to  disturb  speech.  High- 
frequency  ringing  current  (200  to  250  cy- 
cles per  second)  Is  used  by  the  telephone, 
so  as  not  to  affect  the  telegraph  instru- 
ments. Composite  is  also  used  in  automat- 
ic telephony  to  dial  over  toll  lines  be- 
tween cities. 

Cord  Circuit.  The  electrical  connections 
and  apparatus  from  answering  plug  to 
calling  plug.  It  is  the  unit  for  connection 
between  two  lines  on  a manual  switch- 
board. 

Line  Circuit.  The  electrical  circuit  which 
is  immediately  connected  to  an  outside 
line,  either  a subscriber  line,  a trunk  line, 
or  a toll  line.  It  includes  the  apparatus 
and  wires  which  are  considered  as  belong- 
ing to  that  line. 

Local  Circuit.  This  is  a circuit  which 
does  not  extend  outside  the  central  office 
or  telephone  instrument. 

Non-Ring-Through  Cord  Circuit.  Any 
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arrangement  of  cord  circuit  (on  a magneto 
switchboard)  which  permits  the  subscriber 
to  ring  off  without  ringing  the  other  sub- 
scriber's bell. 

Out-of-Order  Circuit.  Conductors  and 
apparatus  to  which  a line  which  is  in  trou- 
ble may  be  plugged  so  that  it  may  receive 
attention.  This  is  also  known  as  a “hospi- 
tal trunk.”  As  soon  as  the  line  comes 
clear,  a lamp  will  light  to  notify  the  clerk 
that  it  is  clear.  It  is  useful  for  intermit- 
tent groupds  and  short-circuits. 

Observation  Circuit.  This  is  an  arrange- 
ment of  conductors  and  apparatus  for  the 
purpose  of  observing  what  kind  of  service 
the  subscriber  is  getting.  It  is  to  be  at- 
tached to  any  desired  subscriber  line. 

Phantom  Circuit.  Where  two  metallic- 
circuit  telephone  lines  parallel  each  other, 
a third  (or  phantom)  circuit  may  be  ob- 
tained without  adding  wires.  At  each  end 
of  the  lines  a repeating  coil  is  inserted  in 
each  physical  line  (or  side  circuit).  A cen- 
ter tap  is  taken  out  of  the  winding  of  the 
coil  which  goes  to  line.  The  phantom  cir- 
cuit extends  from  the  two  taps  at  one  end 
of  the  lines  to  the  two  taps  at  the  other 
end.  The  phantom  circuit  regards  the  two 
wires  of  each  physical  circuit  as  one  con- 
ductor. 

Pole  Circuit.  The  circuit  of  an  open 
wire  line  which  occupies  the  pole  pins. 

Side  of  Circuit.  Each  wire  of  a two-wire 
line  is  often  referred  to  as  a “side”  of  the 
circuit  or  line.  For  instance,  a telephone 
bell  is  often  spoken  of  as  being  bridged 
from  one  side  of  the  circuit  to  the  other, 
meaning  that  it  is  attached  from  one  line 
wire  to  the  other  line  wire.  A series  coil 
or  relay  is  spoken  of  as  being  inserted  In 
one  side  of  the  line,  meaning  that  it  is  in 
series  with  one  wire  of  the  line. 

Simplex  Circuit.  A single  telegraph  line 
may  be  superimposed  on  a metallic-circuit 
telephone  line  by  means  of  a repeating  coil 
or  an  Impedance  cojl  at  each  end  of  the 
line.  The  telegraph  current  flows  equally 
and  in  one  direction  along  both  telephone 
wires  and  does  not  enter  the  telephones  at 
each  end  or  bridged  across  anywhere  along 
the  line.  It  is  used  in  automatic  telephony 
for  dialing  on  toll  lines  between  cities. 

Superimposed  Circuit.  Any  circuit  which 
is  formed  on  or  in  addition  to  other  cir- 
cuits carried  by  a network.  See  Phantom, 
Composite,  and  Simplex  circuits  above. 

Transfer  Circuit.  The  older  manual  • 
switchboards  were  made  up  very  largely  of 
a number  of  100-line  boards  placed  side  by 
side.  When  too  many  of  these  are  to  be 
worked  together  for  the  switchboard  cords 
to  reach,  it  is  necessary  to  have  a number 
of  transfer  circuits,  extending  from  one 
part  of  the  board  to  other  parts.  An  oper- 
ator who  receives  a call  connects  the  call- 
ing subscriber  line  to  a transfer  line  by 
means  of  a pair  of  cords.  Another  opera- 
tor connects  the  other  end  of  the  transfer 
circuit  to  the  called  subscriber  line  by 
means  of  another  pair  of  cords.  It  causes 
slow  operation,  many  errors,  and  is  not 
used  today  except  for  a few  small  boards. 

CIRCULAR  INCH.— The  nominal  area  of 
a circle  whose  diameter  is  one  inch.  It  is 
a term  used  in  stating  large  cross-sectional 
for  cables,  and  is  more  convenient  than 
using  1,000,000  circular  mils.  Its  actual 
area  is  507  sq.  mm.  or  0.7854  sq.  in.  The 
number  of  circular  Inches  in  anyycircle  Is 
simply  the  diameter  in  inches  squared, 
that  is.  the  factor  0.7854  or  r/4  is  elimi- 
nated for  ease  of  computation.  Also  see 
Circular  mil. 

CIRCULAR  LOOM. — Trade  name  for 
nonmetallic  tubing  manufactured  by  the 
American  Circular  Loom  Co.,  90  West  St., 
New  York,  N.  Y. 

CIRCULAR  MIL.— The  area  of  a circle 
whose  diameter  is  one  mil  or  0.001  inch. 
Abbreviated  cir.  mil  or  C.  M.;  1 cir.  mil  = 
0.7854  sq.  mil  = 0.000,000.785,4  sq.  in.  Thd 
circular  mil  is  used  chiefly  in  giving  the 
areas  of  wires,  which  is  done  by  squaring 
the  diameter  in  mils,  thus  eliminating  the 
factor  v ( = 3.1416).  Thus  the  area  of  No. 
36  A.  W.  G.  wire  is  25  cir.  mils,  since  the 
diameter  is  5 mils  and  5f  = 25. 

CIRCULATING  CURRENT.— The  same 
as  circulatory  current;  see  Circulatory  cur- 
rent. 

CIRCULATION  OF  ELECTROLYTE.— 
Mechanical  or  other  means  for  keeping  the 
electrolyte  circulating,  either  In  a cell  itself 
or  through  a set  of  cells  in  series.  For 
cells  in  series  circulation  is  usually  by 
gravity  through  the  cells  arranged  in  steps, 
after  pumping  the  electrode  to  the  cell 
on  the  highest  level.  For  single  cells, 
pumping  the  liquid  from  the  bottom  and 
returning  it  to  the  top  is  one  method;  an- 
other is  to  have  mechanical  stirrers;  or 
the  anode  or  the  cathode,  or  both,  may  be 
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rotated  or  agitated;  or  the  cell  may  be 
mounted  on  trunnions  and  rocked  or  tilted 
mechanically.  The  Frary  method  rotates 
the  electrolyte  magnetically,  by  the  influ- 
ence of  a magnetic  field  on  the  elements 
of  current  traversing  the  electrolyte. 

CIRCULATORY  CURRENT.— A current 
in  the  armature  windings  of  a-c.  genera- 
tors, when  they  are  in  parallel,  due  to 
their  generated  voltage  not  being  vecto- 
rially  equal.  When  the  inequality  is  caused 
by  differences  in  phase  only,  the  circula- 
tory current  produces  synchronizing  ac- 
tion, giving  power  to  the  lagging  machines 
and  taking  it  from  the  leading  machines. 
When  the  Inequality  Is  due  to  differences 
in  magnitude  of  the  generated  voltage,  the 
circulatory  currents,  through  armature  re- 
action, produce  magnetizing  and  demagne- 
tizing action  on  the  fields* of  the  low  and 
high-voltage  machines,  respectively,  thuB 
tending  to  equalize  the  generated  voltages. 

CISCO. — Trade  name  for  fixture  stems 
and  hangers  manufactured  by  the  Butler 
Electric  Co.,  3531  Cottage  Grove  Ave., 
Chicago,  111. 

CISCO. — Trade  name  for  armature  bind- 
ing wire  and  sheet  steel  manufactured  by 
the  Central  Steel  & Wire  Co.,  119-127  N. 
Peoria  St.,  Chicago,  III. 

C-J. — Trade  name  for  lubricating  greases 
manufactured  by  the  Frazer  Lubricator 
Co..  3921  Normal  Ave.,  Chicago,  111. 

C.  J.  MFG.  CO.— 3423  N.  5th  St.,  Phila- 
delphia, Pa.  Manufacturer  of  coal  meters. 

CL. — The  form  Cl  is  the  chemical  symbol 
for  the  element  chlorine. 

CLAMERT  MFG.  CO.— Pittsburgh,  Pa, 
Manufacturer  of  automobile  accessories. 
President,  George  W.  Emmert;  vice-presi- 
dent, A.  A.  Tirrlil;  secretary  and  treas- 
urer, R.  H.  Duff;  sales  manager,  W.  H. 
West.  Factory,  Latrobe,  Pa. 

CLAMPALL. — Trade  name  for  bowl 
hanger  manufactured  by  the  J.  H.  White 
Mfg.  Co.,  Ill  N.  3rd  St.,  Brooklyn.  N.  Y. 

CLAMPS,  BEAM. — Metal  clamps  engag- 
ing the  flanges  of  an  I-beam,  angle  iron  or 
similar  structural  steel  part,  and  to  which 
conduit  or  insulators  or  cleats  for  carrying 
wires  may  be  secured.  Some  of  these 
clamps  engage  both  flanges  of  an  I-beam, 
to  which  they  are  tightened  by  a right  and 
left-hand  threaded  connector  that  carries 
the  insulator  support  or  conduit  clamp. 
Others  have  a hook-shaped  clamp  that 
holds  the  conduit  tight  against  the  beam 
to  whose  flange  the  clamp  is  held  by  a set 
screw;  the  conduit  may  be  parallel  or 
transverse  to  the  beam.  Modified  forms  of 
these  clamps  are  used  for  insulator,  knob 
or  cleat  supports.  Still  other  clamps  are 
arranged  to  pass  around  the  conduit  with 
the  ends  bolted  together  around  a wedge- 
shaped  finger  that  bears  against  the  top 
of  the  beam  flange.  By  some  makers  these 
clamps  are  called  conduit  hangers,  though 
the  latter  is  more  commonly  applied  to  a 
different  type  of  hanger;  also  see  Hangers, 
conduit  and  pipe.  Beam  clamps  are  much 
used  in  steel  mills,  foundries,  machine 
shops,  train  sheds  and  other  enclosures  that 
have  steel  trusses  for  roof  supports.  They 
can  be  readily  attached  to  the  beam  with- 
out drilling  holes. 

Manufacturers: 

Bond  Foundry  & Machine  Co.,  Manheim, 
Lancaster  Co.,  Fa. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi-, 
cago.  111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mont- 
real. Que.,  Can. 

EFFICIENCY  ELECTRIC  CO..  THE, 
East  Palestine,  Ohio.  “Efficiency.” 
Electrical  Engineers  Equipment  Co.,  35 
S. ' Desplaines  St.,  Chicago,  111.  “Three 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hauer,  Inc.,  J.  B.,  96-100  Bayard  St., 
Brooklyn,  N.  Y. 

Hill  Clutch  Co..  W.  65th  St.,  & Break- 
water Ave.,  Cleveland,  Ohio. 

National  Co.,  Cambridge  39,  Boston,  Mass. 
Olney  A Warrin,  Inc.,  297-301  Lafayette 
St.,  New  York,  N.  Y. 

Pass  A Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  & S.“ 

Pryibll  Machine  Co..  P.,  512-524  W.  41st 
St..  New  York,  N.  Y. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa. 

Union  Engineering  Co.,  The  Cuyahoga 
Ave.  A W.  4th  St.,  Cleveland,  Ohio. 
Walworth  Mfg.  Co.,  Boston,  Mass. 
CLAMPS*  BUSBAR. — Clamps  used  in 
making  the  joint  between  copper  bars  in  a 
bar  stack,  as  for  a tap  or  extension.  They 
generally  consist  of  two  rigid  clamping 


plates  extending  beyond  the  edges  of  the 
bars,  and  connected  by  three  or  four  hold- 
ing bolts  which  are  the  means  of  exerting 
pressure  on  the  joint.  Clamps  for  d-c. 
work  are  made  of  malleable  or  cast  iron, 
while  for  a-o.  work  nonmagnetic  material, 
such  as  bronze,  is  largely  used  on  one 
side,  or  for  large  capacities  on  both  sides. 
Sometimes  the  use  of  nonmagnetic  mate- 
rial with  iron  clamps  is  sufficient.  They 
obviate  the  necessity  of  drilling  the  bus- 
bars, give  a better  joint  than  the  ordinary 
bolted  joint,  and  may  be  changed  readily.  v 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA." 
(See  display  adv.  pages  1262-1265.) 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.  & B.  & O.  R.  R.,  Can- 
ton, Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Busbar  clamps,  made  in  type 
“A“  three  bolt,  type  “H”  four  bolt, 
and  type  “X"  four  bolt,  for  either  a.-c. 
or  d.-c.  service.  See  display  advertise- 
ment on  page  1261.— Adv. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  “Franklin. “ (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E.” 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.“ 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  "Memco.” 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B." 


clamps  are  approved  by  the  Underwrit- 
ers' Laboratories  for  use  without  fer- 
rules. Electric  wiring  inspectors  in 
cities  and  towns  indorse  Algor  cable 
clamps  heartily. — Adv. 

Diamond  Expansion  Bolt  Co.,  90  West 
St.,  New  York,  N.  Y.  “Long  Saut,“ 
“Diamond/* 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

EFFICIENCY  ELECTRIC  CO.,  THE. 
East  Palestine,  Ohio. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  “Franklin/’  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

General  Devices  A Fittings  Co.,  441-443  S. 
Desplaines  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  A S.“ 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  ‘Trust 
Bldg.,  Baltimore,  Md. 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo.  “Mat- 
thews.” 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco.” 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Newhall  Chain  Forge  A Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Star  Expansion  Bolt  Co.,  147-149  Cedar 
St.,  New  York,  N.  Y.  “Sebco.” 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
“Marchand”  cable  clamps,  ' for  the 
“dead -ending”  or  anchoring  of  stranded 
copper  or  aluminum  conductors,  can 
also  be  used  for  supporting  feeder 
cables  in  wire  shafts  of  high  buildings. 
The  seven  core  wires  of  the  conductor 


PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PI., 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

ROYAL  ELECTRIC  MFG.  CO.,  556-606 
E.  40th  St.,  Chicago,  111.  “Royal.” 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 

Southern  Electrical  Equipment  Co.,  Char- 
lotte, N.  C. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.“ 
(See  display  adv.  pages  1282-3.) 

WESTINGHOU SE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLAMPS,  CABLE. — Cable  clamps  are  de- 
signed for  use  on  transmission  lines  to 
relieve  the  strain  on  insulators  at  corners, 
turns  or  long  spans.  They  generally  con- 
sist of  a long  split  cable  seat  in  which  the 
cable  is  securely  held.  The  clamp  is  then 
connected  through  a strain  insulator  to  the 
crossarm  and  there  is,  therefore,  no  further 
strain  on  the  cable  at  the  turn.  Cable 
clampB  are  also  largely  used  with  suspen- 
sion insulators. 

Manufacturers: 


Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Cameron  Appliance  Co.,  48  Waters  Ave., 
Everett,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,.  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Wire  Rope  Preserver  Co.,  327  S. 
LaSalle  St.,  Chicago,  111.  “Chicago.” 

COLLIN  SON -HOLLAND  CO.,  253  Med- 
ford St.,  Malden,  Mass.  Algor  cable 
clamps  for  BX-2,  10,  12  and  14,  BX-3, 
12  and  14;  also  A and  % 
Greenfield  flexible  steel 
conduit,  Algor  cable 
clamps.  Cat.  No.  A-106, 
are  supplied  with  all  Al- 
gor BX  type  switch  box- 
es, distribution  boxes  and 
outlet  plates.  Algor  cable 
clamps  insure  the  perfect 
terminal  clamp  and 
bushing  for  BX  conduct- 
ors wherever  used  in 
metal  boxes.  Algor  cable 


pass  through  center  of  tapered  plug,  as 
illustrated,  and  the  outer  layer  or 
sheath  wires  are  clamped  between 
tapered  plug  and  wall  of  socket;  thus 
each  wire  carries  part  of  total  strain. — 
Adv. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display 
adv.  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLAMPS,  COLUMN.— Clamps  for  engag- 
ing the  flanges  of  structural  steel  columns 
or  to  encircle  cylindrical  columns  so  as  to 
afford  a means  of  fastening  conduit  or  open 
wiring  in  place.  The  former  clamps  are 
much  like  those  intended  for  clamping  onto 
I-beams  or  girders.  Where  open  wiring  is 
used  the  column  clamps  provide  means  for 
mounting  porcelain  cleats,  knobs  or  other 
appropriate  insulators. 

Manufacturers: 

Cincinnati  Tool  Co.,  Norwood,  Cincinnati, 
Ohio.  “Hargrave.” 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Symons  Clamp  Co.,  2116  S.  Sawyer  Ave., 
Chicago,  111.  “Symons.” 

CLAMPS,  CONDUIT  AND  PIPE  HANG- 
ING.— A sheet  steel  or  malleable  iron  clamp 
for  hooking  more  than  halfway  around  the 
conduit  or  pipe  and  holding  it  against  the 
wall,  ceiling  or  other  surface  by  means  of 
an  expansion  bolt  or  shield  passing  through 
a hole  in  the  flattened  portion  at  one  side. 
These  clamps  are  also  used  for  supporting 
armored  or  other  heavily  protected  cable 
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against  masonry  or  concrete  walls  and  ceil- 
ings. Conduit  clamps  differ  from  pipe  or 
conduit  straps  in  that  the  latter  completely 
straddle  the  pipe  and  are  fastened  at  both 
sides  of  it,  while  conduit  clamps  are 
fastened  at  only  one  side.  On  wood  or 
other  easily  penetrated  surfaces  conduit 
straps  are  used,  being  easily  nailed  or 
screwed  in  place;  on  masonry  or  concrete, 
also  sometimes  on  metal  columns,  conduit 
clamps  are  preferred  because  only  hole 
need  be  drilled  for  them  as  a rule.  The 
term  conduit  clamp  is  also  applied  by  some 
makers  to  clamps  for  supporting  conduit 
from  I-beams  or  other  structural  steel;  for 
these  see  Clamps,  beam;  also  Hangers, 
conduit  and  pipe. 

Manufacturers: 

Acme  Pipe  Strap  Co.,  944-50  Harper  Ave., 
Detroit,  Mich. 

Adapti  Co.,  The,  919-926  West  St.,  Cleve- 
land, Ohio. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago.  111. 

Austin  Co..  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phila- 
delphia, Pa. 

COLUMBIA  METAL  BOX  CO.,  226  E. 
144th  St.,  New  York,  N.  Y. 

Diamond  Expansion  Bolt  Co.,  90  West  St., 
New  York,  N.  Y.  “Diamond." 

EFFICIENCY  ELECTRIC  CO.,  THE. 
East  Palestine,  Ohio.  “Efficiency." 

Fee  & Mason,  81  Beekman  St.,  New  York, 
N.  Y. 

Fralick  & Co.,  S.  H.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon." 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  III. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

Illinois  Malleable  Iron  Co.,  1801-1825 
Diversey  Pkwy.,  Chicago,  111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesturg,  Philadelphia, 
Pa. 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco." 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh.  Pa.  “National." 
(See  display  adv.  pages  1302-4.) 

New  Process  Specialty  Co.,  230  Hanover 
St.,  Milwaukee,  Wis. 

Pass  & Seymour,  Inc..  Solvay  Station. 
Syracuse.  N.  Y.  “P.  & 8.” 

Safety  Electric  Products  Co.,  Inc.,  1648 
Central  Ave..  Los  Angeles.  Cal.  “Safe- 
ty Products." 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Oval- 
duct." 

U.  S.  Expansion  Bolt  Co.,  139  Franklin 
St..  New  York,  N.  Y.  “USE." 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia. Pa.  “V.  V." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

CLAMPS,  CORD. — Cord  clamps  are  used 
to  clamp  or  fasten  a cord  to  a ceiling  or 
wall.  One  example  of  this  is  in  caBe  a 
pendent  switch  is  used  with  a fixture  placed 
close  to  the  ceiling.  The  cord  connecting 
and  supporting  the  switch  will  be  connected 
to  the  lamp  circuit  in  the  ceiling  outlet  box 
or  similar  fitting.  To  relieve  the  strain  at 
this  point  and  to  have  the  cord  clear  the 
fixture,  the  cord  Is  run  out  on  the  ceiling 
a short  distance  and  clamped  to  the  con- 
duit or  ceiling  and  then  allowed  to  hang 
down.  This  clamp  consists  of  a split  por- 
celain bushing  with  well  rounded  ends.  A 
metal  strap  passes  around  the  bushing  anti 
the  conduit  and  is  drawn  together  in  the 
center  to  securely  clamp  the  cord  by  means 
of  a small  bolt. 

Manufacturers: 

CROUSE-HINDS  CO.,  Wolf  & North  7th 
Sts.,  Syracuse.  N.  Y.  “Condulet." 

CLAMPS,  DEAD-ENDING.— Dead-end- 
ing clamps  are  designed  to  be  used  for 
dead  ending  of  cables,  feeders  and  jumpers, 
for  corner  construction  and  many  other 
places  in  heavy  wiring  construction  for 
power  plants  or  industrial  installations. 
The  clamp  usually  consists  of  a metallic 
strap  or  spring  jaw  that  fits  around  the 
cable.  In  one  form  this  strap  is  held  to- 
gether by  a bolt  which  slides  in  a slotted 
clamping  member.  This  slotted  pirce  is 
guyed  or  tied  to  some  rigid  pole  or  beam, 
a strain  insulator  being  used  in  the  gu/ 
wire.  The  design  of  the  slot  and  strain 
member  is  such  that  the  greuter  the  strain 
the  harder  its  grip. 

Manufacturers: 

EFFICIENCY  ELECTRIC  CO..  THE, 
East  Palestine,  Ohio. 


CLAMPS,  GROUND  CONNECTION.— 

Copper  straps  which  may  be  tightly 
fastened  by  bolting  around  conduit  and 
pipe  and  so  designed  as  to  secure,  mechan- 
ically and  electrically,  one  end  of  the 
ground  wire;  the  ground  wire  is  now  re- 
quired to  be  connected  to  the  clamp  by 
soldering  or  by  an  approved  solderless  con- 
nector. Ground  clamps  are  used  on  rigid 
interior  conduits,  gas  pipes  and  water 
pipes  to  serve  as  a means  connecting  the 
former  to  water  pipes  by  means  of  a cop- 
per ground  wire  of  not  less  than  No.  1ft 
A.  W.  G.  size.  The  conduit  or  piping  must 
first  be  thoroughly  cleaned  of  paint,  scale 
or  rust  at  the  place  where  the  ground 
clamp  is  to  be  applied.  Special  forms  of 
ground  clamps  are  required  to  fit  armored 
cable,  flexible  steel  conduit  and  metal  race- 
way or  molding;  or  the  ground  wire  must 
be  soldered  directly  to  these  materials. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Blackburn  Specialty  Co.,  East  35th  St.  & 
Perkins  Ave.,  Cleveland,  Ohio.  “Black- 
burn." 

Brocklen  Underground  Electrical  Mfg.  Co., 
Glenside,  Pa.  “Bee  Line." 

BUSH  ELECTRIC  CO.,  THE,  6654  Broad- 
way, Cleveland,  Ohio. 

Cameron  Appliance  Co.,  48  Waters  Ave., 
Everett,  Mass.  “New  York." 

Chase-Shawmut  Co.,  The,  Newburyport. 
Mass.  “Shawmut." 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Fairmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave.,  Philadelphia,  Pa.  “All- 
In-One,"  “Vogel." 

Fralick  & Co.,  S.  R..  15  S.  Clinton  St., 
Chicago,  III.  “Chicago,"  “Kwikon." 

GILLETTE-VIBBER  CO.,  New  London, 
Conn.  “Gee-Vee." 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.  “H  & S." 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Monroe,"  “Belcher." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Killoch  Co.,  David,  57  Murray  St.,  New 
York  N.  Y.  “K  K K " 

Kirkman  Engineering  Corp,  484-490 
Broome  St.,  New  York,  N.  Y.  “K-E." 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Machen  Electric  Mfg.  Co.,  4639  E.  Thomp- 
son St.,  Bridesburg,  Philadelphia,  Pa. 

Maxwell  Engineering  & Mfg.  Co..  61 
Broadway,  New  York,  N.  Y.  “Memco." 

Model  Products  Co.,  9th  & Venango  Sts., 
Philadelphia,  Pa.  “Higgins." 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional." (See  display  adv.  pages  1302-4.) 

Overbagh  Co.,  Cameron,  221  W.  Randolph 
St.,  Chicago,  111. 

Potter-Acme  Mfg.  Co.,  The,  912-920 
Champlain  Ave.,  Cleveland,  Ohio.  “Pot- 
ter." 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safe- 
ty products." 

SHERMAN  MFG.  CO.,  H.  B.,  Battle 
Creek,  Mich.  “Sherman."  (See  dis- 
play advertisement  on  page  1323.) 

Simpson.  Alexander  B.,  162  E.  53rd  St., 
New  York,  N,  Y.  “Simplex." 

Standard  Electrical  Mfg.  Co.,  220-22  High! 
Ave.,  S.  E.,  Cleveland,  Ohio. 

Taylor-Campbell  Electric  Co.,  237  Dundas 
St..  London,  Ont.,  Can. 

THOMAS  & BETTS  CO..  THE,  63  Vesey 
St.,  New  York,  N.  Y. 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trenton,  N.  J.  “Tecco." 

Utility  Fittings  Co.,  The,  1932  E.  West- 
moreland St.,  Philadelphia,  Pa.  “Util- 
ity." 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia.  Pa. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J.  “Windman." 

CLAMPS,  GUARD  RAI L.— G u a r d-r  a f I 
clamps  are  used  on  electric  railroads  in 
main  line  track  construction  to  fasten  and 
maintain  the  guard  rails  in  position  and  at 
a definite  distance  from  the  main  rail.  One 
type  of  clamp  consists  of  a cast  iron  or 
malleable  iron  yoke  which  passes  under  the 
rails  around  from  the  outside  of  the  main 
rail  where  It  holds  a brace  in  place  to  the 
inside  of  the  guard  rail,  holding  a wedge  in 
position  there.  Two  cast  iron  fillers  are 
placed  between  the  rails  and  are  corrugated 
and  constructed  in  such  manner  that  they 
cannot  come  loose  after  the  wedge  is  driven 
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in  place.  Other  forms  of  clamps  are  also 
used  for  the  same  purpose.  With  some  of 
these  the  guard  rail  is  turned  on  it&  side 
and  secured  in  that  position  by  a support- 
ing member  on  the  underneath  side  and  a 
clamping  member  which  provides  ample 
backing  and  prevents  overturning  of  the 
rail.  It  also  clamps  the  rail  securely  to  the 
ties  by  means  of  heavy  bolts.  There  are 
various  constructions  used  for  these 
clamps,  some  being  a solid  casting  and 
others  of  ribbed  construction. 

Guard  rails  are  used  on  straight  track  at 
approaches  to  and  on  bridges,  viaducts  and 
interlocking  crossings  and  at  curves, 
switches  and  other  special  work.  They 
serve  effectively  to  hold  the  rails  in  their 
proper  position  to  each  other. 

Manufacturers: 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco." 

CLAMPS,  GUY. — In  securing  guy  cables 
after  they  have  been  wrapped  about  a pole 
or  put  through  the  eye  of  an  anchor  rod,  a 
clamp  is  placed  over  the  cable  after  the 
end  has  been  brought  back  and  placed 
alongside  the  main  cable  section.  This 
clamp  is  bolted  securely  to  hold  the  end  in 
place. 

Manufacturers: 

American  Hoist  & Derrick  Co.,  St.  Paul. 
Minn.  “Crosby." 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Chicago  Wire  Rope  Preserver  Co.,  327  S. 
LaSalle  St.,  Chicago.  Hi.  “Chicago." 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago,  111.  “Cook." 

Diamond  Expansion  Bolt  Co.,  90  West 
St.,  New  York,  N.  Y.  “Trident,"  “Dia- 
mond X." 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago,  III. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  120.3-1223.) 

HALLETT  IRON  WORKS,  Harvey,  111. 
“Hallett."  (See  display  adv.  page  1254.) 

Hickey  & Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.  “H  & S.” 

HUBBARD  & CO..  Pittsburgh,  Pa.  Hub- 
bard rolled  steel  guy  clamps,  hot  gal- 
vanized, are  standard  with  the  A.  T. 
& T.  and  meet  the  N.  E.  L.  A.  speci- 
fication.— Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lamson  & Sessions  Co.,  The  2188  Scran- 
ton Rd..  Cleveland,  Ohio. 

Lanz  & Sons,  Mathew.  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Marion  Malleable  Iron  Works,  The,  Box 
568.  Marion,  Ind.  “Marion." 

Matthews  & Brother,  Inc..  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York.  N.  Y.  “Memco." 

Newhall  Chain  Forge  & Iron  Co..  90  West 
St.,  New  York.  N.  Y.  “Trident." 

Oliver  Iron  & Steel  Co.,  10th  & Murial 
Sts.,  Pittsburgh.  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 
“Marchand"  guy  Wire  clamps,  designed 


to  meet  all  conditions  of  construction 
and  to  carry  50%  more  load  than  the 
tensile  strength  of  the  strand  to  be 
applied.— Adv. 

Threadless  Pipe  Fittings  Corp..  Newark. 
N.  J.  (Exclusive  distributors,  Rubino 
& Liebstein,  Newark,  N.  J.) 

Track  Specialties  Co..  Inc..  29  Broadway, 
New  York.  N.  Y.  “Trasco." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wickwire  Spencer  Steel  Corp.,  Worcester, 
Mass. 

CLAMPS,  INSULATOR  AND  LINE 
CROSSING. — With  the  larger  sizes  of  high- 
tension  line  conductors,  the  strength  of  the 
attachments  to  insulators  Is  increased  by 
the  use  of  clamps  instead  of  tie  wires.  The 
clamp  is  secured  to  the  insulator  by  bolts 
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or  screws.  which  are  arranged  to  grip  both 
conductor  and  insulator.  At  crossings 
where  special  care  is  taken  to  prevent  the 
breakage  of  a wire  in  the  crossing  span, 
the  crossarms  are  made  double  and  the 
clamps  are  arranged  to  securely  hold  the 
conductor  in  case  of  a break  at  the  in- 
sulator. 

Manufacturers: 


Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston.  Mass. 

Coombs  & Co.,  R.  D.,  30  Church  St.,  New 
York,  N.  Y. 

DELTA-STAR  ELECTRIC  CO..  2433-53 
Fulton  St.,  Chicago,  111. 

EFFICIENCY  ELECTRIC  CO..  THE, 
East  Palestine,  Ohio.  •‘Efficiency.” 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

General  Devices  & Fittings  Co.,  441-443  S. 
Desplaines  St.,  Chicago.  111. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst.  III. 
*‘RVA.” 

Hebendahl  Co..  J.  P.,  228-232  Broadway. 
Elizabethport.  N.  J. 

Hickey  A Schneider,  Inc.,  439-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  “H  & S.” 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh. Pa.  “Hubbard.” 

INTERNATIONAL  INSULATING 
CORP..  25  W.  45th  St.,  New  York, 
N.  Y. 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

Lanz  A Sons.  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New'  York,  N.  Y.  "Memco.” 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Larfibert,  Que., 
Can. 


National  Co..  Cambridge  39,  Boston.  Mass. 
OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
O-B  clamps  are  more  than  a wire 
fastening,  they  protect  the  insulator 
and  tend  to  improve  operating  condi- 
tions.— Adv. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 

Conduit  Ave..  St.  LouIb,  Mo. 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte.  N.  C. 

STATES  CO.,  THE.  71  Francis  Ave.. 
Hartford,  Conn.  “Thesco”  clamps  make 
it  possible  to  at- 
tach a vertical 
wire  to  a common 
line  insulator  and 
keep  the  latter  in 
its  correct  posi- 
t i o n.  “Thesco” 


Thesco  Clamp  clamps  eliminate 
necessity  of  mounting  petticoat  insulat- 
or horizontally. — Adv. 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Steel 
City.” 

Thomas  & Sons  Co..  The  R..  East  Liver- 
pool. Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLAMPS,  LAMP. — Lamp  clamps  are 
small  portable  stands  or  devices  for  sup- 
porting or  holding  a lamp  in  a number  of 
positions.  They  usually  have  a spiral 
spring  or  other  spring  clamping  arrange- 
ment so  that  it  may  be  clamjied  to  a bed. 
chair,  table,  etc.  Some  clamps  are  also 
provided  with  a rubber  suction  cup  so  that 
the  lamp  may  be  attached  to  a mirror,  or 
other  smooth  flat  surfaoe.  For  lamps  com- 
plete with  such  clamping  devices  see 
Lamps,  clamp,  bed  or  dresser. 


Manufacturers: 


Dealers’  Electric  Lighting  Co..  500  E. 

40th  St..  Chicago.  III. 

Fnries  Mfg.  Co..  Decatur,  111. 

CLAMPS,  LINEMEN'S  SPLICING. — A 
hand  tool  used  by  linemen  in  making  a 
twist  splice.  It  consists  of  two  Jaws  hinged 
at  one  end  and  grooved  adjacent  to  the 
hinged  portion.  A link  is  provided  in  one 
of  the  members  opposite  the  hinged  end 
«o  that  when  the  members  are  squeezed 
together  they  may  be  locked  by  this  link, 
thus  holding  the  wires  in  a clamped  posi- 
tion. 


Manufacturers; 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Columbus  Handle  & Tool  Co.,  The, 
Columbus,  Ind. 

Cronk  A Carrier  Mfg.  Co.,  The,  109  W. 

Water  St.,  Elmira,  N.  Y. 

Dicke  Tool  Co.,  The,  Downers  Grove,  111. 


KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  Makers  of  the 
well  known  line  of  linemen’s  splicing 
clamps,  used  all  over  the  world.  We 
manufacture  these  clamps  in  several 
sizes  and  styles;  used  for  twisting  wire 
or  sleeves,  ranging  in  sizes  from  No.  2 
to  No.  17  gauge  wires  or  sleeves.  For 
individual  styles  and  sizes,  write  for  our 
catalog.  Also  see  page  1259  for  illustra- 
tions and  further  information. — Adv. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Phila- 
delphia, Pa. 

Maxwell  Engineering  A Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco.” 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
“O-B.” 

Peck,  Stow  A Wilcox  Co.,  The,  Southing- 
ton, Conn.  “Pexto.” 

SMITH  & HEMENWAY  CO.,  INC.,  Irv- 
ington. N.  J.  This  connector  has  round 
holes  which  will  take  all  sizes  of  iron 
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wire  from  6 to  14  and  copper  wire  from 
4 to  12.  The  reverse  side  takes  cop- 
per sleeves  8 to  14.  Other  kinds  also 
stocked. — Adv. 

STEEL  CITY  ELECTRIC  CO„  1221 
Columbus  Ave.,  Pittsburgh,  Pa.  “Mar- 
chand.” 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  paees  1395-1402.) 

CLAMPS,  LOOM. — A special  form  of 
metal  clamp  or  clip  for  securing  flexible 
tubing  or  “loom”  in  place,  especially  at 
combination  gas  and  electric  outlets.  The 
tubing  must  be  securely  held  in  place  for 
if  it  slips  along  the  wire  it  may  not  protect 
the  latter  Just  where  it  needs  protection 
most,  namely  at  outlets.  Clamping  devices 
for  holding  tubing  in  switch  boxes,  panel- 
boards  and  cabin  ets  are  usually  called  flex- 
ible-tubing fasteners;  for  these  see  Fasten- 
ers, flexible  tubing. 

Manufacturers: 

AdaptI  Co.,  The,  919-925  West  St.,  Cleve- 
land, Ohio. 

COLLINSON-HOLLAND  CO.,  253  Med- 
ford St.,  Malden,  Mass.  “Algor.” 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  A H.” 

New  Process  Specialty  Co.,  230  Hanover 
St..  Milwaukee.  Wis.  (Exclusive  dis- 
tributor. Paul  W.  Koch  A Co.,  19  S. 
Wells  St..  Chicago.  111. 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  “K.  B.” 

Standard  Electrical  Mfg.  Co.,  220-22  High 
Ave..  s.  E..  Cleveland.  Ohio. 

STEEL  CITY  ELECTRIC  CO„  1221 
Columbus  Ave.,  Pittsburg,  Pa.  “Oval- 
duct.” 

WURDACK.  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis,  Mo. 

CLAMPS,  MESSENGER.— A clamp  used 
to  grip  messenger  or  guy  wire  while  pull- 
ing it  taut.  They  are  usually  strong  heavy 
malleable  iron  clamps  and  'will  withstand 
the  pull  of  a horse  or  motor. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg.  Co., 
Glenside,  Pa.  “Bee  Line.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Dicke  Tool  Co.,  The,  Downers  Grove,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
t^dv.  N.  Y.  (S^e  adv.  pages  1203-1223  ) 

HALLETT  IRON  WORKS.  Harvey,  111 
*,Hallett.’,  (Sre  disnlav  adv.  page  1254.) 

HUBBARD  A CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Universal.” 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

I^inz  & Sons.  Mathew.  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

Maxwell  Engineering  A Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco.” 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Slater  Co..  Ltd..  N..  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

CLAMPS,  POLE. — Clamps  used  with 
metal  poles  to  securely  hold  trolley  span, 
messenger  or  guy  wires.  They  consist  of 
an  iron  collar  or  band  which  grips  the  pole 
and  a clamping  device  for  receiving  7- wire 


strand,  which  has  a small  wedge-shaped 
spreader  plug  to  hold  the  strands  against 
the  sides  of  the  clamp. 

Manufacturers: 

Fletcher  Mfg.  Co.,  802  E.  Second  St.. 
Dayton,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HUBBARD  A CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Illinois  Malleable  Iron  Co..  1801-1825 
Diversey  Pkwy.,  Chicago,  111. 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons.  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  S.  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis.  Mo.  “Way.” 

Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton. Oet..  Can  “Peirce.” 

STEEL  CITY  ELECTRIC  CO.,  1221 
Columbus  Ave.,  Pittsburgh,  Pa.  “Mar- 
chand.” 

CLAMPS,  RAIL  BONDI NG.— With  some 
types  of  rail  bonds  it  is  necessary  to  hold 
the  bonds  accurately  in  place  during  the  op- 
eration of  fastening  them  to  the  rail;  this 
is  sometimes  done  tty  means  of  clamps 
which  are  referred  to  as  rail-bond  clamps. 

Manufacturers: 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field,  Ohio. 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.  “O-B.” 

Q A C CO..  The,  90  West  St.,  New  York. 
N.  Y.  “Q  & C.” 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

CLAMPS,  ROPE. — Rope  clamps  are  small 
malleable-iron  clamps  having  an  eye  at  one 
end  and  arranged  at  the  other  end  to  readi- 
ly clamp  on  any  rope  up  to  about  % inch 
in  diameter.  The  end  of  a rope  to  be  used 
in  hoisting  Is  inserted  In  the  clamp  and 
secured  by  turning  a screw  or  bolt.  They 
are  used  on  hoisting  ropes  for  arc  lamps, 
for  swinging  streetnoods  and  other  high- 
hung  incandescent  lamp  units. 

Manufacturers: 

Chicago  Wire  Rope  Preserver  Co.,  327  S. 
LaSalle  St.,  Chicago.  111.  “Chicago.” 

Fischer  A Hayes  Rope  A Steel  Co..  741- 
745  W.  Van  Buren  St..  Chicago,  111. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton,  Ohio. 

HUBBARD  A CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Lamson  & Sessions  Co.,  The,  2188  Scran- 
ton Rd.,  Cleveland,  Ohio. 

I-anz  A Sons.  Mathew.  Pittsburgh.  Pm.  • 

Newhall  Chain  Forge  A Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Thomas  & Sons  Co..  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

CLAMPS,  SPAN. — A clamp  used  in  se- 
curing the  messenger  wire  to  the  cross 
span  wire  in  catenary  trolley  construction. 
The  common  form  usually  consists  of  a 
malleable  iron  body  with  suitable  U or  J 
bolts. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HUBBARD  A CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Thomas  A Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

CLAMPS,  STRAIN.— In  high-tension 
transmission  work  the  common  form  pro- 
vides a means  of  gripping  the  transmission 
wire  and  means  for  attaching  to  the  strain 
insulator  with  provision  for  carrying  the 
transmission  wire  away  from  the  insulator 
so  that  the  transmission  wire  can  pass 
around  the  insulator  in  the  form  of  a 
jumper,  thus  obviating  the  necessity  of 
cutting  the  transmission  wire. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  A Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  A S.” 

HUBBARD  A CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Maxwell  Engineering  A Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco.” 
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OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
"O-B." 

Pittsburg  High  Voltage  Insulator  Co., 
Derry,  Pa. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte.  N.  C. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  * MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLAMPS,  SUSPENSION.— A clamp  used 
to  support  transmission  wires  from  sus- 
pension insulators.  The  best  designs  pro- 
vide a smooth  curved  bearing  seat  for  the 
wire  so  that  the  wire  will  not  be  kinked  or 
injured  and  means  for  gripping  the  wire 
sufficiently  for  the  suspension  position 
without  injury  to  the  wire  in  case  the  de- 
vice takes  a strain  position  due  to  wire 
failure  on  one  side  of  the  supporting  de- 
vice. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  HI. 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

National  Co.,  Cambridge  39.  Boston,  Mass. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
“O-B.” 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P  & S.” 

Pittsburg  High  Voltage  Insulator  Co., 
Derry,  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Slater  Co.,  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton, Ont..  Can.  “Peirce.”  _ 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLAMPS,  TABLE  (PUSH-BUTTON).— 
Clamps  used  for  temporary  mounting  on 
the  edges  of  dining  tables,  desks,  etc.,  and 
provided  with  one  or  more  push  buttons 
with  connecting  cord.  They  are  used  most- 
ly for  signaling  maids,  waiters,  stenog- 
raphers, etc.,  and  are  usually  connected  as 
extensions  from  floor  push-button  recep- 
tacles or  floor  pushes.  They  can  be  readily 
attached  to  or  detached  from  the  table  or 
desk  without  marring  it. 

Manufacturers: 

PARTRICK  & WILKINS  CO..  51  N.  7th 
St..  Philadelphia.  Pa. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St.,  Buffalo,  N.  Y. 

'‘XVATERBURY  BUTTON  CO..  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display 
advertisement  on  page  1328.) 

CLAMPS,  TELEPHONE  LINE  TEST.— 
In  order  to  be  able  to  open  a telephone  line 
for  test  without  cutting  the  line  wires,  the 
ends  are  often  dead-ended  on  the  insulators 
and  connected  to  each  other  by  means  of  a 
copper  clamp.  The  repair  man  can  easily 
open  the  line  by  loosening  two  bolts  which 
hold  together  the  two  halves  of  the  clamp. 
In  one  type  of  such  clamps  two  spring  clip 
terminals  are  provided  which  are  normally 
connected  by  a short  jumper;  this  greatly 
facilitates  testing  as  no  bolts  have  to  be 
loosened.  Similar  test  clamps  are  provided 
for  telegraph  lines.  They  are  sometimes 
called  test  connectors. 

Manufacturers: 

Fahnestock  Electric  Co.,  East  Ave.  & 8th 
St.,  Long  Island  City,  N.  Y. 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Acme.” 

CLAMPS,  TESTING. — Testing  clamps  are 
used  for  making  temporary  connections  in 
a circuit  for  meter  testing,  signal  inspecting 
and  various  other  shop  and  laboratory  tests. 
They  generally  consist  of  two  clamping 
members,  each  with  a series  of  parallel 
semicircular  grooves  graduated  in  size,  held 
together  with  a single  bolt  and  wing  nut. 
The  series  of  grooves  permits  clamping  two 
wires  of  the  same  or  different  sizes  to- 
gether for  making  a temporary  connection. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  “Alligator- 
Jaw.” 


BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Cutter,  Scott  C.,  Oswego,  111. 

Eby  Mfg.  Co..  H.  H..  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Fairmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave.,  Philadelphia,  Pa.  “Al- 
ligator,” “H  W W.” 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York.  N.  Y. 

LEEDS  & NORTHRUP  CO.,  4901  Stenton 
Ave.,  Philadelphia,  Pa. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadelphia, 
Pa. 

Mueller  Electric  Co..  2135-43  Fairmount 
Rd.,  Cleveland.  Ohio. 

CLAMPS,  THIRD  RAIL.— Clamps  used  in 
third  rail  or  oonductor  rail  construction  to 
grip  the  third  rail  for  attaching  strain  in- 
sulators in  order  that  the  rail  may  be  prop- 
erly anchored  to  prevent  it  from  traveling 
or  getting  out  of  position. 

Manufacturers: 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

CLAMPS,  TROLLEY.— A device  used  to 
grip  and  support  the  trolley  wire  from  the 
trolley  hanger.  The  jaws  may  be  actuated 
by  means  of  flat-head  machine  screws  or 
mechanically  by  means  of  a nut,  wedge  or 
similar  arrangement.  These  clamps  are 
sometimes  called  “clamping  ears.”  They 
are  used  mostly  in  mines  and  tunnels. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati,  Ohio.  “Sure 
Grip.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
“O-B,”  “Bulldog,”  “Mansfield,”  “Pre- 
mier.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLANCY,  J.  R.— 1000  W.  Belden  Ave., 
Syracuse,  N.  Y.  Manufacturer  of  orchestra 
lighting  reflectors.  Business  established 
1885. 

CLANCY  PROCESS. — An  electrochemical 
process  for  the  extraction  of  gold  from  re- 
fractory ores  by  electrolysis  in  a cyanide 
solution. 

CLAPP-EASTHAM  CO.— 139  Main  St., 
Cambridge,  Mass.  Manufacturer  of  radio 
telegraph,  electrical  and  laboratory  appa- 
ratus. Business  established  1908.  Presi- 
dent, treasurer  and  general  manager,  O.  K. 
Luscomb;  secretary,  F.  M.  Luscomb. 

CLAPPER  SWITCH.— See  Contactors, 
magnetic. 

CLARINDA  LAWN  MOWER  CO.— Clar- 
inda,  Iowa.  Manufacturer  of  electric  wash- 
ing machines.  President,  A.  A.  Berry; 
secretary,  F.  C.  Duff;  sales  manager,  R.  E. 
Moser. 

CLARI  PHONE. — Trade  name  for  ear 
cushion  for  telephone  receiver  manufac- 
tured by  the  Colytt  Laboratories,  565  W. 
Washington  St.,  Chicago,  111. 

CLARK. — Trade  name  for  expansive  bits 
manufactured  by  the  Kilborn  & Bishop  Co., 
Chapel  & Lloyd  Sts.,  New  Haven,  Conn. 

CLARK  & SON,  A.  M. — Plainville,  Conn. 
Manufacturers  of  metal  stampings. 

CLARK  BROS.  BOLT  CO.— Milldale, 
Conn.  Manufacturer  of  bolts,  nuts,  rivets, 
etc.  President,  C.  H.  Clark;  secretary  and 
general  manager,  E.  S.  Todd. 


CLARK  ELECTRIC  METER  CO.— Osh- 
kosh, Wis.  Manufacturer  of  automobile 
ammeters.  President,  B.  G.  MacMillan; 
vice-presidents,  P.  M.  Gelett;  T.  E.  Stroup; 
treasurer,  P.  M.  Gelett;  general  manager, 
J.  E.  Richmond.  Main  office  and  factory. 
Oshkosh,  Wis.  Branch  offices,  239  Railway 
Exchange,  Chicago.  111.;  51  E.  42nd  St.,  New 
York,  N.  Y.;  1330  12th  St.,  Detroit,  Mich. 

CLARK  ENGINE  & BOILER  CO.— Kala- 
mazoo, Mich.  Manufacturer  of  boilers  and 
engines.  President,  J.  Alex.  Gordon;  secre- 
tary, O.  E.  Wolcott;  treasurer,  Fred  R.  * 
Eaton.  Main  office  and  factory,  Kalamazoo, 
Mich.  Branoh  office,  231  Insurance  Ex- 
change Bldg.,  Chicago,  111. 

CLARK. FLANAGAN,  INC.— Fair  Haven, 
Vt.  Manufacturer  of  electrical  slate. 
President,  N.  P.  Avery;  vice-president, 
Mrs.  K.  E.  Clark;  treasurer  and  manager, 
John  Flanagan. 

CLARK,  JR.,  ELECTRIC  CO.,  INC., 
JAMES.— 520  W.  Main  St..  Louisville,  Ky. 
Manufacturer  of  electrically  driven  tools, 
generators  and  motors.  Business  estab- 
lished 1895.  President  and  general  man- 
ager, James  Clark,  Jr.;  secretary  and  sales 
manager,  W.  S.  Clark. 

CLARK  POLE  6.  TIE  CO.— Bemidji. 
Minn.  Manufacturer  of  cedar  poles  and 
railway  ties. 

CLARKE  SANDING  MACHINE  CO.— 320 
N.  Ervay  St.,  Dallas,  Tex.  Manufacturer  of 
motor-driven  sanding  machines.  Business 
established  1920.  President  and  general 
manager,  A.  A.  Clarke;  vice-president,  John 
R.  Atkins;  secretary  and  treasurer,  A.  N. 
J.  Hagen;  sales  manager,  A.  M.  Hill. 

CLARKSVILLE  FOUNDRY  & MACHINE 
WORKS.— Red  River  St.  & L.  & N.  R.  R.. 
Clarksville,  Tenn.  Manufacturer  of  brass 
and  aluminum  castings.  T.  B.  Foust,  pro- 
prietor. 

CLASCO. — Trade  name  for  automobile 
lamps  manufactured  by  the  Canadian 
Lamp  & Stamping  Co.,  Ltd.,  Ford,  Ont., 
Can. 

CLAUSEN  ENGINEERING  OFFICE.— 

Bisbee,  Ariz.  Manufacturer  of  switches. 

CLAXO  CO.,  THE.— Iowa  City,  Iowa. 
Manufacturer  of  air  conditioning  apparatus, 
electric  driers,  humidifiers,  heaters,  and 
medicators.  Business  established  1918. 
Factory,  Chicago,  111.  President,  F.  O. 
Loveland;  vice-president,  Vem  Slater;  sec- 
retary, treasurer  and  general  manager,  J. 
L.  Records. 

CLAY  ELECTRIC  CO.— 3303  N.  12th 
St.,  Philadelphia,  Pa.  Manufacturer  of 
switches,  switchboards  and  insulating  ma- 
terials. 

CLAY  PRODUCTS  CO.,  THE.— Brazil, 
Ind.  Manufacturer  of  underground  clay 
conduit.  Vice-president  and  general  man- 
ager. G.  W.  Shoemaker;  secretary.  R.  A. 
Dandurand;  treasurer,  W.  J.  Burke. 

CLAYTON  & LAMBERT  MFG.  CO.— 
1370-1380  Beaubien  St.,  Detroit.  Mich. 
Manufacturer  of  gasoline  fire  pots,  torches, 
oil  burning  appliances  and  accessories. 
President,  C.  R.  Lambert;  vice-president, 
B.  H.  Lawson;  secretary,  J.  E.  Lambert; 
treasurer  and  general  manager,  Bert  Lam- 
bert. 

CLEANERS,  BILLIARD  TABLE.— Usual- 
ly in  cleaning  billiard  tables  a brush  is  used 
which  scatters  the  chalk  considerably.  In 
order  to  remedy  this  trouble  an  electric 
billiard-table  cleaner  may  be  used  to  ad- 
vantage. This  consists  of  a metal  suction 
tool  similar  to  a vacuum  cleaner  attach- 
ment tool  which  may  be  passed  over  the 
billiard  table  so  as  to  suck  up  the  chalk 
and  dust  as  an  ordinary  vacuum  cleaner 
sucks  up  the  dust  from  a rug  or  carpet. 

Manufacturers: 


CLARK-CADLE-HARMON  CORP.— 1139 
University  Ave.,  Rochester,  N.  Y.  Manu- 
facturer of  electric  washing  machines. 
President,  Carl  Cadle;  vice-president,  secre- 
tary, treasurer  and  general  manager,  Anan 
B.  Harmon;  sales  manager,  Robert  W. 
Barnes. 

CLARK  CELL. — See  Standard  cells. 

CLARK  CO.,  THE  FRED  G.— 1087  W. 
11th  St.,  Cleveland,  Ohio.  Manufacturer  of 
lubricating  oils  and  water  softening  com- 
pounds. Business  established  1882.  Pres- 
ident and  general  manager,  William  E. 
Wall;  vice-presidents,  Fred  G.  Clark  and 
T.  E.  McArdle;  secretary,  Sherman  S. 
Clark;  treasurer,  Thomas  H.  Sheldon;  sales 
manager,  G.  J.  Stergerwald.  Main  office, 
1087  W.  11th  St.,  Cleveland.  Ohio.  Branch 
offices  and  warehouses,  1031  W.  37th  St., 
Chicago,  111. ; Minneapolis,  Minn.  District 
offices,  12  Pemberton  Sq.,  Boston,  Mass.; 
239  Broadway,  New  York,  N.  Y. 


WISCONSIN  ELECTRIC  CO..  Racine, 

Wis.  The  “Dumore”  billiard  table 

cleaner  is  a distinct  labor  saver;  does 
its  work  easily,  quickly  and  thorough- 
ly, and  will  not  in- 
jure the  nap  of 
the  cloth.  All  dust 

and  dirt  are  re- 

moved by  suction 
and  deposited  in 
the  dust  sack. 
Cleaner  uses  a 
universal  motor 
that  operates  on 
either  a-c.  or  d-c. 
circuits.  Each  outfit  includes  a high- 
grade,  specially  designed  China  bristle 
brush  and  15  ft.  of  reinforced  portable 
cord.  Net  weight  five  pounds.  See 
display  adv.  on  page  1311. — Adv. 


Dumore  Billiard 
Table  Cleaner 
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CLEANERS,  BOILER  AND  CON- 
DENSER  TUBE. — It  is  very  necessary  from 
the  standpoints  of  efficiency  and  safety 
periodically  to  clean  out  the  tubes  of  any 
boiler  or  surface  condenser.  Tubes  of 
water- tube  boilers,  no  matter  how  pure  the 
feed  water  is  kept,  will  in  time  have  a 
deposit  left  in  the  tube  as  the  water  Is 
vaporized.  This  is  a mineral  deposit  and 
is  very  hard  and  may  usually  be  removed 
only  by  scraping  and  cutting.  Boiler  clean- 
ers are  provided  for  this  purpose  and  con- 
sist of  a series  of  small  cutters  that  rotate 
and  scrape  the  inside  of  the  tube.  There 
are  various  forms  of  the  cutters  or  scrapers, 
some  of  which  are  operated  by  steam  or 
compressed  air  and  others  by  water.  Still 
other  forms  that  are  applicable  to  smaller 
tubes,  such  as  condenser  tubes,  are  oper- 
ated by  hand  and  do  not  have  as  powerful 
cutting  action.  Condenser  tubes  do  not 
have  the  same  kind  of  deposit  as  boiler 
tubes,  since  they  operate  at  much  lower 
temperatures;  it  is  usually  heavy  mud  that 
cannot  be  completely  removed  by  forcing 
a stream  of  water  through  the  tubes  un- 
der pressure. 

Cleaning  of  boiler  and  condenser  tubes  ef- 
fects a large  saving  in  the  amount  of  fuel 
required,  in  the  case  of  boiler  tubes  be- 
cause the  scale  is . a heat  Insulator  and 
retards  evaporation,  while  in  condenser 
tubes  the  mud  also  is  an  insulator  and  re- 
tards condensation  of  the  exhaust  steam 
and  this  means  a poor  vacuum  and  poor 
economy.  Also  see  Scale  removers,  boiler. 
For  cleaners  designed  for  soot  removal  from 
inside  the  tubes  of  fire-tube  boilers  and 
the  outside  of  the  tubes  of  water-tube 
boilers,  see  Soot  blowers. 

* Manufacturers: 

Chicago  Engineer  Supply  Co.,  68  W.  Lake 
St..  Chicago.  111. 

Combustion  Engineering  Corp.,  43-47 
Broad  St..  New  York,  N.  Y.  “CEC.” 

Lagonda  Mfg.  Co.,  The,  Sheridan  Ave., 
Springfield,  Ohio. 

Liberty  Mfg.  Co..  Frick  Bldg.,  Pittsburgh. 
Pa.  “Liberty/'  “Victor,”  “Bulldog.” 

Nuhring  & Bro.,  Charles,  1212  Walnut  St., 
Cincinnati,  Ohio.  “Success.” 

Pierce  Co..  The  William  B.,  45  N.  Di- 
vision St.,  Buffalo,  N.  Y.  “Dean,” 
"Peerless.” 

Pilley  Packing  & Flue  Brush  Mfg.  Co., 
606-10  S.  3rd  St.,  St.  Louis.  Mo.  “Pil- 
ley.” 

Roto  Co.,  The,  Hartford,  Conn.  “Roto.” 

Ruggles  & Ruggles,  Batavia,  111.  “Per- 
fection.” 

Seehausen.  Wehrs  & Co.,  179  N.  Franklin 
St.,  Chicago,  111.  “Chicago.” 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo.  N.  Y.  “Favorite,” 
“Dean's.” 

Worcester  Brush  & Scraper  Co.,  26  South- 
bridge  St.,  Worcester,  Mass. 

CLEANERS,  CONDUIT.— Conduit  clean- 
ers are  used  to  clean  out  or  remove  any 
obstructions  in  a line  of  conduit  before  the 
cable  or  wire  Is  pulled  in.  For  underground 
conduit  they  consist  of  variously  shaped 
tools,  brushes,  scrapers,  hooks  and  cutters 
that  may  be  fastened  to  a conduit  rod  to 
be  pushed  through  or  to  be  fastened  to  a 
steel  cable  and  pulled  through  the  duct 
ahead  of  the  main  cable.  For  the  rods 
used  see  Rods,  duct  or  conduit  cleaning  and 
fishing;  also  Couplings,  conduit  rod.  For 
cleaning  interior  metallic  conduit  of  ob- 
structions that  cannot  be  removed  by  the 
fish  line  that  is  to  draw  in  the  wire,  or 
which  prevent  fishing  the  line  through  the 
conduit,  a home-made  gun  may  be  used; 
see  Guns,  conduit  clearing. 

Manufacturers: 

Brock  leu  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia. Pa. 

CLEANERS,  FLObR.  — Motor- operated 
portable  appliances  for  taking  up  by  suc- 
tion any  loose  dirt  or  similar  material  from 
the  floor;  also  made  with  brushes  added 
to  loosen  up  threads,  lint,  etc.,  for  the  suc- 
tion to  take  up.  They  are  practically  the 
same  as  the  ordinary  electric  vaceum 
cleaner  so  much  used  for  carpets  and  rugs, 
but  have  a more  powerful  suction. 

Manufacturers: 

Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton St.,  Chicago,  111. 

Herr  Mfg.  Co..  John,  44  N.  4th  St.,  Phila- 
delphia, Pa.  “E-Z.” 

INTERNATIONAL  FLOOR  MACHINE 
CO.,  149  W.  36th  St.,  New  York,  N.  Y. 
“International.” 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 


CLEANERS,  GRAIN  AND  SEED.— Ma- 
chines for  subjecting  seeds,  grain,  etc.,  to 
the  action  of  motor-driven  sieves,  shakers 
and  blowers  in  cleaning  operations.  Chaff, 
dust  and  other  light  impurities  are  usually 
blown  out,  whereas  the  larger  pieces  of 
wood,  twigs  and  other  foreign  matter  are 
removed  by  sifting.  Pebbles  or  slag  par- 
ticles of  the  same  size  as  the  grain  or 
seed  are  sometimes  removed  by  special 
machines  called  stoners. 

CLEANERS,  HAT,  MOTOR-DRIVEN.— 
Wooden  frames  upon  which  hats  are  placed 
and  rapidly  revolved  by  a small  motor  as 
the  cleaning  fluid,  cloths  and  brushes  are 
applied  in  the  cleaning  process.  Largely 
used  for  cleaning  straw  hats.  A fan  motor 
with  extended  shaft  is  used.  The  same 
or  similar  blftck  is  also  used  for  hat  block- 
ing. Also  see  Hat- blocking  outfits. 

Manufacturers: 

Apex  Electrical  Mfg.  Co..  The.  1067  E. 
152nd  St.,  Cleveland,  Ohio.  (Exclusive 
distributor.  Apex  Electrical  Distribut- 
ing Co.,  1089  E.  152nd  St.,  Cleveland. 
Ohio.)  See  display  adv.  page  facing 
inside  back  cover. 

CLEANERS,  VACUUM.— See  Vacuum 

cleaners. 

CLEAN  EAZY. — Trade  name  for  shade 
holders  manufactured  by  the  John  Dunlap 
Co.,  Carnegie,  Pa. 

C LEAN- EZ- PRIME.— Trade  name  for 
spark  plugs  manufactured  by  the  Premier 
Electric  Co.,  3800-3810  Ravenswood  Ave., 
Chicago,  111. 

CLEAR. — An  expression  used  to  denote 
telephone  apparatus  or  lines  that  are  not 
in  use.  “To  clear”  is  an  expression  mean- 
ing to  cause  a line  or  apparatus  to  be  "not 
busy,”  so  as  to  be  ready  for  calls. 

CLEATS,  FIBER.— Cleats  made  of  hard 
fiber  for  holding  one,  two  or  three  wires. 
They  are  made  with  both  rectangular  and 
rounded  wire  grooves  and  have  one  or  two 
holes  for  the  fastening  screws  or  nails. 
Corner  cleats  hold  the  wire  against  a cor- 
ner in  the  wall,  around  doors,  etc.  Fiber 
cleats  are  used  largely  for  telephone  cir- 
cuit wiring,  for  bell  and  annunciator  wir- 
ing. time  clock  circuits,  etc.;  the  larger! 
sizes  are  also  used  for  holding  voltmeter, 
synchroscope,  pilot  circuit,  instrument 
lighting  and  other  small  wires  on  the 
backs  of  slate  and  marble  switchboards. 

Manufacturers: 

American  Vulcanized  Fibre  Co..  622 
Equitable  Bldg.,  Wilmington,  Del.  “Vul- 
Cot.” 

Bartlett.  Inc..  H.  N..  19  Park  PI..  New 
York.  N.  Y. 

BRANDYWINE  FIBRE  PRODUCTS  CO.. 
P.  O.  Box  122,  Wilmington,  Del. 

Delaware  Hard  Fibre  Co.,  Wilmington. 
Del.  “D.  H.  Egyptian.” 

National  Fibre  & Insulation  Co.,  York- 
lyn,  Del.  “Old  Hickory,”  “Super  Sea- 
soned.” 

PETERSON  CO.,  INC.,  CHARLES  J..  723- 
29  Fulton  St.,  Chicago,  m. 

Standard  Electric  Mahinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton, Del. 

CLEATS,  MISCELLANEOUS.— For  car 
wiring,  stamped  strap  brass  strips  durved 
to  receive  the  wire  for  which  they  are 
designed  are  sometimes  used  and  are  loosely 
termed  “cleats”;  they  are  made  In  strap 
form  to  straddle  the  wire  like  pipe  straps, 
also  with  the  ends  at  right  angles  to  each 
other  to  hold  the  wire  in  corners.  Treated 
wood  cleats  with  grooves  for  one  or  two 
wires  are  used  to  a limited  extent  for  low- 
tension  signal  wiring. 

Manufacturers: 

Blake  Signal  & Mfg.  Co..  221  High  St., 
Boston,  Mass.  “Blake.” 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  “Erie.” 

Estes  & Sons.  E.  B..  362-364  5th  Ave., 
New  York,  N.  Y.  (Wood.) 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St..  Chicago,  111. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass.  (Brass,  car  wiring.) 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

CLEATS,  PORCELAIN. — Narrow  porce- 
lain blocks,  either  glazed  or  unglazed,  used 
in  pairs  and  having  one,  two  or  three  trans- 
verse grooves  per  block  for  securing  light, 


power  and  signal  circuit  wires  in  place. 
Cleats  are  used  for  open  wire  runs  and 
serve  to  separate  the  wires  at  least  % inch 
from  the  surface  wired  over.  The  sizes 
of  the  cleats  and  their  grooves  vary  accord- 
ing to  the  wire  they  are  designed  to  carry; 
the  most  common  size  is  the  two-wire  cleat 
for  No.  14  A.  W.  G.  wire. 

Manufacturers:  . 

American  Porcelain  Co.,  The,  East  Liver- 
pool, Ohio. 

Brunt  Porcelain  Co.,  The,  P.  O.  Box  493, 
Columbus,  Ohio.  “Brunt.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cook  Pottery  Co.,  Prospect  St.  & P.  & R. 
Ry..  Trenton,  N.  J. 

DAVIDSON  PORCELAIN  CO..  East  Liv- 
erpool, Ohio.  Also  manufacturers  of 
“Eveready”  wing  assembled  porcelain 
split  knobs. — Adv. 

Dexter-Reynolds  Mfg.  Co.,  Inc.,  128  N. 
Wells  St.,  Chicago.  111. 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio.  “Efficiency.” 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin.”  (See  display  ad- 
vertisement on  page  1260.) 

Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  “Erie.” 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Findlay  Electric  Porcelain  Co.,  The,  Find- 
lay, Ohio. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  111.  We  manufacture  standard 
1.  2 and  3 wire  porcelain  cleats.  Also 


Illinois  Porcelain  Cleat 

special  porcelain  to  conform  to  any 
specifications.  For  further  information 
see  page  1301. — Adv. 

Imperial  Porcelain  Works,  Trenton,  N.  J. 
“Duggan.” 

Mogadore  Insulator  Co.,  The,  Mogadore, 
Ohio. 

.PARKER  & SON.  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Standard  two  and  three 
and  single  wire  cleats.  B & D type 
and  all  standard  types;  also  special 
cleats. — Adv. 

Pass  & Seymour.  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Southern  Electrical  Porcelain  Co.,  Inc., 
Erwin,  Tenn. 

Star  Porcelain  Co.,  The,  Trenton,  N.  J. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Trenle  Porcelain  Co.,  The,  P.  O.  Box 
493,  East  Liverpool,  Ohio. 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J. 

Wheeling  Tile  Co.,  Wheeling.  W.  Va. 

CLEATS,  ROPE. — Rope  cleats  are  small 
malleable  iron  cleats  having  two  extending 
ears  for  fastening  a rope  by  coiling  or 
winding  it  around  the  cleat.  The  edges  of 
the  cleat  are  well  rounded  so  as  not  to 
cut  the  rope.  Cleats  of  this  kind  are  some- 
times used  with  suspended  arc  lamps  or 
streethoods  to  secure  the  hoisting  rope  in 
place. 

CLEMENCE  BROS.— 164  Linden  Ave., 
Irvington,  N.  J.  Manufacturers  of  outlet 
boxes  and  other  metal  specialties. 

CLEMENS  ELECTRICAL  CORP.— 725 
Main  St.,  Buffalo,  N.  Y.  Manufacturer  of 
electric  soldering  tools,  fuse  plugs  and  buz- 
zers. Business  established  1916.  President. 
R.  B.  Harris;  vice-president  and  general 
manager,  John  G.  Clemens:  secretary  and 
treasurer,  Joseph  Neeser,  Jr. 

CLEMENS  ELECTRICAL  CORP.,  LTD. 

—197  King  William  St..  Hamilton.  Ont., 
Can.  Manufacturer  of  electric  heating  de- 
vices. Business  established  1917.  Presi- 
dent, R.  B.  Harris;  vice-president  and  gen- 
eral manager,  H.  W.  Jutton;  secretary  and 
treasurer,  A.  Kinder. 
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CLEMENT. — Trade  name  for  electric  wall 
cabinet  manufactured  by  the  Electrical  De- 
velopment Co.,  534  Bienville  St.,  New  Or- 
leans, La. 

CLEMENTS  MFQ.  CO. — Chicago.  111. 
Manufacturer  of  electric  vacuum  cleaners 
and  electric  portable  blowers.  Business  es- 
tablished 1911.  President.  George  Clements; 
vice-presidents.  A.  A.  Breuer  and  W.  J. 
Clements;  secretary  and  sales  manager.  A. 
A.  Breuer;  treasurer,  J.  S.  Mogenson.  Main 
office,  609  Fulton  St.,  Chicago,  III.  Fac- 
tories, Chicago.  111.,  and  Toronto,  Ont.,  Can. 
Branch  offices  and  warehouses.  42nd  St.  & 
Broadway,  New  York,  N.  Y.:  45  State  St.. 
Detroit,  Mich.;  1427  5th  Ave.,  Seattle,  Wash. 
District  office,  78  Duchess  St..  Toronto, 
Ont.,  Can. 

CLEMSON  BROS.,  INC.— Middletown. 
N.  Y.  Manufacturer  of  hacksaw  blades. 
Business  established  1879.  President,  George 
N.  Clemson;  vice-president.  Richard  D. 
Clemson;  treasurer,  William  E.  Cross. 

CLERMONT.— Trade  name  for  clay  un- 
derground conduit  manufactured  by  the 
International  Clay  Products  Co.,  31  Union 
Sq..  New  York,  N.  Y. 

CLERO.— Trade  name  for  push  buttons 
and  automobile  horns  manufactured  by  the 
Fitzgerald  Mfg.  Co.,  Torrington.  Conn. 

CLEVELAND. — Trade  name  for  induction 
motors  manufactured  by  the  Cleveland 
Electric  Motor  Co.,  5213  Windsor  Ave., 
Cleveland,  Ohio. 

CLEVELAND  ARMATURE  WORKS, 
INC. — 4732-36  St.  Clair  Ave.,  Cleveland. 
Ohio.  Manufacturer  of  motors  and  parts 
and  motor-driven  grinders.  Business  es- 
tablished 1895.  President  and  general  man- 
ager, F.  M.  Hibben;  vice-president,  P. 
Polans;  secretary  and  sales  manager,  D. 
Maultin;  treasurer,  H.  K.  Barnes. 

CLEVELAND  BREATHING  MACHINE 

CO. — 1833  E.  13th  St.,  Cleveland,  O.  Manu- 
facturer of  respirators.  Business  estab- 
lished 1918.  President.  E.  H.  Lyon;  vice- 
president,  E.  L.  Mehrniger;  secretary-treas- 
urer. J.  B.  Beall.  Sales  representatives: 
Triumph  Electric  Co.,  Cincinnati.  O.,  Amer- 
ican-La  France  Fire  Engine  Co.,  250  W. 
54th  St..  New  York.  N.  Y.;  Pyrene  Mfg 
Co..  17  E.  49th  St..  New  York.  N.  Y.;  Sharp 
* Smith,  65  E.  Lake  St..  Chicago,  111.;  R.  L. 
Scherer,  Los  Angeles.  Cal.;  M.  B.  Urquhort 
Co.,  Denver,  Colo.;  Paine  Drug  Co.. 
Rochester,  N.  Y. 

CLEVELAND  CRANE  & ENGINEER. 
ING  CO.,  THE.— Wickliflfe,  Ohio.  Manu- 
facturer of  electric  traveling  cranes,  coal 
handling  machinery,  hoists  and  brass 
castings. 

CLEVELAND  ELECTRIC  MOTOR  CO.— 
Cleveland,  Ohio.  Manufacturer  of  induc- 
tion motors.  Business  established  1914 
President,  H.  B.  Bole;  vice-president,  C.  S. 
Dangler;  secretary,  C.  DeWith;  treasurer 
and  general  manager.  L.  P.  Orr.  Main  of- 
fice/ 5213  Windsor  Ave.,  Cleveland.  Ohio. 
Branch  offices,  New  York,  N.  Y.;  Chicago. 
111.;  Detroit.  Mich.;  Boston,  Mass.;  Phila- 
delphia, Pa. 

CLEVELAND  FARE  BOX  CO.— Cleve- 
land, Ohio.  Manufacturer  of  street  car 
fare  boxes. 

CLEVELAND  FROG  & CROSSING  CO. 

— 6917  Bessemer  Ave..  S.  E.,  Cleveland. 
Ohio.  Manufacturer  of  track  frogs,  cross- 
ings, switches,  switch  stands,  etc.  Gen- 
eral manager.  G.  C.  Lucas;  sales  manager, 
George  Stanton- 

CLEVELAND  INSTRUMENT  CO.,  THE. 

— 6523  Euclid  Ave..  Cleveland,  Ohio.  Man- 
ufacturer of  Indicating  and  recording  py- 
rometers. President,  E.  A.  Noel;  vice- 
president  and  general  manager,  H.  J.  A. 
Hackenberg;  secretary,  J.  R.  Snyder;  treas- 
urer. C.  J.  Castle;  sales  manager,  W.  B. 
North.  Sales  representatives,  Herman  H. 
Sticht  & Co.,  15  Park  Row,  New  York, 
N.  Y.;  Longstreth  & Vandyke,  1613  Chest- 
nut St.,  Philadelphia,  Pa. 

CLEVELAND  MAGNETO. — Trade  name 
for  electric  time  detectors  manufactured 
by  dhe  American  Watchman’s  Time  De- 
tector Co.,  3403  Perkins  Ave.,  Cleveland. 
Ohio. 

CLEVELAND  PHON-ARM  CO.,  THE.— 

1265  W.  2nd  St.,  Cleveland,  Ohio.  Manu- 
facturer of  desk  telephone,  adjustable  light 
and  telegraph  sounder  box  brackets.  Presi- 
dent and  general  manager.  A.  J.  Lewis; 
vice-presidents,  M.  B.  Pennell.  R.  A.  Ben- 
nett; secretary  and  treasurer,  E.  L.  Kagy; 
sales  manager,  J.  F.  Goss.  Sales  repre- 
sentative. Richmond  & Backos  Co.,  De- 
troit. Mich. 


CLEVELAND  SWITCHBOARD  CO., 

THE.— 2925  E.  79th  St..  Cleveland.  Ohio. 
Manufacturer  of  switches,  switchboards, 
panelboards,  conduit  boxes,  etc.  President, 
treasurer  and  general  manager,  F.  C. 
Hafemeister;  vice-president.  F.  L.  Cud- 
more;  secretary,  F.  F.  Hafemeister;  sales 
manager,  A.  N.  Rogers.  Sales  representa- 
tives. J.  D.  Nelson,  Room  201-607  Shelby 
St.,  Detroit,  Mich.;  Star  Electrical  Co., 
Erie,  Pa.;  Electrical  Engineering  Co., 
Pittsburgh,  Pa.;  Sackett  Mine  & Supply, 
Columbus,  Ohio;  E.  J.  Putzell,  Board  of 
Trade  Bldg.,  New  Orleans,  La. 

CLEVELAND  TWIST  DRILL  CO.,  THE. 

—Cleveland,  Ohio.  Manufacturer  of  drills, 
reamers  and  other  tools.  Business  estab- 
lished 1874.  President  and  general  man- 
ager, J.  D.  Cox.  Jr.;  vice-president,  F.  F. 
Prentiss;  secretary  and  sales  manager,  E. 
G.  Buckwell;  treasurer,  G.  F.  Kast.  Main 
office  and  factory,  E.  49th  St.  & Lake- 
side Ave..  Cleveland.  Ohio.  Branch  offices 
and  warehouses.  30  Reade  St.,  New  York, 
N.  Y.;  9 N.  Jefferson  St.,  Chicago,  111. 

CLEVELAND  WROUGHT  PRODUCTS 
CO.,  THE. — West  58th  St.,  Cleveland.  Ohio. 
Manufacturer  of  screw  machine  products, 
screws,  metal  stampings,  etc.  President, 
C.  L.  Wasmer;  vice-president,  G.  A.  Tin- 
nerman;  vice-president  and  treasurer,  C.  E. 
Kramer;  secretary,  J.  C.  Wasmer. 

CLEVIS,  BOLT. — A bolt  clevis  is  used 
in  overhead  line  construction  w’here  a long 
eye  is  necessary.  One  instance  is  for  the 
support  of  a suspension  type  insulator  hav- 
ing a hook  on  the  upper  unit.  The  bolt 
clevis  is  drop-forged  and  is  wider  at  one 
end  than  the  other,  one  common  size  taper- 
ing from  % inch  to  1%  ins.  inside  measure- 
ments. A hole  is  provided  in  the  wide  end 
and  by  means  of  a machine  bolt  the  clevis 
is  attached  to  the  crossarm. 


Manufacturers: 

American  Equipment  Co.,  Norristown.  Pa. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Chain  Products  Co..  The,  3924  Cooper 
Ave.,  Cleveland.  Ohio. 

Eagle  Bolt  & Forging  Co.,  The,  1435  E. 
45th  St..  Cleveland.  Ohio. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

Hungerford  Brass  & Copper  Co.,  U.  T.. 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Illinois  Malleable  Iron  Co.,  1801-1825  Di- 
versey  Pwkv..  Chicago,  111. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St..  New  York.  N.  Y. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 

* Sts.,  Pittsburgh,  Pa. 

Thomas  & Sons  Co..  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

CLIFTON  MFG.  CO. — Boston,  Mass. 
Manufacturer  of  friction  tapes,  splicing 
compounds  and  rigid  metallic  conduit. 
Business  established  1901.  President  and 
treasurer.  William  M.  Tenney:  vice-presi- 
dent. D.  W.  McNair;  manager,  H.  G.  Morse. 
Main  office,  65  Brookside  Ave.,  Boston, 
Mass.  Factories,  Buffalo,  N.  Y. ; Jamaica 
Plain.  Mass.  Branch  office  and  warehouse. 
Buffalo,  N.  Y.  District  office,  26  Cortlandt 
St.,  New  York.  N.  Y.  Sales  representatives. 
P.  S.  Ring.  Denver.  Colo.;  Keeler.  White 
& Co.,  San  Francisco.  Cal.;  D.-E.  Dis- 
tributing Co.,  9 S.  Clinton  St.,  Chicago.  111. ; 
Ohio  Distributing  Co..  222  Lomax  PI..  Chi- 
cago, 111.;  Edwin  S.  Brown  & Co.,  209  S. 
State  St..  Chicago.  111. 

CLIMAX. — Trade  name  for  oil  and  grease 
cups  manufactured  by  the  American  In- 
jector Co.,  175  14th  Ave.,  Detroit,  Mich. 

CLIMAX. — Trade  name  for  expansion 
bolts  manufactured  by  the  Brohard  Co., 
Philadelphia,  Pa. 

CLIMAX. — Trade  name  for  magneto  parts 
manufactured  by  the  Climax  Motor  De- 
vices. Chagrin  Falls,  Ohio. 

CLIMAX. — Trade  name  for  welding  com- 
pound manufactured  by  the  Cortland  Weld- 
ing Compound  Co.,  Cortland,  N.  Y. 

CLIMAX. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Dexter 
Co.,  Fairfield,  Iowa. 

CLIMAX. — Trade  name  for  resistance 
wire  manufactured  by  the  Driver-Harris 
Co.,  Harrison,  N.  J. 

CLIMAX. — Trade  name  for  corrugated 
incandescent  lamp  wrappers  manufactured 
by  the  Hinde  & Dauch  Paper  Co.,  311  W. 
Water  St.,  Sandusky,  Ohio. 


CLIMAX. — Trade  name  for  electric  ster- 
ilizers and  disinfectors  manufactured  by 
the  Hospital  Supply  Co.,  157  E.  23rd  St., 
New  York,  N.  Y. 

CLIMAX. — Trade  name  for  power  trans- 
mission belting  manufactured  by  N.  Palmer 
& Co.,  Bridgeport,  Conn. 

CLIMAX  MOTOR  DEVICES.— Chagrin 
Falls,  Ohio.  Manufacturer  of  magneto 
parts.  G.  A.  Schanze.  general  manager. 

CLIMBERS,  LINEMEN’S  POLE.— Line- 
men require  metal  spurs  or  climbers  to 
climb  wood  poles  and  on  which  they  can 
stand  while  working  in  various  positions 
on  a pole  that  has  no  steps.  The  climbers 
are  steel  devices  attached  by  leather  straps 
to  the  leg  and  foot  of  the  lineman.  There 
is  a strong  steel  spur  at  the  inside  of  the 
foot,  which  projects  inwardly  and  down- 
wardly, so  that  the  wearer  can  thrust 
it  into  the  pole.  This  enables  him  to  climb 
a pole  readily  and  with  safety. 

Manufacturers: 

Blakeslee  Forging  Co.,  Plantsville,  Conn. 
“Donnelly.” 

Buckingham.  W.  H.,  8-10  Bronson  St., 
Binghamton,  N.  Y.  "Stephens.” 

Columbus  Handle  & Tool  Co.,  The,  Co- 
lumbus, Ind. 

Dicke  Tool  Co.,  The,  Downers  Grove,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  The  well 
known  Klein’s  Eastern  punched  loop 
climbers  are  especially  constructed  for 
the  safety  and  comfort  of  the  linemen. 
We  furnish  them  with  standard  gaffs, 
curved  offset  to  clear  the  ankle.  Made 
in  lengths  from.  16  in.  to  17  in.  by  % in. 
variations.  For  illustrations  and  fur- 
ther information,  see  page  1259;  also 
send  for  complete  catalog  of  construc- 
tion tools. — Adv. 

OSHKOSH  MFG.  CO..  Oshkosh,  Wis. 
“Oshkosh.”  (See  display  adv.  page 
1253.) 

SMITH  & HEMENWAY  CO..  INC.,  Irv- 
ington, N-  J.  No.  253  "Red  Devil” 
climbers  are  tested  with  the  greatest 


"Red  Devil"  No.  253 

care  to  protect  the  lineman.  Construc- 
tion is  of  solid  loop,  and  the  spur  is 
both  riveted  and  welded  to  the  leg  iron. 
—Adv. 

CLINE  ELECTRIC  MFG.  CO.— Chicago, 
111.  Manufacturer  of  motors  and  electric 
control  equipment.  Business  established 
1912.  President  and  treasurer,  A.  J.  Cline; 
vice-president,  Charles  A.  Dresser;  secre- 
tary, W.  H.  Burke.  Main  office,  Fisher 
Bldg.,  Chicago.  111.  Branch  office  and  ware- 
house, 47  W.  34th  St.,  New  York,  N.  Y. 

CLINETTE. — Trade  name  for  X-Ray 
outfits  manufactured  by  the  Campbell  Elec- 
tric Co.,  17  Stewart  St.,  Lynn,  Mass. 

CLING-SURFACE  CO.— Buffalo.  N.  Y. 
Manufacturer  of  belt  dressing  and  pre- 
servatives. Business  established  1896. 
President,  Albert  B.  Young;  secretary  and 
sales  manager.  W.  D.  Young.  Branch  of- 
fices and  warehouses,  Jersey  City,  N.  J.: 
Washington,  D.  C. ; Charlotte,  N.  C.;  At- 
lanta. Ga.;  Cincinnati.  Ohio;  St.  Louis.  Mo.; 
Denver,  Colo.;  Springfield.  Mass.;  Chicago, 

CLINICAL.— Trade  . name  for  X-Ray 
outfits  manufactured  by  the  Campbell  Elec- 
tric Co.,  17  Stewart  St.,  Lynn,  Mass. 

CLIN IX. — Trade  name  for  X-ray  tables 
manufactured  by  the  Campbell  Electric 
Co.,  17  Stewart  St.,  Lynn,  Mass. 

CLINTON  METAL  LAMP  CO— 55  Chrys- 
tie  St..  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures. 

CLINTON  SIGN  CO.— 134  5th  Ave.,  Clin- 
ton, Iowa.  Manufacturer  of  electric  signs. 
Caleb  Elliott,  proprietor. 

CLINTON  SIGN  LENS  CO.— Clinton, 
Iowa.  Manufacturer  of  sign  lenses.  Caleb 
Elliott,  proprietor. 

CLIP. — Trade  name  for  gate  valves  man- 
ufactured by  the  Lunkenheimer  Co.,  Cin- 
cinnati, Ohio. 

CLIPPERS,  HAIR. — See  Cutters,  hair, 
motor-driven. 
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CLIPPERS,  HORSE,  MOTOR-DRIVEN.— 

Similar  to  hand-operated  horse  clippers 
but  operated  by  a small  motor  on  a stand 
or  with  motor  enclosed  in  a metal  casing 
between  the  clippers  and  handle.  With  the 
former  an  enclosed  flexible  shaft  conveys 
the  power  from  motor  to  the  clippers. 
Much  time  and  labor  are  saved'  by  this 
machine. 

Manufacturers: 

American  Shearer  Mfg.  Co.,  Nashua, 
N.  H.  “Priest's.” 

Andis  Mfg.  Co.,  O.  M.,  1024  12th  St.. 
Racine,  Wis. 

Chicago  Flexible  Shaft  Co.,  6600  W. 
Roosevelt  Rd.,  Chicago,  111.  “Stewart.” 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 
Worcester,  Mass. 

Gillette  Clipping  Machine  Co..  129-31  W. 
31st  St.,  New  York,  N.  Y. 

CLIPS,  BATTERY.— Battery  clips  are 
used  to  make  connection  to  the  terminals 
of  a storage  battery  for  charging.  They 
are  often  similar  in  construction  to  testing 
clips,  having  two  pieces  of  copper  forming 
a hinge  actuated  by  springs  so  as  to  keep 
two  jaws  in  close  contact  with  anything 
put  between  them.  Battery  connectors, 
however,  are  plated  with  lead  to  prevent 
the  action  of  acid  on  the  clip.  They  are 
usually  made  of  heavier  construction  and 
have  a greater  current-carrying  capacity 
than  ordinary  test  clips. 

Manufacturers: 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland,  Ohio.  “F-F.” 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis.  Mo. 

Hartung.  Charles  F.,  802  Higgins  Bldg., 
Los  Angeles.  Cal.  “Peerless,”  “A-l.” 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Mueller  Electric  Co.,  2135-43  Fairmount 
Rd.,  Cleveland,  Ohio.  “Universal.” 

CLIPS,  CABLE. — Cable  clips  are  used  to 
fasten  an  aerial  cable  to  a messenger  wire. 
They  consist  of  a thin  metallic  strap  from 
6 to  9 ins.  long  which  passes  around  the 
cable  and  loops  over  or  fastens  to  the  steel 
messenger  strand.  The  wire  in  one  form 
of  clip  is  bent  to  form  two  hooks  with 
spring  action  so  that  it  may  be  clipped 
or  snapped  over  the  messenger  wire.  Other 
forms  have  a wire  loop  merely  to  fasten 
the  strap,  and  the  strap  passes  around  the 
cable,  then  around  the  messenger  wire  and 
clips  onto  the  steel  wire  loop.  Other  ar- 
ticles ate  used  for  the  same  purpose  “and 
are  known  by  various  names.  For  these 
other  types,  see  Hangers,  cable  and  mes- 
senger; also  Rings,  cable. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Cameron  Appliance  Co.,  48  Walters  Ave., 
Everett,  Mass.  “Metropolitan.” 

Chase-Shawmut  Co.,  The,  Newburyport, 
Mass.  “Boston.”  i 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia. Pa.  ^ 

Fischer  & Hayes  Rope  & Steel  Co.,  74T- 
745  W.  Van  Buren  St.,  Chicago,  111. 

Goshen  Lightning  Rod  Co.,  Goshen,  Ind. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  111. 

Lamson  & Sessions  Co.,  The,  2188  Scran- 
ton Rd.,  Cleveland,  Ohio. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

MINERALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  page  1310.) 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St..  New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

CLIPS,  FUSE. — Metal  contacts  on  cutout 
bases  or  fuse  blocks  into  which  the  end 
terminals  of  cartridge  fuses  are  inserted 
In  placing  them  in  the  circuit.  Fuse  clips 
are  made  in  two  types:  the  circular  spring 
clip  contacts  for  receiving  fuses  having  fer- 
rule contacts  at  the  ends,  and  knife-blade 
clip  contacts  for  receiving  fuses  having 
flat  knife-blade  contact  ends.  For  high- 
tension  fuses  the  clips  are  often  of  special 
design;  they  are  listed  under  Fuse  mount- 
ings, high-tension. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI..  St.  Louis.  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

American  Pin  Co.,  The,  Waterbury,  Conn. 
“Ampinco.” 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 


Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Chase-Shawmut  Co..  The,  Newburyport, 
Mass.  •'Shawmut.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I.  (See 
descriptive  advertisement  under  Fuses, 
cartridge,  nonrenewable.) 

ESSEX  MFG.  CO.,  117  Mulberry  St.,  New- 
ark, N J. 

GENERAL*  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

METROPOLITAN  ELECTRIC*  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City. 
N.  Y. 

MULTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St.,  Chicago,  III.  “Multi.” 

MUTUAL  ELECTRIC  & MACHINE  CO.. 
858  W.  Fort  St.,  Detroit,  Mich.  “Bull 
Dog.”  (See  display  adv.  page  1285.) 

PATTON-MACGUYER  CO..  31  Mathew- 
son  St.,  Providence,  R.  I. 

PENN  ELECTRICAL  & MFG.  CO„  Irwin, 
Pa.  “Penn.” 

PETERSON  CO.,  INC.,  CHARLES  J.. 
723-29  Fulton  St.,  Chicago,  111. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave., 
Naugatuck,  Conn. 

SHERMAN  MFG.  CO..  H.  B.,  Battle 
Creek,  Mich.  “Sherman.”  (See  display 
adv.  page  1323.) 

TRUMBULL  ELECTRIC  MFG.  CO.,  THE. 
Plainville,  Conn.  “Circle  T.“  (See  dis- 
play adv.  pages  1282-3.) 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE,  Bantam.  Conn.  Man- 
ufacturers N.  E.  C.  Standard  fuse 
clips  for  250  and  600  volt  fuses  in  ca- 
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pacities  from  30  to  1200  amp.  A F/C 
200  amp.  clip  with  terminal  lug  is  Illus- 
trated.— Adv. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

WESTERN  SAFETY  MFG.  CO.,  247  Min- 
na St.,  San  Francisco,  Cal. 

CLIPS,  LOOM. — Metal  fastening  collars 
used  on  flexible  tubing  in  switch  boxes, 
panelboards  and  cabinets.  Often  called 
fasteners;  see  Fasteners,  flexible  tubing. 

CLIPS,  RAIL. — Rail  clips  are  malleable 
iron  plates,  so  formed  that  one  end  will  flt 
over  the  base  of  a rail  and  the  other  will 
rest  on  the  tie  or  on  top  of  a tie  plate. 
When  bolted  to  the  tie,  the  rail  clip  holds 
the  rail  securely  in  place.  They  are  used 
in  the  construction  of  electric  railway  track 
systems,  especially  on  viaducts  or  where 
special  tie  plates  or  step-rail  chairs  are 
used  under  the  rail. 

Manufacturers: 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts. , Pittsburgh,  Pa. 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

CLIPS,  TESTI NG. — Testing  clips  are 
small  copper  clamping  pieces  hinged  to- 
gether and  controlled  by  springs  so  that 
saw-toothed  jaws  at  the  free  ends  are  held 
in  contact  with  each  other  or  with  some 
conducting  material  over  which  they  have 
been  placed.  The  hinge  usually  permits 
the  jaws  to  open  about  % to  1 inch.  The 
test  wire  is  attached  to  the  clip  either  by 
a screw  or  soldered  connection.  Some 
forms  of  clips  have  a sharp  pin  that  will 
pierce  the  insulation  on  a circuit  wire  and 
make  connection  without  opening  the  cir- 
cuit or  removing  the  insulation.  Other 
forms  are  covered  with  a soft  rubber  cap 
to  insulate  the  clip. 

Test  clips  are  largely  used  by  telephone 
men  in  circuit  testing,  also  for  meter  or 
railway  signal  testing  and  inspection.  They 
are  used  with  many  testing  sets  and  are 
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very  handy  for  general  shop  or  laboratory 
w’ork  where  temporary  connections  have  to 
be  made. 

Manufacturers: 

Cutter,  Scott  C.,  Oswego,  111.,  “Uni- 
versal.” 

Hartung,  Charles  F.,  802  Higgins  Bldg., 
Los  Angeles,  Cal. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  “Morse  Eureka.” 

Mueller  Electric  Co..  2135-43  Fairmount 
Rd.,  Cleveland,  Ohio.  “Universal,” 
“Big  Brute.” 

CLIPS,  WIRE  ROPE.— Wire -rope  clips 
are  used  to  fasten  or  secure  the  end  of  a 
wire  rope  to  any  object,  such  as  a sus- 
pended arc  lamp  or  other  street  lamp.  The 
clips  generally  consist  of  a clamping  de- 
vice to  be  used  with  a wire-rope  thimble. 
The  rope  passes  around  the  thimble  and 
the  end  is  secured  to  the  other  strand  by 
the  dip.  which  consists  of  a “U”  bolt  with 
a clamping  member  that  is  forced  down 
on  the  bolt  and  held  in  place  by  the  nuts. 
In  one  type  this  clamping  member  is  cor- 
rugated to  grip  the  rope  and  merely  de- 
creases the  size  of  the  opening  as  it  is 
forced  dowm.  Other  types  have  guide  pins 
that  keep  the  rope  between  them  and  thus 
permit  it  to  be  clamped. 

Manufacturers: 

Chicago  Wire  Rope  Preserver  Co.,  327 
S.  LaSalle  St.,  Chicago.  111.  “Chicago.” 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago,  111. 
“Crosby.” 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lamson  & Sessions  Co.,  The,  2188  Scran- 
ton Rd.,  Cleveland,  Ohio. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Marion  Malleable  Iron  Works,  The,  Box 
568,  Marion,  Ind.  “Marion.” 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  & 

• Florida  Sts.,  St.  Louis,  Mo. 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St..  New  York,  N.  Y. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Wickwire  Spencer  Steel  Corp.,  Worcester, 
Mass. 

CLOCK  DIAGRAM.— If  a line  be  drawn 
across  the  face  of  a clock  joining  the  12 
and  6-hour  marks,  and  the  length  of  the 
minute  hand  as  it  rotates  be  projected  on 
this  line,  the  length  of  this  projection  will 
vary  as  the  sine  of  an  angle.  That  is, 
It  will  vary  in  the  same  way  as  a simple 
alternating  current  or  alternating  e.  m.  f. 
The  clock  diagram  gets  its  name  from  its 
similarity  to  the  clock.  A line,  whose 
length  to  some  scale  is  equal  to  the  maxi- 
mum value  of  an  alternating  current  or  e. 
m.  f.,  is  assumed  to  be  rotated  about  one 
end  at  uniform  speed.  The  projection  of 
this  line  upon  a vertical  line  is  equal  to  the 
length  of  the  rotating  line  by  the  sine  of 
the  angle  it  makes  with  a horizontal  axis. 
If  u is  the  angular  velocity  of  rotation 
and  t represents  the  number  of  seconds 
that  have  elapsed  since  the  rotating  line 
was  horizontal,  then  wt  is  the  angle  it 
makes  with  the  horizontal  axis. 

The  length  of  the  projection  is: 

a= A sinwt,  or  i=Imsina>t;. 
if  the  length  of  the  rotating  line  repre- 
sents the  maximum  e.rmf.,  then 
e=Emsina;t. 

By  platting  t as  abscissas  and  the  cor- 
responding values  of  i or  e as  ordinates,  we 
get  the  corresponding  sine  waves  of  cur- 
rent and  e.m.f. 

CLOCK  MOVEMENTS  FOR  RECORDING 
INSTRUMENTS,  TIME  SWITCHES,  ETC. 

— The  movements  for  driving  the  charts  in 
graphic  recording  or  curve-drawing  instru- 
ments are  very  important  parts  of  the  in- 
strument and  consequently  are  often  spe- 
cially designed  for  that  purpose.  The 
purely  mechanical  movements  are  spring- 
driven  and  wound  by  hand,  usually  every 
seven  or  eight  days.  Another  form  of  this 
movement  has  an  electrioal  self-winding  at- 
tachment which  maintains  a uniform  ten- 
sion on  the  spring  and  therefore  gives  a 
very  accurate  record.  Nearly  all  of  the 
movements  are  arranged  with  a gear-shift- 
ing lever  so  that  by  changing  the  gears  or 
by  substituting  others  a wide  range  in 
driving  speeds  may  be  obtained.  Other 
instruments  which  are  electrically  oper- 
ated, by  having  a small  synchronous  motor 
drive  the  chart,  give  very  accurate  and  also 
synchronized  records  when  applied  to  the 
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various  recording  instruments.  Time 
switches  usually  have  an  eight-day  clock 
movement  with  adjustable  trips  that  can 
be  adjusted  as  on  an  alarm  clock,  a sep- 
arate spring  being  used  to  operate  the 
switch.  The  recording  gear  movements  for 
watt-hour  meters  and  ampere-hour  meters 
are  not  clock  movements  but  simple  gear 
trains  without  springs:  for  these  see  Gears 
and  pinions,  meter. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Bacharach  Industrial  Instrument  Co.,  422 
1st  Ave.,  Pittsburgh,  Pa. 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

ESTERLINE  CO..  THE,  Lemcke  Annex, 
Indianapolis,  Ind. 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

International  Time  Recording  Co.,  50 
Broad  St..  New  York,  N.  Y. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Warren  Clock  Co.,  Ashland,  Mass.  “Tele- 
chron.” 

CLOCK  SYSTEMS,  ELECTRICALLY 
SYNCHRONIZED.— Systems  in  which  sev- 
eral clocks  are  maintained  in  synchronism 
or  exact  agreement  and  usually  controlled 
by  a master  or  primary  clock  of  close  pre- 
cision. These  systems  are  adaptable  to  a 
wide  range  of  time  indicating  and  recording 
service.  Perhaps  the  most  common  use  is 
that  of  master  and  secondary  clocks  in  a 
large  \8chool  institution,  mercantile  or  in- 
dustrial building,  where  all  of  the  secondary 
clocks  are  kept  in  exact  agreement  with 
the  master  clock.  Another  system  for  a* 
generating  station  makes  use  of  a master 
clock  to  maintain  the  generator  speed  at  | 
a constant  average  value,  and  at  the  same 
time  drive  all  the  recording  instruments  at 
a uniform  speed,  giving  a synchronized  rec- 
ord. Other  applications  are  for  employees' 
time-recording  clocks,  time  stamps,  bell- 
ringing or  signaling  systems,  etc.  In  gen- 
eral. they  all  operate  from  a high-grade 
accurate  master  clock  which  sends  out  im- 
pulses once  each  minute  through  relays  and 
operates  sets  of  electromagnets  in  the  sec- 
ondary apparatus. 

Manufacturers: 

Atlantic  Clock  Co..  45  India  St..  Boston, 
Mass. 

Canadian  General  Electric  Co.*,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Gillette  Electric  Clock  Co.,  728  Bucking- 
ham PI.,  Chicago,  111. 

HOWARD  CLOCK  CO..  THE  E.,  373 

Washington  St.,  Boston,  Mass. 

International  Business  Machines  Co., 
Ltd.,  Royce  St.  & Campbell  Ave.,  West 
Toronto,  Ont.,  Can.  “International.'* 

Key  Corp.,  The  Andrew,  210  Oliver  St., 
St.  Louis,  Mo.  “Andrew.’’ 

K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh, Pa. 

Landis  Engineering  & Mfg.  Co.,  Waynes- 
boro, Pa. 

Rhode  Island  Electric  Protective  Co.,  32 
Custom  House  St.,  Providence,  R.  I. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,'  Chicago,  111. 

STANDARD  ELECTRIC  TIME  CO., 
THE,  Springfield,  Mass.  Manufacturers 
of  electric  escapements  and  movements 
for  operating  employees  time  recorders 
and  similar  apparatus  to  synchronize 
from  the  master  clock  or  with  other 
time  keeping  equipment. — Adv. 

‘Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 

Thomas  Clock  Co.,  Seth,  Thomaston, 
Conn. 

Warren  Clock  Co.,  Ashland,  Mass.  “Tele- 
chron.” 

CLOCKS,  ELECTRIC,  ALARM.— Ordi- 
nary alarm  clocks  which  are  set  in  the 
usual  manner  to  ring  at  a certain  hour, 
but  instead  of  ringing  the  bell  on  the  clock 
at  that  time,  simply  close  a circuit,  thereby 
ringing  an  electric  bell  or  bells  in  several 
rooms.  These  clocks  are  frequently 
mounted  on  a small  wooden  case  which 
contains  the  dry  cell  necessary  for  the  op- 
eration of  the  bell.  A switch  is  some- 
times placed  on  the  box  or  it  may  be  placed 
in  any  convenient  place.  Others  have  the 
contact  made  through  the  feet  of  the  clock 


so  that  it  is  only  necessary  to  move  the 
clock  slightly  to  stop  the  alarm. 

Manufacturers: 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Darche  Mfg.  Co.,  643  W.  Washington 
Blvd.,  Chicago,  111.  “Flashlight,” 
“Searchlight.” 

Gillette  Electric  Clock  Co.,  728  Bucking- 
ham Pi.,  Chicago,  111. 

Jansen  Clock  Co.,  F.  W.,  215  W.  Ran- 
dolph St..  Chicago,  111.  “Timelite,” 
“Jansen  Reminder.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PL,  New  York,  N.  Y. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 

Warren  Clock  Co.,  Ashland,  Mass.  “Tele- 
chron.” 

CLOCKS,  ELECTRIC,  MASTER  AND 
SECONDARY. — A master  clock  is  a high- 
grade  clock  which  may  be  located  at  any 
convenient  place  and  whose  functions  are 
usually  to  wind  itself  and  to  control 
secondary  apparatus.  The  secondary  ap- 
paratus may  be  time-recording  instruments, 
program  clocks,  bell-ringing  or  Whistle- 
blowing apparatus  or  secondary  clocks. 
Secondary  clocks  for  indicating  the  time  are 
placed  in  the  various  rooms  or  shops  or 
even  outside  of  the  building  and  are  elec- 
trically operated  by  and  maintained  in 
synchronism  with  the  master  clock.  They 
generally  do  not  contain  delicate  clock 
mechanisms,  but  operate  by  electromagnets 
which  receive  an  impulse  from  the  master 
clock  once  each  minute  or  othfer  regular 
interval.  Because  of  their  extreme  sim- 
plicity and  ruggedness,  secondary  clocks 
may  be  placed  where  dust,  vibration  and 
exposure  to  weather  would  soon  render  an 
ordinary  clock  useless.  The  master  clocks 
are  usually  very  accurate  time  pieces  with 
metal  or  mecurial  compensating  pendulums. 
The  self-winding  apparatus,  which  consists 
of  a small  electromagnet,  receives  an  im- 
pulse once  each  minute  and  winds  up  the 
spring  as  much  as  It  has  unwound  during 
tne  preceding  minute,  thereby  mantaining 
a uniform  spring  tension,  which  is  highly 
favorable  to  close  regulation.  For  com- 
plete systems  using  master  and  secondary- 
clocks,  see  Clock  systems,  electrically  syn- 
chronized. 

Manufacturer: 

American  Watchman’s  Clock  Co.,  150 
Nassau  St..  New  York,  N.  Y. 

Atlantic  Clock  Co.,  45  India  St..  Boston, 
Mass. 

Cincinnati  Time  Recorder  Co..  The.  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  Warren  Master  Clock, 
a device  which  enables  an  operator  to 
maintain  the  speed  of  alternators  at  a 
constant  average  value.  It  comprises  a 
high  grade  pendulum 
clock  and  a small, 
self-starting  synchro- 
nous motor,  each  of 
which  actuates  inde- 
pendently a hand  on 
the  clock  dial.  The 
operator  simply  ad- 
justs the  alternator 
speed  so  that  the 
hands  rotate  together. 
This  little  synchro- 
nous motor  when  con- 
nected to  the  circuit 
supplied  by-  the  alter- 
nator can  then  be 
used  as  an  accurate 
time-keeping  device 
and  substituted  for  spring-driven 
movements  in  graphic  and  demand 
meters,  time  switches,  etc.  The  re- 
sulting advantages  and  other  details 
about  the  Warren  Master  Clock  are 
fully  given  in  Bulletin  46037.  See  adv. 
pages  1203-1223. — Adv. 

Gillette  Electric  Clock  Co.,  728  Bucking- 
ham PL,  Chicago,  111. 

HOWARD  CLOCK  CO..  THE  E..  373 

Washington  St.,  Boston.  Mass. 

International  Business  Machines  Co.,  Ltd., 
Royce  St.  & Campbell  Ave.,  West  To- 
ronto, Ont.,  Can.  “International.” 

International  Time  Recording  Co.,  50 
Broad  St.,  New  York,  N.  Y.  “Interna- 
tional.” * 

Kaiser  Klock  Kompany,  L.  E.,  134  W. 
Fayette  St.,  Baltimore,  Md. 
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K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh. Pa. 

Landis  Engineering  & Mfg.  Co.,  Waynes- 
boro, Pa.  “Frick.” 

Lockwood  & Almquist.  Inc.,  218  E.  42nd 
St.,  New  York,  N.  Y. 

Magnetic  Clock  Co..  The.  37-39  E.  28th 
St.,  New  York,  N.  Y.  “Magneta.” 

Rhode  Island  Electric  Protective  Co.,  32 
Custom  House  St.,  Providence,  R.  I. 

Sohm  Electric  Co..  841-49  Blue  Island 
Ave.,  Chicago,  111. 

STANDARD  ELECTRIC  TIME  CO., 
THE,  89  Logan  St..  Springfield,  Mass. 
“Standard.” 

Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 

Thomas  Clock  Co.,  Seth,  Thomaston, 
Conn. 

Warren  Clock  Co.,  Ashland.  Mass.  “Tele- 
chron.” 

CLOCKS,  ELECTRIC,  MISCELLANE- 
OUS.— Electric  clocks  are  sometimes  mad© 
for  special  purposes  or  for  mounting  in 
miscellaneous  places  where  they  are  not 
controlled  by  other  master  clocks.  One  ex- 
ample of  this  is  an  electric  winding  clock 
for  use  on  automobiles.  The  mainspring 
is  kept  at  a uniform  tension  by  being 
wound  once  each  minute.  Current  for  this 
purpose  is  drawn  from  the  storage  battery 
and  very  little  is  required.  Clocks  of  this  • 
nature  are  very  accurate,  especially  in  re- 
lation to  their  size.  They  are  also  used 
for  other  purposes  than  automobile  mount- 
ing and  are  applicable  to  almost  any  of 
the  ordinary  uses  of  a clock. 

Manufacturers: 

Connecticut  Electric  Clock  Co..  89  Wood- 
bine St.,  Hartford,  Conn.  “Connecti- 
cut.” (automobile) 

HOWARD  CLOCK  CO.,  THE  E.,  373 
Washington  St.,  Boston,  Mass. 

Landis  Engineering  & Mfg.  Co.,  Waynes- 
boro, Pa.  “Frick.” 

Sterling  Clock  Co.,  Inc..  220  E.  42nd  St., 
New  York,  N.  Y.  (Automobile.) 
“Sterling.” 

CLOCKS,  ELECTRIC,  PROGRAM.— 

Clocks  whose  function  is  to  control  auto- 
matically the  ringing  of  signals,  bells, 
whistles,  etc.,  or  the  operation  of  other  de- 
vices according  to  predetermined  schedules. 
They  are  generally  secondary  clocks,  i.  e.. 
controlled  by  a master  clock.  One  form 
has  a long  continuous  tape  of  heavy  paper 
run  over  a set  of  drums  at  a rate  to  com- 
plete a cycle  in  12,  18  or  24  hours.  The 
tape  is  perforated  to  correspond  to  the 
time  the  signals  are  desired,  and  at  this 
time  passes  directly  under  a contact  finger 
which  closes  a circuit  through  the  per- 
foration and  operates  the  signal.  This  type 
may  be  arranged  for  the  simultaneous  oper- 
ation of  several  different  schedules  in  dif- 
ferent rooms,  or  for  the  different  days  of 
the  week.  Another  type  consists  of  a per- 
forated drum  which  carries  adjustable  con- 
tact fingers  in  it,  which  close  contacts  at 
the  predetermined  time.  These  clocks  are 
used  largely  in  schools  to  notify  teachers 
and  pupils  at  the  beginning  and  conclusion 
of  the  recitation  or  other  periods,  and  also 
in  factories,  large  stores,  offices,  etc.,  for 
sounding  the  starting  and  stopping  whistles 
or  bells. 

Manufacturers: 

American  Watchmen’s  Clock  Co.,  150 
Nassau  St.,  New  York,  N.  Y. 

Atlantic  Clock  Co.,  45  India  St.,  Boston, 
Mass. 

Cincinnati  Time  Recorder  Co..  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

EDWARDS  & CO.,  INC.,  140th  & Exterior 
Sts.,  New  York,  N.  Y. 

Hansen  Mfg.  Co.,  Princeton,  Ind. 

HOWARD  CLOCK  CO.,  THE  E.,  373 
Washington  St.,  Boston,  Mass. 

International  Business  Machines  Co.,  Ltd., 
Royce  St.  & Campbell  Ave.,  West  To- 
ronto, Ont.,  Can.  “International.” 

Kaiser  Klock  Kompany,  L.  E.,  134  W. 
Fayette  St.,  Baltimore,  Md. 

Landis  Engineering  & Mfg.  Co.,  Waynes- 
boro, Pa.  “Frick.” 

Lockwood  & Almquist,  Inc.,  218  E.  42nd 
St.,  New  York,  N.  Y. 


When  writing  to  manufacturers  please 
mention  the 
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Magnetic  Clock  Co.,  The,  37-39  E.  28th 
St.,  NeW  York,  N.  Y.  “Magneta.” 
Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 


STANDARD  ELECTRIC  TIME  CO 

THE,  Springfield,  Mass.  The  “Stand- 

ard” master  clock  auto- 
matically winds  every 

minute  and  furnishes 
minute  impulse  for  op- 
e r a ting  secondary 
clocks,  time  recorders, 
time  stamps,  and  kin- 
dred apparatus.  The 
“Standard”  program 
clock,  furnished  either 
in  the  master  clock 
case,  or  in  separate 

case,  is  fitted  with  cal 
endar  device  for  auto 
matically  silencing  the 
signals,  changing  pro- 
gram, etc.  Complete 
electric  time  systems 
furnished,  including 
storage  battery,  panel 
board,  automatic  charg- 
ing device,  etc.,  for  fac- 
tories, schools,  hospitals,  banks,  and 
similar  buildings.  A product  of  35 
years  experience;  known  and  used 
throughout  the  United  States. — Adv. 


Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 

Thomas  Clock  Co.,  Seth,  Thomaston, 
Conn. 

Viking  Sign  Co..  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 

Warren  Clock  Co.,  Ashland,  Mass.  “Tele- 
chron.” 


CLOCKS,  ELECTRIC,  TIME  RECORD- 
ING, MISCELLANEOUS.— Many  secondary 
clocks  are  used  in  conjunction  with  re- 
cording mechanisms  for  various  purposes, 
such  as  employees’  time  recorders,  cost- 
keeping or  Job-time  recorders,  etc.  In 
most  of  these  clocks  'when  the  impulse 
is  sent  out  by  the  master  clock  once  each 
minute,  the  secondary  clock  is  actuated 
and  a small  type  wheel  or  recording  mech- 
anism is  changed  to  show  the  same  time 
as  that  appearing  on  the  clock.  When 
a special  card  or  record  sheet  is  inserted 
in  the  slot  and  the  printing  lever  pressed, 
the  type  wheel  is  released  and  prints  the 
time.  The  position  or  column  in  which  the 
time  is  printed  may  be  changed  from  the 
outside,  and  as  a number  of  different  rec- 
ords may  be  arranged  for  by  internal 
changes  in  the  mechanism  these  instru- 
ments may  be  used  for  a variety  of  pur- 
poses. Simplified  forms  of  time  recorders 
are  often  called  “time  stamps”;  for  these 
see  Stamps,  time,  electric. 


Manufacturers: 

American  Watchman’s  Clock  Co.,  150 
Nassau  St..  New  York,  N.  Y. 

American  Watchman’s  Time  Detector 
Co..  3403  Perkins  Ave.,  Cleveland,  Ohio. 
“Cleveland  Magneto.” 

Atlantic  Clock  Co.,  45  India  St.,  Boston, 
Mass. 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati.  Ohio. 

EDWARDS  & CO.,  INC..  140th  A Exterior 
Sts.,  New  York,  N.  Y. 

Gisholt  Machine  Co..  1241  E.  Washington 
Ave.,  Madison,  Wis. 

International  Business  Machines  Co.,  Ltd., 
Royce  St.  A Campbell  Ave.,  West  To- 
ronto, Ont.,  Can.  “International.” 

International  Time  Recording  Co.,  50 
Broad  St.,  New  York,  N.  Y.  “Inter- 
national.” 

Kaiser  Klock  Kompany.  L.  E.,  134  W. 
F"ayette  St.,  Baltimore,  Md. 

Landis  Engineering  A Mfg.  Co.,  Waynes- 
t>oro.  Pa.  “Frick.” 

Magnetic  Clock  Co.,  The,  37-39  E.  28th 
St.,  New  York,  N.  Y.  “Magneta.” 

Rhode  Island  Electric  Protective  Co.,  32 
Custom  House  St.,  Providence,  R.  I. 

Roper  Corp.,  George  D.,  Eclipse  Gas  Stove 
Division,  707  S.  Main  St.,  Rockford,  111. 
“Eclipse.” 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  III. 

STANDARD  ELECTRIC  TIME  CO.. 
THE,  89  Logan  St.,  Springfield,  Mass. 
“Standard.” 

Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd..  Chicago.  111. 

Warren  Clock  Co.,  Ashland,  Mass.  “Tele- 
chron.” 


CLOCKS,  ELECTRIC,  TOWER.— Tower 
clocks  are  compact  and  strong  mechanisms 


used  to  operate  large  time  indicators 
mounted  in  towers,  as  on  railway  stations 
or  large  buildings,  in  which  cases  the  dials 
are  usually  illuminated  at  night  and  may 
be  seen  from  a great  distance.  Because  of 
the  constant  exposure  to  all  sorts  of 
weather  conditions,  these  clocks  are  nearly 
always  secondary  clocks  controlled  by  im- 
pulses sent  out  by  a master  clock,  often 
the  same  master  clock  that  controls  all  the 
clocks  in  the  building.  The  mechanism 
used  must  be  rugged  and  reliable.  Elec- 
tromagnets are  sometimes  used  to  move 
the  hands,  but  in  the  larger  clocks,  the 
impulse  from  the  master  clock  starts  a 
small  motor  which  drives  the  hands  for- 
ward exactly  one  minute  and  then  stops 
automatically.  This  motor  is  usually  run 
by  a storage  battery. 

Manufacturers: 

Gillette  Electric  Clock  Co.,  728  Bucking- 
ham PI.,  Chicago,  Ilf. 

Kaiser  Klock  Kompany,  L.  E.,  134  W. 
Fayette  St.,  Baltimore,  Md. 

K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh, Pa. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

STANDARD  ELECTRIC  TIME  CO., 
THE,  89  Logan  St.,  Springfield,  Mass. 
“Standard.” 

Warren  Clook  Co.,  Ashland,  Mass.  “Tele- 
chron.” 

CLOCKS,  ELECTRIC,  WATCHMEN’S 
TIME  RECORDING.— There  are  several 
electrically  operated  systems  for  recording 
the  action  of  watchmen,  each  of  which 
requires  a slightly  different  clock.  Some 
of  the  most  common  forms  have  an  ordi- 
nary clock  meohanism  often  operated  by 
the  master  clock  in  a similar  manner  to  the 
other  secondary  clocks.  A paper  dial  is 
usually  made  to  revolve  past  the  recording 
mechanism  and  as  the  signals  are  sent  in 
by  the  watchman  the  time  and  station  are 
recorded  on  the  dial,  either  by  printing  or 
by  perforating  a small  hole  in  the  dial. 
The  clocks  are  usually  mounted  'in  the  of- 
fice in  a locked  case  so  that  they  may  not 
be  tampered  with.  Also  see  Detectors, 
watchmen’s  time. 

Manufacturers: 

American  Watchman’s  Clock  Co..  150 
Nassau  St..  New  York,  N.  Y. 

American  Watchman’s  Time*  Detector 
Co.,  3403  Perkins  Ave.,  Cleveland,  Ohio. 
“Cleveland  Magneto.” 

Cincinnati  Time  Recorder  Co..  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Eco  Clock  Co.,  197  Congress  St.,  Boston, 
Mass. 

EDWARDS  & CO.,  INC..  140th  & Exterior 
Sts.,  New  York,  N.  Y. 

Foote.  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 

Hausberg.  E.  O.,  49  Maiden  Lane,  New 
York.  N.  Y.  “Standard.” 

HOWARD  CLOCK  CO.,  THE  E.,  373 
Washington  St.,  Boston,  Mass. 

International  Business  Machines  Co.,  Ltd., 
Royce  St.  & Campbell  Ave.,  West  To- 
ronto, Ont.,  Can.  “International.” 

Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 

CLOCKWISE. — Motion  in  the  direction 
that  the  hands  of  a clock  move.  This  is 
commonly  called  right-hand  motion  or  rota- 
tion when  referring  to  a motor  or  genera- 
tor or  to  a vector  diagram. 

CLOQUET  TIE  & POST  CO.— Cloquet. 
Minn.  Manufacturer  of  railroad  ties,  poles 
and  posts.  President,  R.  M.  Weyerhaeuser; 
vice-president,  C.  I.  McNair;  secretory,  C.  I. 
McNair,  Jr.;  treasurer.  H.  J.  Hamann. 
Main  office,  Cloquet,  Minn.  Branch  office, 
Duluth,  Minn. 

CLOTH-CUTTING  MACHINES,  MOTOR- 
DRIVEN. — Machines  having  a vertical,  re- 
ciprocating, motor-driven  cutting  blade  and 
motor  mounted  on  a flat  metal  base  so  that 
the  base  may  be  pushed  under  several  lay- 
ers of  cloth  on  the  cutting  table  and  the 
cutting  be  done  with  rapidity.  A snap 
switch  for  controlling  the  current  and  a 
handle  for  manipulating  the  machines  are 
mounted  on  the  frame.  These  machines 
are  much  used  in  tailoring  and  garment 
shops  where  many  pieces  are  cut  to  the 
same  pattern  and  size.  A great  deal  of 
labor,  time  and  expense  is  saved  by  their 
use. 

Manufacturers: 

AMERICAN  ELECTRIC  CUTTING  MA- 
CHINE CO.,  149-151  Lafayette  St.,  New 
York  City.  The  Waring  electric  cut- 
ting machines  rapidly  and  accurately 
cut  garments  from  any  kind  of  goods. 
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Simple,  durable,  and  scientific  in  design, 
these  machines  are  rapidly  replacing  all 
other  means  of  cutting  In  modern 
manufacturing  establishments.  The  4- 
in.  American  machine  is  10  ins.  high 
and  weighs  15  lbs.  Light  trolley  per- 
mits use  on  any  part  of  cutting  table. 
Has  one-hand  control,  ball  bearings, 
electric  light  and  knife  grinder  attach- 
ments. High  speed  circular  knife. 


Waring  Electric  Cutting  Machines 


bevel-gear  driven  direct  from  armature 
shaft,  readily  follows  any  pattern  or 
cuts  any  curve.  Made  in  many  sizes. — 
Adv. 

Eastman  Machine  Co.,  Washington  A 
Goodell  Sts.,  Buffalo,  N.  Y.  “Midget.” 

Maimin  Co.,  Inc.,  H.,  247-251  W.  19th  St., 
New  York.  N.  Y.  “Maimin.” 

U.  S.  Cloth  Cutting  Machine  Co.,  414- 
416  W.  Broadway,  New  York,  N.  Y. 
“U.  S.” 

Wildman  Mfg.  Co.,  Norristown,  Pa.  “Bal- 
lard,” “Hemafa.” 

WISCONSIN  ELECTRIC  CO.,  Racine, 
Wis.  The  “Dumore”  cloth  cutter  is  a 
high  grade  unit  that  meets  the  particu- 
lar needs  of  clothing  manufacturers  by 
being  very  economical  in  first  cost  and 
operation,  and  performing  certain  op- 
erations as  well  as  the  much  heavier 
cutters.  Power  is  transmitted  from  the 
motor  to  the  cutter  by  a leather  belt. 


Dumore  Cloth  Cutting  Machine 

Any  stretch  in  the  belt  may  be  quickly 
taken  up  by  means  of  a screw  adjust- 
ment. A small  emery  wheel  run 
at  right  angles  to  the  cutting  blade, 
leaving  It  hollow  ground,  gives  a keen 
edge  when  blade  needs  resharpening. 
Case  and  handle  are  ebonized;  all 
metal  parts  are  highly  polished.  Net 
weight  five  lbs.  See  display  adv.  on 
page  1311. — Adv. 

Wolf  Electrical  Promoting  Co.,  The,  810 
Main  St.,  Cincinnati,  Ohio.  "Acme,” 
“Paramount,”  “Peerless  Midget,” 
“Star,”  “Star  Junior,”  “Monarch,’ 
“Ohio,”  “Midget.” 

CLOTH.  INSULATING,  MISCELLANE- 
OUS.— Cloth  made  of  cotton,  linen  or  silk 
fabrics  is  often  impregnated  with  various 
compounds  for  insulating  purposes.  It 
gives  a good,  uniform  insulation  and  at# 
the  same  time  is  flexible  and  may  be 
wrapped  or  wound  to  insulate  almost  any 
form  of  conductor  or  coil.  Varnish  doth, 
(see  Cambric,  varnished)  is  one  form  in 
which  a mixture  of  boiled  linseed  oil,  resin 
and  benzine  is  used.  Oiled  cloths  (see 
Fabrics,  oiled,  insulating)  are  also  used 
extensively.  Impregnated  cloth  is  similar 
to  both  of  these,  but  the  fabric  is  treated 
with  a compound  composed  of  various  sub- 
stances. such  as  oil,  asphalt,  paraffin,  etc. 
Some  Impregnated  cloths  have  dielectric 
strengths  as  high  as  65,000  volts  per  mm. 
Mica  and  asbestos,  which  see,  are  also  used 
in  combination  with  cloth  to  give  flexible 
heat-resisting  insulators. 

Manufacturers: 

American  Mica  Co.,  Newton  Lower  Falls, 
Mass.  “Puritan.” 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,  Pa.  (asbestos) 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO..  Valparaiso,  Ind. 
No.  10  Micabond  cloth  is  made  with 
one.  two  or  three  layers  of  best  India 
sheet  mica  carefully  cemented  to- 
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gether  with  a small  amount  of  bond- 
ing material,  faced  on  one  side  with 
best  muslin  and  the  other  with  Japan- 
ese tissue  paper,  will  not  slip  or  slide 
under  pressure,  often  used  in  con- 
junction with  Champion  oiled  cambric 
for  armature  slots,  commutator  cores, 
transformers,  etc.  High  grade  special- 
ly finished  Champion  oiled  cambric 
cloths  and  tapes  are  made  of  oiled 
fabrics,  coated  with  films  of  pure  ox- 


Mlcabond  Cloth 


idized  linseed  oil,  for  use  where  heavy 
overloads  are  likely  to  occur  and  where 
rubber  insulations  fail.  For  other  Chi- 
cago Mica  Co.  products  see  display  ad- 
vertisement on  page  1320. — Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co.v  The,  160  N.  Wells  St., 
Chicago,  111. 

Pittsburgh  Insulating  Co.,  96-100  43rd 
St.,  Pittsburgh,  Pa.  “Pico." 

Standard  Insulation  Co.,  Rutherford  N.  J. 
"Sico." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CLOTHEL  REFRIGERATING  CO.— 61 
Broadway.  New  York.  N.  Y.  Manufacturer 
of  motor-driven  refrigerators.  Factory, 
Bayonne.  N.  J. 

CLOVER  LEAF.— Trade  name  for  X-ray 
tubes  manufactured  by  Green  & Bauer, 
Inc.,  234  Pearl  St.,  Hartford,  Conn. 

CLUM  MFG.  CO— 421-437  National  Ave., 
Milwaukee.  Wis.  Manufacturer  of  auto- 
mobile ignition  and  lighting  switches. 
President,  Val.  Fina;  vice-president.  Rad- 
cliffe  Denniston;  secretary  and  treasurer. 
Lynn  S.  Pease. 

CLUSTERS,  FIXTURE  AND  SOCKET. 

— Fixture  and  socket  clusters  are  connected 
groups  of  lamp  sockets  that  may  be  used 
in  a single  socket  or  as  part  of  a fixture 
to  permit  several  lamps  to  be  burned  simul- 
taneously. They  are  frequently  used  for 
indirect  and  semi-indirect  lighting  fixtures 
or  with  glass  balls  or  domes.  This  ar- 
rangement breaks  up  the  light  source  into 
several  smaller  units  and  thus  reduces  the 
intrinsic  brilliancy;  it  often  gives  a more 
artistic  effect  than  a single  lamp.  The 
clusters  are  frequently  arranged  for  mount- 
ing on  an  iron  pipe  or  fixture  stem,  and  in 
some  forms  are  made  with  a plug  at  one 
end  to  screw  into  a medium-base  socket. 
They  are  generally  arranged  so  that  only 
two  wires  need  be  connected  to  the  cluster. 
From  two  to  seven  lamps  are  commonly 
used  and  the  connections  may  be  made  so 
that  the  lamps  are  in  series  or  parallel; 
the  series  connection  is  used  chiefly  for 
clusters  used  on  500  to  600-volt  electric 
railway  systems.  Special  forms  of  clusters 
are  made  for  domes  or  other  large  fixtures 
having  as  many  as  20  lamps  in  the  cluster, 
and  arranged  in  various  groupings. 


Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  Francisco,  To- 
ronto. Benjamin  wireless  cluster  bod- 
ies (N.  E.  C.  standard)  have  numerous 
advantages  in  the 
many  cases  where 
it  is  advisable  to 
group  several  small 
Mazda  lamps  in 
multiple  or  series 
connections.  Serv 
iceable  for  celling 
and  pendent  fix- 
tures, domes,  port- 
able stand  lamps, 
indirect  units, 
street  railway  and  other  power  circuits 
on  which  it  is  desired  to  use  Mazda 
lamps  in  series.  Furnished  in  numer- 
ous shapes  and  sizes  for  one  to  six 
lights.  Also  furnished  with  plug  for 
connecting  to  Edison  screw  base.  Ben- 
jamin industrial  clusters  (N.  E.  C. 
Standard)  are  fixtures  made  up  for  use 
with  Benjamin  Clusters  described 
above.  Furnished  with  or  without  re 
flectors  in  a large  variety  of  types  that 


Wireless  Cluster 
Body 


meet  a variety  of  industrial  needs. 
Standard  and  special  connections  for 
any  voltage 
or  watt  ca- 
pacity.  Ben- 
Wk.  adjust- 

able  clusters 
(N. 

standard) 

are 

princ  i p al  1 y 
in  connection 
with  dome 


Benjamin  Adjustable 
Cluster 


fixtures 
Their  chief 
value  lies  In 
the  fact  that  they  permit  the  adjust- 
ment of  lamps  with  reference  to  the 
shape  of  the  reflector  used.  Furnished 
for  connection  to  fixture  stem  or  with 
plug  for  connecting  to  Edison  srcew 
base. — Adv. 

Faries  Mfg.  Co.,  Decatur.  111.  ^ ^ 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y.  . , 

Mutual  Metal  Mfg.  Co..  1948  N.  Kedvale 
Ave..  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page  1405.) 
Plume  & Atwood  Mfg.  Co.,  470  Bank  St.. 
Waterbury,  Conn. 

SIGNAL  ELECTRIC  MFG.  CO.,  Me- 
nominee, Mich.  "Signal." 

UNTON  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y. 

Waterbury  Mfg.  Co..  236  Grand  St., 
Waterbury,  Conn. 

CLUSTERS,  FLOOR  AND  TABLE 
LAMP. — Clusters  used  in  floor  and  table 
lamps  provide  two,  three  or  four  sockets 
of  the  pull-chain  or  key  types  so  that  the 
lamps  may  be  burned  simultaneously  or 
separately.  They  differ  from  ordinary  fix- 
ture or  socket  clusters  in  that  the  stem 
used  to  support  the  cluster  is  fastened  to 
the  lamp  stand  and  not  suspended.  Clus- 
ters of  this  type  are  almost  invariably 
arranged  so  that  the  lamps  are  in  parallel 
and  only  two  wires  need  be  connected  to 
the  cluster. 

Manufacturers:  0 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  To- 
ro n t o.  Benjamin 
wireless  stand  lamp 
clusters  give  a 
close  grouping  of 
lamp  receptacles  in 
a neat,  compact 
casing,  arranged 
for  two  or  three 
lights  and  for  con- 
trol by  either  one 
or  two  pull  chains. 
Illustration  at  left 
shows  wireless 
cluster  complete 
with  mounting 
stem  and  shade 
support.  Also  fur- 
n i s h e d without 
stem  and  shade 
support.  Benjamin 
adjustable  stand 
lamp  clusters  are 
equipped  with  pull 
chain  sockets 
which  are  adjust- 
able to  any  angle 
between  the  hori- 
zontal and  vertical, 
as  required  by  the 
contour  of  the 
shade.  Arranged 
for  two  or  three 
lights.  Illustration 
at  left  shows  ad- 
justable cluster 
complete  with 
mounting  stem  and 
shade  support. — 
Adv. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Metallic  Mfg.  Co.,  544  W.  35th  St..  Chi 
cago,  111. 

CLUSTERS,  OUTDOOR,  RAILWAY.— 

Outdoor  clusters  are  often  used  on  railway 
passenger  and  freight  platforms,  under  via- 
ducts,_ in  subways  and  at  crossings,  etc. 
Their  advantage  for  these  purposes  is  that 
the  burning  out  of  a single  lamp  will  not 
leave  the  fixture  in  total  darkness,  pro- 
vided the  lamps  are  connected  in  parallel. 
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Other  forms  of  clusters  for  use  on  electric 
railway  systems  having  a voltage  of  about 
550  are  arranged  with  five  lamps  in  series 
and  they  are  then  connected  from  the 
trollev  or  third  rail  to  the  track  rails.  This 
type  is  often  placed  at  crossings  where  no 
other  lighting  circuits  are  available.  The 
clusters  are  weatherproof  and  usually  are 
more  completely  enclosed  than  the  indoor 
type;  they  commonly  have  porcelain  bush- 
ings which  fit  closely  around  the  lamp  base. 

CLUSTERS,  STAGE- LIGHTING.— Stage- 
lighting clusters  are  used  to  illuminate 
part  of  the  stage  from  the  wings.  They 
have  several  lamp  sockets  in  a cluster  body 
which  is  mounted  inside  of  a metal  re- 
flector. The  clusters  are  so  wired  that  it 
is  only  necessary  to  connect  two  wires  to 
the  cluster.  The  lamps  are  nearly  always 
connected  in  multiple.  Also  see  Bunches, 
stage-lighting. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin  wireless  clusters  are 
used  extensively  in  making  up  stage 
lighting  fixtures.  See  entry  under  Clus- 
ters. Benjamin  reflectors  and  other 
equipment  have  many  advantages  in 
stage  wiring. — Adv. 

HaJlberg,  J.  H..  25  W.  45th  St.,  New 
York.  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
"X-Ray"  mirror- glass  reflectors,  fitted 
with  color  frames.  See  other  stage 
lighting  classifications;  also  adv.  page 
1405.— Adv. 

Universal  Electric  Stage  Lighting  Co.,  240 
W.  50th  St.,  New  York,  N.  Y. 
CLUSTERS,  STREET  LIGHTING. — 
Clusters  are  sometimes  used  for  street 
lighting  and  other  outdoor  lighting,  such  as 
on  docks,  loading  platforms,  industrial 
plant  roadways  and  yards,  playgrounds, 
etc.  They  consist  of  weatherproof  fixtures, 
generally  with  an  enameled  steel  reflector 
forming  a protecting  hood  for  the  cluster 
body.  From  two  to  five  lamps  are  com- 
monly used  and  their  connnection  (par- 
allel or  series)  depends  upon  the  voltage 
of  the  distribution  circuit.  These  clusters 
are  not  the  same  as  cluster- type  posts  often 
used  for  ornamental  street  lighting;  for 
these  see  Posts,  ornamental  and  plaAn  street 
lamp. 

CLUTCHES,  ARC  LAMP.— The  part  of 
an  arc  lamp  mechanism  used  to  feed  the 
electrodes  together  as  they  bum  apart. 
The  clutch  acts  under  the  control  of  the 
feeding  coil  to  let  one  or  both  of  the  elec- 
trodes slip  enough  to  feed  together  slightly 
as  the  arc  burns  longer,  thus  keeping  the 
arc  at  an  approximately  uniform  length. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 
Hebendahl  Co.,  J.  P.  228-232  Broadway. 

Elizabethport,  N.  J. 

CLUTCHES,  FRICTION.  — Friction 
dutches  are  installed  in  mechanical  power- 
transmitting  apparatus  to  obtain  flexibility. 
They  permit  using  only  part  of  the  equip- 
ment when  applied  to  line-shaft  work,  and 
also  make  it  possible  to  start  a machine 
without  a load  and  pick  up  the  load  grad- 
ually after  it  gets  up  to  speed.  This  lat- 
ter principle  is  applied  to  many  motor- 
driven  machines  where  the  load  is  too 
heavy  for  the  motor  to  carry  at  starting 
or  for  use  with  types  of  motors  having  lit- 
tle starting  torque.  They  are  also  applied 
to  line  shafts  and  counter  shafts  driven  by 
motors  or  other  prime  movers  where  it  is 
desirable  to  sectionalize  the  shaft  or  have 
individual  machines  driven  from  it  and 
starred  or  stopped  without  affecting  the 
other  machines. 

Many  clutches  are  of  the  split  type,  ar- 
ranged so  that  they  may  be  placed  on  or 
removed  from  shafting  without  tearing  it 
down.  There  are  a number  of  forms  made 
for  the  many  purposes  to  which  they  are 
applied.  In  general,  they  consist  of  a 
steel  pulley  or  friction  surface  on  which  a 
clutching  shoe  or  jaw  makes  contact  and 
grips  the  surface.  This  surface  may  be  in 
the  form  of  a pulley  or  a disk,  hub  or  cone. 

Manufacturers: 

Bawden  Machine  Co.,  Ltd.,  163-75  Ster- 
ling Road,  Toronto,  Ont.,  Can. 
"Bridges." 

Bond  Co.,  Charles,  617-19  Arch  St.,  Phil- 
adelphia, Pa. 

Bond  Foundry  & Machine  Co.,  Manheim, 
Lancaster  Co.,  Pa. 

Brown  Clutch  Co.,  The,  Sandusky,  Ohio. 
Brown  Co.,  The  A.  & F.,  79  Barclay  St., 
New  York,  N.  Y. 
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Brown  Engineering  Co..  123-127  N.  3rd 
St.,  Reading,  Pa.  “Mule-Pull.” 
Canadian  Graton  & Knight,  Ltd..  84  St. 
Antoine  St.,  Montreal,  Que.,  Can. 
(Leather.) 

Conway  Clutch  Co.,  The,  1956  W.  6th  St., 
Cincinnati,  Ohio. 

Edgemont  Machine  Co.,  The,  Dayton, 
Ohio.  “Edgemont.” 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonia.  Conn. 

Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Hill  Clutch  Co.,  The,  W.  65th  St.,  & 
Breakwater  Ave.,  Cleveland,  Ohio. 
Hilliard  Clutch  & Machinery  Co.,  The, 
102  W.  4th  St.,  Elmira.  N.  Y.  “Hil- 
liard.” 

Johnson  Machine  Co.,  The  Carlyle,  52 
Main  St.,  Manchester,  Conn.  “John- 
son.” 

Jones  Foundry  & Machine  Co.,  W.  A. 
4401  W.  Roosevelt  Rd.,  Chicago,  111. 
“Lemley.” 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago, 111.  “Link-Belt,”  “Twyncone.” 
Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
& DeKalb  Sts.,  St.  Louis,  Mo. 

Moore  & White  Co.,  The,  Philadelphia. 
Pa. 


O.  K.  Clutch  & Machinery  Co.,  Columbia, 
Pa.  “O.  K.” 


Ofaiey  & Warrin,  Inc.,  297-301  Lafayette 
St.,  New  York.  N.  Y. 

Pyott  Co.,  George  W..  North  Ave.  & 
Noble  St..  Chicago,  111. 

Williams  Foundry  & Machine  Co..  The, 
56-66  Cherry  St.,  Akron,  Ohio.  “Akron” 
or  “Akron- Williams.” 


CLUTCHES,  MAGNETIC.  — Magnetic 
clutches  are  usually  made  in  two  pieces 
of  disk-like  form.  The  lisks  are  placed 
in  the  same  manner  as  a flexible  coupling 
on  the  ends  of  each  shaft,  the  friction 
plates  being  barely  in  contact.  The  disks 
each  contain  an  electromagnet  winding  and 
when  the  coils  are  energized  the  friction 
plates  are  attracted  to  each  other,  the  force 
being  proportional  to  the  strength  of  the 
nelds  produced.  By  allowing  a slowly  in- 
creasing current  to  flow  through  the  coils 
tne  load  may  be  thrown  on  gradually  a 
characteristic  of  this  clutch  which  makes 
It  desirable  for  use  with  synchronous  and 
squirrel-cage  motors. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd..  212 
T°ronto.  Ont..  Can. 

CUTLER-HAMMER  MFG.  CO  THE 
Milwaukee.  Wis.  C-H  Magnetic 
Clutches  are  well  adapted  for  high- 
speed drives  because  they  are  not  af- 
fected by  centrifugal  force  as  are  me- 
chanical clutches.  They  take  up  a 
very  little  room — not  much  more  than 
is  required  for  a coupling  large  enough 
}®  transmit  the  same  amount  of  power. 
Unlike  mechanical  clutches,  C-H  Mag- 


C-H  Magnetic  Clutch  (72") 


netic  Clutches  do  not  transmit  axial 
or  radial  strains  along  either  the  driven 
or  driving  shafts.  All  thrusts  and 
strains  are  balanced  within  the  clutch 
itself.  C-H  Magnetic  Clutch  construc- 
tion is  simple;  two  moving  parts,  an 
armature  and  a field,  one  of  which  is 
carried  on  a spring  steel  plate.  The 
plate  holds  the  brake  surfaces  apart 
until  the  clutch  is  magnetized.  When 
an  electric  current  is  passed  through 
the  field  winding,  the  armature  and 
the  field  are  attracted  to  each  other 
and  force  the  brake  surfaces  together. 
There  is  no  sliding  of  clutch  parts 
along  the  shaft;  the  engagement  is  ac- 
complished by  means  of  the  flexibility 


of  the  spring  steel  plate.  The  power 
is  transmitted  entirely  through  the 
friction  surfaces,  which  are  held  to- 
gether magnetically.  A suitable  friction 
lining  with  a high  coefficient  of  friction 
is  held  in  place  by  an  adjustable  fric- 
tion ring.  This  prevents  actual  metal- 
to-metal  contact  between  the  arm- 
ature and  field.  Clutch  control  is 
obtained  through  suitable  switches. 
The  magnetizing  current  circuit  may  be 
opened  or  closed  in  accordance  with 
the  desired  operation  of  the  clutch. 
The  control  may  be  operated  from  any 
convenient  point,  and  may  be  either 
partially  or  entirely  automatic,  if  so 
desired.  C-H  magnetic  clutches  are 
extensively  used  in  rubber  mills  to  pro- 
tect workmen  from  injury.  For  this 
use  the  clutch  is  combined  with  a 
brake,  the  combination  being  known 
as  a C-H  clutch-brake.  In  stopping 
machinery  promptly  in  case  of  accident, 
safety  switches  are  Installed  at 
strategic  points.  The  operation  of  any 
one  of  these  safety  switches  will  simul- 
taneously release  the  clutch  and  apply 
the  brake.  Remarkably  quick  stopping 
can  be  effected  by  the  use  of  C-H 
Magnetic  Clutch-Brakes.  C-H  Mag- 
netic Clutches  are  also  used  in  connec- 
tion with  large  synchronous  motors  and 
low-torque  squirrel-cage  motors.  They 
are  entirely  suitable  for  all  locations 
where  mechanical  clutches  are  used. 
See  display  adv.  pages  1225-1230. — Adv. 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonia,  Conn. 

CLYDE  IRON  WORKS.— Duluth.  Minn. 
Manufacturer  of  , electric  hoists  and  der- 
ricks. President,  C.  A.  Luster;  vice-presi- 
dent, J.  R.  McGiffert;  secretary  and  treas- 
urer. M.  W.  Lepp;  sales  manager,  J.  H. 
Craw’ford.  Main  office  and  factory,  29th 
Ave.  W.  & Michigan  St.,  Duluth.  Minn. 
Branch  offices  and  warehouses,  414  Caron- 
delet  St..  New  Orleans,  La.;  11  S.  LaSalle 
St.,  Chicago,  111.;  Hill  Bldg.,  Jacksonville. 
Fla.;  542  1st  Ave.,  S.,  Seattle,  Wash.;  18th 
& Unshur  Sts.,  Portland,  Ore.;  141  Centre 
St..  New  York.  N.  Y.  Exclusive  distributor. 
Clyde  Iron  Works  Sales  Co. 

CM. — Abbreviation  for  centimeter,  one- 
hundredth  part  of  the  meter  or  metric  unit 
of  length. 

C.  M. — Abbreviation  for  circular  mil;  the 
form  cir.  mil  is  also  used. 

C.M.C.— Trade  name  for  water  turbines 
manufactured  by  the  Christiana  Machine 
Co*.,  Christiana.  Pa. 

C.  M.  B.  WRENCH  CO.— Garwood,  N.  J. 
Manufacturer  of  automobile  and  ratchet 
wrenches.  Business  established  1909.  Gen- 
eral manager,  Williard  S.  Tuttle. 

C.M.M.F.  OR  COUNTER  M.M.F.— Abbre- 
viations for  counter  magnetomotive  force. 

CN.  — Chemical  symbol  for  cyanogen,  or 
nitrogen  carbide. 

CO.  — The  form  Co  is  the  chemical  symbol 
for  the  metallic  element  cobalt. 

COAL  AND  ASH -HAND  LING  MA- 
CHINERY.— This  machinery  includes  every- 
thing used  to  handle  the  coal  from  the 
time  of  its  delivery,  by  ship  or  railroad 
car,  to  the  removal  of  ashes.  Storage  space 
is  generally  provided  to  keep  several  weeks’ 
supply  and  the  coal  is  unloaded  either  by 
grab  buckets  or  by  dumping  from  the  cars. 
Further  handling  is  accomplished  by  loco- 
motive or  traveling  cranes  or  telpherage 
systems,  usually  electrically  operated;  see 
these  items.  Coal  crushers,  described  be- 
low', are  then  used  on  bituminous  coal  to 
obtain  a uniform  size  before  it  is  delivered 
to  the  bunkers.  This  handling  is  accom- 
plished by  conveyors,  which  are  described 
elsewhere.  In  many  plants  the  coal  is 
weighed  or  measured  before  being  stored 
in  the  bunkers. 

This  is  done  in  several  ways,  one  of 
which  has  hoppers  carried  on  knife-edge 
supports  which  operate  standard  beam 
scales.  Two  sets  are  required,  one  to  re- 
ceive the  coal  while  the  other  hopper  is 
being  weighed.  In  other  cases  coal  meters 
are  supplied  for  this  purpose,  acting  on 
the  principle  of  a propeller  driven  by  the 
coal  moving  in  the  pipe  downtakes  feeding 
the  furnace.  These  are  simple  and  quite 
accurate  for  small  sizes  of  coal.  Also  see 
Scales,  coal,  and  Weighing  machines,  elec- 
trically operated. 

After  the  coal  is  burned  the  ashes  gen- 
erally fall  into  a pit  or  hopper  where  they 
may  be  sprayed  with  water,  and  are  then 
raked  or  dumped  into  cars  that  haul  the 
ashes  from  the  plant.  Suction  conveyors 
are  also  used,  the  suction  being  provided 
by  a high-speed  centrifugal  blower  at- 


tached to  the  outlet.  A 10  or  12- in.  cast 
iron  pipe  is  used  to  convey  the  ashes;  in 
this  system  special  provision  is  necessary 
to  minimize  abrasion  of  the  turns  and  el- 
bows and  rapid  deterioration  of  the  fan 
from  grit.  In  many  plants  the  same  con- 
veyors that  are  used  to  convey  the  coal 
into  the  bunkers  over  the  boilers  are  also 
used  to  convey  the  ashes  into  special  ash 
hoppers,  from  which  they  drop  into  cars 
or  motor  trucks  for  final  removal. 

Manufacturers: 

Alvey-Ferguson  Co.,  The,  Cincinnati, 
Ohio.  “A-F.” 

Alvey  Mfg.  Co.,  3200  S.  Broadway,  St. 
Louis,  Mo.  “Amco.” 

Beaumont  Co..  Inc.,  R.  H.,  315-19  Arch 
St.,  Philadelphia,  Pa. 

Blaw-Knox  Co.,  Farmer’s  Bank  Bldg., 
Pittsburgh,  Pa. 

Brady  Foundry  Co..  James  A.,  45th  & 
Western  Blvd.,  Chicago,  111. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 

Chain  Belt  Co..  736  Park  St.,  Milwaukee, 
Wis.  “Rex.” 

Cleveland  Crane  & Engineering  Co.,  The, 
Wickliffe,  Ohio. 

Conveyors  Corp.  of  America,  326  W.  Mad- 
ison St.,  Chicago,  111.  “American.” 

Detrick  Co.,  M.  H.,  155  E.  Superior  St., 
Chicago,  111.  “Detrick-Hagan.” 

Frederick  Iron  & Steel  Co.,  Frederick, 
Md. 

Gifford-Wood  Co..  Hudson.  N.  Y. 

Gillis  & Geoghegan.  537-539  W.  Broad- 
way, New  York,  N.  Y. 

Girtanner  Engineering  Corp.,  The,  1400 
Broadway,  New  York,  N.  Y.  “Stand- 
ardized.” 

Godfrey  Conveyor  Co.,  The,  Elkhart,  Ind. 

Green  Engineering  Co.,  East  Chicago,  Ind. 

Grindle  Fuel  Equipment  Co.,  1901-11  S. 
Rockwell  St.,  Chicago,  111.  “Grindle 
System.” 

Guarantee  Construction  Co.,  140  Cedar 
St..  New  York.  N.  Y.  “Airvevor.” 

Howe  Scale  Co.,  The,  Rutland,  Vt. 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus. Ohio. 

Koppers  Co.,  The,  Union  Arcade,  Pitts- 
burgh, Pa. 

Lakeside  Bridge  & Steel  Co.,  N.  Milwau- 
kee, Wis. 

Lakewood  Engineering  Co.,  Cleveland, 
Ohio.  “Tier-Lift.” 

LINK-BELT  CO.,  Philadelphia,  Chicago, 
Indianapolis.  Specialists  in  designing 
and  building  coal  and  ash  handling  ma- 
chinery, including  coal  chutes  in  all 
styles  and  shapes.  Link-belt  screening 
chutes  for  automatically  delivering 
screened  coal  to  wagons,  power  scrap- 
ers. car  loaders  and  unloaders.  The 
Peck  carrier  is  the  highest  development 
• of  the  conveying  art,  and  is  the  ac- 
cepted standard  for  handling  coal,  coke, 
ashes  and  other  materials.  By  means 
of  the  overlapping  lips  on  the  buckets, 
a special  feature  of  construction,  a fully 
loaded  bucket  can  make  a complete  cir- 
cuit of  the  carrier  without  discharging 
any  of  its  contents  until  it  reaches  its 
unloading  position.  Buckets  of  stand- 
ard sizes,  18  by  15  ins.,  24  bv  18  ins., 
and  24  by  24  ins.,  and  special  sizes  to 
suit  service  requirements.  All  buckets 
are  cast  in  one  piece,  of  best  refined 
malleable  iron. — Adv. 

Maine  Electric  Co..  Inc.,  The.  35  Com- 
mercial St.,  Portland  Me.  “Maine.” 

McMvler-lnterstate  Co.,  The,  Bedford, 
Ohio. 

M*ead- Morrison  Mfg.  Co.,  125  Prescott 
St.,  East  Boston,  Mass. 

Orton  & Steinbrenner  Co.,  608  S.  Dear- 
born St.,  Chicago.  111. 

Robins  Conveying  Belt  Co.,  13  Park  Row, 
New  York,  N.  Y. 

Saucrmann  Bros.,  53  W.  Jackson  Blvd., 
Chicago,  111. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

Union  Engineering  Co..  The.  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

United  Conveyor  Corp.,  Old  Colony  Bldg., 
Chicago,  111.  “Simplex.” 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

Wellman-Seaver-Morgan  Co.,  The,  700U 
Central  Ave.,  Cleveland,  Ohio.  “W- 
S-M.” 

COAL  AND  ORE  BRIDGES.— See  Ore 

and  coal  bridges,  loaders  and  unloaders. 

COAL  CRUSHERS.— These  are  heavy 
cast  iron  rolls  studded  with  teeth  and 
geared  together  in  such  fashion  as  to  crush 
the  ccal  to  a small  size  as  it  passes  be- 
tween the  rolls.  They  are  arranged  both 
in  pairs  or  in  a group  having  four  or  more 
rolls.  As  pieces  of  harder  material,  such 
as  links  of  a chain,  bars  of  iron,  spikes, 
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cur  couplers,  etc.,  occasionally  find  their 
way  into  the  crusher,  especially  with  run- 
of-mine  coal,  it  must  be  provided  with  some 
relief  or  spring  device  that  will  operate  to 
keep  the  crusher  from  being  broken. 

Anthracite  coal  does  not  require  crush- 
ing, but  where  bituminous  coal  is  used  it 
is  almost  always  crushed  after  it  comes 
from  storage  and  before  it  is  delivered  to 
the  bunkers. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

Bartlett  & Snow  Co..  The  C.  O.,  Cleve- 
land, Ohio. 

Beaumont  Co.,  Inc.,  R.  H.,  315-19  Arch 
St.,  Philadelphia.  Pa. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill.  Montreal,  Que.,  Can. 

Fuller-Lehigh  Co.,  Fullerton,  Pa. 

QRUENDLER  PATENT  CRUSHER  & 
PULVERIZER  CO.,  928  N.  Main  St., 
St.  Louis,  Mo.  “Gruendler”  heavy  duty 
coal  crushers  and  pulverizers  are  cor- 
rect in  principle,  in  design  and  durably 


Gruendler  Coal  Crusher 


to  stand  up  under  hard  usage  and  to 
give  steady,  uninterrupted  service  with 
the  utmost  economy  of  power  and 
maintenance.  The  entire  machine  is 
sturdily  built.  The  interior  construc- 
tion is  of  the  best  steel,  the  hammers 
of  carbon  or  manganese  steel,  and  the 
grate  bars  of  manganese  steel.  The 
Hercules  collar  or  ring-oiling  type 
crusher  is  the  final  word  in  engineering 
skill,  as  it  eliminates  all  unnecessary 
parts  and  saves  40%  in  power  consump- 
tion and  about  90%  in  lubricant.  A 
mighty  machine,  built  stationary  or 
portable.  Daily  capacity,  3 to  300  tons 
per  hour. — Adv. 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus. Ohio. 

LINK-BELT  CO.,  329  W.  39th  St...  Chi- 
cago, 111.  

Maine  Electric  Co.,  Inc.,  The.  35  Com- 
mercial St.,  Portland,  Me.  “Maine.” 

Marion  Machine  & Foundry  Co.,  Marion, 
Ind. 

Mead-Morrison  Mfg.  Co.,  125  Prescott  St.. 
East  Boston,  Mass.  i 

Orton  & Steinbrenner  Co..  G08  S.  Dear- 
born St.,  Chicago,  111. 

Robins  Conveying  Belt  Co.,  13  Park  Row. 
New  York,  N.  Y. 

Stroud  & Co.,  E.  H„  928-934  Fullerton 
Ave.,  Chicago.  111. 

Union  Engineering  Co..  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

United  Iron  Works.  Inc..  Ridge  Arcade 
Bldg..  Kansas  City,  Mo. 

Vulcan  Iron  Works,  730  S.  Main  St., 
Wilkes-Barre,  Pa. 

Webster  Mfg.  Co.,  Tiffin.  Ohio. 

Williams  Patent  Crusher  & Pulverizer 
Co.,  2701  N.  Broadway,  St.,  Louis,  Mo. 
•‘Williams.” 

COAL  CUTTING  AND  MINING  MA- 
CHINES, ELECTRIC.— The  coal  cutting 
machine  most  commonly  used  is  the  short- 
wall  cutter,  which  consists  essentially  of 
the  cutting  chain,  the  device  for  guiding 
it  and  the  driving  mechanism.  The  cutting 
chain,  which  has  small  cutting  tools 
mounted  close  together  on  the  links,  travels 
continuously  around  an  idler  at  the  end  of 
the  cutting  bar.  The  driving  mechanism  is 
a very  rugged  motor-driven  sprocket  and 
is  enclosed  In  an  explosionproof  case  so 
that  it  may  be  used  in  an  atmosphere  con- 
taining explosive  gases.  As  they  must  be 
sometimes  used  in  very  restricted  space, 
the  machines  are  very  compactly  built. 
They  are  employed  to  undercut  the  coal, 
the  chain  cutting  its  way  in  the  length 
of  the  cutter  bar  and  then  moving  side- 
ways. There  are  many  other  applications 
of  electricity  to  coal-mining  machinery, 
such  as  electrically  operated  shaking  and 
revolving  screens  for  sizing,  magnetic  sep- 
arators, hoists  of  the  winch  type  for  hoist- 
ing and  lowering  cars  over  steep  grades, 
scoop  hoists,  shovel  loaders  and  conveyors, 
underground  shovels,  and  also  haulage  sys- 
tems other  than  electric  locomotives. 
Also  see  Drills,  electric,  rock;  Fans,  mine; 
Holsts,  electric,  mine;  Locomotives,  elec- 


tric, mining;  Pumps,  electric,  mine;  Sep- 
arators, magnetic  or  iron. 

Manufacturers: 

Canadian  Mead-Morrison  Co.,  Ltd.,  286 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 

Cherry  Tree  Machine  Co.,  Cheery  Tree, 
Pa. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y. 

Fairmont  Mining  Machinery  Co.,  10th  St., 
& Belt  Line,  Fairmont,  W.  Va.  “Fair- 
mont.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Fort  Wayne  Electric  Rock 
Drills.  (See  Drills,  electric,  rock,  also 
adv.  pages  1203-1223. — Adv. 

Goodman  Mfg.  Co.,  Halsted  St.  & 48th 
PI.,  Chicago,  111.  “Goodman.” 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus. Ohio.  “Arcwall.” 

Kanawha  Mfg.  Co.,  Charleston,  W.  Va. 

Mead-Morrison  Mfg.  Co.,  125  Prescott 
St.,  East  Boston,  Mass. 

Morgan-Gardner  Electric  Co.,  2640  Shields 
Ave.,  Chicago,  III.  * 

Prox  Co.,  Frank,  Terre  Haute,  Ind. 

Riverside  Iron  Works.  410  Riverside  Blvd., 
N.  E..  Calgary,  Alta.,  Can. 

Sullivan  Machinery  Co.,  122  S.  Michigan 
Ave.,  Chicago,  HI.  “Ironclad.” 

COAL  HANDLING  IN  POWER  PLANTS. 

— Coal  handling  embraces  everything  in- 
volved from  the  time  the  coal  arrives  at 
the  plant  until  it  is  fired  into  the  boiler 
furnace.  Apparatus  required  depends  upon 
whether  the  coal  comes  in  by  railroad, 
steamer  or  wagon:  whether  the  coal  is  de- 
livered to  the  boiler  room  or  storage  pile; 
and  whether  the  coal  must  be  elevated  be- 
fore passing  by  gravity  to  the  fire.  The 
best  form  of  installation  is  that  which  ac- 
complishes the  task  at  lowest  expense. 

Coal  storage  is  advisable  against  seasonal 
emergencies  and  permits  buying  at  low 
market  prices.  Ordinarily,  space  prevents 
sufficient  coal  being  stored  except  for  the 
former  condition,  which  in  most  plants 
means  about  10  weeks’  supply.  With  bi- 
tuminous coal  there  is  always  danger  of 
spontaneous  combustion  unless  the  coal  is 
carefully  selected  and  stored  by  eliminating 
circulation  of  air  through  the  pile  or  else 
furnishing  ample  air  so  that  heating  can- 
not occur.  Careful  storing  means  using 
only  the  same  grade  of  coal  in  any  pile, 
storing  the  same  size,  limiting  the  pile 
to  about  15  ft.  in  height  and  not  allowing 
the  lumps  to  collect  at  the  bottom  of  .the 
pile.  Any  coal  size  above  egg  is  safer 
than  sizes  below.  Coal  that  has  been  ex- 
posed to  the  weather  several  weeks  after 
mining  before  storage  is  unlikely  to  catch 
fire. 

Underwater  coal  storage  eliminates  fire 
hazards  but  is  expensive.  Conorete  struc- 
tures for  underwater  storage  with  capaci- 
ties of  10.000  and  above  cost  about  $2  per 
ton  of  storage  capacity. 

Apparatus  for  handling  coal  in  storage 
that  is,  for  unloading,  storing  and  re- 
claiming, should  do  the  work  expeditiously 
with  a minimum  breakage,  as  breakage  in- 
creases the  likelihood  of  heating  and  in- 
creases the  waste  in  burning.  For  low  cost 
of  handling  the  locomotive  crane,  the  drag 
line  and  the  portable  conveyor  are  being 
widely  used  for  the  average  plant,  while 
the  bridge  crane  and  locomotive  crane  are 
used  for  the  largest  coal  piles  located  along 
docks.  The  locomotive  crane  can  handle 
240  tons  of  coal  per  hour  and  will  unload 
between  10  and  15  50-ton  cars  per  8-hour 
day.  The  portable  conveyor  can  easily  han- 
dle 75  tons  per  hour  in  moving,  loading  and 
reclaiming.  This  type  of  conveyor  will 
unload  a 50-ton  railroad  car  with  one  man 
in  iy%  hours.  The  drag  soraper  can  move  a 
coal  pile  and  reclaim  coal  at  the  rate  of 
about  100  tons  an  hour  on  level  ground  and 
over  short  distances. 

Coal  for  current  use  in  the  boiler  room 
may  be  unloaded  by  grab  bucket  and 
hoisted  to  the  coal  hoppers;  it  may  be 
dumped  into  a pit  and  conveyed  by  belt 
or  bucket  conveyors  to  the  hoppers;  or  it 
may  be  unloaded  and  moved  by  some  form 
of  portable  belt  or  bucket  conveyor.  As 
handling  costs  money,  oauses  deterioration 
of  the  coal  and  requires  space,  needless 
handling  should  be  avoided. 

The  most  advantageous  condition  with 
mechanical  firing  is  when  the  coal  hoppers 
or  bunkers  are  above  the  boilers,  econo- 
mizing floor  space  and  permitting  feeding 
the  stokers  by  gravity.  Such  bunkers 
should  be  of  steel,  cement  lined  to  prevent 
corrosion  and  erosion,  and  should  have 
sides  that  slope  with  an  angle  of  about 
45  degrees  so  that  the  coal  will  slide  down 
without  the  need  of  shoveling.  Individual 
bunkers  for  each  boiler  prevent  the  spread 
of  fires,  facilitate  plant  and  unit  tests,  per- 
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mit  the  use  of  different  coals  and  add  to 
flexibility  and  reliability.  Circular  bunkers 
cost  considerably  less  than  rectangular  ones 
but  have  less  storage  capacity.  From  the 
coal  bunkers  the  coal  passes  to  the  fur- 
nace hopper  through  one  or  more  spouts. 
Coal  feed  is  controlled  by  gates  or  valves, 
sometimes  being  located  in  the  spout  as 
well  as  at  the  bottom  of  the  hopper. 

One  of  the  first  requirements  for  economy 
is  that  the  coal  input  and  steam  output  be 
measured.  These  two  give  the  over-all  ef- 
ficiency of  the  plant  or  unit.  Coal  meters 
should  advisably  measure  the  coal  con- 
sumed by  each  boiler;  coal  scales  should 
show  the  total  plant  consumption.  Coal 
meters  may  be  installed  in  the  coal-hand- 
ling system  before  the  coal  goes  to  the 
bunkers;  they  may  be  installed  in  the 
spouts,  one  meter  per  furnace,  and  the 
scale  may  be  of  the  traveling  type,  one 
meter  or  scale  serving  the  entire  boiler 
room,  as  when  the  monorail  and  telpherage 
methods  of  coal  handling  are  used. 

The  coal  crusher,  through  which  all  coal 
passes  before  it  goes  to  the  furnaces,  and 
stoker  hoppers  is  often  desirable,  especially 
when  ooal  is  received  direct  from  the  mine 
The  crusher  produces  more  uniform  coal 
sizes  and  therefore  less  waste  and  higher 
combustion;  it  permits  the  best  sizes  to 
be  used  for  storage  and  the  best  sizes  to 
be  prepared  for  combustion. 

COAL,  PULVERIZED.— See  Pulverized 
coal. 

COAL  SAVERS. — Trade  name  for  asbes- 
tos insulation  manufactured  by  R.  E. 
Kramig  & Co.,  8th  St.  & Eggleston  Ave., 
Cincinnati,  Ohio. 

COAL  STORAGE  BUNKERS.  BINS. 
ETC. — Bunkers  or  bins  are  generally  placed 
under  the  root  of  a boiler  house  to  pro- 
vide a supply  of  coal  sufficient  to  operate 
from  two  to  four  days.  When  external 
storage  space  is  available  this  supply  Is 
sufficient,  but  in  plants  not  having  the 
space  larger  bunkers  or  bins  must  be  pro- 
vided. They  are  generally  arranged  to 
feed  coal  to  the  furnaces  by  gravity 
through  spouts. 

Bunkers  are  generally  made  with  a steel 
framing  having  a concrete  lining  faced  with 
some  hard  substance  for  large  plants. 
Some  smaller  plants  have  plate-steel  bunk- 
ers of  the  suspended  type  and  lined  with 
concrete,  while  others  have  a reinforced 
concrete  construction  throughout.  Rec- 
tangular bunkers  are  widely  used  as  they 
have  a larger  capacity  than  circular  ones, 
but  cost  more  to  build. 

Manufacturers: 

Downingtown  Iron  Works.  Inc.,  Downing- 
town,  Pa. 

Guarantee  Construction  Co.,  140  Cedar 
St.,  New  York,  N.  Y. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg. 
Co.,  East  53rd  St.,  Cleveland,  Ohio. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

COATES  CLIPPER  MFG.  CO.— 237 
Chandlier.  St.,  Worcester,  Mass.  Manufac- 
turer of  motor-driven  drilling  outfits,  grind- 
er*;' hammers,  sheep  shearing  machines, 
etc.  President  and  treasurer,  George  H. 
Coates;  vice-president  and  general  man- 
ager. Albert  J.  Garner;  secretary,  Charles 
E.  Bieth. 

COATESVILLE  BOILER  WORKS.— 

Coatesville.  Pa.  Manufacturers  of  fire- 
tube  boilers,  power  plant  tanks,  etc.  Main 
office  and  factory,  Coatesville.  Pa.  Branch 
offices.  30  Church  St.,  New  York,  N.  Y.; 
Morris  Bldg.,  Philadelphia,  Pa. 

COBALT. — A white  metal  with  properties 
similar  to  nickel.  Symbol  Co;  at.  wt.  59; 
sp.  gr.  8.7.  The  metal  is  used  in  making 
the  cobalt-chromium  alloy  stellite,  in  mak- 
ing cobaltcrom  (a  high-speed  steel  con- 
taining cobalt  and  chromium),  and  Yor 
coloring  agents  in  the  ceramic  industry. 
There  is  also  some  use  made  in  electro- 
plating, giving  a deposit  like  nickel  plat- 
ing. For  this  purpose  a solution  of  cobalt- 
ammonium  sulphate  or  cobalt  sulphate  sat- 
urated with  boric  acid  is  used.  The  prin- 
cipal source  of  the  metal  is  the  cobalt- 
silver  mine  district  in  Ontario;  con- 
siderable is  nlso  produced  by  the  Missouri 
Cobalt  Co.  at  Fredericktown,  Mo.  The 
Canadian  output  in  1919  amounted  to  420 
tons  of  cobalt  oxide  and  sulphate  and  76 
tons  of  metal.  The  metal  Is  worth  about 
$2.50  per  lb. 

COBB  ELECTRIC  APPLIANCE  CO.— 
Lanesville  Terrace,  Boston,  Mass.  Manu- 
facturer of  electric  heating  devices,  urns, 
vulcanizers,  controlling  systems.  Business 
established  1920.  President,  A.  B.  Cobb; 
secretary,  George  L.  Ellsworth;  treasurer, 
Alonzo  J.  Shadman. 
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COCHECO. — Trade  name  for  fiber  prod- 
ucts manufactured  by  J.  Spaulding  & Sons 
Co.,  Inc.,  300  Wheeler  St.,  Tonawanda, 
N.  Y. 

COCHRANE. — Trade  name  for  power 
plant  specialties  manufactured  by  the  H. 
S.  B.  W.  Cochrane  Corp.,  17th  St.  & Alle- 
gheny Ave.,  Philadelphia,  Pa. 

COCHRANE  CHEMICAL  CO.— 432  Dan- 
forth  Ave.,  Jersey  City,  N.  J.  Manufac- 
turer of  insulating  and  sealing  compounds, 
cements,  paints,  etc.  Business  established 
1837.  Samuel  Cochrane,  sole  owner. 

COCHRANE  MFO.  CO.,  F.  W.— 5829  S. 
Vermont  Ave.,  Los  Angeles,  Cal.  Manu- 
facturer of  electrio  razor  blade  resharpen- 
ing machines.  W.  D.  Nix,  secretary  and 
treasurer. 

C.  O.  D. — Trade  name  for  current  indi- 
cators manufactured  by  the  Roller- Smith 
Co.,  233  Broadway,  New  York,  N.  Y. 

CODD  CO.,  E.  J.— 700-708  S.  Caroline  St., 
Baltimore,  Md.  Manufacturer  of  tanks. 
President,  Thomas  D.  Penniman;  vice- 
president,  Henry  H.  Wiegand. 

CODE  SIGNALING  SYSTEMS.— See  Sig- 
naling systems,  code  calling. 

CODES,  ELECTRICAL.— There  are  sev- 
eral codes  of  rules  in  use  in  the  United 
States  relating  to  Installation  and  operation 
of  electrical  equipment.  These  are  de- 
scribed under  their  respective  titles.  See 
National  Electrical  Code;  National  Elec- 
trical Safety  Code;  Factory  Mutual  Code; 
Millers'  Code;  Rules  for  electrical  equip- 
ment In  coal  mines.  Also  see  State  elec- 
trical rules;  Municipal  electrical  rules; 
Insurance  safety  standards. 

CODES,  SIGNALING.  — Signaling  by 
means  of  wire  telegraph  or  radio  telegraph 
instruments  Involves  thd  use  of  a code, 
which  is  merely  an  arbitrary  arrangement 
of  signals  used  to  represent  letters  or  for 
the  sake  of  brevity  to  Indicate  groups  of 
letters,  words  or  groups  of  words.  The 
Morse  code  is  generally  employed  in  this 
country  for  telegraph  purposes  and  the 
Continental  code  is  used  for  radio  com- 
munication and  for  wire  telegraph  com- 
munication in  Europe. 

COE  MFG.  CO.,  W.  H.— Providence,  R. 
I.  Manufacturer  of  bronze  powders,  etc. 

COERCIVE  FORCE.— The  value  of  the 
magnetizing  force  necessary  to  reduce 
residual  magnetism  to  zero  is  called  coer- 
cive force.  (See  Residual  magnetism.) 

COES  WRENCH  CO.— 1 Coes  Sq..  Wor- 
cester. Mass.  Manufacturer  of  screw 
wrenches.  Business  established  1840. 
President  and  treasurer,  F.  L.  Coes;  vioe- 
president,  F.  C.  Smith,  Jr.;  secretary,  M.  E. 
Robbins;  general  manager.  Frederick 
Searle;  sales  manager,  L.  Coes.  Sales  rep- 
resentatives, J.  C.  McCarty  & Co.,  29  Mur- 
ray St.,  New  York,  N.  Y. ; J.  H.  Graham  & 
Co.,  113  Chambers  St.,  New  York,  N.  Y. 

COFFEE  GRINDERS,  PERCOLATORS, 
ROASTERS,  URNS.— See  Grinders,  electric, 
coffee;  Percolators,  coffee,  electric;  Roast- 
ers, coffee,  electric;  Urns,  coffee,  electric. 

COFFER  DAM. — Coffer  dams  are  used  for 
making  submerged  areas  accessible  for  con- 
struction purposes,  such  as  for  the  founda- 
tion of  a power  plant,  permanent  dam, 
tunnel  intake,  etc.  For  low  coffer  dams 
frames  covered  with  gravel  or  sand  bags 
carefully  piled  in  rows  have  been  used. 
For  high  dams,  interlocking  sheet  steel  pil- 
ing or  a double  row  of  wooden  piling  with  a 
puddled  olay  filling  are  the  most  common 
forms  in  use. 

COFFIELD  WASHER  CO.,  THE.— Day- 
ton,  Ohio.  Manufacturer  of  electric  wash- 
ing machines.  President,  J.  L.  Coffleld, 
Sr.;  vice-president,  Frank  Reeves;  secre- 
tary and  treasurer,  R.  E.  Coffleld;  gen- 
eral manager,  W.  G.  Stowell;  sales  man- 
ager, W.  J.  Skelton. 

COFFIELD  WASHER  CO.  OF  CANADA, 
LTD. — 121  S.  James  St..  Hamilton,  Ont., 
Can.  Manufacturer  of  electric  washing 
machines.  President,  Harry  Bloom;  vice- 
president,  Walter  C.  Brittain;  secretary 
and  treasurer,  Albert  E.  Trimble. 

COFFMAN,  THE  ORIGINAL.— T r a d e 
name  for  electric  hair  cutters,  driers  and 
vibrators  manufactured  by  the  Barbers’ 
Electric  Specialty  Co.,  4204  Troost  Ave., 
Kansas  City,  Mo. 

COHERER,  CARBON-MERCURY.-A 
form  of  detector  used  in  radio  communica- 
tion which  consists  of  a globule  of  mercury 
held  In  light  or  imperfect  contact  with  car- 
bon electrodes.  This  type  does  not  require 
tapping  to  restore  it  to  the  sensitive  condi- 
tion after  current  has  passed  and  for  this 
reason  is  sometimes  called  an  autocoherer. 


COHERERS  AND  DECOH ERERS.— A co- 
herer is  a device  used  in  the  early  days  of 
radio  communication  for  detecting  radio 
signals.  It  consists  of  a tube  containing 
Iron  and  nickel  filings  with  an  electrode 
inserted  at  each  end.  The  presence  of  a 
weak  high-frequency  current  changes  the^ 
conductivity  of  the  filings  which  in  turn 
changes  the  current  in  a local  relay  cir; 
cuit.  The  effect  produced  by  the  high- 
frequency  current  continues  after  the  cur- 
rent has  ceased  so  a vibrator  is  supplied 
which  continually  taps  the  glass  tube, 
thereby  restoring  the  filings  to  their  normal 
state  after  the  high-frequency  pulse  has 
ceased.  This  vibrator  is  called  a de- 
coherer. 

Manufacturers: 

Adams  Morgan  Co..  Alvin  Place,  Upper 
Montclair.  N.  J.  “Amco.” 

Chicago  Radio  Laboratory.  Ravenswood  & 
Schreiber  Aves.,  Chicago,  111. 

Cramer  & Swain,  2916  N.  16th  St.,  Omaha, 
Nebr. 

De  Forest  Radio  Telephone  & Telegraph 
Co..  1415  Sedgwick  Ave.,  New  York. 
N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

Kennedy  Co.,  The  Colin  B..  140  Second 
St.,  San  Francisco,  Cal. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  "Signal.” 

COHN  & BOCK  CO.,  TH  E.— Princess 
Anne,  Md.  Producer  of  wood  pole  steps. 

COIL  ANTENNA.— See  Antenna,  radio. 

COIL,  ARMATURE.— A coil  consisting  of 
one  or  more  turns  of  a conductor  which  are 
grouped  together,  insulated  as  a group 
from  adjacent  coils  and  from  the  armature 
core,  and  formed  to  fit  accurately  into  the 
armature  slots  usually  provided  for  receiv- 
ing them. 

COIL,  DRAINAGE.— A coil  bridged  across 
a telephone  line  with  its  exact  electrical 
center  tapped  to  ground.  It  is  to  permit 
static  electricity  to  escape  to  earth  before 
enough  accumulates  to  jump  across  the  gap 
in  the  arrester.  The  latter  makes  a noise 
which  at  times  interferes  with  talking. 

COIL,  DUMMY  ARMATURE.— A coil  put 
on  an  armature  to  fill  up  a space  but  not 
connected  Into  the  armature  circuit.  Such 
a coil  is  sometimes  used  with  wave  or 
series  windings. 

COIL,  FIELD. — A coil  placed  on  a pole 
core  through  which  a current  is  passed  to 
magnetize  the  core  and  thus  produce  the 
magnetic  field  of  a motor  or  generator.  In 
high-speed  turbogenerators  the  field  colls 
are  generally  wound  one  turn  at  a time  in 
slots  milled  into  the  surface  of  a solid  steel 
rotor  body. 

COIL,  HOLDING. — This  is  an  impedance 
coil  which  may  be  switched  across  a tele- 
phone circuit  to  prevent  the  disconnect  sig- 
nal from  being  shown.  It  is  used  only  on 
common-battery  lines  and  is  useful  when 
a subscriber  or  an  operator  desires  to  get 
off  the  line  for  a short  time.  It  may  easily 
cause  trouble,  however,  if  the  user  forgets 
to  cut  it  off. 

COIL,  IMPEDANCE  OR  RETARDATION. 

— A coil  whose  duty  is  to  prevent  or  reduce 
the  flow  of  alternating  current,  while  per- 
mitting direct  current  to  pass.  It  usually 
has  a complete  magnetic  circuit  in  iron. 
These  coils  are  often  used  on  telephone 
lines. 

COIL  PRESS. — A press  for  accurately  and 
compactly  forming  a coil  to  desired  dimen- 
sions. See  Presses,  armature,  field  and 
transformer  coil. 

COIL  PRESSES. — Coil  presses  are  ma- 
chines used  to  form  coils  that  have  been 
wound  on  a coil-winding  machine  to  the 
proper  shape  and  size  to  fit  over  the  core. 
Field  coils  for  motors  and  generators  are 
often  pressed  into  shape,  small  changes 
being  made  to  make  them  conform  more 
closely  to  the  cross-section  of  the  pole 
piece.  This  is  also  true  of  transformer 
coils  and  coils  for  lifting  magnets  and  other 
purposes.  Also  see  Armature  coil-forming 
machines. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St.,  N..  Boston,  Mass. 

COIL-TAPING  MACHINES.— These  ma- 
chines are  used  to  put  insulating  and  bind- 
ing tape  on  various  forms  of  colls,  such  as 
field  coils,  transformer  colls,  armature  coils, 
and  torroidal  coils  of  various  kinds,  includ- 
ing loading  coils,  repeating  coils,  retarda- 
tion coils,  etc.  They  generally  have  a 
| bobbin  on  which  sufficient  tape  for  the  coil 
| is  wound.  The  bobbin  runs  on  a split  guide 
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ring  and  the  coil  to  be  taped  is  placed  over 
the  open  guide  ring  so  that  when  it  is 
closed  the  ring  and  ooil  are  linked  together. 
The  bobbin  then  rotates  on  the  ring,  pass- 
ing in  and  out  of  the  coil  at  each  revolu- 
tion. A turn  of  tape  is  put  on  at  each 
revolution  and  springs  on  the  bobbin  so 
control  its  action  that  a uniform  tension  Is 
maintained  on  the  tape  while  it  is  being 
applied. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

Chattanooga  Armature  Works,  1-3  Dun- 
can Ave.,  Chattanooga,  Tenn. 

Columbia  Machine  Works  & Malleable 
Iron  Co..  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago, 
111.  “Segur.” 

COIL  TESTING  SET.— A special  form  of 
transformer  for  testing  the  insulation  of 
wound  coils.  See  Transformers,  high-ten- 
sion testing. 

COIL,  TORROIDAL.— This  is  a coil 
wound  on  a closed  magnetic  circuit  which 
is  in  the  form  of  a circular  ring.  It  has 
less  external  field  than  other  forms.  Tor- 
roidal coils  are  much  used  in  telephony 
and  may  be  either  Impedance,  loading  or 
repeating  coils,  depending  on  their  wind- 
ing. They  are  often  constructed  with  an 
iron  core  made  of  very  fine  iron  wire  cov- 
ered with  a thin  insulation  of  cellulose  or 
enamel  to  reduce  eddy-current  losses.  In 
some  of  the  more  recent  forms,  electrolytic 
iron,  compressed  into  rings  under  hydraulic 
pressure  has  been  used  with  success.  The 
desirable  properties  in  the  iron  core  are 
high  permeability,  high  resistivity  and  low 
hysteresis  and  eddy-current  losses. 

The  windings  depend  upon  the  type  of 
coil  and  are  almost  always  wound  directly 
over  the  core  (by  means  of  a coil-winding 
machine)  with  fine  magnet  wire,  often 
enameled. 

COIL,  TRANSFORMER,  PANCAKE.— A 
coil  wound  in  the  form  of  a thin  disk,  often 
of  only  one  layer  of  copper  ribbon,  the 
turns  being  separated  by  asbestos  insulat- 
ing tape  or  other  suitable  insulation.  Also 
see  Coils,  transformer. 

COIL-WINDING  MACHINE  S.— Coil- 
wdnding  machines  are  made  in  a number 
of  forms  because  of  the  great  variety  of 
coils  that  may  be  machine-wound.  For 
winding  armature  coils  a distinct  type  of 
machine  is  used;  see  Armature  winding 
.machines.  Many  winding  machines  re- 
semble a lathe,  although  for  small  coils  a 
very  simple  machine  is  adequate.  These 
consist  merely  of  a horizontal  spindle  to 
which  the  coil  core  may  be  fastened  and 
rotated  either  by  foot  or  by  a small  motor. 
A spool  of  the  wire  to  be  used  is  placed  in 
a holding  device  and  the  wire  is  guided 
onto  the  oore  either  by  hand  or  through  a 
special  guide.  Various  modifications  and 
improvements  are  made  on  this  principle  to 
get  the  automatic  features  and  permit 
larger  coils  to  be  wound.  Some  forms  of 
radio  coils  have  a honeycomb  arrangement 
of  the  wire  that  is  provided  by  a special 
guiding  device.  Some  very  large  coils,  such 
as  those  made  of  copper  strap  or  heavy 
copper  wire  or  rod.  are  wound  on  heavy 
lathes  and  other  similar  machines  for  that 
special  purpose. 

Torroidal  coils  require  another  type  of 
machine,  which  is  very  similar  to  the  coil- 
taping  machines  described  above.  The  bob- 
bin in  this  case  is  filled  with  wire  to  be 
used  instead  of  tape. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave..  Chicago,  III. 

Boston  Armature  Works,  77  Washington 
St..  N.,  Boston,  Mass. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut 
St..  Brooklyn,  N.  Y. 

Dominion  Steel  Products  Co.,  Ltd.,  Brant- 
ford, Ont.,  Can. 

Eisler  Engineering  Co.,  Charles,  15  Kirk 
PI.,  Newark,  N.  J. 

Electric  Brazing  & Weldi"®-  Machine  Co., 
Inc.,  30  Church  St.,  New  York,  N.  Y. 
"Contineolls.” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  A Cambria  Sts.,  Philadelphia,  Pa. 
The  Segur  line  of  armature  coil  wind- 
ing tools,  present  a line  of  apparatus 
designed  for  the  practical  manufacture 
of  armature  coils  in  an  accurate  man- 
ner and  with  a minimum  labor  cost. 
The  complete  line  consists  of  the  fol- 
lowing: Hair-pin  loop  winder,  coH 
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spreader,  armature  coil,  taping:  ma- 
chine, coil  winding:  lathe  head,  magnet 
wire  reel  rack  and  tension  device,  com- 


Segur  Armature  Coli  Winder 


Elliott-Thompson  Electric  Co.,  The.  203- 
205  St.  Clair  Ave.,  E.,  Cleveland,  Ohio. 

Goe  Electric  Co..  Wheeling,  W.  Va. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  -Co.,  The,  160  N.  Wells  St., 
Chicago.  111. 

Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way.  Seattle,  Wash.  “K  & C.” 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Leacock  Co..  A.  M..  291-5  Cortlandt  St., 
Belleville,  N.  J. 

Major  Electric  Co.,  M.  E.,  Wilkes-Barre, 


mutator  dcrew  press,  field  and  magnet 
wire  taping  machines,  armature  cop- 
per bar  bender. — Adv. 

Electrical  Manufacturers  Equipment  Co.. 
713  Postal  Telegraph  Bldg.,  Chicago,  111. 
“Segur.” 

Peerless  Equipment  Co.,  Hanover.  Pa. 
“Segur." 

Thordarson  Electric  Mfg.  Co.,  501  S. 
Jefferson  St.,  Chicago,  111. 

UNIVERSAL  WINDING  CO.,  95  South 
St.,  Boston.  Mass.  “Leesona.”  (See 
display  adv.  page  1317.) 

COILING  MACHINES  FOR  FINE 
WIRES  AND  FILAMENTS.— These  ma- 
chines are  used  to'  coil  resistance  wire 
used  in  making  various  kinds  of  heating 
elements  and  also  for  coiling  lamp  fila- 
ments. The  object  of  coiling  is  to  get 
a long  length  of  fine  wir^  into  a small 
space  and.  in  the  case  of  lamp  filaments 
for  gas-filled  tungsten  lamps,  to  concen- 
trate the  filament.  The  machines  consist 
of  a special  mandrel  upon  which  a con- 
tinuous helix  of  the  fine  wire  is  wound. 
Some  resistance  coils  are  not  in  the  form 
of  a helix  but  are  wound  on  special  ma- 
chines to  have  a zigzag  form  like  that 
obtained  by  flattening  out  a spiral  coil. 


Manufacturers: 

Sleeper  & Hartley,  Inc.,  335  Chandler 
St..  Worcester,  Ma88. 

COILS,  ARMATURE  AND  FIELD.— 
Many  electrical  manufacturers,  especially 
those  having  a seasonal  demand,  find  it  an 
advantage  to  buy  windings  instead  of  wire, 
1.  e.,  buy  their  armature  and  field  coils  al- 
ready wound  and  formed.  The  armature 
coils  are  wound  on  adjustable  forms  or  ma- 
chines which  are  made  to  represent  the 
armature  or  stator  slots  for  which  the  coil 
is  being  formed  and  which  pull  the  coil  into 
its  proper  shape.  The  coils  are  then  re- 
moved, carefully  taped  and  varnished. 
Field  coils  are  also  wound  over  special 
forms  and  then  taped  and  varnished  or 
impregnated.  Large  users  of  motors,  such 
as  electric  railways  or  steel  mills,  often 
purchase  an  extra  supply  of  armature  and 
field  coils  of  motors  that  have  been  adopted 
by  them  as  standard  equipment;  thus  re- 
placing of  burned  out  coils  is  greatly  facili- 
tated. 


Manufacturers: 

ACME  WIRE  CO..  THE.  Dixwell  Ave., 
New  Haven,  Conn.  (See  display  adv. 
page  1248.) 

Air- Wav  Electric  Appliance  Corp.,  To- 
ledo. Ohio. 

Becker  Electric  Works,  3055  Lincoln  Ave.. 
Chicago.  111. 

Becklev  Machine  & Electric  Co.,  Beckley, 
W.  Va. 

BRLDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Boston  Armature  Works.  77  Washington 
St.,  N..  Boston,  Mass. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410  Dun- 
das  St.,  West.  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 

Chattanooga  Armature  Works,  1-3  Dun- 
can Ave..  Chattanooga,  Tenn. 

Cleveland  Armature  Works.  Inc.,  4732-36 
St.  Clair  Ave..  Cleveland,  Ohio. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut 
St..  Brooklyn.  N.  Y. 

Doubleday-Hill  Electric  Co.,  719-21  Lib- 
erty Ave.,  Pittsburgh,  Pa. 

Doyle- Dacosta  Mfg.  Co.,  Easton.  Pa. 

DUDLO  MFG.  CO..  Wall  St..  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace  Sts., 
Philadelphia.  Pa. 

Electric  Motor  & Engineering  Co..  The. 
2nd  St.  S.  W.  & B.  & O.  R.  R..  Canton, 
Ohio. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St..  Providence,  K.  I. 


Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan.  N.  J. 

P.OCKBESTOS  PRODUCTS  CORP.,  P.  O. 
Drawer  1102,  New  Haven,  Conn. 

Rocbling’s  Sons  Co.,  John  A..  Trenton, 
N.  J. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Stimple  & Ward  Co.,  620  Sandusky  St., 
Pittsburgh.  Pa. 

Thomson  Co.,  Ltd.,  Fred.  9 St.  Genevieve 
St..  Montreal.  Que.,  Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

COILS,  CHOKE. — Air-core  reactors  In- 
serted between  the  lightning  arresters  and 
the  transformers  or  other  apparatus  to  be 
protected,  to  choke  back  surges  of  high 
frequency  or  steep  wave  front  due  to  light- 
ning or  other  cause,  thus  allowing  the 
arrester  to  discharge  with  maximum  effec- 
tiveness and  minimum  strain  on  the  station 
apparatus.  These  coils  offer  little  im- 
pedance to  the  normal-frequency  power 
current,  but  very  substantial  impedance  to 
high-frequency  currents  which  do  not  read- 
ily pass  through  them.  The  most  common 
forms  are  braced  cylindrical  coils  made  of 
heavy  copper,  copper  clad  or  aluminum 
wire  or  rod.  The  hour-glass  type,  tapering 
In  towards  the  middle,  is  also  used  for  high 
voltages,  while  for  lower  voltages  flat  or 
“pancake”  colls  and  oil-immersed  coils  are 
used.  Wrhere  very  high  voltages  are  em- 
ployed. the  choke  coils  are  often  mounted 
on  post  insulators  outside  of  the  building, 
the  mounting  being  of  the  same  type  as  for 
choke  coils  designed  for  outdoor  substa- 
tions. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  St., 
Cambridge,  Mass.  “Acme.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowie  Switch  Co..  Nevada  Bank  Bldg.. 
San  Francisco,  Cal. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

ELECTRIC  POWER  E Q IT  I P M IS  N T 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Choke  coils  for  Indoor  and  outdoor 
service,  including  upright,  inverted 
and  45°  types.  Either  cylindrical  or 
hour  glass  shapes.  For  flat  or  pipe 
mounting.  See  display  advertisement 
on  page  1261.— Adv. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Keystone.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E.” 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Made  for  indoor  and  out- 
door service,  for  all  a-c.  circuits  above 
1,000  volts.  Coils  are  either  cylindri- 
cal. hour-glass,  or  the  suspension  type. 
(Bulletin  Y1584.)  See  adv.  pages  1203- 
1223.— Adv. 

HI-VOLTAGE  EQUIPMENT  CO.,  3305 
Croton  Ave.,  Cleveland,  Ohio.  “Hi- 
Voltage.” 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth.  N.  J.  “H  & S." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  advertisement  on  page 
1327.) 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle.  Wash.  “K  & C.“ 

Leacock  Co..  A.  M.,  291-5  Cortlandt  St., 
Belleville.  N.  J. 


LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco.” 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

ROYAL  ELECTRIC  MFG.  CO.,  606  E. 
40th  St.,  Chicago,  111.  “Royal”  indoor 
and  outdoor  choke  coils  are  made  in 
numerous  types  for  all  voltages  from 
6600,  upward,  and  for  any  style  of 
mounting.  Type  HSV-2  (illustrated)  is 
a standard  outdoor  design,  and  is  fur- 
nished in  100,'  200  and  300-amp.  ca- 
pacities. for  13,200,  22,000,  38,000,  44,000 
and  66.000  volts.  All  coils  are  wound 


Type  HSV-2 


from  solid  copper  wire.  Insulators  are 
of  the  interchangeable  type  with  non- 
cement attachments,  thus  avoiding 
loose  parts  on  account  of  cement.  All 
metal  parts,  except  coil,  are  hot  gal- 
vanized. Five  other  outdoor  models, 
with  flat  steel  bases  for  vertical,  and 
horizontal  (upright  or  inverted)  mount- 
ing are  supplied  in  100,  200  and  300- 
amp.  capacities,  for  voltages  ranging 
from  6600  to  66.000,  or  higher,  if  de- 
sired. “Royal”  indoor  choke  coils  are 
supplied  in  five  types,  the  varied  sizes 
in  each  type  having  capacities  of  100 
to  600  amps,  at  6600.  13.200  and  22.000 
volts.  All  choke  coils  are  of  the  hour- 
glass type,  assembled  to  give  maximum 
rigidity,  and  wound  of  solid  copper 
wire.  They  will  carry  rated  load  in- 
definitely without  undue  heating.  Cy- 
lindrical coils  are  furnished  where  de- 
sired. Each  type  can  be  supplied  in 
combination  with  fuse  or  switch,  or 
both.  Send  for  our  catalog.  It  con- 
tains engineering  data,  illustrations  and 
other  interesting  information  of  * Roy- 
al” products. — Adv. 

SCHWEITZER  & CONRAD.  INC..  4431- 
4439  Ravcnswood  Ave.,  Chicago.  111. 

Southern  Electrical  Equipment  Co.,  Char- 
lotte. N.  C. 

Western  Electric  Co..  Inc.,  195  Broadway. 
New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

COILS,  COOLING,  TRANSFORMER. — Tn 
large  oil-immersed  transformers,  the  radi- 
ating surface  provided  is  found  inadequate 
for  properly  limiting  the  temperature  rise. 
One  method  of  overcoming  this,  in  trans- 
formers of  100  kv-a.  capacity  and  over,  is 
to  provide  a coil  of  pipe,  immersed  in  the 
oil,  through  which  water,  at  a temperature 
many  degrees  below  the  oil  temperature,  is 
passed.  Every  precaution  is  taken  in  the 
construction  of  the  cooling  coil  to  insure 
that  water  cannot  get  into  the  oil.  The 
coils  are  made  from  seamless  tubing  1 to  2 
ins.  in  diameter:  they  have  no  joints  within 
the  tank  and  are  kept  wholly  below  the 
rurface  of  the  oil. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  St.. 
Cambridge.  Mass.  “Acme.” 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts..  Hamilton.  Ont.,  Can. 

Cox,  f.  Fillmore,  Bayonne,  N.  J. 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace 
Sts..  Philadelphia,  Pa. 

National  Pipe  Bending  Co.,  The,  River  & 
Lloyd  Sts.,  New  Haven,  Conn. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
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COILS,  ECONOMY,  ARC  LAMP.— A re- 
actance  coll  used  with  enclosed  a-c.  arc 
lamps  wired  In  multiple,  to  reduce  the  line 
voltage  (110  to  120  volts)  to  the  arc  voltage 
(70  to  80  volts.)  The  name  “economy"  is 
given  because  the  reactance  merely  reduces 
the  power- factor  and  does  not  occasion  a 
large  wattage  loss  as  would  a series  re- 
sistor. These  coils  are  practically  obsolete, 
due  to  the  decreasing  use  of  multiple  arc 
lamps  except  for  picture  projection  and 
similar  service. 

Manufacturers:  t 

Canadian  Westinghouse  Co.,  Ltd..  Sanford 
A M.vler  Sts.,  Hamilton,  Ont..  Can. 
WESTINGHOUSE  ELECTRIC  & MEG. 
. CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COILS,  IGNITION  OR  SPARK.— Induc- 
tion coils,  or  transformers  with  open  mag- 
netic circuits,  which  operate  with  pulsating 
direct  current  in  the  primary,  giving  a suf- 
ficiently high  voltage  in  the  secondary  to 
produce  a hot  spark.  The  primary  winding 
consists  of  a few  turns  of  coarse  magnet 
wire  wound  over  a core  consisting  of  a 
bundle  of  soft  iron  wires.  The  secondary, 
having  a large  number  of  turns  of  small 
magnet  wire,  usually  consists  of  two  or 
more  sections  which  are  mounted  on  a tube 
over  the  primary.  The  coils  are  wound 
evenly  in  layers  separated  by  sheets  of 
paper  of  other  insulation,  by  means  of 
automatic  machinery  and  are  then  treated 
with  paraffin  or  some  other  impregnating 
and  insulating  compound.  Ignition  or 
spark  coils  are  much  used  for  automotive 
engine  Ignition  and  also  for  stationary  in- 
ternal-combustion engine  ignition.  (Also 
see  Igniters.) 

Manufacturers: 

ACME  WIRE  CO..  THE.  Dixwell  Ave.. 
New  Haven,  Conn.  (See  display  adv. 
page  1248.) 

Adams  Morgan  Co.,  Alvin  Place.  Upper 
Montclair.  N.  J.  “Paragon." 

American  Bosch  Magneto  Corp.,  Spring- 
field.  Mass.  "Bosch." 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York.  N.  Y. 

Apollo  Magneto  Corp.,  Kingston,  N.  Y. 
Becker  Eleotric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Canadian  Coil  Co.,  Ltd.,  Walkerville,  Ont., 
Can.  “Canadian." 

* Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  "Connecticut." 

Detroit  Coil  Co..  439-447  Fort  St.,  E.,  De- 
troit. Mich.  “Detroit." 

Doyle-Dacosta  Mfg.  Co.,  Easton,  Pa. 
“Bushkill." 

DUDLO  MFG.  CO..  Wall  St.,  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Eastern  Parts  Mfg.  Co.,  Inc.,  135  Soring 
St.,  New  York.  N.  Y.  “Pemko." 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

Eisemann  Magneto  Corp.,  32  33rd  St., 
Brooklyn.  N.  Y. 

Fbnsteel  Products  Co.,  Ino.,  North  Chi- 
cago. 111. 

Goldberg  Ozone  Machine  Co.,  800  Fort 
Wayne  Ave.,  Indianapolis.  Ind. 

Gray- Heath  Co..  644  N.  Parkside  Ave., 
Chicago,  111.  “Sturdy." 

Hercules  Mfg.  Co.,  2122  Northwestern 
Ave..  Indianapolis.  Ind. 

JAB  Mfg.  Co..  65  Eagle  St.,  Pittsfield, 
Mass.  “J  & B." 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.^  Chicago.  111. 

Kokomo  Electric  Co.,  Kokomo,  Ind. 
“Kingston." 

K-W  Ignition  Co.,  The.  E.  30th  St.  & 
Chester  Ave..  Cleveland,  Ohio.  “K-W." 
Lemke  Electric  Co.,  509-513  Cedar  St., 
Milwaukee,  Wis. 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI.,  New  York.  N.  Y.  "Mesco." 
Marion  Electrical  Mfg.  Co..  24  Clift  St., 
Jersey  City,  N.  J. 

Miller  A Johnson  Auto  Electric  Co.,  1406 
W.  Pico  St.,  Los  Angeles,  Cal.  "Miller 
Hi-Speed." 

New  York  Coil  Co.  of  Penna.,  Inc.,  Mont 
Clare,  Pa. 

Niehoft  A Co..  Inc.,  Paul  G..  232-242  E. 

Ohio  St..  Chicago.  111. 

Quick  Action  Ignition  Co.,  South  Bend, 
Ind.  “Quick  Action." 

Recording  A Computing  Machines  Co., 
The,  1 Essex  Ave.,  Dayton,  Ohio. 
“Ohmer." 

Remy  Electric  Co.,  Anderson,  Ind. 
.SAMSON  ELECTRIC  CO.,  Canton.  Mass. 
Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

COILS.  INDUCTANCE,  RADIO.— Induc- 
tance coils  for  radio  circuits  have  been 
made  in  a number  of  forms.  They  are  used 


in  tuning,  to  so  change  the  constants  of  a 
circuit  that  it  will  be  in  resonance  with 
another  circuit  to  which  it  is  coupled  and 
between  which  energy  is  transferred.  Coils 
in  which  the  self-inductance  may  be 
changed  by  using  more  or  less  of  the  turns 
are  often  used,  while  for  very  large  changes 
several  coils  may  be  connected  in  series, 
with  one  variable  coil  to  give  the  proper 
small  variations. 

Both  cylindrical  coils  and  flat  spirals  are 
used.  The  cylindrical  coils  or  drum  coils, 
as  they  are  also  called,  are  made  in  the 
variable  form  by  having  sections  with  taps 
brought  out  and  connected  to  a clip.  Slid- 
ing contacts  are  also  used  in  many  oases. 
Coils  that  are  not  to  be  varied  are  often 
wound  in  several  layers  having  a honey- 
comb construction.  Flat  spiral  coils  are 
generally  made  of  bare  copper  strap.  The 
changes  in  inductance  are  made  by  means 
of  a clip  that  may  be  moved  to  any  place 
on  the  spiral.  Various  other  forms,  such 
as  open-ring  coils,  cylinders  that  turn  in- 
side of  other  cylinders,,  etc.,  are  also  made~ 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme." 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco." 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  & Co..  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (Exclusive  distribu- 
tor, Franklin  Sales  Co.,  25  N.  Franklin, 
Chicago,  III.) 

Chicago  Radio  Laboratory.  Ravenswood 
& Schreiber  Aves.,  Chicago,  111. 

Coto-Coil  Co.,  87  Willard  Ave.,  Provi- 
dence, R.  I. 

Cramer  & Swain,  2916  N.  16th  St.,  Omaha, 
Nebr. 

De  Forest.  Inc..  Lee,  451  3rd  St.,  San 
Francisco,  Cal.  "Honeycomb,"  "Duo- 
Lateral." 

De  Forest  Radio  Telephone  & Telegraph 
Co..  1415  Sedgwick  Ave.,  New  York, 
N.  Y.  “Honey  Comb." 

Eastern  Precision  Electrical  Instrument 
Co..  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I.  "Duo-Lateral." 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Modern  Radio  Equipment  Co.,  27  S.  Broad 
St..  Elizabeth,  N.  J.  "Modern." 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd..  Lynbrook,  L.  I.,  N.  Y.  "Radio 
Service." 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  “Signal.” 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville.  Mass.  "Sorala." 

COILS,  INDUCTION,  ELECTROTH ERA- 
PEUTIC. — Electrotherapeutic  or  medical  in- 
duction coils,  as  they  are  sometimes  called, 
are  merely  induction  coils  having  a vibra- 
tor at  one  end  and  a removable  magnetic 
core  that  may  be  moved  in  or  out  to  vary 
the  secondary  voltage  to  suit  conditions. 
Electrodes  designed  to  be  held  in  the  hand 
or  applied  to  other  parts  of  the  body  are 
usually  furnished  with  the  coils.  They  are 
provided  with  a switch  so  that  the  primary 
circuit  need  not  be  disconnected  when  not 
in  use.  These  coils  also  forYn  a part  of 
Medical  batteries,  which  see. 

Manufacturers: 

American  Radio  & Research  Corp.,  21 
Park  Row.  New  York,  N.  Y. 

DUDLO  MFG.  CO.,  Wall  St.,  Fort 
Wavne,  Ind.  (See  display  adv.  page 
1260.) 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St..  Providenoe,  R.  I. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Wabansia 
Ave.,  Chicago,  111. 

Goldberg  Ozone  Machine  Co.,  800  Fort 
Wayne  Ave.,  Indianapolis,  Ind. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Kendrick  & Davis  Co.,  Lebanon,  N.  H. 
"K.  & D." 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York.  N.  Y. 

McINTOSH  BATTERY  & OPTICAL  CO.. 
217-223  N.  Desplaines  St.,  Chicago.  111. 
Bristow  faradic  coil,  vpltage  induction 
apparatus  operated  by  dry  batteries, 
for  diagnosis  and  treatment. — Adv. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  "Signal." 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  III. 

Vulcan  Electric  Co.,  239  So.  Los  Angeles 
St.,  Los  Angeles,  Cal.  "Vulcan." 
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Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis. 

COILS,  INDUCTION,  MISCELLANEOUS. 
— An  induction  coil  is  a transformer  with 
an  open  magnetic  circuit  which  operates 
with  pulsating  direct  current  in  the  primary 
winding.  These  coils  are  used  in  laboratory 
work,  radio  telegraphy  and  telephony,  in- 
ternal-combustion engine  ignition,  electro- 
therapeutics, telephony,  lighting  of  gas 
burners,  stimulating  plant  growth,  etc. 
They  are  useful  wherever  high  e.  m.  f.  and 
little  power  are  wanted  from  a d-c.  source, 
but  are  not  used  as  extensively  as  formerly 
because  direct  current  is  not  so  frequently 
available  and  a-c.  transformers  are  far 
more  efficient  and  powerful.  The  pulsating 
current  for  the  primary  is  obtained  by 
means  of  an  interrupter  that  breaks  and 
makes  the  direct  current  rapidlyr  A con- 
denser is  usually  shunted  across  the  inter- 
rupter to  minimize  sparking  at  its  contacts. 
The  secondary  winding  is  carefully  insu- 
lated because  of  the  high  tension  developed 
therein. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon." 

Ajax  Electrothermic  Corp.,  636  E.  State 
St.,  Trenton,  N.  J. 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Briggs  & Stratton  Cfc>.,  1047  Louis  Ave., 
Milwaukee,  Wis.  "Basco." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

DUDLO  MFG.  CO.,  Wall  St..  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Eby  Mfg.  Co.,  H.  H..  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

Packard  Electric  Co.,  Warren,  Ohio. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook.  L.  I.,  N.  Y.  "Radio 
Service." 

Stimple  & Ward  Co.,  520  Sandusky  St., 
Pittsburgh.  Pa. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

COILS,  INDUCTION,  TELEPHONE.— 
These  coils  are  a type  of  telephone  trans- 
former, usually  with  a straight  laminated 
Iron  core  with  magnetic  return  in  air. 
They  have  either  two  or  three  windings  and 
perform  the  function  of  a stepup  trans- 
former. They  are  generally  used  in  the 
transmitting  circuit  of  a telephone  set  and 
transmit  to  the  line  impulses  or  waves  of 
higher  potential  than  those  produced  In 
the  transmitter  circuit.  They  are  always 
used  with  local-battery  sets,  but  not  with 
nil  types  of  common -battery  telephones. 
The  primary  of  the  coil  is  usually  wound 
over  the  bundle  of  iron  wires  or  laminated 
coil  and  then  the  secondary  wound  over 
that.  The  ratio  is  often  in  the  neighbor- 
hood of  one  to  four.  The  primary  coil  may 
have  a resistance  of  from  less  than  one  to 
ten  ohms  and  the  secondary  from  20  to  150 
ohms.  It  is  important  *that  the  particular 
type  and  size  of  coil  that  was  designed  for 
the  transmitter  be  used  with  it.  Induction 
coils  are  also  used  in  other  places  in  a tele- 
phone exchange. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco." 

Chicago  Hand  Phone  Co.,  511  W.  Jack- 
son  Blvd.,  Chicago,  III. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave..  Elkhart,  Ind. 

DUDLO  MFG.  CO.,  Wall  St.,  Fort 
Wavne,  Ind.  (See  display  adv.  page 
1250.) 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  111. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  Pi.,  New  York,  N.  Y. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 
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Stanley  A Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stoddard  Telephone  Construction  Co., 
The,  Monroe,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Telephone  Shop,  The,  506  S.  Canal  St., 
Chicago,  III. 

Western  Electrio  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y.  , 

COILS,  MISCELLANEOUS.— These  are 
coils  principally  for  electromagnets,  sole- 
noids or  relays  that  are  to  form  part  of 
some  electrical  equipment.  Many  manufac- 
turers of  products  in  which  such  coils  are 
a relatively  unimportant  part  of  the  device 
find  it  more  convenient  to  purchase  these 
coils  from  some  one  specializing  in  coil 
winding.  Specially  constructed  coils  that 
cannot  be  wound  on  simple  coil-winding 
machines  are  often  purchased  for  similar 
reasons. 

Manufacturers: 

Coto-Coil  Co.,  87  Willard  Ave.,  Provi- 
dence, R.  I. 

Doyle-Daoosta  Mfg.  Co.,  Easton,  Pa. 

Electric  Heat  Control  Co.,  The,  2711 
Church  Ave.,  Cleveland,  Ohio. 

Locomotive  Superheater  Co.,  30  Church 
St.,  New  York,  N.  Y.  “Elesco.” 

COILS,  PUP  IN. —See  Loading  colls,  tele- 
phone, Pupin. 

COILS,  REACTANCE.— A form  of  sta- 
tionary induction  apparatus  used  to  supply 
reactance  or  to  produce  phase  displace- 
ment; correctly  called  reactors.  They  are 
used  for  almost  innumerable  specific  pur- 
poses, such  as  compensating  for  leading 
currents  in  long-distance  telephone  circuits 
(Pupin  coils),  econofhy  and  current-limiting 
coils,  power-limiting  anc^  protective  devices, 
split-phase  starting  devices,  etc.  Some 
have  air  cores,  others  iron  cores  or  even  a 
complete  iron  magnetic  circuit,  depending 
on  the  amount  of  reactance  desired.  Some 
reactors,  such  as  choke  coils,  introduce  very 
little  reactance  into  the  circuit  under  nor- 
mal conditions,  but  considerable  reactance 
under  abnormal  conditions  or  to  abnormal 
currents.  See  Reactance;  also  see  Coils, 
choke;  Reactors,  power  limiting. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton.  Ont..  Can. 

Cleveland  Armature  Works,  Inc.,  4732-36 

* St.  Clair  Ave.,  Cleveland,  Ohio. 

Eby  Mfg.  Co.,  H.  H..  13th  A Wallace  Sts., 
Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1233.) 

Kennedy  Co.,  The  Colin  B..  140  Second 
St.,  San  Francisco.  Cal. 

Kilbourne  A Clark  Mfg.  Co..  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K  A C.” 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Packard  Electric  Co.,  Warren,  Ohio. 

PITTSBURGH  TRANSFORMER  CO..  Co- 
lumbus A Preble  Aves.,  Pittsburgh,  Pa. 
“Pittsburgh.’* 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard -Baltimore.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.)  ' 

COILS,  * REPEATING. — Repeating  coils 
are  a type  of  telephone  transformer,  com- 
monly with  a one-to-one  ratio  though 
often  it  is  different.  It  is  used  to  join  a 
metallic  circuit  to  a ground-return  line,  to. 
Isolate  a noisy  part  of  a line,  to  feed  bat- 
tery current  to  common-battery  telephones, 
and  to  make  phantom  circuits.  It  nearly 
always  has  a complete  magnetic  circuit  in 
iron.  A ring-through  repeating  coil  Is  one 
which  will  transform  ringing  current. 

Phantom  Repeating  coil.  This  is  a re- 
peating coil  designed  for  use  in  installing 
phantom  circuits  (which  see).  The  line 
winding  has  a center  tap  which  is  exactly 
in  the  electrical  center  (the  balancing 
must  be  very  exact)  and  the  physical  cir- 
cuit can  ring  through  the  coil  as  well  as 
talk. 

Manufacturers: 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  A Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

COILS,  RESISTANCE.— Resistance  wire 
or  ribbon  in  coil  form,  used  for  the  opera- 
tion, protection,  control  or  measurement  of 
a circuit  or  circuits;  properly  called  re- 
sistors. In  resistance  boxes  used  as  test 
sets  accurately  wound  noninductive  coils  of 
fine  wire  are  used.  Rheostats  are  some- 


times constructed  of  coils  wound  over  insu- 
lated frames,  or  imbedded  in  porcelain,  or 
some  molded  compound.  Coils  made  of 
bare  metallic  ribbon  are  compact  and 
strong  and  often  used.  The  present  ten- 
dency Is  to  make  resistance  coils  into  re- 
movable units,  by  the  use  of  molded 
compounds.  These  are  made  in  various 
forms,  some  fitting  standard  sockets,  and 
are  used  in  battery  charging,  loading  banks, 
testing  outfits,  signal  oircuits,  sometimes 
as  heating  units,  etc.;  for  this  type  see 
Units,  resistance,  miscellaneous.  This 
classification  does  not  include  certified  or 
standard  resistance  coil  units  for  precision 
measurements;  see  Units,  resistance,  stand- 
ard or  precision.  For  noncoiled  types  of 
resistors,  see  Resistors,  carbon,  iron,  etc.; 
also  Grids,  resistance:  Carbons,  resistance. 
The  following  manufacturers  can  furnish 
resistance  coils  for  specific  or  varied  pur- 
poses Independently  of  the  apparatus  with 
which  they  are  to  be  used. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  St., 
Cambridge,  Mass.  “Acme.” 

American  Radio  A Research  Corp.,  21 
Park  Row.  New  York,  N.  Y. 

Ansonia  Electrical  Co.,  The.  Ansonia, 
Conn.  “Ansonia.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Briergs  A Stratton  Co..  1047  Louis  Ave., 
Milwaukee.  Wis.  “Basco.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts..  Hamilton.  Ont..  Can. 

Chic» go  Stage  Lighting  Co.,  112  N.  La- 
Salle St..  Chicago.  III. 

DUDLO  MFG.  CO.,  Wall  St..  Fort 
Wavne,  Ind.  (See  display  adv.  page 
1250.) 

Ebv  Mfg.  Co..  H.  H.,  13th  A Wallace  Sts.. 
Philadelphia.  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  To  meet  such  exacting 
conditions  as  high  temperatures,  hard 
usage,  and  moisture,  units  of  various 
forms  have  been  designed.  These  units 
have  been  used  successfully  In  connec- 
tion with  electric  device^,  such  as  con- 
tactor coils,  meters,  Instruments,  etc., 
and  also  in  connection  with  railway 
and  fire  alarm  signal  svstems.  time 
clock  systems,  under  voltage  release 
attachments,  and  small  battery  charg- 
ing equipments.  See  adv.  pages  1203- 
1223. — Adv. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge. Mass. 

JEFFERSON  ELECTRIC  MFG.  CO..  426- 
430  S.  Green  St..  Chicago.  III. 

Leacock  Co..  A.  M.f  291-5  Cortlandt  St.. 
Belleville.  N.  J.  . 

LEEDS  A NORTHRUP  CO..  4901  Stenton 
Ave..  Philadelphia.  Pa. 

T^ich  Electric  Co..  Genoa.  111. 

PITTSBURGH  TRANSFORMER  CO..  Co- 
lumbus A Preble  Aves.,  Pittsburgh,  Pa. 
“Pittsburgh.” 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Pvrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton.  N.  J. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico.” 

THOMPSON-LEVERING  CO..  327  Arch 
St..  Philadelphia.  Pa.  “Peerless.**  (See 
display  adv.  page  1286.) 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

W’ESTINGHOTTSE  BLECTRTC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

COILS,  SHADING.— Shading  coils  are 
used  on  single-phase  electromagnets  to 
obtain  quiet  operation.  The  flux  and  there- 
fore the  pull  passes  through  zero  twice  each 
cycle  and  the  magnet  tends  to  chatter.  The 
shading  coil  usually  consists  of  a short- 
circuited  turn  of  wire  which  encloses  part 
of  the  iron  circuit  at  the  point  where  the 
clapper  or  plunger  seals  against  the  magnet 
frame.  The  shading  coil  causes  a local  flux 
to  be  set  up  out  of  phase  with  the  main 
flux  and  in  this  way  prevents  chattering. 

COILS.  SNEAK. — Coils  of  fine  wire  used 
on  distributing  frames  to  protect  telephone 
apparatus:  also  called  heat  coils.  See  Heat 
coils,  telephone. 

COILS,  SPARK. — See  Coils,  ignition,  also 
Igniters. 


COILS,  SPARK,  RADIO.— Inductance 
coils  with  vibrators  and  d-c.  primary  cur- 
rent supply,  used  with  auxiliary  apparatus 
in  short-wave  radio  telegraphy  to  produce 
high-tension  sparks  at  the  spark  gap  in 
the  oscillating  circuit.  See  Spark  colls, 
radio. 

COILS.  TESLA,  RADIO.— An  oscillation 
transformer  used  to  produce  very  high 
voltage  of  radio  frequency.  In  use  a con- 
denser is  charged  by  a high  voltage  and 
allowed  to  discharge  through  the  primary 
of  the  Tesla  coil  which  contains  a small 
number  of  turns  of  heavy  wire.  The  dis- 
charge of  the  condenser  is  oscillatory  and 
induces  a very  high  voltage  in  the  sec- 
ondary of  the  Tesla  transformer,  which 
contains  a large  number  of  turns  of  fine 
wire.  Many  interesting  experiments  may 
be  performed  with  such  a transformer. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme.” 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco." 

Cramer  A Swain,  2916  N.  16th  St.,  Omaha, 
Nebr. 

De  Forest  Radio  Telephone  A Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

DUDLO  MFG.  CO..  WaU  St.,  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Eby  Mfg.  Co.,  H.  H.,  13th  A Wallace 
Sts.,  Philadelphia,  Pa. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Kilbourne  A Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way.  Seattle.  Wash.  “K  A C.” 

Klitzen  Radio  Mfg.  Co.,  Ino.,  Flett  Ave., 
Racine,  Wis. 

Mercury  Radio  Appliance  Co.,  672  Broad- 
way, Brooklyn,  N.  Y. 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modern.” 

Wireless  Specialty  Apparatus  Co..  C A 
Fargo  Sts.,  Boston,  Mass. 

COILS,  TRANSFORMER.  — Transformer 
coils  are  generally  wound  by  the  manufac- 
turers of  transformers.  In  a few  cases 
where  only  a small  number  of  a certain 
type  are  to  be  made  or  for  an  extremely 
high  voltage,  as  in  a testing  transformer, 
the  manufacturer  will  have  the  coils  wound 
by  some  one  specializing  in  coll  winding  or 
better  equipped  to  handle  the  work  than 
himself.  Testing  laboratories  and  labora- 
tories in  schools  frequently  design  trans- 
formers to  be  built  and  used  for  some  spe- 
cial purpose  and  ooils  for  these  are 
purchased  complete  to  insure  care  in  wind- 
ing that  Is  given  by  skilled  specialists  in 
that  line. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme.** 

ACME  WIRE  CO.,  THE.  Dixwell  Ave., 
New  Haven,  Conn.  (See  display  adv.! 
page  1248.) 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.** 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J. 

Becker  Electric  Works,  3055  Linooln  Ave., 
Chicago,  111. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Canadian  General  Electric  Co„  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 

Doyle-Dacosta  Mfg.  Co.,  Easton,  Pa. 

DUDLO  MFG.  CO.,  Wall  St.,  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Eby  Mfg.  Co..  H.  H..  13th  A Wallace 
Sts.,  Philadelphia,  Pa. 

Electrio  Heat  Control  Co.,  The,  2711 
Church  Ave.,  Cleveland,  Ohio. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

Fischer  A Co.,  Inc.,  H.  G.,  2341  Wabansia 
Ave.,  Chicago,  III. 

Harris  A Co.,  Arthur,  212  Curtis  St., 
Chicago,  111. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St..  Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St..  New  York,  N.  Y. 

Packard  Electric  Co.,  Warren,  Ohio.  » 

PITTSBURGH  TRANSFORMER  CO..  Co- 
lumbus A Preble  Aves.,  Pittsburgh,  Pa. 
“Pittsburgh.” 

Simon.  Emil  J.,  217  Broadway,  New  York, 
N.  Y. 
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Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Thordarson  Electric  Mfg.  Co.,  501  S. 
Jefferson  St.,  Chicago,  111. 

Wagner  Electrio  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis.  Mo. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.)' 

COILS,  TUNING.— See  Coils,  inductance, 
radio;  also  Couplers,  loose,  radio. 

COIN  COLLECTORS,  TELEPHONE 
STATION  AND  TOLL.— Devices  used  in 
connection  with  pay  stations  which  have 
no  attendant.  The  operator  can  direct  the 
deposit  of  coins  and  can  tell  whether  the 
right  ones  are  put  in.  Coin  collectors  are 
of  several  forms.  In  the  “nickel  first” 
models  the  coin  is  deposited  to  signal 
the  operator  and  is  held  in  a runway  until 
the  call  is  completed  or  until  the  operator 
finds  the  line  busy,  etc.  In  other  models 
the  operator  can  be  signaled  but  a coin 
must  be  dropped  before  she  will  complete 
the  connection.  By  pressing  the  proper 
key  the  coin  is  either  returned  through  one 
runway  or  deposited  in  the  coin  box.  In 
other  types  signals  on  the  board  indicate 
when'  the  coin  is  dropped,  white  others  have 
no  electrical  connection  whatever,  but  rely 
upon  the  sound  transmitted  to  distinguish 
between  the  coins  dropped.  Collectors  used 
in  automatic  exchanges  are  often  arranged 
to  collect  or  refund  without  the  care  of  an 
operator. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Gray  Telephone  Pay  Station  Co.,  16-30 
Arbor  St.,  Hartford,  Conn. 

COIN  COUNTING  MACHINES.— Ma- 
chines used  in  banks,  stores,  other  cashier's 
offices  where  large  amounts  of  coin  are 
counted.  They  consist  of  motor-driven 
sorting,  tabulating  and  totaling  mechan- 
isms. Large  quantities  of  mixed  coins  are 
fed  into  the  machine  and  by  it  automatical- 
ly sorted,  grouped,  counted  and  recorded. 
They  are  more  accurate  and  much  more 
rapid  than  even  experienced  tellers  or 
clerks. 

COINOLA. — Trade  name  for  electrically 
operated  pianos  made  by  the  Operators 
Plano  Co..  16  S.  Peoria  St.,  Chicago,  111. 

COKAL  STOKER  CO.— 1029-31  N.  Clark 
St.,  Chicago,  111.  Manufacturer  of  boiler 
furnaces  and  hand-operated  stokers.  Busi- 
ness established  1915.  President  and  treas- 
urer, George  A.  Kohout;  secretary,  L.  D. 
Cessna;  sales  manager,  F.  A.  Moreland. 

COKE. — Coke  is  made  by  the  distillation 
of  coal,  ft  is  used  in  the  electrical  indus- 
try as  a raw  material  in  the  manufacture 
of  electrodes  for  electric  furnaces;  also  as 
a reducing  agent  in  some  electric  furnace 
processes. 

COKE-DRAWING  AND  LOADING  MA- 
C HINES. — These  are  machines  consisting 
of  two  principal  parts;  an  extractor  for 
drawing  coke  out  of  the  ovens  and  a con- 
veyor for  screening  and  loading  it  into  cars. 
Most  of  these  machines  are  motor-driven, 
having  separate  motors  for  the  two  parts. 
A series  motor  of  about  20  hp.  drives  the 
extractor  and  a smaller  one  the  conveyor. 
A steel  ram  and  cast  iron  shovel  aje  car- 
ried into  the  oven  underneath  the  coke  by 
a steel  pinion.  When  the  travel  is  re- 
versed a shovel  load  of  coke  is  withdrawn 
and  dumped  on  the  conveyor.  A swinging 
carriage  permits  the  shovel  to  reach  all 
parts  of  the  oven. 

The  screening  and  conveying  are  carried 
on  simultaneously.  One  section  of  the  con- 
veyor has  overlapping  slats  which  carry  all 
the  coke  dumped  onto  them.  This  section 
transfers  the  coke  to  a second  conveyor 
with  slats  having  openings  between  them, 
which  allow  the  dust  and  ashes  to  fall 
through  and  only  convey  the  large  clean 
coke  to  the  cars.  These  machines  are  usu- 
ally run  on  a track  passing  in  front  of  a 
long  battery  of  ovens  and  are  supplied 
with  power  by  means  of  a trolley  wire  and 
trolley.  They  save  a great  deal  of  hard 
work. 

Manufacturers: 

Beaumont  Co.,  Inc.,  R.  H.,  315-19  Arch 

St..  Philadelphia,  Pa. 

Covington  Machine  Co.,  Covington,  Va.  . 

Koppers  Co..  The,  Union  Arcade,  Pitts- 
burgh, Pa. 

Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

Union  Engineering  Co.,  The.  Cuyahoga 

Ave.  ft  W.  4th  St.,  Cleveland,  Ohio. 


Wellman-Seaver-Morgan  Co.,  The,  7000 
Central  Ave.,  Cleveland,  Ohio. 
“W-S-M.” 

COLBY  FURNACE.— One  of  the  early 
types  of  electric  induction  furnace  for  the 
production  of  electric  steel. 

COLD  LIGHT  MFG.  CO.— Denver,  Colo. 
Manufacturer  of  luminous  compounds  and 
attachments.  Business  established  1916. 
President,  V.  C.  Thorne;  vice-president  and 
general  manager,  K.  L.  Kithil;  secretary 
and  Treasurer,  J.  W.  Thorne.  Main  office. 
18th  ft  Blake  Sts.,  Denver,  Col.  Branch 
office.  50  Union  Square,  New  York,  N.  Y. 

COLDSPLICE. — Trade  name  for  solder- 
less connectors  for  fixture  and  circuit  work 
manufactured  by  Alexander  B.  Simpson,  152 
E.  53rd  St.,  New  York,  N.  Y. 

COLE  ft  CO.,  HENRY.— 54  Old  Colony 
Ave.,  Boston,  Mass.  Manufacturers  of 
weatherproof  sockets  and  molded  insula- 
tions. 

COLE  CO.,  THE  H.— Columbus.  Ohio. 
Manufacturer  of  blueprint  frames,  drawing 
tables  and  other  drawing  material. 

COLE  MFG.  CO.— Kent  St.,  Lindsay, 
Ont.,  Can.  Manufacturer  of  lighting  fix- 
tures and  portable  lamps.  Business  estab- 
lished 1913.  General  manager,  W.  G.  Cole. 

COLE  MFG.  CO.,  R.  D.— Newnan,  Ga. 
Manufacturer  of  boilers,  boiler  settings, 
steel  tanks,  steel  towers  for  transmission 
lines,  etc.  Business  established  1854.  Presi- 
dent. R.  D.  Cole;  vice-pres'dent,  E.  G.  Cole; 
secretary  and  treasurer,  R.  N.  Cole. 

COLE  METAL  PRODUCTS  CO.— 401  E. 
23rd  St.,  New  York,  N.  Y.  Manufacturer  of 
cutout  boxes  and  cabinets.  Business  estab- 
lished 1918.  President  and  general  man- 
ager, L.  W.  Cole:  secretary,  H.  J.  Vorzimer; 
treasurer,  Mark  Levin. 

COLE  STORAGE  BATTERY  CO.— Chi- 
cago. 111.  Manufacturer  of  storage  bat- 
teries. Business  established  1917.  Presi- 
dent and  general  manager,  P.  C.  Cole: 
secretary  and  treasurer,  T.  A.  Bartlett. 
Main  office.  2437  Indiana  Ave.,  Chicago,  111. 
Branch  office,  414  Locust  St.,  Evansville, 
Ind.  Sales  representatives.  Auto  Tire  Sales 
Co.,  1106  Harmon  PI.,  Minneapolis.  Minn.; 
Cate's  Battery  Service,  117  S.  Court  St., 
Rockford,  111. 

COLEMAN  LAMP  CO.— Wichita,  Kans. 
Manufacturer  of  foot  ammeter  for  electro- 
plating purposes  and  gasoline  lighting 
equipment.  * Business  established  1901. 
President  and  general  manager,  W.  C. 
Coleman;  vioe-president,  J.  H.  Graham; 
secretary- treasurer  and  sales  manager,  C. 
E.  Parr.  Main  office,  220-224  St.  Francis 
Ave.,  Wichita.  Kans.  Factories,  Wichita, 
Kans.,  and  Toronto,  Ont.,  Can.  Branch 
offices  and  warehouses.  Hunter  & Madison 
Sts.,  Atlanta,  Ga.;  213-217  N.  Desplaines 
St.,  Chicago,  111.;  409  N.  Akard  St..  Dallas. 
Tex.;  120  S.  Los  Angeles  St..  Los  Angeles, 
Cal.;  282  E.  6th  St.,  St.  Paul,  Minn.;  1005 
Summit  Ave.,  Toledo,  Ohio. 

COLES. — Trade  name  for  electric  meat 
and  food  choppers,  bone,  coffee  and  labora- 
tory grinders  and  meat  si  leers  manufac- 
tured by  the  Braun  Co.,  1615-35  N.  23rd  St., 
Philadelphia,  Pa. 

COLGAN  CO.,  W.  H.— West  Newton, 
Mass.  Manufacturer  of  outlet  boxes  and 
ceiling  plates.  Business  established  1900. 
President,  W.  H.  Colgan;  secretary  and 
treasurer,  R.  Kncaland. 

COLLECTOR  RING. — A contact  ring 
mounted  on  a rotating  part,  such  as  an 
a-c.  armature  or  field  structure  or  turn- 
table, upon  which  ring  one  or  more  brushes 
bear  so  that  an  electrical  connection  Is 
made  to  the  circuits  on  the  rotating  part. 
Collector  rings  are  now  more  commonly 
called  slip  rings,  although  the  former  term 
Is  still  widely  used,  especially  In  connec- 
tion with  revolving-armature  a-c.  genera- 
tors and  inverted  synchronous  converters 
In  which  the  collector  rings  are  actually 
used  to  collect  the  alternating  current  pro- 
duced. See  Slip  rings. 

COLLECTOR  RINGS,  TEMPERATURE 
LIMIT  OF. — The  temperature  of  collector 
rings  or  slip  rings  is  not  permitted  to  ex- 
ceed at  any  spot  a value  dependent  on  the 
Insulation  employed,  either  In  the  collector 
rings  themselves  or  In  adjacent  insulation. 
This  value,  which  varies  with  the  character 
of  the  insulation,  is  generally  about  125°C. 

COLLECTORS,  CURRENT,  THIRD- 
RAIL. — See  Shoes,  third  or  contact  rail. 

COLLECTORS.  MISCELLANEOUS, 
OVERHEAD  TROLLEY. — Switching  loco- 
motives or  cars  and  mining  locomotives 
very  often  are  equipped  with  special  col- 
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lectors  that  do  not  require  the  attention 
and  time  that  a trolley  wheel  would  in 
changing  from  one  trolley  wire  to  another. 
They  usually  provide  a long  bow  contact 
which  slides  on  the  trolley  wire  and  will 
allow  considerable  movement  laterally.  Be- 
cause the  contact  area  in  this  type  is  rather 
small  they  are  not  adapted  to  collection  of 
very  large  currents.  The  collector  is  sup- 
ported by  two  poles  Joined  together  and 
so  constructed  as  to  act  like  a single  trol- 
ley pole.  For  controlling  crossing  signals, 
station  signal  bells  and  sometimes  block 
signals,  special  contactors  are  occasionally 
provided  alongside  the  trolley  wheel  to 
close  the  signal  circuit  as  the  wheel  passes 
a contact  and  open  it  on  passing  another 
one.  For  heavy  and  high-speed  service 
pantograph  collectors  are  used;  see  Panto- 
graphs, trolley  collector. 

Manufacturers: 

Nachod  Signal  Co.,  Inc.,  4771-4777  Louis- 
ville Ave.,  Louisville,  Ky. 
COLLECTORS,  PANTOGRAPH.— S e e 

Pantographs,  trolley  collector. 

COLLEGES  OF  ELECTRICAL  ENGI- 
NEERING.— A list  of  American  and  Can- 
adian colleges  and  technical  schools  that 
have  courses  in  electrical  engineering  for 
students  in  attendance  is  given  under  Edu- 
cation, electrical. 

COLLI  NS- WAGNER  MFG.  CO.— 122  W. 
43rd  St.,  New  York,  N.  Y.  Manufacturer 
of  lighting  fixtures  and 'portable  electric 
lamps.  Business  established  1912.  Presi- 
dent, Charles  Wagner;  secretary,'  treas- 
urer and  general  manager,  A.  V.  Collins. 
Factory,  37  9th  Ave.,  New  York,  N.  Y. 

COL  LIN  SON -HOLLAND  CO.— 253  Med- 
ford St.,  Malden,  Mass.  Manufacturer  of 
electrical  boxes,  outlet  plates  and  cable 
clamps*  Business  established  1917.  Presi- 
dent and  general  manager.  Gordon  F.  Hol- 
land; vice-president,  Alfred  E.  Collinson; 
secretary.  Ernest  H.  Johnson;  treasurer, 
Virgil  C.  Gates. 

COLLOID. — A state  intermediate  between 
solution  and  suspension.  The  particles  of 
a colloid  are  too  fine  to  settle  and  pass 
through  filters,  yet  they  are  composed  of 
molecular  aggregates  larger  than  single 
molecules.  Such  suspensions  never  crystal- 
lize. but  give  amorphous  deposits  when 
water  is  driven  off.  They  prevent  the  crys- 
tallization of  other  salts  from  solution. 
Glue  or  gelatine  are  typical  colloids  when 
suspended  in  water,  but  there  are  colloidal 
forms  of  many  metallic  salts  and  even  of 
t h<*  meta’8  themselves,  for  example,  the 
gold  coloring  in  Venetian  ruby  gold  glass. 

COLLYER  INSULATED  WIRE  CO.— 249 
N.  Main  St.,  Pawtucket,  R.  I.  Manufac- 
turer of  Insulated  wires.  Business  estab- 
’ished  1902.  President.  H.  W.  Fitz;  sec- 
retary. D.  S.  Davis:  treasurer  and  general 
manager.  R.  C.  Moeller. 

COLONEL. — Trade  name  for  cylinder  lu- 
bricators manufactured  by  the  Lunken- 
heimer  Co.,  Cincinnati,  Ohio. 

COLON  I A. — Trade  name  for  boudoir  lamp 
manufactured  by  J.  M.  McDowell,  Inc.,  222 
E.  42nd  St.,  New  York,  N.  Y. 

COLONIAL. — Trade  name  for  motors, 
generators,  motor-generators,  exhaust  fans, 
etc.,  manufactured  by  the  Colonial  Fan  ft 
Motor  Co.,  Warren,  Ohio. 

COLONIAL. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Colonial 
Electric  Division,  National  Lamp  Works  of 
General  Electric  Co.,  Warren,  Ohio. 

COLONIAL.— Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  ft 
Son,  Inc.,  Parkersburg,  W.  Va. 

COLONIAL.— Trade  name  for  illuminate 
ing  glassware  manufactured  by  the  U.  S. 
Glass  Co..  Pittsburgh,  Pa. 

COLONIAL  ART  GLASS  CO.— Meriden, 
Conn.,  Manufacturer  of  portable  lamps  and 
art  glass  domes.  President,  Leon  J.  Ral- 
naud:  treasurer,  John  J.  Girard.  Sales  rep- 
resentatives, Casey,  Sheldon,  Foster.  Inc., 
165  High  St..  Boston,  Mass.;  200  5th  Ave. 
Bldg..  New  York.  N.  Y.;  Manheim  Bros., 
109  Broad  St.,  New  York,  N.  Y.;  Federal 
S^’es  ft  Supply  Corp.,  1024  Farmer  St.,  De- 
troit, Mich. 

COLONIAL  CHANDELIER  WORKS, 

INC.,  122-130  Centre  St.,  New  York.  N.  Y. 
Manufacturer  of  lighting  fixtures.  Business 
established  1905.  President  and  general 
manager,  H.  W.  Grossman;  vico-president, 
Frank  M.  Byrne. 
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COLONIAL  COPPER  CLAD.— T r a d e 
name  for  copper-covered  steel  wire  manu- 
factured by  the  Standard  Underground 
Cable  Co.,  Westinghouse  Bldg.,  Pittsburgh, 
Pa. 

COLONIAL  CREOSOTINQ  Co.— Louis- 
ville, Ky.  Producer  of  creosoted  poles, 
posts,  ties  and  underground  conduit.  Main 
office,  401  W.  Main  St.,  Louisville,  Ky. 
Branch  office,  Bogalusa,  La.  Plants,  Man- 
ville,  N.  J.;  Paterson,  N.  J.;  Rome,  N.  Y.; 
Toledo,  Ohio;  Indianapolis,  Ind.;  Blooming- 
ton, Ind.;  Russell,  Ky.;  Marion.  111.;  Kan- 
sas City.  Mo.;  Springfield,  Mo.;  Hugo,  Okla.; 
Shreveport,  La.;  Deridder,  La.;  Bogalusa, 
La.;  Brunswick,  Ga.;  Trenton,  Ont.,  Can. 

COLONIAL  ELECTRIC  DIVISION,  NA- 
TIONAL LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO. — Warren,  Ohio.  Manufac- 
turer of  incandescent  lamps.  Douglass 
Wood,  general  manager. 

COLONIAL  FAN  & MOTOR  CO.,  THE. 
— Warren,  Ohio.  Manufacturer  of  motors, 
generators,  motor- generators,  fans,  etc. 
President,  George  H.  Jones;  vice-president 
and  treasurer,  W.  C.  Ward;  secretary  and 
treasurer,  C.  R.  Siegfried. 

COLONIAL  LAMP.— Trade  name  for 
portable  lamps  manufactured  by  the  Colon- 
ial Art  Glass  Co.,  Meriden,  Conn. 

COLONIAL  SIGN  & INSULATOR  CO.— 
Akron,  Ohio.  Manufacturer  of  electrical 
porcelain.  President,  James  R.  Hemphill; 
vice-president,  R.  E.  Armstrong;  secretary 
and  treasurer,  W.  H.  Motz. 

COLOR  CODE. — An  arrangement  of  col- 
ors used  on  the  insulation  of  telephone 
switchboard  cables  by  means  of  which  the 
pairs  and  individual  wires  may  be  identi- 
fied without  testing.  The  following  colors 
form  the  basis  of  most  codes;  blue,  orange, 
green,  brown,  slate.  White  and  red  are 
combined  with  those  of  the  series  so  as 
to  obtain  a very  large  number  of  wires  and 
pairs,  if  desired. 

COLOR  FADE-OMETER — Tradename 
for  color  testing  outfits  manufactured  by 
the  Atlas  Electric  Devices  Co.,  366  W.  Su- 
perior St.,  Chicago,  111. 

COLOR-MATCHING  LAMPS  AND  OUT- 
FITS.— Special  lamps  used  for  color 
matching  In  places  where  it  is  Important 
tn  see  colors  as  they  would  appear  in  dny- 
llght.  Where  extreme  refinement  of  def- 
inition Is  required  it  is  necessary  to  define 
what  kind  of  daylight  is  to  be  taken  as 
standard,  as  midday  sunlight,  north  sky- 
light, and  late  afternoon  or  early  morning 
sunlight  differ  in  the  relative  amount  of 
different  colors  of  the  spectrum. 

The  Moore  tube  light  filled  with  carbon 
dioxide  gives  daylight  color  values  without 
the  use  of  light  filters.  This  is  one  form 
of  color-matching  light  formerly  used.  The 
present  generally  used  forms  consist  of 
gas-filled  tungsten  lamps,  equipped  with 
globes  or  filter  glasses,  which  fitter  out  and 
absorb  the  excess  of  red  and  yellow  in  the 
tungsten  lamp  spectrum,  and  give  as  a 
result  a light  closely  approaching  day- 
light. A common  form  of  such  units  is  n 
reflector  in  which  the  lamp  is  placed,  and 
a glass  filling  the  mouth  of  the  reflector, 
through  which  all  the  light  must  pass. 
This  glass  is  of  the  proper  bluish  color  to 
absorb  the  proper. amount  of  red  and  yel- 
low light  to  permit  only  sufficient  light 
of  the  various  colors  to  pass  through  to 
give  daylight.  A less  accurate  method  of 
obtaining  daylight  in  common  use  is  to 
color  the  lamp  bulb,  as  in  the  Mazda  C-2 
lamp.  Inasmuch  as  the  correction  of  the 
tungsten  lamp  color  to  the  daylight  of  a 
north  sky  causes  considerable  loss  by  ab- 
sorption, the  colored  lamp  bulb  on  the 
market  at  present  only  contains  enough 
color  to  give  the  resultant  light  a color 
approaching  afternoon  sunlight.  Another 
unit  for  approximating  daylight  consists  of 
an  ordinary  tungsten  lamp  placed  in  a 
color-absorbing  reflector,  the  resulting  light 
being  the  sum  of  the  direct  and  reflected 
light.  For  stores,  retail  and  wholesale, 
and  for  manufacturers  of  materials  for 
wearing  apparel  and  other  colored  objects 
that  are  likely  to  be  observed  as  much 
under  artificial  light  as  under  daylight, 
units  which  give  both  ordinary  artificial 
and  daylight  are  made.  With  this  equip- 
ment high  Intensities  are  furnished,  so  that 
booths,  cabinets,  etc.,  are  not  found  neces- 
sary. 

Color-matching  lamps  and  outfits  are  of 
service  not  only  in  dry  goods  stores  and 
other  mercantile  establishments,  but  in  tex- 
tile mills,  dye  houses,  color  printing  rooms, 


paint  works,  etc.  Their  use  permits  much 
saving  of  time  over  the  former  practice  o 1 
waiting  for  a fairly  bright  day.  Their 
color  is  much  more  constant  than  that  of 
ordinary  daylight,  especially  in  districts 
where  cloudiness  often  prevails.  In  some 
industrial  establishments  all  color  selec- 
tion and  matching  is  done  under  the  light 
of  such  special  artificial  units,  an  entire 
room  being  not  infrequently  so  equipped 
exclusively  and  ordinary  daylight  entirely 
barred  from  it. 

Manufacturers: 

ARTIFICIAL  DAYLIGHTING  CO.,  INC., 
227  W.  17th  St.,  New  York.  N.  Y. 
Manufacturers  of  Macbeth  daylight 
lamps  and  Macbeth  color  indentifleation 
lamps.  Designed  in  close  cooperation 
with  the  users  from  the  standpoint  of 
seeing  color  truthfully  anywhere  at  any 
time.  Daylight  reproduction  is  guar- 
anteed; exactly  like  daylight  In  its  ef- 
fect on  colored  objects.  Used  since 
1916  In  hundreds  of  locations  for  color 
or  critical  eye  taxing  examinations. 
Furnishes  high  intensities  of  both  day- 
light and  ordinary  artificial  light  for 
observation  of  outdoor  and  indoor  color 
effects.  This  is  the  only  method  by 
which  matches  and  harmonizing  com- 
binations can  be  proven  satisfactory  or 
rejected,  as  different  base  dyes  will 
show  different  colors  matching  under 
one  light  and  not  under  another. 
Booths  and  cabinets  not  necessary.  All 
filters  are  glass  with  the  colors  in  the 
glass.  Are  guaranteed  against  heat 
breakage,  fading,  or  change  in  the  color 
of  light.  Daylight  reproduction  graded 
over  two  hundred  points  from  sunlight 
to  clear  north  skylight,  to  produce  any 
specified  color  or  intensity.  More  than 
twenty  sizes  and  styles  of  fixtures 
available  for  different  uses.  Using  clear 
glass  incandescent  lamps  on  any  service 
110-  to  126-  volts,  220-  to  250-  volts, 
d-c.  or  a-c.  Fixtures  keep  cool,  fully 
ventilated  to  redlice  the  radiant  heat 
below  the  fixtures  and  to  conform  with 
the  National  Board  of  Fire  Underwrit- 
ers’ rulings  that  exterior  parts  “shall 
not  exceed  200°  F.” — Adv. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
“Dalite.”  (See  display  adv.  pages 
1231-1234.) 

Bradford  & Co.,  I.  L.,  178  W.  Jackson 
Blvd.,  Chicago.  111.  “Bradllte.” 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Outfits  which  provide  a 
low-priced  illuminant  that  shows  colors 
in  their  true  values.  Used  in  dyeing 
and  finishing  plants,  dyestuff  plants, 
paper  mills,  and  general  testing  and  re- 
search laboratories.  Furnishes  prac- 
tically the  same  light  as  comes  from 
a clear  north  sky.  Can  be  furnished 
for  operation  on  110-  or  220-volt  a-c. 
or  d-c.  circuits.  See  adv.  pages  1203- 
1223.— Adv. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  HI. 
“Truda,”  “Trudalight.”  (See  display 
adv.  page  1405.) 

Turnbull  Electric  Mfg.  Co.,  Inc.,  1237 
Atlantic  Ave.,  Brooklyn,  N.  Y. 

COLOR-TESTING  OUTFITS.— This  ap- 
paratus is  used  to  determine  the  lasting 
qualities  of  colors  used  in  paints,  varnish- 
es, dyes,  lacquers,  etc.  Ordinarily  tests 
are  made  by  subjecting  the  samples  to 
bright  sunlight,  but  this  can  only  be  done 
for  relatively  few  hours  at  a time  with 
occasional  long  cloudy  Intervals  between 
with  little  sunlight  and,  of  course,  the 
regular  nights  intervening  also.  The  color- 
testing outfits  relieve  this  uncertainty  by 
providing  a lamp,  in  some  cases  a “day- 
light" lamp,  which  will  burn  continuously 
for  a considerable  period  of  time  and  at  a 
very  nearly  constant  candlepower  and 
color  value.  The  samples  are  arranged 
around  the  lamp  at  uniform  distances 
from  It  and  are  kept  In  this  position  for 
some  time.  Accelerated  comparative  tests 
are  thus  made  possible.  Dyed  materials 
are  very  often  tested  in  this  manner  to 
see  how  long  they  will  resist  the  action 
of  light  without  fading. 

Manufacturers: 

Atlas  Electric  Devices  Co.,  366  W.  Su- 
perior St.,  Chicago,  111.  “Color  Fade- 
Ometer.” 

COLORADO. — Trade  name  for  mine  sig- 
naling systems  manufactured  by  the  Flint 
Electric  & Mfg.  Co.,  1412  Delgany  St., 
Denver,  Colo. 


COLORADO  ELECTRIC  LIGHT,  POW- 
ER AND  RAILWAY  ASSOCIATION.— 

President,  Charles  A.  Semrad.  general 
manager,  Western  Light  & Power  Co., 
Boulder,  Colo.;  secretary.  Miss  M.  B.  W. 
Baker,  Denver  Gas  & Electric  Light  Co., 
Denver,  Colo. 

COLORING  OR  FROSTING  COM- 
POUNDS,  INCANDESCENT  LAM  P 

Specially  prepared  lacquers  or  coloring 
compounds  into  which  lamps  are  dipped 
to  give  various  colors.  The  compounds 
are  made  in  a number  of  forms,  some  dry- 
ing in  a very  few  minutes  and  others 
requiring  several  days  to  dry.  They  gen- 
erally are  furnfshed  In  liquid  form  and 
merely  require  thinning  in  some  cases. 
The  lamps  may  be  dipped  In  the  can  and 
then  set  aside  to  dry.  Frosting  compounds 
are  usually  applied  in  a similar  manner, 
although  they  are  sometimes  furnished  in 
powder  form  and  require  mixing. 

Colored  lamps  are  widely  used  to  give 
pleasing  color  effects  in  theaters,  signs, 
restaurants,  show  windows,  homes,  etc. 
Frosting  is  used  to  aid  diffusion  of  the 
direct  light  from  the  filament.  In  recent 
practice  permanently  colored  bulbs,  in 
which  the  glass  itself  is  colored  instead 
of  having  color  externally  applied,  have 
come  into  considerable  use  for  outdoor 
service  especially.  A white-enameled  bulb 
has  also  been  introduced  to  serve  in  places 
of  applied  frosting. 

Manufacturers: 

Arts  Electrical  Co.,  25  Grand  St.,  Troy, 
N.  Y.  “Safety  Frost.” 

Barrett  & Co.,  M.  L..  233  W.  Lake  St., 
Chicago,  111. 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal.  “Epco.” 

Franche  & Co.,  C.  E.,  440  Orleans  St., 
Chicago.  111.  “Ccfco,”  “Franco.” 
“Orleans.”  “Fermacolor”  coloring, 
“Puritan”  lamp  frosting. 

Frostol  Chemical  Co.,  Inc.,  799  Green- 
wich St.,  New  York.  N.  Y.  “Frostol.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Hallberg,  J.  H..  25  W.  45th  St.,  New 
York.  N.  Y. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  “Frost-On.” 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Cres- 
cent.” 

Technical  Color  & Chemical  Works,  382 
Hudson  St.,  New  York,  N.  Y.  “Red 
Devil.” 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  50th  St..  New  York,  N.  Y. 
“Signaloid.” 

Waukegan  Chemical  Co.,  Waukegan,  111. 

COLORLENS. — Trade  name  for  color 
lighting  equipment  manufactured  by  the 
National  X-Ray  Reflector  Co.,  236  W. 
Jackson  Blvd.,  Chicago,  111. 

COLOR- RAY. — Trade  name  for  color 
lighting  equipment  manufactured  by  the 
National  X-Ray  Reflector  Co.,  236  W.  Jack- 
son  Blvd.,  Chicago,  111. 

COLT’S  PATENT  FIRE  ARMS  MFG. 

CO. — Hartford,  Conn.  Manufacturer  of 
electric  dishwashers.  Exclusive  distribu- 
tors, Couch  & Dean,  1480  Broadway,  New 
York,  N.  Y. 

COLUMBIA. — Trade  name  for  amme- 
ters, voltmeters,  connectors  and  batteries 
manufactured  by  the  Canadian  National 
Carbon  Co.,  Ltd.,  Hillcrest  Park,  Toronto, 
Ont.,  Can. 

COLUMBIA. — Trade  name  for  incan- 
descent lamps  manufactured  by  the  Co- 
lumbia Lamp  Division,  National  Lamp 
Works  of  General  Electric  Co.,  St.  Louis. 
Mo. 

COLUMBIA. — Trade  name  for  electrical 
cabinets,  cutout  boxes  and  safety  switches 
manufactured  by  the  Columbia  Metal  Box 
Co.,  224-228  E.  144th  St.,  New  York,  N.  Y. 

COLUMBIA. — Trade  name  for  armored 
cable  and  flexible  metallic  conduit  manu- 
factured by  the  Columbia  Metal  Hose 
Works,  640-550  W.  58th  St.,  New  York, 
N.  Y. 

COLUMBIA — Trade  name  for  electrical 
dental  instruments  manufactured  by  the 
Columbia  X-Ray  & Electric  Corp.,  Austin 
PI.  & E.  144th  St..  New  York.  N.  Y. 

COLUMBIA. — Trade  name  for  batteries, 
pocket  ammeters  and  voltmeters,  carbons 
and  other  carbon  products  manufactured 
by  the  National  Carbon  Co.,  Inc..  Highland 
& Madison  Avos.,  Cleveland,  Ohio. 

COLUMBIA. — Trade  name  for  watt-hour 
meters  manufactured  by  the  Roller-Smith 
Co.,  233  Broadway,  New  York,  N.  Y. 
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COLUMBIA. — Trade  name  for  graces 
manufactured  by  the  Schaeffer  & Buden- 
berg  Mfg.  Co.,  Inc.,  Brooklyn,  N.  Y. 

COLUMBIA.*— Trade  name  for  electric 
dumbwaiters  manufactured  by  J.  G.  Spei 
del.  Reading:.  Pa. 

COLUMBIA  QRAFONOLA. — Trade  name 
for  electrically  operated  phonographs  man- 
ufactured by  the  Columbia  Graphophone 
Co.,  Woolworth  Bldg.,  New  York,  N.  Y. 

COLUMBIA  QRAPHAPHONE  CO.— New 
York,  N.  Y.  Manufacturer  of  electric  dic- 
tating systems  and  phonographs.  Presi- 
dent, Van  Horn  Ely;  vice-president,  secre- 
tary and  treasurer,  C.  W.  Wooddot;  vice- 
president  and  general  manager,  H.  L.  Will- 
son.  Main  office,  Woolworth  Bldg.,  New 
York,  N.  Y.  Factory,  Bridgeport,  Conn. 
Branch  offices.  Akron,  Ohio;  Atlanta,  Ga.; 
Baltimore,  Md.:  Birmingham,  Ala.;  Bos- 
ton, Mass.;  Buffalo.  N.  Y.;  Chicago,  111.; 
Cincinnati,  Ohio;  Cleveland.  Ohio;  Dallas. 
Tex.;  Denver,  Colo.;  Detroit.  MIoh.;  Des 
Moines.  Iowa;  Grand  Rapids.  Mich.;  Hart- 
ford, Conn.;  Indianapolis.  Ind. ; Kansas 
City,  Mo.;  Los  Angeles,  Cal.;  Minneapolis. 
Minn.;  Montreal.  Que.,  Can.;  New  Haven, 
Conn.;  New  Orleans.  La.;  New  York,  N.  Y.; 
Pittsburgh,  Pa.;  Philadelphia,  Pa.;  Port- 
land. Ore.;  Providence.  R.  I.;  Rochester, 
N.  Y.;  Salt  Lake  City,  Utah;  San  Fran- 
cisco. Cal.;  Seattle.  Wash.;  Spokane. 
Wash.;  Springfield.  Mass.;  St.  Louis.  Mo.; 
St.  Paul,  Minn.;  Toledo.  Ohio;  Toronto, 
Ont.,  Can.;  Washington,  D.  C.;  Worcester, 
Mass. 

COLUMBIA  HOIST  & CRANE  CO— 

Borden  & Van  Pelt  Aves..  Long  Island  City. 
N.  Y.  Manufacturer  of  electric  cranes  and 
hoists.  Business  established  1916.  Pres- 
ident and  treasurer.  L.  U.  La  Caur;  vice- 
president  and  general  manager,  S J 
Devoe;  secretary.  E.  V.  Vorm;  sales  man- 
ager, S.  Lawrence. 

COLUMSIA  HOT  8HOT. — Trade  name 
for  Ignition  batteries  manufactured  by  the 
National  Carbon  Co..  Inc..  Highland  & 
Madison  Aves.,  Cleveland,  Ohio. 

COLUMBIA  LAMP  DIVISION.  NA- 

Ili!otri«I'o«P  'T°RKS  OF  GENERAL 

— St'  Mo-  Manufac- 

turer  of  Incandescent  lamps.  A.  C.  Gar- 
rljon  general  manager.  Main  office.  706 
,?*•*  St.  Louis,  Mo.  Branch  offl- 
£*•.  4!LPyiade,p£la  Bourse.  Philadelphia. 
£*-200  Devonshire  St..  Boston,  Mass.; 
316-326  S.  Wells  St.,  Chicago,  111. 

machine  works  a 

MALLEABLE  IRON  CO— Brooklyn.  N.  Y 
Manufacturer  of  electric  railway  car  equip- 
ment and  tools.  Main  office.  Atlantic  Ave. 

A Chestnut  St.  Brooklyn.  N.  Y.  Branch 
office.  50  Church  St.,  New  York.  N.  Y 
Sales  representatives.  J.  L.  Whittaker,  141 
^•*Iioston'  Mass - E-  Allison  Thron- 
well,  1026-7  Atlanta  Trust  Bldg.,  Atanta, 
Ga. 

COLUMBIA  METAL  BOX  CO— New 

York.  N.  Y.  Manufacturer  of  cutout  boxes, 
safety  switches,  steel  cabinets,  etc.  Busi- 
ness established  1908.  President,  treasurer 
and  general  manager.  A.  E.  Blackman; 
vice-president,  A.  A.  Parmet.  M.  J.  Karp; 
secretary.  J.  Freldman.  Main  office.  224- 
223  E.  144th  St.,  New  York,  N.  Y.  Branch 
offices.  10  High  St..  Boston.  Mass.;  1111 
Keystone  Bldg.,  Pittsburgh,  Pa.;  1160 
Monadnock  Block.  Chicago,  111.;  568  1st 
Ave.,  S..  Seattle,  Wash. 

METAL  HOSE  WORKS- 
540  W.  58th  St.,  New  York,  N.  Y.  Manu- 
facturer of  armored  cable. 

ro?.OLUJJBlA#  8JEEL  CO.,  THE— Elyria. 
Ohio.  Manufacturer  of  sheet  steel  for 
?iS£tr,<5l  Proses.  Business  established 
1902.  President,  C.  D.  Smith;  vice-presi- 
dent and  general  manager,  Charles  E. 
^aier;  secretanr.  E.  J.  Scott;  treasurer, 
w.  ju  smith.  Sales  representatives.  Edgar 
^•  Ward’s  Sons  Co.,  Boston,  Mass.,  Phila- 
delphia. Pa.,  Newark.  N.  J.,  1455  W.  37th 
St  Chicago.  111.;  Pittsburgh  Shafting  Co. 
of  Detroit,  Detroit,  Mich. 

*’RAY  * ELECTRIC 
S°iP*T;AuitIn  p|*  & E-  144th  St..  New 
York,  N.  Y.  Manufacturer  of  electrical 
cental  instruments.  Business  established 
1917.  President  and  general  manager,  B. 

L.  Spitzer;  vice-president,  R.  Spitzer;  sec- 
retary, treasurer  and  sales  manager.  F.  A. 
Spolane. 

COLUMBIAN  HARDWARE  CO.,  THE. 
—Cleveland,  Ohio.  Manufacturer  of  switch 
boxes. 

COLUMBUS— Trade  name  for  chains 
manufactured  by  the  Columbus  McKinnon 
Chain  Co.,  Columbus,  Ohio. 


COLUMBUS. — Trade  name  for  insulating 
paints,  varnishes,  compounds,  etc.,  manu- 
factured by  the  Columbus  Varnish  Co.,  264 
Cozzlns  St.,  Columbus,  Ohio. 

COLUMBUS  HANDLE  A TOOL  CO., 
THE. — Columbus,  Ind.  Manufacturer  of 
linemen’s  tools.  Business  established  1890. 
President  and  general  manager,  H.  Lee 
Bassett:  vice-presidents,  William  F.  Bas- 
sett and  Jesse  E.  May;  secretary,  Herbert 
W.-  Bassett;  treasurer,  C.  S.  Way.  Sales 
representative,  Surpless  Dunn  & Co..  Chi- 
cago, 111.,  and  New  York,  N.  Y. 

COLUMBUS-McKINNON  CHAIN  CO— 
Columbus.  Ohio.  Manufacturer  of  chains. 
Business  established  1900.  President  and 
general  manager,  C.  M.  Wambaugh;  vice- 
presidents,  George  J.  Armstrong,  Daniel 
Carroll;  secretary,  A.  R.  Markel;  treasurer, 
L.  E.  McKinnon;  sales  manager,  J.  M. 
White.  Main  office,  6th  & Merritt  Sts., 
Columbus.  Ohio.  Branch  offices.  30  Church 
St..  New  York,  N.  Y.;  Union  Bank  Bldg., 
Pittsburgh.  Pa.;  Railway  Exchange  Bldg., 
Chicago.  111.;  1310  Pioneer  Bldg.,  St.  Paul. 
Minn.;  Southwestern  Life  Bldg.,  Dallas. 
Tex.;  401  Wells  Fargo  Bldg.,  San  Fran- 
cisco, Cal. 

COLUMBUS  VARNISH  CO.,  THE— 264 
Cozzins  St.,  Columbus,  Ohio.  Manufacturer 
of  Insulating  paints,  varnishes,  compounds, 
etc.  Business  established  1892.  President, 
treasurer  and  general  manager.  W.  S. 
Hanna;  vice-presidents,  S.  W.  Hanna;  J. 
H.  Bryant.  J.  B.  Hanna:  secretary.  W.  K. 
Soheer;  sales  manager,  S.  W.  Hanna. 

COLYTT  LABORATORIES.  — 565  W. 
Washington  St.,  Chicago,  111.  Manufac- 
turers of  telephone  mouthpieces  and  ear 
cushions  for  telephone  receivers.  Business 
established  1914.  Frederick  A.  Watkins, 
proprietor.  Sales  representative.  Standard 
Circulation  Co.,  324  Perry  Bldg.,  Philadel- 
phia, Pa. 

COMBAT. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Commercial 
Battery  Co..  759  Boston  Ave.,  Chicago,  111. 

COMBER. — Trade  name  for  leather  belt- 
ing manufactured  by  George  Rahmann  & 
Co.,  31  Spruce  St.,  New  York,  N.  Y. 

•,S?,'iB,NAT,ON  engine  A COMPRES- 
SOR  CO.,  INC.,  THE— 16  Leon  St..  Brad- 
ford. Pa.  Manufacturer  of  gas  and  gaso- 
line engines.  Business  established  1895. 
President,  R.  A.  Dresser;  vice-president 
and  general  manager,  C.  F.  Watriss;  sec- 
retary and  treasurer,  Howard  Whitling. 

, COMBS. — Trade  name  for  gyratory  foun- 
dry riddle  made  by  the  Great  Western  Mfg. 
Co.,  Box  813,  Leavenworth,  Kans. 

COMBS,  ELECTRICALLY  HEATED— 

A comb  equipped  along  and  within  the 
i-  wJth  an  insulated  heating  element 
which  is  connected  to  electrical  supply 
w through  the  comb  handle;  it  is  fitted 
with  flexible  cord  and  attachment  plug  for 
connection  to  a lamp  socket  or  receptacle. 
Such  combs  take  only  40  or  50  watts  and 
are  useful  In  drying  the  hair  after  a sham- 
poo. Combs  are  also  made  for  attachment 
to  electric  curling  irons;  the  back  of  the 
comb  is  hollow  and  can  be  slipped  snugly 
over  the  round  nickeled  rod  of  the  ourler 
so  that  the  heating  element  in  the  latter 
heats  the  comb. 

Manufacturers: 

LANDERS  FRARY  & CLARK.  New 
Britain,  Conn.  “Universal.” 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Hold-Heet.” 

C®1 MBUSTION  ENGINEERING  CORP— 
New  York,  N.  Y.  Manufacturer  of  me- 
chanical stokers  and  furnace  equipment. 
President,  George  E.  Learned;  vice-presi- 
TL?nT?’  y*  8antrY’  J*  Skelly;  secretary, 

M Talmadge;  treasurer,  G.  H.  Hansel. 
Main  office  43-47  Broad  St..  New  York, 

N.  Y.;  Factories,  Pottsville,  Pa,;  Coshoc- 
ton, Pa.;  Frederick,  Md.;  Galt,  Ont.,  Can. 
Branch  offices  Philadelphia,  Pa.;  Hazleton, 
Pa.;  Pittsburgh.  Pa.;  Albany,  N.  Y.;  Bos- 
ton’ Mass.;  Detroit,  Mich.;  Milwaukee. 
Wis  ; Birmingham,  Ala.;  Salt  Lake  City. 
Utah;  Denver,  Colo.;  38  S.  Dearborn  St 
Chicago.  111.;  521  Candler  Bldg..  Atlanta,’ 

Ga.  Sales  representatives,  L.  S.  Pollard 
Co.,  Minneapolis,  Minn.;  Omaha,  Neb.; 
Taylor  Engineering  Co.,  Vancouver,  B.  C.. 
Can.;  John  T.  Farmer,  Montreal,  Que. 

Can. 

COME  IN  ON  THE  LINE. — An  expres- 
sion which  means  that  a person  connects 
a telephone  set  across  the  line  so  that  he 
can  hear  and  talk.  Sometimes  spoken  of 
as  ‘Getting”  in  on  a line. 

COME- ALONG. — Trade  name  for  wire 
grips  manufactured  by  Mathias  Klein  & 
Sons,  3200  Belmont  Ave.,  Chicago,  111 


COMEALONG.  — A name  much  used 
among  linemen  for  a type  of  wire  grip. 
See  Grips,  wire. 

COMET. — Trade  name  for  generators, 
magnetos,  marine  lighting  sets,  ignition 
sets  and  truck  and  tractor  lighting  sets 
hy  the  Comet  Electric  Co., 
1237-1241  St.  Paul  St.,  Indianapolis,  Ind. 

.CPM  ET— Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co.,  Morristown,  N.  J. 

• ?°J1?EI,BA,TTERY  CO”  THE— 1362  E. 
Ad  Cleveland,  Ohio.  Manufacturer  of 
flashlight  batteries  and  cases.  Business 
established  1918.  President,  Martin  C. 
Krogh;  vloe-president,  DeMott  Modisette; 
secretary,  treasurer  and  sales  manager,  R. 
G.  Youngmeyer;  general  manager,  William 
Sales  representatives,  Stocker 
& Stott,  180  N.  Market  St.,  Chicago,  111. ; 
Arlington  Specialty  Co.,  307  Slaughter 
Bldg.,  Dallas,  Ter. 

COMET  ELECTRIC  CO.,  THE. 1237- 

1241  St.  Paul  St.,  Indianapolis,  Ind.  Man- 
ufacturer of  generators,  marine  lighting 
. magnetos  and  truck  and  tractor 
lighting  sets.  Business  established  1920. 
President  and  treasurer,  Paul  H.  White: 
vice-president,  Edgar  H.  Evans;  secretary 
and  sales  manager.  B.  E.  Avey.  Sales 
representatives,  John  L.  Madsen.  i20  Lib- 
erty Si  ’^New  York*  N-  Y ‘*  p-  M.  Cobble- 
deck  & Co.,  San  Francisco,  Cal. 

. MfORT •~TTad1e  name  for  electric 
heating  pads  and  air  medicators  manufac- 
rv5edaeoy*  V1®*  Comfort  Electric  Atomizer 
Co.,  959  1st  Ave.,  New  York,  N.  Y. 

_£2mEORT  ELECTRIC  atomizer  CO., 
THE— 959  1st  Ave.,  New  York.  N.  Y 
Manufacturer  of  electric  heating  pads  and 
air  medicators.  v 

COMFY— Trade  name  for  electrically 
heated  blanket  manufactured  by  F.  H. 
Hainert  & Son,  Minneapolis,  Minn. 

COMMERCIAL. — Trade  name  for  electric 
sewing  machines  manufactured  by  the 
Commercial  Electrical  Supply  Co..  Broad- 
way & Spruce  Sts.,  St.  Louis.  Mo. 

COMMERCIAL. — Trade  name  for  en- 
closed  fuses  manufactured  by  the  Commer- 
cial Enolosed  Fuse  Co.,  1317  Willow  Ave.. 
Hoboken,  N.  J. 

COMMERCIAL. — Trade  name  for  square 
flax  packing  manufactured  by  the  General 

Charfesto*  K'  °“"  27  Cumber,and 

COMMERCIAL— Trade  name  for  ball 
bearings  manufactured  by  the  Schatz  Mfg. 
Co..  Poughkeepsie,  N.  Y. 

COMMERCIAL  BATTERY  CO— 759  Bos- 
ton Ave.,  Chicago,  111.  Manufacturer  of 
storage  batteries.  Proprietor,  J.  C.  Mohr. 

/.<fol!llME?CIAL  electrical  supply 

CO— Broadway  & Spruce  Sts.,  St.  Louis, 
Mo.  Manufacturer  of  electric  sewing  ma- 
chines, friction  tape  and  motor- generators 
for  batten:  charging.  President  and 
treasurer  William  H.  Nolker;  vice-pres- 
ident and  secretary,  Robert  E.  Nolker. 

i*»?-7°Kr,l(!tERCIlAL  ENCLOSED  FUSE  CO- 
1317  Willow  Ave.,  Hoboken,  N.  J.  Manu- 
facturer  of  enclosed  fuses.  Business  estab- 
lished 1908.  President  and  treasurer,  F.  J. 
Rooney;  vice-president,  J.  Rooney;  secre- 
tary, Jerome  C.  Jackson. 

0 COWMERC,AL  EXCELITE  CO.,  INC- 
312  N.  Eutaw  St.,  Baltimore.  Md.  Manu- 
facturer of  commercial  lighting  fixtures. 
President,  Louis  M.  Rubin;  treasurer, 
Harry  Rubin;  secretary,  Irving  Rubin. 

COMMERCIAL  LIGHTING  WORKS 
INC— 154  W Lake  St.,  Chica£,  IlKMan- 
Uf?cJE?,r£r  *ot  M&hting  fixtures.  Business 
established  1919.  President  and  general 
manager,  Louis  Goldberg;  vice-president 
and  secretary,  Harry  Schaeffer;  treasurer, 
GtoWberg.  Sales  representatives, 

Yo?k  N YBr°8'’  110  W'  34th  St*‘  NeW 

COMMERCIAL  RESEARCH  CO.,  THE. 

—18  E.  41st  St.,  New  York,  N.  Y.  Manu- 
po?ntsGr  °f  molybdenum  wire  and  contact 

COMMERCE  UTILITIES  MFG.  CO— 

160  N.  Wells  St.,  Chicago,  111.  Manufac- 
turer of  electric  signs.  President,  A.  W 
Fiege;  vice-president  and  general  man- 
Tufts;  secretary  and  treasurer, 

A.  W.  Rimke. 

COMMERC|AL  SECTION,  NATIONAL 
ELECTRIC  LIGHT  ASSOCIATION 

Chairman,  M.  S.  Seelman,  Jr..  Brooklyn 
Edison  Co.,  Inc.,  Brooklyn.  N.  Y.;  secre- 
tary, R.  H.  Tillman,  new  business  manager. 
Consolidated  Gas,  Electric  Light  & Power 
Co.  of  Baltimore,  Baltimore.  Md. 
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COMMERCIAL  TRUCK  CO.— Philadel- 
phia, Pa.  Manufacturer  of  commercial 
electric  trucks.  Business  established  1906. 
President.  E.  R.  Whitney;  vice-president, 
H.  S.  O’Brien;  secret  ary- treasurer  and 
general  manager.  F.  E.  Whitney;  sales 
manager,  R.  K.  Merrick.  Main  office,  27th 
& Brown  Sts.,  Philadelphia.  Pa.  Branch 
office,  405  Lexington  Ave.,  New  York,  N.  Y. 
Sales  representatives,  M.  I.  Stone,  Eastern 
Electric  Vehicle  Co..  179  W.  1st  St.,  Boston. 
Mass.;  J.  A.  Sterrett.  1358  “D”  St..  Wash- 
ington. D.  C.;  J.  E.  Fagan,  256  Main  St., 
Buffalo.  N.  Y.;  Arthur  McNall,  Lawrence 
St.  & East  Ave.,  Rochester,  N.  Y.;  J.  & M. 
Electric  Co..  26  Bank  PI.,  Utica.  N.  Y.; 
Willis  M.  Thayer,  266  Pearl  St.,  Hartford, 
Conn. 

COMMON  SENSE. — Trade  name  for  elec- 
tric washing  machines  manufactured  by 
the  Schuyler  Electric  Co..  Berkeley.  Cal. 

COMMUTATE. — To  reverse  by  mechan- 
ical means  the  direction  of  a current,  as 
through  a commutator  on  a d-c.  gener- 
ator. In  machines  provided  wdth  commu- 
tators the  reversal  of  the  current  takes 
place  successively  in  the  armature  coils 
while  the  commutator  segments  to  which 
a coil  is  connected  are  passing  under  the 
brushes.  The  self-inductance  of  the  coil 
opposes  the  reversal  of  the  current  so  that, 
if  the  change  is  not  completed  when  the 
segments  leave  the  brushes,  a spark  oc- 
curs. This  may  be  prevented  by  having 
the  coils  cut  a “commutating  field”  which 
develops  an  e.m.f.  approximated  equal 
and  opposite  to  the  e.m.f.  of  self-induc- 
tance. Such  a field  is  often  provided  bv  a 
series  winding  on  an  auxiliary  pole,  called 
an  interpole  or  commutating  pole. 

COMMUTATING  POLE.— A small  pole 
placed  between  the  main  field  poles  of  d-c. 
machines  and  provided  with  a series  wind- 
ing so  as  to  produce  a commutating  field 
proportional  to  the  load  current.  Also 
called  interpole.  Such  poles  are  very  com- 
monly used  on  d-o.  generators,  adjustable- 
speed  d-c.  motors,  d-c.  railway  motors, 
and  synchronous  converters.  They  prac- 
tically eliminate  sparking. 

COMMUTATION. — The  act  of  commu- 
tating. or  reversing  a current  by  mechan- 
ical means.  The  term  is  most  commonly 
employed  to  denote  the  reversals  wdiich 
are  produced  by  means  of  commutators  on 
electric  generators  and  motors. 

COMMUTATOR. — In  general,  a device 
that  reverses  the  direction  of  a current; 
more  commonly,  a multisegmcnted  struc- 
ture attached  to  the  armature  of  a dyna- 
moelectric  machine,  which  serves  to  re- 
verse the  direction  of  the  ourrent  In  the 
armature  coils  as  the  commutator  bars  or 
segments,  to  which  these  coils  are  con- 
nected, pass  under  the  brushes  that  bear 
on  the  commutator.  In  a d-c.  generator 
or  motor,  the  commutator  maintains  the 
current  in  the  external  circuits  practically 
constant  wrhile  that  In  the  armature  con- 
ductors alternates  as  they  pass  from  one 
pole  to  the  next.  In  a-c.  motors,  the  com- 
mutator causes  the  current  in  the  arma- 
ture colls  to  reverse  independently  of  the 
reversals  in  the  entire  circuit.  The  pri- 
mary object  of  the  commutator  In  d-c. 
machines  and  in  some  a-c.  motors  Is  to 
control  the  relative  directions  of  the  cur- 
rent inside  and  outside  the  armature.  In 
other  a-c.  motors,  the  object  of  the  com- 
mutator Is  to  assist  in  providing  a means 
for  controlling  the  speed  or  for  modifying 
the  power-factor  of  the  motor. 

Commutators  are  generally  built  of  bars 
or  segments  of  copper  insulated  from  each 
other  by  mica  and  assembled  to  form 
(usually)  cylindrical  surfaces  on  which  the 
brushes  make  electrical  contact.  The  bars 
are  electrically  connected  to  the  armature 
conductors  directly  or  through  commutator 
risers.  The  usual  cylindrical  type  of  com- 
mutator lengthens  the  armature  shaft  con- 
siderably. In  some  machines  this  addi- 
tional length  of  shaft  is  objectionable 
where  the  space  available  for  the  machine 
is  very  cramped;  in  such  cases  the  com- 
mutator is  built  as  a plane  circular  ring 
with  flat  radial  bars  or  segments;  in  this 
radial  or  disk  type  the  brushes  bearing 
against  the  bars  are  parallel  or  nearly 
parallel  with  the  shaft. 

COMMUTATOR  BARS.— The  conducting 
bars  constituting  the  contact  parts  of  a 
commutator.  For  details  and  manufac- 
turers see  Bars,  commutator. 

COMMUTATOR  BUILDING  RING.— A 
ring  provided  with  movable  segments  and 
adjusting  screws  for  holding  and  clamping 
a commutator  while  It  is  being  assembled. 


COMMUTATOR  CO.— 125  1st  St..  N.. 
Minneapolis,  Minn.  Manufacturer  of  com- 
mutators and  commutator  parts.  Business 
established  1896.  President,  R.  D.  Boneu: 
vioe-president.  M.  C.  Boneu;  secretary, 
R.  E.  Hutchins. 

COMMUTATOR  FILLING.— The  com- 
pletely assembled  set  of  commutator  bars, 
insulating  segments  and  all  Insulating  rings 
and  sleeves  is  sometimes  called  the  com- 
mutator filling.  The  filling  is  usually  com- 
pressed and  baked  before  it  is  assembled 
into  the  commutator  shell. 

COMMUTATOR  INSULATING  SEG- 
MENTS, RINGS,  COLLARS  AND 
SLEEVES. — The  insulation  between  the 
sides  of  the  commutator  bars  is  almost 
always  made  of  mica  pl&tes  or  sheets, 
often  called  commutator  insulating  seg- 
ments. All  Insulation  between  the  ends 
of  the  assembled  commutator  bars  and  the 
ends  of  the  supporting  shell  is  usually 
made  of  mica  or  mica  composition  rings, 
properly  called  commutator  insulating 
rings.  These  rings  are  of  several  shapes; 
flat  rings  that  fit  against  the  square  lower 
ends  of  the  bars;  plain  or  straight  taper 
rings,  curved  taper  rings,  tapered  band 
rings  and  V-rings,  or  double-taper  rings 
that  fit  into  the  V or  constricted  parts 
of  the  bars.  V-rings  are  made  solid  for 
small  commutators  and  sectional  for  large 
ones  such  as  exceed  about  24  ins.  in  diam- 
eter; the  sectional  rings  are  made  In  two 
layers  with  overlapping  Joints.  Taper  and 
V-rings  are  sometimes  called  commutator 
collars.  Below  the  commutator  bars  and 
separating  them  from  the  shell  is  an  in- 
sulating sleeve  usually  made  of  mica  or 
mica  composition.  Fiber  and  Bakelite  or 
similar  molded  insulations  are  often  used 
for  the  small  commutators  in  place  of 
mica. 

Manufacturers: 

AMERICAN  BRASS  CO..  THE,  Water- 
bury.  Conn.  Straight  bars  of  commer- 
cial lengths,  multiples  of  a given 
length,  and  in  the  form  of  segments 
sawed  or  punched  to  size.  The  con- 
ductivity of  commutator  copper  is 
maintained  fully  up  ~to  the  standard  of 
hard  drawn  copper  wire  of  the  highest 
grade.  (For  location  of  mills  and  fac- 
tories. see  alphabetical  listing  under 
firm  name.) — Adv. 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

Cameron  Electrical  Mfg.  Co.,  205  Main 
St.,  Ansonia,  Conn.  (Segments.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Ifyler  Sts.,  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 
Micabond  commutator  rings  and  seg- 
ments are  manufactured  in  all  sizes 
and  kinds  from  the 
smallest  vacuum 
cleaner  motor  to  the 
largest  types  of  spe- 
cial motors,  fur- 
nished In  any  style, 
complete  “V”  ring, 
bands  and  tapers, 
cones  or  sets.  Seg- 
ments furnished  to 
any  desired  drawing 
of  finest  quality 
plate.  For  other 
Chicago  Mica  Co. 

Micabond  products  see  dis- 
Commutator  Ring  play  adv.  page  1320. 

— Adv. 

Commutator  Co.,  125  1st  St.,  N.,  Minne- 
apolis. Minn. 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St..  E.,  Toronto,  Ont..  Can. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
“Diamond  F.“* 

Doubleday-Hill  Electric  Co.,  719-21  Lib- 
erty Ave.,  Pittsburgh,  Pa. 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St..  Philadelphia,  Pa. 

Eureka  Co.,  North  East,  Pa. 

Fillion,  Inc.,  S.  O.,  68  Murray  St.,  New 
York,  N.  Y. 

Gee  Electric  Co.,  Wheeling,  W.  Va.  (Seg- 
ments.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Hungerford  Brass  & Copper  Co..  IT.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Mathias-Hnrt  Co.,  516  Atlantic  Ave., 
Boston,  Mass. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  (Rings  and  segments.) 
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Mica  Insulator  Co.,  Ltd.,  Victoriavllle, 
Que.,  Can. 

Mica  Mfg.  Co.,  The,  136  Johnson  St., 
Brooklyn,  N.  Y. 

Philadelphia  Electrical  & Mfg.  Co..  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
"Pemco.*' 

Phonograph  Appliance  Co.,  174  Wooster 
St..  New  York,  N.  Y. 

ROME  BRASS  & COPPER  CO.,  Rome, 
N.  Y.  We  specialize  in  furnishing 
“Rome  Quality”  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commuta- 
tor bars,  segments,  busbars  and  spe- 
cial shapes  exactly  suited  for  all 
phases  or  the  electrical  industry.  See 
display  adv.  page  1247. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Tallman  Brass  & Metal.  Ltd.,  Wilson 
St.,  Hamilton,  Ont.,  Can. 

Tar  Heel  Mica  Co.,  The,  Plumtree.  N.  C. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMMUTATOR  PITCH.— See  Pitch,  com- 
mutator. 

COMMUTATOR  RING. — An  insulated 
metal  ring  or  band,  usually  of  steel,  placed 
around  a commutator  for  the  purpose  of 
holding  the  bars  securely  in  place.  These 
rings  are  used  only  on  high-speed  com- 
mutators to  prevent  the  commutator  burst- 
ing to  pieces  on  account  of  high  centrifugal 
force. 

COMMUTATOR  RISER.— The  electrical 
conductor,  extending  usually  radially,  from 
a commutator  bar  to  the  armature  winding. 
In  small  machines  the  terminal  wire  of  each 
armature  coil  is  connected  directly  to  the 
commutator  bar,  but  in  large  machines 
commutator  risers  serve  as  a connection 
between  the  winding  and  the  commutator. 
The  outer  end  of  the  riser  is  often  notched 
to  facilitate  soldering  the  wire. 

COMMUTATOR  SHELL.— The  complete 
metal  support  Into  which  the  commutator 
filling  is  assembled.  It  consists  of' several 
parts,  varying  in  number  with  the  size 
and  design  of  commutator.  These  parts 
may  include  a hub,  clamping  rings  or  fol- 
lowers, clamping  bolts  or  studs.  The  shell 
of  the  completed  commutator  is  usually 
keyed  to  the  armature  shaft,  sleeve  or 
spider. 

COMMUTATOR  SLOTTING.— Commuta- 
tor slotting  consists  of  removing  the  mica 
insulation  between  bars  to  a slight  depth, 
usually  /i  to  A in.  below  the  surface  of 
the  commutator.  It  permits  the  use  of  a 
hard  low  friction  brush  without  abrasive 
action.  The  use  of  this  kind  of  a brush 
not  only  gives  a longer  brush  l’fe,  but  will 
make  the  commutator  outwear  the  rest  of 
the  machine.  It  also  reduces  about  70%  of 
the  power  loss  caused  by  high-friction 
brushes,  which  is  quite  a factor  in  raising 
the  efficiency  of  m^ny  machines.  High 
mica  is  usually  the  result  of  sparking 
which  burns  away  the  copper  bars,  leaving 
the  mica  protruding;  this  condition  con- 
tinues to  grow  worse  if  once  started  and 
produces  flat  spots,  further  sparking,  glow- 
ing of  the  brushes,  heating  of  the  com- 
mutator, etc.,  all  of  which  are  obviated 
by  undercutting  the  mica.  Where  the  com- 
mutator cannot  be  kept  free  from  oil  and 
greasy  dirt,  it  is  well  to  undercut  it  and 
fill  up  the  slots  with  cement,  paint  or  air- 
drying varnish.  The  use  of  a commutator 
stone  or  undercut  commutators  is  Impor- 
tant, as  even  fine  sandpaper  will  leave 
scratches  which  the  nonabras've  brush  may 
take  weeks  to  wear  down. 

COMMUTATOR  SLOTTING  FILES  AND 
DEVICES. — Outfits  for  removing  the  mica 
insulation  between  commutator  bars  for  a 
short  distance  below  the  outside  surface. 
These  are  usually  small  hand-operated  de- 
vices which  may  be  used  without  remov- 
ing the  armature.  One  common  form  is  a 
sharp  tipped  three-cornered  file  which  cuts 
a “V”  slot.  They  are  also  used  to  clean 
out  the  slots  after  they  have  been  under- 
cut by  some  other  slotting  machine.  Mod- 
ifications of  hacksaws  are  sometimes  used, 
also  occasionally  knife  blades;  these  re- 
quire greater  care  and  are  not  so  rapid  as 
the  special  slotting  files. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton.  Ont.,  Can. 

GREEN  EQUIPMENT  CORP.,  53  W. 
Jackson  Blvd.,  Chicago,  111.  “Aurand.” 

MarUndale  Electric  Co..  The,  11737 
Detroit  Ave.,  Cleveland,  Ohio. 

Thompson  Mfg.  Co.,  Meadviile,  Pa. 
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COMMUTATOR  SLOTTING  MACHINES. 

—Machines  for  removing  the  insulation  be- 
tween commutator  bars  for  a short  distance 
below  the  outside  surface.  These  machines 
are  generally  designed  to  be  used  on  arma- 
# tures  after  they  have  been  removed  from 
the  motor  or  generator  and  mounted  in  a 
lathe,  shaper,  or  special  stand.  In  general, 
they  consist  of  a small  milling  saw  (about 
0.005  in.  larger  than  the  width  of  the  mica), 
which  is  mounted  in  an  adjustable  pedes- 
tal and  moved  along  the  slot.  Specially 
ground  tools  placed  in  a shaper  are  also 
used. 

Manufacturers: 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Electrical  Devices  Co.,  Mt.  Vernon,  N.  Y. 
“Burke." 

GREEN  EQUIPMENT  CORF.,  Monad- 
nock  Block,  Chicago,  111.  The  "Aurand" 
commutator  slotter,  a motor-driven, 
hand-operated  portable  tool,  weighing 
only  ten  pounds,  hence  easily  operated. 


“Aurand”  Commutator  Slotter 


Carries  a saw,  guide,  depth  shoe, 

et  cetera,  assuring  perfect  operation. 
Including  a universal  motor  for  opera- 
tion at  either  110-  or  220-volt  service. 
— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMMUTATOR  STONES.— An  abrasive 
stone,  either  natural  or  artificial,  for  re- 
moving inequalities  on  the  surface  of  a 
commutator  resulting  from  the  wear  of 
the  brushes.  Application  of  such  stones 
witl\  a moderate  pressure  against  the  com- 
mutator smooths  it  much  more  effectively 
than  the  old  method  of  using  sandpaper  on 
a wooden  block,  which  often  left  the  com- 
mutator seriously  scratched  though  gener- 
ally more  even  than  before  the  paper  was 
applied.  Commutator  stones  are  of  several 
grades  of  fineness;  the  coarse  grades  are 
used  on  badly  worn  commutators,  then 
finer  grades  are  applied  for  finishing  and 
finnjly  polishing. 

Manufacturers: 

ACME  ABRASIVE  CO.,  2221-23  Orchard 
St..  Chicago,  III.  "Acme." 

Jloston  Armature  Works,  77  Washington 
St..  N\,  Boston,  Mass. 

Canadian  Aloxite  Co.,  The,  Niagara  Falls. 
Ont..  Can. 

Carborundum  Co.,  The,  Niagara  Falls, 
N.  Y. 

GREEN  EQUIPMENT  CORP.,  Monad- 
nock  Block.  Chicago,  111.  "Acme"  com- 
mutator stone  is  an  abrasive  block  (type 
UF  below),  made  in  different  types, 
sizes  and  grades  to  meet  the  various 
sizes  and  speeds  of  commutators  and 
collector  rings.  The  coarse  grade 


“Acme”  Commutator  Stone 


grinds  down  flat  spots,  ridges,  high 
mica,  et  cetera.  Finer  grades  for  fin- 
ishing and  polishing.  Acme  stones 
reduce  sparking  and  needless  wear  on 
brushes,  insuring  perfect  commutation. 
Thousands  use  Acme  stones  as  a pre- 
ventative after  they  have  cured  their 
troubles. — Adv. 


When  writing  to  manufacturers  please 
mention  tbe 
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Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York,  N.  Y. 

IDEAL  COMMUTATOR  DRESSER  CO.. 
3229-31  Sheffield  Ave.,  Chicago,  Sole 
Manufacturers  Ideal  Commutator  Re- 
surfaccr.  A manufactured  abrasive 
stone  that  removes  all  mica  and  high 
spots  from  commutators  or  rings.  It 
is  not  necessary  to  remove  them  from 


Ideal  Commutator  Resurfacer 

motor  or  generator.  Simply  apply  the 
Ideal  while  the  armatures  are  rotat- 
ing and  stop  sparking  and  loss  of 
power  immediately.  The  Ideal  is  non- 
metalllc  and  therefore  does  not  cause 
short-circuiting.  It  will  not  fill  up 
with  copper  dust.— Adv. 

Martindale  Electric  Co.,  The,  11737 
Detroit  Ave.,  Cleveland,  Ohio.  “Im- 
perial," "Handy?" 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

COMMUTATOR,  TEMPERATURE  LIM- 
IT OF.— The  temperature  limit  at  which  a 
commutator  may  operate  is  set  only  to  pro- 
tect the  insulation  of  the  commutator  or  of 
adjacent  parts  and  does  not  Indicate  the 
limit  of  successful  commutation.  The  value 
depends  upon  the  character  of  the  insula- 
tion and  in  general  is  about  125PC. 

COMMUTATOR  TRUING  TOOLS  AND 
DEVICES. — Outfits  for  removing,  usually 
by  a cutting  tool,  the  more  serious  irregu- 
larities in  the  surface  of  a commutator 
that  are  produced  by  nonuniform  wear  of 
the  brushes.  Some  outfits  consist  merely 
of  a tool  holder  like  that  of  a lathe;  the 
commutator  of  the  motor  or  generator  is 
revolved  at  moderate  speed  without  remov- 
ing the  armature  from  the  frame  and  by- 
moving  the  tool  along  the  commutator  a 
light  cut  is  taken.  Other  outfits  consist 
practically  of  a lathe  structure  to  which 
the  armature  is  removed  and  a cut  taken 
off  the  commutator  by  the  cutting  tool  just 
as  in  a lathe.  The  latter  type  is  used 
where  there  are  many  commutators  of  the 
same  general  type  and  size  to  be  trued,  as 
in  an  electric  railway  shop.  Where  only  a 
few  commutators  are  occasionally  treated 
and  where  the  wear  has  not  been  very 
severe,  it  is  now  more  customary  to  use 
commutator  stones,  which  see.  Even  with 
the  cutting  tools  mentioned  above,  fine 
stones  are  often  used  for  finishing. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A device  for  truing  com- 
mutators without  removing  the  arma- 
ture from  its  bearings.  Made  in  three 
types,  shaft,  pedestal,  and  yoke,  de- 
scribed In  Bulletin  49001.  See  adv. 
pages  1203-1223. — Adv. 

Jordan  Bros.,  Inc.,  74  Beekman  St.,  New 
York,  N.  Y.  "Jordan." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

WESTINGHOUSE  ELECTRIC  & MFC 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMMUTATORS,  COMPLETE.— A com- 
mutator is  made  by  many  small  parts,  each 
of  which  must  be  of  carefully  selected 
materials,  suitably  shaped  and  treated,  and 
then  properly  assembled  to  make  a com- 
plete unit  structure  of  such  design  and 
strength  as  will  meet  all  the  requirements 
of  the  machine  on  which  it  is  to  be  used. 
Manufacturers  of  motors  and  generators 
in  some  cases  have  not  the  requisite  facil- 
ities for  properly  building  the  commutators 
of  their  d-c.  machines.  To  meet  their 
needs  other  manufacturers  that  have  made 
a specialty  of  commutator  construction  and 
have  adequate  facilities  for  their  produc- 
tion are  prepared  to  build  commutators  in 
quantity  in  accordance  with  almost  any 
designs  and  specifications.  Such  com- 
| mutators,  as  a rule,  are  completely  assem- 
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bled  and  ready  to  be  keyed  to  the  shaft 
and  connected  to  the  armature  windings. 

In  some  case*  the  designs  submitted  can 
be  improved  on  and  special  features  intro- 
duced to  the  advantage  of  the  purchaser. 
Manufacturers: 

Bissell  Co.,  The  F.,  Toledo»Bisell  Mfg. 

Dept.,  226  Huron  St.,  Toledo,  Ohio. 
Boston  Armature  Works,  77  Washington 
St..  N..  Boston.  Mass. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry St.,  Erie,  Pa. 

Cameron  Electrical  Mfg.  Co.,  205  Main 
St.,  Ansonia,  Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
Chattanooga  Armature  Works,  1-3  Dun- 
can Ave.,  Chattanooga,  Tenn. 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 
Columbia  Machine  Works  & Malleable 
Iron  CO.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

Commutator  Co.,  125  1st  St.,  N.,  Minne- 
apolis, Minn. 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E.,  Toronto,  Ont.,  Can. 
Elliott-Thompson  Electric  Co.,  The,  203- 
205  St.  Clair  Ave.,  E.,  Cleveland.  Ohio. 
Fox  Electric  & Mfg.  Co.,  A.,  397  W, 
Broadway,  New  York,  N.  Y. 

Gee  Electric  Co.,  Wheeling,  W.  Va. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.), 
Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 
Heinze  Electric  Co.,  The,  Lowell,  Mass. 
“Heco." 

Homer  Commutator  Co.,  The,  4748  Hough 
Ave.,  N.  E.,  Cleveland,  Ohio. 

J & B Mfg.  Co..  65  Eagle  St.,  Pittsfield, 
Mass.  ‘‘J  & B." 

Jahtz  & Leist  Electric  Co.,  Western  Ave. 

& York  St.,  Cincinnati,  Ohio. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 
Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

Pyle-I£ational  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

Standard  Electric  Machinery  .Co.,  Baltl- 
* more,  Md.  "Standard-Baltimore." 
Toledo  Standard  Commutator  Co.,  2242 
. Smead  Ave.,  Toledo,  Ohio.  "Standard.” 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMPARATOR. — An  instrument  used  to 
calibrate  a-c.  instruments  by  comparing  the 
indications  on  alternating  current  to  those 
of  the  d-c.  standard.  These  are  usually 
instruments  that  have  been  calibrated  by 
such  direct  comparison  and  are  then  used 
as  a secondary  standard  against  which  the 
a-c.  instruments  may  be  checked.  See  Am- 
meters, precision,  calibrating  or  laboratory 
standard;  likewise  Voltmeters,  etc. 

COMPARISON  LAMP.— A lamp  of  con- 
stant but  not  necessarily  known  candle- 
power,  against  which  a working  standard 
and  test  lamps  are  successively  compared 
in  a photometer. 

COMPASS,  MAGNETIC.— An  instrument 
consisting  of  a magnetic  needle  pivoted  on 
a fine  point,  which  usually  bears  against  a 
jewel,  and  enclosed  In  a suitable  case.  A 
card  graduated  In  degrees  and  having  all 
the  cardinal  points  clearly  marked  Is  placed 
below  the  needle  so  that  the  movement 
of  the  needle  (which  always  points  toward 
the  earth's  magnetic  north  pole)  will  indi- 
cate the  bearing  of  any  object.  Magnetic 
compasses  are  used  mostly  on  ships;  their 
mounting  is  called  a binnacle.  They  are 
used  In  electrical  work  to  test  the  polarity 
of  magnet  poles  and  of  electromagnets  and 
to  indicate  the  presence  of  a magnetic  field. 

COMPASSES  , QRYOSCOPIC. — T h e s e 
outfits  consist  usually  of  two  master  com- 
passes located  in  or  near  the  central  sta- 
tion. which  is  placed  near  or  below  the 
water  line  at  the  center  of  the  ship,  a num- 
ber of  repeater  compasses  used  at  the  navi- 
gating station  and  a pelorus  repeater  for 
each  end  of  the  bridge  used  for  taking 
bearings  and  sun  azimuths.  The  master 
compass  contains  the  gyro  element  and  the 
necessary  mechanisms  for  operating  the 
repeaters.  The  principle  upon  which  the 
gyroscopic  compass  operates  is  that  any 
wheel  freely  suspended  and  rotating  at  a 
high  speed,  when  placed  upon  a larger 
wheel  also,  rotating,  will  place  Its  axis  In 
the  same  direction  as  the  axis  of  the  larger 
wheel.  The  earth  is  utilized  as  the  larger 
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rotating1  wheel.  Two  small  twin  gyroscopic 
wheels  in  the  compass  are  spun  at  a high 
speed  by  means  of  an  electric  motor  and 
the  force  of  the  earth's  rotation  combines 
with  the  force  of  the  rotating  wheels,  with 
the  result  that  the  small  wheels  turn  their 
axes  parallel  with  the  earth's  north  and 
south  meridian.  The  power  supply  to  the 
gyro  motor  or  motors  in  the  master  com- 
pass is  taken  from  special  motor-genera- 
tors. The  world’s  navies  have  employed 
the  gyroscopic  compass  for  many  years, 
about  1100  now  being  in  operation.  The 
demand  for  this  service  has  been  so  great 
that  the  merchant  field  has  only  been 
entered  recently,  but  over  twenty  lines  are 
now  equipped  with  them. 

Manufacturers: 

Sperry  Gyroscope  Co.,  The.  Manhattan 
Bridge  Plaza.  New  York,  N.  Y. 

COMPASSES,  RADIO. — Radio  compasses 
are  a combination  of  antenna  and  receiving 
apparatus  having  directional  characteristics 
which  make  it  possible  to  determine  quite 
accurately  the  position  of  the  receiving  sta- 
tion with  respect  to  other  transmitting  sta- 
tions. By  means  of  these,  two  or  more 
fixed  stations  can  locate  exactly  any  other 
transmitting  station;  or  a ship  can  deter- 
mine its  position  anywhere  in  midocean  by 
radio  alone  by  receiving  signals  from  two 
•fixed  stations  whose  location  is  known.  In 
addition  to  these  features,  the  radio  com- 
passes may  operate  for  ordinary  recep- 
tion of  signals  in  close  proximity  to  power- 
ful transmitters  or  under  atmospheric  static 
conditions  that  would  make  the  reception 
of  signals  by  ordinary  receivers  impossible. 

The  compass  consists  of  a loop  or  coil  an- 
tenna wound  on  a narrow  rectangular 
Trame.  which  is  pivoted  in  the  center  and 
free  to  rotate.  A circular  guide  ring  around 
the  outside,  which  is  of  such  size  as  to 
show  the  angle  through  which  the  antenna 
frame  has  been  turned,  is  accurately  di- 
vided into  degrees  and  fractions  of  de- 
grees. An  Indicator  on  the  antenna  moves 
over  this  scale.  The  receiving  apparatus, 
which  is  merely  a sensitive  radio  receiver, 
is  generally  placed  in  the  center  of  the 
loop.  Whep  the  plane  of  the  antenna  is  in 
line  with  the  sending  station  the  signals  re- 
ceived will  be  the  loudest,  and  the  indicator 
will  tell  the  direction  within  one-half  de- 
gree. These  outfits  are  sometimes  called 
direction  finders.  Also  see  Direction  find- 
ing. radio. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  "Amco.” 

Chicago  Radio  Laboratory,  Ravenswood 
& Scbreiber  Aves.,  Chicago,  111. 

International  X-Ray  Corp.,  326  Broad- 
way. New  York,  N.  Y. 

Simon.  Emil  J.,  217  Broadway,  New  York. 
N.  Y. 

Wireless  Specialty  Apparatus  Co.,  C.  & 
Fargo  Sts.,  Boston,  Mass. 

COMPENSATING  WINDING. — A winding 
placed  on  a machine  to  counteract  or  neu- 
tralize some  undesired  effect,  as  the  wind- 
ings In  the  pole  faces  of  a d-c.  machine  to 
neutralize  armature  reaction  or  similar 
windings  on  a a-c.  series  motor  to  balance 
the  self-inductance  of  the  armature 
winding.  > 

COMPENSATOR,  CURRENT.— See  Com- 
pensators, incandescent  lamp*;  also  Trans- 
formers, series. 

COMPENSATOR,  DIRECT-CURRENT.— 

Two  or  more  similar  d-c.  machines,  usually 
with  shunt  or  compound  excitation,  directly 
coupled  to  each  other  and  connected  in  se- 
ries across  the  outer  conductors  of  a mul- 
tiple-wire distribution  system,  for  the  pur- 
pose of  maintaining  the  potentials  of  the 
intermediate  wires  of  the  system,  wmch 
are  connected  to  the  junction  points  be- 
tween the  machines.  These  are  more  com- 
monly called  balancers.  See  Balancer  sets. 

COMPENSATOR,  VOLTMETER.— A spe- 
cial type  of  current  transformer  used  with 
a specially  wound  switchboard  voltmeter, 
which  indicates  the  voltage  at  the  end  of 
a feeder.  The  voltmeter  has  a differen- 
tially wound  coil  which  is  connected  to 
the  compensator  secondary.  Several  taps 
are  provided  to  adjust  for  the  resistance 
and  reactance  drop  in  the  feeder.  The 
primary  of  the  compensator,  designed  for  5 
amperes,  is  in  series  with  the  feeder,  or  it 
may  be  in  the  secondary  circuit  of  a cur- 
rent transformer,  the  primary  of  which  is 
in  the  feeder.  As  the  load  is  increased 


more  current  flows  through  the  differential 
coil  in  the  voltmeter  and  thus  tends  to 
make  the  meter  read  lower.  Also  see  Com- 
pensators, line  drop. 

COMPENSATORS,  INCANDESCENT 
LAMP. — When  incandescent  lamps  are  used 
for  community  street  lighting  they  are  gen- 
erally operated  on  a series  circuit.  Equip- 
ment for  such  circuits  is  standardized  for 
the  following  currents:  4,  6.6,  7.5  and  10 
amperes.  It  is  often  desirable  to  use  larger 
and  more  rugged  lamps  than  those  of  the 
same  current  rating  as  the  circuit;  this 
may  apply  to  only  part  or  the  whole  of  the 
circuit.  Lamp  conpensators  are  then  used 
to  adapt  the  circuit  current  to  that  of  the 
lamps  to  be  used.  These  compensators, 
which  are  small  autotransformers,  are 
used  at  each  lamp  and  usually  placed  In 
the  lamp  housing  or  fixture;  the  primary  is 
connected  in  the  series  circuit  and  the 
lamp  across  the  secondary  circuit.  In  this 
manner  the  proper  values  of  current  and 
voltage  for  Che  lamps  are  obtained,  without 
losing  the  advantages  of  a standard  small 
current  in  the  series  circuit. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 
ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Keystone.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 
NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111.  (See 
display  adv.  page  1286.) 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMPENSATORS,  LINE-DROP.— Induc- 
tion voltage  regulators  are  frequently  used 
to  compensate  for  line  drop  in  a lighting 
feeder  and  to  maintain  normal  voltage  at 
some  predetermined  point  on  the  feeder 
distant  from  the  station.  In  order  to  ac- 
complish this  it  is  necessary  to  provide  a 
line-drop  compensator.  This  consists  es- 
sentially of  an  adjustable  reactance  and  re- 
sistance in  series  and  is  used  to  repro- 
duce in  miniature  the  resistance  drop  and 
the  reactance  drop  of  the  feeder  to  this 
predetermined  point,  designated  as  the  cen- 
ter of  distribution,  when  a current  propor- 
tional to  the  load  current  is  sent  through 
it.  The  line-drop  compensator  may  then  be 
used  to  Indicate  the  voltage  at  the  distribu- 
tion center  or,  when  used  with  a feeder- 
voltage  regulator,  it  permits  the  regulator 
to  maintain  a predetermined  voltage  at 
the  center  of  distribution  for  all  condi- 
tions of  supply  voltage,  load  and  power- 
factor  within  the  limits  of  the  regulating 
equipment. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1  102.) 

COMPENSATORS,  MOTOR-STARTING. 
— See  Autostarters,  motor. 

COMPENSATORS,  PROJECTING  ARC 
LAMP. — Arc-lamp  compensators  are  used 
largely  with  a-c.  arcs  for  motion-picture 
projection.  These  lamps  operate  at  about 
35  volts,  while  the  energy  supplied  to  the 
theater  may  be  at  110  or  220  volts  or  even 
higher.  It  is,  therefore,  necessary  to  reduce 
the  voltage  to  the  proper  value  and  this  is 
accomplished  by  the  compensator.  This  is 
usually  an  autotransformer  with  adjustable 
secondary  taps  arranged  so  that  the  voltage 
may  be  varied  by  moving  a handle.  Com- 
pensators are  made  to  be  used  with  either 
one  arc  lamp  or  two  in  series.  Small  mo- 
tor-generator sets  to  furnish  direct  current 
at  the  proper  voltage  for  the  more  desir- 
able d-c.  arcs  are  sometimes  specially  de- 
signed to  maintain  a constant  current  and 
compensate  for  the  difference  in  voltage 
and  are  also  caller  compensators.  They 
may  be  driven  from  either  an  a-c.  or  d-c. 
source,  but  furnish  d-c.  energy  at  55  to  60 
volts  for  one  arc  or  120  volts  when  two  are 
connected  in  series. 

Manufacturers: 

Barlow  Electrical  Specialties  Co.,  Yonk- 
ers, N.  Y. 

Bell  & Howell  Co.,  1801-15  Larchmont 
Ave..  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
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Hallberg,  J.  H..  25  W.  45th  St„  New 
York,  N.  Y.  ”4  in  1.” 

Kentucky  Electrical  Co.,  817  Lewis  St., 
Ow'ensboro,  Ky.  "American.” 

McAuley  Mfg.  Co.,  J.  E.,  30  N.  Jefferson 
St.,  Chicago,  111.  “Peerless.” 
NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago.  111.  (See 
display  adv.  page  1286.) 
COMPETITION. — Trade  name  for  an- 
nunciators manufactured  by  the  Partrick 
& Wilkins  Co.,  51  N.  7th  St.,  Philadelphia, 
Pa. 

COMPLEX  IONS.— Constituents  of  a 
complex  electrolyte  w'hich  are  liberated  at 
the  electrodes  as  complex  groups.  Instead 
of  simple  atoms.  Examples:  SO«  ion  from 
sulphates:  AuC*N2  ion  from  aurocyanides. 

COMPODISK — Trade  name  for  valves 
manufactured  by  the  Penberthy  Injector 
Co.,  Ltd.,  Windsor,  Ont.,  Can. 

COMPOLITE. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Voigt  Co., 
1741—47  N.  12th  St.,  Philadelphia,  Pa. 

COMPOLUX. — Trade  name  for  composi- 
tion lighting  fixtures,  brackets,  floor  and 
table  lamps  manufactured  by  the  Caldwell 
Electric  Corp.,  1002  N.  Market  St.,  Cham- 
paign, 111. 

COMPONENT,  ACTIVE  OR  IN-PHASE. 

— See  Active  component. 

COMPONENT  CURRENTS  OR  ELEC- 
TROMOTIVE FORCES.— The  several  sepa- 
rate currents  or  e.m.f.’s  into  which  any  sin- 
gle current  or  voltage  may  theoretically  be 
separated.  These  separate  component  cur- 
rents or  voltages  when  acting  Jointly  on  a 
circuit  would  give  precisely  the  same  effect 
as  the  single  one  considered. 

COMPONENT,  REACTIVE  OR  QUAD- 
RATURE — See  Reactive  component. 

COMPOSITE  EYE  LENS.— Trade  name 
for  shields  for  electric  welders  manufac- 
tured by  the  Indianapolis  Switch  & Frog 
’Co.,  Springfield,  Ohio. 

COMPO  SITE,  INC.— 207-215  Astor  St.. 
Newark,  N.  J.  Manufacturer  of  molded 
insulation.  Business  established  1910. 

COMPOSITE  LINE.— This  is  a term  used 
in  reference  to  telephone  or  telegraph  lines 
consisting  of  a plurality  of  successive  sec- 
tions having  different  linear  electrical  con- 
stants. An  example  of  this  is  an  under- 
ground cable  section  joined  to  an  overhead 
open-wire  section. 

COMPOUND.  CLARK'S. — An  insulating 
compound  used  to  impregnate  jute  yarn 
wrapping  for  use  on  the  outside  of  armored 
submarine  cable.  It  consists  of  60  parts 
of  mineral  pitch  and  40  parts  of  finely 
ground  sand. 

COMPOUNDS,  BATTERY  SEALING.— A 

compound  which  is  used  in  sealing  dry  bat- 
teries and  storage  batteries.  It  is  gener- 
ally some  kind  of  an  asphaltura-base  com- 
pound which  does  not  soften  or  ‘Tun”  be- 
low temperatures  of  about  125°F.  Dry  cells 
must  be  sealed  to  prevent  evaporation  of 
the  small  amount  of  moist  electrolyte  they 
contain  and  also  to  exclude  dust  and  dirt. 
Storage  cells  of  any  portable  type  must  be 
sealed  to  prevent  splashing  or  spilling  of 
the  electrolyte  when  they  are  being  moved 
about;  the  covers  on  such  cells  usually  fit 
well  enough  to  minimize  evaporation  and 
to  exclude  dirt,  but  spilling  of  electrolyte 
would  occur  around  the  edges  of  the  cover 
were  a sealing  compound  not  used.  This 
compound  must  soften  at  or  below  2I2°F., 
by  steaming  or  electric  heating  In  an  oven, 
to  permit  removal  of  the  cover  for  inspec- 
tion, cleaning  and  repair  of  the  cell. 
Manufacturers: 

Alberta  Battery  Co..  Ltd.,  420-22  9th 
Ave.,  E.,  Calgary,  Alta.,  Can.  “A  B C”. 
Atlas  Mineral  Products  Co.,  Mertstown, 
Pa.  ”G-K.” 

Barber  Asphalt  Paving  Co.,  The,  Land 
Title  Bldg.,  Philadelphia.  Pa.  “Ge- 
nasco.” 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Battery  Equipment  & Supply  Co.,  1400 
S.  Michigan  Ave.,  Chicago,  111.  “Bes- 
co.” 

Becker  Electric  Works.  3055  Lincoln  Ave., 
Chicago.  111. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park.,  Toronto.  Ont.,  Can. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St..  Philadelphia,  Pa. 

Chamberlin  & Johnson,  Inc.,  1238-40  Vos- 
kamp  St.,  Pittsburgh,  Pa. 
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CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  (See  display  adv. 
page  1320.) 

Cochrane  Chemical  Co..  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Dicks-Pontius  Co.,  128-131  Wayne  Ave.. 

Dayton,  Ohio.  “Pontius." 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  “Di- 
electric." 

Dolph  Co.,  John  C..  168  Emmett  St., 
Newark,  N.  J. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

Electric  Storage  Battery  Co..  The,  19th 
St.  A Allegheny  Ave.,  Philadelphia,  Pa 
Ferry  Mfg.  Co.,  2113  S.  4th  St..  St.  Louis, 
Mo. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati.  Ohio. 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis.  Mo,  “Lion." 

Insulating  Materials  Co..  5133  Wesson 
Ave..  Detroit,  Mich.  “Imco." 
INTERNATIONAL  PAINT  CORP..  St. 
Louis.  Mo.  “Inco  Insulite."  (See  display 
adv.  page  1320.) 

Johns- Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

McGill  Mfg.  Co..  Valparaiso.  Ind. 
Mitchell-Rand  Mfg.  Co.,  18  Vesey  St- 
New  York,  N.  Y. 

Philadelphia  Storage  Battery  Co.,  On- 
tario A C Sts.,  Philadelphia,  Pa. 
Prest-O-Lite  Co..  533  N.  Capital  St.,  In- 
dianapolis, Ind. 

Prest-O-Lite  Co.  of  Canada.  Ltd.,  Hill- 
crest  Park.  Toronto.  Ont.,  Can. 

Ruberoid  Co.,  The,  95  Madison  Ave., 
New  York,  N.  Y.  “P  A B" 

Special  Chemicals  Co.,  Highland  Park. 
111.  “Speco." 

Standard  Asphalt  & Refining  Co.,  208  S. 

LaSalle  St..  Chicago,  111.  "Sarco." 
Sterling  Varnish  Co..  The.  525-8  Fulton 
Bldg..  Pittsburgh.  Pa.  “Sterling." 
-Storage  Battery  Supply  Co.,  The,  239  E. 

27th  St..  New  York.  N.  Y. 

Trotter  & Co..  E.  T . 576-602  Johnson 
Ave..  Brooklyn.  N.  Y. 

COMPOUNDS,  BRAZING.— See  Brazing 
compounds. 

COMPOUNDS.  CABLE,  JUNCTION  BOX, 
POTHEAD  AND  TRANSFORMER  FILL- 
ING AND  SEALING. — The  exclusion  of 
moisture  from  joints  and  terminals  of 
cables,  such  as  Junction  boxes  and  pot- 
heads.  also  from  small  transformers,  etc.. 
is  accomplished  by  filling  them  with  molten 
insulating  compound  which  fills  the  air 
spaces  and.  when  cool,  hardens  into  a solid 
mass.  The  degree  of  hardness  varies  with 
the  composition,  some  mixtures  being  so 
hard  as  to  be  brittle  and  others  being  suffi- 
ciently plastic  to  be  self-healing  when 
cracked.  The  plastic  compounds  are  de- 
sirable for  use  with  potheads  and  high- 
tension  work  generally,  but  it  is  sometimes 
necessary  to  put  on  a layer  of  hard 
“capping"  compound  to  prevent  dripping. 
Most  compounds  for  power  cable  jointing 
have  an  asphaltic  base.  The  compounds 
most  used  become  fluid  at  moderate  tem- 
peratures. Paraffin  or  wax  compounds  are 
used  somewhat  in  telephone  cable  jointing, 
but  have  not  been  found  satisfactory  for 
power  cable  work.  Paraffin  Is  a better 
insulator  than  nsphaltum,  but  it  has  a low- 
er melting  point  and  a greater  coefficient 
of  expansion.  Both  types  of  compounds 
are  acid  and  moisture-resisting.  Bell- 
ringing. toy  and  other  small,  low-tension 
transformers  with  sealed  cases  have  their 
cases  filed  with  compounds  similar  to  those 
used  for  power  cable  Jointing. 

Manufacturers: 

American  Di-Electrics.  Ltd..  71-75  W. 

Broadway.  New  York. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI..  New 
York.  N.  Y. 

Becker  Electric  Works,  3955  Lincoln 
Ave..  Chicago.  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso.  Ind.  (See  display  adv. 
page  1320.) 

Cochrane  Chemical  Co.,  432  Danforth 
Ave..  Jersey  City,  N.  J. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 
“DVlectric." 

Dolph  Co.,  John  C.,  168  Emmett  St., 
Newark.  N.  J, 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 


Electrical  Engineers  Equipment  Co.,  35 
S.  Desp’aines  St.,  Chicago,  111. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Insulating  Materials  Co.,  5133  Wesson 
Ave.,  Detroit.  Mich.  . “Imco." 
INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  Inco  Insulite."  (See  dis- 
play adv.  page  1320.) 

Johns-Manv'lle,  Inc.,  Madison  Ave.  A 
41st  St..  New  York,  N.  Y. 

McGill  Mfg.  Co.,  Valparaiso,  Ind. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y.  “Conduline." 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

MINERALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  page  1310.) 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Rei’able  Electric  Co.,  3145  Carroll  Ave., 
Chicago.  111.  “Reliable." 

Roebl*ng’s  Sons  Co.,  John  A.,  Trenton. 
N.  J 

Ruberoid  Co..  The,  95  Madison  Ave., 
New  York.  N.  Y.  “P  & B." 

Standard  Asphalt  A Refining  Co..  208  S. 

La  Salle  St..  Chicago,  III.  “Sarco." 
Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa.  “Ozite." 
Sterling  Varnish  Co..  The.  525-8  Fulton 
Bldg.,  Pittsburgh,  Pa.  “Sterling." 
Trotter  & Co.,  E.  T..  576-602  Johnson 
Ave.,  Brooklyn,  N.  Y. 

COMPOUNDS,  CHATTERTON.— Chatter- 
ton’s  compound  is  an  insulating  material 
usrd  chiefly  in  submarine  cable  construc- 
tion to  fill  the  interstices  between  the 
strands  of  the  cable  conductors  before  the 
gutta-percha  covering  is  applied.  ,It  is  com- 
posed of  three  parts  by  weight  of  gutta- 
percha. one  part  of  resin  and  one  part  of 
Stockholm  tar. 

Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

CHICAGO  MICA  CO..  11-21  Water  St.. 
Valparaiso.  Ind.  (See  display  adv. 

page  1320.) 

Clifton  Mfg.  Co.,  65  Brookside  Ave.,  Bos- 
ton, Mass. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  “Di- 
electric." 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  "Cres- 
cent." 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York.  N.  Y. 

Ruberoid  Co.,  The,  95  Madison  Ave., 
New  York.  N.  Y.  “P  A B." 
COMPOUNDS,  COMMUTATOR  LUBRI- 
CATING.— A lubricant  for  the  commutators 
of  electrical  machines.  It  Is  sometimes 
required  to  prevent  scratching  or  scoring 
of  the  commutator  when  it  is  necessary  to 
use  a hard  brush.  These  compounds  either 
contain  graphite  or  a mineral  oil.  such  as 
vaseline,  or  some  other  hydrocarbon.  Re- 
cent brush  improvements  have  included  the 
addition  of  lubricating  compounds  in  the 
brush  itself. 

Manufacturers: 

ALLEN  CO..  INC.,  L.  B.,  4519-29  N.  Lin- 
coln St.,  Chicago,  111.  “Allen." 

American  Oil  Corp.,  172  S.  Water  St.. 
Jackson,  Mich.  “American,"  "Amoil- 
co,"  “Amoco." 

Canadian  Hanson  & Winkle  Co.,  Ltd.. 

The.  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

CHICAGO  MICA  CO..  Valparaiso.  Ind. 
For  bearings  difficult  to  lubricate  or 
that  run  hot  use  Mica  Flake  Lubricant. 
Reduces  friction.  Cools  hot  journals 
while  running  and  saves  oil.  A supply 
of  Mica  Flake  on  hand  has  proven  a 
cheap  insurance  against  loss  of  time 
due  to  hot  journals.  Mixes  freely  with 
oil  and  is  especiallv  effective  in  filling 
worn  bearings.  For  other  Chicago 
Mica  Co.  products  see  display  adv. 
page  1320  — Adv. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City, 

N . J . 

Doe  Electrical  Device  Co..  K*mt.  Ohio 
DOWNEY  CO.,  GILBERT  H„  7 S.  17th 
St..  Philadelphia.  Pa. 

Franklin  Oil  Works,  Franklin.  Pa.  "Penn- 
gold,"  “Franklyne,"  "Keystone." 
Goldmark  Co.,  The  James.  83  Warren  St., 
New  York.  N.  Y.  “Trotters." 

Hanson  A Van  Winkle,  Newark.  N.  J. 
Harris  Oil  Co..  A.  W..  326  S.  Water  St.,  j 
Providence,  R.  I.  "Harris."  j 
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Hart  A Co.,  124  N.  Main  St.,  Fostoria, 
Ohio.  "Red  Cross." 

Mclennan  & co.,  k.,  1751  w.  85th  st.f 

Chicago,  111.  Sole  manufacturers  Gale’s 
Commutator  Compound.  Prevents  cut- 
ting of  commutators  and  sparking; 
will  not  gum  the  brushes.  Puts  that 
high  gloss  on  commutators  that  you 
have  so  long  sought.  Saves  wear  and 


labor.  Known  and  used  all  over  the 
world  for  over  30  years.  For  sale  by 
all  supply  houses.  Write  today  for 
free  sample  stick.  Also  see  display 
adv.  page  1310. — Adv. 

Ohio  Grease  Co.,  The,  Loudonville,  Ohio. 
“Triangle." 

Trotter  A Co..  E.  T..  576-602  Johnson 
Ave.,  Brooklyn,  N.  Y. 

Walsh  Co.,  John  F.,  170  North  St.,  Pitts- 
field. Mass.  “Anti  Spark," 
COMPOUNDS,  COLORING  AND  FROST- 
ING.— See  Coloring  and  frosting  compounds, 
incandescent  lamp. 

COMPOUNDS,  CUTTING  AND  EX- 
TRUDING.— Many  machine-tool  operations 
require  the  use  of  a cooling  and  lubricating 
compound  to  aid  in  lengthening  the  life  of 
the  tools  used  and  to  carry  away  the 
chips  and  particles  of  metal.  With  various 
punching,  drawing  and  extruding  processes 
the  compound  serves  as  a lubricator  to 
reduce  friction.  Often  rust  preventive  sub- 
stances are  included  In  the  compound  as 
a protection  to  newly  cut  surfaces  not 
having  a protecting  scale. 

The  nature  of  the  compound  depends 
upon  the  work  to  be  done.  Mineral  and 
lard  oil  and  various  substitutes  are  used 
in  processes  involving  turning,  tapping, 
drilling,  milling,  threading,  automatic  ma- 
chine work,  etc.  Other  compounds  which 
are  usually  dissolved  in  water  produce  a 
milky  white  soapy  or  oily  solution  that 
flows  freely  and  may  be  made  in  a num- 
ber of  proportions  according  to  the  work 
it  must  do  and  the  hardness  of  the  metal. 
Manufacturers: 

American  Oil  Corp.,  172  S.  Water  St., 
Jackson,  Mich. 

Conversion  Products  Corp.,  149  Broadway, 
New  York,  N.  Y.  "Bullite." 
COMPOUNDS,  IMPREGNATING.— Com- 
pounds used  to  saturate  cloth,  paper, 
braided  wire,  coils,  etc.,  to  improve  their 
insulating  properties  and  to  make  them  re- 
sist the  action  of  moisture,  acid,  gases,  etc. 
There  are  many  compounds  used  for  this 
purpose,  most  of  them  having  an  asphaltic 
base,  although  paraffin  and  other  waxes, 
gum,  etc.,  are  also  used  as  a base.  The 
requirements  for  such  a compound  are  that 
it  shall  be  a tough,  pliable  compound  with 
a high  molting  point,  that  it  is  thin  enough 
when  applied  so  that  it  can  saturate  every 
part  of  a coil,  and  after  hardening  will 
not  soften  due  to  heating  of  the  machine. 
When  used  with  the  vacuum  process  of 
Impregnating,  a heavier  compound  may  be 
used  and  can  be  forced  into  every  crevice 
of  the  coil.  These  compounds  are  made 
with  many  different  melting,,  points  and 
for  a number  of  special  purposes.  Some 
compounds  that  are  used  on  transformer 
coils  are  oil-resisting  and  possess  good 
heat-conducting  properties  to  help  maintain 
a low  coil  temperature. 

Manufacturers: 

American  Di-Electrics.  Ltd..  71-75  W. 

Broadway,  New  York,  N.  Y. 

Benolite  Co.,  Inc.,  331  4th  Ave.,  Pitts- 
burgh, Fa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso.  Ind.  (See  display  adv. 
page  1320.) 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

Copp,  T.  J.,  1620  Chancellor  St..  Phila- 
delphia, Pa.  “Cope." 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  “Di- 
electric." 
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Dolph  Co.,  John,  168  Emmett  St.,  New- 
ark, N.  J.  “Vaculite." 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia.  Pa 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

Flexible  Compound  Co..  Inc.,  The,  3607 
Haverford  Ave.,  Philadelphia,  Pa 
“Flexible  Compound." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Insulating  Materials  Co.,  5133  Wesson 
Ave.,  Detroit,  Mich.  “Imco." 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo  “Inco,"  “Insulite."  (Sec  dis- 
play adv.  page  1320.) 

Leacock  Co.,  A.  M.,  291-5  Cortlandt  St., 
Belleville.  N.  J. 

MINERALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  page  1310.) 

Mitchell-Rand  Mfg.  Co.,  18  Vescy  St.. 
New  York.  N.  Y.  “P  & B." 

Robertson  Chemical  Co..  Cleveland,  Ohio. 

Ruberoid  Co..  The,  95  Madison  Ave., 
New  York.  N.  Y.  “P  & B.“ 

Standard  Insulation  Co.,  Rutherford,  N.  J. 
“Sico." 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh.  Pa 

Sterling  Varnish  Co..  The.  525-8  Fulton 
Bldg.,  Pittsburgh,  Pa.  “Sterling." 

COMPOUNDS,  INSULATING,  MISCEL- 
LANEOUS.— Special  insulating  compounds 
are  frequently  used  to  obtain  special  char- 
acteristics, such  as  a high  melting  point, 
extreme  elasticity,  oil  resistance,  heat  con- 
ductivity, very  high  specific  gravity,  good 
adhering  properties,  etc.  They  are  used 
for  many  purposes,  a few  being  as  fol- 
lows: For  cementing  transformer  leads 

into  bushings;  for  sticking  paper,  fuller- 
board  or  coil  forms  together;  for  boiling  out 
cable  forms  and  cores;  for  reinsulating  and 
amalgamating  with  rubber;  for  making 
weatherproof  wire.  etc.  In  addition  there 
are  many  insulating  compounds  that  are 
used  in  molded  forms;  see  Bakelite;  Con- 
densite;  Insulation,  molded,  miscellaneous. 

Manufacturers: 

Atlas  Mineral  Products  Co.,  Mertztown. 
Pa.  - 

Barber  Asphalt  Paving  Co..  The,  Land 
Title  Bldg.,  Philadelphia,  Pa.  “Gilson- 
ite." 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Benolite  Co.,  Inc.,  331  4th  Ave.,  Pitts- 
burgh, Pa. 

Binswanger  & Co.,  B.,  829-835  N.  3rd  St.. 
Philadelphia,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westlnghouse." 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Columbus  Varnish  Co.,  The,  264  Cozzlns 
St.,  Columbus,  Ohio.  “Columbus." 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 

Continental  Fibre  Co.,  Newark,  Del. 
“Bakelite-Dilecto." 

Cope.  T.  J..  1620  Chancellor  St.,  Phila- 
delphia, .Pa.  “Cope." 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  “Di- 
electric." 

Dolph  Co.,  John  C.,  158  Emmett  St., 
NfiWftrki  J 

DOWNEY  CO.,  GILBERT  H..  7 S.  17th 
St.,  Philadelphia,  Pa. 

Electric  Insulation  & Varnish  Co.,  Ltd.. 
New  Toronto,  Ont.,  Can. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago.  111. 

Electrose  Mfg.  Co.,  Brooklyn,  N.  Y. 
“Electrose." 

Flexible  Compound  Co..  Inc.,  The,  3607 
Haverford  Ave.,  Philadelphia,  Pa. 
“Flexible  Compound." 

Flintkote  Co.,  Inc.,  The,  88  Pearl  St., 
Boston,  Mass.  “Rex." 

GENERAL'  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Insulating  Materials  Co.,  5133  Wesson 
Ave.,  Detroit,  Mich.  “Imco." 

INTERNATIONAL  INSULATING 
CORP.,  25  W.  45th  St.,  New  York. 
N.  Y. 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  “Inco  Insulite/’  (See  dis- 
play adv.  page  1320.) 


Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York.  N.  Y. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoriavillc,  Quo.. 
Can. 

MINERALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  page  1310.) 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Mogul  Co.,  41  W\  39th  Ct.,  New  York. 

PITTSBURGH  TRANSFORMER  CO., 
Pittsburgh,  Pa.  “Aerio." 

ROCKBESTOS  PRODUCTS  CORP..  P.  O. 
Drawer  1102,  New  Haven,  Conn. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Ruberoid  Co.,  The,  95  Madison  Ave., 
New  York,  N.  Y.  "P  & B." 

Schenectady  Varnish  Co.,  Schenectady. 
N.  Y. 

Sherwin-Williams  Co.,  601  Canal  Rd., 
Cleveland.  Ohio.  “Ajax." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Insulation  Co.,  Rutherford,  N. 
J.  “Sico." 

Standard  Underground  Cable  Co..  West-, 
inghouse  Bldg..  Pittsburgh,  Pa.  “Ozite." 

Sterling  Varnish  Co.,  The,  525-8  Fulton 
Bldg.,  Pittsburgh.  Pa.  “Sterling." 

Toch  Bros.,  320  5th  Ave.,  New  York. 

Trotter  & Co.,  E.  T.,  576-602  Johnson 
Ave.,  Brooklyn,  N.  Y. 

Vaughn  Machinery  Co.,  The,  Cuyahoga 
Falls,  Ohio. 

WATERBURY  BUTTON  CO..  835  S.  Main 
St..  Waterbury,  Conn.  (See  display  adv. 
page  1328.) 

WKSTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMPOUNDS,  LUMINOUS.— Luminous 
compounds  are  used  on  clocks,  watches, 
switch  push  buttons,  bell  push  buttons, 
acorns  on  pull  chains,  gages,  instruments, 
flashlight  cases  and  a number  of  other 
similar  articles,  to  enable  persons  to  see 
and  use  them  in  the  dark.  The  compounds 
are  generally  applied  to  the  object  in  the 
form  of  a paste  and  harden  without  re- 
quiring baking  or  other  special  treatment. 
A phosphorous  compound  is  used  in  some 
cases,  while  the  more  lasting  and  more 
expensive  compounds  contain  a very  small 
amount  of  radium.  This  is  sometimes 
mixed  w'ith'zinc  sulphide  in  the  ratio  of 
about  one  to  10,000,  giving  a crystalline  sub- 
stance that  is  applied  with  a special  liquid 
adhesive. 

Manufacturers: 

American  Luminous  Products  Co.,  Hunt- 
ington Park,  Cal. 

Cold  Light  Mfg.  Co.,  18th  & Blake  Sts., 
Denver,  Colo.  “Marvelite,"  “Wondcr- 
lite." 

Radium  Ltd.,  U.  S.  A.,  2 W.  45th  St., 
New  York,  N.  Y. 

Radium  Luminous  Material  Corp..  58  Pine 
St..  New  York.  N.  Y.  “Undark." 

COMPOUNDS,  SOLDERING.— See  Solder- 
ing compounds  or  flux. 

COMPOUNDS,  WATER  - TREATING  — 
Much  of  the  water  used  for  boiler  feed  in 
power  plants  has  a corrosive  action  on  the 
tubes  and  other  metal  it  comes  in  contact 
with  because  of  mineral  substances  and 
other  impurities  it  contains.  Even  rain 
water  which  is  free  from  mineral  sub- 
stances is  very  corrosive  in  its  action  und«r 
certain  conditions.  The  impurities  present 
in  the  water  vary  considerably,  some  river 
waters  containing  muriatic,  sulphuric  and 
other  acids  due  to  the  decomposition  of 
organic  matter.  Other  impurities  often 
found  in  varying  quantities  are  carbon  di- 
oxide, air  and  dissolved  oxygen,  carbon- 
ates of  lime  and  magnesia  and  chlorides 
of  the  same  elements.  Many  boiler  feed 
waters  are  very  nearly  pure  when  intro- 
duced into  the  boiler  but  after  condensa- 
tion when  they  again  enter  it  may  contain 
fatty  acids,  etc.,  which  are  corrosive. 

Many  compounds  and  chemicals  are  pro- 
vided to  counteract  the  corrosive  action 
of  these  impurities  and  they  are  mixed  wMth 
the  feed  water.  Some  of  the  chemical 
houses  make  a practice  of  determining  th»' 
nature  and  amount  of  impurities  found  in 
the  water  and  then  developing  a spec  al 
compound  for  the  particular  need  of  that 
plant.  These  are  often  called  "boiler  com- 
pounds." For  equipment  designed  to  treat 
large  quantities  of  water  see  Water-soften- 
ing apparatus. 


Manufacturers: 

Bird-Archer  Co.,  The,  90  West  St.,  New 
York.  N.  Y 

Clark  Co..  The  Fred  G..  1087  W.  11th  St., 
Cleveland,  Ohio.  "Watersoft.” 

Dearborn  Chemical  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111. 

Globe  Chemical  Co.,  727  Ridgway  Ave.. 
Cincinnati,  Ohio. 

Hays  Corp.,  The  Joseph  W..  Michigan 
City,  Ind.  “Spizzerinktum." 

Nuhring  & Bro.,  Charles,  1212  Walnut  St., 
Cincinnati,  Ohio.  "O-K." 

Perolin  Co.  of  America,  The.  2010  Peo- 
ples Gas  Bldg.,  Chicago,  111. 

Russell -Kinkaid  Co.,  3028  S.  LaSalle  St., 
Chicago,  111.  “Russell." 

COMPOUNDS,  WELDING.— See  Welding 
flux. 

COMPRESSED  WOOD  PRESERVING 

CO. — Winton  Bank  Bldg.,  Cincinnati.  Ohio. 
Manufacturer  of  creosote  oil,  railroad  ties 
end  paving  blocks.  President,  John  H. 
Goyert;  secretary  and  treasurer,  George 
W.  Frey. 

COMPRESSOR  GOVERNORS.— See  Gov- 
ernors, compressor  or  pressure  pump. 

COMPRESSORS,  AIR  BREAK,  MOTOR- 
DRIVEN. — A compact  efficient  machine 
comprising  in  one  unit  an  electric  motor 
driving  (through  special  gearing)  a two- 
cylinder  single-acting  air  compressor,  the 
principal  and  essential  element  of  electric- 
railway air-brake  equipment.  This  unit 
is  ordinarily  mounted  underneath  the  car, 
hence  It  has  to  be  of  the  enclosed  type, 
to  keep  out  dust,  water,  etc.,  and  also 
must  be  very  rugged.  It  is  generally  only 
on  electric  locomotives  or  cars  with  large 
cabs  for  the  motorman  that  the  compressor 
is  mounted  in  the  cab  where  it  can  have 
attention.  The  starting  and  stopping  of 
the  motor  is  usually  controlled  auto- 
matically by  a pressure . switch  so  as  to 
maintain  a uniform  pressure  in  the  storage 
reservoir.  These  sets  are  made  in  several 
capacities  suitable  to  the  various  types, 
sizes  and  operating  requirements  of  elec- 
tric railway  cars  or  trains. 

Manufacturers: 

Automatic  Straight  Air  Brake  Co..  210 
11th  Ave.,  New  York,  N.  Y. 

Brill  Co.,  The  J.  G..  62nd  St.  & Wood- 
land Ave..  Philadelphia,  Pa. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Out.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford & Myler  Sts..  Hamilton,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Center  gear  type  com- 
pressers  designed  after  a careful  study 
of  the  exacting  requirements  of  mod- 
ern electric  railway  service.  In  use  on 
hundreds  of  systems  and  have  demon- 
strated their  superiority  over  types 
previously  used.  Their  tec-bolt  sus- 
pension is  becoming  increasingly  popu- 
lar as  railway  men  become  familiar 
wdth  this  design.  The  Important 
points  gained  ore  reduction  In  weight, 
ease  of  removal  from  the  car,  jmd  the 
self-aligning  characteristics  of  a 3-point 
method  of  support.  Other  advantages 
are  described  in  Bulletin  44591A,  mailed 
on  request.  Compressors  with  cradle 
suspensions  can  be  furnished  whenever 
desired.  See  adv.  pages  1203-1223. — 
Adv. 

National  Brake  & Electric  Co.,  Belleview 
'PL.  Milwaukee,  WIs. 

Westlnghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

COMPRESSORS,  AIR,  MOTOR-DRIVEN, 
MISCELLANEOUS.— The  wide  application 
of  compressed  air  to  tho  various  industries 
has  called  for  simple,  reliable  compressors 
that  require  a minimum  of  attention.  This 
need  has  been  met  largely  by  motor-driven 
compressors,  which  are  made  In  both  the 
portable  and  stationary  types.  They  con- 
sist essentially  of  a motor,  either  a-c.  or 
d-c.,  which  is  connected  to  the  compressor, 
usually  by  means  of  a herring-bone  gear 
and  pinion  and  generally  to  a single-acting 
piston-type  compressor.  Compressors  of 
the  direct-connected  centrifugal  or  blower 
type  are  used  to  some  extent  where  a 
large  volume  of  air  at  a rather  low  pressure 
is  required.  For  ordinary  pressures,  up  to 
about  150  lbs.  per  sq.  In.,  the  compressors 
are  of  the  duplex  piston  type,  the  two 
cylinders  being  combined  into  a single  unit. 
Higher  pressures  up  to  about  350  lbs.  are 
generally  obtained  by  using  a compound 
compressor,  comprising  either  two  or  three 
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cylinders  in  tandem.  The  three-cylinder 
or  triplex  type  is  used  to  obtain  the  highest 
pressures  where  a constant  delivery  of  air 
is  required.  The  motors  used  for  heavy- 
duty  compressors  are  either  d-c.  series  typ° 
or  a-c.  induction  motors,  usually  two  or 
three  phase. 

Motor-driven  compressors  are  used  very 
largely  in  mines  to  operate  various  drills, 
cutting  and  mining  machinery,  hoists,  etc., 
and  for  ventilating  purposes.  They  are 
also  used  in  power  houses  for  blowing  air 
through  the  windings  and  ventilating  ducts 
of  electrical  machines,  etc.,  for  cleaning. 
Railroads  use  them  for  switch  and  signal 
operation  at  interlocking  switching  towers, 
in  railroad  yards,  etc.  In  tunnels  they  are 
used  for  ventilating  purposes  in  normal 
service  and  for  air  locks  and  drills  during 
construction.  The  applications  to  industry 
in  general  are  varied,  some  of  them  being 
for  paint  sprayers,  riveting  machines,  air 
drills,  air  hoists,  sandblasting  machines, 
for  cleaning  castings,  patterns,  etc.,  and 
for  many  other  similar  purposes.  For 
compressor  control  equipment,  see  Control- 
lers, compressor  and  pump,  automatic. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
“Christensen.” 

Au-to  Compressor  Co.,  The,  233  Mulberry 
St..  Wilmington,  Ohio  “Oro.” 

Bastian  Auto  Engineering  Works,  134  W. 
Tabor  Rd.,  OIney,  Philadelphia,  Pa. 
“Bastian.” 

Bawden  Machine  Co.,  Ltd.,  163-75  Sterling 
Road,  Toronto.  Ont.,  Can.  “Sentinel.” 

Black  & Decker  Mfg.  Co.,  The,  Towson 
Heights,  Baltimore,  Md.  “Lectro- 
flater.” 

Brunner  Mfg.  Co.,  Broad  & Gilbert  Sts., 
Utica.  N.  Y. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co..  L»td.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

* ‘Westinghouse.” 

Champion  Pneumatic  Machinery  Co.,  1402 
Michigan  Ave.,  Chicago,  111.  “Cham- 
pion.” 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  “Chicago  Pneu- 
matic.” 

Electrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh,  Pa. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Fort  Wayne  Engineering  & Mfg.  Co.,  Inc., 
6th  & Harrison  Sts.,  Fort  Wayne,  Ind. 

Gardner  Governor  Co.,  The,  1 Williamson 
St..  Quincy,  III.  “Gardner- Rix.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A small  reciprocating 
compressor,  such  as  used  to  supply  air 
brakes  on  electric  street  cars  and  par- 
ticularly applicable  for  blowing  out  ma- 
chinery in  industrial  plants.  Built  with 
either  induction  or  d-c.  motors  of  any 
commercial  frequency  or  voltage.  Fur- 
nished either  portable  or  stationary, 
complete  with  automatic  pressure  gov- 
ernor, reservoir,  line  switch  and  fuses 
and  pressure  gauge.  The  motor  and 
compressor  are  built  so  as  to  form  one 
unit.  (Bulletin  48610.)  Large  volume 
G-E  compressors  are  described  under 
Blowers,  motor-driven.  See  adv.  pages 
1203-1223.— Adv. 

Globe  Mfg.  Co.,  Battle  Creek,  Mich. 
“Globe." 

Hale  Electric  & Engineering  Co.,  Ill4 
Guardian  Bldg.,  Cleveland,  Ohio. 
“Hale.” 

Hardie-Tynes  Mfg.  Co..  Birmingham,  Ala. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave..  Hartford,  Conn. 

Hobart  Bros.  Co.,  The,  113  Water  St., 
Troy.  N.  Y.  “HB .” 

Hope  Forge  & Machine  Co.,  The,  Mount 
Vernon.  Ohio.  “Reeves.” 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York.  N.  Y.  “Imperial.” 

International  Oxygen  Co.,  796  Frellng- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

JANETTE  MFG.  CO.,  56  W.  Monroe  St.. 
Chicago.  III.  “National.” 

Kellogg  Mfg.  Co.,  3 Circle  St.,  Rochester, 
N.  Y. 

Lipman  Refrigerator  Car  & Mfg.  Co.. 
Beloit.  Wis. 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Ixjuis.  Mo. 

Miller.  Charles  E.,  Anderson,  Ind.  “Mil- 
ler-Anderson.” 


National  Brake  & Electric  Co.,  Belle- 
view  PI.,  Milwaukee,  Wis.  “National.” 

National  Regulator  Co.,  The,  208-12  S. 
Jefferson  St.,  Chicago,  111. 

Norwalk  Iron  Works  Co.,  South  Norwalk, 
Conn. 

Olson-Boettger  Electric  Mfg.  Co.,  413  N. 
Franklin  St.,  St.  Paul.  Minn. 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,”  “Pel- 
ton.” 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 

Pro-Mo-Tor  Fabricating  Corp.,  182  Lo- 
cust Ave.,  New  York,  N.  Y.  “Mini- 
max.”  — 

Refrigo  Corp.,  18th  St.  & Forest  Home 
Ave.,  Milwaukee,  Wise. 

Schramm  & Son,  Inc.,  Chris.  D.,  West 
Chester,  l’a. 

Sorensen  Co.,  Inc.,  C.  M..  177  E.  87th 
St.,  New  York,  N.  Y.  “Tankless.” 

Spencer  Turbine  Co.,  The,  Hartford, 
Conn.  “Spencer.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sullivan  Machinery  Co.,  122  S.  Michigan 
Ave.,  Chicago,  111. 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 

United  States  Air  Compressor  Co.,  6300 
Harvard  Ave.,  Cleveland,  Ohio.  “Usa- 
co.” 

Utility  Compressor  Co.,  The,  355-363  Har- 
per Ave.,  Detroit,  Mich. 

Vulcan  Mfg.  Co.,  1511  Cypress  Ave.,  Kan- 
sas City,  Mo.  “Faultless.” 

Westinghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
Wayne,  Ind. 

COMPRO. — Trade  name  for  safety 
switches  manufactured  by  the  Wadsworth 
Electric  Mfg.  Co.,  Inc.,  Covington,  Ky. 

COMPTON. — Trade  name  for  electro- 
meters manufactured  by  the  Pyrolectric  In- 
strument Co.,  636-640  E.  State  St.,  Trenton, 
N.  J. 

COMPUTING  MACHINES,  MOTOR- 
DRIVEN. — Equipment  for  use  in  offices 
consisting  of  plain  or  combination  adding, 
tabulating  or  computing  mechanisms  oper- 
ated by  small  electric  motors  with  or  with- 
out automatic  control.  Motor  drive  not 
only  increases  the  speed,  but  makes  the 
work  less  arduous  than  hand  lever  opera- 
tion. 

Manufacturers: 

Burroughs  Adding  Machine  Co.,  Detroit, 
Mich.  “Burroughs.” 

Dalton  Adding  Machine  Co.,  122  S.  Mich- 
igan Ave.,  Chicago,  111.  “Dalton.” 

Elliott-Fisher  Co.,  Harrisburg,  Pa. 

Ensign  Co.,  Brighton  District,  Boston, 

. Mass.  “Ensign.” 

Sunstrand  Adding  Machine  Co.,  Rockford. 
111.  “Sunstrand.” 

Wales  Adding  Machine  Co.,  Wilkes-Barre, 
Pa.  “Wales.” 

COMRECO. — Trade  name  for  contact 
points  manufactured  by  the  Commercial 
Research  Co.,  18  E.  41st  St.,  New  YTork, 
N.  Y. 

CONCATENATE. — To  connect  a winding 
of  one  machine  to  a different  winding  of 
another  machine,  as  the  secondary  of  an 
induction  machine  to  the  armature  or  the 
primary  of  another  machine.  Such  a con- 
nection is  sometimes  made  with  two  in- 
duction motors  for  the  purpose  of  reducing 
the  speed  below  that  given  by  one  motor 
alone.  It  is  also  used  in  the  cascade  con- 
verter where  the  secondary  of  an  Induction 
machine  is  connected  to  the  armature  of  a 
synchronous  converter.  Such  arrange- 
ments are  also  called  tandem,  or  cascade, 
connections. 

CONCATENATION.— The  act  of  or  state 
of  being  concatenated;  see  Concatenate. 

CONCEALITE. — Trade  name  for  lighting 
units  manufactured  by  the  Luminous  Unit 
Co.  Division  of  the  St.  Ix>uis  Brass  Mfg. 
Co.,  2615  Washington  Ave.,  St.  Louis,  Mo. 

CONCENTRATION.— Chemically  applied 
to  the  number  of  gram  equivalents  of  a 
salt  in  a liter  of  solution.  A gram  equiva- 
lent is  a number  of  grams  equal  to  the 
weight  of  a chemical  equivalent  of  the  com- 
pound or  element.  The  chemically  equiva- 
lent weight  is  the  weight  equivalent  in 
chemical  terms  to  one  gram  of  hydrogen 
Example:  49  is  the  weight  of  a chemical 
equivalent  of  sulphuric  acid;  49  grams  of 
this  acid  in  a liter  of  solution  gives  a nor- 
mal solution,  with  concentration  normal. 
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If  twice  that  weight  were  present  to  a 
liter,  the  concentration  would  be  twice  nor- 
mal (2n.),  if  half  that  weight,  half  nor- 
mal (^n). 

CONCENTRATOR,  TELEGRAPH.  — A 

traffic-distributing  device  by  means  of 
which  a number  of  telegraph  circuits  and 
connections  to  operating  instruments  are 
brought  together  at  one  point  to  facilitate 
interconnection. 

CONCENTRATORS,  MAGNETIC.— Mag- 
netic concentrators  are  used  to  separate 
ores  containing  magnetic  iron  compounds, 
giving  a concentrated  ore  In  one  pile  or  bln 
and  another  pile  of  ore  not  containing  mag- 
netic material.  The  usual  form  consists  of 
a belt  on  which  the  ore  is  placed.  It  passes 
over  a steel  drum  at  one  end  and  then  back 
underneath  to  the  other  roller  or  drum. 
The  steel  drum  is  strongly  magnetized  so 
that  the  finely  crushed  magnetic  ore  Is 
all  attracted  by  the  magnet  and  tends  to 
adhere  to  the  belt  as  it  passes  around  and 
under  the  drum.  The  other  ore  falls  off 
the  belt  as  it  passes  over  the  drum  so  that 
with  a dividing  screen  placed  below  the 
drum,  the  iron-bearing  ore  is  concentrated 
on  one  side  and  the  remainder  on  the  other 
side. 

Manufacturers: 

Ding’s  Magnetic  Separator  Co.,  800  Smith 
St.,  Milwaukee,  Wis. 

CONCENTRATORS,  ORE,  ELECTRIC.— 
These  concentrators  differ  from  the  mag- 
netic machines  described  above  in  that 
they  employ  an  electrostatic  separating 
principle.  They  separate  or  concentrate  the 
ores  mechanically  by  utilizing  the  difference 
in  electrical  conductivity  of  minerals  and 
rocks.  Most  minerals  are  fair  conductors 
of  electricity  while  rocks  or  gangues  are 
very  poor  conductors. 

The  ore  is  crushed  and  permitted  to  go 
through  the  concentrator  by  gravity.  A 
charged  electrode  is  placed  near  the  ore 
as  it  passes  over  a revolving  roll.  The 
good  conductors  or  minerals  are  given  a 
charge  and  separate  from  the  rock,  being 
pulled  over  toward  the  electrode.  A di- 
viding screen  is  so  placed  as  to  catch  all 
of  the  rock  on  one  side  and  mineral  on 
the  other.  Several  such  electrode  sets  are 
used  in  a series  arrangement  so  that  ore 
passing  from  one  separator  goes  through 
the  next  one,  etc.,  passing  through  as 
many  as  18  units,  the  number  depending 
on  the  quality  of  the  ore  and  the  degree 
of  separation  desired.  The  electrical  ap- 
paratus consists  of  a rather  small  generat- 
ing unit,  cither  motor  or  steam-engine- 
driven  and  transformers. 

Manufacturers: 

Huff  Electrostatic  Separator  Co.,  Box 
66,  Arlington,  Mass.  “Huff.” 

Mine  & Smelter  Supply  Co.,  The,  Denver, 
Colo.  “Wilfley.” 

CONCORD. — Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord,  N.  H. 

CONCORDIA  ELECTRIC  CO 389  Union 

Arcade  Bldg.,  Pittsburgh,  Pa.  Manufac- 
turer of  electric  safety  lamps.  President, 
Emil  Winter;  vice-president,  W.  F.  Mc- 
Cook; secretary,  P.  B.  Mossman;  treasurer, 
James  M.  Anderson. 

CONDENSER  AUXILIARIES.  — Steam 
condenser  auxiliaries  may  be  steam-driven 
or  motor-driven.  The  auxiliaries  required 
are  the  pumps  for  handling  the  circulating 
or  cooling  water,  the  hotweli  or  condensate 
pumps  and  the  vacuum  or  air-extraction 
pumps.  Which  form  of  drive  to  use  de- 
pends upon  the  economy,  reliability  and 
flexibility  desired.  Interruption  of  the  elec- 
trical supply  to  motor-driven  auxiliaries 
may  shut  down  a condenser  when  it  Is 
most  needed.  For  this  reason,  both  forms 
of  drive  are  often  used,  thus  giving  an 
economical  heat  balance  as  well  as  relia- 
bility. 

With  steam  drive  the  question  of  re- 
turning heat  to  the  boiler  feed  is  an  im- 
portant one.  About  90%  of  the  heat  sup- 
plied to  the  auxiliaries  will  be  returned  to 
the  feed  water  provided  sufficient  water  is 
available  for  absorbing  it.  This  depends 
upon  the  load  on  the  prime  mover  so  that 
at  light  loads  there  may  tend  to  be  an 
excess  of  steam  and  at  heavy  loads  a de- 
ficiency. Combination  motor  and  steam 
drive  by  which  the  steam  drive  is  used 
during  heavy  loads  and  electric  drive  during 
light  loads  makes  for  economy  as  well  as 
reliability  and  Improves  what  is  called  the 
heat  balance. 
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Where  the  economizer  is  used  the  colder 
the  water  the  more  work  done  ty  the 
economizer,  so  that  excessive  amounts  of 
exhaust  steam  from  auxiliaries  should  be 
avoided,  as  by  using  motor-driven  auxil- 
iaries. An  intermediate  stage  in  the  tur- 
bine permits  reclaiming  much  of  this  steam 
when  it  is  not  needed  for  boiler  feed.  By 
changing  from  steam  to  motor  drive,  a 
heat  balance  can  be  maintained. 

The  air  pump  used  for  fairly  low 
vacuums  may  be  an  engine-driven  rotative 
or  flywheel  type  of  pump  or  a reciprocating 
pump.  For  vacuums  above  28.5  in.  the 
reciprocating  dry  vacuum  pump  is  largely 
used,  being  economical  of  space  and  power. 
The  LeBlanc  and  other  turbo  and  hydraulic 
air  pumps  are  being  largely  used  because 
economical  of  space,  flexible  of  allotment, 
simple  of  operation,  although  large  users  of 
power.  The  steam  Jet  is  also  finding  wide 
application. 

Condensate  pumps  may  be  of  the  wet 
vacuum  type,  handling  both  air  and  con- 
densate; may  be  a single  or  two-stage  cen- 
trifugal pump,  with  independent  air  pump: 
or  a duplex  pump  with  sealed  glands  and 
automatic  control  to  keep  the  pump  always 
supplied  with  water. 

Circulating  pumps  are  almost  invariably 
of  the  centrifugal  type.  For  the  surface 
condenser  the  efficiency  will  be  between 
75  and  80%.  For  the  jet  type  the  efficiency 
will,  however,  be  around  50  and  60%  due 
to  the  low  water  velocity  entering  the 
pump. 

CONDENSER,  ELECTRIC.— An  electric 
condenser  is  an  arrangement  of  conductors 
separated  by  a dielectric  for  8€*curing  rela- 
tively high  capacitance.  The  dielectric  may 
be  air,  paper,  mica,  oil.  glass,  etc.  Electric 
condensers  are  usually  constructed  with 
broad  sheets  of  tinfoil  or  plates  of  alum- 
inum or  brass,  placed  as  near  as  possible 
to  other  similar  sheets  or  plates.  Actual 
contact  is  prevented  by  thin  layers  of  di- 
electric. Condensers  of  large  capacitance 
are  made  by  building  up  alternate  sheets 
of  tinfoil  and  dielectric,  every  other  sheet 
of  tinfoil  being  connected  to  one  terminal 
part  and  the  intermediate  ones  to  the 
other.  Condensers  are  commonly  classified 
as  air.  paper,  mica  and  oil,  in  accordance 
with  the  dielectric  used. 

Static  or  electrostatic  condensers  are 
those  of  the  stationary  type  designed  for 
electrostatic  charges;  their  construction  Is 
described  above;  they  are  the  most  common 
electric  condensers.  Synchronous  con- 
densers are  synchronous  motors  operating 
with  highly  excited  fields  and  little  or  no 
load;  they  possess  marked  capacitance  and 
act  like  static  condensers  in  counteracting 
inductance  in  a circuit;  see  Condensers, 
synchronous. 

Static  condensers  whose  capacitance  may 
be  changed  are  called  variable  condensers. 
Such  condensers  are  constructed  of  semi- 
circular metal  plates  for  the  conductors 
and  air  or  oil  for  the  dielectric;  alternate 
plates  are  fastened  to  a central  shaft  by 
means  of  w-hich  they  may  be  rotated,  thus 
varying  the  overlapping  portions.  Con- 
densers for  standards  of  capacitance 
measurements  are  made  with  mica  as  the 
dielectric. 

Condensers  are  used  extensively  in  tele- 
phone work,  in  radio  communication,  in 
connection  with  induction  coils  and  in  many 
installations  for  absorbing  an  inductive  dis- 
charge or  counteracting  excessive  induc- 
tance In  a circuit  or  system. 

CONDENSERS,  EXHAUST  STEAM.- 
Condensera  are  used  for  the  purpose  of 
condensing  exhaust  steam  to  water,  thus 
creating  a vacuum  and  so  permitting  full 
expansion  of  the  steam  to  be  utilized.  Con- 
densers are  classified  as  surface,  barometric 
and  jet,  the  choice  for  any  type  depending 
upon  cost,  power  required  for  operation, 
vacuum  required,  condition  and  quality  of 
cooling  water,  and  whether  the  condensate 
is  required  for  further  use. 

The  barometric  type  of  condenser  is  a 
jet  condenser  set  higher  than  34  ft.  above 
the  level  of  the  discharge  well.  It  is  ad- 
mirable where  the  water  is  dirty  or  acid; 
it  is  extremely  simple  and  fits  in  where 
a suitable  basement  or  pit  is  not  available. 
The  steam  condensed  is  mixed  with  the 
cooling  water  and  cannot  be  used  for  boiler 
feed  except  when  the  water  is  quite  pure. 
The  power  required  is  considerably  greater 
than  for  the  surface  condenser  but  less  than 
for  the  jet  type.  The  initial  cost  is  low 
but  the  operating  power  costs  rather  high, 
the  auxiliaries  taking  between  4.5  to  13.5% 


of  the  prime- mover  capacity,  according  to 
its  size. 

The  jet  type  of  condenser  consists  of  a 
cast  iron  shell  into  which  the  exhaust  is 
led,  having  the  circulating  water  sprayed 
through  the  chamber  in  jets.  This  type  re- 
quires greater  care  in  designing  the  tail 
pump  or  discharge,  etc.,  than  the  bar- 
ometric type.  Two  jets  are  usually  em- 
ployed for  large  prime  movers.  The  water 
efficiency  is  the  same  as  that  of  the  baro- 
metric type,  the  amount  of  air  handled  is 
less,  while  the  power  requirements  are 
greater  than  the  barometric  and  surface 
types. 

The  surface  condenser  has  no  limitation 
as  to  size;  it  is  the  most  expensive  type  to 
purchase,  requires  the  largest  quantity  of 
water  and  the  lowest  power  input  for  cool- 
ing water  and  air  extraction.  It  consists 
of  a sheet  steel  shell  with  two  heads  or 
water  boxes  into  which  the  circulating 
water  passes.  The  two  boxes  are  con- 
nected by  a large  number  of  small  brass 
tubes  through  which  the  water  circulates. 
The  steam  is  fed  into  the  shell,  passes 
around  the  tubes,  thus  being  condensed  by 
conduction,  and  trickles  down  to  the  bot- 
tom whence  it  is  pumped  out.  The  con- 
densate is  available  for  boiler  feed  pur- 
poses. Air  infiltration  is  a minimum  as  the 
only  air  entering  is  that  with  the  steam 
and  through-  leaks.  The  area  of  surface 
condensers  varies  between  2.5  sq.  ft.  of 
tube  surface  per  kilowatt  continuous  rating 
of  the  turbogenerator  for  units  of  10,000 
kw.  down  to  1.4  sq.  ft.  for  the  largest 
machines. 

Manufacturers: 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Elliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 
“Elliott-Ehrhart.” 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.”  (Distilled  water.) 

Manistee  Iron  Works  Co.,  Manistee,  Mich. 
“Roturbo.” 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Petroleum  Iron  Works  Co.,  The,  Drawer 
539,  Sharon,  Pa.  “Lehman.” 

Ross  Heater  & Mfg.  Co.,  Inc.,  1407  West 
Ave.,  Buffalo,  N.  Y. 

Schutte  & Koerting  Co.,  1156  Thompson 
St.,  Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wheeler  Condenser  & Engineering  Co.. 

W T 

Wheeler  Mfg.  Co.,  C.  H.,  Lehigh  & 
Sedgley  Aves.,  Philadelphia,  Pa.  “C. 
H.  Wheeler.” 

Worthington  Pump  & Machinery  Co.,  115 
Broadway,  New  York,  N.  Y. 

CONDENSERS,  STATIC,  MISCELLA- 
NEOUS.— Static  condensers  are  employed 
for  many  purposes  besides  those  specifically 
listed  below,  athough  those  constitute  the 
most  common  uses.  Among  miscellaneous 
uses  a fairly  common  one  is  to  shunt  the 
vibrator  on  induction  colls  so  as  to  sup- 
press excessive  sparking  and  produce  a 
sharper  make  and  break.  They  are  also 
used  to  reduce  sparking  in  flashers,  vi- 
brating type  rectifiers,  etc.  They  are  used 
in  the  condenser  type  lightning  arrester. 
To  some  extent  they  have  been  applied  to 
counteract  the  low  power-factor  caused  by 
heavy  inductive  loads,  such  as  induction 
motors.  Such  condensers  are  made  of 
rugged  design  and  carefully  insulated. 

Manufacturers: 

Apollo  Magneto  Corp.,  Kingston,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.  Can. 

Dubilier  Condenser  Co.,  Inc.,  217  Centre 
St..  New  York,  N.  Y.  (Mica  dielectric.) 

Eastern  Parts  Mfg.  Co.,  Inc..  135  Spring 
St.,  New  York,  N.  Y.  “P^mko.” 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 


When  writing  to  manufacturers  please 
mention  the 
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Electric  Specialty  Co.,  The,  233  N.  Elm 
St.,  Cresco,  Iowa.  “Standard,”  “Mans- 
bridge.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Developed  and  perfected 
by  this  company  for  improvement  of 
power-factor.  Standardized  for  cir- 
' cuits  ranging  in  frequency  from  40  to 
125  cycles,  in  voltage  from  220  to  2,300 
volts  ,and  in  capacities  from  30  to  300 
kv-a.,  although  they  can  be  supplied 
for  other  voltages  and  capacities  when- 
ever necessary.  Advantages  of  static 
condenser  equipment 
over  synchronous  appa- 
ratus are  most  pro- 
nounced for  capacities 
of  500  kv-a.  and  less. 
They  are  comparatively 
lowr  in  cost  in  the  small- 
er sizes,  have  extremely 
low  losses,  require  prac- 
tically no  attendance, 
and  give  long  service 
due.  to  absence  of  mov- 
ing parts.  One  installation  effected 

an  increase  in  power-factor  of  0.65 

to  0.85,  enabling  generating  equip- 
ment to  carry  24  per  cent  greater  load, 
reducing  excitation  requirements  20 
per  cent,  and  improving  voltage  regu- 
lation, and  eliminated  necessity  for 
new  generator,  boiler  and  auxiliary  ca- 
pacity. (Bulletin  49714B.)  See  adv. 
pages  1203-1223. — Adv. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

LEEDS  & NORTHRUP  CO.,  4901  Stenton 
Ave.,  Philadelphia,  Pa.  (Standard, 
mica.) 

Niehoff  & Co.,  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  “Radio 
Service.” 

Stromberg- Carlson  Telephone  Mfg.  Co.. 
1050  University  Ave.,  Rochester,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co..  C & 
Fargo  Sts.,  Boston,  Mass.  “Faradon.” 

CONDENSERS,  STATIC,  PARALLEL 
AND  SERIES. — The  capacitance  of  con- 
densers connected  in  parallel  is  equal  to 
the  sum  of  the  capacitances  of  the  separate 
condensers.  When  condensers  are  con- 
nected in  series  the  joint  capacitance  is 
equal  to  the  reciprocal  of  the  sum  of  the 
reciprocals  of  the  capacitances  of  the  sep- 
arate condensers.  Thus,  if  Ci,  C*  and  Os 
are  three  capacitances  joined  in  series,  the 
reciprocal  of  the  Joint  capacitance  is 

l/C=l/C1+VC,+  l/Cs. 

CONDENSERS,  STATIC,  RADIO.— Con- 
densers used  for  radio  sets  are  generally 
of  small  capacitance,  because  of  the  high 
frequency  used.  Those  used  in  transmit- 
ting stations  must  withstand  high  voltages. 
The  latest  type  of  high-voltage  condenser 
contains  mica  as  the  dielectric  with  tinfoil 
conductors,  the  whole  system  being  highly 
compressed  to  prevent  energy  losses  due 
to  vibration.  Another  type  of  transmitting 
condenser  is  made  up  of  glass  plates  using 
tinfoil  conductors.  Still  another  uses  a 
composition  dielectric.  For  receiving  sta- 
tions where  the  voltages  are  small,  the 
variable  condenser  used  consists  of  a set 
of  movable  semicircular  plates  which  can 
be  rotated  between  a set  of  fixed  plates. 
Air  Is  usually  the  dielectric  In  variable 
condensers,  although  oil  is  sometimes  used. 
Oil  condensers  of  this  type  may  also  be 
used  in  transmitting  sets. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St.. 
Cambridge,  Mass.  “Acme.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  & Co.,  A.  W.,  23  Church  St., 
Cambridge.  Mass.  (Exclusive  dis- 
tributor, Franklin  Sales  Co.,  25  N. 
Franklin  St.,  Chicago,  III.) 

Chicago  Radio  Laboratory,  Ravenswood 
& Schreiber  Aves.,  Chicago,  III. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Cramer  & Swain,  2916  N.  16th  St.,  Omaha, 
Nebr. 

De  Forest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal. 
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De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Dubilier  Condenser  Co.,  Inc.,  217  Centre 
St.,  New  York,  N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Electric  Specialty  Co.,  The,  233  N.  Elm 
St.,  Cresco,  Iowa.  "Mansbridge, 
"Standard." 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  "Federal." 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
"RVA." 

GREBE  & CO.,  INC.,  A.  H.,  70  Van  Wyck 
Blvd.,  Richmond  Hill,  N.  Y.  "Grebe 
Radio." 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Johnson,  George  F.,  625  Black  Ave., 

Springfield,  111.  ("Illinois"  variable 
condenser. ) 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar 
ginal  Way,  Seattle,  Wash.  "K  & C." 
Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wi* 

Mercury  Radio  Appliance  Co.,  672  Broad- 
way, Brooklyn,  N.  Y. 

Modem  Radio  Equipment  Co..  27  S.  Broad 
St.,  Elizabeth,  N.  J.  "Modern." 

’ Murdock  Co.,  William  J.,  Everett  Ave. 
& Carter  St.,  Chelsea,  Mass.  "Mur- 
dock." 

Parkin  Mfg.  Co..  San  Rafael.  Cal. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook.  L.  I.,  N.  Y.  "Radio 
Service.** 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  "Signal.** 

Simon.  Emil  J.,  217  Broadway,  New  York, 
N.  Y.  "Seibt." 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

Tresco,  1201  Kahl  Bldg.,  Davenport, 
Iowa.  "Perfection." 

Wilcox  Laboratories,  Inc.,  The,  131  S. 

Fairview  Ave.,  Lansing,  Mich. 

Wirelesfe  Specialty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston,  Mass.  "Faradon. 
CONDENSERS,  STATIC,  TELEPHONE 
AND  TELEGRAPH. — The  usual  form  of 
telephone  condenser  is  made  of  two  long 
strips  of  tinfoil  separated  by  strips  of 
paper,  rolled  up,  dried,  boiled  in  paraffin, 
and  then  sealed  in  a tin  box.  Each  ter- 
minal is  a strip  of  brass  held  in  contact 
with  the  Unfoil  (called  the  "plate")  by 
pressure  alone.  The  capacitance  is  usually 
from  0.1  to  2 mf.  For  telegraph  circuits 
about  the  same  type  condenser  is  used  and 
the  range  is  generally  from  0.1  to  3 mf. 
Another  type  of  a low-capacity  condenser 
(0.005  mf.  and  under)  is  sometimes  made 
of  a pair  of  Insulated  wires  wound  on  a 
spool. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO. 

Warren,  Pa.  "Sepeo." 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Electric  Specialty  Co.,  The,  233  N.  Elm 
St.,  Cresco,  Iowa.  "Cresco,"  ‘‘Stand- 
ard," "Mansbridge." 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  "Federal." 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  Nation®!  Bank  Bldg.,  Elmhurst,  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
Bl.^  (See  display  advertisement  on  page 

LEEDS  & NORTHRUP  CO.,  4901  Stenton 
Ave.,  Philadelphia,  Pa. 

Premier  Electric  Co..  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Radio  Service  & Mfg.  Co..  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  "Radio 
Service." 

Strom berg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 
Tecla  Co.,  Inc.,  Detroit,  Mich. 

Western  Electric  Co.,  .Inc.,  195  Broadway, 
New  York,  N.  Y. 


CONDENSERS,  SYNCHRONOUS.  — A 

synchronous  condenser  or  synchronous 
phase  advancer  is  a synchronous  machine 
running  as  a motor  with  a litUe  or  no  load 
and  having  its  excitation  adjusted  for  the 
purpose  of  improving  the  power-factor  or 
controlling  the  voltage  of  the  system  to 
which  it  is  connected.  In  power-factor  im- 
provement, the  synchronous  condenser  is 
usually  connected  at  the  load  end  of  a 
transmission  or  distributing  line  which  sup- 
plies an  inductive  load.  By  making  the 
synchronous  condenser  take  a leading  cur- 
rent, it  is  possible  to  reduce  the  line  cur- 
rent and  thus  reduce  line  and  generator 
losses  or  to  permit  a larger  load  to  be  car- 
ried by  the  generators  and  line.  In  voltage 
control,  the  synchronous  condenser  is  con 
nected  at  the  receiving  end  of  a traris 
mission  line  having  considerable  inductive 
reactance.  By  having  it  take  a lagging  cur 
rent  at  light  loads  and  a leading  current 
at  heavy  loads,  the  voltage  at  the  receiv- 
ing end  may  be  kept  nearly  constant  while 
the  voltage  at  the  sending  end  is  main 
tafned  constant.  The  synchronous  con 
denser  seems  to  offer  the  best  means  of 
voltage  control  for  very  long  lines  at  extra 
high  voltages. 

These  uses  of  the  synchronous  condenser 
are  based  on  the  unique  relation  of  the 
field  excitation  of  a synchronous  motor  and 
the  phase  angle  of  its  line  current.  At  _ 
certain  excitation  the  motor  current  and 
voltage  are  exactly  in  phase;  if  the  field 
is  excited  beyond  this  critical  value,  the 
motor  takes  a leading  current  and  acts  like 
a condenser;  if  the  field  is  excited  below 
the  critical  value,  the  motor  takes  a lag 
ging  current  and  acts  as  an  inductive  load, 
just  like  an  induction  motor. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Canadian  Crocker- Wheeler  Co.,  Ltd.,  St 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can 
"Westinghouse." 

GENERAL  ELECTRIC  CO.,  Schenec 
tady,  N.  Y.  A complete  line  including 
large  sizes  for  power  factor  control  as 
well  as  its  correction  or  improvement. 
Designed  for  480  to  13.200  volts.  Ma- 
chines are  provided  with  special  wind- 
ing to  increase  starting  torque  and 
make  them  self-starting.  This  wind- 
ing is  a most  effective  anti-hunting 
device  and  will  keep  motor  in  step.  If 
possible  to  operate  a synchronous  mo- 
tor on  system.  Where  desired  instal- 
lations can  be  provided  with  automatic 
starting  and  control  equipment  to  be 
operated  without  attendance  other 
than  occasional-  Inspection.  Send  for 
further  information  in  Bulletin  41311L 
and  a ,list  of  applications,  Bulletin 
41312.  See  adv.  pages  1203-1223. — Adv. 
Standard  Electric  Machinery  Co.,  Balti 
more,  Md.  "Standard-Baltimore." 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONDENSITE  AND  CONDENSITE 
PRODUCTS. — Condensite  is  a material 
composed  chiefly  of  a phenolic  condensation 
product,  resulting  from  the  chemical  reac- 
tion between  phenol  and  formaldehyde.  It 
is  made  in  many  forms  and  colors  and  is 
useful  as  a molding  material,  as  an  im- 
pregnating material  and  as  a chief  constitu- 
ent In  certain  insulating  varnishes,  en- 
amels and  cements.  In  its  first  form  the 
product  Is  a gum -like  substance  that  will 
not  harden  under  heat,  but  has  to  be  com- 
bined with  a hardening  agent.  It  then 
gives  a hard  infusible  and  nearly  insoluble 
substance,  with  a dielectric  strength  of 
11,000  to  15,000  volts  per  mm.  and  a re- 
sistivity of  4X1010  ohm-cm.  at  ordinary 
temperatures.  It  Is  high  in  mechanical 
strength  and  heat  resistance  and  will  stand 
temperatures  as  high  as  200°  C.  or  sev- 
eral hours  without  any  perceptible  effect. 

As  a plastic  molding  material  Condensite 
is  applied  to  a great  variety  of  products 
for  electrical  purposes.  It  is  used  for  a 
number  of  parts  for  meters  and  other  in- 
struments, because  of  the  possibility  of 
using  metal  inserts  and  the  ease  of  mold- 
ing pieces  that  would  be  difficult  to  make 
in  other  materials.  Ignition  systems  for 
automobiles  afford  many  parts,  especially 
In  the  distributor,  that  may  be  made  of 
Condensite.  such  as  the  plates  carrying  the 
contacts,  the  rotating  contact  maker,  coil 
caps  and  covers,  relay  bases  and  covers, 


etc.  Condensite  is  also  molded  into  insu- 
lators of  various  kinds,  such  as  busbar 
insulators,  where  its  rugged  characteristics 
make  it  less  liable  to  breakage  than  porce- 
lain. Commutators  for  starting  motors  and 
lighting  generators  on  automobiles  are  often 
molded  of  Condensite.  There  are  also  nu- 
merous charging  plugs,  attachment  plugs, 
switch  handles,  buttons,  rings  and  other 
small  parts  made  of  Condensite  in  addition 
to  hundreds  of  other  parts  not  used  with 
electrical  apparatus. 

Manufacturers: 


Alden-Napier  Co.,  54  Willow  St.,  Spring- 
field,  M^ss.  "Na-ald." 

Auburn  Button  Works.  Inc.,  40-46  Wash- 
ington St.,  Auburn,  N.  Y. 

Belden  Mfg.  Co..  2300  S.  Western  Ave., 
Chicago  111.  "Beldenmold." 

Boonton  Rubber  Mfg.  Co.,  Boonton,  N.  J. 
"Hi-Tensit." 

Burroughs  Co.,  Charles,  141-149  Commerce 
St.,  Newark,  N.  J. 

Cole  & Co.,  Henry,  54  Old  Colony  Ave., 
Boston,  Mass. 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R„  Bloomfield.  N.  J. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
"Diamond  F." 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell.  Va. 

Mack  Molding  Co.,  Little  Falls,  N.  J. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Shaw  Insulator  Co.,  5-7  Kirk  PI.,  Newark, 
N.  J. 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St..  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

CONDENSITE  CELORON. — Trade  name 
for  molded  fiber  insulation  manufactured 
by  the  Diamond  State  Fibre  Co.,  Bridge- 
port, Pa. 

CONDENSITE  CO.  OF  AMERICA.— 

Bloomfield,  N.  J.  Manufacturer  of  Con- 
densite and  Condensite  products,  synthetic 
waxes  and  oils.  Business  established 
1910.  President  and  general  manager.  Kirk 
Brown;  vice-president  and  treasurer, 
Charles  E.  Van  Vleck;  secretary,  Frank  H. 
Presby;  sales  manager,  Sandford  Brown. 
Factories,  Bloomfield,  N.  J.,  and  Wyan- 
dotte, Mich. 

CONDENSITE  MOLDING  MACHINES.— 

See  Molding  machines,  insulation. 

CONDENSIVE  LOAD.  — A condensive 
load,  also  called  an  anti-inductive  load,  is 
one  in  which  the  current  leads  the  voltage 
across  the  load. 

CONDENSIVE  REACTANCE.— Whenever 
a condenser  or  any  capacitance  is  con- 
nected to  an  alternating  e.m.f.  an  alter- 
nating current  will  flow  through  the  cir- 
cuit. This  current  is  equal  to  the  product 
of  the  capacitance  and  the  rate  at  which 
the  e.m.f.  is  changing.  In  symbols, 
Ic=2irfCEc,  whence  Ec  = Ic/(2irfC). 
Condensive  reactance  is  the  factor  by 
which  the  current  must  be  multiplied  to 
give  the  effective  value  of  the  condenser 
voltage;  or  Xc=l/(2irfC),  where  Xc  is  the 
condensive  reactance,  f is  the  frequency 
and  C is  the  capacitance. 

CONDENSIVE  REACTANCE  VOLTAGE. 
— The  condensive  reactance  voltage  is  the 
product  of  the  condensive  reactance  and 
total  current  in  the  circuit.  This  e.m.f 
leads  the  current  to  which  it  is  due  by 
one-quarter  of  a period.  The  phase  dif- 
ference between  the  condensive  reactance 
voltage  and  the  inductive  reactance  voltage 
is  one-half  a period.  Ec=Ic/2irfC).  See 
Condensive  reactance. 

CONDIT  ELECTRICAL  MFG.  CO.— 838 
Summer  St.,  South  Boston,  Mass.,  Manu- 
facturer of  medium  and  high-voltage 
switching  and  protective  equipment.  Busi- 
ness established  1898.  President,  treasurer 
and  general  manager,  S.  B.  Condit;  vice- 
president,  F.  H.  Condit;  secretary,  A.  M. 
Dirwanger;  sales  manager,  R.  J.  Neagle. 

CONDUCELL. — Trade  name  for  cable 
splicing  Joints  manufactured  by  the  Mica 
Insulator  Co.,  68  Church  St.,  New  York, 

N.  Y. 

CONDUCTANCE. — The  conducting  power 
of  any  conductor,  whether  a solid  or  elec- 
trolyte, or  its  ability  to  carry  electricity 
disregarding  any  decomposition  effects.  It 
is  the  reciprocal  of  the  resistance,  and  its 
unit  is  the  mho  (reciprocal  of  ohm).  Its 
symbol  is  g.  Mathematically,  g=l/R;  the 
direct-current  form  of  Ohm’s  law  may  also 
be  written  I=gE.  From  the  latter,  con- 
ductance may  also  be  defined  as  the  factor 
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by  which  the  d-c.  e.m.f.  must  be  multi- 
plied to  give  the  current  in  the  circuit; 
it  is  also  the  current,  in  amperes,  flowing 
per  volt  of  e.m.f  expended  in  merely  over- 
coming the  resistance.  The  conductance  of 
a unit  mass  is  called  its  conductivity  or 
specific  conductance. 

CONDUCTANCE  OF  AN  A-C.  CIRCUIT. 
— This  is  the  factor  by  which  the  impressed 
e.m.f.  must  be  multiplied  to  give  the  com- 
ponent of  current  in  phase  with  the  e.m.f. 
g=R/(R»+X*). 

CONDUCTIVITY.— In  general  the  ability 
of  a substance  to  conduct  electricity.  Spe- 
cifically, it  is  measured  quantitatively  as 
the  current  in  amperes  flowing  through  a 
centimeter-cube  of  the  material  (one  centi- 
meter long  and  of  one  square  centimeter 
uniform  cross-section),  when  an  e.m.f.  of 
one  volt  is  applied  to  the  two  ends.  It  is 
sometimes  called  specific  conductance.  For 
metals  it  is  usually  of  the  order  of  600,000 
down  to  10,000;  for  melted  salts  10  to  0 1; 
for  solutions  0.5  to  zero,  according  to  the 
concentration. 

CONDUCTOR,  CONTACT.— In  electric 
railways  that  part  of  the  distribution  sys- 
tem, other  than  the  traffic  rails,  which  is 
in  iihmediate  electrical  contact  with  the 
circuits  of  the  cars  or  locomotives.  A trol- 
ley wire  is  a flexible  contact  conductor  and 
a contact  rail  is  a rigid  contact  conductor. 
See  Rails,  conductor  or  third,  and  Wire, 
trolley. 

CONDUCTOR,  ELECTRICAL.— In  -the 
generally  accepted  sense  a conductor  is 
any  medium  that  permits  the  ready 
passage  of  electric  charges  or  currents. 
There  is  no  definite  dividing  line  between 
conductors  and  nonconduotors,  since  these 
terms  are  only  relative;  even  insulators  or 
dielectrics  possess  feeble  conducting  pow- 
ers under  certain  conditions  (high  tension). 
Usually,  however,  the  term  conductor  is 
confined  to.  materials  having  relatively  high 
conductivity  or  conductance.  Conductors 
may  be  solids,  liquids  or  gases.  Solutions 
or  other  liquids  that  are  good  conductors 
are  called  electrolytes.  Metals  are  the  best 
conductors.  To  keep  down  the  resistance 
losses,  the  conducting  parts  of  electric  cir- 
cuits and  apparatus  are  made  of  hlgh-con- 
ductance  metal,  such  as  copper.  The  most 
common  form  of  conductor  is  wire,  which 
is  made  in  many  types  having  distinctive 
names.  In  the  wire  and  cable  industry  the 
word  conductor  is  generally  restricted  to 
mean  a wire  or  combination  of  wires  not 
insulated  from  each  other,  suitable  for  car- 
rying a single  electric  current;  in  this 
sense  it  differs  from  wire  in  that  the  latter 
may  include  the  insulation  around  the  con- 
ductor. 

CONDUCTOR,  STRANDED.— A conductor 
composed  of  a group  of  wires  or  of  any 
combination  of  groups  of  wires  suitable  for 
carrying . a single  electric  current.  The 
wires  in  a stranded  conductor  are  usually 
twisted  or  braided  together. 

CONDUCTORS,  ARMORED.— See  Cable, 
armored;  also  Cord,  flexible,  armored. 

CONDUCTORS,  L I Q H T N I N Q — See 

Lightning  rods;  also  Cable,  lightning  con- 
ducting. 

CONDUIT. — In  electrical  work  a conduit 
is  a closed  protection  pipe  or  duct  Into 
which  electric  wires  or  cables  may  be 
drawn.  It  is  used  very  extensively,  both 
for  the  protection  of  wiring  in  buildings 
and  for  protecting  transmission,  distribu- 
tion and  communication  or  signaling  ca- 
bles that  are  run  underground.  This  gives 
the  two  main  classes  of  conduits,  the  for- 
mer being  called  Interior  conduit,  and  the 
latter  underground  conduit. 

Development  and  Uses. — The  first  elec- 
tric wiring  in  buildings  was  for  bells,  an- 
nunciators. telephones  and  similar  low- 
voltage  circuits,  for  which  what  has  come 
to  be  known  as  office  or  annunciator  wire 
was  used.  As  electric  lighting  and  later 
power  was  introduced  Into  buildings  the 
circuits  were  made  heavier,  but  their  in- 
sulation was  not  greatly  Improved.  The 
art  had  not  progressed  enough  to  know 
what  insulation  and  precautions  were  nec- 
essary for  110  volts  or  higher.  The  re- 
sults were  that  numerous  fires  broke  out 
in  buildings  that  were  electrically  lighted 
and  most  of  them  were  ascribed  to 
"crossed  wires."  From  this  grew  regula- 
tion of  electric  wiring  and  the  development 
of  improved  methods  of  installation.  Rec- 
ognizing that  the  wires  had  to  be  better 


protected,  one  of  these  improvements  was 
a thin  brass  tube  draw-in  or  interior  con- 
duit system.  Later  heavier  metal  was  used 
and  iron  and  steel  substituted  for  brass, 
the  conduit  being  eventually  developed  into 
the  rigid  steel  conduit  now  so  widely  used. 
A very  extensive  line  of  conduit  boxe& 
and  other  accessory  fittings  was  gradually 
developed  using  both  cast  iron  and  sheet 
steel  so  that  now  the  metallic  conduit 
system  is  the  highest  type  of  interior  wir- 
ing installation  in  use  and  the  system  is 
being  most  rapidly  extended. 

For  wiring  a finished  building  the  in- 
stallation of  rigid  conduit  requires  too 
much  ripping  up  of  walls,  floors  and  ceil- 
ings and  is  therefore  quite  costly.  To  over- 
come this,  flexible  nonmetallic  conduit,  also 
called  flexible  fabric  tubing  or  “loom.” 
was  developed.  Later  flexible  steel  conduit 
was  brought  out.  Both  these  are  widely 
used  in  wiring  or  rewiring  of  old  build- 
ings, as  well  as  a development  from  the 
latter,  viz.,  flexible  steel-armored  cable. 

As  electric  utility  service  gradually  be- 
came more  general  in  the  cities  the  num- 
ber of  overhead  circuits  for  telephone,  tele- 
graph, lighting,  power  and  railway  service 
rapidly  increased.  In  many  cities  there 
were  not  only  separate  companies  render- 
ing these  different  classes  of  service,  but 
often  competing  companies  in  the  same 
class  of  service.  The  result  was  a dense 
mass  of  overhead  wires  and  poles  that  were 
not  attractive  in  appearance  and  in  many 
cases  constituted  life  hazards  to  firemen 
and  also  pedestrians.  In  almost  every  large 
city  during  the  eighties  there  arose  an 
agitation  for  placing  wires  underground. 
Many  technical  problems  wrero  involved  in 
this,  as  well  as  heavy  financial  outlay. 
Edison  central-station  companies  first  used 
iron-pipe-protected  or  armored  solid  con- 
ductors. Wood  conduit  or  pump  log  was 
later  introduced,  also  clay  or  tile  pipe, 
fiber  conduit,  and  concrete  or  stone.  Now 
underground  conduit  is  used  in  every  large 
and  medium-sized  city  and  in  many  small 
ones,  and  even  in  suburban  towns.  It  has 
only  one  competitor,  which  is  specially  ar- 
mored lighting  circuit  cable  that  is  buried, 
directly  in  the  ground  in  outlying  districts 
and  parks  W'here  it  is  not  likely  to  be  dis- 
turbed by  excavation. 

Conduit  has  many  advantages,  both  for 
interior  and  underground  wiring.  It  fully 
protects  the  conductors  from  contact  with 
other  circuits,  from  interference  by  work- 
men in  subsequent  work  on  the  building 
or  In  street  excavation,  from  the  action  or 
moisture,  acids,  or  other  corrosive  agencies, 
and  from  other  influences  that  might  dam- 
age the  insulation.  It  permits  the  ducts 
to  be  installed  at  one  time  and  the  wires 
or  cables  to  be  drawn  in  later  when  they 
are  needed:  they  may  also  be  withdrawn, 
if  defective  or  of  insufficient  load  capacity, 
and  new  or  larger  wires  or  cables  drawn  In 
their  place  w'ith  little  trouble  or  expense. 

On  account  of  these  and  minor  ad- 
vantages the  use  of  conduit  has  very  rap- 
idly Increased.  Interior  conduit  is  used 
not  only  for  protecting  the  concealed  wir- 
ing of  buildings,  but  also  for  enclosing  ex- 
posed wire  runs  both  on  the  inside  and 
outside  of  buildings;  it  is  also  used  on  depot 
platforms,  .docks,  on  shipboard,  on  ma- 
chinery, locomotives,  cars,  automobiles, 
etc.  __ 

ftlgicfsteel  conduit  is  the  most  widely 
used.  It,  or  its  equivalent  is  required  for 
all  lighting  and  power  circuits,  both  con- 
cealed and  surface.  In  several  large  cities 
because  in  these  cities  buildings  are  so 
frequently  altered  with  accompanying  dis- 
turbance of  unprotected  wiring.  In  all 
communities  the  tendency  is  to  install  cir- 
cuits of  all  kinds  more  and  more  in  con- 
duit. 

With  the  increasing  congestion  of  cities 
and  their  increased  density  of  loads  the 
placing  of  overhead  circuits  underground 
is  steadily  increasing.  The  amount  of 
conduit  used  for  underground  installation  is 
therefore  steadily  increasing.  The  same 
types  of  conduit  that  are  used  underground 
may  also  be  used  in  the  floor  of  basements, 
for  service  connection,  etc.;  for  this  pur- 
pose either  iron  pipe  or  fiber  conduit  is 
most  used. 

Production.  The  rapid  increase  in  the 
use  of  both  interior  and  underground  con- 
duit is  shown  from  production  figures. 
The  Bureau  of  the  Census  has  reported  in 
the  census  of  electrical  manufactures  that 
the  value  of  both  underground  and  in- 
terior conduit  in  1899  was  $1,066,163;  In 
1904,  $2,416,245;  in  1909,  $5,098,264;  in  1914, 
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$4,874,709.  Estimates  for  the  year  1920 
place  the  production  of  rigid  interior  con- 
duit at  about  $20,300,000,  of  flexible  fabric 
tubing  at  about  $5,000,000,  and  of  flexible 
steel  conduit  at  $150,000.  No  reliable  figures 
are  available  as  to  the  1920  production  of 
underground  conduit,  except  that  of  the 
fiber  type  about  13,000,000  ft.  was  pro- 
duced. Aside  from  the  above  figures  for 
interior  conduit  there  was  produced  in  1920 
about  $1,800,000  worth  of  conduit  fittings, 
including  outlets  and  switch  boxes  and 
other  accessories. 

CONDUIT,  AERIAL  RING.— This  is  a 
method  for  distributing  aerial  telephone 
lines  from  the  terminal  box  on  the  cable 
to  the  subscribers’  stations.  It  consists  of 
metal  rings  attached  to  a messenger  wire, 
through  which  rubber-covered  pairs  of 
wires  are  drawn.  It  is  not  a "conduit” 
in  the  generally  accepted  sense  of  the  word, 
but  is  called  aerial  ring  conduit  because 
the  rings  confine  the  wire  pairs  as  do  the 
conduits  in  the  interior  wiring  of  a build- 
ing. 

CONDUIT,  AUTOMOBILE,  AND  FIT- 
TINGS THEREFOR.— The  wiring  of  gaso- 
line automobiles  and  electric  vehicles  Is 
subjected  to  severe  operating  conditions 
and  often  outright  abuse.  Oil,  moisture, 
acid,  alkali,  dust  and  mud  play  havoc  with 
the  insulation  of  automobile  wires  and  ca- 
bles, leading  to  leakage,  grounds  and  some- 
times short-circuits,  unless  the  wiring  Is 
adequately  protected.  In.  the  wiring  of 
buildings  conduit  has  been  found  of  the 
greatest  all-around  value  for  giving  suit- 
able protection  to  the  wires,  so  it  w*as 
natural  to  utilize  conduit  for  protecting 
automobile  wiring  also.  Rigid  conduit  Is 
not  bo  well  suited  for  automobiles,  because 
the  wires  are  relatively  short  and  in  most 
cases  many  bends  have  to  be  made.  For 
these  reasons  the  conduits  are  nearly  al- 
ways flexible,  either  flexible  metallic  con- 
duit, or  flexible  fabric  tubing.  For  the 
former  both  flexible  steel  and  flexible  brass 
are  used;  the  nonmetallic  or  fabric  conduit 
is  a very  dense,  seamless  and  tough,  but 
flexible  tubing  capable  of  withstanding  hard 
usage.  Junction  boxes,  box  connectors, 
bushings  and  other  necessary  accessory  fit- 
tings are  provided  to  make  the  conduit 
system  as  complete,  even  though  on  a small 
scale,  as  in  a building.  The  protective 
value  of  such  automobile  conduit  systems 
is  becoming  resognized,  as  is  shown  by 
their  increasing  use.  The  flexible  steel 
duct  is  also  used  for  carburetor  and  ex- 
haust tubing. 

Manufacturers: 

Breeze  Metal  Hose  Mfg.  Co..  22  Calumet 
St.,  Newark,  N.  J.  "Fle-X-Met.” 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Auto- 
Steelflex,"  "Auto-Brassflex,"  and 
"Auto-Flextube,”  are  "National"  con- 
duits for  automobile  wiring.  Auto- 
Steelflex  is  also  made  into  carburetor 
and  exhaust  tubing.  A complete  line 
of  fittings,  Junction  boxes,  etc.,  is  pro- 
vided— everything  for  the  wiring  sys- 
tem of  the  car.  All  of  the  skill  and 
experience  that  goes  into  the  making 
of  other  National  conduits — installed 
in  the  country’s  finest  buildings — is 
applied  to  the  manufacture  of  National 
Automotive  products.  See  display  adv. 
pages  1302-4. — Adv. 

Pennsylvania  Flexible  Metallic  Tubing 
Co.,  Broad  & Race  Sts.,  Philadelphia, 
Pa. 

CONDUIT  BENDERS.— See  Benders,  con- 
duit and  pipe,  portable. 

CONDUIT  BODIES. — These  are  conduit 
fittings  used  with  interior  conduit  that 
form  a body  for  several  kinds  of  outlet 
and  junction  boxes,  etc.  By  using  three 
simple  body  boxes,  one  for  junctions,  an- 
other for  switches,  and  a third  for  outlets, 
they  may  be  adjusted  and  changed  by 
using  special  couplings  to  give  almost  any 
combination  desired.  The  conduit  is 
screwed  into  these  couplings  and  no  bush- 
ings or  locknuts  are  then  required.  Only 
one  size  of  knockout  is  provided  but  the 
two  special  couplings  will  allow  the  use  of 
either  % in.  or  % in.  conduit.  While 
these  boxes  are  designed  to  be  supported 
by  the  conduit,  they  may  be  attached  to 
the  wall  if  desired,  small  knockouts  for 
nails  or  screws  being  provided  in  the  bot- 
toms. 

Manufacturers: 

Adapti  Co..  Cleveland,  Ohio. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 
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CROUSE-HINDS  CO.,  Syracuse,  N.  Y. 
“Condulets." 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  St, 
Chicago,  111.  “Endoulets." 

Penn  Electrical  & Mfg.  Co.,  Irwin,  Pa. 

Pratt  Chuck  Co.,  Frankfort,  N.  Y. 
“Pratt." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  “Sprague- 
lets."  (See  display  advertisement  on 
pages  1306-1307.) 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Wire- 
lets." 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York, 
N.  Y.  In  the 
first  illus- 
tration is 
shown  the 
“Deep"  Type 
“T  & B"  Body. 
This  is  of 
drawn  steel 
with  knockouts 
removed  and 
two  8 p e c i a 1 
couplings  for 
)4  in.  conduit 
and  one  for  \ in.  conduit  assembled 
therein,  making  a “T"  conduit  body. 
The  special  couplings  used  for  this 
purpose  are  shown  in  the  second  illus- 
tration. This  deep  body  is  especially 
designed  for  the  reception  of  all  those 
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wiring  devices  known  to  the  trade  as 
the  flush  type.  The  cover  plates  are 
secured  direct  to  the  device  in  • the 
same  manner  as  a flush  wall  plate. 
There  are  two  other  adaptations  of 
this  idea  known  as  the  “T  & B"  Shal- 
low Body  (see  ad- 
jacent cut)  and 
the  “T  & R" 
Branch  Body  (see 
cut  below).  The 
former  is  designed 
to  receive  all 
types  of  wiring  de- 
vices except  flush 
type.  The  latter, 
longer  in  form,  is 
designed  especial- 
ly for  branches, 


“T.  A B."  Branch  Body 

junctions,  pull  work  or  extensions. — 
Adv. 

CONDUIT  BOXE8.— Boxes  of  drawn  or 
cast  steel,  for  use  in  elecfric  wiring  of 
buildings,  to  serve  as  junction  boxes  or 
for  the  mounting  of  electrical  devices  and 
fixtures,  which  may  be  supported  from  fix- 
ture studs,  or  attached  directly  to  the  box, 
or  mounted  on  the  box  cover.  Knockouts 
are  provided  in  the  boxes  which  may  be 
removed  as  desired  to  permit  the  attach- 
ment of  conduit.  The  principal  sizes  are: 
4)3  In.  square;  4 in.  square;  4 in.  round 
and  3)4  In.  round.  Also  see  Boxes,  con- 
duit for  concrete  construction;  Boxes, 
conduit,  junction  and  pull;  Boxes,  conduit, 
outlet;  Boxes,  conduit,  snap  switch;  also 
see  Conduit  bodies. 

CONDUIT  BUSHINGS.— See  Bushings, 
conduit,  box  and  cabinet;  Bushings,  con- 
duit, end  outlet. 

CONDUIT  CLEANERS.— See  Cleaners, 
conduit. 

CONDUIT  COUPLINGS,  NIPPLES  AND 
UNIONS. — Conduit  couplings  for  rigid  con- 
duit are  short  pieces  of  pipe  threaded  at 
each  end  on  the  inside  so  that  the  ends  of 
two  pieces  of  conduit  may  be  Joined.  Nip- 
ples are  similar  fittings  but  threaded  on 
the  outside.  A conduit  union  consists  of 
three  ports:  one  to  thread  onto  the  end 
of  one  piece  of  conduit,  a second  oppositely 
threaded  to  screw  on  another  piece  of  con- 
duit and  a third  intermediate  part  or  nut 
to  draw  these  pieces  together.  Couplings 
are  also  made  for  fastening  two  pieces  of 
flexible  steel  conduit  together.  They  con- 
sist of  two  pieces  forming  a split  sleeve, 


which  bolt  together  over  the  conduit  and 
securely  hold  the  ends  in  place.  Conduit 
fittings  are  also  made  to  permit  rigid  and 
flexible  conduit  to  be  joined  together. 

These  fittings  are  generally  made  with 
two  finishes  to  correspond  to  the  conduit 
finish.  For  use  on  rigid  conduit  black  en- 
ameled fittings  are  most  common,  while 
on  flexible  conduit  galvanized  or  sherardized 
fittings  are  used. 

Manufacturers: 


AMERICAN  CIRCULAR  LOOM  CO..  90 
West  St.,  New  York,  N.  Y. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co.,  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Fran- 
cisco. The  straight  and 
angle  couplings  illustrated 
here  are  representative  of  a 
line  of  water  tight  conduit 
couplings,  elbows,  unions, 
etc.,  made  of  cast  brass  and 
very  durable  and  convenient. 
The  elbows  for  corner  heads 
have  capped  openings  to 
SB  facilitate  fishing  wires  into 
conduits. — Adv. 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can 
CENTRAL  TUBE  CO..  First  National 
Bank  Bldg.,  Pittsburgh,  Pa.  (couplings). 
“Central  Black.”  “Central  Special." 
“Central  White." 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal Que.,  Can. 

CROUSE-HINDS  CO..  Wolf  & North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.' 

Curtis  & Curtis  Co.,  The,  188  Garden 
St.,  Bridgeport.  Conn. 

Dart  Mfg.  Co.,  E.  M.,  Providence,  R.  I. 
“Dart." 

Dole  Valve  Co.,  The,  1923-1933  Carroll 
Ave.,  Chicago,  111. 

ENAMELED  METALS  CO.,  61  Bridge  St., 
(Etna),  Pittsburgh.  Pa.  “Pittsburgh." 
Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  “Erie." 

Fairmount  Electric  & Mfg.  Co..  59th  & 
Woodland  Ave.,  Philadelphia,  Pa. 
“Bendhick." 

Fralick  & Co.,  S.  R..  15  S.  Clinton.  St., 
Chicago. 

Garland  Mfg.  Co.,  West  Pittsburgh,  Pa. 

“Galvaduct,"  “Loricated." 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Illinois  Malleable  Iron  Co..  1801-1825  Di- 
versey  Pkwy.,  Chicago,  111. 

Jefferson  Union  Co.,  Lexington,  Mass. 
“Jefrerson." 

Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y. 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York,  N.  Y. 

Luzerne  Rubber  Co..  The,  Trenton,  N.  J. 


MARK  MFG.  CO..  Ill  W.  Washington  St., 
Chicago,  111.  (See  display  adv.  page 
1305.) 

McAvlty  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

National  Conduit  Co.,  Ltd.,  Duflferin  & 
Queen  Sts.,  Toronto,  Ont.,  Can. 

NATIONAL  METAL  MOLDING  CO., 
F*ulton  Bldg.,  Pittsburgh,  Pa.  “Flex- 
steel."  (See  display  adv.  pages  1302-4.) 

Oil  Well  Supply  Co..  213-215  Water  St.. 
Pittsburgh,  Pa.  “Oiwell  ** 

RATTAN  MFG.  CO.,  THE,  552  State  St.. 
New  Haven,  Conn.  “Rattan."  (See 
display  adv.  page  1308,) 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St..  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York.  N.  Y.  Couplings  for 
double  strip  flexible  conduit  and  double 
strip  flexible  and  rigid  conduit.  Like- 
wise for  single  strip  flexible  conduit  and  ■ 
single  strip  flexible  and  rigid  conduit. 
Furnished  in  standard  sizes.  Couplings 
for  conduit  bodies  are  also  described 
under  “Boxes,  Conduit,  Junction  and 
Pull."  Sprague  products,  see  display 
adv.  pages  1306-7. — Adv. 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.)  A 
line  of  fittings  for  “Ovalduct"  conduit. 
— Adv. 

Steelduct  Co.,  The,  213-17  Dollar  Bank 
Bldg.,  Youngstown,  Ohio.  “Steelduct.” 


Taylor-Campbell  Electric  Co.,  237  Dun- 
das  St.,  London,  Ont.,  Can. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  The  Erickson 
coupling  or  conduit  union,  as  shown  in 
the  first  illustration,  does  away  with 
running  threads  and 
permits  opening  of  the 
conduit  at  any  point 
desired.  A circuit  may 
also  be  started  from 
the  two  outlets  and  a 
good  strong  connection  made  at  any 
point  in  the  run.  Made  of  malleable 
iron,  galvanized,  in  eight  sizes,  de- 
signed for  conduit  of  the  same  sizes; 
namely,  *.  1,  1%.  1)4.  2,  2)4,  and  3 
ins.  Another  type,  the  Chase  coupling 
also  Chase  nipples,  permit  removal  of 
the  box  without  disturbing  the  conduit. 
Nipples  are  galvanized.  Eleven  stand- 
ard sizes  from  )4  in.  to  3)4  ins.  A 

•0  •• 

“T.  A B."  Special  Coupling 

third  type,  shown  In  the  illustration 
above  is  known  as  the  “T  & B"  Spe- 
cial Coupling  and  is  described  under 
"Conduit  Bodies”.  A fourth  type,  “T 
& B"  Split  Couplings,  Is  made  in  sizes 
for  )4.  % and  1-in.  conduit.— Adv. 

Threadless  Pipe  Fittings  Corp.,  Newark, 
N.  J.  (Exclusive  distributors,  Rubino 
& Liebstein,  Newark,  N.  J.) 

Universal  Chain  Co.,  The,  Stroudsburg. 
Pa. 

V.  V.  Fittings  Co..  711  Cherry  St..  Phila- 
delphia, Pa.  “V.V." 

CONDUIT  FASTENERS Various  meth- 

ods are  used  for  fastening  Interior  conduit 
in  place.  The  simplest  consists  of  pipe 
straps  that  straddle  the  conduit  of  pipe. 
Conduit  clamps  hold  the  conduit  from  one 
side.  Beam  clamps  are  used  to  clamp  con- 
duit to  I-beams  or  similar  steelwork.  Con- 
duit hangers  consist  of  ring,  clamp  or  strap 
supports  for  hanging  conduit  from  ceilings 
or  along  walls.  Flexible  nonmetallic  con- 
duit or  flexible  tubing  (commonly  called 
“loom")  is  held  in  place  at  outlets  by  what 
are  called  loom  clamps,  and  in  cabinets, 
etc.,  by  flexible  tubing  fasteners.  For  these 
various  types  see  Straps,  conduit  or  pipe; 
Clamps,  conduit;  Clamps,  beam;  Hangers, 
conduit  and  pipe;  Fasteners,  flexible  tubing. 

CONDUIT,  FIBER. — See  Conduit,  under- 
ground, fiber. 

CONDUIT  FITTINGS.— This  term  covers 
broadly  all  fittings  used  with  a conduit  sys- 
tem. It  generally  is  applied  only  to  metal 
fittings  used  with  either  rigid  or  flexible 
metallic  or  nonmetallic  conduit.  Where 
electrical  devices  of  various  kinds  are  re- 
quired the  runs  of  conduit  must  be  in-t 
terrupted  or  terminated  and  the  proper 
box,  plate  or  other  fitting  inserted  to 
mount  the  device.  For  mounting  fixtures, 
drop  cords  or  special  switches  on  the  ceil- 
ing, conduit  boxes,  d$ep  or  shallow,  or 
flat  plates  are  used.  For  such  switches 
or  receptacles  in  wfiJJs,  conduit  boxes  or 
switch  boxes  are  employed.  For  floor  out- 
let* a specially  constructed  conduit  box 
with  watertight  cover  is  required.  In  con- 
crete buildings  special  boxes  known  as 
concrete  boxes  or  rings  are  installed. 

The  above  are  practically  all  meant  to 
be  attached  to  and  supported  by  the  build-' 
ing,  and  the  conduit  must  be  firmly  at-1 
tached  to  the  box  or  plate  by  means  of 
other  fittings  known  as  locknuts,  bushings, 
clamps,  etc.,  the  particular  fitting  depend-i 
ing  on  the  style  of  conduit  used  and  the! 
requirements  of  the  particular  locality.1 
There  are  also  several  large  lines  of  cast 
or  drawn  steel  fittings  adapted  to  be  sup-1 
ported  from  the  conduit  only  (if  rigid) 
and  suited  to  some  of  the  above  uses,' 
though  principally  employed  as  outlets 
where  It  Is  required  to  permanently  space 
the  wires  entering  or  leaving  the  conduit! 
This  is  required  at  service  entrances,  at 
motors,  generators,  or  similar  equipment] 
and  where  the  wiring  changes  from  closed 
to  open  work.  The  spacing  Is  done  by  ai 
porcelain  cover  with  an  opening  for  each 
wire. 

There  have  recently  been  put  on  the 
market  several  lines  of  boxes,  known  as 
conduit  bodies,  claimed  to  be  suitable  for 
most  of  the  purposes  mentioned  above.) 
These  use  a special  bushing  and  may  be 
supported  either  from  the  rigid  conduit  oi* 
from  the  wall. 

The  principal  types  of  conduit  fittings 
are  separately  listed  under  their  individual 
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names,  as  boxes,  bushings,  connectors, 
covers  for  boxes,  conduit  couplings,  nipw 
pies  and  unions;  caps,  conduit  or  pipe  end; 
service  entrance  fittings,  etc. 

CONDUIT,  INTERIOR,  FLEXIBLE 
FABRIC. — This  conduit  is  often  called  non- 
metallic  flexible  conduit  or  more  commonly 
flexible  tubing.  For  details  and  manufac- 
turers see  Tubing,  flexible  fabric,  or  non- 
metallic  conduit. 

CONDUIT,  INTERIOR,  FLEXIBLE 
STEEL. — A flexible  conduit  having  a spiral- 
ly wound  steel  armor.  It  usually  consists  of 
two  layers  of  steel  tape  wound  in  opposite 
directions.  This  conduit  is  very  flexible 
and  may  be  bent  readily  to  conform  to  al- 
most any  curve  or  contour.  Flexible 
conduit  is  much  used  for  wiring  old  build- 
ings because  it  is  easily  “fished*’  and  the 
wires  are  easily  pulled  through  after  it  Is 
in  place,  as  it  always  tends  to  straighten 
out  and  thus  sharp  bends  are  avoided.  It 
is  also  used  as  an  auxiliary  to  rigid  conduit 
systems  in  taking  care  of  tortuous  bends, 
also  in  wiring  machine  tools  and  other 
heavy-duty  appliances  for  which  flexible 
steel  conduit  is  preferred  to  armored  cable 
or  armored  cord.  Such  conduit  generally 
has  a galvanized  finish. 


Manufacturers: 

Arrow  Flexible  Conduit  Co.,  210-12  Canal 


St.,  New  York,  N.  Y. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark,  N.  J.  “Fle-X-Met.“ 

Circle  Flexible  Conduit  Co..  Inc.,  188  21st 
St.,  Brooklyn,  N.  Y.  “Circle.” 

Columbia  Metal  Hose  Works,  540-550  W. 

58th  St..  New  York.  N.  Y.  “Columbia.’ 
DEWES  CO.,  THE  A..  199  Lafayette  St., 
New  York,  N.  Y.  Manufactured  to  Un- 
derwriters’ specifications.  Made  in  in- 


out  to  remove  dirt,  grease,  rust,  scale, 
burns,  etc.  It  is  then  coated  with  either 
the  zinc  or  special  enamel  compound. 

Conduit  is  installed  either  concealed  or 
exposed.  For  the  former  it  must  be  in- 
stalled while  the  roughing-in  work  on  a 
building  is  done,  if  disturbance  of  the  plas- 
tering is  to  be  avoided.  For  exposed  work 
it  is  used  chiefly  in  industrial  plants,  base- 
ments, tunnels  and  on  large  machines,  cars, 
locomotives,  etc.;  it  may  be  installed  at 
any  time  for  such  work  as  a rule. 

Manufacturers: 

AMERICAN  CIRCULAR  LOOM  CO..  90 
West  St.,  New  York,  N.  y.  “Xduct” 
is  a galvanized  conduit  made  of  a high- 
grade,  8pellerized.  mild  steel  tube  se- 
lected on  account  of  its  uniformity  and 


Xduct  Galvanized  Conduit 

freedom  from  defects.  It  is  thoroughly 
cleansed  of  all  dirt  and  rust  in  prepara- 
tion for  the  zinc  coating  process.  The 
heavy  coating  of  pure  zinc,  electrolyti- 
cally  deposited  uniformly  and  continu- 
ously, serves  as  the  best  possible  pro- 
tection against  corrosion.  The  interior 
of  the  tube  receives  a coating  of  alkali- 
and  acid-resisting  enamel,  which  also 
reinforces  the  Insulation  of  the  wires. 
“Xduct”  has  an  electro-galvanized  ex- 
terior, a smooth  enameled  interior  and 
sharp,  clean-cut.  zinc-coated  threads. 
It  is  easily  cut  and  has  the  very  best 
bending  qualities.  Another  type  ot 
conduit  Is  known  as  “Electroduct.”  It 


a 


Flexible  Steel  Conduit 


side  diameters  of  %,  2 and  2% 

ins.  Price  lists  showing  current  prices 
and  discounts  will  be  mailed  to  regu- 
larly recognized  electrical  supply  job- 

E^tVr'nVu^&  TWI.  CO,  INC..  591 
Johnson  Ave..  Brooklyn,  N.  Y.  Brook - 

ctppl  " 

Federal  Armored  Cable  Co.,  609  W.  48th 
St.,  New  York,  N.  Y.  “Federal.” 
Garland  Mfg.  Co..  West  Pittsburgh.  Pa. 
• ‘Qterlinff.  * 9 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh.  Pa.  “Flexsteel. 
(See  display  adv.  pages  1302-4.) 

Short  Electrical  Mfg.  Corp.,  Penn  Yan, 

SPRAGITE^LECTRIC  WORKS  OK  THE 
GENERAL  ELECTRIC  CO.,  527  W. 

34th  St.,  New 
York,  N.  Y. 

O Sprague  flexible 
conduit  is  flexible, 
strong  and  easy 
to  pull,  wires 
through.  It  i^  in- 
valuable for  fol- 
lowing contours 
or  connecting  vi- 
brating machin- 
ery. It  Is  made 
in  sizes  from  % to 
2*4  ins.  Sprague 
products,  see  display  adv.  pages  1306-7. 
— Adv. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  “T.  & B.” 
Triangle  Conduit  Co.,  50-52  Columbia 
Height,  Brooklyn,  N.  Y.  “Triangle.” 


CONDUIT,  INTERIOR,  RIGID  METAL- 
LIC.— Rigid  conduit  for  interior  work  is  a 
drawn  mild  steel  tubing  used  to  enclose  the 
wires  for  an  electric  lighting,  power  or 
other  system.  It  is  soft  enough  to  permit 
bends  to  be  made  without  injury  and  is 
enameled  or  otherwise  finished  inside  and 
out  so  that  It  is  not  readily  affected  by 
acids,  alkalies,  rusting  or  moisture.  It  Is 
generally  furnished  in  10-ft.  lengths  and  in 
the  following  nominal  sizes,  %,  1,  1%, 

1 Vi,  2.  2*4,  3,  3%,  and  4 ins.  in  diameter.  It 
is  threaded  at  both  ends  and  usually  fur- 
nished with  one  coupling  per  length.  The 
threads  are  protected  by  a cap  in  some 
cases  to  prevent  injury  during  shipment. 
Two  finishes  are  generally  provided,  either 
enameled  or  galvanized.  In  either  case  the 
pipe  is  thoroughly  cleaned  both  inside  and 


Electroduct  Enameled  Conduit 

Is  manufactured  of  the  same  high-grade 
steel  tubing  as  “Xduct”  and  passes 
through  the  same  cleansing  process.  It 
then  receives  a special  and  alkali-re- 
sisting coating  of  enamel,  internally 
and  externally.  It  fishes,  bends  and 
cuts  easily  and  has  clean  and  perfect 
threads.  The  conduits  come  in  10-ft. 
lengths,  threaded  at  both  ends,  with 
one  coupling.  “Xduct”  and  “Electro- 
duct” conduit  pipe  is  known  and  spoken 
of  by  nominal  inside  diameter,  and  Is 
made  in  standard  sizes  from  % to  6 
ins. — Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CENTRAL  TUBE  CO.,  First  National 
Bank  Bldg.,  Pittsburgh,  Pa.  The  rigid 
metallic  conduit,  made  by  this  company, 
and  Bhown  below,  is  characterized  by  its 
great  ductility  and  softness,  which  is 
due  entirely  to  the  special  heat  treat- 
ment which  it  receives  during  the  proc- 
ess of  its  manufacture.  Cut  at  the 
left  shows  a piece  of  %-in.  “Central 

i 

“Central  White" 
Conduit 

Black”  oondult  that  has  been  wound 
around  a piece  of  3-in.  pipe.  There  Is 
no  flattening  or  buckling  of  the  pipe, 
and  the  enamel  has  not  cracked  or 
flaked  off  under  this  severe  test.  Cut  at 
the  right  shows  %-in.  “Central  White” 
bent  and  kinked  like  a piece  of  wire. 
This  is  an  extremely  severe  test  and 
one  which  could  not  be  expected  in  nor- 
mal service.  “Central  White”  stood  this 
test  perfectly;  the  weld  remained  in- 
tact, and  the  galvanizing  retained  its 
continuous  coating  without  cracking  or 


flaking.  “Central  Black”  and  “Central 
White”  are  prepared  with  great  care 
for  enameling  or  galvanizing.  Both  In- 
terior and  exterior  surfaces  are  acid 
pickled,  washed  in  clear  water,  alkali 
pickled  and  again  washed.  Both  sur- 
faces are  protected  by  the  applied  coat- 
ing. Each  length  is  threaded  on  each 
end,  and  one  coupling  Is  furnished,  al- 
ready screwed  on.  The  enamel  used 
on  “Central  Black”  conduit  is  both  acid 
and  alkali  proof,  and  can  only  be 
chipped  off  with  great  difficulty. 
Threads  are  full  and  true. — Adv. 

CLIFTON  MFG.  CO.,  65  Brookside  Ave., 
Boston,  Mass. 

ENAMELED  METALS  CO.,  Pittsburgh, 
Pa.  “Pittsburgh  Standard”  thread  pro- 
tected enameled  conduit.  Reaches  the 
job  ready  to  install.  The  patented 


WTSmilW  STANDARD 


“Pittsburgh  Standard"  Enameled 
Conduit 

thread  protector  assures  clean  threads, 
with  a thin  film  of  enamel  to  prevent 
rust.  Eliminates  reversing  couplings 
and  running  dies  over  pipe  ends.  Made 
from  heavy-wall,  soft  Iron  pipe,  coated 
with  a special  enamel,  baked  on. 
“Pittsburgh  Standard”  costs  no  more 
than  ordinary  enameled  conduit. 
Enameled  Metals  Co.  is  sole  manufac- 
turer.— Adv. 

Garland  Mfg.  Co..  West  Pittsburgh,  Pa. 
“Galvaduct,”  “Loricated.” 

MARK  MFG.  CO..  Ill  W.  Washington 
St.,  Chicago,  111.  Manufacturer  of 
“Navalite”  enameled  steel  and  “Zin- 
kote”  electrogalvanized  pipe  for  electric 
wire  conduit.  Made  from  the  ore  to 
finished  product  in  our  plants.  For 
further  information  see  our  display  ad- 
vertisement on  page  1305. — Adv. 

National  Conduit  Co.,  Ltd.,  Dufferin  & 
Queen  Sts.,  Toronto,  Ont.,  Can.  “Xcel- 
aduct.”  “Orpenite.” 

National  Enameling  & Mfg.  Co.,  Renshaw 
Blvd.,  Pittsburgh,  Pa.  “Alumaduct,” 
“Armyduct,”  “Enamelduct.” 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  “Sher- 
arduct”  rigid  steel  conduit  is  made 
from  the  highest  grade  of  mild  steel 
spellerized  tubing.  Both  the  exterior 
and  interior  surfaces  are  sherardized — 
the  alloying  of  zinc  with  the  steel  sur- 
face of  the  conduit.  This  makes  Sher- 
arduct  absolutely  rustproof.  In  addi- 
tion, both  surfaces  are  coated  with 
a clear,  transparent  acid  and  alkali- 
proof  enamel,  baked  on.  This  double 
protection  is  found  in  Sherarduct  ex- 
clusively. It  is  the  only  conduit  that 
is  rustproof  and  acidproof  both  inside 
and  outside.  Economy  black  enameled 
rigid  conduit  is  made  from  the  same 
high-grade  tubing  as  Sherarduct — it 
differs  only  in  the  protective  treatment 
applied.  See  display  adv.  pages  1302-4. 
— Adv. 

North  American  Electrical  Products 
Corp.,  Equitable  Bldg.,  New  York,  N.  Y. 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  “Spragueduct,” 


“Spragueduct” 

shown  in  the  first  illustration,  is  a rigid 
conduit,  black  enameled  inside  and  out. 
Sizes  are  % to  6 ins.,  in  10  ft.  lengths. 
Sharp  threads,  uniform  bending  are  its 
characteristics.  Coupling  one  end.  An- 
other strictly  Sprague  product  is 


“Greenflelduct” 

“Greenflelduct,”  second  illustration. 
This  is  a high  grade  conduit,  hot  gal- 
vanized from  end  to  end,  inside  and 
out.  Sizes  % to  4 ins.,  10  ft.  lengths 
with  coupling.  Sprague  products  see 
display  adv.  pages  1306-7. — Adv. 
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Steelduct  Co.,  The,  213-17  Dollar  Bank 
Bids:.,  Youngstown,  Ohio;  “Steelduct.” 

Youngstown  Sheet  & Tube  Co.,  Stam- 
baugh  Bldg.,  Youngstown,  Ohio. 
“Buckeye.” 

CONDUIT  LOCKNUTS.— See  Locknuts, 
conduit. 

CONDUIT  SEALING  PLUGS.— See  Caps, 
conduit  or  pipe  end. 

CONDUIT  SYSTEMS,  UNDERGROUND. 
— Conduits  for  underground  power  cables 
are  preferably  constructed  of  fireproof  ma- 
terial, since  cable  burnouts  at  times  pro- 
duce very  high  temperatures  at  points 
where  they  occur.  Vitrified  tile,  terra  cotta, 
stone  pipe  and  fiber  are  used  as  conduit 
material.  The  conduits  are  surrounded  by 
a jacket  of  3 ins.  of  concrete  to  preserve 
alinement  and  give  protection  from  later 
excavations.  In  the  case  of  stone  pipe  and 
fiber  duct  the  concrete  is  poured  in  to  fill 
the  space  between  the  ducts,  making  a 
solid  structure  throughout.  Tile  conduit  Is 
made  square  and  there  are  no  voids  to  fill. 
The  conduit  line  is  carefully  graded  to  drain 
Into  manholes  and  to  avoid  water  pockets 
• as  far  as  possible.  Cables  are  so  crushed 
when  water  in  a duct  freezes  as  to  be  per- 
manently injured. 

The  individual  runways  for  cab!es  in  a 
conduit  system  are  called  ducts.  The  num- 
ber of  ducts  laid  is  fixed  by  the  number  of 
cables  which  it  is  expected  will  be  routed 
that  way.  In  general  work,  not  less  than 
four  are  laid,  except  for  short  branches 
where  two  are  provided.  The  heat  lib- 
erated by  loaded  cables  limits  the  maximum 
desirable  number  to  about  20  ducts.  Where 
a larger  number  is  needed,  as  in  the  vicin- 
ity of  a station.  It  is  necessary  to  build 
additional  conduit  lines  with  a separation 
of  8 ft.  or  more  between  th$  lines.  On 
account  of  the  heavy  expense  and  annoy- 
ance of  tearing  up  pavements,  it  is  general 
practice  to  make  provision  in  conduit  lines 
for  ample  ducts  to  take  care  of  the  needs 
of  many  years  to  come.  The  reserve  ducts 
are  installed  at  much  less  expense  than 
re- excavation. 

Manholes  must  be  placed  at  intersections, 
and  at  intervals  of  400  to  500  ft.  in  straight 
runs.  Handholes  are  placed  where  lateral 
connections  are  to  be  made  for  consumers. 
(For  further  details  see  Manholes.)  Where 
connections  under  car  tracks  or  up  poles 
require  a'  rather  sharp  turn,  the  duct  is 
preferably  iron  pipe  laid  without  the  con- 
crete jacket.  Creosoted  pump  log,  which  is 
suitable  for  communication  circuits  using 
low  voltages,  is  too  inflammable  to  be  a 
satisfactory  material  for  power  circuits. 

CONDUIT  SYSTEMS,  UNDERGROUND, 
FOR  STEAM  AND  HOT-WATER  PIPING. 

— Electric  central  stations  very  often  sell 
steam  or  hot  water  as  a by-product  for 
house  heating  purposes  to  customers  lo- 
cated in  districts  within  a radius  of  up  to 
one  to  two  miles  from  the  generating  sta- 
tion. To  distribute  the  steam  or  hot  water, 
special  conduit  systems  are  used.  There  is 
quite  a little  variation  in  the  methods  used, 
depending  upon  the  number  of  customers 
served,  pressure  of  the  system,  superheat, 
etc.  Systems  having  from  3 to  5 lbs.  pres- 
sures have  been  built  as  well  as  systems 
with  pressure  up  to  250  lb.  and  at  several 
degrees  of  superheat.  The  steam  is  me- 
tered as  it  is  delivered  to  the  customer 
while  hot  water  can  only  be  sold  at  a flat 
rate. 

The  construction  of  the  distributing  sys- 
tem sometimes  includes  a tunnel  in  which 
the  Individual  pipes  are  grouped.  Fbr 
smaller  systems  or  streets  with  only  a few 
customers,  one  or  two  pipes  are  installed 
in  a wooden  conduit.  A split  conduit  held 
together  with  wires  and  having  a protecting 
outer  coating  is  used  and  an  air  space  is 
provided  between  the  pipe  and  conduit  to 
minimize  radiation  losses.  When  more 
than  one  pipe  is  run  in  a conduit  a special 
large  size  conduit  is  used.  For  this  reason 
the  pipes  are  often  run  separately,  a pro- 
tecting conduit  being  used  for  each  one. 
The  pipe  used  depends  on  the  pressure, 
high-pressure  systems  using  a steel  pipe  or 
special  corrosion -resisting  alloy.  Low-pres- 
sure systems  have  water  of  condensation 
and  steel  pipe  is,  therefore,  replaced  by 
wrought  iron  pipe  as  the  lower  carbon  con- 
tent of  this  decreases  the  corrosive  action. 
Manufacturers: 

American  District  Steam  Co.,  N.  Tona- 

wanda,  N.  Y.  “Adsco.” 

Rlc-Wil  Co.,  The,  Cleveland,  Ohio. 


Tyler  Underground  Heating  System,  855- 
857  Progress  St.,  Pittsburgh,  Pa. 
“Tyler’s.” 

CONDUIT  THREADING  DEVICES  AND 
MACHINES. — Special  tools  or  machines 
used  for  cutting  threads  on  the  ends  of  pipe 
or  conduit  to  enable  screwed  joints  to  be 
made.  On  large  construction  jobs  where  a 
great  deal  of  conduit  has  to  be  cut  and 
threaded,  these  special  devices  effect  much 
saving  of  time  and  labor  as  compared  with 
hand  threading  by  die  and  stock.  In  pipe 
and  conduit  mills  threading  is  always  done 
by  special  threading  machines. 
Manufacturers: 

Barnard  & Co.,  B.  S.<  31  Union  Sq.,  New 
York,  N.  Y. 

BORDEN  CO.,  THE,  Warren  Ohio. 

“Beaver,”  “Square- End.” 

Curtis  & Curtis  Co.,  The,  188  Garden  St., 
Bridgeport,  Conn.  “Forbes.” 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass. 

Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.  Sarnia, 
Ont.,  Can. 

CONDUIT,  UNDERGROUND,  CON- 
CRETE OR  STONE. — Conduit  made  entire- 
ly of  fine  concrete,  known  as  stone  pipe,  is 
now  used  in  some  cases  for  power  dis- 
tribution systems  instead  of  clay  tile.  It  is 
made  in  standard  lengths  of  5 ft.  and 
jointed  together  by  means  of  metal  ferrules, 
one  of  which  is  attached  to  each  section. 
The  alinement  is,  therefore,  maintained  by 
the  ferrules.  This  conduit  is  made  only  in 
single-duct  form,  because  the  weight  of  a 
multiple-duct  conduit  would  be  excessive 
for  shipping.  Several'  ducts  are  laid  to- 
gether in  concrete,  giving  a solid  and  dura- 
ble conduit  system.  The  stone  pipe  is 
somewhat  fragile  and  must  be  handled 
carefully.  Short  lengths  used  to  provide 
flexibility  or  adjustment  in  bringing  the 
ducts  just  to  the  manhole  walls  are  also 
furnished  with  this  conduit  or  may  be  cut 
from  any  broken  pieces  available.  The 
standard  inside  diameter  is  3%  ins.,  corre- 
sponding to  the  clay  tile.  The  weight  is 
about  7%  lbs.  per  foot  of  length. 
Manufacturers: 

Chicago  Stone  Conduit  Co.,  Addison  St. 
& Chicago  River,  Chicago,  111.  “Stone- 
Duct.” 

CONDUIT,  UNDERGROUND.  FIBER.— 
Fiber  conduit  is  used  extensively  for  carry- 
ing underground  cables  of  all  classes  of 
service.  It  was  originated  and  first  manu- 
factured in  1893.  In  the  process  of  manu- 
facture, wet  wbod  pulp  or  fiber  is  wrapped 
in  a minutely  thin  film  upon  a forming 
mandrel,  under  pressure,  until  the  desired 
thickness  of  wall  is  obtained.  The  fibers 
become  felted  and  form  a solid,  homogene- 
ous wall.  Taken  off  the  mandrel,  the  wet 
pulp  structure  is  subjected  to  a drying 
process,  after  which  it  is  placed  in  a vat 
of  liquid  compound.  This  compound  is  a 
preservative,  and  is  also  insulating  and 
waterproofing.  The  compound  thoroughly 
permeates  the  entire  structure  so  that  after 
treatment  the  wall  presents  a close  resem- 
blance to  hard  rubber.  The  finished  ducts 
are  smooth  tubes  with  bore  diameters 
ranging,  in  the  most  used  standard  sizes, 
from  2 to  4%  ins.,  inclusive,  and  are  in 
standard  5-ft.  lengths.  The  conduit  is  pro- 
vided with  either  of  two  lathe-cut  types  of 
Joint — the  socket  type  (mortise  and  tenon); 
or  that  called  the  Harrington  type  (ends  of 
conduit  are  tapered  and  fit  into  a coupling 
that  has  a corresponding  interior  taper). 
The  Harrington  Joint  permits  conformity  to 
moderate  ditch  Irregularities  In  laying. 

Fiber  conduit  is  light  in  weight,  not  easily 
broken  and  easily  handled  and  laid.  In 
constructing  an  underground  conduit  run, 
the  ducts  are  laid  on  a bottom  layer  of 
concrete  and  concrete  is  either  poured  over 
each  succeeding  layer  of  ducts,  or  the  ducts 
are  built  up  to  the  desired  multiple  by 
means  of  concrete  separators  and  the  duct 
structure  is  enveloped  in  concrete  in  the 
concreting  operation.  These  forms  of  con- 
duit construction  make  a conduit  line  that 
is  strong  and  highly  resistant  to  mechanical 
stresses,  such  as  settlement  of  the  sur- 
rounding earth,  and  to  electrolytic  and 
other  corrosion.  For  fiber  conduit  fittings 
see  Bends,  elbows  and  other  fittings,  fiber 
conduit. 

Manufacturers: 

American  Fiber  Conduit  Corp.,  103  Park 
Ave.,  New  York,  N.  Y.  “American.” 
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FIBRE  CONDUIT  CO.,  THE,  Orange- 
burg, N.  Y.  Originator,  patentee  and 
manufacturer  for  28  years  (1893-1921) 
of  Orangeburg  fibre  conduit,  Orange- 
burg fibre  bends  and  Orangeburg  fibre 
fittings  for  carrying  underground  trans- 
mission and  distribution  cables,  and 
central  station  and  substation  cable 
runs.  Orangeburg  fibre  conduit,  bends 
and  fittings  are  the  development  from 
careful  study,  experimentation  and  ex- 
perience. The  requirements  of  efficient 
underground  cable  protection  and  eco- 
nomical installation  costs  are  met  with 
Orangeburg  fibre  conduit.  Efficient 
cable  proteotion  is  assured  by  the  vari- 
ous physical  properties  of  Orangeburg 
fibre  conduit  which  consist  of  high  in- 
sulation, minimum  moisture  absorption 
and  tight  Joints  which  tend  to  elim- 
inate the  possibility  of  electrolytic 
action  on  the  cable.  Abrasion  of  the 
cable  sheath  is  impossible  due  to  the 
smooth  bore  and  no  offsets  at  the 
joints.  Economical  Installation  costs 
are  assured  by  the  light  weight  of  the 
conduit  and  the  acouracy  and  uniform- 
ity of  nmnufacture  which  all  make  for 
ease  and  speed  in  handling  and  laying 
with  the  resultant  saving  of  time  and 
money.  DuHng  the  28  years  that 
cover  the  production  of  Orangeburg 
fibre  conduit,  the  majority  of  light  and 
power  companies  that  require  under- 
conduit  have  experimentally 
installed  and  tested  Orangeburg  con- 
duit; have  found  it  best  suited  for 
their  need®  and  have  installed  it  in 
steadily  Increasing  quantities.  Many 
or  these  companies  have  standardized 
their  subway  construction  with  Orange- 
burg fibre  conduit  as  the  duct  material 
Many  millions  of  feet  of  3 in.,  3 ft  in.! 

4 in.  and  4ft  in.  Orangeburg  fibre  con- 
«?■!£££*  !n  ■®rv,c?»  carrying  high- 
low-tension  transmission 
and  distribution  cables.  Orangeburg 
fibre  conduit,  bends  and  fittings  are 
manufactured  with  two  types  of  Joint, 
which  are  socket  joint  (mortise  and 
tenon);  and  Harrington  joint  (ends  of 
pipe  are  tapered  and  fit  tightly  in  a 
bevelled  coupling,  without  butting). 
Orangeburg  fiber  conduit  is  manufac- 
tured with  a wide  range  of  sizes,  as  Is 
shown  by  the  following  table  of  dimen- 
sions: 

Note— Sizes  listed  within  the  rectangles 
are  standard  and  are  carried  In  stock. 


Orangeburg 

Conduit 


Thickness 
of  Wall 


Inside 

Diameter 

Standard 

Length 

Sooket 

Joint 

Harring- 

ton 

Joint 

•i" 

30" 

•U" 

• iz »» 

•I  Vt" 

60" 

2 " 

60" 

U" 

2*" 

60" 

K" 

2* 

3" 

60" 

3" 

3 W 

60" 

4" 

60" 

4%" 

60" 

A" 

A" 

• 5" 

1 60" 

1 •%" 

• 6" 

60" 

•3" 

• 8" 

I . 60" 

•A" 

! *A" 

•10" 

60" 

•A* 

Not  made 

•12" 

60" 

•fc" 

Not  made 

Note — Sizes  indicated  by  an  asterisk, 
(•),  are  special  and  are  manufactured 
on  special  order,  only. 


Orangeburg 

Bends 

46*  and  90* 

“S” 

Bends 

In- 

Legth 

side 

Over- 

Standard 

Stand. 

Stand. 

Diam. 

all 

Radius 

Offset 

Radius 

•1" 

30" 

18" 

10" 

8" 

•1H” 

60" 

18"-24"-36" 

20" 

86" 

2" 

60" 

18"-24"-36" 

20" 

36" 

2 Vt” 

60" 

24"-36" 

20" 

3b' 

3" 

60" 

36" 

20" 

36" 

3tt" 

60" 

36" 

20" 

36" 

4" 

60" 

36" 

20" 

36' 

4H" 

60" 

36" 

20" 

36" 

•5"  | 

60"  1 

36" 

20"  l 

36" 



Note — Bends  of  special  degree  or  radius 
are  manufactured  on  order. 
Orangeburg  Fittings  consist  of  Cross- 
es; Tees;  Caps;  Short  Elbows;  Re- 
ducers; Couplings;  and  Junction  Boxes 
with  one,  two,  three  or  four  outlets. 
These  fittings  are  produced  to  connect 
with  all  sizes  and  types  of  Orangeburg 
Conduit  and  Orangeburg  Bends.  Also 
see  adv.  on  Inside  back  cover. — Adv. 
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Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y. 

North  American  Electrical  Products 
Corp.,  Equitable  Bldg"  New  York.  N.  Y. 

CONDUIT,  UNDERGROUND,  TILE  OR 
TERRA  COTTA. — For  high-tension  power 
and  lighting  cables,  medium-tension  cables 
and  important  telephone  and  telegraph 
cables,  conduits  made  of  various  clay  prod- 
ucts are  extensively  used  because  of  their 
fireproof  nature  and  the  possibility  of  mak- 
ing multiple-duct  sections  which  facilitate 
laying  the  conduit.  Vitrified  or  salt-glazed 
tile  and  terra  cotta  are  the  materials  of 
this  class  most  used.  The  conduits  are 
made  single  or  multiple-duct,  chiefly  the 
latter,  sections  with  2,  3,  4,  6,  9 and  12 
ducts  being  employed  most.  The  ducts 
have  either  square  or  round  bores,  the 
standard  size  being  3%  ins.  in  diameter; 
the  former  are  lighter  in  weight  and  used 
more  than  the  round  bore.  The  outside  of 
the  section  is  usually  rectangular  with 
slightly  beveled  longitudinal  edges  to  pre- 
vent chipping.  Sections  usually  have  butt 
joints  with  end  sockets  between  the  ducts 
to  permit  inserting  pegs  or  plugs  for  alin- 
ing. The  standard  section  lengths  range 
from  18  to  36  ins.,  depending  on  the  number 
of  ducts  per  section;  short  sections  from  6 
to  15  ins.  long  are  made  to  permit  adjust- 
ments near  manholes  or  to  unite  runs  that 
have  been  made  from  each  end.  Since  the 
outer  surfaces  of  the  sections  are  p’anes, 
there  are  no  large  voids  to  be  filled  between 
them.  Where  several  sections  are  super- 
posed in  a conduit  run  having  over  nine 
ducts,  their  joints  are  commonly  staggered 
to  give  additional  strength. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y.  “Clermont." 

CLAY  PRODUCTS  CO.,  THE.  Brazil.  Ind. 
Manufacturers  of  electrical  clay  salt 
glazed  multiple  conduit. 

Single  Duct  (Round) 18  in.  long 

Single  Duct  (Square) 18  in.  long 

Two  Duct  24  in.  long 

Three  Duct  _ 24  in.  long 

Four  Duct  - 36  in.  long 

Six  Duct  36  in.  long 

Nine  Duct  — 36  in.  long 

— Adv. 

Grand  Ledge  Clay  Product  Co.,  Grand 
Ledge,  Mich. 

International  Clay  Products  Co.,  31  Union 
Sq.,  New  York,  N.  Y.  “Clermont." 

National  Fire  Proofing  Co.,  Pittsburgh, 
Pa.  “Camp,"  “McRoy,"  “Natco.” 

CONDUIT,  UNDERGROUND,  WOOD,  OR 
PUMP  LOG. — On  account  of  its  low  cost 
and  light  weight  creosoted  wooden  pump 
log  has  been  widely  used  in  conduit  con- 
struction and  for  some  classes  of  work  has 
been  found  quite  satisfactory.  It  was  one 
of  the  earliest  forms  of  conduit  used,  but 
when  power  cables  of  high  voltage  and  high 
power  capacity  were  used  the  pump  log 
proved  too  inflammable  and  short-lived. 
Consequently  its  use  is  now  confined  prin- 
cipally to  telephone  and  signaling  circuits, 
where  the  voltage  is  low  and  where  very 
little  heating  effect  is  experienced.  The 
wooden  log  is  generally  sawed  to  size  in 
the  form  of  a block  andJ  bored  out  to  the 
proper  diameter  for  the  cable.  It  is  then 
thoroughly  treated  with  a creosote  com- 
pound under  pressure. 

Manufacturers: 

American  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky. 

AMERICAN  LINE  MATERIALS  CO., 
1461  McCormick  Bldg.,  Chicago,  111. 
We  make  this  of  yellow  pine  at  Norfolk, 
Va.,  and  of  Douglas  fir  at  Tacoma. 
Wash.;  it  is  creosoted  full  vacuum 
treatment,  and  is  the  most  economical 
and  satisfactory  conduit  for  the  carry- 
ing of  all  forms  of  lead  cable;  it  is 
4V&x4%  ins.  outside  measurement,  in 
random  lengths;  has  a 3-in.  hole  in  the 
center,  a mortise  at  one  end  and  a 
tenon  at  the  other;  its  cost  of  laying  is 
very  low  compared  with  other  conduits 
and  when  repairs  to  wires  are  neces- 
sary, it  is  easily  accessible;  it  is  in 
general  use  by  the  large  telegraph  com- 
panies and  telephone  companies  all 
over  the  country. — Adv. 

Colonial  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

Georgia  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

Indiana  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

Michigan  Pipe  Co.,  Bay  City,  Mich. 


North  American  Electrical  Products 
Corp.,  Equitable  Bldg.,  New  York,  N.  Y. 
“Bitu-Duct." 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston. 
Mass.  “Hasco." 

SOUTHERN  WOOD  PRESERVING  CO., 
Atlanta,  Ga. 

Tidewater  Crossarm  & Conduit  Co., 
Tacoma,  Wash. 

CON  DU  LET. — Trade  name  for  a very  ex- 
tensive line  of  conduit  fittings  manufac- 
tured by  the  Crouse- Hinds  Co.,  Wolf  & N. 
7th  Sts.,  Syracuse,  N.  Y. 

CONDULETTO. — Trade  name  for  recep- 
tacles and  rosettes  manufactured  by  the 
Crouse-Hinds  Co.,  Wolf  & N.  7th  Sts., 
Syracuse,  N.  Y. 

CON  DU  LINE. — Trade  name  for  filling 
compound  manufactured  by  the  Mica  In- 
sulator Co.,  68  Church  St.,  New  York,  N.  Y. 

CONDULOCKNUT. — Trade  name  for 
conduit  locknuts  manufactured  by  the 
Central  Nut  Lock  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111. 

CONES,  GROUND. — Various  special  fit- 
tings for  making  ground  connections  have 
been  devised.  A cone-shaped  receptacle 
filled  with  moisture-holding  materials 
known  as  grounding  cone  is  one  of  these. 
These  cones  are  often  made  of  copper  and 
filled  with  charcoal.  They  have  a cable 
securely  soldered  to  the  bottom,  to  which 
the  ground  wire  is  attached.  Cones  1 to  2 
ft.  long  are  commonly  used. 

Manufacturers: 

Arrow  Conductor  & Mfg.  Co.,  1536  W. 
Adams  St.,  Chicago,  111. 

Fairmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave..  Philadelphia,  Pa. 

Maxwell  Engineering  & Mfg.  Co..  61 
Broadway,  New  York,  N.  Y.  “Memco." 

PARAGON  ELECTRIC  CO..  Old  Colony 
Bldg.,  Chicago,  111.  ' Paragon." 

CONFERENCE  CLUB,  THE — An  organ- 
ization to  promote  co-operation  in  the  elec- 
trical industry.  Secretary,  Sullivan  W. 
Jones,  19  West  44th  St.,  New  York  City. 

CONGRESS. — Trade  name  for  rubber 
belting  manufactured  by  the  Boston 
Woven  Hose  & Rubber  CO.,  Box  5077,  Bos- 
ton, Mass. 

CONICAL  REFLEX.— Trade  name  for 
spark  plugs  manufactured  by  the  Reflex 
Ignition  Co.,  3068-3086  W.  ,106th  St.,  Cleve- 
land, Ohio. 

CON  IT E. — Trade  name  for  molded  in- 
sulation manufactured  by  the  Continental 
Fibre  Co.,  Newark,  Del. 

CON  LAN. — Trade  name  for  watertight 
receptacles  and  plugs  manufactured  by  the 
Conneaut  Metal  Works  Co.,  Conneaut,  Ohio. 

CONLEY  FROG  A SWITCH  CO.— 
Memphis,  Tenn,  Manufacturer  of  track 
frogs,  manually  operated  track  switches 
and  track  work  for  electric  railways.  Busi- 
ness established  1907.  President  and  gen- 
eral manager.  J.  E.  Conley;  vice-president, 
B.  L.  Mallory;  secretary  and  treasurer, 
E.  H.  Baumgarten;  sales  manager,  E.  H. 
Baumgarten.  Main  office  and  factory,  Bod- 
ley  Ave.,  Memphis,  Tenn.  Branch  offices. 
Peoples  Gas  Bldg.,  Chicago,  111.;  88  State 
St.,  Boston,  Mass. 

CONNEAUT. — Trade  name  for  marine* 
wiring  devices  and  lighting  fixtures  manu- 
factured by  the  Conneaut  Metal  Works 
Co.,  Conneaut,  Ohio. 

CONNEAUT  METAL  WORKS  CO.,  THE. 
— Conneaut,  Ohio.  Manufacturer  of  light- 
ing fixtures  and  electrical  wiring  devices. 
President,  W.  Lumley;  secretary,  A.  B. 
Wilson. 

CONNECTED  LOAD.— The  combined 
continuous  rating  of  all  the  receiving  ap- 
paratus connected  to  the  system  or  part 
of  the  system  under  consideration.  The 
term  connected  load  is  used  chiefly  to  refer 
to  the  total  rated  load  on  a power  or 
lighting  consumer’s  premises. 

CONNECTICUT. — Trade  name  for  elec- 
tric automobile  clocks  manufactured  by  the 
Connecticut  Electric  Clock  Co.,  89  Wood- 
bine St.,  Hartford,  Conn. 

CONNECTICUT. — Trade  name  for  radio 
and  telephone  equipment  manufactured  by 
the  Connecticut  Telephone  & Electric  Co., 
Meriden.  Conn. 

CONNECTICUT  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS. — Chairman,  E.  S.  Francis,  272 
Asylum  St.,  Hartford,  Conn.;  secretary, 
George  M.  Chapman,  Waterbury,  Conn. 
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CONNECTICUT  DYNAMO  A MOTOR 
CO.,  THE.— Lyons  Ave.  & Colt  St.,  Irving- 
ton, N.  J.  Manufacturer  of  generators, 
motor-generators  and  other  electroplating 
equipment.  Business  established  1888. 

CONNECTICUT  ELECTRIC  CLOCK  CO. 
— 89  Woodbine  St.,  Hartford,  Conn.  Man- 
ufacturer of  electric  automobile  clocks. 
Business  established  1920.  President,  A.  H. 
Stevens;  vice-president  and  general  man- 
ager, R.  H.  Stevens;  secretary  and  factory 
manager,  W.  H.  Greenleaf;  treasurer,  A.  W. 
Fox. 

CONNECTICUT  ELECTRIC  MFG.  CO — 
Bridgeport,  Conn.  Manufacturer  of  wiring 
devices.  Business  established  1906.  Presi- 
dent, A.  H.  Trumbull;  secretary,  H.  M. 
Doyle.  Main  office,  Connecticut  & Flor- 
ence Ave.,  Bridgeport,  Conn.  Factories 
Bridgeport,  Conn.;  Bantam,  Conn.;  Tren- 
ton, N.  J.  Branch  Office  and  warehouse, 
San  Francisco,  Cal.  District  offices,  New 
York,  N.  Y.;  431  S.  Dearborn  St.,  Chicago, 
ffi. 

CONNECTICUT  TELEPHONE  A ELEC- 
TRIC CO. — Meriden,  Conn.  Manufacturer 
of  radio  and  telephone  equipment.  Busi- 
ness established  1894.  President,  F.  C. 
Wilcox;  secretary,  B.  C.  Rogers;  treasurer, 
B.  L.  Lawton. 

CONNECTION.— In  electrical  circuits  and 
apparatus  a completed  electrical  contact 
is  called  a connection.  It  may  be  a contact 
between  wires,  contactors,  ground,  or  In 
general  any  conducting  materials. 

CONNECTION,  TELEPHONE.— This  re- 
fers to  the  electrical  joining  of  two  tele- 
phone instruments  for  the  purpose  of  talk- 
ing. The  connection  begins  when  the  an-? 
swering  operator  plugs  into  the  answering 
Jack  of  the  palling  line.  It  is  a completed 
connection  when  the  electrical  circuits  from 
telephone  to  telephone  are  finally  closed. 
A cross  connection  is  a semipermanent 
wire,  soldered  or  held  by  screws.  See 
Frames,  distributing.  Parallel  telephone 
connections  are  generally  referred  to  as 
'bridge  connections."  This  term  refers  par- 
ticularly to  a connection  of  apparatus 
across  a pair  of  wires  forming  a trans- 
mission line. 

CONNECTOR,  TELEPHON  E.-See 
Switches,  telephone,  automatic  connector. 

CONNECTORS,  ANGLE.— Angie  con- 
nectors are  used  with  flexible  steel  conduit 
and  armored  cable  to  make  a connection 
to  a Junction  or  switch  box,  cabinet,  etc. 
They  are  made  with  either  a 46°  or  90° 
angle  and  permit  the  conduit  or  cable  to 
be  fastened  to  a box  in  a narrow  wall  or 
space,  where  there  is  not  sufficient  room  to 
bend  the  conduit  and  use  a straight  box 
connector.  They  have  a clamping  device 
at  one  end  that  slipB  over  the  conduit  and 
cable  and  is  then  drawn  together  or  held 
in  place  by  means  of  a screw.  The  other 
end  is  threaded  and  has  a shoulder  which 
fits  up  against  the  box  and  is  held  In  place 
by  a locknut  on  the  inside  of  the  box. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westlnghouse  Elec- 
tric & Mfg.  Co.,  East  Pittsburgh,  Pa.) 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  III. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island, 
N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO.. 
F*ulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional." (See  display  adv.  pages  1302- 
1304.) 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

RATTAN  MFG.  CO..  THE.  552  State  St.. 
New  Haven,  Conn.  (See  display  adv. 
page  1308.) 

Schwartz  & Bro.,  S.  Robert.  729-31 
Broadway,  New  York,  N.  Y.  “Es- 
robert." 

Universal  Electric  Stage  Lighting  Co.,  240 
W.  50th  St..  New  York.  N.  Y. 
“Kliegl." 
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CONNECTORS,  BATTERY.— Short  pieces 
of  copper  strip  or  flexible  wire  with  an 
eyelet  or  spring  clip  fastened  to  each  end 
for  conveniently  making  a Arm  connection 
to  battery  binding  posts.  These  are 
largely  used  with  dry  batteries.  Another 
form  is  made  of  a short  brass  x>r  copper 
rod  drilled  to  hold  the  wires  to  be  con- 
nected; the  wires  are  held  in  place  by 
winged  set  screws  or  thumb  screws.  For 
storage  batteries  the  connectors  are  usually 
lead-encased,  consisting  of  a stud  and  a 
pair  of  lead-covered  huts.  Also  see  Nuts, 
lead-encased. 


Manufacturers: 


Alberta  Battery  Co.,  Ltd..  420-22  9th 
Ave.,  E.,  Calgary,  Alta..  Can.  “A  B C.” 
American  Brass  Products  Co.,  105-15  S. 

Madison  St.,  Pottstown,  Pa. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston.  Mass. 

Barcy  & Nicholson,  Detroit,  Mich. 
BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave..  Newark,  N.  J. 

Freaznell,  J.  H.,  26  Court  St.,  Brooklyn. 
N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 
Champion  Storage  Battery  Corp,  193 
Church  St.,  Poughkeepsie,  N.  Y. 
* 'Champion.” 

Electric  Storage  Battery  Co.,  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 
Essex  Storage  Battery  & Supply  Co., 
Inc.,  279-81  Halsey  St.,  Newark,  N.  J. 
Fahnestock  Electric  Co.,  East  Ave.  & 8th 
St.,  Long  Island  City,  N.  Y. 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C. 

Ferry  Mfg.  Co.,  2113  S.  4th  St.,  St.  Louis, 
Mo. 


FITZGERALD  MFG.  CO..  THE,  Torring- 
ton,  Conn! 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Hobbs  Storage  Battery  Co.,  1231  Olive 
St.,  Los  Angeles,  Cal. 

Ideal  Clamp  Mfg.  Co.,  Brooklyn,  N.  Y. 

Lemke  Electric  Co.,  509-513  Cedar  St., 
Milwaukee,  Wis. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  ‘‘Mesco,” 
“Sta-There,”  "All-Redi.” 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

Philadelphia  Storage  Battery  Co.,  Ontario 
& C Sts.,  Philadelphia,  Pa. 

Poliak  Tool  & Stamping  Co.,  81-85  Free- 
port St.,  Dorchester,  Boston,  Mass. 
"Universal.” 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago,  111. 

Russell  & Stoll  Co..  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Salem  Electrical  Supply  Co.,  9 Front  St., 
Salem,  Mass. 

Shain,  Charles  D.,  Times  Plaza,  Brook- 
lyn, N.  Y. 


SHERMAN  MFG.  CO.,  H.  B.,  Battle 
Creek,  MLch.  "Sherman.”  (See  dis- 
play adv.  page  1323.) 

Smith  Mfg.  Co.,  Inc.,  F.  A.,  183-87  N. 

Water  St.,  Rochester,  N.  Y.  "Smith.” 
Universal  Battery  Co.,  3410  S.  LaSalle 
St.,  Chicago,  111. 

Universal  Electric  Stage  Lighting  Co. 
240  W.  50th  St.,  New  York.  N.  Y. 
"Kliegl.” 

Victor  Storage  Battery  Co.,  Rock  Island 


111.  "S.  O.  S.” 

CONNECTORS,  BOX  AND  CABINET.— 

Malleable  Iron  connectors  having  a clamp 
at  one  end  and  the  other  end  threaded  to 
receive  a locknut  or  to  screw  into  a thread- 
ed receptacle  in  cast  Iron  boxes.  When 
used  with  flexible  conduit,  armored  cable 
or  metal  raceway  a locknut  is  placed  on 
the  inside  of  the  box  or  cabinet  to  clamp 
the  connector  in  place  by  pulling  the 
shoulder  on  the  clamping  collar  against 
the  box.  The  clamping  device  is  either  a 
split  collar  or  a solid  collar  for  armored 
cable  or  flexible  steel  conduit  and  a screw 
is  used  to  make  the  collar  grip  tightly. 
For  use  with  metal  raceway  the  clamp  end 
of  the  connector  is  arranged  to  hold  the 
raceway  by  means  of  a screw  through  the 


base. 


Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 


Chicago  Electric  Mfg.  Co.,  2801-2819  S. 

Halsted  St.,  Chicago,  111.  "Handy.” 

E.  & B.  Mfg.  Co.,  The,  965  Woodward 
Ave.,  Detroit,  Mich.  "Snap.” 

Economy  Electric  Specialty  Co.,  6937  S. 

Halsted  St.,  Chicago,  111.  "Economy.” 
Fralick  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  "Kwikon.” 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westinghouse  Elec- 
tric & Mfg.  Co.,  East  Pittsburgh,  Pa.) 
GILLETTE- VIBBER  CO.,  New  London, 
Conn.  "GeeVee.” 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
"Square  Gee.” 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York,  N.  Y. 
NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional.” (See  display  adv.  pages  1302- 
1304.) 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

RATTAN  MFG.  CO..  THE,  552  State  St., 
New  Haven,  Conn.  (See  display  adv. 
page  1308.) 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  <Y.  A complete  line 
of  box  connectors,  panel  box  connectors 
and  angle  box  connectors  is  furnished, 
for  Greenfield  flexible  steel  conduit  and 
(BX)  armored  conductors.  These  are 
electrogalvanized.  Sprague  products, 
see  display  adv.  pages  1306-7. — Adv. 
THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  "T.  & B.” 
CONNECTORS,  BRASS  CYLINDER 
AND  SLEEVE. — Brass  cylinders  with  the 
ends  bored  out  to  form  wire  sockets  or 
continuous  sleeves,  in  either  case  fitted 
with  one  or  two  set  screws  at  each  end 
for  holding  wires  inserted  in  the  sockets  or 
sleeve  enas.  These  connectors  are  widely 
used  in  testing  work  and  for  miscellaneous 
wire  connections  of  temporary  character 
where  the  voltages  are  low  and  the  con- 
nectors can  be  guarded  from  ground  or 
short-circuit  contacts.  They  are  made  in 
various  sizes  for  wires  up  to  about  No.  0 
A.W.Q. 

Manufacturers: 

American  Pin  Co.,  The,  Waterbury, 
Conn.  "Ampinco.” 

Appleton  Electric  Co.,*  1703  Wellington 
Ave.,  Chicago,  111. 

BELDEN  MFG.  CO„  2300  S.  Western 

A va  Til  4 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 

Halsted  St.,  Chicago,  111.  "Handy.” 
Connecticut  Electric  Mfg.  Co.,  Connec- 
ticut & Florence  Ave.,  Bridgeport, 
Conn.  "CemCo.” 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  III. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Mathias-Hart  Co.,  516  Atlantic  Ave., 
Boston,  Mass. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
Mondell  Mfg.  Co.,  New  Bedford,  Mass. 
Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

SHERMAN  MFG.  CO.,  H.  B.,  Battle 
Creek,  Mich.  “Sherman.”  (See  dis- 
play adv.  page  1323.) 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa. 
WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONNECTORS,  COPPER,  ELBOW, 
STRAIGHT,  TEE,  ETC.  — High-tension 
switchboards  frequently  have  copper  tub- 
ing buses  instead  of  the  flat  bar.  This  is 
because  the  current  carried  is  relatively 
small  and  the  tubing  gives  much  greater 
strength  for  the  same  cross  section.  The 
connectors  used  with  this  are  of  two  gen- 
eral forms,  those  in  which  the  tubing  is 
shrunk  onto  the  connector  and  those  in 
which  the  connector  is  split  and  bolts  onto 
the  tubing.  Both  types  are  generally  made 
of  cast  copper  and  are  produced  in  a num- 
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ber  of  different  styles,  combinations  and 
sizes.  In  addition  to  the  elbow,  straight 
and  tee  connectors,  angle  connectors  for 
different  angles,  separable  connectors,  and 
round  to  flat  connectors  are  made. 
Manufacturers: 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco.” 

General  Devices  & Fittings  Coy  441-443  S. 

Desplaines  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
CONNECTORS,  CORD.— Cord  connectors 
are  made  In  the  form  of  a separable  plug 
of  either  porcelain  or  composition  material. 
They  vary  in  size  from  the  pin  plug  type 
to  the  heavy  type  with  prong  terminals, 
according  as  they  are  designed  for  use  on 
battery  or  ordinary  lighting  circuits. 
These  connectors  serve  for  conveniently 
connecting  sections  of  extension  cord  and 
in  some  cases  are  also  used  as  cord 
switches  for  small  portable  appliances,  al- 
though cord  switches  specially  designed  for 
this  service  are  to  be  preferred. 
Manufacturers: 

B.  & W.  Specialty  Mfg.  Co.,  100  Boylston 
St.,  Boston,  Mass.  "B.  & W.” 

Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  The 
two-pole  water  tight  con- 
nector shown  here  has  cast 
brass  body  and  is  provided 
with  effective  gaskets 
where  the  cord  enters  and 
at  the  point  of  separation. 

It  is  rated  at  15  amps.,  126 
volts  and  is  suitable  for 
hard  usage  and  under- 
water service.  The  line 
also  comprises  a connector 
Cord  of  6-amp.  capacity,  non- 
Connector  water-tight. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

CHELTEN  ELECTRIC  CO.,  THE,  4859 
Stenton  Ave.,  Philadelphia,  Pa. 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 

Halsted  St.,  Chicago,  111.  "Handy.” 
CONVENOLITE  CO.,  THE,  231  N.  Wells 
St.,  Chicago,  111.  General  distributors, 
Schweitzer  & Herz,  231  N.  Wells  St., 
Chicago,  111.  "Conveno.” 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

GARFIELD  MFG.  CO.,  Garfield,  N.  J. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 
International  Register  Co.,  The,  16  S. 

Throop  St.,  Chicago,  111. 

Lemke  Electric  Co.,  509-513  Cedar  St.,  ' 
Milwaukee,  Wis. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh,  Pa.  "Na- 
tional.” (See  display  adv.  pages  1302- 
1304.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Universal  Electric  Stage  Lighting  Co.,  240 
W.  50th  St.,  New  York.  N.  Y.  “Kliegl.” 
Wirt  Co.,  5221  Greene  St..  Philadelphia, 
Pa. 

CONNECTORS,  EDISWAN  AND  OTHER 
AUTOMOBILE  TYPE.— Autombile  lamps, 
spotlights  and  other  attachments  do  not 
use  an  Edison  screw  base  because  the  Jar- 
ring and  vibration  would  soon  cause  them 
to  become  loosened.  Ediswan  or  bayonet 
connections  are  resorted  to  in  overcoming 
this  difficulty.  Very  often  special  lamps, 
that  are  Used  when  making  repairs  on  the 
road  or  in  changing  a tire,  are  provided 
with  a long  cord  and  may  be  connected  in 
the  circuit  by  means  of  one  of  these  con- 
nectors. They  have  two  brass  prongs  or 
pins  that  enter  corresponding  holes  In  the 
receptacle  or  socket  and  are  then  given  a 
partial  turn,  whereby  they  are  locked  in 
place.  The  connecting  cord  is  attached  to 
the  opposite  end  of  the  connector. 
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Manufacturers: 

Breeze  Metal  Hose  & Mfg.  Co.,  22  Calu- 
met St.,  Newark,  N.  J. 

Cole  & Co.,  Henry,  54  Old  Colony  Ave.. 
Boston,  Mass. 

Crescent  Mfg.  Co.,  The,  129  Reade  St.. 

New  York,  N.  Y.  “Crescent/’ 

Metal  Specialities  Mfg.  Co.,  338-52  N. 

Kedsie  Ave.,  Chicago,  111.  “Presto.” 
Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Smith  Mfg.  Co.,  Inc.,  F.  A.,  183-187  N. 

Water  St.,  Rochester,  N.  Y.  “Smith.” 
CONNECTORS,  EMERGENCY.— Wiring 
fittings  for  making  temporary  joints,  taps 
and  splices  to  wires  and  cables.  They  con- 
sist of  a clamp  device  for  attaching  to  the 
main  conductors  and  gripping  them  se- 
curely, and  means  for  making  temporar> 
connection  to  these  fittings  for  tap  splices 
In  nearly  all  cases  the  splice  is  purely 
mechanical  and  no  solder  is  used  in  tht 
connection. 

Manufacturers: 

Chicago  Electric  Mfg.  Co.,  2801-2819  S 
Halsted  St.,  Chicago,  111.  “Handy.” 
Dossert  A Co.,  242  W.  41st  St.,  New  York. 
N.  Y. 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  60th  St.,  New  York.  N.  Y. 
“Kliegl.” 

CONNECTORS,  FLEXIBLE  STEEL 
CONDUIT  AND  ARMORED  CABLE.— Fit- 
tings used  in  connecting  flexible  steel  con- 
duit and  armored  cable  end  to  end,  to  steel 
cabinets,  to  rigid  conduit,  to  metal  race- 
ways for  surface  wiring,  etc.  They  are 
usually  malleable  iron  fittings  of  the 
squeeze  type,  having  a split  band  or  collar 
which  is  drawn  tight  by  means  of  a screw 
Other  types  do  not  have  a split  collar,  bul 
have  a set  screw  arranged  to  hold  the 
armor  securely  against  the  sides  of  the  col- 
lar. Connectors  of  this  general  type  are 
also  used  for  connecting  to  outlet  boxes, 
etc.;  for  these  see  Connectors,  box  and  cab- 
inet. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Atlantic  Tubing  Co.,  1756  Cranston  St. 
Providence,  R.  I. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blv.d.,  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

ESSEX  MFG.  CO.,  17  Mulberry  St.,  New- 
ark, N.  J. 

FTalick  A Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111. 

Hepburn  Telephone  Mfg.  Co.,  The,  325 
S.  Dearborn  St.,  Chicago.  111. 

Hickey  A Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 
Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh.  Pa.  “Flexsteel.” 
(See  display  adv.  pages  1302-1304.) 
Oliver  Electric  & Mfg.  Co.,  4221  Fores! 

Park  Blvd.,  St.  Louis.  Mo. 

Overbagh  Co.,  Cameron,  221  W.  Randolph 
St.,  Chicago.  111. 

Pratt-Chuck  Co.,  The,  Frankfort,  N.  Y. 
Pyle  National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

RATTAN  MFG.  CO.,  THE,  552  State  St.. 
New  Haven,  Conn,  (squeeze  type). 
(See  display  adv.  page  1308.) 

Schwartz  A Bro.,  S.  Robert.  729-31  Broad- 
way, New  York,  N.  Y.  “Esrobert.” 
THOMAS  A BETTS  CO..  THE,  63  Vesey 
St.,  New  York,  N.  Y.  Malleable  iron, 
galvanized.  13  sizes,  from  % to  2 in. 
These  are  known  as  "Squeeze”  Con- 
nectors. and  are  also  supplied  for  45 
and  90  degree  angle  work.  A third 
type  Is  known  as  the  Inclined  Set 
Screw  Type. — Adv. 

CONNECTORS,  LOW-TENSION  SEP- 
ARABLE.— These  connectors  may  be  used 
on  any  low-tension  circuit  where  little  cur- 
rent is  carried,  as  in  the  case  of  telephone 
systems,  annunciator  or  alarm  systems. 
They  consist  of  a number  of  separate  con- 
tacts set  in  an  Insulating  block,  that  fit 
over  corresponding  prongs  or  contacts  on 
another  block.  When  the  two  are  placed 
together  the  connections  for  several  cir- 
cuits are  completed.  They  are  used  on  such 
systems  where  the  circuits  are  opened  oc- 
casionally, having  the  advantage  that  a 
skilled  man  is  not  required  for  the  work. 
Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 


Murdock  Co.,  William  J.,  40  Carter  St., 

r*Vl  pi  uoo  \f  o aa 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

CONNECTORS,  METAL  MOLDING  OR 
RACEWAY. — Fittings  used  in  metal  race- 
way work  in  connecting  the  raceway  to 
armored  cable,  wooden  raceway  or  molding, 
open  wiring  or  rigid  conduit.  They  are 
usually  malleable  or  cast  iron  connectors, 
arranged  to  clamp  the  raceway  by  means  of 
a screw.  There  are  several  forms  of  con- 
nectors, elbow,  tee  and  straight,  and  they 
are  made  in  standard  sizes  and  with  both 
male  and  female  threads. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Jordan  Bros.,  74  Beekman  St.,  New  York. 
N.  Y.  “Tapon.” 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh,  Pa.  “National.” 
(See  display  adv.  pages  1302-1304.) 
WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

CONNECTORS  OR  TAPS,  SERVICE 
WIRE. — Where  it  is  desirable  to  be  able  to 
disconnect  overhead  service  wires  at  times, 
a screw  type  connector  which  requires  no 
soldering  is  found  useful.  These  do  not 
open  the  main,  but  clamp  around  it.  There 
are  several  forms  of  these  available,  some 
of  which  are  flat  split  clamps  with  a screw 
connection  for  the  service  wire  and  others 
are  like  split  sleeves  with  a lug  into  which 
the  service  wire  may  be  sweated. 
Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PL,  St.  Louis,  Mo.  “FA.”  (See 
display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 
Cameron  Appliance  Co.,  48  Waters  Ave., 
Everett,  Mass. 

Dossert  & Co.,  242  W.  41st  St.,  New  York, 
N.  Y. 

ELECTRIC  POWER  EQUIPMENT 
OORP.,  N.  E.  Cor.  13th  A Wood  Sts., 
Philadelphia,  Pa.  “Elpeco.”  (See  dis- 
play adv.  page  1261.) 

Frankel  Connector  Co.,  Inc.,  Hudson  A 
Vestry  Sts.,  Itfew  York,  N.  Y.  (Ex- 
clusive distributor,  Westinghouse  Elec- 
tric •&  Mfg.  Co.,  Blast  Pittsburgh,  Pa.) 
Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 
NATIONAL  METAL  MOLDING  CO.,  Bel- 
ton Bldg.,  Pittsburgh,  Pa.  “National.” 
(See  display  adv.  pages  1302-1304.) 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONNECTORS,  SOLDERLESS.— Solder- 
less connectors  are  used  for  splicing  either 
stranded  or  solid  conductors,  without  the 
use  of  solder.  Strong  mechanical  and  good 
electrical,  connection  between  wires  and 
cables  is  secured  by  threaded  connections 
which  give  a (damping  action.  There  are 
several  different  methods  used  to  clamp  the 
wire.  One  type  has  a center  fitting  or 
sleeve  with  jaws  which  grip  the  wire  or 
cable  securely,  as  a nut  Is  run  on  the  fit- 
ting from  each  end.  Another  type  con- 
sists of  a tapered  sleeve  put  on  each  wire 
and  forced  tightly  against  it  as  pressure  is 
applied  by  running  a nut  from  each  end 
onto  a center  fitting.  In  some  of  the  other 
types  set  screws  or  clamping  screws  are 
used  to  give  the  clamping  action.  The^e 
connectors  are  made  in  a number  of  forms, 
for  end-to-end  splices,  three-way  or  tee 
connectors,  tap  connectors,  elbows,  re- 
ducers, stud  connectors,  etc.  They  are 
used  very  widely  for  stranded  conductor 
cable  work,  as  the  time  taken  to  make  a 
splice  with  these  connectors  is  much  less 
than  other  methods.  Several  types  of 
these  solderless,  connectors  are  approved 
for  use  w'here  the  National  Electrical  Code 
otherwise  requires  a soldered  connection. 
Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery  St.,  Jersey  City,  N.  J. 
Banfield  & Sons.  Ltd..  W.  H.,  370-86 
Pope  Ave.,  Toronto,  Ont.,  Can. 

Bell  & Howell  Co.,  1801-15  Larchmont 
Ave.,  Chicago,  111. 

BENJAMTN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111.  (Sec 
display  adv.  pages  1231-1234.) 

ITS 


Chicago  Electric  Mfg.  Co.,  2801-2819  S. 

Halsted  St.,  Chicago,  111.  “Handy.” 
Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St..  Chicago,  111. 

COLUMBIA  METAL  BOX  CO.,  226  E. 
144  St..  New  York.  N.  Y.  The  Colum- 
bia * ‘NOTORCH”  connector  is  ap- 
proved by  the  National  Beard  of  Fire 
Underwriters.  Simply  scrape  the  in- 


Soidertess  Notorch  Connector 


sulation  from  the  wires,  insert  the 
ends  in  the  brass  jaw  and  then  tight- 
en up  the  screws.  Its  simplicity  com- 
mends it  for  lighting  fixture  work, 
motor  leads  up  to  4 h.  p.,  condulet  fit- 
tings, junction  boxes,  etc.  Has  ca- 
pacity to  hold  2 No.  12  or  3 No.  14 
wires  in  each  end. — Adv. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  A 
Squantum  Sts.,  Norfolk  Downs,  Quincy. 
Mass. 

Cruban  Machine  A Steel  Corp.,  63  Duane 
St.,  New  York.  N.  Y. 

DELTA-STAR  ELECTRIC  CO..  2433-53 
Fulton  St.,  Chicago,  III. 

Dossert  & Co.,  242  W.  41st  St.,  New 
York.  N.  Y. 

Eby  Mfg.  Co.,  H.  H.,  13th  A Wallace 
Sts.,  Philadelphia,  Pa. 

Fairmount  Electric  & Mfg.  Co..  59th  A' 
Woodland  Ave.,  Philadelphia,  Pa. 
Frankel  Connector  Co.,  Inc.,  Hudson  A 
Vestry  Sts..  New  York,  N.  Y.  (Ex- 
clusive distributor.  Westinghouse  Elec- 
tric & Mfg.  Co.,  East  Pittsburgh,  Pa.) 
Fulton  Co.,  E.  E.,  3208  Carroll  Ave.,  Chi- 
cago, 111.  “Fulco.” 

Great  Lakes  Radio  Supplies  Co.,  1st  Na- 
tional Bank  Bldg.,  Elmhurst,  111. 

Hickey  A Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  ”H  A S.” 
HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St..  Boston,  Mass. 
“H-C  ” 

HUBBARD  A CO..  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Mathias-Hart,  516  Atlantic  Ave.,  Boston, 

MINERALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  page  1310.) 

Morse,  FYank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York.  N.  Y. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 

6th  St..  Philadelphia.  Pa. 

SHERMAN  MFG.  CO.,  H.  B.,  Battle 
Creek,  Mich.  “Sherman.”  (See  display 
adv.  page  1323.) 

Simpson,  Alexander  B.,  152  E.  53rd  St., 
New  York,  N.  Y.  “Coldsplice,” 
“Midget.” 

Standard  Scientific  Co..  9 Barrow  St., 
New  York,  N.  Y.  “Meliorate.” 

Stover  & Co.,  S.  H..  Chamber  of  Com- 
merce Bldg.,  Pittsburgh.  Pa.  “Wa’ger.” 
U.  S.  E.  M.  Co..  605  W.  42nd  St.,  New 
York,  N.  Y.  ”U.  S.  E.  M.” 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  “Westing- 
house-Krantz.”  (See  display  adv.  pages 
1395-1402.) 

CONNECTORS,  SOLDERLESS,  INSU- 
LATED.— These  connectors  are  similar  to 
the  solderless  connectors  described  above, 
but  are  furnished  with  Insulating  covers 
which  are  placed  over  the  connector  after 
it  is  in  place.  The  insulating  cover  elim- 
inates the  need  for  taping  the  connection 
and  makes  it  readily  accessible  for  inspec- 
tion, etc.  The  covers  are  furnished  in  dif- 
ferent forms,  some  in  sections  to  screw  to- 
gether, and  others  in  the  form  of  a split 
sleeve  which  is  bolted  together.  They  are 
made  for  the  principal  types  of  connectors, 
such  as  two-way  or  end-to-end.  three-way 
or  tee,  elbow,  cable  taps,  etc. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  A 
Montgomery  St.,  Jersey  City,  N.  J. 
BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 
Chicago  Electric  Mfg.  Co..  2801-2819  S. 

Halsted  St.,  Chicago.  111.  “Handy.” 
Dossert  & Co.,  242  W.  41st  St.,  New  York, 
N.  Y. 
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Eby  Mfg.  Cb..  H.  H.,  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

Hickey  & Schneider,  Inc.,  434*43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  4,H.  & S.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Meliorate.’* 

Stover  & Co.,  S.  H.,  Chamber  of  Com- 
merce Bldg.,  Pittsburgh,  Pa.  “Wal- 
ger.M 

U.  S.  E.  M.  Co.,  505  W.  42nd  St..  New 
York.  N.  Y.  “U  S E M.” 

CONNECTORS,  SPRING  CLIP.— Metal 
connectors  usually  of  copper  or  phosphor 
bronze  In  which  the  tension  of  a spring  clip 
is  used  to  maintain  a contact.  These  are 
made  for  several  purposes,  some  for  con- 
necting two  wires  together  where  the  clip 
snaps  over  the  wire,  others  for  mounting 
on  a base  or  terminal  box  so  that  the 
connections  may  be  made  and  changed  eas- 
ily. Another  form  is  sometimes  placed  on 
dry  batteries  In  place  of  screw  binding  ter- 
minals or  posts  to  facilitate  connections. 
They  are  widely  used  for  testing  work, 
where  only  temporary  connections  are 
needed. 

Manufacturers: 

American  Electric  Co..  6401  S.  State  St., 
Chicago,  111. 

Breaznell,  J.  H.,  26  Court  St.,  Brooklyn. 
N.  Y. 

E.  A B.  Mfg.  Co..  The.  965  Woodward 
Ave..  Detroit,  Mich. 

Fahnestock  Electric  Co.,  East  Ave.  & 
8th  St.,  Long  Island  City,  N.  Y. 

Fairmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave.,  Philadelphia.  Pa. 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westinghouse  Elec- 
tric & Mfg.  Co.,  East  Pittsburgh,  Pa.) 

Gold  Car  Heating  & Lighting  Co..  220 
36th  St.,  Brooklyn,  N.  Y.  “Gold.’’ 

Hickey  & Schneider.  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  “H.  & S.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

CONNECTORS,  STAGE.— Plug  type  con- 
nectors having  spring  metal  contacts 
mounted  in  fiber  bases  and  used  to  make 
electrical  connection  by  plugging  into  spe- 
cial fiber  block  receptacles  mounted  in  stage 
or  wall  pockets.  They  are  used  to  give 
connections  for  stage  lights,  borders,  fans 
and  miscellaneous  electrical  theatrical  ap- 
pliances, and  also  to  connect  lengths  of 
stage  cord  or  cable  together. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  III. 
(See  display  adv.  pages  1231-1234.) 

BP.ENKERT  LIGHT  PROJECTION  CO- 
49  Cortland  Ave.,  Detroit.  Mich.  “Cres- 
cent.” 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago.  111.  “Handy.” 

Chicago  Stage  Lighting  Co..  112  N.  La 
Salle  St..  Chicago.  111. 

Dosaert  & Co.,  242  W.  41st  St.,  New  York. 
N.  Y. 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 

Kansas  Citv  Scenic  Co.,  1002  E.  24th  St.. 
Kansas  City,  Mo. 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI..  New  York,  N.  Y.  “Mesco.” 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

Newton.  Charles  I.,  305  W.  15th  St.,  New 
York.  N.  Y. 

Pennefather.  James  S.,  358  W.  43rd  St- 
New  York,  N.  Y. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave..  Chicago,  111. 

Russell  & Stoll  Co..  17-27  Vandewater  St., 
New  York,  N;  Y. 

Universal  Electric  Stage  Lighting  Co.,  240 
W.  50th  St.,  New  York.  N.  Y. 
•'Kliegl.” 

CONNECTORS,  STUD.— Brass  or  bronze 
studs,  one  end  arranged  to  receive  a wire 
or  cable  and  the  other  end  threaded  to 
screw  in^o  block  terminals  or  to  clamp 
onto  a strap  or  other  terminal  by  means  of 
a nut  on  the  end  of  the  stud.  They  are 
used  for  connecting  wires  or  cables  to  ter- 
minal blocks  or  busbars.  They  are  made 


to  have  the  cable  sweated  into  the  connect- 
or and  also  in  the  form  of  solderless  con- 
nectors. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Amrevo  Electric  Co.,  2309  Archer  Ave., 
Chicago,  111.  “Godfrey.” 

Dossert  & Co.,  242  W.  41st  St.,  New  York, 
N.  Y. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westinghouse  Elec- 
tric & Mfg.  CO.,  East  Pittsburgh.  Pa.) 

Hartford  Machine  Screw  Co..  476  Capitol 
Ave.,  Hartford,  Conn. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  “H  & S”. 

RATTAN  MFG.  CO.,  THE.  552  State  St- 
New  Haven,  Conn.  (See  display  adv. 
page  1308.) 

Schwartz  & Bro.,  S.  Robert,  729-31  Broad- 
way. New  York,  N.  Y.  “Esrobert.” 

CONNECTORS,  TEST.— See  Clamps,  tel- 
ephone line  test.  Also  under  Switches 
telephone,  automatic  connector. 

CONNECTORS,  TRAI LER.— Brass  fit- 
tings of  male  and  female  design,  used  in 
connection  with  suitable  cables,  for  carry- 
ing electric  connections  for  signals,  and 
sometimes  heat  and  light,  from  motor  car 
to  trailer.  Heat  and  light  connections  be- 
tween cars  are  usually  made  by  what  are 
called  Jumpers;  see  Jumpers. 

CONNECTORS,  WATER-TIGHT,  FOR 
CABLES. — These  connectors  are  for  use 
with  low  or  medium-tension  underground 
cahie  or  cable  Installed  in  locations  where 
moisture  is  apt  to  be  present.  Very  often 
where  taps  or  splices  are  made  in  a man- 
hole that  is  likely  to  be  filled  up  with  wa- 
ter, the  moisture  gets  into  the  Joint  and 
creeps  back  by  capillary  action.  Water- 
tight connectors  generally  consist  of  a 
clamping  device  to  give  a good  electrical 
contact  and  a rubber  sleeve  that  fits  over 
the  joint  and  over  the  lead  sheath  of  the 
cable. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. See  Connectors,  cord. — Adv. 

Brocklen  Underground  Electrical  Mfg. 
Co..  Glenside.  Pa.  “Bee  Line.” 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  This  watertight 
connector  prevents  moisture  from  fol- 
lowing lead  armor  into  the  outlet  box. 
Made  In  six  sizes  to  take  the  usual 
sizes  of  armored  lead  conductors. — Adv. 

CONNERSVILLE. — Trade  name  for  elec- 
tric floor  scrubbers  and  vacuum  cleaners 
manufactured  by  Landers.  Frary  & Clark, 
United  Vacuum  Appliance  Division,  Con- 
nersville,  Ind. 

CONNOR  A SON.  LTD.,  J.  H. — Ottawa. 
Ont.,  Can.  Manufacturers  of  electric 
washing  machines. 

CONOIDAL. — Trade  name  for  electric 
numps,  blowers,  exhaust  fans,  air  washers 
etc.,  manufactured  by  the  Canadian  Blow- 
er & Forge  Co.,  Ltd.,  Kitchener,  Ont.,  Can. 

CONOVER  MFG.  CO.— 565  W.  Van  Buren 
St..  Chicago,  111.  Manufacturer  of  motor- 
driven  dishwashing  machine  for  domestic 
use.  Business  established  1920.  President. 
G.  W.  Conover:  vice-president,  Oscar  Kar- 
nnn:  secretary.  F.  L.  Benham;  treasurer. 
Edward  Anderson:  general  manager,  W.  F. 
Little:  sales  manager.  H.  S.  Conover. 

CONSOLIDATED  CAR  HEATING  CO.— 
Albany.  N.  Y.  Manufacturer  of  electric 
car  heaters,  bells,  buzzers,  door  opening 
devices,  switches,  etc.  President  and  treas- 
urer. Cornell  S.  Hawley;  vice-president. 
W.  S.  Hammond;  secretary.  J.  H.  McEl- 
rov.  Main  office.  Albany.  N.  Y.  Branch 
offices.  New  York,  N.  Y. ; 343  S.  Dearborn 
St.,  Chicago.  111. 

CONSOLIDATED  ELECTRIC  CO.,  LTD. 

— 230-232  King  St.,  E.,  Toronto.  Ont.,  Can. 
Manufacturer  of  motors  and  generators. 
Business  established  1899.  President  and 
general  manager,  J.  G.  Howorth;  vice-pres- 
ident, A.  H.  Howorth;  secretary,  treasurer 
and  sales  manager,  B.  S.  Hyde. 

CONSOLIDATED  ELECTRIC  LAMP  CO. 
Danvers.  Mass.  Manufacturer  of  incandes- 
cent lamps.  President,  Frank  W.  Marsh; 
treasurer,  Jasper  Marsh;  secretary,  L.  W. 
Fox. 


CONSOLIDATED  ELECTRIC  MFG.  CO., 

INC.— 223-26  N.  13th  St..  Philadelphia.  Pa. 
Manufacturer  of  switch  boxes,  switch- 
boards and  panelboards.  Sales  representa- 
tives, King-Cramer  Co.,  New  York  N.  Y.; 
Sperry  & Bittner,  Pittsburgh,  Pa.;  F.  H. 
Young.  St.  Louis,  Mo.;  G.  W.  Russell,  Jr., 
Detroit,  Mich. 

CONSOLIDATED  LAMP  A GLASS  CO. 
— Coraopolis,  Pa.  Manufacturer  of  light- 
ing units,  portable  lamp  bases  and  Illumi- 
nating glassware.  President,  James  L. 
Lewisj  vice-president,  J.  F.  Kirk;  secre- 
tary and  treasurer.  W.  P.  Barker;  gen- 
eral manager,  W.  A.  Sargeant.  Main  of- 
fice. Coraopolis.  Pa.  Branch  offices,  66  W. 
Broadway.  New  York,  N.  Y.;  17  N.  Wa- 
bash Ave.,  Chicago,  111.;  1103  Empire 

Bldg.,  Pittsburgh.  Pa.;  233  Sherlock  Bldg., 
Portland,  Ore.;  634  Arch  St.,  Philadelphia, 
Pa.;  351  Pacific  Electric  Bldg.,  Los  An- 
geles, Cal.;  113  Wortley  Rd.,  London,  Ont., 
Can. 

CONSOLIDATED  MINING  A SMELT- 
ING CO.  OF  CANADA,  LTD.— Trail,  B.  C. 
Can.  Producer  of  electrolytic  copper  and 
zinc.  Business  established  1906.  President. 
J.  J.  Warren;  secretary,  J.  Litto;  general 
manager,  S.  G.  Blayloch;  sales  manager, 
D.  S.  Pugh.  Main  office.  Trail,  B.  C. 
Branch  office,  Drummond  Bldg.,  Montreal. 
Que.,  Clan. 

CONSOLIDATED  SAFETY  VALVE  CO. 

—119  W.  40th  St..  New  York,  N.  Y.  Man- 
ufacturer of  safety  valves. 

CONSONANCE. — In  electrical  circuits 
this  refers  to  a condition  in  a transformer 
which  produces  resonance  In  the  primary 
circuit  due  to  the  proper  combination  of 
inductance  and  capacitance  in  the  secon- 
dary circuit.  Consonance,  except  in  radio 
circuits,  is  a condition  to  be  avoided. 

CONSTANT-CURRENT  CIRCUITS.— See 
Circuits,  lighting  and  power. 

CONSTANT-POTENTIAL  CIRCUIT8. — 
See  Circuits,  lighting  and  power. 

CONSTRUCTION  MACHINERY  CO 

Waterloo,  Iowa.  Manufacturer  of  gasoline 
engines.  G.  B.  Arthur,  general  sales  man- 
ager. 

CONSULTING  ENGINEER.— A techni- 
cally trained  engineer  of  long  experience 
and  high  professional  standing  in  some  one 
or  more  branches  of  engineering  who  con- 
fines his  practice  chiefly  to  advisory  or 
consulting  service  In  the  solution  of  engi- 
neering and  related  technical  problems  for 
corporations,  firms,  Individuals  or  public 
authorities.  This  often  includes  the  design 
and  supervision  of  engineering  works,  de- 
velopment of  processes  and  Inventions,  and 
sometimes  responsibility  for  the  entire  con- 
duct of  the  engineering  phases  of  a busi- 
ness. He  may  be  a specialist  in  electrical, 
mechanical,  civil,  mining,  chemical,  sani- 
tary. structural  or  other  branches  of  engi- 
neering. Also  see  Electrical  Engineering. 

CONSUMERS  RUBBER  CO.,  THE.— 1302 
Ontario  St., Cleveland,  Ohio.  Manufacturer 
of  hard  rubber  rods,  sheets,  tubing,  battery 
lars,  belting,  packing,  mica  and  mica  prod- 
ucts. soldering  paste,  tapes  and  other  in- 
sulating materials.  President  and  mana- 
ger, J.  N.  Kirby;  secretary  and  treasurer, 
Thomas  J.  Jones. 

CONTACT  CONDUCTOR.— See  Conduc- 
tor, contact. 

CONTACT  MAKERS,  TESTING.— Wave 
forms  of  alternating  currents  and  e.m.f.’s 
are  sometimes  determined  by  connecting 
the  measuring  instrument  periodically  and 
momentarily  to  the  circuit.  The  device  by 
which  this  Is  accomplished  is  essentially  a 
rotating  key,  one  part  of  which  is  rigidly 
connected  to  the  generator  shaft  and  ro- 
tates with  it.  The  rotating  member  con- 
sists of  a wheel  of  insulating  material, 
within  which  are  imbedded  one  or  more 
metal  strips  or  small  rods.  The  other  con- 
tact of  the  key  is  usually  In  the  form  of  a 
brush  mounted  on  a graduated  arc.  One 
terminal  of  the  generator  is  connected  to 
the  brush  and  the  other  to  the  metal  strip 
in  the  rotating  member.  As  the  wheel  ro- 
tates the  circuit  is  momentarily  closed 
through  the  brush  and  imbedded  rod.  An 
electrostatic  voltmeter,  electrometer  or 
ballistic  galvanometer  may  be  used  for  in- 
dicating the  value  of  the  e.m.f.  at  the  in- 
stant of  contact.  By  changing  the  angular 
position  of  the  brush,  the  e.m.f.  at  other 
positions  of  the  armature  is  indicated  by 
the  deflection.  By  plotting  the  angular  po- 
sitions of  the  brush  as  abscissas  and  the 
deflections  of  the  measuring  Instrument  as 
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ordinates,  the  shape  of  the  e.m.f.  wave  Is 
obtained. 

Manufacturers: 

American  Platinum  Works,  225-231  New 
Jersey  Railroad  Ave.,  Newark,  N.  J. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Frankel  Connector  Co.,  Inc..  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor.  Westinghouse  Elec- 
tric & Mfg.  Co.,  East  Pittsburgh.  Pa.) 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  ”H  & S.” 

NIehoff  & Co.,  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

CONTACT  METALS.— Metals  specially 
suited  for  electrical  contact  points.  Sec 
Metals,  contact. 

CONTACTOR. — A device  for  repeatedly 
establishing  and  interrupting  an  electric 
circuit  under  normal  conditions.  It  differ** 
from  a circuit  breaker  in  that  the  latter  is 
primarily  a protective  device  for  breaking 
the  circuit  under  abnormal  conditions. 

CON-TAC-TOR.  — Trade  name  for 
switches,  contactors,  sign  flashers,  thermo- 
stats. relays  and  interrupters  manufactured 
by  the  Absolute  Cbn-Tac-Tor  Co.,  127  N. 
Dearborn  St.,  Chicago,  111. 


and  better  magnetic  characteristics. 
On  the  other  hand,  contactors  used  on 
elevator  controllers 
have  other  charac- 
teristics which  are 
equally  important 
for  this  service. 
Among  these  are 
carbon  - to  - copper 
contacts  which  are 
long-lived,  inter- 
changeable  on 
either  d-c.  or  a-c. 
controllers,  easily 
renewable  and  ab- 
solutely nonweld- 
ing. C-H  contac- 
tors used  on  eleva- 
tor controllers  are 
usually  quiet.  The 
wearing  parts  of 
shunt,  lockout,  and 
spring-closed  contactors  of  similar  sizes 
are  Interchangeable,  thus  reducing  the 
number  of  spare  parts  which  must  be 
carried  in  stock.  C-H  Contactors  for 
a-c.  high-tension  work  are  oil-immersed 
qnd  are  operated  either  by  clapper- 
type  magnets  or  high-torque  motors. 
See  display  adv.  pages  1225-1230. — Adv. 

Cutter  Electrical  & Mfg.  Co.,  19th  & 

Hamilton  Sts.,  Philadelphia,  Pa.  “I 


C-H  Spring  Closed 
Contactor 


CONTACTORS,  MAGNETIC.— A magnet- 
ic contactor  is  an  electromagnet ically  ac- 
tuated device  for  repeatedly  establishing 
or  Interrupting  an  electric  power  circuit. 
There  are  two  principal  types  of  con- 
tactors: solenoid-operated  and  clapper-op- 
erated. The  movable  contact  of  the  sole- 
noid type  is  mechanically  connected  to  n 
plunger  placed  Inside  the  operating  coil. 
The  movable  contact  of  the  c’apper  type  Is 
attached  to  an  armature  which  is  attract- 
ed to  a core  plaoed  inside  the  operating 
coil.  The  clapper  type  contactor  is  sim- 
pler and  has  been  adopted  by  practically 
all  controller  manufacturers.  It  Is  some- 
times called  a clapper  switch. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127 
N.  Dearborn  St.,  Chicago,  III.  “Con- 
Tac-Tor.”  (See  display  adv.  page  1286.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 

MlllVAllk^A  Win 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St..  Cincinnati, 
Ohio. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE,  6th  & Wesley 
Aves.,  Columbus,  Ohio. 

Automatic  Switch  Co.,  154  Grand  St.,  New 
York,  N.  Y.  “Whittingham.,' 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Condlt  Electrical  Mfg.  Co..  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Magnetic  Con- 
tactors are  designed  and  manufactured 


C-H  Shunt  C-H  Magnetic 

Contactor  Lockout-Contactor 


almost  entirely  for  use  in  connection 
with  C-H  electric  controllers.  Con- 
tactors used  on  controllers  for  steel 
mills  are  built  of  steel  in  order  to 
secure  less  weight,  greater  strength 
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T-E.” 

Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn.  N.  Y.  "Gold.” 

Hartman  Electrical  Mfg.  Co.,  Mansfield, 
Ohio. 

Jeffrey  Mfg.  Co..  1st  Ave  & 4th  St.,  Co- 
lumbus, Ohio.  “Arcmaster.” 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI., 
Newark,  N.  J.  “Rollinson.” 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

PALMER  ELECTRIC  & MFG.  CO.. 
THE,  175  5th  St..  Cambridge,  Mass. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  527-531  W.  34th 
St..  New  York.  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

~Takamine  Commercial  Corp..  120  Broad- 
way. New  York.  N.  Y.  "Olaf.” 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis.” 

Ward  Leonard  Electric  Co..  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1335-1402.) 

CONTACTORS,  MISCELLANEOUS.— 
Contactors  are  used  for  a number  of  pur- 
noses  aside  from  controller  service,  and 
their  wide  application  has  necessitated  the 
use  of  several  distinct  types.  Most  of  the 
important  and  more  common  types  are 
described  elsewhere,  this  classification  be- 
ing intended  for  snecial  forms  of  contact- 
ors. One  type  that  has  been  used  for 
rather  low  current  circuits  is  a liquid  con- 
tactor. Two  electrodes  are  placed  in  a 
elass  tube  which  is  partly  filled  with  mer- 
cury and  then  with  an  inert  gas.  When 
the  tube  Is  tilted  in  one  direction  the  elec- 
trodes are  surrounded  by  mercury  which 
comnletes  the  circuit.  If  tilted  in  the  op- 
posite direction  the  mercury  flows  to  the 
other  end  and  the  circuit  Is  opened.  Other 
forms  of  contactors  are  used  for  miscel- 
laneous purposes,  such  as  with  special 
carbon  contacts  or  with  silver,  tungsten 
or  platinum  contacts  where  very  many  in- 
terruptions of  small  currents  are  obtained, 
and  it  is  desired  to  have  contacts  free  from 
pitting. 

CONTACTORS.  MOTOR-ACCELERAT- 
ING. — Motor-accelerating  contactors  may 
have  either  shunt  or  series  coils.  Shunt 
contactors  have  coils  wound  to  be  con- 
nected across  the  line  and  are  used  In 
connection  with  automatic  controllers  of 
the  counter  e.m.f.,  series  relay,  and  dash- 
pot  pilot-relay  types.  With  series  or  lock- 
out contactors,  the  motor  current  passes 
through  the  coils,  and  the  magnetic  circuits 
of  the  contactor  are  designed  so  that  it  is 
held  open  on  high  currents  and  closes  when 
the  current  falls  to  a predetermined  value. 


CONTACT  POINTS.— See  Points,  contact 
and  sparking. 

CONTACT  SPRINGS,  BURGLAR- 
ALARM. — See  Springs,  burglar-alarm  con- 
tact . 

CONTACTS,  CARBON,  CIRCUIT 
BREAKER,  ETC. — Carbon  contacts  of  the 
butt  type  are  very  often  used  on  circuit 
breakers  and  controllers  of  various  kinds. 
They  may  be  used  with  fairly  heavy  current 
and  on  Interrupting  It  will  not  pit  very 
much  and  will  not  freeze  together.  Butt 
contacts  are  very  often  used  as  auxiliary 
contacts  on  air- break  circuit  breakers  using 
copper  contacts  for  the  main  current. 
These  auxiliary  contacts  are  generally  re- 
placeable. so  that  when  an  exceptionally 
severe  short-circuit  causes  serious  arcing 
or  excessive  pitting  new  ones  may  be  in- 
serted at  a small  cost.  Blocks  of  carbon 
are  generally  used  for  such  contacts.  Also 
see  Contacts,  controller  and  circuit  breaker. 

Manufacturers: 

MORGAN ITE  BRUSH  CO.,  INC.,  519  W. 
38th  St..  New  York,  N.  Y.  “Batter- 

PURE  CARBON  CO.,  Wellsville,  N.  Y. 

CONTACTS,  CONTROLLER  AND  CIR- 
CUIT BREAKER. — Controller  contacts  are 
usually  of  copper,  although  brass  and  car- 
bon are  frequently  used.  Tungsten  and 
silver  contacts  are  sometimes  used,  prin- 
cipally for  pilot  circuits.  Contacts  are 
either  of  the  sliding,  wiping,  or  butt  type. 
Sliding  contacts  are  those  where  a brush  or 
shoe  slides  over  a number  of  stationary 
buttons  or  segments,  as  In  the  ordinary 
hand  starter  or  rheostat.  For  this  service 
brass,  carbon  or  copper  shoes  are  generally 
used  and  the  buttons  are  usually  brass  in 
the  small  and  copper  in  the  larger  sizes. 
Wiping  contacts  are  those  where  two  con- 
tacts come  together  In  such  a way  that  a 
little  wiping  motion  Is  obtained  which 
keeps  the  surface  clean.  Butt  contacts  are 
similar  to  wiping  contacts,  except  that 
when  copper- to -copper  contacts  are  used 
a rolling  action  is  obtained  Instead  of  wip- 
ing. If  carbon -to -copper  contacts  are  used 
it  is  not  necessary  to  have  either  a wiping 
or  rolling  action.  On  magnetic  contactors 
copper-to-copper  contacts  of  the  butt  type 
are  used  where  long  life  of  contacts  is  de- 
sired. Carbon- to- copper  contacts  are  used* 
on  elevator  and  similar  control  service 
where  it  is  essential  that  the  contactor 
shall  not  "freeze”  In  the  closed  position. 
Circuit  breakers  use  butt  contacts  mostly 
for  the  main  contacts  and  replaceable  car- 
bon plate  contacts  for  the  auxiliary  or  arc- 
ins:  contacts.  For  carbon  contacts,  see  Con- 
tacts, carbon,  circuit  breaker,  etc. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee.  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Calebaugh  Self-Lubricating  Carbon  Co., 
Inc..  1503  Columbia  Ave.,  Philadel- 
delphla.  Pa.  (carbon) 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cosby  Electric  & Machine  Co..  R.  R.  1705 
E.  Broad  St.,  Richmond,  Va. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Contacts  are 
manufactured  exclusively  for  use  in 
connection  with  equipment  of  C-H 
manufacture.  See  display  adv.  pages 
1225-1230.— Adv. 

Dominion  Carbon  Brush  Co.,  38  Duke  St., 
Toronto,  Ont.,  Can. 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.(  See  adv.  pages  1203-1223.) 

Hall  Switch  & Signal  Co..  Garwood.  N.  J. 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St..  Milwaukee.  Wis.,  ”I-C.” 

Jewell  Electric  Cb.,  The,  Munsey  Bldg.. 
Baltimore,  Md. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St..  San  Francisco,  Cal. 

MORGANITE  BRUSH  CO..  INC..  519-523 
W.  38th  St.,  New  York,  N.  Y.  Carbon 
contacts  In  many  grades  for  switches, 
cutouts,  controllers,  also  for  magnetos 
and  ignition  apparatus.  For  switches, 
cutouts,  controllers,  etc.,  we  supply 
hard,  dense  carbons  having  very  small 
proportion  of  graphite,  very  homoge- 
neous and  uniform  in  grade.  Where 
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destructive  sparking:  takes  place  an 
electro-graphitic  variety  gives  longest 
life  and  suffers  least.  (See  this  com- 
pany's entry  under  Brushes,  carbon  and 


Morganlte  Carbon  Contacts 


graphite.)  Hard  carbons  give  best  re- 
sults on  ignition  apparatus,  made  up 
In  all  sizes  and  shapes,  as  illustrated. — 
Adv. 

Mendell  Mfg.  Co.,  Mattapoisett.  Mass. 

Niehoff  & Co..  Inc.,  Paul  G.,  232-242  E. 
Ohio  St..  Chicago.  111. 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

PURE  CARBON  CO.,  Wellsville,  N.  Y. 
(carbon) 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  527-531  W.  34th 
St.,  New  York.  N.  Y.  (Sec  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOtJSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTINENTAL. — Trade  name  for  in- 
candescent and  projecting  lamps  manufac- 
tured by  the  Continental  Lamp  Works,  Inc., 
532-40  W.  22nd  St..  New  York,  N.  Y. 

CONTINENTAL. — Trade  name  for  wood 
flumes  manufactured  by  the  Continental 
Pipe  Mfg.  Co.,  Seattle,  Wash. 

CONTINENTAL. — Trade  name  for  water 
Alters  manufactured  by  the  New  York  Con- 
tinental Jewell  Filtration  Co.,  E.  Centre 
St.,  Nutley,  N.  J. 

CONTINENTAL. BAKELITE.—T  r a d e 

name  for  molded  insulation  manufactured 
by  the  Continental  Fibre  Co.,  Newark,  Del. 

CONTINENTAL  ELECTRIC  LAMP  CO. 
— 1438  Bryan  PI.,  Chicago,  III.  Manufac- 
turer of  automobile  lamps.  Business  es- 
tablished 1919.  President,  Leo  Alter;  sec- 
retary and  treasurer,  R.  W.  Armstrong. 

CONTINENTAL  FELT  CO.— 64-66  E. 
11th  St..  New  York,  N.  Y.  Manufacturer 
of  felt  cushions,  gaskets,  etc.  Business 
established  1905.  President  and  general 
manager,  John  Newbold;  secretary,  Sarah 
Newbold;  treasurer,  M.  M.  Newbold. 

CONTINENTAL  FIBRE  CO.— Newark, 
Del.  Manufacturer  of  molded  insulation. 
President,  S.  J.  Wright;  vice-president,  N. 
N.  Wright;  secretary,  H.  L.  Bonham;  treas- 
urer, J.  T.  Wright.  Main  office,  Newark, 
Del.  Branch  offices,  233  Broadway,  New 
York,  N.  Y.;  332  S.  Michigan  Ave..  Chi- 
cago. 111.:  301  5th  Ave.,  Pittsburgh,  Pa.:  625 
Market  St..  San  Francisco.  Cal.;  411  S. 
Main  St..  Los  Angeles,  Cal.;  1710  Royal 
Bank  Bldg.,  Toronto,  Ont.,  Can. 

CONTINENTAL  LAMP  WORKS.  INC.— 
New  York,  N.  Y.  Manufacturer  of  Incan- 
descent and  projecting  lamps.  Business 
established  1920.  President.  Thomas  Spina; 
vice-president,  Nicholas  Fabian;  secretary, 
treasurer  and  general  manager,  T.  P.  Vil- 
aghy.  Main  office,  532-40  W.  22nd  St.,  New 


York,  N.  Y.  Branch  office,  1432  Syndicate 
Trust  Bldg..  St.  Louis,  Mo.  Sales  represen- 
tatives, C.  H.  Wallis  & Co.,  1432  Syndicate 
Trust  Bldg.,  St.  Louis,  Mo.;  the  Electric 
Lamp  & Appliance  Co.,  143  2nd  St.,  San 
Francisco,  Cal.;  Domestic  Electrical  Supply 
Co.,  Inc.,  38  Park  PI.,  New  York,  N.  Y. 

CONTINENTAL  MOTORS  CORP.— 2951 
Jefferson  Ave.,  E.,  Detroit,  Mich.  Manu- 
facturer of  gasoline  engines.  Business  es- 
tablished 1902.  President,  R.  W.  Judson: 
secretary,  W.  R.  Angell;  treasurer,  G.  W. 
Yeoman;  general  manager,  J.  F.  Bourquln; 
sales  manager,  C.  D.  McKim.  Factories, 
Detroit,  Mich.,  and  Muskegon,  Mich. 

CONTINENTAL  PIPE  MFG.  CO.— Seattle. 
Wash.  Manufacturer  of  wood  tanks  and 
flumes.  President,  T.  B.  Garrison;  vice- 
president  and  general  manager.  Joe  L. 
Long;  vice-president,  H.  K.  Munroe;  sec- 
retary and  treasurer,  W.  E.  Russell.  Main 
office,  Seattle,  Wash.  Factories,  Seattle, 
Tacoma,  Wash.;  Portland,  Ore.  Branch  of- 
fices. Woolworth  Bldg.,  New  York,  N.  Y.; 
Tower  Bldg.,  Chicago,  III.;  Jacobson  Bldg., 
Denver,  Colo.:  Lewis  Bldg.,  Portland.  Ore.; 
Hvde  Bldg..  Spokane,  Wash.;  Public  Mar- 
ket Bldg..  Yakima,  Wash.;  Tacoma,  Wash.; 
Seattle.  Wash. 

CONTINENTAL  SALES  DISPLAY 

CORP.— 2 W.  45th  St.,  New  York.  N.  Y. 
Manufacturer  of  electrical  advertising  ma- 
chine. 

CONTI NEOLIS. — Trade  name  for  coiling 
machines  manufactured  by  the  Electric 
Brazing  & Welding  Machine  Co.,  Inc.,  30 
Church  St.,  New  York,  N.  Y. 

CONTINUOUS  CURRENT.— A direct 
current  which  is  practically  nonpulsating. 
This  term  is  not  used  nearly  as  much  in 
‘ the  United  States  as  the  term  “direct  cur- 
rent". In  Europe,  on  the  contrary,  the 
term  "continuous  current"  is  used  very 
freely  whereas  direct  current  is  seldom 
spoken  of. 

CONTINUOUS  RATING.— The  output  at 
which  a machine  can  operate  cpntinuous- 
iv  without  exceeding  the  temperature  lim- 
itations. Also  see  Rating. 

CONTINUOUS  WAVES,  RADIO.— See 
Radio  telegraph  transmitting  apparatus. 

CONTRA-POLE  ELECTRIC  CO.,  INC.— 
1227-1241  Prospect  PI..  Brooklyn.  N.  Y. 
Manufacturer  of  violet-ray  high-frequency 
generators  and  attachments.  President,  B. 
F.  Jancke;  vice-president  and  treasurer,  T. 
Mueller;  secretary,  A.  Wilner. 

CONTRACTING,  ELECTRICAL.— Elec- 
trical contracting  is  almost  invariably  un- 
derstood to  be  the  business  of  installing 
electric  wiring  and  equipment  on  a con- 
tract basis.  It  is  now  one  of  the  well 
established  branches  of  electrical  Industry, 
performing  an  important  function  that  can 
be  taken  care  of  most  satisfactorily  and 
economically  by  specialists  in  installation 
work. 

Development.  The  first  work  of  elec- 
trical installation  was  done  by  the  manu- 
facturers who  had  developed  the  genera- 
tors, lamps,  motors,  switchboards  and 
other  related  equipment.  They  were  the 
onlv  ones  then  informed  on  the  charac- 
teristics of  the  apparatus  and  the  require- 
ments for  its  installation  so  as  to  give  the 
service  that  was  guaranteed  by  the  manu- 
facturer. Such  Installation  work  was  at 
first  chiefly  in  electric  light  and  power 
plants,  also  consisting  at  times  of  complete 
street  lighting  systems.  This  necessitated 
that  the  manufacturer  organize  quite  n 
large  construction  department  with  respon- 
sible engineers  supervising  the  erection 
work.  The  cost  of  maintaining  such  de- 
partments became  very  heavy  and  the  work 
gradually  was  turned  over  more  and  more 
to  the  central  stations  as  the  latter  be- 
came more  proficient  in  their  mastery  of 
their  own  plant  apparatus  and  the  lamps, 
motors  and  other  utilization  equipment  that 
they  served  energy  to.  At  present,  manu- 
facturers maintain  a construction  organiza- 
tion large  enough  only  for  supervising  the 
erection  of  new  types  or  of  very  intricate 
apparatus. 

For  smaller  equipment,  aside  from  plant 
and  street  lighting  apparatus,  it  became 
impossible  for  manufacturers  to  maintain 
the  necessary  elaborate  installation  organ- 
ization. This  led  to  the  establishment  of 
the  electrical  contracting  business.  The 
first  contractors  were  usually  electric  bell 
hangers,  taking  care  of  wiring  of  bells, 
buzzers  and  simple  low-votage  circuits  as 
well  as  installing  of  speaking  tubes  In  resi- 
dences, small  stores  and  shops.  As  they 
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acquired  more  experience  and  electrical 
knowledge  they  began  to  install  electric 
lighting  circuits  and  fixtures  and  later  also 
motors  and  other  appliances. 

In  many  communities,  however,  the  con- 
tractors were  slow  to  take  up  the  heavier 
electrical  work  and  in  others  there  were  no 
electrical  contractors  at  all.  Therefore,  it 
was  up  to  the  central  stations  to  do  the 
wiring  for  their  customers.  In  most  cases 
this  was  done  only  because  there  was  no 
alternative,  if  the  extension  of  the  use  of 
electricity  was  not  to  be  retarded,  and  it 
was  later  discontinued  as  contractors 
capable  of  executing  it  satisfactorily  un- 
dertook this  business.  It  Is  now  recog- 
nized that  the  central  station  and  con- 
tractor each  has  a distinct  field  and  the 
former  competition  between  them  has  al- 
most entirely  disappeared. 

The  electrical  contracting  business  has 
had  many  vicissitudes.  Most  of  th^  men 
who  entered  it  did  so  as  wiremen.  Many 
of  these  were  determined  to  learn  the  busi- 
ness from  the  ground  up  and  by  patiently 
taking  up  every  phase  of  the  work  gained 
a mastery  that  eventually  developed  them 
into  skilled  contractors.  Others,  urged  on 
by  enthusiasm,  blossomed  out  into  con- 
tractors soon  after  having  had  some  expe- 
rience in  the  practical  work  but  in  many 
cases  lacked  the  knowledge  of  business 
methods,  which  resulted  in  many  failures. 
Keen  competition  resulted  in  a great  many 
cases,  the  contractors  frequently  under- 
bidding each  other  so  that  the  work  was 
undertaken  at  a loss.  Guesswork  instead 
of  careful  estimating  was  very  largely  re- 
sponsible for  this.  Consequently  for  many 
years  this  branch  of  the  industry  was  not 
held  in  very  high  repute. 

In  1901  there  was  organized  the  National 
Association  of  Electrical  Contractors  which 
has  steadily  gained  in  membership  and 
prestige  and  has  accomplished  much  to 
eliminate  the  loose  business  methods  and 
the  cutthroat  competition  formerly  prevail- 
ing. Other  electrical  interests  have  also 
aided  in  helping  the  contractors  to  develop 
their  business  along  modern  business  lines. 
To  eliminate  the  irresponsible  individuals, 
the  licensing  of  electrical  contractors  has 
been  put  into  effect  in  quite  & few  states 
and  in  many  cities  in  which  state  licenses 
are  not  required.  Educational  work  con- 
ducted largely  by  the  national  and  local 
associations  has  aimed  to  teach  the  con- 
tractors the  outlines  of  business  account- 
ing. Much  attention  has  been  given  to  an 
investigation  of  "overhead"  expenses  and 
of  scientific  estimating  instead  of  guess- 
work. These  various  measures  have  sta- 
bilized electrical  contracting  very  materially. 

Present  Status.  Electrical  contractors 
may  be  divided  into  tWQ  main  classes.  One 
consists  of  large  firms  that  specialize  on 
the  heavier  installation  work,  such  as  for 
large  buildings,  power  plants,  railroads, 
theaters,  industrial  plants,  schools,  public 
buildings,  etc.,  and  maintain  an  organiza- 
tion of  technically  trained  engineers  and 
estimators  who  make  a careful  survey  of 
every  proposed  contract  and  in  many  cases 
lay  out  the  details  for  executing  the  work 
most  economically  and  satisfactorily. 
Architects’  plans  being  often  incomplete  as 
to  electrical  features,  many  details  have 
to  be  designed  to  make  the  electrical  in- 
stallation effective.  The  other  general 
class  of  electrical  contractors  confines  it- 
self mostly  to  the  smaller  construction  Jobs 
in  residences,  apartment  buildings,  stores, 
small  factories,  etc.  This  clads  is  by  far 
more  numerous  than  the  former  and  han- 
dles many  more  contracts,  which,  of 
course,  are  for  much  smaller  amounts. 

Within  the  last  few  years  this  latter 
class  of  contractors  has  broadened  consid- 
erably by  undertaking  not  only  regular 
contract . work  but  also  engaging  In  the 
merchandising  of  electrical  supplies.  By 
some  of  them  the  merchandising  end  of 
this  business  had  been  undertaken  many 
years  ago,  but  only  in  a spasmodic  manner. 
It  is  how  come  to  be  recognized  as  being 
an  important  function  of  the  electrical 
contractor  who  is.  therefore,  now  more 
commonly  called  contractor-dealer.  The 
more  enterprising  contractor-dealers  have 
established  electric  shops  in  which  a com- 
plete line  of  the  more  commonly  used 
electric  appliances,  lamps,  lighting  fixtures 
and  ordinary  wiring  supplies  are  main- 
tained. These  shops  are  attractively  fur- 
nished and  maintained  as  a separate 
department  of  the  business  on  a~  strict 
business  basis.  Other  contractors  have 
also  established  service  stations  for  charg- 
ing and  taking  care  of  automobile  batteries 
and  other  automotive  electrical  equipment. 


Digitized  by  LjOOQle 


CONTRACTORS 


E M F ELECTRICAL  YEAR  BOOK 


CONTROLLER 


In  a few  cases  some  of  the  large  contrac- 
tors. have  also  established  merchandising 
departments. 

Aside  from  these  two  main  classes  of 
electrical  contractors  there  is  also  a smaller 
group  that  specializes  very  largely,  such 
as  for  the  Installation  of  underground  elec- 
tric conduit  systems,  street  lighting  sys- 
tems, electric  railway  lines,  power  trans- 
mission lines,  etc.  Others  specialize  in 
motor  repair  and  maintenance  service  for 
industrial  plants  and  other  motor  users. 

The  Investment  In  the  contracting  and 
mercantile  branch  of  the  industry  at  the 
beginning  of  1921  was  approximately 
$176,000,000.  During  the  past  few  years 
there  has  been  a very  marked  tendency,  on 
the  part  of  electrical  contractors,  to  com- 
bine the  functions  of  construction  with 
merchandising,  hence  It  Is  impossible  to 
segregate  the  investment  in  contracting- 
construction  alone. 

Of  the  $2,000,000,000  credited  to  merchan- 
dise sales  for  the  year  1920,  $200,000,000 
represents  the  value  of  contracting  sales 
and  the  labor  charges  therefor,  and  $45,000,- 
000  represents  revenue  received  for  repair 
and  maintenance  work. 

There  are  about  6750  electrical  contrac- 
tor-dealers in  the  United  States  and  Can- 
ada and  approximately  1900  central  stations 
in  these  countries  do  electrical  contracting. 

CONTRACTORS,  ELECTRICAL.— Com- 
panies, firms  or  individuals  engaged  in  the 
installation  of  electrical  circuits  and  equip- 
ment. For  further  details  see  Contracting, 
electrical. 

CONTROL  SYSTEMS.— When  the  com- 
bined requirements  of  an  electrically  driven 
machine,  of  the  motor  driving  it,  and  of 
the  circuit  supplying  the  energy  become  so 
exacting  that  standard  or  special  but  sim- 
ple types  of  motor  starters  and  controllers 
cannot  handle  them,  even  with  contactors.- 
relays  and  other  much  used  controller  ap- 
purtenances, it  is  often  necessary  to  resort 
to  auxiliary  machines,  such  as  motor- 
generators,  synchronous  converters,  acces- 
sory motors,  etc.  In  such  cases  the  con- 
trol equipment  embodies  many  special 
control  features  and  principles,  and  is  often 
spoken  of  as  a control  system.  This  is  also 
true  where  a group  of  machines,  individ- 
ually driven.  Is  to  be  controlled  by  one 
master  controller,  as  in  multiple-unit  train 
control. 

Control  systems  are  of  many  types,  of 
which  those  most  used  are  briefly  described 
below: 

Kraemer  System.  The  Kraemer  control 
system  requires  three  machines:  a main 
driving  slip-ring  induction  motor,  a d-c. 
shunt  motor  connected  to  the  main  motor 
mechanically,  and  a separate  synchronous 
converter.  The  controller  consists  of  a 
reversing  switch  and  secondary-resistance 
controller  for  the  main  motor,  by  means 
of  which  the  equipment  is  started  and 
brought  up  to  speed.  The  secondary  re- 
sistance is  then  disconnected  and  the  slip 
rings  of  the  main  motor  connected  to  those 
of  the  converter.  The  d-c.  brushes  of 
the  converter  are  permanently  connected 
to  those  of  the  d-c.  motor.  The  speed  of 
the  equipment  is  regulated  by  a rheostat 
In  the  d-c.  motor  field  circuit.  As  the 
speed  of  the  main  driving  motor  is  de- 
creased, the  slip  energy  passes  through  the 
converter  to  the  d-c.  motor,  which  assists 
in  driving  the  main  shaft.  The  power- 
factor  Is  adjusted  by  a rheostat  in  the  con- 
verter field.  This  system  is  used  for  roll- 
ing-mill drive.  Its  advantages  are  speed 
control  without  rheostatic  loss,  and  possi- 
bility of  power-factor  correction. 

Multiple- Unit  Systems.  A system  of 
control  of  the  motors  of  the  train  of  the 
remote-control  type  so  designed  that  small 
master  controllers,  located  on  car  plat- 
forms or  in  cabs,  carrying  only  small  con- 
trol circuit  currents,  serve  to  operate 
through  electric  train  circuits  the  main 
controller  and  reverser  located  under  each 
motor  car,  or  in  suitable  compartments  as 
on  locomotives.  Thus  all  heavy  power 
currents  are  handled  by  apparatus  located 
near  to  the  main  motors  controlled.  The  dis- 
tinguishing feature  of  this  system  of  con- 
trol, however,  is  that  It  provides  for  the 
operation  from  any  car,  on  which  master 
controllers  are  placed,  of  as  many  motor 
cars  in  the  train  as  is  desired.  Several 
locomotives  In  tandem  may  also  be  simi- 
larly controlled.  The  control  circuits  are 
carried  through  from  car  to  car  (or  loco- 
motive to  locomotive)  by  means  of  Jumper 
cables  fitted  with  suitable  plug  and  re- 
ceptacle connections.  Two  general  types 
of  multiple-unit  systems  of  control  have 


boen  developed:  electromagnetic  and  elec- 
tropneumatic.  This  system  of  control  is 
also  installed  on  single  locomotives,  espe- 
cially those  driven  by  several  motors  of 
large  total  horsepower  rating. 

Multivoltage  System.  Multivoltage  dis- 
tribution is  obtained  either  by  operating 
several  generators  of  the  same  or  different 
voltages  in  series,  or  by  means  of  balancer 
sets.  Multivoltage  control  is  used  in  those 
cases  where  a stable  low  speed  is  required. 
Multivoltage  systems  are  also  sometimes 
used  for  electrical  testing  where  wide 
variations  in  voltage  are  required.  

Owing  to  the  complication  and  additional 
cost  of  distribution,  multivoltage  systems 
are  seldom  used  commercially.  For  rubber 
calender  service,  three  voltages  have  been 
used,  but  two  voltages  are  more  common. 
On  a 115-230-volt  Bystem  rubber  calender 
controllers  arc  usually  arranged  for  a speed 
range  of  8 to  1;  50%  speed  reduction  by 
armature  resistance  is  obtained  on  115 
volts,  and  the  speed  at  115  volts  with  all 
resistance  out  is,  therefore,  twice  the  mini- 
mum speed.  The  speed  at  230  volts  is 
twice  that  at  115  or  four  times  the  mini- 
mum. Speed  increase  of  2 to  1 by  re- 
sistance in  the  shunt  field  makes  the 
maximum  speed  8 times  the  minimum. 
Rubber  calender  controllers  are  usually 
magnetic  with  drum-type  pilot  master  or 
push-button  control.  On  other  multivolt- 
age applications  manual  multivoltage 
controllers  of  the  drum  type  have  been 
used. 

On  a-c.  circuits,  two-voltage  distribution 
is  sometimes  used.  Squirrel-cage  motors 
are  connected  to  the  low-voltage  lines  for 
starting  and  to  the  high-voltage  lines  after 
the  motor  is  up  to  speed.  This  system 
does  away  with  the  necessity  of  a separate 
autotransformer  for  each  motor. 

Scherblus  System.  The  Scherbius  con- 
trol system  performs  practically  the  same 
functions  as  the  Kraemer  system.  Speed 
adjustment  without  rheostatic  loss  and 
power-factor  control  are  obtained  with  this 
system.  The  slip  rings  of  the  main  drive 
motor  are  connected  to  an  a-c.  commutat- 
ing machine,  which  is  connected  to  an  a-c. 
generator  mechanically.  The  slip  energy 
is,  therefore,  taken  from  the  slip  rings  of 
the  motor  through  the  commutating  ma- 
chine and  generator  back  to  the  line. 

Ward  Leonard  System.  The  Ward  Leon- 
ard system  requires  a separate  generator 
for  each  motor.  The  motor  is  started 
with  a low  generator  voltage  and  speeds 
up  as  the  generator  field  is  strengthened. 
When  full  generator  voltage  is  reached  the 
speed  can  be  increased  further  by  weaken- 
ing the  motor  field.  The  motor  is  usually 
reversed  by  changing  the  generator  field 
connections.  This  system  is  used  princi- 
pally for  large  reversing  rolling  mills  and 
mine  hoists.  The  controller  usually  con- 
sists of  q,  master  switch  which  controls  the 
various  magnetic  contactors  for  reversing 
and  varying  the  speed.  Controllers  of  this 
type  are  generally  cheaper  than  those 
where  resistance  in  the  armature  circuit  is 
used,  becauso  the  contactors  handle  only 
the  field  current.  In  mine  hoists  and 
rolling-mill  service,  high  peak'  currents 
are  obtained  and  for  this  reason  the  gen- 
erator is  usually  driven  by  a slip-ring 
motor  to  which  a flywheel  is  connected. 
When  the  primary  current  exceeds  a pre- 
determined value  resistance  is  inserted  in 
the  secondary  of  the  slip-ring  motor, 
which  tends  to  slow  down  and  allow  the 
flywheel  to  deliver  some  of  its  stored 
energy. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Alll8-Ohalmers  Mfg.  Co.,  Milwaukee,  Wis. 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco.” 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cobb  Electric  Appliance  Co.,  Lanesville. 
Terrace,  Boston,  Mass.  “Ceaco.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 
M.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  Scherblus  system  of 
speed  control  for  steel  mill  main  rolls 
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has  been  developed  by  this  company 
to  a ppint  where  it  is  possible  to  reg- 
ulate the  induction  motor  above  as  well 
as  below  its  synchronous  speed,  so 
that  the  normal  speed  of  the  motor 
lies  in  a much  used  part  of  the  speed 
^ range,  permitting  the  regulating  set 
w to  be  shut  down  and  its  wear  and 
losses  to  be  avoided  during  a great 
number  of  operations.  Advantages  of 
this  system  are,  briefly:  Higher  effi- 
ciency; low  first  cost,  except  In  special 
cases;  power  factor  correction  ob- 
tained with  no  added  complication  and 
.with  little  or  no  increase  in  first  cost; 
overload  capacity  of  main  roll  motor 
the  same  at  or  near  synchronous  speed 
as  at  the  other  speeds,  and  synchronous 
speed  of  the  main  roll  motor  Is  be- 
tween the  maximum  and  minimum 
speeds.  'See  page  1214  for  survey  of 
G-E  service  to  steel  mills. — Adv. 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee,  Wis.  “I-C.” 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York.  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395- 1402 j 

CONTROLLER  FINGERS  AND  SEG- 
MENTS.— Controller  fingers  for  pilot  cir- 
cuits are  usually  punched  from  brass, 
copper  or  bronze.  In  some  cases  steel 
fingers  with  tips  of  copper,  silver  or  plat- 
inum are  used.  Controller  fingers  for  main 
circuits  are  made  of  brass,  copper  or 
bronze.  The  commonest  form  of  finger  is 
made  of  brass  with  a drop-forged  copper 
arcing  tip.  The  segments  of  face-plate 
controllers  are  flat  copper  punchings.  The 
segments  of  drum  controllers  are  flat  strips 
rolled  so  that  they  will  fit  the  drum  cylin- 
der to  which  they  arc  fastened  by  screws. 

Manufacturers: 

AUTOMATIC  ET  *ECTRIC  A L DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Betts  & Betts  Corp.,  511  W.  42nd  St.. 
New  York,  N.  Y.  “B  & B.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Controller  Fin- 
gers and  Segments  are  manufactured 
exclusively  for  use  with  Cutler-Ham- 
mer equipment.  See  display  adv.  pages 
1226-1230.— Adv. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
“Diamond  F.” 

Electric  Materials  Co.,  The,  North  East. 
Pa. 

Eureka  Co.,  The,  North  East.  Pa. 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee.  Wis.  “I-C.” 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

Monitor  Controller  Co..  500-16  E.  Lom- 
bard St.,  Baltimore.  Md. 

Russell  Mfg.  Co..  814-818  Bath  Ave.. 
Niagara  Falls,  N.  Y.  “Trigger-Lock.” 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  527-5J1  W.  34th 
St.,  New  York,  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

•Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co..  209  Parkhurst  St.. 
Newark,  N.  J. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLER  HANDLES.— Wooden  or 
molded  Insulations  are  used  for  controller 
handles.  On  face-plate  controllers,  the 
handle  is  usually  attached  to  the  contact 
arm.  Drum-controller  handles  are  attached 
to  the  cylinder  shaft,  which  extends 
through  the  head  of  the  drum.  In  some 
cases  the  shaft  extension  is  milled  to  fit 
a broached  hole  in  the  handle.  Metal  han- 
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dies  are  common  on  enclosed  controllers 
where  it  is  possible  to  provide  an  insulating 
coupling  between  the  handle  and  live  parts. 
Metal  handwheels  are  sometimes  used  on 
drums  and  for  controllers  mounted  on  the 
rear  of  switchboards.  Handles  of  both  the 
drum  and  enclosed  face-plate  type  usually 
have  an  index  which  indicates  speed  points. 

Manufacturers: 

American  Enamel  Co.,  Neville  St.,  Provi- 
dence, R.  I. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
‘•Westinghouse.” 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St„ 
Brooklyn,  N.  Y. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
“Diamond  F.” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 

Estes  & Sons,  E.  B.,  362-364  5th  Ave.. 
New  York,  N.  Y. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md.  * 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  527-531  W.  34th 
St..  New  York,  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery'  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

Stephenson  Mfg.  Co.,  South  Bend,  Ind. 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

WATERBURY  BUTTON  CO..  835  b 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLER,  MOTOR.— A motor  con- 
troller is  a device  or  group  of  devices  for 
controlling  the  electric  power  delivered  to 
the  motor.  Motor  controllers  are  most 
commonly  used  for  starting,  but  are  also 
used  for  reversing,  speed  regulation,  quick 
stopping  (see  Braking,  dynamic),  overload 
protection,  etc.;  frequently  they  serve  for 
various  combinations  of  these  functions. 
There  are  three  general  types  of  control- 
lers: manual,  semimagnetic  and  full  mag- 
netic (see  definitions  below):  the  control 
features  listed  above  can  be  obtained  with 
any  of  these  types. 

Manual  Controllers.  Manual  controller? 
are  those  having  all  of  their  basic  func- 
tions performed  by  hand.  An  example  of 
this  type  Is  the  ordinary  motor-starting 
rheostat  or  “starting  box.” 

Semimagnetic  Controllers.  Those  having 
part  of  their  basic  functions  performed  by 
electromagnets  and  part  by  other  means. 
An  example  of  this  type  is  a controller 
having  a manually  operated  switch  for  re- 
versing the  motor  and  an  automatic  starter 
for  accelerating  the  motor. 

Full  Magnetic  Controllers.  Those  having 
all  basic  functions  performed  by  electro- 
magnets. An  example  of  this  type  is  a 
push-button-controlled  automatic  starter. 
The  operator  simply  presses  the  button 
and  the  controller  closes  the  line  circuit 
and  accelerates  the  motor. 

The  selection  of  a controller  for  any 
given  Job  depends  on  the  machine  to  be 
driven,  the  type  of  motor  used  and  the 
work  to  be  done,  as  indicated  by  the  fol- 
lowing examples. 

For  line  shaft  and  similar  drives  where 
the  motor  is  not  started  often  and  where 
speed  regulation  is  not  required,  a simple 
manual  starter  can  be  used.  For  fan  serv- 
ice a manual  controller  is  usually  satis- 
factory; In  addition  to  starting  and  accel- 
erating the  motor,  however,  speed  regula- 
tion is  often  necessary  to  vary  the  quantity 
of  air  delivered.  Reversible  variable -speed 
controllers  are  used  for  crane  service  and 
may  be  of  either  the  manual  or  magnetic 
type.  For  air-compressor  service,  where 
it  is  desired  to  maintain  the  pressure  with- 
in certain  limits,  an  automatic  starter 
controlled  by  a pressure  governor  is  com- 
monly used. 

The  controller  daflgn  also  depends  upon 
the  type  of  motor  used.  Controllers  for 
the  different  types  of  d-c.  motors  (series, 
shunt,  compound)  are  usually  very  much 
alike,  but  the  various  types  of  a-c.  motors 
require  quite  different  controllers. 


Single-phase  commutator  motors  are 
usually  connected  directly  to  the  supply 
lines  for  starting,  although  resistance  is 
sometimes  placed  in  series  for  starting  and 
also  for  regulating  the  speed. 

Squirrel-cage  induction  motors  are 
started  either  by  (1)  connecting  them  di- 
rectly to  the  supply  lines,  (2)  placing 
resistance  or  reactance  in  series  with  the 
line  to  cut  down  the  current,  (3)  reducing 
the  voltage  across  the  motor  terminals  by 
means  of  autotransformers,  and  (4)  by 
connecting  the  windings  in  star  for  starting 
and  delta  for  running,  thus  reducing  the 
voltage  at  starting  to  57%  of  normal.  The 
starting  torque  of  the  average  squirrel- 
cage  motor  is  about  1.4  times  normal  when 
the  motor  is  connected  directly  to  the  line. 
Since  the  torque  varies  as  the  square  of 
the  voltage,  controllers  of  either  the  re- 
sistance, autotransformer,  or  star-delta 
type  should  not  be  used  if  the  motor  must 
start  with  a load.  It  is  not  practical  to 
regulate  the  speed  of  a squirrel-cage  motor. 

Slip-ring  induction  motors  are  started 
and  their  speed  regulated  by  means  of  re- 
sistance placed  in  two  or  three  phases  of 
the  secondary  circuit.  The  characteristics 
of  a slip-ring  motor  with  resistance  in  the 
secondary  are  similar  to  those  of  a d-c. 
shunt  motor  with  resistance  in  the  arma- 
ture circuit. 

Synchronous  motors  are  usually  provided 
on  the  field  member  with  an  auxiliary 
winding,  know'n  as  the  amortisseur  oi 
damping  winding,  which  in  polyphase 
motors  also  serves  as  the  secondary  of  an 
induction  motor  and  permits  starting  by 
the  autotransformer  method. 

CONTROLLER,  MULTIPLE- UN  IT. — See 
under  Control  systems. 

CONTROLLER  REGULATORS.— Thes? 
are  devices,  mechanical  in  their  operation, 
which  regulate  the  operation  of  controller 
handles.  Their  object  is  to  make  it  impos- 
sible for  an  operator  to  start  up  a large 
motor  improperly  as  by  moving  the  con- 
troller handle  so  rapidly  as  to  cut  out  the 
resistance  or  throw  the  motor  across  the 
line  before  it  has  had  a chance  to  pick  up 
speed.  The  devices  sometimes  consist  of 
an  oil  dashpot  arrangement,  which  may  be 
adjusted  so  that  the  handle  may  be  moved 
to  the  full-speed  position  in  a definite  time. 
Automatic  controllers  are  often  equipped 
with  a regulator  which  will  permit  re- 
sistance to  be  cut  out  in  one  step  only 
when  the  preceding  step  has  been  operated 
a definite  time,  or  in  other  cases  when  the 
current  has  been  reduced  to  a certain  value. 
For  the  latter  see  Starters,  motor,  auto- 
matic. 

Manufacturers: 

Allen- Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco.” 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St..  Cincinnati, 
Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee,  Wis.  “I-C.” 

Monitor  Controller  Co.,  51)0-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111. 
(See  display  adv.  page  1286.) 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St.,  New’  York,  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395^1402.) 

CONTROLLER  RELEASE  DEVICES.— 
Motor-starting  rheostats  and  manual  speed 
regulators  are  usually  equipped  with  a low- 
voltage  release  device  which  allows  the 
starting  or  regulating  lever  to  return  to 
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the  “off”  position  if  the  voltage  falls.  The 
low-voltage  release  of  a motor- starting 
rheostat  consists  of  a small  electromagnet 
which  attracts  an  armature  on  the  starting 
lever  in  the  “full  on”  position.  A spring 
returns  the  lever  to  the  starting  position 
If  the  voltage  fails.  The  arrangement  for 
speed  regulators  is  the  same,  except  that 
the  release  magnet  has  an  armature  to 
which  a spring  pawl  is  fastened.  This 
pawl  fits  into  notches  cut  in  the  regulating 
lever. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Associated  Engineers  Co.,  180  N.  Dear- 
born St..  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  527-631  W.  34th 
St.,  New  York,  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

CONTROLLERS,  COMPRESSOR  AND 
PUMP,  AUTOMATIC. — Automatic  control 
of  motor-driven  air  or  gas  compressors  Is 
obtained  by  using  a pressure  governor 
which  controls  the  operation  of  an  auto- 
matic starter.  The  pressure  governor  Is 
usually  arranged  to  make  contact  when 
the  pressure  reaches  the  lower  limit,  caus- 
ing the  controller  to  operate  and  start  the 
motor.  When  the  upper  limit  is  reached 
the  governor  breaks  the  circuit  and  the 
equipment  stops.  The  governor  is  usually 
of  the  diaphragm  type  or  the  gage  type. 

Automatic  control  of  pressure  pumps  Is 
obtained  in  the  same  way,  except  that  on 
open-tank  systems  the  automatic  starter  Is 
controlled  by  a float  switch.  A float  rises 
and  falls  with  the  liquid  and  causes  a con- 
tact to  be  made  at  one  limit  and  broken  at 
the  other. 

In  some  cases.  Instead  of  starting  and 
stopping  the  motor,  the  speed  of  the  motor 
is  regulated  in  order  to  keep  the  pressure 
constant.  In  this  case  the  speed  regulator 
is  operated  by  a pressure-controlled  posi- 
tion. 

Air  compressors  and  pumps  of  the  dis- 
placement type  require  a high  torque  when 
starting  against  pressure.  For  this  reason 
they  are  frequently  supplied  with  an  un- 
loading device,  which  usually  consists  of 
a solonoid-operated  valve  so  arranged  that 
the  load  is  not  applied  until  the  motor  is 
up  to  speed. 

The  torque  required  by  a centrifugal  fan, 
or  a centrifugal  pump  discharging  against 
a constant  head,  is  approximately  propor- 
tional to  the  square  of  the  speed.  The 
torque  at  starting  is  therefore  small  and 
controllers  of  the  autotransformer  type, 
etc.,  can  be  used. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Fa.  “Sepco.” 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Brunner  Mfg.  Co.,  Broad  & Gilbert  Sts., 
Utica,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston.  Mass.  “CeacQ.” 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  See  discussion  under 
“Starters,  motor,  automatic.”  See  dis- 
play adv.  pages  1225-1230. — Adv. 

Decatur  Pump  & Mfg.  Co.,  634  E.  Cerro 
Gordo  St.,  Decatur,  111. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 
M.” 
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Flint  & Walling  Mfg.  Co.,  Kendallville, 
Ind.  “Hoosier.” 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne. 

lnd. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Globe  Mfg.  Co.,  Battle  Cre3k,  Mich. 
“Globe.” 

Hydraulic  Press  Mfg.  Co.,  The,  384  L!n- 
coln  Ave.,  Mount  Gilead,  Ohio. 

Illinois  Engineering  Co.,  Racine  Ave.  & 
21st  St.,  Chicago.  111. 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee,  Wis.  “I-C.” 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Jewell  Electric  Co.,  The,  Munsey  B.dg., 
Baltimore,  Md. 

Leader  Iron  Works,  Decatur,  111. 
“Leader.” 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenals  St.,  Montreal, 
Que.,  Can. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Rowan  Controller  Co.,  The,  308  N.  Holli- 
day St.,  Baltimore,  Md. 

S-C  Regulator  Mfg.  Co.,  The,  Fostoria, 
Ohio.  “S-C.” 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  527-531  W.  34th 
St.,  New  York,  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltlmore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

Westinghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

CONTROLLERS,  DRUM  TYPE.— The 

movable  contacts  of  a drum  controller  con- 
sist of  segments  (usually  copper)  mounted 
on  a cylinder.  As  the  cylinder  is  rotated 
these  segments  make  contact  with  station- 
ary fingers.  Drum  controllers  are  exten- 
sively used  for  street  car  and  other  railway 
motors,  vehicles  and  trucks,  hoists  and 
cranes,  furnace  charging  machines  and 
numerous  other  steel-mill  auxiliaries,  etc. 
For  traction-service  controllers  see  Con- 
trollers, street  car,  locomotive,  vehicle  and 
truck. 


Manufacturers: 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  WIs.  The  distinctive  fea- 
tures of  Cutler-Hammer  Drums  are 
the  straight  line,  non-stubbing  fingers, 
the  universal  head  construction,  the 
accessibility  of  all  parts  and  the  sturdy, 
dependable  construction  throughout. 
The  contact  fingers  are  patented,  and 
their  design  is  such  that  they  make  a 
straight-line  contact  with  the  seg- 
ments. This  feature  absolutely  pre- 

tv  e n t s stubbing.  The 
universal  head  is  so  de- 
signed that  any  one  of 
four  methods  of  operat- 
ing  the  drum  can  be 
used.  These  are  the 
usual  rotary  operating 
handle,  the  bevel-gear 
straight-line  drive  with 
backward  and  forward 
movement,  sheave  for 
Standard  C-H  Drums 
are  now  constructed  en- 
tlrely  of  metal.  The 
segments  are  carried  on 
■■m  a square  steel  shaft, 
which  is  enveloped  in 
C H Drum  an  insulating  tube.  The 

Controller  fln*er  supports  are  1,ke" 
controuer  wifie  clamped  to  an_ 

other  square  steel  shaft,  similarly  in- 
sulated. The  removal  :>f  two  car) 
screws  permits  taking  out  the  finger 
board  and  fingers  as  a unit.  The  seg- 
ment shaft  and  segments  can  also  be 
taken  out  easily  by  the  removal  of  the 
universal  head  plate.  See  display  adv. 
pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 
M.”  ’ 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  ELEVATOR.— Electric 
elevators  are  controlled  in  three  different 
ways:  (1)  .by  shipper  rope,  (2)  by  a master 


switch  in  the  car,  and  (3)  by  push  buttons. 
Shipper-rope  control  is  in  general  cheaper 
than  the  other  types  and  is  used  princi- 
pally for  siow-speed  freight  service.  The 
shipper  rope  is  sometimes  used  to  shift 
belts  where  the  combination  of  a straight 
and  crossed  belt  is  used  for  obtaining  re- 
versal. In  other  cases  the  shipper  rope 
controls  an  electric  switch  which  reverses 
the  motor.  An  automatic  starter  is  gen- 
erally supplied  with  the  reverse  switch  so 
that  protection  against  overtravel  may  be 
obtained  by  the  use  of  limit  switcnes.  Car- 
switch  control  is  used  on  nearly  all  pass- 
enger elevators  and  on  some  freight  ma- 
chines. The  car  switch  makes  and  breaks 
the  circuits  for  the  coils  of  the  contactors 
on  the  control  panel  and  in  this  way  it  is 
possible  to  select  the  direction  of  rotation 
and  control  the  speed.  Push-button  con- 
trol is  used  on  dumbwaiters  and  on  passen- 
ger elevators  where  the  service  is  not  suf- 
ficient to  justify  the  expense  of  an  operator. 
A single  push  button  is  placed  at  each 
landing  for  calling  the  car  and  a push  but- 
ton for  each  floor  is  placed  in  the  car.  A 
control  relay  is  usually  provided  for  each 
floor  and  when  any  button  is  pressed  the 
corresponding  relay  closes  and  causes  the 
controller  contactors  to  operate  and  start 
the  motor.  When  the  car  arrives  at  the 
preselected  landing,  a limit  switch  opens 
the  circuit  to  the  relay  and  the  equipment 
stops.  The  limit  switch  is  usually  geared 
to  the  winding  engine,  although  in  some 
cases  hatchway  limit  switches  are  used 
at  the  landings. 

There  are  two  broad  types  of  elevator 
machines:  the  drum  and  traction  types. 

The  hoisting  rope  of  the  drum  type  ma- 
chine is  fastened  to  the  drum  and  is  wound 
up  on  it  as  the  car  rises.  A geared  limit 
switch  can  be  used  with  this  type  of  ma- 
chine so  as  to  cause  the  motor  to  slow 
down  and  stop  at  the  upper  and  lower 
limits  of  travel. 

The  ropes  of  the  traction  machine  are 
fastened  to  the  top  of  the  car,  are  then 
passed  over  a set  of  sheaves,  and  attached 
to  the  counterweight.  There  is  a possibil- 
ity of  the  cables  slipping  on  the  sheaves 
and  for  this  reason  hatchway  limit 
switches  are  used  with  this  machine  in- 
stead of  a geared  limit  switch. 

When  magnetic  controllers  are  used  it  is 
possible  to  use  various  safety  devices 
which  open  the  circuits  to  the  contactor 
coils.  An*overspeed  governor  is  sometimes 
supplied  which  stops  the  motor  in  cases  of 
overspeeding.  Door  safety  switches  can  be 
used  on  both  landing  and  car  doors,  to 
prevent  operation  until  all  doors  are  closed. 
Slack-cable  switches  are  usually  furnished 
which  cause  the  motor  to  stop  in  case  the 
hoisting  cables  become  slack  due  to  the 
car  sticking  in  the  guides,  etc. 

High-torque  squirrel-cage  induction  mo- 
tors are  frequently  used  for  elevator  serv- 
ice, and  for  this  motor  the  controller  should 
consist  of  a main  magnetic  contactor  and 
a reversing  switch.  When  a slip-ring  in- 
duction motor  is  used,  a controller  for  cut- 
ting the  resistance  out  of  the  secondary 
circuit  is  necessary  in  addition  to  the  main 
contactor  and  the  reverse  switch.  When  a 
slip-ring  motor  is  used  a slow  speed  for 
making  landings  can  be  obtained  by  re- 
inserting the  starting  resistance,  but  this 
is  not  usually  desirable  due  to  the  fact 
that  the  motor  will  overspeed  if  the  load 
is  overhauling.  If  a slow  speed  for  making 
landings  is  required  on  a-c.  circuits,  a two- 
speed  motor  should  be  used  which  has  a 
separate  primary  winding  for  obtaining  the 
slow  speed. 

On  d-c.  circuits  both  shunt  and  compound 
wound  motors  are  common.  If  the  motor  is 
compound,  the  controller  must  be  arranged 
to  short-circuit  the  series  field  when  the 
motor  is  up  to  speed  to  prevent  overspeed- 
ing in  case  of  an  overhauling  load.  For 
slow-speed  elevators  the  controller  consists 
of  a reversing  switch  and  an  automatic- 
starter  for  cutting  out  the  starting  resist- 
ance. When  slow  speed  is  necessary  it  is 
obtained  by  inserting  the  starting  resist- 
ance and  shunting  the  armature  with  a 
resistance.  For  high-speed  machines,  con- 
trollers are  provided  with  contactors  which 
insert  resistance  in  the  motor  shunt  field. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  154  Grand  St. 
New  York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 


CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Elevator  Control 
Systems  embody  an  experience  covering 
a quarter  of  a century.  Each  C-H 
Elevator  Controller  provides  for  the 
proper  co-ordination  of  the  elevator 
motor  with  its  corresponding  elevator 
machinery.  It  provides  for  comfort  and 
safety  for  passenger  service,  and  per- 
mits the  accomplishment  of  the  largest 
amount  of  work 
with  the  least 
depreciation  i n 
equipmen  t for 
freight  service. 
Carbon  - to -copper 
power  contacts, 
which  are  long- 
lived,  interchange- 
able on  eitherd-c. 
or  a-c.  systems 
and  easily  renew- 
able, are  used. 
The  constant-time- 
element  type  of 
acceleration  has 
been  -standardized 
because  of  its  sim- 
plicity and  the 
smooth  accelera- 
C-H  Full  Magnetic  tion  which  its  use 
Elevator  Controller  insures.  The  mag- 
netic contactors  used  on  C-H  Elevator 
Control  Systems  are  quiet  in  operation 
and  have,  a high  sealing  pull  which 
keeps  down  the  contact  temperature 
and  prolongs  the  life  of  the  contacts.  * 
C-H  Elevator  Controllers  have  few 
auxiliary  interlocking  contacts,  and 
their  design  is  purposely  made  as  simple 
as  possible  to  eliminate  breakdowns, 
and  to  facilitate  the  location  of  trouble, 
should  that  ever  be  necessary.  See 
display  adv.  pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co.,  The,  270ft 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 
M.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee.  Wis.  “I-C.” 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Kaestner  & Hecht  Co.,  500  S.  Throop  St., 
Chicago,  111. 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
zle  St.,  Chicago,  111. 

Reliance  Elevator  Co.,  2122  W.  Austin 
Ave.,  Chicago,  111. 

Rosenberg  Elevator  Co.,  F.,  170-174  Reed 
St.,  Milwaukee,  Wis. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  FLAT  RATE,— See  In- 
dicators, excess  demand. 


CONTROLLERS,  MINE  AND  OTHER 
HEAVY-DUTY  HOIST.  — Controllers  for 
large  mine  shaft  hoists  are  usually  of  the 
magnetic  type  with  a master  switch.  On 
a-c.  circuits,  slip-ring  induction  motors  are 
used  with  primary  voltages  of  220,  440,  550 
and  2200.  Air-break  primary  contactors 
are  used  on  practically  all  low-tension  Jobs 
and  both  air-break  and  oil-immersed  con- 
tactors on  2200  volts.  The  secondary  re- 
sistor is  either  of  the  cast  grid  or  water 
rheostat  type.  When  cast  grid  resistors 
are  used,  a number  of  magnetic  contactors, 
controlled  by  series  relays,  are  used  for 
accelerating  the  motor  and  regulating  the 
speed.  With  a water  rheostat  the  motor 
acceleration  and  speed  are  controlled  by 
varying  the  height  of  water  in  the  rheo- 
stat. On  d-c.  circuits  with  a compound 
wound  motor  an  equipment  similar  to  that 
used  on  a car-switch-controlled  elevator  Is 
used.  On  account  of  the  high  rope  speed, 
however,  additional  armature  shunt 
switches  are  usually  supplied  for  obtaining 
slow  speed  at  the  limits  of  travel. 


Manufacturers: 


Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Automatic  Switch  Co.,  154  Grand  St.,  New 
York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“W'estinghouse.” 
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CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee.  Wis.  C-H  Control  Systems 
for  mine  hoists  vary  according1  to  size 
and  type  of  noist.  For  small  hoists 
C-H  Drum  Controllers  are  used  exten- 
sively. For  larger  hoists,  automatic 
control  is  necessary,  both  for  the  pro- 
tection afforded  the  motor  and  the 
hoisting  machinery,  and  the  better 
opportunities  for  safeguarding  the  lives 
of  employees  and  passengers.  Grid  type 
resistors  are  used  with  the  drum  con- 
trollers. and  in  many  cases  with  the 
magnetic  contactors  as  well.  For  very 
large  hoists,  operated  by  a-c.  motors, 
however,  liquid  rheostats  are  used.  See 
display  adv.  pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co..  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M." 

GENERAL,  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A complete  line  of  control 
equipment  for  electric  mine  hoists  em- 
bracing the  following  three  types: 
rheostatic  hand  control  with  drum  con- 
troller. rheostatic  magnetic  control 
with  master  controller  and  contactor 
panel,  and  liquid  rheostat  secondary 
control.  G-E  motors  of  various  types 
for  mine  hoisting  are  also  available. 
This  Company's  service  to  coal  mines 
is  portrayed  on  page  1212. — Adv. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St..  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St..  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard-Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

Takamine  Commercial  Corp..  120  Broad- 
way. New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  MISCELLANEOUS 
HOIST. — Small  hoists  are  frequently  sup- 
plied with  manual  controllers.  They  are 
nonreveraible  in  only  those  cases  where 
the  load  is  hoisted  by  power  and  lowered 
by  brake.  Both  drum  type  and  face-plate 
controllers  are  used  for  this  service.  Mag- 
netic controllers  with  push-button  or  mas- 
ter-switch control  are  preferred  if  the 
service  is  heavy.  For  skip-hoist  service, 
where  automatic  operation  is  usually  re- 
quired, magnetic  controllers  are  common. 
Skip  hoists  are  generally  arranged  to  start 
by  push  button  or  by  a contact-making 
weighing  device,  run  to  the  top  and  dump. 
After  a time  interval  the  motor  is  auto- 
matically reversed,  the  skip^  returns  to  the 
bottom  and  stops.  Skip-hoist  controllers 
are  practically  the  same  as  those  for  eleva- 
tor service.  Bucket  hoists  and  the  hoists 
on  some  cranes  are  supplied  with  dynamic 
lowering  controllers  which  may  be  either 
drum  type,  or  magnetic  with  a master 
switch. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

CONTROLLERS,  PLUGGING  TYPE.— A 
motor  is  said  to  be  “plugged"  when  the 
armature  connections  are  reversed  while 
it  is  running.  The  counter  voltage  of  the 
armature  is  added  to  the  line  voltage  and 
It  is  therefore  necessary  to  provide  addi- 
tional resistance  to  limit  the  current.  Mag- 
netic controllers  for  plugging  service  are 
usually  supplied  with  an  extra  contactor 
and  an  additional  step  of  resistance. 

CONTROLLERS,  PRINTING-PRESS.— 
Printing-press  controllers  are  nearly  all  of 
the  speed-regulating  type.  On  d-c.  circuits 
speed  regulation  by  both  armature  and  field 
resistance  is  used,  while  on  a-c.  circuits 
the  speed  is  regulated  by  resistance  In  the 
secondary  circuits  of  slip-ring  induction 
motors.  Resistors  of  comparatively  high 
ohmic  value  are  necessary  because  of  the 
w ide  variation  In  load  for  different  classes 
of  work.  Both  manual  and  magnetic  con- 
trollers are  used  on  fiat-bed  presses,  and 
dHInary  nonreversing  speed-regulating  con- 
trollers are  satisfactory. 

For  continuous  web  presses,  such  as  are 
used  for  large  newspapers,  a more  compli- 
cated controller  is  necessary  due  to  the 
possibility  of  breaking  the  paper  sheet  or 
“web,"  which  Is  fed  from  a large  paper 
roll.  Magnetic  controllers  of  the  time-limit 
type,  operated  by  push  buttons  located  at 
different  points  around  the  press,  are  pre- 
ferred for  this  service.  The  operator  Is 
able  to  start,  stop,  inch  and  increase  or 
decrease  the  speed  from  the  push-button 


stations.  Paper-break  switches  are  usually 
installed  which  stop  the  press  if  the  web 
breaks.  On  high-speed  web  presses  two 
motors  are  frequently  used.  A small  back- 
geared  motor  starts  the  press  and  runs  it 
at  low  speed  while  the  paper  is  being  fed 
in  or  patched.  After  the  press  is  under 
way  the  large  motor  is  started  and  the 
small  motor  disconnected. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont.,  Can. 
“Westinghouse." 

Cline  Electric  Mfg.  Co.,  Fisher  Bldg., 
Chicago,  111. 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  See  display  adv. 
pages  1225-1230. — Adv. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St..  New  York,  N.  Y.  Sprague  motor 
starting  and  control  systems  for  alter- 
nating and  direct  current  are  designed 
to  fulfill  the  necessities  of  all  motor  ap- 
plications. As  this  company  was  a 
pioneer  in  the  application  of  motor 
drive  to  printing  machinery  and  as  this 
class  of  motor  drive  embodies  the  prin- 
cipal forms  of  control  equipment,  the 
principal  forms  of  Sprague  controllers 
will  be  mentioned  under  the  above 
head.  Full  automatic  control  provides 
for  complete  control  of  all  operations, 
jogging,  starting,  running  at  low  speed, 


Push  Button  Station 

increase  of  speed  to  desired  point,  de- 
crease of  speed  and  stopping,  from  any 
one  of  a number  of  push  button  sta- 
tions. Each  push  button  station  con- 
tains five  buttons — “Jog,"  "Fast," 


Full  Automatic  Controller 

“Slow,"  "Safe-stop,"  and  “Run."  First 
Illustration  shows  such  a station.  In 
the  second  Illustration  is  shown  the  full 
automatic  controller  for  direct  current, 
single  motor  drive.  The  single  motor 
controller  is  for  the  smaller  sized  rotary 
presses,  is  extremely  simple  and  re- 
quires very  little  space.  They  are  also 
supplied  in  modified  form  for  two  motor 
drive.  A distinctive  feature  is  the  use 


of  separate  contactors  or  magnetic 
switches  for  handling  the  armature 
steps  on  the  larger  sized  controllers, 
face  plate  contacts  carrying  no  heavy 
currents.  Manually  operated,  starting 
and  control  equipment  for  direct  cur- 
rent motors,  used  on  printing  machin- 
ery and  other  classes  of  work  embody 
in  various  types  the  usual  features  such 
as  speed  regulation,  starting,  reversing, 
dynamic  breaking,  no-voltage  release, 
etc.  The  fundamental  principle  of  the 
Sprague  full -automatic  control,  the 
motor-operated  dial  switch,  makes  pos- 
sible the  manufacture  of  an  a-c.  con- 
troller very  similar  In  construction  and 
operation  to  the  d-c.  controller,  and 
without  auxiliary  devices.  These  also 
are  operated  from  puph  button  stations. 
The  semi-automatic  system  provides 
for  direct  connection  or  gearing  of  the 
driving  motors,  and  utilizes  the.  same 
driving  equipment  for  the  same  types 
and  sizes  of  presses  as  the  full-auto- 
matic system.  The  third  Illustration 
shows  a type  of  a-c.  single  phase  motor, 


Semi-Automatic  Controller 


semi-automatic  control.  Sprague  alter- 
nating current  motor  controllers  em- 
body all  the  usual  types,  such  as  drum 
controllers  for  two  and  three  phas® 
motors  of  the  larger  sizes,  open  dial 
type  controllers  for  the  smaller  two  and 
three  phase  variable  speed  motors,  non- 
reversible  dial  type  controllers  and  con- 
trollers used  in  connection  with  variable 
speed  single  phase  motors,  for  three  to 
fifteen  H.  P.  motors.  Sprague  products, 
see  display  adv.  pages  1306-7. — Adv. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  PUMP,  AUTOMATIC 
— See  Controllers,  compressor  and  pump, 
automatic. 

CONTROLLERS,  ROLLING  MILL.— 

There  are  three  principal  types  of  rolling 
mills,  and  for  each  of  these  types  electric 
drive  is  finding  wide  usage  and  superiority 
as  compared  with  the  former  engine  drive; 
these  types  are:  (1)  constant  speed,  (2) 
adjustable  speed,  (3)  reversing.  Although 
the  constant-speed  and  adjustable-qpeed 
rolls  run  in  one  direction  continuously,  the 
controllers  are  usually  reversible  for  back- 
ing out  in  case  material  sticks,  and  for 
quick  stopping.  Rolling-mill  controllers 
are,  in  nearly  all  cases,  of  the  magnetic 
contactor  type  with  master  switch  control. 
Large  constant-speed  rolls  are  usually 
driven  by  a-c.  slip-ring  induction  motors 
with  a flywheel  for  limiting  the  line  cur- 
rents. In  some  cases  a permanent  step  of 
resistance  is  placed  in  the  secondary  of  the 
motor,  which  causes  it  to  slow  down  as  the 
load  Increases,  and  so  allows  the  flywheel 
to  give  up  some  of  its  energy.  In  other 
cases  a combination  of  relays  and  contac- 
tors is  used,  which  insert  resistance  in  the 
secondary  circuit  when  the  load  increases 
beyond  a predetermined  point.  Slip  regu- 
lators of  the  water-rheostat  type  are  also 
used  for  this  purpose. 

On  small  adjustable-speed  rolls  d-c. 
compound  wound  motors  are  used  and  the 
speed  control  is  obtained  by  a rheostat  in 
the  shunt-field  circuit.  A-c.  motors  with 
secondary-resistance  speed  control  by 
moans  of  master  switch  and  magnetic  con- 
tactors are  also  used.  For  large  equip- 
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merits  the  Kraemer  or  Scherbius  systems 
of  control  are  common  (see  Control  sys- 
tems). Some  manual  control  equipments 
of  this  type  have  been  installed,  but  the 
majority  are  magnetic. 

Small  reversing  rolling  mills  are  driven 
either  by  d-c.  s€fries  motors  or  a-c.  slip- 
ring motors,  and  in  either  case  a reversible 
magnetic  controller  arranged  for  plugging 
Is  necessary.  For  large  reversing  mills  the 
Ward  Leonard  system  of  control  is  used, 
(see  Control  systems). 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee,  WIs. 

Allis-Chalmcrs  Mfg.  Co..  Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont.,  Can, 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Control  Systems 
are  used  extensively  in  steel  mills.  The 
ruggedness  and  simple  design  of  C-H 
Magnetic  Contactors  of  the  butt  contact 
• type  havo  been  particularly  valua- 
ble features  In  rolling  mill  control 
systems.  C-H  Magnetic  Contactors  for 
this  service  are  made  of  steel,  ipstead 
of  cast  iron,  because  of  the  better 
magnetic  characteristics,  less  weight 
and  greater  strength  which  the  steel 
imparts.  These  all-steel  contactors  act 
very  quickly — an  important  advantage 
In  rapid  reversing  service.  From  the 
standpoint  of  upkeep,  the  snappy  action 
results  in  quick  rupture  of  the  arc  and 
minimum  burning  of  the  contacts.  See 
display  adv.  pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co..  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Complete  equipment  for 
the  Scherbius  system  of  speed  control 
described  briefly  under  Control  Systems. 
Also  other  complete  control  equip- 
ments for  main  roll  motors.  See  page 
1214  for  Information  on  G-E  service  to 
steel  mills. — Adv. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  SERIES-PARALLEL 
-Series-parallel  controllers  are  used  for 
railway  work  and  for  the  trolley  motion  on 
large  cranes,  ore  bridges,  etc.  Drum  con- 
trollers are  common  for  railway  service, 
while  magnetic  controllers  with  drum  mas- 
ter are  used  on  the  larger  equipments 
The  motors  are  started  in  series  and  with 
the  starting  resistors  in  circuit  and.  after 
full  speed  in  the  series  position  is  obtained, 
the  motors  are  connected  in  parallel  with 
the  starting  resistors  again  in  circuit  and 
the  equipment  accelerated  to  full  speed 
This  method  has  the  advantage  of  a slow 
operating  speed  without  series  resistance 
loss,  and  a low  resistance  loss  on  accelera- 
tion. 

CONTROLLERS,  SPECIAL  AND  MIS- 
CELLANEOUS.— Aside  from  the  various 
types  of  motor  controllers  and  starters 
listed,  there  are  made  controllers  of  other 
types  and  for  other  services.  There  are 
also  frequent  occasions  where  a controller 
has  to  be  designed  for  some  special  service 
for  which  standard  equipment  does  not 
fully  meet  all  requirements.  The  art  of 
controller  design  and  manufacture  has  pro- 
gressed to  such  a point  that  there  are  prac- 
tically no  problems  in  motor  control  that 
cannot  be  taken  care  of.  Even  where  the 
sequence  of  operations  Is  very  intricate 
and  the  service  severe,  special  controllers 
can  usually  be  designed  after  a study  of 
all  the  conditions  involved.  Where  former- 
ly intricate  control  called  for  very  elaborate 
mechanical  equipment.  It  is  now  effected 
by  electrical  control  apparatus  with  a pre- 
cision and  economy  that  explains  to  a large 
extent  the  widespread  use  of  electric  motor 
drive  in  places  where  nothing  but  mechan- 
ical drive  was  believed  to  be  feasible. 
Large  reversing  rolling  mills  in  steel  works 
are  an  illustration  of  the  combination  of 
motor  and  controller  design  in  successfully 
meeting  the  most  exacting  requirements. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee,  Wis. 


CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  In  addition  to  the 
many  styles  of  standard  controllers 
built  for  general  uses,  The  Cutler- 
Hammer  Mfg.  Co.  builds  controllers  for 
all  sorts  of  special  work.  Wherever  an 
electric  motor  is  used,  C-H  engineers 
are  prepared  to  design  a control  system 
which  will  insure  the  maximum  possible 
service  under  the  operating  conditions 
required.  Because  of  the  extent  and 
variety  of  these  special  control  systems 
it  is  possible  to  mention  only  a few 
representative  systems:  Hulett  ma- 
chines. ore  and  coal  unloaders,  car 
dumpers.  ore  bridges,  gas  cock  reversing 
mechanisms,  skip  hoists,  rotating  fur- 
nace tops,  calender  controllers,  etc. 
See  display  adv.  pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 

M. ” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Monitor  Controller  Co..  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Takamine  Commercial  Corp.,  120  Broad- 
wav,  New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFC, 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  SPEED-REGULATING 
— Speed-regulating  controllers  may  be 
either  manual  or  magnetic,  but  the  speed 
regulation  is  usually  manually  controlled, 
even  though  an  automatic  starter  is  used 
for  starting  and  stopping.  On  direct  cur- 
rent a rheostat  in  the  armature  circuit 
provides  speeds  below  normal  and  speeds 
above  normal  are  obtained  by  a shunt-field 
rheostat.  In  some  cases  both  armature  and 
field  control  are  obtained  by  one  combina- 
tion rheostat. 

Remote  control  of  speed  is  obtained  on 
printing-press  controllers  and  on  large  field 
rheostats.  These  rheostats  are  driven 
either  by  motor,  a solenoid-operated  ratchet 
device  or  a solenoid  retarded  by  a dashpot. 
In  either  case,  the  driving  mechanism  is 
controlled  by  push  buttons,  which  cause 
the  speed  to  increase  or  decrease  as  long 
as  the  proper  push  button  is  depressed. 

Speed  control  is  also  obtained  by  means 
of  a master  switch  controlling  magnetic 
contactors,  which  are  used  to  insert  or  cut 
out  resistance  as  desired. 

Manufacturers: 

AIFn-Bradley  Co.,  286  Greenfield  Ave. 
Milwaukee.  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati 
Ohio. 

Automatic  Switch  Co.,  154  Grand  St. 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton,  Ont.,  Can. 
“Westinghouse.”  • 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  See  discussion  under 
Controllers,  starting,  speed  regulating 
and  reversing.  See  display  adv.  pages 
1225-1230.— Adv. 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St..  Milwaukee,  Wis.  “I-C.” 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que..  Can. 

Monitor  Controller  Co.,  500-16  E.  Lorn-* 
bard  St.,  Baltimore,  Md. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago.  III.  (See 
display  adv.  page  1286.) 

Rowan  Controller  Co.,  The,  308  N.  Hol- 
liday St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  527-531  W.  34th 
St.,  New  York.  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Bnltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St. 
Newark,  N.  J. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Union.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pu.  (See  display 
adv.  pages  1395-1402.) 
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White  Dental  Mfg.  Co.,  The  S.  S..  211  S. 
12th  St.,  Philadelphia,  Pa.  (For  small 
motors.)  “S.  S.  White.” 

Wirt  Co.,  5221  Greend  St.,  Philadelphia. 
Pa. 

CONTROLLERS,  STARTING  AND 
SPEED-REGULATING.— S t a r t i n g and 
speed-regulating  controllers  may  be  manual 
or  magnetic.  Manual  controllers  of  the 
face-plate,  drum  or  multiple-lever  type  are 
used.  The  armature  resistor  (on  d-c.  cir- 
cuits) is  designed  for  starting  duty  only, 
and  speed  regulation  is  obtained  by  re- 
sistance in  the  field  circuit.  Face-plate 
controllers  are  sometimes  supplied  with 
two  levers,  one  of  which  cuts  out  the  ar- 
mature resistance  and  the  other  inserts 
resistance  in  the  field  circuit.  The  oper- 
ating handle  is  fastened  to  the  field  lever 
and.  In  starting,  this  lever  carries  the 
armature  lever  with  it  until  all  armature 
resistance  is  out.  The  armature  lever  is 
held  in  place  by  a no-voltage  release 
mechanism,  but  the  field  lever  is  free  and 
is  used  to  adjust  the  speed.  On  failure  of 
voltage  both  levers  are  returned  to  the 
“off”  position.  Also  see  Controllers,  speed- 
regulating. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati. 
Ohio. 

Automatic  Switch  Co.,  154  Grand  St.,  New 
York.  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Controllers  for 
this  service  include  both  manually 
operated  controllers  and  those  operated 
automatically  through  some  form  of 
master  switch.  C-H  Bulletin  2230  is  an 


Starter  and  Regulator 


example  of  the  manually  operated  type 
and  is  intended  for  use  with  adjustable- 
speed  d-c.  motors.  It  combines  in  a 
single  piece  of  apparatus  a starting 
rheostat  to  bring  the  motor  up  to  nor- 
mal or  full  field  speed,  and  a field  rheo- 
stat to  regulate  the  speed  above  nor- 
mal. C-H  Bulletin  6330  is  an  automatic 
controller  for  adjustable -speed  motors 
driving  machine  tools.  Speed  regula- 
tion is  by  field  control.  Any  desired 
range  up  to  six  times  normal  can  be 
provided,  depending,  of  course,  upon  the 
motor  used,  A multiple  speed  drum 
type  master  switch  gives  the  workman 
ready  control  of  starting,  stopping  and 
regulating  the  motor  speed  from  a sin- 
gle operating  handle.  Low-voltage 
protection  imparts  a feeling  of  security 
to  the  workman  by  insuring  that  the 
motor  cannot  start  again  after  power 
failure  until  the  master  switch  is  oper- 
ated. Graduated  dynamic  braking 
brings  the  motor  to  rest  smoothly  and 
quickly  when  the  master  switch  Is 
brought  to  the  stopping  position.  See 
display  adv.  pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

GENERAL  ELECTRIC  CO.,  Schenee- 
tndv,  N.  Y.  (See  adv.  pages  1203-1223.) 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee.  Wis.  “I-C.” 

Jewell  Electric  Co.,  The,  Munsey  Bldg.. 
Baltimore,  Md. 

Monitor  Controller  Co..  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St..  Chicago,  HI.  (See 
display  adv.  page  1286.) 

ROBBINS  & MYERS  CO..  THE,  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
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SPRAGUE  ELECTRIC  WORKS  OP  GEN- 
ERAL ELECTRIC  CO.,  527-531  W.  34th 
St..  New  York,  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard-Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y.- 

Union  Electric  M fg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  "Uemco.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-}402.) 

CONTROLLERS.  STARTING,  AUTO- 
MATIC.— See  Starters,  motor,  automatic. 

CONTROLLERS,  STARTING,  PLAIN 
RESISTANCE  TYPE.— See  Rheostats,  mo- 
tor starting. 

CONTROLLERS,  STARTING,  SPEED- 
REGULATING AND  REVERSING.— Con- 
trollers for  obtaining  this  combination  of 
functions  may  be  either  manual  or  mag- 
netic. Manual  controllers  of  both  the  face- 
plate and  drum  type  are  common.  The 
addition  of  the  reversing  feature  to  face- 
plate controllers  requires  not  only  a com- 
plete additional  set  of  segments  for  cutting 
out  resistance,  but  also  the  necessary  con- 
tacts for  obtaining  reversal.  It  is  also 
necessary  to  have  an  insulated  starting 
lever.  On  drum  controllers  additional  fin- 
gers and  segments  are  required  for  revers- 
ing and  an  extra  set  of  segments  for 
cutting  out  resistance  in  the  reverse  direc- 
tion. 

In  some  cases  the  motor  is  reversed  by 
a manual  switch,  an  automatic  starter  ac- 
celerates the  motor,  and  the  speed  is  regu- 
lated by  a manual  rheostat.  In  other  cases 
reversal  is  obtained  by  means  of  magnetic 
contactors  controlled  by  a master  switch  or 
push  buttons.  In  fact  it  is  possible  to 
obtain  almost  any  combination  of  manual 
and  automatic  control  of  the  various  func- 
tions. depending  on  the  nature  of  the  work 
to  be  done.  Also  see  Controllers,  starting 
and  speed -regulating. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  154  Grand  St.. 
New  York.  N,  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cline  Electric  Mfg.  Co.,  Fisher  Bldg.. 
Chicago,  111. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  C-H  Bulletin  3110  is 
used  for  decreasing  the  motor  speed 
below  normal  by  the  use  of  an  arma- 
ture resistor.  It  is  built  for  fan  duty 
and  for  constant- torque  machines. 
FAn-duty  regulators  are  used  with 
ventilating  fans,  centrifugal  pumps  and 
other  loads  on  which  the  torque  de- 
creases with  the  speed.  Constant- 
torque  regulators  are  intended  for  use 
with  motors  driving  loads  on  which  the 
torque  does  not  decrease  with  the 
speed:  for  example,  printing  presses, 
positive  pressure  blowers,  machine 


C-H  Motor  Speed  Regulator 

tools,  etc.  C-H  Bulletin  3130,  a mul- 
tiple-switch speed  regulator,  is  de- 
signed for  use  with  large  motors  and 
motors  of  medium  size  in  which  the 
operating  conditions  are  severe.  Speed 
regulation  is  by  armature  resistor  only. 
C-H  Bulletin  3230  is  a compound  speea 
regulator  with  both  an  armature  re- 
sistor and  a shunt  field  resistor,  the 
latter  being  suitable  for  increasing  the 
motor  speed  up  to  a maximum  of  25% 
above  normal.  C-H  Bulletin  3235  is  of 
the  same  type,  but  is  built  with  mul- 


tiple switches  in  the  armature  circuit 
to  care  for  the  severe  operating  condi- 
tions. See  display  adv.  pages  1225- 
1230.— Adv. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St..  Cleveland,  Ohio.  “E.  C. 
& M.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Goodman  Mfg.  Co.,  llalsted  St.  & 48th 
PI.,  Chicago,  111.  “Goodman.** 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee.  Wis.  “I-C.” 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore.  Md. 

Rowan  Controller  Co.,  The,  308  N.  Hol- 
liday St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  527-531  W.  34th 
St.,  New  York,  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Uemco.** 

Ward  Leonard  Electric  Co.,  Mt.  Verpon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  STARTING,  SPEED- 
REGULATING, REVERSING  AND 
DYNAMIC-BRAKING. — Dynamic  braking 
is  obfttined  on  drum  controllers  by  means 
of  a contact  in  the  “off”  position,  which 
connects  a resistor  across  the  armature. 
Dynamic  braking  is  obtained  on  magnetic 
controllers  by  means  of  a spring-closed 
magnetic  contactor  which,  when  de-ener- 
gized,  connects  a resistor  across  the  arma- 
ture. In  some  cases  an  ordinary  shunt 
contactor  is  used,  the  coil  of  which  Is  con- 
nected across  the  armature.  When  the 
equipment  is  stopped,  the  counter  voltage 
of  the  armature  causes  the  switch  to  close 
and  connect  a resistor  across  the  armature. 
If  series  motors  are  used,  the  series  field 
must  be  included  in  the  braking  circuit  and 
the  connections  arranged  so  that  braking 
current  flows  through  the  field  in  the  same 
direction  as  the  power  current.  In  other 
respects  these  combination  controllers  are 
similar  to  the  foregoing  (see  Controllers, 
starting,  speed-regulating  and  reversing). 

Manufacturers: 

Alien-Bradley  Co.,  286  Greenfield  Ave. 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  154  Grand  St.,  New 
York,  N.  Y. 

Browning  & Co.,  Victor  R..  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cline  Electric  Mfg.  Co.,  Fisher  Bldg., 

/ Chicago,  111. 

Cosby  Electric  & Machine  Co.,  R.  R., 
1705  E.  Broad  St..  Richmond,  Va. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  Manually  operated  con- 
trollers for  this  work  are  of  the  drum 
controller  type  (see  controllers,  drum 
type.)  Automatic  controllers,  which 
can  be  classified  under  this  heading  are 
used  largely  in  connection  with  motors 
driving  machine-tools  and  printing 
presses.  C-H  Bulletin  6335  is  an  auto- 
matic machine-tool  controller.  Speed 
regulation  is  obtained  by  field  control. 
Any  desired  range  up  to  six  times  nor- 
mal can  be  provided,  depending  upon 
the  motor  used.  A drum-type  master 
switch  provides  for  starting,  stopping, 
and  regulating  the  speed  of  the  motor 
from  a single  operating  lever.  Low- 
voltage  protection  and  graduated  dy- 
namic braking  are  provided.  C-H  Bul- 
letin 6425  is  a self-Btarting  speed 
regulator,  designed  especially  for  the 
control  of  printing  presses.  In  this 
controller  provision  is  made  for  increas- 
ing the  speed  100%  above  normal  by 
means  of  shunt  field  control  and  de- 
creasing the  speed  40%  below  normal 
by  means  of  an  armature  resistor.  The 
field  rheostat  Is  short-circuited  during 
acceleration,  so  that  the  motor  always 
starts  under  full  field.  Push-button 
master  switches  are  used  for  operating 
the  controller.  See  display  adv.  pages 
1225-1230.— Adv. 


Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee,  Wis.  “I-C.” 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Maine  Electric  Co.,  Inc.,  The,  36  Com- 
mercial St.,  Portland,  Me. 

Monitor  Controller  Co.,  600-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  527-531  W.  34th 
St.,  New  York,  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.** 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Uemco.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONTROLLERS,  STREET  CAR,  LOCO- 
MOTIVE, VEHICLE  AND  TRUCK.— 
Street-car  controllers  and  those  for  switch- 
ing locomotives  are  almost  always  of  the 
manually  operated  drum  type  and  employ 
the  series-parallel  principle.  Except  in  the 
case  of  cars  running  in  one  direction  only 
over  loop  terminal  lines  m controller  is 
placed  on  each  end  .of  the  car  or  locomotive, 
but  each  controller  is  arranged  for  revers- 
ing so  that  complete  control  is  obtainable 
at  either  end.  Similar  controllers  are  used 
for  mine  locomotives  and  storage -battery 
trucks  equipped  with  two  motors.  On  elec- 
tric vehicles,  trucks  and  tractors  with  only 
one  motor  the  control  is  obtained  by  paral- 
lel and  later  series  conneption  of  the  bat- 
tery sections,  by  straight  rheostatic  control 
(the  battery  remaining  always  in  series), 
or  by  rheostatic  control  combined  with  field 
weakening  for  higher  speeds  (obtained  by 
shunting  the  field  circuit  or  connecting  the 
field  coils  in  parallel).  Such  field  weaken- 
ing is  also  resorted  to  in  some  types  of 
railway  controllers.  Where  several  loco- 
motives or  motor  cars  are  operated  in  a 
train,  multiple-unit  control  is  used  (see 
Control  systems,  multiple-unit).  For  char- 
acteristics of  series-parallel  control,  see 
Controllers,  series-parallel. 

Manufacturers: 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.** 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  (Locomotive,  vehicle 
and  truck).  See  discussion  under  Con- 
trollers, drum.  See  display  adv.  pages 
1225-1230.— Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Furnished  with  all  G-E 
locomotives,  railway  and  industrial 
types,  and  are  built  also  for  use  in 
all  kinds  of  railway  service,  including 
units  for  safety  car  operation,  master 
types  for  multiple  unit  control,  motor 
driven  controllers  for  automatic  sub- 
stations, and  special  controllers  for  use 
with  automotive  motors  applied  to 
electric,  vehicles.  The  K controller  in 
various  forms  Is  a popular  type  for 
city  and  interurban  service.  Its  prin- 
cipal characteristics  have  remained 
unchanged  for  many  years  although 
improvements  have  been  made  from 
time  to  time.  Features  of  special  con- 
struction include  separate  power  and 
reverse  cylinders,  individual  magnetic 
blowout  shields,  cutout  switches  for 
disconnecting  a damaged  motor,  parts 
made  easily  replaced  and  provision  for 
emergency  stopping.  (Bulletins  44678 
and  44501.)  See  adv.  pages  1203-1223. 
— Adv. 

Goodman  Mfg.  Co.,  Halsted  St.  & 48th 
PI.,  Chicago,  111.  “Goodman.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  (Locomotive,  vehicle 
and  truck.)  “Uemco.** 


187 


Digitized  by  ^jOoq  ie 


CONTROLS 


E M F ELECTRICAL  YEAR  BOOK 


CONVERTER 


Ward  Leonard  Electric  Co.,  Mt.  Vernon,* 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.)  * 

CONTROLS  AUTOMATICALLY  GOV- 
ERNING  OPENING  AND  CLOSING  OF 
MOTOR-OPERATED  DOORS  OR  SHUT- 
TERS.— These  are  control  mechanisms 
which  when  operated  either  by  a push 
button  or  automatic  device,  such  as  a 
thermostat  or  time  switch,  will  control  the 
operation  of  a motor  attached  to  a door 
opening  or  closing  mechanism.  They  are 
applied  to  either  rolling,  sliding,  swinging 
or  lifting  doors  or  bulkheads  in  mines,  on 
docks,  on  ships,  or  in  railroad  shops, 
warehouses,  theaters,  factories,  garages, 
etc.  The  different  types  of  doors  are  oper- 
ated by  the  motor  through  gears  and  pin- 
ions in  the  case  of  rolling  doors,  chains  and 
sprockets  for  sliding  or  lifting  doors,  and 
racks  and  pinions  for  swinging  doors.  The 
motor  may  be  so  controlled  as  to  open  or 
close  the  door  or  to  leave  it  in  any  desired 
position.  The  control  may  be  operated  by 
hand  ae  well  as  automatically.  Such  con- 
trol sets  may  be  provided  as  a protective 
measure  in  case  of  fire  or  other  emergency, 
or  for  convenience  in  remote -control  opera- 
tion under  normal  conditions. 

Manufacturers: 

Carter-Crane  Controls,  122  S.  Michigan 
Ave.,  Chicago,  111. 

CONTROLS,  AUTOMOBILE  HEAD- 
LIGHT. — These  are  devices  for  controlling 
the  direction  of  the  headlight  beam.  Their 
purpose  is  to  furnish  a means  to  illuminate 
the  road  when  the  automobile  is  taking  a 
turn  in  the  road  or  going  over  the  top  of  a 
hill.  The  headlights  may  be  connected  to 
the  steering  mechanism  through  gearing, 
givlnsr  automatic  control  of  lateral  direc- 
tion, or  manual  control  may  be  provided 
for  turning  or  tilting  the  headlights.  Such 
controls  are  not  yet  widely  used. 

Manufacturers: 

Briggs  & Stratton  Co.,  1047  Louis  *Ave., 
Milwaukee,  WIs.  “Basco.” 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  III.  (See 
display  adv.  page  1286.) 

CONUS. — Trade  name  for  oil  cups  manu- 
factured by  American  Galco,  Inc.,  Grand 
Central  Palace,  New  York,  N.  Y. 

CONVECTION.— Circulation  of  a fluid 
(either  gas  or  liquid)  caused  by  differences 
in  temperature  or  specific  gravity  in  dif- 
ferent places.  Often  caused  in  electrolytes 
by  the  concentration  of  electric  current  at 
a small  electrode  causing  local  heating  and 
thus  self-generated  circulation  or  convec- 
tion; also  by  the  current  either  taking  an 
Ion  out  or  putting  an  ion  into  the  electro- 
lyte, thereby  making  it  specifically  lighter 
or  heavier  at  the  Immediate  surface  of  the 
electrode,  and  causing  It  to  rise  or  fall. 
Evolution  of  gas  at  an  electrode  also  makes 
the  electrolyte  there  specifically  lighter 
and  causes  a convection  current  upward; 
the  gas  bubbles  also  mechanically  carry 
electrolyte  upward  by  friction  as  they  rise. 

CONVENO. — Trade  name  for  cord  con- 
nectors and  lamp  adapters  manufactured 
by  the  Convenolite  Co.,  231  N.  Wells  St., 
Chicago,  III. 

CONVENO- LITE. — T r a d e name  for 
equipment  for  adapting  old  lighting  fixtures 
to  modern  needs  manufactured  by  the 
Convenolite  Co.,  221  N.  Wells  St.,  Chicago. 

III. 

CONVENOLITE  CO.,  THE.— 231  N 
Wells  St.,  Chicago,  111.  Manufacturer  of 
lighting  fixtures,  cord  connectors  and 
adapters.  General  distributors,  Schweitzer 
& Herz,  231  N.  Wells  St.,  Chicago.  111. 

CONVERSION  PRODUCTS  CORP.— 149 
Broadway,  New  York,  N.  Y.  Manufacturer 
of  rust-preventing,  cutting  and  extruding 
compounds.  Business  established  1920. 
President,  Darwin  R.  James,  Jr.;  vice- 
president  and  treasurer,  William  H.  Buell: 
vice-president  and  general  manager,  H.  C. 
Wilson;  secretary,  Lester  C.  Burdette. 
Factories,  Newark.  N.  J.;  Lowell,  Mass. 

CONVERT-A-CAP.— Trade  name  for 
convertible  attachment  plug  manufactured 
by  the  Benjamin  Electric  Mfg.  Co.,  806  W. 
Washington  Blvd.,  Chicago,  111. 

CONVERTER.— The  A.  I.  E.  E.  Stand- 
ardization Rules  define  a converter  as  “a 
machine  employing  mechanical  rotation  In 
changing  electrical  energy  from  one  form 
into  another.’'  Under  this  broad  definition 
a converter  may  be  any  one  of  several 
types,  of  which  the  principal  ones  are: 


D-c.  converter,  which  converts  a direct 
current  of  one  voltage  to  a direct  current 
of  another  voltage  (this  is  often  called  a 
dynamotor);  synchronous  converter  and  the 
cascade  or  motor  converter,  which  convert 
alternating  current  into  direct  current;  in- 
verted synchronous  converter,  which  con- 
verts direct  current  into  alternating 
current;  frequency  converter  (often  called 
frequency  changer)  which  converts  an  al- 
ternating current  of  one  frequency  into  an 
alternating  current  of  another  frequency; 
phase  converter,  which  converts  a single- 
phase alternating  current  into  a polyphase 
alternating  current,  or  the  reverse,  but 
usually  the  former.  Cascade  converters, 
frequency  converters  and  phase  converters 
are  generally  double  or  even  triple  ma- 
chines, the  frequency  and  phase  converters 
being  usually  motor-generator  sets. 

CONVERTER,  BOOSTER.— A combina- 
tion of  a synchronous  converter  with  a 
generator,  usually  an  alternator,  on  the 
same  shaft.  The  generator  armature  is 
connected  in  series  with  the  main  circuit 
and  thus  the  voltage  is  increased  or  de- 
creased by  changing  and  reversing  direc- 
tion of  the  excitation  of  the  booster. 

CONVERTER,  CASCADE.— A machine 
that  converts  a-c.  power  into  d-c.  power 
and  consists  of  an  induction  machine  built 
on  the  same  shaft  with  a double-current 
machine,  the  secondary  of  the  induction 
machine  being  electrically  connected  to  the 
armature  of  the  double-current  machine. 
The  induction  machine  acts  (1)  as  a motor 
in  mechanically  driving  the  double-current 
machine  and  (2)  as  a transformer  and  fre- 
quency changer,  in  giving  power  electrically 
to  the  double-current  machine..  The 
double-current  machine,  therefore,*  func- 
tions as  a generator  and  as  a synchronous 
converter  at  the  same  time.  The  cascade 
converter  is  used  almost  exclusively  in 
Europe,  due  in  the  main  to  25-cycle  current 
not  being  used  there.  The  successful  de- 
velopment of  the  60-cycle  synchronous 
converter  in  the  United  States  has  worked 
against  the  use  of  the  cascade  converter 
in  this  country.  The  cascade  outfit,  which 
is  also  known  as  the  motor  converter,  is 
not  as  simple  nor  as  compact  and  efficient 
as  the  synchronous  converter. 

CONVERTER,  COMM UTATI NG-POLE.- 
A synchronous  converter  equipped  with 
narrow  auxiliary  poles,  midway  between 
the  main  poles.  These  are  excited  with  a 
few  turns  carrying  the  main  direct  current. 
In  this  way  a field  for  commutation  is  pro- 
duced which'  is  proportional  to  the  current 
to  be  commutated.  Improved  commutation 
is  obtained,  which  also  makes  possible 
higher  speeds  and  smaller  machines. 

CONVERTER,  COMPOUND.— A syn- 
chronous converter  with  a series  as  well  as 
a shunt  field  winding.  With  this  is  used  a 
reactance  coil  connected  in  series  on  the 
a-c.  side.  The  e.  m.  f.  is  thus  kept  con- 
stant under  increasing  load.  The  operation 
differs  from  that  in  a d-c.  generator.  In 
the  converter  the  effect  of  the  increased 
excitation  is  to  produce  a leading  current, 
wdiich,  in  connection  with  the  series  re- 
actance, raises  the  a-c.  voltage  at  the  con- 
verter terminals.  The  d-c.  voltage,  main- 
taining a constant  relation  to  the  alternat- 
ing, is  correspondingly  raised.  This  method 
is  only  available  for  maintaining  constant 
d-c.  voltage  or  for  slight  increases.  See 
also  Converter,  synchronous. 

CONVERTER,  INVERTED. — A syn- 
chronous converter  reversed  In  its  function 
so  that  it  changes  d-c.  power  into  a-c. 
power.  If  it  is  not  in  parallel  on  the  a-c. 
side  wdth  other  synchronous  machines,  It 
loses  its  synchronous  speed  characteristic 
and  acquires  the  speed  characteristic  of  a 
d-c.  shunt  of  compound  motor.  Since  the 
speed  depends  largely  upon  the  field 
strength,  which  in  turn  depends  on  the 
magnitude  and  phase  of  the  alternating 
current,  the  speed  and  therefore  the  fre- 
quency will  decrease  and  increase  with 
leading  and  lagging  current,  respectively. 
It  is  desirable  to  provide  the  inverted  con- 
verter with  a speed-limiting  device  or  ^ 
speed-control  combination  if  it  is  iikely  to 
supply  large  lagging  currents.  Inverted 
converters  have  a much  more  limited  use 
than  the  “direct”  or  “normal”  converter, 
but  are  occasionally  used  for  changing  d-c. 
pow'er  to  a-c.  power  when  the  former  is  the 
only  kind  available  and  a small  amount  of 
the  latter  is  desired.  Synchronous  con- 
verters sometimes  become  inverted  acci- 
dentally, for  example,  4n  case  of  a short- 
circuit  on  the  a-c.  side,  in  which  case 
speed-limiting  devices,  overload  and  re- 
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verse-power  relays  are  expected  to  discon- 
nect them  from  the  lines. 

CONVERTER,  MOTOR.— Another  name 
for  cascade  converter.  See  Converter,  cas- 
cade. 

CONVERTER,  ROTARY.— A name  very 
commonly  used  for  synchronous  converter. 
See  Converter,  synchronous. 

CONVERTER  SALES  CO.,  INC.— 116 
Market  St.,  Newark,  N.  J.  Manufacturer 
of  cable  and  wire  lugs.  President,  Morris 
Lefkowitz;  secretary  and  treasurer,  Max 
Tischler. 

CONVERTER,  SINGLE- PHASE.— While 
for  most  purposes  the  single-phase  syn- 
chronous converter  is  inferior  to  the  poly- 
phase converter,  in  small  sizes  for  motion- 
picture  projection  lamps  or  battery-charg- 
ing service  its  simplicity,  as  compared  with 
a motor-generator,  commends  it  and,  on 
account  of  the  relatively  small  current, 
commutation  difficulties  can  be  eliminated 
by  proper  design. 

CONVERTER,  SPLIT-POLE.— A syn- 
chronous converter  designed  to  adjust  the 
d-c.  e.  m.  f.  by  changing  the  distribution 
of  the  flux  in  the  poles.  This  is  done  by 
having  one  or  sometimes  two  narrow  aux- 
iliary poles  at  the  sides  of  the  main  poles. 
These  regulating  poles  have  a separate 
winding  and  by  changing  their  excitation 
the  flux  distribution  curve  in  the  pole  faces 
is  changed.  In  the  case  of  a three-phase 
or  six-phase  converter  the  increased  flux 
will  be  effective  in  raising  the  d-c.  e.  m.  f. 
while  not  reacting  on  the  alternating  cur- 
rent. A variation  of  as  much  as  25%  can 
be  obtained  in  this  way.  These  are  some- 
times called  regulating-pole  converters. 

CONVERTER,  SYNCHRONOUS.— A ma- 
chine which  takes  a-c.  power  and  delivers 
d-c.  power.  It  consists  of  a rotating  arma- 
ture and  commutator  and  fixed  fields  with 
windings  like  those  of  a shunt  or  a com- 
pound d-c.  generator.  In  addition,  slip 
rings  are  built  on  the  other  end  of  the 
shaft  and  connected  to  the  armature  wind- 
ings so  that  alternating  currents  may  pass 
through  them.  It  thus  combines  the  opera- 
tion of  a synchronous  motor  and  a d-c. 
generator  In  one  machine. 

Synchronous  converters  may  be  either 
single-phase  or  polyphase,  but  the  poly- 
phase type  of  three  or  six  phases  is  most 
common.  The  larger  the  number  of  phases 
the  greater  the  output  per  unit  weight  of 
the  machine,  though  there  is  little  gain  In 
operating  with  more  than  six  phases  and 
this  is  the  number  generally  used  in  large 
converters.  These  converters  can  be  de- 
signed for  any  voltage  at  which  d-c.  gen- 
erators can  be  operated. 

Since  the  same  armature  winding  is  used 
for  both  d-c.  and  a-c.  systems,  there  is  a 
fixed  ratio  between  the  direct  and  alter- 
nating voltages;  the  value  of  this  ratio  de- 
pends upon  the  number  of  phases,  as  given 
in  the  following  table,  in  which  are  also 
shown  the  corresponding  line  current 
ratios: 


Ratio 

Ratio 

Number  of 

effective 

effective 

a-c.  to  d-c. 

alternating 

phases 

terminal 

to  direct 

voltages 

currents 

Single  phase 

0.71 

1.50 

Three  phase 

0.61 

1.00 

Two  phase  diametrical. ...0,71 

0.76 

Two  phase  adjacent 

brushes  (four  phase). ...0.50 

0.75 

Six  phase  adjacent 

brushes  

0.35 

0.50 

These  ratios  are 

derived  as  follows:  The 

maximum  a-c.  single  or  two-phase  voltage 
is  equal  to  the  d-c.  voltage.  The  ratio  ot 
the  three  or  six -phase  voltuge  to  the  single- 
phase  is  that  of  the  side  of  an  inscribed 
equilateral  triangle  or  hexagon  to  the 
diameter  of  the  circle.  The  effective  values 
are  equal  to  0.707  times  the  maximum  val- 
ues. These  voltage  ratios  are  based  on 
assumption  of  unity  power-factor  and  no 
losses.  The  actual  ratios  found  in  practice 
are,  however,  only  slightly  higher  than 
these.  The  current  ratios  are  based  on  the 
relation  of  input  and  output  for  each  case. 
The  efficiency  is  always  high  and  is  here 
assumed  at  94%.  The  power-factor  Is 
taken  as  unity. 

Voltage  control  on  the  d-c.  side  of  syn- 
chronous converters  is  accomplished  (1)  by 
controlling  the  alternating  voltage  supplied 
to  the  slip  rings  or  (2)  by  changing  the 
magnitude  and  distribution  of  the  flux  un- 
der the  pole  faces.  The  first  method  is 
carried  out  (a)  by  the  use  of  an  a-c.  volt- 
age regulator,  commonly  of  the  induction 
type,  connected  in  on  the  a-c.  side;  (b)  by 
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a synchronous  booster  which  Is  built  on 
the  same  shaft  as  the  armature  of  the 
converter  and  connected  in  series  with  It 
so  that  the  voltage  of  the  booster  may  add 
to  or  subtract  from  the  a-c.  line  voltage; 
(c)  by  series  reactors  in  the  a-c.  leads, 
and  changes  in  the  power- factor  produced 
by  changes  in  the  excitation  so  that  the 
voltage  drop  at  the  slip  rings  is  correspond- 
ingly varied.  The  second  method  is  carried 
out  by  having  the  pole  cores  divided,  or 
split,  into  two  or  three  parts,  each  part 
being  provided  with  a held  winding.  Since 
the  counter  a-c.  voltage  of  the  converter 
depends  upon  the  total  number  of  lines  of 
force  per  pole  and  upon  their  distribution, 
while  the  d-c.  voltage  depends  upon  the 
total  number  of  lines  of  force  but  not  upon 
their  distribution,  this  split-pole  arrange- 
ment provides  a means  of  changing  either 
the  direct  or  the  alternating  voltage  inde- 
pendent of  the  other. 

The  power- factor  of  a synchronous  con- 
verter can  be  controlled  by  its  excitation 
In  the  same  way  as  that  of  the  synchronous 
motor.  It  is  not  advisable  to  operate  a 
synchronous  converter  near  full  load  at  a 
power-factor  much  below  unity  on  account 
of  the  Increase  in  heating,  which  Is  greater 
in  the  converter  than  in  the  motor  for  low 
power-factor. 

The  starting  and  the  bringing  up  to  nor- 
mal speed  of  synchronous  converters  may 
done  by  driving  them  with  an  auxiliary 
motor,  usually  of  the  a-c.  induction  type; 
by  supplying  the  d-c.  side  with  direct  cur- 
rent and  running  the  machine  up  to  normal 
speed  as  a shunt  motor;  or  by  supplying 
the  a-c.  side  with  alternating  current  at 
reduced  voltage  on  starting,  and  running 
the  machine  up  nearly  to  synchronous 
speed  as  an  induction  motor.  In  the  latter 
case,  the  machines  usually  reach  syn- 
chronous speed  and  then  become  synchro- 
nous motors.  In  starting  with  alternating 
current,  the  shunt  field  windings  are  com- 
monly sectionalized  to  prevent  the  stepup 
transformer  action  between  the  armature 
and  field  coils,  and  it  is  not  unusual  to  lift 
the  brushes  off  the  commutator  to  prevent 
the  sparking  which  occurs  at  the  brushes 
at  starting. 

Hunting,  or  pulsation  in  the  angular 
velocity,  sometimes  occurs  with  converters 
as  with  other  synchronous  machines.  This 
is  caused  by  sudden  changes  in  load  or  in 
the  applied  voltage,  or  by  pulsations  in 
the  speed  of  the  alternators  supplying  the 
converters.  This  hunting  is  practically 
eliminated  by  placing  damping  grids  in  the 
pole  faces.  These  grids  are  also  useful  in 
giving  a starting  torque  as  an  induction 
motor. 

Parallel  operation  of  synchronous  con- 
verters is  common  for  the  d-c.  side,  but 
they  are  usually  connected  to  the  sec- 
ondaries of  separate  transformers  on  the 
a-c.  side,  the  primaries  of  these  trans- 
formers being  In  parallel.  The  division  of 
the  load  is  controlled  by  the  excitation, 
as  it  is  with  d-c.  generators. 

Transformer  connections  for  three-phase 
converters  may  be  either  delta  or  star 
(Y).  With  the  latter  connection,  the  neu- 
tral of  the  Y may  be  connected  to  the 
neutral  of  a three- wire  d-c.  distribution 
system  supplied  by  the  converter.  If  this 
arrangement  is  used,  it  Is  frequently  desir- 
able to  provide  a zlgzag-Y  in  which  each 
leg  of  the  Y is  made  up  of  two  equal  sec- 
ondaries from  separate  transformers  adding 
their  voltages  at  60°.  By  this  means  the 
magnetic  unbalance  in.  the  transformer 
cores  which  exists  in  the  simple  Y when  an 
unbalanced  load  is  on  the  three-wire  sys- 
tem is  practically  eliminated.  Transformer 
connections  for  six-phase  converters  arc 
very  commonly  diametral;  i.  e.,  three  trans- 
former secondaries  are  connected  respec- 
tively across  what  would  be  diameters  of 
a two-pole  converter  armature,  these  diam- 
eters being  120°  apart.  In  this  manner  a 
three-phase  supply  operates  a six-phase 
converter.  Double-delta  and  double -star 
are  other  transformer  connections  also  used 
to  operate  six-phase  converters  from  three- 
phase  sources.  Double  T’s  may  be  used  to 
supply  six -phase  converters  from  two- 
phase  sources. » 

Since  the  armature  winding  experiences 
both  motor  and  generator  action,  the  actual 
current  at  any  instant  is  the  difference 
between  the  a-c.  and  d-c.  components. 
The  effective  current  is  thus,  in  the  case 
of  polyphase  converters,  smaller  than  that 
of  a generator  of  equal  output,  and  de- 
creases as  the  number  of  phases  increases. 
For  a machine  of  given  dimensions,  the 
relative  average  armature  current  losses 


based  on  unity  power-factor  for  different 


cases  are  as  follows: 

D-c.  generator  or  motor 1.00 

Single-phase  converter .. 1.45 

Three-phase  converter — 0.59 

Two-phase  (4-phase)  converter 0.39 

Six-phase  converter .. 0.27 


With  decreasing  power-factor  these  ra- 
tios are  rapidly  increased. 

Since  the  commutator  has  to  carry  the 
whole  of  the  direct  current,  it  is  relatively 
larger  in  a polyphase  converter  than  in  a 
generator  or  motor.  With  increase  of  fre- 
quency, design  becomes  more  difficult,  so 
that  while  successful  converters  are  built 
for  60  cycles,  25-cycle  current  has  generally 
been  provided  where  many  converters  were 
to  be  used,  as  in  the  case  of  electric  rail- 
way transmission  systems. 

It  is  possible  to  run  converters  to  change 
from  direct  to  alternating  current,  under 
which  condition  the  converter  is  said  to  be 
“inverted.”  A weakening  of  the  field,  due 
to  armature  reactions,  is  then  liable  to 
develop  under  certain  conditions,  which  re- 
sults in  dangerously  excessive  speed.  Thus 
whenever  there  is  likelihood  of  d-c.  driving, 
as  when  charging  batteries  or  operating 
in  parallel  on  the  d-c.  side,  a speed-limit- 
ing device  is  advisable. 

Since  there  is  no  mechanical  connection 
to  any  other  machine  to  bring  about  end 
play  of  the  shaft,  commutator  scoring  is 
particularly  liable  to  occur  in  these  con-/ 
verters.  For  this  reason  magnetic  or  me- 
chanical shaft  oscillators  to  produce  peri- 
odical end  motion  are  often  used. 

The  principal  applications  and  list  of 
manufacturers  of  synchronous  converterr 
are  given  under  Converters,  synchronous, 
applications  of. 

CONVERTERS,  FREQUENCY.  — Ma- 
chines, commonly  known  as  frequency 
changers,  which  consist  usually  of  a motor- 
generator  set  and  are  used  to  change  a-c. 
power  from  one  frequency  in  one  circuit 
to  another  frequency  in  another  circuit 
The  most  common  arrangement  consists  of 
a synchronous  motor  driving  a synchronous 
alternator.  Such  sets  are  reversible  so  that 
power  may  flow  In  either  direction  as  de- 
sired. They  are  used  to  tie  systems  of 
different  frequencies  together,  as  well  as 
supply  power  in  one  direction  only  to  cer- 
tain circuits.  Another  type  of  frequency 
converter  consists  of  a wound-rotor  induc- 
tion machine  driven  by  any  suitable  motor. 
The  frequency  of  the  current  in  the  sec- 
ondary of  the  induction  machine  depends 
upon  the  slip  of  the  rotor  and  may  be  fixed 
at  any  desired  value  by  the  speed  of  th^ 
driving  motor.  Induction-type  frequency 
changers  are  used  to  a very  limited  extent 
on  account  of  difficulty  In  adapting  the 
speed  of  the  driving  motor  to  the  required 
frequency,  poor  voltage  regulation  and 
their  not  being  easily  reversible.  Fre- 
quency converters  are  made  in  sizes  up  to 
16,000  kv-a.;  the  largest  in  the  world,  which 
is  rated  at  that  figure,  is  installed  in  the 
Battle  Creek,  Mich.,  station  of  the  Con- 
sumers Power  Co.  For  telephone  frequency 
converters,  see  Converters,  harmonic. 

Manufacturers: 

Ajax  Electrothermlc  Corp.,  636  E.  State 
St..  Trenton,  N.  J. 

Allis-Chalmers.Mfg.  Co.,  Milwaukee,  WIs. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  frequency-converter 
sets  can  be  made  up  of  two  synchron- 
ous machines  or  one  induction  and  one 
synchronous.  Synchronous  motors 
made  by  this  company  are  equipped 
with  special  windings  which  prevent 
hunting  and  aid  in  starting.  If  the 
two  sets  are  of  different  characteris- 
tics the  division  of  load,  which  varies 
with  a given  stator  setting,  cannot 
easily  be  changed.  With  the  G~E 
phase  shifter,  successfully  developed 
for  this  purpose,  the  load  can  be  shift- 
ed from  one  machine  to  another  dur- 
ing actual  operation.  Other  points  on 
loading,  excitation,  selection  of  speeds 
and  applications  are  fully  explained  in 
Bulletin  42552A.  See  adv.  pages  1203- 
1223.— Ad  v. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  46  Niagara  St.,  Toronto, 
Ont.,  Can. 

Leich  Electric  Co.,  Genoa,  111. 

Ridgway  Dynamo  & Engine  Co.,  120  Elec- 
tric Ave.,  Ridgway.  Pa. 
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Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CONVERTERS,  HARMONIC.— These  are 
an  assembly  of  pole-changers,  coils,  trans- 
formers, etc.,  for  generating,  alternating 
current  of  several  frequencies  for  ringing 
party-line  bells  in  a telephone  system. 

CONVERTERS,  MISCELLANEOUS.— 
There  are  many  applications  of  converters 
other  than  those  listed  above,  and  the 
machines  are  generally  developed  by  the 
manufacturers  to  meet  special  conditions. 
Some  of  the  forms  these  may  take  are  de- 
scribed above,  such  as  inverted,  cascade, 
compound,  commutating-pole,  split-pole  or 
booster  converters.  In  addition  to  these 
types  there  are  other  converters  for  special 
purposes,  such  as  to  provide  telephone 
ringing  current.  One  form  of  converter  for 
this  purpose  is  similar  to  a vibrating-type 
rectifier,  and  converts  60-cycle  current  to 
pulsating  current  for  ringing  polarized  and 
biased  telephone  bells.  (Also  see  Recti- 
fiers.) 

Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Ajax  Electrothermlc  Corp.,  636  E.  State 
St.,  Trenton,  N.  J.  (Frequency.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J. 

Ideal  Electric  & Mfg.  Co.,  The,  163  E. 
6th  St.,  Mansfield,  Ohio. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago,' 
111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  III. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltlmore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
a(\v.  pages  1395-1402.) 

CONVERTERS,  SYNCHRONOUS,  AP- 
PLICATIONS OF. — Synchronous  converters 
are  generally  used  to  convert  alternating 
to  direct  current.  They  are  very  ex- 
tensively used  for  furnishing  d-c.  power  to 
electric  railways  and  to  three-wire  distribu- 
tion systems  in  industrial  and  congested 
districts  where  the  load  is  large.  They  are 
also  used  for  storage -battery  charging  in 
large  garages,  where  numerous  batteries 
are  charged  or  a fleet  of  electric  vehicles 
kept.  Some  large  motion-picture  theaters 
use  synchronous  converters  to  supply  the 
arc,  as  a d-c.  arc  gives  better  results  than 
an  a-c.  arc,  and  a synchronous  converter 
is  a more  efficient  means  of  obtaining  di- 
rect current  than  a motor-generator  or 
rectifier.  Synchronous  converters  are  also 
used  for  electrolytic  work  and  for  miscel- 
laneous laboratory  purposes. 

In  sizes  above  200  kw.  the  synchronous 
converter  is  the  most  economical  means  for 
obtaining  direct  current  from  an  a-c.  sys- 
tem and  is  very  generally  employed  by  the 
large  Edison  central-station  systems  for 
this  purpose.  For  this  service  the  con- 
verter set  consists  of  a transformer  which 
reduces  the  a-c.  pressure  to  the  converter 
voltage,  a potential  regulator  in  the  a-c. 
leads  and  the  converter  itself.  The  con- 
verter receives  current  through  collector 
rings  on  tha  a-c.  side  and  delivers  it  from 
a commutator  and  brushes  on  the  d-c.  side. 
The  converter  as  designed  for  lighting  and 
power  service  has  a simple  shunt  field 
(with  interpoles  of  60  cycle).  For  electric 
railway  service,  the  fluctuating  load  neces- 
sitates a compound  wound  field  and  the 
induction  regulator  is  not  used. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J. 

Electromotor  Co.,  32-40  S.  Clinton  St., 
Chicago,  111. 
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GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  synchronous  convert- 
ers are  well  known  through  their  ex 
tensive  use  by  railroads,  electric  light 
and  power  plants,  coal  mines  and  large 
industrial  projects  and  electro-chemi- 
cal operations  in  all  sections  of  the 
country.  The  commutating  pole  syn 
chronous  converter.  Introduced  by  the 
General  Electric  Company,  has  been 
so  successful  in  operation  that  it  is 


G-E  Synchronous  Converter 

now  practically  a standard  design  for 
all  the  larger  sizes.  These  machines 
in  the  smaller  sizes  are  especially  suit- 
able for  railway  substation  equipment 
subjected  to  infrequent  peak  loads.  A 
momentary  capacity  of  three  , times 
normal  load  allows  the  selection  of 
substation  units  with  less  regard  to 
limitations  imposed  by  occasional  peaks. 
For  low-voltage  industrial  and  electro- 
lytic work,  the  regulating  pole  or 
booster  type  of  synchronous  converter 
is  recommended.  (Bulletin  42500.)  See 
adv.  pages  1203-1223.— Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 

Desplaines  St.,  Chicago,  111. 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 

6th  St.,  Mansfield,  Ohio. 
NORTHWESTERN  ELECTRIC  CO.,  408 
S.  Hoyne  St.,  Chicago,  111.  “Martin.” 
PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

Standard  Electric  Machinery  Co.,  Haiti 
more,  Md.  “Standard-Baltimore.” 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wesche  Electric  Co.,  B.  A.,  1622-28  Vine 
St.,  Cincinnati,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CONVEYORS,  BELT  TYPE— The  belt 
type  conveyor  is  the  simplest  type  of  power 
conveyor.  A large  number  of  different 
forms  are  used,  depending  upon  the  prod- 
uct to  be  carried.  In  some  cases  a light 
cotton  belt  is  supported  on  and  driven 
over  a smooth  wooden  board.  This  is 
used  for  handling  very  light  products. 
Larger  belts  nearly  always  run  over  steel 
rollers.  The  belt  is  driven  by  the  end 
roller,  which  may  be  turned  by  a motor 
or  operated  by  a belt  from  a line  shaft. 
Heavy  rubber  and  canvas  belts  are  used 
for  the  heavier  products.  Steel  belt  guides 
forming  sides  to  keep  the  articles  carried 
in  position  are  used  on  many  belts.  The 
wide  variation  in  use  of  these  belts  gives 
many  special  features,  as  in  the  case  of 
a belt  carrying  coal  or  other  bulk  ma- 
terial, which  has  the  outer  pulleys  or 
idlers  over  which  the  belt  runs  tilted  up 
to  form  a slight  but  continuous  trough  in 
the  belt. 

A modification  of  this  type  is  known  as 
the  slat  type.  It  has  a sort  of  endless 
chain  composed  of  wooden  slats  across  the 
direction  of  travel  of  the  conveyor.  This 
type  is  used  for  heavy  work.  Chain  con- 
veyors are  also  used,  being  provided  with 
catches  to  haul  trays,  boxes,  etc.,  In  which 
the  products  are  placed. 

Manufacturers: 

Alvey-Ferguson  Co.,  The,  Cincinnati. 
Ohio. 

Alvey  Mfg.  Co.,  3200  S.  Broadway,  St. 

Louis,  Mo.  “Amco.” 

Bartlett  & Son  Co.,  The  C.  O..  Cleve- 
land, Ohio. 

Chain  Belt  Co.,  Milwaukee,  Wis. 

Fairmont  Mining  Machinery  Co..  Fair- 
mont, W.  Va. 

Haslett  Spiral  Chute  Co.,  The.  510  N. 

61st  St.,  Philadelphia,  Pa. 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St. 
Columbus,  Ohio. 

Kennedy  Van  Saun  Mfg.  & Engineering 
Corp.,  120  Broadway,  New  York,  N Y 
Lamson  Co.,  The.  100  Boylston  St.,  Bos- 
ton, Mass.  “Lamson.” 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi-  ! 
cago.  111.  “Link-Belt.”  I 


Portable  Machinery  Co.,  Inc.,  Passaic, 
N.  J. 

Pyott  Co.,  George  W.,  North  Ave.  & No- 
ble St.,  Chicago,  111. 

Robins  Conveying  Belt  Co.,  13  Park  Row, 
New  York,  N.  Y.  “Hunt.” 

Ruboil  Belting  Co.,  41  N.  10th  St.,  Phila- 
delphia, Pa.  “Ruboil.” 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

Weller  Mfg.  Co.,  1820  N.  Kostner  Ave., 
Chicago,  111.  “Weller  Made.” 
Worthington  Pump  & Machinery  Co.,  115 
Broadway,  New  York,  N.  Y. 
CONVEYORS,  BUCKET  TYPE.— Bucket 
type  conveyors  are  used  in  handling  coal, 
stone  and  other  loose  material  that  Is 
handled  In  large  quantities.  They  con- 
sist essentially  of  a long  chain  having 
buckets  suspended  between  the  two  outer 
links.  The  buckets  generally  overlap  a 
small  amount  so  that  material  will  not  fall 
between  them.  The  chain  which  carries 
the  buckets  is  usually  driven  by  a motor 
through  suitable  reduction  gearing.  Each 
side  of  the  chain  has  tw’o  heavy  malleable 
iron  links,  which  have  a roller  between 
them.  This  roller  or  wheel  generally  runs 
on  a tee  rail. 

The  chain  may  run  either  in  a horizontal, 
vertical-  or  inclined  plane.  At  the  turns 
special  idler  wheels,  or  driving  wheels  are 
provided.  The  turn  is  made  without  dis- 
turbing the  position  of  the  bucket,  so  that 
no  coal  or  other  material  is  spilled  and 
so  that,  in  a power  plant,  for  Instance, 
the  coal  may  be  carried  up  to  the  top 
of  the  bunkers  then  turned  back  into  the 
horizontal  plane  again  and  delivered  to  the 
bunkers  where  the  discharger  auto- 
matically dumps  the  bucket.  Bucket  con- 
veyors are  very  widely  used  in  many  in- 
dustries and  nearly  all  of  them  operate  in 
the  same  general  manner. 

Manufacturers: 

Alvey-Ferguson  Co.,  The,  Cincinnati, 
Ohio. 

Caldwell  & Son  Co.,  H.  W..  17th  St.  & 
Western  Ave.,  Chicago,  111. 

Haslett  Spiral  Chute  Co.,  The,  510  N. 

61st  St.,  Philadelphia,  Pa. 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St., 
Columbus,  Ohio. 

Kennedy  Van  Saun  Mfg.  & Engineering 
Corp.,  120  Broadway,  New  York,  N.  Y. 
LINK-BELT  CO.,  329  W.  39th  St..  Chi- 
cago. 111.  “Peck.” 

Mead-Morrison  Mfg.  Co.,  125  Prescott 
St.,  East  Boston,  Mass.  “McCaslin.” 
Pyott  Co.,  George  W.,  North  Ave.  & No- 
ble St.,  Chicago.  III. 

Ruboil  Belting  Co.,  41  N.  10th  St.,  Phila- 
delphia, Pa.  “Ruboil.” 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

Weller  Mfg.  Co.,  1820  N.  Kostner  Ave., 
Chicago,  III.  “Weller  Made.” 
Worthington  Pump  & Machinery  Co.,  115 
Broadway,  New  York,  N.  Y. 
CONVEYORS,  PNEUMATIC  TYPE.— 
Pneumatic  conveyors  are  used  to  handle 
ashes,  grain,  coke,  lime,  cement,  food  prod- 
ucts, etc.  They  usually  operate  by  creat- 
ing a suction  in  a pipe  and  drawing  the 
material  along.  The  suction  is  generally 
provided  by  a motor-driven  high-speed 
centrifugal  suction  blower  attached  to  the 
outlet  of  the  pipe.  For  long  distances 
compressed  air  is  used  instead  of  suction. 
The  size  and  construction  of  the  pipe  is 
varied.  For  handling  ashes  a cast  iron  pipe 
of  from  10  to  12  ins.  in  diameter  is  used 
Other  lighter  materials  are  carried  in  a 
large  flexible  hose.  This  feature  is  im- 
portant in  that  it  permits  unloading  of 
freight  cars,  wagons,  etc.,  by  merely,  plac- 
ing the  conveyor  intake  at  any  convenient 
point.  The  material  may  then  be  con- 
veyed to  the  proper  place  without  forming 
any  objectionable  dust.  Pneumatic  con- 
veyors are  also  used  as  cash,  small  parcel, 
message  or  mail  carriers  in  department 
stores,  large  business  offices,  telegraph  and 
post  offices,  etc. 

Manufacturers: 

Green  Engineering  Co.,  East  Chicago, 
Ind. 

Guarantee  Construction  Co.,  140  Cedar  St. 

New  York,  N.  Y.  “Airveyor.” 

Lamson  Co.,  The,  100  Boylston  St.,  Bos- 
ton, Mass.  “Lamson.” 

Worthington  Pump  & Machinery  Co.,  115 
Broadway,  New  York,  N.  Y. 
CONVEYORS,  PORTABLE.  — Portable 
conveyors  are  usually  rather  small  motor- 
driven  conveyors  having  the  motor  con- 
nected to  the  driving  roll  by  belt  or  chain. 
They  are  made  in  the  belt,  bucket  and 
slat  types.  Portable  conveyors  are  usually 


mounted  on  a small  iron  truck  that  may  be 
wheeled  from  place  to  place,  wherever  it 
may  be  needed.  Some  are  made  merely 
as  horizontal  conveyors,  running  along 
close  to  the  floor.  Other  types  have  the 
driven  end  of  the  conveyor  fastened  to 
the  frame  while  the  other  end  may  be 
raised  to  any  convenient  level  for  loading 
onto  shelves  or  for  piling  material.  Belt 
conveyors  used  for  this  purpose  have  cross 
slats  fastened  to  the  belt  at  intervals  which 
prevent  packages  from  slipping  back  on 
the  belt.  The  slat  type,  having  wooden 
bars  across  the  conveyor  with  occasional 
projections  for  gripping  the  box,  barrel  or 
other  article,  is  also  used. 

Manufacturers: 

Alvey-Ferguson  Co.,  The,  Cincinnati, 
Ohio. 

Alvey  Mfg.  Co.,  3200  S.  Broadway,  St. 

Louis,  Mo.  “Amco.” 

Barber-Greene  Co.,  Aurora,  111.  “B-G.” 

Bartlett  & Son  Co.,  The  C.  O.,  Cleve- 
land, Ohio. 

Brown  Portable  Conveying  Machinery 
Co.,  10  S.  LaSalle  St.,  Chicago,  111. 
“Brown-Portable.” 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago, 111.  “Link-Belt.” 

Portable  Machinery  Co.,  Inc.,  Passaic. 
N.  J. 

CONVEYORS,  SCREW  OR  SPIRAL.— 
These  conveyors  are  used  to  convey  pul- 
verized or  finely  divided  material,  or  some- 
times also  heavy  bulk  material  such  as 
concrete,  in  a steel  chute,  trough,  box  or 
pipe.  They  consist  of  a long  steel  shaft 
on  which  steel  flights  or  spirals  are  placed. 
The  form  of  the  flight  depends  upon  the 
material  carried.  It  is  usually  solid,  while 
for  some  special  purposes,  such  as  for 
carrying  sugar,  a ribbon  conveyor  is  used 
having  a steel  ribbon  supported  a short 
distance  away  from  the  shaft  by  steel 
arms,  thus  leaving  an  opening  near  the 
middle  along  the  shaft. 

The  screw  or  spiral  is  often  run  In  a 
wooden  box  or  trough.  The  shaft  is  driven 
from  the  end  and  suitable  cast  or  wrought 
iron  hangers  with  bearings  In  them  are 
suspended  from  the  box  at  intervals.  Aline- 
ment  is  preserved  in  this  manner.  The 
box  or  trough  is  built  very  close  to  the 
path  of  the  screw  so  that  there  is  but  little 
clearance  on  the  edges.  Steel  boxes  or 
special  semicircular  casings  are  also  used. 
Manufacturers: 

Alvey-Ferguson  Co.,  The,  Cincinnati, 
Ohio. 

Bartlett  & Son  Co.,  The  C.  O.,  Cleve- 
land, Ohio. 

Gump  Co..  B.  F.,  431  S.  Clinton  St., 
Chicago,  111. 

Haslett  Spiral  Chute  Co.,  The,  510  N.  61st 
St.,  Philadelphia,  Pa. 

Pyott  Co.,  George  W.,  North  Ave.  & No- 
ble St.,  Chicago,  III. 

Robbins  Conveying  Belt  Co.,  13  Park 
Row.  New  York.  N.  Y.  “Hunt.” 
Worthington  Pump  & Machinery  Co.,  116 
Broadway,  New  York,  N.  Y. 

CONVEYORS  CORP.  OF  AMERICA.— 

Chicago,  111.  Manufacturer  of  Coal  and  ash 
handling  machinery.  President,  A.  L.  Cur- 
rey;  secretary,  L.  A.  Griffin;  treasurer, 
J.  A.  Daviess.  Main  office,  326  W.  Madi- 
son St.,  Chicago,  HI.  Branch  office,  110 
W.  40th  St.,  New  York,  N.  Y. 

CONWAY  CLUTCH  CO,  THE.— 1966  W 
6th  St.,  Cincinnati,  Ohio.  Manufacturer 
of  friction  clutches.  Business  established 
1895.  President  and  treasurer,  A.  J.  Con- 
way; vice-president,  M.  J.  Conway:  secre- 
tary and  general  manager,  Alfred  A.  Con- 
way. Sales  representatives,  Medart  Pat. 
Pulley  Co.,  St.  Louis,  Mo.;  E.  A.  Kinsey 
Co.,  Cincinnati,  Ohio,  and  Indianapolis. 
Ind.;  Spears  Wells  Machinery  Co.,  Oakland. 
Cal. 

COOK. — Trade  name  for  telephone  pro- 
tectors, terminals  and  supplies  manufacJ 
tured  by  the  Cook  Electric  Co.,  900-10  W. 
Van  Buren  St.,  Chicago,  111.  . 

COOK  A SWAN  CO.,  INC.— New  York, 
N.  Y.  Manufacturer  of  lubricating  oils 
and  greases.  Business  established  1865. 
President,  Gilbert  P.  Smith;  vice-president. 
Dennis  E.  Bergeft;  secretary,  J.  Howard 
Smith;  treasurer,  Alpin  I.  Dunn.  Main  of- 
fice. 148  Front  St.,  New  York,  N.  Y.  Fac- 
tories, Elizabeth,  N.  J.,  and  Jersey  City, 

N.  J.  Branch  office,  141  Milk  St.,  Boston, 
Mass. 

COOK  BELTING  CO.,  H.  N.— Howard 
& Fremont  Sts,,  San  Francisco,  Cal.  Man- 
ufacturer of  power  transmission  belting. 
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COOK  ELECTRIC  CO.— 900-10  W.  Van 
Buren  St.,  Chicago,  111.  Manufacturer  of 
telephone  protectors,  terminals  and  sup- 
plies. Business  established  1900.  Presi- 
dent and  general  manager.  George  R. 
Folds;  vice-president,  A.  D.  Edwards;  sec- 
retary and  treasurer.  E.  King.  Factories. 
Chicago.  111.,  and  Zion  City.  111. 

COOK,  FULTON. —St.  Maries,  Idaho 
Producer  of  cedar  poles. 

COOK  POTTERY  CO.— Prospect  St.  & 
P.  & R.  Ry.,  Trenton,  N.  J.  Manufacturer 
of  electrical  porcelain  specialties.  Business 
established  1897.  President  and  treasurer. 
Charles  Howard  Cook;  secretary  and  gen- 
eral manager,  Paul  G.  Duryea.  Sales  rep- 
resentative. A.  J.  Cox  Co.,  564  W.  Monroe 
St.,  Chicago,  111. 

COOK  TIE  A POLE  CO.— 919  Commercial 
Trust  Bldg.,  Philadelphia,  Pa.  Manufac- 
turer of  poles  and  ties.  Business  estab- 
lished 1918.  Sole  owner,  Elmer  A.  Cook. 

COOKERETTE. — Trade  name  for  electric- 
domestic  ranges  manufactured  by  the  H. 
G.  Weeks  Mfg.  Co.,  Hamilton,  Ohio. 

COOK'S  SONS,  ADAM.— 708-710  Wash- 
ington St..  New  York,  N.  Y.  Manufac- 
turers of  lubricating  oils  and  greases. 
Business  established  1868.  General  man- 
ager. George  Baum;  superintendent,  Jo- 
seph Daly. 

COOKERS,  ELECTRIC,  FIRELESS.— 

Fireless  cookers  are  devices  constructed 
in  such  manner  that  when  a cooking  uten- 
sil having  boiling  material  in  it  is  placed 
in  the  cooker,  the  heat  will  largely  be 
retained  and  the  material  will  continue 
to  boil  for  several  hours  or  at  least  a long 
time.  The  heat-insulating  material  may 
take  several  forms;  hay  or  straw  was 
used  in  some  of  the  early  forms,  and  felt 
or  asbestos  together  with  a metal  lining 
and  air  space  are  used  in  the  modern 
forms.  Electric  flreless  cookers  are  de- 
signed to  heat  the  material  to  the  boiling 
point  in  the  cooker  itself  by  having  a 
heating  unit  placed  under  the  cooking 
utensil.  When  the  boiling  point  is  reached 
or  has  been  maintained  for  a few  min- 
utes, the  current  is  turned  off  and  the 
heat  will  be  retained  In  the  cooker  for 
several  hours.  Some  of  these  devices  have 
a thermostat  or  time  switch  to  auto- 
matically turn  off  the  current  at  a pre- 
determined condition  or  time.  They  serve 
as  economical  means  for  preparing  broths, 
stews  and  other  foods  that  require  long 
cooking,  and  on  account  of  the  thorough 
cooking  produce  very  savory  dishes. 

Manufacturers: 

AJ.LM17R  MFG.  CO..  Marion,  Ind. 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren.  Pa.  “Sepco.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
“Apfers.” 

Electrical  Development  Co.,  534  Bienville 
St.,  New  Orleans.  La. 

Kercher  Electric  Cooker  Co.,  2927  New- 
bury St.,  Berkeley,  Cal.  “Kercher.” 
(Exclusive  distributors.  C.  C.  Payne 
Electric  Co.,  Oakland,  Cal.) 

Sterolectric  Cq..  117  W.  Howard  St., 
Muncie.  Ind.  “Stero.” 

Utensils  Co..  303  E.  Columbia  St.,  Ft. 
Wayne.  Ind.  “Utenco.” 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

COOKING  (COOKERY),  ELECTRIC.— 
The  use  of  electric  heat  for  domestic  and 
commercial  cooking  purposes  has  grown 
to  tremendous  proportions  and  the  oppor- 
tunities for  further  development  are  prac- 
tically without  limit.  In  its  broadest 
sense,  electric  cookery  includes  that  ac- 
complished by  means  of  the  many  portable 
cooking  appliances  as  well  as  by  means  of 
the  electric  range.  Domestic  appliances, 
such  as  hot  plates,  grills,  percolators,  tire- 
less cookers,  etc.,  are  generally  designated 
as  socket  devices,  since  they  are  usually 
Intended  for  use  on  ordinary  lighting  cir- 
cuits. Electric  ranges  for  both  domestic 
and  commercial  service  require  special 
wiring.  Electric  cookery  in  the  sense  In 
which  It  will  be  used  here,  applies  to  that 
done  on  electric  ranges  both  domestic 
and  commercial,  the  latter  including  bak- 
ing. For  information  on  socket  appliances 
see  entry  under  each  separate  appliance. 

The  first  practical  attempt  at  electric 
cookery  was  made  in  England  in  1890.  And 
the  first  effort  to  introduce  electric  cookery 


to  the  public  was  at  the  Crystal  Palace 
Electrical  Exhibition  in  London  In  1891.  In 
1895  in  the  Cannon  Street  Hotel,  London, 
the  first  electrically  cooked  banquet  was 
given  in  honor  of  the  Lord  Mayor  and  was 
a success  both  in  cookery  and  in  creating 
general  interest. 

The  first  activities  in  the  United  States 
took  place  about  3900  when  a flreless  cooker 
manufacturer  in  Toledo,  Ohio,  placed  an 
electric  heating  unit  in  his  device.  No 
further  progress  worthy  of  mention  oc- 
curred until  1905  when  three  electrical 
manufacturers  began  to  experiment  with 
a frail  and  undependable  hot  plate.  It  was 
not  until  1909,  however,  that  a range  which 
was  considered  practicable  and  cooked  for 
any  length  of  time,  was  put  on  the  market. 

During  the  twelve  years  since  1909,  elec- 
tric range  manufacturers  have  developed 
a cooking  device  that  is  entirely  practicable 
from  every  standpoint.  And  a large  num- 
ber of  central  stations  have  successfully 
solved  the  numerous  technical  and  com- 
mercial problems  in  connection  with  Its 
merchandising,  installation  and  service. 

Today,  practically  5000  communities  In 
this  country  have  an  electric  cooking  rate 
which  brings  the  cost  of  operation  well 
within  the  means  of  the  average  family. 
Before  recent  increases  in  electricity  rates 
were  allowed,  the  cooking  rate  in  3500  com- 
munities was  6 cents  per  kilowatt-hour  or 
less,  and  in  more  than  30%  of  the  5000 
communities  mentioned  above  the  rate  was 
3 cents  or  lower. 

Electric  ranges  were  first  installed  by 
small  central  stations  which  did  not  carry 
appreciable  power  loads,  hut  in  recent 
years  it  has  been  found,  because  of  the 
diverBity-factor  as  well  as  other  indica- 
tions, that  electric  cooking  load  does  not 
come  at  the  peak,  and  many  of  the  larger 
central  stations  have  actively  developed 
this  phase  of  their  business.  The  South- 
ern California  Edison  Co.,  of  Los  Angeles, 
has  over  3000  ranges  on  its  lines  today. 
The  Edison  Electric  Illuminating  Co.,  ot 
Boston,  2000;  the  Idaho  Railway  Light  & 
Power  Co..  Boise,  Idaho,  2000;  the  Texas 
Power  & Light  Co.,  Dallas,  1500;  the  Mon- 
tana Power  Co.,  Butte,  1600;  the  Union 
Electric  Light  & Power  Co.,  St.  Louis 
1200;  the  Washington  Water  Power  Co., 
Spokane.  2500. 

The  superiority  of  electric  cookery  lies 
In  the  ideal  quality  of  electric  heat  which 
is  even,  dependable,  easily  regulated  and 
not  subject  to  fluctuation  through  pressure, 
atmospheric  conditions  or  drafts,  nor  can 
it  be  extinguished  by  liquids  boiling  over. 
Range  construction  provides  for  thickly  in- 
sulated ovens  on  the  flreless  cooker  or  re- 
frigerator principle.  Hence,  the  heat  ir 
not  only  conserved,  but  the  ovens  are  free 
from  gaseous  fumes  and  air  currents. 

The  average  consumption  of  an  electric 
range  is  one  kilowatt-hour  per  person  per 
day.  This  figure  applies  in  estimating  the 
cost  for  a family  of  four.  The  energy  con- 
sumption is  considerably  less  per  person 
with  increased  numbers  In  the  family.  Re- 
ports from  a large  number  of  central- 
station  companies  indicate  an  average 
revenue  of  from  |42  to  $50  per  annum  per 
range.  This  figure  is  based  on  experiences 
with  10,802  ranges.  The  average  main- 
tenance cost  of  a number  of  companies 
serving  range  customers  is  $4.50  per  range 
per  annum. 

The  relative  density  of  electric  ranges 
used  in  the  United  States  is  indicated 
by  the  following  figures  which  show  the 
number  of  ranges  in  use  in  each  state 
as  of  June,  1920: 

Alabama  4C 

Arizona  .. — 10f 

Arkansas  40C 

California  5359 

Colorado  1527 

Connecticut  499 

Delaware  269 

Diet,  of  Col 53C 

Florida  - 427 

Georgia  77 

Idaho  2751 

Illinois  305C 

Indiana  200C 

Iowa  233f 

Kansas  107C 

Kentucky  70r 

Louisiana  3f 

Maine  337 

Maryland  29 

Massachusetts  .2720 

Michigan  1900 

Minnesota  ~ 541? 

Mississippi  82 

Missouri  4250 


The  total  number  ot  ranges  in  use  in 
the  United  States  today  is  in  exceBS  of 
75,000. 

From  statistics  compiled  by  the  National 
Electric  Light  Association  and  The  Society 
for  Electrical  Development,  it  is  found 
that  the  average  additional  Investment  re- 
quired on  the  part  of  central  stations  to 
serve  range  customers  is  between  $36  and 
$60.  The  usual  practice  regarding  installa- 
tion provides  for  three  No.  6 wires  and 
16-amp,  3-wire  meters  for  the  average 
range  of  5 to  6 kw.  connected  load.  The 
average  cost  of  wiring  from  meter  to  range 
is  $27.  For  details  regarding  construction 
features  of  various  types  of  ranges  see 
Ranges,  electric. 

In  the  commercial  field,  electric  bake 
ovens,  heavy-duty  hotel-type  ranges,  broil- 
ers. frying  griddles,  plate  and  food  warm- 
ers. hot  plates,  urn  heaters  and  many  other 
forms  of  equipment  are  extensively  used 
In  bakeries  and  hotels.  The  electric  bake 
oven  appears  to  be  used  in  greatest  num- 
bers and  to  offer  more  general  advantages 
to  central-station  companies.  Most  baker- 
ies in  smaller  cities  are  located  In  the 
business  section  where  large  lighting  trans- 
formers are  installed  and,  when  a bakery 
does  its  baking  between  midnight  and 
morning,  it  is  often  possible  to  connect 
the  bake  oven  to  a large  lighting  trans- 
former which  is  fully  loaded  during  the 
evening  lighting  peak.  Commercial  electric 
bread  baking  ovens  are  made  in  many 
sizes — from  a small  portable  oven  with  a 
capacity  of  30  one-pound  loaves  of  bread 
to  a large  bake  oven  having  a capacity  of 
600  such  loaves  at  one  baking. 

Electric  restaurant  apparatus  has  been 
developed  to  such  an  extent  that  com- 
mercial cookery  is  today  on  a sound  busi- 
ness basis.  There  are  hundreds  of  in- 
stallations throughout  the  United  States  In 
prominent  hotels,  restaurants,  clubs,  do- 
mestic science  schools,  hospitals,  etc. 

COOKING*  POTS,  ELECTRIC, — Kettles, 
pots  and  like  cooking  appliances  in  which 
heat  is  applied  by  electric  current  passing 
through  heating  elements  within  the  base 
of  the  pot.  They  are  used  principally  in 
hotels,  restaurants,  clubs,  etc.,  or  on  ships 
on  which  electric  cooking  is  used.  Their 
chief  use  Is  in  cooking  large  quantities  of 
soups,  broths,  stews,  vegetables,  fruits, 
meats,  etc. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO. 
Warren,  Pa.  “Sepco.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.'' 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
“Apfel’s.” 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

COOK  SON. — Trade  name  for  steam 
traps,  steam  and  oil  separators  manufac- 
tured by  the  D.  T.  Williams  Valve  Co., 
Cincinnati,  Ohio. 

COOLEY  ELECTRIC  CO.,  GEORGE  R. — 
Seattle,  Wash*  Manufacturer  of  marine 
lighting  fixtures  and  fittings.  President. 
George  R.  Cooley;  secretary.  E.  T.  S 
Cooley;  sales  manager,  E.  Jackobson. 
Main  office,  912  Western  Ave.,  Seattle, 
Wash.  Branch  office,  808  Lewis  Bldg.. 
Portland,  Ore. 

COOLEY  MFG.  CO. — 98  Park  Pl.f  New 
York,  N.  Y.  Manufacturer  of  refutable 
fuses. 

COOLIDGE  A SCH USSLER. — 826  Metro- 
politan Life  Bldg.,  Minneapolis,  Minn 
Manufacturers  of  cedar  poles. 

COOLING  PONDS,  TOWERS  AND 
PLANTS. — Where  water  Is  scarce  or  ex- 
tremely impure  and  so  must  be  conserved, 
whether  for  condenser  cooling  or  boiler 
feed,  the  spray  pond  and  cooling  tower 
are  resorted  to.  As  about  90%  of  the  cool- 
ing is  done  by  evaporation,  breaking  up  of 
the  water  and  a generous  supply  of  air 
is  important.  This  is  accomplished  by 
means  of  a large  cooling  tower  surface, 
by  spraying  the  water,  and,  in  the  case 
of  the  simple  cooling  pond,  by  large  water 
surface.  In  the  ponds  several  sprays  are 
often  used  to  break  up  the  water  which 
falls  Into  a large  open  tank. 

Cooling  towers  may  be  of  wood  or  steel. 


Montana  2457 

Nebraska  81 T 

New  Hampshire  126 
New  Jersey  ....  17? 
New  Mexico  ....  25C 

New  York  1025 

N.  Carolina  139' 

N.  Dakota  200 

Ohio  -..1200 

Oklahoma  50C 

Oregon  253r 

Pennsylvania  ....  26? 
Rhode  Island...  3? 

S.  Carolina  468 

S.  Dakota  300 

Texas  4009 

Utah  3000 

Vermont  30 

Virginia  19' 

Washington  515? 

West  Virginia..  175 

Wisconsin  5419 

Wyoming  96f 
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may  utilize  natural  air  circulation  or  me- 
chanical draft,  the  aim  being  to  present 
maximum  cooling  surface  in  trays,  max- 
imum breaking  up  of  water  and  the  most 
intimate  contact  between  water  and  air. 
but  at  the  same  time  to  minimize  loss  of 
water  by  spraying,  windage  and  evapora- 
tion. Cooling  towers  are  classed  as  nat- 
ural-draft open  type,  natural-draft  closed 
type  and  forced-draft  type.  Natural-draft 
towers  are  from  50  to  80  ft.  high.  They 
require  power  only  for  pumping  the  water 
to  the  tower.  The  forced-draft  type  may  be 
shorter  and  requires  a mechanical  blower, 
sometimes  used  only  during  the  summer. 
The  forced  type  occupies  the  least  ground 
space,  consumes  the  most  power,  but  is 
the  only  one  independent  of  atmospheric 
and  temperature  conditions. 

Sprays  are  similar  in  effect  to  the  cooling 
tower,  but  may  often  be  located  where  a 
tower  would  not  be  feasible.  The  initial 
cost  is  much  less,  also  the  cost  of  main- 
tenance. The  addition  of  sprays  to  cooling 
ponds  can  double  and  treble  the  equivalent 
cooling  surface  of  the  pond,  permitting  in- 
creased condensation  or  higher  vacuum. 

Manufacturers: 

Badger  & Sons  Co.,  E.  B.,  75  Pitts  St.. 
Boston,  Mass.  “Badger." 

Binks  Spray  Equipment  Co.,  3120  Carroll 
Ave.,  Chicago,  111. 

Cooling  Tower  Co.,  Inc.,  15  John  St.,  New 
York,  N.  Y. 

Downington  Iron  Works,  Inc.,  Downing- 
ton.  Pa. 

Wheeler-Condenser  & Engineering  Co. 
Carteret,  N.  J.  “Wheeler- Balcke" 

wood,  “Wheeler-Barnard"  steel. 

Wheeler  Mfg.  Co..  C.  H.,  Lehigh  & Sedg- 
ley  Aves.,  Philadelphia,  Pa.  “C.  H 
Wheeler." 

COOLING  SURFACE.— That  surface,  in 
electrical  equipment,  that  is  exposed  on 
any  material  that  is  to  be  cooled.  In  an 
armature  it  Is  the  surface  from  which  the 
heat  generated  may  pass  off  Into  the  air. 
In  a steam  condenser  of  the  surface  type 
it  is  the  area  exposed  to  the  steam  by  the 
tubes  through  which  the  cooling  water  is 
circulated.  In  water-cooled  transformer 
it  is  the  area  of  the  cooling  coil  immersed 
in  the  oil,  or  for  self-cooled  transformers 
with  radiator  or  tubular  caseq,  the  area 
exposed  to  the  cooling  action  of  the  air. 

COOLING  TOWER  CO„  INC — 15  Johr 
St..  New  York,  N.  Y.  Manufacturer  of 
cooling  towers.  Business  established  1910. 
President,  A.  B.  Tappen;  secretary  and 
treasurer,  L.  A.  Phillips.  Factories,  New- 
ark, N.  J.,  Montour  Falls,  N.  Y.  Sales 
representatives,  Schumaker-Santry  Co.,  141 
Milk  St.,  Boston,  Mass.;  Rossiter  & Saner, 
Union  National  Bank  Bldg.,  Houston,  Tex.; 
Sullivan  Co.,  Shreveport.  La.;  D.  B.  Wright, 
521  Hurt  Bldg..  Atlanta,  Ga. ; Feaster’s 
Sales  Co.,  Inc.,  1311  4th  Ave.,  Birmingham, 
Ala.;  York  Ohio  Ice  Machine  Co.,  1106 
Woodland  Ave.,  Cleveland,  Ohio;  C.  M 
Robinson  Co.,  16  W.  12th  St.,  Cincinnati, 
Ohio;  Central  Construction  & Supply  Co.. 
2224  Arch  St.,*  Philadelphia,  Pa.;  Coon  De 
Visser  Co.,  Ford  Bldg.,  Detroit,  Mich. 
Great  Western  Contracting  Co.,  1208  Grand 
Ave.,  Kansas  City,  Mo.;  Texas  Mfg.  Co.. 
Fort  Worth.  Tex.;  H.  K.  Painter,  14  Presi- 
dent St.,  Savannah,  Ga. 

COOMBS  A CO.,  R.  D.— 30  Church  St. 
New  York,  N.  Y.  Manufacturers  of  trans- 
mission line  structures  and  structural  steel 
and  ornamental  Iron  work.  Business  es- 
tablished 1911.  President,  R.  D.  Coombs; 
secretary,  A.  W.  Coombs;  treasurer,  W.  L. 
Cadwallader. 

COOPER. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Cooper  Storage 
Battery  Co.,  Dunbar  St.  & B.  O.  R.  R.. 
Cincinnati,  Ohio. 

COOPER  A CO.,  CHARLES.— 194  Wortb 
St..  New  York,  N.  Y.  Manufacturers  of 
copper  sulphate,  sulphuric,  nitric,  hydro- 
chloric acids,  etc.  Business  established 
1867. 

COOPER  CO.,  THE  C.  A G.— Mt.  Vernon 
Ohio.  Manufacturer  of  gas  and  steam  en- 
gines. Business  established  1833. 

COOPER  HEWITT  ELECTRIC  CO.— 
Hoboken,  N.  J.  Manufacturer  of  rectifiers 
and  lamps  for  industrial  illumination 
Business  established  1902.  President  and 
treasurer,  William  A.  D.  Evans;  vice-presi- 
dent, N.  R.  Birge;  secretary,  E.  E.  Davies: 
sales  manager,  A.  D.  Childs.  Main  office 
and  factory,  95  River  St.,  Hoboken.  N.  J. 
Branch  offices.  161  Summer  St.,  Boston 
Mass.;  215  Fisher  Bldg.,  Chicago,  111.;  1st 


National  Bank  Bldg.,  Cincinnati,  Ohio* 
Engineers’  Bldg.,  Cleveland,  Ohio;  Ford 
Bldg.,  Detroit,  Mich.;  Security  Bldg.,  Mil- 
waukee, Wis.;  Drexel  Bldg.,  Philadelphia, 
Pa.;  Westinghouse  Bldg.,  Pittsburgh,  Pa.; 
Title  Guaranty  Trust  Bldg.,  St.  Louis, 
Mo.  University  Bldg.,  Syracuse,  N.  Y. 
Sales  representative,  Keese  Engineering 
Co.,  Los  Angeles,  CaL 

COOPER  OVEN  THERMOMETER  CO. 
THE. — Pequabuck,  Conn.  Manufacturer 
of  electrical  indicating  thermometers. 
Business  established  1884.  President,  treas- 
urer and  general  manager,  Albert  E 
Whittier;  vice-president,  Horace  R.  Whit- 
tier; secretary,  George  W.  Priest. 

COOPER  STORAGE  BATTERY  CO.— 
Dunbar  St.  & B.  & O.  R.  R.,  Cincinnati, 
Ohio.  Manufacturer  of  storage  batteries. 
President,  I.  J.  Cooper;  vice-president, 
H.  H.  Brenner;  general  sales  manager. 
C.  W.  Noll.  Branch  offices,  Cooper  Co.. 
Atlanta,  Ga. ; I.  J.  Cooper  Rubber  Co., 
Cincinnati,  Ohio;  Birmingham.  Ala.;  Cleve- 
land, Ohio;  Columbus,  Ohio;  Dayton,  Ohio: 
Indianapolis,  Ind.;  Knoxville,  Tenn.;  Mem- 
phis, Tenn.;  Nashville,  Tenn.;  Louisville. 
Ky. 

COPE  A SON,  LTD.— 150  Hastings  St., 
W.,  Vancouver,  B.  C.,  Can.  Manufacturer 
of  electric  heating  appliances.  Managing 
director,  F.  T.  Cope. 

COPE,  T.  J.— 1620  Chancellor  St.,  Phila- 
delphia, Pa.  Manufacturer  of  underground 
construction  tools  and  specialties.  Busi- 
ness established  1881.  E.  J.  Irish,  general 
manager. 

COPES. — Trade  name  for  feed  water 
regulators  manufactured  ny  the  Northern 
Equipment  Co.,  110  W.  11th  St.,  Erie,  Pa. 

COPPER.  — A salmon -colored  metal 
whose  properties  of  very  high  electrical 
conductivity,  coupled  with  ductility  and 
comparatively  low  cost,  cause  it  to  be 
used  for  most  electrical  conductors.  Its 
chemical  symbol  is  Cu;  at.  wt.  63.6;  sp. 
gr.  8.9;  m.p.  1085°C.;  b.p.  2100°C.  Next  to 
its  electrical  uses  the  most  important  uses 
are  for  alloys;  alloyed  with  zinc  it  pro- 
duces brass,  with  tin  it  makes  bronze 
while  alloys  of  lesser  Importance  are  made 
by  combining  it  with  nickel,  aluminum, 
manganese,  phosphorus,  boron,  etc.,  fre- 
quently with  a third  constituent.  It  is  used 
also  in  certain  construction  work  on  ac- 
count of  its  toughness  and  resistance  to 
ordinary  corrosion,  and  for  retorts,  “kettles, 
coins,  wire  gauze,  etc. 

The  world’s  production  just  before  the 
war  had  reached  1.000,000  tons  annually; 
in  1918  it  was  1,395,000  metric  tons.  The 
United  States  produces  over  60%  of  the 
total;  this  country’s  production  in  1919 
amounted  to  1,860,000,000  lbs.  (refinery  out- 
put), compared  with  2,476,000,000  lbs.  in 
1918,  and  1,652,000,000  lbs.  in  1913.  Nexi 
to  the  United  States  the  leading  produc- 
ing countries  are  Japan  with  about  100,000 
tons  annually,  and  Chile  and  Mexico  each 
with  75,000  tons.  Other  Important  produc- 
ers are  Canada.*  Peru,  Spain,  Germany 
Australia  and  South  Africa. 

The  principal  ores  include  native  copper 
(chiefly  from  Michigan),  chalcopyrite 
(CuFeS-).  bornite  (CuFeSsCuS).  cuprite 
(CusO),  and  the  carbonates  azurite  and 
chrysocolla.  The  metal  is  recovered  from 
its  ores  usually  by  smelting,  sometimes  by 
leaching.  Smelting  is  carried  on  in  blast 
or  reverberatory  furnaces,  the  product  be- 
ing copper  matte,  which  is  a mixture  of 
the  sulphides  of  copper  and  iron.  This  is 
poured  molten  into  Bessemer  converters 
and  blown  with  air,  which  oxidizes  the  iron 
and  the  sulphur.  The  former  is  slagged 
off  with  silica,  while  the  latter  passes  off 
as  sulphur  dioxide  gas.  The  resulting 
crude  copper,  called  blister  copper,  is  cast 
into  anodes  after  a partial  furnace  refining 
and  is  then  refined  electrolytically. 

The  electrolyte  is  a solution  of  coppci 
sulphate  and  free  sulphuric  acid  containing 
about  40  to  60  grams  of  copper  and  135 
gr.  of  free  HaS04  per  liter.  In  the  multi- 
ple system,  which  is  generaly  used,  cath- 
ode starting  sheets  are  made  by  depositing 
thin  sheets  on  greased  plates  from  which 
they  can  be  stripped  off.  In  the  series 
system  the  copper  deposits  on  the  back  of 
the  anode  next  to  it,  the  plates  thus  acting 
as  bipolar  electrodes.  The  cathodes  are 
melted  down  and  cast  into  suitable  shapes, 
at  the  same  time  absorbing  about  0.03% 
of  oxygen,  which  increases  the  electrical 
conductivity.  Electrolytic  copper  as  mar- 
keted carries  99.93  to  99.95%  copper. 

Gold  and  silver  contained  In  the  blister 
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copper  drop  to  the  bottom  of  the  elec- 
trolytic tanks  in  the  form  of  impure  slimes 
containing  many  other  metals.  From  treat- 
ment of  these  enough  gold  and  silver  is 
recovered  to  more  than  pay  for  the  cost 
of  the  electrolytic  refining  of  the  copper. 
Other  metals  go  Into  solution  in  the  elec- 
trolyte, which  has  a small  portion  con- 
tinuously abstracted  for  purification. 
Nickel  is  a valuable  by-product  of  this 
part  of  the  process,  while  in  some  plants 
copper  sulphate  is  also  made  for  the  mar- 
ket during  purification  of  the  electrolyte. 
In  leaching  processes  the  leaching  is  done 
with  water,  dilute  sulphuric  acid,  or  am- 
monia, depending  on  the  ore.  Usually  a 
copper  sulphate  solution  is  obtained,  from 
which  the  copper  is  either  cemented  out 
on  scrap  iron,  or  in  the  better  processes 
deposited  by  electrolysis,  using  Insoluble 
anodes. 

COPPER  AS  AN  ELECTRICAL  CON- 
DUCTOR.— The  electrical  and  mechanical 
properties  of  copper  make  it  a very  satis- 
factory material  for  electfical  conductors. 
Its  resistance  is  lower  than  that  of  any 
other  metal  except  silver;  Its  mechanical 
strength,  when  hard  drawn,  is  ample  for 
safe  use  on  overhead  lines;  Its  ability  to 
withstand  exposure  to  the  elements  in- 
duces a long  life,  and  its  ductility  when 
annealed,  facilitates  jointing  and  other 
mechanical  operations.  It  is  readily  sol- 
dered, thus  Insuring  permanently  good 
electrical  connections.  Its  principal  elec- 
trical and  mechanical  properties  are  ar 
follows: 

Resistance  at  20°C.  or  68WF.  is  10.36  ohms 
per  mil-foot. 

Resistance  at  20°C.  (68°F.)  in  ohms  per 
mile  is  54,700  divided  by  the  area  in  cir- 
cular mils. 

Conductivity  (annealed)  98.5%;  (hard 
drawn)  97.5%. 

Weight  in  pounds  per  mile  is  0.016 Xcir- 
cular  mils. 

Tensile  strength,  annealed,  30,000  to 

35.000  lbs.  per  sq.  in. 

Tensile  strength,  hard  drawn,  55,000  to 

65.000  lbs.  per  sq.  in. 

Specific  gravity,  8.89. 

COPPER  BARS,  BILLETS,  INGOTS, 
SLABS,  ETC. — Copper  in  'this  form  is  fur- 
nished to  large  manufacturers  and  copper 
dealers  for  rolling  and  forming  into  rods, 
sheets,  foil,  tubing,  wire.  etc.  The  bars, 
billets  and  Ingots  are  cast  in  rough  form 
and  rolled  approximately  to  a uniform  size 
to  be  further  rolled  and  drawn  to  the  fin- 
ished sizes.  Large  slabs  of  varying  thick- 
ness are  furnished  for  rolling  into  sheet 
and  foil,  in  which  form  it  is  very  widely 
used. 

Manufacturers: 

AMERICAN  BRASS  CO..  THE,  Water- 
bury,  Conn.  Copper  sheet  for  electrical 
work  of  every  description.  Rectangular 
bars  and  strips,  special  drawn  shapes, 
manufactured  in  a wide  variety  of 
shapes  and  sizes,  which  are  especially 
suitable  for  busbar  work  and  all  kinds 
of  electrical  construction.  Hot  rolled 
copper  rods  and  bars  for  bolts,  forgings, 
etc.  (For  location  of  mills  and  fac- 
tories, see  alphabetical  listing  under 
firm  name.) — Adv. 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York,  N.  Y.  “N.E.C.", 
“B.  & M."  electrolytic,  “A.B.S.", 

“M.A."  casting. 

Chase  Rolling  Mill  Co.,  236  Grand  St., 
Watcrbury,  Conn. 

Consolidated  Mining  & Smelting  Co.  of 
Canada,  Ltd.,  The,  Trail,  B.  C.,  Can. 
“Trail." 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

ROME  BRASS  & COPPER  CO..  Rome, 
N.  Y.  We  specialize  In  furnishing 
“Rome  Quality"  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commutator 
bars,  segments,  busbars  and  special 
shapes  exactly  suited  for  all  phases  of 
the  electrical  industry.  See  display 
adv.  page  1312. — Adv. 

Taunton- New  Bedford  Copper  Co.,  Taun- 
ton, Mass,  (bars) 

COPPER  CLAD  STEEL  CO.— Rankin 
Pa.  . Manufacturer  of  electrical  wires. 
Business  established  1915.  President,  J.  M. 
Roth;  vice-president,  James  H.  Hammond; 
vice-president  and  general  manager.  S.  E. 
Bramer;  secretary,  Frank  R.  S.  Kaplan; 
treasurer,  S.  F.  Loeb.  Main  office  and  fac- 
tory, Rankin,  Pa.  (P.  O.,  Braddock,  Pa.) 
Branch  office,  30  Church  St.,  New  York. 
N.  Y.  Sales  representative.  Steel  Sales 
Corp.,  Jefferson  & Adams  St.,  Chicago,  III. 
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COPPER  DROP.— The  drop  in  potentla1 
in  a copper  conductor  due  to  overcoming 
its  resistance.  It  is  given  in  volts  and 
equals  the  product  of  the  current  in  am- 
peres and  the  resistance  of  the  conductor 
in  ohms.  Also  see  Voltage  drop.  The 
term  “copper  drop”  is  also  occasionally 
applied  to  the  voltage  drop  in  other  con- 
ductors and  came  into  general  usage  chiefly 
because  copper  is  the  most  used  of  all 
conductors. 

COPPER  FOIL.— Copper  foil  Is  very  thin 
sheet  copper,  that  has  been  carefully  rolled 
many  times  to  give  a thin,  flexible  and 
rather  soft  sheet.  It  may  be  used  in  elec- 
troscopes and  other  special  electrical  ap- 
paratus requiring  a very  fine  conducting 
sheet. 

Manufacturers: 

Popper  & Sons,  Leo,  143  Franklin  St., 
New  York,  N.  Y. 

COPPER  LOSS.— The  energy  loss  in  an 
electrical  conductor,  apparatus  or  machine 
due  to  current  passing  through  the  resist- 
ance of  the  conductor  or  windings.  This 
loss  is  converted  into  heat.  It  varies  as 
the  square  of  the  current  and  as  the  re- 
sistance. or  W=I*R  where  W is  the  copper 
loss  in  watts,  I the  current  in  amperes. 
R the  resistance  in  ohms.  It  is  often  re- 
ferred to  as  the  I*R  loss. 

COPPER  RODS,  SHEETS  AND  TUB- 
ING.— Copper  is  furnished  to  manufactur- 
ers in  the  form  of  rods,  sheets  and  tubing, 
carefully  rolled  or  drawn  so  as  to  be  of 
uniform  cross-section  and  size.  The  rods 
are  generally  cylindrical  in  form  and  are 
used  largely  in  wire  manufacture  where 
the  rods  are  sent  through  a series  of  draw- 
ing dies  and  annealing  processes  to  pro- 
duce wire  of  various  sizes.  The  sheets 
and  tubing  are  used  largely  in  manufac- 
turing parts  of  electrical  equipment,  being 
well  adapted  to  punch  press  or  automatic 
screw- machine  operations.  Copper  sheet  is 
also  furnished  in  many  sizes  and  used  for 
copper  ribbon  and  other  similar  forms 
Sheets  are  much  used  to  make  many  parts 
for  which  the  corrosion-resisting  or  highly 
conductive  properties  of  copper  are  util- 
ized. Bars  are  sometimes  rolled  or  fur- 
nished in  rectangular  form,  such  as  for 
busbars.  Copper  tubing  is  also  used  for 
this  purpose.  See  busbars,  copper,  solid; 
also  Busbars,  copper,  tubular. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Alloy  Steel  Products  Corp.,  123  Liberty 
St.,  New  York,  N.  Y.  (sheets,  tubing) 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn,  (tubing) 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y.  (rods) 

American  Electrical  Works;  Phillipsdale, 
R.  I.  ('rods)  “Emelectric.” 

ANACONDA  COPPER  MINING  CO., 
Rolling  Mills  Dept.,  Ill  W.  Washington 
St.,  Chicago,  111.  (rods)  (See  display 
adv.  page  1246.) 

Barkelew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  Seamless  Wire  Co.,  Ltd.,  198 
Clinton  St.,  Toronto,  Ont.,  Can. 
(tubing) 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Chase  Metal  Works,  236  Grand  St.. 
Waterbury.  Conn. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Dallaq  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Electrical  Mfg.  Co.,  The.  4149  E.  79th  St., 
Cleveland,  Ohio. 

Follansbee  Bros.  Co.,  Liberty,  2nd,  3rd 
Aves.  & Short  St.,  Pittsburgh,  Pa. 
(sheets) 

Harris  & Co.,  Arthur,  212  Curtis  St. 
Chicago.  111. 

Hungerford  Brass  & Copper  Co.,  U.  T.. 
80  Lafayette  St.,  New  York,  N.  Y 
“Star  Brand." 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT." 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway.  St.  Louis,  Mo. 


Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia. 
Ont.,  Can. 

New  Haven  Copper  Co.,  The,  Seymour, 
Conn.  » 

Newman  Mfg.  Co.,  717-21  Sycamore  St.. 
Cincinnati,  Ohio. 

PHILLIPS  WIRE  CO.,  Pawtucket,  R.  I. 
(rods) 

Randolph-Clowes  Co.,  The,  Box  1012, 
Waterbury,  Conn,  (tubing) 

ROME  BRASS  & COPPER  CO..  Rome. 
N.  Y.  We  specialize  in  furnishing 
“Rome  Quality"  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commutator 
bars,  segments,  busbars  and  special 
shapes  exactly  suited  for  all  phases  of 
the  electrical  industry.  See  display 
adv.  page  1312. — Adv. 

Rome  Hollow  Wire  & Tube  Co.,  Railroad 
St..  Rome,  N.  Y. 

ROME  WIRE  CO.,  Rome.  N.  Y.  is 
equipped  to  furnish  round  copper  rods 
in  small  or  large  tonnage,  guaranteed 
to  be  round,  true  to  size,  free  from 
fins.  Prompt  shipment  of  large  ton- 
nages can  be  made  of  either  black 
rods  as  they  come  from  the  rolls,  or 
cleaned.  The  illustration  shows  a coil 
of  copper  rod,  cleaned,  ready  for  ship- 


Rome  Copper  Rod 


ment.  Rome  Wire  standard  specifica- 
tions cover  hot  and  cold  rolled  copper 
rods  which  shall  be  free  from  scale, 
brittleness,  hard  spots  or  cracks.  The 
rods  to  be  uniformly  cylindrical  in 
form.  Conductivity  of  the  copper  used 
shall  not  be  less  than  98  per  cent.  100 
per  cent  conductivity  being  based  on 
copper  having  a resistance  of  0.1530 
ohms  per  meter  gram  at  20  deg.  C.  For 
the  purpose  of  calculating  weights, 
cross  sections,  etc.,  the  specific  gravity 
of  copper  shall  be  taken  as  8.89  at  20 
deg.  C.  The  average  variation  in  diam- 
eter shall  not  exceed  .010  ins.  above  or 
below  the  nominal  gage  on  all  sizes  be- 
tween .250  ins.  and  .500  ins.,  both  in- 
clusive. For  all  sizes  above  .500  ins. 
to  1.00  ins.,  the  average  variation  in 
diameter  shall  not  exceed  .015  ins. 
above  or  below  the  nominal  gage.  Rods 
are  furnished  in  coils  approximately  36 
ins.  in  diameter,  and  the  rod  in  each 
coil  is  furnished  in  one  piece,  without 


Rome  Finished  Rods  Ready  for 
Shipment 


Joints.  The  illustration  above  shows 
finished  rods  ready  for  shipment.  For 
other  Rome  Wire  Company  products 
see  display  advertisement  on  page  1247. 
—Adv. 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa. 

Taunton-New  Bedford  Copper  Co.,  Taun- 
ton, Mass,  (rods  and  sheets) 

Wheeler  Condenser  & Engineering  Co.. 
Carteret,  N.  J.  (tubing)  “Crescent." 

Wolverine  Tube  Co.,  1411  Central  Ave., 
Detroit,  Mich,  (tubing) 

COPPER  SULPHATE.— CuSO,.  A salt 
whose  solution  is  used  as  the  principal 
electrolyte  in  primary  cells  of  the  gravity 
or  Daniell  type,  which  formerly  were  used 
extensively  in  closed-circuit  telegraphy  and 
railroad  and  other  signaling.  It  is  usually 
obtained  in  large  blue  crystals,  and  is 
commercially  called  blue  vitriol  or  blue- 
stone. 

Manufacturers: 

American  Electrical  Works,  Phillipsdale. 
R.  I.  “Emelectric." 

193 


American  Smelters  Securities  Co.,  Mer- 
chants Exchange  Bldg.,  San  Fran- 
cisco, Cal.  “Selby.” 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York,  N.  Y. 

COOPER  & CO.,  CHARLES,  194  Worth 
St.,  New  York,  N.  Y. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati.  Ohio. 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT.” 

Mallinkrodt  Chemical  Works,  St.  Louis, 
Mo. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  “Optimus.” 

COPPER  WIRE,  BARE.— See  Wire,  cop- 
per, bare;  also  Wire,  trolley. 

COPPERS,  BATTERY.— Electrodes  used 
in  some  forms  of  wet  primary  cells.  They 
are  made  of  two  or  three  strips  of  sheet 
copper  bent  and  fastened  together  with 
rivets  in  the  form  of  a star.  A rod  or 
insulated  wire  attached  to  the  strips  leads 
up  through  the  battery  cover  to  form  one 
terminal.  This  type  is  used  in  the  Daniell 
and  gravity  cells. 

Manufacturers: 

Beattie  Zinc  Works,  Reading,  Mass. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell." 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Edes  Mfg.  Co.,  The,  Water  St.,  Ply- 
mouth, Mass. 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

COPPERCLAD  STEEL  W I R E.  — See 
Wire,  copperclad  steel. 

COPPERS,  SOLDERING,— Soldering  cop- 
pers are  square  castings  with  pointed  tips 
made  of  pure  copper  designed  to  be  heated 
in  'a  gas  furnace,  Are  pot  or  blow  torch 
and  to  retain  sufficient  heat  to  melt  solder 
for  a few  moments.  They  are  made  in  a 
number  of  sizes  weighing  from  a few 
ounces  to  4 lbs.  or  more.  The  size  depends 
upon  the  nature  -'of  the  work  to  be  sol- 
dered; very  large  or  heavy  work  conduct- 
ing the  heat  away  from  the  copper  very 
rapidly  requires  a heavy  copper,  while 
light  terminals  or  other  similar  work  re- 
quires only  a small  copper. 

These  devices  are  commonly  spoken  of 
as  soldering  irons  but  as  the  tip  is  always 
made  of  copper  the  term  "soldering  cop- 
pers" is  more  accurate  and  is  preferred 
by  most  dealers'  and  manufacturers.  Spe- 
cial tips  are  sometimes  made  for  light  work 
where  the  space  available  is  not  large 
enough  for  an  ordinary  copper.  When  an 
electric  soldering  iron  is  used  the  copper 
is  usually  hollow  and  has  the  heating  ele- 
ment within  it,  and  in  other  cases  is  solid 
with  the  element  around  It.  Soldering 
coppers  are  generally  sold  without  handles, 
merely  having  an  iron  rod  fastened  to  the 
copper  head  and  pointed  at  the  other  end 
to  be  driven  into  a wooden  handle.  Also 
see  Irons,  electric,  soldering  and  tipping; 
also  Irons,  soldering,  miscellaneous. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phila- 
delphia, Pa. 

Bernz  Co..  Otto,  17-37  Ashland  St.,  New-i 
ark.  N.  J.  "Always  Reliable." 

Commutator  Co.,  125  1st  St.,  N.,  Minne- 
apolis, Minn. 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

Follansbee  Bros.  Co.,  Liberty,  2nd,  3rd 
Aves.  & Short  St.,  Pittsburgh,  Pa. 

HERBST,  PAUL  W..  Chicago.  111.  We 
specialize  in  coppers  designed  for 
switchboard  assemblers  and  adjusters. 
See  display  adv.  page  1258. — Adv. 

Hungerford  Brass  & Copper  Co.,  U.  T.,  80 
Lafayette  St.,  New  York,  N.  Y.  "Star 
Brand." 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI..  New  York,  N.  Y. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
"Millers  Falls." 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis.  Mo. 

Motor  Products  Corp.,  Detroit,  Mich. 
“Diamond  Detroit." 
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Paciflo  Metal  Works,  163-159  1st  St. 
San  Francisco,  Cal. 

Peck,  Stow  & Wilcox  Co.,  The,  South- 
ington, Conn.  “Pexto.” 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Taunton-New  Bedford  Copper  Co.,  Taun- 
ton, Mass. 

COPPERSERT. — Trade  name  for  electric 
boiler  insert  type  heaters  manufactured  by 
the  Electric  Heating  & Mfg.  Co.,  West- 
lake  & Republican  Sts.,  Seattle,  Wash. 

COPPERWELD. — Trade  name  for  cop- 
perclad  steel  wire  manufactured  by  the 
Copper  Clad  Steel  Co.,  Rankin,  Pa. 

COPYING  MACHINES,  ELECTRICALLY 
OPERATED. — These  machines  are  used  to 
copy  letters,  orders,  statements,  telegrams, 
drawings,  etc.  They  are  generally  ma- 
chines operating  by  pressing  the  original 
copy  against  a sheet  of  moistened  copy 
paper.  Small  motors  are  used  to  operate 
the  machines,  and  the  pressure  of  the  pa- 
per on  the  copy  paper  is  obtained  by  a 
series  of  rollers,  usually  provided  with 
automatic  adjustment  features.  A small 
amount  of  clean  water  and  a supply  of 
copy  paper  are  kept  in  the  machine  and 
when  the  copy  has  been  made  the  sheet 
is  automatically  cut  off  to  a uniform  size. 

Manufacturers: 

Regina  Co.,  The.  47  W.  34th  St.,  New 
York,  N.  Y.  “Victoria.*’ 

COPYRIGHTS.  — Copyrighting  in  the 
United  States  means  the  registering  of 
printed  matter,  works  or  art  or  the  like 
with  the  Register  of  Copyrights  (at  Wash- 
ington, D.  C.)  to  guard  against  a copying 
of  the  same  for  a period  of  28  years.  To 
secure  such  statutory  protection,  there 
must  be  literary  or  artistic  merit  as  well 
as  novelty  In  what  is  presented,  a proper 
notice  of  the  proposed  copyright  must  be 
on  the  work  when  first  distributed,  and 
this  must  be  printed,  although  blueprints 
or  manuscripts  can  be  copyrighted  under 
some  conditions.  In  the  electrical  liner 
new  books,  catalogs,  wiring  diagrams,  col- 
lections of  formulas  or  tables  and  the  like 
are  commonly  protected  in  this  manner. 

However,  copyright  protection  does  not 
extend  to  distinctive  marks  or  names 
(which  may  be  protected  by  trade-mark 
registrations),  nor  does«it  guard  against 
a duplication  of  objects  of  manufacture  il- 
lustrated in  the  copyrighted  catalogs,  cir- 
culars or  the  like.  For  the  latter  purpose 
Design  Patents  can  protect  against  a dup- 
lication of  the  ornamental  form.  Structural 
Patents  against  a copying  of  the  general 
structure,  and  Process  Patents  against 
duplicating  the  method  of  manufacture. 

CORBIN. — Trade  name  for  electric  door 
openers  and  electric  door  locks  manufac- 
tured by  the  P.  & F.  Corbin  Division  of 
American  Hardware  Corp.,  New  Britain 
Conn. 

CORBIN  CABINET  LOCK  CO.— New 
Britain,  Conn.  Manufacturer  of  cabinet 
locks,  padlocks  and  hardware  specialties. 
Business  established  1882.  General  Man- 
ager, C.  H.  Baldwin.  Branch  offices  and 
warehouses,  21  Warren  St.,  New  York 
N.  Y.;  62  N.  6th  St.,  Philadelphia,  Pa.; 
66  E.  Lake  St.,  Chicago,  111. 

CORBIN  DIVISION,  P.  & F.,  OF  AMER- 
ICAN HARDWARE  CORP.— New  Britain, 
Conn.  Manufacturer  of  electric  door 
openers  and  door  locks.  Vice-president 
and  general  manager,  Charles  B.  Parsons 
Main  office  and  factory,  New  Britain. 
Conn.  Branch  offices,  101  Park  Ave.,  New 
York,  N.  Y.;  8th  & Arch  Sts.,  Philadelphia, 
Pa.;  60  W.  Lake  St.,  Chicago,  111. 

CORA. — Trade  name  for  commercial 
lighting  units  manufactured  by  the  (Con- 
solidated Lamp  & Glass  Co.,  Coraopolls,  Pa. 

CORD. — A small  cable,  very  flexible  and 
substantially  Insulated  to  withstand  wear. 
There  is  no  well  defined  dividing  line  be- 
tween a cord  and  cable  In  respect  to  size 
and  likewise  none  in  respect  to  the  char- 
acter of  Insulation  between  a cord  and  a 
stranded  wire.  Many  types  of  cords  have 
an  insulating  covering  consisting  princi- 
pally of  rubber. 

CORD  ADJUSTERS,  CONNECTORS 
CLAMPS,  HOLDERS,  SWITCHES 
WEIGHTS. — See  Adjusters,  cord;  Connec- 
tors, cord;  Clamps,  cord;  Holders,  cord1 
Switches,  pendent  and  cord;  Weights, 
cord,  telephone  switchboard. 

CORD,  BORDER  LIGHT.— See  Cable 
border  light. 


CORD,  FLEXIBLE,  ARMORED. - 

Stranded  cord  having  rubber  and  cotton 
braid  insulation  twisted  together  with  8 
cotton  or  jute  filler  or  having  a protecting 
braid,  and  covered  with  an  outer  wrapping 
of  flexible  Interlocked  steel  armor,  or  a 
woven  braid  of  fine  steel  or  copper  wire. 
Cords  of  this  type  are  made  to  stand  ex- 
ceptionally hard  wear.  They  are  much 
used  for  inspection,  trouble  and  other  ex- 
tension hand  lamps,  small  tools  and  ap- 
pliances in  machine  shops,  assembling  and 
erecting  shops,  garages,  engine  and  boiler 
rooms,  etc.  They  are  required  in  show 
windows  and  show  cases  to  prevent  the 
former  custom  of  window  dressers  attach- 
ing cards,  etc.,  by  pinning  to  lamp  cord. 
For  heavy  currents  requiring  large  con- 
ductors or  multiconductor  connections  this 
type  of  conductor  is  called  armored  cable 
(see  Cable,  armored). 

Manufacturers: 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Garland  Mfg.  Co.,  West  Pittsburgh,  Pa. 
“Sterling.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York,  N.  Y. 

Morse,  Frank  W„  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO. 
Fulton  Bldg.,  Pittsburgh.  Pa.  “Flex- 
steel.”  (See  display  adv.  pages  1302- 
1304.) 

Okonite  Co.,  The,  Canal  St.,  Passaic 
N.  J.  “Okonite.” 

Packard  Electric  Co.,  Warren,  Ohio. 
"“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Pratt-Chuck  Co.,  The,  Frankfort,  N.  Y. 
“Quickstrip.” 

ROME  WIRE  CO.,  Rome,  N.  Y.  (See 
display  adv.  page  1247.) 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

Triangle  Conduit  Co.,  50-52  Columbia 
Heights,  Brooklyn,  N.  Y.  “Triangle.” 

UNITED  STATES  RUBBER  CO.,  179C 
Broadway,  New  York,  N.  Y.  “U.  S.” 

Youngstown  Sheet  & Tube  Co.,  Stam- 
baugh  Bldg.,  Youngstown,  Ohio.  “Real- 
flex.” 

CORD,  FLEXIBLE,  BREWERY.— Cord 
used  for  pendants,  drop  cords  or  extension 
lamps  in  damp  places,  such  as  breweries. 
It  differs  from  ordinary  lamp  cord  only  in 
that  the  outer  braid  is  saturated  with 
weatherproofing  compound,  while  lamp  cord 
has  a dry  glaze  cotton  covering.  It  con- 
sists of  two  stranded  conductors,  cotton 
wound,  insulated  with  vulcanized  rubber 
and  covered  with  cotton  braid  and  then 
twisted  into  pairs. 

Manufacturers: 


A-A  Wire  Co.,  Inc.,  60  E.  42nd  St.,  New 
York.  N.  Y. 

American  Electrical  Works,  Philllpsdale, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  the  well 
known  “Americore”  brewery  cord. — 
Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  62  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  adv.  page  1252.) 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldenite.” 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York,  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton. Mass.  “B.I.W.” 

Bourn  Rubber  Co.,  68  Warren  St.,  Provi- 
dence, R.  I. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 


COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket,  R.  I. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  “Detroit.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 
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Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite” 
new  code  flexible  brewery  cord  Is  made 
up  of  two  flexible  conductors,  seam- 
.less  rubber  insulated,  braided,  twisted 
and  saturated  with  weatherproof  com- 
pound. Made  in  sizes  10,  12,  14,  16  and 
18  B.  & S.  For  other  “Paranite”  prod- 
ucts, see  pages  1235-1239. — Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  “Eagle  Brand.” 

Morse,  fYank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Okonite  Co.,  The,  Canal  St.,  Passaic,  N.  J. 
“Okonite.” 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N . J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  brewery  cord  is  furnished  with 
two  stranded  tinned  copper  conductors, 
each  insulated  with  seamless  rubber  in- 
sulation and  covered  with  one  weather- 
proof braid  after  which  the  two  are 
twisted  together.  The  16  gage  brewery 
cord  illustrated  shows  the  stranded 


Rome  Flexible  Brewery  Cord 


conductor  first  wrapped  with  fine  Sea 
Island  cotton,  then  the  seamless  rubber 
Insulation  and  finally  the  black  weath- 
erproof braid.  All  Rome  Wire  is  man- 
ufactured from  copper  having  98  per 
cent  conductivity  conforming  to  the 
strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  For 
other  Rome  Wire  products  see  display 
advertisement  on  page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.S.” 


CORD,  FLEXIBLE,  CANVASITE.— A 

type  of  lamp  cord  adapted  for  use  as  drop 
cords,  portable  extensions  and  other  cords 
receiving  hard  usage  in  damp  places,  such 
as  cellars,  garages  and  manufacturing 
Plants.  It  consists  merely  of  brewery 
cord  with  an  additional  coating  of  weath- 
erproofed braid.  Two  stranded  rubber- 
insulated  conductors  having  weather- 
proofed braids  are  twisted  into  a pair  and 
then  covered  with  an  additional  cotton 
braid  which  is  saturated  with  weather- 
proof compound.  When  no  compound  is 
applied  to  the  braid,  it  is  called  “abrasion- 
proof  cord”  and  is  suitable  for  use  in  dry 
places. 

A-A  Wire  Co.,  Inc.,  50  E.  42nd  St.,  New 
York,  N.  Y. 


American  Electrical  Works,  Philllpsdale, 
R.  I.  “Emelectric.” 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune.” 
“Triton.”  (See  display  adv.  page  1252.) 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York,  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 


Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.  I.  W.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldenite.” 

Bourn  Rubber  Co.,  68  Warren  St.,  Provi- 
dence, R.  I. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Detroit  Insulated  Wire  Co.,  Wesson  Ave. 

& Albert  St.,  Detroit.  Mich.  “Detroit.” 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1246.) 
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Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO..  Jonesboro,  Ind.  See  display 
advertisement  on  pages  1235-1239. — 
Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Marion  Insulated  Wire  & Rubber  Co. 
Marion,  Ind.  “Eagle  Brand.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Okonite  Co.,  The,  Canal  St.,  Passaic 
N J.  “Okonite.” 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N 
3rd  St..  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  canvasite  cord  is  furnished  with 
two  stranded  tinned  copper  conductors, 
each  insulated  with  seamless  rubber 
insulation  and  covered  with  one  weath- 
erproof braid,  after  which  the  two  are 
twisted  together  and  covered  with  an 
additional  weatherproof  braid  as  fur- 
ther protection  against  dampness.  Can- 


Rome  Flexible  Canvasite  Cord 


vasite  cord  is  the  same  as  Brewery 
cord  except  for  the  final  covering  of 
weatherproof  braid.  All  Rome  Wire  is 
manufactured  from  copper  having  98 
per  cent  conductivity  conforming  to  the 
strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  The 
16  gage  canvasite  cord  is  illustrated. 
For  other  Rome  Wire  Company  prod- 
ucts see  display  advertisement  on  page 
1247.— Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201  De- 
vonshire St.,  Boston,  Mass.  “Simplex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 


aru. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 


CORD,  FLEXIBLE,  DECK  OR  MARINE 

— A portable  cord  designed  to  withstand 
rough  usage  in  very  damp  places,  as  on 
a ship  or  dock.  It  generally  consists  of 
two  stranded  conductors  each  insulated 
with  a coating  of  vulcanized  rubber  and 
covered  with  a cotton  braid,  which  arc 
twisted  into  pairs.  Jute  fillers  are  used  to 
make  the  cord  round  and  a coating  of  vul- 
canized rubber  and  cotton  braid  added 
The  cotton  braid  is  then  saturated  with  a 
weatherproof  compound.  Sometimes  also 
called  deck  cable. 


Manufacturers: 

A-A  Wire  Co..  Inc.,  50  E.  42nd  St.,  New 
York,  N.  Y. 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune," 
“Triton.”  (See  display  adv.  page  1252.) 

Bay  State  Insulated  Wire  & Cable  Co., 
Hyde  Park.  Mass. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldenite.” 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York.  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.I.W.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co..  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  “Detroit.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HAB1RSHAW  ELECTRIC  CABLE  CO., 
Point  St..  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite.” 
(See  display  adv.  pages  1235-1239.) 

Marine  Electric  Co.,  195  Fremont  St. 
San  Francisco,  Cal.  “Meco.” 

Marion  Insulated  Wire  & Rubber  Co. 
Marion,  Ind.  “Eagle  Brand.” 

Okonite  Co.,  The,  Canal  St.,  Passaic 
N.  J.  “Okonite.” 


Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N 
3rd  St.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  deck  cables  are  made  with  two 
stranded  copper  conductors  insulated 
with  seamless  rubber  insulation  cov- 
ered with  braid.  The  two  wires  are 
twisted  together  with  a jute  filler 
which  is  then  insulated  with  a wall  of 
seamless  rubber  to  which  two  addition- 
al weatherproof  cotton  braids  are  add- 
ed. The  14  gage  Deck  Cable  illustrat- 


Rome  Flexible  Deck  Cable 


ed  shows  the  various  coverings  de- 
scribed. All  Rome  Wire  is  manufac- 
tured from  copper  having  98  per  cent 
conductivity  conforming  to  the  strict 
general  specifications  of  the  Rome  Wire 
Company,  and  high  grade  materials 
are  used  throughout.  For  other 
Rome  Wire  products  see  display  ad- 
vertisement on  page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201  De- 
vonshire St.,  Boston,  Mass.  “Simplex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

Tubular  Woven  Fabric  Co.,  Main  & Car- 
ver Sts.,  Pawtucket,  R.  I.  “Duracord.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.S.” 

CORD,  FLEXIBLE,  LAMP.— Lamp  cord 
is  the  most  widely  used  type  of  flexible 
cord.  It  is  used  for  pendants,  drop  cords, 
for  wiring  shower  or  other  chain  fixtures, 
lor  table  and  other  portable  lamps,  and 
for  other  extensions  In  dry  places  where 
the  usage  is  not  hard.  It  is  also  occa- 
sionally used  for  bell  and  annunciator  wir- 
ing and  for  other  purposes  where  a flexible 
conductor  having  a neat  covering  is  de- 
sirable. It  is  composed  of  two  stranded 
conductors,  generally  No.  16  or  18  A.  W. 
G.,  each  covered  with  a serving  of  cotton, 
a coating  of  vulcanized  rubber  and  an 
outer  braid  of  cotton  or  silk.  The  con- 
ductors are  usually  twisted  together  into 
pairs,  although  in  some  cases  they  are 
laid  parallel  and  covered  with  another  cot- 
ton or  silk  braid.  Green  and  yellow  cotton 
braids  are  the  coatings  commonly  used,  but 
the  silk  braids  are  also  made  in.  various 
other  colors. 

Manufacturers: 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

'AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  lamp  cord.  National  Electrical 
Code  standard. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldenite.” 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York,  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.I.W.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket,  R.  I. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence  R.  I.  (See 
descriptive  advertisement  under  Wire, 
asbestos-covered. — Adv. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  “Detroit.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

INDEPENDENT  LAMP  & WIRE  CO. 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite” 
lamp  cord  (type  “C”),  glazed  cotton 
twisted,  is  made  in  sizes  22  to  10 
B.  & S.  Type  “C”  silk  covered  braid- 


ed and  twisted  lamp  cord,  in  same  sizes 
as  above.  “Paranite”  parallel  new 
code  lamp  cord  (Type  “P.  O.”)  Is  made 
in  two  finished,  glazed  cotton  covered, 
and  silk  covered.  Sizes  run  from 
No.  22  to  No.  10  B.  & S.,  in  both  cov- 
erings. For  other  Indiana  Rubber  St 
Insulated  Wire  Co.'s  products,  see  dis- 
play advertising  on  pages  1235-1239. — 
Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Marlon  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  “Eagle  Brand.” 

Morse,  Frank  W.,  289  Congress  St.f  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Okonite  Co.,  The,  Canal  St.,  Passaic, 

N.  J.  “Okonite.” 

Packard  Electric  Co.,  Warren,*  Ohio. 
“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St.,  Philadelphia,  Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F.,  Montreal,  Que.,  Can. 

ROCKBESTOS  PRODUCTS  CORP.,  P. 

O.  Drawer  1102,  New  Haven,  Conn. 
Roebling’s  Sons  Co.,  John  A.,  Trenton, 

N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  lamp  cords  are  manufactured  to 
meet  all  requirements,  using  annealed 
copper  wires  of  No.  30  Brown  & Sharpe 
gage,  having  a diameter  of  .01  in. 
twisted  into  a cable  of  the  required 
carrying  capacity.  The  conductor  is 


Rome  Twisted  Pair  Lamp  Cord 


then  covered  with  fine  Sea  Island  cot- 
ton, after  which  it  is  insulated  with 
seamless  rubber  and  finished  with  an 
outer  braid  of  silk  or  cotton  of  de- 
sired color.  The  conductors  may  be 
furnished  single,  or  twisted  together  or 
laid  parallel  and  braided  over  all  with 
either  silk  or  cotton.  Above  is  illus- 
trated the  No.  18  Brown  & Sharpe  gage 
twisted  pair  lamp  cord  with  green  and 
yellow  cotton  braid.  Below  is  shown 
the  No.  18  parallel  lamp  cord  with  dry 
cotton  braid.  All  copper  wire  used  in 


Rome  Parallel  Lamp  Cord 

Rome  lamp  cords  conforms  to  the  strict 
general  specifications  for  Rome  bare 
copper  wire  (see  that  classification). 
For  other  Rome  Wire  Company  prod- 
ucts see  display  advertisement  on  page 
1247.— Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.S.” 

CORD,  FLEXIBLE,  PACKINGHOUSE.— 
Consists  of  two  stranded  rubber-insulated 
conductors,  each  provided  with  a cotton 
braid,  twisted  together  with  a filler  of  jute 
or  similar  material  to  form  a round  cord 
and  protected  by  two  outer  weatherproofed 
braids.  It  is  suitable  for  pendent  or  port- 
able use  in  damp  places  and  will  with- 
stand very  hard  wear;  largely  used  in  meat 
packing  establishments  and  the  like. 

Manufacturers: 

A-A  Wire  Co.,  Inc.,  50  E.  42nd  St.,  New 
York,  N.  Y. 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

ATLANTIC  INSULATED  WIRE  & CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  adv.  page  1252.) 

Bay  State  Insulated  Wire  & Cable  Co., 
Hyde  Park,  Mass. 

Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111.  “Beldenite.” 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St.,  New  York,  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.I.W.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 
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Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co..  4561-4647 
Wesson  Ave.,  Detroit,  Mich.  “Detroit.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Rose  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite.” 
(See  display  adv.  pages  1235-1239.) 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  “Eagle  Brand.” 

Okonite  Co.,  The,  Canal  St.,  Passaic 
N.  J.  “Okonite.” 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  packing  house  cord  is  made  with 
two  stranded  tinned  copper  conductors 
each  covered  with  seamless  rubber  in- 
sulation not  less  than  A in.  in  thick- 
ness. Each  conductor  is  covered  with 
a cotton  braid  and  twisted  together 
with  jute  filler  and  finished  with  two 
weatherproof  braids.  The  14  gage 


Rome  Packing  House  Cord 


Packing  house  cord  illustrated  shows 
the  first  wrapping  of  fine  Sea  Island 
cotton,  the  Individual  seamless  rubber 
insulation  and  first  weatherproof  braid, 
the  Jute  filler  and  the  final  two  cover- 
ings of  black  weatherproof  braid.  All 
Rome  Wire  is  manufactured  from  cop- 
per having  98  per  cent  conductivity 
conforming  to  the  strict  general  speci- 
fications of  the  Rome  Wire  Company, 
and  high  grade  materials  are  used 
throughout.  For  other  Rome  Wire 
products  see  display  advertisement  on 
page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St..  New  York,  N*  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO..  201  De- 
vonshire St.,  Boston,  Mass.  “Simplex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO..  179< 
Broadway.  New  York,  N.  Y.  “U.S.” 

CORD,  FLEXIBLE,  PORTABLE 
HEATER. — Cord  used  for  connecting  elec- 
tric pressing  irons,  air  heaters,  soldering 
irons,  disk  stoves  and  other  household  and 
Industrial  heating  appliances  taking  not 
over  660  watts  and  whose  cords  are  likely 
to  be  exposed  to  a high  temperature.  A 
stranded  conductor  Is  covered  with  a sepa- 
rator, usually  a tight,  close  wind  of  fine 
cotton,  then  a layer  of  rubber  at  least  1/64 
in.  thick,  or  an  impregnated  felted  asbestos 
covering  is  applied.  A braid  of  asbestos 
enclosed  by  an  outer  braid  is  applied  over 
the  insulation.  Each  conductor  may  be 
covered  by  the  outer  braid  or  it  may  bind 
the  two  twisted  conductors  together,  form- 
ing a round  cord.  The  felted  asbestos  in- 
sulation is  protected  in  the  same  way  by 
an  outer  braid.  In  some  cases  the  outer 
braid  is  made  of  heavy  twine  instead  of 
glazed  cotton.  Where  the  conductors  are 
covered  separately,  they  are  twisted  into 
a pair. 

Manufacturers: 

A-A  Wire  Co.,  Inc.,  50  E.  42nd  St.,  New 
York;  N.  Y. 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich. 

American  Electrioal  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

CORD,  flexible,  portable  heater. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  heater  cord. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  III.  “Beldenlte.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto,  Ont.,  Can. 


COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket,  R.  I. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I.  (See 
descriptive  advertisement  under  Wire, 
asbestos-covered.) — Adv. 

Driver-Harris  Co.,  Harrison,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  nages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-5.) 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
displav  adv.  page  1251A 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite” 
heater  cord  is  made  in  three  styles: 
twisted,  covered  as  a pair;  twisted, 
covered  individually  and  parallel,  cov- 
ered. Sizes  run  from  No.  18  to  No.  in 
B.  & S.  For  other  “Paranite”  products 
see  display  advertisement  on  pages 
1235-1239.— Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St..  Lowell,  Mass. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  “Eagle  Brand.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Okonite  Co.,  The,’  Canal  St.,  Passaic, 
N.  J.  “Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F..  Montreal.  Que..  Can. 

ROCKBESTOS  PRODUCTS  CORP.,  P.  O. 
Drawer  1102,  New  Haven,  Conn. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome.  N.  Y.  Rome 
Wrire  heater  cord,  for  use  with  perco- 
lators, toasters,  flatirons,  water  heat- 
ers, etc.,  is  ordinarily  furnished  in  Nos. 
14,  16  and  18  gage.  The  conductor  is 
extra  flexible,  covered  with  a x cotton 
wind,  insulated  with  rubber  compound, 
braided  asbestos  fibre,  and  finished  with 
a gray  or  black  glazed  cotton  outer 
braid.  The  outer  braid  can  be  fur- 


Rome  Flexible  Heater  Cord 


Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.  I.  W.” 

Bourn  Rubber  Co.,  68  Warren  St.,  Provi- 
dence, R.  I. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.”. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket,  R.  L 

Detroit  Insulated  Wire  Co.,  Wesson  Ave 
& Albert  St.,  Detroit,  Mich.  “Detroit.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite” 
reinforced  portable  cord,  Type  “P,”  is 
covered  with  a glazed  cotton  braid; 
also  furnished  with  silk  braid  if  de- 
sired. Sizes  run  from  18  to  10  B.  & S. 
Type  “P.  W.  P.”  of  same  general 
specifications  as  above,  is  covered  with 
a weatherproof  braid.  “Paranite”  spe- 
cial reinforced  portable  cord.  Type 
“P.  S.”  Is’made  in  sizes  18  and  16  only. 
Can  be  supplied  with  silk  outside  braid, 
or  (in  type  “P.  S.  W.  P.”)  with 
weatherproof  outside  braid.  For  other 
“Paranite”  products,  see  pages  1235- 
1239.— Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Okonite  Co.,  The,  Canal  St.,  Passaic, 
N.  J.  “Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St..  Philadelphia,  Pa. 

ROME  WIRE  CO.,  Rome.  N.  Y.  Rome 
Wire  reinforced  portable  cord  is  fur- 
nished with  two  stranded  copper  con- 
ductors insulated  with  seamless  rubber 
Insulation  and  cotton  braid,  twisted  to- 
gether and  reinforced  with  another 
seamless  rubber  insulation  around  the 
two,  after  which  it  is  covered  with 


nished  in  other  colors  if  desired.  This 
type  of  cord  can  be  furnished  in  twisted 
pair,  twisted  pair  with  braid  over  all, 
or  parallel  with  braid  over  all.  The 
gauge  16  heater  cord,  twisted  pair, 
shows  the  various  coverings  described. 
All  Rome  Wire  is  manufactured  from 
copper  having  98  per  cent  conductivity 
conforming  to  the  strict  general  speci- 
fications of  the  Rome  Wire  Company, 
and  high  grade  materials  are  used 
throughout.  For  other  Rome)  Wire 
products  see  display  advertisement  on 
page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

SIMPLEX  ELECTRIC  HEATTNG  CO.. 
85  Sidney  St..  Cambridge,  Mass. 

Simplex  Wire  & Cable  Co.,  201  Devon*1 
shire  St.,  Boston,  Mass.  “Tirex.” 

Standard  Underground  Cable  Co.,  West- 
lnghouse  Bldg.,  Pittsburgh,  Pa. 
“Standard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

CORD,  FLEXIBLE.  REINFORCED.— 
Reinforced  cord  is  used  for  heavy  pendants, 
portable  lamps,  fans  and  other  appliances 
where  good  wearing  qualities  are  essential. 
It  consists  of  twisted-pair  lamp  cord  with 
an  additional  jacket  of  vulcanized  rubber, 
which  makes  it  round,  and  protected  by 
an  outer  cotton  or  silk  braid  which  is 
saturated  with  weatherproof  compound  in 
some  cases. 

Manufacturers: 

A-A  Wire  Co.,  Inc.,  50  E.  48nd  St.,  New 
York,  N.  Y. 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  ^‘Americore”  flexible  reinforced 
cord. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldenite.” 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St,,  New  York,  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Specia),”  “Hytest.” 


Rome  Reinforced  Flexible  Cord 


a black  weatherproof  braid,  a green 
and  yellow  cotton  braid,  or  plain  dry 
cotton  braid  as  desired.  The  18  gage 
reinforced  portable  cord  illustrated 
above  shows  the  various  coverings  de- 
scribed with  green  and  yellow  braid  a a 
the  final  covering.  All  Rome  Wire  la 
manufactured  from  copper  having  98 
per  cent  conductivity  conforming  to  the 
strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  For 
other  Rome  Wire  products  see  display 
advertisement  on  page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St„  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
Inghouse  Bldg.,  Pittsburgh,  Pa. 
“Standard.” 

Triangle  Conduit  Co.,  50-52  Columbia 
Heights.  Brooklyn,  N.  Y.  “Triangle.” 

Tubular  Woven  Fabric  Co.,  Main  & 
Carver  Sts.,  Pawtucket,  R.  I.  “Dura- 
cord.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.^\  **U.  8.” 

Wolf  & Davis.  71-73  Spring  St.,  New 
York,  N.  Y. 


CORD,  FLEXIBLE,.  SPECIAL  AND 
MISCELLANEOUS  NOT  OTHERWISE 
LISTED. — The  many  uses  to  which  flexible 
cords  are  put  and  their  special  require- 
ments for  such  service  do  not  permit  using 
any  standard  type  or  types  of  construction 
for  all  purposes.  Besides  those  listed 
above,  special  cords  are  made  to  meet  the 
requirements  of  extremely  hard  wear,  such 
as  “hard  usage”  cord,  or  high  tempera- 
tures, where  asbestos-protected  oords  are 
used,  or  to' withstand  oil  and  constant  vi- 
bration, as  on  automobiles,  etc.,-  and  for 
other  exceptional  and  miscellaneous  pur- 
poses. 

Manufacturers: 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Flexible  Woven  Cable  Co.,  170  Purchase 
St.,  Boston,  Mass.  “Wovenite.” 
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Gottschaik  Mfg.  Co.,  John  W.,  Philadel- 
phia, Pa. 

INDIANA  RUBBER  & INSULATED 
WIRETCO.,  Jonesboro,  Ind.  “Paranite.” 
(See  display  adv.  pages  1236-1239.) 

Marion  Insulated  Wire  & Rubber  Co.. 
Marion,  Ind.  “Eagle  Brand." 

NATIONAL  METAL  MOLDING  CO.. 
Pulton  Bldg.,  Pittsburgh,  Pa.  “Flex- 
cord"  portable  electric  cord  has  the 
strength  and  flexibility  to  stand  the 
hardest  kind  of  service.  The  wires 
have  a double  protective  treatment. 
They  are  rubber- insulated  and  covered 
with  a loom  braid.  The  braid  is  treat- 
ed with  a compound  that  prptects  the 
wires  from  being  damaged  by  water, 
corrosion,  etc.  See  display  adv.  on 
pages  1302-4. — Adv. 

CORD,  FLEXIBLE,  STAGE  OR 
THEATER.— Cord  very  similar  to  packing- 
house cord.  It  consists  of  two  stranded 
conductors  with  a rubber  coating  and  cot- 
ton braid  on  each  conductor  impregnated 
with  a weatherproof  compound.  The  con- 
ductors are  then  twisted  with  a Ailing  of 
Jute  to  make  a round  cord,  and  two  cotton 
braids  each  impregnated  with  a weather- 
proofing compound  are  then  applied.  It  is 
used  for  portable  lights  on  lecture  plat- 
forms, theater  stages  and  the  like.  Some- 
times called  “stage  cable,"  but  should  not 
be  confused  with  border- light  cable  (see 
Cable,  border- light). 

Manufacturers:  ' 

A- A Wire  Co.,  Inc.,  60  E.  42nd  St.,  New 
York,  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations^  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  “Americore"  heater  or  stage 
cable. — Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  62  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,"  “Neptupe." 
“Triton."  (See  display  adv.  page  1252.) 

Bay  State  Insulated  Wire  & Cable  Co., 
Hyde  Park.  Mass. 

BELDEN  MPG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111. 

Bishop  Gutta-Percha  Co.,  420-430  E.  26th 
St..  New  York,  N.  Y.  “Balata,"  “Par- 
axel."  “Bishop  Standard,"  “Bishop 
Special,"  “Hytest." 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton. Mass.  “B.  L W." 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto.  Ont.,  Can. 
“Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont.,  Can. 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence.  R.  I. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
A Albert  St.,  Detroit,  Mich.  “Detroit." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y <SAe  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  “Paranite" 
theater  or  stage  cable  (type  “T").  is 
made  in  sizes  14  to  2 B.  & S.  For 
other  “Paranite"  products  see  pages 
1235-1239.— Adv. 

Knickerbocker  Annunciator  Co.,  116  West 
St..  New  York.  N.  Y. 

Okonite  Co.,  The.  Canal  St.,  Passaic, 
N.  J.  “Okonite." 

Pennefather,  James  S.,  358  W.  43rd  St.. 
New  York.  N.  Y. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  8t.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See  dis- 
play adv.  page  1247.) 

Safety  Insulated  Wire  & Cable  Co..  114 
Liberty  St.,  New  York,  N.  Y.  “Safety." 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex." 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 
“Standard." 

CORD,  LEATHER.  FOR  CAR  BELLF 
AND  REGISTERS. — Some  street  and  other 
electric  railway  companies  prefer  to  use 
leather  cord  instead  of  braided  cordage  for 
the  bell  signals  and  for  operating  the  fare 
registers.  The  cord  used  is  merely  a pound 


strip  of  leather  similar  in  quality  to  round 
leather  belting.  It  is  flexible,  but  will  re- 
tain its  position  and  shape.  Leather  cord 
is  quite  strong  and  will  wear  well.  It  is 
provided  with  splicers  and  terminal  clips: 
for  these'  see  Splicers,  cord.  Also  see  Cord 
or  cordage,  braided. 

Manufacturers: 

Brill  Co.,  The  J.  G..  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Rhoads  & Sons,  J.  E.,  12  N.  3rd  St., 
Philadelhpia,  Pa. 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

CORD  OR  CORDAGE,  BRAIDED.— For 
lamp  suspensions,  street-car  registers  and 
bells,  trolleys,  etc.,  various  forms  of 
weatherproof  cords  are  used.  These  are  of 
braided  cotton  weatherproofed,  braided  cot- 
ton with  wire  oenter,  and  of  hemp.  They 
should  be  strong,  especially  those  for  arc 
lamps  and  trolley  ropes, • and  have  good 
wearing  qualities  in  addition  to  being 
waterproof. 

Manufacturers: 

Gottschaik  Mfg.  Co.,  John  W.  Philadel- 
phia, Pa.  “Linotape." 

Hoffman-Corr  Mfg.  Co.,  312  Market  St., 
Philadelphia,  Pa. 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway.  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

SAMSON  CORDAGE  WORKS,  Boston, 
Mass.  Manufacturers  of  braided  cot- 
ton cordage,  in  all  sizes  and  colors  for 
all  purposes.  Samson  Spot  Cord  (trade 


Samson  Spot  Cord 


mark  registered  in  U.  S.  Patent  Office) 
is  made  of  extra  quality  cotton  yarn, 
carefully  Inspected  and  guaranteed, 
free  from  all  imperfections  of  braid  and 
finish.  The  co’ored  spots  in  any  color 
are  a trade  mark  used  only  with  Sam- 
son Spot  Cord.  Samples  and  informa- 
tion gladly  furnished  on  request. — Adv. 

Silver  Lake  Co.,  Newtonville,  Mass. 

Wolf  & Davis,  71-73  Spring  St.,  New 
York.  N.  Y. 

CORDS.  FLEXIBLE,  DETACHED  AP- 
PLIANCE.—Manufacturers  of  portable 
lamps,  heating,  motor-driven  or  other  elec- 
trical appliances  almost  invariably  supply 
with  each  appliance  a flexible  cord  for  con- 
necting it  to  the  supply  circuit.  This  has 
an  attachment  plug  at  one  end  to  connect 
to  the  circuit  receptacle  or  socket,  and  has 
the  other  end  either  permanently  connected 
to  the  appliance  or  has  it  provided  with  a 
special  plug  for  connecting  to  the  terminals 
of  the  appliance.  In  the  latter  case  the 
cord  with  its  end  plugs  beoomes  a separate 
auxiliary  to  the  appliance.  Appliance  ter- 
minals have  been  standardized  to  only  a 
limited  extent;  as  a rule,  a manufacturer 
of  heating  appliances,  for  instance,  has  all 
his  appliance  terminals  of  one  type  so  that 
any  of  his  cords  may  be  used  with  any  of 
his  appliances  They  are  seldom,  however, 
Interchangeable  with  other  makes  of  ap- 
pliances. For  the  convenience  of  persons 
using  several  makes  of  appliances  there 
have  been  placed  on  the  market  detached 
cords  equipped  at  one  end  with  attachment 
plugs,  usually  of  standard  separable  type, 
and  at  the  other  end  with  a special  plug 
designed  to  fit  over  any  of  the  round  or 
flat  prong  types  of  appliance  terminals. 
These  cords  are  made  in  various  lengths 
and  either  of  ordinary  lamp  cord,  or  rein- 
forced, or  portable  heater  cord  as  conditions 
of  use  require. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada." 

Canadian  ^General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

New  England  Electrical  Works,  Lisbon, 
N.  H. 


Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  (See 


display  adv.  page  1247.) 

Triangle  Conduit  Co..  60-52  Columbia 
Heights,  Brooklyn,  N.  Y.  “Tricord." 
UNITED  STATES  RUBBER  CO.,  1790 

n j xTam.  Va.I#  XT  V ««TT  ja  " 


CORDS,  FLEXIBLE,  TELEPHONE 
SWITCHBOARD  AND  RECEIVER.— A tele- 
phone switchboard  cord  is  a flexible  cord 
conductor  with  a plug  at  one  end  Two 
cords  (forming  a pair)  are  electrically  con- 
nected together  at  their  other  ends.  The 
cord  circuit  from  plug  to  plug  is  the  means 
of  connecting  subscriber  lines.  The  answer- 
end  is  used  to  answer  the  calling  sub- 
scriber. The  calling  end  is  used  to  connect 
to  the  oalled  line  through  the  Jack.  These 
cords  generally  have  a very  rugged  con- 
struction and  a very  closely  braided  cover- 
ing over  fine  copper  tinsel  conductors.  Oc- 
casionally switchboard  cords  whose  con- 
ductors are  steel  wire  are  used,  each  steel 
wire  being  covered  with  a wrapping  of  fine 
copper  wire  to  add  conductivity.  It  lasts 
longer  than  tinsel  cord,  but  has  more  trans- 
mission loss.  „ , , 

Receiver  cords  are  flexible  conductors 
which  connect  the  receiver  to  the  rest  of 
the  telephone  set.  They  have  two  conduc- 
tors each  made  of  fine  copper  tinsel  for 
flexibility  and  insulated  by  silk  and  cotton 
coverings  and  braids.  One  form  of  receiver 
cord  is  a straining  cord  in  which  one  end 
is  braided  without  conductors,  intended  to 
be  tied  to  a stationary  lug  to  take  the 
strain  off  the  tinsel  or  other  conductors. 


Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  “Ameri- 
core"  rubber  covered  switchboard  ca- 
bles, National  Electrical  Code  standard. 
Flexible  tinned  copper  conductor;  also 
“Americore"  twin  wires  and  cables.— 


Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York,  N.  Y. 

Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111.  , 

Chicago  Hand  Phone  Co.,  611  W.  Jackson 
Blvd.,  Chicago,  111. 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit.  Mich.  “Detroit." 
Gottschaik  Mfg.  Co.,  John  W.,  Philadel- 


pnm,  irtt.  _ „ 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 
Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York.  N.  Y. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion.  Ind.  “Eagle  Brand." 

Monarch  Telephone  Mfg.  Co..  Fort  Dodge. 


Iowa. 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St..  Philadelphia,  Pa. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See  dis- 
play adv.  page  1247.) 

Runzel-Lens  Electric  Mfg.  Co.,  1761  N. 

Western  Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “De  Veau." 

Stromberg- Carlson  Telephone  Mfg.  Co., 


uuraiex. 

Telephone  Shop,  The,  506  S.  Canal  St., 
Chicago,  111. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S." 
Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 


CORE,  ARMATURE.— The  iron  structure 
which  forms  a part  of  the  magnetic  circuit 
of  dynamoelectric  machines  and  upon  which 
the  armature  windings  are  placed.  It  is 
practically  always  laminated  perpendicular 
to  the  axis  of  rotation  to  reduce  eddy  cur- 
rents to  a minimum,  and  slotted  to  make 
convenient  places  for  the  armature  con- 
ductors. 

The  magnetic  quality  of  the  iron  is  such 
as  to  give  as  high  a permeability  and  as 
low  a hysteresis  loss  as  practical.  The 
electrical  quality  is  such  as  to  give  as  high 
a resistance  to  eddy  currents  as  is  con- 
venient with  the  desired  magnetic  qualities 
and  cost. 

Armature  cores  are  provided  with  ven- 
tilating ducts  in  medium  and  large  sized 
machines  by  putting  spacers  between  the 
laminations  at  desired  intervals. 


CORE  LOSSES. — The  energy  losses  ap- 
pearing as  heat  in  armature  and  trans- 
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former  cores,  due  to  hysteresis  and  eddy 
currents  in  the  iron  of  these  cores.  They 
are  often  called  the  iron  losses.  See 
Hysteresis  loss,  also  Eddy  current  loss. 

CORE,  POLE. — Field  cores  are  sometimes 
called  pole  cores.  See  Cores,  field. 

CORE  PUNCHINOS.  ARMATURE.— See 
Armature  punchings. 

CORES,  ELECTROMAGNET.— The  func- 
tion of  the  core  of  an  electromagnet  Is  to 
furnish  a path  of  low  reluctance  for  the 
magnetic  flux.  Iron  is  the  only  suitable 
material;  the  softer  and  more  pure  grades 
are  the  best.  After  the  magnetic  field  has 
been  removed  the  soft  iron  retains  very 
little  magnetism.  Steel,  however,  will  re- 
tain a greater  or  less  part  of  its  mag- 
netism, depending  on  its  composition,  and 
is  used  where  that  feature  is  desirable,  as 
in  the  case  of  certain  a-c.  magnets.  If  an 
alternating  or  pulsating  current  flows 
through  the  coils  there  will  be  induced  in 
the  core  eddy  currents  which  cause  an 
energy  loss.  By  building  up  cores  of  thin 
sheets  or  bundled  wires,  insulated  from 
each  other,  this  loss  is  reduced.  In  the 
process  of  manufacture  these  pieces  ac- 
quire a thin  film  of  iron  oxide  which  is 
sufficient  insulation  against  the  eddy  cur- 
rents for  ordinary  cores.  Whether  the  core 
should  consist  of  sheets  or  wires  depends 
on  the  shape  of  the  core  and  the  direction 
of  the  magnetic  flux  or  lines  of  force 
through  it. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme." 

Becker  Electric  Works,  3056  Lincoln  Ave., 
Chicago,  111. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell." 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland;  Ohio. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Calif. 

Liberty  Electric  Corp.,  Port  Chester.  N.  Y. 

PARTRICK  & WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia,  Pa. 

CORES,  FIELD. — The  field  core  is  that 
part  of  the  magnetic  circuit  of  a dynamo- 
electric  machine  upon  which  is  placed  the 
winding  that  carries  the  exciting  or  mag- 
netizing current.  Field  cores  are  some- 
times made  of  iron  having  a higher  perme- 
ability than  that  of  other  portions  of  the 
magnetic  circuit  outside  of  the  armature 
core  so  that  these  cores  may  be  of  reduced 
cross-section  and  hence  permit  of  a reduc- 
tion in  the  size  of  the  field  coil.  In  some 
cases  the  cores  are  made  of  laminated  iron 
or  steel. 


Manufacturers: 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston.  Mass. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore." 

CORES,  PAPER. — This  form  of  core  is 
commonly  used  In  radio  instruments.  It  is 
generally  built  up  of  layers  of  paper  in  the 
form  of  a cylinder,  and  sometimes  impreg- 
nated with  wax  or  other  insulating  com- 
pound. Coils  wound  over  these  cores  are 
merely  Inductances  that  are  used  in  tuning 
and  are  often  arranged  in  sections  with 
several  coils  in  a row  so  that  they  may  be 
used  singly  or  in  series. 

Manufacturers: 


Bowman  & Co.,  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (For  radio.)  (Ex- 
clusive distributor,  Franklin  Sales  Co., 
25  N.  Franklin  St.,  Chicago,  III.) 

Stiles  A Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass. 


CORES,  RESISTANCE  COIL.-Many 
types  of  small  resistance  coils  are  wound 
on  cylindrical  cores.  As  they  are  generally 
subject  to  considerable  heating,  the  cores 
are  of  materials  that  will  withstand  heat, 
such  as  porcelain,  metal  with  a mica  or 
asbestos  sheath,  or  Bakelite  or  fiber. 

Manufacturers: 


Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme." 

Bunnell  & Co.,  J.  H.,  82  Park  Place,  New 
York,  N.  Y.  “Bunnell." 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

CORES,  TRANSFORMER.  —The  iron 
magnetic  circuit  around  which  the  primary 
and  secondary  coils  of  a transformer  are 
placed.  The  varying  flux  due  to  the  alter- 
nating current  passes  through  the  core  and 
by  cutting  the  coils  produces  the  induced 
e.  m.  f.’s  therein.  The  core  is  always  com- 


posed of  laminations  (which  see)  and  may 
take  several  forms  depending  upon  the 
class  of  transformer.  Also  see  Trans- 
former, core  type  and  shell  type. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme/* 

Becker  Electric  Works,  8055  Lincoln  Ave., 
Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Calif. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Packard  Electrio  Co.,  Warren,  Ohio. 
“Packard." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

United  Electric  Apparatus  Co.,  1259-33 
Columbus  Ave.,  Boston.  Mass. 

CORK  INSERT  CO.— 164  Federal  St.,  Bos- 
ton. Mass.  Manufacturer  of  cork  insert 
pulleys,  etc.  P.  H.  Custis,  manager. 

CORLISS  CARBON  CO.— Bradford,  Pa. 
Manufacturer  of  carbon,  graphite  and 
metal  composition  brushes.  Business  es- 
tablished 1910.  President,  J.  F.  Kerlin; 
vice-president  and  treasurer,  Otto  Koch; 
secretary,  George  B.  Morris;  general  man- 
ager, W.  C.  Kalb;  sales  manager,  N.  G. 
Johnson.  Main  office  and  factory.  Brad- 
ford, Pa.  Branch  offices.  90  West  St.,  New 
York.  N.  Y.:  612  Union  Bank  Bldg..  Pitts- 
burgh, Pa.;  146  Summer  St.,  Boston,  Mass.; 
454  Peoples  Gas  Bldg..  Chicago,  111.  Sales 
representatives,  Electrical  Specialty  Co., 
525  Market  St..  San  Francisco.  Calif.;  Mar- 
tindale  Electric  Co.,  11737  Detroit  Ave., 
Cleveland,  Ohio. 

CORNING  GLASS  WORKS.— Cornine.  N. 
Y.  Manufacturers  of  illuminating  glass- 
ware. 

CORN  POPPERS,  ELECTRIC.— Electric 
corn  popper^  are  appliances  arranged  to 
pop  corn  by  the  heat  given  off  from  an 
electric  heating  element.  The  element  is 
usually  in  disk  form  and  is  protected  from 
the  corn  falling  onto  the  wires  by  a fine 
screen  or  grid  which  covers  it,  or  by  a 
steel  plate. 

Manufacturers: 

Cretors  & Co..  C..  620  W.  27th  St..  Chi- 
cago, 111.  “Earnmore." 

Dunbar  A Co.,  2652  W.  Lake  St.,  Chi- 
cago. 111. 

Holcomb  & Hoke  Mfg.  Co.,  Indianapolis, 
Ind.  "Butter-Kist." 

Kingery  Mfg.  Co.,  420-424  E.  Pearl  St.. 
Cincinnati,  Ohio. 

CORONA. — In  a total  eclipse  the  sun  Is 
seen  to  be  surrounded  by  a luminous  en- 
velop which  is  called  the  corona,  from  the 
Latin  word  meaning  crown.  A luminous 
discharge  between  conductors  which  re- 
sembles the  luminous  envelop  of  the  sun 
is  likewise  known  as  corona.  If  the  volt- 
age between  two  smooth  conductors  of  a 
transmission  line  Is  gradually  increased,  a 
voltage  is  finally  reached  at  which  the 
conductors  become  surrounded  by  a pale 
violet  light  and  a slight  hissing  sound  is 
heard.  The  light  and  sound  are  caused  by 
r slow  discharge  of  electricity  into  the  air. 
This  discharge  is  the  corona.  If  the  volt- 
age is  raised  above  this  critical  value  a 
voltage  is  finally  reached  at  which  the  nir 
breaks  down  completely  and  a disruptive 
discharge  or  spark  jumps  from  one  con- 
ductor to  the  other. 

The  formation  of  corona  is  accompanied 
by  energy  loss  in  a number  of  forms,  as 
heat,  as  chemical  action  forming  ozone  and 
nitrous  oxide  which  on  combining  with 
water  form  nitric  acid,  as  light  and  noUe. 
The  nitric  acid  may  cause  corrosion  of 
wires  and  connectors,  ■while  heat  may  cause 
deterioration  of  insulation  other  than  air. 
The  voltage  at  which  corona  will  form  de- 
pends upon  the  radius  of  the  wires,  dis- 
tance apart,  condition  of  surface,  baro- 
metric pressure,  humidity,  etc.  Formulas 
have  been  developed  for  the  calculation  of 
the  corona  voltage  and  the  power  loss  due 
to  corona,  given  in  kilowatts  per  mile  of 
single  conductor.  The  subject  of  corona  is 
of  great  Importance  in  high-tension  en- 
gineering. See  Corona  discharge,  applica- 
tions of. 

CORONA  DISCHARGE,  APPLICATIONS 

OF. — A useful  application  of  an  electrical 
discharge  is  the  removal  by  electrical  pre- 
cipitation of  suspended  dust,  •smoke,  and 
fumes  from  gases,  as  in  cement  mills  ano 
smelters.  The  essential  apparatus  for  this 
purpose  consist  of  a low-voltage  25  to  60- 
cvcle  single-phase  alternator,  a static  trans- 
former, a synchronously  driven  mechanical 
rectifier  and  suitably  arranged  pipes  in 
which  are  placed  the  high-voltage  conduc- 
tors and  through  which  the  dust  or  smoke- 


laden gases  'pass.  The  low  voltage  is  raised 
to  30,000  or  even  to  260.000  volts,  which,  by 
means  of  the  rectifier  in  the  secondary 
circuit,  produces  undirectional  corona  dis- 
charge. Negative  corona  has  been  found 
to  be  most  effective  for  this  purpose.  See 
Cottrell  process  of  electrical  precipitation; 
also  Precipitation  equipment,  electrical. 

Another  use  of  corona  discharge  is  its  ap- 
plication to  a so-called  smoke  indicator  by 
means  of  which  an  excess  of  smoke  or 
fumes  above  a certain  density  is  indicated. 
The  apparatus  consists  of  a small  high- 
voltage  transformer  in  the  secondary  cir- 
cuit of  which  is  connected  a set  of  spark 
gaps.  An  excess  of  smoke  or  dust  passing 
between  the  spark  gaps  produces  a dis- 
charge which  operates  an  indicating  cir- 
cuit. By  adjusting  the  width  of  the  spark 
gaps,  the  indicator  circuit  can  be  operated 
whenever  the  smoke  density  exceeds  a pre- 
determined value. 

The  corona  discharge  also  forms  ozone, 
which  Is  a strong  oxidizing  agent.  An  ap- 
paratus called  the  ozonator  makes  usp  of 
this  principle  for  the  purification  of  noxious 
odors;  see  Ozonators. 

CORONA  LIGHTOLIER.— Trade  name  for 
lighting  unit  manufactured  by  the  Lighto- 
lier  Co.,  669  Broadway,  New  York,  N.  Y. 

CORRESPONDENCE  SCHOOLS.— A list 
of  schools  that  have  courses  for  teaching 
electrical  engineering  or  special  branches 
of  electrical  work  by  the  correspondence 
plan  is  given  under  Education,  electrical. 

CORTLAND  SPECIALTY  CO.  THE.— 
176  Railroad  St.,  Cortland,  N.  Y.  Manu- 
facturer of  welding  compounds.  President, 
Frank  Zuber;  treasurer,  H.  R.  Sargent. 

CORTLAND  WELDING  COMPOUND  CO. 
— Cortland,  N.  Y.  Manufacturer  of  welding 
compounds  and  fluxes. 

CORY  A SON,  INC.,  CHARLES.— New 
York,  N.  Y.  Manufacturer  of  ship  signal- 
ing and  communicating  systems.  Business 
established  1845.  President,  W.  S.  Doran; 
vice-president.  Frank  W.  Wood:  secretary 
and  treasurer.  R.  L.  Casson.  Main  office 
and  factory,  183-187  Varick  St.,  New  York, 
N.  Y.  Branch  offices,  11  Mission  St..  S?»n 
Francisco.  Calif.;  207  Market  St..  Philadel- 
phia, Pa.;  83  Columbia  St.,  Seattle,  Wash. 

COS. — Contraction  of  cosine  when  refer- 
ring to  this  function  of  a specific  angle,  as 
cos  A.  cos  30°,  cos  0. 

COSBY  ELECTRIC  A MACHINE  CO., 
R.  R.— 1705  E.  Broad  St..  Richmond  Va. 
Manufacturer  of  lighting  fixtures,  elevators, 
motors,  motor  starters  and  storage  batter- 
ies. Business  established  1910.  General 
manager,  R.  R.  Cosby. 

COSINE. — One  of  three  most  used  trig- 
onometric functions.  In  any  right-angled 
triangle  the  cosine  of  one  of  the  acute 
angles  is  the  ratio  of  the  side  between  this 
angle  and  the  right  angle  to  the  hypotenuse 
of  the  triangle.  Ih  mathematical  expres- 
sions the  contraction  cos  Is  nearly  always 
used,  as  cos  60°  = %. 

COSMO. — Trade  name  for  electric  body- 
heating apparatus  and  electrotherapeutic 
lamp  manufactured  by  the  Hospital  Suppsy 
Co.,  157  E.  23rd  St.,  New  York.  N.  Y. 

COSMOGRAPH. — Trade  name  for  motor- 
driven  motion-picture  machines  and  acces- 
sories manufactured  by  the  Cosmograph 
Motion  Picture  Machine  Co.,  Inc.,  Film 
Bldg.,  Cincinnati,  Ohio. 

COSMOGRAPH  MOTION  PICTURE  MA- 
CHINE CO.,  INC.— Film  Bldg..  Cincinnati. 
Ohio.  Manufacturer  of  motor-driven  mo- 
tion-picture machines  and  accessories. 
President,  S.  M.  Bradley;  vice-president 
and  general  manager,  A.  Gorretta;  secre- 
tary, Hiram  Bradley;  treasurer.  J.  B.  Pears; 
acting  secretary  and  sales  manager,  Leo  E. 
Dwyer. 

COTELCO. — Trade  name  for  electrical  re- 
set annunciators  manufactured  by  the  S. 
H.  Downs  Co.,  Inc.,  Arlington  & Squantum 
Sts.,  Norfolk  Downs,  Quincy,  Mass. 

COTENAMEL. — Trade  name  for  cotton- 
covered  magnet  wire  manufactured  by  the 
Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  III. 

COTO-COI L CO. — Providence,  R.  I.  Man- 
ufacturer of  electrical  coils  and  radio  trans- 
formers. John  Elliott,  manager.  Main 
office  and  factory,  87  Willard  Ave.,  Provi- 
dence, R.  I.  Branch  office,  95  South  St., 
Boston,  Mass. 

COTTAGE  IRONER. — Trade  name  for 
electric  ironing  machine  manufactured  by 
the  William  G.  Yates  Co..  Cleveland,  Ohio. 

COTTAGE  PLANING  MILL  CO.— Ever- 
ett, Pa.  Manufacturer  of  insulators,  pins 
and  brackets.  Business  established  1889. 
G.  H.  Gibboney,  owner. 
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COTTONITE. — Trade  name  for  cotton- 
covered  magnet  wire  manufactured  by  the 
Acme  Wire  Co.,  New  Haven,  Conn. 

COTTRELL  PROCESS  OF  ELECTRICAL 
PRECIPITATION.— This  is  a process  for 
the  separation  of  suspended  solid  or  liquid 
particles  from  a gas  or  vapor  by  passing 
it  through  an  intense  electrical  field.  It 
was  developed  into  commercial  success  and 
patented  by  Dr.  F.  G.  Cottrell  and  associ- 
ates within  the  last  16  years,  the  work 
being  conducted  since  1912  by  the  Research 
Corporation.  The  gas,  fume  or  smoke  to 
be  treated  is  passed  through  a treater  or 
precipitator,  which  usually  consists  of 
metallic  tubes  or  pipes  from  6 in.  to  4 or  5 
ft.  in  diameter,  in  the  axis  of  which  i$ 
stretched  a wire  or  other  conductor;  the 
pipes  are  connected  to  ground  and  the 
axial  wires  to  the  negative  side  of  a high- 
tension  direct-current  or  pulsating- current 
circuit,  whose  positive  is  grounded.  Poten- 
tials of  30,000  to  250,000  are  used,  depend- 
ing on  the  materials  being  treated  and  re- 
lated conditions;  the  potential  is  raised  to 
the  highest  possible  point  that  gives 
copious  negative  corona  discharge  and  just 
short  of  the  disruptive  voltage  that  would 
cause  breakdown  and  arcing.  Under  the 
Influence  of  this  powerful  corona  action 
ionization  takes  place  and  the  suspended 
particles  are  driven  transversely  to  the 
pipes  to  which  they  adhere  momentarily 
and  then  drop  to  a settling  or  collecting 
chamber.  The  negative  corona  discharge 
is  found  much  more  effective  than  the 
positive  or  alternating  corona.  The  high- 
tension  direct  current  is  obtained  by  step- 
ping up  the  potential  of  a single-phase  cur- 
rent by  means  of  a transformer  and  then 
rectifying  this  high-tension  current  through 
a mechanical  or  other  suitable  rectifier. 
See  Precipitation  equipment,  electrical. 

This  process  is  applied  effectively  chiefly 
for  two  general  classes  of  precipitation: 
Removal  of  suspended  dust,  smoke,  acid  or 
other  destructive  or  objectionable  particles 
from  the  smoke  or  fume  discharged  from 
smelter,  cement,  chemical  or  other  plant 
chimneys  that  prove  injurious  to  the 
neighborhood;  recovery  of  similar  particles 
from  the  smoke  or  fume  as  an  economic 
means  of  preventing  or  minimizing  waste. 
These  two  objects  are  often  combined.  In- 
stallations in  which  the  process  has  bpen 
found  of  special  value  are  in  recovering 
dust  from  cement  kilns;  dust,  rich  In 
metallic  content,  from  lead,  copper,  silver, 
arsenic  and  other  smelters;  acid  mist  or 
minute  drops  from  the  fumes  of  sulphuric 
and  other  acid  plants;  tar  globules  from 
illuminating  or  producer  gas  plants; 
powdered  milk,  sugar  and  other  food  prod- 
ucts fi'om  evaporator  plants.  The  process 
has  also  been  applied  in  many  other  plants, 
including  iron  blast  furnaces  and  coal- 
burning power  plants  to  remove  smokfe  and 
fine  flue  ash  particles,  electrochemical 
plants  to  remove  calcium  carbide  dust, 
chlorine  product  particles,  powdered  alun- 
dum,  etc.  In  some  cases  the  cost  of  the 
equipment  has  been  heavier  than  was  war- 
ranted in  removing  only  a mild  nuisance, 
but  where  the  materials  recovered  are  val- 
uable or  where  the  nuisance  of  failing  to  re- 
move them  is  serious  the  process  is  eco- 
nomically applied.  In  a California  cement 
plant  100  tons  of  cement  dust  have  been 
recovered  daily  by  the  Cottrell  process.  A 
modification  of  the  process  has  also  been 
applied  to  removal  of  emulsh.ed  water 
from  oil. 

COUCH  CO.,  INC.,  8.  H.— Norfolk  Downs, 
Quincy.  Mass.  Manufacturer  of  telephone 
apparatus  for  private  installations.  Busi- 
ness established  1901.  President  and  treas- 
urer, Samuel  H.  Couch;  vice-president  and 
sales  manager,  William  Couch;  general 
manager,  A.  T.  Morrison.  Main  office  and 
factory.  Arlington  & Squantum  Sts.,  Nor- 
folk Downs,  Quincy,  Mass.  Branch  offices, 
337  W.  Madison  St.,  Chicago,  111.;  170  Pur- 
chase St.,  Boston,  Mass.  Sales  representa- 
tives, William  A.  Lelser  & Co.,  Philadel- 
phia. Pa.;  Sierra  Electric  Co.,  San  Fran- 
cisco, Calif. 

COULOMB. — The  coulomb  Is  the  practical 
unit  of  quantity  of  electricity;  it  is  the 
quantity  flowing  through  a circuit  in  one 
second  when  the  current  is  one  ampere. 
The  total  quantity  of  electricity  conveyed 
by  a current  I in  t seconds  is  It  coulombs. 
Another  unit  of  quantity  much  used  In  elec- 
troplating and  storage -battery  work  Is  the 
ampere-hour,  which  equals  3600  coulombs. 

COULOMB.  CHARLES  AUGUSTIN  de.— 
A French  physicist  (born  Angouleme,  1736, 
died  Paris,  1806)  celebrated  for  his  re- 
searches in  electricity  and  magnetism.  In 
1777  he  gained  an  Academy  prize  for  his 
work  on  magnetic  needles  and  again  in 


1779  for  his  “Theory  of  Simple  Machines/’ 
He  is  famous  for  his  experiments  on  static 
electricity  and  the  invention  of  the  torsion 
balance  for  measuring  the  forces  of  mag- 
netic and  electrical  attraction.  , He  took 
part  in  the  investigation  attending  the  in- 
troduction of  a metric  system  of  weights 
and  measures  by  the  French  Government, 
being  a member  of  the  commission  of  12 
appointed  under  provision  of  the  law  of 
April,  1795.  His  name  has  been  given  to 
the  unit  of  electrical  quantity. 

COULOMB’S  LAWS.— See  Electrostatic 
laws  and  Magnetic  laws. 

COULOMETER.— An  electrolytic  cell  con- 
taining a.  metallic  salt,  an  anode  of  the 
same  metal,  and  a cathode  for  receiving 
deposited  metal.  The  quantity  of  coulombs 
passing  is  determined  by  weighing  the 
amount  of  silver,  gold,  or  lead,  etc.,  de- 
posited, and  calculating  therefrom.  A gas 
coulometer  measures  the  same  quantity, 
but  by  means  of  the  volume  of  gas  gen- 
erated In  a suitable  cell,  such  as  of  hydro- 
gen at  a cathode,  oxygen  at  an  anode. 
Very  commonly  but  inappropriately  called 
a voltameter;  since  It  measures  coulombs  it 
is  much  more  properly  called  a coulometer. 
(Also  see  Voltameters.) 

COUNTER-CLOCKWISE  ROTATION.— 
When  vectors  are  employed  in  generating 
sinusoidal  quantities,  such  as  e.  m.  f and 
current,  the  vectors  are  assumed  to  rotate 
counter-clockwise.  This  is  an  international 
convention.  The  leading  vector,  when  there 
are  two.  is  drawn  counter-clockwise  of  the 
lagging  vector.  Also  see  Lead  and  lag. 

COUNTER  E.  M.  F.— This  is  any  e.  m.  f. 
In  a circuit  which  opposes  the  current  in 
the  circuit.  The  current  Is  due  to  the  dif- 
ference between  the  impressed  and  counter 
electromotive  forces. 

As  applied  to  electrical  machinery  in  par- 
ticular, counter  e.  m.  f.  is  an  electromotive 
force  produced  by  a changing  flux  through 
a winding  as  the  result  of  rotation  of  the 
winding  or  of  alternations  of  the  flux,  which 
is  in  more  or  less  opposition  to  the  applied 
voltage;  for  example,  the  counter  e.  m.  f. 
of  a shunt  motor  or  of  a transformer.  A 
counter  e.  m.  f.  Is  necessary  to  the  efficient 
operation  of  motors  and  transformers. 

COUNTER  E.  M.  F.  OF  ELECTROLYTIC 
CELLS. — The  electromotive  force  which 
shows  itself  on  interrupting  the  current 
running  through  an  electrolytic  cell.  The 
instant  that  the  Impressed  voltage  is  cut 
off  there  is  often  found  to  exist  a voltage 
self-generated  by  the  cell,  In  a direction 
opposite  to  the  previously  applied  voltage. 
Current  generated  in  the  cell  by  this  back 
or  counter  e.  m.  f.  flows  In  a direction 
opposite  to  the  previously  used  electrolyzing 
current.  If  a voltmeter  is  connected  across 
in  shunt  between  anode  and  cathode  while 
electrolyzing  current  Is  being  applied,  the 
instant  this  current  is  shut  off  the  volt- 
meter, without  changing  its  terminals,  will 
Indicate  the  back  e.  m.  f.t  being  operated 
by  the  reversed  current  flowing  through 
the  cell. 

COUNTERPOISE,  RADIO.— A system  of 
electrical  conductors  forming  one  portion 
of  a radiating  oscillator,  the  other  portion 
of  which  Is  the  antenna.  In  land  stations  a 
counterpoise  forms  a capacitive  connection 
to  ground. 

COUNTERS  AND  SHELVING,  STORE.— 

Modern  electrical  dealers’  and  inbberd 
salesrooms  are  very  nicely  furnished.  At- 
tractive rooms  cannot  be  arranged  unless 
the  counters  and  shelves  are  of  a style  and 
quality  to  correspond  with  the  other  wood- 
work and  furnishings.  While  rather  rough 
boards  can  be  used  by  any  local  carpenter 
or  handy  man  to  construct  counters  and 
shelves  that  will  hold  the  material,  this  Is 
not  practiced  in  modem  stores.  Some  man- 
ufacturers and  millwork  companies  special- 
ize In  the  construction  of  attractive  and 
well  made  counters  and  shaves  to  be  used 
for  this  purpose.  The  shelving  I*  often  ad- 
justable as  to  the  distance  between  shelves. 
Small  holes  in  the  uprights  or  framework 
permit  clamps  or  pins  to  be  inserted  and 
the  shelves  to  be  placed  wherever  desired; 
special  adjusting  clamps  or  devices  are 
also  used. 

Manufacturers: 

Chesapeake  Iron  Works,  P.  O.  Box  1123, 
Baltimore,  Md.  (Shelving.) 

Darby  Sons  Co.,  Edward,  416  N.  18th  St., 
Philadelphia,  Pa.  “Pen-Dar.” 

Heller  & Co.,  W.  C.,  Montpelier,  Ohio. 

Irving  Iron  "Vyorks  Co..  Long  Island  City. 
New  York,  N.  Y. 

Lyon  Metallic  Mfg.  Co.,  Aurora.  111. 

Sani  Products  Co.,  209  W.  Randolph  St., 
Chicago.  111. 


COUNTERS.  ELECTRICALLY  OPER- 
ATED.— Electrical  counters  are  used  for 
counting  small  parts  in  manufacturing 
processes  or  for  counting  the  number  of 
operations  or  speed  of  a machine.  When 
used  in  counting  parts,  it  is  often  done  by 
the  weighing  method  using  an  electrically 
operated  weighing  machine,  and  determin- 
ing the  number  from  the  weight  obtained. 
For  counting  operations  or  speed,  small 
contacts  are  closed  by  the  machine  opera- 
tion and  actuate  a relay  recording  mechan- 
ism. Speed  of  machinery  is  obtained  by 
counting  the  revolutions  recorded  in  any 
definite  interval. 

Manufacturers: 

Electric  Weighing  Co.,  180  13th  Ave.,  New 
York.  N.  Y. 

COUNTERS,  POLE  AND  TALLY.— A 

small  recording  instrument,  registering  on 
a dial  each  pressure  of  the  hand  or  finger. 
Mounted  in  a case  about  the  size  of  a 
watch,  it  is  carried  in  the  palm  of  the 
hand  while  making  tallies  of  materials, 
counting  poles,  etc.;  in  this  form  they  are 
commonly  called  pole  counters.  Another 
form  for  mounting  In  sockets  is  used  on  the 
keyshelf  of  telephone  switchboards  for  reg- 
istering calls;  these  are  often  called  peg 
counters. 

MANUFACTURERS: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Hallberg,  J.  H.,  25  W.  46th  St..  New 
York,  N.  Y. 

International  Register  Co.,  The,  16  S. 
Throop  St.,  Chicago.  111. 

Root  Co.,  The  C.  J.,  Bristol,  Conn. 

Veeder  Mfg.  Co.,  Sargeant  & Garden  Sts., 
Hartford,  Conn. 

COUNTERS,  REVOLUTION  OR  SPEED. 

— An  Instrument,  usually  consisting  of  a 
worm  and  gear  arrangement  connected  to 
a dial,  which  records  the  total  number  of 
revolutions  of  a shaft  for  the  time  it  is 
connected  thereto.  In  order  to  obtain  the 
speed,  the  intervening  time  must  be  ob- 
served. Revolution  counters  are  some- 
times made  to  be  permanently  attached  to 
the  shaft  for  use  on  pumps,  slow-speed 
motors,  coil-winding  machines,  etc.  When 
only  occasional  measurements  are  required, 
they  are  made  portable  and  have  a small 
rubber  point  which  is  pressed  against  a 
countersunk  hole  in  the  shaft  end.  These 
counters  should  not  be  confused  with  tach- 
ometers; the  latter  Indicate  the  speed  in 
r.p.m.  directly. 

Manufacturers:  7 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Cory  & Son,  Inc.,  Charles,  183-187  Varick 
St.,  New  York,  N.  Y. 

Cummings  Ship  Instrument  Works,  10 
High  St.,  Boston,  Mass.  “Smith-Cum- 
mings.” 

Durant  Mfg.  Co.,  666-666  Buffum  St.,  Mil- 
waukee, Wis.  “Productimeter.” 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco.” 

Foxboro  Co.,  Inc.,  The,  Fox  boro,  Mass. 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

Hart  Mfg.  Co.,  R.  A.,  Battle  Creek.  Mich. 
“Standard.” 

Mason  Regulator  & Engineering  Co.,  £td.. 
The.  136-63  Dagenais  St.,  Montreal, 
Que.,  Can. 

McDonnell  Odometer  Co.,  3501-03  S.  Ked- 
zie  Ave.,  Chicago,  111. 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn,  N.  Y. 

National  Steam  Specialty  Co.,  12-14  S. 
Clinton  St.,  Chicago.  111.  “National.” 

Pyle-National  Co.,  The.  1334  N.  Kostner 
Ave.,  Chicago,  111. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Root  Co.,  The  C.  J.,  Bristol,  Conn.  “Bris- 
tol,” “Elm  City,”  “Roco.” 

Veeder  Mfg.  Co.,  Sargeant  & Garden  Sts., 
Hartford,  Conn. 

Zernickow,  O.,  16  Park  Row,  New  York, 
N.  Y.  “O-Z  Tachoscopes.” 

COUPLE.— A pair  of  different  materials 
usually  metals,  capable  of  acting  as  a 
source  of  electromotive  force  when  sub- 
jected to  heat  or  immersed  in  an  elec- 
trolyte. The  former  is  called  a thermo- 
couple, which  see,  and  the  latter  a cell  or 
battery. 

COUPLE  GEAR. — Trade  name  for  electric 
and  gas-electric  commercial  trucks  and 
tractors,  tram  tractors  for  lumber,  fire  en- 
gines and  apparatus,  made  by  the  Couple- 
Gear  Freight- Wheel  Co.,  1450  Buchanan 
Ave.,  S.  W.,  Grand  Rapids,  Mich. 
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COUPLE-GEAR  FREIGHT-WHEEL  CO. 

— 1450  Buchanan  Ave.,  S.  W.,  Grand  Rap- 
ids, Mich.  Manufacturer  of  electric  and 
gas-electric  trucks  and  tractors  for  fire  and 
commercial  uses.  Business  established  1905. 
President,  W.  C.  Hopson;  vice-presidents, 
G.  P.  Hummer  and  A.  J.  Brown;  secretary 
and  treasurer,  M.  H.  Hopkins;  general 
manager.  J.  W.  Brown.  Manufacturers’ 
representatives,  C.  L.  Smith  Co.,  30th  St. 
& 11th  Ave.,  New  York,  N.  Y.;  Eastern 
Electric  Vehicle  Co.,  179  West  1st  St., 
South  Boston,  Mass.;  Couple  Gear  Power 
Truck  Co.,  72  E.  South  Water  St..  Chicago, 
111.;  P.  C.  Dykes  & Co..  258  1st  St.,  San 
Francisco,  Calif. 

COUPLER  LOOSE,  RADIO.— A loose 
coupler  is  a high-frequency  transformer 
used  in  radio  receiving  circuits  to  connect 
the  detector  circuit  to  the  antenna  circuit. 
Its  most  common  form  is  that  of  two  sole- 
noid coils  mounted  on  the  same  axis.  The 
coupling  between  the  two  coils  is  varied  by 
sliding  one  coil  in  or  out  of  the  other.  The 
self-inductance  of  each  coil  is  made  in- 
dividually variable  by  a system  of  taps. 

COUPLER,  RADIO. — An  apparatus  which 
Is  used  to  transfer  radio -frequency  energy 
from  one  circuit  to  another  by  associating 
portions  of  these  circuits.  Circuits  may  be 
coupled  together  in  a number  of  ways,  but 
three  methods  or  kinds  of  couplers  are  most 
common.  These  are  known  as  direct  coup- 
lers. Inductive  couplers  and  capacitive  coup- 
lers. 

A direct  coupler  is  one  which  magneti- 
cally joins  two  circuits,  having  a com- 
mon conductive  portion  or  an  inductance 
coil  common  to  the  two  circuits. 

An  inductive  coupler  is  one  which  joins 
portions  of  the  circuits  through  the  action 
of  magnetic  forces.  They  are  connected 
only  by  mutual  inductance.  See  Coupler, 
loose,  radio. 

A capacitive  coupler  joins  portions  of  the 
circuits  by  electric  fields,  and  the  energy 
is  transferred  through  the  action  of  elec- 
tric forces.  This  type  has  an  electrostatic 
condenser  common  to  both  circuits. 

COUPLERS,  CAR,  ELECTRIC  RAIL- 
WAY.— Devices  to  mechanically  connect 
electric  cars  together  so  that  they  may  be 
operated  In  train  or  singly  as  desired.  Due 
to  the  comparatively  sharp  curvature  of 
electric  railway  tracks  existing  at  many 
points  on  nearly  every  system,  all  couplers 
for  this  class  of  service  are  of  the  radial 
type.  They  range  In  design  from  those  of 
the  simplest  radial  bar  type  with  simple  pin 
connections  to  modern  tight-lock  type, 
coupling  (simultaneously  with  the  mechani- 
cal connection)  the  air  lines  and  electrical 
cables  for  multiple-unit  control.  Couplers 
of  design  modified  from  steam-railway 
practice  are  in  common  use.  To  prevent 
surges  when  cars  are  operated  in  train, 
tight-lock  couplers  have  been  developed 
and  are  frequently  used  for  installation  on 
modern  equipment.  Suitable  buffing  and 
pulling  springs  are  essential  features  of 
couplers. 

Manufacturers: 

Brill  Co..  The  J.  G..  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

OHIO  BRASS  CO..  THE,  Mansfield.  Ohio. 
Tomlinson  automatic  couplers,  for 
electric  railway,  mine  and  industrial 
cars,  and  Tomlinson  M.  C.  B.  couplers 
for  electric  railways.  The  former 
couples  cars  and  air  lines  automatically 
and  simultaneously,  and,  if  desired, 
electric  circuits  between  cars.  Tomlin- 
son M.  C.  B.  Intercouples  with  stand- 
ard M.  C.  B.  All  Tomlinson  couplers 
are  supported  with  spring  draw  bar 
carrier  which  absorbs  grade  changes 
without  straining  the  car. — Adv. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

COUPLING  COEFFICIENT,  INDUCTIVE. 
— The  ratio  of  the  effective  mutual  induc- 
tance of  two  circuits  to  the  square  root  of 
the  product  of  the  effective  self- inductances 
of  each  of  these  circuits. 

COUPLINGS,  CONDUIT  AND  PIPE.— 
See  Conduit  couplings,  nipples  and  unions. 

COUPLINGS,  CONDUIT  ROD.— The  de- 
tachable couplings  with  which  the  rods 
used  in  introducing  the  pulling  cable  into 
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an  underground  conduit  are  equipped  are 
made  in  several  forms.  They  usually  con- 
sist of  an  iron  socket  into  which  the  rod  is 
fitted,  with  a hook  or  screw  arrangement 
to  fasten  onto  the  next  coupling.  In  gen- 
eral. they  are  arranged  so  that  they  will 
disjoint  only  when  bent  at  an  angle  with 
the  axis  of  the  rod,  and  this  may  be  done 
only  in  a manhole  and  not  while  the  rod 
is  in  the  duot. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 
Co..  Glenslde,  Pa.  “Bee  Line.” 

COUPLINGS,  FRICTION  CLUTCH.— 
Friction  clutch  couplings  are  used  to  couple 
two  sections  of  a shaft  together.  They  are 
very  much  like  a friction  clutch,  having  a 
small  pulley  fastened  to  one  shaft.  The 
other  shaft  has  the  friction  mechanism  on 
it.  the  mechanism  being  operated  by  a 
sliding  collar  on  the  shaft.  One  type 
of  coupling  consists  of  four  or  more 
shoes  that  grip  the  pulley  securely  when 
the  mechanism  is  operated.  Another  type 
has  the  friction  material  in  the  form  of  a 
band,  similar  to  a brake  band,  and  the 
pulley  is  gripped  securely  all  around  the 
circumference.  There  are  other  types  of 
friction  dutch  couplings  made  and  applied 
to  motor- driven  shafting  that  is  sectional- 
ized. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Brown  Clutch  Co.,  The.  Sandusky.  Ohio. 

Caldwell  Co.,  W.  E.,  Brook  & D Sts., 
Louisville,  Ky. 

Chain  Belt  Co.,  Milwaukee.  Wis. 

Conway  Clutch  Co.,  The,  1956  W.  6th  St., 
Cincinnati,  Ohio. 

Fairbanks.  Morse  fc  Co.,  900  S.  Wabash 
Ave.,  Chicago.  111. 

Gump  Co.,  B.  F.,  431-437  S.  Clinton  St., 
Chicago,  111. 

Hilliard  Clutch  & Machinery  Co.,  The, 
102  W.  4th  St.,  Elmira,  N.  Y. 
“Hilliard.” 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St., 
Columbus.  Ohio. 

Jones  Foundry  & Machine  Co.,  W.  A., 
4401  W.  Roosevelt  Rd..  Chicago.  III. 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago. III. 

Prylbll  Machine  Co..  P.,  512-524  W.  41st 
St..  New  York,  N.  Y. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

COUPLINGS,  INSULATED,  FOR  LEV- 
ERS, RODS,  ETC. — Insulated  couplings  are 
often  inserted  in  operating  levers  and  brace 
or  stay  rods  on  machinery  where  It  is  de- 
sirable to  insulate  one  part  of  the  rod  from 
the  rest.  They  are  generally  made  of 
molded  insulating  compounds  or  special 
cement  with  a metal  covering  or  armor  on 
the  outside.  Metal  inserts  are  placed  at 
each  end  to  receive  the  lever  or  stay  rod, 
usually  being  tapped  so  the  rod  may  bn 
screwed  into  the  coupling.  They  are  gen- 
erally cylindrical  or  hexagonal  in  shape  and 
slightly  rounded  at  the  ends.  Couplings  are 
tested  at  voltages  of  from  4000  to  8000,  so 
may  be  used  on  machinery  within  such 
voltage  limits. 

Manufacturers: 

Bond  Co.,  Charles,  617  Arch  St.,  Phila- 
delphia, »Pa. 

MA  C ALLEN  CO.,  THE,  16  Macallen  St.. 
Boston,  Mass. 

COUPLINGS,  SHAFT,  FLEXIBLE.— 

Mechanical  devices  for  connecting  two 
shafts  together  which  permit  a certain 
amount  of  flexibility  in  the  connection  and 
allow  inaccuracies  in  the  shaft  alinement. 
Various  forms  of  couplings  are  made,  many 
consisting  of  two  flanges  with  a leather  or 
similar  flexible  coupling  member.  This  type 
is  generally  used  for  direct  connection  of 
motors  to  generators  or  for  connecting  any 
/two  machines  where  it  would  difficult  to 
secure  perfect  alinement.  Other  forms  are 
made  for  line-shaft  connecting,  allowing  not 
only  imperfect  alinement  but  slight  angular 
drive.  The  clutch  type  of  coupling  is  also 
very  popular.  (For  the  latter  see  Clutches, 
friction;  also  Clutches,  magnetic.) 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Bond  Co..  Charles,  617-19  Arch  St..  Phila- 
delphia, Pa.  “Mather.” 

Bond  Foundry  & Machine  Co.,  Manhelm, 
Lancaster  Co.,  Pa.  “Grundy.” 

Bosworth-Ard  Machine  & Foundry  Co., 
Anniston,  Ala. 

Bruce-Macbeth  Engine  Co.,  The,  2111 
Center  St.,  N.  W.,  Cleveland,  Ohio. 

Caldwell  Co.,  W.  E.,  Brook  & D Sts., 
Louisville,  Ky. 

Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 
M.” 


Fawcus  Machine  Co.,  2820  Smallman  St., 
Pittsburgh,  Pa. 

Francke  Co.,  The,  New  Brunswick,  N.  J. 
General  sales  agents,  Smith  & Serrell, 
Central  Ave.  at  Halsey  St.,  Newark, 
N.  J.  “Francke.” 

Goldie  & McCulloch  Co..  Ltd.,  The,  Galt, 
Ont.,  Can. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elisabeth,  N.  J.  “H  & S.” 
Jones  Foundry  & Machine  Co.,  W.  A., 
4401  W.  Roosevelt  Rd.,  Chicago,  I1L 
Karge-Baker  Corp.,  Phoenix,  N.  Y. 
Kentucky  Electrical  Co.,  817  Lewis  St., 
Owensboro,  Ky.  “Lawrence.” 

McAvity  & Sons,  Ltd.,  T.,  King  8t..  St. 
John,  N.  B.,  Can. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
& DeKalb  Sts.,  St.  Louis,  Mo. 

National  Foundry  Mfg.  & Supply  Co., 
Hepburn  & Canal  Sts.,  Williamsport, 
Pa.  “National.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  “Roots.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 
TERRY  STEAM  TURBINE  CO.,  THE, 
Terry  Sq.,  Hartford,  Conn. 

Thomas  Flexible  Coupling  Co.,  Warren, 
Pa. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 
COUPLINGS,  SHAFT,  RIGID.— A me- 
chanical device  for  rigidly  connecting  two 
shafts  together.  Rigid  couplings  can  only 
be  used  where  the  shafts  are  perfectly 
alined,  so  they  are  found  mostly  in  cases 
where  a motor  or  pump,  motor-generator 
or  any  other  two  machines,  are  mounted 
on  the  same  base,  or  for  connecting  sec- 
tions of  line  shafting  that  is  carefully 
alined.  The  three  principal  types  are 
flanged  face,  compression  and  jaw  coup- 
lings. Flanged  face  couplings  are  the  most 
common. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Bond  Foundry  & Machine  Co.,  Manheim. 

Lancaster  Co.,  Pa.  “Bond.” 

Brown  Co.,  The  A.  & F.,  79  Barclay  St., 
New  York,  N.  Y. 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonia,  Conn. 

Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Hill  Clutch  Co.,  The,  W.  65th  St.  & 
Breakwater  Ave.,  Cleveland,  Ohio. 
Jones  Foundry  & Machine  Co.,  W.  A.. 

4401  W.  Roosevelt  Rd.,  Chicago,  111. 
LINK-BELT  CO.,  329  W.  39th  St..  Chi- 
cago, III. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
& DeKalb  Sts..  St.  Louis.  Mo. 

National  Foundry  Mfg.  & Supply  So.. 
Hepburn  & Canal  Sts.,  Williamsport. 
Pa.  “National.” 

Penntroy  Corp.,  The,  Troy,  Pa.  (General 
sales  agents.  Smith  & Serrell,  Central 
Ave.  at  Halsey  St.,  Newark,  N.  J.) 
“Pintite.” 

Vulcan  Iron  Works,  730  S.  Main  St.. 
^Wilkes-Barre,  Pa. 

COUPLINGS,  SHAFT,  INSULATED.— A 
form  of  coupling,  usually  flexible,  which, 
the  two  shafts  are  thoroughly  insulated 
from  each  other,  usually  by  making  the 
central  driving  disk  or  other  connecting 
member  of  nonconducting  material.  They 
are  used  mostly  on  high-voltage  motors 
or  generators  for  connecting  them  to  their 
load  or  driver  and  then  only  where  the 
frames  are  not  grounded.  The  National 
Electrical  Code  requires  that  all  machines 
operating  at  over  150  volts  shall  have  their 
frames  thoroughly  grounded  when  accessible 
to  other  than  qualified  attendants.  When 
this  is  not  the  case  and  the  frames  are 
not  grounded,  they  must  be  permanently 
and  effectively  insulated  from  ground; 
this  means  that  the  couplings  must  also 
be  insulated. 

Manufacturers: 

Bond  Co.,  Charles,  617-19  Arch  St,  Phila- 
delphia, Pa.  “Grundy.” 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  ”E.  C. 
& M.” 

Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 
COVERING,  ELECTRIC  RANGE 
BOILER. — Many  kitchen  range  boilers  are 
now  heated  by  means  of  electric  heating 
elements  placed  either  inside  and  immersed 
in  the  water,  or  outside  of  the  boiler  at  the 
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side  or  bottom  of  the  tank  or  in  a heating 
chamber  alongside  it.  A bare  boiler  ra- 
diates considerable  heat  and  a large  per- 
centage of  the  heat  delivered  to  the  water 
therein  is  thereby  lost.  Economy  usually 
requires  that  this  waste  be  eliminated  and 
that  water  that  is  heated  may  be  stored 
for  use  at  some  later  time. 

Coverings  are,  therefore,  provided  to  keep 
the  heat  in  the  boiler.  They  are  usually 
made  with  an  asbestos  lining  backed  up 
with  a dead  air  space  and  hair-felt  insula- 
tion. This  is  then  covered  with  paper  and 
a canvas  cover  used  on  the  outside.  The 
coverings  generally  completely  enclose  the 
boiler,  fitting  over  the  top  and  entirely 
around  the  sides.  The  edges  are  laced  to- 
gether, this  process  serving  to  draw  the 
covering  tight  and  leave  a smooth  finish. 

Manufacturers: 

Arthur  A Fowler  Co.,  119%  Nr  Browne 
St.,  Spokane,  Wash.  “A.  A F." 

COVERING,  PIPE  AND  STEAM 
BOILER. — Steam  and  hot-water  pipes  and 
boilers  are  generally  covered  with  an  insu- 
lating material  to  prevent  radiation  of  heat. 
Magnesia  is  one  of  the  most  common  heat- 
insulating  materials  used.  It  consists  of 
hydrated  basic  carbonate  of  magnesia  and 
asbestos  fiber.  The  carbonate  is  a light, 
pure  white  crystalline  material  containing 
a large  number  of  microscopic  air  spaces 
separated  by  the  crystals.  It  has  not  the 
strength  to  withstand  shipping  or  handling 
and  the  asbestos  fiber  is  added  to  reinforce 
it.  The  general  proportions  are  85%  mag- 
nesia and  15%  asbestos  fiber.  When  used 
as  pipe  covering  the  magnesia  is  molded 
into  shape  to  fit  a pipe  of  certain  diameter 
and  in  sections  about  3 ft.  long,  the  sec- 
tions being  split  longitudinally.  Very  large 
pipes  generally  have  the  sections  made  as 
^segments  about  6 ins.  wide.  Magnesia 
cement  is  sometimes  made  of  the  same 
materials  and  used  to  cover  irregular  sur- 
faces, as  on  a boiler,  feed -water  heater, 
large  valve,  etc. 

Asbestos  is  also  used  as  a heat  insulator. 
It  is  often  made  up  as  a paper  and  succes- 
sive layers  applied.  It  is  also  mixed  with 
cement  and  used  as  such  or  made  into 
blocks.  Long  fibers  are  sometimes  woven 
into  s thick  felt  which  is  furnished  in  large 
sheets.  Wool  felt  is  also  used  on  some 
pipes  where  a moderately  warm  tempera- 
ture prevails,  as  with  hot-water  lines. 

Manufacturers: 

Atlas  Mineral  Products  Co.,  Mertztown, 
Pa.  “Atlas." 

Celite  Products  Co.,  1134  Van  Nuys  Bldg., 
Los  Angeles,  Cal.  “Sil-O-Cel." 

Excello  Mfg.  Co.,  The,  Cleveland,  Ohio. 
"Evertite." 

Franklin  Mfg.  Co.,  The,  Franklin,  Pa. 

Hamilton  Engine  Packing  Co.,  54-56 
Alanson  St..  Hamilton,  Ont.,  Can. 

Johns- Manville,  Inc.,  Madison  Ave.'  A 41et 
St.,  New  York,  N.  Y. 

Magnesia  Association  of  America,  702 
Bulletin  Bldg.,  Philadelphia,  Pa. 

Tyler  Underground  Heating  System,  865- 
857  Progress  8t.,  Pittsburgh,  Pa.  “Ty- 
ler's.** 

COVERS,  BATTERY  JAR.— Battery  cov- 
ers for  wet  primary  cells  are  generally 
made  of  porcelain.  They  serve  to  hold  the 
electrodes  in  position  and  to  prevent  dust 
or  dirt  from  falling  into  the  electrolyte. 
Covers  for  small  storage  cells  are  of  the 
same  material  as  the  container,  hard  rub- 
ber or  glass.  Lead-lined  wood  tanks  for 
storage  batteries  are  sometimes  covered 
with  plate  glass.  Hard- rubber  covers  are 
sealed  to  prevent  splashing  of  the  acid 
when  the  battery  Is  moved  about.  They 
are  provided  with  a small  vent  to  allow  the 
gas  to  escape  while  charging.  Glass  covers 
are  never  tight-fitting  and  therefore  require 
no  vent.  All  the  covers  serve  to  keep  the 
electrolyte  free  from  dust,  reduce  evapora- 
tion, and  prevent  spraying  of  electrolyte 
during  charge. 

Manufacturers: 

Carlile  A Doughty,  Inc.,  2530  N.  Broad 
SL,  Philadelphia.  Pa.  “C.  & D." 

Champion  Storage  Battery  Corp.,  193 
Church  St.,  Poughkeepsie,  N.  Y. 
“Champion.** 

Cook  Pottery  Co.,  Proqpect  St.  & P & R 
Ry..  Trenton,  N.  J.  (Porcelain.) 

Electric  Storage  Battery  Co.,  The,  19th 
St.  A Allegheny  Ave.,  Philadelphia,  Pa. 

F.  B.  Electric  A Mfg.  Co.,  119  E.  Atwater 
SL.  Detroit,  Mich.  “F.  B.” 


Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 

Hopewell  Insulation  & Mfg.  Co.,  Inc. 

Hopewell,  Va. 

Stokes  Rubber  Co.,  Joseph,  Trenton,  N.  J. 

COVERS,  CONDUIT  OUTLET  BOX.— 
Covers  usually  made  of  metal  finished  simi- 
larly to  the  box  and  shaped  to  permit  their 
use  on  round,  octagonal  or  square  boxes. 
The  covers  usually  have  two  screw  holes 
or  slots  through  which  they  are  fastened 
to  the  outlet  box  by  machine  screws.  A 
considerable  number  of  different  types  of 
covers  ^.re  made,  depending  upon  the  pur- 
pose for  which  the  outlet  is  to  be  used. 
They  are  sometimes  made  as  a fiat  closed 
cover  or  with  a raised  closed  center  to  per- 
mit later  use.  For  mounting  surface  snap 
switches  a flat  cover  with  several  slots 
radiating  from  the  center  is  used  and  the 
arrangement  of  the  slots  is  such  that  a 
number  of  sizes  and  types  of  switches  may 
be  mounted  by  a machine  screw  and  nut. 
For  drop  cords  and  rosettes  either  flat  or 
raised-center  covers  are  used  and  these 
are  provided  with  one,  two,  or  three  bushed 
outlets.  Porcelain  covers  are  sometimes 
used  for  drop  cords  also.  Various  recep- 
tacles are  also  made  to  mount  on  covers 
and  these  usually  have  a larger  opening 
in  the  cover;  the  receptacles  are  mounted 
by  means  of  screws  or  a special  clamping 
member. 

Manufacturers: 


All-Steel-Equip  Co.,  Aurora,  111. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co..  The  M.  B.,  108-1$  S.  Des- 
plaines  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Bivd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 
CROUSE-HINDS  CO.,  Wolf  A North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 
Electric  Box  A Cover  Co.,  Inc.,  29  Ave. 

C.,  Newark,  N.  J. 

Faries  Mfg.  Co.,  Decatur,  111. 

Fralick  A Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago, 111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  adv.  page 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadelphia, 
Pa. 


Mesa  Co.,  Fernando  C.,  Colt  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Michigan  Stamping  Co.,  Detroit,  Mich. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional." (See  display  adv.  pages  1302- 
1304.) 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray. “ (See  display  adv.  page  1405.) 

Paiste  Co.,  H.  T.  Philadelphia,  Pa. 
“Pipe-Taplets."  (Exclusive  distributor 
Hart  A Hegeman,  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Porcelain  outlet  box 
covers,  for  use  on  3%  in.  and  4 in.  re- 
ceptacle boxes. — Adv. 

Pratt- Chuck  Co.,  The,  Frankfort,  N.  Y. 

SEARS.  HENRY  D.,  80  Boylston  St. 
Boston,  Mass. 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M." 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Steel 
City,"  “Wirelets." 

Taylor-Campbell  Electric  Co.,  237  Dun- 
das  St.,  London,  Ont.,  Can. 

THOMAS  & BETTS  CO..  THE,  63  Vesey 
St.,  New  York.  N.  Y.  “T.  & B."‘ 

UNITED  METAL  BOX  CO.,  614-516  W. 
46th  St.,  New  York,  N.  Y. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  "V.  V.“ 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


COVERS,  FAN  AND  SWITCH  OUTLET 
— Covers  for  fan-circuit  or  switch  outlets 
are  metal  plates  that  fit  over  the  opening 
or  outlet  and  attach  to  the  outlet  box,  re- 
ceptacle or  switch.  They  are  sometimes 
used  when  an  outlet  that  has  been  installed 
is  not  to  be  used  for  some  time,  as  in“TKe 
case  of  a fan  that  is  removed  during  the 
winter  months,  or  a switch  outlet  that  has 
been  installed  for  future  use.  When  used 
In  a wall  or  ceiling  they  are  sometimes 
mounted  flush  with  the  surface  and  painted 
or  calcimined  like  the  wall.  In  other  cases 


raised  covers  or  covers  with  brush  brass 
or  other  finishes  are  used. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Pipe-Taplets."  (Exclusive  distributor 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Steel 
City." 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia. Pa.  “V.  V." 

WATERBURY  BUTTON  CO.,  836  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

COVERS,  MANHOLE.— The  covers  ol 
manholes  in  streets  must  be  strong  enough 
to  carry  the  heaviest  traffic.  They  are 
usually  of  rugged  cast  iron  construction, 
ribbed  on  the  under  side  and  roughened  on 
the  upper  side  to  prevent  slipping.  Where 
manholes  are  not  ventilated  a double  cover 
is  used,  the  lower  cover  being  made,  tight. 
This  is  also  done  where  it  is  desired  to 
keep  manholes  locked,  the  lock  being  ap- 
plied to  the  lower  cover. 

Manufacturers: 

Bosworth-Ard  Machine  A Foundry  Co., 
Anniston.  Ala. 

Donley  Bros.  Co.,  The,  E.  74th  St.  A 
Aetna  Rd.,  Cleveland,  Ohio. 

Fremont  Foundry  A Machine  Co.,  Fre- 
mont, Nebr. 

Keystone  Iron  A Steel  Works,  2931  Santa 
Fe  Ave.,  Los  Angeles,  Cal. 

Leitelt  Iron  Works,  315  Mill  Ave.,  Grand 
Rapids,  Mich. 

Pechstein  Iron  Works,  Box  344,  Keokuk, 
Iowa. 

S.  E.  T.  Valve  A Hydrant  Co..  60  Church 
St.,  New  York,  N.  Y.  “S.  E.  T." 

Smyser-Royer  Co.,  York,  Pa. 

Tyler  Underground  Heating  System,  855- 
867  Progress  St.,  Pittsburgh,  Pa.  “Ty- 
ler’s." 

COVERS,  METAL  RACEWAY  OUTLET 
BOX. — Covers  which  with  a corresponding 
raceway  box  body  can  be  fitted  together  to 
form  an  enclosed  box  in  which  a fixture, 
switch,  receptacle  or  rosette  may  be  con- 
nected and  mounted.  Porcelain  covers  are 
sometimes  used  for  rosettes  or  drop-cord 
work,  and  they  are  made  with  one  or  more 
smooth  outlet  holes.  Metal  covers  for  the 
same  purpose  have  an  insulating  bushing 
in  the  hole.  Raised  covers  are  made  with 
a series  of  mounting  holes  to  permit  re- 
ceptacles and  switches  of  various  types  or 
sizes  to  be  mounted.  Fixture  box  covers 
have  a fixture  stud  mounted  on  the  cover. 

Manufacturers: 

American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

CROUSE-HINDS  CO..  Wolf  A North  7th 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

Machen  Electric  Mfg.  Co.,  4639-43  E 
Thompson  St.,  BrideBburg,  Philadel- 
phia. Pa. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional." (See  display  adv.  pages  1302- 
1304.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  "S-M." 

Windman-Goldsmith,  Inc..  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

COVERS,  OR  HUSKS,  SOCKET.— In 
electric  lighting  fixtures  it  is  often  desir- 
able to  provide  a cover  (sometimes  taking 
the  form  of  a husk)  which  will  take  the 
weight  of  a globe  or  shade  independently 
of  the  shell  of  the  socket.  For  purposes  of 
design  and  ornamentation,  it  is  also  fre- 
quently necessary  in  fixture  designs  to 
cover*  up  the  plain  lines  of  the  socket  with 
an  ornamental  cover  in  keeping  with  the 
design  of  the  rest  of  the  fixture. 

Manufacturers: 

American  Pin  Co.,  The,  Waterbury,  Conn. 
“Ampinco." 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Dallas  Brass  A Copper  Co.,  820  Orleans 
St.,  Chicago.  111. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 
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Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St.,  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

McGill  Mfg.  Co.,  Valparaiso,  Ind. 
NATIONAL  X-RAY  REFLECTOR  CO. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  adv.  page  1405.) 
Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wis. 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 

Waterbury.  Conn.  „ 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Virden  Co..  The,  6103  Longfellow  Ave., 
Cleveland,  Ohio.  *‘V.  M.  C.  Brass.  ’ 
WATERBURY  BUTTON  CO.,  835  S 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

COVERS,  SWITCH.— A metal  cover  oi 
cap,  usually  circular,  used  to  cover  the 
mechanism  of  a surface  type  rotary  snap 
switch.  The  cover  has  an  insulating  lining, 
a hole  for  the  operating  key,  and  often  a 
segmental  slot  through  which  the  ‘‘on’  and 
“off”  indicator  can  be  seen.  The  covers 
of  flush  wall  switches  are  usually  called 
flush  switch  plates ; see  Plates,  flush  switch. 
Enclosures  for  knife  switches  of  either  the 
plain  enclosed  or  safety  type  are  called 
box'es;  see  Boxes,  switch  and  cutout. 

Manufacturers: 

American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Appleton  Electric  Co..  1703  Wellington 
Ave.,  Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 
CROUSE-H1NDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 
GARFIELD  MFG.  CO.,  Garfield,  N.  J. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
Hopewell  Insulation  St  Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Machen  Electric  Mfg.  Co.,  4689-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Magnus  Electric  Co,.  Inc.,  109  Broad  St. 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg..  Pittsburgh.  Pa.  “National 
(See  display  adv.  pages  1302-1304.) 
Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Pipe-Taplets.”  (Exclusive  distributor 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
• Ave.,  Hartford,  Conn.) 

SCOVILL  MFG.  CO..  99  Mill  St..  Water- 
bury, Conn.  (See  display  adv.  page 
1327  ) 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave..  Pittsburgh.  Pa.  Steel 
City  " 

WATERBURY  BUTTON  CO.,  836  S.  Main 
St.,  Waterbury,  Conn.  (See  display 
adv.  page  1328.)  , 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn.  _ 

Windman-Goldsmith,  Inc.,  899-403  East 
Ave.,  Perth  Amboy,  N.  J. 

COVINGTON  MACHINE  CO.— Covington 
Va  Manufacturer  of  coke  drawing  and 
loading  machines,  motor-driven  punches, 
etc.  President  and  general  manager,  t . u. 
Humbert;  vice-president,  F.  W.  King, 
treasurer,  G.  W.  Lipscomb;  manager,  E.  H. 
Archer. 

COWAN  TRUCK  CO.— Dorchester,  Mass. 
Manufacturer  of  electric  trucks  and  trac- 
tors. President,  J.  L.  Wyckoss;  secretary, 
J A.  Eaton;  treasurer,  D.  N.  White.  Main 
office,  Dorchester,  Mass.  Branch  offices. 
Detroit,  Mich.;  Cincinnati,  Ohio;  New 
York,  N.  Y.;  Boston,  MaBS.;  Philadelphia, 
Pa.;  San  Francisco,  Cal.;  Seattle,  Wash.; 
St.  Louis,  Mo.;  St.  Paul,  Minn;  659  W. 
Lake  St.,  Chicago,  111. 

COW1E  ELECTRIC  CO.,  THE  E.  S. 
Kansas  City,  Mo.  Manufacturer  of  storage 
batteries  and  battery  repair  shop  equi la- 
ment. Business  established  1900.  Presi- 
dent, treasurer  and  general  manager, 
Ernest  S.  Cowie;  vice-president,  G.  H.  Jew- 
ett; secretary,  E.  J.  Cowie.  Main  office 
and  factory,  1818  McGee  St.,  Kansas  City, 
Mo.  Branch  office,  317  S.  Market  St 
Wichita,  Kana. 

COWLES  & CO.,  C.— Water  & Chestnut 
Sts.,  New  Haven.  Conn.  Manufacturers  or 
electric  cigar  lighters,  automobile  lighting 
switches  and  lamps.  President  and  general 
manager,  L.  C.  Cowles;  treasurer,  C.  M. 
Costello;  secretary  and  sales  manager,  M 
S.  Bottume. 


COX,  J.  FILLMORE.— Bayonne,  N.  J. 
Manufacturer  of  pipe  and  tube  bending 
and  coiling  machines. 

COX  ARRESTER  CO.,  C.  E.— Eaton 
Ohio.  Manufacturer  of  lightning  arresters. 

COX  AUTOMATIC  PIPE  BENDING  CO. 
—Bayonne.  N.  J.  Manufacturer  of  con- 
duit and  pipe  benders. 

COX  E.— Trade  name  for  chain  grate 
stoker  manufactured  by  the  Combustion 
Engineering  Corp.,  11  Broadway,  New  York, 

N.  Y. 

COZY  GLOW.— Trade  name  for  electric 
heaters  manufactured  by  the  Westinghouse 
Electric  & Mfg.  Co.,  East  Pittsburgh.  Pa. 

CP. — The  form  cp.  is  the  abbreviation  for 
candlepower,  while  c.  p.  is  the  abbreviation 
for  chemically  pure. 

CP. — Trade  name  for  motor-driven  re- 
frigerating machinery  manufactured  by 
the  Creamery  Package  Mfg.  Co.,  61-7  W. 
Kinzie  St.,  Chicago,  111. 

C.  P.  C. — Trade  name  for  batteries,  car- 
bons, etc.,  manufactured  by  the  Carbon 
Products  Co.,  220  Broadway,  New  York, 
N.  Y. 

CQ. — Trade  name  for  safety  switches 
manufactured  by  the  Columbia  Metal  Box 
Co.,  £24-228  E.  144th  St.,  New  York,  N.  Y. 

C.  q.  A. — Trade  name  for  special  tele- 
graph relays  manufactured  by  J.  H.  Bun- 
nell & Co.,  32  Park  Place,  New  York,  N.  Y. 

CR. — The  form  Cr  is  the  chemical  symbol 
for  the  metallic  element  chromium. 

CRAMER  & SWAI N.-«-2916  N.  16th  St. 
Omaha,  Neb.  Manufacturers  of  radio 
equipment.  Business  established  1919,  as 
the  C & S Radio-electric  Co. 

CRAMP  & SONS  SHIP  & ENGINE 
BUILDING  CO.,  WILLIAM,  I.  P.  MORRIS 
DEPT.— Richmond  & Norris  Sts.,  Philadel- 
phia, Pa.  Manufacturer  of  hydraulic  tur- 
bines. turbine  governors  and  electric  pumps. 
Business  established  1830.  President  and 
general  manager,  J.  H.  Mull;  vice-president, 
H.  Birchard  Taylor;  secretary  and  treas- 
urer, Charles  T.  Taylor. 

CRANDALL  PACKING  CO.— Palmyra, 
N.  Y.  Manufacturer  of  packing.  Main 
office  and  factory,  Palmyra,  N.  Y.  Branch 
offices.  New  York.  N.  Y.;  Cleveland,  Ohio; 
Pittsburgh,  Pa.;  St.  Louis.  Mo.;  Chicago, 
111.;  Detroit,  Mich.;  Birmingham,  Ala.; 
New  Orleans,  La.;  Philadelphia,  Pa.;  Bos- 
ton, Mass.;  Denver,  Colo.;  Kansas  City, 
Mo. 

CRANE.— Trade  name  for  motor-driven 
saws,  carbon  rheostats  and  oscillograph? 
manufactured  by  Harold  G.  Crane,  322 
Front  St.,  Adrian,  Mich. 

CRANE  CO.— Chicago,  111.  Manufacturei 
of  valves,  pipe  fittings,  packing,  steam  and 
oil  separators,  steam  regulators  and  other 
steam  specialties.  Business  established 
1856.  President,  R.  T.  Crane,  Jr.;  vice- 
president,  J.  B.  Berryman;  secretary,  H.  P. 
Bishop;  treasurer,  P.  T.  Kelly;  general 
manager,  J.  H.  Wrath;  sales  manager,  C. 
D.  Little.  Main  office,  836  S.  Michigan 
Ave.,  Chicago,  111.  Factories,  Chicago,  111., 
and  Bridgeport.  Conn.  Branch  offices  in 
all  principal  cities. 

CRANE,  HAROLD  G.— 322  Front  St. 
Adrian,  Mich.  Manufacturer  of  oscillo- 
graphs, motor-driven  saws  and  carbon 
rheostats. 

CRANE,  LTD.— Montreal.  Que.,  Can 
Manufacturer  of  valves,  pipe  fittings,  pack- 
ing, steam  and  oil  separators,  steam  regu- 
lators and  other  steam  specialties.  Main 
office  and  factory,  1280  St.  Patrick  St. 
Montreal,  Que.,  Can.  Branch  offices  and 
warehouses,  11th  Ave.  & 5th  St.,  W.,  Cal- 
gary, Alta.;  New  Roy  Bldg.,  Halifax,  N.  S.; 
358  Frank  St.,  Ottawa,  Ont.;  88  Terauley 
St.,  Toronto,  Ont.;  540  Beatty  St.,  Van- 
couver, B.  C.;  93  Lombard  St.,  Winnipeg, 
Man.;  1408  Broad  St.,  Regina,  Sask.  Dis- 
trict offices,  11  McNab  St.,  S.,  Hamilton, 
Ont.;  Canadian  Bank  of  Commerce  Bldg., 
Quebec,  Que.;  20  Olivier  Bldg.,  Sherbrooke, 
Que.;  210  Central  Bldg.,  Victoria,  B.  C. 

CRANES,  ELECTRIC,  MISCELLANE- 
OUS.— Several  types  of  electric  cranes  are 
commonly  used  for  special  purposes  in 
railroad  yards,  machine  shops,  foundries, 
warehouses,  wharves,  buildings  under  con- 
struction and  many  other  places.  One  of 
the  most  important  types  is  the  gantry 
crane,  of  both  traveling  and  fixed  designs. 
These  cranes  are  very  similar  to  traveling 
cranes  as  far  as  operation  is  concerned,  but 
instead  of  having  an  overhead  runway,  the 
bridge  member  is  supported  on  structural 
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legs  which  are  either  fixed  at  the  ground  or 
provided  with  wheels  and  suitable  gearing 
so  that  the  whole  structure  may  be  pro* 
pelled  along  tracks  on  the  ground.  This 
type  is  often  used  in  railroad  and  storage 
yards. 

Jib  cranes  are  often  used  in  factories, 
machine  shops  and  foundries.  They  com- 
prise suitable  Jibs  or  booms  forming  a 
horizontal,  projecting  arm  secured  to  a 
post  or  column.  They  are  provided  with 
motor-driven  hoisting  tackle  and  sometimes 
with  a motor  which  through  suitable  gear- 
ing will  swing  the  jib  around  into  different 
positions.  Pillar  cranes  and  pillar  jib 
cranes  are  used  in  storage  and  freight 
yards  for  transferring  and  storing  mate- 
rial. Pillar  cranes  have  an  upright  pillar 
with  a swinging  arm  or  boom  secured  to  it 
at  the  bottom  and  extending  up  at  an  angle, 
the  top  being  guyed  to  the  top  of  the  pillar; 
this  type  resembles  a derrick.  Pillar  jib 
cranes  have  the  jib  horizontal  but  placed 
at  the  top  of  a pillar  which  is  free  to  turn. 
Stacking  cranes  are  also  used  in  ware- 
houses and  storerooms  to  stack  any  mate- 
rial in  piles.  They  consist  of  a hoisting 
motor  on  a truck  with  a swinging  vertical 
curved  arm  having  the  hoisting  cable  run- 
ning over  pulleys  at  its  end.  It  may  be 
moved  right  up  to  a pile  of  boxes  and  will 
pick  up  others  and  place  them  on  top  of 
the  pile. 

Manufacturers: 

Bedford  Foundry  & Machine  Co.,  Bed- 
ford, Ind. 

Brown  Hoisting  Machinery  Co.,  The, 
Cleveland,  Ohio. 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 

111. 

Industrial  Works,  Bay  City,  Mich. 

(Transfer.)  “Industrial." 

Northern  Crane  Works,  Ltd.,  Walkerville, 
Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 

Terminal  Engineering  Co.,  Inc.,  17  W. 
44th  St.,  New  York,  N.  Y. 

Wellman-Seaver-Morgan  Co.,  The,  7000 
Central  Ave.,  Cleveland,  Ohio. 

“W-S-M.” 

CRANES,  ELECTRIC,  TRAVELING.— 

Traveling  cranes  are  the  most  widely  used 
type  of  crane.  They  are  characterized  by 
the  fact  that  they  have  a bridge  with 
wheels  on  each  end  that  travel  upon  an 
overhead  structure  or  set  of  rails.  This 
structure  may  be  built  separately  out  in 
the  open,  or  it  may  form  part  of  the  roof- 
supporting structure  of  a building  and  in 
many  cases  is  supported  on  brackets  from 
the  walls.  The  bridge  usually  has  two  I- 
beams  or  girders  on  which  a hoisting 
truck,  called  the  trolley,  can  move  back 
and  forth.  The  operator’s  cab  is  usually 
hung  below  one  end  of  the  bridge.  Travel- 
ing cranes  are  usually  supplied  with  three 
motors,  although  there  may  be  more.  One 
is  used  for  operating  the  hoist,  another 
for  propelling  the. bridge  along  the  runway 
or  structure  and  the  third  for  propelling 
the  trolley  carrying  the  hoisting  mechanism 
back  and  forth  across  the  span  of  the 
crane.  For  very  large  cranes  or  in  special 
cases  the  trolley  may  be  equipped  with 
two  or  more  separate  mechanisms  for 
hoisting.  Two  entirely  separate  trolleys 
are  also  used,  each  having  its  own  hoist- 
ing motor.  . ,,,  , 

Traveling  cranes  have  been  built  in  very 
large  sizes.  Spans  as  wide  as  125  ft.  have 
been  used  with  lattice  girder  bridge  con- 
struction. For  very  long  erecting  shops, 
etc.,  two  or  three  separate  cranes  are  used 
on  different  sections  of  the  same  runway. 
The  hoisting  motors  on  some  large  cranes 
are  rated  at  75  tons.  For  the  types  of 
equipment  used,  see  Motors,  crane  and 
hoist;  Controllers,  starting,  speed  regulat- 
ing, reversing  and  dynamic  braking; 
Brakes,  electric  crane. 

Manufacturers: 

Bedford  Foundry  & Machine  Co.,  Bed- 
ford, Ind.  _ 

Box  & Co.,  Inc.,  Alfred.  Philadelphia,  Pa. 
Box  Iron  Works  Co.,  William  A.,  Blake 
& 33rd  Sts.,  Denver,  Colo. 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 
Chesapeake  Iron  WorkB,  P.  O.  Box  1123, 
Baltimore,  Md. 

Cleveland  Crane  & Engineering  Co.,  The, 
Wickliffe,  Ohio. 

Columbia  Hoist  & Crane  Co.,  Borden  & 
Van  Pelt  Aves.,  Long  Island  City,  N.  Y. 
Cyclops  Iron  Works.  837-847  Folsom  St., 
San  Francisco,  Cal. 

Detroit  Hoist  & Machine  Co.,  Morrow  & 
Marston  Sts.,  Detroit,  Mich. 
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Erie  Steel  Construction  Co.,  615  Hay 
barger  Lane.  Erie,  Pa.  “Erie.” 

Euclid  Crane  & Hoist  Co.,  The,  Euclid, 
Ohio. 

Gilbeii-Grant  Co.,  The,  Grand  Central 
Terminal,  New  York.  N.  Y. 
LINK-BELT  CO.,  Philadelphia,  Chicago, 
Indianapolis.  “Link-Belt.” 

Locomotive  Crane  Co.,  Bucyrus,  Ohio. 
“Ohio.” 

Manning,  Maxwell  & Moore,  Inc.,  119  W. 

40th  St.,  New  York,  N.  Y. 

Maris  Bros.,  56th  St.  & Grays  Ave.,  Phil- 
adelphia, Pa. 

Milwaukee  Electric  Crane  & Mfg.  Co- 
Milwaukee.  Wis.  “Milwaukee.” 

Moore  Co.,  The  Franklin,  Winsted,  Conn. 
Morris  Crane  & Hoist  Co..  Ltd.,  The 
Herbert.  Niagara  Falls,  Can.  “Mor- 
ris.” 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

New  Jersey  Foundry  & Machine  Co..  90 
West  St..  New  York,  N.  Y.  “Delta.” 
Northern  Crane  Works,  Ltd.,  Walker- 
vllle,  Ont.,  Can.  “Northern.” 

Northern  Engineering  Works.  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 
Pawling  & Hamischfeger  Co..  38th  & 
National  Aves..  Milwaukee,  Wis.  “P. 

Reading  Chain  & Block  Corp..  2140 
Adams  St.,  Reading.  Pa.  “Reading.” 
Roeper  Crane  & Hoist  Works,  1730  N. 

10th  St..  Reading.  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  The  Sprague 
Adjustable  Loop  System  is  adapted 
primarily  for  handling  miscellaneous 
and  bulk  freight  and  materials  in  ma- 
rine and  railroad  terminal  sheds.  It  is 
known  as  the  adjustable  loop  system 
because  the  overload  track  on  which 
the  hoisting  and  conveying  machines 
are  operated  is  in  the  form  of  a con- 
tinuous unbroken  loop  which  is  ad- 
justable in  length.  Sprague  Products, 
see  display  adv.  pages  1306-7.— Adv. 
Standard  Electric  Machinery  Co.,  Balti- 
^inore.  Md.  “Standard- Baltimore.” 
Whiting  Corporation,  Harvey,  111. 
CRANES,  LOCOMOTIVE  AND  DOCK.— 
Locomotive  and  dock  cranes  usually  consist 
of  a cab  and  a jib  or  boom  carried  on  a 
turntable  which  is  mounted  on  trucks. 
The  trucks  of  electric  cranes  are  provided 
with  motors  to  propel  the  crane  along  on 
tracks.  The  boom  or  jib  is  usually  ar- 
ranged so  that  it  may  be  raised  or  lowered 
to  suit  conditions.  A separate  motor  is 
generally  provided  for  this  purpose.  For 
rotating  the  boom  on  the  turntable  and 
raising  or  lowering  the  load  separate  mo- 
tors may  or  may  not  be  used.  In  some 
cases  only  one  motor  Is  used  for  the  entire 
crane,  the  various  functions  being  operated 
rrom  it  in  turn  by  means  of  mechanical 
clutches.  Steam  locomotive  cranes  have  a 
boiler,  water  barrel  or  tank  and  engine 
mounted  on  the  cab.  Both  electric  and 
steam  locomotive  cranes  are  much  used 
by  large  power  plants  for  piling  coal  in 
storage  and  retrieving  it. 

Dock  cranes  are  often  of  special  con- 
struction. One  example  is  a one-leg  gantry 
crane.  This  crane  has  one  end  supported 
on  an  overhead  structure  along  the  side  ot 
the  pier  building  or  warehouse,  the  track 
and  conducting  rail  being  similar  to  those 
used  on  traveling  cranes.  The  bridge  ex- 
tends past  the  other  support  which  Is  of 

*K«n!r3Ltypeil  rails  on  the  dock 

on  which  the  whole  bridge  support  travels 
The  extension  past  the  edge  of  the  dock 
permits  the  hoisting  trolley  to  run  out  over 
the  ship  being  unloaded  and  then  convey 
tne  material  to  the  warehouse  or  building 

TwT'  ThIs  type  18  sometime! 
called  a portal  crane. 

Manufacturers: 

Electrical  Devices  Co..  120- 
n j*rd  Cincinnati,  Ohio. 

Baker  R & L Co.,  The,  Cleveland,  Ohio. 

(Industrial  portable.)  “BRL  ” 

Bradney  Machine  Co.,  Inc.,  Middletown, 

Brown  Hoisting  Machinery  Co.,  The 
Cleveland,  Ohio.  “Brownhoist.” 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Industrial  Works,  Bay  City,  Mich.  “In- 
dustrial. 

Philadelphia,  Chicago, 
Indianapolis.  Link  - belt  locomotive 
cranes  are  designed  and  built  for  the 
most  severe  conditions  of  continuous 
and  dependable  service,  and  are 
adapted  to  almost  any  work  where 


heavy  and  bulky  materials  are  handled. 
They  are  usually  operated  by  steam 
generated  by  their  own  boilers,  but  can 
also  be  furnished  for  electrical  opera- 
tion when  desired.  The  crane  consists 
of  two  principal  parts,  the  lower  frame 
which  is  carried  on  four  or  eight 
wheels,  and  the  upper  rotating  frame. 
Special  attention  is  given  to  the  design 
of  individual  parts,  and  to  the  co-ordi- 
nation of  all  parts  to  fit  into  the  gen- 
eral design  of  the  crane,  to  secure  the 
most  compact,  yet  readily  accessible, 
combination,  possible. — Adv. 

Locomotive  Crane  Co.,  Bucyrus,  OhlQ. 
“Ohio.” 

Maine  Electric  Co.,  Inc.,  The,  35  Com- 
mercial St..  Portland,  Me.  “Maine.” 
McMyler-Interstate  Co.,  The,  Bedford, 
Ohio. 

Moore  Co.,  Franklin.  Winsted.  Conn. 
“Franklin  Moore.” 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

Northern  Crane  Works,  Ltd.,  Walker- 
ville,  Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 

Orton  & Steinbrenner  Co.,  608  S.  Dear- 
born St.,  Chicago,  111. 

Pawling  & Hamischfeger  Co.,  38th  & 
National  Aves.,  Milwaukee,  Wis. 
“P  & H.” 

Wellman-Seaver-Morgan  Co.,  The,  7000 
Central^  ^ Ave.,  Cleveland,  Ohio. 

CRANES,  WRECKING,  ELECTRIC 
RAILWAY. — Equipment  consisting  of  crane 
apparatus  mounted  on  a suitable  car  and 
usually  having  propulsion  motors  for  lift- 
ing and  moving  heavy  parts  of  cars  or  their 
equipment  in  cases  of  wrecks  or  serious 
derailments,  so  as  to  clear  the  track  for 
regular  operation.  Frequently  the  wreck- 
ing crane  is  so  constructed  and  arranged 
as  to  be  available  for  regular  construction 
or  other  purposes. 

Manufacturers: 

Industrial  Works.  Bay  City,  Mich.  “In- 
dustrial.” 

motive  Crane  Co.,  Bucyrus,  Ohio 
'Ohio.” 

Morris  Crane  A Hoist  Co.,  Ltd..  The  Her 
bert,  Niagara  Falls.  Can.'  “Morris.” 

Northern  Crane  Works,  Ltd.,  Walkerviile. 
Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St..  Detroit,  Mich.  “Northern.” 

Orton  & Steinbrenner  Co.,  608  S.  Dear- 
ab™”St"  Chicago,  111.  ‘O.  S.  Depend- 

Whiting  Corporation,  Harvey,  111. 

CRANIATE.— Trade  name  for  packing 
manufactured  by  the  Crane  Co..  836  S 
^ve'^  Chicaeo,  111.,  and  Crane, 

Can'  ^ Patrick  St.,  Montreal,  Que. 

CRANTILT. — Trade  name  for  steam  traps 
manufactured  by  the  Crane  Co..  836  S. 

Ave..  Chicago.  111.,  and  Crane. 

Ltd.,  1280  St.  Patrick  St..  Montreal,  Que., 
Can. 

CRAWFISH. — Trade  name  for  leather 
manufactured  by  the  Southern 
Belting  Co.  602-608  S.  Peters  St..  New'  Or- 
leans. La  . 

CRAWFORD.— Trade  name  for  indus- 

trial electric  ovens  manufactured  bv  the 
Oven  Equipment  & Mfg.  Co.,  New  Haven. 
Conn. 

CRAWFORD. — Trade  name  for  electric 
ranges  manufactured  bv  the  Walker  & 

LTatt  Mfg.  Co.,  31-35  Union  St.,  Boston. 
Mass. 

CRAWFORD  MFG.  CO.— 13-21  Park 
Row  New  York,  N.  Y.  Manufacturer  of 
Induction  motors.  President.  L.  E.  Woo- 
ten: vice-president.  John  J.  Crawford:  sec- 
retary and  treasurer,  P.  L.  Gill. 

CREAGHEAD  ENGINEERING  CO.— Cin- 
cinnati, Ohio.  Manufacturer  of  mast  arms 
etc. 

CREAM  SEPARATORS,  MOTOR-DRIV- 

EN. — Appliances  for  separating  the  cream 
from  the  milk,  in  which  centrifugal  motion 
is  Imparted  to  the  fluid  container  by  an 
electric  motor,  and  the  cream  and  milk, 
having  different  specific  gravities,  are 
thus  separated.  The  motor  is  sometimes 
mounted  on  the  same  base  as  the  separat- 
or. or  it  is  mounted  on  a shelf  supported 

the  separator  body.  Heavier  motors 
used  on  large  separators  are  separately 
mounted  and  belt-connected.  On  some 
models  vertical  shaft  motors  are  used, 
forming  an  integral  part  of  the  separator. 

SOS 


These  machines  are  extensively  used  in 
Hnlr«-S  iand  creai«Grie8,  where  their  clean- 
Iln  co™parlson  with  engine-driven 
outfits  is  much  appreciated. 

Manufacturers: 

AChl,cihgoD°lifr  ••OButtl0r0fly^arSha"  B1Vd- 

BNrey&  ‘‘Simplex’” D LltUe  Fal'8- 

DNowVYortPNaYr  °°-  184  Broadway. 

R^GreataWe*te0rn.”C0-  Rock  l8,and’ 
Sharples  Separator  Co.,  WeBt  Chester. 

Vermont  Farm  Machine  Corp..  53  w 

States0”  B Vd"  Chicago'  rl1-  “United 

CREAht  WHIPPERS,  MOTOR- DRIVEN 

u-KiP!I?anCf’S,  for  whipping  cream  in 

drive*1  the  whlmT/mr Ihf>t?r  ,s  arran®«'d  to 
whipping  blades  or  straps.  On 

n ninr  f slze8-  for  use  In  the  home  the 

1 

!^h  Vy  behewhn;pa‘?nrgal  cr^nn?  M 
egg.  cake  or  pastry  batter,  etc! 

Manufacturers: 

■gal  ■'«&£•  r. 

WJiite- Stokes  Co.,  Inc.,  150  W Lake  St 
Chicago,  111.  “Mallo.”  St” 

— PACKAGE  MFG.  CO.,  THe 

fe?:  5*  «T:s2rfS 

Welllngho/r.  Main  office  6™  7 w!  'kL& 

Kans.^BwihevlU^A^  S£Pn':  £ 

a Polls,  Minn;'  1V3 J 10ft 

6*  n ' From  ^8r£et  ,St”  PhnadelV,hl2.mpaa: 
StN's^n  ^vSt”«Portland’  °re-i  699  Battery 

To;edSoanoWonC40S%Ca'-:  119  St 

Iowa  - 408  Syeamore  St,  Waterloo: 

enCR|c^Sh^'JtTrade  name  for  motor-drlv- 
w c i b™ak£rs  mar>ufactured  bv  the 
411  Si.  B'  w--Cochrane  Corp.,  17th  St  * 
Allegheny  Ave..  Philadelphia,  Pa.  St'  * 

220RwQnR,  ELECTRICAL  MFG.  CO.— 

cSSg&Wffl&'BS 

CREO-PRESERVALINE.— Tradft  n o ™ 
for  creosote  oil  manufactured  b^  the  Com 
pressed  Wood  Preserving  Co  wf?' 

Bank  Bldg..  Cincinnati  Ohio.  ’ W'nt°n 

OIL  FOR  WOOD  PRESER- 

^ ?N*  Creosote  oils  and  compounds  are 
of  value  as  a preservative  of  pole  butts 

nartflI^8r  Kra,lway  Ues  and  other  wooden 
hichJta™  exposed  to  moisture  and 
,^eat^.er  conditions.  In  most  cases  the  life 

whl^h1  ahn  ia  1^ngtheaed  by  the  treatment, 
which  should  be  applied  before  decay  has 

wanI0ngr  any  of  the  wood  cells.  Also 
see  Wood  preservation. 

Manufacturers: 

Barrett  Co.,  The.  17  Battery  PI.  New 
York,  N.  Y.  “Carbosota.” 

Blnswanger  & Co..  B„  $29-836  N.  3rd  St.. 
Philadelphia,  Pa. 

C-A  Wood  Preserver  Co.,  Arcade  Bldg., 

St.  Louis.  Mo.  “Perfecto-Sote.” 
Compressed  Wood  Preserving  Co.,  Win- 
JjJJ1  Bank  Bldg.,  Cincinnati,  Ohio. 
Creo-  Preservaline.  ” 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo.  “Phe- 
noleum.” 

Du  Pont  de  Nemours  & Co.,  E I Wil- 
mington, Del. 

Globe  Chemical  Co.,  727  Ridgeway  Ave 
Cincinnati,  Ohio.  *’ 

International  Creosoting  & Construction 
Co.,  Galveston,  Texas. 
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Northeastern  Co..  The.  80  Beverly  St.. 

Boston.  Mass.  "Noreacol. 

Republic  Creosoting  Co..  Merchants  Bank 

Bldg.,  Indianapolis,  Ind. 

CREOSOTING  PLANTS  FOR  CROSS- 
ARMS  POLES  AND  TIES. — Creosoting 
plants  used  to  impregnate  wood  crossarms, 
Dole  butts  and  ties  with  creosote  oil  gen- 
erally employ  one  of  two  fundamental 
processes.  The  simplest  form  is  a ^PP»ng 
process  in  which  the  poles  or  other  ma- 
terial are  merely  placed  in  a hn^e  tank 
filled  with  the  creosote  oil  and 
remain  in  it  for  some  time,  heat  be  ng  ap 
Dlied  to  the  tank  to  warm  the  oil.  Tne 
second  method  introduces  the  creosote  un- 
der Sr  essu  re.  In  this  process  the  material 
fs  nlaced  ln  a sealed  tank,  after  having 
been  thoroughly  dried,  arid  the  air 
hausted  from  the  inside  of  the  tank. 
Heated  creosote  oil  is  then  \ 

the  tank  under  heavy  pressure  and  it  is 
forced  into  the  fibers  yt- 

terial.  penetrating  a half  Inch  or  more,  va 
rious  other  processes,  which  are  modifies 
tionl  of  and  additions  to  these  princi- 
ples are  a’ so  employed  in  some  creosoting 
Slants  Mechanical  means  of  opening  and 
separating  the  fibers  to  insure  penetration 

"a  thTrdTrocel  sometimes  used  Is  known 

as  brush  treatment.  It  consists  in  applying 

the  hot  creosote  by  means  of  a brusn  ju 
iii. p naint  Only  superficial  penetration  is 
secured  and  the  simple  equipment  neces- 
sarv  is  hardlv  worthy  of  being  called  a 
oreosotlng  plant.  Also  see  Wood  preserva- 
tion. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co..  Milwaukee  Wls. 

American  Welding  Co.,  Carbondale,  Pa. 

Ca(rCneynieCo:nB.  J..  Grinneli  Iowa. 

^ 'l^H.^o^'peoria.  111. 

Republic  Creosoting  Co-.  Merchants 
Bonk  Bldg.,  Indianapolis.  Ind. 

Walsh  Tie  Co..  914  Security  Bldg.,  Min- 
neapolis. Minn. 

treo-WOOD. — Trade  name  for  wood 
flimes  manufactured  by  the  Continental 
Pipe  Mfg.  Co..  Seattle.  Wash. 

CREPACO. — Trade  name  for  electric  cen 

trifugal  pumps  ™Jlu,*^turfie1d7  ™ Kin- 
Creamerv  Package  Mfg.  Co..  61-7  W.  K 
zie  St..  Chicago.  111. 

rREPACO-BABCOCK. — Trade  name  for 
motor-driven  cream  tfaters 
bv  the  Cream erv  Package  Mfg.  Co.,  61  l 
W.  Kinzie  St..  Chicago,  111. 

CRESCENDO.— Trade  name  for vl£ratl£f 
bells  and  buzzers  "ri»nu^t^d  i^p^k 
Manhattan  Electrical  Supply  Co.,  .17  Park 
PI..  New  York,  N.  Y. 

CRESCENT.— Trade  name  for  welding 
comround  manufactured  by  the  Anti-Bo 
rax  Compound  Co..  Fort  Wayne.  Ind. 

CRESCENT.— Trade  name  for  .elect^2 
meat  choppers  manufactured  by  the 
Brecht  Co.,  St.  Louis.  Mo. 

CRESCENT. — Trade  name  for  floodlight 
nro lectors,  spotlights,  searchlights  and  ac- 
cessories manufactured  by  ^ B/en.kf 
Light  Prnlectlbn  Co.,  49  Cortland  Ave.- 
Detroit,  Mich. 

CRESCENT.— Trade  name  for  belt  fas- 
teners manufactured  by  the  Crescent  Bel 
Fastener  Co..  381  4th  Ave.,  New  York, 
N.  Y. 

CRESCENT. — Trade  name  for  lighting 
fixtures  manufactured  bv  the  Crescent 
Brass  Products  Co..  8410  Lake  Ave.,  Cleve- 
land. Ohio. 

CRESCENT. — Trade  name  for  electrical 
automobile  accessories.  Tn”>nu^ct^redxy5^ 
the  Orescent  Mfg.  Co.,  129  Reade  St.,  New 
York,  N.  Y. 

CRESCENT.— Trade  name  for  lubricat- 
ing oil  manufactured  by  the  Crescent  Oil 
Co.,  602  W.  Pratt  SL,  Baltimore.  Md. 

CRESCENT.— Trade  name  for  wrenches 
and  pliers  made  by  the  Crescent  Tool  Co., 
Jamestown,  N.  Y. 

CRESCENT. — Trade  name  for  electric 
dishwashers  and  clothes  washing  machines 
manufactured  by  the  Crescent  Washing 
Machine  Co.,  New  Rochelle,  N.  Y. 

CRESCENT.— Trade  name  for  expansion 
bolts  manufactured  by  F.  H.  Evans,  31 
Hewes  St.,  Brooklyn.  N.  Y. 

CRESCENT.— Trade  name  for  bushings 
and  insulators  made  by  M.  Kirchberger  & 
Co.,  Inc.,  1425  37th  St.,  Brooklyn,  N.  Y. 


CRESCENT.— Trade  name  for  vibrating 
bells  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  Pi- 
New  York.  N.  Y. 

CRESCENT.— Trade  name  for  portable 
lamp  guards,  soldering  sticks,  paste  and 
salts,  coloring  and  frosting  compounds,  in- 
sulating compounds,  socket  handles  and 
toggle  bolts  manufactured  by  the  McGill 
Mfg.  Co..  Valparaiso,  Ind. 

CRESCENT.— Trade  name  for  motor- 
driven  planers  and  jointers  manufactured 
by  the  P.  Pryibil  Machine  Co.,  512-524  W. 
41st  St.,  New  York,  N.  Y. 

CRESCENT.— Trade  name  for  brass  and 
copper  pipes  and  tubes  manufactured  by 
the_Wheeler  Condenser  & Engineering  Co.. 
Partprpt  N.  J. 

CRESCENT  ART  METAL  CO.(  THE.— 
Bridgeton,  N.  J.  Manufacturer  of  lighting 
fixtures.  Business  established  1897.  Presi- 
dent and  treasurer,  William  C.  Mulford; 
secretary,  Henry  K.  Reeves. 

CRESCENT  BELT  FASTENER  CO.— 
New  York,  N.  Y.  Manufacturer  of  belt 
fasteners.  Frank  g.  Voss,  sales  manager. 
Main  office.  381  4th  Ave..  New  York,  N.  Y. 
Branch  office,  32  Front  St.,  Toronto,  Ont., 
Can. 

CRESCENT  BRASS  PRODUCTS  CO., 
THE. — 8410  Park  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  lighting  fixtures  and  brass 
castings.  Business  established  1910.  pres- 
ident and  general  manager  C.  H.  Hofrich- 
ter;  vice-president,  Emil  Zeller;  secretary 
and  sales  manager,  W.  R.  Mardls;  treas- 
urer. Albert  C.  Hofrlchter. 

CRESCENT  ELECTRIC  CO.— Mountain 
Grove,  Mo.  Manufacturer  of  wiring  de- 
vices. President,  William  M.  Nelson; 
vice-president.  James  A.  Douglas;  secre- 
tary, W.  S.  Candler;  treasurer,  J.  A.  Chase. 

CRESCENT  INSULATED  WIRE  A CA- 
BLE CO.— Olden  & Taylor  Sts.,  Trenton, 
N J.  Manufacturer  of  Insulated  wire. 
President,  C.  Edward  Murray;  secretary 
and  sales  manager,  A.  H.  Battye;  treas- 
urer, J.__C.  Murray. 

CRESCENT  MFG.  CO.,  THE.— 129  Reade 
St.,  New  York,  N.  Y.  Manufacturer  of 
electrical  automobile  accessories. 

CRESCENT  OIL  CO. — 602  W.  Pratt  St., 
Baltimore,  Md.  Manufacturer  of  lubricat- 
ing oils. 

CRESCENT  TOOL  CO. — Jamestown,  N. 
Y.  Manufacturer  of  drop-forged  tools. 
Business  established  1907.  President  and 
general  manager.  Karl  Peterson;  vice- 
president.  C.  Emil  Nelson;  secretary,  Chas. 
F.  Falldine;  sales  manager,  C.  R.  Swlss- 
helm. 

CRESCENT  TRUCK  CO.,  THE.—30 

Church  St..  New  York,  N.  Y.  Manufac- 
turer of  storage  battery  trucks  and  tract- 
ors. President,  F.  Conlin;  secretary,  P.  W. 
Saitta;  treasurer  and  sales  manager.  F.  W. 
Conlin.  Factory.  Elizabeth,  N.  J. 

CRESCENT  WASHING  MACHINE  CO.— 
New  Rochelle,  N.  Y.  Manufacturer  of  elec- 
tric clothes  washing  machines  and  disn- 
washers.  President  and  general  manager, 
H.  E.  Merseles;  vice-president  and  treas- 
urer, T.  F.  Merseles;  secretary,  F.  L.  Holt; 
sa’es  manager.  J.  F.  Donovan.  Main  office 
and  factory.  New  Rochelle.  N.  Y.  Branch 
offices,  800  N.  Clark  St..  Chicago.  HI.;  313 
Atlanta  National  Bank  Bldg.,  Atlanta,  Ga. 

CRESCO. — Trade  name  for  condensers 
for  rural  telephone  lines  manufactured  by 
the  Electric  Specialty  Co.,  233  N.  Elm  St., 
Cresco.  Iowa. 

CREST-FACTOR.— Also  called  peak-fac 
tor.  The  ratio  of  the  crest  of  the  wave 
or  maximum  value  of  an  alternating  e.m.f. 
to  the  effective  or  r.m.s  vahie.  For  a sine 
wave  the  crest-factor  is  y/2  or  1.4142. 

CRESTLINE  MFG.  CO. — Crestline,  Ohio 
Manufacturer  of  electric  pumps. 

CREST  VOLTMETER.— Crest  voltmeter 
measure  the  crest  (wave- peak)  or  maxi- 
mum value  of  an  alternating  voltage. 
They  usually  operate  in  connection  with 
a condenser  type  bushing  of  a testing 
transformer.  The  principle  of  operation  is 
that  the  average  value  of  the  half  wave 
of  the  charging  current  in  the  condenser 
bushing,  which  flows  into  and  out  of  the 
bushing  when  it  is  subjected  to  a voltage 
strain,  is  proportional  to  the  crest  of  the 
voltage  wave.  The  charging  current  is 
rectified  bv  means  of  small  mercury-arc 
rectifier  bulbs  and  is  then  measured  by 
a sensitive  d-c.  milliammeter  that  is  cali- 
brated to  read  directly  in  terms  of  the 
maximum  value  of  the  high  a-c.  voltage 
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wave.  All  of  the  divisions  on  the  scale 
are  approximately  equal  and  it  is  possible 
therefore  to  read  low  voltages  with  the 
sam e accuracy  as  the  higher  voltages. 
This  makes  them  very  useful  in  insulation 
testing.  For  manufacturers,  see  Voltme- 
ters, special  and  miscellaneous. 

CRETOR8  A CO.,  C.— 620  W.  27th  St., 
Chicago,  III.  Manufacturers  of  electric 
corn  poppers  and  peanut  roasters. 

CREW  LEV  1C K CO.— Philadelphia,  Pa. 
Manufacturer  of  lubricating  oils  and  greas- 
es. Business  established  1862.  President, 

F.  W.  Frueauff;  vice-president  and  general 
manager,  R.  R.  Choate;  secretary,  C.  E. 
Foster;  treasurer,  E.  J.  Hasse;  sales  man- 
ager, R.  M.  Shanklin.  Main  office.  111  N* 
Broad  St.,  Philadelphia,  Pa.  Refineries. 
Titusville  and  Warren,  Pa,  Branch  offices, 
Chicago,  111.;  New  York,  N.  Y.;  Syracuse, 
N.  Y.;  Pittsburgh.  Pa.;  Boston,  Mass. 

C.  R.  I.— Abbreviation  for  crystal  rough 
inside,  as  applied  to  illuminating  glass- 
ware. 

CRIBBING  GUARDS.— Narrow  metal 
strips  nailed  vertically  on  a wooden  line 
pole  to  prevent  damage  to  the  wood  by 
the  gnawing  of  horses.  They  are  quite 
commonly  called  pole  strips.  See  Strips, 
pole. 

CRITERION.— Trade  name  for  belting 
manufactured  by  the  Voorhees  Rubber  Mfg. 
Co.,  20-56  Bostwick  Ave.,  Jersey  City,  N.  J. 

C.  R.  O. — Abbreviation  for  crystal  rough 
outside,  as  applied  to  illuminating  glass- 
ware. 

CROCKER-WHEELER  CO.— Ampere,  N. 

J.  Manufacturer  of  motors,  generators 
and  transformers.  Business  established 
1888.  President,  S.  S.  Wheeler;  secretary 
and  sales  manager,  E.  Lang;  treasurer.  T. 

S.  Fuller.  Main  office  and  factory.  Ampere. 
N.  J.  Branch  offices  and  warehouses.  37 
W.  Van  Buren  St..  Chicago,  111.;  Cleveland. 
Ohio;  San  Francisco,  Cal.  District  offices, 
Baltimore,  Md.;  Birmingham,  Ala.;  Bos- 
ton. Mass.;  Newark,  N.  J.;  New  Haven, 
Conn.;  30  Church  St..  New  York.  N.  Y.; 
Philadelphia,  Pa.;  Pittsburgh,  P&..  Syra- 
cuse, N.  Y. 

CROFOOT. — Trade  name  for  gears  manu- 
factured by  the  Crofoot  Gear  Works,  Inc., 
1601  Hyde  Park  Ave.,  Boston,  Mass. 

CROFOOT  GEAR  WORKS,  INC.— 1601 
Hyde  Park  Ave.,  Boston.  Mass.  Manufac- 
turer of  gears.  Business  established  1911. 
President,  treasurer  and  general  manager, 
Charles  E.  Crofoot. 

CROFTON  STORAGE  BATTERY  CO.— 
423-5  W.  Queen  St.,  Toronto,  Ont.,  Can. 
Manufacturer  of  storage  batteries. 

CRONK  A CARRIER  MFG.  CO.,  THE.— 
109  W.  Water  St.,  Elmira,  N.  Y.  Manufac- 
turer of  pliers,  tree  trimmers,  screw  driv- 
ers and  other  hardware  specialties.  Busi- 
ness established  1883.  President,  C.  F. 
Carrier;  vice-president,  E.  L.  Cronk;  sec- 
retary. W.  J.  Wetmore;  treasurer  and  sales 
manager.  G.  H.  Carrier.  Sales  representa- 
tives, Sand,  Hulfish  & Laselle,  Charles  A 
Redwood  Sts.,  Baltimore,  Md.;  Sprake  Sales 
Co.,  822  Higgins  Bldg.,  Los  Angeles.  Cal.; 
525  Market  St.,  San  Francisco,  Cal.;  633 
Railway  Exchange  Bldg.,  Portland.  Ore.; 
223  Kerns  Bldg..  Salt  Lake  City,  Utah.  | 
CROOKES*  DARK  SPACE.— A dark 
space  which  surrounds  the  negative  elec- 
trode of  a highly  rarefied  tube,  such  as  a 
mercury-arc  rectifier  tube,  through  which 
an  electric  discharge  is  passing.  The 
space  appears  dark  in  contrast  to  the  lumi- 
nous effect  of  the  rest  of  the  discharge. 
The  volume  of  the  space  increases  as  the 
vapor  pressure  in  the  tube  decreases.  Its 
volume  In  the  case  of  a rectifier  partly 
determines  the  rectifying  power  and  In- 
creases this  power  as  the  volume  of  dark 
space  Increases. 

CROOKES,  SIR  WILLIAM.— An  English 
1 physicist  and  chemist,  born  in  London  in 
1832.  He  studied  at  the  Royal  College  of 
Chemistry.  In  1854  he  became  superin- 
tendent at  the  meteorological  department 
of  the  Radcliffe  Observatory,  Oxford,  and 
in  1865  professor  of  chemistry  at  the  Ches- 
ter Training  College.  In  1863  the  Royal 
Society  elected  him  a fellow,  and  since  then 
many  scientific  bodies  have  conferred  dis- 
tinctions on  him.  His  method  of  produc- 
ing extreme  vacua  rendered  incandescent 
lighting  a practical  possibility  and  led  to 
the  development  of  gaseous  tube  lighting. 
His  original  researches  in  chemistry  and 
physics  led  to  the  discovery  of  the  metal 
thallium  in  1861.  He  discovered  the  sodium 
amalgamation  process  for  separating  gold 
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and  silver  from  their  ores  In  1865.  and  a 
new  method  for  spectroscopic  Investigation 
of  substances,  one  of  the  numerous  results 
of  his  prolonged  studies  of  radiant  matter. 
He  devised  the  radiometer  and  later  the 
otheoscope.  He  has  published  works  on 
such  widely  separated  subjects  as  sanita- 
tion. spiritualism,  beet-root  sugar  manu- 
facture, dyeing  and  calico  printing,  be- 
sides translations  on  chemistry.  The  name 
"Crookes  tube"  has  been  given  to  special 
types  of  vacuum  tubes. 

CROSBY. — Trade  name  for  guy  clamps 
manufactured  by  the  American  Hoist  & 
Derrick  Co.,  St.  Paul,  Minn. 

CROSBY.— Trade  name  for  wire  rope 
clips  manufactured  by  the  Fischer  & 
Hayes  Rope  & Steel  Co.,  741-745  W.  Van 
Buren  St.,  Chicago.  III. 

CROSBY  CO.,  THE.— Buffalo,  N.  Y.  Man- 
ufacturer of  magneto  parts  and  sheet  met- 
al stampings.  President.  William  H.  Cros- 
by; vice-president,  William  H.  Hill;  treas- 
urer, Edward  S.  Gram;  secretary,  I*.  R. 
Cooper.  Main  office  and  factory.  Buffhlo, 
N.  Y.  Branch  offices,  30  Church  St.,  New 
York.  N.  Y.:  914  Ford  Bldg.,  Detroit,  Mich.; 
415  Schofield  Bldg.,  Cleveland.  Ohio. 

CROSBY  STEAM  QAQE  6.  VALVE  CO. 
— Boston,  Mass.  Manufacturer  of  gages, 
valves,  feed  water  regulators,  etc.  Busi- 
ness established  1875.  President,  C.  H. 
Millett;  vice-president  and  treasurer.  F. 
F.  Raymond;  vice-president  and  sales 
manager,  A.  B.  Carhart.  Main  office,  Bos- 
ton, Mass.  Branch  offices,  100  Walker  St., 
New  York,  N.  Y.;  121  2nd  St..  San  Fran- 
cisco, Cal.;  180  N.  Market  St.,  Chicago,  HI. 

CROSS. — This  generally  refers  to  a trou- 
ble condition,  as  any  accidental  contact  be- 
tween electrical  conductors.  It  is  a term 
used  largely  for  telephone  or  telegraph 
overhead  circuits  or  cables  when  interfer- 
ence Is  caused  due  to  contact  between 
neighboring  conductors  or  circuits. 

CROSS. — Trade  name  for  oil  filters  man- 
ufactured by  the  Burt  Mfg.  Co.,  Akron, 
Ohio. 

CROSS  MAGNETIZATION.— A magnetic 
field  set  up  by  the  windings  of  a dynamo- 
electric  armature,  which  crosses  at  a right 
angle  the  field  produced  by  the  field  poles, 
thus  tending  to  distort  the  field.  See  Ar- 
mature reaction. 

CROSS  TALK. — Conversation  on  one 
telephone  circuit,  which  is  unintentionally 
heard  on  another  circuit.  It  is  due  to 
crossed  wires,  electrostatic  induction,  or 
electromagnetic  induction. 

CROSSARMS,  IRON  OR  STEEL.— For 
heavy  trolley  feeders  and  for  steel  poles, 
crossarms  are  sometimes  made  of  iron  or 
steel.  Such  arms  are  usually  designed  for 
the  particular  service  in  which  they  are 
to  be  used.  In  the  simpler  forms  they 
usually  consist  of  a piece  of  angle  iron  at- 
tached by  a cast  iton  collar  around  the 
pole.  Where  the  length  is  such  that  this 
does  not  give  sufficient  stability,  a fabri- 
cated structure  is  employed. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.  page  1258.) 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Eastern  Malleable  Iron  Co.,  The.  Nauga- 
tuck, Conn.  (Malleable  iron  break - 
arms.)  "Beardsley." 

HALLETT  IRON  WORKS.  Harvey,  111. 
"Hallett."  (See  display  adv.  page 
1254.) 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago.  111. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  "Bo-Arrow." 

Hull  & Co.,  S.  W.,  3729  Prospect  Ave., 
Cleveland.  Ohio. 

Illinois  Malleable  .Iron  Co..  1801-1825  Dl- 
versey  Pkwy.,  Chicago.  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  111. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg.  Co., 
East  53rd  St.,  Cleveland,  Ohio. 

St.  Louis  Malleable  Casting  Cb.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Threadless  Pipe  Fittings  Corp.,  Newark, 
N.  J.  (Exclusive  distributors,  Rubino 
A Llebstein,  Newark,  N.  J.) 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CROSSARMS  AND  SIDE  ARMS,  WOOD. 

— The  use  of  wood  crossarms  for  overhead 
electric  lines  is  almost  universal.  For  the 
usual  sizes  of  power  circuit  wire  from  No. 
8 to  No.  00,  the  arm  is  3^x4%  or  3^x4Vfe 
ins.  in  section.  The  larger  section  is  stand- 
ard with  companies  in  the  eastern  states 
principally.  Where  special  strains  are  im- 
posed, the  arms  are  used  in  pairs  or  "dou- 
bled." Where  transformers  are  mounted 
on  crossarms  a section  4x5  ins.  is  often 
used.  This  is  also  a common  size  for 
transmission-line  arms.  The  length  is  fixed 
by  the  number  of  pin  holes  and  the  sepa- 
rations between  them.  Arms  are  made 
for  2,  4,  6 or  8 pins  for  distribution  pur- 
poses, the  2 and  4 -pin  sizes  being  used 
only  in  smaller  towns  or  rural  service. 
The  separation  between  pins  is  about  12 
ins.  and  between  the  pole  pins  about  30 
ins.  for  distributing  lines.  Spacings  for 
transmission  arms  are  from  24  to  40  Ins. 
For  communication  circuits  the  dimensions 
and  spacings  are  different,  the  arms  often 
being  longer.  Arms  are  made  of  fir  and 
yellow  pine  chiefly;  the  fir  arm  lasts  bet- 
ter and  Is  generally  less  knotty  than  pine. 
Side  arms  or  alley  arms  have  nearly  the 
full  length  of  the  arm  extending  to  one 
side  of  the  pole;  they  are  used  mostly  in 
alleys  where  buildings  or  barns  prevent 
symmetrical  mounting  of  the  arm. 


Manson  Lumber  Co.,  101  Border  St., 
East  Boston,  Mass. 

National  Tank  & Pipe  Co.,  275  Oak  St.. 
Portland,  Ore. 

Norfolk  Creosoting  Co.,  Norfolk,  Va. 

Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont., 
Can. 

Republic  Creosoting  Co.,  Merchants* 
Bank  Bldg.,  Indianapolis,  Ind. 

Southern  Pine  Mfg.  Co.,  The,  City  Na- 
tional Bank  Bldg.,  Paducah,  Ky. 

SOUTHERN  WOOD  PRESERVING  CO., 
Atlanta,  Ga. 

Stiles  & Co..  H.  A.,  97  Oliver  St..  Boston. 
Mass.  "Hasco." 

Tidewater  Crossarm  & Conduit  Co.,  Ta- 
coma, Wash. 

Vreeland,  B.  F.,  411  Commonwealth  Bldg.. 
Denver,  Colo.  "Buffalo  Brand." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Williams  Cypress  Co.,  Ltd.,  F.  B Pat- 
terson, La. 

„ METAL  RACEWAY  OR 
MOLDING. — Metal  cross-shaped  fittings 
used  at  the  point  where  one  raceway  or 
molding  circuit  crosses  another.  The  cross 
usually  consists  of  two  parts,  one  a base 
which  is  fastened  securely  to  the  wall  or 
ceiling  and  has  an  attachment  device  for 
the  ends  of  the  raceway  base;  the  cover 
or  cap  of  the  cross  fits  over  the  ends  of 
the  molding  cap  and  closes  the  Joint. 

Manufacturers: 


Manufacturers: 

American  Creosoting  Co.,  401  W.  Main 
St..  Louisville,  Ky. 

AMERICAN  LINE  MATERIALS  CO., 
1461  McCormick  Bldg.,  Chicago,  111. 
Wood  orossarms  are  made  almost  en- 
tirely in  three  woods,  Douglas  flr,  from 
Washington;  heart  long  leaf  yellow 
pine,  from  Mississippi  and  Georgia;  and 
creosoted  yellow  pine  from  Virginia, 
Georgia  and  Mississippi;  the  Douglas 
flr  arm  Is  more  widely  distributed  than 
any  other  because  of  its  beauty,  its 
strength  in  comparison  to  weight  and 
its  wonderful  durability.  The  best 
known  and  most  used  arm  is  the  flr 


“Rainier”  Douglas  Fir  Cross-Arm 


crossarm  made  by  the  American  Line 
Materials  Co.  in  southwestern  Wash- 
ington and  named  by  them  the  "Rain- 
ier" and  so  nationally  advertised. 
These  crossarms  are  not  painted  and 
almost  never  creosoted,  neither  being 
necessary.  The  long  leaf  yellow  pine 
crossarm  shpuld  have  a heart  content 
of  at  least  75%  or  otherwise  should  be 
treated  with  a pure  distillate  creosote 
oil  by  a thoroughly  reliable  creosoter; 
poor  oil  or  poor  work  is  worse  than 
none. — Adv. 

Atlantic  Creosoting  & Wood  Preserving 
Works.  Norfolk,  Va. 

Barnes-Lindsley  Mfg.  Co.,  503  Couch 
Bldg.,  Portland.  Ore.  "B-L." 

Byrne-Tumer  Co.,  212  1st  National  Bank 
Bldg.,  Bellingham,  Wash. 

* Carolina  Cross  Arm  Co.,  Inc.,  P.  O.  Box 
122,  Elkin,  N.  C. 

Colonial  Creosoting  Co.,  401  W.  Main  St., 
Louisville.  Ky. 

Cook  Tie  & Pole  Co.,  Commercial  Trust 
Bldg.,  Philadelphia,  Pa. 

Eggers  Pole  & Supply  Co..  610  Paulsen 
Bldg.,  Spokane,  Wash. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.. 
Dayton,  Ohio. 

FYve  & Co.,  J.  Marshall,  Hattiesburg, 
Miss. 

Georgia  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky. 

Gulf  Cross  Arm  Co.,  Dothan,  Ala. 

Gulfport  Creosoting  Co.,  401  W.  Main 

Indiana  Creosoting  Co.,  401  W.  Main  St. 
Louisville,  Ky. 

International  Creosoting  & Construction 
Co.,  Galveston.  Tex. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

LACHUTE  SHUTTLE  CO.,  LTD.,  THE. 
Lachute  Mills.  Que..  Can. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

Lord  & Co.,  Lee  H.,  Box  693,  Peoria, 

HI. 

McCormick  Lumber  Co.,  McCormick, 
Wash. 


rv  iremoia  uo 
St.,  Hartford,  Conn. 
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NATIONAL  METAL  MOLDING  CO. 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display  adv.  pages  1302-1304.) 
CROSSINGS,  TRACK  (90  DEGREE).— 
Track  crossings  where  the  angle  between 
**Ve  iraSks  *5  exactJy  9<>9  are  made  as  a 
prod.Jlct  and  stocked  by  companies 
dealing  in  railway  track  equipment.  They 
are  used  on  electric  railways  of  all  kinds. 

wSrk  ar!  com?lon  ln  street  railway 

*A  Vnlt  crosslnS  comprises  merely  a 
cross  with  short  extensions  of 

TlL  fL  w eR.Ch  ,of  the  four  directions. 
Thus  a double-track  crossing  will  reanir<» 

Un**  cr°ssin?8*  are  made  In  several 
designs  and  weights  for  the  varied  condi- 
tions met.  Wrought  iron  is  used  in  nearly 
all  types  but  where  the  traffic  is  very  heavy 

sssrtsrng-' in8ert8  are  £ 

njaSrdaan? 

straps  and  guard  rails  and  in  the  heavier 
crossings  by  a third  reinforcing  rail  on  the 
outside.  For  crossings  made  at  any  angle 
other  than  90*.  see  Track  work,  special. 

Manufacturers: 

American  Frog  & Switch  Co.,  The.  1028 
can1"  St”  Hamilton’  0hio.  "Ameri- 
Kflby’  Frog  & Switch  Co..  Birmingham. 

Ramapo  Iron  Works,  Hillburn,  N Y 
WOhibFr°g  C°'’  StatIon  n*  Cincinnati, 
crossings  trollEY.__a  device  used 

where  two  trolley  wires  cross  each  other 
to  permit  the  trolley  wheels  to  operate  over 
either  wire.  It  commonly  consists  of  a 
bronze  or  malleable  iron  pan.  in  the  latter 
case  arranged  with  bronze  renewable  ap- 
proaches which  are  held  to  the  body  by 
bolts  or  cam-shaped  interlocking  hooks. 

Where  it  is  necessary  to  keep  the  two 
crossing  wires  insulated  from  each  other, 
an  insulated  trolley  crossing  is  used,  ln 
which  case  one  wire  is  carried  over  the 
other.  The  lower  wire  passes  through  a 
metallic  pan  and  offers  a "live"  or  metallic 
underrun  for  the  trolley  wheel.  The  upper 
wire  is  insulated  from  the  live  pan  by  suit- 
able wood,  fiber  or  composition  Insulation, 
giving  a short  "dead"  or  nonconducting 
section  on  each  side  of  the  live  wire  over 
which  the  trolley  wheel  coasts  without 
taking  energy. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  Live  Rigid,  Live  Adjustable  and 
Insulated  Adjustable  crossings  have 
renewable  cam  tips  which  simplify  in- 
stallation and  Improve  operation. — Adv. 

Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont., 
Can. 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CROSSOVERS,  PORCELAIN.— Specially 
shaped  porcelain  insulators  designed  to  do 
away  with  the  use  of  porcelain  tubes  or 
flexible  loom  where  wires  in  open  work 
cross  each  other.  One  fitting  Is  required  at 
a single-wire  crossing,  while  at  a crossing 
of  two  two-wire  circuits  four  are  necessary. 
They  may  be  put  in  place  after  the  wiring 
is  completed  and  serve  to  separate  the 
wires  and  to  so  secure  them  so  to  prevent 
any  rubbing  of  their  insulation. 

Manufacturers: 

Cook  Pottery  Cb.,  Prospect  St.  & P.  & R. 
Ry.,  Trenton,  N.  J. 

Jordan  Bros.,  74  Beekman  St.,  New  York, 
N.  Y.  “Tapon.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CROUSE- HINDS  CO.— Syracuse,  N.  Y. 
Manufacturer  of  conduit  fittings,  guy  an- 
chors, locomotive  headlights,  floodlight 
projectors  and  reflectors.  Business  estab- 
lished 1897.  President  and  treasurer, 
Huntington  B.  Crouse;  vice-president,  Jesse 
L.  Hinds;  secretary  and  general  manager. 
William  L.  Hinds;  sales  manager,  Albert 
F.  Hills.  Main  office  and  factory.  Wolf  & 
7th  North  Sts..  Syracuse,  N.  Y.  Branch 
offices,  Boston.  Mass.;  417  S.  Dearborn  St., 
Chicago,  111.;  30  Church  St.,  New  York,  N. 
Y. 

CROWE. — Trade  name  for  electric  shoe 
nailing  machine  manufactured  by  the  Spe- 
cialty Shoe  Machinery  Co.,  201  W.  Colo- 
rado Ave.,  St.  Joseph,  Mo. 

CROWE  NAME  PLATE  A ENGRAVING 
CO. — 1749  Grace  St.,  Chicago,  III.  Manufac- 
turer of  dials  and  name  plates  for  electri- 
cal devices.  Business  established  1901. 
President.  John  O.  Barrett;  secretary, 
treasurer  and  sales  manager,  E.  C.  Cool- 
Idge.  Sales  representative,  Winslow  Good- 
win, 19  Pearl  St.,  Boston.  Mass. 

CROWFEET,  FIXTURE.— The  crowfoot 
is  a small  fixture  fitting  made  of  malleable 
iron,  which  fastens  by  means  of  bolts  or 
screws  to  an  outlet  box  or  outlet  plate.  It 
Is  drilled  and  tapped  to  hold  a fixture  hlck- 
ey  or  stem.  Its  name  comes  from  its  shape, 
being  a central  stud  with  four  projecting 
claws  or  feet  which  are  drilled  for  the  bolts 
or  screws. 


Manufacturers: 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Farles  Mfg.  Co..  Decatur,  III. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, m. 

Katie  Foundry,  The,  Galt,  Ont.,  Can. 

Liberty  Machine  Co.,  Wauwatosa,  Wis. 

LIGHTOLIER  CO.,  569-71  Broadway, 
New  York,  N.  Y. 

MAC  ALLEN  CO.,  THE.  16  Macallen  St., 
Boston,  Mass.  (Insulated.) 

NATIONAL  X-RAY  REFLECTOR  CO., 
236  W.  Jackson  Blvd.,  Chicago.  III. 
“X-Ray.”  (See  display  adv.  page  1405.) 

STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Wapak  Hollow  Ware  Co.,  The.  Wapak  - 
oneta,  Ohio. 

CROLEY  CO.,  JOHN  A.— 120  Liberty  St., 
New  York,  N.  Y.  Manufacturer  of  electric 
furnaces  and  electric  furnace  steel.  Fac- 
tory, Detroit,  Mich. 

CROWN. — Trade  name  for  rail  bonds 
manufactured  by  the  American  Steel  & 
Wire  Co..  208  S.  LaSalle  St.,  Chicago,  111. 

CROWN. — Trade  name  for  friction  tape 
manufactured  by  the  Commercial  Electrical 
Supply  Co.,  Brpadway  & Spruce  Sts.,  St. 
Louis.  Mo. 

CROWN— Trade  name  for  telephones,  re- 
ceivers, transmitters  and  push  buttons 
manufacurcd  by  the  Liddell  Electric  Mfg. 
Co.,  481  N.  Washington  Ave..  Bridgeport, 
Conn. 

CROWN.— Trade  name  for  oil  cups  man- 
ufactured by  the  Lunkenheimer  Co.,  Cin- 
cinnati. Ohio. 

CROWN.— Trade  name  for  motor-driven 
sewing  machines  manufactured  by  the 
A.  G.  Mason  Mfg.  Co.,  7817  St.  Clair  Ave., 
N.  E.,  Cleveland,  Ohio. 

CROWN. — Trade  name  for  power  trans- 
mission belting  manufactured  by  the 
Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,  Pa. 


CROWN  AND  CROWN  PLAN ER.— Trade 
name  for  belting  manufactured  by  the  Page 
Belting  Co.,  E.  Penacock  St.,  Concord, 
N.  H. 

CROWN  CHANDELIER  CO.,  INC.— 610- 
614  Broadway,  New  York,  N.  Y.  Manu- 
facturer of  lighting  fixtures,  domes  and 
portable  lamps. 

CROWN  ELECTRICAL  MFG.  CO.— St. 

Charles,  111.  Manufacturer  of  electric 
lighting  fixtures. 

CROWN  ELECTRICAL  MFG.  CO., 
LTD. — Brantford,  Ont.,  Can.  Manufac- 
turer of  electric  lighting  fixtures. 

CROWN -LITE. — Trade  name  for  electric 
lighting  fixtures  manufactured  by  the 
Crown  Electrical  Mfg.  Co.,  Ltd.,  Brant- 
ford, Ont.,  Can. 

CRUBAN  MACHINE  A STEEL  CORP. 

— 63  Duane  St..  New  York,  N.  Y.  Manu- 
facturer of  solderless  connector*. 

CRUCET  MFG.  CO.— 292  5th  Ave.,  New 
York,  N.  Y.  Manufacturer  of  electric 
lighting  fixtures  and  portable  lamps. 

CRUCIBLE  STEEL  CASTING  CO.— 
Lansdowne,  Pa.  Manufacturer  of  steel 
castings.  President,  C:  R.  H.  Cunningham; 
vice-president  and  treasurer.  H.  Bloods- 
worth;  secretary,  H.  C.  Cunningham. 

CRUISER. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 

CRYOLITE. — A fluoride  of  sodium  and 
aluminum  (A1F8.  3NaF)  found  in  quantity 
only  in  Greenland;  easily  fusible,  and  used 
In  making  a fused  bath  which  dissolves 
aluminum  oxide  at  1000°C.  from  which  com- 
bination aluminum  is  electrolytlcally  de- 
posited. 

CRYSTAL. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Crystal  Division,  Mallory  Industries,  De- 
troit, Mich. 

CRYSTAL  DETECTOR.— See  Detectors, 
radio. 

CRYSTAL  DIVISION,  MALLORY  IN-, 
DUSTRIES.— Detroit,  Mich.  Manufacturer 
of  electric  washing  machines. 

CRYSTAL  ELECTRIC  SIGN  CO.— 922  S. 
Vendeventer  Ave.,  St.  Louis,  Mo.  Man- 
ufacturer of  electric  signs.  Owner  and 
manager,  R.  L.  Marten. 

CRYSTALITE. — Trade  name  for  solder- 
ing salts  manufactured  by  the  Reade  Mfg. 
Co.,  135  Hoboken  St.,  Jersey  City,  N.  J. 

CRYSTALOI.— Trade  name  for  radio  de- 
tectors manufactured  by  the  Connecticut 
Telephone  & Electric  Co..  Meriden.  Conn. 

CRYSTALS  AND  PRISMS,  CHANDE- 
LIER.— The  better  grades  of  crystals  are 
of  cut  flint  glass  and  are  used  on  lighting 
fixtures  of  period  design,  such  as  the  Louis 
XVI.  They  are  cut  into  prismatic  or  bead 
forms.  The  cheaper  grades  are  molded 
prisms  and  beads  or  simply  short  pieces 
of  glass  tubing  and  are  used  on  decorative 
shades,  commonly  for  portable  lamps  or 
occasionally  for  dining-room  domes. 

Manufacturers: 

American  3 Way-Luxfer  Prism  Co.,  1309 
S.  55th  Court,  Cicero,  111. 

Friedlander.  Inc.,  Oscar  O..  40  Murray 
St.,  New  York.  N.  Y. 

Wvle  & Bros.,  Inc..  J.  J.,  18-20  E 27th 
St..  New  York,  N.  Y. 

CRYSTOLON. — Trade  name  for  electri- 
cally produced  abrasives  and  grinding 
wheels  manufactured  by  the  Norton  Co., 
Worcester,  Mass. 

C.  S. — Trade  name  for  distribution  and 
service  boxes  manufactured  by  the  Canton 
Specialty  Co.,  Gas  & Electric  Bldg.,  Canton, 
111. 

C-T. — Trade  name  for  electric  trucks 
manufactured  bv  the  Commercial  Truck 
Co.,  27th  & Brown  Sts.,  Philadelphia,  Pa. 

_CU. — The  form  Cu  is  the  chemical  sym- 
bol for  the  metallic  element  copper. 

CULVER.— Trade  name  for  shaking  and 
dumping  grate  manufactured  by  the  Auto- 
matic Furnace  Co.,  1st  & Harshman  Sts., 
Dayton,  Ohio. 


When  writing  to  manufacturers  please 
mention  the 
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CULVER  SUPERIOR  GLASS  CO.— 72-74 
N.  State  St.,  Westerville,  Ohio.  Manufac- 
turer of  radio  lenses.  President,  T.  C. 
Tussey. 

CUMMINGS. — Trade  name  for  marine 
telltales  manufactured  by  the  Cummings 
Ship  Instrument  Works,  10  High  St.,  Bos- 
ton, Mass. 

CUMMINGS,  A.  B.— 53-59  Falmouth  St.. 
Attleboro,  Mass.  Manufacturer  of  minia- 
ture motion-picture  machines.  Business 
established  1907.  A.  B.  Cummings,  sole 
owner. 

CUMMINGS  SHIP  INSTRUMENT 

WORKS.— 10  High  St.,  Boston,  Mass. 
Manufacturer  of  electrical  marine  instru- 
ments. H.  R.  Gary,  manager. 

CUMMINS. — Trade  name  for  motor- 
driven  perforating  machines  manufac- 
tured by  the  B.  F.  Cummins  Co.,  4740 
Ravenswood  Ave.,  Chicarj,  111. 

CUMMINS  CO.,  THE  B.  F. — 4740  Ra- 
venswood Ave.,  Chicago.  III.  Manufac- 
turer of  motor-driven  perforating  ma- 
chines. President.  B.  C.  Murray;  vice- 
president,  E.  M.  Cummins;  secretary,  F. 
G.  Murray;  treasurer,  J.  F.  Ryan. 

CUNNINGHAM. — Trade  name  for  ama- 
teur radio  equipment  manufactured  by  the 
Audi-Tron  Mfg.  Co.,  35  Montgomery  St., 
San  Francisco,  Cal. 

CUNO  ENGINEERING  CORP.,  THE.— 
Meriden,  Conn.  Manufacturer  of  auto- 
mobile inspection  lamps  and  cigar  lighters, 
automobile  starting  switches  and  ignition 
timers.  Business  established  1913.  Presi- 
dent, Charles  Cuno;  secretary  and  treas- 
urer, Charles  H.  Cuno.  Sales  representa- 
tives, A.  J.  Fisk,  965  Woodward  Ave., 
Detroit,  Mich.;  George  L.  Holmes.  1776 
Broadway,  New  York.  N.  Y. ; Cotten  & Co., 
1215  Widener  Bldg.,  Philadelphia,  Pa.;  Tut- 
hill  Sales  Co..  St.  Louis,  Mo.;  A.  H.  Mohrig, 
1521  Van  Ness  Ave.,  San  Francisco,  Cal. 

CUPID. — Trade  name  for  lubricators 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

CUPRIC  ION. — The  cathodic  constituent 
which  tends  to  be  liberated  from  a cupric 
salt  subjected  to  electrolysis.  It  Is  a diva- 
lent copper  atom,  with  equivalent  weight 
equal  to  one-half  the  atomic  weight  of 
copper. 

CUPRON  CELL. — A primary  cell  of  the 
Lalande  type  consisting  of  two  plates  of 
zinc,  between  which  is  a plate  of  copper 
surrounded  by  copper  oxide  as  a depolar- 
izer. The  electrolyte  is  a 15  to  18%  solu- 
tion of  caustic  soda.  See  Batteries,  wet, 
open-circuit. 

CUPRON  1C. — Trade  name  for  resistance 
wire  manufactured  by  the  Branford  Elec- 
tric Co.,  Inc.,  9 Church  St.,  New  York, 
N.  Y. 

CUPROUS  ION.— The  cathodic  constitu- 
ent which  tends  to  be  liberated  from  a 
cuprous  salt  subjected  to  an  electrolyzing 
current.  It  is  really  a monovalent  copper 
atom,  with  equivalent  weight  equal  to  the 
atomic  weight  of  copper. 

CUPS,  OIL  AND  GREASE.— See  Oil  and 
grease  cups. 

CURFMAN  MFG.  CO.,  F.  L.— 114  E.  2nd 
St.,  Maryville,  Mo.  Manufacturer  of  flash- 
lights. 

CURLING-IRON  HEATERS.— See  Heat- 
ers, electric,  curling  iron. 

CURLING  IRONS,  ELECTRIC.— These 
appliances  are  often  called  hair  curlers. 
They  consist  of  a hollow  round  nickeled  rod 
containing  an  insulated  heating  element;  a 
hinged  side  rod  of  semicircular  section  fit- 
ting against  the  main  rod;  a hollow  handle; 
and  a detachable  cord  with  small  plug 
(usually  swiveling)  for  attaching  to  the 
curler  handle  and  an  ordinary  attachment 
plug  at  the  other  end  for  connecting  to  a 
lamp  socket  or  wall  receptacle.  The  house- 
hold type  is  much  used  on  dressing  tables. 
Hair-dressing  establishments  sometimes 
use  a heavier  type.  Also  see  Wavers,  elec- 
tric. 

Manufacturers: 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can., 
“Hotpoint.”  “Edison.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint,”  “Edison.”  (See  display 
adv.  pages  1292-1293.) 
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LANDERS.  PRART  & CLARK,  New 
Britain,  Conn.  Supplies  necessary  heat 
for  one-flfth  cent  per  hour.  Nickel 


mm  ^ 

“Universal"  Curling  Iron  and  Comb 

plated  finish — 25  watts.  Has  6-ft.  cord 
and  plug.  Furnished  with  or  without 
aluminum  hair  drier. — Adv. 
NORTHERN  ELECTRIC  CO..  542  St. 
Clair  St.,  Chicago,  111.  “Service'’  com- 
bination electric  curling  iron  and  waver 
rod.  An  iron  of  quality  at  a reasonable 
price.  Has  non-conducting,  comfortable 


“Service"  Curling  Iron 


handle.  Heating  element  guaranteed 
for  one.  year.  Clamp  may  be  detached 
and  rod  used  as  waver.  Equipped  with 
flexible  cord  and  separable  attachment 
plug.  Length  over  all  11%  ins.;  rod, 
H in.  diameter.  Highly  nickel  plated; 
very  attractive  and  as  good  as  it  looks. 
Costs  little,  operates  economically,  and 
gives  long  service. — Adv. 

Pelouze  Mfg.  Co.,  232  E.  Ohio  St.,  Chi- 
cago, 111. 

RUSSELL  ELECTRIC  CO..  140  W.  Aus- 
tin Ave.,  Chicago,  111.  Manufacture 
more  curling  irons  than  all  other 


Russell  Curling  Iron 
% 

United  States  manufacturers  combined. 
Moderate  in  price,  reliable,  fully  guar- 
anteed for  two  years.  Trade  name 
Hold -Heet.— Adv. 

Slaughter  Co..  William  E..  1715  S.  Mich- 
igan Ave.,  Chicago,  111.  “Parisian.” 

Thome,  Mathias,  22  W.  Monroe  St.,  Chi- 
cago, 111. 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St..  New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CURLING  IRONS  WITH  COMBS,  ELEC- 
TRIC.— These  appliances  are  identical  with 
the  foregoing,  but  also  have  a detachable 
comb  with  hollow  back  that  can  be  slipped 
over  the  round  heating  rod  after  the  side 
rod  is  detached.  The  comb  is  thus  heated 
and  can  be  used  to  aid  drying  the  hair  after 
a shampoo.  For  directly  heated  electric 
combs  see  Combs,  electrically  heated. 

Manufacturers: 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.,r  f 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St..  Chicago,  HI. 
The  distinctive  advantage  of  the  curl- 
ing iron  shown  is  that  the  shield  opens 


"Hotpoint"  Curling  Iron  and  Comb 

parallel  to  the  rod,  permitting  the  iron 
to  be  easily  withdrawn  from  the  hair. 
Point  is  tapered  similar  to  professional 
models.  Another  feature  is  the  swivel, 
separable  contact  plug.  This  plug  is 


designed  to  permit  the  turning  of  the 
iron  without  twisting  the  cord.  The 
plug  is  held  by  the  small  finger  of  the 
hand  when  the  iron  is  turned.  Con- 
structed of  hard  fibre.  An  aluminum 
comb  for  drying  the  hair  can  also 
be  furnished.  The  iron  attains  and 
holds  a correct  heat,  and  does  not  burn 
the  hair.  Furnished  in  two  sizes,  large 
— 11%  ins.  long,  and  small — 11%  ins. 
long.  See  display  adv.  pages  1292-3. — 
Adv. 

LANDERS,  FRARY  & CLARK,  NeW 
Britain,  Conn.  “Universal.”  (See  de- 
scriptive advertisement  under  Curling 
irons,  electric,  also  Wavers.) — Adv. 

NORTHERN  ELECTRIC  CO.,  542  St. 
Clair  St.,  Chicago,  111.  “Service.” 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Hold-Heet.” 

Slaughter  Co.,  William  E.,  1716  S.  Mich- 
igan Ave.,  Chicago,  111.  “Parisian.” 

CURRENT,  ALTERNATING.— A current 
which  alternates  in  direction  at  regular  in- 
tervals. Unless  distinctly  specified  other- 
wise, the  term  refers  to  a periodic  current 
with  successive  half  waves  of  the  same 
shape  and  area.  The  abbreviation  for  al- 
ternating current  is  a-c.,  when  used  adjec- 
tively  as  in  a-c.  motor;  the  form  A.  C.  is 
also  used,  especially  by  older  writers. 

CURRENT-CARRYING  CAPACITY  OF 
WIRES  AND  CABLES.— The  capacity  of  a 
conductor  to  carry  current  is  fixed  by  its 
ability  to  radiate  the  heat  generated  within 
it  by  the  passage  of  current  through  It. 
The  radiation  of  heat  is,  of  course,  more 
rapid  on  wires  run  openly  than  from  those 
in  conduit,  and  the  wire  tables,  therefore, 
allow:  greater  current  for  open  wiring  than 
for  wiring  in  conduit.  The  character  of 
the  insulation  is  also  a factor,  since  some 
kinds  of  insulation  can  be  operated  regu- 
larly at  higher  temperatures  than  others. 
The  rise  in  temperature  requires  some  time 
to  reach  Its  maximum  value  under  a given 
load  (in  large  cables  two  hours  or  more). 
The  current  rating  of  wires  therefore  de- 
pends upon  the  conditions  under  which 
they  are  Installed,  the  character  of  the  in- 
sulation and  the  time  during  which  the 
current  Is  to  be  carried. 

The  carrying  capacities  fixed  by  Rule  18 
of  the  National  Electrical  Code  for  rubber 
and  other  Insulated  copper  wires  are  very 
conservatively  based  upon  a rise  of  tem- 
perature which  will  not  be  sufficient  to 
injure  the  Insulation  if  continued  indefi- 
nitely. For  aluminum  wires  and  cables  the 
current-carrying  capacity  is  rated  by  this 
rule  at  84%  of  that  of  coppet  of  equal  size 
and  with  equal  insulation. 

CURRENT,  CONDUCTION.— A conduc- 
tion current  is  one  traversing  conducting 
material,  as  compared  to  a current  which 
may  be  present  in  a dielectric  or  noncon- 
ductor; the  latter  Is  often  called  leakage 
current. 

CURRENT  DENSITY,  ELECTROCHEM- 
ICAL. — The  measure  of  concentration  of 
current  at  the  electrodes  or  through  the 
electrolyte.  Specifically,  the  number  of  am- 
peres per  square  centimeter  of  electrode  or 
of  cross-section  of  electrolyte;  in  English 
units  the  density  is  given  in  amperes  per 
square  foot;  in  books  on  electroplating 
sometimes  given  as  amperes  per  square 
decimeter.  It  conditions  or  determines  the 
products  obtained  at  the  electrodes;  the 
applied  electromotive  force  only  deter- 
mines this  indirectly  to  the  extent  that  it 
affects  the  current  density. 

CURRENT,  DIRECT. — A unidirectional 
current.  Ordinarily  the  term  designates  a 
practically  nonpulsating  current,  as  that  of 
a battery.  Also  see  Direct  current. 

CURRENT,  DIRECTION  OF.— When  the 
source  of  e.  m.  f.  is  a primary  cell,  the 
direction  of  current  outside  of  the  cell  is 
from  the  carbon  or  copper  electrode  to  the 
zinc  electrode.  Before  the  development  of 
the  electron  theory,  this  was  universally 
accepted  as  the  positive  direction  of  cur- 
rent. It  is  now  known  that  the  electrons 
move  in  the  opposite  direction.  When  a 
current  is  the  result  of  electromagnetic  in- 
duction, its  flow  is  always  in  such  a direc- 
tion as  to  oppose  the  motion  of  the  con- 
ductor, or  the  change  in  the  magnetic  field 
producing  it.  In  other  words,  the  current 
flows  In  such  a direction  that  its  magnetic 
field  opposes  any  changes  in  the  inducing 
field. 

CURRENT  EFFICIENCY,  ELECTRO- 
CHEMICAL.— The  ratio  of  the  amount  of 
useful  electrochemical  action  performed  to 
the  calculated  theoretical  amount,  assum- 
ing that  the  output  corresponded  to  the 
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amperes  passing.,  Hence  it  is  often  called 
the  ampere  efficiency.  Thus,  if  90  grams 
of  copper  is  obtained,  and  the  amperes 
passing  should,  by  calculation,  deposit  100 
grams,  the  ampere  or  current  efficiency  is 
90%. 

CURRENT,  ELECTRIC.— Current  is  the 
time  rate  of  flow  of  electricity.  In  the 
modern  electron  theory  an  electric  current 
is  a stream  of  electrons  moving  under  the 
influence  of  an  electromotive  force  through 
the  relatively  large  spaces  between  the 
atoms  of  a conductor  or  through  the  atoms 
themselves.  According  to  this  theory  the 
speed  of  the  electrons  may  be  slow,  but  the 
high  speed  of  the  electric  current  is  due 
to  the  fact  that  the  impulse  is  passed  on 
very  rapidly  from  electron  to  electron. 

The  battery  or  generator  does  not  pro- 
duce electricity.  The  e.  m.  f.  developed 
drives  the  electricity  in  a manner  anal- 
ogous to  the  driving  of  water  by  a water 
pump.  The  electric  transmission  of  power 
is  thus  closely  analogous  to  the  transmis- 
sion of  power  by  water  through  pipes.  To 
make  the  analogy  more  exact,  the  water 
after  leaving  the  motor  should  be  returned 
by  another  pipe  to  the  pump.  The  water 
would,  under  such  conditions,  be  merely  a 
vehicle  of  energy.  Likewise  an  electric 
current  is  a continuous  flow  of  electrical 
energy.  The  practical  unit  of  electric  cur- 
rent is  the  ampere,  which  see. 

CURRENT  IN  TELEPHONY.— Numer- 
ous terms  are  applied  to  the  current  flow- 
ing in  telephone  lines  or  apparatus, 
depending  principally  upon  the  character 
of  the  current,  its  effect  on  the  apparatus 
or  its  origin.  A few  of  these  terms  are 
given  below. 

Earth  Current.  Electrical  current  which 
flows  in  the  earth.  It  is  due  to  nature  or 
to  leakage  from  trolley  lines,  etc.  It  makes 
grounded  telephone  lines  noisy. 

Operating  Current.  The  least  value  of 
current  which  will  operate  a relay.  The 
value  of  this  least  current  depends  on  the 
magnetic  condition  of  the  relay.  If  it  has 
just  been  saturated  in  the  same  direction 
by  a very  strong  current,  it  will  operate  on 
a very  little  current.  If  the  iron  core  of 
the  relay  is  neutral  (has  no  residual  mag- 
netism) or  has  just  been  magnetized  In  the 
opposite  direction,  the  operating  current 
will  be  high. 

Nonoperating  Current.  The  greatest  cur- 
rent which  will  not  operate  a relay.  The 
exact  value  of  this  current  depends  on  the 
magnetic  condition  of  the  relay.  If  it  has 
just  been  saturated  in  the  same  direction, 
the  ’nonoperating  current  will  be  low.  If 
the  iron  is  neutral  or  has  been  saturated 
in  the  opposite  direction,  the  nonoperating 
current  will  be  large.  It  is  necessary  to 
specify  the  testing  conditions. 

Pulsating  Current.  To  ring  a biased 
polarized  telephone  bell,  the  current  must 
flow  In  a series  of  pulsations,  with  resting 
periods  between.  This  is  usually  secured 
by  wiping  out  alternate  half  cycles  of  an 
alternating  current,  leaving  only  those 
which  flow  in  the  same  direction.  , This  is 
the  pulsating  current  as  known  , to  te- 
lephony. 

Release  Current.  The  highest  current 
which  may  remain  flowing  in  a relay  and 
still  permit  the  relay  to  release.  It  is 
somewhat  de'pendent  on  the  strength  of  the 
current  flowing  before  the  reduction  takes 
place.  If  the  initial  current  is  high,  it 
must  be  reduced  quite  low  before  release 
takes  place. 

Ringing  Current.  Any  current  which 
rings  a telephone  bell.  It  is  usually  alter- 
nating current  or  pulsating  current,  but  it 
may  be  direct  current. 

Saturating  Current.  A value  of  current 
which  produces  sufficient  magnetizing  force 
to  saturate  the  core  of  a relay  or  magnet 
with  magnetism.  It  carries  the  magnetism 
to  a high  value.  It  is  not  a sharply  defined 
value  even  for  a given  relay. 

Sneak  Current.  Current  leaking  from 
external  sources  onto  a telephone  line;  It 
may  be  small  in  volume,  but  it  sometimes 
damages  telephone  apparatus  by  the  accu- 
mulated heat. 

Superimposed  Current.  Alternating  cur- 
rent and  direct  current  mixed  for  the  pur- 
pose of  ringing  biased  polarized  bells.  It 
imitates  pulsating  current. 

Talking  Current.  Any  current  which  is 
used  to  convey  speech.  It  may  be  applied 
to  direct  current  fed  to  a transmitter,  but 
is  often  restricted  to  the  alternating  cur- 
rent whose  wave  corresponds  to  the  voice 
and  may  be  said  to  carry  it. 

Tone  Current.  Alternating  current  of 
such  a frequency  as  to  make  a sound  or 
tone  in  a telephone  receiver.  Any  fre- 
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quency  from  500  to  1500  cycles  per  second 
is  used,  though  most  of  the  tone  currents 
used  commercially  are  very  Impure  (have 
manly  frequencies  in  them). 

Undulating  Current.  Direct  current 
which  undulates  or  changes  value.  It  may, 
be  analyzed  into  direct  current  and  alter- 
nating current.  The  current  in  a telephone 
transmitter  is  undulating  while  the  user 
is  speaking. 

CURRENT  LIMITER.— See  Indicators, 
excess  demand. 

CURRENT  MARGIN.— In  a nonpolar  tele- 
graph system  the  difference  between  the 
current  flowing  through  a receiving  in- 
strument when  operated  to  that  flowing 
when  not  operated. 

CURRENT  METER.— An  instrument  de- 
signed to  revolve  freely  with  the  current 
in  a stream  or  flume  and  indicate  the  water 
velocity  by  the  number  of  revolutions.  It 
is  used  in  hydraulic  power  plants  to  deter- 
mine the  velocity,  which  is  then  referred 
to  a rating  curve  that  indicates  the  corre- 
sponding discharge.  The  term  current 
meter  is  rarely  applied  to  an  instrument 
for  measuring  electric  current,  because 
such  instruments  are  properly  called  am- 
meters. 

CURRENT,  OSCILLATING.— A periodic 
current  whose  frequency  is  determined  by 
the  constants  of  the  circuit  or  circuits  in 
which  it  flows. 

CURRENT,  PULSATING. — A current 
which  pulsates  regularly  in  magnitude.  As 
ordinarily  employed,  this  term  refers  to 
unidirectional  current  only. 

CURRENT  RATIO,  TRANSFORMER.— 
The  current  ratio  of  a current  transformer 
is  the  ratio  of  the  r.  m.  8.  primary  current 
to  the  r.  m.  s.  secondary  current  under 
specified  conditions  of  load. 

CURRENT,  SHORT-C  I R C U I T.  — See 
Short-circuit  current. 

CURRENT  TAPS,  MULTIPLE  TYPE.— 
Current  taps  are  special  plug  sockets  in 
which  an  auxiliary  set  of  contacts  is  ar- 
ranged on  the  side  to  receive  an  attach- 
ment plug.  These  side  contacts  are  in 
multiple  with  the  connections  for  the  socket 
which  forms  the  lower  end  of  the  current 
tap.  This  permits  a tap  or  auxiliary  cir- 
cuit to  be  used  from  one  original  outlet 
by  merely  inserting  the  plug  in  the  side 
outlet.  The  plug  may  be  either  an  Edison 
screw  type  plug  or  a special  prong  type 
plug  or  the  prong  cap  of  a separable  plug, 
depending  on  the  type  of  outlet  provided 
at  the  side.  Current  taps  are  very  useful 
where  the  number  of  outlets  in  a room  is 
small  and  where  attaching  of  an  appliance 
would  require  removal  of  the  lamp  from 
possibly  the  only  socket  in  the  room,  thus 
leaving  it  dark.  The  plug  end  of  the  cur- 
rent tap  is  inserted  into  the  fixture  socket 
and  the  lamp  which  has  been  removed  is 
screwed  into  the  socket  end  of  the  current 
tap,  pointing  in  the  same  direction  as 
originally;  this  is  an  important  advantage 
in  many  cases.  The  shade  or  reflector  can 
usually  be  moved  to  the  socket  of  the  cur- 
rent tap,  which  in  most  cases  has  a bead 
for  the  shade  holder.  Some  current  taps 
have  a pull  switch  or  key  for  controlling 
the  socket  end,  which  is  an  advantage  by 
day  or  when  a portable  lamp  is  attached 
to  the  side  outlet. 

Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St. 

Hartford,  Conn.  “Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin 
current  taps  have 

# lever  key  switch 

for  control  of 
lamp  in  socket. 
Furnished  with 
swivel  shell  plug 
for  connecting  to 
Edison  screw  base 
outlet,  or  tapped 
#,  M or  % inch 
Benjamin  Current  Tap  for  attaching  to 
fixture. — Adv. 

Bryant  Electric  Co.,  The,  1421  Sta£e  St., 
Bridgeport,  Conn.  “Bryant.” 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

Electric  Co..  The.  94  Allyn  St.,  Hartford, 
Conn.  (Exclusive  distributor,  Watts  & 
Barry,  Inc.,  50  Church  St.,  New  York, 
N.  Y.) 

Esler  Electric  Mfg.  Co.,  Delphi  & West- 
ern Aves.,  Marion,  Ind.  “Jiffy. ” 
Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 


Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 
“Te-Tap.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor,  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

PARKER  & SON.  INC.,  J.  H.,  Parkers- 
burg. W.  Va.  The  “Tusum”  double 
socket  plug  is  constructed  of  highly 
finished,  strong  composition,  of  a dark 


“Tusum"  Double  Socket  Plug 

brown  color,  having  shade  holder  rings 
for  “Uno”  type  shade  holder.  They 
are  wired  in  multiple  or  in  series,  and 
will  withstand  450  degrees  of  heat 
without  Injury. — Adv.  _ 

TRUMBULL  ELECTRIC  MFG.  CO.,  THE. 
Plainville,  Conn.  “Circle  T.”  (See 
display  adv.  pages  1282-1283.) 

UNION  ELECTRIC  CORP.— 103  Mott  St., 
New  York,  N.  Y. 

CURRENT  TAPS,  SERIES  TYPE.— 

Series  current  taps  are  constructed  in  a 
similar  manner  to  the  multiple  current  tap, 
having  an  auxiliary  set  of  contacts  on  the 
side  to  receive  an  attachment  plug.  In 
this  type  the  connections  are  such  that 
when  the  auxiliary  circuit  is  plugged  in, 
the  socket  and  tap  circuits  are  in  series. 
This  is  an  advantage  for  testing  purposes 
or  for  limiting  the  current  to  a low  value, 
as  when  it  is  desired  to  use  a.  very  low 
speed  on  an  electric  fan.  Series  current 
taps  are  used  to  a very  limited  extent 
compared  with  multiple  taps. 


Railway  Supply  & Curtain  Co.,  614-618  8. 
Canal  St.,  Chicago,  111.  “Sta-Rite, 
“Notear.” 

Zapon  Leather  Cloth  Co.,  200  5th  Ave., 


CURTAINLESS  SHOWER  CO.,  INC.— 

New  York,  N.  Y.  Manufacturer  of  elec- 
tric toasters  and  grills.  President,  treas- 
urer and  general  manager,  S.  J.  Cutting; 
vice-president,  H.  B.  Pitcher;  secretary. 
H.  C.  Boos.  Main  office,  507  5th  Ave.,  New 
York  N.  Y.  Branch  offices,  1105  Mailers 
Bldg.’,  Chicago,  HI.;  1404  Arrott  Bldg., 
Pittsburgh,  Pa.;  18  S.  7th  St.,  Philadelphia. 


CURTIS. — Trade  name  for  steam  tur- 
bines manufactured  by  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 

CURTIS  & CURTIS  CO.,  THE.— 188  Gar- 
den St.,  Bridgeport.  Conn.  Manufacturer 
of  pipe  cutting  and  threading  machines. 
Business  established  1882.  President  and 
treasurer,  Lewis  B.  Curtis;  vice-president 
and  secretary,  A.  M.  Curtis;  sales  manager. 
E.  L.  Wells  Curtis. 


CURTIS,  ESTATE  OF  ALBERT  B.— 

Worcester,  Mass.  Manufacturer  of  mo- 
tor-driven oil  extractors. 

CUSACK  CO.,  THOMAS.— Harrison  & 
Loomis  Sts.,  Chicago.  III.  Manufacturer 
of  electric  signs  and  sign  lighting  equip- 
ment. President,  Thomas  Cusack;  vice- 
president  and  treasurer,  G.  B.  Read;  sec- 
retary, J.  M.  Laughlin;  general  manager, 
W.  B.  Metzdorf. 


CUSHING.— Trade  name  for  stage  re- 
ceptacles and  plugs  manufactured  by  the 
Chase-Shawmut  Co.,  Newbury  port.  Mass. 


CUSHIONS,  EAR,  TELEPHONE.— These 
cushions  are  placed  on  telephone  receivers 
and  serve  the  double  purpose  of  relieving 
the  pressure  of  the  receiver  on  the  ear 
and  eliminating  to  a large  extent  outside 
noises.  Very  often  a fine  rubber  sponge 
is  used  for  this  purpose.  It  is  cylindrical 
in  shape,  having  a hole  in  the  center  to 
permit  the  sound  waves  to  reach  the  ear. 
By  using  cushions  a receiver  or  pair  of 
receivers  may  be  held  close  to  the  ear  by 
means  of  a headband  without  causing  dis- 
comfort. In  some  cases,  as  in  radio  tele- 
phone or  telegraph  communication,  it  is 
essential  that  the  receiver  be  held  close  to 
the  ear  and  that  outside  noise  be  elimi- 
nated. 


Manufacturers: 


Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Freeman  Electric  Co.,  E.  H.,  803  E 
State  St.,  Trenton,  N.  J. 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI..  New  York,  N.  Y. 

CURTAIN  SUPPLY  CO.— 350  W.  Ontario 
St.,  Chicago,  111.  Manufacturer  of  car  cur- 
tains, etc.  ^ 

CURTAINS  AND  FIXTURES,  ELECTRIC 
CAR. — Curtains  used  in  electric  cars  gen- 
erally are  provided  with  a spring  roller  at 
the  top  and  a combination  stop  and  pair 
of  guide  blocks  at  the  bottom.  These 
blocks  are  on  the  ends  of  a spring-actuated 
rod  which  is  placed  in  the  lower  edge  of 
the  curtain.  By  operating  a pair  of  pinch 
handles  in  the  center  of  this  curtain  rod 
small  friction  blocks  pressing  against  the 
side  guides  in  the  window  frame  are  with- 
drawn and  the  curtain  may  be  rolled  up 
or  down.  When  the  handles  are  released 
the  blocks  hold  the  curtain  in  place.  These 
holding  blocks  are  also  guide  blocks  ana 
slide  in  grooves  in  the  frame,  thus  keeping 
the  curtain  in.  place  and  automatically 
maintaining  the  bottom  level.  The  spring 
rollers,  friction  blocks,  pinch  handles,  etc., 
constitute  the  curtain  fixtures.  The  cur- 
tains are  made  of  several  materials,  imi- 
tation leather,  flberoid,  pantasote,  wool 
terry,  some  tapestries,  printed  duck,  etc. 

Manufacturers: 

Curtain  Supply  Co.,  350  W.  Ontario  St., 
Chicago,  111. 

Du  Pont  de  Nemours  & Co.,  Inc.,  E.  I., 
Fabrikoid  Division,  Wilmington,  Del. 
“Fabrikoid.” 

Pantasote  Co.,  11  Broadway,  New  York, 
N.  Y. 


American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Colytt  Laboratories,  665  W.  Washington 
St.,  Chicago,  111.  “Ciariphone.” 

Evolution  Phone  Co.,  Inc.,  The,  48  Green- 
wich Ave.,  New  York,  N.  Y.  “Thera  - 
phone.” 

CUSHMAN  CO.f  THE.— 14  Elm  St., 
Barre,  Vt.  Manufacturer  of  magnetic 
heaters.  Business  established  1912.  Con- 
ducted by  G.  H.  Cushman  and  C.  S.  Cush- 
man. 

CUSHMAN  ELECTRIC  CO.— 43  S.  Main 
St.,  Concord,  N.  H.  Manufacturer  of  lino- 
type motors.  President  and  general  man- 
ager, A.  L.  Cushman. 

CUSHMAN  MOTOR  WORKS.— Lincoln. 
Neb.  Manufacturer  of  lighting  and  power 
plants.  Business  established  1903.  Presi- 
dent, E.  B.  Sawyer;  vice-president,  B.  A. 
George;  secretary  and  general  manager,  L. 
M.  Ward;  treasurer,  W.  T.  Irons;  sales 
director,  L.  M.  Decker.  Main  office.  932  N. 
21st  St.,  Lincoln,  Neb.  Factories,  Lincoln. 
Neb.,  and  Winnipeg,  Can.  Branch  offices 
and  warehouses,  Kansas  City,  Mo.;  Port- 
land, Ore.;  Stockton,  Cal.;  Winnipeg,  Can. 
Sales  representatives,  Applegarth-Britting- 
ham  Electric  Co.,  Washington,  D.  C.; 
Badger-Packard  Machinery  Co.,  Milwaukee, 
Wis.;  John  M.  Brant  Co..  Bushnell,  III.; 
W.  J.  Dabney  Implement  Co.,  Atlanta,  Ga.; 
John  Deere  Plow  Co.,  Baltimore,  Md.;  John 
Deere  Plow  Co.,  Syracuse,  N.  Y.;  F.  B. 
Du  Bois  Co.,  Toledo,  Ohio;  Moline-Hooper 
Co.,  Memphis,  Tenn.;  R.  B.  George  Ma- 
chinery Co.,  Dallas,  Tex.;  Miller  Brothers 
Electric  Co.,  Norfolk,  Va.;  Prosser- Si vright 
Co.,  Minneapolis,  Minn. 

CUSTER  CAR. — Trade  name  for  chil- 
dren’s electrically  propelled  automobiles 
manufactured  by  the  Custer  Specialty  Co., 
119-121  Franklin  St.,  Dayton,  Ohio. 

CUSTER  SPECIALTY  CO.  — 119-121 
Frankin  St.,  Dayton,  Ohio.  Manufacturer 
of  children’s  electrically  propelled  automo- 
biles. Business  established  1916.  L.  Luzern 
Custer,  sole  owner. 
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CUSTOM  MADE. — Trade  name  for  trans- 
formers made  by  the  American  Trans- 
former  Co.,  178-182  Emmett  St.,  Newark, 
N.  J. 

CUTLER- HAMMER  MFQ.  CO.— Milwau- 
kee, Wis.  Manufacturer  of  electric  con- 
trol systems,  motor  controllers,  rheostats, 
dimmers,  lifting:  magnets,  magnetic 
clutches  and  separators,  wiring  and  other 
specialties,  and  heating  devices.  Business 
established  1893.  President,  Frank  R.  Ba- 
con; vice-president  and  general  manager. 
A.  W.  Berresford;  vice-president  and  t|*eas- 
ur#\  F.  L.  Pierce;  secretary,  T.  E.  Bar- 
num;  sales  manager,  W.  C.  Stevens.  Main 
office,  12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis..  Factories,  Milwaukee,  Wis.,  ana 
New  York,  N.  Y.  Branch  offices,  50  Churcn 
St..  New  York,  N.  Y.;  323  N.  Michigan 
Ave.,  Chicago,  111.;  Farmers’  Bank  Bldg., 
Pittsburgh,  Pa.;  77  Franklin  St.,  Boston, 
Mass.;  Commonwealth  Bldg.,  Philadelphia, 
Pa.;  Guardian  Bldg.,  Cleveland,  Ohio; 
Gwyne  Bldg.,  Cincinnati,  Ohio;  Kresge 
Bldg.,  Detroit.  Mich.  Sales  representatives, 
H.  B.  Squires  Co.,  683  Howard  St.,  San 
Francisco.  Cal.;  206  S.  San  Pedro  St.,  Los 
Angeles,  Cal.;  552  First  Ave.,  S.,  Seattle, 
Wash.;  General  Machinery  Co.,  Birming- 
ham, Ala.;  H.  L.  Baughan,  1710  Glenarm 
St.,  Denver,  Colo.;  L.  Brandenburger,  Salt 
Lake  City,  Utah.  Exclusive  distributor 
(Magnetic  Gear  Shift),  Fred  E.  Castle  Co., 
Kresge  Bldg.,  Detroit,  Mich. 

CUTOUT. — The  term  cutout  was  used  In 
the  early  electrical  days  to  refer  to  any 
device  used  for  cutting  out  an  entire  cir- 
cuit or  portion  of  a circuit.  It  was  ap- 
plied not  only  to  special  forms  of  these 
devices  that  still  go  under  the  name  or 
cutout,  such  as  film  cutouts  and  arc  lamp 
cutouts,  but  also  to  fuses  and  circuit 
breakers.  In  modern  practice  the  word 
cutout  is  seldom  applied  to  fuses  and  cir- 
cuit breakers  except  for  transformer  pri- 
mary fuses,  although  it  is  still  retained 
in  the  term  cutout  base,  which  is  properly 
a fuse  base  or  fuse  receptacle. 

CUTOUT  BASES. — See  Bases,  cutout. 

CUTOUT,  SERIES. — In  constant-current 
aeries  lighting  circuits,  the  lamps  are  cut 
In  and  out  by  opening  or  closing  the  lamp 
loop.  This  operation  is  performed  by  series 
cutouts  without  disturbing  the  continuity 
of  the  main  circuit.  They  are  not  always 
placed  at  each  lamp,  but  may  be  used  for 
a group  of  lamps,  if  placed  where  both 
ends  of  the  circuit  are  accessible.  Cutouts 
are  controlled  by  a spring  to  insure  the 
completion  of  the  operation.  This  spring 
may  be  in  the  handle  or  in  the  contacts. 
With  underground  circuits  they  are  placed 
in  the  base  of  an  iron  lamp  post  or  in  a 
manhole.  The  underground  type  is  often 
arranged  to  act  as  a pothead  for  cables 
as  well  as  a series  cutout.  Also  see  Cut- 
outs. arc  lamp;  Cutouts,  film. 

CUTOUTS,  ARC  LAMP.— A general  term 
applied  to  a number  of  devices  designed  to 
disconnect  or  cut  out  an  arc  lamp  from 
a series  circuit  without  interrupting  the 
continuity  of  the  circuit.  The  cutout  some- 
times takes  the  form  of  a switch  enclosed 
in  a box,  sometimes  is  located  in  the  arc- 
lamp  hanger  mechanism  so  that  the  arc 
lamp  is  cut  out  when  the  lamp  is  low- 
ered, and  sometimes  is  made  a part  of 
the  plug  or  pothead,  in  which  the  pulling 
apart  of  the  device  to  disconnect  the  lamp 
also  short-circuits  the  terminals  of  the  cir- 
cuit on  the  line  side.  This  term  is  also 
sometimes  applied  to  the  automatic  series 
cutout  in  the  arc-lamp  mechanism  whereby 
the  arc  is  cut  out  and  the  lamp  short- 
circuited  when  the  electrodes  are  used  up 
Arc  lamp  cutouts  made  fofr  use  external 
to  the  lamp  itself  are  usually  so  con- 
structed as  to  completely  disconnect  the 
lamp  from  the  circuit;  this  is  to  render 
the  lamp  safe  to  touch  and  work  upon. 

Manufacturers: 

Bryant  Electric  Co..  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

O A W Electric  Special  Co.,  7430-52  S. 
Chicago  Ave.,  Chicago,  111.  “G  & W.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A new  pole  type  absolute 
plug  cutout,  designed  to  be  mounted 
in  the  base  of  ornamental  post  or  in 
the  housing  provided  on  ornamental 
brackets.  Described  in  Booklet  B-3356. 
Also  cutouts  for  use  with  arc  and  in- 
condescent  street  lighting  units  of  all 
types.  See  adv.  pages  1203-1223. — Adv. 


Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 

“Pemco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CUTOUTS,  FILM,  INCANDESCENT 
STREET  LAMP.-' -A  device  applied  upon 
series  street-lighting  circuits  at  each  ter- 
minal of  an  incandescent  lamp  for  the  pur- 
pose of  closing  the  circuit  and  preventing 
the  interruption  of  service  when  the  fila- 
ment of  the  lamp  burns  out  or  breaks.  In 
a series  street-lighting  circuit  the  entire 
current  flows  • through  all  of  the  lamps 
which  are  placed  in  series  one  after  an- 
other in  the  circuit.  Interruption  of  the 
circuit  at  any  point  will  therefore  put  out 
all  of  the  lamps  on  that  circuit.  As  in- 
candescent lamps  are  always  likely  to  burn 
out  and  interrupt  service,  the  film  cutout 
device  is  provided  to  automatically  close 
the  circuit  across  the  terminals  of  a burned 
out  lamp  the  instant  it  burns  out.  This  is 
done  by  providing  between  the  terminals 
of  the  lamp,  in  the  lamp  socket  or  re- 
ceptacle, a thin  film  of  cloth  or  paper 
through  which  the  current  will  Jump  when 
there  is  a sudden  rise  of  voltage  from  the 
lamp  terminals,  as  when  the  lamp  burns 
out.  The  film  having  been  once  punc- 
tured by  the  current  in  this  way,  contact 
between  the  terminals  is  established  by  a 
kind  of  welding  action  through  the  broken 
down  spot  in  the  film.  The  film  is  re- 
newed when  the  lamp  is  renewed.  Ordinary 
films  are  made  to  puncture  at  about  300 
volts.  Several  different  designs  of  film 
cutout  mechanisms  are  in  use.  They  all 
depend  on  putting  the  thin  film  between 
metal  terminals.  Were  films  not  provided 
at  each  lamp,  the  burning  out  of  the  lamp 
would  either  open  the  circuit  and  inter- 
rupt the  service,  or  would  result  in  the 
establishment  of  a dangerous  destructive 
arc  in  the  lamp  which,  if  maintained, 
would  destroy  the  socket.  For  the  films 
used,  see  Films,  cutout. 


Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
taly,  N.  Y.  A repeating  type  magazine 
film  cutout,  available  with  standard 
G-E  series  sockets,  which  gives  15 
new  dielectric  surfaces  from  each  roll. 
The  film  roll  is  enclosed  in  a highly 
insulated  capsule,  making  it  moisture- 
proof  and  heat-proof,  and  permits  it  to 
be  placed  in  the  linemen's,  pockets 
without  causing  any  damage  to  the  di- 
electric surface  of  the  film.  See  adv. 
pages  1203-1223. — Adv. 

LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

CUTOUTS,  FUSE  TYPE.— See  Fuses. 

CUTOUTS,  FUSIBLE  PRIM  ARY.— These 
are  used  for  the  protection  of  small  and 
medium  size  transformer  substations.  For 
2300-volt  distributing  transformers  the 
fuse  link  is  carried  on  a removable  plug 
which  is  inserted  in  an  enclosed  porcelain 
base  attached  to  the  crossarm  near  the 
transformer.  This  type  is  in  general  use 
for  transformers  up  to  25  kv-a.  For 
larger  transformer  substations  the  expul- 
sion, oil-filled,  and  chemical-filled  types 
are  found  more  reliable.  Insulator  plug 
type  cutouts  are  usually  supplied  with  the 
transformer  by  the  manufacturer  and  the 
other  kinds  are  usually  purchased  sep- 
arately. 


Manufacturers: 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chemelectric  Co.,  The,  4327  Kenmore' 
Ave.,  Chicago,  111.  “S  & H.”  (Ex- 
clusive distributor,  G & W Electric 
Specialty  Co.,  7440  S.  Chicago  Ave., 
Chicago,'  111.) 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 
15th  Sts.,  Chicago,  111.  “Union.” 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

Essex  Mfg.  Co.,  117  Mulberry  St.,  New- 
ark, N.  J. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I.  D 
& W Oil  Fuse  Cutouts  are  designed  | 
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to  give  the  utmost  protection  on  all 
classes  of  circuits,  particularly  for 
Junction  or  primary  protection  near 
the  source  of  current.  These  are  made 
in  four  types,  namely,  standard  and 
heavy  service,  pole  and  subway  types. 
Heavy  service  cutouts  have  increased 
interrupting  capacity.  The  pole  types 


DAW  Oil  Fuse  Cutouts? 


are  designed  for  overhead  circuits  and 

• are  made  in  sizes  of  from  50  to  300 
amps,  at  2,200  volts,  and  in  smaller 
sizes  up  to  13,200  volts.  The  subway 
types,  made  in  the  same  ratings,  are 
specially  protected  against  the  en- 
trance of  moisture  or  water,  are 
vented,  and  fuses  can  be  renewed 
quickly  and  with  ease.  This  cutout 
has  performed  satisfactorily  even  when 
completely  submerged  under  water  for 
days.  These  subway  cutouts  overcome 
the  difficulties  which  have  existed  in 
most  cutouts  for  such  service,  and 
have  proven  eminently  satisfactory  in 
this  field.  D & W Oil  Fuse  Cutoflts 
combine  accurate  overload  protection 
with  high  interrupting  capacity.— Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Fusible  Primary  Cutouts 
are  manufactured  for  all  classes  of  ser- 
vice. For  circuits  3,500  volts  and  be- 
low the  Insulator  Plug  type  is  suitable 
for  small -capacity  distributing  trans- 
formers. For  larger  capacities  and , 
higher  voltages,  G-E  expulsion  types 
and  D & W Oil  Fuse  Cutouts  are  rec- 
ommended. The  D & W Oil  Fuse 
Cutout  is  also  made  for  underground 
or  subw'ay  service.  See  adv.  pages 
1203-1223.— Adv. 

G & W Electric  Specialty  Co.,  7430-52  S, 
Chicago  Ave.,  Chicago,  111.  “G  & W.’ 

Hi-Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland,  Ohio. 

Johns-Pratt  Co.,  The,  556  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee,. Wis.  (See  display  advertisement 
on  page  1278.)  

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

MOLONEY  ELECTRIC  CO.,  7th  & 

Hickory  Sts.,  St.  Louis,  Mo. 

MOLONEY  ELECTRIC  CO.  OF  CAN- 
ADA, LTD.,  Windsor,  Ont.,  Can. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S  & C.” 

Schweitzer  & Herz,  231  N.  Wells  St.,  Chi- 
cago, 111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 


CUTOUTS,  PANEL.— Panel  cutouts  are 
used  in  building  up  a panelboard.  They 
consist  of  porcelain  bases  which  contain 
receptacles  for  plug  or  cartridge  fuses 
and  are  often  provided  with  either  a knife 
switch  or  rotary  snap  switch.  They  are 
made  either  for  one  circuit  or  two  cir- 
cuits, the  latter  having  fuse  receptacles 
and  switches  on  both  sides  of  central 
grooves  in  which  the  small  busbars  or 
mains  are  placed.  They  are  made  foi 
either  two-wire  or  three-wire  mains  and 
for  either  two  or  three-wire  branch  circuits 
also,  the  former  being  much  more  com- 
mon. Also  see  Bases,  cutout;  Switches, 
panel  and  panelboard  or  combination 
cutout. 


Manufacturers: 

King-Craymer  Electric  Mfg.  Co.,  32  Hav- 
iland  St.,  South  Norwalk,  Conn. 
“K-C 11 

TRUMBULL  ELECTRIC  MFG.  CO. 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 
CUT-OVER. — An  expression  used  in  tele- 
phone work  meaning  to  change  from  one 
apparatus  or  line  to  another.  Usually  re- 
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stricted  to  the  act  of  actually  disconnecting 
the  old  and  connecting  the  new,  or  of 
changing  from  one  exchange  to  a new  one. 

CUT-WELD. — Trade  name  for  oxy-acety- 
lene  welding  and  cutting  apparatus  manu- 
factured by  the  Alexander  Milburn  Co., 
1420-28  W.  Baltimore  St.,  Baltiipore,  Md. 

CUTTER. — Trade  name  for  street  light- 
• injg  equipment  manufactured  by  the  West- 
inghouse  Electric  & Mfg.  Co.,  East  Pitts- 
burgh, Pa. 

CUTTER  ELECTRICAL  & MFC.  CO.— 
Philadelphia.  Pa.  Manufacturer  of  circuit 
breakers.  Business  established  1888.  Presi- 
dent, A.  Edward  Newton:  secretary,  E.  M. 
Dobelbower;  treasurer,  William  M.  Scott; 
general  manager,  H.  C.  Campion,  Jr.;  sales 
manager,  H.  F.  Darby,  Jr.  Main  office  and 
factory,  19th  & Hamilton  Sts.,  Philadelphia, 
Pa.  Branch  offices,  1007  Johnston  Bldg., 
New  York,  N.  Y.;  307  1st  National  Bank 
Bldg.,  Cincinnati,  Ohio;  707  Franklin  Trust 
Bldg.,  Philadelphia,  Pa.;  901  Park  Bldg., 
Pittsburgh.  Pa.;  1501  Monadnock  Block, 
Chicago,  111.;  845  Book  Bldg..  Detroit, 

Mich.;  1626  Chemical  Bldg.,  St.  Louis,  Mo.; 
751  EUicott  Sq..  Buffalo.  N.  Y.;  1124  Metro-, 
politan  Life  Bldg.,  Minneapolis.  Minn.;  923 
Trader’s  Bank  Bldg.,  Toronto.  Ont.,  Can. 

CUTTER,  SCOTT  C.— Oswego,  111.  Man- 
ufacturer of  tree  insulators  and  test  clamps 
and  clips.  Business  established  1910.  Fac- 
tory, Mqncie,  Ind. 

CUTTERS,  ARC-LAMP  CARBON.— A 
form  of  pliers  for  cutting  arc-lamp  car- 
bons and  porcelain  tubing.  The  cutting 
blades  have  V-shaped  edges,  and  are  placed 
so  they  form  a square  opening.  The  car- 
bon is  placed  in  this  opening  and  is  cracked 
by  the  blades  which  move  so  as  to  reduce 
the  size  of  the  opening. 

Manufacturers: 

Hagstrom  Mfg.  Co.,  Lindsborg,  Kans. 

CUTTERS,  ARMORED  CONDUIT,  CA- 
BLE AND  CORD. — Hacksaw  cutters  which 
operate  in  a frame  that  is  part  of  a vise 
for  holding  the  conduit.  These  are  some- 
times equipped  with  safety-back  saw 
' frame  which  prevents  cutting  into  the  in- 
sulation on  the  wires  of  an  armored  ca- 
ble. These  facilitate  the  cutting  operation 
by  securely  holding  the  conduit  or  cable. 
For  use  in  places  where  the  cable  or  ar- 
mored cord  cannot  be  held  in  a vise  a 
special  hand  cutter,  sometimes  on  the  or- 
der of  a pair  of  pliers,  is  available. 
Manufacturers: 

Garland  Mfg.  Co.,  West  Pittsburgh,  Pa. 
"Sterling.” 

CUTTERS,  BATTERY  PLATE  AND 
TERMINAL. — These  cutters  are  long- 
handled  shears  with  Jaws  having  long  cut- 
ting edges,  either  side  or  diagonal.  They 
are  used  in  cutting  off  the  necks  of  lead 
storage-battery  plates  in  order  to  remove 
them  from  the  connecting  straps  or  “bus- 
bars.” They  are  also  used  in  cutting  off 
terminal  posts,  lead  strip  connectors,  etc. 
The  cutting  jaws  are  specially  tempered 
for  cutting  lead  or  similar  relatively  soft 
material;  they  should  therefore  not  be  used 
for  cutting  iron  or  steel  or  other  very  hard 
materials  which  require  a different  temper. 

Manufacturers: 

Orum,  S.  E.  M.,  North  Philadelphia,  Pa. 

Porter,  H.  K.,  6 Ashland  St.,  Everett, 
Mass. 

CUTTERS,  BOLT,  NUT  AND  RIVET.— 

Bolt  cutters  are  used  for  cutting  bolts, 
nuts,  rivets,  rods  and  wire  rope.  They  are 
a form  of  powerful  hand  shears  with  long 
handles  to  give  large  leverage  and  are  sup- 
plied with  various  types  of  cutting  jaws, 
such  as  side,  end  or  combination  cutting, 
particularly  adapted  to  several  duties. 
They  are  much  used  In  removing  rusted 
bolts  and  nuts,  such  as  in  railway  track 
maintenance  work,  dismantling  or  repair- 
ing machinery,  etc.  Their  use  saves  much 
time  as  compared  with  using  a chisel  and 
hammer.  Cutters  specially  adapted  for 
removing  nuts  are  sometimes  called  nut 
splitters;  they  usually  have  combination 
side  and  end-cutting  Jaws  to  permit  access 
to  the  nut  under  various  conditions. 

Manufacturers: 

Carolus  Mfg.  Co.,  Sterling.  I1U 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass. 

Helwig  Mfg.  Co.,  St.  Paul,  Minn.  "Hel- 
wig.” 

Porter,  H.  K.,  6 Ashland  St.,  Everett, 
Mass.  “O.K.” 

Roberts  Mfg.  Co.,  Somerville  Station, 
Boston,  Mass.  "Victor.” 


SMITH  & HEMENWAY  CO.,  INC.,  Irv- 
ington, N.  J.  "Red  Devil,”  “Bonded.” 

CUTTERS,  CABINET  AND  BOX.— 
Hand  tools  used  chiefly  to  cut  relatively 
large  holes  in  a steel  cabinet  or  box,  to 
permit  fastening  of  large  conduit  or  in 
some  cases  to  permit  special  apparatus  to 
be  mounted.  They  consist  of  an  adjustable 
cutting  knife  that  is  revolved  around  a 
small  central  pilot  hole  by  means  of  a 
special  handle  or  wrench.  The  cutting 
knife  does  not  remove  all  the  metal  but 
merely  scribes  a circle  and  gradually  feeds 
entirely  through  the  cabinet  or  other  steel 
wall.  In  some  cases  these  cutters  are 
self- feeding.  They  are  a gVeat  advantage 
especially  for  large  holes,  up  to  about  6 
ins.  diameter,  as  they  give  an  accurate 
and  round  hole  and  one  that  is  cut  much 
more  quickly  than  by  punching  or  drilling 
small  holes  around  the  circumference. 
Even  for  smaller  holes  they  may  save  time 
and  labor  because  the  cutting  is  done  only 
along  the  circumference  and  not  over  the 
entire  surface  of  the  circle  as  is  usual 
with  a drill. 

Manufacturers: 

Universal  Tool  & Appliance  Co.,  373 
Broadway,  Milwaukee,  Wis.  (Exclusive 
distributor.  Paul  W.  Koch  & Co.,  19 
S.  Wells  St.,  Chicago,  111.) 

CUTTERS,  CLOTH.— See  Cloth-cutting 
machines,  motor-driven. 

CUTTERS,  ELECTRIC,  MISCELLA- 
NEOUS.— Electrically  operated  cutters  are 
used  for  a number  of  purposes  in  connec- 
tion with  food  products  and  on  stock 
farms,  etc.  They  consist  of  motor-driven 
knives,  which  rotate  in  a cylinder  and  cut 
whatever  is  placed  therein  into  shreds  or 
splices  depending  upon  the  nature  of  the 
knife.  They  are  used  to  cut  roots  which 
are  sometimes  fed  to  stock,  or  for  cutting 
vegetables  of  various  kinds,  grains,  etc. 
The  cutters  generally  have  a large  hopper 
above  the  knives,  Into  which  the  roots  or 
vegetables  are  dumped. 

Manufacturers: 

Heebner  & Sons.,  Lansdale,  Pa.  ("Un- 
ion" feed  and  ensilage  cutters.) 

Superior  Churn  & Mfg.  Co.,  Northville, 
Mich.  “Superior”  root  cutters.) 

CUTTERS,  GLASS. — Glass  cutters  are  of 
two  distinct  types.  In  one  a small  dia- 
mond point  Is  inserted  in  the  end  of  a han- 
dle and  when  drawn  across  the  glass 
scratches  the  surface  sufficiently  so  that  it 
may  be  broken  on  the  line  made.  Glass 
cutters  having  a hardened  steel  wheel  are 
also  widely  used  because  of  their  low  cost. 
They  operate  in  about  the  same  manner. 
Glass  cutters  are  used  in  cutting  sheet 
glass  for  car  windows,  static  condensers, 
instrument  dial  windows,  large  glass  tubes, 
some  types  of  lamp  shades,  etc. 

Manufacturers: 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

Monce,  Inc.,  S.  G.,  Unionville,  Cdhn 
“Monce.” 

Popper  & Sons,  Leo,  143  Franklin  St., 
New  York,  N.  Y. 

SMITH  & HEMENWAY  CO.,  INC.,  Irv- 
ington, N.  J.  “Eclipse,”  “Indian.” 

CUTTERS,  HAIR,  MOTOR-DRIVEN.— 
Hair  clippers  operated  by  a small  motor 
through  a flexible  enclosed  shaft,  the  mo- 
tor being  usually  mounted  on  a portable 
stand,  or  suspended  from  a wire  above 
the  chair.  They  operate  much  more 
quickly  and  smoothly  than  a hand  clipper 
and  have  met  with  favor  among  many 
barbers. 

Manufacturers: 

Andis  O.  M.  Mfg.  Co.,  1024  12th  St.,  Ra- 
cine, Wis. 

Barbers’  Electric  Specialty  Co..  The. 
4204  Troost  Ave.,  Kansas  City,  Mo 
“Coffman,  The  Original.” 

Blomfeldt  & Rapp  Co.,  108  N.  Jefferson 
St.,  Chicago,  111.  "Van  Osdel.” 

Earl  Mfg.  Co.,  Inc.,  4332  N.  Gratz  St., 
Philadelphia,  Pa.  “E.  Z.” 

Electric  Clipper  Co.,  The,  537  Grand  Ave., 
Kansas  City,  Mo.  “Two-in-One  Clean- 
Cut-Clipper.” 

Moore  Electric  Corp.,  202  S.  State  St.. 
Chicago,  111.  (Exclusive  distributor, 
Wiebusch  & Hilger,  Ltd.,  106-110  La- 
fayette St.,  New  York,  N.  Y.) 

Racine  Electric  Co.,  Bridge  & Ontario  St., 
Racine,  Wis. 

Racine  Universal  Motor  Co.,  53  W.  Jack- 
son  Blvd.,.  Chicago,  III.  "Universal.” 
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Shelton  Electric  Co.,  16  E.  42nd  St.,  New 
York,  N.  Y.  “Shelton.” 

Supreme  Electric  Hair  Cutter  Corp.,  56 
Taylor  St.,  Springfield,  Mass.  “Su- 
preme.” 

Vi  vis  Mfg.  Co.,  Inc.,  1306  1st  Ave., 
Seattle,  Wash.  “Vivis.” 

CUTTERS,  PIPE  AND  CONDUIT.— Pipe 
and  conduit  cutters  are  made  in  several 
different  types.  One  of  the  simple  forms 
has  a single  cutting  wheel  mounted  in  a 
movable  jaw,  and  a Jaw  opposite  this 
equipped  with  two  rollers  or  in  some  cases 
with  two  additional  cutting  wheels.  The 
movable  cutting  wheel  is  controlled  bT  a 
screw  in  a long  handle  so  that  it  may  be 
forced  gradually  into  the  pipe  as  the  cut- 
ter is  revolved  around  the  pipe.  Other 
forms  are  made  up  like  a pipe-threading 
stock,  having  adjustable  and  removable 
knives  that  are  gradually  pushed  into  the 
pipe.  These  cutters  are  very  useful  in  con- 
duit work  since  most  of  them  are  so  con- 
structed as  to  cut  the  pipe  or  conduit 
square  without  leaving  a large  burr  to  file 
off  and  ream  out. 

Manufacturers: 

THE  BORDEN  CO.,  Warren,  Ohio. 
“Beaver”  square-end  pipe  cutters, 
made  in  % to  1-in.,  % to  2-in.,  and  iy% 
to  4-in.  sizes,  are  built  with  unbreak- 
able knives  that  cut  straight  through 


"Beaver”  Pipe  Cutter 


the  conduit  easily,  quickly,  cleanly, 
leaving  no  burr  to  chafe  the  insulation 
on  the  wire.  The  company  issues  a 
carefully  compiled  catalog  describing 
each  model  in  detail. — Adv. 

Erie  Tool  Works,  The,  11th  & French 
Sts  Rrl  p 

Frail ck  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  "Kwikon.” 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass. 

Nye  Tool  & Machine  Works,  The,  108-28 
N.  Jefferson  St.,  Chicago,  111. 

Toledo  Pipe  Threading  Machine  Co.,  The, 
Toledo,  Ohio. 

Trimont  Mfg.  Co.,  65-71  Amory  St.,  Rox- 
bury,  Mass.  "Trimo.” 

Walworth  Mfg.  Co.,  Boston,  Mass. 

CUTTERS,  PORCELAIN  TUBE.— Cut- 
ters of  the  plier  type,  adjustable  or  non- 
adjustable,  for  cutting  porcelain  tubes  in 
two.  The  nonadjustable  type  cuts  but 
one  size  of  tube. 

Manufacturers: 

Hagstrom  Mfg.  Co.,  Lindsborg,  Kans. 

CUTTERS,  SLEET.— See  Sleet  cutters, 
trolley  wire. 

CUTTERS,  WIRE.— Wire  cutters  are 
sometimes  provided  for  use  in  clearing 
away  wreckage  or  for  cutting  live  wires, 
entanglements,  etc.  Cutting  pliers  (see 
Pliers,  cutting)  are  also  used  for  cutting 
wire  in  construction  work  and  wiring  of 
all  kinds.  These  usually  have  the  cutters 
on  the  side  or  end  and  do  not  interfere 
with  the  ordinary  use  of  the  pliers.  Wire 
cutters,  on  the  other  hand,  are  intended 
for  that  purpose  only.  They  may  be  small 
with  the  cutting  blades  on  the  side,  called 
“side  cutters”  or  they  may  be  very  long 
handled,  well  Insulated  cutters  for  use  on 
live  wires,  having  the  cutting  edges  on  the 
inside  of  the  jaws.  Large  quantities  of 
such  wire  cutters  were  used  in  clearing 
away  barbed-wire  entanglements  during 
the  recent  war. 

Manufacturers: 

Carolus  Mfg.  Co.,  Sterling,  111. 

Ilelwig  Mfg.  Co.,  St.  Paul.  Minn.  "Hel- 
wig.” 

Porter,  H.  K.,  6 Ashland  St.,  Everett, 
Mass.  “Boston.” 

CUTTING  & WASHINGTON  RADIO 
CORP. — New  York,  N.  Y.  Manufacturer 
of  radio  apparatus.  Business  established 
in  1916.  President,  Fulton  Cutting;  vice- 
president,  Bowden  Washington;  secretary 
and  treasurer,  W.  C.  Schmidt;  general 
manager,  J.  P.  Johnston.  Main  office,  6 
W.  48th  St.,  New  York,  N.  Y.  Branch  of- 
fice, 609  Whitney  Central  Bldg.,  New  Or- 
leans, La. 

CUYAHOGA  SPRING  CO.,  THE.— 10252 
Berea  Rd..  Cleveland,  Ohio.  Manufacturer 
of  wire  coil  springs  and  special  wire  shapes. 
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President  and  general  manager,  John  H. 
Van  Uum;  secretary  and  treasurer,  Harry 
F.  Plagens. 

CYANAMIDE. — See  Calcium  cyanamide. 

CYANIDE. — This  term  as  used  commer- 
cially refers  to  either  sodium  cyanide 
(NaCN)  or  potassium  cyanide  (KCN).  The 
former  is  supplanting  the  latter  in  use, 
since  it  is  cheaper.  Both  are  white  solids, 
extremely  poisonous.  The  principal  uses 
are  in  solutions  for  leaching  gold  and  sil- 
ver from  their  ores,  in  case-hardening  of 
steel,  in  commercial  poisons  for  fumiga- 
tion, and  in  electroplating.  A new  cyanide 
is  being  made  at  lower  cost  by  the  Ameri- 
can Cyanamide  Co.  by  fusing  a mixture  of 
sodium  chloride  and  calcium  cyanamide  in 
an  electric  furnace.  The  product  averages 
36%  equivalent  sodium  cyanide.  Cyanide 
solutions  of  various  metals  are  used  in 
electroplating.  The  CN  radical  has  the 
property  in  some  cases  of  forming  double 
salts  with  two  metals  as  distinguished 
from  simple  mixtures  of  the  single  salts, 
which  permits  of  the  simultaneous  electro- 
deposition of  the  two  metals  in  the  form 
of  an  alloy,  even  though  the  metals  may 
be  far  apart  in  the  electrochemical  scale. 
Thus  brass  may  be  deposited  electro- 
lytically  as  a satisfactory  plating  from  a 
solution  of  the  double  cyanide  of  copper 
and  zinc.  The  consumption  of  cyanide  in 


DAD'S. — Trade  name  for  electric  hand 
lanterns.  Manufactured  by  Dad’s  Factories, 
238  S.  Meridian  St.,  Indianapolis,  Ind. 

DAD’S  FACTORIES.— 238  S.  Meridian  St., 
Indianapolis,  Ind.  Manufacturers  of  elec- 
tric hand  lanterns. 

DAQNALL  ASBESTOS  & INSULATION 

CO. — 316  Lagauchetiere  St.,  W.,  Montreal, 
Que.,  Can.  Manufacturer  of  asbestos  prod- 
ucts for  electrical  purposes.  Business  es- 
tablished 1910.  General  manager,  J.  W. 
Dagnall;  sales  manager,  G.  A.  Tasse. 

DAHLIA. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DAINTY. — Trade  name  for  electric  sail- 
ing lights  manufactured  by  the  National 
Marine  Lamp  Co.,  Forestville,  Conn. 

DAIRY  AND  CREAMERY  MACHINERY, 
MOTOR-DRIVEN,  MISCELLANEOUS.  — 
Under  this  classification  are  included  the 
various  motor-driven  machines  in  use  In 
dairies,  creameries,  cheese  and  Ice-cream 
lants,  that  are  not  listed  under  other 
eadings.  Among  such  machines  are  emul- 
sifiers. clarifiers,  homogenizers.  whey  sep- 
arators, ice  cream  batch  mixers,  brine 
freezers  and  various  other  auxiliaries.  Such 
electrical  machinery  makes  a very  clean 
and  sanitary  installation  and  also  makes 
operation  economical.  Also  see  Cream  sep- 
arators, motor-driven;  Churns,  motor- 
driven;  Freezers,  ice-cream,  motor-driven; 
Ice  breakers,  motor-driven;  Pasteurizers, 
milk,  electric;  Pumps,  milk  and  cream, 
electric;  Refrigerating  and  ice  making  ma- 
chines, motor-driven;  Sterilizers,  milk,  elec- 
tric; Washing  machines,  bottle,  electric. 

Manufacturers: 

Cherry  Co.,  J.  G.,  Cedar  Rapids,  Iowa. 
•’Perfection.” 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  KInzie  St.,  Chicago,  111.  “Wizard” 
milk  cooler,  ”20th  Century”  mixing 
vats,  “Universal”  filler  and  capper, 
“Gaulln”  homogen izer. 

Davis-Watkins  Dairymen’s  Mfg.  Co., 
North  Chicago,  111.  “Davis.” 

Sharpies  Separator  Co.,  West  Chester, 
Pa.  (“Sharpies  Super- Clarifier”  and 
emulsifier.) 

Vermont  Farm  Machine  Corp.,  63  W. 
Jackson  Blvd.,  Chicago,  111.  (Butter 
workers.) 

DAISON  MFG.  CO.,  INC.— 916  Chestnut 
St.,  Philadelphia,  Pa.  Manufacturer  of 
lamp  bases  and  shades.  Business  estab- 
lished 1918.  President  and  sales  manager, 
D.  D.  Dailey;  treasurer  and  general  mana- 
ger, C.  E.  Hastings. 

DAISY. — Trade  name  for  floor  treads 
manufactured  by  the  Ansonia  Electrical 
Co..  Ansonia,  Conn. 


the  United  States  is  about  12,000  tons  per 
year. 

CYANOGEN. — A highly  poisonous  gas 
from  which  cyanic  acid  and  various  cyan- 
ides may  be  derived.  See  Cyanide. 

C-Y-C. — Trade  name  for  farm  lighting 
and  power  plants  manufactured  by  the 
Carlton,  Young  & Catlin,  Inc.,  Grand  Cen- 
tral Palace,  New  York,  N.  Y. 

CYCLOIDALE. — Trade  name  for  electric 
blowers  and  ventilating  fans  manufac- 
tured by  the  Garden  City  Fan  Co.,  332  S. 
Michigan  Ave.,  Chicago,  111. 

CYCLONE. — Trade  name  for  boiler  fur- 
nace grates  manufactured  by  the  Cyclone 
Grate-Bar  Co.,  9 Grimes  St.,  Buffalo,  N.  Y. 

CYCLE. — A cycle  of  an  alternating-cur- 
rent wave  is  one  complete  wave.  It  is  one 
complete  set  of  positive  and  negative  values 
of  the  wave.  Referring  to  a clock  dia- 
gram, a cycle  is  a complete  set  of  values 
of  the  projection  of  the  rotating  vector  In 
one  revolution.  The  number  of  cycles  or 
complete  waves  per  second  is  called  the 
“frequency”  of  the  wave. 

CYCLONE. — Trade  name  for  electric 
drink  mixers,  driers  and  fans  manufactured 
by  the  Hamllton-Beach  Mfg.  Co.,  1301-39 
Rapids  Drive,  Racine,  Wis. 

CYCLONE. — Trade  name  for  oiling  de- 


D 


DAISY. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DAKE  ENGINE  CO.  — Grand  Haven, 
Mich.  Manufacturer  of  electric  hoists  and 
winches.  Business  established  1896.  Presi- 
dent, Thomas  Johnston;  vice-president,  A. 
Campbell;  secretary  and  treasurer,  J.  F. 
Johnston;  sales  manager,  H.  Z.  Nvland. 
Sales  representatives,  H.  L.  Drullard,  30 
Church  St.,  New  York,  N.  Y.;  J.  E.  Chis- 
holm & Co.,  Ltd.,  811  Monadnock  Block, 
Chicago,  111. 

DAKOTA. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DALE  LIGHTING  FIXTURE  CO.,  INC. 
—107  W.  13th  St.,  New  York,  N.  Y.  Manu- 
facturer of  lighting  fixtures  and  portable 
lamps.  President,  M.  E.  Dale;  vice-presi- 
dent and  sales  manager,  Harry  Wlldnauer; 
secretary  and  treasurer,  C.  P.  Roen. 

DA  LITE. — Trade  name  for  color-match- 
ing outfit  mantifactured  by  the  Benjamin 
Electric  Mfg.  Co.,  806  W.  Washington 
Blvd.,  Chicago,  111. 

DA  LITE. — Trade  name  for  circuit  break- 
ers manufactured  by  the  Cutter  Electrical 
& Mfg.  Co.,  19th  & Hamilton  Sts.,  Phila- 
delphia, Pa. 

DA- LITE. — Trade  name  for  egg  testers 
and  candlers  manufactured  by  the  Grant 
Mfg.  Co.,  208  N.  Wells  St.,  Chicago,  HI. 

DALLAS  BRASS  <&  COPPER  CO.— Chi- 
cago, HI.  Manufacturer  of  lighting  fixtures, 
fixture  fittings  and  parts,  brass  and  copper 
products,  etc.  President,  treasurer  and 
general  manager,  C.  D.  Dallas;  vice-presi- 
dent and  sales  manager,  H.  S.  Ullmann; 
secretary,  F.  D.  Silber.  Main  office  and 
factory,  820  Orleans  St.,  Chicago,  111. 
Branch  offices,  81  Fulton  St.,  New  York, 
N.  Y.;  648  Leader  News  Bldg.,  Cleveland, 
Ohio;  648  David  Whitnev  Bide.,  Detroit, 
Mich. 

DALLMER  MFG.  CO.,  T.  C.— 9 W.  Kinzle 

St.,  Chicago,  111,  Manufacturer  of  frames 
for  lamp  shades. 

DALTON. — Trade  name  for  motor-driven 
computing  machines  manufactured  by  the 
Dalton  Adding  Machine  Co.,  122  S.  Mich- 
igan Ave.,  Chicago,  HL 

DALTON  ADDING  MACHINE  CO.— 122 
S.  Michigan  Ave..  Chicago,  111.  Manufac- 
turer of  motor-driven  computing  machines. 
President,  James  L.  Dalton;  vice-presidents, 
Grig  Glover  and  H.  C.  Grubbs;  secretary 
and  treasurer,  B.  Dysart. 

DAM. — A dam  is  a structure  for  prevent- 
ing the  outflow  of  water  from  a storage 
basin,  reservoir  or  lake,  or  for  obstructing 
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vice  manufactured  by  the  Michigan  Lubri- 
cator Co.,  3643  Beaubien  St.,  Detroit,  Mich. 

CYCLONE  GRATE-BAR  CO.— 9 Grimes 
St.,‘  Buffalo,  N.  Y.  Manufacturer  of  boiler 
furnace  grates.  President,  J.  H.  Vought; 
vice-president,  W.  G.  Vought;  secretary 
and  treasurer,  E.  M.  Leydecker. 

CYCLONE  IRON  WORKS.— 837-847  Fol- 
som St.,  San  Francisco,  Cal.  Manufacturer 
of  electric  traveling  cranes  and  refrigerat- 
ing machines.  Business  established  1898. 
President,  J.  M.  Etienne;  vice-president 
and  general  manager,  E.  Etienne;  secre- 
tary, V.  Etienne,  Jr. 

CYMOMETER. — An  instrument  for  the 
measurement  of  oscillation  frequency  and 
wave  length  in  connection  with  radio  com- 
munication. It  may  also  be  used  for  the 
measurement  of  small  inductances  or  ca- 
pacitances. It  was  devised  by  J.  A.  Flem- 
ing and  consists  primarily  of  a variable 
metallic  tube  condenser  in  series  with  an 
air-core  inductance  coil  and  includes  also 
a sensitive  indicating  device. 

CYPHERS  INCUBATOR  CO.— Buffalo, 
.N  Y.  Manufacturers  of  electric  incu- 
bators and  hovers. 

CYSTOSCOPY. — In  medical  practice  the 
examination  of  the  human  bladder  by 
means  of  specially  designed  incandescent 
lamps  which  are  part  of  a cystoscope. 


the  flow  of  a stream  to  elevate  the 'surface 
of  the  water.  The  purpose  of  dams  for 
water-power  plants  is  to  concentrate  the 
fall  at  one  point  and  to  impound  or  store 
water  so  that  it  may  be  utilized  at  some 
other  time.  They  are  divided  Into  two 
classes.  Impounding  dams  and-  spillway 
dams,  which  see.  Also  see  Coffer  dam; 
and  Dam,  movable. 

DAM,  IMPOUNDING. — Impounding  dams 
are  not  designed  to  have  any  water  pass 
over  them,  but  merely  to  hold  water  back 
as  in  a reservoir.  They  are  almost  invari- 
ably of  the  gravity  type,  depending  on  their 
weight  to  resist  the  force  of  the  water. 
Occasionally  curved  or  arch  dams  are  built, 
using  the  hydrostatic  pressure  of  the  im- 
pounded water  to  hold  them  In  place,  but 
the  present  tendency  seems  to  be  toward 
heavy  earth  dams. 

DAM,  MOVABLE.— A flexible  portion  of 
a water-power  or  other  dam,  consisting  of 
a movable  section,  a gate  or  series  of  gates, 
which  can  be  raised  or  lowered  to  permit 
regulating  the  depth  of  the  water  passing 
over  the  spillway  according  to  flood  ana 
load  conditions.  In  the  bear-trap  type,  an 
entire  section  with  apron,  crest  and  spill- 
way integral  In  one  unit  can  be  raised  or 
lowered,  usually  by  hydraulic  power. 

DAM,  SPILLWAY. — Spillway  dams  per- 
mit part  of  the  water  to  pass  over  the  top. 
They  are  made  In  the  gravity  type  and 
curved  on  arch  dams  which  through  their 
design  depend  on  the  hydrostatic  pressure 
of  the  water  for  their  stability.  Arch  dams 
require  a strong  solid  foundation,  but  are 
economical  of  material.  Stone,  concrete, 
reinforced  concrete,  steel,  timber,  loose 
rock  and  earth  are  all  used  in  the  con- 
struction of  dams  and  may  be  used  inde- 
pendently or  in  combination.  (Also  see 
Spillway.) 

DAMPER. — An  abbreviation  of  damping 
winding  or  amortisseur;  see  Amortisseur 
winding.  Also  applied  sometimes  to  a 
damping  device  in  an  electrical  Instrument; 
see  Damping.  Also  a hinged  or  swiveled 
gate  set  In  an  air  duct  or  smoke  flue  to 
regulate  the  draft  or  the  flow  of  air  or  gas. 

DAMPER  RELEASE  MAGNETS,  STAGE 
VENTILATING. — These  are  mechanisms 
used  to  control  the  closing  of  the  dampers 
used  in  stage  ventilating  systems.  The 
ventilating  systems  are  generally  required 
to  have  a large  damper  in  the  stage  flues 
that  may  be  operated  In  cases  of  emer- 
gency, such  as  a fire,  or  for  inspection  and 
general  ventilating  purposes.  The  release 
magnets  or  control  outfits  are  always  wound 
for  the  full  circuit  voltage  and  are  nor- 
mally operated  on  closed  circuit.  No  re- 
sistance may  be  used  in  series  with  the 
magnet.  The  mechanism  is  located  in  a loft 
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above  the  scenery  and  Is  Installed  In  an 
Iron  box  with  a self-closing  door.  The 
magnets  are  controlled  by  at  least  two 
switches,  one  at  the  electrician’s  station 
and  the  other  one  or  more  at  any  con- 
venient point.  In  some  cases  they  are  also 
arranged  to  operate  by  means  of  a thermo- 
static control,  closing  the  damper  at  the 
outbreak  of  fire  and  thus  preventing  the 
upward  draft  that  would  quickly  spread 
the  blaze. 

DAMPING  COIL.— A coil  used  with  a 
galvanometer  designed  to  carry  occasional 
electric  currents  to  produce  a magnetic 
field  for  the  purpose  of  quickly  bringing 
the  needle  to  rest  after  deflection. 

DAMPING  CONSTANT.— The  damping 
constant  of  a circuit  is  a measure  of  the 
ratio  of  the  dissipative  to  the  reactive  com 
ponent  of  its  admittance  or  impedance.  Ap- 
plied to  the  admittance  of  a condenser  or 
other  capacitive  reactance,  the  damping 
constant  for  a harmonic  e.  m.  f.  of  given 
frequency  is  the  ratio  of  the  conductance 
G at  that  frequency  to  twice  the  capaci 
tance  C at  the  same  frequency,  or  equal  to 
G/2C.  Applied  to  a circuit  having  induc- 
tive reactance,  the  constant  for  a harmonic 
current  of  given  frequency  is  the  ratio  of 
the  resistance  R to  twice  the  inductance 
L or  R/2L. 

DAMPING,  INSTRUMENT.— See  under 
Instruments,  electrical  measuring. 

DAMPING  MAGNET. — A magnet  used  to 
act  on  the  needle  of  an  indicating  instru- 
ment, rotating  disk  or  other  moving  body 
to  damp  its  motion.  Damping  magnets  are 
widely  used  on  watt-hour  meters.  See 
Meters,  watt-hour. 

DAMPING  OF  A CIRCUIT.— The  damp- 
ing at  any  point  in  a circuit  from  which 
the  source  of  energy  has  been  withdrawn, 
is  the  progressive  diminution  in  the  ef- 
fective value  of  electromotive  force  and 
current  at  that  point  resulting  from  the 
withdrawal  of  electrical  energy. 

DAMPING  WINDING. — An  amortisseur 
winding;  see  Amortisseur  winding. 

DANBURY  ELECTRIC  MFG.  CO.— Dan- 
bury, Conn.  Manufacturer  of  plug  fuse 
cutout  bases  and  switches.  Business  es- 
tablished 1919.  President.  Frank  H.  Lee; 
vice-president,  James  F.  Doran;  secretary 
and  treasurer,  Knud  Knudsen. 

DAN  DITOY. — Trade  name  for  toy  trans- 
formers manufactured  by  the  Thordarson 
Electric  Mfg.  Co.,  601  S.  JefTerson  St.,  Chi- 
cago, 111. 

D A W. — Trade  name  for  fuses  manufac- 
tured by  the  D & W Fuse  Works  of  General 
Electric  Co.,  Providence,  R.  I. 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO. — Providence.  R.  I.  Manu- 
facturer of  fuses,  wire,  cord,  tape,  lightning 
arresters,  electrical  boxes,  service  entrance 
fittings,  etc. 

DANA. — Trade  name  for  motor-driven 
ice  cream  freezers  manufactured  by 
Thomas  Mills  & Brother.  1301  N.  6th  St  , 
Philadelphia,  Pa. 

DANDY: — Trade  name  for  annunciators 
manufactured  by  the  Samson  Electric  Co., 
Canton,  Mass. 

DANDY. — Trade  name  for  electric  toast- 
er*8 manufactured  by  the  Waage  Electric 
Co.,  12  S.  Jefferson  St.,  Chicago,  111. 

DANDY.  Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DAN  I ELL  CELL. — A well.-known  type  of 
closed-circuit  primary  cell  with  a voltage 
of  approximately  1.1  volts.  In  the  original 
form  the  zinc  in  the  zinc  sulphate  solution 
was  placed  in  a porous  cup,  which  was  sur- 
rounded by  the  copper  in  a saturated  cop- 
per sulphate  solution.  The  modern  form  of 
this  cell  is  known  as  the  gravity  cell,  which 
see. 

DANIEL'S  P.  P.  P.  ROD. — Trade  name 
ror  piston  packing  manufactured  by  the 

SuMkfr,  9ity  Ru^ber  Co.,  629  Market  St.. 
Philadelphia,  Pa. 

DANVERS  LAMP  CO.,  Danvers.  Mass. 
Manufacturer  of  inoandescerft  lamps.  Sec- 
retary, L.  W.  Fox. 

DARAF. — A name  proposed  by  Prof  V 
Karapetoff  for  the  unit  of  elastance.  Since 
the  latter  was  proposed  as  the  reciprocal 
or  capacitance,  the  daraf  would  be  the  re- 
ciprocal of  the  farad.  Its  unit.  Daraf  is 
farad  spelled  backward. 

DARBY  SONS  CO.,  EDWARD. — 416  N. 
18th  St.,  Philadelphia,  Pa.  Manufacturer 
of  steel  cabinets,  shelving,  etc.  President 
and  treasurer,  D.  A.  Longacre;  vice-presi- 


dent and  general  manager,  E.  A.  Darby; 
secretary,  H.  F.  Darby. 

D ARC  HE  MFG.  CO.— 643  W.  Washington 
Blvd.,  Chicago,  111.  Manufacturer  of  elec- 
tric alarm  clocks.  Business  established 
1907.  President  and  treasurer,  E.  J.  Heil- 
man; vice-president,  A.  Y.  Darche;  secre- 
tary, P.  Heilman;  general  manager,  O.  Hell 
man. 

DARCOID. — Trade  name  for  sheet  pack- 
ing manufactured  by  the  Dominion  As 
bestos  & Rubber  Corp»*  154  Nassau  St. 
New  York,  N.  Y. 

DARE  CRYPTOPHONE. — Trade  name  for 
transmitter  manufactured  by  the  Rieker 
Instrument  Co.,  1919-21  Falrmount  Ave., 
Philadelphia,  Pa. 

DARLINGTON  ELECTRIC  CO.— 123  N. 
Jefferson  St..  Chicago,  111.  Manufacturer  of 
electric  fountains.  President,  F.  W.  Dar- 
lington; secretary,  William  F.  Freuden- 
reich;  treasurer,  Delevan  B.  Cole;  general 
manager  and  sales  manager,  E.  W.  Arch. 

DARRIN. — Trade  name  for  magnet 
switches  manufactured  by  the  Automatic 
Switch  Co.,  154  Grand  St.,  New  York,  N.  Y. 

dart  MFG.  CO.,  E.  M. — Providence, 
R.  I.  Manufacturer  of  pipe  unions. 

DASHPOTS  FOR  RELAYS,  CIRCUIT 
BREAKERS,  CONTROLLERS,  ETC.  - 
These  dashpots  are  used  to  check  the  ac- 
tion of  the  relay,  breaker  or  controller,  so 
that  the  time  rate  of  action  of  the  device 
may  be  controlled.  There  are  several 
forms,  the  type  most  commonly  used  con- 
ning of  an  air  cylinder  and  piston.  A 
small  hole  In  the  piston  or  cylinder  head 
allows  the  air  to  escape  when  the  piston 
compresses  the  air  in  the  cylinder,  the  rate 
of  escape  controlling  the  speed  of  the  pis- 
ton and  consequently  the  action  of  the 
controlling  device.  The  bellows  type  has 
also  been  used  considerably. 

Manufacturers: 

Niagara  Insul-Bake  Specialty  Co..  Inc., 
483  Delaware  Ave.,  Albany,  N.  Y. 

,.R,AyGHERTY’SMITH*PHIl-LIPS  CO- 

1537  Cortland  St.,  Chicago,  111.  Manufac- 
turer of  spring  hammer  and  drills. 

DAUM,  A.  F— Pittsburgh,  Pa.  Manu- 
facturer of  refillable  fuses. 

DAVENPORT  MACHINE  TOOL  CO- 

167  Ames  St..  Rochester,  N.  Y.  Manufac- 
turer of  screw  machines.  President  W S 
Davenport:  vice-president  and  general  m’an- 
ag^H*  S’  Burt;  secretary  and  treasurer, 
A.  T.  Hatch. 

DAVENPORT  MFG.  CO— Davenport. 
Iowa  Manufacturer  of  cigar  lighters  and 
gaso ine  engines.  Business  established  1910. 
President.  M.  H.  Christopherson;  vice-presi- 
dent, J.  W.  Bettendorf;  secretary,  treasurer 
and  general  manager,  W.  H.  Martin;  sales 
manager,  T.  L.  Flynn. 

DAVIDSON. — Trade  name  for  cable 
hangers  manufactured  by  the  Reliable  Elec- 
tric Co.,  3145  Carroll  Ave.,  Chicago,  111. 

DAVIDSON  CO„  M.  T— New  York.  N.  Y. 
Manufacturers  of  steam  pumps.  Business 
established  1882.  President,  treasurer  and 
general  manager,  William  C.  Newell*  vice- 
presidents.  Oran  S.  Baldwin  and  John 
lx)we;  secretary  and  sales  manager,  John 
Lowe.  Main  office.  154  Nassau  St.,  New 
York,  N.  Y.  Branch  offices.  30  Oliver  St. 

™i°n,w!S' : ,Comirercial  National  Bank 
Bldg..  Washington.  D.  C.;  147  N 7th 
Philadelphia.  Pa.  * 7th  St" 

DAVIDSON  PORCELAIN  CO.,  THE  — 

Eest  Liverpool  Ohio.  Manufacturer  of 
;Tntrl^„i?SrCe'a,nJ  Business  established 
lir  .lsWent  and  Spheral  manager.  W. 

M.  Davidson;  vice-president,  Richard  B. 
Smith:  secretary  and  treasurer,  C.  C 
Danielson.  Sales  representatives,  Roache- 
t wC?;’ x4r3.Warren  st  * New  York.  N.  Y.; 
L 7? ’ ™,cua'r~  116  E*  Woodbridge  St.,  De- 
troit.  Mich.;  D & E Distributing  Co.,  9 S. 
Clinton  St.,  Chicago,  111. 

DAVIS— Trade  name  for  electric  blast- 
big  apparatus  manufactured  bv  the  Atlas 
powder  Co..  140  N.  Broad  St..  Philadelphia. 

DAVIS.  Trade  name  for  electric  sewing 
machine  manufactured  by  the  Davis  Sew- 
ing Machine  Co.,  Dayton,  Ohio. 

DAVIS— Trade  name  for  milk  handling 
equipment  manufactured  bv  the  Davls- 
Watkins  Dairymen’s  Mfg.  Co.,  North  Chi- 
cago, 111. 

DAVIS-BOURNONVILLE  CO.  — Jersey 
City,  N.  J.  Manufacturer  of  oxyacetylene 
cutting  and  welding  outfits.  Business  es- 
tablished 1908.  President,  DeWitt  V.  D. 
Reiley;  vice-presidents,  C.  B.  Wortham,  H. 
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R.  Swartley,  Jr.;  secretary  and  treasurer, 
William  G.  McCune;  general  manager,  S. 
W.  Wortham;  sales  manager,  H.  R.  Swart- 
ley, Jr.  Main  office,  Jersey  City,  N.  J. 
Branch  offices,  43  Houston  St.,  Atlanta,  Ga; 
44  Federal  St.,  Boston,  Mass.;  184  Main 
St.,  Buffalo,  N.  Y.;  Tribune  Bldg.,  Chicago, 
111.;  2102  Union  Central  Bldg.,  Cincinnati, 
Ohio;  1831  E.  13th  St.,  Cleveland,  Ohio;  209 

S.  Houston  St.,  Dallas,  Tex.;  36-57  Wash- 
ington Blvd.,  Detroit.  Mich.;  424  E.  3rd  St., 
Los  Angeles,  Cal.;  300  Builders  Exchange, 
Minneapolis,  Minn.;  1814  Market  St.,  Phil- 
adelphia, Pa.;  316  Penn  Ave.,  Pittsburgh. 
Pa.;  1321  Syndicate  Trust  Bldg.,  St.  Louis, 
Mo.;  71  New  Montgomery  St.,  San  Fran- 
cisco, Cal.;  316  Occidental  Ave.,  Seattle. 
Wash.;  32-34  Eastern  Ave.,  Toronto,  Ont.: 
St.  Paul  & St.  Nicholas,  Montreal,  Que., 
Can. 

DAVIS  REGULATOR  CO.,  G.  M— 420 
Milwaukee  Ave.,  Chicago,  111.  Manufac- 
turer of  steam  specialties.  President,  G. 
C.  Davis;  secretary,  J.  C.  Kinsley;  treas- 
urer, W.  E.  Davis. 

DAVIS  SEWING  MACHINE  CO— Day- 
ton,  Ohio.  Manufacturers  of  electric  sew- 
ing machines.  Business  established  1862. 
President,  C.  A.  Hawkins;  vice-president. 
J.  M.  Huffman;  secretary,  George  P.  Huff- 
nmn;  sales  manager,  H.  M.  Huffman.  Main 
office  and  factory,  Dayton,  Ohio.  Branch 
offices,  1401  Mailers  Bldg.,  Chicago.  DL:  112 
W.  15th  St.,  New  York,  N.  Y. 

DAVIS  SLate  A MFG.  CO— Chicago,  HI. 
Miner  of  electrical  slate  and  marble.  Pres- 
ident, Charles  H.  Davis;  secretary,  E.  C. 
Costello.  Main  office,  610-618  E.  40th  St.. 
Chicago,  HI.  Factories,  Chicago,  111.,  Mus- 
kegon, Mich.,  Fair  Haven,  Vt.,  Wind  Gap. 
Pa..  Toronto,  Ont.,  Canada.  Branch  office, 

J2bv  o,S1o£e~&  wMfgr*  Co*  of  Canada.  Ltd., 
127-131  Shaftesbury  Ave.,  Toronto,  Ont., 
Canada. 

DA Yt,S*iJV£7.K,NS  DAIRYMEN'S  MFG. 
CO— North  Chicago,  111.  Manufacturer  of 
^05P;-driven  daily  machinery.  Main  office. 
North  Chicago,  111.  Factories,  Jersey  City. 
N.  J.;  Derby  Conn.;  North  Chicago,  III; 
Owatonna,  Minn.  Branch  offices,  Jersey 
City,  N.  J.;  Denver,  Colo.;  San  Francisco. 
£al*  £en^ral  advertising  department,  130 
N.  Wells  St.,  Chicago.  111. 

D£V!S?,N  & Mo  BRYDE— 1217  Inde- 
pendent Life  Bldg.,  Nashville,  Tenn.  Pro- 
ducers  of  chestnut  poles.  Partnership, 
Charles  L.  Davison  and  F.  M.  McBryde. 

DAVOL  RUBBER  CO.— 69  Point  St. 
Providence,  R.  I.  Manufacturer  of  tele- 
£{\?ae  Pads,  linemen’s  rubber  gloves  and 
other  rubber  products.  President  and 
treasurer,  Charles  D.  Davol;  secretary 

Ravmonif  Banforth;  general  manager.  P*. 
Raymond  Wesley;  sales  manager.  Rav- 

sion d at  FSan  °fflces/  576  Ml*~ 

5fot  St*,  San  Francisco.  Cal.;  209  S 

Rn^LStxT  ChicaM?’  IH*;  °ld  South  Bldg.,' 
^oston,  Mass.;  302  Broadway,  New  York, 

DAVY,  SIR  HUMPHREY.— An  English 
chemist  (born  at  Penzance,  Cornwall,  1778. 
died  at  Geneva,  Switzerland,  1829)  who  is 
ramous  for  his  researches  in  chemistry, 
i ,Tas  educated  at  the  school  of  Truso. 
in  1795  he  became  apprenticed  to  a sur- 
geon and  apothecary  at  Penzance.  While 
experimenting  on  the  curative  effects  of 
different  gases,  he  discovered  the  respira- 
bility  and  exhilarating  effect  of  nitrous 
ke  was  made  professor  of 
chemistry  at  the  Royal  Institution  of  Lon- 
don. His  discoveries  with  the  galvanic  bat- 
fery  his  decomposition  of  the  earths  and 
alkalies  and  ascertaining  of  their  metallic 
bases,  his  demonstration  of  the  true  na- 
oxyhrionate  acid,  his  discovery  of 
chlorine  as  an  element,  etc.,  obtained  for 
him  an  international  reputation.  In  1809 
while  experimenting  with  a battery  of  2000 
primaiy  cells  he  showed  that  an  intense  arc 
could  be  drawn  between  carbon  electrodes; 
tnis  phenomenon  many  years  later  was 
developed  into  the  arc  lamp.  In  1815  Davy 
entered  on  the  investigation  of  the  nature 
of  nrc  damp  and  the  cause  of  explosions  in 
coal  mines,  which  resulted  in  the  invention 
of  the  safety  lamp.  In  1812  he  was 
knighted  and  in  1820  he*  was  created  a 
baronet. 

DAWSON,  JAMES  J— McKeesport,  Pa. 
Manufacturer  of  motors  for  motion-pic- 
ture machines. 

DAY  CO.,  THOMAS. — San  Francisco,  Cal. 
Manufacturer  of  lighting  fixtures,  portable 
lamps  and  lighting  specialties.  President, 
Whitman  Symmes;  vice-president,  William 
Frank  Garby;  secretary,  J.  T.  Gates.  Main 
office,  725  Mission  St.,  San  Francisco,  Cal. 
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Branch  office,  209  Brockman  Bldg.,  Los 
Angeles,  Cal. 

DAY- GLOW. — Trade  name  for  lighting 
unit  manufactured  by  the  Luminous 
Specialty  Co.,  236-238  S.  Meridian  St.,  In- 
dianapolis, Ind. 

DAYLIGHT.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
Puffer-Hubbard  Mfg.  Co.,  Minneapolis, 
Minn. 

DAYLIGHT.— Trade  name  for  nitrogen 
lamps  manufactured  by  the  Union  Lamp 
Co..  Union  Hill,  N.  J. 

DAYLIGHT  COMPETITOR.— Trade  name 
for  lighting  fixtures  manufactured  by  the 
Pennsylvania  Sales  & Export  Co.,  1414  S. 
Penn  Sq.,  Philadelphia,  Pa. 

DAYLIGHT  FLOOD.— Trade  name  for 
floodlight  projectors  manufactured  by  the 
Universal  Electric  Stage  Lighting  Co.,  240 
W.  60th  St.,  New  York,  N.  Y. 

DAYLITE.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  Thomas  Day 
Co.,  726  Mission  St.,  San  Francisco,  Cal. 

DAYLO. — Trade  name  for  electric  sign 
manufactured  by  the  A.  K.  S.  Sign  Co., 
936-940  W.  Madison  St..  Chicago,  111. 

DAYLO. — Trade  name  for  flashlights 
manufactured  by  the  American  Ever  Ready 
Works  of  National  Carbon  Co.,  Thompson 
Ave.  & Orton  St.,  Long  Island  City,  N.  Y. 

DAY- NIGHT. — Trade  name  for  electric 
sign  manufactured  fcy  the  Flexlume  Sign 
Co.,  74  Kail  St.,  Buffalo,  N.  Y. 

DAY-N-ITE. — Trade  name  for  electric 
signs  manufactured  by  the  Chicago  Electric 
Sign  Co.,  2219-2229  W.  Grand  Ave.,  Chi- 
cago. III. 

DAYTON. — Trade  name  for  farm  light- 
ing plants,  motor-boat  lighting  and  igni- 
tion systems,  generators,  batteries  and 
switchboards  manufactured  by  the  A-C 
Electrical  Mfg.  Co.,  Dayton.  Ohio. 

DAYTON. — Trade  name  for  mechanical 
stoker  for  small  plants  manufactured  by 
the  Automatic  Furnace  Co.,  1st  & Harsh- 
man  Sts.,  Dayton,  Ohio. 

DAYTON. — Trade  name  for  electric  fans 
and  motors  made  by  the  Dayton  Fan  & 
Motor  Co.,  Monument  & Meigs  Sts.,  Day- 
ton,  Ohio. 

DAYTON. — Trade  name  for  electric  house 
and  water  system  pumps  manufactured  by 
the  Dayton  Pump  Sc  Mfg.  Co..  Webster 
St..  Dayton,  Ohio. 

DAYTON. — Trade  name  for  truck  wheels 
manufactured  by  the  Dayton  Steel  Foundry 
Co.,  Dayton,  Ohio. 

DAYTON. — Trade  name  for  steel  electric 
railway  ties  manufactured  by  the  Dayton 
Mechanical  Tie  Co.,  703-6  Commercial 
Bldg.,  Dayton,  Ohio. 

DAYTON. — Trade  name  for  computing 
scales  manufactured  by  the  International 
Business  Machines  Co.,  Ltd.,  Royce  St.  & 
Campbell  Ave..  West  Toronto,  Ont.,  Can. 

DAYTON  AUTOMOTIVE  SPECIALTY 

CO. — 310  E.  2nd  St.,  Dayton,  Ohio.  Manu- 
facturer of  test  apparatus 'for  automobile 
electrical  equipment.  Business  established 
1918.  President  and  general  manager,  H. 
H.  Wampler. 

DAYTON -DOWD  CO.— Quincy.  HI.  Man- 
ufacturer of  electric  and  steam  turbine 
pumps.  Business  established  1910.  Presi- 
dent and  general  manager,  H.  F.  Dayton: 
vice-president  and  sales  manager,  W.  C. 
Dowd;  secretary,  C.  N.  Adams;  treasurer. 
W.  B.  Dayton.  Main  office  and  factory, 
Quincy,  111.  Branch  offices,  90  West  St- 
New  York.  N.  Y.;  30  N.  Michigan  Ave.. 
Chicago,  111.;  708  Schofield  Bldg.,  Cleveland. 
Ohio;  Hurt  Bldg.,  Atlanta.  Ga.;  1304  Penn- 
sylvania Bldg.,  Philadelphia,  Pa.  Sales 
representatives,  John  Fensom  Co.,  Rich- 
mnnd,  Va.;  Reeves  & Skinner  Marley  Co- 
st. Louis.  Mo.;  E.  G.  Dewald,  Salt  Lake 
City,  Utah;  Morgan-Gerrlsh  Co.,  Minne- 
apolis, Minn.;  Reed  Engineering  & Sales 
Co-  1344  G.N.W.,  Washington.  D.  C.; 
Moore  Handley  Hardware  Co.,  Birmingham, 
Ala.;  Crawford  Sc  Cameron,  Farmers  Bank 
Bldg.,  Pittsburgh,  Pa. 

DAYTON  FAN  6.  MOTOR  CO.— Monu- 
ment Sc  Meigs  Sts.,  Dayton,  Ohio.  Manu- 
^•etnrer  of  electric  fans  and  motors. 
Provident  and  general  manager,  Ernest 
Boehme;  secretary  and  treasurer,  M.  D. 
Larkin. 

DAYTON  MFG.  CO.,  THE— Dayton. 
Ohio.  Manufacturer  of  car  lighting  and 
marine  lighting  fixtures,  locomotive  head- 


lights and  brass  and  bronze  goods.  Presi- 
dent and  general  manager,  J.  Kirby,  Jr.; 
vice-presidents,  N.  Emmons  and  Joseph 
Leidenger;  secretary  and  treasurer,  H.  D. 
Hendrick. 

DAYTON  MECHANICAL  TIE  CO.— 703-f 
Commercial  Bldg-  Dayton,  Ohio.  Manu- 
facturer of  steel  electric  railway  ties. 
Business  established  1917.  President  and 
general  manager,  T.  A.  Fennedlng;  vice- 
president,  W.  S.  McConnaughey;  secretary, 
treasurer  and  sales  manager,  R.  J.  Wells. 
Sales  representative.  Colonial  Machinery 
Co.,  Ltd-  Cowansville,  Que-  Can. 

DAYTON  MON  EYW  EIGHT.  — Trade 
name  for  electrically  lighted  computing 
scales  manufactured  by  the  Moneywei'ght 
Scale  Co.,  326  W.  Madison  St-  Chicago,  111. 

DAYTON  MONEYWEIGHT  SCALE  CO. 
— Dayton.  Ohio.  Manufacturer  of  elec- 
trically lighted  scales.  Sales  representa- 
tive. Computing  Scale  Co.,  336  W.  Madison 
St.,  Chicago.  111. 

DAYTON  PUMP  6.  MFG.  CO.,  THE— 
Dayton,  Ohio.  Manufacturer  of  electric 
house  and  water  system  pumps.  Business 
established  1908.  President.  F.  M.  Tait: 
vice-president,  A.  J.  Pocock;  secretary, 
treasurer  and  associate  general  manager, 
R.  E.  Engle;  sales  manager.  Herbert  Glass. 
Main  office  and  factory,  Webster  St-  Day- 
ton,  Ohio.  Branch  offices  and  warehouses, 
4th  & Harrison  Sts.,  San  Francisco,  Cal.: 
923  Market  St-  Wilmington,  Del.;  Kerners- 
ville,  N.  C.  District  offices,  31  Peachtree 
Arcade.  Atlanta.  Ga.;  160  E.  44th  St-  New 
York,  N.  Y. : 965  Woodward  Ave..  Detroit, 
Mich.;  701  3rd  National  Bank  Bldg-  St. 
Louis,  Mo.:  414  Brisbane  Bldg.,  Buffalo 
N.  Y.:  606  Common  St-  New  Orleans,  La.; 
300  Builders  Exchange  Bldg-  Minneapolis, 
Minn.;  Pittsburgh,  Pa..  Sales  representa- 
tives. Canadian  Fairbanks,  Morse  & Co- 
Montreal,  Can.:  Wm.  Van  Horganhuyze 
124  Heineman  St.,  San  Antonia,  Tex. 

DAYTON  STEEL  FOUNDRY  CO— Day- 
ton,  Ohio.  Manufacturer  of  truck  wheels. 

DAZEY  CHURN  & MFG.  CO.-Wame  & 
Carter  Aves.,  St.  Louis.  Mo.  Manufacturer 
of  electric  chums.  Business  established 
1906.  President.  N.  P.  Dazev;  secretary, 
J*  P.  Dazey;  sales  manager,  Evans  Dazey. 

D-C,  or  D.C. — Abbreviaticffis  for  direct 
current.  The  form  d-c.  is  preferred  when 
used  adjectively,  as  a d-c.  generator,  d-c. 
relay.  D.  C.  Is  the  older  form.  Present 
practice  tends  toward  spelling  out  direct 
current,  unless  used  adjectively  as  above 

D.D. — Trade  nam*1  for  nlugs  and  recep- 
tacles manufactured  by  the  Bryant  Electric 
Co.,  Bridgeport,  Conn. 

DEAD  BEAT. — A term  annlied  to  indi- 
cating instruments  whose  nointers  are  pre- 
vented from  swinging  back  and  forth  after 
deflection.  Tt  is  produced  by  heavily  damp- 
ing the  moving  element.  See  under  In- 
struments, electrical  measuring. 

DEAD  EASY. — Trade  name  for  electrfr 
air  pumns  manufactured  by  the  Globe  Mfg. 
Co.,  Battle  Creek.  Mich. 

DEAD  END. — TV»e  terminal  attachment 
of  a wire  or  cable  of  an  onen  wire  line. 
It  takes  the  pull  of  the  spans. 

DEAD-END  FYES. — This  is  a specla’ 
form  of  eve  which  can'b*  fastened  to  the 
end  of  a wire  or  cable  on  a pole  line.  It 
is  particularlv  adanted  to  the  support  of 
high-tension  wires  at  crossings,  for  anchor- 
ing heavy  w«res  at  sharp  turns  or  where 
thev  terminate  to  run  into  underground 
cable. 

Manufacturers: 

Hickey  & Schneider.  Inc..  434-43  E Jer- 
sey St-  Flfabcth.  N.  .T.  “H  Sc  S.” 

Honewe’l  Insulation  & Mfg.  Co.,  Inc. 

TTnnowoll  V o 

HTTBBARD  & CO..  Pittsburgh.  Pa.  See 
this  company’s  entry  under  Nuts,  eve. 
—Adv 

Josiyn  Mfg.  Sr  Supnly  Cn.,  133  w.  Wash- 
icp-ton  St..  Chicago.  111. 

LTMp;  MATERIAL  CO..  S.  Milwaukee 
Wis.  (See  display  adv..  pac-c  1278.1 

Matthews  Sr  Brother.  Inc..  W.  N-  2912 
Fasten.  Ave..  f?t.  Tmiis.  Mo. 

Slater  Co..  Ltd  . N-  34  Svdnev  St-  Ham- 
ilton. Ont.  Can.  “Peirce.” 

DEAD  MAN.  — A dead  man  is  sometimes 
used  in  overhead  line  construction  to  an- 
chor a guy  wire.  It  consists  of  a log  from 
8 to  15  in.  in  diameter  and  anywhere  from 
5 to  12  ft.  long.  A guy  rod  or  in  some 
cases  the  guy  wire  itself  is  passed  through 
the  log  and  secured  on  the  other  side 
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The  log  is  then  buried  horizontally  to  a 
depth  of  from  4 to  7 ft.,  depending  upon 
the  character  of  the  soil  and  the  load  it 
must  carry.  This  method  of  anchoring  is 
not  used  as  much  now  as  formerly,  be- 
cause many  good  types  of  guy  anchors  are 
now  available  that  require  much  less  dig- 
ging than  is  necessary  for  a dead  man. 
See  Anchors,  guy. 

DEAD  NUMBERS. — In  every  telephone 
exchange,  automatic  and  manual,  there 
are  some  call  numbers  which  are  not  as- 
signed to  any  subscriber,  either  because 
they  are  spare  numbers,  or  the  telephone 
which  previously  had  it  is  disconnected, 
or  the  number  of  the  telephone  has  been 
changed.  It  is  customary  to  run  all  dead 
numbers,  especially  those  which  are  likely 
to  be  called,  through  “dead  number”  trunks 
to  a desk  where  a clerk  can  inform  the 
calling  subscriber  of  the  conditions. 

DEAGAN,  INC.,  J.  C.— 1770  Berteau 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
trically operated  musical  instruments. 
Business  established  1880.  President,  J. 

C.  Deagan,  Sr.;  vice-president,  secretary 
and  general  manager,  J.  C.  Deagan,  Jr. ; 
treasurer,  Ella  Deagan;  sales  manager. 

M.  L.  Jones. 

DEALER,  ELECTRICAL.— A term  used 
in  the  industry  to  designate  a retail  elec- 
trical merchant.  In  1920  there  were  6721 
electrical  dealers  in  the  United  States, 
whose  merchandising  activities  were  con- 
fined almost  entirely  to  electrical  goods. 
There  were  also  approximately  29,000  re- 
tailers in  other  fields  handling  electrical 
products.  There  were  in  addition  3410 
electric  central  stations  operating  retail 
electrical  departments.  Also  see  Contract- 
ing, electrical. 

DEALERS  ELECTRIC  LIGHTING  CO.— 
500  E.  40th  St-  Chicago,  III.  Manufacturer 
of  storage  batteries  and  lamp  clamps. 
President,  Howard  Glen;  secretary,  F.  A. 
Emmons. 

DEAN. — Trade  name  for  electric  valve 
control  manufactured  by  the  Cutler-Ham- 
mer Mfg.  Co-  12th  St.  Sc  St.  Paul  Ave- 
Milwaukee,  Wis. 

DEAN. — Trade  name  for  boiler  tube 
cleaners  manufactured  by  the  William  B. 
Pierce  Co.,  45  N.  Division  St.,  Buffalo, 

N.  Y. 

DEAN. — Trade  name  for  electric  ash 
hoist  manufactured  by  Washburn  Sc 
Granger,  Inc.,  50  Church  St-  New  York, 
N.  Y. 

DEAN  BROS.  STEAM  PUMP  WORKS 
— Indianapolis,  Ind.  Manufacturers  of 
electric  and  steam  pumps.  President,  Ed- 
ward H.  Dean;  vice-president,  Stuart 
Dean;  secretary  and  treasurer,  John  C 
Dean.  Main  office  and  factory,  323  W. 
10th  St-  Indianapolis,  Ind.  Branch  office, 
141  Broadway,  New  York,  N.  Y. 

DEANE. — Trade  name  for  electric  ster- 
ilizers, cooking,  heating  and  labor-saving 
devices  manufactured  by  the  Bramhall, 
Deane  Co..  261-266  W.  36th  St-  New  York, 
N.  Y. 

DEAN’S. — Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Sherwood 
Mfg.  Co.,  1702-1712  Elmwood  Ave.,  Buf- 
falo, N.  Y. 

DEARBORN  CHEMICAL  CO.— Chicago. 
111.  Manufacturer  of  lubricating  oil  and 
grease,  water  treating  compounds  and  rust 
preventatives.  Business  established  about 
1890.  President,  Robert  F.  Carr;  vice- 
presidents.  George  R.  Carr,  J.  D.  Purcell 
and  G.  W.  Spear;  secretary,  W.  A.  Con- 
verse; treasurer,  F.  L.  Baker;  general  man- 
ager, George  R.  Carr.  Main  office,  332  S. 
Michigan  Ave-  Chicago,  111.  Factories, 
Chicago,  111-  and  Toronto,  Ont-  Canada. 
Branch  offices  and  warehouses.  731  Ma- 
jestic Bldg-  Denver,  Colo.;  816  E.  3rd  St- 
Los  Angeles,  Cal. ; 299  Broadway,  New 

York,  N.  Y.;  727  Frisco  Bldg-  St.  Louis, 
Mo.;  Sheldon  Bldg-  San  Francisco,  Cal. 
District  offices,  1407  Candler  Bldg-  Atlanta, 
Ga.;  John  Hancock  Bldg-  Boston,  Mass.; 
302  Morgan  Bldg-  Buffalo,  N.  Y.;  2001 
Union  Central  Bldg-  Cincinnati,  Ohio;  1273 
W.  111th  St-  Cleveland,  Ohio;  1321  Ma- 
jestic Bldg.,  Detroit,  Mich.;  Fletcher- 
American  Bank  Bldg-  Indianapolis,  Ind.: 
1109  Park  Ave.,  Kansas  City,  Mo.;  696 
Prospect  Ave-  Milwaukee.  Wis.;  309  Jef- 
ferson Bldg-  Peoria,  111.;  574  The  Bourse, 
Philadelphia,  Pa.;  1622  Farmers  Bank 
Bldg-  Pittsburgh,  Pa.;  1262  Grand  Ave-  St. 
Paul,  Minn.;  Syracuse,  N.  Y.;  Washington, 

D.  C.;  Toronto,  Ont-  Canada. 


Digitized  by  LjOOQle 


DECARIE 


EMF  ELECTRICAL  YEAR  BOOK 


DE  LUXE 


DECARIE  BOILER  & INCINERATOR 

CO. — 3324-30  St.  Hubert  St.,  Montreal,  Que., 
Can.  Manufacturer  of  boilers,  economizers 
and  other  boiler  room  equipment.  Busi- 
ness established  1915.  Secretary  and  treas- 
urer, A.  S.  Decarie;  general  manager,  F.  L. 
Decarie. 

DECATUR  PUMP  6.  MFG.  CO.— 634  E 
. Cerro  Gordo  St.,  Decatur,  111.  Manufac- 
turer of  electric  pumps,  pump  governors, 
switches,  etc. 

DECKER  ART  STUDIOS,  M.  R.— 4026 
N.  Keeler  Ave.,  Chicago,  111.  Manufactur- 
ers of  portable  electric  lamps  and  parcW- 
ment  lamp  shades.  President  and  treas- 
urer, M.  R.  Decker;  vice-president,  C.  R. 
Decker;  secretary.  Miss  Harriet  Bowe; 
sales  manager,  A.  J.  Decker. 

DECOHERER. — See  Coherers  and  de- 
coherers, radio. 

DECOMPOSITION  VOLTAGE.  — The 

voltage  disappearing  in  an  electrolytic  cell 
in  doing  chemical  work.  The  energy  thus 
absorbed  (volts X amperes)  is  equal  to  the 
chemical  work  done,  and  cannot  therefore 
appear  as  the  evolution  of  sensible  heat  in 
the  cell.  It  can  be  calculated  with  con- 
siderable accuracy  by  adding  up  the  heat 
absorbed  in  the  chemical  reactions  or 
changes  produced,  expressing  this  in 
calories  per  gram -equivalent  weight  of 
chemical  change  involved,  and  dividing  by 
the  constant  23,060,  the  thermochemical 
equivalent  of  one  volt  (96,500  joules=23,050 
calories).  Example:  If  water,  H2O,  is  de- 
composed into  H>  and  O,  69,000  calories  is 
absorbed,  or  34,500  per  chemical  equiva- 
lent of  change.  The  decomposition  voltage 
is  therefore  34,600/23,050=1.5  volts. 

DECORA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Macbeth - 
Evans  Glass  Co.,  Chamber  of  Commerce 
Bldg.,  Pittsburgh,  Pa. 

DECORATIVE  LIGHTING  SPECIAL. 
TIES. — See  Lighting  specialties. 

DECORATORS  SUPPLY  CO.— 2547  Ar- 
cher Ave.,  Chicago,  III.  Manufacturer  of 
electric  lighting  fixtures.  President,  Oscar 
Spindler;  secretary  and  treasure,  W.  T 
Foster. 

DECREMENT,  LOGARITH MIC.— A term 
used  to  characterize  the  rate  of  decrease 
of  the  wave  emitted  by  a damped-wave 
radio  transmitting  station-*  It  is  defined 
as  the  logarithm  of  the  ratio  of  one  cur- 
rent peak  to  the  one  which  occurs  one 
cycle  later.  According  to  the  United  States 
radio  laws,  the  logarithmic  decrement  of 
a transmitting  station  shall  not  be  greater 
than  0.2.  See  Radio  laws  and  regulations 
of  the  United  States. 

DECREMETERS,  RADIO. — Instruments 

for  measuring  the  logarithmic  decrement 
of  damped  electromagnetic  waves,  such  as 
are  emitted  by  a damped-wave  radio 
transmitting  station.  A decremeter  is  nec- 
essary to  make  sure  that  the  decrement 
is  within  the  prescribed  limits. 
Manufacturers: 

Doolittle  Co.,  F.  M.,  817  Chapel  St.. 
New  Haven,  Conn. 

Simon,  Emil  J.,  217  Broadway,  New  York 
N.  Y. 

D EDEN  DA. — Trade  name  for  car  gongs 
manufactured  by  the  J.  G.  Brill  Co.,  62nd 
St.  & Woodland  Ave.,  Philadelphia,  Pa. 

DEE  ELECTRIC  CO.— 79  W.  Monroe  St., 
Chicago,  111.  Manufacturer  of  fire  alarm 
thermostats.  Business  established  1920. 
General  manager,  David  G.  Dee. 

DEER  CO.,  INC.,  THE  A.  J. — Homell 
N.  Y.  Manufacturer  of  electric  meat  and 
food  choppers,  grinders,  roasters,  slicers 
and  peanut  butter  machines.  Business  es- 
tablished 1905.  President,  treasurer  and 
general  manager,  A.  J.  Deer;  vice-presi- 
dent and  sales  manager,  L.  G.  Robbins: 
secretary,  T.  A.  Dean.  Main  office  and 
factory.  Homell,  N.  Y.  Branch  offices 
New  York,  N.  Y.:  Brooklyn,  N.  Y.;  Boston, 
Mass.;  Chicago,  111.;  Detroit,  Mich.;  Pitts- 
burgh, Pa.;  Indianapolis,  Ind.;  St.  Louis, 
Mo.;  San  Francisco,  Cal.;  Los  Angeles. 
Cal.;  Philadelphia,  Pa.;  Buffalo,  N.  Y • 
Cleveland,  Ohio. 


DEFECTOMETER,  — Trade  name  for 
magneto  testing  apparatus  manufactured 
by  Paul  G.  NiehofT  & Co.,  Inc.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

DEFENDER. — Trade  name  for  boiler 
room  Instruments  manufactured  by  the 
Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo. 


DEFENDER  AUTOMATIC  REGULATOR 

CO. — St.  Louis,  Mo.  Manufacturer  of  boiler 
room  instruments. 

DEFIANCE  PACKLESS  VALVE  CO.— 

431  S.  Dearborn  St.,  Chicago,  111.  Manu- 
facturer of  valves.  President,  L.  J.  Ka- 
deski;  vice-president,  O.  J.  Deschauer; 
secretary,  J.  D.  Gray;  treasurer,  B.  F. 
Kowalewski. 

DEFIANCE  WELDING  CO.,  THE.— 700 

Phelps  Ave.,  Defiance,  Ohio.  Manufacturer 
of  acid  aprons  for  storage  battery  service 
stations,  electroplaters,  etc.  Business  es- 
tablished 1912.  President,  H.  D.  Bokop: 
vice-president,  A.  W.  Martin:  secretary 
treasurer  and  general  manager,  F.  A. 
Bokop. 

DEFLECTORS,  ARC. — In  rupturing  a 
circuit  carrying  a heavy  current  or  a very 
high  voltage,  usually  direct  current,  a 
large  and  destructive  arc  is  formed  Just 
where  the  circuit  is  broken.  In  order  to 
prevent  destruction  of  the  arcing  contacts 
and  give  them  relatively  long  life  baffles 
or  arc  deflectors  are  used  which  divert  the 
arc  away  from  the  arcing  metal  or  carbon 
contacts. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont..  Can. 

UNION  ELECTRIC  CORP.,  103  Mott  St. 
New  York,  N.  Y. 

DEFLECTORS,  AUTOMOBILE  HEAD- 
LIGHT.— See  Controls,  automobile  head- 
light. 

DEFLECTORS,  CAR  H EATER.— Usually 
a sheet  of  steel  fastened  over  electric 
heaters  to  prevent  pocketing  of  the  heat  as 
under  seat  cushions. 

Manufacturers: 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y. 

DE  FOREST,  LEE.  INC.— 451  3rd  St. 
San  Francisco,  Cal.  Manufacturer  of  radio 
telephone  and  telegraph  equipment.  Busi- 
ness established  1920.  President,  Dee  de 
Forest;  vice-president,  treasurer  and  gen- 
eral manager,  R.  M.  Klein : secretary,  C. 
W.  Eastin;  sales  manager,  Charles 
Grubbs. 

DE  FOREST  RADIO  TELEPHONE  & 
TELEGRAPH  CO. — 1415  Sedgwick  Ave.. 
New  York,  N.  Y.  Manufacturer  of  radio 
equipment.  Business  established  1913 
President  and  secretary,  Lee  de  Forest: 
treasurer  and  general  manager,  Charles 
Gilbert.  Factory,  San  Francisco,  Cal. 

*D£GRJE'  ELECTRICAL.— A 360th  part 
or  the  distance  from  a point  on  one  pole 
of  an  electrical  machine  to  the  correspond- 
ing point  of  the  next  pole  of  like  sign. 

In  a two-pole  machine,  the  electrical  and 
the  actual  degrees  are  identical;  in  a,  four- 
pole  machine  the  electrical  degree  is  one- 
half  of  the  actual;  with  six  poles,  it  is 
one-third,  etc. 


DEHYDRATION  OF  FUSED  SALTS.— 

Electrochemically,  the  evolution  of  hydro- 
gen and  oxvgen  by  passing  current  through 
a fused  salt.  The  water  contained  therein 
is  thus  decomposed,  and  perfectly  anhv- 
drous  fused  salts  are  thus  obtained.  This 
is  a usual  preliminary  to  electrolyzing 
the  salt  to  separate  it  into  its  ultimate 
constituents. 

DEK-A-RO. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Highland? 
Mfg.  Co.,  Muncle,  Ind. 

DE  LAVAL  FURNACE. — One  of  the  ear- 
nest electric  furnaces  designed  for  the  elec- 
trothermic  reduction  of  zinc  ores. 

n DE,  LAyrAL  SEPARATOR  CO— 165 

Broadway,  New  York.  N.  Y.  Manufacturer 
of  electric  cream  separators. 

DE  LAVAL  STEAM  TURBINE  CO.— 

Trenton.  N.  J.  Manufacturer  of  electric 
blowers,  generators,  pumps,  etc.  Vice- 
president  and  general  manager.  F W Ken- 
nedy;  sales  manager.  H.  L.  Watson.  Main 
office.  Nottingham  Way,  Trenton,  N.  J. 
Branch  offices.  Peoples  Gas  Bldg.,  Chi- 
cago, III.;  Seattle,  Wash.  Sales  representa- 
tives, Dravo-Doyle  Co.,  Philadelphia,  Pa.; 
Pittsburgh,  Pa.:  Cleveland.  Ohio;  Indianap- 
olis. Ind.:  Turbine  Equipment  Co.,  New 
York,  N.  Y.;  Power  Equipment  Co.,  Bos- 
ton. Maas. : Thermal  Efficiency  Co..  Kan- 
sas City.  Mo.;  Burford,  Hall  & Smith,  Bir- 
mingham, Ala.:  Herzog  Electric  & Engi- 
neering Co.,  San  Francisco.  Cal.;  H.  J 
Rich  Co..  Duluth.  Minn.;  Walter  Caslanedo, 
New  Orleans.  La.;  Advance  Machinery  & 
Supply  Co.,  Denver,  Colo.;  J.  U.  Jones 
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Dallas,  Tex.;  J.  R.  Purser,  Charlotte,  N.  C.; 
Salt  Lake  Hardware  Co.,  Salt  Lake  City, 
Utah;  Turbine  Equipment  Co.,  Toronto, 
Ont.,;  E.  Laurie  Co.,  Montreal,  Que.;  Tay- 
lor Engineering  Co.,  Vancouver,  B.  C.,  Can. 

ioHk  chA  XYERGNE  MACHINE  CO.— East 
138th  St.,  New  York,  N.  Y.  Manufacturer 
of  oil  engines. 

DELAWARE  HARD  FIBRE  CO.— Wil- 
mington, Del.  Manufacturer  of  fiber  spe- 
cialties. President,  Mrs.  Anna  Swift  Ru- 
pert; secretary  and  treasurer,  Charles  G. 
Rupert;  general  manager,  Frank  Rupert; 
sales  manager,  J.  K.  Johnston.  Main  oN 
flee.  Wilmington,  Del.  Branch  office,  60 
Church  St.,  New  York,  N.  Y.  Sales  rep- 
resentatives, A.  J.  Coxe  Co.,  564-70  W. 
Monroe  St.,  Chicago,  111.;  F.  K.  Simmons 

£°- J Fu,ler  Blde-  108  18th  St., 
Philadelphia,  Pa. 

deLCO-LIGHT  CO.  — Dayton,  Ohio. 
Manufacturer  of  farm  lighting  and  power 
plants,  power  stands  and  water  systems. 
President,  Col.  E.  A.  Deeds;  vice-president. 
U-  F.  Kettering;  secretary  and  treasurer. 
R.  D.  Funkhouser;  general  manager,  R H. 
Grant. 

DEL.CA  WHITE. — Trade  name  for  il- 
luminating glassware  manufactured  by  the 
Pittsburgh  Lamp  Brass  & Glass  Co.,  Pitts- 
burgh, Pa. 

D ELITE. — Trade  name  for  electric  wash- 
ing  machines  and  vacuum  cleaners,  manu- 
factured by  the  Delite  Mfg.  Co.,  Bryan, 
Ohio. 

DELITE  MFG.  CO.,  THE. — Bryan,  Ohio 
Manufacturer  of  electric  washing  machines 
and  vacuum  cleaners.  President,  E C 
Carroll;  secretary,  H.  E.  Huffman. 

DELLMAN. — Trade  name  for  welding 
compounds  manufactured  by  the  Century 
Tool  & Metal  Co.,  180  N.  Market  St.,  Chi- 
cago, m. 

DELTA.— Trade  name  for  vehicle  lamps 
manufactured  by  the  Delta  Electric  Co.. 
Marion,  Ind. 

DELTA. — Trade  name  for  galvanometers 
manufactured  by  Foote,  Pierson  & Co- 
lne., 160-162  Duane  St.,  New  York,  N.  Y. 

DELTA. — Trade  name  for  electric  travel- 
ing cranes  manufactured  by  the  New  Jer- 
sey Foundry  & Machine  Co.,  90  West  St 
New  York,  N.  Y. 

DELTA  CONNECTION. — An  arrange- 
ment of  a three-phase  system  In  which  the 
three  individual  phase  circuits  are  con- 
nected in  series  is  called  a delta  connec- 
tion. Also  see  Ring  connection. 

.DELTA  ELECTRIC  CO. — Marion,  Ind 
Manufacturer  of  lamps  and  dry  batteries. 
Mam  office,  Marlon,  Ind.  Branch  offices, 

T mes  Square  Bldg.,  New  York,  N.  Y.- 
Rialto  Bldg.,  San  Francisco,  Cal.  Sales 
representative,  Bissett  & Webb  Ltd  Win- 
nipeg, Man.,  Can. 

r OELTA.STAR  ELECTRIC  CO. — Chicago 
III.  Manufacturer  of  high-tension  switch- 
n?  Protective  equipment.  Businesr 

established  1908.  President  and  genera’ 
manager,  H.  W.  Young;  secretary  and 
treasurer,  A.  S.  Pearl.  Main  office  and 
factory.  2433-53  Fulton  St.,  Chicago.  IU. 
Branch  offices,  25  Broad  St.,  New  York 
N Y.;  76  Pearl  St..  Boston,  Mass.;  E.  & B.’ 
Bldg.,  Rochester,  N.  Y.;  City  Bank  Bldg., 
Syracuse,  N.  Y.;  601  Ellicott  Square.  Buf- 
falo  N Y.;  518  Traction  Bldg.,  Indian- 
8;nT^d,;  Railway  Exchange,  St.  Louis, 
Mo.;  59  Broadway.  Salt  Lake,  Utah;  Hodge 
,Slafttle-  Wash.;  1333  Realty  Tru^t 
Philadelphia,  Pa.;  1633  Tremont  St.,  Den- 

°';c,Fni™n  Arcade*  Pittsburgh,  Pa.; 

67  Yonge  St.,  Toronto,  Ont.,  Can. 

DELTABESTON. — Trade  name  for  wire 
manufactured  by  the  D & W Fuse  Works 
of  General  Electric  Co.,  Providence.  r.  i. 

DELTATAPE.— Trade  name  for  asbes- 
tos tape  manufactured  by  the  D & W Fuse 
Works  of  General  Electric  Co.,  Providence, 

K.  I. 

DE  LUXE. — Trade  name  for  receiving 
transformers  manufactured  by  the  Clapp- 
Eastham  Co.,  139  Main  St.,  Cambridge, 

De  LUXE. — Trade  name  for  violet-ray 
apparatus  manufactured  by  the  Master 
Electric  Co.,  113  S.  Jefferson  St.,  Chicago. 

DE  LUXE. — Trade  name  for  decorative 
electric  fans  manufactured  by  L.  Plaut  & 
Co.,  434  E.  23rd  St.,  New  York,  N.  Y. 
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DE  LUXE. — Trade  name  for  motor- 
driven  desk  type  sewing  machines  manu- 
factured by  the  Singer  Sewing  Machine 
Co..  149  Broadway,  New  York,  N.  Y. 

DE  LUXE. — Trade  name  for  farm  light- 
ing plants  manufactured  by  the  Stearns 
Motor  Mfg.  Co.,  Box  252,  Ludington,  Mich. 

DE  LUXE. — Trade  name  for  power  plant 
tanks  manufactured  by  the  United  Con- 
veyor Corp.,  Old  Colony  Bldg.,  Chicago, 
111. 

DE  LUXE. — Trade  name  for  electric 
washing  machine  manufactured  by  the 
White  Lily  Mfg.  Co.,  Davenport,  Iowa. 

DE  LUXE  WAYNE.— Trade  name  for 
electric  vibrator  manufactured  by  the  Shel- 
ton Electric  Co.,  16  E.  42nd  St.,  New  York, 
N.  Y. 

DELUXLITE.— Trade  name  for  lighting 
fixture  made  by  the  Harter  Mfg.  Co.,  522 
S.  Clinton  St.,  Chicago,  111. 

DEMAGNETIZATION.— The  process  of 
removing  the  magnetism  from  a magnetic 
substance.  Several  methods  may  be  used. 
The  best  one  is  to  subject  the  magnet  to 
a series  of  cycles  in  an  alternating  mag- 
netic field  which  is  at  first  strong  and 
then  gradually  decreases  In  intensity  until 
it  is  zero.  A second  method  is  by  heating 
to  a red  heat.  By  bringing  the  poles  of 
the  magnet  into  contact  with  like  poles  or 
by  reversing  the  directions  of  the  motions 
by  which  its  magnetism  was  originally 
imparted,  the  same  results  may  often  be 
accomplished. 

DEMAGNETIZERS,  TOOL.— When  har- 
dened steel  work  is  removed  from  a mag- 
netic tool  it  retains  some  magnetism. 
This  is  not  objectionable  in  ordinary  work, 
but  in  such  cases  as  pawls,  gages  and  sim- 
ilar parts  this  magnetism  must  be  re- 
moved. This  Js  done  by  a demagnetizer, 
which  imposes  a field  of  opposite  polarity 
upon  the  magnetized  part.  This  may  be 
done  by  either  a direct  or  an  alternating 
field.  An  alternating  current  by  rapid  re- 
versals of  polarity  obtains  the  desired  re- 
sult. A direct  current  must  be  flashed  on 
and  off  by  a switching  device.  The  com- 
mercial a-c.  devices  are  of  two  forms. 
One  is  simply  an  encased  hollow  coil.  The 
work  is  drawn  or  dropped  through  the  core 
of  the  energized  coil  ^hich  subjects  it  to 
the  alternating  field.  The  other  is  a horse- 
shoe electromagnet  generally  placed  inside 
a box.  on  the  cover  of  which  are  two  flat 
plates  of  soft  iron  forming  the  pole  faces 
of  the  magnet.  The  pieces  to  be  demag- 
netized are  laid  across  the  plates  and  a 
current  sent  through  the  coil.  The  pieces 
are  thus  quickly  demagnetized.  The  d-c. 
demagnetizers  are  generally  used  In  con- 
nection with  magnetic  chucks  or  other  d-c. 
magnets,  their  purpose  being  to  demag- 
netize the  iron  or  steel  parts  of  the  mag- 
nets. They  are  essentially  a switch  which 
when  thrown  in  one  direction  energizes  the 
coils  of  the  magnet,  magnetizing  the  iron 
parts;  upon  throwing  the  switch  in  the 
opposite  direction  the  current  is  reversed 
an  Instant  and  neutralizes  the  magnetism 
in  the  iron. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Brewster  Co.,  Inc.,  The  William.  30 
Church  St.,  New  York,  N.  Y.  "Demag- 
netool.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 
Electric  Brazing  & Welding  Machine  Co., 
Inc.,  30  Church  St.,  New  York,  N.  Y. 
“Bull  Dog.*' 

“Green  Electric  Co.,  The  W.,  81  Nassau 
St..  New  York,  N.  Y. 

Heald  Machine  Co.,  The,  10  New  Bond 
St.,  Worcester,  Mass. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” 
DEMAGNETIZERS,  WATCH.— A watch 
whose  main  spring  has  become  magnetized 
keeps  time  very  inaccurately.  Watch  de- 
magnetizers  for  use  with  alternating-cur- 
rent supply  consist  of  a hollow  coil  of 
a number  of  turns  of  wire.  When  the 
coil  is  energized  the  periodic  reversals  of 
the  current  produce  corresponding  reversals 
in  the  polarity  of  the  magnetic  field,  which 
has  an  effect  such  as  to  demagnetize  any 
object  held  within  that  field.  A watch, 
knife  or  other  small  object  can  be  almost 
instantly  demagnetized  when  held  within 
the  energized  coil.  Direct-current  demag- 
netizers are  In  principle  the  same,  but  are 
equipped  with  an  auxiliary  commutating 


or  equivalent  device  which  in  effect  pro- 
duces an  alternating  field. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Green  Electric  Co.,  The  W.,  81  Nassau 
St.,  New  York,  N.  Y. 

Quick  Action  Ignition  Co.,  South  Bend, 
Ind. 

DEMAGNETOOL. — Trade  name  for  de- 
magnetizers manufactured  by  the  William 
Brewster  Co.,  Inc.,  30  Church  St.,  New 
York,  N.  Y. 

DEMAND-FACTOR. — The  electric  lamps, 
motors  and  other  appliances  in  a consum- 
er’s premises  arer  used  at  different  hours 
and  rarely  all  at  the  same  time.  The  ratio 
of  the  maximum  demand  of  the  installa- 
tion to  the  total  connected  load  is  called 
the  demand-factor.  Thus,  if  a house  has 
a connected  load  of  4,000  watts  and  a 
maximum  demand  of  2,000  watts,  the  de- 
mand-factor is  50%. 

DEMAND,  MAXIMUM.— The  maximum 
amount  of  electric  power  taken  by  a con- 
sumer during  a given  time  is  known  as 
his  “maximum  demand.”  Certain  sys- 
tems of  rates  for  electric  service  make  a 
charge  based  on  the  maximum  demand,  in 
addition  to  the  charge  for  electricity  con- 
sumed. The  maximum  demand  is  meas- 
ured over  a prescribed  time  interval  by 
means  of  demand  meters  or  demand  in- 
dicators. See  Meters,  demand. 

DEMCO. — Trade  name  for  panels,  panel- 
boards,  switchboards,  switches,  etc.,  man- 
ufactured by  the  Drendell  Electrical  A 
Mfg.  Co.,  1345  Howard  St.,  San  Francisco, 
Cal. 

DEMOREST  PROCESS.— A process  for 
the  electrolytic  extraction  of  antimony, 
which  see. 

DENNISON  MFG.  CO.— Framingham. 
Mass.  Manufacturer  of  tags,  labels  and 
similar  specialties.  Business  established 
1844.  President,  Henry  S.  Dennison;  vice- 
president,  Horace  Lockwood;  treasurer, 
Harold  B.  Hayden;  sales  managers,  M.  B. 
Freeman,  C.  E.  Benson. 

DENTAL  ELECTRICAL  CONTROL 
BOARDS,  PANELS  OR  CABINETS.— 

Small  electrical  switchboards  for  the  elec- 
trical control  of  devices  used  in  connec- 
tion with  dental  work.  They  are  often 
mounted  in  a cabinet  that  also  encloses  a 
small  motor-driven  air  compressor  and 
storage  tanks.  The  control  board  or  panel 
generally  has  control  rheostats  and 
switches  together  with  a voltmeter  and 
pilot  lamp.  Several  instruments,  such  as 
special  lamps,  cautery  electrodes,  wax 
spatulas,  hot-air  blowers,  etc.,  are  all  con- 
trolled from  the  same  panel.  The  cabinet 
also  serves  to  hold  other  special  electrodes, 
lamps  and  instruments. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Columbia  X-Ray  & Electric  Corp.,  Aus- 
tin PI.  & E.  144th  St.,  New  York,  N.  Y. 
“Columbia.” 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  Cal.  “Ma- 
jestic.” 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,”  “Pel- 
ton.” 

Reid  Instrument  Co.,  Inc.,  J.  E.,  408  N. 

12th  St.,  Philadelphia,  Pa. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis. 

DENTAL  ENGINES,  ELECTRICAL.— 

A suspended  electric  motor  with  a flexible 
shaft  for  operating  hand  tools  used  by  a 
dentist  working  on  teeth.  It  generally  is 
a universal  motor  and  is  controlled  by  a 
foot-operated  switch.  Drills,  grinding  and 
polishing  disks,  brushes,  etc.,  are  operated 
by  the  motor. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Ritter  Dental  Mfg.  Co.,  Inc.,  404  West 
Ave.,  Rochester,  N.  Y.  “Ritter.” 

White  Dental  Mfg.  Co.,  The  S.  S.,  211 
S.  12th  St.,  Philadelphia,  Pa.  “S.  S. 
White.” 

DENTAL  INSTRUMENTS  AND  AP- 
PLIANCES,  ELECTRICAL,  NOT  OTHER- 
WISE LISTED.— This  classification  in- 
cludes such  devices  as  air  compressors, 
spray-bottle  warmers,  and  electrosteriliza- 
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tion  or  ionization  outfits,  which  are  not 
listed  elsewhere  under  separate  headings. 

Manufacturers: 

Columbia  X-Ray  & Electric  Corp.,  Austin 
PI.  & E.  144th  St.,  New  York.  N.  Y. 
(Electric  pulp  tester.)  “Columbia.” 
Ritter  Dental  Mfg.  Co.,  Inc.,  404  West 
Ave.,  Rochester,  N.  Y.  “Ritter.” 
DENTAL  LABORATORY  APPLIANCES, 
ELECTRICAL. — This  classification  includes 
various  appliances  for  use  in  the  dental 
laboratory  not  listed  under  a separate 
heading.  Such  devices  as  lathes,  porcelain 
muffles,  air  pumps,  pulp  testers,  and  mag- 
nifying radioscopes  come  under  this  gen- 
eral heading. 

Manufacturers: 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO.,  154-160  Whiting  St.,  Chicago,  HI. 
(See  display  adv.  page  1294.) 
AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco.” 

• Betz  Co.,  ^rank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  HI. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,”  “Pel- 
ton.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 
Ritter  Dental  Mfg.  Co.,  Inc.,  404  West 
Ave.,  Rochester,  N.  Y.  “Ritter.” 
Santiseptic  Mfg.  Co.,  26  Bay  St.,  New 
Brighton,  Staten  Island,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton.  Ohio. 
WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis. 

White  Dental  Mfg.  Co.,  The  S.  S.,  211 
S.  12th  St.,  Philadelphia,  Pa.  “S.  S. 
White.” 

DENTAL  STERILIZERS.— See  Steriliz- 
ers, electric,  dental.  ' 

DENTAL  X-RAY  EQUIPMENT See 

X-ray  dental  chairs;  also  X-ray  units  or 
sets,  dental. 

DENTALITE. — Trade  name  for  dental 
lamp  manufactured  by  the  Anderson  Elec- 
tric & Equipment  Co.,  154-160  Whiting  St., 
Chicago,  111. 

DENTALYTE. — Trade  name  for  dental 
lamp  manufactured  by  the  Columbia  X- 
Ray  A Electric  Corp.,  Austin  PI.  & E. 
144th  St.,  New  York,  N.  Y. 

DENVER  ENGINEERING  WORKS  CO. 
THE. — 30th  & Blake  Sts.,  Denver,  Colo. 
Manufacturer  of  electric  hoists.  Business 
established  1895.  President  and  general 
manager,  Frank  E.  Shepard;  vice-president 
and  treasurer,  Edwin  S.  Kassler,  Jr.  Sales 
representatives.  Salt  Lake  Hardware  Co., 
Salt  Lake  City,  Utah;  Collins  A Webb, 
Los  Angeles,  Cal. 

DENVER  FIRE  CLAY  CO.— Denver 
Colo.  Manufacturer  of  fire  brick,  oil  burn- 
ers, etc.  President,  H.  O.  Bosworth;  vice- 
president,  J.  Clairs  Evans;  secretary  and 
treasurer,  H.  Landenberger.  Main  office 
and  factory,  Denver,  Colo.  Branch  offices. 
Salt  Lake  City,  Utah;  Chemists  Bldg.,  New 
York,  N.  Y. 

DENVER  SIREN. — Trade  name  for  elec- 
tric sirens  for  fire  alarms,  curfews  and 
general  signaling  service  manufactured  by 
the  Hendrie  & Bolthoff  Mfg.  A Supply  Co., 
Denver,  Colo. 

DENVER  TRAFFIC  SIGNAL  A MPQ. 

CO.,  THE.— 1835  Williams  St..  Denver, 
Colo.  Manufacturer  of  automobile  traffic 
signals.  Business  established  1916.  Presi- 
dent, treasurer  and  general  manager,  Ed- 
win H.  Roberts;  secretary,  L.  M.  Roberts. 

DENZAR. — Trade  name  for  office  and 
store  lighting  unit  manufactured  by  the 
Beardslee  Chandelier  Mfg.  Co.,  216  S.  Jef- 
ferson St.,  Chicago,  111. 

DEPOLARIZATION.— Usually,  the  sup- 
pression of  gas  evolution  at  an  electrode 
by  placing  upon  the  electrode  or  in  the 
electrolyte  some  chemical  reagent  which 
will  react  with  and  thus  absorb,  or  pre- 
vent the  evolution  of  the  gas.  In  the  Le- 
clanche  primary  cell,  the  cathode  is  sur- 
rounded by  lumps  of  manganese  dioxide, 
MnOa,  which  by  being  reduced  to  MnO 
furnishes  oxygen  to  unite  with  the  hydro- 
gen which  would  otherwise  be  liberated 
and  polarize  the  cell  by  covering  over  the 
cathode  and  hindering  the  passage  of  cur- 
rent. 
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DEPOLARIZERS.  — Substances  which 
when  placed  upon  an  electrode,  or  in  the 
electrolyte  in  contact  with  the  electrode, 
suppress  the  evolution  of  gas  upon  the 
electrode  and  thus  prevent  the  gas  bubbles 
from  covering  the  plate,  producing  in- 
creased resistance  and  generating  back 
electromotive  force. 

DEPOSITION. — The  electrolytic  action  ir 
which  metal  In  solution  is  precipitated  and 
deposited  upon  the  surface  of  an  electrode. 
This  is  more  correctly  called  electrodeposi- 
tion, but  very  commonly  known  as  elec- 
troplating, which  see. 

DERAILERS  OR  DERAILS,  CAR 
TRACK. — A device  for  throwing  car  wheels 
from  the  track.  Derails  are  a safety  de- 
vice and  are  installed  as  a part  of  an  in- 
terlocking system  of  protection  or  they  may 
be  thrown  in  an  emergency  by  hand.  . They 
are  placed  at  points  of  unusual  danger, 
such  as  the  approaches  to  railroad  eroBS- 
ings  or  swing  bridges.  Their  function  Is 
to  detail  the  train,  in  case  danger  signals 
have  been  ignored,  rather  than  let  it  run 
into  the  much  more  serious  danger  of  a 
collision  or  plunge  into  the  open  draw 
of  a bridge.  Derails  vary  In  design  from 
a simple  switch  placed  in  one  rail  of  the 
track  and  operated  by  a hand  lever  to 
highly  specialized  electrical  apparatus 
working  automatically  or  through  the 
tower  of  an  interlocking  plant. 

Manufacturers: 

American  Frog  & Switch  Co.,  The,  1028 
Main  St.,  Hamilton,  Ohio.  “American/' 

Cleveland  Frog  & Crossing  Co.,  Cleveland, 
Ohio.  “Porter.” 

Q & C Co..  The.  90  West  St.,  New  York, 
N.  Y.  “Q  & C.” 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago,  111. 

Ramapo  Iron  Works,  Hillbum,  N.  Y. 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Superior/* 

Wharton,  Jr.  & Co.,  Inc.,  William,  Eas- 
ton, Pa. 

DERBY. — Trade  name  for  electric  re- 
lease box  designed  to  close  fire  doors,  etc., 
manufactured  by  the  American  Fire  Pre- 
vention Bureau,  Inc.,  1 Madison  Ave.,  New 
York.  N.  Y. 

DERBY. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DERBY  FIRE  SENTINEL.— Trade  name 
for  Are  alarm  rheostat  made  by  the  Amer- 
ican Fire  Prevention  Bureau,  Inc.,  1 Madi- 
son Ave.,  New  York,  N.  Y. 

DERF  MFG.  CO..  INC.— 9 Walker  St. 
New  York,  N.  Y.  Manufacturer  of  spark 
plugs.  Business  established  1918.  Presi- 
dent and  general  manager,  Frederick  Ger- 
ken,  Jr.;  vice-president,  H.  C.  Woodruff; 
secretary  and  treasurer,  Joseph ' L.  Egan. 
Exclusive  distributor,  Derf  Sales  Co.,  1311 
S.  Figueroa  St.,  Los  Angeles,  Cal. 

DERRICKS,  ELECTRIC.— Motor-operated 
derricks  are  coming  into  use  on  large  con- 
struction jobs  where  electric  power  is 
available.  The  derrick  Itself  is  practically 
the  same  whether  steam-engine  or  motor- 
driven  and.  In  the  smaller  sizes,  as  the 
hand-operated  derrick.  The  motor  is  con- 
nected to  the  hoisting  drum  on  the  derrick 
through  rope  drive  or  belting  or  else  the 
hoisting  rope  passes  over  a pulley  to  the 
drum  which  is  connected  to  the  motor 
shaft  by  a clutch.  Electric  drive  has  many 
advantages  over  engine  drive,  including 
simplicity  and  ease  of  operation  by  even 
unskilled  operatives,  elimination  of  fire  risk, 
fuel  and  water  for  the  boiler,  and  economy 
due  to  operation  only  when  power  is  needed 
without  maintaining  an  attendant  to  keep 
up  a Are  all  night  to  prevent  freezing  of 
the  boiler. 

Manufacturers: 

American  Hoist  & Derrick  Co.,  St.  Paul, 
Minn. 

Bedford  Foundry  & Machine  Co.,  Bedford, 
Ind. 

Clyde  Iron  Works,  27th  Ave.,  W.  & Mich- 
igan St.,  Duluth,  Minn.  (Exclusive 
distributor,  Clyde  Iron  Works  Sales  Co.) 
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DESERT. — Trade  name  for  power  trans- 
mission belting  manufactured  by  thf 
Quaker  City  Rubber  Co.,  629  Market  St.. 
Philadelphia,  Pa. 

DESIGN  PATENTS.— See  Patents,  de- 
sign. 

DESIGNATION  STRIP.— A strip  of  meta* 
on  a telephone  switchboard  near  switch- 
board jacks  made  to  hold  labels  showing 
the  kind  of  circuits  attached  to  the  jacks, 
or  their  destination. 

DESK  FANS,  LAMPS,  TELEPHONES.- 

See  Fans,  desk  and  bracket;  Lamps,  desk; 
Telephones,  desk  stand. 

DESK- FLEX. — Trade  name  for  desk 
lamp  manufactured  by  the  Aladdin  Mfg. 
Co.,  Muncle,  Ind. 

DESK,  TELEPHONE,  CHECKING— 

This  is  a desk  which  is  used  in  suburban 
Or  in  intercity  traffic  work  to  record  the 
calls  for  which  payment  is  to  be  made. 
Subscribers  who  have  Aat-rate  service  be- 
tween the  points  handled  do  not  cali 
through  it  or  are  passed  free  by  the  use  of 
a discriminating  time  or  other  signal. 

DESK,  TELEPHONE,  INFORMATION  — 

This  is  the  desk  at  which  the  information 
clerk  (operator)  works.  It  is  equipped 
with  a directory,  card  Ales,  etc.,  and  trunk 
lines  from  the  switchboard. 

DESKOLITE. — Trade  name  for  desk 
lamp  manufactured  by  the  Ovalite  Co.,  313 
E.  22nd  St.,  New  York,  N.  Y. 

DESKS,  TELEPHONE,  CHIEF  OPERA- 
TOR’S,  MONITOR'S  AND  SUPERVISOR’S 
— The  chief  operator's  desk  is  usually  lo- 
cated in  the  operating  room  in  such  a 
position  as  to  command  a view  of  the  entire 
room.  As  the  chief  operator  has  charge  o$ 
employing  new  operators,  preparing  re- 
ports, attending  to  complaints,  keeping 
records  of  individual  work  and  conduct  of 
the  operating  force  and  supervising  some 
calls,  the  desk  is  a combination  of  writing' 
desk  and  telephone  equipment.  The  tele- 
phone equipment  is  used  for  monitor  or 
supervisory  work  and  permits  the  person 
at  the  desk  to  talk  to  any  of  the  operators, 
or  to  listen  to  their  work  and  conversation 
without  their  knowledge.  Special  equip- 
ment is  required  in  order  that  the  connec- 
tions may  be  completed  without  the  usual 
click  being  noticed. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  III. 

Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  “Federal." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

DESKS,  TELEPHONE,  WIRE  CHIEF'S 

— Wire  chief’s  desks  are  used  in  smaller 
exchanges  and  in  some  large  exchanges  to 
provide  a convenient  arrangement  of  test- 
ing equipment  and  instruments  necessary 
in  line  maintenance  and  trouble  Anding.  It 
is  merely  a desk  located  near  the  distribut- 
ing frames  and  other  apparatus  in  the  ter- 
minal room.  The  desk  is  equipped  with  all 
the  necessary  keys,  line  jacks,  testing  cir- 
cuits, voltmeter,  lamps,  bridge  connections, 
etc.,  and  enables  the  wire  chief  to  deter- 
mine the  approximate  place  and  cause  of 
trouble.  In  some  large  exchanges  a sepa- 
rate test  panel  is  used  in  place  of  the  desk. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago. 
111.  (See  display  adv.  page  1327.) 

Stromberg-Carlson  Telephone  Mfg.  Co. 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

DES  MOINES  ELATERITE— Trade  name 
for  insulating  paints  manufactured  by  the 
Elaterite  Paint  & Mfg.  Co.,  W.  11th  & 
Market  Sts.,  Des  Moines,  Iowa. 

DESMOND  INCANDESCENT  LAMP 

CO. — 719-21  Bergen  Ave.,  Jersey  City,  N. 
J.  Manufacturer  of  incandescent  lamps. 

DESMOND-STEPHAN  MFG.  CO.— Ur- 
bana,  Ohio.  Manufacturer  of  grinding  and 
emery  wheel  dressers.  President,  George 
McConnell. 


DESPATCH  MFG.  CO.— 116-122  1st  Ave. 
N.,  Minneapolis.  Minn.  Manufacturer  of 
electric  cooking  and  heating  appliances. 
President  and  treasurer,  A.  E.  Grapp;  vice- 
president,  R.  E.  Ahlberg;  secretary,  H.  L. 
Grapp. 

DETECTIVE  DICTOGRAPH.  — T r a d e 

name  for  telephonic  listeners  for  detectives 
manufactured  by  the  Dictograph  Products 
Corp-  220  W.  42nd  St.,  New  York.  N.  Y. 

DETECTOR,  SUBMARINE.— A telephonic 
device  used  to  tell  from  which  direction  an 
underwater  sound  is  coming.  Two  micro- 
phone cells  are  placed  on  the  submerged 
forward  part  of  a ship,  one  on  the  right 
side  and  the  other  on  the  left  side.  One 
transmitter  actuates  a receiver  worn  on 
one  ear  of  the  observer.  The  other  micro- 
phone cell  actuates  another  receiver  worn 
by  the  same  observer  on  the  other  ear.  A11 
underwater  sounds  are  thus  heard  by  the 
observer.  He  listens  to  that  particular 
sound  in  which  he  is  interested  and  cuts 
out  each  receiver  alternately.  If  the  sound 
is  equal  In  loudness  in  both  ears,  the  source 
is  straight  ahead.  If  it  is  louder  In  the 
right  ear,  the  source  is  off  to  the  right.  By 
turning  the  ship  to  the  right  or  left  the 
direction  can  be  ascertained.  For  manu- 
facturers, see  Telephonic  detectors  for  sub- 
marines. 

DETECTORS,  FIRE.— See  Alarms,  fire, 

DETECTORS,  GROUND.— These  are  de- 
vices used  in  connection  with  ungrounded 
circuits  to  indicate  an  accidental  connec- 
tion to  ground.  D-c..  ground  detectors  are 
essentially  differentially  wound  d-c.  volt- 
meters; one  end  of  each  coil  is  grounded 
and  the  other  two  ends  are  connected 
(through  incandescent  lamps)  respectively 
to  the  two  sides  of  the  system.  For  low- 
voltage  a-c.  circuits  ground  detectors  are 
also  differentially  wound  voltmeters  con- 
nected as  indicated  above.  On  high-voltage 
a-c.  circuits  electrostatic  instruments  are 
used.  For  single-phase  systems,  the  elec- 
trostatic detector  consists  of  three  vanes, 
two  fixed  and  one  movable;  the  two  fixed 
vanes  are  connected  to  the  two  respective 
sides  of  the  circuit  and  the  movable  vane 
is  grounded.  When  an  accidental  ground 
occurs  on  either  side  of  the  line,  the  corre- 
sponding fixed  vane  and  the  movable  vane 
become  of  like  polarity,  hence  the  movable 
vane  deflects  and  indicates  a ground.  If 
the  instrument  is  calibrated,  the  deflection 
will  give  an  indication  of  the  character  or 
completeness  of  the  ground.  For  three- 
phase  systems  a similar  device  is  used; 
there  are  three  fixed  vanes  and  a spherical 
movable  vane  which  is  grounded.  Another 
type  of  ground  detector  has  been  developed 
for  voltages  from  15.000  to  100,000,  which 
indicates  a ground  by  the  absence  of  a 
luminous  discharge.  This  detector  consists 
of  a rarefied -gas  bulb  into  which  are 
sealed  two  electrodes,  one  connected  to  one 
side  of  line,  while  the  other  is  grounded. 
In  normal  operation  the  charging  current  to 
ground  produces  a luminous  discharge  In 
the  bulb;  when  the  line  is  grounded,  how- 
ever, the  potential  of  the  two  electrodes  is 
the  same  and  the  discharge  ceases. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A complete  line  of  electro- 
static ground  detectors  including  sin- 
gle and  polyphase  instruments.  (Bul- 
letin 46046.)  See  adv.  pages  1203- 
1223.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark.  N.  J. 

DETECTORS,  RADIO. — A device  for  de- 
tecting and  rectifying  the  high-frequency 
energy  absorbed  at  a radio  receiving  sta- 
tion. There  are  many  devices  used  as 
detectors,  the  most  common  of  which  are 
the  crystal  detector  and  the  electron  tube, 
the  latter  being  by  far  the  superior  and 
now  most  used. 

In  the  crystal  detector,  use  is  made  of 
rectifying  action  which  exists  at  the  point 
of  contact  of  certain  crystals  with  a metal 
wire.  Some  of  the  crystalline  substances 
possessing  this  property  are  carborundum, 
galena  ore,  iron  pyrites  and  silicon.  In  the 
electron  tube  detector  use  is  made  of  the 
rectifying  action  which  exists  between  the 
grid  and  filament  or  of  the  nonlinear  char- 
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actcristics  of  the  grid-voltage  plate-current 
curve.  See  Electron  tubes  for  further  de- 
tails. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme.” 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Araco.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  & Co.,  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (Exclusive  distribu- 
tor, Franklin  Sales  Co.,  26  N.  Franklin 
St.,  Chicago,  111.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell,”  “Jove.” 
Chicago  Radio  Laboratory,  Ravens  wood 
& Schreiber  Aves.,  Chicago,  111.  “Am- 
pliflgon.” 

Clapp- Eastham  Co.,  139  Main  St.,  Cam- 
bridge. Mass. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Crystaloi.” 

Cramer  & Swain,  2916  N.  16th  St., 
Omaha,  Nebr. 

DeForest,  Lee.  Inc.,  461  3rd  St.,  San 
Francisco,  Cal. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1416  Sedgwick  Ave.,  New  York 
N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St..  Rockville  Cen- 
tre. N.  Y. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal.” 

General  Radio  Co„  11  Windsor  St.,  Cam- 
bridge, Mass. 

Gilbert  Co.,  The  A.  C.f  Blatchley  Ave., 
New  Haven,  Conn. 

Gray  & Danielson  Mfg.  Co.,  679  Howard 
St.,  San  Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

GREBE  & CO.,  INC.,  A.  H..  70  Van  Wyck 
Blvd.,  Richmond  Hill,  N.  Y.  “Grebe 
Radio.” 

International  X-Ray  Corp.,  326  Broadway. 
New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co..  3461  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K  & C.” 
Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Mercury  Radio  Appliance  Co.,  672  Broad- 
way, Brooklyn,  N.  Y.  “Meraco.” 
Modern  Radio  Equipment  Co.,  27  S.  Broad 
St.,  Elizabeth,  N.  J.  “Modern.” 
Murdock  Co.,  William  J.,  Everett  Ave.  & 
Carter  St.,  Chelsea,  Mass.  “Murdock.” 
Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Radio  Electric  Co.,  The,  3807  5th  Ave., 
Pittsburgh,  Pa. 

Radio  Service  & Mfg.  Co..  464  Merrick 
Rd.,  Lynbrook.  L.  I.,  N.  Y.  “Radio 
Service.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  “Signal.” 

Simon,  Emil  J.,  217  Broadway,  New  York, 
N.  Y. 

Wireless  Mfg.  Co.,  619  4th  St.,  N.  W.. 

Canton,  Ohio.  “Wimco.” 

Wireless  Specialty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston,  Mass. 

DETECTORS,  TERMINAL  OR  POLAR- 
ITY. — Before  connecting  direct-current  cir- 
cuits for  storage-battery  and  electrochem- 
ical work  It  is  often  necessary  to  determine 
the  polarity  of  the  circuits.  If  the  circuit 
Is  remote  from  the  power  source  or  for 
other  reasons  difficult  to  trace  as  to  polar- 
ity, a terminal  or  polarity  detector  may  be 
used  for  this  determination.  These  detec- 
tors are  simple  in  construction  and  usually 
small  and  compact  so  that  they  may  be 
conveniently  carried  about  in  the  pocket. 
Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PL,  New  York.  N.  Y.  “Man- 
hattan.” 

DETECTORS,  WATCHMEN’S  TIME.— 
These  are  portable  mechanical  devices,  the 
purpose  of  which  is  to  produce  an  accurate 
record  of  the  watchman's  patrol.  They  are 
often  called  watchmen’s  portable  clocks. 
They  record,  on  sealed  dials,  the  time  of 
each  visit  the  watchman  makes  to  each 
station.  The  paper  dial  upon  which  the 
record  is  kept  is  mounted  in  a small  case 
with  a clock  which  rotates  the  dial,  the 


device  being  carried  on  a belt  by  the 
watchman  in  making  his  rounds.  The  rec- 
ord is  usually  embossed  on  the  dial  b> 
inserting  a key  or  other  simple  device  per- 
manently attached  at  the  various  stations 
on  the  beat.  As  each  embossed  symbol 
generally  a number  or  letter,  is  different 
the  paper  dial  provides  an  accurate  record 
of  each  visit  to  each  station  and  the  time 
of  the  visit.  To  prevent  tampering  with 
the  recording  device  the  instruments  are 
usually  so  constructed  as  to  register  on 
the  dial  any  attempt  to  open  or  otherwise 
tamper  with  the  instrument. 

Electrical  watchmen’s  recording  systems 
are  in  many  respects  superior  to  these 
portable  clocks,  though  the  latter  are  in 
considerable  use.  For  electrical  systems 
see  Clocks,  electric,  watchmen’s  time  re- 
cording; also  Boxes,  watchmen’s  signal. 

Manufacturers: 

American  Watchman’s  Clock  Co.,  150 
Nassau  St.,  New  York,  N.  Y.  “Amer- 
ican.” 

American  Watchman’s  Time  Detector 
Co.,  3403  Perkins  Ave.,  Cleveland,  Ohio. 
“Cleveland  Magneto.” 

Eco  Clock  Co.,  197  Congress  St.,  Boston, 
Mass. 

EDWARDS  & CO.,  INC.,  140th  & Exte- 
rior Sts.,  New  York,  N.  Y. 

Hardinge  Bros.,  Chicago,  111. 

Hausberg.  E.  O.,  49  Maiden  Lane,  New 
York,  N.  Y.  “Guardian.” 

DETERIORATION  OF  ELECTROLYTE 
— The  gradual  accumulation  of  impurities 
in  an  electrolyte  which  renders  it  more  and 
more  difficult  to  plate  pure  metal  from  it 
When  the  contamination  has  reached  a 
certain  point  it  becomes  necessary  to  re- 
move part  or  all  of  the  electrolyte  for  puri- 
fication. Older  practice  was  to  remove  it 
all.  at  long  intervals;  more  modern  practice 
is  to  remove  a part  at  frequent  intervals. 

DETIN NING. — The  removal  of  the  thin 
coating  of  tin  on  tin  scrap,  in  order  to  save 
the  tin  and  make  the  iron  or  steel  fit  for 
use  in  a steel  furnace.  The  tin  scrap  is 
put  into  crates,  and  immersed  as  anode  in 
a solution  containing  tin  salts  and  also 
usually  other  metallic  salts,  such  as  sodium 
chloride,  to  make  it  more  conducting. 
Metallic  tin  dissolved  at  the  anode  is  plated 
out  on  a suitable  cathode,  as  spongy  or 
mossy  tin,  which  is  collected,  washed, 
pressed,  and  melted  down. 

DETONATORS,  ELECTRIC  BLASTING 
—A  cylindrical  copper  shell  having  at  one 
end  a charge  of  fulminate  of  mercury  (a 
powerful  explosive).  Two  insulated  copper 
wires  held  together  by  a sulphur  bridge  are 
inserted  in  the  other  end  of  the  tube.  A 
fine  fuse  wire  across  the  wire  ends  is  sur- 
rounded by  gun-cotton.  A current  of  elec- 
tricity heats  the  fuse  wire,  ignites  the 
gun-cotton  and  explodes  the  fulminate, 
which  sets  off  the  main  blasting  charge. 
These  detonators  are  often  called  fuse  caps 
or  priming  caps.  Similar  detonators  are 
also  used  in  exploding  naval  and  military 
shells  and  bombs. 

Manufacturers: 

Aetna  Explosives  Co.,  Inc.,  120  Broadway, 
New  York.  N.  Y.  “Lion.” 

Atlas  Powder  Co.,  140  N.  Broad  St.. 
Philadelphia,  Pa. 

Du  Pont  de  Nemours  & Co.,  E.  I.  Du 
Pont  Bldg.,  Wilmington,  Del.  “Vic- 
tor,” “Pul  Up,”  “U.  S.  Standard.” 

New  York  Blasting  Supply  Co.,  11  Broad- 
way, New  York,  N.  Y.  “Nuyork.” 

DETRICK  CO.,  M.  H.— 155  E.  Superioi 
St.,  Chicago.  111.  Manufacturer  of  fire  brick 
and  ash  conveyors.  President,  M.  H. 
Dctrick;  vice-president,  W.  Classman;  sec- 
retary, L.  Ryan;  treasurer  and  general 
manager,  L.  Hosbein. 

DETRICK-HAGAN.— Trade  name  for  ash 
conveyors  manufactured  by  the  M.  H 
Detrick  Co.,  155  E.  Superior  St.,  Chicago, 
111. 

DETROIT. — Trade  name  for  steam  traps 
manufactured  by  the  American  Blower  Co.. 
Detroit,  Mich. 

DETROIT.— Trade  name  for  boilers 
tanks,  feed  water  heaters  and  separators 
manufactured  by  John  Brennan  & Co.,  24th 
St.  & M.  C.  R.  R.,  Detroit,  Mich. 

DETROIT.— Trade  name  for  electrically 
lighted  computing  and  weighing  scales 
manufactured  by  the  Detroit  Automatic 
Scale  Co.,  32  Antietam  St.,  Detroit,  Mich. 

DETROIT.— Trade  name  for  spark  coils 
manufactured  by  the  Detroit  Coil  Co.,  439- 
447  Fort  St..  E.,  Detroit,  Mich. 
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DETROIT. — Trade  name  for  electric  fur- 
naces made  by  the  Detroit  Electric  Fur- 
nace Co.,  642  Book  Bldg.,  Detroit,  Mich. 

DETROIT. — Trade  name  for  electric 
branding  irons  made  by  the  Detroit  Elec- 
trical Branding  Iron  Co.,  205  Griswold  St., 
Detroit,  Mich. 

DETROIT. — Trade  name  for  electric 
hoisting  machinery  made  by  the  Detroit 
Hoist  & Machine  Co.,  Morrow  & Marston 
Sts.,  Detroit,  Mich. 

DETROIT. — Trade  name  for  rubber-cov- 
ered wires  manufactured  by  the  Detroit 
Insulated  Wire  Co.,  Wesson  Ave.  & Albert 
St.,  Detroit,  Mich. 

DETROIT. — Trade  name  for  oiling  de- 
vices manufactured  by  the  Detroit  Lubri- 
cator Co.,  Trumbull.  Lincoln,  Marquette  & 
Viaduct,  Detroit,  Mich. 

DETROIT. — Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  & 
Son.  Parkersburg,  W.  Va. 

DETROIT  AUTOMATIC  SCALE  CO.— 3? 
Antietam  St.,  Detroit,  Mich.  Manufacturer 
of  electrically  lighted  computing  and  weigh- 
ing scales.  Subsidiary  of  Computing-Tabu- 
lating-Recording  Co.,  50  Broad  St.,  New 
York,  N.  Y. 

DETROIT  COIL  CO.— Detroit,  Mich. 
Manufacturer  of  spark  coils  and  battery 
switches.  Business  established  1911.  Pres- 
ident, treasurer  and  general  manager,  C. 
C.  Cleverdon;  vice-president,  J.  R.  Clever- 
don;  secretary,  J.  F.  Stobbe.  Main  office 
and  factory,  439-447  Fort  St.,  E.,  Detroit, 
Mich.  Branch  office,  Canadian  Coil  Co., 
Ltd.,  Walkerville,  Ont.,  Can. 

DETROIT  ELECTRIC  CO— Detroit. 
Mich.  Manufacturer  of  electric  pleasure 
vehicles. 

DETROIT  ELECTRIC  FURNACE  CO.— 
642  Book  Bldg.,  Detroit,  Mich.  Manufac- 
turer of  electric  furnaces.  Business  estab- 
lished 1918.  President  and  general  man- 
ager, E.  L.  Crosby;  vice-president,  O.  F. 
Flumerfelt;  secretary,  E.  J.  Raybould; 
treasurer,  C.  B.  Bohn. 

DETROIT  ELECTRICAL  BRANDING 
IRON  CO.— 205  Griswold  St..  Detroit,  Mich. 
Manufacturer  of  electric  branding  irons. 
Business  established  1920.  President,  A E. 
Gutman;  vice-president,  C.  V.  Zimmerman; 
secretary,  A.  C.  Wortley;  treasurer,  Joseph 
B.  Goldberg;  general  manager,  G.  S.  Tot- 
ten. 

DETROIT  HOIST  & MACHINE  CO.— 
Morrow  & Marston  Sts.,  Detroit,  Mich. 
Manufacturer  of  compressed  air  and  elec- 
tric hoisting  machinery.  Business  estab- 
lished 1905.  President  and  general  man- 
ager, J.  C.  Fleming;  vice-president,  Theo- 
dore Beyster;  secretary  and  treasurer,  F. 
J.  Martin. 

DETROIT  INSULATED  WIRE  CO.— 

Wesson  Ave.  & Albert  St.,  Detroit,  Mich. 
Manufacturer  of  rubber-covered  wires. 
President,  J.  H.  Hunter;  vice-president,  J. 
G.  Splane;  treasurer,  W.  G.  Dalgleish;  sales 
manager,  C.  C.  Gray.  Sales  representa- 
tives, William  P.  Crockett  Co.,  411  S. 
Jefferson  St.,  Chicago,  111.;  L.  A.  Woolley, 
Inc.,  83  Ellicott  St.,  Buffalo,  N.  Y.;  R.  S. 
Wakefield,  222  Interurban  Bldg.,  Dallas. 
Tex.;  L.  P.  Clark,  1307  Race  St.,  Philadel- 
phia, Pa.;  Robertson  Supply  Co.,  2317  1st 
Ave.,  Birmingham.  Ala.;  Davis-Cottrell  Co., 
332  1st  Ave.,  Birmingham,  Ala.;  Baker  - 
Joslyn  Co.,  183  1st  St.,  San  Francisco,  Cal.; 
330  Azusa  St.,  Los  Angeles,  Cal.;  626  1st 
Ave.,  S.,  Seattle,  Wash. 

DETROIT  LUBRICATOR  CO.— Trumbull 
Lincoln,  Marquette  & Viaduct,  Detroit, 
Miqh.  Manufacturer  of  oiling  devices. 
President  and  general  manager.  C.  H. 
Hodges;  vice-presidents,  C.  B.  Hodges,  H. 
I.  Lord,  F.  C.  Blanchard;  secretary  and 
treasurer,  F.  W.  Hodge;  sales  manager.  H. 
I.  Lord. 

DETROIT  OAK  BELTING  CO.— Detroit, 
Mich.  Manufacturer  of  leather  belting. 
Main  office  and  factory,  Detroit,  Mich. 
Branch  offices,  Cleveland,  Ohio;  Atlanta 
Ga. 

DETROIT  PRESSED  STEEL  CO.— 6660 
Mt.  Elliott  Ave.,  Detroit.  Mich.  Manufac- 
turer of  wheels  for  electric  vehicles  and 
trucks  and  steel  stampings.  President, 
Hobert  B.  Hoyt;  vice-president,  Carl  H.  L. 
Flintermann;  treasurer,  Rudolph  Flinter- 
mann;  secretary,  How’ard  A.  Coffin. 

DETROIT  SHOW  CASE  CO.— 1654-170C 
W.  Fort  St.,  Detroit,  Mich.  Manufacturer 
of  shov'eases  for  electrical  stores.  Presi- 
dent John  Petz;  vice-president,  Edward 
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Bland;  secretary  and  treasurer,  Herbert 
Malott. 

DETROIT  STEEL  CASTING  CO.— De- 
troit, Mich.  Manufacturer  of  steel  castings 
for  electrical  machinery. 

DETROIT  STOKER  CO.— Detroit.  Mich 
Manufacturer  of  boiler  furnaces  and  me- 
chanical stokers.  Business  established 
1900.  President  and  general  manager,  W. 
H.  Rea;  vice-president,  J.  W.  Thompson; 
secretary  and  treasurer,  W.  H.  Riecks. 
Main  office,  Woodward  & Horton  Aves., 
Detroit,  Mich.  Branch  offices,  New  York. 
N.  Y.;  Boston,  Mass.;  Philadelphia,  Pa.; 
Cleveland,  Ohio;  Chicago,  III.;  Atlanta,  Ga.; 
Cincinnati,  Ohio. 

DETROIT  TWIST  DRILL  CO— Detroit 
Mich.  Manufacturer  of  twist  drills,  ream- 
ers and  special  tools.  Business  established 
1894.  President,  Muir  B.  Snow;  vice-presi- 
dent, Lewis  H.  Jones;  treasurer,  H.  H. 
Sanger;  secretary,  P.  C.  HilJ.  Main  office 
and  factory,  Fort  St.  West  at  14th  St., 
Detroit,  Mich.  Branch  office,  45  Warren 
St..  New  York,  N.  Y. 

DETROIT  VELOCITY.— Trade  name  foi 
leather  belting  manufactured  by  the  Detroit 
Oak  Belting  Co.,  Detroit,  Mich. 

DEUSE,  J.  S.— Chester,  Conn.  Manufac- 
turer of  electricians’  and  bell  hangers’  bits, 
gimlets,  etc.  Business  established  1867. 

DeVEAU.— Trade  name  for  electric  sig- 
naling and  telephone  apparatus  manufac- 
tured by  Stanley  & Patterson,  34  Hubert 
St.,  New  York,  N.  Y. 

DeVEAU  INTERTALK.— Trade  name  for 
intercommunicating  telephones  manufac- 
tured by  Stanley  & Patterson,  34  Hubert 
St.,  New  York,  N.  Y. 

DeVEAU  INTERTALK  MAGNIPHONE 
—Trade  name  for  loud -speaking  telephone 
manufactured  by  Stanley  & Patterson,  34 
Hubert  St.,  New  York,  N.  Y. 

DEVERALL  PERFECTION  MFG.  CO.— 
Caton  Ave.  & E.  8th  St..  Brooklyn,  N.  Y. 
Manufacturer  of  oilers.  President,  I.  Zim- 
mermann;  secretary,  L.  Zimmermann; 
treasurer,  J.  Zimmermann. 

DEVIATION  OR  DISTORTION  FACTOR 
— The  deviation  or  distortion-factor  of  a 
wave  is  the  ratio  of  the  maximum  differ- 
ence between  corresponding  ordinates  of 
the  wave  and  of  the  equivalent  sine  wave 
of  equal  length,  to  the  maximum  ordinate 
of  the  equivalent  sine  wave  when  the  waves 
are  superposed  in  such  a way  as  to  make 
this  maximum  difference  aS  small  as  pos- 
sible. 

DE  VILBISS  MFG.  CO.,  THE.— 375C 
Detroit  Ave.,  Toledo,  Ohio.  Manufacturer 
of  pneumatic  paint  spraying  machines. 
Business  established  1888. 

DEVINE  CO.,  J.  P.— Buffalo,  N.  Y 
Manufacturer  of  vacuum  drying  and  im- 
pregnating apparatus  for  electrical  work. 
President,  J.  P.  Devine;  vice-president,  C. 
P.  Devine;  treasurer,  H.  B.  Lauman;  sales 
manager,  L.  W.  Graves.  Main  office.  1372 
Clinton  St.,  Buffalo.  N.  Y.  Branch  office, 
50  E.  42nd  St.,  New  York,  N.  Y.  Sales 
representative,  C.  B.  Ach,eson,  1368  Peoples 
Gas  Bldg.,  Chicago,  111. 

DE  VO.— Trade  name  for  gaskets  manu- 
factured by  the  Goetze  Gasket  & Packing 
Co.,  Georges  Road,  New  Brunswick,  N.  J 

DEVOE  ELECTRIC  SWITCH  CO.,  THE 
— 414  Notre  Dame  St.,  W.,  Montreal,  Que., 
Can.  Manufacturer  of  knife  switches, 
switchboards,  panelboards,  steel  and  wood 
cabinets  and  other  electrical  specialties 
Business  established  1902.  General  man- 
ager, R.  Moncel. 

DE  VRY  CORP.— Chicago,  111.  Manufac- 
turer of  generators,  motion -picture  ma- 
chines and  stereopticons.  Business  estab- 
lished 1910.  President,  Herman  A.  De  Vry; 
vice-president  and  secretary,  Bernard  De- 
Vry:  treasurer  and  general  manager,  H.  C. 
Isbell;  sales  manager,  A.  E.  Gundelach. 
Main  office,  1260  Marianna  St.,  Chicago 
111.  Branch  office,  141  W.  42nd  St.,  New 
York,  N.  Y.  Sales  representatives, 
Schweig-Engel  Film  Corp.,  4927  Delmar 
Blvd..  St.  Louis,  Mo.;  Atlas  Educational 
Film  Co.,  821  Market  St.,  San  Francisco. 
Cal.;  John  W.  Graham  & Co.,  Spokane 
Wash.;  Service  Film  & Supply  Co.,  393  Oak 
St.,  Portland.  Ore.;  W.  H.  Shurtliflf  Co.. 
514  Clift  Bldg..  Salt  Lake  City,  Utah; 
Equitable  Film  Corp.,  928  Main  St.,  Kan- 
sas City,  Mo.;  Harcol  Film  Co.,  330  Camp 
St.,  New  Orleans.  La.;  D.  F.  Parker,  1928 
Main  St..  Dallas,  Tex.;  J.  A.  Edwards,  4639 
Wentworth  Ave.,  S.,  Minneapolis,  Minn.- 


John  T.  Millen,  724  Penobscot  Bldg.,  De- 
troit, Mich.;  Visual  Equipment  Co.,  306 
Youngerman  Bldg.,  Des  Moines,  Iowa; 
Pittsburgh  Commercial  Motion  Picture  Co., 
1010  Forbes  St..  Pittsburgh,  Pa.;  Lewy 
Studios,  217  N.  Liberty  St..  Baltimore,  Md.; 
E.  F.  Farrington,  1108  Boylston  St.,  Boston, 
Mass. 

DEWES  CO.,  THE  A.— 199  Lafayette  St. 
New  York,  N.  Y.  Manufacturer  of  flexible 
metallic  conduit  and  armored  cable.  Busi- 
ness established  1906.  President,  W.  L. 
Lyman;  vice-president,  O.  D.  Frost;  secre- 
tary, treasurer  and  general  manager. 
Charles  Fisk;  sales  manager,  O.  N.  Dun- 
bar. Sales  representative,  D-E  Distribut- 
ing Co.,  9 S.  Clinton  St.,  Chicago,  III. 

DEWSBERRY,  R.  A.— 1932-36  W.  Lake 
St.,  Chicago,  111.  Manufacturer  of  motor- 
driven  ice  cream  freezers. 

DEXTER  ’ CO.,  THE.— Fairfield,  Iowa 
Manufacturer  of  electric  washing  machines. 
Business  established  1903.  President,  L. 
O.  Gaines;  vice-president,  W.  H.  George; 
secretary,  treasurer  and  general  manager. 
R.  D.  Hunt;  sales  manager,  J.  W.  Ward. 
Branch  offices  and  warehouses.  Toledo. 
Ohio:  Albany,  N.  Y.;  Peoria,  111.  Sales 
representatives,  Fairbanks.  Morse  & Co.. 
Kansas  City,  Mo.,  and  St.  Louis.  Mo.;  Lee 
Coit  Andreesen  Hardware  Co.,  Omaha, 
Neb.;  Janney,  Semple,  Hill  & Co..  Minne- 
opolis,  Minn.;  M.  Seller  & Co.,  Portland, 
Ore.;  Spokane,  Wash.:  Seattle.  Wash.:  Gen- 
eral Paper  & Supply  Co.,  Madison,  Wis. 

DEXTER. REYNOLDS  MFG.  CO.,  INC. 
—128  N.  Wells  St.,  Chicago,  111.  Manufac- 
turer of  electric  washing  machines  and 
cleats.  Business  established  1921.  Presi-i 
dent  and  sales  manager,  C.  H.  Reynolds; 
secretary,  L.  N.  Kerrigan;  treasurer,  A. 
L.  Dexter. 

DEXTRO. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co. 
Cincinnati,  Ohio. 

DE  ZENG  STANDARD  CO.— Camden. 
N.  J.  Manufacturer  of  diagnostic  lamps 
for  eye,  ear  and  throat. 

DFC. — Trade  name  for  fire  brick,  oil 
burners,  etc.,  manufactured  by  the  Denver 
Fire  Clay  Co.,  Denver,  Colo. 

D.  G.  D.  P. — Abbreviation  for  deep- 
grooved  double-petticoat  as  applied  to  in- 
sulators of  distribution  lines.  For  triple- 
petticoat  types  the  form  D.  G.  T.  P.  is 
used. 

D.  H.  EGYPTIAN. — Trade  name  for  fiber 
' specialties  manufactured  by  the  Delaware 
Hard  Fibre  Co.,  Wilmington,  Del. 

DIAL.  CALLING,  AUTOMATIC  TELE- 
PHONE.— That  part  of  an  automatic  call- 
ing device  which  is  rotated  by  the  sub- 
scriber in  sending  a call.  A numbered 
plate  is  placed  under  the  moving  part  to 
Indicate  the  proper  number.  The  act  of 
calling  a number  is  known  as  “dialing.” 
The  proper  procedure  to  operate  a dial 
calling  device  in  making  a call  in  an  auto- 
matic system  is  as  follows: 

To  dial  “354”.  remove  the  receiver  from 
the  hook,  olace  the  finger  in  the  dial  hole 
marked  “3”.  turn  the  dial  clockwise  until 
the  finger  strikes  the  finger  stop,  remove 
the  finger  and  let  the  dial  rotate  back 
freelv  until  it  stops:  then  place  tbp  finger 
in  the  hole  marked  “5”.  turn  the  dial  again 
to  the  finger  stop  and  let  it  return  freely 
to  normal:  repeat  the  operation  lastlv  from 
the  hole  marked  “4.”  If  the  dial  Is  has- 
tened or  hindered  in  its  rotation  back  to 
normal,  it  may  cause  a wrong  number  to 
be  secured,  or  no  number  at  all.  If  such 
a mistake  be  made,  hang  up  the  receiver 
for  one  second,  remove  it  again  and  dial 
the  number  over  again. 

DIALS,  ELECTRICAL  INSTRUMENT.— 
Dials  are  graduated  plates,  strips  of  paper 
or  other  surfaces  over  wThioh  the  pointer 
of  an  instrument  moves.  On  indicating 
instruments  the  dials  are  very  commonlv 
called  scales.  On  some  resistance  boxes 
and  potentiometers  the  value  of  the  re- 
sistance in  the  circuit  is  also  indicated  on 
circular  dials.  Dials  on  switchboard  instru- 
ments are  often  illuminated  to  facilitate 
reading  at  a distance.  For  the  same  rea- 
son some  dials  are  black  with  white  figures 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair.  N.  J.  “Paragon.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  & Co..  A.  W.,  23  Church  St.. 
Cambridge,  Mass.  (For  radio.)  (Ex- 
clusive distributor,  Franklin  Sales  Co.. 
25  N.  Franklin  St.,  Chicago,  111.)  < 


Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Crowe  Name  Plate  & Engraving  Co.,  1749 
Grace  St.,  Chicago,  111. 

Electro-Chemical  Engraving  Co.,  The 
440-458  19th  St.,  Brooklyn,  N.  Y. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Hepburn  Telephone  Mfg.  Co.,  The,  325 
S.  Dearborn  St.,  Chicago,  111. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Metallograph  Corp.,  The,  1100  Brook 
Ave.,  New  York,  N.  Y. 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass. 

Western  Radio  Electric  Co..  550  S.  Flow- 
er St.,  Los  Angeles,  Cal.  “Wesrad.” 

DIALS,  LUMINOUS.— Watch,  clock  and 
instrument  dials  are  made  luminous  by 
coating  the  numbers  or  scale  and  the 
bands  or  indicating  pointer  with  a com- 
pound which  absorbs  light  and  when  in 
darkness  gives  off  a phosphorescent  glow. 
These  compounds,  the  exact  nature  of 
which  is  a trade  secret.  In  the  cheaper 
grades  contain  no  radium  but  in  the  bet- 
ter grades  a very  minute  quantity  of  that 
substance  is  used.  The  radium  compounds 
have  much  greater  luminous  power  and 
life. 

DIALS,  WATT- HOUR  METER.— These 
are  the  enameled  and  graduated  circles 
over  which  the  hands  move,  or  on  which  is 
indicated  the  amount  of  energy  that  has 
been  delivered.  The  dial  hands  are  the 
rotating  pointers  that  move  over  the  dials. 
The  dial  face  is  the. enameled  plate  upon 
which  the  dials  are  graduated.  It  contains 
four  or  five  circular  dials. 


Manufacturers: 

Crowe  Name  Plate  & Engraving  Co.,  1749 
Grace  St.,  Chicago,  111. 

Electro-Chemical  Engraving  Co.,  The, 
440-458  19th  St.,  Brooklyn,  N.  Y. 

Metallograph  Corp..  The.  1100  Brook 
Ave.,  New  York,  N.  Y. 

Premier  Metal  Etching  Co.,  14th  St.  & 
Van  Alst  Ave.,  Long  Island  City.  N.  Y. 
“Premier.” 

WESTINSHOUSE  ELECTRIC^  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

DIAMAGNETIC  BODI ES.— Those  whose 
aermeability  is  less  than  unity.  The  per- 
meability of  free  space  is  taken  as  unity. 
Bismuth  is  an  example  of  diamagnetic  sub- 
stances. Also  see  Permeability. 

DIAMO-CARBO. — Trade  name  for  grind- 
ing wheel  dressers  manufactured  by  the 


DIAMOND. — Trade  name  for  motor- 
driven  paper  cutter  for  printers  manufac- 
tured bv  the  Challenge  Machinery,  Co., 
Grand  Haven,  Mich. 


DIAMOND.— Trade  name  for  lightning 
rods  manufactured  by  the  Diamond  Cable 
Co..  Bourbon,  Ind. 


DIAMOND. — Trade  name  for  chains  and 
sprockets  for  power  transmission  manufac- 
tured by  the  Diamond  Chain  & Mfg.  Co.. 
502  Kentucky  Ave..  Indianapolis,  Ind. 

DIAMOND.— Trade  name  for  Christmas 
tree  lighting  outfits,  flashlights  and  flash- 
light batteries  manufactured  by  the  Dia- 
mond Electric  Specialties  Corp.,  101-103  S. 
Orange  Ave.,  Newark,  N.  J. 


DIAMOND. — Trade  name  for  cable 
clamps  and  other  specialties  manufactured 
by  the  Diamond  Expansion  Bolt  Co.,  90 
West  St.,  New  York.  N.  Y. 


DIAMOND. — Trade  name  for  soot  blow- 
ers manufactured  by  the  Diamond  Power 
Specialty  Co.,  Detroit,  Mich.,  and  Diamond 
Specialty  Co.,  Windsor,  Ont.,  Can. 

DIAMOND.— Trade  name  for  lighting 
reflectors  manufactured  by  Klemrh  & Co., 
132  N.  5th  St.,  Philadelphia.  Pa. 


DIAMOND. — Trade  name  for  power 
transmission  chains  manufactured  by  the 
Philadelphia  Gear  Works,  E.  Vine  St., 
Philadelphia,  Pa  . 

DIAMOND. — Trade  name  for  safety  ap- 
pliances and  first  aid  equipment  manufac- 
tured by  the  Safety  First  Supply  Co.,  107 
3rd  Ave.,  Pittsburgh,  Pa. 

DIAMOND. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DIAMOND  BRAND. — Trade  name  for 
cedar  poles  and  posts  produce^  by  the  W’. 
G.  Chaney  Co.,  Peyton  Bldg.,  Spokane. 
Wash. 
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DIAMOND  C. — Trade  name  for  switch 
boxes.  > switchboards  . and  panelboards 
manufactured  by  the  Consolidated  Elec- 
tric Mfg.  Co..  Inc.,  223-25  N.  13th  St., 
Philadelphia.  Pa. 

DIAMOND  CABLE  CO.— Bourbon.  Ind. 
Manufacturer  of  lightning:  rods.  Business 
established  1910.  President,  Charles  A. 
Wood;  vice-president,  George  P.  Kiger; 
secretary  and  treasurer,  D.  S.  Bowman. 

DIAMOND  CHAIN  A MFG.  CO.— 502 
Kentucky  Ave..  Indianapolis,  Ind.  Manu- 
facturer of  chains  and  sprockets  for  power 
transmission.  Business  established  1890. 
President,  L.  M.  Wainwright:  vice-presi- 
dent, G.  A.  Wainwright;  secretary  and 
treasurer.  A.  D.  Johnson;  general  manag- 
er. D.  McWorkman;  sales  manager,  T.  J. 
King. 

DIAMOND  CUPPED  BEARING  CO.— 
130  Manhattan  St.,  New  York,  N.  Y.  Man- 
ufacturer of  jewel  bearings  for  electrical 
Instruments.  President,  D.  C.  Satter- 
white;  treasurer,  Joseph  G.  Wyman. 

DIAMOND  DETROIT.— Trade  name  for 
soldering  coppers  manufactured  by  the 
Motor  Products  Corp..  Detroit,  Mich. 

DIAMOND  DRILL  CARBON,  THE.— 53 

Park  Row,  New  York,  N.  Y.  Manufactur- 
er of  raw  mica  and  diamonds  for  indus- 
trial purposes.  Business  established  1907. 
President,  Arthur  A.  Glass;  vice-president, 
I.  Henry  Hirsch;  secretary,  Harry  A. 
Bloomberg;  treasurer  and  general  manag- 
*er,  J.  H.  Hirsch. 

DIAMOND  E. — Trade  name  for  service 
entrance  fittings  manufactured  by  the 
Standard  Specialty  Mfg.  Co.,  Cleveland, 
Ohio. 

DIAMOND  ELECTRIC  SPECIALTIES 
CORP. — Newark,  N.  J.  Manufacturer  of 
Christmas  tree  lighting  outfits,  flashlights 
and  flashlight  batteries.  Business  estab- 
lished 1912.  President  and  treasurer,  P.  M. 
Rosenfeld;  secretary  and  sales  manager, 
W.  D.  Kahn.  Main  office,  101  S.  Orange 
Ave.,  Newark,  N.  J.  Branch  office,  109 
N.  Dearborn  St.,  Chicago,  111. 

DIAMOND  EXPANSION  BOLT  CO.— 
New  York,  N.  Y.  Manufacturer  of  pole- 
line hardware,  etc.  W.  M.  Stoker,  sole 
owner.  Main  office,  90  West  St.,  New  York, 
N.  Y.  Branch  offices,  126  N.  10th  St..  Phil- 
adelphia. Pa.;  156  2nd  St.,  San  Francisco, 
Cal.:  180  N.  Market  St.,  Chicago.  111.;  1735 
Boatmen’s  Bank  Bldg.,  St.  Louis,  Mo.;  290 
St.  Paul  St..  W..  Montreal,  Que.,  Can.; 
403  Keewayden  Bldg.,  Winnipeg,  Man., 
Can. 

DIAMOND  F. — Trade  name  for  fiber  and 
fiber  products  manufactured  by  the  Dia- 
mond State  Fibre  Co.,  Bridgeport,  Pa. 

DIAMOND  GRID. — Trade  name  for  stor- 
age batteries  manufactured  by  the  Phila- 
delphia Storage  Battery  Co.,  Ontario  & C 
Sts..  Philadelphia,  Pa. 

DIAMOND  H. — Trade  name  for  switches 
and  automobile  accessories  manufactured 
by  the  Hart  Mfg.  Co.,  230  Hamilton  St., 
Hartford.  Conn. 

DIAMOND  N. — Trade  name  for  stone 
drills  manufactured  bv  the  Diamond  Ex- 
pansion Bolt  Co.,  90  West  St.,  New  York, 
N.  Y. 

DIAMOND  N-Y. — Trade  name  for  ex- 
pansion shields  manufactured  by  the  Dia- 
mond Expansion  Bolt  Co.,  90  West  St., 
New  York,  N.  Y. 

DIAMOND  OIL  CO.— 1538  Land  Title 
Bldg.,  Philadelphia,  Pa.  Manufacturer  of 
protective  paints. 

DIAMOND  POWER  SPECIALTY  CO.— 
Detroit.  Mich.  Manufacturer  of  soot  blow- 
ers. Branch  offices,  Boston,  Mass.;  Pitts- 
burgh. Pa.;  Hartford.  Conn.;  Atlanta,  Ga.; 
New  Orleans,  La.;  Philadelphia,  Pa.;  New 
York,  N.  Y.;  Washington.  D.  C.;  Memphis, 
Tenn.:  Houston,  Tex.;  Chicago,  111.;  Kan- 
sas City,  Mo.;  Denver,  Colo.;  Buffalo,  N. 
Y.;  Milwaukee,  Wis. r San  Francisco,  Cal.; 
Seattle.  Wash.;  St.  Louis,  Mo.;  Indianapolis. 
Ind.;  Cincinnati,  Ohio. 

DIAMOND  REFLEX.— Trade  name  for 
spark  plugs  manufactured  by  the  Reflex 
Ignition  Co..  3068-86  W.  106th  St.,  Cleve- 
land, Ohio. 

DIAMOND  RUBBER  CO.,  THE.— Akron. 
Ohio.  Manufacturer  of  belting,  switch- 
board matting,  molded  insulation,  packing 
and  other  rubber  products.  Branch  offices, 
263  Peachtree,  St.,  Atlanta,  Ga.;  867  Boyl- 
ston  St.,  Boston,  Mass.;  1925  Michigan  Ave., 
Chicago.  111.;  1011  E.  15th  St.,  Kansas  City, 
Mo.;  1780  Broadway.  New  York,  N.  Y.; 


233  Water  St.,  Norfolk,  Va.;  519  N.  Broad 
St.,  Philadelphia,  Pa.;  Garrison  Ave.  & Lo- 
cust St.,  St.  Louis,  Mo.;  401  Mission  St., 
San  Francisco,  Cal.;  115  King  St..  Seattle, 
Wash.;  1201  Young  St.,  Dallas,  Tex. 

DIAMOND  SPECIALTY  CO.— Windsor, 
Ont.,  Can.  Manufacturer  of  soot  blowers. 

DIAMOND  STATE  FIBRE  CO.— Bridge- 
port, Pa.  Manufacturer  of  fiber  and  fiber 
products.  Sales  manager,  L.  T.  McCloskey. 
Main  oflice,  Bridgeport,  Pa.  Mills  and  fac- 
tories, Bridgeport,  Pa.;  Elsmere,  Del.; 
West  Conshohocken,  Pa.;  Chicago,  111.;  To- 
ronto, Ont.,  Can.  Branch  offices  and  ware- 
houses, 1656'  Besley  Ct.,  Chicago,  111.;  826 
Drexel  Bldg.,  Philadelphia,  Pa.;  38  Char- 
don  St.,  Boston,  Mass.;  455  King  St.,  W., 
Toronto,  Ont.,  Can.  District  offices,  612 
Star  Bldg.,  St.  Louis,  Mo.;  720  Delaware 
St.,  Kansas  City,  Mo.;  820  Lumber  Ex- 
change Bldg.,  Minneapolis,  Minn.;  803  Rail- 
way Exchange  Bldg.,  Milwaukee,  Wis.; 
1003  Merchants  Bank  Bldg.,  Indianapolis, 
Ind.;  309  Hodges  Bldg.,  Detroit,  Mich.;  211 
Palmetto  Bldg.,  Greenville,  S.  C. ; 413 

Chamber  of  Commerce  Bldg.,  Rochester, 
N.  Y.;  422  Common  St.,  New  Orleans,  La.; 
117  Mechanic  St.,  Newark,  N.  J.;  1008  Hip- 
podrome Bldg.,  Cleveland,  Ohio;  Hearst 
Bldg.,  San  Francisco,  Cal.;  Mutual  Fire 
Insurance  Bldg.,  Washington,  D.  C.  Sales 
representative,  George  A.  Verner  & Son, 
621  Charles  Bldg.,  Denver,  Colo. 

DIAMOND  X. — Trade  name  for  guy 
clamps  manufactured  by  the  Diamond  Ex-  I 
pansion  Bolt  Co.,  90  West  St.,  New  York, 
N.  Y. 

DIAMONDS  FOR  INDUSTRIAL  PUR- 
POSES.— The  diamond  is  the  hardest 
known  material  and  is,  therefore,  of  value 
for  certain  industrfal  purposes.  The  dia- 
monds so  used  are  the  carbonado  or  black 
diamond  and  very  small  or  defective  white 
diamonds  of  little  or  no  value  as  jewels. 
The  extreme  hardness  of  the  diamond 
makes  it  useful  for  cutting  hard  sub- 
stances and  consequently  its  chief  indus- 
trial applications  are  as  drill  points  in 
certain  ore  and  rock  drills,  as  abrasive 
wheel  dressers,  as  glass  cutters,  as  dies 
for  drawing  wire,  etc.  Also  see  Wire- 
drawing dies. 

Manufacturers: 

Diamond  Drill  Carbon  Co.,  The,  63  Park 
Row,  New  York,  N.  Y.  “Boytz.” 

DIANA. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DIAPHRAGM  CELLS.— Electrolytic  cells 
in  which  it  is  necessary  to  separate  the 
anode  and  cathode  compartments  by  means 
of  a porous  diaphragm  to  prevent  the  prod- 
ucts in  the  two  compartments  from  mixing. 
The  materials  from  which  the  diaphragm 
may  be  made  are  numerous:  clay,  cement, 
asbestos,  canvas,  paper,  etc. 

DIAPHRAGM  SOUNDER.— An  attach- 
ment for  main-line  telegraph  relays  which 
so  increases  the  sound  made  by  the  relay 
armature  that  the  signals  may  be  read 
without  the  addition  of  a locally  operated 
reading  sounder. 

DIAPHRAGMS,  ELECTROLYTIC  CELL. 

— Porous  partitions  used  in  electrolytic 
cells  to  keep  the  anode  solution  (anolyte) 
apart  from  the  cathode  solution  (catholyte.) 
They  arc  made  of  unglazed  porcelain  and 
quite  frequently  in  large-scale  work  of 
asbestos  board  impregnated  with  sulphur 
to  stilTen  it.  Their  porosity  allows  the  so- 
lutions on  the  two  sides  to  mix  in  the  ca- 
pillary passages  of  the  partition  and  the 
electric  current  thus  passes  freely  from 
solution  to  solution,  but  the  two  solutions 
are  prevented  from  mixing  freely  with 
each  other;  they  can  only  mix  very  slowly 
by  diffusion  In  the  capillary  passages. 

Manufacturers: 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,  Pa.  (Asbestos) 

DICK  CO.,  A.  B.— 736  W.  Jackson  Blvd., 
Chicago,  111.  Manufacturer  of  motor-driven 
mimeograph  and  letter  folding  machines. 

DICK  CO.,  INC.,  R.  A J.— Passaic.  N.  J. 
Manufacturer  of  power  transmission  belt- 
ing. Main  office  and  factory,  Passaic,  N.  J. 
Branch  offices.  55  Barclay  St..  New  York, 
N.  Y.;  136  N.  7th  St.,  Philadelphia,  Pa.; 
62  Forsyth  St.,  Kansas  City,  Mo.;  711 
Tehoupitoulas  St.,  New  Orleans,  La.:  320 
Market  St.,  Newark,  N.  J.;  63  W.  Lake  St., 
Chicago.  111.;  Ill  St.  Clair  Ave.,  Cleveland. 
Ohio:  Maritime  Bldg.,  Seattle.  Wash;  557 
Mission  St.,  San  Francisco,  Cal.;  920  N. 
Main  St.,  St.  Louis,  Mo. 
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DICKBELT. — Trade  name  for  batata 
belting  manufactured  by  the  R.  & J.  Dick 
Co.,  Inc.,  Passaic,  N.  J. 

DICKE  TOOL  CO.,  THE. — Downers 
Grove,  111.  Manufacturer  of  telegraph, 
telephone  and  cable  construction  tools. 
Business  established  1886.  C.  H.  Dicke, 
owner. 

DICKS-PONTIUS  CO.— 123-131  Wayne 
Ave.,  Dayton,  Ohio.  Manufacturer  of  seal- 
ing wax.  Business  established  1867.  Pres- 
ident. R.  H.  Dicks;  secretary  and  treasur- 
er, M.  W.  Dicks.  Factories,  Dayton,  Ohio, 
and  Columbia  City,  Ind. 

DICTAGRAPH. — Trade  name  for  phono- 
graph dictating  system  manufactured  by 
the  Columbia  Graphaphone  Co.,  Wool- 
worth  Bldg.,  New  York,  N.  Y. 

DICTATING  MACHINES,  PHONO- 
GRAPH.—These  machines  are  primarily 
designed  to  save  the  lost  time  and  ex- 
pense incident  to  the  stenographic-notes 
system.  No  knowledge  of  stenography  is 
necessary  when  these  machines  are  used; 
the  operator  need  be  a careful  typist  only 
and  is  able  to  devote  her  entire  time  to 
the  typing  of  letters,  reports,  etc.,  thereby 
eliminating  the  lost  time  due  to  waiting 
for  letters  and  taking  short- hand  notes  of 
them.  Her  “load-factor"  is  thereby  ma- 
terially improved.  The  machines  consist 
of  a motor-driven  wax  cylinder  upon  which 
one  may  record  speech  by  talking  against 
a diaphragm,  which  causes  a needle  trav- 
eling along  the  wax  cylinder  to  record  the 
sound  vibration  upon  the  cylinder  surface. 
Start,  stop,  and  repeat  controls  allow  the 
dictator  to  control  the  cylinder  at  will. 
The  cylinders  are  then  put  into  a phono- 
graph or  reproducing  machine.  They  can 
be  shaved  smooth  after  use  so  that  they 
may  be  used  a number  of  times  before 
becoming  too  thin  for  further  use.  These 
machines  are  much  used  in  large  offices 
where  they  are  a great  convenience  and 
source  of  economy. 

Manufacturers: 

Columbia  Graphaphone  Co.,  Woolworth 
Bldg.,  New  York,  N.  Y.  “Dicta- 
graph." 

Edison,  Inc.,  Thomas  A.,  Orange,  N.  J. 
"Ediphone." 

DICTOGRAPH. — Trade  name  for  inter- 
communicating telephones  manufactured 
by  the  Dictograph  Products  Corp.,  220  W. 
42nd  St.,  New  York.  N.  Y. 

DICTOGRAPH  PRODUCTS  CORP.— 
New  York,  N.  Y.  Manufacturer  of  inter- 
communicating telephone  systems,  hear- 
ing devices  for  the  deaf,  telephonic  listen- 
ers, etc.  President,  Charles  H.  Lehman; 
vice-president,  Edgar  Lowe;  secretary  and 
treasurer,  H.  M.  Delanole.  Main  office,  220 
W.  42nd  St.,  New  York,  N.  Y.  Factory, 
Jamaica,  Long  Island,  N.  Y.  Branch  offices. 
Boston.  Mass.;  Pittsburgh,  Pa.;  Washing- 
ton. D.  C.;  San  Fratfciseo,  Cal.;  Kansas 
City,  Mo.;  Philadelphia,  Pa.;  Los  Angeles. 
Cal.;  New  Orleans,  La.;  14  E.  Jackson 
Blvd.,  Chicago.  111.;  Montreal,  Que.,  Can. 

DIE  STOCKS. — See  Stocks,  die.  conduit 
and  pipe  threading. 

DIEHL  MFG.  CO.,  THE.— Elizabethport. 
N.  J.  Manufacturer  of  generators,  motors, 
fans,  and  car  ventilators.  President  and 
general  manager,  HJalmar  Hertz.  Main 
office  and  factory,  Elizabethport,  N.  J. 
Branch  offices.  Singer  Bldg..  New  York, 
N.  Y.;  5,66  Atlantic  Ave..  Boston,  Mass.; 
1305  Race  St..  Philadelphia.  Pa.;  107  W. 
Jackson  Blvd.,  Chicago,  111. 

DIELAC.— Trade  name  for  Insulating 
material  manufactured  by  the  Dielectric 
Mfg.  Co.,  St.  Louis,  Mo. 

DIELECTRIC. — Any  medium  or  sub- 
stance along  which,  or  through  which,  elec- 
tric charges  are  distributed  with  extreme 
slowness.  Dielectrics  are  insulators.  When 
a dielectric  is  subjected  to  a difference  of 
potential  some  energy  is  stored  in  the  di- 
electric. A dielectric  may  thus  be  thought 
of  as  an  electrically  elastic  material  which 
is  displaced  by  the  electric  pressure,  i.  e., 
voltage.  This  energy  is  stored  in  the  di- 
electric by  what  is  known  as  the  displace- 
ment current.  The  air,  porcelain,  glass, 
rubber,  mica,  paraffin,  etc.,  are  dielectrics 
much  used  in  electrical  engineering. 

DIELECTRIC  ABSORPTION.— When  a 
condenser  is  connected  to  a constant 
source  of  e.m.f.  the  instantaneous  charge 
is  always  followed  by  a small  and  steadily 
decreasing  flow  of  electricity  into  the  con- 
denser. The  additional  charge  seems  to  be 
absorbed  by  the  dielectric.  If  the  con- 
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denser  is  discharged  the  first  discharge  is 
followed  by  a continuously  decreasing  cur- 
rent. The  maximum  charge  in  a condenser 
which  is  alternately  charged  and  dis- 
charged varies  with  the  frequency  of  the 
charge.  This  phenomenon  is  analogous  to 
the  viscosity  of  a liquid  and  it  is  sometimes 
called  "dielectric  viscosity/' 

DIELECTRIC  CONSTANT.— That  prop 
erty  of  any  substance  which  modifies  the 
interaction  of  two  electrified  bodies  im- 
mersed in,  or  separated  by,  this  sub- 
stance. It  is  a fundamental  entity,  and 
distinguishes  electric  units  from  mechanioai 
units.  For  free  space  the  dielectric  con- 
stant k is  l/(9xl0*>)  in  the  electromagnetic 
units  and  l/(9xl0u)  in  the  practical  units. 
The  term  "specific  inductive  capacity”  was 
formerly  used  in  place  of  dielectric  con- 
stant. 

DIELECTRIC  CONSTANT,  RELATIVE. 

— The  relative  dielectric  constant  or  speci- 
fic inductive  capacity  of  a substance  is  de- 
fined as  the  ratio  of  its  dielectric  constant 
to  the  dielectric  constant  of  free  space. 
The  following  are  relative  dielectric  con- 
stants often  referred  to: 

Air  - 10059 

Paraffin  wax  

Hard  rubber  - 

Mica  6 

Commercial  mica. 2 

Glass  — 6 

Paper  1 • ■ 

Oiled  muslin  - 3.5  to  5.5 

DIELECTRIC  HYSTERESIS.— A name 
applied  to  energy  losses  in  dielectrics,  other 
than  those  due  to  the  leakage  current. 
These  losses  are  explained  on  the  assump- 
tion that  the  molecules  of  the  dielectric 
have  a frictional  resistance  the  overcom- 
ing of  which  converts  some  of  the  applied 
energy  into  heat.  Later  experiments  cast 
some  doubt  on  this  explanation  and  indi- 
cate that  the  loss  is  due  to  leakage  currents 
solely. 

DIELECTRIC  LOSS  IN  FLOWER  CA- 
BLES.— At  voltages  above  10,000,  there  is 
a loss  in  the  insulation  of  lead-covered 
cables  which  under  some  conditions  be- 
comes a matter  of  considerable  importance. 
With  varnished  cambric  and  certain  types 
of  compounds  used  in  oiled  paper,  the  di- 
electric loss  may  be  as  much  as  the  loss 
due  to  the  flow  of  current  in  the  conductor. 
This  adds  to  the  heat  generated  and  re- 
duces the  safe  carrying  capacity  of  the 
cable  greatly.  The  dielectric  loss  increases 
as  the  temperature  of  the  cable  increases, 
and  above  a certain  critical  point  the  heat 
added  by  the  dielectric  loss  raises  the  tem- 
perature continuously  until  the  insulation 
is  charred  and  a burnout  results.  In  re- 
cent years  manufacturers  of  cable  have 
made  great  improvements  in  cable  com- 
pounds which  have  reduced  this  danger  to 
a minimum. 

DIELECTRIC  MFG.  CO.— 224  S.  Vande- 
venter  Ave..  St.  Louis,  Mo.  Manufacturer 
of  insulating  compounds,  paints,  varnish- 
es, wood  preservatives,  etc.  Business  es- 
tablished 1902.  President.  J.  J.  Kessler; 
sales  manager,  A.  H.  Kessler. 

DIELECTRIC  STRENGTH.— When  a dl 
electric  is  subjected  to  an  increasing  volt- 
age a value  of  voltage  is  finally  reached  at 
which  the  dielectric  loses  its  insulating 
property.  The  dielectric  breaks  down  or  is 
punctured.  The  maximum  difference  of 
potential  per  centimeter  thickness  which 
the  dielectric  can  stand  without  rupture 
is  called  its  dielectric  strength.  The  di- 
electric strength  depends  upon  many  dif- 
ferent factors:  (a)  nature  of  dielectric,  (b) 
distribution  of  dielectric  flux,  (c)  thickness 
of  dielectric,  (d)  previous  treatment. 

Dl  - EL- ITE.— Trade  name  for  resistance 
units  manufactured  by  the  Wirt  Co.,  5221 
Greene  St.,  Philadelphia,  Pa. 

DIENER  MFG.  CO.,  G.  W.— 400  Monti- 
cello  Ave..  Chicago,  III.  Manufacturer  of 
fire  extinguishers.  President.  George  W. 
Diener;  secretary.  H.  W.  Diener. 

DI-EN- KEY.- Tra.de  name  for  expansion 
shields  manufactured  by  the  Diamond  Ex- 
pansion Bolt  Co.,  90  West  St.,  New  York 
N.  Y. 

DIE-SINKING  TOOLS  AND  OUTFITS. 

— The  hand-controlled  die-sinking  outfits 
are  small  hand  drills,  motor-driven  through 
flexible  shafting,  the  drill  being  guided  by 
hand.  The  drills  are  of  many  types  and 
sizes  suitable  to  the  varied  character  of  the 
work.  Under  this  classification  are  also 
included  the  large  reproducing,  enlarging 
and  reducing  machines.  These  ingeniously 


reproduce  and  enlarge  or  reduce  with  ac- 
curacy any  given  pattern,  the  reproduc- 
tion being  made  on  metal,  wood  or  compo- 
sition. They  are  used  not  only  for  dLe- 
sinking  but  also  for  making  accurate  molds 
for  metal,  insulation  and  glassware. 
Manufacturers: 

Bushnell  Mfg.  Co.,  2926  Telegraph  Ave., 
Berkeley,  Cal. 

Coates  Clipper  Mfg.  Co.,  237  Chandler 
St.,  Worcester,  Mass. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  *‘H  & S." 
Keller  Mechanical  Engraving  Co.,  70 
Washington  St.,  Brooklyn,  N.  Y. 
Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

White  Dental  Mfg.  Co.,  The  S.  S.,  211  S. 
12th  St.,  Philadelphia,  Pa.  "S.  S. 
White.” 

DIES,  ARMATURE  CORE.— The  lamina- 
tions for  armature  cores  are  generally 
cut  from  the  sheet  in  a punch  press.  The 
‘slots  in  the  armature  are  usually  cut  in 
the  same  manner  or  in  a notching  machine. 
The  steel  dies  used  for  this  purpose  in  the 
presses,  though  simple  in  construction,  are 
of  importance  due  to  their  extensive  use  in 
the  manufacture  of  motors,  generators, 
transformers,  and  other  apparatus  using 
similar  laminated  cores. 

Manufacturers: 

Atcheson  Tool  & Die  Co.,  609  N.  4th  St., 
Columbus,  Ohio.  , 

Midwest  Mfg.  Go.,  117  N.  Wells  St.,  Chi- 

Modern  Tool,  Die  & Machine  Co.,  The, 
Columbus,  Ohio.  "Modern.” 

DIES  FOR  MOLDED  INSULATION.— 
Molded  insulation  has  come  into  very  ex- 
tensive use  due  not  only  to  its  insulating 
properties,  but  the  further  advantage  which 
it  possesses  that  it  may  be  molded  into  a 
one-piece  part  thus  eliminating  the  many 
small  pieces  of  an  equivalent  built-up  part. 
The  parts  must  frequently  be  very  exact 
in  their  dimensions  and  are  consequently 
pressed  in  dies.  Due  to  the  great  variety 
of  the  molded  forms  these  dies  are  usually 
of  special  design  suitable  to  the  form  and 
material  of  the  part. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  "Paragon.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111.  , t . 

Bucher-Smith  Co.,  East  Liverpool,  Ohio 
Gray  & Danielson  Mfg.  Co.,  579  Howard  j 
St.,  San  Francisco,  Cal. 

Hopewell  Insulation  & Mfg.  Co.,  Inc.. 

Hopewell.  Va.  _ _ „A 

Keller  Mechanical  Engraving  Co.,  70 
Washington  St.,  Brooklyn.  N.  Y. 

Kuhn  & Jacob  Machine  Tool  Co.,  28 
Wood  St.,  Trenton,  N.  J. 

Moise-Klinker  Co.,  369  Market  St..  San 
Francisco,  Cal. 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 
Recording  Devices  Co.,  The,  5th  & Nor- 
wood Sts.,  Dayton,  Ohio. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

DIES,  PIPE-THREAD  CUTTING.— A 
steel  or  iron  block  having  in  a central  op- 
ening spiral  steel  edges  for  cutting  a 
thread  on  a pipe  by  placing  the  die  in  a 
stock  or  holder  with  double  end  handles, 
and  turning  it  over  the  end  of  the  pipe. 
Even  though  the  die  body  is  of  iron  the 
spiral  cutting  edges  or  chasers  are  of 
steel.  The  die  holders  are  sometimes  made 
in  multiple  forms,  that  is,  to  hold  three 
or  four  dies  for  convenience  In  working 
where  only  three  or  four  different  sizes  of 
pipe  or  conduit  are  used,  as  in  electrical 
work.  Die  holders  are  also  made  for  use 
in  lathes  and  screw  machines.  Also  see 
Stocks,  die. 

Manufacturers: 

American  Tap  & Die  Co.,  Greenfield, 
Mass.  "Eagle.” 

Armstrong  Mfg.  Co.,  The,  Bridgeport, 
Conn.  . 

BORDEN  CO.,  THE,  Warren,  Ohio. 

"Beaver”,  "Square-End”. 

Carpenter  Tap  & Die  Co.,  The  J.  M., 
Pawtucket.  R.  I. 

Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  "Champion." 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie.  Pa. 

Geometric  Tool  Co..  The.  Blake  & Valley 
Sts.,  New  Haven,  Conn.  "Geometric  ” 


Greenfield  Tap  & Die  Corp..  Sanderson 
St.,  Greenfield,  Mass.  "Acorn”,  "Green 
River”,  "Lightning”,  "Little  Giant’  , 

"G.  T.  D.”.  "O.  K.” 

Greenfield  Tap  & Die  Corp.  of  Canada, 
Ltd..  Front  & York  PI.,  Galt,  Ont.,  Can. 
"Little  Giant”,  "Green  River”,  ‘Light- 
ning”, "O.  K.”,  "Greenfield”,  "Acorn. 
Ideal  Tool  & Mfg.  Co.,  Beaver  Falls,  Pa. 

"Ideal.”  _ 

Keystone  Die  Stock  Co.,  652  W.  47th 
St.,  Chicago.  111. 

Landis  Machine  Co..  Waynesboro.  Pa. 
Midwest  Mfg.  Co.,  117  N.  Wells  St.,  Chi- 
cago, 111.  ^ _ _ 

Morse  Twist  Drill  & Machine  Co.,  New 
Bedford.  Mass.  _ A « 

National  Acme  Co.,  The.  E.  131st  St.  & 
Coit  Rd.,  Cleveland,  Ohio.  Namco. 
National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri.  Montreal,  Que..  Can. 
Nye  Tool  & Machine  Works,  The,  108-28 
N.  Jefferson  St.,  Chicago,  111. 

Rapid  Tool  & Machine  Co.,  Ltd.,  174  St. 

Joseph  St.,  Lachine.  Que  * CaJY 
Toledo  Pipe  Threading  Machine  Co., 
The.  Toledo,  Ohio. 

Winter  Bros.  Co.,  Wrentham,  Mass. 
"Thistle  Brand.” 

DIES,  WIRE-DRAWING.— See  Wire- 
drawing dies. 

DIETZEL  PROCESS.— A process  pro- 
nosed  for  the  electrolytic  refining  of  silver 
hieh  in  copper;  it  is  in  reality  a combina 
tion  of  a process  for  electrolyttcally  d*-* 
solving  the  bullion  as  anode,  the  silver  be- 
ing  deposited  from  the  resuHlngsolutlon  by 
cementation  on  copper  in  other  vessels, 
when  the  desilverized  liquors  are  run  t 
the  cathode  compartment  of  the  electrolytic 
call  for  the  deposition  of  the  copper  at  tne 
same  time  more  silver  is  being  dissolved 
at  the  anode. 

DIETZGEN  CO.,  EUGEN E-— Chlcago.  Ill. 
Manufacturer  of  drawing  materials.  Busi 
ness  established  1*93.  Presldent  Joseph  . 
Dietzgen;  vice-president,  O.  L.  Baumbach; 
secretary  and  treasurer,  W.  H.  Lerch.  gen 
manager.  A.  Fred  Allin.  Main  office. 
166  W.  Monroe  St.,  Chicago,  111. 
offices  218  E.  23rd  St.,  New  York,  N.  Y., 

18  1st  St.,  San  Francisco,  Cal. : JgJCo1 mmon 
cf  New'  Orleans,  La.;  805  Liberty  Ave., 
Pittsburgh.  Pa.;  807  Chestnut  St..  Philadel- 
phia Pa  ; 407  10th  St.,  N.  W..  Washington, 

D.  C. 

DIFFERENCE  OF  ELECTRIC  POTEN- 
TIAL.—The  difference  of  potential 
two  points  due  to  an  electric  J®ld 
work  which  would  be  done  by  the  field _in 
moving  a unit  positive  charge  from  one 
point  to  the  other.  The  potential  of  one 
Mint.  B,  is  said  to  be  higher  than  that  of 
the  other.  C,  if  the  field  does  work  upon 
a positive  charge  which  moves  t™m  lB  to 
C P The  difference  of  potential  b®twejm 
two  points  is  commonly  expressed  Dy 
Vb Vc=E.  The  unit  difference  of  poten- 

tial in  the  practical  system  is  the  volt. 
The  potential  difference  between  two 
points  is  one  volt  when  it  requires  an  ex 
penditure  of  one  Joule  of  w5rtIt^>moy® 
coulomb  from  the  imlnt  ofhlgherto  the 
point  of  lower  potential.  Also  see  Volt. 

difference  of  magnetic  poten- 
tial.— The  potential  of  a point  Pi 
m/d,  and  of  P,  Is  m/d.  The  d fference  of 
potential  between  the  two  points  is  meas- 
ured by  the  work  required  to  move  unit 
magnet  pole  from  Pi  to  Pi  against  the  mag 
netic  force.  The  difference  of  magnetic 

potential  is  evidently  Vi—y*=m/dr-m/dj. 

Difference  of  magnetic  potential  between 
two  points  in  a magnetic  circuit  and  mag- 
netomotive force  are  physically  the  same 
quantities.  Magnetomotive  force  is  the 
difference  of  magnetic  Potential  al°nS a 
line  of  induction  in  the  field  back  to  the 
same  point  . 

DIFFERENTIAL  RELAY* — A relay  com- 
posed of  a differential  magnet,  con- 
structed so  that  equal  currents  in  the 
two  ■windings  produce  neutralizing  mag- 
netic fields.  In  telegraph  differential  re- 
lays, the  armature  is  held  in  a central 
position  by  the  action  of  springs  and  is 
attracted  to  either  side  only  at  the  time  a 
difference  in  current  value  exists. 

DIFFERENTIAL  STEEL  CAR  CO.— 
Findlay,  Ohio.  Manufacturer  of  electric 
dumping  cars  for  power  plant  and  mine 
service.  Business  established  1915.  Presi- 
dent and  treasurer,  H.  Fort  Flowers;  vice- 
president.  Leon  Fraser;  secretary  and  sales 
manager,  Shelley  G.  Hughes.  Branch  office 
141  Broadway,  New  York,  N.  Y. 
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DIFFERENTIAL  WINDING  FOR  GEN- 
ERATOR OR  MOTOR.— A method  of  con- 
necting the  shunt  and  series  fields  of  a 
compound  wound  -motor  or  generator  so 
that  these  fields  will  oppose  each  other. 

DIFFRACTION. — The  breaking  up  of  a 
beam  of  light  into  its  component  colors  or 
waves  of  different  wave  length,  due  to  in- 
terference of  the  rays  when  deflected  at 
the  edge  of  an  opaque  body  or  throbgh  a 
narrow  slit.  Also  see  Refraction. 

DIFFUSERS,  AUTOMOBILE  HEAD- 
LIGHT.— A general  term  applied  to  a class 
of  devices  sometimes  used  in  automobile 
headlights  for  the  purpose  of  scattering  the 
beam  or  shaft  of  light  given  by  the  usual 
parabolic  reflector.  This  diffusion  may  be 
accomplished  by  frosted  or  roughened  glass 
in  front  of  the  reflector,  or  by  a frosted 
lamp  in  the  reflector.  The  object  of  this 
diffusion  as  originally  proposed  was  to  re- 
duce the  danger  from  glare  in  the  eyes 
of  opposing  drivers,  but  this  plan  is  now 
generally  not  approved  by  experts  or  by 
headlight  laws  based  on  the  specifications 
of  the  Illuminating  Engineering  Society, 
and  the  Society  of  Automotive  Engineers, 
drafted  by  their  Headlight  Committees. 
This  is  because  it  has  been  found  that  if 
enough  light  is  thrown  on  the  road  with 
a diffusing  device,  so  much  is  scattered 
around  where  it  cannot  be  avoided  by  the 
eye  of  the  opposing  driver  that  the  glare 
is  very  serious. 

DIFFUSION  COEFFICIENT  OF  DIA- 
PHRAGMS.— The  rate  at  which  a solution 
on  one  side  of  a diaphragm  can  diffuse 
through  it  into  the  solution  on  the  other 
side.  This  property  depends  on  the  poros- 
ity of  the  diaphragm  and  the  size  of  the 
pores. 

DIFFUSION,  ELECTRIC  AND  MAG- 
NETIC.— A state  of  being  diffused,  spread 
out  or  dispersed.  It  is  applied  to  the  flow 
of  an  electric  current  through  a conduct- 
ing body  of  irregular  cross  section,  where 
the  current  tends  to  spread  out  in  every  di- 
rection and  hence  has  varying  densities. 
When  applied  to  electric  waves  it  refers 
to  their  dispersion  in  every  direction 
through  the  ether.  With  magnetic  flux 
or  lines  of  force  it  is  the  spread  or  extent 
of  the  magnetic  field  outside  of  the  direct 
path  between  poles. 

DIFFUSION  OF  FLUIDS.— The  mixing  of 
one  fluid  with  another  without  mechanical 
agitation;  or,  In  more  exact  words,  the 
equalization  of  the  concentration  of  a Bub- 
stance  throughout  the  -whole  space  occupied 
by  it.  Example:  A strong  solution  of  a 
salt  tends  to  diffuse  into  a weak  solution 
with  which  it  may  be  in  contact,  making 
a uniform  solution  of  the  whole. 

DIGGERS  AND  DIGGING  TOOLS,  POLE 
OR  POST  HOLE. — See  Augers,  earth;  Bars, 
digging  and  tamping;  Boring  machines, 
earth;  Shovels  and  spoons,  pole  or  post 
hole;  Spades,  pole  or  post  hole. 

DILCO. — Trade  name  for  incandescent 
lamps  manufactured  by  tlie  Desmond  In-i 
candescent  Lamp  Co.,  719-21  Bergen  Ave., 
Jersey  City,  N.  J. 

DILG  MFG.  & TRADING  CO.— 27  E. 
125th  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  fans,  motors,  generators,  buffers 
and  polishing  machines. 

DILL  MFG.  CO.,  THE.— 694  E.  82nd  St., 
Cleveland,  Ohio.  Manufacturer  of  electrical 
boxes.  Business  established  1909.  Presi- 
dent, J.  D.  Williamson;  vice-president  and 
general  manager,  E.  F.  Tobold;  secretary 
and  sales  manager,  A.  E.  Bronson;  treas- 
urer. A.  P.  Williamson. 

DILLON  ELECTRIC  CO.— Mahoning  Rd. 
& 11th  St.,  N.  E.,  Canton,  Ohio.  Manufac- 
turer of  electric  buffers  and  grinders. 
President  and  general  manager,  Charles  A. 
Dillon;  vice-president.  Howard  R.  Dillon; 
secretary,  A.  Forest  Krlng;  treasurer,  Ed- 
ward W.  Snyder. 

DILLON  STEAM  BOILER  WORKS, 

D.  M. — Fitchburg,  Mass.  Manufacturer  of 
boilers,  smoke  stacks,  penstocks  and  other 
power  plant  equipment.  President,  D.  M. 
Dillon;  vice-president  and  secretary,  D.  F. 
Dillon;  treasurer,  F.  N.  Dillon.  Main  office 
and  factory,  Fitchburg,  Mass.  Branch 
office,  30  Church  St.,  New  York,  N.  Y. 

DILUTION  LAW.— As  an  electrolytic  so- 
lution is  diluted,  between  opposite  parallel 
conducting  plates,  Its  electrical  conduct- 
ance tends  to  approach  a maximum  con- 
stant value.  This  is  supposed  to  indicate 
the  approach  to  complete  dissociation  of 
the  solute — stated  in  terms  of  the  dissocia- 
tion theory. 


DIM-A-LITE. — Trade  name  for  regu- 
lating fixture  socket  and  lamp  socket  dim- 
ming attachment  manufactured  by  the 
Wirt  Co.,  5221  Greene  St.,  Philadelphia,  Pa. 

DIM  IT. — Trade  name  for  automobile 
headlight  dimmers  manufactured  by  the 
Suburban  Lighting  Co.,  Toledo,  Ohio. 

DIMMERS,  AUTOMOBILE  AND  CAR 
HEADLIGHT. — A device  for  reducing  the 
brightness  or  candlepower  of  a headlight 
in  order  to  reduce  the  blinding  glare  or 
dazzle  in  the  eyes  of  those  facing  it. 
Dimming  is  usually  resorted  to  when  the 
automobile  or  interurban  car  enters  a-  city 
or  town  whose  street  lighting  eliminates 
the  need  for  high  illuminating  power  in 
the  headlight.  It  is  sometimes  accom- 
plished by  reducing  the  voltage  on  the 
lamp  by  resistance  or  by  the  use  of  small 
lamps  not  in  the  focus  of  the  reflector. 
Headlight  dimming  should  not  be  confused 
with  deflecting  and  diffusing  schemes, 
which  are  distinctly  different  attempts  to 
solve  the  glare  problem.  (Also  see  Head- 
lights, electric,  automobile.) 

Manufacturers: 

Allen-Bradley  Co.f  286  Greenfield  Ave., 
Milwaukee,  WIs. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  The 
Benjamin  Regulite  controls  the  pres- 
sure of  current  from 
the  Ford  car  magneto 
to  the  lamps.  Pre- 
vents lamps  being 
burned  out  through 
excess  voltage  and 
prevents  lamps  inter- 
fering with  the  igni- 
tion. Further  informa- 
Benjamin  tion  sent  on  request. — 
Regulite  Adv. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco.” 

Clamert  Mfg.  Co.,  Pittsburgh,  Pa. 
“Tirrill.” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Golden  Glow.’* 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago.  111.  (See 
display  adv.  page  1286.) 

Shaler  Co.,  C.  A.,  22  Jefferson  St.,  Wau- 
pun,  Wis. 

Suburban  Lighting  Co.,  Toledo,  Ohio. 
“Dimit.” 

DIMMERS,  LAMP  SOCKET.— These  are 
devices  for  turning  down  or  “dimming”  a 
single  incandescent  lamp.  They  are  made 
with  a standard  medium  lamp  base  to  fit 
into  any  ordinary  socket,  and  at  the  other 
end  are  provided  with  a simiiar  socket. 
They  contain  a compact  adjustable  re- 
sistor in  series  with  the  lamp.  The 
resistance  is  varied  either  continuously  or 
in  steps  by  a pair  of  pull  chains.  These 
dimmers  are  usually  limited  to  40  watts  or 
less.  They  are  a great  convenience  in 
hallways,  bathrooms,  nurseries,  etc.,  where 
a small  light  is  desired  that  can  be  quickly 
turned  up  to  full  candlepower.  For  dim- 
ming sockets  that  may  be  permanently  at- 
tached to  fixtures  see  Sockets,  dimming  or 
regulating. 

Manufacturers: 

Anylite  Electric  Co.,  Wall  St.,  Fort 
Wayne,  Ind.  “Anylite.” 

Wirt  Co..  5221  Greene  St.,  Philadelphia, 
Pa.  “Dlm-A-LiteJ* 

DIMMERS,  THEATER  OR  STAGE.— A 

theater  dimmer  is  a rheostat  in  series  with 
a group  of  incandescent  lamps  used  either 
for  theater  stage  or  auditorium  lighting. 
Rheostats  for  this  service  are  of  the  sliding 
contact  type  and  have  a very  large  number 
of  steps  so  that  the  change  in  illumination 
is  gradual.  A separate  rheostat  may  be 
provided  for  each  circuit,  but  the  operating 
levers  are  usually  arranged  so  that  any 
group  or  all  of  the  rheostats  may  be  op- 
erated at  one  time  by  a master  lever,  for 
instance,  all  the  auditorium  lights  except 
the  emergency  lights.  Where  multicolor 
or  polychrome  lighting  is  used,  the  dim- 
ming resistance  for  the  lamps  of  one  color 
may  be  increased,  while  that  of  another 
color  is  reduced  to  produce  a gradual 
transition  from  one  color  to  another  or  to 
produce  a composite  color. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 
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BRENKERT  LIGHT  PROJECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich. 
“Crescent.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Dimmers  have 
been  in  service  since  electricity  was 
first  used  for  stage  lighting.  The  large 
and  heavy  dimmers  known  to  pioneer 
electricians  have  long  since  given  way 
to  circular  plate  dimmers.  The  latest 
design  of  dimmer  plate  can  be  provided, 
where  necessary,  with  a resistor  on 
each  side  of  the  base.  This  really 
makes  one  plate  equal  to  two  of  the 
older  type.  Each  side  may  be  used  as  a 
dimmer  for  a separate  group  of  carbon- 
filament  or  tungsten  lamps,  or  one  of 
these  plates  may  be  used  as  a complete 
two-wire  or  three-wire  dimmer.  The 
contact  buttons  are  of  punched  copper, 
ground  smooth,  so  that  there  is  very 
little  friction  between  them  and  the 
contact  lever.  Operation  is  very  easy. 
The  terminals  are  of  brass  and  are 
mounted  on  the  circumference  of  the 
plate,  where  they  are  easily  accessible. 
The  well-known  rack  and  pinion  drive, 
first  employed  on  Cutler-Hammer  dim- 
mers, is  used  for  moving  the  brushes 
over  the  contact  segments.  The  length 
of  the  operating  levers  makes  it  possi- 
ble to  obtain  very  gradual  movement 
without  jerky  motions  and  consequent 


A Bank  of  C-H  Theater  Dimmers 


poor  dimming  effects.  As  every  C-H 
Dimmer  Plate  is  a complete  self-con- 
tained piece  of  apparatus,  it  can  be 
removed  or  replaced  easily,  and  can  be 
operated  alone  or  in  connection  with 
others  by  individual  or  master  levers; 
110  steps  of  resistor  are  provided.  The 
capacities  of  dimmers  vary  in  lamp 
wattage  from  450  to  13,200  watts.  A few 
plates  or  many  may  be  installed,  ac- 
cording to  requirements.  More  may  be 
added,  as  occasion  may  require.  Two 
types  of  dimmers  are  manufactured — 
interlocking  and  noninterlocking.  Th*» 
interlocking  mechanism  enables  any 
number  of  plates  to  be  operated  at  one 
time  by  means  of  a master  lever.  Non- 
interlocking dimmers  must  be  operated 
by  individual  levers.  In  cases  where  a 
dimmer  is  desired  simply  for  the  purpose 
of  controlling  a number  of  separate 
lighting  circuits,  as  in  a church  or 
public  hall,  the  noninterlocking  type  will 
usually  answer  all  requirements;  but  in 
theaters,  moving-picture  houses,  lodge 
rooms  and  wherever  impressive  lighting 
effects  are  desired,  interlocking  dimmers 
should  be  used.  The  interlock  makes  it 
possible  to  secure  gradual  changes  and 
blendings  of  color,  which  would  other- 
wise be  impossible  of  attainment.  By 
means  of  the  C-H  Interlocking  mechan- 
ism, individual  levers  may  be  set  at 
points  giving  various  degrees  of  illum- 
ination, and  then  all  picked  up,  one  after 
another,  by  employing  the  master  lever 
or  wheel  alone.  See  display  adv.  pages 
1225-1230.— Adv. 

Electrical  Products  Corp,  1128-34  W. 
16th  St..  Los  Angeles,  Cal. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St., 
Kansas  City,  Mo. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St.,  Chicago,  111.  (See 
display  adv.  page  1286.) 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York.  N.  Y. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 

DINGS  MAGNETIC  SEPARATOR  CO 

Milwaukee,  Wis.  Manufacturer  of  mag- 
netic separators  and  electromagnets. 
President,  R.  A.  Manegold;  vice-president, 
F.  W.  Manegold;  secretary,  W.  E.  Wehr; 
sales  manager,  P.  R.  Hines.  Main  office 
and  factory,  800  Smith  St.,  Milwaukee,  Wis. 
Branch  offices,  32  E.  42nd  St.,  New  York, 
N.  Y. ; 1718  California  Ave.,  Denver  Colo.; 
18  Columbia  St.,  W.,  Detroit,  Mich.;  905 
4th  Ave.,  Richmond,  Va. 
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DINKEYS,  POLE.— Small  two-wheeled 
carts  used  for  moving  poles  in  line  con- 
struction. A dinkey  is  usually  made  to 
carry  one  pole  only,  the  pole  lying  across 
the  top  of  the  cart. 

Manufacturers: 

Dicke  Tool  Co.,  The,  Downer’s  Grove, 

111. 

DIPLOMA. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DIRECT  CURRENT.— The  name  applied 
to  an  electric  current  that  flows  contin- 
uously in  the  same  direction.  Electric 
primary  and  storage  cells  are  sources  of 
direct  e.  m.  f.  and  produce  direct  currents. 
A direct  current  may  be  continuous  or 
pulsating,  but  ordinarily  a continuous  or 
nonpulsating  current  is  implied.  The  term 
“undirectlonal  current”  is  sometimes  used 
In  place  of  ‘‘direct  current.”  The  abbre- 
viation d-c.  is  often  used  for  direct  cur- 
rent, especially  when  used  adjectively,  aB 
d-c.  motor,  d-c.  circuit. 

DIRECT  SEPARATOR  CO. — Syracuse, 
N.  Y.  Manufacturer  of  steam  separators. 

DIRECTION  FINDERS,  RADIO.— Radio 
direction  finders  consist  of  a loop  antenna 
free  to  turn  on  a calibrated  circular  scale, 
and  a sensitive  receiving  apparatus.  They 
make  it  possible  to  determine  accurately 
the  direction  from  which  signals  being 
received  are  sent.  * Thev  are  often  called 
radio  compasses.  For  a more  detailed  de- 
scription see  Compasses,  Radio. 

DIRECTION  FINDING,  RADIO.— Certain 
radio  antennas  have  directional  character- 
istics which  make  it  possible  for  the  re- 
ceiving station  to  determine  the  direction 
of  the  transmitting  station.  Loop  antennas 
are  best  adapted  for  direction  finding. 
They  receive  best  when  placed  with  their 
plane  in  line  with  the  transmitting  station 
and  poorest  when  perpendicular  to  that 
line.  A number  of  direction-finding  or 
radio-compass  stations  have  been  estab- 
lished at  seaports.  Signals  from  a vessel 
at  sea  are  received  simultaneously  upon 
two  loops  several  miles  apart  and  direc- 
tions determined  which  enable  the  exact 
location  of  the  ship  to  be  calculated. 

DIRECTION  OF  CURRENT  FLOW.— The 
direction  in  which  an  electric  current  is 
assumed  to  flow  Is  from  a positively  elec- 
trified body  to  a negatively  electrified  body. 
This  is  based  on  the  assumption  that  the 
positive  state  or  positive  potential  is  higher 
than  the  corresponding  negative  potential 
or  state.  It  is  only  a convenience  to 
ascribe  this  as  the  actual  direction.  Also 
see  Current,  electric. 

DIRECTION  OF  MAGNETIC  FLUX.— 

The  direction  In  which  magnetic  lines  of 
force  are  conventionally  assumed  to  flow 
when  passing  on  the  outside  of  a magnet 
is  out  from  the  north -seeking  pole  through 
the  air,  re-entering  the  south-seeking  pole. 
Within  the  magnet  the  direction  of  flow  is 
from  south  to  north  poles. 

DIRIGO. — Trade  name  for  tanks,  pen- 
stocks and  towers  made  by  Stevens  Tank 
& 'J’ower  Co.,  9-23  Center  St.,  Auburn,  Ma. 

DISCHARGERS,  ELECTROSTATIC— See 
Neutralizers,  static  electricity. 

DISCHARGERS,  RADIO.  — See..  Spark 
gaps,  radio. 

DISCONNECT. — The  act  of  severing  a 
telephone  connection.  It  Involves  restor- 
ing to  normal  the  apparatus  used  to  con- 
nect the  two  telephones.  The  term  may 
also  be  applied  to  severing  the  connection 
of  any  electric  circuit,  although  the  more 
common  expression  is  “to  open”  the  cir- 
cuit. A disconnecting  switch  is  sometimes 
called  a disconnect  or  a disconnector. 

DISCONNECTING  S W I T C H E S.— See 
Switches,  disconnecting. 

DISCONNECTIVES,  EMERGENCY,  FOR 
DISTRIBUTION  CIRCUITS.— In  a-c.  sys- 
tems the  lines  cannot  be  arranged  to  cut 
out  a section  automatically  except  by  the 
use  of  relays  and  oil  switches.  The  ex- 
pense of  these  is  Justified  only  on  impor- 
tant transmission  networks.  The  usual 
procedure  in  distributing  circuits  is,  there- 
fore, to  operate  each  main  branch  or  a 
feeder  independently  from  one  source  of 
supply.  At  all  points  where  branches  from 
other  circuits  are  accessible  they  are 
brought  together  and  equipped  with  emer- 
gency disconnectives  on  a pole  top  or  in  a 
manhole.  In  case  of  trouble  on  the  normal 
source  of  supply,  the  repair  man  opens  the 
disconnectives  at  that  point  and  closes 
them  at  the  emergency  point,  thus  restor- 


ing service  on  branches  of  the  circuit 
which  are  not  involved  in  the  trouble. 

On  overhead  circuits  the  disconnectives 
may  be  fuse  boxes,  disconnecting  type 
single-conductor  porcelain  potheads,  or 
knife  switches.  Oil  switches,  disconnecting 
potheads,  or  pothead  switching  boxes  are 
used  for  underground  circuits.  It  is  rarely 
necessary  to  interrupt  any  considerable 
flow  of  current  in  handling  emergency  dis- 
connectives, and  oil  switches  are  required 
only  where  large  loads  are  involved. 

DISCONNECTORS  OR  DISCONNECTS. 
— See  Switches,  disconnecting. 

DISFICO. — Trade  name  for  fiber  insula- 
tion manufactured  by  the  Diamond  State 
Fibre  Co.,  Bridgeport,  Pa. 

DISHES,  CHAFING,  ELECTRIC.— Elec- 
trically heated  covered  dishes  for  use  on 
the  table  for  cooking  or  warming  food 
served  directly  from  the  dish.  They  are 
mostly  used  for  light  meals,  such  as  in 
cooking  fudge,  rarebits,  macaroni  and  va- 
rious creamed  dishes.  The  dishes  are  made 
to  add  to  the  attractiveness  of  the  table 
and  are  usually  of  copper,  highly  polished, 
or  are  given  a heavy  nickel  or  silver 
plating. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty” chafing  dish,  in  two  designs. 
Made  of  heavy  copper  finished  in  pol- 
ished nickel,  double  tin  lined  and 
equipped  with  safety  fuse  plug  to 
prevent  burning  out  element.  Ebony 
finished  wood  handles.  Complete  with 
a 6-ft.  twin  conductor,  gray  silk  cord, 
detachable  plugs  and  attachment  plug. 
— Adv. 

Bramliall,  Deane  Co.,  261-265  W.  36th  St.j 
New'  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Out.,  Can. 
“Hotpoint,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

EDISON  ELECTRIC  APLIANCE  CO., 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
The  chafing  dish  illustrated  is  con- 
structed throughout  of  heavy  sheet 
copper,  nickel  plated  and  polished.  It 
is  10 ^ ins.  high  and  9 ins.  in  diameter. 
The  design  is  a mission  style  of  splen- 


“Hotpolnt"  Chafing  Dish 


did  design.  The  Seating  element  is  lo- 
cated in  center  of  water  pan  making  it 
most  efficient.  Two  heats  are  obtained 
by  inserting  switch  in  either  receptacle. 
In  addition  to  the  chafing  dish  shown, 
two  more,  different  in  design,  are 
manufactured.  The  capacity  of  the 
food  pan  in  all  is  4%  pints.  Wattage. 
450  and  225.  Comes  complete  with 
cord,  attachment  plug  and  interchange- 
able plug.  See  display  adv.  page  1292-3. 
— Adv. 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
“Royal -Rochester.” 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

DISHWARMERS,  E L E C T R I C.— See 
Warmers,  plate  or  dish. 

DISHWASHERS,  MOTOR  - D R I V E N, 
HOTEL  TYPE.— These  are  motor-driven 
machines  operating  in  most  cases  on  the 
same  principles  as  the  household  types 
described  in  the  next  classification.  For 
hotels,  restaurants,  clubhouses,  Institutions, 
etc.,  these  represent  much  economy  in 
labor  cost  of  kitchen  assistants.  They  are 
built  In  various  capacities,  some  being  able 
to  contain  several  hundred  dishes  at  one 
time.  They  are  almost  invariably  perma- 
nently connected  to  the  plumbing  system 
so  that  hot  water  can  be  supplied  and 
soiled  water  drained  off  by  merely  turning 
the  proper  valves.  Where  large  baskets 
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are  used  to  contain  the  dishes,  a simple 
form  of  hoist  is  sometimes  provided  to  lift 
the  baskets  out  of  the  steaming  tank  and 
also  to  lower  freshly  loaded  baskets  into  It. 

Manufacturers: 

Blakeslee  & Co.,  G.  S.,  Cicero,  111. 
“Niagara,”  “U.  S.”,  “Rotary.” 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Colt’ 8 Patent  Fire  Arms  Mfg.  Co.,  Hart- 
ford, Conn.  “Autosan.”  (Exclusive 
distributors.  Couch  & Dean,  1480  Broad- 
way, New  York,  N.  Y.) 

Crescent  Washing  Machine  Co.,  New 
Rochelle,  N.  Y.  “Crescent.” 

Dunn  Mfg.  Co.,  180  N.  Dearborn  St., 
Chicago,  111.  “Dunn’s.” 

Fearless  Dishwasher  Co.,  Inc.,  175-179 
Colvin  St.,  Rochester,  N.  Y.  “Fear- 
less.” 

Hamilton-Low  Co.,  Jersey  City,  N.  J. 
“P.  D.”,  “Vortex”,  "Champion.” 

Insinger  Co.,  4651  Stenton  Ave.,  Philadel- 
phia, Pa. 

MERMAID  DISH  WASHER  CO.,  61  Hub- 
bard St.,  Middletown,  Conn.  See  Dish- 
washers, motor  driven,  household  type. 
— Adv. 

Redmon,  Edgar  & Redmon,  218  S.  1st  St.. 
W..  Cedar  Rapids.  Iowa.  “E  Z Way.” 

Success  Dish  Washing  Machine  Co.,  The, 
640  Cushman  St.,  Wooster,  Ohio. 
“Success.” 

Street  & Co.,  F.  G.,  132  Nassau  St.,  New 
York,  N.  Y.  “Victor.” 

Tupper  Mfg.  Co.,  1122  W.  47th  St.,  Seat- 
tle. Wash.  “Tupper.” 

Walker  Bros.  Co.,  225  Walton  St.,  Syra- 
cuse, N.  Y. 

DISHWASHERS,  MOTOR  -DRIVEN. 
HOUSEHOLD  TYPE.— Medium-sized  metal 
tanks  into  which  dishes  in  wooden  or  metal 
baskets  are  placed.  A motor-driven  pump 
forces  hot  soapy  water  around  the  dishes 
or,  as  in  another  type,  the  motor  operates 
gears  bv  which  motion  is  imparted  to  the 
dish  racks,  thus  moving  the  dishes  through 
the  hot  soapy  water  in  the  tank.  In  some 
machines  the  dishes  are  also  rinsed,  after 
the  washing  w'ater  has  been  drained  off, 
by  spraying  hot  clean  water  among  or 
over  the  dishes.  Some  types  of  household 
dishwashers  are  portable,  being  mounted 
on  casters  so  they  may  be  moved  into  an 
out-of-the-way  corner  in  the  kitchen  when 
not  in  use;  these  require  the  water  to  be 
drained  off  into  a pail.  Others  are  per- 
manently connected  to  the  plumbing  so 
that  the  hot  water  may  be  poured  in  by 
merely  turning  a faucet  and  the  drain  wa- 
ter run  off  to  the  soil  pipe  by  opening  a 
valve  without  lifting  any  water  in  either 
case. 

Household  dishwashers  prove  a source  of 
economy  in  large  households,  as  they  may 
eliminate  the  need  for  a servant.  In  any 
case  they  are  a means  of  performing  one 
of  the  most  disagreeable  household  duties 
and  doing  it  in  a far  more  sanitary  man- 
ner than  can  be  done  by  the  ordinary 
methods  using  a quickly  soiled  (and  usually 
foul-smelling)  dishcloth  in  a pan  of  greasy 
water  with  little  or  no  subsequent  rinsing, 
but  depending  on  the  final  drying  with  a 
dishtowel  of  questionable  cleanliness  to 
wipe  off  the  greasy  film  on  the  dishes. 

In  the  electric  dishwasher  the  dishes  are 
set  on  edge  in  baskets  so  that  the  spray 
can  reach  every  part  of  their  surface.  Very 
hot  water  with  a little  soap  will  loosen 
any  grease,  egg  or  other  dried  stain  in  a 
few  minutes.  The  soiled  water  is  drained 
off  and  clean,  hot  water'  sprayed  or 
splashed  over  the  dishes,  rinsing  them  ef- 
fectively. The  heat  of  the  tank  will  Itself 
dry  the  dishes  if  they  are  left  standing  in 
it  for  a few  minutes.  They  are  then  ready 
to  be  put  away  without  having  been 
touched  by  any  cloth  or  even  by  the  hands 
during  the  washing,  rinsing  and  drying 
processes.  The  power  consumption  of  such 
a dishwasher  seldom  exceeds  300  watts, 
since  only  a small  (fractional -horsepower) 
motor  need  be  used. 

Manufacturers: 

Atlas  Iron.  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W..  Toronto,  Ont., 
Can. 

Blakeslee  & Co.,  G.  S..  Cicero,  111. 
“Niagara.”  “U.  S.’\  “Rotary.” 

Bramhall,  Deane  Co.,  261-265  W.  36th  St, 
New  York,  N.  Y.  “Deane.” 

Conover  Mfg.  Co..  565  W.  Van  Buren  St., 
Chicago.  111.  “Queen  of  the  Kitchen.” 

Dow  Mfg.  Co.,  Braintree,  Mass.  “P. 
D.  Q.” 

Dunn  Mfg.  Co.,  180  N.  Dearborn  St., 
Chicago,  111.  “Dunn’s." 
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FITZGERALD  MFG.  CO.,  THE,  Torring- 
ton,  Conn.  “Star." 

Happy  Home  Industries,  Madison  Bldg., 
Detroit,  Mich.  "Happy  Home.” 

Hollis,  R.  E.,  651  N.  Parkside  Ave.,  Chi- 
cago. 111.  "Hollis.” 

Hyfleld  Mfg.  Co.,  The.  21  Walker  St., 
New  York,  N.  Y.  "Easy  Done.” 

International  X-Ray  Corp,  326  Broadway, 
New  York,  N.  Y. 

Jewel  Electric  & Mfg.  Co.,  5426  N.  Broad- 
way, Chicago,  111. 

MERMAID  DISH  WASHER  CO..  61  Hub- 
bard St.,  Middletown,  Conn.  The  "Mer- 
maid” dish  washer  consists  of  a cop- 
per tank  28  ins.  long,  18  ins.  wide,  and 
12  ins.  deep,  set  upon  four  sturdy  angle 
iron  legs.  Into  this  tank  fits  a sub- 
stantial electrically  welded  steel  wire 
tray  of  special  design,  in  which  the 
soiled  dishes  are  loosely  nested.  The 
center  of  the  washing  pan  or  tank,  at 
the  bottom,  has  a conical  depression 


Mermaid  Dish  Washer 


into  which  fits  a two-bladed  dasher, 
driven  through  a worm  gear  by  a ^ 
h.  p.  motor.  Below  the  dasher,  at  the 
front,  is  a drain  of  ample  diameter. 
Dishes,  glassware  and  tinware  may  all 
be  washed  together,  the  time  required 
for  washing  each  trayful  being  from 
four  to  six  minutes.  The  machine  is 
self-cleaning  and  will  not  clog  or  sour. 
If  desired,  it  may  be  attached  perma- 
nently to  the  plumbing  by  any  plumber 
at  slight  expense. — Adv. 

Redmon.  Edgar  & Redmon,  218  S.  1st 
St.,  W.f  Cedar  Rapids,  Iowa,  "EZ- 
Way.” 

Tupper  Mfg.  Co.,  Seattle,  Wash. 

Walker  Bros.  Co.,  225  Walton  St.,  Syra- 
cuse, N.  Y. 

Whirlpool  Mfg.  Co.,  1629  Chestnut  St., 
Philadelphia.  Pa.  "Whirlpool." 

DISINFECTORS  FOR  CLOTHING,  BED- 
DING,  ETC. — These  devices  are  used  for 
disinfecting  clothing  and  bedding  in  camps 
or  in  hospitals,  also  for  sterilizing  dress- 
ings or  similar  materials.  The  larger  types 
are  steam -operated  only:  the  smaller  types 
sometimes  use  electrical  heating  elements. 
The  device  usually  consists  of  a jacketed 
cylinder  or  similar  chamber  In  which  the 
material  is  placed,  and  various  devices  for 
control  of  the  temperature,  pressure  and 
circulation  of  the  gas  or  steam.  The  cham- 
ber is  generally  operated  with  a partial 
vacuum. 

Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa. 
"American"  (Kinyoun-Francis  type). 

DISINTEGRATION  OF  ELECTRODES.— 
The  crumbling  or  deterioration  of  struc- 
ture caused  by  uneven  attack  of  the  elec- 
trolytic action  thereon.  It  is  particularly 
noticeable  in  carbdh  electrodes  used  as 
anodes  in  sulphate  solutions,  where  one  part 
of  the  carbon,  perhaps  a part  of  the  binder, 
is  attacked  by  the  electrolytic  action,  and 
the  whole  electrode  soon  breaks  down  into 
a sandy  or  granular  residue. 

DISK  ARMATURE. — An  armature  having 
a core  quite  thin  in  a direction  parallel  to 
the  shaft  with  the  active  conductors  dis- 
posed on  the  flat  ends.  The  disk  armature 
revolves  between  poles  whose  cores  are 
parallel  to  the  shaft.  It  Is  almost  an  obso- 
lete form. 


DISK  STOVES,  ELECTRIC.— See  Stoves, 
electric,  disk  or  table. 

DISKS,  ARMATURE.— Thin  circular 
sheets  of  electrical  iron  or  steel  from  which 
the  core  of  a rotating  armature  is  built 
after  notches  have  been  cut  in  for  forming 
the  slots.  See  Armature  punchings. 

DISKS,  GRAPHITE,  RESISTANCE.— If 
a number  of  plates  or  disks  of  graphite, 
piled  into  a column,  are  placed  in  an  elec- 
tric circuit  and  pressure  applied  to  the 
ends,  it  will  be  found  that  the  resistance 
of  the  pile  will  vary  approximately  inverse- 
ly as  the  pressure  applied.  This  principle 
is  utilized  in  certain  types  of  rheostat? 
known  as  the  compression  type.  They  have 
the  advantage  of  an  almost  perfectly  uni- 
form variation  in  resistance  and  compara- 
tively small  bulk.  The  disks  are  generally 
circular  in  shape  and  of  thickness  and 
diameter  suitable  to  the  type  of  rheostat. 
They  usually  are  mounted  on  an  insulated 
rod,  within  a tube  or  in  some  laboratory 
forms  simply  lie  in  an  open  trough.  Extra 
disks  or  plates  of  graphite  should  be  avail- 
able to  replace  any  that  may  be  broken. 

Manufacturers: 

Allen-Bradley  Co..  286  Greenfield  Ave.. 
Milwaukee,  Wis. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore.” 

DISPATCHERS,  ELEVATOR. — In  the 
simple  types  these  are  push-button  signal- 
ing systems  by  which  the  starter  for  a 
group  of  elevators  may  indicate  to  the  in- 
dividual operators  by  means  of  a bell,  buz- 
zer or  lamp  signal,  when  to  start  up  or 
down  on  their  trips.  In  dispatching  sys- 
tems that  are  more  or  less  automatic  the 
equipment  becomes  somewhat  more  com- 
plex. In  one  outfit  the  operation  is  entirely 
automatic:  the  equipment  consists  of  a 
small  motor-generator  set  that  gives  a* 
definite  time  intervals  a low-voltage  signal 
for  each  car  In  turn,  both  at  the  bottbm 
and  top  of  the  shaft,  so  that  operation  of 
the  cars  Is  timed  with  precision.  The  time 
interval  can  be  adjusted  to  suit  the  heavier 
traffic  at  times  of  starting  and  quitting 
work,  noon-hour  traffic,  etc.,  and  individual 
cars  can  be  cut  out  of  the  signal  cycle. 
Such  an  automatic  dispatcher  may  be  in- 
stalled in  the  office  of  the  superintendent 
of  the  building  and  may  have  as  an  auxil- 
iary a signal  system  to  show  visually  bv 
lamps  the  position  of  each  car  at  all  times. 

Manufacturers: 

Lockwood  & Almquist,  Inc.,  218  E.  42nd 
St.,  New  York,  N.  Y. 

DISPATCHING  OF  RAILROAD  TRAINS 
BY  TELEPHONE. — The  movement  of 
steam  railroad  trains  by  telegraph  was  be- 
gun in  the  year  1850,  and  in  the  early 
eighties  of  the  past  century,  shortly  after 
the  telephone  was  introduced,  the  use  of 
the  telephone  for  train  dispatching  pur- 
poses was  adopted  on  small  sections  of 
railroad  in  various  parts  of  the  country 
It  was  not.  however,  until  1907  that  the 
telephone  was  extensively  applied  to  train 
operation  on  large  trunk  railroads.  At  the 
present  time,  perhaps  60%  of  the  railroad 
mileage  of  the  United  States  and  Canada 
is  so  operated. 

Telegraph  apparatus  is  simpler  and  less 
expensive  than  telephone  equipment,  but 
telegraph  operation  requires  specially 
trained  Morse  operators,  while  the  tele- 
phone may  be  used  by  any  intelligent  per- 
son with  normal  voice  and  hearing.  Also, 
trainmen  themselves  may  by  means  of  the 
telephone  talk  directly  with  dispatchers  and 
officials  when  occasion  demands. 

Although  satisfactory  telephone  service 
requires  that  a pair  of  wires  be  used  as  a 
circuit,  while  the  telegraph  requires  but  a 
single  wire,  telephone  engineers  have  de- 
veloped systems  whereby  a pair  of  tele- 
phone wires  may  be  used  as  a telephone 
circuit  and  simultaneously,  as  one  or  two 
telegraph  circuits;  this  is  known  as  a com- 
posite system.  In  railroad  service  com- 
binations of  physical  and  phantom  tele- 
phone circuits  are  also  widely  used. 

Selective  calling  devices,  which  were  in 
use  as  early  as  1890,  have  within  the  past 
fifteen  years  been  improved  so  that  today 
there  are  various  d-c.  and  a-c.  types  of 
selector  in  use  on  railroad  telephone  dis- 
patching circuits.  Dispatchers  at  terminal 
offices  are  provided  with  calling  keys,  which 
send  out  combinations  of  impulses  designed 
to  ring  a bell  at  any  desired  way  station, 
thus  attracting  the  attention  of  the  opera- 
tor in  charge.  Recent  improvements  in 
selector  circuits  and  apparatus  developed 
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by  Rhoads  make  possible  an  "answer  back" 
signal,  enabling  the  dispatcher  to  know 
positively  whether  or  not  the  signal  bell  at 
a station  called  has  operated. 

In  the  interest  of  economy  of  line  wire 
the  development  of  telephone  train  dis- 
patching has  been  closely  identified  with 
advances  made  in  telephony  and  telegraphy. 
The  greater  the  number  of  talking  and  tele- 
graph circuits  that  may  be  obtained  with  a 
given  number  of  line  wires,  the  greater  is 
the  economy  in  main  line  wires  required. 
Standard  telephone  repeating  coils,  retarda- 
tion coils  and  condenser  arrangements  are 
used  in  hooking  up  circuits  for  simultane- 
ous telephone  and  telegraph  use. 

The  Telegraph  and  Telephone  Division  of 
the  American  Railroad  Association  now  has 
ready  for  distribution  to  its  members 
standard  circuit  diagrams  for  connecting 
up  telephone  train  dispatching  circuits. 

DISPERSION.  COEFFICIENT  OF.— The 
ratio  of  the  total  flux  per  pole  developed 
by  the  excitation  of  a generator  or  motor 
to  the  flux  which  is  useful  by  cutting  the 
armature  conductors.  In  salient-pole  ma- 
chines, the  value  of  this  coefficient  is  gen- 
erally between  1.10  and  1.25.  It  is  also 
called  the  "leakage  coefficient." 

DISPLACEMENT  CURRENT.— When  a 
• circuit  containing  a condenser  has  a source 
of  alternating  current  applied  to  it  an  elec- 
tric strain  is  set  up  in  the  insulating  me- 
dium of  the  condenser  which  reverses  in 
direction  for  every  alternation  of  the  cur- 
rent. This  electric  strain  is  called  electric 
displacement  and  its  variation  gives  rise 
to  a so-called  displacement  current. 

DISPLAY  BOARDS,  FIXTURES,  RACKS 
AND  STANDS. — This  classification  includes 
all  such  fixtures,  racks,  boards  or  stands 
upon  which  one  or  more  articles  may  be 
displayed,  applying  particulaly  to  those  de- 
signed for  electrical  goods,  such  as  auto- 
mobile lamps,  flashlights,  wire  samples, 
fuses,  wiring  fittings  and  supplies,  etc. 
Much  thought  has  been  given  to  the  de- 
sign and  manufacture  of  such  display 
equipment  so  that  the  articles  may  be  at- 
tractively and  effectively  exhibited  in  the 
windows  and  in  the  interior  of  electric 
shops.  Also  see  Tables,  display. 

Manufacturers: 

Acme  Level  & Mfg.  Co.,  Toledo,  Ohio. 
"Dunbar." 

Bulletin  Machine  Co.,  10-16  Lock  St., 
Buffalo,  N.  Y.  (Display  boards.) 

Heller  & Co.,  W.  C.,  Montpelier,  Ohio. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

PERRY  ROTARY  FIXTURE  CO.,  INC., 
Meridian,  Miss. 

Stevens  & Co.,  375  Broadway,  New  York, 
N.  Y.  "Heller.” 

DISPLAY  STAGE  LIGHTING  CO — 314 

W.  44th  St.,  New  York,  N.  Y.  Manufac- 
turer of  stage  lighting  equipment.  Presi- 
dent, John  Higham;  vice-president,  M.  E. 
Kelly;  secretary  and  treasurer,  W.  E.  Price. 

DISRUPTIVE  CRITICAL  VOLTAGE.— 
The  voltage  to  neutral  at  which  the  dis- 
ruptive voltage  gradient  is  reached  at  the 
surface  of  a conductor. 

DISRUPTIVE  VOLTAGE  GRADIENT.— 
The  voltage  gradient  at  the  surface  of  the 
conductor  at  which  a silent  discharge  will 
take  place.  It  depends  upon  several  fac- 
tors. See  Corona. 

DISSOCIATION. — A chemical  term  desig- 
nating the  spontaneous  breaking  down  of 
a compound  into  two  or  more  constitu- 
ents, without  the  aid  of  any  other  chemical 
agency.  Examples:  By  heat  alone,  cal- 
cium carbonate  is  broken  up  into  calcium 
oxide  and  carbon  dioxide;  at  a high  tem- 
perature an  iodine  molecule,  la,  breaks  down 
into  iodine  atoms,  21;  at  very  high  tempera- 
tures, water  vapor  dissociates  partially  into 
oxygen  and  hydrogen  gas. 

DISSOCIATION  THEORY.— A theory  of 
the  nature  of  solutions,  which  regards  salts 
dissolved  in  a solvent  as  being  more  or  less 
dissociated  into  their  constituent  parts. 
As  usually  set  forth,  only  such  solutions 
are  considered  dissociated  as  are  electro- 
lytically  conducting,  and  the  dissociation  is 
predicated  as  being  Into  the  ionic  constitu- 
ents, that  is,  into  such  constituent  parts  as 
would  constitute  the  ions  when  an  elec- 
trolyzing current  was  passed  through  the 
solution.  For  this  reason  it  is  usually 
called  the  ionization  theory,  since  the  as- 
sumed decomposition  is  not  identical  with 
ordinary  chemical  dissociation,  and  the  use 
of  the  latter  term  is  confusing  and  a mis- 
nomer. Modern  thought  regards  the 
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“ionization”  as  also  unreal,  since  it  predi- 
cates the  existence  of  ions  before  an  elec- 
trolyzing current  is  applied.  Both  terms 
are,  therefore,  fanciful,  and  both  theories 
are  being  replaced  by  the  “solvate  theory,” 
which  regards  the  solvent  as  forming  com- 
pounds with  the  constituents  of  the  salt 
dissolved  (solute).  See  Solvate  theory. 

DISSTON  & SONS,  INC.,  HENRY.— 
Tacony,  Philadelphia,  Pa.  Manufacturer  of 
hand  and  motor-driven  saws.  Business  es- 
tablished 1840.  President  and  treasurer, 
Frank  Disston;  vice-presidents,  E.  B.  Rob- 
erts, Henry  Disston;  William  D.  Disston, 
Horace  Disston,  Hamilton  Disston;  secre- 
tary and  general  manager,  E.  B.  Roberts; 
treasurer.  Frank  Disston;  sales  manager, 
Horace  Disston.  Main  office,  Tacony,  Phil- 
adelphia, Pa.  Factories,  Tacony,  Philadel- 
phia, Pa.;  Seattle,  Wash.;  Toronto,  Ont., 
Can.  Branch  offices,  Chicago,  111.;  San 
Francisco,  Cal.;  Boston,  Mass.;  Cincinnati, 
Ohio;  Seattle,  Wash.;  New  Orleans,  La.; 
Memphis.  Tenn.;  Bangor,  Me.;  Portland 
Ore.;  New  York,  N.  Y. ; Henry  Disston  & 
Sons,  Ltd.,  Toronto,  Ont.,  Can.;  Vancouver, 
B.  C.,  Can 

DISTEEL. — Trade  name  for  wheels  for 
electric  vehicles  and  trucks  manufactured 
by  the  Detroit  Pressed  Steel  Co.,  6660  Mt. 
Elliott  Avfe.,  Detroit,  Mich. 

D I- STOCK. — Trade  name  for  sleeve 
twister  manufactured  by  Mathias  Klein  & 
Sons,  3200  Belmont  Ave.,  Chicago,  111. 

DISTRIBUTER,  TELEGRAP  H.— Ir 
printing  telegraph  systems  the  distributer 
is  a part  of  the  terminal  mechanism  by 
means  of  which  the  line  is  distributed  con- 
secutively to  separate  transmitters  in 
operation. 

DISTRIBUTER,  TEST.— This  is  a special 
switch  used  by  the  telephone  wire  chief  or 
a tester  to  connect  to  the  test  connector 
for  testing  a subscriber  line. 

DISTRIBUTER,  TRAFFIC.— A device  foi 
automatically  distributing  telephone  calif 
from  subscriber  lines  to  a number  of  "A” 
operators.  It  permits  any  call  to  go  to  any 
idle  operator. 

DISTRIBUTERS,  AUTOMOTIVE  IGNI- 
TION. — In  the  modern  automobile  engine 
or  airplane  engine  of  several  cylinders  it  is 
necessary  to  time  the  ignition  of  the  gas  in 
the  various  cylinders  so  that  the  gas  ig- 
nites when  the  piston  Is  in  its  proper  posi- 
tion in  the  cylinder.  This  is  accomplished 
by  means  of  a distributer,  which  consists 
of  a revolving  contact  that  makes  contact 
with  a stationary  set  of  contacts  so  that 
the  electrical  circuit  Is  completed  to  the 
proper  spark  plugs  in  succession  and  the 
spark  is  made  in  the  various  cylinders  at 
the  proper  time  and  sequence.  These  dis- 
tributers are  generally  made  of  molded  in- 
sulating compounds  Into  which  the  station- 
ary contacts  and  other  metal  parts  are 
inserted  in  the  molding  process. 

Manufacturers: 

Kent  Mfg.  Co.,  Atwater.  4937  Stenton 
Ave.,  Philadelphia,  Pa.  “Unisparker.” 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

DISTRIBUTION-FACTOR.— See  Breadth- 
factor. 

DISTRIBUTION  LINES  FOR  POWER 
AND  LIGHTING. — Distribution  lines  carry 
energy  at  moderate  voltages  (usually  be- 
low 5000  volts)  from  substations,  or  some- 
times direct  from  the  generating  station, 
to  a large  number  of  consumers  distributed 
over  a large  district;  the  term  also  applies 
to  similar  lines  for  a street-lighting  system. 
Distribution  lines  are  divided  into  two 
classes,  underground  and  overhead. 

Underground  Lines.  The  field  of  opera- 
tions of  the  Edison  systems  having  been 
chosen  in  the  closely  built  sections  of  large 
cities,  underground  construction  became  an 
immediate  necessity.  The  Edison  tube  was 
devised  as  the  most  economical  method  in 
first  cost  for  the  pioneering  venture.  The 
conductors  were  sealed  inside  of  20-ft. 
lengths  of  iron  pipe  which  were  connected 
together  with  flexible  terminals  that  were 
incased  in  split  sleeves  and  filled  with  hot 
compound.  Each  tube  was  terminated  at 
intersection  points  in  circular  Junction 
boxes.  These  boxes  were  of  the  surface 
tyj>e  and  contained  fuses  by  which  defec- 
tive sections  were  automatically  cut  out. 
The  tubes  were  laid  on  each  side  of  the 
street  where  there  were  enough  customers 
to  require  it.  A position  near  the  curb 
was  chosen  to  make  the  service  taps  short 


and  the  excavation  for  new  services  as 
little  as  possible. 

This  system  was  standard  for  something 
like  15  years,  when  the  increasing  loads 
made  repairs  more  frequent  and  the  use 
of  Edison  tube  for  additions  was  gradually 
discontinued  after  about  the  year  1902. 
The  draw-in  conduit  system  with  various 
types  of  duct  had  been  introduced  for  a-c. 
systems  and  the  use  of  lead-sheathed  cable 
with  rubber  or  oiied-paper  insulation,  in- 
stead of  tubes,  began. 

Cable  was  found  less  likely  to  be  affected 
by  occasional  overloads  and  was  used  for 
the  feeders  exclusively  after  its  introduc- 
tion. The  conduit  systems  which  survived 
were  those  in  which  the  ducts  were  of  tile, 
terra  cotta,  concrete,  or  other  fireproof 
substance.  The  early  attempts  to  use  creo- 
soted  pump  log  came  to  grief  when  cable 
faults  set  fire  to  the  ducts. 

In  conduit  systems  manholes  are  provided 
for  jointing  purposes  and  at  intersections 
of -lines.  Manholes  are  spaced  in  straight 
runs  not  over  500  ft.  apart,\this  being  as 
far  as  it  is  practicable  to  pull  cable  in  a 
single  length.  Manholes  must  have  ample 
wall  space  for  the  joints  and  junction  boxes 
and  6 ft.  headroom  for  convenience  in  work- 
ing. Cable  racks  are  provided  by  which 
the  cable  and  Joints  are  supported  on  the 
side  walls,  the  brackets  often  being  made 
detachable  for  convenience  in  handling. 
Manholes  are  equipped  with  ladders  where 
they  are  entered  frequently. 

In  the  arrangement  of  conduit  lines  the 
ducts  must  be  sufficient  in  number  to  pro- 
vide space  for  through  lines,  for  local  dis- 
tribution and  for  possible  future  growth  for 
some  years  ahead.  The  latter  is  important, 
since  the  cost  of  a few  additional  ducts  Is 
small  when  laid  at  the  start,  whereas  If 
paving  must  again  be  disturbed  the  cost 
is  excessive.  The  number  of  service  later- 
als depends  upon  the  width  of  the  building 
frontage  and  laterals  should  be  arranged  to 
minimize  the  number  of  handholes.  It  is 
usual  to  bring  several  into  one  hole,  using 
iron  pipe  bends  if  necessary  to  make  the 
turn  into  the  buildings. 

Junction  boxes  are  installed  in  low-ten- 
sion  systems  in  manholes  or  at  one  side  If 
the  surface  type  box  is  used.  In  primary 
a-c.  distribution  systems  junction  boxes 
are  placed  ns  disconnectives  at  the  points 
where  isolation  is  required,  as  at  feeder 
centers  and  at  points  where  abutting  mains 
of  adjacent  circuits  afford  an  emergency 
connection  in  case  of  interruption.  These 
boxes  are  placed  in  manholes  where  the  cir- 
cuits are  all  underground.  If  the  circuits 
are  partly  overhead  the  emergency  con- 
nection can  often  be  arranged  by  the  use 
of  a disconnecting  type  pothead  at  a cable 
pole. 

Where  a circuit  is  carried  underground 
on  a route  where  no  further  extensions  will 
be  required,  as  in  park  lighting,  or  in  local 
service  to  a stub-ended  street,  armored 
cable,  laid  directly  in  the  ground,  or  iron 
pipe  with  standard  lead  cable  is  sometimes 
installed.  Where  armored  cable  is  used  a 
creosoted  plank  is  laid  above  It  to  protect 
it  from  subsequent  excavations,  if  such 
openings  are  likely  to  be  made. 

Overhead  Lines.  The  use  of  overhead 
construction  for  series  lighting  naturally 
followed  the  precedents  set  in  telegraph 
circuits  which  had  been  in  use  many  years. 
The  practice  of  carrying  wires  on  cross- 
arms  with  glass  insulators  was  readily  ap- 
plicable and  only  slight  change  in  the  size 
of  the  insulator  was  needed  to  adapt  it  to 
the  higher  voltages  of  series  systems.  The 
first  a-c.  systems  were  quite  generally  in- 
stalled overhead,  as  they  were  largely  In 
districts  where  such  construction  was  per- 
missible. In  some  cases  Edison  tube  sys- 
tems were  also  extended  overhead  into 
districts  not  far  away  from  the  congested 
business  section. 

Overhead  construction  made  it  feasible 
to  extend  service  to  residence  districts  on 
a profitable  basis,  while  there  were  parts 
of  underground  territory  as  established  by 
ordinance  where  no  service  could  be  given 
because  of  the  first  cost  of  extensions. 

With  the  rapid  expansion  of  telephone 
systems  following  the  introduction  of  party- 
line service  about  the  year  1900,  the  policy 
of  joint  pole  construction  demanded  atten- 
tion, and  in  many  cities  the  pole  plants 
were  gradually  merged  as  the  system  was 
extended  and  reconstructed.  The  power 
circuits  are  placed  above  telephone  cir- 
cuits. the  highest  voltages  being  placed  on 
the  top  arm.  The  amount  of  vertical  space 
to  be  reserved  for  each  company  is  ar- 
ranged by  agreement  and  this,  together 
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with  the  necessary  clearance  from  ground 
and  the  neutral  space  between  the  spaces 
of  the  two  systems,  fixes  the  length  of  the 
pole  required.  The  top  diameter  Is  also 
agreed  upon  according  to  the  combined 
loads  to  be  carried  by  the  pole.  For  line 
poles  7-in.  tops  are  generally  used,  while  at 
corners  8 -in.  tops  are  standard. 

Where  there  are  competing  power  or 
telephone  companies  joint  arrangements 
are  more  complicated  and  in  such  cities  it 
is  not  uncommon  to  find  double  sets  of 
poles.  However,  there  are  a few  cases  of 
joint  arrangement  where  poles  are  occupied 
by  four  power  and  telephone  companies. 

Wood  poles  have  been  employed  almost 
exclusively  for  distribution  lines,  chestnut 
being  used  extensively  in  the  eastern 
states,  northern  cedar  In  the  middle  west- 
ern states  and  western  cedar  in  western 
states.  Pine  and  cypress  have  been  used 
to  some  extent  in  southern  states.  The 
supply  of  chestnut  and  northern  cedar  is 
rapidly  diminishing,  and  the  western  cedar 
is  taking  its  place. 

Wood  poles  have  a great  advantage 
where  work  must  be  done,  as  it  is  on  dis- 
tributing circuits,  with  the  line  alive.  The 
security  of  the  men  and  the  greater  facil- 
ity in  climbing  make  the  wood  pole  a prac- 
tical necessity. 

Northern  cedar  has  a natural  taper  of 
about  1 in.  in  5 ft.  of  length,  a 7-in. -top 
pole  35  ft.  long  having  a diameter  of  13 
ins.  at  a point  5 ft.  from  the  butt.  A 
western  cedar  pole  has  a taper  of  1 in.  in 
9 to  10  ft.,  so  that  Its  diameter  5 ft.  from 
the  butt  is  only  10.5  ins.  with  a 7-in.  top. 
Such  poles  are,  however,  about  40% 
stronger  than  northern  cedar  and  it  is  usual 
to  select  poles  having  8-in.  tops  and  11  to 
12-in.  butts  (at  ground  line)  for  service 
where  7-in.  35-ft.  northern  cedar  would  be 
satisfactory. 

In  placing  poles  and  selecting  routes  for 
overhead  lines,  it  is  customary  to  utilize 
alleys  as  far  as  possible,  thus  eliminating 
objection  to  poles  in  parkways  and  in  front 
of  residences.  Where  alleys  are  not  In- 
cluded in  the  block  this  result  Is  sometimes 
accomplished  by  agreement  of  property 
owners  to  allow  poles  to  be  placed  on  refcr 
lot  lines  instead  of  in  parkways  in  front. 
Poles  are  placed  opposite  party  lot  lines  as 
far  as  practicable  and  in  such  manner  as 
not  to  Interfere  with  garage  doors,  gates, 
windows,  fire  escapes  and  the  like. 

Lighting  transformers  up  to  76  kw.  are 
hung  on  a line  pole,  but  power  transform- 
ers of  40  kw.  and  larger  require  a platform 
supported  by  two  or  three  poles  set  abo  j 
12  ft.  apart.  Such  an  overhead  platfor 
is  required  as  much  for  accessibility  for 
construction  and  maintenance  purposes  as 
for  mechanical  strength.  The  poles  for 
transformer  platforms  are  usually  set  In  a 
concrete  reinforoement. 

Corner  poles  and  dead-ends  must  be  well 
guyed  to  carry  the  unbalanced  tension  of 
line  wires.  This  is  done  by  galvanized 
stranded  cable  of  steel  of  % to  ^ in.  diam- 
eter. carried  from  the  top  of  the  pole  to  an 
anchor  or  guy  stub  near  by.  The  guy  is 
insulated  from  ground  by  a strain  insulator, 
and  is  attached  by  a loop  through  the  eye 
in  the  anchor  rod,  the  ends  of  which  are 
clamped  securely  back  to  the  main  strand. 

Crossarms  are  of  southern  pine  or  west- 
ern fir,  the  latter  having  the  advantage  that 
it  is  free  from  knots  and  is  straight- 
grained. Pins  are  of  locust,  this  being  the 
strongest  and  most  durable  wood  available. 
Elm,  oak  and  eucalyptus  have  been  used 
as  substitutes  when  locust  was  scarce. 
The  standnrd  pin  for  distribution  work  is 
9 ins.  long  with  a 1%-in.  shank.  The  arms 
are  bored  tV-im  larger  to  allow  for  season- 
ing after  boring. 

All  braces,  bolts  and  hardware  are  gal- 
vanized to  prolong  their  life  and  preserve 
the  appearance  of  the  construction. 

Insulators  are  of  the  type  known  as  deep- 
grooved,  double  petticoat  (D.  G.  D.  P.)  and 
are  of  glass  or  porcelain,  glass  normally 
being  the  cheaper.  Porcelain  in  different 
colored  glazes  is  used  by  some  to  dis- 
tinguish the  different  voltages  and  systems. 
Some  use  porcelain  for  primary  lines  and 
glass  for  secondary  for  purposes  of  identi- 
fication. 

Secondary  lines  are  carried  on  racks  on 
the  side  of  the  pole  in  some  cases.  This 
makes  a sightly  form  of  construction  which 
is  found  serviceable  in  residence  districts. 

DIVERSITY-FACTOR Where  a group 

of  users  of  electricity  takes  its  supply  from 
the  same  source,  the  demands  of  the  sev- 
eral users  are  not  coincident  and  the 
maximum  demand  made  at  one  time  by  the 
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group  is  less  than  the  sura  of  the  maximum 
demands  of  the  users.  The  ratio  of  the 
sum  of  these  individual  demands  to  the 
coincident  maximum  demand  is  called  the 
diversity-factor.  For  residences,  the  diver- 
sity-factor is  about  3. 

DIVINE  BROS.  CO.— Utica,  N.  Y.  Manu- 
facturer of  electric  glue  heaters  and  polish- 
ing and  buffing  wheels.  President,  N.  H. 
Divine;  secretary  and  treasurer,  O.  J.  Mc- 
Keown;  general  sales  manager,  C.  A.  S. 
Howlett. 

DIXIE.— Trade  name  for  adjustable  elec- 
tric lamp  manufactured  by  Sophus  Berend- 
sen,  Inc.,  365  1st  Ave.,  New  York,  N.  Y. 


DODGE  BROS.— 66  E.  1st  St.,  Salt  Lake 
City,  Utah.  Manufacturers  of  electric  ore 
protectors.  Business  established  1914. 
Sole  owner,  C.  R.  Dodge. 

DODGE  MFG.  CO.  — Mishawaka,  Ind 
Manufacturer  of  oil  engines.  Exclusive  dis- 
tributor, Oil  Engine  Division.  Dodge  Sales 
& Engineering  Co.,  Mishawaka,  Ind. 

DODGE’S. — Trade  name  for  electric  cord 
protectors  made  by  Dodge  Bros.,  66  E.  1st 
St..  Salt  Lake  City,  Utah. 

DO- Dl. — Trade  name  for  finished  brass 
and  bronze  castings  made  by  the  Doehler 
Die-Casting  Co.,  Court  & Huntington  Sts., 
Brooklyn,  N.  Y. 


downward.  The  term  is  also  loosely  used 
to  designate  large  art  glass  shades  of  coni- 
cal or  pyramid  form.  The  most  extensive 
application  of  art  glass  domes  in  lighting 
in  the  past  has  been  over  dining-room 
tables.  The  term  dome  is  usually  applied 
only  to  the  larger  art  glass  shades,  12  ins. 
in  diameter  or  more. 

Manufacturers: 

Bauman  & Loeb.  Inc.,  138  Bowery,  New 
York,  N.  Y.  “B.  & L.” 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y.  “Equalite.” 

Campbell  Co.,  A.  S.,  161  Prescott  St- 
East  Boston,  Mass.  “Cello.” 

COLONIAL  ART  GI-ASS  CO..  Meriden, 


DIXIE. — Trade  name  for  storage  batter- 
ies manufactured  by  the  Dixie  Battery  & 
Mfg.  Co..  Fine  Bluff.  Ark.  (Exclusive  dis- 
tributor, Fidelity  Electric  Co.,  1906  Pine  St., 
St.  Louis,  Mo.) 

DIXIE. — Trade  name  for  storage  batteries 
made  by  the  Dixie  Storage  Battery  Co.. 
1412-1419  Lafayette  Ave.,  Baltimore,  Md. 

DIXIE. — Trade  name  for  annunciators 
manufactured  by  Edwards  & Co.,  Inc.. 
140th  & Exterior  Sts.,  New  York,  N.  Y. 

DIXIE. — Trade  name  for  high-pressure 
piston  packing  manufactured  by  the  Gen- 
eral Asbestos  & Rubber  Co.,  27  Cumberland 
St.,  Charleston,  S.  C. 

DIXIE. — Trade  name  for  leather  belting 
manufactured  by  the  Charles  A.  Schleren 
Co..  30-38  Ferry  St.,  New  York,  N.  Y. 

DIXIE. — Trade  name  for  storage  batteries 
manufactured  by  the  F.  V.  L.  Smith  Bat- 
tery Co.,  10%  Auburn  Ave.,  Atlanta,  Ga. 

DIXIE. — Trade  name  for  ignition  mag- 
neto generators  manufactured  by  the  Split- 
dorf  Electrical  Co.,  98  Warren  St.,  Newark. 
N.  J. 

DIXIE. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DIXIE  BATTERY  & MFG.  CO.— Pine 
Bluff.  Ark.  Manufacturer  of  storage  bat- 
teries. Business  established  1919.  Presi- 
dent and  general  manager,  Byron  C. 
Fowles:  vice-president,  W.  W.  Taylor; 
secretary,  N.  J.  Gantt,  Jr.;  treasurer,  I.  L. 
Hathaway.  Exclusive  distributor,  Fidelity 
Electric  Co.,  1906  Pine  St.,  St.  Louis,  Mo. 

DIXIE  BRAND. — Trade  name  for  south- 
ern white  cedar  poles  produced  by  Will  is 
H.  Gilbert,  710  Conway  Bldg.,  Chicago,  111. 

DIXIE  STORAGE  BATTERY  CO.— 1412- 
1419  Lafayette  Ave.,  Baltimore,  Md.  Manu- 
facturer of  storage  batteries.  Busines.* 
established  1920.  President,  Dr.  A.  C. 
Smick;  secretary,  W.  E.  Borhaven;  treas- 
urer, C.  P.  Anger;  general  manager,  M.  F. 
W\  Weidmeyer;  sales  manager,  L.  T.  Hol- 
land. 

DIXON  CRUCIBLE  CO.,  JOSEPH.— Jer- 
sey City,  N.  J.  Manufacturer  of  graphite 
brushes,  graphite  for  lubrication,  lubri- 
cating compounds,  resistance  rods,  etc. 
Business  established  1827.  President, 
George  T.  Smith;  vice-president,  J.  H. 
Schermerhorn;  secretary,  Harry  Dailey; 
treasurer,  William  Koester.  Main  office 
and  factory,  Jersey  City,  N.  Y.  Branch 
offices,  New  York,  N.  Y.;  Chicago,  111.;  St 
Louis,  Mo.;  San  Francisco,  Cal.;  Buffalo, 
N.  Y.;  Atlanta,  Ga.;  Philadelphia,  Pa.; 
Boston,  Mass. 

D-LIGHT. — Trade  name  for  lighting  unit 
manufactured  by  Lorin  W.  Young,  Inc.,  214 
E.  40th  St..  New  York,  N.  Y. 

DO  IT  ELECTRICALLY.— Official  slogan 
of  the  Society  for  Electrical  Development, 
Inc. 

D.  O.  A. — Trade  name  for  cable  terminals 
manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westinghouse  Bldg., 
Pittsburgh,  Pa. 

DOBECO. — Trade  name  for  leather  belt- 
ing manufactured  by  the  Detroit  Oak 
Belting  Co.,  Detroit,  Mich. 

DOBROWOLSKY  GENERATOR A 

three-wire  generator  in  which  the  unbal- 
anced current  in  the  neutral  is  led  back 
to  the  armature  through  . one  or  more  slip 
rings  and  one  or  more  balancing  coils.  See 
Generator,  three -wire. 

DOCKENDORFF  A CO.,  INC.,  J.  E.— 20 
Broad  St.,  New  York,  N.  Y.  Manufac- 
turer of  insulating  paints,  oxyacetylene 
welding  outfits,  etc. 

DODGE. — Trade  name  for  electric  hot 
plates  manufactured  by  the  Hospital  Sup- 
ply Co.,  157  E.  23rd  St.,  New  York,  N.  Y. 


DOE  ELECTRICAL  DEVICE  CO.— Kent 
Ohio.  Manufacturer  of  dry  batteries,  flash- 
lights and  hearing  devices  for  the  deaf. 
President,  Walter  S.  Doe;  vice-president 
and  treasurer.  Albert  Dormaier;  secretary. 
Joseph  Muenzmay. 

DOEHLER  DIE-CASTING  CO.— Brook- 
lyn, N.  Y.  Manufacturer  of  die-castings 
in  white  metal  alloys.  Business  established 
1906,  incorporated  1908.  President  and  gen- 
eral manager,  H.  H.  Doehler;  vice-presi- 
dents, H.  B.  Griffin  and  John  Krlaund; 
secretary,  Charles  Pack;  treasurer,  O.  A. 

, Schroeder.  Main  office,  Court  & Hunting- 
ton  Sts.,  Brooklyn,  N.  Y.  Factories,  Toledo, 
Ohio,  and  Chicago,  111.  Branch  offices,  Bos- 
ton, Mass.;  Cleveland,  Ohio;  Detroit,  Mich. 

DOELCAM. — Trade  name  for  oil  burners, 
oxyacetylene  welding  and  cutting  outfits, 
and  sand-blast  equipment,  made  by  the 
Macleod  Co.,  2232-38  Bogen  St.,  Cincinnati, 
Ohio. 

DOES  MORE. — Trade  name  for  lighting 
and  power  plants  manufactured  by  the 
Cushman  Motor  Works,  932  N.  21st  St., 
Lincoln,  Neb. 

DOLE  VALVE  CO.,  TH E.— 1923-1933  Car- 
roll  Ave.,  Chicago.  111.  Manufacturer  of 
pipe  couplings.  President,  Andrew  R.  Dole; 
vice-president,  Arthur  Dole;  secretary,  John 
L.  Dole;  treasurer  and  manager,  F.  H. 
Tweed. 

D’OLIER  CENTRIFUGAL  PUMP  A MA- 
CHINE CO.— 400  Morris  Bldg.,  Philadelphia, 
Pa.  Manufacturer  of  centrifugal  pumps. 
President,  William  L.  IYOlier;  vice-presi- 
dent, Henry  DeHuff;  treasurer,  George  A. 
Hopkins.  Factory,  Jersey  City,  N.  J. 

DO-LITE. — Trade  name  for  babbitt-lined 
aluminum  bearings  made  by  the  Doehler 
Die-Casting  Co.,  Court  & Huntington  Sts., 
Brooklyn,  N.  Y. 

DOLLIES.  SINGLE  AND  TANDEM 
WHEEL.— The  dolly  is  a simple  device 
being  essentially  nothing  more  than  a small 
frame  or  platform  mounted  on  a steel 
wheel  or  wheels.  It  is  used  to  facilitate 
the  moving  of  heavy  objects,  machinery, 
poles,  etc.  The  tandem-wheel  dolly  differs 
from  the  more  common  single-wheel  type 
in  that  it  has  two  wheels  set  in  tandem. 
This  type  of  dolly  is  usually  equipped  with 
grooved  or  flanged  wheels  for  running  on 
track.  They  often  also  have  fittings  for 
tying  two  dollies  together  to  form  a truck 
so  that  large  loads  of  poles  or  other  mate- 
rial may  be  piled  upon  them  and  trans- 
ported along  the  track. 

Manufacturer: 

Dicke  Tool  Co.,  The,  Downers  Grove,  111. 

DOLPH  CO.,  JOHN  C.— 168  Bmmett  St., 
Newark,  N.  J.  Manufacturer  of  insulating 
compounds  and  varnishes.  Business  es- 
tablished 1910.  President.  Tohn  C.  Dolph; 
vice-president,  Arthur  K.  Wing;  secre- 
tary. F.  M.  P.  Pearse;  treasurer,  C.  E. 
Force.  Sales  representatives,  L.  L.  Fleig 
& Co.,  Inc.,  212  W.  Austin  Ave.,  Chicago, 
111.,  and  Caxton  Bldg.,  Cleveland,  Ohio; 
E.  O.  Oeters  & Co.,  605  Arch  St..  Phila- 
delphia. Pa,:  Baker-Joslyn  Co.,  San  Fran- 
cisco, Cal.,  Los  Angeles,  Cal.,  and  Seattle, 
Wash. 

DOLPHIN. — Trade  name  for  insulated 
wire  and  cable  made  by  the  Atlantic  In- 
sulated Wire  & Cable  Co.,  52  Vanderbilt 
Ave.,  New  York,  N.  Y. 

DOLPHIN. — Trade  name  for  power  trans- 
mission belting  manufactured  by  the  H.  N. 
Cook  Belting  Co.,  Howard  & Fremont  Sts., 
San  Francisco,  Cal. 

DOMANCO. — Trade  name  for  electric 
irons  manufactured  by  the  Dover  Mfg.  Co.. 
Dover,  Ohio. 

DOMES.  ART  GLASS. — Lamp  shades  ap- 
proximately hemispherical  in  shape  made 
up  of  art  glass  leaded  together  and  placed 
over  a lamp  or  cluster  of  lamps  with  the 
open  side  downward  to  throw  the  light 


i/onn. 

Crown  Chandelier  Co..  Inc.,  610-614 
Broadway,  New  York,  N.  Y. 

Kramerlite  Co.,  Inc.,  577  Broadway,  New 
York.  N.  Y.  “Kramerlite.” 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111.  “Peerlite.” 

Royal  Art  Glass  Co.,  243  Canal  St.,  New 
York.  N.  Y. 

Standard  Art  Glass  Co.,  237  Lafayette 
St..  New  York,  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Steuben  Glass  Works,  Corning,  N.  Y. 
“Aurene,”  “Calcite.” 

Warner,  Inc.,  C.  B.  & J.,  138  W.  14th 
St.,  New  York,  N.  Y. 

Wrought  Iron  & Art  Glass  Fixture  Co., 
195  Canal  St.,  New  York,  N.  Y. 

DOMES,  MISCELLANEOUS  GLASS.— 
Sbades  or  reflectors  made  of  other  than 
art  glass,  approximately  hemispherical  In 
shape,  and  placed  over  the  light  source  to 
throw  light  downward.  In  the  illuminating 
engineering  and  glass  manufacturing  field 
the  term  dome  is  applied  to  a class  of 
shade  and  reflector  somewhat  larger  in 
diameter  in  proportion  to  depth  than  bowl 
reflectors.  While  these  reflectors  may  vary 
considerably  from  a true  hemisphere  in 
shape,  being  more  commonly  half  elliptical 
in  section,  the  description  “approximately 
hemispherical”  fits  them  more  closely  than 
any  other  brief  designation.  The  opal 
dome  reflector  has  been  the  one  most  com- 
monly used  over  large  kerosene  lamps  for 
many  years.  Similar  domes  are  sometimes 
used  over  clusters  of  incandescent  lamps. 

Manufacturers: 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y.  “Equalite.” 

HANDEL  CO.,  THE,  381  E.  Main  St., 
Meriden,  Conn. 

Keystone  Art  Glass  Co.,  333  N.  5th  St., 
Philadelphia,  Pa. 

Kramerlite  Co.,  Inc.,  677  Broadway,  New 
York,  N.  Y.  “Kramerlite.” 

Macbeth -Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Warner,  Inc.,  C.  B.  & J.,  138  W.  14th  St., 
New  York,  N.  Y. 

DOMESTIC. — Trade  name  for  electric 
pressing  irons  manufactured  by  the  Chi- 
cago Flexible  Shaft  Co.,  5600  W.  Roosevelt 
Rd.,  Chicago,  111. 

DOMESTIC. — Trade  name  for  small  mo- 
tors manufactured  by  the  Domestic  Electric 
Co.,  1071  Power  Ave.,  Cleveland,  Ohio. 

DOMESTIC. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Domestic  Laundry  Equipment  Co.,  224  W. 
26th  St.,  New  York,  N.  Y. 

DOMESTIC. — Trade  name  for  vacuum 
cleaner  brushes  manufactured  by  the  Tor- 
rington  Co.,  National  Sweeper  Division, 
Torrington,  Conn. 

DOMESTIC  ELECTRIC  CO.,  THE.— 

Cleveland,  Ohio.  Manufacturer  of  small 
motors.  Business  established  1915.  Presi- 
dent and  general  manager,  C.  A.  Duffner; 
vice-president,  M.  H.  Suielman:  secretary 
and  treasurer,  A.  N.  Kellogg;  sales  manag- 
er, W.  H.  Lamar. 

DOMESTIC  LAUNDRY  EQUIPMENT 

CORP.— 224  W.  26th  St.,  New  York,  N.  Y. 
Manufacturer  of  electric  laundry  equip- 
ment. President,  A.  E.  Morford;  treas- 
urer, J.  Judelson;  sales  manager.  M.  E. 
Rosenbaum.  Main  office,  224  W.  26th  St„ 
New  York,  N.  Y.  Branch  offices.  Land 
Title  Bldg.,  Philadelphia,  Pa,;  6 Beacon 
St.,  Boston,  Mass. 

DOMESTIC  STOKER  & MFG.  CO — 519 

Atlas  Block,  Salt  Lake  City,  Utah.  Manu- 
facturer of  domestic  stokers.  Business  es- 
tablished 1920.  President  and  general  man- 
ager, Lloyd  Garrison;  secretary  and  treas- 
urer, Guy  H.  Holmes. 
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DOMESTIC  TUNGSTEN  LAMP  CO. 
INC.— 418-20  10th  St.,  West  New  York. 
N.  J.  Manufacturer  of  tungsten  lamps. 
President,  Hugo  Muller;  secretary  and 
treasurer,  Otto  Kohler;  sales  manager, 
Fred  Walter. 

DOMINION. — Trade  name  for  commu- 
tator brushes,  brush  holders,  etc.,  manu- 
factured by  the  Dominion  Carbon  Brush 
Co.,  38  Duke  St.,  Toronto,  Ont.,  Can. 

DOMINION  ASBESTOS  A.  RUBBER 
CORP. — New  York,  N.  Y.  Manufacturer 
of  asbestos  and  rubber  products  for  in- 
sulating purposes.  . Business  established 
1917.  President,  William  M.  Meek;  vice- 
president,  Herbert  Cole;  secretary  and 
treasurer,  G.  A.  Beech.  Main  office,  154 
Nassau  St.,  New  York,  N.  Y.  Factories, 
New  York,  N.  Y.;  Philadelphia,  Pa.;  Strat- 
ford, Conn.  Branch  offices  and  warehouses, 
67  Murray  St.,  New  York,  N.  Y.;  110  Wal- 
nut St.,  Philadelphia,  Pa.;  116  S.  Fred- 
erick St.,  Baltimore,  Md.;  812  City  Hall 
Ave.,  Norfolk,  Va.;  410  Plum  St.,  Cin- 
cinnati, Ohio;  320  Market  St.,  San  Fran- 
cisco. Cal.  District  offices,  701  Pontiac 
Bldg.,  St.  Louis,  Mo.;  927  Higgins  Bldg., 
Los  Angeles,  Cal. 

DOMINION  CARBON  BRUSH  CO. — 3? 

Duke  St.,  Toronto,  Ont.,  Can.  Manufac- 
turer of  commutator  brushes,  brush  hold- 
ers, etc.  Business  established  1920.  Part- 
nership; G.  A.  Kingstone,  J.  R.  Tate  and 
H.  C.  Barber. 

DOMINION  ELECTRIC  SWITCH  BOX 

CO. — 60  Sumach  St.,  Toronto,  Ont.,  Can. 
Manufacturer  of  switches  and  boxes  for 
electrical  purposes.  Business  established 
1916.  W.  G.  Scoon,  sole  owner. 

DOMINION  MACHINE  A TOOL  CO. 
LTD. — 77  Peter  St.,  Toronto,  Ont.,  Can 
Manufacturer  of  sheet  metal  stampings. 
H.  S.  Gartside,  general  manager. 

DOMINION  8TEEL  PRODUCTS  CO. 
LTD.— Brantford,  Ont.,  Can.  Manufac- 
turer of  coil  winding  machines,  brass  and 
bronze  castings  and  motor  speed  reduction 
gears.  President  and  general  manager 
W.  P.  Kellett;  vice-president.  J.  H.  Fisher; 
secretary  and  treasurer,  Miss  M.  F.  Mc- 
Grau;  sales  manager,  C.  H.  Fischer. 

DOMINO. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..  Cincinnati,  Ohio. 

DON  A HOE.— Trade  name  for  switch- 
board pilot  lamps  manufactured  by  the 
Associated  Engineers  Co.,  180  N.  Dear- 
born St.,  Chicago,  111. 


Carter-Crane  Controls,  122  S.  Michigan 
Ave.,  Chicago,  111. 

Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111.  “Cesco.” 

Lovejoy  Automatic  Door  Opener  Co., 
Laramie,  Wyo. 

Quincy  Elevator  Gate.  Co.,  Quincy,  111. 
“Quincy/* 

DOOR  OPENERS  AND  CLOSERS,  MIS- 
CELLANEOUS, MOTOR-OPERATED.— Ap- 
pliances for  installation  on  doors  so  that 
the  closing  of  a circuit  to  a motor  will 
cause  the  motor  to  actuate  chains  or  lev- 
ers to  open  or  close  the  door,  the  current 
to  the  motor  being  cut  off  when  the  opera- 
tion is  completed.  They  are  of  particular 
advantage  where  the  control  can  be  lo- 
cated within  an  office  and  the  services  of 
a doorman  eliminated.  They  are  also  used 
on  very  heavy  doors,  bulkheads  or  flro 
doors  in  warehouses,  refrigerating  rooms, 
fire-engine  houses,  on  ships,  or  where  au- 
tomatic control  of  doors  is  desirable. 

Manufacturers: 

Carter-Crane  Controls,  122  S.  Michigan 
Ave.,  Chicago,  111. 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken,  N.  J.  “Norton.” 

Lovejoy  Automatic  Door  Opener  Co., 
Laramie,  Wyo. 

Quincy  Elevator  Gate  Co.,  Quincy,  111. 
(“Quincy”  elevator  gate  or  door) 

DOOR  OPENERS,  HOUSE,  ELECTRO- 
MAGNETIC.—Devices  in  which  the  striker 
or  latch  is  drawn  back  by  the  armature 
of  an  electromagnet  energized  when  a 
push  button  is  pressed.  Springs  bearing 
against  the  door  are  thus  released  to  open 
the  door.  When  these  openers  were  first 
introduced  dry  batteries  were  generally 
used  as  the  source  of  current,  but  they 
have  been  largely  replaced  by  the  more 
convenient  and  less  troublesome  bell-ring- 
ing transformer.  They  are  almost  ex- 
clusively used  in  apartment  houses,  the 
control  button  being  located  together  with 
the  speaking  tube  or  vestibule  telephone 
in  the  hallway,  kitchen  or  other  room  of 
the  apartment. 

Door  openers  of  the  same  general  type 
are  also  used  for  office  doors,  especially 
those  leading  from  reception  rooms.  In 
some  cases  such  door  openers  have  been 
controlled  by  contacts  in  a door  mat  or  rug 
before  the  door,  so  that  a visitor  on  near- 
ing the  door  finds  it  opening  to  welcome 
him. 

Manufacturers: 


DONGAN  ELECTRIC  MFG.  CO.— 298’ 
Franklin  St.,  Detroit,  Mich.  Manufacture* 
of  electrical  measuring  instruments  anc 
transformers.  Business  established  1909 
President,  L.  J.  Hicks;  vice-president,  E 
G.  Hicks;  secretary  and  treasurer,  G.  J 
Scherling.  Sales  representatives,  R.  J 
Smyth,  229  W.  42nd  St..  New  York,  N.  Y. 
Sierra  Electric  Co.,  515  Market  St.,  Sar 
Francisco.  Cal.;  Herbert  Bryan,  Th< 
Bourse,  Philadelphia,  Pa.;  George  T.  Wes- 
cott  Co..  645  Washington  Blvd.,  Chicago 
111.;  R.  F.  McCarthy,  10  High  St.,  Boston 
Mass.;  S.  H.  Stover,  609  Chamber  of  Com- 
™?rc^  Pittsburgh,  Pa.;  Brown  & Hall 
1615  Pine  St.,  St.  Louis,  Mo. 

DONLEY  BR08.  CO.,  THE.— E.  74th  St 
& Aetna  Rd.,  Cleveland,  Ohio.  Manufac- 
turer of  meter  boxes,  manhole  covers,  etc 
General  manager,  George  W.  Donley. 

DONNELLY.— Trade  name  for  lineman*! 
pole  climbers  manufactured  - by  the  Blakes- 
lee  Forging  Co.,  Plantsville,  Conn. 

W°°°UTTL*  CO"  F-  *1T  Chapel  St. 
New  Haven,  Conn.  Manufacturer  of  radic 
apparatus. 

OPENERS  AND  CLOSERS 
WOTOR-OPERATED.— Attach 
ment  for  Installation  on  garage  doors,  bj 
which,  upon  pressing  a button,  an  electric 
motor  opens  or  closes  the  door  by  actuat- 
ing chains  or  levers,  the  motor  circuit  be- 
ing automatically  opened  when  the  opera- 
tion is  completed.  These  openers  may  be 
controlled  from  any  desired  point,  In  com- 
mercial garages  commonly  from  severa 

R?i.ntfv.t0/V0ld  dt*ay  In  °PenIn&  and  clos- 
ing the  doors.  Private  garages  may  be 
equipped  with  a control  operating  from  two 
points,  from  a pendent  switch  which  car 
at  motorist  when  sitting 

a*  tfle  whee  of  the  car  inside  the  garage, 
and  from  a key  switch  outside  the  door 


Manufacturers: 

Allith-Prouty  Co., 
tromatic.” 


Danville,  HI. 


“Elec- 


Bunn^li  & Co.,  J.  H..  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Corbin  Division,  P.  & F.,  of  American 
Hardware  Corp.,  New  Britain,  Conn 
“Corbin.** 

EDWARDS  & CO..  INC  . 140th  & Exterior 
Sts.,  New  York,  N.  Y. 

Electrical  Products  Mfg.  Co..  69  Sprague 
St..  Providence,  R.  I. 

Manhattan  Electrical  Supply  Co  . Inc.,  17 
Park  PI.,  New  York,  N.  Y.  “Manhat- 
tan,** “Mesco.” 

Ostrander  & Co.,  W.  R.,  371  Broadway. 
New  York,  N.  Y. 

Standard  Lock  Co.,  111-113  HImrod  St., 
Brooklyn,  N.  Y.  “Champion.** 

DOOR-OPERATING  DEVICES,  ELEC- 
TRIC CAR: — Mechanism  to  remotely  con- 
trol through  suitable  levers,  shafts,  rods 
bell  cranks,  etc.,  the  operation  of  car 
doors  either  manually  or  by  means  of  suit- 
able compressed-air  cylinders,  piping  and 
control  valves.  These  devices  are  of  s 
great  many  kinds  suited  to  different  types 
of  cars.  The  compressed-air  type  is  used 
chiefly  on  elevated  and  subway  rapid 
transit  cars. 

Manufacturers: 

Brill  Co.,  The  J.  G.,  62nd  St.,  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

DOOR  8WITCH ES. — See  Switches,  door. 

DOOR  TRIPS,  ALARM.— An  electrical 
contacting  device  for  use  over  a door  to 
indicate  by  the  closing  of  an  electric  cir- 
cuit through  a bell  or  buzzer  that  the 
door  is  being  opened.  A hinged  piece  of 
metal  on  the  lower  part  of  the  device  is 
struck  by  the  upper  edge  of  the  door  when 
opened,  thus  closing  the  circuit.  The  trip 
is  silent  while  the  door  is  open  and  also 
In  closing  the  door.  These  devices  are 
much  used  on  the  doors  to  small  stores, 
shops,  etc.,  in  which  the  storekeeper  may 
be  in  a back  room  or  yard  and  needs  a sig- 


nal to  advise  when  a customer  has  en- 
tered. 

Manufacturers: 

Bunnell  & Co.,  J.  H..  32  Park  Place. 
New  York,  N.  Y.  “Bunnell.” 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Lovejoy  Automatic  Door  Opener  Co., 
Laramie,  Wyo. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

PARTRICK  & WILKINS  CO.,  51  N.  Tth 
St.,  Philadelphia,  Pa. 

DORIC  LITE. — Trade  name  for  commer- 
cial lighting  units  manufactured  by  the 
Lighting  Studios  Co.,  220  W.  42nd  St.. 
New  York,  N.  Y. 

DOSSERT  A CO.— 242  W.  41st  St.,  New 
York,  N.  Y.  Manufacturer  of  solderless 
connectors.  Business  established  1904. 
President  and  general  manager,  H.  B.  Lo- 
gan; vice-president,  J.  J.  Deck;  secretary, 
treasurer  and  sales  manager,  D.  J.  Fitch. 
Sales  representative,  H.  B.  Squires  Co., 
583  Howard  St.,  San  Francisco,  Cal. 

DOUBLE-CURRENT  TELEGRAPHY.— 
In  long  line  telegraphy  the  working  speed 
is  sometimes  increased  by  the  use  of  a 
double-current  system  which  sends  im- 
pulses from  opposite  poles  of  the  battery 
over  the  line.  A polarized  relay  is  always 
used  and  one  side  or  contact  of  the  relay 
sends  “spacing”  current,  which  may  be  a 
negative  impulse,  while  the  other  contact 
sends  “marking”  or  positive  current,  which 
actuates  the  receiving  apparatus. 

DOUBLE-DELTA  CONNECTION.— Thif 
is  a connection  of  transformers  by  which 
a delta  three-phase  system  is  connected  to 
a six-phase  system.  The  secondaries  of 
the  transformers  consist  of  two  coils  each. 
Three  coils,  one  from  each  transformer, 
are  connected  in  delta. 

DOUBLE  DISSOLVING.— Trade  name  for 
8tereopticons  manufactured  by  the  Enter- 
prise Optical  Mfg.  Co.,  564  W.  Randolph 
St.,  Chicago,  HI. 

DOUBLE  JET. — Trade  name  for  blow 
torches  manufactured  by  the  Turner  Brass 
Works,  Sycamore,  111. 

DOUBLE  SAFETY  SIGNAL  CO.— 19? 
N.  Clark  St.,  Chicago,  111.  Manufacturer  or 
electric  automobile  signals.  President,  I. 
V.  Edgerton. 

DOUBLE  SERVICE.— Trade  name  for 
packing  manufactured  by  the  Voorhees 
Rubber  Mfg.  Co.,  20-66  Bostwick  Ave.,  Jer- 
sey City,  N.  J. 

DOUBLE  TROLLEY.— A system  used 
for  a few  street-railway  systems  in  which 
two  trolley  wires  are  used  for  each  car 
track,  one  being  connected  to  the  positive 
feeder,  the  other  to  the  negative.  This 
forms  a complete  metallic  circuit  and 
eliminates  electrolysis  of  ground  piping, 
but  increases  overhead  trolley  troubles  and 
makes  an  unsightly  construction.  The  sys- 
tem is  used  in  only  a few  cities  where 
the  city  authorities  will  not  permit  the 
ground  return  through  the  rails  which  is 
almost  universally  used  elsewhere. 

DOUBLEDAY- HILL  ELECTRIC  CO.— 
Pittsburgh,  Pa.  Manufacturer  of  com- 
mutator rings,  armature  coils  and  bear- 
ings. President,  C.  Phillips  Hill;  vice- 
president  and  treasurer,  G.  Brown  Hill; 
secretary,  G.  Frank  Slocum;  sales  manager, 
H.  H.  Tully.  Main  office.  719-21  Liberty 
Ave.,  Pittsburgh.  Pa.  Branch  offices,  715 
12th  St.,  N.  W.,  Washington,  D.  C.;  5952-54 
Baum  Blvd.,  East  Liberty,  Pa. 

DOUBLEX. — Trade  name  for  strain  In- 
sulators manufactured  by  J.  H.  Parker  & 
Son,  Parkersburg,  W.  Va. 

DOVER, — Trade  name  for  electric  press- 
ing and  soldering  irons  manufactured  by 
the  Dover  Mfg.  Co.,  Dover,  Ohio. 

DOVER  BblLER  WORKS.— Dover.  N.  J. 
Manufacturers  of  fire  tube  boilers,  chim- 
neys, tanks,  etc.  Sole  owner,  W.  F.  Burch. 
Branch  office,  50  Church  St.,  New  York, 
N.  Y. 

DOVER  MFG.  CO.,  THE.— Dover,  Ohio. 
Manufacturer  of  electric  irons  and  appli- 
ances. President  and  general  manager, 
Charles  T.  Johnson-Vea.  Branch  office, 
480  Lexington  Ave.,  New  York,  N.  Y. 

DOW  CELL. — An  electrolytic  cell  for  the 
production  of  bromine  from  brines  carry- 
ing MgBr*  in  solution. 

DOW  CHEMICAL  CO.,  TH E.— Midland, 
Mich.  Manufacturer  of  chemicals.  Busi- 
ness established  1890.  President  and  gen- 
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eral  manager,  H.  H.  Dow;  vice-president 
and  secretary,  J.  T.  Pardee;  treasurer,  J.  S. 
Crider;  sales  manager,  Q.  L.  Camp.  Main 
office.  Midland,  Mich.  Factories,  Midland, 
Mich.,  and  Mt*.  Pleasant,  Mich.  Branch 
office  and  warehouse,  00  West  St.,  New 
York,  N.  Y. 

DOW,  INC.,  L.  B. — Keene,  N.  H.  Manu- 
facturer of  water  turbines,  pulleys  and 
other  power  transmission  equipment. 

DOW  MFG.  CO.— Braintree,  Mass. 
Manufacturer  of  electric  dishwashers. 

DOWNEY  CO.f  GILBERT  H.— 7 S.  17th 
St.,  Philadelphia.  Pa.  Manufacturer  of 
electrical  insulating  materials  and  wires. 
Business  established  1908.  President  and 
general  manager,  Gilbert  H.  Downey;  sec- 
retary and  treasurer,  William  Downey. 

DOWN  IE. — Trade  name  for  electric 
pumps  manufactured  by  the  Keystone 
Driller  Co.,  Beaver  Fklls,  Pa. 

DOWNING. — Trade  name  for  high-ten- 
sion switches  manufactured  by  the  Pacific 
Electric  Mfg.  Co..  827-833  Folsom  St.,  San 
Francisco,  Cal. 

DOWNINGTOWN  IRON  WORKS,  INC. 
— Downingtown,  Pa.  Manufacturer  of  cool- 
ing towers,  gas  producers  and  other  steel 
plate  construction.  President,  Charles  B. 
Fairweather;  secretary,  Penrose  M.  Davis; 
treasurer,  Parke  L.  Plank. 

DOYLE. — Trade  name  for  electric  sheet 
and  press  plate  heaters  manufactured  by 
Britton  & Doyle,  205  Caxton  Bldg.,  Cleve- 
land, Ohio. 

DOYLE-DACOSTA  MFG.  CO.— Easton 
Pa.  Manufacturer  of  Ignition,  armature, 
field,  transformer  and  other  coils.  Presi- 
dent and  treasurer,  William  L.  Doyle;  vice- 
president,  T.  A.  H.  Hay;  secretary,  George 
B.  Sherry. 

D.P.D.T. — An  abbreviation  for  double- 
pole double -throw,  referring  to  switches, 
especially  knife  switches. 

D.P.S.T. — An  abbreviation  used  in  speak- 
ing of  switches,  meaning  double-pole,  sin- 
gle-throw; it  is  used  mostly  with  knife 
switches. 

DRAFT,  MECHANICAL.— Mechanical 
draft  in  fuel-burning  power  plants  permits 
higher  drafts  to  be  employed  than  when 
natural  draft  is  depended  upon,  thus  al- 
lowing higher  rates  of  combustion  to  be 
used  and  eliminating  dependence  upon  at- 
mospheric conditions.  An  Increase  in  sta- 
tion capacity  of  50%  continuous  and  200 
to  300%  intermittently  is  usually  feasible 
after  adopting  mechanical  draft. 

Artificial  draft  may  be  developed  by  the 
use  of  forced -draft  or  Induced-draft  blow- 
ers or  both,  or  by  the  use  of  steam  jets. 
The  two  former  are  the  only  methods  em- 
ployed by  electric  central  stations  of  any 
size. 

Steam  Jets  consist  of  a number  of  Jets 
placed  in  the  base  of  the  stack  or  under- 
neath or  above  the  fuel  bed.  The  steam 
Jet  is  extremely  wasteful  of  steam,  using 
anywhere  up  to  15%  of  the  boiler  capacity, 
and  is  only  a makeshift  at  best. 

When  a forced-draft  blower  is  used,  air 
is  forced  through  the  fuel  bed  by  thf 
pressure  exerted  by  the  blower.  In  many 
plants  the  heated  air  that  has  cooled  the 
turbogenerator  is  passed  to  the  blower 
with  a resulting  increase  in  furnace  ef- 
ficiency due  to  the  higher  temperature  of 
the  incoming  air.  With  forced  draft  alone, 
the  stack  is  depended  upon  to  carry  off  the 
furnace  gases. 

When  induced  draft  is  used,  the  furnace 
gases  are  drawn  through  the  induced -draft 
blower,  which  is  located  between  the  outlet 
of  the  boiler  gas  passages  and  the  stack. 
All  gas  from  the  furnace  passes  through 
the  blower,  so  that  the  induced-draft 
blower  is  always  larger  than  a forced-draft 
blower  for  the  same  boiler. 

Forced  draft  is  indicated  When  increased 
steaming  capacity  is  required  of  existing 
boilers  and  when  the  stack  has  sufficient 
area  to  carry  off  the  larger  volume  of  gas. 
Forced  draft  is  almost  indespensible  with 
the  underfeed  type  of  stoker  even  at  light 


loads;  for  a full  load  and  above,  forced 
draft  is  always  resorted  to.  The  cost  of 
forced  draft  is  usually  about  10  to  20% 
that  for  a corresponding  increase  in  stack 
capacity. 

When  economizers  are  used,  induced 
draft  is  employed  to  • draw  the  furnace 
gases  through  the  economizer,  unless  there 
is  ample  stack  capacity.  To  the  induced- 
draft  installation  should  be  credited  in- 
creased life  to  furnace  refractories,  higher 
combustion  efficiency  and  a saving  in  the 
cost  of  the  stack.  Induced  draft  is  often 
used  where  forced  draft  would  not  work 
well,  as  with  some  types  of  chain-grate 
stokers. 

In  many  cases,  large  plants  especially, 
using  underfeed  stokers  and  economizers, 
both  forced  and  induced  draft  is  employed, 
the  former  for  forcing  the  huge  quantities 
of  air  through  the  thick  fuel  beds  and  the 
latter  for  drawing  off  the  gases  through 
the  economizer.  . It  is  well  under  these 
circumstances  to  synchronize  the  engines 
or  motors  driving  the  two  blowers  so  that 
they  work  together  at  all  times.  If  this 
is  not  done  automatically  by  a regulator, 
a pressure  may  build  up  in  the  furnace 
and  damage  the  brickwork  or  a vacuum 
may  be  created.  An  automatic  regulator 
that  changes  the  two  blowers  in  unison 
overcomes  these  objectionable  possibilities. 

Blowers  may  be  installed  one  per  fur- 
nace, or  one  large  blower  may  supply  air 
to  several  furnaces.  The  former  arrange- 
ment has  the  advantage  of  flexibility  and 
reliability,  permitting  each  furnace  to  be 
operated  as  a unit.  Individuality  seems 
to  be  finding  more  and  more  favor,  boilers, 
turbine  and  auxiliaries  now  being  operated 
as  a composite  unit  in  many  large  stations. 
The  hign  load-factor  of  central-station 
service  permits  this  where  the  lower  load- 
factor  of  the  average  industrial  plant  im- 
poses an  entirely  different  set  of  condi- 
tions. 

Mechanical  blowers  for  power  plant  work 
are  usually  of  the  multivane  type  as  they 
operate  at  high  speed  and  are  well  suited 
therefore  to  direct  connection  to  motori 
and  engines.  Both  forms  of  drive  find 
favor,  although,  while  there  may  be  little 
choice  as  regards  the  forced-draft  blower, 
the  induced-draft  blower  is  almost  in- 
variably motor-driven  because  it  is  located 
out  of  ready  reach  of  steam  pipes,  among 
dirt  and  wnere  frequent  inspection  is  un- 
likely. So  far  as  concerns  ease  of  speed 
regulation,  the  steam  engine  is,  perhaps, 
the  more  preferable. 

DRAFT  TUBE. — A tube  used  to  carry 
away  the  water  from  a hydraulic  turbine 
into  the  tailrace.  With  a reaction  wheel 
it  permits  the  utilization  of  the  full  head 
by  the  action  of  the  draft  or  suction  pull 
exerted  on  the  wheel  by  the  water  leaving 
through  the  tube,  from  which  all  the  air 
has  been  exhausted.  It  gradually  increases 
in  diameter  so  as  to  gradually  decrease 
the  velocity  of  the  water  after  it  is  dis- 
charged from  the  turbine. 


DRAGON. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 


DRAKE. — Trade  name  for  electric  vi- 
brator manufactured  by  the  Drake  Electric 
Works,  3027  Lincoln  Ave.,  Chicago,  111. 

DRAKE. — Trade  name  for  electric  cigar 
lighters  and  humidifiers  manufactured  by 
the  Drake  Mfg.  Co.,  Milwaukee,  Wis. 


DRAKE  ELECTRIC  WORKS.— 3027  Lin- 
coln Ave.,  Chicago,  111.  Manufacturer  of 
electric  vibrators.  Partnership,  J.  A. 
Kuehl  and  C.  H.  Fielder. 

DRAKE  MFG.  CO. — Milwaukee,  Wis. 
Manufacturer  of  electric  cigar  lighters  ana 
humidifiers.  Business  established  1908. 
Clarke  S.  Drake,  sole  owner. 


DREADNAUGHT. — Trade  name  for  port- 
able lamp  guard  manufactured  by  the  Mc- 
Gill Mfg.  Co.,  Valparaiso,  Ind. 


DREADNAUGHT.— T rad  e name  for 
torches  manufactured  by  the  P.  Wall  Mfg. 
Supply  Co.,  706  Preble  Ave.,  Pittsburgh, 
Pa. 


When  writing  to  manufacturers  please 
mention  the 
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DREADNOUGHT. — Trade  name  for  plierr 
manufactured  by  Kraeuter  & Co.,  Inc.. 
583  18th  Ave.,  Newark,  N.  J. 

DREDGES,  ELECTRICALLY  OPER- 
ATED.— The  main  field  for  the  applica- 
tion of  the  electrically  operated  dredge  has 
been  in  gold  mining,  for  which  it  has  many 
advantages  over  the  steam  type,  especially 
in  elimination  of  fuel  and  suitable  boiler- 
feed  water.  The  most  common  form  of 


dredge  for  this  purpose  is  the  continuous 
conveyor  type.  They  usually  receive  their 
power  from  a power  station  some  distance 
away  and  their  equipment  consequently  In- 
cludes a-c.  motors  supplied  through  step- 
down  transformers.  Electric  dredges  have 
also  been  used  in  irrigation  and  other 
canal  construction  and  maintenance. 
Manufacturers: 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Bucyrus  Co.,  South  Milwaukee,  Wis. 
“Bucyru$." 

DRENDELL  ELECTRICAL  A MFG.  CO. 
—1345  Howard  St.,  San  Francisco,  Cal. 
Manufacturer  of  panels,  panelboards, 
switchboards,  switches  and  fittings.  Presi- 
dent and  general  manager,  G.  Gensler; 
vice-president,  treasurer  and  sales  man- 
ager, L.  Siebert;  secretary,  J.  Dunn. 

DRESALAMP. — Trade  name  for  boudoir 
lamp  manufactured  by  the  Aladdin  Mfg. 
Co.,  Muncie,  Ind. 

DRESALITE. — Trade  name  for  boudoir 
lamp  manufactured  by  H.  G.  McFaddin 
& Co.,  38  Warren  St.,  New  York,  N.  Y. 

DRESSERS,  GRINDING  WHEEt The 

surface  of  grinding  and  polishing  wheels 
becomes  clogged  with  the  material  ground 
and  in  grinding  hard  materials,  such  as 
steel  tools,  the  wheel  surface  wears  un- 
evenly and  must  be  dressed  or  trued  to  a 
flat  rough  face.  The  dresser  used  is  a 
small  hand  tool  which  generally  has  a 
small  cutting  wheel  set  In  one  end.  The 
grinding  wheel  is  set  in  motion  and  the 
cutting  wheel  held  against  It  until  the  de- 
sired surface  is  obtained.  The  cutting 
wheels  are  of  several  types  suitable  for 
the  various  kinds  of  grinding  and  polishing 
wheels.  The  common  types  have  a sur- 
face made  up  of  teeth-like  or  prong  cutters 
or  are  made  up  of  disk-like  wheels  with 
sinusoidal  cutting  edges.  Some  types  util- 
ize a diamond  or  stick  of  abrasive  com- 
pound, such  as  carborundum,  instead  of  a 
cutting  wheel. 

Manufacturers: 

Bay  State  Stamping  Co.,  380  Chandler 
St.,  Worcester,  Mass. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The,  Toronto,  Ont.,  Can. 

Challenge  Machine  Co.,  Inc.,  5116  Spring- 
field  Ave.,  Philadelphia,  Pa.  “Truedge," 
“Gruva,"  “Gardi,"  “Huntington." 
Desmond- Stephan  Mfg.  Co.,  Urbana, 
Ohio.  “Diamo-Carbo,"  “Huntington," 
“Magazine,"  “Sherman." 

Warren  Axe  & Tool  Co.,  Warren,  Pa. 
Western  Tool  & Mfg.  Co.,  Springfield, 
Ohio.  “Champion." 

DRESSERS,  LEAD  CABLE.— A small 
hand  tool  made  of  hard  wood  for  smooth- 
ing the  sleeves  used  in  lead  cable  Joints. 
It  consists  of  a handle  with  an  extension 
having  a rounded  edge  which  is  used  for 
the  smoothing  operation. 

Manufacturer: 

BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago,  HI. 

DRIERS,  ARMATURE  AND  COIL.— See 
Ovens,,  electric,  armature,  field  and  trans- 
former; also  Ovens,  electric,  drying  and 
impregnating. 

DRIERS,  BLUEPRINT,  ELECTRIC.— 

See  Blueprint  driers,  electric. 

DRIERS,  CLOTHES,  ELECTRIC. — A 
galvanized  iron  or  metal  enclosure  fitted 
with  racks,  which  are  drawn  out  while 
the  clothes  are  hung  on  rods  supported 
by  the  racks.  When  one  rack  is  full  it 
is  pushed  into  the  drier  and  another  is 
pulled  out  and  filled.  Underneath  are  elec- 
tric heating  elements  controlled  by  switches 
mounted  on  the  outside.  The  electrically 
heated  driers  have  the  advantage  over  the 
gas  and  coal  types  that  they  are  absolutely 
clean  and  free  from  odor,  as  well  as  hav- 
ing compactness  with  a resultant  economy 
in  floor  space.  The  outfits  sometimes  in- 
clude a small  exhaust  fan  which  produces 
a strong  air  current  through  the  drying 
compartment.  Where  space  is  valuable,  in 
apartment  buildings,  hotels,  commercial 
laundries  and  similar  buildings,  these  dri- 
ers have  found  their  chief  use. 
Manufacturers: 

Chicago  Dryer  Co.,  2210  N.  Crawford 
Ave.,  Chicago,  111.  “Chicago." 

Domestic  Laundry  Equipment  Co.,  224 
W.  26th  St.,  New  York,  N.  Y. 

MARLOW  MFG.  CO.,  1836  Euclid  Ave., 
Cleveland,  Ohio.  “Marlow."  (Also 
combined  with  washing  machine.) 
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Prometheus  Electric  Co.,  511  W.  42nd  St., 
New  York,  N.  Y.  “Prometheus.” 
Scientific  Heater  Co.,  The,  Cleveland, 
Ohio.  “Scientific."  ^ 

Sieben  Merchandising  Co.,  614  Gumbel 
Bldg.,  Kansas  City,  Mo.  “Sieben." 
DRIERS,  ELECTRIC,  MISCELLANE- 
OUS.— Equipment  heated  by  electric  heat- 
ing elements  for  drying  photographic 
prints,  dyed  or  printed  cloths,  objects  or 
materials  previously  treated  with  coats  of 
japan,  varnish,  enamel  or  paint,  and  for 
many  special  Industrial  purposes  where 
this  quick  and  clean  method  of  drying  is 
particularly  suitable.  These  driers  may 
depend  on  convection  currents  of  hot  air 
rising  from  the  heaters  or  on  a combina- 
tion of  heated  air  and  breeze  blown  on  the 
material  by  an  electric  fan  or  blower. 
Manufacturers: 

Burke  & James,  240  E.  Ontario  St.,  Chi- 
cago, 111.  (Photographic. ) “Rexo." 
Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  "Hot- 
point,"  "Edison." 

Eastman  Kodak  Co.,  Rochester,  N.  Y. 

(“Majestic”  photograph.) 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint,"  “Edison."  (See  display 
adv.  pages  1292-1293.) 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
“Apfel’s." 

Proctor  & Schwartz,  Inc.,  7 th  St.  & 
Tabor  Rd.,  Philadelphia,  Pa.  (“Proctor" 
driers  for  electrical  porcelain  and  spark 
plug8. ) 

Raymond  Co.,  The,  Saugatuck,  Conn. 
Stilrtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston.  Mass. 

Thermo-Fan  Electric  Co.,  Inc.,  2 Co- 
lumbus Circle,  New  York,  N.  Y.  "Tri- 
plex." (Exclusive  distributor,  S.  O.  S 
Electric  Sales  Co.,  2 Columbus  Circle, 

- New  York,  N.  Y.) 

DRIERS,  GLOVE,  ELECTRIC.— Appa- 
ratus for  drying  gloves  on  electrically 
heated  forms,  after  being  cleaned  and  also 
in  some  processes  of  manufacture.  Their 
exact  heat  control  makes  this  type  of  drier 
particularly  applicable  to  this  work  ano 
they  are  also  much  safer  than  any  fuel- 
burning  driers. 

Manufacturer: 

AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,  Pa.  “Sepco." 

DRIERS,  HAIR,  ELECTRIC.— Devlcer 
arranged  to  heat  air  by  means  of  electric 
heating  elements  and  then  cause  this  air 
to  be  used  in  drying  the  hair.  In  some 
driers  the  air  rises  from  the  bottom  of  a 
tall  can  of  proper  height.  In  another 
equipment  a motor- operated  fan  blows  the 
air  against  a number  of  heating  elements 
and  out  through  a tube  outlet.  These 
driers  are  used  in  barber  shops  and  hair- 
dressing establishments.  They  may  be 
either  hand  devices  or  mounted  on  a 
portable  stand,  the  latter  type  being  gen- 
erally of  greater  capacity  and  used  chiefly 
in  hairdressing  parlors,  where  they  are 
extensively  used  because  of  the  time  econ- 
omy which  they  effect. 

Manufacturers: 

ARNOLD  ELECTRIC  CO..  Racine,  Wis. 
"Arnold." 

Barbers'  Electric  Specialty  Co.,  The,  4204 
Troost  Ave.,  Kansas  City,  Mo.  "Coff 
man,  The  Original.” 

Bosch,  Herman  J.,  Hotel  Biltmore,  New 
York,  N.  Y.  "Noiseless." 

Camp  Co.,  La  Crosse,  Wis.  "Invincible." 
Chicago  Motor  & Vibrator  Co.,  163-165 
N.  Wabash  Ave.,  Chicago,  III.  “Stand 
ard." 

Claxo  Co.,  The,  Iowa  City,  Iowa. 

Electric  Clipper  Co.,  The,  637  Grand 
Ave.,  Kansas  City,  Mo. 

GEIER  CO.,  P.  A..  THE,  5112  St.  Clair 
Ave.,  Cleveland,  Ohio.  “Royal." 
Halliwell  & Co.,  62  E.  12th  St.,  New  York, 
N.  Y. 

Hamilton -Bea6h  Mfg.  Co..  1301-39  Rap- 
ids Drive,  Racine,  Wis.  “Cyclone." 
LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  "Universal.” 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago.  111.  "White  Cross." 
Moore  Electric  Corp.,  202  S.  State  St. 
Chicago,  111.  (Exclusive  distributor, 
Wiebusch  & Hilger,  Ltd.,  106-110  La- 
fayette St.,  Ne\y  York,  N.  Y.) 

Racine  Electric  Co..  Bridge  & Ontario 
St.,  Racine,  Wis. 

Russell  Electric  Co.,  140  W.  Austin  Ave. 
Chicago,  111.  "Hold-Heet." 


Sanitax  Electric  Co.,  143-147  E.  23rd  St., 
New  York,  N.  Y.  "Foen.” 

Siegfried,  G.,  130  N.  State  St.,  Chicago, 

111. 

Shelton  Electric  Co.,  16  E.  42nd  St.,  New 
York,  N.  Y.  “Shelton." 

Thome,  Mathias,  22  W.  Monroe  St.,  Chi- 
cago, 111.  "Shelton,"  "Bertman." 
WISCONSIN  ELECTRIC  CO..  Racine, 
Wis.  The  “Dumore”  electric  hair 
drier  is  a sturdy  appliance,  light  and 
easy  to  handle.  Has  a 
highly  polished  alumi- 
num  case.  All  moving 
parts  are  enclosed, 
making  it  impossible  to 
catch  or  snarl  the 
hair.  The  “Dumore" 
^ W is  fitted  with  a detach- 

Dumore  able  heating  unit,  in- 

H«lr  Drier  stantly  removable  with- 

out tools.  Cord  attaches  to  lamp  sock- 
et. One  turn  of  switch  gives  hot  air 
blast;  another  turn  gives  cold  air.  Net 
weight,  4%  lbs.  See  display  adv.  page 
1311.— Adv. 

DRIERS,  HAND  AND  FACE,  ELEC- 
TRIC.—Appliances,  equipped  with  motor- 
driven  fan  and  heating  elements  through 
which  air  is  forced  for  drying  the  hands 
and  face.  They  are  controlled  by  a pedal- 
operated  spring  switch  at  the  base  0mv.le 
stand  on  which  the  outfit  is  mounted  This 
switch  closes  both  the  heating  and  blower 
circuits,  which  are  opened  automatically 
when  the  foot  pressure  is  released  from 
the  pedal.  The  air  outlet  is  set  about  3Vfe 
ft  from  the  floor  and  is  adjustable  so  that 
the  air  blast  is  about  horizontal  for  dry- 
ing the  hands  or  inclined  upward  for  dry- 
ing the  face.  These  driers  are  used  In 
semipublic  and  private  washrooms  in  of- 
fices, factories,  hotels,  club  houses,  dance 
halls,  railway  stations,  etc.  They  are  a 
very  sanitary  method  of  drying  and  dis- 
pense with  the  troubles  connected  with 
providing  towels. 

In  the  original  types  heating  elements 
alone  were  provided  without  a blower 
It  was  found  that  addition  of  the  blower 
reduces  the  powder  consumption  and  hastens 
drying. 

Manufacturers: 

Groton  Electrical  Devices,  Inc.,  Main  St.. 
Groton,  N.  Y.  “Airdry,"  "Electric 
Towel." 

Moore  Electric  Corp..  202  S.  State  St., 
Chicago,  111.  (Exclusive  distributor, 
Wiebusch  & Hilger,  Ltd.,  106-110  La- 
fayette St.,  New  York,  N.  Y.) 

DRIERS,  SHOE,  ELECTRIC.— Portable 
motor-driven  fan  and  heating  element  in 
enclosing  case  having  a handle  for  manipu- 
lating or  provided  with  a clamp  for  fasten- 
ing to  the  shoe  rest.  The  air  forced 
through  heating  element  passes  out  through 
a tube  which  is  directed  upon  the  shoe 
by  the  operator.  This  portable  type  Is 
used  in  shoe  shining  and  cleaning  estab- 
lishments. Stationary  driers  of  a different 
type,  generally  similar  to  a rack  on  which 
the  shoes  are  dried  by  hot  air  rising  from 
electric  heating  elements  placed  below  the 
racks,  are  used  in  shoe  factories. 

Manufacturers: 

Chicago  Motor  & Vibrator  Co.,  163-166 
N.  Wabash  Ave.,  Chicago,  111.  "Stand- 
ard." 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
99 

Hamilton  - Beach  Mfg.  Co.,  1301-39 
Rapids  Drive,  Racine,  Wis.  “Cyclone. 
Millner  Co..  1706  N.  12th  St.,  St.  Louis, 
Mo.  "Millner." 

S.  U.  E.  Co.,  89  Beach  St.,  Boston. 

Mass.  “Unitize.”  _ _ _ , 

United  Shoe  Machinery  Corp.,  205  Lin- 
coln St.,  Boston,  Mass. 

WISCONSIN  ELECTRIC  CO.,  16th  St. 
& Junction  Ave.,  Racine,  Wis.  “Du 
more.”  (See  display  adv.  page  1311.) 
DRILL  SETS,  ELECTROPNEUMATIC 
ROCK.— These  drill  sets  are  used  in  mines 
or  quarries  where  the  drilling  is  done  at  a 
considerable  distance  from  the  central 
power  plant.  Long  compressed-air  lines 
are  likely  to  have  much  leakage  and  are 
otherwise  troublesome,  especially  in  win- 
ter; where  only  a few  drills  are  needed  it 
is.  therefore,  not  economical  to  run  the 
air  line  a great  distance  or  to  keep  large 
compressors  running  at  the  power  house 
for  the  few  drills.  Portable  motor-driven 
compressors  are  used  for  this  purpose  and 
supply  sufficient  air  for  a group  of  drills 
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through  short  lengths  of  air  hose.  The  set 
is  attended  by  the  workmen  and  is  oper- 
ated only  when  the  drills  are  to  be  used. 
The  drills  employed  are  standard  air 
drills,  operated  by  the  air  pressure  acting 
on  alternate  sides  of  the  piston,  and  com- 
bine a hammer  action  and  slow  rotation. 

DRILLING  MACHINES.  — See  Boring 
machines. 

DRILLS,  ELECTRIC,  BENCH  AND 
SENSITIVE.— Electric  bench  drills  are 
equipped  with  a mot6r  and  feed  control 
in  the  head  of  the  device  and  can  be 
clamped  to  the  bench.  Sensitive  drills  are 
especially  adapted  for  the  use  of  watch- 
makers, Jewelers,  instrument  makers,  etc.: 
their  feed  control  has  a spring  balance  so 
extremely  sensitive  that  delicate  w'ork  can 
be  drilled  accurately.  Motors  for  these  de- 
vices are  of  the  fractional -horsepower 
high-speed  type.  The  bench  drills  are 
sometimes  made  as  gang  drills,  that  is, 
several  drills  operating  together  and  con- 
trolled as  a unit.  The  smaller  drills  are 
often  equipped  with  a universal  motor  so 
they  may  be  used  interchangeably  with 
either  alternating  or  direct-current  supply. 

Manufacturers: 

Arnold  Electric  Tool  Co.,  Inc.,  Fort  Trum- 
bull Bldg.,  New  London.  Conn. 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 
N.  Y.  "Buffalo." 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 

111. 

Champion  Blower  & Forge  Co.,  The. 
Lancaster,  Fa.  "Champion." 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  "Little  Giant." 

Cincinnati  Electrical  Tool  Co.,  The, 
1501-3-5  Freeman  Ave.,  Cincinnati, 
Ohio.  "Cincinnati." 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  520 
W.  Main  St..  Louisville,  Ky.  "Willey." 

Electro-Magnetic  Tool  Co..  2902  Carroll 
Ave.,  Chicago.  111.  "Electro." 

High  Speed  Hammer  Co.,  Inc.,  The,  313 
Norton  St.,  Rochester,  N.  Y. 

Langelier  Mfg.  Co.,  Arlington,  Cranston, 
R.  I. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st 
& Magazine  Sts.,  Louisville,  Ky. 

Neil  & Smith  Electric  Tool  Co.,  The,  813- 
815  Broadway,  Cincinnati,  Ohio. 
"Ideal." 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

U.  S.  Electrical  Tool  Co.,  The,  2480  W. 
6th  St.,  Cincinnati,  Ohio.  “U.S." 

Washburn  Shops,  The,  Worcester,  Mass. 
"Washburn.” 

WISCONSIN  ELECTRIC  CO.,  Racine, 
Wis.  The  “Dumore"  bench  drill  is  ac- 
curate on  fine  and  sensitive  work,  com- 
pact, efficient,  durable  and  economical. 
The  Model  2-AD  drill  (figure  below), 
is  a time  saver  on  small  parts.  It  is 


Dumore  Bench  Drill 

equipped  w'ith  a universal  motor,  which 
operates  on  either  a-c.  or  d-c.  circuits, 
and  has  an  adjustable  table  that  may 
be  placed  at  any  desired  point  within 
its  range,  also  swinging  entirely  out 
of  the  way  for  drilling  on  the  base. 
Drilling  capacity  is  3/16  in.  in  steel  and 
13/64  in.  in  brass  and  alloys.  Each 
drill  is  furnished  with  ten  feet  of  re- 
inforced portable  cord,  switch,  plug  and 
chuck.  See  display  adv.  page  1311. — 
Adv. 

Wodack  Electric  Tool  Co..  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  "Wodack." 

DRILLS,  ELECTRIC,  MISCELLANEOUS. 
— This  classification  includes  electrically 
driven  drills  not  listed  elsewhere  in  this 
book,  particularly  such  drills  as  are  too 
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special  in  their  application  for  separate 
listings;  for  instance,  surgical  drills  for 
drilling  bone,  or  various  other  such  special 
devices. 

Manufacturers: 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 

111. 

Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  “Champion." 

Hoosier  Drilling  Machine  Co.,  Goshen, 

Ind.  “Hoosier.” 

Keystone  Driller  Co.,  Beaver  Falls,  Pa. 

“Keystone.” 

Shelton  Electric  Co..  16  E.  42nd  St..  New 

York,  N.  Y.  “Shelton.” 

DRILLS.  ELECTRIC,  PORTABLE.— 
Portable  electric  drills  are  the  most  widely 
used  portable  electric  tool  on  the  market. 
The  general  form  consists  of  a compact 
enclosed  motor  with  handles  on  the  case 
for  directing  the  drill,  and  a conveniently 
located  switch  for  controlling  the  speed. 
In  most  drills  a projecting  drill  chuck  is 
geared  to  the  motor,  various  gear  ratios 
being  used,  depending  on  the  capacity  of 
the  drill.  Many  drills  have  two  speeds 
.that  are  easily  obtained  by  the  operator. 
For  wood  boring  only,  some  light,  high- 
speed drills  are  made  which  have  no  gears 
but  are  driven  direct  from  the  motor.  The 
larger  sizes  for  metal  drilling,  which  are 
made  up  to  2%  Ins.  capacity  in  steel,  are 
usually  equipped  with  a screw  feed  attach- 
ment and  are  arranged  to  be  clamped  to  an 
“old  man”  stand,  or  held  in  position  while 
drilling.  Motors  of  the  universal  type,  d-c. 
series  motors,  and  a-c.  induction  motors 
for  single,  two  and  three-phase  circuits 
are  regularly  supplied.  Another  type  of 
portable  drill  which  also  comes  under  this 
classification  consists  of  a portable  motor, 
usually  mounted  on  a truck,  which  is  con- 
nected through  a flexible  shaft  and  suitable 
reduction  gearing  to  the  drill  spindle.  Both 
types  of  drills  are  sometimes  used  for  other 
purposes  than  drilling,  such  as  driving 
screws,  tightening  nuts,  and  in  some  cases 
grinding,  the  chuck  permitting  attachment 
of  the  proper  tool. 

Manufacturers: 

Air-Way  Electric  Appliance  Corp.,  To- 
ledo, Ohio. 

Arnold  Electric  Tool  Co.,  Inc.,  Fort 
Trumbull  Bldg..  New  London,  Conn. 

Black  & Decker  Mfg.  Co.,  The,  Towson 
Heights,  Baltimore,  Md. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  “Little  Giant.” 

Cincinnati  Electrical  Tool  Co..  The,  1501- 
3-5  Freeman  Ave.%  Cincinnati,  Ohio. 
“Cincinnati.” 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  520 
W.  Main  St.,  Louisville,  Ky.  “Willey.” 

Coates  Clipper  Mfg.  Co.,  237  Chandler 
St.,  Worcester,  Mass. 

Electro- Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  “Electro.” 

Gilflllan  Bros.,  Inc.,  Los  Angeles,  Cal. 

Haskins  Co.,  R.  G.,  27  S.  Desplaines  St., 
Chicago,  111. 

Hisey-Wolf  Machine  Co,,  The,  Colerain 
A Marshall  Aves.  Cincinnati,  Ohio. 
“Hisey.” 

Knight  Engineering  & Sales  Co.,  441 
E.  3rd  St.,  Los  Angeles,  Cal.  “One- 
Hand-Y.” 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville.  Ky. 

Marvin  Electric  Drill  Co..  443  State  St., 
Binghamton.  N.  Y. 

Neil  A Smith  Electric  Tool  Co.,  The. 
813-815  Broadway,  Cincinnati,  Ohio. 
“Ideal.” 

Petersen  Mfg.  Co.,  A.  H.,  1614  Fratney 
St.,  Milwaukee,  Wis.  “Hole  Shooter.” 

Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111.  “Ryerson-Con- 
radson.” 

Schramm  A Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Standard  Electric  Tool  Co.,  The,  Cincin- 
nati, Ohio.  “Standard.” 


When  writing  to  manufacturers  please 
mention  the 
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Stenman  Electric  Valve  Grinder  Co.,  42 
Southbridge  St.,  Worcester,  Mass. 
“HusKee.” 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

Temco  Electric  Motor  Co.,  The,  504  Sugar 
St.,  Leipsic,  Ohio.  “Temco.” 

U.  S.  Electrical  Tool  Co..  The.  2480  W. 
6th  St..  Cincinnati,  Ohio.  “U.  S.” 

WISCONSIN  ELECTRIC  CO.,  Racine, 
Wis.  The  “Dumore”  Model  1- AD  port- 
able drill  (figure  below),  is  intended  for 
the  fast  drilling  and  countersinking  of 


Dumore  Model  1AD  Portable  Drill 


small  holes;  handy,  efficient,  economical. 
Equipped  with  universal  motor,  which 
operates  on  either  a-c.  or  d-c.  circuits. 
Length  10  ins.  Capacity  in  steel  is 
3/16  in.;  in  brass  and  alloys,  13/64  in. 
Diameter  of  motor,  3%  ins.  Spindle  off- 
set from  center  of  motor,  25/32  in. 
Drive,  helical  gears.  Handle  is  of  alum- 
inum. Net  weight,  4%  lbs.  Complete 
with  ten  feet  of  reinforced  portable 
cord,  plug,  switch  and  chuck.  See  dis- 
play adv.  page  1311. — Adv. 

DRILLS,  ELECTRIC  PORTABLE,  HAM- 
MER TYPE. — The  hammer  type  drill  de- 
pends upon  the  chipping  action  of  the 
drill  point  for  its  drilling  action,  the  de- 
vice being  in  many  respects  an  automatic 
chisel  and  operating  like  a small  rock 
drill.  To  produce  the  sharp  blow  necessary 
the  drill  is  actuated  by  a spring,  the  drill 
point  being  drawn  back  against  the  spring 
and  released  either  by  a motor-driven  cam 
or  by  a solenoid.  In  some  types  the  drill 
point  is  rotated  through  a small  angle 
after  each  blow.  These  drills  are  made 
as  a hand  tool,  sometimes  provided  with 
a breast  rest.  They  use  a fractional-horse- 
power motor  taking  about  as  much  power 
as  the  portable  electric  drills  of  the  re- 
volving type,  and  are  used  for  drilling 
brick,  stone,  concrete,  etc. 

Manufacturers: 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  “Little  Giant.” 

DRILLS,  ELECTRIC,  PORTABLE, 
RAILWAY  TRACK.— Light-weight  compact 
drilling  machines  so  constructed  that  they 
can  be  readily  transported  from  place  to 
place  by  one  or  two  men.  On  electric  rail- 
way track  work  they  usually  draw  their 
power  from  the  trolley  line  supplying  the 
cars.  Such  machines  are  used  for  many 
purposes  and  vary  from  small  motor-driven 
drills  used  to  bore  vertical  spike  holes  in 
ties  and  readily  operated  by  one  man,  to 
more  powerful  and  heavier  machines  that 
can  be  used  for  drilling  bolt  or  bond-ter- 
minal holes  in  heavy  rails. 

Manufacturers: 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont.,  Can. 
Chicago  Pneumatic  Tool  Co..  6 E.  44th 
St..  New  York.  N.  Y.  “Little  Giant.’ 
Electric-Magnetic  Tool  Co..  2902  Carroll 
Ave..  Chicago,  111.  “Electro.” 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Drills  of  several  designs 
and  other  bonding  tools  described 
with  a complete  line  of  rail  bonds  In 
Bulletin  44002A.  See  adv.  pages  1203- 
1223.— Adv. 

Independent  Pneumatic  Tool  Co.,  600  W. 

Jackson  Blvd.,  Chicago,  111.  “Thor.” 
Morse  Twist  Drill  & Machine  Co.,  New 
Bedford,  Mass. 

Stow  Flexible  Shaft  Co.,  3446-54  Ludlow 
St.,  Philadelphia,  Pa. 

DRILLS,  ELECTRIC,  ROCK.  — Rock 
drills  are  used  on  many  kinds  of  rock  and 
under  various  conditions.  As  a result 
there  are  many  types,  each  particularly 
adapted  to  some  class  of  work.  The  bits 
for  the  hard  rock  are  usually  fluted,  for 
the  softer  rocks  and  coal  they  are  twisted. 
In  use  the  drills  generally  combine  a slow 
rotation  and  a rapid  hammer  action,  the 
hammer  making  about  1000  strokes  a min- 
ute. Electric  rock  drills  are  usually  mo- 
tor-driven through  gearing.  They  are 
much  more  economical  than  air  drills  and 
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are  easier  to  handle  and  maintain.  The 
efficiency  remains  practically  constant 
throughout  their  life,  while  with  an  air 
drill  it  decreases  as  the  piston  and  valves 
wear.  Some  of  the  electric  drills  are  quite 
portable,  while  others  designed  for  heavy 
work  are  mounted  on  a weighted  tripod. 
In  some  cases,  such  aB  for  drilling  wells, 
motors  as  large  as  75  hp.  are  used;  they 
are  securely  mounted  and  drive  the  drill 
through  gearing. 

Manufacturers: 

BURKE  ELECTRIC  CO.,  12th  A Cran- 
berry Sts.,  Erie,  Pa. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St..  New  York,  N.  Y.  “Little  Giant.” 

Electro-Magnetic  Tool  Co..  2902  Carroll 
Ave.,  Chicago,  111.  “Electro.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Fort  Wayne  elefctric  rock 
drill  of  the  rotary  hammer  type,  op- 
erated by  a fully  enclosed,  splashproof 
motor.  The  drill  steel  rotates  and  re- 
ceives about  1,700  blows  per  minute. 
An  adjustable  belt  tightener  permits  a 
wide  variation  in  speed  of  the  drill. 
Will  drill  holes  up  to  12  ft.  in  depth 
finishing  at  1V6  in.  diameter.  Power 
consumption  1%  to  2tfc  hp.  Motors  are 
d-c.  or  a-c.,  single  phase  excepted,  and 
are  interchangeable.  Drill  can  be 
handled  by  two  men,  heaviest  part 
weighing  about  300  lbs.  (Bulletin 
48902.)  See  adv.  pages  1203-1223. — 
Adv. 

Ingersoll-Rand  Co.,  11  Broad  w*ay,  New 
York.  N.  Y.  “Electric  Air.” 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus, Ohio. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  “Wodack.” 

DRILLS,  ELECTRICIANS*  AUTOMATIC 
BREAST  AND  HAND.— Drills  operated 
automatically  by  a helix  when  pressure  is 
applied  to  the  handle.  Breast  drills  are 
arranged  to  be  manually  operated  by  crank 
and  gear  and  with  plate  on  the  brace 
against  which  breast  pressure  may  be  ap- 
plied. These  drills  are  widely  used  by  elec- 
tricians in  house  and  building  wiring. 

Manufacturers: 


BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie.  Pa. 

Cincinnati  Tool  Co.,  Norwood,  Cincinnati, 
Ohio.  “Hargrave.” 

Electro-Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  “Electro.” 

Goodell-Pratt  Co.,  Greenfield,  Mass.  “Mr. 
Punch/’ 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  A 
Magazine  Sts.,  Louisville.  Ky. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

Neil  & Smith  Electric  Tool  Co.,  813-815 
Broadway,  Cincinnati,  Ohio.  “Ideal.” 

SMITH  & HEMENWAY  CO.,  INC..  Irv- 
ington, N.  J. 

DRILLS,  HAMMER  AND  SPRING. 
BRICK  AND  STONE.— Drills  for  use  in 
brick  or  stone  operated  manually  by  crank 
and  geared  so  as  to  strike  a given  number 
of  blow's  at  the  drill  point  for  every  turn  of 
the  crank.  They  are  used  to  drill  holes  for 
conduit  and  armored  cable,  for  expansion 
bolts  and  similar  fastenings,  for  insulators, 
machinery  and  other  heavy  equipment. 
For  frequent  use  and  certain  special  uses 
these  drills  are  sometimes  provided  with 
stands  or  other  bracing  equipment  to  facili- 
tate the  drilling  operation. 


Manufacturers: 


Barrett  Sales  Co.,  668  W.  Washington 
Blvd.,  Chicago,  111. 

Chicago  Expansion  Bolt  Co.,  324  W. 
Washington  St.,  Chicago,  111. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y. 

Daugherty-Smith-Phillips  Co..  1537  Cort- 
land St.,  Chicago,  111.  “Phillips.” 

Diamond  Expansion  Bolt  Co.,  90  West 
St.,  New  York,  N.  Y.  “Diamond  N.” 
“Rapid  Fire.” 

Duffy  Mfg.  Co.,  214  W.  Grand  Ave.,  Chi- 
cago, 111.  “Star.” 

Electro-Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago.  111.  “Electro.” 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Mayhew  Steel  Products  Co.,  ^ Inc.,  291 
Broadway,  New  York,  N.  Y.  “May- 


new. 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  Yor*k,  N.  Y. 

Star  Expansion  Bolt  Co.,  147-149  Cedar 
St..  New  York,  N.  Y.  “Star.” 
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Village  Blacksmith  Folks,  The,  Water- 
town,  Wis.  (Brick  and  stone.) 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  "Wodack.” 

DRILLS,  PLASTER. — Drills  having  spe- 
cially formed  points  for  drilling  in  plaster 
and  sometimes  equipped  with  a funnel-like 
cup  fastened  at  the  chuck  to  catch  the  fall- 
ing plaster.  This  attachment  is  generally 
used  when  wiring  an  old  house  or  on  al- 
teration and  repair  jobs,  where  the  making 
of  much  mess  would  be  seriously  objected 
to. 

Manufacturers: 

Alayhew  Steel  Products  Co..  Inc.,  291 
Broadway.  New  York,  N.  Y.  “May- 
hew.” 

DRILLS,  TRACK,  HAND-OPERATED.— 

Hand  drills  for  drilling  holes  in  track  rails 
or  ties  are  made  in  several  types.  The  drill 
is  supported  in  such  a manner  from  the 
rail  that  the  drill  point  presses  against  the 
rail  or  tie  to  be  drilled.  A common  type 
consists  of  the  supporting  device  and  a 
hand  lever  attached  through  a ratchet  to 
the  drill.  More  elaborate  types  have  a ver- 
tical frame  supporting  a shaft  which  is 
turned  through  bevel  gears  by  hand  cranks, 
the  drill  being  in  turn  driven  by  the  ver- 
tical shaft. 

Manufacturers: 

Aldon  Co.,  The,  3338  Ravenswood  Ave., 
Chicago,  111.  "Beland,”  "Standard.” 

Bird-Archer  Co.,  The,  90  West  St.,  New 
York.  N.  Y.  "Baco.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Drills  of  several  designs 
and  other  bonding  tools  described 
with  a complete  line  of  rail  bonds  in 
Bulletin  44002A. — Adv. 

Lowell  Wrench  Co.,  54  Commercial  St., 
Worcester,  Mass.  "IXL." 

Track  Specialties  Co.,  Inc.,  29  Broadway. 
New  York,  N.  Y.  "Trasco.” 

DRILLS,  TWIST. — Twist  drills  are  made 
from  rectangular  tool  steel  stock,  drop- 
forged  and  twisted  while  hot  to  give  the 
desired  general  form,  then  machined  and 
ground  to  the  final  form.  They  are  largely 
used  for  drilling  at  high  speed  through  cast 
iron  and  other  common  metals.  They  are 
extensively  used  by  electrical  manufactur- 
ers and  also  by  other  electrical  concerns 
in  their  machine  and  repair  shops. 

Manufacturers: 

Cleveland  Twist  Drill  Co.,  E.  49th  St.  & 
Lakeside  Ave..  Cleveland,  Ohio.  “Para- 
gon.” 

Detroit  Twist  Drill  Co.,  Fort  St.  West  at 
14th  St.,  Detroit.  Mich.  "Graham.” 

Fastfeed  Drill  & Tool  Corp.,  Toledo,  Ohio. 
"Fastfeed." 

Morse  Twist  Drill  & Machine  Co.,  New 
Bedford,  Mass. 

Syracuse  Twist  Drill  Co.,  Syracuse,  N.  Y. 

Union  Twist  Drill  Co.,  Athol,  Mass. 

Whitman  & Barnes  Mfg.  Co,,  Akron, 
Ohio.  "W  & B,”  "Hercules.” 

Wilt  Twist  Drill  Co.  of  Canada,  Ltd.. 
Walkerville,  Ont.,  Can. 

DRINK  MIXERS.— See  Mixers,  drink. 

DRIVE  A TWIST. — Trade  name  for  guy 
anchors  manufactured  by  the  Gund  Mfg. 
Co.,  LaCrosse,  Wis. 

DRIVER-HARRIS  CO.— Harrison,  N.  J 
Manufacturer  of  resistance  wire  and  mate- 
rials. President,  Frank  L.  Driver;  vice- 
presidents,  Leon  O.  Hart.  Frank  L.  Driver, 
Jr.;  vice-president  and  sales  manager.  Ar- 
lington Bensel;  secretary,  Miss  Minnie  Har- 
ris; treasurer,  Percival  E.  Reeves;  general 
manager,  Frank  L.  Driver.  Main  olfice, 
Harrison,  N.  J.  Factories,  Harrison,  N.  J. : 
Walkerville,  Ont.,  Can.  Branch  oillces,  28 
S.  Jefferson  St..  Chicago,  111.;  1249  Wash- 
ington Bldg.,  Detroit,  Mich.;  Walkerville, 
Ont.,  Can.  Sales  representatives.  Strong, 
Carlisle  & Hammond.  Cleveland,  Ohio. 

DRIWAL. — Trade  name  for  waterproofing 
cement  manufactured  by  the  Billings-Cha- 
pin  Co..  1153  E.  40th  St.,  Cleveland,  Ohio. 

DROP,  IMPEDANCE.  — See  Impedance 
drop. 

DROP,  REACTANCE.  — See  Reactance 
drop. 

DROP,  RESISTANCE.  — See  Resistance 
voltage;  Copper  drop. 

DROPS,  ANNUNCIATOR.— A lever  con- 
trolled by  an  armature  and  electromagnetic 
coil  at  one  end  and  provided  with  a plate 
or  tag  holder  at  the  other.  Used  in  an- 
nunciators where  upon  energizing  the  coil 
by  pressing  a button  or  otherwise  the  lever 
throws  the  tag  or  plate  into  view.  Also  see 
Annunciators. 


Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E 
53rd  St.,  New  York,  N.  Y. 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd.,  Chicago,  111. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York.  N.  Y. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo.  (For  railroad 
service  only.) 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau.” 

Telephone  Shop,  The,  606  S.  Canal  St., 
Chicago,  111. 

DROPS,  BURGLAR  ALARM.— A lever 
controlled  by  an  armature  and  electro- 
magnet coil  at  one  end  and  arranged  so 
that  when  the  circuit  is  closed  through  the 
coil,  by  the  operation  of  a door  or  window 
spring  or  other  means,  the  drop,  operated 
by  the  coil,  falls  and  holds  a local  circuit 
closed  through  a bell  or  other  alarm  until 
the  drop  is  raised.  These  drops  are  really 
a type  of  relay.  For  other  types  see  Re- 
lays, burglar  alarm. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St..  New  York.  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

DROPS,  TELEPHONE  SWITCHBOARD. 

— An  annunciator  used  as  a signal  on  man- 
ual switchboards.  It  consists  of  an  electro- 
magnet with  an  armature  and  a catch. 
The  latter  releases  a shutter  which  falls 
and  exposes  a number.  The  shutter  is  re- 
stored by  hand  or  by  the  insertion  of  the 
plug  (in  the  case  of  . the  line  drop)  or  by 
the  operation  of  the  listening  key  (in  the 
case  of  the  clearing-out  drop  on  the  cord 
circuit).  The  mechanically  self -restoring 
drop  or  plug-restoring  drop  has  a mechan- 
ical connection  between  jack  and  drop. 
The  electrical  self-restoring  drop  has  a re- 
storing electromagnet  to  pull  the  shutter 
to  normal.  A line  drop  is  a drop  connected 
normally  to  a subscriber  line.  It  falls  when 
the  subscriber  rings  central  and  is  used  also 
on  toll  lines.  The  clearing-out  drop  is  used 
on  -a  cord  circuit  to  notify  the  operator 
when  a subscriber  rings  off,  either  for  dis- 
connection or  to  ask  for  further  attention. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  III. 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

DRUALITE. — Trade  name  for  farm  light- 
ing and  power  plants  manufactured  by  the 
Drury  Engineering  Co.,  1713  1st  Ave., 
Evansville,  Ind. 

DRUID. — Trade  name  for  heavy  weight, 
light  density  Regent  glassware  manufac- 
tured by  the  Ivanhoe-Regent  Works  of 
General  Electric  Co.,  5716  Euclid  Ave., 
Cleveland,  Ohio. 

DRURY  ENGINEERING  CO.— 1713  1st 
Ave.,  Evansville,  Ind.  Manufacturer  of 
farm  lighting  and  power  plants.  Business 
established  1918.  President  and  general 
manager,  Thomas  W.  Drury;  vice-president. 
Louis  A.  Dans;  secretary,  Charles  F.  Dick- 
rnann;  treasurer,  William  A.  Koch. 

DRY  BATTERY  OR  DRY  CELL.— A 

much  used  type  of  Leclanche  primary  cell 
in  which  the  electrolyte  is  contained  in  a 
porous  filling  between  the  electrodes.  The 
cell  is  sealed  and  from  external  appearance 
seems  entirely  dry.  See  Batteries;  also 
Batteries,  primary',  dry. 

D.  S. — Trade  name  for  cable  terminals 
manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westinghouse  Bldg., 
Pittsburgh,  Pa. 

D.  S.  L.  RAY. — Trade  name  for  stage 
border  lights  manufactured  by  the  Display 
Stage  Lighting  Co.,  314  W.  44th  St.,  New’ 
York,  N.  Y. 

DTS. — Trade  name  for  automobile  signals 
manufactured  by  the  Denver  Traffic  Signal 
A Mfg.  Co.,  1835  Williams  St.,  Denver,  Colo. 

DUALITE. — Trade  name  for  double-fila- 
ment incandescent  lamps  manufactured  by 
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the  Whitelite  Electric  Co.,  368-70  Broome 
St..  New  York,  N.  Y. 

DUBILIER  CONDENSER  CO.,  INC.— 217 

Centre  St.,  New  York,  N.  Y.  Manufacturer 
of  static  condensers.  Business  established 
1917.  President,  William  Dubilier;  vice- 
president  and  sales  manager,  John  Firth; 
secretary,  treasurer  and  general  manager, 
Cloyd  Marshall. 

DUBLARM. — Trade  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical & Mfg.  Co*  19th  & Hamilton  Sts.. 
Philadelphia,  Pa. 

DUBOIS  IRON  WORKS.— 805  N.  Brady 
St.,  Du  Bois,  Pa.  Manufacturer  of  gas  and 
gasoline  engines,  electric  and  steam  re- 
ciprocating pumps.  President,  John  E. 
Du  Bois;  vice-president,  W.  C.  Pentz;  sec- 
retary and  treasurer,  E.  A.  Badger. 

DUCHESS. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 

DUCHESS. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DUCK,  J.  J.— 436  St.  Clair  St.,  Toledo, 
Ohio.  Manufacturer  of  conduit  box  bush- 
ings and  knockout  seals. 

DUCKWORTH  CHAIN  A MFG.  CO.— 41 
Mill  St.,  Springfield,  Mass.  Manufacture* 
of  power  transmission  chains. 

DUCT- FEET.— The  combined  length  of 
the  individual  cableways  or  ducts  of  an 
underground  conduit  line.  It  equals  the 
length  of  the  conduit  line  in  feet  multiplied 
by  the  number  of  ducts.  This  gives  a bet- 
ter idea  of  the  amount  of  actual  conduit 
construction  in  any  run  than  giving  the 
length  of  the  conduit  alone. 

DUCTS,  AIR. — Ventilating  ducts  for  cool- 
ing electrical  machines  and  air-blast  trans- 
formers* by  the  passage  of  air  through 
them.  Such  ducts  are  commonly  provided 
in  armature  cores  and  in  field  cores  of 
large  turbogenerators,  certain  railway  mo- 
tors. etc. 

DUCTS,  UNDERGROUND.— The  several 
cableways  in  an  underground  conduit  line 
are  termed  ducts.  The  ducts  are  made  of 
clay  tile,  concrete  or  fiber.  Tile  conduit  is 
made  in  one,  two,  four,  six.  eight,  nine  and 
twelve-duct  formations.  The  multiple-duct 
formations  save  labor  in  laying,  but  are 
suitable  only  for  telephone  or  telegraph 
systems  and  power  systems  having  smaller 
loads.  In  large  power  systems  a cable 
burnout  is  likely  to  damage  the  duct  wall 
and  injure  the  cables  in  adjoining  ducts. 
The  use  of  single  duct  gives  a double  wall 
between  adjacent  ducts  and  better  protec- 
tion. With  concrete  and  fiber  ducts,  which 
are  always  made  as  single  ducts,  the 
structure  is  made  fireproof  by  filling  the 
spaces  between  adjoining  ducts  with  con- 
crete. With  concrete  ducts  this  makes  a 
solid  structure  which  is  a very  substantial 
protection  from  burnouts  and  mechanical 
injury. 

DUCTS,  VENTILATING.— Canals  or 
passageways  provided  in  electrical  ma- 
chines for  the  flow  of  air  or  fluid  to 
assist  in  carrying  away  the  heat  generated 
by  the  iron  and  copper  losses.  These  are 
often  made  by  putting  spacers  at  desired 
intervals  between  the  laminations  of  arma- 
ture cores  and  similarly  in  some  field  cores. 
Like  construction  is  employed  in  large  air- 
blast  and  oil-immersed  transformers. 

DUDLO  MFG.  CO.  — Wall  St.,  Fort 
Wayne,  Ind.  Manufacturer  of  enameled 
wire,  high-tension  coils  and  insulating  ma- 
terials. Business  established  1910.  Presi- 
dent. W.  E.  Mossman;  vice-president,  B.  P. 
Mossman;  secretary  and  treasurer,  G.  A. 
Jacobs;  sales  manager,  D.  J.  Jackson. 

DUFF  MFG.  CO.,  THE.— Pittsburgh,  Pa. 
Manufacturer  of  jacks.  Business  estab- 
lished 1883.  President,  J.  R.  McGinley; 
vice-president,  treasurer  and  general  man- 
ager. T.  A.  McGinley;  secretary.  F.  O. 
Graham;  sales  manager,  E.  A.  Johnson. 
Main  office  and  factory,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa.  Branch  of- 
fices. 50  Church  St..  New  York,  N.  Y.; 
Peoples  Gas  Bldg.,  Chicago,  111.:  Candler 
Bldg.,  Atlanta,  Ga.;  Monadnock  Bldg.,  San 
Francisco,  Cal.;  Book  Bldg.,  Detroit,  Mich. 

DU -5. — Trade  name  for  lighting  genera- 
tors for  motorcycles  manufactured  by  the 
Splitdorf  Electrical  Co.,  98  Warren  St.. 
Newark,  N.  J. 

DUFFY  MFG.  CO.— 214  W.  Grand  Ave.. 
Chicago,  111.  Manufacturer  of  spring  and 
hammer  drills  and  other  electricians’  tools. 
President  and  treasurer,  D.  U.  Wasson: 
vice-president,  G.  B.  Hessemer;  secretary 
and  general  manager,  E.  G.  Hessemer. 
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DUGGAN. — Trade  ' name  for  porcelain 
cleats  manufactured  by  the  Imperial  Por- 
celain Works,  Trenton,  N.  J. 

DUJARDIN- PLANTE'  PLATES.— A type 
of  storage-battery  plates  consisting  of 
parallel  lead  strips  welded  together  at  the 
ends. 

DUKE. — Trade  name  for  oiling  device 
manufactured  by  the  Michigan  Lubricator 
Co.,  3643  Beaubien  St.,  Detroit,  Mich. 

DUKE. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..  Cincinnati,  Ohio. 

DUMBWAITERS,  ELECTRIC.  — Small- 
capacity  electrically  operated  and  controlled 
elevators  to  meet  the  demands  of  high 
apartment  buildings,  hotels,  department 
stores,  large  restaurants,  etc.,  in  sending 
packages,  food  and  other  matter  from  floor 
to  floor.  Push  buttons  are  used  almost  in- 
variably to  control  the  car.  The  elaborate- 
ness of  the  control  system  depends  on  the 
service  for  which  the  dumbwaiter  is  used. 
If  it  operates  only  between  two  floors,  a 
single  button  at  each  floor  suffices  to  start 
the  car  to  the  other  floor  where  it  stops 
automatically.  If  it  operates  between  the 
main  floor  and  any  of  the  other  floors,  as 
in  an  apartment  building,  the  main-floor 
control  panel  usually  has  a limit  button 
for  each  floor,  while  at  each  floor  there  may 
be  only  one  button  to  return  the  car  to  the 
main  floor.  If  the  car  may  operate  from 
any  floor  to  any  floor,  which  is  not  very 
common,  the  control  system  becomes  some- 
what intricate  and  requires  a system  of 
interlocks  to  prevent  confusion  and  acci- 
dents; these  usually  prevent  starting  the 
car  while  any  door  to  the  shaft  is  open.  A 
signal  system  is  often  provided  with  dumb- 
waiters, which  may  consist  of  bells  or  buz- 
zers or  these  combined  with  indicating 
lamps. 

Manufacturers: 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken,  N.  J. 

Kimball  Bros.  Co.,  9th  St.  & 11th  Ave.. 
Council  Bluffs,  Iowa.  “Kimball.’' 

Nock  & Oarside  Elevator  Co.,  The,  1850 
Wazee  St.,  Denver,  Colo. 

Olson -Boettger  Electric  Mfg.  Co.,  413  N. 
Franklin  St.,  St.  Paul,  Minn. 

Otis  Elevator  Co.,  260  11th  Ave.,  New 
York,  N.  Y. 

PITT  ENGINEERING  CO.,  120  W.  Kinzie 
St.,  Chicago,  111. 

See  Electric  Elevator  Co.,  A.  B.,  220 
Broadway,  New  York,  N.  Y. 

Speidel,  J.  G.,  Reading,  Pa.  “Columbia.” 

Storm  Mfg.  Co.,  The,  40-50  Vesey  St.. 
Newark,  N.  J.  “Storm.” 

Warner  Elevator  Mfg.  Co.,  The,  2600 
Spring  Grove  Ave.,  Cincinnati.  Ohio. 

Warsaw  Elevator  Co.,  P.  O.  Box  889 
Warsaw,  N.  Y. 

DUMORE. — Trade  name  for  electric 
driers,  grinders,  drills,  cloth  cutting  ma- 
chines, motors,  etc.,  manufactured  by  the 
Wisconsin  Electric  Co.,  16th  St.  & Junction 
Ave.,  Racine,  Wis. 

DUNBAR. — Trade  name  for  display  racks 
manufactured  by  the  Acme  Level  & Mfg. 
Co.,  Toledo,  Ohio.  * 

DUNBAR  & CO.— 2652  W.  Lake  St.,  Chi- 
cago, 111.  Manufacturers  of  electric  corn 
poppers  and  peanut  roasters.  Proprietor, 
Charles  F.  Dunbar. 

DUNBAR  BROS.  CO.,  THE 80  South 

St.,  Bristol,  Conn.  Manufacturer  of  springs. 
Business  established  1845.  President,  Ed- 
ward G.  Dunbar;  vice-president,  Winthrop 
W.  Dunbar;  secretary  and  treasurer. 
Charles  E.  Dunbar. 

DUNBAR,  HUBERT  C.— 53  W.  Jackson 
Blvd.,  Chicago,  111.  Manufacturer  of  paper 
cartons  for  packing  small  electrical  prod- 
ucts. Business  established  1904.  Factories. 
Chicago,  HI.;  South  Bend,  Ind.;  Anderson. 
Ind. 

DUNCAN  ELECTRIC  MFG.  CO— La- 
fayette, Ind.  Manufacturer  of  watt-hour 
meters  and  transformers.  Business  estab- 
lished 1901.  President  and  general  man- 
ager, Thomas  Duncan;  vice-president,  C. 
L.  Ricketts;  secretary,  Frederick  Holmes; 
treasurer,  George  L.  Cragg;  sales  manager. 
Frank  W.  Pyle. 

DUNCAN  ELECTRICAL  CO.,  LTD— 2 In- 
spector St.,  Montreal.  Que.,  Can.  Manu- 
facturer of  electrical  wiring  derices. 
Charles  Duncan,  managing  director. 

DUNKLE  CO.,  ARTHUR  J— 50  Church 
St.,  New  York,  N.  Y.  Manufacturer  of 
automobile  signals.  Business  established 
1904.  Arthur  J.  Dunkle,  sole  owner. 

DUNLAP  CO.,  JOHN— Carnegie,  Fa 
Manufacturer  of  steel  reflectors  and  shade 
holders.  Business  established  1839.  Pres- 


ident, W.  A.  Dunlap;  treasurer,  J.  H. 
Dunlap;  secretary,  James  Boyd.  __ 

DUNN  MFG.  CO— 180  N.  Dearborn  St.. 
Chicago,  111.  Manufacturer  of  electric  dish- 
washers. President,  M.  J.  Kelly;  secretary, 
William  H.  Dunn;  treasurer,  H.  R.  Phelan. 

DUNN  MFG.  CO.,  W.  E.— Holland.  Mich. 
Manufacturer  of  motor-driven  machinery 
for  making  concrete  products.  President, 
W.  E.  Dunn. 

DUNNING  6 BOSCHERT  PRESS  CO. 
INC. — Syracuse,  N.  Y.  Manufacturer  of 
motor-driven  insulation,  mica,  baling 
presses,  etc.  President,  R.  E.  Boschert: 
vice-president,  W.  S.  Dunning;  secretary 
and  treasurer,  C.  A.  Dunning. 

DUNTLEY,  J.  W— 1004  Michigan  Ave.. 
Chicago,  111.  Manufacturer  of  automobile 
ignition  systems.  J.  W.  Duntley,  sole 
owner. 

DUNTON  CO.,  THE  M.  W.— Providence 
R.  I.  Manufacturer  of  soldering  salts,  etc. 

DUO. — Trade  name  for  die  stocks  manu- 
factured by  the  Greenfield  Tap  & Die 
Corp.,  Sanderson  St.,  Greenfield,  Mass.,  and 
the  Greenfield  Tap  & Die  Corp.,  of  Canada. 
Ltd.,  Front  & York  PI.,  Galt,  Ont.,  Can. 

DUOGRAPH. — Trade  name  for  oxy-acetyl- 
ene  welding  machines  manufactured  by  the 
Davis-Bournonville  Co.,  Jersey  City,  N.  J. 

DUO-LATERAL. — Trade  name  for  radio 
tuning  coils  manufactured  by  Lee  DeForest, 
Inc.,  451  3rd  St.,  San  Francisco,  Cal. 

DUO-LATERAL  COILS— Trade  name  for 
radio  inductances  manufactured  by  the 
Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

DUO  POINT. — Trade  name  for  electric 
household  irons  made  by  the  Central  Flat- 
iron Mfg.  Co.,  Johnson  City,  N.  Y. 

DUO  SAFETY. — Trade  name  for  shipping 
tags  manufactured  by  the  International  Tag 
Co..  319-329  N.  Whipple  St.,  Chicago,  111. 

DUPARQUET,  HUOT  & MONEUSE  CO. 

— New  York,  N.  Y.  Manufacturer  of 
heavy-duty  electric  cooking  and  heating 
devices.  Business  established  1852.  Pres- 
ident. treasurer  and  general  manager, 
George  P.  Ahner;  vice-president,  E.  J. 
Moneuse;  secretary,  A.  F.  Moneuse;  treas- 
urer. Louis  H.  Huot.  Main  office,  108-114 
W.  22nd  St..  New  York,  N.  Y.  Branch  of- 
fices, 312  W.  Ontario  St.,  Chicago,  111.;  90 
North  St.,  Boston,  Mass. 

DUPLEX. — Trade  name  for  gaskets 
manufactured  by  Akron  Metallic  Gasket 
Co..  150  N.  Union  St.,  Akron.  Ohio. 

DUPLEX. — Trade  name  for  expansion 
shields  and  anchor  bolts  manufactured  by 
the  Barrett  Sales  Co..  568  W.  Washington 
Blvd.,  Chicago,  111. 

DUPLEX. — Trade  name  for  street-light- 
ing mastarms  manufactured  by  the  Buffalo 
Specialty  Co.,  375  Ellicott  St.,  Buffalo,  N.  Y. 

DUPLEX. — Trade  name  for  electric 

grinder  manufactured  by  the  F.  W.  Coch- 

rane Mfg.  Co.,  5829  S.  Vermont  Ave.,  Los 
Angeles,  Cal. 

DUPLEX. — Trade  name  for  electric 

washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 

DUPLEX. — Trade  name  for  electric 

washing  machines  manufactured  by  the 
Domestic  Laundry  Equipment  Co.,  224  W. 
26th  St..  New  York,  N.  Y. 

DUPLEX. — Trade  name  for  burglar 

alarm  systems  for  banks  manufactured  by 
the  Duplex  Electric  Co.,  75-77  Grand  St., 
New  York,  N.  Y. 

DUPLEX. — Trade  name  for  chains  for 
pull  sockets  manufactured  by  the  Hathe- 
way  Mfg.  Co.,  Bostwlck  Ave.,  Bridgeport^ 
Conn. 

DUPLEX. — Trade  name  for  w*et  batteries 
manufactured  by  the  National  Carbon  Co.. 
Inc.,  Highland  & Madison  Aves.,  Cleveland, 
Ohio. 

DUPLEX. — Trade  name  for  electric  blue- 
print paper  coating  machines  manufactured 
by  the  C.  F.  Pease  Co.,  829  N.  Franklin  St., 
Chicago,  111. 

DUPLEX. — Trade  name  for  photographic 
arc  lamps  rrianufactured  by  M.  J.  Wohl  & 
Co.,  Inc.,  Payntar  Ave.  & Hancock  St., 
Long  Island  City,  N.  Y. 

DUPLEX,  BRIDGE. — In  telegraphy  a sys- 
tem in  which  the  receiving  instrument  at 
< ach  station  is  connected  across  two  im- 
pedances, one  in  series  with  the  line  wire 
and  the  other  in  series  with  the  artificial 
line  in  such  manner  that  no  electrical 
change  in  the  receiver  circuit  is  effected  by 
outgoing  signals. 


DUPLEX,  DIFFERENTIAL— In  teleg- 
raphy a duplex  system  in  which  at  each 
station  one  of  two  portions  of  the  receiving 
instrument  are  connected  in  series  with  the 
line  wire  and  the  other  in  series  with  an 
artificial  line  of  such  electrical  characteris- 
tics that  the  effects  upon  the  receiver  of 
currents  passing  through  the  main  and  ar- 
tificial lines,  as  a result  of  outgoing  signals, 
are  neutralized.  This  is  sometimes  called 
single-current  duplex,  inasmuch  as  only  one 
pole  of  the  battery  is  ever  connected  to  the 
line,  and  the  relays  are  operated  by  an  un- 
balance of  current  in  their  windings. 

DUPLEX  ELECTRIC  CO— 75-77  Grand 
St.,  New  York,  N.  Y.  Manufacturer  of 
burglar  alarm  systems  for  banks.  Treas- 
urer and  general  manager,  J.  P.  Williams. 

DUPLEX  LIGHTING  WORKS  OF  GEN- 
ERAL ELECTRIC  CO— 6 W.  48th  St.,  New 
York.  N.  Y.  Manufacturer  of  duplex  light- 
ing fixtures  and  fixture  switches.  Rex  J. 
Cole,  general  manager. 

DUPLEX,  POLAR. — In  telegraphy  a du- 
plex system  in  which  the  sending  key 
operates  a pole  changer  which  alternately 
connects  battery  of  opposite  polarity  to  the 
line.  One  half  of  the  polar  receiving  relay 
is  connected  in  series  with  the  line  and  the 
other  in  series  with  the  artificial  line,  thus 
the  reversal  of  the  sending  current  has  no 
effect  on  the  relay,  which  only  responds 
to  a reversal  of  the  receiving  current. 

DUPLEX  STORAGE  BATTERY  CO— 
Beaver  Dam,  Wis.  Manufacturer  of  stor- 
age batteries,  * farm  lighting  and  power 
plants.  Business  established  1919.  Presi- 
dent, J.  W.  Deniger;  vice-president,  H.  T. 
Schickel;  secretary  and  treasurer,  M.  A. 
Jacobs;  general  manager,  Peter  M.  Ketten- 
hofen.  Sales  representatives,  Raymond 
Livingston,  709  Cobbs  Bldg.,  Seattle, 
Wash.;  W.  S.  M.  Pinkham,  St.  Augustine, 
Fla. 

DUPLEX  A LITE. — Trade  name  for  duplex 
lighting  fixtures  manufactured  by  the 
Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W..  Montreal,  Que.,  Can., 
and  Duplex  Lighting  Works  of  General 
Electric  Co..  6 W.  48th  St.,  New  York,  N.  Y. 

DU  PONT  DE  NEMOURS  6.  CO.,  E.  I — 

Wilmington,  Del.  Manufacturer  of  electric 
blasting  apparatus,  car  curtains  and  uphol- 
stery materials,  chemicals,  paints,  var- 
nishes, etc.  President,  Irenee  Du  Pont; 
secretary,  Alexis  Du  Pont:  treasurer,  F.  D. 
Brown;  sales  manager,  F.  D.  Brown.  Main 
office,  Du  Pont  Bldg.,  Wilmington,  Del. 
Branch  offices,  21  E.  40th  St.,  New  York, 
N.  Y.;  Harvey  Bldg.,  Boston,  Mass.;  Dime 
Bank  Bldg.,  Detroit,  Mich.;  Gugle  Bldg., 
Columbus.  Ohio;  McCormick  Bldg.,  Chicago, 
111.;  Chronicle  Bldg.,  San  Francisco,  Cal. 

DURABLE. — Trade  name  for  duplex 
steam  pumps  manufactured  by  the  Dean 
Bros.  Steam  Pump  Works,  323  W.  10th  St., 
Indianapolis,  Ind. 

DURACORD. — Trade  name  for  flexible 
portable  cord,  cables  and  extension  lamp 
manufactured  by  the  Tubular  Woven  Fab- 
ric Co.,  Main  & Carver  Sts.,  Pawtucket, 
R.  I. 

DURADUCT. — Trade  name  for  flexible 
nonmetallic  conduit  manufactured  by  the 
Tubular  Woven  Fabric  Co.,  Main  & Carver 
Sts.,  Pawtucket,  R.  I. 

DU  RAG  R A PH. — Trade  name  for  electric 
time  recorders  manufactured  by  the  Auto- 
matic Time  Stamp  Co.,  160  Congress  St., 
Boston,  Mass. 

DURALECTRIC. — Trade  name  for  elec- 
tric cigar  lighters  made  by  the  Duralectric 
Corp.,  Jamestown,  N.  Y. 

DURALECTRIC  CORP.,  THE— James- 
town, N.  Y.  Manufacturer  of  electric  cigar 
lighters  and  bell-ringing  transformers. 
Business  established  1919.  President,  D. 
B.  Clark;  vice-president,  W.  D.  Osgood; 
secretary  'and  treasurer,  W.  C.  Allison; 
general  manager,  W.  N.  Daniel.  Main  of- 
fice, Mount  Tabor  Bldg.,  Jamestown,  N.  Y. 
Factory,  Bemus  Point,  N.  Y.  Branch  office, 
340  Munsey  Bldg.,  Washington,  D.  C.  Dis- 
trict representative,  G.  H.  Pickard,  9 S. 
Clinton  St.,  Chicago,  HI. 

DU  RAMETALLIC.  — Trade  name  for 
packing  for  pistons,  valves,  rods,  etc., 
manufactured  by  thb  New  Era  Mfg.  Co., 
Inc.,  730  Cobb  Ave.,  Kalamazoo,  Mich. 

DURANOID-CONDENSITE— Trade  name 
for  molded  insulation  manufactured  by  the 
Duranoid  Mfg.  Co.,  213-221  Chestnut  St., 
Newark,  N.  J. 

DURANOID  MFG.  CO.,  THE— 213-221 
Chestnut  St.,  Newark,  N.  J.  Manufacturer 
of  molded  insulation.  President,  William 
B.  Swinnell;  treasurer,  Henry  T.  Meyer. 
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DURANT  MFG.  CO.— 655-666  Buffum  St., 
Milwaukee,  Wis.  Manufacturer  of  electric 
revolution  counting  machines.  Business 
established  1879.  President.  William  K 
Winkler;  vice-president.  Henry  O.  Wink- 
ler; secretary  and  treasurer,  Douglas  F. 
McKey. 

DURASOTE. — Trade  name  for  wood  pre- 
servatives manufactured  by  the  Page  & 
Hill  Co.,  814  Plymouth  Bldg.,  Minneapolis, 
Minn. 

DURATEX. — Trade  name  for  telephone 
cords  and  switchboard  cords  manufactured 
by  the  Stromberg-Carlson  Telephone  Mfg. 
Co.,  1050  University  Ave.,  Rochester,  N.  Y. 

DURO. — Trade  name  for  electric  well 
pumps  and  pumping  systems  manufactured 
by  the  Burnett-Harsh  Mfg.  Co.,  537-545  E. 
Monument  Ave.,  Dayton,  Ohio. 

DURO. — Trade  name  for  blowoff  valves 
manufactured  by  the  Lunkenheimer  Co.. 
Cincinnati,  Ohio. 

DURO. — Trade  name  for  babbitt  metal 
manufactured  by  the  Muzzy-Lyon  Co.,  De- 
troit, Mich. 

DUTCH  BOY.— Trade  name  for  babbitt 
metal,  solder,  etc.,  manufactured  by  the 
National  Head  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

DUTCH  BRAND. — Trade  name  for  sol- 
dering paste  and  friction  tape  manufac- 
tured by  the  Van  Cleef  Bros.,  77th  St.  & 
Woodlawn  Ave.,  Chicago,  111. 

DUXBAK. — Trade  name  for  belting  and 
belt  lacing  manufactured  by  the  Charles  A. 
Schieren  Co.,  30-38  Ferry  St.,  New  York, 
N.  Y. 

DWARF. — Trade  name  for  grease  cups 
manufactured  by  the  Williams  Valve  Co., 
Cincinnati,  Ohio. 

DYKE. — Trade  name  for  porcelain  knobs 
manufactured  by  J.  H.  Parker  & Son,  Inc., 
Parkersburg.  W.  Va. 

DYNAMIC  ELECTRICITY.— A term  used 
in  referring -to  electricity  in  motion,  as  dis- 
tinguished from  “static  electricity,”  which 
is  electricity  at  rest. 

DYNAMO. — An  abbreviation  of  the  term 
“dynamoelectric  machine”  used  to  desig- 
nate an  electric  generator  or  motor  in 
which  electromagnets  usually  provide  the 
magnetic  field.  The  word  “dynamo”  was 
formerly  in  much  wider  usage  than  at 
present.  Although  used  for  either  genera- 
tor or  motor,  it  has  come  to  be  applied 
mostly  to  the  generator  and  especially  to 
the  d-c.  generator.  Present  practice  avoids 
ambiguity  by  speaking  of  generators  and 
motors  as  such  and  very  seldom  as  dyna- 
mos. Also  see  Generator;  also  Motor. 

DYNAMOELECTRIC  MACHINE.— A ma- 
chine employing  electromagnetic  induction 
for  converting  mechanical  energy  into 
electrical  energy  in  the  form  of  electric 
currents,  or  the  reverse.  It  may  be  a 
generator  or  motor  or  a combination  of 
both  these  elements  in  one  machine.  For 
further  details  see  Machines,  dynamoelec- 
tric. 

DYNAMO  SPECIAL. — Trade  name  for 
sheet  steel  for  electrical  purposes  manu- 
factured by  the  American  Sheet  & Tin 
Plate  Co..  Frick  Bldg.,  Pittsburgh,  Pa. 

DYNAMO  TENDERS*  OILERS.— See  Oil- 
ers, engineers',  dynamo  and  motor  tenders'. 

DYNAMOMETERS,  MOTOR  AND  EN- 
GINE TESTING. — Strictly  speaking  a dy- 
namometer is  any  apparatus  for  the 
measurement  of  force.  The  term  is  com- 
monly used  to  designate  any  apparatus 
for  measuring  the  torque  of  a machine 
whose  power  output  is  to  be  determined. 
They  are  commonly  classed  as  absorption 
and  transmission.  The  absorption  type  is 
one  in  which  the  energy  transmitted  by  the 
machine  under  test  is  directly  dissipated. 
The  best  example  is  the  prony  brake.  The 
transmission  type  is  merely  an  intermediate 
contrivance  which  transmits,  and  at  the 
same  time  measures  or  indicates,  the 
torque  exerted  by  the  machine  tested  to 
another  machine  which  ultimately  dissi- 
pates the  energy.  Examples  are  the  lever, 
torsion  and  cradle  dynamometers. 

The  Prony  Brake  is  an  absorption  dyna- 
mometer consisting  of  a brake  band  which 
is  applied  directly  on  the  pulley  of  the  mo- 
,tor  or  engine  to  be  tested  and  a spring  or 
platform  balance  for  measuring  the  force 
exerted.  For  small  machines  the  band  is 
n belt  or  rope,  one  end  of  whic  h is  attached 
to  the  spring  balance,  then  it  is  passed 
over  the  pulley  and  the  other  end  is 
weighted.  The  resulting  tension  on  the 
belt  is  registered  on  the  spring  balance. 
From  this  tension  and  from  the  diameter 
and  speed  of  the  pulley  the  power  output 
can  be  calculated. 


In  using  the  weighted  belt  brake,  the 
pulley  should  preferably  be  driven  towards 
the  balance.  The  force  under  these  condi- 
tions will  be  the  difference  between  the 
weights  and  the  balance  reading. 

For  testing  larger  machines  the  band  is 
of  steel,  lined  with  blocks  of  wood  or  other 
material,  and  provided  with  clamping 
screw's  for  tightening  around  the  pulley. 
To  the  band  is  attached  a lever  of  known 
length  which  rests  on  a knife  edge  on  a 
platform  balance.  The  friction  between  the 
pulley  and  the  band  tends  to  rotate  the 
brake  and  this  tendency  is  counteracted  by 
the  pressure  of  the  balance.  If  F is  the 
force  in  pounds  exerted  on  the  balance,  L 
the  length  in  feet  of  the  lever  from  the 
center  of  the  pulley  to  the  point  at  which 
force  is  measured,  n is  the  speed  of  the 
pulley  in  r.  p.  m.,  then  the  output  in  horse- 
power is: 

Output  = 2xLFn/33. 000 

If  it  is  desired  to  measure  the  torque  only, 
then  T = FL  for  the  beam  brake,  and  FR, 
w'here  R is  the  radius  of  the  pulley  for  the 
belt  brake,  and  F is  the  difference  between 
the.  weight  and  balance  reading  when  the 
pulley  is  rotated  as  suggested  above. 

The  Torsion  Dynamometer  is  some  form 
of  helical  spring  or  elastic  shaft  which  con- 
nects the  motor  under  test  with  the  driving 
machine.  The  spring  or  shaft  is  first  cali- 
brated statically  by  noting  the  torque  due 
to  a known  weight  at  the  end  of  a long 
lever  at  right  angles  to  the  axis  of  the 
spring  and  the  corresponding  angular  twist. 
When  in  use.  the  angular  displacemenfcan 
be  measured  by  electrical  or  optical  means. 

Other  Types  of  Dynamometer.  The  re- 
sistance of  fluids  to  the  fanning  and  pro- 
pelling action  of  blades  is  also  utilized  in 
another  type  of  absorption  dynamometer. 
One  form  operates  on  the  principle  of  the 
centrifugal  pump  and  cradle  dynamometer 
combined.  The  casing  is  supported  by  the 
pump  shaft  and  prevented  from  rotation  by 
a brake  arm  resting  on  a knife  edge  on 
platform  scales.  The  torque  is  measured 
exactly  as  with  the  prony  brake. 

The  Westinghouse  hydraulic  dynamom- 
eter differs  from  the  centrifugal  pump  type 
merely  in  construction.  It  is  essentially  a 
double-flow'  pump,  the  double-flow'  principle 
eliminating  end  thrust.  The  torque  is 
measured  exactly  as  with  the  other  type. 

The  resistance  to  the  fanning  action  of 
blades  rotating  in  air  is  sometimes  em- 
ployed in  testing  high-speed  machines. 
Fan-brake  dynamometers,  as  these  are 
called,  must  be  calibrated  independently 
since  the  resistance  of  the  air  varies  ap- 
proximately as  the  cube  of  the  speed  and 
also  with  barometric  pressure. 

The  electric  generator  is  perhaps  the 
most  convenient  and  accurate  dynamometer 
for  testing  high-speed  engines  and  motors. 
The  losses  of  the  generator  are  first  care- 
fully measured,  and  these  together  wdth 
the  electrical  output,  W'hich  is  easily  meas- 
ured. gives  the  powrer  output  of  the  driving 
machine. 

A special  form  of  the  electric  dynamom- 
eter consists  of  an  electric  generator, 
usually  of  the  d-c.  type,  whose  frame  is 
mounted  in  ball  bearings  concentric  with 
its  shaft  so  that  the  frame  is  movable 
through  a small  angle.  The  frame  is  pro- 
vided with  a weighing  scale  or  an  arm  on 
which  weights  may  be  placed  to  measure 
the  torque  delivered  to  the  dynamometer 
by  the  machine  being  tested.  Changes  in 
load  are  made  by  changes  in  the  electrical 
load  of  the  generator.  This  dynamometer 
may  be  reversed  in  its  operation,  the  gen- 
erator being  used  as  a motor  to  drive  the 
machine  under  test. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto  Ont..  Can. 

Diehl  Mfg.  Co.,  The,  Trumbull  St..  Eliza- 
bethport,  N.  J. 

Hallberg,  J.  H.,  25  W.  45th  St..  New 
York.  N.  Y. 

HOHTZER-CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St.,  Boston.  Mass. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York.  N.  Y.  The  Sprague 
electric  dynamometer  is  recognized  as 
the  standard  laboratory  equipment  for 
the  testing  of  internal  combustion  en- 
gines by  manufacturers,  technical 
schools  and  U.  S.  Government  experi- 
mental stations.  It  is  a machine  for 
measuring  torque.  The  engine  in  test 
is  coupled  to  the  internally  revolving 
rotor  of  the  dynamometer,  w'hich  trans- 
mits the  full  torque  exerted  by  the  en- 
gine to  the  external  field  or  oscillating 
frame  by  electromagnetic  interaction. 
The  oscillating  frarrte  is  balanced  on 
ball  bearing  pedestals  and  is  restrained 
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from  revolving  by  the  scales  on  which 
the  torque  is  measured.  Horsepower, 
being  a product  of  torque  and  speed  a 
simple  formula  gives  the  desired  result. 
HP=Pounds  pull  on  scales  X RPM-f-1000, 
with  some  scale  arrangements.  With 
others  the  divisor  is  3000.  An  important 
feature  is  the  ability  of  the  dynamom- 
eter to  run  as  a transmission  dyna- 
mometer for  starting  the  engines  in 
test,  and  also  for  measuring  the  fric- 
tion horsepower  and  so  determining  fhe 
mechanical  efficiency.  Fitted  with 
automatic  control  and  a wide  range 
rheostat  capacity,  these  dynamometers 
are  capable  of  variation  in  load  and 
speed  through  a range  as  great  as  can 


Sprague  Dynamometer 


be  carried  by  any  engine  within  the 
maximum  capacity  of  the  dynamometer. 
Operated  as  a generator  or  brake,  the 
speed  can  be  controlled  from  practi- 
cally a standstill  up  to  a maximum  of 
2500  to  4500  RPM,  depending  upon  the 
particular  dynamometer  in  use,  and  by 
fine  and  gradual  increments.  The 
power  of  the  engine  which  is  coupled 
to  the  dynamometer  is  converted  by 
the  latter  into  electrical  energy  and 
this  is  in  turn  dissipated  outside  the 
dynamometer,  in  a resistor,  as  heat. 
It  is  possible,  however,  to  reclaim  the 
energy  by  returning  it  to  a direct  cur- 
rent shop  system.  The  Sprague  com- 
pany is  prepared  to  furnish  with  the 
dynamometers  the  accessories  essential 
to  the  proper  equipment  of  a dyna- 
mometer laboratory  including  scales, 
tachometers,  speed  counters,  engine 
bed  plates  with  adjustable  engine  sup- 
ports, flexible  coupling  apparatus  and 
suitable  equipment  for  measuring  fuel 
consumption.  See  display  adv.  pages 
1306-7.— Adv. 

DYNAMOTORS.— These  are  direct-cur- 
rent  machines  having  one  magnetic  field 
and  either  two  armatures  or  one  arma- 
ture wdth  tw'o  independent  windings  and 
commutators.  The  function  of  a dyna- 
motor  is  to  change  d-c.  power  from  one 
voltage  to  another.  One  armature  wind- 
ing takes  pow'er  as  a motor  and  drives  the 
other  as  a generator.  The  ratio  of  the 
voltages  is  approx imaely  constant  and  the 
voltage  supplied  by  the  generator  winding 
can  be  controlled  slightly  by  shifting  the 
brushes  or  by  changing  the  voltage  sup- 
plied to  the  motor  winding.  Dynamotors 
are  very  frequently  machines  of  small 
rating  and  are  used  to  supply  current  for 
wire  telegraphy  and  experimental  work. 
Larger  machines  are  used  for  electroplat- 
ing work  that  is  supplied  from  110  or  220- 
volt  d-c.  circuits. 

Manufacturers: 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  III. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Eck  Dynamo  & Motor  Co..  Mill  & Main 
Sts..  Belleville,  N.  J.  “High-Grade.” 

Fidelity  Electric  Co.,  331  N.  Arch  * St., 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Green  Electric  Co.,  The  W.,  81  Nassau 
St.,  New  York,  N.  Y. 

Hallberg.  J.  H..  25  W.  45th  St..  New 
York.  N.  Y. 

HOLTZER  - CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St..  Boston,  Mass. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West.  Toronto.  Ont.,  Can. 

Kilbourne  & Clark  Mfg.  Co..  3451  E.  Mar- 
ginal Way,  Seattle.  Wash.  “K  & C.” 

Marble-Card  "Electric  Co.,  Gladstone, 
Mich. 

Munning  & Co.,  A.  P.,  Church  St., 
Matawan,  N.  J. 
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Rail  Welding  & Bonding  Co..  2400  Wood- 
land  Ave.,  Cleveland.  Ohio.  “RWB.” 

ROBBINS  & MYERS  CO..  THE.  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 

ROTH  BROS  & CO.,  1400  W.  Adams 
St.,  Chicago,  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OP 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St..  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 


E. — Symbol  for  electromotive  force  or 
voltage  in  formulas  especially.  The  capital 
letter  is  used  when  a fixed  or  average 
value  of  e.m.f  is  referred  to;  the  small 
letter  e is  used  When  instantaneous  values 
are  referred  to. 

E.  A.  LABORATORIES,  INC.— Myrtle 
Ave.  & Spencer  St.,  Brooklyn,  N.  Y.  Man- 
ufacturer of  motor-driven  automobile 
horns.  President,  Emanuel  Auflero;  vice- 
president,  M.  Auflero;  secretary,  William 
Von  Elm. 

E.  A B.  MFG.  CO.f  THE— 965  Wood- 
ward Ave.,  Detroit,  Mich.  Business  estab- 
lished 1918.  President,  George  L.  Ennen; 
vice-president,  William  H.  Albers;  secre- 
tary and  treasurer,  Albert  P.  Erz. 

EADE,  JOHN  E.— 1245  Eddy  St..  Provi- 
dence. R.  I.  Manufacturer  of  pull  chain 
acorns. 

EAGER  ELECTRIC  CO..  THE.— Water- 
town.  N.  Y.  Manufacturer  of  motor-gen- 
erator sets,  electrogalvanizing  equipment, 
generators,  etc.  Business  established  1901. 
President  and  general  manager,  Henry 
Eager:  vice-president,  Herman  Engesser; 
secretary,  treasurer  and  sales  manager,  H. 
Robert  Eager.  Sales  representatives.  Fred- 
eric B.  Stevens,  Detroit,  Mich.;  Boissier 
Electric  Co..  Long  Island  City,  N.  Y. ; 
Weaker  Galvanizing  Co.,  1249  Fulton  St., 
Chicago,  111. 

EAGLE. — Trade  name  for  belt  lacing 
manufactured  by  the  American  Lace  Leath- 
er Co.,  Inc.,  Richmond.  Va. 

EAGLE. — Trade  name  for  taps  and  dies 
manufactured  by  the  American  Tap  & Die 
Co..  Greenfield,  Mass. 

EAGLE. — Trade  name  for  gasoline  en- 
gines manufactured  by  the  Eagle  Mfg.  Co., 
624  Winnebago  St.,  Appleton,  Wis. 

EAGLE. — Trade  name  for  oilers  manu- 
factured by  the  Eagle  Mfg.  Co.,  Wellsburg, 
W.  Va. 

EAGLE. — Trade  name  for  power  plant 
ejectors  manufactured  by  the  Sherwood 
Mfg.  Co.,  1702-1712  Elmwood  Ave.,  Buffalo, 
N.  Y. 

EAGLE  BOLT  A FORGING  CO.,  THE. 
— 1435  E.  45th  St.,  Cleveland.  Ohio.  Man- 
ufacturer of  eye  and  clevis  bolts  and  spe- 
cial forgings.  Business  established  1904. 
Treasurer  and  general  manager,  W.  P. 
Young. 

EAGLE  BRAND. — Trade  name  for  pipe 
threading  tools  manufactured  by  the 
American  Tap  & Die  Co.,  Greenfield,  Mass. 

EAGLE  BRAND. — Trade  name  for  insu- 
lated wires  and  cables  manufactured  by 
the  Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind. 

EAGLE  MFG.  CO.,  TME. — 624  Winnebago 
St.,  Appleton,  Wis.  Manufacturer  of  gaso- 
line engines.  Business  established  1888. 

EAGLE  MFG.  CO.— Wellsburg.  W.  Va. 
Manufacturer  of  illuminating  glassware  and 
oiling  devices.  Business  established  1894. 
President,  H.  W.  Pauli;  vice-president,  C. 
B.  Ott;  secretary,  S.  O.  Pauli;  treasurer, 
James  Pauli. 

EAGLE-PICHER  LEAD  CO.— Chicago, 
III.  Manufacturer  of  lead  oxides,  solder, 
sheet  tubing,  etc.  Main  office,  208  S.  La- 
Salle St.,  Chicago,  111.  Factories,  Cincin- 
nati, Ohio;  Chicago,  111.;  Hillsboro,  111.;  Jop- 
lin, Mo.;  Newark,  N.  J.;  Galena.  Kans.; 
Henryetta,  Okla.;  St.  Louis,  Mo.  Branch 
offices.  1030  Broadway.  Cincinnati,  Ohio; 
101  Park  Ave.,  New  York,  N.  Y.:  4th  & 
Cherry  Sts.,  Philadelphia,  Pa. ; 359  Guil- 
ford Ave.,  Baltimore,  Md.;  66  Delaware 
Ave..  Buffalo,  N.  Y.;  1407  Arrott  Bldg., 


DYNE. — A unit  that  enters  the  defini- 
tions of  many  electrical  units  is  the  unit 
of  force.  It  is  a matter  of  common  experi- 
ence that  if  bodies  are  let  fall  freely  their 
velocity  increases  from  the  time  they  are 
released  until  they  strike  the  earth.  When- 
ever a force  acts  continually  upon  a body 
it  accelerates  its  velocity.  The  accelera- 
tion produced  is  a measure  of  the  force 
acting.  The-  dyne  is  the  force  which  will 
cause  an  acceleration  of  one  centimeter 
per  second  in  a gram  mass. 

Since  measurements  show  that  gravity 
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Pittsburgh,  Pa.;  1413  Schofield  Bldg.,  Cleve- 
land, Ohio;  2119  Railway  Exchange  Bldg.. 
St.  Louis,  Mo.;  301  Finance  Bldg.,  Kansas 
City,  Mo.;  Builders  Exchange,  Minneapo- 
lis. Minn.;  Builders  and  Traders  Exchange, 
Detroit,  Mich.;  416  Gravier  St.,  New  Or- 
leans. La.;  Joplin,  Mo. 

EAGLE  SMELTING  A REFINING 
WORKS,  LTD.— 41-45  Prince  St.,  Montreal, 
Que.,  Can.  Manufacturer  of  babbitt  metal, 
solder,  brass  and  bronze  castings.  Presi- 
dent and  general  manager,  Joseph  Merson; 
secretary  and  treasurer.  Peter  Merson. 

EaHL. — Trade  name  for  packing  manu- 
factured by  the  Dominion  Asbestos  & Rub- 
ber Corp.,  154  Nassau  St.,  New  York,  N.  Y. 

EARL  MFG.  CO.,  INC.— 4332  N.  Gratz 
St.,  Philadelphia.  Pa.  Manufacturer  of 
electric  vibrators  and  hair  cutters. 

EARLL,  CHARLES  I.— York,  Pa.  Manu- 
facturer of  trolley  catchers  and  retrievers. 
Business  established  1902.  Proprietor, 
Charles  I.  Earll;  secretary  and  treasurer, 

M.  M.  Lambert. 

EARLY  CO.,  EDWARD  E.— 1129  5th  St., 

N.  W.,  Canton,  Ohio.  Manufacturer  of 
commutator  cement.  Business  established 
1910.  President,  treasurer  and  general 
manager,  Edwrard  E.  Early;  vice-president, 
M.  A.  Early;  secretary.  Edith  E.  Early; 
sales  manager.  Kramer  Early. 

EARN  MO  RE. — Trade  name  for  electric 
corn  poppers  manufactured  by  C.  Cretors 
& Co.,  620  W.  27th  St.,  Chicago,  111. 

EAR-PHONE.— Trade  name  for  hearing 
device  for  the  deaf  manufactured  by  the 
Globe  Phone  Mfg.  Co.,  Reading.  Mass. 

EARS,  TROLLEY,  CLAMPING.— See 
Clamps,  trolley. 

EARS,  TROLLEY,  CLINCH.— A device 
for  supporting  the  trolley  wires  in  electric 
railway  systems.  The  ear  usually  consists 
of  a bronze  casting  grooved  to  receive  the 
trolley  wire,  around  which  the  lips  of  the 
groove  are  clinched  so  as  to  support  the 
wire  from  above  and  offer  unobstructed 
passage  for  the  trolley  wheel  below.  The 
ear  is  in  turn  supported  by  the  trolley 
hanger,  usually  by  means  of  a threaded 
boss  into  jyhich  the  hanger  stud  is 
screwed.  A popular  form  has  an  extruded 
metal  "Tooved  or  runner  portion  for  clinch- 
ing around  the  trolley  wire,  riveted  to*  a 
malleable  iron  threaded  boss. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
Various  styles  of  mechanical  trolley 
clamps  as  well  as  cast  bronze  and  ex- 
truded brass  clinch  ears.  O-B  extrud- 
ed ears,  due  to  unusual  manufacturing 
process,  have  made  remarkable  records 
for  long  life. — Adv. 

Pacific  Metal  Works,  153-159  1st  St.,  San 
Francisco.  Cal. 

Slater  Co.,  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.,  “Peirce.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

EARS,  TROLLEY,  FEEDER  AND 
STRAIN. — The  feeder  ear  is  a modification 
of  the  standard  trolley  ear,  having.  Jn  ad- 
dition, a boss  into  which  the  feeder  wire 
is  held  by  means  of  solder  or  set  screws. 
The  strain  ear  is  a modification  of  the  trol- 
ley ear,  having,  in  addition,  lugs  or  eyes 
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will  produce  an  acceleration  of  980  centi- 
meters per  second,  it  follows  that  the 
force  of  gravity  must  equal  980  dynes.  This 
is  true  only  at  sea  level,  however,  since 
the  force  of  gravity  varies  with  the  lati- 
tude and  elevation.  The  dyne  is  known  as 
the  absolute  unit  of  force;  about  444,793 
dynes  equal  one  pound  avoirdupois.  The 
dyne  is  a very  small  unit  and  it  has  been 
suggested  that  10T  dyne  be  used  as  the 
unit.  Likewise  the  force  of  gravity  on 
one  gram  and  kilogram  masses  is  called 
the  gram  and  kilogram  force,  respectively. 


into  which  anchor  guy  wires  may  be  at- 
tached. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Pacific  Metal  Works,  153-159  1st  St.,  San 
Francisco,  Cal. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.,  “Peirce.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

EARS,  TROLLEY,  SPLICING.— Trolley 
ears  for  splicing  the  wire  are  more  com- 
monly called  splicers.  See  Splicers,  trolley 
wire;  also  see  Sleeves,  trolley  wire  splic- 
ing. 

EARTH. — In  electrical  work  the  earth  is 
regarded  'as  possessing  zero  potential.  To 
earth  means  to  connect  a circuit  to  the 
earth;  this  expression  is  used  more  fre- 
quently abroad  than  in  the  United  States, 
where  the  more  common  expression  “to 
ground”  is  employed. 

EARTH  AUGERS.— See  Augers,  earth, 
pole  or  post  holes. 

EARTH-BORING  MACHINES.— See  Bor- 
ing machines,  earth,  pole  or  post  hole. 

EARTH  CURRENTS. — Currents  circulat- 
ing in  the  earth  and  frequently  causing  dis- 
turbance with  other  circuits  that  utilize 
the  earth  as  part  of  their  normal  circuit. 
Earth  currents  may  be  due  to  stray  cur- 
rents from  electric  railway  or  grounded 
power  circuits,  or  due  to  current  circulat- 
ing in  the  earth  especially  at  times  when 
there  is  disturbance  in  the  magnetic  and 
electrical  and  equilibrium  of  the  earth  as 
a unit  mass.  The  latter  earth  currents 
are  especially  noticed  at  times  of  very 
active  displays  of  the  aurora  borealis  or 
“northern  lights.” 

EASCO. — Trade  name  for  asbestos  prod- 
ucts made  by  the  Eastern  Asbestos  Co., 
503  Turks  Head  Bldg.,  Providence,  R.  I. 

EASIEST  WAY. — Trade  name  for  elec- 
tric washing  machines  made  by  the  Easiest 
Way  Mfg.  Co.,  Sandusky.  Ohio. 

EASIEST  WAY  MFG.  CO.,  THE.— San- 
dusky, Ohio.  Manufacturer  of  electric 
washing  machines.  Business  established 
1912.  President,  treasurer,  and  general 
manager,  J.  F.  Donahue;  vice-president,  C. 
Faber  Donahue;  secretary  and  sales  man- 
ager, C.  Webb  Sadler. 

EAST  HAMPTON  BELL  CO.,  THE.— 
East  Hampton,  Conn.  Manufacturer  of 
bells,  trolley  wheels,  bushings  and  axles. 
Business  established  1837.  President,  A.  A. 
Bevin;  secretary,  treasurer  and  general 
manager,  M.  S.  Purple. 

EAST  JERSEY  PIPE  CO.— Paterson,  N. 
J.  Manufacturer  of  fractional  horsepower 
and  induction  motors,  boilers,  tanks,  etc. 

EASTER  ELECTRIC  CO.,  THE.— 827 
14th  St.,  Denver,  Colo.  Manufacturer  of 
high-frequency  electrotherapeutic  appara- 
tus. President  and  general  manager.  W. 
H.  Easter;  vice-president.  Frank  G.  East- 
er; secretary  and  treasurer,  Miss  Ruth 
Easter;  sales  manager.  Thomas  Easter. 

EASTERN  ASBESTOS  CO.— 503  Turks 
Head  Bldg.,  Providence,  R.  I.  Manufac- 
turer of  asbestos  products.  Business  es- 
tablished 1920.  Manager,  P.  O.  Baker. 

EASTERN  BRASS  WORKS.— 221-23 
Thirteenth  Ave.,  Newark,  N.  J.  Manufac- 
turer of  lighting  fixtures  and  fixture  fit- 
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tings  and  parts.  Business  established  1900. 
President,  Richard  O.  Pfeiffer;  vice-presi- 
dent. O.  Jaehnig;  secretary,  J.  J.  Ott; 
treasurer,  J.  Rail.  Sales  representatives. 
Eastern  Sales  Co.,  45  Warren  St.,  New 
York,  N.  Y. 

EASTERN  FELT  CO— Winchester,  Mass. 
Manufacturer  of  felts  and  felt  polishing 
wheels.  President,  Daniel  Murphy;  vice- 
president,  Patrick  Noonan ; secretary,  Pat- 
rick T.  Walsh;  treasurer  and  general  man- 
ager, Thomas  J.  Donnelly. 

EASTERN  MALLEABLE  IRON  CO., 
THE. — Naugatuck,  Conn.  Manufacturer  of 
insulation  pins,  brackets  and  breakarms 
for  electric  lighting,  electric  railways,  tele- 
phone and  telegraph  service.  Business  es- 
tablished 1913.  President,  Harris  Whitte- 
more;  vice-president,  C.  L.  Berger;  secre- 
tary and  general  manager,  E.  Mannweiler; 
treasurer,  George  B.  Woolson.  Main  office, 
Naugatuck,  Conn.  Factory,  Union  City, 
Conn.  Branch  offices,  Bridgeport  Malle- 
able Iron  Works,  Bridgeport,  Conn.;  Nau- 
gatuck Malleable  Iron  Works,  Naugatuck, 
Conn.;  Troy  Malleable  Iron  Works.  Troy, 
N.  Y. ; Yulcan  Iron  Works,  New  Britain, 
Conn.;  Wilmington  Malleable  Iron  Works, 
Wilmington,  Del. 

EASTERN  PARTS  MFG.  CO.,  INC.— 135 
Spring  St.,  New  York,  N.  Y.  Manufacturer 
of  ignition  specialties.  President,  Joseph 
Prosky;  vice-president,  Benjamin  Frankel; 
secretary,  Ph.  Frankel;  treasurer,  A. 
Stern;  general  manager,  S.  S.  Wolfson. 
Factory,  Brooklyn,  N.  Y.  Branch  office 
and  warehouse,  738  W.  Pico  St.,  Lob  An- 
geles, Cal. 

EASTERN  PRECISION  ELECTRICAL 
INSTRUMENT  CO.— 69-71  Observer  St.. 
Rockville  Centre,  N.  Y.  Manufacturer 
of  radio  equipment,  electrical  toys,  screw 
machine  products,  etc.  Business  established 
1920.  President  and  general  manager,  H. 
W.  H.  Stillwell;  secretary  and  treasurer,  E. 
Adam. 

EASTERN  SIGNAL  A SUPPLY  CO.— 50 
Church  St.,  New  York,  N.  Y.  Manufacturer 
of  wet  batteries.  President  and  treasurer, 
E.  M.  Deems.  Factory,  Boonton,  N.  J. 

EASTERN  SPECIALTY  CO.— 3551  N.  5th 
St..  Philadelphia,  Pa.  Manufacturer  of 
jewel  bearings  for  electrical  instruments, 
and  electrical  testing  instruments. 

EASTERN  TUBE  A TOOL  CO.,  INC.— 
594  Johnson  Ave.,  Brooklyn,  N.  Y.  Manu- 
facturer, of  flexible  steel  and  non- metallic 
conduit  and  armored  cable.  Business  es- 
tablished 1907.  President,  E.  J.  Sutliffe; 
vice-president,  A.  P.  Hlnsky;  secretary  and 
general  manager,  Edwin  J.  Schneider; 
treasurer,  C.  H.  Bradt;  sales  manager,  I. 

G.  Trattler.  Sales  representatives,  William 

H.  Beaven,  Birmingham,  Ala. ; Charles  S. 
Broward,  P.  O.  Box  713,  Atlanta,  Ga.; 
Craven  & Hopkins,  Philadelphia,  Pa. ; A. 
W.  Marshall  Co.,  Detroit,  Mich.;  Keeler 
White  Co.,  San  Francisco,  Cal;  William  A. 
Hendrickson,  Boston,  Mass.;  Ohio  Distrib- 
uting Co.,  222  Lomax  PI.,  Chicago,  111.; 
Powers  Electric  Sales  Co.,  New  York,  N. 
Y.;  R.  J.  Smyth,  102  Fulton  St.,  New  York, 
N.  Y.;  C.  H.  Wallis  & Co.,  St.  Louis,  Mo.; 
H.  B.  Hutchings,  Montreal,  Que.,  Can. 

EASTMAN  KODAK  CO.— Rochester.  N. 
Y.  Manufacturers  of  electric  tacking  irons, 
photograph  driers  and  other  photographic 
apparatus. 

EASTMAN  MACHINE  CO.— Buffalo,  N. 
Y.  Manufacturer  of  electric  cloth  cutting 
machines.  President  and  general  manager, 
Wade  Stevenson;  vice-president,  GeofTrey 
Stevenson;  secretary,  August  Becker; 
treasurer,  C.  R.  Stevenson.  Main  office  and 
factory,  Washington  & Good  ell  Sts.,  Buf- 
falo, N.  Y.  Branch  offices.  New  York,  N. 
Y.;  Chicago,  111.;  Baltimore,  Md.;  Philadel- 
phia, Pa.;  New  Orleans,  La.;  Detroit, 
Mich.;  Boston,  Mass.;  Cleveland,  Ohio;  San 
FYancisco,  Cal.;  St.  Louis,  Mo. 

EASTON  CAR  A CONSTRUCTION  CO. 
—Easton.  Pa.  Manufacturer  of  industrial 
railway  equipment.  Business  established 
1914.  President  and  general  manager,  W. 
E.  Farrell;  vice-president  and  sales  man- 
ager, A.  M.  Farrier;  secretary  and  treas- 
urer, R.  C.  Haggerty.  Main  office  and  fac- 
tory. Easton,  Pa.  Branch  offices,  50  Church 
St.,  New  York,  N.  Y.;  403  Vinton  Bldg.,  De- 
troit, Mich.;  654  Railway  Exchange  Bldg., 
Chicago,  111.;  Oliver  Bldg..  Pittsburgh,  Pa. 

EASY. — Trade  name  for  pipe  pushers 
manufactured  by  the  Easy  Mfg.  Co.,  David 
City,  Neb. 

EASY. — Trade  name  for  vacuum  type 
electric  washing  machine  manufactured  by 
the  Syracuse  Washing  Machine  Corp.,  507 
E.  Water  St.,  Syracuse,  N.  Y. 

EASY-CLEANED. — Trade  name  for  feed 
water  heaters  manufactured  ly  the  Hous- 


ton, Stanwood  & Gamble  Co.,  Cincinnati, 
Ohio. 

EASY  DONE. — Trade  name  for  electric 
dishwashers  manufactured  by  the  Hyfleld 
Mfg.  Co.,  21  Walker  St.,  New  York,  N.  Y. 

EASYLITE. — Trade  name  for  socket  at- 
tachments manufactured  by  the  A.  E.  Rit- 
tenhouse  Co.,  Honeoye  Falls,  N.  Y. 

EASY  MFG.  CO„  TH  E* — David  City, 
Neb.  Manufacturer  of  pipe  pushers. 

EASY  READ. — Trade  name  for  engine 
indicator  manufactured  by  the  Bacharach 
Industrial  Instrument  Co.,  422  1st  Ave., 
Pittsburgh,  Pa. 

EATON. — Trade  name  for  electric  fur- 
naces and  industrial  ovens  manufactured 
by  the  Eaton  Electric  Furnace  Co.,  Taun- 
ton, Mass. 

EATON  ELECTRIC  FURNACE  CO., 
THE. — Taunton,  Mass.  Manufacturer  of 
electric  furnaces  and  industrial  ovens. 
President,  Harry  B.  Eaton;  treasurer,  John 
Ashworth;  secretary,  James  A.  Fairfield. 

EATON  ELECTRICAL  MFG.  CO.— 555 
W.  Monroe  St.,  Chicago,  111.  Manufacturer 
of  switchboards,  panels,  panelboards, 
switches,  electrical  boxes  and  cabinets,  etc. 
Business  established  1918.  President,  trea- 
surer and  general  manager,  C.  L.  Eaton; 
vice-president,  L.  E.  Pepin;  secretary,  F. 
L.  Pratt. 

E-B. — Trade  name  for  wire  terminal 
and  cable  Iu^s  manufactured  by  the  H.  H. 
Eby  Mfg.  Co.,  13th  & Wallace  Sts.,  Phila- 
delphia, Pa. 

EBB. — Abbreviation  for  Extra  Best  Best 
iron  wire,  which  see. 

EBONITE. — See  Rubber  (hard)  rods, 
sheets,  tubes,  tubing,  etc. 

EBONITE. — Trade  name  for  gaskets  and 
piston  packing  manufactured  by  the 
Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,  Pa. 

EBY  MFG.  CO„  H.  H.— 13th  & Wallace 
Sts.,  Philadelphia,  Pa.  Manufacturer  of 
wire  drawing  dies,  armatures,  electrical  ad- 
vertising specialties  and  novelties,  coils, 
condensers,  rheostats,  etc.  Business  estab- 
lished 1920.  Hugh  H.  Eby,  sole  owner. 

E.  C.  A M. — Trade  name  for  electrical 
control  equipment,  lifting  magnets,  etc., 
manufactured  by  the  Electric  Controller  & 
Mfg.  Co..  2700  E.  79th  St.,  Cleveland.  Ohio. 

ECCO. — Trade  name  for  telephone  wire 
manufactured  by  the  Electric  Cable  Co., 
Yonkers,  N.  Y. 

ECCO. — Trade  name  for  rubber- covered 
wire  manufactured  by  the  Habirshaw  Elec- 
tric Cable  Co.,  Point  St.,  Yonkers,  N.  Y. 

ECHO. — Trade  name  for  electric  automo- 
bile horns  manufactured  by  the  Warner 
Electric  Co.,  Muncie,  Ind. 

ECK  DYNAMO  A MOTOR  CO.— Belle- 
ville, N.  J.  Manufacturer  of  electric  fans, 
motors,  generators  and  motor-generators. 
Business  established  1897.  President,  A. 
Bourgeois;  vice-president  and  treasurer,  W. 
J.  Wallace;  secretary,  C.  H.  Krueger.  Main 
office  and  factory,  Mill  & Main  Sts.,  Belle- 
ville, N.  J.  Branch  office,  32  Warren  St., 
New  York,  N.  Y.  Sales  representatives, 
Sweeten  & O’Donnell  Co.,  Ltd.,  1213  Race 
St.,  Philadelphia,  Pa.:  Tompkins  Stoddard 
Co.,  136  Federal  St.,  Boston,  Mass. 

ECLIPSE. — Trade  name  for  cord  adjust- 
ers manufactured  by  J.  W.  Carter,  Abilene, 
Tex. 

ECLIPSE. — Trade  name  for  pneumatic 
painting  equipment  manufactured  by  the 
Eclipse  Air  Brush  Co.,  79  Orange  St.,  New- 
ark. N.  J. 

ECLIPSE. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Eclipse  Machine  Co.,  Sidney,  Ohio. 

ECLIPSE. — Trade  name  for  electric  valve 
grinders  made  by  the  Eclipse  Valve  Grinder 
Co.,  20th  & Oak  Sts.,  Kansas  City,  Mo. 

ECLIPSE. — Trade  name  for  pocket  and 
battery  ammeters  manufactured  by  the 
Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass. 

ECLIPSE. — Trade  name  for  motors  man- 
ufactured by  the  Fidelity  Electric  Co.,  331 
N.  Arch  St.,  Lancaster,  Pa. 

ECLIPSE. — Trade  name  for  steam  spe- 
cialties and  valves  manufactured  by  the 
Illinois  Engineering  Co.,  Racine  Ave.  & 
21st  St.,  Chicago,  111. 

ECLIPSE. — Trade  name  for  polishing 
wheels  manufactured  by  A.  P.  Munning  & 
Co.,  Church  St.,  Matawan,  N.  J. 

ECLIPSE. — Trade  name  for  electric 
vacuum  pumps  manufactured  by  the  Fred- 
erick Post  Co.,  319  S.  Wabash  Ave.,  Chi- 
cago. 111. 


ECLIPSE. — Trade  name  for  electric  time 
recording  clocks  and  heaters  manufactured 
by  the  George  D.  Roper  Corp..  Eclipse  Gas 
Stove  Division,  707  S.  Main  St.,  Rockford, 
111. 

ECLIPSE. — Trade  name  for  nail  pullers 
and  glass  cutters  manufactured  by  the 
Smith  & Hemenway  Co.,  Inc.,  Irvington, 
N.  J. 

ECLIPSE. — Trade  name  for  bells,  gongs 
and  buzzers  manufactured  by  Stanley  & 
Patterson,  34  Hubert  St.,  New  York,  N.  Y. 

ECLIPSE  AIR  BRUSH  CO.— 79  Orange 
St.,  Newark,  N.  J.  Manufacturer  of  pneu- 
matic painting  equipment.  Business  estab- 
lished 1910.  President,  Howard  W.  Beach; 
secretary  and  treasurer,  Willard  C.  Beach. 

ECLIPSE  ELECTRIC  MFG.  CO.— North- 
western Furniture  Exposition  Bldg.,  St. 
Paul,  Minn.  Manufacturer  of  electric  port- 
able lamps  and  silk  shades.  President,  H. 
T.  Hudson. 

ECLIPSE  LIGHT  CO.— 583-87  Broadway. 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures.  Business  established  1911. 
President  and  general  manager,  Louis  B. 
London;  vice-president  and  sales  manager, 
Edward  L.  Silverman;  secretary  and  treas- 
urer, Horace  London. 

ECLIPSE  MACHINE  CO.— Sidney,  Ohio. 
Manufacturer  of  electric  vacuum  cleaners. 
Business  established  1912.  President,  L.  M. 
Studevant;  vice-president,  A.  J.  Hess;  sec- 
retary, treasurer  and  general  manager.  W. 
C.  Horr;  sales  manager,  E.  C.  Brown.  Sales 
representatives,  A.  Hedeman,  453  Washing- 
ton St.,  Boston,  Mass.;  Panama  Lamp  & 
Commercial  Co.,  525  Mission  St.,  San  Fran- 
cisco, Cal.;  L.  P.  Gillon,  Detroit,  Mich.;  I. 
W.  Sanford,  1446  Hunter  Ave.,  Columbus. 
Ohio;  Hight  & Stout,  345  5th  Ave.,  New 
York,  N.  Y. 

ECLIPSE  MFG.  CO.— 424  N.  Meridian 
St.,  Indianapolis.  Tnd.  Manufacturer  of 
spark  plugs.  Business  established  1914. 
President  and  treasurer,  W.  S.  Brown; 
vice-president;  W.  S.  Brown,  Jr. ; secretary, 
R.  M.  Franklin;  sales  manager,  A.  H.  Vayo. 

ECLIPSE  VALVE  GRINDER  CO.— 20th 
& Oak  St.,  Kansas  City,  Mo.  Manufacturer 
of  electric  valve  grinders.  Business  estab- 
lished 1917.  President,  treasurer  and  gen- 
eral manager,  F.  W.  Fratt;  secretary,  G. 
Ellsworth. 

ECO  CLOCK  CO. — Boston,  Mass.  Manu- 
facturer of  electric,  mechanical  and  port- 
able watchman’s  time  recording  and  de- 
tecting clocks.  Business  established  1888. 
President,  Robert  W.  Deane;  vice-president 
and  general  manager,  Lesley  L.  Kennedy; 
secretary,  Philip  S.  Hill;  treasurer.  E.  T. 
Magoffin.  Main  office  and  factory,  197  Con- 
gress St.,  Boston,  Mass.  Branch  offices, 
Walton  Bldg.,  Atlanta,  Ga.;  26  Cortland  St., 
New  York,  N.  Y. 

ECONOMIC. — Trade  name  for  fire  tube 
boilers  manufactured  by  the  Erie  City  Iron 
Works,  Erie,  Pa. 

ECONOMIC. — Trade  name  for  electric 
coffee  roasters  manufactured  by  the  Lam- 
bert Machine  Co.,  311  S.  Jefferson  St.,  Mar- 
shall. Mich. 

ECONOMICAL  ELECTRIC  LAMP  DI- 
VISION OF  THE  NATIONAL  LAMP 
WORKS  OF  GENERAL  ELECTRIC  CO.— 

25  W.  Broadway,  New  York,  N.  Y.  L.  Lob- 
enthal,  general  manager. 

ECONOMIZERS,  BOILER  OR  FUEL.— 
The  purpose  of  the  economizer  is  to  ab- 
sorb heat  that  has  passed  the  boiler  heat- 
ing surfaces  and  would  escape  up  the  stack 
and  to  utilize  it  for  heating  the  boiler  feed 
water  or  winter  for  other,  such  as  indus- 
trial purposes.  It  is  called  economizer  be- 
cause it  conserves  considerable  fuel.  The 
economizer  Installation  is  indicated  when- 
ever there  is  a large  amount  of  waste  heat 
available  and  when  there  is  a demand  for 
hot*  water. 

Large  central  stations,  having  adopted 
high  rates  of  combustion,  have  found  the 
economizer  necessary  to  turn  the  high 
stack  temperatures  to  usefulness.  Another 
fact  favoring  the  economizer  is  that  as 
higher  steam  pressures  and  temperatures 
are  adopted,  the  stack  temperatures  also 
become  higher,  therefore,  resulting  in  high- 
er stack  losses.  The  economizer  absorbs 
this  heat. 

The  economizer  is  much  cheaper  than 
boiler  heating  surface.  Boiler  capacity  is 
increased  between  15  and  40%  by  the  addi- 
tion of  economizer  surface.  Feed  water  en- 
ters the  boiler  almost  at  steam  tempera- 
ture so  that  steam  pressures  are  steadier, 
and  the  wear  and  tear  on  boilers  is  less 
due  to  less  sudden  temperature  changes. 
The  large  water  storage  capacity  of  the 
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economizer  also  acts  somewhat  as  a feed- 
water  purifier,  which  is  fortunate  since  a 
little  scale  on  economizer  tubes  will  not 
cause  bag's  and  hazards  as  is  the  case 
when  they  occur  on  the  boiler  tubes. 

The  high  load-factors  of  central  stations 
make  the  investment  in  an  economizer  a 
very  profitable  one  in  most  cases,  and 
makes  high  boiler  ratings  economical 
where  otherwise*economy  would  have  to  be 
sacrificed  for  increased  capacity. 

Manufacturers: 

Decarie  Boiler  & Incinerator  Co.,  3324-30 
St.  Hubert  St.,  Montreal,  Que.,  Can. 

Green  Fuel  Economizer  Co.,  Beacon,  N. 
Y. 

Power  Specialty  Co.,  Ill  Broadway,  New 
York,  N.  Y.  “Foster.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

ECONOMY.— Trade  name  for  telephone 
bracket  manufactured  by  the  American 
Electric  Co..  6401  S.  State  St..  Chicago,  111. 

ECONOMY. — Trade  name  for  fixture 
hangers  manufactured  by  the  M.  B.  Austin 
Co.,  108-16  S.  Desplaines  St.,  Chicago,  111. 

ECONOMY.— Trade  name  for  oil  and 
grease  cups  manufactured  by  the  Ameri- 
can Injector  Co.,  175  14th  Ave.,  Detroit, 
Mich. 

ECONOMY.— Trade  name  for  bond  plug 
manufactured  by  the  American  Mine  Door 
Co.,  Canton,  Ohio. 

ECONOMY. — Trade  name  for  drafting 
tables,  boards,  etc.,  manufactured  by  the 
Economy  Drawing  Table  & Mfg.  Co.,  S. 
Center  St.,  Adrian,  Mich. 

ECONOMY. — Trade  name  for  box  con- 
nectors and  box  and  fixture  hangers  manu- 
factured by  the  Economy  Electric  Specialty 
Co.,  6937  S.  Halsted  St.,  Chicago,  111. 

ECONOMY. — Trade  name  for  renewable 
cartridge  and  plug  fuses  manufactured  by 
the  Economy  Fuse  & Mfg.  Co.,  2717  Green- 
view  Ave.,  Chicago,  111.,  and  the  Economy 
Fuse  & Mfg.  Co.  of  Canada,  Ltd.,  Mon- 
treal, Que.,  Can. 

ECONOMY. — Trade  name  for  electric 
pumps  manufactured  by  the  Economy 
Pumping  Machinery  Co.,  122-124  Curtis  St., 
Chicago,  111. 

ECONOMY, — Trade  name  for  socket  at- 
tachment manufactured  by  Harvey  Hub- 
bell,  Inc.,  Bridgeport,  Conn. 

ECONOMY. — Trade  name  for  turbogen- 
erators, turbine-driven  pumps,  blowers, 
turbines  and  reduction  gears,  manufactured 
by  the  Kerr  Turbine  Co.,  Wellsville,  N.  Y. 

ECONOMY. — Trade  name  for  enameled 
rigid  conduit  manufactured  by  the  National 
Metal  Molding  Co.,  Fulton  Bldg.,  Pitts- 
burgh, Pa. 

ECONOMY  APPLIANCE  CO.— 517  Marsh- 
Place  Bldg.,  Waterloo,  Iowa.  Manufac- 
turer of  meter  reading  and  recording  de- 
vices. President.  H.  H.  Caughlan;  secre- 
tary, A.  R.  Mutton;  treasurer,  M.  A.  Har- 
rison. 

ECONOMY  COILS.— See  Coils,  economy, 
arc  lamps. 

ECONOMY  DRAWING  TABLE  A MFG. 

CO. — S.  Center  St.,  Adrian,  Mich.  Manufac- 
turer of  drafting  tables,  boards,  etc.  Busi- 
ness established  1916.  President.  R.  G. 
Manning;  vice-president,  Clarke  E.  Bald- 
win; secretary  and  treasurer,  M.  Straub; 
general  manager,  Harold  E.  Smith. 

ECONOMY  ELECTRIC  SPECIALTY  CO. 
—6937  S.  Halsted  St..  Chicago.  III.  Manu- 
facturer of  box  connectors  and  box  and 
fixture  hangers.  C.  Buckels,  sole  owner. 

ECONOMY  ENGINEERING  CO.— Chi- 
cago, 111.  Manufacturer  of  portable  elevat- 
ors. President,  George  M.  French;  secre- 
tary and  sales  manager.  T.  A.  Duffey; 
treasurer  and  general  manager,  W.  B. 
Parey.  Main  office,  2635  W.  VanBuren  St., 
Chicago,  111.  Branch  office.  Grand  Central 
Palace.  New  York,  N.  Y. 

ECONOMY  FUSE  A MFG.  CO.— Chicago. 
I1L  Manufacturer  of  renewable  and  non- 
renewable fuses,  molded  insulation,  and 
electrical  specialties.  President,  treasurer 
and  general  manager,  A.  L.  Eustice;  sales 
manager,  A.  E.  Tregenza.  Main  office  and 
factory,  2717  Greenview  Ave.,  Chicago,  111. 
Branch  offices.  1202  Healy  Bldg.,  Atlanta, 
Ga.;  803  Lexington  Bldg.,  Baltimore,  Md.: 
425  Rice  Bldg.,  Boston.  Mass. ; 1044  Pru- 
dential Bldg.,  Buffalo.  N.  Y.;  2610  Union 
Central  Bldg.,  Cincinnati.  Ohio;  608  S. 
Dearborn  St.,  Chicago,  III.;  316  The  Ar- 
cade, Cleveland,  Ohio;  205  Commonwealth 
Bldg.,  Denver,  Colo.;  1012  Majestic  Bldg., 
Detroit,  Mich.;  1205  Commerce  Bldg., 


Kansas  City,  Mo.;  1213  Majestic  Bldg.,  Mil- 
waukee. Wis.;  802  Plymouth  Bldg.,  Minne- 
apolis, Minn.;  30  Church  St.,  New  York, 
N.  Y.;  523  Widener  Bldg.,  Philadelphia. 
Pa.;  2223  Farmers  Bank  Bldg.,  Pittsburgh, 
Pa.;  415  Frisco  Bldg.,  St.  Louis,  Mo.;  443 
Rialto  Bldg.,  San  Francisco.  Cal. ; 710 

White  Bldg.,  Seattle.  Wash.;  1927  W.  36th 
St.,  Los  Angeles.  Cal.;  505  Unity  Bldg., 
Montreal.  Que.,  Can. 

ECONOMY  FUSE  A MFG.  CO.  OF  CAN- 
ADA, LTD. — Montreal.  Que.,  Can.  Manu- 
facturer of  fuses.  Business  established 
1913.  President,  A.  L.  Eustice;  manager. 
J.  J.  Sorber. 

ECONOMY  LIGHT.— Trade  name  for 
lighting  fixtures  manufactured  by  the  H. 
S.  Whiting  Co.,  Inc.,  104  E.  41st  St.,  New 
York,  N.  Y. 

ECONOMY  MFG.  CO.— 616  W.  Monroe 
St..  Chicago,  111.  Manufacturer  of  termin- 
als for  automobile  primary  and  secondary 
wire.  F.  J.  Liska,  sole  owner. 

ECONOMY  PUMPING  MACHINERY  CO. 
-122-124  N.  Curtis  St..  Chicago.  Til,  Manu- 
facturer of  electric  numps.  President  and 
treasurer,  R.  H.  Thomas:  vice-president 
and  secretary,  W.  W.  Huggins. 

EDCO. — Trade  name  for  electric  motors 
and  generators  manufactured  by  the  Elec- 
tric Dynamic  Co.,  Ave.  A & North  St.. 
Bayonne,  N.  J. 

EDDY  CURRENT  COEFFICI ENT.— This 
is  the  factor  depending  upon  the  resistivity 
of  the  circuit  by  which  the  souare  of  the 
product  of  the  maximum  flux  densltv.  fre- 
quency and  thickness  of  th*1  laminations 
must  be  multiplied  to  give  the  eddy  cur- 
rent loss  ner  cu.  cm  of  iron  In  ergs  Per 
second.  Compare  with  Hysteresis  coeffi- 
cient. and  also  see  Eddv  current  loss. 

EDDY  CURRENT  LOSS.— The  develop- 
ment of  eddy  currents  is  in  accordance  with 
Joule’s  law.  i.  e.,  it  is  proportional  to  the 
nrnduct  of  the  square  of  the  current  bv  the 
resistance  of  the  circuit  through  which  it 
flows.  To  reduce  this  loss  In  Iron  which 
is  subject  to  varying  flux  it  is  laminated 
or  made  Into  thin  sheets,  the  oxida  coating 
or  insulating  varnish  on  the  laminations  in- 
creasing the  resistance  and  thus  reducing 
the  eddv  current  loss.  The  power  con- 
sumed by  eddv  currents  per  cu.  cm.  of  iron 
is  given  by:  W*=eXsfrB*m  ergs  ner  second, 
where  Bm  is  the  maximum  flux  density.  X 
is  the  thickness  of  the  laminations  f is  the 
frequency  in  cycles  per  second,  and  e Is  the 
eddv-current  coefficient  and  varies  in- 
versely as  the  resist! vitv.  The  average 
value  for  e is  for  standard  annealed  sheet 
steel  2.2X16-4  and  for  annealed  silicon 
sheet  steel  0.65X10-*. 

EDDY  CURRENTS. — These  are  electric 
currents  Induced  in  a conductor  bv  the 
varying  or  fluctuating  magneto  flux  which 
penetrates  the  conductor.  The  iron  and 
steel  parts  of  electric  machinery  are  con- 
ductors and  when  the  magnetic  flux  that 
nenetrates  these  parts  varies  in  anv  way 
an  e.  m.  f.  Is  induced  which  causes  cur- 
rents to  flow  in  obedience  to  Ohm’s  law. 
"These  currents,  which  generally  do  no  use- 
ful work  hut  dissipate  ^nerp-y.  are  called 
eddv  currents  or  Foucault  currents. 

In  some  Instances  nddv  currents  ar#»  use'1 
in  the  operation  of  thn  ap^nratus:  thus  In 
all  meters  which  contain  ^a^niner  or  drngr 
magnets  the  reaction  between  the  eddv 
currents  and  the  magnets  retards  or  damps 
the  motion  of  the  rotating  element.  In  In- 
duction fumaeos  the  eddy  currents  pro- 
duced bv  a ranidlv  varvin0*  fluv  through  t^e 
substance  to  he  malted  generate  sufficient 
heat  for  fusing  it.  fRee  Eddv  current  loss) 
EDELMANN  A CO  E. — 2638-r6  N.  Craw- 
ford Ave..  Chicago.  Til.  Manufacturers  of 
hvdrometer  s'ringes.  automobile  special- 
ties. etc.  President  and  treasurer.  E.  Edel- 
mann;  vice-president  and  secretary,  B. 
Koral. 

EDEN  — Trade  name  for  electric  wash- 
ing machines  manufactured  hv  the  Gllles- 
pie-Eden  Corp..  7 Pey  Ft.,  New  York.  N.  Y. 

EDES  MFG.  CO..  THE.— Water  St..  Ply- 
mouth. Mass.  Manufacturer  of  zinc  anodes 
nlates,  rods  etc.  Business  established 
1855.  President,  Edwin  L.  Edes;  vice- 
nresident,  Alton  D.  Edes;  treasurer,  Oliver 
L.  Edes. 

EDGE- GLOW. — Trade  name  for  electric 
signs  manufactured  bv  T L.  Robinson  & 
Co.,  105  W.  Monroe  St.,  Chicago,  111. 

EDGEMONT. — Trade  name  for  friction 
clutches  manufactured  bv  the  Edgemont 
Machine  Co..  Dayton,  Ohio. 

EDGEMONT  MACHINE  CO.,  THE.— 
Dayton,  Ohio.  Manufacturer  of  friction 
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clutches.  President,  W.  P.  Coffman;  sec- 
retary, O.  B.  Coffman;  treasurer,  J.  I.  Coff- 
man. 

EDI  PHONE. — Trade  name  for  phonogra- 
phic dictating  systems  manufactured  by 
Thomas  A.  Edison,  Inc.,  Orange,  N.  J. 

EDISON. — Trade  name  for  electric  heat- 
ing, cooking  and  labor-saving  appliances 
manufactured  by  the  Edison  Electric  Ap- 
pliance Co.,  Inc.,  5660  W.  Taylor  St.,  Chi- 
cago, 111.,  and  Canadian  Edison  Appliance 
Co.,  Ltd.,  Downie  St.,  Stratford,  Ont.,  Can. 

EDISON. — Trade  name  for  storage  bat- 
teries and  portable  lighting  outfits  manu- 
factured by  the  Edison  Storage  Battery 
Co.,  Orange,  N.  J. 

EDISON. — Trade  name  for  wet  batteries 
manufactured  by  Thomas  A.  Edison,  Inc 
Belmont  Ave.,  Bloomfield,  N.  J. 

EDISON. — Trade  name  for  motion- pic- 
ture machines  manufactured  by  the  Mc- 
Intosh Stereopticon  Co.,  30  E.  Randolph 
St.,  Chicago,  111. 

EDISON-BROWN.— Trade  name  for  rail 
bonds  manufactured  by  Harold  P.  Brown 
120  Liberty  St.,  New  York,  N.  Y. 

. EFFECT. — An  e®ect  first  no- 

ticed and  described  by  Edison,  after  whom 
it  was  named.  It  is  a flow  of  current  that 
takes  place  in  an  incandescent  lamp  when 
a metal  plate  or  electrode  is  placed  near 
one  of  the  terminals  of  the  filament  A 
f°y.  current  is  detected  from  the  plate 
to  the  filament. 

, W»ON  ELECTRIC  APPLIANCE  CO., 

INC.— Chicago,  111.  Manufacturer  of  elec- 
tric cooking,  heating  and  labor-saving  ap- 
pliances. Business  established  1918.  Pres- 
a BeofSe  A-  Hughes;  vice-president, 
4-  xV  secretary  and  treasurer.  E. 

k.  Murphy;  appliance  manager,  J.  D A 
L™ss:  manaser,  P.  L.  Miles.  Main 

oflice.  566u  W.  Taylor  St.,  Chicago,  111.  Fac- 
tories Chicago,  III.,  and  Ontario,  Cal. 
branch  offices,  Ontario,  Cal.;  24-26  Peach- 
tree  Arcade,  Atlanta.  Ga.;  140-142  6th  Ave., 

CUy.  Utah  ; 147  Regent  st-  Sa,t 

OF  GENERAL 
ELECTR  1C  CO. — Harrison,  N.  J.  Manu- 
facturers of  incandescent  lamps  and  foot- 
candle  meters.  Main  office.  Harrison,  N 
J.  Factories,  Ampere,  N.  J.;  Belleville,  N. 
J.;  Last  Boston,  Mass.;  Fort  Wayne,  Ind.; 
Harrison,  N.  J.;  New  Brunswick,  N.  J.- 
Newark,  N.  J.;  Oakland,  Cal.;  Scranton, 
Pa.,  st.  Louis,  Mo.  Branch  offices  carry - 
ing  stock  Citizens  & Southern  Bank  Bldg.. 

?a‘^,84,  State  St-  Boston,  Mass.; 
Monadnock  Block,  Chicago,  111.-  Provident 

gink  C^ClnnatK  Ohio! “ist^atK 

Bank  Bldg.,  Denver,  Colo.;  Dwight  Bldg., 
Kansas  City,  Mo.;  Corporation  Bldg.,  Los 
Angeles.  Cal  ; 410  3rd  Ave..  N.,  Minneapo- 
lis, Minn.;  Maison-Blanche  Bldg..  New  Or- 

nhi«S’ T^a,;^Wi.lh?rspoon  Blds-’  Bhiladel- 
phia.  Pa.;  Equitable  Bldg.,  New  York,  N. 

SiAo?  iVor  Bfttsburgh,  Pa.;  Electric 

Bldg.,  Portland,  Ore.;  Pierce  Bldg.,  St. 
Louis,  Mo.;  Newhouse  Bldg.,  Salt  Lake 
Bldg.,  San  Francisco, 
Ca  . District  offices,  Lexington  St.  Bldg., 
Baltimore,  Md.;  Brown-Marx  Bldg.,  Birm- 
ingham. Ala.;  Electric  Bldg.,  Buffalo,  N. 

Mont-:  Charleston  National  Bank 
Bldg.,  Charleston,  W.  Va.;  Commercial  Na- 
tional Bank  Bldg.,  Charlotte,  N.  C.;  James 
Bldg.,  Chattanooga,  Tenn.;  Illuminating 
Bldg.,  Cleveland,  Ohio;  Hartman  Bldg., 
Columbus,  Ohio;  Dayton  Savings  & Trust 
Bldg.,  Dayton,  Ohio;  Hippee  Bldg.,  Des 
Moines,  Iowa;  Dime  Savings  Bank  Bldg.. 
Detroit,  Mich.;  Fidelity  Bldg.,  Duluth 
Minn.;  Hulett  Bldg.,  Elmira,  N.  Y.;  Com- 
merce Bldg.,  Erie,  Pa.;  1600  Broadway, 
Fort  Wayne,  Ind.;  Commercial  Savings 
Bank  Bldg.,  Grand  Rapids,  Mich.;  Hart- 
ford National  Bank  Bldg.,  Hartford,  Conn.; 
Traction  Terminal  Bldg.,  Indianapolis,  Ind.; 
Heard  National  Bank  Bldg.,  Jacksonville, 
Fla.;  Miners  Bank  Bldg.,  Joplin,  Mo.;  Bur- 
well  Bldg.,  Knoxville.  Tenn.;  Southern 
Trust  Bldg.,  Little  Rock,  Ark.;  Starks 
Bldg.,  Louisville,  Ky.;  Exchange  Bldg., 
Memphis,  Tenn.;  Public  Service  Bldg.. 
Milwaukee,  Wis.;  Stahlman  Bldg.,  Nash- 
ville, Tenn.;  2nd  National  Bank  Bldg.,  New 
Haven,  Conn.;  Gluck  Bldg.,  Niagara  Falls, 
N.  Y.;  Electric  Bldg.,  Omaha,  Neb.;  Turks 
Head  Bldg.,  Providence,  R.  I.;  Virginia 
Railway  & Power  Bldg.,  Richmond,  Va.* 
Granite  Bldg.,  Rochester,  N.  Y.;  Colman 
Bldg.,  Seattle,  Wash.;  Schenectady,  N.  Y.; 
Paulsen  Bldg.,  Spokane,  Wash.;  3rd  Na- 
tional Bank  Bldg.,  Springfield,  Mass.;  On- 
ondaga County  Savings  Bank  Bldg.,  Syra- 
cuse, N.  Y. ; Commercial  National  Bank 
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ia  p . Snitzer  Bldg.. 

Bldg.,  Washington,  U.  ^ Bldg.,  Worces- 
Toledo,  Ohio;  State  M Youngstown. 

ter.  Mass..  Starnbaugh  Biag.,  ok, 

Ohio.  Sales  reP'?.s0efaa  southwest  Genera 
homa  and  Arizona.  » Paso.  Tex. . 

Son  CTex.?  0^ahJma'c,ty.  Okla,  San 

AnED%0ONCMAZDA.-Tradec-mark  tor  tn; 

CEadi8oenCeLampamworks  of  General  Electric 
Co..  Harrison.  N.  _aTTERY  c0.- 

EDISON  s7ORM5nufacturer  of  storage 
Orange.  N.  J-  Manu;«*«  farm  lighting 
batteries,  iSniti®n  °J?table  lighting  outfits 
and  power  plan Laident  Thomas  A.  Edison; 
and  lamps.  P™8*1 3 Mambert;  vice-pres- 
vice- president,  b.  B.  m Frank  d.  Fag- 

ident  and  general  manage  treasurer.  H. 

an;  secretary.  Arthur  Muoa,  Fac- 

F Miller.  Main  office  Orange^  N.  J. 

tories.  Orange  Indiana  Ave.,  Chicago. 

Branch  offices  3000  '"“Yorki  N.  Y.;  Buf- 
111.;  247  W.  35th  St  Washington, 

falo.  N.  Y.;  Phladelphja.  P|,Vtt9burgh,  Pa.: 

D.  c.;  Me«”a.vecieve"and.  Ohio:  Denver, 
?olo°;  St.  Louis.  Mo. ^Boston  Mass.:  At- 
Fanta!  Ga.:  Kansas  ^ Mo.^ ; Seattle. 
£££  -l&s  Angeles.  Cal. 

Wash..  ^ alvA- Thomas  A. 

EDISON,  TH?Mwif„n  Ohlo.  in  1847.  is 

Edison,  h?r"d  a”  the  foremost  American 
justly  acclaimed  w ‘ hng  becn  mani- 
inventor,  whose  g os*  important  elec- 
fested  in  many  ofth e "J  ls  the  incandes- 
trical  devices.  among  produced  October  21. 
cent  lamp 'Which  was  prod  desi&Tiated  as 
1879.  and  has  been  fam0us  for  his 

epoch  making.  ***!__  _crrflt>y1  his  develop- 
inventlon  of  the  P countless  other 

ments  in  telegrap  y have  been  revo- 

inventions.  many  of  ^“!®"ter.  The  inven- 
lutionary  in  their  lamp  was  the  be- 

tion  of  the  incandescent  lami  indus- 

glnning  of  Menlo 

£&  laboratory.  Here  were  also  man^- 

nuired^fof  "the  o^eraGon  of  incandescent 

circuits.  #i0  became  a trainboy  on 

At  the  age  of  1-  he  ^urQn  branch  of  the 
the  Detroit  & * 9 At  the  age  of  15  he 

Grand  Trunk  Railway.  **™tor  at  Mount 
became  a telegrapn  i Indianapolis.  In 
Clemens.  .M1®*ted  an  automatic  telegranh 
repeater.  'iXtgr^e  wMjt  to^Boston.^where  he 

^^^‘cartlon  ^^ephone  trarmmitter.^fh^^OT 

vocal  speech  and  l879,  Edlson 

reproduction.  On  Octoner^  electHc  i*mp 
invented  an  lacs 4ft  hour8.  and  In 
which  he  kept  i.ntaa  st.10cp8pful  bamboo  flla- 
1881  he  exh  bited  a ^ September  4,  188- 
men  t larnb|a,  E central  station  in  New 
the  first  Edi®?nlnto  operation.  Moving  his 
York  City  yeT^^tt00?ange.  N.  J..  he  estab- 
»h^°a\rge  plant  for  electa,  £ 

mav  br  n“- 


Royal  Society  of  Arts  of  England  and^the 
John  Fritz  sold  medal  of  Hjeiw  During 
engineering  societies  by  President 

the  late  war  he  was  the  Vaval Consulting 
Board*1  and  gave  a great  deal  of  his  time 

t0 Var ^^^^Kgo^taUon  iSSSl- 

notably  the  ^f5®gCaad  the  Edison  Pioneers, 
nating  Com£aI!*£!n isd composed  of  men  as- 
whose  membership  s comp  and  enter- 

sociated  with  him  nisEdison  is  an  hon- 
mPem°t.er8o5f  a'U  number  of  so- 

C,EmSON.  INC..  THOMM  A a-G range.  N. 

j.  Manufacturer  of  electr^^.^  ph  „ 

phonographic  dictating  and  renewais 

graphs  and . w 1889  President  and 
Business  established  18*3.  *Edison . vice- 
general manager.  ChMles  8ecretary. 

president,  L.  W.  Mccnesne,^  R Trout. 

M B.  Walsh;  sales  man.  g • . „ gioom- 

Main  office.  0SfaSnchN  officer  2044  Railway 
field.  N.  J,, ,,B  q,  T,ouis  Mo. ; 752  Peoples 
Ufffi . Chfcalo.  ill.;  1205  Hobart  Bldg., 

^"nS'mCK-Trade  name  for  motor- 
EDISON-DICIn.  tt  folding  ma- 

driven  mimeograph* and  ^ter  Dick  Co 
chines  manufactured  by  the a. 

736  W.  ^“^TL  t.27  Pearl 
EDMANDS,  WALTER  S.^r  of  elec- 

fAc  Ught°bathsa"nd  bakers.  Business  es- 

‘tDMONDr  ELE=uOO. ..  f THB.- 

passenger  affreight  elevators.  Business 

established  1875.  H.— 225  Rich- 

EDMUNDS  CO.,  LTD*.  J*  n Manu- 
mond  St.,  W.,  Toron  , "president  and 

facturer  of  lighting  fixture.  secretary 

I^TrUTurerw/j  ASc^ior;  sales  man- 
I ager.  David  Wilson.  m_ 

1 EO  M U ND3L1TE.-Tradeu  name  ^ cCthe 

rH‘a,EldmunndesUCo.  Ltd..  225  Richmond 
^ w.,  Toronto,  Ont.,  Can. 


more  lmportant  ^ventions  mav^^..,..^ 

the  phonograph,  a teiepm  of  rtnpiex 

tance  transml Issioi n.  I a hgenUentlv  devel- 
teleersphv  , „'a  sextuplex  trans- 

oped  Into  ^ua<1rl.i?nn  telephone  transmitter, 
mission!,  the  carbon  telcpbone^^^  mP<ra. 

the  mlcrotasemeter^^tbe  p]r,otr|.0  lamp.  the 

phone,  the  ln^an  n^cVel-iron  stnrae-e  bat- 
kinetosnope  and  a . tion  Fd?«on 

terv  of  rugged  ' c bonopranh  with  a dia- 

si.'K  S””r 

^and  kinetoscope  he  jarodneed^ real- 

istic talking  rn0‘’t>nth7  Enropean  W«r  In 

commencement  of  tb  Tatld  onerated 

1914  he  has  design^  ants,  two  car- 

snccessfully  several  or^chemi^nl  r»1ant-q 

r,CmatinPgamvVbannc0,sni,;ne  oil.  aniline 

salt  and  parsphenvleT'e-Mamlne  and 

While  still  b" sdevefnped  an  ex- 

tnventlon.  Mr.  ufacturlng  plants  at 

tensive  group  ofmanutaetu  K^  amonR 
West  Orange.  N-  J-  ^nnsrrKr>h  f-ctorv 
an<JC the  "plant  for  ihe  production  of  Edison 

f7eTudlngd  therkAlhert  gold  medal  of  the 


W Toronto,  uni., 

~ EDSH  -Trade  name  for  lamp  guards  and 

fix^ureHatems  manufactured  by  the  Elec- 
trical Dealers  Supply  House, 
dolph  St..  Chicago.  111. 

EDUCATION,  ELECTRlCAl-.-TOcatthe 

widespread  exten _ e rapid  prog- 

^uof  wok 

subjects,  the JwjO ^ and  consequently 

would  have  ®preaa  8 y have  been 

electrical  develop  . , The  early  inves- 
very  seriously  retard e ‘ • mairrieti8m  found 
tigators  of  electncity  and  ^ nto ' eTectrlcal 
but  few  scattered  references  t<>  ap. 

phenomena,  as  d Id  tn  discovered 

5S5'“ ffSSSt  "tirSZ 

^■»~?z£'wtrzsi  mjsssss 

SSiTSS "S-SS  S »!.«««. 

ondary  sc^ols‘,_y,tip„  the  last  century, 
it  became 

be  ahlSngrlengPneering ^ lines  of  a 

phy sics.  The  in 

tts4  marked6  the 

Jlir.  that"had  ^1- 

course  in  mecnamca  b course 

many  others  technical 

in  physics.  Today  neari > ra*  course  ln 

school  and  co\legff..a._  and  some  colleges 
electrical  engineering  ^nd  some 
also  have  si^cmlixed  cuurses  in  &g 

branches  **'*%£&£  electric  «11- 

XgasupBp.eenmtanrye  £ optional  studies  in 
th^eTeetCn°oUrneead8atorUdiscuss  here  the 


value  of  a ®ba*8suWeoThas' been  settled  in 

tion  has  Its  but  unfortunate- 

genius  and  det®^EdisonS;  self -training  is 
ly  there  are  few  E d effective,  and  every 
the  most  enduring  ^dite“®  a iarge  extent 

S5."3S"k7» 

e t?^.a 

essential  fundamentals  thorou6h  grasp 

If  it  ls  desired  to  get  ^ ln8tancc  there 

Of  electrical  e"f‘nkba„8t0  devote  some  four 
is  no  better.paJp  training  wherein  the  pre- 
years  to  a college  ^^thematlcs,  physics 
liminary  ^udies^  ma  eral  principles 
and  chemistry  and  ^n  b ^ be  mas- 
underlying  all  engin  | ^ made 

tered;  then  a special  study  ^ Ued  in 
of  electrical  science  a d ar^  practice<  The 
modern  elfctr'ialrical  workg  has  been  so 
progress  inv  ®!  ^bat  no  student  can  expect 
great,  however,  that  no  ^ branch 

to  become  a through  a regular 

at  electrical  engineering  throu^  NearIy 
four-year  course  on  tn  _ Jto  deal  wjth 

all  such  courses  are  Plann  electrlcal  en- 
the  genera!  principles  ^ student  either 

gineering,  l®aVapBwork  or  by  practical  em- 
by  post-graduate  Organization  to 

acquire” mastery  of  the  practice  in  any  spe- 

C1i‘^asbrfrit6that  a list  which 

Canadian  coll.ege8rlnfdRnd  other  electrical 
electrical  eng!"f*ht  would  prove  of  value, 
subjects  aI!e„t<17sUthave  been  prepared  on 

The  following  Usts  Pa  from  of 

information  obtained  dire  ^ ^ few  ca8es 
the  • institutions,  ptwas  obtainable  In 

where  no  information  the  name  of 

this  manner.  ln.  wal®en  Without  additional 

the  institution  is  given  ^rmatlon>  how- 

facts.  Such  additional  only  a gur 

ever,  is  of  value  in  giving  electrical 

vey  of  the  general  status  algo  because 
courses  and  Institutions  but  he  8Chool 

— « -*"*“* 

‘VlS  ,.t.l 

full  coiiegiate  course  i is  about  14,000. 

lng  in  the  institutions  llWorid  War  the  at - 
Since  the  close  ofth  hafi  inCreased  a 

tendance  in  ad  . gaw  service  In 
great  deal.  Men  impressed  with  the 

the  army  or  t^aining  and  the  attend- 

need  for  special  traininB  increased 

| "nee  inwall  technical  school  n^ies  of  the 

materially  so | as « to  ^ tax  tne  cases 
1 institutions  in  IV^comDlete  Courses  In 
Colleges  Q,Y,"2P|Jl  The  list  of  colleges 
Electrical  Cj!\ow  includes  only  those 

and  schools  give  . , standing  giving  ft 

Schools  Of  recognized  stanamg^^c^  en. 

complete  collegiate  coi ^ * e The  length 

gineering  leading  to  a A gr  ,e8S  other- 
of  the  course  is  V percen tage  of  the 

wise  stated.  A . large  Pudent  the  degree 
colleges  c,onfcr.  fXnce  in  Electrical  En- 
of  Bachelor  of  ScRnce  completion  of 

gineering  uPgn  ® Volleges  confer  other  de- 
the  course.  cf  Arts.  Bachelor 

grees,  fuch.a^  Electrical  Engineer.  Master 
of  Engineering.  E1®c^J^or  cf  Engineering. 

Of  Engineering  and  Doctor  ^ fo r longer 

sr.'iss^  “ “• 

engineering  field.  . 

Anaat  InnnflirPS 


jursco  --- 

gineering  ?eld-  prp  sent  out  to  the  col- 

Questionnaires  information  given 

leges  and  schools  and  the  mio  ^ & few 

has  been  takeatpr  or  no  information  was 
cases  ^c^fe  ^ponding  entries  are 
given  and  the  iroph  entry  has  been 
necessarily  brief.  most  Important 

condensed  to  five  only  ^ Arranged  geo- 
facts  and  the  reference.  The 

graphically  for  ea  instructors  Is  the 

number  of  professors  and^nstruc^  ^ o{ 
number  de\°ting  al  .xect8  The  name 

their  time  to  electrical  sub  ects.^  th#  head 
of  the  professor  8*' ea  r\ment  or  of  other 
of  the  electrical  P title  professor, 

faculty  members  with  the  ,e  r9  being 

associate  and  assistant^  P udentg  enrolled 
omitted.  The  n , , „ course  for  the 

In  the  electrical  engineering  ,g  ^ven, 

MISBISS." Silo.  Li  i~. 

B.  s-  def  c Dunstan.  professor:  num- 
°rB:  A-  SA- 'aents  400:  tuition  free  to 

^idents  o?  Alabama.  »36  to  nonresi- 

dents. 
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University  of  Alabama,  College  of  En- 
gineering, University,  Ala.  B.  S.  de- 
gree; 2 professors;  Arthur  R,  Rauder, 
professor;  number  of  students,  63;  tui- 
tion free  to  residents  of  Alabama. 


Arisona: 

University  of  Arizona,  College  of  Mines 
and  Engineering,  Department  of  Elec- 
trical Engineering,  Tucson,  Ariz.  B. 
S degree;  Paul  Cloke,  professor;  num- 
ber of  students,  46;  tuition  for  nonresi- 
dents, $30 ; fees  vary. 


Arkansas: 

University  of  Arkansas,  College  of  En- 
gineering, Department  of  Electrical  En- 
gineering, Fayetteville,  Ark.  B.  E.  E. 
and  E.  E.  degrees;  5 professors  and  in- 
structors; W.  N.  Gladson,  dean;  W.  B. 
Stelzner,  professor;  number  of  students, 
67;  tuition  free;  term  matriculation  fee, 
$7;  laboratory  fees,  $2  per  course. 


Lewis  Institute,  Engineering  Department, 
1949  W.  Madison  St.,  Chicago,  III.  B. 
S.  degree;  8 professors  and  instruct- 
ors; F.  A.  Rogers,  professor;  number 
of  students,  250;  tuition  and  fees,  ap- 
proximately $76. 

Loyola  University.  St.  Ignatius  College, 
The  Arts  and  Science  Department,  Pil- 
sen  Station,  Chicago,  111.  6 professors 

and  instructors;  Professor  Forbes; 
number  of  students,  50;  tuition,  $100. 

Northwestern  University,  College  of  En- 
gineering, Evanston,  111.  5-year  course; 
E.  E.  degree;  10  professors  and  in- 
structors; J.  F.  Hayford,  director;  tui- 
tion, $200. 

University  of  Illinois,  College  of  En- 
gineering, Urbana,  111.  B.  S.  degree; 
9 professors  and  instructors;  Ellery  B. 
Paine,  professor  in  charge,  and  Prof. 
Morgan  Brooks;  number  of  students, 
433;  tuition,  $50. 


California : 

California  Institute  of  Technology,  De- 
partment of  Electrical  Engineering, 
Pasadena,  Cal.  B.  S.  degree;  4 profes- 
sors; Royal  W.  Sorenson  pro  lessor; 
number  of  students,  130;  tuition,  $200, 
fees,  student  body.  $7.60;  chemistry  de- 


posit, $10.  _ 

Stanford  University,  Department  of  En- 
gineering, Stanford  University,  Cal. 

University  of  California.  Department  of 
Mechanical  and  Electrical  Engineering, 
Berkeley,  Cal.  B.  S.  degree;  4 profes- 
sors and  instructors;  Geo.  L.  Greves, 
professor;  number  of  students,  285;  tui- 
tion free;  fees,  $10  to  $15. 


Colorado : 

Colorado  State  Agricultural  College,  Di- 
vision of  Mechanical  Arts,  Fort  Collins 


University  of  Colorado,  College  of  En- 
gineering. Department  of  Electrical  En- 
gineering, Boulder,  Colo.  B.  S.  degree; 
6 professors  and  instructors;  H.  S. 
Evans,  professor;  number  of  students, 
157;  tuition,  $66.  ^ t # 

University  of  Denver.  School  of  Elec- 
trical Engineering,  Denver.  Colo.  B. 
S.  degree;  3 professors  and  instructors; 
R.  E.  Nyswander,  professor;  number  of 
students.  35;  tuition,  $150;  fees,  $15. 

Connecticut : 

Yale  University,  Sheffield.  Scientific 
School.  New  Haven.  Conn.  B.  S.  and 
E E.  degrees;  16  professors  and  in- 
structors; Charles  F.  Scott,  professor; 
number  of  students.  103;  tuition,  $300; 
laboratory  fees,  minimum,  $7.50,  maxi- 
mum $45. 


District  of  Columbia: 

Catholic  University  of  America,  School  of 
Science.  Washington,  D.  C.  B.  S.  de- 
gree; 3 professors  and  instructors; 
Thomas  J.  MacKavanagh,  professor; 
number  of  students,  50;  tuition,  $200. 


Florida : 

University  of  Florida,  College  of  En- 
gineering. Gainesville.  Fla.  B.  S.  de- 
gree; 2 professors;  J.  R.  Benton,  pro- 
fessor; number  of  students,  24;  tuition 
free  to  residents  of  Florida;  entrance 
fee  $10. 

Georgia : 

Georgia  School  of  Technology.  Electrical 
Engineering  Department,  Atlanta,  Ga. 
B.  S.  degree;  7 professors  and  instruct- 
ors; T.  W.  Fitzgerald,  professor;  num- 
ber of  students,  610;  tuition,  $58.  A 5- 
year  course  is  also  given  to  co-opera- 
tive students  who  attend  classes  for  4 
weeks  and  then  work  for  4 weeks  for 
industrial  concerns.  Number  of  co- 
operative students,  115. 

University  of  Georgia.  Department  of 
Electrical  Engineering,  Athens.  Ga.  B. 
S.  degree;  professor,  W.  H.  Davenport 
tuition,  free  to  residents  of  Georgia. 

Idaho: 

University  of  Idaho,  Engineering  College. 
Moscow,  Idaho.  B.  S.  degree;  2 pro- 
fessors and  instructors;  J.  Hugo  John- 
son, professor;  number  of  students,  33; 
tuition,  free. 

Illinois: 

Armour  Institute  of  Technology,  Depart- 
ment of  Electrical  Engineering,  3300 
Federal  St..  Chicago,  111.  B.  S.  degree; 
6 professors;  E.  H.  Freeman,  professor; 
number  of  students,  141;  tuition,  $200; 
fees;  shops  $30,  chemistry  $12.50, 
matriculation,  $5. 


Indiana: 

Purdue  University,  School  of  Electrical 
Engineering,  W.  Lafayette,  Ind.  B.  S. 
degree;  12  professors  and  instructors; 
C.  Francis  Harding,  professor;  num- 
ber of  students,  506;  tuition  and  fees, 
$51  for  residents  of  Indiana,  $86  for 
nonresidents. 

Rose  Polytechnical  Institute,  Electrical 
Engineering  Department,  Terre  Haute, 
Ind.  B.  S.  degree;  3 professors  and  in- 
structors; C.  C.  Knipmeyer,  professor; 
number  of  students,  79;, tuition,  $175. 

University  of  Notre  Dame,  Department  of 
Electrical  Engineering,  Notre  Dame, 
Ind.  E.  E.  degree;  3 professors  and  in- 
structors; J.  A.  Caparo,  professor; 
number  of  students,  80;  tuition,  $150; 
fees,  $30. 

Iowa: 

Iowa  State  College.  Electrical  Engineer- 
ing Department,  Ames,  la.  B.  S.  de- 
gree; 7 professors  and  instructors;  F. 
A.  Fish,  professor;  number  of  students, 
332;  tuition  free  for  Iowa  residents,  $51 
to  others;  incidental  fees,  $18;  labora- 
tory fees  vary. 

State  University  of  Iowa,  Department  of 
Electrical  Engineering  in  the  College 
of  Applied  Science.  Iow’a  City,  la.  B. 
E.  degree;  4 professors  and  instruct- 
ors; A.  H.  Ford,  professor;  tuition,  $40; 
fees,  $15,  Matriculation  fee,  $10. 

Kansas: 

Kansas  State  Agricultural  College,  Elec- 
trical Engineering  Department,  Division 
of  Engineering.  Manhattan,  Kans.  B. 
S.  degree;  4 professors  and  instructors; 
C.  E.  Reid,  professor;  number  of  stu- 
dents, 240;  fees,  $23. 

University  of  Kansas.  School  of  Engineer- 
ing, Electrical  Engineering  Department, 
Lawrence,  Kans.  B.  S.  degree;  4 pro- 
fessors and  instructors;  Geo.  C.  Shaad, 
professor;  number  of  students,  160;  tui- 
tion and  fees,  $40  for  residents  of  Kan- 
sas, $60  for  nonresidents. 

Kentucky: 

University  of  Kentucky.  School  of  En- 
gineering, Lexington,  Ky. 

Louisiana: 

Louisiana  Industrial  Institute,  Ruston, 
La.  B.  S.  degree;  4 professors  and  in- 
structors; W.  L.  Mitchell,  superinten- 
dent, mechanical  and  electrical  en- 
gineering course;  tuition  free  to  resi- 
dents of  Louisiana,  $30  to  nonresidents; 
fees  vary. 

Tulane  University  of  Louisiana,  College 
of  Technology,  New  Orleans,  La.  B. 
E.  degree;  2 professors  and  instructors; 
Douglas  Anderson,  professor;  number 
of  students,  131;  tuition,  $125;  fees,  $40 
to  $60. 

Maine: 

University  of  Maine,  College  of  Technol- 
ogy, Orono,  Maine.  B.  S.  degree;  4 
professors  and  instructors;  W.  E.  Bar- 
rows,  professor;  number  of  students, 
165;  tuition,  $90  for  Maine  residents, 
$160  to  nonresidents;  fees  vary. 

Maryland : 

The  Johns  Hopkins  University,  Depart- 
ment of  Engineering,  Baltimore,  Md.  B. 
E.  degree;  6 professors  and  instructors; 
J.  B.  Whitehead,  professor;  number  of 
students,  110;  tuition,  $200;  fees,  about 
$75. 

University  of  Maryland,  Department  of 
Electrical  Engineering,  College  of  En- 


gineering, College  Park,  Md.  B.  S.  de- 
gree; 10  professors  and  instructors; 
Myron  Creese,  professor;  number  of 
students,  45;  tuition,  $385  (includes 
board  and  lodging). 

Massachusetts: 

Harvard  University,  Harvard  Engineer- 
ing School,  Cambridge  38,  Mass.  S.  B. 
degree;  6 professors  and  instructors; 
Comfort  A.  Adams,  professor;  number 
of  students,  80;  tuition,  $200. 
Massachusetts  Institute  of  Technology, 
Electrical  Engineering  Department; 
Cambridge,  Mass.  B.  S.  degree;  23  pro- 
fessors and  instructors;  Dugald  Caleb 
Jackson,  professor;  tuition,  $300. 

Tufts  College  Engineering  School,  Tufts 
College.  57,  Mass.  B.  S.  degree;  4 pro- 
fessors and  instructors;  M.  S.  Munro, 
assistant  professor;  number  of  stu- 
dents, 185;  tuition,  $225;  fees,  $25. 
Worcester  Polytechnic  Institute,  Depart- 
ment of  Electrical  Engineering,  Wor- 
cester. Mass.  B.  S.  degree;  7 profes- 
sors and  instructors;  H.  S.  Smith,  pro- 
fessor; number  of  students,  180;  tui- 
tion. $200. 

Michigan : 

Michigan  Agricultural  College,  Depart- 
ment of  Electrical  Engineering,  East 
Lansing,  Mich.  B.  S.  degree;  5 profes- 
sors and  instructors;  A.  R.  Sawyer, 
professor;  number  of  students,  149;  tui- 
tion, free;  incidental  fees,  $60  to  $75. 
University  of  Detroit,  Engineering  De- 
partment, 350  E.  Jefferson  Ave.,  De- 
troit. Mich.  5-year  course;  B.  S.  and 
B.  E.  E.  degrees;  2 professors;  H.  O. 
Warner,  professor;  number  of  students, 
45;  tuition,  $125,  matriculation  fee,  $6. 
University  of  Michigan,  College  of 
Engineering  and  Architecture,  Ann  Ar- 
bor, Mich.  B.  S.  degree;  12  professors 
and  instructors;  J.  C.  Parker,  profes- 
sor; number  of  students.  250;  tuition, 
$95  to  Michigan  residents;  $120  to  non- 
residents. 

Minnesota: 

University  of  Minnesota,  College  of 
Engineering  and  Architecture,  Minne- 
apolis, Minn.  B.  E.  E.  degree;  8 pro- 
fessors and  instructors;  G.  D.  Shepard - 
son,  professor;  number  of  students,  343; 
tuition.  $90  for  residents  of  Minnesota; 
$120  for  nonresidents. 

Mississippi: 

Mississippi  Agricultural  and  Mechanical 
College,  School  of  Engineering,  Agricul- 
tural College,  Miss.  B.  S.  degree;  2 
professors;  L.  L.  Patterson,  professor; 
number  of  students.  44;  tuition  free  to 
residents  of  Mississippi. 

Missouri: 

University  of  Missouri,  School  of  Engi- 
neering, Columbia.  Mo.  B.  S.  degree; 
3 professors  and  instructors;  A.  C.  Lan- 
ier, professor;  number  of  students,  181; 
tuition  free;  fees,  $40. 

Washington  University,  School  of  Engi- 
neering, St.  Louis,  Mo.  B.  S.  degree; 
3 professors  and  instructors;  Walter  L. 
Upson,  professor;  number  of  students. 
80;  tuition  and  fees,  $160  approximately. 

Montana: 

Billings  Polytechnic  Institute,  Electrical 
Department,  Polytechnic  P.  O.,  Mont. 
Associate  degree;  Glenn  E.  West,  pro- 
fessor; number  of  students,  18;  tui- 
tion, $440;  laboratory  fee,  $6. 

Montana  State  College,  Electrical  Engi- 
neering Department,  Bozeman,  Mont. 
B.  S.  degree;  2 professors;  J.  A.  Thaler, 
professor;  number  of  students,  82;  tui- 
tion free;  fees  vary. 

Nebraska : 

University  of  Nebraska,  Electrical  Engi- 
neering Department,  College  of  Engi- 
neering, Station  A,  Lincoln,  Neb.  B. 
S.  degree;  4 professors  and  instructors; 
O.  J.  Ferguson,  professor;  number  of 
students.  206;  tuition  free;  laboratory 
and  incidental  fees  normal. 

Nevada: 

University  of  Nevada,  College  of  Engi- 
neering.  Department  of  Electrical  En- 
gineering, Reno,  Nev.  B.  S.  degree;  2 
professors;  Stanley  G.  Palmer,  profes- 
sor; number  of  students,  35;  tuition 
free,  fees  vary  from  $1  to  $10. 

New  Hampshire: 

New  Hampshire  College,  Electrical  Engi- 
neering Department,  Durham.  N.  H. 
B.  S.  degree:  3 professors  and  instruct- 
ors; L.  W.  Hitchcock,  professor;  num- 
ber of  students,  87;  tuition,  $75;  fees, 
$36. 
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New  Jersey: 

The  Newark  Technical  School.  College  of 
Engineering,  367  High  St,  Newark,  N. 
J.  B.  S.  degree;  3 professors  and  in- 
structors; James  C.  Peet,  professor; 
number  of  students,  60;  tuition,  $130 
for  residents  of  New  Jersey;  $250  for 
nonresidents. 

Princeton  University,  School  of  Electrical 
Engineering,  Princeton,  N.  J.  Only  a 
2 year  post-graduate  course;  E.  E.  de- 
gree. 

Rutgers  College,  Department  of  Elec- 
trical Engineering,  New  Brunswick,  N. 
J.  B.  S.  degree;  Prank  P.  Thompson, 
professor;  number  of  students,  68;  tui- 
tion. $160;  fees,  $40. 

Stevens  Institute  of  Technology,  Depart- 
ment of  Electrical  Engineering,  Castle 
Point,  Hoboken,  N.  J.  M.  E.  degree; 
5 professors  and  instructors;  Louis 
Alan  Haxeltine,  professor;  number  of 
students,  860;  tuition,  $275;  fees,  $75. 

New  Mexico: 

New  Mexico  College  of  Agriculture  and 
.Mechanical  Arts,  School  of  Engineer- 
'lng.  Department  of  Electrical  Engi- 
neering, State  College,  N.  M.  B.  S. 
degree;  2 professors  and  Instructors; 

R.  W.  Goddard,  professor;  number  of 
students,  29;  tuition  free. 

New  York: 

Columbia  University,  Schools  of  Mines, 
Engineering  and  Chemistry.  New  York 
City.  6- year  course;  E.  E.  degree;  4 
professors;  Walter  I.  SHchter,  profes- 
sor; number  of  students,  27;  tuition  and 
fees,  $325. 

Cooper  Union  for  the  Advancement  of 
Science  and  Art,  8th  St.,  and  4th  Ave., 
New  York  City.  4-year  day  course,  5- 
year  evening  course;  B.  S.  degree;  3 
professors  and  instructors;  Francis  M. 
Hartman,  professor;  number  of  stu- 
dents (day)  45,  (evening)  272;  tuition 
free. 

Cornell  University,  College  of  Engineer- 
ing, Ithaca,  N.  Y.  E.  E.  degree;  21 
professors  and  Instructors;  Alex  Gray 
and  V.  Karapetoff,  professors;  number 
of  students.  226;  tuition,  $200. 

New  York  University.  College  of  Engi- 
neering, University  Heights,  New  York, 
N.  Y.  B.  S.  degree;  3 professors;  J. 
L.  Arnold.  S.  K.  Barrett  and  W.  A. 
Miller,  professors;  number  of  students, 
25;  tuition,  $240. 

Polytechnic  Institute  of  Brooklyn,  De- 
partment of  Electrical  Engineering, 
Brooklyn.  N.  Y.  E.  E.  degree;  4 pro- 
fessors and  instructors;  Robin  Beach, 
associate  professor  and  acting  head 
of  department:  number  of  students, 
100;  tuition.  $250. 

Rensselaer  Polytechnic  Institute,  Depart- 
ment of  Electrical  Engineering.  Troy. 
N.  Y.  4-year  course.  E.  E degree: 
graduate  courses,  1-year,  M.  E.  E.  de- 
gree; 3-year.  D.  E.  degree;  6 profes- 
sors and  instructors;  W.  L.  Robb,  pro- 
fessor: number  of  students,  265;  tui- 
tion, $250. 

Syracuse  Universltv,  L.  C.  Smith  College 
of  Applied  Science.  Syracuse.  N.  Y.  E. 
E.  degree;  3 professors;  W.  P.  Graham 
professor:  number  of  students.  110;  tui- 
tion. $214. 

Union  College,  Departments  of  Electrical 
Engineering.  Schenectady.  N.  Y.  B.  S 
degree;  Ernst  J.  Berg,  professor:  num- 
ber of  students,  220;  tuition  and  fees. 
$250. 

North  Carolina: 

North  Carolina  State  College  of  Agri- 
culture and  Engineering,  Department 
of  Electrical  Engineering,  West  Ral- 
eigh, N.  C.  B.  E degree:  3 professors 
and  instructors:  W.  Hand  Browne.  Jr., 
professor;  number  of  students.  165:  tui- 
tion and  fees.  $330  (this  also  includes 
room  rent,  board  and  uniform). 

Trinity  College.  Department  of  Engineer- 
ing. Durham,  N.  C.  A.  B.  degree:  3 
professors  and  instructors:  C.  W Ed- 
wards. acting  professor;  number  of  stu- 
dents, 14. 

University  of  North  Carolina,  Department 
of  Electrical  Engineering.  Chapel  Hill. 
N.  C.  B.  S.  degree:  3 professors  and 
Instructors:  P.  H.  Daggett,  professor; 
number  of  students,  97;  tuition,  $60; 
fees.  *40. 

North  Dakota: 

University  of  North  Dakota,  College  of 
Engineering.  Grand  Forks,  N.  D.  B. 

S.  and  E.  E.  degrees;  D.  R.  Jenkins, 
professor;  tuition  and  fees,  $20  to  $25 
per  semester. 


Ohio: 

Case  School  of  Applied  Science,  Cleve- 
land, Ohio.  B.  S.  degree;  5 professors; 
H.  B.  Dates,  professor;  number  of  stu- 
dents, 150;  tuition,  $200. 

Municipal  University  of  Akron,  Engineer- 
ing College,  Akron,  Ohio.  5-year 
course;  E.  E.  degree;  J.  T.  Walther, 
professor;  number  of  students,  20;  tui- 
tion, $20  for  residents,  $120  for  nonresi- 

. dents. 

Ohio  Northern  University,  College  of 
Engineering,  Ada,  Ohio. 

Ohio  State  University,  Department  of 
Electrical  Engineering,  College  of  En- 
gineering, Columbus,  Ohio.  B.  E.  E. 
degree;  6 professors  and  instructors;  F. 
C.  Caldwell  and  C.  A.  Wright,  profes- 
sors; nbmber  of  students,  370;  tuition, 
$30  for  residents  of  Ohio,  $50  for  non- 
residents. 

University  of  Cincinnati,  College  of  Engi- 
neering and  Commerce,  Cincinnati, 
Ohio.  5-year  course;  E.  E.  degree;  6 
professors  and  instructors;  A.  M.  Wil- 
son, professor;  tuition.  $200.  The  co- 
operative course  is  given  here ; each 
student  spends  half  of  his  time  in  the 

\ actual  practice  of  engineering,  and  half 
in  attendance  at  the  university. 

Oklahoma: 

Oklahoma  Agricultural  and  Mechanical 
College,  Department  of  Electrical  Engi- 
neering, Stillwater,  Okla.  B.  S.  de- 
gree; 2 professors  and  instructors;  W. 
C.  Lane,  professor;  number  of  students, 
68;  tuition  free. 

University  of  Oklahoma,  School  of  Elec- 
trical Engineering,  Norman,  Okla.  B. 
S.  degree;  4 professors  and  Instructors: 
F.  G.  Tappan,  professor;  number  of 
students,  105;  tuition  free  to  residents 
of  Oklahoma;  fees  about  $20. 

Oregon : 

Oregon  Agricultural  College.  Department 
of  Electrical  Engineering,  School  of 
Engineering.  Carvallis,  Ore.  B.  S.  de- 
gree: 6 professors  and  instructors;  R. 
H.  Dearborn,  professor;  number  of  stu- 
dents, 220;  tuition  free;  laboratory  fees. 
$6. 

Pennsylvania: 

Bucknell  University,  Department  of  Elec- 
trical Engineering,  Lewisburg.  Pa.  B. 

S.  degree;  4 professors  and  instructors; 
W.  K.  Rhodes,  profesor;  number  of  stu- 
dents, 90;  tuition.  $252  including  room; 
fees,  $15  per  semester. 

Carnegie  Institute  of  Technology.  Depart- 
ment of  Electrical  Engineering.  Pitts- 
burgh. Pa.  B.  S.  degree:  6 professors 
and  instructors;  A.  J.  Wurts.  profes- 
sor: number  of  students,  113;  tuition. 
$135. 

Drexel  Institute,  Department  of  Elec- 
trical Engineering,  Philadelphia.  Pa. 
B.  S.  degree;  2 professors:  Robert 
Disque.  professor;  number  of  students. 
60;  tuition.  *200. 

Lafavette  College.  Department  of  Elec- 
trical Engineering.  Easton.  Pa.  B.  S. 
degree:  Morland  King,  associate  pro- 
fessor: 1 instructor-  number  of  stu- 
dents. 50;  tuition.  *250;  laboratory  fees. 
$5  to  *15  per  semester. 

Lehigh  University.  Department  of  Elec- 
trical Engineering.  Bethlehem.  Pa.  E. 
E.  degree:  6 professors:  Wm.  Estv.  pro- 
fessor: number  of  students.  125;  tui- 
tion. *300-  registration  fee.  *10. 

Pennsylvania  State  College.  Department 
of  Electrical  Engineering.  Stata  Col- 
lege. Pa.  B.  S.  deeree*  13  professors 
and  instructors:  C.  L.  KInsioe.  profes- 
sor; number’  of  students,  430:  tuition. 
*50. 

Swarthmore  College.  Engineering  Depart- 
ment. Swarthmore.  Pa.  B A degree: 
one  professor — Lewis  Fussell:  num- 
ber of  students,  28;  tuition  and  fees, 
*250. 

University  of  Pennsylvania.  Towne  Scien- 
tific School.  Philadelphia.  Pa.  B.  S. 
degree;  4 professors  and  instructors: 
Harold  Pender,  nrofessor:  num^r  of 
students,  126:  tuition  and  fee*.  *3Ao. 

University  of  Pittsburgh.  School  of  Engi- 
neering. Pittsburgh  Pa. 

Vlllanova  College.  Vlllanova  School  of 
Technology.  Villa  nova.  Pa.  B S de- 
gree: 2 professors  and  Instructors: 
Cha8,  A.  McGeehan,  professor*  num- 
ber of  students,  56;  tuition  and  fees. 
*500. 

Rhode  Island: 

Rhode  Island  State  College,  Department 
of  Electrical  Engineering.  Kingston.  R. 

T.  B.  S.  degree;  2 professors:  W.  An- 
derson. professor:  number  of  students. 
40:  tuition  free  to  residents  of  Rhode 
Island. 


South  Carolina: 

Clemson  Agricultural  College,  Engineer- 
ing Department,  Clemson,  S.  C. 

Tennessee: 

University  of  Tennessee,  College  of  Engi- 
neering, Knoxville,  Tenn.  B.  S.  degree; 
Chas.  A.  Perkins,  professor;  number  of 
students,  40;  tuition  free;  fees,  about 
$30. 

Vanderbilt  University,  School  of  Engi- 
neering, Nashville,  Tenn.  B.  E.  de- 
gree. 

Texas : 

Agricultural  and  Mechanical  College  of 
Texas,  Department  of  Electrical  Engi- 
neering, College  Station,  Tex.  B.  S. 
degree;  8 professors  and  Instructors;  F. 
C.  Bolton,  professor;  number  of  stu- 
dents. 268;  tuition  free;  fees.  $40. 

The  Rice  Institute,  Houston,  Tex.  B.  S. 
degree;  2 professors  and  Instructors; 
number  of  students,  60;  tuition  free. 

University  of  Texas,  Department  of  Elec- 
trical Engineering,  University  Station, 
Austin,  Tex.  B.  S.  degree;  4 profes- 
sors and  instructors;  J.  M.  Bryant,  pro- 
fessor; tuition  free;  nominal  laboratory 
fees. 

Vermont: 

University  of  Vermont,  Electrical  Engi- 
neering Department,  College  of  Engi- 
neering, Burlington,  Vt.  B.  S.  degree; 
4 professors  and  instructors;  W.  H. 
Freedman,  professor. 

Virginia: 

University  of  Virginia,  Department  of 
Engineering,  School  of  Electrical  En- 
gineering, University,  Va.  E.  E.  de- 
gree; Walter  Sheldon  Rodman,  profes- 
sor; number  of  students,  26;  tuition 
and  fees  for  residents  of  Virginia,  $133, 
for  non-residents,  $215. 

Virginia  Military  Institute,  Lexington, 
Va.  2-year  course;  B.  S.  degree;  3 pro- 
fessors and  instructors:  Col.  Francis 
Mallory,  professor;  number  of  students, 
55;  tuition  and  fees,  $655  (including 
board  and  lodging). 

Virginia  Polytechnic  Institute.  Electrical 
Engineering  Department.  Blackburg. 
Va.  B.  S.  degree;  2 professors  and  in- 
structors; S.  R.  Pritchard,  professor; 
number  of  students,  181;  tuition, 
$432.50;  Includes  heat,  light,  contingent, 
uniform,  meals  and  laundry. 

Washington : 

University  of  Washington.  Department  of 
Electrical  Engineering,  College  of 
Engineering,  Seattle.  Wash.  B.  S.  de- 
gree; 7 professors  and  Instructors;  C. 
E.  Magnusson,  professor;  number  of 
students,  298;  tuition,  $10  per  quarter. 

Washington  State  College,  Department  of 
Mechanical  and  Electrical  Engineering, 
Pullman,  Wash.  B.  S.  degree;  3 pro- 
fessors and  instructors;  H.  V.  Carpen- 
ter, professor;  number  of  students.  147. 

West  Virginia: 

West  Virginia  University,  Department  of 
Electrical  Engineering,  College  of  Engi- 
neering, Morgantown,  W.  Va.  B.  S. 
and  M.  S.  degrees;  2 professors;  A.  H. 
Forman,  professor;  number  of  students. 
99;  tuition.  $24  for  residents  of  West 
Virginia,  $100  for  nonresidents. 

Wisconsin: 

Marquette  Universltv,  College  of  Applied 
Science  and  Engineering,  Milwaukee. 
Wis.  5-year  co-operative  course;  E. 
E.  degree;  4 professors  and  instructors; 
John  F.  H.  Douglas,  professor;  num- 
ber of  students,  87;  tuition.  $160.  Co- 
operative students  attend  classes  for  2 
weeks  and  “for  2 weeks  work  In  shops. 

School  of  Engineering  of  Milwaukee,  Col- 
lege of  Electrical  Engineering.  373 
Broadway,  Milwaukee.  Wis.  Course,  36 
months,  or  12  terms  of  3 months  each; 
B.  S.  degree;  10  professors  and  in- 
structors ; C.  G.  Brown,  professor: 
number  of  students.  404;  tuition,  $250 
first  year;  $225  others  years. 

University  of  Wisconsin,  Department  of 
Electrical  Engineering.  College  of  Engi- 
neering, Madison.  Wis.  B.  S.  degree; 
12  professors  and  instructors:  Edward 
Bennett,  J.  T.  Rood.  C.  M.  Jansky,  pro- 
fessors: number  of  students.  325;  tui- 
tion. $30  to  residents  of  Wisconsin,  $154 
to  nonresidents. 

Wyoming: 

University  of  Wyoming,  Division  of  Me- 
chanical and  Electrical  Engineering, 
Laramie,  Wyo.  B.  S.  degree;  2 profes- 
sors; E.  G.  Hoefer,  professor;  number 
of  students,  30;  tuition,  $12. 
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Canada'. 

McGill  University,  Department  of  Elec- 
trical Engineering,  Montreal,  Que.  B. 

S.  degree;  8 professors  and  instructors; 
Professor  Herdt;  number  of  students, 
112;  tuition,  $210. 

Queen’s  University,  Kingston.  Ont.  B. 
S.  degree;  2 professors — D.  M.  Jemmett 
and  R.  L.  Davis;  number  of  students, 
80;  tuition  and  fees,  $105  to  $125. 
University  of  Alberta,  Department  of 
Electrical  Engineering,  Edmonton,  Alta. 
B.  S.  degree;  number  of  students,  5; 
tuition,  $75.  (Only  two  years  of  course 
now  given;  third  year  begins  in  fall  of 
1921,  when  full  professor  will  be  ap- 
pointed). 

University  of  Manitoba,  Department  of 
Electrical  Engineering,  Winnipeg,  Man. 
B.  S.  degree;  2 professors;  E.  P.  Feth- 
• erstonhaugh,  professor;  number  of  stu- 
dents, 12u;  tuition,  first  year  $55,  sec- 
ond year  $65,  third  and  fourth  years, 
$80. 

University  of  New  Brunswick,  Depart- 
ment of  Applied  Science.  Fredericton, 
N.  B.  B.  S.  degree;  9 professors  and 
instructors;  A.  Foster  Baird,  professor; 
number  of  students,  26;  tuition,  $75. 
University  of  Toronto,  Faculty  of  Applied 
Science  and  Engineering,  Toronto,  Ont. 
B.  A.  Sc.  degree;  4 professors  and  in- 
structors; T.  R.  Roseburgh,  professor; 
number  of  students,  216;  tuition,  $120. 
Schools  and  Colleges  Giving  Special 
Courses,  Evening  Schools,  Trade  and  Vo- 
cational Schools.  The  following  list  of 
schools,  grouped  geographically,  includes 
those  schools  giving  courses  of  less  than 
collegiate  grade,  such  as  two-year  courses 
that  do  not  lead  to  a degree,  or  evening 
courses  for  practical  men.  Trade  schools 
and  vocational  schools,  most  of  which  give 
day  courses,  are  also  included.  It  will  be 
noted  that  some  high  schools  are  included. 
This  list  does  not  include  all  high  schools 
having  electrical  courses  but  merely  some 
of  those  in  which  the  course  is  a practical 
one  on  the  order  of  a trade  school  course. 
Evening  courses  of  similar  nature  are  also 
given.  The  information  given  has  been  ob- 
tained from  replies  to  letters  sent  to  the 
institutions. 

Alabama'. 

Alabama  Polytechnic  Institute,  Electrical 
Engineering  Department.  Auburn.  Ala. 
Two-year  course  in  applied  electricity. 
Tuskegee  Normal  and  Industrial  Instt 
tute,  Tuskegee  Institute,  Ala.  Three 
year  course  in  applied  electricity  for 
colored  men.  , _ . 

University  of  Alabama,  College  of  Engi- 
neering, University,  Ala.  Two-year 
course  given  during  the  day. 

Arizona: 

University  of  Arizona,  College  of  Mines 
and  Engineering,  Department  of  Elec- 
trical Engineering,  Tucson,  Ariz.  Eve- 
ning course. 

Arkansas: 

University  of  Arkansas.  College  of  Engl 
neering,  Department  of  Electrical  Engl 
neering,  Fayetteville,  Ark.  Courses  in 
power-plant  engineering  and  elemen- 
tary electrical  engineering  given  during 
the  day. 

California: 

California\  School  of  Mechanical  Arts 
16th  and  Utah  Sts.,  San  Francisco.  Cal 
(Affiliated  with  the  Wilraerding  School 
of  Industrial  Arts.)  Day  classes;  4- 
year  course;  general  and  apprentice 
courses  which  include  all  kinds  of  elec- 
trical machinery  construction,  auto  ig- 
nition, conduit  work,  and  wiring;  tui- 
tion free;  number  of  students,  65. 

The  Preston  Schol  of  Industry.  lone,  Cal., 
post  office,  Waterman,  Cal.  One-year 
course  in  practical  electricity. 
Wilmerding  School  of  Industrial  Arts. 
San  Francisco.  Cal.  See  California 
School  of  Mechanical  Arts. 


Colorado : 

University  of  Colorado,  College  of  Engi- 
neering, Department  of  Electrical  Engi- 
neering, Boulder,  Colo.  Electrical 
courses  for  disabled  soldiers  under  Fed- 
eral Board  for  Vocational  Education. 
Special  day  classes  in  residence 
throughout  the  year. 

Connecticut: 

Board  man  Trade  School,  95  Broadway, 
New  Haven,  Conn.  Day  classes;  2%- 
year  course  for  apprentices;  evening 
class  on  electrical  theory  for  practical 
electricians;  tuition,  free  to  residents  of 
New  Haven. 


Hillyer  Institute,  Educational  Department 
of  the  Y.  M.  C.  A.,  Hartford.  Conn.  A 
32- week  .evening  course  in  electricity, 
both  a-c.  and  d-c.  _ 

State  Trade  School.  New  Britain,  Conn. 
Day  and  evening  classes;  3 year  course 
for  apprentices  in  house  wiring,  main- 
tenance work,  motor  and  generator  re- 
pairing, etc.;  tuition,  free  to  residents 
of  Connecticut;  number  of  students,  35. 

District  of  Columbia: 

McKinley  Manual  Training  School,  Elec- 
trical Department,  Washington,  D.  C. 
Day  and  evening  classes;  theoretical 
course  in  the  fundamentals  of  electric- 
ity and  a course  in  electrical  shop 
work,  wiring,  armature  winding,  motor 
and  generator  repairs,  etc. ; evening 
course  in  radio. 

Georgia : 

Georgia  School  of  Technology,  Electrical 
Engineering,  Department,  Atlanta.  Ga. 
Evening  course  in  practical  elementary 
electricity. 


Illinois: 

Ambu  Engineering  Institute,  2632  Prairie 
Ave.,  Chicago,  111.  Day  and  evening 
classes  in  automotive  electricity.  Day 
course  (8  weeks)  tuition  $175.  Evening 
course  (24  weeks).  _ 

Armour  Institute  of  Technology,  Depart^ 
ment  of  Electrical  Engineering,  3300 
Federal  St.,  Chicago,  111.  Evening 
. courses  in  elementary  and  theoretical 
electricity.  _ , 

Bradley  Polytechnic  Institute,  Science 
Division,  Peoria,  111.  Two-year  course; 
11  professors'  and  instructors;  Jennie 
M.  Constance,  professor;  number  of 
students,  10;  tuition,  $75;  fees,  $22.  Also 
one-year  day  course  and  evening 
course. 

Central  Y.  M.  C.  A.  Technical  School, 
Chicago,  111.  Evening  classes  in  illumi- 
nating engineering  and  applied  elec- 
tricity. _ _ 

Chicago  Central  Station  Institute.  72  W 
Adams  St.,  Chicago,  111.  One-year  spe- 
cial course  combining  classroom  in- 
struction and  practical  experience  in 
the  supporting  companies;  open  to 
high-school  graduates.  The  course  in- 
cludes the  study  of  electrical  theory 
applied  more  directly  to  the  central- 
station  industry.  Salary  received  while 
taking  this  course,  $60  to  $75  per 
per  month.  Tuition,  $10  per  month. 
Chicago  Public  High  Schools.  Evening 
classes;  courses  in  wiring,  electrical 
maintenance,  armature  winding,  elec- 
tric shop  practice;  tuition  free;  regis- 
tration fee,  $1.  Day  classes  in  regular 
high  school  course  cover  same  subjects; 
tuition  free.  Given  at 
schools:  Crane,  Lane,  Lake,  Phillips, 
Englewood.  Austin,  Senn,  Harrison, 
Schurz,  Tilden  and  Bowen.  Also  day 
school  part-time  course  in  automobile 
mechanics,  including  electric  vehicles, 
at  South  Division  Continuation  School. 
Coyne  Trade  and  Engineering  Schools, 
39-51  E.  Illinois  Sk.  Chicago,  111.  Day 
and  evening  practical  trade  courses  in 
electricity,  including  wiring,  dynamo 
and  motor  construction,  repairing  and 
maintenance. 

Lewis  Institute.  Engineering  Dept..  1949 
W.  Madison  St.,  Chicago,  I1L  Evening 


Indiana: 

Arsenal  Technical  Schools.  Indianapolis, 
Ind.  Two-year  general  electrical 
course  for  boys.  _ 

University  of  Notre  Dame,  Department 
of  Electrical  Engineering,  Notre  Dame, 
Ind.  Two-year  course  given  during  the 
day. 

Iowa: 

Iowa  State  College,  Electrical  Engineer- 
ing Department,  Ames,  Iowa.  Evening 
and  summer  courses  for  artisans  only. 

Kansas: 

Haskell  Institute,  United  States  Indian 
Training  School,  Lawrence,  Kans. 
Course  In  wiring,  line  construction  and 
practical  caring  for  motors,  transform- 
ers, etc. 

Louisiana: 

Louisiana  Industrial  Institute,  Ruston, 
La.  Two-year  course;  B.  I.  degree. 

Tulane  University  of  Louisiana,  College 
of  Technology,  New  Orleans,  La.  Even- 
ing course  for  electricians  and  power- 
house men. 

Maryland : 

The  Johns  Hopkins  University,  Depart- 
ment of  Engineering,  Baltimore,  Md. 
Evening  course  in  elementary  theory 
and  practice. 
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Massachusetts: 

Beverly  Evening  Industrial  School,  Bev- 
erly, Mass.  Evening  courses  In  care, 
operation  and  repair  of  generators  and 
motors  (a-c.  and  d-c.)  for  men  em- 
ployed at  trade  during  day. 

New  Bedford  Vocational  School,  Acushnet 
Ave.  and  Cannon  St.,  New  Bedford, 
Mass.  Four-year  day  course  on  funda- 
mental principles  of  electricity,  electrical 
fittings  and  appliances,  construction, 
testing  and  care  of  motor  and  genera- 
tors, telephones,  batteries  and  switch- 
boards. Evening  classes  in  house  wir- 
ing and  radio  for  beginners  and  for 
men  already  in  the  trade.  Tuition  free. 
The  Technical  High  School,  Springfield, 
Mass.  One-year  course  in  general  elec- 
trical work;  also  evening  trade  school 
courses  in  house  wiring,  electrical 
measurements  and  automobile  ignition. 
Worcester  Boys  Trade  School.  Electrical 
Department,  Worcester,  Mass.  Day  and 
evening  classes;  4 -year  day  course  in 
electrical  work  for  boys  over  14;  even- 
ing classes  in  electricity  for  men  al- 
ready engaged  in  the  trade;  tuition 
free  to  residents  of  Worcester;  $135  for 
non-resident  day  students,  $32  for  non- 
resident night  students. 

Michigan: 

Detroit  Institute  of  Technology,  School 
of  Engineering,  Detroit  Y.  M.  C.  A., 
Detroit,  Mich.  Day,  evening  and  sum- 
mer classes;  one-year  day  course  and 
two-year  evening  course  in  electrical 
technology;  short  courses  in  armature 
winding,  wiring,  automotive  electricity, 
elementary  electricity  and  magnetism, 
d-c.  and  a-c.  machinery,  and  radio; 
number  of  students,  15;  tuition,  $220. 
Minnesota:  * 

William  Hood  Dunwoody  Industrial  Insti- 
tute, Minneapolis,  Minn.  Day,  evening, 
extension  and  part-time  classes.  Reg- 
ular two-year  day  course  for  grammar 
school  graduates  over  15;  Includes  ele- 
mentary and  practical  work;  tuition, 
free  to  residents  of  Minnesota;  fees, 
registration  and  laboratory,  $10;  tui- 
tion and  fees  for  non-residents,  $30  per 
month.  Short  day  courses  of  1 to  9 
months  In  practical  work  for  mechanics 
over  18  who  have  had  experience  In  the 
trade;  tuition,  free  for  residents  of 
Minnesota;  fees,  registration,  $6;  labo- 
ratory fee  $5  per  month;  tuition  and 
fees  for  nonresidents,  $30  per  month. 
Evening  classes  for  men  employed  in 
electrical  industries;  elementary  prin- 
ciples and  some  practical  work.  Also 
part-time  courses  similar  to  those  in 
regular  day  school. 

University  of  Minnesota,  Minneapolis, 
Minn.  Evening  course. 

Mississippi: 

Okalona  Industrial  School,  Okalona,  Miss. 
Four-year  trade  course  in  engineering 
subjects;  electrical  work  given  in  last 
2 years. 

Missouri: 

David  Ranken,  Jr.,  School  of  Mechanical 
Trades,  St.  Louis,  Mo.  Two-year  prac- 
tical day  course;  tuition  $45;  number  of 
students,  140.  Evening  classes  in  elec- 
trical principles,  wiring,  and  armature 
winding;  tuition  $20  a season  for  two 
evenings  a week;  $40  for  4 evenings  a 
week;  number  of  students,  140. 
Washington  University.  School  of  Engi- 
neering, St.  Louis,  Mo.  Evening  course. 
Montana: 

Billings  Polytechnic  Institute,  School  of 
Engineering,  Polytechnic  P.  O.,  Billings, 
Mont.  Day  classes;  four-year  course 
in  elementary  electrical  engineering; 
tuition  $440;  number  of  students,  20. 
Also  day  courses  in  academic  and 
practical  electricity. 

New  Jersey: 

College  of  Technology,  Newark,  N.  J. 
Special  course  for  vocational  training 
of  wounded  soldiers. 

Evening  Technical  and  Industrial  High 
School,  Jersey  City,  N.  J.  Evening 
classes  for  residents  of  Jersey  City  en- 
gaged in  the  trade;  three-year  course; 
also  short  courses  (3  to  6 months)  in 
fundamentals,  wiring,  motors  and  gen- 
erators, measurements,  etc. ; number  of 
students,  168. 

Newark  Technical  School,  367  High  St., 
Newark,  N.  J.  Four-year  evening 
course  in  technical  electricity  for  high 
school  graduates;  tuition,  $25  per  year. 
School  of  Industrial  Arts,  Trenton,  N.  J. 
Evening  classes;  four-year  course  in 
electrical  engineering;  tuition  nominal 
for  residents  of  Trenton. 
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New  Mexico : 

New  Mexico  College  of  Agriculture  and 
Mechanical  Arts,  State  College,  N.  M. 
Two-year  day  course  in  automotive 
electricity. 

New  York: 

Baron  de  Hirsch  Trade  School.  222  E.  64th 
St.,  New  York,  N.  Y.  Six -month  day 
course  in  wiring.  Classes  open  only  to 
Jews,  16  years  of  age;  tuition  free. 

Brooklyn  Evening  Technical  and  Trade 
School,  7 th  Avenue  and  4 th  Street, 
Brooklyn,  N.  Y.;  Two-year  course  in 
wiring  and  installation;  3-year  course 
in  electrical  engineering. 

Brooklyn  Vocational  School  for  Boys, 
Nassau  and  Jay  Sts.,  Brooklyn,  N.  Y. 
Two-year  trade  course  in  wiring  and 
installation,  distribution  and  main- 
tenance. 

Elm  Vocational  School,  Buffalo,  N.  Y. 
Two-year  day  course  Includes  automo- 
tive electricity;  evening  trade  courses 
for  journeymen  and  apprentices  in  the 
trades;  tuition  free;  number  of  stu- 
dents (day)  45,  (evening)  75. 

Mechanics  Institute,  20  W.  44th  St.,  New 
York,  N.  Y.  Evening  classes  for  men 
engaged  In  trade  during  day;  tuition 
free. 

Murray  Hill  Vocational  School,  237  E. 
37th  St.,  New  York.  N.  Y.  Day  and 
evening  course  on  practice  and  theory; 
tuition  free;  number  of  students  (day) 
160,  (evening)  150. 

New  York  Electrical  School,  39  W.  17th 
St.,  New  York,  N.  Y.  Day  and  night 
classes  in  theoretical  and  applied  elec- 
trical engineering  and  installation  and 
maintenance  work,  also  automotive 
electricity;  tuition,  $190. 

New  York  Public  High  Schools,  New 
York  City.  Evening  classes  in  electri- 
cal installation  and  practice.  Length 
of  course  120  evenings.  Given  in  15 
schools  throughout  the  city. 

New  York  Trade  School.  First  Ave.,  67th 
and  68th  Sts.,  New  York,  N.  Y.  Day 
and  evening  classes  in  electrical  wir- 
ing; 14-week  day  course;  evenings 
three  terms  of  6 months  each;  tuition, 
day  $60;  evening  $20  per  terms;  number 
of  students,  130. 

Pratt  Institute,  School  of  Science  and 
Technology,  Brooklyn,  N.  Y.  Two-year 
course;  5 professors  and  Instructors; 
A.  L.  Cook,  head  of  dept.;  number  of 
students,  144;  tuition,  $117.  Also  even- 
ing course  in  elementary  electricity. 

Rochester  Athenaeum  and  Mechanics  In- 
stitute. Rochester,  N.  Y.  Two-year  day 
courses  in  Industrial  electricity  and 
electrical  construction;  tuition,  $150. 
Evening  classes  in  electricity;  tuition 
nominal. 

Saunders  Trade  School,  Yonkers,  N.  Y. 
Day  classes;  4 -year  and  a 2-year  tech- 
nical course  in  electrical  design;  tuition 
free  to  residents;  $120  to  nonresidents. 

Union  College,  Electrical  Engineering  De- 
partment, Schenectady,  N.  Y.  Evening 
courses. 

Vocational  School  for  Boys,  5th  Ave.  and 
138th  St.,  New  York,  N.  Y.  Two-year 
course  in  wiring  and  installation. 

North  Dakota : 

North  Dakota  School  of  Science.  Wahpe- 
ton,  N.  D.  Two-year  course  in  electri- 
cal engineering;  tuition  free;  fees  $12^0 
per  term.  Also  one-year  trade  course 
In  wiring  and  installation;  similar 
course  in  telephony;  12-week  course  in 
auto  ignition  systems;  evening  class  In 
telegraphy. 

Ohio: 

East  Technical  High  School.  Cleveland, 
Ohio.  Day  and  evening  classes  In  elec- 
trical theory,  practical  construction, 
testing  and  design;  day  course  open  to 
high-school  students;  tuition  free;  num- 
ber of  students  (day)  65.  (evening)  150. 

Ohio  Mechanics  Institute,  Cincinnati,  O. 
Two-year  course;  no  degree;  V.  E. 
Muncy,  professor;  number  of  students, 
40;  tuition,  $80. 

Toledo  University,  College  of  Industrial 
Science,  Toledo,  Ohio.  Two-year  course 
in  electrical  engineering,  both  day  and 
evening  school;  also  first  2 years  of 
standard  4-year  electrical  engineering 
course.  Number  of  students,  60;  tui- 
tion, $4  to  residents;  $50  to  nonresi- 
dents. 

Trades  High  School,  Columbus,  Ohio. 
Day,  evening  and  co-operative  courses 
in  fundamental  and  practical  electrical 
work;  tuition  free. 


Y.  M.  C.  A.,  Department  of  Education, 
Elm  and  Canal  Sts.,  Cincinnati,  Ohio. 
Two-year  evening  course  in  electricity; 
tuition,  $40  first  year,  $45  second;  num- 
ber of  students,  25. 

Pennsylvania: 

Carnegie  Institute  of  Technology’,  Divi- 
sion of  Industries,  Schenley  Park, 
Pittsburgh,  Pa.  Day  and  evening 
classes  in  electrical  wiring;  2-year  day 
course;  4-year  evening  course.  Special 
day  and  evening  courses  for  men  with 
considerable  experience  in  the  trade. 

Drexel  Institute.  32nd  and  Chestnut  Sts., 
Philadelphia,  Pa.  Evening  classes;  2- 
year  course  in  electrical  engineering; 
short  courses  in  electricity  and  magne- 
tism; direct  currents  and  alternating 
currents;  power  transmission;  power- 
plant  engineering;  applied  electricity; 
practical  telephony;  tuition,  one  even- 
ing weekly,  per  term  of  4^  months, 
$15,  each  additional  evening,  per  term, 
$7.50;  matriculation  fee,  $10. 

Thaddeus  Stevens  Industrial  School  of 
Pennsylvania,  Lancaster,  Pa.  Three- 
year  course  on  fundamentals  of  elec- 
tricity and  practical  applications. 

Williamson  Free  School  of  Mechanical 
Trades,  Williamson  School  P.  O.  (Del- 
aware County),  Pa.  Three-year  course 
in  steam  and  electrical  operating  en- 
gineering. 

Tennessee: 

Crockett  Technical  High  School,  Mem- 
phis, Tenn.  Two-year  day  course  on 
fundamentals  of  electricity  and  practi- 
cal applications;  9-month  evening 
course,  similar  but  condensed. 

University  of  Tennessee,  College  of  En- 
gineering. Knoxville,  Tenn.  Evening 
courses  for  artisans. 

Texas: 

Agricultural  and  Mechanical  College  of 
Texas,  Department  of  Electrical  Engi- 
neering, College  Station,  Tex.  Two- 
year  day  course  for  electricians. 

Grubbs  Vocational  College,  Arlington, 
Tex.  Eight-week  day  course  in  auto- 
motive electricity;  number  of  students. 
26;  tuition,  $10. 

Virginia: 

The  Miller  Manual  Labor  School  of  Albe- 
marle County,  Miller  School,  Va.  One- 
year  course  in  general  electricity. 

St.  Paul  Normal  and  Industrial  School, 
Lawrenceville,  Va.  Three-year  trade 
course. 

Virginia  Mechanics’  Institute.  Richmond. 
Va.  Evening  classes;  two-year  electri- 
cal trade  course;  4-year  course  in  prac- 
tical electricity;  also  separate  classes 
in  elementary  electricity;  d-c.  ma- 
chines, a-c.  machines;  electrical  engi- 
neering problems,  automobile  electric- 
ity. Tuition,  $10  per  class. 

IVisconsin : 

Boys’  Technical  High  School,  345  Virginia 
St.,  Milwaukee.  Wis.  Day  and  evening 
classes;  special  trade  course  in  electri- 
cal work  for  boys  of  16;  tuition  free  to 
resident  students. 

School  of  Engineering  of  Milwaukee,  Mil- 
waukee, Wis.;  Institute  of  Electrotech- 
nics; course  equivalent  to  technical  high 
school  course.  School  of  Practical  Elec- 
tricity; practical  course  for  boys  and 
young  men.  School  of  Automotive 
Electrotechnics;  course  for  automobile 
and  aircraft  electricians.  School  of 
Electrical  and  Mechanical  Drafting;  6 
month  to  one-year  course. 

Stout  Institute,  Industrial  Arts  Depart- 
ment, Menomonie,  Wis.  Day  classes; 
course  in  practical  electricity;  two- 
year  course  offered  to  journeymen 
tradesmen;  both  to  prepare  men  to 
teach  in  the  vocational  schools  in  the 
state. 

West  Virginia: 

West  Virginia  University,  Department  of 
Electrical  Engineering,  College  of  En- 
gineering, Morgantown,  W.  Va.  Even- 
ing courses  for  practical  electricians. 

Canada: 

Acadia  University,  Applied  Science  De- 
partment, Wolfville,  N.  S.  Two-year 
course;  tuition,  $125. 

Central  Technical  School,  Lippincott  and 
Hardbord  Sts.,  Toronto,  Ont.  Four-year 
day  and  night  courses,  and  special  one- 
year  courses  In  electricity,  including 
elementary  theory,  d-c.  and  a-c.  the- 
ory. Number  of  students  (night)  459, 
(special)  40. 

Dalhousie  University.  Halifax,  N.  S.  Two- 
year  course. 


Mount  Allison  University,  Sackvlile,  New 
Brunswick,  Canada.  Two-yeaf  course 
in  electrical  engineering,  may  be  com- 
pleted at  McGill  University  or  the  Nova 
Scotia  Technical  College. 

University  of  Saskatchewan,  Saskatoon. 
Sask.  Two-year  course  in  electrical 
engineering. 

University  of  St.  Francis  Xavier’s  Col- 
lege, Antigonish,  N.  S.  Two-year 
course. 

Schools  and  Colleges  Giving  Correspond- 
ence Courses.  The  following  list  of  schools 
giving  correspondence  courses  is  not  limit- 
ed to  regular  correspondence  schools  only, 
but  Includes  several  universities  and  col- 
leges having  extension  courses.  Where  in- 
formation is  available  the  nature  of  the 
course  and  the  cost  is  given. 

American  School  of  Correspondence,  58th 
St.  and  Drexel  Ave.,  Chicago.  Illinois. 
Complete  electrical  engineering  course; 
also  courses  in  electromechanical  engi- 
neering, telephone  engineering,  radio, 
and  wire  telegraphy.  Courses  also  ar- 
ranged in  certain  branches,  as  electric 
wiring,  distribution  engineering,  steam- 
electrical  power  plants,  manufacturing 
electrical  appliances  and  machinery’, 
and  electric  railways.  Cost  of  complete 
electrical  course,  $113.  Other  courses 
in  proportion.  Approximately  4,000  stu- 
dents enrolled. 

Branch  School  of  Engineering,  Joseph  G., 
542  S.  Dearborn  St.,  Chicago,  111. 
Course  In  electrical  engineering;  tui- 
tion, $75;  number  of  students,  1,000. 

Carnegie  College,  Rogers,  Ohio.  Course 
in  electrical  engineering;  tuition  fee 
under  special  tuition  plan  $25  for  3 
years;  number  of  students  enrolled,  100 
to  200. 

Chicago  Engineering  Works,  1916  Sunny- 
side  Ave.,  Chicago,  111.  Course  in  prac- 
tical electricity;  regular  cost  of  course 
$125. 

William  Hood  Dunwoody  Industrial  In- 
stitute, Minneapolis,  Minn.  Correspond- 
ence courses  in  general  electricity  for 
men  employed  in  electrical  industries; 
registration  fee,  $5. 

- Fort  Wayne  Correspondence  School,  Fort 
Wayne,  Ind.  Course  in  electrical  meas- 
uring instruments  and  meters;  cost  of 
course,  $69.50;  number  of  students  en- 
rolled. approximately  2,500. 

International  Correspondence  Schools, 
Scranton,  Pa.  Complete  electrical  en- 
gineering course;  also  courses  in  op- 
erating. designing  and  elementary 
electrical  engineering,  lighting,  interior 
wiring,  power-house  engineering,  elec- 
tric car  operation  and  maintenance, 
electrical  and  mechanical  shop  courses, 
electrical  salesmanship,  power-house 
and  substation  operation.  Approxi- 
mately 12.000  courses  sold  in  1920. 
Prices.  $45  to  $155  per  course. 

Iowa  State  College,  Electrical  Engineer- 
ing Department,  Ames,  Iowa.  Corres- 
pondence courses  for  artisans  only. 

Ohio  State  University,  Department  of 
Electrical  Engineering.  College  of  En- 
gineering. Columbus.  O.  Correspond- 
ence course  in  Industrial  illumination. 

University  of  Arizona,  College  of  Mines 
and  Engineering.  Department  of  Elec- 
trical Engineering.  Tucson,  Ariz.  Cor- 
respondence course. 

University  of  Arkansas.  College  of  En- 
gineering, Department  of  Electrical  En- 
gineering. Fayetteville,  Ark.  Corres- 
pondence course  in  power  plant  engi- 
neering and  elementary  electrical  engi- 
neering. 

University  of  California.  Department  of 
Mechanical  and  Electrical  Engineering, 
Berkeley.  Cal.  Elementary  course  given 
by  correspondence. 

University  of  Wisconsin.  Department  of 
Electrical  Engineering.  College  of  En- 
gineering. Madison,  Wis.  Correspond- 
ence course. 

EDWARD  VALVE  A MFG.  CO.,  THE.— 

East  Chicago,  Ind.  Manufacturer  of  valves, 
axles,  metal  castings,  etc.  Business  es- 
tablished 1908.  President  and  general  man- 
ager. Olaf  E.  Oleson;  vice-presidents.  A.  D. 
Bailey.  J.  W.  Morton;  secretary  and  treas- 
urer, Guy  W.  Lunn.  Main  office  and  fac- 
tory, 1200  W.  145th  St.,  East  Chicago, 
Ind.  Branch  offices  and  warehouses,  161 
Devonshire  St.,  Boston,  Mass.;  Colonial 
Trust  Bldg.,  Philadelphia,  Pa.;  511  Wood 
St.,  Pittsburgh,  Pa.;  Rialto  Bldg..  San 
Francisco,  Cal.  District  office,  50  Church 
St.,  New  York.  N.  Y. 

EDWARDS  A CO.f  INC.— New  York, 
N.  Y.  Manufacturer  of  fire  and  burglar 
alarm  systems,  time  recording  systems,  an- 
nunciators, etc.  Business  established  1872. 
President  and  treasurer.  R.  Edwards,  Jr., 
vice-president  and  secretary,  William  J. 
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Smith.  Main  office,  140th  & Exterior  Sts.. 
New  York,  N.  Y.  Branch  office,  1160 
Monadnock  Block,  Chicago,  111.  Sales  rep- 
resentatives, H.  C.  Biglin,  41  Fairlee  St.. 
Atlanta.  Ga.;  J.  G.  Pomeroy,  833  Sanfer- 
nando  Bldg.,  Los  Angeles.  Cal.;  Cochrane. 
Stephenson  & Co.,  Winnipeg,  Man.,  Can.; 
Canada  Fittings  Co.,  Montreal,  Que.,  Can.; 
Felix  J.  Commagere;  Strand  Bldg.,  New 
Orleans,  La.;  Harry  S.  Davis;  Andrus  Bldg., 
Minneapolis.  Minn.;  A.  F.  McCarthy  Co., 
10  High  St.,  Boston,  Mass. 

EDWARDS  LIGHTING  FIXTURE  CO.- 
20  E.  Lake  St.,  Chicago,  111.  Manufacturer 
of  lighting  fixtures  and  fixture  fittings. 
Business  established  1914.  President,  L.  V. 
Hult;  vice-president,  M.  Stutzenstein;  sec- 
retary, J.  Z.  Silbert;  treasurer,  L. 
Plucinski. 

EDWARDS  X-RAY  CORP.— Indianapolis 
Ind.  Manufacturer  of  X-ray  apparatus. 
Business  established  1910.  President,  Ed- 
win L.  Edwards;  vice-president  and  general 
manager,  William  H.  Test;  secretary,  Wil- 
liam A.  Lumpfe;  treasurer,  James  B.  Nel- 
son. Main  office,  111-113  N.  New  Jersey 
St.,  Indianapolis,  Ind.  Branch  office,  50  E. 
42nd  St.,  New  York,  N.  Y. 

E.E. — Abbreviation  for  electrical  engi- 
neer. This  is  used  almost  exclusively  as 
applying  to  the  degree  conferred  by  a col- 
lege of  electrical  engineering  on  its  grad- 
uates who  have  attained  such  standing  in 
the  profession  as  to  be  entitled  to  recog- 
nition as  electrical  engineers. 

E.  E.  B. — Trade  name  for  candles  for 
electric  candelbra  manufactured  by  Ed- 
mund E.  Bechtold,  1926  S.  Wabash  Ave., 
Chicago,  111. 

EFFECTIVE  RESISTANCE.— The  effec- 
tive resistance  of  an  a-c.  circuit  is  the  ratio 
of  the  in-phase  component  of  the  e.m.f.  to 
the  current.  It  is  that  resistance  by  which 
the  total  current  must  be  multiplied  to 
give  the  in-phase  component  of  e.  m.  f. 

EFFECTIVE  VALUE.  — The  effective 
value  of  an  alternating  current  or  e.m.f 
is  the  square  root  of  the  mean  of  the 
squares  of  the  instantaneous  values.  If 
the  alternating  current  is  a simple  ^ine 
wave,  the  effective  value  equals  1/V2  of 
the  maximum  value  Irrlm/v/2=0.707Im. 
Similarly  E=0.707  Em.  The  effective  value  is 
also  called  the  "root-mean-square"  value 
(abbreviated  r.m.s.);  occasionally  also  the 
•'virtual"  value,  especially  in  Great  Brit- 
ain. Nearly  all  a-c.  ammeters  and  volt- 
meters Indicate  effective  values.  Unless 
otherwise  specified,  the  numerical  value  of 
an  alternating  current  refers  to  its  r.m.s. 
value.  The  heat  developed  by  an  alternat- 
ing current  in  a resistance  is  proportional 
to  the  square  of  the  effective  value. 

EFFICIENCY. — Trade  name  for  conduit, 
cable  and  wire  hanging  and  mounting  de- 
vices manufactured  by  the  Efficiency  Elec- 
tric Co.,  East  Palestine.  Ohio. 

EFFICIENCY,  ALL-DAY.— The  ratio  of 
the  total  useful  energy  given  out  to  the 
total  energy  taken  in  by  a machine  or  ap- 
paratus during  a period  of  one  day.  This 
efficiency  is  particularly  important  where 
a machine  is  running  all  day  and  carries  a 
load  near  full  value  only  a minor  part  of 
the  time.  Obviously,  in  such  a case  the 
losses  in  the  machine,  at  small  loads  es- 
pecially, should  be  very  low.  For  example, 
in  a transformer  that  is  in  service  all  day 
but  carries  no  load  a large  part  of  the 
time  the  input  during  the  no-load  period 
represents  the  core  losses  and  these  should 
be  small,  else  the  all-day  efficiency  will  be 
very  low. 

EFFICIENCY.  ALL  - DAY,  TRANS- 
FORMER.— In  the  matter  of  efficiency  a 
transformer  differs  from  most  types  of 
apparatus  in  that  it  is  in  operation  con- 
tinuously and  that  during  part  of  the  time 
it  may  be  delivering  no  energy,  while  still 
receiving  it.  It  is  thus  Important  to  know, 
as  its  efficiency,  the  ratio  of  watt-hours 
output  to  watt-hours  input  during  the  24 
'hours.  This  is  the  "all-day  efficiency” 
or  the  energy  efficiency  of  the  transformer. 

EFFICIENCY  ELECTRIC  CO.,  THE.— 
East  Palestine,  Ohio.  Manufacturer  of 
conduit,  cable  and  wire  hanging  and 
mounting  devices.  Business  established 
1917.  President,  John  Morgan;  vice-presi- 
dent. A.  J.  Wayman;  secretary,  L.  M. 
Kyes:  treasurer,  J.  C.  Chamberlin. 

EFFICIENCY,  ELECTRICAL.— The  ratio 
of  the  net  electrical  output  from  a gener- 
ator to  the  total  electrical  power  developed 
in  its  armature,  or  the  ratio  of  the  total 
electrical  input  to  a motor  minus  its  elec- 
trical losses  to  the  total  electrical  input. 


EFFICIENCY.  ELECTROCHEMICAL.— 

In  electrolytic  processes,  the  proportion 
which  the  useful  products  obtained  bear  to 
the  amounts  which  the  current  passing 
should  by  calculation  produce.  In  electric 
furnaces,  the  proportion  of  the  energy  of 
the  current  which  is  usefully  applied  to  do 
the  desired  thermal  work.  The  former  kind 
of  efficiency  is  often  called  ampere  ef- 
ficiency; the  latter,  thermal  efficiency. 

EFFICIENCY,  MACHINE.— The  ratio  of 
the  useful  output  to  the  total  input  of  a 
machine.  There  are  two  kinds  of  efficiency, 
viz.,  directly  measured  and  conventional. 
The  first  is  that  efficiency  which  is  deter- 
mined by  direct  measurements  of  the  out- 
put and  the  input;  the  latter,  that  found 
by  taking  the  ratio  of  the  output  to  the 
output  plus  the  internal  losses,  or  the 
ratio  of  the  input  minus  the  losses  to  the 
input,  where,  in  either  case,  conventional 
values  are  assumed  for  one  or  more  of  the 
losses. 

EFFICIENCY,  MECHANICAL.  — In  a 

generator,  the  ratio  of  the  total  mechanical 
power  delivered  minus  the  mechanical 
losses  to  the  total  mechanical  power  de- 
livered; in  a motor,  the  ratio  of  the  me- 
chanical power  output  to  total  mechanical 
power  developed.  The  mechanical  losses 
are  friction  of  the  bearings,  friction  of 
brushes,  and  windage. 

EFFICIENCY  OF  CONVERSION.— In  a 
generator,  the  ratio  of  the  total  electrical 
power  developed  to  the  total  mechanical 
input;  in  a motor,  the  ratio  of  the  total 
mechanical  power  developed  to  the  total 
electrical  input. 

EGAN  & EGAN— 21  E.  40th  S..  New 
York,  N.  Y.  Manufacturer  of  lighting 
fixtures. 

EGG  BEATERS,  ELECTRIC.— Stands 
having  a fractional-horsepower  motor,  a 
beater  or  paddle  geared  to  the  motor  shaft 
and  a bowl  in  which  the  beater  or  paddle 
is  turned  by  the  motor.  Used  In  bakeries, 
pastry  shops,  hotels,  restaurants,  large 
residences,  etc.  In  commercial  use  its 
speed  gives  it  a decided  advantage  over 
the  hand-driven  beaters.  In  most  cases 
the  beater  paddle  may  be  replaced  by  oth- 
ers specially  suited  for  mixing  cake  batter, 
cream  fillings,  frostings  and  other  pastry 
mixtures.  The  entire  outfit  is  usually  fin- 
ished in  white  enamel  or  nickel  plating  and 
makes  a very  sanitary  as  well  as  eco- 
nomical appliance. 

Manufacturers: 

Bramhall,  Deane  Co..  261-265  W.  36th 
* St.,  New  York,  N.  Y.  "Deane." 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  "Polar  Cub." 

Hamilton -Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  WIs. 

Kollins  Kitchen  Kraft,  501  Monadnock 

. Block,  Chicago,  111.  "Kollins." 

EGG  BOILERS,  ELECTRIC.— A small 
liquid  heater  or  receptacle  having  a heat- 
ing element  in  the  base  and  equipped  with 
a wire  basket  in  which  eggs  to  be  boiled 
are  placed  and  lowered  into  the  receptacle. 
Current  connection  is  provided  through  a 
cord  and  plug.  They  draw  a very  low  cur- 
rent as  only  a very  small  quantity  of 
water  is  heated,  the  eggs  occupying  a good 
part  of  the  volume  of  the  cup. 

Manufacturers: 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  "Deane." 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York,  N.  Y. 

Landers,  Frary  & Clark,  New  Britain, 

* Conn.  "Universal." 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  "Mesco." 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

EGG  TESTERS  OR  CANDLERS,  ELEC- 
TRIC.— A wood  or  metal  cabinet  contain- 
ing an  Incandescent  lamp  and  provided 
with  openings  in  which  eggs  may  be  placed, 
the  light  shining  through  making  it  possi- 
ble to  determine  their  condition  as  they 
appear  almost  translucent  when  in  good 
condition.  The  term  "candler"  is  a sur- 
vival of  the  old  outfits  in  which  candles 
were  used  for  illumination. 

Manufacturers: 

Gaylor,  Frank  W..  30  Barclay  St.,  New 
York,  N.  Y.  "Firefly." 

Grant  Mfg.  Co.,  208  N.  Wells  St..  Chi- 
cago, 111.  "Da-Lite." 

Lo-Glo  Electric  Incubator  Co.,  Inc.,  76 
Greenwich  St.,  New  York,  N.  Y.  "Lo- 
Glo." 

EGGERS  POLE  & SUPPLY  CO.— Spo- 
kane, Wash.  Producer  of  cedar  poles,  posts 
and  reinforcing  sleeves.  Business  estab- 

241 


lished  1919.  President,  secretary  and  gen- 
eral manager,  George  C.  Eggers;  vice- 
president  and  treasurer,  Paul  A.  Schedler. 
Main  office,  610  Paulsen  Bldg..  Spokane, 
Wash.  Branch  offices,  1931  Milwaukee. 
Ave.,  Chicago,  111. 

EGYPTIAN. — Trade  name  for  fiber  prod- 
uts  manufactured  by  the  Delaware  Hard 
Fibre  Co.,  Wilmington,  Del. 

EGYPTIAN  LACQUER  MFG.  CO.,  THE. 
— New  York.  N.  Y.  Manufacturer  of  metal 
lacquers  and  lacquer  enamels.  Main  office, 

5 E.  40th  St.,  New  York,  N.  Y.  Factory, 
Kearny,  N.  J.  Branch  office,  12  S.  Clinton 
St.,  Chicago,  111. 

EHRLICH  ELECTRIC  TRUCK  CO.— 839 
W.  Lake  St.,  Chicago,  111.  Manufacturer  of 
electric  trucks.  President,  John  W.  Pear- 
son: secretary,  John  W.  Favorite;  treas- 
urer, W.  R.  Bell. 

EHRLICHTRIC. — Trade  name  for  light- 
ing fixtures  manufactured  by  Gaites,  Peace 

6 Co.,  Inc.,  204  Willoughby  St.,  Brooklyn, 
N.  Y. 

18TH  CENTURY.— Trade  name  for  an- 
nunciators manufactured  by  Edwards  & 
Co.,  Inc.,  140th  & Exterior  Sts.,  New  York, 
N.  Y. 

1819  ORIGINAL. — Trade  name  for  tin- 
ners’ shears  manufactured  by  the  Peck, 
Stow  & Wilcox  Co.,  Southington.  Conn. 

EISEMANN  MAGNETO  CORP.— Brook- 
lyn, N.  Y.  Manufacturer  of  magnetos. 
Business  established  1910.  President,  Wil- 
liam N.  Shaw;  secretary  and  treasurer. 
F.  S.  Jerome;  general  manager,  Charles  E. 
Davis;  sales  manager,  A.  T.  LeBlanc. 
Main  office  and  factory.  32  33rd  St..  Brook- 
lyn, N.  Y.  Branch  offices,  80  Willis  Ave., 
W.,  Detroit,  Mich.;  1469  S.  Michigan  Ave., 
Chicago,  111. 

EISENDRATH  GLOVE  CO.— Armitage 
& Elston  Aves.,  Chicago,  111.  Manufacturer 
of  linemen’s  leather  gloves. 

EISLER  ENGINEERING  CO.,  CHARLES. 
— 15  Kirk  PI.,  Newark,  N.  J.  Manufacturer 
of  incandescent  lamp,  making  machinery. 

EJECTORS.  POWER  PLANT.— An  ejec- 
tor is  a device  for  pumping  or  ejecting 
water  or  other  thin  liquid  from  a tank  or 
boiler.  The  operation  of  the  device  de- 
pends upon  the  suction  action  of  a current 
of  steam  or  other  fluid  through  a pipe 
It  is  generally  made  as  a pipe  fitting  hav- 
ing a discharge  outlet,  a steam  inlet  and 
a suction  inlet  through  which  the  water 
or  other  liquid  is  drawn  by  the  suction  of 
the  steam  jet. 

Manufacturers: 

American  Injector  Co.,  Detroit,  Mich. 

Chaplin  Fulton  Mfg.  Co.,  The,  28-34  Penn 
Ave.,  Pittsburgh,  Pa. 

Elliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 
"Elliott." 

Griffiths  & Son.  Jam qs  A..  1315-17  But- 
tonwood St.,  Philadelphia,  Pa. 

Hancock  Inspirator  Co.,  The,  119  W.  40th 
St..  New  York,  N.  Y. 

Hayden  & Derby  Mfg.  Co.,  119  W.  40th 
St.,  New  York.  N.  Y. 

Lunkenheimer  Co.,  The,  Cincinnati.  Ohio. 

Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit.  Mich.  "Penberthy." 

Randle  Machinery  Co.,  The,  Powers  St. 
& C.H.  & D.R.R.,  Cincinnati,  Ohio. 
"Leader." 

Schutte  & Koerting  Co.,  1156  Thompson 
St..  Philadelphia,  Pa.  "S  & K." 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo,  N.  Y.  "Eagle.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

EKLA. — Trade  name  for  skeleton  gongs 
manufactured  by  Stanley  & Patterson,  34 
Hubert  St.,  New  York,  N.  Y. 

ELALCO. — Trade  name  for  monel  metal 
manufactured  by  the  Electrical  Alloy  Co., 
Morristown,  N.  J. 

ELASTANCE. — A name  proposed  for  the 
reciprocal  of  capacitance.  As  its  unit  is 
proposed  the  daraf  (farad  spelled  back- 
wards) since  it  would  be  the  reciprocal  of 
the  farad.  See  Capacitance,  also  Farad. 

ELASTIC.— Trade  name  for  gaskets  man- 
ufactured by  the  Goetze  Gasket  & Pack- 
ing Co.,  Georges  Road,  New  Brunswick, 
N.  J. 

ELASTICAP  CO.,  THE.— 739  Garden  St.. 
Hoboken,  N.  J.  Manufacturer  of  wire 
splice  insulators.  Business  established 
1920.  President  and  general  manager,  J. 
C.  Farr;  vice-president,  J.  B.  Hamilton; 
secretary,  A.  T.  Bruce;  treasurer,  E.  C. 
Farr.  Sales  representative.  A.  F.  McCarthy 
Co.,  10  High  St.,  Boston,  Mass. 
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ELASTIVITY.— The  specific  elastance  of 
a substance  and  numerically  equal  to  the 
elastance  offered  by  a unit  cube  of  the 
substance  as  measured  between  a pair  of 
opposed  parallel  faces.  In  the  C.  G.  S. 
electric  system  it  is  the  reciprocal  of  per- 
mittivity. Analogous  to  electric  re- 
sistivity. 

ELASTOID  FIBRE  CO.,  THE.— Waltham 
Mass.  Manufacturer  of  lamp  and  switch 
cap  linings,  fuse  tubes,  etc.  N.  Marshall, 
president.  Sales  representatives,  Chase 
Electric  Co.,  106  S.  Dearborn  St.,  Chicago. 
111. 

ELATERITE  PAINT  A MFG.  CO.,  THE. 
— W.  11th  & Market  Sts.,  Des  Moines, 
Iowa.  Manufacturer  of  insulating  paints. 
Business  established  1906.  President,  Wil- 
liam  H.  Smith;  vice-president,  M.  L#.  Smith; 
secretary  and  treasurer,  Frank  M.  Carrell. 

ELBEE  ELECTRIC  SALES  CO.— 180  N. 
Dearborn  St.,  Chicago,  111.  Manufacturer  of 
socket  attachments.  Partnership,  G.  D. 
Bernhardt  and  M.  R.  Leeb. 

ELBOWS,  METAL  RACEWAY  OR 
MOLDING. — The  channel  form  of  metal 
raceway  or  molding  is  such  as  to  lend 
itself  to  some  bending  in  the  plane  of  the 
sides  but  if  bent  in  the  plane  of  the  base 
or  capping  the  molding  is  badly  deformed 
or  will  crack,  and  the  capping  does  not 
make  a tight  fit.  As  a consequence,  metal 
molding  is  not  usually  bent  but  an  elbow 
fitting  is  used.  This  elbow  is  a casting 
or  pressed  steel  fitting  which  is  the  same 
in  cross-section  as  the  straight  strip  but 
slightly  larger  so  that  the  strip  may  be 
snugly  fitted  into  the  elbow.  Elbows  for 
90*  bends  both  in  the  plane  of  the  base 
and  the  plane  of  the  sides  are  furnished. 

Manufacturers: 

American  Wlremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

NATIONAL,  METAL,  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304. 

ELBOWS,  RIGID  CONDUIT.— Though 
conduit  may  be  bent  Into  almost  any  de- 
sired form  elbows  are  sometimes  used  for 
turns  in  the  pipe,  as  too  many  turns  make 
It  extremely  difficult  to  draw  the  wires 
through  the  conduit.  The  formed  elbow 
avoids  this  difficulty  and  permits  sharper 
turns.  The  elbow  is  usually  made  with  a 
detachable  cover,  the  wires  being  drawn 
through  the  conduit  and  out  at  the  open 
elbow  and  reinserted  into  the  next  section 
of  conduit.  Elbows  may  also  be  used  as 
outlets,  in  which  case  the*  detachable  cover 
is  replaced  by  a suitable  porcelain  fitting. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

CENTRAL  TUBE  CO..  First  National 
Bank  Bldg.,  Pittsburgh,  Pa.  “Central 
Black,"  “Central  Special,"  “Central 
White." 

Garland  Mfg.  Co.,  West  Pittsburgh,  Pa. 
“Galvaduct,"  “Loricated." 

National  Conduit  Co.,  Ltd.,  Dufferin  & 
Queen  Sts.,  Toronto,  Ont.,  Can. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See 
display  adv.  pages  1302-1304.) 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St.,  Baltimore,  Md. 

Steelduct  Co.,  The,  213-17  Dollar  Bank 
Bldg.,  Youngstown,  Ohio. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St..  New  York,  N.  Y.  “T  & B"  bushed 
elbows  are  fitted  with  brass  floor  coup- 
lings. There  are  four  sizes:  % in., 
with  % in.  rad.  and  1 in.  offset;  % 
In.,  with  1 H hi.  rad.,  1%  in.  offset;  1 
in.,  with  1*4  in.  rad.,  1%  in.  offset; 
1*4  in.,  with  1%  in.  rad.,  2 in.  ofTset. 
The  above  measurements  are  approxi- 
mate. “T  & B“  Split  Elbows  are  made 
in  three  sizes — for  %,  % and  1 in.  con- 
duit.— Adv. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.V." 

EL  DR  ED. — Trade  name  for  molybdenum 
wire  manufactured  by  the  Commercial  Re- 
search Co.,  18  E.  41st  St.,  New  York,  N.  Y. 

ELDREDGE  ELECTRIC  MFG.  CO.— 3 
Post  Office  Sq.,  Springfield,  Mass.  Manu- 
facturer of  ammeters,  voltammeters  and 
voltmeters.  President,  treasurer  and  gen- 
eral manager,  A.  C.  Wright;  vice-president, 
N.  B.  Ellison;  secretary,  R.  A.  Wright. 
Sales  representatives,  A.  M.  Thompson,  425 
Hammond  Bldg.,  Detroit,  Mich.;  S.  F.  Wil- 
ber, 966  Post  St.,  San  Francisco,  Cal. 


ELD  RIDGE  MFG.  CO.— Boston,  Mass. 
Manufacturer  of  electric  trucks. 

EL  ECTOR  A. — Trade  name  for  electric 
motors  for  piano  players  made  by  the  Mo- 
tor Player  Corp.,  536  Lakeshore  Drive, 
Chicago,  111. 

ELECTRA.— Trade  name  for  lightning 
rods  and  points  made  by  the  Electra  Light- 
ning Rod  Co.,  30  N.  La  Salle  St.,  Chicago, 
111. 

ELECTRA.— Trade  name  for  electric 
ranges  manufactured  by  Moffats,  Ltd., 
Denison  Ave.,  Weston,  Ont.,  Can. 

ELECTRA  LIGHTNING  ROD  CO.— 30  N. 
La  Salle  St.,  Chicago,  111.  Manufacturer 
of  lightning  rods  and  lightning  conducting 
cable.  Business  established  1902.  Presi- 
dent and  general  manager,  F.  E.  Stehlik; 
vice-president,  D.  C.  Swenson;  secretary 
and  treasurer,  J.  S.  Swenson.  Factory, 
Cresco,  Iow'a. 

ELECTRIC. — Trade  name  for  soldering 
compound  made  by  the  John  F.  Walsh  Co., 

28  Renne  Ave.,  Pittsfield,  Mass. 

ELECTRIC. — Trade  name  for  soldering 

sticks  manufactured  by  the  John  F.  Walsh 
Co.,  170  North  St.,  Pittsfield.  Mass. 

ELECTRIC  APPARATUS  CO.— 127  S. 
Green  St.,  Chicago,  111.  Manufacturer  of 
steel  cabinets,  panelboards  and  switch- 
boards. President,  G.  W.  Berthold;  secre- 
tary and  treasurer,  E.  E.  Berthold. 

ELECTRIC  APPLIANCE  CO.— Chicago, 
111.  Manufacturer  of  vaporproof  and 
watertight  receptacles  and  lighting  fix- 
tures. Business  established  1891.  Presi- 
dent, W.  W.  Low;  secretary  and  treasurer, 
T.  S.  Stacey;  sales  manager,  R.  S.  Mitten. 
Main  office  and  factory,  701-709  W.  Jackson 
Blvd.,  Chicago,  111.  Branch  offices,  807  Mis- 
sion St.,  San  Francisco,  Cal.;  409-11  Brow- 
der St.,  Dallas,  Tex.;  408  Canal  St.,  New 
Orleans,  La. 

ELECTRIC  ARC  CUTTING  A WELDING 
CO. — 152-58  Jelliff  Ave.,  Newark,  N.  J. 
Manufacturer  of  electric  cutting  and  weld- 
ing outfits.  Business  established  1918. 
President,  A.  L.  Livermore;  secretary  and 
treasurer,  A.  D.  T.  Libby;  general  manager, 
C.  J.  Holslag;  sales  manager,  E.  C.  Wright. 
Factories,  Newark,  N.  J.,  London,  England. 
Sales  representatives,  Blackman-Hill-Mc- 
Kee  Machinery  Co.,  1513  N.  Broadway,  St. 
Louis,  Mo.;  Columbian  Steel  Tank  Co., 
1601  W.  12th  St.,  Kansas  City,*  Mo.;  Cres- 
cent City  Machine  & Mfg.  Co.,  New  Or- 
leans, La.;  A.  D.  Fishel  Co.,  Illuminating 
Bldg.,  Cleveland,  Ohio;  Ludlow  Jordan, 
1026  Empire  Bldg.,  Atlanta,  Ga. ; E.  A. 
Kinsey  Co.,  331-335  Fourth  St.,  W.,  Cin- 
cinnati, Ohio;  Rush  Machinery  Co.,  932 
Oliver  Bldg.,  Pittsburgh,  Pa.;  Swind  Ma- 
chinery Co.,  Widener  Bldg.,  Philadelphia, 
Pa.;  F.  E.  Satterlee  & Co.,  118-20  Wash- 
ington Ave.,  N.  Minneapolis,  Minn.  Charles 
A.  Strelinger  Co.,  43-51  Larned  St.,  E., 
Detroit,  Mich.;  Vonnegut  Machinery  Co., 
43  S.  Meridian  St.,  Indianapolis,  Ind.;  P. 
W.  Wendt  Co.,  McCormick  Bldg.,  Chicago, 
111.;  Allied  Machinery  Co.,  49  Chambers 
St.,  New  York,  N.  Y.;  International  Equip- 
ment Co.,  Ltd.,  Transportation  Bldg.,  Mon- 
treal, Que.,  Can. 

ELECTRIC  AUTOMATIC  CIGAR 
LIGHTER  CO.— 556  W.  27th  St.,  New  York, 
N.  Y.  Manufacturer  of  electric  cigar 
lighters.  Business  established  1915.  Presi- 
dent, William  Donald  Mitchell;  vice-presi- 
dent, Alexander  H.  Burgess;  secretary, 
treasurer  and  general  manager,  John  H. 
Valentine. 

ELECTRIC  BLOWER  CO.— 352  Atlantic 
Ave.,  Boston,  Mass.  Manufacturer  of  mo- 
tors and  motor-generators,  armatures,  con- 
trollers, motor-driven  ventilating  sets  and 
blowers.  Business  established  1907.  F.  A. 
MacCallum,  owner. 

ELECTRIC  BOILER  CORP.— 491  Main 
St.,  Cambridge,  Mass.  Manufacturer  of 
automatically  controlled  electric  hot  water 
boilers.  Business  established  1920.  Presi- 
dent, R.  Ashton;  treasurer,  J.  S.  Nicholl; 
general  manager,  C.  W.  Whitmore. 

ELECTRIC  BOILERETTE.— Trade  name 
for  electric  water  heaters  manufactured 
by  the  Electric  Boiler  Corp.,  491  Main  St., 
Cambridge,  Mass. 

ELECTRIC  BOX  A COVER  CO.,  INC 

29  Ave.  C.,  Newark,  N.  J.  Manufacturer  of 
metal  stampings,  outlet  boxes  and  covers. 
Sales  manager,  Albert  J.  Slap. 

ELECTRIC  BRAZING  A WELDING  MA- 
CHINE CO.,  INC.— New  York,  N.  Y.  Man- 
ufacturer of  brazing  outfits,  coil  winding 
machines  and  tool  demagnetizers.  Busi- 
ness established  1918.  President,  A.  M. 
Sheard;  secretary  and  sales  manager,  A. 
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A.  Probeck;  treasurer,  James  M.  Vincent; 
general  manager,  George  A.  Thornton. 
Main  office,  30  Church  St.,  New  York, 
N.  Y.  Factory,  Jersey  City.  N.  J.  Branch 
office.  124  Myrtle  Ave.,  Jersey  City,  N.  J. 

ELECTRIC  CABLE  CO.,  THE.— Yonkers, 
N.  Y.  Manufacturer  of  telephone  wire. 

ELECTRIC  CIRCUIT.— A system  of 
cohductors  along  which  an  electric  cur- 
rent can  flow  is  called  an  electric  circuit. 
It  is  said  to  be  closed  when  it  is  connected 
to  a source  of  e.m.f.  and  current  is  flow- 
ing. It  is  an  open  circuit  when  there  is  a 
break  or  some  of  the  conductors  are  dis- 
connected. 

ELECTRIC  CLIPPER  CO..  THE.— 537 
Grand  Ave.,  Kansas  City,  Mo.  Manufac- 
turer of  motor-driven  hair  cutter  and  vi- 
brator. Business  established  1919.  Presi- 
dent, C.  F.  Lutes;  vice-president,  A.  C. 
Flack:  secretary  and  general  manager,  T. 
W.  Clemments;  treasurer,  A.  D.  Crooks; 
sales  manager,  C.  N.  Sanders.  Sales  repre- 
sentatives, Electric  Clipper  Sales  Co.,  Law- 
ler, Iowa;  A.  M.  Lutes,  46  Raines  Park, 
Rochester,  N.  Y. 

ELECTRIC  CO..  THE.— 94  Allyn  St., 
Hartford,  Conn.  Manufacturer  of  current 
taps.  Exclusive  distributor,  Watts  & 
Barry,  Inc.,  50  Church  St.,  New  York, 
N.  Y. 

ELECTRIC  CONTROLLER  A MFG.  CO., 
THE.— Cleveland,  Ohio.  Manufacturer  of 
electric  control  equipment,  lifting  magnets, 
etc.  Business  established  1898.  President 
Claiborne  Pirtle;  vice-president,  H.  F. 
Stratton;  secretary  and  treasurer,  P.  C. 
Clark;  sales  manager,  F.  R.  Flshback. 
Main  office  and  factory,  2700  E.  79th  St., 
Cleveland,  Ohio.  Branch  offices,  60  Church 
St.,  New  York,  N.  Y.;  Oliver  Bldg.,  Pitts- 
burgh, Pa.;  Brown -Marx  Bldg.,  Birming- 
ham, Ala.;  49  Federal  St.,  Boston,  Mass.; 
First  National  Bank  Bldg.,  Cincinnati, 
Ohio;  Witherspoon  Bldg.,  Philadelphia,  Pa.; 
Call  Bldg.,  San  Francisco,  Cal.;  Conway 
Bldg.,  Chicago,  111.;  Dime  Bank  Bldg.,  De- 
troit, Mich.;  Traders  Bank  Bldg..  Toronto, 
Ont.,  Can.;  208  N.  Broadway,  St.  Louis, 
Mo.;  624  First  Ave.,  S..  Seattle,  Wash.; 
Boston  Bldg.,  Salt  Lake  City,  Utah.  Sales 
representative,  O.  E.  Thomas  Co.,  Los  An- 
geles, Cal. 

ELECTRIC  CONTROLLER  CO.— Indian- 
apolis, Ind.  Manufacturer  of  electric  in- 
cubators and  brooders,  water  heaters, 
heating  pads  and  other  controlled  electrical 
specialties.  Business  established  1916. 
President,  Dr.  A.  C.  Burrell;  vice-president, 
H.  E.  Welchel;  secretary,  E.  B.  Fishel; 
treasurer,  C.  O.  Burrell;  general  manager, 

M.  E.  Dugger;  sales  manager,  T.  B.  Scott. 
Main  office.  Central  Ave.  & 10th  SL,  In- 
dianapolis, Ind.  Factory,  Indianapolis.  Ind. 
Branch  office,  San  Francisco,  Cal.  Ex- 
clusive distributor,  Meyer-Stisser  Co.,  32 
Light  St.,  Baltimore,  Md. 

ELECTRIC  COOKING, — See  Cooking 
(Cookery),  electric. 

ELECTRIC  CURRENT.— See  Current, 
electric. 

ELECTRIC  DISPLACEMENT.— This  is  a 
term  due  to  Maxwell  who  explained  the 
storing  of  energy  in  a dielectric  by  assum- 
ing that  when  the  dielectric  Is  subjected  to 
a difference  of  potential  a displacement  of 
electricity  takes  place  along  the  lines  of 
electric  intensity.  For  a given  difference 
of  potential  the  displacement  is  directly 
proportional  to  the  dielectric  constant  of 
the  medium.  Numerically  the  electric  dis- 
placement is  equal  to  l/(4w)  times  the 
product  of  the  dielectric  constant  by  the 
electric  intensity.  Another  name  for  elec- 
tric displacement  is  electrostatic  induction. 
Unit  electric  displacement,  or  electrostatic 
induction,  is  the  displacement  in  a medium 
whose  dielectric  constant  is  unity  at  a 
point  where  the  electric  intensity  is  41- 
units. 

ELECTRIC  EQUIPMENT  CO.,  INC*— 
1240  S.  Hope  St.,  Los  Angeles,  Cal.  Manu- 
facturer of  magnet  charges.  Business  es- 
tablished 1910.  President,  R.  R.  Thomas; 
vice-president  and  general  manager,  H.  S. 
Mason;  secretary  and  treasurer,  J.  L. 
Thornton. 

electric-eyed  boggy  bears.— 

Trade  name  for  electric  novelties  manu- 
factured by  the  Elektra  Toy  & Novelty 
Co.,  Inc.,  400  Lafayette  St.,  New  York, 

N.  Y. 

ELECTRIC  FIELD.— An  electric  field  is 
any  region  where  a particle  of  electricity 
Is  acted  on  by  a force.  The  intensity  or 
strength  of  the  field  is  measured  by  the 
force  exerted  on  unit  positive  charge.  An 
electric  field  exists  within  every  substance 
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subjected  to  a difference  of  electric  pres- 
sure; within  every  dielectric  in  the  vicinity 
of  an  electric  current  or  static  charge;  and 
within  every  dielectric  within  which  there 
is  a varying  magnetic  field. 

ELECTRIC  FIELD  INTENSITY.— The 
property  of  the  electric  field  which  causes 
a force  to  be  exerted  upon  an  electrified 
body  at  that  point.*  It  is  measured  by  the 
ratio  of  the  force  acting  on  the  electrified 
body  at  the  point  to  the  quantity  of  elec- 
tricity on  the  body.  The  unit  of  electric 
field  intensity  Is  the  Intensity  which  gives 
rise  to  a force  of  one  dyne  on  a unit 
charge.  The  intensity  of  the  electric  field 
at  a distance  d from  a charge  q is 
q/(kd*).  The  electric  field  intensity  is  a 
directed  quantity  (or  vector)  and  the  re- 
sultant field  Intensity  due  to  several 
charges  may  be  calculated  by  geometric 
addition.  First  find  the  magnitude  and  di- 
rection of  each  component  intensity  sep- 
arately, then  combine  by  the  polygon 
method  of  combining  forces. 

ELECTRIC  FLUX.— By  electric  flux 
across  any  area  in  the  dielectric  is  meant 
the  total  displacement  in  the  area.  Unit 
electric  flux  is  the  flux  through  unit  area 
at  a point  where  the  displacement  is 
unity.  Also  see  Magnetic  flux. 

ELECTRIC  FLUX  DENSITY.— By  elec- 
tric flux  density  is  meant  the  displacement 
across  unit  area. 

ELECTRIC  FURNACE  ASSOCIATION.— 
An  association  of  electric  furnace  owners, 
operators,  and  builders,  as  well  as  manu- 
facturers of  accessories  and  supplies,  or- 
ganized in  March,  1919,  for  the  advance- 
ment of  electric  furnace  products.  Its 
membership  is  composed  of  about  twelve 
corporate  members  and  50  individual  mem- 
bers. Two  general  meetings  are  held  each 
year  in  various  cities  of  the  country,  and 
the  papers  and  discussions  presented  at 
these  meetings  are  published  in  pamphlet 
form. 

The  officers  for  1920-1921  are:  Presi- 
dent. Acheson  Smith.  Niagara  Falls,  N.  Y.; 
vice-presidents.  C.  H.  Booth,  986  W.  Madi- 
son St..  Chicago,  111.;  H.  L.  Hess,  Balti- 
more, Md,;  treasurer,  F.  J.  Ryan,  Frank- 
lin Trust  Bldg.,  Philadelphia,  Pa.;  secre- 
tary, C.  Q.  Schuederberg,  Box  911,  Pitts- 
burgh, Pa.;  assistant  secretary,  Harry  P. 
Martin.  Niagara  Falls,  N.  Y.;  directors, 
F.  J.  Tone,  Niagara  Falls,  N.  Y.;  C.  A. 
Winder.  Schenectady,  N.  Y.;  H.  Q.  Wein- 
denthal,  Cleveland,  Ohio;  A.  T.  Hinckley, 
Niagara  Falls,  N.  Y.,  and  the  officers  of  the 
Association. 

ELECTRIC  FURNACE  CO.f  THE.— Al- 
liance, Ohio.  Manufacturer  of  electric  fur- 
naces. Business  established  1911.  Presi- 
dent. T.  F.  Baily;  vice-president,  F.  T. 
Cope;  treasurer,  E.  Q.  Ernst;  sales  man- 
ager, R.  F.  Benzinger.  Main  office.  Al- 
liance, Ohio.  Factory,  Salem,  Ohio.  Branch 
offices,  301  Frisco  Bldg.,  St.  Louis,  Mo.; 
15  Park  Row,  New  York.  N.  Y.  Sales 
representative,  Gunn  Carle  A Co.,  444 
Market  St.,  San  Francisco,  Cal. 

ELECTRIC  FURNACE  CONSTRUCTION 
CO.— 908  Chestnut  St..  Philadelphia,  Pa. 
Manufacturer  of  electric  furnaces.  Busi- 
ness established  1917.  President,  Ft*ank 
Hodson;  vice-president,  Frank  W.  Brooke, 
secretary  and  treasurer,  Herbert  H.  Twose. 
Sales  representative,  A.  S.  Lindstrom,  519 
California  St..  San  Francisco,  Cal. 

ELECTRIC  FUSEQUARD  CO.,  INC.— 60 
Shipman  St.,  Newark,  N.  J.  Manufacturer 
of  fuses  and  boxes  for  electrical  purposes. 
Business  established  1914.  President  and 
general  manager,  William  D.  Ligon. 

ELECTRIC  GLASS  CO.— 505  N.  St.  Clair 
8t.,  Toledo,  Ohio.  Manufacturer  of  min- 
iature incandescent  lamps. 

ELECTRIC  HAMMER  CO.— Louisville. 
Ky.  Manufacturer  of  motor-driven  ham- 
mers. 

ELECTRIC  HEAT  CONTROL  CO.— 2711 
Church  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  temperature  regulators  and  trans- 
formers. Business  established  1914  as 
King  Electric  A Mfg.  Co.;  incorporated 
1920  as  Progressive  Electric  Products  Co. 
President,  James  G.  Varley;  secretary, 
John  A.  Nally;  treasurer  and  general  man- 
ager, A.  Longoria. 

ELECTRIC  HEAT  UNIT  CO.— 1504  S 
Grand  Ave..  St.  Louis,  Mo.  Manufacturer 
of  electric  heating  elements.  Business  es- 
tablished • 1920.  President,  Louis  Wert- 
heimer; vice-president,  David  Blum;  secre- 
tary, Sydney  Salkey;  treasurer,  Frank  Sale. 


ELECTRIC  HEATING  A MFG.  CO.— 

Westlake  & Republican  Sts.tl  Seattle,  Wash. 
Manufacturer  of  electric  cooking  and  heat- 
ing devices.  Business  established  1915. 
President,  Philip  F.  Apfel;  vice-president, 
James  G.  Eddy:  secretary  and  treasurer, 
A.  M.  Stevens;  general  manager,  P.  F. 
Apfel;  sales  manager,  H.  Stern. 

ELECTRIC  HEATING  APPARATUS  CO. 
— Newark,  N.  J.  Manufacturer  of  electric 
furnaces  and  heating  appliances.  Business 
established  1912.  Secretary  and  general 
manager,  E.  L.  Smalley.  Main  office  and 
factory,  18-34  Nesbitt  St..  Newark,  N.  J. 
Branch  office,  25  Church  St.,  New  York, 
N.  Y. 


ELECTRIC  HOIST  MANUFACTURERS 
ASSOCIATION. — Organized  in  1917.  An 
association  of  corporations,  firms  and  indi- 
viduals actively  engaged  in  the  manufac- 
ture of  electric  hoists.  The  objects  of  the 
Association  are  to  advance  and  protect  the 
interests  of  the  manufacturers  of  electric 
hoists  in  manufacturing,  engineering, 
safety  and  transportation;  to  study  the 
economics  of  the  industry;  and  to  promote 
the  standardization  of  electric  hoists.  Of- 
ficers for  1921  are:  Chairman,  J.  B.  Adams, 
The  Franklin -Moore  Co..  Winsted,  Conn.; 
vice-chairman.  R.  H.  McGredy,  Shepard 
Electric  Crane  & Hoist  Co.,  Montour  Falls, 
N.  Y.;  secretary-treasurer.  E.  Donald 
Tolies,  52  Broadway,  New  York  Oity. 

ELECTRIC  INSULATION  A VARNISH 
CO.,  LTD. — New  Toronto,  Ont.,  Can. 
Manufacturer  of  Insulating  compoynds.  ce- 
ments, cambric,  enamels  and  other  in- 
sulating materials.  Business  established 
1918.  President,  John  Whitfield;  vice- 
president  ^and  general  manager,  R.  J. 
Bruce;  secretary  and  treasurer,  E.  K. 
Bruce;  sales  manager,  J.  Weir. 

ELECTRIC  INTAKE  CO.— 115  E.  Cort- 
landt  St.,  Jackson,  Mich.  Manufacturer  of 
automobile  heaters. 

ELECTRIC  LADY. — Trade  name  for  elec- 
tric washing  machines  manufactured  by 
the  Michigan  Washing  Machine  Co.,  Mus- 
kegon, Mich. 


ELECTRIC  LAMP  A PRODUCTS  CO.— 

512-514  Paterson  Plankroad,  Jersey  City, 
N.  J.  Manufacturer  of  incandescent*  lamps. 
President.  Anton  C.  Eggers;  vic^-president, 
John  H.  Goetze ^secretary  and  treasurer, 
Otto  F.  Kappelmann;  manager,  Max  A. 
Kauffmann. 


, ELECTRIC  LIGHTING, 
MENT  OF. — See  Lighting, 
velopment  of. 


DEVELOP- 

electric,  de- 


ELECTRIC  LIGHTING,  METHODS  OF. 

—See  Lighting,  Electric,  methods  of. 


ELECTRIC  MACHINE  CO..  THE. — In- 
dianapolis, Ind.  Manufacturer  of  testing 
machines  for  automobile  generators,  etc. 
Partnership,  J.  C.  Schaf  and  W.  J.  Hcflli- 
day.  Sales  representatives.  N.  F.  Andruss. 
404  Golden  Gate  Ave.,  San  Francisco.  Cnl. ; 
Detroit  Consolidated  Sales  Co.,  10  Warren 
Ave.,  W.,  Detroit,  Mich. 

ELECTRIC  MAID. — Trade  name  for  elec- 
tric vacuum  cleaners  manufactured  by  the 
Grinnell  Washing  Machine*  Co.,  Grinnell 
Iowa. 


ELECTRIC  MATCH. — Trade  name  for 
electric  gas  lighter  manufactured  by  the 
Safety  Gas  Lighter  Co..  Roanoke,  Va. 


ELECTRIC  MATERIALS  CO.,  THE.— 
North  East,  Pa.  Manufacturer  of  com- 
mutators. controller  narts,  trolley  wheels, 
ears  and  snlicers,  soldering  coppers,  mefal 
castings,  etc.  President.  George  E.  Pierce; 
vice-president.  F.  B.  Moorhead:  secretary, 

N.  P.  Fuller;  treasurer,  O.  C.  Hirtzel: 
sales  manager,  C.  P.  Donahue. 

ELECTRIC  MOTOR  A ENGINEERING 
CO.,  THE.— 2nd  St..  S.  W.,  & B.  & O. 
R.  R.,  Canton,  Ohio.  Manufacturer  of 
panelboards,  switchboards  and  equipment 
therefor.  Business  established  1919.  Presi- 
dent and  general  manager.  Thomas  J.  New- 
man; vice-president,  J.  W.  Jones;  secre- 
tary. L.  W.  Booth;  treasurer,  William  M. 
Hornlein;  sales  manager,  George  C.  Stiles. 

ELECTRIC  NOVELTY  MFG.  CO.— 15? 
Chambers  St..  New  York.  N.  Y.  Manu-> 
facturer  of  portable  electric  lamps.  Busi- 
ness established  1919.  General  manager, 

O.  S.  Garry. 

ELECTRIC  OUTLET  CO.,  INC.— 119  W 
40th  St.,  New  York.  N.  Y.  Manufacturer 
of  fixture  receptacles.  E.  Cantelo  White, 
president. 


ELECTRIC  PANELBOARD  CO.— Roch- 
ester, N.  Y.  Manufacturer  of  panelboards, 
switchboards  and  cabinets.  President, 
John  B.  Tucker;  secretary,  Chester  T.  Maw- 
Don  aid.' 


ELECTRIC  PHONOGRAPH  CO.— Kala- 
mazoo, Mich.  Manufacturer  of  electrically 
operated  phonographs.  Business  estab- 
lished 1918.  General  manager,  E.  W. 
Adams. 


ELECTRIC  PHONOGRAPH  CORP.— 
4132  Park  Ave.,  New  York,  N.  Y.  Manu- 
facturer of  electric  phonograph  lamps  and 
motors.  President,  W.  Thorpe:  vice-presi- 
dent, J.  H.  Watts;  secretary  and  treasurer, 
H.  McGuckin.  Factories,  Bronx,  New 
York,  N.  Y.,  and  Mount  Vernon,  N.  Y. 

ELECTRIC  POTENTIAL.— An  electric 
field  exerts  a force  on  an  electric  charge, 
hence  the  condition  of  a point  which  deter- 
mines the  amount  of  work  done  by  the  field 
in  moving  a unit  charge  from  a given  point 
to  an  Infinite  distance  is  called  the  poten- 
tial of  the  point.  The  potential  is  meas- 
ured in  work  units,  hence  the  unit  poten- 
tial in  the  C.G.S.  system  is  the  erg.  The 
symbol  for  potential  is  V. 
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1JHJ8.  An  association  of  corporations,  firms 
and  individuals  actively  engaged  in  the 
manufacture  of  electrical  power  apparatus 
and  control  equipment.  There  are  now 
about  75  members.  Aside  from  the  col- 
lection and  dissemination  of  statistics  and 
information  of  value  to  its  members,  the 
principal  function  of  the  club  is  the  stand- 
ardization of  electrical  machinery.  In  this 
connection  there  is  close  co-operation  be- 
tween the  Electric  Power  Club  and  the 
American  Institute  of  Electrical  Engineer- 
ing and  other  associations.  Effective  May, 
1919.  the  membership  was  divided  Into 
working  sections,  each  having  its  own 
chairman.  The  sections  are  as  follows: 
(1)  Transformer  Section;  (2)  Industrial 
Control  Section;  (3)  Power  Switchboard 
Section;  (4)  Mining  and  Industrial  Loco- 
motive Section;  (5)  Motor  and  Generator 
Section;  (6)  Turbo-Driven  Apparatus  Sec- 
?atterT  Section;  (8)  Elec- 
tric Welding  Section;  (9)  Electric  Furnace 
Section;  (10)  Portable  Electric  Tool  Sec- 
tion; (11)  Electric  Measuring  and  Record- 
ing1 Instrument  Section.  Members  of  the 
Electric  Power  Club  may  affiliate  them- 
selves with  any  one  or  more  of  these  sec- 
tions. Standardization  rules  of  the  club  so 
fa^,.a£°?ted  are  Panted  In  a handbook 
published  by  the  club.  Annual  meetings 
are  held  during  the  months  of  May  or  June 
and  a fall  meeting  is  usually  held  in  No- 
vember or  December.  Officers  for  1920 
are;  President,  James  Burke,  Burke  Elec- 
tric Co.,  Erie,  Pa.;  vice-president,  A.  L. 
Doremus,  Crocker- Wheeler  Co.,  New  York. 
Si  T*i  treasurer,  R.  J.  Russell.  Century 
Electric  Co.,  St.  Louis,  Mo.;  secretary, 
Chas.  H.  Roth,  Roth  Bros.  & Co.,  Adams 
& Loomis  Sts.,  Chicago,  111. 

ELECTRIC  POWER  EQUIPMENT  CORP. 

— N.  E.  Cor.  13th  & Wood  Sts.,  Philadelphia, 
fa-  Manufacturer  of  control  switches, 
Switchboard  fittings,  disconnecting 
switches,  bus  supports,  choke  coils  and 
other  high-tension  equipment.  Business 
established  1910.  President  and  sales  man- 
affcr,  L.  Robert  Lewis;  vice-president,  John 
H.  Gledhill;  secretary.  Nelson  S.  Moore - 
treasurer,  Francis  W.  Dlnsmore.  Sales 
representatives,  P.  M.  Biedler,  63  Knicker- 
bocker Bldg.,  Baltimore,  Md.;  J.  J.  Cos- 
tello. 201  Devonshire  St.,  Boston,  Mass.; 
J.  W.  Fraser  & Co.,  616  Commercial  Bank 
Bldg.,  Charlotte,  N.  C.;  A.  P.  Gamier,  1217 
Haas  Bldg.,  Los  Angeles.  Cal.;  R.  W.  Lillie 
Corp.,  30  Church  St.,  New  York,  N.  Y.; 
A.  S.  Lindstrom,  519  California  St.,  San 
Francisco,  Cal.;  W.  A.  McCombs  & Co., 
Union  Arcade  Bldg.,  Pittsburgh.  Pa.;  Mc- 
Crum  & Glllem,  1011  Empire  Bldg..  Bir- 
mingham. Ala. ; E.  J.  Putzell,  403*  Board  of 
Trade  Bldg..  New  Orleans,  La.;  A.  L. 
Searles,  Michigan  Trust  Bldg.,  Grand  Rap- 
ids. Mich.;  716  Dime  Bank  Bldg.,  Detroit, 
Mich.;  Ferranti  Meter  & Transformer  Mfg. 
Co.,  Ltd.,  128  Bleury  St.,  Montreal,  Que., 
Can.,  26  Noble  St.,  Toronto,  Ont.,  Can. 

ELECTRIC  PRODUCTS  CO.,  THE.— 
Cleveland,  Ohio.  Manufacturer  of  battery- 
charging  equipment  and  motor-generators 
for  motion-picture  projection.  President, 
M.  R.  Berry;  vice-president  and  sales  man- 
ager, V.  L.  Staley;  secretary,  T.  J.  Wil- 
liams; treasurer,  W.  G.  Wilcox. 


ELECTRIC  PAGE  BOY. — Trade  name  for 
loud-speaking  telephone  manufactured  by 
the  WInkler-Reichmann  Co.,  4801  S.  Mor- 
gan St.,  Chicago,  111. 


ELECTRIC  QUESTIONER.— Trade  name 
for  electric  novelties  manufactured  by  the 
Knapp  Electric  & Novelty  Co.,  611  W.  61st 
St.,  New  York,  N.  Y. 
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ELECTRIC  RAILWAY  EQUIPMENT  CO. 

— Cincinnati,  Ohio.  Manufacturer  of  over- 
head line  material  for  electric  railways  and 
mines,  ornamental  street  lamp  posts,  etc. 
Main  office,  2900  Cormany  Ave.,  Cincinnati, 
Ohio.  Factories,  Cincinnati,  Ohio:  West 
Wheeling,  Ohio.  Branch  office,  30  Church 
St..  New  York,  N.  Y. 

ELECTRIC  RAILWAY  IMPROVEMENT 
CO.,  THE.— 2070  E.  61st  Place,  Cleveland. 
Ohio.  Manufacturer  of  electric  welding 
and  cutting  outfits,  bonding  tools,  rail 
bonds,  etc.  Business  established  1901. 
President,  Frank  H.  Neff;  vice-president, 
R.  B.  Tewksbury;  secretary  and  general 
manager,  W.  E.  Huber;  treasurer.  H.  S. 
Stebbins.  Sales  representatives,  Crockwell 
Mine,  c/o  Mill  Supply  Co.,  Federal  Reserve 
Bank  Bldg.,  St.  Louis,  Mo.;  O.  H.  David- 
son Equipment  Co.,  1633  Fremont  St., 
Denver,  Colo.;  Norton  Machinery  & Supply 
Co.,  Norton,  Va.;  Post  Glover  Electric  Co., 
308  W.  4th  St..  Cincinnati,  Ohio:  Rogan 
Bros.  Co.,  Middleboro,  Ky.;  Banks  Supply 
Co.,  Huntington,  W.  Va.;  Edward  Schenck, 
319  Third  Ave.,  Pittsburgh,  Pa.;  Service 
Engineering  Co.  Wheeling,  W.  Va. ; Vir- 
ginian Electric  & Machine  Works,  Charles- 
ton, W.  Va.;  Shield  Electric  Co..  149 
Broadway.  New  York,  N.  Y.;  R.  W.  Jami- 
son, 71  First  St.,  San  Francisco,  Cal. 

ELECTRIC  RAILWAYS.— See  Railways, 
electric,  development  of;  Railways,  elec- 
tric, statistics  of. 

ELECTRIC  ROTARY  MACHINE  CO.— 
40  S.  Clinton  St.,  Chicago,  111.  Manufac- 
turer of  motor-driven  scrubbing  surfacing, 
polishing  and  reflnishing  machines.  Busi- 
ness established  1908.  President.  M.  I. 
Heldman:  secretary,  Herbert  Strauss; 

general  manager.  Mason  Barlow. 

ELECTRIC  SALES  SERVICE  CO.— Berk- 
eley, Cal.  Manufacturer  of  electric  heat- 
ing devices. 

ELECTRIC  SERVICE  SUPPLIES  CO.— 
Philadelphia.  Pa.  Manufacturer  of  electric 
railway  equipment  and  supplies.  Business 
established  1906.  President,  Charles  J. 
Mayer;  vice-president.  J.  W.  Porter;  vice- 
president  and  treasurer,  A.  H.  Englund: 
vice-president  and  sales  manager.  H.  G. 
Lewis;  secretary,  Max  A.  Berg.  Main  of- 
fice and  factory,  17th  & Cambria  Sts., 
Philadelphia,  Pa.  Branch  offices.  Monad- 
nock  Block.  Chicago.  111.;  ,60  Church  St.. 
New  York.  N.  Y.;  316  N.  Washington  Ave.. 
Scranton,  Pa.;  Oliver  Bldg..  Pittsburgh,  Pa.; 
88  Broad  St..  Boston,  Mass.  Sales  repre- 
sentatives, Franklin  Sales  Co.,  Denver, 
Colo.;  Grayson  Railway  Supply  Co.,  St. 
Louis,  Mo.;  Gee  Electric  Co.,  Wheeling. 
W.  Va.;  Virginia  Electric  & Machine 
Works,  Charleston  - Kanawa,  W.  Va.; 
Charles  L.  Ward  Co.,  Kansas  City,  Mo. 

ELECTRIC  SIGN  FLASHER  CO.— 519 
Baker-Detwiler  Bldg..  Los  Angeles,  Cal 
Manufacturer  of  magnetic  sign  flashers. 

ELECTRIC  SIGNAL  MFG.  CO.,  INC.— 
31  Tremont  Ave.,  Orange,  N.  J.  Manufac- 
turer of  electric  bells,  buzzers  and  circuit 
testers.  Business  established  1919.  Presi- 
dent, H.  H.  Meno  Kammerhoff;  treasurer, 
A.  Scherer. 

ELECTRIC  SPECIALTY  CO.— Stamford 
Conn.  Manufacturer  of  electric  bottle 
washers. 

ELECTRIC  SPECIALTY  CO.,  THE.— 
233  N.  Elm  St.,  Cresco,  Iowa.  Manufac- 
turer of  telephone  condensers.  Business 
established  1906.  A.  L.  Peterson,  sole 
owner. 

ELECTRIC  SPECIALTY  MFG.  CO.— Ce- 
dar Rapids.  Iowa.  Manufacturer  of  elec- 
tric pipe  locators  and  cable  testers.  Busi- 
ness established  1908.  George  A.  Bishton, 
general  manager. 

ELECTRIC  SPECIALTY  SALES  CO.— 90 
West  St.,  New  York,  N.  Y.  Manufacturer 
of  cord  adjusters. 

ELECTRIC  STEEL  BOX  CO.— 541-46 
W.  Monroe  St..  Chicago,  111.  Manufacturer 
of  sheet  steel,  boxes  and  cabinets  for  elec- 
trical purposes.  Business  established  1914. 
President  and  general  manager.  H.  L. 
Rodde:  secretary  and  treasurer,  Charles  H. 
Lembcke. 

ELECTRIC  STORAGE  BATTERY  CO. 
THE. — Philadelphia,  Pa.  Manufacturer  of 
storage  batteries  and  battery  parts.  Busi- 
ness established  1888.  President  and  gen- 
eral manager,  Herbert  Lloyd;  vice-presi- 
dents, John  R.  Williams.  Bruce  Ford;  sec- 
retary and  treasurer,  Walter  G.  Hender- 
son; sales  manager,  H.  B.  Gay.  Main 
office  and  factory,  19th  St.  & Allegheny 
Ave.,  Philadelphia,  Pa.  Branch  offices, 
Philadelphia,  Pa.;  New  York,  N.  Y.;  Chi- 


cago, III.:  Minneapolis,  Minn.;  Denver, 
Colo.;  Rochester,  N.  Y. ; St.  Louis,  Mo.; 
Boston,  Mass.;  Cleveland,  Ohio;  Atlanta, 
Ga. ; Detroit,  Mich.;  Kansas  City,  Mo.; 
Washington,  D.  C.;  San  Francisco,  Cal.; 
Pittsburgh,  Pa.;  Cincinnati,  Ohio;  Seattle, 
Wash.  Sales  representative,  Charles  E. 
Goad  Engineering  Co.,  Ltd.,  106  Bond  St., 
Toronto,  Ont.,  Can. 

ELECTRIC  TACHOMETER  CORP. 

THE.— 310  N.  11th  St.,  Philadelphia,  Pa. 
Manufacturer  of  signaling  systems,  tacho- 
meters and  other  indicating  and  recording 
instruments.  Business  established  1912. 
President  and  .treasurer,  G.  Herbert  Tay- 
lor; vice-president,  T.  T.  GafT;  secretary 
and  general  manager,  P.  Van  Santen  Kloff; 
sales  manager.  Carl  O.  Kunde.  Sales  rep- 
resentatives, John  P.  Rockwood,  95  Liberty 
St.,  New  York.  N.  Y.:  Charles  J.  Mundo, 
Union  Arcade  Bldg.,  Pittsburgh,  Pa.;  P.  H. 
Carey,  870  Woodward  Ave.,  Detroit,  Mich. 

ELECTRIC  TOOL  MFG.  CO.— Peters- 
burg. Va.  Manufacturer  of  electric  calk- 
ing tools. 

ELECTRIC  TOWEL.— Trade  name  for 
electrical  hand  and  face  driers  manufac- 
tured by  the  Groton  Electrical  Devices. 
Inc.,  Main  St.,  Groton,  N.  Y. 

ELECTRIC  TRACTOR  CO.— 53  W.  Jack- 
son  Blvd.,  Chicago,  111.  Manufacturer  of 
electric  tractors. 

ELECTRIC  VACUUM  CLEANER  CO. 
INC. — Ivanhoe  Rd.,  Cleveland,  Ohio.  Man- 
ufacturer of  electric  vacuum  cleaners. 
Business  established  1911.  ITesident,  Julius 
Tuteur;  treasurer,  E.  W.  Miner;  sales  man- 
ager, H.  O.  Adams. 

ELECTRIC  WATER  STERILIZER  A 
OZONE  CO. — Scottdale,  Pa.  Manufacturer 
of  electric  water  sterilizers.  President. 
W.  F.  Stauffer;  vice-president,  J.  M. 
Stauffer;  secretary,  De  Read  Stauffer; 
treasurer.  F.  J.  Brow'n;  general  manager, 
H.  B.  Hartman.  Sales  representatives. 
Klectrozone  Water  Sterilizer  Co.,  Manhat- 
tan Bldg.,  Chicago,  111.;  708  Majestic  Bldg., 
Detroit.  Mich.;  512  Wilson  Ave.,  Alhambra, 
Cal.;  Electrified  Water  & Machine  Co., 
Ervay  & Cadiz  Sts..  Dallas,  Tex. 

ELECTRIC  WEIGHING  CO.— 180  13th 
Ave.,  New  York.  N.  Y.  Manufacturer  of 
electric  weighing  machine  and  counters. 
President,  E.  H.  Messiter;  vice-president; 
R.  L.  Lloyd;  secretary  and  treasurer,  H. 
Gordon  Pierce. 

ELECTRIC  WELDING.— See  Wrelding, 
review'  and  status  of. 

ELECTRICAL  ALLOY  CO.,  THE.— Mor- 
ristown, N.  J.  Manufacturer  of  electrical 
alloy  resistance  materials.  Incorporated 
1908.  President,  H.  P.  Reigart;  vice-presi- 
dent and  treasurer,  F.  S.  Reigart;  general 
manager,  F.  V.  Lindsey.  Main  office  and 
factory,  Morristown,  N.  J.  Branch  office, 
McKerchy  Bldg.,  Detroit,  Mich. 

ELECTRICAL  A SPECIALTY  SUPPLY 
CO. — 9 S.  Clinton  St.,  Chicago,  111.  Manu- 
facturer of  electric  floor  scrubbers,  vacuum 
cleaners  and  vacuum  cleaner  attachments. 
Business  established  1917.  General  man- 
ager, Grover  JMcHugh;  sales  manager,  H. 
D.  Oakland. 

ELECTRICAL  ASSOCIATION  OF  NOVA 
SCOTIA. — President,  W.  Murdock;  vice- 
president,  P.  R.  Colpitt;  secretary-treas- 
urer.  J.  T.  Dorey,  president  of  Dorey  Elec- 
trics, Ltd.,  Halifax. 

ELECTRICAL  CODES.— There  are  in 
wide  usage  in  the  United  States  several 
codes  of  rules  governing  the  installation 
and  operation  of  electrical  equipment. 
Two  codes  are  national  in  application  and 
very  wide  in  scope:  The  National  Elec- 
trical Code,  and  the  National  Electrical 
Safety  Code;  for  some  details  regarding 
each  see  these  respective  titles.  Several 
of  the  states  have  more  or  less  complete 
electrical  rules  (see  States  electrical  rules) 
and  likewise  many  of  the  cities  (see  Mu- 
nicipal electrical  rules).  There  are  a few 
electrical  codes  of  special  application  to 
particular  industries;  see  Rules  for  elec- 
trical equipment  in  coal  mines,  Factory 
Mutual  code,  Millers’  code.  Insurance  safety 
standards.  There  are  also  in  use  special 
codes  dealing  specifically  with  illumination 
requirements;  for  these  see  Lighting  codes. 

The  oldest  of  these  codes  is  the  National 
Electrical  Code,  which  was  first  issued  un- 
der that  name  in  1897.  Prior  to  that  time 
there  w'ere  but  few  rules  governing  elec- 
trical construction:  the  electrical  industry 
was  still  in  a formative  state  and  the  con- 
struction requirements  that  would  mini- 
mize the  hazards  incident  to  the  use  of  elec- 
tricity w'ere  not  widely  known.  The  fire 
insurance  interests  took  the  lead  in  point- 
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ing  out  how  the  then  serious  electrical  fire 
hazards  could  be  reduced,  the  result  of 
numerous  national  conferences  being  the 
National  Electrical  Code,  which  since  1897 
has  been  revised  at  intervals  of  about  two 
years  to  keep  it  abreast  of  current  elec- 
trical practice.  This  code,  together  with 
the  special  and  local  codes  based  on  It. 
has  had  a very  salutary  influence  on  elec- 
trical installation  work  as  well  as  on  the 
construction  of  electrical  appliances.  Fires 
from  “crossed  wires”  or  other  purely  elec- 
trical causes,  once  very  frequent,  are  now 
very  rare. 

Since  the  National  Electrical  Code  con- 
cerned itself  primarily  with  electrical  fire 
hazards  it  did  not  deal  to  any  great  extent 
with  electrical  accident  and  life  hazards. 
This  matter  was  taken  up  by  the  Bureau 
of  Standards  with  the  result*  that,  after 
many  conferences  and  hearings,  it  drew 
up  and  published  in  1916  the  first  complete 
edition  of  the  National  Electrical  Safety 
Code.  This  concerns  itself  primarily  with 
the  reduction  of  life  and  accident  hazards, 
especially  those  connected  with  outside  line 
construction  which  had  not  been  covered 
by  other  regulations  to  any  appreciable 
extent.  It  has  already  had  an  important 
influence  in  promoting  greater  safety. 

Both  these  national  codes  at  first  met 
with  rather  chilly  reception  by  the  indus- 
try. Later  developments  have  shown  them 
to  be  highly  constructive  agencies  In  mak- 
ing for  greater  electrical  progress.  Haz- 
ards have  been  recognized  and  are  guarded 
against  so  that  electricity  is  now  generally 
conceded  to  be  the  safest  as  well  as  most 
convenient  medium  for  lighting,  heating 
and  power. 

ELECTRICAL  COMMITTEE,  N.  F.  P.  A. 

— The  Electrical  Committee  of  the  National 
Fire  Protection  Association  has  charge  of 
the  preparation  of  the  National  Electrical 
Code.  It  was  first  appointed  in  1911,  and 
took  over  the  duties  and  functions  of  the 
Electrical  Committee  of  the  Underwriters' 
National  Electrical  Association.  Its  mem- 
bership is  largely  made  up  of  men  who 
have  charge  of  electrical  inspection  work 
for  underwriting  and  municipal  bodies,  and 
of  representatives  from  national  associa- 
tions vitally  interested  in  proper  electrical 
installations.  The  drganizationa  so  repre- 
sented are  the  following:  American  Insti- 
tute of  Electrical  Engineers,  American 
Electric  Railway  Association.  Bureau  of 
Standards,  Electrical  Supply  Jobbers’  As- 
sociation. National  Association  of  Electrical 
Inspectors.  National  Association  of  Elec- 
trical Contractors  and  Dealers,  National 
Electric  Light  Association. 

The  detailed  preparation  of  Code  re- 
quirements is  handled  by  ten  standing  com- 
mittees as  follows:  Cars  and  Railways; 
Devices  and  Materials;  Fixtures,  Heaters, 
Lamps  and  Signs;  Generators  and  Sub- 
stations; Grounding;  Industrial  Applica- 
tions; Outside  Wiring,  Building  Supply  and 
Services;  Signaling  Systems,  Wireless  and 
Lightning;  Theaters.  Moving  Pictures. 
Places  of  Public  Assembly  and  Garages; 
Wiring  Standards  and  Systems. 

The  Code  is  usually  revised  every  two 
years,  at  which  time  public  hearings  are 
held  and  contemplated  changes  previously 
Issued  In  the  form  of  a bulletin  are  con- 
sidered and  interested  parties  are  heard. 
The  next  public  hearing  will  probably  be 
held  in  March,  1922.  The  chairman  of  the 
Committee  is  Dana  Pierce.  26  City  Hall 
Place,  New  York  City,  and  the  secretary 
is  Ralph  Sweetland,  141  Milk  St.,  Boston, 
Mass. 

ELECTRICAL  CONTRACTING.  — S e e 

Contracting,  electrical. 

ELECTRICAL  CO-OPERATIVE  ASSO- 
CIATION OF  THE  PROVINCE  OF 
QUEBEC- — President,  K.  B.  Thornton,  gen- 
eral manager,  Montreal  Public  Service 
Corp.,  Montreal,  Que.,  Can. 

ELECTRICAL  DEALERS  SUPPLY 
HOUSE,  INC.— 162  W.  Randolph  St..  Chi- 
cago, 111.  Manufacturer  of  fixture  stems. 
Business  established  1920.  President,  Wal- 
ter J.  Gorman;  vice-president,  A.  A.  Wohl- 
gezon;  secretary  and  treasurer;  Louis 
Frantel;  sales  manager,  H.  A.  Lotzar. 

ELECTRICAL  DECORATIVE  FLOWER 
CO.,  INC.— 140  W.  116th  St.,  New  York. 
N.  Y.  Manufacturer  of  electrically  lighted 
flowers.  Business  established  1913.  Presi- 
dent, Louis  Hay  man;  vice-president.  L. 
Baumkel;  secretary  and  treasurer,  Elias 
Lindenberg. 

ELECTRICAL  DEGREE.— Since  a cycle 
or  one  complete  wave,  of  any  sinusoidal 
electrical  quantity  can  be  represented  by 
one  complete  rotation  of  a_yect*>r  through 
360  degrees,  one  electrical  degree  corre- 
sponds to  one  360th  of  a cycle. 
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ELECTRICAL  DEVELOPMENT  A MA- 
CHINE CO.— 221  N.  23rd  St.,  Philadelphia. 
Pa.  Manufacturer  of  high-tension  special- 
ties. Business  established  1913.  President, 
H.  P.  Liversidge;  secretary,  R.  H.  Wis- 
mer;  treasurer,  W.  E.  Long;  general  man- 
ager, H.  B.  Austin;  sales  manager,  William 
T.  Poulterer.  Sales  representatives.  Utility 
Products  Corp.,  50  Church  St.,  New  York, 
N.  Y.;  Midstates  Engineering  Co.,  West- 
minster Bldg.,  Chicago,  111. 

ELECTRICAL  DEVELOPMENT  CO.— 
534  Bienville  St.,  New  Orleans,  La.  * Manu- 
facturer of  electric  tireless  cookers  and 
wall  cabinets.  Lyman  C.  Reed,  president. 

ELECTRICAL  DEVICES  CO.— Mt.  Ver- 
non. N.  Y.  Manufacturer  of  commutator 
slotting  machines. 

ELECTRICAL  ENGINEER — A teoh-^ 

nically  trained  man  well  versed  in  or  who 
follows  the  profession  of  electrical  engi- 
neering. In  a very  general  way  he  is 
skilled  in  the  proper  methods  of  -generat- 
ing, transmitting,  distributing  and  using 
electrical  energy.  This  naturally  gives  rise 
to  a large  number  of  phases  of  the  work 
that  require  the  attention  of  men  trained 
in  or  well  versed  in  particular  branches  of 
electrical  engineering  work,  so  the  nature 
of  the  work  of  different  electrical  engineers 
Is  widely  varied.  They  are  qualified  to  de- 
sign and  assume  responsibility  for  the 
construction  of  electrical  machinery  and 
appliances,  electric  power  plants,  distribu- 
tion and  transmission  systems,  signa’ing 
and  communication  systems,  etc.  In  the 
proper  use  of  electricity,  they  are  often  re- 
sponsible for  the  development  of  special 
processes  of  manufacture,  the  proper  se- 
lection of  motors,  control  equipment,  etc., 
and  for  lighting  systems  and  other  elec- 
trical equipment.  Many  electrical  engi- 
neers do  original  research  work  that  con- 
tributes to  electrical  science  in  general  and 
others  special  research  work  for  the  per- 
fection of  Individual  apparatus  or  proc- 
esses. There  are  also  many  professors  and 
instructors  of  electrical  engineering,  elec- 
trophysics and  electrochemistry,  all  of 
whom  should  be  classed  among  electrical 
engineers.  There  are  still  others  who  by 
regular  employment  In  electrical  work  have 
attained  proficiency  in  the  science  or  art 
or  in  the  dissemination  of  information  rela- 
tive to  the  same. 

ELECTRICAL  ENGINEERING.  — Elec- 
trical engineering  is  now  the  most  scien- 
tific of  all  engineering  professions.  Its 
scope  covers  all  phases  of  electrical  activity, 
both  within  and  without  the  industry.  The 
design  and  manufacture  of  electrical  ma- 
chinery and  apparatus,  the  Installation  of 
electrically  equipped  plants,  the  design, 
operation  and  management  of  central  sta- 
tions for  the  generation  and  distribution 
of  electrical  energy,  the  utilization  of  elec- 
tricity for  light,  heat  and  power  and  count- 
less other  activities,  are  all  included  in  the 
scope  of  electrical  engineering. 

And  outside  of  the  electrical  industry 
there  are  few  large  industries  in  which 
electrical  equipment  is  not  an  Important 
factor.  An  electrical  engineer  is  now  an 
important  auxiliary  in  many  industries 
which  not  long  ago  seemed  entirely  apart 
from  electrical  problems.  The  quarry,  the 
mine,  large  factories  of  all  kinds,  railroad 
systems,  ships,  docks,  etc.,  all  need  his 
services.  He  is  a most  important  part  of 
armies,  navies  and  air  services  in  the 
equipment  and  conduct  of  war.  He  is  a 
necessary  and  responsible  advisor  and  of- 
ficial in  connection  with  many  of  the  im- 
portant problems  of  our  larger  cities. 

The  various  branches  of  electrical  engi- 
neering are  represented  by  such  men  as 
consulting  engineers,  professors  of  elec- 
trical engineering,  chief  engineers,  man- 
agers and  other  officials  associated  with 
electric  lighting,  railway,  telephone,  tele- 
graph, power  and  manufacturing  compa- 
nies and  many  others  interested  in  other 
ways  in  the  advancement  of  the  electrical 
profession  and  industry  in  general. 

The  exact  number  of  men  engaged  in 
this  profession  is  difficult  to  ascertain. 
It  is  estimated  that  at  least  20%  of  the 
graduates  of  electrical  engineering  courses 
in  the  universities  and  colleges  do  not 
follow  the  profession  after  graduation.  On 
the  other  hand,  many  of  the  eminent  en- 
gineers of  the  past  and  men  prominent 
in  the  industry  today  never  pursued  a 
course  in  electrical  engineering,  but  have 
attained  prominence  by  individual  research 
or  development  and  by  constant  application 
and  study.  The  number  of  engineering 
graduates  is  therefore  not  a true  indica- 
tion. It  would  seem  that  the  membership 
of  the  American  Institute  of  Electrical 


Engineers,  which  Is  an  association  for  the 
advancement  of  the  theory  and  practice  of 
electrical  engineering  and  the  allied  arts 
and  sciences,  would  be  a good  indication. 
While  not  all  engineers  are  members  of 
the  Institute,  by  far  the  largest  percentage 
of  those  actively  following  the  profession 
are.  Their  present  membership  is  some- 
thing over  12,200,  so  the  number  of  men 
actively  engaged  in  electrical  engineering 
is  probably  in  that  neighborhood  or  per- 
hans  slightly  larger. 

Electrical  engineering  may  he  said  to 
have  begun  with  the  invention  of  Gramme’s 
dynamo  in  1870.  Investigation  of  electrical 
phenomenon  had  been  carried  on  exten- 
sively by  scientific  observers  from  the  be- 
ginning of  the  17th  century,  but  actual 
applications,  except  those  connected  with 
telegraphy  and  certain  applications  of  the 
primary  battery,  did  not  make  any  gen- 
eral appearance  until  the  last  half,  and 
not  to  any  important  extent  until  the  last 
quarter,  of  the  19th  century. 

Improvement  in  dynamoelectric  machin- 
ery' and  the  development  of  alternating- 
current  machinery  and  Installations  greatly 
enlarged  the  use  of  electric  lighting.  Th^ 
use  of  transmitted  electric  power  increased 
as  it  became  evident  that  it  was  more 
economical,  more  dependable  and  more 
easily  controlled  than  any  other.  Elec- 
trical engineers  began  to  be  tra-ined  in 
technical  schools  and  came  out  with  a bet- 
ter preliminary  equipment  for  the  profes- 
sion than  many  of  those  pioneer  engineers 
who,  with  far  less  educational  advantages, 
had  been  prominent  aids  and  many  of  them 
among  the  leaders  in  the  foundation  of 
the  electrical  industry. 

In  the  Telegrapher  of  Oct.  1.  1869,  an 
advertisement  was  Inserted  by  Pope,  Edi- 
son & Co.,  as  electrical  engineers.  This 
wras  the  first  record,  if  it  may  be  so  de- 
scribed, in  America  of  a firm  of  practicing 
electrical  engineers.  The  members  of  the 
firm  were  Thomas  A.  Edison  and  Franklin 
L.  Pope. 

The  growth  and  importance  of  engineer- 
ing branches  has  been  fairly  marked  or 
rather  followed  by  the  institution  of  tech- 
nical schools.  In  the  United  States,  the 
Rensselaer  Polytechnic  Institute  was 
founded  in  1824.  As  a school  of  theoretic 
and  allied  science,  it  has  been  almost  ex-  i 
clusively  devoted  to  the  training  of  civil 
engineers.  The  demand  for  scientific  train- 
ing in  universities  led  to  the  foundation 
of  the  Sheffield  Scientific  School  at  Yale 
in  1847.  The  Massachusetts  Institute  of 
Technology  was  chartered  in  1861,  but  be- 
cause of  the  Civil  War,  did  not  organize 
its  first  classes  until  1866.  The  opening 
of  the  Stevens  Institute  of  Technology  in 
1871  and  the  Sitvlev  College  of  Mechanical 
Arts  of  Cornell  University  in  1872,  was 
the  beginning  of  the  rapid  development 
of  schools  of  technology  throughout  the 
United  States,  in  nearly  of  which  electrical 
engineering  is  taught. 

The  American  Institute  of  Electrical 
Engineers  was  established  in  May.  1884, 
and  in  1885  had  300  members  and  asso- 
ciates, but  at  that  time  the  profession  had 
not  become  fully  specialized  and  of  its 
members  many,  if  not  most,  were  me- 
chanical engineers  who  regarded  electrical 
engineering  as  a branch  or  specialty  of 
their  main  profession.  This  was  the  gen- 
eral view  at  the  time  just  as  a quarter 
century  before  mechanical  engineering  had 
been  looked  unon  as  a branch  of  the  pro- 
fession of  civil  engineering. 

From  1890  on  the  electrical  industry  ex- 
panded so  rapidly  that  there  was  impera- 
tive call  for  men  of  the  right  training  and 
proper  caliber  to  undertake  the  putting 
into  concrete  form  and  appropriate  appli- 
cation the  new  ideas  that  were  constantly 
widening  the  scone  of  usefulness  of  elec- 
tricity. The  need  since  then  has  been  for 
closer  specialization,  and  a large  number 
of  young  men.  starting  active  careers  in 
the  last  decade  of  the  nineteenth  century, 
made  ranid  progress  to  prominence  be- 
cause of  specialization  in  a particular 
branch  of  the  electrical  industry. 

Of  the  electrical  engineering  graduates, 
a relatively  small  percentage  became  con- 
sulting engineers,  which  is  undoubtedly  due 
to  the  fact  that  manufacturing,  distribu- 
tion and  even  the  planning  and  completion 
of  electrical  Installations  are  to  a large  ex- 
tent organized  in  strong  corporate  enter- 
prises. This  is  necessarily  so  because  the 
interests  Involved  are  colossal,  diversified 
but  closely  interrelated  and  depend  for 
their  highest  success  upon  their  operation 
under  a unified  policy  as  interdependent 
parts  of  a harmonized  whole. 

With  achievement,  the  profession  of  elec- 
trical engineering  has  been  constantly  ac- 
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quiring  greater  Importance,  greater  dignity 
and  greater  responsibility.  It  is  a pro- 
fession which  calls  for  the  highest  intel- 
lectual qualities  or  at  least  such  of  them 
as  are  to  contribute  to  the  ever  expanding 
triumphs  of  electrical  science.  The  vast- 
ness of  accomplishment  already  achieved 
by  the  profession  seems  almost  like  magic, 
but  no  one  can  see  more  clearly  than  the 
engineer  himself  that  the  field  of  pro- 
gressive endeavor  in  the  discovery  of  new 
phenomena  in  and  the  making  of  new  ap- 
plications of  electricity  is  practically 
limitless. 

ELECTRICAL  ENGINEERING  CO.— 922 
E.  41st  St.,  Chicago.  111.  Manufacturer  of 
transformers.  President,  R.  A.  Connor; 
secretary  and  treasurer.  G.  C.  Jensen. 

ELECTRICAL  ENGINEERS  EQUIP- 
MENT CO. — 35  S.  Desplaines  St.,  Chicago, 
111.  Manufacturer  of  high-tension  and  sub- 
station equipment.  Business  established 
1910.  President,  F.  Woodmansee;  secre- 
tary, W.  McKerrow;  treasurer,  C.  W.  Pen- 
Dell;  general  manager,  E.  H.  Jacobs;  sales 
manager,  R.  T.  Calloway.  Sales  repre- 
sentatives. R.  Burnham,  21  Park  Row,  New 
York,  N.  Y.;  J.  C.  Barr,  84  State  St.,  Bos- 
ton, Mass.;  Vem  W.  Shear,  323  Ohio  Bldg., 
Akron,  Ohio;  Mill  Power  Supply  Co..  434 
Church  St.,  Charlotte.  N.  C.;  R.  M.  Heim, 
1309  Union  Trust  Bldg.,  Cincinnati,  Ohio; 
T.  R.  Jennings,  617  Ford  Bldg.,  Detroit, 
Mich.;  A*  T.  Vick.  1013  Rusk  Ave.,  Hous- 
ton, Tex.;  R.  L.  Lunt,  716  McKnight  Bldg., 
Minneapolis,  Minn.;  W.  H.  Fernholz,  Mack 
Bldg.,  Milwaukee,  Wis.;  Rutherford  & 
Uptegraph,  1st  National  Bank  Bldg.,  Pitts- 
burgh, Pa.;  Clapp  & Lamoree,  406  San 
Fernando  Bldg.,  Los  Angeles.  Cal.;  Gar- 
land Affalter,  Rialto  Bldg.,  San  Francisco, 
Cal.  * 

ELECTRICAL  INDUSTRY.— Considered 
in  its  entirety,  the  electrical  industry  ranks 
as  one  of  the  leading  industries  of  the 
United  States  being  exceeded  only  by 
agriculture  and  the  steam  railroads.  Based 
on  estimated  production  for  1920  the  stand- 
ing of  the  seven  leading  industries  is  as 
follows:  (1)  Agriculture;  (2)  railroads: 

(3)  electrical;  (4)  meat  packing  and 
slaughtering;  (5)  textiles;  (6)  Iron  and 
steel;  (7)  automobiles. 

The  electrical  industry  is  really  com- 
posed of  a number  of  principal  branches, 
each  of  which  is  itself  an  industry  of  no 
mean  proportions.  The  manufacturing 
branch  includes  the  design,  development 
and  production  of  all  forms  of  electrical 
machinery,  apparatus.  accessories  and 
supplies  used  in  all  of  the  industries,  in- 
cluding the  public  utilities  and  agriculture, 
in  all  of  the  professions,  in  the  world  of 
merce,  and  in  the  home.  The  electric  pub- 
lic utility  branch  includes  all  public  or 
privately  owned  plants  furnishing  electric 
light,  heat  and  power,  transportation  and 
communication  by  telephone,  telegraph  and 
radio.  The  mercantile  branch  includes  all 
establishments  for  the  purpose  of  distribut- 
ing electrical  goods,  such  as  Jobbers  and 
dealers  in  their  many  forms.  The  con- 
struction branch  includes  all  contractors 
and  many  engineers. 

Since  brief  historical  data  will  be  found 
separately  for  each  branch  under  the  re- 
spective classification  for  each,  no  attempt 
will  be  made  here  to  consider  the  early 
development  of  the  industry  as  a whole. 

It  is  estimated  that  the  investment  in 
the  whole  industry  is  $15,000,000,000,  and 
that  there  are  about  1,500,000  people  em- 
ployed. This  latter  figure  does  not  include 
electricians,  wiremen,  etc.,  employed  by  in- 
dustrial plants  In  other  industries,  of  which 
there  are  several  thousands. 

Electrical  production  and  income  from 
all  branches  for  1920  is  estimated  as  fol- 
lows: 

Central  stations  .. $ 900.000,000 

Electric  railways  — 800.000,000 

Telephone  service  650,000,000 

Telegraph  service  250,000,000 

Isolated  plants  200,000,000 

Miscellaneous  — — 250.000,000 

Manufacturing  2,260,000,000 


Total  $5,200,000,000 

These  figures  Indicate  an  average  ex- 
penditure for  electric  service  and  products 
of  about  $50  for  every  inhabitant  of  the 
United  States. 

The  potential  market  In  the  United 
States  is  indicated  by  the  1920  Government 
census,  which  shows  a population  of  105,- 
683,108.  Of  this  number  54,816,209  or  51.9% 
live  in  incorporated  communities  of  more 
than  2,500  inhabitants;  9,864.196  or  9.3% 
are  living  in  smaller  incorporated  com- 
munities and  41,002.703  or  38.8%  are  living 
in  country  districts.  There  are  20,481,700 
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dwellings  in  the  United  States,  of  which 
14,190,540  are  not  yet  wired  for  electricity. 
Of  these  4,993,490  are  within  territory 
served  by  central-station  service.  There 
are  6.362.502  farms  in  the  United  States 
and  340,000  farm-lighting  plants  In  use. 

Manufacturing.  (For  history  and  detailed 
statistics  see  Manufacturing,  electrical.) 
As  early  as  1860  electrical  apparatus  ap- 
peared in  the  United  States  census  among 
the  classified  industries,  when  two  estab- 
lishments. engaged  primarily  in  the  manu- 
facture of  electromagnetic  instruments, 
were  reported  with  products  valued  at 
$5,100.  In  the  census  report  of  1914,  1,030 
distinctly  electrical  establishments  were 
reported,  the  value  of  products  being  shown 
as  $335,170,194.  For  1920,  the  estimated 
value  of  products  is  $2,500,000,000,  and  the 
number  of  establishments  over  5,000.  The 
latter  figure  Includes  manufacturers  who 
are  commonly  classified  with  manufactur- 
ers in  other  industries  but  who  make  one 
or  more  electrical  products. 

The  total  capitalization  of  electrical  man- 
ufacturers is  estimated  at  $550,000,000  and 
the  total  number  of  employees  engaged  in 
this  branch  as  203,000. 

It  is  difficult  to  give  a clear  idea  as 
to  the  diversity  of  electrical  products,  other 
than  to  state  that  there  are  upwards  of 
2,500  separate  and  distinct  classifications 
of  such  products.  This,  of  course,  does  not 
take  into  consideration  the  countless  va- 
rieties and  types  of  each  general  classi- 
fication. 

There  are  at  least  50  major  lines  of  prod- 
ucts, each  one  of  which  would  be  an  in- 
dustry in  itself,  if  not  related  to  the  others. 
In  general,  electrical  products  are  often 
classified  according  to  services  for  which 
they  are  intended.  Such  classifications 
with  the  valfte  of  the  products  for  each 
for  the  year  1920,  are  as  follows:  Indus- 
trial, $350,000,000;  transportation,  $200,000,- 
000;  transmission,  $150,000,000;  generation, 
$150,000,000;  and  merchandise,  $2,000,000,- 
000.  This  latter  represents  only  electrical 
apparatus  used  in  the  consumption  and 
utilization  of  electrical  energy  in  the  house- 
hold, In  the  commercial  and  Industrial  field 
and  on  the  farm,  and  the  material  and 
devices  necessary  in  the  wiring  of  buildings 
for  such  apparatus. 

Utilities.  (For  history  and  detailed  sta- 
tistics, see  entry  under  each  separate  class 
of  utility.)  The  electrical  utilities,  com* 
prising  central-stations,  electric  railways, 
telephone  systems  and  telegraph  systems, 
both  wire  and  radio  (wireless),  constitute 
the  “backbone”  of  the  electrical  industry. 
The  total  capitalization  of  these  utilities  for 
1920  was  estimated  at  $12,988,513,479,  the 
number  of  employees  over  900,000,  and  the 
value  of  service  rendered  during  the  year 
estimated  at  $2,500,000,000. 

Statistics  covering  the  period  beginning 
in  1902  bring  out  some  interesting  facts  re- 
garding the  relationship  of  each  class  of 
utility  to  the  other.  For  instance,  in  all 
statistics  the  proportion  which  the  different 
items  for  the  telephone  and  telegraph  sys- 
tems bear  to  the  total  for  all  utilities  is 
surprisingly  constant  throughout  the  period. 
To  illustrate:  In  1902  the  capitalization  of 
telephone  companies  was  10.5%  of  the  to- 
tal capitalization  of  all  electric  utilities, 
in  1907  it  was  13%,  in  1912,  12.2%  and  In 
1917,  11.7%.  Likewise  in  1902  the  income 
from  telephone  service  represented  18.7% 
of  the  total  income  of  all  utilities  and  in 
1917  it  was  21.4%.  On  the  other  hand, 
there  has  been.  In  practically  every  case, 
a steady  increase  in  the  relative  im- 
portance of  electric  light  and  power  busi- 
ness. and  Just  as  certain  a decrease  in  the 
relative  importance  of  practically  all  items 
pertaining  to  the  electric  railway  Industry. 

The  income  of  central  stations  for  the 
year  1902  was  $86,700,605.  In  1907  It  reached 
$175,642,338.  an  increase  of  104.9%.  There 
was  a 72%  increase  between  the  years 
1907  to  1912,  and  In  1917  the  income  was 
$526,894,240,  an  increase  of  514.8%  over  the 
income  in  1902.  The  1920  income,  as  al- 
ready stated,  was  $900,000,000,  an  increase 
of  68%  over  1917.  In  1902  central-station 
revenue  represented  18%  of  the  total  reve- 
nue of  all  electric  utilities  and  in  1917  the 
percentage  had  increased  to  30.3%.  Elec- 
tric railway  income  in  1902  represented  54% 
of  the  total  income  of  all  utilities,  while 
In  1917  it  had  decreased  to  42%. 

For  1920,  central-station  revenue  is  35% 
of  the  total,  railway  revenue  32%.  telephone 
revenue  22%,  and  telegraph  revenue  10%. 
So,  for  the  first  time  in  the  history  of  the 
electrical  Industry  central-station  revenues 
have  exceeded  those  of  electric  railways. 

Financial  comparisons  further  disclose 
the  fact  that  during  the  period  1912  to  1917 


expenses  "of  all  utilities  have  increased 
much  more  rapidly  than  the  income.  The 
total  net  income  of  the  electric  railways 
actually  decreased  $6,000,000,  or  6.7%  dur- 
ing this  period.  This  unsatisfactory  show- 
ing has  been  due  to  the  increased  costs 
of  materials,  higher  wages,  higher  taxes, 
interest  rates,  etc.,  while  few  Increases  in 
fares  were  made  prior  in  1918.  For  the 
period  between  1917  and  1920  an  improve- 
ment was  shown. 

Isolated  Plants.  The  value  of  the  pro- 
duction of  Isolated  plants  for  1920  Is  esti- 
mated at  $200,000,000.  While  there  has 
been  no  notable  increase  in  the  number  of 
isolated  plants  in  office  buildings  and  fac- 
tories during  the  past  two  years,  there  has 
been  a most  interesting  development  In 
such  isolated  plants  as  new  ships,  as  well 
as  in  farm  light  and  power  plants.  Of  the 
latter,  there  were  in  1920,  340.000  in  service. 

In  1914  there  were  205,590  industrial  es- 
tablishments that  used  mechanical  power 
of  all  kinds.  Of  this  total  21.9%  or  4,929,967 
hp.  was  utilized  in  electric  motors  by  estab- 
lishments generating  their  own  electrical 
energy.  This  would  indicate  that  there 
were  about  45,000  isolated  electric  plants  in 
1914  operations  solely  in  connection  with  in- 
dustrial enterprises.  This  figure  does  not 
include  isolated  plants  operated  by  mines, 
stores,  hotels,  office  buildings,  public  build- 
ings. schools,  etc.  There  has  been  little 
increase  in  this  class  of  plants  during  the 
past  few  years. 

Mercantile  and  Construction.  The  mer- 
cantile branch  of  the  industry  includes  all 
establishments  for  the  purpose  of  distrib- 
uting electrical  goods.  In  1920  there  were 
approximately  500  electrical  jobbers,  or 
wholesale  distributors,  in  the  United  States 
and  Canada,  whose  business  amounted  to 
$400,000,000.  During  the  same  year  there 
were  6721  dealers  who  handled  electrical 
goods  exclusively  and  28,858  other  retail 
establishments  that  sold  electrical  goods. 
There  were  also  3410  electric  central  sta- 
tions that  sold  merchandise  at  retail.  For 
the  so-called  “merchandising  lines,”  which 
includes  all  electrical  goods  sold  by  retail- 
ers, such  as  household  appliances,  lamps, 
small  motors,  etc.,  the  usual  channel  of  dis- 
tribution is  from  manufacturer  to  Jobber  to 
retailer  to  consumer.  The  tendency  in  the 
industry  is  to  follow  to  an  increasing  extent 
this  method  of  distribution.  For  a more 
detailed  analysis  of  merchandising  practice 
see  Merchandising,  electrical. 

The  erection,  operation  and  maintenance 
of  electric  power  stations  and  the  wiring 
for  electric  light  and  power  service  in  the 
home,  office  and  factory  has  called  for  spe- 
cialized ability  which  has  led  to  the  rapid 
development  of  the  engineering  and  con- 
struction, or  contracting  branches  of  the 
industry.  A more  detailed  statement  of 
both  engineering  and  contracting  will  be 
found  under  the  headings,  Electrical  engi- 
neering, and  Contracting,  electrical. 

By  no  means  the  least  important  branch 
of  the  Industry  is  the  publicity  branch  as 
represented  by  the  electrical  press.  Elec- 
trical trade  and  technical  publications  have 
been  closely  identified  with  the  development 
of  the  industry  from  its  inception  and  In 
later  years  have,  as  a natural  development, 
divided  themselves  into  specialized  groups 
covering  the  activities  of  individual 
branches  of  the  industry,  or  in  other  in- 
stances, one  or  more  functions,  such  as 
contracting  or  merchandising.  A complete 
list  of  independent  electrical  publications 
is  given  under  Periodicals,  electrical. 

For  more  detailed  treatment  of  the 
branches  of  the  industry,  see  Central- 
station  electricity  service;  Central-station 
facts  and  figures;  Contracting,  electrical; 
Electrical  engineering;  Electrochemical  in- 
dustry; Jobbing  and  jobbers  of  electrical 
supplies;  Manufacturing,  electrical;  Mer- 
chandising, electrical:  Radio  communica- 
tion, development  and  status  of;  Railways, 
electric,  development  of;  Railways,  elec- 
tric, statistics  of;  Submarine  cable  teleg- 
raphy; Telegraphy,  land  line,  commercial 
and  technical  progress  in;  Telephony,  de- 
velopment of;  Telephone  servioe  statistics. 

ELECTRICAL  JOBBING.— See  Jobbing 
and  jobbers  of  electrical  supplies. 

ELECTRICAL  JOURNALS  OR  PERIOD- 
ICALS.— See  Periodicals,  electrical,  for  a 
complete  list  of  American  and  Canadian 
eh  ctrical  technical  and  trade  journals  hav- 
ing a national  circulation. 

ELECTRICAL  MANUFACTURERS’ 
CLUB,  THE. — Organized  in  1905.  Reorgan- 
ized under  present  name  in  1911.  An  asso- 
ciation of  individuals  actively  engaged  in 
the  manufacture  of  materials  used  in  con- 
nection with  the  electrical  industry.  The 
object  of  the  Club  is  to  gather  and  dis- 
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seminate  information  relating  to  the 
broader  economic  aspects  of  the  industry  in 
the  United  States.  Close  affiliation  with 
the  Electric  Power  Club  and  the  Asso- 
ciated Manufacturers  of  Electrical  Sup- 
plies is  maintained  by  representation  on 
the  Electrical  Manufacturers’  Council. 
The  membership  of  the  Club  is  limited  to 
130;  at  present  there  are  no  vacancies. 
Regular  meetings  are  held  twice  a year, 
usually  at  Hot  Springs,  Va.,  or  some  simi- 
lar resort,  in  May  and  November. 

Officers  for  1920-1921  are:  President, 
LeRoy  ‘ Clark,  president,  the  Safety  Insu- 
lated Wire  & Cable  Co.,  114  Liberty  St.. 
New  York.  N.  Y.;  secretary,  Fred  L. 
Bishop,  general  manager,  the  Hartford 
Faience  Co.,  Hartford,  Conn.;  treasurer,  S. 
B.  Condit,  Jr.,  president  Condit  Electrical 
Mfg.  Co.,  South  Boston,  Mass.;  commissary. 
F.  W.  Sanford,  Edison  Lamp  Works  of 
General  Electric  Co.,  Harrison.  N.  J. 

ELECTRICAL  MANUFACTURERS 
EQUIPMENT  CO.— 712  Postal  Telegraph 
Bldg..  Chicago,  111.  Manufacturer  of  coil 
winding,  taping  and  forming  machines.  F. 
B.  Scgur,  sole  owner. 

ELECTRICAL  MANU  FACTURING.— See 
Manufacturing,  electrical. 

ELECTRICAL  MFG.  CO.,  THE.— 4149  E 
79th  St.,  Cleveland,  Ohio.  Manufacturer  of 
switches,  switchboards,  panelboards,  etc. 
Business  established  1905.  President  and 
general  manager,  F.  T.  Kovar;  vice-presi- 
dent, J.  V.  Becka;  secretary  and  treasurer. 
J.  F.  Jirka. 

ELECTRICAL  MEASURING  INSTRU- 
MENTS.— See  Instruments,  electrical  meas- 
uring. 

ELECTRICAL  MERCHANDISING.— See 

Merchandising,  electrical,  analysis  of  suc- 
cessful methods  for;  also  Merchandising, 
electrical,  present  status  and  prospects  of. 

ELECTRICAL  PRODUCTS  CORP.— 1128- 
34  W.  16th  St.,  Los  Angeles,  Cal.  Manu- 
facturer of  stage-lighting  equipment,  elec- 
tric signs,  incandescent  and  portable  lamps. 
Business  established  1911.  President  and 
general  manager,  Paut  D.  Howse;  vice- 
president  and  sales  manager,  L.  R.  Lautler- 
stein;  • secretary  and  treasurer,  R.  H. 
Malone. 

ELECTRICAL  PRODUCTS  MFG.  CO.— 69 

Sprague  St.,  Providence,  R.  I.  Manufac- 
turer of  radio  equipment.  Business  estab- 
lished 1919.  President,  Frank  E.  Dyson: 
vice-president,  Thomas  P.  Ziblin;  secretary 
and  general  manager,  H.  A.  McAvoy; 
treasurer,  Charles  Eddy.  Sales  representa- 
tives. Pacent  Electric  Co.,  Inc.,  150  Nassau 
St.,  New  York.  N.  Y. 

ELECTRICAL  REFRACTORIES  CO. 
THE. — East  Palestine,  Ohio.  Manufacturer 
of  refractories  for  electric  heating  devices. 
President  and  sales  manager,  F.  E.  Owen: 
vice-president  and  general  manager,  F.  C. 
Simms;  secretary  and  treasurer,  C.  W.  Wil- 
liams. 

ELECTRICAL  REFRIGERATING  CO.. 
INC.,  THE.— 130  E.  15th  St.,  New  York, 
N.  Y.  Manufacturer  of  electric  refrigera- 
tors. President,  E.  T.  Williams;  vice-pres- 
ident and  treasurer,  William  O.  Smith; 
secretary,  Henry  1.  Moody. 

ELECTRICAL  SAFETY  CONFERENCE. 
—Organized  in  1918.  A voluntary  associa- 
tion of  representatives  of  national  organ- 
izations interested  in  questions  affecting 
accident  hazards  arising  from  the  design, 
construction  and  installation  of  electrical 
appliances.  These  organizations  arc  known 
as  co-operating  organizations  and  are  at 
present  as  follows;  The  Electrical  Manu- 
facturers’ Council,  representing  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies 
and  the  Electric  Power  Club;  the  Bureau 
of  Standards  of  the  United  States  Govern- 
ment; Underwriters’  Laboratories;  the  Na- 
tional Workmen’s  Compensation  Service 
Bureau.  Each  of  the  foregoing  is  repre- 
sented by  two  members  of  the  Conference. 

The  purpose  is  to  promote  by  co-opera- 
tive effort  the  orderly,  consistent  and  proper 
development  of  practice  in  electrical  manu- 
factures and  installations  wdth  regard  to 
accident  hazards;  to  serve  as  a medium  of 
discussion  of  questions  concerning  elec- 
trical safety;  to  develop  standards  for  the 
construction  and  test  of  appliances  and  for 
their  application  and  installation;  to  inter- 
pret the  application  of  electrical  safety 
codes  both  in  regard  to  general  principles 
and  in  regard  to  particular  appliances. 

The  work  of  the  Conference  Is  conducted 
chiefly  through  the  medium  of  specially 
appointed  committees  whose  members  may 
or  may  not  be  members  of  the  Conference 
itself.  These  committees  investigate  spe- 
cial phases  of  electrical  problems  within 
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the  purpose  of  the  Conference  as  above 
stated  and  through  co-operative  effort  with 
organizations,  with  industries,  and  with 
inspection  authorities  of  insurance  organ- 
izations, state  and  municipalities,  develop 
standards  for  particular  classes  of  ap- 
paratus and  machinery. 

The  co-operation  and  assistance  of  all 
organizations  and  Individuals  interested  in 
accident  prevention  and  safe  practice  in 
the  electrical  field  is  invited  and  solicited. 
The  work  at  present  in  progress  by  sub- 
committees includes  the  following  subjects: 
Industrial  controllers,  rotating  machinery, 
switchboards,  circuit  breakers.  Other 
topics  are  under  consideration  for  early  at- 
tention. Standards  adopted  by  the  Confer- 
ence will  be  printed  for  distribution.  The 
Conference  holds  four  regular  meetings 
each  year.  The  present  officers  are:  Chair- 
man, A.  H.  Moore,  General  Electric  Co., 
Schenectady,  N.  Y.;  secretary-treasurer, 
Dana  Pierce,  25  City  Hall  Place,  New  York, 
N.  Y. 

ELECTRICAL  SPECIALTY  MFG.  CO.— 
61  Beaufort  St.,  Providence,  R.  I.  Manu- 
facturer of  conduit  outlet  boxes  and  service 
entrance  bushings. 

ELECTRICAL  SUPPLY  JOBBERS  AS- 
SOCIATION.— An  association  made  up  of 
corporations,  firms  and  individuals  engaged 
In  the  business  of  marketing,  distributing 
and  jobbing  electrical  supplies  of  all  kinds. 
The  present  Association  was  organized  in 
1909.  It  is  essentially  an  educational  insti- 
tution, its  principal  activities  being  given 
to  gathering  statistics  on  the  cost  of  opera- 
tion, publicity  advertising  and  the  discus- 
sion of  problems  of  interest  to  the  Jobbing 
branch  of  the  electrical  Industry.  The 
membership  is  now  about  200.  Franklin 
Overbagh,  411  S.  Clinton  St.,  Chicago,  111., 
is  general  secretary,  and  Thomas  M.  Debe- 
voise,  62  Cedar  St.,  New  York,  N.  Y.,  gen- 
eral counsel.  The  Association  is  divided 
into  three  divisions,  Atlantic.  Central  and 
Pacific.  F.  S.  Stow  is  chairman  and  E. 
Donald  Tolies,  166  Broadway,  New  York, 
N.  Y.,  secretary  of  the  Atlantic  Division ; 
W.  R.  Herstein  is  chairman  of  the  Central 
Division;  and  C.  C.  Hillis  is  chairman  and 
Albert  H.  Elliott,  502  Flatiron  Bldg.,  San 
Francisco,  Cal.,  secretary  of  the  Pacific 
Division.  The  general  secretary's  office 
being  located  in  the  Central  Division,  it 
has  no  secretary.  Meetings  of  the  main 
body  are  held  twice  a .year,  once  in  the 
spring  and  once  in  the  fall.  Divisional 
meetings  are  held  quarterly  at  central 
points.  The  association  publishes  a month- 
ly bulletin  known  as  “The  Reminder,”  of 
which  Franklin  Overbagh  is  editor. 

In  March,  1921,  the  Association  appointed 
E.  Donald  Tolies,  secretary  of  the  Atlantic 
Division,  to  the  newly  created  office  of  na- 
tional representative  of  the  Electrical  Sup- 
ply Jobbers  Association.  As  national  rep- 
resentative, Mr.  Tolies  is  engaged  in  a 
comprehensive  campaign  to  rid  the  jobbing 
branch  of  the  electrical  industry  of  various 
economic  wastes. 

ELECTRICAL  SUPPLY  JOBBERS*  AS- 
SOCIATION, ATLANTIC  DIVISION.— Sec- 
retary, E.  Donald  Tolies,  52  Broadway,  New 
York,  N.  Y. 

ELECTRICAL  SUPPLY  JOBBERS*  AS- 
SOCIATION, CENTRAL  DIVISION.— No 

divisional  secretary.  General  secretary, 
Franklin  Overbagh,  411  South  Clinton  St., 
Chicago.  111. 

ELECTRICAL  SUPPLY  JOBBERS*  AS- 
SOCIATION, PACIFIC  COAST  DIVISION. 

— Secretary,  Albert  H.  Elliott,  502  Flatiron 
Bldg.,  San  Francisco,  Cal. 

ELECTRICAL  SUPPLY  JOBBING.— See 
Jobbing  and  Jobbers  of  electrical  supplies. 

ELECTRICAL  SUPPLY  MANUFACTUR- 
ERS* ASSOCIATION  (CANADA).— Secre- 
tary. J.  A.  McKay,  Room  206,  110  Church 
St.,  Toronto,  Ont.,  Can. 

ELECTRICAL  TRADE  ASSOCIATION 
OF  C A N A D A. — Secretary.  William  R. 
Stavely,  Royal  Insurance  Bldg.,  Montreal. 
Que.,  Can. 

ELECTRICIAN. — A person  well  versed  in 
electrical  sciences  and  arts.  This  term  has 
been  used  in  this  broad  sense  almost  from 
the  beginning  of  the  Btudy  of  phenomena. 
In  the  older  days  even  scientists  who  in- 
vestigated electrical  phenomena  were  com- 
monly called  electricians.  In  the  United’ 
States  the  term  is  now  generally  restricted 
to  an  electrical  worker  experienced  in  the 
installation  and  maintenance  of  electric 
wiring  and  equipment. 

ELECTRICITY. — From  the  earliest  ob- 
servations of  electrical  phenomena  until 
recently  attempts  to  explain  what  was  tak- 


ing place  have  been  unsatisfactory,  and 
the  nature  of  electricity  has  been  a 
mystery. 

Benjamin  Franklin  suggested  the  theory 
that  electricity  Is  a fluid  which  exists  nor- 
mally in  all  bodies.  If  some  of  this  fluid  is 
removed,  the  body  becomes  charged  nega- 
tively. If  an  excess  of  the  fluid  is  present 
in  a body,  it  is  charged  positively.  Por- 
tions of  this  fluid  repel  each  other  but  are 
attracted  by  matter.  Since  bodies  with 
less  than  the  normal  amount  of  this  fluid 
repel  each  other,  it  would  seem,  according 
to  this  theory,  that  matter  repels  matter, 
which  is  a conclusion  not  In  accord  with 
Newton’s  law  of  gravitation. 

Syfnner  proposed  a two-fluid  theory  as- 
suming the  existence  of  positive  and  nega- 
tive fluids  which  attract  each  other,  but 
positive  repels  positive  and  negative  repels 
negative.  Normally  these  two  fluids  exist 
in  equal  amounts  in  all  bodies  and  therefore 
neutralize  each  other.  If  some  of  the  nega- 
tive fluid  is  removed,  or  if  positive  fluid  is 
added  to  a body,  it  becomes  positively 
charged,  while  if  positive  fluid  is  removed, 
or  negative  fluid  added,  it  Is  negatively 
charged. 

Faraday  and  Maxwell  conceived  of  elec- 
tric charges  as  strains  in  the  ether  in  the 
vicinity  of  the  charged  bodies. 

Recently  a new  theory  has  grown  out 
of  experiments  on  the  electric  discharge 
through  vacuum  tubes  and  various  other 
phenomena.  This  Is  the  electron  theory. 
According  to  this  theory  electricity  con- 
sists of  exceedingly  minute  negatively 
charged  particles,  originally  called  cor- 
puscles by  J.  J.  Thomson,  but  now  called 
electrons.  These  particles  always  have  the 
same  mass  and  the  same  charge  no  matter 
from  what  substance  they  come.  Positive 
electricity  has  not  been  isolated,  but  the 
removal  of  electrons  from  a body  leaves 
that  body  positively  charged.  The  appli- 
cation of  this  theory  seems  to  explain  and 
co-ordinate  in  a remarkable  manner  a great 
number  of  phenomena  which  at  first  ap- 
pear to  be  unrelated.  (See  Electron 
theory.) 


fcL-fcCTKiciTY  IN  MARINE  AND 
NAVAL  SERVICE.-See  Marine  and  naval 
applications  of  electricity. 

ELECTRICITY  IN  THE  HOUSEHOLD.— 

See  Household  applications  of  electricity. 

ELEOTRICITY  supply  from  cen- 
TRAL  STATIONS. — See  Central-station 
electricity  supply;  Central-station  facts 
and  figures. 


ELECTRIFICATION. — The  characteristic 
property  of  a substance  of  exerting  a force 
on  small  particles  after  being  rubbed  with 
silk,  flannel  or  similar  material.  This  prop- 
erty was  first  observed  on  amber,  whose 
Latin  name  is  electrum,  from  which  the 
word  electricity  is  derived.  A body  that  is 
electrified  is  said  to  be  charged  with  elec- 
tricity. In  1734  DuFay  discovered  that 
there  are  two  kinds  of  electrification.  A 
glass  rod,  when  rubbed  with  silk,  will  repel 
another  glass  rod  which  has  been  treated 
the  same  way.  A rod  of  hard  rubber,  when 
rubbed  with  cat’s  fur,  will  repel  another 
rod  which  has  also  been  rubbed  with  fur, 
but  it  will  attract  the  glass  rod  electrified 
as  above.  These  two  manifestations  Indi- 
cate two  kinds  of  electricity.  Charges  like 
that  on  the  rubber  when  rubbed  with  cat’s 
fur  are  called  negative  and  charges  like 
that  on  the  glass  are  called  positive.  In 
modern  electrical  theory  a body  is  electri- 
fied when  it  has  either  an  excess  or  de- 
ficiency of  electrons.  See  Electron  theory. 
When  a body  is  electrified,  equal  amounts 
of  positive  and  negative  electricity  are  de- 
veloped. The  quantity  of  the  electrification 
or  electric  charge  is  measured  by  the  force 
it  exerts  on  unit  charge.  The  symbol  for 
charge  Is  q. 

The  word  electrification  Is  also  used  in 
a broader  sense  to  refer  to  the  process  of 
equipping  a plant,  institution  or  system 
with  electric  power  in  place  of  some  Other 
kind  of  power.  For  instance,  railroad  elec- 
trification— equipment  of  a railroad  system 
with  electric  locomotives  to  replace  steam 
locomotives.  Factory  electrification— re- 
placement of  mechanical  power  transmis- 
sion within  the  plant  by  electric  trans- 
mission and  motor  drive  of  the  machinery 
In  many  cases  electrification  includes 
change  to  electric  lighting  and  heating  as 
well  as  electric  power,  as  in  electrification 
of  the  home.  Also  see  Steam  railroad  elec- 
trification. 


ELECTRIFICATION  OF  STEAM  RAIL- 
ROADS,— See  Steam  railroad  electrification, 
development  of;  Steam  railroad  electrifica- 
tion, economies  and  other  advantages  of. 


ELECTRIK  MAID  BAKE  SHOPS.— 209 
Dakota  Bldg.,  St.  Paul,  Minn.  Manufac- 
turer of  electric  ovens.  Business  estab- 
lished 1919.  General  manager,  W.  C. 
Levey;  sales  manager,  Allan  L.  Firestone. 

ELECTRION. — Trade  name  for  farm 
lighting  and  power  plants  manufactured 
by  the  Canadian  Linderman  Co.,  Ltd., 
Woodstock,  Ont.,  Can. 

ELECTRIS. — Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  549  W.  Washington  St.,  Chicago, 
111. 

ELECTRO. — Trade  name  for  motor- 
driven  grinders,  drills,  hammers  and  other 
tools  manufactured  by  the  Electro-Mag- 
netic Tool  Co.,  2902  Carroll  Ave.,  Chicago, 
111. 

ELECTROBATER. — Trade  name  for  elec- 
tric incubator  manufactured  by  the  Cyphers 
Incubator  Co.,  Buffalo,  N.  Y. 

ELECTRO  CHEMICAL  CO.,  THE.— Ill 
W.  Court  St.,  Dayton,  Ohio.  Manufacturer 
of  electrolyzers.  President,  treasurer  and 
general  manager,  E.  E.  Niswonger;  vice- 
president,  D.  R.  Niswonger;  secretary,  H. 
P.  Williamson. 

ELECTRO  - CHEMICAL  ENGRAVING 
CO.,  THE. — Brooklyn,  N.  Y.  Manufacturer 
of  electrical  instrument  dials  and  name 
plates  for  electrical  machinery.  Business 
established  1900.  President  and  treasurer, 
Frederick  E.  Switzer;  vice-presidents,  N. 
L.  Jacobus,  F.  H.  Southwick,  R.  Schlezin- 
ger;  secretary  and  sales  manager,  N.  L. 
Jacobus;  treasurer,  N.  L.  Jacobus.  Main 
office,  440-458  19th  St.,  Brooklyn,  N.  Y. 
Branch  office,  62  Vanderbilt  Ave.,  New 
York,  N.  Y. 

ELECTRO  DYNAMIC  CO.— Bayonne,  N 
J.  Manufacturer  of  electric  motors  and 
generators.  Business  established  1880. 
President,  Henry  R.  Carse;  vice-president, 
Henry  R.  Sutphen;  secretary,  H.  A.  G. 
Taylor;  treasurer,  T.  C.  Dawson;  general 
manager,  C.  R.  Mudge;  sales  manager,  D. 
B.  Wilson.  Main  office  and  factory,  Ave.  A 
& North  St.,  Bayonne,  N.  J.  Branch  office, 
Marshall  Bldg.,  Cleveland,  Ohio.  Sales 
representatives,  Corte  Engineering  Co., 
Woolworth  Bldg.,  New  York,  N.  Y.;  Cool- 
baugh  & Gledhill,  Bulletin  Bldg.,  Philadel- 
phia, Pa.;  H.  A.  Rapelye,  Oliver  Bldg., 
Pittsburgh,  Pa.;  Hodgart  & Co.,  Peoples 
Gas  Bldg.,  Chicago,  111.;  C.  E.  Wise,  Book 
Bldg.,  Detroit,  Mich.;  A.  J.  Kutchera,  2nd 
National  Bank  Bldg.,  Wilkes-Barre,  Pa.; 
Irving  Samuels,  Hunsicker  Bldg.,  Allen- 
town, Pa.;  Coolbaugh  & Gledhill,  88  Broad 
St.,  Boston,  Mass.;  H.  P.  Foley  Co.,  806 
12th  St„  N.  W.,  Washington,  D.  C.;  Coast 
Equipment  Co.,  Merchants  Exchange,  San 
Francisco,  Cal. 

ELECTRO. MAGNETIC  TOOL  CO.— Chi- 
cago, 111.  Manufacturer  of  portable  electric 
tools.  Business  established  1910.  President, 
A.  D.  Lundy;  vice-president  and  general 
manager,  J.  S.  Knowlson;  secretary,  J.  N. 
Hatch;  treasurer  and  sales  manager,  G.  L. 
Neucomb.  Main  office  and  factory,  2902 
Carroll  Ave.,  Chicago,  111.  Branch  office, 
426  Broome  St.,  New  York,  N.  Y. 

ELECTRO  MAGNETIZER  CO.— 830  Mar- 
ket St.,  San  Frapcisco,  Cal.  Manufacturer 
of  magnetizers. 

ELECTRO  SERVICE  CO.— Marietta,  Ga. 
Manufacturer  of  lightning  arresters  and 
air-break  switches.  Business  established 
1919.  President  and  treasurer,  G.  N.  Lem- 
mon; vice-president  and  secretary,  C.  E. 
Bennett;  vice-president,  E.  A.  Thornwell. 
Sales  representatives,  Memco  Engineering 
& Mfg.  Co.,  New  York,  N.  Y.;  R.  W.  Lillie 
Corp.,  Boston,  Mass.,  and  New  York,  N.  Y.; 
Albrecht-Henderson  Co.,  Pittsburgh,  Pa.: 
Mill  Power  Supply  Co.,  Charlotte.  N.  C.; 
E.  A.  Thornwell,  Atlanta,  Ga.;  W.  R.  Hen- 
drey  Co.,  Seattle,  Wash. 

ELECTRO  STEAM  RADIATOR  CO.— 18 
W.  Monroe  St.,  Chicago,  111.  Manufacturer 
of  electric  radiators. 

ELECTROBESTOS. — Trade  name  for  in- 
sulating material  manufactured  by  H.  W. 
Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y. 

ELECTRO- BOIL. — Trade  name  for  elec- 
tric Immersion  heater  manufactured  by  the 
Milwaukee  Mfg.  Co.,  1316  Fond  du  Lac 
Ave.,  Milwaukee,  Wis. 

ELECTROCARDIOGRAPHS.— Some  years 
ago  it  was  discovered  that  every  muscular 
contraction  is  attended  by  the  production 
of  an  electric  current.  It  was  later  found 
that  the  current,  the  action  current  as  it 
is  called,  produced  by  the  action  of  the 
heart  muscles  produces  differences  in  po- 
tential on  the  surfaces  of  the  body.  This 
potential  difference  can  be  detected  by 
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extremely  sensitive  galvanometers;  how- 
ever, the  currents  are  so  brief  in  duration 
that  the  ordinary  sensitive  galvanometers 
cannot  follow  them  and  a special  apparatus 
called  the  electrocardiograph  must  be  used 
to  study  these  currents. 

The  essential  parts  of  this  equipment  are 
a galvanometer,  a photographic  recorder 
and  control  equipment.  If  a wire  carrying 
a current  is  held  in  a magnetic  field  the 
wire  is  stretched  from  a straight  line  into 
an  arc.  This  principle  is  utilized  by  the 
galvanometer  used  in  this  equipment;  the 
amplitude  of  the  arc  being  proportional  to 
the  strength  of  the  current,  the  deflection 
provides  a means  of  measuring  the  current. 
This  deflection  is,  of  course,  very  small 
and  is  measured  by  photographing  the 
moving  wire  through  magnifying  lenses 
which  magnify  900  times.  The  photograph 
is  taken  on  a moving  film,  time  being 
marked  on  the  film  by  a shutter  which  ro- 
tates at  a known  speed.  Though  these 
outfits  are  designed  primarily  for  medical 
research,  their  extreme  sensitivity  and  the 
permanent  graphic  record  obtained  makes 
the  instrument  of  value  to  the  physical 
laboratory  as  well.  It  is,  in  fact,  a highly 
special  type  of  oscillograph,  which  see. 

Manufacturers: 

Hindle,  Charles  F..  45  Spring  St.,  Ossin- 
ing. N.  Y.  “American.” 

ELECTROCHEMICAL  EQUIVALENT.— 

The  weight  In  grams  of  an  element  that 
is  liberated  through  electrolysis  by  one 
coulomb  of  electricity.  The  electrochemical 
equivalent  of  hydrogen  is  0.01044  milligrams 
per  coulomb  and  of  oxygen  0.0829. 

ELECTROCHEMICAL  INDUSTRY.— Thr 

industry  in  which  the  science  of  electro- 
chemistry is  applied  to  a large  number  of 
commercial  processes.  Some  industrial 
plants  are  wholly  electrochemical,  while 
others  are  established  chemical  or  metal- 
lurgical plants  using  more  or  less  electro- 
chemical processes.  That  branch  of  the 
electrochepiical  industry  dealing  with  the 
production  of  primary  and  storage  bat- 
teries is  very  often  considered  to  be  also  a 
direct  branch  of  the  strictly  electrical  in- 
dustry which  handles  most  of  the  batteries 
manufactured.  Inasmuch  as  this  branch  is 
described  under  batteries,  it  will  not  be 
discussed  further  here.  The  other  division 
of  the  electrochemical  industry,  which  is 
by  far  the  most  diversified  and  most  im- 
portant, may  be  divided  into  three  general 
branches  according  to  the  nature  of  the 
processes  involved. 

The  oldest  of  these  three  branches  is 
that  using  electrolytic  processes.  While 
this  branch  had  its  beginnings  over  sixty 
years  ago,  its  development  was  not  possible 
until  the  commercial  perfection  of  d-c.  gen- 
erators gave  a sufficiently  large  source  of 
energy.  From  that  time  on  its  development 
has  been  rapid  and  electrolytic  processes 
are  constantly  applied  to  countless  mate- 
rials, articles  and  parts. 

Another  very  important  class  of  pro- 
cesses, whose  extensive  development  has 
been  rather  recent,  principally  within  the 
last  six  years,  is  that  of  electric  furnace  or 
electrothermal  processes.  The  recent 
World  War,  with  its  great  demand  for  spe- 
cial alloy  steels,  aluminum,  abrasives  and 
other  materials  that  cannot  be  produced 
in  other  ways,  is  responsible  for  this  recent 
very  rapid  growth.  In  1915  there  were  only 
213  electric  furnaces  operating  in  the  world, 
while  in  1920  it  is  estimated  there  were 
1390,  an  increase  of  650%  in  five  years. 
The  future  development  of  electric  furnace 
applications  is  bound  to  be  rapid  also,  and 
is  limited  only  by  the  supply  of  electrical 
energy  in  large  quantities  and  at  low  cost, 
and  it  is  therefore  closely  linked  with 
hydroelectric  development. 

The  third  class  involves  electric  dis- 
charges through  gases,  which  produce  dif- 
ferent chemical  reactions,  according  to  the 
nature  of  the  discharge.  As  yet  little  prog- 
ress has  been  made  in  this  class  and  its 
processes  are  not  anywhere  near  as  im- 
portant from  a commercial  standpoint  as 
either  of  the  other  two  classes. 

Of  the  electrolytic  processes,  probably  the 
oldest  and  most  widely  applied  is  that  of 
electroplating.  In  electroplating  the  object 
which  is  to  receive  a coating  of  metal  is 
employed  as  a cathode  in  a solution  of  a 
salt  of  the  metal.  Many  small  parts  or  one 
large  one  may  be  plated  at  a time,  by  sus- 
pending them  from  hooks  or  arranging 
them  so  that  they  are  in  continuous  motion 
and  tumble  over  each  other  and  present 
successively  all  parts  of  their  surfaces  to 
the  electroplating  action  of  the  current 
It  is  estimated  that  the  number  of  parts 
treated  in  this  manner  daily  runs  up  into 


millions.  The  metals  deposited  include  gold 
and  silver,  used  largely  on  jewelry  and 
tableware,  and  nickel,  zinc,  copper  ant’ 
brass  which  are  used  for  protective  pur- 
poses as  well  as  appearance. 

The  electrolytic  refining  of  metals  is  also 
a very  important  part  of  the  industry.  In 
these  processes  the  starting  material  is  ar 
highly  concentrated  alloy  of  the  metal,  and 
the  purpose  is  to  remove  the  impurities  and 
recover  not  only  the  principal  metal  in 
its  pure  form,  but  also  the  foreign 
metals,  especially  the  precious  metals.  The 
impure  metal  is  made  the  anode  and  the 
principle  of  the  process  is  to  dissolve  it  into 
the  electrolyte  from  which  it  is  deposited 
on  the  cathode  in  pure  form.  The  precious 
metals  are  either  not  dissolved  or,  if  they 
are,  remain  in  the  electrolyte.  Copper  is 
the  most  Important  metal  refined  in  this 
manner,  but  the  processes  also  include  sil- 
ver, gold,  zinc,  lead,  nickel,  iron,  tin,  bis- 
muth and  cadmium. 

The  electrolysis  of  water  and  other  solu- 
tions to  get  gases  is  also  accomplished  on 
a commercial  scale.  Some  hydrogen  and 
oxygen  are  produced  in  this  manner,  but 
the  production  of  chlorine  and  chlorates  is 
more  important.  The  chief  application  of 
electrolytic  chlorine  is  for  the  manufacture 
of  bleaching  powder  (chloride  of  lime) 
Other  important  applications  are  the  manu- 
facture of  carbon  tetrachloride,  the  detin- 
nlng  of  tin  scrap  with  the  production  of  tin 
tetrachloride,  the  manufacture  of  hydro- 
chloric acid,  sulphur  chloride,  acetylene 
tetrachloride,  etc.  One  use  of  the  chlorate 
produced  is  in  the  manufacture  of  bichlo- 
ride phosphate  fertilizers. 

In  electric  furnace  processes  the  reaction 
taking  place  does  not  differ  from  ordinary 
chemical  and  metallurgical  reactions.  The 
difference  is  that  the  heat  required  for  the 
reaction  is  produced  electrically,  but  if  the 
sa me  heat  would  be  generated  in  some 
other  way  the  reactions  would  be  identical. 
Its  advantages  are,  however,  that  a much 
higher  temperature  may  be  produced,  and 
the  control  of  temperature  and  chemical 
nature  of  the  atmosphere  is  much  more 
simple.  Its  only  disadvantage  is  the  cost 
of  energy. 

One  of  the  first  and  most  important 
products  of  the  electric  furnace  is  artificial 
graphite,  first  produced  by  Dr.  Achcson. 
Tt  is  used  for  electrodes  in  many  other  elec- 
tric furnace  and  electrolytic  processes  and 
also  as  a lubricant,  polish,  in  paint,  etc 
Silicon  carbide  is  also  made  in  the  electric 
furnace  and  is  widely  used  as  an  abrasive 
and  a refractory,  under  the  trade  names 
carborundum,  crystolon.  etc.  Others  made 
in  a similar  manner  are  artificial  emery  or 
alundum.  aloxite.  siloxicon,  etc.  The  pro- 
duction of  aluminum  and  zinc  in  electric 
furnaces  is  an  important  branch  of  the  in- 
dustry. Calcium  carbide  production  is  also 
one  of  the  largest  and  most  important  of 
electric  furnace  processes:  calcium  carb’de 
is  used  chiefly  for  producing  acetylene  gas 
for  welding  and  lighting:  it  is  also  used  for 
making  calcium  cyanamide. 

The  more  recent  developments  of  the 
electric  furnace  processes  have  related 
largely  to  the  production  of  ferro  alloys 
and  high-grade  steels.  Many  varieties  of 
such  alloys  are  produced  and  various  steels 
of  high  percentage  purity  and  very  low  in 
or  free  from  carbon,  sulphur  and  phos- 
phorus, can  only  be  made  in  electric  fur- 
naces. In  the  steel  industry  the  electric 
furnace  is  used  largely  for  three  purposes. 
High-grade  steel  is  cheaply  produced  In 
competition  with  the  crucible  steel  process. 
Steel  refining,  such  as  the  refining  of 
molten  Bessemer  converter  metal  or  molten 
open-hearth  metal,  is  also  very  important. 
The  third  important  application  is  the  use 
of  the  electric  furnace  for  melting  steel 
for  castings.  There  are  also  many  special 
applications  of  furnaces  to  this  branch  of 
the  industry. 

In  the  last  class  of  processes,  those  in- 
volving the  discharge  through  gases,  only 
a few  commercial  applications  have  been 
made.  One  process  is  the  production  of 
ozone  by  passing  a silent  discharge  through 
air.  The  ozonizers  are  operated  by  high- 
tension  alternating  current  and  operate 
without  any  spark  or  arc  discharges. 
Ozone  is  used  principally  for  bleaching, 
purifying  and  sterilizing.  The  fixation  of 
atmospheric  nitrogen  which  occurs  when  a 
spark  discharge  is  passed  through  air  is  of 
great  potential  importaiice.  as  the  nitro- 
gen in  the  air  is  inert  and  useless,  while 
nitrogen  compounds  are  of  great  industrial 
value  In  the  manufacture  of  explosives, 
fertilizers  and  other  compounds.  The  prin- 
ciple of  electrostatic  processes  is  also  used 
somewhat  for  ore  separators  and  for  dust 
i precipitation  and  smoke  prevention.  Dust 


and  fume  precipitation,  by  the  Cottrell 
process,  is  successfully  used  in  smelters, 
cement  plants,  chemical  plants,  etc. 

ELECTROCHEMICAL  PROCESSES.— 
Those  in  which  chemical  actions  or  reac- 
tions are  facilitated  or  caused  (I)  by  the 
electrolytic  action  of  the  current  or  (II) 
by  the  temperature  generated  by  the  use 
of  the  current.  Examples  (1):  decompos- 
ing compounds  into  their  elements,  refining 
metals  by  using  the  impure  metal  as  anode, 
plating  articles  with  precious  or  durable 
metals,  transforming  salts  into  more  valu- 
able or  desirable  ones;  (II)  melting  and 
refining  metals,  converting  carbon  into 
graphite,  producing  pig  iron  from  iron  ore 
and  charcoal,  producing  calcium  carbide 
from  lime  and  coke. 

ELECTROCHEMISTRY.— The  science  of 
applying  electrical  energy  to  assist  in 
chemical  operations.  Since  it  is  impracti- 
cable to  differentiate  between  such  so- 
called  physical  operations  as  heating, 
melting,  boiling,  vaporizing  and  evaporat- 
ing. and  strictly  chemical  operations,  the 
use  of  electrical  energy  in  these  operations 
is  included  under  the  general  title  of  elec- 
trochemistry and  electrochemical  industry. 

Electrochemistry  deals  broadly  with  the 
production  of  chemical  effects  by  the  use 
of  electrical  energy  to  assist  the  reaction, 
and  its  exact  reverse,  namely,  the  produc- 
tion of  electrical  energy  from  chemical 
energy.  The  first  branch  of  electrochemis- 
try in  its  relation  to  industry  consists  of 
several  processes  which  may  be  divided 
into  three  general  classes:  electric  fur- 
nace processes,  using  the  heat  generated  by 
the  current;  electrolytic  processes  where 
the  action  is  caused  by  the  electrolytic 
action  of  the  current  flowing  in  a liquid; 
processes  involving  electric  discharges 
through  gases.  The  second  branch  of  elec- 
trochemistry is  now  confined  principally  to 
primary  and  storage -battery  work. 

ELECTROCUTION  EQUIPMENT  FOR 
ANIMALS. — A cage  or  box  containing  a 
solid  or  strip  metal  floor  forming  one  elec- 
trode. A second  contact  or  electrode  in  the 
form  of  a collar  or  other  band  is  attached 
to  the  body  of  the  animal.  Closing  the 
door  or  a special  switch  connects  the  pri- 
mary of  a transformer  and  the  high-voltage 
secondary  current  passes  to  the  electrodes 
through  the  animal’s  body.  This  method 
has  been  applied  at  several  city  dog  and 
cat  pounds  and  declared  to  be  far  more 
humane  than  execution  of  these  animals 
by  drowning  or  asphyxiation. 

Manufacturers: 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

ELECTROCUTION  EQUIPMENT  FOR 
CRIMINALS. — An  “electric  chair”  provided 
with  the  necessary  electrodes  for  attaching 
to  the  body  of  the  convicted  prisoner  is 
used  in  states  where  this  form  of  capital 
punishment  is  enforced.  The  prisoner  is 
strapped  in  the  chair  and  an  electrode 
applied  on  a dampened  spot  on  the  flesh  of 
the  head.  Another  is  secured  to  the  ankle. 
The  prisoner  is  blindfolded  and  at  a signal 
the  switch  is  thrown  in.  By  means  of 
transformers  the  current  applied  in  various 
instances  is  stepped  up  to  about  1700  to 
2400  volts.  Prisoners  have  been  pronounced 
dead  by  physicians  after  current  had  been 
applied  for  as  short  a time  as  87  seconds, 
while  in  one  instance  death  did  not  occur 
from  the  application  of  2400  volts  until  15 
minutes.  It  is  firmly  believed  that  this 
method  of  execution  is  the  most  humane 
of  any  because  the  prisoner  is  rendered 
unconscious  at  the  instant  the  current  is 
applied. 

Manufacturers: 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

ELECTRODE.— The  terminal  rod,  plate, 
wire,  etc.,  which  is  in  contact  with  an  elec- 
trolyte and  by  which  the  current  enters  or 
leaves.  Also  extended  in  common  usage  to 
the  terminals  of  any  electric  circuit  which 
convey  the  electric  current  into  an  appa- 
ratus and  to  the  point  where  it  is  usefully 
employed  as  an  arc.  as  the  electrodes  of 
an  arc  lamp,  the  electrodes  of  an  electric 
arc  furnace. 

ELECTRODEPOSITED  ANODE  S.— 

Plates  or  bars  used  as  anodes,  which  have 
been  previously  formed  or  deposited  as 
t cathodes  in  another  operation.  The  object 
'of  doing  this  is  to  obtain  very  pure  metal 
by  the  first  process,  and  to  then  use  it  as 
anode  without  recasting  or  reforming  it  by 
any  intermediate  operation.  This  insures 
highest  attainable  purity  In  the  anodes, 
since  the  intermediate  operations  referred 
to  often  introduce  some  objectionable  im- 
purities. 
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ELECTRODEPOSITION.— The  precipita- 
tion  of  a substance  at  the  anode  or  cathode 
by  electrolytic  action.  Ordinarily,  metals 
are  precipitated  as  such  on  the  cathode, 
while  metallic  oxides  are  sometimes,  under 
special  conditions,  deposited  upon  the 
anode. 

ELECTRODES,  CAUTERY.— Smail  loop? 
of  platinum  wire  mounted  into  a handle, 
which  platinum  wire  may  be  heated  to  a 
very  high  temperature  by  current  passing 
through  it.  They  are  used  for  removing 
morbid  human  tissue  by  cauterizing  (burn- 
ing), or  to  cauterize  it  to  prevent  toxic 
changes  taking  place  in  it.  They  are  also 
used  to  open  an  abscess  or  other  abnormal 
formation,  and  are  largely  used  by  dentists 
and  surgeons. 

Manufacturers: 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
St.,  Buffalo,  N.  Y. 

McINTOSH  BATTERY  & OPTICAL  CO., 
223-233  N.  California  Ave.,  Chicago.  111. 

Reid  Instrument  Co..  Inc.,  J.  E.,  408  N. 
12th  St.,  Philadelphia,  Pa. 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Waite  & Bartlett  Mfg.  Co..  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co..  Inc.,  162  Harris 
Ave..  Long  Island  City,  N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO.. 
300  5th  St.,  Racine.  Wis. 

ELECTRODES.  ELECTROLYTIC  CELL 

— See  Anodes,  electrolysis  and  electroplat- 
ing, and  Cathodes,  miscellaneous. 

ELECTRODES,  FURNACE.  — Furnace 
electrodes  are  usually  made  of  nongraphitic 
carbon  or  of  artificial  or  natural  graphite. 
The  electrodes  are  usually  provided  with 
some  means  of  end-jointing,  either  by 
threading  or  by  a dowel  or  other  joint  held 
by  an  electrode  paste.  The  purpose  of 
end-jointing  is  to  allow  the  electrode  to 
be  fed  in  continuously.  Since  the  advent 
of  the  electric  furnace  the  use  of  carbon 
and  graphite  for  electrodes  has  become 
one  of  the  chief  uses  of  these  substances. 
They  are  used  in  arc  and  arc-resistance 
type  furnaces  and  in  some  resistance  types 
where  the  bath  or  substance  melted  forms 
a part  of  the  resistor  material  the  electrode 
being  immersed  in  the  molten  material. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls, 
N.  Y. 

Canadian  National  Carbon  Co..  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Champion  Carbon  Mfg.  Co.,  The,  305  1st 
National  Bank  Bldg.,  Cincinnati,  Ohio. 
(Carbon.)  ‘’Champion.” 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St.,  Philadelphia,  Pa. 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio.  ‘’Na- 
tional.” 

Speer  Carbon  Co.,  St.  Marys.  Pa. 

Stackpole  Carbon  Co.,  St.  Marys,  Pa. 

ELECTRODES,  METALLIC  FLAME 
MAGNETITE  OR  LUMINOUS  ARC.— Thr 
tips  between  which  the  current  jumps  to 
form  the  arc  in  an  arc  lamp  of  what  is 
variously  knowm  as  the  metallic  flame, 
magnetite  or  luminous  type.  This  is  the 
only  type  of  arc  lamp  now'  still  in  extensive 
use  for  street  lighting.  The  positive  elec- 
trode in  such  arc  lamps  consists  of  a heavy 
piece  of  metal,  often  copper,  which  is  re- 
newed infrequently.  The  negative  elec- 
trode lasts  from  100  to  350  hours,  depending 
on  the  electrode  efficiency  and  the  current 
through  the  lamp.  It  must  be  renewed  in 
the  regular  operation  of  trimming,  and  con- 
sists of  a steel  tube  filled  with  metallic 
oxides,  principally  the  black  magnetic  oxide 
of  iron  known  as  magnetite.  This  metallic 
oxide  gives  the  flame  of  the  arc  its  lumi- 
nous qualities,  resulting  in  higher  efficiency 
than  in  the  arc  lamps  using  pure  carbon 
electrodes. 

Manufacturers: 

■ Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  (Metal- 
lic.) 

ELECTRODES,  THERAPEUTIC.— Dent- 
al electrodes  used  In  ionization  treatment 
are  made  in  two  general  types,  the  metallic 
contact  where  a metal  electrode  Is  held  in 
a solution  and  may  or  may  not  enter  chem- 
ically into  that  solution,  and  electrodes 
for  solutions  which  are  glass  tubes  bent 
and  drawn  to  suitable  forms  and  provided 
with  a contact  clip  which  fastens  to  the 
tube  and  dips  into  the  solution  within  the 


tube.  For  the  so-called  ‘‘battery  outfits” 
electrodes  in  their  simplest  form  are  metal 
hand  grips  which  are  connected  to  the 
high-frequency  source.  Other  electrodes 
used  are  designed  for  contact  at  some 
point  on  the  body,  as  foot  plates  and  wrist 
electrodes,  or  for  a particular  method  of 
application,  as  the  massage  roller,  hand 
sponge,  hair  brush,  or  various  needles. 
Electrodes  for  the  high-frequency  or  violet 
ray  outfits  are  made  of  glass  blown  to 
shapes  suitable  to  direct  application  on  the 
surfaces  of  the  body,  as  double -pronged 
or  rake-like  electrodes  for  application  to 
the  spine,  curved  tube  electrodes  for  appli- 
cation to  the  neck,  etc. 

Manufacturers: 

Kesselring  X-Ray  Tube  Co.,  652  W.  Lake 
St.,  Chicago.  111. 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  ‘‘White  Cross.” 

McINTOSH  BATTERY  & OPTICAL  CO., 
223-233  N.  California  Ave.,  Chicago,  111. 

Vacuum  Glass  Co.,  Lynn,  Mass. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis. 

ELECTRODES,  WELDING.— The  compo- 
sition of  metallic  arc  electrodes  was  long 
a trade  secret  of  those  companies  perform- 
ing special  work  in  arc  welding.  It  is  still 
an  important  factor  from  the  investigator's 
standpoint.  In  practice,  the  desire  is  for 
an  electrode  of  relatively  pure  steel,  that 
will  run  smoothly  and  not  give  a sputtering 
arc.  The  chemical  constituents  are  usually 
based  on  the  results  to  be  desired  and  much 
controversy  exists  as  to  the  best  all- 
around  composition.  For  mild  steel  plates 
ns  used  in  shipbuilding  a composition  as 
follows  was  considered  satisfactory:  car- 
bon not  over  0.18  per  cent,  manganese  not 
over  0.55  per  cent,  phosphorus  0.05  per  cent, 
sulphur,  0.05  per  cent,  silicon  0.05  per  cent. 
For  the  joining  of  special  steel  composi- 
tions. the  character  of  the  electrode  had 
best  be  in  some  accord  with  these  compo- 
sitions. Welding  rods  or  melt  rods  Is  a 
term  applied  to  the  metal  rods  used  when 
carbon  electrodes  are  employed  In  arc  weld- 
ing of  cracks,  blow  holes  or  other  faults, 
the  rod  being  held  in  the  arc  so  as  to 
melt  and  supply  the  metal  needed  to  fill 
the  crack  or  fault.  They  mav  be  included 
under  metal  electrodes  as  auxiliaries  there- 
to. Tf  the  rods  are  as  thin  as  wire,  they 
are  often  called  welding  wire.  Carbon 
welding  electrodes  are  commonly  called 
welding  carbons  or  carbon  pencils.  (See 
Carbons,  welding;  Wire,  welding.) 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls,  N. 
Y. 

American  Rolling  Mill  Co.,  The.  Middle- 
town,  Ohio.  "Armco." 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park.  Toronto,  Ont.,  Can. 

Electric  Arc  Cutting  & Welding  Co..  152- 
58  Jeliff  Ave..  Newark,  N.  J.  “Newarc.” 

Electric  Rallwav  Improvement  Co..  The 
2070  E.  61st  Place,  Cleveland,  Ohio. 

Gibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit,  Mich. 

Indianapolis  Switch  & Frog  Co..  Spring- 
field.  Ohio. 

Pa ee  Steel  & Wire  Co..  30  Church  St., 
New  York.  N.  Y. 

Quasi-Arc  Weldtrode  Co..  Tnc..  Atlantic 
Ave.  & Warwick  St.,  Brooklyn,  N.  Y. 
"Weldtrode.” 

Railwav  Tr»ek-Wnrk  Co..  3132  E.  Thomp- 
son St..  Philadelphia,  Pa. 

Rail  Welding  Bonding  Co.,  2400  Wood- 
land Ave.,  Cleveland.  Ohio. 

Roehling’s  Sons  Co.,  John  A.,  Trenton. 
N.  J. 

Sani  Products  Co..  209  W.  Randolph  St.. 
Chicago.  111. 

Siemund  Wenzel  Electric  Welding  Co., 
30  Church  St..  New  York,  N.  Y.  ”Sie- 
mund-Wenzel.” 

Stackpole  Oarlwm  Co..  St.  Marys.  Pa. 

Standard  Carbon  Co..  488  Mills  Bldg.,  San 
Francisco.  Cal.  ‘‘Standard.” 

Titanium  Bronze  Co..  Inc  . Suear  Jk  T^a- 
fayette  Sts..  Niagara  Falls.  N.  Y. 

WESTINGHOUSE  VJ  ECTR1C  * MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

Wilson  Welder  Metals  Co..  Tnc.,  253 
36th  St..  Brooklyn.  N.  Y. 

ELECTRODUCT. — Trade  name  for  rigid 
steel  conduit  manufactured  bv  th“  Amer- 
ican Circular  Ixjom  Co.,  90  West  St.,  New 
York.  N.  Y. 


ELECTRODYNAMICS.— The  science 
which  treats  of  electric  charges  in  motion, 
that  is,  electric  currents.  It  is  contrasted 
with  electrostatics,  which  deals  with  charg- 
es at  rest. 

ELECTRODYNAMOMETERS.— T h e s e 

are  devices  for  measuring  the  force  be- 
tween current-carrying  conductors.  The 
best  knowm  form  is  that  invented  by  Siev 
mens  and  known  by  his  name.  Since  unit 
current  is  defined  in  terms  of  the  force  it 
exerts,  electrodynamometers  are  used  for 
measuring  current  Intensities. 

Electrodynamometers  may  be  either  ab- 
solute or  secondary.  One  form  of  absolute 
electrodynamometer  consists  of  a large 
cylinder  of  plaster  of  paris  carefully  turned 
and  measured.  On  the  outer  surface  is 
wound  a single-layer  coil.  The  movable 
coil  is  wound  on  a porcelain  cylinder,  like- 
wise of  known  dimensions,  suspended  at 
the  center  of  the  large  one  by  a phosphor- 
bronze  suspension.  A torsion  head  is  us  d 
to  counteract  the  deflecting  force  of  the 
current  on  the  movable  coil.  From  the 
known  constants  of  the  instrument  the  cur- 
rent may  be  calculated  In  absolute  units. 

The  secondary  electrodynamometer  of 
Siemens’  form  consists  of  a movable  coil 
of  one  or  two  turns  suspended  from  a tor- 
sion head  by  means  of  a fiber  or  helical 
spring,  and  a fixed  coil  of  many  turns.  The 
planes  of  the  two  coils  are  at  right  angles 
to  each  other,  and  the  coils  are  connected 
in  series,  connection  being  made  through 
mercury  cups.  The  interaction  between 
the  currents  in  the  movable  and  fixed  coils 
tends  to  deflect  the  movable  coil,  but  this 
tendency  is  counteracted  by  the  torsion  of 
the  suspension.  This  electrodynamometer 
principle  has  wide  application  and  is  used 
In  ammeters,  voltmeters,  wattmeters  and 
watt-hour  meters. 

Another  form  of  secondary  standard 
electrodynamometer  is  that  known  as  Kel- 
vin’s balance.  This  consists  of  six  coils, 
the  planes  of  all  being  horizontal.  Two 
fixed  coils  are  mounted  on  opposite  ends 
of  a beam  which  is  suspended  by  a large 
number  of  filaments  in  place  of  a knife 
edge.  On  opposite  sides  and  parallel  to  the 
movable  coils  are  the  four  fixed  coils.  The 
coils  are  connected  in  series  In  such  a 
manner  that  the  force  of  a current  on  the 
movable  coils  is  in  opposite  directions,  thus 
tending  to  turn  them  about  a horizontal 
axis.  The  deflection  is  prevented  by  known 
weights  placed  in  a pan  at  one  end  of  the 
beam  and  a rider.  The  force  between  the 
coils  is  thus  balanced  by  gravity.  From 
the  known  weights  and  the  reading  on  the 
beam  the  current  is  calculated.  Bv  the 
addition  of  series  resistances,  Kelvin’s  bal- 
ance may  also  be  used  as  a voltmeter. 

The  main  advantages  of  the  electro-dyna- 
mometer type  of  instrument  are  sensitivity, 
accuracy,  and  adaptability  to  both  a-c.  and 
d-c.  measurements.  It  may  be  calibrated 
on  direct  current  and  used  on  a-c.  circuits. 
The  limitations  of  the  Siemens’  dynamom- 
eter and  Kelvin's  balance  are  that  they 
are  neither  direct  reading  nor  do  they  have 
a uniform  scale. 

Manufacturers: 

LEEDS  & NORTHRUP  CO.,  4901  Stenton 
Ave..  Philadelphia,  Pa. 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton.  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St..  Cambridge.  Mass. 

THOMPSON-LEVERTNG  CO..  327  Arch 
St.,  Philadelphia,  Pa.  "Peerless.”  (See 
display  advertisement  on  page  1286.) 

ELECTRO-FLEXO.— Trade  name  for 
electric  heating  pads  manufactured  by  the 
Ingersoll  Electric  Appliance  Co.,  746  S. 
Wabash  Ave.,  Chicago,  111. 

ELECTROGALVANIZING.— The  process 
of  covering  an  article  with  an  adherent 
layer  of  zinc  by  causing  a unidirectional 
electric  current  to  flow  through  an  elec- 
trolyte of  zinc  salt  into  which  the  object  is 
immersed  and  connected  as  the  cathode, 
the  anode  being  of  pure  cast  zinc.  The 
object  of  electrogalvanizlng  is  to  protect 
iron  and  steel  from  rust.  A general  state- 
ment of  the  process  of  electrogalvanizlng 
is  given  under  the  heading  of  Electroplat- 
ing. 

"Galvanizing”  as  commonly  but  erro- 
neously known  in  the  trade  is  obtained  by 
the  immersion  of  iron  or  steel  objects  into 
a bath  of  molten  zinc  to  coat  them  with 
zinc;  in  this  process  there  is  no  control 
of  the  amount  of  zinc  taken  up,  nor  its 
distribution  over  the  surface  so  treated; 
this  process  is  not  galvanic  in  any  sense 
of  the  word.  When  the  obtaining  of  a zinc 
coating  by  electrolysis  became  commercial. 
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the  operation  was  called  “electrogalvaniz- 
ing”; it  would  more  properly  be  called  zinc 
electroplating. 

ELECTROGALVANIZING  EQUIPMENT. 

— Electrogalvanizing  equipment  is  essential- 
ly the  same  in  principle  as  the  equipment 
discussed  under  Electroplating  equipment, 
which  see.  The  commercial  importance  of 
zinc  plating  or  electrogalvanizing  has  led 
to  the  development  of  special  apparatus 
particularly  suited  to  this  work  as  regards 
size  of  the  tanks,  electrode  holders,  etc. 

Manufacturers: 

Bennett-O'Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111. 

Betz  Co.,  Prank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Eager  Electric  Co.,  The,  Watertown,  N. 

Y. 

General  Platers*  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y.  “G.  P. 
S.** 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Meaker  Galvanizing  Co.,  1249  Fulton  St., 
Chicago,  111. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  "Optimus.** 

U.  S.  Electro  Galvanizing  Co.,  32-34 
Stockton  St.,  Brooklyn,  N.  Y. 

ELECTROHOVER.  — Trade  name  for 
electric  hover  manufactured  by  the  Cyphers 
Incubator  Co.,  Buffalo,  N.  Y. 

ELECTROKINETICS.— Another  name  for 
electrodynamics,  which  see. 

ELECTROLABS  CO.,  THE.— Pittsburgh, 
Pa.  Manufacturer  of  oxygen  and  hydrogen 
generating  apparatus.  President,  E.  G. 
Mueller;  vice-president,  I.  H.  Levin;  sec- 
retary, treasurer  and  general  manager,  D. 
J.  Tonkonogy.  Main  office  and  factory, 
2636  Penn  Ave.,  Pittsburgh,  Pa.  Branch 
offices,  30  Church  St.,  New  York,  N.  Y. ; 
Morris  Bldg.,  Philadelphia,  Pa.;  Merchants 
Exchange  Bldg.,  San  Francisco,  Cal. 

ELECTRO  LET. — Trade  name  for  conduit 
fittings  manufactured  by  the  Killark  Elec- 
tric Mfg.  Co.,  3940-46  Easton  Ave.,  St. 
Louis,  Mo. 

ELECTROLIER.— This  is  a contraction 
of  the  words  electro  and  chandelier,  and  is 
strictly  a chandelier  having  only  electric 
lamps  on  it.  The  term  electrolier  has  been 
used  to  a limited  extent  by  some  fixture 
manufacturers.  See  Chandeliers,  electric. 

ELECTROLON. — Trade  name  for  elec- 
trically produced  abrasive  manufactured 
by  the  Abrasive  Co.,  James  & Fraley  Sts., 
Philadelphia,  Pa. 

ELECTROLYSIS. — The  chemical  decom- 
position produced  by  a direct  flowing  elec- 
tric current  in  a liquid  electrolyte,  result- 
ing in  two  chemical  constituents  being  lib- 
erated at  the  electrodes.  The  seat  of  the 
electrochemical  action  is  the  surface  of 
contact  of  the  electrolyte  with  the  elec- 
trodes. It  can  also  be  produced  by  an  al- 
ternating current  when  the  electrolytic 
cell  itself  rectifies  the  current  (aluminum 
rectifier);  the  direct  current  produced 
causes  electrolysis.  The  facts  of  electroly- 
sis have  only  been  under  investigation 
about  160  years,  and  the  laws  of  electroly- 
sis were  first  made  clear  by  Faraday,  less 
than  100  years  ago. 

ELECTROLYSIS  APPARATUS,  DENT- 
AL AND  THERAPEUTIC.— Electrolysis 
apparatus,  or  ionization  apparatus,  as  it  is 
often  called,  is  used  in  dental  work  for  in- 
troducing medicaments  in  any  pathological 
condition.  It  has  been  found  that  by  using 
medicaments  which  go  into  ionic  solution 
they  may  be  caused  by  an  electric  current 
to  penetrate  to  deep  or  otherwise  inaccessi- 
ble tissues.  Contact  is  made  through  a 
contact  button  or  clamp  fastened  to  the 
cheek  or  wrist  of  the  patient  and  at  the 
tooth  by  electrodes.  These  electrodes  are 
described  under  Electrodes,  therapeutic, 
which  see.  The  apparatus  usually  consists 
of  a very  small  synchronous  converter,  a 
milliammeter,  generally  having  a range  of 
one-half  mllliampere  and  a switch,  the  out- 
fit being  mounted  on  a small  panel. 

Manufacturers: 

WESTERN  COIL  & ELECTRICAL  CO., 
300  6th  St..  Racine,  Wis, 

ELECTROLYSIS  NEEDLES.— Nee  d 1 e s 
used  in  the  removal  of  hair  by  electricity. 
They  are  also  used  by  dentists  in  the 
treatment  of  dental  abscesses.  Very  often 
a strip  of  pure  zinc  is  cut  to  the  proper 
size  and  used,  being  inserted  in  the  dis- 
eased root  and  surrounded  with  cotton  sat- 
urated with  a normal  salt  solution  which 
is  the  electrolyte.  In  other  cases  pure 


platinum  electrolysis  needles  mounted  in  a 
glass  tube  are  used. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

McTNTOSH  BATTERY  & OPTICAL  CO.. 
223-233  N.  California  Ave.,  Chicago,  111. 

Waite  & Bartlett  Mfg.  Co.,  63  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co..  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO.. 
300  6th  St.,  Racine,  Wis. 

ELECTROLYTE.— The  fluid  material  be- 
tween two  electrodes  which  is  being  de- 
composed by  the  action  of  an  electrolyzing 
current.  In  the  case  of  the  electrolyte  be- 
ing a solution,  the  dissolved  salt  is  some- 
times erroneously  called  the  electrolyte; 
even  the  solvent  is  sometimes  mistakenly 
so-called.  In  such  case,  it  is  only  the  so- 
lution itself  which  should  be  called  the  elec- 
trolyte; the  solution  as  a whole  carries  the 
current  and  is  decomposed  by  it.  \ 

ELECTROLYTE.  MISCELLANEOUS.— 

This  classification  includes  all  electrolytes 
not  listed  under  a separate  Item;  such  as 
various  electrolytes  employed  for  the  less 
commonly  used  batteries  and  prepared  elec- 
trolytes used  in  various  electrochemical 
processes.  , 

Manufacturers: 

Atlas  Powder  Co..  140  N.  Broad  St.,  Phil- 
adelphia, Pa. 

Betz  Co..  Frank  S.,  Hoffman  St..  Ham- 
mond, Ind. 

Canadian  National  Carbon  Co..  Ltd.. 
Hillcrest  Park,  Toronto.  Ont.,  Can. 

General  Platers’  Supply  Co..  Inc.,  489-493 
Broome  St..  New  York.  N.  Y. 

Munning  & Co.,  A.  P.,  Church  St..  Mata- 
wan.  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

ELECTROLYTE,  STORAGE  BATTERY. 

— Since  most  storage  batteries  are  of  the 
lead -sulphuric  acid  type  most  of  the  elec- 
trolvte  for  storage  batteries  is  diluted  sul- 
phuric acid.  Manufacturers  of  storage  bat- 
teries commonly  purchase  the  acid  in  con- 
centrated form  and  dilute  it  to  the  proper 
ooint  for  their  needs.  Batterv  service  sta- 
tions. garages  and  others  dealing  with  the 
maintenance  of  storage  batteries  do  not 
find  it  so  convenient  to  dilute  the  acid 
themselves,  because  this  reou!reS  a great 
deal  of  care  and  adeauate  facilities.  There- 
fore. they  purchase  the  diluted  acid  which 
is  ready  to  be  used  as  electrolvte  in  filling 
the  new  or  freshly  reassembled  cell. 

For  the  alkaline  type  of  storage  battery, 
represented  by  the  Edison  battery,  the 
electrolyte  *s  a solution  of  caustic  potash 
of  about  21  per  cent  concentration.  This 
Is  usually  furnished  bv  the  manufacturer. 

In  any  case  whether  the  electrolyte  is 
sulphuric  acid  or  caustic  potash,  and 
whether  purchased  from  the  manufacturer 
of  the  batteries  or  from  a chemical  works 
it  must  be  of  highest  possible  mzrity  and 
diluted  with  distilled  water  only  if  it  is 
found  too  concentrated. 

Manufacturers: 

Betz  To..  F^ank  S..  Hoffman  St.,  Ham- 
mond, Ind. 

Canadian  National  Carbon  Co..  Ltd..  Hill- 

' crest  Park.  Toronto  Ont..  Can. 

COOPER  Sr  CO..  CHART.ES,  194  Worth 
St..  New  York.  N.  Y. 

EPTSON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  Spo  adv.  page  1313. 

Electric  Storage  Batterv  Co.  T^e.  19th 
St.  & Allearhenv  Ave..  Philadelphia.  Pa. 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg. 
Washington.  D.  C. 

Globe  Chemical  Co..  727  Ridgeway  Ave.. 
Cincinnati.  Ohio. 

Grasselli  Chemical  Co.,  The,  Cleveland. 
Ohio. 

Hobbs  Storage  Battery  Co..  1231  Olive 
St..  Los  Angeles,  Cal. 

Merrimac  Phemical  Co..  148  State  St.. 
Boston,  Mass. 

Philadelphia  Storage  Battery  Co.,  Ontario 
& C Sts.,  PhHadelnhia.  Pa. 

ELECTROLYTIC  CELL.— The  combina- 
tion of  an  anode,  a cathode  and  an  electro- 
lyte between  them,  through  whieh  an 
impressed  Current  Is  nassed.  A battery 
cell  is  essentially  the  same  combination  of 
narts  but  will  generate  its  own  current, 
needing  no  impressed  outside  current  to 
onerate  it.  There  is  no  essential  electro- 
chemical difference  between  the  two.  The 
storage  cell  is  an  electrolytic  cell  while 
being  charged  and  a battery  or  primary 
cell  while  discharging. 
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ELECTROLYTIC  ENGINEERING  CORP. 

— 601  5th  Ave.,  New  York,  N.  Y.  Manufac- 
turer of  electrolytic  cells.  Branch  offices, 
Toronto,  Ont.,  Can.;  Chicago,  III. 

ELECTROLYTIC  REFINING  OF  COP- 
PER. — See  Copper. 

ELECTROLYZERS. — A general  term 
used  by  physicians,  surgeons,  and  dentists, 
applied  to  electrolysis  equipment  especially 
adapted  for  their  use. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Electro  Chemical  Co.,  The,  111  W.  Court 
St.,  Dayton,  Ohio. 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.*’ 

ELECTROMAGNET.— This  is  a tempo- 
rary magnet  the  magnetism  of  which  is 
developed  by  an  electric  current  passing 
through  coils  of  insulated  wire  around  the 
iron  core.  Practically  every  electrical  ma- 
chine or  apparatus,  except  heating  devices 
and  incandescent  lamps,  makes  use  of 
either  permanent  magnets,  or  electromag- 
nets, or  both,  in  its  operation. 

ELECTROMAGNETIC  INDUCTION.— 
This  is  the  general  term  applied  to 
processes  of  developing  an  e.  m.  f.  in  a con- 
ductor by  relative  motion  of  a magnetic 
field  and  the  conductor.  This  may  be  ac- 
complished in  several  ways:  Magnet  sta- 
tionary and  the  conductor  moving,  or  the 
reverse;  both  conductor  and  magnet  sta- 
tionary but  a variation  in  the  magnetic 
flux;  a conductor  carrying  a constant  cur- 
rent in  motion  with  respect  to  another 
conductor;  by  changing  the  intensity  of  the 
current  in  a conductor.  Electromotive 
forces  produced  in  a conductor  by  any  of 
these  methods  are  said  to  be  induced. 

ELECTROMAGNETISM.  — Faraday  and 
Henry  independently  discovered  that  when 
an  electric  current  flows  through  an  Insu- 
lated wire  the  space  surrounding  the  wire 
has  magnetic  properties.  When  the  wire  is 
wound  into  a coil  around  an  iron  core,  the 
current  in  the  wire  makes  a magnet  out  of 
the  iron.  Electromagnetism  is  the  name 
applied  to  phenomena  associated  with  mag- 
netism and  the  electric  current  jointly. 

ELECTROMAGNETS,  MISCELLANE- 
OUS.— Many  electrical  Instruments,  appli- 
ances or  machines  with  electrical  control 
or  electrically  actuated  parts  use  electro- 
magnets in  some  form.  By  electromagnet 
is  meant  a coil  of  wire  through  which  an 
electric  current  is  passed,  the  coil  having 
an  iron  or  steel  core  which  may  have  a bar 
or  horseshoe  shape  forming  an  incomplete 
magnetic  path,  or  it  may  have  a ring  or 
rectangular  core  forming  a complete  mag- 
netic path  of  iron.  These  magnets  are 
often  made  by  manufacturers  of  coils, 
solonoids,  etc.,  and  furnished  to  the  appli- 
ance maker  who  may  not  have  the  equip- 
ment for  their  manufacture  or  the  expert 
help  needed  in  their  design  to  provide  a 
certain  tractive  force  by  means  of  a cur- 
rent within  definite  limits. 

Manufacturers:  ~ 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  "Awne." 

ACME  WIRE  CO..  THE,  Dixwell  Ave., 
New  Haven,  Conn.  (See  display  adv. 
page  1248.) 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave..  Chicago,  111. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

Dings  Magnetic  Separator  Co.,  800  Smith 
St.,  Milwaukee,  Wis.  “Dings.” 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco.  Cal. 

Koehler  Mfg.  Co.,  Marlboro,  Mass. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Meyrowitz,  Inc.,  E.  B.,  520  5th  Ave.,  New 
York,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Mueller  & Co.,  V.,  1779  Ogden  Ave.,  Chi- 
cago, 111.  (Surgical.) 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St..  Philadelphia,  Pa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico.” 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 
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THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.”  (See 
display  adv.  page  1286.) 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

ELECTROMATIC. — Trade  name  for  elec- 
tric garage  door  openers  manufactured  by 
the  AUith-Prouty  Co.,  Danville,  111. 

ELECTROMECHANICAL  CO.,  THE.— 
432-434  N.  Calvert  St.,  Baltimore,  Md. 
Manufacturer  of  switchboards.  Business 
established  1908.  President,  W.  D.  Young; 
vice-president,  treasurer  and  sales  man- 
ager, L.  M.  Brooks;  secretary,  Enos  S. 
Stockbrldge. 

ELECTROMETALLURGY.— A term  re- 
ferring to  that  branch  of  industry  in  which 
electricity  is  used  in  the  electrolytic  sepa- 
ration and  deposition  of  metals  from  solu- 
tions of  their  ores.  It  also  consists  of 
smelting  and  refining  where  electricity  is 
used  as  a source  of  heat,  or  any  other  elec- 
trical process  for  the  production  of  the  raw 
material.  One  branch  of  it  also  employs 
electricity  largely  in  the  assay  of  ores. 
The  industry  is.  therefore,  a part  of  the 
electrochemical  industry. 

ELECTROMETERS. — These  are  electro- 
static instruments  and,  as  with  electrostatic 
voltmeters,  their  deflecting  force  is  due  to 
the  attraction  of  unlike  charges.  Elec- 
trometers are  essentially  the  same  as 
electrostatic  voltmeters  but  are  laboratory 
instruments.  They  are  of  two  forms,  (a) 
attracted -disk  and  (b)  quadrant. 

The  attracted-disk  electrometer  in  its 
simplest  form  consists  of  two  parallel  cir- 
cular plates,  one  fixed  and  the  other 
attached  to  one  end  of  a balance  beam. 
When  the  balanced  plate  is  connected  to  a 
source  of  potential  and  the  fixed  plate  is 
grounded,  the  force  of  attraction  between 
the  plates  tends  to  draw  them  together. 
This  force  is  counterbalanced  by  weights  in 
a scale  pan  at  the  other  end  of  the  beam. 
The  difference  of  potential  between  the  two 
plates  is  then  calculated  by  the  relation 
V,— V,=1504dV(F/A)  volts, 
where  d is  the  distance  between  the  plates 
in  centimeters,  F is  the  attracting  force  In 
dynes,  and  A is  the  area  of  the  movable 
plate  in  square  centimeters.  In  order  that 
the  electrostatic  field  between  the  plates 
may  be  uniform,  the  movable  plate  is  sur- 
rounded by  a ring  of  metal  known  as  a 
guard  ring. 

The  quadrant  electrometer,  as  its  name 
implies,  consists  of  a shallow  circular  metal 
box  cut  along  two  diameters  into  four 
quadrants.  The  quadrants  are  supported 
on  an  Insulated  base  and  are  cross-con- 
nected by  two  wires  so  that  when  in  use 
diametrically  opposite  quadrants  are  of  the 
same  potential.  Between  the  top  and  bot- 
tom of  these  sectors  Is  suspended  an  alu- 
minum needle  in  the  form  of  the  figure  8. 
The  controlling  force  is  due  to  the  torsion 
of  the  suspending  wire.  When  in  use  tne 
needle  is  first  charged  to  a known  poten- 
tial, and  the  adjacent  quadrants  are  con- 
nected to  the  difference  of  potential  to  be 
measured.  The  resulting  deflection  is  read 
by  the  mirror  and  scale  method  and  is  pro- 
portional to  a function  of  the  difference  of 
potential. 

Manufacturers: 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J.  “Compton.” 

Radium  Ltd..  U.  S.  A.,  2 W.  45th  St.. 
New  York.  N.  Y. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.” 
(See  display  adv.  page  1286.) 

ELECTROMOBILE. — Trade  name  for 
storage  battery  trucks  and  tractors  manu- 
factured by  the  Koppel  Industrial  Car  & 
Equipment  Co.,  Koppel,  Pa. 

ELECTROMOTIVE  FORCE.— Water  flow- 
ing through  a system  of  pipes  does  so  on 
account  of  the  difference  of  pressure  be- 
tween any  two  points  along  the  pipes. 
This  difference  of  pressure  might  be  called 
“water  motive  force,”  for  it  .causes  the 
water  to  move.  By  analogy,  when  electric- 
ity is  moved  from  one  point  to  another 
point  in  an  electric  circuit  it  is  due  to  an 
electric  pressure  called  electromotive  force 
(abbreviated  e.  m.  f.).  Electromotive  force 
is  thus  the  cause  of  an  electric  current. 
Also  see  Difference  of  electric  potential. 

Electromotive  force  is  produced  in  several 
.ways:  Chemically  as  in  primary  cells  or  in 
the  discharge  of  storage  cells:  thermally  as 
when  the  Junction  of  dissimilar  metals  is 
heated,  and  by  electromagnetic  induction, 
which  see.  The  practical  unit  of  electro- 
motive force  is  the  volt. 


ELECTROMOTOGRAPH.— A device  used 
at  one  time  as  a form  of  telephone  receiver. 
It  is  an  apparatus  consisting  of  a cylinder 
of  chalk  moistened  with  a solution  of  an 
electrolyte  and  pressed  upon  by  an  arm 
which  is  connected  at  the  other  end  to  a 
diaphragm.  If  while  the  cylinder  rotates  a 
variation  occurs  in  the  current  passing  be- 
tween the  cylinder  and  the  arm,  there  is  a 
corresponding  variation  In  the  friction  of 
the  arm,  and  the  diaphragm  vibrates  to 
produce  the  variation  in  sound. 

ELECTROMOTOR  CO.— 32-40  S.  Clinton 
St.,  Chicago,  111.  Manufacturer  of  motors, 
generators  and  synchronous  converters. 
Copartnership,  J.  F.  Kadic  and  H.  A.  Por- 
ter. 

ELECTRON. — An  electron  is  the  ultimate 
unit  particle,  or  charge,  of  negative  elec- 
tricity. Cathode  rays  and  beta  rays  from 
radioactive  substances  consist  of  electrons 
traveling  with  a velocity  approaching  that 
of  light.  When  electrons  are  removed  from 
a body  it  becomes  positively  charged. 
These  particles  were  first  called  “cor- 
puscles” by  J.  J.  Thomson.  All  electrons 
have  the  same  mass  or  inertia,  and  they 
all  have  the  same  electric  charge.  Their 
velocity  depends  upon  the  conditions  under 
which  they  were  produced.  Their  mass  is 
about  1/1800  of  the  mass  of  a hydrogen 
atom  and  the  charge  of  each  is  1.6X10-” 
coulomb. 

The  only  kind  of  electrons  definitely 
known  are  those  upon  elements  liberated 
at  the  anode,  and  are  therefore  called  nega- 
tive electrons  because  they  travel  through 
an  electrolyte  to  the  positive  pole  (anode); 
positive  electrons  have  been  spoken  of,  but 
their  existence  is  not  definitely  established. 
It  seems  as  If  electricity  were  unitary,  and 
that  negative  electrons  constituted  elec- 
trical quantity;  their  presence  on  an  atom 
gives  it  a negative  charge,  and  deficit  of 
electrons  constitutes  positive  charge.  (Also 
see  Electricity,  Electron  theory.) 

ELECTRON  RELAY.— See  Electron 
tubes. 

ELECTRON  THEORY.  — The  electron 
theory  was  developed  during  the  closing 
years  of  the  19th  century  by  J.  J.  Thomson 
and  other  physicists.  This  theory  seems  to 
explain  and  correlate  in  a remarkable  man- 
ner numerous  widely  diversified  phenomena, 
such  as  electric  charge  and  discharge,  elec- 
tric current,  magnetism,  cathode  rays,  X- 
rays,  radioactivity,  light  and  heat  radiation, 
action  of  a magnetic  field  on  light,  the  rela- 
tion between  electrical  and  heat  conductiv- 
ities, valence,  thermoelectricity  and  others 
referred  to  below.  Many  details  of  the 
theory  yet  remain  to  be  worked  out. 

This  theory  originated  from  observations 
on  the  discharge  of  electricity  through 
tubes  containing  gases  at  very  low  pres- 
sures. The  discharge  in  all  gases  was 
proved  to  consist  of  minute  particles,  nega- 
tively charged,  moving  with  a velocity 
about  one-tenth  that  of  light  and  having  a 
mass  about  1/1800  the  mass  of  a hydrogen 
atom.  The  charge  of  each  particle  is  about 
1.6x10-”  coulomb.  These  particles  were  at 
first  called  “corpuscles”  by  J.  J.  Thomson, 
but  the  term  “electron”  is  now  generally 
used. 

Radioactive  substances  were  found  to 
give  off  similar  negatively  charged  par- 
ticles, the  beta  rays,  having  the  same  mass 
and  the  same  charge,  but  their  velocity  is 
greater,  approaching  that  of  light. 

To  charge  a body  positively  it  is  only 
necessary  to  remove  negative  electrons 
from  the  body.  A negatively  charged  body 
has  an  excess  of  electrons.  This  resembles 
Franklin's  single-fluid  theory. 

In  an  insulator,  or  dielectric,  the  elec- 
trons are  attached  to  the  atoms  but  can 
change  their  positions  with  respect  to  the 
atoms  when  subjected  to  electric  forces. 
In  a conductor  the  electrons  are  more  or 
less  free  to  move  about  between  the  atoms, 
in  fact,  they  are  constantly  in  motion  in 
all  directions.  When  a difference  of  poten- 
tial exists  in  the  conductor,  the  electrons 
move  in  the  direction  of  the  higher  poten- 
tial, that  is,  from  negative  to  positive  or 
just  opposite  to  the  direction  in  which  the 
current  is  ordinarily  considered  to  flow. 
The  positively  charged  atoms  are  not  free 
to  move  about  and  play  no  part  in  metallic 
conduction.  The  conductor  is  heated  by 
the  Impact  of  the  electrons  against  the 
atoms. 

The  average  velocity  of  the  electrons  Is 
increased  by  heating  the  body;  the  ten- 
dency then  is  for  the  electrons  to  flow  from 
points  of  high  to  points  of  low  temperature, 
carrying  energy  by  the  process  that  we 
call  heat  conductivity. 

Ordinarily,  the  electrons  do  not  pass 
through  the  surface  layer  of  the  metal,  but 
when  two  metals  are  placed  in  contact 
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there  is  a transfer  from  one  to  the  other 
and,  when  again  separated,  they  are  found 
to  be  charged  oppositely.  The  same  thing 
occurs  when  sealing  wax  and  various  other 
substances  are  rubbed  with  flannel.  Elec- 
trons pass  from  the  flannel  to  the  wax. 
The  wax  is  found  to  be  charged  negatively 
and  the  flannel  positively. 

Under  the  influence  of  ultra-violet  light 
some  -metals  are  found  to  give  off  electrons. 
Freshly  polished  zinc  negatively  charged 
loses  its  charge  when  exposed  to  the  light 
from  an  electric  arc.  If  the  zinc  is  posi- 
tively charged,  it  will  retain  its  charge. 

A wire  heated  to  incandescence  permits 
electrons  to  escape.  If  a filament  heated 
electrically  is  placed  in  a vacuum  tube  near 
a metal  plate  and  a battery  has  its  positive 
terminal  connected  to  the  plate  and  its 
negative  to  the  filament,  a current  will 
pass  from  plate  to  filament  through  the 
vacuum.  A stream  of  electrons  is  actually 
passing  in  the  opposite  direction.  If  the 
plate  is  negative,  no  current  will  pass. 
This  electron  stream  is  utilized  in  the 
electron  or  vacuum  tubes  used  as  radio  de- 
tectors or  amplifiers  and  electron  relays, 
also  for  generating  oscillating  currents  of 
high  frequency,  for  producing  X-rays,  and 
for  electron  tube  rectifiers. 

It  has  been  demonstrated  experimentally 
that  a charge  in  motion  has  a magnetic 
field  and  is  equivalent  to  an  electric  current 
in  its  action.  Moving  electrons,  therefore, 
have  a magnetic  field  and  are  acted  upon 
by  a magnetic  field,  being  deflected  in  a 
direction  perpendicular  to  the  field.  In  an 
electric  field  the  electrons  will  be  deflected 
in  a direction  opposite  to  the  field.  J.  J. 
Thomson  utilized  the  electric  and  magnetic 
deflections  in  determining  the  velocity  and 
the  ratio  of  the  charge  to  the  mass  of  the 
electrons. 

The  phenomena  of  magnetization  are  ex- 
plained on  the  assumption  that  one  or  more 
electrons  are  revolving  about  each  atom 
and  producing  magnetic  fields  which  neu- 
tralize each  other  when  the  planes  of  rota- 
tion are  turned  in  various  directions,  but 
when  a considerable  number  are  turned  the 
same  way  the  body  shows  magnetization 
, in  that  direction. 

The  rapid  motion  of  electrons  In  solids 
and  liquids  at  high  temperature,  or  in 
gases  under  the  action  of  large  electric 
forces,  sets  up  magnetic  and  electric  oscil- 
lations in  the  surrounding  ether.  These 
are  transmitted  through  the  ether  and  are 
known  as  heat,  light,  or  electric  waves, 
according  to  their  frequency.  The  splitting 
up  of  the  lines  of  the  spectrum  when  the 
source  is  in  a strong  magnetic  field,  which 
was  discovered  by  Zeeman,  is  explained  by 
means  of  this  tlseory. 

If  two  metals  in  contact  are  heated  at 
the  junction,  the  energy  of  the  electrons  in 
one  may  be  greater  than  in  the  other  and 
there  is  a flow  from  one  to  the  other,  which 
will  continue  if  the  circuit  is  complete. 
This  is  the  thermocouple  often  used  for 
measuring  temperatures. 

In  an  electrolyte  the  molecules  in  solu- 
tion are  dissociated  Into  positively  and 
negatively  charged  ions.  The  electrons  re- 
moved from  the  positive  ions  are  on  the 
negative  ions.  Since  both  ions  are  free  to 
move,  there  is  a transfer  of  negative  ions 
to  the  positive  electrode  and  of  positive  ions 
to  the  negative  electrode.  The  negative 
electrons  are  liberated  at  the  positive 
electrode  and  pass  through  the  conductor 
to  the  negative  electrodes.  The  valence  is 
determined  by  the  nufhber  of  free  electrons 
present  on  each  ion. 

When  an  electron  changes  its  velocity, 
the  electromagnetic  field  around  it  changes 
and  energy  is  radiated  into  space.  The 
sudden  stoppage  of  cathode  rays,  consisting 
of  electrons  moving  with  high  velocity, 
causes  pulses  to  be  produced  in  the  sur- 
rounding ether  which  are  known  as  X-rays. 
In  the  beta  rays,  produced  by  radioactive 
substances,  negatively  charged  particles  are 
projected  at  high  velocity,  and  the  accom- 
panying ether  pulses  are  the  gamma  rays. 

ELECTRON  TUBES.— A device  consist- 
ing of  an  evacuated  vessel  containing  a 
heated  filament  surrounded  by  a porous 
grid,  which  in  turn  is  partly  or  wholly  sur- 
rounded by  a metal  plate.  If  the  plate  is 
made  positive  with  respect  to  the  heated 
filament,  a stream  of  electrons  will  flow 
from  filament  to  plate,  i.  e.,  there  will  be  a 
current  of  electricity  from  plate  to  filament. 
The  value  of  the  device  is  due  to  the  fact 
that  a small  variation  of  voltage  of  the  grid 
with  respect  to  the  filament  will  control  a 
comparatively  large  amount  of  energy  in 
the  plate  circuit.  Thus  the  device  may 
be  used  as  an  amplifier  of  any  form  of 
electrical  energy,  such  as  weak  telephone 
currents  or  radio  signals  absorbed  at  & 
radio  receiving  station. 
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By  coupling  the  plate  circuit  to  the  grid 
circuit  an  electron  tube  can  be  made  to 
produce  varying  frequencies  from  0.5  cycle 
to  200  million  cycles  per  second,  depending 
upon  the  electrical  constants  of  the  circuit. 
As  an  oscillator  the  electron  tube  is  exten- 
sively used  for  transmission  of  radio  tele- 
phone speech  or  undamped  telegraph  sig- 
nals. Over  25  kw.  of  high-frequency 
energy  has  been  generated  \/y  a single  .tube. 
(For  the  action  of  the  electron  tube  as  a 
detector  see  Detectors,  radio.)  Electron 
tubes  have  frequently  been  called  by  other 
names,  such  as  electron  relay,  vacuum  tube., 
thermonic  valve,  etc.;  also  by  special 
names,  such  as  Audion,  Pliotron,  Triode. 
Auditron,  Oscillion,  etc.,  to  designate  the 
particular  types  of  certain  Inventors  or 
producers. 

Manufacturers: 

American  Radio  & Research  Corp,  21 
Park  Row,  New  York.  N.  Y. 

Chicago  Radio  Laboratory,  Ravenswood  & 
Schreiber  Aves.,  Chicago.  111. 

De  Forest,  Inc.,  Lee.  451  Third  St.,  San 
Francisco,  Cal.  “Oscillion,”  "Singer.” 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1416  Sedgwick  Ave.,  New  York, 
N.  Y.  “Audion.” 

Gilbert  Co..  The  A.  C.,  Blatchley  Ave., 
New  Haven.  Conn. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y.  “Radiotrons." 

Vacuum  Glass  Co.,  Lynn,  Mass. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

Wireless  Specialty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston,  Mass.  “Triode.” 

ELECTROPHITE. — Trade  name  for  elec- 
trically refined  graphite  manufactured  by 
the  Huff  Electrostatic  Separator  Co.,  Box 
66,  Arlington,  Mass. 

ELECTROPHITE.  — Trade  name  for 
graphite  manufactured  by  the  International 
Carbon  Products  Co.,  Inc.,  230  W.  13th  St., 
New  York,  N.  Y. 

ELECTROPHONE.  — Trade  name  for 
electrically  operated  phonographs  made  by 
the  Lakeside  Supply  Co.,  416  S.  Dearborn - 
St.,  Chicago.  111. 

ELECTROPHOROUS.— An  instrument  de- 
vised by  Volta  for  the  purpose  of  illustrat- 
ing electrostatic  induction.  It  is  used  only 
for  experimental  and  demonstration  pur- 
poses and  consists  of  a plate  of  insulating 
material  and  a metal  disk  with  a glass 
handle. 

ELECTROPHYSICS.— That  branch  of  the 
science  of  physics  that  deals  with  electric- 
ity. Originally  physics  wa*  a science  deal- 
ing with  anything  in  the  material  world 
but  it  now  comprises  the  closely  related 
sciences  of  mechanics,  heat,  electricity, 
light  and  sound  and  only  deals  with  the 
phenomena  of  inanimate  matter,  not  in- 
volving any  chemical  changes.  Electro- 
physics is  therefore  clearly  distinguished 
from  the  science  of  electrochemistry. 

ELECTROPISM.— The  influencing  of  the 
growth  and  direction  of  growth  of  vegetable 
organisms  by  electricity. 

ELECTROPLATING.  — The  process  of 
covering  an  object  with  a layer  of  adherent 
metal  by  causing  a unidirectional  electric 
current  to  flow  through  an  electrolyte  con- 
taining a salt  of  the  metal  to  be  plated, 
into  which  the  object  is  immersed  and 
connected  as  the  cathode,  while  the  anode 
is  usually  made  of  the  metal  to  be  plated 
so  as  to  keep  the  composition  of  the  bath 
nearly  constant.  Electroplating  is  used  for 
three  principal  purposes:  First,  artistic 
effect;  second,  protection  of  the  base  metal; 
third,  as  a manufacturing  adjunct,  for 
example  the  correction  of  a defect  of 
manufacturing,  or  in  lieu  of  an  additional 
process  of  manufacturing  as  for  example 
that  of  case  hardening. 

The  principal  metals  deposited  electro- 
lytically  are  gold,  silver,  nickel,  copper, 
brass,  zinc,  tin,  and  lead.  Electroplating 
solutions  are  of  two  general  classes,  acid 
type,  in  which  sulphuric  acid  usually  forms 
the  principal  acid  content,  and  the  alkaline 
type,  in  which  cyanide  of  sodium  forms  the 
alkaline  content.  Of  the  metals  given 
above  gold,  silver,  brass,  and  tin  are  de- 
posited only  from  alkaline  solutions,  nickel 
and  lead  from  acid  solutions  only,  while 
copper  and  zinc  may  be  deposited  from 
either  acid  or  alkaline  solutions.  The  ele- 
ments of  any  plating  solution  are:  First, 
a salt  of  the  metal  to  be  plated;  second,  a 
conducting  salt  which  may  or  may  not  be  a 
salt  of  the  metal;  and  third,  a catalytic 
reagent,  mostly  inorganic  nonmetallic  ma- 
terials, added  to  improve  the  brightness  or 
fineness  of  the  deposit. 


Objects  to  be  electroplated  are  generally 
classed  into  two  groups,  ferrous  and  non- 
ferrous.  due  to  the  difference  in  preliminary 
cleaning  required  for  objects  made  of  iron 
and  steel  as  compared  with  objects  made 
of  a softer  metal  base.  An  important  item 
of  the  process  of  electroplating  is  that  of 
cleaning,  wherein  all  traces  of  grease,  dirt, 
scale,  or  oxides  of  the  metal  are  carefully 
removed  for  the  reason  that  electrodeposits 
do  not  adhere  properly  and  permanently 
unless  the  deposit  itself  is  laid  down  on  a 
chemically  clean  surface  of  the  base  metal. 

Electroplated  articles  when  removed  from 
the  plating  process  are  carefully  washed 
and  dried,  then  buffed  to  produce  a final 
finish,  the  luster  of  which  is  determined, 
however,  by  the  quality  of  initial  polishing. 
Many  plated  articles  are  then  protected  by 
a coating  of  a suitable  lacquer. 

ELECTROPLATING  EQUIPMENT.— The 
electrical  circuit  of  an  electroplating  sys- 
tem is  one  of  very  iow  resistance.  The 
operating  condition  is.  therefore,  one  of 
high  current  and  low  voltage.  The  direct- 
current  generators  are  consequently  of  spe- 
cial design,  generating  at  5,  6.  10  or  12 
volts  and  having  current  capacities  ranging 
from  about  100  to  7.000  amperes.  For  fur- 
ther details  see  Generators,  electroplating 
and  electrolytic.  For  the  ammeters  used 
see  Ammeters,  d-c.,  switchboard  or  panel; 
also  Ammeters,  d-c.,  portable;  these  are 
often  of  high  current  rating  requiring 
shunts.  The  equipment  includes  two  types 
of  rheostats,  a field  rheostat  for  regulation 
of  the  generator  voltage  and  a tank  rheo- 
stat usually  allowing  Very  fine  control  for 
the  tank  current.  As  the  source  of  pur- 
chased power  is  often  alternating  current, 
motor-generator  sets  are  often  used  and 
commonly  driven  by  an  a-c.  motor,  though 
d-c.  motors  are  sometimes  used  where  the 
power  supply  makes  them  applicable;  also 
s?e  Motor-generators,  miscellaneous.  The 
bath  equipment  includes  the  stone,  wood, 
metal  or  metal-lined  tanks  for  general  work, 
and  for  special  work,  various  mechanical 
plating  tanks.  Some  of  the  mechanically 
operated  tanks  include  the  following  fea- 
tures: for  small  parts,  a sieve-like  tumbler 
placed  within  a bath;  for  pipe,  tubing  or 
conduit,  a cylindrical  tank  which  will  carry 
a number  of  sections  of  the  pipe  in  each 
run;  for  wire  cloth,  a series  of  tanks 
through  which  the  cloth  is  drawn  continu- 
ously, being  first  cleaned,  then  plated, 
then  given  a lacquer  or  varnish  coat  if  it 
is  desired,  and  finally  dried  and  rolled;  for 
chain,  a tank  with  a set  of  rollers  which 
feed  the  chain  continuously  through  the 
bath.  The  plating  anodes  are  discussed 
under  Anodes,  electrolysis  and  electroplat- 
ing. which  see.  Operators’  protective 
clothing  and  equipment,  which  might  be 
inc’uded  under  this  heading  is  listed  sepa- 
rately as  gloves,  rubber;  aprons,  acidproof; 
respirators. 

Manufacturers: 

Bennett-O’Connell  Co.,  3600  S.  Morgan 
St..  Chicago,  111. 

Burns  Supply  Co.,  E.  Reed,  21-27  Jackson 
St.,  Brooklyn.  N.  Y. 

Connecticut  Dvnamo  & Motor  Co..  The. 
Lyons  Ave.  & Coit  St.,  Irvington,  N.  J. 
“Rotoplater.” 

Edmunds  Co.,  Ltd.,  J.  H..  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Ely,  C.  Upham;  50  Vesey  St.,  New  York, 
N.  Y.  • 

General  Platers’  Supply  Co..  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 
”G.  P.  S.” 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston.  Mass. 

Ideal  Electric  & Mfg.  Co..  The.  153  E. 
5th  St.,  Mansfield,  Ohio.  “Ideal.” 

Jantz  & Leist  Electric  Co..  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Moran  & MacNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

Munning  & Co..  A.  P.,  Church  St.,  Mata- 
wan.  N.  J.  “Optimus.” 

National  Galvanizing  & Plating  Equip- 
ment Corp..  52  Broadway,  New  York, 
N.  Y.  (“National”  barrel.) 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  “Sangamo.” 

IT.  S.  Electro  Galvanizing  Co.,  28-34 
Stockton  St.,  Brooklyn.  N.  Y.  “Na- 
tional.” “U.  S.  Junior”  barrel. 

ELECTROPLATING  GENERATORS.— 
See  Generators,  electroplating  and  electro- 
lytic. 

ELECTROPURE  CO.,  THE.— 53  W.  Jack- 
son  Blvd.,  Chicago.  111.  Manufacturer  of 
electric  milk  sterilizers  and  pasteurizers. 
Business  established  1918.  President.  J.  F. 
Rudd;  vice-president,  W.  L.  Harding;  sec- 
retary, treasurer  and  general  manager,  W. 
A.  Gordon.  Factory,  Washington,  D.  C. 
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ELECTROPURIFIER.— Trade  name  for 
electric  milk  pasteurizers  manufactured  by 
the  Electropure  Co.,  63  W.  Jackson  Blvd., 
Chicago,  111. 

ELECTROSCOPE. — A device  for  showing 
the  presence  of  an  electric  charge.  The 
simplest  form  of  electroscope  consists  of  a 
pith  ball  covered  with  gold  leaf  and  sus- 
pended from  a support  by  a silk  thread.  A 
more  sensitive  (prm  consists  of  two  pieces 
of  gold  leaf  hung  beside  each  other  from 
the  lower  end  of  an  insulated  metal  rod. 
The  upper  end  of  the  rod  terminates  in  a 
ball  or  plate.  The  gold  leaves  are  pro- 
tected from  air  currents  by  a bell  glass 
through  the  top  of  which  the  metal  rod 
projects.  Strips  of  tinfoil  are  often  pasted 
on  the  inside  of  the  glass.  These  strips 
are  grounded  and  thus  screen  the  electro- 
scope from  external  electric  effects.  The 
electroscope  is  an  important  instrument  of 
research  In  radioactivity.  The  electrometer 
and  electrostatic  voltmeter  are  commercial 
instruments  operating  on  the  principle  of 
the  electroscope. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Radium  Ltd.,  U.  S.  A.,  2 W.  45th  St., 
New  York,  N.  Y. 

Standard  Scientific  Co.,  9 Barrow  St„ 
New  York,  N.  Y.  “Stansico.” 

ELECTROSE  MFG.  CO.— Brooklyn.  N.  Y. 
Manufacturer  of  high-tension  bushings, 
insulators,  insulating  compounds  and  ma- 
terials. Louis  Stelnberger,  president. 

ELECTROSHINE,  INC.— 253  W.  34th  St., 
New  York,  N.  Y.  Manufacturer  of  electric 
shoe  shining  machines.  F.  Kingsley,  pres- 
ident. 

ELECTROSTATIC  INDUCTION.  — See 

Electric  displacement. 

ELECTROSTATIC  L A W S.  — (1)  Like 
charges  of  electricity  repel  and  unlike 
charges  attract  each  other.  (2)  The  force 
exerted  between  two  charges  is  directly 
proportional  to  the  product  of  the  charges, 
a'l  other  things  being  kept  constant.  (3) 
The  force  between  two  given  point  charges 
varies  inversely  as  the  square  of  the 
distance  between  them.  Point  charges  are 
such  as  can  be  considered  to  be  concen- 
trated at  a point.  (4)  The  force  between 
two  given  charges  depends  upon  the  prop- 
erty of  the  medium  through  which  the 
electric  influence  is  manifest.  This  prop- 
erty of  the  medium  is  called  the  dielectric 
constant.  (5)  The  foregoing  laws  may  ail 
be  symbolized  by  an  algebraic  equation 
thus, 

F=qi  qs/kd* 

which  holds  for  point  charges  or  charges 
which  are  small  in  size  as  compared  with 
the  distance  between  them.  This  expres- 
sion is  known  as  Coulomb’s  law  for  electro- 
static charges. 

ELECTROSTATIC  MACH  IN  ES.  — Com- 
monly types  of  generator  for  converting 
mechanical  energy  into  electrical  energy 
in  the  form  of  electric  charges  at  high 
potential  differences.  Electrostatic  motors 
have  been  built  as  an  experiment  but  are 
not  used  commercially.  The  electrostatic 
machine  as  a generator  produces  the  elec- 
tric charges  through  friction  or  by  electro- 
static induction.  In  the  friction  machines, 
a glass  cylinder  or  plate  is  rotated  between 
suitable  stationary  pads  or  rubbers  and  the 
electric  charge  produced  on  the  glass  is 
removed  by  metal  brushes  or  combs.  This 
type  of  machine  is  now  seldom  used.  In 
the  electrostatic  induction,  or  influence, 
machines,  disks  of  glass  or  other  insulating 
material  and  metal  conductors  are  so  ar- 
ranged that  small  electric  charges,  origi- 
nally produced  by  friction.  Induce  other 
charges  which  are  carried  by  rotation  and 
successively  built  up  into  larger  and  larger 
charges  at  higher  and  higher  potential 
differences.  A limit  to  the  potential  differ- 
ence obtainable  is  set  by  the  insulation  of 
the  machine. 

The  Toepler-Holtz  and  the  Wimshurst 
machines  are  common  forms  of  the  electro- 
static induction  machines.  In  the  former, 
part  of  the  disks  are  stationary;  in  th’ 
latter,  all  disks  rotate,  a part  in  one  direc- 
tion. the  remainder  In  the  opposite 
direction.  There  are  also  other  differences 
in  the  arrangement  of  the  metal  parts. 

Electrostatic  machines  are  occasionally 
used  in  laboratory  and  experimental  work 
and  to  a limited  extent  in  electrothera- 
peutics. Their  energy  capacity  is  very  low 
in  comparison  with  electromagnetic  ma' 
chines  or  the  modern  types  of  generators. 
Their  efficiency  is  also  dependent  on  tnc 
weather,  being  low  when  the  humidity 
high,  as  in  summer.  Consequently  electro- 
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static  machines  are  chiefly  of  historical 
interest  as  having  been,  with  primary  bat- 
teries, the  only  practical  sources  of  elec- 
trical energy  until  the  perfection  of  the 
direct-current  generator  and  later  of  the 
alternating-current  generator.  Also  see 
Machines,  dynamoelectric. 

Manufacturers: 

Bet*  Co.,  Frank  S..  Hoffman  St.,  Ham- 
mond. Ind. 

Huff  Electrostatic  Separator  Co..  Box  <16, 
Arlington,  Mass.  (For  precipitation.) 
Standard  Scientific  Co.,  9 Barrow  St., 
New  York.  N.  Y.  “Stansico.” 
WESTERN  COIL  & ELECTRICAL  CO.. 
300  5th  St.,  Racine,  Wis. 

ELECTROSTATICS.— The  science  which 
treats  of  electric  charges  at  rest.  It  is 
contrasted  with  electrodynamics,  which 
deals  with  electric  charges  in  motion,  that 
is.  electric  currents. 

ELECTROTHERAPEUTIC  APPARATUS, 
MISCELLANEOUS. — Under  separate  classi- 
fications there  are  listed  some  fifty  items 
<»vering  electrotherapeutic  equipment. 
However,  even  these  classifications  will  not 
cover  all  types  of  such  therapeutic  ap- 
paratus some  of  which  are  too  limited  in 
their  application  or  of  too  little  importance 
tor  other  reasons  to  merit  a separate  item 
and  for  such  miscellaneous  apparatus  this 
classification  is  entered. 

Manufacturers: 

Adon  Products.  Inc.,  516  5th  Ave.,  New 
York.  N.  Y.  “Physical  Vitalizer”  exer- 
ciser, “Home  Battery”  massage  roller, 
“Self  Vitalizer”  exerciser. 

Bachelet  Medical  Appliance  Co..  Inc.,  32 
E.  Strand  St..  Kingston,  N.  Y. 

Bet*  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Branston  Co.,  Charles  A..  41-45  Ellioott 
St..  Buffalo.  N.  Y. 

Bunnell  & Co.,  J.  H.,  32  Park  Place.  New 
York,  N.  Y.  “Bunnell.” 

BURDICK  CABINET  CO..  Milton,  Wis. 
“Radio-VItant.” 

Chicago  Surgical  & Electrical  Co..  314-324 
W.  Superior  St..  Chicago.  111. 

Chloride  of  Silver  Dry  Cell  Battery  Co.. 
407-409  N.  Paca  St..  Baltimore,  Md. 
“Chlorsil.” 

Empire  Electric  Co.,  Inc.,  2227  S.  San 
Pedro  St..  Los  Angeles.  Cal.  “Rose.” 
Hanovia  Chemical  & Mfg.  Co..  Chestnut 
St.  & New  Jersey  Railroad  Ave.,  New- 
ark. N.  J. 

Hospital  Supply  Ccu  The.  157  E.  23rd  St., 
New  York.  N.  Y. 

International  X-Ray  Corp.,  326  Broadway, 
New  York.  N.  Y. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 

23rd  St..  New  York,  N.  Y.  “Kayess.” 
LI^bel-Flarshelm  Co.,  The.  410-418  Home 
St..  Cincinnati,  Ohio. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

McIntosh  battery  & optical  co.. 

223-233  N.  California  Ave.,  Chicago.  III. 
Meyrowit*.  Inc.,  E.  B.,  520  5th  Ave.,  New 
York,  N.  Y.  “Unistat.” 

Mueller  & Co.,  V..  1779  Ogden  Ave.,  Chi- 
cago. 111.  (Ether  apparatus.) 

Oaone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

Rogers  Electric  Laboratories  Co.,  2015  E. 

65th  St.,  Cleveland.  Ohio. 

Sanitarium  Equipment  Co.,  Battle  Creek, 
Mich.  “Sanequo.” 

Scientific  Utilities  Co.,  Inc.,  18  E.  16th 
St..  New  York,  N.  Y. 

Thompson- Plaster  X-Ray  Co.,  Leesburg, 
Va. 

Ultima  Physical  Appliance  Co.,  136  W. 

Lake  St.,  Chicago,  III.  “Sinustat.” 
Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago.  111. 

"Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 
WESTERN  COIL  & ELECTRICAL  CO.. 
300  5th  St..  Racine,  Wis. 


When  writing  to  manufacturers  please 
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ELECTROTHERMAL.— Applied  to  any 
apparatus  or  operation  involving  the  util- 
ization of  the  electrical  energy  supplied 
for  heating  purposes  only.  If  the  current 
is  used  primarily  for  electrolysis  and  only 
secondarily  or  incidentally  for  heating  pur- 
poses, as  to  keep  the  electrolyte  warm  or 
hot,  the  operation  is  classed  as  electro- 
lytic and  not  as  electrothermal.  Examples: 
electric  furnaces  for  melting  steel,  reducing 
iron  ore,  making  calcium  carbide,  etc. 

ELECTRO-STYLOGRAPH.— Trade  name 
for  electric  engravers  manufactured  by  the 
Gibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit.  Mich. 

ELECTRO-THERMO.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Folsom-Miller  Co.,  130  Sycamore  St., 
Milwaukee,  W(s. 

ELECTROTYPERS’  MACHINERY  AND 
TOOLS. — This  equipment  differs  from  the 
more  general  electroplaters’  outfits  In  that 
it  is  designed  for  electrotyping  only.  Be- 
side the  plating  machinery  there  are 
various  electrotypers'  tools,  such  as  motor- 
driven  drills,  planers,  etc.,  and  heaters 
designed  for  the  specific  purposes  of  elec- 
trotyping work.  For  the  plating  equipment 
see  Electroplating  equipment. 

Manufacturers: 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Ostrander-Seymour  Co.,  7 S.  Dearborn 
St..  Chicago,  111. 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St.,  New  York,  N.  Y.  (Building  Tool.) 

ELECTROTYPING.— The  process  of  pro- 
ducing, for  use  In  printing,  duplicates  of 
any  type  composition,  engraving  or  other 
printing  surface,  by  electroplating  copper 
into  the  impression  left  by  the  type  or 
engraving  In  a wax  mold,  after  rendering 
the  surface  of  the  wax  conducting  by  coat- 
ing with  a thin  layer  of  powdered  graphite. 

The  object  of  electrotyping  is  to  produce 
in  a single  printing  plate  what  would  other- 
wise have  to  be  handled  as  individual  type 
or  type  lines  or  so-called  slugs.  Engrav- 
ings or  “cuts”  are  electrotyped  along  with 
the  type  after  being  inserted  where  the  il- 
lustrations belong.  Most  commonly  the 
electrotype  plate  is  an  assembly  of  the  en- 
tire page  as  it  is  to  be  printed.  Engravings 
are  often  electrotyped  separately  to  pre- 
serve or  .make  numerous  duplicates  of  the 
originals. 

In  the  electrotyping  process  the  type  is 
first  set  in  the  customary  manner,  then  a 
wax  impression  is  made  of  this  type,  using 
a special  wax  called  ozokerite.  This  wax 
mold  or  case  is  removed  from  the  type, 
covered  with  a film  of  finely  divided  graph- 
ite and  connected  into  an  electric  circuit 
in  an  electrolyte  made  of  a solution  of 
copper  sulphate,  a copper  plate  being  used 
as  anode.  The  plates  or  shells  thus  pro- 
duced are  stripped  from  the  wax,  filled  or 
backed  up  with  type  metal,  shaved  and 
mounted  on  blocks  of  wood.  If  nickel  is 
used  in  place  of  copper,  the  plate  is  called 
a nlckeltype;  see  Nickeltyping. 

ELECTRO-WELD  CO.— 70  Munroe  St.. 
Lynn,  Mass.  Manufacturer  of  electric 
toasters  and  oxyacetylene  welding  and  cut- 
ting outfits.  Business  established  1908. 
President  and  general  manager,  F.  W.  Col- 
lier; secretary,  G.  W.  Collier;  treasurer, 
John  H.  Madden. 

ELECTROZONE  WATER  STERILIZER 

CO,— 431  S.  Dearborn  St..  Chicago,  111. 
Manufacturer  of  electric  sterilizers  and 
ozone  generators.  President  and  manager, 
E.  H.  Dangremond. 

ELEKTRA  TOY  & NOVELTY  CO.— 400 
Lafayette  St.,  New  York,  N.  Y.  Manufac- 
turer of  electrical  toys  and  novelties. 

ELEKTRO  MFG.  CO„  TH  E.— 4642-4644 
Ravenswood  Ave.,  Chicago,  111.  Manufac- 
turer of  transformers,  electric  cooking  de- 
vices and  toys.  Business  established  1912. 
President  and  general  manager,  Dexter 
Fairbank;  vice-presidents,  Ernest  W.  J. 
Hughes,  William  Sickinger;  secretary,  Ir- 
win Mendels;  treasurer,  Harold  Scott;  sales 
manager,  Ernest  W.  J.  Hughes. 

ELEMENT. — One  of  the  essential  con- 
stituent parts  of  anything,  that  is.  one  of 
the  relatively  simple  forms  of  units  which 
enter  into  a complex  substance.  In  elec- 
trical apparatus  various  partial  or  nearly 
complete  assemblies  of  units  are  spoken  of 
as  elements.  In  a transformer,  for  in- 
stance, the  completely  assembled  core  with 
the  coils  and  connections  in  place  and  the 
whole  ready  to  be  placed  in  the  trans- 
former case  is  called  the  transformer  ele- 
ment. In  storage  batteries,  the  completely 
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assembled  positive  and  negative  plates  with 
separators  and  connecting  straps  in  place 
ready  to  be  placed  in  the  jar  is  called  the 
battery  element.  In  electrical  heating  and 
cooking  utensils  and  various  other  heating 
appliances,  the  resistance  unit  in  which 
the  heat  is  produced  is  known  as  the  heat- 
ing element.  In  a voltaic  (primary)  cell 
or  couple,  an  element  is  either  of  the  pieces 
of  metal  that  form  the  couple. 

In  chemistry,  an  element  Is  one  of  a 
limited  number  of  distinct  varieties  of 
matter,  which  singly  or  in  combination 
compose  every  material  substance.  More 
specifically,  it  is  a substance  which  cannot 
be  separated  into  substances  differing  from 
itself,  at  least  by  ordinary  chemical 
processes.  All  elements  are  divided  into 
two  general  groups,  metals  and  nonmetals 
or  metalloids.  Among  the  metals  are 
sodium,  calcium,  gold,  copper,  iron,  etc., 
and  the  nonmetals  oxygen,  hydrogen, 
nitrogen,  sulphur,  chlorine,  etc.  There  are 
about  85  principal  elements,  with  a few 
others  discovered  that  have  not  yet  been 
definitely  and  generally  recognized  as  ele- 
ments. 

ELESCO. — Trade  name  for  steam  super- 
heaters and  pipe  colls  manufactured  by  the 
Locomotive  Superheater  Co.,  30  Church  St., 
New  York,  N.  Y. 

ELESCO. — Trade  name  for  superheaters 
manufactured  by  the  Superheater  Co.,  17 
E 42nd  St.,  New  York.  N.  Y. 

ELEVATOR  CO.  OF  AMERICA.— State 
& Lake  Bldg.,  Chicago,  111.  Manufacturer 
of  electric  elevators.  President,  Joseph 
M.  Finn;  treasurer,  Joseph  Rice. 

ELEVATOR  CONTROL.— See  Control- 
lers, elevator. 

ELEVATOR  SAFETY  DEVICES,  ELEC- 
TRIC.— Electrical  control  is  so  largely  used 
in  elevator  operation  that  most  of  the  ele- 
vator safety  devices  now  also  operate 
through  electrical  means.  To  prevent  the 
car  coming  within  a set  distance  of  the 
top  or  bottom  of  the  hatchway,  limit 
switches  are  employed  which  operate  to 
stop  the  car  when  either  limit  is  passed 
by  the  car;  also  see  Switches,  limit.  Doors 
if  accidentally  left  open  offer  a consid- 
erable hazard  and  consequently  many  ele- 
vators are  equipped  with  control  switches 
which  prevent  operation  of  the  car  if  any 
door  or  gate  is  open  and  which  may  also 
prevent  operation  of  the  door  or  gate  ex- 
cept when  the  car  is  within  a few  inches 
of  the  floor;  also  see  Switches,  door, 
elevator.  Reverse-phase  relays  are  fre- 
quently placed  in  the  motor  circuits  to 
prevent  the  operation  of  the  motor  in  the 
reverse  of  the  normal  direction  which 
would  occur  if  a phase  became  reversed 
accidentally  or  through  a mistake  in  mak- 
ing connections  after  repairing  the  elevator 
equipment;  also  see  Relays,  reverse  phase. 
The  flyball  safty  governor,  which  is  oper- 
ated by  the  speed  of  the  car  and  used  to 
control  the  mechanical  brakes  in  case  of 
failure  of  the  hoisting  cable.  Is  sometimes 
also  connected  in  the  electrical  circuit  and 
made  to  operate  in  case  the  power  or  con- 
trol circuits  are  opened;  also  see  Brakes, 
electric  elevator.  If  the  car  is  not  stopped 
on  a level  with  the  floor  there  is  danger 
of  passengers  tripping  when  leaving  or 
entering.  To  decrease  this  danger  the  car 
threshold  may  be  illuminated  when  the 
car  is  stopped,  either  by  lights  studded  in 
the  threshold  grating  or  by  a lamp  and 
reflector  placed  at  either  end  of  the 
threshold  with  Its  light  directed  to  il- 
luminate the  threshold. 

Manufacturers: 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  C-H  Accessories  for 
elevator  controllers  cover  every  feature 
of  safety  and  convenience.  Among  those 
frequently  used  are  limit  switches,  slack 
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cable  switches,  door  safety  switches  and 
car  safety  switches.  C-H  Limit  Switches 
include  the  rotating  cam  type,  the  trav- 
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eling  nut  type,  the  hoistway  type  and 
the  machine  type.  C-H  Bulletin  10310 
(Type  A)  is  a rotating  cam  limit  switch, 
used  with  a winding-drum  type  elevator, 
operated  by  a full  magnetic  controller. 
Connected  to  the  traveling  nut  mechan- 
ism of  the  winding  drum,  it  automat- 


Buiietin  10312  (Cover  Removed) 

ically  slows  down  and  stops  the  car 
at  the  terminal  landings,  provided,  of 
course,  that  the  controller  is  one  that 
has  the  slowdown  feature.  C-H  Bulletin 
10310  (Type  B)  is  used  with  either 
traction  or  drum  type  elevators,  con- 
trolled by  full  magnetic  contactors.  It 
Is  operated  by  Inclined  cams  in  the 

» hoistway.  If  the  controller  is 
provided  with  slowdown  fea- 
ture, this  limit  switch  auto- 
matically slows  the  car  before 
stopping.  C-H  Bulletin  10312 
is  a traveling  nut  elevator 
limit  switch,  used  with  a full 
magnetic  elevator  controller  on 
winding-drum  type  elevators. 
It  combines  the  function  of  the 
ordinary  traveling-nut  device 
and  machine  limit  switch. 
Bulletin  Two  double-pole  snap  switches 
10315  are  provided  for  each  direction 
of  travel:  one  of  these  may  be  used  for 
slowdown  if  the  controller  includes  that 
feature.  C-H  Bulletin  10315  can  be  used 
on  either  winding-drum  or  traction  type 
elevators.  It  is  of  the 
double-pole  enclosed  type 
and  is  especially  recom- 
mended for  passenger 
service  because  it  insures 
the  stopping  of  the  eleva- 
tor even  though  one  con- 
trol line  may  be  grounded. 
C-H  Bulletin  10320  is  a 
slack-cable  switch,  which 
opens  the  main  contactor 
on  semi-magnetic  or  full- 
magnetic  elevators,  should 
Bulletin  10320  the  car  or  counterweight 

Cover  become  stuck  in  the 

Removed  guldes.  C-H  Bulletin  10325 

is  a car  safety  switch  that  is  installed 
in  the  car  itself.  C-H  Bulletin  10327  is 
an  elevator  door  safety  switch.  Its  de- 


Type  A 
Bulletin  10327 


Type  B 

Covers  Removed 


sign  is  simple  and  the  construction  is 
such  that  it  is  practically  unbreakable 
in  service.  See  display  adv.  pages  1225- 
1230.— Adv. 

ELECTRICAL.  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
adv.  page  1260. 

Elevator  Signal  Co.,  166  WeRt  St.,  New 
York,  N.  Y. 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken.  N.  J.  (“Ricketts”  and 
“Moore”  illuminated  thresholds). 

Grote  Mfg.  Co.,  F.,  123  3rd  Ave.,  Evans- 
ville, Ind. 

Heller  Elevator  Co.,  S.,  250  Milwaukee 
St.,  Milwaukee,  Wis. 

Kaestner  & Hecht  Co.,  500  S.  Throop  St., 
Chicago,  111. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York.  N.  Y. 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
zie  St.,  Chicago,  111. 

Quincy  Elevator  Gate  Co.,  Quincy,  111. 
“Quincy.” 


Reliance  Elevator  Co.,  2122  W.  Austin 
Ave.,  Chicago,  111. 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  & C.” 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury,  Conn.  (See  display  adv.  page 
1327.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore.” 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Warner  Elevator  Mfg.  Co.,  The,  2600 
Spring  Grove  Ave.,  Cincinnati,  Ohio. 

Warsaw  Elevator  Co.,  P.  O.  Box  889, 
Warsaw,  N.  Y. 

ELEVATOR  SIGNAL  CO.— 116  West  St., 
New  York,  N.  Y.  Manufacturer  of  electric 
elevator  safety  devices  and  signals.  Sole 
owner,  W.  A.  Hoeneman. 

ELEVATOR  SIGNALS,  ELECTRIC,  EX- 
CEPT ANNUNCIATORS.— Signaling  sys- 
tems for  elevators,  some  of  which  are 
operated  by  “up”  and  “down”  push  but- 
tons located  on  each  floor  to  notify  the 
car  operator  to  stop  at  the  floors  on  which 
passengers  are  waiting.  In  many  systems 
lamps  are  installed  on  each  floor,  and  as 
the  car  approaches,  if  traveling  up,  a 
white  lamp  Is  lighted  and,  if  down,  a red 
lamp.  One  system  has  a vertical  row  of 
lamps  in  each  car  which  light  up  to  in- 
dicate the  stops  in  a similar  manner  to 
annunciators.  In  another  very  common 
system  the  wiring  is  arranged  to  light  a 
single  lamp  on  the  car  one  or  two  floors 
before  the  floor  at  which  the  car  should 
stop.  The  “up”  and  “down”  buttons  for 
these  systems  require  about  10  volts  and 
operate  relays  which  close  the  110- volt 
lamp  circuits  by  means  of  needles  And  mer- 
cury cups.  A sliding  contactor  at  the  top 
of  each  shaft,  controlled  by  a chain  and 
a worm  gear,  is  sometimes  used  to  close 
the  circuit  to  lamps  on  the  various  floors, 
thus  indicating  the  location  of  ihe  car. 
Other  signaling  systems  are  used  for  auto- 
matically dispatching  the  cars  according  to 
definite  schedules;  instead  of  having  a 
starter  indicate  the  time  to  start,  a sign 
is  given  to  the  operator  at  definite  inter- 
vals, at  the  proper  time  to  start  up  and 
also  to  come  down;  the  intervals  at  which 
these  signals  are  given  may  be  varied  ac- 
cording to  the  traffic.  Another  system  in- 
dicates to  the  starter  by  an  arrangement 
of  lamps  in  a panel,  the  exact  location  of 
each  car  at  all  times  and  whether  it  is 
ascending  or  descending;  for  each  car  there 
is  a vertical  row  containing  as  many  lamps 
as  there  are  floors.. 

Manufacturers: 

Elevator  Signal  Co.,  116  West  St.,  New 
York,  N.  Y. 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken,  N.  J. 

Heller  Elevator  Co.,  S.,  250  Milwaukee 
St.,  Milwaukee,  Wis. 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
zie  St.,  Chicago,  111. 

Popper  & Sons,  Leo.  143  Franklin  St., 
New  York,  N.  Y.  (Glass  Jewels  for.) 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 

ELEVATOR  SUPPLIES  CO.,  INC.— Ho- 
boken, N.  J.  Manufacturer  of  elevator 
annunciators,  dumbwTaiters,  door  openers 
and  other  electric  elevator  supplies.  Vice- 
president,  J.  M.  Graham;  secretary  and 
treasurer,  Albert  Martin.  Main  office  and 
factory,  1515  Willow  Ave.,  Hoboken,  N.  J. 
Branch  offices,  1039  Walnut  Ave.,  Cleve- 
land, Ohio;  111  S.  Jefferson  St.,  Chicago, 
111.;  Railway  Exchange  Bldg.,  St.  Louis. 
Mo.;  186  5th  St.,  San  Francisco,  Cal.;  1716 
Ludlow  St.,  Philadelphia,  Pa. 

ELEVATORS,  ELECTRIC,  AUTOMATIC 
OR  PUSH  BUTTON. — Electrically  operated 
elevators  in  which  the  control  is  directed 
by  push  buttons  on  the  various  floors  and 
in  the  car.  Such  cars  are  equipped  with 
safety  appliances  to  prevent  doors  being 
opened  and  cars  being  started  when  pas- 
sengers on  any  floor  are  getting  on  or  off. 
They  are  generally  used  where  elevator 
traffic  is  light  and  the  services  of  an  ele- 
vator operator  would  be  uneconomical,  par- 
ticularly in  apartment  hotels  and  commer- 
cial establishments.  They  are  sometimes 
used  on  freight  elevators  employed  to  carry 
trucks  or  other  unstable  loads  as  they  al- 
low the  elevator  operator  to  devote  his 
attention  entirely  to  the  load,  thus  elim- 
inating the  service  of  an  extra  man  to  ride 
with  the  load. 

In  most  of  these  automatic  elevators 


there  is  one  push  button  on  each  floor, 
pressing  of  which  starts  the  motor  and 
brings  the  car  automatically  to  that  floor, 
provided  the  car  is  not  in  use  and  no  other 
door  to  the  shaft  is  open;  when  the  car 
has  stopped  the  door  may  be  opened  and 
the  car  entered.  In  the  car  there  is  a 
bank  of  buttons,  one  for  each  floor;  after 
closing  the  door,  the  passenger  pushes  the 
button  for  the  floor  he  wishes  to  be  car- 
ried to,  which  automatically  starts  the 
motor  and  brings  the  car  exactly  to  that 
floor  level.  After  the  car  has  stopped  the 
door  may  be  opened  to  leave  the  car,  when 
it  should  be  again  closed  to  permit  others 
to  use  the  car  in  the  same  manner.  The 
control  is  very  ingenious  and  is  provided 
with  interlocks  to  guard  against  improper 
operation.  These  elevators  operate  at  lower 
speed  than  those  in  charge  of  regular  oper- 
ators. which  adds  to  the  confidence  of  the 
passenger  who  is  entirely  safe  under  all 
possible  contingencies.  Although  there  is 
no  theoretical  limit  to  the  range  and  ca- 
pacity of  automatic  elevators,  they  are 
practically  limited  to  operation  between 
about  five  floors  and  to  carry  not  over  six 
passengers  at  one  time. 

Manufacturers: 

American  Elevator  & Machine  Co.,  500 
E.  Main  St.,  Louisville,  Ky.  “Ameri- 
can.” 

Cosby  Electric  & Machine  Co.,  R.  R.,  1705 
E.  Broad  St.,  Richmond,  Va. 

Elevator  Co.  of  America,  State  & Lake 
Bldg..  Chicago,  111. 

Heller  Elevator  Co.,  S.  250  Milwaukee  St., 
Milwaukee,  Wis. 

Kaestner  & Hecht  Co.,  500  S.  Throop  St., 
Chicago,  111. 

Kimball  Bros.  Co.,  9th  St.  & 11th  Ave., 
Council  Bluffs.  Iowa.  “Kimball.” 

Leitelt  Iron  Works.  315  Mill  Ave.,  Grand 
Rapids,  Mich. 

Nock  & Garside  Elevator  Co.,  The,  1850 
Wazee  St.,  Denver.  Colo. 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
zie  St..  Chicago.  111. 

Reliance  Elevator  Co.,  2122  W.  Austin 
Ave.,  Chicago,  111. 

Rosenberg  Elevator  Co.,  F.,  170-174  Reed 
St.,  Milwaukee,  Wis. 

Warner  Elevator  Mfg.  Co.,  The,  2600 
Spring  Grove  Ave.,  Cincinnati,  Ohio. 

Warsaw  Elevator  Co.,  P.  O.  Box  889, 
Warsaw,  N.  Y. 

ELEVATORS,  ELECTRIC,  MISCELLA- 
NEOUS (FOR  PASSENGER  AND 
FREIGHT  SERVICE).— Elevators,  the 
mechanisms  of  which  are  operated  by  elec- 
tric motors,  are  rapidly  gaining  favor  be- 
cause of  their  inherent  advantages  for  most 
classes  of  service.  Their  ease  of  control, 
freedom  from  operating  troubles,  adapta- 
bility to  all  types  of  buildings  and  hoisting 
conditions  has  resulted  in  their  use  in  many 
of  the  most  prominent  and  largest  build- 
ings in  the  world.  They  are  particularly 
adapted  for  high-speed  service.  Electric 
elevators  are  available  for  control  by  an 
operator,  or  conductor,  and  for  automatic 
operation,  the  latter  control  being  by  means 
of  push  buttons  which  are  operated  by 
passengers,  either  within  the  elevator,  or 
from  any  station;  see  preceding  classifica- 
tion for  this  type. 

Electric  operation  can  be  applied  to  ele- 
vators for  any  type  of  service,  and  is  par- 
ticularly desirable  for  locations  where  con- 
servation of  space  for  driving  mechanism 
is  essential.  The  compactness  of  the  elec- 
tric elevator  has  led  to  its  replacing  the 
hydraulic  type  to  a very  large  extent.  The 
average  range  of  capacities  is  from  1,000 
lbs.  for  the  automatic  type  of  passenger 
elevator  to  20,000  lbs.  for  freight  types. 
Specially  designed  freight  elevators  for 
carrying  capacities  as  high  as  35,000  lbs. 
have  been  successfully  employed.  The 
speed  range  of  electric  elevators  is  from 
50  ft.  to  600  ft.  per  minute.  The  speed  of 
the  average  express  passenger  elevator  is 
400  ft.  per  min. 

There  are  two  broad  types  of  elevator 
machines  adapted  for  electric  operation, 
the  drum  type  and  the  traction  type.  In 
the  drum  type,  the  hoisting  rope  is 
fastened  to  the  drum  and  is  wound  up  on 
it  as  the  car  rises.  A geared  limit  switch 
can  be  used  with  this  type  of  machine  so 
as  to  cause  the  motor  to  slow  down  and 
stop  at  the  upper  and  lower  limits  of 
travel. 

In  the  traction  type  the  ropes  are  fas- 
tened to  the  top  of  the  car  and  then  passed 
over  a set  of  sheaves,  and  attached  to  a 
counterweight.  Hatchway  limit  switches 
are  used  in  place  of  geared  limit  switches 
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to  guard  against  slipping  of  cables  on  the 
sheaves. 

High-torque  squirrel-cage  induction  mo- 
tors are  widely  used  for  elevator  service 
where  the  energy  supplied  is  alternating 
current.  Where  slip-ring  motors  are  em- 
ployed, a controller  for  cutting  the  resist- 
ance out  of  the  secondary  circuit  must  be 
provided  in  addition  to  the  main  contactor 
and  reverse  switch.  A two- speed  motor 
is  used  where  slow  speed  for  making  land- 
ings is  required.  On  direct-current  circuits 
both  shunt  and  compound -wound  motors 
are  used.  For  control  systems  and  equip- 
ment for  electric  elevators  see  Controllers, 
elevator. 

Manufacturers:  % 

Albro-Clem  Elevator  Co.,  Erie  Ave.  & D 
St.,  Philadelphia.  Pa.  “Albro-Clem.” 

American  Elevator  Sc  Machine  Co.,  600 
E.  Main  St.,  Louisville,  Ky.  “Amer- 
ican.” 

Brown  Portable  Conveying  Machinery 
Co.,  10  S.  LaSalle  St.,  Chicago,  111. 
(Freight)  “Brown-Portable.” 

Cosby  Electric  Sc  Machine  Co.,  R.  R.,  1706 
E.  Broad  St.,  Richmond,  Va. 

Edmonds  Elevator  Co.,  The,  Cleveland, 
Ohio. 

Elevator  Co.  of  America,  State  & Lake 
Bldg.,  Chicago.  111. 

General  Elevator  Co.,  400-402  S.  Charles 
St..  Baltimore,  Md. 

Grote  Mfg.  Co.,  F.#  123  3rd  Ave.,  Evans- 
ville, Ind. 

Heller  Elevator  Co.,  S.,  250  Milwaukee 
St.,  Milwaukee,  Wis. 

Kaestner  Sc  Hecht  Co.,  600  S.  Throop  St. 
Chicago.  111. 

Kimball  Bros.  Co..  9th  St.  & 11th  Ave., 
Council  BlufTs,  Iowa.  “Kimball.” 

Leitelt  Iron  Works,  315  Mill  Ave.,  Grand 
Rapids,  Mich. 

Nock  Sc  Garside  Elevator  Co.,  The,  1850 
Waxee  St.,  Denver,  Colo. 

Ohio  Elevator  & Machine  Co.,  The,  Cur- 
tis & Jefferson  Aves.,  Columbus,  Ohio. 
“Ohio.” 

Otis  Elevator  Co.,  260  11th  Ave.,  New 
York,  N.  Y. 

PITT  ENGINEERING  CO.,  120  West  Kin-- 
zie  St.,  Chicago,  111.  Manufacturers  of 
direct-current  and  alternating-current 
elevators  for  all  kinds  of  passenger  and 
freight  service,  any  speed  and  any 


Pitt  Elevator  Equipment 


duty.  Also  manufacture  hydraulic  ele- 
vators. For  over  12  years  have  given 
special  attention  to  the  design,  con- 
struction and  installation  of  elevator 
equipment  to  meet  exceptional  engi- 
neering requirements.  Old  installations 
also  repaired  or  completely  rehabili- 
tated to  modern  standards  of  efficiency 
and  service. — Adv. 

Reliance  Elevator  Co.,  2122  W.  Austin 
Ave.,  Chicago,  111. 

Rosenberg  Elevator  Co.,  F.,  170-174  Reed 
St.,  Milwaukee,  Wis. 

Storm  Mfg.  Co..  The,  40-50  Vesey  St., 
Newark.  N.  J.  “Storm.” 

Warner  Elevator  Mfg.  Co.,  The,  2600 
Spring  Grove  Ave.,  Cincinnati.  Ohio. 

Warsaw  Elevator  Co.,  P.  O.  Box  889, 
Warsaw,  N.  Y. 

ELEVATORS,  ELECTRIC,  PORTABLE. 
— These  may  consist  of  a platform  raised 
and  lowered  along  metal  posts  or  guides  by 
a motor  located  on  a platform  on  wheels. 
This  type  of  elevator  is  sometimes  drawn 
about  by  hand  but  may  be  equipped  with 
motor  drive  controlled  from  the  operator’s 
seat.  It  is  used  in  piling  heavy  bales  and 
boxes  in  warehouses  and  for  stocking  plat- 
form loads  where  the  lift  truck  and  plat- 
form storage  system  are  used.  Another 
type  employed  in  piling  sacks,  barrels  and 
boxes  at  shipping  points  consists  of  a con- 
veyor mounted  on  a portable  platform  sind 
motor-operated.  The  conveyor  types  are 
sometimes  used  for  floor-to- floor  elevation 


where  a permanent  elevator  would  be  un- 
economical. Also  see  Stackers,  lumber, 
motor-driven. 

Manufacturers: 

Alvey-Ferguson  Co.,  The,  Cincinnati, 
Ohio. 

Brown  Portable  Conveying  Machinery 
Co.,  10  S.  LaSalle  St.,  Chicago,  111. 
“Brown-Portable.” 

Economy  Engineering  Co.,  2635-53  W. 
Van  Buren  St.,  Chicago,  111. 

Haughton  Elevator  & Machine  Co.,  The, 
Toledo,  Ohio. 

K & B Co.,  495-497  N.  3rd  St..  Phila- 
delphia. Pa. 

Revolvator  Co.,  336-352  Garfield  Ave., 
Jersey  City,  N.  J.  “Revolvator.” 

1100. — Trade  name  for  lighting  fixtures 
and  fixture  fittings  and  parts  manufactured 
by  the  Dallas  Brass  & Copper  Co.,  820 
Orleans  St„  Chicago,  111. 

EL  EX  IT. — Trade  name  for  fixture  re- 
ceptacles manufactured  by  the  Electric 
Outlet  Co.,  Inc.,  119  W.  40th  St.,  New  York. 
N.  Y. 

ELGIN  MFG.  & PLATING  CO.,  THE.— 

58  Peter  St.,  Uniontown,  Pa.  Manufacturer 
of  flashlights.  President,  Edward  W.  Hay- 
don;  vice-president,  Albert  A.  Ross;  secre- 
tary and  treasurer,  Emma  K.  Ross. 

ELI  BRIDGE  CO.— Jacksonville,  111. 
Manufacturer  of  portable  lighting  and 
power  plants.  President,  W.  E.  Sullivan. 

E-LITE. — Trade  name  for  decorative 
semi-indirect  lighting  fixture  manufactured 
by  the  Luminous  Unit  Co..  Division  of  the 
St.  Louis  Brass  Mfg.  Co.,  2615  Washington 
Ave.,  St.  Louis,  Mo. 

ELITE. — Trade  name  for  automobile 
wrench  kits  manufactured  by  Paul  G.  Nie- 
hoff  & Co.,  Inc.,  232-242  E.  Ohio  St.,  Chi- 
cago, 111. 

ELITE. — Trade  name  for  battery  am- 
meters and  voltammeters  manufactured  by 
the  Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York.  N.  Y. 

ELITE  ELECTRIC.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Minier  Mfg.  Co.,  Inc.,  Minier,  111. 

ELKHART  RUBBER  WORKS.— Elkhart, 
Ind.  Manufacturers  of  rubber  tape  and 
other  rubber  products. 

ELLIOTT  CO.— Pittsburgh,  Pa.  Manu- 
facturer of  condensers,  oil  filters  and  puri- 
fiers, ejectors  and  other  power  plant  ac- 
cessories. President,  W.  S.  Elliott;  vice- 
president  and  general  manager,  J.  E.  Wat- 
son; treasurer,  A.  K.  Riley;  secretary, 
W.  T.  Hamilton;  sales  manager,  C.  L. 
Brown.  Main  office,  Frick  Bldg.,  Pitts- 
burgh, Pa.  Factory,  Jeannette,  Pa. 
Branch  offices.  New  York,  N.  Y.;  Chicago, 
111.;  Philadelphia,  Pa.;  Boston,  Mass.;  St. 
Louis,  Mo.;  Kansas  City,  Mo.;  Detroit, 
Mich.;  Cleveland,  Ohio;  Cincinnati,  Ohio; 
Syracuse,  N.  Y. 

ELLIOTT-EHRHART. — Trade  name  for 
exhaust  steam  condensers  manufactured  by 
the  Elliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 

ELLIOTT-FISH ER  CO.— Harrisburg,  Pa. 
Manufacturer  of  electrically  operated  type- 
writing, computing  and  bookkeeping  ma- 
chines. President,  Kenneth  B.  Schley; 
vice-president  and  general  manager,  H.  A. 
Foothorap;  vice-president  and  sales  man- 
ager, M.  S.  Eylar;  secretary,  C.  L.  E. 
deGauge;  treasurer,  C.  H.  Miller.  Main 
office  and  factory,  Harrisburg,  Pa.  Branch 
offices,  Albany,  N.  Y.;  Boston.  Mass.;  Hart- 
ford, Conn.;  New  Haven,  Conn.;  Spring- 
field,  Mass.;  Montreal,  Que.,  Can.;  Port- 
land, Me.;  Providence,  R.  I.;  Worcester. 
Mass.;  404  Astor  House  Bldg.,  New  York, 
N.  Y. ; Newark,  N.  J.;  Paterson,  N.  J.; 
Allentown,  Pa.;  Baltimore,  Md.;  Buffalo, 
N.  Y.;  Erie,  Pa.;  Harrisburg,  Pa.;  Phila- 
delphia, Pa.;  Richmond,  Va.;  Norfolk,  Va.; 
Rochester,  N.  Y.;  Scranton,  Pa.;  Bingham- 
ton, N.  Y.;  Syracuse,  N.  Y.:  Toronto,  Ont., 
Can.;  Washington,  D.  C.:  Cincinnati,  Ohio; 
Dayton,  Ohio;  Cleveland,  Ohio;  Akron, 
Ohio;  Youngstown,  Ohio;  Columbus,  Ohio; 
Detroit,  Mich.;  Grand  Rapids,  Mich.;  Hunt- 
ington, W.  Va. ; Pittsburgh,  Pa.;  Toledo, 
Ohio;  Wheeling,  W.  Va.;  Peoples  Gas  Bldg., 
Chicago,  111.;  Ft.  Wayne,  Ind.;  Indianapolis. 
Ind.;  Louisville,  K.;  Evansville,  Ind.; 
Minneapolis.  Minn.;  St.  Paul,  Minn.;  Mil- 
waukee, Wis.;  Duluth,  Minn.;  Oshkosh, 
Wis.;  Rockford,  111.;  Peoria,  111.;  Rock  Is- 
land, 111.;  South  Bend,  Ind.;  Winnipeg, 
Man.,  Can.;  Dallas,  Tex.;  Des  Moines, 
Iowa;  Houston,  Tex.;  Kansas  City,  Mo.; 
Wichita,  Kans. ; Oklahoma  City,  Okla.; 
Omaha,  Neb.;  St.  Louis,  Mo.;  Sioux  Falls, 
S.  D.;  Denver,  Colo.;  El  Paso,  Tex.;  Los 
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Angeles,  Cal.;  Portland,  Ore.;  Salt  Lake 
City,  Utah;  San  Francisco,  Cal.;  Sacra- 
mento, Cal.;  Seattle,  Wash.;  Spokane, 
Wash.;  Vancouver,  B.  C.,  Can.;  Atlanta, 
Ga.;  Birmingham,  Ala.;  Chattanooga, 
Tenn.;  Jacksonville,  Fla.;  Little  Rock,  Ark.; 
Memphis,  Tenn.;  Nashville,  Tenn.;  New 
Orleans,  La.;  Savannah,  Ga. 

ELLIOTT -THOMPSON  ELECTRIC  CO., 
THE.— 203-205  St.  Clair  Ave.,  E.  Cleveland, 
Ohio.  Manufacturer  of  armature  and  field 
coils  and  commutators.  President  .and 
treasurer,  J.  N.  Elliott;  vice-president,  J. 
P.  Elliott. 

ELLISON,  LEWIS  M.— 214  W.  Kinzie 
St.,  Chicago,  111.  Manufacturer  of  draft 
gages.  L.  M.  Ellison,  sole  owner. 

ELM  CITY. — Trade  nam$  for  automatic 
counters  manufactured  by  the  C.  J.  Root 
Co.,  Bristol.  Conn. 

ELMCO  LIBERTY.— Trade  name  for 
testing  machine  for  automobile  generator 
and  starting  motor  manufactured  by  the 
Electric  Machine  Co.,  329  W.  Ohio  St., 
Indianapolis,  Ind. 

ELMES  ENGINEERING  WORKS, 
CHARLES  F.— 230  N.  Morgan  St.,  Chicago, 
111.  Manufacturers  of  motor-driven  hy- 
draulic pumps  and  presses.  President, 
Charles  F.  Elmes;  secretary  and  treasurer, 
C.  L.  Elmes. 

ELMIRA. — Trade  name  for  insulated 
screw  driver  manufactured  by  the  Cronk 
& Carrier  Mfg.  Co.,  109  W.  Water  St., 
Elmira,  N.  Y. 

ELMIRA  MACHINERY  A TRANSMIS- 
SION CO.,  LTD. — Elmira,  Ont.,  Can.  Man- 
ufacturer of  power  transmission  machinery. 

ELMORE  PROCESS. — An  electrolytic 
process  for  the  production  of  seamless  cop- 
per tubes,  by  the  deposition  of  the  copper 
on  a rotating  cylindrical  mandrel,  the  re- 
sulting cylinder,  after  removal,  being 
drawn  out  into  a tube. 

ELPECO.  — Trade  name  for  control 
switches,  switchboard  fittings,  disconnect- 
ing switches,  bus  supports,  choke  coils  and 
other  high-tension  equipment,  manufac- 
tured by  the  Electric  Power  Equipment 
Co.,  N.  E.  Cor.  13th  & Wood  Sts.,  Phila- 
delphia, Fa. 

ELRECO. — Trade  name  for  combination 
railway  and  lighting  poles  manufactured 
by  the  Electric  Railway  Equipment  Co., 
2900  Cormany  Ave.,  Cincinnati,  Ohio. 

ELSTAT.  — Trade  name  for  electric 
water  heaters  made'  by  the  Electric  Con- 
troller Co.,  Central  Ave.  Sc  10th  St.,  In- 
dianapolis, Ind. 

ELWELL. — Trade  name  for  storage  bat- 
tery trucks  and  tractors  manufactured  by 
the  Elwell-Parker  Electric  Co.,  Cleveland, 
Ohio. 

ELWELL. — Trade  name  for  radio  trans- 
mitters manufactured  by  Emil  J.  Simon, 
217  Broadway,  New  York,  N.  Y. 

ELWELL-PARKER  ELECTRIC  CO.— 
Cleveland.  Ohio.  Manufacturer  of  storage 
battery  trucks  and  tractors.  President, 

M.  S.  Powson.  Main  office,  Cleveland, 
Ohio.  Branch  offices,  72  E.  South  Water 
St.,  Chicago,  111.;  50  Church  St.-,  New  York, 

N.  Y.;  Boston,  Mass.;  Worcester,  Mass.; 
Philadelphia,  Pa.;  Washington,  D.  C. ; At- 
lanta, Ga. ; Richmond,  Va.;  New  Orleans, 
La.;  Newark,  N.  J.;  Buffalo,  N.  Y.;  Pitts- 
burgh, Pa.;  Youngstown,  Ohio.;  Detroit, 
Mich.;  Indianapolis,  Ind.;  Milwaukee,  Wis.; 
St.  Paul,  Minn.;  St.  Louis,  Mo.;  Kansas 
City,  Mo.;  Denver,  Colo.;  Seattle,  Wash.; 
Portland,  Ore.;  San  Francisco,  Cal.;  Mon- 
treal, Que.,  Can. 

ELY,  C.  UPHAM.— 50  Vesey  St.,  New 
York,  N.  Y.  Manufacturer  of  nickel 
anodes,  generators  and  other  electroplating 
equipment,  rheostats  and  voltmeters.  Busi- 
ness established  as  Yates  & Ely  In  1877. 

EM  CO. — Trade  name  for  cotton  belting 
manufactured  by  the  Empire  Mfg.  Co., 
Lockport,  N.  Y. 

EM  CO. — Trade  name  for  punch  presses 
manufactured  by  the  Enterprise  Machinery 
Co.,  30  S.  Clinton  St.,  Chicago.  111. 

EM  ELECTRIC. — Trade  name  for  wires 
and  cables  manufactured  by  the  American 
Electrical  Works,  Phillipsdale,  R.  I. 

EMERALITE. — Trade  name  for  portable 
lamps  manufactured  by  H.  G.  McFaddin 
& Co.,  38  Warren  St.,  New  York,  N.  Y. 

EMERGENCY. — Trade  name  for  oil  and 
grease  cups  manufactured  by  the  American 
Injector  Co.,  175  14th  Ave.,  Detroit,  Mich. 

EMERSON,  E.  L.— Boston,  Mass.  Trad- 
ing as  S.U.E.  Co.  which  see. 
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EMERSON  APPARATUS  CO.— Boston. 
Mass.  Manufacturer  of  electric  condition- 
ing ovens. 

EMERSON  ELECTRIC  MFQ.  CO.,  THE. 

— St.  Louis,  Mo.  Manufacturer  of  motors, 
generators,  farm  utility  power  stands,  fans 
and  grinders.  Business  established  1890. 
President,  T.  M.  Meston;  1st  vice-president. 
H.  I.  Finch;  2nd  vice-president,  E.  L.  Bark- 
house;  3rd  vice-president,  C.  C.  Connor; 
treasurer,  H.  S.  Gilliam;  secretary.  L.  L. 
WhUtemore.  Main  office  and  factory.  2012- 
2032  Washington  Ave.,  St.  Louis.  Mo. 
Branch  office,  50  Church  St.,  New  York, 
N.  Y. 

EMERY. — Trade  name  for  lubricating 
oils  manufactured  by  the  Emery  Mfg.  Co- 
Bradford,  Pa. 

EMERY  MFG.  CO.— Bradford,  Pa.  Man- 
ufacturer of  lubricating  oils.  Proprietor, 
Lewis  Emery,  Jr.;  general  manager.  Lewis 
Emery;  sales  manager,  W.  A.  McOafTerty. 

EMERY  THOMPSON.— Trade  name  for 
motor-driven  ice-cream  freezers  made  by 
the  Emery  Thompson  Machine  & Supply 
Co..  271-75  Rider  Ave.,  New  York,  N.  Y. 

E.M.F. — Abbreviation  for  electromotive 
force. 

E.M.F.,  TERMINAL  AND  IMPRESSED 

— The  difference  of  potential  at  the  ter- 
minals of  a generator,  transformer,  battery 
or  other  source  of  e.m.f.  when  the  circuit 
is  closed  is  called  the  terminal  e.m.f.  Im- 
pressed e.m.f.  is  the  total  e.m.f.  applied 
to  and  causing  current  in  a circuit.  It  is 
the  sum  of  the  terminal  e.m.f.’s  of  all 
sources  acting  to  produce  a current  in  the 
same  direction.  If  there  are  also  counter 
e.m.f.'s  present,  the  actual  current  will  be 
determined  by  the  difference  between  the 
impressed  and  total  counter  e.m.f.’s. 

EMISSI VITY. — The  rate  of  emission  of 
heat  from  a b!>dy  per  unit  of  surface  area 
and  per  degree  centigrade  elevation  of  tem- 
perature above  its  surroundings.  The 
C.G.S.  dynamical  unit  is  the  erg  per  sec- 
ond, per  square  centimeter  and  per  de- 
gree centigrade. 

EMKA. — Trade  name  for  bells,  buzzers 
and  circuit  testers  manufactured  by  the 
Electric  Signal  Mfg.  Co.,  Inc.,  31  Tremont 
Ave.,  Orange,  N.  J. 

EMLENTON  REFINING  CO.— Kmlenton. 
Pa.  Manufacturer  of  transformer  oil.  lub- 
ricating oil,  paraffin  and  other  lubricants. 
Business  established  1895.  President.  P.  J. 
Bayer;  vice-president,  H.  J.  Crawrford; 
secretary,  T.  B.  Gregory;  treasurer,  S. 
Messer;  manager,  G.  B.  Hunter. 

EMMET,  WILLIAM  LE  ROY.— An  Amer- 
ican electrical  and  mechanical  engineer, 
born  at  New  Rochelle,  N.  Y..  1859.  He 
graduated  from  the  United  States  Naval 
Academy  in  1881.  He  left  the  navy  in 
1883  and  in  1887  began  his  electrical  work 
with  the  Sprague  Electric  Railway  & 
Motor  Co.  He  next  served  as  electrical 
engineer  for  the  Buffalo  Railway  Co.,  and 
later  as  district  engineer  for  the  Chicago 
district  of  the  Edison  General  Electric  Co. 
Since  1892  he  has  been  with  the  General 
Electric  Co/,  except  for  a time  in  1898 
when  he  served  as  navigator  on  the  U.  S.  S. 
Justin  during  the  Spanish-American  War. 
His  most  important  work  has  been  in 
steam-turbine  inventions  and  develop- 
ments. For  the  success  of  the  Curtis  tur- 
bine, Mr.  Emmet  is  largely  responsible.  He 
planned  and  promoted  the  use  of  electricity 
for  ship  propulsion  and  invented  many 
features  and  designed  equipment  now  be- 
ing applied  for  propulsion  to  many  large 
ships  of  the  United  States  Navy.  In  the 
electrical  field,  Mr.  Emmet  was  the  first 
to  develop  insulation  with  varnished  fabric. 
He  developed  some  methods  of  distribution 
by  alternating  currents,  actively  promoted 
the  introduction  of  large  uses  of  alternat- 
ing currents  and  designed  many  of  the 
first  large  installations.  He  also  designed 
many  switching  and  control  devices  for 
early  large  uses  of  alternating  currents, 
including  the  first  invention  and  applica- 
tion of  oil  switches.  In  1919  the  American 
Institute  of  Electrical  Engineers  awarded 
Mr.  Emmet  the  Edison  medal  for  inven- 
tions and  developments  of  electrical  ap- 
paratus and  prime  movers. 

EMPIRE. — Trade  name  for  duct  rods 
manufactured  by  the  Diamond  Expansion 
Bolt  Co.,  90  West  St..  New  York.  N.  Y. 

EMPIRE. — Trade  name  for  transformers 
and  electric  disk  stoves  manufactured  by 
the  Elektro  Mfg.  Co..  4642-4644  Ravcns- 
wood  Ave.,  Chicago,  111. 


EMPIRE. — Trade  name  for  portable  elec- 
tric lamps  manufactured  by  the  Empire 
Lamp  & Brass  Mfg.  Co.,  663  W.  Washing- 
ton St.,  Chicago,  III. 

EMPIRE. — Trade  name  for  lighting  fix- 
ture manufactured  by  the  Empire  Light- 
ing Fixture  Co.,  224-226  Centre  St.,  New 
York,  N.  Y. 

EMPIRE. — Trade  name  for  cotton  belt- 
ing manufactured  by  the  Empire  Mfg.  Co., 
Lockport,  N.  Y. 

EMPIRE. — Trade  name  for  oiled  cloth, 
paper,  cambric,  tubing,  tape,  etc.,  manu- 
factured by  the  * Mica  Insu’ator  Co.,  68 
Church  St.,  New  York,  N.  Y. 

EMPIRE  BRASS  MFG.  CO.,  LTD.— Lon- 
don. Ont.,  Can.  Manufacturer  of  brass 
castings  for  electric  fixtures. 

EMPIRE  ELECTRIC  CO.,  INC.— 2227  S. 
San  Pedro  St.,  Los  Angeles.  Cal.  Manu- 
facturer of  x-ray  and  high-frequency  treat- 
ment apparatus.  Business  established  1911. 
President  and  treasurer,  D.  F.  Hill:  secre- 
tary and  general  manager.  R.  C.  Hill;  sales 
manager.  K.  C.  Dewey.  Sales  representa- 
tives, Walter’s  Surgical  Supply  Co.,  San 
Francisco,  Cal.;  Shaw  Supply  Co.,  Port- 
land. Ore.,  and  Spokane,  Wash.;  Durbin- 
Muckle  Co.,  Denver.  Colo.;  Professional 
Supply  Co.,  Los  Angeles,  Cal. 

EMPIRE  ENGINEERING  & SUPPLY 
CO.— 1 Dominick  St..  New  York,  N.  Y. 
Manufacturer  of  panelboards,  switchboards 
and  fixture  hangers.  Norman  P.  Findley, 
owner  and  manager. 

EMPIRE  LAMP  & BRASS  MFG.  CO.— 
663  W.  Washington  St..  Chicago.  III.  Man- 
ufacturer of  portable  electric  lamps.  Presi- 
dent, Max  Herskovitz;  vice-president,  Wil- 
liam Herskovitz;  secretary  and  treasurer, 
Abraham  Herskovitz. 

EMPIRE  LIGHTING  FIXTURE  CO.— 224 
Centre  St.,  New  York.,  N.  Y.  Manufacturer 
of  lighting  fixtures  and  portable  lamps. 
Business  established  1907.  President,  Percy 
I.  Ansorge;  secretary  and  treasurer.  Louis 
Schaffer.  Sales  representative.  Central 
Chandelier  Co.,  121  W.  42nd  St..  New  York, 
N.  Y. 

EMPIRE  MFG.  CO.— Lockport.  N.  Y. 
Manufacturer  of  cotton  belting,  tape  and 
flexible  fabric  tubing.  Business  established 
1882.  Partnership,  T.  A.  Hall  and  E.  W. 
Cary. 

EMPIRE  STAMPING  & METAL  SPIN- 
NING CO.,  INC.— 88-90  Walker  St..  New 
York,  N.  Y.  Manufacturer  of  fixture  parts, 
metal  spinnings  and  stampings.  Charles 
Richter,  president. 

EMPIRE  STATE  GAS  AND  ELECTRIC 
ASSOCIATION.  — President.  Henry  W. 
Peck,  Schenectady.  N.  Y.  Secretary, 
Charles  H.  B.  Chapin,  Grand  Central  Ter- 
minal Bldg.,  New  York.  N.  Y. 

EMPIRE  TIRE  & RUBBER  CORP.— N 
Clinton  Ave.  & Mulberry  St.,  Trenton. 
N.  J.  Manufacturer  of  rubber  tires,  tub- 
ing. packing,  belting  and  other  rubber 
products.  Business  established  1892.  Presi- 
dent, W.  M.  Pepper;  vice-presidents,  F.  I. 
Reynolds,  C.  E.  Murray,  Jr.;  secretary, 

H.  R.  Nason;  treasurer.  C.  E.  Murray,  Jr.: 
sales  manager,  F.  I.  Reynolds.  Sales  rep- 
resentative, Rubber  Corp.  of  America.,  240 
W.  65th  St..  New  York,  N.  Y. 

EMPLOYEES. — The  total  number  of  em- 
ployees engaged  in  the  electrical  Industry 
in  the  United  States  is  estimated  at 

I, 500,000.  The  principal  divisions  are  as 
follows:  Utilities,  900.000;  manufacturing, 
200,000;  mercantile,  including  construction, 
400.000. 

EMPRESS. — Trade  name  for  oil  and 
grease  cups  manufactured  by  the  Bowen 
Products  Corp..  Auburn,  N.  Y. 

EMPRESS. — Trade  name  for  electric 
iron  manufactured  by  the  Security  Elec- 
tric Mfg.  Co.,  1463  W.  Ohio  St.,  Chicago. 
111. 

ENAMELAC. — Trade  name  for  insulating 
paint  manufactured  by  the  Robertson 
Chemical  Co.,  Cleveland,  Ohio. 

ENAMELDUCT. — Trade  name  for  rigid 
metallic  interior  conduit  manufactured  by 
the  National  Enameling  & Mfg.  Co.,  Ren- 
shaw  Blvd.,  Pittsburgh.  Pa. 

ENAMELED  METALS  CO.— 61  Bridge 
St..  (Etna),  Pittsburgh.  Pa.  Manufacturer 
of  rigid  metallic  conduit.  Business  estab- 
lished 1905.  President  and  treasurer,  John 
S.  Patterson;  vice-president  and  general 
manager,  P.  Mcllroy:  vice-president  and 
secretary.  F.  W.  Howard.  Sales  repre- 
sentatives. W.  P.  Ambos  Co.,  985  The  Ar- 
cade, Cleveland,  Ohio:  William  S.  Brown 
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Electric  Co.,  3 W.  29th  St.,  New  York,  N. 
Y.;  Guy  V.  Carpenter.  901  Mutual  Life 
Bldg.,  Buffalo,  N.  Y.;  William  P.  Crockett 
Co.,  411  S.  Jefferson  St.,  Chicago,  111.;  Elec- 
trical Sales  Co.,  2 E.  Redwood  St.,  Balti- 
more, Md.;  Robertson  Supply  Co.,  2317  First 
Ave.,  Birmingham,  Ala.;  William  P.  Crock- 
ett Co.,  1413  Pine  St.,  St.  Louis,  Mo. 

ENAMELED  STEEL  SIGN  CO.— 190  N. 
State  St.,  Chicago,  111.  Manufacturer  of 
metal  sign  letters  and  frames.  President 
and  treasurer,  N.  H.  Simmons;  vice-presi- 
dent, L.  Simmons;  secretary,  R.  M.  Miller. 

ENAMELED  WIRE.— See  Wire,  enam- 
eled. miscellaneous;  also  Wire,  magnet, 
enameled. 

ENAMELIGHT* — Trade  name  for  light- 
ing unit  manufactured  by  the  Wardell 
Lighting  Co.,  Detroit.  Mich. 

ENAMELING  OVENS.— See  Ovens,  elec- 
tric. enameling  and  japanning. 

EN  AM  ELITE. — Trade  name  for  magnet 
wire  manufactured  by  the  Acme  Wire  Co., 
New  Haven,  Conn. 

ENAMELS,  LUMINOUS. — See  Com- 
pounds, luminous. 

ENAMELS,  METAL,  AIR-DRYING  AND 
BAKING. — These  enamels  are  largely  used 
to  give  an  attractive  and  protective  finish 
to  metals.  The  enamel  is  usually  app’ied 
by  a spray  and  baked  dry  in  an  oven. 
Metal  enamels  have  a very  wide  field  of 
application  in  the  electrical  industry,  par- 
ticularly in  the  manufacture  of  appliances, 
motors,  and  motor-driven  tools.  They  are 
also  very  extensively  used  in  the  manu- 
facture of  conduit,  which  is  either  galvan- 
ized or  enameled.  Air-drying  enamels  are 
also  used  on  metal  products  as  a protective 
and  insulating  finish.  They  are  often  ap- 
plied to  busbars,  framework  of  switch- 
boards, etc.,  installed  in  battery  rooms. 
Lacquer  enamels  are  used  on  a number  of 
electrical  products,  such  as  lighting  fix- 
tures, portable  lamps,  flush  switch  plates, 
etc.,  where  a highly  decorative  finish  is 
required.  Perhaps  one  of  the  most  im- 
portant uses  of  metal  enamels  is  in  insu- 
lating wire.  (See  Wires,  enameled,  mis- 
cellaneous; also  see  Lacquers,  metal.) 

Manufacturers: 

American  Di-Electrics,  Ltd.,  71-75  W. 
Broadway,  New  York,  N.  Y. 

Billings-Chapin  Co..  The,  1153  E.  40th 
St.,  Cleveland,  Ohio. 

Binswanger  & Co.,  B.,  829-835  N.  3rd 
St.,  Philadelphia,  Pa. 

Caldwell  & Co.,  Inc.,  Edward . F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City.  N.  J. 

Columbus  Varnish  Co.,  The,  264  Cozzins 
St.,  Columbus,  Ohio.  “Columbus.” 

Condensite  Co.  of  America,  Grove  St..  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

Celluloid  Zapon  Co.,  200  6th  Ave..  New 
York,  N.  Y.  (Air  drying)  “Zapon.” 

Dielectric  Mfg.  Co.,  St.  Louis.  Mo. 

Du  Pont  de  Nemours  & Co..  E.  I.,  Wil- 
mington, Del.  “Pyroxylin.” 

Egyptian  Lacquer  Mfg.  Co.,  The,  5 E. 
40th  St.,  New  York,  N.  Y. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

Flexible  Compound  Co.,  Inc.,  The,  3607 
Haverford  Ave.,  Philadelphia,  Pa. 

General  Bakelite  Co.,  2 Rector  St..  New 
York,  N.  Y. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

HILO  VARNISH  CORP..  1 Gerry  St.. 
Brooklyn,  N.  Y.  “Hilo.”  (See  display 
adv.  page  1318.) 

Impervious  Metal  Corp.,  421  Wood  St.. 
Pittsburgh,  Pa. 

Murphy  Varnish  Co..  Chestnut  & Mc- 
Whorter Sts.,  Newark,  N.  J. 

Nikolas  & Co..  G.  J.,  1227-35  Van  Buren 
St.,  Chicago,  111.  (Metal,  air  drying.) 

O’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts.,  South  Bend.  Ind. 

Standard  Varnish  Works,  90  West  St., 
New  York,  N.  Y. 

Sterling  Varnish  Co.,  The.  525-8  Fulton 
Bldg.,  Pittsburgh,  Pa.  “Sterling.” 

Technical  Color  & Chemical  Works,  382 
Hudson  St.,  New  York.  N.  Y. 

Toch  Bros.,  320  5th  Ave.,  New  York. 
N.  Y. 

ENAMELS,  PORCELAIN.— Porcelain  en- 
amels. due  to  their  reflecting  and  protec- 
tive properties,  have  come  into  extensive 
use  for  metal  reflectors  for  industrial  and 
outdoor  lighting  units.  If  properly  pre- 
pared and  applied  they  give  a durable  sur- 
face possessing  the  most  desirable  char- 
acteristics for  that  purpose.  The  surface 
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that  is  left  after  the  treatment  Is  com- 
pleted Is  really  a form  of  glass,  very  hard 
and  somewhat  brittle,  but  a good  reflector. 
One  method  of  applying  the  enamel  to  the 
cleaned  metal  surface  is  to  make  a paste 
of  the  powdered  enamel  and  spread  it  on 
the  reflector  that  has  been  pressed  into 
final  shape.  It  is  then  placed  in  a baking 
oven  where  the  powder  melts  and  as  it 
fuses  spreads  over  the  surface  evenly  to 
give  the  desired  result.  White  enamel  is 
used  for  the  interior,  and  white,  blue, 
green,  black  or  other  colors  for  the  exterior. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. A complete  modern  porcelain 
enameling  plant  Is  operated  by  this 
company,  which  supplies  many  other 
manufacturers  with  all  classes  of  por- 
celain enameled  materials. — Adv. 

Binswanger  & Co.,  B.,  829-835  N.  3rd  St., 
Philadelphia.  Pa. 

Murphy  Varnish  Co..  Chestnut  & Mc- 
Whorter Sts.,  Newark,  N.  J. 

O’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts.,  South  Bend.  Ind. 

ENAMELS,  STORAGE-BATTERY.— En- 
amels for  storage  batteries  must  be  acid- 
resisting.  The  enamels  used  are  some- 
times of  a special  acid-resisting  character 
or  are  ordinary  enamels  to  which  has  been 
added  a special  mixture  to  give  them  these 
properties.  They  are  used  mostly  to 
enamel  portable  battery  boxes  and  trays, 
and  often  also  the  trays,  shelving  and  sup- 
ports in  battery  rooms. 

Manufacturers: 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  # 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Columbus  Varnish  Co.,  The,  264  Cozzins 
St..  Columbus,  Ohio.  "Peerless.’' 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 

Electric  Insulation  & Varnish  Co.,  Ltd.. 
New  Toronto,  Ont.,  Can. 

Flexible  Compound  Co..  Inc.,  The.  3607 
Haverford  Ave.,  Philadelphia,  Pa. 

O’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts.,  South  Bend,  Ind. 

Standard  Varnish  Works,  90  West  St., 
New  York,  N.  Y. 

Toch  Bros.,  320  5th  Ave.,  New  York. 
N.  Y. 

ENAMELS,  WIRE.— Wire  enamels  are 
used  as  insulation  on  small  wires,  gen- 
erally for  magnet  wire,  this  form  of  insu- 
lation effecting  an  economy  in  space.  The 
enamel  is  baked  on  and  when  dry  is  very 
tough  so  that  it  will  not  crack  or  chip 
off  when  the  wire  is  wound  or  sharply 
bent.  For  the  properties  and  uses  of  these 
enamels  see  Wire,  enameled:  also  Wire, 
magnet,  enameled. 

Manufacturers: 

HILO  VARNISH  CORP.,  1 Gerry  St., 
Brooklyn.  N.  Y.  ‘‘Hilo’’  a tough-dry- 
ing, baking  enamel  suitable  for  the 
manufacture  of  armature  and  field  coils 
for  automobile  starting  devices,  etc. 
Successive  coats  baked  at  high  heat 
for  a short  time  permit  of  quick  pro- 
duction. Finished  wire  shows  ro  loss 
of  elasticity  after  standing  six  months. 
Also  see  display  adv.  page  1318. — Adv. 

EN-AR-CO. — Trade  name  for  trans- 
former oil  manufactured  by  the  National 
Refining  Co.,  Cleveland,  Ohio. 

ENCO. — Trade  name  for  flashlights  man- 
ufactured by  the  Enterprise  Electric  Nov- 
elty Co.,  Inc.,  603  W.  130th  St.,  New  York. 
N.  Y. 

END  BELL. — A cup-shaped  metal  cover- 
ing for  the  end  connections  of  armature 
coils  of  high-speed  rotating  armatures,  for 
the  purpose  of  reducing  windage  and  hold- 
ing the  end  connections  in  place.  Also  a 
type  of  protection  for  the  joint  between 
an  underground  cable  and  an  indoor  open 
conductor;  see  Cable  end  bells. 

END  SLOPES,  THIRD  RAIL.— A steel 
or  iron  casting  having  the  same  section 
as  the  third  rail  at  one  end,  tapering  to 
a blunt  knife  edge  at  the  other.  It  is 
used  at  track  and  road  crossings,  and 
similar  points  where  a break  is  necessary 
in  a third  rail  so  that  the  shoe  will  glide 
on  to  and  off  of  the  third  rail  as  it  passes 
the  break.  Sometimes  the  end  slopes  aro 
prepared  by  cutting  a V-slot  in  the  web 
of  the  rail  and  bending  the  head  down 
to  touch  the  base. 

Manufacturers: 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
"0-B." 


ENDLESS  GRAPH  MFG.  CO.,  THE.— 

4200  W.  Adams  St.,  Chicago.  111.  Manu- 
facturer of  electrically  operated  phonograph 
combined  with  lamp.  President.  Paul  B. 
Rudyk:  secretary.  John  Iwaskewitz;  treas- 
urer, Phillip  Rudyk. 

ENDOSMOSE. — Passage  of  a liquid  by 
osmosis  from  an  outer  vessel  through  a 
diaphragm  into  an  inner  vessel.  Elec- 
trically, the  passage  of  a solution  through 
a porous  diaphragm  in  the  direction  from 
anode  to  cathode. 

ENDOTHERMIC  REACTION.— A reac- 
tion which,  proceeding  by  itself,  absorbs 
heat.  Such  is  the  vaporization  of  a liquid, 
the  melting  of  a solid,  the  expansion  of  a 
gas  when  doing  work.  More  strictly,  a 
chemical  reaction  is  meant,  such  as  the 
combination  of  carbon  and  hydrogen  to 
form  acetylene,  the  combination  of  carbon 
and  sulphur  to  form  carbon  bisulphide,  the 
dissociation  of  limestone  into  lime  and  car- 
bon dioxide,  the  decomposition  of  steam 
by  red-hot  carbon.  A small  part  of  simnle 
chemical  combinations  are  of  this  nature, 
but  a larger  part  of  chemical  dissociations 
or  decompositions,  mostly  such  as  take 
place  at  high  temperatures. 

ENDOULETS. — Trade  name  for  conduit 
bodies  manufactured  by  S.  R.  Fralick  & 
Co.,  15  S.  Clinton  St.,  Chicago.  111. 

ENDURANCE. — Trade  name  for  storage 
batteries  manufactured  by  the  Endurance 
Battery  Corp.,  580  Hudson  St.,  New  York, 
N.  Y. 

ENDURANCE  BATTERY  CORP.— 580 

Hudson  St.,  New  York.  N.  Y.  Manufac- 
turer of  storage  batteries.  Business  estab- 
lished . 1919. 

EN  DU  RITE. — Trade  name  for  automobile 
ignition  wire  manufactured  by  the  Bran- 
ford Electric  Co.,  Inc.,  9 Church  St.,  New 
York.  N.  Y. 

ENERGY. — Energy  is  the  ability  to  do 
work.  Mechanical  energy,  heat,  chemical 
energy,  electrical  energy  and  radiant  en- 
ergy are  the  principal  forms.  It  is  cus- 
tomary to  divide  mechanical  energy  into 
kinetic  and  potential  energy.  Kinetic  en- 
ergy is  energy  of  motion  and  is  expressed 
by  the  formula  mv*/2.  Potential  energy  is 
energy  of  position  of  a body  with  respect 
to  other  bodies,  or  with  respect  to  other 
parts  of  the  same  body,  as,  for  example, 
a weight  lifted  above  the  ground,  or  a 
bent  spring. 

Energy  is  measured  in  work  units,  foot- 
pounds, ergs,  or  joules. 

Heat  is  energy  of  motion  of  the  mole- 
cules, atoms  or  electrons  of  a body. 

The  energy  of  an  electric  current  is  en- 
ergy of  the  moving  electrons.  An  electric 
charge  at  rest  has  potential  energy. 

Our  great  source  of  energy  is  the  sun, 
from  which  we  receive  energy  by  radia- 
tion. The  principal  terrestrial  source  of 
energy  is  coal,  from  which  energy  is  ob- 
tained by  chemical  reaction.  Water  power, 
the  wind  and  the  tides  are  also  important 
sources  of  energy. 

The  recognition  of  the  principle  of  con- 
servation of  energy  has  contributed  largely 
to  recent  scientific  progress.  This  princi- 
ple is  that  no  energy  can  be  created  or 
destroyed  by  any  known  agency.  It  follows 
that  no  device  can  continue  to  do  work 
unless  supplied  with  energy  in  some  form, 
in  other  words,  the  aim  of  many  would- 
be  inventors — "perpetual  motion’’ — is  only 
a dream. 

One  of  the  greatest  engineering  problems 
is  the  conservation  of  fuel,  which  cannot 
be  replaced,  and  the  utilization  of  other 
forms  of  energy  now  largely  allowed  to  go 
to  waste. 

ENERGY  OF  CHARGED  CONDENSER. 

— By  definition,  the  quantity  of  electricity 
that  a condenser  will  hold  is  equal  to  the 
product  of  its  capacitance  by  the  difference 
of  potential  between  its  terminals.  Sym- 
bolically Q = EC.  The  energy  of  a charged 
condenser  is  QE/2  = CE*/2  joules,  when  E is 
in  volts  and  C in  farads. 

ENERGY  OF  DIELECTRIC  FIELD.— 
When  a transmission  line  or  any  system 
of  conductors  is  charged  the  dielectric  is 
stressed  and  energy'  is  stored  in  it.  The 
algebraic  expression  for  this  energy  is  the 
same  as  for  a condenser,  viz.,  CE*/2.  This 
energy  fluctuates  with  the  voltage,  and 
hence  in  an  a-c.  circuit  it  is  a maximum 
at  the  maximum  or  crest  value  of  the 
voltage  wave.  It  is  delivered  back  to  the 
circuit  with  decreasing  voltage.  The  di- 
electric energy  is  of  great  importance  at 
high  voltages,  especially  in  radio  com- 
munication. 


ENERGY  OF  MAGNETIC  FIELD— The 

magnetic  field  around  a magnet  is  a seat 
of  energy.  The  energy  stored  in  a unit 
volume  can  be  calculated  at  any  point 
where  the  flux  density  is  B and  permea- 
bility is  g.  When  the  magnetic  field  is 
due  to  a current  of  I amperes  flowing  in 
a circuit  whose  inductance  is  L henrys. 
the  total  energy'  stored  in  the  magnetic 
field  is  LP/2  joules.  The  magnetic  energy 
stored  in  a ferromagnetic  substance  is 
probably  less  owing  to  hysteresis. 

ENERGY,  WAVE  PROPAGATION  OF.— 
See  Wave  propagation  of  energy. 

ENGBERG'S  ELECTRIC  & MECHAN- 
ICAL WORKS.— St.  Joseph.  Mich.  Manu- 
facture of  portable  lighting  and  power 
plants  and  generators.  President,  Carl 
Engberg;  vice-president,  John  Erickson: 
secretary,  treasurer  and  sales  manager, 
D.  D.  Merrill. 

ENGELN  ELECTRIC  CO.,  THE.— 4601 
Euclid  Ave..  Cleveland,  Ohio.  Manufac- 
facturer  of  X-ray  apparatus. 

ENGINEER  CO.,  THE.— New  York.  N 
Y.  Manufacturer  of  boiler  furnace  draft 
regulators,  boiler  settings,  etc.  Business 
established  1900.  President,  K.  L.  Martin; 
vice-president,  A.  W.  Patterson,  Jr.;  treas- 
urer. Embury  McLean.  Main  office,  17 
Battery  PL,  New  York,  N.  Y.  Branch  of- 
fices, 1414  S.  Michigan  Ave.,  Chicago.  III.; 
515  National  City  Bldg.,  Cleveland,  Ohio; 
Builders  Exchange  Bldg.,  Minneapolis. 
Minn.;  10  High  St.,  Boston,  Mass.;  847 
Baronne  St.,  New  Orleans,  La.;  316  In- 
diana Trust  Bldg.,  Indianapolis,  Ind.;  314 
Coristine  Bldg.,  Montreal,  Que.,  Can.;  Rail- 
way Exchange  Bldg.,  St.  Louis,  Mo.:  Trust 
Co.  of  Georgia  Bldg.,  Atlanta,  Ga. ; 1010 
Harrison  Bldg.,  Philadelphia,  Pa.;  870 
Woodward  Ave.,  Detroit,  Mich.;  614  Se- 
curity Bldg.,  Milwaukee,  Wis. ; Jenkins  Ar- 
cade Bldg.,  Pittsburgh,  Pa.;  Bennett  Bldg., 
Wilkes  Barre,  Pa. 

ENGINEERING,  ELECTRICAL.  — See 

Electrical  engineering. 

ENGINES,  FIRE,  ELECTRIC— See  Fire 
engines,  electrically  operated. 

ENGINES,  INTERNAL-COMBUSTION, 
GAS,  GASOLINE  OR  OIL.— Gas.  gasoline 
and  oil  engines  And  many  applications 
where  steam  engines  are  not  feasible,  as 
where  water  is  scarce  or  of  objectionable 
properties;  where  the  initial  investment 
must  be  kept  down  to  the  minimum  (in- 
ternal-combustion engines  eliminate  the 
need  for  boilers,  steam  pipes,  etc.):  and 
where  oil  or  gas  are  cheap  and  plentiful 
forms  of  fuel. 

Small  power  plants  having  a period  in 
w'hieh  the  load  is  very  light,  or  the  total 
load  is  of  short  duration  can  often  use 
the  oil  or  gas  engine  advantageously  dur- 
ing such  periods.  The  initial  investment 
is  low',  operating  economy  high  and  the 
space  required  small  compared  with  the 
steam  power  plant. 

The  gasoline  engine  is  often  the  best 
solution  where  small  amounts  of  power  is 
to  be  produced  as  for  farm  lighting  and 
portable  lighting  plants.  Gasoline-engine 
sets  are  usually  built  as  self-contained 
units,  compact  and  portable.  They  may 
be  designed  for  direct  connection  to  an 
electric  generator  or  may  be  designed  for 
belt  drive.  Gasoline  tank,  generator,  con- 
trol switchboard,  cooling-water  pump,  etc., 
are  generally  mounted  together  upon  the 
frame,  which  in  turn  may  be  mounted  upon 
wheels.  The  gasoline-engine  outfit  may  be 
of  from  1 to  60  hp. ; it  may  be  designed 
to  use  gasoline  or  kerosene. 

Gas  engines  are  used  for  driving  gen- 
erators chiefly  where  there  is  considerable 
natural  or  industrial  by-product  gas  avail- 
able at  low  cost.  They  have  been  used 
as  the  prime  movers  in  the  electric  power 
plants  of  large  steel  mills,  using  blast-fur- 
nace and  coke-oven  gas.  Where  low-grade 
coals  are  the  only  fuel  available,  gas- 
producer  plants  are  sometimes  installed  to 
convert  this  fuel  to  gas;  w'hieh  is  used  in 
gas  engines  driving  generators  or  some- 
times other  machinery  direct. 

For  engines  using  heavier  oils  as  fuel  see 
the  next  classification. 

Manufacturers: 

Akerlund  & Semmes,  Inc.,  17  Battery  PL, 
New  York,  N.  Y. 

Alamo  Engine  Co.,  The,  Hillsdale,  Mich. 
‘‘Alamo.’’ 

American  Engine  & Foundry  Co.,  Charles 
City,  Iowa.  ‘‘Armstrong.’’ 

Anderson  Foundry  & Machine  Co.,  An- 
derson, Ind. 
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Baltimore  Oil  Engine  Co.,  Baltimore,  Md. 
“Boec.” 

Benninghofcn  & Sons,  C.,  Hamilton,  Ohio. 
“Big  Ben." 

Bessemer  Gas  Engine  Co.,  Grove  City, 
Pa. 

Bruce-Macbeth  Engine  Co..  2111  Center 
St.,  N.  W..  Cleveland,  Ohi<T. 

Bud  a Co.,  The,  Harvey,  111. 

Cady  Co.,  Inc.,  C.  N.,  Canastota,  N.  Y. 
“Cady  of  Canastota.” 

Callahan  Co.,  The  W.  P.,  Dayton,  Ohio. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Challenge  Co.,  Batavia,  111. 

Charter  Gas  Engine  Co..  9 Wallace  St., 
Sterling,  111.  “Charter.” 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  “Giant.” 

Clark  Engine  & Boiler  Co.,  Kalamazoo, 
Mich. 

Combination  Engine  & Compressor  Co., 
Inc.,  The,  15  Leon  St.,  Bradford,  Pa. 

Construction  Machinery  Co.,  Waterloo, 
Iowa.  “Wonder.” 

Continental  Motors  Corp.,  2951  Jefferson 
Ave.,  E.,  Detroit,  Mich.  “Red  Seal.” 

Cooper  Co.,  The  C.  & G.,  Mt.  Vernon, 
Ohio. 

Cushman  Motor  Works,  932  N.  21st  St., 
Lincoln,  Neb. 

Davenport  Mfg.  Co..  Davenport,  Iowa. 

De  La  Vergne  Machine  Co.,  East  138th 
St.,  New  York,  N.  Y. 

Dodge  Mfg.  Co.,  Mishawaka.  Ind.  (Ex- 
clusive distributor,  Oil  Engine  Division, 
Dodge  Sales  & Engineering  Co.,  Misha- 
waka, Ind.) 

Dubois  Iron  Works,  805  N.  Brady  St., 
Du  Bois,  Pa. 

Dunn  Mfg.  Co.,  W.  E.,  Holland,  Mich. 
“Dunn.” 

Eagle  Mfg.  Co.,  The.  624  Winnebago  St., 
Appleton,  Wis.  “Eagle.” 

Evinrude  Motor  Co.,  279  Walker  St.,  Mil- 
waukee, Wis. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago.  111.  “Y,”  “Z.” 

Frisbie  Motor  Co.,  The,  Middletown. 
Conn.'  (gasoline) 

Fuller  & Johnson  Mfg.  Co.,  1350  E.  Wash- 
ington Ave.,  Madison,  Wis. 

Gaffga  & Co.,  J.  S.,  Greenport,  N.  Y. 
“Greenport.” 

Grand  Rapids  Gas  Engine  Co.,  Grand 
Rapids,  Mich.  “Monarch.” 

Hassell  Iron  Works  Co.,  Colorado  Springs, 
Colo. 

Hercules  Corp.,  The,  Evansville,  Ind. 

Hope  Forge  & Machine  Co.,  The,  Mount 
Vernon,  Ohio.  “Reeves.” 

Howden  Co.  of  America.  Inc.,  James, 
Wellsville,  N.  Y.  “Howden.” 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

Johnson  Machine  Co.,  The  Carlyle,  52 
Main  St.,  Manchester,  Conn,  (gasoline) 
“Bud-E.” 

Jones  Oil  Engine  Corp.,  805-17  Free  St., 
Syracuse,  N.  Y.  (oil)  “Jones.” 

King  Bros.,  439  E.  Water  St.,  Syracuse, 
N.  Y.  (gasoline)  “Barber.” 

Knowlson  & Kelley  Co.,  Inc.,  Troy,  N.  Y. 

Lauson -Lawton  Co.,  De  Pere,  Wis.  “Wis- 
consin.” 

LeRoi  Co..  Mitchell  St.  & 60th  Ave.,  Mil- 
waukee, Wis. 

Lister  & Co.  (Canada)  Ltd.,  R.  A.,  58 
Stewart  St.,  Toronto,  Ont.,  Can. 

Maytag  Co.,  The,  Newton.  Iowa. 

McIntosh  & Seymour  Corp.,  Auburn, 
N.  Y. 

Mesta  Machine  Co.,  West  Homestead, 
Pa.  (gas) 

Missouri  Engine  Co.,  2806  N.  11th ~St., 
St.  Louis,  Mo. 

National  Transit  Pump  & Machine  Co., 
Oil  City,  Pa.  “Transit.” 

Nordberg  Mfg.  .Co.,  Milwaukee,  Wis. 

Oil  City  Boiler  Works.  Box  137,  Oil  City. 
Pft  (^&s) 

Oil  Well  Supply  Co.,  213-215  Water  6t., 
Pittsburgh,  Pa.  (gas)  “Simplex.” 

Otto  Engine  Mfg.  Co.,  33rd  & Walnut 
Sts.,  Philadelphia,  Pa.  “Otto.” 

Petroleum  Engine  & Mfg.  Co.,  120  Broad- 
way, New  York,  N.  Y.  (oil)  “Penmac.” 

Piersen  Mfg.  Co.,  The,  700  E.  8th  St.,  To- 
peka, Kans.  “Superior  Piersen.” 

RADIANT  MFG.  CO.,  Water  & Perry 
Sts.,  Sandusky,  Ohio.  “Radiant.” 

Rapid  Tool  & Machine  Co.,  Ltd.,  174  St. 
Joseph  St.,  Laehine,  Que.,  Can. 

Regal  Gasoline  Engine  Co.,  Coldwater, 
Mich. 

Reliable  Tractor  & Engine  Co.,  The, 
Portsmouth,  Ohio.  “Reliable  Heer.” 

Rider-Ericsson  Engine  Co.,  Walden, 
N.  Y.  “Reeco.” 


Rural  Electric  Equipment  Co.,  Canton, 
Pa.  “Reeco.” 

St.  Marys  Oil  Engine  Co.,  St.  Charles. 
Mo.  (gas) 

Sandwich  Mfg.  Co.,  Sandwich,  111. 

Spang  & Co.,  Butler,  Pa. 

Stearns  Motor  Mfg.  Co.,  Box  252,  Luding- 
ton,  Mich. 

Sterling  Engine  Co.,  1252-1274  Niagara 
St.,  v Buffalo,  N.  Y.  (“Sterling”  gaso- 
line' for  standby  service). 

Stover  Mfg.  & Engine  Co.,  Freeport,  111. 
“Stover.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Termaat-Monahan  Mfg.  Co.,  Oshkosh, 
Wis.  “Wiscona.” 

Turner  Mfg.  Co.,  The,  Port  Washington, 
Wis. 

Union  Gas  Engine  Co.,  Kennedy  & Boeh- 
mer  Sts.,  Oakland,  Cal.  “Union.” 

UNIVERSAL  MOTOR  CO..  39  Ceape  St., 
Oshkosh.  Wis.  (marine  type,  sta- 
tionary* “Universal.”  (See  display  adv. 
page  1328.) 

Venn-Severin  Machine  Co.,  1327  W.  North 
Ave.,  Chicago,  111. 

Western  Machinery  Co.,  900  N.  Main  St., 
Los  Angeles,  Cal. 

Wisconsin  Motor  Mfg.  Co.,  44th  Ave.  & 
Burnham  St.,  Milwaukee,  Wis.  'Wis- 
consin** gas. 

Woodin  & Little,  33-41  Fremont  St.,  San 
Francisco,  Cal.  “Hercules.” 

Wright  Machine  Co.,  The,  321-408  E.  2nd 
St.,  Owensboro,  Ky. 

ENGINES,  INTERNAL-COMBUSTION 
SEMI-DIESEL  AND  DIESEL  TYPE.— 

These  engines  use  crude  oil  for  fuel  al- 
though they  may  use  more  or  less  refined 
distillates  also.  The  Diesel  type  engine  is 
the  highest  type  of  internal-combustion 
engine.  It  is  usually  of  the  vertical  type 
nnd  makes  use  of  rather  high  compression 
which  involves  a number  of  auxiliaries 
and  quite  a complex  machine.  Its  original 
cost  is  the  highest  per  horsepower  rating 
of  any  of  the  internal-combustion  engines: 
Its  efficiency,  however,  is  the  highest  of 
any  of  these  types.  For  this  reason  it 
has  been  used  in  many  electric  light  and 
power  stations  where  fuel  oil  was  readily 
available,  as  in  the  states  of  Oklahoma. 
Texas  and  California.  It  requires  rather 
skilled  attendants. 

On  account  of  this  latter  fact  as  well  as 
the  high  initial  cost  of  the  Diesel  engine, 
what  is  known  as  the  semi-diesel  type 
has  come  Into  considerable  use  especially 
in  lighting  plants,  factories  and  mills, 
where  it  is  difficult  to  secure  specially 
skilled  attendants.  This  type  of  engine  is 
much  simpler  than  the  diesel  and  uses 
a lower  compression.  These  engines  are 
built  in  capacities  ranging  from  10  to  800 
hp.  in  standard  sizes  although  units  as 
large  as  2000  hp.  are  used. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Anderson  Foundry  & Machine  Co.,  An- 
derson, Ind. 

Bauer  Machine  Co.,  The,  113  W.  18th 
St.,  Kansas  City,  Mo.  “Bauer,  K.C.” 

Bawden  Machine  Co.,  Ltd..  163-75  Ster- 
ling Road,  Toronto.  Ont.,  Can.  “Robey.” 

Busch-Sulzer  Bros. -Diesel  Engine  Co., 
2nd  & Utah  Sts.,  St.  Louis.  Mo. 
“Busch-Sulzer  Diesel.” 

Hassell  Iron  Works  Co.,  Colorado 
Springs,  Colo. 

Hooven,  Owens.  Rentschler  Co.,  The, 
Hamilton.  Ohio. 

Knowlson  & Kelley  Co.,  Inc.,  Troy,  N.  Y. 

National  Transit  Pump  & Machine  Co., 
Oil  City,  Pa.  “Transit.” 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Otto  Engine  Mfg.  Co.,  33rd  & Walnut 
Sts.,  Philadelphia,  Pa. 

St.  Marys  Oil  Engine  Co.,  St.  Charles, 
Mo. 

Western  Machinery  Co.,  900  N.  Main  St., 
Los  Ahgeles,  Cal. 

ENGINES,  MINE  HOISTING,  ELEC- 
TRIC.— See  Hoists,  electric,  mine. 

ENGINES,  STEAM.  COMPOUND  AND 
TRIPLE  EXPANSION.— Steam  engines 
using  two  or  three  expansions  in  separate 
cylinders  have  been  in  much  use  in  elec- 
tric power  plants,  but  have  been  rapidly 
replaced  within  the  past  ten  years  es- 
pecially by  the  much  more  compact  and 
lower  cost  steam  turbines.  The  compound 
steam  engines  have  a high  pressure  and  a 
low  pressure  which  may  be  arranged  side 
by  side  with  separate  cranks  and  connect- 
ing rods,  giving  what  is  called  the  cross- 
compound type.  In  this  type  a single  fly- 
wheel is  placed  between  the  two  cranks 
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and  often,  as  the  engine  drives  a gen- 
erator, the  latter  is  placed  alongside  a 
flywheel;  in  case  of  very  large  revolving 
field  a-c.  generators  a flywheel  has  been 
dispensed  with.  Where  space  was  avail- 
able the  tandem  compound  engine  has 
been  used.  This  has  the  two  cylinders 
in  the  same  line,  both  pistons  operating 
on  a single  connecting  rod  and  crank. 
Compound  engines  have  been  made  with 
ratings  up  to  3000  hp.  quite  commonly  and 
occasionally  as  high  as  5000. 

In  the  triple-expansion  engine  there  are 
three  cylinders,  high,  intermediate  and  low. 
The  cylinders  may  be  arranged  horizontally 
or  vertically  but  in  either  case  are  al- 
most invariably  side  by  side  instead  of  in 
tandem  as  the  latter  arrangement  wou’d 
make  an  extremely  long  union.  These 
engines  were  used  to  only  a limited  extent 
in  electric  power  plants  because  the  addi- 
tional cylinder  and  its  appurtenances  in- 
creased the  compression  of  the  unit.  The 
vertical  or  marine  type  was  the  one  most 
used  although  combinations  of  vertical  and 
horizontal  have  also  been  employed  in  a 
few  cases.  The  largest  of  these  units  had 
a combined  rating  of  about  5000  kw.  but 
occupied  a very  large  floor  space,  in  com- 
parison with  the  very  compact  arrange- 
ment and  much  lower  cost  of  the  5000 
kw.  turbogenerator  unit  at  the  present 
time. 

Both  compound  and  triple-expansion  en- 
gines as  a rule  have  been  operated  con- 
densing, the  condensers  being  of  any  of 
the  types  now  used  with  turbines  but 
having  as  a rule  more  engine-driven  aux- 
iliaries than  are  now  employed.  In  some 
cases  noncondensing  units  were  employed 
where  the  exhaust  steam  was  used  either 
fbr  heating  or  for  industrial  purposes  In 
other  departments  of  the  plant. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Beggs  & Co.,  James,  36  Warren  St.. 
New  York.  N.  Y. 

Buckeye  Engine  Co.,  Salem.  Ohio. 

Cooper  Co.,  The  C.  & G..  Mt.  Vernon, 
Ohio. 

Enterprise  Co.,  The,  Columbiana.  Ohio. 
“Enterprise.” 

Erie  Ball  Engine  Co.,  2 Ross  St.,  Pitts- 
burgh, Pa. 

Evans  & Co.,  Inc.,  C.  H.,  187  Fremont 
St.,  San  Francisco,  Cal.  “Evans.” 

Fitchburg  Steam  Engine  Co.,  Box  443, 
Fitchburg,  Mass. 

Goldie  & McCulloch  Co.,  Ltd.,  The.  Galt. 
Ont.,  Can. 

Hardie-Tynes  Mfg.  Co.,  Birmingham.  Ala. 

High-Speed  Engine  Corp.,  9-11  Clinton 
St.,  Newark,  N.  J. 

Hooven,  Owens,  Rentschler  Co.,  The. 
Hamilton.  Ohio.  “Hamilton.** 

Houston,  Stanwood  & Gamble  Co.,  The, 
Cincinnati,  Ohio. 

Howden  & Co.  of  America,  Inc.,  James. 
Wellsville,  N.  Y.  “Howden.” 

Knowlson  & Kelley  Co.,  Inc.,  Troy,  N.  Y. 

Mesta  Machine  Co.,  West  Homestead. 
Pa. 

Murray  Iron  Works  Co.,  Burlington, 
Iowa. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Providence  Engineering  Corp.,  521  S. 
Main  St.,  Providence,  R.  I.  (Corliss 
type)  “Rice  & Sargent.*’ 

Vilter  Mfg.  Co.,  The,  Milwaukee,  Wis. 
“Vilter.” 

ENGINES,  STEAM,  SIMPLE.— Simple 

steam  engines  are  those  in  which  the  com- 
plete expansion  is  carried  out  in  a single 
cylinder.  They  formerly  occupied  an  im- 
portant place  in  the  electrical  industry, 
but  have  since  been  displaced  by  compound 
engines  and  more  recently  by  steam  tur- 
bines. However,  simple  reciprocating 
steam  engines  are  still  used  for  slow 
speeds,  high  starting  torque  and  for  va- 
riable-speed drive.  In  a central -station 
boiler  room  they  are  used  largely  for 
variable -speed  work,  such  as  driving  stok- 
ers and  forced -draft  blowers.  They  permit 
much  easier  speed  adjustment  than  do 
a-c.  motor-driven  auxiliaries  and  in  the 
low  and  variable  speeds  cannot  be  com- 
peted with  by  the  steam  turbines.  In 
some  small  power  plants  where  the  load 
is  not  large  simple  steam  engines  have 
often  been  used  to  drive  a slow  or  me- 
dium-speed generator.  They  are  also  used 
in  private  industrial  plants  where  the  ini- 
tial outlay  must  be  kept  as  small  as  pos- 
sible and  give  satisfactory  operation  for 
the  service  for  which  they  were  built,  al- 
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though  they  are  not  very  efficient.  Both 
the  horizontal  and  vertical  type  engines  are 
used. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

American  Blower  Co.,  Detroit,  Mich. 
“ABC.” 

Automatic  Furnace  Co.,  The,  1st  A 
Harshman  Sts.,  Dayton,  Ohio.  “Acme.” 

Bawden  Machine  Co.,  Ltd.,  163-75  Ster- 
ling Road,  Toronto,  Ont.,  Can.  “Hind- 
ley.” 

Beggs  A Co.,  James,  36  Warren  St.,  New 
York.  N.  Y. 

Brownell  Co.,  The,  N.  Findlay  St.,  Day- 
ton,  Ohio. 

Buckeye  Engine  Co.,  Salem,  Ohio. 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo, N.  Y.  “BufTalo.” 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  “Giant.” 

Clark  Engine  A Boiler  Co.,  Kalamazoo, 
Mich. 

Cooper  Co.,  The  C.  & G.,  Mt.  Vernon, 
Ohio. 

Enterprise  Co.,  The,  Columbiana,  Ohio. 
“Enterprise.” 

Erie  Ball  Engine  Co.,  2 Roes  St.,  Pitts- 
burgh, Pa. 

Erie  City  Iron  Works,  Erie,  Pa. 

Erie  Pump  A Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fitchburg  Steam  Engine  Co.,  Box  443, 
Fitchburg,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Furnished  direct-connect- 
ed to  a-c.  or  d-c.  generators  up  to  60- 
, kw.  capacity.  See  Generators,  Light- 
ing and  power,  d-c.,  engine,  also  adv. 
pages  1203-1223. — Adv. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

High-Speed  Engine  Corp.,  9-11  Clinton 
St.,  Newark,  N.  J. 

Hooven,  Owens.  Rentschler  Co.,  The, 
Hamilton.  Ohio.  “Hamilton.” 

Houston,  Stanwood  A Gamble  Co.,  The, 
Cincinnati,  Ohio. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

Knowlson  &-Kelley  Co.,  Inc.,  Troy,  N.  Y. 

Mead-Morrison  Mfg.  Co.,  125  Prescott 
8t.,  East  Boston,  Mass. 

Mesta  Machine  Co.,  West  Homestead,  Pa. 

Murray  Iron  Works  Co.,  Burlington, 
Iowa. 

Nagle  Engine  A Boiler  Works,  Erie,  Pa. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Oil  City  Boiler  Works,  Box  137,  Oil  City, 
Pa. 

Orr  A Sembower,  Inc.,  Reading,  Pa. 

Providence  Engineering  Corp.,  521  S'. 

Main  St.,  Providence,  R.  I.  “Rice  A 
Sargent.” 

Rldgway  Dynamo  & Engine  Co.,  120 
Electric  Ave.,  Ridgway,  Pa. 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Troy  Engine  & Machine  Co.,  Troy,  Pa. 

Vilter  Mfg.  Co.,  The,  Milwaukee,  Wis. 
“Vilter.” 

ENGINES,  TOY  ELECTRIC.— Electric 
toy  engines  are  usually  built  In  imitation 
of  a horizontal  steam  engine.  The  cylinder 
la  in  reality  a solenoid  and  the  piston  a 
plunger.  The  solenoid  is  controlled  by  a 
make-and-break  contact  on  the  flywheel. 
They  are  usually  operated  by  means  of 
dry  batteries. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago.  111. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Elektro.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Martalex  Mfg.  Co..  Inc.,  450  E.  148th  St., 
New  York,  N.  Y. 

Russell  Electric  Co.,  Danbury,  Conn. 

ENGLISH  MICA  CO.— Spruce  Pine,  N.  C. 
Manufacturer  of  ground  mica. 

ENGRAVERS,  ELECTRIC,  PORTABLE. 
— Machines  provided  with  motor-driven 
flexible  shafts  attached  to  rapidly  rotating 
cutting  heads  which  are  caused  to  pass 
over  the  work  by  the  operator,  or  machines 
having  motor-driven  cutting  heads  under 
which  the  work  to  be  engraved  is  passed 
bv  the  operator.  Also  hand  tools  of  an 
electric  needle  type  used  for  engraving 
names  or  other  data  on  tools  and  parts. 

Manufacturers: 

Brewster  Co.,  Inc.,  The  William,  30 
Church  St.,  New  York,  N.  Y.  “Etcho- 
graph.” 


Capital  Novelty  Co.,  138  N.  12th  St.,  Lin- 
coln, Neb. 

Electro- Stylograph  Co.,  17  Madison  Ave., 
New  York,  N.  Y. 

Federal  Products  Corp.,  393  Harris  Ave., 
Providence,  R.  I.  “Federal.” 

Gibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit,  Mich.  “Electro- Stylograph.” 

ENGRAVING  MACHINES,  AUTOMATIC. 
— These  motor-driven  machines  are  used  to 
make  reproductions,  enlarging  or  reducing 
the  engraving  as  may  be  desired,  the  copy 
being  made  from  an  original  set  on  the 
machine.  The  cutting  tool  slides  back  and 
forth  over  the  plate  to  be  engraved,  the 
sliding  block  being  mounted  on  the  ma- 
chine bed.  The  tool  is  mounted  at  one  end 
of  a set  of  levers,  the  tracing  point  at  the 
other.  The  tracing  point  sliding  over  the 
original  communicates  its  motion  accu- 
rately to  the  copy  through  the  levers,  so 
that  the  cutting  tool  will  produce  an  exact 
copy  of  the  original. 

Manufacturers: 

Keller  Mechanical  Engraving  Co.,  70 
Washington  St.,  Brooklyn,  N.  Y. 

Production  Equipment  Co.,  Inc.,  5 Union 
Sq.,  New  York,  N.  Y.  “Federal.” 

ENSIGN. — Trade  name  for  electric  calcu- 
lating machines  manufactured  by  the  En- 
sign Co.,  Brighton  District,  Boston,  Mass.  . 

ENSIGN  CO.— Brighton  District.  Boston, 
Mass.  Manufacturer  of  electric  calculating 
machines.  Sole  owner,  M.  Burke;  man- 
agers, C.  T.  Daley  and  M.  J.  Daley. 
Branch  offices.  New  York,  N.  Y.;  Chicago, 
111.;  Philadelphia,  Pa.;  Pittsburgh,  Pa.; 
Cleveland,  Ohio;  Toledo,  Ohio;  Indianapolis, 
Ind.;  Baltimore,  Md.;  Newark,  N.  J. 

ENTERPRISE. — Trade  name  for  packings 
for  piston,  valves,  etc.,  manufactured  by 
Randolph  Brandt,  70  Cortlandt  St.,  New 
York,  N.  Y. 

ENTERPRISE. — Trade  name  for  electric 
coffee  grinders  and  meat  choppers  manu- 
factured by  the  Enterprise  Mfg.  Co.  of  Pa., 
3rd  A Dauphin  Sts.,  Philadelphia,  Pa. 

ENTERPRISE  CO.f  THE.— Columbiana, 
Ohio.  Manufacturer  of  steam  engines. 
President,  Jacob  Detwiler;  vice-president 
and  general  manager,  H.  H.  Detwiler;  sec- 
retary and  treasurer,  Elmer  Detwiler. 
Main  office  and  factory,  Columbiana,  Ohio. 
Branch  offices,  136  Liberty  St.,  New  York, 
N.  Y.;  120  3rd  Ave.,  N.,  Minneapolis,  Minn. 

ENTERPRISE  ELECTRIC  CO.,  THE.— 
Warren,  Ohio.  Manufacturer  of  transform- 
ers. Business  established  1898.  President, 

R.  A.  Cobb;  vice-president,  F.  B.  McBerty; 
secretary  and  treasurer,  Charles  B.  McCur- 
dy. Sales  representatives.  National  Elec- 
trical Supply  Co.,  Washington,  D.  C.; 
Charles  A.  Cotton,  Boston,  Mass.;*  Walter 
P.  Arnos  A Co.,  Cleveland,  Ohio;  Moore- 
Handley  Hardware  Co.,  Birmingham,  Ala. 

ENTERPRISE  ELECTRIC  NOVELTY 
CO.,  INC.— 603  W.  130th  St.,  New  York. 
N.  Y.  Manufacturer  of  flashlights,  flash- 
light batteries  and  Christmas  tree  lighting 
outfits.  Business  established  1916.  Pres- 
ident, William  Samuel;  vice-president,  San- 
ford Samuel;  secretary,  A.  Rahauser; 
treasurer  and  general  manager,  B.  C.  Sam- 
uel; sales  manager,  T.  N.  Pinkerton. 

ENTERPRISE  MACHINERY  CO.,  THE. 
— 30  S.  Clinton  St.,  Chicago,  111.  Manufac- 
turer of  mica  and  transformer  coil  presses. 
Business  established  1912.  President,  W. 

S.  Gooding;  secretary,  S.  F.  Gooding. 

ENTERPRISE  MFG.  CO.— North  West 

St.,  Easton,  Pa.  Manufacturer  of  lamp 
changers.  C.  D.  Buss,  manager. 

ENTERPRISE  MFG.  CO.  OF  PA.— Phila- 
delphia. Pa.  Manufacturer  of  electric  cof- 
fee grinders  and  meat  choppers.  President, 
H.  E.  Asbury;  secretary,  J.  W.  Gates; 
treasurer,  C.  W.  Asbury.  Main  office  and 
factory,  3rd  A Dauphin  Sts.,  Philadelphia,4 
Pa.  Branch  offices;  29  Murray  St.,  New 
York,  N.  Y. ; 9 Main  St.,  San  Francisco,  Cal. 

ENTERPRISE  OPTICAL  MFG.  CO.— 564 
W.  Randolph  St..  Chicago.  111.  Manufac- 
turer of  motor-driven  motion-picture  ma- 
chines. President  and  treasurer,  A.  C. 
Roebuck;  vice-president  and  general  man- 
ager, O.  F.  Spahr. 

ENTORF  FILTER  CO.  — Amboy,  111. 
Manufacturer  of  filters  for  gasoline  and 
other  light  oils.  Business  established  1913. 
President  and  general  manager,  C.  A.  En- 
torf;  secretary  and  treasurer,  Dwight 
Bristol. 

ENTRANCE  FITTINGS,  SERVICE.— See 

Service  entrance  fittings. 
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ENTRANCE  TUBES  OR  BUSHINGS.— 

See  Bushings,  service  entrance. 

EPCO. — Trade  name  for  lamp  coloring 
and  frosting  compound  manufactured  by 
the  Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

EPOCH. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Calumet  Stor- 
age Battery  Co.,  10113  Indianapolis  Ave., 
Chicago,  111. 

EQUALITE. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  Bayley  A 
Sons,  Inc.,  105  Vanderveer  St.,  Brooklyn, 
N.  Y. 

EQUALIZER. — A heavy  electrical  con- 
nection between  the  armature  ends  of  the 
series  windings  of  compound  direct-current 
generators  running  in  parallel.  The  equal- 
izer tends  to  maintain  the  proper  division 
of  the  load  among  the  generators  by  tak- 
ing current,  when  necessary,  from  the  more 
heavily  loaded  machines  and  sending  it 
through  the  series  winding  of  the  more 
lightly  loaded.  In  this  way  the  series  ex- 
citation of  one  is  reduced  and  that  of  the 
others  increased  with  a corresponding 
change  in  the  loads.  The  equalizer  connec- 
tion is  often  called  the  equalizer  bus.  For 
three-wire  d-c.  generators  there  is  usually 
a positive  equalizer  and  a separate  nega- 
tive equalizer  to  give  proper  equalization 
when  the  positive  and  negative  sides  of 
the  systems  are  unbalanced. 

EQUALIZING  RING.  — One  of  several 
rings  of  copper  connected  to  points  on  the 
windings  of  parallel  wound  d-c.  armatures 
which  should  be  at  the  same  potential.  If 
they  are  not,  due  to  eccentricity  of  the  field 
structure  or  other  causes,  the  rings  have 
currents  in  them  which  tend  to  equalize 
the  currents  through  the  brushes  and  re- 
duce the  loss  in  the  armature  circuit. 

EQUATOR. — Trade  name  for  electric 
heating  appliances  manufactured  by  the 
Equator  Mfg.  Co.,  144  York  St.,  Hamilton, 
Ont.,  Can. 

EQUATOR  MFG.  CO.  — 144  York  St., 
Hamilton,  Ont.,  Can.  Manufacturer  of  elec- 
tric heating  appliances.  Business  estab- 
lished 1910.  President,  W.  W.  Gabbott: 
vice-president  and  general  manager.  B.  M. 
Fudge;  sales  manager,  H.  R.  Hannah. 

EQUILIBRIUM,  CHEMICAL.— The  bal- 
ancing of  chemical  affinities  against  each 
other,  as  modified  by  the  active  mass  of 
the  bodies  present.  It  is  disturbed  or  dis- 
placed by  changes  in  the  temperature  or 
concentration  of  the  substances  in  equi- 
librium. 

EQUIPOISE. — Trade  name  for  desk  tele- 
phone bracket  manufactured  by  the  Holtz- 
er-Cabot  Electric  Co.,  125  Amory  St.,  Bos- 
ton, Mass. 

EQU I POTENTIAL  CONNECTIONS — An- 
other name  for  equalizer  rings.  See  Equal- 
izing *rings. 

EQUITHERM  CONTROL  CORP.— 13  Til- 
lary St.,  Brooklyn,  N.  Y.  Manufacturer  of 
temperature  controls.  Business  established 
1907.  President,  W.  A.  S.  Smith:  vice- 
president  and  secretary,  H.  W.  Threse; 
treasurer,  W.  Carlile  Wallace;  general 
manager,  E.  B.  Lane. 

EQUIVALENT  CONDUCTIVITY.  — The 
conductivity  of  a solution  divided  by  0.001 
of  its  concentration.  Since  concentration  is 
expressed  as  the  fraction  of  a chemical 
equivalent  of  a salt  present  in  a liter  of 
solution,  0.001  of  its  concentration  is  the 
chemical  amount  present  in  1 cubic  centi- 
meter, and  the  quotient  indicated  is  the 
conductivity  expressed  per  chemical  equiv7 
alent  of  salt  in  the  solution.  It  is  found  to 
increase  with  increase  in  dilution,  until  it 
reaches  a maximum  which  is  neasly  con- 
stant, and  which  Is  taken  as  representing 
the  maximum  electrical  carrying  power  of 
one  chemical  equivalent  of  the  dissolved 
substance  when  it  is  “completely  disso- 
ciated” (in  terms  of  the  ionization  theory), 
or  when  its  constituents  are  completely 
combined  with  the  solvent  (solvate  theory). 

EQUIVALENT  SINE  WAVE.— See  Sine 
wave,  equivalent. 

ERADIUM  LUMINOUS.— Trade  name  for 
luminous  switch  plates,  attachments,  etc., 
manufactured  by  the  Pioneer  Corp.,  1255 
W.  63rd  St.,  Chicago,  111. 

ERASERS,  DRAFTSMEN’S,  MOTOR- 
DRIVEN. — A very  small  motor  to  the  ex- 
tended shaft  of  which  is  attached  a circu- 
lar rubber  or  eraser.  A flexible  cord  and 
plug  provide  for  connections  to  an  electric 
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circuit.  They  are  used  chiefly  in  large 
drafting  rooms.  Here  the  device  may  be 
hung  from  a trolley  so  as  to  serve  conveni- 
ently a number  of  tables.  For  alterations 
in  tracings,  where  there  may  be  a consid- 
erable amount  of  erasing  to  be  done,  the 
work  done  by  hand  is  slow  and  fatiguing, 
particularly  to  the  women  tracers  often 
employed  in  the  larger  drafting  rooms,  and 
the  motor-driven  eraser  is  then  a valuable 
convenience  and  time  saver. 

Manufacturers: 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 
Worcester,  Mass. 

Post  Co..  The  Frederick,  319  S.  Wabash 
Ave.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

ERECTORS,  POLE. — The  work  of  raising 
poles  and  setting  them  into  the  holes  is 
greatly  facilitated  by  an  erector.  These 
machines  are  made  with  a derrick  ajid 
equipped  to  lift  the  pole  bodily  by  chains 
attached  at  its  center  of  gravity,  swinging 
it  to  the  hole  prepared  for  it  and  lowering 
it  into  position.  They  are  often  mounted 
on  a truck  or  other  movable  carriage. 
Manufacturer: 

LINE  MATERIAL  CO..  South  Milwaukee. 

Wis.  (See  display  adv.  page  1278.) 
ERFMANN. — Trade  name  for  feed  water 
regulators  manufactured  by  the  Neptunus 
Ship  Supply  Co.,  Inc.,  73  Front  St.,  New 
York,  N.  Y. 

ERG. — The  absolute  or  C.  G.  S.  unit  of 
work  is  the  erg.  It  is  defined  as  the  work 
done  by  a force  of  one  dyne  acting  through 
a distance  of  one  centimeter.  This  is  a 
small  unit  and  107  ergs,  called  the  joule,  is 
the  practical  scientific  unit;  the  common 
work  unit,  the  foot-pound,  equals  13,562,600 
ergs. 

ERICKSON. — Trade  name  for  conduit 
couplings  manufactured  by  the  Thomas  & 
Betts  Co.,  63  Vesey  St.,  New  York.  N.  Y. 

ERICSSON  MFG.  CO.  — Buffalo,  N.  Y. 
Manufacturer  of  lightning  arresters. 

ERIE. — Trade  name  for  switchboard  fit- 
tings manufactured  by  the  Erie  Electrical 
Equipment  Co.,  Johnstown.  Pa. 

ERIE. — Trade  name  for  electric  hoists 
manufactured  by  the  Erie  Hoist  Co.,  1908 
Holland  St.,  Erie,  Pa. 

ERIE. — Trade  name  for  electric  pumps 
and  steam  engines  manufactured  by  the 
Erie  Pump  & Engine  Works,  139  Glenwood 
Ave.,  Medina,  N.  Y. 

ERIE. — Trade  name  for  electric  traveling 
cranes  manufactured  by  the  Erie  Steel 
Construction  Co.,  615  Haybarger  Lane, 
Erie,  Pa. 

ERIE  BALL  ENGINE  CO.- Pittsburgh, 
Pa.  Manufacturer  of  steam  engines.  Pres- 
ident, H.  D.  Wilson;  vice-president,  F.  B. 
McBrier;  secretary,  R.  J.  Wilson;  treasurer, 
B.  F.  Harris;  sales  manager,  W.  T.  Green- 
leaf.  Main  office,  2 Ross  St.,  Pittsburgh. 
Pa.  Branch  offices,  621  Commercial  Trust 
Bldg.,  Philadelphia.  Pa.;  132  Nassau  St., 
New  York,  N.  Y.;  476  Kirby  Bldg.,  Cleve- 
land, Ohio;  1540  Monadnock  Block.  Chicago, 
111. 

ERIE  CITY  IRON  WORKS.— Erie,  Pa. 
Manufacturer  of  boilers,  tanks  and  engines. 
Business  established  1840.  President, 
George  D.  Selden;  vice-president,  E.  P.  Sel- 
den;  secretary,  George  T.  Bliss;  treasurer, 
Edward  C.  Moore;  sales  manager,  F.  C. 
Burton. 

ERIE  ELECTRICAL  EQUIPMENT  CO.— 
Johnstown.  Pa.  Manufacturer  of  switch- 
board fittings.  H.  A.  Selah,  treasurer  and 
general  manager.  Main  office  and  factory. 
Johnstown,  Pa.  Branch  offices,  New  York, 
N.  Y.;  Chicago,  111.;  Boston,  Mass.;  San 
Francisco.  Cal.;  Minneapolis,  Minn.;  Cleve- 
land, Ohio:  Los  Angeles.  Cal.;  Philadelphia, 
Pa.;  Buffalo,  N.  Y.;  St.  Louis,  Mo.;  Seattle, 
Wash.;  Terre  Haute,  Ind. 

ERIE  FORGE  & STEEL  CO.— Erie.  Pa. 
Manufacturer  of  steel  forgings  and  castings. 

ERIE  HOIST  CO.,  THE.— 1908  Holland 
St..  Erie,  Pa.  Manufacturer  of  electric 
hoists  and  winches.  Business  established 
1874.  President,  H.  Hagenlacher. 

ERIE  PUMP  & ENGINE  WORKS.— 139 
Glenwood  Ave.,  Medina,  N.  Y.  Manufac- 
turers of  electric  pumps  and  steam  engines. 
Business  established  1889.  President.  A.  L. 
Swett;  vice-president,  C.  S.  Swett;  secre- 


tary, F.  M.  Poler;  treasurer  and  general 
manager,  R.  F.  Swett.  Sales  representa- 
tives, American  Hardware  & Equipment 
Co.,  Charlotte,  N.  C.;  Davant  Machinery  & 
Equipment  Co.,  Roanoke,  Va.;  Joseph  H. 
Hewetson,  Cincinnati,  Ohio;  William  Hale 
& Co.,  Minneapolis,  Minn.;  Leighton  Supply 
Co.,  Fort  Dodge,  Iowa;  Northern  Equip- 
ment Co.,  Erie,  Pa.;  M.  L.  O’Fallon  Supnly 
Co.,  Denver,  Colo;  Otto  C.  Reymann.  Phila- 
delphia, Pa.:  Standard  Sanitary  Mfg.  Co.. 
Cleveland,  Ohio:  Royal  C.  Wise,  53  W. 
Jackson  Blvd.,  Chicago,  111. 

ERIE  STEEL  CONSTRUCTION  CO.— 615 
Haybarger  Lane,  Erie.  Pa.  Manufacturer 
of  electric  traveling  cranes  and  structural 
steel.  President,  G.  H.  Strayer;  vice-pres- 
ident, George  R.  Metcalf;  secretary,  treas- 
urer and  general  manager.  William  C. 
Hoffman;  sales  manager,  Macdonald  S. 
Reed.  Sales  representatives,  A.  D.  Granger 
Co.,  15  Park  Row,  New  York.  N.  Y.;  Fair- 
banks Co.,  Pittsburgh,  Pa.;  701  W.  Wash- 
ington Blvd.,  Chicago,  111. 

ERIE  TOOL  WORKS,  THE. — 11th  & 
French  Sts.,  Erie,  Pa.  Manufacturer  of 
electricians’,  steamfltters’,  plumbers’  and 
machinists’  tools.  Business  established 
1902.  President,  Frank  W.  Bacon;  vice- 
president.  E.  Warner  Bacon;  secretary,  De- 
Witt  Bull;  treasurer,  A.  M.  Kite;  sales 
manager,  H.  F.  Milne. 

ERIKSON  ELECTRIC  CO.,  L.— 6 Port- 
land St.,  Boston,  Mass.  Manufacturer  of 
lighting  reflectors  and  fixtures.  Business 
established  1895.  Leonard  Erikson,  owner. 

ERMET  MFG.  CO. — Indianapolis.  Ind 
Manufacturer  of  storage  batteries.  Busi- 
ness established  1920.  President,  Norman 
Metzger;  vice-president  and  treasurer. 
Joseph  Erpelding;  secretary,  Alex  Metzger. 
Main  office  and  factory.  16th  St.  & Sherman 
Drive,  Indianapolis.  Ind.  Branch  office.  521 
Stevens  Bldg.,  Detroit,  Mich. 

ERNST.  CHARLES  K.— 999-1007  E.  Ferry 
St.,  Buffalo.  N.  Y.  Manufacturer  of  motor- 
driven  ash  hoists  and  elevators. 

ERUSA. — Trade  name  for  belt  dressing 
manufactured  bv  the  Cling-Surface  Co. 
1032-48  Niagara  St.,  Buffalo,  N.  Y. 

ESCALATORS — See  Stairways  or  es- 
calators, moving,  motor-driven. 

ESCO. — Trade  name  for  electric  bottle 
washer  manufactured  by  the  Electric  Spe- 
cialty Co.,  Stanford,  Conn. 

ESLER  ELECTRIC  MFG.  CO.— Delphi  & 
Western  Aves.,  Marion,  Ind.  Manufacturer 
of  switches  and  current  taps.  Samuel  M. 
Esler,  sole  owner. 

ESROBERT. — Trade  name  for  portable 
electric  lamps  and  conduit  fittings  manu- 
factured by  S.  Robert  Schwartz  & Bro.. 
729-31  Broadway,  New  York.  N.  Y. 

ESSCO. — Trade  name  for  lamp  guards 
manufactured  by  the  Electric  Service  Sup- 
plies Co.,  17th  & Cambrai  Sts.,  Philadelphia, 
Pa. 

ESSENTIALITE.— Trade  name  for  weld- 
er’s lenses  manufactured  by  the  Chicago 
Eye  Shield  Co..  2300  Warren  Ave.,  Chicago, 
111. 

ESSEX. — Trade  name  for  cartridge  fuses 
manufactured  by’  the  Essex  Mfg.  Co.,  117 
Mulberry  St.,  Newark.  N.  J. 

ESSEX  MFG.  CO.— 117  Mulberry  St.. 
Newark.  N.  J.  Manufacturer  of  cartridge 
fuses,  automobile  and  metal  specialties. 
Business  established  1917.  Pres’dent, 
treasurer  and  general  manager.  WiPiam 
H.  Neefus:  vice-president  and  secretary. 
John  D.  Neefus. 

ESSEX  RUBBER  CO.— Trenton.  N.  J. 
Manufacturer  of  molded  soft  rubber  prod- 
ucts. President  and  general  manager,  C. 
H.  Oakley;  vice-president,  F.  N.  Hamer- 
strom;  secretary,  A.  E.  Moon;  treasurer, 
Owen  Moon,  Jr.  Main  office  and  factory. 
Trenton.  N.  J.  Branch  offices.  258  Broad- 
way, New  York.  N.  Y.:  58  Lincoln  St.. 
Poston,  Mass.;  179  N.  Wells  St.,  Chicago. 
111. 

ESSEX  STORAGE  BATTERY  & SUP- 
PLY CO.,  INC.— 279-81  Halsey  St.,  Newark. 
N.  J.  Manufacturer  of  magnetizers.  test- 
ing sets  and  battery  connectors.  President. 
Geoffrey  Simon;  vice-president,  treasurer 
and  general  manager,  H.  H.  Lippe:  secre- 
tary, M.  T.  Lippe;  sales  manager,  L.  R. 
Korn. 

ESTATE. — Trade  name  for  electric 
ranges,  heaters  and  hot  plates  manufac- 
tured by  the  Estate  Stove  Co..  Hamilton. 
Ohio. 
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ESTATE  STOVE  CO.,  THE.— Hamilton 
Ohio.  Manufacturer  of  electric  ranges,  hot 
plates  and  radiators.  Business  established 
1845.  President.  Felix  Kahn;  vice-presi- 
dent, Lazard  Kahn;  secretary  and  general 
manager,  David  F.  Kahn;  treasurer,  Sam- 
uel Kahn;  sales  manager,  Albert  M.  Kahn. 

ESTES  & SON,  E.  B.— 362-364  5th  Ave.. 
New  York,  N.  Y.  Manufacturer  of  wood 
handles,  boxes,  cabinets  and  other  wood 
specialties  for  electrical  purposes.  Busi- 
ness established  1867.  President,  Joseph 

B.  Estes;  vice-president  and  general  man- 
ager, Elwood  W.  Hannas:  secretary.  George 

C.  Wing;  treasurer,  Webster  C.  Estes; 
sales  manager.  Thomas  A.  Bradley.  Fac- 
tories, Hancock,  Mass.;  Farmington,  Me.; 
Gorham,  N.  H. 

ESTERLlNE-ANGUS  CO.,  THE.— In- 
dianapolis. Ind.  Manufacturer  of  curve- 
drawing instruments.  President.  J.  W. 
Esterline;  secretary,  treasurer  and  general 
manager,  D.  J.  Angus.  Main  office,  227 
E.  South  St..  Indianapolis.  Ind.  Branch 
offices.  15  Park  Row,  New  York.  N.  Y.; 
929  Chestnut  St.,  Philadelphia,  Pa.;  950 
Ellicott  Sq..  Buffalo,  N.  Y.;  1st  Na- 
tional Bank  Bldg.,  Pittsburgh,  Pa.:  323 
Ohio  Bldg..  Akron,  Ohio;  19  S.  Wells 
St.,  Chicago,  111.;  Broad  & Hunter  Sts., 
Atlanta.  Ga.  District  offices,  307  1st 
National  Bank  Bldg.,  Cincinnati,  Ohio;  1202 
Illuminating  Bldg.,  Cleveland.  Ohio;  805 
Ford  Bldg..  Detroit,  Mich.;  Brown-Marx 
Bldg.,  Birmingham.  Ala.;  2046  Railway  Ex- 
change Bldg.,  St.  Louis,  Mo.;  141  Milk  St., 
Boston,  Mass.;  643  Wells  Bldg.,  Milwaukee, 
Wis.;  Gas  & Electric  Bldg.,  Denver,  Co!o.; 
Walker  Bank  Bldg.,  Salt  Lake  City.  Utah: 
325  Yesler  Way,  Seattle.  Wash.;  536  Call 
Bldg.,  San  Francisco,  Cal.;  305  Metropolitan* 
Bank  Bldg.,  Minneapolis,  Minn.  Sales  rep- 
resentative, J.  W.  Murphy  Co.,  108  S.  La- 
Salle St.,  Chicago,  111. 

ETCHOGRAPH. — Trade  name  for  electric 
engravers  manufactured  by  the  William 
Brewster  Co.,  Inc.,  30  Church  St.,  New 
York,  N.  Y. 

ETHER.— Light,  heat  waves  and  electric 
waves  are  found  to  be  transmitted  through 
space  which  id  free  from  matter.  All  three 
phenomena  are  found  to  be  periodic  in 
character  and  to  travel  through  space  with 
the  astonishing  velocity  of  186,000  miles  per 
second.  The  wave  length  and  the  fre- 
quency of  vibration  has  been  determined 
for  each  experimentally. 

It  is  obvious  that  waves  cannot  travel 
without  a medium  to  transmit  them.  Since 
ordinary  matter  is  not  necessary  for  their 
propagation,  a medium  is  assumed  to  exist 
which  cannot  be  removed  from  any  por- 
tion of  space,  which  pervades  matter  as 
water  fills  a sponge  and  which  has  the 
properties  necessary  to  enable  electro- 
magnetic waves  to  travel  through  it  at  high 
velocity.  This  medium  has  been  called  the 
ether. 

This  medium  apparently  ofTers  no  re- 
sistance to  the  passage  of  matter  through 
it.  Many  ingenious  experiments  have  been 
made  to  find  out  whether  the  ether  is  at 
rest,  or  is  carried  along  by  moving  matter. 
The  results  of  these  experiments  lead  to 
the  conclusion  that  the  ether  is  not  fixed 
in  space  with  bodies  moving  through  it. 
but  travels  more  or  less  rapidly  with  mov- 
ing bodies. 

The  ether  is  also  believed  t*  serve  as  a 
medium  for  the  action  of  electric  forces 
between  charged  bodies  and  for  magnetic 
forces  in  the  vicinity  of  magnets  and  elec- 
tric currents.  While  we  have  no  direct 
evidence,  it  seems  reasonable  that  the  same 
ether  may  serve  to  transmit  the  force  of 
gravitation. 

ETNA  ELECTRIC  WORKS.— 410  E.  15th 
St.,  New  York,  N.  Y.  Manufacturer  of 
electrical  measuring  instruments.  Business 
established  1902.  Theodore  Reyman,  pro- 
prietor. 

ETRURIAN.— Trade  name  for  boudoir 
lamps  manufactured  by  the  Highlands  Mfg. 
Co.,  Muncie,  Ind. 

ETTCO. — Trade  name  for  armored  cable 
and  flexible  nonmetallic  conduit  manufac- 
tured by  the  Eastern  Tube  & Tool  Co.. 
Inc.,  594  Johnson  Ave.,  Brooklyn,  N.  Y. 

ETTE. — Trade  name  for  pole-line  hard- 
ware manufactured  by  the  St.  Louis  Mal- 
leable Casting  Co.,  7701  N.  Conduit  Ave., 
St.  Louis,  Mo. 

EUCLID  CRANE  & HOIST  CO.,  THE.— 
Euclid,  Ohio.  Manufacturer  of  electric 
cranes  and  hoists.  Business  established 
1907.  President,  treasurer  and  general 
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manager,  Q.  A,  Armington;  vice-president, 
H.  C.  Hutchinson;  secretary  and  sales 
manager,  W.  White.  Sales  representatives. 
F.  E.  Tyrxg,  60  Church  St.,  New  York. 
N.-Y.;  Factory  Products  Co.,  203  Oliver 
Bldg.,  Pittsburgh,  Pa.;  C.  E.  Stamp  Co., 
Citizens  Bldg.,  Cleveland,  Ohio;  Dyer  & 
Young,  421  Harris  Trust  Bldg.,  Chicago, 
111.;  A.  E.  Kendall,  602  Bearinger  Bldg., 
Saginaw,  Mich.;  American  Transmarine 
Co.,  Rialto  Bldg.,  San  Francisco,  Cal.; 
Western  Engineering  Sales  Co.,  407  E.  3rd 
St.,  Dos  Angeles,  Cal. 

EUPHONA. — Trade  name  for  electrically 
operated  piano  manufactured  by  the  Cable 
Co.,  301  S.  Wabash  Ave.,  Chicago,  111. 

EUREKA. — Trade  name  for  bells  and 
buzzers  manufactured  by  the  Ansonia  Elec- 
trical Co.,  Ansonia,  Conn. 

EUREKA. — Trade  name  for  packing  for 
steam  engines,  pumps,  compressors,  etc., 
made  by  the  Eureka  Packing  Co.,  78  Mur- 
ray St.,  New  York.  N.  Y. 

EUREKA.— Trade  name  for  fiber  insu- 
lators and  insulated  nails  made  by  the 
Eureka  Supply  Co..  Sewell,  N.  J. 

EUREKA. — Trade  name  for  electric  va- 
cuum cleaners  made  by  the  Eureka  Vacuum 
Cleaner  Co.,  Greenwood  & Dewey  Aves.. 
Detroit,  Mich. 

EUREKA. — Trade  name  for  soldering  flux 
manufactured  by  the  Grasselli  Chemical 
Co..  Cleveland,  Ohio. 

EUREKA. — Trade  name  for  lamp  guard 
manufactured  ty  the  Hamblin  & Russell 
Mfg.  Co.,  Worcester,  Mass. 

EUREKA. — Trade  name  for  telegraph 
sets  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI., 
New  York,  N.  Y. 

EUREKA. — Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  549  W\  Washington  St.,  Chicago, 
111. 

EUREKA. — Trade  name  for  motor-driven 
icc  cream  freezers  manufactured  by  Thom- 
as Mills  & Brother,  1301  N.  8th  St.,  Phila- 
delphia, Pa. 

EUREKA. — Trade  name  for  switch  and 
terminals  manufactured  by  Frank  W. 
Morse,  291  Congress  St.,  Boston,  Mass. 

EUREKA. — Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord,  N.  H. 

EUREKA. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Storage  Battery 
& Appliance  Corp.,  Philadelphia,  Pa. 

EUREKA  BATTERY  CO.— 1254  Addison 
St.,  Chicago,  111.  Manufacturer  of  storage 
batteries. 

EUREKA  CO.— North  East,  Pa.  Manu- 
facturer of  commutator  bars,  rings  and 
segments,  trolley  wheels,  trolley  ears,  line 
material,  controller  fingers,  etc. 

EUREKA  PACKING  CO.— 78  Murray  St. 
New  York,  N.  Y.  Manufacturer  of  packing 
for  steam  engines,  flanges,  cylinders,  com- 
pressors, etc.  Business  established  1878 
President,  secretary  and  general  manager. 
James  L.  Robertson,  Jr.;  treasurer  and 
sales  manager,  Frank  Robertson. 

EUREKA  STONE  & MARBLE  CO.— 179 
W.  Maple  St.,  Columbus,  Ohio.  Manufac- 
turer of  moisture-proof  switchboards. 

EUREKA  SUPPLY  CO.— Sewell,  N.  J 
Manufacturer  of  battery  boxes,  cable  hang- 
ers, fiber  insulators  and  insulated  nails. 
Business  established  1909.  Thomas  E. 
Burrough.  proprietor;  H.  B.  Simpson,  gen- 
eral manager. 

EUREKA  VACUUM  CLEANER  CO.— De- 
troit, Mich.  Manufacturer  of  electric 
vacuum  cleaners.  Business  established 
1908.  Vice-president  and  general  manager 
of  manufacturing  division.  E.  R.  Field;  sec- 
retary and  treasurer,  P.  A.  Barnard;  vice- 
president  and  general  manager  of  sales,  A. 
L.  McCarthy;  vice-president  and  general 
manager,  V.  W.  Young.  Main*  oiflee. 
Greenwood  & Dewey  Aves.,  Detroit.  Mich 
Factories,  Detroit.  Mich.,  and  Kitchener. 
Ont.  Branch  offices  and  warehouses,  62  E. 
Monroe  St..  Chicago,  111.;  Philadelphia.  Pa.; 
Boston,  Mass.;  12  E.  42nd  St.,  New  York. 
N.  Y.;  San  Francisco,  Cal.;  Kitchener. 
Ont.,  Can. 

EVANS,  F.  H.— 31  Hewes  St.,  Brooklyn, 
N.  Y.  Manufacturer  of  expansion  bolts  and 
pitch  kettles. 

EVANS  & CO.,  INC.,  C.  H.— 187  Fremont 
SL,  San  Francisco,  Cal.  Manufacturer  of 
steam  engines  and  electric  and  turbine 
driven  pumps.  Business  established  1875. 


President,  C.  H.  Evans;  vice-president,  W. 
W.  Fairchild;  secretary  and  general  man- 
ager, C.  W.  Evans. 

EVAPORATORS,  LABORATORY  TYPE 
ELECTRICALLY  HEATED.— Evaporators 
for  laboratory  use  are  very  often  electrical- 
ly heated  as  this  method  provides  an  easy 
and  aocurate  control  of  the  temperature. 
They  are  used  for  driving  off  excess  mois- 
ture in  various  substances  and  for  evapo- 
rating many  different  solutions.  Such 
articles  as  sugar,  glue,  gelatine,  potash, 
and  many  acids  and  extracts,  etc.,  are 
evaporated  in  laboratory  tests.  The  evapo- 
rators consist  of  a heating  element  placed 
within  or  under  a metal  container,  the 
character  of  which  depends  on  the  soiutions 
to  be  used.  The  solution  is  often  agitated 
or  circulated  while  being  evaporated. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.  “Sepco.” 

EVAPORATORS,  POWER  PLANT.— 

Evaporators  are  used  in  power  plants 
where  the  water  supply  is  acid  or  contains 
salt  and  other  impurities  that  would  be 
very  injurious  to  the  boiler  if  such  water 
was  evaporated  in  it.  Evaporators  usually 
are  built  so  that  steam,  either  from  the 
exhaust  or  direct  from  the  boilers,  is  passed 
through  a coil  of  pipe  or  around  a large 
number  of  tubes.  The  impure  water  sur- 
rounding the  coil  or  in  the  tubes  is  evapo- 
rated and  must  be  condensed  later,  at 
which  time  it  will  be  free  from  its  im- 
purities and  may  safely  be  used  in  the 
boiler. 

Evaporators  are  used  where  it  is  found 
more  economical  to  distill  the  -water  than 
to  use  so-called  boiler  compounds  or  in- 
stall what  are  called  water-softening  plants. 
Evaporators  require  considerable  condens- 
ing water  and  are  used  only  where  there 
is  abundant  water  available  for  this  pur- 
pose, even  though  it  is  impure.  Since  the 
water  fed  to  the  boilers  is  all  distilled, 
whether  it  comes  from  the  evaporator  or 
from  the  surface  condenser  that  has  con- 
densed the  exhaust  steam  from  the  tur- 
bines or  engines,  the  boilers  can  operate 
under  the  best  conditions.  The  water  is 
used  over  and  over  again,  so  that  the  evap- 
orator has  to  supply  only  enough  distilled 
water  to  make  up  for  leakage  or  other 
losses  as  a rule. 

Manufacturers: 

Griscom-Russell  Co..  The,  2141  West 
Street  Bldg.,  New  York.  N.  Y. 

Ross  Heater  & Mfg.  Co.,  Inc.,  1407  West 
Ave.,  Buffalo,  N.  Y. 

Schutte  & Koerting  Co., ^1156  Thompson 
St.,  Philadelphia,  Pa.  “S  & K.” 

Swenson  Evaporator  Co.,  945  Monadnock 
Block,  Chicago,  111.  “Swenson.” 

Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J.  “Lillie.” 

EVELAND  ELECTRIC  RIVETER  CO.— 
609  West  End  Trust  Bldg.,  Philadelphia, 
Pa.  Manufacturer  of  electric  riveting  and 
rivet  heating  machines,  spot  welders  and 
welding  transformers.  President,  S.  S. 
Eve  land. 

EVER- HOT. — Trade  name  for  soldering 
iron  manufactured  by  the  Products  Corp., 
Maywood,  111. 

EVEREADY. — Trade  name  for  storage 
batteries,  flashlights  and  electrical  meas- 
uring instruments  manufactured  by  the 
American  Ever  Ready  Works  of  National 
Carbon  Co..  Inc.,  Thompson  Ave.  & Orton 
St.,  Long  Island  City,  N.  Y. 

EVER  READY. — Trade  name  for  cable 
bender  manufactured  by  B.  S.  Barnard  & 
Co.,  31  Union  Sq.,  New  York,  N.  Y. 

EVER  READY. — Trade  name  for  porce- 
lain knobs  manufactured  by  the  Davidson 
Porcelain  Co.,  East  Liverpool,  Ohio. 

EVER- READY. — Trade  name  for  heating 
pads  manufactured  by  the  Rohne  Electric 
Co.,  Inc.,  2434  25th  Ave.,  S.,  Minneapolis, 
Minn. 

EVER  SO  NEW.— Trade  name  for  light- 
ing fixtures  manufactured  by  C.  G.  Everson 
& Co..  70  W.  Lake  St..  Chicago,  111. 

EVERETT. — Trade  name  for  chains 
manufactured  by  the  Clinton  E.  Hobbs  Co., 
30-35  Pearl  St.,  Boston,  Mass. 

EVERLAST  STAN  L ICO.— Trade  name 
for  commercial  lighting  unit  manufactured 
by  the  Standard  Light  Co.,  448  E.  Water 
St.,  Milwaukee,  Wis. 
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EVERLASTING. — Trade  name  for  power 
transmission  belting  manufactured  by  N. 
Palmer  & Co.,  Bridgeport,  Conn. 

EVERLASTING  VALVE  CO.— New  York, 
N.  Y.  Manufacturer  of  valves.  Business 
established  1907.  President,  John  H.  Allen; 
vice-president  and  secretary,  William  F. 
Madill;  treasurer,  Conrad  H.  Koellhoffer. 
Main  office,  2 Rector  St.,  New  York,  N.  Y. 
Factory,  Jersey  City,  N.  J.  Branch  offices, 
1414  Continental  Trust  Bldg.,  Baltimore, 
Md.;  804  Kanawha  St.,  Charleston,  W.  Va.; 
Easton,  Pa.;  421  Wood  St.,  Pittsburgh,  Pa. 
Sales  representatives,  Scully  Steel  A Iron 
Co.,  24th  St.  & Ashland  Ave.,  Chicago,  111. 

EVERLITE. — Trade  name  for  lighting 
plants  manufactured  by  the  Everlite  Co., 
928  S.  3rd  St.,  Minneapolis,  Minn. 

EVERLITE  CO.  — Minneapolis,  Minn. 
Manufacturer  of  farm  lighting  plants. 
President  and  general  manager,  F.  D.  Pea- 
body; vice-president  and  sales  manager,  W. . 
G.  Shaw;  secretary  and  treasurer,  Fred 
Barts.  Main  office,  928  S.  3rd  St.,  Minne- 
apolis, Minn.  Branch  office,  44  Whitehall 
St.,  New  York,  N.  Y. 

EVERSON  & CO„  C.  G.— 70  W.  Lake  St., 
Chicago,  111.  Manufacturers  of  lighting  fix- 
tures. Business  established  1904.  Presi- 
dent and  general  manager,  C.  G.  Everson; 
vice-president  and  treasurer,  R.  B.  Ever- 
son; secretary,  J.  B.  Skully;  sales  manager, 
J.  P.  Cade. 

EVERSTICK  ANCHOR  CO.— St.  Louis, 
Mo.  Manufacturer  of  guy  anchors. 

EVERTITE. — Trade  name  for  boiler  cov- 
ering manufactured  by  the  Excello  Mfg. 
Co.,  Cleveland,  Ohio. 

EVINRUDE  MOTOR  CO.— 279  Walker 
St..  Milwaukee,  Wis.  Manufacturer  of  oil 
engines  and  magneto  generators. 

EVOLUTION  PHONE  CO.f  INC.,  THE.— 
48  Greenwich  Ave.,  New  York,  N.  Y. 
Manufacturer  of  hearing  devices  for  the 
deaf,  telephones  and  parts.  Business  estab- 
lished 1914.  President*  secretary  and  gen- 
eral manager,  Herman  G.  Pape;  treasurer, 
Ida  B.  Pape. 

EWART. — Trade  name  for  friction 
clutches  and  link-belt  manufactured  by  the 
Link-Belt  Co.,  329  W.  39th  St.,  Chicago, 
111. 

EXCAVATORS  OR  SHOVELS,  ELEC- 
TRIC. — Electric  shovels  are  generally  used 
where  there  is  some  convenient  source  of 
power,  as  for  electric  railway  rehabilita- 
tion or  extensions,  or  when  laying  an  addi- 
tional track  for  which  the  trolley  is  in- 
stalled before  the  track;  also  for  the  con- 
struction of  canals,  ditches,  etc.,  along  or 
near  transmission  lines.  They  are  built 
very  much  in  the  same  way  as  the  common 
steam  shovel  except  that  the  steam  engine, 
boiler  and  related  machinery  are  replaced 
by  the  more  compact  electric  motors  and 
controlling  devices.  Three  motors  are  gen- 
erally used;  two  to  hoist  and  to  swing  the 
boom,  and  a thrust  motor  which  holds  the 
dipper  against  the  bank  during  the  digging 
operation.  The  swing  and  hoist  motors  are 
located  in  the  cab.  The  thrust  motor  Is 
mounted  on  the  boom.  Through  reducing 
gears  it  '"communicates  its  motion  to  a 
pinion  which  engages  a rack  on  the  staff. 
Magnetic  contactor  control  is  generally 
provided  for  the  motors,  though  the  thrust 
motor  is  sometimes  operated  with  an  ordi- 
nary drum  controller.  To  prevent  injury 
to  the  hoist  and  thrust  motors  when 
stalled  by  digging  too  deeply,  or  striking 
an  obstruction,  a notching-back  arrange- 
ment is  provided  which  automatically  cuts 
resistance  into  the  circuit  when  the  cur- 
rent exceeds  a certain  limiting  value. 

Manufacturers: 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Bucyrus  Co..  South  Milwaukee,  Wis. 
“Bucyrus.” 

Keystone  Driller  Co.,  Beaver  Falls.  Pa. 
“Keystone.” 

Pawling  & Harnischfeger  Co.,  38th  & 
National  Aves.,  Milwaukee,  Wis. 
”P  & H.” 

Sauermann  Bros.,  53  W.  Jackson  Blvd., 
Chicago,  111. 

Thew  Automatic  Shovel  Co.,  Lorain, 
Ohio  (shovels). 

EX-CEL  BATTERY  WORKS,  INC.— 
1502  S.  Wabash  Ave..  Chicago,  111.  Manu- 
facturer of  storage  batteries.  President 
and  general  manager,  Stephen  Keller; 
vice-president  and  treasurer,  M.  Keller; 
secretary,  P.  H.  Hahm. 
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EXCEUTE. — Trad©  name  for  lighting: 
fixtures  manufactured  by  the  Commercial 
Excelite  Co.,  Inc.,  312  N.  Eutaw  St.,  Balti- 
more, Md. 

EXCELITE. — Trade  name  for  lighting 
unit  for  commercial  use  manufactured  by 
the  Ligh  toiler  Co.,  569-71  Broadway,  New 
York,  N.  Y. 

EXCELLO  MFG.  CO.,  THE.— Cleveland. 
Ohio.  Manufacturer  of  boiler  coverings  and 
protective  paints.  President,  treasurer  and 
general  manager,  J.  M.  Aarons;  vice-presi- 
dent, B.  M.  Wise;  secretary,  A.  B.  Aarons. 

EXCELSIOR. — Trade  name  for  motor- 
driven  polishing  machines,  presses, 
punches,  etc.,  manufactured  by  the  Excel- 
sior Tool  & Machine  Co.,  East  St.  Louis, 
111. 

EXCELSIOR. — Trade  name  for  nickel 
anodes  manufactured  by  the  General  Plat- 
ers’ Supply  Co.,  Inc.,  489-493  Broome  St., 
New  York,  N.  Y. 

EXCELSIOR. — Trade  name  for  telegraph 
sets  and  accessories  manufactured  by  the 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

EXCELSIOR. — Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  649  W.  Washington  St.,  Chicago, 

EXCELSIOR. — Trade  name  for  motor- 
driven  ice  cream  freezers  manufactured  by 
Thomas  Mills  & Brother,  1301  N.  8th  St., 
Philadelphia,  Pa. 

EXCELSIOR. — Trade  name  for  electric 
disc  stoves  manufactured  by  the  Perfection 
Electric  Products  Co.,  New  Washington, 
Ohio. 

EXCELSIOR  LEATHER  WASHER  MFG. 
CO.,  INC.— 921  W.  State  St.,  Rockford,  111. 
Manufacturer  of  spark  plugs,  fiber  and 
leather  washers,  felt  cushions,  gaskets, 
etc.  President,  J.  A.  Johnson. 

EXCELSIOR  TOOL  & MACHINE  CO.— 
East  St.  Louis,  111.  Manufacturer  of  motor- 
driven  grinding  and  polishing  machines, 
presses,  punches,  etc.  President,  T.  F. 
Philipp;  vice-president,  Frank  Geppert; 
secretary,  Paul  Schlafly. 

EXCESS  INDICATORS.— See  Indicators, 
excess  demand. 

EXCHANGE,  TELEPHONE. — A tele- 
phone exchange  is  a switchboard  with  lines, 
telephones  and  related  apparatus  for  the 
purpose  of  enabling  any  subscriber  to  talk 
with  any  other  subscriber.  It  may  have 
one  office  (single-office  exchange)  or  sev- 
eral offices  (multiofilce  exchange).  There 
are  several  kinds  of  telephone  exchanges, 
as  follows: 

Public  Exchange.  A telephone  exchange 
which  serves  the  telephone  needs  of  the 
public  in  general. 

Private  Exchange.  A telephone  exchange 
which  serves  the  telephone  needs  of  one 
business  concern,  factory,  residence,  apart- 
ment house,  institution,  etc.,  and  has  no 
outside  connection. 

Private  Automatic  Exchange.  (Abbre- 
viated P.  A.  X.)  An  automatic  exchange 
which  serves  one  business  concern,  etc., 
and  has  no  connection  to  a public  exchange. 

Private  Branch  Automatic  Exehange.  An 
automatic  exchange  for  the  use  of  one  con- 
cern but  which  has  trunks  to  the  public 
exchange.  It  is  a private  branch  exchange 
which  is  automatic  instead  of  manual. 

Private  Branch  Exchange.  (Abbreviated 
P.  B.  X.)  This  is  a private  telephone  ex- 
change, serving  one  subscriber,  business 
house,  factory,  apartment  house,  public 
building,  etc.,  but  which  has  also  trunk 
lines  connecting  it  to  the  public  exchange. 

EXCITATION. — The  act  of  producing  and 
maintaining  the  magnetic  field  of  dynamo- 
electric  machines,  or  the  state  of  having 
such  a field.  Also  see  Excite. 

EXCITE. — To  produce  and  maintain  the 
magnetic  field  of  dynamoelectric  machines 
and  static  transformers.  Generators  may 
be  (1)  self-excited  by  taking  a part  or  all 
of  their  current  through  the  shunt  or  series 
field  windings,  respectively,  or  (2)  sepa- 
rately excited  by  current  from  more  or  less 
independent  sources,  commonly  other  gen- 
erators called  exciters.  Direct-current 
generators  are  usually  self-excited,  excep- 
tions being  very  low  or  very  high-voltage 
machines;  while  alternating-current  gen- 
erators are  practically  always  separately 
excited,  induction  generators  excepted. 
Motors  are  generally  excited  from  the  same 
source  as  that  from  which  they  receive  the 
electric  power  which  is  converted  into  me- 


chanical power.  An  exception  exists  in  the 
case  of  the  synchronous  motor  in  which 
separate  d-c.  excitation  is  employed.  Also 
see  Generators,  excitation,  or  exciters. 

EXCITERS. — See  Generators,  excitation, 
or  exciters. 

EXCITING  CURRENT,  TRANSFORMER. 

— This  is  the  no-load  current  of  a trans- 
former; it  Is  the  current  needed  to  main- 
tain the  magnetic  flux  when  no  secondary 
current  is  flowing.  This  is  also  considered 
as  a practically  constant  component  of  the 
primary  current  for  all  loads. 

EXHAUST. — Trade  name  for  car  ven- 
tilators manufactured  by  the  J.  G.  Brill 
Co..  62nd  St.  & Woodland  Ave.,  Philadel- 
phia, Pa. 

EXHAUSTERS. — See  Fans,  exhaust  or 
ventilating. 

EX  IDE. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Electric  Storage 
Battery  Co.,  19th  St.  & Allegheny  Ave., 
Philadelphia,  Pa. 

EXIT  SIGNS.— See  Signs,  electric,  exit 
and  entrance. 

EXOLON  CO.— Blasdell.  N.  Y.  Manufac- 
turer of  electrically  produced  abrasives,  re- 
fractories and  cements.  Business  estab- 
lished 1914.  President,  Dr.  H.  T.  Kalmus; 
vice-president,  secretary,  treasurer  and 
general  manager.  W.  A.  Harty;  sales  man- 
ager. C.  R.  Fletcher.  Factories,  Thorold, 
Ont.,  Can.,  and  Blasdell,  N.  Y.  Branch 
office,  Thorold,  Ont.,  Can. 

EXOTHERMIC  REACTION.— An  opera- 
tion which,  proceeding  by  itself,  evolves 
heat.  Such  is  the  condensation  of  a vapor, 
or  the  freezing  of  a liquid  which  always 
evolve  heat.  More  strictly,  a chemical  re- 
action is  meant,  such  as  the  combustion  of 
carbon,  oxidation  of  a metal,  burning  of 
gun-powder,  and  the  majority  of  chemical 
combinations.  It  is  contrasted  with  endo- 
thermic reaction  (which  see)  that  con- 
sumes heat. 

EXPANSION  JOINTS,  COPPER  BUS.— 

Under  overload  conditions  busbars  are  sub- 
ject to  considerable  heating  with  a resultant 
linear  expansion.  This  expansion,  unless 
some  means  of  equalizing  it  is  provided, 
may  result  in  displacing  the  bar  or  serious- 
ly damaging  the  supporting  insulators  or 
other  equipment  rigidly  fastened  to  the  bar. 
To  equalize  this  expansion  and  prevent 
such  , damage  a bus  expansion  joint  is  used. 
This  joint  is  made  up  of  laminations  of 
copper  strip  bent  into  an  open  loop  shape 
to  allow  free  linear  movement  to  the  bus- 
bars. the  joint  being  bolted  to  the  ends  of 
the  two  stacks  of  bars,  sufficient  space  hav- 
ing been  allowed  for  the  Joint. 

Manufacturers: 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

EXPANSION  JOINTS  FOR  STEAM 
WATER,  ETC.,  PIPE  LINES.— The  wide 
changes  in  temperature  to  which  pipe  lines 
are  sometimes  subjected  causes  material 
variation  in  the  length  of  the  line  which 
may  result  in  breaking  fittings  or  causing 
leaks  in  the  line.  To  prevent  this  damage 
expansion  joints  capable  of  absorbing  this 
change  in  length  are  placed  in  the  line. 
These  joints  are  often  made  of  corrugated 
seamless  copper  tube.  If  the  variation  in 
length  which  the  Joint  must  equalize  is 
great,  the  tube  must  have  several  corruga- 
tions. This  may  result  In  an  uneven  dis- 
tribution of  stress  in  the  tube  and  break 
it,  so  this  type  of  joint  is  sometimes  pro- 
vided with  rings  which  fit  over  the  troughs 
in  the  corrugations  and  equalize  the  stress 
over  the  joint. 

Manufacturers: 

Alberger  Pump  & Condenser  Co..  140 
Cedar  St.,  New  York,  N.  Y.  “Wain- 
wright.” 

American  District  Steam  Co.,  N.  Tona- 
wanda,  N.  Y.  “Adsco.” 

Badger  & Sons  Co.,  E.  B.,  75  Pitts  St., 
Boston,  Mass.  “Badger.” 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Griscom-Russell  Co.,  2141  West  St.,  Bldg- 
New  York,  N.  Y. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Walworth  Mfg.  Co.,  Boston,  Mass.  “Wal- 
manco.” 

Waterbury  Mfg.  Co.,  Waterbury,  Conn. 

Wheeler  Mfg.  Co.,  C.  H.,  Lehigh  & Sedg- 
ley  Aves.,  Philadelphia,  Pa. 

Williams  Valve  Co.,  D.  T„  Cincinnati, 
Ohio. 


EXPANSION  OR  ANCHOR  BOLTS. 
SCREWS,  SHELLS,  SHIELDS  AND 
SLEEVES. — Expansion  or  anchor  bolts  are 
a special  form  of  bolt  or  screw  for  fasten- 
ing in  concrete,  stone,  brick  or  other  hard 
or  brittle  substance.  A hole  is  drilled  in 
the  material  and  the  bolt  inserted;  the  hole 
is  often  made  of  larger  diameter  in  the  in- 
terior than  at  the  mouth.  This  bolt  con- 
sists of  two  parts,  an  ordinary  screw  or 
bolt  and  one  or  two  expanding  sleeves. 
When  the  bolt  or  screw  is  tightened  the 
sleeve  is  forced  to  expand,  usually  by  wedge 
action,  and  firmly  grips  the  sides  of  the 
hole.  These  devices  are  sometimes  en- 
cased in  a lead  shield  to  increase  their 
power  to  grip  irregular  surfaces.  The 
screw  type  commonly  has  one  sleeve,  the 
bolt  type  two.  Both  are  made  in  a great 
variety  of  forms,  many  patented,  and  mar- 
keted under  various  names,  as  shells, 
shields,  sleeves,  etc.  Their  uses  are  very 
numerous  and  include  the  fastening  of  cable 
and  trolley-wire  hangers  and  span  anchors 
in  mines,  mounting  of  insulators,  conduit 
and  pipe  hangers  and  other  supports  in 
solid  masonry  and  concrete  walls  and  ceil- 
ings, etc. 

Manufacturers: 

Ackerman-Johnson  Co.,  625  W.  Jackson 
Blvd.,  Chicago,  111. 

American  Expansion  Bolt  Co.,  4077  Park 
Ave.,  New  York,  N.  Y. 

Barnard  & Co.,  B.  S..  31  Union  Sq.,  New 
York,  N.  Y.  “Hercules.” 

Barrett  Sales  Co..  668  W.  Washington 
Blvd.,  Chicago,  111.  “Duplex.” 

Brohard  Co.,  Philadelphia,  Pa.  “Cli- 
max.” 

Brush  Nail  Expansion  Bolt  Co.,  Green- 
wich, Conn. 

Chicago  Expansion  Bolt  Co.,  324  W. 
Washington  St.,  Chicago,  111. 

Chicago  Nut  Co.,  2513  W.  20th  St.,  Chi- 
cago, 111.  “Ajax.” 

Diamond  Expansion  Bolt  Co..  90  West 
St.,  New  York,  N.  Y.  “Diamond  N-Y,“ 
“Keystone,”  “Di-En-Key.” 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati.  Ohio.  

Evans,  F.  H.,  31  Hewes  St.,  Brooklyn, 
N.  Y.  “Crescent.” 

Fee  & Mason,  81  Beekman  St.,  New  York, 
N.  Y. 

Fralick  & Co.,  S.  R.,  16  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

HUBBARD  & CO.,  Pittsburgh,  Pa. 
Peiroe  lead  sleeve  expansion  bolts,  gal- 
vanized. The  Peirce  expansion  bolt  is 
one  with  which  any  article  may  be 
economically  and  securely  fastened  to 
brick,  stone  or  concrete  surfaces.  It  is 
unsurpassed  for  holding  power  and  the, 
ease  with  which  it  can  be  set.  It  con- 
sists of  a steel  bolt  with  a wedge- 
shaped  head  tapering  toward  the  shank 
and  provided  with  a soft  lead  sleeve. 
To  install  it,  a hole  is  drilled  in  the 
masonry,  the  bolt  inserted  head  first, 
and  the  lead  sleeve  driven  or  swaged 
back  upon  the  wedge-shaped  head.  The 


Peirce  Expansion  Bolt 


lead  sleeve  is  thus  compressed  into 
every  crevloe  of  the  masonry;  and  the 
greater  the  outward  load  put  upon  the 
bolt,  the  greater  becomes  the  compres- 
sion upon  the  lead  and  the  tighter  It 
grips  the  surrounding  wall.  That  this 
Is  not  theory,  but  a proven  fact,  was 
demonstrated  by  the  Electrical  Depart- 
ment of  the  City  of  Chicago  when  tests 
were  made  of  all  expansion  bolts  on  the 
market.  The  Peirce  bolt  held  six  times 
the  load  of  its  nearest  competitor,  the 
testing  apparatus  registering  an  out- 
ward pull  of  3,015  lbs.,  when  the  shank 
of  the  %-in.  bolt  broke,  leaving  the 
head  still  Imbedded.  (Slater  & Barnard, 
Ltd.,  of  Hamilton,  Ont.,  act  as  Hub- 
bard’s Canadian  agents.) — Adv. 

Joslyn  Mfg.  & Supply  Co..  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

McCabe  Hanger  Mfg.  Co.,  426-428  W. 
25th  St.,  New  York,  N.  Y. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y.  “Cinch.” 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See 
display  adv.  pages  1302-1304.) 
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Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Paine  Co.,  The,  1742  W.  Van  Buren  St., 
Chicago,  HI.  “Never-Give-Up.” 

Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111. 

Savage  Expansion  Bolt  Corp.,  10  Des- 
brosses  St.,  New  York,  N.  Y.  “Savage.” 

Stannard  Mfg.  Co.,  379  Allen  St.,  Spring- 
field,  Mass.  “Little  Giant.” 

Star  Expansion  Bolt  Co.,  147-149  Cedar 
St..  New  York,  N.  Y.  “Sebco.” 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave..  Pittsburgh,  Pa. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  “T.  & B.” 

U.  S.  Expansion  Bolt  Co.,  139  Franklin 
St.,  New  York,  N.  Y.  “USE.” 

Van  Expansion  Bolt  Mfg.  Co..  53  W. 
Jackson  Blvd.,  Chicago,  111.  “Van.” 

EXPLORING  COILS. — Exploring  coils  are 
testing  instruments  used  to  determine  the 
location  of  faults  in  cables  installed  in 
underground  conduit  systems  and  occasion- 
ally for  overhead  suspended  telephone 
cables.  It  consists  merely  of  a flat  coil  of 
a great  manjf  turns  having  no  magnetic 
material  in  its  core.  It  is  arranged  to  con- 
nect to  a pair  of  telephone  receivers.  When 
a current  of  rather  high  frequency  is 
passed  through  the  cable,  the  coil,  if  car- 
ried along  over  the  conduit  line,  will  have 
a current  induced  in  it  and  will  give  a 
sound  in  the  receivers.  The  sound  will 
stop  when  the  fault  is  reached.  For  an 
overhead  cable  the  coil  may  be  carried  on 
a pole  tfo  as  to  bring  it  near  to  the  cable. 
These  coils  with  their  auxiliaries  are  some- 
times called  fault  finders. 

Manufacturers: 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis.  Mo. 

Simon,  Emil  J.,  217  Broadway,  New 

York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

EXPERT. — Trade  name  for  hacksaws 
manufactured  by  the  Napier  Saw  Works, 
Inc.,  Springfield,  Mass. 

EXPORTS,  ELECTRICAL.— Exports  of 
electrical  machinery,  appliances  and  sup- 
plies from  the  United  States  to  foreign 
countries  have,  with  but  comparatively  few 
exceptions,  made  gradual  advances  year  by 
year  for  the  past  20  years.  Soon  after  the 
outbreak  of  the  World  War  electrical  ex- 
ports received  a tremendous  Impetus  which 
has  continued  unabated  until  the  first  few 
months  of  1921.  Whereas  previously  elec- 
trical exports  in  any  considerable  quantities 
were  concentrated  on  a comparatively  few 
products  for  which  American  manufactur- 
ers were  especially  noted,  beginning  with 
the  latter  part  of  1914  all  electrical  prod- 
ucts were  in  demand,  a marked  increase 
being  shown  for  all  classifications  recorded 
by  the  Department  of  Commerce. 

Electrical  exports  for  1913  were  $28,197.- 
368.  For  1918  exports  of  American  elec- 
trical products  reached  the  imposing  figure 
of  $59,983,606.  During  the  12  months  of 
1919  these  exports  amounted  to  $89,089,711, 
and  for  1920,  $101,990,075,  the  latter  being 
the  highest  in  the  history  of  the  country. 
It  Will  be  seen  that  even  since  the  close  of 
the  war  the  demand  has  steadily  continued 
and  It  is  expected  that  as  soon  as  the  ex- 
change situation  improves  exports  will 
make  additional  increases.  While  there 
will  undoubtedly  be  a lessening  in  demand 
on  the  part  of  the  countries  with  whom 
we  were  associated  in  the  war,  and  to 
whom  the  largest  percentage  of  products 
were  shipped  during  the  past  few  years, 
the  re-establishment  of  trade  relations  with 
central  Europe  and  especially  Russia  will 
tend  to  maintain  the  volume  far  above 
prewar  figures. 

The  following  figures  give  the  value  of 
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electrical  exports  for  the  years 
1920,  divided  as  to  products. 

1920 

Batteries  $ 6,633,542 

Carbons  1,477,831 

Dynamos  and  gen- 
erators   ..  7,952,935 

Fans  .. 1,364,742 

Heating  and  cooking 

apparatus  1,801,127 

Insulated  wire  and 

cables  

Interior  wiring  sup- 
plies, including  fix- 
tures   3,386,068 

Lamps — 

Arc  .. 

Incandescent — 

Carbon  filament.. 

Metal  filament.... 

Magnetos,  spark 

plugs,  etc 

Meters  and  measur- 
ing instruments 2,676,538 

Motors  

Rheostats  and 

trollers  

Switches  and  ac- 
cessories   

Telegraph  apparatus, 
including  wireless.. 

Telephones  3,898,987 

Transformers  4.803,158 

All  other  32,867,910 


8,208,639 


26,717 

114,542 

4,050,549 


1919  and 

1919 
$ 5,998,337 
1,391,765 

5,799,885 

1,421,160 

1,579,767 

8,815,212 

2,319,498 

16,836 

202,590 

4,674,317 


3,601,419  3,034.775 


....  13,265,181 
707,719 


4,438,773 

713.798 


2,891,307 

10,635,476 

514,760 

3,664,772 

830.887 

3.783.398 

3,787,851 

27.827.128 


Total  $101,990,075  $89,089,711 

The  value  of  electrical  exports  for  the 
first  four  months  of  1921  is  shown  in  the 
following  figures: 

January  „ $15,332,955 

February  13,632,478 

March  9,787,160 

April  9.085,598 

The  total  for  these  months  is  $47,838,191. 
If  this  average  should  be  maintained  dur- 
ing the  remaining  8 months  of  the  year, 
the  total  for  1921  would  be  about  $143,515.- 
000.  It  is  interesting  to  compare  this  esti- 
mate and  the  values  for  1919  and  1920  with 
the  exports  of  preceding  years.  The  totals 
for  the  calendar  years  from  1912  to  1921 
are  given  below. 

1912  — $23,212,813 

1913  28,197,363 

1914  ~ 19,963.115 

1915  24,308,610 

1916  40,244,075 

1917  55,478,079 

1918  59,983.606 

1?19  ~ 89.089.711 

1920  101.990,075 

1921  (estimated) 143,515,000 


The  explanation  of  the  tremendous  in- 
crease in  electrical  exports  to  the  Allies 
was  due  to  two  principal  causes.  First, 
every  available  manufacturing  plant  in 
those  countries  was  devoted  to  the  manu- 
facture of  munitions,  hence  the  local  sup- 
plies of  electrical  products  were  soon  ex- 
hausted. Secondly,  the  urgent  need  for 
the  conservation  of  fuel  and  labor  resulted 
in  a widespread  adoption  of  electricity  in 
all  walks  of  life,  resulting  In  an  abnormal 
local  demand  entirely  aside  from  war 
needs. 


The  Department  of  Commerce,  through 
its  Bureau  of  Foreign  and  Domestic  Com- 
merce, is  giving  a great  deal  of  study  to 
the  expanding  of  export  trade  and  is  pre- 
pared to  furnish  interested  manufacturers 
with  such  information  as  has  thus  far 
been  collected.  Through  the  American 
Counsular  Service,  a great  deal  of  Infor- 
mation is  secured  regarding  markets  and 
sales  possibilities  In  foreign  countries.  The 
Daily  Commerce  Reports  published  by  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce contains  adequate  summaries  of  the 
trade  activities  of  the  consular  agents. 
The  - Bureau  has  also  published  many  spe- 
cial reports  covering  special  industries,  in- 
cluding the  electrical.  There  are  also 
numerous  foreign-trade  associations  and  a 
number  of  American  publications  devoted 
especially  to  the  export  field. 


EXPRESS. — Trade  name  for  spark  plugs 
manufactured  by  the  Express  Spark  Plug 
Co.  of  America,  Westory  Bldg.,  Washing- 
ton, D.  C. 

EXPRESS. — Trade  name  for  electric 
blueprinting  machines  manufactured  by 
Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

EXPRESS  SPARK  PLUG  CO.  OF 
AMERICA. — Westory  Bldg,,  Washington, 
D.  C.  Manufacturer  of  spark  plugs.  Busi- 
ness established  1911.  President  E.  J. 
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Quinn;  vice-president,  John  Loughran; 
secretary,  W.  C.  Prentiss;  treasurer,  F.  C. 
Plugge ; general  manager,  C.  H.  Neely; 
sales  manager,  James  North.  Factory, 
Alexandria,  Va.  Sales  representatives, 
Graham  & Berwin,  New  York,  N.  Y.;  Gen- 
eral Sales  Co.,  Philadelphia,  Pa.;  Auto- 
matic Specialty  Co.,  Chicago,  111.;  Express 
Spark  Plug  Co.  of  Iowa,  Des  Moines.  Ia.; 
W.  A.  Wallace  & Co.,  Seattle,  Wash.; 
Spokane  Battery  & Ignition  Co.,  Spokane, 
Wash.;  Littlefield  Rubber  Co.,  Denver, 
Colo. 

EXPULSION  FUSES.— See  Fuses,  high- 
tension  expulsion. 

EXTENSION  BELLS. — See  Bells,  exten- 
sion telephone. 

EXTENSION  SOCKETS  OR  SOCKET 
EXTENSIONS. — See  Adapters,  reducers 
and  extensions,  socket. 

EXTENSIONS,  SOCKET.— See  Adapters, 
reducers  or  extensions,  socket. 

EXTINGUISHERS,  FIRE.— See  Fire  ex- 
tinguishers. 

EXTRA  BEST  BEST  IRON  WIRE.— A 

commonly  used  trade  name  for  the  high- 
est quality  iron  telegraph  and  telephone 
line  wire.  Usually  abbreviated  EBB.  It 
is  superior  to  what  are  called  Best  and 
Best  Best  wires.  For  manufacturers,  see 
Wire,  iron  line. 

EXTRACTORS,  MOTOR-DRIVEN Mo- 

tor-driven extractors  are  often  used  in 
commercial  and  laboratory  processes  for 
separating  substances  or  extracting  the 
solid  or  suspended  material  in  a solution 
by  means  of  centrifugal  force.  The  ma- 
terial is  usually  placed  in  a perforated  con- 
tainer, which  is  rotated  at  a high  speed. 
Any  liquid  material  will  be  allowed  to  pass 
through  the  perforations  while  solid  ma- 
terial is  retained.  Extractors  can  also  be 
used  to  separate  substances  of  different 
weight.  In  laundries  it  is  found  more  eco- 
nomical to  remove  the  bulk  of  the  water 
from  clothes  that  have  been  washed  by 
means  of  extractors  than  by  wringers. 
The  latter  require  much  handling  of  each 
piece  and  are  destructive  to  buttons, 
whereas  extractors  drive  off  the  water  as 
effectively  with  practically  no  handling  or 
damage.  In  the  chemical  industry  ex- 
tractors are  widely  used,  often  being  called 
centrifugals.  Special  laboratory  types  are 
called  centrifuges.  See  Centrifuges,  elec- 
tric; also  Centrifugals,  sugar,  motor- 
driven. 

Manufacturers: 

Boekel  & Co.,  William,  516-518  Vine  St., 
Philadelphia,  Pa. 

Curtis,  Estate  of  Albert  B.,  Worcester, 
Mass.  (“Curtis.”  oil  extractor.) 
GILLESPIE  EDEN  CORP.,  7 Dey  St., 
New  York,  N.  Y.  (See  display  adv. 
page  1296.) 

Hep  worth  Co.,  S.  S.,  2 Rector  St.,  New 
York,  N..  Y.  “Mackintosh.” 
International  Equipment  Co.,  352  West- 
ern Ave.,  Boston,  Mass. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

T)akes  Co.,  The  Roland  T.,  Holyoke, 
Mass. 

Raymond  Co.,  The,  Saugatuck,  Conn. 
Standard  Supply  & Equipment  Co., 
Cherry  & 13th  Sts.,  Philadelphia,  Pa. 
Willey  Co.,  Inc.,  The,  1222  Race  St., 
Philadelphia,  Pa. 

EXTRUDED  BRASS,  BRONZE,  ETC.— 

The  term  “extruded”  is  applied  to  metals 
which.  In  a semi-plastic  state,  have  been 
forced  through  steel  dies  by  the  use  of 
hydraulic  power  at  high  pressure.  In  this 
way  rods  or  bars  of  odd  and  irregular 
forms,  but  constant  in  cross  section,  are 
produced.  The  cross-sectional  dimensions 
and  the  length  limit  the  parts  which  may 
be  thus  extruded.  Copper  may  also  be 
extruded  in  sizeable  compact  sections. 
Manufacturers: 

American  Brass  Co.,  The,  * 414  Meadow 
St*  Waterbury,  Conn. 

EYE  COMFORT. — Trade  name  for  indi- 
rect lighting  fixtures  manufactured  by  the 
National  X-Ray  Reflector  Go.,  236  W. 
Jackson  Blvd.,  Chicago,  111. 

EYE  MAGNETS. — In  shops  or  factories 
where  machine  work  on  iron  and  steel  is 
done,  very  often  employees  get  flying  iron 
and  steel  in  their  eyes.  To  remove  these 
particles  of  steel  a powerful  electromagnet 
with  a smoothly  finished  and  polished  pole 
piece  is  used.  This  eye  magnet  is  brought 
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up  to  the  eye  and  the  piece  of  iron  or  steel 
is  quickly  and  safely  removed  by  the  mag- 
net attracting  it. 

Manufacturers: 

Bet*  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Hospital  Supply  Co.,  The,  157  E.  23rd  St., 
New  York,  N.  Y.  "Watters.” 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York,  N.  Y.  "Kayess." 

Meyrowitz,  Inc.,  E.  B.,  620  5th  Ave., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

EYE  SHIELD  DIFFUSER.— Trade  name 
for  commercial  lighting  units  manufacturei 
by  the  Luminous  Specialty  Co.,  236-238  S. 
Meridian  St.,  Indianapolis,  Ind. 

EYE  SHIELDS,  LAMP.— Th  se  are  dif- 
fusing shields  to  protect  the  eyes  from  the 
glare  of  brilliant  lamp  filaments.  UsuaPy 
made  of  opal  glass  in  the  form  of  a dish 
or  shallow  cup  (sometimes  a ring)  sus- 
pended a little  below  the  incandescent 
lamp  and  supported  either  from  the  lamp 
bulb  or  the  reflector.  If  closely  fitting  on 
the  hemispherical  tip  part  of  the  lamp, 
they  are  usually  called  lamp  caps  (see 
Caps,  lamp). 

Manufacturers: 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  111. 


F. — Symbol  for  frequency  (f);  also  for 
electrostatic  field  intensity  (F):  also  for 
magnetomotive  force,  but  in  this  case  us- 
ually the  old  English  form  F is  used. 
— F.  is  the  common  abbreviation  for  Fah- 
renheit when  giving  any  temperature  on 
the  Fahrenheit  scale;  sometimes  the  form 
Fahr.  is  used. — F is  also  the  chemical  sym- 
bol for  the  element  fluorine. 

FA. — Trade  name  for  knife  switches, 
switchboards,  panelboards,  steel  cabinets 
and  switchboard  fittings  manufactured  by 
the  Frank  Adam  Electric  Co.,  3650  Wind- 
sor PI.,  St.  Louis,  Mo. 

FABER. — Trade  name  for  blowoff  valves 
manufactured  by  the  Elliott  Co.,  Frick 
Bldg.,  Pittsburgh,  Pa. 

FABRICATED  STEEL  PRODUCTS 
CORP. — Leetonia,  Ohio.  Manufacturer  of 
transformers,  tanks  and  structural  steel. 
Business  established  1917.  President  and 
general  manager,  H.  Lindemann;  secretary, 
A.  S.  Keller;  treasurer,  V.  C.  Lambrecht. 
Main  office  and  factory,  Leetonia,  Ohio. 
Branch  office,  1102  Park  Row  Bldg.,  New 
York,  N.  Y. 

FABRICS,  OILED,  INSULATING.— Thin 
white  cotton,  silk  or  linen  fabrics  are  fre- 
quently coated  with  two  or  more  applica- 
tions of  pure  linseed  oil  which  oxidizes  and 
forms  a smooth  surface.  Occasionally 
heavier  fabrics,  such  as  duck,  etc.,  are 
treated  in  the  same  way.  The  insulating 
properties  are  dependent  upon  the  im- 
pregnating oil  or  compound  used,  and  the 
dielectric  strengths  vary  from  23,600  to 

30.000  volts  per  mm.  for  duck,  29,500  to 

47.000  for  cotton,  49,000  to  64,000  for  linen, 
and  43,300  to  67,000  for  silk.  (Also  see 
Cloth  insulating,  miscellaneous). 

Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  "Champion."  (See 
display  adv.  page  1320.) 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Good  Mfg.  Co.,  160  N.  Wells  St.,  Chica- 
go, 111. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  "Empire." 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Pittsburgh  Insulating  Co..  96-100  43rd 
St.,  Pittsburgh,  Pa.  "Pico." 

Schoonmaker  Co..  A.  O..  88  Park  PI.. 
New  York,  N.  Y.  “Aosco." 


EYE  TESTING  LANTERNS.— See  Op- 

thalometers,  also  Optical  test  charts,  elec- 
trically illuminated. 

EYELETS  FOR  ELECTRICAL  USE.— 

Metal  eyelets  are  used  in  electrical  ap- 
paratus to  provide  holes  in  insulating  ma- 
terial through  which  wires  may  be  drawn 
or  to  which  terminals  may  be  secured. 
Examples  of  this  are  on  relays  and  elec- 
tro-magnets, where  the  ends  of  the  bobbin 
are  perforated  and  fitted  with  eyelets  or 
with  an  eyelet  and  soldering  terminal  com- 
bined, so  that  the  terminals  of  the  coil 
may  be  led  out  and  secured  to  the  metal 
material.  Eyelets  are  also  us~d  on  canvas 
and  other  fabric  covers  for  electrical  ma- 
chinery. 

Manufacturers: 

WATERBURY  BUTTON  CO.,  THE,  935 
So.  Main  St..  Wnterbury,  Conn.  Es- 
tablished 1812.  This  company  makes 
eyelets  for  electrical  use  by  automatic 
machinery,  and  is  prepared  to  contract 
for  ns  high  as  100,000  per  day  per 
machine.  They  can  be  furnished  In 
practically  any  metal,  color  or  finish. 
Many  products  of  a similar  nature,  for 
electrical  use,  such  as  terminals,  fer* 
rules,  and  such  small  metal  parts  can 
be  made  in  any  number,  design,  metal, 

, color  or  finish.  (See  entry  also  under 

"Insulation,  molded,  miscel."  and  dis- 
play adv.  page  1328.) — Adv. 


Standard  Insulation  Co.,  Rutherford. 
N.  J.  . "Stco." 

WrESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

FABRIKOID. — Trade  name  for  leather 
substitute  for  car  curtains  and  upholstery 
material  manufactured  by  the  E.  I.  du 
Pont  de  Nemours  & Co.,  Inc.,  Fabrikoid 
Division,  Wilmington,  Del. 

FA  BROIL.— Trade  name  for  gears  and 
pinions  manufactured  by  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 

FACILE. — Trade  name  for  electric  milk 
testers  manufactured  by  D.  H.  Burrell  & 
Co.,  Inc.,  Little  Falls,  N.  Y. 

FACTOR  OF  ASSURANCE.— See  Assur- 
ance, factor  of. 

FACTOR  OF  SAFETY. — A term  express- 
ing the  safety  limit  to  which  materials  or 
machines  may  be  subjected.  It  is  widely 
used  in  all  construction  work  and  is  the 
ratio  of  the  theoretical  maximum  allow- 
able stress  to  the  maximum  calculated 
stress  that  will  be  present  in ' the  member 
under  normal  loads.  It  is  often  a number 
somewhere  between  2 and  6 for  beams, 
girders,  etc.,  in  construction  work.  In  wir- 
ing and  transmission  and  distribution  sys- 
tems It  is  the  ratio  between  the  maximum 
breaking  stress  of  the  wire  and  the  maxi- 
mum tension  to  which  it  is  subjected  in 
any  particular  span. 

FACTORY  MUTUAL  CODE.— The  elec- 
trical rules  of  the  Associated  Factory  Mu- 
tual Fire  Insurance  Companies  are  sub- 
stantially the  same  as  the  National  Elec- 
trical Code,  but  a few  additional  require- 
ments have  been  applied  to  factory  work. 
In  publishing  the  rules,  however,  they  have 
been  supplemented  by  illustrations  and  ex- 
planatory notes,  which  aid  in  their  appli- 
cation by  the  installer  and  the  inspector. 
A general  analysis  of  the  requirements  of 
the  rules  is  also  given.  These  rules  re- 
tain in  Class  D the  detailed  construction 
and  test  requirements  for  electrical  fit- 
tings, devices,  etc.  The  twelfth  edition  of 
these  rules  was  published  in  1915  by  the 
Inspection  Department  of  the  Associated 
Factory  Mutual  Fire  Insurance  Companies, 
31  Milk  St.,  Boston,  Mass.,  the  changes 
of  1918  being  issued  as  a supplement.  The 
1920  edition  will  appear  early  in  1921. 

FACTORY  SPECIAL.— Trade  name  for 
tungsten  lamps  manufactured  by  the  Bet- 
talyt«  Incandescent  Lamp  Co.,  Inc.,  366 
W.  15th  St.,  New  York,  N.  Y. 
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EYNON- EVANS  CORP.— 16th  & Clear- 
field Sts.,  Philadelphia,  Pa.  Manufacturer 
of  injectors,  ejectors  and  other  power  plant 
specialties. 

E-Z. — Trade  name  for  telephone  bracket 
manufactured  by  the  American  Electric 
Co,,  6401  S.  State  St..  Chicago,  111. 

E-Z. — Trade  name  for  welding  compound 
manufactured  by  the  Anti-Borax  Com- 
pound Co.,  Fort  Wayne,  Ind. 

E Z. — Trade  name  for  electric  hair  cut- 
ters and  vibrators  manufactured  by  the 
Earl  Mfg.  Co.,  Inc.,  4332  N.  Gratz  St., 
Philadelphia,  Pa. 

E.Z. — Trade  name  for  combination  hand 
and  stationary  and  stationary  conduit 
benders  manufactured  by  the  Henderson 
Electric  Co.,  Ampere,  N.  J. 

E-Z. — Trade  name  for  electric  scrubbing 
and  polishing  machines  manufactured  by 
the  John  Herr  Mfg.  Co.,  44  N.  4th  St., 
Philadelphia,  Pa. 

EZ-WAY. — Trade  name  for  electric  dish- 
washers. vegetable  parers  and  other 
kitchen  equipment  manufactured  by  Red- 
mon,  Edgar  & Redmon,  218  S.  1st  St.. 
W.,  Cedar  Rapids,  Iowa. 

E-Z  WIRE. — Trade  name  for  wiring  de- 
vices manufactured  by  the  Peerless  Light 
Co.,  663  W.  Washington  Blvd.,  Chicago,  111. 


FACTRYLITE. — Trade  name  for  com- 
mercial lighting  fixture  manufactured  by 
the  Henkel  & Best  Co.,  122  S.  Michigan 
Ave.,  Chicago,  111. 

FAFNIR  BEARING  CO.,  THE.— New 
Britain,  Conn.  Manufacturer  of  ball  bear- 
ings. President.  Howard  S.  Hart;  vice- 
president,  E.  C.  Goodwin;  secretary,  Mau- 
rice Stanley;  treasurer,  Elisha  H.  Cooper. 
Branch  offices,  1301  S.  Michigan  Ave.,  Chi- 
cago, 111.:  752  Whitney  Bldg.,  Detroit,  Mich.; 
916  Swetland  Bldg.,  Cleveland,  Ohio. 

FAHNESTOCK  ELECTRIC  CO. — Eas* 
Ave.  & 8th  St..  Long  Island  City,  N.  Y. 
Manufacturer  of  binding  posts,  battery  con- 
nectors, ignition  switches  and  push  but- 
tons. A.  A.  Danda,  general  manager. 

FAHRENHEIT  THERMOMETER.— Ab- 
breviated F.  or  Fahr.  A scale  of  tempera- 
tures in  general  use  in  this  country  and  in 
England.  On  this  scale  the  boiling  point 
of  water  is  arbitrarily  taken  as  212°  and 
the  melting  point  of  ice  at  32°.  For  con- 
version to  the  centigrade  scale,  see  Centi- 
grade thermometer.  For  practically  all 
scientific  work  the  centigrade  scale  is  used. 

FAIRBANKS,  MORSE  & CO.— Chicago 
111.  Manufacturer  of  generators,  motors, 
oil  engines,  lighting  plants,  air  compressors, 
pumps,  etc.  President,  C.  H.  Morse.  Jr.; 
vice-presidents,  H.  J.  Fuller,  R.  H.  Morse, 
M.  H.  Hovey;  vice-president  and  treasurer, 
W.  E.  Miller;  vice-president  and  sales 
manager,  C.  W.  Pank;  secretary.  F.  M. 
Boughey.  Main  office,  900  S.  Wabash  Ave., 
Chicago.  III.  Factories.  Beloit,  Wis.;  Three 
Rivers.  Mich.;  Indianapolis.  Ind.;  St.  Johns- 
bury.  Vt.;  Moline,  111.  Branch  offices.  At- 
lanta, Ga.:  Baltimore,  Md.:  Boston,  Mass.; 
Cincinnati,  Ohio:  Cleveland,  Ohio;  Dallas. 
Tex.:  Denver,  Col.;  Dea  Moines,  la.:  De- 
troit, Mich.;  Indianapolis,  Ind.;  Jackson- 
ville. Fla.;  Kansas  City,  Mo.;  Los  Angeles. 
Cal.:  Louisville.  Ky.;  Milwaukee,  Wis.; 
Minneapolis.  Minn.;  New  Orleans,  La.;  New 
York.  N.  Y.;  Omaha.  Neb.;  Philadelphia. 
Pa.:  Portland,  Ore.:  Salt  Lake  City,  Utah; 
San  Francisco,  Cal.;  Seattle,  Wash.;  Spo- 
kane. Wash.:  St.  Louis,  Mo.;  Stuttgart. 
Ark.:  St.  Paul,  Minn. 

FAIRFACTS  CO.— 234  W.  14th  St..  New 
York,  N.  Y.  Manufacturer  of  electric  radi- 
ators. 

FAIRFIELD. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 
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FAIRY. — Trade  name  for  electrically 
operated  phonograph  combined  with  lamp 
manufactured  by  the  Endless  Graph  Mfg. 
Co..  4200  W.  Adams  St.,  Chicago,  111. 

FAIR  HAVEN  MARBLE  & MARBLE- 
IZED  SLATE  CO.— Fair  Haven,  Vt.  Manu- 
facturer of  electrical  slate.  Business  es- 
tablished 1859.  President  and  secretary 
Frank  E.  Allen;  treasurer  and  general 
manager,  G.  H.  Shinville. 

FAIRMONT. — Trade  name  for  electric 
coal  mining  machinery  manufactured  by 
the  Fairmont  Mining  Machinery  Co.,  10th 
St.  & Belt  Line,  Fairmont,  W.  Va. 

FAIRMONT  MINING  MACHINERY  CO. 
— 10th  St.  & Belt  Line.  Fairmont,  W. 
Va.  Manufacturer  of  electric  coal  min- 
ing machinery*.  Business  established  1906. 
President  and  general  manager,  W.  D. 
Stockley;  vice-president,  F.  R.  Lyon; 
secretary,  John  Rock;  treasurer.  Wal- 
ton Miller;  sales  manager,  J.  C.  Evans. 
Sales  representatives,  Keiser-Geismer  En- 
gineering Co.,  Birmingham,  Ala.;  O.  H 
Davidson  Equipment  Co..  Denver,  Colo. : 
Huntington  Supply  & Equipment  Co.,  1633 
Tremont  St.,  Huntington,  W.  Va.;  Sterling 
Hardware  Co..  Hazard.  Ky.;  S.  M.  Caster- 
line,  Starret  Place.  Pittsburgh,  Pa.;  O.  H. 
Davidson  Equipment  Co.,  Salt  Lake  City, 
Utah;  Power  Supply  Co.,  Terre  Haute,  Ind. ; 
McCombs  Supply  Co..  Harlan,  Ky.;  Jellico, 
Tenn. 

FAIRMOUNT. — Trade  name  for  wrenches 
manufactured  by  the  Fairmount  Tool  & 
Forging  Co.,  10611  Quincy  Ave.,  Cleveland. 
Ohio. 

FAIRMOUNT  ELECTRIC  & MFG.  CO.— 
59th  & Woodland  Ave.,  Philadelphia.  Pa. 
Manufacturer  of  conduit  fittings,  ground- 
ing devices,  cable  stringing  cars,  etc.  Busi- 
ness established  1906.  President  and  gen- 
eral manager,  J.  C.  Vogel;  secretary,  E.  D. 
Saint;  treasurer,  M.  Patterson;  sales 
manager,  J.  T.  Doris.  Sales  representa- 
tives, Wetmore- Savage  Co.,  76  Pearl  St.,  j 
Boston,  Mass.;  Wm.  S.  Brown  Electric  Co., 

3 W.  29th  St..  New  York.,  N.  Y.;  Union 
Electric  Co.,  933  Liberty  Ave.,  Pittsburgh, 
Pa,;  Guy  V.  Carpenter.  310  Pearl  St..  Buf- 
falo, N.  Y.:  I.  A.  Bennett  Co..  112  W. 
Adams  St.,  Chicago.  111.;  Bittmann  & Bat- 
tee,  Inc.,  84  2nd  St.,  San  Francisco,  Cal.; 
McNair  Electric  Sales  Co.,  28  Woodbridge 
St.,  E..  Detroit,  Mich. 

FAIRMOUNT  TOOL  & FORGING  CO. 
THE. — 10611  Quincy  Ave..  Cleveland,  Ohio. 
Manufacturer  of  wrenches. 

FALCON. — Trade  name  for  pipe  and 
spanner  wrenches  manufactured  by  J.  H. 
Williams  & Co.,  187  Vulcan  St.,  Buffalo. 
N.  Y. 

FALK  CO.,  THE.— Milwaukee.  Wis. 
Manufacturer  of  steel  castings.  Presi- 
dent, Herman  W.  Falk;  vice-presidents, 
Otto  H.  Falk,  Clarence  R.  Falk;  secretary 
and  treasurer;  Emanuel  A.  Wurster;  gen- 
eral manager,  Harold  S.  Falk. 

FALKENBACH  MFG.  CO.,  INC.— New 
York,  N.  Y.  Manufacturer  of  electric 
lighting  fixtures  and  portable  electric 
lamps.  Business  established  1905.  Presi- 
dert  and  treasurer,  Edward  Falkenbach; 
secretary,  M.  C.  Boggis.  Main  office  and 
factory,  159  E.  54th  St.,  New  York.  N.  Y. 
Branch  offices,  164  Federal  St.,  Boston, 
Mass. ; 126  Post  St.,  San  Francisco,  Cal.; 
4th  & Broadway,  Los  Angeles,  Cal.  Sales 
representative,  P.  K.  Douglas  & Co.,  St. 
Nicholas  Bldg.,  Montreal,  Que.,  Can.  • 

FAMOUS. — Trade  name  for  oil  filters 
manufactured  by  the  Famous  Filter  Co.. 
116  Pine  St.,  St.  Louis,  Mo. 

FAMOUS  FILTER  CO.— 116  Pine  St.,  St. 
Louis.  Mo.  Manufacturer  of  filters  for 
purifying  used  or  waste  lubricating  oils. 
Business  established  1897.  President,  Ed- 
ward G.  Franke:  secretary.  M.  A.  Franke; 
general  manager,  A.  H.  Franke. 

FAN  BLADES.— See  Blades,  electric 
fan. 

FAN  FLAME  SPARK  PLUG  CO.,  INC.— 

30-32  Nepperhan  St..  Yonkers,  N.  Y.  Man- 
ufacturer of  spark  plugs.  Business  estab- 
lished 1917.  President  and  general  man- 
ager. John  H.  Gill;  vice-president,  E.  C. 
Rhodes;  secretary,  B.  B.  Tottingham; 
treasurer,  F.  W.  Dyer;  sales  manager,  John 
J.  Gill. 

FANCLEVE  SPECIALTY  CO.— Jamaica 
Plain,  Boston,  Mass.  Manufacturer  of  con- 
duit fittings,  switch  and  outlet  boxes. 
President  and  treasurer,  J.  Leonard 
Gleason. 


FANS,  BATTERY.— These  fans  are  made 
In  small  sizes,  seldom  over  8 ins.  They 
are  intended  for  use  where  no  electric 
service  is  available  except  from  portable 
batteries,  either  dry  cells  or  storage  cells 
being  used.  The  motors  ane  d-c.  series, 
usually  of  6 or  8 volts.  A 6-volt  fan  may 
be  operated  from  a standard  automobile 
ignition,  lighting  or  starting  battery.  These 
fans  are  called  for  mostly  in  the  sickroom 
where  a cool  breeze  must  be  provided 
even  though  standard  electric  lighting 
service  is  not  in  use.  In  such  and  similar 
cases  the  comfort  supplied  by  the  fan 
often  leads  to  wiring  the  premises. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St.. 
Lancaster,  Pa. 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversey  Blvd.,  Chicago.  111. 

Knapp  Electric  & Novelty  Co..  511  W. 
51st  St.,  New  York,  N.  Y.  “Limo-Se- 
dan.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York.  N.  Y.  “Mesco 
Jr.”  “Ideal.” 

ROBBINS  & MYERS  CO..  THE.  La- 
gonda  Ave.  & Leah  St.,  Springfield. 
Ohio.  “R  & M.” 

FANS,  CAR. — Car  fans  are  nearly  al- 
ways bracket  fans,  mostly  In  12-in.  sizes. 
They  are  usually  d-c.  fans  rated  30,  60 
or  550  volts,  as  they  are  used  chiefly  on 
dining,  sleeping,  parlor  and  private  cars 
and  occasionally  the  better  classes  of  day 
coaches  of  steam  railroads;  some  Inter- 
urban  electric  railways  also  use  them  for 
similar  service  and  urban  railways  for  ex- 
haust chiefly.  Both  nonoscillating  and  os- 
cillating fans  are  used,  the  latter  chiefly 
In  private,  dining  and  parlor  cars,  in  which 
they  often  have  a special  finish.  In  s’eeo- 
ers  and  day  coaches  they  are  usually 
placed  at  the  ends  of  the  long  central 
section  of  the  car.  also  in  smoking  and 
lavoratory  rooms.  When  provision  is  made 
for  adjusting  the  angle  at  which  the  fans 
blow  there  Is  usually  included  a method 
of  locking  the  adjustment  to  prevent  loos- 
ening and  possible  dangerous  tilting  due 
to  motion  of  the  car.  Some  of  the  fans 
have  a special  base  arranged  for  both  hori- 
zontal and  vertical  adjustment  of  the  fan 
breeze;  it  may  or  may  not  include  a switch, 
as  In  many  cases  the  control  switches  are 
placed  near  the  porter’s  cupboard.  In  some 
fans  the'  speed-regulating  resistors  are 
mounted  below  the  motor  shell  instead  of 
in  the  base.  Exhaust  fans  are  used  in 
the  kitchens  of  diners  and  a*so  in  many 
large  city  and  interurban  electric  cars; 
they  are  usually  arranged  for  vertical  ex- 
haust delivery  through  the  ceiling.  Fhns 
for  electric  cars  are  frequently  wound  for 
300  volts,  but  connected  two  In  series 
across  the  500  to  600- volt  line;  each  fan 
motor  is  insulated  for  600  volts,  however. 

Manufacturers: 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo, N.  Y.  “Buffalo.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Dayton  Fan  & Motor  Co..  Monument  & 
Meigs  Sts..  Dayton.  Ohio.  “Dayton.” 

Diehl  Mfg.  Co..  The,  Trumbull  St.,  Ellza- 
bethport.  N.  J. 

Fidelity  Electric  Co.,  331  N.  Arch  St.. 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  railroad  type  electric 
fans,  designed  especially  for  railroad 
service,  have  been  perfected  in  every 
detail  essential  to  efficiency,  accessibil- 
ity for  inspection,  and  satisfactory  op- 
eration. A special  feature  is  the  dou- 
ble voltage  winding,  which  prevents 
the  necessity  of  changing  fans  in  trans- 
continental service.  Other  important 
features  are:  universal  adjustments, 
dust-proof  body  and  separable  base  and 
bracket.  The  inevitable  dust  and  soil 
of  summer  railroad  travel  is  guarded 
against  effectively  by  the  totally  en- 
closed frame.  The  ceiling  type,  like 
the  bracket  fan,  is  especially  designed 
to  withstand  the  jolts  peculiar  to  rail- 
road service.  These  have  been  found 
especially  applicable  in  subways,  as 
well  as  passenger  coaches  of  steam 
roads.  See  adv.  pages  1203-1223. — Adv. 
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Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark,  N.  J. 

ROBBINS  & MYERS  CO.,  THE.  La- 
gonda  Ave.  & Leah  St.,  Springfield, 
Ohio.  “R  & M.” 

WESTINGHOUSE  ELECTRIG  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1396-1402. 

FANS,  CEILING. — Ceiling  fans  are  large 
slow-speed  fans  suspended  from  the  ceil- 
ing by  an  insulated  hanger.  They  are 
usually  supplied  with  four  wooden  blades 
with  a sweep  of  52  to  60  ins.,  and  are  used 
extensively  in  large  rooms,  such  as  hotel 
lobbies,  theaters,  banks,  restaurants  and 
stores,  especially  in  southern  cities.  A-c. 
motors  of  the  single- phase  series  or  the 
self- starting  induction  types  are  used  and 
in  the  d-c.  fans  the  motors  are  usually 
series  wound.  Many  of  the  higher-priced 
types  have  three  speeds,  generally  within 
the  limits  of  100  to  225  r.p.m.  Adjustable 
blades  which  make  it  possible  to  blow  the 
air  either  up  or  down  are  sometimes  pro- 
vided. Electrolier  attachments  are  often 
used  which  permit  placing  lamps  imme- 
diately below  the  blades,  thus  obviating 
the  flicker  which  is  annoying  if  the  lights 
are  above  the  blades. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mvler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Century  Electric  Co..  1827  Pine  St.,  St. 
Louis.  Mo.  “Century.” 

Colonial  Fan  & Motor  Co.,  The.  Warren, 
Ohio.  “Colonial.” 

Dayton  Fan  & Motor  Co..  Monument  & 
Meigs  Sts.,  Dayton,  Ohio.  “Dayton.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Elixa- 
bethport,  N.  J. 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Made  in  52-inch  size,  for 
use  on  either  alternating  or  direct 
current.  The  motors  are  unexcelled 
for  efficiency,  air  delivery  and  freedom 
from  noise.  See  adv.  pages  1203-1223. 
—Adv. 

Hunter  Fan  & Motor  Co.,  Fulton,  N.  Y. 

National  Screw  & Tack  Co..  The,  AB 
Products  Division,  Cleveland,  Ohio. 

Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark.  N.  J. 

PEERLESS  ELECTRIC  CO..  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

• ROBBINS  & MYERS  CO..  THE,  La- 
gonda  Ave.  & Leah  St.,  Springfield, 
Ohio.  “R  & M.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park.  Boston.  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

FANS,  COLUMN. — Column  fans  are  us- 
ually of  the  same  design  and  construction 
as  ceiling  fans,  but  are  made  to  mount  on 
the  top  of  a short  column  or  floor  pedestal. 
They  are  not  so  frequently  used  and  con- 
sequently are  nearly  always  made  special. 
Counter  fans  used  in  some  stores  are  a 
slight  modification  of  this  class,  the  col- 
umn being  mounted  on  top  of  the  counter. 
Gyrating  fans  are  also  mounted  on  col- 
umns occasionally. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Diehl  Mfg.  Co..  The.  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Hunter  Fan  & Motor  Co.,  Fulton,  N.  Y. 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York.  N.  Y.  (”De  Luxe”  decorative.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
ady.  pages  1395-1402.  p 

FANS,  DESK  AND  BRACKET.— Electric 
desk  and  bracket  fans  consist  of  a small, 
rather  high-speed  motor  with  a set  of 
metal  blades,  properly  shaped  to  force  the 
air,  attached  to  the  rotor  shaft.  The 
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blades  are  usually  made  to  measure  6,  8. 
9,  10,  12,  or  16  ins.  across.  These  fans 
derive  their  name  from  the  fact  that  they 
are  adaptable  for  portable  use,  where  they 
may  be  set  on  a desk  or  table,  or  mounted 
on  a wall,  in  which  case  the  base  is  turned 
so  as  to  become  a mounting  bracket.  They 
are  made  for  a-c.  and  d-c.  circuits,  also 
universal  for  both,  and  for  all  standard 
voltages  from  32  to  250  volts.  In  small  (6 
and  8-in.)  fans  there  often  is  but  one 
speed,  but  usually  the  speed  may  be  ad- 
justed to  any  one  of  three  or  even  more 
values  on  the  higher-priced  fans;  a large 
variation  in  the  speeds  is  afforded  by  the 
different  manufacturers,  the  general  limits 
being  about  650  r.p.m.  minimum  and  2300 
maximum.  A hinge  or  trunnion  joint  just 
above  the  base  usually  permits  the  fan  to 
be  turned  or  tilted  vertically  through  any 
angle  up  to  about  110°  and  makes  possible 
the  wall  mounting.  On  some  of  the  larger 
fans  an  oscillating  mechanism  produces  a 
slow  and  even  oscillation  of  the  entire  fan 
body  through  an  arc  of  about  90°;  this 
mechanism  is  usually  of  the  worm-gear 
type  driven  from  the  rotor  shaft;  vanes 
and  other  devices  to  secure  oscillation 
through  reaction  are  now  seldom  used,  al- 
though formerly  much  in  vogue.  Oscillat- 
ing fans  stir  the  air  in  a much  wider  zone 
than  nonoscillating  fans.  Commutator  type 
series  motors,  some  of  which  may  be  op- 
erated on  either  a-c.  or  d-c.  circuits,  are 
common,  although  many  of  the  larger  fans 
for  a-c.  circuits  use  an  induction  motor. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  III. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont.,  Can. 
“Westinghouse.” 

Century  Electric  Co.,  1827  Pine  St.,  St. 
Louis,  Mo.  “Century.” 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Dayton  Fan  & Motor  Co..  Monument  & 
Meigs  Sts..  Dayton.  Ohio.  “Dayton.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Dilg  Mfg.  & Trading  Co.,  The.  27  E. 
125th  St.,  New  York,  N.  Y.  “Acme.” 

Eck  Dynamo  & Motor  Co..  Mill  & Main 
Sts.,  Belleville.  N.  J.  “Hurricane.” 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo.  “Northwind.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

Fitzgerald  Mfg.  Co.,  Torrlngton,  Conn. 
“Star.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  standard  a-c.  and 
d-c.  fans  are  made  with  four  blades, 
oscillating  or  non-oscillating,  in  9-inch, 
12-inch  and  16-inch  sizes.  These  fans 
are  furnished  to  operate  on  either  110 
or  220  volts  alternating  current  with 
frequencies  within  the  range  of  25  to 
60  cycles.  Marine 
service  requires  that 
an  electric  fan  must 
be  absolutely  im- 
mune to  the  effects 
of  salt  air,  dampness 
and  chemical  action. 
The  distinctive  fea- 
tures of  marine  fans 
are.  therefore,  a to- 
tally enclosed  motor 
with  an  armature 
winding  especially 
prepared  to  resist 
these  atmospheric  conditions.  G-E 
fans  for  marine  service  are  quiet  in 
operation,  light  in  w’eight,  very  effi- 
cient. and  durable.  The  motors  are 
enclosed,  the  iron  base  and  motor 
cage  are  heavily  enameled,  and  the 
fan  blades  and  cage  are  of  brass,  thor- 
oughly lacquered.  These  fans  may  be 
readily  converted  from  desk  to  brack- 
et type.  They  are  arranged  for  three 
operating  speeds,  with  “off”  position, 
and  are  built  with  six  blades  in  non- 
oscillating types.  They  can  be  fur- 
nished for  any  popular  voltage,  direct 
current.  See  adv.  pages  1203-1223. — 
Adv. 

Gilbert  Co..  The  A.  C.,  Blatchley  Ave.. 
New’  Havdh,  Conn.  “Polar  Cub.” 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St.,  New  York,  N.  Y.  “Guar- 
antee.” 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis.  “Cyclone.” 


Hunter  Fan  & Motor  Co.,  Fulton,  N.  Y. 

Kendrick  & Davis  Co.,  Lebanon,  N.  H. 
“K.  & D.” 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross,” 
“Breezer.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New'  York.  N.  Y.  “Mesco.” 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwdch  St.,  New’  York,  N.  Y. 
“Pittsburgh.” 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y.  (“De  Luxe”  decorative) 

Racine  Electric  Co.,  Bridge  & Ontario 
St.,  Racine,  Wis. 

ROBBINS  & MYERS  CO.,  THE,  Spring- 
field,  Ohio.  Robbins  & Myers  fans  are 
made  in  oscillating,  non-oscillating, 
ceiling  and  ventilating  types  for  alter- 
nating and  direct  current  circuits.  The 
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oscillating  and  non-oscillating  fans  are 
made  in  the  light  weight  drawn  steel 
construction.  All  sizes  are  furnished 
from  8-in.  to  16-in.  inclusive.  All  di- 
rect current  fans  can  be  supplied  in 
low  voltage  types  for  service  on  farm 
lighting  plant  circuits. — Adv. 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Aerofan.” 

Star  Electric  Motor  Co.,  Miller  St.,  & 
N.  J.  R.  K.  Ave.,  Newark,  N.  J. 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Tecla  Co.,  Inc.,  Detroit,  Mich.  “Venti- 
Lite.” 

Thermo-Fan  Electric  Co.,  Inc.,  2 Colum- 
bus Circle,  New’  York,  N.  Y.  “Tri- 
plex.” (Exclusive  distributor,  S.  O.  S. 
Electric  Sales  Co.,  2 Columbus  Circle, 
New  York,  N.  Y.) 

Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Whirl- 
wind.” (See  display  adv.  pages  1395- 
1402.) 

FANS.  ELECTRIC.— The  term  is  used  to 
designate  a fan  w’hose  blades  are  perma- 
nently attached  to  the  rotor  shaft  of  an 
electric  motor.  There  are  two  general  di- 
visions of  fans,  namely  portable  and  sta- 
tionary. Portable  fans  are  made  in  a va- 
riety of  types  and  sizes  and  are  intended 
for  connection  to  the  ordinary  lighting 
circuit.  They  are  made  in  both  oscillating 
and  nonoscillating  types  and  with  blade 
sizes  ranging  from  5 to  16  ins.  Stationary 
fans  may  also  be  divided  into  two  general 
groups,  namely  ceiling  and  column  fans, 
made  in  a variety  of  styles  and  sizes,  and 
exhaust  and  ventilating  fans  for  both  light 
and  heavy-duty  service.  The  latter  are 
commonly  used  for  drawing  out  foul  or 
vitiated  air  or  for  furnishing  a supply  of 
fresh  air  in  schools,  theaters  or  other  audi- 
toriums. and  in  factories,  mines,  etc. 

The  production  of  electric  fans  is  in- 
creasing at  a rapid  rate  each  year,  due 
not  only  to  a growing  appreciation  of  their 
comfort  and  health  value  in  warm  w'eather 
but  also  because  new  uses  are  being  found 
for  fans  during  all  seasons  of  the  year. 
During  1920  a total  of  1,700,000  portable 
fans  w’ere  produced,  their  retail  value  be- 
ing 125,000,000.  Exports  of  fans  for  1920 
W’ere  valued  at  $1,364,742. 

Early  Development  and  Uses.  The  em- 
ployment of  a small  motor  for  rotating  fan 
blades  was  one  of  the  earliest  applications 
of  electric  pow’er.  Electric-fan  develop- 
ment has  extended  over  a period  of  nearly 
30  years,  during  which  time  there  has  been 
noteworthy  development.  The  perfection  of 
the  fractional-horsepower  fan  motor,  per- 
mitting of  any  desired  speed  regulation, 
and  absolute  quiet,  operation  has  resulted 
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in  the  Widespread  adoption  of  the  fan  In 
the  home.  The  perfection  of  a quiet  os- 
cillating mechanism  for  diverting  the  di- 
rection of  the  breeze  also  greatly  extended 
the  usefulness  of  the  fan. 

The  first  use  of  fans  w'as  in  offices,  which 
accounts  for  the  term  “desk  fan,”  which 
designates  the  portable  type  designed  for 
standing  on  its  own  upright  base.  Coln- 
cidently  the  ceiling  or  column  type  fan 
was  developed  and  extensively  employed  in 
restaurants,  hotel  lobbies  and  other  similar 
places,  it  being  found  to  provide  not  only 
relief  from  heat  but  an  effectual  means 
for  dispersing  flies  and  other  insects. 

With  the  perfection  in  design,  the  use 
of  fans  in  homes,  hotel  sleeping  rooms, 
etc.,  increased  very  rapidly  until  today 
electric  fans  are  the  most  extensively  used 
motor- driven  portable  devices  in  use. 

In  recent  years  a large  number  of  new 
uses  have  been  found  for  the  portable  fan 
and  they  are  now  extensively  used  in  win- 
ter as  w’ell  as  summer  and  in  factories  as 
w’ell  as  in  homos  and  offices.  Among  the 
important  new’  uses  may  be  mentioned: 
clothes  drying,  facilitating  circulation  of 
heat  in  rooms  in  extremely  cold  weather, 
preventing  accumulation  of  frost  on  glass 
show  windows,  furnishing  draft  for  house- 
hold furnaces,  drying  fruit,  etc.,  and  for 
drying  purposes  in  numerous  industrial 
operations. 

The  cooling  action  of  a fan  may  be  ac- 
complished in  either  of  tw’o  ways:  by  the 
impact  of  cooler  air  on  the  skin  directly 
lowering  its  temperature;  by  the  blowing 
of  relatively  dry  but  not  cool  air  over  the 
perspiration  on  the  skin  which  causes  the 
moisture  to  be  evaporated,  thereby  ex- 
tracting from  the  skin  the  heat  necessary 
to  effect  this.  This  latter  principle  is  also 
used  in  drying  clothes,  vegetables,  fruit, 
paper,  leather,  wool,  ebc.,  by  merely  di- 
recting the  artificial  breeze  upon  the  arti- 
cles. To  facilitate  drying,  fans  sometimes 
have  special  electric  heating  coils  to  per- 
mit blowing  a w’armed  breeze.  (See 
Driers.) 

A very  interesting  experiment  showing 
that  air  quality  is  actually  improved  by 
th*  action  of  a fan  w’ithout  the  in  re- 
duction of  additional  air  wras  performed  8 
or  9 years  ago  by  Dr.  Leonard  Hill  in 
England.  Some  men  were  placed  in  a 
sealed  enclosure  and  after  a time  became 
drow’sy  and  languid,  but  when  an  electric 
fan  w’as  operated  to  stir  the  air  in  die 
room  these  ill  effects  w’ere  observed  to 
disappear. 

With  the  development  of  heating  and 
ventilating  practice  the  use  of  els  trie 
ventilating  and  exhaust  fans  gained  im- 
petus. Especially  has  there  been  develop- 
ment in  the  use  of  fan  equipment  in  mo- 
tion-picture theaters,  schools  and  other 
locations  where  people  assemble  in  large 
numbers.  Elaborate  ventilating  systems 
are  now  available,  permitting  of  securing 
any  predetermined  number  of  complete  air 
changes,  and  in  connection  with  artificial 
heating  and  cooling  equipment  any  pre- 
determined  degree  of  temperature  can  be 
secured. 

FANS,  EXHAUST  OR  VENTILATING, 
FACTORY,  KITCHEN,  ETC.— Exhaust  or 
ventilating  fans,  as  the  name  implies,  are 
used  to  exhaust  dust,  hot  or  foul  air.  gases, 
acid,  dye  and  paint  fumes,  etc.,  from  a 
room  or  enclosure.  They  are  usually  ar- 
ranged for  mounting  in  a wall  opening, 
transom  or  upper  half  of  a window  and 
exhaust  directly  into  the  open  air.  Sixes 
varying  from  10  to  72  ins.  in  diameter  are 
made,  the  larger  sizes  being  used  for  ex- 
hausting large  rooms  and  in  various  In- 
dustrial processes,  such  as  drying  leather, 
wool,  cotton,  paper,  etc.  Six  blades  ire 
generally  used  on  the  12  and  16-in.  sizes, 
which  are  by  f;ir  the  most  common.  The 
motor  is  usually  supported  by  a bracket 
extension  of  the  fan-enclosing  ring.  A-c. 
motors  of  the  induction  type  and  d-c.  ser  ies 
motors,  with  adjustable-speed  regulators, 
provide  quite  a range  in  the  volume  of  air 
exhausted  per  minute.  If  there  is  much 
dust,  moisture,  or  corrosive  fume  in  the  air 
being  exhausted,  the  motor  may  be  en- 
tirely enclosed  or  put  into  a separate  com- 
partment. 

Manufacturers: 

American  Blow’er  Co..  Detroit,  Mich. 
“Sirocco.”  “ABC,”  “Ventura.” 

Barney  Ventilating  Fan  Works,  26-27 
Haverhill  St.,  Boston,  Mass. 

Batterman-Truitt  Co.,  736-738  W.  Mon- 
roe St.,  Chicago,  111.  “Autovent.” 
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Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Berry  Fan  Co.,  A.  Hun,  28  Binford  St. 

Boston,  Mass.  “Berry." 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane." 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo, N.  Y.  “Buffalo." 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  “Conoidal." 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Sirocco  Co.,  Ltd.,  Windsor, 
Ont.,  Can.  “Sirocco." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can 
“Westinghouse.” 

Centrifugal  Fan  Co.,  9-15  17th  Ave.,  New- 
ark, N.  J.  “Four  Leaf  Clover." 
Century  Electric  Co.,  1827  Pine  St.,  St 
Louis,  Mo.  “Century-*’ 

Champion  Blower  & Forge  Co.,  The, 
Lancaster,  Pa.  “Champion." 

Colonial  Fan  & Motor  Co.,  The,  War- 
ren, Ohio.  “Colonial.” 

Dayton  Fan  & Motor  Co.,  Monument  & 
Meigs  Sts.,  Dayton,  Ohio.  “Dayton." 
Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “Hurricane." 
Eclipse  Air  Brush  Co.,  79  Orange  St., 
Newark,  N.  J.  “Eclipse.” 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.  “Marvel." 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fidelity  Electric  Co.,  331  N.  Arch  St. 
Lancaster,  Pa. 

Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111.  “Cycloldale",  “Gar- 
den City." 

GENERAL  ELECTRIC  CO.,  Schenec 
tady,  N.  Y.  David- 
son and  Ventura  fan 
outfits  made  in  self- 
contained  units  for 
both  alternating  and 
direct  current  stand- 
ard voltages,  rang- 
ing in  sizes  from 

12%  to  48  in.  with 

capacities  from  750 
to  -25,900  cu.  ft.  of 
_ . air  per  minute. 

n 41801-)  See  adv.  pages  1203- 

1223.— Ad  v. 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Hersh  Bros.  Co.,  Allentown,  Pa.  “Le- 

high." 

Hunter  Fan  & Motor  Co.,  Fulton,*N.  Y. 
HgT  Electric  Ventilating  Co.,  Crawford 

Ave.  & Diversey  Blvd..  Chicago,  111. 
Indiana  Fan  Co.,  40  E.  South  St.,  In 
dianapoll8.  Ind.  "* 

Johnson  Fan  & Blower  Co.,  115  S.  Clin- 
ton St.,  Chicago,  111. 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  “Kimble." 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenals  St.,  Mon- 
treal, Que.,  Can. 

Massachusetts  Blower  Co.,  Howard  St., 
Watertown,  Mass.  “Massachusetts." 
MECHANICAL  APPLIANCE  CO.,  THE 
Milwaukee.  Wis.  “Watson." 

Newark  Cornice  & Skylight  Works,  9-15 
17th  Ave.,  Newark,  N.  J.  “Four  Leaf 
Clover." 

New  England  Ventilating  & Heating  Co., 
926  Manton  Ave.,  Providence,  R I. 
PEERLESS  ELECTRIC  CO.,  Warren, 

££&  1308P)eerIe8a”  (Se«  dlsplay 
Perkins  & Son,  Inc.,  B.  F.,  2 Crescent  St., 
Holyoke,  Mass. 

Pullman  Ventilator  & Mfg.  Co.,  York.  Pa. 
“Pullman." 

Pyle-National  Co..  The,  1334  N.  Kostner 
Av.,  Chicago,  111. 

ROBBINS  & MYERS  CO.,  THE,  La- 

Oh?o a M St"  Sprln*fleld’ 

Russeli  Electric  Co..  140  W.  Austin  Ave., 
Chicago.  HI.  “Aerofan." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-681  W. 
34th  St.,  New  York,  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Star  EHectric  Motor  Co..  Miller  St.  & N 
J.  R.  R Ave.,  Newark,  N.  J.  “Star." 
Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

TJdeman  Electric  Mfg.  Co.,  Cairo,  111. 
WESTINGHOUSE  ELECTRIC  & MFG. 


FARADAY 


CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Wing  Mfg.  Co.,  L.  J..  352  W.  13th  St., 
New  York,  N.  Y.  “Wing-Scruplex.’ 
FANS,  EXHAUST  OR  VENTILATING, 
SCHOOL,  THEATER  AND  OTHER  AU- 
DITORIUM.— Auditorium  ventilation  us- 
ually requires  a larger  and  more  powerful 
fan,  though  one  of  similar  type  as  for 
factory  and  kitchen  use  described  above. 
These  fans  are  often  installed  in  pent 
houses  on  the  roof  and  connected  by  ex- 
haust ducts  with  the  auditorium  or  other 
large  room  being  ventilated.  The  term 
ventilating  fan  is  also  applied  to  motor- 
driven  fans  of  large  size  that  are  used  to 
force  air  through  steam  heating  coils  and 
sometimes  also  through  air  washers  so  as 
to  supply  ventilating  air  at  the  proper 
temperature  and  humidity. 

Manufacturers: 

Batterman -Truitt  Co.,  736-738  W.  Mon 
roe  St.,  Chicago,  111.  “Autovent." 
Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Berry  Fan  Co.,  A.  Hun.  28  Binford  St., 
Boston,  Mass.  “Berry." 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo, N.  Y.  “Buffalo." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

Century  Electrfc  Co.,  1827  Pine  St.,  St. 

Louis.  Mo.  “Century." 

Diehl  Mfg.  Co..  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.  “Marvel." 

EMERSON  ELECTRIC  MFG.  CO..  THE 
2012-2032  Washington  Ave.,  St.  Louis. 
Mo. 

Fidelity  Electric  Co.,  331  N.  Arch  St.. 
Lancaster,  Pa. 

Garden  City  Fan  Co..  332  S.  Michigan 
Ave.  Chicago,  m.  “Cycloldale",  “Gar- 
den City." 

Globe  Electric  Co.,  6340  Stony  Island  Ave., 
Chicago,  HI. 

Hersh  Bros.  Co.,  Allentown,  Pa.  “Le- 
high." 

Hunter  Fan  & Motor  Co.,  Fulton.  N.  Y. 
Ilg  Electric  Ventilating  Co..  Crawford 
Ave.  & Diversey  Blvd..  Chicago,  PI. 
Johnson  Fan  & Blower  Co.,  115  S.  Clin- 
ton St.,  Chicago,  111. 

Kimble  Electric  Co..  634-46  N.  Western 
Ave.,  Chicago,  111.  “Kimble." 
Massachusetts  Blower  Co..  Howard  St., 
Watertown,  Mass.  “Massachusetts." 
r MECHANICAL  APPLIANCE  CO..  THE, 
Mllwauk^  Wis.  “Watson." 

New  England  Ventilating  & Heating  Co.. 

926  Manton  Ave.,  Providence,  R.  I. 
Newark  Cornice  & Skylight  Works.  9-15 
17th  Ave.,  Newark,  N.  J.  “Four  Leaf 
Clover.” 

PEERLESS  ELECTRIC  CO.,  Warren 
Ohio.  “Peerless."  (See  display  adv 
page  1308.) 

Perkins  & Son,  Inc.,  B.  F.,  2 Crescent 
St.,  Holyoke,  Mass. 

ROBBINS  & MYERS  CO.,  THE,  La- 
gonda  Ave.  & Leah  St.,  Springfield, 
Ohio.  “R  & M." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W 
34th  St.,  New  York.  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Sturtevant  Co.,  B.  F.,  Damon  St..  Hyde 
Bark.  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Wing  Mfg.  Co..  L.  J.,  352  W.  13th  St., 
New  York,  N.  Y.  “Wing-Scruplex." 
FANS,  GYRATING. — -Gyrating  fans, 

which  may  be  either  for  celling  or  column 
mounting,  produce  a continuous  flow  of  air 
outward,  the  direction  of  the  flow  con- 
tinually gyrating  about  the  central  axis. 
When  properly  placed,  they  produce  a 
periodic  movement  of  the  air  In  nearly  all 
parts  of  a room  of  medium  size.  They 
consist  of  two  self-contained  fans,  dia- 
metrically opposite,  the  motor  of  one  be- 
ing geared  to  a central  mechanical  drive, 
which  causes  a slow  steady  revolution  of 
the  entire  unit  about  the  vertical  axis 
of  support.  The  fans  may  often  be  ad- 
justed to  blow  in  a horizontal  direction  or 
at  an  angle  below  horizontal. 


Manufacturers: 

CforHdlin^estinghouse  Co.,  Ltd..  San- 

Motional  Screw  & Tack  Co.,  The  AB 
?Gyrofan.”D1V,8l°n-  Cleve.anchbhl® 

work8-  9-is 

WCOTIEea?°PI?,BrELECTRIC  & MFG. 
Play  aEdav8tp^“8®i4oP2^  <See  d’8* 

duty  s veMntiElatFnDg  ER  HEAVY- 

Iron  frames  being-  ifeed  ln°sompCti0n'  Ca8i 
wades  bein/made  of 

ir" 

placed  near  the  heating1  coils  ^ 86  Mine5"  taf? 
are  generally  mounted  fntheauffie*  fn  £ 
weatberproof  housi£gTldIng dU 
rectly  to  a special  ventilating  shaft.  8 

Manufacturers: 

A“cc"o  ■•B1°Wer  C°-  Mich. 

7svert  ..M- 

BfaJo!°NP<Y?e  “Buffalo*”  Broa<*waJr'  Buf- 

^as^.f^e,r^o^nCt^C0^0;-  £nd-  212 
onntd,ia5anS'raCS<i°occo0''  Ltd-  Wind8or- 

bs'h“ n CN‘  7h“-  Trumbul1  St..  Eliza- 

°NenY.PUeI  Economizer  Co.,  Beacon, 
Iig  Electric  Ventilating  Co.,  Crawford 

Jeffry  MtDg,VCoey  ls{VdAveChIr%I,St 

Columbus,  Ohio.  “Straitflo"  " St" 

Xrtt,  2£r  Damon  Hyd* 
k: J - 352  Y 13th 

srasM; 

8 a,nd  molybd©num  sheet  and  wire. 

and^hAm?  ”!8  an<?  other  electrical,  steel 
and  chemical  products.  President  Law- 

TroxeiP  ‘ nWilder;  vlce-presldent,  James  M. 
Troxell,  secretary,  John  C.  Baker*  treas- 

J1-6**  T?o«llH  M^"deri  8ale8 

at:  Main  office  and  factory 

t^HhTu?^icaer°’.*  P1,  ®ranch  offices,  De- 
troit  Mich.,  and  15  Park  Row,  New  York, 

»o!TAR.AD‘'T?'!?e  Practical  unit  of  capaci- 

tfon  of8  m? Ued  farad’  wh,ch  18  a contrac- 
tion  of  the  name  Faraday.  A farad  i« 

chap^?aKltance  of.a  condenaer  which  is 
™?I£fidiby.on®  coulomb  to  a difference  of 
potential  of  one  volt.  This  Is  a rather 
and  the  microfarad,  which  is 
n.oH0?.1  a tarad.  la  the  more  commonly 
used  unit.  In  radio  work  a much  smaller 
^ micromicrofarad,  is  often  used. 

A fafad  Is  *qual  t°  10~*  absolute  electro- 
magnetic units  (abfarads). 
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. A D,AX— A unit  named  after  the  real 

°S  fhe  quantitative  science  of  elec- 
trolysis,  being  the  number  of  ampere-sec- 
onds or  coulombs  which  liberates  one 
gTam-eqmvalent  weight  of  an  element,  on 
o ofA  the  .chemical  equivalent  of 
°xy/«nf8*  According  to  the  most  accu- 
rate  determinations  this  is  96,494  coulombs, 
with,  a possible  error  of  *f  or  — 10  cou- 
ls  dually  rounded  out  to 
96,500.  This  means  that  96,500  coulombs 
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sets  free  8 grams  of  oxygen,  or  a chem- 
ically equivalent  amount  of  any  other  ele- 
ment. 

FARADAY. — Trade  name  for  electric 
signaling  apparatus  manufactured  by  Stan- 
ley & Patterson,  34  Huhert  St.,  New  York. 
N.  Y. 

FARADAY  CO.,  THE.— 746  Chapel  St- 
New  Haven,  Conn.  Manufacturer  of  elec- 
tric ovens,  heaters  an&  signaling  systems. 
President,  Fred  C.  Boyd;  secretary,  C.  F. 
Littlejohn;  treasurer,  S.  C.  Morehouse. 

FARADAY,  MICHAEL.  — An  English 
chemist  and  physicist  noted  for  his  investi- 
gations in  electricity,  magnetism  and  elec- 
trochemistry. He  was  born  at  Newing- 
ton, Surrey,  in  1791,  and  died  at  Hampton 
Court  in  1867.  Receiving  but  little  school 
education,  he  was  early  apprenticed  to  a 
bookbinder,  in  whose  establishment  some 
scientific  books  fell  into  his  hands.  These 
he  read  with  such  interest  that  it  led  him 
to  forthwith  devote  himself  to  the  study 
of  chemistry  and  physics.  He  attended 
the  lectures  of  Sir  Humphrey  Davy,  at  the 
Royal  Institution,  London,  in  1812,  and  In 
the  following  year  was  appointed  assistant 
to  Davy.  He  then  took  up  extended  ex- 
perimental work  in  various  subjects.  In 
1820  he  discovered  the  chlorides  of  carbon 
and  in  1821  the  mutual  interaction  of  the 
magnetic  pole  and  an  electric  current. 
This  had  been  preceded  by  the  experiments 
of  Oersted,  who  found  that  a current  would 
deflect  a magnetic  needle.  Faraday  showed 
that  a magnet  could  continuously  move  a 
conductor  carrying  a current,  which  led  to 
the  invention  of  the  electric  motor.  In 
1831,  he  published  a series  of  papers  on 
his  researches  in  electricity  where  his  dis- 
covery of  electromagnetic  induction  was 
described.  This  is  the  fundamental  prin- 
ciple employed  in  electric  generators  and 
transformers.  He  also  made  extended  in- 
vestigations in  electrolysis  and  formulated 
the  quantitative  laws  of  electrolytic  action. 
He  discovered  the  deflection  of  light  by 
a magnet  and  also  the  magnetic  effect  of 
a field  upon  flames.  In  1833,  he  was  ap- 
pointed professor  of  chemistry  at  the  Royal 
Institution,  London,  which  chair  he  held 
until  his  death.  In  his  honor  the  unit  of 
capacitance  Is  called  the  farad,  and  a unit 
of  electrolytic  action  the  faraday. 

FARADAY'S  CUBE. — A cube  made  by 
Faraday  for  experimental  purposes  to  prove 
that  there  is  not  a field  of  electrostatic 
force  inside  of  a hollow  conductor.  The 
cube  was  a very  large  one  and  covered 
all  over  its  surface  with  tin  foil.  The  foil 
was  heavily  charged  with  electricity,  but 
it  was  impossible  to  detect  any  electrical 
field  on  the  inside  by  very  sensitive  in- 
struments. 

FARADAY'S  LAWS.— The  quantitative 
laws  of  electrolysis.  (1)  The  amount  of 
an  element  or  compound  produced  by  elec- 
trolysis depends  only  on  the  amount  of 
electricity  flowing,  and  Is  not  primarily  de- 
pendent upon  the  size  of  the  electrodes, 
their  distance  apart,  the  concentration  of 
the  electrolyte  or  its  temperature.  (2) 
The  amounts  of  different  elements  or  com- 
pounds produced  or  decomposed  by  the 
same  amount  of  electricity  are  proportional 
to  their  chemical  equivalent  weights.  The 
first  law  corrected  previous  errors  which 
ascribed  the  amount  of  electrolysis  to  va- 
riations in  the  four  factors  mentioned. 
The  second  law  showed  that  chemically 
equivalent  weights  of  elements  or  com- 
pounds were  electrically  equivalent,  in  that 
they  required  equal  quantities  of  electricity 
to  produce  or  to  decompose  them.  This 
amount  (measured  in  coulombs  per  gram 
weight  of  chemical  equivalent)  is  now 
called  the  Faraday,  which  see. 

FA  RADIO. — A term  used  largely  by 
manufacturers  of  medical  batteries  and 
other  electrotherapeutic  apparatus  in 
speaking  of  induced  electric  currents  ob- 
tained from  their  machines.  It  merely  re- 
fers to  the  current  obtained  from  an  induc- 
tion coil,  and  such  terms  as  faradic  cur- 
rent, machine,  battery,  coil,  adapter,  etc.. 
refer  to  the  various  apparatus  used  in  its 
production. 

FARADMETERS  AND  MICROFARAD- 
METERS. — Instruments  used  to  measure 
the  value  of  unknown  capacitances.  As 
the  capacitance  (or  electrostatic  capacity) 
is  always  of  such  value  as  to  be  expressed 
in  microfarads,  the  term  faradmeter  is 
simply  one  of  convenience,  and  all  of  these 
instruments  are  really  microfaradmeters. 


They  are  used  principally  for  determining 
the  capacitance  of  telephone,  telegraph 
and  power  lines  and  cables,  and  for  cali- 
brating or  checking  the  capacitance  of  con- 
densers. One  form  of  meter  is  a direct- 
reading  instrument  which  indicates  the  un- 
known capacitance  directly  on  a scale  sim- 
ilar to  a voltmeter  or  ammeter.  It  con- 
sists of  a method  of  balancing  the  current 
through  the  unknown  capacitance  against 
that  through  a standard  condenser  con- 
nected In  parallel  with  it.  A moving-coil 
element  similar  to  a wattmeter  element 
takes  up  a position  with  respect  to  the 
field  colls  so  as  to  indicate  the  value  of 
the  capacitance  which  determines  the  cur- 
rent flow.  Other  Instruments  for  the  same 
purpose  utilize  the  bridge  method  of  deter- 
mining capacitance.  They  consist  of  a 
Wheatstone  bridge  with  two  resistance 
arms  and  two  condenser  arms,  one  being 
the  unknown.  The  bridge  must  be  bal- 
anced to  determine  the  unknown  value, 
and  this  is  accomplished  by  using  either 
a galvanometer  or  a telephone  receiver  to 
tell  when  the  current  is  zero.  These  in- 
struments are  not  as  conveniently  used  as 
the  direct-reading  Instruments,  but  may  be 
used  for  more  accurate  determinations, 
especially  in  radio  work. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  “cnpaclometer”  is  a 
portable  instrument  for  measuring  ca- 
pacitance ranging  from  0.000,001  mfd. 
to  1 mfd.  It  has  a scale  about  14  in. 
in  length  marked  from  1 to  10  and  di- 
vided into  100  divisions.  A switch  hav- 
ing 5 points  is  provided  which  multi- 
plies the  scale  reading  by  0.00001,  0.0001, 
0.001.  0.01,  0.1.  A small  rheostat  is  also 
provided  for  adjusting  the  resistance 
of  the  circuit.  The  interrupted  current 
for  measuring  purposes  is  produced  by 
a high  tone  buzzer  and  2 dry  cells.  The 
frequency  can  be  varied  by  an  adjust- 
ing screw  from  about  600  to  1,500  cy- 
cles. A pair  of  low  resistance  head 
telephones  is  supplied  with  the  ca- 
paciometer.  The  overall  dimensions  of 
this  instrument  are  approximately  12x 
11*6x9*6  Ins.  and  all  apparatus  except 
the  telephones  is  contained  in  it.  See 
adv.  pages  1203-1223. — Adv. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia.  Pa. 

Weston  Electrical  Instrument  Co., 
Waverly  Park,  Newark,  N.  J. 

FARADOID. — Trade  name  for  porcelain 
insulators  manufactured  by  the  Westing- 
house  Electric  & Mfg.  Co.,  East  Pittsburgh, 
Pa. 

FARADON. — Trade  name  for  condensers 
manufactured  by  the  Wireless  Specialty 
Co.,  C & Fargo  Sts.,  Boston«rfitfass. 

FARIES  MFG.  CO.— Decatur,  111.  Manu- 
facturer of  portable  electric  lamps,  lighting 
fixtures,  shades,  etc.  Business  established 
1880.  President  and  treasurer,  E.  P.  Irv- 
ing; vice-president,  W.  E.  Surface:  sec- 
retary and  sales  manager,  W.  J.  Grady. 
Main  office  and  factory,  Decatur,  111. 
Branch  office,  740  State-Lake  Bldg..  Chi- 
cago. 111.  Sales  representative.  Harry  Pick- 
Oiardt,  98  Park  PI.,  New  York,  N.  Y. 

FARM  LIGHTING  AND  POWER 
PLANTS. — These  are  self-contained  gen- 
erating plants  for  Installation  on  farms,  in 
country  residences,  schools,  churches  and 
other  buildings  located  in  rural  districts 
remote  from  the  lines  of  electric  light  and 
power  companies.  The  demand  of  farmers 
for  the  convenience  and  safety  of  electric 
lighting  and  small  motor-driven  machines 
has  been  met  by  these  plants  that  are 
especially  designed  to  supply  direct  cur- 
rent for  lamps  and  in  some  cases  also  for 
electrical  appliances,  pumps  and  other  small 
farm  or  dairy  machinery.  It  is  estimated 
that  there  are  now  in  use  in  the  United 
States  about  350.000  of  these  farm  electrical 
plants,  practically  all  of  which  have  been 
Installed  within  the  last  ten  years. 

The  essential  parts  of  such  a plant  are: 
an  engine,  a generator  and  a small  switch- 
board or  control  panel;  a storage  battery 
is  also  provided  in  most  plants,  but  is  not 
absolutely  essential.  The  engine  is  almost 
invariably  of  the  internal-combustion  type 
so  as  to  dispense  with  need  for  a boiler; 
either  gasoline  or  kerosene  is  used  for 
fuel.  Simplicity  and  ruggedness  are  usuaUy 
aimed  at  in  the  engine,  sometimes  self- 
starting  Is  arranged  for  by  having  the 
generator  act  as  a starting  motor  supplied 
with  current  from  the  battery.  The  en- 
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gine  is  either  directly  connected  or  belted 
to  the  generator,  in  the  latter  case  some- 
times mounted  on  a separate  base,  or  even 
on  skida  if  it  is  intended  to  move  it  to 
the  vicinity  of  other  belt-driven  machinery 
when  the  generator  Is  not  in  service.  Oc- 
casionally stationary  engines  have  two  pul- 
leys, one  for  the  generator  and  the  other 
for  driving  other  farm  machinery  nearby. 
The  engine  size  usually  ranges  from  1*6 
to  3 hp.,  but  in  larger  plants  may  be  5, 
7*6  or  even  10  hp. 

Generators  are  invariably  d-c.  machines, 
usually  shunt  wound,  as  these  are  simple, 
require  no  exciter  and,  when  a load  bat- 
tery Is  used,  must  be  direct  current.  When 
a battery  is  used  it  is  very  desirable  that 
its  capacity  be  obtained  by  a rather  small 
number  of  cells  of  fair  size  than  by  a large 
number  of  small  size.  To  use  a standard 
circuit  pressure  of  110,  115  or  120  volts 
would  require  a storage  battery  oj  60  to 
67  cells  of  the  ordinary  lead  type  whose 
discharge  voltage  ranges  from  2.0  to  1.8 
volts.  A battery  of  so  many  cells  would 
very  probably  not  receive  as  good  care  as 
one  of,  say,  15  to  18.  For  this  reason  16 
cells  (of  lead  type)  is  the  most  common 
battery  group  used;  the  nominal  circuit 
voltage  is  practically  standardized  at  32 
volts  for  battery-using  plants,  each  cell 
being  roughly  rated  at  2 volts.  The  gen- 
erator voltage  must  be  capable  of  adjust- 
ment from  32  to  at  least  42  volts  to  per- 
mit of  overcharging  the  battery  to  about 
2.6  volts  per  cell.  Where  a load  battery 
is  not  used  there  is  no  reason  why  standard 
voltage  should  not  be  used,  therefore,  the 
generator  is  of  standard  110  to  120-volt  rat- 
ing. There  are  marked  advantages  in 
using  this  voltage  in  that  the  wiring  of  the 
circuits  need  not  be  as  large  as  for  32 
volts;  power  can  be  supplied  to  outlying 
buildings  with  much  less  line  loss;  motor- 
driven  appliances,  flatirons  and  other  labor- 
saving  electrical  devices  and  machines  can 
be  more  readily  and  satisfactorily  used;  all 
lamps,  motors  and  other  devices  are  of 
standard  voltage  and  need  hot  be  changed 
if  power  Is  later  bought  from  an  electric 
light  and  power  supply  system.  On  the 
other  hand,  unless  an  auxiliary  battery  is 
provided,  the  plant  must  be  run  whenever 
current  is  wanted  for  even  a single  lamp. 
In  load  rating  the  generators  range  from 
0.75  to  4 kw.,  or  over,  depending  on  the 
number  of  lamps  and  other  appliances  to 
be  supplied,  and  whenever  the  battery  is 
likely  to  be  charged  while  the  generator  is 
also  supplying  the  maximum  load. 

When  *a  load-carrying  storage  battery 
forms  part  of  the  outfit  It  is  most  com- 
monly a 16-cell  lead  battery  and  it  may  be 
either  of  the  stationary  type  with  glass  jar 
and  sand-filled  tray  for  each  individual 
cell,  or  of  the  electric  vehicle  type  with 
rubber  jars  and  group  trays  holding  4 to 
8 cells;  the  latter  gives  a more  compact 
arrangement.  The  capacity  of  the  battery 
depends  on  the  load  it  is  expected  to  carry 
while  the  generator  is  not  running.  In 
some  cases  this  is  merely  the  lighting  load 
during  a single  evening  or  night;  in  others 
the  battery  has  to  be  capable  of  carrying 
the  entire  load  for  2 or  3 full  days,  so 
that  the  generator  need  not  be  run  more 
than  4,  3 or  2 times  a week.  Some  re- 
serve capacity  is  always  desirable  for  cases 
when  the  engine  is  out  of  order.  During 
charge  the  generator  voltage  must  rise  to 
overcome  the  Increasing  counter  e.m.f.  of 
the  battery.  To  prevent  excessive  voltage 
from  burning  out  any  lamps  that  may  be 
turned  on  at  this  time  an  automatic  load- 
voltage  regulator  Is  sometimes  provided. 
This  may  include  a group  of  4 or  6 special 
counter  e.m.f.  cells  gradually  added  in  the 
load  circuit  so  that  the  load  voltage  re- 
mains fairly  constant;  these  latter  cells 
are  usually  skeleton  cells  without  active 
material  on  their  grids. 

The  switchboard  equipment  depends  on 
the  extent  to  which  the  entire  plant  is 
automatic,  on  which  question  there  is  con- 
siderable difference  of  opinion  among  the 
many  manufacturers  of  these  plants.  The 
board  is  simplest  if  the  plant  Includes  no 
automatic  features,  but  must  be  started, 
stopped  and  regulated  by  hand.  If  there 
is  a load  battery,  the  board  should  have 
a zero-center  battery  ammeter,  voltmeter, 
field  rheostat,  knife  switches,  fuses  and 
a reverse-current  circuit  breaker  to  pro- 
tect the  battery  from  discharging  back 
through  the  generator  in  case  the  latter’s 
voltage  fails  during  charge  due  to  engine 
stoppage  or  other  cause.  In  full  automatic 
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plants,  an  ampere-hour  meter  of  the  con- 
tact-closing type  is  often  provided  to  ter- 
minate the  charge  and  shut  down  the 
engine  when  the  battery  is  fully  recharged, 
and  to  restart  the  engine  and  charge  when 
the  battery  reaches  a certain  point  on 
discharge.  The  engine  is  started  by  the 
generator  acting  as  a starting  motor  draw- 
ing its  current  momentarily  from  the  bat- 
tery. Plants  that  have  no  load  battery  are 
usually  automatic  in  that  they  shut  down 
when  there  is  no  load  and  restart  as  soon 
as  any  load  circuit  is  closed;  in  such  plants 
a 6-volt  automobile  type  ignition  and 
starting  battery  serves  for  starting  and 
ignition,  being  charged  by  the  generator  in 
the  same  way  as  on  any  gasoline  auto- 
mobile. 


Manufacturers: 


A-C  Electrical  Mfg.  Co.,  The.  4th  St. 

U.  B.  Bldg.,  Dayton,  Ohio.  “Dayton." 
Acme  Engineering  Co.,  Louisville,  Ky. 
“Parm-O-Lite." 

Alamo  Farm  Light  Co.,  703  Tower  Bldg., 
Chicago,  111.  “Sileht  Alamo." 
Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
American  Battery  Co.,  1134  Fulton  St., 
Chicago.  111. 

American  Engine  & Foundry  Co..  Charles 
City,  Iowa.  “Americo,"  “Americo 
Junior." 

American  Farm  Equipment  Co.,  Wil- 
liamsport. Pa. 

Andrae  & Sons  Co.,  Julius,  Broadway  & 
Michigan  Sts.,  Milwaukee,  Wis. 
“Jasco." 

Auto  Farm-Light  Co.,  Inc.,  The.  1002 
Kentucky  Ave.,  Indianapolis,  Ind. 
AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati 
Ohio.  “All  Purpose." 

Beaudette  & Graham  Co.,  Boston,  Mass. 

“Beacon  Light,"  “Syco-Light." 
Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 
“Fairbanks-Morse." 

Canadian  Linderman  Co.,  Ltd.,  Wood- 
stock,  Ont.,  Can.  “Electrion." 

Carlton.  Young  & Catlin,  Inc.,  Grand 
Central  Palace,  New  York,  N.  Y. 
“C-Y-C." 

Chambers  Mfg.  Co.,  Etna  St.,  Butler, 
Pa.  “Chambers." 

Comet  Electric  Co.,  The,  1237-1241  St. 

Paul  St.,  Indianapolis,  Ind.  “Comet." 
Cushman  Motor  Works.  932  N.  21st  St., 
Lincoln,  Neb.  “Does  More." 
Delco-Light  Co.,  Dayton,  Ohio.  “Delco- 
Light." 

Drury  Engineering  Co..  1713  1st  Ave., 
Evansville,  Ind.  “Drualite." 

Dunlex  Storage  Battery  Co..  Beaver  Dam, 
Wis. 

Electrical  Engineer^  Equipment  Co..  35 
S.  Desplaines  St.,  Chicago.  111.  “Three 
E." 


Engberg's  Electric  & Mechanical  Works, 
St.  Joseph,  Mich. 

EVERLITE  CO..  928  S.  3rd  St..  Minne- 
apolis. Minn.  The  Everlite  unit  em- 
bodies the  L-type  motor  with  which  the 
farmer  has  been  familiar  for  years;  a 
switchboard  that  is  simple  and  fool- 
proof; no  parts  to  get  out  of  adjust- 
ment. (See  display  adv.  page  1321.) 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse." 

Faries  Mfg.  Co.,  Decatur,  111. 

Fbrt  Dearborn  Mfg.  Co.,  Sterling,  111 
“Fort  Dearborn." 

Friday  Machinery  & Supply  Co.,  Sigour- 
ney. Iowa. 


Fritchle  Electric  Co..  The.  1544  Clarkson 
St..  Denver.  Colo. 

GENERAL  ELECTRIC  CO..  Schenec- 
Y.  A generator  equipped  with 
switchboard,  sliding  base  and  pulley 
making  a neat,  compact  and  absolutely 
reliable  generating  outfit  for  use  in 
connection  with  the  ordinary  farm  gas- 
oline engine  and  32-volt,  16-cell,  lead 
plate  storage  battery.  Furnished  in 
capacities  of  175  watts  and  above,  all 
rated  at  35  volts.  Equipment  makes 
generator  voltage  adjustable  from  any 
value  from  32  to  42  volts.  When  de- 
sired, panels  and  generators  can  be 
furnished  separately,  the  former  equip- 
ment with  brackets  for  wall  mounting. 
(Bulletin  60012A.)  Generators  for  di- 
rect connection  are  also  furnished,  the 
mechanical  and  electrical  layouts  being 
such  as  to  suit  the  plant  for  which  the 
generators  are  intended.  See  adv 
Pages  1203-1223.— Adv. 


General  Gas-Electric  Co.,  Hanover,  Pa. 
“Genco  Light." 

Globe  Electric  Co.,  368  Broadway,  Mil- 
waukee, Wis.  “Globe." 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 

Desplaines  St.,  Chicago,  111. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S." 
Holt  Farm  Light  Co.,  Toledo,  Ohio. 
“Holt." 

Kewanee  Private  Utilities  Co.,  Kewanee, 
111.  “Kewanee." 

Kohler  Co.,  Kohler,  Wis.  “Kohler  Au- 
tomatic." 

Lalley  Light  Corp.,  Detroit,  Mich.  “Lal- 
ley  Light." 

Langstadt -Meyer  Co.,  Appleton,  Wis. 
Lauson- Lawton  Co.,  De  Pere,  Wis. 
‘Wisconsin." 

Lister  & Co.  (Canada).  Ltd..  R.  A..  58 
Stewart  St..  Toronto.  Ont.,  Can.  “Lis- 
ter-Bruston." 

Litscher  Lite  Corn..  1138-40  Monroe  Av-\, 
Grand  Ranids.  Mich.  “Litscher  Lite." 
Main  Electric  Co..  Cleveland,  Ohio 
“Main-Power-Light." 

Marco  Power  & Light  Corp*.  2230  Michi- 
gan Ave.,  Chicago,  111. 

Matthews  Co.,  The,  Port  Clinton.  Ohio. 
“Ker-O-El." 

Matthews  Engineering  Co . Sandusky. 

Ohio.  “Matthews  Full  Automat’c." 
Mayhew  Co..  867  Meipecke  Ave..  Mi’wau- 
kee,  Wis.  “Mayhewr." 

Merrell  Co..  Toledo.  Ohio. 

Northlite  Mfg.  Co.,  Chippewa  Falls,  Wis. 
“Northlite.” 

Owen  & Co.,  R.  M..  1825  S.  Michigan 
Ave.,  Chicago.  111.  “Owen.” 

Perfection  Storage  Battery  Co..  500  E 
40th  St..  Chicago,  111.  “Perfection." 
“Jupiter." 

Perkins  Corp..  Mishawaka.  Ind.  (wind- 
mill-driven) “Perkins." 

Petroleum  Engrn^  & Mfg.  Co..  120  Broad- 
way, New  York.  N.  Y.  “Penmac" 
Phelps  Light  & Power  Co..  Rock  Island. 
111.  “Phelps." 

Piersen  Mfg.  Co..  The,  700  E.  8th  St  . 
Topeka.  Kans. 

Premier  Electric  Co..  3800-3810  Ravens- 
wood  Ave..  Chicago.  111.  “Premier." 
Pyke  Motor  & Yaeht  Co.,  Ltd..  374  Notre 
Dame  St.,  W.,  Montreal.  Que.,  Can. 
RADIANT  MFG.  CO.,  Water  & Perry 
Sts..  Sanduskv.  Ohio.  Radiant  electrie 
light  and  power  plant,  300  watts.  (15 
lamps,  carries  9 extra  without  dif- 
ficulty); also  IVz  Kw.,  and  3 Kw..  sizes 
—all  32  volts:  Clear  light,  no  flicker. 
Lights  direct  or  from  batteries.  Ex- 
tremely well  built,  attractive  and  sim- 
ple to  operate.  Lowest  priced  direct - 
connected,  water-cooled  plant  made. — 
Adv. 

Regal  Gasoline  Engine  Co.,  Coldwater. 
Mich.  “Regalite." 

Roberts-Hamilton  Co..  413  S.  4th  St.. 

Minneapolis.  Minn.  “Rohaeo." 

Rural  Electric  Equipment  Co..  Canton, 
Pa.  “Reeco." 

Simms  Magneto  Co..  The,  East  Orange. 
N.  J.  “Homelite." 

Simplex  Utilities  Corn.,  360  Madison 
Ave..  New  York,  N.  Y.  “Simplex." 

Star  Dynamo  Co..  Jefferson  City.  Mo. 

Star*  ” 


expected  that  this  same  design  with- 
out any  change  whatever  will  be  stand- 
ard for  many  years  to  come.  The  sets 
give  such  excellent  and  satisfactory 
service  everywhere  that  the  manufac- 
turers naturally  feel  a certain  pride  in 
offering  them,  knowing  fully  that  the 
results  will  be  gratifying.  Large  num- 
bers are  daily  operating  on  gasoline, 
kerosene,  distillate  and  natural  gas. 
Aside  from  the  advantages  of  the  spe- 
cial type  of  generator  which  was  de- 
veloped with  - a view  to  provide  a 
simple  and  at  the  same  time  reliable 
product,  one  of  the  recommending  fea- 
tures of  the  Universal  outfit  lies  in  the 
fact  that  the  generator  is  connected  to 
the  Universal  4 cycle  4 cylinder  engine. 
This  engine  operates  with  a turbine 
light  smoothness  which  insures  a steady 
and  flickerless  light.  The  size  4 K W 
(meaning  4,000, watts)  has  been  arrived 
at  as  the  most  useful  in  the  average  of 
sizes  and  admirably  adapts  it  to  the 
following  service;  Town,  store,  house 


Universal  4 K.  W.  Generating  Set 


and  farm  lighting;  boat  lighting; 
searchlights  for  boats,  contractors  or 
wreckers,  etc.;  wireless  telegraphy, 
moving  picture  machines.  battery 
charging,  etc.  It  is  supplied  in  both 
stationary  and  portable  combination, 
in  a voltage  to  suit  the  work  and 
equipped  for  gasoline,  kerosene  or  gas. 
A high  grade  construction  throughout 
is  one  of  our  “safety  first"  points,  ev- 
ery detail  being  properly  designed  and 
constructed.  Adjustments  are  provided 
for  the  parts  requiring  occasional  ad- 
justment to  take  up  the  wear.  Smaller 
parts  hardened  to  prevent  wear  and 
large  wearing  surfaces  mark  the  dis- 
tinction of  the  Universal  engine.  The 
generating  sets  can  be  supplied  in 
either  60  or  110  volts.  Bulletin  No.  30 
describing  and  illustrating  the  aDove 
product  will  be  furnished  on  request 
without  charge.  Adapted  to  any  instal- 
lation that  comes  within  the  range  of 
its  capacity.  See  display  adv.  page 
1328.— Adv. 

Universal  Products  Co.,  Oshkosh,  Wis. 

Upco." 

Western  Cable  & Light  Co.,  Baldwin, 
Wis.  “Wesco." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Willy8  Light  Division  of  the  Electric 
Auto-Lite  Corp.,  Toledo,  Ohio.  “Willys 
Light." 


o I earns  motor  Mig.  Co.,  Box  252,  Luding 
ton,  Mich.  “De  Luxe."  “Simplex." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hvd 
Park,  Boston,  Mass. 

Sunbeam  Electric  Mfg.  Co.,  Evansville 
Ind.  “Sunbeam  Farm-LIte." 

Superior  Engineering  Co.,  Inc.,  332  3r 
Ave.,  Pittsburgh,  Pa. 

Swartz  Electric  Co.,  Indianapolis,  In< 
“Swartz -Light." 

Tilley,  J.  B..  Pen  Yan,  N.  Y.  “Perfect. 

Unllectric  Corp..  Detroit,  Mich. 

United  Engine  Co.,  St.  Joseph  & Hosme 
Sts.,  Lansing,  Mich. 

Universal  Battery  Co.,  3410-3424  S.  La 
Salle  St.,  Chicago.  111.  “Universal." 

UNIVERSAL  MOTOR  CO.,  Oshkosh 
manufacturers  of  The  Universa 
4 K.  W.  Electric  Generating  Set.  Note 
for  its  simplicity,  reliability  am 
smoothness  of  operation.  Every  phas 
of  the  field  of  requirements  of  a sub 
stantial  generating  set  was  fully  con 
sidered  in  the  design  of  the  Universal 
the  engineers  who  gave  much  specia 
time  and  study  before  deciding  on  i 
design  have  evolved  a set  which  hai 
proven  out  in  practice  to  cover  all  tha 
could  be  desired  and  it  can  be  full: 


FARM-O  LITE. — Trade  name  for  farm 
lighting  plants  manufactured  by  the  Acme 
Engineering  Co.,  Louisville,  Ky. 

FARM  SERVICE  UNITS,  PROTECTIVE. 

—Where  service  is  taken  from  a high-ten- 
sion line  for  farms  or  other  consumers, 
the  transformer  and  accessories  may  be 
mounted  on  a single  pole  or  structure 
placed  at  a suitable  point.  The  protective 
equipment  is  often  arranged  as  a unit  and 
includes  primary  fuses,  lighting  arrestor, 
choke  coil,  disconnecting  switch,  and  per- 
haps a meter  box.  The  fuses  and  arrester 
must  be  of  a type  which  will  be  service- 
able without  a disproportionate  cost.  The 
arrester  is  usually  of  the  horn-gap  type 
with  resistance  in  circuit  to  ground,  and 
the  fuse  is  of  the  expulsion  or  chemical 
tube  type.  A meter  housing  is  provided 
where  there  is  no  suitable  building  avail- 
able for  the  meter. 

Such  sets  are  made  for  all  line  voltages 
from  5.000  to  33,000  volts,  inclusive,  though 
it  is  not  usual  to  And  farm  service  lines 
operated  at  voltages  above  13.200. 

Manufacturers: 

Canadian  Fairbanks-Morse  Co..  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 
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DELTA-STAR  ELECTRIC  CO.,  2433-24. D 
Fulton  St.,  Chicago,  111.  The  Delta- 
Star  "Unit  Type"  single  phase,  high 
tension.  farm  power  and  lighting 
equipment.  Is  intended  for  the  use  of 
farmers  and  those  situated  in  places 
where  city  circuits  cannot  conveniently 
be  tapped.  It  is  designed  for  use  in 
connection  with  cross-country  trans- 
mission lines,  and  consists  of  a double 
pole  switching,  lightning  arrester, 
choke  coil  and  primary  fusing  element, 
complete  with  two  steel  cross-arms  and 
operating  mechanism,  shown  In  cut  be- 
low. These  are  designed  for  mounting  on 


Delta-Star  Unit  Type  Farm  Service 
Equipment 


a standard  wooden  pole  to  be  furnished 
by  the  user,  or  on  an  expanded  steel 
pole  that  can  be  furnished  by  this 
company  as  a part  of  the  equipment. 
Single  phase  switching  and  protective 
equipment  consists  of  two  single  pole 
elements  with  a mechanically  inter- 
locked operating  mechanism.  Both 
blades  are  simultaneously  operated  by 
a handle  located  for  convenient  use 
from  the  ground  level.  Fuses,  choke 
coils,  switch  blades  and  line  side  horn 
of  lightning  arresters  are  mounted  on 
one  shaft,  and  rotate  90°.  Operating 
handle  near  ground  can  be  lbcked  in 
"on"  or  "oft"  position.  Connections 
from  operating  handle  to  switch  are 
galvanized  steel  .wires  of  the  same 
type  as  used  for  operating  railway  in- 
terlocking signals,  and  are  strong  and 
positive  in  action.  Three  phase  equip- 
ment can  be  had  if  desired.  Primary 
fuses  are  of  the  carbontetrachlorlde 
type,  so  rated  in  relation  to  trans- 
former that  they  will  only  blow  in  case 
of  actual  trouble.  On  short  circuit 
conditions,  fuses  open  in  0.013  sec. 
When  switch  is  open,  entire  switching, 
arrester,  choke  coil  and  fusing  element 
are  fully  disconnected  from  supply  cir- 
cuit. Current  taken  from  high  ten- 
sion transmission  lines  for  farm  use 
can  be  used  for  house  and  barn  light- 
ing. kitchen  and  stock  barn  pumps, 
cooking  and  housecleaning  apparatus, 
irrigation,  operating  milking  machines 
and  cream  separators,  refrigeration, 
chums  and  butter  workers,  etc. — Adv. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  "Three 
E." 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

HI- VOLTAGE  EQUIPMENT  CO.,  Cleve- 
land, Ohio.  Manufacturers  of  air 
break  switches,  lightning  arresters, 
choke  coils,  high  voltage  fuses,  dis- 
connecting switches,  outdoor  bus  sup- 
ports, steel  sub-station  structures, 
crossarms.  Hi-Voltage  sub-station 
equipment  for  farm  units.  These  sub- 
station equipments  for  farm  installa- 
tions include  Hi-Voltage  switch,  light- 
ning arrester  and  fuse  together  with 
the  complete  mounting.  The  switch  is 
designed  to  break  any  load  and  Is  of 


the  same  general  construction  as  the 
standard  Hi-Voltage  switch.  In  the 
design  of  these  farm  equipments  spe- 
cial care  has  been  taken  to  produce 
apparatus  which  is  absolutely  safe  in 
the  hands  of  inexperienced  operators. 
— Adv. 

ROYAL  ELECTRIC  MFG.  CO..  556-606 
E.  40th  St.,  Chicago,  111.  "Royal." 

SCHWEITZER  & CONRAD,  INC.,  4431- 
443Sl  Rave  ns  wood  Ave.,  Chicago,  111. 
"S.  & C." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

FARM  UTILITY  POWER  STANDS  AND 
ATTACHMENTS. — The  machinery  used  on 
the  farm  frequently  cannot  be  grouped  to- 
gether, to  be  driven  by  a single  motor 
through  a countershaft.  Where  such  ma- 
chines as  grinders,  separators,  churns, 
saws  and  grindstones  are  scattered  among 
the  farm  buildings  or  yard  a single  port- 
able motor  or  two  may  be  used  to  drive 
any  of  them.  A popular  power  stand  Is 
a motor  base  mounted  on  an  adjustable 
tripod.  Ropes  or  rods  for  anchoring  are 
supplied  with  the  stand  or  truck.  The 
motor  usually  has  a pulley  for  belt  drive, 
although  a flexible  shaft  and  coupling 
is  occasionally  used  for  direct  drive. 

Manufacturers: 

A-C  Electrical  Mfg.  Co..  The,  4th  St., 
U.  B.  B’dg.,  Dayton,  Ohio. 

Alamo  Farm  Light  Co.,  703  Tower  Bldg., 
Chicago,  111. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal.  Que.,  Can. 

Dayton  Fan  & Motor  Co.,  Monument  & 
Meigs  Sts.,  Dayton,  Ohio.  "Dayton." 

Dclco-Light  Co.,  Dayton,  Ohio.  "Delco- 
I ight." 

EMERSON  ELECTRIC  MFG.  CO..  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Litscher  Lite  Corp.,  1138-40  Monroe  Ave., 
Grand  Rapids.  Mich. 

MASTER  ELECTRIC  CO.,  TIJE,  460 
Bacon  St.,  Dayton,  Ohio.  "Master." 

Mayhew  Co.,  867  Meinecke  Ave.,  Milwau- 
kee. Wis. 

ROBBINS  & MYERS  CO..  THE.  La- 
gonda  Ave.  & Leah  St.,  Springfield. 
Ohio. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

FAR-OPERATIVE  VALVE  CO.— 2 Rec- 
tor St.,  New  York,  N.  Y.  Manufacturer  of 
electrically  operated  and  other  valves. 
Business  established  1920.  President,  John 
H.  Allen;  vice-president  and  general  man- 
ager. E.  P.  Pennebaker;  secretary.  W.  F. 
Madill;  treasurer,  Conrad  H.  Koellhoffer. 
Factory,  Jersey  City,  N.  J. 

FARREL  FOUNDRY  A MACHINE  CO.— 

Armenia,  Conn.  Manufacturer  of  bearings, 
clutches,  gears  and  pinions  and  other 
power  transmission  equipment.  Business 
established  1848.  President,  Charles  F. 
Bliss:  vice-presidents.  Franklin  Farrel.  Jr., 
Walter  Perrp:  secretary.  George  C.  Bry- 
ant; treasurer.  Alton  Farrel;  sales  man- 
ager. Harry  D.  Temporal.  Main  office, 
25  Main  St.,  Ansonla.  Conn.  Factories. 
Ansonia.  Conn.,  Buffalo.  N.  Y.  Branch  of- 
fice, 802  Swetland  Bldg.,  Cleveland,  Ohio. 

FARRINGTON  A CO.,  INC.— 28-30  Grand 
St..  Mount  Vernon.  N.  Y.  Manufacturer 
of  springs.  President,  H.  L.  Farrington: 
secretary,  A.  W.  Jones;  treasurer,  G.  P. 
Harrington. 

FASTENERS,  FLEXIBLE  TUBING.— A 

metal  collar  with  a saw-tooth  edge  on  one 
end  that  is  slipped  over  the  end  of  flexible’ 
nonmetallic  conduit  or  tubing  (or  "loom") 
that  projects  Into  switch  boxes  or  switch 
and  cutout  cabinets  and  holds  the  tubing 
from  pulling  out  of  the  box  or  cabinet 
by  having  the  teeth  bite  into  the  fabric 
of  the  tubing.  These  fasteners  are  very 
easily  anplied  and  provide  a firm  hold  on 
the  tubing.  They  are  sometimes  called 
"loom  clips." 

Manufacturers: 

E.  & B.  Mfg.  Co.,  The.  965  Woodward 
Ave.,  Detroit,  Mich.  "Neco." 

EFFICIENCY  ELECTRIC  CO.,  THE. 
East  Palestine,  Ohio. 
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NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Pipe-Tafflets."  (Exclusive  distrib- 
utor, Hart  & Hegeman  Mfg.  Co.,  342 
Capitol  Ave.,  Hartford,  Conn.) 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury.  Conn. 

FASTFEED  DRILL  A TOOL  CORP.— 

Toledo,  Ohio.  Manufacturer  of  twist  drills, 
reamers,  etc.  President,  M.  W.  Mix;  vice- 
president,  J.  D.  McGrath;  secretary  and 
treasurer,  H.  D.  Robbins.  Main  office  and 
factory,  Toledo,  Ohio.  Branch  office,  21 
Murray  St.,  New  York,  N.  Y. 

FAUCETS,  ELECTRIC  WATER  HEAT- 
ING.— See  Heaters,  electric,*  water,  in- 
stantaneous or  faucet  type. 

FAULT  FINDERS. — These  are  Instru- 
ments for  locating  faults  in  telephone, 
telegraph  and  power  circuits.  They  are 
usually  special  forms  of  portable  testing 
sets.  See  Testing  sets,  portable  (battery, 
bridge  and  galvanometer  type);  also  Test- 
ing sets,  portable  (exploring  coll,  inter- 
rupter and  telephone  type). 

FAULT  SEARCHER. — A variety  of  a 
fault  finder  or  testing  outfit  used  In  con- 
nection with  submarine  cable  work.  When 
a cable  is  being  pulled  up  to  locate  the 
fault  and  repair  it,  the  fault  searcher, 
which  is  located  on  the  ship,  indicates  the 
point  in  the  cable  at  which  the  fault  is 
located  as  it  passes  aboard  ship. 

FAULTLESS. — Trade  name  for  guy  an- 
chors manufactured  by  the  Faultless 
Anchor  & Mfg.  Co.,  Centerburg,  Ohio. 

FAULTLESS. — Trade  name  for  adjust- 
able lighting  fixtures  manufactured  by  the 
Sterling  Stamping  Co.,  Sterling,  111. 

FAULTLESS. — Trade  name  for  electric 
washing  machines  and  air  compressors 
manufactured  by  the  Vulcan  Mfg.  Co.,  1511 
Cypress  St.,  Kansas  City,  Mo. 

FAULTLESS  ANCHOR  A MFG.  CO. 
THE. — Centerbury,  Ohio.  Manufacturer  of 
guy  anchors.  President,  C.  Bowen;  vice- 
president  and  general  manager,  H.  T.  Blos- 
ser;  secretary  and  treasurer,  F.  C.  Bishop. 

FAULTLESS  RUBBER  CO.,  THE.— Ash- 
land, Ohio.  Manufacturer  of  rubber  sun- 
dries and  specialties.  President  and 
treasurer,  T.  W.  Miller;  vice-president,  P. 
A.  Myers;  secretary,  I.  L.  Miller;  general 
manager,  C.  E.  Campbell;  sales  manager, 
W.  H.  Balch. 

FAUNT  LE  ROY  ELEVATOR  CO.— Bal- 
timore, Md.  Manufacturer  of  electric  ele- 
vators. 

FAURE  PLATES. — A type  of  lead  stor- 
age-battery plates  in  which  the  lead  grid 
of  the  plate  is  used  as  a holder  and  con- 
ductor for  active  material  applied  to  the 
plate  as  a paste,  hence  often  called  the 
"pasted  plate."  This  has  practically  sup- 
planted the  original  Plants,  or  "formed," 
plate.  The  various  manufacturers  of  stor- 
age batteries  have  adopted  numerous  char- 
acteristic designs  of  grid  for  holding  the 
paste.  Also  see  Plants  plates;  Batteries, 
storage. 

FAVORITE. — Trade  name  for  die  stocks 
manufactured  by  the  S.  W.  Card  Mfg.  Co., 
Mansfield,  Mass. 

FAVORITE. — Trade  name  for  boiler  tube 
cleaners  and  soot  blowers  manufactured  by 
the  Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo,  N.  Y. 

FAWCUS  MACHINE  CO.— 2820  Smallman 
St.,  Pittsburgh,  Pa.  Manufacturer  of  gears 
and  shaft  couplings.  Business  established 
1900.  President,  Eliot  A.  Kebler;  vice- 
president,  George  E.  Shaw;  secretary,  A.  A. 
Alees,  Jr.;  treasurer,  T.  J.  Haley;  manager, 
A.  F.  Cooke;  sales  manager,  E.  P.  Cooke. 
Factories,  Pittsburgh  and  Ford  City,  Pa. 

FAY  A EGAN  CO.,  J.  A. — Cincinnati, 
Ohio.  Manufacturer  of  motor-driven  wood- 
working machines.  Business  established 
1830.  President,  L.  R.  Egan;  vice-president, 
S.  P.  Egan;  secretary,  W.  S.  Green;  treas- 
urer. A.  A.  Faber;  general  manager,-  C.  P. 
Egan;  sales  manager,  F.  L.  Egan.  Main 
office,  705-755  W.  Front  St.,  Cincinnati. 
Ohio.  Branch  offices,  714  Lexington  Bldg., 
Baltimore,  Md.;  313  Oliver  Bldg.,  Boston, 
Mass.;  887  Ellicott  Square  Bldg.,  Buffalo. 
N.  Y.;  Chattanooga,  Tenn.;  6S5  Continental 
& Commercial  Bank  Bldg.,  Chicago,  111.; 
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Denver,  Colo.;  Detroit,  Mich.;  Fayetteville, 
N.  C.;  Jacksonville,  Fla.;  Los  Angeles,  Cal.; 
Louisville,  Ky. ; Minneapolis,  Minn.;  New 
Orleans,  La.;  13-21  Park  Row,  New  York, 
N.  Y.;  327  Water  St.,  Pittsburgh,  Pa.;  46-48 
S.  Front  St.,  Portland,  Ore.;  139  Townsend 
St.,  San  Francisco,  Cal.;  3204  1st  Ave., 
Seattle,  Wash.;  9 Amherst  Ave.,  St.  Louis, 
Mo.;  2026  N.  9th  St.,  Sheboygan,  Wis. 

F.  B.  ELECTRIC  6.  MFG.  CO. — Detroit, 
Mich.  Manufacturer  of  automobile  testers, 
battery-charging  panels,  etc.  President,  J.  | 
W.  Fitzgerald;  vice-president,  D.  J.  Burns; 
secretary  and  treasurer,  W.  M.  Chamberlin. 
Main  office,  119  E.  Atwater  St.,  Detroit, 
Mich.  Branch  offices,  90  West  St.,  New 
York,  N.  Y.;  Bourse  Bldg.,  Philadelphia,  Pa. 

F,  C.  M. — Trade  name  for  plug  fuse  cut- 
out bases  manufactured  by  the  Fernando 
C.  Mesa  Co.,  Coit  St.  & Chancellor  Ave., 
Irvington,  N.  J. 

F.  D.  W. — Trade  name  for  fire  alarm  sys- 
tems manufactured  by  the  Fire  Detecting 
Wire  Corp.,  2 W.  46th  St.,  New  York.  N.  Y. 

FE. — The  form  Fe  is  the  chemical  symbol 
for  the  metallic  element  iron.  It  is  a con- 
traction of  ferrum,  the  Latin  name  for  iron. 

FEARLESS.— Trade  name  for  electric 
dishwashers  manufactured  by  the  Fearless 
Dishwasher  Co.,  Inc.,  176-179  Colvin  St., 
Rochester,  N.  Y. 

FEARLESS  DISHWASHER  CO.,  INC.— 

176-179  Colvin  St.,  Rochester,  N.  Y.  Manu- 
facturer of  motor-driven  dishwashers. 
Business  established  1901.  President,  Al- 
bert N.  Beal;  vice-president  and  treasurer, 
Elizabeth  M.  Beal;  secretary  and  general 
manager,  William  B.  Barley.  Sales  repre- 
sentatives, Harvey  Brett,  239  W.  36th  St., 
New  York,  N.  Y.;  Fred  S.  Campbell,  173 
Jessie  St.,  San  Francico,  Cal. 

FEASTER  FILM  FEED  CO.— New  York, 
N.  Y.  Manufacturer  of  film  feed  machines. 

FEATHERWEIGHT.— Trade  name  for 
soldering  irons  manufactured  by  the  Asso- 
ciated Engineers  Co.,  180  N.  Dearborn  St., 
Chicago.  111. 

FEATHERWEIGHT.— Trade  name  for 
motor-generators  manufactured  by  J.  H. 
Hallberg,  25  W.  45th  St.,  New  York,  N.  Y. 

FEDCO. — Trade  name  for  electrical  por- 
celain products  manufactured  by  the 
Federal  Porcelain  Co..  Carey,  Ohio. 

FEDERAL. — Trade  name  for  armored 
cable  and  flexible  steel  conduit  manufac- 
tured by  the  Federal  Armored  Cable  Co., 
609  W.  48th  St.,  New  York,  N.  Y. 

FEDERAL. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Federal  Battery 
Mfg.  Corp.,  Owen  Bldg.,  Washington,  D.  C. 

FEDERAL. — Trade  name  for  electric 
signs,  wiring  devices,  labor-saving  devices, 
alarm  systems,  etc.,  manufactured  by  the 
Federal  Electric  Co.,  8700  S.  State  St.,  Chi- 
cago, Dl. 

FEDERAL. — Trade  name  for  electric 
spot  and  butt  welders  manufactured  by  the 
Federal  Machine  & Welder  Co.,  Dana  Ave., 
Warren,  Ohio. 

FEDERAL. — Trade  name  for  miniature 
incandescent  lamps  manufactured  by  the 
Federal  Miniature  Lamp  Division,  National 
Lamp  Works  of  General  Electric  Co.,  920 
S.  Michigan  Ave.,  Chicago,  111.,  and  6 E. 
39th  St.,  New  York,  N.  Y. 

FEDERAL. — Trade  name  for  electric  en- 
gravers manufactured  by  the  Federal  Prod- 
ucts Corp.,  393  Harris  Ave.,  Providence, 
R.  I. 

FEDERAL. — Trade  name  for  radio  trans- 
mitters manufactured  by  the  Federal  Tele- 
graph Co.,  812  Hobart  Bldg.,  San  Francisco, 
Cal. 

FEDERAL. — Trade  name  for  telephone, 
telegraph  and  radio  apparatus  manufac- 
tured by  the  Federal  Telephone  & Tele- 
graph Co.,  Buffalo,  N.  Y. 

FEDERAL. — Trade  name  for  electrical 
engraving  machine  manufactured  by  the 
Production  Equipment  Co.,  Inc.,  5 Union 
Sq.,  New  York,  N.  Y. 

FEDERAL  ARMORED  CABLE  CO.— 609 
W.  48th  St.,  New  York,  N.  Y.  Manufac- 
turer of  armored  cable  and  flexible  steel 
conduit.  Business  established  1919.  Gen- 
eral manager,  Harry  B.  Mulliken;  sales 
manager,  William  H.  Toop. 

FEDERAL  BATTERY  MFG.  CORP.— 
Owen  Bldg.,  Washington,  D.  C.  .Manufac- 
turer of  storage  batteries.  Business  estab- 
lished 1920.  President  and  general  manager, 


Richard  B.  Owen;  secretary,  B.  F.  Garvey; 
treasurer,  William  H.  Benjamin.  Main  of- 
fice, OWen  Bldg.,  Washington,  D.  C. 
Branch  office  and  warehouse.  Federal  Bat- 
tery Service,  Inc.,  1314  Ninth  St.,  N.  W., 
Washington,  D.  C.  District  office,.  Federal 
Battery  Service,  Inc.,  1624  Venango  St., 
Philadelphia,  Pa. 

FEDERAL  BEARINGS  CO.— Poughkeep- 
sie, N.  Y.  Manufacturer  of  ball  bearings. 
President,  J.  W.  Schatz;  vice-president, 
treasurer  and  general  manager,  H.  A. 
Schatz;  secretary,  G.  H.  Schatz;  sales  man- 
ager, H.  T.  Petersen.  Exclusive  distrib- 
utor, F.  M.  Cobbledeck  Co.,  693  Mission  St., 
San  Francisco,  Cal. 

FEDERAL  ELECTRIC  CO.— Chicago,  111. 
Manufacturer  of  electric  wiring  devices, 
signs,  labor-saving  devices  and  alarm  sys- 
tems. Business  established  1901.  Presi- 
dent, John  F.  Gilchrist;  secretary  and 
treasurer,  J.  M.  Gilchrist;  general  manager, 
H.  I.  Markham,*'  sales  manager,  C.  B. 
Graves.  Main  office,  8700  S.  State  St.,  Chi- 
cago, III.  Factories,  Chicago,  111.,  and  New 
York,  N.  Y.  Branch  offices,  507  N.  Eutaw 
St.,  Baltimore,  Md. ; 2113  3rd  Ave.,  Bir- 
mingham, Ala.;  80  Boylston  St.,  Boston, 
Mass.;  Electric  Bldg.,  Buffalo,  N.  Y.;  240 
N.  High  St.,  Columbus,  Ohio;  415  17th  St., 
Denver,  Colo.;  199  Jefferson  Ave.,  E.,  De- 
troit, Mich.;  224  N.  Meridian  St.,  Indianap- 
olis, Ind.;  1417  Grand  Ave.,  Kansas  City. 
Mo.;  134  W.  Short  St.,  Lexington,  Ky.;  126 
S.  3rd  St.,  Louisville,  Ky.;  436  Public  Serv- 
ice Bldg.,  Milwaukee,  Wis.;  1215  Nicollet 
Ave.,  Minneapolis,  Minn.;  204  Charles  St., 
New  Orleans,  La.;  627  W.  43rd  St.,  New 
York,  N.  Y.;  208  Weaver  Bldg.,  Oklahoma 
City,  Okla.;  534  Paxton  Block,  Omaha,  Neb.; 
331  Oak  St.,  Portland,  Ore.;  1627  Sansom 
St.,  Philadelphia,  Pa.;  203  Stanwix  St., 
Pittsburgh,  Fa.;  91  New  Montgomery  St., 
San  Francisco,  Cal. ; 1200  Pine  St.,  St. 

Louis,  Mo.;  147  E.  6th  St.,  St.  Paul,  Minn.; 
2715  Elliott  Ave.,  Seattle,  Wash. 

FEDERAL  HARDWARE  & ELECTRIC 

CO. — Everett,  Mass.  Manufacturer  of  pull- 
chain  sockets.  S.  S.  Grady,  secretary. 

FEDERAL  LAMP  DIVISION,  NATIONAL 
LAMP  WORKS  OF  GENERAL  ELECTRIC 
CO. — Manufacturer  of  miniature  incan- 
descent lamps.  Two  separately  organized 
divisions  as  follows:  Chicago,  920  S.  Mich- 
igan Ave.,  H.  D.  Laidley,  general  manager; 
New  York,  N.  Y.,  6 E.  39th  St.,  H.  K.  Annin, 
general  manager. 

FEDERAL  MACHINE  6.  WELDER  CO. 

— Dana  Ave.,  Warren,  Ohio.  Manufactur- 
er of  electric  spot  and  butt  welders.  Pres- 
ident, T.  H.  Kane;  vice-president,  H.  C. 
Milligan;  secretary  and  treasurer,  Z.  A. 
McBerty;  general  manager,  F.  P.  McBerty. 
Main  office  and  factory,  Warren,  Ohio. 
Branch  offices,  401  New  Garfield  Bank 
Bldg.,  Cleveland,  Ohio;  1724  Dime  Bank 
Bldg.,  Detroit,  Mich.;  15  S.  Clinton  St.,  Chi- 
cago, 111.;  Board  of  Trade  Bldg.,  Indianap- 
olis, Ind.;  613  Lincoln  Bldg.,  Philadelphia, 
Pa.;  932  Oliver  Bldg.,  Pittsburgh,  Pa.;  17 
Battery  PI.,  New  York,  N.  Y.;  311  Falls 
St.,  Niagara  Falls.  N.  Y.;  92  Pearl  St., 
Boston,  Mass.;  Builders  Exchange  Bldg., 
Minneapolis,  Minn.;  406  San  Fernando 
Bldg.,  Los  Angeles,  Cal.;  817  Mission  St., 
San  Francisco,  Cal.;  1021  N.  Broadway,  St. 
Louis,  Mo. 

FEDERAL  MFG.  CO.,  INC. — Boston, 
Mass.  Manufacturer  of  aluminum  solder 
and  blow  torches.  President,  Lester  L. 
‘Lasher;  secretary  and  treasurer,  D.  Allen 
Lenk.  Main  office,  27  Haymarket  Sq.,  Bos- 
ton, Mass.  Factory,  Lynn,  Mass.  Branch 
offices,  Grand  Central  Palace,  New  York, 
N.  Y.;  30  W.  Walton  PI.,  Chicago,  111.;  1337 
Schofield  Bldg.,  Cleveland,  Ohio;  1037 
Monadnock  Bldg.,  San  Francisco,  Cal. 

FEDERAL  PORCELAIN  CO.,  THE.— 
Carey,  Ohio.  Manufacturer  of  electrical 
and  special  porcelain  products.  Business 
established  1917.  President,  E.  C.  Edwards; 
treasurer,  C.  G.  Spencer;  general  manager, 
R.  G.  Spencer.  Sales  representative,  Fed- 
co  Sales  Co.,  1170  Broadway,  New  York, 
N.  Y. 

FEDERAL  POWER  COMMISSION.— The 

Federal  Power  Commission,  created  by  the 
Federal  Water  Power  Act  (which  see)  is 
composed  of  Secretary  of  War  John  W. 
Weeks,  chairman.  Secretary  of  Agriculture 
Henry  C.  Wallace  and  Secretary  of  the 
Interior  Albert  B.  Fall.  Oscar  C.  Merrill 
has  been  appointed  executive  secretary  of 
the  Commission.  Lieut. -Col.  William  Kelly, 
engineer  officer,  and  MaJ.  L.  W.  Call,  chief 
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counsel.  The  Commission  has  established 
offices  in  the  new  Interior  Department 
Building  in  Washington,  D.  C.  The  country 
has  been  divided  into  five  districts  with 
headquarters  and  branch  offices  to  be  main- 
tained as  follows:  No.  1,  Washington, 
D.  C.;  No.  2,  St.  Paul,  Minn.;  No.  3,  St. 
Louis,  Mo.;  No.  4,  Denver,  Colo.;  No.  5, 
San  Francisco,  Cal. 

The  Commission  has  an  appropriation  of 
$100,000  for  1920-21,  but  a recent  ruling  by 
the  comptroller  of  the  treasury  holds  that 
none  of  this  may  be  used  for  the  employ- 
ment of  clerical,  technical  or  other  personnel, 
so  the  Commission  has  to  depend  upon  such 
help  as  may  be  loaned  by  the  War,  Agricul- 
ture and  Interior  Departments.  Within  two 
weeks  of  the  signing  of  the  bill,  applications 
for  permits  totaling  almost  half  a million  hp. 
of  water  power  development  had  been 
made.  Applications  filed  with  the  Commis- 
sion prior  to  Jan.  1,  1921,  numbered  137 
involving  a net  total  of  12,901,131  hp. 
These  projects  are  nearly  all  by  public 
service  companies  and  only  a small  part 
(about  2%)  industrial  companies.  By  April 
1,  1921,  this  number  had  increased  to  200 
projects,  involving  a total  of  13,536,431  hp. 
The  work  of  the  Commission  had  at  that 
time  reached  the  stage  of  granting  pre- 
liminary permits  and  licenses,  16  of.  which 
have  been  granted,  10  of  which  were  for 
hydroelectric  plants  and  6 for  transmission 
lines. 

FEDERAL  PRODUCTS  CORP.— 393  Har- 
ris Ave.,  Providence,  R.  I.  Manufacturer 
of  electric  engravers.  President,  Paul  E. 
Aldrich;  vice-president  and  sales  manager, 
Everett  S.  Hartwell;  secretary,  H.  B. 
Cross;  treasurer  and  general  manager,  L. 
C.  Tingley.  Sales  representative.  Manufac- 
turers Sales  Co.,  Detroit,  Mich. 

FEDERAL  SIGNAL  CO — Albany,  N.  Y. 
Manufacturer  of  railway  and  mine  signal- 
ing systems.  Business  established  1904. 
President,  A.  H.  Renshaw;  vice-presidents. 
F.  Pruyn,  E.  Seitz;  secretary,  F.  Pruyn;‘ 
treasurer,  W.  C.  Vanderpoel.  Main  office 
and  factory,  Albany,  N.  Y.  Branch  offices, 
1129  Monadnock  Block,  Chicago,  111.;  52 
Vanderbilt  Ave.,  New  York,  N.  Y.  Sales 
representative,  Consolidated  Equipment  Co., 
Ltd.,  263  St.  James  St.,  Montreal,  Que.,  Can. 

FEDERAL  TELEGRAPH  CO.— San 
Francisco,  Cal.  Manufacturer  of  radio 
equipment.  Business  established  1910. 
President,  R.  P.  Schwerin;  vice-president, 
Leon  Bocquerez;  secretary^  Augustus  Tay- 
lor; treasurer,  J.  E.  Godcharles.  Main 
office,  812  Hobart  Bldg.,  San  Francisco, 
Cal.  Factory,  Palo  Alto,  Cal.  Branch  of- 
fice, 400  Homer  Bldg.,  Washington,  D.  C. 

FEDERAL  TELEPHONE  & TELE- 
GRAPH CO. — Buffalo,  N.  Y.  Manufacturer 
of  telephone,  telegraph  and  radio  apparatus. 
President,  B.  G.  Hubbell;  vice-presidents, 
C.  L.  Ingham,  Byron  L.  Moore;  secretary, 
H.  M.  Dixon;  treasurer.  G.  H.  Raymond; 
sales  manager,  M.  A.  Kelly. 

FEDERAL  WATER-POWER  ACT.— After 
an  eight-year  struggle  in  which  Congress 
had  been  seeking  to  enact  legislation  to 
safeguard  the  public  interest  and  also  to 
encourage  private  enterprise  in  water- 
power development  under  United  States 
Government  jurisdiction,  the  Federal  Water 
Power  Act  was  passed  by  the  House  of 
Representatives  on  May  4,  tfie  Senate  on 
May  28,  and  signed  by  President  Wilson  on 
June  11,  1920.  It  is  expected  that  this  act 
will  stimulate  water-power  development,  ?.s 
it  assures  permission  under  reasonable  re- 
strictions to  develop  and  operate  water- 
power projects  for  at  least  50  years,  with 
provision  for  repayment  of  the  net  invest- 
ment at  that  time  if  continued  operation  is 
not  granted.  The  many  uncertainties  and 
almost  lack  of  definite  policy  regarding 
power  development  on  navigable  streams 
and  on  public  lands  are  terminated  by  the 
clear  policy  laid  down  in  the  act. 

The  act  provides  for  a Federal  Power 
Commission,  to  be  composed  of  the  Secre- 
taries of  War,  the  Interior  and  Agriculture, 
and  to  have  authority  over  all  matters  per- 
taining to  the  water-power  development 
along,  from  or  in  navigable  waters  of  the 
United  States  or  upon  any  part  of  the  pub- 
lic lands  and  reservations  of  the  United 
States  (including  the  territories)  or  for  the 
utilization  of  the  surplus  water  from  any 
Government  dam.  The  Commission  is  au- 
thorized to  appoint  an  executive  secretary 
at  a salary  of  $5,000  a year  and  may  re- 
quest the  President  to  detail  an  officer  of 
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the  Engineer  Corps  as  engineer  officer.  The 
duties  of  both  are  to  be  prescribed  by  the 
Commission. 

The  Commission  is  also  authorized  to 
collect,  record  and  publish  data  concern- 
ing the  water  resources  of  any  region  to  be 
developed.  It  may  issue  preliminary  per- 
mits allowing  applicants  three  years  in 
which  to  make  examination  of  water-power 
projects,  to  prepare  plans  and  to  make 
financial  arrangements.  The  Commission 
may  also  issue  licenses  for  a period  of  50 
years  from  the  expiration  of  the  prelimi- 
nary permits  and  may  reserve  projects 
which  in  its  opinion  should  be  developed 
by  the  United  States  itself.  Preference 
must  be  given  to  states  and  municipalities 
over  private  companies  or  individuals  as 
developers  of  water  powers.  Provisions 
are  made  to  aid  irrigation,  for  the  con- 
struction of  locks  and  for  the  building  of 
headwater  storage  reservoirs  to  prevent 
floods. 

At  the  expiration  of  the  50-year  license 
the  Federal  Government  has  the  option  of 
purchasing  the  plant,  by  paying  the  li- 
censee his  net  investment,  or  issuing  a 
new  license  to  the  original  licensee  or  to  a 
new  licensee,  who  shall  pay  the  original 
owner  his  net  investment.  The  licensee 
shall  pay  the  Government  reasonable  annual 
charfees  fixed  by  the  Commission,  for  the 
cost  of  the  administration.  Regulation  of 
the  rates  and  service  by  the  state  public 
service  commissions  is  provided  for,  and 
excess  profits  not  reached  in  this  way  will 
be  controlled  by  the  Commission.  Severe 
penalties  are  provided  for  the  infraction  of 
this  law.  Also  see  Federal  Power  Com- 
mission. 

FEE  & MASON. — 81  Beekman  St.,  New 
York,  N.  Y.  Manufacturer  of  conduit  fit- 
tings. Business  established  1891.  Partner- 
ship, Thomas  Fee  and  Thomas  Mason. 

FEED  CUTTERS  AND  GRINDERS 
MOTOR-DRIVEN. — In  this  type  of  machine 
the  motor  is  usually  mounted  on  and  is  a 
part  of  the  frame  of  the  cutter  or  grinder 
and  the  motor  shaft  is  geared  or  direct- 
connected  to  the  shaft  carrying  the  cutting 
or  grinding  knives.  These  machines  are 
much  used  on  the  farm  for  preparing  feed 
for  live  stock  and  poultry.  They  are  also 
called  ensilage  or  silage  cutters  and  grind- 
ers. Fibrous  materials,  like  hay,  are  cut. 
while  grains  are  ground,  a different  shaped 
rending  member  being  used  for  grinding 
that  may  be  interchanged  for  the  cutting 
knives. 

Manufacturers: 

Bauer  Bros.  Co.,  The,  Springfield,  Ohio. 

“Scientific.’*  I 

Gump  Co.,  B.  F.,  431-437  S.  Clinton  St., 

Chicago,  111.  “Bar-Nun.” 

Sprout,  Waldron  & Co.,  Muncy,  Pa. 

FEED  WATER,  BO  I LER.— Boiler  feed 
water  is  that  water  supplied  to  a boiler 
in  which  it  is  to  be  evaporated  into  steam. 
It  is  essential  from  the  standpoint  of  effi- 
ciency and  wear  and  tear  on  the  boiler  that 
the  feed  water  be  as  free  from  impurities 
as  is  possible.  Very  often  there  is  no  pure 
water  supply  near  a power  plant  and  it  is 
then  necessary  to  treat  the  water  in  some 
manner  before  it  is  introduced  into  the 
boilers. 

Water  is  known  as  hard  or  soft  water, 
according  to  the  amount  and  character  of 
the  minerals  it  contains.  The  hardness  of 
water  is  known  as  temporary  and  perma- 
nent hardness,  respectively.  Temporary 
hardness  can  be  removed  by  boiling  when 
the  dissolved  carbon  dioxide  is  expelled, 
breaking  up  the  bicarbonates  held  in  solu- 
tion and  finally  throwing  into  suspension 
or  depositing  the  carbonates  of  lime  and 
magnesia  in  excess  of  their  solubility  for 
the  particular  water.  Permanently  hard 
water  requires  further  treatment  before  it 
can  be  used  in  the  boilers. 

In  general,  there  are  three  ways  in  which 
the  water  may  be  treated,  depending  large- 
ly on  the  size  of  the  plant  and  the  expendi- 
ture warranted.  For  rather  small  plants 
there  are  numerous  boiler  compounds  for 
treating  the  water  while  in  the  boiler.  See 
Compounds,  water  treating.  If  the  water 
is  very  hard  or  if  the  plant  is  a large  one, 
feed-water  purifiers  may  be  used.  These 
are  an  auxiliary  apparatus  that  treats  the 
water  before  it  reaches  the  boiler.  See 
Feed-water  purifiers.  Very  bad  water  that 
contains  injurious  matter  such  as  acid,  salt, 
etc.,  that  would  act  on  the  boiler  or  feed- 
water  heater  to  cause  rapid  deterioration 
may  be  treated  in  an  evaporator.  This  is 


merely  a distilling  apparatus,  that  evapo- 
rates all  of  the  water  and  then  condenses 
the  steam  so  that  it  may  be  used  in  the 
boiler.  The  construction  of  the  evaporator 
is  such  that  the  impurities  do  not  injure  it 
as  mqch  as  they  would  in  a boiler  where 
the  temperature  is  higher,  and  it  may  also 
be  cleaned  easily.  See  Evaporators,  power 
plant.  In  some  plants  where  very  large 
quantities  of  water  have  to  be  treated  it 
is  found  desirable  to  have  a separate  treat- 
ing plant  adjacent  to  the  boiler  room.  This 
is  a special  and  more  elaborate  form  of 
purifier,  but  is  more  frequently  called  a 
water-softening  plant.  It  may  consist  of 
several  large  tanks  in  which  the  water  is 
subjected  to  the  action  of  chemicals,  the 
precipitate  settling  slowly  and  the  purified 
and  filtered  water  passing  on.  See  Water- 
softening apparatus. 

FEED-WATER  HEATERS.— Feed-water 
heaters,  as  their  name  implies,  are  used 
for  heating  the  boiler  feed  water  before  it 
passes  to  the  boiler.  They  also  act  as 
feed-water  purifiers  to  a certain  extent  be- 
cause certain  minerals  contained  in  water 
are  deposited  or  thrown  down  on  heating. 

There  are  three  general  classes  of  fecd- 
water  heaters,  known  as  exhaust  steam,  five 
steam  and  flue-gas  heaters,  respectively. 
The  first  operates  on  exhaust  steam,  the 
feed  water  and  st^am  being  separated  from 
each  other  at  all  times  and  are  able  to  heat 
the  water  up  to  about  212°  F.  They  are 
similar  in  principle  to  a surface  condenser 
but  have  boiler  feed  water  substituted  for 
circulating  water.  Live-steam  heaters,  if 
of  the  open  type,  permit  the  steam  and  the 
feed  water  to  mix  together  as  in  a jet  con- 
denser: if  of  the  closed  type,  steam  and 
water  are  separated.  The  water  is  heated 
up  to  the  temperature  of  the  boiler  con- 
tents. In  the  flue-gas  heaters  the  fe^d 
water  Is  heated  by  part  of  the  heat  remak- 
ing in  the  gases  and  smoke  after  passing 
the  boiler  before  entering  the  chimney: 
since  this  heat  would  otherwise  be  wasted, 
these  heaters  are  usually  called  economiz- 
ers, which  see. 

All  types  of  heaters  consist  of  a number 
of  tubes  or  trays  or  equivalent  surface  by 
which  the  feed  water  is  brought  into  inti- 
mate contact  with  the  exhaust  or  live  steam 
or  flue  gases.  The  oDen  type  of  heater  is 
much  like  a Jet  condenser  in  general  ar- 
rangement. being  a large  rect>frgu’ar  box  or 
cylindrical  tank  large  enough  to  provide  a 
little  storage  eapaeitv  for  feed  water,  ns 
the  boiler-feed  pumps  usually  draw  direct 
from  the  heater.  Closed  heaters  are  built 
like  surface  condensers,  usually  havin'? 
straight  tubes.  In  some  makes  the  tubes 
are  corrusrat^d,  in  others  coiled,  or  with  a 
single  U-bend.  The  tubes  are  always  care- 
fully expended  fast  In  the  tube  sheets. 

Bv  heating  the  water  as  It  comes  in  con- 
tact with  th°  steam  or  hot  cods  or  tubes 
some  of  the  impurities  are  driven  off  or 
precipitated.  All  feed-water  heaters  act. 
therefore,  as  waW  purifiers  to  some  extent. 
However,  the  precipitation  of  scale-formlne 
elements  Interferes  with  the  transfer  of 
heat  from  the  steam  to  the  feed  water  so 
that  the  efficiency  of  the  heater  may  be 
jeopardized  unless  the  trays  or  heater  sur- 
faces are  kept  clean.  This  also  means  that 
it  mny  be  more  profitable  to  treat  the  water 
for  impurities  before  It  passes  to  the  feed, 
water  heater.  Tn  economizers  the  outsides 
of  the  tubes  are  almost  continually  scraped 
by  motor-driven  scrapers  to  prevent  accu- 
mulation of  soot,  which  is  a heat  Insulator. 
Manufacturers: 

Alberger  Pumo  & Condenser  Co..  140 
Cedar  St.,  New  York.  N.  Y.  “Wain- 
wright.” 

American  District  Steam  Co.,  N.  Tona- 
wanda.  N.  Y.  “Adsco.” 

Beggs  & Co..  James.  36  Warren  St.,  New 
York.  N.  Y. 

B^rry  Engineering  <”o..  The  6m- 32  Cros- 
by St..  Chester,  Pa. 

Brennan  & Co.,  John,  24th  St.  & M.  C. 

R.  R..  Detroit.  Mich.  “Delroit  ” 

Brownell  Co.,  The.  N.  Findlay  St.,  Day- 
ton,  Ohio. 

General  Ventilating  Co.,  162  N.  Clinton 
St..  Chicago,  111. 

Goldie  & McCulloch  Co.,  Ltd..  The,  Galt. 
Ont.,  Can. 

Graver  Corp..  East  Chicago.  Tnd. 
Griscom-Russell  Co.,  The,  2119  West  St. 
Bldg..  New  York.  N.  Y.  “Massillon,” 
“G-R.” 

Harrbs  &'  Co.,  Arthur,  212  Curtis  St., 
Chicago,  111. 


Heine  Safety  Boiler  Co.,  5316  Marcus 
Ave.,  St.  Louis,  Mo. 

Hoppes  Mfg.  Co.,  The,  Belmont  & Larch 
Sts.,  Springfield,  Ohio. 

Houston,  Stanwood  & Gamble  Co.,  The, 
Cincinnati,  Ohio.  “Easy -Cleaned,  ’ 
“Simplex.” 

H.  S.  B.  W.-Cochrane  Corp.,  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

National  Pipe  Bending  Co.,  The,  River 
& Lloyd  Sts.,  New  Haven,  Conn. 
“National.” 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Ohio  Body  & Blower  Co.,  Swartwout  Spe- 
cialty Division,  Cleveland,  Ohio. 
Patterson-Kelley  Co.,  Inc.,  The,  28  Cort- 
landt  St.,  New  York,  N.  Y.  “Patter- 
son - Berry  man.  ” 

Platt  Iron  Works,  Dayton,  Ohio. 

Power  Plant  Specialty  Co.,  Monadnock 
Block,  Chicago,  111.  “Vater.” 

Ross  Heater  & Mfg.  Co.,  Inc.,  1407  West 
Ave.,  Buffalo,  N.  Y. 

Schutte  & Koerting  Co.,  1166  Thompson 
St.,  Philadelphia,  Pa.  “S  & K.“ 
Superheater  Co.,  The,  17  E.  42nd  St., 
New  York,  N.  Y.  “Elesco.” 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Webster  & Co.,  Warren,  Camden,  N.  J. 
Wheeler  Condenser  & Engineering  Co.. 
C&rt6r6t  -N  J 

Wheeler  Mfg.  Co.,  C.  H.,  Lehigh  & Sedg- 
ley  Aves.,  Philadelphia,  Pa. 

Worthington  Pumf>  & Machinery  Co.,  115 
Broadway,  New  York,  N.  Y. 

FEED-WATER  PURIFIERS.  — Water 
softeners  and  purifiers  treat  the  boiler 
water  before  It  enters  the  boiler.  The 
boiler  is  an  evaporator  and  is  most  efficient 
only  when  used  as  such.  Scale  interferes 
with  the  transfer  of  heat  from  furnace 
gases  to  boiler  contents,  thus  lowering  the 
efficiency  and  encouraging  injury  to  heating 
surfaces. 

There  are  many  compounds  for  treating 
the  boiler  water  while  in  the  boiler,  like- 
wise materials  which  are  placed  in  the 
boiler  to  lessen  the  amount  of  scale  that 
adheres  to  the  boiler  surfaces;  see  Com- 
pounds, water  treating.  Water  purifiers, 
however,  are  pieces  of  apparatus  external 
and  separate  from  the  boiler.  All  feed 
water  passes  through  them.  They  filter 
the  water  and  usually  heat  it  also,  with 
live  or  exhaust  steam  or  both,  while  chem- 
icals are  added,  to  counteract  and  throw 
down  In  precipitation  the  scale-forming 
constituents  in  the  water.  The  chemical 
treatment  is  effected  by  time  and  tempera- 
ture, The  chemicals  added  and  the  quan- 
tity are  determined  by  chemical  analysis. 
The  feed-water  purifiers  are  usually  cylin- 
drical tanks  containing  a series  of  trays. 
When  the  water  is  heated  or  In  some  cases 
filtered,  the  suspended  materials  and  im- 
purities are  deposited  on  the  trays  or  in  a 
separate  compartment. 

Scientific  water  treatment  pays.  The  re- 
moval of  scale-forming  substances  results 
in  fuel  saving,  maintenance  of  higher 
boiler  capacity,  safer  conditions  and  allows 
a boiler  to  remain  in  service  longer  without 
having  to  be  taken  out  of  service  for  scale 
removal.  Also  see  Evaporators,  power 
plant;  Water-softening  apparatus. 

Manufacturers: 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Harris  & Co.,  Arthur,  212  Curtis  St.,  Chi- 
cago, 111. 

Hoppes  Mfg.  Co.,  The,  Belmont  & Larch 
Sts.,  Springfield,  Ohio. 

International  Filter  Co.,  1st  National 
Bank  Bldg.,  Chicago.  111.  “Hot-Flow.” 
Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

National  Pipe  Bending  Co.,  The,  River  & 
Lloyd  Sts.,  New  Haven,  Conn.  “Na- 
tional.” 

Patterson-Kelley  Co.,  Inc.,  The,  28  Cort- 
landt  St.,  New  York,  N.  Y.  “Patter- 
son-Berryman.” 

Permutit  Co.,  The,  440  4th  Ave.,  New 
York,  N.  Y. 

Power  Plant  Specialty  Co..  Monadnock 
Block,  Chicago,  111.  “Vater.” 

Scaife  & Sons  Co..  William  B.,  Pittsburgh, 
Pa.  “We-Fu-Go“,  “Scaife.” 

Webster  & Co.,  Warren,  Camden,  N.  J. 
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FEED- WATER  REGULATORS.  — Auto- 
matic feed-water  regulators  do  with  pre- 
cision what  can  be  only  done  haphazard 
and  erratically  by  hand.  A man  cannot  see 
through  the  steel  of  a pipe  or  boiler  so  he 
guesses  how  wide  to  open  the  valve  in  the 
feed-water  pipe.  The  automatic  feed-water 
regulator  controls  the  supply  scientifically. 

By  controlling  feed-water  supply  auto- 
matically, just  the  right  amount  of  water 
is  fed  to  the  boiler  at  the  right  time.  A 
sudden  demand  for  steam  is  not  met  by 
flooding  the  boiler  with  too  much  water 
and  so  creating  a still  further  drop  In  steam 
pressure.  Instead  the  regulator  aims  to 
utilize  the  heat-storage  capacity  of  the 
boiler. 

By  using  automatic  feed -water  regulators 
a fuel  saving  around  4%  is  obtained  be- 
cause of  the  higher  average  feed -water 
temperature.  Every  11*  P.  increase  in 
feed-water  temperature  is  equivalent  to 
about  1%  saving  of  fuel.  The  boiler  is 
subjected  to  less  wear  and  tear  as  the 
temperature  changes  due  to  the  incoming 
water  are  less  than  when  the  feed  is  hand- 
con trolled.  The  steaming  capacity  of  boil- 
ers is  increased,  while  the  steam  pressure 
tends  to  be  steadier.  With  fuel  prices  as 
high  as  they  are  now,  an  automatic  feed- 
water  regulator  should  pay  for  itself  in 
less  than  six  months. 

The  regulator  usually  acts  to  control  the 
stroke  or  speed  of  the  feed-water  pumps. 
It  operates  to  maintain  a constant  level, 
and  as  the  level  of  water  decreases  due  to 
steaming  when  the  boiler  is  loaded  a bal- 
anced weight  or  float  operates  the  valve  to 
increase  the  pump  speed  the  required 
amount.  When  the  water  gets  too  high 
the  pump  steam  valve  is  closed  and  no 
more  water  is  delivered  until  the  level  has 
again  dropped. 

Manufacturers: 

American  Steam  Gauge  & Valve  Mfg.  Co., 
208  Camden  St.,  Boston,  Mass.  "Amer- 
ican.” 

Berry  Engineering  Co.,  The,  610-32  Cros- 
by St.,  Chester,  Pa. 

Burrows  Mfg.  Co.,  York,  Pa.  “Burrows." 

Chaplin  Fulton  Mfg.  Co.,  The,  28-34  Penn 
Ave.,  Pittsburgh,  Pa.  “Vigilant.” 

Crosby  Steam  Gage  & Valve  Co..  Boston, 
Mass.  “Bosworth.” 

Ford  Regular  Corp,  405  Broome  St.,  New 
York.  N.  Y. 

Foster  Engineering  Co.,  109-117  Monroe 
St..  Newark,  N.  J. 

Kitts  Mfg.  Co..  Oswego.  N.  Y.  “Kitts.” 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Neptunus  Supply  Co..  73  Front  St.,  New 
York,  N.  Y.  “Erfmann.” 

Northern  Equipment  Co.,  110  W.  11th  St., 
Erie.  Pa.  “Copes.” 

S-C  Regulator  Mfg.  Co.,  The,  Fostoria, 
Ohio.  “S-C.” 

Squires  Co.,  The  C.  E.,  E.  40th  St.  & 
Kelley  Ave.,  Cleveland,  Ohio. 

Thermoid  Rubber  Co.,  Trenton,  N.  J. 
“Thermoid.” 

Watts  Regulator  Co.,  252  Lowell  St.. 
Lawrence.  Mass.  “Lawrence.” 

FEEDER,  ELECTRIC.— A cable,  wire  or 
circuit  In  a distribution  system,  by  means 
of  which  energy  is  supplied  to  or  fed  to  a 
certain  point  of  the  system.  In  interior 
wiring  where  it  relates  to  a circuit,  it  is  a 
circuit  that  supplies  one  section  of  the 
building  or  one  floor,  running  from  the 
main  switchboard  to  the  distributing  board 
on  the  floor. 

FEEDER  REGULATORS.— See  Regulat- 
ors, feeder  voltage. 

FEEDER  WIRE  OR  CABLE.— See  Wire 
or  cable,  feeder. 

FELT  CUSHIONS,  GASKETS  AND 
WICKS. — To  prevent  abrasion  of  polished 
surfaces  felt  cushions  or  pads  are  common- 
ly placed  on  the  bottom  of  table,  piano  and 
desk  lamps,  desk  fans,  desk  telephones, 
desk  clamp  push  buttons,  etc.  As  extrane- 
ous sound  absorbers  and  ear  cushions  felt 
is  sometimes  applied  to  telephone  receivers. 
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To  exclude  dust  it  is  used  as  a gasket  un- 
der the  edges  of  instrument  covers  or  for 
packing  at  bearing  ends.  Small  motors  are 
commonly  lubricated  by  means  of  an  oil  or 
grease  cup  fastened  below  the  bearing; 
the  lubricant  is  drawn  to  the  bearing  sur- 
face by  a wick  which  Is  often  of  felt. 

Manufacturers: 

Advance  Felt  & Cutting  Co..  322  S.  Jef- 
ferson St.,  Chicago,  111.  “Advance.” 

Auburn  Leather  Goods  Co.,  Auburn,  N.  Y. 

Bacon  Felt  Co.,  Winchester,  Mass. 
“Bacon.” 

Barwood  Mfg.  Co..  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  “Barwood.” 

BOOTH  FELT  CO.,  INC.,  463-467  19th 
St.,  Brooklyn,  N.  Y.  Felt  for  electrical 
purposes  is  cut  by  this  company  into 
any  size  or  form,  and  in  any  quanti- 
ties, from  a few  to  millions.  Absolute 
accuracy  is  one  of  the  vital  factors  in 
this  class  of  work.  As  a result  of 
years  of  experience  and  constant  im- 
provement, the  proper  equipment  and 
dies  have  been  developed  which  insure 
the  line,  accurate  work  required  in 
making  felt  parts  for  electrical  work. 
A careful  study  has  also  been  made 
of  the  different  grades  of'  felts  best 
suited  for  various  purposes,  from  heavy 
duty  motors  to  electric  light  bulbs. 
These  felts  are  bought  from  different 
mills  that  specialize,  thus  securing  the 
necessary  qualities,  weights  and  thick- 
nesses. See  display  pages  1309  and 
1325. — Adv. 

Chicago  Leather  & Mercantile  Co.,  1848- 
50  W.  14th  St.,  Chicago.  111. 

Continental  Felt  Co.,  64-66  E.  11th  St.. 
New  York.  N.  Y. 

Eastern  Felt  Co..  Winchester,  Mass. 

Excelsior  Leather  Washer  Mfg.  Co.,  Inc. 
921  W.  State  St.,  Rockford.  III.  “X-L.” 

Gasket  Supply  Co.,  The,  1729  Ludlow  St., 
Philadelphia,  Pa. 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago.  111. 

Hoffeld  & Co.,  R.,  61-69  Carroll  St.,  Buf- 
falo. N.  Y. 

Johns-Manville,  Inc..  Madison  Ave.  & 
41st  St..  New  York.  N.  Y. 

Paige  & Co.,  Frank  E.,  68  Essex  St.,  Bos- 
ton, Mass. 

Phoenix  Specialty  Mfg.  Co.,  48-50  Duane 
St.,  New  York,  N.  Y. 

Star  Felt  Cutting  Co.,  The,  260  69th  St., 
Brooklyn,  N.  Y. 

FENDERS,  ELECTRIC  RAILWAY  CAR 

— Fenders  are  very  necessary  equipment  of 
all  street  railway  cars  and  are  frequently 
required  on  interurban  cars  where  the  lat- 
ter operate  for  considerable  distances  over 
city  streets.  It  is  a device  attached  to  the 
car  or  truck  to  either  pick  up  or  push  aside 
a person,  object  or  obstruction  in  the  path 
of  the  car,  and  is  of  two  general  types, 
protruding  and  nonprotruding.  * They  are 
also  classified  into  automatic,  i.  e.,  dip- 
ping down  to  the  track  when  a projecting 
guard  or  gate  is  struck,  to  pick  up  the  ob- 
ject struck,  or  nonautomatic,  which  type 
Is  permanently  carried  in  a fixed  position 
as  close  to  the  rails  as  possible  to  catch  or 
push  aside  an  object  struck  by  the  car. 

Manufacturers: 

Canadian  Brakeshoe  Co.,  Ltd..  101  Belvi- 
dere  St.,  Sherbrooke,  Que.,  Can. 

Root  Spring  Scraper  Co.,  The,  Kalamazoo. 
Mich. 

FEN  IX. — Trade  name  for  resistance  wire 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

FENNER. — Trade  name  for  dental  lamp 
and  inspection  lamp  manufactured  by 
Frank  W.  Morse,  289  Congress  St.,  Boston, 
Mass. 

FERALUN. — Trade  name  for  safety  stair 
treads  manufactured  by  the  American 
Abrasive  Metals  Co..  Hudson  Terminal 
Bldg.,  New  York,  N.  Y. 

FERONIC. — Trade  name  for  resistance 
wire  manufactured  by  the  Branford  Elec- 
tric Co.,  Iqc.,  9 Church  St.,  New  York. 
N.  Y. 

FERRANTI  METER  & TRANSFORMER 
MFG.  CO„  LTD.  — Toronto,  Ont.,  Can. 
Manufacturer  of  electrical  indicating  in- 
struments and  transformers.  Business  es- 
tablished 1909.  President,  A.  W.  Tait;  vice- 
president,  treasurer  and  general  manager, 
George  C.  Royce:  secretary,  Fred  W.  Roun- 
tree. Main  office,  26  Noble  St.,  Toronto, 
Ont..  Can.  Branch  offices  and  warehouses, 
Halifax,  N.  S.,  Langside  & Notre  Dame 
Sts.,  Winnipeg,  Man.,  Can.  District  offices. 
128  Bleury  St.,  Montreal,  Que.,  Can.;  Tim- 
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mins,  Ont.,  Can.;  Galgary,  Alta.,  Can.;  358 
Water  St.,  Vancouver,  B.  C.,  Can. 

FERRENEWO. — Trade  name  for  valves 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

FERRIC  OXIDE. — The  most  common 
oxide  of  iron  found  in  nature.  Its  chemical 
formula  is  FetO»,  and  it  contains  (when 
quite  pure)  70%  of  iron.  Called  mineralog- 
ically  red  hematite  or  simply  hematite. 
Brown  hematite  is  the  same  combined  with 
water,  2 Fe*0».  3 H*0;  also  called  limonlte. 

FERRO. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

FERRO-ALLOYS. — Crude  alloys  of  iron 
with  other  elements.  They  are  used  chiefly 
in  making  steel,  either  as  deoxidizing 
agents  or  to  incorporate  an  alloying  ele- 
ment in  the  steel,  a small  amount  of  the 
ferro-alloy  being  added  to  the  molten  steel 
just  before  casting.  Ferromanganese  and 
ferrosilicon  deoxidize  steel  by  reason  of  the 
greater  affinity  bf  manganese  and  silicon 
for  oxygen  than  of  iron  for  oxygen.  The 
oxides  of  manganese  and  silicon  thus 
formed  rise  to  the  top  of  the  bath  in  the 
form  of  slag.  Other  important  ferro-alloys 
are  ferrochromium,  ferrotungsten,  ferro- 
molybdenum,  ferrovanadium,  ferro-uraaium, 
ferrophosphorus,  ferrotitanium  and  ferroce- 
rium.  Most  of  the  ferro-alloys  are  manu- 
factured in  the  electric  furnace,  reducing 
the  elements  from  their  oxides,  along  with 
a large  proportion  of  iron.  A large  part  of 
the  ferromanganese,  however,  is  made  by 
smelting  in  the  blast  furnace.  The  ferro- 
alloys usually  contain  a considerable  per- 
centage of  carbon  in  addition  to  the  iron 
and  the  alloying  element,  part  of  the  carbon 
used  for  reducing  being  absorbed  by  the 
alloy.  Some  of  the  ferro-alloys  must  be 
partially  refined  to  remove  excess  of  car- 
bon. 

FERROCASE. — Trade  name  for  bell-ring- 
ing transformers  manufactured  by  the  Kil- 
lark  Electric  Mfg.  Co.,  3940-46  Easton  Ave., 
St.  Louis,  Mo. 

FERROMAGNETIC  BODIES.  — Those 
whose  permeability  is  large,  of  the  same 
order  as  Iron.  Iron  and  most  of  its  alloys 
belong  to  this  group.  Also  see  Permeability. 

FERRULES,  FUSE.— Ferrules  are  the 
cylindrical  metal  caps  on  the  ends  of  any 
cartridge  type  fuse  rated  up  to  60  amperes. 
They  serve  as  the  terminals  through  which 
contact  is  made  with  the  fuse  element  In- 
side the  cartridge  when  the  fuse  is  in  place 
in  the  clips  of  the  fuse  block  or  cutout 
base.  In  the  nonrenewable  type  cartridge 
fuse  the  ferrules  are  securely  fastened  to 
the  fiber  enclosing  tube;  in  the  renewable 
type  the  ferrules,  or  at  least  one  of  them, 
can  be  unscrewed  from  the  tube  to  give 
access  to  the  fuse  element.  Above  60  am- 
peres cartridge  fuses  have  knife-blade  ter- 
minal contacts  instead  of  ferrule  contacts. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

CRESCENT  ELECTRIC  CO.,  Mountain 
Grove,  Mo. 

Delaware  Hard  Fibre  Co.,  Wilmington. 
Del.  “D.  H.  Egyptian.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago*,  111. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

PATTON-MACGUYER  CO.,  31  Mathew- 
son  St.,  Providence,  R.  I. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

FERRULES,  MISCELLANEOUS,  BRASS 
AND  COPPER. — These  ferrules  are  widely 
used  for  various  electrical  purposes  where 
they  form  a part  of  conducting  equipment 
and  also  for  use  on  tools,  switch  sticks, 
etc.,  where  they  are  used  for  mechanical 
purposes,  usually  between  the  handle  and 
the  tool  proper.  Such  ferrules  are  made  in 
various  diameters,  thicknesses  and  lengths 
to  suit  the  dimensions  required.  When 
they  form  a part  of  conducting  equipment 
copper  is  usually  employed,  but  when  used 
only  for  mechanical  purposes  brass  is  more 
commonly  used. 

*’  Manufacturer#: 

AMERICAN  BRASS  CO..  414  Meadow  St., 
Waterbury,  Conn. 

Bay  State  Stamping  Co.,  380  Chandler 
St.,  Worcester,  Mass. 

Chicago  Ferrule  & Nut  Co.,  878-880  Llll 
Ave.,  Chicago,  111. 
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FERRY  MFG.  CO 2113  S.  4th  St.,  St. 

Louis.  Mo.  Manufacturer  of  battery  sepa- 
rators, plates  and  battery  supplies. 

FEWPART. — Trade  name  for  push  button 
sw.iches  manufactured  by  the  Trumbull 
Electric  Mfg.  Co.,  Plainville,  Conn. 

F-F. — Trade  name  for  battery  charging 
equipment,  remagnetizers,  insulated  wire 
strippers,  electric  arc  soldering  irons  and 
transformers  manufactured  by  the  France 
Mfg.  Co.,  10325  Berea  Rd.t  Cleveland,  Ohio. 

FIBER. — Fiber  is  a hard,  dense  material 
made  of  vegetable  fiber,  cotton  rag  stock 
or  cotton  cellulose,  by  treating  with  zinc 
chloride  and  other  chemical  reagents. 
When  rags  are  used  they  are  cut  into 
shreds,  cooked  in  rotating  boilers,  and 
beaten  into  a pulp.  The  pulp  is  then 
treated  with  chemicals  and  manipulated  in 
heavy  presses  and  rolls  to  give  the  final 
forms.  The  coloring  is  obtained  by  using 
mineral  pigments  or  aniline  colors.  While 
in  the  pulp  stage,  fiber  is  often  treated 
with  Bakelite  and  other  compounds,  and  a 
great  many  grades  of  fiber  are  thus  pro- 
duced. The  chemical  and  water  used  are 
not  always  completely  removed  by  the  roll- 
ing process  or  even  when  the  finished 
material  is  compressed  into  slabs  or  tubes 
under  great  pressure.  It  absorbs  water 
quite  freely,  taking  up  nearly  50%  of  its 
weight  in  24  hours,  and  for  this  reason  is 
confined  to  moderate  voltages  as  an  insu- 
lating material.  The  resistivity  is  on  the 
order  of  10T  to  1010  ohm-cm.  Its  dielectric 
strength  given  by  different  observers  has 
quite  a variation,  depending  largely  on  the 
dryness  and  manufacture,  and  ranges  all 
the  way  from  3540  to  16,000  volts  per  mm. 
Fiber  is  attacked  by  strong  acids,  but  Is 
not  soluble  in  oil  or  water.  When  it  soaks 
up  water  it  sw'ells  and  upon  drying  it  warps 
badly  and  even  cracks.  It  has  a tensile 
strength  of  from  10,000  to  20,000  lbs.  per 
sq.  in.  and  compressive  strength  of  35,000 
to  60,000  lbs.  per  sq.  in.  It  can  be  sawed, 
sheared,  turned,  threaded,  bent,  punched, 
etc.  It  is  made  into  various  shapes,  such 
as  rods,  tubes,  and  sheets  at  the  time  of 
manufacture,  and  other  special  forms  used 
in  the  electrical  industry,  like  conduit  and 
pipe,  bushings,  cleats,  handles,  gears, 
blocks,  rings,  etc.,  are  also  made. 

FIBER  CONDUIT. — See  Conduit,  under- 
ground, fiber. 

FIBER  CONDUIT  F I T T I N G S.— See 

Bends,  elbows  and  other  fittings,  fiber  con- 
duit. 

FIBER  OLITIC.— Trade  name  for  light- 
ing fixtures  manufactured  by  the  National 
Plastic  Relief  Co.,  330  Main  St.,  Cincinnati, 
Ohio. 

FIBER  SHEET,  RODS,  TUBES  AND 
TUBING. — There  are  three  principal  forms 
into  which  fiber  is  made  at  the  time  of 
manufacture,  and  from  these  all  other 
forms  of  the  finished  product  are  made. 
These  are  sheets,  rods,  and  tubes  or  tubing. 
In  the  process  of  manufacture  the  cotton 
cellulose,  which  is  the  pulp  rolled  into  a 
form  similar  to  blotting  paper,  is  passed 
through  an  acid  bath,  which  acts  as  a 
parchmentizing  agent,  and  transforms  it 
into  fiber.  A leaching  process  is  required 
to  remove  this  acid,  and  this  frequently 
requires  a very  long  time.  The  material 
_is  pressed  into  the  desired  shapes  and 
'sizes  and,  after  drying,  is  rolled  and  put 
away  for  seasoning. 

Fiber  is  made  in  several  grades  and  de- 
grees of  hardness  and  flexibility  to  meet 
the  various  requirements.  Fiber  in  the 
form  of  sheetsf  rods  and  tubes  is  machined, 
bent  and  pressed  into  hundreds  of  articles, 
many  of  which  are  very  important  in  thq 
electrical  field.  Some  of  the  principal 
forms  which  are  described  elsewhere  are: 
Insulating  parts  for  ignition  systems,  mo- 
tors and  generators;  switch  handles  and 
bases,  socket  bushing  and  insulating  lin- 
ings; cartridge-fuse  shells,  underground 
conduits,  bushings,  cleats,  push  buttons, 
gears,  etc. 

Manufacturers: 

American  Vulcanized  Fibre  Co.,  Wilming- 
ton, Del.  “Vul-Cot.” 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Barwood  Mfg.  Co.,  L.  J.,  Stonehatn 
Branch,  Boston  80,  Mass.  “Barwood. ” 

BRANDYWINE  FIBRE  PRODUCTS  CO., 
P.  O.  Box  122,  Wilmington,  Del. 

Campbell  Fibre  Co.,  Stanton,  Del. 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 


Continental  Fibre  Co.,  Newark.  Del. 
“Bakelite-Dilecto,”  **Continental-Bake- 
lite,”  “Conite.” 

Delaware  Hard  Fibre  Co.,  Wilmington, 
Del.  “Egyptian.” 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
“Diamond  F.” 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Fa. 

Elastoid  Fibre  Co.,  The,  Waltham,  Mass. 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hard  Fibre  & Insulation  Corp.,  96-104 
Spring  St.,  New  York,  N.  Y. 

INTERNATIONAL  MICA  CO..  37th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
“Imico.” 

Johns-Manville.  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y. 

Keystone  Fibre  Co.,  Yorklyn,  Del. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

National  Fibre  & Insulation  Co.,  York- 
lyn, Del.  “Old  Hickory,”  “Super  Sea- 
soned,” “S-S.” 

Rogers  Fibre  Co.,  121  Beach  St.,  Boston, 
Mass.  “Leatheroid.” 

Rogers  Paper  Mfg.  Co.,  Inc.,  The,  219 
Hartford  Rd.,  South  Manchester,  Conn. 
“Nux.” 

St.  Louis  Paper  Can  & Tube  Co.,  4400 
Union  Blvd.,  St.  Louis,  Mo. 

Spaulding  & Sons  Co.,  Inc.,  J.,  300 

Wheeler  St.,  T o n a w a n d a,  N.  Y. 
“Cocheco.” 

Spiro  Mfg.  Co.,  The  C.,  68  E.  131st  St., 
New  York.  N.  Y.  “Uniq.” 

Standard  Fibre  Co.,  11  Miller  St.,  Somer- 
ville, Mass. 

Thorn,  W.  J.,  296  Talbot  St.,  London. 
Ont.,  Can. 

Wilmington  Fibre  Specialty  Co.,  Wil- 
mington. Del.  “Wilmington  Fibre.” 

FIBRE  CLAD. — Trade  name  for  weather- 
proof wire  manufactured  by  the  Peerless 
Insulated  Wire  & Cable  Co.,  90  West  St., 
New  York,  N.  Y. 

FIBRE  CONDUIT  CO.,  THE.— Orange- 
burg, N.  Y.  Manufacturer  of  underground 
fiber  conduit.  Business  established  1893. 
President,  S.  R.  Bradley;  vice-president  and 
general  manager,  A.  M.  Cregier;  secretary 
and  treasurer,  F.  J.  Frost;  eastern  sales 
manager,  E.  F.  Norton;  western  sales  man- 
ager, W.  W.  Smythe.  Main  office  and  fac- 
tory, Orangeburg,  N.  Y.  Branch  offices, 
101  Park  Ave.,  New  York,  N.  Y.;  Monad- 
nock  Block,  Chicago,  111.  Sales  representa- 
tives, S.  B.  Condit,  Jr.,  & Co.,  Boston, 
Mass.;  Pacific  States  Electric  Co.,  San 
Francisco,  Cal.;  Los  Angeles,  Cal.;  Port- 
land, Ore.;  Seattle,  Wash.;  Southern  Job- 
bers Supply  Co.,  New  Orleans,  La.;  E.  G. 
DeWald,,Salt  Lake  City,  Utah. 

FIBREDURO,  INC.— 396  Broadway,  New 
York,  N.  Y.  Manufacturer  of  lighting  fix- 
tures and  portable  lamps.  President,  A. 
Levy;  vice-president,  S.  Meyerson;  secre- 
tary, treasurer  and  sales  manager,  Joseph 
A.  Lichterman.  Factory,  Brooklyn,  N.  Y. 

FIBREX. — Trade  name  for  tree  wire 
manufactured  by  the  Simplex  Wire  & Cable 
Co.,  201  Devonshire  St.,  Boston,  Mass. 

FI  BRO- METAL  LIC. — Trade  name  for 
high-pressure  piston  packing  manufactured 
by  the  General  Asbestos  & Rubber  Co.,  27 
Cumberland  St.,  Charleston,  S.  C. 

FIDELITY  ELECTRIC  CO.— 331  N.  Arch 
St.,  Lancaster,  Pa.  Manufacturer  of  mo- 
tors, motor-generators,  generators  and  fans. 
Business  established  1895.  President, 
Charles  F.  Stauffer;  treasurer  and  general 
manager,  B.  Grant  Stauffer. 

FIELD. — A name  given  to  the  space  oc- 
cupied by  electric  or  magnetic  lines  of 
force.  It  may  be  specified  as  the  field  of  a 
dynamoelectric  machine,  solenoid  or  elec- 
tromagnet, and  is  then  often  spoken  of  as 
the  magnetic  field.  Field  magnets,  yokes, 
cores  and  poles  and  field  coils  and  spools 
all  refer  to  the  parts  of  the*magnetic  cir- 
cuit and  the  exciting  winding  by  which  the 
field  is  produced  when  current  passes. 
Electric  fields  are  regions  of  electrostatic 
stress,  as  in  the  insulation  of  a high-ten- 
sion cable,  the  dielectric  of  a condenser,  the 
space  between  charged  sparking  points  or 
terminals,  the  line  wires  of  a current,  etc. 

FIELD  & CO.,  R.  B.— 10  Clarence  St., 
Worcester,  Mass.  Manufacturers  of  leather 
and  fiber  specialties.  R.  B.  Field,  president. 

FIELD  COILS. — See  Coils,  armature  and 
field. 


FIELD,  CYRUS  WEST.— An  American 
financier  (born  at  Stockbridge,  Mass.,  1819, 
and  died  at  New  York,  1892),  who  was  the 
indefatigable  promoter  of  the  first  sub- 
marine telegraph  cable  between  Europe  and 
America.  At  the  age  of  33  he  retired  from 
the  paper  business.  Having  secured  all  the 
practicable  landing  rights  on  the  American 
side  of  the  ocean,  he  organized-  the  New 
York,  Newfoundland  A London  Telegraph 
Co.  for  the  purpose  of  laying  telegraph 
cables  across  the  ocean.  Unsuccessful  at- 
tempts to  lay  the  cable  were  made  in 
August.  1857,  and  in  June,  1858,  but  a com- 
plete cable  was  laid  between  July  7 and 
Aug.  5,  1858;  for  a time  messages  were 
transmitted,  but  in  October  the  cable  be- 
came useless,  owing  to  the  failure  of  its 
electrical  insulation.  Mr.  Field  reorganised 
the  enterprise  under  the  name  of  the  Anglo- 
American  Telegraph  Co.,  and  in  1866,  after 
a futile  attempt  in  the  previous  year,  a 
cable  was  laid  and  brought  successfully  into 
use.  Mr.  Field  spent  his  succeeding  years 
in  railroad  development. 

FIELD  DISCHARGE  SWITCHES.— See 
Switches,  field  discharge. 

FIELD,  DYNAMO.— The  magnetic  flux  in 
the  air  gap  of  generators  and  motors.  The 
term  is  also  used  broadly  to  denote  the  iron 
structure  which  completes  the  magnetic 
circuits  of  a dynamoelectric  machine  out- 
side of  the  armature  core  and  air  gaps 
together  with  the  windings  thereon  and  all 
of  the  necessary  supporting  material. 

FIELDCO. — Trade  name  for  leather  and 
fiber  specialties  manufactured  by  R.  B. 
Field  & Co.,  10  Clarence  St.,  Worcester, 
Mass. 

FIFTY-FIFTY.— Trade  name  for  lighting 
bracket  manufactured  by  the  Lightolier 
Co.,  669  Broadway,  New  York,  N.  Y. 

FILAMENT  SUPPLY  CO.— 1317  Willow 
Ave.,  Hoboken,  N.  J.  Manufacturer  of 
filaments  for  carbon  lamps.  Business  es- 
tablished 1908.  President  and  treasurer. 
F.  J.  Rooney;  vice-president,  J.  Rooney; 
secretary,  Jerome  C.  Jackson. 

FILAMENTS,  INCANDESCENT  LAMP 
— The  small  conductor  in  the  incandescent 
lamp  bulb  which  becomes  heated  to  in- 
candescence and  is  the  source  of  light.  The 
first  commercially  successful  incandescent 
lamp  filaments  were  of  carbon,  and  for 
about  25  years  carbon  remained  the  prin- 
cipal incandescent  lamp-filament  material, 
although  the  processes  of  manufacture  were 
greatly  improved  and  cheapened.  With  the 
discovery  of  methods  of  making  filaments 
of  the  metals  tantalum  and  then  tungsten, 
incandescent  lamps  of  much  higher  effi- 
ciency became  possible.  Tantalum  was 
used  for  only  a few  years.  Methods  of 
drawing  tungsten  wire  have  been  perfected 
within  recent  years  which  render  the  tung- 
sten filament,  which  was  formerly  very 
fragile,  as  tough  as  the  carbon  filament 
and  as  a result  the  tungsten  lamp  is  now 
used  almost  exclusively. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Filament  Supply  Co.,  1317  Willow  Ave., 
Hoboken,  N.  J. 

Hofmann,  Alfred,  160-152  Hudson  Ave., 
Union  Hill.  N.  J. 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

McJunkln,  Paul,  15  E.  40th  St.,  New 
York,  N.  Y. 

Pick  Mfg.  Co.,  Richard,  224  N.  Wells  St.. 
Chicago,  111.  “Wolfram.” 

Rooney  Lamp  Co.,  F.  J.,  Hoboken,  N.  J. 

FILES  ENGINEERING  CO.,  INC.,  THE. 
— Providence,  R.  I.  Manufacturer  of  hand- 
operated  and  mechanical  stokers.  Business 
established  1912.  President  and  treasurer, 
William  Rolfe  Files;  general  manager,  Ro- 
land T.  Hungerford.  Main  office,  75  West- 
minster St.,  Providence,  R.  L Branch 
offices,  543  W.  Washington  St.,  Chicago. 
111.;  106  W.  40th  St..  New  York,  N.  Y.;  838 
Real  Estate  Trust  Bldg.,  Philadelphia.  Pa.: 
416  Equitable  Bldg.,  Baltimore,  Md.;  141 
Milk  St.,  Boston,  Mass.;  429  Newfield  Bldg., 
Bridgeport,  Conn. 

FILES,  SLOTTING.  — See  Commutator 
slotting  files  and  devices. 

FILLION,  INC.,  S.  O.— New  York,  N.  Y. 
Manufacturer  of.  mica  and  mica  products. 
Business  established  1908.  President,  S.  O. 
Fillion;  treasurer,  C.  J.  Busick.  Main  office, 
68  Murray  St.,  New  York,  N.  Y.  Branch 
office,  86  Duke  St.,  Ottawa,  Ont.,  Can. 
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FILM  CUTOUTS.— See  Cutouts,  Aim.  in- 
candescent  street  lamp. 

FILMS*  CUTOUT . — Thin  disks  of  special- 
ly prepared  paper  or  cloth,  such  as  silk, 
that  are  placed  In  secies  cutouts  of  series 
incandescent  street  lamps.  For  their  use 
and  action,  see  Cutouts,  him,  incandescent 
street  lamp.  The  Aims  are  of  carefully 
selected  stock  and  are  made  to  have  as  uni- 
form a disruptive  or  puncture  voltage  as 
possible.  This  is  usually  rated  somewhere 
between  200  and  300  volts.  The  film  is 
placed  in  a special  film  cutout  device  that 
usually  forms  part  of  the  lamp  socket. 
Each  film  is  used  once  only,  as  it  is  worth- 
less after  being  punctured. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Standard  Insulation  Co.,  Rutherford,  N.  J. 
“Sico.” 

WESTJNGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
■adv.  pages  1395-1402.) 

FILTERS*  ELECTRICAL.— Certain  elec- 
trical circuits  containing  inductance  and 
capacitance  have  the  property  of  suppress- 
ing certain  electrical  frequencies  and  are 
called  filters.  A shunt  circuit  containing 
inductance  and  capacitance  in  series  will 
eliminate  the  frequency  for  which  such  a 
circuit  is  resonant.  A shunt  circuit  in 
which  the  inductance  and  capacitance  are 
In  parallel  will  eliminate  all  frequencies 
excepting  that  for  which  the  shunt  circuit 
is  resonant.  Various  other  combinations 
may  be  used  for  the  elimination  of  all  fre- 
quencies or  certain  bands  of  frequencies. 

FILTERS,  LIGHT.— A term  used  to  desig- 
nate a transparent  medium  through  which 
light  is  passed  for  the  purpose  of  Altering 
out  some  of  the  colors  of  which  the  light 
is  composed,  so  as  to  change  the  color  of 
the  light  passing  through  the  Alter.  Such 
light  filters  may  be  of  glass,  gelatin,  trans- 
parent solution,  or  other  transparent  me- 
dium. The  color  of  the  glass  or  other 
medium  of  which  the  filter  is  composed  is 
due  to  the  fact  that  the  filter  absorbs  light 
of  certain  colors  and  the  resultant  light 
color  which  is  seen  is  only  that  made  up 
of  the  colors  which  pass  through  the  filter. 
In  fact,  every  piece  of  colored  glass,  gelatin 
color  screen,  or  other  transparent  colored 
substance  is  a light  filter  in  the  broad 
sense. 

Manufacturers: 

HOLOPHANE  GLASS  CO.,  INC.,  THE. 
340  Madison  Ave.,  New  York,  N.  Y. 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago.  III. 
The  “Color- Ray”  unit,  provides  prac- 
tical colored  lighting  in  show  windows. 


“X-Ray”  Color- Ray 


etc.  Used  with  X-Ray  Jove  or  Jupiter 
reflectors,  easily  installed,  without  re- 
moving lamps  or  disturbing  reflectors, 
provides  any  combination  of  colors. 
See  Adv.  page  1405. — Adv. 

FINCH  MFG.  CO.— 9th  Ave.  & W.  Linden 
St..  Scranton.  Pa.  Manufacturer  of  electric 
hoists.  Business  established  1855. 

FINDLAY. — Trade  name  for  porcelain 
knobs  manufactured  by  the  Trenton  Porce- 
lain Co.,  803  E.  State  St.,  Trenton,  N.  J. 

FINDLAY  ELECTRIC  PORCELAIN  CO. 
THE. — Findlay,  Ohio.  Manufacturer  of 
porcelain  bushings,  cleats,  knobs,  etc. 
Business  established  1910.  President,  J.  E. 
Bickwell;  secretary,  F.  E.  Owen. 

FINDLAY  MFG.  CO.,  INC..  ROBERT.— 

224  5th  Ave..  New  York,  N.  Y.  Manufac- 
turer of  lighting  fixtures.  President,  Her- 
man M.  Schwartz;  secretary  and  treasurer, 
Frederick  Schwartz. 

FINDLAYLITE.— Trade  name  for  lighting 
fixtures  manufactured  by  the  Robert  Find- 
lay Mfg.  Co.,  Inc.,  224  5th  Ave.,  New  York, 
N.  Y. 


FINE  ARTS  LAMP  & SHADE  CO.— 2301 
Wabansia  Ave.,  Chicago,  111.  Manufacturer 
of  portable  electric  lamps  an<^  lamp  shades. 
Business  established  1920.  President  and 
sales  manager,  Fred  M.  Lawrence;  vice- 
presidents,  William  Abrams,  John  Carlson; 
secretary  and  treasurer.  William  P.  Mae- 
der;  general  manager,  William  Abrams. 

FINE  ARTS  PRODUCT  CO.— 4311  Grand 
Blvd.,  Chicago,  111.  Manufacturer  of  port- 
able electric  lamps.  E.  G.  Henig,  sole 
owner. 

FINGERS,  CONTROLLER.— See  Control- 
ler fingers  and  segments. 

FINLAY  CELL.— A cell  designed  for  the 
electrolysis  of  brine  solution,  making  alkali 
and  chlorine. 

FIN  NELL. — Trade  name  for  motor-driven 
scrubbing  machines  manufactured  by  the 
American  Scrubbing  Equipment  Co.,  Inc., 
180  N.  Wabash  Ave.,  Chicago.  111. 

FINUCANE  CO.,  THE  BERNARD  E.— 

296  Franklin  St.,  Rochester,  N.  Y.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1920.  President,  Ber- 
nard E.  Finucane;  general  manager,  E.  H. 
Gilman,  Jr.;  sales  manager,  J.  F.  O’Donnell. 

FIRE-ALARM  BOXES.— See  Boxes,  fire- 
alarm. 

FIRE  ALARMS.— See  Alarms,  fire;  Alarm 
systems,  fire. 

FIRE  BOXES  AND  REGISTERS — See 

Boxes,  fire,  electric  railway  car  or  station; 
Registers,  car  fare. 

FIRE  DETECTING  WIRE  CORP.— 2 W 

45th  St.,  New  York,  N.  Y.  Manufacturer 
of  fire  alarm  systems.  President  and  gen- 
eral manager,  William  H.  Garrison;  vice- 
president,  Henry  D.  Reed;  secretary  and 
treasurer,  John  S.  Roberts. 

FIRE  ENGINES,  ELECTRICALLY  OP- 
ERATED.— I’his  term,  although  usually  re- 
stricted to  the  pumping  appliance,  is  often 
used  broadly  to  cover  fire  hose  wagons, 
chemical  extinguisher  outfits  and  other  fire- 
fighting equipment  mounted  on  vehicles, 
with  the  exception  of  large  ladder  trucks. 
In  this  broad  sense  electrically  operated 
fire  engines  are  such  as  are  driven  by 
electric  motor  for  driving  over  the  streets 
and  also  by  either  the  same  or  another 
motor  for  operating  the  water  pump. 
Power  Is  derived  from  the  storage  battery 
in  either  case.  In  general  principle  they 
are  built  like  other  electrically  propelled 
trucks  except  that  the  storage  batteries, 
motor,  control  and  other  driving  elements 
are  much  more  rugged  and  serviceable  than 
for  ordinary  commercial  use.  They  are 
also  built  for  higher  speeds.  All  these  re- 
quirements call  for  a much  larger  battery 
than  is  customarily  used.  The  batteries 
may  be  disposed  in  several  compartments 
arranged  in  various  places  on  the  chassis 
of  the  truck  where  they  are  not  In  the 
way.  Electrically  operated  fire  equipment 
has  been  found  to  give  good  results  in 
city  service  where  the  runs  are  not  very 
long  and,  although  not  widely  used,  has 
been  found  to  meet  all  requirements  fully 
as  satisfactorily  as  the  gasoline  type 
equipment. 

Manufacturers: 

Couple-Gear  Freight- Wheel  Co.,  1450 
Buchanan  Ave.,  S.  W.,  Grand  Rapids, 
Mich. 

FIRE  EXTINGUISHERS This  term  is 

applied  to  all  appliances,  whether  using 
a special  liquid,  water  or  powder,  em- 
ployed to  put  out  a fire.  They  are  made  in 
various  sizes  and  types  according  to  the 
service  for  which  they  are  intended.  Aside 
from  violent  explosions  all  fires  start  from 
small  and  readily  controllable  origins,  such 
as  lighted  matches,  cigaret  stumps,  oily 
rags,  etc.  If  the  fire  can  be  put  out  before 
it  has  gained  headway  a serious  fire  and 
loss  will  be  prevented.  This  is  the  object 
of  all  fire  extinguishers.  They  prove  of 
value  for  not  only  miscellaneous  fires  but 
in  case  of  short-circuits  on  electrical  ma- 
chinery and  switchboards.  For  this  pur- 
pose extinguishers  with  nonconducting 
liquids,  such  as  carbon  tetrachloride,  should 
be  kept  handy  around  electrical  generating 
rooms  where  there  is  hazard  of  spread  of 
fire  from  the  burning  of  insulation  on 
cables  or  other  conductors. 

Manufacturers: 

American-La  France  Fire  Engine  Co., 
Elmira,  N.  Y.  “La  France.” 

Boyce-Veeder  Corp.,  68  Hunters  Point 
Ave.,  Long  Island  City,  N.  Y.  “Boyce.” 

Carbona  Products  Co.,  302  W.  26th  St., 
New  York,  N.  Y.  | 
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Castle,  Inc.,  James  M.,  1210-12  Arch  St., 
Philadelphia,  Pa.  “Castle,”  “Fire 

Guard,”  “Liberty,”  “Mohawk.” 

Diener  Mfg.  Co.,  G.  W.,  400  Monticello 
Ave.,  Chicago,  111.  “Automatic.” 

Foamite  Firefoam  Co.,  200  5th  Ave.,  New 
York,  N.  Y. 

Hall-Thompson  Co.,  She,  Hartford,  Conn. 
“Wonder  Worker.”^ 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York,  N.  Y.  “Success.” 

Northern  Fire  Apparatus  Co.,  2422  Uni- 
versity Ave.,  S.  E.,  Minneapolis,  Minn. 
“Northern.” 

Pyrene  Mfg.  Co.,  17  E.  49th  St.,  New 
York,  N.  Y.  “Pyrene.” 

Relc  Equipment  Corp.,  5 Beekman  St., 
New  York,  N.  Y. 

Western  Fire  Appliance  Co.,  703  Market 
St.,  San  Francisco,  CaL  “Pyrocide.” 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

FI  RE- FELT. — Trade  name  for  insulating 
material  manufactured  by  Johns-Manville. 
Inc.,  Madison  Ave.  & 41st  St.,  New  York, 
N.  Y. 

FIRE  FLY. — Trade  name  for  tungsten 
incandescent  lamps  manufactured  by  the 
Turnbull  Electric  Mfg.  Co.,  Inc.,  1237  At- 
lantic Ave.,  Brooklyn,  N.  Y. 

FI  RE- FLY. — Trade  name  for  electric  egg 
tester  manufactured  by  Frank  W.  Gaylor, 
30  Barclay  St.,  New  York,  N.  Y. 

FIRE  GUARD. — Trade  name  for  fire  ex- 
tinguishers manufactured  by  James  M. 
Castle,  Inc.,  1210-12  Arch  St.,  Philadelphia, 

FIRE  POINT  OF  OILS.— Oils  used  for 
fuel  and  for  insulating  and  cooling  pur- 
poses in  transformers,  oil  switches,  oil 
circuit  breakers,  etc.,  need  to  be  tested  to 
determine  the  fire  and  flash  points,  as 
these  are  an  indioation  of  their  value  for 
the  various  purposes.  The  fire  point  is 
that  temperature  at  which  the  vapors 
given  off,  if  ignited,  will  continue  to  burn. 

FIRE  POTS,  ELECTRIC.— These  are 
electrically  heated  fire  pots,  which  are  very 
similar  in  their  general  construction  and 
applications  to  electricians’  and  plumbers* 
fuel-heated  fire  pots.  They  are  used  espe- 
cially in  places  where  the  other  types  would 
involve  too  great  a fire  hazard  because  of 
the  open  flame  in  the  neighborhood  of  in- 
flammable materials.  They  are  also 
advantageous  where  work  is  done  with 
electric  power  always  available,  as  in 
a power  house,  telephone  exchange,  factory, 
etc.,  where  their  convenience,  safety  and 
compactness  is  of  special  value. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  An  electrically-heated, 
two-compartment  furnace  for  heating 
moderate  and  heavy-duty  soldering 
irons.  Consists  of  two  special  steel  al- 
loy muffles  wound  with  nickel  chromi- 
um wire  on  Insulators  made  of  a com- 
pound which  retains  its  electrical  re- 
sistance at  high  temperatures.  Made 
for  220  volts,  single  heat,  and  for  110 
volts  providing  three  heats.  1,500-watt 
furnaces  suitable  for  irons  up  to  2% 
lbs.  in  weight  per  muffle,  2,000-watt 
furnaces  for  heavier  irons.  (Bulletin 
69702.)  See  adv.  pages  1203-1223. — Adv. 

FIRE  POTS,  ELECTRICIANS'.  — Oil- 
burning  heating  devices  used  by  electri- 
cians, cable  splicers  and  plumbers  In  heat- 
ing solder  and  lead  pots;  It  is  usually  pro- 
vided with  a large  tank  (about  5 auarts) 
for  gasoline,  a holder  for  the  metal  pots, 
irons  or  other  tools  to  be  heated,  ana  an 
air  pump  for  supplying  air  pressure  for 
forcing  the  gasoline  into  the  burner.  Fire 
pots  are  used  for  heavier  work  than  gas- 
oline torches  as  a rule.  They  are  espe- 
cially adapted  for  melting  lead  or  solder 
for  splioing  lead-covered  cables  and  solder- 
ing cable  lugs;  they  are  aso  used  for  heat- 
ing splicing  and  filling  compounds. 

Manufacturers: 

ALLEN  CO..  INC.,  L.  B..  4519-29  N.  Lin- 
coln St.,  Chicago,  111.  “Allen.” 

Ashton  Mfg.  Co.,  184  Emmet  St.,  New- 
ark, N.  J.  “Red-Hot.” 

Beach-Russ  Co.,  220  Broadway.  New 
York,  N.  Y.  “Beach-Russ.” 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phil- 
adelphia, Pa. 

Bernz  Co.,  Otto,  17-37  Ashland  St.,  New- 
ark, N.  J.  “Always  Reliable.” 

Burgess  Soldering  Furnace  Co.,  Colum- 
bus, Ohio.  “Gem,”  “Star.” 

Clayton  & Lambert  Mfg.  Co..  1370-1380 
Beaubien  St.,  Detroit,  Mich. 
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HERBST,  PAUL  W.,  Chicago.  111.  We 
are  exclusive  distributors  of  the  David- 
son Are  pot  or  soldering  furnace.  Des- 
tined to  be.  the  standard  furnace.  See 
display  adv.  page  1258. — Adv. 

Kress  Co..  George  R.,  1900-1902  Brighton 
Rd.,  Plttsburglw  Pa. 

Malleable  Iron  Pttings  Co.,  Branford, 
Conn. 

TURNER  BRASS  WORKS,  THE,  Syca- 
more. 111.  (See  display  adv.  page  1326.) 

FIRE  PUMPS,  ELECTRIC. — See  Pumps, 
fire,  electric. 

FIRELESS  COOKERS,  ELECTRIC.— See 
Cookers,  electric,  flreless. 

FIREPLACES,  ELECTRIC.— These  are 
made  in  many  types,  from  those  having 
large  heating  elements  and  arranged  per- 
manently in  the  wall  so  as  to  serve  effec- 
tively as  clean  and  sanitary  fireplaces,  to 
those  constructed  chiefly  for  ornamental 
purposes  and  provided  with  colored  lamps 
to  simulate  the  appearance  of  a burning 
coal  or  log  fire.  Also  see  Logs,  electrically 
illuminated  and  heated. 

Manufacturers: 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National.” 

STRAIT  & RICHARDS,  INC.,  Fabyan 
Place,  Newark,  N.  J.  The  electric 
“Glolog.”  See  Logs,  Electrically  illu- 
minated or  Heated. — Adv. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

Universal  Electric  Stage  Lighting  Co., 
240  W.  60th  St.,  New  York,  N.  Y. 

FIREFLY. — Trade  name  for  electric  egg 
testers  manufactured  by  Frank  W.  Gaylor, 
30  Barclay  St.,  New  York,  N.  Y. 

FIRING  OF  GUNS.— See  Gun  firing  on 
battleships. 

F-l-R-O-L. — Trade  name  for  spark  plugs 
manufactured  by  the  Firol  Spark  Plug  Co., 
1526  Manhattan  Bldg.,  Chicago,  111. 

FIROL  SPARK  PLUG  CO.— 1526  Man- 
hattan Bldg.,  Chicago,  111.  Manufacturer 
of  spark  plugs. 

FIRST. — Trade  name  for  nitrogen  lamps 
manufactured  by  the  B.  First  Co.,  170-172 
W.  Broadway,  New  York,  N.  Y. 

FIRST  AID  EQUIPMENT.— Most  indus- 
trial accidents  occur  when  no  physician  is 
present  and  yet  immediate  care  of  the  in- 
jury Is  essential.  If  proper  treatment  is 
not  given  infections  frequently  set  in  and 
increase  the  seriousness  of  the  injury, 
sometimes  resulting  in  the  loss  of  fingers, 
hands,  arms,  legs,  and  occasionally  causing 
death.  To  supply  the  proper  materials  for 
Immediate  treatment  is  the  purpose  of 
“first  aid  equipment.”  Since  the  accidents 
which  may  occur  are  various,  first  aid 
equipment  is  a varied  but  adequate  as- 
sortment of  the  most  essential  materials, 
ihcluding  as  a rule:  Antiseptics,  stimu- 
lants, emetics,  salts,  bandages,  absorbent 
cotton,  plain  gauze,  knife,  scissors,  pins, 
tongue  depressors,  splints,  wire,  and  in 
some  cases  stretchers.  Where  danger  from 
gas  or  electric  shock  make  it  necessary, 
resuscitation  apparatus  is  also  included  as 
a part  of  the  first  aid  equipment.  For  this 
see  Respirators  and  resuscitation  equip- 
ment. 

First  aid  equipment  should  always  be 
kept  in  a sanitary  cabinet.  The  foreman 
or  some  bright  workman  in  each  shift  or 
working  crew  should  be  instructed  in  its 
use,  so  that  relief  may  be  given  to  the  in- 
jured person  at  the  earliest  possible  mo- 
ment after  the  accidenL 

Manufacturers: 

Ambrine  Laboratories,  347  Madison  Ave., 
New  York,  N.  Y.  “Ambrine.” 

American -LaFrance  Fire  Engine  Co., 
Inc.,  Elmira,  N.  Y.  “LaFrance.” 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  111.  “Harco.” 

Lungmotor  Co.,  711  Boylston  St.,  Bos- 
ton, Mass.  “Lungmotor.” 

Safety  jFIrst  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  “Diamond.” 

FIRST  CO.,  B.— 170-172  W.  Broadway, 
New  York,  N.  Y.  Manufacturer  of  nitro- 
gen lamps. 

FIRST  NATIONAL  LIGHTING  CORP.— 

2030  E.  22nd  St.,  Cleveland,  Ohio.  Licensed 
manufacturer  and  distributor  of  “Perfec- 
lite”  lighting  fixtures  and  “Aladolamp” 
portable  lamps  for  territory  east  of  the 
Mississippi  River.  President,  J.  L.  Jaffe; 
vice-president,  W.  S.  Kiesel;  secretary, 
treasurer  and  general  manager,  C.  H. 
Heide. 


FISCHER  A CO.,  INC.,  H.  G.— 2341  Wa- 
bansia  Ave.,  Chicago,  111.  Manufacturers 
of  X-ray  and  other  electrotherapeutic  ap- 
paratus. Business  established  1913.  Pres- 
ident, treasurer  and  general  manager,  H. 
G.  Fischer;  vice-president,  P.  P.  Musket; 
secretary  and  sales  manager,  H.  T.  Fischer. 
Sales  representatives.  Seattle  Supply  Co., 
Seattle,  Wash.;  J.  A.  Wilferth,  Los  An- 
geles, Cal.;  Electric  Mfg.  Co.,  San  Fran- 
cisco, Cal.;  Magnuson  X-ray  Co.,  Omaha, 
Neb.;  William  Painter  Co.,  Minneapolis, 
Minn.;  A.  S.  Harris  Co.,  New  York,  N.  Y.; 
Thompson-Plaster  Co.,  Lessburg,  Va. 

FISCHER  A HAYES  ROPE  A STEEL 
CO.— 741-745  W.  Van  Buren  St.,  Chicago, 
111.  Manufacturer  of  galvanized  copper 
and  steel  strand,  clamps,  lag  bolts  and 
screws,  etc.  Business  established  1916. 
President,  A.  C.  Fischer;  treasurer,  T.  S. 
Hayes. 

FISHER  A VINAL  JEWEL  WORKS.— 

15  Crescent  St..  Waltham.  Mass.  Manu- 
facturer of  jewel  bearings  for  instruments. 
Business  established  1910.  Sole  owner, 
Herbert  C.  Vinal. 

FISCHER  - SWEENY  BRONZE  CO., 
INC.— 1301  Grand  St.,  Hoboken,  N.  J.  Man- 
ufacturer of  metal  castings  and  electro- 
plating anodes.  Business  established  1911. 
President,  C.  J.  G.  Fischer;  vice-president 
and  treasurer,  L.  A.  J.  Fischer;  secretary, 
A.  Helmke. 

FISHER  ELECTRICAL  WORKS.— 1014 
Lynn  St.,  Detroit,  Mich.  Manufacturer  of 
automobile  lighting  and  starting  systems. 
Frank  E.  Fisher,  sole  owner. 

FISHER  GOVERNOR  CO.,  THE.— Mar- 
shalltown. Iowa.  Manufacturer  of  power 
plant  specialties. 

FISHING,  ELECTRICAL.— The  processes 
preparatory  to  drawing  wires  and  cables 
through  underground  ducts  and  Interior 
conduit  systems,  and  preparatory  to  draw- 
ing armored  cable,  flexible  fabric  tubing 
and  flexible  steel  conduit  through  walls, 
floors,  partitions,  etc.,  are  known  as  Ashing. 
Two  and  sometimes  three  steps  are  usually 
involved  before  the  conductors  are  in 
place. 

In  underground  conduit  work  rats  and 
ferrets  were  formerly  used  to  draw  a 
string  through  the  duct  and  a heavy  wire 
or  pulling  cable  was  then  drawn  through 
to  which  the  lead-covered  cable  was 
Anally  attached.  Present  methods  employ 
conduit  rods,  which  may  be  joined  together 
in  short  sections  and  pushed  through;  the 
pulling  cable  is  attached  to  the  last  rod 
and  drawn  through  by  the  rods;  then  the 
lead -covered  cable  is  pulled  in  from  the 
manhole  at  the  other  end.  See  Bods,  duct 
or  conduit  cleaning  and  Ashing. 

Interior  conduit  systems  generally  re- 
quire the  use  of  a fish  tape.  A ste"!  wire 
or  tape,  known  as  a fish  wire  or  fish  tape 
or  “snake”  (see  Tape  or  wire,  steel,  flsh) 
is  run  through  the  conduit.  This  may  be 
pushed  through  from  one  outlet,  junction 
or  pull  box  to  another.  Bends  or  irregu- 
larities in  the  conduit,  especially  places 
where  two  lengths  are  coupled  together, 
sometimes  catch  the  tape  but  by  twisting 
and  shaking  it  may  be  worked  lobse  and 
fished  through.  Where  a great  deal  of 
fishing  is  to  be  done,  or  long  lengths  of 
conduit  fished,  pneumatic  devices  have 
been  used  in  which  a small  wad  or  plug 
acts  as  a piston  and  is  forced  through  the 
conduit  by  air  pressure  from  a bellows 
foot  pump  or  compressed-air  tank ; a cord 
attached  to  the  wsd  then  Is  pulled  In  in 
this  wav  and  permits  a light  conductor  or 
miiiing-fn  wire  to  be  drawn  through,  bv 
which  the  heavy  wires  are  pulled  In. 

Fishing  of  armored  cable  or  flexible  con- 
duit in  completed  buildings  Is  more  dif- 
ficult. but  follows  the  same  general  meth- 
ods. Fish  tape  Is  commonly  used  to  draw 
the  flexible  conduit  or  tubing  or  armored 
cable  into  place.  In  the  case  of  flexible 
steel  conduit  a fish  plug  is  often  used  to 
connect  the  flsh  tape  te  th°  end  of  the  con- 
duit: see  Plugs,  fish,  flexible  steel  conduit. 
After  this  conduit  or  the  flexible  fabric 
tubing  (or  “loom”)  is  In  place  and  secured 
to  the  outlet  fittings,  the  flsh  tape  is  fished 
through  it  and  used  to  draw  in  the  con- 
ductors. 

FISH  PAPER. — See  Paper,  flsh  and  rope. 

FISH  PLATE.— The  metal  plate  which 
Is  used  to  join  one  rail  to  another  in  elec- 
tric and  other  railway  track  construction. 

FISHWAYS. — Fishways  are  required  by 
law  in  nearly  every  state  as  an  appendage 
to  water-power,  irrigation  or  other  dams 
constructed  on  natural  waterways.  Their 
purpose  is  to  afford  a gradual  incline 
through  which  a continuous  stream  of  wa- 
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ter  of  low  velocity  shall  flow  and  against 
which  the  fish  may  readily  swim,  thus  per- 
mitting the  free  passage  of  fish  upstream. 
Both  the  inlet  and  outlet  are  below  water. 

FISKE  BROS.  REFINING  CO.— 24  State 
St.,  New  York,  N.  Y.  Manufacturer  of 
lubricating  oils.  President,  F.  J.  Snyder; 
vice-president  and  treasurer,  William  M. 
Teetsel;  vce-presidents,  C.  W.  McDaniel, 
C.  Rodriguez;  secretary,  E.  T.  Johnson. 
Factories,  Newark,  N.  J.;  Toledo,  Ohio. 

FITCHBURG  STEAM  ENGINE  CO.— 
Box  443,  Fitchburg,  Mass.  Manufacturer 
of  steam  engines.  Business  established 
1876.  President  and  general  manager,  F. 
Fosdick;  secretary,  William  J.  Clifford; 
treasurer,  Charles  Fosdick.  Sales  repre- 
sentatives. Rowland  & Burns,  New  York, 
N.  Y. ; George  H.  Conner,  Philadelphia,  Pa.; 
W.  C.  Teal,  Chattanooga,  Tenn.;  H.  J. 
Gebhardt,  343  S.  Dearborn  St.,  Chicago,  111. 

FITRITE.— Trade  name  for  heating  de- 
vice plug  manufactured  by  the  Union  Elec- 
tric Corp.,  103  Mott  St.,  New  York,  N.  Y. 

FIT8WELL.— Trade  name  for  welder’s 
goggles  manufactured  by  the  Chicago  Eye 
Shield  Co.,  2300  Warren  Ave.,  Chicago,  111. 

FITTINGS,  CONDUIT.— Conduit  fittings 
is  a broad  term  covering  practically  all  the 
accessories  used  with  conduit  to  form  a 
complete  conduit  wiring  system.  It  ap- 
plies particularly  to  interior  conduit,  rigid 
or  flexible,  and  includes  hangers,  straps, 
couplings,  nipples,  unions,  locknuts,  bush- 
ings, caps,  conduit  boxes  of  all  kinds  (such 
as  outlet,  switch,  junction  and  pull),  also 
box  covers,  outlet  plates,  etc.  (Some  de- 
tails and  the  lists  of  the  makers  of  the 
fittings  will  be  found  under  the  name  of 
each  fitting.) 

FITTINGS,  FIBER  CONDUIT. — See 
Bends,  elbows  and  other  fittings,  fiber 
conduit. 

FITTINGS,  PIPE,  FOR  AIR,  STEAM, 
WATER,  ETC. — Pipe  fittings  for  use  in 
power  plants  on  air,  steam  and  water  lines 
are  made  in  hundreds  of  forms  and  sizes 
for  the  various  conditions  that  are  to  be 
met.  While  a few  of  the  common  and  im- 
portant fittings,  such  as  valves  and  ex- 
pansion joints  are  described  elsewhere,  the 
miscellaneous  fittings  inciude  a very  large 
number.  In  power  plants  the  steam  lines 
that  are  of  large  size  generally  contain 
pipe  bends.  These  bends  are  merciy  stand- 
ard sections  made  in  the  various  pipe  sizes 
and  with  a rather  large  radius  so  as  to 
prevent  friction  losses  and  to  allow  for  a 
certain  amount  of  expansion.  Pipe  lines 
of  smaller  sizes  and  more  complicated  lay- 
out frequently  require  the  use  of  elbows 
to  make  short  turns,  tees  for  making  a 
tap  from  a line,  couplings  to  join  two 
lengths  together,  crosses  to  connect  four 
lines,  unions,  reducers,  etc.  These  are  the 
most  common  fittings  and  are  made  of 
wrought,  cast  and  malleable  iron  and  also 
of  brass  quite  commonly.  In  addition  to 
these  there  are  reducing  elbows,  couplings 
and  unions,  three-way  elbows,  45°  and 
other  angle  elbows.  Y-branches  at  various 
angles,  return  bends,  traps,  offsets,  offset 
couplings,  branch  tees,  plugs,  crossovers, 
crossover  tees,  etc.,  and  various  other 
flanges,  gaskets,  etc.,  and  special  fittings. 

Manufacturers: 

A.  & J.  Mfg.  Co.,  The.  559  W.  Lake  St., 
Chicago,  111. 

Bashlin  Co.,  The,  Warren,  Pa. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago,  111. 

Edward  Valve  & Mfg.  Co..  The,  1200  W. 
145th  St.,  East  Chicago.  Ind. 

Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  “Erie.” 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y. 

Hempfleld  Foundries  Co.,  35th  & Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Keystone  Iron  & Steel  Works,  2931  Santa 
Fe  Ave.,  Los  Angeles,  Cal. 

Lunkenheimer  Co.,  The,  Cincinnati, 
Ohio. 

McAvity  & Sons,  Ltd.,  T.,  King  St..  St. 
John,  N.  B.,  Can.  “McAvity.” 
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Malleable  Iron  Fittings  Co.,  Branford, 
Conn. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia. 
Ont.,  Can. 

Newbury  & Son,  Jay  H.,  Goshen,  N.  Y. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

SHERMAN  MFG.  CO.,  H.  B..  Battle 
Creek,  Mich.  "Sherman.”  (See  dis- 
play adv.  page  1323.) 

V.  V.  Fittings  Co..  711  Cherry  St..  Phila- 
delphia, Pa.  "V.  V.” 

FITTINGS,  SHRINK,  FOR  TUBULAR 
COPPER  BUSES. — These  are  generally 
cast  copper  fittings  with  a carefully  ma- 
chined projection  of  such  size  as  to  make 
a shrink  fit  between  copper  tubing  used 
for  busbars  and  the  fitting.  Several  forms 
of  fittings  are  used,  the  most  common  be- 
ing elbows,  tees  and  straight  connectors. 
In  addition  to  these  there  are  various  spe- 
cial angle  connectors,  separable  fittings, 
lug  connections,  tap  connections  and  fit- 
tings for  connecting  to  flat  rectangular 
busbars. 

Manufacturers: 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

FITTITE. — Trade  name  for  lamp  adapt- 
ers manufactured  by  L.  D.  Bloch  & Co.. 
37-41  E.  18th  St.,  New  York.  N.  Y. 

FITZALL. — Trade  name  for  plug  man- 
ufactured by  the  Redtop  Electric  Co.,  Inc., 
8 W.  19th  St.,  New  York,  N.  Y. 

FITZ  E-Z. — Trade  name  for  attachment 
plugs  manufactured  by  the  Fitzgerald  Mfg. 
Co.,  Torrington.  Conn. 

FITZGERALD. — Trade  name  for  shaft 
hangers  manufactured  by  the  Challenge 
Co.,  Batavia,  111. 


FITZGERALD  MFG.  CO.,  THE.— Tor- 
rington. Conn.  Manufacturer  of  electric 
vibrators,  dishwashers  and  other  electrical 
household  specialties.  Business  established 
1906.  President  and  general  manager,  P. 
J.  Fitzgerald;  vice-president,  M.  D.  Fitz- 
gerald; secretary  and  sales  manager,  B.  G. 
Peck;  treasurer,  M.  F.  Fitzgerald.  Fac- 
tories, Torrington,  Conn.,  Winsted.  Conn. 

FITZGIBBONS  BOILER  CO.— Oswego. 
N.  Y.  Manufacturer  of  fire-tube  boilers. 
Established  1886.  Main  office  and  factory, 
Oswego,  N.  Y.  Branch  office,  1181  Broad- 
way. New  York.  N.  Y.  Sales  representa- 
tives, Wallace  Stebbins  & Sons,  Baltimore, 
Md.;  M.  B.  Spooner,  141  Milk  St.,  Boston, 
Mass. 


f^VE  HUNDRED. — Trade  name  for  por- 
celain sockets  and  receptacles  gnanufac- 
tured  by  the  E.  H.  Freeman  Electric  Co., 
803  E.  State  St.,  Trenton,  N.  J. 

5 IN  1. — Trade  name  for  draft  gages 
manufactured  by  the  Precision  Instrument 
Co..  21  Halsey  St.,  Newark,  N.  J. 


5-MINUTE.— Trade  name  for  electric 
vulcanizer  manufactured  by  the  C.  A. 
Shaler  Co.,  22  Jefferson  St.,  Waupun,  Wis. 

FIXATION  OF  ATMOSPHERIC  NI- 
TROGEN.— Combination  of  the  nitrogen  of 
the  air  with  other  elements  to  form  use- 
ful chemical  compounds.  The  processes 
used  are  electrical,  and  are  discussed 
under  Nitric  acid,  which  see. 


PIXTURE  CASING,  CANOPIES,  HANG 
ERS,  JOINTS,  STEMS,  STUDS 
SWITCHES  AND  WIRE.— See  Casing.' 
fixture:  Canopies,  fixture:  Hangers,  fix- 
ture; Joints,  fixture  insulating;  Stems,  fix 
ture;  Studs,  fixture;  Switches,  fixture 
(candelabra,  canopy,  keyarm,  etc.),  and 
Wire,  fixture. 


FIXTURE  FITTINGS  AND  PARTS.— 

Many  fixture  fittings  and  parts  such  as 
canopies,  casing,  crowfeet,  hickeys,  joints, 
plates.  rings,  stems.  studs,  sockets, 
switches,  are  separately  listed  elsewhere; 
however,  these  listings  include  only  stand- 
ard and  more  commonly  used  parts.  Parts 
of  special  design  or  uncommon  use,  such 
as  fixture  crossbars,  and  other  special 
metal  strips,  various  bowl  clamps,  hangers 
and  buttons,  loops  and  a wide  variety  of 
brass,  copper,  and  iron  stampings  and 
spinnings  are  included  under  this  more 
general  classification.  There  are  many 
manufacturers  that  specialize  on  the  pro- 
duction of  these  parts,  which  are  purchased 
by  many  manufacturers  of  fixtures  for 
further  manufacture  and  assembling  into 
the  countless  designs  of  lighting  fixtures 
they  produce. 

Manufacturers: 


Adam  Co..  The  E.  C.,  902  Pine  St.,  St. 
Louis,  Mo. 

American  Art  Metal  Works,  348  N,  3rd 
St.,  Philadelphia,  Pa. 


American  Brass  & Copper  Co.,  138  La- 
fayette St.f  New  York,  N.  Y. 

American  Pin  Co.,  The,  Waterbury. 
Conn.  "Ampinco.” 

Andresen  Co.,  Jacob,  258  Third  Ave.,  S., 
Minneapolis,  Minn. 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark  1^.  J 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Bailey- Reynolds  Chandelier  Co.,  The, 
913-915  Grand  Ave.,  Kansas  City,  Mo. 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.  page  1258.) 

Beaver  Machine  & Tool  Co.,  Inc.,  625  N. 
3rd  St.,  Newark,  N.  J.  "Beaver.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin  fixture  fittings  are 
practically  all  N.  E.  C.  standard,  ex- 
pertly constructed  and  made  of  the  best 
materials  obtainable.  Write  for  cata- 
log.— Adv. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Brass  Fixtures  Co.,  The,  Plantsville, 
Conn. 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Butler  Electric  Co.,  3531  Cottage  Grove 
Ave.,  Chicago,  111.  "Beco." 

Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111. 

Cambridge  Brass  • Co.,  815  Somerville 
Ave.,  Cambridge,  Mass. 

Champion  Brass  Works,  Ooldwater, 
Mich,  (brass  cast  arms  and  loops). 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont.. 
Can. 

Colonial  Chandelier  Works.  Inc.,  122-130 
Centre  St.,  New  York.  N.  Y. 

Crescent  Brass  Products  Co.,  The,  8410 
Lake  Ave.,  Cleveland,  Ohio. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  HI.  "600." 

Dav  Co.,  Thomas,  725  Mission  St.,  San 
Francisco,  Cal. 

Tv»"i»r>  On..  John.  Carnegie.  Pa.  "J-D.” 

Eastern  Brass  Works.  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Eclipse  T itr **  Co.,  583-87  Broadway.  New 
York,  N.  Y. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Empire  Stamping  & Metal  Spinning  Co., 
Inc.,  88-90  Walker  St.,  New  York.  N.  Y. 

Everson  A Co.,  C.  G..  70  W.  Lake  St.. 
Chicago,  111.  "Ever  So  New." 

Faries  Mfg.  Co.,  Decatur,  111. 

Frankel  Light  Co.,  5016  Woodland  Ave., 
Cleveland,  Ohio. 

Frankford  Brass  Mfg,  Co.,  207-9  Quarry 
St..  Philadelphia,  Fa. 

Frledley-Voshardt  Co..  733-737  S.  Hal- 
sted  St.,  Chicago,  111. 

Frost,  Samuel,  41-43  W.  14th  St.,  New 
York.  N.  Y. 


Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago. 111. 

Harvard  Electric  Co.,  525  W.  Yan  Buren 
St.,  Chicago,  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

Hudson  Brass  Works,  16  Nassau  St., 
Brooklyn,  N.  Y. 

Hyman  & Co.,  Inc.,  Henry,  476  Broad- 
way. New  York,  N.  Y.  "Hylite." 

INTERIOR  LAMP  & FIXTURE  CO.. 


No.  704  Tassel  or 
2»/4"  Shade  Holder 

line  of  fixture  flttii 


THE.  4888  N.  Clark 
St.,  Chicago,  111. 
A most  unique  line 
of  cast  metal  fix- 
ture parts  is  man- 
ufactured by  this 
company.  A No. 
704  Tassel  size  six 
by  three  ins.  is 
shown  at  the  left. 
Among  • the  other 
more  important 
products  are  arms, 
arm  plates,  bodies, 
canopies  of  various 
designs,  brackets 
and  backs,  flanges, 
fixture  loops,  sock- 
et covers,  both  key 
and  keyless,  also 
some  very  novel 
designs  in  one- 
piece  cast  lamp 
bases.  Write  for 
catalog  information 
and  prices  covering 
the  entire  Interior 
igs. — Adv. 


Johnsen  & Co.,  Arthur.  4802  Fullerton 
Ave.,  Chicago,  111.  "Ajco.” 

Liberty  Machine  Co.,  Wauwatosa,  Wis. 
LIGHTOLIER  CO.,  569-71  Broadway. 
New  York.  N.  Y. 

Lincoln  Mfg.  Co.,  716  Erskine  St.,  De- 
troit, Mich.  "Lincoln.” 

LOCALIZED  LIGHTING  CORP.,  540  W. 
58th  St.,  New  York,  N.  Y.  "Anderson." 
(See  display  adv.  page  1275.) 
LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO., 
2615  Washington  Ave.,  St.  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 
Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Matchless  Brass  Mfg.  Co.,  57  Jay  St., 
Brooklyn,  N.  Y.  # 

Matthews  & Brother,  Inc..  W.  N..  2912 
Easton  Ave.,  St.  Louis,  Mo.  (adjustable 
joint). 

Metallic  Mfg.  Co.,  544  W.  35th  St.,  Chi- 
cago, 111. 

Moe- Bridges  Co.,  236  Broadway,  Milwau- 
kee Wis. 

M.  S.  W.  Mfg.  Co.,  Inc.,  1527  Niagara  St., 
Buffalo,  N.  Y. 

Mutual  Metal  Mfg.  Co..  1948  N.  Kedvale 
Ave.,  Chicago.  111. 

National  Metal  Spinning  & Stamping  Co,*. 

176-180  Grand  St.,  New  York.  N.  Y. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
"X-Ray.”  (See  display  adv.  page  1405.) 
New  England  Brass  & Fixture  Co.,  77 
Summer  St..  Boston,  Mass. 

New  York  Lighting  Fixture  Mfg.  Co., 
67-69  Spring  St.,  New  York,  N.  Y. 
Non-Twist  Canopy  Ring,  Canada.  Ltd., 
58  Temperance  St.,  Toronto,  Ont..  Can. 
Novelty  Lamp  & Shade  Co..  2480  E.  22nd 
St.,  Cleveland,  Ohio. 

Oil  Well  Supply  CO..  213-215  Water  St., 
Pittsburgh,  Pa. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  "P.  & S." 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
"Pemco." 

Phoenix  Light  Co..  625  Market  St.,  Mil- 
waukee, Wis.  "Non-Kor.” 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 
Plume  A Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury.  Conn. 

Polacheck  & Bro.  Co.,  Charles,  217  3rd 
St.,  Milwaukee,  Wis. 

Reading  Brass  Works.  Reading  Pa. 
Reliance  Lighting  Fixture  Corp.,  275 
Canal  St.,  New  York,  N.  Y.  "Relifco.” 
Rome  Mfg.  Co.,  Rome,  N.  Y.  "Rome.” 
Rome  Metal  Products  Co.,  Inc.,  23-31  W. 

43rd  St.,  New  York,  N.  Y.  (loops) 
SCOVILL  MFG.  CO.,  99  Mill  St.  Water- 
bury. Conn.  (See  display  adv.  page 
1327.) 

Simplex  Metal  Spinning  & Stamping  Co.. 
Inc.,  The,  24-34  New  Chambers  St., 
New  York,  N.  Y. 

Sprecher  Mfg.  Co.,  Inc.,  P.  W.,  Milwau- 
kee, Wis.  (suspension  and  Joint) 
STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids.  Iowa. 
"Stelco,"  bowl  hanger. 

STEEL  CITY  ELECTRIC  CO.,  1221 
Columbus  Ave.,  Pittsburgh,  Pa. 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St.. 

Hamilton,  Ont.,  Can. 

Twin  City  Die  Castings  Co.,  Talmage  A 
33rd  Aves.,  S.  E.,  Minneapolis,  Minn, 
(loops). 

United  Metal  Mfg.  Co.,  Inc.,  27  Ship- 
ping St.,  Norwich,  Conn. 

Universal  Bearing  Bronze  Co.,  Winsted, 
Conn. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa.  (loops) 

Universal  Metal  Spinning  & Stamping 
Co.,  Inc.,  718  Atlantic  Ave.,  Brooklyn, 
N.  Y. 

Vester  Sons.  Inc.,  Alfred,  5 Mason  St., 
Providence,  R.  I. 

Virden  Co.,  The,  6103  Longfellow  Ave., 
Cleveland,  Ohio. 

WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland  Rd.,  Vermilion,  Ohio. 


Warner,  Inc.,  C.  B.  A J.,  138  W.  14th  J3t.. 

New  York,  N.  Y.  (white  metal). 
Walworth  Mfg.  Co.,  Boston,  Mass. 
Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury. Conn. 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 
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FIXTURE  WIRE.— See  Wire,  fixture. 

FIXTURES,  LIGHTING.— A lighting  fix- 
ture is  generally  understood  to  be  a device 
for  holding  a lamp  or  lamps  in  a fixed 
position,  the  device  being  fixed  or  perma- 
nently attached  to  some  supporting  sur- 
face. An  exception  to  this  specific  defini- 
tion is  the  adjustable  fixture  which  is  per- 
manently attached  to  some  surface,  but  in 
which  the  position  of  the  lamp^is  adjust- 
able; another  more  recent  exception  Is  a 
class  of  fixtures  that  are  designed  to  be 
removed  or  replaced  occasionally,  special 
receptacles  being  provided  for  supporting 
the  fixture  and  connecting  it  to  the  circuit 
without  difficult  rewiring.  The  “fixed" 
feature  In  fixtures  is  becoming  less  an 
essential  than  formerly.  Fixtures  are  to 
some  extent  classified  in  the  trade  accord- 
ing to  the  uses  to  which  they  are  put,  es- 
pecially when  it  is  a question  of  selecting 
fixtures  for  a particular  service.  A more 
general  classification  commonly  in  use, 
based  on  the  design  of  the  fixtures  itself, 
is  as  follows: 

(1)  Pendent  fixtures  are  those  designed 
to  hang  from  the  ceiling.  In  the  fixture 
trade  a "pendant"  means  usually  a tubular 
stem  or  chain  with  a single  lamp  on  the 
end.  However,  in  its  broader  sense  pen- 
dent fixtures  include  all  fixtures  hung  from 
the  ceiling,  in  which  the  lamps  are  some 
distance  from  the  ceiling,  without  regard  to 
the  number  of  lamps. 

(2)  Ceiling  fixtures  are  those  which  carry 
a lamp  or  lamps  close  to  the  celling  with- 
out the  intervention  of  any  stem  or  chain. 

(3)  Bracket  fixtures  are  those  attached 
to  walls  and  projecting  from  the  walls.  A 
simple  lamp  screwed  into  a receptacle  at- 
tached to  the  wall  would  not  be  a fixture 
tn  the  ordinary  understanding  of  the  word. 

(4)  Floor  and  newel  post  standards  are 
fixtures  designed  for  attachment  to  a per- 
manent outlet  on  a floor  or  on  top  of  a 
newel  post.  A floor  lamp  which  can  be 
moved  from  place  to  place  and  is  not  at- 
tached to  the  floor  is  not  considered  to  be 

• a fixture. 

The  term  fixture  is  also  sometimes  used 
for  the  brackets  and  other  means  used  for 
the  support  of  street  lamps  on  posts. 

Pendent  fixtures  are  usually  supported 
by  tubes  or  chains.  If  the  fixture  is  of 
the  indirect  or  semi- Indirect  type,  the 
bowl  is  supported  by  several  tubes,  rods 
and  chains.  In  the  multiple-arm  fixture 
the  lamps  are  placed  on  the  ends  of  arms, 
following  old  gras-jet  and  candle  practice. 
The  shower  fixture,  which  is  a modification 
of  the  pendent  type,  has  a central  fitting 
or  body  from  which  a number  of  lamps  are 
suspended  by  chains  or  rods.  The  main 
body  of  the  shower  may  be  either  against 
the  ceiling  or  hung  some  distance  from  it. 

Fixtures  are  sometimes  also  classified 
according  to  the  nature  of  the  lighting 
into  the  following  three  classes; 

Direct  lighting  fixtures,  in  which  the 
light  is  distributed  directly  from  the  fix- 
ture downward  or  obliquely  into  the  room. 

Indirect  lighting  fixtures,  in  which  all 
the  light  is  first  transmitted  to  the  ceiling 
and  then  distributed  throughout  the  room 
by  reflection  from  the  ceiling. 

Semi-indirect  lighting  fixtures,  in  which 
most  (or  at  least  a very  large  part)  of  the 
light  is  first  directed  to  the  ceiling,  and 
the  rest  is  allowed  to  pass  into  the  room 
directly  through  diffusing  glassware. 

In  the  following  descriptions  of  some  of 
the  principal  classes  of  lighting  fixtures  as 
to  service,  are  included  some  remarks  on 
the  development  of  the  electrical  fixture 
production  art.  especially  as  to  residence 
lighting  fixtures,  which  constitute  the 
largest  single  class.  The  art,  in  general, 
has  progressed  slowly,  but  in  the  last  few 
years  it  has  given  promise  of  incorporating 
the  principles  of  good  illumination  as  well 
as  the  canons  of  artistic  effect  in  fixture 
design.  The  organization  of  the  fixture 
manufacturers  and  of  fixture  dealers  has 
already  led  to  important  developments  in 
advancing  this  branch  of  the  lighting  bus- 
iness. 

Some  idea  of  the  magnitude  of  this  bus- 
iness is  obtained  from  the  annual  produc- 
tion of  fixtures  and  accessories.  It  has 
• been  estimated  that  In  the  United  States 
there  were  produced  in  1920,  fixtures  and 
auxiliary  equipment,  such  as  various  types 
of  reflectors  and  shades,  to  the  total  value 
of  over  $220,000,000. 

FIXTURES,  LIGHTING,  ADJUSTABLE. 

— Adjustable  fixtures  are  commonly  some 
form  of  bracket  fixture,  the  bracket  being 
made  up  of  one  or  two  tubes  connected  by 
a universal  .joint,  or  the  tubes  are  joined 
through  joints  which  are  the  equivalent  of 
a universal  Joint.  Sometimes  they  are 


attached  to  the  ceiling  and  include  tele- 
scopic tubular  sections.  Adjustability  is 
also  obtained  by  use  of  a flexible  conduit 
instead  of  sectional  tubes.  Such  fixtures 
are  particularly  adapted  to  lighting  sur- 
faces which  are  cast  in  shadow  by  obstruc- 
tions to  the  general  overhead  lighting,  or 
for  furnishing  more  intense  local  illumina- 
tion than  is  provided  by  the  general  light- 
ing for  exacting  visual  work.  They  are 
used  in  machine  shops,  seeing  rooms, 
sometimes  in  drafting  rooms,  and  by  phy- 
sicians and  dentists.  For  obtaining  ad- 
justability in  floodlight  or  spotlight  pro- 
jectors a fixture  which  consists  of  a base 
for  mounting  on  a supporting  surface,  and 
a trunnion  attached  to  the  base  by  a swivel 
joint  is  often  used,  but  in  most  cases  it 
forms  part  of  the  projector  housing. 

Manufacturers: 


Adam  Co..  The  E.  C..  902  Pine  St.,  St. 
Louis,  Mo. 

American  Fixture  Co.,  Milwaukee.  Wis. 
“American." 

AMERICAN  FIXTURE  CO.,  232  W. 
Water  St.,  Milwaukee,  Wis.  "Ameri- 
can" adjustable  fixtures  combine  grace 
and  strength  with  light  weight.  They 
are  made  of  light  gauge  sheet  steel, 
rectangular  in  section,  and  have  welded 
joints  of  the  new  "Universal"  Joint 
which  allows  lamp 
to  be  placed  se- 
curely  in  any  posi- 
tlon.  The  lamp 
cord  is  inclosed  in 
fixture  and  passer 
• through  joint,  so 
that  it  is  practically 
impossible  to  chafe 
or  injure  insulation 
Thumb  nut  and 
dished  washers  alsc 
give  joint  great 
holding  power.  11- 
lustration  shows 
M&k  fixture  fitted  with 

base  plate  for  wal' 
J&it  or  ceiling  installa- 
tion.  These  flx- 
tures  are  equally 
adapted  to  floor 
bench,  machine  in- 
stallation,  or  as 
portables.  The  de- 
sign  eliminates  the 
use  of  drop  cords 
and  makes  the  flx- 
ture  of  especia1 
jBpgr  value  in  drafting 
jnm  rooms,  sewing 
rooms,  shoe  fac- 
^ tories,  machine 

Ad-  shops,  etc.  The 
"American"  fixture 
is  made  in  lengths 


"American 
Justable  Fixture 


and  sizes  to  fill  every  requirement. 
Standard  finish  is  olive  green,  baked 
enamel,  which  presents  a neat,  very 
pleasing  appearance.  The  company  also 
furnishes  cone,  pear  and  parabola- 
shaped shades  with  frosted  aluminum 
inside  finish,  If  desired. — Adv. 
ANDERSON  ELECTRIC  & EQUIPMENT 
CO..  164-160  Whiting  St..  Chicago,  111. 
(See  display  adv.  page  1294.) 

Andresen  Co.,  Jacob,  258  Third  Ave.,  S. 
Minneapolis.  Minn. 

Artciaft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn.  N.  Y. 
Bailey-Reynolds  Chandelier  Co..  The. 

913-915  Grand  Ave..  Kansas  City,  Mo. 
BENJAMIN  ELECTRIC  MFC.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 
Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Black  & Boyd  Mfg.  Co.  17  E.  47th  St.. 
New  York,  N.  Y. 

Boekel  & Co.,  William,  516-518  Vine  St., 
Philadelphia,  Pa. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002^  N.  Market 
St.,  Champaign,  111.  “Compolux.” 
Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catharine  St.,  W.,  Montreal,  Que.,  Can. 
"Duplexalite." 

Cleveland  Phon-Arm  Co.,  The,  1265  W. 

2nd  St.,  Cleveland,  Ohio.  “Ray." 
Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  Y. 

Colonial  Chandelier  Works.  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111.  “600  " 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6 W.  48th  St.,  New  York,  N. 
Y.  "Duplexalite." 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 


Eclipse  Light  Co.,  583-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St.,  Chicago.  111. 

Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y. 

Everson  & Co.,  C G.,  70  W.  Lake  St., 
Chicago,  111.  "Ever  So  New." 

Paries  Mfg.  Co.,  Decatur,  111. 

First  National  Lighting  Corp.,  2030  E. 

22nd  St.,  Cleveland,  Ohio.  "Perfeclite." 
Frankford  Lighting  Fixture  Manufactur- 
ers, 4273-75  Frankford  Ave.,  Philadel- 
phia, Pa. 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 

Granden  Electric  Co.,  1611  Howard  St., 
Omaha,  Neb. 

Great  Western  Electric  Fixture  Co.,  292 
Church  St.,  New  York,  N.  Y. 

GREEN  EQUIPMENT  CORP.,  53  W. 

Jackson  Blvd.,  Chicago.  111. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111  "Monolite." 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago.  111. 

Herwig  Art  Shade  & Lamp  Co.,  2140  N. 

Halsted  St.,  Chicago.  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

Hinsdill  Electric  Co.,  225  River  St.,  Troy. 
N.  Y.  "Hinsdill." 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y. 

Keith  Mfg.  Co.,  Inc.,  Clinton,  N.  Y. 
"Keith." 

Koken  Companies,  2528  Texas  Ave..  St. 

Louis,  Mo.  "Koken." 

Kosmolite  Mfg.  Corp.,  5-7  E.  16th  St, 
New  York,  N.  Y. 

Lindblad,  K.  F.  M.,  Boston,  Mass.  "Ad- 
light." 

Lindcraft  Studios,  Jamaica  Ave.  & 125th 
St.,  Richmond  Hill.  N.  Y. 

LINE  MATERIALS  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page 
1278.) 

LOCALIZED  LIGHTING  CORP.,  540  W. 
58th  St..  New  York,  N.  Y.  "Ander- 
son.” (See  display  adv.  page  1276.) 
LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO..  2616 
Washington  Ave.,  St.  Louis.  Mo.  (See 
display  adv.  pages  1276-1277.) 

McDonald  & Willson,  Ltd.,  347  Yonge 
St.,  Toronto,  Ont.,  Can. 

MeFaddin  & Co.,  H.  G.,  38  Warren  St.. 
New  York,  N.  Y. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Miller  Saw-Trimmer  Co..  Penn  & Water 
Sts.,  Pittsburgh,  Pa.  "Anyangl." 
Moe-Bridges  Co.,  236  Broadway,  Milwau- 
kee W is 

MORAN  & HASTINGS  MFG.  CO..  16-18 
W.  Washington  St..  Chicago,  111. 
Morse,  Frank  W.,  289  Congress  St..  Bos- 
ton, Mass.  "Harwood." 

National  Lighting  Fixture  Mfg.  Co.,  176- 
180  Grand  St.,  New  York,  N.  Y. 
NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page 
1405.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

New  York  Lighting  Fixture  Co.,  67-69 
Spring  St.,  New  York,  N.  Y.  "Nylco." 
Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  "Peerlite." 
Perfeclite  Mfg.  Co..  119  Main  St..  Seattle, 
Wash.  "Perfeclite." 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 

wflukPA  Win 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

POLACHEK  & BRO.  CO.,  CHARLES. 
217  3rd  St..  Milwaukee.  Wis.  "Light 
House." 

Polly  Mfg.  Co.,  Milwaukee.  Wis. 

Reading  Chandelier  Works,  The.,  503 
Penn  St.,  Reading,  Pa. 

Reliance  Lighting  Fixture  Corp.,  275  Ca- 
nal St..  New  York,  N.  Y.  “Relifco." 
Riddle  Co..  The  Edward  N..  27  Broad- 
way, Toledo,  Ohio. 

SAMPSON  AXCESS  SYSTEM.  INC., 
434  Union  St..  Lynn,  Mass.  "Axcesa." 
Simes  Co.,  The,  22-26  W.  15th  St.,  New 
York,  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave..  E.,  Cedar  Rapids,  Iowa. 
“Stelco:" 

Sterling  Stamping  Co.,  Sterling,  HI. 
"Faultless." 

Warner.  Inc.,  C.  B.  & J.,  138  W.  14th  St.. 

New  York,  N.  Y.  "Foco-Light." 
Warren  & Co.,  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 
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Wetzler.  S..  34  Union  Sq„  New  York,  N. 
Y.  “Anywheare.” 

White  Co.,  The  O.  C.f  17  Hermon  St., 
Worcester.  Mass. 

Wolf  & Davis,  71-73  Spring  St.,  New 
York,  N.  Y. 

Young,  Inc.,  Lorln  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  AUDITORIUM. 
—In  the  lighting  of  theater  and  church  au- 
ditoriums, concert  or  lecture  halls,  ball- 
rooms, banquet  halls  and  similar  large 
public  assembly  halls,  the  decorative  effect 
is  generally  regarded  as  of  equal  impor- 
tance to  the  lighting  effect.  The  electrical 
fixtures  used  in  these  rooms  have  largely 
followed  the  accepted  designs  of  the  old 
candle  fixtures  used  for  the  same  purpose 
a century  or  more  ago.  The  fairly  com- 
mon practice  of  making  the  general  plan 
and  decoration  of  these  rooms  conform  to 
the  design  of  & particular  period  has  led 
to  the  use  of  lighting  fixtures  of  corres- 
ponding period  design  to  be  in  harmony 
with  the  general  decorative  scheme.  One 
of  the  most  popular  styles  has  been  the 
crystal  prism  chandelier,  which  lends  it- 
self to  many  decorative  schemes.  These 
fixtures  contain  hundreds  of  cut  prisms 
suspended  from  a metal  framework,  the 
sockets  and  lamps  being  almost  entirely 
hidden  behind  the  network  of  cut  glass. 
The  prisms  are  cut  in  many  forms,  such  as 
beads,  spearheads,  stars,  and  rosettes,  from 
crystal,  opal,  ruby,  green,  amber,  or  irrl- 
descent  glass.  Candle  fixtures  of  elaborate 
ornamental  period  designs  made  of  spun  or 
hammered  metals,  usually  brass,  bronze, 
or  silver,  are  also  popular,  though  their 
application  is  more  limited.  The  problem 
of  securing  ample  light  without  glare  has 
not  yet  been  solved  in  such  candle  fix- 
tures. Ornamental  iron  and  composition 
are  also  used  sometimes,  particularly  for 
fixtures  which  are  given  a polychrome  fin- 
ish. 

Within  the  last  dozen  years  a new  type 
of  auditorium  lighting  has  been  developed, 
the  essential  feature  being  that  of  indirect 
or  semi- indirect  lighting,  wherein  stress  is 
laid  on  the  decorative  value  of  the  lighting 
effect  rather  than  of  the  fixture  itself;  in 
fact,  in  some  installations  the  fixtures  are 
invisible.  The  inception  of  the  large  mo- 
tion-picture theater  with  its  steadily  in- 
creasing elaborate  decorative  effects  and 
new  requirements  in  auditorium  lighting 
has  done  much  to  alter  existing  practice  in 
this  field  of  lighting.  Here  the  chief  re- 
quirement of  the  fixture  is  to  bring  out  the 
beauties  of  the  theater  interior  and  the  fix- 
tures as  a result  are  designed  primarily  to 
furnish  adequate  and  comfortable  illumi- 
nation. Total  indirect,  semi-indirect  and 
indirect  with  a separately  illuminated  bowl 
are  the  types  of  fixtures  generally  used.  In 
large  fixtures  many  lamps  are  used  to  per- 
mit securing  polychrome  lighting  effects. 
Ceiling  fixtures  for  totally  Indirect  or  semi- 
indirect  lighting  are,  of  course,  artistically 
designed  but,  due  to  their  radical  difference 
from  candle  fixtures,  have  developed  an 
Individual  style.  Fixtures  employed  in 
lighting  from  entirely  concealed  sources 
are  usually  placed  in  coves  or  in  side-wall 
boxes.  They  are  consequently  very  com- 
pact, generally  being  little  more  than  a 
socket,  shade  holder  and  reflector.  The  re- 
flectors most  commonly  used  are  the  sil- 
vered-glaas  types,  formed  to  distribute  the 
light  according  to  the  requirements  of  the 
installation. 

Bracket  fixtures  when  used  in  the  open 
spaces  of  the  auditorium  are  usually  of 
low  intensity,  since  they  serve  mostly  for 
decorative  effect.  Under  balconies,  how- 
ever, the  problem  of  lighting  is  more  diffi- 
cult and  brackets  may  have  to  furnish  most 
of  the  light;  the  use  of  half  shades  often 
solves  the  glare  problem  from  such  brack- 
ets. In  some  cases  where  the  balcony  was 
both  broad  and  deep,  and  there  was  not 
sufficient  headroom  for  indirect  or  semi- 
indirect  fixtures,  recourse  has  been  made 
to  fixtures  recessed  In  the  ceiling  or  under 
the  side  of  the  balcony;  such  fixtures  have 
a reflector  to  direct  the  light  over  a con- 
siderable area  of  the  floor,  and  are  un- 
obtrusive and  effective  means  of  solving  a 
difficult  problem  of  lighting  without  glare. 

Commercial  types  of  office  and  store 
lighting  units  are,  to  a limited  extent,  also 
used  for  small  auditorium  lighting,  but 
when  so  used  are  generally  provided  with 
a more  decorative  bowl,  or  a shade  of  silk 
or  parchment. 

Manufacturers: 

Adam  Co..  The  E.  C.,  902  Pine  St..  St. 
Louis,  Mo. 

Alexalite  Co..  The,  434  E.  23rd  St.,  New 
York,  N.  Y.  “Alexalite.” 


Anodion  Metal  Co.,  The,  124  South  St., 
Baltimore,  Md. 

Art  Metal  Mfg.  Co.,  The,  Cleveland,  Ohio. 
“Amco.” 

Bailey- Reynolds  Chandelier  Co.,  The, 
913-915  Grand  Ave.,  Kansas  City,  Mo. 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
216-220  So.  Jefferson  St.,  Chicago,  111. 
See  description  of  "Denzar"  lighting 
unit  under  “Fixtures,  lighting,  office 
and  store.” — Adv. 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Black  & Boyd  Mfg.  Co.,  17  E.  47th  St., 
New  York,  N.  Y. 

Burtschaell,  J.  W.,  357  Ellis  St.,  San 
Francisco,  Cal. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux.” 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catharine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite.” 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York.  N.  Y. 

Cosby  Electric  & Machine  Co.,  R.  R., 
1705  E.  Broad  St.,  Richmond,  Va. 

Decorators  Supply  Co.,  2547  Archer  Ave., 
Chicago.  111. 

Duplex  Lighting  Works  6f  General  Elec- 
tric Co.,  6 W.  48th  St.,  New  York.  N. 
Y.  “Duplexalite.” 

Eastern  Brass  Works.  221-23  Thirteenth 
Ave  Newark  J 

Eclipse  Light  Co.,  583-87  Broadway,  New 
York.  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  223  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E 
Lake  St.,  Chicago,  Hi. 

Faries  Mfg.  Co.,  Decatur,  111. 

Fibreduro,  Inc.,  396  Broadway,  New  York. 
N.  Y. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio.  “Perfc elite.” 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 

General  Lighting  Fixture  Co.,  28  W. 
Lake'  St.,  Chicago.  111. 

Hallberg,  J.  H.,  25  W.  45th  St..  New 
York,  N.  Y. 

Harter  Mfg.  Co..  522  S.  Clinton  St.,  Chi- 
cago, 111.  “Deluxite.” 

Henkel  & Best  Co.,.  122  S.  Michigan  Ave., 
Chicago,  111. 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y. 

Lighting  Studios  Co.,  220  W.  42nd  St., 
New  York,  N.  Y. 

LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave.,  St.  Louis,  Mo. 
“Brascolite.”  (See  display  adv.  pages 
1276-1277.) 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McDonald  & Willson,  Ltd..  347  Yonge 
St.,  Toronto,  Ont.,  Can. 

Meyberg  Co..  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Mohrlite  Co.  of  America,  The,  901  Harri- 
son St.,  Nashville,  Tenn.  “Mohrlite.” 

MORAN  & HASTINGS  MFG.  CO.,  16-18 
W.  Washington  St.,  Chicago,  111. 

National  Diffused  Light  Co.,  136  W. 
Lake  St.,  Chicago,  111. 

National  Lighting  Fixture  Mfg.  Co.,  176- 
180  Grand  St.,  New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
X-ray  ceiling  fixtures,  floor  pedestals, 
and  other  special  lighting  units  are 
supplied  for  every  lighting  require- 
ment. All  types  embody  proper  prin- 
ciples of  lighting.  X-ray  mirror  re- 
flectors have  made  X-ray  lighting 
equipment?  famous.  See  Adv.  page 
1405.— Adv. 

Newman  Mfg.  Co..  717-21  Sycamore  St., 
Cincinnati.  Ohio. 

New  York  Art  Works,  328-330  7th  Ave., 
New  York,  N.  Y. 

Panama  Lamp  & Commercial  Co.,  595 
Mission  St.,  San  Francisco,  Cal.  “Pan- 
ama-Lite.” 

Pearlman  & Co.,  Victor  S.,  533  Wabash 
Ave.,  Chicago,  111. 

Pennsylvania  Sales  & Export  Co.,  1414  S. 
Penn  Sq.,  Philadelphia,  Pa.  “Magian”, 
“Daylight  Competitor.” 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle. 
Wash.  “Perfeclite.” 

Phoenix  Light  Co.,  525  Market  St..  Mil- 
waukee \S7is 

Planetlite  Co.,  Inc.,  15  E.  40th  St.,  New 
York,  N.  Y.  “Planetlite/* 
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Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 
“Britasday.” 

Plaut  & Co..  L.,  434  E.  23rd  St..  New 
York,  N.  Y. 

Polly  Mfg.  Co.,  Milwaukee,  Wis. 

Reading  Chandelier  Works,  The.,  503 
Penn  St.,  Reading.  Pa. 

Reedicon  Light  Co.,  The,  7 E.  Grant  St., 
Minneapolis,  Minn.  “Reedicon.” 

REFLECTOLYTE  CO.,  THE,  914  Pine 
St..  St.  Louis,  Mo.  “Reflectolyte.” 

Simes  Co.,  The,  22-26  W.  15th  St.,  New 
York.  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Standard  Light  Co.,  448  E.  Water  St.. 
Milwaukee,  Wis.  “Stanlico.” 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

VOIGT  CO.,  1741-47  N.  12th  St.,  Phila- 
delphia. Pa.  “Compolite.” 

Warren  & Co..  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 

WHITING  CO..  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y.  “Economy 
Light.” 

Williamson  & Co.,  R.,  Washington  & 
Jefferson  Sts.,  Chicago,  111. 

Wyle  & Bros.,  Inc.,  J.  J.,  18-20  E.  27th 
St.,  New  York,  N.  Y. 

Young,  Inc.,  Lorln  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  CAR.— Due  to 
the  low  headroom  in  railway  cars  the  light- 
ing units  are  for  the  most  part  either 
mounted  directly  on  the  ceiling  or  support- 
ed by  very  short  stems.  For  steam-rail- 
road  day  coaches  very  simple  fixtures  are 
generally  used,  consisting  of  little  more 
than  a canopy,  stem,  socket,  shade  holder 
and  glass  shade.  In  the  case  of  parlor,  din- 
ing, sleeping  and  private  cars  a great  deal 
more  attention  is  given  to  producing  a va- 
riety of  pleasing  designs.  Brackets  are 
often  provided  in  such  cars  and  these  are 
equipped  with  decorative  shades.  In  sleep- 
ers the  berth  lamps  serve  instead  of  brack- 
ets. In  diners  special  attention  is  given  to 
producing  an  attractive  lighting  as  well  as 
decorative  effect.  In  some  cases  the  light- 
ing'units  are  partly  recessed  in  the  deck 
of  the  car,  the  visible  portion  being  of  art 
glass  or  other  pleasing  and  diffusing  glass; 
indirect  lighting  has  also  been  tried  out  on 
dining  cars.  Baggage,  express  and  mall 
cars  are  provided  with  simple  ceiling  or 
occasionally  bracket  fixtures  equipped  with 
prismatic,  mirrored  or  opal  glass,  or  with 
porcelain  enameled  steel  reflectors.  Rug* 
ged  construction  characterizes  all  fixtures 
used  on  steam-railway  cars. 

The  fixtures  used  on  interurban  electric 
cars  are  coming  to  be  of  types  and  designs 
similar  to  steam-railroad  car-lighting  prac- 
tice. Electric  street  and  other  urban  cars 
are  In  most  cases  lighted  by  bare,  exposed 
lamps  mounted  in  ceiling  receptacles  with- 
out any  fixture  or  reflector.  On  some  sys- 
tems opal  or  prismatic  glass  reflectors  have 
been  adopted  with  good  results,  as  they 
greatly  diminish  the  glare  and  permit  us- 
ing fewer  and  larger  candlepower  lamps. 

Manufacturers 

Adams  & Westlake  Co.,  319  W.  Ontario 
St.,  Chicago,  111.  “Adlake.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  pages  1231-1234.) 

Black  & Boyd  Mfg.  Co.  17  E.  47th  St., 
New  York,  N.  Y. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40  W. 
15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign.  111.  “Compolux.” 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catharine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Dayton  Mfg.  Co.,  The,  Dayton,  Ohio. 
“Dayton.” 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago.  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y. 

Mohrlite  Co.  of  America,  The,  901  Har- 
rison St.,  Nashville,  Tenn.  “Mohr- 
lite.” 
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iSl;  fee.in6aUWe-15Thl8St..  New 

"SsKeff  CC^r  &RaK  Iowa'. 
wTkE^ELD  BRASS  CO..  THE  F.  W.. 

s,.' 

New  York,  N.  Y. 

l°£  ^noT'ZLT^ 

tanxrUR«dUOHT.NO.  INDUSTRIAL. 

-Industrial  lighting  «f  u^c"1flnr"e°nai^led 
monly  a reflector  of  P°^®“JSt|  panted 
steel,  alumlnumlred  steel  o matlc  glass, 
metal,  or  opal,  mirrore  Jiwattag^  lamp, 
and  containing  a or^usually  mounted 

The  ^^“Ve^toortVna^r.  conduit. 


ing.stem  or  pendent  swucn  - gun- 

socket  for  individual  com  o ^ the  nxturc 
^roUeTbTan  wa.ldswitch  or  at  the  pan- 
‘^eflector.  are  the 

of  the  many  varietyof  shapes, 

They  are  made  in  a to  the  variety 

sizes  and  mat®rj£J?  ® found  in  industrial 

°LXrk,nOne  of  commonest  modent 

fina  ls  what  IS  Known  as^R^  M( 

standard  dome  i“x  distribu- 

medium  ^®P,th;oWgeneral  illumination  under 

nmedafcvo  Ssvew 


benjamin  electric  mfg.  ca.cChi- 

TOTo'nto.N  Benjamin  Industrial  Lighting 
figures  are  made  in  a wide  variety  of 

S S2V  7k5lnfo0fimrVia«.and^rr 

lamp  sizes  oi  general  factory 

lighting,  the  Re- 
flector Socket  is 
widely  used.  The 
R.  L..  M.  Dome 
type  is  Illus- 
trated at  the 
left.  It  consists 
of  a porcelain 
. enameled  steel 
reflector  formed 
in  one  piece  and 
therefore  strong 
and  durable,  the 
well  known  Benjamin  two-piece,  easy- 
to- wire  porcelain  socket  and  a hea  Y. 
brass-to-iron  separable  fitting  tapped 
at  the  top  for  conduit  support  and  ar- 
ranged to  hear  the  weight  of  the  re- 
flector and  socket.  Variations  of  this 
fixture  are-  the  Reflector  Unit,  with 
removable  reflector,  of  which  the  fluted 

RR6flx ture  8 wUlt  da "threaded*1  cast 

£?  Vh^eTo^k  =V^of 


R.  L.  M.  Dome  Type 


Fluted  Bowl  Type 


5S^Sk.£w^  « 

eye  an  auxiliary  k0w1  of  the  lamp  is 

which  surrounds - tbe  Dan  The  shield 

general  lighting  of  t&iriynis  jal  as 

«r«£»|e  «£» « 

for  "local  lighting  over  benches,^  lmpm| 
tant  ma*J'l"e,?L  Smaller ^Ulng  fixtures  as 

the"  a^gepally  suspended  fromttemj; 
e‘‘«  °rFo°rt  Ughting  woundUring  machines. 

machine  see  above  under 

times  required;  for  fbeae  see  an  ^ Re 

flectors.8'  industrial*^  ghting,  miscelianeous. 

AbL“  MCfg“rC0.!  1633  Walnut  St..  Chicago. 
Acme  Lighting  Fixture  Co.  132  W.  Htl. 
A^Z^'oY;mAcXlsu  St. 

Adj°usSble\xture  CO..  The.  62  Mason 

AnMKft.ci%e,  Cleveland.  Ohio. 
Bailey-Reynolds  Chandel ler  ^S;:v  Mo* 

» r%i3ui 

CO..  208  S.  LaSalle  St.,  Chicago, 
eiylfy  Tsoansatnc.P1?6  Vand’erveer  St.. 

and  store." — Adv. 


iin<»  also  comprises  high  grade  P£°" 
tective  fixtures  with  enclosing  globes 
such  as  acid  resisting,  gas-  and 
vapor  - proof  moisture -^roof^  a nd 

rhetermdustrieysP  where  acid  fume». 

rials  or  explosives  are  present. 

3?  Sne  5 outdoor  ^u-U  madefy 

‘ard  and  dock  lighting.  This  company 
a!so  manufactures  particular 

ing  fixtures  and  signs^  Vq  rall. 

m roads.  Among 

A them  is  the  type 

JgSfc  RK  fixture  with 

IfM  threaded  cast 

hood  and  thread- 
neck. 

lain  enameled 
dKBi=SSS^  steel  reflector. 

This  fixture  is 
u n u s u a 1 1 y 
strong  and  dura- 
V ie  r and  the 
flector  is 

unscrewed  f ° * 
cleaning.  Three 
types  of  reflectors 
are  furnished— 

R.  L*.  M.  Dome 

Type  RR  Reflectors  and 

BUck  & Boyd  Mfg.  Co.  17  E.  47th  St.. 

CaYdewe.7&C0N'lnc..  Edward  F..  36-40  W. 

cildwe1l"BnecTric0rCoVp..  .JMf^xJ?.arket 
St.,  Champaign,  111.  Con!}lJ°u,x;  A, 

C^athierin?St!a3W?.t^on°real,t<Que.f*Can. 

CanadPanXGeneral  Electric  Co..  Vti.,  212 
King  St.,  W..  Toronto,  Ont.  Can. 

eZMreorient  St..  Undsay.  Ont., 

Colflns-Wagner  Mfg.  Co.,  122  W.  43rd  St., 

CoSal^Chandelier  Works.  Inc.,  122-130 

Commercial  LlghUng  Works'.  Inc..  154  W. 

C<Mbye®ectric  ^Machine  Co..  R,  R-.  1705 
K.  Broad  St..  Richmond,  Va. 


Dale  Lighting  Fixture  Co..  Inc..  107  9 
Drs^ri^co-.  620  Orleans 

DSfcHt%g  48thkltf,f  ^ewC  York.'eN. 

E2i.;DSS‘w^!.  »-» 

MW  u«Mrci.  io«  e~™.  N»- 

York,  N.  Y.  Richmond 

Edmunds  Co  Ltd  ^ 

Edwards  Lighting  Fixture  Co..  20  E. 

Lake  St.,  Chicago,  111.  Centre 

Empire  Lighting  Fixture  Co..  224  Cent 
St..  New  York.  N Y ^ st„ 

EChi8^go  DL  "Ever  So  New." 

Faries  Mfg.  Co  t9P^>tadway  New  York. 
Fibreduro,  Inc.,  396  Broaaway, 

lisss 

Pr'esu  Sarmiel,  41-43  W.  14th  St..  New 

Gradj^'  Fixture  Mfg.  Co..  M J-.  608  1st 
Ave  N.,  Minneapolis,  Minn. 

Gi^at  Western  Electric  Fixture  Co..  292 

HfrhtrMf^'Co?522Tc.i?ton  St..  Chl- 
Henkei  & ' 'Besfco°!‘l22  S.  Michigan  Ave.. 

Td2i4° N- 

^^Lig^ingVTurCorp"  38  Park 
, vanhS^regent  WORKS  OF  GEN- 
^eAIjC.eEveUnd.Oh.oC(?'ee  display  adv. 
Jfnfluflg  Gas  FUture  Co..  Inc..  22.-22S  13th 

Jefferson^  Glas^'ca.  ^he.  Follansbee.  W. 

Kapsa,  Rudolph.  2320  S.  Kedxie  Ave..  Chi- 

U?“rI"io\e^bes\6%eBsulUWf?om^ 


The  Llflhtolier  16-21  Unit 

fixturesw  JhenL.ghtOe,i ^{uSSl*  ntw 

hanging  .in,  thmodernizcs  the^li^tins 

sa^HffTasunr. 

Tnt  artUUc  brass  holder  with  ample 

ventilation  for  ™ax"  aa^n^the 
dust  and  bug  proof.  This  suppo 

glass  globe  of  iPJht  and  with  curvature 
^Wl^f-mlximum  diflu- 

localTzed^lighting^corp..  mow. 

son!"  (See  dl.splay  adv  Page  12- 5^ 

LTdirnU8Str?nduynaCp°oUsf36lXd38  ^Day- 
Olow.” 
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LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis.  Mo.  In- 
dustrolite  is  designed  to  eliminate  the 
glare  from  high  power  lighting  units, 
and  to  distribute  the  light  evenly  over 
the  range  of  each  reflector.  It  is.  there- 
fore, of  particular  value  in  factories, 
eliminating  eye-strain  and  improving 
working  conditions.  Industrolite  Is 


The  Industrolite 


cbm  posed  of  two  elements;  an  upper 
reflector  of  white  porcelain  enameled 
steel  and  a white  porcelain  enameled 
steel  reflecting  cone  suspended  below 
the  upper  reflector  in  such  manner- 
that  all  light  above  the  angle  of  40  deg. 
is  intercepted  and  reflected  to  the 
working  plane.  Made  in  two  sizes,  10 
and  13  ins.  diameter  for  use  on  porce- 
lain sockets,  accommodating  lamps 
ranging  in  size  from  75  to  200  watts. 
See  display  adv.  on  pages  1276-7  for 
other  Luminous  Unit  products. — Adv. 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McDonald  & Willson,  Ltd.,  347  Yonge 
_ St.,  Toronto,  Ont.,  Can. 

McPhilben  Lighting  Fixture  Co.,  Inc., 
Queens,  N.  Y.  “Queens  Quality.'’ 

Meyberg  Co.,  The,  633  S.  Grand  Ave.. 
Los  Angeles,  Cal. 

Moe-Bridges  Co..  236  Broadway,  Milwau- 
kee, Wis. 

Mohrlite  Co.  of  America,  The,  901  Har- 
rison St.,  Nashville,  Tenn.  “Mohr- 
lite." 

MORAN  & HASTINGS  MFG.  CO.,  16-18 
W.  Washington  St..  Chicago.  111. 

National  Electric  Fixture  Co.,  17  S.  Clin- 
ton St.,  Chicago.  111.  “Radiolite.” 

National  Lighting  Fixture  Mfg.  Co.,  176- 
180  Grand  St.,  New  York.  N„  Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray"  reflectors  are  Ideal  for  In- 
stallation wherever  mechanical  work 
is  done.  Reflectors  are  installed  at 
the  ceiling,  eliminate  drop  cords  and 
save  lamp  breakage.  The  “Jumbo*' 


with  1000- watt  Mazda  “C"  lamp,  will 
replace  arc  lamps.  All  X-Ray  mirror 
reflectors  are  made  with  a silver  re- 
flecting surface  and  are  permanently 
brilliant.  See  Adv.  page  1405. — Adv. 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston.  Mass. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Non-Twist  Canopy  Ring,  Canada,  Ltd., 
58  Temperance  St.,  Toronto,  Ont.,  Can. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..  Chicago,  111.  “Peerlite.” 

Perfeclite  Mfg.  Co..  119  Main  St.,  Seattle. 
Wash.  “Perfeclite." 

Phoenix  Light  Co..  525  Market  St.,  Mil- 
waukee, Wis. 

Pittsburgh  Reflector  & Illuminating  Co., 
Inc.,  3rd  & Ross  Aves.,  Pittsburgh,  Pa. 


Planetlite  Co.,  Inc.,  15  E.  40th  St.,  New 
York,  N.  Y.  “Planetlite." 

Plaut  & Co.,  L..  434  E.  23rd  St..  New 
York,  N.  Y.  “Four-In-One." 

POLACHEK  & BRO.  CO..  CHARLES. 
217  3rd  St.,  Milwaukee,  Wis.  “Light 
“House." 

Reading  Chandelier  Works,  The.,  603 
Penn  St.,  Reading,  Pa. 

Reed  icon  Light  Co..  The.  7 E.  Grant  St., 
Minneapolis,  Minn.  “Reedicon." 

RFFLECTOLYTF,  CO..  THE.  914  Pine 
St.,  St.  Louis,  Mo.  “Reflectolyte." 

Rozee  Mf«r.  Co.,  10  Ionia  Ave.,  S.  W., 
Grand  Rapids.  Mich.  “Rozee-Lite." 

Russell  fk  Stoll  Co.,  17-27  Vandewater  St.. 
New  York,  N.  Y. 

SAMPSON  AXCESS  SYSTEM.  INC.. 
434  Union  St.,  Lynn.  Mass.  “Axcess." 

Service  Electric  Co.,  Inc.,  2337  N.  Hoyne 
Ave..  Chicago.  HI. 

SHAPIRO  & ARONSON,  INC.,  20  Warren 
St..  New  York,  N.  Y. 

Simes  Co..  The,  22-26  W.  15th  St.,  New 
York.  N.  Y. 

Solar  Illuminating  Co..  54  W.  Lake  St., 
Chicago.  111.  “Solar." 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco." 

Standard  Light  Co..  448  E.  Water  St., 
Milwaukee,  Wis.  “Stanlico." 

Tallmnn  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton.  Ont.,  Can. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y. 

Warner.  Inc.,  C.  B.  & J..  138  W.  14th  St.. 
New  York.  N.  Y.  “Foco-Light." 

Warren  & Co..  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago.  III. 

W^STTNGHOTTSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Sol-Lux." 
LSee  display  adv.  pages  1395-1402.) 

White  Co..  The  O.  C.,  17  Hermon  St., 
Worp<»qter.  Mass. 

WHITING  CO..  TNC..  H.  S..  104  E.  41st 
St..  New  York.  N.  Y.  “Economy  Light." 

Williamson  & Co.,  R..  Washington  & Jef- 
ferson Sts.,  Chicago.  HI. 

Young.  Tnc..  Lorin  W.,  214  E.  40th  St- 
New  York,  N.  Y. 

FIXTURES,  LIGHTING.  MARINE.  WA- 
TERTIGHT AND  VAPORPROOF.— On 
sbinboard  the  need  for  minimizing  hazards 
is  leading  to  the  location  of  fixtures  over- 
head and  abandoning  to  a great  extent  all 
bulkhead  or  bracket  fixtures,  thus  reducing 
the  fixture  design  to  narrower  standards. 
The  tendenev  is  also  to  avoid  the  use  of  un- 
treated wood  as  well  as  metal  In  fixtures 
and  to  use  some  form  of  insulating  materi- 
al such  as  porcelain  or  molded  insulation. 
This  is  especially  the  case  in  living  quar- 
ters where  the  material  is  subjected  to 
neither  salt  water  and  salt  air,  nor  mechan- 
ical injury.  In  exposed  locations  where 
subjected  to  hard  usage,  such  as  on  deck, 
in  cargo  spaces,  engine  and  boiler  rooms, 
etc.,  steam-tight,  guarded  fixtures  are  re- 
quired. These  are  of  metal,  but  of  such 
quality  and  so  prepared  that  they  will 
withstand  the  effects  of  alternate  exposure 
to  water  and  air.  If  kev  switches  are  com- 
bined with  fixtures,  they  should  be  so  de- 
signed that  turning  them  in  either  direc- 
tion will  extinguish  the  light.  The  trend 
of  opinion,  on  account  of  fire  risk,  is  to 
provide  separate  push  switches  in  crew 
and  passenger  quarters  designed  so  that 
thev  cannot  be  taken  apart  without  tools. 

The  compartments  or  staterooms  In 
steam  vessels  are  usually  of  small  dimen- 
sions and  by  common  usage  Invariably 
painted  in  gloss  white.  This  makes  the 
problem  of  illumination  very  simple  as  the 
value  of  light  source  is  returned  by  good 
reflection  and  with  little  absorption.  The 
25-watt  tungsten  lamp  is  recommended  as 
the  standard  unit  for  each  compartment. 
For  large  spaces,  such  as  cargo  holds, 
where  lighting  Is  only  needed  at  and  un- 
der special  conditions,  the  tendenev  is  to 
place  the  large  lighting  units  well  over- 
head so  as  to  keep  the  light  out  of  the 
line  of  vision  of  the  workers.  Ocean-going 
vessels  usually  have  outlets  for  large  port- 
able cargo  lights  located  near  the  hatch- 
ways. Packet  steamers  using  only  well 
known  and  customary  docks  are  arranged 
with  side  openings  in  the  hull  for  charg- 
ing and  discharging.  This  type  of  vessel 
may  be  provided  with  permanent  small 
lighting  units  carefully  protected  from  me- 
chanical injurv. 

In  many  land  installations  it  is  neces- 
sary to  provide  water-tight  lighting  fix- 
tures. This  is  done  on  docks  and  wharves, 
in  tunnels,  breweries,  refrigerating  rooms 
and  other  damp  locations.  Where  there  is 
apt  to  be  much  steam,  explosive  or  com- 
bustible vapor  or  gas.  or  corrosive  fume, 
the  fixtures  are  made  even  more  tight. 
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being  of  the  type  called  vaporproof.  This 
type  is  reouired  in  oil  refineries,  dry-clean- 
ing establishments,  dye  houses,  laundries, 
locomotive  roundhouses,  many  chemical 
works,  powder  mills,  etc.  This  type  of 
fixture  has  a heavy  outer  glass  globe  sur- 
rounding the  lamp  and  fitting  tightly 
against  a rubber  gasket  In  a special  hold- 
er that  covers  the  socket  completely.  Such 
fixtures  are  almost  invariably  made  key- 
less. 

Manufacturers: 

Anodion  Metal  Co.,  The,  124  South  St., 
Baltimore.  Md. 

Appleton  Electric  Co.,  1703  Wellington 
Ave..  Chicago.  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco. 
Toronto.  Benjamin  watertight  fixtures 
with  cast  brass  or  iron 
fixture  bodies,  heavy 
screw  globe  and  brass 
guard  are  also  gas  and 
vaporproof.  St  u r d y 
fixtures  for  land  and 
sea  service  in  key  and 
keyless  types.  Illus- 
tration shows  keyless 
outlet  box  celling  fix- 
ture, 75-watt  size. 
Made  also  in  angle 
wall  and  drop  fixture 
types. — Adv. 


Caldwell  & Co.,  Inc.,  .Edvrard  F..  36-40  W. 

15th  St.,  New  York,  N.  Y. 

Campbell  Co.,  A.  S.,  161  Prescott  St.. 

East  Boston,  Mass.  "Cello." 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St..  W.,  Montreal.  Que.,  Can. 
“Duplexalite." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 
Collins- Wagner  Mfg.  Co..  122  W.  43rd  St., 
New  York,  N.  Y. 

Colonial  Chandelier  Works..  Inc.,  122-130 
Centre  St.,  New  York.  N.  Y. 

Conneaut  Metal  Works  Co..  The,  Con- 
neaut.  Ohio.  "Conneaut." 

Cooley  Electric  Co.,  George  R..  912  West- 
ern Ave.,  Seattle,  Wash. 

Cory  & Son,  Inc..  Charles,  183-187  Var- 
ick  St..  New  York,  N.  Y. 

CROUSE- HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 
Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111.  “600." 

Dayton  Mfg.  Co.,  The,  Dayton,  Ohio. 
“Dayton." 

Eastern  Brass  Works.  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Eclipse  Light  Co.,  583-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St.,  Chicago.  111. 

Electric  Appliance  Co.,  701-709  W.  Jack- 
son  Blvd.,  Chicago.  111.  “Watight." 
Faries  Mfg.  Co.,  Decatur,  111. 

Hvgrade  Lighting  Fixture  Corp.,  38  Park 
St..  Brooklyn,  N.  Y. 

LIGHTOLIER  CO.,  569-71  Broadway, 
New  York.  N.  Y.  “Lightolier." 

LINE  MATERIAL  CO.,  South  Mi’wau- 
ke-e.  Wis.  (See  display  adv.  page  1278.) 
LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.,' 
2615  Washington  Ave.,  St.  Louis,  Mo. 
(S^e  display  adv.  pages  1276-1277.) 
Marine  Electric  Co.,  195  Fremont  St., 
San  Francisco.  Cal.  “Meco.” 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles.  Cal. 

Morse.  Frank  W..  289  Congress  St.,  Bos- 
ton, Mass. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd..  Chicago,  m. 
“V-Ray."  (See  display  adv.  page 
1405.) 

New  England  Brass  A Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste."  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 


Piper  Co.,  Ltd.,  The  Hiram  L.,  75  St. 

Remi  St.,  Montreal,  Que.,  Can. 

Plaut  & Co.^  L.,  434  E:  23rd  St.,  New 
York,  N.  Y. 

Polly  Mfg.  Co.,  Milwaukee.  Wis. 

Porter  Co.,  The,  241  Water  St.,  New 
York,  N.  Y. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 
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Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Seidler-Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.  “S-M.” 

Simes  Co..  The,  22-26  W.  15th  St.,  New 
York,  N.  Y. 

Smyser- Royer  Co.,  York,  Pa. 

STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco." 

Standard  Electric  Machinery  Co.,  Bal- 
timore, Md.  “Standard-Baltimore." 
WAKEFIELD  BRASS  CO.,  THE  F.  W.. 

Woodland  Rd.,  Vermilion,  Ohio. 

Warren  & Co.,  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Sol-Lux.” 
(See  display  adv.  pages  1395-1402.) 
Young,  Inc.,  Lorin  W.,  214  E.  40th  St.. 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  MISCELLANE. 
OUS. — Lighting  fixtures  of  a special  char- 
acter and  for  miscellaneous  purposes  not 
otherwise  referred  to  elsewhere  in  this 
book  are  included  under  this  classifica- 
tion. Electric  lighting  has  already  dis- 
placed other  methods  of  lighting  in  prac- 
tically every  class  of  lighting  installation, 
almost  exclusively  In  many  and  to  a very 
large  extent  in  most.  The  kinds  of  fix- 
tures and  the  classes  of  service  for  which 
they  are  designed  are  therefore  very  nu- 
merous and  the  classes  listed  above  and 
below  cannot  by  any  means  cover  all.  A 
few  of  these  miscellaneous  classes  are  as 
follows:  Fixtures  for  art  museums,  libra- 
ries, banks,  schools,  laboratories,  gymna- 
siums, courts  of  justice,  post  offices,  penal 
institutions,  etc.  These  involve  special 
types  of  direct,  indirect,  or  semi-indirect 
fixtures  in  many  cases,  that  cannot  be 
discussed  in  detail  for  lack  of  space. 
Manufacturers: 

Acme  Lighting  Fixture  Co.,  132  W.  14th 
St.,  New  York.  N.  Y.  “Acmetal.” 
Adam  Co..  The  E.  C.,  902  Pine  St.,  St. 
Louis,  Mo. 

Alexalite  Co..  The,  434  E.  23rd  St.,  New 
York,  N.  Y.  “Alexalite." 

Andresen  Co.,  Jacob,  258  Third  Ave.,  S. 
Minneapolis,  Minn. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave..  Brooklyn,  N.  Y. 

Art  Lamp  Mfg.  Co.,  521  S.  Wabash  Ave., 
Chicago.  111. 

Baehker,  F.,  2531  Milwaukee  Ave..  Chi- 
cago. 111. 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.  page  1258.) 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 

216  S.  Jefferson  St..  Chicago.  111. 
BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd..  Chicago.  111. 
(Acldproof.)  (See  display  adv.  pages 
1231-1234.) 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Black  & Boyd  Mfg.  Co.,  47  E.  47th  St. 
New  York,  N.  Y. 

Bridgeton  Chandelier  Co..  Belmont  & 
Oxford  Sts.,  Bridgeton.  N.  J. 

Caldwell  & Co..  Inc..  Edward  F..  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux." 
Campbell  Co.,  A.  S.,  161  Prescott  St.. 

East  Boston.  Mass.  “Cello.” 
Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St..  W.,  Montrea’,  Que . 
Can.  “Duplexalite." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
Clinton  Metal  Lamp  Co.,  55  Chrystie  St., 
New  York.  N.  Y. 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St.. 
New  York.  N.  Y. 

Colonial  Chandelier  Works.  Inc.,  122-130 
Centre  St.,  New  York.  N.  Y. 
Commercial  Lighting  Works,  Inc.,  154 
W.  Lake  St.,  Chicago.  111. 

Crescent  Art  Metal  Co.,  The,  Bridgeton. 
N.  J. 

Crescent  Brass  Products  Co.,  The  8410 
Lake  Ave.,  Cleveland,  Ohio.  “Cres- 
cent." 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 
Crown  'Chandelier  Co..  Inc.,  610-614 
Broadway,  New  York,  N.  Y. 

Crucet  Mfg.  Co.,  292  5th  Ave.,  New  York, 
N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111.  “600." 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6 W.  48th  St.,  New  York,  N. 
Y.  “Duplexalite." 


Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111. 

Empire  Lighting  Fixture  Co.,  224  Centre 
St..  New  York,  N.  Y. 

ERIKSON  ELECTRIC  CO.,  L..  6 Port- 
land St.,  Boston,  Mass,  (bank  screen 
and  desk.)  See  adv.  page  1308. 

Everson  & Co.,  C.  G.,  70  W.  Lake  St.. 
Chicago,  111.  “Ever  So  New." 

Falkenbach  Mfg.  Co.,  Inc.,  159  E.  54th  St., 
I^w  York,  N.  Y.  “Woodflbre." 

Faries  Mfg.  Co.,  Decatur,  111. 

Fibreduro,  Inc.,  396  Broadway,  New  York, 
N.  Y. 

Frankel  Light  Co.,  5016  Woodland  Ave., 
Cleveland,  Ohio.  (billiard  table) 
“Frankelite." 

Frost.  Samuel,  41-43  W.  14th  St.,  New 
York,  N.  Y. 

General  Lighting  Fixture  Co.,  28  W.  Lake 
St.,  Chicago,  111. 

Harrison  Fixture  Works,  69  Harrison 
St.,  Brooklyn,  N.  Y. 

Henkel  & Best  Co.,  122  S.  Michigan  Ave.. 
Chicago,  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

Hovorka.  John  D.,  3509  W.  Roosevelt 

• Rd.,  Chicago,  111. 

Hvgrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y 

Incandescent  Supply  Co..  638  Liberty 
Ave..  Pittsburgh,  Pa.  “Isco." 

Ja^hnig  Gas  Fixture  Co.,  Inc.,  221-223  13th 
Ave..  Newark,  N.  J. 

Kapsa.  Rudolph,  2320  S.  Kcdzie  Ave., 
Chicago  111. 

LIGHTOLTER  CO.,  569-71  Broadway, 
New  York.  N.  Y.  “LIghtolier." 

LUMINOUS  UNIT  CO..  DIV.  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis,  Mo.  In 
addition  to  a complete  line  of  semi- 
indirect  lighting  fixtures  (Brascolites. 
Aglltec.  E-lites  and  Tndustrolites)  for 
use  in  homes,  offices,  stores,  etc.,  this 
company  manufactures  a special  line 
of  fixtures  particularly  adaptable  to 
churches,  hanks,  public  and  semi-pub- 
lic institutions,  with  massive  hangings 
and  fittings,  candelabra  ejects,  etc., 
all  employing  the  Brnscolite  principle 
of  efficient  illumination.  See  dlsplav 
adv.  pages  1276-1277.— Adv. 

McDonald  & Willson.  Ltd..  347  Yonge  St.. 
Toronto,  Ont..  Can. 

McPhllhen  Lfghting  Fixture  Co..  Tnc.. 
Queens.  N.  Y.  “Queens  Qualitv  “ 

Mevberg  Co..  The.  633  S.  Grand  Ave., 
Los  Angeles.  Cal. 

Mohrlite  Co.  of  America.  The,  901  Harri- 
son St..  Nashville.  Tenn.  “Mohrlite  " 

MORAN  & HASTINGS  MFG.  CO..  16-18 
W.  Washington  St..  Chicago,  111. 

National  Lighting  Fixture  Mfg.  Co..  176- 
180  Grand  St.,  New  York,  N.  Y. 

National  Plastic  ReJ’ef  Co.,  330  Main  St 
Cincinnati.  Ohio.  “Fiber  Olitic.” 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  .W.  Jackson  Blvd.,  Chicago.  111. 
Art  lamps,  pedestals,  wall  brackets, 
candelabra  fixtures,  cornices,  glass 
bowls,  composition  bowls,  metal  bowls— 
all  indirect  lighting  bv  X-Ray  re- 
flectors. A staff  of  artists  and  illum- 
inating engineers  is  maintained  to  de- 
sign and  specify  distinctive  architect- 
ural detail.  See  Adv.  page  1405. — Adv. 

New  England  Brass  & Fixture  Co..  77 
Summer  St.,  Boston.  Mass. 

Newman  Mfg.  Co..  717-21  Sycamore  St.. 
Cincinnati,  Ohio. 

New  York  Lighting  Fixture  Mfg.  Co . 
67-69  Spring  St..  New  York.  N.  Y. 
“Nvlco  " 

Non-Twist  Canopy  Ring.  Canada.  Ltd.. 
58  Temperance  St..  Toronto.  Ont..  Can. 

Oliver  Electric  Mfg.  Co..  4221  Forest 
Park  Blvd..  St.  Louis,  Mo. 

Peerless  Light  Co..  663  W.  Washington 
Blvd..  Chicago,  111.  “Peerlite." 

Plaut  & Co..  L..  434  E.  23rd  St.,  New 
York.  N.  Y.  “Four-In-One." 

POLACHEK  & BRO.  CO..  CHARLES. 
217  3rd  St..  Milwaukee.  Wls.  “Light 
“House." 

Pollv  Mfg.  Co.,  Milwaukee.  Wis. 

Reading  Chandelier  Works,  The.  503 
Penn  St..  Reading.  Pa. 

REFLECTOLYTE  CO.,  THE,  914  Pine 
St.,  St.  I^ouis,  Mo.  "Refleotolyte." 

Reliance  Metal  Spinning  & Stamping 
Co.,  Inc..  160  John  St.,  Brooklyn,  N. 
Y.  “Remssco." 

Riddle  Co.,  The  Edward  N.,  27  Broad- 
way. Toledo,  Ohio. 

St.  Charles  Fixture  Mfg.  Co.,  St. 
Charles,  III. 

Savoy  Mfg.  Co.,  115  E.  24th  St.,  New 
York,  N.  Y. 


Simes  Co.,  The.  22-26  W.  15th  St..  New 
York,  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 

Tallman  Brass  & Metal.  Ltd.,  Wilson 
.St.,  Hamilton,  Ont.,  Can. 

Universal  Bearing  Bronze  Co.,  Winsted. 
Conn. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 

WAKEFIELD  BRASS  CO.,  THE  F.  W.. 

Woodland  Rd.,  Vermilion,  Ohio. 

Warner,  Inc.,  C.  B.  & J.,  138  W.  14th 
St.,  New  Yo*k,  N.  Y.  "Foco-Llght.” 
Warren  & Co.,  Walter  G..  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury.  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

White  Mfg.  Co.,  J.  H..  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

WHITING  CO.,  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y.  “Economy 
Light." 

Young,  Inc.,  Lorin  W„  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  OFFICE  AND 
DRAFTING  ROOM.— Offices  and  drafting 
rooms  nearly  always  require  lighting  fix- 
tures which  will  give  a uniform  distribu- 
tion of  light  over  a large  area.  As  work 
is  frequently  done  upon  glazed  paper  or 
other  polished  surfaces  these  units  are 
often  designed  with  particular  attention  to 
the  elimination  of  glare.  Offices  and 
drafting  rooms  usually  have  a light-colored 
ceiling  so  the  conditions  are  such  as  to 
make  direct  and  semi-indirect  fixtures  ap- 
plicable. In  many  cases  some  attention 
is  paid  to  the  decorative  effect  of  the  fix- 
ture, especially  in  offices  open  to  the  pub- 
lic. The  semi-indirect  bowls  used  In  these 
fixtures  are  sometimes  decorated  and  ver- 
tical rod  suspensions  are  used  to  avoid 
objectionable  shadows  on  the  ceiling.  Units 
producing  semi-indirect  illumination  by 
supplying  their  own  reflecting  surface  are 
also  extensively  used;  they  have  an  enam- 
eled reflecting  plate  that  serves  as  a small 
false  ceiling,  from  which  is  suspended  a 
dense  opal  glass  bowl.  These  units  may 
be  suspended  from  the  ceiling  or  mounted 
on  the  celling  surface,  both  these  mount- 
ings being  especially  suitable  when  the 
celling  Is  dark  or  redecorated  infrequent- 
ly. Other  types  are  the  one-piece  and 
multipart  assembled  glass  units,  generally 
of  opal  glass  or  a combination  of  opal  and 
clear  glass.  In  some  types  of  these  units 
the  dome  part  or  the  upper  surface  of  the 
one-piece  bowl  is  made  reflecting,  produc- 
ing a lighting  effect  somewhat  similar  to 
the  units  employing  a reflecting  plate. 

Direct  lighting  fixtures  are  also  exten- 
sively used  in  offices.  In  most  cases  they 
consist  of  dome  or  bowl-shaped  reflectors, 
either  of  glass  or  metal,  suspended  by  a 
ch^in  or  fixture  stem  or  by  reinforced 
lamp  cord  direct.  Such  direct  lighting  fix- 
tures are  preferably  of  the  deep  dome  or 
bowl- reflector  type,  unless  hung  close  to 
the  celling  in  a high  room.  The  shallow 
types  of  reflectors  expose  the  lamp,  caus- 
ing very  annoying  glare.  Diffusing  or  re- 
flecting caps  are  often  put  on  the  lamp  to 
diminish  or  prevent  this  glare,  and  in  oth- 
er cases  small  diffusing  rings,  bowls  or 
shields  are  suspended  below  the  lamps  for 
the  same  purpose. 

The  tendency  in  office  and  drafting  room 
lighting  has  for  many  years  been  away 
from  the  use  of  individual  desk  lamps  and 
toward  the  use  of  general  lighting  from 
ceiling  fixtures.  From  the  standpoint  of 
visual  comfort  a well  designed  Indirect  or 
semf-indirect  lighting  system  is  conceded 
to  be  the  ideal.  Where  there  is  much  dust 
or  smoke  more  frequent  cleaning  of  fix- 
tures is  necessary  or  it  may  be  advisable 
to  use  direct  or  semi-indirect  fixtures  that 
can  be  cleaned  more  quickly  than  the  ordi- 
nary open-bowl  indirect  or  semi-indirect 
fixtures.  Desk  lamps  are  now  provided  as 
a rule,  only  for  special  locations  or  for 
very  exacting  visual  work  that  cannot  be 
so  well  illuminated  by  the  general  light- 
ing of  the  room  as  a whole. 

Also  see  Lighting*  units,  office,  store  and 
other  commercial  types.  For  desk  lamps, 
see  Lamps,  desk. 

Manufacturers: 

Adam  Co.,  The  E.  C..  902  Pine  St.,  St. 
Louis,  Mo.  , 

Adjustable  Fixture  Co..  The,  62  Mason 
St.,  Milwaukee,  Wis. 

Aglow  Sales  Co.,  671  3rd  Ave.,  New 
York,  N.  Y. 

Alexalite  Co.,  The,  434  E.  23rd  St..  New 
York,  N.  Y.  "Alexalite." 
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Alt-Le  Lighting  Fixture  Co.,  262  Bow- 
ery, New  York,  N.  Y.  “Altelite.” 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Anodion  Metal  Co.,  The,  124  South  St., 
Baltimore.  Md. 

Art  Metal  Mfg.  Co.,  The,  Cleveland, 
Ohio.  "Amco." 

Banfield  & Sons.  Ltd.,  W.  H.,  370-386 
Pope  Ave.,  Toronto,  Ont.,  Can. 

Bauer,  Inc.,  H.  A.,  Lansdowne.  Pa. 
“Pull-A-Lite.” 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO* 
216-220  So.  Jefferson  St.,  Chicago. 
Manufacturers  of  the  “Denzar”  lighting 
unit,  scientifically  designed  for  use 
with  the  powerful  Mazda  "C"  lamp. 
Carries  reflector  shaped  to  give  the 
proper  distribution  of  light  and  allows 
sufficient  light  to  filter  through  to  the 
ceiling  so  as  to  avoid  shadows  or 
streaks.  The  upper  portion  of  the  bowl 


“Denzar”  Lighting  Unit 


is  clear  glass,  permitting  the  greater 
portion  of  the  light  to  be  thrown  up- 
ward to  the  reflector  and  be  redirected 
from  there  to  the  working  plane  where 
it  Is  needed.  This  portion  of  clear 
glass  also  prevents  the  accumulation  of 
dust  and  dirt  in  the  bowl  and  makes 
the  “Denzar”  practically  a dust-,  dirt- 
and  bug-proof  unit.  The  lower  part 
of  the  bowl  is  finished  with  a hard, 
smooth,  white  translucent  enamel  of 
good  diffusing  quality,  completely  con- 
cealing the  filament  and  eliminating  all 
glare.  We  also  manufacture  a complete 
line  of  direct,  indirect  and  semi-direct 
lighting  units;  also  a complete  line  of 
lighting  fixtures,  brackets,  etc.,  to  meet 
all  conditions. — Adv. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. See  entry  under  Fixtures,  light- 
ing. store,  also  industrial. — Adv. 

Black  A Boyd  Mfg.  Co.,  17  E.  47th  St., 
New  York,  N.  Y. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux.” 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St..  W..  Montreal,  Que., 
Can.  “Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cassidy  Co.,  Inc.,  15-21  Wilbur  Ave., 
Long  Island  City,  N.  Y.  “Cas-O-Lux.” 

Cleveland  Phon-Arm  Co.,  The,  1265  W. 
2nd  St.,  Cleveland,  Ohio.  “Ray.” 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York,  N.  ’Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

Commercial  Excelite  Co..  Inc..  312  N. 
Eutaw  St.,  Baltimore.  Md.  “Excelite.” 

Commercial  Lighting  Works,  Inc.,  154 
W.  Lake  St.,  Chicago.  111. 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,  Ohio. 

Crescent  Brass  Products  Co.,  The,  8410 
Lake  Ave.,  Cleveland,  Ohio.  “Cres- 
cent." 

Crown  Chandelier  Co.,  Inc.,  610-614 
Broadway,  New  York,  N.  Y. 

Crown  Electrical  Mfg.  Co.,  Ltd.,  Brant- 
ford, Ont.,  Can.  “Crown-LIte.” 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  48th  St..  New  York,  N. 
Y.  “Duplexalite.” 


Eastern  Brass  Works,  221-23  Thirteenth 
Ave.  Newark  Nf.  J 

Eclipse  Light  Co.,  583-87  Broadway,  New 
York.  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.  Toronto,  Ont.,  Can.  “Brit- 
llte,”  “Edmundslite.” 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111.  “Lite  Unit.” 

Egan  & Egan,  21  E.  40th  St.,  New  York, 
N.  Y.  “Ray-O-Day.” 

Empire  Lighting  Fixture  Co  224  Centre 
St..  New  York,  N.  Y. 

Everson  & Co.,  C.  G.,  70  W.  Lake  St., 
Chicago,  111.  “Ever  So  New.” 

Farles  Mfg.  Co.,  Decatur,  111. 

Fibreduro,  Inc.,  396  Broadway,  New 
York,  N.  Y. 

Findlay  Mfg.  Co.,  Inc.,  Robert,  224  5th 
Ave.,  New  York,  N.  Y.  “Findlaylite.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio.  “Perfec- 
llte.” 

Forg  Mfg.  Co.,  Peter,  50  Park  St.,  Som- 
erville, Mass. 

Frankel  Light  Co.,  5016  Woodland  Ave., 
Cleveland.  Ohio.  “Frankelite.” 

General  Lighting  Fixture  Co.,  28  W.  Lake 
St.,  Chicago,  111. 

Goetz,  Inc.,  A.  Edgar,  55  Barclay  St., 
New  York,  N.  Y. 

Grady  Fixture  Mfg.  Co.,  M.  J.,  608  1st 
Ave.,  N.,  Minneapolis,  Minn. 

Granden  Electric  Co.,  1511  Howard  St., 
Omaha,  Neb. 

HANDEL  CO.,  THE,  381  E.  Main  St., 
Meriden,  Conn. 

Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago, 111.  “Deluxlite.” 

Heather  Co.,  The  R.  C..  19-21  W.  36th  St.. 
New  York,  N.  Y.  “Heatherlite.” 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago,  111.  “Factrylite.” 

Highlands  Mfg.  Co.,  Muncie,  Ind.  “Reth- 
Lite.” 

Hobrecht  Co..  J.  H.,  1012  6th  St.,  Sacra- 
mento. Cal.  “Xtralite.” 

Hygrade  Lighting  Fixture  Corp.,  38 
Park  St.,  Brooklyh,  N.  Y. 

Ideal  Gas  & Electric  Fixture  Co.,  433 
Broadway,  New  York,  N.  Y. 

INTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St..  Chicago.  111. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  Ohio.  “Ace,”  “Tro- 
jan.” (See  display  adv.  pages  1266- 
1269  ) 

Kosmolite  Mfg.  Corp.,  5-7  E.  16th  St- 
New  York,  N.  Y. 

Lighthouse  Corp.,  98-100  Bfeecker  St- 
New  York.  N.  Y. 

Lighting  Studios  Co.,  220  W.  42nd  St- 
New  York,  N.  Y.  “Lsco,”  “Studio 
Lite."  “Doric  Lite.” 

LIGHTOLIER  CO.,  569-71  Broadway. 
New  York,  N.  Y.  “Ughtolier.” 

LOCALIZED  LIGHTING  CORP-  540  W. 
58th  St.,  New  York,  N.  Y.  “Ander- 
son.” (See  display  adv.  page  1275.) 

Luminous  Specialty  Co.,  236-238  S.  Meri- 
dian St.,  Indianapolis.  Ind.  “Day- 
Glow.” 

LUMINOUS  UNIT  CO.  DIV-  ST.  LOUIS 
BRASS  MFG.  CO-  St.  Louis,  Mo. 
Brascolite  fixtures  for  offices  employ 
the  same  scientific  principles  as  worked 
out  in  other  Brascolite  fixtures,  giving 
even  distribution  of  light  without  eye- 
strain.  The  arrangement  of  bowl  and 


The  Brascolite 


reflector  directs  all  emitted  light  to 
the  working  plane  with  a minimum 
absorption.  The  mechanical  features 
are  simple  and  substantial.  They  are 
manufactured  for  installation  on  any 
standard  outlet,  for  mounting  on  ceil- 
ing or  for  hangring  by  chains  or  pen- 
dants. A wide  variety  of  styles  and 
sizes  are  offered  In  brass  metal  fin- 
ished antique  gold,  leather  bronze,  old 
gold,  porcelain  white  enamel,  white 
lumo-vitro,  etc.  See  display  adv.  pages 
1276-7.— Adv. 


Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

Mazzolini  Artcraft  Co.,  4424  Payne 
Ave.,  Cleveland,  Ohio. 

McDonald  & Willson,  Ltd-  347  Yonge 
St-  Toronto,  Ont-  Can. 

Meyberg  Co-  The,  633  .S.  Grand  Ave- 
Los  Angeles  Cal.  “Meycolite.” 

Mitchell  Vance  Co.,  Inc-  503-611  W.  24th 
St-  New  York,  N.  Y.  “T.  R.  B.” 

Moe-Bridges  Co-  236  Broadway,  Mil- 
waukee, Wis. 

Mohrlite  Co.  of  America,  The,  901  Har- 
rison St-  Nashville.  Tenn.  “Mohr- 
lite.” 

MORAN  & HASTINGS  MFG.  CO-  16  and 
18  W.  Washington  St.,  Chicago.  Manu- 
facturers of  the 
“Raymo”  patented 
lighting  unit  for 
the  office,  store  or 
factory-  An  abso- 
lutely shadowiest 
lighting  unit.  Givef 
most  light  with 
least  lamp  wattage 
Glare  is  an  un- 
known quantity  in 
“Raymo,”  and  am- 
ple ventilation  pro- 
longs the  life  of 
the  lamp.  “Raymo” 
is  strong,  practica1 
and  sightly,  and  if 
made  In  16  differ- 
ent styles  to  meet 
varying  conditions. 
Adaptable  for  low 
or  high  ceilings  in 
plain  or  ornamenta’ 
designs;  for  100 
200  or  300  watt 
perfect  satisfaction 
and  is  used  exten- 
sively in  hundreds  of  leading  banks, 
department  stores,  offices,  industrial 
plants,  drafting  rooms  and  in  other 
places  where  perfect  illumination  is  de- 
manded. “Raymo”  assures  service, 
quality  and  workmanship. — Adv. 

Mutual  Metal  Mfg.  Co-  1948  N.  Kedvale 
Ave-  Chicago,  111. 

National  Diffused  Light  Co.,  136  W.  Lake 
St-  Chicago.  111. 

National  Electric  Fixture  Co.,  17  S.  Clin- 
ton St-  Chicago.  111.  “Nefcolite.” 

NATIONAL  X-RAY  REFLECTOR  CO- 
235  W.  Jackson  Blvd-  Chicago.  III. 
“X-Ray”  fixtures,  utilizing  X-Ray  mir- 
ror reflectors,  produce  best  indirect 
lighting.  X-Ray  fixtures  embody,  with 
the  advantages  of  a concealed  light 


1321 — Cut  Away  to  Show  Reflector 


source,  an  ideal  type  of  illumination 
for  offices  and  drafting  rooms.  See 
Adv.  page  1406. — Adv. 

New  England  Brass  & Fixture  Co.,  77 
Summer  St-  Boston,  Mass. 

New  England  Incandescent  Supply  Co., 
266  Bowery,  New  York,  N.  Y.  “Neisco- 
lite.” 

Newman  Mfg.  Co..  717-21  Sycamore  St.. 
Cincinnati,  Ohio. 

Panama  Lamp  & Commercial  Co.,  595 
Mission  St.,  San  Francisco,  Cal. 
“Panama-Lite.” 

Pearlman  & Co.,  Victor  S-  533  Wabash 
Ave.,  Chicago,  111. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd-  Chicago,  111.  “Peerlite.” 

Pennsylvania  Sales  & Export  Co.,  1414 
S.  Penn  Sq..  Philadelphia,  Pa.  “Mag- 
ian,”  “Daylight  Competitor.” 

Perfeclite  Mfg.  Co-  119  Main  St-  Seattle, 
Wash.  “Perfeclite.” 


The  “Raymo” 

lamps.  Has  given 
wherever  installed. 
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Philadelphia  Mfg.  Co.,  Howard  St.  & 
Montgomery  Ave.,  Philadelphia,  Pa. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wis. 

Planetlite  Co.,  Inc.,  15  E.  40th  St.,  New 
York,  N.  Y.  “Planetlite." 

Plant  & Co..  L.,  434  E.  23rd  St..  New 
York,  N.  Y.  “Four-In-One.“ 

POLACHECK  & BRO.  CO..  CHARLES. 
217  3rd  St.,  Milwaukee,  Wis.  “Light 
House." 

Polly  Mfg.  Co.,  Milwaukee,  Wis. 

Reedicon  Light  Co.,  The,  7 E.  Grant  St., 
Minneapolis,  Minn.  “Reedicon." 

REFLECTOLYTE  CO.,  THE,  914  Pine 
St.,  St.  Louis,  Mo.  “Reflect olyte." 

Reliance  Metal  Spinning  & Stamping 
Co.,  Inc.,  160  John  St.,  Brooklyn,  N. 
Y.  “Remssco." 

Rush  Bros.  Co.,  136  W.  Lake  St.,  Chi- 
cago, HI.  (porcelain  and  china). 

SAMPSON  AXCESS  SYSTEM,  INC.,  434 
Union  St.,  Lynn,  Mass.  “Axcess." 

Shapiro  & Aronson,  20  Warren  St.,  New 
York,  N.  Y. 

Simes  Co.,  The,  22-26  W.  15th  St.,  New 
York,  N.  Y. 

Solar  Illuminating  Co.,  54  W.  Lake  St., 
Chicago,  111.  “Solar." 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco." 

Taliman  Brass  & Metal,  Lt.,  Wilson  St., 
Hamilton.  Ont.,  Can. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y. 

Virden  Co.,  The,  6103  Longfellow  Ave., 
Cleveland,  Ohio.  “V.  M.  Cr  Brass." 

WAKEFIELD  BRASS  CO..  THE  F.  W.. 
Woodland  Rd..  Vermilion.  Ohio. 

Wardell  Lighting  Co.,  Detroit,  Mich. 
“Enamellght." 

Warner,  Inc.,  C.  B.  & J.,  138  W.  14th 
St.,  New  York,  N.  Y.  “Foco-Light." 

White  Co.,  The  O.  C.,  17-21  Hermon  St., 
Worcester,  Mass. 

WHITING  CO.,  INC.,  H.  S.,  104  East 
41st  St.,  New  York,  N.  Y.  The  “Econ- 
omy Light"  (licensed  under  Duplexalite 
Corporation 
patents)  is  de- 
signed to  com- 
bine. scientifi- 
cally, the  ad- 
vantages of  di- 
r e c t , indirect 
and  semi-direct 
i 1 1 u m 1 nation 
The  circulation 
of  air  insures 
the  maximum 
life  of  the  mod- 
ern lamp  oper- 
ating at  high 
temperature.  II- 
1 ustration 
shows  the  prin- 
“ Economy  ciple,  which  is 

Light”  indirect  illumi- 

nation from  an 
inverted  porcelain-enamel  steel  reflec- 
tor; redirect  illumination  reflected  up- 
ward from  the  glass  bowl,  and  redi- 
rected downward  by  the  cream-enam- 
eled under-surface  of  the  steel  reflec- 
tor; direct  illumination  through  a dif- 
fusing opal  glass  bowl.— Adv. 

Williamson  & Co..  R.,  Washington  & 
Jefferson  Sts.,  Chicago,  111. 

Wilmarth  Co.,  T.  W.,  227-229  W.  Huron 
St.,  Chicago,  III. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  OPERATING 
ROOM  AND  OTHER  HOSPITAL.— Operat- 
ing rooms  in  hospitals  are  frequently 
lighted  by  indirect  lighting  fixtures  except 
where  the  operating  room  is  covered  by  a 
skylight  in  which  case  one  now  common 
practice  is  to  place  a battery  of  high- 
powered  lamps  with  reflectors  above  the 
skylight  which  will  produce  artificial  light- 
ing similar  to  the  day  lighting.  The 
indirect  units  are  made  with  mirrored  glass 
or  porcelain  enameled  reflectors.  Many 
types  are  made  dustproof,  the  indirect  bowl 
being  completely  closed  over  the  top  by  a 
clear  glass  cover.  The  units  are  so  dis- 
posed as  to  concentrate  the  light  strongly 
on  the  operating  table  and  provide  some- 
what less  light  around  it.  If  the  operating 
room  is  arranged  like  an  amphitheater  for 
students  to  witness  the  operation  and  take 
notes  on  it,  there  is  provided  only  enough 
general  lighting  in  this  portion  of  the  room 
to  permit  writing. 

In  some  operating  rooms  elaborate  special 


systems  of  lighting  * have  been  provided, 
including  arc  or  other  high-power  lamps 
with  large  reflectors  or  lenses  giving  a 
series  of  searchlight-like  beams  concen- 
trated on  the  operating  table.  This  method 
of  lighting  is  not  looked  upon  as  the  best 
practice  by  many  surgeons  and  also  illu- 
minating engineers,  as  it  results  in  violent 
direct  glare,  glaring  or  specular  reflections 
from  the  instruments  and  great  contrast 
between  the  small  brilliantly  illuminated 
area  and  the  surroundings. 

All  requirements  for  this  special  lighting 
can  be  met  by  providing  on  the  operating 
table  high-intensity  illumination,  at  least 
25  foot-candles,  almost  entirely  free  from 
glare  and  deep  shadows,  and  gradually 
uiminishing  illumination  in  the  remainder 
of  the  room.  If  direct  lighting  fixtures  are 
used,  they  must  be  equipped  with  diffusing 
means  to  minimize  g.are. 

For  the  other  rooms  in  the  hospital,  such 
as  wards,  patients’  private  rooms,  labora- 
tories, offices,  corridors,  etc.,  the  fixtures 
need  be  special  only  to  the  extent  of  being 
easily  cleaned  and  at  least  not  disagreeable 
in  appearance.  Indirect  and  semi-indireci 
fixtures  are  much  used  and  usually  whiie 
enameled. 

Manufacturers: 

Acme  Lighting  Fixture  Co.,  132  W.  14th 
St.,  New  York,  N.  Y.  “Acmetal.” 

Adam  Co.,  The  E.  C.,  902  Pine  St.,  St. 
Louis,  Mo. 

Adjustable  Fixture  Co.,  The,  62  Mason 
St.,  Milwaukee,  Wis. 

Anodion  Metal  Co.,  The,  124  South  St., 
Baltimore,  Md. 

Art  Metal  Mfg.  Co.,  The,  Cleveland,  Ohio. 
“Amco." 

Bailey-Reynolds  Chandelier  Co.,  The, 
913-915  Grand  Ave.,  Kansas  City,  Mo. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
216  S.  Jefferson  St.,  Chicago,  111. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40  W. 
15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign.  111.  **Compolux.’• 

Canadian  Duplexalite  Co.,  Ltd  , 745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite." 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay.  Ont., 
Can. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St.. 
New  York.  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

Commercial  Lighting  Works,  Inc.,  154  W 
Lake  St.,  Chicago,  111. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6 W.  48th  St.,  New  York,  N.  Y. 
“Duplexalite.” 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Eclipse  Light  Co.,  583-87  Broadway,  New 
York.  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Faries  Mfg.  Co.,  Decatur,  111. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio.  “Perfeclite.” 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y.  . 

Grady  Fixture  Mfg.  Co.,  M.  J.,  608  1st 
Ave.,  N.,  Minneapolis,  Minn.  “Gra-D.” 

HANDEL  CO.,  THE,  381  E.  Main  St., 
Meriden,  Conn. 

Harrison  Fixture  Works,  59  Harrison  St., 
Brooklyn,  N.  Y. 

Harter  Mfg.  Co..  522  S.  Clinton  St.,  Chi- 
cago, 111.  “Nitrolite." 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago,  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St.,  New  York,  N.  Y. 

LIGHTOL1ER  CO.,  569-71  Broadway. 
New  York,  N.  Y.  “Lightolier." 

LOCALIZED  LIGHTING  CORP.,  540  W. 
58th  St..  New  York,  N.  Y.  (See  dis- 
play adv.  page  1275.) 
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LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis,  Mo. 
Aglite  is  an  all-glass  fixture  particular- 
ly designed  for  use  in  hospitals,  bath- 
rooms, etc.,  or  wherever  sanitation  or 
cleanliness  are  necessary.  Finish  is 
pure  marble  white.  A simple  arrange- 
ment of  the  working  parts  secures  a 
perfectly  insulated  unit,  which  is  man- 
ufactured in  many  types,  for  wall  and 


The  Aglite 

ceiling  use,  direct  and  semi-indirect 
principle,  with  and  without  switches, 
single  and  double  units,  with  and  with- 
out bowl,  and  for  25  to  75-watt  lamps. 
An  auxiliary  to  the  Aglite  is  a unit 
containing  a tiny  transformer  in  the 
base.  One  socket  is  for  using  110-115- 
volt  current,  and  the  other  for  an  au- 
tomobile lamp  (6-volt)  through  the 
transformer,  making  a very  desirable 
night  light  with  the  added  feature  of 
having  available  from  the  same  unit  a 
powerful  light  as  well.  See  display  adv. 
pages  1276-7  for  other  Luminous  Unit 
products. — Adv. 

Manhattan  Brass  Co.,  332  E.  28th  St.. 
New  York,  N.  Y. 

McDonald  & Willson,  Ltd.,  347  Yonge  St.. 
Toronto,  Ont.,  Can. 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Moe-Bridges  Co.,  236  ^Broadway,  Milwau- 
kee Wis. 

Mohrlite  Co.  of  America,  The.  901  Har- 
rison St.,  Nashville,  Tenn.  “Mohr- 
lite." 

MORAN  & HASTINGS  MFG.  CO.,  16-18 
W.  Washington  St.,  Chicago,  111. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
X-Ray  indirect  lighting  fixtures  for 
hospital  work  are  equipped  with  pow- 
erful silvered  mirror  X-Ray  reflectors. 
Special  forms  of  installations  are  pro- 
vided for  operating  rooms,  whether 
equipped  with  or  without  skylight. 
X-Ray  fixtures  for  hospital  lighting 
are  supported  by  one  center  rod.  elim- 
inating dust-catching  chains,  and  have 
white  washable  finish,  inside  and  out. 
Special  dust  covers  may  be  provide!. 
See  Adv.  page  1405. — Adv. 

New  England  Brass  & Fixture  Co.,  77 
Summer  St..  Boston.  Mass. 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle. 
Wash.  “Perfeclite." 

Plaut  & Co.,  L.,  434  E.  23rd  St..  New 
York.  N.  Y. 

POLACHECK  & BRO.  CO..  CHARLES. 
217  3rd  St.,  Milwaukee,  Wis.  “Light 
House." 

Polly  Mfg.  Co.,  Milwaukee.  Wis. 
Reedicon  Light  Co.,  The.  7 E.  Grant  St., 
Minneapolis.  Minn.  “Reedicon." 
REFLECTOLYTE  CO,  THE.  914  Pine  St., 
St.  Louis,  Mo.  “Reflectolyte.” 

Reliance  Lighting  Fixture  Corp..  275  Ca- 
nal St.,  New  York.  N.  Y.  “Relifco.” 
Rush  Bros.  Co.,  136  W.  Lake  St.,  Chi- 
cago, 111.  (porcelain  and  china). 
Scanlan-Morris  Co.,  Madison,  Wis. 

“Bartlett  Noshado  Lite.” 

STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco." 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 

WAKEFIELD  BRASS  CO..  THE  F.  W. 

Woodland  Rd..  Vermilion,  Ohio. 
Warner.  Inc.,  C.  B.  & J..  13S  W.  14th 
St.,  New  York,  N.  Y.  “Foco-Light.” 
White  Co.,  The  O.  C.,  17  Hermon  St.. 
Worcester,  Mass. 
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WHITING  CO..  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y.  “Economy 
Light.*’ 

Wilmarth  Co..  T.  W.,  227-229  W.  Huron 
St..  Chicago,  111. 

W ocher  & Son  Co.,  The  Max,  23-29  W. 
6th  St..  Cincinnati,  Ohio. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  ORCHESTRA. 
— These  fixtures  are  primarily  for  illum- 
inating the  music.  They  usually  consist 
of  a metal  reflecting  trough  containing  one 
or  two  lamps  mounted  by  a short  stem  to 
the  stage  or  on  a rod  rigidly  fastened  to 
the  floor  or  on  a portable  stand  with  slop- 
ing rack  for  the  music  sheets  or  books. 
Dense  glass  reflectors  with  green  or  other 
attractive  finish  are  sometimes  used.  The 
entire  fixture  together  with  the  music  rack 
or  stand  are  often  of  ornamental  design. 


Manufacturers: 


Adam  Co.,  The  E.  C.,  902  Pine  St.,  St. 
Louis,  Mo. 

BEARDSLEE  CHANDELIER  MFQ.  CO., 
216  S.  Jefferson  St.,  Chicago,  111. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux.” 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  Sts.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St..  Chicago,  111. 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins- Wagner  Mfg.  Co..  122  W.  43rd 
St.,  New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Centre  St.,  New  York,  N.  Y. 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave..  Newark,  N.  J. 

Eclipse  Light  Co.,  583-87  Broadway.  New 
York.  N.  Y. 

Edmunds  Co.,  Ltd.,  225  Richmond  St.. 
W..  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E.  Lake 
St.,  Chicago,  HI. 

ERIKSON  ELECTRIC  CO..  L.,  6 Port- 
land St.,  Boston,  Mass.  (See  display 
adv.  page  1308.) 

Faries  Mfg.  Co.,  Decatur,  111. 

Frink.  Inc..  I.  P..  239-43  10th  Ave.,  New 
York.  N.  Y. 

Grady  Fixture  Mfg.  Co.,  M.  J.,  608  1st 
Ave.,  N.,  Minneapolis,  Minn. 

Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York.  N.  Y. 


Harrison  Fixture  Works,  59  Harrison  St., 
Brooklyn,  N.  Y. 

Kosmolite  Mfg.  Corp.,  5-7  *E.  16th  St., 
New  York,  N.  Y. 

LIGHTOLIER  CO..  569-71  Broadway. 

New  York,  N.  Y.  “Lightolier.” 
LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave..  St.  Louis.  Mo. 
(See  display  adv.  pages  1276-1277.) 
M&zzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McDonald  & Willson,  Ltd.,  347  Younge 
St.,  Toronto,  Ont.,  Can. 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray.”  (See  display  adv.  page 
1405.) 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston.  Mass. 
OVERBAGH  & AYRES  MFG.  CO..  411 
S.  Clinton  St.,  Chicago,  III. 

Pearlman  & Co.,  Victor  S.,  533  Wabash 
Ave..  Chicago,  111. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Flaut  & Co..  L.,  434  E.  23rd  St.,  New 
York.  N.  Y. 

POLACHECK  & BRO.  CO..  CHARLES, 
217  3rd  St.,  Milwaukee,  Wis.  “Light 
House.” 

Polly  Mfg.  Co.,  Milwaukee,  Wis. 
STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave.,  E..  Cedar  Rapids,  Iowa. 
“Stelco.” 


Universal  Electric  Stage  Lighting  Co.. 

240  W.  50th  St.,  New  York,  N.  Y. 
Viking  Sign  Co.,  Inc.,  617  8th  Ave..  New 
York.  N.  Y. 


Warren  & Co.,  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago.  111. 

White  Co.,  The  O.  C..  17-21  Herman  St.. 
Worcester,  Mass. 


Young,  Inc.,  Lorin  W.,  214  E.  40th  St.. 

New  York,  N.  Y. 

FIXTURES,  LIGHTING,  RESIDENCE. 

— Residence  lighting  fixtures  are  usually  of 
different  design  suitable  to  the  purpose  of 
each  room.  Perhaps  the  most  important 
is  the  living-room  fixture.  The  first  elec- 
trical fixtures  were  made  in  imitation  of 
the  multiple-arm  gas  fixtures  then  in  use 
and  were  generally  constructed  with  two 
outlets  on  the  end  of  each  arm.  the  upper 
a gas  outlet,  the  lower  an  electric  outlet. 
They  were  usually  made  of  brass,  no  great 
attention  being  paid  to  the  decorative  ef- 
fect of  the  fixture,  though  they  were  gen- 
erally highly  polished  or  made  more  ornate 
by  the  addition  of  brass  scrolls  or  spin- 
nings. Electric  lighting  soon  demonstrated 
its  reliability  and  the  gas  feature  was 
abandoned.  These  first  purely  electric  fix- 
tures utilized  the  rigid  arms  mounted  on  a 
central  stem,  very  similar  to  the  older 
combination  gas  and  elecfric  fixtures.  The 
rigid  arm  idea  was  soon  left  for  the  loose 
suspension  used  on  what  is  known  as  the 
shower  type  of  fixture.  This  fixture  sus- 
pends the  sockets,  generally  four,  five,  or 
six  in  number,  on  chains  fastened  to  a 
ceiling  plate,  or  a plate  or  ring  is  sus- 
pended from  the  ceiling  by  one  or  more 
chains  or  rods  and  the  sockets  hung  from 
this  p’ate  by  short  suspensions  or  fastened 
directly  to  the  plate.  These  and  other 
multiple-socket  fixtures  were  first  designed 
for  use  with  carbon-filament  lamps  whose 
low  efficiency  made  so  many  sockets  a 
necessity.  However,  the  introduction  of  the 
tungsten  lamp  had  for  a long  time  no 
effect  on  the  design  or  use  of  this  fixture, 
except  that  when  it  is  Installed  (and  such 
installations  are  In  use  by  a large  percent- 
age of  all  electrically  lighted  homes)  only 
one  or  two  sockets  are  in  use  at  the  same 
time,  giving  a very  unbalanced  appearance 
to  the  fixture. 

The  next  development  In  residence  light- 
ing was  the  introduction  of  the  semi-in- 
direct fixture.  This  type  of  fixture  con- 
sists of  a transluscent  bowl  suspended  from 
a ceiling  canopy  by  chains,  usually  three 
in  number,  and  having  two  or  three  Sock- 
ets within  the  bowl.  The  bowls  are  always 
easily  detachable  to  facilitate  cleaning,  as 
the  efficiency  of  this  type  of  lighting  is 
to  a large  extent  dependent  upon  the  clean- 
liness of  the  reflecting  surface  of  the  bowl. 
More  recently  candle  fixtures  have  become 
popular,  particularly  in  the  better  class 
homes.  Wall  brackets,  though  to  a very 
limited  extent  used  for  auxiliary  lighting 
with  shower  and  semi-indirect  fixtures,  in 
this  scheme  of  lighting  are  one  of  the  chief 
features,  in  fact  many  living  rooms  are 
Ughtrd  by  wall  brackets  only.  Where  ceil- 
ing fixtures  are  employed  they  are,  of 
course,  in  harmony  with  the  wall-bracket 
designs.  These  brackets  are  fastened  to 
the  wall  by  a flat  or  raised  plate  from 
wh’ch  extend  short  arms,  generally  curved 
tubing,  which  support  the  candle  sockets. 
These  candle  fixtures  are  generally  of 
period  design.  Unshaded,  low-wattage, 
frosted  or  white-bulb  lamps  may  be  used, 
or  the  lamps  may  be  shaded,  by  small 
silk  or  similar  shades  on  every  lamp.  More 
recently  special  types  of  Indirect  units, 
employing  the  gas-filled  tungsten  lamps, 
have  come  Into  use.  These  types  utilize 
on  opaque  metal  reflector  which  may  be 
open  at  the  bottom,  a translucent  glass 
plate  covering  the  opening.  The  reflector 
Is  concealed  within  a silk  shade. 

Next  in  importance  is  the  dining-room 
fixture.  One  of  the  earlier  designs  in  this 
line  was  the  art-glass  dome,  a large  dome 
mounted  directly  over  the  table,  usually  on 
a long  rigid  stem.  In  many  respects  the 
art-glass  dome  Is  the  most  satisfactory 
fixture  which  has  been  developed  for  this 
purpose  and  it  Is  still  in  considerable  use. 
Before  the  advent  of  semi-indirect  light- 
ing. where  the  dome  was  not  used  the 
ceiling  showers  described  above  as  a liv- 
ing-room fixture  were  employed,  or  a type 
of  fixture  made  uo  of  a suspended  bowl 
of  roughed  glass  from  the  rim  of  which 
are  suspended  several  sockets  equipped 
with  bell  shades,  was  employed.  With  the 
introduction  of  semi-indirect  lighting  this 
peculiar  and  theretofore  common  fixture 
was  made  the  basis  of  the  most  popular 
designs  utilizing  this  type  of  lighting,  the 
semi-indirect  design  differing  only  in  that 
opal  glass  was  substituted  for  the  clear 
roughed  glass.  One  of  the  reasons  ad- 
vanced for  this  strange  combination  of 
semi-indirect  and  shower  fixture  Is  that 
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appliance  outlets  are  necessary  in  the  din- 
ing room  and  this  fixture  has  an  ample 
supply  of  sockets  otherwise  not  In  use. 
Dining-room  candle  fixtures  differ  little 
from  the  living-room  types.  The  indirect 
and  semi-indirect  fixtures  utilizing  the  gas- 
filled  lamp  are  also  designed  for  dining 
rooms,  being  modified  in  size  and  sus- 
pension to  satisfy  dining-room  lighting  re- 
quirements. Many  highly  special  fixtures 
have  been  designed  for  dining-room  light- 
ing. Most  of  these  fixtures  employ  a lens 
or  reflecting  device  for  producing  a cir- 
cular area  of  high-intensity  light  which 
will  fall  upon  the  table  without  striking 
the  persons  seated  at  the  table.  However, 
it  Is  difficult  to  design  a satisfactory  fix- 
ture which  will  accommodate  a circle  of 
fixed  size  to  a table  of  varying  dimen- 
sions. Such  fixtures  have  not  yet  at- 
tained any  considerable  use. 

Outside  of  living  and  dining  rooms,  the 
single-socket  fixture  is  almost  the  only  type 
used.  The  single  socket  is  suspended  by  a 
chain  or  rigid  tube  in  the  ceiling  types,  or 
mounted  on  a rigid  arm  in  the  wall  bracket 
types.  The  earlier  designs  were,  of  course, 
combination  gas  and  electric.  They  had 
one  peculiarity,  the  socket  was  almost  in- 
variably set  at  an  angle  to  the  stem,  a 
practice  long  since  abandoned  in  fixture 
design  except  in  a few  types  in  use  in 
Kitchens,  where  the  combination  fixture  is 
stiff  quite  common. 

Residence  fixtures  are  almost  exclusively 
made  of  brass,  a brushed  or  high  poMshed 
finish  being  the  most  common.  Bronze 
silver  or  silver-plate  are  used  in  many  of 
the  more  expensive  fixtures,  particularly 
the  candle  types.  Almost  all  residence 
fixtures  employ  a shade  of  some  material 
which  will  diffuse  the  light  so  as  to  reduce 
the  glare  of  the  lamp  filament.  Glass  Is 
by  far  the  most  common  material  used  for 
shades.  Silk  and  parchment  are  used  to 
a limited  extent,  almost  entirely  on  candle 
fixtures  and  widely  on  portable  lamps. 
Also  see  Bowls,  lighting;  Domes,  art  glass 
and  miscellaneous  glass;  Glassware,  il- 
luminating; and  Shades. 

One  of  the  chief  difficulties  in  residence 
fixture  design  is  that  the  fixture,  which 
now  usually  remains  in  place  for  years, 
should  be  adapted  to  many  schemes  of 
decoration  not  only  varying  with  the 
changing  whims  and  tastes  of  one  occupant 
but  with  the  different  furnishings  and 
schemes  of  many  occupants,  particularly  In 
apartment  buildings.  To  overcome  this 
difficulty  it  has  been  suggested  that  the 
occunant  own  his  fixtures.  Recently,  with 
a view  to  making  this  a practical  scheme, 
some  promising  steps  have  been  taken  to 
design  and  Introduce  readily  detachable 
or  interchangeable  fixtures  which  would 
not  require  the  services  of  a skilled  fixture 
hanger  for  installation  or  removal.  Fur- 
ther development  of  standardized  fixture- 
hanging  and  connecting  receptacles  is  an- 
ticipated so  as  to  make  this  line  fully 
interchangeable  and  thus  make  it  possible 
to  remove  fixtures  during  redecoration  of 
the  room,  move  them  to  other  outlets  and 
exchange  them  entirely  if  a different 
scheme  of  lighting  or  decoration  is  to  be 
used.  Also  see  Receptacles,  ceiling  or 
wall  fixture. 

Manufacturers:  • 

Abco  Mfg.  Co..  1633  Walnut  St.,  Chi- 
cago. IM. 

Acme  Lighting  Fixture  Co..  Inc.,  132-136 
W.  14th  St..  New  York.  N.  Y.  “Acme- 
tal.” 

Adam  Co..  The  E.  C..  902  Pine  St.,  St. 
Louis,  Mo. 

Aglow  Sales  Co..  671  3rd  Ave.,  New  York. 
N.  Y. 

Aladdin  Mfg.  Co.,  Muncie,  Ind. 

Alt-Le  Lighting  Fixture  Co..  262  Bowery, 
New  York,  N.  Y.  “Altellte.” 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Andresen  Co.,  Jacob,  258  Third  Ave.,  S. 
Minneapolis,  Minn. 

Anodion  Metal  Co.,  The,  124  South  St., 
Baltimore,  Md. 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark,  N.  J. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn.  N.  Y. 

Artistic  Lighting  Fixture  Corp.,  21-25  E. 
Houston  St.,  New  York.  N.  Y.  “Alf- 
co.“ 

Bailey-Reynolds  Chandelier  Co..  The, 
913-915  Grand  Ave.,  Kansas  Citv.  Mo. 

Banfleld  & Sons,  Ltd.,  W.  H..  370-86  Pope 
Ave.,  Toronto,  Ont.,  Can. 
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Bauman  & Loeb,  Inc.,  138  Bowery,  New 
York,  N.  Y.  “B-L.” 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
216-220  So.  Jefferson  St.,  Chicago.  This 
company  has  specialized  in  the  manu- 
facture of  high  class  lighting  fixtures 
for  over  40  years.  We  manufacture  a 
complete  line  of  fixtures  bearing  the 
famous  Beardslee  trade  mark,  suitable 
for  use  in  the  most  modest  home  or  the 
most  exclusive  residence.  We  also 
carry  in  stock  a line  of  fixtures  ready 
for  immediate  shipment. — Adv. 

Beaver  Machine  & Tool  Co.,  Inc.,  625  N. 
3rd  St.,  Newark,  N.  J.  ‘ 'Beaver.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Beyer  & Co.,  L.,  2337-39  E.  4th  St.. 
Cleveland,  Ohio. 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Black  & Boyd  Mfg.  Co.,  17  E.  47th  St.. 
New  York,  N.  Y. 

Brandt-Dent  Co.,  Watertown,  Wis.  “Bee- 
Dee.” 

Bridgeton  Chandelier  Co.,  Belmont  & 
Oxford  Sts.,  Bridgeton,  N.  J. 

Buffalo  Chandelier  Corp.,  233  Ellicott  St., 
Buffalo,  N.  Y. 

Burtschaell,  J.  W..  367  Ellis  St..  San 
Francisco,  Cal. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  "Compolux.” 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
"Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cassidy  Co.,  Inc.,  15-21  Wilbur  Ave., 
Long  Island  City,  N.  Y.  “Cas-O-Lux.” 

Central  Chandelier  Co.,  224  Centre  St., 
New  York,  N.  Y. 

Central  Lighting  Fixture  Co.,  2110  N. 
16th  St.,  Philadelphia,  Pa. 

Chicago  Reedware  Mfg.  Co.,  780-82  Mil- 
waukee Ave..  Chicago,  111.  ‘‘Chicago.’' 

Clinton  Metal  Lamp  Co..  55  Chrystie  St., 
New  York,  N.  Y.  “Artistic  Beauty.” 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Colonial  Chandelier  Works.  Inc.,  122-130 
Centre  St..  New  York,  N.  Y. 

Commercial  Lighting  Works,  Inc.,  154  W. 
Lake  St.,  Chicago,  111. 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,  Ohio. 

CONVENOLITE  CO.,  THE,  231  N.  Wells 
St.,  Chicago,  111.  A revolution  in  the 
lighting  of  the  home  may  be  brought 
about  by  the  use  of  the  “Convenolite” 
(see  view  below),  which  is  designed  to 
convert  old  fixtures  into  modern  ones 
by  a simple  attachment.  The  Con- 
venolite  adapter  may  be  fitted  to  any 


wall  bracket  or  ceiling  fixture.  It  per- 
mits the  use  of  the  modern  nitrogen 
lamp  in  the  home  without  ghastliness. 
Candlestick  adapters  and  neat  3-way 
dining-room  table  connectors  also 
furnished.  Any  desired  color-lighting 
effect  may  be  obtained  by  using  opal 
reflectors,  silk  shades,  tassels,  etc.,  as 
illustrated.  Each  Convenolite  adapter 


provides  an  extra  outlet  for  electric 
iron,  toaster,  washing  machine,  vacuum 
cleaner,  etc.  The  Convenolite  is  also 
sold  in  the  form  of  complete  fixtures 
for  residence  use,  or  wherever  soft, 
pretty,  home  effects  are  sought  in 
stores  and  offices.  A third  form  is  sold 
only  to  fixture  manufacturers,  for  per- 
manent attachment  to  new  fixtures. — 
Adv. 

Cosby  Electric  & Machine  Co.,  R.  R.. 
1705  E.  Broad  St.,  Richmond,  Va. 

Crescent  Art  Metal  Co.,  The,  Bridgeton, 
N.  J. 

Crescent  Brass  Products  Co.,  The,  8410 
Lake  Ave.,  Cleveland.  Ohio.  "Crescent.” 

Crown  Chandelier  Co.,  Inc.,  610-614 
Broadway,  New  York,  N.  Y. 

CROWN  ELECTRICAL  MFG.  CO..  St. 
Charles,  111. 

Crown  Electrical  Mfg.  Co.,  Ltd.,  Brant- 
ford, Ont.,  C^n.  “Crown-Lite.* 

Crucet  Mfg.  Co.,  292  5th  Ave.,  New  iork, 
N.  Y. 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9  W. 
13th  St.,  New  York.  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago.  111.  ”1100,”  ”600.” 

Day  Co.,  Thomas.  725  Mission  St.,  San 
Francisco,  Cal.  "Daylite.” 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  48th  St.,  New  York,  N. 
Y.  “Duplexalite.” 

Eastern  Brass  Works.  221-23  Thirteenth 
Ave.,  Newark.  N.  J. 

Eclipse  Light  Co.,  583-87  Broadway,  New 
York.  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St..  W.,  Toronto.  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St..  Chicago,  111.  “Lite  Unit.” 

Emnire  Lighting  Fixture  Co.,  Inc.,  224- 
226  Centre  St..  New  York.,  N.  Y. 
“Empire.” 

Everson  & Co..  C.  G.,  70  W.  Lake  St., 
Chicago.  111.  “Ever  So  New.” 

Farics  Mfg.  Co.,  Decatur,  111. 

Fibreduro.  Inc.,  396  Broadway,  New 
York,  N.  Y.  “Artfibre.” 

Findlay  Mfg.  Co..  Tnc..  Robert.  224 “Tth 
Ave.,  New  York,  N.  Y.  “Findlaylite.” 

First  National  Lighting  Corp..  2030  E. 
22nd  St.,  Cleveland.  Ohio.  “Perfeclite.” 

Frankel  Light  Co.,  5016  Woodland  Ave., 
Cleveland,  Ohio.  “Frankelite.” 

Frankford  Lighting  Fixture  Manufactur- 
ers, 4273-75  Frankford  Ave..  Philadel- 
phia, Pa. 

Frost.  Samuel,  41-43  W.  14th  St..  New 
York,  N.  Y. 

Gaites.  Peace  & Co..  Inc.,  204  Willoughby 
St..  Brooklyn.  N.  Y.  “Ehrlichtric,” 
“Val-U-Line.” 

Grady  Fixture  Mfg.  Co..  M.  J.,  608  1st 
Ave..  N.,  Minneapolis,  Minn. 

Granden  Electric  Co.,  1511  Howard  St., 
Omaha.  Neb. 

Great  Western  Electric  Fixture  Co.,  292 
Church  St.,  New  York,  N.  Y. 

Gross  Chandelier  Co.,  21st  & Morgan  St.. 
St.  Louis,  Mo. 

HANDEL  CO..  THE.  381  E.  Main  St., 
Meriden,  Conn.  Designs  of  all  kinds 
for  residential  purposes,  including  a 
complete  line  of  hand-decorated  fixture 
glassware;  also  etched  and  cut  glass. — 
Adv. 

Harrison  Fixture  Works.  59  Harrison  St., 
Brooklyn,  N.  Y. 

Hendrickson  Chandelier  Mfg.  Co.,  4032 
11th  Ave.,  S.,  Minneapolis.  Minn. 

Henkel  & Best  Co..  122  S.  Michigan  Ave. 
Chicago,  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind.  “Dek- 
a-ro.” 

Horn  & Brannen  Mfg.  Co.,  427-433  N. 
Broad  St.,  Philadelphia,  Pa. 

Hovorka,  John  D.,  2509  W.  Roosevelt  Rd., 
Chicago,  111. 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y. 

Ideal  Gas  & Electric  Fixture  Co.,  433 
Broadway,  New  York,  N.  Y. 

Incandescent  Supply  Co.,  638  Liberty 
Ave.,  Pittsburgh,  Pa.  “Isco.” 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St..  Chicago.  111. 

Ivin  Lighting  Fixture  Co.,  159-161  Leon- 
ard St.,  New  York,  N.  Y. 

Jaehnig  Gas  Fixture  Co.,  Inc.,  221-223  13th 
Ave.,  Newark,  N.  J. 

Kapsa,  Rudolph,  2320  S.  Kedzie  Ave., 
Chicago,  111. 

Kayline  Co..  The,  600  Huron  Rd,,  Cleve- 
land, Ohio.  “Kayline.” 
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Kosmolite  Mfg.  Corp.,  5-7  E.  16th  St., 
New  York,  N.  Y. 

Kramerlite  Co.,  Inc.,  577  Broadway,  New 
York,  N.  Y.  “Kramerlite.” 

Liberty  Lamp  & Shade  Co.,  103  Court 
St.,  Brooklyn,  N.  Y.  “Lov  Lite.” 

Lighting  Appliance  Co.,  4 White  St.,  New 
York,  N.  Y.  “Laco.” 

Lighting  Studios  Co.,  220  W.  42nd  St., 
New  York,  N.  Y. 

^LIGHTOLIER  CO.,  569  Broadway,  New 
York.  The  Corona  Lightolier  is  de- 
signed especially  for  the  dining  room. 
It  represents  seven  years  of  study  and 
experiment  to  evolve  a fixture  which 
should  be  perfect  from  both  the  artis- 
tic and  practical  standpoints.  It  pro- 


The  Corona  Lightolier 


duces  a brilliant  light  directly  encir- 
cling the  table,  and  a soft,  subdued 
light  throughout  the  rest  of  the  room. 
This  has  the  effect  of  hemming  the 
diners  in,  producing  a dinner-party  at- 
mosphere for  even  the  simplest  meal. 
In  planning  the  artistic  dress  of  the 
fixture  the  same  careful  and  exhaustive 
study  has  been  made.  The  Corona  de- 
signs finally  approved  for  the  market 
are  refined,  distinctive  and  In  rich 
taste.  There  are  four  of  these  designs, 
three  following  much  admired  periods 
of  interior  decoration — Adam,  Chippen- 
dale and  Louis  XV.  The  fourth  is  an 
unique  and  characteristic  Lightolier  de- 
sign (see  illustration).  Special  colors 
of  silk  and  finish  of  metal  make  It  pos- 
sible to  harmonize  the  Corona  Lighto- 
lier with  any  decorative  scheme. — Adv. 

Lincoln  Mfg.  Co.,  716  Erskine  St.,  Detroit, 
Mich.  “Lincoln.” 

Lindcraft  Studios,  Jamaica  Ave.  & 125th 
St.,  Richmond  Hill,  N.  Y. 

Lion  Electrical  Appliance  Co..  Inc.,  360 
Morgan  Ave.,  Brooklyn,  N.  Y. 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO.,  St.  Louis,  Mo. 

E-lite,  Brascollte  and  Aglite  fixtures  are 
all  manufactured  in  types  and  sizes 
especially  designed  for  residence  use. 
The  E-lite  fixture  illustrated  above  is 
made  for  mounting  directly  to  brass 
canopy  or  for  chain  hanging.  The  re- 
flector and  bowl  are  both  of  white 
glass,  the  bowl  being  suspended  in 
such  manner  as  to  insure  maximum 
distribution  of  light  without  glare.  Can 


The  E-llte 


be  furnished  with  or  without  switch, 
one  size  only — 6-in.  lower  glass  shade, 
13  inch  reflector.  Brascolites  are  man- 
ufactured in  a diversity  of  styles  and 
sizes  to  suit  the  requirements  of  beauty 
and  utility  for  the  home,  all  employing 
the  Brascolite  semi-indirect  principle. 
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The  fixture  illustrated  has  an  antique 
gold  finished  reflector  and  marble  white 
glass  bowl.  It  can  be  furnished  in 
three  sizes.  17  and  21-in.  reflectors  with 
9 and  11% -in.  bowls  respectively  for 
medium  sockets,  and  21 -in.  reflectors 
with  11%-in.  bowls  for  mogul  sockets. 
All  sizes  are  furnished  with  or  without 
switches  and  in  ceiling  or  pendant 
types.  The  Aglite  fixture  illustrated 
below  is  particularly  useful  in  bath 
rooms  and  hospitals  where  all  night 
lights  of  small  power,  and  sanitation 
and  cleanliness  are  particularly  desir- 
able. Aglite  is  all  glass  of  white  mar* 


The  Brascollte 

ble-like  appearance.  The  small  light 
shown  is  an  automobile  lamp  (6-volt) 
using  current  from  a small  transform- 
er concealed  in  the  base  of  the  unit. 
Many  styles  of  Aglites  are  manufac- 
tured for  ceiling  and  wall  mounting 
with  direct  and  semi-indirect  features. 
All  can  be  furnished  with  or  without 


The  Aglite  t 

switches.  An  Aglite  for  ceiling  mount- 
ing is  made  with  sockets  for  two  lamps. 
See  display  adv.  pages  1276-7  for  other 
Luminous  Unit  products. — Adv. 

Mayer  Co.,  Leon,  237  Center  St.,  New 
York.  N.  Y. 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McDonald  & Willson.  Ltd.,  347  Young  St.. 
Toronto.  Ont.,  Can. 

McKenney  & Waterbury  Co..  181  Frank- 
lin St.,  Boston,  Mass. 

McPhilben  Lighting  Fixture  Co.,  Inc., 
Queens,  N.  Y.  “Queens  Quality.” 
Meyberg  Co.,  The.  633  S.  Grand  Ave., 
Los  Angeles,  Cal.  “Meycolite.” 

Miller  & Co.,  Edward.  99  Center  St., 
Meriden,  Conn.  “Miller.” 

Mitchell  Vance  Co.,  Inc.,  503-511  W.  24th 
St.,  New  York,  N.  Y.  “T.R.B.” 
Moe-Bridges  Co.,  236  Broadway,  Mil- 
waukee, Wis. 

Mohrlite  Co.  of  America.  The.  901  Har- 
rison St.,  Nashville,  Tenn.  “Mohrlite.” 


When  writing  to  manufacturers  please 
mention  the 
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MORAN  & HASTINGS  MFG.  CO.,  16  and 
18  W.  Washing- 
ton St.,  Chicago 
We  are  one  of 
the  oldest  fix- 
ture manufac- 
turers in  the 
west  and  devote 
our  entire  time 
and  energy  in 
manufacturing  a 
complete  line  of 
high-grade  and 
substantial 
lighting  fixture* 
for  residences, 
banks,  schools, 
etc.  We  can 
furnish  anything 
required  in  our 
line  — from  the 
simplest  and 
least  expensive 
to  the  most 
elaborate  and 
highest  priced 
Our  corps  of 
designers  are  qualified  to  overcome 
your  lighting  fixture  problems. — Adv. 

Moran  & MacNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

Morreau  Co..  1303-1307  Oregon  Ave.. 
N.  E.,  Cleveland,  Ohio.  “Qualiti-Lite.” 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  *111. 

National  Diffused  Light  Co.,  136  W.  Lake 
St.,  Chicago,  111. 

National  Electric  Fixture  Co.,  17  S.  Clin- 
ton St.,  Chicago,  111.  “Nefcolite.” 

National  Lighting  Fixture  Mfg.  Co.,  176- 
180  Grand  St.,  New  York,  . N.  Y. 
“Six-S.” 

National  Plastic  Relief  Co..  330  Main  St., 
Cincinnati,  Ohio.  •’Fiber  Olitic.” 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
Art  lamps,  wall  fixtures,  ceiling  fix- 
tures, electroliers,  etc.  All  types  pro- 
duce perfect  indirect  lighting  by  X- 
Ray  mirror  reflectors.  Designs  range 
from  simple  to  artistically  ornate. 
Special  models  created  to  harmonize 
with  any  surroundings.  See  Adv.  page 
1405.— Adv. 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 

New  England  Incandescent  Supply  Co.. 
266  Bowery,  New  York,  N.  Y.  “Nelsco- 
lite.” 

New  York  Lighting  Fixture  Mfg.  Co.,  67-69 
Spring  St.,  New  York,  N.  Y.  “Nylco." 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Non-Twist  Canopy  Ring,  Canada,  Ltd., 
58  Temperance  St.,  Toronto,  Ont.,  Can. 

Novelty  Lamp  & Shade  Co.,  2480  E.  22nd 
St.,  Cleveland,  Ohio. 

Panama  Electric  Light  Co.,  Inc.,  Philip. 
1627  Melrose  St.,  Chicago,  111. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago.  111.  “Peerlite.” 

Pennsylvania  Sales  & Export  Co.,  1414 
S.  Penn  Sq.,  Philadelphia,  Pa.  “Ma- 
gian,”  “Daylight  Competitor.” 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash.  “Perfeclite.” 

Peters  Co.,  H.  J.,  227-229  W.  Huron  St., 
Chicago,  111. 

Philadelphia  Mfg.  Co.,  Howard  St.  & 
Montgomery  Ave.,  Philadelphia.  Pa. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wris. 

Pittsburgh  Metal  Spinning  & Stamping 
Co..  821-823  Locust  St.,  Pittsburgh,  Pa. 
“Britasday.” 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

POLACHECK  & BRO.  CO..  CHARLES. 
217  3rd  St..  Milwaukee,  Wis.  “Light 
House.” 

Polly  Mfg.  Co..  Milwaukee,  Wis. 

Progressive  Fixture  & Brass  Co.,  2171-3 
E.  2nd  St..  Cleveland,  Ohio. 

Radiant  Lighting  Fixture  Co.,  Inc.,  33 
Bleecker  St.,  New  York,  N.  Y.  “Ra- 
diant.” 

Reading  Chandelier  Works,  The,  503  Penn 
St.,  Reading.  Pa. 

REFLECTOLYTE  CO..  THE.  914  Pine 
St.,  St.  Louis,  Mo.  “Reflectolyte.” 

Reliance  Lighting  Fixture  Corp.,  275 
Canal  St.,  New  York,  N.  Y.  “Re- 
lifco.” 

Reliance  Metal  Spinning  & Stamping  Co., 
Inc.,  160  John  St.,  Brooklyn.  N.  Y. 
“Rems8CO.” 

Riddle  Co.,  The  Edward  N.,  27  Broad- 
way, Toledo,  Ohio. 
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Rogers  Silver  Plate  Co.,  Danbury,  Conn. 
“Moon-Glow.”  (Exclusive  distributor. 
Eclipse  Light  Co.,  587  Broadway,  New 
York,  N.  Y.) 

Rozee  Mfg.  Co.,  10  Ionia  Ave..  S.  W., 
Grand  Rapids,  Mich.  “Rozee-Lite.” 

Royal  Art  Glass  Co.,  243  Canal  St.,  New 
York,  N.  Y. 

St.  Charles  Fixture  Mfg.  Co.,  1 E.  Main 
St.,  St.  Charles,  111. 

Savoy  Mfg.  Co.,  115  E.  24th  St.,  New 
York,  N.  Y. 

Scott-Ullman  Co.,  The.  3311-25  Perkins 
Ave.,  N.  E.,  Cleveland,  Ohio. 

Service  Electric  Co.,  Inc.,  2337  N.  Hoyne 
Ave.,  Chicago,  111. 


SHAPIRO  & ARONSON.  INC.,  20  War- 
ren St.,  New 
York,  N.  Y. 
Manufacture  a 
complete  line  of 
8 t a n d a r dized 
lighting  fixtures 
in  standardized 
finishes  for  resi- 
dence and  other 
lighting  work. 
(Catalog  No.  22 
shows  the  com- 
P 1 e t e line  of 
standardized  fix- 
tures. Sent  to 
interested  par- 
ties on  request.) 
— Adv. 
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Sieffert  Electric  Co.,  210  Main  St.,  Evans- 
ville, Ind. 


Siegel  Light  Supply  Co.,  The,  231  Market 
St.,  Philadelphia,  Pa. 

Simes  Co.,  The,  22-26  W.  15th  St.,  New 
York,  N.  Y. 

Snyder-McFadden  Co.,  602  Pierce  St., 
Sioux  City,  Iowa. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 


Standard  Light  Co.,  448  E.  Water  51., 
Milwaukee,  Wis.  “Stanlico.” 

Star  Chandelier  Co.,  Inc.,  33  Bieecker  St., 
New  York,  N.  Y.  “Star.” 

Sterling  Bronze  Co.,  201  E.  12th  St.,  New 
York,  N.  Y. 


Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Triangle  Chandelier  Mfg.  Co.,  4607  Rav- 
enswood  Ave.,  Chicago,  111. 

Universal  Bearing  Bronze  Co.,  Winsted, 
Conn. 

Virden  Co..  The,  6103  Longfellow  Ave.. 
Cleveland,  Ohio.  “V.M.C. Brass.” 

VOIGT  CO..  1741-47  N.  12th  St.,  Phila- 
delphia. Pa.  “Compolite.” 

Wagner-Woodruff  Co.,  830  S.  Olive  St., 
Los  Angeles,  Cal. 

WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland  Rd.,  Vermilion,  Ohio. 

Walsh  Mfg.  Co.,  Owen,  525-531  W.  26th 
St..  New  York,  N.  Y. 

Warner.  Inc.,  C.  B.  & J.,  138  W.  14th  St., 
New  York,  N.  Y. 

Warren  & Co..  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 

White  Co.,  The  O.  C.,  17  Hermon  St., 
Worcester,  Mass. 

WHITING  CO..  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y.  “Economy 
Light.” 

Wilmarth  Co.,  T.  W.,  227-229  W.  Huron 
St.,  Chicago,  111. 

Williamson  & Co.,  R.,  Washington  & 
Jefferson  Sts.,  Chicago,  111. 

World  Lighting  Appliance  Co.,  136  Bow- 
ery, New  York,  N.  Y.  “World.” 

Wrought  Iron  & Art  Glass  Fixture  Co., 
195  Canal  St.,  New  York,  N.  Y. 

Wyle  & Bros.,  Inc.,  J.  J.,  18-20  E.  27th 
St.,  New  York,  N.  Y. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 


FIXTURES,  LIGHTING,  STAGE.— It  is 
quite  a stretching  of  the  word  “fixtures” 
to  refer  to  stage-lighting  equipment  as 
such,  because  practically  none  of  it,  except 
the  foot-lights,  is  fixed.  However,  many 
persons  refer  to  even  the  portable  and 
suspended  outfits  as  fixtures.  For  their 
convenience  the  manufacturers  of  stage- 
lighting equipment  of  the  various  generally 
used  and  also  of  special  types  are  listed 
below.  Separate  listings  and  brief  de- 
scriptions will  be  found  under  the  follow- 
ing principal  classes  of  stage-lighting  out- 
fits: Borders,  bunches,  clusters,  footlights, 
spotlights,  strips;  also  see  Theatrical  elec- 
trical effects,  special  (lightning,  water- 
falls, etc.).  All  stage -Jigh ting  fixtures  re- 
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quire  specially  rugged  construction  and 
careful  attention  to  insulation  and  elimina- 
tion of  Are  hazard. 

Manufacturers: 

Bailey-Reynolds  Chandelier  Co..  The,  913- 
915  Grand  Ave.,  Kansas  City,  Mo. 
BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd..  Chicago,  111.  (See 
display  adv.  pages  1231-1234. 

Caldwell  & Co..  Inc..  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Canadian  Duplexalite  Co.,  Ltd..  745  St. 
Catherine  St.,  W..  Montreal,  Que.,  Can. 
“Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
Chicago  Stage  Lighting  Co..  112  N.  La- 
Salle St..  Chicago.  111. 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Coll  ins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Eclipe  Light  Co.,  583-87  Broadway,  New 
York.  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H..  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St..  Chicago,  111. 

Erikson  Electric  Co.,  L.,  6 Portland  St., 
Boston,  Mass. 

Faries  Mfg.  Co.,  Decatur,  111. 

Grady  Fixture  Mfg.  Co..  M.  J.,  608  1st 
Ave.,  N.,  Minneapolis,  Minn. 

Hallberg,  J.  H..  25  W.  45th  St..  New  York. 
N.  Y. 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago,  111. 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y. 

LIGHTOLIER  CO.,  669-71  Broadway. 

New  York,  N.  Y.  “Lightolier.” 
LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave.,  St.  Louis.  Mo. 
(See  display  adv.  pages  1276-1277.) 
Meyberg  Co.,  The,  633  S.  Grand  Ave.,  Los 
Angeles.  Cal. 

National  Plastic  Relief  Co..  330  Main  St., 
Cincinnati,  Ohio.  “Fiber  Olitic.” 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  III. 
See  Bunches,  stage.  Borders,  stage. 
Clusters,  stage.  Footlights,  stage. 
Strips,  stage.  See  Adv.  page  1405. — 
Adv. 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 

Non-Twist  Canopy,  Ring,  Canada.  Ltd., 
58  Temperance  St.,  Toronto.  Ont.,  Can. 
Phoenix  Light  Cd.,  525  Market  St..  Mil- 
waukee, wis. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

POLACHECK  & BIRO.  CO..  CHARLES. 
217  3rd  St.,  Milwaukee,  Wis.  “Light 
House.” 

REFLECTOR  & ILLUMINATING  CO.. 
565  W.  Washington  St.,  Chicago.  111. 
“Ready-2-Install.” 

Savoy  Mfg.  Co.,  115  E.  24th  St..  New 
York,  N.  Y. 

Service  Electric  Co.,  Inc.,  2337  N.  Hoyne 
Ave.,  Chicago,  111. 

STANDARD  ELECTRIC  & MFG.  CO- 
SOS 1st  Ave.,  E.,  Cedar  Rapids.  Iowa. 
“Stelco.” 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  50th  St.,  New  York,  N.  Y. 
“Olivette.” 

WAKEFIELD  BRASS  CO.,  THE  F.  W.. 

Woodland  Rd.,  Vermilion,  Ohio. 

Young.  Inc.,  Lorin  W.,  214  E.  40th  St- 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  STORE.— The 
requirements  of  store  lighting  vary  greatly: 
the  types  of  fixtures  used  consequently  in- 
clude almost  every  type  of  fixture  made. 
However,  the  great  majority  of  stores  have 
more  simple  requirements  and  the  direct 
lighting  glass  shaded,  single  lamp  type  of 
fixture  is  commonly  used  in  these  stores. 
They  usually  employ  a high-wattage  gas- 
filled  tungsten  lamp  and  therefore,  use  a 
dense  opal  glass  shade,  generally  either 
an  enclosing  bowl  suspended  from  the  ceil- 
ing or  a bell-shaped  shade  mounted  on  a 
shade  holder  on  a receptacle  fastened  di- 
rectly to  the  ceiling.  Chain-suspended 


semi-indirect  fixtures  are  to  some  extent 
used  but  more  commonly  a modified  form 
of  the  semi-indirect  type  is  used.  These 
fixtures  suspend  a dense  opal  bowl  from 
an  auxiliary  reflecting  surface,  which  may 
be  a porcelain  enameled  metal  plate  or  a 
piece  of  dense  opal  glass.  One-piece  glass 
units  similar  in  principle  to  the  two-piece 
glass  units  are  now  coming  into  use.  This 
piece  of  glassware  connects  the  howl  piece 
to  the  reflecting  plate  by  a clear  glass 
surface  instead  of  suspending  the  bowl  by 
hooks  as  is  done  with  the  two-piece  units. 

Where  decorative  effect  is  of  some  im- 
portance, as  in  furniture,  drug,  art  and 
specialty  stores,  display  rooms,  and  auto- 
mobile salesrooms,  modified  forms  of  com- 
mercial or  residence  fixtures  of  the  more 
expensive  types  are  commonly  employed. 
Some  stores,  particularly  where  color 
matching  must  be  done,  use  daylight  light- 
ing units  to  a limited  extent.  In  large  de- 
partment stores  the  fixtures,  as  a rule,  are 
of  the  best  commercial  types  with  indirect 
and  semi-indirect  used  almost  as  fre- 
quently as  the  direct  lighting  types.  For 
store  window  and  showcase  fixtures  see 
the  second  classification  separately  listed 
below. 

Manufacturers: 

Adam  Co..  The  E.  C.,  902  Fine  St.. 

St.  Louis,  Mo. 

Aglow'  Sales  Co.,  671  3rd  Ave.,  New  York, 
N.  Y. 

Alexalite  Co.,  The.  434  E.  23rd  St.,  New 
York,  N.  Y.  “Alexalite.” 

Alt-Le  Lighting  Fixture  Co.,  262  Bowery, 
New  York.  N.  Y.  “Altelite.” 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Anodion  Metal  Co.,  The,  124  South  St- 
Baltimore,  Md. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Art  Metal  Mfg.  Co.,  The.  Cleveland.  Ohio. 
“Ameo.” 

Bailey-Reynolds  Chandelier  Co..  The,  913- 
915  Grand  Ave.,  Kansas  City,  Mo. 

Banfleld  & Sons.  Ltd-  W.  H.,  370-86  Pope 
Ave.,  Toronto.  Ont.,  Can. 

Bauer.  Inc-  H.  A.,  Lansdow'ne,  Pa. 
“Pull-A-Lite.” 

Bayley  & Sons,  Inc.,  105  Vanderveer  St.. 
Brooklyn.  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
216-220  So.  Jefferson  St.,  Chicago.  Man- 
ufacturers of  the  “Denzar”  lighting 
unit,  scientifically  designed  for  use  with 
the  powerful  Mazda  “C”  lamp.  Carrier 
reflector  shaped  to  give  the  proper  dis* 
tribution  of  light  and  allow’s  sufficient 
light  to  filter  through  to  the  ceiling  so 
as  to  avoid  shadow’s  or  streaks.  The 
upper  portion  of  the  bowl  is  clear 


“Denzar"  Lighting  Unit 


glass,  permitting  the  greater  portion 
of  the  light  to  be  thrown  upward  to 
the  reflector  and  be  redirected  from 
there  to  the  working  plane  where  it 
is  needed.  This  portion  of  clear  glass 
also  prevents  the  accumulation  of  dust 
and  dirt  in  the  bowl  and  makes  the 
“Denzar”  practically  a dust-,  dirt-  and 
bug-proof  unit.  The  lower  part  of  the 
bow’l  is  finished  with  a hard,  smooth, 
white  translucent  enamel  of  good 
diffusing  quality,  completely  concealing 
the  filament  and  eliminating  all  glare. 
We  also  manufacture  a complete  line 
of  direct,  indirect  and  semi-indirect 
lighting  units;  also  a complete  line  of 
lighting  fixtures,  brackets,  etc.,  to 
meet  all  conditions. — Adv. 
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BENJAMIN  ELECTRIC  MFG.  CO-  Chi- 
cago, New'  York,  San  Francisco, 
Toronto.  Benjamin  store  lighting  fix- 
tures are  characterized  by  simplicity, 
matness  and  efficiency.  The  pendent 


Benjamin  Pendent  Types 

types  for  interior  lighting,  illustrated 
above  are  furnished  with  solid  stem  or 
chain  suspension.  The  Ben-ox  ceiling 
units,  illustrated  below,  represent  a 
line  of  interchangeable  lighting  fixtures 
which  are  built  upon  a basic  element 


Ben-Ox  Ceiling  Units 

with  a standard  thread  which  permits 
removal,  by  unscrewing  of  the  parts, 
such  as  reflectors  and  bowls,  for  clean- 
ing or  replacement  with  other  styles. 
The  right  figure  has  a holder  for  glass- 
w'are.  For  lighting 
jM  of  store  fronts  the 

Benjamin  line  offers 
a number  of  types  of 
outdoor  fixtures, 
among  which,  is  the 
style  shown  at  the 
left.  The  hood  and 
reflector  on  this  fix- 
ture are  of  porcelain 
enameled  steel  and 
z'ii***  the  top  is  tapped  for 

Out-door  Type  conduit  suspension.— 

• Adv. 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Black  & Boyd  Mfg.  Co.,  17  E.  47th  St- 
Now'  York.  N.  Y. 

Brandt-Dent  Co.,  Watertown.  Wis.  “Bee- 
Dee.” 

Bridgeton  Chandelier  Co..  Belmont  & 
Oxford  Sts-  Bridgeton,  N.  J. 
Burtschaell,  J.  W-  357  Ellis  St-  San 
Francisco.  Cal. 

Caldw’ell  Electric  Corp.,  1002  N.  Market 
St-  Champaign,  111.  “Compolux.” 
Canadian  Duplexalite  Co..  Ltd.,  745  St. 
Catherine  St.,  W-  Montreal.  Quo.,  Can. 
“Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St-  W.,  Toronto.  Ont-  Can. 
Central  Lighting  Fixture  Co-  2110  N. 

16th  St..  Philadelphia,  Pa. 

Cole  Mfg.  Co-  Kent  St-  Lindsay,  Ont., 
Can. 

Coll  ins- Wagner  Mfg.  Co-  122  W.  43rd 
St-  New  York,  N.  Y. 

Colonial  Chandelier  Works.  Inc.,  122-130 
Centre  St-  New'  York,  N.  Y. 
Commercial  Excelite  Co..  Inc..  312  N. 

Eutaw’  St.,  Baltimore.  Md.  “Excelite.” 
Commercial  Lighting  Works,  Inc.,  154  W. 

Lake  St-  Chicago.  111. 

Conneaut  Metal  Works  Co-  The,  Con- 
neaut,  Ohio. 

Cosby  Electric  & Machine  Co..  R.  R., 
1705  E.  Broad  St-  Richmond.  Va. 
Crescent  Art  Metal  Co.,  The,  Bridgeton. 
N.  J. 

Crescent  Brass  Products  Co..  The.  8410 
Lake  Ave.,  Cleveland,  Ohio.  “Cres- 
cent.” 

Crown  Chandelier  Co..  Inc.,  610-614 
Broadw’ay.  New  York.  N.  Y. 

Crown  Electrical  Mfg.  Co.,  Ltd.,  Brant- 
ford, Ont.,  Can.  “Crown-Lite.” 

Dale  Lighting  Fixture  Co..  Inc-  107-9 
W.  13th  St-  New'  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St-  Chicago,  111.  “600.” 

Day  Co.,  Thomas,  725  Mission  St-  San 
Francisco,  Cal.  “Daylite.” 

Duplex  Lighting  Works  of  General  Elec- 
tric Co-  6 W.  48th  St-  New'  York. 
N.  Y.  “Duplexalite.” 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 
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Eclipse  Light  Co.,  583-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111.  “Lite  Unit.” 

Egan  & Egan,  21  E.  40th  St.,  New  York, 
N.  Y.  “Ray-O-Day.” 

Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y. 

Erikson  Electric  Co.,  L.,  6 Portland  St., 
Boston,  Mass. 

Everson  & Co.,  C.  G.,  70  W.  Lake  St., 
Chicago,  111.  “Ever  So  New.” 

Faries  Mfg.  Co.,  Decatur,  111. 

Fibreduro,  Inc.,  396  Broadway,  New  York, 
N.  Y. 

Findlay  Mfg.  Co.,  Inc.,  Robert,  224  5th 
Ave.,  New  York,  N.  Y.  “Findlaylite.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio.  “Per- 
feclite.” 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 

Frost,  Samuel,  41-43  W.  14th  St.,  New 
York.  N.  Y.  “Wonderlight.” 

General  Lighting  Fixture  Co.,  28  W.  Lake 
St..  Chicago,  111. 

Goetz,  Inc.,  A.  Edgar,  55  Barclay  St., 
New  York,  N.  Y. 

Grady  Fixture  Mfg.  Co.,  M.  J.,  608  1st 
Ave.,  N.,  Minneapolis,  Minn. 

Granden  Electric  Co.,  1511  Howard  St., 
Omaha.  Neb. 

Great  Western  Electric  Fixture  Co., 
292  Church  St.,  New  York.  N.  Y. 

Gross  Chandelier  Co.,  21st  & Morgan  Sts., 
St.  Louis,  Mo. 

HANDEL  CO.,  THE,  381  E.  Main  St.. 
Meriden,  Conn. 

Harrison  Fixture  Works,  59  Harrison  St., 
Brooklyn,  N.  Y. 

Harter  Mfg.  Co..  622  S.  Clinton  St..  Chi- 
cago, 111.  “Nitrolite.” 

Heather  Co..  The  R.  C.,  19-21  W.  36th 
St.,  New  York.  N.  Y.  “Heatherlite.” 

Hendrickson  Chandelier  Mfg.  Co.,  4032 
11th  Ave.,  S.,  Minneapolis.  Minn. 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago,  111. 

Highlands  Mfg.  Co.,  Muncie,  Ind.  “Reth- 
Lite.” 

Hobrecht  Co..  J.  C..  1012  6th  St.,  Sac- 
ramento. Cal.  “Xtralite.” 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St..  Brooklyn.  N.  Y. 

Ideal  G$s  & Electric  Fixture  Co.,  433 
Broadway,  New  York,  N.  Y. 

Incandescent  Supply  Co..  638  Liberty 
Ave..  Pittsburgh,  Pa.  “Isco.” 

INTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St.,  Chicago.  111. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave..  Cleveland.  Ohio.  “Ace,”  “Tro- 
jan.” (See  display  adv.  pages  1266- 
1269.) 

Kapsa,  Rudolph,  2320  S.  Kedzie  Ave., 
Chicago,  111. 

Lighthouse  Corp.,  98-100  Bleecker  St., 
New  York,  N.  Y. 

Lighting  Studios  Co.,  220  W.  42nd  St., 
New  York,  N.  Y.  “Lsco,”  “Studio 
Lite.”  “Doric  Lite.” 

LIGHTOLIER  CO.,  569-71  Broadway. 
New  York,  N.  Y.  “Lightolier.” 

Lion  Electrical  Appliance  Co.,  Inc.,  360 
Morgan  Ave.,  Brooklyn,  N.  Y. 

Luminous  Specialty  Co..  236-238  S.  Me- 
ridian St.,  Indianapolis,  Ind.  “Day- 
Glow.” 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis.  Mo.  The 
Brascolite  arrangement  of  bowl  ^nd 
reflector  directs  all  emitted  light  to 


the  working  plane  with  a minimum 
absorption  and  insures  uniform  distri- 
bution, making  these  fixtures  particu-. 


larly  desirable  for  store  and  office  use. 
The  drop  in  efficiency  is  less  in  Bras- 
colites  than  with  direct  reflectors  and 
other  semi-indirect  units  or  indirect 
units,  tests  showing  only  a three  per- 
cent drop  in  the  Brascolite.  Type  GC 
Brascolite  shown  is  for  attachment  to 
old  sockets  by  means  of  shade  holder. 
It  is  manufactured  in  two  sizes  for  40 
to  75-watts  and  100  to  150-watt  light- 
ing units;  outside  diameters,  HO  and 
14V£  ins.;  bowl,  6Vi  and  8%  ins.,  with 
2%  to  4-in.  fitters.  Type  JE,  similar 
to  type  GC  may  be  fitted  to  the  base 
of  ceiling  fans  without  interfering  with 
operation  of  fan.  See  display  adv. 
pages  1276-7  for  other  Brascolite  prod- 
ucts.— Adv. 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McDonald  & Willson,  Ltd.,  347  Yonge 
St.,  Toronto,  Ont.,  Can. 

McFaddin  & Co..  H.  G.,  38  Warren  St., 
New  York,  N.  Y.  “Mefcolite.” 

McKenney  & Waterbury  Co.,  181  Frank- 
lin St.,  Boston,  Mass. 

McPhilben  Lighting  Fixture  Co.,  Inc., 
Queens,  N.  Y.  “Queens  Quality.” 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Mitchell  Vance  Co..  Inc.,  503-511  W.  24th 
St.,  New  York,  N.  Y.  “T.R.B.” 

Mohrlite  Co.  of  America,  The,  901  Har- 
rison St..  Nashville.  Tenn.  “Mohrlite.” 

MORAN  & HASTINGS  MFG.  CO.,  16  and 
18  W.  Washington  St.,  Chicago.  Manu- 
facturers of  the 
“Raymo”  patent- 
ed lighting  unit 
for  tfce  office, 
store  or  factory 
An  absolutely 
shadowless  light- 
ing unit.  Gives 
most  light  with 
least  lamp  watt- 
age. Glare  is  an 
unknown  quan- 
tity in  “Raymo,” 
and  ample  ven- 
tilation prolong? 
the  life  of  the 
lamp.  “Raymo” 
is  strong,  practi- 
cal and  sightly 
and  is  made  in  16 
different  styles  tc 
meet  varying  con- 
ditions. Adapt- 
able for  low  or 
The  “Raymo”  high  ceilings,  in 
plain  or  ornamen- 
tal designs;  for  100,  200,  or  300 

watt  lamps.  Has  given  perfect  satis- 
faction wherever  installed,  and  is  used 
extensively  in  hundreds  of  leading 
tanks,  department  stores,  offices,  in- 
dustrial plants,  drafting  rooms  and  in 
other  places  where  perfect  illumination 
is  demanded.  “Raymo”  assures  serv- 
ice, quality  and  workmanship. — Adv. 

Morreau  Co.,  1303-1307  Oregon  Ave., 
N.  E.,  Cleveland,  Ohio.  “Qualiti-Lite/* 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  111. 

National  Diffused  Light  Co.,  136  W.  Lake 
St.,  Chicago,  111. 

National  Electric  Fixture  Co.,  17  S.  Clin- 
ton St.,  Chicago,  111.  “National  A.” 

National  Lighting  Fixture  Mfg.  Co.,  176. 
180  Grand  St.,  New  York.  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray”  indirect  lighting  systems 
comprise  a unit  In  which  each  lamp 
is  equipped  with  X-Ray  reflector  for 
insuring  perfect  indirect  illumination. 
Remarkable  results  are  obtained  from 
X-Ray  fixtures  because  of  the  X-Ray 
reflector  which  conceals  the  glaring 
lamp.  The  company  maintains  a staff 
of  illumination  engineers  and  design- 
ers for  the  production  of  special  fix- 
tures for  any  purpose;  this  service  is 
extended  without  obligation  or  charge 
to  prospective  patrons.  Also  see  entry 
under  Reflectors,  showcase  and  show- 
windows.  See  Adv.  page  1405  — Adv. 
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New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston,  Mass.  , 

New  England  Incandescent  Supply  Co., 
266  Bowery,  New  York,  N.  Y.  “Neisco- 
lite.” 

Non-Twist  Canopy  Ring,  Canada,  Ltd., 
68  Temperance  St.,  Toronto,  Ont.,  Can. 

Panama  Electric  Light  Co.,  Inc.,  Philip, 
1627  Melrose  St.,  Chicago,  111. 

Panama  Lamp  & Commercial  Co.,  695 
Mission  St.,  San  Francisco,  Cal.  “Pan- 
ama-Lite.” 

Pearlman  & Co.,  Victor  S.,  533  Wabash 
Ave.,  Chicago.  111. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111.  “Peerlite  ” 

Pennsylvania  Sales  & Export  Co.,  1414 
S.  Penn  Sq.,  Philadelphia,  Pa.  “Ma- 
gian,”  “Daylight  Competitor.” 

Perfeclite  Mfg.  Co..  119  Main  St.,  Seattle, 
Wash.  “Perfeclite.” 

Peters  Co.,  H.  J.,  227-229  W.  Huron  St., 
Chicago,  111. 

Philadelphia  Mfg.  Co.,  Howard  St.  & 
Montgomery  Ave.,  Philadelphia,  Pa. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wis. 

Pittsburgh  Metal  Spinning  & Stamping 
Co..  821-823  Locust  St.,  Pittsburgh,  Pa. 
“Britasday.” 

Pittsburgh  Reflector  & Illuminating  Co., 
Inc..  3rd  & Ross  Aves.,  Pittsburgh,  Pa. 

Planetlite  Co.,  Inc.,  15  E.  40th  St.,  New 
York,  N.  Y.  “Planetlite.” 

Plaut  & Co.,  L..  434  E.  23rd  St..  New 
York,  N.  Y.  “Four- In -One.” 


POLACHECK  & BIRO.  CO..  CHARLES, 
217  3rd  St.,  Milwaukee,  Wis.  “Light 
House.” 

Polly  Mfg.  Co..  Milwaukee,  Wis. 

Progressive  Fixture  & Brass  Co.,  2171-3 
E.  2nd  St.,  Cleveland,  Ohio. 

Reading  Chandelier  Works,  The,  503 
Penn  St.,  Reading.  Pa. 

Reedicon  Light  Co.,  The,  7 E.  Grant  St., 
Minneapolis,  Minn.  “Reedicon.” 

REFLECTOLYTE  CO..  THE,  914  Pine 
St.,  St.  Louis,  Mo.  “Reflectolyte.”  ^ 

Reliance  Metal  Spinning  & Stamping  Co!, 
Inc.,  160  John  St.,  Brooklyn,  N.  Y. 
“Remssco.” 

Rozee  Mfg.  Co.,  10  Ionia  Ave.,  S.  W., 
Grand  Rapids,  Mich.  “Rozee-LIte.” 

Rush  Bros.  Co.,  136  W.  Lake  St.,  Chi- 
vago.  III.  (porcelain  and  china). 

St.  Charles  Fixture  Mfg.  Co.,  1 E.  Main 
St.,  St.  Charles,  111. 


SHAPIRO  & ARONSON.  INC.,  20  War- 
ren St.,  New  York,  N.  Y.  The  “Sa- 
lite”  fixture  is 
constructed  upon 
scientific  prin- 
ciples which  re- 
duce w a b t e of 
light  to  a mini- 
m u m , distribut- 
ing the  illumina- 
tion in  a manner 
to  obviate  glare 
and  the  accom- 
p a n y i n g eye- 
strain.  It  is  made 
in  two  styles.  No. 
2734-E  (illustrat- 
ed), and  No.  2735- 
E,  ceiling  type. 
The  one-piece  re- 
flector is  sealed 
against  the  usual 
a c c umulation  of 
dust  and  insects. 
Both  style  fixtures  are  shipped  wired 
complete.  Glassware  packed  in  indi- 
vidual cartons. — Adv. 

Sieffert  Electric  Co.,  210  Main  St.,  Evans- 
ville, Ind. 


Simes  Co..  The,  22-26  W.  15th  St.,  New 
York.  N.  Y. 

Smyser-Royer  Co.,  York,  Pa. 

Solar  Illuminating  Co.,  54  W.  Lake  St., 
Chicago,  111.  “Solar.” 


STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Standard  Light  Co.,  448  E.  Water  St., 
Milwaukee,  Wis.  “Stanlico.” 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 


WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland  Rd.,  Vermilion.  Ohio. 

Walsh  Mfg.  Co.,  Owen,  525-531  W.  26th 
St.,  New  York,  N.  Y. 

Wardell  Lighting  Co..  Detroit,  Mich. 
“Enamelight.” 
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Warner,  Inc.,  C.  B.  & J„  138  W.  14th  St„ 
New  York,  N.  Y. 


value  of  your  purchase  price  in  qual-  Bailey-Reynolds  Chandelier  Co.,  The,  913- 
ity,  in  expert  workmanship,  in  design  915  Grand  Ave.,  Kansas  City,  Mo. 


Warren  & Co.,  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 

WHITING  CO.,  INC.,  H.  S„  104  E.  41st 
St.,  New  York,  N.  Y.  “Economy 
Light" 

Williamson  & Co.,  R.,  Washington  & Jef- 
ferson Sts.,  Chicago,  111. 

Wilmarth  Co.,  T.  W.,  227-229  W.  Huron 
St.,  Chicago,  111. 

Wyle  & Bros.,  Inc.,  J.  J.,  18-20  E.  27th 
St..  New  York,  N.  Y. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  STREET.— 
Street  lighting  fixtures  are  of  many  kinds, 
because  of  the  varied  methods  of  mounting 
street  lamps  on  posts  at  the  curb  or  sus- 
pended over  and  near  the  middle  of  the 
street.  Nearly  all  these  fixtures  are  listed 
separately  as  follows:  Lighting  units,  or- 
namental street;  Pendants,  street  lighting; 
Streethoods;  Brackets,  street  lighting; 
Hangers,  arc  lamp;  Hangers,  incandescent 
lamp;  Mastarms,  street  lighting;  Posts, 
ornamental  and  plain,  street  lamp,  con- 
crete, iron  and  steel.  Some  manufacturers 
are  in  position  to  furnish  several  kinds  of 
these  fixtures,  thus  supplying  all  the  equip- 
ment needed  for  the  various  classes  of 
streets  in  the  average  city  or  town.  There 
are  also  special  fixtures  required  in  certain 
cases,  such  as  brackets  that  may  be 
mounted  on  the  walls  of  abutting  build- 
ings. especially  on  very  narrow  streets; 
combination  trolley  and  lighting  posts,  us- 
ually equipped  with  special  brackets;  spe- 
cial fixtures  used  on  bridges,  viaducts,  in 
traffic  subways,  etc. 

Manufacturers: 

A-A  Electric  Mfg.  Co.,  The.  303  Center 
St.,  Bridgeport,  Conn. 

Adam  Co.,  The  E.  C..  902  Pine  St.,  St. 
Louis,  Mo. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Collin8-Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-130 
Center  St.,  New  York.  N.  Y. 

Eclipse  Light  Co.,  683-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can.  • 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Novalux”  units,  both  or- 
namental and  pendent  types.  See  these 
items  for  brief  description,  also  adv. 
pages  1203-1223. — Adv. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111.  “Nitrolite.” 

Hebendahl  Co.,  J.  P.,  228-232  Broadway, 
Elizabethport,  N.  J. 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago,  111. 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y. 

KING  MANUFACTURING  CO.,  Monad  - 
nock  Bldg.,  Chicago,  111.  King  lighting 
equipment  is  created  and  designed  by 
artists  and  engineers  who  have  made 
a thorough  study  of  outdoor  lighting 
conditions.  In  purchasing  King  equip- 
ment with  the  aid  and  recommenda- 
tion of  our  engineers,  one  has  the  sat- 
isfaction of  knowing  that  they  have 
procured  that  which  is  best  suited  to 
their  requirements  and  which  will  give 
to  the  street,  boulevard,  or  building  to 
be  illuminated  an  artistic  appearance 
of  stability,  permanence  and  grace. 
Lighting  equipment,  like  Jewels,  bear  a 
value  commensurate  with  the  reputa- 
tion of  the  firm  selling  them.  Satis- 
faction results  only  when  you  are  abso- 
lutely certain  you  have  secured  the  full 


1 


King  Lighting  Standards 


and  In  efficiency.  The  name  King  ap- 
pearing on  all  lighting  equipment  Is 
your  guarantee.  See  display  adv.  page 
1267.— Adv. 


LIGHTOLIER  CO.,  669-71  Broadway, 
New  York.  N.  Y.  “Lightolier.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  “Light  Light,"  “Ventolight." 
(See  display  adv.  page  1278.) 
McPhilben  Lighting  Fixture  Co.,  Inc., 
Queens,  N.  Y.  “Queens  Quality." 


NATIONAL  X-RAY  REFLECTOR  CO.. 
236  W.  Jackson  Bvld.,  Chicago.  111. 
“X-Ray."  (See  display  adv.  page  1405.) 
Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  81st  St.,  Philadelphia,  Pa. 
“Pemco." 

Plaut  & Co.,  L..  434  E.  23rd  St.,  New 
York,  N.  Y. 


POLACHECK  & BRO.  CO..  CHARLES. 
217  3rd  St..  Milwaukee.  Wis.  “Light 
House." 

Smyser- Royer  Co.,  York,  Pa. 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 


WESTINGHOUSE  ELECTRIC  & MFG. 
- CO.,  East  Pittsburgh.  Pa.  “Luxso- 
lite."  (See  display  adv.  pages  1395- ' 
1402.) 

WHEELER  REFLECTOR  CO.,  156  Pearl 
St„  Boston,  Mass. 


FIXTURES,  LIGHTING,  WINDOW  AND 
SHOWCASE. — Due  to  the  wide  variety  of 
window  displays  and  shapes  and  dimen- 
sions of  store  windows,  there  are  numer- 
ous types  of  fixtures  adapted  to  window 
lighting.  However,  to  protect  the  eye  of 
the  observer  and  at  the  same  time  give 
a high  Illumination  upon  the  objects  dis- 
played is  a requirement  common  to  almost 
all  window  lighting.  This  is  usually  met 
by  the  use  of  fairly  high -wattage  lamps 
with  special  reflectors  mounted  as  close  to 
the  ceiling  as  possible  so  that  the  light 
source  may  be  hid  by  a screen,  valance  or 
fringe.  The  fixture  is  therefore  almost 
no  fixture  at  all,  the  shade  holder  and 
receptacle  used  being  fastened  directly  to 
the  outlet  box.  For  showcases,  wallcases 
and  some  forms  of  window  lighting,  the 
fixture  and  light  source  must  be  hidden  in 
a corner  or  other  small  space  in  the  case 
or  window.  To  meet  this  requirement  spe- 
cial fixtures  are  made  which  are  generally 
long  trough-shaped  reflectors  equipped  with 
fittings  designed  to  hold  standard  or  can- 
delabra-base  tubular  lamps. 


Manufacturers: 


Adam  Co.,  The  E.  C.,  902  Pine  St„  St. 
Louis,  Mo. 

Anodlon  Metal  Co.,  The,  124  South  St., 
Baltimore,  Md. 


BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Benjamin  sectional  show  case 


fixtures  embody  a number 
of  desirable  features, 
some  of  which  are:  even 
light  distribution;  incon- 
spicuous because  of  uni- 
form narrow  shape;  easy 
to  change  lamps,  the 
lamp  and  socket  are 
slipped  out  together  as 
illustrated  below:  easy  to 
install,  the  sections  are 
joined  electrically  and 
mechanically  by  turning 
home  the  two  screws  il- 
lustrated. The  Benjamin 
line  comprises  other  types 


Method  of  Assembly  (above  fixture) 

of  fixtures  for  all  kinds  of  display  cases 
and  stands. — Adv. 

Burtschaell,  J.  W.,  357  Ellis  St.,  San 
Francisco,  Cal. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux." 
Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont-,  Can. 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Commercial  Lighting  Works,  Inc.,  164  W. 

Lake  St.,  Chicago,  111. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6 W.  48th  St..  New  York, 
N.  Y.  “Duplexalite." 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Eclipse  Light  Co.,  583-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto.  Ont.,  Can. 

Edwards  Lighting  Fixture  Co.,  20  E. 

Lake  St.,  Chicago.  111. 

ERIKSON  ELECTRIC  CO.,  L.,  6 Port- 
land St.,  Boston,  Mass.  (See  display 
adv.  page  1308.) 

Faries  Mfg.  Co.,  Decatur,  111. 

First  National  Lighting  Corp.,  2030  E. 

22nd  St.,  Cleveland.  Ohio.  “Perfecllte." 
Frink,  Inc.,  I.  P.  239-43  10th  Ave.,  New 
York.  N.  Y. 

HANDEL  CO..  THE,  381  E.  Main  St., 
Meriden,  Conn. 

Henkel  & Best  Co.,  122  S.  Michigan  Ave., 
Chicago,  111. 

Leveridge,  Inc.,  Charles  W.,  133  Liberty 
St.,  New  York,  N.  Y.  “L.  & L." 
LIGHTOLIER  CO.,  669-71  Broadway. 

New  York,  N.  Y.  “Lightolier." 
LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave.,  St.  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 
McDonald  & Willson,  Ltd.,  347  Yonge  St, 
Toronto,  Ont.,  Can. 

McPhilben  Lighting  Fixture  Co.,  Inc., 
Queens,  N.  Y.  “Queens  Quality." 
Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles.  Cal. 

Moe-Bridges  Co.,  236  Broadway,  Milwau- 
kee Wis. 

MORAN  & HASTINGS  MFG.  CO.,  16-18 
W.  Washington  St.,  Chicago,  111. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  III. 
See  Reflectors,  showcase  and  show 
window.  See  Adv.  page  1405. — Adv. 
Non-Twist  Canopy  Ring,  Ltd.,  68  Tem- 
perance St.,  Toronto,  Ont.,  Can. 
Pearlman  & Co.,  Victor  S.,  533  Wabash 
Ave.,  Chicago,  111. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  “Peerlite." 
Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash.  “Perfecllte." 
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Pittsburgh  Reflector  & Illuminating  Co., 
Inc.,  3rd  & Ross  Aves.,  Pittsburgh,  Pa. 
Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y.  “Four- In -One." 
REFLECTOLYTE  CO.,  THE,  914  Pine 
St.,  St.  Louis.  Mo.  “Reflectolyte." 
REFLECTOR  & ILLUMINATING  CO.,  565 
W.  Washington  St.,  Chicago.  “Ready- 
2 -Install."  A 2 in.  square  tubing  fix- 


ture with  two-piece  “easy  to  wire" 

N sockets  for  installing  reflectors  in  show 
windows  and  coves,  strip  lighting  and 
other  places  where  a number  of  lamp 
outlets  are  spaced  on  close  centers. — 
Adv. 

Simes  Co.,  The,  22-26  W.  15th  St.,  New 
York,  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave..  E.,  Cedar  Rapids,  Iowa. 
“Stelco." 

Warner.  Inc.,  C.  B.  & J.,  138  W.  14th 
St.,  New  York,  N.  Y.  “Foco-Llght." 

WHITING  CO..  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y.  “Economy 
Light." 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FL. — Trade  name  for  street-lighting 
bracket  manufactured;  by  the  J.  P.  Heben- 
dahl  Co.,  228-232  Broadway,  Elizabethport, 
N.  J. 

FLAG  LITE. — Trade  name  for  electric 
lapel  button  manufactured  by  the  M.  Propp 
Co.,  108  Bowery,  New  York,  N.  Y. 

FLAGS,  ELECTRICALLY  LIGHTED.— 
These  devices  consist  of  colored  lamps  of 
either  the  miniature  candelabra  or  ordi- 
nary size  grouped  so  as  to  give  the  proper 
colors.  The  lamps  may  or  may  not  be 
arranged  in  circuits  connected  to  automatic 
motor- driven  flashers  to  cause  the  lamps 
to  flash  “on“  and  “off”  or  In  some  se- 
quence to  Imitate  the  waving  of  the  flag. 
During  the  recent  war  these  flags  proved 
a popular  feature  by  themselves  and  in 
connection  with  other  patriotic  displays. 

Manufacturers: 

Brink.  Inc.,  C.  I.,  24  Gold  St.,  Boston. 
Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Collins-Wagner  Mfg.  Co..  122  W.  43rd 
St..  New  York,  N.  Y. 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

RANDALL  SIGN  CO.,  Eau  Claire.  WIs. 
“Randallized." 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 

FLAME  ARC  LAMPS. — See  Lamps,  arc. 
carbon  flame;  Lamps,  arc.  metallic  flame, 
magnetite  or  luminous. 

FLAME  BLAST. — Trade  name  for  gas- 
electric  blowers  and  blow  torches  manu- 
factured by  the  North  American  Mfg.  Co.. 
5902  Carnegie  Ave.,  Cleveland,  Ohio. 

FLAMEPROOF  WIRE.— See  Wire,  flame- 
proof. 

FLAMING  ARC. — An  arc  lamp  into  which 
are  systematically  and  regularly  introduced 
some  salts  with  high  boiling  points,  whose 
vapors  intensify  and  color  the  arc.  The 
usual  method  is  to  use  the  salts  as  a core 
in  hollow  carbon  electrodes.  The  colors 
and  effects  produced  are  highly  charac- 
teristic of  the  various  salts  used,  and  have 
even  been  proposed  as  valuable  tests  for 
identifying  the  elements.  For  further  de- 
tails see  Lamps,  arc.  carbon  flame. 

FLANGETITE. — Trade  name  for  sheet 
packing  manufactured  by  the  Dominion 
Asbestos  & Rubber  Corp.,  154  Nassau  St., 
New  York,  N.  Y. 

FLARAY. — Trade  name  for  automobile 
signal  manufactured  by  the  Arthur  J.  Dun- 
kle  Co..  50  Church  St..  New  York,  N.  Y. 

FLASH  AN  OPERATOR.— If  a telephone 
subscriber  desires  the  attention  of  the  op- 
erator during  a connection,  he  slowly 
presses  the  receiver  hook  down  and  up 
several  times.  This  causes  the  supervisory 
lamp  to  flash  intermittently.  Rapid  mov- 
ing of  the  hook  does  not  attract  the  op- 
erator's attention. 


FLASH-O-LIGHT  SALES  CO.— New 
York,  N.  Y.  Manufacturer  of  spark  plug 
testers.  Business  established  1920.  Presi- 
dent, Aaron  Engel;  vice-president  and 
sales  manager,  William  H.  Gough;  secre- 
tary, Richard  J.  Davies;  treasurer,  Irving 
Laikin.  Main  office,  507  6th  Ave.,  New 
York,  N.  Y.  Factory,  Weehawken,  N.  J. 

FLASH  OVER. — An  arc  around  the  com- 
mutator of  a d-c.  machine  causing  a short- 
circuit.  Flashing  over  may  occasionally 
be  caused  by  a dirty  commutator  but  more 
frequently  by  sudden  large  changes  in  load, 
such  as  a short-circuit,  which  induces  a 
high  voltage  between  adjacent  commutator 
segments  and  starts  the  arc.  In  some 
high-voltage  d-c.  generators,  barriers  have 
been  placed  between  the  brush  sets  in 
order  to  reduce  the  intensity  of  the  flash 
over. 


Reynolds  Electric  Co.,  2650  W.  Congress 
St.,  Chicago.  111.  “Reco." 

Ryan  Corp.,  The,  Phoenix,  N.  Y. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 

FLASHERS,  SIGN,  THERMAL.— These 
types  of  flashers  control  the  current 
through  the  making  and  breaking  of  the 
electric  circuit  by  a thermostat.  This 
thermostat  is  usually  made  of  two  strips 
of  different  metals  and  current  through 
these  strips  causes  one  to  expand  more 
rapidly  than  the  other,  thus  actuating  the 
contact  point  of  the  strip  to  make  and 
break  the  circuit.  Such  flashers  may  con- 
trol small  signs  containing  several  lamps, 
but  they  usually  produce  only  simple  flash- 
ing effects. 

Manufacturers: 


FLASH  POINT  OF  OILS.— The  flash 
point  of  an  insulating  or  fuel  oil  Is  that 
temperature  at  which  the  vapor  given  off 
by  the  oil  will  ignite,  but  will  not  continue 
to  burn.  Also  see  Fire  point  of  oils. 

FLASH  BOARDS. — Simple  devices  used  in 
connection  with  a water-power  or  Irriga- 
tion dam  for  providing  control  of  limited 
variations  In  head.  They  provide  addi- 
tional pondage  beyond  that  afforded  by 
the  dam  proper  to  carry  surplus  water 
from  time  of  minimum  demand  to  maxi- 
mum demand.  They  consist  of  a line  of 
boards  on  the  crest  of  the  dam,  sometimes 
adjustable  and  permanent,  but  often  de- 
signed so  that  a sudden  flood  will  carry 
them  away,  thus  preventing  damage. 

FLASHERS,  MISCELLANEOUS,  NOT 
OTHERWISE  LISTED.— The  many  com- 
binations of  circuits  and  varied  effects  that 
may  be  produced  in  electric  signs  and  for 
decorative  purposes,  etc.,  are  almost  all 
controlled  by  a flasher  of  some  type.  In 
addition  to  the  motor-driven,  thermal  and 
socket  type  flashers  described  below,  there 
are  a number  of  othey  types  used.  The 
so-called  talking  signs  in  which  a group 
of  words  appear  on  the  board  for  a few 
seconds  or  those  in  which  the  letters 
progress  across  the  sign  board  are  con- 
trolled by  a special  form  of  flasher.  These 
generally  have  a perforated  or  stenciled 
tape  which  is  driven  across  a bank  of  lamp 
contacts,  one  for  each  lamp.  The  color 
effects  produced  for  decorative  purposes 
and  to  attract  attention  are  often  con- 
trolled by  special  types  of  flashers  oper- 
ated by  solenoids  or  small  motors.. 

Manufacturers: 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago.  111.  “Con-Tac- 
Tor.“  (See  display  adv.  page  1286.) 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York.  N.  Y.  “B  & B.“  “Wink-a- 
Lite." 

Clinton  Sign  Co.,  134  5th  Ave.,  Clin- 
ton. Ohio. 

Electrical  Products  Corp.,  1128-34  W.  16th 
St.,  Los  Angeles,  Cal. 

Ryan  Corp.,  The,  Phoenix,  N.  Y. 

SOLAR  ELECTRIC  CO.,  124  W.  Lake  St., 
Chicago,  III. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 


FLASHERS,  SOCKET  TYPE.— A thermo- 
static flashing  device  consisting  of  two 
metals  whose  expansion  and  contraction 
makes  and  breaks  the  contact.  In  the 
socket  type  the  thermostat  is  so  small  as  to 
be  inserted  by  a screw-shell  attachment 
plug  into  an  ordinary  lamp  socket.  This 
flasher  usually  controls  only  a single  lamp 
which  may  be  within  a translucent  glass 
sign. 

Manufacturers: 


Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  “B  & B.“ 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Electrical  Products  Corp.,  1128-34  W.  16th 
St.,  Los  Angeles,  Cal. 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  Cal.  “Ma- 
jestic." 

Ryan  Corp.,  The,  Phoenix,  N.  Y. 

SOLAR  ELECTRIC  CO.,  124  W.  Lake  St.. 
Chicago,  111. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave.,  Boston,  Mass. 


Electric  Sign  Flasher  Co.,  519  Baker- 
Dctwiler  Bldg.,  Los  Angeles,  Cal. 

FLASHER8,  SIGN,  MOTOR-DRIVEN.— 
These  flashers  consist  of  motor-driven 
drums  bearing  a number  of  parallel  con- 
tact arcs  of  various  lengths  on  which  con- 
tact Angers  bear  so  as  to  make  and  break 
corresponding  lamp  circuits  as  the  contact 
arcs  pass  under  the  fingers.  One  side  of 
the  circuit  is  connected  to  the  contact  arcs, 
the  other  to  one  side  of  the  lamps  on  the 
sign;  the  other  side  of  the  lamp  groups 
to  be  controlled  as  units  is  connected  to 
the  respective  contact  fingers,  one  to  each 
lamp  or  group  of  lamps.  By  adjusting  the 
lengths  of  the  arcs  and  their  relative  an- 
gular position  it  is  possible  to  secure  a 
great  variety  of  flashing  effects.  For  a 
large  sign  having  an  intricate  flashing  cycle 
the  flasher  is  seemingly  complex,  but  con- 
sists of  elements  such  as  described.  The 
contact  drum  is  driven  usually  at  low 
speed  through  belt,  chain  or  gear  drive  by 
a small  motor.  If  the  flasher  Is  mounted 
on  or  near  an  outside  sign  It  is  enclosed 
in  a weatherproof  metal  housing  or 
cabinet. 

Manufacturers: 

A & W Electric  Sign  Co.,  The,  Cleveland, 
Ohio. 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  "Con-Tac- 
Tor."  (See  display  adv.  page  1286.) 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York.  N.  Y.  “B  & B." 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Electrical  Products  Corp.,  1128-34  W.  16th 
St.,  Los  Angeles.  Cal. 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 


FLASHING  OF  DYNAMO.— This  is  a 
term  sometimes  used  in  referring  to  the 
sparking  which  occurs  between  the  brushes 
and  commutator  of  a motor  or  generator. 
It  is  more  commonly  used,  however,  to 
designate  the  long  spark  or  arc  that  oc- 
casionally jumps  or  flashes  over  the  sur- 
face of  the  commutator  from  one  brush  of 
a high-voltage  generator  to  the  nearest 
brush  of  opposite  polarity  when  the  load 
is  suddenly  changed. 

FLASHING  OF  FILAMENT.— A process 
used  on  carbon  filaments  for  incandescent 
lamps  to  give  a hard  uniform  layer  on 
the  outside  of  the  filament  that  will  im- 
prove its  conductivity  and  overcome  or  fill 
up  any  irregularities  in  cross  section.  The 
process  consists  of  heating  the  filament  to 
a high  temperature  by  passing  current 
through  it,  in  the  presence  of  a hydro- 
carbon gas,  usually  under  a partial  vacuum. 
Filaments  so  treated  were  called  “metal- 
lized." The  process  has  been  practically 
abandoned,  as  has  the  production  of  car- 
bon filament  lamps. 

FLASHLIGHT. — Trade  name  for  electric 
alarm  clocks  manufactured  by  the  Darche 
Mfg.  Co.,  643  W.  Washington  Blvd.,  Chi- 
cago, 111. 

FLASHLIGHT  BATTERIES,  CASES, 
LENSES,  REFLECTORS.— See  Batteries, 
dry,  flashlight;  Cases,  flashlight;  Lenses, 
flashlight  and  Reflectors,  hand  lamp  and 
flashlight. 

FLASHLIGHTS,  DASHBOARD  .AND 
SPOTLIGHT  TYPE.— See  Spotlights,  auto- 
mobile. 

FLASHLIGHTS,  HAND  AND  POCKET 
TYPES. — The  name  flashlight  was  given 
to  these  small  portable  lights  using  a dry 
battery  as  a source  of  energy  a long  time 
ago.  At  that  time  the  efficiency  of  the 
small  carbon  lamps  that  had  to  be  used 
was  so  poor  and  the  capacity  of  the  bat- 
teries so  small  that  they  could  only  be 
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FLIP  FLOP. — Trade  name  for  electric 
toasters  manufactured  by  the  Rutenber 
Electric  Co.,  Marion,  Ind. 

FLOAT  CAGE. — Trade  name  for.  metal- 
lic packing  manufactured  by  the  Ameri- 
can Huhn  Metallic  Packing  Co.  Wool- 
worth  Bldg.,  New  York,  N.  Y. 

FLOAT  SWITCHES. — See  Switches,  tank 
or  float. 

FLOATING  BATTERY. — A storage  bat- 
tery which  is  connected  across  a line  in 
parallel  with  the  load.  When  the  load  is 
heavy  energy  from  the  battery  is  fed  into 
the  line,  but  when  the  load  is  light  the 
battery  is  charged  by  the  generator  feed- 
ing the  line.  Because  of  this  condition  it 
is  said  to  “float  on  the  line"  ready  for 
whatever  service  is  required.  Batteries 
have  been  used  for  this  purpose  on  d-c. 
distribution  circuits  to  aid  in  carrying  cen- 
tral-station peak  loads  and  to  maintain 
constancy  of  d-c.  line  voltage.  They  have 
also  been  used  on  some  electric  railway 
systems.  Telephone  batteries  in  an  ex- 
change are  also  floated  on  the  line  in  many 
cases  as  the  voltage  has  to  be  kept  very 
nearly  constant.  Another  use  for  floating 
batteries  is  on  the  excitation  circuit  of  a-c 
generating  stations. 

FLOOD  LIGHTING — A system  of  light- 
ing exterior  areas  or  structures  by  literally 
flooding  them  with  projected  light.  One 
of  its  first  applications  was  the  lighting 
of  Niagara  Palls  by  means  of  batteries  of 
searchlights.  Such  searchlights  are  ex- 
pensive in  first  cost  and  In  operation,  since 
they  require  continual  attention.  There- 
fore, flood  lighting  received  relatively 
little  application  until  the  development 
of  high-power  incandescent  lamps  with 
concentrated  filaments  that  permitted  lo- 
cating the  light  source  at  the  focus  of  a 
parabolic  projector.  Soon  after  the  gas- 
filled  tungsten  lamp  was  developed  in  1913, 
applications  of  it  for  this  purpose  were 
made.  Special  projecting  lamps  called  pro- 
jectors were  used.  Such  projectors  are 
now  made  in  several  types,  some  intended 
for  concentrating  the  light  on  a relatively 
small  area,  others  for  spreading  it  more 
widely  over  larger  areas.  The  selection  of 
projectors  depends  upon  the  object  to  be 
illuminated  and  the  degree  of  illumination 
desired.  For  details  of  projectors,  see 
Projectors,  floodlight. 

Flood  lighting  has,  in  recent  years,  been 
wddelv  applied.  One  application  has  been 
the  illumination  of  the  entire  exterior  of 
buildings,  especially  such  as  have  impos- 
ing architecture  as  is  true  of  many  public 
buildings,  banks  and  other  important  com- 
mercial structures.  Illumination  of  monu- 
ments and  statues  has  also  been  effected 
very  satisfactorily.  Flood  lighting  has  also 
been  used  for  illuminating  bathing  beaches, 
playgrounds,  baseball  fields,  football  fields, 
parade  and  drill  grounds,  etc.  It  has  been 
applied  successfully  for  construction  work 
by  night,  such  as  for  deep  excavations,  in 
shipyards.  In  cutting  ice  on  ponds,  etc. 
During  the  recent  war  it  was  extensively 
used  for  protective  lighting  of  bridges, 
munition  and  other  important  industrial 
plants,  power  houses,  military  works,  can- 
tonments, fortifications,  etc. 

Among  the  advantages  of  flood  lighting 
as  compared  with  other  methods  of  light- 
ing are  its  ability  to  cover  large  areas 
with  light  by  means  of  relatively  few 
lamps.  From  this  results  low  initial  and 
operating  cost,  especially  as  contrasted 
with  outline  lighting  of  buildings  that  was 
formerly  extensively  used  and  which  in- 
volved use  of  large  nurpbers  of  lamps,  a 
maze  of  wiring  and  rather  indifferent  re- 
sults in  spite  of  high  cost. 

In  installing  a system  of  flood  lighting, 
care  is  necessary  in  location  of  the  pro- 
jectors. These  are  concentrated  and  pow- 
erful sources  of  light  and,  if  located  where 
they  are  in  direct  line  of  vision,  serious 
glare  results.  However,  by  placing  them 
high  on  the  top  of  other  buildings  or  on 
special  towers,  this  difficulty  is  frequently 
overcome.  The  installation  should  also  bo 
weatherproor  unless  of  a very  temporary 
character  to  be  used  in  the  summer  time 
only. 

FLOODLIGHTS. — See  Projectors,  flood- 
light. 

FLOOD-O-LfTE.— Trade  name  for  flood 
lighting  unit  manufactured  by  the  Reflec- 
tor & Illuminating  Co.,  565  W.  Washing- 
ton St..  Chicago,  111. 

FLOOR  PUSHES. — Special  push  buttons 
placed  in  the  floor;  see  Pushes,  floor. 

FLOOR  TREADS,  CONTACT-MAK- 
ING.— In  one  form  two  disks  of  sheet  metal 
are  held  apart  and  one  above  the  other  by 
msulating  material,  the  thickness  of  both 
being  about  % inch.  A slight  pressure  of 


the  foot  upon  the  disks  closes  the  contact 
between  them.  Can  be  placed  under  a rug 
or  carpet  and  wires  run  inconspicuously  to 
bell  and  battery  or  other  alarm  circuit. 
Sometimes  used  in  connection  with  elec- 
tric door  openers  to  open  a door  automat- 
ically as  one  steps  close  to  it. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Daisy.” 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

EDWARDS  & CO.,  INC.,  140th  & Exter- 
ior Sts.,  New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  “Reliable.” 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia.  Pa. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

FLOORING,  COMPOSITION.— Composi- 
tion flooring  of  various  kinds  is  often  used 
in  power  plants  and  in  steel  cars  for  elec- 
tric railway  service  and  other  places  In 
factories  and  other  electrical  concerns 
where  a flreprrof  and  in  some  cases  Insu- 
lating floor  is  required.  Steel  cars  for  rail- 
way service  require  this  flooring  to  pre- 
vent slipping  and  also  so  as  to  keep  the 
floor  from  getting  very  cold  in  winter  and 
the  heat  supplied  from  being  radiated  rap- 
idly. In  power  plants,  especially  in  the 
switchhouses,  an  insulating  flooring  is  used 
so  as  to  make  the  general  use  of  rubber 
mats  unnecessary.  Electrical  manufactur- 
ing plants  often  find  composition  flooring 
preferable  to  wood,  concrete  or  metal  from 
the  standpoint  of  fire  hazard,  freedom  from 
dust  and  decreased  liability  to  slipping. 
In  telephone  exchanges  special  floorings 
are  sometimes  used  to  minimize  noise  and 
dust. 

Manufacturers: 

American  Mason  Safety  Tread  Co.,  125 
Perry  St.,  Lowell,  Mass.  “Karbolith.” 

Johns-Mansville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Standard  Asphalt  & Refining  Co.,  208  S. 
LaSalle  St.,  Chicago,  111.  “Sarco.” 

FLORIDA  TELEPHONE  ASSOCIATION. 
— President.  W.  G.  Brorein,  Tampa,  Fla.: 
secretary,  Frank  L.  Moor,  Tallahasse,  Fla. 

FLORY  MFG.  CO.,  S.— Bangor.  Pa. 
Manufacturer  of  electric  hoists  and  winches. 
President,  Milton  Flory;  secretary,  E.  G. 
Markley;  treasurer,  W.  S.  Ditchett;  sales 
manager,  S.  J.  Lenher.  Main  office, 
Bangor.  Pa.  Branch  office,  95  Liberty  St., 
New  York,  N.  Y. 

FLOUR  CITY  ORNAMENTAL  IRON 

CO. — 27th  St.  & 28th  Ave.,  S.,  Minneapolis, 
Minn.  Manufacturer  of  metal  castings, 
machinery  guards,  ornamental  street  light- 
ing units  and  posts,  structural  steel  for 
outdoor  substations,  etc. 

FLOWER  CO.,  WALTER  L.— 312-314  S. 
8th  St.,  St.  Louis.  Mo.  Manufacturer  of 
oil  filters.  President,  N.  Stewart. 

FLOWERS,  ELECTRICALLY  LIGHTED. 
— Decorative  baskets  and  vases  containing 
artificial  flowers  lighted  by  small  incandes- 
cent lamps  of  various  colors  are  used  for 
display  purposes  and  in  homes.  By  com- 
bining skillfully  concealed  lights  of  low 
intensity  and  highly  colored  flowers,  a 
much  fresher  and  more  natural  and  attrac- 
tive decorative  effect  is  produced. 

Manufacturers 

Botanical  Decorating  Co.,  208  W.  Adams 
St.,  Chicago,  111. 

Electrical  Decorative  Flower  Co.,  Inc., 
140  W.  116th  St.,  New  York,  N.  Y. 

FLUE-GAS  ANALYSIS  INSTRUMENTS. 
—There  are  several  forms  of  instruments  for 
flue-gas  analysis,  the  simplest  and  most 
common  being  several  forms  of  the  Orsat 
apparatus.  In  these  instruments  the 
sample  of  flue  gas  is  exposed  successively 
to  solutions  of  potassium  hydroxide,  po- 
tassium pyrogallate  and  cuprous  chloride 
for  removing  carbon  dioxide  (COa),  oxygen 
(02),  and  carbon  monoxide  (CO),  respec- 
tively. A graduated  glass  measuring 
chamber  is  part  of  the  instrument  and  the 
gas  is  measured  before  starting  and  then 
returned  to  this  chamber  after  passing 
through  each  of  the  solutions  to  measure 
the  reduction  in  volume.  There  are  other 
forms  of  apparatus  which  are  more  accur- 
ate and  permit  a more  complete  determina- 
tion of  the  flue  gas.  but  these  are  strictly 
laboratory  instruments  while  the  simple 
types  may  be  used  right  at  the  boiler. 

Some  instruments  have  been  designed  to 
measure  automatically  and  record  continu- 
ously the  CO*  present  In  the  flue  gases; 
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for  these  see  Recorders,  combustion  or 
CO*. 

Manufacturers; 

Dwight  Mfg.  Co.,  564  W.  Washington 
Blvd.,  Chicago.  111. 

Hays  Corp.,  The  Joseph  W.,  Michigan 
City.  Ind.  “Hays.” 

Mono  Corp.  of  America,  25  W.  Broadway, 
New  York,  N.  Y. 

Pierce  Co.,  The  William  B.,  45  N.  Divi- 
sion St.,  Buffalo,  N.  Y.  “Vulcan.” 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

FLUME. — A flume  is  usually  a narrow 
waterway  with  nearly  vertical  rides.  In 
modern  hydraulic  practice  it  refers  to  an 
aqueduct  of  relatively  small  dimensions 
employed  to  carry  water  long  distances. 
It  is  made  of  timber,  concrete,  iron,  steel 
or  masonry  with  a smooth  interior  and  the 
water  is  carried  at  a high  velocity.  There 
are  both  closed  flumes  and  open  flumes, 
the  latter  being  on  a practically  level 
grade.  Formerly  the  word  flume  was  used 
to  designate  the  canal  or  penstock  convey- 
ing water  to  the  wheels  at  its  end.  For 
manufacturers  see  Flumes,  steel  and  wood. 

FLUMES,  STEEL  AND  WOOD.— Steel 
and  wood  are  both  used  in  the  construc- 
tion of  flumes  for  conveying  water  to  hy- 
draulic power  plants.  Wood  stave  pipe  has 
been  used  very  largely  for  this  purpose, 
especially  in  the  western  part  of  the  coun- 
try. and  is  sometimes  made  in  sizes  up  to 
14  ft.  in  diameter.  This  pipe  consists  of 
staves  carefully  joined  together  laterally, 
the  staves  being  made  in  lengths  of  from 
6 to  20  ft.  Steel  cable  equipped  with  turn- 
buckles  or  steel  restrainbands  are  then 
placed  around  the  pipe  to  reinforce  it. 
Flumes  are  very  often  of  open  trough-like 
construction  and  wood  has  been  used  very 
largely  for  this  purpose.  Steel  and  iron 
flumes  are  also  made  in  both  the  open  type 
and  closed  or  pipe  form.  These  are  some- 
times made  as  long  sections  of  open,  semi- 
circular sheet  steel  troughs  with  reinforc- 
ing and  supporting  steel  rods  surrounding 
it.  Where  the  pressure  is  great  or  where 
a level  grade  is  not  possible,  the  flumes 
are  made  of  reinforced  steel  pipe,  like  pen- 
stocks. which  permits  building  portions  of 
the  flume  as  siphons.  This  is  frequently 
necessary  where  water  has  to  be  conveyed 
a great  distance  over  rough  mountainous 
country  before  it  gets  to  the  penstocks  of 
the  power  plant. 

Manufacturers: 

Continental  Pipe  Mfg.  Co..  Seattle,  Wash. 
“Continental,”  “Creo-Wood.” 

Dow,  Inc.,  L.  B.,  Keene,  N.  H. 

International  Creosoting  & Construction 
Co.,  Galveston.  Tex.  (wood). 

Petroleum  Iron  Works  Co.,  The,  Drawer 
539.  Sharon,  Pa. 

Western  Metal  Mfg.  Co.,  El  Paso,  Tex. 

FLUORESCENCE.— That  property  which 
some  bodies,  particularly  organic  solutions, 
possess  of  emitting  light  while  exposed  to 
the  action  of  certain  light  rays,  either  of 
the  visible  or  ultra-violet  spectrum,  or  of 
cathode  rays,  Roentgen  rays,  etc.  The 
light  produced  in  this  manner  is  quite  dis- 
tinct from  that  reflected  at  the  surface  of 
the  body  which  gives  it  its  color,  and  also 
from  that  transmitted  by  the  body.  It  is 
definitely  related  to  the  light  the  body 
is  capable  of  absorbing  and  in  the  case  of 
liquids  and  solids  exhibits  a continuous 
spectrum,  the  maximum  of  which  is  of 
somewhat  greater  wave  length  than  the 
maximum  of  some  band  in  the  absorption 
spectrum  of  the  substance. 

FLUORSPAR. — The  common  name  for 
the  mineral  calcium  fluoride.  CaF2.  It  is 
frequently  used  as  a flux  in  foundry  cupo- 
las, open-hearth,  electric-furnace  and  other 
smelting  processes. 

FLUTO. — Trade  name  for  socket  manu- 
factured by  Pass  & Seymour,  Inc.,  Solvay 
Station,  Syracuse,  N.  Y. 

FLUTOLIER. — Trade  name  for  fixture 
socket  manufactured  by  Pass  & Seymour, 
Inc.,  Solvay  Station,  Syracuse,  N.  Y. 

FLUX. — The  term  flux  is  applied  to  elec- 
trostatic or  magnetic  fields  to  indicate  a 
flow  or  passing  of  energy  or  lines  of  force 
through  the  magnetic  or  electrostatic  cir- 
cuit. It  is  most  commonly  used  in  con- 
nection with  a magnetic  field  and  generally 
means  the  total  number  of  lines  of  force 
in  the  circuit.  When  referring  to  total 
number  of  lines  of  force  in  any  unit  area, 
such  as  a square  inch  or  square  centimeter, 
the  term  "flux  density”  is  used. 

Flux  is  also  applied  to  light  and  in  the 
modern  theory  of  light  is  the  actual  quan- 
tity of  light  that  radiates  from  a luminous 
source  or  falls  upon  a certain  area  at  any 
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instant.  Similarly  flux  is  used  to  refer  to 
the  flow  of  heat  and  is  the  quantity  that 
flows  through  a given  area  at  a given  time. 

FLUX  SOLDERING.— See  Soldering  com- 
pounds or  flux  (fluid,  paste,  salts  and 
sticks.). 

FLUX,  WELDING.— See  Welding,  flux. 

FLY  FOOT. — Trade  name  for  belt  dress- 
ing manufactured  by  the  Charles  A.  Schie- 
ren  Co.,  30-38  Ferry  St.,  New  York.  N.  Y. 

FLYNN  A EMRICH  CO.— Holliday  & 
Saratoga  Sts.,  Baltimore.  Md.  Manufac- 
turer of  hand-operated  stokers.  James  F. 
Turner,  secretary.  . 

FOAMITE  PI  REFOAM  CO.— 200  5th 
Ave.,  New  York,  N.  Y.  Manufacturer  of 
Are  extinguishers. 

FOCO- LIGHT. — Trade  name  for  lighting 
units  manufactured  by  C.  B.  & J.  Warner, 
Inc..  138  W.  14th  St.,  New  York,  N.  Y. 

FOCUS. — A point  at  which  rays  of  light, 
heat,  sound,  etc.,  meet  after  being  reflected 
or  refracted;  In  the  case  of  a lens  or  con- 
cave mirror  the  point  at  which  a clear  im- 
age is  formed.  Also  a point  from  which 
diverging  rays  appear  to  issue  or  a point 
at  which  converging  rays  would  meet  if  al- 
lowed to  meet  without  being  reflected  or 
refracted.  It  is  very  important  for  the 
successful  operation  of  searchlights,  head- 
lights, and  other  projecting  lamps  that  the 
source  of  light  be  kept  at  or  near  the  focal 
point. 

In  mathematics  the  focus  is  one  of  the 
points  whose  distances  from  any  point  of 
a plane  curve  are  linearly  connected.  The 
principal  curves  that  have  a focus  or  foci 
(plural  of  focus)  are  the  so-called  conic 
sections — the  ellipse,  parabola  and  hyper- 
bola. In  the  case  of  the  parabola,  rays  of 
light  or  some  other  forms  of  radiant  en- 
ergy emitted  from  the  focus  are  reflected 
from  the  parabolic  surface  in  straight  lines 
parallel  with  the  axis;  nearly  all  projecting 
reflectors  (searchlights,  headlights,  spot- 
lights, etc.)  are  parabolic  or  nearly  para- 
bolic in  section.  In  the  case  of  the  ellipse 
light  emitted  at  one  focus  is  reflected  back 
from  the  curve  to  the  other  focus;  little 
practical  application  is  made  of  this  prin- 
ciple. 

FOEN. — Trade  name  for  electric  hair 
driers  manufactured  by  the  Sanitax  Elec- 
tric Co..  143-147  E.  23rd  St..  New  York,  N. 
Y. 

FOG  SIGNALING  APPARATUS.— The 

use  of  radio  equipment  to  promote  further 
safety  to  vessels  at  sea  during  fog,  when 
the  ordinary  lighthouse  is  of  little  value, 
has  been  successfully  accomplished  and 
adopted  in  some  places.  Equipment  has 
been  designed  for  use  at  the  lighthouse, 
which  is  an  automatic  radio  trahsmitting 
set.  Once  each  minute  it  sends  out  a char- 
acteristic signal  on  a very  short  wave 
length,  so  that  it  will  be  readily  received 
by  all  ships  within  a few  miles  of  the 
lighthouse.  Direction  Anders  or  radio  com- 
passes are  used  on  the  ships  to  indicate  the 
direction  frqm  which  the  signals  come,  so 
that  they  can  readily  get  their  bearings 
by  radio. 

FOLLANSBEE  BROS.  CO.— Liberty,  2nd, 
3rd  Aves.  & Short  St.,  Pittsburgh,  Pa. 
Manufacturer  of  copper  sheets,  solder, 
sheet  steel  for  electrical  purposes,  etc. 

FOLSOM-MILLER  CO.,  THE.— 130  Syca- 
more St.,  Milwaukee,  Wis.  Manufacturer 
of  electric  washing  machines.  President, 
S.  P.  Folsom;  vice-president,  Paul  Run- 
nels; secretary,  Ira  W.  Parker;  treasurer, 
Guy  Miller;  general  manager.  Paul  P. 
Runnels;  sales  manager,  D.  H.  Sandler. 
Factory,  Markesan,  Wis.  Sales  represen- 
tative, D.  M.  Emery,  Lansdowne,  Pa. 

FONOLIER. — Trade  name  for  phono- 
graph light  manufactured  by  the  Stuart 
Products  Corp.,  665  Washington  Blvd., 
Chicago,  111. 

FOOT-CANDLE. — A common  unit  of  il- 
lumination, representing  a luminous  flux 
density  equal  to  that  produced  by  a source 
of  a standard  candle  on  a plane  which  is 
one  foot  distant  from  it  and  perpendicular 
to  the  rays  of  light  at  that  point.  The 
foot-candle  may  be  thought  of  as  the  den- 
sity of  the  light  flux  from  a standard 
candle  at  a distance  of  one  foot,  if  light 
is  looked  upon  as  a flow  or  flux  of  radiant 
energy  emitted  from  a luminous  source. 
This  flux  density  or  illumination  is  a meas- 
ure of  the  light  that  the  surface  receives, 
but  not  of  its  brightness. 

The  illumination  of  a point  on  a plane 
one  foot  away  would  be  two  foot- candles 
(2  ft.-cdl.),  if  a concentrated  source  equal 
to  two  standard  candles  (2-candlepower) 
were  used,  and  5 ft.-cdl.  if  a 5-cp.  source 


were  used.  If,  however,  the  plane  i§  re- 
moved to  a distance  of  2 ft.  and  the 
source  is  still  one  candle,  the  same  flux  or 
beam  of  light  falling  on  this  plane  would 
have  to  cover  four  times  the  area  it  cov- 
ered on  the  plane  1 ft.  away.  It  follows 
then  that  the  density  of  light  flux  at  this 
point  is  only  one-fourth  as  high  as  at  the 
first  point,  or  the  illumination  is  V*  ft.-cdl. 
Similarly  at  3 ft.  it  would  be  1/9  ft.cdl. 
The  illumination  in  foot-candles  Is,  there- 
fore. inversely  proportional  to  the  square 
of  the  distance  from  a point  source  and 
directly  proportional  to  the  candlepower  of 
the  source. 

'FOOT-CANDLE  METERS.— A portable 
instrument  to  measure  the  intensity  of  il- 
lumination in  foot-candles  at  any  desired 
point.  The  instrument  is  not  as  accurate 
as  laboratory  instruments  but  is  sufficient- 
ly accurate  for  all  practical  determination*! 
and  for  checking  up  installations  to  deter- 
mine the  condition  of  the  lighting  equip- 
ment and  whether  the  illumination  Is 
ample.  The  instrument  is  placed  upon  the 
surface  of  which  the  illumination  measure- 
ment is  desired.  The  operation  of  the  in- 
strument is  very  simple.  It  contains  a 
lamp  within  the  box  which  is  maintained 
at  a definite  voltage.  Indicated  on  a small 
voltmeter,  by  adjusting  a small  rheostat. 
Dry  batteries  furnish  the  energy  for  the 
lamp.  A screen  in  the  instrument  is  il- 
luminated by  the  lamp  to  a much  higher 
intensity  at  one  end  than  at  the  other.  The 
illumination  from  the  outside  source  is 
uniform  over  the  same  screen,  which  Is 
calibrated.  Closely  spaced  translucent  dots 
on  the  scale  appear  brighter  at  one  end 
of  the  scale  than  at  the  other,  and  at  the 
point  where  the  illumination  from  the  in- 
side and  outside  are  eoual  the  spots  are 
neither  brighter  nor  darker  than  the  white 
paper  scale.  This  point  then  gives  the  de- 
sired intensity  in  foot-candles  by  direct 
reading. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W..  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 

. ford  & Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westinghouse.’* 

EDTSON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Hnrrison.  N.  J.  (See 
display  adv.  pages  1272-1273.) 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  5716  Euclid 
Ave..  Cleveland.  Ohio.  (See  display 
adv.  on  pages  1266-1269.) 

Nela  Specialties  Division.  National  Lamp 
Works  of  G.  E.  Co.,  Nela  Park,  Cleve- 
land, Ohio. 

FOOT-O-SCOPE. — Trade  name  for  X-ray 
machine  manufactured  by  the  X-Ray 
Foot-O-Scope  Co.,  Inc.,  100  Boylston  St., 
Boston.  Mass. 

FOOT-POUND. — A foot-pound  is  the  unit 
of  work  in  the  English  system  of  units.  It 
equals  the  work  done  by  a one-pound  force 
acting  through  a distance  of  one  foot.  One 
foot-pound  equals  13,563,600  ergs,  or  1.356 
Joules. 

FOOT- POUND-SECOND.— A unit  of  me- 
chanical energy.  It  is  one  foot-pound  of 
work  done  In  a second;  550  ft.-lb.-sec.= 
1 horsepower-second  (hp-sec.) ; 198,000  ft- 
lb.-sec.=l  horsepower-hour  (hp.-hr.) 

FOOTE  BROS.  GEAR  A MACHINE  CO. 
—213  N.  Curtis  St.,  Chicago,  111.  Manu- 
facturer of  gears,  president  and  treasurer, 
J.  B.  Foote;  vice-president,  B.  Foote;  sec- 
retary, G.  W.  Donaldson. 

FOOTE  MINERAL  CO.,  INC.— 107  N. 
19th  St..  Philadelphia,  Pa.  Manufacturer 
of  mineral  products.  Business  established 
1876.  President  and  general  manager,  W. 
M.  Foote;  vice-president,  H.  C.  Meyer; 
secretary  and  treasurer,  I.  M.  Mackly. 
Factory,  Kensington,  Philadelphia,  Pa. 

FOOTE,  PIERSON  A CO.,  INC.— 160-162 
Duane  St.,  New  York,  N.  Y.  Manufacturer 
of  fire  alarm  systems,  telegraph  and  tele- 
phone instruments,  etc.  Business  estab- 
lished 1895.  President,  treasurer  and  gen- 
eral manager.  H.  G.  Pierson;  vice-presi- 
dent, Arthur  Townsend;  secretary,  William 
R.  Stout;  sales  manager,  Malcolm  G.  Pier- 
son. 

FOOTLIGHTS,  STAGE.— Electric  incan- 
descent lamps  mounted  in  receptacles  and 
these  in  outlet  boxes  or  iron  or  steel  re- 
flecting troughs  or  boxing  along  the  front 
of  a theater  stage  and  just  below  the  floor 
line,  so  arranged  as  to  illuminate  the  scen- 
ery and  performers.  Special  rules  in  the 
National  Electrical  Code  govern  the  in- 
stallation of  such  lights  to  minimize  dan- 
ger of  Are.  The  lamps  are  frequently  ar- 


ranged in  color  groups,  each  color  on  a 
different  circuit,  so  that  colored  lighting 
effects  can  be  readily  produced. 

Manufacturers: 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St..  Chicago,  111. 

Cregier  Electrical  Mfg.  Co.,  220  W. 
Ontario  St.,  Chicago,  111. 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y. 

Hallberg,  J.  H.,  25  W.  45th  St.,  New  York, 
N.  Y. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St., 
Kansas  City,  Mo. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York.  N.  Y. 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
The  “X-Ray"  system  of  footlights  (see 
illustration)  consists  of  special  X-Ray 
reflector  units  to  accommodate  75,  100 
or  150-watt  Mazda  lamps.  Each  re- 


flector has  color  frame.  Wired  in  cir- 
cuits for  two,  three  or  four  colors, 
any  number  of  lights  per  color.  Built 
to  order  to  meet  structural  conditions. 
See  other  stage  lighting  entries  and 
adv.  page  1405. — Adv. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
S.  Clinton  St.,  Chicago,  III. 

PETERSON  CO.,  INC..  CHARLES  J.. 
723-729  Fulton  St..  Chicago.  111. 

REFLECTOR  & ILLUMINATING  CO., 
565  W.  Washington  St.,  Chicago,  111. 
"Ready- 2-Install." 

Standard  Mechanical  Equipment.  Co., 
2020  Richardson  Ave.,  Dallas,  Tex. 
"Standard." 

Universal  Electric  Stage  Lighting  Co., 
240  W.  60th  St..  New  York,  N.  Y.  "Uni- 
versal," "Kllegl." 

Western  Reflector  Co..  1221  W.  Madison 
St.,  Chicago,  111.  "Western." 

FOOT  WARMERS.— See  Warmers,  foot, 
indoor;  Warmers,  foot,  outdoor,  for  traffic 
officers,  etc. 

FORBES. — Trade  name  for  conduit 
threading  and  cutting  machines  manufac- 
tured by  the  Curtis  & Curtis  Co.,  188  Gar- 
den St.,  Bridgeport,  Conn. 

FORCE  ON  CONDUCTOR  IN  MAGNETIC 
FIELD. — When  a current-carrying  conduc- 
tor is  in  a magnetic  field  reaction  exists 
which  tends  to  force  the  conductor  out  of 
the  field.  This  force  is  F=B1I  dynes  if  B,  1 
and  I are  expressed  in  C.  G.  S.  units.  B 
Is  the  flux  density,  1 is  the  length  of  con- 
ductor In  the  magnetic  field,  and  I is  the 
current. 

FORCED  ALTERNATING  CURRENT. 

— An  alternating  .current,  the  frequency 
and  damping  of  which  are  equal  to  the  fre- 
quency and  damping  of  the  exciting  elec- 
tromotive force. 

FOREBAY. — A forebay  In  connection 
with  water-power  plants  where  the  water 
wheels  do  not  draw  directly  from  the  canal 
or  penstock  is  an  enlargement  of  the  canal 
leading  directly  to  the  racks  of  the  plant. 
Its  object  is  to  provide  a basin  of  sufficient 
volume  to  allow  the  incoming  water  to 
settle  quietly  and  enter  the  wh^ls  smooth- 
ly and  without  eddy  swirls. 

FORBES  A MYERS.— 172  Union  St.. 
Worcester,  Mass.  Manufacturers  of  elec- 
tric buffing,  polishing  and  grinding  ma- 
chines. Business  established  1913.  Sole 
owner,  A.  W.  Forbes. 

FORE  ELECTRICAL  MFG.  CO.f  INC.— 
5255  N.  Market  St.,  St.  Louis,  Mo.  Manu- 
facturer of  battery  charging  outfits  and 
rectifiers.  Business  established  1916.  Pres- 
ident, Albert  Wehmeier;  vice-president, 
treasurer  and  general  manager,  L.  R. 
Brown;  secretary,  H.  E.  Mize. 

FOREST  CITY  BIT  A TOOL  CO.— 
Rockford,  111.  Manufacturer  of  auger  bits 
and  other  wood  boring  tools. 
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FOREST  CITY  PAINT  & VARNISH  CO., 
THE. — Cleveland,  Ohio.  Manufacturer  of 
insulating  paints.  President,  A.  D.  Joyce; 
vice-president  and  general  manager,  L.  F. 
Body. 

FORG  MFCs,  CO.,  PETER.— 50  Park  St., 
Somerville,  Mass.  Manufacturer  of  ad- 
justable lighting  fixtures.  President  and 
treasurer,  H.  Forg. 

FORGINGS,  COPPER. — Copper  forgings 
are  sometimes  required  in  power  plant 
construction,  for  use  in  heavy  busbar  con- 
nections, etc.  Many  manufacturers  of 
switchboard  fittings,  connectors,  etc.,  are 
not  equipped  to  make  copper  forgings  and 
find  it  necessary  to  have  them  made  by 
other  manufacturers.  Certain  electrolytic 
and  furnace  processes  where  a very  heavy 
current  density  is  required  also  use  copper 
forgings  in  place  of  castings  for  terminal 
contacts,  etc. 


Manufacturers: 

American  Brass  Products  Co.,  Pottstown, 
Pa. 

American  Forge  & Mfg.  Co.,  2433-41  W. 

48th  St.,  Chicago,  111. 

Billings  & Spencer  Co.,  The,  Hartford. 
Conn. 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

Eureka  Co.,  North  East,  Pa. 

Frasse  & Co..  Peter  H.,  417  Canal  St., 
New  York,  N.  Y. 

Kilborn  & Bishop  Co.,  Chapel  & Lloyd 
Sts.,  New  Haven,  Conn. 

Lakeside  Forge  Co.,  East  Lake  Rd..  EHe. 
Pa. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  Fort  St..  W.,  Detroit,  Mich.  (See 
display  adv.  page  1285.) 

Titanium  Bronze  Co.,  Inc.,  Sugar  & 
Lafayette  Sts.,  Niagara  Falls,  N.  Y. 
WilHams  & Co..  J.  H.,  187  Vulcan  St., 
Buffalo.  N.  Y. 

FORGINGS,  DROP. — Drop  forgings  are 
much  used  In  the  construction  and  manu- 
facture of  heavy  electrical  machinery  and 
equipment.  The  equipment  necessary  for 
making  these  forgings  is  expensive  and 
small  manufacturers  who  do  not  have  oc- 
casion to  use  forgings  very  often  would 
not  be  warranted  in  purchasing  the  equip- 
p^nt.  This  classification  is  therefore,  in- 
tended  for  those  manufacturers  who  have 
facilities  for  making  them  and  are  equip- 
ped to  supply  the  needs  of  other  manufac- 
turers. v 

Manufacturers: 

Bearings  Co.  of  America,  The,  Harrisburg 
& College  Aves.,  Lancaster,  Pa 
Bethlehem  Steel  Co.,  Bethlehem.  Pa. 
Billings  & Spencer  Co.,  The,  Hartford. 
Conn. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St.. 
Brooklyn,  N.  Y. 

^55?  #ork°NPT.er  “ ’ 417  Cana‘  St- 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie 
Pa.  “Lakeside.” 

P<Pb'lf adeTphTa , Pa^  C°  ' Br,de8bur*- 
^'ohI?an“W  ^°*’  Akron, 

H- 187  Vu,can  st” 

FORGINGS,  ELECTRIC  RAILWAY— 

Electric  railway  construction  requires  the 
SJf  °f  special  forgings,  both  In  the 

track  construction  and  construction  of 
*"d.  The  forcings  uaed  for 

track  work  are  described  under  Track 
work,  special,  which  see.  The  various 
types  of  motors  to  be  mounted  on  the 
trucks,  and  the  several  sizes  and  weights  of 
truck  for  the  varied  classes  of  service 
require  many  special  steel  forgings.  As 
these  are  generally  purchased  by  all  but 
the  largest  operating  companies  for  repair 
purposes,  manufacturers  of  car  equipment 
generally  carry  a stock  of  such  forgings 
In  many  cases  it  may  be  desirable  to  have 
forgings  made  nearby  to  avoid  the  delay 
of  shipment  from  a distant  manufacturer. 
Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St 

New  ZSLK'  n*  y-  <See  display  adv* 
page  121T7.) 

American  Manganese  Bronze  Co..  Holmes 
burg  Junction,  Philadelphia,  Pa 
(bronze)  “Spare’s.” 

Bethlehem  Steel  Co.,  Bethlehem,  Pa. 
Blakeslee  Forging  Co.,  Plantsville,  Conn 
Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Carnegie  Steel  Co.,  Carnegie  Bldg. 
Pittsburgh,  Pa.  * 


Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

Electric  Materials  Co.,  The,  North  East, 
Pa. 

Harley  Co.,  The,  Page  Blvd.,  Springfield, 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

Standard  Forgings  Co.,  The,  Railway  Ex- 
change Bldg.,  Chicago,  111. 

Standard  Steel  Works  Co.,  500  N.  Broad 
St.,  Philadelphia.  Pa. 

Strleby  & Foot  Co.,  Newark,  N.  J. 

WTiitman  & Barnes  Mfg.  Co.,  Akron, 
Ohio.  “W  & B.” 

FORGINGS,  STEEL,  MISCELLANEOUS. 

— This  classification  is  intended  to  cover 
any  miscellaneous  forgings  that  might  be 
required  in  the  construction  or  repair  of 
electrical  equipment  or  power  plant  appa- 
ratus. Many  users  of  such  equipment  do 
not  have  facilities  for  making  forgings  and, 
especially  in  the  case  of  repairs,  find  it 
necessary  to  have  them  made  by  manu- 
facturers who  make  a practice  of  this, 
rather  than  to  await  the  arrival  of  a new 
part  from  the  original  manufacturer  if  he 
is  located  at  a great  distance.  In  build- 
ing equipment  in  which  forgings  form  a 
minor  part  It  Is  often  of  advantage  to  have 
these  made  by  specialists  in  this  line  in- 
stead of  establishing  a forge  shop  that 
would  be  kept  busy  only  a small  part  of 
the  time. 

Manufacturers: 

Erie  Forge  & Steel  Co..  Erie,  Pa. 

Hammond  Steel  Co.,  Inc.,  The,  2600  Mil- 
ton  Ave.,  Syracuse,  N.  Y. 

Lanz  & Sons,  Mathew,  Pittsburgh.  Pa. 

Pennsylvania  Forge  Co..  Bridesburg 
Philadelphia.  Pa.  (die  blocks,  etc.) 

Standard  Steel  Works  Co..  500  N.  Broad 
St.,  Philadelphia,  Pa.  “Standard.” 

FORKS,  INSULATE  D. — These  are 
wrought  iron  forks  designed  to  hold  a por- 
celain spool  type  Insulator  between  the 
proners.  They  are  for  use  on  a pole  or 
building  to  Insulate  these  structures  from 
the  suspension  wire  or  cable.  The  fork  is 
provided  with  holes  to  be  attached  by  bolts, 
or  a holt  or  lag  screw  is  p^rmanentlv  at- 
tached to  the  fork  itself.  They  are  called 
either  Insulated  or  Insulator  forks. 

Manufacturers: 


Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell.  Va. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh. Pa.  “Hubbard.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St..  Chicago.  HI. 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 


llton.  Ont..  Can.  “Peirce. 

WESTTNGHOTTSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

FORKS,  RAISING. — Raising  forks  ar< 
tools  used  In  overhead  line  construction  ir 
raising  and  setting  wooden  poles.  The? 
consist  of  a heavy  forged  iron  TJ-shapei: 
fork  on  the  end  of  a long  wooden  pole  oi 
handle.  The  fork  fits  around  the  pole  t< 
be  raised  and  Is  usually  prevented  frorr 
turning  or  slipping  by  a small  pike  thai 
is  placed  right  at  the  top  of  the  Ion* 
handle,  in  the  center  of  the  fork.  These 
tools  are  used  both  in  raising  and  bracing 
the  pole;  thev  are  a safer  type  of  tool  thar 
what  are  called  pike  poles. 


Manufacturers 


Meckel.  Fred  L.,  9-13  E.  13th  St.,  Chi- 
cago, 111. 

OSHKOSH  MFG.  CO..  Oshkosh.  WIs. 
“Oshkosh.”  (See  display  advertise- 
ment on  page  1253.) 

FORKS,  TROLLEY— Trolley  forks  are 
more  commonly  called  harps.  See  Harps, 
trolley. 

FORKS,  TUNING— Tuning  forks,  both 
electromagnetically  operated  and  freely 
vibrating,  are  used  for  laboratory  and  ex- 
perimental work  and  for  timing  operations 
or  speed  of  rotation.  Forks  of  various 
lengths  and  weights  may  be  made  to  vi- 
brate at  different  periods  or  frequencies, 
which  may  be  very  accurately  determined 
and  produced.  By  using  an  electromag- 
net to  cause  constant  vibration  a uniform 
sound  or  uniform  rate  of  interruptions  of 
an  electrical  contact  may  be  produced.  For 
timing  the  speed  of  rotation  of  a motor  or 
other  apparatus  a small  disk  having  a cer- 
tain number  of  alternate  black  and  white 
spots  is  driven  by  the  motor.  Shutters  are 
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placed  on  the  ends  of  the  fork  with  a slot 
parallel  to  the  sides  of  the  fork.  When  the 
two  shutters  come  together  so  that  the 
spots  line  up  the  rotating  disk  may  be 
viewed  through  them.  When  the  speed  of 
the  disk  bears  the  proper  relation  to  the 
natural  period  of  the  fork  the  spots  viewed 
through  the  slots  will  be  very  distinct  and 
will  appear  to  stand  stilL  This  is  called 
the  stroboscopic  method  of  speed  adjust- 
ment. 

Manufacturers: 

Deagan,  Inc.,  J.  C.,  1770  Berteau  Ave., 
Chicago,  111. 

Standard  Scientific  Co.,  9 Barrow  St- 
New  York,  N.  Y. 

FORM-FACTOR. — The  form-factor  of  an 
alternating  wave  is  the  ratio  between  the 
effective  and  average  values.  For  sine 
waves  the  form-factor  Is  0.707/0.636=1.11. 

FORMICA  INSULATION  CO.,  THE 

Cincinnati,  Ohio.  Manufacturers  of  insu- 
lating material.  Business  established  1913. 
President,  H.  A.  Faber;  vice-president,  D. 
J.  O’ Conor;  secretary,  D.  B.  Wallace.  Main 
office  and  factory,  4614  Spring  Grove  Ave., 
Cincinnati,  Ohio.  Branch  offices.  50  Church 
St.,  New  York,  N.  Y.;  9 S.  Clinton  St., 
Chicago,  111.  Sales  representatives,  E.  M. 
Wolcott,  1042  Granite  Bldg.,  Rochester,  N. 
Y.;  G.  A.  Morrell,  410  Exchange  Bldg., 
Cleveland,  Ohio;  J.  L.  Gruber,  419  Ohio 
Bldg.,  Toledo,  Ohio;  Sperry  & Bittner,  422 
First  Ave.  Bldg.,  Pittsburgh,  Pa.;  Hermans 
Griffith  Co.,  Sheldon  Bldg.,  San  Francisco, 
Cal. 

FORMING  BLOCK. — A block  or  fixture 
on  which  the  conductors  of  a cable  are 
formed  before  being  connected  to  their 
terminals.  It  refers  particularly  to  tele- 
phone cables,  where  the  separate  conduc- 
tors are  formed  out  uniformly  and  com- 
pressed and  laced  together  so  as  to  remain 
in  position  and  occupy  as  little  space  as 
possible.  It  Is  a process  used  especially 
on  a multiple  switchboard  for  connecting 
the  Jacks  of  different  positions  together. 

FORMING  OF  BATTERY  PLATES— 

The  process  of  electrochemically  convert- 
ing partially  completed  storage- battery 
plates  into  finished  plates.  In  the  case  of 
pasted  lead  plates  this  is  done  by  charg- 
ing them  after  the  paste  has  set,  as  anodes 
or  cathodes  in  dilute  sulphuric  acid,  thus 
changing  them  directly  into  positive  and 
negative  plates  after  a long,  low-rate 
charge.  In  the  case  of  electrochemically 
formed  or  Plants  plates  the  plates,  after 
being  prepared  to  present  a large  metal- 
lic lead  surface,  are  used  as  anodes  In  an 
electrolytic  bath  of  dilute  sulphuric  acid 
to  which  some  oxidizing  agent,  such  as 
nitric  acid,  has  been  added.  This  forms 
the  lead  surface  Into  peroxide  of  lead,  or 
positive  active  material.  Those  plates  that 
are  to  be  used  as  negatives  are  reversed 
by  charging  as  cathodes,  when  they  are 
ready  to  be  assembled  with  the  positives 
as  a complete  element.  By  some  the  word 
“forming”  is  restricted  to  the  electro- 
chemical conversion  of  the  latter  or  Plants 
type  of  plates.  Also  see  Batteries,  storage. 

FORMS,  COIL  WINDING  AND  SHAP- 
ING.— Armature  coils,  field  coils  for  motors 
and  generators,  transformer  coils  and  mag- 
net coils,  etc.,  are  all  wound  to  have  a 
definite  form  and  uniform  size.  This  Is 
accomplished  generally  by  using  forms 
which  are  adjustable  to  a certain  extent 
so  that  colls  of  various  sizes  and  shapes 
may  be  wound  on  the  same  form.  For 
giving  the  coll  the  desired  shape  after 
winding  they  are  sometimes  provided  with 
clamping  devices  that  will  give  a particu- 
lar twist  to  the  end  turns.  In  the  case  of 
armature  coils,  or  will  give  other  desired 
slight  changes  in  shape. 

Manufacturers: 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

FORT  ATKINSON. — Trade  name  for 
motor-driven  ice  cream  freezers,  milk  bot- 
tle washers  and  electric  milk  and  cream 
pumps  manufactured  by  the  Creamerv 
Package  Mfg.  Co.,  61-7  W.  Kinzie  St.,  Chi- 
cago, HI. 

FORT  DEARBORN. — Trade  name  for 
farm  lighting  plants  manufactured  by  the 
Fort  Dearborn  Mfg.  Co.,  Sterling.  111. 

FORT  DEARBORN  MFG.  CO— Sterling, 
111.  Manufacturer  of  farm  lighting  plants. 
Branch  office,  1212  1st  National  Bank  Bldg., 
Chicago,  111. 

FORT- 1 FI  ED. — Trade  name  for  electric 
heating  devices  manufactured  by  the  Fort- 
ified Mfg.  Co.,  14th  & Agnes  Sts.,  Kansas 
City,  Mo. 
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FORT- 1 FI  ED  MFG.  CO.— 14th  & Agnes 
Sts..  Kansas  City.  Mo.  Manufacturer  of 
electric  heating  devices.  Business 
lished  1916.  President.  George  W.  Foster, 
vice-president  and  treasurer,  James  JN . 
Foster:  secretary  and  general  manager, 
Alexander  Swan.  Sales  representative, 
Linograph  Co.,  Davenport.  Iowa. 

FORTIER  ELECTRIC  MFG.  CO.-Tulsa, 
Okla.  Manufacturer  el«ctric  wBshing 
machines.  President.  W.  N.  Sill»  ^ice- 
president.  G.  W.  Moore;  secretary  and  gen- 
eral manager,  U.  D.  Fortier;  treasurer,  G. 

M.  Schiek.  „ 

FORT  WAYNE  ENGINEERING  & MFG. 
CO  INC. — Fort  Wayne.  Ind.  Manufactur- 
er of  electric  pumps,  air  compressors  and 
controllers  therefor.  Main  office  and  fac- 
tory. 6th  & Harrison  Sts.,  Fort  Wayne, 
Ind.  Branch  office,  195  High  St.,  Boston, 
Mass.;  310  1st  St.,  N„  Minneapolis,  Minn. 

FOSKETT  CO.,  INC.,  THE.— Port  Jervis, 

N Y Manufacturer  of  illuminating  glass- 
ware! President,  John  J.  Foskett.  Branch 
office,  59  E.  Adams  St.,  Chicago,  111. 

F O S S T O N-CARPENTER  CO.  — 4 7 3 
Cleveland  Ave..  N..  St.  Paul,  Minn.  Manu- 
facturer of  electric  washing  machines. 
President.  K.  B.  Birkland;  vice-president. 

A.  T.  Wherry;  secretary,  A.  H.  uoss- 
hardt;  treasurer  and  general 
N.  Sorensen;  sales  manager,  F.  w.  Zee- 
land. , . 

POSTER. — Trade  name  for  superheaters 
and  economizers  made  by  the 
cialty  Co.,  Ill  Broadway,  New  York,  N.  Y. 

FOSTER  ENGINEERING  CO.— Newark. 
N.  J.  Manufacturer  of  feed  water  regu- 
lators, air  compressor  governors,  steam 
pressure  regulators  and  valves.  Business 
established  1890.  President,  R.  C.  Ander- 
son; vice-president,  Charles  Hayden,  gen- 
eral manager.  C.  A.  Olson;  sales  manager, 
Charles  R.  Emerson  Branchoffice8.7i2 

Harrison  Bldg..  Philadelphia,  Pa.;  1614  E. 
40th  St.,  Cleveland,  Ohio. 

FOSTORIA. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Fostoria 
Incandescent  Lamp  National 

Lamp  Works  of  General  Electric  Co.,  Fos- 
toria,  Ohio. 

FOSTORIA  INCANDESCENT  LAMP 
DIVISION,  NATIONAL  LAMP  WORKS 
OF  GENERAL  ELECTRIC  CO.— Fostoria. 
Ohio.  Manufacturer  of  incandescent  lamps. 
H.  H.  Geary,  general  manager. 

FOUCAULT  CURRENTS.— The  older 
name  for  stray  currents  which  are  liable 
to  be  set  up  within  any  conducting  mater- 
ial of  any  apparatus  in  which  an  alternat- 
ing magnetic  flux  is  present.  They  are 
now  usually  referred  to  as  “eddy  currents, 
which  see,  but  were  formerly  called  Fou- 
cault currents  in  honor  of  the  French 
scientist  by  that  name  who  was  one  of  the 
first  to  notice  and  investigate  their  pres- 
ence- . _ 

FOUNTAINS,  ELECTRIC,  INDOOR  OR 
SMALL  TYPES,  COMPLETE— SmaU 
fountains  for  ornamental  use  indoors,  while 
not  used  extensively,  are  occasionally 
found  in  restaurants,  hotels,  conservator- 
ies. etc.,  and  sometimes  in  residences. 
Many  of  the  smaller  sizes  are  not  con- 
nected to  a water  supply,  but  have  a small 
electric  pump  which  throws  the  water  con- 
tinuously over  an  illuminated  dome.  Va- 
rious color  effects  within  the  dome  are 
sometimes  obtained  by  using  a flasher  or 
by  slowly  rotating  colored  lights  within 
it.  Such  smaller  fountains  are  made  to 
mount  on  a pedestal  or  stand  or  directly 
on  a table. 


can  usually  be  varied  in  number,  in  height 
and  to  a certain  extent  in  their  spread,  so 
that  when  combined  with  varicolored  light- 
ing a large  variety  of  pleasing  effects  can 
be  produced. 

FOUR  B. — Trade  name  for  dry  batteries 
manufactured  by  the  L.  S.  Brach  Mfg. 
Co.,  127-129  Sussex  Ave.,  Newark,  N.  J. 

400. — Trade  name  for  electric  forge  blow- 
ers manufactured  by  the  Champion  Blower 
& Forge  Co.,  Lancaster,  Pa. 

FOUR- IN -ONE.— Trade  name  for  indus- 
trial lighting  units  manufactured  by  L. 
Plaut  & Co.,  434  E.  23rd  St.,  New  York, 
N.  Y. 


Manufacturers: 

Darlington  Electric  Co.,  123  N.  Jefferson 
St.,  Chicago.  111.  “Darlington. 
Friedley-Voshardt  Co.,  733  S.  Halsted 
St..  Chicago,  111.  _ , 

Jewel  Electric  & Mfg.  Co.,  5426  N.  Broad- 
way, Chicago,  111.  , , 

Randall  Co.,  A.  L.,  180  N.  Wabash  Ave., 
Chicago,  111.  “Randall.” 

FOUNTAINS,  ELECTRIC,  OUTDOOR 
AND  OTHER  LARGE  TYPES,  LIGHT- 
ING AND  PUMPING  EQUIPMENT  FOR. 
—Fountains  of  this  nature  vary  in  size 
from  those  installed  in  amusement  parks 
and  gardens  and  upon  lawns  to  very  large 
fountains,  such  as  those  in  the  Place  de 
la  Concorde,  Paris.  In  general  unless 
ample  water  pressure  is  available,  the 
water  is  thrown  up  over  the  basin  by  an 
electrically  driven  pump.  The  illumina- 
tion is  effected  by  lamps,  either  incandes- 
cent or  arc,  and  reflectors.  The  co»v>r 
changes  are  produced  by  gelatine  color 
screens  mounted  in  rotating  frames  which 
in  some  instances  are  moved  by  a motor- 
driven  color  chan£er*  The  water  streams 


4 in  -j, — Trade  name  for  draft  gages 
manufactured  by  the  Precision  Instrument 
Co..  21  Halsey  St.,  Newark.  N.  J. 

FOUR  LEAF  CLOVER. — Trade  name  for 
exhaust  fans  manufactured  by  the  Cen- 
trifugal Fan  Co.,  9-16  17th  Ave..  Newark, 

N.  J. 

FOUR  LEAF  CLOVERS.— Trade  name 
for  ventilating  systems  manufactured  by 
the  Newark  Cornice  & Skylight  Works,  9- 
15  17th  Ave.,  Newark,  N.  J. 

FOWLER  LAMP  & MFG.  CO.— 61  E. 
24th  St.,  Chicago,  111.  Manufacturer  of 
floodlights,  spotlights  and  special  electric 
lamps.  President  and  treasurer,  H.  N. 
Fowler. 

FOX  <£.  CO.,  JOHN.— 253  Broadway.  New 
York,  N.  Y.  Manufacturers  of  manhole 
covers  and  guards. 

FOX  ELECTRIC  & MFG.  CO.,  A.— 

397  W.  Broadway,  New  York,  N.  Y.  Manu- 
facturers of  complete  commutators. 

FOXBORO  CO.,  INC.,  THE.— Foxboro, 
Mass.  Manufacturer  of  indicating  and  re- 
cording instruments.  Business  established 
1908.  President  and  general  manager,  B. 

B.  Bristol;  vice-president,  W.  W.  Patrick; 
secretary,  B.  H.  Bristol;  treasurer.  E.  H. 
Bristol;  sales  manager,  Carl  E.  Sullivan. 
Main  office  and  factory,  Foxboro.  Mass. 
Branch  offices,  50  Church  St..  New  York, 

N.  Y.;  Monadnock  Block,  Chicago,  111.; 
Stock  Exchange  Bldg.,  Philadelphia.  Pa.; 
Brown  Marx  Bldg.,  Birmingham,  Ala.; 
Park  Bldg.,  Pittsburgh,  Pa.;  Railway  Ex- 
change Bldg.,  St.  Louis,  Mo.;  461  Market 
St..  San  Francisco,  Cal.;  Oklahoma  Gas 
Bldg.,  Tulsa,  Okla.;  Union  Bldg.,  Cleve- 
land, Ohio.  Sales  representative.  Peacock 
Bros.,  179  Delorimier  Ave.,  Montreal, 
Que.,  Can. 

F.  P.  & CO. — Trade  name  for  punching 
registers  for  fire  alarm  and  police  signal- 
ing systems,  recorders  and  automatic  time 
stamps  for  printing  telegraph  systems 
manufactured  by  Foote,  Pierson  & Co., 
Inc.,  160-162  Duane  St.,  New  York,  N.  Y. 

F.  P.  SARGENT.— Trade  name  for  line- 
men’s and  welders’  gloves  manufactured 
by  the  Spencer  Glove  Co.,  Waverly,  N.  Y. 

FRAHM.— Trade  name  for  vibrating-reed 
tachometers  and  frequency  meters  manu- 
factured by  James  G.  Biddle,  1211-13  Arch 
St.,  Philadelphia,  Pa. 

FRAIM-SLAYMAKER  HARDWARE  CO. 
— Lancaster.  Pa.  Manufacturer  of  automo-  I 
bile  and  other  locks.  Business  established 
1888.  President  and  general  manager. 
Wralter  E.  Fralm;  vice-president,  S.  C. 
Slaymaker;  secretary,  John  M.  Kendig; 
treasurer  and  sales  manager,  Henry  H. 
Han  ton.  Main  office  and  factory.  1st  St.. 
West  End  Ave.  and  2nd  St.,  Lancaster.  Pa. 
Branch  office  and  warehouse.  113  Cham- 
bers St..  New  York.  N.  Y.  District  offices, 
Higgins  Bldg..  Los  Angeles.  Cal.,  312  Con 
federation  Life  Bldg.,  Winnipeg.  Man., 
Can.;  2931  College  Ave.,  Indianapolis,  Ind.; 
713  Chestnut  St..  St.  Louis.  Mo.  Sales 
representative,  John  H.  Graham  & Co.,  113 
Chambers  St..  New  York,  N.  Y. 

FRALEY.— Trade  name  for  electric  vi- 
brators manufactured  by  Schunck  & Ogg. 
235  Canal  St.,  New  York,  N.  Y. 

FRALICK  & CO..  S.  R.-15  S.  Clinton 
St.,  Chicago.  111.  Manufacturers  of  con- 
duit fittings  and  wiring  devices.  Business 
established  1907.  President.  Syles  R.  Fra- 
lick;  vice-president.  W.  C.  Duncan;  sec- 
retary, E.  W.  Ostrom;  treasurer.  S.  K. 
Fralick;  sales  manager.  M.  E.  ^laberty. 
Factories,  Chicago,  111.;  Cleveland,  Ohio* 
Philadelphia,  Pa. 

FRAMBERG  & CO.,  H.  A.-24  S.  Clin- 
ton St.,  Chicago,  111.  Manufacturers  of 
lighting  fixtures.  President,  H.  A.  Fram- 
berg;  vice-president,  Charles  Collins;  sec- 
retary and  treasurer,  C.  A.  Framberg; 
sales  manager,  H.  O.  Stewart. 

FRAME  OF  ELECTRICAL  MACHINE. 
— The  stationary  iron  structure  of  a gen- 
erator or  a motor,  not  including  the  wind- 
ing. Thus,  a given  frame  may  be  wound 


for  a low  or  a high  voltage;  for  a low  or 
a high  speed,  so  that  the  same  frame  may 
be  used  for  several  machines  of  different 
characteristics. 

FRAMES  AND  SUPPORTS  FOR  ELEC- 
TRIC SIGNS.— These  are  generally  steel 
frames  made  largely  of  angle  and  channel 
Irons.  In  signs  that  merely  have  large 
letters  and  figures  on  them,  in  order  that 
the  sign  will  be  effective  during  the > day 
the  frame  is  made  very  open  and  light  so 
that  the  letters  or  design  will  stand  out 
in  marked  contrast:  this  also  reduces  the 
exposure  to  wind.  For  strength  to  with- 
stand sleet  and  wind  pressures  the  frames 
must  be  securely  riveted  or  bolted  togeth- 
er and  braced  or  guyed  from  the  back,  on 
the  sides  or  top.  depending  on  whether  the 
sign  is  mounted  on  a roof,  in  front  or  along 
the  face  of  a building,  or  rests  on  the 
ground.  The  framing  for  box  or  plate  signs 
almost  invariably  forms  an  integral  part  of 
the  sign  and  the  whole  complete  outfit  is 
furnished  by  the  sign  manufacturer. 
Manufacturers: 

Enameled  Steel  Sign  Co.,  190  N.  State 
St..  Chicago.  111.  . _ k 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St..  Chicago.  111. 

FRAMES  FOR  LAMP  SHADES.— Wire 
frames  are  used  for  making  many  silk, 
parchment,  and  other  similar  fabric  lamp 
shades,  to  maintain  the  shape  of  the  shade. 
Steel  wire  is  generally  used  and  It  is  bent 
to  the  proper  shape,  carefully  braced  and 
twisted  together.  The  silk  or  other  cover- 
ing, together  with  the  fringe  or  tassels  are 
then  placed  on  it  and  secured  to  the  wire. 

Manufacturers: 

Adiustable  Fixture  Co.,  The,  62  Mason 
St..  Milwaukee.  Wis. 

Art  Metal  Works,  Aronson  Sq.,  Newark, 
N.  J. 

“Atlas  Tron.  Wire  & General  Metal  Works. 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Ca  n 

Caldwell  & Co..  Inc..  Edward  F..  36-40 
W.  15th  St..  New  York.  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  ^ 

Dnllmer  Mfg.  Co.,  T.  C..  9 W.  Kinzle  St., 
Chicago.  111.  , _ 

Modern  Wire  Specialty  Co  . Inc.,  334  S. 

Wabash  Ave..  Chicago,  Til. 

Timberlake  & Sons.  J.  B..  114-116  L. 

Washington  Ave.,  Jackson  Mich 
Union  Wire  Frame  Co.,  931  W.  20th  St., 
Chicago,  111. 

FRAMES,  HACKSAW.— Steel  frames  In 
the  shape  of  three  sides  of  a rectangle, 
the  fourth  side  being  open  for  the  inser- 
tion of  hacksaw  blades.  An  adjusting 
screw  for  tightening  the  blade,  and  a han- 
dle for  operating  are  attached  to  the 
frame.  (Also  see  Hacksaws,  hand.) 
Manufacturer*: 

Atkins  & Co..  E.  C.,  402  S.  Illinois  St„ 
Indianapolis.  Ind. 

Disston  & Sons,  Inc..  Henry.  Tacony. 

Philadelphia,  Pa.  “Disston.” 

Good  ell -Pratt  Co.,  Greenfield.  Mass. 
Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

Union  Hardware  Co.,  Torrlngton.  Conn. 
FRAMES  FOR  MANHOLES.— These  are 
heavy  castings  used  in  the  top  of  a man- 
hole to  provide  an  entrance  to  the  chamber. 
They  are  made  in  both  round  and  rec- 
tangular form  and  in  two  or  three  sizes. 
The  round  frames  have  an  opening  about 
22V.  ins.  in  diameter  and  the  rectangular 
from  22x21  ins.  to  28x32  ins.  The  frames 
consist  of  an  upright,  usually  about  8 Ins. 
high,  the  top  of  which  is  set  flush  with 
pavement.  It  contains  a recess  into  which 
the  cover  fits:  on  the  bottom  of  this  up- 
right is  a wide  flange  with  reinforcing  ribs 
running  to  the  upright.  The  flange  rests 
on  and  is  supported  by  cross  beams,  usual- 
ly angle  irons  which  form  the  top  of  tne 
manhole. 

Manufacturer*: 

Barnard  & Co..  B.  S„  31  Union  Sq..  New 
York  N Y. 

Bosworth-Ard  Machine  & Foundry  Co., 
Anniston,  Ala.  _ 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 
Pa. 

Fremont  Foundry  & Machine  Co.,  Fre- 
mont, Nebr. 

IIALLETT  IRON  WORKS,  Harvey,  IU. 
“Hallett."  (See  display  advertisement 

Keystone  Iron  & Steel  Works,  2931  San- 
ta Fe  Ave.,  Los  Angeles,  Cal. 

S.  E.  T.  Valve  & Hydrant  Co..  50  Church 
St.,  New  York,  N.  Y.  ”S.  E.  T. 
Smyscr-Royer  Co.,  York,  Pa. 
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Tyler  Underground  Heating  System,  855- 
857  Progress  St.,  Pittsburgh,  Pa.  “Ty- 
ler’s.” 

FRAMES,  POLE  OR  TOWER  EXTEN- 
SION.— Steel  poles  and  towers  used  in 
power  transmission  and  distribution  lines 
are  made  in  certain  standard  lengths.  Very 
often  an  irregular  contour  of  the  ground 
over  which  the  line  is  being  built  requires 
the  use  of  some  poles  or  towers  that  are 
of  greater  length  than  the  standard,  and 
instead  of  having  these  made  specially, 
extension  frames  are  used.  The  extensions 
are  of  similar  construction  to  the  rest  of 
the  pole  or  tower  and  are  placed  below  it. 
They  are  either  bolted  or  riveted  to  the 
standard  length.  Extension  frames  are 
made  in  standard  lengths  also,  such  as  5 
or  10  ft. 


Manufacturers: 

Hull  & Co.,  S.  W.  3729  Prospect  Ave., 
Cleveland,  Ohio. 


FRAMES,  TELEPHONE.  DISTRIBUT- 
ING.— Iron  or  steel  frameworks  used  in  a 
telephone  exchange  having  an  arrangement 
of  terminals  or  terminal  blocks  to  permit 
any  line  on  one  side  to  be  connected  to 
any  line  on  the  other  side.  The  permanent 
cables  on  each  side  are  soldered  to  ter- 
minals. Cross  connections  are  made  by 
jumpers,  each  attached  from  any  terminal 
on  one  side  to  any  other  terminal  on  the 
other  side.  There  are  two  types  of  dis- 
tributing frames,  as  follows: 

Main  Distributing  Frame — (Abbreviated 
MDF).  A distributing  frame  in  the  cen- 
tral office  between  the  incoming  subscrib- 
er lines  and  the  switchboard.  It  permits 
any  outside  line  to  be  connected  to  any 
switchboard  number,  so  that  if  a subscrib- 
er moves  and  thereby  has  a new  line,  he 
may  still  keep  his  old  number,  unless  he 
moves  out  of  the  region  of  his  old  central 
office. 


Intermediate  Distributing  Frame— (Ab- 
breviated IDF).  A distributing  frame  in 
the  central  office  between  kinds  of  ap- 
paratus. In  a manual  office  it  is  between 
the  subscribers'  multiple  jacks  and  the  an- 
swering jacks,  and  permits  any  operator  to 
be  given  any  line  to  answer.  An  automatic 
office  may  have  several  kinds  of  IDF’s  tc 
give  flexibility  to  the  trunking. 
Manufacturers: 


American  Electric  Co.,  6401  S.  State  St. 
Chicago,  111. 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago,  111.  “Cook.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO..  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  advertisement  on 
page  1327.) 

Reliable  Electric  Co..  3145  Carroll  Ave., 
Chicago.  111.  “Reliable.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

FRANCE  MFG.  CO.,  THE.— 10325  Berea 
Rd..  Cleveland,  Ohio.,  Manufacturer  of 
battery  charging  equipment,  ammeters, 
remagnetizers,  electric  soldering  irons  and 
insulated  wire  scrapers.  Business  estab- 
lished 1916.  President,  Lester  E.  France; 
vice-presidents,  Mode  C.  France  and  P.  K. 
Ranney;  secretary,  treasurer  and  sales 
manager,  L.  A.  Corlett;  general  manager, 
L.  E.  France.  Sales  representatives,  Tros- 
co  Mfg.  Co.,  Cleveland,  Ohio;  tV.  J.  Bar- 
ger. Minneapolis,  Minn.:  C.  F.  Bopp 
Youngstown,  Ohio;  Pacific  Products  Co., 
San  Francisco,  Cal. 


FRANCHE  & CO.,  C.  E. — 440  Orleans  St., 
Chicago,  111.  Manufacturers  of  lamp  frost- 
ing and  coloring  compounds,  shellac  and  in- 
sulating varnish.  Business  established 
1908.  C.  E.  Franche,  sole  owner.  Sales 
representatives,  Keeler.  White  & Co.,  509 
Mission  St.,  San  Francisco,  Cal.:  J.  J. 
Waldman,  64  Murray  St.,  New  York,  N. 
Y.;  L.  P.  Clark,  249  N.  12th  St.,  Philadel- 
phia. Pa. 


FRANCIS. — Trade  name  for  electrically 
heated  glue  pots  manufactured  by  the 
Charles  E.  Francis  Co..  Rushville.  Ind. 

FRANCIS  CO.,  CHARLES  E.— Rushville, 
Ind.  Manufacturer  of  electrically  heated 
glue  pots.  Business  established  1880. 
President,  Harry  G.  Francis;  vice-presi- 
dent, Mrs.  Charles  E.  Francis;  secretary 
and  treasurer,  George  J.  Griesser. 

FRANCKE  CO.,  THE. — New  Brunswick, 
N.  J.  Manufacturer  of  flexible  shaft 
couplings.  General  sales  agents.  Smith  & 
Serrell,  Central  Ave.  at  Halsey  St..  New- 
ark, N.  J. 

* FRANCO. — Trade  name  for  lamp  color- 
ing compound  manufactured  by  C.  E. 
Franche  & Co.,  440  Orleans  St.,  Chicago, 


FRANCO. — Trade  name  for  flashlights 
manufactured  by  the  Franco  Electric  Corp., 
Franco  Bldg.,  Brooklyn.  N.  Y. 

FRANCO  ELECTRIC  CORP.— Brooklyn, 
N.  Y.  Manufacturer  of  storage  and  dry 
batteries,  incandescent  lamps,  reflectors, 
automobile  testers,  etc.  President,  C.  Hu- 
bert; vice-president,  J.  Block;  treasurer, 
W.  Hakes;  sales  manager,  H.  B.  Parke. 
Main  office,  Franco  Bldg.,  Brooklyn,  N.  Y. 
Factories,  Brooklyn,  N.  Y.,  St.  Marys,  Pa. 
Branch  offices,  549  Washington  Blvd.,  Chi- 
cago, 111. 

FRANKEL  CONNECTOR  CO.,  INC.— 
Hudson  & Vestry  Sts.,  New  York,  N.  Y. 
Manufacturer  of  solderless  electrical  con- 
nectors, testing  clips  and  spark  plugs.  Busi- 
ness established  1914.  President,  Harry 
Frankel ; vice-president,  Charles  Frankel; 
secretary  and  treasurer,  Ferdinand  Frank- 
el. Exclusive  distributor  of  solderless  con- 
nectors. Westinghouse  Electric  & Mfg.  Co., 
East  Pittsburgh,  Pa. 

FRANKEL  DISPLAY  FIXTURE  CO.— 

177-179  Hudson  St.,  New  York,  N.  Y.  Man- 
ufacturer of  display  fixtures. 


FRANKEL  LIGHT  CO.— 5016  Woodland 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
lighting  fixtures,  fixture  fittings  and  parts, 
lighting  specialties  and  metal  spinnings. 
President,  Harry  Frankel;  vice-president 
and  treasurer,  David  Frankel;  secretary  T. 
Woodward;  general  manager,  A.  Peskin; 
sales  manager,  Edward  J.  Ruth. 

FRANKELITE. — Trade  name  for  light- 
ing fixtures  manufactured  by  the  Frankel 
Light  Co.,  5016  Woodland  Ave.,  Cleveland 
Ohio. 

FRANKFORD  BRASS  MFG.  CO.— 207-9 
Quarry  St..  Philadelphia,  Pa.  Manufacturer 
of  fixture  bodies. 


FRANKFORD  LIGHTING  FIXTURE 
MANUFACTURERS.— 4273-75  Fran  k f o r d 
Ave.,  Philadelphia,  Pa.  Manufacturers  of 
lighting  fixtures.  Partnership,  Abraham 
Stem  and  Jacob  N.  Samson. 


FRANKLIN.— Trade  name  for  high-ten- 
sion specialties  made  by  the  Electrical  De- 
Machine  Co.,  221  N.  23rd' St., 
Philadelphia,  Pa. 


. FRANKLIN. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  Gillinder  & 
Sons,  Inc.,  Tacony  St.,  Philadelphia,  Pa. 

FRANKLIN. — Trade  name  for  battery 
zincs  manufactured  by  the  Grasselli  Chem- 
ical Co.,  Cleveland,  Ohio. 

FRANKLIN. — Trade  name  for  water 
tube  boilers  manufactured  by  the  Naale 
Engine  & Boiler  Works,  Erie,  Pa. 

FRANKLIN. — Trade  name  for  electric 
blueprint  drying  machines  and  enlarging 
lanterns  manufactured  by  Williams,  Brown 
& Earle,  Inc.,  918  Chestnut  St.,  Philadel- 
phia, Pa. 

FRANKLIN,  BENJAMIN. — An  American 
statesman,  scientist,  and  author,  born  at 
Boston,  Mass.,  1706,  and  died  at  Philadel- 
phia, Pa.,  in  1790.  After  a year  or  more  at 
candle  making  in  his  father’s  shop,  he  was 
apprenticed  to  his  brother,  a printer  and 
founder  in  1721  of  the  New  England  Cour- 
ant.  Franklin  published  many  of  his  arti- 
cles in  this  paper  anonymously.  He  quar- 
reled with  his  brother  and  left  his  employ. 
He  then  made  his  way  first  to  New  York 
City,  then  in  October,  1723,  to  Philadelphia 
and  in  1724  to  England.  He  returned  to 
Philadelphia  in  1726.  In  1729  Franklin 
founded  the  Pennsylvania  Gazette  and  in 
1<31  he  established  in  Philadelphia  one  of 
the  earliest  circulating  libraries  in  Ameri- 
ca. In  1732  he  published  the  first  of  the 
“Poor  Richards’  Almanacks”  under  the 
pseudonym  of  Richard  Saunders,  and  for 
twenty-five  years  these  were  issued  with 
remarkable  success.  In  1736  he  became 
clerk  of  the  General  Assembly,  and  the 
next  year  he  was  appointed  postmaster  for 
Philadelphia.  About  this  time  he  organ- 
ized for  the  city  a police  force  and  a fire 
company..  He  established  the  academy 
which  has  developed  into  the  present  Uni- 
versity of  Pennsylvania.  In  1742  he  in- 
vented the  Franklin  stove,  which  had  the 
same  principle  as  the  hot  air  furnace.  In 
1746  he  took  up  the  study  of  electricity, 
when  he  first  saw  a Leyden  jar.  In  No- 
vember, 1749,  he  proposed  the  construction 
of  lightning  rods  (long  known  as  “Frank- 
lin rods”),  which  he  described  and  recom- 
mended to  the  public  in  1753  when  the 
Copely  medal  was  awarded  to  him  for  his 
discoveries.  In  June,  1752,  he  performed 
his  famous  experiment  with  the  kite, 
proving  lightning  an  electrical  phenome- 
non. He  was  interested  in  the  meaning 
of  the  two  kinds  of  electricity,  positive  and 
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negative,  and  offered  as  his  exDlanation 
what  is  called  the  “one-fluid  the  iry.” 

In  1753  Franklin  was  appointed  post- 
master-general for  the  Colonies.  The  ques- 
tion of  taxing  the  proprietary  estates  in 
Pennsylvania  for  the  defense  of  the  prov- 
ince from  the  French  and  Indians  had  as- 
sumed such  an  acute  stage  in  1757  that 
the  Assembly  decided  to  petition  the  king 
upon  the  subject  and  Franklin  was  select- 
ed to  present  the  petition.  The  remainder 
of  his  life  was  practically  spent  in  diplo- 
matic service  of  the  colonies  and  of  the 
newly  organized  United  States.  His  serv- 
ices to  the  country  in  Its  early  trying 
years  proved  of  incalculable  value. 

FRANKLIN  COTTON  MILL  CO.— N.  E. 

Cor.  Plum  & Charles  Sts.,  Cincinnati,  Ohio. 
Manufacturer  of  power  transmission  belt- 
ing. Business  established  1875.  President, 
T.  C.  Pearce:  vice-president,  J.  Merrill 
Wright;  secretary  and  treasurer,  H.  L. 
Hathaway. 

FRANKLIN  DIE-CASTING  CORP.— 

Magnolia  & Gifford  Sts.,  Syracuse,  N.  Y. 
Manufacturer  of  die-cost  parts.  Business 
established  1893.  President,  H.  L.  Frank- 
lin; vice-president  and  general  manager, 
H.  C.  Skinner;  secretary  and  treasurer,  C. 
E.  Hull;  sales  manager,  H.  J.  Blerhart. 

FRANKLIN  JUNIOR.— Trade  name  for 
busbar  supports  manufactured  by  the  Elec- 
trical Development  & Machine  Co..  Phila- 
delphia, Pa. 

FRANKLIN  MACHINE  CO.— Providence, 
R.  I.  Manufacturer  of  transmission  and 
spun  silk  machinery.  President,  Edward 
B.  Hough;  vice-president,  George  R.  Burt; 
treasurer  and  general  manager,  George  P. 
Macready. 

FRANKLIN  MFG.  CO.,  THE.— Franklin, 
Pa.  Manufacturer*  of  heat  insulation  and 
journal  box  packing.  Main  office,  Frank- 
lin, Pa.  Factories,  Stoneboro,  Pa.,  Frank- 
lin, Pa.  Branch  offices,  501  Fifth  Ave., 
New  York,  N.  Y.;  20  E.  Jackson  Blvd., 
Chicago,  111. 

FRANKLIN  MOORE.— Trade  name  for 
electric  cranes  and  hoists  manufactured  by 
the  Franklin  Moore  Co.,  Winsted,  Conn. 

FRANKLIN  OIL  WORKS.— Franklin,  Pa. 
Manufacturer  of  lubricating  oils  and 
greases.  Business  established  1877.  Presi- 
dent, Lewis  Grimm;  secretary  and  sales 
manager,  T.  F.  Ramsey. 

FRANKLYNE. — Trade  name  for  lubri- 
cating compounds,  oils  and  greases  man- 
ufactured by  the  Franklin  Oil  Works, 
Franklin,  Pa. 

FRANKS  MFG.  CO.— Rock  Island,  III. 
Manufacturer  of  portable  electric  lamps 
and  wall  brackets.  E.  I.  Franks,  secretary. 

FRASSE  & CO.,  PETER  H.— 417  Canal 
St.,  New  York,  N.  Y.  Manufacturers  of 
forgings,  rust  solvents,  etc. 

FRAZER  LUBRICATOR  CO.— 3921  Nor- 
mal Ave.,  Chicago,  111.  Manufacturer  of 
lubricating  greases. 

FRE AS.— Trade  name  for  electric  drying 
ovens,  incubators,  thermostats  and  baths 
for  laboratories  manufactured  by  the  Ther- 
mo Electric  Instrument  Co.,  8 Johnson  St., 
Newark,  N.  J. 

FREAS  GLASS  WORKS,  INC.,  FRANCIS 

L. — 156  E.  9th  Ave.,  Conshohocken,  Pa. 
Manufacturer  of  hydrometers  and  ther- 
mometers. Business  established  1905.  Pres- 
ident, Oscar  C.  Freas;  vice-president,  Hi- 
rarn  M.  Freas;  secretary,  John  Z.  Hoyer; 
treasurer  and  general  manager,  Francis  L. 
Freas. 


FREDERICK. — Trade  name  for  under- 
feed stokers  manufactured  by  the  Fred- 
erick Engineering  Co.,  Frederick,  Md. 

FREDERICK  ENGINEERING  CO.— 
Frederick,  Md.  Manufacturer  of  mechan- 
ical stokers. 


FREDERICK,  INC..  E.— 665  5th  Ave., 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric hair  wavers. 


FREDERICK  IRON  6.  STEEL  CO.— 

Frederick,  Md.  Manufacturer  of  steam 
pumps,  coal  and  ash  handling  machinery 
and  chain  grate  stokers.  Main  office,  Fred- 
erick, Md.  Branch  offices,  61  Broadway, 
New  York,  N.  Y.;  1242  Monadnock  Block, 
Chicago,  111.;  615  Commercial  Trust  Bldg., 
Philadelphia,  Pa.;  48  Garfield  Bldg.,  Detroit. 
Mich.  Sales  representatives,  R.  J.  Mac- 
Leon,  Southern  Bldg.,  Montreal,  Que., 
Can.;  Cleveland  Pump  & Supply  Co., 
Cleveland,  Ohio. 

FREDRO. — Trade  name  for  illuminating 
glassware  and  nitrogen  lamps  manufac- 
tured by  Oscar  O.  Friedlander,  Inc.,  40 
Murray  St.,  New  York,  N.  Y. 
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FREQUENCY 


FREE  ALTERNATING  CURREN  T.— 
The  alternating:  current  which  follows  any 
electromagnetic  disturbance  in  a circuit 
having  capacitance,  inductance  and  less 
than  the  critical  resistance. 

FREE  ENERGY.— That  part  of  the  ener- 
gy of  a chemical  reaction  which  Is  con- 
vertible Into  mechanical  work,  electrical 
energy,  or  other  forms  of  energy  than  heat. 

FREE  SEWING  MACHINE  CO.— Rock- 
ford, 111.  Manufacturer  of  electric  sewing 
machines.  Business  established  1895. 
President,  W.  C.  Free;  vice-president,  P. 
A.  Peterson;  secretary  and  general  man- 
ager, V.  M.  Johnson;  treasurer,  A.  E.  John- 
son; general  sales  manager,  F.  J.  Kelley. 
Main  office  and  factory,  18th  Ave.  & 13th 
St.,  Rockford,  111.  Branch  office,  165  Broad- 
way, New  York,  N.  Y. 

FREE  WESTINGHOUSE.— Trade  name 
for  electric  sewing  machine  manufactured 
by  the  Free  Sewing  Machine  Co.,  18th  Ave. 
& 13th  St.,  Rockford,  111. 


FREEMAN  CO.,  THE  LOUIS  G.-909-911 
Sycamore  St.,  Cincinnati,  Ohio.  Manufac- 
turer of  motor-driven  shoe  machinery. 
President,  Louis  G.  Freeman. 

FREEMAN  ELECTRIC  CO.,  E.  H.— 803 
E.  State  St.,  Trenton,  N.  J.  Manufacturer 
of  porcelain  and  electrical  specialties. 
President,  Edgar  H.  Freeman;  secretary 
and  treasurer,  George  E.  Maguire;  sales 
manager,  P.  T.  Bradley.  Sales  representa- 
tives, Poindexter  Electrical  Supply  Co., 
Denver,  Colo.;  P.  & M.  Products  Co.,  Bos- 
ton, Mass.;  W.  H.  Beaven,  Birmingham. 
Ala.,  and  New  Orleans,  La.;  F.  H.  Scar- 
borough, Philadelphia,  Pa.,  and  Washing- 
ton D.  C. ; H.  L.  Reynolds,  Pittsburgh,  Pa.  ; 
Brown  & Hall,  St.  Louis.  Mo.;  E.  O.  Mc- 
Dowell. New  York.  N.  Y.;  Electrical  Dis- 
tributors, Cleveland,  Ohio;  Baker-Smith 
Co.,  San  Francisco.  Cal.;  Seattle,  Wash.; 
Los  Angeles,  Cal.;  Stackhouse  & Allen,  561 
W.  Monroe. St.,  Chicago,  111. 

FREEMAN  MFG.  CO.— Racine.  Wis 
Manufacturer  of  water-tube  boilers,  smoke 
stacks  and  tanks.  Business  established 
1868.  President  and  treasurer,  Charles 
Freeman;  vice-president.  Michael  Freeman; 
secretary,  Stephen  H.  Ereeman. 


FREEZERS,  ICE  CREAM,  MOTOR- 
DRIVEN. — Household  freezers  of  the  usual 
type  equipped  with  a small  motor  on  the 
frame  of  the  freezer  and  geared  to  the 
shaft  operating  the  moving  parts  within 
the  receptacle;  a clutch  in  the  drive  pre- 
vents overloading  the  motor  when  the 
cream  has  become  quite  stiff.  Ice-cream 
freezers  are  also  made  in  large  sizes  for 
use  in  commercial  plants.  They  may  be 
driven  by  individual  motors  or  by  belt  in  a 
group  drive,  one  motor  serving  several  ma- 
chines. For  sanitary  reasons  the  individ- 
ual drive  should  be  preferred. 

Manufacturers: 


Alaska  Freezer  Co.,  WInchendon,  Mass. 

Allman  Gas  Engine  Co.,  461  Canal  St., 
New  York,  N.  Y.  “Champion/’ 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Cherry  Co.,  J.  G.,  Cedar  Rapids,  Iowa. 
“Perfection.” 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St„  Chicago,  111.  “Fort  At- 
kinson.” 

Davis- Watkins  Dairymen’s  Mfg.  Co., 
North  Chicago,  111. 

DEWSBERRY,  R.  A.,  1932-36  W.  Lake 
St.,  Chicago,  111.  The  “American”  ice- 
cream freezer,  motor-driven,  and  fur- 


“Amerlcan”  Ice-Cream  Freezer 


nished  in  2,  4,  6,  8,  20  and  40-quart  sizes. 
Suitable  for  restaurant  or  domestic 
use.  Motors  are  furnished  with  this 
machine  to  operate  under  any  current 


conditions,  as  to  phase,  voltage  and 
frequency,  and  have  been  designed  for 
every  size  of  freezer,  to  furnish  a gen- 
erous amount  of  power  for  perfect 
operation  under  all  load  conditions  im- 
posed upon  the  freezer  in  actual  serv- 
ice. Simple  and  economical  in  opera- 
tion, the  “American”  manufactures  a 
product  of  such  quality  and  uniformity 
as  can  be  obtained  only  by  using  a 
properly  designed,  electrically  operated 
freezer. — Adv. 

Lange,  Henry  G.,  162  N.  May  St.,  Chica- 
go, 111.  “Little  Giant,”  “Reliable,” 
“Perfect,”  “Giant  Improved.” 

Mills  & Brother,  Philadelphia,  Pa.  “Mon- 
itor”, “Dana”,  “Advance”,  “Eureka”, 
“Excelsior.” 

Peerless  Freezer  Co.,  The,  Winchendon, 
Mass. 

Piedmont  Electric  Co.,  Electrical  Bldg., 
Asheville,  N.  C.  “Peco.” 

Taylor  Bros.  Churn  & Mfg.  Co-,  2951  N. 
Market  St.,  St.  Louis,  Mo.  “Jersey.” 

Thompson  Machine  & Supply  Co.,  Emery, 
271-75  Rider  Ave.,  New  York,  N.  Y. 

Tyson  Co.,  Canton,  Ohio. 

Whitney  Co.,  F.  E.,  65  Sudbury  St.,  Bos- 
ton, Mass.  “Boston.” 

FREMONT  FOUNDRY  & MACHINE  CO. 

Fremont,  Neb.  Manufacturer  of  ornament- 
al lighting  brackets,  posts,  pedestals,  etc. 
Business  established  1883.  President  and 
general  manager,  C.  D.  Marr;  secretary  and 
treasurer,  A.  Truesdell;  sales  manager,  Z. 
M.  Marr. 

FRENCH  & SONS  PIANO  CO.,  JESSE. 

— New  Castle,  Ind.  Manufacturer  of  elec- 
trically operated  pianos. 

FRENCH  BATTERY  & CARBON  CO.— 

Madison,  Wis.  Manufacturer  of  incandes- 
cent lamps,  flashlights,  flashlight  batteries 
and  cases.  Business  established  1906.  Pres- 
ident, treasurer  and  general  manager,  J.  B. 
Ramsay;  vice-president,  O.  E.  Ruhoff;  sec- 
retary, J.  C.  Ford ; sales  managers,  A.  L. 
Thompson,  G.  A.  Shipley.  Main  office, 
Madison,  Wis.  Factories,  Madison,  Wis., 
Newark,  N.  J.  Branch  office  and  ware- 
houses, 22-24  W.  Washington  St.,  Chica- 
go, HI.;  71  Murray  St.,  New  York,  N.  Y. ; 
33  Western  Ave.,  Minneapolis.  Minn.;  621 
Broadway,  Kansas  City.  Mo.;  Austell  Bldg.; 
Atlanta,  Ga.;  631  Ervay  St.,  Dallas,  Tex. 

FREQUENCIES,  AUDIO.— Those  fre- 
quencies which  correspond  to  the  normally 
audible  or  sound  vibrations.  These  are  as- 
sumed to  lie  below  10,000  cycles  per  second. 

FREQUENCIES,  RADIO.— The  electrical 
frequencies  of  the  electromagnetic  waves 
made  use  of  in  radio  communication  range 
between  12,000  and  6,000,000  cycles  per  sec- 
ond. 

FREQUENCY. — The  frequency  of  an  al- 
ternating current  is  its  number  of  com- 
plete reversals  or  cycles  per  second.  It 
is  equal  to  % the  number  of  poles  of  an 
a-c.  generator  multiplied  by  the  number  of 
revolutions  per  second;  f=P/2xr.p.s.  Gen- 
erators, motors  and  transformers  are  de- 
signed to  be  operated  at  a specified  fre- 
quency. 

In  the  United  States  a frequency  of  60 
cycles  is  that  in  most  common  use  for  gen- 
eral service;  25  cycles  was  adopted  for  use 
with  d-c.  systems  deriving  their  supply 
from  synchronous  converters,  and  is  still 
used  for  this  purpose  in  the  large  cities. 
Other  frequencies,  such  as  30,  40.  50  and 
62.5  cycles,  are  in  use  in  the  United  States 
to  a limited  extent. 

FREQUENCY  CHANGERS  OR  CON- 
VERTERS. — See  Converters,  frequency. 

FREQUENCY,  FUNDAMENTAL.  — See 

Fundamental  frequency. 

FREQUENCY,  GROUP. — The  term  group 
frequency  is  one  used  in  connection  with 
radio  practice  and  replaces  the  term 
“spark  frequency.”  Specifically,  it  Is  the 
number  per  second  of  periodic  changes  In 
amplitude  or  frequency  of  an  alternating 
current.  Where  there  Is  more  than  one 
periodically  recurrent  change  of  amplitude 
or  frequency,  there  is  more  than  one  group 
frequency  present. 


When  writing  to  manufacturers  please 
mention  the 
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FREQUENCY,  HIGH  AND  LOW,  TELE. 

P H O N E. — These  are  relative  terms.  Teleph- 
ony regards  as  low  any  frequency  of 
200  or  300  cycles  per  second  and  under, 
and  as  high  anything  above  that  range, 
considering  values  up  to  perhaps  5,000  cy- 
cles per  second.  In  radio  practice  all  these 
are  considered  as  being  low  frequency,  for 
the  oscillations  run  up  into  millions  of  cy- 
cles per  second. 

FREQUENCY  METERS.— These  are  a-c. 
instruments  which  indicate  the  number 
of  complete  cycles  per  second  of  an  alter- 
nating current.  Frequency  meters  may  be 
classed  under  three  separate  heads,  reso- 
nance, induction,  and  electromagnetic  or 
movable- iron  types. 

The  resonance  type  consists  of  a num- 
ber of  reeds  (each  having  a different  free 
period  of  vibration)  mounted  in  front  of  a 
flat  coil  with  a soft  iron  core.  When  the 
current  whose  frequency  is  to  be  deter- 
mined energizes  the  electromagnet,  mag- 
netic impulses  are  transmitted  to  the  reeds 
which  are  thus  set  in  vibration.  The  reed 
whose  free  period  is  twice  that  of  the  cur- 
rent frequency  will  have  the  greatest  am- 
plitude of  vibration  and  hence  may  be 
marked  to  indicate  the  frequency.  If  the 
reeds  are  polarized,  then  the  reed  whose 
free  period  is  the  same  as  the  frequency 
of  the  current  wrill  respond  most  vigorous- 
ly. The  instrument  may  thus  be  made  to 
have  two  ranges.  The  absence  of  rotating 
parts  and  the  constancy  of  its  indications 
makes  this  a rugged  and  useful  instru- 
ment. 

In  the  induction  type  the  essential  fea- 
ture is  a pivoted  disk,  the  two  halves  of 
w’hich  are  eccentric  circles.  This  disk 
is  free  to  rotate  between  two  diametrically 
opposite  voltage  coils  connected  in  parallel 
across  the  line.  In  series  with  one  of  the 
voltage  coils  is  a noninductive  resistance 
and  in  series  with  the  other  is  a condens- 
er. The  current  through  the  noninductive 
resistance  is  thus  independent  of  the  fre- 
quency, while  that  through  the  condenser 
varies  with  the  frequency.  Since  the  volt- 
age elements  tend  to  rotate  the  disk  in 
opposite  directions,  any  change  in  fre- 
quency will  change  the  torque  due  to  the 
current  in  the  condenser  circuit,  and  the 
disk  will  rotate  until  the  difference  in 
torques  Is  compensated  bv  a smaller  or 
larger  surface  of  the  disk  being  subjected 
to  the  influence  of  the  noninductive  circuit. 
When  the  two  torques  are  equal  the  disk 
stops  and  a pointer  attached  to  the  staff 
indicates  the  frequency.  Such  an  instru- 
ment has  no  control  springs  or  damping 
magnets. 

The  movable  vane  type  operates  on  the 
same  principle  as  the  movable-core  type 
of  electrical  indicating  instrument,  except 
that  instead  of  the  actuating  magnetic  field 
varying  in  intensity,  it  varies  in  direction 
with  the  frequency.  The  direction  of  the 
field  is  determined  by  the  ratio  of  the  cur- 
rents in  two  coils  which  are  mounted  at 
right  angles  to  each  other.  The  intensity 
of  the  current  in  one  of  these  coils  in- 
creases and  In  the  other  it  decreases  with 
frequency,  hence  the  direction  of  the  re- 
sultant field  shifts  and  the  movable  vane 
takes  the  position  of  the  resulting  field. 
The  intensities  of  the  currents  are  deter- 
mined by  an  ingenious  arrangement  of  in- 
ductance and  resistance  coils. 

Manufacturers: 


Philadelphia,  Pa.  “Frahm”  vibrating 
reed  frequency  meters,  both  portable 
and  switchboard  types;  operating  on 


the  resonance  principle.  No  delicate 
parts.  High  initial  accuracy,  which  is 
maintained  for  years.  All  commercial 
frequencies. — Adv. 

BRISTOL  CO.,  THE.  Waterbury,  Conn. 
(See  display  advertisement  on  page 
1286.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
* * W est  inghouse.  ” 
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GENERAL  ELECTRIC  CO.,  Schenec- 
tady,  N.  Y.  For  portable  find  switch- 
board use  the  standard  resistance-re- 
actance type  indicators  are  provided 
with  external  reactances  and  resistanc- 
es for  mounting  on  back  of  the  switch- 
board. Instruments  are  adjustable  to 
the  characteristics  of  the  circuit  and 
those  for  use  on  circuits  above  650  volts 
are  provided  with  potential  transform- 
ers. The  tuned  circuit  type  gives  a 
scale  on  the  same  instrument  running 
from  55  to  65  cycles,  and  the  movement 
per  cycle  is  many  times  greater  than 
on  the  other  type  of  instrument.  It 
has  also  the  advantages  of  smaller 
wave  form  and  voltage  areas  than  the 
earlier  type.  (Bulletin  46046.)  See  adv. 
pages  1203-1223.— Adv. 

Hickok  Electrical  Instrument  Co..  The. 
10514  Dupont  Ave.,  Cleveland.  Ohio. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St..  New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.  233  Broadway,  New 
York.  N.  Y. 

THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.”  (See 
display  advertisement  on  page  1286.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

FRES-KO. — Trade  name  for  soldering 
paste  manufactured  by  the  Fres-Ko  Chem- 
ical Co.,  Fort  Wayne,  Ind. 

FRES-KO  CHEMICAL  CO.— Fort  Wayne. 
Ind.  Manufacturer  of  soldering  paste, 
sticks  and  commutator  compound.  Busi- 
ness established  1910.  President  and  gen- 
eral manager,  F.  W.  Edmunds;  vice-presi- 
dent, Charles  Gumpper;  secretary  and 
treasurer,  Alice  Bobay. 

FRICK. — Trade  name  for  electric  clocks 
manufactured  by  the  Landis  Engineering 
& Mfg.  Co.,  Waynesboro,  Pa. 

FRICK  FURNACE.— One  of  the  early 
types  of  electric  induction  furnaces  for  the 
production  of  electric  steel. 

FRICTION  TAPE.— See  Tape,  friction. 

FRICTIONAL  ELECTRICITY.— A form 
of  electricity  largely  of  historical  and  ex- 
perimental interest  produced  by  convert- 
ing mechanical  energy  into  electrical  by 
the  friction  between  two  dissimilar  materi- 
als, such  as  a glass  plate  rotating  between 
rubber  or  leather  cushions.  Several  fric- 
tional machines  of  this  nature  have  been 
built  and  will  produce  sufficient  electrical 
energy  to  cause  a long  spark  to  jump  be- 
tween two  electrodes;  see  Electrostatic 
machines.  During  very  dry  weather  fric- 
tional electricity  Is  developed  between  belt- 
ing and  pulleys,  between  paper  sheets  and 
printing  presses,  between  writing  paper 
and  pencil,  etc. 

FRIDAY  MACHINERY  & SUPPLY  CO. 

— Sigourney,  Iowa.  Manufacturer  of  farm 
lighting  plants. 

FRIEDLANDER,  INC.,  OSCAR  O.— 40 

Murray  St.,  New  York,  N.  Y.  Manufactur- 
er of  illuminating  glassware,  nitrogen 
lamps,  lamp  bases,  etc.  Business  estab- 
lished 1886.  President  and  sales  manager. 
William  M.  Friedlander;  vice-president  and 
general  manager,  Maurice  W.  Belmuth; 
secretary  and  treasurer,  George  M.  Stieg- ' 
ler. 

FRIEDLEY-VOSHARDT  CO.— 733-737  S. 
Halsted  St..  Chicago,  111.  Manufacturer  of 
fixture  fittings  and  parts.  President  $.nd 
treasurer,  H.  F.  Voshardt;  vice-president, 
A.  Friedley;  secretary,  W.  T.  Kettering. 

FRIGIDAIRE  CORP.,  THE.— Detroit, 
Mich.  Manufacturer  of  electrically  operat- 
ed refrigerators.  Business  established  1915. 
President  and  general  manager,  J.  Parker 
A.  Fiske;  vice-president,  H.  L.  Barton; 
secretary,  T.  S.  Merrill;  treasurer,  M.  L. 
Prensky;  sales  manager,  K.  Spalding.  Main 
office.  2435  Scotten  Ave.,  Detroit,  Mich. 
Branch  offices  and  warehouses,  9 Central 
Ave..  Newark,  N.  J.;  295  Union  Arcade, 
Pittsburgh,  Pa.;  118  S.  Michigan  Ave.,  Chi- 
cago. 111.;  187  Peachtree  St.,  Atlanta.  Ga.; 
208  W.  57th  SL,  New  York.  N.  Y.;  666 
Main  St.,  Buffalo,  N.  Y.;  21  E.  Market  St., 
Indianapolis,  Ind.;  Forsyth  & Hogan  Sts., 
Jacksonville.  Fla.;  1627  Chestnut  St.,  Phil- 
adelphia, Pa.;  415  Walnut  St.,  Cincinnati, 
Ohio. 


FRIGIDOR. — Trade  name  for  electric 
household  refrigerator  manufactured  by 
the  Balsa  Refrigerator  Corp.,  50  E.  42nd 
St.,  New  York,  N.  Y. 

FRINGES  AND  TASSELS,  LAMP 
SHADE. — Silk  lamp  shades,  for  floor  and 
table  lamps  are  often  provided  with  a dec- 
orative fringe  of  silk  or  a band  of  small 
silk  tassels  or  tufts  of  cord;  beads  are  also 
used  sometimes.  The  fringes  and  tassels 
are  often  made  separately,  and  may  be  se- 
cured to  the  frame  of  a lamp  shade.  For 
beads  used  in  making  the  fringes  see 
Beads,  glass  for  lamp  shades. 

Manufacturers: 

Oehrle  Bros.  Co.,  417-427  N.  3rd  St., 
Philadelphia,  Pa. 

Wolf  & Davis,  71-73  Spring  St.,  New 
York.  N.  Y. 

FRINGING. — The  actual  area  of  the  air 
gap  per  pole  in  a dynamoelectric  machine 
is  not  the  area  of  the  pole  face.  Fringing 
or  branching  out  of  the  magnetic  field  as 
it  passes  across  the  air  gap  tends  to  in- 
crease the  air  gap  area  slightly. 


OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  typeB  E and  D frogs  with  renew- 
able cam  tips  are  installed  In  double- 
quick  time.  Smooth,  certain  operation 
for  the  wheel  is  assured. — Adv. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

FROST.  SAMUEL.— 41-43  W.  14th  St., 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures.  Business  established  1899. 

FROSTOL  CHEMICAL  CO.,  INC.— 799 
Greenwich  St.,  New  York,  N.  Y.  Manu- 
facturer of  lamp  coloring  and  frosting 
compounds.  Business  established  1919. 
President,  A.  J.  McGrail;  vice-president, 
Louis  Lombard;  secretary  and  treasurer, 
Elliott  Perry;  sales  manager,  A.  M.  Hen- 
rion. 

FROST-ON. — Trade  name  for  lamp 
frosting  and  etching  compound  made  by 
the  Liberty  Appliance  Corp.,  249  E.  43rd 
St.,  New  York,  N.  Y. 


FRINK. — Trade  name  for  lighting  re- 
flectors manufactured  by  I.  P.  Frink,  Inc., 
239-43  10th  Ave.,  New  York,  N.  Y. 

FRINK,  INC.,  I.  P.— New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures,  lighting 
reflectors,  electric  signs,  portable  lamps, 
etc.  Business  established  1857.  President 
and  general  manager.  George  F.  Spencer; 
secretary  and  sales  manager,  William  H. 
Spencer;  treasurer,  Melvin  Spencer.  Main 
office,  239-43  10th  Ave..  New  York,  N.  Y. 
Branch  office,  175  W.  Jackson  Blvd.,  Chi- 
cago, 111. 

FRINK  PYROMETER  CO.,  THE.— Lan- 
caster, Ohio.  Manufacturer  of  electric 
pyrometers.  President,  R.  L.  Frink;  vice- 
president,  W.  H.  Frink:  secretary,  Ivy  F. 
Frink;  treasurer,  F.  J.  Frink. 

FRISBIE  MOTOR  CO.,  THE.— Middle- 
town,  Conn.  Manufacturer  of  gasoline  en- 
gines. President  and  general  manager. 
Kirk  W.  Dyer;  vice-president  and  sales 
manager,  William  E.  Gibb;  vice-president, 
Thomas  H.  Travis:  secretary,  Frank  A. 
Brassill;  treasurer.  Minn  S.  Cornell,  Jr. 

FRITCHLE  ELECTRIC  CO.,  THE.— 1544 

Clarkson  St.,  Denver,  Colo.  Manufacturer 
of  electric  trucks  and  vehicles,  farm  light- 
ing and  power  plants  and  storage  batteries. 
Business  established  1906.  President,  O. 
P.  Fritchle. 

FROGS,  TRACK. — That  portion  of  two 
crossing  or  diverging  tracks  where  one 
rail  crosses  another.  Track  frogs  are  of 
various  kinds  depending  upon  the  condi- 
tions thev  have  to  meet;  they  are  con- 
structed from  a variety  of  materials  in  a 
number  of  different  ways.  For  kinds  of 
material  and  methods  of  construction  used 
on  electric  railway  track,  see  Track  work, 
special. 


FRYE  & CO.,  J.  MARSHALL.— Hatties- 
burg, Miss.  Manufacturers  of  crossarms 
and  brackets.  President,  J.  Marshall  Fire; 
secretary,  H.  L.  Norsworthy;  treasurer, 
Maud  E.  Frye. 

FRYING. — The  noise  made  by  a tele- 
phone transmitter  when  the  battery  cur- 
rent flowing  through  it  Is  too  strong. 
Minute  arcs  form  in  the  microphone  cell 
and  they  make  the  noise.  The  term  is 
also  used  to  refer  to  the  peculiar  hissing 
sound  which  is  produced  when  the  car- 
bons of  an  arc  lamp  are  too  near  each 
other. 


_ • ••  ' • *-  I I UCO,  CLCV,* 

. , These  pans  or  kettles  are  provided 
with  heating  elements  in  the  bottom,  con- 
sisting either  of  resistance  coils  or  plates 
imbedded  in  the  material  of  which  the  pan 
or  kettle  is  made.  The  heating  element 
may  be  divided  into  sections  to  give  high 
medium  or  low  heating,  the  maximum  wat- 
tage  depending  upon  the  size  of  the  out- 
fit- These  frying  pans  and  kettles  are  us- 
ually  furnished  in  fairly  large  size  for  use 
in  hotel,  restaurant  or  club  kitchens.  The 
frying  pan  is  relatively  shallow  whereas 
the  kettles  are  much  deeper  and  may  be 
used  for  general  cooking  as  well  as  frying. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Duparquet.  Huot  & Moneuse  Co..  108- 
114  W.  22nd  St.,  New  York,  N.  Y. 

FT-CDL. — Abbreviation  sometimes  used 
for  foot^andle,  the  most  commonly  em- 
ployed unit  of  illumination. 


FT- LB.— Abbreviation  for  foot-pound. 

FT- LB -SEC.— Abbreviation  for  foot- 

pound-second. 


Manufacturers: 

American  Frog  & Switch  Co.,  The,  1028 
Main  St.,  Hamilton,  Ohio.  “Ameri- 
can.” 

Buda  Co.,  The,  Harvey,  III. 

Cleveland  Frog  & Crossing  Co.,  Cleve- 
land, Ohio. 

Conley  Frog  & Switch  Co.,  Bodley  Ave., 
Memphis,  Tenn. 

Kilby  Frog  & Switch  Co.,  Birmingham, 
Ala. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
“Raraapo.” 

Weir  Frog  Co.,  Station  H,  Cincinnati, 
Ohio.  “Weir  Titan.” 

FROGS,  TROLLEY. — A device  used  In 
overhead  electric  trolley  systems  where  a 
branch  in  the  trolley  wire  occurs.  It  en- 
ables the  trolley  wheel  to  follow  either 
the  straight  or  the  branched  line  without 
interruption  and  is  guided  to  the  proper 
wire  by  the  relative  location  of  the  frog 
with  respect  to  the  car.  It  commonly  con- 
sists of  a bronze  or  malleable  iron  pan, 
in  the  latter  case  arranged  with  renewable 
bronze  approaches  which  are  held  to  the 
body  by  bolts  or  cam-shaped  interlocking 
hooks.  These  bronze  approaches  clinch 
around  the  trolley  wire  and  are  tapered 
away  from  the  body  of  the  device. 

Manufacturers: 

American  Mine  Door  Co.,  The,  Canton, 
Ohio. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati,  Ohio. 


FUEL  ANALYSIS.— Much  of  the  coal, 
gas  and  oil  purchased  for  use  as  a fuel  In 
electrical  power  plants  is  sublected  to  an 
analysis,  to  determine  Its  quality.  In  manv 
cases  coal  is  sold  on  the  basis  of  this  an- 
alysis, which  indicates  Its  heating  value. 
These  determinations  are  usually  by  the 
“proximate  or  engineering  analysis,”  which 
includes  the  determination  of  the  heating 
value  and  the  percentages  by  weight  of 
moisture,  fixed  carbon,  volatile  matter,  sul- 
phur and  ash.  When  a complete  or  “ulti- 
mate analvsis”  is  made  the  components  of 
uie  volatile  matter  are  also  determined. 
The  heating  value  of  fuels  is  determined 
by  the  use  of  calorimeters;  see  Calorim- 
eters, coal.  etc. 


Fuel  oils  are  tested  for  flash  point,  fire 
point,  viscosity,  chill  point,  percentage  of 
asphaltum,  etc.,  in  addition  to  the  heat- 
ing value  determination.  Fuel  or  illumi- 
nating gases  are  analyzed  for  the  follow- 
ing components  in  percentage  by  volume: 
carbon  dioxide,  carbon  monoxide,  oxygen, 
methane,  ethylene,  hydrogen  and  nitrogen. 


~ iui  mu tur-u riven 
motion  picture  rewind  machines  and  mo- 
tors manufactured  by  the  E.  E.  Fulton 
Co.,  3208  Carroll  Ave.,  Chicago,  111. 


• • iiauc  name  1UI  IlBHQllgni 

deflectors  made  by  the  Bradsto  Appli- 
ances. Inc.,  65  Main  St.,  Buffalo,  N.  Y. 

PULLER.— Trade  name  for  wet  batteries 
manufactured  by  the  Canadian  National 
Carbon  Co.,  Ltd.,  Hillcrest  Park,  Toronto, 
Ont.,  Can. 


FULLER  & CO.,  W.  P. — Mission  & Beale 
Sts.,  San  Francisco,  Cal.  Manufacturers 
of  lubricating  oils,  etc. 
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FULLER  & JOHNSON  MFG.  CO.— 1360 
E.  Washington  St.,  Madison,  Wis.  Manu- 
facturer of  kerosene,  gasoline  and  distil- 
late engines.  Business  established  1840. 
President,  Walter  Ayer;  vice-president.  H. 

S.  Johnson;  secretary,  P.  Kney;  treasurer, 
C.  A-  Johnson. 

FULLER- LEHIGH  CO.  — Fullerton,  Pa. 
Manufacturer  of  coal,  cement  and  other 
pulverizing  equipment,  car  wheels,  etc. 
President.  Col.  J.  W.  Fuller;  vice-presi- 
dent, R.  S.  Weaver;  secretary  and  trea- 
surer, J.  S.  Elverson.  Main  office,  Fuller- 
ton. Pa.  Branch  offices,  50  Church  St., 
New  York,  N.  Y.;  1336  McCormick  Bldg., 
Chicago,  111.;  L.  C.  Smith  Bldg.,  Seattle. 
Wash. 

FULLERBOARD.— See  Paper.  fuller- 
board  and  pressboard. 

FULLMAN. — Trade  name  for  floor  boxes 
manufactured  by  the  Steel  City  Electric 
Co.,  1221  Columbus  Ave.,  Pittsburgh,  Pa. 

FULPER  POTTERY  CO.— Flemington. 
N.  J.  Manufacturer  of  lamp  bases  and 
lamp  adapters.  President,  E.  P.  Fulper; 
vice-president,  E.  B.  Fulper;  secretary, 
treasurer  and  general  manager,  W.  H.  Ful- 
per; sales  manager,  S.  L.  Parker.  Main 
office.  Flemington,  N.  J.  Branch  offices.  37 
E.  48th  St.,  New  York,  N.  Y.;  Republic 
Bldg.,  Chicago,  111. 

FULTON  BAG  & COTTON  MILLS.— At- 
lanta, Ga.  Manufacturers  of  tool  bags, 
twine,  waterproofing  compounds,  etc.  Busi- 
ness established  1870.  President,  Oscar 
Elsas;  vice-presidents,  Benjamin  Elsas, 
Adolph  Elsas;  secretary,  Louis  J.  Elsas; 
treasurer.  W.  T.  Henry.  Main  office,  At- 
lanta, Ga.  Branch  offices,  Brooklyn,  N. 
Y.;  St.  Louis,  Mo.;  New  Orleans,  La.;  Dal- 
las. Tex. 

FULTON-BELL  CO. — 451  Greenwich  St., 
New  York.  N.  Y.  Manufacturer  of  elec- 
tric drink  mixers.  President.  William  L. 
Loeb;  secretary,  J.  M.  Harris;  treasurer, 

T.  Jones. 

FULTON  CO.,  E.  E.— 3208  Carroll  Ave., 
Chicago,  III.  Manufacturer  of  motor-driven 
motion  picture  rewind  machines,  motors 
and  solderless  connectors.  Business  estab- 
lished 1910.  President,  E.  E.  Ftilton;  vice- 
president  and  sales  manager.  C.  H.  Ful- 
ton; secretary,  R.  H.  Fulton;  treasurer,  L. 
M.  Fulton. 

FUNDAMENTAL  FREQUENCY.— In  a 

complex  harmonic  vibration  or  a current  or 
voltage  containing  harmonics,  the  lowest 
frequency,  or  in  the  case  of  the  current 
or  voltage  the  basic  or  lowest  frequency 
of  which  the  harmonics  are  multiples. 

FUNDAMENTAL  SINE  WAVE  OR 
HARMONIC. — See  Sine  wave,  fundamen- 
tal; also  Harmonics. 

FURMAN-FISHER  CORP.— 30  Church 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric  vegetable  washing  machines  and 
tanks. 

FURNACE  CHARGING  MACHINES, 
MOTOR. DRIVEN. — Furnace  charging  can 
be  accomplished  much  quicker  and  easier 
by  the  use  of  machinery  than  by  hand 
charging  and  generally  with  a reduction 
in  cost  and  avoidance  of  labor  difficulties. 
The  machines  used  are  generally  motor- 
driven  being  operated  from  a trolley  sup- 
ported on  brackets  from  the  building  wall 
and  have  a separate  motor  for  driving 
them  along  a set  of  rails  running  in  front 
of  a battery  of  open-hearth  or  other  simi- 
lar furnaces.  In  the  production  of  steel 
where  a number  of  furnaces  are  operated 
simultaneously  the  charging  machine  con- 
veys the  coke,  scrap  iron  or  steel  or  pig 
iron,  and  whatever  flux  is  used,  from  bins 
and  piles  in  another  part  of  the  building. 
Sometimes  a traveling  crane  is  used  to 
convey  the  material  to  the  charging  ma- 
chine. When  the  charging  machine  is  in 
front  of  the  proper  furnace  the  material 
is  forced  out  on  a ram  which  is  operated 
by  a separate  motor,  and  the  load  Is  car- 
ried inside  of  the  furnace  on  a scoop.  A 
slight  tilting  of  the  scoop  empties  it  and 
the  ram  is  then  withdrawn  for  another 
load.  These  machines  are  somewhat  simi- 
lar to  coke-drawing  and  loading  machines, 
but  are  of  much  heavier  construction. 

Manufacturers: 

Morgan  Engineering  Co.,  The,  Alliance. 
Ohio. 

Wellman-Seaver-Morgan  Co..  The,  7000 
Central  Ave.,  Cleveland,  Ohio.  "W- 
S-M." 

FURNACE  EFFICIENCY.— The  ratio  of 
the  energy  equivalent  of  the  useful  work 
done  to  the  energy  expended  in  the  fur- 
nace. If  the  furnace  is  fuel-flred,  and  is, 


for  instance,  melting  metal,  its  efficiency 
is  measuit<d  by  the  ratio  of  the  heat  in  the 
melted  metal  (expressed,  say,  in  heat  units 
or  calories)  to  the  calorific  value  of  the 
fuel  used,  expressed  In  the  same  units.  If 
the  same  furnace  were  run  by  electric  cur- 
rent, the  kilowatt-hours  used  in  melting  a 
given  quantity  of  metal  would  be  deter- 
mined, converted  into  large  Calories  by 
the  proper  factor  (1  kw-hr.=860  Calories), 
and  this  quantity  used  as  the  divisor,  as 
the  heat  equivalent  of  the  energy  ex- 
pended. 

FURNACE  ELECTRODES.— S?e  Elec- 
trodes, furnace. 

FURNACE  HEAT  INSULATION.— See 

Heat  insulation,  brick,  cement,  etc.;  also 
see  Brick,  fire,  for  boiler,  electric  and  oth- 
er furnaces;  Covering,  pipe  and  boiler. 

FURNACE  REGULATORS.— See  Regu- 
lators. furnace. 

FURNACES.  BOILER.— The  furnace  for 
a fuel-heated  boiler  is  that  part  below, 
or  sometimes  within,  the  boiler  in  which 
the  fuel  is  burned.  Ordinarily  it  consists 
of  the  grates,  the  fire  doors  and  adjacent 
part  of  the  front  of  the  boiler  setting, 
the  side  and  rear  walls  of  the  combustion 
chamber.  The  shape  of  the  furnace  de- 
pends upon  the  fuel  used,  highly  volatile 
coals  requiring  a high  furnace  and  one 
having  a large  area  in  the  combustion  zone 
so  as  to  give  abundant  space  for  the  flames 
without  being  chilled  by  contact  with  the 
relatively  cool  .boiler  surfaces,  which  would 
cause  the  production  of  a great  deal  of 
smoke  through  the  deposition  of  the  car- 
bon that  is  partly  unconsumed. 

The  necessity  for  designing  the  furnace 
to  consume  the  fuel  completely,  and  utilize 
the  heat  with  as  little  loss  as  possible,  has 
led  to  the  development  of  many  special 
designs  known  by  various  names,  such  as 
"smokeless,"  "down-draft,"  etc.  This  fact 
as  well  as  the  need  for  firing  coal  eco- 
nomically and  uniformly  has  also  resulted 
In  the  use  of  mechanically  operated  stok- 
ers which  feed  the  fuel  in  either  continu- 
ally or  at  short  intervals.  Stoker-fired 
furnaces  are  usually  designed  by  the  stoker 
manufacturer  and  in  many  cases  include 
a special  construction  of  the  grates  which 
are  furnished  as  either  a part  of  or  aux- 
iliary to  the  stokers.  In  a case  of  hand- 
fired  furnaces,  these  may  be  furnished  by 
the  boiler  manufacturer  or  sometimes 
separately.  The  brickwork  which  is  us- 
ually employed  for  lining  the  furnace  as 
well  as  for  supporting  the  boiler  overhead 
s generally  built  by  the  contractor  that 
Installs  the  complete  boiler  setting.  The 
furnace  lining  is  generally  of  special  fire 
brick  or  other  refractory  material  as  is 
the  fire  arch,  if  one  is  used. 

Manufacturers: 

American  Welding  Co.,  Carbondale,  Pa. 

Automatic  Furnace  Co.,  The.  1st  & 
Harshman  Sts.,  Dayton,  Ohio.  "Model 
Automatic." 

Brightman  Furnace  Co.,  2570  Broadway, 
Cleveland.  Ohio. 

Beggs  & Co.,  James,  36  Warren  St., 
New  York,  N.  Y. 

Burke  Furnace  Co.,  320  E.  North  Water 
St.,  Chicago,  111. 

Chicago.  Tile  Arch  Furnace  Co..  321  W. 
Austin  Ave.,  Chicago,  111. 

Cokal  Stoker  Co.,  1029-31  N.  Clark  St., 
Chicago,  111. 

Decarie  Boiler  & Incinerator  Co.,  3324- 
30  St.  Hubert  St.,  {Montreal,  Que., 
Can. 

Detroit  Stoker  Co.,  Woodward  & Hor- 
ton Aves.,  Detroit,  Mich. 

Green  Engineering  Co.,  East  Chicago, 
Jnd. 

Heine  Safety  Boiler  Co.,  5316  Marcus 
Ave.,  St.  Louis,  Mo. 

McClave- Brooks  Co.,  Poplar  St.  & Park 
PI.,  Scranton,  Pa. 

McMillan  & Co.,  James,  114  Clarkson  St., 
Chicago,  111. 

O’Brien  Boiler  Works  Co.,  John,  1601  N. 
11th  St.,  St.  Louis,  Mo. 

RILEY  STOKER  CO.,  SANFORD.— 9 
Neponset  St.,  Worcester,  Mass.  "Mur- 
phy." 

S & S Automatic  Grate  Co..  320  E.  North 
Water  St.,  Chicago.  III.  "Burke." 

Surface  Combustion  Co.,  368  Gerard  Ave., 
New  York.  N.  Y. 

Walsh  & Weldner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

FURNACES,  ELECTRIC.— In  general 
the  electric  furnace  is  an  apparatus  using 
electric  current  to  do  useful  thermal  work 
within  an  enclosed  space  such  as  heating 
substances,  melting  substances,  converting 
one  material  into  another,  or  heating  a 
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charge  until  its  ingredients  react  chemi- 
cally on  each  other.  However,  it  is  gen- 
erally restricted  to  such  apparatus  as  is 
designed  for  high  temperatures  only.  Elec- 
tric furnaces  can  use  direct  current,  but 
Alternating  current  is  usually  employed  be- 
cause it  has  no  unilateral,  or  chemically 
separative,  effects  and  because  it  is  more 
economical  and  convenient  to  transmit  and 
use.  The  useful  effect  depends  on  the  en- 
ergy or  wattage  consumed  by  the  furnace, 
and  not  on  the  voltage  or  amperage  of  the 
current. 

Principal  Classes.  Electric  furnaces  may 
be  conveniently  divided  into  arc  furnaces, 
resistance  furnaces  and  induction  fur- 
naces. The  arc  furnace  is  a type  of  fur- 
nace in  which  the  principal  source  of  heat 
is  a gap  across  which  the  current  jumps 
or  arcs,  passing  through  the  gas  or  vapor 
between  the  terminals.  To  render  it  ther- 
mally efficient  the  arc  is  struck  In  an  en- 
closed .space,  the  walls  of  which  prevent 
free  radiation  of  the  heat  of  the  arc.  The 
substance  to  be  heated  is  either  placed 
near  the  arc,  usually  beneath  it  (as  in  the 
arc-radiation  furnace,  such  as  the  Stas- 
sano  type),  or  is  made  one  of  the  termin- 
als of  the  arc,  being  then  heated  by  con- 
tact with  the  arc  and  by  the  current  pass- 
ing through  it  (arc-resistance  furnace, 
such  as  Girod  type).  In  the  Heroult  type 
of  furnace  the  metal  bath  lies  beneath  two 
electrodes  and  Itself  forms  an  intermedi- 
ate electrode  for  two  arcs  In  series,  or  lies 
beneath  three  electrodes  using  three- 
phase  current  and  forms  the  neutral  point 
of  the  circuit. 

The  electrodes  used  in  arc  furnaces  are 
gradually  consumed  or  evaporated,  so  that 
it  is  necessary  to  feed  the  electrodes  con- 
tinuously Into  the  furnace  to  maintain  the 
same  distances  between  the  arcing  points. 
This  is  usually  done  by  a motor-driven 
feeding  mechanism.  The  electrodes  are 
fed  into  the  furnace  through  the  top  or 
side,  or  in  a few  types  through  both  top 
and  side.  Many  types  are  made  to  tilt  or 
rock  on  their  base,  to  permit  pouring  the 
refined  or  molten  metal  instead  of  tapping 
it. 

In  the  resistance  furnace  the  energy  is 
converted  into  heat  by  the  passage  of  the 
current  through  a solid  or  liquid  resistor. 
The  electrical  energy  is  thus  transformed 
into  sensible  heat  at  100%  efficiency 
of  conversion.  The  resistor  may  be  a 
solid  block,  or  rod,  or  wire,  or  granulated 
solid  material,  or  a liquid  bath.  The  sub- 
stances to  be  heated  are  either  brought 
into  proximity  of  the  resistor,  under  the 
same  roof,  or  In  contact  with  it.  or  mixed 
in  with  it,  or  they  may  constitute  the  re- 
sistor itself.  Heat-treating  furnaces  are 
commonly  of  this  type,  using  granular  re- 
sistance material  in  troughs.  Almost  all 
muffle  and  small  furnaces  are  resistance 
furnaces  and  use  resistance  wire  or  rod. 

An  Induction  furnace  is  a type  of  fur- 
nace operating  on  the  principle  of  the  elec- 
tric transformer.  The  metal  bath  is  held 
in  a ring-shaped  crucible  or  hearth,  the 
core  of  the  transformer  passing  through 
the  hole  in  the  ring  so  that  the  bath  forms 
a one-turn  or  short-circuited  secondary 
circuit.  Consequently  the  bath  will  carry 
a high  current  at  a low  voltage,  and  will 
be  heated  In  the  same  manner  os  in  the 
resistance  furnace.  It  has  the  disadvantage 
of  a low  power- factor. 

Principal  Applications.  Among  the  most 
important  uses  of  the  electric  furnace  is 
in  the  production  of  high-grade  steel  and 
steel  alloys.  Steel  made  in  these  furnaces 
has  shown  a higher  strength  and  more  uni- 
form quality  than  that  made  in  the  fuel- 
fired  processes.  The  freedom  from  flaws 
shown  by  electric  steel  makes  it  particu- 
larly valuable  for  such  machine  parts  as 
are  subjected  to  repeated  stresses,  as 
shafts,  axles,  gears  or  other  rotating  parts. 
Under  impact  test  it  has  shown  a much 
greater  strength  than  open-hearth  steels. 
Electric  steels  can  be  poured  at  a higher 
temperature  in  a still  condition,  and  due 
to  this  characteristic  they  have  come  into 
use  for . thin  castings  which  could  not  be 
made  of  steel  molten  by  any  other  proc- 
ess. These  advantages  have  been  largely 
responsible  for  the  rapid  growth  of  the 
electric  furnace  industry. 

The  number  of  American  electric  steel 
furnaces  in  use  increased  from  155  in 
1917  to  330  in  1919,  about  113%,  and 
the  Increase  In  the  nine  years  since  1910 
was  about  2500%.  Their  total  capac- 
ity was,  in  1919,  about  1350  tons.  The 
total  output  of  electric  steel  and  alloy  steel 
ingots  and  castings  in  the  United  States 
In  1918  was  802,325  gross  tons.  No  exact 
data  are  yet  available  for  1919,  but  it  is 
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estimated  on  the  basis  of  an  8-hour  day 
that  the  output  was  about  1,215,000  short 
tons. 

Furnaces  for  the  melting  of  nonferrous 
metals  have  been  a recent  development  In 
the  metal  industry.  About  five  years  ago 
there  were  no  electric  brass-melting  fur- 
naces in  commercial  use.  In  1920  there 
were  a total  of  261  of  these  furnaces  in 
use.  They  have  shown  a greater  economy 
than  the  fuel-fired  furnaces,  the  net 
amount  saved  being  about  $5  to  $10  per 
ton.  They  produce  a metal  of  higher 
strength  as  well.  They  have  been  found 
particularly  successful  In  the  melting  of 
zinc  and  of  refractory  alloys,  such  as 
cupro-nickel,  which  Is  melted  in  the  United 
States  mint  at  less  than  half  the  cost  of 
melting  in  a fuel-fired  furnace.  In  the 
case  of  zinc  electric  melting  practically 
eliminates  the  loss  by  vaporization. 

Electric  furnaces  are  also  used  In  elec- 
trometallurgical and  electrochemical  proc- 
esses for  the  reduction  of  ores  and  the 
production  of  chemicals.  Many  compounds 
and  metals  cannot  be  produced  in  any 
other  way.  These  furnaces  found  one  of 
their  first  uses  in  the  manufacture  of  car- 
borundum, a valuable  artificial  abrasive, 
and  also  of  artificial  graphite.  All  the 
aluminum  produced  is  made  in  electric  fur- 
naces. as  are  calcium  carbide,  calcium 
cyanamlde,  alumina,  and  many  other  high- 
ly useful  compounds.  Electric  furnaces  are 
also  used  in  the  several  processes  for  the 
production  of  nitric  acid  from  the  atmos- 
phere, these  furnaces  being  of  a special 
arc  type.  Other  uses  for  electric  furnaces 
are  mentioned  in  the  detailed  subclassi- 
fled  entries  that  follow. 

FURNACES,  ELECTRIC,  ANNEALING. 

— To  produce  the  best  results  in  annealing 
It  is  necessary  to  accurately  control  the 
temperature  and  the  time  the  material  is 
in  the  furnace,  also  the  atmosphere  of  the 
furnace.  The  perfect  control  of  these  ele- 
ments possible  in  the  electric  furnace  Is 
one  of  its  chief  advantages.  The  furnace 
used  is  generally  some  form  of  the  resis- 
tance type.  The  furnaces  are  made  in  va- 
rious styles  and  sizes  from  the  small 
manually  operated  furnaces  to  the  con- 
tinuous, automatic  types  with  a capacity 
of  several  tons  per  hour. 

Manufacturers: 

Ajax  Electrotherm  ic  Corp.,  636  E.  State 
St.,  Trenton,  N.  J. 

Booth  Electric  Furnace  Co.,  326  W. 
Madison  St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Eaton  Electric  Furnace  Co.,  The,  Taun- 
ton, Mass.  “Eaton.” 

Electric  Furnace  Co.,  The,  Alliance, 
Ohio.  “Daily.” 

Electric  Furnace  Construction  Co..  908 
Chestnut  St.,  Philadelphia,  Pa. 
“Greaves-Etchells.  ” 

Electric  Heating  Apparatus  Co.,  123-125 
Sussex  Ave..  Newark,  N.  J.  “Hevi- 
Duty.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  All  electrical  equipment — 
heating  and  control — for  equipping  heat 
treating  furnaces.  See  description  un- 
der “Furnaces,  electric,  miscellaneous,” 
or  page  1208  for  survey  of  G-E  electric 
industrial  heating  equipment — Adv. 

Hayes.  Cart  I.,  Edge  wood,  R.  I. 

Holcroft  & Co..  555  Book  Bldg.,  Detroit, 
Mich. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304  Mon- 
adnock  Block,  Chicago,  111.  For  an- 
nealing small  work.  Vertical  cylin- 
drical furnaces  up  to  24  in.  diameter 
and  17  in.  deep,  for  110  or  220  volts. 
Life  of  heating  element,  5,000  hours. — 
Adv. 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union  Bank  Bldg.,  Pittsburgh,  Pa. 
“Moore.” 

Strong,  Carlisle  & Hammond  Co.,  The. 
Cleveland,  Ohio.  “S.  C.  & H.” 

Tate-Jones  & Co.,  Inc.,  Pittsburgh,  Pa. 

FURNACES,  ELECTRIC,  BRASS  AND 
OTHER  NONFERROUS  METAL.— The 

electric  furnace  for  melting  brass,  zinc  and 
other  nonferrous  metals  is  usually  of  the 
arc  or  resistance  type  and,  due  to  its  com- 
paratively srfiall  size,  is  generally  designed 
for  single-phase  power  supply.  Its  accu- 
rate control  of  the  furnace  atmosphere  is 
one  of  Its  chief  advantages,  as  this  pre- 
vents metal  losses  by  oxidization.  The 
closed  top  of  the  furnace  also  reduces  the 
losses  due  to  volatilization,  an  .important 


feature  in  melting  zinc  and  alloys  con- 
taining considerable  percentages  of  zinc. 

Manufacturers: 

Ajax  Electrothermlc  Corp.,  636  E.  State 
St.,  Trenton,  N.  J. 

Booth  Electric  Furnace  Co.,  326  W.  Mad- 
ison St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Electric  Furnace  Co.,  642  Book 
Bldg.,  Detroit,  Mich.  “Detroit.” 

Eaton  Electric  Furnace  Co.,  The,  Taun- 
ton, Mass.  “Eaton.” 

Electric  Furnace  Co.,  The,  Alliance, 
Ohio.  “Daily.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  principal  characteris- 
tics of  the  G-E  electric  furnace  for 
melting  non-ferrous  metals  and  alloys 
are:  Temperature  of  heat  generating 
source  controllable  at  will,  which  pre- 
vents formation  of  slag  cinders  and 
makes  metal  readily  recovered  without 
crushing  operation.  Heat  generated  is 
of  the  “soaking”  type,  uniformly  dis- 
tributed, and  any  workable  tempera- 
ture gradient  may  be  maintained,  be- 
tween charge  and  heat  source.  The 
charge  is  heated  from  all  sides.  Bath 


G-E  Electric  Furnace  and  Control 

Is  shallow  and  large  surfaces  are  ex- 
posed to  receive  heat  by  conduction  as 
well  as  radiation.  Has  normally  a re- 
ducing atmosphere,  which  may  readily 
be  made  neutral  or  oxidizing.  Automat- 
ic control  of  power  permits  one  man  to 
operate  several  furnaces.  Furnace  at- 
mosphere free  from  contaminating 
gases.  Dead  atmosphere  exists  in  fur- 
nace normally  as  there  is  practically 
no  circulation  of  air  through  furnace. 
Furnace  may  be  “forced,”  i.  e.,  heat 
may  be  fed  to  metal  as  fast  as  latter 
will  absorb  it  and  a high  rate  of  melt- 
ing results.  This  Company  builds  also 
electrical  equipment  for  any  type  of 
electric  arc  furnace.  (Bulletin  48710A.) 
See  adv.  pages  1203-1223. — Adv. 

Hamilton  & Hansell,  Inc.,  Park  Row 
Bldg.,  New  York,  N.  Y.  “Rennerfelt.” 

INDUSTRIAL  ELECTRIC  FURNACE 
CO,.  53  W.  Jackson  Blvd.,  Chicago.  111. 
“Snyder,”  “Von  Schlegell,”  “Indus- 
trial,” “Repelling  Arc.” 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union  Bank  Bldg.,  Pittsburgh,  Pa. 
“Moore.” 

Volta  Mfg.  Co.,  Ltd.,  Welland,  Ont., 
Can.  “Volta.”  , 

Wile  Electric  Furnace  Co.,  Pittsburgh, 
Pa.  “Wile.” 

FURNACES,  ELECTRIC,  HARDENING. 
— To  develop  the  best  physical  character- 
istics in  certain  steels  they  are  subjected 
to  heat-treating  processes  requiring  accu- 
rate control  in  their  various  stages.  Be- 
cause of  its  perfect  control  of  the  time  that 
the  material  is  in  the  furnace,  and  the 
temperature  and  atmosphere  of  the  fur- 
nace— the  important  elements  in  the  heat- 
treating  of  steels — the  electric  furnace  is 
found  to  be  particularly  adapted  to  these 
processes.  To  eliminate  need  for  a skilled 
operator  and  at  the  same  time  obtain  high- 
ly uniform  results,  they  are  sometimes 
built  completely  automatic.  In  these  types 
the  material  is  placed  on  cars  or  convey- 
ors at  the  mouth  of  the  furnace  and  car- 
ried continuously  through  the  hardening 
furnace,  quench  and  drawing  furnace,  the 
time  and  temperature  control  of  each  oper- 
ation being  entirely  automatic. 

Manufacturers: 

Ajax  Electrothermlc  Corp.,  636  E.  State 
St.,  Trenton,  N.  J.  (assay  and  other 
laboratory). 

Booth  Electric  Furnace  Co.,  326  W.  Mad- 
ison St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Electric  Furnace  Co.,  The,  Alliance, 
Ohio.  “Bally.” 

Electric  Heating  Apparatus  Co.,  123-125 
Sussex  Ave.,  Newark,  N.  J.  “Hevi- 
Duty.” 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  All  electrical  equipment — 
heating  and  control— for  equipping 
heat-treating  furnaces.  See  description 
under  “Furnaces,  electric,  miscellane- 
ous.”— Adv. 

Hayes,  Carl  I.,  Edgewood,  R.  I. 

Holcroft  & Co.,  555  Book  Bldg.,  Detroit, 
Mich. 

Hoskins  Mfg.  Co.,  Lawton  & Buchanan 
Sts.,  Detroit,  Mich. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304  Monad- 
nock  Block,  Chicago,  111.  Furnaces  for 
‘ use  with  the  Hump  method  for  the 
heat  treatment  of  steel.  Vertical  cy- 
lindrical muffle:  largest  size,  17  by  17 
in.,  wound  for  110  or  220  volts,  for  use 
up  to  1,800  deg.  F.  Life  of  heating 
element,  2,500  hours. — Adv. 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union  Bank  Bldg.,  Pittsburgh,  Pa. 
“Moore.” 

Tate-Jones  & Co.,  Inc.,  Pittsburgh.  Pa. 


FURNACES,  ELECTRIC,  LABORA- 
TORY.— The  electric  laboratory  furnace  is 
generally  a muffle  furnace,  the  heating 
elements  used  being  of  resistance  wire  or 
ribbon.  They  are  made  in  sizes  and  types 
suitable  for  use  in  the  dental  or  chemical 
laboratory,  heat-treating  iron  and  steel 
specimens,  enameling  jewelry,  fusing  opti- 
cal glass  and  similar  work  where  a high- 
temperature  small-capacity  furnace  is  de- 
sired. For  assay  and  like  work  there  is  an 
unusual  form  of  furnace  which  generates 
the  heat  by  inducing  eddy  currents  in  the 
material  being  heated  or,  if  this  is  a non- 
conductor, a conducting  crucible  is  used 
in  which  the  currents  are  induced. 

Manufacturers: 


Ajax  Electrothermlc  Corp.,  636  E.  State 
St.,  Trenton,  N.  J.  (Induction.)  “AJax- 
Northrup.” 


Warren,  Pa.  “Sepco.” 

Booth  Electric  Furnace  Co.,  326  W.  Mad- 
ison St.,  Chicago,  111. 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint/  “Edison.”  (See  display 
advertisement  on  pages  1292-3.) 

Electric  Heating  Apparatus  Co.,  123-125 
Sussex  Ave.,  Newark,  N.  J.  “Multiple 
Unit.” 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  Arsem  vacuum  fur- 
nace for  obtaining  very  high  tempera- 
tures. comprises  a heater  enclosed  in 
a vacuum  chamber.  Two  types  are  made, 
a vertical  type  and  a box  type.  The 
vacuum  chamber  is  of  steel  with  win- 
dows for  observation  of  heating.  Uses: 
Preparation  of  metals,  alloys  and  va- 
rious compounds;  determination  of 
melting  points  by  an  optical  pyrometer 
or  by  reference  to  the  furnace  cali- 
bration curves;  calibration  of  optical 
* pyrometers;  distillation  of  refractory 
substances  for  separation  or  purifica- 
tion; study  of  equilibrium  in  the  reac- 
tion depending  upon  the  pressure  of 
the  gaseous  phase.  (Bulletin  49711.) 
Also  an  electric  muffle  furnace  for  tem- 
peratures up  to  850  degrees  C.,  espe- 
cially adapted  for  heat-treating  carbon 
steels  and  for  laboratory  and  experi- 
mental uses.  (Bulletin  69706.)  See 
adv.  pages  1203-1223. — Adv. 

Hamilton  & Hansell.  Inc.,  Park  Row 
Bldg.,  New  York,  N.  Y.  “Rennerfelt.” 

Hanovia  Chemical  & Mfg.  Co.,  Chestnut 
St.  & New  Jersey  Railroad  Ave.,  New- 
ark N.  J. 

Heidbrink  Co.,  The,  420  S.  6th  St.,  Min- 
neapolis. Minn.  “Maves.” 

Hoskins  Mfg.  Co.,  Lawton  & Buchanan 
Sts.,  Detroit,  Mich. 


INDUSTRIAL  ELECTRIC  FURNACE 
CO.,  53  W.  Jackson  Blvd.,  Chicago.  111. 
“Snyder,”  “Von  Schlegell,”  “Indus- 
trial,” “Repelling  Arc.” 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia.  Pa. 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,” 
“Pelton.” 

Pittsburgh  Electric  Furnace  Corp.,  714- 
Union  Bank  Bldg.,  Pittsburgh,  Pa. 
“Moore.” 

White  Dental  Mfg.  Co.,  The  S.  S.,  211  S. 
12th  St.,  Philadelphia,  Pa.  (for  fusing 
porcelain)  “S.  S.  White.” 
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FURNACES,  ELECTRIC,  MISCELLA- 
NEOUS. — This  classification  is  intended  to 
Include  those  types  of  furnaces  not  sepa- 
rately classified  herewith.  These  include 
such  furnaces  as  for  production  of  alum- 
inum, calcium  carbide,  carborundum,  graph- 
ite, and  other  electrochemical  products: 
also  furnaces  for  fusing  quartz,  glass  and 
other  refractory  substances.  Where  an  ex- 
tremely high  temperature  is  necessary 
such  furnaces  are  of  the  arc  type;  where 
more  moderate  temperatures  suffice  and 
where  constancy  and  very  accurate  control 
of  temperature  are  needed  the  resistance 
type  of  furnace  is  usually  employed. 

Manufacturers: 


Ajax  Electrothermic  Corp.,  636  E.  State 
St.,  Trenton,  N.  J. 

Beckman  ft  Linden  Engineering  Corp., 
604  Mission  St.,  San  Francisco,  Cal. 
(ore  smelting.) 

Booth  Electric  Furnace  Co.,  326  W.  Mad- 
ison St.,  Chicago,  111. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Electric  Furnace  Co.,  642  Book 
Bldg.,  Detroit,  Mich.  “Detroit.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint.”  “Edison.”  (See  display  ad- 
vertisement on  pages  1292-3.) 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St„  Philadelphia,  Pa. 
“Greaves-Etchells.” 

Electric  Heating  Apparatus  Co.,  123-125 
Sussex  Ave.,  Newark,  N.  J.  “Multiple 
Unit.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  For  heat-treating  process- 
es requiring  temperatures  from  900  to 
1,800  degrees  F.,  such  as  hardening, 
drawing  and  annealing  of  carbon  steels, 
drawing  high-speed  steels,  annealing 
brass  and  copper  and  baking  vitreous 
enamels,  this  company  has  developed 
electric  heating  units  and  automatic 
temperature  control  for  equipping 
either  horizontal  or  vertical  cylindrical 
furnaces.  The  advantages  of  heat- 
treating  furnaces  so  equipped  are  auto- 
matic control  of  temperature,  giving 
minimum  temperature  variation  in  the 
furnace,  maximum  rate  of  heating  the 
charge,  maximum  efficiency  in  heat 
treating,  and  elimination  of  scale  due 
to  oxidation.  Heat  treating  problems 
should  be  referred  to  industrial  heat- 
ing specialists  in  the  nearest  G-E  of- 
fice. See  page  1223.  This  company 
has  developed  also  an  electric  furnace 
for  melting  non-ferrous  metals  and  al- 
loys and  electrical  equipment  for  any 
type  of  electric  arc  furnace.  (Bulletin 
48710A.) — Adv. 

Hamilton  & Hansell,  Inc.,  Park  Row 
Bldg.,  New  York,  N.  Y.  “Rennerfelt.” 

Hayes,  Carl  I.,  Edgewood,  R.  I. 

Hoskins  Mfg.  Co.,  Lawton  & Buchanan 
Sts..  Detroit,  Mich. 


INDUSTRIAL  ELECTRIC  FURNACE 
CO.,  63  W.  Jackson  Blvd.,  Chicago.  111. 
“Snyder.”  “Von  Schlegell,”  “Indus- 
trial,” “Repelling  Arc.” 

Pelton  & Crane  Co.,  The.  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,”  “Pel 
ton.” 


FURNACES,  ELECTRIC,  STEEL.— The 
value  of  the  electric  furnace  in  the  steel 
industry  was  not  appreciated  until  about 
1915  when  it  came  into  use  in  the  manu- 
facture of  special  alloy  steels  and  steel 
castings.  Since  then  their  use  has  In- 
creased rapidly;  In  1916  there  were  in  use 
in  the  world  213  electric  steel  furnaces, 
while  in  1920  their  number  had  increased 
to  over  1400.  Some  idea  of  their  efficiency 
may  be  obtained  from  the  results  of  a test 
of  18  arc- type  furnaces  for  melting  steel 
for  castings  conducted  during  the  entire 
year  1918;  these  results  showed  that  the 
power  consumed  varied  from  635  to  840 
kw-hrs.  per  ton  melted,  which  is  consid- 
erably lower  than  In  the  early  designs. 
There  are  a large  variety  of  steel  furnaces 
used  utilizing  the  arc,  resistance  and  In- 
duction principles.  They  vary  in  capacity 
from  less  chan  one  ton  to  over  10  tons  at 
one  charge.  Most  of  the  furnaces  operate 
on  three-phase  or  single-phase  a-c.  cir- 
cuits. For  steel  foundries  they  have  the 
advantage  of  producing  steel  castings  ex- 
ceptionally free  from  blow  holes,  fissures 
and  other  flaws  and  very  dense  and  hom- 
ogeneous in  texture;  their  use  has  prac- 
tically eliminated  spoilage  In  such  castings 
and  resulted  in  a decidedly  superior  qual- 


* 

ity  product.  Their  use  in  steel  works  has 
produced  carbon  and  alloy  steels  of  un- 
excelled purity  and  strength,  and  resulted 
in  decided  saving  of  tungsten,  molybde- 
num, chromium  and  other  expensive  met- 
als used  in  alloying  certain  steels,  which 
in  the  open-hearth  or  other  fuel-fired  fur- 
naces were  to  a large  extent  oxidized  or 
burned  out.  (For  further  details  as  to 
processes  and  results,  see  Furnaces,  elec- 
tric, development  and  status  of). 


Manufacturers: 


Booth  Electric  Furnace  Co.,  326  W.  Madi- 
son St.,  Chicago,  111. 

Crowley  Co.,  John  A.,  120  Liberty  St., 
New  York,  N.  Y.  “Gron  wall -Dixon.” 

Detroit  Electric  Furnace  Co.,  642  Book 
Bldg.,  Detroit,  Mich.  “Detroit.” 

Greene  Electric  Furnace  Co.,  1602  Hoge 
Bldg.,  Seattle,  Wash.  “Greene.” 

Hamilton  & Hansell,  Inc.,  Park  Row 
Bldg.,  New  York,  N.  Y.  “Rennerfelt.' 

INDUSTRIAL  ELECTRIC  FURNACE 
CO..  53  W.  Jackson  Blvd.,  Chicago.  111. 
“Snyder,”  “Von  Schlegell,”  “Indus- 
• trial,”  “Repelling  Arc.” 

Leavitt  & Co.,  C.  W.,  30  Church  SL,  New 
York,  N.  Y.  “Girod.” 

Ludlum  Electric  Furnace  Corp.,  Water- 
vliet,  N.  Y.  *%*idlum.” 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union  Bank  Bldg.,  Pittsburgh,  Pa. 
“Moore.” 

United  States  Steel  Corp.,  71  Broadway, 
New  York,  N.  Y.  “Heroult.” 

Volta  Mfg.  Co.,  Ltd.,  Welland,  Ont.,  Can. 


“Volta.” 

Vom  Baur,  C.  H..  60  Church  St.,  New 
York,  N.  Y.  "Vom  Baur.” 

Webb  Electric  Furnace  Corp.,  30  Church 
St.,  New  York,  N.  Y.  “Webb.” 
Whiting  Corporation,  Harvey,  Ills. 

Wile  Electric  Furnace  Co.,  Pittsburgh, 
Pa.  “Wile.” 


FURNACES,  SOLDERING.— See  Fire 
pots,  electrician’s;  also  Fire  pots,  electric. 


descriptive  advertisement  under  Fuses, 
cartridge,  non-renewable.) 

ECONOMY  FUSE  & MFG.  CO.,  2717 
Greenview  Ave.,  Chicago,  111.  (See  dis- 
play adv.  page  1289.) 

ECONOMY  FUSE  & MFG.  CO.  OF 
CANADA,  LTD.,  Unity  Bldg.,  Mont- 
real, Que.,  Can. 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio.  “Efficiency.” 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

ESSEX  MFG.  CO.,  117  Mulberry  St, 
Newark,  N.  J. 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
St.,  Chicago,  111.  (See  display  adver- 
tisement on  page  1291.) 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  advertisement 
on  page  1278.) 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Pierce  Fuse  Corp*.  Buffalo,  N.  Y. 

Pierce  Fuse  Corp.  of  Canada,  Ltd.,  8 
Lewis  St.,  Bridgeburg,  Ont.,  Can. 
“Pierce.” 

Ree-Nu-It  Electric  Mfg.  Co.,  958  Acush- 
net  Ave.,  New  Bedford,  Mass.  “Ree- 
Nu-It.” 

SNOW  & CO..  E.  W.,  Rochester.  N.  Y. 
Snow  fuse  links  have  Underwriters* 
standard  dimensions  for  any  renewable 
fuse.  Are  interchangeable  with  the 
following  makes  of  renewable  fuse 
cases:  Economy — Union — Buss — J.  M. 
or  N o a r k — G.  E. — Chase — Shawmut. 
(Pierce  from  61  amps,  and  up.)  From 


FUSE  ADAPTERS,  BASES,  BLOCKS. 
BOXES,  CAPS.  CLIPS.  FERRULES,  RE- 
MOVERS, SHELLS,  TESTERS,  TONGS. 
— See  Adapters,  fus6;  Bases,  cutout,  for 
cartridge  fuses;  Bases,  cutout,  for  open 
link  fuses;  Bases,  cutout,  for  plug  fuses* 
Blocks,  fuse;  Boxes,  cutout  or  fuse;  Caps, 
fuse;  Clips,  fuse;  Ferrules,  fuse;  Removers, 
fuse;  Shells,  fuse;  Testers,  fuse;  Tongs, 
fuse,  high-tension;  Tongs,  fuse,  low  or 
medium-tension. 

FUSE  LINKS  OR  RENEWALS.— These 
are  fusible  elements  of  definite  rating  In- 
sertable  in  the  renewable  types  of  cart- 
ridge and  plug  fuses  to  replace  an  element 
that  has  “blown.”  For  the  cartridge  type, 
which  is  the  most  used  of  renewable  fuses, 
there  are  made  three  types  of  renewals 
but  these  are  not  interchangeable.  The 
link  type  consists  of  a bare  fuse  strip,  us- 
ually of  special  shape  and  designed  to  be 
used  with  fuse  terminals  and  enclosure  of 
corresponding  rating;  the  enclosed  re- 
newal consists  of  a separately  enclosed 
link  designed  to  be  used  only  within  an 
outer  enclosure  apd  terminals  of  the  same 
rating,  thus  virtually  constituting  a cart- 
ridge fuse  within  a cartridge  fuse;  the 
multiple  renewal  consists  of  two  or  more 
links  intended  to  be  used  successively  as 
one  after  another  Is  blown.  For  the  plug 
type  renewable  fuse  there  are  also  three 
types  of  renewals  corresponding  in  a gen- 
eral way  to  the  foregoing  and  likewise  not 
Interchangeable.  All  renewals  should  be 
purchased  only  from  the  manufacturer  of 
the  particular  type  of  renewable  fuse  used 
or  from  his  authorized  agents.  This  clas- 
sification does  not  include  fuse  links  for 
open-link  fuses;  for  these  see  Fuses,  link. 

Manufacturers: 


“Snow**  Fuse  Link 

illustration  of  Class  35  to  60  amp.  link, 
It  will  be  noted  that  this  type  of  link 
affords  a great  saving,  in  that  it  is 
slotted.  This  makes  it  unnecessary  to 
remove  ybur  bolts  or  screws  from  your 
renewal  fuse.  The  smaller  renewal 


“Snow”  Fuse  Link 


links,  from  3 to  60  amps,  have  one  end 
bent  at  an  angle,  ready  for  Insertion 
Into  fuse  casing.  Every  fuse  link  thor- 
oughly inspected;  carrying  capacity 
rating  stamped  on  each  link  guaran- 
teed accurate.  Made  In  all  sizes  from 
3 to  600  amps..  250  volts. — Adv. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

FUSE  MOUNTINGS,  HIGH-TENSION. 
— These  mountings  are  made  for  use  with 
chemical  or  special  fuses  to  be  inserted  in 
high-tension  lines.  The  mountings  consist 
of  a suitable  base,  usually  with  steel  pins 
at  each  end  on  which  pin  type  porcelain 
insulators  are  mounted.  The  top  of  the 
insulator  is  provided  with  the  contact- 
making and  fuse-holding  device  and  also 
lugs  for  connecting  and  soldering  the  line 
wire.  Several  different  types  of  mount- 
ings are  made,  the  form  depending  on  the 
type  of  fuse,  voltage  of  circuit  and  the 
framework  or  support  on  which  the  fuse 
is  to  be  placed. 


Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  I1L 

Becker  Electric  Works,  3056  Lincoln 
Ave.,  Chicago,  111. 

Brach  Mfg.  Co.,  L.  S.,  127  129  Sussex 
Ave.,  Newark,  N.  J. 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

BUSSMANN  MFG.  CO.,  3819  N.  23rd  St.. 
St.  Louis,  Mo.  “Buss.” 

Canadian  General  Electric  C<v>  Ltd.,  212 
King  St.,  W.*,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont.,  Can. 

Chase -Shawmut  Co.,  The,  Newburyport, 
Mass.  “Shawmut.” 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 
16th  Sts..  Chicago.  111.  “Union.” 

D ft  W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  L (See 


Manufacturers: 

SCHWEITZER  & CONRAD,  INC.,  4431 
Ravenswood  Ave.,  Chicago,  111.  “S  ft 
C.” 

FUSE  WIRE  AND  STRIP.— Wire  or 
strips  of  fusible  metal  for  insertion  in  fuse 
or  cutout  bos 68  designed  for  open-link 
fuses.  The  wire  is  of  varying  sizes  ac- 
cording to  the  current  It  is  designed  to 
carry  without  fusing;  common  ratings 
available  range  from  % ampere  to  200 
amperes.  Fuse  strip  is  furnished  in  stand- 
ard widths  of  H and  1 inch  and  different 
thickness  to  give  nominal  current  ratings 
from  50  to  1000  amperes.  Both  fuse  wire 
and  strip  are  usually  made  up  on  spools, 
containing  5 lbs.  in  the  larger  sizes.  Their 
use  as  open  fuses  is  diminishing  because 
of  the  great  superiority  of  enclosed  fuses. 

To  a limited  extent  aluminum  wire  is 
used  for  fuse  elements  where  a smaller 
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volume  of  metal  Is  desired  and  where  a 
higher  blowing  temperature  is  not  objec- 
tionable, as  In  the  case  of  expulsion  fuses. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products. — Adv. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

BUSSMANN  MFG.  CO.,  St.  Louis,  Mo. 
“Buss"  fuse  wire  and  strip  are  care- 
fully tested  and  guaranteed  to  be  uni- 


“Buss”  Fuse  Wire 

form.  “Buss"  fuse  wire  is  made  in 
all  capacities  from  % to  200  amperes. 
“Buss"  fuse  strip  is  made  in  all  capac- 
ities from  60  to  1000. — Adv. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Chase-Shawmut  Co.,  The,  Newbury* 
port.  Mass.  “Shawmut." 

Halstead  Wire  Co.,  Inc.,  132  Front  St., 
Rome,  N.  Y. 

Harvard  Electric  Co..  626  W.  Van  Buren 
St.,  Chicago,  111. 

Johns- Pratt  Co.,  The.  566  Capitol  Ave., 
Hartford,  Conn. 

KELLARK  ELECTRIC  MFG.  CO.,  3940- 
46  Easton  Ave.,  St.  Louis.  Mo. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  advertisement 
on  page  1278.) 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City. 
N.  Y. 

Ree-Nu-It  Electric  Mfg.  Co.,  958  Acush- 
net  Ave.,  New  Bedford,  Mass.  “Ree- 
Nu-It." 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Blow-Rite."  “Reliable." 

SMITH  & MCCRORKEN.  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.)— Adv. 

FUSED  SALT8. — Chemical  compounds 
which  are  solid  at  ordinary  temperatures, 
but  are  melted  for  the  purposes  of  elec- 
trolysis. When  melted  they  become  con- 
ducting, and  can  be  used  as  liquid  electro- 
lytes. 

FUSED  QUARTZ. — Produced  by  fusing 
pure  sand  (99.5  per  cent  S10»)  by  means 
of  heat  generated  by  a current  passing 
through  carbon  rods  embedded  in  the  sand. 
The  fusion  and  working  of  the  material 
can  now  be  controlled  to  produce  a large 
variety  of  molded  and  blown  shapes. 

FUSEGUARD. — Trade  name  for  fuses 
and  box es  for  electrical  purposes  manufac- 
tured by  the  Electric  Fuseguard  Co.,  Inc., 
60  Shipman  St.,  Newark,  N.  J. 

FUSES. — Electrical  fuses  are  intentional- 
ly weakened  spots  introduced  in  a circuit, 
designed  to  fuse  or  melt  from  overheating 
due  to  excess  current,  thus  opening  the 
circuit  before  the  excess  current  can  dam- 
age any  other  part  of  the  wiring  or  appa- 
ratus forming  the  circuit.  They  are  a 


When  writing  to  manufacturers  please 
mention  the 
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purely  protective  device  and  require  re- 
placement In  whole  or  in  part  after  hav- 
ing operated.  Melting  of  the  fuse  is  us- 
ually accompanied  bj^a  puff  of  vaporised 
metal,  which  has  led  to  the  melting  of  the 
fuse  being  called  “blowing"  of  the  fuse. 

Development,  The  first  fuses  used  In 
the  earliest  low-voltage  direct-current 

consequent0*  anpS-1  ^the^olU"^ 

SSteJs 

reduce  the  heat  of  the  molten  metal,  lc^d* 
tin  or  some  alloy  with  a low  fusing  point 
wSs  uid?  but  such  fuses  had  the  draw- 
Sick  of  being  too  soft  and  too  easily  dam- 
aged when  the  contact  nutsweretlght- 
Aned  The  next  step  was  to  use  alloy 
fuses  with  hard  copper  tips  °r  termimOs 
forming  the  “open  link  type  still  some- 
what used  in  certain  districts  where  in- 
spection requirements  are  no* 

As  the  price  of  aluminum  was  reduced 
this  material  was  used  largely  for  fuses 
, as  it  had  a high  conductivity  (thus  r educ- 
ing the  amount  of  metal  fuse),  a reason- 
ably low  melting  point,  and  almost  com- 
plete vaporization  of  the  metal  fused. 

It  was  found  that  the  use  of  open  fuses 
resulted  in  considerable  fire  hazard  and 
occasionally  also  in  accidents.  When  the 
fuses  blew  globules  of  molten  metal  at 
high  temperature  were  scattered  around 
and  occasionally  came  in  contact  with  in- 
flammable material,  igniting  it  and  start- 
ing a fire.  In  many  cases  also,  when  re- 
placing open  fuses  on  a live  circuit,  the 
link  would  fall  across  the  terminals  and 
blow  in  the  face  of  the  person  trying  to 
replace  the  fuse.  The  outcome  of  these 
conditions  led  to  the  recognition  of  the  dis- 
advantages of  the  open  type  and  resulting 
in  the  development  of  the  enclosed  type  of 
fuse  in  which  the  element  is  surrounded  by 
a tube,  usually  of  fiber  or  other  insulating 
material,  which  is  filled  with  a nonconduct- 
ing powder  that  serves  to  absorb  the  mol- 
ten or  vaporized  metal  when  the  fuse 
blows;  this  powder,  by  absorbing  the  gases 
formed,  relieves  the  pressure  and  also 
chills  and  extinguishes  the  arc  between 
the  ends  of  the  fusible  element.  This  type 
of  fuse  came  to  be  known  as  the  cartridge 
type  and  gradually  replaced  the  open  type. 

Another  type  of  the  enclosed  fuse  de- 
veloped was  the  plug  type,  making  use  of 
a small  cup  of  porcelain  within  which  the 
fusible  wire  serves  to  connect  the  center 
contact  with  the  outer  metal  screw  shell, 
the  plug  having  the  same  dimensions  as 
the  Edison  medium  screw-shell  lamp  base. 
This  type  was  rapidly  introduced  for  the 
ordinary  lighting  branch  circuits  on  pan  el - 

KnarHn 


In  1905  the  present  National  Electrical 
Code  Standard  dimensions  were  adopted, 
replacing  the  different  standards  of  va- 
rious manufacturers,  and  rendering  differ- 
ent makes  pf  fuses  interchangeable.  This 
was  a great  step  in  advance,  as  it  tended 
to  eliminate  the  multitude  of  sizes  form- 
erly used.  The  standardization  at  first  ap- 
plied to  fuses  for  up  to  600  amperes  on  250 
volts  and  up  to  400  amperes  on  600  volts, 
but  was  later  extended  to  600  amperes, 
600  volts.  Code  specifications  have  not 
been  adopted  above  the  latter  current  and 
voltage,  but  several  manufacturers  list  601 
to  1000-amp.  enclosed  fuses,  for  either  250 
or  600  volts.  The  former  type  of  miscel- 
laneously dimensioned  fuses  are  known  as 
“Old  Code"  fuses  and  some  types  of  them 
can  still  be  secured  for  use  in  certain 
cutout  bases  which,  though  nonstandard, 
had  come  into  considerable  use. 

As  larger  electric  motors  came  into  use, 
their  circuits  had  to  be  protected  by  larger 
fuses  and  these,  of  course,  were  quite  ex- 
pensive when  of  the  cartridge  type.  Since 
overloads  are  much  more  common  on  mo- 
tor than  on  lighting  circuits,  it  was  not 
Infrequent  to  have  the  stock  of  large  cart- 
ridge fuses  exhausted  at  a critical  time 
when  power  was  needed. . Electrical  in- 
spectors found  that  electricians  were  try- 
ing to  meet  this  double  problem  by  short- 
circuiting  the  fuse  terminals  or  soldering 
a piece  of  bare  fuse  wire  between  the  end 
caps  or  ferrules,  thus  defeating  the  very 
purpose  for  which  a cartridge  fuse  was 
used.  Some  ten  years  ago  a few  types  of 
cartridge  fuses  were  introduced  in  which 
the  manufacturer  designed  the  cartridge 
in  such  a way  that  it  could  be  easily 
opened  by  the  user  after  the  fuse  element 
had  blown  and  a new  one  inserted  in  place 
of  it,  thus  making  the  fuse  (after  reclos- 


ing the  cartridge)  again  serviceable;  this 
type  was  called  the  reftllable  or  renewable 
cartridge  fuse,  as  contrasted  with  the 
standard  N.  E.  C.  cartridge  fuses,  which 
were  purposely  designed  to  be  nonrenew- 
able by  the  user  and  had  to  be  returned 
to  the  manufacturer  to  be  taken  apart  and 
rebuilt,  if  the  enclosing  case  and  termin- 
als were  not  to  be  thrown  away  even 
though  undamaged. 

A long  and  stubborn  controversy  ensued 
between  the  advocates  of  the  nonrenew- 
able and  the  renewable  types  of  fuses.  On 
the  one  hand,  it  was  contended*  that  it 
would  be  hazardous  to  permit  any  user 
to  take  a fuse  apart  and  reassemble  it 
without  knowledge  of  the  many  important 
details  entering  into  the  construction  of  a 
safe  fuse;  it  was  alsq  declared  that  no  de- 
sign could  adequately  safeguard  against 
improper  fuse  refilling.  On  the  other  hand, 
it  was  claimed  that  suitable  designing  of 
renewable  fusds  had  already  shown  by  the 
reports  of  Inspectors  that  the  hazard  had 
actually  been  decreased  because  the  low 
cost  of  fuse  renewal  eliminated  the  temp- 
tation to  short-circuit  or  improperly  refill 
the  fuse;  numerous  tests  were  said  to 
prove  that  well  built  renewable  fuses  ful- 
filled all  of  the  test  requirements  of  stand- 
ard N.  E.  C.  nonrenewable  fuses.  After 
many  years  of  discussion  and  even  liti- 
gation the  claims  of  the  renewable  type 
fuse  were  recognized  and  in  December, 
1919,  several  makes  of  these  fuses  were 
formally  approved  for  general  use. 

All  types  of  N.  E.  C.  enclosed  fuses, 
whether  nonrenewable  or  renewable,  in 
order  to  secure  approval  by  the  National 
Board  of  Fire  Underwriters,  are  required 
to  carry  10  per  cent  overload  indefinitely 
without  a rise  in  temperature  of  more  than 
70°  C.  (126°  F.)  above  atmosphere,  and  on 
50  per  cent  overload  must  open  within 
specified  times,  varying  from  one  minute 
for  the  30-ampere  to  15  minutes  for  the 
600-ampere  size.  They  must  also  give  sat- 
isfactory performance  under  short-circuit 
test.  Manufacturers  meeting  Underwrit- 
ers’ requirements  are  permitted  to  affix 
the  label  “Und.  Lab.  Insp."  to  their  pro- 
duct. 

Fuses  for  above  600  volts  are  ordinarily 
classed  as  high-voltage  and  are  of  several 
types.  Some  are  powder-filled  and  simi- 
lar in  design,  to  N.  E.  C.  fuses,  others  of 
the  expulsion  type  where  one  end  of  the 
tube  is  left  open  and  the  force  of  the  ex- 
plosion assists  in  opening  the  circuit,  and 
still  others  filled  with  a liquid  tending  to 
extinguish  the  arc.  The  choice  of  a suit- 
able type  depends  largely  on  the  location 
and  on  the  service  requirements  to  be  met. 

Application.  Fuses  have  preference  over 
circuit  breakers  in  most  locations  outside 
of  switchboards,  because  their  cost  is  low- 
er and  the  arcing  parts  are  wholly  en- 
closed in  all  modern  types.  Also,  there  is 
no  possibility  of  the  fuse  getting  out  of 
order,  as  It  has  no  moving  parts.  As  a 
precaution  against  derangement  of  the 
breaker,  a fuse  of  larger  capacity  is  usual- 
ly installed  in  series  with  a circuit  break- 
er, except  in  the  very  large  sizes. 

The  renewable  fuse  Is  usually  of  heav- 
ier and  more  expensive  construction  than 
the  nonrenewable  and  its  first  cost  is  greater, 
but  the  refills  are  comparatively  Inexpen- 
sive. For  a circuit  where  the  current  fluc- 
tuates widely,  as  on  some  motor  loads,  the 
renewable  type  is  therefore,  considerably 
cheaper,  as  the  total  cost,  after  two  or 
three  "blows,"  is  lower  than  It  would 
have  been,  had  nonrenewable  fuses  been 
used.  The  latter  are  more  economical  on 
lighting  and  similar  steady  circuits  with 
rare  overloads  or  short-circuits,  because 
of  their  lower  first  cost. 

Mica-top  Edison  plug  fuses  are  used  on 
125-volt  circuits  or  on  125-250-volt  three- 
wire  circuits  with  grounded  neutral,  up  to 
30  amperes  only.  They  are  also  made  in 
the  renewable  types  and  must  meet  simi- 
lar tests  to  those  prescribed  for  enclosed 
fuses  of  the  cartridge  type,  to  receive  the 
approval  of  the  Underwriters'  Laborator- 
ies. 

Automobile  fuses  and  stamped -link  fuses 
are  other  forms  which  do  not  differ  radi- 
cally from  those  already  described. 

There  is  sometimes  a misunderstanding 
regarding  the  requirements  for  safety  on 
different  voltages  and  ampere  capacities. 
Any  fuse  suitable  for  a certain  voltage  may 
safely  be  used  on  any  lower  voltage  and 
will  then  have  an  added  factor  of  safety. 
It  requires  no  more  copper  to  carry  a cer- 
tain amount  of  current  on  600  volts  than 
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on  250,  but  the  terminals  should  be  spaced 
farther  apart  and  the  casing  should  be 
larger  in  diameter  in  order  to  overcome 
increased  tendency  of  the  higher  voltage 
to  maintain  an  arc  when  the  fuse  is  blown. 
Clean  and  firm  contact  is  desirable  in  all 
fuse  mountings  to  prevent  unnecessary 
and  injurious  development  of  heat. 

Some  idea  of  the  magnitude  of  the  fuse 
branch  of, the  industry  can  be  obtained 
from  the  annual  production  of  fuses  In 
the  United  States.  Although  accurate  fig- 
ures are  not  available,  it  is  known  that 
many  millions  of  fuses  are  made  each  year. 
In  1920  the  total  production  of  all  types 
was  estimated  as  valued  at  about  $7,000,- 
000. 

FUSES,  AUTOMOBILE.— Automobile 
fuses  protect  the  battery  of  the  automo- 
bile, as  well  as  tfi^  apparatus  they  are 
connected  with,  from  heavy  overloads  due 
to  grounds  or  short-circuits.  They  are 
principally  cartridge  fuses  and  the  many 
sizes  run  from  %x*4  inch  to  the  standard 
2x%  in.  National  Electrical  Code  type.  The 
most  commonly  used  types  are  inclosed  In 
glass  tubing.  A few  gasoline  automobiles 
use  small  link  fuses.  The  Society  of  Auto- 
motive Engineers  has  adopted  as  standard 
two  commercial  sizes  of  glass  fuses, 
1 in.  and  1MsX%  in.,  each  to  be  made 
in  10,  20,  and  30-ampere  ratings,  for  25 
volts  or  less.  Electric  vehicles  usually 
operate  on  considerably  higher  voltages 
and  should  be  equipped  with  N.  E.  C.  cart- 
ridge fuses.  Revision  of  the  above  stand- 
ards is  now  under  consideration,  with  the 
probability  of  further  simplification. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.’* 

BUSSMANN  MFG.  CO..  St.  Louis,  Mo. 
“Buss”  auto  fuses  are  approved  by 
Underwriters'  Laboratories  in  all  sizes 
recognized  by  the  Society  of  Automo- 
tive Engineers.  Fusible  element  is 


“Boss"  Auto  Fuse 


absolutely  guaranteed  against  corro- 
sion. All  ferrules  are  brass,  nickel  fin- 
ished, and  have  amperage  stamped 
thereon.  Made  in  glass  tube,  fiber 
tube,  or  link  types,  in  any  amperage 
from  1 to  30. — Adv. 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Chase-Shawmut  Co.,  The.  Newbury- 
port,  Mass.  “Shawmut." 

CHICAGO  FUSE  MFG.  CO.,  Laflin  & 
15th  Sts..  Chicago,  111. 


Commercial  Enclosed  Fuse  Co.,  1317 
Willow  Ave.,  Hoboken,  N.  J.  “Com- 
mercial.*' 


D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

ECONOMY  FUSE  & MFG.  CO.,  2717 
Greenview  Ave.,  Chicago,  111.  See  dis- 
play adv.  page  1289. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Interstate  Electric  Co.,  356  Baronne  St., 
New  Orleans,  La.  “Service.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn.  “Noark.” 


KILLARK  ELECTRIC  MFG.  CO.,  3940- 
46  Easton  Ave.,  St.  Louis,  Mo. 
Klrkman  Engineering  Corp.,  484-490 
Broome  St.,  Nejv  York,  N.  Y.  “K-E.” 
Monarch  Refillable  Fuse  Co.,  Jamestown 
N.  Y.  “Monarch. *' 


trical  fuses  in  that  they  are  not  intended 
to  fuse  and  thus  protect  a circuit,  but  they 
become  heated  to  a high  temperature  and 
thereby  ignite  a bftsting  charge  either  di- 
rectly or  indirectly.  The  cap  or  fuse  is  a 
short  tube  partly  filled  with  an  explosive 
powder:  the  wire  leads  run  into  the  tube 
through  a sulphur  plug  and  into  the  pow 
der.  Bridging  the  terminals  of  the  two 
lead-in  wires  is  a fine  high-resistance  wire 
which  heats  to  a high  temperature  when 
the  current  passes  through,  thereby  ignit- 
ing the  charge.  Platinum  was  first  used 
for  this  wire  but  cheaper  materials  are 
now  employed.  Delay  caps,  which  have  a 
time  lag  before  firing,  are  similar  to  the 
regular  or  Instantaneous  caps  but  have  a 
very  uniform  and  slow  burning  fuse  which 
supplies  the  time  lag.  For  manufacturers, 
see  Detonators,  electric  blasting. 

Manufacturers: 

Aetna  Explosives  Co..  Inc.,  120  Broad- 
way, New  York,  N.  Y.  “Lion.” 

Atlas  Powder  Co.,  140  N.  Broad  St., 
Philadelphia,  Pa. 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 
15th  St.,  Chicago,  111.  “Union.” 

Du  Pont  de  Nemours  & Co.,  E.  I.,  Du 
Pont  Bldg.,  Wilmington,  Del.  “Vic- 
tor,” “Pul  Up.”  “U.  S.  Standard.” 

New  York  Blasting  Supply  Co.,  11  Broad- 
way, New  York,  N.  Y. 

FUSES,  CARTRIDGE,  NONRENEW- 
ABLE.— Enclosed  type  fuses  in  which  the 
element  is  contained  in  an  insulating  tube 
with  end  closures,  which  is  called  the  cart- 
ridge and  in  which  the  element  cannot  be 
replaced  by  the  user  after  it  has  “blown” 
and  broken  the  circuit.  In  this  classifica- 
tion are  included  especially  such  cartridge 
fuses  as  are  National  Electrical  Code 
Standard.  These  are  made  in  the  ferrule- 
contact  type  up  to  60  amperes  for  circuits 
of  250  and  600  volts,  and  in  the  knife-blade- 
contact  type  in  ratings  from  61  to  600  amp. 
on  250  and  600  volts.  F*uses  for  circuits 
up  to. 600  volts  have  a larger  distance  be- 
tween  contacts  than  those  for  circuits  up 
to  250  volts.  Surrounding  the  fuse  link  Is 
a porous  filling  retained  by  the  cartridge 
and  provided  to  extinguish  the  arc  formed 
by  the  blowing  of  the  fuse. 

Nonrenewable  cartridge  fuses  that  are 
^ E.  c-  s*  are  also  made  in  limited 
quantities  especially  to  fit  cutout  bases 
or  fuse  blocks  whose  terminal  contacts, 
spacing  distances,  and  other  dimensions 
no  ionger  conform  to  present  Code  stand - 
^re  comrnonly  designated 
a*  old  9,ode  and  are  of  restricted  appli- 
vnit« n ,car tridge  fuses  rated  up  to  2500 
volts  and  to  100  amperes  are  also  made  for 
limited  use  on  special  2300-volt  motor  cir- 
cuits; several  dimensions  for  the  same 

ratings  and  several  styles  of  terminals  are 
None  of  these  fuses  are  as  widely 
interchangeable  as  the  standard  NEC 
fuses.  * • 

these  cartridge  fuses  can  in  most 

® r, ne,< rC V rn e<1  t0  the  manufacturer  to 
entirree?ylenew  fuse"81  '°WCr  that  of  an 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N J 

Becker  Electric  Works,  3056  Lincoln 
Ave.,  Chicago,  111. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

BUSSMAN  MFG.  CO.,  St.  Louis.  Mo. 
’Buss”  cartridge  nonrenewable  fuses 
are  approved  by  the  Underwriters’ 
Laboratories  In  all  sizes  and  labeled 
Und.  Lab.  Inspected.”  (Fuses  larger 
than  600  amp.  are  not  tested  or  listed 
by  the  Underwriters’  Laboratories.) 


Pierce  Fuse  Corp.,  Buffalo.  N.  Y. 

Trico  Fuse  Mfg.  Co.,  1009  Coldspring 
Ave.,  Milwaukee,  Wis.  “Trico.” 
United  Electric  Supply  Co.,  1250  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Volk  Mfg.  Co.,  The,  Westport,  Conn. 
“Victor.” 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 


“Buss’*  Ferrule  Type  Non- Renewable 

Fuse 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 
Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

FUSES,  BLASTING. — Blasting  fuses,  al- 
so called  blasting  caps  or  detonators,  dif- 
fer radically  from  all  the  ordinary  elec- 


Ferrule  contact  type  (first  illustration) 
are  made  in  sizes  from  1 to  60-amp. 
Knife  blade  type  (illustration  at  left), 
from  65  to  1000  amp.,  has  all  parts  riv- 
eted. No  screws  to  come  loose  or  fall 
out.  Fusible  element  is  riveted  and 
soldered.  The  construction  is  such  as 
to  always  assure  positive  alignment  of 


blades.  The  design  of  strip  used  in  all 
“Buss”  nonrenewable  fuses,  from  8- 
amp.  to  1000-amp.,  is  an  exclusive 
“Buss”  feature  (see  illustration  at 
right).  This  strip  makes  the  “Buss” 
fuse  the  coolest  operating  fuse  and  en- 
ables us  to  guarantee  that  each  and 


“Buss” 
Knife 
Blade 
Type  Non- 
renew  able 
Fuse 


Showing 
Design  of 
Fuse  Strip 
Used  In 
“B  u s s” 
Nonrenew- 
able Fuses. 


every  “Buss”  fuse  will  operate  under 
any  overload  without  burning  or  char- 
ring the  fiber  tube. — Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chase-Shawmut  Co.,  The,  Newbury- 
port,  Mass.  “Shawmut.1* 

CHICAGO  FUSE  MFG.  CO.,  1501  W.  15th 
St.,  Chicago,  111.  Union  non-arcing,  en- 
closed fuses  are  designed  to  ensure 
the  coolest  normal  running  tempera- 
ture, compatible  with  safe  and  noise- 
less operation  under  severe  overloads. 
All  Union  parts  strictly  conform  to  the 
Underwriters’  specifications.  An  ex- 


“Unlon”  Enclosed  Fuse,  Ferrule  Type 


cellent  quality  of  fibre  tubing,  special 
alloy  fuse  wire  and  strip  are  employed, 
and  the  filling  Is  compounded  and 
treated  to  assure  proper  dissipation  of 
the  heat  and  positive  neutrality  to 
electric  current,  even  under  action  of 
the  arc,  and  is  free  from  effects  of  at- 
mospheric moisture.  Union  non-re- 
newable fuses  in  all  N.  E.  Code  sizes: 
ferrule  type  from  3 to  60  amps.,  250 
or  600-volt;  and  knife  blade  type  from 


“Union”  Enclosed  Fuse,  Knife- Blade 
Type 


61  to  1000  amps.,  either  voltage. 
Union  non-renewable  fuses  can  be  re- 
filled at  moderate  cost,  in  this  com- 
pany’s refilling  department,  these  fuses 
also  being  approved  by  the  Under- 
writers’. Union  non-arcing,  enclosed 
fuses,  for  Old  Code  cutouts,  are  avail- 
able in  all  principal  types  for  250,  500, 
2500  and  6000  volt  circuits,  in  all  stand- 
ard ampere  capacities. — Adv. 

Commercial  Enclosed  Fuse  Co.,  1317  Wil- 
low Ave.,  Hoboken,  N.  J.  “Commer- 
cial.” 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 
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D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 
The  manufacturers  of  D & W Fuses 
have  incorporated  the  soundest  of  en- 
gineering principles  in  the  design  and 
construction  of  each  individual  fuse, 
and  the  closest  attention  is  given  to  all 
details.  The  result  is  a fuse  that^has 
an  accurate  blowing  point  and  that, 
therefore,  protects  equipment  under  the 
most  exacting  conditions.  The  range 
of  sizes  is  from  1 to  1,000  amps,  on 
all  standard  voltages.  Enclosed  fuse 
cutouts,  fuse  boxes,  service  switches, 
links,  'clips,  terminals  and  all  types  of 
fuse  accessories  are  manufactured,  en- 
abling the  user  to  standardize  equip- 
ment with  D & W.— Adv. 

ECONOMY  FUSE  & MFG.  CO.,  2717 
Greenview  Ave.,  Chicago,  111.  This  com- 
pany’s “Arkless”  fuses  are  of  the  high- 
est type  of  National  Electrical  Code 
Standard  nonrenewable  cartridge  fus- 
es. This  line  Is  one  of  the  oldest  and 
most  widely  known  enclosed  fuses  man- 


Sectional  View  Knife-Blade  Type  “Ark- 


less” Indicating  Fuse 

ufactured  under  the  supervision  and  la- 
bel service  of  Underwriters’  Labora- 
tories. The  novel  feature  of  “Arkless” 
fuses  is  the  positive  mechanical  indi- 
cator, which  gives  an  unmistakable  me- 
chanical indication  when  the  fuse  has 
blown.  “Arkless”  fuses  are  made  in  a 
full  line  of  standard  ratings  up  to  600 
amps,  in  both  ferrule  and  knife-blade 
types  for  250-volt  and  600-volt  circuits. 
See  display  adv.  page  1289. — Adv. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

ESSEX  MFG.  CO..  117  Mulberry  St., 
Newark,  N.  J.  “Essex.” 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
St.,  Chicago,  III.  “National.”  (See 
display  advertisement  on  page  1291.) 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

Harvard  Electric  Co..  -625  W.  Van  Buren 
St.,  Chicago,  111. 

Interstate  Electric  Co..  356  Baronne  St.. 
New  Orleans,  La.  "Service.” 

Johns- Pratt  Co.,  The.  555  Capitol  Ave., 
Hartford,  Conn.  “Noark.” 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
48  Easton  Ave.,  St.  Louiis,  Mo. 
Killark  safety  fuses  (one-time  N.E.C. 
Standard)  have  been  featured  by  this 
company  as  having  qualities  which 
make  them  more  economical  than  re- 
newable fuses  based  on  average  blow 
outs  of  all  fuses  during  a year’s 
period.  Statistics  kept  show  that  aver- 
age fuse  replacements  are  less  than 
15%  per  year  and  that  41%  of 
all  fuses  used  would  have  to  be  re- 
placed every  year  before  a saving 
would  be  effected  by  any  but  a one- 
time fuse. — Adv. 

Kirkman  Engineering  Corp.,  484-490 
Broome  St.,  New  York.  N.  Y.  “K-E.” 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
Long  Island  City,  N.  Y.  N.  E.  C. 


Metropolitan  Non -Renewable  Fuse 


standard  enclosed  fuses  in  complete 
range  of  sizes  from  1 to  600  amp.,  250 
and  600  volts. — Adv. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont.. 
Can. 

Monarch  Refillable  Fuse  Co.,  Jamestown, 
N.  Y.  “Monarch.” 

Motor  Protector  Mfg.  Co.,  47  Kearny  St., 
San  Francisco,  Cal. 

SNOW  & CO.,  E.  W..  29  W.  Water  St., 
Rochester,  N.  Y. 

Trenton  Electric  & Conduit  Co.,  Tyler 
& Canal  Sts.,  Trenton.  N.  J. 

TRUMBULL  VANDERPOEL  ELECTRIC 
MFG.  CO.,  Bantam,  Conn. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 
Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

Wind  man- Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

FUSES,  CARTRIDGE,  RENEWABLE. 
— These  fuses  correspond  in  dimensions 
and  rating  to  the  nonrenewable  type  listed 


above,  but  they  are  designed  so  that  the 
fusible  element  may  be  readily  renewed  by 
the  user  with  suitable  renewal  elements 
supplied  by  the  manufacturer.  The  car- 
tridge and  terminals  may  be  used  repeat- 
edly with  new  renewal  elements.  In  this 
way  considerable  economy  is  effected,  espe- 
cially in  the  larger  sizes  of  fuses,  which 
accounts  for  the  popularity  of  this  type 
since  it  was  introduced.  These  cartridge 
fuses  may  be  divided  into  three  general 
subtypes  according  to  the  character  of  the 
fuse  element  used.  Most  manufacturers 
make  a link  type  renewal  element  that  is 
easily  secured  to  the  terminals  and  may  or 
may  not  have  a filling  material  between  the 
element  and  cartridge.  In  another  type 
the  fuse  link  is  enclosed  In  a compact 
separate  enclosing  shell  provided  with  end 
contacts,  the  entire  enclosed  renewal  be- 
ing  readily  inserted  in  the  outer  cartridge: 
this  provides  double  protection  for  the  fuse 

«il!iVoiInu  tSe  th^d  type  the  fuse  contains 
several  links  which  can  be  placed  in  cir- 

fusedin  successIon  as  one  after  another  is 

About  a dozen  makes  of  renewable  cart- 

rTr^t-Slfw8  h,a\e  £een  found  after  test  by 
K?dt?”'Tlt/,erf  Laboratories  to  conform  to 
t l ,^T!remerta  of  the  National  Elec- 
i ' .supplemented  by  those  of  the 

Laboratories  Code;  these  requirements 
A!t?1se/eat,lires  as  will  Insure  that  the 
whfnh^J11.  func‘1°"  'or  the  purpose  for 
which  it  is  used  In  the  circuit,  namely  its 

r?H«£rC£ectlon  tr0lP  curi*ents  exceeding  its 
rating  by  more  than  10  per  cent.  The 
higher  the  percentage  of  excess  current 
the  more  rapidly  the  fuse  must  melt  and 
without  destroying  the  carSfdge  or 

req uiremen tsSand 

J^a^a^®n^f®^y®le^06tittande^lfncu{L0or,at 

eriy  An  »mni  a^’  to  refl»  it  Improp- 
alwavsAh^ai?f 8Upply  °f  renewals  should 

...rt  fi  SMaTiX"1™1*' 

Manufacturers: 

y&gss%£:  r&B «- 

BUSSMANN  MFG  CO  t 

suss-S 

tr3 

newed  without  the  . n , re" 

ends  permanently  atta<§fed 

S S3 

A perfect  clamping  of  link 
and  a recess  in  cap  takes 
expeiled  metal  from  cart! 
rtd&e.  Charring  0f  fiber 
practically  eliminated,  be- 
cause  full  length  cap  as- 
sures  100%  contact ; projec 

rnn  J VaP  aSSUres  Positive 

M C?p  beinS  held  by 

vihMMb  °Ck#  Chp  prevents 
vibration  from  loosening 

the  contact;  recess  in  cap 
taking  excess  metal,  pre- 
yfats  from  injuring  con- 
tact points.  Knife  blade 
*atf  ,eft)  is  made 
with  metal  cap  holding  ring 
inside  the  fiber  tube. 

V Shrinking  or  swelling  of  a 

fiber  tube  causes  its  inside 
diameter  to  contract; 
therefore,  the  more  the 
fiber  shrinks  or  swells,  the 
tighter  the  ring  is  held,  and 
the  fittings  do  not  become 
loose  or  permit  the  escape 
of  flame  and  gases.  Ter- 
“Buss”  minals  cannot  possibly  be 
Knife  Blade  out  of  line.  “Buss”  re- 
Renewable  newal  links  (15  amp  and 

Fuse  larger)  are  made  with  two 


or  more  narrow  sections.  When  the 
fuse  Is  subjected  to  a very  heavy  over- 
load or  short  circuit,  only  the  narrow 


“Buss”  Ferrule  fyp®  Renewable  Fuse 

sections  burn  out.  This  reduces  to  a 
minimum  the  amount  of  metal  vola- 
tized,  preventing  the  development  of 
excessive  pressures,  which  might  ex- 


“Buss”  Renewal  Fuse  Link 

plode  the  case,  and  deviate  the  neces- 
sity for  an  arc-extinguishing  filler.— 
Adv. 

Chase-Shawmut  Co.,  The,  Newbury- 
poirt,  Mass.  “Shawmut.” 

CHICAGO  FUSE  MFG.  CO..  1501  W.  15th 
St.,  Chicago,  111.  Union  renewable 
fuses  are  rugged,  simple,  economical, 
and  embody  the  best  practices  in  re- 
newable fuse  construction.  Made  in 
two  types.  The  type  B.  ferrule  contact, 
for  0-60  amperes,  In  250  or  600  volts, 
has  many  important  mechanical  fea- 
tures. (1)  Fixed  brass  parts  are  se- 
curely attached  to  fibre  tubing.  (2) 
The  fuse  is  carefully  designed  mechani- 
cally and  is  absolutely  accurate  elec- 
trically; the  strength  of  construction 
and  simplicity  of  design  being  the  most 
important  features.  (3)  Fuse  will 


“Union”  Renewable  Fuse,  Type  B 


stand  indefinite  renewal.  Renewal  is 
easily  effected  by  unscrewing  caps  on 
both  ends  of  fuse,  the  washers  which 
hold  link  firmly  in  position  will  then 
drop  out  or  are  easily  removed.  (4) 
Heavy  metal  parts  ensure  cool  running. 
Official  tests  on  both  30  and  60  amp. 
sizes,  proved  that  their  temperatures 
run  much  below  the  limits  permitted 
by  the  National  Board  of  Fire  Under- 
writers. The  Union  type  E,  knife 
blade  contact,  possesses  the  inherent 
qualities  typical  of  all  Union  fuses. 
This  illustration  shows  parts  of  fuse 
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“Union”  Renewable  Fuse,  Type  E 


exposed.  Among  Its  many  advantages 
are,  (1)  Metal  ferrules  are  securely 
riveted  to  the  tubing.  (2)  In  making 
renewals  this  connection'  is  not  dis- 
turbed, all  changes  being  made  between 
long-wearing  metal  surfaces.  (3)  Fuse 
contains  but  few  parts,  and  these  are 
easily  assembled,  which  saves  time  and 
expense  in  renewing.  (4)  The  knife 
blade  is  held  firmly  In  place,  with  just 
enough  flexibility  to  allow  perfect  con- 
tact in  clip.  (5)  A screw  driver  is  all 
that  is  required  in  making  a renewal 
The  Union  Type  E,  is  made  in  all  N.  E 
Code  standard  sizes,  65-600  amps..  250 
or  600-volt  circuits.  All  Union  N.  E.  C. 
standard  renewable  fuses  are  approved 
by  the  Underwriters’  Laboratories.  Inc., 
for  both  250  and  600-volt  service.—- 
Adv. 


Cooley  Mfg.  Co.,  98  Park  PI.,  New  York, 
N.  Y.  “Koo-Lee.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

Daum,  A.  F.,  Pittsburgh,  Pa.  “Ideal.” 

ECONOMY  FUSE  & MFG.  CO..  2717 
Greenview  Ave.,  Chicago,  111.  This  com- 
pany has  taken  the  leading  part  in  the 
development  of  reliable  and  economical 
renewable  fuses,  in  popularizing  their 
use,  and  in  securing  the  recognition  of 
their  full  merit  by  inspection  and  Code 
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authorities  and  . insurance  interests.  It 
has  spared  neither  pains  nor  expense 
in  these  efforts  to  the  end  that  substan- 
tial economies  and  greater  safety  might 


Sectional  View  Ferrule  Type. 


result  in  the  general  use  of  enclosed 
fuses.  That  the  industry  has  appre- 
ciated these  services  in  its  interest  is 
shown  from  the  fact  that  this  company 
is  by  far  the  largest  manufacturer  of 
renewable  cartridge  fuses.  Our  fuses 
are  appropriately  called  “Economy’' 
fuses  because  their  use  results  in  an 
average  saving  of  about  80  per  cent  in 
the  annua)  fuse  maintenance  cost  as 
compared  with  one-time  fuses.  The 
cost  of  the  renewal  links  is  low  and  it 
is  easy  to  keep  a stock  of  renewals  on 
hand  for  each  size  of  fuse  used.  The 
design  of  the  fuse  is  such  that  when  a 
link  has  blown,  the  cartridge  can  be 
Quickly  opened,  the  proper  renewal 
link  inserted,  the  cartridge  reclosed 
and  the  complete  fuse  replaced  in  the 
circuit.  Accurate  rating  of  the  links 
is  secured  by  special  care  in  their  man- 
ufacture and  by  the  unique  “Drop-Out” 
construction  originated  by  this  com- 
pany. In  this  design  of  link  the  fuse 
strip  has  two  restricted  portions  or 
narrow  bridges  between  which  the 
metal  is  considerably  widened.  When 
an  overload  or  short  circuit  occurs, 
onlv  thp  metal  in  the  restricted  por- 
tions of  the  link  fuses  and 
the  larger  intermediate 
section  drops  out  of  the 
circuit  in  metallic  form, 
introducing  a substantial 
gap  and  effectively ' open- 
ing the  circuit  without 
arcing.  Because  only  the 
small  amount  of  metal  at 
the  bridges  is  volatilized, 
the  pressure  created  in 
the  fusa  tube  is  relatively 
small,  hence  there  is  no 
need  for  a nonconduct- 
ing powder  filler  common- 
ly used  in  one-time  fuses. 
Economy  Fuses  are  made 
in  both  ferrule  and  knife- 
blade  types  in  a full  line 
of  current  ratings  up  to 
600  amps,  in  both  260 -volt 
and  600-volt  types.  They 
are  National  Electrical 
Code  Standard  in  every 
respect  and  were  the  first 
line  of  renewable  cart- 
ridge fuses  approved  in 
all  capacities  by  Under- 
writers’ Laboratories  em- 
ploying an  inexpensive 
bare  link  for  restoring  a 
blown  fuse  to  original  effi- 
ciency. The  fact  that 
Economy  Fuses  have  been 
Sectional  View* ‘approved”  by  the  public 
Knife- Blade  and  millions  have  been 
Type  Fuse  used  for  nearly  ten  years 
in  every  class  of  service  and  for  the 
protection  of  all  industries  is  ample 
proof  of  their  safety,  dependability,  and 
service.  See  adv.  page  1289.— Adv. 

ECONOMY  FUSE  & MPG.  CO.  of  Can- 
ada. Ltd.,  Unity  Bldg.,  Montreal,  Que., 
Can.  “Economy.” 

Electric  Fuseguard  Co.,  Inc.,  60  Ship- 
man  St..  Newark.  N.  J.  “Fuseguard.” 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street,  Chicago,  111.  Only  renewable 


Ferrule  Type 


fuse  that  is  built  to  take  surges  in  the 
line  and  still  maintain  proper  rating 
under  rules  of  Underwriters’  Associa- 
tion. It  is  not  necessary  to  overload 


this  particular  fuse  to  handle  high 
starting  torque  of  induction  motors. 
Only  one  renewable  powder-packed 


Knife  Blade  Type 


cartridge  can  be  used  at  a time.  Job- 
bers and  distributors  everywhere.  See 
display  adv.  page  1291. — Adv. 

Johns-Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford,  Conn.  “Noark.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  advertisement 
on  page  1278.) 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y.  “Yankee.” 

MULTIPLE  ELECTRIC  PRODUCTS  CO., 
INC.,  450  Fourth  Ave.,  New  York,  N.  Y. 

“Atlas  4-in-l”  arc  the 
only  multiple-element 
type  renewable  fuses 
made.  Four  fuses,  of 
same  amperage,  arc  con- 
tained in  each  shell. 
When  No.  1 blows  take 
fuse  from  clips,  pull  down 
numbered  ferrule,  give 


quarter  turn  to  No.  2 
and  continue  until  all 
four  are  blown.  When  all 
are  blown,  return  cart- 
ridge to  jobber  or  district 
office  to  be  exchanged  for 
cartridge  containing  four 
unblown  fuses.  Amperage 

is  stamped  in  ferrule 

and  also  printed  on  wrap- 
Atlas  Re-  per;  250  and  300-volt  sizes, 

newable  Approved  by  Underwrit- 

Fuse  ers  and  I^actory  Mutual  s 

Laboratories.  As  there  is 
no  depreciation,  Atlas  fuses  offer 
cheap,  simple,  definite  system  of  fuse 
maintenance. — Adv. 

Monarch  Reft  liable  Fuse  Co.,  Jamestown, 
N.  Y.  “Monarch.” 

Perfect  Reflllable  Fuse  Co.,  Brooklyn,  N. 
Y.  “Chief.” 

Pierce  Fuse  Corp.,  752  Main  St.,  Buf- 
falo, N.  Y. 

Pierce  Fuse  Corp.  of  Canada,  Ltd.,  8 
Lewis  St.,  Bridgeburg,  Ont.,  Can. 

SNOW  & CO..  E.  W.,  Rochester,  N.  Y. 
Enclosed  Fuses,  National  Electrical 
Code  Standard  dimensions,  from  1 to 
600  amps.,  both  250  and  600  volts.  These 
fuses  are  especially  desirable  for  use 
in  large  public  buildings,  hospitals,  ho- 
tels, department  stores,  factories,  etc., 
on  account  of  the  refilling  feature.  This 
offers  a worth  while  saving  to  users 
where  the  electric  line  is  subject  to 
frequent  overloads,  with  the  conse- 
quent burning  out  of  the  fuses.  Ulus- 


“Snow”  Enclosed  Fuse 

tration  above  shows  knife-contact  type, 
made  in  twenty-five  capacities,  61  to 
600  amps.,  250  volts.  Also  made  in 
twenty- five  capacities,  61  to  600  amps., 
600  volts.  The  ferrule  type  of  fuse, 
also  reflllable,  is  made  of  the  best  ma- 
terial and  designed  to  stand  up  under 


severe  service.  There  are  thirty-eight 
capacities  made  in  this  type,  nineteen 
designed  for  250  volts,  1 to  60  amps., 
and  nineteen  for  251  to  600  volt  circuit, 
1 to  60  amps.  All  fuses  built  to  Na- 
tional Electrical  Code  Standard  dimen- 
sions. This  company  also  refills  all 
makes  and  styles  of  enclosed  fuses. 
This  service  means  a great  saving  to 
large  users  of  fuses. — Adv. 

Star  Fuse  Co.,  Inc.,  168  Centre  St.,  New 
York.  N.  Y.  “Star.” 

Trlco  Fuse  Mfg.  Co.,  1009  Coldspring 
Ave.,  Milwaukee,  Wis.  “Trico.” 

United  States  Fuse  Co.,  Buffalo,  N.  Y. 

Volk  Electric  & Mfg.  Co.,  Inc.,  Grand 
Central  Terminal,  New  York,  N.  Y. 
“Volk.” 

Volk  Mfg.  Co.,  The,  Westport,  Conn. 
“Victor.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

FUSES,  DISTRIBUTING-TRANSFORM- 
ER,  PRIMARY.— See  Cut-Outs,  fusible 
primary. 

FUSES,  GLASS  TUBE.— Enclosed  fuses 
of  small  current-carrying  capacity  In  which 
the  casing  of  the  fuse  is  of  glass.  They 
are  used  to  protect  pilot  light,  instrument 
and  similar  circuits  on  switchboards:  for 
automobile  fuses  of  not  over  50  volts;  for 
rosettes  and  attachment  plugs  of  the  fused 
types;  and  for  other  low- voltage  circuits 
of  ratings  to  about  30  amperes,  and  110  or 
220-volt  circuits  not  exceeding  3 amperes. 
Glass  tube  fuses  are  inexpensive  and  show 
whether  the  fuse  is  blown  or  not.  They 
cannot  be  used  for  high-currents  or  high 
voltages. 

Manufacturers: 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco.  Cal. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 

A vo  XTAuforlr  "NT  T 

Bryant  Electric' Co!,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

BUSSMANN  MFG.  CO..  3819  N.  23rd  St.. 
St.  Louis,  Mo.  “Buss.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Chase-Shawmut  Co.,  The,  Newbury- 
port.  Mass.  “Shawmut.” 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 
16th  Sts.,  Chicago,  111.  “Union.” 

ECONOMY  FUSE  & MFG.  CO..  2717 
Green  view  Ave.,  Chicago,  111.  See  dis- 
play adv.  page  1289. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplalnes  St.,  Chicago,  111.  “Three 
E.” 

ESSEX  MFG.  CO.,  117  Mulberry  St.. 
Newark,  N.  J. 

Hi -Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland,  Ohio.  “Hl-Voltage.” 

Interstate  Electric  Co.,  356  Baronne  St., 
New  Orleans,  La.  “Service.” 

Johns -Pratt  Co.,  The,  555  CapUo)  Ave., 
Hartford,  Conn.  “Noark.” 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
46  Easton  Ave.,  St.  Louis,  Mo. 

Railway  & Industrial  Engineering  Co., 
Greensburg,  Pa.  (“R.  and  I.  E.”  high 
tension). 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

Trico  Fuse  Mfg.  Co.,  1009  Coldspring 
Ave.,  Milwaukee.  WIs.  “Trico.” 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St- 
Philadelphia.  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

FUSES,  HIGH  TENSION,  CHEMICAL. 
— One  of  the  most  effective  forms  of  fuse 
for  the  protection  of  high-voltage  circuits 
consists  of  a glass  tube  of  proper  length 
and  diameter  within  which  is  mounted  a 
short  fuse  at  the  upper  end.  The  fuse  is 
held  in  tension  by  a spiral  spring  secured 
at  the  bottom  end.  The  tube  is  filled  with 
an  arc-quenching  .liquid,  such  as  carbon 
tetrachloride,  which  has  a dielectric 
strength  of  about  250,000  volts  per  inch. 
When  the  fuse  melts  the  spring  contracts 
very  suddenly  and  opens  a gap  of  6 to  12 
Ins.  or  more  In  the  circuit,  the  arc  being 
extinguished  by  the  liquid.  The  fuses  must 
be  mounted  in  a vertical  position,  and  are 
carried  in  spring  clips  so  as  to  be  readily 
removable  by  insulated  tongs.  In  small 
sizes  they  are  suitable  for  use  up  to  33,000 
volts.  Special  designs  have  been  developed 
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for  indoor  and  outdoor  use  in  circuits  up 
to  115,000  volts  and  for  currents  up  to  400 
amperes. 

Manufacturers: 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

Economy  Fuse  & Mfg.  Co.  of  Canada, 
Ltd.,  Unity  Bldg.,  Montreal,  Que., 
Can.  “Economy." 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  advertisement 
on  page  1278.) 

PACIFIC  ELECTRIC  MFG.  CO.,  827-833 
Folsom  St.,  San  Francisco,  Cal. 

SCHWEITZER  & CONRAD,  INC.,  4431-39 
Ravenswood  Ave.,  Chicago,  111.  The 
construction  of  the  S & C high  poten- 
tial fuse  is  remarkably  simple.  The 
glass  tube  contains  a spiral  spring,  the 
lower  end  of  which  is  connected  to  the 
bottom  ferrule.  The  upper  end  of  the 
spring  connects  to  a terminal.  At- 


S & C High  Potential  Fuse 

tached  to  this  terminal  is  the  fuse 
element  and  a non-corrosive  very  high 
resistance  wire  of  high  tensile  strength, 
both  wires  passing  through  a cork. 
The  upper  ends  of  the  fuse  wire  and 
the  high  resistance  wire  are  attached 
to  a cap  on  the  top  ferrule.  The  only 
function  of  the  high  resistance  wire  is 
to  hold  the  spring  in  tension.  It  car- 
ries practically  no  current  and  “blows” 
at  the  same  time  as  the  fuse  element 
proper.  A flexible  copper  cable  joins 
the  lower  ferrule  and  upper  terminal 
to  which  the  spring  is  attached,  the 
spring  carrying  no  current.  At  the  top 
of  the  spring  and  just  below  the  cork 
is  a funnel-shaped  liquid  director.  The 
glass  tube  is  filled  with  a non-inflam- 
mable liquid  of  extremely  high  dielec- 
tric strength.  This  liquid  has  none  of 
the  objectionable  characteristics  of  oil 
and  in  addition  is  one  of  the  most  effec- 
tive fire  extinguishing  liquids  known. 
The  construction  of  the  fuse  as  outlined 
above  applies  to  the  moderate  capacity 
fuses.  Fuses  of  large  capacity  differ 
slightly  in  that  the  fuse  clement  proper 
is  mounted  in  a special  explosion  cham- 
ber provided  at  the  upper  end  of  the 
fuse,  and  this  chamber  is  so  designed 
that  excessive  pressures  are  confined 
to  this  space  and  not  imposed  upon  the 
glass  tube.  The  melting  of  the  fuse 
wire  releases  the  spiral  spring  which 
instantaneously  contracts,  drawing  the 
upper  fuse  terminal  down  towards  the 
bottom  of  the  tube,  thus  introducing  a 
very  large  gap.  At  the  same  time  the 
liquid  extinguishes  the  arc  and  inter- 
rupts the  current  flow,  the  action  being 
accelerated  by  the  liquid  director  which ' 
is  drawn  down  with  the  spring  and 
which  forces  the  liquid  directly  onto  the 

* moving  terminal.  Since  the  dielectric 
strength  of  the  liquid  Is  about  250,000 
volts  per  In.,  the  gap  between  the  top 
ferrule  and  the  top  end  of  the  sub- 
merged spring  gives  an  enormous  factor 
of  safety.  The  ease  with  which  the 
SAC  Fuse  operates  is  really  remarkable. 
In  from  eighty  to  ninety  per  cent,  of 
“blows.”  the  fuse  simply  operates  in 
the  manner  described,  without  arcing 
or  other  distress  whatsoever.  In  cases 
of  severe  “blows”  on  dead  short  cir- 
cuits on  systems  of  large  capacity  the 
fuse  sometimes  vents  through  a cap  on 
the  upper  end  provided  for  that  pur- 
pose, but  even  then  there  Is  little  arcing 
or  evidence  of  distress.  The  small 
amount  of  liquid  thrown  off  is  not  in- 
flammable and  soon  evaporates.  It  Is 
but  very  raralx indeed  that  the  glass 
tube  is  broken  In  Operation,  the  average 
being  <£f»!derat>lyVps  than  1%.  Be- 
cause of  the  large  Aen  space  between 
the  top  ferrule  aj m the  spring,  blown 
fuses  are  readily  distinguished.  The 
proper  trade  name  is  “S&C  Fuse.** — 
Adv. 

FUSES.  HIGH-TENSION,  EXPULSION. 
— For  1100  or  2200  volts  it  was  found  dan- 
gerous to  use  fuses  unless  they  were 
covered  up.  and  if  they  were  placed  In  an 
air-tight  box  they  were  apt  to  rupture  the 
box  by  the  force  of  the  explosion  that  oc- 


curred from  the  gases  formed  by  the  blow- 
ing of  the  fuse.  The  natural  development, 
when  venting  the  fuse  box,  was  to  so  place 
the  vent  that  the  gases  in  expanding 
caused  a draft  through  the  vent  that  blew 
out  the  arc.  This  development  led  to  the 
expulsion  fuse  that  has  been  built  in  many 
forms.  A typical  modem  design  utilizes 
a fuse  tube  open  at  one  end  so  that  when 
the  fuse  blows  the  metallic  vapors  are  ex- 
pelled from  the  open  end  and  successfully 
extinguish  any  arc  Incident  to  the  blow- 
ing of  the  fuse.  The  fuse  tube  is  so  placed 
that  the  open  end  projects  beyond  the  con- 
tact Jaw  so  that  there  is  no  danger  of 
the  expelled  vapors  coming  into  contact 
with  the  metallic  parts  of  the  block.  Ex- 
pulsion fuses  are  suitable  for  voltages  ud 
to  about  70,000  volts. 


Manufacturers: 

Bowie  Switch  Co.,  ^Nevada  Bank  Bldg., 
. San  Francisco,  Cal. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
advertisement  on  page  1260. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  TD327  Expulsion 
Fusible  Cutouts,  a combined  expulsion 
fuse  and  disconnecting  switch.  De- 
signed primarily  for  the  protection  of 
transformer  banks  when  no  primary 
switches  are  provided.  Made  for  out- 
door service  up  to  50  amp.  and  70,000 
volts  capacity.  Described  with  other 
G-E  equipment  for  a complete  outdoor 
substation  in  Bulletin  47706A.— See  adv. 
pages  1203-1223.— Adv. 

HI- VOLTAGE  EQUIPMENT  CO.,  Cleve- 
land, Onio.  Manufacturers  of  air 
break  switches,  lightning  arresters, 
choke  coils,  high  voltage  fuses,  dis- 
connecting switches,  outdoor  bus  sup- 
ports, steel  sub-station  structures, 
crossarms.  Hi-Voltage  Fuses  are  of 
either  the  horn  gap  type  for  open  link 
fuses  or  glass  cartridge  fuses  or  of 
the  expulsion  type.  The  expulsion 
type  fuse  Is  of  a design  that  auto- 
matically disconnects  itself  from  the 
line,  so  that  there  is  • no  danger  of  a 
leak  across  the  fuse  tube  in  case.  it 
becomes  charred  from  the  arc  inside. 
—Adv. 

General  Devices  A Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

kB^E  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  advertisement 
on  page  1278.) 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
Eas^  Ave.  & 14th  St.,  Long  Island  City, 

Metropolitan  Engineering  Co.  of  Canada. 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 


«oial  MFG.  CO.,  556- 60( 

E.  40th  St.,  Chicago,  111.  “Royal.” 
SCHWEITZER  & CONRAD.  INC.,  4431* 
39  Ravenswood  Ave.,  Chicago,  111.  The 
S&C  ejector  cutout  consists  of  a main 
housing,  an  over  lapping  handle  (both 
of  moulded  Insulating  material)  and  a 
fuse.  The  fuse  is  attached  to  a 
threaded  stud 
moulded  in  the 
handle.  All  live 
parts  are  entirely 
covered.  Insulated 
flexible  leads  are 
brought  out  from 
ferrule  type  con- 
tacts inside  the 
main  housing.  Con- 
nections can  be 
made  to  line  wire! 
on  either  side  ol 
the  cutout.  The 
fuse  holder  consist! 
of  a Bakelite  tube 
with  terminal  con- 
tacts that  fit  the 
housing  contacts 


A C Ejector 
Cutout 


The  fuse  proper  consists  of  a phosphe 
bronze  spring  and  fuse  element.  Th 
spring  is  shunted  by  a flexible  copp< 
cable  and  is  held  in  tension  by  a ver 
high  resistance,  high  tensile  strengt 
wire.  In  general  it  Is  similar  to  th 
standard  S&C  high  potential  fuse,  de 
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scribed  under  “Fuses,  high  tension, 
chemical.”  In  this  type,  however,  no 
liquid  is  used.  The  fuse  element  is  en- 
closed in  a cork.  This,  in  addition  to 
other  functions,  protects  the  fuse  from 
corrosive  fumes  so  often  prevalent  in 
large  industrial  districts.  The  cutout, 
including  a mounting  clamp,  requires 
’ a space  5%  ins.  wide  and  15  ins.  high. 
The  fuse  element  can  be  replaced  by 
any  lineman  with  a screw-driver  and 
pliers.  The  cutout  can  be  closed  by 
one  quick  positive  movement.  It  is 
placed  on  the  arm  at  such  an  angle  that 
when  operating  on  short  circuit,  gases 
escaping  at  the  lower  end  are  directed 
away  from  the  lineman  on  the  pole. 
Fuses  are  made  in  various  capacities 
up  to  100  amps.,  and  the  cutout  is  suit- 
able for  voltages  up  to  6600.  When  the 
fuse  blows  the  operation  of  the  spring 
introduces  a large  gap  and  clears  the 
line  effectively  on  light  overloads  as 
well  as  extreme  overloads,  or  short  cir- 
cuits.— Adv. 

WESTINGHOUSE  ELECTRIC  •&  MFG. 
CO..  East  Pittsburgh.  Pa.  See  display 
adv.  pages  1395-1402. 

FUSES,  HORN  GAP.— Horn  gap  fuses 
are  used  for  the  protection  of  transformer 
substations  and  branch  lines,  and  are  in- 
tended to  open  the  circuit  without  dam- 
age to  any  apparatus  when  a short-circuit 
or  overload  occurs  on  a high-voltage  line. 
The  fuses  consist  of  a horn  gap  mounted 
on  suitable  porcelain  Insulators  and  sepa- 
rated a greater  distance  than  the  ordinary 
horn  gap.  A fuse  is  placed  across  the  bot- 
tom of  the  gap.  and  connected  in  the  line. 
A glass  tube  fuse  is  generally  used,  and 
when  it  blows  under  trouble  conditions  the 
glass  breaks  and  the  arc  formed  is  trans- 
ferred to  the  horn  gap  on  which  It  rises 
and  is  extinguished.  The  contacts  for  the 
fuse  are  such  that  a new  one  may  be  re- 
placed with  insulated  tongs  and  no  screw 
connections  are  required.  These  fuses  are 
made  for  use  on  high-voltage  lines  only. 

Manufacturers: 


Hi-Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland,  Ohio.  “Hi-Voltage.” 

FUSES,  LINK. — Link  fuses  are  made  of 
fuse  wire  or  strips  to  which  are  soldered 
copper  terminals  for  inserting  In  open-link 
fuse  blocks  or  cutout  bases.  The  termi- 
nals are  stamped  with  the  rated  current 
capacity  of  the  fuse,  and  are  provided  with 
either  a round  hole  or  slot  for  the  screw 
mounting  studs  on  the  base  terminal.  The 
cross-section  of  the  fusible  portion  will 
vary  with  the  length  employed;  for  the 
same  amperage  the  carrying  capacity  of  a 
link  will  vary  somewhat  with  its  mounting 
conditions  and  manufacturers  usually  al- 
low from  160  to  200  amperes  for  each 
square  inch  of  contact  surface  on  one  side 
of  one  terminal.  The  National  Electrical 
Code  prescribes  the  following  break  dis- 
tances or  spacing®  between  the  nearest 
edges  of  copper  terminals  or  bars  upon 
which  they  are  to  be  mounted. 

Amperes  125  Volts  250  Volts 

0-100  % in.  1%  in. 

101-300  1 in.  1%  in. 

301-1000  1%  in.  1 in. 

Link  fuses  are  rated  to  blow  at  about 
25  per  cent  overload.  They  may  be  se- 
cured in  any  capacity  up  to  5000  amperes, 
or  even  higher,  if  desired,  and  should  be 
installed  In  such  a manner  that  no  hazard 
will  be  involved  from  molten  metal  when 
blowing.  Because  of  the  far  greater  safety 
and  reliability  of  enclosed  fuses,  link 
fuses  are  now  used  but  seldom  and  then 
in  places  where  there  is  little  hazard. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

BUSSMANN  MFG.  CO.,  St.  Louis,  Mo. 
“Buss”  open  link  fuses  are  made  in 
all  sizes  with  any  form  of  copper  ter- 


Bussmann  Links 


minal  desired.  They  are  guaranteed  for 
accuracy.  Amperage  is  stamped  on  ter- 
minal.— Adv. 
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Chase-Shawmut  Co.,  The,  Newbury - 
port.  Mass.  “Shawmut.” 

CHICAGO  FUSE  MFG.  CO..  1501  W.  15th 
St.,  Chicago,  111.  Union  standard  ter- 
minal links  are  easily  installed  and  es- 
tablish a perfect  and  reliable  connec- 
tion at  all  times  by  the  screw  and 
washer  form  of  contact.  They  are  very 
popular  in  many  classes  of  work  where 
the  nature  of  service  or  character  of 
installation  makes  it  entirely  satisfac- 
tory for  protection  to  employ  unencased 
or  “open”  fuses;  e.  g.,  on  panel  boards 
and  cutouts,  located  in  approved  cabi- 
nets or  on  switch  boards  away  from  in- 
flammable material.  Capacities  1 to 
5000  amps. — Adv. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

ECONOMY  FUSE  & MFG.  CO.,  2717 
Greenview  Ave.,  Chicago,  111.  All 
Economy  Renewal  Links  embody  the 
“Drop-Out”  construction  originated  and 
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Economy  Renewal  Link 

patented  by  this  company  and  later 
also  utilized,  under  our  license,  by  sev- 
eral other  manufacturers.  All  Econ- 
omy “Drop-Out”  Renewal  Links  bear 
the  inspection  symbol  of  Underwriters’ 
Laboratories.  See  display  adv.  page 
1289. — Adv. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

KILLARK  ELECTRIC  MFG.  CO.,  3940-46 
Easton  Ave.,  St.  Louis.  Mo. 

Kirkman  Engineering  Corp.,  484-490 
Broome  St..  New  York.  N.  Y.  “K-E.” 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Moss-Schury  Mfg.  Co.,  Inc.,  444-446 
Woodbrldge  St.,  E.,  Detroit,  Mich. 

SNOW  & CO.,  E.  W.,  29  W.  Water  St., 
Rochester,  N.  Y. 

Standard  Electric  Machinery  Co.,  Bal- 
timore, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

FUSES,  OIL- ENCLOSED.— Various  forms 
of  fuses  having  the  link  submerged  in  oil 
have  been  devised.  Means  are  provided  to 
relieve  the  pressure  on  blowing  of  the  fuse 
by  allowing  the  oil  to  rise  in  a tube 
through  baffle  plates.  This  type  has  been 
adapted  especially  for  manhole  use  for 
2200-volt  circuits,  the  outfit  being  mounted 
in  a cast  iron  case.  Oil  fuses  have  not 
been  used  generally  at  voltages  above  6600. 

Manufacturers: 

Chemelectric  Co.,  The,  4327  Kenmore 
Ave.,  Chicago,  Jll.  “S  & H.”  (Exclu- 
sive distributor,  G & W Electric  Spe- 
cialty Co.,  7440  S.  Chicago  Ave.,  Chi- 
cago, 111.) 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

FUSES.  PLUG,  NONRENEWABLE.— 
These  are  the  plug  fuses  widely  used  in 
Edison  screw  shell  plug  cutout  bases  or 
fuse  receptacles  on  panelboards,  in  light- 
ing circuit  cabinets,  house  service  boxes, 
etc.  They  consist  of  a porcelain  cup  pro- 
vided with  screw  contact  shell  and  center 
contact,  these  terminal  contacts  being  con- 
nected by  a short  piece  of  fuse  wire  pass- 
ing through  the  cup  and  soldered  to  the 
contacts.  A metal  cap  ring  with  a mica 
disk  window  is  usually  fastened  over  the 
open  end  of  the  cup,  thus  permitting  view 
of  the  element  without  opening  the  fuse 
and  preventing  escape  of  molten  metal 
when  the  fuse  blows.  A porcelain  cap  is 
used  in  some  designs  intended  for  circuits 
where  violent  short-circuits  are  likely  to 
occur;  this  type  may  be  further  protected 
by  use  of  an  arc-extinguishing  filler  in  the 
cup.  The  standard  plug  fuses  are  limited 
in  rating  from  about  1 to  30  amperes  on 
125  volts.  For  31  to  60  amperes  on  circuits 
up  to  250  volts  plug  fuses  of  special  dimen- 
sions may  be  used;  they  are  of  larger  di- 
ameter and  have  a coarser  thread  than  the 
125-volt  fuses  so  that  they  cannot  be  used 
in  place  thereof.  Ordinary  plug  fuses,  be- 
ing low  in  cost,  are  discarded  when  the 
fuse  is  blown. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrowtype.” 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 


BUSSMANN  MFG.  CO.,  St.  Louis,  tMo. 
“Buss”  mica  top  plug  fuses  (left  figure 
below)  are  approved  by  the  Under- 
writers’ Laboratories.  Extra  large 
opening  in  cap  and  proportionately 
large  well  in  porcelain,  combined  with 
extreme  care  in  selection  of  mica, 
makes  the  fuse  plainly  visible.  Capaci- 
ties: 3,  6,  10,  12.  15,  20,  25  and  30  amp. 
“Halja”  porcelain  top  fuses  (right  fig- 
ure below)  are  approved  by  Under- 
writers’ Laboratories.  This  plug  is 
without  an  equal  from  the  standpoint 
of  protection  and  durability.  The  de- 
sign is  such  as  to  permit  the  use  of  an 
arc-extinguishing  filler,  so  that  on 
heavy  overloads  or  extreme  short  cir- 
cuits it  will  operate  noiselessly  and 


“Buss"  Mica  Halja  Porcelain  Top 

Top  Plug  Fuse  Fuse  Plug 


without  the  slightest  danger  of  its  be- 
coming a hazard  in  itself.  Capacities: 
3,  6.  10,  12,  15,  20,  25  and  30  amperes. 
— Adv. 

CHICAGO  FUSE  MFG.  CO..  1501  W.  15th 
St.,  Chicago,  111.  The  “Chicago”  fuse 
plug  is  superior  in  quality  and  service. 
(1)  All  sizes  are  correctly  rated.  (2) 
The  fuse  will  operate 
safely,  even  on  severe 
short-circuits.  (3)  Its 
correct  dimensions  in- 
sure perfect  contact.  (4) 
There  are  no  exposed  live 
parts.  (5)  The  body  is 
made  of  strictly  high 
grade  porcelain  only.  (6) 
The  aluminum  cap  dis- 
tinguishes the  Chicago 
fuse  plug  from  other 
makes.  It  will  not  corrode  or  dis- 
color. These  fuses  can  be  supplied  for 
capacities  from  3 to  30  amps.,  125 
volts,  and  all  are  approved  by  the  Un- 
derwriters' Laboratories. — Adv. 

Commercial  Enclosed  Fuse  Co.,  1317  Wil- 
low Ave.,  Hoboken,  N.  J.  “Commer- 
cial.” 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport.  Conn. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

ECONOMY  FUSE  & MFG.  CO..  2717 
Greenview  Ave.,  Chicago,  111.  See  dis- 
play adv.  page  1289. 

ESSEX  MFG.  CO.,  Newark.  N.  J. 

Interstate  Electric  Co.,  356  Baronne  St.. 
New  Orleans,  La.  “Service.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
46  Easton  Ave.,  St.  Louis,  Mo. 

Kirkman  Engineering  Corp.,  484-490 
Broome  St.,  New  York,  N.  Y.  “K-E.” 

Merrill  Mfg.  Co.,  50  State  St.,  Boston, 
Mass.  “Merrill.” 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Metropolitan  Device  Corp.,  1250  Atlantic 
Ave.,  Brooklyn,  N.  Y.  “Metropolitan.” 

METROPOLITAN  ELECTRIC  MFG.  CO., 
Long  Island  City,  N.  Y.  These  plug 
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Supplied  in  sizes  from  3 to  30  amp.  and 
for  use  on  voltages  not  exceeding  125. 
— Adv. 

Osterhoiit  Electric  Co.,  1013  Race  St., 
Philadelphia.  Pa. 

SEARS.  HENRY  D.,  80  Boylston  St.. 
Boston,  Mass. 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trenton,  N.  J.  “Tecco.” 

Trico  Fuse  Mfg.  Co.,  1009  Coldspring 
Ave.,  Milwaukee.  Wis.  “Trico.” 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia.  Pa. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

FUSES,  PLUG,  RENEWABLE.— These 
plug  fuses  correspond  in  sizes  and  ratings 
to  the  nonrenewable  type  listed  above  and 
are  used  for  the  same  purposes.  When  the 
ordinary  plug  fuse  blows  it  must  be  re- 
placed by  a new  fuse,  which  is  not  apt 
to  be  on  hand,  thus  causing  annoying  delay 
in  many  cases  before  the  lights  are  again 
in  service.  This  condition  led  to  the  de- 
velopment of  a type  of  plug  fuse  whose 
fuse  element  could  be  easily  replaced  and, 
being  very  Inexpensive,  would  more  likely 
be  kept  in  stock  ready  for  instant  insertion. 
As  with  renewable  cartridge  fuses,  three 
types  of  renewable  plug  fuses  have  been 
made.  One  type  uses  a bare  renewal  link, 
another  ap  enclosed  element  that  is  vir- 
tually a miniature  fuse  within  a fuse,  and 
the  third  has  a number  of  fuse  elements 
that  can  be  placed  In  circuit  in  succession 
as  one  after  another  Is  blown.  These  plug 
fuses  are  limited  to  30  amperes,  125  volts, 
and  are  made  In  several  current  ratings 
within  this  limit.  They  usually  employ  a 
porcelain  or  molded  insulation  plug  casing 
which  is  used  over  and  over.  The  renew- 
able type  plug  fuse  has  not  replaced  the 
nonrenewable  type  to  anything  like  the 
extent  that  the  renewable  cartridge  fuse 
has  replaced  the  nonrenewable  cartridge 
type.  This  is  because  they  do  not  effect  as 
high  a percentage  of  saving. 

Manufacturers: 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  “B  & B.” 

Bryant  Electric  Co..  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

BUSSMANN  MFG.  CO..  3819  N.  23rd  St., 
St.  Louis,  Mo.  “Buss.” 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 
15th  Sts.,  Chicago,  111.  “Union.” 

Clemens  Electrical  Corp.,  725  Main  St., 
Buffalo.  N.  Y. 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence,  R.  I. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

ECONOMY  FUSE  & MFG.  CO.,  2717 
Greenview  Ave.,  Chicago.  111.  “Econ- 
omy” Renewable  Plug  Fuses  are  of 
simple  design,  made  of  durable  high- 
grade  materials  and  accurately  rated, 
and  employ  a “Drop-Out”  Link.  Econ- 


Economy  Renewable  Plug  Fuse 


omy  Plug  Fuses  are  made  in  standard 
N.  E.  C.  sizes  in  eleven  ratings  from  3 
to  30  amps,  for  125- volt  circuits  and 
are  approved  as  standard  by  Under- 
writers’ Laboratories.  See  display  adv. 
page  1289. — Adv. 

ECONOMY  FUSE  A MFG.  CO.  OF 
CANADA.  LTD.,  Unity  Bldg.,  Mont- 
real. Que.,  Can.  “Eoenomy.” 

Harvard  Electricjjfc,  ’of5  W.  Van  Buren 
St.,  Chicago.  Iflf 

Interstate  ElectriKCo..  356  Baronne  St., 
New  Orleans,  Lo?^ “Service.” 


When  writing  to  manufacturers  please 
mention  the 


Metropolitan  Plug  Fuse 
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fuses  are  fitted  writh  brass  and  mica 
caps.  Plug  proper  Is  of  porcelain. 
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METROPOLITAN  ELECTRIC  MPG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Monarch  Refillable  Fuse  Co.,  Jamestown, 
N.  Y.  “Monarch." 

MOSS-SCHURY  MFG.  CO..  444-46  East 
Woodbridge  St.,  Detroit,  Mich.  The 
“Repeater — 6 — fuse  plug,”  combines  6 
fuses  in  one.  It  can  be  used  six  times 
and  then  refilled.  The  brass  cap  con- 
tains six  numerals,  as  illustrated. 
When  fuse  Is  blown,  inner  porcelain  is 
rotated  to  right  until  next  number  as- 
sumes upright  position.  The  “Re- 


peater— 6”  screws  into  regular  fuse 
socket  and  does  not  have  to  be  removed 
to  establish  new  contact.  Reflllers 
(right  figure  above)  are  available  at 
nominal  cost.  This  plug  is  patented  in 
17  countries  and  permanently  guaran- 
teed. It  is  applicable  to  every  user  of 
electricity. — Adv. 

MULTIPLE  ELECTRIC  PRODUCTS  CO.. 
INC.,  450  4th  Ave.,  New  York.  N.  Y. 
“Six  in  One." 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pierce  Fuse  Corp.,  752  Main  St.,  Buffalo, 
N.  Y. 


POWELL,  F.  W..  420  Penn  Ave..  Pitts- 
burgh, Pa.  The  “Simplex”  refillable  plug 
is  constructed  for  permanent  service. 

Both  mechanically 
and  electrically  it 
is  designed  to  pro- 
vide perfect  con- 
tact. Should  there 
be  a short  circuit 
or  overload  on  the 
line,  causing  the 
fuse  to  blow  out,  it 
can  be  easily  re- 
filled with  fuse 
wire.  Fuse  will 
blow  at  a 10%  limit. 
The  plug  fuse  can 
be  furnished  from 
“Simplex"  5 to  30  amps. 

Refillable  Plug  Tested  lead  fuse 
wire  can  be  used  as 
element  to  meet  N.  E.  Code  Stand- 
ards.— Adv. 

Ree-Nu-It  Electric  Mfg.  Co.,  958  Acush- 
net  Ave.,  New  Bedford,  Mass  “Ree-Nu- 
It.” 


Star  Fuse  Co.,  Inc.,  The,  168  Centre  St.. 

New  York,  N.  Y.  “Star.” 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

Windman -Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

FUSES,  8PECIAL.— All  of  the  various 
types  of  electrical  fuses  that  are  in  gen- 


eral use  are  listed  under  various  other 
classifications  above  and  below.  For  a 
few  purposes,  however.  It  has  been  found 
desirable  to  use  special  types  of  fuses 
differing  In  construction  and  often  also  in 
rating,  from  those  standardized.  Among 
such  special  fuses  is  a form  of  special 
plug  used  for  the  protection  of  motor  con- 
trol equipment,  which  makes  use  of  a left- 
handed  thread  so  as  to  insure  that  the 
plug  cannot  be  used  in  any  standard  Edi- 
son screw-shell  plug  cutout  base.  Some 
types  of  glass  inclosed  fuses  are  also  made 
for  testing  circuits.  There  are  numerous 
types  of  nonstandard  or  “Old  Code”  fuses 
that  are  also  spoken  of  occasionally  as 
special  fuses,  since  they  are  not  inter- 
changeable with  the  standardized  types. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

BUSSMANN  MFG.  CO.,  3819  N.  23rd  St., 
St.  Louis,  Mo.  “Buss.” 

Chase-Shawmut  Co.,  The,  Newburyport, 
Mass.  “Shawmut.” 

CHICAGO  FUSE  MFG.  CO.,  Laflin  & 
15th  Sts.,  Chicago,  111.  “Union.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence.  R.  I. 

Electric  Fuseguard  Co.,  Inc.,  60  Shipman 
St.,  Newark,  N.  J.  “Fuseguard.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplalnes  St.,  Chicago,  111. 

ESSEX  MFG.  CO.,  117  Mulberry  St., 
Newark,  N.  J. 

Interstate  Electric  Co.,  366  Baronne  St., 
New  Orleans,  La. 

Job  ns- Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford,  Conn. 

Kirkman  Engineering  Corp.,  484-490 
Broome  St..  New  York,  N.  Y.  “K-E.” 

LINE  MATERIAL  CO.,  South  Milwaukee 
Wis.  (See  display  advertisement  on 
page  1278.) 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Monarch  Refillable  Fuse  Co.,  Jamestown, 
N.  Y.  “Monarch.” 

Mo88-Schury  Mfg.  Co.,  Inc.,  . 444-446 
Woodbrldge  St.,  E.,  Detroit,  Mich. 

Motor  Protector  Mfg.  Co.,  47  Kearny  St., 
San  Francisco,  Cal.  “Synthermal.” 

Schweitzer  & Herz,  231  N.  Wells  St., 
Chicago,  III. 

Trico  Fuse  Mfg.  Co.,  1009  Coldspring 
Ave.,  Milwaukee,  Wis.  “Trico.” 

FUSES,  TELEPHONE  AND  TELE. 
GRAPH,  MICA. — A form  of  fuse  in  which 
the  body  is  a strip  of  mica,  with  the  metal 
part  at  each  end.  The  fuse  wire  unites 
the  two  ends.  It  is  held  onto  a support  by 
the  two  metal  ends.  These  are  flat  fuses  | 
and  generally  have  either  a sheet  copper 
or  copper  foil  terminal.  They  are  made  in 
several  sizes,  both  for  different  current  ca- 
pacities and  for  various  kinds  and  sizes  of 
terminal  mountings. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

Charland,  E.  W..  Tilton,  N.  H. 

CHICAGO  FUSE  MFG.  CO..  Laflin  & 
15th  Sts.,  Chicago,  111.  “Union.” 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

Trenton  Electric  & Conduit  Co.,  Tyler 
& Canal  Sts.,  Trenton,  N.  J. 

United  Electric  Supply  Co.,  1250  Atlantic 
Ave.,  Brooklyn,  N.  Y. 


Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

FUSES,  TELEPHONE  AND  TELE- 
GRAPH.  MISCELLANEOUS.— S e v e r a 1 
kinds  of  fuses  are  used  in  the  protection 
of  telephone  and  telegraph  equipment.  One 
example  is  an  alarm  fuse,  which  is  a fuse 
constructed  so  as  to  close  an  auxiliary  cir- 
cuit when  the  fuse  blows.  The  auxiliary 
circuit  usually  lights  a lamp  and  sounds 
an  alarm.  Other  forms,  generally  tubular 
fuses,  are  made  for  use  with  protector 
blocks  and  protector  strips  for  both  inside 
mounting  and  for  use  as  a line  fuse  on  the 
outside.  The  tubes  are  commonly  made  of 
glass,  porcelain  or  wood,  having  brass  or 
other  metal  caps  at  each  end.  In  the  glass 
and  wood  fuses,  generally  one  strip  of  fuse 
wire  connects  the  two  metal  caps.  Porce- 
lain fuses  are  sometimes  made  with  three 
holes  and  the  fuse  wire  is  doubled  back 
on  itself  to  give  a longer  fuse  in  a small 
space.  Various  kinds  of  terminals  are  used, 
some  to  provide  soldered  connections, 
others  for  use  in  fuse  clips  and  still  others 
for  screw  connections.  Mica  fuses  are 
separately  listed  above. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

CHICAGO  FUS  MFG.  CO.,  Laflin  & 
15th  Sts.,  Chicago,  III.  “Union.” 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago,  111.  “Cook.”  „ 

D & W FUSE  WORKS  OF  &ENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

ESSEX  MFG.  CO.,  117  Mulberry  St., 
Newark,  N.  J. 

Foote.  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Reliable  Electric  Co.,  3146  Carroll  Ave.. 
Chicago,  111.  “Reliable.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

FUS  WITCH. — Trade  name  for  line  dis- 
connecting switch  and  fuse  manufactured 
by  W.  N.  Matthews  & Brother,  Inc.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

FYBEROID. — Trade  name  for  fish  paper 
manufactured  by  the  Mitchell -Rand  Mfg. 
Co..  18  Vesey  St.,  New  York,  N.  Y. 

FYBEROID. — Trade  name  for  Insulating 
paper  manufactured  by  the  Wilmington 
Fibre  Specialty  Co.,  Wilmington,  Del. 

FYBERWELd. — Trade  name  for  welder's 
goggles  manufactured  by  the  Chicago  Eye 
Shield  Co.,  2300  Warren  Ave.,  Chicago,  HI. 

FYRAC. — Trade  name  for  spark  plugs 
manufactured  by  the  Fyrac  Mfg.  Co.,  214-16 
E.  State  St..  Rockford,  111. 

FYRAC  MFG.  CO— Rockford,  111.  Manu- 
facturer of  spark  plugs.  Business  estab- 
lished 1915.  President,  treasurer  and  gen- 
eral manager,  A.  F.  Hogland;  vice-presi- 
dent, A.  G.  Bergstrom;  secretary,  D.  H. 
Cuslc;  sales  manager,  A.  B.  Harris.  Main 
office  and  factory,  214-216  E.  State  St., 
Rockford,  111.  Branch  offices,  105  W.  Mon- 
roe st.,  Chicago,  111.;  1966  Broadway,  New 
York,  N.  Y.;  Monad  nock  Bldg.,  San  Fran- 
cisco, Cal. 


G. — The  small  letter  g Is  the  abbreviation 
for  gram  as  used  in  the  metric  and  C.  G.  S. 
systems.  It  is  also  used  as  the  symbol  for 
acceleration  due  to  gravity;  this  is  ex- 
pressed in  centimeters  per  second  and  is 
generally  about  980  cm.  per  sec.,  although 
It  varies  in  different  localities  and  altitudes. 
It  Is  also  the  symbol  for  conductance,  ex- 
pressed in  mhos. 

<». — Trade  name  for  hack  saw  blades 
manufactured  by  the  Goodell-Pratt  Co., 
Greenfield,  Mass. 


G.  A.  BALL  BEARING  CO.— 123-141  Al- 
bany Ave.,  Chicago,  111.  Manufacturer  of 
radial  and  thrust  bearings.  President  and 
general  manager,  Emil  A.  Schrelber;  secre- 
tary and  sales  manager,  Thomas  Moore. 

GAFFGA  6 CO.r  J.  S. — Greenport,  N.  Y. 
Manufacturer  of  gas  engines.  President, 
W.  S.  Gaffga;  treasurer,  J.  F.  Gaffga; 
general  manager,  J.  S.  Gaffga. 

GAGE,  CURRENT. — An  instrument  used 
for  measuring  the  velocity  of  flow  of  water. 
(See  Current  meter.) 
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GAGE  OF  THIRD  OR  CONTACT  RAIL. 
— The  distance  measured  parallel  to  the 
plane  of  the  running  rails  between  the  gage 
line  of  the  nearer  track  rail  and  the  inside 
gage  line  of  the  contact  surface  of  the  third 
or  contact  rail  of  an  electric  railway  using 
this  type  of  working  conductor.  This  dis- 
tance is  determined  by  the  physical  charac- 
teristics of  the  rail  and  the  character  of 
the  rolling  stock  passing  over  it,  and  the 
nature  of  the  installation,  whether  it  in- 
cludes tunnel  sections,  etc.  The  gage 
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varies  from  20  ins.  to  28  Ins.,  while  the 
height  of  the  contact  rail  above  the  track 
is  from  zero  to  8 ins. 

GAGE,  RAIN.— A rain  gage  is  used  to 
measure  the  extent  of  rainfall,  and  gen- 
erally consists  of  a funnel  receptacle  con- 
nected to  a graduated  glass  tube,  the  area 
of  which  is  one-tenth  that  of  the  funnel 
mouth.  The  graduations  of  the  tube 
marked  for  each  inch  enable  accurate  re- 
cording of  the  rainfall.  Rain  gages  are 
used  not  only  in  connection  with  weather 
observations,  but  for  observing  rainfall,  in 
studying  the  water  conditions  affecting 
water-power,  irrigation  and  drainage 
projects. 

GIAGE  STANDARDS. — The  Importance  of 
precision  measurements  In  machine-shop 
practice  makes  necessary  accurate  calibra- 
tion of  gages,  calipers  and  other  measuring 
devices.  To  make  these  calibrations  the 
measuring  devices  are  checked  "against 
standard  gage  blocks.  These  standards 
are  made  up  in  small  block  forms  in  vary- 
ing thicknesses  of  from  very  thin  sheets  up 
to  several  Inches  and  are  ordinarily  accu- 
rate to  0.00001  part  of  an  inch.  The  gage 
standard  sets  are  usually  provided  with 
special  holders  so  that  the  standards  may 
be  used  temporarily  as  snap  gages.  They 
are  carefully  preserved  in  cases  where 
they  are  protected  from  injury. 

The  high  precision  required  in  much  of 
the  munition  production  during  the  recent 
war  resulted  in  great  progress  in  raising 
the  standards  of  accuracy  in  machine-shop 
practice.  More  accurate  gages  and  gage 
standards  were  developed  and  used  by  the 
machinists  with  great  success.  In  the 
manufacture  of  electrical  instruments  the 
highest  possible  precision  Is  required,  so 
that  the  developments  in  gages  and  gage 
standards  have  an  Important  application  to 
this  industry. 

Manufacturers: 

Ibsen  & Co.,  404  Keefe  Ave.,  Milwaukee. 
Wis.  “I.  & C.” 

GAGES,  AIR  PRESSURE.— Air-pressure 
gages  are  made  which  operate  on  the  ex- 
panding tubular  spring  principle  generally 
used  in  other  forms  of  pressure  gages. 
(See  Gages,  pressure.)  Another  principle 
frequently  used  is  that  of  compression  of 
an  air  column,  the  volume  of  the  column 
being  inversely  proportional  to  the  pres- 
sure. The  air  column  is  sealed  in  the  end 
of  a tube  partially  filled  with  a liquid,  gen- 
erally mercury,  and  the  pressure  to  be 
measured  is  applied  to  the  mercury  column. 
The  tube  most  commonly  used  is  the  U- 
tube  form,  one  leg  of  the  U being  open  to 
allow  connection  with  the  air  to  be  meas- 
ured. Both  types  of  instruments  are  made 
either  indicating  or  recording.  Another 
type  of  air-pressure  gage  uses  an  air  bell 
which  floats  in  a liquid,  generally  water. 
Difference  in  pressure  within  the  bell  and 
the  external  chamber  produces  difference 
in  the  level  of  the  float.  This  device  is 
gnerally  used  in  recording  instruments. 
Air-pressure  gages  have  many  applications 
in  power  and  gas  plants,  air  brakes  and 
motor-driven  air  compressors,  and  various 
industrial  processes  involving  accurate  con- 
trol of  air  under  pressure. 

Manufacturers: 

Ashton  Valve  Co.,  Boston,  Mass. 

Brown  Instrument  Co.,  The,  Philadelphia, 
Pa.  “Brown.” 

United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland,  Ohio.  “U.  S.” 

GAGES,  ALTITUDE.— One  type  of  these 
gages  Is  distinctly  a water  or  liquid  gage 
measuring  the  altitude  in  equivalent  pres- 
sure of  so  many  feet  of  water.  In  other 
respects  it  does  not  differ  from  an  ordinary 
pressure  gage.  It  Is  largely  used  to  Indi- 
cate the  head  or  altitude  of  a water  column 
In  tanks,  reservoirs,  standpipes,  water 
heating  systems,  etc. 

Another  type  of  altitude  gage  is  that 
used  to  measure  the  height  of  poles,  towers, 
tanks,  etc.,  which  Is  used  largely  by  ap- 
praisers and  engineers  making  tests  and 
surveys.  This  device  is  a simple  form  of 
range  finder  in  principle. 

Manufacturers: 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que..  Can. 

Crosby  Steam  Gage  & Valve  Co.,  Boston. 
Mass.  “Oroab  y.” 

Fox  boro  Co.,  Inc.,  The’  Foxboro*  Mass- 


Green,  Henry  J.,  1191  Bedford  Ave., 

Brooklyn,  N.  Y. 

Marsh  & Co.,  James  P.,  114-124  S.  Clinton 
St.,  Chicago,  HI. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn,  N.  Y. 

National  Steam  Specialty  Co.,  12-14  S. 
Clinton  St.,  Chicago,  111.  “National.” 

Pierce,  Butler  & Pierce  Mfg.  Corp.,  282 
James  St.,  Syracuse,  N.  Y. 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia.  Pa. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

GAGES  AND  CALIPERS,  MICROMETER. 

— The  micrometer  gage  is  a measuring  tool, 
like  a rod  In  form,  the  length  of  the  rod 
being  variable  and  the  variation  being 
measured  by  a micrometer  attachment. 
Rods  of  various  lengths  may  be  used  to 
give  a wide  variation  in  the  limits  of  the 
tool.  This  tool  is  usually  designed  to  meas- 
ure distances  between  two  plane  surfaces 
or  as  a depth  gage,  the  latter  feature  being 
added  by  an  auxiliary  piece. 

Micrometer  calipers  were  the  first  form 
of  micrometer  instrument  used  in  shops. 
The  first  types  had  a limited  range,  from 
one  to  two  inches  being  the  largest.  With 
the  development  of  high-accuracy  work  in 
shops  the  demand  for  such  instruments  be- 
came greater  and  larger  types  were  de- 
signed. The  commonest  type  has  a 
U-shaped  bar,  the  piece  to  be  measured 
being  placed  in  the  opening  In  the  U,  one 
leg  of  which  has  a fixed  point,  the  other  a 
movable  rod  or  spindle  contact.  This  spin- 
dle is  threaded  through  a hollow  sleeve 
extension  of  the  leg  of  the  bar,  its  move- 
ment being  controlled  by  a knurled  barrel 
or  sleeve  to  which  it  is  attached.  The 
threading  is  done  with  extreme  accuracy. 
The  angular  rotation  of  the  threaded  spin- 
dle measures  the  distance  ft  has  passed, 
the  instrument  reading  zero  when  the  fixed 
and  movable  contacts  touch  each  other.  The 
spindle  has  very  fine  threads,  so  that  one 
rotation  of  the  barrel  moves  the  spindle 
only  a very  small  distance,  1/40  of  an  inch 
in  many  cases.  This  linear  movement  pro- 
duced by  one  or  more  complete  revolutions 
is  measured  along  a scale  scratched  on  a 
sleeve  over  which  the  barrel  moves.  The 
barrel  itself  has  a scale  which  reads  the 
equivalent  length  of  one  complete  revolu- 
tion fractionally  by  the  fractional  part  of 
one  revolution  through  which  it  has  passed 
as  1/25;  consequently  each  small  division  is 
1/25  of  1/40  or  0.001  inch=l  mil.  This  Is 
sometimes  further  refined  by  the  addition 
size  scales  are  similar  to  the  type  described 
of  a vernier  to  the  barrel  scale.  The  larger 
above,  but  have  a large  U though  the  con- 
tacts measure  only  within  certain  limits,  as 
from  10  to  12  ins. 

Manufacturers: 

Almond  Mfg.  Co.,  T.  R.,  Ashburnham, 
Mass. 

Brown  & Sharpe  Mfg.  Co.,  Providence, 
R.  I. 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

Ibsen  & Co..  404  Keefe  Ave.,  Milwaukee, 
WIs.  “I.  & C.” 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.“ 

Morse  Twist  Drill  & Machine  Co.,  New 
Bedford,  Mass. 

Production  Equipment  Co.,  Inc.,  5 Union 
Sq..  New  York,  N.  Y. 

Randall,  Frank  E.,  248  Ash  St.,  Waltham, 
Mass. 

Reed  Small  Tool  Works,  23  Cherry  St., 
Worcester,  Mass. 

Slocomb  Co..  J.  T.,  35  Oxford  St.,  Provi- 
dence, R.  I. 

Starrett  Co.,  The  L.  S..  Athol,  Mass. 

Waltham  Micrometer  Dial  Gauge  Co.,  248 
Ash  St.,  Waltham,  Mass. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

GAGES,  BOILER  WATER  LEVEL.— The 
simplest  form  of  boiler  water  level  gage  is 
a glass  tube  directly  connected  to  the 
boiler  water.  The  water  in  the  tube  rises 
to  the  same  level  as  the  water  in  the 
boiler  and  serves  as  a very  simple  indicat- 
ing gage.  More  special  gages,  sometimes 
involving  a float  directly  connected  to  an 
indicating  arm  are  used.  This  type  is  par- 
ticularly adapted  to  the  electrical  high  and 
low-level  alarm  systems.  Another  type 
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does  not  measure  the  water  level  directly, 
but  measures,  by  means  of  a bellows  placed 
at  the  lowest  allowable  water  pressure,  the 
pressure  created  by  the  head  of  water 
above  this  level,  indirectly  measuring  the 
height  of  the  head  or  the  water*  level. 

Manufacturers: 

Ashton  Valve  Co.,  Boston,  Mass. 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  “Defender.” 

Huyette  Co.,  The  Paul  B.,  5 S.  18th  St., 
Philadelphia,  Pa. 

Lunkenheimer  Co.,  The,  Cincinnati,  /Ohio. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

Steigert  Co.,  L.,  Elder  &*Logan  Sts.,  Cin- 
cinnati, Ohio.,  (combined  with  alarm), 

GAGES,  DRAFT. — The  draft  gage  is  es- 
sentially an  air  pressure  gage  for  determin- 
ing differences  in  pressure  over  various 
points  in  the  draft  path  through  the  fur- 
nace and  gas  passages  of  a boiler.  The 
most  common  form  is  a tube  containing  a 
liquid.  The  tube  Is  really  a modified  form 
of  IT-tube,  one  leg  being  tilted  at  a small 
angle  so  that  a small  difference  in  the 
liquid  level  produces  a much  greater  dif- 
ference In  the  length  of  the  liquid  column 
(the  direction  of  the  scale);  the  other  leg 
is  short  and  is  vertical.  The  ends  of  this 
tube  are  connected  by  tubing  to  different 
points  in  the  draft  path  so  that  the  differ- 
ence in  the  pressure  between  these  two 
points  Is  Indicated  by  the  difference  in  level 
of  the  liquid  in  the  two  legs  of  the  tube. 
This  difference  is  indicated  on  a scale 
mounted  along  the  longer  leg.  For  record- 
ing instruments  and  some  of  the  Indicating 
type  the  bell  float  principle  is  used. 

The  importance  of  exact  knowledge  of 
draft  pressures  throughout  the  draft  path 
has  led  to  the  development  of  various  modi- 
fications of  the  more  simple  instruments. 
These  instruments  can  be  used  to  indicate 
or  record  the  difference  in  pressure  at  sev- 
eral points  along  the  path,  either  by  separate 
scales  or  on  the  same  instrument  and  scale 
by  providing  a simple  means  of  interchang- 
ing the  tubes  connecting  the  gage  to  the 
points  within  the  boiler  furnace  and  gas 
passages. 

Manufacturers: 

Bacharach  Industrial  Instrument  Co.,  422 
1st  Ave.,  Pittsburgh,  Pa.,  “Hydro.” 

BRISTOL  CO.,  THE.  Waterbury,  Conn. 
(See  display  advertisement  on  page 
1286.) 

Brown  Instrument  Co.,  The,  Philadelphia, 
Pa.  “Brown.” 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  “Defender.” 

Dwight  Mfg.  Co.,  564  W.  Washington 
Blvd.,  Chicago,  111.  “Dwight.” 

Ellison,  Lewis  M.,  214  W.  Kinzie  St..  Chi- 
cago, 111. 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Hays  Corp.,  The  Joseph  W.,  Michigan 
City,  Ind.  “Hays.” 

Huyette  Co.,  Inc.,  The  Paul  B.,  5 S.  18th 
St.,  Philadelphia,  Pa. 

Marsh  & Co.,  James  P.,  114-124  S.  Clin- 
ton St.,  Chicago.  III. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal. 
Que.,  Can. 

Moeller,  A.  E..  261-3-5  Sumpter  St., 

Brooklyn.  N.  Y.  “A.  E.  M.” 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn,  N.  Y. 

Precision  Instrument  Co.,  21  Halsey  St.. 
Newark.  N.  J.  “2  in  1,”  “3  in  1.” 
“4  in  1,”  “5  in  1.” 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St..  Philadelphia. 
Pa.  “Prineo.” 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave..  Philadelphia,  Pa. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc., 
Brooklyn,  N.  Y.  “Columbia.” 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St..  Rochester,  N.  Y.  “Tycos.” 

Uehling  Instrument  Co.,  Paterson.  N.  J. 

Williams,  Brown  & Earle.  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

GAGES,  MICROMETER  DIAL.— One  of 
the  simplest  methods  of  quickly  measuring 
the  thickness  of  a sheet  or  block  is  by 
means  of  the  indicating  micrometer  dial. 
The  device  consists  of  a watch  case  con- 
taining an  Inversing  device,  an  indicating 
needle  and  dial  scale.  The  inversing  device 
is  actuated  by  a sliding  rod  which  is  guided 
by  a tube  rigidly  fastened  to  the  instrument 
case,  the  amount  of  movement  of  the  rod 
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being  read  directly  on  the  dial.  For  ma- 
chine-shop work  the  instrument  is  mounted 
on  small  stands  peculiarly  adapted  to  the 
measurement  of  thin  sheets  or  blocks  of 
approximately  some  known  dimension. 
These  dials  also  are  extensively  used  in 
material-testing  laboratories  for  reading 
extensions  directly,  particularly  when  many 
readings  must  be  taken  during  the  test  run. 

Manufacturers: 

Ames  Co.,  B.  C.,  Waltham,  Mass. 

Waltham  Micrometer  Dial  Gauge  Co.,  248 
Ash  St.,  Waltham,  Mass. 

GAGES,  OIL,  MOTOR  AND  GENERA- 
TOR.— These  gages  are  used  to  indicate  the 
oil  level  in  oil  wells  or  reservoirs  on  motors 
or  generators.  They  commonly  consist  of 
a simple  glass  tube,  sometimes  shielded  by 
a slit  brass  tube,  and  a pipe  fitting  for  con- 
necting the  tube  to  the  liquid.  The  level 
of  the  liquid  in  the  tube  is  at  all  times  the 
same  as  that  of  the  liquid  within  the  well 
or  reservoir. 

Manufacturers: 

American  Injector  Co.,  176  14th  Ave., 
Detroit,  Mich. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Michigan  Lubricator  Co.,  3643  Beaubien 
St.,  Detroit,  Mich.  “Kant-Leak.” 

Moeller,  A.  E..  261-3-6  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

Nagel  Electric  Co.,  The  W.  G.,  28-32  St. 
Clair  St.,  Toledo,  Ohio. 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn,  N.  Y. 

Richardson-Phenix  Co.,  124  Reservoir 
Ave.,  Milwaukee,  Wis. 

GAGES,  PRESSURE. — Pressure  gages 
are  used  to  indicate  or  record  the  pressure 
of  a gas  or  liquid.  There  are  several  types 
of  gages  used  for  special  purposes  described 
herewith,  some  of  which  are  pressure 
gages,  but  there  are  many  other  uses  of 
pressure  gages,  such  as  for  air-brake  or 
other  compressed-air  systems,  hydraulic 
presses,  ammonia  compressors,  etc.  Many 
of  these  gages  are  made  on  the  spring 
principle,  having  a coiled  tube  to  which  the 
gas  or  liquid  is  admitted,  and  a device  for 
transmitting  the  motion  obtained,  when  the 
internal  pressure  causes  the  tube  to  uncoil, 
to  the  recording  or  Indicating  system.  For 
very  accurate  measurements  on  low  pres- 
sures mercury  columns  or  liquid  gages  are 
generally  used.  Other  gages  suitable  for 
low-pressure  measurement  have  a dia- 
phragm tube  movement.  The  principle  is 
that  of  a small  bellows  having  one  side 
stationary;  the  motion  of  the  opposite  en<L 
is  transmitted  to  the  indicating  device. 

Manufacturers: 

American  Steam  Gauge  & Valve  Mfg.  Co., 
208  Camden  St.,  Boston,  Mass.  “Amer- 
ican.” 

Ashton  Valve  Co.,  Boston,  Mass. 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  advertisement  on  page 
1286.) 

Brown  Instrument  Co.,  The,  Philadelphia, 
Pa.  “Brown." 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Gages  furnished  with  air 
brake  equipments  for  electric  railway 
service.  See  adv.  pages  1203-1223.— 
Adv. 

Lonergan  Co.,  J.  E..  211-215  Race  St., 
Philadelphia,  Pa.  (high-pressure  water) 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc., 
Brooklyn,  N.  Y.  “Columbia.” 

GAGES,  SCREW  PITCH.— The  screw- 
pitch  gage  is  used  to  determine  the  pitch 
of  screw  threads  of  unknown  cutting.  It 
consists  of  a number  of  small  templates 
generally  mounted  together  on  a pin  or  a 
ring.  Each  template  has  cut  along  one 
edge  teeth  which  will  fit  exactly  some  size 
of  threading,  the  size  being  stamped  on  the 
template.  They  are  of  importance  when 
making  apparatus  to  duplicate  exactly  a 
specimen  or  sample. 

Manufacturers: 

Ashton  Valve  Co.,  Boston,  Mass. 

Athol  Machine  Co.,  Athol.  Mass.  “Athol.” 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

Greenfield  Tap  & Die  XJorp.,  Sanderson 
St.,  Greenfield,  Mass. 

Greenfield  Tap  & Die  Corp.  of  Canada. 
Ltd.,  Front  & York  PI.,  Galt,  Ont.,  Can. 

GAGES.  STEAM,  INDICATING.  — The' 
steam  indicating  gage  is  primarily  an  indi- 


cating device  to  allow  the  engineer  or 
fireman  on  duty  at  the  boiler  to  know  the 
steam  pressure  at  any  moment  so  that  he 
may  govern  his  firing  accordingly.  The 
type  in  most  comrpon  use  utilizes  the  tubu- 
lar expansion  spring  principle  which  is 
commonly  used  in  all  pressure  gages. 
Where  vibration  Is  excessive,  a double 
spring  is  substituted  to  give  greater 
strength  to  the  instrument. 

Manufacturers: 

American  Steam  Gauge  & Valve  Mfg. 
Co.,  208  Camden  St.,  Boston,  Mass. 
“American.” 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  “Defender." 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St..  Brooklyn,  N.  Y.  “Gold." 

McAvity  & Sons.  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can.  “World.” 

Marsh  & Co..  James  P.,  114-124  S.  Clinton 
St.,  Chicago,  111. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn.  N.  Y. 

National  Steam  Specialty  Co.,  12-14  S. 
Clinton  St..  Chicago,  111.  “National.” 

Pierce,  Butler  & Pierce  Mfg.  Corp.,  2822 
James  St.,  Syracuse,  N.  Y. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

GAGES,  STEAM,  RECORDING.— To  ob- 
tain the  highest  boiler  efficiency  it  is  neces- 
sary that  charts  be  kept  which  will  give  an 
accurate  record  of  the  behavior  of  the 
boilers  at  all  times  and  under  all  conditions. 
It  is  the  purpose  of  the  recording  steam 
gage  to  furnish  such  a record  of  the  steam 
pressure.  These  gages  utilize  the  expan- 
sion-spring-tube principle  for  registering 
the  steam  pressure,  but  the  device  is  usual- 
ly more  complex  than  the  Indicating  types. 
The  record  Is  generally  made  on  a rotating 
paper  dial  which  is  driven  by  a clock 
mechanism. 

Manufacturers: 

Aschroft  Mfg.  Co.,  119  W.  40th  St.,  New 
York,  N.  Y. 

Ashton  Valve  Co..  Boston.  Mass. 

BRISTOL  CO.,  THE,  Waterbury.  Conn. 
(See  display  advertisement  on  page 
1286.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass. 

Defender  Automatic  Regulator  Co.,  St. 
Louis.  Mo.  “Defender.” 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Marsh  & Co.,  James  P.,  114-124  S.  Cltnton 
St..  Chicago.  111. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Moeller,  A.  E..  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn,  N.  Y. 

National  Steam  Specialty  Co.,  12-14  S. 
Clinton  St.,  Chicago,  111.  “National.” 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc., 
Brooklyn,  N.  Y.  “Columbia.” 

Williams.  Brown  & Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

GAGES,  TRACK. — An  instrument  for  de- 
termining whether  or  not  the  two  rails 
forming  a track  are  at  the  proper  distance 
from  each  other.  Track  gages  vary  some- 
what in  design,  according  to  the  make  and 
type  of  rail  with  which  they  are  to  be  used. 
As  a usual  thing  they  consist  of  a stiff  bar 
with  one  end  so  arranged  that  when  prop- 
erly placed  in  contact  with  one  rail  the  bar 
will  be  at  right  angles  to  the  track  and  a 
point  on  the  other  end  will  accurately  indi- 
cate the  proper  position  of  the  other  rail. 

Manufacturers: 

Aldon  Co.,  3338  Ravenswood  Ave.,  Chi- 
cago, 111.  “Huntington." 

Buda  Co..  The,  Harvey,  111.  “Hunting- 
ton,"  “Cafrey-Huntington,*4  "McManus." 

Kalamazoo  Railway  Supply  Co.,  Kalama- 
zoo, Mich. 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

GAGES,  VACUUM. — Foj  accurate  meas- 
urement of  vacuum  the  mercury  absolute- 
pressure  gage  is  used.  This  instrument  is 
simply  a special  form  of  mercury  tarom- 
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eter.  Air-bell  float  and  spring-tube  gages, 
very  similar  to  draft  gages,  are  sufficiently 
accurate  for  ordinary  uses  and  are  the 
most  common  forms  of  these  gages.  They 
are  used  for  measuring  low  pressures  in 
plants  employing  industrial  vacuum  or  suc- 
tion processes,  power  plants  utilizing  con- 
densing equipment,  and  in  laboratories,  etc. 

Manufacturers: 

Ashton  Valve  Co.,  Boston,  Mass. 

Bacharach  Industrial  Instrument  Co.,  422 
1st  Ave.,  Pittsburgh,  Pa.  “Hydro.” 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  advertisement  on  page 
1286.) 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass.  “Crosby.” 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  “Defender.” 

Foxboro  Co.,  Inc.,  The,  Foxboro.  Mass. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can.  “World.” 

Marsh  & Co.,  James  P.,  114-124  S.  Clinton 
St.,  Chicago,  111. 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Moeller.  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

National  Gauge  Co.,  300  Pacific  St., 
Brooklyn,  N.  Y. 

National  Steam  Specialty  Co.,  12-14  S. 
Clinton  St.,  Chicago,  111.  “National.” 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Pierce,  Butler  & Pierce  Mfg.  Corp.,  282 
James  St.,  Syracuse,  N.  Y. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc.. 
Brooklyn,  N.  Y.  “Columbia.” 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester,  N.  Y.  “Tyoos.” 

Uehling  Instrument  Co.,  Paterson,  N.  J. 

GAGES,  WATER  LEVEL,  ELECTRI- 
CALLY OPERATED.— These  gages  are 
used  largely  for  recording  w’ater  levels  in 
streams,  tanks,  reservoirs,  standpipes, 
sumps,  etc.,  which  are  located  at  points 
remote  from  the  observer  or  which  must 
be  located  at  points  inaccessible  for  reading 
by  the  operator.  The  indicating  device  is 
actuated  electrically  through  controls  situ- 
ated at  the  tank  or  other  water  body. 
These  controls  are  operated  by  the  water 
level,  using  a resistance  varied  by  the 
water  level,  a series  of  contacts  operated 
in  succession  by  the  various  stages  of  the 
water  or  by  a float  actuating  a relay  or 
contactor  device. 

Manufacturers: 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Gurley,  W.  & L.  E.,  614  Fulton  St.,  Troy, 
N.  Y. 

Leupold,  Voelpel  & Co.,  107  E.  70th  St., 
N.,  Portland,  Ore.  (long  distance) 
“Stevens." 

Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit.  Mich.  “Penberthy.” 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

GAGES,  WIRE.— The  sizes  of  wire  are 
standardized  through  a series  of  numbers 
for  the  various  diameters  made.  These  are 
known  as  the  wire  gage  and  in  the  copper 
wire  standard  they  run  from  No.  0000, 
which  is  0.46  inch  in  diameter,  down  to  No. 
40,  which  is  0.00314  inch  In  diameter. 
There  is  one  wire  gage  for  copper,  another 
for  iron  and  steel  and  another  for  htavy 
cables  in  sizes  larger  than  the  wire  gage 
table  provides  for. 

The  American  Wire  Gage,  formerly 
known  as  the  B.  & S.  Gage,  has  been 
adopted  by  the  United  States  Bureau  of 
Standards  and  the  American  Institute  of 
Electrical  Engineers  as  the  standard  for 
copper  wires. 

The  Steel  Wire  Gage,  formerly  known  as 
the  Washburn  & Moen  Gage,  has  been 
likewise  standardized  as  the  gage  for  iron 
and  steel  wires.  The  gage  numbers  in  the 
Steel  Wire  Gage  represent  diameters  which 
are  about  two  sizes  larger  than  correspond- 
ing numbers  in  the  American  Wire  Gage. 

The  Birmingham  Wire  Gage,  also  known 
as  the  Stubb’s  Wire  Gage,  was  established 
in  England  and  has  been  used  largely  there, 
and  is  used  in  the  United  States  for  iron 
and  steel  wire.  Iron  wire  used  for  tele- 
phone and  telegraph  lines  and  steel  armor 
wire  for  use  on  cables  are  commonly  desig- 
nated by  this  gage. 
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The  Circular  Mil  Gage,  originally  devised 
to  meet  the  large  cable  sizes  used  in  Edison 
low-tension  distribution  systems,  is  made 
up  by  dropping  the  last  three  ciphers  from 
the  circular- mil  area  of  the  cable.  Thus 
a 500,000-c.m.  cable  is  referred  to  as  a 600 
cable,  a 1,000,000-c.m.  cable  as  1,000,  etc. 
This  gage  is  not  widely  used,  it  being  more 
customary  to  refer  to  large  cables  by  their 
full  circular-mil  area. 

Manufacturers: 

Brown  & Sharpe  Mfg.  Co.,  Providence, 
R.  I. 

Disston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston.” 

Peck,  Stow  & Wilcox  Co.,  The,  Southing- 
ton, Conn. 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 

GAGES,  WIRE-M  E A S U R I N G.— For 
quickly  determining  the  size,  of  any  wire  a 
template  called  a wire  gage  is  used.  This 
is  a circular  disk  In  the  rim  of  which  are 
cut  slots  of  various  widths,  each  one  corre- 
sponding exactly  to  the  diameter  of  one  of 
the  wire  sizes.  Each  slot  is  marked  with 
corresponding  wire  gage  size.  The  gages 
are  made  to  correspond  to  wire  sizes  of 
the  various  standard  wire  gages,  one  wire- 
measuring gage  being  applicable  only  to 
the  gage  for  which  it  was  cut.  These 
gages  are  very  convenient  and  widely 
used. 

Micrometer  calipers  are  also  used  for 
wire  measurement,  but  are  not  as  conveni- 
ent nor  as  rapid  to  use.  They  measure  the 
wire  diameter  in  mils,  which  must  then  be 
compared  to  a table  of  wire  sizes. 

GAINADAY.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Pittsburgh  Gage  & Supply  Co.,  30th  St.  & 
Liberty  Ave.,  Pittsburgh,  Pa. 

GAINS,  STEEL. — The  incision  made  in  a 
pole  to  provide  a flat  surface  for  the  cross- 
arm  is  called  a gain.  On  concrete  or  tubu- 
lar steel  poles  this  is  provided  for  by  a cast 
iron  or  steel  gain  fastened  to  the  pole. 
Pressed -steel  gains  have  also  been  used  to 
some  extent  on  wood  poles  to  avoid  cutting 
the  gains  in  the  wood. 

Manufacturers: 

HALLETT  IRON  WORKS,  Harvey  111. 
The  Hallett  steel  gain,  as  illustrated 
below,  is  a recently  improved,  simple, 
strong  and  efficient  device  for  attach- 
ing crossarms  to  poles.  It  lengthens 
the  life  of  poles  by  doing  away  with 
the  cut  gain  which  is  responsible  for 
much  of  the  rapid  pole  line  deteriora- 
tion. It  does  away  with  the  necessity 
of  braces  on  short  crossarms.  In  the 
building  of  telephone,  telegraph,  elec- 
tric light  and  power  transmission  lines, 
it  permits  an  improved  construction 
which  is  cheap,  practical  and  valuable. 
The  Hallett  steel  gain,  as  it  has  been 


Hallet  Steel  Gain 

recently  improved,  consists  of  a pole 
plate  and  a gain  plate  of  galvanized 
steel.  All  that  is  necessary  to  attach 
the  gain  and  arm  to  the  pole  is  to  place 
the  gain  on  the  arm  and  Insert  the 
through  bolt.  Tightening  up  the 
through  bolt  causes  the  struts  on  the 
gain  plate  to  press  against  the  pole 
plate.  This  In  turn  causes  the  pole 
plate  to  grip  very  tightly  about  the 
pole.  It  is  necessary  when  ordering, 
that  vertical  dimension  of  crossarms 
be  given  because  the  gain  plate  is  made 
to  conform  to  this  dimension.  See  ad- 
vertisement on  page  1254. — Adv. 

GAIR  CO.,  ROBERT.— Brooklyn,  N.  Y. 
Manufacturer  of  corrugated  fiber  shipping 
boxes,  cartons,  labels,  etc. 


GAITES,  PEACE  & CO.,  INC.— 204  Wil- 
loughby St.,  Brooklyn,  N.  Y.  Manufacturer 
of  lighting  fixtures.  Business  established 
1891.  President  and  treasurer,  J.  M.  Ehr- 
lich; secretary,  M.  C.  Abuza. 

GALE'S. — Trade  name  for  commutator 
compounds  manufactured  by  K.  McLennan 
& Co.,  1751-9  W.  35th  St.,  Chicago,  111. 

GAL- PAR. — Trade  name  for  medical  bat- 
teries manufactured  by  the  Milo-Bar  Bell 
Co.,  301  Diamond  St.,  Philadelphia,  Pa. 

GALION  IRON  WORKS  & MFG.  CO., 
THE. — Galion,  Ohio.  Manufacturer  of 
motor-driven  car  unloaders.  President  and 
general  manager,  D.  C.  Boyd. 

GALL-MONTLAUR  PROCESS.— One  of 
the  early  processes  for  the  electrolytic  pro- 
duction of  chlorates. 

GALVADUCT. — Trade  name  for  interior 
rigid  conduit,  conduit  couplings,  nipples  and 
unions  manufactured  by  the  Garland  Mfg. 
Co.,  West  Pittsburgh,  Pa. 

GALVANI,  LUIGI.— An  Italian  physician 
and  anatomist,  and  the  discoverer  of  cur- 
rent or  “galvanic”  electricity.  He  was 
born  at  Bologna  in  1737  and  died  in  1798. 
In  1762  he  was  appointed  professor  of 
anatomy  in  the  University  of  Bologna. 
Galvani  owes  the  wide  celebrity  attached 
to  his  name  to  his  discoveries  in  animal 
electricity,  which  led  to  his  conclusion  that 
the  source  of  electricity  lay  in  the  nerves, 
and  that  the  metals  which  are  necessary 
served  merely  as  conductors. 

GALVANIC.— An  old  term  used  to  de- 
scribe apparatus  using  or  operating  by  the 
energy  of  a primary  battery  or  voltaic  cell. 
The  term  comes  from  the  name  of  its  dis- 
coverer, Luigi  Galvani,  an  Italian  physician, 
who  while  dissecting  the  legs  of  a frog 
accidentally  allowed  them  to  come  into  con- 
tact with  dissimilar  metals,  which  caused 
muscular  action  in  them.  The  action  was 
attributed  to  the  metallic  contact  and  led 
to  the  construction  of  the  voltaic  pile  by 
Volta. 

Physicians  and  manufacturers  of  electro- 
therapeutic  apparatus  still  use  the  term 
and  refer  to  galvanic  cells  or  batteries, 
galvanic  current,  galvanic  cabinets  (cases 
containing  a primary  battery  and  elec- 
trodes), galvanic  cautery,  galvanic  elec- 
tricity, etc. 

GALVANIC  DEPOSITS.  — Deposits  of 
metals  or  metallic  compounds  produced  by 
electrolysis.  When  the  electrolyte  contains 
a metallic  salt,  the  metal  is  often  deposited 
pure  upon  the  cathode;  if  it  is  an  easily 
oxidizable  metal,  it  may  be  deposited  out 
from  aqueous  solution  as  metallic  oxide.  A 
few  metals,  under  proper  conditions,  can 
be  deposited  from  solution  on  the  anode  as 
metallic  oxide,  usually  as  that  oxide  con- 
taining the  maximum  possible  percentage 
of  oxygen.  Example:  lead  peroxide  from 
lead  nitrate  solution  strongly  acidified  with 
nitric  acid. 

GALVANIZE. — A term  formerly  used  to 
refer  to  any  electrical  process  of  plating  or 
depositing  gold,  silver,  zinc  or  other  similar 
metals  on  another  metal.  It  was  so  named 
because  the  old  term  “galvanic  electricity” 
or  current  electricity  was  used  as  long  as 
current  could  be  obtained  only  from  pri- 
mary (galvanic)  batteries.  At  present  the 
term  galvanize  is  not  strictly  an  electrical 
term  and  is  applied  only  to  the  deposition 
of  zinc  on  other  metals,  either  by  dipping 
the  material  in  molten  zinc  or  by  heating 
to  a high  temperature  with  zinc  dust. 
When  an  electrical  process  Is  used  it  is 
called  electrogalvanizing,  which  see.  Many 
materials  and  metal  parts  used  in  the  elec- 
trical industry  are  galvanized. 

GALVANIZED  PRODUCTS  CO.— First 
St.,  Phillip8burg.  N.  J.  Manufacturer  of 
pole-line  hardware.  Business  established 
1917.  President  and  sales  manager,  E.  R. 
Yarnelle;  vice-president,  treasurer  and 
general  manager,  Charles  G.  Shirer.  Fac- 
tory, E.  Stroudsburg,  Pa. 

GALVANIZING,  ELECTRO.— See  Elec- 
trogalvanizing. 

GALVANOMETER. — A galvanometer  may 
be  defined  as  an  instrument  for  the  detec- 
tion or  measurement  of  an  electric  current. 
Galvanometers  are  nearly  always  very  sen- 
sitive instruments  and  are  used  to  detect 
or  Immediately  to  measure  very  small 
currents. 

There  are  several  types  of  galvanometers 
in  use,  but  only*  one  fundamental  principle 
is  employed.  This  is  the  reaction  between 
a magnet  and  a current-carrying  wire. 
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The  tangent  galvanometer,  which  is  mainly 
of  historic  interest,  is  an  absolute  instru- 
ment. It  consists  essentially  of  a circular 
coil  of  insulated  wire  at  the  centfer  of  which 
is  suspended  a small  magnetic  needle.  The 
reaction  between  the  Held  due  to  a current 
in  the  coil  and  the  magnetic  field  of  the 
needle  produces  a deflection,  the  tangent  of 
which  is  proportional  to  the  current.  From 
the  known  dimensions  of  the  coil  and  the 
magnetic  moment  of  the  needle  the  cur- 
rent is  calculated.  Such  galvanometers  are 
known  as  moving- magnet  types. 

In  the  other  form  the  permanent  magnet 
is  comparatively  large,  fixed,  and  is  of  the 
horseshoe  form.  In  the  air  gap  of  this  is 
suspended  a coil  of  many  turns.  The  re- 
action between  the  current  in  the  coil  and 
the  magnetic  field  of  the  permanent  mag- 
net deflects  the  coil.  This  deflection  is 
proportional  to  the  current.  Such  Instru- 
ments are  called  moving-coil  galva- 
nometers. The  controlling  force  is  due  to 
the  torsion  of  the  suspension. 

Galvanometers  may  also  be  divided  into 
portable  and  laboratory  types.  The  former 
are  more  rugged  and  are  used  chiefly  as 
current  detectors  in  Wheatstone  bridge 
measurements  or  for  demonstration  use  in 
lectures  or  by  elementary  students.  The 
laboratory  type  is  used  for  very  sensitive 
current  detection  and  measurement  of  such 
high  accuracy  as  can  seldom  be  effected 
outside  a laboratory.  The  deflection  of  the 
needle  or  coil  of  laboratory  galvanometers 
is  almost  invariably  read  from  a scale  by 
reflection  from  a mirror  mounted  on  the 
movable  element.  The  reading  is  usually 
observed  by  a telescope,  with  its  tube  at 
right  angles  to  the  scale  at  zero,  focused 
on  the  mirror.  For  demonstrations  and 
abroad  a lamp  and  scale  are  used,  the  lamp 
having  a narrow  luminous  slit  on  the  zero 
of  the  scale. 

Ballistic  Galvanometer  is  one  whose 
movable  element  has  a comparatively  large 
moment  of  inertia  and  comparatively  small 
restoring  moment  due  to  the  suspension. 
It  may  be  either  of  the  movable-magnet  or 
movable-coil  type.  The  ballistic  galvanom- 
eter is  used  in  comparing  capacitances  and 
in  measuring  flux  densities  in  iron. 

String  Galvanometer.  This  may  be  con- 
sidered a special  form  of  movable -coil 
galvanometer.  The  movable  element  of  the 
galvanometer  is  a fine  silvered  quartz  fiber 
or  a very  fine  wire.  This  is  stretched  at 
right  angles  to  a strong  magnetic  field  due 
to  an  electromagnet.  When  a current  is 
sent  through  the  fiber  of  the  galvanometer, 
it  moves  across  the  field.  This  motion  is 
^observed  through  a microscope  wdth  a 
magnifying  power  of  about  100  diameters. 
Such  an  instrument  is  very  sensitive,  but 
it  may  have  an  uncertain  zero,  and  the 
fiber  may  move  out  of  focus. 

Vibration  Galvanometer  is  otfe  whose  free 
period  of  vibration  is  the  same  as  that  of 
the  current  to  be  measured  or  detected. 
The  period  may  be  varied  by  adjusting  the 
length  and  tension  of  the  suspension,  and 
when  its  period  is  the  same  as  that  of  the 
actuating  current,  a very  weak  current  will 
produce  a comparatively  large  deflection. 
The  same  principle  is  used  in  frequency 
meters.  Such  a galvanometer  is  valuable 
in  a-c.  bridge  measurements.  It  may  be 
of  either  the  movable-coil  permanent-mag- 
net type  or  the  movable-magnet  type. 

Thermal  Galvanometer.  This  is  a mov- 
able-coil permanent-magnet  galvanometer. 
A fine  wire  coil  is  suspended  between  the 
poles  of  a strong  magnet  as  in  the  other 
forms,  but  the  coil  terminates  in  a bis- 
muth-antimony thermocouple.  This  couple 
is  close  to  a heating  coil  through  which  the 
current  to  be  detected  or  measured  is 
passed.  The  heating  of  the  thermocouple 
causes  a current  to  flow  in  the  coil,  which 
in  turn  produces  a deflection  as  in  other 
galvanometers. 

GALVANOMETER  CONSTANTS.  — For 
many  measurements  the  galvanometers 
must  first  be  calibrated.  This  is  done  by 
determining  the  deflection  corresponding 
to  unit  quantity,  or  what  quantity  is  neces- 
sary to  produce  unit  deflection.  For  the 
tangent  galvanometer  the  constant  is  the 
strength  of  field  produced  at  the  center  of 
the  coil  by  unit  current.  This  constant 
depends  upon  the  radius  and  number  of 
turns  on  the  coil. 

The  constants  of  other  types  of  gal- 
vanometers have  distinctive  names,  such 
as  coulomb  constant,  ampere  constant, 
megohm  constant  and  volt  constant.  These 
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are  characteristics  of  what  is  known  as 
sensitivity  of  the  galvanometer. 

Galvanometer  Sensitivity  is  that  charac- 
teristic of  a galvanometer  which  determines 
the  degree  of  accuracy  of  its  measure- 
ments, and  which  gives  some  indication 
of  its  suitability  for  certain  kinds  of  meas- 
urements. It  is  measured  by  the  deflection 
produced  by  unit  quantity  or,  conversely, 
the  quantity  necessary  to  produce  unit  de- 
flection. All  sensitivity  constants  are  ex- 
pressed in  terms  of  the  deflection  on  a scale 
one  meter  from  the  mirror  of  the  galvan- 
ometer. 

The  ampere  constant  is  the  deflection 
produced  by  one  microampere. 

The  volt  constant  is  the  deflection  pro- 
duced by  one  microvolt.  The  volt  constant 
is  equal  to  the  microampere  constant 
divided  by  the  resistance  of  the  gal- 
vanometer. 

Megohm  constant  is  the  resistance  ex- 
pressed in  megohms  that  must  be  con- 
nected in  series  with  the  galvanometer  to 
reduce  the  deflection  to  one  millimeter 
under  an  e.m.f.  of  one  volt.  Numerically 
this  is  the  same  as  the  microampere  con- 
stant. 

Coulomb  constant  is  a constant  of  bal- 
listic galvanometers.  It  is  the  deflection 
produced  by  one  microcoulomb. 

A galvanometer  with  a large  ampere 
constant  is  desirable  for  high-resistance 
measurements,  such  as  insulation  re- 
sistance. One  with  a high  volt  constant  is 
desirable  for  measuring  small  differences 
of  potential  and  for  use  with  low-resistance 
bridges,  potentiometers,  etc.  A galvanom- 
eter with  a high  coulomb  constant  is  desir- 
able for  magnetic  measurements  and  for 
the  comparison  of  small  capacitances. 

GALVANOMETER,  MIRROR. — A receiv- 
ing instrument  used  in  telegraphy, 
operating  like  a laboratory  galvanometer 
and  originally  used  in  submarine  cable 
working.  A moving  coil  connected  in  the 
cable  circuit  was  fitted  with  a small  mir- 
ror, which  reflected  a beam  of  light  upon 
a reading  screen.  The  movement  of  the 
beam  of  light  is  sufficient  to  enable  the 
message  to  be  read  easily,  even  though  the 
current  actuating  the  galvanometer  is  ex- 
tremely small. 

GALVANOMETERS,  LABORATORY.— 

Laboratory  galvanometers  are  generally 
considered  to  be  stationary  or  semiportable 
instruments;  because  of  the  delicate  sus- 
pensions and  the  time  required  to  set  up  a 
galvanometer,  they  are  very  seldom  moved. 
They  are  usually  set  up  on  a mounting  in 
a room  where  they  will  be  practically  free 
from  external  vibrations.  In  some  cases 
extremely  sensitive  instruments  are  placed 
on  a special  pedestal  or  column  that  runs 
down  to  the  ground,  being  entirely  sepa- 
rate from  the  rest  of  the  building  and  hav- 
ing its  own  foundation.  Less  sensitive 
instruments  used  for  general  testing  pur- 
poses do  not  require  such  protection  and 
are  often  of  a semiportable  nature. 

The  classes  of  galvanometers  most  used 
for  laboratory  purposes  are  sensitive  mov- 
ing-coil. ballistic  and  vibration  galvanom- 
eters. The  ballistic  galvanometers  are 
used  to  measure  the  quantity  of  electricity, 
as  from  the  discharge  of  a condenser  or  the 
induced  charge  in  a secondary  circuit. 
With  certain  modifications  they  may  also 
be  used  as  fluxmeters  to  measure  magnetic 
induction.  Very  sensitive  moving-coil  in- 
struments which  measure  the  permanent 
deflection  rather  than  the  first  throw,  as  is 
done  in  the  ballistic  galvanometer,  are  also 
used  very  extensively  in  connection  with 
potentiometer  and  other  delicate  tests.  The 
vibration  galvanometer  is  used  for  a-c. 
measurements. 

Manufacturers: 

American  Radio  A Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Beck  Bros.,  3648  N.  2nd  St..  Philadelphia, 
Pa. 

Foote,  Pierson  A Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y.  “Delta/* 

Hindel.  Charles  F..  45  Spring  St.,  Ossin- 
ing, N.  Y.  “American/* 


When  writing  to  manufacturers  please 
mention  the 
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LEEDS  A NORTHRUP  CO.,  4901  Stenton 
Ave.,  Philadelphia,  Pa. 

Moeller,  A.  E.v  261-3-5  Sumpter  St., 
Brooklyn,  N.  Y.  “A.  E.  M.” 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 
“Paul  Unlpivot.’*  • 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico/* 

Sticht  & Co.,  Herman  H.,  15  Park  Row, 
New  York,  N.  Y. 

THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.*'  (See 
display  advertisement  on  page  1286.) 

WELCH  MFG.  CO..  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

Weston  Electrical  Instrument  Co.,  Waver- 
ly  Park,  Newark,  N.  J. 

Williams,  Brown  A Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

GALVANOMETERS,  PORTABLE — Port- 
able galvanometers  are  used  in  genera] 
testing  work  and  in  laboratory  work  where 
extreme  sensitivity  is  not  required.  They 
are  generally  rather  small  and  rugged  in- 
struments of  the  moving-coil  type,  either 
of  the  D’ Arson val  or  electrodynamometer 
principles.  The  operation  is  similar  to  the 
laboratory  Instruments  except  that  the  de- 
flection period  of  portable  instruments  is 
much  smaller  than  for  laboratory  types, 
and  because  of  their  suspension  they  are 
less  sensitive  and  more  rugged.  Jewel 
bearings  are  generally  employed  and  tfie 
moving  element  is  supported  on  a steel 
pivot.  Delicate  fiber  suspensions  are  but 
little  used.  Portable  galvanometers  are 
generally  used  in  xero  current  determina- 
tions, as  in  portable  potentiometer  and 
Wheatstone  bridge  work  and  other  similar 
testing  sets.  The  xero  of  the  scale  is  com- 
monly in  the  center  and  the  value  of  the 
other  Indications  is  frequently  not  given 
on  the  scale. 

Manufacturers: 

Atlas  Powder  Co.,  140  N.  Broad  St., 
Philadelphia,  Pa.  (for  blasting  units) 

Foote,  Pierson  A Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

LEEDS  & NORTHRUP  CO..  4901  Stenton 
Ave.,  Philadelphia,  Pa. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn.  N.  Y.  “A.  E.  M.*' 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 
“Paul  Unipivot/* 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

Sticht  & Co.,  Herman  H.,  15  Park  Row, 
New  York.  N.  Y. 

THOMPSON-LEVERING  CO..  327  Arch 
St..  Philadelphia,  Pa.  “Peerless/*  (See 
display  advertisement  on  page  1286.) 

WELCH  MFG.  CO..  W.  M.,  1516  Orleans 
St.,  Chicago,  HI. 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

Williams,  Brown  A Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

Wilson-Maeulen  Co.,  Inc.,  730  E.  143rd 
St.,  New  York,  N.  Y. 

GALVAN08COPE.  — A simple  form  of 
galvanometer  that  usually  cannot  be  used 
for  determining  the  value  of  a current  but 
merely  to  indicate  its  presence.  When  the 
movement  of  the  needle  is  calibrated,  the 
instrument  is  called  a galvanometer. 

GAMEWELL  FIRE  ALARM  TELE- 
GRAPH  CO.,  THE.— Newton  Upper  Fills, 
Mass.  Manufacturer  of  police  telephoning 
and  signaling  systems,  fire  alarm  systems 
and  accessories  therefor.  Business  estab- 
lished 1864.  President,  William  Gellatly; 
vice-president  and  general  manager,  V.  C. 
Stanley;  secretary  and  treasurer,  W.  C. 
Beck.  Main  office,  Chestnut  St.,  Newton 
Upper  Falls,  Mass.  Branch  offices,  200 
Devonshire  St.,  Boston,  Mass.;  5708  Grand 
Central  Terminal,  New  York,  N.  Y.;  417 
S.  Dearborn  St.,  Chicago,  111.;  312  Jacob- 
son Bldg.,  Denver,  Colo.;  1007  Aronson 
Bldg.,  San  Francisco,  Cal.;  Atlanta,  Ga. 
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GAMMA  RAY8. — These  are  very  pene- 
trating rays  of  the  same  character  as  X- 
rays.  They  are  ether  pulsations  of  very 
short  wave  length  which  are  produced  by 
radioactive  substances  simultaneously  with 
the  beta  rays. 

G.  A G. — Trade  name  for  electric  auto- 
mobile heater  manufactured  by  the  G.  A 
G.  Electric  Heater  Co.,  Lafayette,  Ind. 

G A G. — Trade  name  for  telescopic  hoists 
manufactured  by  Gillis  A Geoghegan,  537- 
539  W.  Broadway,  New  York,  N.  Y. 

G.  A G.  ELECTRIC  HEATER  CO.,  THE. 
— Lafayette,  Ind.  Manufacturer  of  electric 
automobile  heaters. 

G A W — Trade  name  for  electrical  dis- 
tribution specialties  made  by  the  G A W 
Electric  Specialty  Co.,  7430-52  S.  Chicago 
Ave.,  Chicago,  111. 

G A W ELECTRIC  SPECIALTY  CO.— 
7430-52  S.  Chicago  Ave.,  Chicago.  111. 
Manufacturer  of  electrical  distribution  spe- 
cialties. Business  established  1909.  Pres- 
ident, Paul  F.  Williams;  vice-president  and 
treasurer,  H.  B.  Gear;  secretary  and  gen- 
eral manager,  George  P.  Edmonds;  sales 
manager,  A.  Lund.  Sales  representatives, 
McClary-Jemison  Machinery  Co.,  Birming- 
ham, Ala.;  Charles  Farnham,  207  I.  W. 
Heilman  Bldg.,  Los  Angeles.  Cal.;  White  A 
Converse,  Minneapolis,  Minn.;  Electric 
Power  Equipment  Co.,  619  W.  38th  St., 
New  York,  N.  Y.;  Scheifer  Electric  Co..  E 
A B Bldg.,  Rochester,  N.  Y.;  Electric 
Power  Equipment  Co.,  13th  A Wood 
Sts.,  Philadelphia,  Pa.;  Electric  Material 
Co.,  589  Howard  St.,  San  Francisco.  Cal.; 
W.  R.  Hendrey  & Co.,  Hoge  Bldg.,  Seattle, 
Wash.;  White  A Converse,  St.  Paul,  Minn.; 
Robert  H.  Anthony,  261  Franklin  St.,  Chi- 
cago, 111.;  General  Supplies,  Ltd.,  122  W. 
11th  St.,  Calgary,  Alta.,  Canada;  A.  H. 
Winter  Joyner,  Ltd.,  62  Front  St.,  W., 
Toronto,  Ont.,  Canada. 

GAN8CHOW  CO.,  WILLIAM.— Morgan 
St.  A Washington  Blvd.,  Chicago,  HI. 
Manufacturer  of  gears  and  pinions.  Busi- 
ness established  1880.  President  William 
Ganschow;  secretary,  C.  F.  Goedke;  treas- 
urer, E.  J.  Ganschow.  Branch  offices,  60 
Church  St..  New  York.  N.  Y.;  4836  Wood- 
ward Ave.,  Detroit,  Mich. 

GANTRY  CRANE.— A crane  which  is 
supported  from  the  ground  by  two  vertical 
steel  towers.  The  towers  may  be  station- 
ary, or  may  be  equipped  with  wheels  and 
suitable  propelling  equipment,  so  that  they 
may  travel  on  rails  on  the  ground.  See 
Cranes,  electric,  miscellaneous. 

GAP,  AIR. — See  Air  gap. 

GAP,  RADIO. — See  Spark  gaps,  radio. 

GAPCO. — Trade  name  for  automobile  wir- 
ing assemblies  and  magneto  parts  manu- 
factured by  the  Grossman  Auto  Parts  Co., 
White  Plains.  N.  Y. 

GARAGE,  ELECTRIC  VEHICLE.— The 
equipment  in  a garage  in  which  electric 
vehicles  are  housed  and  maintained  in  good 
operating  condition  is  quite  interesting 
from  an  electrical  standpoint.  While  many 
small  garages,  in  which  a single  electric 
passenger  or  pleasure  car  is  kept,  do  not 
differ  greatly  from  an  ordinary  garage  un- 
less provided  with  charging  equipment, 
there  are  many  large  and  specially  equipped 
garages  for  fleets  of  electric  vehicles. 
Large  merchandising  houses  or  other  in- 
dustrial concerns  having  an  extensive 
delivery  service  often  operate  a fleet  of 
electric'  vehicles  for  this  purpose.  The 
operation  of  a fleet  is  more  economical 
than  operating  one  or  a very  few  cars. 
The  investment  cost  of  the  garage  and 
charging  equipment  and  labor  cost  of  the 
necessary  attendant  to  care  for  a single 
car  is  relatively  high  in  proportion  to  the 
mileage  obtained.  When  the  number  of 
cars  increases  to  the  proportions  of  a fleet 
the  fixed  charges  and  maintenance  costs 
per  car  decrease  rapidly. 

The  electrical  equipment  comprises  the 
necessary  battery -charging  motor-gener- 
ator, converter  or  rectifier  and  control 
equipment,  together  with  a local  distribu- 
tion system  so  that  several  cars  or  trucks 
may  be  charged  simultaneously  while  in 
their  proper  places.  Where  direct-current 
service  is  available  the  charging  equipment 
consists  essentially  of  a control  switch- 
board having  a separate  panel  for  each 
charging  circuit.  A double-pole  double- 
throw knife  switch  with  suitable  fuses  is 
supplied  for  each  circuit  together  with  a 
rheostat  which  makes  it  possible  to  start 
the  charge  at  the  proper  rate  and  reduce 
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the  current  in  suitable  steps  to  the  final 
amount  required.  A potential  receptacle 
permits  a voltmeter  to  be  plugged  in  at  any 
time  to  measure  the  voltage  and  similarly 
an  ammeter  to  indicate  the  charging  rate. 

Charging  from  alternating-c  u r r e n t 
sources  is  very  common  as  a large  percent- 
age of  garages  are  supplied  with  this  form 
of  energy  only.  This  necessarily  involves 
a conversion  from  alternating  to  direct 
current  and  four  types  of  conversion  ap- 
paratus may  be  employed,  according  to  the 
size  of  the  installation.  For  a very  large 
garage  polyphase  synchronous  converters 
are  used.  Motor- generator  sets  are  made 
in  a number  of  sizes  and  ratings  and  are 
suitable  for  smaller  installations  and  for 
either  single-phase  or  polyphase  supply. 
Single-phase  synchronous  converters  are 
also  made  in  smaller  ratings  for  this 
service.  In  other  cases,  rectifiers  are  used, 
generally  of  the  mercury-arc  type.  The 
switchboards  for  such  installations  have 
separate  panels  for  each  circuit,  generally 
arranged  so  that  they  may  be  added  from 
time  to  time  as  the  number  of  cars  in- 
creases; they  also  have  the  necessary  con- 
trol equipment  for  the  conversion 
apparatus.  A*  water  still  and  other  battery 
maintenance  and  vehicle  washing  equip- 
ment is  usually  provided. 

GARCO. — Trade  name  for  asbestos  gas- 
kets, wick  and  rope  packing  and  metallic 
brake  band  lining  manufactured  by  the 
General  Asbestos  & Rubber  Co.,  27  Cum- 
berland St.,  Charleston,  S.  C. 

GARCO  BESTOS. — Trade  name  for  as- 
bestos metallic  sheet  packing  manufactured 
by  the  General  Asbestos  & Rubber  Co.,  27 
Cumberland  St.,  Charleston,  S.  C. 

GARDEN  CITY. — Trade  name  for  blow- 
ers and  ventilating  fans  manufactured  by 
the  Garden  City  Fan  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111. 

GARDEN  CITY  CHANDELIER  CO — 552 

W.  Jackson  Blvd..  Chicago,  111.  Manufac- 
turer of  lighting  fixtures. 

GARDEN  CITY  FAN  CO.— 332  S.  Mich- 
igan Ave.,  Chicago,  111.  Manufacturer  of 
electric  ventilating  fans  and  blowers.  Pres- 
ident, E.  D.  Green;  secretary,  T.  J.  Flan- 
agan; sales  manager,  W.  Gardner. 

GARDI. — Trade  name  for  grinding  wheel 
dressers  manufactured  by  the  Challenge 
Machine  Co.,  Inc.,  6116  Springfield  Ave., 
Philadelphia,  Pa. 

GARDNER  GOVERNOR  CO.,  THE.— 
Quincy,  111.  Manufacturer  of  electric  and 
turbine  driven  pumps,  motor-driven  air 
compressors  and  governors.  Business  es- 
tablished 1859.  President,  J.  Willis  Gard- 
ner; vice-presidents,  J.  W.  Wall  and  P.  H. 
Gardner;  secretary  and  treasurer,  R.  G. 
Gardner;  sales  manager,  J.  W.  Wall.  Main 
office  and  factory,  1 Williamson  St.,  Quincy, 
111.  Branch  office  and  warehouse,  604  Arch 
St.,  Philadelphia,  Pa.  District  offices, 
Fisher  Bldg.,  Chicago,  HI.;  Singer  Bldg., 
New  York,  N.  Y.  Sales  representatives, 
Rix  Compressed  Air  & Drill  Co.,  San  Fran- 
cisco and  Los  Angeles,  Cal. 

GARDNER  MACHINE  CO.— Beloit,  Wis 
Manufacturer  of  grinding  and  polishing 
wheels.  President,  L.  W.  Thompson;  vice- 
president,  F.  E.  Gardner;  secretary,  W.  C. 
Ackley;  treasurer,  W.  B.  Leishman. 

GARDNER-RIX. — Trade  name  for  motor- 
driven  air  compressors  and  electric  vacuum 
pumps  manufactured  by  the  Gardner  Gov- 
ernor Co.,  1 Williamson  St.,  Quincy,  111. 

GARFIELD  MFG.  CO.— Garfield,  N.  J. 
Manufacturer  of  molded  insulation,  insu- 
lating materials,  wiring  devices,  etc.  Busi- 
ness established  1908.  President  and  gen- 
eral manager,  B.  H.  Howell;  vice-president, 
H.  W.  Appleton;  secretary,  Eugene  Nelley; 
treasurer,  A.  Meister;  sales  manager,  B.  A. 
Appleton. 

GARLAND. — Trade  name  for  car  ven- 
tilators manufactured  by  Holden  & White, 
Inc.,  343  S.  Dearborn  St.,  Chicago,  111. 

GARLAND  MFG.  CO.— West  Pittsburgh 
Pa.  Manufacturer  of  armored  cables,  cord, 
interior  conduit  and  fittings.  Business 
established  1897.  President,  Robert  Gar- 
land; secretary  and  sales  manager,  F.  C. 
Hodkinson;  treasurer,  Charles  Garland. 
Main  office  and  factory,  West  Pittsburgh. 
Pa.  Branch  offices,  804  Citizens  Bldg., 
Cleveland,  Ohio;  509-11  W.  27th  St.,  New 
York,  N.  Y.  Sales  representatives,  S.  B. 
Condit  Jr.  & Co.,  297  Franklin  St.,  Boston, 
Mass.;  M.  B.  Austin  & Co.,  700  W.  Jackson 
Blvd.,  Chicago.  111.;  B.  K.  Sweeney,  231 
15th  St.',  Denver,  Colo.;  H.  C.  Biglin,  29 


Poplar  St.,  Atlanta,  Ga. ; Elliott  Reynolds, 
63rd  & Oxford  Sts.,  Philadelphia,  Pa. 

GARMENT  PRESSERS.— See  Irons,  elec- 
tric, pressing,  tailors’. 

GARMENTS,  ELECTRICALLY  HEATED 
AVIATORS'. — Coat  and  gloves  having  in 
the  lining  of  the  apparel  heating  elements 
with  suitable  connections  so  that  these 
elements  may  be  heated  by  current  from  a 
storage  battery  in  the  same  manner  as 
warming  pads  are  heated  by  connection  to 
an  ordinary  lighting  circuit.  High  levels  of 
the  atmosphere  are  extremely  cold,  so  that 
when  ascending  to  great  heights  in  an  air- 
plane or  balloon  these  electrically  heated 
garments  are  found  practically  necessary. 

GARMENTS,  FIREPROOF,  FOR  FUR- 
NACE TENDERS,  WELDERS,  ETC.— 
Where  very  intense  heat  or  spattering 
liquid  metal  makes  it  necessary,  furnace 
tenders,  welders  and  other  workmen  so 
exposed  wear  outer  garments  of  fireproof 
materials.  These  garments  are  commonly 
of  asbestos  cloth  made  up  in  coats,  pants, 
overalls,  or  aprons.  Where  the  hazard  is 
not  so  great,  fireproofed  leather  aprons, 
similar  to  a blacksmith’s  apron,  are  used. 
Also  see  Shoes,  boots,  leggings,  etc.,  fire- 
proof; Gloves,  fireproof. 

Manufacturers: 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago.  111. 

Johns-Manvllle,  Inc.,  Madison  Ave.  & 
41st  St..  New  York,  N.  Y. 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  “Diamond.” 

GARRETSON. — Trade  name  for  dental 
X-ray  chairs  manufactured  by  the  Waite 
& Bartlett  Mfg.  Co.,  53  Jackson  Ave.,  Long 
Island  City,  N.  Y. 

GARRISON. — Trade  name  for  electrically 
operated  domestic  stoker  manufactured  by 
the  Domestic  Stoker  & Mfg.  Co.,  519  Atlas 
Bldg.,  Salt  Lake  City,  Utah. 

GARTON-DANIELS. — Trade  name  for 
electric  railway  specialties  manufactured 
by  the  Electric  Service  Supplies  Co.,  17th 
& Cambria  Sts.,  Philadelphia,  Pa. 

GARUTI  ELECTROLYZER.— An  electro- 
lytic cell  for  the  production  of  hydrogen 
and  oxygen  from  a caustic  potash  (KOH) 
electrolyte. 

GARVIN  MACHINE  CO.,  THE.— Spring 
& Varick  Sts.,  New  York,  N.  Y.  Manufac- 
turer of  motor-driven  surface  grinders, 
tapping  machines,  coiling  machines  and 
other  metal  working  machine  tools.  Busi- 
ness established  1865.  President,  Burr  K. 
Garvin;  vice-president,  Warren  Garvin; 
secretary,  H.  R.  Garvin;  treasurer,  George 
Maclagan;  general  manager,  Roger  B.  Gar- 
vin; sales  manager,  Frank  A.  Power. 

GAS. — A fluid  form  of  matter  having 
neither  independent  shape  nor  definite  vol- 
ume but  tending  to  expand  indefinitely. 
Gases  are  either  elements,  such  as  hydro- 
gen, oxygen,  nitrogen,  chlorine,  or  they  are 
chemical  compounds  such  as  carbon  dioxide, 
methane,  sulphur  dioxide,  ammonia,  etc. 
At  normal  temperatures  they  are  gases, 
but  at  low  temperatures  and  high  pressures 
they  may  be  liquefied.  Several  kinds  of 
gas  are  used  for  illuminating  and  power 
purposes.  The  latter  application  is  of  in- 
terest to  the  electrical  industry. 

GAS  CELLS. — Primary  cells  of  various 
designs  in  which  it  has  been  attempted  to 
convert  into  electrical  energy  the  chemical 
energy  of  various  gaseous  reactions,  such 
as  2 CO-f  O*  2 COt.  None  of  the  attempts  in 
this  direction  has  proved  commercial. 

GAS-ENGINE  IGNITERS.— See  Igniters, 
electric,  internal-combustion  engine. 

GAS-FIXTURE  ATTACHMENTS.  — See 
Attachments,  electric,  for  gas  fixtures. 

GAS  LIGHTERS,  E L E C T R I C.— See 
Lighters,  gas,  electric. 

GAS  LIGHTING,  ELECTRIC.— Where  gas 
lighting  fixtures  are  still  in  use  they  are 
sometimes  equipped  with  an  electric  attach- 
ment to  produce  a spark  when  the  gas  Is 
turned  on  that  will  ignite  it.  These  at- 
tachments are  described  under  Lighters, 
gas,  electric,  which  see. 

GAS  METERS,  ELECTRICALLY  OPER- 
ATED.— The  accurate  measurement  of  large 
flows  of  gas  has  been  almost  impossible 
with  the  types  of  gas  meters  ordinarily 
used.  The  output  of  large  artificial  gas 
works,  natural  gas  supply  systems,  blast- 
furnace and  coke-oven  gas  supplies,  etc., 
should  be  accurately  measured,  however. 
This  is  now  possible  by  means  of  an  elec- 


trically operated  , gas  meter.  With  this 
type  an  electric  resistance  heating  coil  is 
placed  in  the  gas  main;  this  heats  the  gas 
and  causes  a definite  change  in  temperature 
that  is  measured  by  two  screen-resistance 
thermometers.  There  is  a definite  relation 
between  the  watts  input  to  the  heating 
coil,  measured  by  a wattmeter,  the  differ- 
ence in  temperatures  and  the  volume  of 
gas  flowing.  The  meters  are  generally 
arranged  to  maintain  a constant  tempera- 
ture difference  and  the  flow  is  therefore 
directly  proportional  to  the  watts  input. 
The  wattmeter  can  therefore  be  calibrated 
to  record  the  flow  directly. 

Manufacturers: 


CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  The  Thomas  Meter  is 
operated  electrically  in  a very  unique 
way.  An  electric  heater  is  placed  in  the 
path  of  the  gas,  warming  it  Just  2°F. 
as  It  flows  through  the  meter.  Electric 
thermometers  on  the  entrance  and  exit 
sides  of  the  meter  indicate  this  tem- 
perature rise.  A suitable  regulator 
varies  the  heater  current,  in  accordance 
with  the  rate  of  gas  flow,  so  that  it  is 
always  Just  enough  to  warm  the  gas  2°. 
A meter  measures  the  electric  energy 
consumed  by  the  heater  in  warming  the 
gas.  A measure  of  the  electric  energy 
required  to  warm  the  gas  is  a measure 
of  the  quantity  of  gas  flow,  independent 
of  its  pressure  and  temperature.  As 
each  standard  unit  of  gas  contains 
the  same  “quantity  of  stuff,”  regardless 
of  pressure  and  tem- 
perature, it  requires 
the  same  quantity  of 
energy  to  warm  it  2°. 
As  a result,  the  Thom- 
as Meter  measures 
gases  directly  in  stand- 
ard units  without  any 
corrections  or  calcula- 
tions whatever.  In  all 
former  methods  of  gas 
measurement  it  was 
not  possible  to  measure 
directly  the  quantity 
of  gas  flowing  without 
regard  to  the  variable 
conditions  existing  in 
the  pipe  line.  It  w?as 
necessary  to  make  te- 
dious corrections  for 
temperature,  pressure, 
etc.,  before  the  actual 
v<>lume  of  gas  could 
be  ascertained.  The 
Recorder  Panel  Thomas  Meter  gives 
results  directly  in  standard  cubic  feet. 
The  Thomas  Meter  is  made  up  of  a 
housing,  a regulator  and  a recorder 
panel.  A heating  unit  and  two  ther- 
mometer units  are  mounted  in  the 
housing  and  this  is  placed  directly  in 
the  pipe  line.  The  recorder  panel  may 
be  located  several  hundred  feet  away 
from  the  housing  In  the  office  of  the 
superintendent,  or  wherever  the  rec- 
ords are  most  convenient.  The  record- 
er panel  contains  both  totalizing  and 
graphic  instruments.  By  means  of  the 
totalizing  instrument,  the  total  gas  out- 
put can  be  obtained  for  accounting 
purposes.  The  graphic  record  charts 
the  gas  flow.  Thomas  Meters  are  man- 
ufactured in  capacities  from  2,000.000 
cu.  ft.  per  hour  to  25,000  cu.  ft.  per 
hour,  and  less. — Adv. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-63  Dagenais  St.,  Montreal, 
Que.,  Can. 


GAS  PLIERS.-See  Pliers,  gas. 

GAS  PRODUCERS,  POWER  PLANT.— 
Gas  producers  are  used  in  power  plants  to 
produce  gas  out  of  coal  or  other  fuel  con- 
taining volatile  constituents.  They  are 
large  cylindrical  or  rectangular  furnaces  in 
which  fuel  is  burned  in  a thick  bed  through 
which  air  or  steam  is  circulated.  Their  use 
is  one  means  of  making  possible  the  con- 
sumption of  very  poor  grades  of  such  fuels, 
the  gas  produced  being  utilized  in  internal- 
combustion  engines.  With  bituminous  coals 
the  volatile  matter  Is  given  off  as  hydro- 
carbon gases,  which  may  include  or  be 
further  broken  up  into  methane,  carbon 
monoxide  and  hydrogen  by  the  heat  In  the 
producer.  Anthracite  coals  cannot  be  used 
in  this  manner  because  of  their  relatively 
small  amounts  of  volatile  matter.  Conse- 
quently gas  is  produced  from  anthracite 
coal  by  adding  air,  giving  the  reaction 
2C  + O2— 2CO  (carbon+oxygen=carbon  mo- 
noxide); when  steam  only  is  added,  the 
reaction  becomes  C+HtO=CO+ Ha;  if  both 
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steam  and  air  are  admitted  to  the  combus- 
tion zone  the  reaction  is  3C4-0j-f-H20= 
3 CO+Hj.  The  first  of  these  processes  Is 
but  little  used,  the  second  is  used  to  make 
"water  gas"  for  city  distribution  chiefly, 
and  the  third  is  the  one  most  commonly 
used  to  make  "producer  gas,"  both  anthra- 
cite and  coke  being  used  as  fuel. 

Gas  producers  are  of  two  general  types, 
suction  producers  and  pressure  producers. 
In  the  first  type  a flow  of  air,  steam  and 
gas  is  obtained  by  means  of  the  slight  dif- 
ference of  pressure  due  to  the  pump  action 
of  a four-cycle  gas  engine  on  the  charging 
stroke,  or  by  an  extractor.  Pressure  pro- 
ducers are  independent  of  the  engine  and 
obtain  the  gas  flow  by  means  of  a pressure 
fan  or  blower  for  the  air  supplied  and  a 
boiler  for  the  steam.  Producers  are  fur- 
ther subdivided  according  to  the  direction 
of  the  draft  as  either  up-draft  or  down- 
draft.  The  up-draft  producers  are  ar- 
ranged with  the  steam  and  air  admitted  at 
the  bottom.  The  gas  produced  is  removed 
from  the  top  and  contains  some  tar  that 
must  be  removed  by  passing  through  scrub- 
bers and  purifiers.  In  down-draft  pro- 
ducers the  gas  is  removed  under  the  fire- 
brick grate  at  the  bottom  and  the  air  and 
steam  are  introduced  at  the  top. 

In  using  suction  producers,  the  gas  is  not 
allowed  to  escape  into  the  operating  room 
and,  as  the  carbon  wnonoxlde  (CO)  is  very 
poisonous,  this  is  quite  important.  Small- 
sized producers  of  this  type  do  not  gener- 
ally have  a suction  fan.  relying  on  the 
engine  suction.  Most  of  the  down-draft 
producers  are  suction  types,  with  exhaust 
fans  used  at  the  bottom. 

Pressure  producers  always  require  a fan 
or  steam-jet  blower  to  produce  the  draft. 
When  the  steam  Is  used  it  also  enters  Into 
the  reaction  or  gasification.  The  gas  pro- 
duced in  this  way  requires  more  extensive 
cleaning,  but  the  grates  may  be  cleaned 
more  easily  in  this  type  than  with  the 
down -draft  or  suction  types.  Mechanical 
stoking  or  poking  may  be  employed.  Pro- 
vision is  usually  made  with  gas  producers 
of  nearly  all  types  to  recover  valuable  by- 
products. such  as  ammonium  sulphate, 
benzol,  toluol,  tar,  etc.  To  do  this  requires 
much  more  skilled  attention  than  In  the 
case  of  using  the  fuel  directly  under  a 
steam  boiler. 

Manufacturers: 

Akerlund  & Semmes,  Inc.,  17  Battery  PI., 
New  York.  N.  Y. 

Downlngtown  Iron  Works,  Inc.,  Downing- 
town.  Pa. 

Flinn  & DrefTein  Co.,  431  S.  Dearborn  St., 
Chicago.  111. 

Koppers  Co..  The,  Union  Arcade,  Pitts- 
burgh, Pa. 

Otto  Engine  Mfg.  Co.,  33rd  & Walnut 
Sts.,  Philadelphia.  Pa. 

Smith  Gas  Engineering  Co.,  The,  Dayton, 
Ohio.  "Smith." 

Toledo  Metal  Manufactures  Co.,  Toledo, 
Ohio. 

Wellman-Seaver-Morgan  Co.,  The,  7000 
Central  Ave..  Cleveland,  Ohio. 
"W-S-M."  "Hughes." 

Worthington  Pump  & Machinery  Co.,  115 
Broadway.  New  York,  N.  Y. 

GA8CO. — Trade  name  for  packings,  wash- 
ers, dies,  etc.,  made  by  the  Gasket  Supply 
Co.,  1729  Ludlow  St.,  Philadelphia,  Pa. 

GASKET  SUPPLY  CO.,  THE.— 1729  Lud- 
low St.,  Philadelphia,  Pa.  Manufacturer  of 
gaskets,  packings,  washers,  etc.  Business 
established  1904.  Sole  owner,  J.  E.  Wagen- 
seller. 

GASKETS,  FELT.— See  Felt  cushions, 
gaskets,  wicks,  etc. 

GASKETS,  PIPE,  VALVE,  CYLINDER, 
ETC. — A gasket  is  a round  flat  ring  of 
metal,  asbestos,  hemp,  felt,  rubber,  or  any 
other  material  used  for  packing  or  making 
tight  a Joint  In  a pipe,  valve,  cylinder  head, 
etc.  They  resemble  a washer  in  appear- 
ance but  are  generally  of  larger  size  and 
the  width  of  the  flange  is  usually  small  in 
proportion  to  the  inside  diameter  of  the 
gasket.  There  are  a number  of  places  in 
power-plant  construction  where  gaskets  are 
required  in  pipe  lines,  valves,  small  pump 
cylinders,  etc.  For  heavy-duty  service 
special  packings  are  used  in  place  of  sim- 
ple gaskets;  for  these  see  Packing,  cylinder, 
piston,  turbine,  etc. 

Manufacturers: 

Akron  Metallic  Gasket  Co.,  150  N.  Union 
St.,  Akron,  Ohio.  "Akro-Metal,"  "Sum- 
mit," "Duplex." 


Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia,  Pa. 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,  Pa.  (asbestos) 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  "Barwood." 

Becker  Electric  Works,  3056  Lincoln  Ave., 
Chicago,  111. 

Brandt,  Randolph,  70  Cortland t St.,  New 
York,  N.  Y. 

Chicago  Leather  & Mercantile  Co.,  1848- 
50  W.  14th  St.,  Chicago.  HI. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago, 
Hi. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Delaware  Hard  Fibre  Co.,  Wilmington, 
Del.  "D.  H.  Egyptian." 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y.  "Silver 
Thread." 

FITZGERALD  MFG.  CO..  THE,  Torring- 
ton.  Conn.  "Never-Leak.” 

Gasket  Supply  Co.,  The,  1729  Ludlow  St., 
Philadelphia,  Pa.  "Right." 

General  Asbestos  & Rubber  Co.,  27  Cum- 
berland St.,  Charleston,  S.  C.  "Garco." 

Goetze  Gasket  & Packing  Co.,  Georges 
Road,  New  Brunswick,  N.  J.  "Devo," 
"Goetzerit,"  "Triumph." 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

Guillott  Metal  Gasket  & Supply  Co.,  24-30 
S.  Clinton  St..  Chicago,  111. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave..  Hartford,  Conn. 

Hungerford  Brass  & Copper  Co.,  U.  T.,  80 
Lafayette  St.,  New  York,  N.  Y.  "Star 
Brand." 

Metallo  Gasket  Co.,  New  Brunswick;  N.  J. 
"Bethany." 

No-Leak-O  Piston  Ring  Co.,  824  W.  North 
Ave.,  Baltimore,  Md. 

Phoenix  Specialty  Mfg.  Co.,  48-60  Duane 
St.,  New  York.  N.  Y. 

Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,  Pa.  "Regal,"  "Skihi," 
"Ebonite."  m 

Rhoads  & Sons,  J.  E.,  12  N.  3rd  St., 
Philadelphia,  Pa. 

Voorhees  Rubber  Mfg.  Co.,  20-56  Bost- 
wick  Ave.,  Jersey  City,  N.  J. 

GASKETS,  RUBBER.— Rubber  gaskets 
are  widely  used  in  the  construction  of  ma- 
rine, water-tight  and  vaporproof  fixtures. 
They  are  used  ir\  these  to  make  a water- 
tight Joint  between  the  outer  enclosing 
glass  globe  and  t^e  threaded  globe-holding 
ring.  A good  quality  of  rubber  is  used  in 
making  these  gaskets.  Rubber  gaskets  are 
also  used  for  a number  of  other  purposes, 
such  as  in  air  or  water  hose,  low-tempera- 
ture piping  systems,  etc.,  and  where  the 
gasket  is  to  be  used  merely  for  packing 
and  leak-preventing  purposes  and  is  not 
depended  on  for  great  strength  or  special 
wearing  qualities. 

Gaskets  are  also  used  with  various  marine 
and  underground  conduit  boxes  and  fittings 
to  give  water-tight  Joints.  They  are  made 
rectangular  in  shape,  both  with  and  with- 
out openings,  and  also  octagonal  or  round, 
in  either  the  solid  or  open  types. 

Manufacturers: 

Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia,  Pa. 

Chicago  Leather  & Mercantile  Co.,  1848- 
50  W.  14th  St.,  Chicago,  111. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

Gasket  Supply  Co.,  1729  Ludlow  St., 
Philadelphia,  Pa.  "Right." 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

Goodyear  Tire  & Rubber  Co.,  1144  E. 
Market  St.,  Akron,  Ohio. 

New  York  Belting  & Packing  Co.,  91 
Chambers  St.,  New  York,  N.  Y. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Pipe-Taplets."  (Exclusive  distributor. 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

Salisbury  & Co.,  Inc.,  W.  H.,  308-10  W. 
Madison  St.,  Chicago,  111. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V." 

GASOLINE.— A volatile  distillate  from 
crude  petroleum.  Sp.  g.  0.66  to  0.69;  b.  p. 
70°  to  90°  C.  Gasoline  is  very  widely  used 
as  a fuel  in  internal-combustion  automotive 
and  stationary  engines;  in  the  latter  it  is 
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used  a great  deal  in  farm  lighting  plants 
and  in  other  small  electric  power  plants. 

GASOLINE  ENGINES.— Gasoline  engines 
are  of  Importance  to  the  electrical  industry 
because  of  their  application  to  small  power 
plants  and  farm  lighting  sets.  See  Engines, 
internal-combustion,  gas,  gasoline  or  oil; 
also  Farm  lighting  and  power  plants. 

GASPROOF.  — Electrical  apparatus  is 
spoken  of  as  being  gasproof  when  so  con- 
structed or  protected  that  the  specified  gas 
will  not  interfere  with  its  successful  opera- 
tion. 

GASSING,  STORAGE  BATTERY.— Dur- 
ing the  charge  of  a storage  battery,  the 
action  of  the  charging  current  chemically 
reconverts  the  active  materials  back  to  the 
form  wherein  they  can  again  serve  as  the 
source  of  e.  m.  f.  As  the  charge  proceeds 
and  this  conversion  steadily  progresses, 
there  Is  less  and  less  useful  work  for  the 
current  to  do.  It  has  been  found  to  be  the 
best  practice  to  reduce  the  current  as  the 
conclusion  of  the  charge  approaches.  How- 
ever, in  many  cases  the  battery  is  put  on 
charge  at  practically  constant  current 
throughout.  In  this  case  toward  the  end 
of  charge  the  excess  current  not  actually 
required  for  completing  the  reconversion 
process  breaks  up  the  water  in  the  elec- 
trolyte into  its  constituent  gases,  hydrogen 
and  oxygen,  the  former  being  set  free  on 
the  negative  plates  and  the  latter  on  the 
positives.  The  bubbles  of  gas  rise  from  the 
plates  and  as  they  reach  the  surface  of  the 
electrolyte  are  frequently  carried  above  it 
in  the  form  of  fine  spray  which  consists  of 
small  bubbles  of  gas  enclosed  in  a thin  film 
of  electrolyte.  This  action  Is  called  "gas- 
sing." 

To  a certain  extent  it  is  an  unavoidable 
accompaniment  of  the  latter  part  of  the 
charging  process.  It  represents  waste  in 
several  ways:  (1)  In  that  the  current  in 
decomposing  the  water  Into  these  gases  is 
doing  no  useful  work;  (2)  in  that  the  spray 
of  the  bursting  bubbles  causes  corrosion  of 
battery  connections  and  surroundings  of  the 
cells;  (3)  in  that  the  bubbles  as  they 
emerge  from  the  active  material  in  the 
plates  tend  to  loosen  this  material  and 
cause  it  to  be  shed  and  thrown  to  the  bot- 
tom of  the  cell. 

For  these  reasons  modern  practice  favors 
a gradual  tapering  down  of  the  current  as 
the  charge  proceeds  and  this  method  of 
charging,  which  is  sometimes  called  con- 
stant-potential charging,  improves  the  life 
of  the  cell  since  it  diminishes  the  shedding 
of  active  material.  There  is  still  another 
objection  to  the  violent  evolution  of  gas 
during  charge  which  is  that  the  mixture  of 
the  hydrogen  and  oxygen  is  fin  explosive 
one,  so  that  if  a flame  or  spark  is  brought 
near  the  cell  an  explosion  is  liable  to  result 
which  may  tear  off  the  cover.  On  account 
of  the  unavoidable  gassing,  which  on  a 
small  scale  accompanies  charging  under  any 
conditions,  the  covers  of  storage  cells  are 
always  vented,  the  vent  serving  also  as 
means  of  adding  water  that  has  evaporated. 

GAS-TIGHT. — Apparatus  is  designated  as 
gas-tight  when  so  constructed  that  any 
particular  gas  specified  will  not  enter  the 
enclosing  case. 

GASTROSCOPE. — Apparatus  used  in  ex- 
amining the  human  stomach.  It  generally 
is  accomplished  by  using  an  incandescent 
lamp  for  illumination  and  by  the  use  of 
prismatic  reflectors. 

GATES,  ELECTRIC  CAR  AND  TRAIN. 

— Electric  cars  and  trains  are  very  fre- 
quently equipped  with  gates  on  the  plat- 
forms and  steps  to  prevent  passengers  from 
boarding  or  leaving  the  train  while  it  is  in 
motion  and  also  as  a protection  to  passen- 
gers and  trainmen  on  the  platforms  or 
passing  between  cars.  Steel  gates  are  most 
common  and  they  are  made  in  several 
forms.  Some  cars  have  gates  extending 
from  the  floor  to  the  top  of  the  platform 
or  doorway,  while  others  only  extend  a little 
more  than  half  way.  Rigid  gates  hinged 
at  one  side  are  quite  common,  and  folding 
gates  hinged  both  at  the  side  and  middle 
are  also  used,  this  type  occupying  a smaller 
space  when  open  and  not  requiring  as  much 
space  to  swing  In.  Folding  or  telescoping 
gates  that  move  together  into  a small  space 
are  also  used  to  a limited  extent. 

Manufacturers: 

Brill  Co.,  J.  G.,  62nd  St.  & Woodland 
Ave.,  Philadelphia,  Pa. 
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Pitt  Composite  Iron  Works,  William  R., 
548  W.  27th  St.,  New  York.  N.  Y. 
“Bostwick,"  “Pitt." 

GATES,  FLOOD. — Gates  are  quite  com- 
monly used  in  water-power  dams  to  control 
or  modify  extreme  flood  heights.  They  are 
usually  designed  to  be  raised  so  as  to  per- 
mit the  escape  of  the  water  underneath 
them. 

GATES,  HEAD. — Head  gates  are  usually 
installed  at  the  entrance  to  a canal  or 
headrace  to  control  the  amount  of  water 
let  in,  or  to  shut  it  off  entirely  in  case  of 
emergencies  or  for  the  purpose  of  making 
repairs  in  the  canal  in  raceway.  They  Are 
sufficiently  substantial  to  permit  the  water 
to  be  entirely  drawn  out  of  the  canal,  and 
to  protect  the  plant  under  flood  conditions. 
The  gates  are  either  hand,  hydraulic  or 
power-operated,  but  modern  requirements 
are  usually  demanding  motor  hoisting 
equipment.  It  is  usually  necessary  to  pro- 
vide protection  against  ice  and  logs  by 
floating  booms. 

GATES,  SLUICE. — Gates  controlling  the 
flow  of  water  in  a sluice,  as  in  a dam  t? 
regulate  the  flow  of  water  through  a log- 
way, or  as  an  auxiliary  to  a head  gate  to 
permit  the  complete  draining  of  a reservoir 
for  repairing. 

GATHERING  LOCOMOTIVES. — See 
Locomotives,  electric#  mining,  gathering. 

GAUGE. — A standard  of  measurement  or 
an  instrument  used  to  determine  dimen- 
sions, pressures  or  capacity,  etc.  The 
spelling  “gage"  Is  now  preferred  and  is 
used  throughout  the  text  of  this  book. 

GAUL  IN. — Trade  name  for  motor-driven 
homogenizer  for  milk  and  cream  dealers 
manufactured  by  the  Creamery  Package 
Mfg.  Co.,  61-7  W.  Kinzle  St.,  Chicago,  III. 

GAUSS — The  gauss  is  the  unit  of  mag- 
netic field  intensity;  it  Is  that  magnetic 
field  Intensity  which  gives  rise  to  a force 
of  one  dyne  upon  unit  magnet  pole.  The 
name  gauss  is  also  used  for  the  unit  of 
magnetic  flux  density;  it  is  equivalent  to 
one  maxwell  per  square  centimeter. 

GAUSS,  KARL  FRIEDRICH.  — German 
mathematician,  bom  at  Brunswick  in  1777, 
and  died  at  Gottingen  in  1855.  He  was 
educated  at  Gottingen,  where  he  solved  the 
problem  of  how  a circle  can  be  divided  into 
17  equal  parts.  He  calculated,  by  a new 
method,  the  orbit  of  the  newly  discovered 
planet  Ceres,  and  afterwards  that  of  Pallas. 
In  1807  he  became  professor  of  mathematics 
and  director  of  the  observatory  at  Gottin- 
gen. In  1821,  being  charged  by  the  govern- 
ment of  Hanover  with  the  triangulation  of 
that  country  and  the  measurement  of  an 
arc  of  the  meridian,  he  rendered  the  most 
distant  stations  visible  by  means  of  the 
heliotrope,  an  Instrument  of  his  invention 
for  reflecting  solar  light,  and  in  connection 
with  Weber  made  valuable  Investigations 
concerning  terrestrial  magnetism.  The  unit 
of  magnetic  field  intensity  is  named,  in  his 
honor,  the  gauss. 

GAY  LU88AC’$  LAW.— More  properly 
called  the  law  of  Charles,  that  the  pressure 
(at  constant  volume)  or  the  volume  (at 
constant  pressure)  of  a gas  varies  a con- 
stant amount  for  constant  increments  or 
decrements  of  temperature.  Quantitatively, 
we  now  say  that  the  volume  of  a gas  (at 
constant  pressure)  varies  directly  as  its 
absolute  temperature,  that  Is,  as  its  tem- 
perature reckoned  from  — 273°  C.  or 
— 460#  F. 

GALYOR,  FRANK  W.— 30  Barclay  St.. 
New  York,  N.  Y.  Manufacturer  of  electric 
egg  testers.  Proprietor,  Frank  W.  Gaylor. 

GAYNER  GLAS8  WORK8.— Salem,  N.  J. 
Manufacturer  of  battery  jars.  Business 
established  1874.  President^  John  Gayner; 
vice-president,  J.  William  Gayner;  treas- 
urer and  general  manager,  E.  J.  Gayner; 
secretary,  John  M.  Gayner.  Factories, 
Salem,  N.  J.,  and  Bridgeton,  N.  J. 

GAYNOR  MFG.  CO.,  THE.— Bridgeport, 
Conn.  Manufacturer  of  flush  switch  plates, 
sheet  metal  stampings,  etc. 

G.  B.  C. — Trade  name  for  battery  charg- 
ing rheostats  manufactured  by  the  Battery 
Appliance  Corp.,  3 E.  44th  St.,  New  York, 
N.  Y. 

G.  D. — Trade  name  for  commercial  and 
marine  wireless  equipment  manufactured 
by  Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

GEAR  CA8ES,  CAR  AND  LOCOMOTIVE. 
— A metal  cover  surrounding  the  gearing 


water,  snow  and  other  foreign  materials 
which  would  cause  excessive  wear.  Made 
of  malleable  iron,  cast  steel  or  sheet  steel, 
the  latter  being  the  preferred  material  for 
most  installations  on  account  of  light 
weight  and  ease  of  repair. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
Keystone  steel  gear  cases  are  of  light 
weight,  being  constructed  of  best  qual- 


Keystone  Steel  Gear  Cases 


ity  sheet  steel  and  malleable  iron 
brackets.  They  are  rapidly  supplant- 
ing the  older  and  heavier  types  of  mal- 
leable cases.  In  manufacturing  them 
the  different  formed  parts  as  well  as 
the  brackets  are  both  riveted  and  elec- 
trically 8 pot  welded  together. — Adv. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GEAR  GRINDING  MACHINE  CO.— Co- 
nan t Rd.  & Christopher  A#e.,  Hamtramck, 
Mich.  Manufacturer  of  ground  gears.  In- 
corporated 1908.  President,  N.  C.  Banks; 
vice-president,  F.  A.  Ward;  secretary, 
treasurer  and  general  manager,  J.  F.  Barr. 

GEAR  SHIFTS,  ELECTRIC  AND  MAG- 
NETIC, AUTOMOBILE.— Mechanisms  for 
shifting  the  gears  on  gasoline  automobiles 
electrically  or  using  the  principle  of  an 
electromagnet.  They  are  iiUcmted  to  elimi- 
nate the  hand-operated  ^ear-shift  lever, 
and  to  make  driving  more  pleasant  by  sim- 
plifying gear  shifting  and  permitting  a 
faster  get-away.  In  one  form  of  shift,  a 
small  lever  mounted  on  the  steering  wheel 
controls  the  selection  of  the  gear  to  be 
meshed,  the  actual  operation  being  con- 
trolled by  a switch  operated  by  the  clutch 
pedal.  The  main  unit  is  mounted  on  -a 
cross  member  of  the  frame  directly  beneath 
the  front  seat.  It  has  two  electromagnets, 
one  for  neutralizing  the  gears  and  the 
other  for  shifting.  A selecting  mechanism 
in  the  shift  Is  controlled  by  the  selecting 
lever  on  the  steering  wheel.  When  it  is 
desired  to  change  the  car  speed,  if  driving 
in  first  speed,  the  selector  lever  is  moved 
to  the  second  speed  notch  and  the  clutch 
disengaged  slowly.  When  the  clutch  pedal 
Is  about  half  way  depressed  the  neutraliz- 
ing mechanism  operates  to  disengage  the 
gears,  and  as  the  pedal  is  near  the  end  of 
the  travel  the  shifting  mechanism  operates 
to  engage  the  second  speed  gear.  By  re- 
leasing the  clutch  pedal  slowly  the  car  will 
then  pick  up  speed  in  the  next  higher  gear. 
The  operation  is  the  same  for  changing  to 
any  other  gear.  Gear  shifts  of  this  kind 
have  not  yet  been  very  widely  used,  but  no 
doubt  will  increase  in  popularity  as  their 
advantages  become  appreciated. 

Manufacturers: 

CUTLER-HAMMBR  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

GEARING. — Gearing  is  used  to  transmit 
power  between  shafts  where  the  require- 
ments are  such  as  not  to  permit  slipping. 
By  the  use  of  toothed  gears  or  wheels 
that  are  meshed,  that  ih,  that  have  the 
teeth  of  one  gear  engaged  with  the  teeth 
of  the  other,  a positive  drive  between  shafts 
is  obtained.  In  this  manner  it  is  possible 
to  transmit  positively  thousands  of  horse- 
power, as  in  a reduction  gear  for  steam 
turbines,  or  extremely  small  amounts,  as  in 
a very  delicate  watch. 
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Gears  are  generally  divided  into  two 
classes,  depending  upon  the  form  of  the 
teeth.  Cycloidal  gears  are  used  to  transmit 
energy  at  rather  high  speeds.  Involute 
gears  do  not  require  as  accurate  spacing 
of  centers  as  do  cycloidal  and  they  also 
have  thicker  teeth  at  the  roots.  The  added 
strength  due  to  this  increased  size  very 
often  causes  them  to  be  selected  for  high- 
torque  or  heavy-duty  service. 

A further  subdivision  of  gears  is  accord- 
ing to  their  form  and  the  relation  between 
the  two  shafts.  Spur  gears  are  the  sim- 
plest type,  running  in  the  same  plane  and 
having  their  shafts  parallel.  Bevel,  worm 
and  miter  gears  permit  the  driving  and 
driven  shafts  to  be  at  right  angles.  There 
are  also  a number  of  special  forms,  such  as 
spiral,  helical,  herringbone,  etc.  They  all 
maintain  a definite  ratio  in  speed  between 
the  driving  and  driven  shaft.  This  speed 
is  inversely  proportional  to  the  number  of 
teeth.  Where  a large  gear  and  small  gear 
are  used  together  to  give  a large  change  in 
speed,  the  small  one  is  known  as  a pinion 
and  the  larger  one  a gear. 

The  following  classifications  of  gears  and 
pinions  are  made  both  with  respect  to  the 
materials  from  which,  the  gears  are  made 
and  their  uses. 

GEARS  AND  PINIONS,  BAKELITE.— 

Bakelite  is  used  extensively  for  making 
small  high-speed  gears,  which  are  used  to 
reduce  the  noise  and  vibration  occasioned 
by  metal  gears.  They  have  the  advantage 
over  fiber  gears  that  they  are  not  affected 
by  water,  steam,  many  acids,  alkalis  or 
oils.  Bakelite  is  also  used  in  combination 
with  other  products  to  produce  materials 
suitable  for  making  gears  and  known  under 
such  trade  names  as  Bakelite-Micarta  and 
Bakelite- Dielecto.  The  combinations  are 
usually  for  the  purpose  of  increasing  the 
tensile  and  compressive  strengths.  Gears 
and  pinions  made  of  Bakelite  may  be  very 
accurately  molded. 

Manufacturers: 

Albangh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago,  111. 

Braun  Gear  Works,  1321-25  Gates  Ave., 
Brooklyn,  N.  Y. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301  El- 
ston Ave.,  Chicago,  111. 

Crofoot  Gear  Works,  Inc.,  1601  Hyde  Park 
Ave.,  Boston,  Mass.  “Crofoot." 

Fairmont  Mining  Machinery  Co.,  10th  St. 
& Belt  Line,  Fairmont,  W.  Va.  “Fair- 
mont." 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonla,  Conn. 

GANSCHOW  CO..  WILLIAM,  Morgan  St. 
& Washington  Blvd.,  Chicago,  111.  (See 
display  advertisement  on  page  1316.) 

Grant  Gear  Works,  Inc.,  151  Pearl  St.. 
Boston.  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works.  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore." 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Bakelite- 
Micarta."  (See  display  adv.  pages 
1396-1402.) 

GEARS  AND  PINIONS,  CAR  AND 
LOCOMOTIVE. — The  mechanical  elements 
consisting  of  toothed  wheels  meshing  to- 
gether by  means  of  which  the  compara- 
tively high  speed  of  motor  armatures  is 
suitably  adapted  to  the  required  speed  of 
the  electric  car  or  locomotive,  and  the 
rotative  torque  of  the  motor  is  transmitted 
to  the  car  or  locomotive  axles.  Made  of 
cast  steel  and  forged  steel  with  cut  teeth 
for  railway  service,  in  split  and  solid  de- 
signs, the  latter  being  the  most  frequently 
used.  A modern  development  is  helical 
gearing  which  gives  promise  of  increased 
life  and  reduction  of  noise  and  vibration, 
as  compared  to  plain  spur  gearing.  For 
heavy  service,  such  as  interurban  cars  or 
electric  locomotives,  gears  having  springs 
interposed  between  hub  and  rim  are  fre- 
quently used.  This  type  of  gear  reduces 
the  effect  of  hammer  blows  on  the  gear 
teeth  and  reduces  shock  and  vibration. 
Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Carnegie  Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh; Pa. 
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GANSCHOW  CO..  WILLIAM,  Morgan  St. 
& Washington  Blvd.,  Chicago,  111.  (See 
display  advertisement  on  page  1316.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Railway  gears  and  pinions 
suitable  for  various  classes  of  service 
and  differing  in  both  chemical  and 
physical  characteristics.  Each  type 
has  its  particular  held  of  usefulness, 
and  selection  must  be  governed  to  a 
great  extent  by  local  operating  condi- 
tions. See  adv.  pages  1203-1223. — Adv. 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 
Boston,  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Nuttall  Co.,  R.  D.,  Pittsburgh,  Pa. 

Stahl  Gear  & Machine  Co.,  The,  1390  E. 
40th  St.,  Cleveland,  Ohio. 

Titanium  Bronze  Co.,  Inc.,  Sugar  & La- 
fayette Sts.,  Niagara  Falls,  N.  Y. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GEARS  AND  PINIONS,  FAN  MOTOR.— 
The  mechanism  for  oscillating  the  entire 
motor  and  fan  body  usually  consists  of  a 
reduction  gear  and  pinion  completely  en- 
closed in  a gear  case  which  is-  packed  with 
grease.  They  are  almost  invariably  worm 
gears  and  generally  have  a worm  cut  on 
the  motor  shaft  which  drives  a worm- 
wheel  and  spur-gear  train.  These  are 
small  accurately  cut  gears,  and  only  con- 
sume a small  percentage  of  the  power  sup- 
plied to  the  fan.  The  gear  train  usually 
operates  through  a connecting  rod  to  give 
a slow  oscillating  motion  about  a vertical 
axis  w’hile  the  fan  revolves  about  an  ap- 
proximately horizontal  axis.  Means  for 
adjusting  the  angle  of  oscillation  are  often 
provided,  also  means  for  stopping  the  os- 
cillating movement  entirely  and  also  for 
doing  this  when  the  fan  body  strikes  any 
obstruction. 

Manufacturers: 

Albaugh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago,  111. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301 
Elston  Ave.,  Chicago,  111. 

Crofoot  Gear  Works.  Inc.,  1601  Hyde 
Park  Ave.,  Boston,  Mass.  “Crofoot:” 

Foote  Bros.  Gear  & Machine  Co.,  213  N. 
Curtis  St.,  Chicago.  111. 

GANSCHOW  CO.,  WILLIAM,  Morgan  & 
Washington  Blvd.,  Chicago.  111.  (See 
display  advertisement  on  page  1316.) 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago.  111. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works.  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Nuttall  Co.,  R.  D.,  Pittsburgh,  Pa. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland.  Ohio. 

Western  Screw  Products  Co.,  3221  S. 
Broadway.  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG- 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GEARS  AND  PINIONS,  FIBER.— Many 
small  gears  designed  to  run  at  high  speeds 
and  carry  light  loads  are  made  of  fiber. 
They  are  practically  noiseless,  even  at  high 
speeds,  which  is  impossible  with  metal 
gears,  and  the  slight  elasticity  of  the  fiber 
decreases  vibration  and  thus  increases  the 
life  of  the  machine  and  also  of  the  meshing 
gear.  Fiber  gears  are  not  affected  by  oil 
or  grease  and  require  practically  no  lubri- 
cation. They  are  used  quite  extensively, 
especially  as  pinions  meshing  with  metal 
gears,  but  should  not  be  used  where  sub- 
jected to  dampness. 

Manufacturers:  . 

Albaugh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago,  111. 

Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  111. 

Braun  Gear  Works,  1321-25  Gates  Ave.. 
Brooklyn,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301  El- 
ston Ave.,  Chicago,  111. 

Crofoot  Gear  Works,  Inc.,  1601  Hyde  Park 
Ave.,  Boston,  Mass.  “Crofoot.” 

Delaware  Hard  Fibre  Co.,  Wilmington, 
Del.  “D.  H.  Egyptian.” 

Foote  Bros.  Gear  & Machine  Co.,  213  N. 
Curtis  St.,  Chicago,  111. 


GANSCHOW  CO.,  WILLIAM,  Morgan  St. 
& Washington  Blvd.,  Chicago,  111.  (See 
display  advertisement  on  page  1316.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Fabroil” — Made  from 
cotton.  Superior  to  other  non-metallic 
gears  by  virtue  of  elasticity  which  al- 
lows meshing  teeth  to  come  to  a good 
bearing  across  the  full  width  of  face, 
and  absorbs  shock  of  rapid  variation  of 
torque.  Other  advantages: 
Strong  as  the  best  cast  iron; 
unaffected  by  atmospheric 
changes  and  neither  shrink 
nor  swell  in  extreme  dryness 
or  dampness;  absolutely  ver- 
min proof;  run  equally  well 
Fabroil  against  cast  iron,  steel  or 
Gear  bronze;  can  be  run  in  cold 
or  hot  oil  baths.  Successful 
applications  to  lathes,  planers,  travel- 
ing cranes,  drill  presses,  shears,  punch- 
es, etc.;  spinning  frame  drives  in 
silk,  worsted,  carpet  and  similar  mills; 
heavy  machinery  of  paper  and  pulp 
mills,  intricate  mechanism  of  printing 
plants;  automobile  and  other  gas  en- 
gine ignition  drives;  timing  gear- 
trains.  Bulletin  48703A.  See  adv. 
pages  1203-1223. — Adv. 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 
Boston,  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Meachem  Gear  Corp.,  The,  411-415  Canal 
St.,  Syracuse,  N.  Y. 

National  Fibre  & Insulation  Co.,  Yorklyn, 
Del.  “Old  Hickory,”  “Super  Seasoned.” 

Stahl  Gear  & Machine  Co.,  The,  1390  E. 
40th  St.,  Cleveland,  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Fibre  Co.,  11  Miller  St.,  Somer- 
ville, Mass. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

Wilmington  Fibre  Specialty  Co.,  Wil- 
mington, Del.  “Wilmington  Fibre.” 

GEARS  AND  PINIONS,  METER.— In- 
tegrating watt-hour  meters  and  ampere- 
hour  meters  have  a small,  light  train  of 
gears  (often  mounted  in  jewel  bearings) 
to  reduce  the  speed  of  the  disk  or  rotating 
element  to  a suitable  speed  for  operating 
the  register  dials.  The  mechanism  usually 
consists  of  a small  worm  mounted  on  or 
cut  on  the  shaft  of  the  rotating  element 
which  meshes  with  a small  worm  wheel  in 
the  gear  train.  The  gears  are  cut  from 
thin  sheet  metal,  either  brass  or  a bronze 
composition. 

Manufacturers: 

Albaugh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago,  111. 

Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Crofoot  Gear  Works,  Inc.,  1601  Hyde 
Park  Ave.,  Boston,  Mass.  “Crofoot.” 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 
Boston,  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Stahl  Gear  & Machine  Co.,  The,  1390  E. 
40th  St.,  Cleveland,  Ohio. 

GEARS  AND  PINIONS,  MOTOR  SPEED- 
REDUCTION  AND  TRANSMISSION — A 
small  and  a large  gear  used  generally  to 
produce  a speed  much  lower  than  that  of 
the  driving  motor.  These  are  very  often 
used  with  electric  motors  for  machine  tool 
drive,  such  as  back-geared  motors,  and  the 
gear  train  is  sometimes  rather  complicated 
to  permit  a quick  shifting  from  one  speed 
to  another.  The  gears  are  mostly  spur 
gears,  although  worm,  spiral  and  helical 
gears  are  also  used  for  many  purposes. 
They  are  also  used  extensively  for  mill  and 
crane  motors,  for  elevators  and  hoisting 
machinery,  etc.  Some  speed-changing  gear 
sets  are  made  up  for  giving  a very  wide 
change  of  speeds  and  are  furnished  as  com- 
plete, self-contained,*  enclosed  outfits  for 
ready  connection  to  the  motor  and  to  the 
driven  machine. 

Manufacturers: 

Albaugh-Dover  Co.,  2i00  Marshall  Blvd., 
Chicago,  111. 


Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  111. 

American  Die  & Tool  Co.,  2nd  & Button- 
wood  Sts.,  Reading,  Pa.  “Adco.” 

Brown  Co.,  The  A.  & F.,  79  Barclay  St., 
New  York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 

, Pa. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301  El- 
ston Ave.,  Chicago,  111. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Dominion  Steel  Products  Co.,  Ltd., 
Brantford,  Ont.,  Can. 

Elmira  Machinery  & Transmission  Co., 
Ltd.,  Elmira,  Ont.,  Can. 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonia,  Conn. 

Fawcus  Machine  Co.,  2820  Smallman  St., 
Pittsburgh,  Pa. 

Foote  Bros.  Gear  & Machine  Co.,  213  N. 
Curtis  St.,  Chicago.  111. 

GANSCHOW  CO.,  WILLIAM,  Morgan  St. 
& Washington  Blvd.,  Chicago,  111.  (See 
display  advertisement  on  page  1316.) 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 
Boston,  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Johnson  Machine  Co..  The  Carlyle,  52 
Main  St.,  Manchester,  Conn.  “John- 
son.” 

Jones  Fbundry  & Machine  Co.,  W.  A., 
4401  W.  Roosevelt  Rd.,  Chicago,  111. 
“Jones.” 

Kerr  Turbine  Co.,  Wellsville,  N.  Y. 
“Economy.” 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Meachem  Gear  Corp.,  The,  411-415  Canal 
St.,  Syracuse.  N.  Y. 

Meisel  Press  Mfg.  Co.,  944-948  Dorchester 
Ave.,  Boston,  Mass.  “MP.” 

Nilson -Miller  Co.,  Hoboken,  N.  J. 

Pyott  Co.,  George  W.,  North  Ave.  & 
. Noble  St.,  Chicago,  111. 

Smith,  Winfield  H.,  10-16  Lock  St.,  Buf- 
falo, N.  Y. 

Stahl  Gear  & Machine  Co.,  The,  1390  E. 
40th  St.,  Cleveland,  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

TERRY  STEAM  TURBINE  CO„  THE, 
Hartford,  Conn.  High  speed  reduction 
gears  suitable  for  central  station  aux- 


Terry  High  Speed  Reduction  Gears 

iliary  equipment  designed  especially 
for  turbine  driven  units. — Adv. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GEARS  AND  PINIONS,  RAWHIDE.— 
Rawhide  is  used  largely  for  pinions  and 
small  gears  where  smooth  running  and 
quiet  gears  are  required  at  high  speeds. 
They  are  frequently  made  with  metal 
flanges  to  give  additional  support.  They 
were  formerly  used  extensively  on  electric 
railway  cars  in  connection  with  steel  spur 
gears,  but  the  development  and  wide- 
spread adoption  of  helical  gears  to  this 
type  of  work  has  reduced  their  application 
for  this  purpose. 

Manufacturers: 

Albaugh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago,  111. 

Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  111. 

Braun  Gear  Works,  1321-25  Gates  Ave., 
Brooklyn,  N.  Y. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301  El- 
ston Ave.,  Chicago,  111. 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonia,  Conn. 
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GANSCHOW  CO.,  WILLIAM,  Morgan 
St.  & Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  page 
1316.) 

Gerdes  & Co.,  Inc.,  60  Church  St.,  New 
York,  N.  Y. 

Grant  Gear  Works,  Inc.,  151  Pearl  St., 
Boston,  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Meachem  Gear  Corp.,  The,  411-415  Canal 
St.,  Syracuse,  N.  Y.  “New  Process.” 

Nuttall  Co.,  R.  D.,  Pittsburgh,  Pa. 

Philadelphia  Gear  Works,  E.  Vine  St., 
Philadelphia,  Pa. 

Stahl  Gear  & Machine  Co.,  The,  1390  E. 
40th  St.,  Cleveland.  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

GEARS  AND  PINIONS,  TURBINE- 
SPEED  REDUCTION. — Steam-turbine- 
driven  generators,  especially  d-c.  gen- 
erators, frequently  cannot  operate  at  speeds 
as  high  as  is  advantageous  for  the  turbine 
speed,  and  it  is  necessary  to  provide  reduc- 
tion gears  between  the  two  machines. 
Because  of  the  large  capacity  of  some  of 
the  generators  the  power  transmitted  by 
the  gearing  is  often  quite  large,  therefore, 
these  gears  form  an  important  part  of  the 
unit.  The  reduction  Is  not  always  carried 
out  in  a single  step,  as  the  speed  ratio  may 
be  large.  Helical  gears  are  generally  used 
for  this  purpose  as  they  give  a uniform  and 
efficient  transmission.  This  type  of  gear 
is  also  used  in  connection  with  steam  tur- 
bines driving  ship  propellers  and  certain 
power-plant  auxiliaries. 

GEARS  AND  PINIONS.  WASHING  MA- 
CHINE.— Nearly  all  makes  of  washing 
machines  use  gears  either  to  drive  the 
wringer,  or  to  reduce  the  motor  speed  and 
transmit  the  power  to  the  washing  element, 
or  both.  The  gears  are  usually  fully  en- 
closed and  run  in  grease  so  that  they 
require  practically  no  attention.  Bronze 
gears,  machine-cut,  are  used  on  many  ma- 
chines, but  the  type  of  gears  used  varies 
considerably  with  the  various  designs,  in- 
cluding such  as  crown,  bevel,  miter,  spur 
and  helical  gears.  These  gears  are  not 
always  made  by  the  washing-machine 
manufacturers,  but  are  cast  or  cut  to  meet 
their  requirements  by  other  manufacturers 
specializing  in  gear  production. 

Manufacturers: 

Albaugh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago,  111. 

Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  111. 

American  Die  & Tool  Co.,  2nd  & Button- 
wood  Sts.,  Reading,  Pa.  “Adco.” 

Chicago  Rawhide  Mfg.  Co.,  The,  1301 
Elston  Ave.,  Chicago,  111. 

Crofoot  Gear  Works,  Inc.,  1601  Hyde  Park 
Ave.,  Boston,  Mass.  “Crofoot.” 

GANSCHOW  CO.,  WILIJAM,  Morgan 
St.  & Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  page 
1316.) 

Grant  Gear  Works,  Inc.,  161  Pearl  St., 
Boston,  Mass. 

James  Mfg.  Co.,  D.  O.,  1120  W.  Monroe 
St.,  Chicago,  111. 

Lebanon  Gear  & Machine  Works,  15th  & 
Forge  Sts.,  Lebanon,  Pa. 

Stahl  Gear  & Machine  Co.,  The,  1390  E. 
40th  St.,  Cleveland,  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Titanium  Bronze  Co.,  Inc.,  Sugar  & La- 
fayette Sts.,  Niagara  Falls,  N.  Y. 

Western  Screw  Products  Co.,  3221  S. 
Broadway,  St.  Louis,  Mo. 

GEARS,  GROUND,  MISCELLANEOUS. — 

Gears  used  for  special  purposes  where  ex- 
treme accuracy  and  smooth  running  are 
required  are  sometimes  ground  to  their 
final  form  and  size.  The  teeth  are  cut  on 
a milling  machine  to  the  approximate  form 
and  then  carefully  ground  by  a motor- 
driven  grinder  as  a rule. 

Manufacturers: 

Gear  Grinding  Machine  Co.,  Conant  Rd. 
& Christopher  Ave.,  Hamtramck,  Mich. 

GEARY. — Trade  name  for  water-tube 
boilers  manufactured  by  the  Oil  City  Boiler 
Works.  Box  137,  Oil  City,  Pa. 

GEE  ELECTRIC  CO.— Wheeling,  W.  Va. 
manufacturer  of  commutators,  commutator 
parts,  armature  and  field  coils,  etc.  Busi- 


ness established  1899.  Branch  office,  Hunt- 
ington, W.  Va. 

GEE  VEE. — Trade  name  for  conduit  fit- 
tings made  by  the  Gillette-Vibber  Co.,  New 
London,  Conn. 

GEHRING. — Trade  name  for  electric 
cigar  lighters  manufactured  by  the  H.  D. 
Taylor  Co.,  101  Oak  St.,  Buffalo,  N.  Y. 

GEIER  CO.,  P.  A.,  THE 6112  St.  Clair 

Ave.,  Cleveland,  Ohio.  Manufacturer  ot 
electric  vacuum  cleaners,  vibrators  and 
hair  driers.  President  and  treasurer,  P.  A. 
Geier;  secretary  and  general  manager,  F.  J. 
Gottron;  sales  manager,  C.  M.  Randel. 

GEISSLER  MERCURIAL  PUMP.— In  ex- 
tracting the  air  from  the  bulb  of  an  in- 
candescent lamp  just  before  sealing  it, 
mercury  pumps,  of  which  the  Geissler  pump 
is  one  form,  are  used.  These  produce  the 
vacuum  by  the  suction  of  mercury  being 
drawn  through  glass  tubes. 

GEISSLER  TUBES.— Geissler  tubes  are 
tubes  of  thin  glass  sealed  at  both  ends  and 
blown  into  a great  variety  of  shapes,  gen- 
erally having  a small  bulb  on  each  end. 
The  air  is  withdrawn  from  the  tube  before 
sealing  and  a gas  or  vapor  Inserted  at  a 
very  low  pressure  of  from  0.08  to  0.25  in. 
of  mercury.  Platinum  electrodes  are  fused 
into  the  glass  at  either  end,  the  wire  being 
led  out  to  provide  connection  to  the  exter- 
nal circuit.  When  a discharge  occurs 
between  the  electrodes  under  different  con- 
ditions a great  variety  of  luminous  dis- 
charge phenomena  may  be  observed.  By 
using  different  gases  and  different  pres- 
sures and  voltages  and  different  varieties 
of  glass,  discharge  -glows  having  a large 
number  of  colors  and  tints  may  be  pro- 
duced. Geissler  tubes  are  sometimes  made 
in  beautiful  designs  and  used  to  produce 
various  decorative  and  amusing  effects.  A 
practical  application  of  the  Geissler  tube 
principle  is  the  Moore  tube,  which  has  been 
used  for  illumination  to  some  extent. 

Manufacturers: 

Easter  Electric  Co.,  The,  827  14th  St., 
Denver,  Colo. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico.“ 

GELATINE.— Used  in  both  the  pure  form 
and  in  the  impure  form,  as  glue,  as  an 
addition  agent  in  various  electrolytic  pro- 
cesses. See  Addition  agents. 

GELB  CO.,  JOSEPH.— 512  W.  36th  St., 
New  York,  N.  Y.  Manufacturer  of  photo- 
graphic lighting  equipment  and  arch  lamps. 
Business  established  1915.  Joseph  Gelb, 
sole  owner. 

GEM. — Trade  name  for  cord  adjusters 
manufactured  by  the  M.  B.  Austin  Co., 
108-16  S.  Desplaines  St.,  Chicago,  111. 

GEM. — Trade  name  for  soldering  furnaces 
manufactured  by  the  Burgess  Soldering 
Furnace  Co.,  Columbus,  Ohio. 

GEM. — Trade  name  for  storage  batteries 
manufactured  by  the  Gem  Storage  Battery 
Co..  1332  W.  21st  St.,  Chicago,  111. 

GEM. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

GEM. — Trade  name  for  battery  motors 
manufactured  by  the  Manhattan  Electrical 
Supply  Co.,  Inc.,  17  Park  PI.,  New  York, 
N.  Y. 

GEM. — Trade  name  for  belt  tighteners 
manufactured  by  the  Oil  Well  Supply  Co., 
213-216  Water  St.,  Pittsburgh,  Pa. 

GEM. — Trade  name  for  electric  pumps 
made  by  the  George  J.  Roberts  Co.,  251  E. 
2nd  St.,  Dayton,  Ohio. 

GEM  CITY  BOILER  CO.,  THE.— Dayton. 
Ohio.  Manufacturer  of  fire-tube  boilers. 
Business  established  1895.  President,  T.  E. 
Tucker;  vice-president  and  general  man- 
ager, A.  H.  Kemper;  secretary  and  treas- 
urer, W.  H.  Durkin. 

GEM  STORAGE  BATTERY  CO.— 1332  W. 
21st  St.,  Chicago,  111.  Manufacturer  of 
storage  batteries.  President,  C.  B.  Robin- 
son; secretary  and  treasurer,  W.  C.  Tem- 
pleton; sales  engineer,  F.  C.  Ryan. 

GENASCO. — Trade  name  for  insulating 
asphalt  compounds  and  acid  resisting  paints 
manufactured  by  the  Barber  Asphalt  Pav- 
ing Co.,  Land  Title  Bldg.,  Philadelphia,  Pa. 

GENCO. — Trade  name  for  electric  cigar 
lighters,  hydrometer  syringes  and  thermom- 
eters manufactured  by  the  General  Scien- 
tific Equipment  Co.,  North  Philadelphia,  Pa. 
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GENCO. — Trade  name  for  light  weight 
Regent  glassware  manufactured  by  the 
Ivanhoe-Regent  Works  of  General  Electric 
Co..  6716  Euclid  Ave.,  Cleveland,  Ohio. 

GENCO  LIGHT. — Trade  name  for  farm 
lighting  and  power  plants  manufactured  by 
the  General  Gas-Electric  Co.,  Hanover,  Pa. 

GENELITE. — Trade  name  for  bearing 
metal  manufactured  by  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 

GENERAL. — Trade  name  for  storage  bat- 
teries manufactured  by  the  General  Storage 
Battery  Co.,  2005  Locust  St.,  St.  Louis,  Mo. 

GENERAL. — Trade  name  for  air  wash- 
ers manufactured  by  the  General  Venti- 
lating Co.,  162  N.  Clinton  St.,  Chicago.  111. 

GENERAL  ABRASIVE  CO.,  INC.— Col- 
lege Ave.,  Niagara  Falls,  N.  Y.  Manufac- 
turer of  electrically  produced  abrasives. 
Business  established  1915.  President,  C.  L. 
Barlow;  vice-president,  J.  D.  Stiles;  secre- 
tary, C.  Lockwood;  treasurer  and  general 
manager,  H.  A.  Richmond;  sales  manager, 
R.  J.  Brown. 

GENERAL  ASBESTOS  A RUBBER  CO. 

— Charleston,  S.  C.  Manufacturer  of  as- 
bestos packings,  brake  lining,  textiles,  etc. 
President,  C.  B.  Jenkins,  Sr.;  vice-presi- 
dents, M.  B.  Barkley  and  C.  B.  Jenkins, 
Jr.;  secretary,  J.  T.  Jenkins;  treasurer,  J. 
P.  Thomas;  sales  manager,  C.  B.  Jenkins, 
Jr.  Main  office  and  factory,  27  Cumberland 
St.,  Charleston,  S.  C.  Branch  offices  and 
warehouses,  58  Warren  St.,  New  York,  N. 
Y.;  311  Water  St.,  Pittsburgh,  Pa.;  14  N. 
Franklin  St.,  Chicago,  HI. 

GENERAL  BAKELITE  CO.— 2 Rector  St. 
New  York,  N.  Y.  Manufacturer  of  Bakelite 
and  Bakelite  products.  President,  Dr.  L. 
H.  Baekeland;  vice-president  and  treasurer, 
W.  A.  Hamann;  secretary,  Philip  Schleuss- 
ner. 

GENERAL  CERAMICS  CO.— 60  Church 
St.,  New  York,  N.  Y.  Manufacturer  of  re- 
fractories and  electric  heating  units. 

GENERAL  CHEMICAL  CO.— 25  Broad 
St.,  New  York,  N.  Y.  Manufacturer  of 
acids,  battery  chemicals,  etc. 

GENERAL  COMPRESSED  AIR  A VA- 
CUUM  MACHINERY  CO.— St.  Louis,  Mo. 
Manufacturer  of  electric  vacuum  cleaners. 
Business  established  1900.  President,  J.  G. 
Thurman. 

GENERAL  DEVICES  A FITTINGS  CO.— 
Chicago,  111.  Manufacturer  of  electrical 
construction  materials.  Business  estab- 
lished 1914.  President,  secretary  and  gen- 
eral manager,  J.  M.  Van  Splunter;  treas- 
urer, Robert  C.  Price.  Main  office  and  fac- 
tory, 441-443  S.  Desplaines  St.,  Chicago,  III. 
Branch  office,  25  Church  St.,  New  York, 
N.  Y.  Sales  representatives,  L.  O.  Morrow, 
Franklin  Trust  Bldg.,  Philadelphia,  Pa.;  Al- 
brecht Henderson  Co.,  711  Empire  Trust 
Bldg.,  Pittsburgh,  Pa.;  C.  E.  Wise,  845 
Book  Bldg.,  Detroit,  Mich.;  A.  D.  Fishel, 
Illuminating  Bldg.,  Cleveland,  Ohio.;  A.  H. 
Winter  Joyner,  Ltd.,  Toronto,  Ont.,  and 
Montreal,  Que.,  Can. 

GENERAL  ELECTRIC  CO.  — Schenec- 
tady, N.  Y.  Manufacturer  of  motors;  gen- 
erators; electrical  indicating  and  recording 
instruments;  control  apparatus;  high-ten- 
sion protective  and  switching  equipment; 
steam  turbines;  heating  and  labor-saving 
appliances;  street  and  industrial  lighting 
equipment;  lightning  arresters;  pole -line 
hardware;  wiring  devices;  farm  lighting  and 
power  plants;  lamps;  lighting  reflectors; 
locomotives;  insulators,  pumps;  x-ray  ap- 
paratus, wires  and  cables;  battery-charging 
equipment;  headlights,  motor-driven  mining 
machines  and  other  electrical  equipment. 
Business  established  1892.  President,  E.  W. 
Rice,  Jr.;  vice-presidents,  A.  W.  Burchard, 
G.  E.  Emmons,  J.  R.  Lovejoy.  G.  F.  Mor- 
rison, F.  C.  Pratt,  A.  G.  Davis,  O.  D. 
Young;  secretary,  M.  F.  Westover;  treas- 
urer, H.  W.  Darling;  sales  manager,  J.  G. 
Barry.  Main  office,  Schenectady,  N.  Y. 
Factories,  Schenectady,  N.  Y.:  Lynn,  Mass.; 
Pittsfield,  Mass.;  Harrison,  N.  J.;  Newark, 
N.  J.;  Watsessing.  N.  J.;  Erie,  Pa.:  Ft. 
Wayne,  Ind.;  Cleveland,  Ohio.  Branch  of- 
fices and  warehouses,  Atlanta,  Ga.;  Boston, 
Mass.;  Butte,  Mont.;  Chicago,  111.;  Cincin- 
nati, Ohio;  Dallas,  Tex.;  Denver,  Colo.;  El 
Paso,  Tex.;  Houston,  Tex.;  Joplin.  Mo.; 
Kansas  City,  Mo.;  Los  Angeles.  Cal.; 
Minneapolis,  Minn.;  New  York,  N.  Y.; 
Oklahoma  City,  Okla. ; Philadelphia,  Pa. ; 
Pittsburgh,  Pa.;  Portland,  Ore.;  St.  Louis, 
Mo.;  Salt  Lake  City4,  Utah;  San  Francisco. 
Cal.;  Seattle,  Wash.  District  offices,  Balti- 
more, Md.;  Birmingham,  Ala.;  Buffalo, 
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N.  Y.;  Charleston,  W.  Vo.;  Charlotte,  N.  C. ; 
Chattanooga,  Tenn.;  Cleveland.  Ohio;  Co- 
lumbus, Ohio;  Dayton,  Ohio;  Des  Moines, 
Iowa;  Detroit,  Mich.;  Duluth,  Minn.;  El- 
mira. N.  Y.;  Erie,  Pa.;  Fort  Wayne,  Ind.; 
Grand  Rapids,  Mich.;  Hartford,  Conn.;  In- 
dianapolis, Ind.;  Jacksonville,  Fla.;  Knox- 
ville, Tenn.;  Little  Rock,  Ark.;  Louisville, 
Ky.;  Memphis,  Tenn.;  Milwaukee,  Wis.; 
Nashville,  Tenn.;  New  Haven,  Conn.;  New 
Orleans,  I*.;  Niagara  Falls,  N.  Y.;  Omaha. 
Neb. ; Richmond,  Va. ; Rochester,  N.  Y. ; 
Spokane,  Wash.;  Springfield,  Mass.;  Syra- 
cuse, N.  Y.;  Tacoma,  Wash.;  Toledo,  Ohio; 
Trenton,  N.  J.;  Washington,  D.  C.;  Wor- 
cester, Mass.;  Youngstown,  Ohio. 

GENERAL  ELEVATOR  CO.— 400-402  S. 
Charles  St.,  Baltimore,  Md.  Manufacturer 
of  electric  passenger  and  freight  elevators; 

GENERAL  GAS-ELECTRIC  CO.— Han- 
over Pa.  Manufacturer  of  farm  lighting 
and  power  plants.  President,  W.  F.  Kint- 
sing;  vice-president,  John  J.  Schmidt;  sec- 
retary, E.  T.  Gilliard;  treasurer,  V.  K. 
Jordan. 

GENERAL  GAS  LIGHT  CO. — Kalamazoo, 
Mich.  Manufacturer  of  commercial  lighting 
units.  President  and  general  manager,  A. 
H.  Humphrey;  secretary  and  treasurer,  H. 

R.  Humphrey.  Main  office  and  factory, 
Kalamazoo,  Mich.  Branch  offices,  44 
Broadway,  New  York.  N.  Y.;  768  Mission 
St.,  San  Francisco,  Cal.;  204  S.  Wabash 
Ave.,  Chicago,  111.;  1221  Arch  St.,  Philadel- 
phia, Pa.;  214  Wood  St.,  Pittsburgh,  Pa.; 
1209  Boardwalk,  Atlantic  City,  N.  J. 

GENERAL  ILLUMINATING  CO.— 5317- 
5321  21st  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  incandescent  lamps.  Lambert 
Schneider.  President. 

GENERAL  INCANDESCENT  LAMP 
DIVISION,  NATIONAL  LAMP  WORKS  OF 
GENERAL  ELECTRIC  CO.— 225  Electric 
Bldg.,  Cleveland,  Ohio.  Manufacturer  of 
vacuum  and  gas-filled  tungsten  incandes- 
cent lamps.  H.  C.  Rice,  general  manager. 

GENERAL  INSULATE  CO.  — 1004-1024 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  hard  rubber  substitutes  and  molded 
insulations  for  electrical  purposes. 

GENERAL  INSULATING  A MFG.  CO.— 
705  Olive  St.,  St.  Louis,  Mo.  Manufacturer 
of  insulating  materials. 

GENERAL  LEAD  BATTERIES  CO.— 
Newark,  N.  J.  Manufacturer  of  storage 
batteries.  President,  H.  M.  Keith;  vice- 
president,  E.  G.  Maqueston;  secretary.  H. 
H.  Hanson;  treasurer,  E.  S.  Hyde.  Main 
office  and  factory,  Chapel  St.  & Lister  Ave., 
Newark,  N.  J.  Branch  offices,  123  W.  66th 
St.r  New  York,  N.  Y.;  2814  Wentworth  Ave., 
Chicago,  111. 

GENERAL  LIGHTING  FIXTURE  CO.— 
28  W.  Lake  St.,  Chicago,  111.  Manufacturer 
of  lighting  fixtures.  E.  A.  Wangershein, 
president. 

GENERAL  PLATERS*  SUPPLY  CO., 
INC.— 489-493  Broome  St..  New  York,  N.  Y. 
Manufacturer  of  generators,  buffers,  grind- 
ers, motor-generators, ' rheostats,  volt- 
meters. wire  and  electroplating  equipment. 
Business  established  1914.  President. 
George  W.  Kyle;  secretary,  H.  L.  Haas; 
treasurer,  Octave  B.  Hebert;  sales  man- 
ager, Harry  Krieger.  Factories,  Newark, 
N.  J.;  Brooklyn,  N.  Y.,  Saugerties,  N.  Y. 

GENERAL  PORCELAIN  ENAMELING  A 
MFG.  CO. — 4554  W.  Congress  St.,  Chicago, 
111.  Manufacturer  of  lighting  reflectors. 
President,  F.  E.  Hodek;  treasurer,  Louis 
Chochole. 

GENERAL  RADIO  CO.— 11  Windsor  St., 
Cambridge,  Mass.  Manufacturer  of  radio 
apparatus.  President,  Melville  Eastham; 
vice-president,  E.  H.  Locke;  treasurer,  H. 

S.  Shaw,  Jr.;  sales  manager,  H.  B.  Rich- 
mond. 

GENERAL  SCIENTIFIC  EQUIPMENT 
CO. — North  Philadelphia,  Pa.  Manufac- 
turer of  electrical  and  other  scientific  in- 
struments. Business  established  1893. 
President  and  general  manager,  Maurice 
Kline;  secretary,  Martin  Kline;  treasurer, 
Samuel  Kline.  Sales  representatives.  Giant 
Manufacturers  Distributing  Co.,  1469  Mich- 
igan Ave..  Chicago,  111.;  Stevens,  Wallis  & 
Brazier,  608  Deseret  Bank  Bldg.,  Denver, 
Colo. 

GENERAL  STORAGE  BATTERY  CO.- 
2005  Locust  St.,  St.  Louis,  Mo.  Manufac- 
turer of  storage  batteries.  Business  estab- 
lished 1913.  President  and  general 
manager.  E.  A.  Downey;  vice-president, 
Joseph  Desloge;  secretary,  Louis  Desloge; 


treasurer,  W.  H.  Rowley;  general  manager. 
E.  A.  Downey;  sales  manager,  J.  M. 
Downey. 

GENERAL  VENTILATING  CO.— 162  N. 
Clinton  St.,  Chicago,  111.  Manufacturer  of 
air  washers,  ventilating  fans,  etc.  Pro- 
prietor, H.  M.  Fregin. 

GENERAL  WELDING  CO.— 355-57  14th 
St.,  Hoboken.  N.  J.  Manufacturer  of  oxy- 
acetylene  cutting  and  welding  .equipment. 
Co-partnership,  Paul  Devarco  and  William 
Wirt. 

GENERATING  SETS,  CAR  LIGHTING. 

— See  Car  lighting  equipments,  railway. 

GENERATING  SETS,  FARM.— See  Farm 
lighting  and  power  plants. 


GENERATING  SETS,  LOCOMOTIVE 
HEADLIGHT. — A small  steam  turbine  and 
a direct-connected  generator  are  the  essen- 
tial parts  of  a generating  set  for  a steam 
locomotive  headlight.  The  outfit  is  mounted 
on  any  convenient  part  of  the  engine,  and 
is  controlled  from  the  cab.  The  first  elec- 
tric headlights  contained  arc  lamps,  but  in 
more  recent  years  the  gas-filled  tungsten 
lamp  has  come  into  use.  For  the  latter 
lamp  the  generators  are  no  longer  of  the 
specially  regulated  type  necessary  for  use 
with  the  arc  lamp. 


Manufacturers: 

Buda  Co.,  The,  Harvey,  111.  “Buda- 
Ross." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.'’ 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts..  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A Turbine-Generator  set 
designed  especially  to  supply  power  for 
headlight  and  cab  lights,  although  its 
use  may  be  extended  to  steam  shovels, 
derricks,  wrecking  cranes,  launches. 

tugboats,  etc.  The 
ft  set  consists  of  a sin- 

M *le  sta*e  Curtis  tur- 
bine  direct-connect- 
to  a compound - 
wound  generator 
governed  the 

steam  end  by  a 

^ |f  contained  pressure 
J regulating  valve, 

and  controlled  elec- 
trically  by  a sta- 
tioiury  magnetic 
Generating  Set  brake  coil  and  ro- 
tating copper  disc  which  maintains 
practically  constant  voltage  under  dif- 
ferent loads.  For  locomotive  headlight 
service,  500-watt  capacity,  32  volts,  for 
operation  on  125-lb.  to  260-lb.  boiler 
pressure.  For  industrial  applications 
500- watt  capacity,  110  volts,  for  opera- 
tion on  70-lb.  to  170-lb.  boiler  pressure. 
(Bulletin  42014A.)  See  adv.  pages  1203- 
1223. — Adv. 

Loco  Light  Co.,  The.  139  S.  East  St., 
Indianapolis,  Ind.  “Loco  Light.” 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

ROTH  BROS  & CO.,  1400  W.  Adams  St., 
Chicago,  111.  “Rothmotors.” 

Sunbeam  Electric  Mfg.  Co.,  Evansville, 
Ind. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATING  SETS,  PORTABLE.— See 
Plants,  portable  lighting  and  power. 


GENERATING  STATION.— The  generat- 
ing station  in  any  electrical  system  is  the 
power  plant  in  which  electrical  energy  is 
produced  from  mechanical  energy.  There 
are  three  principal  types  of  generating  sta- 
tions although  a great  deal  of  variation  is 
found  in  each  type.  The  classification  de- 
pends upon  the  form  in  which  mechanical 
energy  is  used,  as  follows;  water  power  or 
hydro-electric  station;  steam  generating 
stations;  stations  having  internal-combus- 
tion engines.  In  the  latter  class  small 
generating  plants,  such  as  farm  lighting 
plants,  are  included  as  each  of  these  is  a 
separate  electrical  system.  In  contrast  to 
these  are  the  tremendous  hydroelectric  and 
steam  power  plants  which  are  such  an  im- 
portant part  of  the  electrical  industry  and 
some  of  which  daily  supply  the  needs  of 
over  a million  people. 


GENERATOR. — Any  device  or  machine 
used  for  the  purpose  of  generating,  that  is 
producing,  a form  of  energy  or  thing  from 
some  other  form  of  energy  or  material 
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thing.  In  electrical  work  it  i/s  generally 
taken  to  mean  a machine  for  producing 
electrical  energy  from  mechanical  energy, 
see  Generator,  electric.'  It  may  also  refer 
to  a chemical  process,  as  an  acetylene  gen- 
erator or  hydrogen  generator  for  producing 
these  respective  gases. 

GENERATOR,  A-C. — A generator  giving 
out  energy  in  the  form  of  alternating  cur- 
rents, either  single  or  polyphase,  three 
phase  being  the  most  common.  A-c.  gen- 
erators are  subdivided  into  'synchronous 
and  asynchronous,  the  former  having  a fre- 
quency strictly  proportional  to  the  number 
of  poles  and  the  speed,  while  the  latter  has 
a greater  or  less  change  of  speed  for  a 
fixed  frequency  or  a change  of  frequency 
for  a fixed  speed. 

Synchronous  generators  are  the  most 
common.  They  are  generally  built  with  a 
stationary  armature  and  a rotating  field 
structure.  The  usual  frequencies  in  the 
United  States  are  25  and  60  cycles;  and 
voltages,  of  approximately  110,  220,  2200, 
6600,  11.000,  13.200  and  22,000  volts  are  con- 
sidered standard.  Excitation  is  provided 
by  d-c.  generators,  called  exciters,  at  about 
125  or  250  volts  and  the  voltage  of  a-c.  gen- 
erators is  controlled  either  by  hand  or 
autbmatically  almost  wholly  by  changing 
the  voltage  of  the  exciters. 

Asynchronous  generators  are  nearly  al- 
ways three-phase  Induction  machines.  A-c. 
generators,  steam  and  water-driven,  are 
the  largest  primary  sources  of  electrical 
energy.  Also  see  Generator,  induction,  and 
Generator,  synchronous. 

GENERATOR,  ACYCLIC,  HOMOPOLAR 
OR  UNIPOLAR. — A d-c.  generator  in  which 
a conductor  cuts  a magnetic  field  always 
In  one  direction,  hence  the  e.  m.  f.  gener- 
ated in  a conductor  always  has  the  same 
direction  with  respect  to  that  conductor. 
No  commutator  is  required.  If  a voltage 
higher  than  that  developed  by  one  conduc- 
tor is  desired,  several  conductors  may  be 
provided  and  connected  in  series  externally 
through  slip  rings.  Since  each  conductor 
must  have  two  slip  rings,  it  is  not  practical 
to  have  a very  large  number  of  conductors. 
Such  generators  have  an  extremely  limited 
commercial  use. 

GENERATOR,  CONSTANT-CURRENT. 
—A  generator  operating  so  as  to  give  an 
approximately  constant  current  either  with 
or  without  large  changes  in  the  voltage. 
It  Is  usually  a d-c.  machine  and  may  be  of 
the  series  type,  the  compound  type  or  of  a 
special  design,  such  as  the  Rosenberg  and 
the  third -brush  generator.  The  constant 
current  may  result  from  Internal  charac- 
teristics or  from  external  control  devices. 

Series  generators  giving  a constant  cur- 
rent were  formerly  widely  used  for  street 
lighting  but  are  rare  now,  being  almost 
wholly  confined  to  use  In  Europe  for  long- 
distance transmission  by  the  Thury  system. 
Other  constant-current  generators  are  used 
for  train  lighting  on  steam  railroads  and 
for  ignition,  starting  and  lighting  on  gaso- 
line automobiles,  and  for  arc  welding. 

GENERATOR,  CONSTANT-POWER.— A 
d-c.  generator  used  for  arc  welding  which 
is  so  controlled  that  the  power  in  the  arc 
is  approximately  constant  for  a consider- 
able change  in  the  arc  length. 

GENERATOR  COOLING  EQUIPMENT 

The  change  in  operating  speed  mane  pos- 
sible by  the  use  of  steam  turbines  instead 
of  reciprocating  engines  for  driving  gen- 
erators resulted  in  a great  increase  in 
power  output  per  pound  of  material  used. 
This  increase  in  rating,  while  it  did  add 
slightly  to  the  efficiency  and  tend  to  de- 
crease the  percentage  of  losses,  increased 
the  losses  to  be  dissipated  per  unit  of 
active  material  and  radiating  surface.  Arti- 
ficial or  forced  ventilation  involving  the 
use  of  cool,  clean  air  became  necessary  as 
a protection  to  the  generator  insulation  and 
as  a means  of  increasing  the  load  that  a 
generator  could  safely  carry. 

Air-conditioning  apparatus  and  air  wash- 
ers thus  became  an  important  part  of  the 
generating  station.  Ventilating  ducts  are 
built  In  the  generator  and  the  cool  air  is 
forced  through  these  at  a very  rapid  rate, 
a 30,000-kv-a.  unit  requiring  about  60,000 
cu.  ft.  of  air  per  min.  Unless  this  air  is 
properly  treated  before  being  used,  dust, 
oil  and  grit  present  in  it  would  soon  collect 
in  the  ducts  and  choke  up  the  passages  and 
thus  cause  the  generator  to  overheat.  Air 
washers  are  used  to  remove  these  im- 
purities. They  operate  by  forcing  all  of  the 
air  used  through  a very  finely  divided 
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spray,  the  dirt  and  impurities  present  being 
taken  up  by  the  water  and  dropping  to  the 
bottom  of  the  tank.  Screens,  baffles,  etc., 
and  other  auxiliary  equipment  to  properly 
condition  the  air  is  required,  as  well  as 
pumps  for  the  spray  water  and  blowers  for 
forcing  the  air  to  circulate.  These  auxil- 
iaries are  nearly  always  motor-driven. 

In  some  plants  the  air  after  passing 
through  the  generator  is  allowed  to  dis- 
charge into  the  turbine  room.  Other  plants 
merely  have  a return  duct  to  carry  away 
the  air  to  the  outside.  Still  another  method 
has  been  used,  that  of  using  the  heated 
air  for  the  boiler  furnace  to  provide  a 
forced  draft.  Its  advantage  in  this  appli- 
cation is  that  the  temperature  has  been 
raised  several  degrees  above  that  of  out- 
side air  in  winter  time  and,  therefore,  the 
heat  that  would  otherwise  be  utilized  in 
the  furnace  to  bring  the  air  to  this  tem- 
perature is  saved.  Also  see  Air-condition- 
ing apparatus,  and  Washers,  air,  for  other 
applications  of  similar  equipment. 

Manufacturers: 

Atmospheric  Conditioning  Corp.,  920  La- 
fayette Bldg.,  Philadelphia,  Pa.  ‘•Web- 
ster." 

Badger  & Sons,  E.  B.,  75  Pitts  St.,  Bos- 
ton, Mass. 

Ridgway  Dynamo  & Engine  Co.,  Ridgway, 
Pa. 

Spray  Engineering  Co.,  Boston,  Mass. 
“Spraco." 

GENERATOR,  D-C. — A generator  which 
changes  mechanical  energy  into  electrical 
energy  in  the  form  of  direct  current.  Such 
generators  may  be  classified  according  to 
the  method  of  producing  the  magnetic  field 
as  separately  excited  and  self-excited  ma- 
chines. Self -excited  generators  are  more 
common  and  are  subdivided  into  shunt, 
series  and  compound  machines.  Shunt 
generators  have  a part  of  their  own  cur- 
rent passing  through  a field  winding  in 
shunt  with  the  load;  series  generators  have 
all,  or  nearly  all,  of  their  own  current 
passing  through  a winding  in  series  with 
the  load;  compound  generators  have  two 
windings,  one  in  shunt  and  one  in  series 
with  the  load.  Separately  excited  gen- 
erators have  the  exciting  current  supplied 
by  a separate  machine  or  battery. 

Shunt  and  compound  generators  are 
usually  approximately  constant-voltage  ma- 
chines while  the  series  generator  is  usually 
a constant-current  machine.  The  former, 
especially  compound  generators,  are  used 
to  supply  constant -voltage  distributing 
systems.  When  series  generators  are  used 
the  voltage  rises  as  the  load  increases.  By 
special  design  a series  generator  can  be 
made  to  give  an  approximately  constant 
current  with  a large  change  in  terminal 
voltage.  Such  generators  were  formerly 
very  commonly  used  to  supply  series  street- 
lighting circuits,  but  are  now  nearly  all 
replaced  by  a-c.  devices.  They  are  used  to 
a limited  extent  In  Europe  as  sources  of 
electrical  power  for  long-distance  transmis- 
sion by  the  Thury  system. 

With  shunt  generators  the  voltage  drops 
as  the  load  increases  due  to  the  effect  of 
armature  resistance  and  reaction  so  that 
hand  or  automatic  control  of  the  voltage  is 
generally  necessary.  For  this  reason  the 
shunt  generator  has  a rather  limited  use. 

In  compound  generators  the  series  wind- 
ing may  be  so  connected  as  to  add  to  or 
subtract  from  the  magnetomotive  force  of 
the  shunt  winding.  The  generator  is  then 
cumulatively  or  differentially  compounded, 
respectively.  With  cumulative  compound- 
ing. the  drop  in  voltage  with  increase  of 
load  which  occurs  in  shunt  generators  is 
partly  or  wholly  prevented.  Very  often 
the  compounding  is  such  that  the  voltage 
rises  as  the  load  increases.  With  differen- 
tial compounding,  the  drop  in  voltage  is 
increased.  Cumulative  compound  genera- 
tors are  used  for  constant-voltage  supply 
systems,  and  differential  compound  ma- 
chines for  arc  welding  and  ignition  and 
lighting  on  gasoline  automobiles. 

GENERATOR,  DOUBLE-CURRENT — A 
generator  which  gives  out  both  d-c.  and 
a-c.  power  from  the  same  armature  wind- 
ing. Such  a machine  has  an  armature  and 
commutator  like  that  of  a d-c.  generator 
and  in  addition  has  slip  rings  connected 
to  certain  points  of  the  armature  winding 
so  that  single- phase  or  polyphase  alter- 
nating currents  may  be  obtained.  Such 
generators  find  application  in  laboratories 
and  other  places  where  the  ability  of  ob- 
taining either  direct  or  alternating  current 
from  a single  machine  is  often  advantage- 


ous. A synchronous  converter  when  driven 
by  some  prime  mover  can  be  used  as  a 
double-current  generator. 

GENERATOR,  ELECTRIC.— A machine 
which  changes  mechanical  energy  into  elec- 
trical energy.  The  term  is  commonly 
applied  to  machines  utilizing  the  principle 
of  electromagnetic  induction  and  is  now 
seldom  used  to  denote  electrostatic  ma- 
chines or  other  devices.  The  usual  form 
of  electric  generator  has  two  essential 
parts,  a magnetic  field  and  an  armature 
winding  from  which  the  electrical  energy 
is  delivered.  Relative  motion  between  the 
field  and  the  armature  winding,  or  changes 
in  the  strength  of  the  field  linked  with  the 
armature  winding  through  the  motion  of 
an  auxiliary  part,  provides  a means  of 
converting  the  energy  of  mechanical  motion 
into  electrical  energy.  Generators  are 
classified  into  two  main  classes,  according 
to  the  character  of  the  electric  current 
generated,  direct-current  and  alternating- 
current  generators. 

GENERATOR,  ELECTRON  TUBE.— 

Since  an  electron  tube  can  be  made  to  pro- 
duce alternating  current  of  varying  fre- 
quencies it  is  sometimes  referred  to  as  an 
electron  tube  generator.  For  method  of 
operation  and  application  see  Electron 
tubes. 

GENERATOR,  INDUCTION.— An  induc- 
tion generator  is  like  an  induction  motor 
in  which  the  rotor  is  driven  in  the  same 
direction  as  the  rotating  magnetic  field  but 
at  a greater  speed.  The  field,  and  there- 
fore the  excitation,  is  produced  by  alter- 
nating currents,  preferably  from  a syn- 
chronous machine.  The  power  output 
depends  upon  the  slip  and  the  constants  of 
the  secondary  winding.  The  power -factor 
of  the  output  is  fixed  by  the  constants  of 
the  machine.  It  cannot  give  out  lagging 
current,  but  it  can  take  lagging  current 
for  its  own  excitation  from  other  parts  of 
the  system,  such  as  the  electrostatic  capac- 
ity of  underground  cables  or  long  overhead 
lines.  Induction  generators  are  used  to  a 
limited  extent  only  in  places  where  they 
can  operate  in  parallel  with  synchronous 
generators  and  may  receive  a minimum  of 
attention. 

GENERATOR,  MAGNETO.— A machine 
which  changes  mechanical  energy  into  elec- 
trical energy  by  using  the  principle  of 
electromagnetic  induction.  The  magnetism 
is  supplied  by  a permanent  magnet,  usually 
In  the  form  of  an  inverted  U.  and  an  arma- 
ture or  an  inductor  is  caused  to  rotate  be- 
tween the  poles  of  the  magnet  so  as  to 
cause  electric  conductors  to  cut  across  the 
field  of  the  magnet  or  to  change  the  num- 
ber of  magnetic  lines  of  force  linked  with 
the  armature  circuit. 

Magneto  generators  may  be  constructed 
to  give  direct,  pulsating  or  alternating  cur- 
rent. A-c.  magnetos  are  of  two  general 
types  of  construction,  namely,  those  in 
which  the  armature  conductors  rotate  and 
those  in  which  the  armature  conductors 
are  stationary  and  an  "inductor”  of  iron 
is  the  only  rotating  element.  They  are 
also  classified  into  "low  tension"  and  "high 
tension,"  according  to  the  re’ative  value 
of  the  voltage  developed.  The  high-tension 
magneto  is  really  a combination  of  low- 
voltage  generator  and  a stepup  transformer. 
The  low-voltage  winding  serves  both  as  an 
armature  winding  and  as  the  primary  of  a 
transformer.  The  high  voltage  is  developed 
in  the  secondary  of  the  transformer  upon 
breaking  the  circuit  of  the  primary  at  the 
proper  time. 

Magneto  generators  are  used  for  furnish- 
ing the  ignition  current  for  gas,  gasoline 
and  oil  engines  and  blasting  work,  for  ring- 
ing telephone  bells,  for  testing  sets,  for 
certain  speed  indicators,  for  charging  small 
storage  batteries,  etc.  For  brevity  they  are 
very  often  simply  called  magnetos. 

GENERATOR,  ROSENBERG.— A vari- 
able-speed d-c.  generator,  used  largely  for 
axle-driven  railway  car-lighting  systems, 
which  gives  a voltage  whose  direction  is 
independent  of  the  direction  of  rotation  and 
supplies  current  to  a storage  battery  which 
is  practically  constant  over  a very  wide 
range  of  speed.  The  storage  battery,  in 
addition  to  supplying  the  load  when  the 
generator  is  not  operating,  supplies  the 
excitation  through  a shunt  -winding.  There 
are  two  pairs  of  brush  sets  on  a two-pole 
machine.  One  set  is  short-circuited  and 
gives  a magnetic  axis  through  the  arma- 
ture at  right  angles  to  that  of  the  field 
winding.  The  other  set  constitutes  the 
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terminals  of  the  generator  and  gives  a 
magnetic  axis  through  the  armature  in 
line  with  that  of  the  field  winding  and  in 
opposition  to  it.  The  voltage  is  developed 
by  the  armature  conductors  cutting  the 
field  set  up  by  the  current  through  the 
short-circuited  brushes  and  the  output  cur- 
rent is  limited  by  its  demagnetizing  action 
on  the  flux  set  up  by  the  shunt  field 
winding. 

GENERATOR,  SYNCHRONOUS*— An  a-c. 
generator  in  which  the  ratio  of  the  fre- 
quency to  the  speed  is  constant  for  all 
loads.  The  usual  type  of  construction  em- 
bodies a rotating  field  structure  magnetized 
by  direct  current  and  a stationary  arma- 
ture having  a single-phase  or  polyphase 
winding.  In  small  generators,  the  armature 
may  be  the  rotating  part. 

The  voltage  of  such  generators,  without 
special  control,  is  only  approximately  con- 
stant under  a varying  load,  the  change  in 
voltage  depending  upon  the  value  of  the 
synchronous  impedance  and  the  magnitude 
and  the  phase  of  the  current  with  respect 
to  the  voltage.  Voltage  control  is  accom- 
plished by  changing  the  exciting  current, 
either  by  hand  or  by  an  automatic  regu- 
lator. 

The  common  frequencies  in  the  United 
States  for  light  and  power  supply  are  25 
and  60  cycles  per  second,  though  other 
frequencies  are  occasionally  used.  Syn- 
chronous generators  are  used  very  exten- 
sively in  electric  power  plants  from  "which 
energy  is  transmitted  by  alternating  cur- 
rents at  high  voltage  much  farther  than 
would  be  economical  by  direct  current. 

GENERATOR,  THIRD-BRUSH.— A d-c. 
generator  used  in  gasoline  automobiles  for 
supplying  energy  for  ignition,  lighting  and 
charging  the  storage  battery,  which  de- 
pends for  the  regulation  of  its  output  upon 
the  use  of  an  auxiliary,  or  third,  brush. 
The  shunt-field  winding  is  connected  from 
the  third  brush  to  one  of  the  main  brushes, 
between  which  the  armature  reaction  tends 
to  decrease  the  voltage  as  the  armature 
current  increases,  thus  weakening  the  ex- 
citation and  maintaining  the  output  much 
more  nearly  constant  than  would  a connec- 
tion of  the  shunt  winding  across  the  main 
brushes. 

GENERATOR,  THREE-WIRE.— A d-c. 
generator  designed  and  operated  on  a three- 
wire  distribution  system  without  a balancer 
set.  The  neutral  of  the  three-wire  system 
is  usually  connected  to  the  armature  wind- 
ing through  one  or  more  slip  rings  and  bal- 
ance coils  or  balancing  windings.  The 
coils  are  wound  on  iron  cores  with  the  mid- 
dle point  of  the  winding  connected  to  the 
neutral  and  the  terminals  connected  to  the 
armature  winding.  The  coils  may  be 
mounted  and  rotate  with  the  armature  or 
may  be  stationary  and  external  to  it.  The 
balancing  windings  are  single-phase  or 
polyphase,  and  are  placed  in  the  slots  with 
the  main  winding  and  have  their  neutral 
connected  to  the  neutral  of  the  three-wire 
system  and  their  terminals  to  the  main 
armature  winding. 

Three-wire  generators  are  usually  de- 
signed for  only  a moderate  amount  of  un- 
balance. When  compounded,  one  half  of 
the  series  winding  is  connected  to  one 
line  and  the  other  half  to  the  other  line. 

GENERATORS. — Electric  generators  are 
selected  to  suit  the  conditions  of  current, 
voltage,  frequency,  and  method  of  drive 
decided  upon  as  best  adapted  for  the  elec- 
trical system  to  be  supplied.  If  the  gen- 
erator is  to  supply  a comparatively  small 
and  compactly  arranged  isolated  plant  or 
building,  a direct-current  two-wire  system 
of  110  to  120  volts  or  a three-wire  system 
of  about  115  to  230  volts  is  likely  to  be 
chosen.  In  the  case  of  special  isolated 
service,  such  as  farm  lighting  plants  and 
railroad  car  lighting  equipments,  32  and 
64-volt  d-c.  generators  are  mostly  used. 

If  the  installation  is  to  serve  a group  of 
scattered  buildings  or  an  extensive  dis- 
tribution system  covering  a town  or  city, 
as  in  the  case  of  central-station  systems, 
the  generators  in  nearly  all  cases  are  alter- 
nating-current machines,  whose  voltage 
depends  almost  entirely  upon  the  length  of 
the  lines  to  be  supplied.  Voltages  of  a-c. 
generators  for  such  service  range  from 
about  220  volts  to  11,000  volts,  although  in 
a few  cases  still  higher  voltages,  such  as 
13,200,  18,000  and  even  30,000  have  been 
used.  Such  extreme  voltages,  however,  re- 
quire very  heavy  and  expensive  insulation 
of  the  windings  and  are  used  only  in  ex- 
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ceptional  cases  where  it  is  thought  advis- 
fj*im,nate  tbe  stepup  transformer 
between  the  generator  and  the  transmission 
circuits. 

For  most  a-c.  installations  60  cycles  is 
now  the  standard  frequency  and  the  other 
standard  (25  cycles)  is  confined  almost 
t?  long-distance  transmission, 
especially  in  connection  with  service  for 
electric  railway  systems.  As  to  whether 
single  phase,  two  phase  or  three  phase  will 
be  chosen  depends  on  the  extent  of  the 
system  supplied  and  on  the  character  of 
the  load  whether  it  is  chiefly  lighting  or 
nitmfaf  Single-phase  systems  are  confined 
almost  entirely  to  small  lighting  plants  or 
networks.  If  polyphase  distribution  is  se- 
lected  it  is  more  likely  to  be  the  three- 
phase  system  than  a two-phase.  The 
generator,  therefore,  will  be  either  a single- 
phase  or  a three-phase  machine  In  nearly 
n ihe  ffreat  maJority  of  cases 
three-phase  unit.  In  the  selection 
of  generators  considerable  expense  is  saved 
*ZSh00Zine  st,andard  voltages,  frequencies, 

vAh.A«atinfS’  inftead  of  using  uncommon 
values  that  require  special  design. 

The  nature  of  the  drive  to  be  selected 

fsTnn13Rr,lhe  8»e  °f  the  unlt-  whether  it 
If,  aa  isolated  unl*  or  one  of  a group  in  a 
i°?  available  mechanical 
power  for  driving  the  generator.  The  prin- 
™:thod8  oi  driving*  in  the  approxi- 

IS5te*iSrd#e « fr<Jm  sma11  to  ,ar«e  machines, 
a£f  *be  following:  belt  drive,  direct-oon- 
2* l dv,T n*,ae  drlve.  waterwheel  or  hydrau- 
BrffUdHvA  «drive^  ?nd  steam*turbine  drive. 

fh^  n hIV8  U8ed  foF  8ma11  unIts  and  when 
the  prime  mover  is  either  an  internal- 
combustion  engine  or  steam  engine  or  in 
®afes  a,  small  waterwheel.  Dlrect- 
^ eduen&Ine  dr,veJ8  used  somewhat 
n?i  *Ie  engIne8’  but  principally  with 
™ .ergme8'  8uch  as  the  Diesel  or 
e?thi;D,a.SeI  ,type*  and  w,th  «team  engines, 
either  simple  or  compound;  such  direct- 

2aoonekwd  8w8  trang®  in.  rating  up  to  about 
a^Jiw  ♦vTatwr  *Vhee  ’driven  generators 
borizontal  or  vertical  shaft 
witL,J?v?d  i dIre®t -connected  to  individual 
°r  hydrau,ic  turbines.  Steam- 
ao e‘d riven  generators,  more  commonly 
S?rl^  turbogenerators,  are  in  most  cases 
direct-connected,  but  In  a few  cases  of  d-c. 
generators  reduction  gearing  is  used  he 
turbine  and  genfrator/o  thll 
the  latter  may  operate  at  speeds  suitable 

a?Pth2Ih?1iitation  ^h,le  the  turbIne  operates 
ft that  ^ m°8t  e§GCtive 

ofTtheA  natUre  ?f  tho  drIve  affects  the  speed 
?nrMeg*fe«IJer5to^  and  also  mechanical  fea- 
tures of  its  design,  such  as  whether  it  Is 
to  be  provided  with  a pulley  or  a flange  for 
direct  connection  to  the  shaft  of  the  Drime 

bTused*  continuous  shaft^hTl! 

oe  used  for  both  generator  and  prime 

th«VHr;«  °n  account  of  the  Importance  of 
the  driving  element  in  the  design  of  the 
generators  are  usually  classified 
b KiWlfl?l,facturer8  according  to  this  feature 

SaMMi!5.fi8ed  a#  1 ue  pr,nc|Pai  has  is  of  sub- 
classification of  the  following  listings  of 

ture?8U8the?eo8f.°f  generatora  and  manufac- 

A«2«me  **d*ea  °*  *be  relative  importance  of 
klEfin1*.  typ«8  of  generators  may  be  ob- 
tkJn  d vy?™  T?gwr58  £n  the  annual  produc- 
fn  United  States  Census  Bureau 

thA  v/ep?Iu0nie  ectr,caI  manufactures  for 
the  year  1914  gives  the  total  value  of  gen- 

12?  2°33  ISM.0"  ln  the  United  Statefas 
of  il23824  7M  ^ 1 „cn°.mpare*  with  the  total 
We arlv  im«  19.04,  or  an  lncrease  of  very 
nearly  100%  in  ten  years.  No  accurst* a 

figures  are  available  for  any  later  years 

tures  taken'^Kue1!)®  cenaus  of  manufac- 
ii  u68.  taken  in  1919  has  not  yet  been  nub- 

dudng  1920*  ?hehly  pIobable>  however,  U,at 
during  1920  the  production  of  generators 

amounted  to  over  twice  the  valife  in  19148 
since  all  productions  ln  the  intervening 
years  were  Increased  in  valuation  7n  d fo 
this  was  added  the  normal  Increase  in  out- 

thf°deetir.^re2tJ.nK  fact.8  are  di8c*osed  from 
tne  detailed  figures  of  1914.  There  were 

produced  in  that  year  375  a-c.  turbogener- 
ators  with  a combined  rating  of  600,185  kw 
and  valued  at  *3,895,291.  The  other  a-c' 

rating  o/'8S87"Sn8[ed  21*1'  wlth  a combined 
*3  M2  1 Si  s8™2®  ,kw-  and  a total  value  of 
D,p«et-current  turbogenerators 
. most'v  small  machines  numbered  264, 

«98  3Mra&0rt  V1*16  kW-  and  a value  of 
4398,379.  Small  d-c.  generators,  such  as  for 

automobile  lighting  and  starting  sets,  farm 
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lighting  plants  and  other  units  of  about  1 
kw.  or  less  amounted  to  208,545  In  number 
and  were  valued  at  $5,933,273.  Miscellane- 
ous  d-c.  generators  not  otherwise  included 
ln*t2e«£i2.ep  two  groups  amounted  to  9369, 
rated  206,305  kw.  and  valued  at  $2,569,086. 
Aside  from  the  a-c.  and  d-c.  generators 
there  were  various  dynamotors,  boosters 
mo  tor -generators,  double-durrent  gener- 
ators, synchronous  converters,  synchronous 
condensers  and  rotary  phase  converters  to 
a total  of  8393,  rated  at  780.009  kw.,  and 
valued  at  $5,367,895.  Miscellaneous  gen- 
era tor  parts  and  supplies  were  valued  at 
about  $1,527,000.  At  the  present  time,  the 
I pr,fponderance  the  a”c*  generators  is 
| still  more  marked  in  total  rating,  as  well  as 
average  and  maximum  rating,  although  in 
point  of  numbers  the  small  d-c.  automobile 
generators,  farm  lighting  and  similar  small 
machines  lead. 

GENERATORS,  AUTOMOBILE  LIGHT- 
ING AND  STARTING. — Variable-speed  d-c. 
generators  used  for  ignition,  for  lighting 
and  for  charging  the  storage  battery  on  a 
gasoline  automobile  and  driven  by  its  en- 
gine. Since  the  speed  is  variable,  regula- 
tion of  some  kind  is  necessary  and  is 
usually  made  for  an  approximately  constant 
current  or  constant  voltage  by  any  one  or 
more  of  several  possible  methods.  These 
methods  Involve  internal  characteristics  of 
design  and  construction  without  moving 
parts,  such  as  the  use  of  cumulative  or  dif- 
ferential series  windings  or  an  auxiliary 
brush;  and  external  devices  moved  by 
| electromagnetic  or  puTely  mechanical  ac- 
tion, such  as  electromagnets  controlling  the 
resistance  of  the  shunt-field  circuit  and 
centrifugal  governors  controlling  the  speed 
or  the  voltage  or  the  current.  The  use  of 
such  generators  is  now  very  extensive. 
They  are  found  on  almost  all  makes  of 
gasoline  automobiles.  Also  see  Generator, 
third-brush. 

On  some  cars  only  one  rotating  unit  is 
employed  for  the  above  mentioned  duty, 
including  battery  charging,  and  for  engine 
starting.  The  machines  used  for  this  pur- 
pose have  two  armature  windings  in  some 
cases,  one  for  motor  duty  and  the  other 
for  generator  duty.  In  other  cases  two 
commutators  are  built  on  the  unit;  these 
are  connected  in  Series  when  charging  or 
operating  as  a generator,  and  in  parallel 
when  operating  as  a starting  motor  and 
drawing  energy  from  the  battery.  Many 
automobiles  have  a separate  starting  motor 
used  exclusively  for  engine  starting;  jt  Is 
automatically  disconnected  by  a clutch 
when  the  engine  begins  to  drive. 
Manufacturers: 

A.  B.  C.  Generator  Co.,  1115-17  S.  Olive 
St.,  Los  Angeles,  Cal. 

A-C  Electrical  Mfg.  Co.,  The.  4th  St.  U 
B.  Bldg.,  Dayton,  Ohio.  “Dayton/' 
American  Bosch  Magneto  Corp.,  Spring- 
field,  Mass.  “Bosch.” 

Bijur  Motor  Appliance  Co.,  15th  & Gar- 
den Sts.,  Hoboken,  N.  J. 

Carleton  Co.,  The,  170  Summer  St.,  Bos 
ton.  Mass. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Elisa 
bethport,  N.  J. 

Goldberg  Ozone  Machine  Co.,  800  Fort 
Wayne  Ave.,  Indianapolis,  Ind. 

Kemco  Electric  Co.,  The,  1362  E.  3rd  St. 

Cleveland,  Ohio.  (“Kernco”  fan  type.) 
Kent  Mfg.  Co.,  Atwater,  4937  Stenton 
Ave.,  Philadelphia,  Pa.  “Atwater 
Kent.” 

National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 

I “Newbold.” 

Recording  & Computing  Machines  Co. 

The,  1 Essex  Ave.,  Dayton,  Ohio. 
Ohmer.” 

Remy  Electric  Co.,  Anderson,  Ind. 

ROBBINS  & MYERS  CO.,  THE,  Lagonda 
£ve.  * ^ah  st-  Springfield.  Ohio. 

R & M. 

Simms  Magneto  Co.,  The,  East  Orange, 

N.  J.  “Simms.” 

Splitdorf  Electrical  Co..  98  Warren  St., 
Newark.  N.  J.  (motorcycle)  “Du-5.” 

UVrS*  *Ieat  Corp-  Niagara  Falls, 

N.  Y.  “USL.” 

Vesta  Battery  Corp.,  2100  Indiana  Ave.. 

Chicago,  111.  (lighting) 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 

CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.)  y 

GENERATORS,  CAR-LIGHTING.— Gen- 
erators, usually  d-c.,  for  supplying  electrical 


energy  to  lamps  in  steam  railway  cars.  In 
5?!?®  ® ase8*  a car-lighting  generator  is 
fastened  under  each  car  and  belt-driven 
E an  axIe  °;  a truck.  The  generator  is 
driven  when  the  car  is  in  motion  and, 
above  a certain  speed,  furnishes  energy  for 
electric  lamps  in  the  car  and  for  charging 
a storage  battery,  which  supplies  the  lamps 
when  the  car  is  stationary  or  moving  slow- 
ly.  One  Important  form  of  generator  for 
S}?  .purposeT  18  Atbe  Rosenberg  generator, 
which  see.  In  other  cases,  “the  head-end 

SonitT*  i8  ,u8ed;Ja  8,n&le  steam-driven 
generator  is  located  in  a baggage  car  near 
the  locomotive  and  supplies  energy  for  all 
the  cars.  In.  either  case  storage  batteries 
are  necessary  to  light  the  lamps  when  the 
generator  is  not  running  or  is  not  con- 
nected. For  manufacturers,  see  Car  light- 
ing equipments. 

GENERATORS,  ELECTROPLATING.— A 

d-c.  generator,  rated  at  6 or  12  volts  in 
properly  designed  machines,  used  for  sup- 
plying energy  for  electroplating,  electro- 
typing,  for  electric  cleaning  of  metals,  for 
electric  pickling,  electric  etching,  and  simi- 
lar processes.  Such  generators  are  cus- 
tomarily rated  in  amperes  to  correspond 
with  the  horsepower  outputs  of  standard 
commercial  a-c,  or  d-c,  motors,  using  as 
approximation  1 hp.  of  motor  output  per 
100  amperes  of  current  required  at  6 volts. 
Under  this  system,  standard  generators  are 
rated  from  60  amperes  to  7500  amperes,  in- 
clusive. For  larger  current  requirements 
generators  should  be  operated  in  multiple 
or  the  system  split  up  into  Independent 
groups  since  it  is  not  good  practice  to  at- 
tempt to  commutate  and  conduct  from  a 
single  piece  of  apparatus  more  than  7600 
amperes  at  electroplating  voltages. 

Machines  of  1500-ampere  capacity  or  less 
are  usually  compound  wound  and  self-ex- 
cited.  The  compound  winding  serves  to 
maintain  good  voltage  regulation  on  the 
supply  buses  and  the  self-excitation  makes 
unnecessary  the  complication  of  a separate 
exciter.  For  machines  of  larger  capacity 
the  separately  excited  type  is  preferred  and 
the  compound  winding  is  usually  unneces- 
sary due  to  the  possibility  of  maintaining 
a more  constant  average  load- factor.  Elec- 
troplating generators  are  furnished  either 
for  belt  drive  or  for  direct  connection  to 
a-c.  or  d-c.  motors. 
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Manufacturers: 

Bennett-O’Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  HI. 

Bishop,  W.  S.,  New  Haven,  Conn. 

Bogue  Electric  Co.,  Charles  J.,  513  W. 

29th  St.,  New  York,  N.  Y. 

Boissier  Electric  Co.,  Long  Island  City, 
N.  Y.  “World.”  - 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts..  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Hanson  & Van  Winkle  Co., 
Ltd.,  Toronto,  Ont.,  Can. 

Chandeysson  Electric  Co.,  40942  Bingham 
Ave.,  St.  Louis,  Mo. 

Connecticut  Dynamo  & Motor  Co.,  The, 
Lyons  Ave.  & Colt  St.,  Irvington,  N.  J. 
“American  Giant.” 

Cosby  Electric  & Machine  Co.,  R.  R..  1705 
E.  Broad  St.,  Richmond,  Va. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eager  Electric  Co.,  The,  Watertown, 
N.  Y. 

Electrolabs  Co.,  The,  2635  Penn  Ave.. 
Pittsburgh,  Pa. 

Ely,  C.  Upham.  60  Vesey  St.,  New  York, 
N.  Y. 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

General  Platers*  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 
“G.  P.  S.” 

Green  Electric  Co.,  The  W.,  81  Nassau 
St.,  New  York,  N.  Y. 

Hanson  & Van  Winkle,  Newark.  N.  J. 
Hobart  Bros.  Co.,  The,  113  Water  St., 
Troy,  N.  Y.  “HB.” 

HOLTZER-CABOT  ELECTRIC  CO. 

THE,  125  Amory  St.,  Boston,  Mass. 

Weal  Electric  & Mfg.  Co.,  The,  153  E. 

5th  St.,  Mansfield,  Ohio.  “Ideal.” 
International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O C 
System/* 

Jantz  & Lrfjist  Electric  Co.,  Western  Ave. 

* York  St.,  Cincinnati,  Ohio. 
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Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

L’Hommedieu  & Sons  Co.,  Charles  F., 
4621  Ogden  Ave.,  Chicago,  111.  “Re- 
liance.” 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  “Optimus.” 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 

ROTH  BROS.  & CO.,  1400  W.  Adams  St.*, 
Chicago.  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  display 
advertisement  on  pages  1*306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

U.  S.  Electrical  Mfg.  Co.,  459  E.  3rd  St., 
Los  Angeles.  Cal. 

U.  S.  Electro  Galvanizing  Co.,  32-34 
Stockton  St.,  Brooklyn,  N.  Y.  “Uni- 
versal.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  EXCITATION,  OR  EX- 
CITERS.— Generators  which  supply  current 
fOB  producing  and  maintaining  the  mag- 
netic field  of  one  or  more  generators  or 
motors.  They  are  commonly  called  ex- 
citers. Exciters  are  practically  always  d-c. 
generators,  an  exception  being  those  for 
induction  generators.  They  may  be  either 
shunt  or  compound  wound,  and  may  be 
driven  by  electric  motors,  separate  prime 
movers,  or  built  on  extensions  of  the  shafts 
of  the  machines  to  which  they  supply  ex- 
citation and  thus  be  driven  by  the  same 
prime  mover. 

The  voltage  of  exciters  is  often  auto- 
matically controlled  through  the  voltage  of 
the  generators  which  they  serve  by  the 
opening  and  closing  of  a short-circuit 
around  a resistance  in  series  with  the 
shunt-field  winding  of  the  exciter.  The 
voltages  used  are  low,  125  being  standard 
for  the  majority  of  plants,  with  250-volt 
exciters  used  only  in  the  largest  units. 

Exciter  sets  are  sometimes  made,  con- 
sisting of  the  generator  and  the  motor, 
water  wheel,  turbine  or  engine  which  drives 
it. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks -Morse  Co.,  The.  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.  Ltd.,  Sanford 
& Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Crocker-Wheeler  Co.,  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eager  Electric  Co.,  The.  Watertown, 
N.  Y. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J.  “Edco.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co..  331  N.  Arch  St., 
I>ancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  In  the  excitation  of  an  al- 
ternator in  order  to  make  the  armature 
voltage  respond  quickly  to  changes  in 
load  and  speed,  its  field  strength  must 
at  times  be  varied  momentarily  be- 
tween very  wide  limits.  In  order  that 
the  exciter  can  respond  instantly  to  the 
demand  upon  its  armature,  its  shunt 
field  must  have  sufficient  margin  to 
give  it  a range  of  25  to  160  volts  at  full 
load.  G-E  generators  for  excitation 
are  designed  to  meet  such  require- 
ments and  commutate  successfully 
over  a wide  range  in  voltage.  Built 
for  belt,  steam  turbine,  induction  mo- 
tor, or  direct  drive.  See  adv.  pages 
1203-1223.— Adv. 

General  Platers'  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 


Ideal  Electric  & Mfg.  Oo.,  The,  153  E. 
6th  St..  Mansfield.  Ohio. 

Jantz  A Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st 
& Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.  “Watson.” 

Munning  A Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  “Optimus.” 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  “Peerless.”  (See  display  adver- 
tisement on  page  1308.) 

ROTH  BROS.  & CO.,  1400  W.  Adams  St., 
Chicago.  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  527-531  W.  34th 
St.,  New  York,  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

TERRY  STEAM  TURBINE  CO.,  THE. 
Hartford,  Conn.  Built  in  sizes  from  15 
to  300  K.  W.  Illustration  shows  du- 


Terry  Excitation  Generator 


plex  drive  which  Insures  continuous  ex- 
citation and  saves  first  cost  and  floor 
space. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Willey- Wray  Electric  Co.,  118  W.  3rd  St., 
Cincinnati,  Ohio.  “Superior.” 


GENERATORS.  H I G H-FREQUENCY, 
ELECTROTHERAPEUTICS— Many  of  the 
outfits  commonly  designated  by  this  name 
and  used  in  the  production  of  current  for 
medical  purooses  do  not  operate  on  the 
same  principle  as  other  dynamoelectric  ma- 
chines known  as  electric  generators  which 
are  listed  here,  and  should  not  strictly  be 
classed  as  an  electrical  generator,  inasmuch 
as  they  do  not  produce  electrical  energy 
bv  the  conversion  of  mechanical  energy. 
The  production  of  the  high-frequency  cur- 
rent is  sometimes  obtained  by  the  use  of  a 
special  transforming  coil,  usually  a type  of 
induction  coil  having  an  air  core  which 
produces  a high  voltage  in  the  secondary 
winding,  the  current  being  interrupted  to 
give  the  high-frequency  effect.  Other  out- 
fits operate  from  dry  batteries  or  from 
small  storage  batteries  and  produce  the 
high  frequency  by  a special  interrupter  or 
vibrator.  Many  of  the  types  of  currents 
referred  to  as  high  frequency  in  connection 
with  this  apparatus  are  not  high  fre- 
quencies in  reality,  but  are  expressed  in 
cycles  per  minute,  rather  than  the  stand- 
ard expression  of  cycles  per  second,  and 
when  reduced  to  this  figure  do  not  appear 
as  high  values. 

Manufacturers: 

Betz  Co..  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

BLEADON-DUN  CO..  213  S.  Peoria  St., 
Chicago,  111.  “Multifrex.”  (See  display 
advertisement  on  page  1295.) 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

Branston  Co.,  Charles  A.,  41-46  Ellicott 
St..  Buffalo,  N.  Y. 

Bushnell  Mfg.  Co.,  2926  Telegraph  Ave., 
Berkeley,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

CONTRA-POLE  ELECTRIC  CO..  INC.. 
1227-1241  Prospect  PI.,  Brooklyn,  N.  Y. 

Easter  Electric  Co.,  The,  827  14th  St., 
Denver,  Colo. 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Liebel-Flarsheim  Co.,  The,  41-418  Home 
St.,  Cincinnati,  Ohio. 


McIntosh  battery  a optical  co., 

217-223  N.  Desplaines  St.,  Chicago.  111. 
“Universalmode”  generates  galvanic, 
faradic,  rapid  sinusoidal,  slow  sinus- 
oidal, cautery  and  diagnostic  light  cur- 
rents. It  also  provides  mechanical  vi- 
bration, air  compression,  suction  and 
massage.  “Polysine”  generators  give 
galvanic,  sinusoidal  and  diagnostic 
light  currents. — Adv. 

Medical  Appliance  Corp.,  631  Pennsyl- 
vania Ave.,  N.  W.,  Washington,  D.  C. 
“Medaco.” 

Ozone  Co.  of  America,  416-418  4th  St., 
.Milwaukee,  Wis. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

RENULIFE  ELECTRIC  CO.,  Marquette 
Bldg.,  Detroit.  Mich.  “Renulife.” 

Sterling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland,  Ohio. 

Ultima  Physical  Appliance  Co.,  136  W. 
Lake  St.,  Chicago,  111.  “Slnustat.” 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Virazone  Co.,  The,  1111  Absopure  Bldg., 
Detroit,  Mich. 

Vulcan  Electric  Co.,  239  So.  Los  Angeles 
St.,  Los  Angeles,  Cal.  “Vulcan.” 

Waite  A Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis.  “VI-Ray-O.” 

GENERATORS,  H I G H-FREQUENCY, 
RADIO. — Two  types  of  high-frequency  al- 
ternators are  today  giving  satisfactory 
service  supplying  current  for  radio  commu- 
nication. The  Alexanderson  alternator  is 
of  the  inductor  type  having  both  field  and 
armature  windings  on  the  stator.  The 
steel  rotor  is  toothed,  having  the  space  be- 
tween teeth  filled  with  a nonmagnetic 
material.  Rotation  of  the  rotor  produces 
varying  magnetic  flux  which  induces  a cur- 
rent in  the  armature.  The  speed  of  rota- 
tion may  run  as  high  as  20,000  r.  p.  m.  This 
extraordinary  speed  requires  exceptional 
skill  in  the  design  and  construction  of  the 
machines.  Frequencies  have  been  success- 
fully generated  as  high  as  200,000  cycles  per 
second.  The  New  Brunswick  station  con- 
tains two  200-kw.  Alexanderson  alternators 
and  operates  at  a wave  length  of  13,600 
meters.  In  the  Goldschmidt  alternator,  the 
fundamental  frequency  generated  is  multi- 
plied by  tuned  circuits  outside  the  machine 
until  high  enough  for  radio  work.  The 
famous  Nauen  station  in  Germany  contains 
a 150-kw.  alternator  of  this  type. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Crocker-Wheeler  Co.,  Ampere,'  N.  J. 

De  Forest  Radio  Telephone  A Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville.  N.  J.  “High-Grade.” 

Federal  Telegraph  Co.,  812  Hobart  Bldg., 
San  Francisco,  Cal. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  A Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K  A C.“ 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Master  Electric  Co.,  113  S.  Jefferson  St., 
Chicago,  111. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

ROBBINS  & MYERS  CO.,  THE,  Lagonda 
Ave.  & Leah  St.,  Springfield.  Ohio. 
“R  A M.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  H I G H-FREQUENCY 
RADIO,  MISCELLANEOUS.  — See  Arcs, 
radio;  Electron  tubes;  Spark  gaps,  radio. 

GENERATORS,  LIGHTING  AND 
POWER,  A-C.,  BELTED.— An  a-c.  gen- 
erator belt-driven  from  a reciprocating 
steam  engine  or  other  prime  mover.  One 
object  of  the  belt  drive  is  to  secure  a gen- 
erator of  higher  speed  and  less  cost  than 
one  directly  connected  to  a low-speed  prime 
mover.  They  were  formerly  used  in  some 
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water-power  plants  where  a long  shaft  was 
driven  by  several  small  water  wheels  and 
several  small  generators  were  driven  by 
means  of  belts.  They  are  only  made  in 
the  smaller  sizes  now,  rarely  exceeding  100 
kw.,  and  are  not  extensively  used  outside 
of  small  generating  plants  and  places  where 
the  main  supply  is  direct  current  but  a 
small  amount  of  alternating  current  is 
needed. 

Manufacturers: 

Alli8-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Becker  Electric  Works,  3065  Lincoln  Ave., 
Chicago,  111. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
4 4 Westinghouse." 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  620 
W.  Main  St.,  Louisville,  Ky.  “Willey." 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E.,  Toronto,  Ont.,  Can. 
“King  Edward." 

Cosby  Electric  A Machine  Co.,  R.  R.,  1705 
E.  Broad  St.,  Richmond,  Va. 

Crocker-Wheeler  Co.,  Ampere,  N.  J. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

De  Vry  Corp.,  1250  Marianna  St.,  Chicago, 
111.  “De  Vry." 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Elixa- 
bethport,  N.  J. 

Bek  Dynamo  & Motor  Co..  Mill  A Main 
Sts.,  Belleville,  N.  J.  “High-Grade." 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago.  111.  “Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  lower  first  cost  of 
belted  generators  compared  with  di- 
rect-connected units  creates  a large 
demand  for  such  machines  where  space 
Is  not  a first  consideration.  This  com- 
pany manufactures  a standard  line  of 
revolving  field  alternators  for  belt 
drive  in  sixes  from  30  to  240  kw.  De- 
signed for  both  power  and  lighting  and 
operate  at  any  power  factor  from  0.8 
to  unity.  Furnished  with  either  direct- 
connected  or  belted  exciters.  These 
alternators  can  be  changed  for  use  as 
synchronous  motors  or  synchronous 
condensers  with  the  addition  of  a squir- 
rel cage  winding  to  make  the  machine 
self-starting.  All  pole  pieces  are 
punched  to  receive  this  winding,  which 
can  be  readily  assembled  by  the  sta- 
tion operator.  (Bulletin  40400B.)  Re- 
volving armature,  self-excited  generat- 
ors for  use  in  small,  isolated  plants  are 
available  in  three  sizes,  10,  20  and  35 
hp.  (Bulletin  60500.)  See  adv.  pages 
1203-1223.— Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Hobart  Bros.  Co.,  The,  113  Water  St., 
Troy,  N.  Y.  “HB." 

Ideal  Electric  A Mfg.  Co.,  153  E.  5th  St.. 
Mansfield,  Ohio.  “Ideal." 

Kendrick  A Davis  Co.,  Lebanon,  N.  H. 
“K.  & D." 

Lancashire  Dynamo  A Motor  Co.  of  Can- 
ada, Ltd.,  46  Niagara  St.,  Toronto,  Ont., 
Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

MASTER  ELECTRIC  CO..  THE,  460 
Bacon  St.,  Dayton,  Ohio.  “Master." 

Ridgway  Dynamo  A Engine  Co.,  120  Elec- 
tric Ave.,  Ridgway  Pa. 

ROBBINS  A MYERS  CO..  THE,  Lagonda 
Ave.  A Leah  St.,  Springfield,  Ohio. 
“R  A M." 

ftOTH  BROS  & CO.,  1400  W.  Adams  St., 
Chicago,  III.  “Rothmotors." 


When  writing  to  manufacturers  please 
mention  the 
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Star  Dynamo  Co.,  Jefferson  City,  Mo. 
“Star." 

SturteVant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wesche  Electric  Co.,  B.  A.,  1622-28  Vine 
St.,  Cincinnati,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  LIGHTING  AND 
POWER,  A-C.,  ENGINE.— A-c.  generators 
built  on  the  same  shaft  with  a recipro- 
cating engine  or  directly  coupled  to  it. 
Steam,  oil  and  gas  engines  are  all  used  for 
the  prime  mover,  and  they  are  made  mostly 
in  units  which  are  stationary,  but  also 
some  portable  sets  that  are  mounted  on 
trucks.  The  generators  for  the  former  sets 
are  of  special  construction  and  are  usually 
quite  heavy,  of  large  diameter  (mostly  of 
the  revolving-field  type),  and  operate  at 
medium  or  low  speeds.  Engine-driven 
generators  are  found  in  isolated  industrial 
plants  more  frequently  than  in  central  sta- 
tions, but  they  are  not  installed  for  this 
service  as  much  as  formerly,  having  been 
replaced  to  a large  extent  by  the  turbine- 
driven  units,  especially  in  the  larger  sizes. 
They* are  still  found  in  some  of  the  older 
central  stations  and  also  in  water-power 
plants,  where  they  are  used  as  an  auxiliary 
to  help  carry  the  peak  load. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
* ford  & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  520 
W.  Main  St.,  Louisville,  Ky.  “Willey." 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Eck  Dynamo  A Motor  Co..  Mill  A Main 
Sts.,  Belleville.  N.  J.  “High-Grade." 

Fairbanks,  Morse  & Co..  900  S.  Wabash 
Ave.,  Chicago.  111.  “Fairbanks-Morse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Alternating  current  gen- 
erators for  engine  drive  ranging  from 
30  to  1,400  kw.  Stationary  armature 
or  revolving  field  alternators  are  stand- 
ard since  this  design  avoids  the  use  of 
high-voltage  collector  rings  and  brush- 
es and  allows  the  high  voltage  wind- 
ing to  be  carried  by  the  stationary  por- 
tion of  the  machine.  The  stator  and 
armature  coils  are  form  wound  from 
carefully  insulated  wire.  These  ma- 
chines. like  all  standard  alternators, 
may  be  run  successfully  in  parallel 
with  each  other  if  the  engines  have 
reasonable  regulation.  A special  short 
circuit,  squirrel  cage  or  amortiseur 
winding  over  the  revolving  field  to  cut 
down  the  tendency  to  pulsate  or  hunt 
is  added  to  machines  for  gas  engine 
drive.  Alternating  current  generators 
require  a direct  source  of  excitation 
which,  preferably,  should  be  controlled 
automatically.  This  Company  manu- 
factures for  this  purpose  exciters  for 
belt,  steam  turbine,  motor,  or  direct 
drive  and  can  furnish  suitable  voltage 
regulators  for  automatic  control  of  the 
voltage  generated.  G-E  steam  engine 
driven  generating  sets  rated  up  to  60 
kw.  are  built  with  either  a-c.  or  d-c. 
generators.  See  Generators,  D-C.,  En- 
gine, for  brief  description.  See  adv. 
pages  1203-1223. — Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Ideal  Electric  A Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Ridgway  Dynamo  & Engine  Co.,  120  Elec- 
tric Ave.,  Ridgway,  Pa. 

ROBBINS  A MYERS  CO.,  THE,  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M." 

ROTH  BROS.  & CO.,  1400  W.  Adams  St.. 
Chicago.  111.  “Rothmotors." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  LIGHTING  -AND 
POWER,  A-C.,  TURBO.— Alternating-cur- 
rent generators  built  on  the  same  shafts 
with  steam  turbines.  Such  generators  are 
usually  driven  at  high  speeds,  1500  r.  p.  m. 
being  the  upper  limit  for  25-cycle  gener- 
ators and  3600  r.  p.  m.  that  for  60-cycle 
machines.  Generators  of  this  type  are  now 
more  common  than  any  other  type  and 
represent  by  far  the  largest  percentage  of 
the  total  installed  generating  capacity  of 
the  United  States.  They  are  widely  used 
In  central  stations  of  all  sizes  and  in  large 
industrial  plants.  Their  rapid  development 
is  due  to  their  very  high  efficiency  over  a 
large  range  of  loads,  their  compactness,  and 
relatively  low  cost  per  kilowatt  of  capacity. 
They  were  formerly  constructed  with  a 
vertical  shaft,  and  many  units  of  this  type 
are  now  in  operation,  but  recent  develop- 
ments have  led  to  the  general  use  of  hori- 
zontal units.  They  are  made  in  many 
ratings,  ranging  up  to  the  largest  capacity 
generators  built,  single  units  rated  at  45,000 
kv-a.  having  been  successfully  operated  for 
some  time.  Turbo  units  have  been  built 
with  ratings  as  high  as  70,000  kw.,  by  hav- 
ing a compound  turbine  with  two  or  three 
separate  turbine  cylinders  in  which  the 
steam  expansion  is  carried  out,  each  tur- 
bine driving  a separate  generator,  but  all 
paralleled  to  operate  as  a single  unit.  The 
high  speeds  at  which  a-c.  turbogenerators 
are  operated  necessitate  special  construc- 
tion, the  design  proportions  being  radically 
different  from  slow-speed  machines.  The 
generators  are  usually  small  in  diameter 
and  long  in  axial  length.  Solid  rotors  are 
often  used  and  the  stator  is  provided  with 
ventilating  ducts,  through  which  washed 
air  Is  forced  to  cool  the  windings  in  the 
large  units. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

4 4 W estinghouse. " 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way.  Trenton,  N.  J. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  A Cambria  Sts..  Philadelphia.  Pa. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  Fairbanks-Morse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  many  years  experience 
of  this  company  in  designing  and  build- 
ing revolving  field  a-c.  generators  for 
direct  connection  to  reciprocating  en- 
gines and  water  wheels  has  been  fully 
utilized  in  the  design  of  generators  for 
its  Curtis  steam  turbine  drive.  How- 
ever, the  different  conditions  to  be  -met 
by  this  service  have  resulted  in  the 
evolution  of  a generator  peculiarly 
adapted  to  turbine  drive,  which  has 
now  been  made  in  sizes  up  to  50,000 
kw.  In  general  these  generators  are  de- 
signed along  conservative  lines  which 
for  many  years  have  characterized  G-E 
generating  apparatus  and  embody  fea- 
tures which  experience  has  shown  to 
be  peculiar  to  steam  turbine  condi- 
tions. The  sets  are  described  and  il- 
lustrated in  Bulletin  42010  and  42206. 
For  further  information  on  G-E  service 
in  electric  power  generation  see  page 
1204.— Adv. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Leffel  & Co.,  The  James,  426  East  St., 
Springfield,  Ohio. 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Ridgway  Dynamo  & Engine  Co.,  120 
Electric  Ave.,  Ridgway,  Pa. 

ROBBINS  & MYERS  CO..  THE,  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M." 

TERRY  STEAM  TURBINE  CO.,  THE, 
Terry  Sq.,  Hartford,  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  LIGHTING  AND 

POWER,  A-C.,  WATER- WHEE1 A-c. 

generators  driven  by  water  wheels  or 
hydraulic  turbines.  Most  water-wheel  gen- 
erators are  now  direct-connected  and  may 
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be  on  a vertical  or  a horizontal  shaft.  In 
some  of  the  older  plants  the  generators 
were  connected  through  gearing  or  belting 
to  a 'long  slow-speed  shaft  driven  by  sev- 
eral water  wheels.  There  is  much  varia- 
tion in  the  generators  constructed  for  this 
purpose  because  of  the  great  difference  in 
head,  etc.,  at  the  water-power  develop- 
ments, and  the  types  and  sizes  of  water 
wheels  used.  The  largest  single  units  in 
operation,  which  are  at  Niagara  Falls, 
N.  Y.,  are  rated  at  37,500  hp.,  and  are  of 
the  vertical  type.  The  vertical  type  re- 
quires special  care  in  design  and  construc- 
tion. While  these  generators  do  not  now 
represent  a very  large  percentage  of  the 
total  installed  generating  capacity  of  the 
country,  they  are  an  important  type  of 
generator  and  will  no  doubt  represent  a 
much  larger  percentage  in  a few  years. 

Manufacturers: 

AUIs-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.’* 

Crocker-Wheeler  Co.,  Ampere,  N.  J. 

Eck  Dynamo  & Motor  Co..  Mill  A Main 
Sts..  Belleville,  N.  J.  “High-Grade.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Units  ranging  in  capacity 
from  30  to  40,000  kv-a.,  both  horizontal 
and  vertical  types,  individually  de- 
signed to  meet  most  efficiently  the  va- 
rious requirements  imposed  by  the  sup- 
ply of  water  available  for  any  given 
development  and  the  operating  condi- 
tions involved  in  either  constant  or 
fluctuating  hydraulic  heads.  G-E  water- 
wheel-driven  generators  having  an  ag- 
gregate capacity  considerably  in  excess 
of  3,000,000  kw.  are  now  in  successful 
operation.  Vertical  shaft  units  in  30 
to  626  kv-a.  sizes  are  described  in  Bul- 
letin 40601.  A list  of  many  large  in- 
stallations are  illustrated  in  Bulletin 
40600.  In  addition  to  water-wheel- 
driven  generators,  this  company  manu- 
factures electrical  apparatus  for  the 
complete  equipment  of  hydroelectric 
stations.  See  page  1204  for  more  in- 
formation.— Adv, 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Leffel  A Co.,  The  James,  426  East  St., 
Springfield,  Ohio. 

ROBBINS  A MYERS  CO.,  THE,  Lagonda 
Ave.  A Leah  St.,  Springfield,  Ohio. 
“R  A M.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

GENERATORS,  LIGHTING  AND 
POWER,  D-C.,  BELTED. — D-c.  generators 
are  sometimes  belt-driven  from  a low- 
speed  engine  or  other  prime  mover.  By 
using  a belt  a higher  speed  and  less  costly 
generator  may  be  secured  than  one  directly 
connected  to  a low-speed  prime  mover. 
Like  the  belt-driven  alternators,  they  are 
only  made  in  small  sizes  and  are  no  longer 
very  widely  used.  They  are  confined  prin- 
cipally to  isolated  power  plants  for  indus- 
trial service,  and  to  semiportable  sets 
where  a prime  mover  may  be  used  to  drive 
other  machinery  at  times  and  is  only  con- 
nected to  the  generator  at  night  to  carry 
the  lighting  load  or  to  charge  a set  of  bat- 
teries. They  are  used  in  some  plants  where 
the  main  power  supply  is  alternating  cur- 
rent and  only  a moderate  supply  of  d-c. 
power  is  needed  for  variable-speed  motors, 
lifting  magnets,  battery  charging,  etc. 

Manufacturers: 

All  is  “Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Bell  Electric  Motor  Co.,  Garwood,  N.  J. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks -Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 


Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  520 
W.  Main  St.,  Louisville,  Ky.  “Willey.” 

Colonial  Fan  A Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Comet  Electric  Co.,  The,  1237-1241  St. 
Paul  St.,  Indianapolis,  Ind.  “Comet.” 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St..  E.,  Toronto,  Ont.,  Can.  “King 
Edward.” 

Cosby  Electric  & Machine  Co.,  R.  R.,  1705 
E.  Broad  St.,  Richmond,  Va. 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

De  Vry  Corp.,  1250  Marianna  St.,  Chicago, 
111.  “De  Vry.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co..  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J.  “Edco.” 

Electromotor  Co.,  32-40  S.  Clinton  St., 
Chicago,  111. 

EMERSON  ELECTRIC  MFG.  CO..  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks,  Morse  A Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks- Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Belt  driven  generators 
are  readily  adapted  to  existing  power 
shafting  and  in  the  case  of  small  plants 
the  first  cost  is  lower  than  that  of  di- 
rect-connected units.  The  d-c.  type  is 
applicable  in  office  buildings,  facto- 
ries, hotels  and  other  locations  whore 
the  feeder  length  is  reasonable, 
where  central  station  power  Is  not 
available,  or  where  partial  d-c.  service 
is  required.  G-E  Type  LF  generators 
are  made  from  20  to  90  kw.,  both  com- 
pound and  shunt  wound.  (Bulletin 
40021). 

Type  RC  generators  with  commutat- 
ing poles  are  made  in  a unified  design 
from  % to  175  kw.  and  which  permit 
Installation  on  floor,  wall  or  ceiling. 
(Bulletin  40019).  Type  ML  generators 
and  exciters  are  made  for  125  to  250 
volts  2-wire  and  the  sizes  above  7 kw. 
for  250  volts  3- wire.  Furnished  also 
in  sizes  up  to  9 kw.  for  35  volts  for 
low  voltage  storage  battery  service 
(Bulletin  40017A).  These  generators  are 
built  also  in  three-bearing  construc- 
tion with  heavy  balance  wheels  for 
drive  by  gas  or  oil  engines  of  the  hit- 
or-miss  governor  type,  to  eliminate  the 
pulsations  of  speed  and,  thereby,  deliv- 
er current  at  a voltage  reasonably 
steady  for  incandescent  lighting  and 
motor  service.  (Bulletin  40026.)  See 
adv.  pages  1203-1223. — Adv. 

Globe  Electric  Co.,  368  Broadway,  Mil- 
waukee, Wis.  “Globe.” 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  III. 

Hobart  Bros.  Co.,  The,  113  Water  St., 
Troy.  N.  Y.  “HB.” 

Ideal  Electric  A Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio.  “Ideal.” 

Imperial  Electric  Co.,  The,  Akron,  Ohio. 
“Imperial.” 

Jantz  A Lelst  Electric  Co.,  Western  Ave. 
A York  St.,  Cincinnati,  Ohio. 

Jones  A Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

Kendrick  & Davis  Co.  Lebanon,  N.  H. 
“K.  & D.” 

Kurz  A Root,  Appleton,  Wis. 

Lancashire  Dynamo  A Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Lister  & Co.  (Canada),  Ltd.,  R.  A.,  58 
Stewart  St.,  Toronto,  Ont.,  Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  A 
Magazine  Sts.,  Louisville,  Ky. 

Main  Electric  Co.,  Cleveland,  Ohio. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MASTER  ELECTRIC  CO... THE.  460  Ba- 
con St..  Dayton,  Ohio.  “Master.” 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee,  Wis.  “Watson.” 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 
Wis.  “Northwestern.” 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adver- 
tisement on  page  1308.) 

Perfection  Storage  Battery  Co.,  500  E. 
40th  St.,  Chicago,  111.  “Perfection,” 
“Jupiter.” 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO..  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio.  “Reliance.” 


Ridgway  Dynamo  & Engine  Co.,  120 
Electric  Ave..  Ridgway,  Pa. 

ROBBINS  & MYERS  CO.,  THE,  Spring- 
field,  Ohio.  Robbins  & Myers  generators 
are  made  in  sizes  ranging  from  hi  to  10- 
kw.  Inclusive.  They  are  supplied  with 
pulley  for  belt  drive,  or  for  direct  con- 
nection. Special  designs  are  made  on 
quantity  orders  for  direct  application  to 
farm  lighting  plants. — Adv. 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 

ROTH  BROS.  & CO.,  1400  W.  Adams  St., 
Chicago,  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Star  Electric  Motor  Co.,  Miller  St.  A N. 
J.  R.  R.  Ave.,  Newark,  N.  J.  “Star.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Swartz  Electric  Co.,  Indianapolis,  Ind. 
“Swartz -Light.” 

Triumph  Electric  Co.,  The,  3058  South 
St.,  Cincinnati,  Ohio.  “Triumph.” 

Valley  Electric*  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis.” 

Wesche  Electric  Co..  B.  A.,  1622-28  Vine 
St.,  Cincinnati,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Willey- Wray  Electric  Co.,  118  W.  3rd  St., 
Cincinnati,  Ohio.  “Superior.” 

GENERATORS,  LIGHTING  AND 
POWER,  D-C.,  ENGINE.— D-c.  generators 
built  on  the  same  shaft  as  a reciprocating 
engine  or  directly  coupled  to  it.  They  are 
usually  of  special  construction  and  have  a 
very  heavy  frame  and  bearings.  The  arma- 
ture sometimes  serves  as  a flywheel  for  the 
engine,  which  may  be  either  steam,  oil  or 
gas.  Steam  engines  are  by  far  the  most 
common,  but  oil  engines  are  used  rather 
widely  In  the  southwest  section  of  the 
United  States.  They  are  used  more  fre- 
quently on  shipboard  and  in  the  isolated 
plants  of  office  buildings,  hotels,  industrial 
plants,  etc.,  than  in  central  stations,  and 
for  such  service  are  not  made  in  very  large 
sizes.  They  have  the  advantage,  for  Indus- 
trial service,  of  permitting  efficient  opera- 
tion of  variable -speed  motors.  They  are 
also  used  for  d-c.  electric  railway  plants 
that  generate  their  power  directly. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chandeysson  Electric  Co.,  4092.  Bingham 
Ave.,  St.  Louis,  Mo. 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  620 
W.  Main  St.,  Louisville,  Ky.  “Willey.” 

Crocker- Wheeler  Co.,  Ampere.  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  A Motor  Co.,  Mill  A Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J.  “Edco.” 

Engberg’s  Electric  A Mechanical  Works, 
St.  Joseph,  Mich. 

Fairbanks,  Morse  A Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Generators  which  possess 
every  refinement  of  the  best  electrical 
and  mechanical  design  as  well  as  abil- 
ity to  meet  successfully  the  most  ex- 
acting service  requirements  that  mod- 
ern applications  demand.  Made  in 
both  2-wire  and  3-wire  types,  either 
shunt  or  compound  and  with  armatures 
wound  to  meet  standard  heating  speci- 
fications. The  generator  speeds  con- 
form to  the  most  modern  engine  prac- 
tice, having  been  selected  according  to 
the  requirements  of  leading  engine 
builders.  The  standard-speed  machines 
can  be  run  5%  above  or  below  the 
rated  speed,  and  the  slow-speed  ma- 
chines 5%  above  the  rated  speed  at 
rated  voltage  and  output.  For  engine 
drive  these  generators  are  furnished 
without  base,  shaft,  bearings  or  foun- 
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dation  bolts,  unless  these  parts 

are  desired.  Description  of  25  to 
400  kw.  sizes  is  given  in  Bulletin 
60011.  Information  on  larger  sizes  for 
2r0  volts  only  can  be  had  on  applica- 
tion. Also  small  direct-connected  sets 
designed  primarily  to  meet  the  severe 
conditions  of  marine  work,  .which  de- 
mand light,  compact  and  durable  sets 
of  close  regulation  and  quiet  opera- 

tion. Adapted  also  for  power  supply 
to  shipyards  and  for 
isolated  plant  opera- 

tion. These  sets  have 
a great  advantage  in 
being  manufactured 
complete  at  one  fac- 
tory, which  insures 
perfect  fit,  uniformity 
of  finish  and  a thor- 
ough test  of  the  com- 
b i n e d unit  before 

Q.  E.  Generat-  shipment.  Made  in 
ing  Set  standard  sizes 
ing  from  2Vi  kw.  to  60  kw. 
letin  42300).  See  adv.  pages  12( 

— Adv.  _ „ 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Ideal  Electric  Sc  Mfg.  Co.,  The,  153  E.  5th 
St..  Mansfield,  Ohio. 

Jantz  & Lcist  Electric  Co.,  Western  Ave. 
Sc  York  St.,  Cincinnati,  Ohio. 

Kurz  & Root,  Appleton,  Wis. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont.. 
Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville.  Ky. 

Main  Electric  Co.,  Cleveland.  Ohio. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MECHANICAL  APPLIANCE  CO..  THE, 
Milwaukee,  Wis.  “Watson." 

Ridgway  Dynamo  & Engine  Co.,  120  Elec- 
tric Ave.,  RUgway,  Pa. 

ROBBINS  & MYERS  CO.,  THE.  Lagonda 
Ave.  & Leah  St..  Springfield.  Ohio. 
“R  & M." 

ROTH  BROS.  & CO.,  1400  W.  Adams  St., 
Chicago,  111.  “Rothmotors." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York.  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Swartz  Electric  Co.,  Indianapolis,  Ind. 
“Swartz-Light." 

WESTINGHOUSE  ELECTRIC  Sc  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  LIGHTING  AND 
POWER,  D-C.,  TURBO.— D-c.  generators 
driven  by  steam  turbines.  Some  d-c.  tur- 
bogenerators are  driven  at  the  same  speed 
as  the  turbine,  which  may  be  3000  r.  p.  m. 
or  more;  others  are  driven  at  a reduced 
speed  through  gearing.  D-c.  generators 
are  not  as  easily  designed  for  high  speeds 
as  are  alternators,  mainly  on  account  of 
commutator* troubles,  hence  the  use  of  re- 
duction gears.  They  are  not  used  as 
extensively  as  turbine-driven  alternators 
and  they  are  rarely  made  in  large  sizes. 
To  some  extent  they  are  used  in  steam - 
electric  power  plants  where  a small  unit  is 
installed  merely  to  supply  the  station  lights 
and  motor  auxiliaries;  this  permits  eco- 
nomical and  efficient  operation  of  any 
variable -speed  motors  that  may  be  re- 
quired in  a plant  where  the  main  power 
generation  is  alternating  current.  They  are 
also  used  as  exciters  in  many  cases,  such 
as  an  emergency  exciter  in  a plant  where 
each  unit  has  its  own  exciter  directly  con- 
nected. Another  application  of  small  units 
is  in  steam  railroad  work  where  they  are 
used  to  supply  the  train  lights  and  charge 
the  battery  in  the  head-end  car-lighting 
system.  Small  d-c.  turbogenerators  are 
also  mounted  on  the  locomotives  in  other 
cases,  to  supply  the  headlight  and  other 
locomotive  lights.  Their  simplicity  and 
compactness  as  compared  with  the  usua' 
marine  engines  is  leading  to  their  installa- 
tion on  shipboard.  Th^se  same  advantages 
account  for  their  use  In  some  -portable 
lighting  and  power  plants. 

Manufacturers: 

Alli8-Chalmers  Mfg.  Co.,  Milwaukee,  Wis 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Falrbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
brthport,  N.  J. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  St  Cambria  Sts.,  Philadelphia,  Pa. 

Fairbanks,  Morse  St  Co.,  900  S.  Wabash 
Av*'..  Chicago.  Ill  “Falrbanks-Morse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Small  d-c.  sets  are  direct- 
connected,  turbine  and  generator  run- 
ning at  600  r.p.m.  Direct-current  gen- 
erators above  100  kw.  capacity  are 
driven  through  speed  reduction  gearing. 
The  gearing  is  of  standard  design  of 
the  helical,  herringbone  type.  The  gear 
is  self-oiling  and  operates  quietly  and 
with  high  efficiency.  (Bulletin  42010A.) 
See  adv.  pages  1203-1223. — Adv. 

Kerr  Turbine  Co.,  Wellsville,  N.  Y. 
“Economy." 

Leffel  Sc  Co.,  The  James,  426  East  St., 
Springfield,  Ohio. 

Lucey  Mfg.  Co.,  Woolworth  Bldg.,  New 
York.  N.  Y.  “Turbolite." 

Midwest  Engine  Co..  Indianapolis,  Ind. 

ROBBINS  & MYERS  CO..  THE,  Lagonda 
Ave.  St  Leah  St.,  Springfield,  Ohio. 
“R  Sc  M." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Sunbeam  Electric  Mfg.  Co.,  Evansville, 
Ind. 

TERRY  STEAM  TURBINE  CO.,  THE. 
Hartford,  Conn.  Built  in  sizes  from  5 


Terry  Turbo  Generator 

to  1,000  K.W.,  condensing  and  non- 
condensing, geared  or  direct  connected. 
—Adv. 

WESTINGHOUSE  ELECTRIC  St  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  LIGHTING  AND 
POWER,  D-C.,  WATER-WHEEL.— Direct- 
current  generators  driven  by  water  wheels, 
usually  by  direct  connection.  They  are  not 
used  us  widely  as  a-c.  generators  driven  in 
this  manner,  but  are  used  to  a certain 
extent  for  electric  railway  and  electro- 
chemical work.  The  generators  may  be 
either  horizontal  or  vertical.  In  some 
water-power  plants  they  are  installed  in 
small  sizes  to  supply  the  lights  and  station 
motor  auxiliaries;  separate  exciter  units 
of  this  type  are  often  provided  for  a-c. 
hydroelectric  plants.  They  are  also  used 
to  some  extent  in  paper  mills,  flour  mills 
and  other  industrial  plants,  especially  those 
in  which  variable-speed  motors  and  electro- 
lytic processes  are  employed. 

Manufacturers: 

Allis-Chalmers  M^g.  Co.,  Milwaukee,  WIs. 

BURKE  ELECTRIC  CO..  12th  St  Cran- 
berry Sts..  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  8t 
Catharines.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can 
“Westinghouse." 

Cosby  Electric  & Machine  Co..  R.  R. 
1705  E.  Broad  St..  Richmond,  Va. 

Crocker- Wheeler  Co.,  Ampere.  N.  J. 

Eck  Dynamo  & Motor  Co..  Mill  Sc  Main 
Sts.,  Belleville,  N.  J.  “High-Grade." 

Fidelity  Electric  Co.,  331  N.  Arch  St.. 
T ancaster.  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 

tady, N.  Y.  Direct-current  generators 
for  water-wheel  drive  for  excitation 
purposes  can  be  furnished  in  any 

standard  sizes  required.  See  adv. 

pages  1203-1223. — Adv. 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Lancashire  Dynamo  St  Motor  Co.  of  Can- 
ada. Ltd.,  45  Niagara  St.,  Toronto,  Ont.. 
Can. 

Leffel  & Co.,  The  James,  426  East  St.. 
Springfield,  Ohio. 

Main  Electric  Co.,  Cleveland,  Ohio. 

PEERLESS  ELECTRIC  CO..  Warren. 
Ohio.  “Peerless."  (See  display  adver- 
tisement on  page  1308.  > 


ROBBINS  Sc  MYERS  CO..  THE,  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  St  M." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St..  New  York.  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  St  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GENERATORS,  MAGNETO,  IGNITION. 
— Magneto  generators  used  for  ignition  of 
gas,  gasoline  or  oil  engines.  Such  gen- 
erators are  practically  always  of  the  a-c. 
type  and  the  armature  winding  and  core 
may  rotate  or  the  armature  winding  may 
be  stationary  with  an  inductor  rotating. 
They  are  classified  as  low- tension  or  high 
tension,  according  to  the  relative  value  of 
the  voltage.  Low- tension  magnetos  are 
generally  used  for  the  “make -and -break" 
system  of  ignition  and  high-tension  mag- 
netos for  the  “Jump-spark"  system.  The 
former  is  frequently  applied  to  stationary 
engines  while  the  latter  is  widely  used  for 
automobile  engines.  For  general  principles 
see  Generator,  magneto. 

Manufacturers: 

American  Bosch  Magneto  Corp.,  Spring- 
field,  Mass.  “Bosch." 

American  Swiss  Magneto  Co.,  The,  1682 
Fernwood  Ave.,  Toledo,  Ohio. 

Apollo  Magneto  Corp.,  Kingston.  N.  Y. 

Comet  Electric  Co.,  The,  1237-1241  St. 
Paul  St.,  Indianapolis,  Ind.  “Comet." 

Eisemann  Magneto  Corp.,  32  33rd  St.. 
Brooklyn,  N.  Y. 

Evinrude  Motor  Co.,  279  Walker  St.,  Mil- 
waukee  W'is 

Gladiator  Mfg.  Co.,  Auburn.  Ind.  “Gladi- 
ator." 

Gray  Sc  Davis.  Inc.,  Boston,  Mass. 

Hercules  Mfg.  Co.,  2122  Northwestern 
Ave.,  Indianapolis,  Ind.  “Star,"  “Wiz- 
ard." 

Kokomo  Electric  Co.,  Kokomo,  Ind. 
“Kingston." 

K-W  Ignition  Co..  The,  E.  30th  St.  Sc 
Chester  Ave.,  Cleveland,  Ohio.  “K-W." 

Lauraine  Magneto  Co.,  Inc.,  Long  Island 
City,  N.  Y.  “Lauraine." 

Recording  & Computing  Machines  Co., 
The,  1 Essex  Ave.,  Dayton.  Ohio. 
“Ohmer." 

Simms  Magneto  Corp.,  The,  East  Orange, 
N.  J.  “Simms." 

Splitdorf  Electrical  Co..  98  Warren  St.. 
Newark,  N.  J.  “Dixie."  “Aero."  “Sum- 

• ter." 

Teagle  Co.,  The,  1126  Oregon  Ave.,  Cleve- 
land, Ohio. 

Webster  Electric  Co.,  Clark  St.  Sc  De 
Koven  Ave.,  Racine,  Wis.  “Webster 
Tri-polar  Oscillator." 

GENERATORS,  MAGNETO,  TELE- 
PHONE.— Small  magneto  generators  hav- 
ing a permanent  magnetic  field  created  by 
from  two  to  five  or  even  six  at^el  magnets 
The  armature  is  of  the  shuttle  form.  It 
generates  a'ternating  current  or  pulsating 
current,  which  in  som^  few  cases  is  recti- 
fied by  a little  commutator.  The  magneto 
"eneretor  with  a hand  crank  is  used  in 
local-battery  telephone  syst»  ms  to  signal 
the  operator  s^d  In  some  cas  s to  supply 
he  ringing  current. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St.. 
Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  E’khart,  Ind. 

Federal  Telephone  Sc  Telegraph  Co.,  Buf- 
falo. N.  Y.  “Federal." 

HOLTZER-CABOT  ELECTRIC  CO- 
THE,  126  Amory  St.,  Boston.  Mass. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

KELLOGG  SWITCHBOARD  Sc  SUPPLY 
CO.,  Adams  Sc  Aberdeen  8ts.,  Chicago, 
111.  (See  display  advertisement  on  page 
1327.) 

Iselch  Electric  Co.,  Genoa.  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge 
Iowa. 

Premier  Electric  Co..  3800-3810  Ravens- 
wood  Ave.,  Chicago.  111. 

Stanley  Sc  Patterson.  34  Hubert  St.,  New 
York.  N.  Y.  “DeVeau  " 

Stoddard  Telephone  Construction  Co.. 
The.  Monroe.  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester,  N.  Y. 

GENERATORS,  MAGNETO,  TESTING. 
— Generators  whose  field  is  supplied  by  a 
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permanent  magnet.  They  are  used  for 
testing  the  continuity  of  circuits  or  the 
quality  of  insulation.  They  may  be  either 
d-c.  or  a-c.  machines,  and  are  usually  hand 
driven  through  gearing.  They  are  light 
enough  to  be  easily  carried  about.  For  the 
complete  testing  outfits  see  Testing  sets, 
portable  (magneto  and  bell  type);  also 
Testing  sets,  portable  (magneto,  ringer  and 
telephone  type). 

Manufacturers: 

American  Electric  Co.,  €401  S.  State  St., 
Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Fidelity  Electric  Co.,  331  N.  Arch  St-, 
Lancaster,  Pa. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stromberg -Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

GENERATORS,  MOTOR.— These  are  mo- 
tor-driven  generators,  usually  mounted  on 
a single  bedplate.  They  are  commonly 
called  motor-generators  or  motor-generator 
sets.  See  Motor-generators. 

GENERATORS,  PARALLEL  OPERA- 
TION OF. — A connection  of  generators  in 
parallel  for  the  purpose  of  getting  a com- 
bined output  greater  than  that  from  one 
machine  alone.  The  usual  types  of  gen- 
erators that  are  operated  in  parallel  are  (1) 
compound  wound  d-c.  generators  and  (2) 
alternators  (a-c.  generators). 

In  the  parallel  operation  of  compound 
generators,  machines  of  similar  character- 
istics are  desired;  they  must  have  like 
polarities  joined  together  and  develop  ap* 
proximately  equal  internal  voltages.  The 
brushes  of  the  separate  machines  on  the 
side  of  the  series  windings  must  be  Joined 
together  through  a low-resistance  conduc- 
tor called  an  equalizer)  in  order  to  give 
stable  operation.  The  division  of  the  load 
among  the  several  machines  in  parallel  is 
governed  by  the  shunt  excitation. 

In  the  parallel  operation  of  alternators 
the  voltages  must  be  approximately  in 
phase  with  respect  to  the  load  and  their 
frequencies  must  be  identical.  Inequalities 
of  the  voltages  cause  circulating  currents, 
which  tend  to  boost  the  lower  voltage 
machines  and  reduce  the  higher  ones.  Any 
tendency  to  vary  in  frequency  produces 
synchronizing  currents  which  give  power  to 
the  slower  running  machines  and  take  it 
from  the  faster  ones,  thus  tending  to  equal- 
ize the  speeds.  The  division  of  the  load 
among  the  several  alternators  is  controlled 
by  adjusting  the  governors  of  the  prime 
movers  so  as  to  give  more  power  to  the 
lighter  loaded  or  less  power  to  the  heavier 
loaded  machines.  The  process  of  connect- 
ing a-c.  generators  in  parallel  is  called 
“synchronizing,”  which  see. 

GENERATORS,  SPECIAL  AND  MIS- 
CELLANEOUS. — Generators  are  often 
made  to  meet  special  operating  conditions 
or  voltages  and  for  miscellaneous  applica- 
tions not  listed  above.  Some  of  the  appli- 
cations are  for  rather  special  apparatus, 
such  as  certain  marine  generators,  gen- 
erators for  operating  ozonators  where  a 
high  frequency  is  required,  or  for  dust  pre- 
cipitation in  smelters,  cement  plants,  etc., 
where  a high  voltage  d-c.  generator  is  re- 
quired. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Atlas  Powder  Co.,  140  N.  Broad  St.,  Phil- 
adelphia. Pa.  (blasting) 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston.  Mass. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Bushnell  Mfg.  Co..  2926  Telegraph  Ave., 
Berkley,  Cal. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Carleton  Co.,  The,  170  Summer  St„  Bos- 
ton, Mass. 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111.  (demonstration) 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 


Comet  Electric  Co.,  The,  1237-1241  St. 
Paul  St..  Indianapolis.  Ind.  “Comet.” 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco.” 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S. 
Desplaines  St.,  Chicago,  111. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston.  Mass. 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
6th  St.,  Mansfield,  Ohio.  “Ideal.” 

Jantz  & LeiBt  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati.  Ohio. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  advertisement  on  page 
1327.) 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K  & C.” 

Kurz  & Root,  Appleton,  Wis. 

Marble-Card  Electric  Co.,  Gladstone 
Mich. 

MASTER  ELECTRIC  CO..  THE.  460  Ba- 
con St.,  Dayton,  Ohio.  “Master.” 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  “Peerless.”  (See  display  adver- 
tisement on  page  1308.) 

ROBBINS  & MYERS  CO.,  THE,  Lngonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 

- “R  & M.” 

Rochester  Electric  Products  Corp.,  Driv- 
ing Park  Ave.  & Argo  Park,  Rochester, 
N.  Y. 

ROTH  BROS.  & CO..  1400  W.  Adams  St., 
Chicago,  111.  “Rothmotors.” 

Shedd  Electric  Co.,  Inc.,  Clay  & Locust 
Aves.,  Roselle  Park.  N.  J. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St.,  Newr  York,  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Voltamp  Electric  Mfg.  Co.,  407-409  N. 
Paca  St.,  Baltimore,  Md.  (“Voltamp” 
miniature  and  toy.) 

Wllley-Wray  Electric  Co.,  118  W.  3rd  St.. 
Cincinnati,  Ohio.  “Superior.” 

GENERATORS,  WELDI NG.— D-c.  gen- 
erators specially  designed  for  supplying 
power  for  electric  arc  w’elding.  They  may 
maintain  an  approximately  constant  volt- 
age at  their  terminals,  or  a nearly  constant 
current  through  the  circuit,  or  approxi- 
mately constant  power  in  the  arc.  The 
control  ' is  obtained  by  inherent  character- 
istics of  design  , with  or  without  external 
regulating  devices.  They  are  often 
mounted  on  trucks  so  as  to  be  easily  moved 
to  the  work,  and  are  frequently  made  up 
as  motor-generator  sets  with  an  induction 
motor,  either  single,  two  or  three  phase, 
or  a d-c.  motor  to  drive  the  generator  or 
generators. 

Manufacturers: 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Generators  for  electric 
arc  welding,  which  can  be  furnished 
for  drive  by  any  suitable  electric  mo- 
tor engine  or  belt.  Made  up  as  single 
operator  and  multi-operator  equip- 
ments. See  Welders,  Electric  Arc,  for 
further  information  on  G-E  welding 
apparatus.  See  adv.  pages  1203-1223. — 
Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Quasi-Arc  Weldtrode  Co.,  Inc.,  Atlantic 
Ave.  & Warwick  St.,  Brooklyn,  N.  Y. 

ROTH  BROS.  & CO..  1400  W.  Adams  St., 
Chicago,  111.  “Rothmotors.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  Blast  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
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Wilson  Welder  & Metals  Co.,  Inc.,  253 
36th  St.,  Brooklyn,  N.  Y.  “Plastic- 
Arc.” 

GENEROMETER. — Trade  name  for  auto- 
mobile generator  testers  manufactured  by 
Paul  G.  NlehofT  & Co..  Inc.,  232-242  E. 
Ohio  St..  Chicago,  111. 

GENTRY. — Trade  name  for  electric  vi- 
brator manufactured  by  the  Shelton  Elec- 
tric Co.,  16  E.  42nd  St.,  New  York,  N.  Y. 

GENUINE  WASHINGTON  SLATE  CO.— 
Slatington,  Pa.  Manufacturer  of  slate  for 
electrical  purposes.  Quarry,  Berlinsville, 
Pa. 

GEOMETRIC. — Trade  name  for  screw 
cutting  tools  and  machines  manufactured 
by  the  Geometric  Tool  Co.,  Blake  & Valley 
Sts.,  New  Haven,  Conn. 

GEOMETRIC  TOOL  CO.,  THE.— Blake  & 
Valley  Sts.,  New  Haven,  Conn.  Manufac- 
turer of  screw  cutting  tools  and  machines. 
Business  established  1895.  President, 
treasurer  and  general  manager,  Howard  E. 
Adt;  vice-presidents,  John  T.  Manson  and 
F.  B.  Farnsworth;  secretary,  Thomas  M. 
Steele;  sales  manager,  George  A.  Denison. 
Branch  office  and  warehouse,  627  W.  Wash- 
ington Blvd.,  Chicago,  111.  Sales  repre- 
sentatives, Charles  A.  Strelinger  Co., 
Detroit,  Mich.;  Tool  Equipment  Co.,  San 
Francisco,  Cal.;  Blackman-Hill  McKee  Ma- 
chinery Co.,  St.  Louis,  Mo.;  National 
Supply  Co.,  Toledo,  Ohio;  W.  M.  Pattison 
Supply  Co.,  Cleveland,  Ohio;  Root,  Neal  & 
Co..  Buffalo,  N.  Y.;  F.  E.  Satterlee  Co., 
Minneapolis,  Minn.;  Somers,  Fltler  & Todd 
Co.,  Pittsburgh,  Pa.;  Vandyck  Churchill 
Co.,  New  York  and  Philadelphia,  Pa.;  Von- 
negut  Machinery  Co.,  Indianapolis,  Ind.; 
C.  H.  Wood  Co..  Syracuse,  N.  Y.;  Canadian 
Fairbanks-Morse  Co.,  Ltd.,  Man.,  Sas- 
katchewan and  Alberta;  A.  R.  Williams 
Machinery  Co.,  Ltd.,  Toronto,  Winnipeg 
and  St.  John  (N.  B.);  Williams  & Wilson 
Ltd.,  Montreal,  Que.,  Can. 

GEOPHONE. — A type  of  sound  detector, 
either  mechanical  or  electrical,  which  is 
used  to  magnify  earth  vibrations.  The 
electrical  kind  employs  a very  sensitive 
microphone  cell  or  telephone  transmitter, 
which  is  placed  on  or  in  the  earth  region 
which  is  to  be  studied.  Very  small  vibra- 
tions or  jars  in  the  ground  are  magnified 
so  as  to  be  easily  heard.  The  character  of 
the  sound  gives  much  information,  which 
the  experience  of  the  observer  can  inter- 
pret. By  having  two  geophones  in  differ- 
ent locations,  with  one  observer  to  listen 
to  each  of  them  alternately,  the  direction 
from  which  the  sound  in  the  earth  is  com- 
ing can  be  determined  by  the  binaural 
effect.  The  geophone  was  much  used  dur- 
ing the  World  War  for  the  detection  of 
mining  operations,  and  is  used  in  mine  res- 
cue work.  Leaking  pipes  underground  are 
also  explored  with  success. 

GEOPHONE. — Trade  name  for  telephonic 
detector  for  mine  and  other  underground 
sounds,  made  by  the  Globe  Phone  Mfg.  Co., 
Reading,  Mass. 

GEORGIA  CREOSOTING  CO. — Louisville, 
Ky.  Producer  of  creosoted  poles,  posts,  ties 
and  underground  conduit.  Main  office,  401 
W.  Main  St.,  Louisville,  Ky.  Branch  office, 
Bogalusa,  La.  Plants.  Manville,  N.  J.; 
Paterson,  N.  J.;  Rome,  N.  Y.;  Toledo, 
Ohio;  Indianapolis,  Ind.;  Bloomington,  Ind.; 
Russell,  Ky. ; Marion,  111. ; Kansas  City. 
Mo.;  Springfield,  Mo.;  Hugo,  Okla.;  Shreve- 
port, La.;  Deridder,  La.;  Bogalusa,  La.; 
Brunswick,  Ga.;  Trenton,  Ont.,  Can. 

GEORGIA  INDEPENDENT  TELE- 
PHONE  ASSOCIATION.— President.  R.  S. 
Stewart.  Thomasville,  Ga.;  secretary,  treas- 
urer, J.  R.  Nunnally,  Monroe,  Ga. 

GERDES  A CO.,  INC.— 50  Church  St.. 
New  York.  N.  Y.  Manufacturer  of  rawhide 
pinions.. 

GERMAN  SILVER.— This  alloy  of  nickel 
and  copper,  which  formerly  was  known  as 
German  silver,  is  now  more  commonly 
called  nickel  silver.  See  Nickel  silver. 

GETZ  POWER  WASHER  CO.— Morton. 
111.  Manufacturer  of  electric  washing  ma- 
chines. Business  established  1913.  Pres- 
ident, John  Getz,  Sr.;  vice-president,  A.  L. 
Kitselman;  secretary,  J.  A.  Gets;  treasurer, 
E.  C.  Getz. 

GEUDER,  PAESCHE  A FREY  CO.— Mil- 
waukee, Wis.  Manufacturer  of  sheet  metal 
parts  and  stampings.  President.  Charles 
A.  Paeschke;  secretary  and  treasurer,  F. 
J.  Frey.  Main  office,  1466-1766  St.  Paul 
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Ave.,  Milwaukee,  Wis.  Branch  offices,  352- 
356  W.  Ohio  St.,  Chicago,  111.  District  of- 
fices, 529  Odd  Fellows  Bldg..  St.  Louis,  Mo.; 
1312  Dime  Bank  Bldg.,  Detroit.  Mich. 

GEYSER. — Trade  name  for  electric  water 
heaters  manufactured  by  the  National 
Electric  Water  Heater  Corp.,  Times  Bldg., 
New  York.  N.  Y. 

GEYSER  ELECTRIC  CO.— 5008-18  Bloom- 
ingdale  Ave.,  Chicago,  111.  Manufacturer  of 
electric  washing  machines.  President,  P. 
Junkersfeld;  vice-president  and  general 
manager,  C.  W.  Malcolm;  secretary  and 
treasurer.  R.  E.  Schreiber.  Branch  office. 
Geyser  Electric  Washing  Machine  Co.,  Inc., 
1270  Broadway,  New  York,  N.  Y. 

G.  I. — Trade  name  for  incandescent  lamps 
manufactured  by  the  General  Incandescent 
Lamp  Division,  National  Lamp  Works  of 
General  Electric  Co.,  Cleveland,  Ohio. 

GIANT. — Trade  name  for  electrothera- 
peutic  lamp  manufactured  by  the  Frank  S. 
Betz  Co.,  Hoffman  St.,  Hammond,  Ind. 

GIANT. — Trade  name  for  oil,  gas,  gaso- 
line and  steam  engines  manufactured  by 
the  Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St..  New  York,  N.  Y. 

GIANT. — Trade  name  for  dry  batteries 
manufactured  by  the  Delta  Electric  Co., 
Marion,  Ind. 

GIANT. — Trade  name  for  telegraph  sets 
and  sounders  manufactured  by  the  Manhat- 
tan Electrical  Supply  Co.,  Inc.,  17  Park  PI., 
New  York,  N.  Y. 

GIANT. — Trade  name  for  belt  lacing 
fnanufactured  by  the  Charles  A.  Schieren 
Co.,  30-38  Ferry  St.,  New  York,  N.  Y. 

GIANT  HANDI- VISE.— Trade  name  for 
hand  vise  manufactured  by  the  Newman 
Mfg.  Co.,  717-21  Sycamore  St.,  Cincinnati, 
Ohio. 

GIANT  IMPROVED.— Trade  name  for 
motor-driven  ice  cream  freezers  manufac- 
tured by  Henry  G.  Lange,  162  N.  May  St,, 
Chicago.  111. 

GIANT  REFLEX. — Trade  name  for  spark 
plugs  manufactured  by  the  Reflex  Ignition 
Co.,  3068-3086  W.  106th  St.,  Cleveland,  Ohio. 

GIBB  INSTRUMENT  CO.— 348  E.  Palmer 
Ave.,  Detroit,  Mich.  Manufacturer  of  elec- 
tric welders,  engravers  and  pyrometers. 
Business  established  1915.  President,  W. 
H.  Gibb;  secretary  and  treasurer,  J.  R. 
Brueckner. 

GIBBS. — Trade  name  for  trailer  and  train 
Jumpers  manufactured  by  the  Loeffelholz 
Co.,  17-182  Clinton  St.,  Milwaukee,  Wis. 

GIBRALTAR. — Trade  name  for  insulating 
tape  manufactured  by  the  M.  W.  Dunton 
Co.,  Providence,  R.  I. 

GIBSON  CO.,  H.  B.— 38  Park  PI.,  New 
York,  N.  Y.  Manufacturer  of  electric  heat- 
ers and  drink  mixers.  President,  Bliss  B. 
Johnson;  vice-president,  C.  R.  Johnson; 
secretary.  Charles  B.  Whipple;  treasurer, 
P.  H.  Bricklemaier. 

GICO. — Trade  name  for  incandescent 
lamps  manufactured  by  the  General  Illumi- 
nating Co.,  5317-6321  21st  Ave.,  Brooklyn, 
N.  Y. 

GIESE  ART  METAL  WORKS.— 4414  Ger- 
mantown Ave.,  Philadelphia,  Pa.  Manu- 
facturers of  lighting  fixtures. 

GIFFORD-WOOD  CO.  — Hudson,  N.  Y. 
Manufacturer  of  conveying  machinery. 
Main  office,  Hudson,  N.  Y.  Branch  offices. 
New  York.  N.  Y.;  565  Washington  Blvd., 
Chicago.  111.;  Buffalo,  N.  Y.;  Boston,  Mass.; 
Philadelphia,  Pa. 

GILBERT. — Work  must  be  done  in  mov- 
ing a unit  magnet  pole  once  around  a mag- 
netic circuit  against  the  magnetic  field. 
When  the  work  so  expended  is  one  erg,  the 
difference  of  magnetic  potential  (or  mag- 
netomotive force)  is  one  unit.  The  name 
often  used  for  this  uhit  is  the  gilbert.  The 
gilbert  may  also  be  defined  as  the  mag- 
netomotive force  produced  by  a current  of 
10/4  r amperes  in  a coil  of  one  turn.  The 
unit  of  magnetizing  force  is  the  gilbert  per 
centimeter. 

GILBERT  CO.,  THE  A.  C.— Blatchley 
Ave.,  New  Haven,  Conn.  Manufacturer  of 
radio  apparatus,  electric  toys,  fans,  motors, 
vibrators,  egg  beaters  and  other  labor-sav- 
ing devices.  President,  treasurer  and  gen- 
eral manager,  A.  C.  Gilbert;  secretary.  A. 
B.  Ailing;  sales  manager,  J.  E.  McCrady. 
Main  office  and  factory.  New  Haven,  Conn. 
Branch  offices,  200  5th  Ave.,  New  York, 
N.  Y.;  718  North  American  Bldg.,  Chicago, 
Dl.;  816  Postal  Telegraph  Bldg.,  San  Fran- 


cisco, Cal.;  A.  C.  Gilbert-Menzies  Co.,  Ltd., 
Toronto,  Ont.,  Can. 

GILBERT  ELECTRIC  SHADE  CO.— 101 
Warren  St.,  New  York,  N.  Y.  Manufac- 
turer of  lighting  reflectors  and  illuminating 
glassware. 

GILBERT-GRANT  CO.,  THE.— Grand 
Central  Terminal,  New  York,  N.  Y.  Manu- 
facturer of  electric  cranes,  hoists  and 
winches.  Business  established  1914.  Pres- 
ident, Stuart  Wilder;  vice-president,  J.  G. 
Cline;  secretary  and  treasurer,  C.  H.  B. 
Chapin.  Factory,  Plainfield,  N.  J. 

GILBERT  SUPPLY  CO.— Lock  Box  No. 
2,  Independence,  Iowa.  Manufacturer  of 
electric  retouchers  for  photographic  studios. 
Business  established  1917.  President,  C.  H. 
Gilbert;  secretary,  treasurer  and  general 
manager.  A.  G.  Rigby. 

GILBERT,  WILLIAM.— An  English 
physician  and  physicist  (born  at  Colchester, 
1544,  died  1603  in  London),  who  was  termed 
the  "father  of  magnetic  philosophy.”  He 
was  educated  at  Colchester  school  and  in 
1558  he  entered  St.  Johns’  College  at  Cam- 
bridge. After  taking  the  degrees  of  B.  A. 
and  M.  A.,  he  was  graduated  with  the  de- 
gree M.  D.  in  1569,  in  which  year  he  was 
elected  senior  fellow  of  his  college.  Gil- 
bert's fame  rests  on  the  discoveries  which 
he  made  in  electricity  and  magnetism  and 
which  he  tersely  recorded  In  his  works  on 
the  magnet,  "De  Magnete,  Magneticlsque 
Corporlbus,  et  de  Magno  Magnete  Tellure," 
published  in  London  in  1600.  This  work 
contains  an  account  of  the  author’s  experi- 
ments on  magnets  and  magnetic  bodies  and 
on  electrical  attractions,  and  also  his  great 
conception  that  the  earth  is  nothing  but  a 
large  magnet,  and  that  it  is  this  which  ex- 
plains not  only  the  north  and  south  direc- 
tion of  the  magnetic  needle,  but  also  its 
inclination  if  free  to  swing  on  a horizontal 
axis.  To  commemorate  his  early  magnetic 
discoveries,  the  unit  of  magnetomotive 
force  Is  called  the  gilbert. 

GILBERT.  WILLIS  H.— 710  Conway 
Bldg.,  Chicago,  111.  Producer  of  white  cedar 
poles.  Business  established  1918.  Sales 
representatives.  National  Electric  Sunnly 
Co..  Washington,  D.  C. : L.  Thomas  Niblo, 
Box.  403,  Philadelphia,  Pa.:  Carter  Elec- 
tric Co.,  Atlanta.  Ga.;  Mathews  Electric 
Supply  Co.,  Birmingham,  Ala.:  Elec- 
trical Supply  Co.,  326  Camp  St..  New 
Orleans.  La.;  Perry-Mann  Electric  Co.,  Co- 
lumbia, S.  C.;  Erner  Electric  Co.,  Cleveland, 
Ohio. 

GILDING. — The  act  of  depositing  a layer 
of  gold  by  electroplating,  the  current  pass- 
ing from  an  electrode  of  gold  through  a 
bath  of  gold  cyanide  in  which  the  articles 
to  be  plated  are  suspended.  The  term  is 
also  used  to  designate  the  application  of 
gold  leaf  or  powder  by  hand. 

GILFILLAN  BROS.,  INC.— Los  Angeles. 
Cal.  Manufacturer  of  portable  electric 
tools,  automobile  spotlights  and  contact  and 
sparking  points.  Main  office.  21 7^  W.  6th 
St..  Los  Angeles.  Cal.  Branch  offices, 
Kansas  City,  Mo.;  Atlanta,  Ga. ; 225  W. 
57th  St.,  New  York.  N.  Y. 

GILL. — Trade  name  for  standard  tele- 
graph and  telephone  line  automatic  call 
selector  manufactured  by  the  Hall  Switch 

6 Signal  Co.,  Garwood,  N.  J. 

GILL  BROS.  CO.— Steubenville.  Ohio 
Manufacturer  of  illuminating  glassware. 
President,  J.  W.  Gill:  vice-president,  John 
Beiswanger;  secretary  and  treasurer,  D.  R. 
Fooke.  Main  office.  627  Franklin  Ave., 
Steubenville.  Ohio.  Branch  offices.  200  5th 
Ave..  New  York,  N.  Y. : 700  Mailers  Bldg., 
Chicago,  111.;  21  N.  Liberty  St.,  Baltimore, 
Md. 

GILL  GLASS  CO.,  INC.— Philadelphia.  Pa. 
Manufacturer  of  illuminating  glassware. 
President  and  general  manager,  Francis 

D.  Gill;  vice-president.  M.  A.  Gill;  secretary 
and  treasurer,  G.  A.  Gill.  Main  office,  Am- 
ber & Venango  Sts.,  Philadelphia,  Pa. 
Branch  office,  200  6th  Ave.,  New  York,  N.  Y. 
Sales  representatives,  C.  G.  Justice,  1123 
Peachtree  St..  Atlanta.  Ga.:  Ira  A.  Jones 
Co.,  17  N.  Wabash  Ave.,  Chicago.  111.;  R. 

E.  Bau,  303  Rialto  Bldg..  San  Francisco, 
Cal.:  H.  S.  Bokee.  122  W.  Baltimore  St.. 
Baltimore,  Md.:  H.  Alex  Hibbard,  Century 
Bldg.,  Denver,  Colo. 

GILLESPIE. — Trade  name  for  motors 
manufactured  by  the  Gillespie-Eden  Corp., 

7 Dey  St.,  New  York,  N.  Y. 

GILLESPIE-EDEN  CORP.— New  York, 

N.  Y.  Manufacturer  of  electric  washing 
machines,  extractors  and  motors.  Business 


established  1910.  President,  Thomas  H. 
Gillespie;  vice-presidents,  Harry  G.  Seaber 
and  E.  L.  Bergland;  secretary,  F.  J.  Nash; 
treasurer,  H.  S.  Hart;  sales  manager,  R.  T. 
Merrick.  Main  office,  7 Dey  St.,  New  York, 
N.  Y.  Factories,  Alton,  111.;  Lowell,  Mass.; 
Patterson,  N.  J.  Branch  offices,  St.  Louis, 
Mo.;  Denver,  Colo.;  San  Francisco,  Cal.; 
Toronto,  Ont.,  Can. 

GILLESPIE-EDEN  CORP.,  LTD.,  THE. 

—266  King  St..  W.,  Toronto,  Ont.,  Can. 
Manufacturer  of  electric  washing  machines. 
Sales  representative,  Great  Western  Elec- 
tric Co.,  Winnipeg,  Man.,  Can. 

GILLETTE  CLIPPING  MACHINE  CO.— 
129-31  W.  31st  St.,  New  York,  N.  Y. 
Manufacturer  of  electric  clipping,  grooming 
and  shearing  machines  for  domestic  ani- 
mals. Business  established  1891.  Presi- 
dent, King  C.  Gillette;  secretary  and  gen- 
eral manager,  Harold  Leth;  treasurer,  V. 
H.  Banning. 


GILLETTE  ELECTRIC  CLOCK  CO.— 728 
Buckingham  PI.,  Chicago,  111.  Manufac- 
turer of  electric  clocks.  Business  estab- 
lished 1913.  Proprietor,  H.  Gillette. 

GILLETTE-VIBBER  CO.,  THE. — New 
London,  Conn.  Manufacturer  of  conduit 
fittings.  Business  established  1904.  Presi- 
dent and  general  manager,  W.  H.  Vibber; 
secretary  and  treasurer,  C.  Royce  Boss. 
Sales  representative,  M.  B.  Austin  & Co., 
700  Jackson  Blvd.,  Chicago,  111. 

GILLINDER  & SONS,  INC.— Tacony  St.. 
Philadelphia,  Pa.  Manufacturer  of  illu- 
minating glassware.  Business  established 
1861.  President,  E.  A.  Gillinder;  secretary 
and  treasurer,  George  A.  Steele. 

GILLINDER  BROS.— Port  Jervis,  N.  Y. 
Manufacturers  of  illuminating  glassware. 
Partnership,  William  T.  Gillinder,  Edwin 
B.  Gillinder  and  James  Gillinder. 


GILLIS  A GEOGHEGAN.— 537-539  W. 
Broadway,  New  York,  N.  Y.  Manufactur- 
ers of  telescopic  hoists.  Business  estab- 
lished 1866.  Branch  office,  Sherbrooke, 
Que.,  Can. 

GILSONITE.— Trade  name  for  insulating 
compounds  manufactured  by  the  Barber 
Asphalt  Paving  Co.,  Land  Title  Bldg., 
Philadelphia,  Pa. 

GILT  EDGE.— Trade  name  for  square 
flax  packing  manufactured  by  the  General 
Asbestos  & Rubber  Co.,  27  Cumberland  St., 
Charleston,  S.  C. 


GIM CO.— Trade  name  for  pipe  covering 
manufactured  by  the  General  Insulating  & 
Mfg.  Co.,  St.  Louis,  Mo. 


GIMLET.— A screw-pointed  tool  with  a 
small  handle  at  the  other  end  used  to  bore 
small  holes  in  wood.  They  are  sometimes 
used  in  bell  wiring  and  in  other  wiring  to 
drill  a screw  hole. 

GIPSY. — Trade  name  for  vises  manufac- 
tured by  the  Bonney  Vise  & Tool  Works. 
Inc.,  Allentown,  Pa. 

GIRDER  CLAMPS.— See  Clamps,  bean. 

GIROD. — Trade  name  for  electric  steel 
furnace  imported  by  C.  W.  Leavitt  & Co# 
30  Church  St..  New  York,  N.  Y. 

GIROD  FURNACE.— An  electric  furnace 
of  the  combined  arc-resistance  type,  used 
chiefly  In  the  production  of  steel  and  stee; 
alloys.  One  electrode  is  built  into  the 
hearth  of  the  furnace. 

GIRTANNER  ENGINEERING  CORP., 
THE.— 1400  Broadway,  New  York,  N.  Y. 
Manufacturer  of  coal  and  ash  handling 


equipment. 

GISHOLT  MACHINE  CO.— Madison,  Wis. 
Manufacturer  of  electric  clocks,  drills, 
lathes,  etc.  Business  established  1885. 
President  and  general  manager,  C.  A.  John- 
son; vice-president,  H.  S.  Johnson;  secre- 
tary, G.  E.  Gernon;  treasurer,  M.  I.  John- 
son; sales  manager,  Ellis  F.  Muther.  Main 
office,  1241  E.  Washington  Ave.,  Madison, 
Wis.  Factories,  Madison,  Wis.,  and  War- 
ren, Pa.  Branch  office,  30  Church  Ft.,  New 
York,  N.  Y. 


GITS  BROS.  MFG.  CO.— 1901  S.  Kil- 
>urne  Ave.,  Chicago.  111.  Manufacturer 
oil  cups.  Partnership,  A.  H.  Gits  and 
. J.  Gits. 

G-K. — Trade  name  for  battery  sealing 
impound  manufactured  by  the  Atlas  Min- 


GLACIER.— Trade  name  for  electric 
household  refrigerators  manufactured  by 
the  Glacier  Machine  Mfg.  Co.,  65-67  E. 
Lake  St.,  Chicago,  111. 
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GLACIER  MACHINE  MFG.  CO.— 55-57 
E.  Lake  St.,  Chicago.  111.  Manufacturer  of 
electric  household  refrigerators. 

GLADIATOR. — Trade  name'  for  ignition 
timer  and  generators  manufactured  by  the 
Gladiator  Mfg.  Co.,  Auburn,  Ind. 

GLADIATOR  MFG.  CO. — Auburn,  Ind. 
Manufacturer  of  ignition  timers  and  gen- 
erators. Business  established  1920.  Pres- 
ident. J.  D.  Casey;  secretary  and  treasurer. 
M.  C.  McIntyre. 

GLASS. — Glass  is  extensively  used  as  an 
insulating  material.  It  has  a high  dielectric 
strength  varying  from  5900  to  11800  volts 
per  mm.  Its  resistivity  is  from  10“  to  10‘* 
ohm-cm.  at  ordinary  temperatures  but  de- 
creases very  fast  with  an  increase  in  tem- 
perature. Glass  is  composed  principally  of 
silica.  Its  silica  content  varying  from  50  to 
75%  of  the  total.  Soda,  potash,  lead  oxide 
and  lime  are  also  contained  in  varying  pro- 
portions. Glass  may  be  made  into  many 
forms  and  is  used  extensively  in  the  lamp, 
lighting  glassware,  telegraph  and  telephone, 
and  other  branches  of  the  electrical  indus- 
try. It  Is  very  brittle  and  rather  unreliable 
mechanically,  with  a tensile  strength  any- 
where from  1000  to  10.000  lbs.  per  sq.  in., 
depending  on  its  composition  and  how  it 
has  been  manufactured  and  annealed. 

GLASS' CUTTERS. — See  Cutters,  glass. 

GLASS  INSULATORS.— See  Insulators, 
glass. 

GLASS  JARS. — See  Jars,  battery,  glass; 
also  Jsrs.  hydrometer. 

GLASS  LETTERS. — See  Letters,  sign, 
glass. 

GLASS.  OPAL. — See  Opal  and  opalescent 
glass. 

GLASS  REFLECTORS.— See  Reflectors, 
glass,  mirror;  Reflectors,  glass,  opal;  Re- 
flectors. glass,  prismatic. 

GLASS  SHADES.— See  Shades,  glass. 
plAin.  opal,  decorative  or  “art.” 

GLASS  SHEETS.  RODS.  TUBES  ETC., 
FOR  ELECTRICAL  PURPOSES.— A great 
quantity  of  glass  is  used  in  the  electrical 
industry.  One  of  the  chief  uses  is  that  of 
glass  tubing  in  the  manufacture  of  electric 
lamps.  Other  common  uses  are  thin  plate 
glass  for  lantern  tvpe  fixtures,  glass-type 
condensers,  electrotherap^utic  apparatus 
and  other  scientific  instruments:  also  for 
glass  tube  fuses,  and  battery  separators, 
and  for  special  apparatus  made  un  for  test- 
ing and  measurements  laboratories.  Also 
see  Jars,  battery,  glass:  Covers,  battery 
jar;  Jars,  hydrometer;  Insulators,  glass; 
Tubes,  glass,  floor. 

Manufacturers:  j 

American  3 Way-Luxfer  Prism  Co.,  1309 
S.  65th  Court,  Cicero.  111. 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago.  111. 

Easter  Electric  Co.,  The.  827  14th  St., 
Denver.  Colo,  (tubes) 

GLASSINE. — Trade  name  for  insulating 
paper  manufactured  by  the  Diamond  State 
Fifcre  Co.,  Bridgeport,  Pa. 

GLASSWARE,  ILLUMINATING.— Glass 
made  up  into  shades,  globes,  reflectors, 
bowls  and  domes  for  use  on  illuminating 
fixtures  and  appliances.  This  is  a much 
used  term  or  classification  of  glass  accord- 
ing to  use  rather  than  according  to  kind, 
as  many  kinds  of  glass  are  used  In  illu- 
minating glassware.  Some  of  the  principal 
forms  of  illuminating  glassware  are  as  fol- 
lows: 

Diffusing  globes  which  completely  sur- 
round the  lamp  are  made  in  various  deco- 
rative forms,  the  plain  spherical  or  ball 
globe  being  the  most  common.  In  diffusing 
globes  the  aim  is  to  so  diffuse  the  light  as 
to  avoid  serious  glare  from  the  light  source 
inside,  and  yet  absorb  as  little  light  as  pos- 
sible. White  opal  is  one  of  the  best  dif- 
fusers but  of  rather  high  absorption.  It 
has  been  largely  superseded  by  opal  of  less 
perfect  diffusion  which  absorbs  much  less 
light.  Diffusing  globes  of  pressed,  sand- 
blasted or  blown  glass  known  to  the  trade 
as  CRI  (crystal  rough  inside)  or  CRO 
(crystal  rough  outside)  are  in  common  use 
and  give  a certain  degree  of  diffusion  with 
an  absorption  under  20%,  but  have  the  dis- 
advantage that  they  are  very  hard  to  clean 
when  once  the  dirt  is  rubbed  in.  Diffusing 
globes  of  the  types  described  are  usually 
of  blown  glass.  Another  type  of  diffusing 
globe  is  of  pressed  glass,  clear  or  crystal, 
with  irregularities  pressed  into  the  glass 
which  give  some  diffusion.  In  the  Holo- 
phane  type  of  globe,  scientifically  and  accu- 


rately designed  prisms  are  pressed  into  the 
inner  and  outer  surface,  to  throw  the  light 
where  it  is  useful  or  desired  and  also  to 
diffuse  it. 

The  term  shade  applies  to  all  illuminating 
glassware  (except  the  enclosing  globe) 
which  is  designed  to  go  over  a lamp  for 
eye  shielding,  rejecting  or  decorative  pur- 
poses. This  includes  also  reflectors  which 
are  designed  specifically  to  reflect  light  In 
desired  directions.  Three  kinds  of  glass 
reflectors  are  in  common  use:  (1)  opal  re- 
flectors; (2)  clear  gless  reflectors  with  90° 
prisms  on  the  outside,  known  as  prismatic 
reflectors;  (3)  mirrored  reflectors  in  which 
mirroring  is  placed  over  clear  glass. 

Illuminating  glassware  for  use  on  street 
lamps  comprises  principally  globes  and  re- 
fractors. For  ornamental  lighting  on  down- 
town streets  and  boulevards,  opal  diffusing 
globes  of  various  designs  are  commonly 
used.  For  protecting  magnetite  or  lumi- 
nous arc  lamps  from  the  weather,  clear 
glass  globes  are  generally  used.  A refrac- 
tor as  used  on  street  lamps  takes  on 
various  forms.  The  oblect  of  the  refractor 
{s  to  intercept  light  going  upward  in  direc- 
tions where  it  Is  not  useful  and  direct  It  by 
means  of  prisms  into  the  most  useful  direc- 
tions. It  is  sometimes  placed  inside  of  a 
globe,  and  sometimes  used  as  a substitute 
for  the  globe. 

For  separate  listing  of  the  principal  forms 
of  illuminating  glassware  see  bowls,  light- 
ing; domes:  globes;  reflectors,  glass;  re- 
fractors; shades,  glass.  The  following 
manufacturers  are  producers  of  several  or 
all  of  these  forms  of  glassware. 

Manufacturers: 


American  Glass  Specialty  Co.,  Monaca. 
Pa. 

Bauman  & Loeb.  Inc.,  138  Bowery,  New 
York.  N.  Y.  “B.  & L.“ 

Bayley  & Sons.  Inc.,  105  Vnnderveer  St., 
Brooklyn,  N.  Y.  “Equalite.” 

Bmt  Glass  Novelty  Co.,  The,  394  Canal 
St..  New  York,  N.  Y. 

Cambridge  Glass  Co..  Cambridge,  Ohio. 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  111. 

Consolidated  Lamp  & Glass  Co..  Coraop- 
olis.  Pa. 

Coming  Glass  Works,  Corning,  N.  Y. 

Dale  Lighting  Fixture  Co..  Inc.,  107-9  W. 
13th  St.,  New  York.  N.  Y. 

Eagle  Mfg.  Co..  Wellsburg,  W.  Va. 

Edwards  T IgMing  Fixture  Co.,  20  E.  Lake 
St..  Chicago.  111. 

Electrical  Products  Corp.,  1128-34  W.  16th 
St.,  Los  Angeles,  Cal. 

Foskett  Co.,  Inc.,  The.  Port  Jervis.  N.  Y. 

Friedlander.  Inc.,  Oscar  O.,  40  Murray 
St.,  New  York,  N.  Y.  “Fredro.” 

Gilbert  Eleetric  Shade  Co.,  101  Warren 
St..  New  York,  N.  Y. 

Gill  Bros.  Co.,  627  Franklin  Ave.,  Steu- 
benville, Ohio.  “Parian,”  “Nu-Acme- 
lite.M 

Gill  Gloss  Co..  Inc.,  Amber  & Venango 
Sts.,  Philadelphia,  Pa.  “Velva,”  “Una,” 
“Nova.” 

Gleason-Tiebout  Glass  Co.,  99  Commercial 
St..  Brooklyn,  N.  Y.  “Celestialite,” 
“Camla,”  “Gletieco,”  “Blanco,”  “Poly- 
case,” “Carrara,”  “Amazon,”  “Presto- 
pal.” 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

Hocking  Glass  Co.,  Lancaster,  Ohio. 
“Lumina.” 

HOLOPHANE  GLASS  CO.,  INC.,  THE, 
340  Madison  Ave.,  New  York,  N.  Y. 

Imperial  Glass  Co.,  Bellaire,  Ohio.  “Nu- 
art.” 


IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  6716  Euclid 
Ave.,  Cleveland,  O.  Manufacturers  of 
Ivanhoe  glassware  for  commercial, 
ornamental  and  home  lighting.  Ivan- 
hoe glass  is  made  in  numerous 
textures  as  follows:  Crystal,  clear, 
or  roughed  inside  or  outside,  for 
ball  and  pointed  enclosing  globes  and 
shades;  also  enameled  for  commer- 
cial lighting  units,  such  as  the  Ivan- 
hoe Ace  and  Ivanhoe  Keldon  (see 
display  pages  1266-9).  “Genco.”  a 
light-weight  but  highly  diffusive  glass, 
for  ball  and  pointed  globes.  “Druid,” 
a heavy-weight  light-density  opal  glass 
with  smooth  surface  and  slight  amber 
tinge,  for  commercial  lighting  reflec- 
tors, bowls  and  shades.  “Sudan,”  a 
heavy-weight  and  heavy-density  white 
opal  glass  of  high  reflecting  power,  es- 
pecially adapted  for  seml-lndirect 
lighting  bowls  because  the  direct  light 
passing  through  the  glass  is  exception- 
ally well  diffused;  and  for  direct  light- 


ing reflectors  of  high  efficiency.  "Ve- 
luria,”  a light-density  ornamental  opal 
glass  with  a velvet  surface;  unlighted, 
it  has  a soft,  white  color;  lighted,  it 
shows  the  true  pink  opal  “fire”;  Veluria 
is  made  in  various  fired  colors,  with  or 


without  engraved  or  relief  etching,  also 
with  Rozelle  color  decorations.  MIvre,” 
a beautiful  glass  named  after  its  re- 
semblance to  old  ivory;  its  color  is  an 
integral  part  of  the  glass  and  not 
merely  applied  to  the  surface;  made 
with  etched  or  Rozelle  color  decora- 
tions. Decorations  and  coloring  used 
for  Ivanhoe  glassware  are  as  follows: 
Molded  decorations,  made  by  blowing  or 
pressing  in  molds  which  have  the  dec- 
orations cut  into  them.  These  deco- 
rations stand  out  in  high  relief,  and 
give  a sharpness  and  accuracy  of  con- 
tour which  resembles  carved  work. 
Etched  decorations,  made  by  etching 
the  surfaces  of  glass  blown  to  shape 
in  smooth  molds,  are  applied  in  two 
ways,  relief  and  engraved.  Relief  etch- 
ings are  made  with  the  design  raised 
above  the  surface  of  the  bowl.  En- 
graved etchings  are  made  with  tbe 
design  etched  down  into  the  glass. 
Colors  regularly  supplied  ;ire  ot  two 
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characters,  fired  and  unflrefl.  Fired 
colors  are  applied  to  the  glass  and 
then  subjected  to  heat  until  the  color 
burns  into  and  becomes  part  of  the 
glass;  they  are  permanent.  Unflred 
colors  are  applied  to  the  glass  and 
allowed  to  harden  at  ordinary  room 
temperature;  these  are  durable  but 
their  performance  cannot  be  guaran- 
teed. Colored  relief  etchings,  made  by 
coloring  the  decorations  of  relief  etch- 
ings leaving  the  body  of  the  bowl  in 
natural  glass.  “Rozelle”  is  the  name 
of  artistic  color  decorations  that  can  be 
applied  to  crystal,  “Veluria”  and  “Ivro*' 
glassware  by  a special  process;  Rozeile 
designs  have  the  pure  and  permanent 
color  qualities  of  the  best  hand-painted 
work,  but  are  immeasurably  superior 
to  most  hand  painting;  bowls  and 
shades  with  Rozelle  decorations  are 
very  attractive  when  unlightcd,  but 
when  lighted  the  colors  blend  with  a 
soft  radiant  color  harmony.  (Also  see 
display  adv.  pages  1266-1269. — Adv. 

Jeanette  Shade  A Novelty  Co.,  Jeanette, 
Pa. 

Jefferson  Glass  Co.,  The,  Follansbee,  W. 
Va.  ”M  o o n s t o n e,”  “Nitroglass," 
“Opal.” 

Kokomo  Opalescent  Glass  Co.,  Kokomo, 
Ind.  (“Kokomo”  opalescent  sheet 
glass.) 

Laco-Philips  Co.,  131  Hudson  St.,  New 
York,  N.  Y.  “Laco-Dalite.” 

Libbey  Glass  Mfg.  Co.,  The.  Toledo, 
Ohio. 

LIGHTOLIER  CO.,  669-71  Broadway, 
New  York,  N.  Y.  “Lightoller.” 

Lustre  Art  Glass  Co.,  Maspeth,  Long  Is- 
land. N.  Y. 

Macbeth -Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa.  “Al- 
ba,” “Decora,”  “Thebian,”  “Monax.” 

Morgan  & Co.,  Brooklyn,  N.  Y. 

National  Lighting  Fixture  Mfg.  Co.,  176- 
180  Grand  St.,  New  York,  N.  Y. 
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NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.) 

Northwood  Co.,  H..  36th  A Wetzel  Sts., 
Wheeling,  W.  Va.  “Luna.” 

Opalux  Mfg.  Co.,  The,  200  Fifth  Ave., 
New  York,  N.  Y.  "Opalux.” 

Pennsylvania  Glass  & Mfg.  Co.,  Pitts- 
burgh, Pa. 

Phoenix  Glass  Co.,  Federal  Reserve  Bank 
Bldg.,  Pittsburgh,  Pa.  “rtienlxlite." 
"Phoenix.” 

Pittsburgh  Lamp  Brass  & Glass  Co..  607 
Chamber  of  Commerce  Bldg..  Pitts- 
burgh, Pa.  “Delica  White,"  "Havana,” 
"Pilasbrasgo,”  "Utopia." 

Plaut  & Co..  L..  434  E.  23rd  St..  New 
York,  N.  Y.  "Berylite." 

Quezal  Art  Glass  & Decorating  Co., 
Brooklyn,  N.  Y. 

Star  Glass  Co..  Star  City,  W.  Va. 

U.  S.  Glass  Co.,  Pittsburgh,  Pa.  “Chat- 
ham,” "Colonial,”  “Lenox,”  “Ultimate.” 

Wellington  Glass  Co.,  Cumberland,  Md. 

Williamsburg  Flint  Glass  Co.,  260  Boerum 
St.,  New  York,  N.  Y. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y.  “Sun  Shell." 

GLAZE. — A glossy,  smooth,  glasslike, 
transparent  surface  applied  to  high-tension 
porcelain  insulating  material  for  the  pur- 
pose of  closing  the  pores  of  the  material 
and  making  the  insulator  waterproof.  The 
glaze  is  a mixture  of  clays  that  fuses  into 
a glass  at  the  firing  temperature  of  the 
porcelain.  A special  form  of  such  glaze  is 
applied  to  steel  reflectors,  for  which  it  is 
more  commonly  called  porcelain  enamel. 

GLAZIER  HEADLIGHT  CORP 25-27 

Otsego  St..  Rochester,  N.  Y.  Manufacturer 
of  automobile  headlights,  signals  and  re- 
flectors. President  and  treasurer.  Fr&nk 
Ocumpaugh;  vice-president,  F.  C.  Kimmel. 

GLEASON  & CO.,  J.  L.— 241  Franklin  St., 
Boston,  Mass.  Manufacturers  of  mining 
machine  cables,  reels,  plugs,  etc.  # 

GLEASON -TIE BOUT  GLASS  CO.— 
Brooklyn,  N.  Y.  Manufacturer  of  glassware 
for  lighting  fixtures.  President,  M.  W. 
Gleason;  secretary  and  treasurer.  C.  H. 
Tiebout.  Jr.  Main  office,  99  Commercial 
St.,  Brooklyn,  N.  Y.  Factories,  Brooklyn, 
N.  Y..  A Maspeth,  L.  I.,  N.  Y.  Branch  of- 
fices, 200  5th  Ave.,  New  York,  N.  Y.;  6 E. 
Lake  St.,  Chicago,  111. 

GLETIECO. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  the  Glea- 
son-Tiebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 

GLIDE. — Trade  name  for  transmission 
belting  manufactured  by  the  Goodyear  Tire 
A Rubber  Co.,  1144  E.  Market  St.,  Akron, 
Ohio. 

GLOBE. — Trade  name  for  storage  bat- 
teries. farm  lighting  and  power  plants  made 
by  the  Globe  Electric  Co.,  368  Broadway, 
Milwaukee.  Wis. 

GLOBE. — Trade  name  for  motor-driven 
air  compressors  and  air  compressor  con- 
trollers manufactured  by  the  Globe  Mfg. 
Co..  Battle  Creek,  Mich. 

GLOBE. — Trade  name  for  electric  ranges, 
hot  plates,  griddles  and  irons  manufactured 
by  tho  Globe  Stove  & Range  Co.,  Kokomo, 
Ind. 

GLOBE. — Trade  name  for  porcelain  knobs 
manufactured  by  J.  H.  Parker  & Son,  Inc., 
Parkersburg,  W.  Va. 

GLOBE. — Trade  name  for  leather  belting 
manufactured  by  the  Schwartz  Belting  Oo., 
74-76  Murray  St..  New  York,  N.  Y. 

GLOBE  CHEMICAL  CO.— 727  Ridgeway 
Ave.,  Cincinnati,  Ohio.  Manufacturer  of 
brazing,  battery  sealing,  coloring  and  frost- 
ing compounds  and  other  chemicals  and 
chemical  supplies.  Business  established 
1889.  President  and  general  manager,  F. 
C.  Grote.  Factory,  St.  Bernard,  Ohio. 

GLOBE  CLEANING  BRUSHES.  — See 
Brushes  for  globe  cleaning. 

GLOBE  ELECTRIC  CO.— 6340  Stony  Is- 
land Ave.,  Chicago.  111.  Manufacturer  of 
motors,  electric  ventilating  fans  and  blow- 
ers, grinders,  buffers,  etc.  Business  estab- 
lished 1905.  George  Parradee,  general 
manager. 

GLOBE  ELECTRIC  CO.  — Milwaukee, 
Wis.  Manufacturer  of  storage  batteries, 
farm  lighting  and  power  plants.  Business 
established  1912.  President,  John  1.  Beggs; 
vice-president,  J.  H.  Gughs;  secretary  and 
treasurer,  C.  O.  Wanrig;  general  manager. 
J.  D.  Wanrig,  Jr.;  G.  M.  Gardner.  Main 


office  and  factory,  368  Broadway,  Milwau- 
kee, Wis.  Branch  offices,  25  Cleveland 
Place,  New  York,  N.  Y.;  6026  Center  St., 
Pittsburgh,  Pa. 

GLOBE  HOLDERS.— See  Holders,  shade, 
globe  and  reflector. 

GLOBE  IRON  ROOFING  A CORRUGAT- 
ING  CO. — Cincinnati,  Ohio.  Manufacturer 
of  iron  sheets  for  electrical  purposes,  lead 
washers,  etc.  Rolling  mill  and  corrugating 
works,  Newport,  Ky. 

GLOBE  MFG.  CO.— Battle  Creek,  Mich. 
Manufacturer  of  electric  pumps,  air  com- 
pressors and  air  compressor  controllers. 
Business  established  1893.  General  man- 
ager and  proprietor,  Dr.  H.  M.  Dunlap; 
secretary,  R.  S.  Dunlap;  treasurer,  Nenna 
B.  Dunlap. 

GLOBE  MFG.  CO. — Perry,  Iowa.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1907.  President  and 
general  manager,  B.  C.  Dilenbeck;  secre- 
tary, A.  W.  Powell;  sales  manager,  F.  W. 
Schuster. 

GLOBE  OPTICAL  CO.— Boston,  Mass. 
Manufacturer  of  electric  testing  cabinets. 
Main  office,  403  Washington  St.,  Boston, 
Mas s.  Branch  offices,  Augusta,  Me.;  Ban- 
gor, Me.;  Bridgeport,  Conn.;  Burlington, 
Vt.;  Hartford,  Conn.;  Lewiston,  Me.;  New 
Haven,  Conn.;  Providence,  R.  I.;  Spring- 
field,  Mass.;  Worcester,  Mass. 

GLOBE  PHONE  MFG.  CO.— Reading. 
Mass.  Manufacturer  of  stethoscopes,  hear-« 
ing  devices  for  the  deaf,  telephones  and 
accessories.  Business  etablished  1907. 
President,  Albert  G.  Barber;  vice-president, 
Walter  C.  Mooney;  secretary  and  sales 
manager.  W.  C.  Mooney;  treasurer  and 
general  manager,  Fred  E.  Bronson.  Main 
office  and  factory,  Reading,  Mass.  Branch 
offices  and  warehouses,  1388  Broadway, 
New  York,  N.  Y.;  88  Tremont  St..  Boston, 
Mass.;  404  Parkway  Bldg.,  Philadelphia, 
Pa.;  Masonic  Temple  Bldg.,  Chicago,  111. 

GLOBE  PORCELAIN  CO.— 127  Mulberry 
St.,  Trenton.  N.  J.  Manufacturer  of  elec- 
trical porcelain  specialties.  Business  es- 
tablished 1913.  President,  Joseph  Steinert; 
secretary  and  treasurer,  Morris  Steinert. 

GLOBE  STOVE  A RANGE  CO.,  THE.— 
Kokomo,  Ind.  Manufacturer  of  electric 
household  cooking  and  heating  devices. 
Business  established  1872.  President,  W. 
T.  Patten;  vice-president,  George  W. 
Charles;  secretary  and  general  manager,  F. 
M.  Ruddell;  treasurer,  Raymond  Ruddell; 
sales  manager,  Charles  R.  Curlee. 

GLOBES.  ARC  LAMP  AND  STREET 
LAMP. — Globes  for  this  class  of  lamp  are 
usually  of  opal  glass,  spherical  or  pear- 
shaped  In  form,  though  for  "white  way" 
lighting  they  are  sometimes  made  in  spe- 
cial shapes.  Clear  glass  is  little  used,  ex- 
cept for  inner  enclosing  globes  for  arc 
lamps  and  for  lamps  hung  so  high  above 
the  illuminated  area  that  the  glare  of  the 
light  source  is  not  objectionable.  As  they 
are  designed  for  outdoor  service,  they  are 
generally  totally  enclosing. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago.  111. 

Edwards  Lighting  Fixture  Co.,  20  E.  Lake 
St.,  Chicago,  111. 

Gilllnder  & Sons,  Inc.,  Tacony  St.,  Phila- 
delphia, Pa.  "Melilite." 

Gleason-Tiebout  Glass  Co.,  99  Commercial 
St.,  Brooklyn,  N.  Y. 

Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago, 111.  “Glorianna.” 

Jefferson  Glass'  Co.,  The,  Follansbee,  W. 
Va. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 
“High  8peed,”  “Thermo.” 

Pease  Co..  The  C.  F.,  829  N.  Ftanklin  St., 
Chicago.  HI.  "Peerless." 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

Young.  Inc.,  Lorin  W..  214  E.  40th  St.. 
New  York,  N.  Y. 

GLOBES,  MISCELLANEOUS  LIGHTING. 
— The  term  globe  was  first  applied  to  the 
shades  used  on  gas  lighting  fixtures  which 
were  in  reality  a zone  of  a globe.  The 
character  of  the  old  fiat  gas  flame  made  it 
necessary  to  use  this  form  of  shade.  The 
electrical  fixtures,  however,  did  not  require 
this  open  form  of  shade  and  they  took  on 


a bell  shape.  The  term  globe  was  then 
abandoned  for  the  more  general  term  shade 
and  the  specific  type  of  shade  which  was 
totally  enclosing  and  approximately  spher- 
ical was  designated  as  a globe.  These 
globes  are  largely  used  on  porch  lighting 
and  sun -parlor  fixtures  in  residences  and 
to  some  extent  in  commercial  lighting,  par- 
ticularly for  entrance  lights  over  or  at  the 
side  of  doorways.  Due  to  the  excellent 
diffusion  and  distribution  obtained  by  using 
opal  glass  globes  .this  type  of  globe  is 
widely  used  for  street  and  park  lighting  by 
means  of  modern  incandescent  lamps. 

Manufacturers: 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  HI. 

Edwards  Lighting  Fixture  Co.,  20  E.  Lake 
St..  Chicago,  HI. 

Fillion,  Inc.,  S.  O.,  68  Murray  St.,  New 
York,  N.  Y. 

GUlinder  & Sons,  Inc.,  Tacony  St..  Phila- 
delphia, Pa. 

Gillindcr  Bros.,.  Port  Jervis,  N.  Y. 

Gleason-Tiebout  Glass  Co.,  99  Commercial 
St..  Brooklyn,  N.  Y. 

IVANHOE-REGENT  WORKS  OP  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  Ohio.  (See  display 
advertisement  on  pages  1266-1269.) 

Jefferson  Glass  Co.,  The,  Follansbee,  W. 
Va. 

Macbeth -Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa, 

Plaut  & Co.,  L,  434  E.  23rd  St.,  New 
York.  N.  Y.  "Berylite." 

WESTINGHOUSE  ELECTRIC  & MFG. 
OO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Young,  Inc.,  Lorin  W.,  214  B.  40th  St., 
New  York,  N.  Y. 

GLOBES,  VAPORPROOF.— These  globes 
are  generally  made  of  heavy  glass  molded 
or  blown  to  a simple  bell  shape.  The  open 
end  is  generally  threaded  or  flanged  so  that 
the  bell  may  be  fastened  in  a suitable  fit- 
ting and  the  joint  made  air-tight.  For 
some  few  types  of  fixtures  these  globes  are 
made  spherical  in  shape.  The  globe  is 
usually  made  of  clear  glass,  though  opal 
glass  is  better  adapted  for  the  purpose  be- 
cause it  diffuses  the  light  and  reduces  the. 
glare  from  the  filament  of  the  bare  lamp 
usually  employed  in  these  fixtures. 

Manufacturers: 


Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Battery  Equipment  A Supply  Co.,  1400  8. 
Michigan  Ave.,  Chicago,  111.  "Besco.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111.  (See 
display  advertisement  on  pages  1231- 
1234.) 

CROU 8E-HINDS  CO.,  Cor.  Wolf  A 7th 
North  St.,  Syracuse,  N.  Y. 

Edwards  Lighting  Fixture  Co.,  20  E.  Lake 
St.,  Chicago.  HI.  . 

Freeman  Electric  Co.,  E,,  H.,  803  E.  State 
St..  Trenton,  N.  J. 

Gilllnder  A Sons,  Inc.,  Tacony  St.,  Phil- 
adelphia, Pa. 

Gleason-Tiebout  Glass  Co.,  99  Commer- 
cial St.,  Brooklyn,  N.  Y. 

HOLOPHANE  GLASS  CO.,  INC.,  THE. 
340  Madison  Ave.,  New  York,  N.  Y. 
Holophane  "Vapor  Proof  Reflector 
Globes"  Nos.  2208  for  60-watt  lamps 
and  2328  for  75  and  100-watt  lamps 
combine  reflector  and  vapor-proof  globe, 
fulfilling  perfectly  the  functions  of  each. 
Diameters  are  6%  and  7%  ins.  and 
heights  6%  and  8%  ins.,  respectively. — 
Adv. 


IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  6716  Euclid 
Ave.,  Cleveland,  Ohio.  (See  display  ad- 
vertisement on  pages  1266-1269.) 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Marine  Electric  Co.,  196  Fremont  St.,  San 
Francisco,  Cal.  “Meco." 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
A Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

V.  V.  Fittings  Co.,  711  Cherry  St..  Phil- 
adelphia. Pa.  "V.  V.” 

Se idler -Miner  Co.,  36  E.  Larned  St.,  De- 
troit. Mich.  "S.-M.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York.  N.  Y. 

GLOCATOR. — Trade  name  for  luminous 
pendant  manufactured  by  the  Betts  A Betts 
Corp..  511  W.  42nd  St.,  New  York,  N.  Y. 
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GLOVES,  ACIDPROOF.— Electroplaters, 
storage-battery  workers,  and  other  work- 
ers who  must  dip  their  hands  in  acid  or 
handle  acid-wet  objects  wear  ncidproof 
gloves.  These  gloves  are  often  provided 
with  long  gauntlets  which  protect  the  fore- 
arm as  well  as  the  hands.  They  are  us- 
ually made  from  a very  heavy  grade  of 
rubber. 

Manufacturers: 

Goodyear  Rubber  Co.,. 787-789  Broadway, 
New  York,  N.  Y. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St.,  New  York,  N.  Y. 

GLOVES,  ELECTRICALLY  HEATED — 
Gloves  frequently  worn  by  chauffeurs  and 
electric  vehicle  or  truck  drivers.  Resist- 
ance wires  or  elements  are  imbedded  in  the 
material  of  the  inner  glove,  after  the  man- 
ner of  the  ordinary  electric  heating  pad. 
The  current  is  drawn  from  the  storage  bat- 
tery with  which  most  automobiles  are  pro- 
vided, either  for  ignition,  starting  oi  light- 
ing purposes,  or,  in  the  electric  car,  from 
the  vehicle  propelling  battery.  The  cur- 
rent required  is  about  that  taken  by  a 6- 
cp.  side  or  tail  lamp. 

GLOVES,  FIREPROOF,  FOR  FURNACE 
TENDERS,  WELDERS,  ETC.— Intense 
heats  developed  in  furnace  and  welding 
work  make  it  necessary  that  the  workman 
be  provided  with  some  protection,  espe- 
cially to  his  hands.  The  hands  must  be 
protected  not  only  from  the  heat  but  also 
from  hot  particles  of  metal,  scale,  etc.  As 
a means  of  protecting  the  hands  mittens 
or  gloves  of  fireproof  materials,  such  as 
woven  asbestos,  are  used.  The  gloves  are 
often  extended  Into  a gauntlet  to  protect 
the  wrist  and  forearm.  Also  see  Garments, 
fireproof;  Shoes,  boots,  leggings,  etc.,  fire- 
proof. 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave.  & 
Stokley  St.,  Philadelphia.  Pa. 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,  Pa. 

Dagnall  Asbestos  & Insulation  Co.,  316 
Lagauchetiere  St.,  W.,  Montreal,  Que., 
Can. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

Good  Mfg.  Co..  The.  160  N.  Wells  St.. 
Chicago.  111. 

Kramig  & Co.,  R.  E..  8th  St.  & Eggles- 
ton Ave.,  Cincinnati.  Ohio. 

Mathias-Hart  Co.,  516  Atlantic  Ave.,  Bos- 
ton, Mass. 

Modern  Engineering  Co.,  23rd  & Walnut 
Sts.,  St.  Louis,  Mo.  “Meco.” 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  "Diamond.” 

SPENCER  GLOVE  CO..  Waverly.  N.  Y. 
“F.  P.  Sargent." 

GLOLOG. — Trade  name  for  electric  fire- 
place heaters  made  by  Strait  & Richards, 
Inc.,  Fabyan  Place,  Newark,  N.  J. 

GLO-RAY. — Trade  name  for  bulbs  for 
luminous  radiators  manufactured  by  the 
Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

GLORIANNA. — Trade  name  for  illumi- 
nating glassware  made  by  the  Harter  Mfg. 
Co..  522  S.  Clinton  St.,  Chicago,  111. 

GLOVES,  LINEMEN’S  LEATHER  OR 
BUCKSKIN. — The  use  of  gloves  by  line- 
men for  mechanical  protection  and  insula- 
tion is  very  general.  In  cold  weather  they 
are  also  required  for  warmth.  For  me- 
chanical protection  a substantial  leather 
glove  is  required.  Buckskin,  a very  strong 
leather,  is  often  used  for  this  purpose. 

Manufacturers: 

BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 
Chicago,  111. 

Eisendroth  Glove  Co.,  Armitage  & Elston 
Aves.,  Chicago,  111.  "Asbestol.” 

Hansen  Mfg.  Co.,  O.  C..  Milwaukee,  Wis. 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  111.  "Harco.” 

Hodgman  Rubber  Co.,  Tuckahoe,  N.  Y. 

Morrison  Ricker  Mfg.  Co.,  Grinnell,  Iowa. 
"Grinnell.” 

SPENCER  GLOVE  CO.,  Waverly,  N.  Y. 
"F.  P.  Sargent.” 

GLOVES,  LINEMEN'S  RUBBER.— When 
depended  upon  for  insulation  the  lineman’s 
glove  must  be  of  rubber,  of  good  quality, 
and  kept  in  first-class  condition.  Gloves 
should  be  tested  when  purchased  and  it 
should  be  the  duty  of  the  foreman  or  his 
assistant  to  inspect  the  gloves  in  use  on 
the  wagon  regularly  to  see  that  they  have 
not  been  damaged. 

Safety  rules  usually  require  that  any 


man  working  on  live  wires  above  600  volts 
shall  wear  rubber  gloves,  but  gloves  are 
not  solely  depended  upon  for  safety  without 
other  insulating  media. 

Manufacturers: 

American -LaFrance  Fire  Engine  Co.,  El- 
mira, N.  Y.  "LaFrance.” 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 

Davol  Rubber  Co.,  69  Point  St.,  Provi- 
dence, R.  I. 

Dominion  Asbestos  & Rubber  Corp.,  164 
Nassau  St.,  New  York,  N.  Y. 

Faultless  Rubber  Co.,  Ashland,  Ohio. 
“Hi-Test  and  Hi-Voltage,”  “Wear- 
ever.” 

Good  all  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia.  Pa. 

Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 

Goodyear  Rubber  Co.,  787-789  Broadway, 
New  York,  N.  Y.  “Hi  Test.” 

Hansen  Mfg.  Co.,  O.  C..  Milwaukee,  Wis. 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  111.  “Harco.” 

HERBST,  PAUL  W..  180  N.  Dearborn  St.. 
Chicago,  111.  (See  display  adv.  page 
1258.) 

Mathias-Hart  Co..  516  Atlantic  Ave.,  Bos- 
ton, Mass.  "Perfection.” 

Safety  First  Supply  Co..  107  3rd  Ave., 
Pittsburgh,  Pa.  "Diamond.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  U.  S. 
linemen's  gloves  are  made  of  pure  gum 
seamless  stock,  maroon  colored.  Fur- 
nished in  heavy,  medium  and  light 
weights.  Palms,  thumbs  and  fingers  of 


Linemen's  Rubber  Glove 


extra  heavy  stock  If  desired.  Two 
sizes  10  and  11.  Tested  for  10,000  volts. 
Gloves  and  gauntlets,  made  of  best 
quality,  stockinet  lined  rubber.  Fingers 
and  palms  well  reinforced,  sizes  13  to 
17.  Tested  for  10,000  volts. — Adv. 

Wilson  Rubber  Co..  The,  1216  Garfield 
Ave.,  S.  W.,  Canton.  Ohio.  "Hi-Test,” 
"Lo-Test.” 

GLOVES,  SIGNAL.— Gloves  in  which  a 
small  Incandescent  lamp  is  mounted  in  a 
transparent  enclosed  case  on  the  back, 
flexible  wires  connecting  to  a battery  in  the 
pocket  of  the  wearer  and  the  circuit  being 
closed  by  bringing  the  contacts  on  the 
thumb  and  first  finger  together.  Such 
gloves  are  occasionally  used  by  traffic  offi- 
cers, carriage  or  cab  starters,  crossing 
watchmen,  etc. 

Manufacturers: 

SPENCER  GLOVE  CO.,  Waverly,  N.  Y. 
"F.  P.  Sargent.” 

GLOW  DISCHARGE. — The  discharge  of 
electricity  through  air  or  other  gas  without 
disruption  but  by  constant  flow.  It  occurs 
only  with  very  high  potentials,  and  appears 
as  a constant  glow.  See  Corona. 

GLUE. — Frequently  used  as  an  addition 
agent  in  electrolysis.  See  Addition  agents. 
Its  main  use,  of  course,  is  in  joining  wood 
and  similar  surfaces  together. 

GLUE  POTS,  ELECTRICALLY 
HEATED. — Pots  in  which  glue  is  heated  to 
and  maintained  at  the  proper  temperature 
by  means  of  a one,  two  or  three-heat  re- 
sistance element  which  is  generally  In  the 
base  of  the  pot.  It  is  very  essential  that 
glue  be  kept  at  a uniform  temperature  to 
get  uniform  results  in  veneering  and  many 
other  kinds  of  joining,  and  this  is  more 
easily  accomplished  with  an  electrically 
heated  pot  than  with  a steam  or  gas-heated 
pot  subjected  to  pressure  variations.  There 
are  two  types  of  pots  or  heaters  used:  the 
dry  type,  without  a water  jacket,  and  those 
in  which  the  heat  is  applied  to  water  and 
this  w’ater  circulated  in  a jacket  around  the 
glue  container.  In  the  first  type  the  copper 
or  aluminum  glue  pot  makes  good  contact 
with  the  sheet  steel  protector  plates  of  the 
heating  element,  and  a dead  air  space  be- 
low the  unit  causes  the  heat  to  be  radiated 
upwards  towards  the  pot.  With  the  water- 
jacket  type,  the  heating  element  is  either 
of  the  coiled  type  surrounding  the  pot  or  a 
flat  disk  which  is  placed  in  the  bottom.  A 
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thermal  insulating  cover  usually  surrounds 
the  whole  pot.  The  power  required  varies 
from  20  to  650  watts,  depending  on  the 
capacity  of  the  pot. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty” electric  glue  pots  are  so  made  that 
glue  can  be  kept  at  exactly  the  right 
temperature.  Three  heats  and  fur- 
nished with  three  heat  plug  and  re- 
ceptacle switch.  Outer  vessel  is  of 


"American  Beauty"  Glue  Pot 


cast  Iron,  thoroughly  galvanize^  be- 
fore painting.  The  inner  vessel  or  glue 
container  is  of  seamless  copper  spun 
from  one  piece,  and  is  equipped  with 
a bail  and  wiping  rod. — Adv. 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  "Sepco.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse.” 

Cobb  Electric  Appliance  Co..  Lanesville 
Terrace,  Boston.  Mass. 

Divine  Bros.  Co.,  Utica,  N.  Y. 

Electric  Heating  & Mfg.  Co.,  Westlake  & 
Republican  Sts.,  Seattle,  Wash.  "Ap- 
fel's.” 

Equator  Mfg.  Co.,  144  York  St.,  Hamilton. 
Ont.,  Can.  "Equator.” 

Francis  Co.,  Charles  E.,  Rushville,  Ind. 
"Francis.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Both  Jacketless  and  water 
jacketed  types.  The  lat- 
ter  is  for  intermittent 
use.  as  it  permits  high 
starting  heat  to  melt  the 
glue  quickly.  The  jacket- 
less  type  for  continuous 
■ * service  automatically 

maintains  the  correct 
working  temperature  and  requires 
about  one-half  as  much  current.  (Bul- 
letin 69100.)  See  adv.  pages  1203-1223. 
— Adv. 

Halverson  Co.,  The,  Union  Ave.  at  E. 
Oak  St.,  Portland,  Ore.  "Ideal.” 

INTERNATIONAL  ELECTRIC  CO.,  218- 
222  S.  McCrea  St.,  Indianapolis,  Ind. 
Glue  heliters  and  cookers;  sizes,  1 pt 


International  Glue  Heater 


to  60  gals.  Operate  on  less  current 
than  any  other  glue  heater.  Write  for 
bulletin. — Adv. 

LANDERS,  FRARY  & CLARK.  New 
Britain,  Conn.  "Universal.” 

Mabey  Electric  & Mfg.  Co.,  968  Ft. 

Wayne  Ave.,  Indianapolis,  Ind. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
"National.” 

National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 
"Calorel.” 
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New  Advance  Machinery  Co.,  The,  Van 
Wert,  Ohio.  “Advance." 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 
els  Bldg:.,  San  Francisco,  Cal.  “Presto." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago.  El.  “Hold-Heet." 

Steam -Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland,  Ohio.  “Sepco." 

S.  U.  E.  Co.,  89  Beach  St.,  Boston,  Mass. 
“Unitize." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

GLYCERINE.  — A substance  occurring 
combined  with  organic  acids  in  the  natural 
fats.  Formula  C»Hb(OH)».  It  is  hygro- 
scopic and  is  used  in  the  construction  of 
some  cells  to  absorb  water  so  that  the  cell 
does  not  become  too  dry. 

GLYCO. — Trade  name  for  babbitt  bear- 
ings manufactured  by  Joseph  T.  Ryerson  & 
Son,  16th  & Rockwell  Sts.,  Chicago,  111. 

G M. — Trade  name  for  tungsten  and  ni- 
trogen lamps  manufactured  by  the  Betta- 
lyte  Incandescent  Lamp  Co.,  Inc.,  366  W. 
15th  St..  New  York.  N.  Y. 

G.  N.  Y. — Trade  name  for  switch  boxes 
manufactured  by  the  Greater  New  York 
Metal  Box  Co.,  Inc.,  143  W.  19th  St.,  New 
York,  N.  Y. 

GODFREY. — Trade  name  for  fixture  fit- 
tings manufactured  by  the  Amrevo  Electric 
Co.,  2809  Archer  Ave.,  Chicago,  El. 

GODFREY  CONVEYOR  CO.,  THE.— Elk- 
hart, Ind.  Manufacturer  of  coal  and  ash 
handling  machinery.  Business  established 
1916.  President  and  general  manager,  J.  F. 
Godfrey:  vice-president,  B.  C.  Godfrey; 
secretary,  R.  R.  Grossman;  treasurer,  D. 
H.  Herbster;  sales  manager,  J.  F.  Lips- 
comb. 

GOETTMANN,  O.  J.— 525  E.  Ohio  St., 
N.  S.,  Pittsburgh,  Pa.  Manufacturer  of 
low-voltage  transformers  and  steel  switch 
cabinets. 

GOETZE  GASKET  A PACKING  CO.— 
New  Brunswick,  N.  J.  Manufacturer  of 
gaskets  and  packings.  Business  established 
1887.  President,  Peter  F.  Daly;  vice-pres- 
ident and  treasurer,  Louis  W.  Conover; 
secretary  and  general  manager,  Walter 
Glerllch.  Main  office  and  factory,  Georges 
Road.  New  Brunswick,  N.  J.  Branch  office, 
242  Lafayette  St.,  New  York,  N.  Y.  Sales 
representative,  W.  H.  WIrden  Co.,  Inc.,  126 
Pine  St.,  San  Francisco,  Cal.;  94  First  St., 
Portland,  Ore.;  528  First  Ave.,  S.,  Seattle. 
Wash. 

GOETZ,  INC.,  A.  EDGAR.— 55  Barclay 
St.,  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures. 

GOETZERIT. — Trade  name  for  gaskets 
and  packing  manufactured  by  the_Goetze 
Gasket  A Packing  Co.,  Georges  Road,  New 
Brunswick,  N.  J. 

GOGGLES,  ARC-LAMP  TESTER  S',* 
WELDERS',  GRINDERS',  ETC.— Goggles 
similar  in  form  to  the  common  automobile 
type  are  extensively  used  in  industrial 
work  for  eye  protection.  For  testers  of 
arc  lamps  and  concentrated-filament  in-j 
candescent  lamps  and  for  welders  they  are 
primarily  to  protect  the  eye  from  danger- 
ous infra-red  and  ultra-violet  rays  of  the 
open  arc  and  the  high  brightness  common 
to  both  light  sources.  The  lenses  are  there- 
fore of  color  suitable  to  remove  the  dan- 
gerous rays  and  reduce  the  brightness  to 
a safe  value.  The  color  depends  upon  the 
kind  of  welding  being  done  as  a different 
glass  is  required  for  arc  and  acetylene 
sources.  Frequently  black  or  a deep  blue 
or  purple  are  used.  Grinders'  goggles  are 
of  clear  glass,  sometimes  backed  with  mica 
to  prevent  splintering,  as  their  sole  purpose 
is  to  give  the  necessary  protection  from 
flying  particles  of  the  work  or  wheel. 

Manufacturers: 

American -La France  Fire  Engine  Co.,  El- 
mira, N.  Y.  “La  France." 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Carblc  Mfg.  Co.,  Duluth,  Minn.  “Carbic." 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago.  111.  “Fyberweld,"  “Flts- 
well,"  “Kraftguard,"  “Essen tialite." 

General  Platers'  Supply  Co..  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Hardy  A Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  El.  “Harco." 


Indianapolis  Switch  A Frog  Co.,  Spring- 
field,  Ohio. 

International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System." 

Modern  Engineering  Co.,  23rd  A Walnut 
Sts.,  St.  Louis,  Mo.  "Meco." 

Safetee  Glass  Co.,  326  N.  Broad  St., 
Philadelphia,  Pa.  “Safetee  Glass." 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  “Diamond." 

Strauss  & Buegeleisen.  16  Hanover  PI., 
Brooklyn,  N.  Y.  “Resistal,"  “Ok-I- 
Cup,"  “Insula  Welda." 

Willson  Goggles,  Inc.,  Reading,  Pa. 
“Willson  Goggles." 

GOLD. — A soft,  yellow,  heavy  metal,  very 
malleable  and  ductile.  Symbol  Au;  at.  wt. 
197.2;  sp.  gr.  19.3;  m.  p.  1071°  C.;  b.  p.  2500* 
C.  It  occurs  widely  but  In  very  small 
amounts,  both  in  the  free  state  and  com- 
bined with  sulphur,  tellurium,  etc.  Gold 
ores  are  treated  principally  by  amalgama- 
tion, cyaniding,  and  chlorination.  In  amal- 
gamation the  ores  are  finely  ground  with 
the  addition  of  some  mercury,  or  passed 
over  amalgamated  plates,  the  mercury 
readily  absorbing  the  gold.  The  amalgam 
is  distilled  in  retorts,  driving  off  the  mer- 
cury and  leaving  the  gold.  In  the  cyanide 
process  the  ores  are  treated  with  very 
dilute  solutions  of  cyanide,  which  dissolve 
gold.  The  gold  Is  recovered  from  the  solu- 
tions by  precipitation  with  zinc  or  alumi- 
num, or  sometimes  by  electrodeposition. 
In  chlorination  the  ores  are  treated  with 
chlorine  in  vats  or  barrels  or  by  roasting 
the  ore  with  salt,  converting  the  gold  into 
soluble  gold  chloride,  which  may  be  leached 
from  the  ores  with  hot  water.  The  gold 
is  then  precipitated  from  the  solutions  or 
sometimes  deposited  electrolytically. 

Much  gold  is  also  recovered  in  the  elec- 
trolytic refining  of  copper  and  lead.  It  is 
usually  associated  with  the  ores  of  these 
metals  and  In  smelting  remains  with  the 
rpetal,  from  which  it  is  recovered  in  refin- 
ing. In  electrolytic  refining,  gold  and  silver 
drop  to  the  bottom  of  the  tanks  with  the 
slimes.  These  are  treated  by  boiling  with 
acid,  roasting,  and  smelting  in  small  rever- 
beratory furnaces,  yielding  dor6  metal,  a 
mixture  of  silver  and  gold.  This  is  treated 
electrolytically  to  part  the  gold  and  silver, 
as  in  the  Moebius  or  Balbach-Thum 
process,  which  see,  or  the  silver  is  dissolved 
in  nitric  acid,  the  residue  cast  into  crude 
gold  anodes  and  refined  by  the  Wohlwill 
process.  In  fire  refining  of  lead,  dor6  metal 
is  obtained  by  the  Pattinson  or  Parkes 
processes. 

The  world’s  production  of  gold  has  been 
declining  rapidly  in  recent  years,  amount- 
ing to  $350,000,000  in  1919,  compared  with 
$380,000,000  in  1918  and  the  peak  production 
of  $474,000,000  in  1912.  The  value  of  the 
metal  is  fixed  by  international  agreement 
at  the  equivalent  of  $20.67  per  troy  ounce. 
The  principal  producing  country  is  now  the 
Transvaal,  Africa,  with  $160,000,000  in  1919, 
followed  by  the  United  States  with  $59,000,- 
000,  Australia  with  $27,000,000,  and  Mexico, 
Canada,  and  many  other  countries  with 
smaller  amounts. 

GOLD, — Trade  name  for  electric  heaters, 
regulators,  switches,  thermostats,  car  ven- 
tilators, wire,  etc.,  manufactured  by  the 
Gold  Car  Heating  & Lighting  Co.,  220  36th 
St.,  Brooklyn,  N.  Y. 

GOLD  ANODES. — Gold  anodes  are  used 
for  supplying  the  gold  for  the  gold-plating 
process  used  for  plating  Jewelry,  etc.  They 
are  made  of  very  pure  gold  in  sizes  and 
shapes  suitable  to  the  character  of  the 
work  to  be  plated. 

Manufacturers: 

Bishop  & Co.  Platinum  Works,  J.,  Mal- 
vern, Pa. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 
“G.  P.  S." 

Hagstoz  & Son,  T.  B.,  709  Sansoro  St., 
Philadelphia,  Pa. 

Illinois  Smelting  A Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  III.  “XLNT." 

GOLD  BAND. — Trade  name  for  motors 
manufactured  by  the  Marchand  Electrical 
Works,  Ltd.,  55  Cote  St.,  Montreal,  Que., 
Can. 

GOLD  CAR  HEATING  A LIGHTING  CO. 

— 220  36th  St.,  Brooklyn,  N.  Y.  Manufac- 
turer of  electric  heaters,  regulators, 
switches,  thermostats,  car  ventilators,  wire, 
etc.  President,  Edward  E.  Gold;  vice-pres- 
ident and  genera]  manager,  E.  B.  Wilson; 
secretary,  C.  W.  Osborne;  treasurer,  H.  C. 
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Poillon;  sales  manager,  F.  R.  Cooper.  Main 
office  and  factory,  220  36th  St.,  Brooklyn, 
N.  Y.  Branch  office,  Canadian  Gold  Car 
Heating  A Lighting  Co.,  Ltd.,  346  St.  James 
St.,  Montreal,  Que.,  Can. 

GOLD  FOIL. — The  first  electroscopes  were 
made  with  a gold  leaf  to  hold  the  charge. 
This  was  for  many  years  (he  only  material 
used  in  these  instruments  but  more  recent- 
ly aluminum  leaf  has  come  to  be  the  more 
common  material.  Gold  leaf  is  still  used 
to  a limited  extent  in  scientific  instruments 
and  laboratory  work. 

GOLD-L  E A F ELECTROSCOPE.  — An 

electroscope  used  to  determine  the  presence 
of  an  electric  charge,  which  consists  of 
two  strips  of  gold  foil  suspended  from  a 
brass  rod  In  a glass  Jar.  Also  see  Electro- 
scopes. 

GOLD  SEAL. — Trade  name  for  lighting 
fixtures  manufactured  by  the  J.  H.  Ed- 
munds Co.,  Ltd.,  221-227  Richmond  St..  W., 
Toronto,  Ont.,  Can. 

GOLD  SEAL. — Trade  name  for  storage 

batteries  manufactured  by  the  Gold  Seal 
Storage  Battery  Co.,  Green  Bay,  Wis. 

GOLD  SEAL. — Trade  name  for  electric 

washing  machines  manufactured  by  the 

Philip  Smith  Mfg.  Co.,  Sidney,  Ohio. 

GOLD  SEAL  STORAGE  BATTERY  CO. 
— Green  Bay,  Wis.  Manufacturer  of  stor- 
age batteries.  F.  J.  Mongin,  secretary. 

GOLDBERG  OZONE  MACHINE  CO. — 800 
Fort  Wayne  Ave.,  Indianapolis,  Ind.  Manu- 
facturer of  ozonators  and  accessories. 

Business  established  1908.  Louis  Goldberg, 
owner. 

GOLDEN-ANDERSON  VALVE  SPE- 
CIALTY CO.— 1214  Fulton  Bldg.,  Pitts- 
burgh, Pa.  Manufacturer  of  valves. 

GOLDEN  GLOW. — Trade  name  for  lo- 
comotive headlights  and  projectors  manu- 
factured by  the  Electric  Service  Supplies 
Co.,  17th  & Cambria  Sts.,  Philadelphia,  Pa. 

GOLDEN  STATE. — Trade  name  for  power 
transmission  belting  manufactured  by  the 
H.  N.  Cook  Belting  Co.,  Howard  & Fre- 
mont Sts.,  San  Francisco,  Cal. 

GOLDIE  A MCCULLOCH  CO.,  LTD., 
THE. — Galt,  Ont.,  Can.  Manufacturer  of 
electric  pumps,  engines,  boilers,  transmis- 
sion machinery,  etc.  Business  established 
1849.  President  and  treasurer,  R.  O.  Mc- 
Culloch; vice-president  and  general  man- 
ager, A.  R.  Goldie;  secretary,  A.  C.  Flem- 
ing; sales  manager.  W.  G.  Bishop.  Main 
office  and  factory,  Galt,  Ont.,  Can.  Branch 
offices,  1101  Bank  of  Hamilton  Bldg.,  To- 
ronto, Ont..  Can.;  248  McDermott  Ave., 
Winnipeg,  Man.,  Can.  Sales  representa- 
tives, Ross  & Greig,  400  St.  James  St., 
Montreal,  Que.,  Can.;  Robert  Hamilton  A 
Co.,  Bank  of  Nova  Scotia  Bldg.,  Vancouver, 
B.  C.,  Can. 

GOLDMAN  SAV-A-LITE  CO.— Ill  W. 
23rd  St.,  New  York,  N.  Y.  Manufacturer  of 
sewing  machine  lights.  Business  estab- 
lished 1919.  President,  A.  Goldman. 

GOLDMARK  CO.,  THE  JAMES.— 83  War- 
ren St.,  New  York,  N.  Y.  Manufacturer 
of  commutator  lubricating  compounds. 

GOLDSMITH. — Trade  name  for  throttle 
valves  manufactured  by  the  Scott  Valve 
Mfg.  Co.,  Detroit,  Mich. 

GOLDSCHMIDT  PROCESS  OF  DETIN- 
NING. — Tinplate  scrap  or  tin  is  used  as 
anode  In  an  electrolyte  of  salt  and  caustic 
soda  solution.  The  tin  goes  into  solution, 
while  the  iron  is  not  affected.  The  tin  is 
deposited  on  the  cathode  when  the  electro- 
lyte has  reached  a moderate  concentration 
in  tin. 

GOLIATH.  — Trade  name  for  socket 
manufactured  by  Pass  & Seymour,  Inc., 
Solvay  Station.  Syracuse,  N.  Y. 

GOLIATH. — Trade  name  for  spark  plugs 
manufactured  by  the  Sharp  Spark  Plug 
Co.,  Wellington,  Ohio. 

GONGS,  ELECTRIC,  MISCELLANEOUS. 
— Electric  gongs  operate  on  the  same  prin* 
ciples  and  are  built  in  practically  the  same 
types  as  electric  bells;  in  fact,  they  are 
really,  for  the  most  part,  large  and  power- 
ful electric  bells.  There  is  no  sharp  divid- 
ing line  between  bells  and  gongs,  but  the 
latter  are  made  in  much  larger  sizes, 
ranging  In  some  cases  to  30  Ins.  in  diam- 
eter; some  types  of  relatively  small  bells 
giving  a distinctive  tone  are  also  called 
gongs.  The  vibrating  type  of  mechanism 
is  mostly  used  for  the  smaller  sizes;  single- 
stroke mechanisms  are  used  to  give  code 
signals,  especially  In  fire-alarm  systems. 
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For  the  very  large  gongs  either  electro- 
mechanical or  motor-operated  mechanisms 
are  much  used,  or  a specially  wound  vi- 
brating type  on  110  or  220-volt  circuits 
Electric  .gongs  are  us'd  mostly  in  places 
where  there  is  considerable  noise  and  a 
powerful  signal  is  necessary  if  it  is  to  be 
heard.  Railway  crossings,  factories,  schoo 
yards,  etc.,  require  gongs  or  similar  loud 
signals.  Also  see  Bells;  Horns;  Sirens; 
Whistles. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works,  3056  Lincoln  Ave., 
Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Water-tight  and  weatherproof 
types  for  industrial  and  fire  signals. — 
Adv. 

Hass  Electric  ft  Mfg.  Co..  The  R..  305  E. 
Monroe  St.,  Springfield,  111.  '‘Ideal." 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

KLAXON  CO.,  Newark,  N.  J. 

PARTRICK  ft  WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia,  Pa. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Ekla,”  "PR,"  "Eclipse." 
"Mario.” 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

GONGS,  ELECTRIC  RAILWAY  CAR.— 
Devices  consisting  of  large  metal  gongs 
and  suitable  clappers  attached  to  the  car, 
usually  under  the  platform,  and  operated 
by  foot  pressure  by  the  motorman  to  give 
warning  of  approach  of  the  car. 

Manufacturers: 

Brill  Co..  The  J.  O.,  62nd  St.  ft  Woodland 
Ave.,  Philadelphia,  Pa.  "Dedenda." 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 

Gong  Bell  Mfg.  Co..  The,  East  Hampton, 
Conn.  "Good  Service.” 

Reiter,  G.  C.,  Canton,  Ohio. 

McAvity  ft  Sons.  Ltd.,  T„  King  St.,  SL 
John,  N.  B..  Can. 

GONGS,  ELECTROMECHANICAL.  — As 
the  name  indicates  these  gongs  are  elec- 
trically controlled  but  mechanically  oper- 
ated. They  have  a spring  mechanism 
which  Is  released  by  a magnetic  trip  that 
operates  on  a very  low  current.  The  spring 
must  be  rewound  when  the  tension  is  low; 
some  gongs  are  provided  with  an  attach- 
ment which  gives  a signal  when  the  spring 
needs  rewinding  or  If  it  should  break  and 
consequently  be  out  of  operation.  They 
are  made  single-stroke  or  continuous-ring- 
ing to  suit  the  requirements  of  their  use. 
As  with  electromechanical  bells,  they  are 
used  where  it  is  desired  to  use  a very  low 
current  In  the  circuit.  Just  sufficient  to 
control  the  gong  but  insufficient  to  ring  it 
continuously  or  even  for  several  strokes. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  pages  1231- 
1234.) 

Foote.  Pierson  ft  Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Gamewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St..  Boston,  Mass. 

McFell  Signal  Co..  2857  S.  Halsted  St., 
Chicago,  111. 

Ostrander  ft  Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

Reiter,  G.  C.,  Canton,  Ohio. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  "PR.” 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

GONGS,  FIRE-ALARM,  ELECTRIC, — 
Fire-alarm  gongs  are  usually  large,  loud 
sounding  gongs  and  may  be  either  continu- 
ous-ringing or  single-stroke  for  code  sig- 
naling to  Indicate  the  source  of  the  alarm 
by  repeating  the  box  number,  etc.  The 
smaller  gongs  operate  with  a contact- 
breaking  armature  similar  to  the  ordinary 
bell  or  busier,  but  some  of  the  larger  types 
where  it  is  desirable  to  obtain  a very 
powerful  stroke  are  constructed  so  that  the 
current  through  the  coils  Is  not  broken 
until  the  hammer  strikes  the  gong.  Where 
gongs  are  mounted  out  of  doors  or  where 
they  might  be  tampered  with  they  are 
usually  protected  by  a weatherproof  casing, 
which  covers  the  mechanism  completely 


and  has  at  least  a grid  over  the  gong 
roper. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  pages  1231- 
1234.) 

Foote,  Pierson  ft  Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Gamewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St.,  Boston,  Mass. 

KLAXON  CO..  Newark,  N.  J. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  111. 

Ostrander  ft  Co.,  W.  R.,  371  Broadway, 
New  York.  N.  Y. 

PARTRICK  ft  WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia.  Pa. 

Reiter,  G.  C.,  Canton,  Ohio. 

Rope  Fire  Escape  Co.,  1626  Market  St., 
Philadelphia,  Pa. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "Faraday." 

GONGS,  UNMOUNTED.— Gongs  or  bells 
having  fancy  or  special  forms  and  tones  are 
made  by  Borne  manufacturers  who  have 
specialized  in  the  manufacture  of  bells, 
gongs  and  chimes,  and  are  intended  for 
mounting  on  electric  bell  or  gong  mechan- 
isms. Some  are  merely  large  sizes  of 
gongs  which  are  made  up  to  24  ins.  (or 
even  larger)  in  diameter,  while  others  give 
a much  richer  tone  than  the  ordinary  by 
using  a special  design  and  a different  alloy 
or  better  grade  of  bell  metal.  Among  the 
special  forms  are  such  gongs  as  used  on 
cow,  sleigh,  tea,  garland  and  dome  bells. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  pages  1231- 
1234.) 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

East  Hampton  Bell  Co.,  The,  East  Hamp- 
ton, Conn. 

Gong  Bell  Mfg.  Co.,  The,  East  Hampton, 
Conn. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  126  Amory  St.,  Boston,  Mass. 

PARTRICK  ft  WILKINS  CO.,  61  N.  7th 
St.,  Philadelphia,  Pa. 

Reiter,  G.  C.,  Canton,  Ohio. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  "PR." 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury.  Conn. 

GOOD  MFG.  CO.,  THE.— 180  N.  Wells  St., 
Chicago,  111.  Manufacturer  of  insulating 
materials,  cartons,  coils,  etc. 

GOOD  POLES  QUICK.— Trade  name  for 
cedar  poles  manufactured  by  the  Lindsley 
Bros.  Co.,  Peyton  Bldg.,  Spokane,  Wash. 

GOOD  SERVICE. — Trade  name  for  foot 
gongs  for  cars,  patrol  wagons,  ambulances, 
etc.,  made  by  the  Gong  Bell  Mfg.  Co.,  East 
Hampton,  Conn. 

GOODALL  RUBBER  CO„  INC.— Phila- 
delphia, Pa.  Manufacturer  of  belting,  gas- 
kets, tubes,  sheets,  tape  and  other  rubber 
products.  Business  established  1905.  Pres- 
ident. H.  W.  Goodall;  vice-president,  F.  B. 
Williamson,  Jr.;  secretary  and  treasurer, 
A.  W.  Swartz.  Main  office,  11th  ft  Race 
Sts.,  Philadelphia,  Pa.  Branch  offices  and 
warehouses,  38  Vesey  St.,  New  York,  N.  Y.; 
112  W.  Pratt  St..  Baltimore,  Md.;  632  4th 
Ave.,  Pittsburgh,  Pa. 

GOODELL- PRATT  CO.— Greenfield,  Mass. 
Manufacturer  of  electricians’  and  mechan- 
ics' tools.  Business  established  1888.  Main 
office,  Greenfield,  Mass.  Factories,  Green- 
field, Mass.,  Shelburne  Falls,  Mass.  Branch 
offices  and  warehouses,  107  Lafayette  St., 
New  York.  N.  Y.;  38  N.  Clinton  St.,  Chi- 
cago, m. 

GOODMAN  LUMBER  CO.— Goodman. 
Wis.  Manufacturer  of  cedar  poles  ar’ 
posts. 

GOODMAN  MFG.  CO.  — Chicago,  111. 
Manufacturer  of  electric  coal  mining  ma- 
chines, locomotives  and  mining  supplies. 
President,  Frank  S.  Washburn;  vice-presi- 
dents, Charles  H.  Strawbrldge,  Charles  A. 
Pratt;  secretary  and  treasurer,  Fred  H. 
Johnston.  Main  office  and  factory,  Halsted 
St.  ft  48th  PI.,  Chicago,  111.  Branch  offices, 
511  5th  Ave.,  New  York,  N.  Y.;  Farmers 
Bank  Bldg.,  Pittsburgh,  Pa.;  317  Sycamore 
St.,  Cincinnati,  Ohio;  Union  Bldg.,  Charles- 
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ton,  W.  Va.;  Boatmen's  Bank  Bldg.,  St. 
Louis,  Mo.;  Boston  Bldg.,  Denver,  Colo.; 
Brown -Marx  Bldg.,  Birmingham,  Ala.;  676 
1st  Ave.,  S.,  Seattle,  Wash. 

GOODRICH- — Trade  name  for  tires  manu- 
factured by  the  B.  F.  Goodrich  Rubber  Co., 
Akron,  Ohio. 

GOODRICH  RUBBER  CO.,  B.  F.— Akron, 
Ohio.  Manufacturer  of  tires,  rubber  sheets, 
rods,  tubing,  linemen's  gloves  and  boots, 
battery  jars  and  covers  and  other  rubber 
products.  President,  B.  G.  Work.  Main 
office  and  factory,  Akron,  Ohio.  Branch 
office,  1925  S.  Michigan  Ave.,  Chicago,  111. 

GOODWILL. — Trade  name  for  electric 
heating  pads  manufactured  by  the  Goodwill 
Electric  Co.,  59  E.  Vail  Buren  St.,  Chicago, 

GOODWILL  ELECTRIC  CO.  — Chicago. 
111.  Manufacturer  of  electric  heating  pads. 
Business  established  1916.  President,  Wal- 
ter Richmond;  secretary  and  treasurer,  J. 
Elliott  Jenkins.  Main  office,  59  E.  Van 
Buren  St.,  Chicago,  111.  Branch  office,  70 
5th  Ave.,  New  York,  N.  Y. 

GOODYEAR  RUBBER  CO.— New  York. 
N.  Y.  Manufacturer  of  electricians'  and 
linemen’s  rubber  gloves.  E.  S.  Lyons,  man- 
ages. Main  office,  787-789  Broadway,  New 
York.  N.  Y.  Factories,  Middletown,  Conn.; 
Lambertville,  N.  J.;  New  York,  N.  Y. 
Branch  offices,  St.  Louis.  Mo.;  Kansas  City, 
Mo.;  Milwaukee,  Wis.;  189  W.  Madison  St.. 
Chicago,  III. 

GOODYEARITE. — Trade  name  for  as- 
bestos sheet  packing  manufactured  by  the 
Goodyear  Tire  ft  Rubber  Co.,  1144  E.  Mar- 
ket St.,  Akron,  Ohio. 

GOODYEAR  TIRE  ft  RUBBER  CO.— Ak- 
ron, Ohio.  Manufacturer  of  tires  and  other 
rubber  products.  Business  established  1898. 
President  and  general  manager,  F.  A.  Sei- 
berling;  vice-presidents,  C.  W.  Seiberling, 
G.  M.  Stadelman,  P.  W.  Litchfield;  secre- 
tary and  treasurer,  W.  E.  Palmer;  sales 
manager,  L.  C.  Rockhill.  Main  office,  1144 
E.  Market  St.,  Akron,  Ohio.  Factories. 
Akron,  Ohio;  Los  Angeles.  Cal.;  Goodyear, 
Conn.;  Goodyear  and  Litchfield,  Ariz.;  To- 
ronto and  Bowman vllle,  Canada. 

GOOSENECKS,  STREET  LAMP.— The 
gooseneck  is  a simple  and  graceful  form  of 
lighting  fixture  frequently  used  for  outdoor 
lamps.  It  consists  of  a sweeping  bend  like 
the  letter  J inverted,  and  may  be  mounted 
on  top  of  an  ornamental  post,  or  fastened 
at  the  side  of  the  pole  (as  in  combination 
trolley  and  lighting  poles),  or  fastened  to  a 
building  on  either  side  of  the  entrance  or 
to  the  portal  columns  of  an  entrance  gate- 
way. The  gooseneck  may  be  highly  orna- 
mental. in  which  case  it  is  sometimes  called 
a "bishop’s  crook." 

Manufacturers: 

Dunlap  Co.,  John,  Carnegie.  Pa.  "J-D." 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton,  Ohio. 

HUBBARD  ft  CO..  6301  Butler  St.,  Pitts- 
burgh, Pa. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Piper  Co.,  Ltd.,  The  Hiram  L.,  75  St 
Remi  St.,  Montreal,  Que.,  Can. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  l a.  (See  display 
adv.  pages  1396-1402.) 

GORDON. — Trade  name  for  switches,  cut- 
out bases  and  receptacles  manufactured  by 
the  Gordon  Electric  Mfg.  Co.,  Waterville, 
Conn. 

GORDON. — Trade  name  for  wet  batteries 
manufactured  by  the  Waterbury  Battery 
Co.,  30  Church  St.,  New  York,  N.  Y. 

GORDON  ELECTRIC  MFG.  CO.,  THE.— 
Waterville,  Conn.  Manufacturer  of 
switches,  cutout  bases  and  receptacles. 
Business  established  1915.  President  and 
general  manager,  Ira  R.  Seltzer. 

GOSHEN  LIGHTNING  ROD  CO.— 
Goshen,  Ind.  Manufacturer  of  lightning 
rods  and  fixtures.  Business  established 
1909.  A.  G.  Hoovens,  owner. 

GOSHEN  NOVELTY  ft  LAMP  CO.— 

Goshen,  Ind.  Manufacturer  of  electric 
lamps. 

GOSS  PRINTING  PRESS  CO.,  THE.— 
Chicago,  111.  Manufacturer  of  motor-driven 
printing  presses.  President  and  general 
manager,  George  A.  Eddy;  vice-president 
and  sales  manager,  M.  L.  Redfleld;  secre- 
tary, F.  J.  Halsey;  treasurer,  J.  J.  Walser. 
Main  office  and  factory,  1635  S.  Paulina  SL, 
Chicago,  111.  Branch  offices,  220  W.  42nd 
St.,  New  York,  N.  Y.  . 
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GOTTSCHALK  MFG.  CO.,  JOHN  W.— 
Lehigh  Ave.  & Mascher  St.,  Philadelphia, 
Pa.  Manufacturer  of  wires  and  cords. 
Business  established  1911.  President, 
Christopher  Huber;  vice-president,  Freder- 
ick C.  Yockel;  secretary,  Charles  L.  G!anz; 
treasurer  and  general  manager,  John  W. 
Gottschalk. 

GOULD. — Trade  name  for  electric  Ironing 
machines  manufactured  by  the  Gould  Ap- 
pliance Co.,  Inc.,  7 W.  42nd  St.,  New  York, 
N.  Y. 

GOULD  A EBERHARDT.— Newark,  N.  J. 
Manufacturers  of  gear  cutting  machinery. 
Business  established  1833.  President  and 
general  manager,  Frederick  L.  Eberhardt; 
vice-president  and  treasurer,  Ulrich  Eber- 
hardt; secretay,  H.  Ezra  Eberhardt. 

GOULD-ANDERSON.— Trade  name  for 
adjustable  lighting  fixtures  manufactured 
by  the  Franklin  Specialty  Mfg.  Co.,  540 
W.  58th  St.,  New  York,  N.  Y. 

GOULD  APPLIANCE  CO.,  INC.— 7 W. 
42nd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  ironing  machines.  Business 
established  1920.  President  and  general 
manager,  Benjamin  Gould;  vice-president, 
S.  Bischoff;  secretary,  M.  Gould;  sales  man- 
ager, J.  Sears.  ^ 

GOULD  STORAGE  BATTERY  CO.— New 
York,  N.  Y.  Manufacturer  of  storage 
batteries.  President,  Charles  A.  Gould; 
vice-president  and  general  manager,  Wil- 
liam S.  Gould;  secretary,  Charles  A.  Gould, 
Jr.  Main  office,  30  E.  42nd  St.,  New  York, 
N.  Y.  Factory,  Depew,  N.  Y.  Branch  of- 
fices, 225  E.  22nd  St.,  Chicago,  111.;  Cass  & 
Sibley  Sts.,  Detroit,  Mich.;  1660  Pine  St., 
San  Francisco,  Cal. ; 1st  National  Bank 
Bldg.,  Huntington,  W.  Va. 

GOULDS  MFG.  CO.,  THE.— Seneca  Falls, 
N.  Y.  Manufacturer  of  electric  pumps  and 
hydraulic  machinery.  Business  established 
1848.  President,  N.  J.  Gould;  vice-presi- 
dents, C.  W.  Colby,  W.  D.  Pomeroy,  W.  E. 
Dickey;  -secretary.  H.  S.  Fredenburgh; 
treasurer,  E.  W.  Medden;  general  manager. 
W.  D.  Pomeroy;  sales  manager,  E.  S.  Jeni- 
son.  Main  office  and  factory,  Seneca  Falls, 
N.  Y.  Branch  offices  and  warehouses,  58 
Pearl  St.,  Boston,  Mass.;  16  Murray  St., 
New  York,  N.  Y.;  Ill  N.  3rd  St.,  Philadel- 
phia, Pa.;  12-14  S.  Clinton  St.,  Chicago,  111. 
District  offices,  636  Oliver  Bldg.,  Pittsburgh, 
Pa.;  Citizens  & Southern  Bank  Bldg.,  At- 
lanta, Ga.;  804  Dime  Bank  Bldg.,  Detroit, 
Mich.;  1001  Carter  Bldg.,  Houston,  Tex. 

GOVERNOR. — A mechanism  used  to 
regulate  and  control  the  speed  of  machin- 
ery- It  is  usually  called  by  the  name  of 
the  machine  It  regulates,  such  as  steam- 
turbine  governor,  hydraulic-turbine  gover- 
nor, engine  governor,  etc. 

GOVERNORS,  COMPRESSOR  OR  PRES- 
SURE PUMP. — Electric  pressure  governors 
are  either  of  the  diaphragm  type  or  gage 
type.  The  diaphragm  type  consists  of  a 
metal  or  rubber  diaphragm,  to  which  the 
operating  mechanism  is  connected.  The 
motion  of  the  diaphragm  is  opposed  by  a 
spring,  by  means  of  which  the  operating 
points  of  the  regulator  are  adjusted.  As 
the  pressure  rises  the  spring  is  compressed 
until,  at  the  pressure  for  which  the  gover- 
nor is  set,  the  electrical  circuit  is  opened 
and  the  motor  stopped.  In  the  same  way 
the  motor  is  restarted  when  the  lower 
limit  is  reached.  Governors  of  this  type 
may  control  the  motor  directly,  or  control 
the  operation  of  an  automatic  starter.  The 
gage  type  regulator  is  merely  a contact- 
making pressure  gage.  At  the  lower  limit 
the  gage  needle  touches  a contact  button 
and  causes  a relay  to  close,  which  in  turn 
controls  the  automatic  starter  for  the 
motor.  At  the  upper  limit,  the  needle 
touches  another  contact  which  short-cir- 
cuits the  relay  and  causes  it  to  open  and 
stop  the  motor.  (Also  see  Controllers, 
compressor  and  pump,  automatic). 

Manufacturers: 

Allis-Chalmer8  Mfg.  Co.,  Milwaukee,  Wis. 

Burrows  Mfg.  Co.,  York,  Pa.  “Burrows.’* 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westlnghouse.” 

Chaplin  Fulton  Mfg.  Co.,  The,  28-34  Penn 
Ave.,  Pittsburgh,  Pa. 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Pressure  Regu- 
lators of  the  diaphragm  type  are  made 
for  use  with  motor-driven  pumps  on 
systems  handling  air,  gas,  water  or  any 
fluid  not  injurious  to  the  rubber  dia- 
phragm. Regulators  of  the  gage  type 
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are  used  as  an  automatic  means  of 
controlling  the  pilot  circuits  of  auto- 
matic starters  used  with  motors  oper- 
ating pumps,  compressors,  etc.  See 
display  adv.  pages  1225-1230. — Adv. 

Davis  Regulator  Co.,  G.  M.,  420  Milwau- 
kee Ave.,  Chicago,  111.  “Davis.” 

Decatur  Pump  & Mfg.  Co.,  634  E.  Cerro 
Gordo  St.,  Decatur,  111. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago.  111. 

Fisher  Governor  Co.,  The,  Marshalltown, 
Iowa.  “Fisher.” 

Flint  & Walling  Mfg.  Co.,  Kendallville, 
Ind.  “Hoosler.” 

Foster  Engineering  Co.,  109-117  Monroe 
St.,  Newark,  N.  J. 

Gardner  Governor  Co.,  The,  1 Williamson 
St.,  Quincy,  111. 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

Kitts  Mfg.  Co.,  Oswego,  N.  Y.  “Kitts.” 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Mason  Regulator  Co.,  1190  Adams  St., 
Dorchester  Center,  Boston,  Mass. 

National  Brake  & Electric  Co.,  Ft.  Belle- 
view  Pi.,  Milwaukee,  Wis. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

S-C  Regulator  Mfg.  Co.,  The,  Fostoria, 
Ohio.  “S-C.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-  Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

United  States  Air  Compressor  Co.,  6300 
Harvard  Ave.,  Cleveland,  Ohio. 
“Usaco.” 

Westlnghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

GOVERNORS,  ELECTRIC  ORGAN.— To 
obtain  proper  operation  of  an  organ  the  air 
pressure  must  be  very  constant.  As  most 
large  organ  blowers  are  electrically  driven 
the  pressure  is  usually  controlled  through 
control  of  the  driving  motor.  The  governor, 
acting  as  motor  controller,  starts  and  stops 
the  motor  as  the  lower  and  upper  operat- 
ing limits  of  the  air  pressure  are  passed, 
thereby  maintaining  the  pressure  between 
these  predetermined  limits.  The  governing 
device  is  practically  the  same  as  that  used 
on  other  air  compressors  or  pressure 
pumps. 

Manufacturer*: 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111.  (See 
display  adv-.itisement  on  page  1286.) 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

GOVERNORS,  ELECTRIC  PUMP.— For 
governors  of  the  diaphragm  or  gage  type, 
see  Governors,  compressor  or  pressure 
pump.  For  governors  of  the  float- switch 
type,  see  Switches,  tank  or  float.  Also  see 
Controllers,  compressor  and  pump,  auto- 
matic. 

GOVERNORS,  ENGINE.— Engine  gover- 
nors are  almost  always  of  the  centrifugal 
flyball  type  and  are  connected  through 
either  suitable  belting  or  gearing  to  the 
main  shaft.  As  the  speed  of  the  engine 
increases  the  rotating  balls  spread  out  and 
thus  operate  the  spindle  to  which  they  are 
connected.  This  actuates  a throttling 
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valve  to  increase  or  decrease  the  admission 
of  steam  and  thus  to  control  the  speed. 
Some  engine  governors  are  very  complete 
and  permit  adjustments  for  the  desired 
speed  to  be  made  while  they  are  in  opera- 
tion, and  they  also  permit  a wide  range 
of  adjustment. 

Manufacturers: 

Judson  Governor  Co.,  The,  Rochester, 
N.  Y.  “New  Judson,”  “Judson.” 

Pickering . Governor  Co.,  The,  Portland, 
Conn.  “Pickering.” 

GOVERNORS,  HYDRAULIC-TURBINE. 
— Governors  regulating  the  speed  of 
hydraulic  turbines  generally  operate  by 
opening  or  closing  the  regulating  gates, 
thus  varying  the  amount  of  water  supplied 
to  the  wheel,  although  for  tangential 
wheels  the  regulation  is  secured  by  means 
of  the  nozzles.  In  the  first  type,  because 
of  the  large  force  required  to  move  the 
turbine  gates,  a relay  is  used,  which  per- 
mits employment  of  an  independent  source 
of  energy  for  moving  the  gates,  controlled 
in  its  application  by  the  centrifugal  gover- 
nor balls.  If  the  gate-moving  power  is 
transmitted  from  the  water  wheel  by  pul- 
leys, gears,  etc.,  it  is  called  a mechanical 
governor.  Hydraulic  governors  are  those 
in  which  the  gate  mechanism  is  operated 
by  the  pressure  of  water  from  the  pen- 
stock or  by  means  of  oil  supplied  under 
high  pressure. 

Manufacturers: 

Cramp  & Sons  Ship  & Engine  Building 
Co.,  William,  L P.  Morris  Dept.,  Rich- 
mond & Norris  S£s.,  Philadelphia,  Pa. 
“I.  P.  Morris.” 

Leffel  & Co.,  The  James,  426  East  St., 
Springfield,  Ohio. 

Pel  ton  Water  Wheel  Co.,  19th  & Harrison 
Sta.  San  Francisco,  Cal. 

S-C  Regulator  Mfg.  Co.,  The,  Fostoria, 
Ohio.  “S-C.” 

Woodward  Governor  Co.,  240  Mill  St.. 
Rockford,  111. 

GOVERNORS,  STEAM  TURBINE.— 
Large  steam  turbines,  such  as  those  used 
for  driving  turbogenerators,  generally  have 
their  speed  controlled  by  a relay  governor 
of  the  hydraulic  type.  These  consist  of  a 
cylinder  to  which  oil  under  pressure  is  fed 
through  a pilot  valve  under  the  control  of 
the  main  governor.  The  piston  rod  of  the 
cylinder  actuated  by  the  oil  operates  the 
main  steam  valve  of  the  turbine.  The  ac- 
tion of  the  oil  in  the  cylinder  is  controlled 
in  various  ways,  one  form  of  which  has  a 
centrifugal  flyweight  governor  that  over- 
comes a spring  and  operates  a relay 
plunger  which  admits  oil  to  the  cylinder. 
Other  forms  operate  on  a somewhat  similar 
principle,  all  * controlling  a pilot  valve  or 
plunger  which  In  turn  controls  the  flow  of 
oil. 

GOWANU8. — Trade  name  for  belt  lacing 
manufactured  by  the  Charles  A.  Schieren 
Co.,  30-38  Ferry  St.,  New  York,  N.  Y. 

G.  P.  S. — Trade  name  for  electroplaters' 
supplies  manufactured  by  the  General  Plat- 
ers' Supply  Co.,  Inc.,  489-493  Broome  St., 
New  York,  N.  Y. 

G-R. — Trade  name  for  feed  water  heaters 
manufactured  by  the  Griscom-Russell  Co., 
2141  West  St.  Bldg.,  New  York,  N.  Y. 

QRABAPHONE. — Trade  name  for  hand 
telephone  set  manufactured  by  the  Kellogg 
Switchboard  & Supply  Co.,  Adams  & Aber- 
deen Sts.,  Chicago,  m. 

GRABLER  MFG.  CO.,  THE.— Cleveland, 
Ohio.  Manufacturer  of  conduit  fittings. 

GRABO  MACHINE  WORKS,  E.  O ISO- 

182  Centre  St.,  New  York,  N.  Y.  Manufac- 
turer of  motor-driven  saws. 

GRA-D. — Trade  name  for  lighting  fixture, 
especially  for  hospitals,  made  by  the  M.  J. 
Grady  Fixture  Mfg.  Co.,  608  1st  Ave.,  N., 
Minneapolis,  Minn. 

GRADIENT,  ELECTRICAL  OR  POTEN- 
TIAL.— The  rate  of  increase  or  decrease  of 
a variable  magnitude  or  of  the  curve  that 
represents  it.  This  last  application  is  made 
to  varying  electrical  potentials  or  currents 
to  designate  the  rate  of  change. 

GRADY  FIXTURE  MFG.  CO.— 608  1st 
Ave.,  N.,  Minneapolis.  Minn.  Manufacturer 
of  lighting  fixtures.  M.  J.  Grady,  owner. 

GRAHAM. — Trade  name  for  twist  drills 
maufactured  by  the  Detroit  Twist  Drill 
Co..  Fort  St.,  W.,  at  14th  St.,  Detroit,  Mich. 

GRAHAM  A CO.,  JAMES.— 293  Wooster 
St.,  New  Haven.  Conn.  Manufacturers  of 
metal  castings,  journal  bearings  and  bab- 
bit metal.  Business  established  1861.  Part- 
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nership,  Charles  E.  Graham  and  A.  L. 
Shutter. 

GRAHAM  ROLLER  BEARING  CORP 

Coudersport.  Pa.  Manufacturer  of  bearings 
and  automobile  wrenches.  President.  Scott 
H.  Penfleld;  vice-president  and  general 
manager.  B.  C.  Davis:  secretary  and  treas- 
urer, Fletcher  Goodwill. 

GRAKNIGHT  AND  GRAKNIGHT 
DYNAMO. — Trade  name  for  leather  belting 
manufactured  by  the  Graton  & Knight  Mfg. 
Co.,  356  Franklin  St.,  Worcester,  Mass. 

GRAM. — The  unit  of  mass  in  the  metric 
system.  Commonly  abbreviated  g. ; ig.= 
0.002205  lb.  (avoirdupois).  The  kilogram, 
which  equals  1000g..  is  more  commonly 
used  as  the  commercial  unit. 

GRAM-ATOM.  — A gram-atom  is  that 
number  of  grams  of  an  element  which  is 
equal  to  the  atomic  weight.  Similarly  a 
gram-molecule  is  the  number  of  grams  of  a 
substance  which  . is  equal  to  its  molecular 
weight.  Thus  a granatom  of  oxygen  (0)  = 
16  g. : but  a gram-molecule  of  oxygen 
(Os)  =32  g. 

GRAMME  ARMATURE  WINDING.— A 

Gramme  armature  or  ring  armature  con- 
sists of  a laminated  iron  ring,  which  serves 
as  the  core,  and  the  winding  of  insulated 
copper  wire  wound  uniformly  around  the 
ring  both  on  the  inside  and  outside.  At 
equal  intervals  on  the  winding  taps  are  led 
out  and  connected  to  the  commutator  seg- 
ments. Half  of  the  winding,  being  on  the 
inside  of  the  ring,  does  not  cut  the  mag- 
netic field  in  a generator  and  is  practically 
useless.  'This  type  of  winding  is  therefore, 
now  confined  practically  to  toy  motors:  it 
was  widely  used  in  the  early  forms  of 
dynamoelectric  machines. 

GRAND  LEDGE  CLAY  PRODUCT  CO.— 
Grand  Ledge.  Mich.  Manufacturer  of 

underground  clay  conduit.  Business  estab- 
lished 1906.  President,  A.  R.  Gillies:  secre- 
tary, treasurer  and  general  manager,  F.  A. 
Taber. 

GRAND  RAPIDS  GAS  ENGINE  CO.— 
Grand  Rapids,  Mich.  Manufacturer  of 

gasoline  and  kerosene  engines.  Business 
established  1893. 

GRAND  RAPIDS  GRINDING  MACHINE 

CO. — Grand  Rapids.  Mich.  Manufacturer 
of  motor-driven  grinding  machinery.  Pres- 
ident and  treasurer,  S.-  Owen  Livingston; 
vice-president,  J.  DeKoning. 

GRAND  RAPIDS  SHOW  CASE  CO.— 
Grand  Rapids.  Mich.  Manufacturer  of 

show  cases  and  wall  cases  for  electrical 
stores. 

GRANDEN  ELECTRIC  CO.— 1511  Howard 
St.,  Omaha,  Neb.  Manufacturer  of  port- 
able lamps  and  lighting  fixtures.  Pres- 
ident, Charles  A,  Granden;  vice-president, 
J.  L.  Archer:  secretary,  D.  L.  Jones;  treas- 
urer, R.  J.  Pugsley. 

GRANGER’S. — Trade  name  for  medical 
batteries  manufactured  by  the  Frank  S. 
Betz  Co.,  Hoffman  St.,  Hammond.  Ind. 

GRANITE-OAK. — Trade  name  for  leather 
belting  manufactured  by  George  Rahmann 
& Co.,  31  Spruce  St.,  New  York,  N.  Y. 

GRANITE  STATE  MICA  CO.— East 
Cambridge.  Mass,  Manufacturer  of  ground 
mica. 

GRANT  GEAR  WORKS,  INC.— 151  Pearl 
St.,  Boston,  Mass.  Manufacturer  of  gears, 
pinions,  sprockets  and  chains.  Business 
established  1878.  President,  E.  A.  Bailey; 
treasurer  and  general  manager,  J.  J.  Lan- 
non. 

GRANT  MFG.  CO.— 208  N.  Wells  St.,  Chi- 
cago. 111.  Manufacturer  of  egg  testers  and 
candlers.  President  and  treasurer,  J.  R. 
Grant;  secretary,  R.  H.  Grant. 

GRANULAR  CARBON.— Grains  of  carbon 
made  from  anthracite  and  used  in  tele- 
phone transmitters  to  give  a varying  re- 
sistance between  electrodes,  corresponding 
to  the  voice  waves.  For  manufacturers, 
see  Carbon,  granular,  for  telephone  trans- 
mitters. 

GRAPHIC  METERS.— See  Instruments, 
electric,  curve  drawing,  graphic  recording 
or  printing. 

GRAPHITE. — A form  of  carbon  occurring 
in  nature  in  either  crystalline  or  amorphous 
form,  and  also  produced  artificially  by  elec- 
tric-furnace conversion  of  anthracite  or 
coke.  When  native,  it  Is  also  called  plum- 
bago. It  is  used  for  the  manufacture  of 
graphite  crucibles,  for  electrodes  in  electro- 
lytic cells,  for  lubricating  grease,  for  lead 
pencils,  anticorrosion  paints,  etc.  Natural 


graphite  Is  recovered  by  dry  or  wet  concen- 
tration of  the  ore.  There  are  many  produc- 
ing countries,  the  leading  ones  being 
Ceylon,  Madagascar,  Austria,  Bavaria,  and 
Italy.  The  normal  world’s  production  is 
about  150,000  tons  per  year.  The  United 
States  produced  about  12,000  tons  in  1918, 
but  only  about  4000  tons  annually  just  be- 
fore the  war. 

Artificial  graphite  is  made  by  the  Ache- 
son  Graphite  Co.  at  Niagara  Falls,  to  the 
amount  of  6000  or  7000  tons  per  year.  The 
artificial  product  is  turned  out  in  powdered 
form^  for  many  purposes,  but  is  little  used 
in  crucible  manufacture.  The  furnace  for 
the  production  of  powdered  graphite  is 
similar  to  the  carborundum  furnace,  the 
charge  consisting  of  anthracite  or  petro- 
leum coke  and  a small  amount  of  a metallic 
oxide  which  acts  as  a catalytic  agent  for 
the  conversion,  probably  through  the 
formation  of  a carbide  of  the  metal  at  a 
high  temperature,  which  decomposes  at  a 
still  higher  temperature,  yielding  graphite. 

For  making  electrodes,  motor  brushes 
and  similar  articles,  powdered  petroleum 
coke  is’  compressed  and  molded  into  the 
desired  shape  with  a binder  of  tar  or  pitch 
and  an  oxide  catalyser  and  baked.  They 
are  then  placed  in  a furnace  similar  to 
that  used  for  powdered  graphite,  but  with- 
out core,  the  articles  themselves,  arranged 
transversely  across  the  furnace  at  right 
angles  to  the  flow,  carrying  the  current. 
They  are  separated  by  layers  of  granulated 
coke. 

GRAPHITE  BRUSHES.  — See  Brushes, 
carbon  and  graphite. 

GRAPHITE  FOR  LUBRICATION.— 

Graphite  for  lubrication  is  of  two  forms, 
natural  and  artificial.  The  natural  form  as 
mined  contains  impurities  injurious  to  Its 
lubricating  properties.  These  are  removed 
by  air  or  liquid  washing  processes.  Artifi- 
cial or  deflocculated  graphite  is  an  electric 
furnace  product  of  great  purity.  The  raw 
materials  are  placed  in  the  furnace  and  the 
temperature  raised  to  such  a degree  that 
all  the  impurities  are  removed  by  volitaliza- 
tion.  Graphite  in  a flake  form  is  sometimes 
used  for  low -speed  work  where  the  load 
carried  is  very  high.  For  general  lubricat- 
ing purposes  the  powdered  forms  are  mixed 
with  oil  or  water,  or  blended  with  grease. 
Unless  the  graphite  is  very  pure,  it  pro- 
duces some  abrasion;  this  is  due  to  the 
grjtty  nature  of  the  impurities.  Pure 
graphite,  especially  the  electrically  pre- 
pared variety,  has  no  abrading  action  and 
is  an  ideal  lubricant. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls, 
N.  Y. 

Acheson  Oildag  Co.,  Port  Huron,  Mich. 
Allen  Crucible  Co.,  714  60th  Ave.,  Oak- 
land, Cal. 

American  Oil  Corp.,  172  S.  Water  St., 
Jackson.  Mich.  “American,”  "Am- 
ollco,’’  “Amoco.” 

Dixon  Crucible  Co.,  Joseph,  Jersey  City, 
N.  J. 

Franklin  Oil  Works.  Franklin,  Pa. 

Illinois  Smelting  & Refining  Co.,  410  N. 

Peoria  St.,  Chicago,  111.  “XLNT.” 
International  Carbon  Products  Co.,  Inc., 
230  W.  13th  St.,  New  York,  N.  Y. 
“Electrophite.” 

Pettinos,  George  F.,  Real  Estate  Bldg., 
Philadelphia,  Pa.  “Paragon.” 

Randall  Graphite  Products  Corp.,  711-721 
Fulton  St..  Chicago,  111. 

GRAPHITE,  MISCELLANEOUS.— Graph- 
ite, either  pure  or  in  carbon  mixes,  is 
molded  or  shaped  by  dies  into  blocks,  rods, 
tubes,  and  sticks  for  electrodes  (furnace 
and  electrolytic  work),  brushes,  rheostats, 
contacts,  pyrometer  tubes,  muffles,  cruci- 
bles and  pencils.  The  powdered  form,  aside 
from  use  for  lubrication  (see  above),  is 
used  In  foundry  facing  and  wash  com- 
pounds and  as  an  ingredient  in  dry-cell  fill- 
ers, rustproof  paints  and  certain  boiler 
compounds.  Also  see  Brushes,  carbon  and 
graphite;  Disks,  graphite  resistance;  Elec- 
trodes, furnace;  Electrodes,  electrolytic 
cell. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls. 
N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City 
N.  J. 

Huff  Electrostatic  Separator  Co.,  Box  66 
Arlington,  Mass.  “Electrophite.” 

Illinois  Smelting  & Refining  Co.,  410  N. 
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Peoria  St..  Chicago,  111.  “XLNT.” 
International  Carbon  Products  Co.,  Inc., 
230  W.  13th  St„  New  York,  N.  Y. 
“Electrophite.” 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  “Inco  Products.”  (See  dis- 
play advertisement  on  page  1320.) 
Ohio  Carbon  Co.,  The,  8219  Almira  Ave., 
Cleveland,  Ohio.  “Ohio.” 

Pettinos,  George  F.,  Real  Estate  Bldg., 
Philadelphia,  Pa.  “Paragon.” 

GRAPHOMETER. — Trade  name  for 
graphic  recording  demand  meter  manufac- 
tured by  the  Mlnerallac  Electric  Co.,  1045 
Washington  Blvd.,  Chicago,  111. 

GRAPHON. — Trade  name  for  insulating 
paint  manufactured  by  the  Dielectric 
Mfg.  Co.,  St.  Louis,  Mo. 

GRAPHOSCOPE  MFG.  CO.— 49  Mechanic 
St.,  Newark,  N.  J.  Manufacturer  of  motion 
picture  machines  and  accessories.  Presi- 
dent, A.  K.  Baylor:  vice-president,  J.  R. 
White:  secretary,  H.  K.  Dodd;  treasurer, 
C.  P.  Hall. 

GRAPNEL. — A pronged  Instrument  use- 
ful in  grappling,  as  in  searching  for  and 
seizing  a submarine  cable  or  other  object 
under  water. 

GRASSELLI  CHEMICAL  CO.,  THE 

Cleveland,  Ohio.  Producer  of  chemicals. 

GRATE  SURFACE. — Grate  surface  in  a 
furnace  is  any  surface  upon  which  coal  is 
being  burned.  In  hand-fired  furnaces  it  is 
merely  the  total  area  of  the  grate,  which 
usually  Is  horizontal.  With  automatic 
stokers  the  value  is  harder  to  determine  as 
part  of  the  surface'may  be  used  exclusively 
for  coking,  or  part  for  accumulating  clinker 
and  ash.  or  the  grate  may  not  be  horizon- 
tal. The  ratio  of  heating  surface  to  grate 
surface  Is  not  considered  as  important  now 
as  formerly  and  recent  installations  show 
this  ratio  to  have  decreased  to  about  30  to 
1 instead  of  the  60  to  1 that  was  at  one 
time  considered  to  be  good  practice. 

GRATES  FOR  BOILER  FURNACES. — 

Grates  for  boiler  furnaces  are  divided  into 
several  types.  In  ordinary  hand-fired  fur- 
naces they  are  a separate  and  distinct  part 
of  the  furnace.  In  these  cases  they  are 
not  always  made  by  the  boiler  manufac- 
turer, but  are  cast  in  local  foundries  or 
made  in  other  factories.  When  automatic 
stokers  are  used  the  grate  is  usually  an 
Integral  part  of  the  stoker  and  is  generally 
furnished  by  the  stoker  manufacturer.  In 
case  of  grate  burnouts  or  necessary  repairs 
to  the  grates  the  stoker  manufacturer  gen- 
erally must  carry  a stock  of  grates  for 
immediate  supply. 

Chain  grates  are  probably  the  most  popu- 
lar form  of  grate  for  use  In  automatic 
stokers.  In  these  cases  the  entire  grate 
and  driving  mechanism  Is  mounted  on  a 
permanent  truck  and  may  readily  be  re- 
moved from  the  boiler.  Overfeed  step 
grates  are  also  used.  With  these  the  coal 
is  pushed  in  at  the  top  of  the  grate,  which 
slopes  downward,  and  is  fed  downward 
progressively  by  the  movement  of  the  grate 
bars  aided  by  gravity.  In  the  sprinkling 
type  of  stoker  the  grate  is  generally  sepa- 
rate and  the  coal  is  sprinkled  uniformly 
over  the  entire  area  by  revolving  spreaders. 
Manufacturers: 

Automatic  Furnace  Co.,  The,  1st  & 
Harshman  Sts.,  Dayton,  Ohio.  “Cul- 
ver.” 

Beggs  & Co.,  James,  36  Warren  St„  New 
York,  N.  Y.  “McClave.” 

Canton  Grate  Co.,  1706  Woodland  Ave., 
N.  W.,  Canton,  Ohio. 

Cokal  Stoker  Co.,  1029-31  N.  Clark  St., 
Chicago,  HI. 

Combustion  Engineering  Corp.,  43-47 
Broad  St..  New  York,  N.  Y.  “Grieve.” 
Cyclone  Grate-Bar  Co.,  9 Grimes  SL, 
Buffalo,  N.  Y.  “Cyclone.” 

Green  Engineering  Co.,  East  Chicago. 
Ind. 

International  Engineering  Works,  Inc., 
Waverly  St.,  Framingham,  Mass. 
McCleave-Brooks  Co.,  Poplar  St.  & Park 
PI.,  Scranton,  Pa. 

National  Foundry  Mfg.  & Supply  Co., 
Hepburn  & Canal  Sts.,  Williamsport, 
Pa.  “National.” 

New  England  Roller  Grate  Co.,  95  Liberty 
St.,  Springfield,  Mass. 

Pechstein  Iron  Works,  Box  344,  Keokuk, 
Iowa. 

Simmons  Hand  Stoker  Co.,  The,  Wil- 
mington, N.  C.  “Simmons. ” 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 
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GRATES  OR  FIREPLACES,  ELECTRIC. 
— See  Fireplace,  electric;  also  see  Logs, 
electrically  illuminated  and  heated. 

QRATON  A KNIGHT  MFG.  CO.— Wor- 
cester, Mass.  Manufacturer  of  leather 
belting.  Main  office,  356  Franklin  St.,  Wor- 
cester, Mass.  Factories,  Cleveland,  Ohio; 
Detroit,  Mich.;  Montreal,  Que.,  Can. 
Branch  offices,  Boston,  Mass.;  Fall  River, 
Mass.;  428  Broadway,  New  York,  N.  Y.; 
Pittsburgh,  Pa.;  Atlanta,  Qa.;  34  S.  Jeffer- 
son St.,  Chicago,  111.;  Cincinnati,  Ohio; 
Minneapolis,  Minn.;  Milwaukee,  WIs.;  Kan- 
sas City.  Mo.;  St.  Louis,  Mo.;  San  Fran- 
cisco, Cal.;  Portland,  Ore.;  Seattle,  Wash.  - 

GRAVER  CORP.— East  Chicago,  Ind. 
Manufacturer  of  feed  water  heaters,  water 
filters  and  other  power  plant  equipment. 
Business  established  1867.  President,  J.  P. 
Graver;  vice-president  and  general  man- 
ager, P.  S.  Graver;  secretary,  H.  S.  Graver; 
treasurer,  W.  F.  Graver;  sales  manager, 

K.  W.  Bartlett.  Main  office,  East  Chicago, 
Ind.  Branch  offices,  28  E.  Jackson  Blvd., 
Chicago,  111.;  Fort  Worth,  Tex.;  Kansas 
City,  Mo.;  Cincinnati.  Ohio;  Toledo,  Ohio; 
New  York,  N.  Y.  Sales  representatives,  C. 

L.  Dean,  Denver,  Colo.;  C.  J.  Martin,  San 
Francisco,  Cal. 

GRAVERT,  INC.,  WILLIAM  J.— 246  Jack- 
son  Ave.,  Long  Island  City,  N.  Y.  Manu- 
facturer of  refractories  and  firebrick. 
President,  William  J.  Gravert;  secretary 
and  treasurer,  Carl  C.  Plischke. 

GRAVITY  CELL. — A primary  battery 
containing  two  metal  electrodes,  one  above 
the  other,  and  two  different  solutions  as 
the  electrolyte,  the  heavier  solution  In  con- 
tact with  the  under  electrode  and  the 
lighter  solution  in  contact  with  the  uppert 
and  two  solutions  remaining  separated  be- 
cause of  their  difference  In  specific  gravity. 
Specifically  a primary  cell  with  a copper 
electrode  below  Immersed  In  copper  sul- 
phate solution,  above  which  is  a zinc 
electrode  immersed  in  zinc  sulphate  solu- 
tion; one  type  of  Daniell  cell. 

GRAY  A DANIELSON  MFG.  CO 579 

Howard  St.,  San  Francisco,  Cal.  Manufac- 
turer of  radio  apparatus.  Business  estab- 
lished 1918.  Amateur  radio  apparatus  dis-4 
tributed  by  the  AudioTron  Sales  Co.,  35 
Montgomery  St.,  San  Francisco,  Cal. 

GRAY  A DAVIS,  INC.— Boston,  Mass. 
Manufacturer  of  automobile  lamps,  lighting, 
starting  and  ignition  equipment. 

GRAY,  ELISHA. — An  American  Inventor, 
born  at  Barnesville,  Ohio,  1835,  and  died  at 
Newton,  Mass.,  1901.  He  was  educated  at 
Oberlin  College.  In  1867  he  received  his 
first  patent  for  a self-adjusting  telegraph 
relay.  Later  he  invented  the  telegraphic 
switch  and  annunciator,  the  telegraphic 
repeater,  and  a private  telegraph  line 
printer.  Claims  were  advanced  in  behalf 
of  Gray  as  one  of  the  inventors  of  the 
speaking  telephone,  for  which  he  filed 
specifications  on  Feb.  14,  1876,  only  a few 
hours  after  the  filing  of  an  application  by 
Alexander  Graham  Bell,  to  whom  the  pat- 
ent was  awarded  and  whose  rights  were 
sustained  by  the  Supreme  Court.  Gray's 
inventions  include  a system  of  multiplex 
telegraphy,  a type-printing  telegraph,  the 
telautograph  and  numerous  telegraphic  and 
telephone  appliances  and  adjuncts.  For 
many  years  he  was  engaged  in  the  manu- 
facture of  electrical  apparatus  in  Chicago 
and  Cleveland.  He  founded  the  Gray  Elec- 
tric Co.  in  Highland  Park,  111. 

GRAY- HEATH  CO.— 644  N.  Parkside 
Ave.,  Chicago,  111.  Manufacturer  of  igni- 
tion coils  and  heating  device  plugs.  Busi- 
ness established  1911.  President  and  gen- 
eral manager,  B.  L.  Gray;  vice-president 
and  treasurer,  Mark  W.  Heath;  secretary, 
John  P.  Schott. 

GRAY  TELEPHONE  PAY  8TATION  CO. 

— 16-30  Arbor  SL,  Hartford,  Conn.  Manu- 
facturer of  telephone  coin  collectors  and 
meters.  Business  established  1891.  Pres- 
ident, Amos  Whitney;  vice-president,  Frank 
C.  Sumner;  secretary  and  treasurer, 
Charles  Soby;  sales  manager,  George  A. 
Long.  Sales  representatives,  Western 
Electric  Co.,  195  Broadway,  New  York, 
N.  Y.:  Kellogg  Switchboard  & Supply  Co., 
1066  W.  Adams  St.,  Chicago,  111.;  Strom- 
berg-Carlson  Telephone  Mfg.  Co.,  Roches- 
ter, N.  Y.;  Erner  & Hopkins  Co.,  Columbus, 
Ohio;  Northern  Electric  Co.,  Ltd.,  Montreal, 
Que.,  Can. 

GREASE  CUPS.— See  Oil  and  grease 
cups. 


GREASE,  LUBRICATING.  — Lubricating 
greases  are  compounds  of  heavy  oils  or  fats 
containing  mild  soaps  to  give  them  greater 
consistency.  Graphite,  soapstone,  and 
sometimes  mica  are  added  to  the  grease 
where  the  surface  to  be  lubricated  is  under 
high  pressure. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls, 
N.  Y.  “Gredag." 

American  Oil  Corp.,  172  S.  Water  St., 
Jackson,  Mich.  “American." 

Cook  & Swan  Co.,  Inc.,  148  Front  St.. 
New  York,  N.  Y.  "Swanovia." 

Cook’s  Sons,  Adam,  708-710  Washington 
St.,  New  York,  N.  Y.  “Albany." 

Crew  Levick  Co.,  Ill  N.  Broad  St.,  Phila- 
delphia, Pa. 

Dearborn  Chemical  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City. 
N.  J. 

Franklin  Oil  Works,  Franklin,  Pa.  “Al- 
year." 

Frazer  Lubricator  Co.,  3921  Normal  Ave., 
Chicago,  111.  "C-J." 

Harris  Oil  Co.,  A.  W.,  326  S.  Water  St., 
Providence,  R.  I.  “Harris." 

Indian  Refining  Co.,  244  Madison  Ave.. 
New  York,  N.  Y.  “Havoline." 

Moore  Oil  Refining  Co.,  The,  York  & Mc- 
Lean Sts.,  Cincinnati,  Ohio. 

National  Refining  Co.,  Cleveland,  Ohio. 
“National." 

New  York  & New  Jersey  Lubricant  Co., 
401  Broadway,  New  York,  N.  Y.  “Non- 
Fluid." 

Ohio  Grease  Co.,  The,  Loudonville,  Ohio. 
“Ohio." 

Pigot,  Sayre  Co.,  The,  17  Battery  PL, 
New  York,  N.  Y.  “Aurora." 

Pure  Oil  Co..  Columbus,  Ohio. 

Swan  & Finch  Co.,  522  5th  Ave.,  New 
York,  N.  Y.  “Slo-Flo,"  “Atlas." 

TEXAS  CO.,  THE,  17  Battery  PL,  New 
York,  N.  Y.  “Texaco"  greases  of  all 
kinds,  for  power  plants,  central  stations, 
electric  street  railways,  marine  rail- 
roads, etc.  There  is  a “Texaco"  lubri- 
cant for  every  purpose. — Adv. 

Warren  Lubricant  Co.,  20-26  Maurice  St., 
Buffalo,  N.  Y.  “Spermo." 

Wire  Rope  Lubricating  Co.,  40  Clinton 
St.,  Newark,  N.  J.  (for  wire  rope) 

GREAT  LAKES  ELECTRIC  MFG.  CO.— 
11-17  S.  Desplaines  St.,  Chicago,  111. 
Manufacturer  of  motors,  generators  and 
lighting  and  power  plants.  Business  estab- 
lished 1917.  President,  G.  A.  Johnstone. 

GREAT  LAKES  GEOGRAPHIC  DIVI- 
SION,  NATIONAL  ELECTRIC  LIGHT 
ASSOCIATION.— President,  W.  C.  Louns- 
bury,  Superior  Water,  Light  & Power  Co., 
Superior,  Wis.;  secretary,  R.  V.  Prather, 
305  DeWitt  Smith  Bldg.,  Springfield,  111. 

GREAT  LAKES  RADIO  SUPPLIES  CO., 
INC.— 1st  National  Bank  Bldg.,  Elmhurst, 
111.  Manufacturer  of  radio  apparatus. 
Business  established  1916.  President,  treas- 
urer and  general  manager,  J.  Donald  Van- 
dercook;  secretary,  A.  Thoma. 

GREAT  WESTERN.— Trade  m*me  for 
cream  separators  manufactured  by  the 
Rock  Island  Plow  Co.,  Rock  Island,  111. 

GREAT  WESTERN  ELECTRIC  FIX- 
TURE CO.— 292  Church  St.,  New  York, 
N.  Y.  Manufacturer  of  electric  lighting 
fixtures.  Business  established  1921. 

GREAT  WESTERN  MFG.  CO.— Box  813, 
Leavenworth,  Kans.  Manufacturer  of 
gyratory  foundry  riddles.  Business  estab- 
lished 1858.  President,  Samuel  H.  Wilson; 
vice-president,  M.  E.  V.  Wilson;  secretary, 
F.  A.  Pickett;  treasurer,  P.  L.  Wilson. 

GREATER  NEW  YORK  METAL  BOX 
CO.,  INC.— 143  W.  19th  St..  New  York.  N. 
Y.  Manufacturer  of  switch  boxes. 

GREAVES- ETCH  ELLS.— Trade  name  for 
electric  furnaces  manufactured  by  the 
Electric  Furnace  Construction  Co.,  908 
Chestnut  St.,  Philadelphia,  Pa. 

GREBE  A CO.,  INC.,  A.  H.— 70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y.  Manu- 
facturer of  radio  Apparatus.  Grebe  radio 
apparatus  includes  a complete  line  of  re- 
ceiving instruments,  audion  detector  units 
and  audio-frequency  amplifying  sets.  Re- 
ceivers are  built,  employing  the  regenera- 
tive circuits,  for  wave  lengths  from  150  to 
20,000  meters.  Business  established  1909. 
President,  Alfred  H.  Grebe;  vice-president 
and  secretary,  Louis  G.  Pacent;  treasurer 
and  general  manager,  Douglas  Rlgney. 
Sales  representative.  Maurice  Raphael,  414 
Walter  P.  Story  Bldg.,  Los  Angeles,  Cal. 
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GREBE  RADIO. — Trade  name  for  radio 
apparatus  manufactured  by  A.  H.  Grebe  & 
Co.,  Inc.,  70  Van  Wyck  Blvd.,  Richmond 
Hill,  N.  Y. 

GREDAG. — Trade  name  for  lubricating 
grease  manufactured  by  the  Acheson 
Graphite  Co.,  Niagara  Falls,  N.  Y. 

GREEN  A BAUER,  INC.— 234  Pearl  St., 
Hartford,  Conn.  Manufacturer  of  X-ray 
tubes. 

GREEN  AUTOMATIC.— Trade  name  for 
electric  razor  blade  sharpening  machine 
manufactured  by  the  American  Sharpening 
Machine  Co.,  Inc.,  184  W.  Washington  St., 
Chicago,  111. 

GREEN  ELECTRIC  CO.,  THE  W.— 81 
Nassau  St.,  New'  York,  N.  Y.  Manufacturer 
of  electroplating  generators,  motor-gen- 
erators, motors,  demagnetizers,  drills  and 
other  electrical  specialties. 

GREEN  ENGINEERING  CO— East  Chi- 
cago, Ind.  Manufacturer  of  coal  and  ash 
handling  machinery,  hoppers,  boiler  arches, 
settings,  etc.,  and  other  power  plant  equip- 
ment. Sales  manager,  T.  O.  Grisell. 

GREEN  EQUIPMENT  CORP.  — 53  W. 
Jackson  Blvd.,  Chicago,  111.  Manufacturer 
of  electric  hoists,  lighting  fixtures  and 
commutator  undercutting  tools.  Business 
established  1919.  President  and  general 
manager,  J.  H.  Green;  secretary  and  treas- 
urer, L.  C.  Howard. 

GREEN  FUEL  ECONOMIZER  CO.— Bea- 
con, N.  Y.  Manufacturer  of  fuel  econom- 
izers and  mechanical  draft  apparatus. 
Business  established  1821.  President. 
Frank  Green;  vice-president,  C.  F.  Field; 
secretary,  W.  A.  Frame;  treasurer,  E. 
David.  Main  office  and  factory.  Beacon, 
N.  Y.  Branch  offices,  90  West  St.,  New 
York,  N.  Y.;  1445  Old  Colony  Bldg.,  Chi- 
cago, III.;  141  Milk  St.,  Boston,  Mass.;  412 
Bessemer  Bldg.,  Pittsburgh,  Pa.;  816  Hip- 
podrome Bldg.,  Cleveland,  Ohio;  752  Penob- 
scot Bldg.,  Detroit,  Mich.;  905  Healy  Bldg., 
Atlanta,  Ga.;  1302  Pennsylvania  Bldg.,  Phil- 
adelphia, Pa.;  Green’s  Economiser,  Ltd., 
Kent  Bldg.,  Toronto,  Ont.,  Can.  Sales  rep- 
resentative, C.  C.  Moore  & Co.,  San  Fran- 
cisco, Cal;  Los  Angeles,  Cal.;  Salt  Lake 
City,  Utah;  Tucson,  Ariz. 

GREEN,  GREEN  A GREEN.— 604  E.  39th 
St.,  Chicago,  111.  Manufacturers  of  silk 
shade  covers.  Business  established  1919. 

GREEN  HEAD. — Trade  name  for  jacks 
manufactured  by  the  Clinton  E.  Hobbs  Co., 
30-36  Pearl  St.,  Boston,  Mass. 

GRE£N,  HENRY  J.— 1191  Bedford  Ave., 
Brooklyn,  N.  Y.  Manufacturer  of  barom- 
eters, hygrometers,  precision  instruments, 
and  thermometers.  Business  established 
1832. 

GREEN  JACKET. — Trade  name  for  spark 
plugs  manufactured  by  the  Splitdorf  Elec- 
trical Co.,  98  Warren  St.,  Newark,  N.  J. 

GREEN  RIVER. — Trade  name  for  thread- 
ing dies  manufactured  by  the  Greenfield 
Tap  & Die  Corp.,  Sanderson  St.,  Greenfield, 
Mass.,  and  Greenfield  Tap  & Die  Corp.  of 
Canada,  Ltd.,  Front  & York  FI.,  Galt,  Ont:, 
Can. 

GREENE. — Trade  name  for  electric  fur- 
naces manufactured  by  the  Greene  Electric 
Furnace  Co.,  1602  Hoge  Bldg.,  Seattle, 
Wash. 

GREENE  ELECTRIC  FURNACE  CO.— 
1602  Hoge  Bldg.,  Seattle,  Wash.  Manufac- 
turer of  electric  furnaces. 

GREENE,  TWEED  A CO.— New  York. 
N.  Y.  Manufacturers  of  piston  packing. 
Main  office.  109  Duane  St.,  New  York,  N.  Y. 
Branch  office,  646  W.  Washington  Blvd., 
Chicago,  111. 

GREENFIELD. — Trade  name  for  flexible 
steel  conduit  manufactured  by  the  Sprague 
Electric  Works  of  General  Electric  Co., 
527-534  W.  34th  St.,  New  York,  N.  Y. 

GREENFIELDUCT.  — Trade  name  for 
rigid  conduit  manufactured  by  the  Sprague 
Electric  Works  of  General  Electric  Co., 
527-534  W.  34th  St.,  New  York,  N.  Y. 

GREENFIELD  TAP  A DIE  CORP.— 

Greenfield,  Mass.  Manufacturer  of  thread- 
ing dies,  die  stocks,  screw  plates,  etc. 
President,  F.  H.  Payne;  vice-president  and 
general  manager,  F.  G.  Echols;  secretary, 
L.  M.  Lamb;  treasurer,  F.  A.  Yeaw.  Main 
office  and  factory,  Sanderson  St.,  Greenfield, 
Mass.  Branch  offices  and  warehouses,  13 
S.  Clinton  St..  Chicago.  III. ; 15  Warren  St., 
New  York,  N.  Y.  District  offices,  74  Con- 
gress St.,  W.,  Detroit,  Mich.;  138  Loco- 
motive Engineers  Bldg.,  Cleveland,  Ohio. 
Sales  representatives,  J.  T.  Rowntree,  Inc., 
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601  Higgins  Bldg.,  Los  Angeles,  Cal.;  Corry 
ft  Mitchell,  1320  Healey  Bldg.,  Atlanta,  Oa. 

GREENFIELD  TAP  ft  DIE  CORP.  OF 
CANADA,  LTD.— Front  ft  York  PI.,  Galt, 
Ont.,  Can.  Manufacturer  of  taps,  dies  and 
screw  plates.  • Business  established  1906. 
President,  Francis  G.  Echols;  vice-presi- 
dent. Frederick  H.  Payne;  secretary,  James 
A.  Garrick ; treasurer  and  general  manager, 
Luther  W.  Smith;  sales  manager,  L.  W. 
O’Connor. 


GREEN  PORT. — Trade  name  for  gas  en- 
gines manufactured  by  J.  S.  Gaffga  ft  Co., 
Greenport,  N.  Y. 

GREENWOOD  ADVERTISING  CO.— 
Knoxville,  Tenn.  Manufacturer  of  electric 
signs.  President,  A.  Greenwood;  treasurer 
and  manager,  H.  C.  Williams. 

GRENZIG,  J.  A.— 369  Jay  St.,  Brooklyn, 
N.  Y.  Manufacturer  of  portable  drills  and 
hammer  stands. 

G RET  HER. — Trade  name  for  portable 
searchlight  manufactured  by  Ffank  W. 
Morse,  289  Congress  St.,  Boston,  Mass. 

GRETHER  FIRE  EQUIPMENT  CO.— 
Dayton,  Ohio.  Manufacturer  of  electric 
hand  lanterns.  President  and  general  man- 
ager, William  Grether;  vice-president  and 
secretary,  Fred  E.  Grether;  treasurer,  A. 
E.  Millard;  sales  manager,  William  O. 
Schleinitz. 

GREYHOUND. — Trade  name  for  electric 
sewing  machine  manufactured  by  the  New 
Home  Sewing  Machine  Co.,  Orange,  Mass. 

GRIDDLES,  ELECTRIC,  HOTEL  TYPE. 
— Griddles  of  this  type  are  constructed  on 
the  same  plan  as  the  smaller  electric  frying 
and  cooking  utensils,  and  are  of  such  size 
that  the  heating  elements  are  divided  into 
groups  controlled  by  individual  switches 
accordingly  as  more  or  less  surface  of  the 
griddle  is  needed.  Some  types  take  as 
much  as  6000  watts  when  under  full  opera- 
tion. 

Manufacturers: 


• — 


“Hotpoint” 
Electric  Griddle 


Bramhall.  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,”  “Edison.” 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago.  111. 
Griddles  are  made  in  three  sizes.  The 
top  of  the  one  shown.  G318,  is  made  of 
aluminum  and  measures  18  Ins.  in 
width  and  depth 
and  10  ins.  in 
height.  Another 
type.  G€36,  has  a 
frying  surface  of 
18x54  Ins.  and  is 
10  ins.  in  height. 
Still  another  type. 
G954,  similar  to 
the  one  illus- 
trated, except  It  has  a polished  steel 
cooking  surface,  mcjisures  18x36  ins. 
All  are  strongly  made  of  steel  and  cast 
iron.  The  bodies  are  of  heavy  gauge 
steel  and  equipped  with  heating  ele- 
ments, controlled  by  three-heat 
switches.  Satisfactorily  used  for  cakes, 
eggs,  chops,  steaks,  etc.,  by  thousands 
of  hotels  and  restaurants.  See  display 
adv.  page  1292-3. — Adv. 

Electric  Heating  & Mfg.  Co.,  Westlake  & 
Republican  Sts.,  Seattle,  Wash.  “Ap- 
fel’s.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

GRIDDLES,  ELECTRIC,  HOUSEHOLD 
TYPE. — Griddles  of  this  type  have  the 
heating  element  in  the  base  and  are  made 
to  operate  on  about  800  watts.  They  are 
usually  operated  through  a cord  and  plug 
attached  to  a special  circuit. 

Manufacturers: 


Bramhall,  Deane  Co..  261-266  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago.  111. 
“Hotpoint,”  “Edison.”  (See  display 
advertisement  on  pages  1292-1293.) 
Globe  Stove  & Range  Co.,  The,  Kokomo, 
Ind.  “Globe.” 

Power  Mfg.  Co.,  The,  Marion,  Ohio. 
“Primm.” 


Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

GRIDS  FOR  STORAGE-CELL  PLATES. 

— In  modern  storage-battery  construction 
the  active  materials  used  in  the  plates  are 
applied  to  a skeleton  framework  in  such  a 
manner  that  they  fill  pockets  In  this  frame- 
work, which  is  called  the  grid.  In  the  case 
of  lead  storage  batteries,  this  construction 
gives  what  are  called  Faure  or  pasted 
plates,  and  the  grids  are  made  of  hard  or 
antimonious  lead  and  are  usually  cast  in 
molds.  Various  constructions  have  been 
devised  with  the  idea  of  affording  secure 
pocket-like  supports  for  the  active  material. 
The  grid  usually  consists  of  thin  bars 
shaped  so  as  to  retain  the  pellets  of  active 
material  within  its  pocket-like  openings. 
In  the  case  of  alkaline  storage  cells,  such 
as  the  Edison  battery,  the  grid  is  made 
of  nickel-plated  steel  and  the  pellets  of 
active  material  are  specially  prepared  and 
inserted  in  the  grid  under  heavy  hydraulic 
pressure. 

On  top  of  the  grid,  in  any  type  of  bat- 
tery, is  an  extension  or  lug  which  is  con- 
nected to  the  crossbar  or  connecting  strap 
joining  the  similar  plates  of  the  cell  and 
serving  to  conduct  the  current  to  the  grid. 
In  some  cases  the  grid  is  of  heavier  cross 
section  In  the  upper  portion  so  that  it  will 
distribute  the  current  to  the  various  pellets 
more  uniformly  than  if  it  were  of  the  same 
section  throughout. 

GRIDS,  RESISTANCE.— Resistance  grids 
are  resistors  made  of  cast  iron  or  steel 
usually  in  the  form  of  a flat  open  zigzag 
grid  provided  with  terminal  lugs  for  mount- 
ing side  by  side  in  a rheostat  frame.  They 
are  used  where  resistance  must  be  inserted 
in  a circuit  carrying  a fairly  heavy  current. 
Cast  iron  is  particularly  suitable  for  this 
purpose,  because  it  combines  a fair  amount 
of  resistance  with  considerable  conductance 
and  is  not  so  readily  oxidized  or  disin- 
tegrated when  heated  even  to  red  heat, 
which  Is  not  uncommon  in  grid  resistors 
that  must  dissipate  a large  amount  of 
power.  On  account  of  this  heating  the  ad- 
jacent grids  are  spaced  apart  and  usually 
hung  vertically  to  give  ample  opportunity 
for  radiation  and  ventilation;  the  rheostat 
Is  entirely  open  if  there  is  not  likelihood 
of  combustible  material  coming  in  contact 
with  it,  or  protected  by  open-mesh  wire 
screen  or  other  ventilated  cover  to  guard 
against  ignition  of  such  material.  Resistor 
grids  are  used  extensively  with  electric 
railway  motors,  slip-ring  induction  motors, 
elevator,  crane  and  hoist  motors,  rolling- 
mill  and  other  heavy-duty  motors,  and  for 
similar  intermittent  or  continuous  resist- 
ance service. 

Manufacturers: 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
"Hotpoint,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Columbia  Machine  Works  ft  Malleable 
Iron  Co.,  Atlantic  Ave.  ft  Chestnut  St., 
Brooklyn.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
"Hotpoint,”  “Edison.”  (See  display 
advertisement  on  pages  1292-1293.) 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee.  Wis.  “UEMCO.” 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GRIESHEIM-ELEKTRON  CELL.  — One 
of  the  most  important  German  cells  for  the 
electrolytic  production  of  alkali  and  chlo- 
rine from  salt  solution.  The  anodes  ar^ 
of  magnetite,  the  cathodes  of  iron,  and  the 
diaphragm  of  a specially  prepared  cement. 
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GRIEVE. — Trade  name  for  boiler  furnace 
grate  manufactured  by  the  Combustion  En- 
gineering Corp.,  11  Broadway,  New  York, 
N.  Y. 

GRIFFIN  WHEEL  CO.— Chicago,  111. 
Manufacturer  of  wheels  for  electric  street 
and  interurban  cars.  President.  F.  L. 
Whitcomb;  vice-president,  C.  K.  Knicker- 
bocker; secretary  and  treasurer,  S.  L. 
Prest.  Main  office  and  factory,  N.  Sacra- 
mento Blvd.  ft  C.  ft  N.  W.  Tracks,  Chicago, 
111.  Branch  offices,  Detroit,  Mich.;  Denver, 
Colo.;  Boston,  Mass.;  Kansas  City,  Mo.; 
St.  Paul,  Minn.;  Los  Angeles,  Cal.;  Tacoma, 
Wash. 

GRIFFITHS  ft  SON,  JAMES  A.— 1315-17 
Buttonwood  St.,  Philadelphia,  Pa.  Manu- 
facturers of  ejectors,  injectors,  valves  and 
other  power  plant  specialties. 

GRILLS,  ELECTRIC.— These  cooking  ap- 
pliances as  used  on  the  table  consist  of  a 
combination  frier,  broiler,  toaster  and  hot 
plate.  The  heating  element  is  so  arranged 
that  food  may  be  cooked  either  above  or 
below  it,  or  in  both  places  at  the  same 
time.  With  some  of  these  appliances  a 
vessel  is  provided  for  boiling  water  or 
steaming  eggs,  or  for  using  the  grill  as  a 
chafing  dish;  in  some  cases  a small  oven  can 
be  secured  as  an  accessory.  These  grills 
may  be  used  for  preparing  almost  any  food 
in  any  form,  but  only  in  relatively  small 
quantities.  They  are  attractively  finished, 
usually  having  a nickel  or  copper  finish, 
and  are  quite  suitable  for  use  on  the  table, 
the  food  being  served  hot  directly  from  the 
cooking  dish. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty” electric  grill,  equipped  with  three 
heats;  made  of  sheet  steel,  beautifully 
finished  in  polished  nickel.  Handles 


“American  Beauty”  Grill 


of  ebony  finish.  Has  open  coil  type  of 
heating  element.  Furnished  complete 
with  a 6-ft.  triple  conductor  cord,  hav- 
ing detachable  porcelain  plug  and  at- 
tachment plug. — Adv. 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,” "Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Curtainless  Shower  Co.,  Inc.,  507  5th  Ave., 
New  York,  N.  Y.  “Reddy.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St.,  Chicago.  111. 
Two  styles  are  manufactured — a round 
and  rectangular  grill.  Of  the  glowing, 
open-coil  reflector  type,  they  boil, 
broil,  fry  and  toast.  The  round  model 


“Hotpoint”  Radiant  Grill 


has  three  heats,  adjustable  to  “high, 
medium  and  low.”  Made  of  pressed 
steel  and  finished  in  polished  nickel. 
Have  deep  under  dishes  with  broiling 
grid,  shallow  dish,  and  cover  to  fit 
either  dish;  complete  with  cord  and 
lamp  socket  attachment  plug.  The 
round  grill  illustrated  (Cat.  No.  136G1) 
is  also  made  in  single  heat  (Cat.  No. 
116G1).  See  display  adv.  pages  1292-3. 
—Adv. 

Equator  Mfg.  Co.,  144  York  St.,  Hamilton, 
Ont.,  Can.  "Equator.” 
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LANDERS.  FRARY  & CLARK.  New 
Britain,  Conn.  Pour  heats,  175-300-350- 
650  watts.  Cooking  can  be  done  both 
above  and  below  the  heating  element 


“Universal”  Grill 


at  the  same  time.  Diameter  of  top, 
8 ins.  Three  cooking  pans  with  ebon- 
izcd  handles.  Fibre  feet.  Nickel  plated. 
Complete  with  6-ft.  heater  cord  and 
plug. — Adv. 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
“Royal-Rochester.” 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  III.  “Hold-Heet.” 

Rutenber  Electric  Co.,  Marion,  Ind. 
“Rutenber.” 

Standard  Stamping  Co.,  The,  1st  St.  & 
7th  Ave.,  Huntington,  W.  Va.  "Arm- 
strong.” 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

UNION  ELECTRIC  CORP.,  103  Mott 
St.,  New  York,  N.  Y.  “American 
Lady.” 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

GRIMSHAW. — Trade  name  for  Insulating 
tapes  manufactured  by  the  New  York  In- 
sulated Wire  Co.,  114  Liberty  St.,  New 
York,  N.  Y. 

GRINDERS,  ELECTRIC.— Motor-driven 
grinders  can  be  divided  into  two  general 
classes,  according  to  the  purpose  of  the 
grinding  operation.  One  class  consists  of 
those  which  are  used  to  remove  a portion 
of  a surface,  or  to  cut  Into  the  surface  of 
materials.  This  type  has  commonly  an 
abrasive  wheel  driven  at  a high  speed,  the 
wheel  being  made  of  emery,  carborundum, 
corundum  and  other  such  hard  abrasive 
compounds.  The  second  class  of  grinders 
are  those  which  pulverize  or  break  up  a 
substance  into  smaller  pieces.  These  ma- 
chines, which  are  sometimes  called  attri- 
tion mills,  usually  run  the  material  between 
grinding  wheels,  rollers  or  plates.  The  ma- 
terial may  be  cut  by  blades  on  the  moving 
surfaces  or  crushed  by  pressure  between 
these  surfaces. 

The  first  class  of  machines  are  most  com- 
monly used  on  metals,  fibers  or  other  hard 
substances;  the  second  class  for  cereals, 
various  other  food  products,  and  more  or 
less  brittle  materials,  such  as  bone.  The 
high  speeds  at  which  both  classes  of  ma- 
chines operate  make  the  electric  motor 
drive  particularly  applicable  to  such  ma- 
chinery. In  the  following  entries  electric 
grinders  are  further  subdivided  into  their 
principal  uses.  In  all  cases  these  grinders 
include  both  the  motor  and  grinding  wheel, 
as  well  as  mounting  and  connecting  means. 
For  grinding  wheels  as  detached  appliances 
and  as  belt  or  otherwise  mechanically 
driven  machines,  see  Wheels,  grinding. 

GRINDERS,  ELECTRIC,  BENCH.— Elec- 
tric bench  grinders  are  generally  equipped 
with  two  wheels,  one  on  either  end  of  the 
armature  shaft.  The  motor  is  usually  en- 
cased In  or  mounted  on  a single-piece  cast- 
ing which  supports  the  motor  of  the  ma- 
chine and  an  adjustable  rest  is  generally 
provided  with  the  machine.  This  casing 
may  partially  enclose  the  wheels  to  hold 
the  dust  which  is  sometimes  carried  off 
by  a dust  suction  or  accumulating  system. 
For  grinding  tools  and  other  tempered 
pieces  a water-cooling  system  may  be  in- 
corporated in  the  machine.  The  size  of  the 
machine  will,  of  course,  vary  with  its  duty 
but  the  size  is  usually  smaller  than  the 
post  or  pedestal  type,  since  bench  mount- 
ing is  used  chiefly  for  light  work  such  as 
is  required  in  connection  with  other  bench 
work.  The  smaller  types  are  usually  equip- 
ped with  a universal  motor,  the  larger  sizes 


with  a-c.  or  d-c.  motors  according  to  the 
power  supply. 

Manufacturers: 

Athol  Machine  Co.,  Athol,  Mass.  "Athol.” 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  "Champion.” 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  "Little  Giant.” 

Cincinnati  Electrical  Tool  Co.,  1601-3-5 
Freeman  Ave.,  Cincinnati,  Ohio.  "Cin- 
cinnati.” 

Coates  Clipper  Mfg.  Co.,  237  Chandler 
St.,  Worcester,  Mass. 

Connecticut  Dynamo  & Motor  Co.,  The, 
Lyons  Ave.  & Coit  St.,  Irvington,  N.  J. 

CRAWFORD  MFG.  CO.,  13-21  Park  Row, 
New  York.  N.  Y.  The  illustration 
shows  a double-ended  grinder  designed 


Crawford  Double-Ended  Grinder 


for  continuous  service  under  severest 
conditions.  Same  general  character- 
istics as  the  "Wooten”  described  under 
Grinders,  Electric,  Post  or  Pedestal. — 

• Adv. 

Dillon  Electric  Co.,  Mahoning  Rd.  & 11th 
St..  N.  E..  Canton.  Ohio.  "Dillon.” 

Electro -Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  "Electro.” 

Forbes  & Myers,  172  Union  St.,  Worces- 
ter, Mass. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Grand  Rapids  Grinding  Machine  Co., 
Grand  Rapids,  Mich. 

Haskins  Co.,  R.  G.,  27  S.  Desplaines  St., 
Chicago,  111. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  "HB.” 

JANETTE  MANUFACTURING  CO.,  656- 
558  W.  Monroe  St.,  Chicago,  111.  Jan- 
ette M hp.,  a-c.  or  d-c.  motor  bench 
grinder  (fig.  below),  can  be  had  in 
standard  voltages;  also  with  floor  ped- 
estal. Easy  to  install.  Accessible 
from  all  sides.  Flush  push  button 


Janette  Motor  Bench  Grinder 


switch  with  protecting  hood.  S.K.F. 
ball  bearings;  low  friction  loss;  long 
life;  clean;  dustproof.  Runs  3.500 
r.p.m.;  wheels  5 in.  diam.,  % in.  face. 
— Adv. 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  (A.  C.  only.) 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  "Universal.” 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

MASTER  ELECTRIC  CO.,  THE.  460  Ba- 
con St.,  Dayton,  Ohio.  "Master.” 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.  "Watson.” 

Neil  & Smith  Electric  Tool  Co.,  The,  813- 
815  Broadway,  Cincinnati,  Ohio.  "Ideal.” 

Piedmont  Electric  Co.,  Asheville,  N.  C. 
"Peco.” 

Rochester  Electric  Products  Corp.,  Driv- 
ing Park  Ave.  & Argo  Park,  Rochester, 
N.  Y. 

ROTH  BROS.  & CO.,  1400  W.  Adams  St., 
Chicago,  111.  "Rothmotors.” 
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Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

Temco  Electric  Motor  Co.,  The,  504  Sugar 
St.,  Leipsic,  Ohio.  "Temco.” 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.,  Dos  Angeles,  Cal. 

U.  S.  Electrical  Tool  Co..  The,  2480  W. 
6th  St..  Cincinnati,  Ohio.  "U.  S.” 

Webster  & Perks  Tool  Co.,  The,  Center 
& Jefferson  Sts.,  S.  E.,  Springfield, 
Ohio. 

Winchester  Optical  Co.,  Horseheads,  N. 
Y.  "Monarch.” 

Wodack  Electric  Tool  Co.,  23-27  S.  Jeffer- 
son St.,  Chicago,  111.  "Wodack.” 

GRINDERS,  ELECTRIC,  BONE.— In 
these  machines  an  electric  motor  is  mount- 
ed on  the  frame  of  the  grinder  and  either 
geared  or  directly  connected  to  the  grinder 
shaft.  The  bones  are  ground  or  crushed 
to  be  used  in  fertilizer  mixtures  and  for 
use  in  making  bone  charcoal  which  is  em- 
ployed In  many  industrial  processes. 

Manufacturers: 

Braun  Co.,  The,  1615-35  N.  23rd  St.. 
Philadelphia,  Pa.  "Coles.” 

Deer  Co.,  Inc.,  The  A.  J.,  Hornell,  N.  Y. 
"Royal.” 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St.,  Philadelphia,  Pa. 
"Greaves-Etchells.” 

Enterprise  Mfg.  Co.  of  Pa.,  3rd  & Dau- 
phin Sts.,  Philadelphia,  Pa.  "Enter- 
prise.” 

LANDERS,  FRARY  & CLARK.  New 
Britain,  Conn.  "Universal.” 

Louisville  Machine  & Mfg.  Co.,  The, 
Louisville,  Ohio.  "Electri-Cut.” 

GRINDERS.  ELECTRIC,  COFFEE.— 
These  coffee  grinders  are  commonly  used 
in  coffee  and  tea  stores  and  grocery  and 
delicatessen  stores.  They  usually  consist 
of  a motor  mounted  in  a pedestal  base, 
either  for  floor  or  counter  use,  a set  of 
cutting  knives  directly  connected  to  the 
motor  shaft  and  a hopper  mounted  above 
the  grinding  knives.  The  coffee  is  dumped 
in  the  hopper  and  fed  by  gravity  through 
the  knives  falling  into  a pan  or  receptacle 
beneath  the  knives.  They  are  usually  snap- 
“witch-controlled  and  can  be  connected  di* 
rectly  to  the  liehtlng  circuits,  as  they  do 
rot  take  as  much  as  660  watts.  The  ma- 
chines may  be  made  with  two  sets  of 
knives,  one  at  either  end  of  the  armature 
shaft  or  they  may  have  only  one  set  at 
one  end,  or  one  end  may  have  coffee- 
grinding knives  and  the  other  end  may 
drive  meat-cutting  or  chopping  knives. 

Manufacturers: 

Angldile  Computing  Scale  Co.,  Elkhart. 
Ind. 

Bramhall,  Deane  Co.,  261-265  W.  86th  St.. 
New  York,  N.  Y.  "Deane.” 

Braun  Co..  The,  1615-36  N.  23rd  St.. 
Philadelphia,  Pa.  "Coles.” 

Deer  Co.,  Inc.,  The  A.  J.,  Hornell,  N. 
Y.  "Royal.” 

GRUENDLER  PATENT  CRUSHER  A 
PULVERIZER  CO..  928  N.  1st  St..  St. 
Louis,  Mo. 

Gump  Co.,  B.  F.,  431  S.  Clinton  St.,  Chi- 
cago, 111. 

Holwick.  B.  C.,  Canton,  Ohio.  "Hol- 
wick.” 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  "Universal.” 

Louisville  Machine  & Mfg.  Co.,  The, 
Louisville,  Ohio.  "Electri-Cut.” 

Steiner  Mfg.  Co.,  4100  N.  21st  St.,  St. 
Louis,  Mo. 

Stimpson  Scale  & Electric  Co.,  North- 
ville,  Mich.  "Stimpsdh.” 

Trormner,  Henry,  911  Arch  St.,  Phila- 
delphia, Pa. 

GRINDERS,  ELECTRIC,  FEED.— See 
Feed  cutters  and  grinders,  motor-driven. 

GRINDERS,  ELECTRIC,  LABORATORY. 
— As  these  grinders  are  especially  designed 
for  miscellaneous  small  grinding  Jobs,  they 
are  sometimes  provided  with  detachable 
grinding  wheels,  so  that  the  motor-driven 
device  may  be  used  with  various  kinds  of 
abrasive  wheels  or  buffers,  or  a grooved,, 
pulley  substituted  for  the  wheel.  They 
may  be  either  portable  or  stationary  bench 
or  floor  types. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

BODINE  ELECTRIC  CO..  2254  W.  Ohio 
St..  Chicago,  111. 

Braun  Co..  The,  1615-36  N.  23rd  St., 
Philadelphia,  Pa.  "Coles.” 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 
Worcester,  Mass. 
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Electric  Furnace  Construction  Co., 
Chestnut  St.,  Philadelphia, 
"Grea  ves-Etchells.  ” 


908  Neil  & Smith  Electric  Tool  Co.,  The,  813- 
Pa.  815  Broadway,  Cincinnati,  Ohio. 

"Ideal.” 


EMERSON  ELECTRIC  *MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

GRINDERS,  ELECTRIC,  PEANUT  AND 
OTHER  NUT. — Peanut  grinders  are  of  two 
general  types,  steel  wheel  and  stone  wheel. 
Their  purpose  is  to  reduce  nuts  of  all  kinds 
to  a paste  or  butter.  The  two  types  differ 
in  construction  and  also  in  that  the  stone 
wheels  produce  an  unctuous  product  and 
the  steel  wheels  one  of  a more  granular 
nature.  They  are  usually  equipped  with 
an  automatic  salting  device.  Motor  drive 
makes  a very  sanitary  outfit. 

Manufacturers: 


Deer  Co.,  Inc.,  The  A.  J.,  Hornell,  N.  Y. 
"Royal.” 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall,  Mich.  ("Leader”  peanut 
butter  mill.) 

GRINDERS.  ELECTRIC,  PORTABLE.— 

One  of  the  chief  advantages  of  portable 
electric  grinding  equipment  is  that  it  may 
be  used  on  parts  in  a machine,  or  which 
are  being  machined,  without  dismantling 
the  machine  or  removing  the  part.  It  is, 
therefore,  much  used  for  repair  work  in 
automobile  and  general  machine  shops.  It 
also  has  many  advantages  as  a tool  for 
cleaning  castings  and  grinding  machine 
parts  too  heavy  to  be  conveniently  moved 
from  the  floor  and  mounted  on  a milling 
machine,  planer,  or  lathe,  especially  where 
it  is  not  necessary  to  have  a perfectly  true 
plane  surface. 

These  portable  grinders  may  be  divided 
Into  two  classes,  those  driven  from  a sepa- 
rate motor  through  belting  or  a flexible 
shaft  and  those  in  which  the  tool  is  directly 
driven  from  the  shaft  of  a small  motor. 
The  types  utilizing  a separate  motor  some- 
times mount  the  motor  on  a small  cart 
which  can  be  easily  moved  about.  The 
armature  shaft  is  connected  directly  or 
through  belting  to  a universal  joint  which 
in  turn  drives  a flexible  shaft.  To  give 
greater  range  to  the  tool  the  universal 
Joint  may  be  mounted  on  the  end  of  a 
long  rod  which  is  fastened  rigidly  to  the 
motor  case,  the  motor  being  mounted  on  a 
pivot  which  allows  it  to  be  turned  through 
any  angle  horizontally  and  also  through  a 
considerable  angle  in  a vertical  plane.  To 
the  end  of  the  flexible  shaft  is  fastened  the 
shaft  of  the  grinding  wheel.  These  wheels 
are  made  in  many  sizes  and  are  provided 
with  handles  for  holding  the  wheel  when 
in  use.  The  smaller  types  of  flexible- 
shaft-driven  wheels  have  a light  motor 
which  can  be  carried  about  and  are,  there- 
fore mounted  on  a small  flat  base  instead 
of  a cart. 

The  directly  driven  types  are  for  light- 
duty  work.  The  motor  is  usually  mounted 
in  a light  case  provided  with  a handle  at 
the  back  or  a handle  on  either  side  of  the 
motor  or,  particularly  for  surface  grinding, 
with  a handle  at  either  end  of  the  motor 
shaft.  This  direct-driven  type  is  some- 
times suspended  through  a spring  and  rope 
or  chain  suspension  and  it  is  then  called 
an  aerial  or  suspension  grinder. 

Manufacturers: 


Chicago  Flexible  Shaft  Co.,  5600  W. 

Roosevelt  Rd.,  Chicago,  111.  "Chicago.” 
Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  "Little  Giant.” 
Cincinnati  Electrical  Tool  Co.,  The,  1501- 
3-5  Freeman  Ave.,  Cincinnati,  Ohio. 
"Cincinnati.” 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio. 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 
Worcester,  Mass. 

Electro- Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  "Electro.” 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  "Polar  Cub.” 
Gilfillan  Bros.,  Inc.,  Los  Angeles,  Cal. 
Hamilton- Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine.  Wis. 

Haskins  Co.,  R.  G.,  27  S.  Desplaines  St., 
Chicago,  111. 

Hisey-Wolf  Machine  Co.,  The,  Colerain 
& Marshall  Aves.,  Cincinnati.  Ohio. 
"Hisey.” 

Independent  Pneumatic  Tool  Co..  600  W. 

Jackson  Blvd.,  Chicago,  111.  "Thor.” 
Louisville  Electric  Mfg.  Co..  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 
MASTER  ELECTRIC  CO..  THE.  460  Ba- 
con St.,  Dayton.  Ohio.  "Master.” 
Mummert-Dixon  Co.,  Philadelphia,  & Gay 
Sts.,  Hanover,  Pa. 


Racine  Universal  Motor  Co.,  53  W.  Jack- 
son  Blvd.,  Chicago,  111.  "Racine.” 

Standard  Electric  Tool  Co.,  The,  Cincin- 
nati, Ohio.  "Standard.” 

Stow  Flexible  Shaft  Co.,  3446-54  Ludlow 
St.,  Philadelphia,  Pa. 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

Temco  Electric  Motor  Co.,  The,  504 
Sugar  St.,  Leip8ic,  Ohio.  "Temco.” 

U.  S.  Electrical  Tool  Co.,  The.  2480  W. 
6th  St.,  Cincinnati,  Ohio.  "U.  S.” 

WISCONSIN  ELECTRIC  CO.,  Racine. 
Wis.  "DUMORE”  grinders  are  of  the 
portable,  tool-post  type,  and  contain 
features  found  in  no  other  portable 
grinders.  Speeds  ranging  from  10.000 
to  50,000  r.p.m.  give  even  small  wheels 
the  correct  cuttjng  speeds,  while  the 
dynamic  balance  of  every  armature  in- 
sures smooth  quiet  operation.  Work 
done  with  a "Dumore”  is  free  from 
chatter- marks,  taper  or  bell-mouth. 
Model  3 Multispeed  "Dumore”,  with  its 
wheel  and  tool  equipment  is  shown  be- 
low Its  combination  of  interchange- 
able spindles  and  quick-change  pulleys 
enables  the  operator  to  obtain  exactly 
(he  right  cutting  speed  for  a job.  The 
motor  swivels  to  five  different  angles. 
It  develops  *4  hp.,  and  is  mounted  on 
rubber  insylators,  preventing  the  trans- 
mission of  vibration  to  the  grinding 
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spindle.  The  grinder  is  reversible,  end 
for  end,  as  the  shank  is  at  the  center 
of  the  slide,  and  swivels  as  well  as 
pivots.  There  are  other  models  of 
"Dumore”  grinders  manufactured.  The 
No.  2 develops  1/6  hp.,  and  its  inter- 
changeable spindles  permit  deep  inter- 
nal grinding  and  button  die  grinding, 
as  well  as  internal  work.  The  No.  1 
JG  grinder  Is  a still  lighter  tool,  having 
a 1/8  hp.  motor,  but  giving  the  same 
degree  of  accuracy  as  the  larger  and 
more  expensive  types.  For  fine  tool 
making,  as  well  as  for  production  work 
where  close  limits  are  essential.  "Du- 
more” grinders  give  good  results.  See 
•display  adv.  page  1311. — Adv. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  "Wodack.” 

Woods  Machine  Co..  S.  A.,  27  Damrell 
St.,  Boston,  Mass.  "Planers  of  Woods.” 

GRINDERS,  ELECTRIC,  POST  OR 
PEDESTAL.— Post  or  pedestal  grinders, 
sometimes  called  floor  or  column  grinders, 
are  one  of  the  commonest  types  of  grind- 
ers. They  consist  of  a motor  mounted  on 
a post  or  pedestal,  grinding  wheels  being 
mounted  on  the  ends  of  the  motor  shaft. 
As  they  are  run  at  a very  high  speed,  they 
are  very  accurately  balanced  to  give  uni- 
form. smooth  running.  A tool  rest  or  a jig 
or  other  fitting  is  usually  provided  in  front 
of  the  wheel  and  the  wheel  enclosed,  except 
for  a small  cutting  surface,  by  a metal 
casing.  These  machines  are  widely  used 
in  machine  shops,  foundries  and  other 


338 


metal-working  shops  for  grinding  tools  and 
for  rapidly  removing  metal  from  castings 
or  various  other  metal  parts.  They  are 
sometimes  provided  with  a water  spray  or 
pipe  for  pouring  water  or  a cutting  fluid  on 
the  material  being  ground. 

Manufacturers: 

CRAWFORD  MFG.  CO.,  13-21  Park  Row, 
New  York,  N.  Y.  The  electrical  com- 
ponent has  been  given  careful  consid- 
eration in  these  machines  and  Is 
designed  for  continuous  operation  with- 
out excessive  temperature  rise.  Motors 


Crawford  Electric  Grinder 

furnished  from  % to  2 h.  p.  Ends  are 
of  cast  iron  accurately  machined  and 
so  designed  as  to  enclose  the  field  and 
. interior  from  emery  dust.  The  stators 
are  wound  as  in  the  standard  a.  c. 
motors  made  by  this  company.  Rotors 
are  also  of  same  general  construction. 
The  bearings  are  doublerow  radial  ball 
mounted  on  the  shaft  with  locking  nut, 
enclosed  in  a dust  proof  housing.  Shaft 
, is  of  special  axle  steel  furnished  in 
various  lengths,  with  collars  and  nuts 
. or  special  attachments.  It  will  be  noted 
that  the  grinder  in  this  case  may  be 
detached  from  the  pedestal  and  used 
as  a bench  grinder  if  desired. — Adv. 
Globe  Electric  Co.,  6340  Stony  Island  Ave., 
Chicago,  111. 

ROTH  BROTHERS  & CO.,  Chicago,  HI. 
Roth  electric  motor  polishing  and 
grinding  machines  are  made  In  several 
types  for  use  on  both  direct  and  al- 
ternating current  circuits.  The  diam- 
eter of  the  armature  is  built  small  so 
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as  to  allow  high  speeds  with  perfect 
safety.  These  machines  are  designed 
with  the  particular  idea  of  providing 
a large  working  radius  around  the 
wheels^  this  feature  being  particu- 
larly advantageous  where  long  work 
is  handled. — Adv. 

GRINDERS,  ELECTRIC,  RAILWAY 
TRACK. — An  electrically  driven  machine 
for  grinding  the  track  rails  to  any  desired 
shape.  Such  machines  are  most  frequently 
used  for  grinding  corrugations  from  the 
head  of  the  rail  and  for  bringing  the  head 
to  a proper  surface  at  welded  joints.  They 
vary  from  grinding  wheels  driven  directly 
by  a small  motor  and  readily  operated  by 
one  man,  to  complicated  machines  with 
large  motors  and  belt-driven  grinding 
wheels  controlled  to  a very  high  degree  of 
accuracy  with  regard  to  their  plane  of 
movement.  These  larger  machines  are  us- 
ually mounted  on  specially  constructed 
cars. 

Manufacturers: 

Buda  Co.,  The,  Harvey,  111. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  "Little  Giant.” 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.fc  Cleveland.  Ohio. 

Railway  Track- Work  Co.,  3132  E.  Thomp- 
son St.,  Philadelphia,  Pa.  "Atlas,” 
"Universal.” 

Rochester  Electric  Products  Corp.,  Driv- 
ing Park  Ave.  & Argo  Park,  Rochester, 
N.  Y. 

Stow  Flexible  Shaft  Co.,  3446-54  Ludlow 
St.,  Philadelphia,  Pa. 
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GRINDERS,  ELECTRIC,  SEED,  SPICE, 
ETC. — These  grinders  are  used  to  pulverize 
various  seeds,  spices,  flour,  and  in  the 
manufacture  of  other  food  products,  such 
as  evaporated  milk.  They  are  also  used 
for  recovering  such  products  by  regrinding 
when  they  become  caked  or  hardened  into 
lumps.  There  are  two  types  of  machines 
used,  one  with  rotating  rollers,  the  other 
with  rotating  disks,  both  types  having  very 
fine  knife  blades  on  the  rollers  or  disks. 
The  material  to  be  ground  is  caused  to  fall 
between  the  disks  or  rollers  and  is  cut  up 
by  the  knife  blades,  the  degree  of  fineness 
being  regulated  by  the  shape  of  the  blades 
and  the  distance  between  the  cutting  sur- 
faces. For  very  fine  grinding  a series  of 
grinders  of  varying  degree  of  fineness  are 
employed.  For  all  these  machines  motor 
drive  makes  a very  sanitary  outfit  besides 
presenting  all  the  other  advantages  of  elec- 
tric drive. 

Manufacturers: 

Challenge  Machine  Co.,  Inc.,  5116  Spring- 
field  Ave.,  Philadelphia,  Pa.  “Chal- 
lenge.” 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St..  New  York,  N.  Y.  “Little  Giant.” 

Cincinnati  Electrical  Tool  Co.,  The,  1501- 
3-5  Freeman  Ave.,  Cincinnati,  Ohio. 
“Cincinnati.” 

Coates  Clipper  Mfg.  Co.,  237  Chandler 
St.,  Worcester,  Mass. 

Eager  Electric  Co.,  The,  Watertown,  N. 
Y. 

Electro-Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  “Electro.” 

Forbes  & Myers,  172  Union  St.,  Worces- 
ter. Mass. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  “HB.” 

Hyfleld  Mfg.  Co.,  The.  21  Walker  St., 
New  York,  N.  Y.  “Hyfleld  Wonder.” 

JANETTE  MFG.  CO.,  556  W.  Monroe  St., 
Chicago.  111. 

Kimble  Electric  Co..  634-46  N.  Western 
Ave.,  Chicago,  111.  (A.  C.  only.) 

“Kimble.” 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

LeBron  Electrical  Works.  318-320  S.  12th 
St..  Omaha,  Neb. 

MASTER  ELECTRIC  CO.,  THE.  460  Ba- 
con St.,  Dayton,  Ohio.  “Master.” 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee,  Wis.  “Watson.” 

Miller,  Charles  E.,  Anderson,  Ind.  “Mil- 
ler-Anderson.  ” 

Neil  & Smith  Electric  Tool  Co.,  The,  813- 
815  Broadway,  Cincinnati,  Ohio. 
“Ideal.” 

ROTH  BROS.  & CO.,  1400  W.  Adams  St., 
Chicago.  111.  “Rothmotors.” 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

Temco  Electric  Motor  Co.,  The.  504  Sugar 
St.,  Leipsic,  Ohio.  “Temco.” 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave..  Los  Angeles,  Cal. 

U.  S.  Electrical  Tool  Co..  The,  2480  W. 
6th  St.,  Cincinnati.  Ohio.  “U.  S.” 

Webster  & Perks  Tool  Co.,  The,  Center 
& Jefferson  Sts.,  S.  E.,  Springfield, 
Ohio. 

Wodack  Electric  Tool  Co..  23-27  S.  Jeffer- 
son St..  Chicago,  111.  'Wodack.” 

GRINDERS.  ELECTRIC,  SPECIAL  AND 
MISCELLANEOUS.— Under  this  classifica- 
tion are  included  the  various  types . of 
grinders  for  special  purposes  not  otherwise 
listed.  Among  the  most  important  In  this 
class  Is  the  lathe  carriage  or  tool -post 
grinder.  It  Is  sometimes  referred  to  as  a 
portable  grinder,  because  It  generally  may 
be  used  on  any  machine  which  has  a mov- 
ing carriage  or  tool  post,  but  does  not  be- 
long among  grinders  for  general  portable 
use.  It  is  a small  electric  motor  to  which 
Is  directly  connected  a grinding  wheel, 
either  being  mounted  on  the  armature 
shaft  or  driven  through  multiplying  gears. 
The  device  has  a base  suitable  for  mount- 
ing on  a tool  post  or  lathe  carriage.  It  is 
largely  used  for  internal  grinding  and  for 
grinding  spindles,  bearings,  bushings, 
crankshafts,  etc. 

The  radial  grinder  is  another  form  of 
foundry  and  machine-shop  tool  of  special 
type.  This  machine  has  a long  rod  pivoted 
on  a floor  base  or  column,  the  grind- 
ing wheel  being  placed  at  one  end  of  the 
rod.  the  motor  at  the  other.  The  machine 
is  heavily  built  and  the  rod  which  supports 
the  wheel  and  motor  runs  in  a rack  and 
gear  to  give  a steadier  and  more  uniform 
control  of  the  movement  of  the  wheel.  The 
rod  mounting  is  pivoted  so  that  the  rod 
may  be  moved  radially,  horizontal  motion 
being  obtained  by  movement  of  the  gear 
along  the  rack.  This  machine  is  generally 
used  on  large  castings,  the  work  being 
done  on  the  floor.  The  base  is  usually 


bolted  to  the  floor  but  it  is  sometimes 
mounted  on  wheels  to  make  the  machine 
portable. 

The  cutting  faces  of  milling-machine  cut- 
ters are  sometimes  cut  by  a special  grind- 
er. This  grinder  is  a bench  tool  and  con- 
sists of  a grinding  wheel  and  a movable 
spindle  and  arbor  for  holding  the  cutter. 
The  spindle  is  provided  with  an  eccentric 
adjustment  for  feeding  the  wheel  against 
the  work.  This  machine  is  also  used  for 
grinding  reamers,  butt  mills,  saws,  and  va- 
rious special  cutters.  Other  special  motor- 
driven  machines  which  are  included  in  this 
classification  are:  Oil-stone  grinders,  for 
sharpening  woodworking  tools;- razor -blade 
sharpeners,  for  sharpening  either  safety  or 
open  razor  blades;  also  various  special 
grinding  machines  for  grinding  optical 
glass,  etc. 

Manufacturers: 

Cochrane  Mfg.  Co.,  F.  W.,  5829  S.  Ver- 
mont Ave.,  Los  Angeles.  Cal.  “Du- 
plex,” “Qiladruplex,”  “Original  Velvet 
Edger,  “New  Velvet  Edger”  razor  blade 
resharpeners. 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Gould  & Eberhardt,  Newark,  N.  J. 

Hyfleld  Mfg.  Co.,  The,  21  Walker  St- 
New  York.  N.  Y.  (“Hatfield”  razor 
blade  sharpeners). 

Washburn  Shops,  The,  Worcester,  Mass. 

“Worcester.”  (drill) 

GRINDERS.  ELECTRIC,  SURFACE.— 

Surface  grinders  are  used  in  machine 
shops  for  grinding  a plane  surface  to  a 
high  degree  of  accuracy.  The  wheel  is 
mounted  on  a shaft,  the  surface  to  be  ma- 
chined on  the  bed  of  the  machine,  and  the 
surface  and  wheel  moved  with  respect  to 
each  other  by  moving  the  surface  only,  the 
wheel  only  or  by  movement  of  both  so  that 
the  entire  surface  is  uniformly  passed  over 
by  the  rotating  wheel.  The  bed  of  the  ma- 
chine is  sometimes  made  so  that  It  may 
be  tilted  through  an  angle  to  allow  the 
grinding  of  a surface  at  an  angle  with  the 
plane  of  its  base.  The  term  surface  grinder 
is  also  applied  to  all  forms  of  grinders 
particularly  adapted  to  grinding  a plane 
surface,  and  sometimes  even  to  machines 
similar  in  construction  to  scrubbers,  which 
have  an  abrasive  plate  used  for  surfacing 
tile,  marble  and  mosaic  floors;  the  latter 
are  more  commonly  called  floor  surfacing 
machines  (see  Surfacing  machines,  floor, 
motor-driven). 

Manufacturers: 

Clark,  Jr.,  Electric  Co.,  James.  520  W. 
Main  St..  Louisville,  Ky.  “Willey.” 

Garvin  Machine  Co.,  The,  Spring  & Var- 
ick  Sts..  New  York.  N.  Y. 

Reed-Prentice  Co.,  53  Franklin  St.,  Bos- 
ton, Mass. 

GRINDERS.  ELECTRIC,  VALVE.— 

Grinders  in  which  the  motor  and  equipment 
may  be  moved  by  the  hand  and  provided 
with  an  extended  shaft  for.  the  grinding 
wheel  so  that  valves  and  valve  seats  may 
be  ground.  Extensively  used  for  fitting 
valves  for  automobiles  and  other  internal- 
combustion  engines. 

Manufacturers: 

Air- Way  Electric  Appliance  Corp.,  To- 
ledo. Ohio. 

Arnold  Electric  Tool  Co..  Inc.,  Fort 
Trumbull  Bldg.,  New  London,  Conn. 

Black  & Decker  Mfg.  Co.,  The,  Towson 
Heights.  Baltimore,  Md. 

Eclipse  Valve  Grinder  Co.,  20th  & Oak 
Sts..  Kansas  City,  Mo.  “Eclipse.” 

Knight  Engineering  & Sales  Co.,  447  E. 
3rd  St..  Los  Angeles,  Cal.  “One- 
Hand-Y.” 

Louisville  Electric  Mfg.  Co..  31st  & Mag- 
azine Sts.,  Louisvijle,  Ky. 

Stenman  Electric  Valve  Grinder  Co..  42 
Southbridge  St.,  Worcester,  Mass. 
“HusKee.” 

U.  S.  Electrical  Tool  Co..  The.  2480  W. 
6th  St..  Cincinnati.  Ohio.  “U.  S.” 

Wodack  Electric  Tool  Co..  23-27  S.  Jeffer- 
son St.,  Chicago,  111.  “Wodack.” 

GRINDING  MACHINES.  ELECTRIC. 
HEAVY-DUTY  AND  MISCELLANEOUS. 

— In  some  cases  It  is  found  advantageous 
to  use  carborundum  or  other  verv  hard 
abrasive  wheels  for  heavy  grinding  of 
large  castings,  wheels,  frames,  etc.  Such 
outfits  are  more  often  spoken  of  as  grind- 
ing machines  than  merely  as  grinders, 
since  their  heavy-duty  service  makes  a 
more  formidable  machine  out  of  them. 
There  are  also  numerous  special  grinding 
machines  that  require  more  intricate  mech- 
anism than  that  of  simple  grinders. 

For  instance,  for  parallel  and  taper 
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grinding  of  rods  and  shafts  a special 
grinding  machine  is  sometimes  used  in  ma- 
chine shops  and  factories.  These  machines 
have  a grinding  wheel  which  rotates  at  a 
high  speed  and  is  moved  at  a uniform  rate 
along  the  piece  being  ground;  this  piece  in 
turn  is  rotated,  the  method  being  the 
equivalent  of  the  similar  lathe  operation 
but  having  the  cutting  tool  replaced  by  the 
grinding  wheel.  These  machines  are  cap- 
able of  very  close  adjustment  for  fine  cut- 
ting and  are  largely  used  for  high-accur- 
acy work,  the  pieces  ground  usually  being 
first  turned  to  a size  slightly  greater  than 
the  finished  dimension. 

Manufacturers: 

Bartlett  & Snow  Co.,  The  C-  O.,  Cleve- 
land. Ohio. 

Excelsior  Tool  & Machine  Co.,  East  St. 
Louis,  111.  “Excelsior.” 

Gisholt  Machine  Co.,  1241  E.  Washington 
Ave.,  Madison,  Wis. 

Grand  Rapids  Grinding  Machine  Co- 
Grand  Rapids,  Mich. 

Herr  Mfg.  Co.,  John,  44  N.  4th  St.. 
Philadelphia,  Pa.  (mosaic  floor  grind- 
ing) 

Rivett  Lathe  & Grinder  Co..  20  River- 
view  Rd.,  Brighton  District,  Boston, 
Mass. 

GRINDLE  FUEL  EQUIPMENT  CO.— 
1901-11  S.  Rockwell  St.,  Chicago,  111.  Manu- 
facturer of  coal  and  ash  handling  and  pul- 
verized coal  equipment,  signaling  systems 
and  switches.  Business  established  1916. 
President  and  general  manager,  Aubrey  J. 
Grindle:  vice-president,  George  Furman; 
secretary  and  treasurer,  E.  M.  Pridmore. 

GRIN  NELL. — Trade  name  for  linemen's 
leather  gloves  manufactured  by  the  Mor- 
rison Ricker  Mfg.  Co.,  Grinnell,  Iowa. 

GRINNELL  ELECTRIC  CAR  CO —De- 
troit, Mich.  Manufacturer  of  electric  ve- 
hicles. 

GRINNELL  WASHING  MACHINE  CO. 

— Grinnell.  Iowa.  Manufacturer  of  electric 
vacuum  cleaners  and  washing  machines. 
President.  Fred  J.  Whinery;  vice-president, 
A.  C.  Lyon;  secretary  and  treasurer,  J.  L. 
Fellows:  manager,  W.  S.  Dodge. 

GRIP. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co- 
Cincinnati,  Ohio. 

«GRlPALL. — Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  &'  Co- 
lne., 583  18th  Ave.,  Newark,  N.  J. 

GRIP- IT. — Trade  * name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  & 
Son,  Inc..  Parkersburg,  W.  Va. 

GRIPKUT. — Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  & Co- 
lne., 583  18th  Ave.,  Newark,  N.  J. 

GRIP-O. — Trade  name  for  carbon  holders 
manufactured  by  the  Nicholas  Power  Co- 
lne.. 90  Gold  St..  New  York.  N.  Y. 

GRIPS.  CABLE. — In  attaching  the  pull- 
ing cable  to  a lead-sheathed  cable  that  is 
to  be  drawn  into  a conduit  a secure  con- 
nection must  be  provided,  since  the  ten- 
sion is  considerable.  The  most  convenient 
and  readily  attached  connection  consists  of 
a cable  grip  made  up  of  a cylindrical  wire 
mesh  which  when  released  slips  over  the 
cable.  When  tension  is  applied  the  wire 
mesh  Is  extended  lengthwise  and  its  di- 
ameter is  reduced,  causing  it  to  grip  the 
lead  sheath  securely  while  the  tension  is 
maintained. 

Manufacturers: 

Barnard  & Co.,  B.  S-  31  Union  Sq..  New 
York.  N.  Y. 

Cope,  T.  J.,  1620  Chancellor  St-  Phila- 
delphia, Pa. 

HERBST.  PAUL  W-  Chicago.  111.  We  are 
sole  distributors  of  the  “Gem”  wire 
woven  cable  grip.  See  display  adver- 
tisement on  page  1258. — Adv. 

KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago.  111.  For  infbrma- 
tion  respecting  cable  grips,  see  page 
1259  and  write  for  our  catalog  of  con- 
struction tools. — Adv. 

LINE  MATERIAL  CO-  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  1278.) 

GRIPS,  LAMP. — Lamp  grips  are  small 
devices  attached  to  a lamp  socket  or  re- 
ceptacle subjected  to  vibration,  to  keep  the 
lamp  from  Jarring  loose  and  falling  out. 
They  consist  of  a strong  spring  which  oper- 
ates through  a slot  in  the  screw  shell  us- 
ually, pressing  against  the  lamp  when  it  is 
in  place  with  sufficient  force  to  prevent  it 
working  loose.  They  are  of  special  value 
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in  railway  cars,  in  factory  rooms  where 
punch  presses  operate,  in  forge  shops,  etc. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  St.,  Chicago,  111.  (See 
display  advertisement  on  pages  1231- 
1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant/* 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

GRIPS,  MESSENGER. — Messenger  grips 
are  very  similar  to  wire  grips,  but  are  made 
for  gripping  messenger  wire,  or  strand 
while  it  is  being  pulled  tight.  They  are 
much  heavier  and  larger  than  wire  grips, 
usually  having  a gripping  surface  from  7 
to  9 ins.  long.  Parallel  Jaws  are  so  ar- 
ranged that  when  a pull  is  put  on  two  eye 
rings  by  the  pulling  block  or  tackle  the 
Jaws  will  grip  the  strand.  The  Jaws  are 
made  with  serrated  or  roughened  surfaces 
to  give  a large  contact  surface  and  good 
grip  without  injuring  the  strands. 

Manufacturers: 

KLEIN  & SONS,  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  111.  For  informa- 
tion concerning  these  and  other  Klein 
products,  see  page  1259  and  write  for 
our  catalog  of  construction  tools. — Adv. 


of  grips  furnished  are  the  “Havens” 
grips  and  the  “Chicago”  grips.  The 
other  types  of  grips  constructed  of 
castings  are  the  “Samson”  grips  and 
“Come-along”  grips.  They  are  used 
all  over  the  world.  Klein  catalog  fully 
illustrates  and  describes  the  merits  of 
each  grip.  Write  for  it.  See  also  page 
1259  for  illustrations  and  information 
concerning  other  Klein  products. — Adv. 

Rittenhouse  Co.,  The  A.  E.,  Honeoye 
Falls,  N.  Y. 

SMITH  & HEMENWAY  CO..  INC.,  Irv- 
ington. N.  J.  This  company  makes  the 
“Buffalo  Grips”  in  all  sizes  with  loop 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GRIPS,  PLUG,  SOCKET  AND  ROSETTE 
STRAIN  RELIEF. — Clamping  devices  de- 
signed to  furnish  a secure  mechanical  at- 
tachment between  wires  and  wiring  devices 
to  eliminate  strain  on  the  wiring  connec- 
tions due  to  weight  of  cord  or  attachment 
or  caused  by  ordinary  use.  These  some- 
times take  the  form  of  a special  split  bush- 
ing that  relieves  any  strain  at  the  point 
where  the  cord  enters  the  attachment.  In 
sockets  used  with  drop  cords  two  bushings, 
one  of  which  is  cone-shaped,  are  occasion- 
ally used.  The  cone-shaped  bushing  fits 
the  cord  tightly  and  transfers  the  strain  to 
a fixed  bushing  in  the  socket  cap.  Rosettes 
and  many  other  devices  have  a small  rod 
or  piece  around  which  the  cord  may  be 
twisted  to  relieve  any  strain.  Other  de- 
vices, especially  attachment  plugs,  are 
arranged  with  a large  slot  or  recess  so  that 
the  conductors  may  be  knotted  and  thus 
remove  the  strain  from  the  screw  connec- 
tions. On  attachment  plugs  it  is  particu- 
larly necessary  to  prevent  strain  on  the 
connections,  such  as  is  caused  by  pulling 
on  the  cord  of  a prong- type  cap,  which 
would  likely  cause  the  cord  terminals  to 
slip  from  their  connections  and  open  the 
circuit,  if  not  short-circuit  it. 

Manufacturers: 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant/* 

Weber  Electric  Co.,  Schenectady,  N.  Y. 
(Exclusive  distributor,  Henry  D.  Sears, 
30  Boylston  St.,  Boston,  Mass.) 

GRIP8,  WIRE. — A device  used  in  various 
kinds  of  overhead  line  construction,  such 
as  power,  lighting,  trolley,  telephone  and 
telegraph  lines,  for  clamping  line  wire  In 
order  to  pull  It  up  tightly  enough  for  tieing 
onto  the  insulators.  Several  forms  of  grips 
are  made;  most  of  them  utilize  the  tension 
on  the  line  to  tighten  the  clamping  pres- 
sure on  the  wire,  so  that  the  harder  the 
pull  the  firmer  the  grip.  They  are  gener- 
ally so  arranged  that  neither  the  insulation 
nor  wire  are  injured.  The  Buffalo  grip  is 
one  common  form.  This  has  two  parallel 
Jaws  which  can  be  locked  open  to  insert 
the  wire.  An  eye  or  pulley  on  the  end  of  a 
simple  lever  arrangement  is  attached  to  the 
pulling  block  and  when  the  .tension  is  ap- 
plied the  Jaws  come  together  to  grip  the 
wire.  There  are  several  other  forms  util- 
izing the  principle  of  an  eccentric  or  cam 
which  turns  to  reduce  the  size  of  an  open- 
ing when  tension  is  applied  on  an  eye  or 
pulley.  The  most  common  of  these  are 
known  as  the  “Come  Along/*  “Haven’s 
Grip/'  “Compound  Eccentric,**  “Chicago,” 
etc.  Larger  and  heavier  grips,  generally 
with  parallel  Jaws  either  serrated  or  rough- 
ened, are  used  for  handling  messenger  wire 
or  strand,  and  trolley  wire. 

Manufacturers: 

BUSH  ELECTRIC  CO..  THE,  6654 
Broadway,  Cleveland,  Ohio. 

Dicke  Tool  Co.,  The,  Downers  Grove,  111. 

KLEIN  & SONS,  MATHIAS,  3200  Bel- 
mont Ave..  Chicago,  111.  The  Klein 
wire  grip  for  all  around  work  is  almost 
automatic  in  action.  A shake  of  the 
rope  releases  the  grip.  The  heavier  the 
strain,  the  tighter  the  grip.  Our  wire 
grip  is  forged  from  bar  steel.  The  types 
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or  pulley  and  the  automatic  locking 
device,  see  first  illustration.  “Haven 


“Haven  Grip" 

Grips.”  see  second  illustration.  In  the 
various  sizes,  are  furnished  either  In 
Gun  Metal  or  galvanized  finish. — Adv. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

GRIPTITE. — Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  & Co., 
Inc.,  683  18th  Ave.,  Newark,  N.  J. 

GRIPTITE. — Trade  name  for  hand  vise 
holder  manufactured  by  the  Newman  Mfg. 
Co.,  717-21  Sycamore  St.,  Cincinnati,  Ohio. 

GRISCOM-RUSSELL  CO.  — New  York, 
N.  Y.  Manufacturer  of  steam  and  oil  sepa- 
rators, feed  water  heaters  and  other  steam 
specialties.  President,  E.  T.  Hargrove; 
vice-president  and  general  manager,  R.  C. 
Jones;  treasurer,  J.  J.  O’Brien.  Main  office, 
2141  West  St.  Bldg.,  New  York,  N.  Y. 
Branch  offices,  Philadelphia,  Pa.;  Boston, 
Hartford.  Conn  ; Springfield,  Mass.;  Pitts- 
burgh, Pa.;  Cleveland,  Ohio;  Detroit,  Mich.; 
Toledo,  Ohio;  Chicago,  111.;  Minneapolis, 
Minn.;  Milwaukee,  WIs.;  St.  Louis,  Mo.: 
New  Orleans,  La.;  Houston,  Tex.;  Fort 
Worth,  Tex.;  Charlotte,  N.  C.;  San  Fran- 
cisco, Cal.;  Seattle,  Wash.;  Los  Angeles, 
Cal.;  Kansas  City,  Mo. 

GRITT. — Trade  name  for  electrical  adver- 
tising specialties  manufactured  by  the 
National  Retailers  Advertising  Corp.,  1846- 
48  Ogden  St.,  Indianapolis,  Ind. 

GRONWALL-DIXON.— Trade  name  for 
electric  steel  furnaces  manufactured  by  the 
John  A.  Crowley  Co.,  120  Liberty  St.,  New 
York,  N.  Y. 

GROOMERS,  ELECTRIC.  — Electric 
groomers  are  motor-driven  devices  operat- 
ing a rotating  cylindrical  grooming  brush 
through  a flexible  shaft.  The  motor  is 
often  suspended  from  an  overhead  support 
and  may  be  moved  from  stall  to  stall  as 
desired.  The  brush  used  is  cylindrical,  but 
is  In  other  respects  of  similar  construction 
to  a flat  grooming  brush.  A reversible 
rotating  motion  is  obtained  which  makes 
the  speedy  cleaning  and  proper  grooming 
of  a horse  a simple  matter.  Some  groom- 
ers are  arranged  on  portable  stands  which 
may  be  moved  from  place  to  place.  They 
are  also  operated  interchangeably  with 
motor-driven  clippers  in  some  cases,  the 
same  motor  being  used  for  both.  The 
motors  are  made  for  32-volt  d-c.  and  also 
for  110  and  220-volt  a-c.  or  d-c.  circuits. 

Manufacturers: 

American  Shearer  Mfg.  Co.,  Nashua, 
N.  H.  “Priest’s.** 


Gillette  Clipping  Machine  Co.,  129-31  W. 

31st  St.,  New  York,  N.  Y. 

Taber  Pump  Co..  Buffalo.  N.  Y.  “Taber/* 

GROSS  CHANDELIER  CO.— 21st  & Mor- 
gan Sts.,  St.  Louis,  Mo.  Manufacturer  of 
lighting  fixtures. 

GROSSMAN  AUTO  PARTS  CO.— White 
Plains,  N.  Y.  Manufacturer  of  automobile 
wiring  assemblies  and  magneto  parts. 
Partnership,  Wallace  G.  Grossman  and 
Mortimer  M.  Grossman. 

GROTE  MFG.  CO.,  F.— 123  3rd  Ave., 
Evansville,  Ind.  Manufacturer  of  electric 
elevators  and  hoists.  Business  established 
1908.  President  and  treasurer,  F.  Grote; 
secretary,  E.  F.  O.  Ruller;  general  man- 
ager, Emil  Grote. 

GROTON  ELECTRICAL  DEVICES,  INC. 

— Groton,  N.  Y.  Manufacturer  of  electric 
hand  and  face  driers.  Business  established 
1917.  President,  Benn  Conger;  secretary, 
L.  J.  Conger;  treasurer  and  general  man- 
ager, D.  J.  Watrous;  sales  manager,  R.  B. 
Hibbard.  Main  office  and  factory.  Main 
St.,  Groton,  N.  Y.  Branch  offices  and 
warehouses,  129  W.  42nd  St.,  New  York, 
N.  Y.;  Little  Bldg.,  Boston,  Mass.;  110  S. 
Dearborn  St.,  Chicago,  III.  Sales  repre- 
sentatives. E.  W.  Hall  Co.,  720  2nd  Ave., 
Seattle,  Wash.;  Frick-McClay  Electric  Co., 
19  S.  13th  St.,  Philadelphia,  Pa.;  Newbury 
Electric  Co.,  724  S.  Olive  St.,  Los  Angeles. 
Cal. 

GROUND. — The  term  ground  Is  used  in 
electrical  work  in  referring  to  the  earth  as 
a conductor  or  as  the  zero  of  potential. 
Thus  a grounded  circuit,  as  on  a telegraph 
or  telephone  line,  is  one  in  which  the  earth 
Is  used  as  one  conductor  of  the  circuit. 
For  safety  purposes  many  circuits  and 
much  electrical  apparatus  is  grounded  per- 
manently, and  in  special  cases  grounded 
only  while  any  work  is  being  done  on  a 
line;  grounding  for  safety  Is  usually  called 
protective  grounding.  On  other  lines  or 
Circuits  a ground  is  a very  troublesome 
condition  as  it  permits  a leakage  or  flow  of 
current  to  ground  rather  than  to  the  de- 
sired apparatus.  To  ground  means  to  con- 
nect a circuit  or  frame  of  apparatus  or 
conduit,  etc.,  to  the  ground.  Abroad  this 
is  more  often  called  “to  earth”  and  a 
ground  connection  is  called  an  earth. 

GROUND  CLAMPS.— See  Clamps,  ground 
connection. 

GROUND  CONNECTIONS,  RADIO.— The 
use  of  an  elevated  antenna  in  radio  work 
makes  necessary  some  sort  of  ground  or 
counterpoise  for  the  other  plate  of  the  con- 
denser. For  receiving  circuits  and  small 
sending  sets,  grounding  upon  the  water 
system  is  often  sufficient.  Better  grounds 
are  made  by  laying  wires  in  the  earth  be- 
neath the  antenna.  Sometimes  a network 
is  suspended  on  short  posts  directly  under 
the  antenna,  but  insulated  from  the 
ground;  this  is  called  a counterpoise.  For 
transmitting  stations  a much  better  and 
lower  resistance  ground  is  necessary  in 
order  to  avoid  energy  loss  and  danger  of 
fire.  The  voltages  generated  in  an  aerial 
used  for  transmitting  are  often  very  high 
and  if  the  resistance  in  the  ground  lead  is 
not  very  low,  the  current  will  jump  to  the 
lighting  circuit,  or  some  other  metallic 
body  which  is  better  grounded.  The  spark 
which  results  may  be  sufficient  to  start  a 
fire. 

GROUND  DETECTOR.— An  instrument 
used  to  determine  whether  any  part  of  an 
electrical  circuit . has  accidentally  come  in 
contact  with  ground  or  become  grounded. 
See  Detectors,  ground. 

GROUND  PIPE  CAPS.— See  Caps,  ground 
pipe. 

GROUND  PIPES.— See  Pipes,  ground. 

GROUND  PLATES.— See  Plates,  ground. 

GROUND  RETURN. — A term  used  in  re- 
ferring to  any  circuit  or  system  in  which 
the  ground  Is  used  as  one  of  the  conductors. 
It  originated  in  connection  with  grounded 
d-c.  systems  in  which  the  negative  pole 
was  always  grounded,  and  the  current  was 
considered  to  go  out  on  the  positive  con- 
ductor and  return  In  the  ground.  Grounded 
d-c.  trolley  systems  operate  in  this  man- 
ner and  the  track  circuits  are  referred  to 
as  negative  or  ground-return  circuits. 
Single -phase  and  polyphase  electric  railway 
systems  also  use  the  track  rails  as  one  con- 
ductor. The  use  of  the  rails  as  one  of  the 
d-c.  railway  conductors  often  gives  rise  to 
electrolysis  troubles  in  underground  piping 
and  lead -covered  cables,  which  requires 
special  provision  for  its  elimination.  Tele- 
graph and  some  telephone  lines  also  utilize 
the  ground  as  a return  circuit. 
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GROUND  ROD8. — See  Rods,  ground. 

GROUND  TELEGRAPHY  AND 
TELEPHONY.— A method  of  sending  tele- 
graph or  telephone  messages  by  the  aid  of 
earth  currents.  For  telegraphing,  alternat- 
ing voltages  generated  by  a buzzer  are 
applied  to  two  metal  conductors  driven  in 
the  ground  100  ft.  or  more  apart  in  a line 
at  right  angles  to  the  direction  of  the  re- 
ceiving station.  For  receiving,  a similar 
pair  of  metal  stakes  are  used  and  are  con- 
nected directly  to  an  electron  tube  ampli- 
fier. For  telephony  the  buzzer  currents 
are  replaced  by  speech-modulated  current. 
This  type  of  communication  was  used  to 
some  extent  in  the  recent  war,  and  is 
called  TPS  communication,  this  name 
coming  from  the  French  words  meaning 
telegraphy  through  the  soil.  It  is  not  ap- 
plicable to  long-distance  communication. 

GROUND  VVIRE,  TELEPHONE.— Many 
telephones  require  a connection  to  earth 
or  ground.  The  wire  which  makes  this  is 
called  a ground  wire.  It  runs  to  the  ground 
rod,  driven  into  the  dirt,  or  to  a water  or 
gas  pipe  which  Itself  enters  the  earth.  The 
latter  requires  a grounds  clamp  to  attach 
the  wire  to  the  pipe.  Telephone  poles  are 
often  equipped  with  ground  wires,  simply  a 
wire  run  from  the  top  of  the  pole  to  the 
butt,  and  usually  coiled  up  a little  under 
the  pole.  It  is  a lightning  protection  to  the 
pole. 

GROUND  WIRE,  TRANSMISSION  LINE. 
— As  a protection  against  lightning  striking 
a transmission  line.  It  has  become  the 
practice  to  Install  a continuous  wire  over 
the  line,  running  from  top  to  top  of  all  the 

Soles  or  towers  and  frequently  grounded 
y means  of  a ground  connecting  wire  along 
the  pole  or  tower.  This  top  or  ground  wire 
is  commonly  made  of  heavy  galvanized  steel 
strand.  See  Strand,  galvanized  steel;  also 
Wire,  transmission  ground  (solid  wire). 

GROUNDING. — Grounding  of  electric  cir- 
cuits is  usually  for  one  of  two  reasons.  (1) 
So  that  the  ground  may  form  part  of  the 
circuit,  such  as  one  of  its  conductors,  under 
normal  conditions;  this  Is  usually  confined 
to  low-voltage  circuits,  such  as  telephone 
and  telegraph.  (2)  The  neutral  conductor 
of  a three-wire  system  is  generally 
grounded  to  guard  against  excessive  volt- 
age being  Imposed  upon  either  side  of  the 
system  from  some  external  source,  as  by  a 
connection  with  some  higher  voltage  sys- 
tem. In  case  of  a-c.  distribution  systems 
which  are  fed  through  transformers,  one 
side  of  the  distribution  circuits  is  always 
grounded  if  the  normal  circuit  voltage  does 
Dot  exceed  150  volts  and  frequently  is 
grounded  even  when  the  voltage  exceeds 
this  value.  Such  grounding  Is  purely  as  a 
protective  measure  and  for  the  purpose  of 
preventing  persons  being  exposed  to  a volt- 
age to  ground  which  is  higher  than  the 
normal  voltage  to  ground  of  the  circuit. 
For  instance,  breakdown  of  the  insulation 
in  the  distribution  transformer  would  sub- 
ject the  low-voltage  distribution  circuits  to 
the  high  primary  voltage,  thus  producing  a 
very  hazardous  condition.  Other  circuits 
which  are  also  exposed  to  contact  with 
high-tension  circuits  either  directly  or 
through  induction  are  similarly  grounded. 

The  frames  of  generators,  motors  and 
other  equipment,  metal  conduit  systems, 
wire  raceways  and  similar  enclosures  for 
wires  are  generally  required  to  be  grounded 
chiefly  as  a protection  against  possible 
breakdown  of  the  insulation  of  the  con- 
ductors within  such  machines,  conduits  or 
raceways  or  of  metal  fittings  connected 
therewith.  In  all  cases  the  ground  connec- 
tion must  be  a reliable  one  and  should 
normally  carry  no  current,  since  it  is  re- 
served as  a protective  measure  and  not  as 
a connection  to  ground  of  the  circuit  itself. 

GROUNDING  DEVICES,  MISCELLANE- 
OUS.— Protective  grounding  is  required  on 
wiring  and  distribution  systems  for  light- 
ing and  power  and  grounding  is  widely 
used  in  other  systems,  such  as  telephone, 
telegraph  and  radio  communication,  both 
as  a protection  to  the  apparatus  and  as  a 
means  of  completing  the  circuit.  The  vari- 
ous conditions  under  which  grounds  have  to 
be  made  require  the  use  of  many  grounding 
devices.  Interior  wiring  systems,  when 
possible,  are  connected  to  the  house  or 
building  water-piping  system,  as  this  gives 
the  best  possible  ground  connection  and  is 
known  as  a natural  ground.  Gas  pipes 
may  be  used  when  the  other  is  impractical 
but  are  not  to  be  preferred.  Suitable  con- 
nections of  this  kind  require  the  use  of  a 
ground  clamp  for  the  pipe;  see  Clamps, 
ground  connection. 


Artificial  grounds  are  used  where  the 
water  pipe  or  natural  grounds  are  not 
available.  These  are  made  in  a number 
of  ways.  One  of  the  most  common  is  the 
use  of  a ground  pipe  or  ground  rod.  See 
Pipes,  ground,  also  Rods,  ground.  These 
devices  are  driven  into  the  soil  for  a con- 
siderable distance  to  give  a large  contact 
area  and  reach  moist  soil,  if  possible.  The 
ground  wire  Is  then  attached  either  by 
soldering  to  the  ground  rod  or  by  using  a 
ground  pipe  cap;  see  Caps,  ground  pipe. 
Another  system  makes  use  of  ground  cones 
or  ground  plates,  which  are  buried  in  the 
soil  or  In  a bed  of  charcoal  or  other  mate- 
rial that  will  retain  moisture  and  make  a 
good  connection.  See  Plates,  ground,  also 
Cones,  ground. 

There  are  other  methods  of  grounding, 
some  of  which  make  use  of  home-made 
devices.  Coils  of  bare  copper  wire  or  cop- 
per strap  are  sometimes  used.  These  are 
burled,  sometimes  under  a pole  in  pole-line 
construction,  and  then  connected  to  the 
ground  wire.  Copper  gauze  networks  are 
also  used  in  some  cases.  They  are  buried 
in  the  ground.  Elaborate  grounding  sys- 
tems, involving  several  special  devices  are 
required  In  the  operation  of  powerful  radio 
stations. 

Manufacturers: 

Arrow  Conductor  & Mfg.  Co.,  1536  W. 
Adams  St.,  Chicago,  111. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line/' 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston,  Mass. 

Cavin,  F.  T.,  400  W.  Ave.,  26,  Los  An- 
geles, Cal.  “Cavin." 

CHELTEN  ELECTRIC  CO.,  THE,  4859 
Stenton  Ave.,  Philadelphia,  Pa. 

Cope,  T.  J.,  1620  Chancellor  St.,  Philadel- 
phia, Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Despl&ines  St.,  Chicago,  HI.  “Three 
E." 

Fairmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave.,  Philadelphia,  Pa. 
“Maxum.** 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.** 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

PARAGON  ELECTRIC  CO.,  Old  Colony 
Bldg.,  Chicago,  111.  Paragon  Grounds? 
adequate  and  dependable  under  all  con- 
dtlons,  are  made  of  pure  continuous 
copper  (the.  toughest  metal  for  resist- 


ing underground  corrosion)  from  base 
to  point  of  connection  with  leading-in 
wire  above  the  surface  of  the  earth. 
No  galvanic  action  can  destroy  connec- 
tions. Have  ample  discharge  area. 
Not  expensive.  Complete  directions 
furnished  with  each  shipment  to  insure 
accurate  installation. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.** 
WESTINGHOU SE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wind  man -Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

GROUT. — Portland  cement  mixed  with 
enough  water  to  be  thin  enough  to  pour, 
and  without  the  use  of  any  aggregates 
(sand,  gravel  or  stone).  In  construction 
work  “grouting*  ’ or  filling  or  building  up 
with  grout  is  necessary,  to  give  a solid 
bearing  to  a frame  or  to  fasten  anchor 
bolts,  dowels,  etc. 
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GROVE  CELL. — A laboratory  form  of 
primary  battery  having  an  outer  jar  con- 
taining a dilute  sulphuric  acid  solution  and 
a zinc  electrode  and  an  inner  porous  cup  in 
which  nitric  acid  and  a platinum  electrode 
are  placed.  See  Batteries,  primary. 

GROWTH,  PLANT,  EFFECT  OF  ELEC- 
TRICITY  ON. — There  have  been  numerous 
experiments  extending  over  a long  period 
of  time  to  determine  the  influence  on  the 
growth  of  plants  through  the  action  of  an 
electrical  discharge.  Many  of  these  experi- 
ments consisted  in  subjecting  the  plants  to 
discharges  in  the  atmosphere  about  the 
plants  and  other  experiments  have  sub- 
jected the  plants  to  a flow  of  current 
through  the  ground.  The  best  results  have 
been  obtained  by  using  a network  of  con- 
ductors over  the  plants  and  charging  this 
to  a potential  of  from  50,000  to  76,000  volts. 
The  network  acts  as  a leaky  condenser  and 
a discharge  to  ground  takes  place.  When 
potentials  of  this  value  are  used  the  dis- 
charge Is  audible.  The  effect  of  electric 
light  on  plant  growth  has  also  been  studied 
and  found  to  be  beneficial 

While  there  is  no  doubt  that  the  elec- 
trical discharge  and  electric  light  have  a 
stimulating  effect  on  the  plants  the  best 
length  of  time  of  application  of  the  current 
has  not  been  determined.  There  are  many 
other  features  that  are  still  in  the  experi- 
mental field,  such  as  influence  of  the  nature 
of  the  crop,  the  effect  of  moisture  in  the 
soil,  composition  of  the  soil,  time  of  plant- 
ing, etc. 

GRUENDLER  PATENT  CRUSHER  A 
PULVERIZER  CO.— 928  N.  1st  St..  St. 
Louis,  Mo.  Manufacturer  of  electric  grind- 
ers, crushers  and  pulverizers.  Business 
established  1886.  President,  E.  Gruendler; 
vice-president  and  sales  manager,  William 
P.  Gruendler;  secretary  a#d  general  man- 
ager, H.  J.  Shelton;  treasurer,  F.  E.  Shel- 
ton. 

GRUNDY. — Trade  name  for  insulated 
shaft  couplings  manufactured  by  the 
Charles  Bond  Co.,  617-19  Arch  St.,  Phila- 
delphia, Pa. 

GRUNDY. — Trade  name  for  flexible  insu- 
lated coupling  manufactured  by  the  Bond 
Foundry  & Machine  Co.,  Manheim,  Lan- 
caster Co.,  Pa. 

GRUVA. — Trade  name  for  grinding  wheel 
dressers  manufactured  by  the  Challenge 
Machine  Co.,  Inc.,  5116  Springfield  Ave., 
Philadelphia,  Pa. 

G.  T . D. — Trade  name  for  threading  dies, 
pipe  threaders,  taps,  screw  plates,  etc., 
manufactured  by  the  Greenfield  Tap  & Die 
Corp.,  Sanderson  St.,  Greenfield,  Mass.,  and 
the  Greenfield  Tap  & Die  Corp.  of  Canada, 
Ltd.,  Front  & York  PI.,  Galt,  Ont.,  Can. 

GUARANTEE. — Trade  name  for  house- 
hold labor-saving  devices  manufactured  by 
the  Guarantee  Electric  Products  Co.,  110- 
112  W.  40th  St.,  New  York,  N.  Y. 

GUARANTEE.— Trade  name  for  annunci- 
ators manufactured  by  the  Partrick  & Wil- 
kins Co..  51  N.  7th  St.,  Philadelphia,  Pa. 

GUARANTEE  CONSTRUCTION  CO.— 140 
Cedar  St.,  New  York,  N.  Y.  Manufacturer 
of  pneumatic  conveyors.  Business  estab- 
lished 1901.  President,  Charles  L.  Inslee; 
vice-presidents,  W.  G.  Hudson  and  Edward 
Burns,  Jr.;  treasurer,  W.  W.  Ricker. 

GUARANTEE  ELECTRIC  PRODUCTS 
CO.— 110-112  W.  40th  St.,  New  York.  N.  Y. 
Manufacturer  of  electric  household  labor- 
saving  devices  and  high-frequency  appa- 
ratus. Business  established  1917.  Dr.  E. 
A.  Martin,  sole  owner.  Factories,  Brooklyn, 
N.  Y.,  and  Chicago,  111. 

GUARANTEE  LIQUID  MEASURE  CO.— 
Rochester,  Pa.  Manufacturer  of  electrically 
operated  gasoline  pumps.  President,  H.  C. 
Fry;  vice-president,  F.  J.  Woodruff;  secre- 
tary and  treasurer,  D.  H.  Sage. 

GUARANTEED  BATTERY  CO.— 2017- 
2026  Lucas  Ave.,  St.  Louis,  Mo.  Manufac- 
turer of  storage  batteries  and  battery  re- 
pair shop  equipment.  President,  F.  A.  Car- 
penter; vice-president,  C.  Alfeld,  Jr.;  vice- 
president  and  treasurer,  J.  Oscar  Boeck; 
secretary,  W.  C.  Schawacker. 

GUARANTEED  CHAIN.— Trade  name  for 
fixture  chain  manufactured  by  the  Lighto- 
lier  Co.,  569-71  Broadway,  New  York,  N.  Y. 

GUARD. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenneimer  Co., 
Cincinnati,  Ohio. 

GUARD  WIRES.— Where  high-tension 
transmission  lines  or  distribution  circuits 
cross  trolley  lines  or  telephone  circuits, 
guard  wires  or  cradles  are  sometimes  placed 
above  the  trolley  or  other  low  line  to  pre- 
vent the  high-tension  wires  from  falling 
across  and  making  contact. 
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GUARDIAN. — Trade  name  for  Are  detec- 
tor thermostat  manufactured  by  the  Dee 
Electric  Co.,  79  W.  Monroe  St.,  Chicago, 
111. 

GUARDIAN. — Trade  name  for  electric 
time  detectors  manufactured  by  E.  O. 
Hausberg,  49  Maiden  Lane,  New  York, 
N.  Y. 


GUARDS,  ARC  LAMP  AND  STREET 
LAMP. — Guards  for  outdoor  lighting  service 
are  used  on  arc  lamps  and  Incandescent 
lamps  for  lighting  streets,  dry  docks, 
wharves,  buildings,  railroad  yards  and  con- 
struction work  where  there  is  special 
danger  of  breakage  of  glassware  or  where 
broken  or  cracked  parts  of  globes  must  be 
prevented  from  falling.  They  are  generally 
made  of  heavy  steel  wire,  galvanized,  and 
are  arranged  to  fasten  or  lock  to  the  fix- 
ture or  reflector.  In  many  cases  the  wires 
are  welded  together  into  a strong,  rigid 
network  which  effectively  prevents  falling 
at  least  and  usually  any  accidental  break- 
age, as  well  as  theft  of  the  globe  or  lamp. 
For  interior  guards  see  Nets  and  guards, 
for  bowls,  clusters,  globes,  etc.;  also 
Guards,  lamp. 


Manufacturers: 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 


FLEXIBLE  STEEL  LACING  CO.,  4607- 
4631  Lexington  St.,  Chicago,  111.  “Flex- 
co-Lok.” 

Hamblin  & Russell  Mfg.  Co.,  Worcester, 
Mass. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GUARDS,  LAMP,  LOCKING.— Wire  or 
similar  protective  cages  Installed  over  in- 
candescent lamps  to  prevent  their  un- 
authorized removal  or  outright  theft,  as 
well  as  breakage.  They  are  used  on  any 
lamps  accessible  to  reach,  especially  on 
drop  cords,  pendent  and  wall  bracket  fix- 
tures, also  on  portable  extension  lamps; 
wherever  in  any  of  these  cases  the  lamp  is 
exposed  to  breakage  and  liable  to  be  re- 
moved and  a wrong  one  substituted  or 
deliberately  carried  off  without  replace- 
ment, a locking  lamp  guard  should  be  used. 
This  is  particularly  true  in  factories,  rail- 
road stations,  tunnels,  subways,  etc.  The 
wire  cage  usually  has  a collar  that  fits 
around  the  socket  like  a shade  holder,  but 
it  is  locked  in  place  so  as  to  make  it  diffi- 
cult to  remove.  Sometimes  the  guard  is 
fastened  directly  to  the  outlet-box  cover. 
The  cage  may  include  a smalt  circular  re- 
flector in  place  of  the  open  collar,  or  a 
reflector  at  one  side.  Where  breakage  of 
the  lamp  is  not  likely,  but  provision  is 
necessary  against  theft  or  removal,  a lock- 
ing socket  is  usually  employed  In  place  of 
a locking  guard  (see  Sockets,  locking). 


Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Lamp  guards  for  ceiling  fix- 
tures. The  lamp  guard  at  the  left  has 


Ceiling  Fixture 
Guard 

Adv. 


grooved  band  and 
eye  bolt  for  attach- 
ing to  the  bead  of 
the  reflector.  It  Is 
made  in  sizes  of  6 
to  20  ins.  Similar 
guards  for  many 
other  styles  of  re- 
flectors and  fixtures 
are  included  in  the 
Benjamin  1 1 n e. — 


CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse.  N.  Y.  “Condulet.” 
Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can.  ‘'Ed- 
munds.” 


Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo.  “Hold- 
fast.” 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Seidler-Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.  ”S-M.” 

Y.  Y.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia. Pa.  “V.  V.” 

GUARDS.  LAMP,  NONLOCKING,  PORT- 
ABLE AND  MISCELLANEOUS. — These 
guards  are  similar  to  the  locking  guards 
described  above,  but  they  serve  primarily 
as  a protection  against  lamp  breakage  and 
therefore  have  no  locks.  On  ship  decks  the 
guards  are  used  extensively  with  water- 
tight fixtures  in  which  case  they  protect 
the  enclosing  globe  as  well  as  the  lamp 
proper;  such  guards,  as  well  as  those  used 
in  cargo  spaces,  ship  boiler  and  engine 
rooms,  in  baggage  cars,  etc.,  are  of  very 
substantial  construction  and  usually  secure- 
ly fastened  to  the  outlet-box  cover.  Port- 
able extension.  Inspection  or  trouble  lamps 
should  always  be  protected  by  a guard, 
since  lamp  breakage  is  otherwise  very  fre- 
quent, due  to  the  rough  handling  such 
lamps  receive  In  machine  shops,  factories 
in  general,  garages,  locomotive  round- 
houses. railroad  yards,  etc.  The  guards 
for  these  lamps  and  for  other  miscellaneous 
single  lamps,  if  nonlocking,  are  included 
in  this  classification.  The  inspection  and 
similar  lamps  described  are  often  provided 
with  a special  handle,  including  the  socket, 
lamp  proper,  guard  with  hook  at  the  end 
and  reflector  at  the  side;  these  complete 
units  are  listed  under  Lamps,  hand,  inspec- 
tion, extension  or  trouble. 

Manufacturers: 


Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 


BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Lamp  guards  for  ceiling  fix- 
tures. The  lamp  guard  at  the  left  has 
grooved  band 
and  eye  bolt  for 
attaching  to  the 
bead  of  the  re- 
flector. It  is 
made  in  sizes  of 
6 to  20  ins.  Simi- 
lar guards  for 
many  other 
styles  of  reflec- 
tors and  fix- 
tures are  In- 
cluded in  the 
Benjamin  line. — 
Adv. 


Celling  Fixture  Lamp 
Guard 


CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 


ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria,  Sts.,  Philadelphia,  Pa. 


New  Keystone  Type 

Keystone  portable  lamp  guards  are 
made  in  three  general  types,  namelv, 
New  Keystone,  ESSCO,  and  Pennsyl- 
vania. They  are  all  of  the  same  gen- 
eral construction  although  they  differ 
in  size  and  in  design.  The  type  B 


Pennsylvania  Type  A 


FLEXIBLE  STEEL  LACING  CO.,  4607- 
4631  Lexington  St.,  Chicago,  III.  “Flex- 
co.” 

Frink.  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 

Hamblin  & Russell  Mfg.  Co.,  Worcester. 
Mass.  “Eureka.” 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Leveridge,  Inc.,  Charles  W.,  133  Liberty 
St.,  New  York,  N.  Y. 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Lox- 
on.” 


Pennsylvania  guard  may  be  fitted  with 
a 100-watt  type  C lamp.  The  cages 
are  made  of  Bessemer  steel  wires  and 

Stressed  metal  parts  and  are  sufficient- 
y strong  to  sustain  an  average  man’s 
weight.  All  types  may  be  used  on 
voltages  up  to  750  and  are  approved 
by  the  Board  of  Underwriters. — Adv. 
Electrical  Dealers  Supply  House.  162  W. 

Randolph  St.,  Chicago.  111.  “Edsh.” 
Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 


Hamblin  & Russell  Mfg.  Co.,  Worcester, 
Mass. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Matthews  & Brother,  Inc.,  W.  N..  2912 
Easton  Ave.,  St.  Louis,  Mo.  (Portable) 
“Holdfast.” 

McGill  Mfg.  Co.,  Valparaiso.  Ind.  “Pro- 
tector,” “Bulldog,”  “Dreadnaught,” 
"Standard,”  “National,”  “Crescent,” 
“Security,”  “Universal,”  “Mogul,”  ‘.‘Ca- 
ble Rack,”  “Monitor.” 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  “Harvard,”  "Ryerson  Han- 
dy,” “Webster,”  “Eureka.” 

Racine  Iron  & Wire  Works,  Racine,  Wis. 
“Buck.” 

Standard  Wire  Co.,  The,  Grant  & Samp- 
son Sts.,  New  Castle,  Pa.  “Standard,” 
“Just  Right.” 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

GUARDS,  MANHOLE.— Where  manholes 
are  opened  for  work  in  crowded  streets  it 
it  important  that  the  opening  be  guarded 
by  a railing,  or  by  a heavy  wire  screen.  A 
sectional  pipe  railing  so  hinged  that  It  can 
be  carried  In  a compact  way  on  a wagon  is 
commonly  used;  a red  danger  flag  is  usual- 
ly placed  on  it  to  attract  attention.  Where 
there  is  danger  of  horses  stepping  into  the 
opening  a heavy  wire  screen  in  a strong 
frame  placed  on  the  hole  as  a cover  has 
been  found  useful. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y. 

Brock  len  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Fox  & Co.,  John,  253  Broadway,  New 
York,  N.  Y. 

HALLETT  IRON  WORKS,  Harvey,  III. 
“Hallett.”  (See  display  advertisement 
on  page  1254.) 

Smyser-Royer  Co.,  York,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

GUARDS,  POLE. — Guards  are  placed  on 
wooden  poles  used  in  distribution  circuits 
to  protect  them  from  gnawing  of  horses 
and  from  accidental  bumps  by  wagons. 
The  narrow  metal  strips  nailed  vertically 
on  the  pole  as  a protection  against  horses 
are  called  pole  strips  or  cribbing  guards; 
they  are  listed  under  Strips,  pole.  Wagon 
guards,  hub  plates  or  butt  protectors  are 
listed  under  Plates,  pole,  hub  or  butt  and 
strain. 

GUARDS,  PUNCH  PRESS  AND  OTHER 
MACHINERY. — Safety  guards  are  placed 
around  punch  presses  or  any  machinery 
having  movable  parts  to  protect  the  opera- 
tor and  other  persons  who  have  to  work 
or  pass  by  near  the  machine.  The  guards 
are  usually  made  of  stiff  woven  wire  of  a 
mesh  small  enough  to  keep  the  operator’s 
clothing  from  being  caught  on  a moving 
part,  such  as  belting,  gearing,  etc.  Guards 
are  also  placed  over  grinding  and  cutting 
machines  to  keep  pieces  of  metal  or  abra- 
sive from  flying  through  the  air. 

The  great  hazard  entailed  in  the  operation 
of  punch  presses  lies  in  the  possibility  of 
the  operator’s  hand  being  still  in  the  ma- 
chine when  the  clutch  releases  and  the  die 
descends.  In  the  electrical  industry  punch 
presses  are  extensively  used,  particularly 
in  the  manufacture  of  armature  and  trans- 
former cores,  wire  terminals,  telephone 
parts,  metal  reflectors,  parts  of  lighting 
fixtures,  etc.,  some  parts  used  going 
through  twenty  or  more  punch-press  opera- 
tions. In  any  shop  where  presses  are  used 
to  such  an  extent  accidents  would  be  nu- 
merous were  It  not  that  they  are  made 
impossible  by  the  use  of  special  guards. 
These  guards  are  made  of  wire  mesh  or  a 
deformable  gate  is  employed,  the  guard  or 
gate  being  so  linked  with  the  press  that 
just  as  the  die  starts  to  descend  the  gate 
flies  across  the  front  of  the  press,  knocking 
the  hand  out  of  the  way  if  it  Is  still  be- 
tween the  dies.  Some  types  of  gates  are 
so  arranged  that  they  start  to  shut  before 
the  die  descends  and  must  be  almost  com- 
pletely down  before  the  clutch  releasing  the 
die  can  operate,  thereby  making  it  impos- 
sible for  the  clutch  to  operate  when-  the 
hand  is  in  the  machine.  The  gates  also 
may  be  arranged  to  cut  off  the  power  in 
case  they  fail  to  operate  or  are  obstructed 
in  their  path. 

Manufacturers: 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont, 
Can, 
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BENJAMIN  ELECTRIC  MPG.  CO..  Chi- 
cago,  New  York,  San  Francisco,  Toron- 
to. The  Benjamin  punch  press  guard 
makes  fingers 
safe  without 
diminishing  pro- 
duction. Both 
hands  of  the 
operator  must 
be  out  of  the 
way  before  the 
ram  descend? 
A compressed 
air  cylinder  at- 
tached to  the 
punch  press  re- 
leases a blast  of 
air  on  the  up- 
ward stroke,  so 
that  the  work  is 
blown  off  the 
die.  This  does 
away  with  the 
necessity  of  the 
Benjamin  operator  putting 

Press  Guard  his  fingers  un- 

der the  ram  in 

order  to  remove  the  work. — Adv. 


Buffalo  Wire  Works  Co..  316-332  Terrace. 
Buffalo,  N.  Y.  (Wire  enclosures)  “Buf- 
falo.” 

Corbin  Cabinet  Lock  Co..  New  Britain, 
Conn. 

Flour  City  Ornamental  Iron  Co..  27th  St. 

& 28th  Ave.,  S..  Minneapolis,  Minn. 

Kirk  & Blum  Mfg.  Co..  2846  Spring  Grove 
Ave.,  Cincinnati.  Ohio. 

New  Britain  Machine  Co.,  New  Britain. 

Conn.  “New  Britain.” 

Page  Steel  & Wire  Co.,  30  Church  St., 
New  York,  N.  Y. 

Roberts  Electrical  Device  Corp.,  617  W. 

Monroe  St.,  Chicago,  HI. 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  “Diamond.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore, 
guriy  GuaTd  Co.,  4139  W.  Kinzie  St.,  Chi- 
cago, 111.  “Surty.” 

Wickwure  Spencer  Steel  Corp.,  Worces- 
ter, Mass. 


GUARDS,  THIRD  RAIL.  — Protecting 
boards  which  partly  surround  the  third  rail 
to  prevent  accidental  contact  with  it.  in 
the  underrunning  type  of  third  rail  the  pro- 
tection may  be  in  the  form  of  an  inverted 
trough  leaving  the  under  surface  of  the  rail 
exposed  for  the  contact.  In  the  over  run- 
ning type  of  third  rail  the  guard  may  be  in 
the  form  of  a trough  open  both  top  and 
bottom.  In  some  cases  the  guard  may  be 
of  specially  formed  fiber  or  other  insulating 
material  arranged  to  fit  around  the  third 


raiL 


Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212  | 
King  St.,  W.(  Toronto,  Ont.,  Can. 

HUBBARD  A CO..  6301  Butler  St.,  Pitts- 
burgh, Pa. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

GUARDS,  TROLLEY.— Trolley  or  trolley- 
wheel  guards  are  used  to  guard  against  the 
trolley  wheel  Jumping  off  the  trolley  wire 
and  thus  stalling  the  car  at  perhaps  an  im- 
portant crossing  or  In  a hazardous  place. 
They  are  used  at  steam  railroad  grade 
crossings,  on  and  under  viaducts,  at  en- 
trances to  car  barns,  on  curves  and  other 
similar  points.  They  consist  of  a galvan- 
ized steel  or  copper  wire  mesh  formed  into 
an  inverted  trough  and  mounted  just  above 
the  trolley  wire.  It  is  usually  suspended 
from  a messenger  or  supporting  wire  by 
means  of  a special  yoke.  The  guard  is  in- 
sulated from  the  messenger  or  supporting 
system,  but  is  connected  to  the  trolley. 
Being  energized  it  thus  catches  the  wheel 
as  It  flies  off  and  again  completes  the  cir- 
cuit and  allows  the  car  to  continue  over  the 
crossing.  They  are  usually  placed  so  that 
the  trolley  is  protected  from  the  time  the 


When  writing  to  manufacturers  please 
mention  the 
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car  is  50  ft.  from  the  crossing  until  it  is 
60  ft.  clear  of  the  crossing. 

Manufacturers: 

Atlas  Iron,  Wire  & General  Metal  Works, 
816-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

Automatic  Trolley  Guard  Co.,  61-69  Car- 
roll  St.,  Buffalo,  N.  Y. 

National  Railroad  Trolley  Guard  Co., 
Olean,  N.  Y. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“National”  trolley  guard  is  a wire  mesh 
trough,  inverted  over  the  trolley  at 
railroad  crossings.  If  the  wheel  jumps 
the  guard  catches  it  and  supplies  power 
to  take  the  car  out  of  danger. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GUARDS,  WHEEL,  STREET  CAR.— 
Equipment  installed  close  to  the  track  and 
attached  to  and  all  around  the  car  truck, 
consisting  usually  of  wooden  hoards  in 
vertical  positions  to  prevent  persons  or  ob- 
jects from  passing  under  the  wheels. 
Nonprotruding  fenders  are  sometimes  des- 
ignated under  this  heading,  though  they 
are  more  properly  classed  as  fenders. 

Manufacturers: 

Atlas  Iron.  Wire  & General  Metal  Works, 
816-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

Brill  Co.,  The  J.  G.,  62nd  St.  & Woodland 
Ave.,  Philadelphia,  Pa. 

GUDEMAN  A CO.— New  York,  N.  Y. 
Manufacturer  of  electrical  novelties,  port- 
able lamps  and  lamp  shades.  Main  office, 
30  Irving  PI.,  New  York,  N.  Y.  Branch  of- 
fices, 141  E.  4th  St.,  Cincinnati,  Ohio;  126 
Post  St..  San  Francisco,  Cal. 

GUIDE. — Trade  name  for  automobile 
lamps  manufactured  by  the  Guide  Motor 
Lamp  Mfg.  Co.,  Cleveland,  Ohio. 

GUIDE  MOTOR  LAMP  MFG.  CO.,  THE. 
— Cleveland,  Ohio.  Manufacturer  of  elec- 
tric automobile  lamps.  President,  H.  J. 
Monson. 


GUILLOTT  METAL  GASKET  A SUP- 
PLY CO.— 24-30  S.  Clinton  St.,  Chicago,  111. 
Manufacturer  of  metal  gaskets  and  wash- 
ers.’ Business  established  1886.  Sole  owner, 
F.  W.  Bowen. 

GULF  CROSS  ARM  CO.— Dothan,  Ala. 
Producer  of  creosoted  pine  poles  and  cross- 
arms. 

GULFPORT  CREOSOTING  CO.— Gulf- 
port, Miss.  Producer  of  creosoted  poles, 
ties  and  crossarms.  General  manager,  A. 
E.  Fant. 


GULF  STATES  STEEL  CO.— Brown- 
Marx  Bldg.,  Birmingham,  Ala.  Manufac- 
turer of  galvanized  wire,  wire  rods,  etc. 
President,  James  Bowron;  vice-president, 
H.  Sanborn  Smith;  vice-president  and  gen- 
eral manager,  C.  A.  Moffett;  vice-president 
and  treasurer,  A.  R.  Forsyth;  secretary,  W. 
H.  Moore.  Factory,  Alabama  City,  Ala. 

GUM,  INSULATING  AND  SPLICING.— 
Natural  gums  or  resins  are  very  seldom 
used  for  insulation  purposes  in  their  native 
condition.  Such  gums  as  caoutchouc,  pitch, 
gutta-percha,  resin,  etc.,  are  often  mixed 
with  other  materials  or  treated  in  special 
ways  to  prepare  insulating  compounds  of 
which  they  form  the  principal  part.  These 
compounded  gums  are  then  used  to  insu- 
late wires  and  cables  in  the  process  of 
manufacture  and  also  to  protect  cable 
splices.  They  are  used  largely  on  rubber- 
insulated  cables,  especially  for  submarine 
and  underground  cable  installations. 

Manufacturers: - 


Bartlett,  Inc.,  H.  N..  19  Park  PI..  New 
York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton;  Ont.,  Can. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  “Inco  Insulite.”  (See  dis- 
play advertisement  on  page  1320.) 

ui..  


York,  N.  Y.  ^ 

Mica  Insulator  Co.,  Victoriaville,  Que., 


Sterling  Varnish  Co.,  The,  625-8  Fulton 
Bldg.,  Pittsburgh,  Pa.  “Sterling.” 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

GUM  SHELLAC.— Gum  shellac  is  a very 
high-grade  shellac  made  from  carefully 
selected  special  gum.  The  gum  is  very 
carefully  filtered  and  refined  so  that  all 
wax  and  other  foreign  matters  are  entirely 
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removed.  No  resin  is  added  to  the  gum. 
This  gives  a transparent  and  pure  shellac 
that  dries  very  rapidly.  It  is  used  on  metal, 
glass,  leather,  paper,  jewelry,  etc. 

Manufacturers:  ~ 

Franche  & Co.,  C.  E.,  440  Orleans  St.. 

Chicago,  111.  y 

Zinsser  & Co..  William,  195  William  St.. 

New  York,  N.  Y. 

GUM  MON. — Trade  name  for  molded  in- 
sulation manufactured  by  the  Garfield  Mfg. 
Co.,  Garfield,  N.  J. 

GUMP  CO.,  B.  F.— 431-437  S.  Clinton  St.. 
Chicago,  111.  Manufacturer  of  motor-driven 
grinders  for  flour  mills,  feed  mills,  etc. 
Business  established  1872.  President. 
George  W.  Moore;  vice-president,  A.  D. 
Dorman;  secretary  and  treasurer,  W.  M. 
Williams. 

GUN. — Trade  name  for  threading  taps 
manufactured  by  the  Greenfield  Tap  & Die 
Corp.,  Sanderson  St.,  Greenfield,  Mass.,  and 
the  Greenfield  Tap  & Die  Corp.  of  Canada. 
Ltd.,  Front  & York  PI..  Galt,  Ont.,  Can. 

GUN,  CONDUIT-CLEARING.  — Through 
neglect  or  accident  it  sometimes  happens 
that  conduit  is  left  open  while  other  con- 
struction work  is  going  on  in  a building 
and  plaster  or  concrete  may  enter  the  con- 
duit and  fill  it  so  that  the  wires  cannot  be 
drawn  through.  The  problem  of  removing 
this  material  within  the  pipe  is  usually 
very  difficult.  A simple  device  that  has  had 
some  success  in  removing  such  obstructions 
consists  of  a metal  cap  which  threads  onto 
the  conduit,  a blank  cartridge,  which  is 
inserted  in  a hole  drilled  in  the  cap,  and 
an  auxiliary  cap  which  fits  over  the  cap 
and  cartridge,  holding  the  latter  from  fly- 
ing backward.  The  auxiliary  can  has  a 
small  hole  drilled  through  it  directly  over 
the  fulminating  cap  so  that  it  can  be 
struck  by  a nail  and  hammer  or  a sharp 
rod  and  the  cartridge  exploded.  The  air 
pressure  created  by  the  explosion  forces 
out  the  obstruction.  This  device  has  also 
been  used  to  drive  out  ice  that  has  formed 
in  a conduit.  In  the  case  of  practically 
complete  choking  of  the  conduit,  two  or 
three  shots  did  the  trick. 

GUN  FIRING  ON  BATTLESH IPS.— Guns 
are  fired  by  any  one  of  three  methods: 
central  electrical  energy,  local  electrical 
energy,  or  mechanical.  Central  energy 
consists  of  an  a-c.  generator  located  well 
below  the  water  line  and  behind  armor  with 
supply  mains  running  the  length  of  the 
ship  below  the  protective  decks.  Fused 
risers  are  taken  from  this  main  at  suitable 
points  and  led  up  through  armored  tubes 
to  a small  stepdown  transformer  located 
near  the  gun.  The  firing  current  for  the 
gun  is  taken  from  the  secondary  of  this 
transformer.  The  advantage  of  this 
method  is  that  a ground  or  short-circuit  at 
one  gun  will  not  affect  the  circuits  to  the 
other  guns.  Should  this  source  of  energy 
fail  a transfer  switch  conveniently  located 
to  the  gun  pointer  permits  shifting  this 
circuit  to  a local  storage  battery.  In  the 
event  of  the  storage  battery  failing  he  fires 
the  gun  mechanically. 

GUND  MFG.  CO.— 326  Jay  St.,  LaCrosse, 
Wis.  Manufacturer  of  cord  adjusters  and 
guy  anchors.  President,  Henry  Gund,  Sr.; 
vice-president,  Harry  Gund;  secretary  and 
treasurer,  O.  F.  Cassaday;  general  man- 
ager, O.  T.  Cassaday. 

GURLEY,  W.  A L.  E.— Troy,  N.  Y. 
Manufacturers  of  water  level  gages,  elec- 
trical precision  and  graphic  recording  in- 
struments, current  meters,  etc.  Business 
established  1845.  President,  Paul  Cook; 
vice-president,  Henry  L.  Beveridge;  secre- 
tary and  treasurer,  E.  H.  Betts;  general 
manager,  C.  I.  Day;  sales  manager,  H.  M. 
Dibert.  Main  office,  614  Fulton  St.,  Troy, 
N.  Y.  Branch  office.  464  Empire  Bldg., 
Seattle,  Wash. 

GURNEY  BALL  BEARING  CO.— James- 
town, N.  Y.  Manufacturer  of  ball  and 
thrust  bearings.  J.  T R.  Bell,  general  sales 
manager. 

GURNEY  CO. — Honesdale,  Pa.  Manufac- 
turer of  electric  elevators. 

GURNEY  ELEVATOR  CO.— 62  W.  45th 
St.,  New  York.  Manufacturer  of  electric 
elevators. 

GUTTA-PERCHA.  — A natural  gum, 
whose  properties  are  nearly  the  same  as 
those  of  rubber.  It  is  obtained  from  the 
latex  of  the  Isonda  gutta  tree  found  in 
Malacca,  Sumatra  and  Borneo.  It  is  re- 
duced in  the  same  way  as  rubber,  and  is 
used  in  its  pure  state  principally  for  sub- 
marine cable  insulation  as  it  is  less  porous 
and  more  waterproof  than  rubber.  The 
resistivity  is  about  34X10*  ohm-cm.  at  ordi- 
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nary  temperatures  and  pressure,  but  de- 
creases with  an  increase  in  pressure, 
having  a multiplying  factor  of  (I-0.00023p) 
where  p is  the  pressure  in  lbs.  per  sq.  in. 
.This  relation  is  important  in  submarine 
cable  work. 

GUY  ANCHORS.— See  Anchors,  guy. 

GUY  CLAMPS.— See  Clamps,  guy. 

GUY  HOOKS  AND  RODS.— Ouy  hooks 
are  made  of  half  oval  steel,  1%  to  1 % ins. 
wide  and  from  3 Vi  to  6 ins.  in  length. 
There  is  a straight  flat  surface  with  holes 
provided  for  one  or  two  bolts  for  fastening 
to  the  pole,  and  the  lower  end  of  the  bar  is 
turned  up  to  give  a hook  for  attaching  the 
guy  wire.  Guy  rods  are  made  of  steel,  hot 
galvanized,  and  in  sizes  up  to  1H  ins.  in 
diameter  and  12  ft.  long.  They  are  made 
with  either  a drop-forged  or  welded  eye 
for  attaching  to  the  guy  wire  and  are  often 
threaded  at  the  other  end  for  attaching  to 
/ the  anchor  or  dead  man.  They  are  some- 
times called  anchor  rods.  Both  guy  hooks 
and  rods  are  widely  used  In  overhead  line 
construction,  for  power  transmission  and 
distribution  systems,  and  for  electric  rail- 
way, telegraph  and  telephone  lines. 

Manufacturers: 

Barnard  A Co.,  B.  S.,  31  Union  Sq.,  New 
York.  N.  Y. 

HUBBARD  A CO..  Pittsburgh.  Pa 
Hubbard  guy  hooks  are  made  of  open 
hearth  steel,  hot  galvanized.  (For 
Hubbard  guy  rods,  see  entry  under 
Rods,  anchor.) — Adv. 


H. — The  chemical  symbol  for  the  element 
hydrogen;  also  the  symbol  for  the  intensity 
of  a magnetic  field,  the  unit  of  which  is  a 
gauss;  also  the  symbol  for  the  horizontal 
intensity  of  the  earth's  magnetic  field. 
The  form  h is  used  sometimes  as  an  ab- 
breviation for  the  henry,  the  unit  of  in- 
ductance; also  as  an  abbreviation  for  hour, 
as  in  m.  p.  h.  (miles  per  hour);  k.  w.  h., 
although  the  form  kw.-hr.  is  preferred  for 
kilowatt-hour. 

HAAQ  BR08.  CO.— Peoria,  111.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1912.  Partnership,  Al- 
bert R.  Haag  and  George  A.  Haag. 

HAAG  TWIN. — Trade  name  for  electric 
wishing  machine  manufactured  by  the 
Haag  Bros.  Co.,  Peoria,  111. 

HAA8  ELECTRIC  A MFG.  CO.,  THE  R. 
— 306  E.  Monroe  St.,  Springfield,  111.  Man- 
ufacturer of  bells,  gongs  and  bell-ringing 
transformers. 

HAA8-OETTEL  CELL. — An  electrolytic 
cell  employing  bipolar  electrodes  of  Ache- 
son  graphite  for  the  production  of  a dilute 
hypochlorite  solution  (bleach  liquor)  from 
salt  solution. 

HABER  PROCESS. — An  electrothermal 
catalytic  process  in  which  nitrogen  and  hy- 
drogen are  combined  under  pressure  to 
form  ammonia,  NHs. 

HABERMAA8  A DELPORTE,  INC.— 

1325-1327  S.  7th  St.,  St.  Louis,  Mo.  Manu- 
facturer of  outlet  boxes.  President.  A.  F. 
Delporte;  vice-president,  F.  H.  Haskins; 
secretary  and  treasurer,  O.  C.  Habermaas. 

HABIRLITE. — Trade  name  for  locomotive 
headlight  wire  manufactured  by  the  Habir- 
shaw  Electric  Cable  Co.,  Yonkers,  N.  Y. 

HABIRSHAW  ELECTRIC  CABLE  CO.— 
Point  St.,  Yonkers,  N.  Y.  Manufacturer  of 
wire  and  cables.  Business  established  1886. 
President,  J.  Nelson  Shreve;  vice-president 
and  general  manager,  G.  F.  Waterbury; 
secretary,  John  S.  Keith;  treasurer,  J.  Nel- 
son Shreve;  sales  manager,  George  H 
Moss.  Factories,  Yonkers,  N.  Y.  and 
Bridgeport.  Conn.  Sales  representative, 
Western  Electric  Co.,  196  Broadway,  New 
York,  N.  Y. 

HACKSAWS,  HAND.— Rectangular  metal 
frames  fitted  with  handles  and  with  end 
fastenings  on  the  open  side  for  securing 
in  place  and  drawing  tight  the  steel  hack- 
saw blades.  Hacksaws  are  much  used  by 
electricians  for  cutting  flexible  steel  con- 
duit, armored  cords  and  cables,  large 


Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Oliver  Iron  & Steel  Co.,  10th  A Muriel 
Sts.,  Pittsburgh,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas." 

GUY  WIRE.  — See  Strand,  galvanized 
steel,  for  overhead  construction. 

GUYAN  MACHINE  SHOPS.— Logan,  W. 
Va.  Manufacturers  of  trolley  wheels. 

GUYS. — To  keep  poles  used  in  overhead 
line  construction  from  bending  over  or 
breaking  from  the  pull  of  the  wires  which 
they  carry,  they  are  guyed  to  the  ground 
wherever  possible.  The  gUy  wire  is  usually 
stranded  (made  of  seven  or  more  small 
steel  wires),  and  is  usually  held  at  the 
ground  end  by  an  anchor.  There  are  two 
principal  kinds  of  guys,  side  and  head  guys. 
Side  guys  consist  of  a guy  wire  which  runs 
out  approximately  at  right  angles  to  the 
pole  line  to  take  up  side  stresses,  as  where 
a branch  runs  off  at  right  angles  or  where 
there  is  special  exposure  to  wind  or  sleet 
storms.  A head  guy  is  a guy  which  lies 
in  the  line  of  the  poles  to  take  up  longi- 
tudinal stresses,  as  at  railroad  or  other 
important  crossings,  or  Just  beyond  excep- 
tionally long  spans;  head  guys  are  also 
used  at  intermediate  points  of  a heavy  line 
to  guard  against  breakage  of  many  poles 
in  case  the  wires  of  one  span  should  break. 
Sometimes  a short  pole  or  post  is  set  in 
the  ground  to  hold  the  guy  wire  so  as  to 
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wires  and  cables,  as  well  as  miscellaneous 
metal  work,  certain  insulating  materials 
and,  in  * the  absence  of  ordinary  wood 
saws,  even  wood.  \ 

Manufacturers: 

Aldon  Co.,  The,  3338  Ravenswood  Ave., 
Chicago,  III.  “Aldon." 

American  Saw  A Mfg.  Co.,  Springfield, 
Mass.  “Lenox." 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  St., 
Indianapolis,  Ind.  “AtkiiM’  Silver 
Steel." 

Century  Tool  & Metal  Co.,  180  N.  Mar- 
ket St.,  Chicago,  111.  “Century." 

Clark,  Jr.,  Electric  Co.,  Inc.,  James,  620 
W.  Main  St.,  Louisville,  Ky.  “Willey." 

DIsston  A Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston." 

Goodell- Pratt  Co.,  Greenfield,  Mass. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls." 

Napier  Saw  Works,  Inc.,  Roland  St., 
Springfield,  Mass.  “Quality",  “Expert." 

Simonds  Mfg.  Co.,  470  Main  St.,  Fitch- 
burg, Mass. 

SMITH  & HEMENWAY  CO.,  INC.,  Irv- 
ington, N.  J.  “Red  Devil." 

Spaitan  Saw  Works,,  41  Taylor  St., 
Springfield,  Mass.  “Spartan." 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 

HACKSAWS,  MOTOR-DRIVEN.— These 
machines  are  used  to  cut  heavy  metal  bars, 
rods,  pipes  and  tubing.  The  saw  is  mount- 
ed in  a weighted  arm  that  rests  on  the  ma- 
terial to  be  cut,  which  is  held  in  a vise  on 
the  bed  of  the  machine.  The  saw  is  driven 
with  a reciprocating  motion  by  a crank  and 
eccentric  directly  connected  or  geared  to 
the  motor  shaft.  Cutting  oils  or  other 
fluids  are  generally  used  and  a pumping 
device  which  feeds  the  fluid  continuously  is 
usually  included  in  the  machine. 

Manufacturers: 

Atkins  A Co.,  E.  C..  402  S.  Illinois  St, 
Indianapolis,  Ind.  “Atkins'  Silver 
St^el."  “Kwlk-Kut." 

Disston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston." 

Myers  Machine  Tool  Corp.,  Columbia,  Pa. 
“Myers." 

Napier  Saw  Works,  Inc.,  Roland  St., 
Springfield,  Mass.  “Quality".  “Expert." 

North  Wales  Machine  Co.,  Inc.,  Elm  Ave. 
Center  St.,  North  Wales,  Pa.  “North 
Wales." 

Oliver  Instrument  Co..  Adrian,  Mich. 

Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well St.,  Chicago,  I1L 
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raise  it  above  the  road,  or  sidewalk,  or 
some  obstacle.  This  is  called  a guy  stub 
and  is  usually  Itself  guyed  to  ground,  but 
occasionally  It  must  be  self-supporting. 
Also  see  Strand,  galvanized  steel. 

GWYNN-BACON  VULCANIZER  CO.- 
2504  Cass  Ave.,  St.  Louis,  Mo.  Manufac- 
turer of  electric  vulcanizers.  W.  A.  Gwynn, 
sole^  owner. 

GYRATING  FANS.— See  Fans,  gyrating. 

GYRO  FAN. — Trade  name  for  gyrating 
fans  manufactured  by  the  National  Screw 
A Tack  Co.,  AB  Products  Division,  Cleve- 
land, Ohio. 

GYROSCOPES,  MOTOR-DRIVEN.— Any 
wheel  rotating  at  a high  speed  about  its 
own  axis  and  free  to  place  itself  in  any 
plane  is  called  a gyroscope.  If  such  a 
wheel  supported  by  its  axis,  is  placed  upon 
another  larger  wheel  which  is  also  revolv- 
ing, the  rotation  of  the  large  wheel  would 
so  influence  the  smaller  wheel  that  its  axis 
would  point  In  the  same  direction  as  the 
axis  of  the  larger  wheel.  This  principle  is 
used  in  the  construction  of  gyroscopic  com- 
passes, where  the  earth  is  used  as  the 
larger  wheel,  and  also  in  stabilizers.  A 
small  motor  is  used  to  drive  the  rotating 
wheels  at  a high  and  constant  speed.  Also 
see  Compasses,  gyroscopic,  and  Stabilizers, 
airplane  and  ship,  motor-driven  gyroscopic. 

Manufacturers: 

Sperry  Gyroscope  Co.,  The,  Manhattan 
Bridge  Plaza,  New  York,  N.  Y. 


HADFI  ELD.  PEN  FIELD  8TEEL  CO., 
THE. — Bucyrus,  Ohio.  Manufacturer  of 
clay  working  machinery,  fuel  oil  engines, 
bakery  machinery,  etc.  President  and  gen- 
eral manager,  R.  C.  Pen  ft  eld;  vice-president, 
L.  W.  Penfleld;  secretary,  R.  O.  Perrott. 
Main  office  and  factory,  Bucyrus,  Ohio. 
Branch  offices,  1619  Conway  Bldg.,  Chica- 
go, HI.;  Grand  Central  Palace,  New  York, 
N.  Y.;  516  Liberty  Bldg.,  Philadelphia,  Pa.; 
404  Hippodrome  Bldg.,  Cleveland,  Ohio. 

HAGAN  CORP.,  TH  E.— Pittsburgh,  Pa. 
Manufacturer  of  combustion,  steam  pres- 
sure and  temperature  regulators,  high  tem- 
perature cement,  etc.  President,  J.  M. 
Hopwood;  secretary,  Harry  Easton;  treas- 
urer. H.  G.  Hammer.  Main  office,  401 
Peoples  Bank  Bldg.,  Pittsburgh.  Pa.  Fac- 
tory, Orrville,  Ohio.  Branch  offices.  108- 
110  W.  34th  St.,  New  York,  N.  Y.;  728  Mo- 
nadnock  Block.  Chicago,  111;  300  Bailey 
Bldg.,  Philadelphia,  Pa.;  79  Milk  St..  Bos- 
ton, Mass.;  Murphy  Bldg.,  Detroit,  Mich.; 
517  National  City  Bldg.,  Cleveland,  Ohio. 

HAGSTOZ  A SON,  T.  B.— 709  Sansom 
St.,  Philadelphia,  Pa.  Producers  of  elec- 
trolysis and  electroplating  anodes. 

HAG8TROM. — Trade  name  for  cord  ad- 
juster manufactured  bv  the  Nygren  Bros. 
Mfg.  Co.,  Lindsborg,  Kans. 

HAGSTROM  MFG.  CO.— Lindsborg,  Kans. 
Manufacturer  of  carbon  and  porcelain  tube 
cutters.  Business  established  1904.  Presi- 
dent and  secretary,  Charles  Lander;  gen- 
eral manager,  Carl  Lander. 

HAINERT  A SON,  F.  H.— Minneapolis, 
Minn.  Manufacturers  of  electric  heating 
devices. 

HAIR  CURLING  IRONS  OR  CURLERS, 
AND  CURLING  IRON  HEATER  8.— See 
Curling  irons,  electric;  Heaters,  electric, 
curling  iron. 

HAIR  CUTTERS.— See  Cutters,  hair,  mo- 
tor-driven. 

HAIR  DRIERS. — See  Driers,  hair,  elec- 
tric. 

HAIR  WAVERS.— See  Wavers,  hair, 
electric. 

HALE. — Trade  name  for  motor-driven 
air  compressors,  pumps,  ofling  devices,  etc., 
manufactured  by  the  Hale  Electric  A En- 
gineering Co.,  1114  Guardian  Bldg.,  Cleve- 
land, Ohio. 

HALE  A KILBURN  CORP.— Philadel- 
phia. Pa.  Manufacturer  of  passenger  car 
seats  And  metal  stampings.  President,  John 
B.  Kilbum;  vice-president,  R.  E.  Benner. 
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Main  office,  1800  Lehigh  Ave.,  Philadelphia, 
Pa.  Branch  offices,  Hudson  Terminal  Bldg., 
New  York,  N.  Y.;  McCormick  Bldg.,  Chi- 
cago, lit. ; Munsey  Bldg.,  Washington,  D.  C. 

HALE  ELECTRIC  A ENGINEERING  CO. 
—1114  Guardian  Bldg.,  Cleveland,  Ohio. 
Manufacturer  of  motor-driven  air  com- 
pressors, oiling  devices,  pumps,  etc.  Busi- 
ness established  1912.  Acting  president, 
Willis  W.  Hale;  2nd  vice-president,  N.  G. 
Gray;  secretary  and  treasurer,  E.  E.  Cost- 
ley;  general  manager,  Willis  W.  Hale. 

HALE  ELECTRIC  MFG.  CO.— 1114  Guar- 
dian Bldg.,  Cleveland,  Ohio.  Manufacturer 
of  electric  radiators. 

HALELECTRIC. — Trade  name  for  elec- 
tric radiators  manufactured  by  the  Hale 
Electric  Mfg.  Co.,  Guardian  Bldg.,  Cleve- 
land. Ohio. 

HALJA. — Trade  name  for  plug  fuses 
made  by  the  Bussmann  Mfg.  Co.,  3819  N. 
23rd  St..  St.  Louis.  Mo. 

HALL,  A.  W.— 633  Plymouth  Ct..  Chi- 
cago, 111.  Manufacturer  of  motor-driven 
printing  machinery.  Business  established 
1908.  Sole  owner.  A.  W.  Hall. 

HALL  EFFECT. — A phenomenon,  first 
observed  and  described  by  E.  H.  Hall  in 
1879,  in  relation  to  the  electron  theory.  If 
a thin  metal  plate  has  a current  flowing 
in  it.  say,  from  left  to  right  there  is  an 
electron  flow  in  the  plate  from  right  to  left. 
If  a line  be  drawn  on  the  plate  at  right 
angles  to  the  direction  of  the  current  flow 
and  the  extremities  of  the  line  be  joined  by 
a circuit  including  a galvanometer  no  cur- 
rent will  be  noted  in  the  circuit.  . If,  how- 
ever. the  plate  be  placed  In  a uniform  mag- 
netic field  at  right  angles  to  it,  a current 
will  flow  through  the  branch  circuit.  This 
Is  the  “Hall  effect"  and  is  explained  by 
the  bending  of  the  paths  of  the  electrons 
by  the  magnetic  field  which  drives  them 
through  the  branch  circuit.  According  to 
this  theory  the  Hall  effect  should  have  the 
same  sign  for  all  metals,  i.  e.,  the  current 
in  the  branch  circuit  should  flow  in  the 
same  direct  with  all  metals.  This  is  not 
the  case,  however,  the  difference  probably 
being  due  to  the  more  complicated  struc- 
tures of  some  metals. 

HALL  KITCHEN  KING  CO.— 909  Mutual 
Life  Bldg.,  Philadelphia,  Pa.  Manufacturer 
of  electric  labor-saving  devices  for  hotels 
and  restaurants.  Business  established 
1912.  President  and  general  manager,  Or- 
ville Reed:  vice-president,  J.  Osborne  Hop- 
wood:  secretary  and  treasurer,  Orville  Reed. 

HALL  PROCESS. — The  process  bv  which 
aluminum  is  commercially  produced.  Thrt 
metal  is  deposited  electrolytlcally  from  a 
solution  of  pure  alumina  (AlgO*)  (15-20%) 
in  molten  cryolite  (Na*AlF«).  The  alumina 
Is  obtained  by  purifying  bauxite.  The  cell 
consists  of  a soft  steel  box  or  pot  lined 
with  carbon,  the  carbon  lining  acting  as 
cathode.  The  anodes  are  a series  of  carbon 
rods  dipping  into  the  electrolyte  and  ex- 
tending to  within  about  an  inch  of  the  bath 
of  molten  aluminum  which  collects  on  the 
bottom  of  the  cell.  The  metal  is  tapped  off 
from  time  to  time.  Fredh  alumina  is 
stirred  in  at  intervals  to  keep  up  the  con- 
centration in  the  bath  as  aluminum  is  de- 
posited out.  The  cryolite  is  not  attacked 
or  decomposed  to  any  extent.  The  oxygen 
liberated  at  the  anodes  attacks  these  with 
formation  of  CO,  which  burns  to  COf  at 
the  top  of  the  cell,  the  electrode  consump- 
tion being  an  important  item  in  the  cost 
of  the  process.  The  temperature  is  kept 
Just  above  the  melting  point  of  the  batn, 
at  from  900*  to  950°  C.  A cell  absorbs 
about  7 volts. 

HALL  SWITCH  A SIGNAL  CO.— Gar- 
wood, N.  J.  Manufacturer  of  motors,  sig- 
naling, train  dispatching  and  selective 
calling  systems,  boxes  for  electrical  pur- 
poses, castings,  etc.  Business  established 
1868.  President,  Myron  J.  Brown:  vice- 
presidents,  William  P.  Hall,  W.  J.  Gilling- 
ham; secretary,  Edward  -P.  Goetz;  treas- 
urer and  general  manager,  H.  W.  Wolff. 
Main  office  and  factory,  Garwood,  N.  J. 
Branch  office,  Peoples  Gas  Bldg.,  Chicago. 
111. 

HALL-THOMPSON  CO„  THE. — Hart- 
ford. Cohn.  Manufacturer  of  Are  ex- 
tinguishers, soldering  paste,  etc. 


When  writing  to  manufacturers  please 
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HALLSERd,  J.  H.— 25  W.  45th  St.. 
New  York,  N.  Y.  Manufacturer  of  stage- 
lighting equipment.  Proprietor,  J.  H. 
Hallberg. 

HALLETT  IRON  WORKS —Harvey,  111 
Manufacturer  of  telegraph  and  telephone 
construction  tools  and  materials.  Business 
established  1895.  President,  T.  E.  Hallett- 
secretary,  J.  A.  Hallett;  treasurer,  S.  V. 
Hallett. 

HALLIWELL  A CO.— 62  E.  12th  St.,  New 
York,  N.  Y.  Manufacturers  of  electric  hair 
driers  and  violet-ray  high-frequency  ap- 
paratus. Business  established  1881.  Rich- 
ard H.  Brown,  sole  owner.  Factory,  East 
Rutherford.  N.  J. 

HA  LOW  AX. — Trade  name  for  synthetic 
wax  and  oils  for  electrical  purposes  manu- 
factured by  the  Condensite  Co.  of  America, 
Grove  St.  & Erie  R.  R.,  Bloomfield,  N.  J. 

HALSTEAD  WIRE  CO.,  INC.— 132  Front 
St.,  Rome,  N.  Y.  Manufacturer  of  lamp, 
fuse  and  other  wires.  Business  eatab’isVd 
1919.  President,  H.  T.  Dyett;  vice-presi- 
dent. C.  R.  Keeney;  secretary,  treasurer 
and  general  manager.  J.  P.  Halstead. 

HALVERSON  CO..  TH E.— Portland.  Ore. 
Manufacturer  of  electric  sterilizers.  Presi- 
dent, G.  Deekum;  vice-president,  Mrs.  A. 
A.  Dekum;  secretary  and  treasurer,  A.  A. 
Deekum.  Main  office  and  factory,  Union 
Ave.,  at  E.  Oak  St.,  Portland,  Ore.  Branch 
office,  180  N.  Dearborn  St.,  Chicago,  III. 

HAMBLIN  A RUSSELL  MFG.  CO 

Worcester,  Mass.  Manufacturer  of  hard- 
ware specialties  and  standard  wire  goods. 
President,  W.  T.  Russell;  treasurer,  F.  H. 
Hamblin. 

HAMILTON. — Trade  name  for  steam  en- 
gines manufactured  bv  the  Hooven,  Owens, 
Rentschler  Co.,  Hamilton,  Ohio. 

HAMILTON  A HANSELL,  INC.— Park 
Row  Bldg.,  New  York,  N.  Y.  Manufacturer 
of  electric  furnaces.  Business  established 
1904.  President,  N.  V.  Hansell;  vice-presi- 
dent, H.  A.  De  Fries;  secretary  and  treas- 
urer, J.  Herlenlus. 

HAMILTON-BEACH  MFG.  CO.— 1301-39 
Rapids  Drive,  Racine,  Wis.  Manufacturer 
of  electric  motors,  fans,  and  labor-saving 
devices.  President  and  general  manager, 
F.  J.  Osius;  vice-president,  M.  D.  Osius: 
secretary  and  treasurer,  A.  J.  Druse;  sales 
manager.  E.  Q.  Bangs.  Factories,  Racine, 
Wis.;  Waterbury.  Conn. 

HAMILTON  ENGINE  PACKING  CO.— 
54-56  Alanson  St.,  Hamilton,  Ont.,  Can. 
Manufacturer  of  boiler  and  pipe  coverings, 
cotton  waste,  belting,  etc. 

HAMILTON-LOW  CO.— 62-66  Van  Winkle 
Ave.,  Jersey  City,  N.  J.  Manufacturer  of 
motor-driven  dishwashers.  Business  estab- 
lished 1890.  President  and  general  man- 
ager, P.  H.  Davis;  secretary,  H.  E.  Alm- 
berg;  treasurer,  M.  A.  Conyers. 

HAMLER  BOILER  A TANK  CO.— Chi- 
cago, 111.  Manufacturer  of  steel  tanks, 
smoke  stacks,  etc.  President  and  treas- 
urer, E.  H.  Kyler;  vice-president,  George 
Childs;  manager,  L.  P.  Komfeld.  Main 
office  and  factory,  39th  A Halsted  Sts.. 
Chicago,  111.  Branch  offices,  1616  Ford 
Bldg.,  Detroit,  Mich.;  26  Cortlandt  St.,  New 
York,  N.  Y.;  Federal  Reserve  Bank  Bldg., 
St.  Louis,  Mo. 

HAMMER  DRILLS.— See  Drills,  hammer 
and  spring,  brick  and  stone. 

HAMMERS,  MOTOR -DRIVEN. —Portable 
hammers  operated  by  a motor  and  striking 
from  15  to  30  blows  per  minute.  Used  for 
cutting  channels  or  other  openings  in  brick, 
stone  and  concrete,  for  scaling  rust  and 
paint  from  iron  work,  for  making  holes  in 
masonry  and  concrete  walls  and  ceilings 
where  expansion  bolts  are  to  be  installed, 
etc.  Electric  hammers  have  also  been 
adapted  for  riveting,  but  are  not  yet  exten- 
sively employed  for  this  purpose. 

Manufacturers: 

Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  “Hercules." 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York.  N.  Y.  (Chipping) 
“Boyer,"  "Boyer-Keller." 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 
Worcester,  Mass.  "Flexishaft." 

Electric  Hammer  Co.,  Louisville.  Ky. 

Electro-Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  "Electro." 

Haskins  Co..  R.  G.,  27  S.  Desplaines  St., 
Chicago,  111. 

High  Speed  Hammer  Co.,  Inc.,  The,  313 
Norton  St.,  Rochester,  N.  Y. 

Little  Giant  Co.,  Mankato.  Minn.  ("Lit- 
tle Giant"  large  power  type) 

Nazel  Engineering  & Machine  Works, 
4041  N.  6th  St.,  Philadelphia,  Pa. 
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Titan  Automatic  Tool  Co.,  25  W.  Broad- 
way, New  York,  N.  Y. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago.  III.  "Wodack." 

HAMMERS,  SPRING.— See  Drills,  ham- 
mer and  spring,  brick  and  stone. 

HAMMOND. — Trade  name  for  feed  water 
meters  manufactured  by  the  Alberger  Pump 
& Condenser  Co.,  140  Cedar  St.,  New  York, 
N.  Y. 

HAMMOND. — Trade  name  for  physicians* 
electric  vibrator  manufactured  by  the 
Frank  S.  Betz  Co.,  Hoffman  St.,  Hammond, 
Ind. 

HAMMOND  STEEL  CO..  INC.,  THE.— 
260  Milton  Ave.,  Syracuse.  N.  Y.  Manufac- 
turer of  electric  furnace,  electric  tool  and 
alloy  steels.  Business  established  1912. 
President,  Frederick  B.  Scott;  1st  vice- 
president  and  general  manager,  Clyde  E. 
Dickey;  2nd  vice-president  and  sales  man- 
ager, Alexander  Maclnnes;  secretary,  Stew- 
art F.  Hancock;  treasurer,  Percy  Ridings. 
Factory,  Solvay,  N.  Y. 

HA  MR- HAN  DL. — Trade  name  for  screw 
drivers  made  by  the  Crescent  Tool  Co., 
Jamestown,  N.  Y. 

HANCOCK  INSPIRATOR  CO.  — New 
York,  N.  Y.  Manufacturer  of  injectors 
and  ejectors.  Main  office,  119  W.  40th  St., 
New  York,  N.  Y.  Branch  office.  27  N.  Jef- 
ferson St.,  Chicago,  HI. 

HAN-D. — Trade  name  for  automobile 
wrenches  manufactured  by  E.  Edelmann  & 
Co.,  2638-56  N.  Crawford  Ave.,  Chicago.  111. 

HAND  LAMPS. — See  Lamps,  hand,  in- 
spection, extension  or  trouble. 

HAND  DRIERS.— See  Driers,  hand  and 
face,  electric. 

H.  A E. — Trade  name  for  Jacks  manufac- 
tured by  the  Canadian  Brakeshoe  Co.,  Ltd., 
101  Belvidere  St.,  Sherbrooke,  Que.,  Can. 

HANDEL  CO.,  THE.  — Meriden,  Conn. 
Manufacturer  of  electric  portable  lamps 
and  lighting  fixtures.  President  and  treas- 
urer, F.  H.  Turner;  secretary,  W.  F. 
Hirschfeld.  Main  office,  381  E.  Main  St.. 
Meriden,  Conn.  Salesroom,  200  6th  Ave., 
New  York,  N.  Y. 

HAH. — Trade  name  for  switches  and 
receptacles  manufactured  by  the  Hart  & 
Hegeman  Mfg.  Co.,  342  Capitol  Ave.,  Hart- 
ford, Conn. 

HANDHOLE,  BOILER. — A small  open- 
ing, called  a handhole,  is  made  in  the  outer 
firebox  or  shell  of  a steam  boiler,  and  closed 
with  a small  elliptical  door  which  is  held  in 
position  by  a dog  and  bolt.  The  hole  is 
just  large  enough  to  admit  the  hand  and 
arm  for  inspection  purposes.  They  are  also 
placed  in  mud  drums,  headers,  etc.,  which 
are  too  small  to  admit  the  body,  but  which 
must  be  cleaned  and  inspected.  They  are 
generally  about  4X6  ins.  or  6X8  ins.  in  size. 

HANDHOLES.  — Where  lateral  connec- 
tions are  taken  from  an  underground  con- 
duit system  for  service  to  buildings  a 
shallow  form  of  hole  is  sometimes  sufficient. 
Such  holes,  which  are  only  large  enough 
for  a man  to  stand  partly  within  them,  are 
known  as  handholes.  Such  holes  are  used 
also  in  conduit  runs  on  viaducts  where  full 
depth  is  not  available. 

HANDLAN-BUCK  MFG.  CO.— 212  N. 
Third  St.,  St.  Louis,  Mo.  Manufacturer  of 
rail  benders,  rail  Joint  and  tie  plates  and 
track  tie  spikes.  Business  established  1864. 
President,  A.  H.  Handlan;  vice-presidents, 
E.  W.  Handlan,  A.  H.  Handlan,  Jr.;  secre- 
tary, E.  R.  Handlan;  treasurer,  E.  W. 
Handlan;  general  manager,  A.  H.  Handlan, 
Jr.  Sales  representatives,  Fleming  A Car- 
dozo,  Inc.,  Richmond,  Va.;  Herbert  G.  Cook. 
San  FYancisco,  Cal.;  H.  S.  LaBarge,  343  S. 
Dearborn  St.,  Chicago,  111.;  E.  W.  Leland, 
New  Orleans,  La.;  R.  M.  Wlggin,  Dallas, 
Tex. 

HANDLES,  BATTERY  BOX  AND  TRAY. 

— To  facilitate  the  handling  of  storage-bat- 
tery boxes  the  boxes  are  provided  with  very 
strong  handles.  They  are  usually  made  of 
cast  or  malleable  iron  and  well  coated  with 
an  acid-resisting  enamel  or  paint.  Where 
the  space  on  the  automobile  for  the  battery 
box  is  very  crowded  the  handles  may  be 
hinged  and  recessed  into  the  sides  of  the 
box  to  avoid  projecting,  or  they  may  be 
rigid  and  project  over  the  upper  edge  of 
the  box.  For  storage-battery  trays  the 
handles  are  quite  similar  but  of  heavier 
cross- section  if  the  tray  is  to  hold  more 
than  five  large  electric  vehicle  type  storage 
cells. 

Manufacturer: 

BATTERY  TOOLS  CO.,  29-A  N.  Willow 
St.,  Montclair,  N.  J.  "Batoco." 
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HANDLES,  CONTROLLER.  — See  Con- 
troller,  handles. 

HANDLES,  FLATIRON  AND  PRESSING 
IRON. — These  are  most  frequently  made  of 
wood  or  other  ebonized  material  and  so 
placed  as  to  assist  in  manipulating:  the  iron 
and  not  expose  the  operator’s  hand  to  un- 
due heat.  In  some  types  the  control  switch 
for  the  iron  is  mounted  on  one  end  of  the 
handle. 

Manufacturers: 

American  Enamel  Co.,  Neville  St.,  Provi- 
dence, R.  I. 

Estes  & Son,  E.  B.,  362-364  6th  Ave.,  New 
York,  N.  Y. 

Hopewell  Insulation  A Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Novelty  Turning:  Co.,  34  Main  St.,  Nor- 
way, Me. 

Piqua  Handle  A Mfg.  Co.,  The,  Piqua, 
Ohio. 

Stephenson  Mfg:.  Co.,  South  Bend,  Ind. 

Stiles  A Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass.  “Hasco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HANDLES,  HAND  LAMP.— These  han- 
dles are  simple  turnings  usually  made  of 
wood,  fiber  or  insulating  composition.  They 
are  drilled  axially  through  the  center  or 
drilled  a short  distance  at  the  socket  end 
and  have  an  open  slot  to  the  hole  to  allow 
the  entrance  of  the  connecting  cord  to  the 
socket.  The  end  where  the  cord  enters  is 
smoothly  rounded  or  bushed:  the  socket 
end  Is  provided  with  a ferrule  for  fastening 
the  guard  and  usually  a nipple  fitting  to 
which  the  lamp  socket  is  attached.  For 
the  complete  unit  see  Lamps,  hand,  inspec- 
tion, extension  or  trouble. 

Manufacturers: 

Bryant  Electric  Co..  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.’’ 

Estes  A Sons,  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Cres- 
cent.” 

Stephenson  Mfg.  Co.,  South  Bend,  Ind. 

Stiles  A Co..  H.  A.,  97  Oliver  St.,  Boston. 
Mass.  “Hasco.” 

HANDLES,  INSULATED  TOOL.— Elec- 
tricians’ tools  for  working  on  live  circuits 
are  generally  provided  with  insulated  han- 
dles to  prevent  the  danger  to  the  workman 
when  he  is  working  around  electrical  ma- 
chinery or  circuits  carrying  voltages  above 
those  used  for  telephones,  ordinary  bells, 
buzzers,  and  similar  signaling  devices.  The 
handle  itself  may  be  of  insulating  material, 
such  as  fiber,  rubber,  or  molded  composi- 
tion, or  the  handle  may  be  a fair  insulator, 
such  as  wood,  and  then  entirely  covered 
with  rubber  or  an  insulating  compound. 
For  common  tools  furnished  complete  with 
insulated  handles  see  Pliers,  insulated: 
Screw  drivers.  Insulated. 

Manufacturers: 

American  Enamel  Co.,  Neville  St.,  Provi- 
dence. R.  I. 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Hopewell  Insulation  & Mfg.  Co.,  In«., 
Hopewell,  Va. 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  “Hasco.” 

HANDLES,  MISCELLANEOUS.— T h i s 

classification  includes  the  many  special 
handles  used  on  electrical  appliances,  uten- 
sils, instruments  and  other  equipment. 
Such  handles  Include  fiber  and  ebonized 
wood  handles  used  on  electric  household 
table  appliances:  electric  hand  appliances, 
such  as  soldering  irons,  curling  irons, 
vibrators;  portable  vacuum  cleaners,  drills, 
grinders,  reamers,  etc.;  electrical  instru- 
ments and  portable  meters;  miscellaneous 
tools,  etc.  Many  materials  are  used  for 
such  handles  and  they  are  of  numerous 
shapes  and  sizes  to  suit  the  device  on 
which  they  are  used. 

Manufacturers: 

Buck  Bros.,  Millbury,  Mass. 

Cassidy-Fairbank  Mfg.  Co.,  6126  S.  La 
Salle  St.,  Chicago,  III. 

Columbus  Handle  A Tool  Co.,  The,  Co- 
lumbus, Ind. 

Estes  A Sons,  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way. Me.  (For  electrical  appliances.) 

Osgood  Tool  Co.,  J.  L.,  45  Pearl  St.,  Buf- 
falo, N.  Y.  “Indestructible.” 

OSHKOSH  MFG.  CO.,  Oshkosh.  WIs. 
“Oshkosh.”  (See  display  advertise- 
ment on  page  1253.) 


Peterson  Co.,  F.  W.,  18  Greene  St.,  New 
York,  N.  Y. 

Piqua  Handle  & Mfg.  Co.,  The,  Piqua, 
Ohio. 

Schutz  Bros.,  Inc.,  152  Chambers  St.,  New 
York.  N.  Y. 

HANDLES,  SWITCH  AND  CIRCUIT 
BREAKER. — Handles  used  on  these  devices 
are  made  of  carefully  kiln-dried  and  treated 
hard  wood,  of  hard  rubber,  fiber  or  molded 
insulating  material.  They  are  made  In  a 
wide  variety  of  forms  and  sizes  suitable  to 
the  various  types  of  switches  and  circuit 
breakers  and.  if  of  wood,  are  usually  given 
an  enamel  finish  to  improve  their  appear- 
ance. For  small  rotary  snap  switches  the 
handles  resemble  socket  keys;  for  these  see 
Keys,  socket  and  snap  switch. 

Manufacturers: 

American  Enamel  Co.,  Neville  St.,  Provi- 
dence, R.  I. 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  (With  ratchet  locks) 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

GARFIELD  MFG.  CO.,  Garfield,  N.  J. 

General  Insulate  Co..  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me. 

Rowe  Mfg.  Co.,  Henry,  Newaygo.  Mich. 

Stephenson  Mfg.  Co..  South  Bend,  Ind. 

WESTINGHOrSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wilmington  Fibre  Specialty  Co.,  Wil- 
mington, Del. 

H A S. — Trade  name  for  high-tension 
switching  and  protective  line  maintenance 
and  construction  equipment  manufactured 
by  Hickey  & Schneider,  Inc.,  439-43  E. 
Jersey  St.,  Elizabeth,  N.  J. 

H A W. — Trade  name  for  electric  car 
heaters  manufactured  bv  Holden  A White, 
Inc.,  343  S.  Dearborn  St.,  Chicago,  111. 

H A W. — Trade  name  for  electric  car 
heaters  manufactured  by  the  National  Rail- 
way Appliance  Co.,  50  E.  42nd  St.,  New 
York,  N.  Y. 

HANDY.  — Trade  name  for  armature 
winder  manufactured  by  the  Armature  Coil 
Equipment  Co..  3202  Scranton  Rd.,  Cleve- 
land, Ohio. 

HANDY. — Trade  name  for  automotive 
lighting  equipment  manufactured  by  the 
Chicago  Electric  Mfg.  Co.,  2801-2819  S.  Hal- 
sted  St.,  Chicago,  111. 

HANDY. — Trade  name  for  automobile 
horn  push  button  manufactured  by  the 
Handy  Products  Co.,  Erie  Bldg.,  Cleveland, 
Ohio. 

HANDY. — Trade  name  for  commutator 
stones  manufactured  by  the  Martindale 
Electric  Co.,  11737  Detroit  Ave.,  Cleveland, 
Ohio. 

HANDY. — Trade  name  for  cord  adjusters 
manufactured  by  Frank  W.  Morse,  289 
Congress  St.,  Boston,  Mass. 

HANDY. — Trade  name  for  voltammeter 
manufactured  by  the  Roller-Smith  Co.,  233 
Broadway,  New  York,  N.  Y. 

HANDY. — Trade  name  for  electric  cigar 
lighters  manufactured  by  the  Spielman 
Electric  Co.,  1931  Broadway.  New  York, 
N.  Y. 

HANDY  A HARMAN.— 59  Cedar  St.,  New 
York,  N.  Y.  Manufacturers  of  silver  wire, 
anodes,  contact  and  sparking  points,  plat- 
inum sheet  and  wire,  etc.  Business  estab- 
lished 1867.  President,  Parker  D.  Handy; 
vice-president  and  general  manager,  Harry 
H.  DeLoss;  secretary,  Cortlandt  W.  Handy; 
treasurer.  J.  L.  Brush;  sales  manager,  G. 
H.  Niemeyer.  Branch  office,  31  Gold  St., 
New  York,  N.  Y. 

HANDY  PRODUCTS  CO.— Erie  Bldg., 
Cleveland,  Ohio.  Manufacturer  of  auto- 
mobile horn  push  buttons  and  other  motor 
car  accessories. 

HANDYFLUX. — Trade  name  for  solder- 
ing paste  manufactured  by  the  Martindale 
Electric  Co.,  11737  Detroit  Ave.,  Cleveland, 
Ohio. 

HANDYLAC. — Trade  name  for  insulating 
varnish  manufactured  by  the  Martindale 
Electric  Co.,  11737  Detroit  Ave.,  Cleveland, 
Ohio. 

HANDYVAR. — Trade  name  for  insulating 
varnish  manufactured  by  the  Martindale 
Electric  Co.,  11737  Detroit  Ave.,  Cleveland, 
Ohio. 


HANGER  IRONS,  TRANSFORMER— 

Pieces  of  iron  bar  used  in  mounting  trans- 
formers on  poles.  The  tops  are  bent  over 
so  as  to  hang  on  and  fit  around  the  cross- 
arm  and  holes  are  provided  at  the  proper 
points,  for  bolting  to  the  crossarm  and  on 
to  the  transformer.  > 

HANGERS,  ARC  LAMP.— These  devices 
combine  a means  for  hanging  or  supporting 
an  arc  lamp  with  a pulley  to  permit  lower- 
ing it  for  trimming  and  cleaning  so  as  to 
obviate  climbing  up  poles,  posts  or  ladders. 
The  upper  part  is  usually  a clamp  of  suitable 
type  to  secure  to  a mastarm,  cross-span 
cable,  bracket,  pipe  support  or  ceiling. 
To  this  Is  attached  a pulley  housing  with 
guide  for  the  lowering  rope  or  chain.  In 
nearly  all  cases  there  is  also  included  a 
cutout  auxiliary  to  the  pulley.  In  the  case 
of  series  circuits  this  cutout  closes  the  cir- 
cuit when  the  lamp  Is  lowered;  in  multiple 
circuits  it  merely  disconnects  the  lamp 
electrically;  in  all  cases  it  makes  the  lamp 
safe  to  handle  since  It  is  entirely  cut  out 
of  the  circuit.  Cutout  hangers  have  the 
circuit  wires  ending  at  the  cutout  contacts 
in  the  pulley  housing  and  when  the  lamp 
is  lowered  there  are  no  dangling  wires  low- 
ered with  it.  Cutout  hangers  are  necessary 
on  high-voltage  series  circuits,  when  the 
rope  is  pulled  up  the  lamp  is  automatically 
reconnected  into  the  circuit  and  supported 
by  the  housing  independently  of  the  hoist- 
ing rope.  For  cutout  hangers  especially 
suited  for  incandescent  lamps  see  Hangers, 
incandescent  lamp.  For  pulleys  without 
the  cutout  feature  see  Pulleys,  lamp  lower- 
ing. Also  see  Cutouts,  arc  lamp. 

Manufacturers: 

Fletcher  Mfg.  Co.,  302  E.  2nd  St.,  Dayton, 

Hebendahl  Co.,  J.  P..  228-232  Broadway, 

* Ellzabethport,  N.  J.  ^ , , 

OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
O-B  Form  2 insulated  arc  lamp  hanger 
has  several  new  and  desirable  features. 
Insulated  by  high  tension  porcelain.— 
Adv. 

Philadelphia  Electrical  A Mfg.  Co..  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  Pem- 

Thompson  Electric  Co.,  The,  226  St.  Clair 
Ave.,  N.  E.,  Cleveland,  Ohio.  Thomp- 

WESTINGHOUSE  ELECTRIC  A MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HANGERS,  BOX.— These  metal  fittings 
are  used  to  mount  switch  and  outlet  boxes 
in  various  classes  of  work.  One  device 
which  consists  of  a perforated  metal  Par 
that  is  nailed  across  the  joists,  replaces  the 
ordinary  2X4-in.  block  used  in  mounting 
boxes:  another  type  ^ f<£  securing  outtet 
boxes  in  fire-resistive  buildings  where  con- 
crete floors  are  used;  the  ^P^ViT^vnes 
being  imbedded  in  the  concrete;  both  types 
not  only  may  serve  for  mounting  the  twx. 
but  also  for  supporting  a fixture  stud,  the 
fixture  fitting  being  mounted  In  the  ban 
Another  type,  adapted  for  work  in  Plast^ed 
walls  and  ceilings  consists  of  two  wlnga 
fastened  to  a nipple;  the  wings  when  folded 
are  passed  through  the  hole  in  the  ceMrg 

and  then  opened  a®d  lock.ei.  by  A iJek- 
through  the  center  of  the  nipple.  A loca 
nut  on  the  nipple  holds  the  box  against  the 
ceiling  or  wall. 

Manufacture^: 

Amrevo  Electric  Co.,  2309  Archer  Ave., 

C h i ca  g o* °E 1 act  r ic °si  fm  Co.,  2219-2229  W. 

EG  & "b. AMf K. Tb™  965  Woodw.rt 
Ave..  Detroit,  Mich.  E.  A B. 
(Switch  box).  , „ q 

Economy  Electric  Specialty  Co.,  6937f  S. 
Halsted  St..  Chicago.  111.  Economy. 

Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin.  Ohio.  w _ . 

Kruse  Electric  Co..  Ft.  Wayne.  Ind. 

THOMAS  & BETTS  CO..  THE  63  Vesey 
St.,  New  York,  N.  Y.  “T.  A B. 

HANGERS,  CABLE  AND  MESSENGER. 
—Cable  hangers  are  devices  for  attaching 
overhead  cable  to  messenger  strand  or  wire. 
One  of  the  older  forms  which  is  still  widely 
used  consists  of  a steel  wire  hook  to  hang 
over  the  messenger  and  a loop  of  marim 
cord  to  fasten  to  the  cable.  Other  forms 
have  a steel  hook  with  various  type® 
metal  clips  for  fastening  to  the  cable.  On 
high-voltage  cables,  a split  porcelain  bush- 
ing or  insulator  sometimes  forms  part  oi 
the.  clamp  that  grips  the  cable,  although 
with  lead-covered  cable  it  is  usually  de- 
sirable to  have  the  sheath  grounded,  in 
which  case  the  metal  clip  serves  as  a 
ground  clamp.  Those  cable  hangers  that 
consist  only  of  a clip  or  ring  are  listed 
npmiratelv.  Messenger  hangers  are  the  de- 
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vices  by  means  of  which  the  messenger 
strand  Is  secured.  They  usually  consist  of 
a clamp,  which  is  tightened  by  means  of  a 
bolt  and  secured  to  the  pole  or  crossarm. 
(Also  see  Clips,  cable,  and  Rings,  cable.) 
Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 

Co.,  Glenside,  Pa.  “Bee  Line.” 
Cameron  Appliance  Co..  48  Waters  Ave., 
Everett,  Mass.  “Locke,”  “Cameron,” 
“Yonkers,”  “Metropolitan.” 
Chase-Shawmut  Co.,  The,  Newburyport. 

Mass.  “Boston.” 

Eureka  Supply  Co.,  Sewell.  N.  J. 
Hebendahl  Co.,  J.  P.,  228-232  Broadway, 
Elisabeth  port,  N.  J. 

Lanz  & Sons,  Mathew,  Pittsburgh.  Pa. 
LINE  MATERIAL  CO..  South  Milwaukee. 
Wls.  (See  display  advertisement  on 
page  1278.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

NATIONAL  PIPE  & CABLE  HANGER 
CO.,  137  E.  43  St.,  New  York.  N.  Y. 
The  “National”  is  a real  hanger  and 


“National”  Cable  Hanger 


the  most  practical  for  hanging  taps  and 
splices.  Put  up  in  compact  rolls  with 
keys.  Sl*e  % in.  by  .025  in.  For  fur- 
ther description  see  “Hangers,  Conduit 
and  Pipe.” — Adv. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
“O-B.” 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Reliable  Electric  Co..  3145  Carroll  Ave., 
Chicago,  111.  “Davidson.” 

Slater  & Barnard,  Ltd.,  34  Sydney  St., 
Hamilton,  Ont.,  Can.  “Peirce.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Nor- 
dyae.” 

Star  Expansion  Bolt  Co.,  147-149  Cedar 
St..  New  York.  N.  Y.  “Sebco.” 

HANGERS.  CABLE.  MANHOLE  TYPE. 
— Cable  hangers  are  much  used  in  manholes 
for  supporting  cables  from  the  sides  of  the 
manhole.  There  are  several  forms  of  such 
hangers,  but  nearly  all  are  made  to  sup- 
port one,  two  or  three  cables  on  a single 
hanger.  They  are  sometimes  adjustable  In 
a vertical  and  horizontal  plane,  thus  per- 
mitting the  cable  to  be  hung  in  place  re- 
gardless of  the  angle  of  approach.  This 
type  requires  an  upright  or  support  which 
is  fastened  by  expansion  bolts  at  top  and 
bottom.  Another  form  consists  of  a cast- 
iron  interlocking  hanger  that  requires  only 
one  bolt  to  fasten  it  to  the  wall  at  the  top 
and  each  of  the  successive  hangers  are  sus- 
pended from  the  one  above.  The  hanger 
takes  the  form  of  a supporting  shelf  or 
bracket  turned  up  at  the  end,  and  the 
cables  may  be  laid  in  place  on  the  hanger 
or  supported  on  insulators  provided  for  tho 
purpose. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

HANGERS,  CONDUIT  AND  PIPE.— 
Metal  fittings  for  hanging  conduit  or  pipe 
from  ceilings  or  along  walls.  They  are 
made  in  many  forms  and  in  the  various 
sizes  to  fit  trade  sizes  of  pipe.  Probably 
the  simplest  form  is  a pipe-enclosing  ring 
with  screw  extension  that  can  be  screwed 
into  wood  ceiling  beams,  wood  columns  or 
wall  boards.  For  mounting  on  trusses,  I- 
beams  and  other  steelwork,  special  hangers 
are  made  that  in  some  cases  consist  of 
steel  straps  which  can  be  bent  over  trussed 
beams  and  anchored  without  drilling  a hole 
in  the  steelwork.  In  other  hangers  a double 
clamp  is  used  around  the  conduit  and  this 
is  bolted  to  the  beam  through  a hole  drilled 
for  the  purpose.  For  heavy  conduit  or 
power-house  piping  the  hangers  are  made 
of  heavy  strap  iron,  sometimes  adjustable, 
with  means  for  bolting  or  clamping  to  ceil- 
ing beams,  etc.  Heavy  piping  along  walls 
is  usually  supported  by  brackets.  (Also  see 


Brackets,  steam  and  other  pipe  supporting; 

Clamps,  beam.) 

Manufacturers: 

Acme  Pipe  Strap  Co.,  944-50  Harper  Ave., 
Detroit,  Mich. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago.  111. 

Austin  Co.,  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago.  111.  “Economy.” 

Beaton  & Cadwell  Mfg.  Co.,  New  Britain, 
Conn. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Chicago  Expansion  Bolt  Co.,  324  W. 
Washington  St.,  Chicago,  111. 

Crane  Co..  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

EFFICIENCY  ELECTRIC  CO..  THE. 
East  Palestine,  Ohio.  “Efficiency.” 

Fee  & Mason.  81  Beekman  St.,  New  York, 
N.  Y.  “A.  B.  C.” 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

Grabler  Mfg.  Co.,  The.  Cleveland,  Ohio. 
“Square  Gee.” 

Harter  Mfg.  Co.,  522  S.  Clinton  St..  Chi- 
cago. 111.  , 

Illinois  Malleable  Iron  Co..  1801-1825 
DIversey  Pkwy.,  Chicago,  111. 

ISERT  CO..  JOHN  H..  Louisville,  Ky. 
Manufacturer  of  Isert  hanger  Irons, 
perforated  extension  bars  furnished  in 
10-ft.  lengths.  Holes  % inch  on  cen- 
ters.— Adv. 

Lovell  & Co.,  F.  H.,  Arlington,  N.  J. 

MINERALLAC  ELECTRIC  CO..  1045 
Washington  Blvd.,  Chicago.  111.  (See 
display  advertisement  on  page  1310.) 

NATIONAL  PIPE  & CABLE  HANGER 
CO..  137  E.  43  St..  New  York.  N.  Y. 
The  “National”  hanger  is  made  from 
special,  tempered,  soft  metal  of  won- 


hook  which  may  be  fastened  to  the  conduit 
or  ceiling.  The  device  usually  is  arranged 
to  insulate  the  cord  from  the  support  by 
use  of  porcelain  bushings  or  spool  insu- 
lators. 

Manufacturers; 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

HANGERS,  FIXTURE A term  applied 

to  certain  devices  and  fittings  for  support- 
ing lighting  fixtures.  They  usually  consist 
of  a nipple  fitting  which  fastens  to  the  fix- 
ture stem  and  a clamping  or  fastening  de- 
vice for  holding  the  nipple  fitting  to  the 
supporting  surface,  outlet  plate  or  box.  By 
some  manufacturers  this  or  a similar  fit- 
ting is  called  a dupod,  tripod  or  crowfoot, 
depending  on  the  number  of  feet  it  has  for 
fastening  to  the  outlet  fitting.  In  some 
cases  the  fixture  hickey  is  called  a fixture 
hanger. 

Manufacturers: 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Amrevo  Electric  Co.,  2309  Archer  Ave., 
Chicago,  111.  “Godfrey.” 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Adjustable  and  non-adjustable 
fixture  hangers  for  many  types  of  fix- 
tures.— Adv. 

Butler  Electric  Co.,  3531  Cottage  Grove 
Ave.,  Chicago,  111.  “Beco,”  “Cisco.” 

Economy  Electric  Specialty  Co.,  6937  S. 
Halsted  St.,  Chicago,  111.  “Economy.” 

Edwards  Lighting  Fixture  Co.,  20  E.  Lake 
St.,  Chicago,  HI. 

Empire  Engineering  & Supply  Co.,  1 • 
Dominick  St.,  New  York.  N.  Y. 

Fairmount  Electric  & Mfg.  Co.,  59th  & 
Woodland  Ave.,  Philadelphia.  Pa.  “Tri- 

IlsfTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St.,  Chicago,  III. 


“National”  Conduit  Hanger 


LINE  MATERIAL  CO.,  South  Milwaukee, 
Wls.  (See  display  advertisement  on 
page  1278.) 

Paine  Co.,  The,  1742  W.  Van  Buren  St., 
Chicago.  III. 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St..  Pittsburgh.  Pa. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York.  N.  Y. 

Polly  Mfg.  Co..  Milwaukee,  Wls. 

Standard  Mechanical  Equipment  Co..  2020 
Richardson  Ave.,  Dallas.  Tex.  “Stand- 
ard.” 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Steel 
City.” 

UNIVERSAL  MFG.  CO..  2633  Randolph 
Street,  Lincoln.  Nebraska.  Universal 
Bipod,  a combination  concealed  switch 
holder  and  fixture  hanger.  Used  on  any 


drous  strength,  yet  easily  twisted  or 
bent  by  hand.  The  only  strap  hanger 
handling  pipe  of  assorted  sizes.  No 
tools  needed  in  installing.  Combines 
strength,  endurance  and  neat  appear- 
ance. Put  up  in  compact  rolls  with 
keys. — Adv. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Standard  Mechanical  Equipment  Co.,  2020 
Richardson  Ave.,  Dallas,  Tex.  “Stand- 
ard.” 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Oval- 
duct.” 


nangers  mustra 

Tr 


THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St..  New  York.  N.  Y.  The  adjustable 
hangers  illustrated  will  fit  any  flange 
from  2%  ins.  to  12  ins. 
Adjustable  to  varying 
plaster  lines  and  will 

support  any  number  of 

conduits  from  one  to 
eight,  which  may  run 

at  any  angle  with  the 
beam  or  far  enough  below  the  beam 
to  permit  a second  line  of  conduits  to 
be  run  above.  Additional  runs  can  be 
made  without  interfering  with  lines  al- 
ready in  position.  Not  necessary  to 
loosen  clamp  to  meet  any  condition 

that  may  arise.  Made  of  stamped  steel. 

D Close”  pipe  supports 

will  hold  the  pipe  or 
conduit  close  to  wall  or 
ceiling.  Not  necessary 
to  offset  conduit  to  en- 
ter knockout  box.  Three 
sizes:  % in.  for  % in. 
pipe;  % in.  for  % in.  pipe;  1 in.  for  1 
in.  pipe. — Adv. 

I.  Expansion  Bolt  Co.,  139  Franklin 


U.  S 

St.,  New  York,  N.  Y. 


“USE/' 


HANGERS,  CORD. — Cord  hangers  are 
used  for  suspending  a cord  from  some 
point  other  than  the  outlet  box  or  recep- 
tacle. They  usually  consist  of  a clamp  or 


outlet  with  a 4*4  in.  or  deeper  canopy. 
Write  for  folder  showing  various  uses 
and  advantages. — Adv. 

WAKEFIELD  BRASS  CO..  THE  F.  W.. 
Woodland  Rd.,  Vermilion,  Ohio.  “Red 
Spot.”  , 

White  Mfg.  Co..  J.  H..  Ill  N.  3rd  St.. 
Brooklyn,  N.  Y.  “Clampall,”  “Jiffy." 
“Whitalks.” 

HANGERS,  INCANDESCENT  LAMP.— 

When  incandescent  lamps  are  rigidly 
mounted  very  high  on  streets  or  In  train- 
sheds,  erecting  shops,  rolling  mills,  etc., 
they  are  very  difficult  to  reach  and  there- 
fore not  likely  to  be  properly  maintained. 
They  do  not  need  as  much  attention  as  arc 
lamps,  but  must  not  be  neglected.  Under 
even  ordinary  conditions  dust  and  dirt  col- 
lect very  rapidly  and  greatly  cut  down  the 
lighting  efficiency;  lamps  are  often  found 
to  give  only  50%  of  the  initial  light  if  clean- 
ing has  been  long  neglected.  To  facilitate 
cleaning  and  lamp  renewal,  lamp  hangers 
are  made  that  permit  the  lamp  to  be  easily 
lowered  to  the  ground  or  floor.  A suspen- 
sion and  a pulley  are  always  included.  In 
automatic-cutout  hangers  there  is  also  a 


347 


Digitized  by  LjOOQle 


HANGERS 


EMF  ELECTRICAL  YEAR  BOOK 


HARPS 


latching  device  and  switch  that  auto- 
matically disconnects  the  lamp  from  the 
circuit  when  it  is  lowered  and  reconnects 
it  again  when  pulled  up  to  service  position. 
They  resemble  arc-lamp  automatic- cutout 
hangers,  but  are  usually  made  for  multiple 
circuits  only. 

Manufacturers: 

Fletcher  Mfg.  Co.,  302  E.  2nd  St.,  Dayton, 
Ohio. 

LJNE  MATERIAL.  CO..  South  Milwaukee. 
Wi8.  (See  display  advertisement  on 
page  1278.) 

Thompson  Electric  Co..  The,  226  St. 
Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
“Thompson.”  , 

HANGERS.  MISCELLANEOUS.— T h 1 s 
classification  is  intended  to  include  all  such 
hangers  for  special  purposes  which  are  not 
separately  listed  elsewhere;  for  example, 
such  hangers  as  are  especially  adapted  to 
hanging  transformer  primary  fuses  or  cut- 
outs, pole-top  switches,  horn-gap  arresters, 
choke  coils,  potheads,  disconnecting 
switches,  etc.,  to  pole  crossarms,  poles  or 
other  supports. 

Manufacturers: 

Manufacturers'  & Inventors’  Electric  Co.. 
29  Gold  St.,  New  York.  N.  Y.  “Mandi- 
grip.” 

HANGERS,  SHAFTING.— These  are  sup- 
porting frames  used  to  hang  a shaft  to  a 
ceiling.  They  consist  of  an  inverted  A- 
shaped  casting,  the  bearings  for  the  shaft- 
ing being  fastened  at  the  apex  of  the  frame, 
the  legs  being  bolted  to  the  supporting 
surface.  The  bearings  are  usually  two- 
' piece  and  adjustable,  to  provide  for  proper 
alinement  of  the  shaft.  A metal  cup  is 
generally  fastened  to  the  under  side  of  the 
bearings  to  catch  oil  dripping  from  the 
bearing.  Although  individual  electric  motor 
drive  nas  to  a large  extent  eliminated  the 
need  for  shafting,  group  drive  of  a set  of 
machines  by  means  of  a motor  through 
shafting  and  belting  is  still  employed  in 
many  plants,  which  necessitates  use  of 
suitable  hangers  for  the  shafting. 

Manufacturers: 

Allis -Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

Bond  Co.,  Charles,  617-19  Arch  St.,  Phila- 
delphia, Pa. 

Bond  Foundry  & Machine  Co.,  Manhelm, 
Lancaster  Co,  Pa.  “Lytestrong.” 

Bosworth-Ard  Machine  & Foundry  Co., 
Anniston,  Ala. 

Brown  Clutch  Co.,  The.  Sandusky.  Ohio. 

Brown  Co.,  The  A.  & F.#  79  Barclay  St., 
New  York,  N.  Y. 

Challenge  Co.,  Batavia,  111.  “Fitzgerald.” 

Dow,  Inc.,  L.  B..  Keene,  N.  H. 

Elmira  Machinery  & Transmission  Co., 
Ltd.,  Elmira.  Ont.,  Can. 

Goldie  & McCulloch  Co..  Ltd.,  The.  Galt, 
Ont.,  Can. 

Hanson  Clutch  Sc  Machinery  Co.,  The, 
Tiffin,  Ohio. 

Hill  Clutch  Co.,  The.  W.  65th  St.  & 
Breakwater  Ave.,  Cleveland.  Ohio. 

> Jones  Foundry  & Machine  Co.,  W.  A.. 
4401  W.  Roosevelt  Rd.,  Chicago.  111. 

LINK-BELT  CO..  329  W.  39th  St..  Chi- 
cago, 111. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
& DeK&lb  Sts.,  St.  Louis.  Mo. 

National  Foundry  Mfg.  & Supply  Co., 
Hepburn  & Canal  Sts.,  Williamsport. 
Pa.  “National.” 

Olney  & Warrin,  Inc.,  297-301  Lafayette 
St..  New  York,  N.  Y.  “Howard.” 

Perkins  & Son.  Inc.,  B.  F..  2 Crescent 
St..  Holyoke,  Mass. 

Prvibil  Machine  Co..  P..  612-514  W.  41st 
St.,  New  York,  N.  Y. 

Ryerson  & Son.  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago.  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard -Baltimore.” 

HANGERS.  TROLLEY  WIRE.— A device 
used  for  supporting  the  trolley  wire;  it  may 
be  insulated  or  uninsulated.  The  common 
insulated  form  consists  of  a malleable  iron 
shell  casting  into  which  a threaded  stud  is 
molded,  the  stud  being  insulated  from  the 
hanger  shell.  The  stud  in  turn  supports 
the  trolley  ear  and  the  malleable  shell  cast- 
ing Is  arranged  in  different  forms  for  vari- 
ous types  of  support  as.  for  instance,  with 
outriggers  for  hooking  on  span  wires;  with 
slotted  lugs  or  eye  for  attaching  to  mine 
timbers,  bridges,  barn  structures,  etc.;  with 
bosses  for  attaching  to  expansion  bolts;  a 
form  particularly  adapted  to  mine  use.  For 
catenary  construction  see  Catenary  hang- 
ers. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Electric  Railway  Equipment  Co..  2900 
Cormany  Ave..  Cincinnati,  Ohio. 
“Black  Diamond.” 


MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
O-B  insuiated  hangers,  for  mines  and 
electric  railways,  and  O-B  catenary 
hangers.  Insulated  lock  hanger  for 
railways,  eliminates  loose  ear  fit.  A 
complete  line  of  hangers,  mechanical 
clamps  and  clinch  ears. — Adv. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa  (See  display, 
adv.  pages  1395-1402.) 

HANGSTRATE.— Trade  name  for  fixture 
hickeys  manufactured  by  the  Peerless  Lignt 
JCo.t  663-671  W.  Washington  BlvcL,  Chicago, 
111. 

HANNA. — Trade  name  for  motor-driven 
foundry  equipment  manufactured  by  the 
Vulcan  Engineering  Sales  Co.,  1765  Elston 
Ave.,  Chicago,  111. 

HANOVIA  CHEMICAL  A MFG.  CO — 

Chestnut  & New  Jersey  Railroad  Ave., 
Newark,  N.  J.  Manufacturer  of  electro- 
iherapeutic  apparatus,  mercury  vapor 
lamps,  pyrometers,  thermometers,  etc. 

HANSEN  MFG.  CO.— Princeton.  Ind. 
Manufacturer  of  electric  program  clocks, 
business  established  1906.  President.  J.  W. 
Hansen;  vice-president,  W.  L.  Hansen, 
oales  representatives,  A.  Flanagan  Co.,  521 
S.  Lafiin  St.,  Chicago,  111.;  Beckley-Cardy 
Co.,  17  E.  23rd  St..  Chicago,  111.;  E.  W.  A. 
Rowies  Co.,  2346  S.  LaSalle  St.,  Chicago, 
111.;  E.  M.  Welch  Mfg.  Co..  Chicago,  1U.; 
Omaha  School  Supply  Co.,  Omaha,  Neb. 

HANSEN  MFG.  CO.,  O.  C.— Milwaukee, 
Wis.  Manufacturer  of  linemen’s  gloves. 
Business  established  1880.  President  and 
general  manager,  Walter  Gerhardy;  vice- 
president  and  treasurer,  W.  C.  Bliedung; 
secretary,  E.  L.  Unke;  sales  managers, 
Martin  Selle,  J.  S.  Thatcher. 

HANSON  A VAN  WINKLE.— Newark, 
N.  J.  Manufacturers  of  generators  and 
electroplating  equipment. 

HANSON  CLUTCH  A MACHINERY  CO.. 
THE.  — Tiffin.  Ohio.  Manufacturer  of 
clutches,  pulleys,  hangers  and  other  power 
transmission  equipment.  Secretary  and 
treasurer,  M.  B.  Hanson. 

HAPPY  DAY. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
National  Sewing  Machine  Co.,  Belvidere, 

iu. 

HAPPY  HOME.— Trade  name  for  electric 
dishwashers  manufactured  by  the  Happy 
Home  Industries,  Madison  Bldg.,  Detroit, 
Mich. 

HAPPY  HOME  INDUSTRIES.— Madison 
Bldg.,  Detroit,  Mich.  Manufacturer  of 
motor-driven  dishwashers. 

harbison-waLker  refractories 

CO.— Farmers  Bank  Bldg.,  Pittsburgh.  Pa. 
Manufacturer  of  fire  brick  for  electric  boil- 
ers and  other  furnaces.  Sales  manager, 
J.  J.  Brooks,  Jr. 

HARCO. — Trade  name  for  linemen's  pro- 
tective devices,  gloves,  etc.,  manufactured 
by  F.  A.  Hardy  & Co.,  10  S.  Wabash  Ave., 
Chicago,  111. 

HARD-DRAWN  COPPER  WIRE.— Cop- 
per wire  used  for  overhead  transmission 
lines,  trolley  lines,  etc.,  is  required  to  have 
a greater  mechanical  strength  and  hardnesq 
than  that  used  for  interior  wiring.  This 
is  obtained  by  the  use  of  hard-drawn  cop- 
per, which  is  hardened  by  being  drawn 
three  or  four  times  without  annealing  and 
is  not  annealed  after  leaving  the  last  die. 

HARD  FIBER.— See  Fiber. 

HARD  FIBRE  A INSULATION  CORP.— 

96-104  Spring  St.,  New  York,  N.  Y.  Manu- 
facturer of  fiber  sheets,  rods  and  tubing 
and  insulating  paper. 

HARD  RUBBER.— See  Rubber,  also  Rub- 
ber (hard)  rods,  sheets,  tubes,  tubing,  etc. 

HARD  SOLDER.— This  is  a solder  which 
is  composed  of  either  zinc  and  copper  or 
silver  and  copper.  It  fuses  only  at  a red 
heat  and  is  used  in  brazing  processes, 
which  see. 

HARDENING  FURNACES.  — See  Fur- 
naces, electric,  hardening. 

HARDIE-TYNES  MFG.  CO.— Birming- 
ham, Ala.  Manufacturer  of  electric  mine 
hoists,  air  compressors  and  steam  engines. 

HARDWARE,  POLE  LINE.— See  Pole 
line  hardware,  miscellaneous. 

HARDY  A CO.,  F.  A.— Chicago.  HI.  Manu- 
facturer of  linemen's  protective  devices, 
first-aid  equipment,  etc.  Business  estab- 
lished 1884.  President,  John  H.  Hardin; 
vice-president,  E.  E.  Swadener;  secretary. 
E.  S.  Craven;  treasurer.  E.  B.  Morse;  sales 
manager,  C.  A.  Kingsbury.  Main  office,  10 
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S.  Wabash  Ave.,  Chicago,  111.  Branch  of- 
fices, Atlanta,  Ga.;  San  Francisco,  Cal.; 
Dallas,  Tex.;  Denver,  Colo.;  St.  Paul,  Minn. 

HARGRAVE. — Trade  name  for  linemen's 
tools  manufactured  by  the  Cincinnati  Tool 
Co.,  Norwood,  Cincinnati,  Ohio. 

HARGREAVES-BIRD  CELL.— An  elec- 
trolytic cell  for  the  production  of  alkali 
and  chlorine  from  brine  solution,  using 
cathodes  of  copper  gauze,  anodes  of  carbon 
or  graphite,  with  a vertical  asbestos  dia- 
phragm. 

HARLEY  CO.,  THE.  — Page  Blvd.. 
Springfield,  Mass.  Manufacturer  of  metal 
castings  and  electric  railway  forgings. 
Business  established  1907.  President,  H. 
Skinner;  vice-president  and  general  man- 
ager, Edwin  Krause;  assistant  treasurer, 
H.  Nichols;  treasurer,  F.  J.  Weschler;  sales 
manager.  H.  B.  Newton. 

HARMONIC  ANALYSI8. — Any  irregular 
but  periodic  wave  can  be  analyzed  into  a 
series  of  sine  waves  that  may  be  regarded 
as  components  that  are  superposed  upon 
each  other  to  produce  the  original  wave. 
These  component  sine  waves  are  called 
harmonics  and  the  process  of  ascertaining 
them  is  called  harmonic  analysis.  It  is 
frequently  employed  in  the  study  of  alter- 
nating-current waves.  The  first  or  funda- 
mental harmonic  has  the  same  frequency  as 
the  original  wave;  the  second  harmonic  has 
twice  this  frequency;  the  third  has  triple 
the  frequency;  the  fourth  quadruple,  etc. 
If  the  two  half  waves  of  any  cycle  are  not 
symmetrical  about  the  axis,  the  wave  will 
have  both  odd  and  even  harmonics;  if  they 
are  alike,  which  is  the  usual  case,  the 
wave  will  be  found  to  have  only  odd  har- 
monics. Also  see  Alternating  wave  form. 

HARMONIC  ANALYZER.  — An  instru- 
ment used  in  the  harmonic  analysis  of  an 
alternating  current.  It  generally  is  capable 
of  being  tuned  to  any  certain  note  or  fre- 
quency. One  form  consists  of  an  electro- 
magnet with  a steel  ribbon  armature  which 
is  attached  to  a metallic  frame.  The  arma- 
ture may  be  tuned  to  the  proper  tension 
by  means  of  a thumb  screw. 

HARMONIC  CURRENT  OR  ELECTRO- 
MOTIVE FORCE.— A current  or  electro- 
motive force,  the  variations  of  which  foU 
low  the  law  of  harmonics  or  a sine  curve. 
This  variation  gives  a curve  or  wave  which 
is  similar  to  the  path  of  a point  on  the  rim 
of  a wheel  when  rolled  through  one  revo- 
lution on  a flat  plane.  There  may  be  sev- 
eral harmonic  currents  or  electromotive 
forces  constituting  a complex  alternating 
current  or  voltage  wave. 

HARMONIC  MOTION.— Simple  harmonic 
motion  is  the  projection  on  a straight  line 
of  uniform  circular  motion.  It  is  similar 
to  the  motion  of  a point  In  a vibrating 
string  and  approximately  the  same  as  the 
vibration  of  any  sounding  body,  from  which 
fact  the  name  was  derived. 

HARMONIC8.  — The  component  sine 
waves  which  combined  give  the  composite 
or  actual  wave  are  called  harmonics.  The 
first  harmonic  is  commonly  called  the 
fundamental.  The  others  are  those  whose 
frequencies  are  multiples  of  the  funda- 
mental frequency.  , 

HARMONY. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Clark,  Cadle,  Harmon  Corp.,  1139  Univer- 
sity Ave.,  Rochester.  N.  Y. 

HARPER  O R I P H O N E CO.— Boston 
Mass.  Manufacturer  of  hearing  devices  for 
the  deaf.  Business  established  1*>02 
^resident  and  treasurer,  C.  W.  Harper. 
Main  office,  936  Old  South  Rldg.,  Boston. 
Mass.  Branch  office,  305  5th  Ave.,  New 
York,  N.  Y. 

HARPER  SCREW  WORKS,  F.  C.— 29  S. 
Clinton  St.,  Chicago,  111.  Manufacturer  of 
nuts,  screw  and  screw  machine  products. 
Sales  manager,  B.  A.  Dunning. 

HARPOON. — Trade  name  for  guy  anchors 
manufactured  by  the  Crouse-Hlnds  Co., 
Wolf  & 7th  Sts.,  Syracuse,  N.  Y. 

HARPS,  TROLLEY.— A U-shaped  piece 
with  stem  usually  cast  of  malleable  iron, 
which  carries  the  trolley  wheel  and  its 
axle,  and  forms  the  means  by  which  the 
trolley  wheel  Is  attached  to  the  pole.  It 
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has  sometimes  been  called  the  trolley  fork. 

Manufacturers: 

Bayonet  Trolley  Harp  Co.,  404  Mitchell 
-Bldg..  Springfield.  Ohio.  “Bayonet.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Keystone." 

Goodman  Mfg.  Co.,  Halsted  St.  & 48th 
PI..  Chicago.  111. 

Holland  Trolley  Supply  Co..  The,  1623  E. 
43rd  St.,  Cleveland,  Ohio. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Star  Brass  Works,  The.  Kalamazoo,  Mich. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HARRIGAN,  THOMAS  M.— Woodstock 
Vt.  Manufacturer  of  pull  chain  links. 

HARRINGTON. — Trade  name  for  me- 
chanical stoker  manufactured  by  the  James 
A.  Brady  Foundry  Co.,  45th  & Western 
Blvd.,  Chicago,  111. 

HARRIS  A CO., 'ARTHUR.— 212  Curtif 
St.,  Chicago,  111.  Manufacturers  of  feed 
water  heaters  and  purifiers,  copper  sheets^ 
tubing  and  castings.  Business  established 
1884. 

HARRIS  OIL  CO.,  A.  W.— Providence 
R.  I.  Manufacturer  of  lubricating  oils  and 
greases.  President,  George  F.  Heywood; 
secretary,  Francis  X.  Steffy;  treasurer,  Ar- 
thur I).  Greene.  Main  office,  326  S.  Water 
St.,  Providence,  R.  I.  Branch  office,  143  N. 
Wabash  Ave.,  Chicago,  111. 

HARRISON. — Trade  name  for  table  and 
boudoir  lamps  manufactured  by  the  Har- 
rison Fixture  Works,  59  Harrison  St., 
Brooklyn,  N.  Y. 

HARRISON  FIXTURE  W O R K S.  — 59 

Harrison  St.,  Brooklyn,  N.  Y.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 
tric lamps.  Business  established  1893. 
General  manager,  J.  Baldlnger.  Sales  rep- 
resentatives, Everts  & Zurer,  ZOO  6th  Ave., 
New  York,  N.  Y.;  A.  C.  Riddle,  Los  An- 
geles, Cal. 

HARSHAW,  FULLER  A GOODWIN  CO. 

— Philadelphia,  Pa.  Manufacturer  of  bat- 
tery and  other  chemicals.  Main  office, 
Philadelphia,  Pa.  Branch  .offices,  Chicago, 
111.;  New  York,  N.  Y.;  Cleveland,  Ohio. 

HART. — Trade  name  for  switches  manu- 
factured by  the  Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn. 

HART  A CO.— 124  N.  Main  St..  Fostoria, 
Ohio.  Manufacturers  of  carbon  brushes 
and  commutator  lubricating  compounds. 
Business  established  1901.  President, 
treasurer  and  general  manager,  J.  S.  Mau- 
rer; vice-president  and  sales  manager,  W. 
F.  Maurer;  secretary.  N.  N.  Maurer. 

HART  A HEGEMAN  MFG.  CO.— Hart- 
ford, Conn.  Manufacturer  of  switches, 
wiring  devices,  etc.  Business  established 
1890.  President,  Shiras  Morris;  sales  man- 
ager, H.  L.  Everest.  Main  office,  342 
Capitol  Ave.,  Hartford,  Conn.  Branch  of- 
fice. 623  W.  Jackson  Blvd.,  Chicago,  111. 
Exclusive  distributor  for  the  H.  T.  Paiste 
Co.,  Philadelphia.  Pa.  Sales  representa- 
tives, Albert  Mann,  326  Congress  St.,  Bos- 
ton, Mass.;  A.  F.  Wilson,  606  6th  Ave.,  New 
York.  N.  Y.;  C.  H.  Broward,  Atlanta,  Ga.; 
R.  S.  Wakefield,  222  Interurban  Bldg.,  Dal- 
las, Tex.;  Garnett  Young  & Co.,  612  How- 
ard St.,  San  Francisco,  Cal. 

HART  MFG.  CO.  — Hartford.  Conn. 
Manufacturer  of  switches.  Main  office.  230 
Hamilton  St.,  Hartford,  Conn.  Branch  of- 
fices, New  York,  N.  Y.;  San  Francisco, 
Cal.;  Boston.  Mass.;  Chicago,  111.;  Detroit, 
Mich.;  Denver,  Colo.;  Toronto,  Ont.,  Can. 

HART  MFG.  CO.,  R.  A.— Battle  Creek, 
Mich.  Manufacturer  of  revolution  counters. 
R.  E.  Hart,  manager. 
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HARTER  MFG.  CO.— 522  S.  Clinton  St., 
Chicago,  111.  Manufacturer  of  lighting  fix- 
tures and  units.  Business  established  1910. 
President  and  treasurer,  G.  A.  Harter: 
vice-president,  Ernest  Saunders;  secretary 
and  general  manager.  E.  Laymon;  sales 
manager,  D.  E.  Worrell.  Sales  representa- 
tives, Rumsey  Electric  Co.,  Philadelphia. 
Pa.;  Bittman  & Batte,  San  Francisco,  Cal. 

HARTFORD  FAIENCE  CO.,  THE.— 

Hamilton  St.,  Hartford,  Conn.  Manufac- 
turer of  special  electrical  porcelain.  Busi- 
ness established  1894.  President,  C.  E. 
Whitney;  secretary,  treasurer  and  general 
manager.  Fred  L.  Bishop. 

HARTFORD  MACHINE  SCREW  CO.— 
Hartford,  Conn.  Manufacturer  of  electric 
pumps,  spark  plugs,  screws  and  screw  ma- 
chine products.  Business  established  1876. 
President,  P.  B.  Gale;  vice-presidents,  J.  F. 
Cooley,  F.  S.  Thompson,  H.  E.  Penfleld; 
secretary,  H.  W.  Beardsley;  treasurer,  J.  J. 
Nolan;  general  manager,  J.  F.  Coo!ey;  sales 
manager,  H.  E.  Penfleld.  Main  office  and 
factory,  476  Capitol  Ave.,  Hartford,  Conn. 
Branch  offices,  870  Woodward  Ave.,  Detroit, 
Mich.;  409  Broome  St.,  New  York,  N.  Y. ; 
320  Market  St.,  San  Francisco.  Cal.;  618  E. 
Main  St.,  Richmond,  Va.  Sales  representa- 
tives, J.  M.  Jackson,  320  Market  St.,  San 
Francisco,  Cal.;  Taylor  Bros.,  618  E.  Main 
St.,  Richmond,  Va. 

HARTFORD  TIME  SWITCH  CO.— 71-7? 
Murray  St.,  New  York,  N.  Y.  Factory, 
Hartford,  Conn.  Sole  agent,  A.  Hall  Berry, 
71-73  Murray  St.,  New  York,  N.  Y. 

HARTMAN  ELECTRICAL  MFG.  CO. 
THE. — Mansfield,  Ohio.  Manufacturer  of 
electrical  controlling  devices.  President 
and  treasurer,  R.  W.  Hartman:  vice-presi- 
dent and  general  manager,  C.  T.  Anderson; 
secretary,  F.  O.  Hartman. 

HARTMAN-MALCOM  CO.— 847  N.  Troy 
St..  Chicago,  111.  Manufacturer  of  portable 
electric  lamps.  President  and  treasurer. 
J.  M.  Hanson;  vice-president,  J.  A.  Wilson; 
secretary,  A.  L.  Hanson. 

HARTUNG,  CHARLES  F.— 802  Higginr 
Bldg.,  Los  Angeles,  Cal.  Manufacturer  of 
battery  and  testing  clips. 

HARVARD. — Trade  name  for  lamp  guard 
manufactured  by  Frank  W.  Morse,  289  Con- 
gress St.,  Boston,  Mass. 

HARWOOD. — Trade  name  A>r  adjustable 
lighting  fixtures  manufactured  by  Frank 
W.  Morse,  289  Congress  St.,  Boston,  Mass. 

HARVARD  ELECTRIC  CO.— 525  W.  Van 
Buren  St.,  Chicago,  111.  Manufacturer  of 
lightning  arresters,  conduit  fittings,  wiring 
devices,  metal  castings,  stampings,  etc. 
Business  established  1893.  President  and 
general  manager,  Fredric  Greer.  Sales 
representative.  John  J.  Waldman,  136  Lib- 
erty St.,  New  York,  N.  Y. 

HASCO. — Trade  name  for  poles,  cross- 
arms,  brackets,  pins,  lamp  bases  and  other 
wood  specialties  for  electrical  purposes 
manufactured  by  H.  A.  Stiles  & Co.,  97 
Oliver  St.,  Boston,  Mass. 

HASKINS  CO.;  R.  G.— 27  S.  Desplalnes 
St.,  Chicago,  111.  Manufacturer  of  electric 
drills,  bench  and  portable  grinders,  and 
other  portable  electric  machinery.  Busi- 
ness established  1912.  President  and  sales 
manager,  R.  G.  Haskins;  vice-president 
and  general  manager.  C.  C.  Kendrick;  sec- 
retary and  treasurer.  E.  M.  Kenison.  Sales 
representatives.  R.  Morley,  426  Broom  St., 
New  York.  N.  Y. ; Manufacturers  Sales  Co., 
2 Goebel  St..  Detroit,  Mich.;  Fred  J.  Nau- 
bauer,  362  Colonial  Arcade,  Cleveland,  Ohio. 

HASLETT  SPIRAL  CHUTE  CO.,  THE.— 
Philadelphia,  Pa.  Manufacturer  of  power- 
driven  conveyors.  P.  E.  Lenfestey,  general 
manager.  Main  office,  510  N.  61st  St., 
Philadelphia,  Pa.  Branch  offices,  228  Pine 
St.,  San  Francisco.  Cal.;  623  Calvert  Bldg., 
Baltimore,  Md.;  110  W.  34th  St.,  New  York, 
N.  Y. 

HASSE  PROCESS. — An  early  process  for 
the  electrolytic  refining  of  zinc,  abandoned 
because  the  old-style  distillation  process 
was  simpler  and  cheaper. 

HASSELL  IRON  WORKS  CO.— Colorado 
Springs,  Colo.  Manufacturer  of  oil  en- 
gines. Business  established  1890.  Presi- 
dent and  general  manager,  W.  W.  Hassell; 
secretary  and  treasurer,  C.  B.  Ailing;  sales 
manager,  Reeve  Burton. 

HAT-BLOCKING  OUTFITS.— These  con- 
sist of  a small  motor  with  extended  shaft 
upon  which  a wooden  block  used  in  shaping 
the  hat  is  placed.  With  the  hat  in  place 
the  block  is  revolved  rapidly  and  cloths, 
brushes  and  shaping  irons  are  applied  to 
the  headgear.  Motors  of  the  fan  motor 
type  are  used.  The  same  or  a similar  out- 
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fit  can  also  be  used  for  cleaning  straw  or 
other  hats  (see  Cleaners,  hat,  motor-driv- 
en). ' 

HAT  CLEANERS. — See  Cleaners,  hat, 
motor-driven. 

HAT  IRONS. — See  Irons,  electric,  hat. 

HATFIELD. — Trade  name  for  motor- 
driven  razor  blade  sharpenersr  manufac- 
tured by  the  Hyfleld  Mfg.  Co.,  21  Walker 
St.,  New  York,  N.  Y. 

HATFIELD  ELECTRIC  CO.— Indianap- 
olis, Ind.  Manufacturer  of  switchboards, 
panelboards  and  battery-charging  panels. 
President  and  general  manager.  T.  B.  Hat- 
field; vice-president,  David  Lurvey;  sales 
manager,  T.  F.  Hatfield.  Main  office  and 
factory,  102  S.  Meridian  St.,  Indianapolis, 
Ind.  Branch  office,  440  S.  Dearborn  St., 
Chicago,  111. 

HATHEWAY  MFG.  CO.,  THE.— Bost- 
wick  Ave.,  Bridgeport,  Conn.  Manufac- 
turer of  chains  for  pull  sockets.  Business 
established  1909.  President,  treasurer  and 
general  manager,  W.  E.  Hatheway;  vice- 
president,  J.  T.  Hatheway;  secretary,  W. 
E.  Thomson. 

HAUCK  MFG.  CO.  — Brooklyn.  N.  Y. 
Manufacturer  of  oil  burning  equipment. 
Business  established  1900.  Acting  presi- 
dent, J.  B.  Moore;  secretary,  T.  A.  Mc- 
Carthy; treasurer,  A.  H.  Stein.  Main  office, 
126  10th  St.,  Brooklyn,  N.  Y.  Branch  offices, 
Baltimore,  Md.;  Buffalo.  N.  Y.;  Boston. 
Mass.;  Cleveland,  Ohio;  Milwaukee,  Wis.; 
Philadelphia,  Pa.;  Pittsburgh,  Pa.;  San 
Francisco,  Cal.;  637  S.  Dearborn  St.,  Chi- 
cago, 111. 

HAUER,  INC.,  J.  B.— 96-100  Bayard  St.. 
Brooklyn,  N.  Y.  Manufacturer  of  beam 
clamps  and  sheet  steel  cabinets  for  elec- 
trical purposes. 

HAUGHTON  ELEVATOR  A MACHINE 
CO.,  THE. — Toledo,  Ohio.  Manufacturer 
of  portable  elevators.  Business  established 
1865.  President,  I.  N.  Haughton;  vice- 
president  and  treasurer,  G.  L.  McKesson; 
secretary,  H.  H.  Conver.se.  Main  office  and 
factory,  Toledo,  Ohio.  Branch  offices,  Pitts- 
burgh, Pa.;  Cleveland,  Ohio;  Detroit,  Mich.; 
Akron,  Ohio;  61  E.  42nd  St.,  New  York, 
N.  Y. 

HAUSBURG,  E.  O.— 49  Maiden  Lane. 
New  York,  N.  Y.  Manufacturer  of  watch- 
men's electric  clocks. 

HAVANA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Pittsburgh 
Lamp  Brass  & Glass  Co.,  607  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

HAVEN. — Trade  name  for  wire  grips 
manufactured  by  the  Smith  & Hemenway 
Co.,  Inc.,  Irvington,  N.  J. 

HAVENS. — Trade  name  for  wire  grips 
manufactured  by  Mathias  Klein  & Sons, 
3200  Belmont  Ave.,  Chicago,  111. 

HAVOLINE. — Trade  name  for  lubricating 
oils  and  greases  produced  by  the  Indian 
Refining  Co.,  244  Madison  Ave.,  New  York. 
N.  Y. 

HAWK. — Trade  name  for  oil  cups  manu- 
factured by  the  Lunkenheimer  Co.,  Cin- 
cinnati, Ohio. 

HAYDEN  A DERBY  MFG.  CO New 

York,  N.  Y.  Manufacturers  of  injectors 
and  ejectors.  Main  office,  119  W.  40th  St., 
New  York,  N.  Y.  Branch  office,  27  N.  Jef- 
ferson St.,  Chicago,  III. 

HAYDEN  PROCESS. — Also  known  as  the 
series  system  of  electrolytic  copper  refining. 
See  Copper. 

HAYES,  CARL  I.— E d g e w o o d.  R.  I. 
Manufacturer  of  electric  furnaces.  Busi- 
ness established  1906.  Sole  owner,  Carl  I. 
Hayes. 

HAYS  CORP.,  JOSEPH  W.  — Michigan 
City,  Ind.  Manufacturer  of  boiler  room  in- 
struments. 

HAZARD  MANUFACTURING  CO.— 
Wilkes-Barre.  Pa.  Manufacturer  of  bare 
and  Insulated  wires  and  cables.  Business 
established  1848.  President,  H.  H.  Ashley; 
vice-president,  William  H.  Conyngham; 
secretary  and  treasurer.  A.  C.  Overpeck; 
general  manager,  M.  H.  Sigafoos;  sales 
manager,  George  B.  North.  Main  office 
and  factory,  81  E.  Ross  St.,  Wilkes-Barre. 
Pa.  Branch  offices  and  warehouses,  652  W. 
Adams  St.,  Chicago.  111.;  1416  Wazee  St., 
Denver,  Colo.  District  offices,  533  Canal 
St.,  New  York,  N.  Y.;  2213  First  National 
Bank  Bldg.,  Pittsburgh,  Pa. 

HAZING  STUNTS.  ELECTRIC.  — The 
possibilities  of  electric  shocking  devices  for 
practical  Jokes  and  stunts  for  initiations 
into  fraternal  organizations  have  been  util- 
ized in  various  special  furniture  and  de- 
vices. The  stunts  usually  involve  the  giv- 
ing of  an  electric  shock  unexpectedly,  the 
high-voltage  device  being  controlled  auto- 
matically or  at  the  will  of  an  operator. 
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Chairs  which  shock  their  occupant,  weights 
to  bo  lilted  which  are  made  •’alive’ ’ at  the 
right  moment  and  similar  stunts  are  made, 
some  of  them  self-contained  or  more  com- 
monly inconspicuously  wired  from  an  ex- 
ternal source.  They  are,  of  course,  made 
with  insufficient  capacity  to  more  than 
slightly  shock  the  initiate  and  thus  serve 
as  an  innocent  and  amusing  diversion  in 
the  exercises. 

Manufacturers: 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York.  N.  Y. 

HB. — Trade  naihe  for  battery-charging 
outfits,  cabinets,  air  compressors,  motors 
and  grinders  manufactured  by  Hobart 
Bros.  Co..  113  Water  St.,  Troy,  Ohio. 

H-B  CORP.— 962  Monadnock  Block.  Chi- 
cago, 111.  Manuiacturer  of  motor-driven 
dishwashers.  Business  established  1920. 
President,  E.  L.  Hobbs;  secretary,  treas- 
urer. and  sales  manager,  B.  H.  Bornquist. 

H-B  CURVES. — Curves  which  indicate 
the  relation  between  the  magnetizing  force 
(H)  and  the  resulting  magnetic  flux  den- 
sity (B)  in  any  magnetic  substance.  See 
Magnetization  curves. 

H-C. — Trade  name  for  bells  and  wire 
connectors  manufactured  by  the  Holtzer- 
Cabot  Electric  Co.,  125  Amory  St..  Boston, 
Mass. 

H.  D.  F.  PHOTO  ARC.— Trade  name  for 
photoengravers’  lamp  manufactured  by  the 
New  York  Engravers’  Supply,  230-234  W. 
17th  St.,  New  York.  N.  Y. 

HEAD. — in  hydraulics  a term  used  to  de- 
note the  difference  of  level  between  the 
surface  of  the  water  at  two  points.  In  a 
water-power  plant  the  total  available  head, 
usually  expressed  in  feet,  is  the  difference 
in  level  between  the  surface  of  the  head- 
water in  the  forebay  and  the  tail-water. 
In  pumping  it  is  the  height  that  the  water 
or  other  liquid  is  to  be  raised. 

HEAD  GUYING. — A method  of  guying 
or  reinforcing  poles  in  an  overhead  dis- 
tribution system  in  which  the  top  of  one 
pole  is  guyed  to  the  bottom  of  the  next  at 
a point  about  10  or  12  ft.  above  the  ground. 
If  the  line  is  braced  in  each  direction  by  a 
head  guy  the  method  is  called  double  head 
guying. 

HEADLAMP. — A term  often  used  in  place 
of  headlight.  See  Headlight,  electric. 

HEADLIGHT  CONTROLS  AND  DIM- 
MERS. — See  Controls,  automobile  head- 
light; Dimmers,  automobile  and  car 
headlight. 

HEADLIGHT,  ELECTRIC.— B r o a d 1 y 
speaking  this  term  covers  any  kind  of  elec- 
tric light  for  lighting  ahead  of  a moving 
vehicle,  but  in  its  more  common  technical 
use  the  term  is  only  applied  to  lamps 
equipped  with  some  kind  of  projecting  de- 
vice, such  as  a lens  or  reflector  or  both  for 
throwing  the  light  forward.  For  example, 
the  small  side  lights  on  an  automobile, 
merely  used  for  indicating  the  presence  of 
the  vehicle  or  lighting  around  its  sides,  are 
not  called  headlights,  but  lamps  at  the 
front  of  the  vehicle  equipped  with  reflec- 
tors for  projecting  a powerful  beam  for- 
ward, are  called  headlights.  Electric 
headlights  on  automobiles,  steam  locomo- 
tives and  fast  interurban  electric  railway 
cars  are  commonly  equipped  with  parabolic 
reflectors  for  throwing  a strong,  concen- 
trated beam  forward.  On,  street  cars  used 
only  on  city  streets,  much  less  powerful 
headlights  are  commonly  used. 

The  greater  the  speed  of  an  automobile 
or  train  that  travels  on  or  across  high- 
ways at  night  the  greater  is  the  need  for 
a powerful  headlight  to  illuminate  ahead 
as  far  as  possible  to  insure  safety  from 
collisions  or  other  wrecks.  On  the  other 
hand,  the  beam  from  automobile  and  rail- 
way headlights  is  so  powerful  as  to  consti- 
tute a serious  menace  to  the  safety  of 
traffic  in  the  opposite  direction,  and  con- 
sequently meAns  have  been  taken  and  leg- 
islation has  been  passed  in  many  states 
forbidding  the  use  of  these  headlights  in 
such  a way  as  to  cause  dangerous  glare  in 
the  eyes  of  an  opposing  driver.  One  plan 
extensively  used  is  to  dim  the  lamps  when 
near  opposing  traffic.  Another  is  to  tilt 
the  beam  low'  enough  so  that  it  will  not 
rise  Into  the  eyes  of  opposing  traffic.  To 
accomplish  this  latter  and  at  the  same 
time  spread  the  beam  over  the  full  width 
of  the  road  In  a more  desirable  way,  ex- 
tensive use  has  been  made  of  automobile 
headlight  lenses  of  various  types.  A num- 
ber of  meritorious  and  many  worthless 
devices  for  avoiding  headlight  glare  have 
beep  placed  on  the  market.  There  was  for 
many  years  much  uncertainty  as  to  what 
really  constituted  dangerous  glare.  Definite 
recommendations  for  specifications  to  be 
followed  by  automobile  headlights  have  now- 
been  issued  by  the  Illuminating  Engineer- 


ing Society  and  the  Society  of  Automotive 
Engineers,  committees  of  which  have  been 
working  on  this  problem  for  several  years. 
These  specifications  have  been  embodied  in 
state  legislation  in  several  states.  They 
are  obtainable  from  the  Illuminating  Engi- 
neering Society,  29  West  39th  St.,  New 
York  City.  N.  Y. 

HEADLIGHTS.  ELECTRIC,  AUTOMO- 
BILE.— Electric  headlights  are  rapidly  re- 
placing oil  and  acetylene  headlights  on 
automobiles.  They  are  nearly  always  pro- 
vided in  pairs,  one  on  each  side  of  the 
vehicle  front  and  about  42  ins.  above  the 
ground.  The  headlight  includes  an  outer 
housing  with  glass  door  and  bracket  sup- 
port, a parabolic  reflector,  socket  and  con- 
centrated-filament incandescent  lamp.  The 
latter  may  be  either  a vacuum  or  gas-filled 
tungsten  type  of  15  or  21  cp.  Sometimes  a 
snrfall  auxiliary  lamp  is  also  mounted  in  the 
reflector,  but  out  of  focus;  it  is  used  when 
running  on  well  lighted  streets  or  where 
passing  another  driver  to  prevent  glare  of 
the  powerful  lamp  confusing  him.  Special 
lenses  are  often  used  in  place  of  plain  glass 
in  the  door,  and  sometimes  diffusing  glass. 
Also  see  Headlight,  electric. 

Manufacturers: 

Adams  & Westlake  Co..  319  W.  Ontario 
St.,  Chicago.  III.  “Adlake.” 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO.,  154-160  Whiting  St..  Chicago,  III. 

Canadian  General  Electric  CD.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Canadian  Lamp  & Stamping  Co.,  Ltd., 
Ford,  Ont.,  Can.  “Clasco.” 

Glazier  Headlight  Corp.,  25-27  OtsegcPSt., 
Rochester,  N.  Y.  “Locomotive.” 

Gray  & Davis,  Inc.,  Boston,  Mass. 

Jaeger  Co.,  H.  J.,  280  Park  Ave.,  Wee- 
h&wk6n  J 

K-D  Lamp  Co.'  The,  108-12  W.  3rd  St., 
Cincinnati,  Ohio.  “K-D.” 

K-W  Ignition  Co.,  The,  E.  30th  St.  & 
Chester  Ave.,  Cleveland,  Ohio.  “K-W.” 

SAM  Lamp  Co.,  118  W.  36th  St..  Los 
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Smith  Mfg.  Co.,  Inc.,  F.  A..  183-87  N. 
Water  St.,  Rochester,  N.  Y.  “Smith.” 

Vesta  Battery  Corp.,  2100  Indiana  Ave., 
Chicago,  111. 

HEADLIGHTS,  ELECTRIC,  CAR  AND 
TRAIN. — These  are  electric  headlights  for 
use  on  electric  street  cars  and  on  electric 
rapid-transit  trains  that  operate  on  special 
right-of-way,  such  as  elevated  and  subway 
trains  that  have  no  street  or  road  crossings 
at  grade.  In  the  case  of  street  cars  the 
speed  is  not  very  high  and  the  street  light- 
ing usually  serves  to  illuminate  the  track 
for  some  distance  ahead;  in  the  case  of  the 
trains  referred  to  none  but  employees  are 
supposed  to  walk  along  the  track  and  then 
seldom.  Consequently  in  both  cases  a 
headlight  of  moderate  power  will  serve  to 
indicate  the  approach  of  the  car  or  train 
and  illuminate  the  track  for  a short  dis- 
tance ahead.  Such  headlights  are  nearly 
always  of  the  incandescent  type  equipped 
with  a reflector  and  plain  lens  or  bull’s  eye 
for  concentrating  the  light  in  the  forward 
direction.  Glare  is  seldom  troublesome. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 
“Westinghouse.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Dayton  Mfg.  Co.,  The,  Dayton,  Ohio. 
“Dayton.” 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
Golden  Glow  electric  railway  car  head- 
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lights  are  fitted  with  the  well  knowm 
Golden  Glow  greenish-glass  reflectors — 
reflectors  which  last  indefinitely  and 
never  tarnish.  These  reflectors  alter  the 
light  given  by  the  incandescent  bulb 
by  subtracting  the  high  frequency 
rays,  thus  projecting  a light  of  beau- 
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tiful  golden  color — a light  which  is 
not  so  blinding  and  much  more  pene- 
trating than  brilliant  white  light. 
Golden  Glow  headlights  are  made  with 
heavy  sheet  steel  cases  in  various 
types  to  meet  all  requirements. — Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Electric  headlights  for 
low-speed  city  service,  moderate-speed 
city  and  suburban  service  and  high- 
speed interurban  service.  The  incan- 
descent headlights  made  by  this  Com- 
pany combine  the  advantages  of  the 
focus  type  Mazda  lamp  and  projecting 
mediums  that  control  the  light  with 
accuracy.  They  are  built  to  withstand 
the  severe  usage  incidental  to  rail- 
way service.  The  G-E  luminous  arc 
headlights  will  meet  the  conditions  of 
any  road.  They  are  made  for  2-amp. 
and  4-amp.  operation.  The  light  source 
is  an  adaptation  of  the  principle  em- 
bodied in  the  G-E  luminous  arc  lamps, 
thousands  of  which  are  giving  satis- 
factory service.  (Bulletins  A-4061  and 
46800.)  See  adv.  pages  1203-1223. — 
Adv. 

Pyle-National  Co..  The.  1334  N.  Kostner 
Ave.,  Chicago,  111. 

Star  Headlight  & Lantern  Co.,  294  Frank- 
lin St.,  Rochester,  N.  Y.  "Star.” 

Trolley  Supply  Co.,  The,  Massillon,  Ohio. 
“McLain.” 

HEADLIGHTS,  ELECTRIC,  LOCOMO- 
TIVE.— Electric  headlights  are  provided  on 
locomotives  of  high-speed  passenger  trains, 
especially  - such  as  the  various  limited 
trains,  also  on  fast  mail  and  sometimes  on 
through  freight  trains;  they  are  always 
provided  on  electric  locomotives.  Arc  lamps 
with  parabolic  reflectors  have  been  used 
on  the  fastest  and  most  important  trains. 
They  can  illuminate  the  track  for  a stretch 
of  one-half  mile  or  more,  depending  on 
weather  conditions.  Incandescent  lamps 
with  special  concentrated  filament  in  a 
gas-filled  bulb  are  coming  into  extensive 
use  for  locomotive  service;  their  range  or 
power  has  been  gradually  Increased  and 
with  their  simplicity  has  resulted  in  en- 
croaching on  the  arc  lamp  for  this  service. 
On  steam  locomotives  a special  headlight 
generating  set  is  often  provided;  for  these 
see  Generating  sets,  locomotive  headlight. 
High-speed'  electric  interurban  railways 
also  require  high-power  headlights;  for 
these  arc  lamps  are  often  used,  but  the  in- 
condescent  type  has  replaced  them  to  a 
considerable  extent. 

Manufacturers: 

Buda  Co.,  The,  Harvey,  III.  “Buda- 
Ross.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts..  Syracuse,  N.  Y.  “Condulet.” 

Dayton  Mfg.  Co.,  The.  Dayton,  Ohio. 
“Dayton.” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia.  Pa. 
“Golden  Glow.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A complete  line  of  head- 
lights for  electric  and  steam  locomo- 
tives and  for  all  classes  of  electric 
railway  service.  See  adv.  pages  1203- 
1223  — Adv. 

Goodman  Mfg.  Co..  Halsted  St.  & 48th  PL, 
Chicago,  111. 

Loco  Light  Co.,  The,  139  S.  East  St..  In- 
dianapolis. Ind.  “Loco  Light.” 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave..  Chicago.  111. 

Star  Headlight  & Lantern  Co..  294  Frank- 
lin St.,  Rochester,  N.  Y.  “Star.” 
“Wabash.” 

Sunbeam  Electric  Mfg.  Co.,  Evansville. 

. Ind. 

Trolley  Supply  Co.,  The,  Massillon,  Ohio 

HEADLIGHTS,  ELECTRIC,  MINE 
TYPE. — Electric  mining  locomotives  require 
an  exceptionally  rugged  headlight  because 
of  the  severe  service  met  with  due  to  rough 
track  and  violent  bumping  of  the  locomo- 
tive. The  glass  front  is  protected  by  a rod 
or  wire  grid  or  is  made  of  wire  glass.  The 
glass  door  has  a felt  or  other  soft  gasket 
to  exclude  dust  and  cushion  vibration. 
Parabolic  polished- metal  or  mirrored  glass 
reflectors  are  used,  the  latter  with  the  lamp 
socket  being  flexibly  mounted  in  the  case 
to  prevent  violent  vibration  from  breaking 
the  reflector  or  lamp  filament.  The  case 
may  be  of  sheet  steel  or  of  cast  iron  and 
is  heavily  japanned  or  enameled;  mount- 
ing brackets  are  also  of  sheet  steel  or 
of  cast  iron.  Incandescent  lamps  with 
concentrated  tungsten  filaments  and  gas- 
filled  bulbs  are  now  used  almost  exclusive- 
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ly;  115-volt  lamps  not  exceeding  60  watts 
are  found  satisfactory,  one  or  two  resistor 
units  being  placed  in  series  with  the  lamp 
to  take  up  the  difference  to  the  line  volt- 
age, which  latter  may  be  220  to  650  volts. 
Frequently  a headlight  is  placed  at  each 
end  of  the  locomotive  and  the  lamps  are 
connected  in  series,  a resistor  being  pro- 
vided to  take  up  any  additional  voltage 
and  another  resistor  being  added  when 
only  one  lamp  is  to  be  burned.  Some  head- 
lights have  a swiveling  or  turret  base 
which  can  be  turned  through  180°  to  permit 
the  light  ‘to  shine  in  either  direction;  in 
this  case  the  headlight  is  mounted  on  top 
of  the  locomotive. 

Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  mine  locomotive 
headlights  are  the  result  of  years  of 
experience  in  headlight  design  and  thor- 
ough familiarity  with  every  phase  of 
mine  operation.  The  castings  are  cast 
iron  of  liberal  cross-section  to  prevent 
breakage  and  receive  a heavy  black 
japan  finish  to  prevent  rusting.  The 
glass  is  protected  by  heavy  cast  iron 
bars,  and  a positive  door  fastener  pre- 
vents the  door  jarring  open.  The  focus- 
ing device  is  readily  accessible  through 
a hand  hole  in  the  top.  Additional  fea- 
tures are  the  spiral  springs  to  take  up 
the  Jar  and  shock,  and  a curved  case 
to  glance  ofT  falling  objects.  Equipped 
with  a 94-watt  Mazda  lamp,  it  will 
“pick  up”  objects  at  500  to  600  feet. 
(Booklet  B-3431.)  See  adv.  pages  1203- 
1223.— Adv. 

HEADRACE. — A feeding  canal  used  to 
conduct  water  from  the  source  of  supply  to 
the  water-power  plant.  Headraces  may  be 
of  considerable  length,  in  which  case  part 
of  the  available  head  is  lost  in  producing 
the  velocity  of  flow.  They  are  also  called 
raceways. 

HEALD  MACHINE  CO.,  THE.— Worces- 
ter, Mass.  Manufacturer  of  electric  grind- 
ing machines  and  magnetic  chucks.  Busi- 
ness established  1830.  President.  Paul  .B. 
Morgan;  treasurer  and  general  manager, 
James  N.  Heald;  sales  manager,  S.  T.  Mas- 
sey. Main  office  and  factory,  10  New  Bond 
St.,  Worcester,  Mass.  Branch  offices.  26 
S.  Jefferson  St.,  Chicago.  111.;  311  Provident 
Bank  Bldg.,  Cincinnati,  Ohio;  401  Marquette 
Bldg.,  Detroit.  Mich.;  721  Engineers  BIdg.v 
Cleveland.  Ohio;  839  Singer  Bldg.;  New 
York,  N.  Y.;  1308  Commonwealth  Bldg., 
Philadelphia,  Pa.  Sales  representatives, 
Eccles  & Smith  Co..  69  First  St.,  San  Fran- 
cisco. Cal.;  241  Los  Angeles  St.,  Los 
Angeles.  Cal.;  46  Front  St..  Portland,  Ore.; 
1312  Western  Ave.,  Seattle,  Wash.;  Hen- 
drie  & Bolthoff  Mfg.  & Supply  Co..  1621 
17th  St..  Denver.  Colo.;  Salt  Lake  Hard- 
ware Co.,  Salt  Lake  City.  Utah. 

H EAR-CLEAR. — Trade  name  for  attach- 
ment for  telephone  receivers  manufactured 
by  Robert  I.  Erlichman,  Inc.,  Widener 
Bldg.,  Philadelphia,  Pa. 

HEARING.  DEVICES  FOR  THE  DEAF. 
— Portable  telephone  sets  adapted  to  be 
worn  by  persons  who  are  partly  deaf. 
They  consist  of  a sensitive  transmitter 
worn  on  the  dress  or  coat,  a watchcase 
receiver  held  on  the  ear  by  a headband, 
and  a set  of  dry  cells  carried  in  the  pock- 
et. These  are  very  compact  devices.  There 
are  also  other  forms  In  which  the  dry  cells 
are  placed  in  a small  box,  which  serves 
also  as  a sounding  box  to  pick  up  the 
sound  waves.  A receiver  on  an  extension 
cord  Is  held  on  the  ear.  When  the  box  is 
properly  tuned,  it  enables  the  wearer  to 
hear  the  ordinary  conversation  of  any  one 
In  the  room.  Other  devices  are  also  used 
sometimes  in  a church  or  auditorium.  The 
pulpit  or  speaker’s  stand  is  equipped  with 
a sensitive  transmitter  and  receivers  are 
located  at  the  seats  of  those  who  need 
them. 

Manufacturers: 

American  Thermophone  Co.,  114-116  Bed- 
ford St.,  Boston,  Mass.  “Thermo- 
phone.” 

Dictograph  Products  Corp*,.220  w.  42nd 
St.,  New  York,  N.  Y.  “Acousticon.” 

Doe  Electrical  Device  Co.,  Kent,  Ohio. 
(In  preparation.) 

Evolution  Phone  Co..  Inc.,  The,  48 

Greenwich  Ave.,  New  York,  N.  Y.  “Au- 
ristophone.” 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
“Ear-Phone.” 

Harper  Oriphone  Co.,  936  Old  South 
Bldg.,  Boston,  Mass.  “Oriphone.” 
'Magni  phone  Co.,  The,  29  E.  Madison  St., 
Chicago,  111.  “Magniphone.” 

Meyrowitz,  Inc.,  E.  B.,  520  6th  Ave.,  New 
York,  N.  Y.  “Magic  Earphone.” 


Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

HEARN  A HARRISON.— 418  Notre  Dame 
St.,  West,  Montreal,  Que.,  Can.  Manufac- 
turers of  medical  batteries,  barometers, 
thermometers,  etc.  Business  established 
1857. 

HEART. — Trade  name  for  leather  belting 
manufactured  by  the  Graton  & Knight  Mfg. 
Co.,  356  Franklin  St.,  Worcester,  Mass. 

HEARTH  ELECTRODES.— F urnace 
electrodes  built  directly  into  the  hearth  of 
the  furnace. 

HEARTPHONE. — Trade  name  for  an 
electric  stethoscope  manufactured  by  the 
Globe  Phone  Mfg.  Co.,  Reading,  Mass. 

HEAT. — Heat  is  energy  of  motion  of 
molecules  and  atoms,  or  possibly  of  elec- 
trons. In  gases  the  motion  of  the  mole- 
cules is  chiefly  motion  of  translation.  The 
velocity  depends  on  the  molecular  weight 
of  the  gas  and  upon  the  temperature.  In 
solids  the  molecules  have  motion  of  vibra- 
tion, but  no  translation.  The  heat  pro- 
duced by  an  electric  current  is  supposed  to 
be  due  to  the  impact  of  rapidly  moving 
electrons  upon  the  atoms  which  remain 
fixed  in  their  position. 

When  the  heat  energy  of  a body  in- 
creases. its  temperature  may  rise  or  it 
may  change  Its  state  from  solid  to  liquid 
or  from  liquid  to  vapor. 

Other  forms  of  energy  tend  to  change 
into  heat  through  the  agency  of  friction, 
electrical  resistance,  chemical  reactions, 
etc.  The  heat  produced  is  always  propor- 
tional to  the  amount  of  energy  which  dis- 
appears. The  conversion  of  heat  into  me- 
chanical energy  by  means  of  heat  engines 
is  one  of  the  most  important  branches  of 
engineering. 

HEAT  COILS,  TELEPHONE.— A heat 
coil,  or  sneak  coil  as  it  is  sometimes 
called,  is  merely  a device  for  opening  or 
grounding  a telephone  circuit  if  moderate 
current  passes  through  it  for  too  long  a 
time,  I.  e.,  current  of  such  a strength  as 
to  endanger  the  apparatus  if  permitted  to 
flow  long  enough  to  accumulate  much  heat 
in  the  coils  of  the  telephone  apparatus. 
Heat  coils  are  usually  located  on  the  main 
distributing  frame.  While  several  forms 
of  heat  coils  are  used,  they  consist  in  gen- 
eral of  a thin  metallic  tube  wound  with  a 
noninductive  nickel-silver  wire  of  very 
slight  ohmic  resistance.  Inside  of  the  tube 
a small  pin  is  held  in  position  by  a drop 
of  solder  fusible  at  a very  low  degree  of 
temperature.  When  the  current  passing 
through  the  wire  accumulates  sufficient 
heat  it  causes  the  solder  to  melt,  which 
releases  the  pin  and  allows  a spring  to 
come  in  contact  with  the  ground  plate. 
Heat  coils  are  used  in  place  of  fuses  or 
circuit  breakers  because  the  current  values 
are  so  small.  A modification  of  the  type 
described  permits  the  line  to  be  opened  In 
one  direction  or  grounded  in  another. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago,  III.  “Cook.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  (See  display  adv.  page  1327.) 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

HEAT  INSULATION,  BRICK,  CEMENT, 
ETC. — Brick  and  cement  are  very  . often 
used  as  heat  insulators  where  the  tempera- 
ture is  not  exceedingly  high  and  where  it 
is  desired  to  retain  as  much  heat  as  possi- 
ble, as  in  a large  boiler  furnace.  ‘ Another 
instance  of  this  is  in  high- temperature 
electric  furnaces,  in  which  a refractory 
lining  is  first  built  inside  of  the  furnace 
and  this  backed  up  with  a wall  of  heat- 
insulating  brick  or  cement.  When  brick 
is  used  for  this  purpose  it  is  usually  of  a 
highly  siliceous  nature  and  the  insulating 
cement,  blocks  and  powder  generally  con- 
tain a large  percentage  of  silica  also.  For 
boiler  furnaces  they  are  used  as  a pro- 
tection to  the  outer  brickwork  and  give 
a longer  life  to  the  setting.  Also  see 
Covering,  boiler  and  piping. 

Manufacturers: 

Celite  Products  Co..  1134  Van  Nu.vs  Bldg., 
Los  Angeles,  Cal.  “Sil-O-Cel.” 

Franklin  Mfg.  Co.,  The.  Franklin,  Pa. 

Hagan  Corp.,  The.  401  Peoples  Bank 
Bldg.,  Pittsburgh,  Pa. 
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HEAT  LIGHTNING.— A form  of  light- 
ning noticed  near  the  close  of  a hot  day  in^ 
summer.  It  is  not  accompanied  by  thun- 
der. See  also  Lightning. 

HEAT  LOSSES  OF  ELECTRIC  FUR- 
NACES.— The  amounts  of  heat  escaping 
by  radiation,  conduction  and  connection 
from  electric  furnaces  and  electrolytic  fur- 
naces determine  very  greatly  the  thermal 
efficiency  of  the  furnace.  They  can  be 
greatly  diminished  by  using  walls  of  poor- 
er conducting  material,  thicker  walls,  or 
by  jacketing  the  outside  with  a white  me- 
tallic jacket,  preferably  polished  where 
practicable. 

HEAT  REGULATORS. — See  Regulators, 
temperature. 

HEAT-TREATING  OUTFITS,  ELEC- 
TRICAL.— These  heat-treating  outfits 
usually  consist  of  a small  electric  furnace 
and  auxiliary  apparatus,  such  as  a liquid 
bath  heater,  pyrometers,  and  rheostats  or 
other  controlling  devices.  The  furnaces 
are  usually  of  the  resistance  coil  type. 
Their  most  common  uses  are  the  determi- 
nation of  the  critical  temperatures  of  steel 
wimples  and  heat-treating  small  quantities  x 
of  steel  tools  or  machine  parts. 

Manufacturers: 

Ajax  Electrothermic  Corp.,  636  E.  State 
St.,  Trenton,  N.  J. 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  G-E  electric  muffle 
furnace  for  temperatures  up  to  850  de- 
grees C..  is  especially  valuable  for 
heat-treating  carbon  steels  in  the  tool 
room,  baking  decora- 
tions on  china,  etc., 
and  for  laboratory 
and  experimental  uses. 
The  low  current  re- 
quired to  maintain  op- 
erating temperature  is 
a prominent  feature. 
Capacities  of  4 kw. 
and  1%  kw.  giving 
two  different  heats. 
For  operation  on  110 
G-E  Muffle  and  220  volts.  (Bulle- 

Furnace  tin  69706.)  Also  elec- 

tric oil  tempering  baths,  self-contained 
outfits  consisting  of  a tank  of  oil  with 
heating  units,  control  panel  and  sensi- 
tive thermometers.  These  are  compact 
outfits,  simple  in  construction,  efficient 
and  easy  to  operate.  Heating  units 
are  well  protected  from  mechanical 
injury.  Control  panels  permit  wide 
range  of  heats.  Coils  for  rapid  cooling 
are  furnished  if  desired.  (Bulletin 
69700.)  See  adv.  pages  1203-1223. — Adv. 

Holcroft  & Co.,  565  Book  Bldg.,  Detroit, 
Mich. 

Strong,  Carlisle  & Hammond  Co.,  The, 
Cleveland,  Ohio.  - “S.  C.  & H.” 

HEAT  TREATMENT  OF  STEELS.— The 
behavior  of  steels  under  heat  treatment 
has  been  the  subject  of  much  investigation. 
Simple  steels  are  composed  of  iron  and 
various  compounds  of  iron  and  carbon  and 
the  mechanical  properties  of  the  steel  de- 
pend upon  which  of  these  compounds  are 
present  and  in  what  proportions.  By  heat- 
ing and  cooling  the  steel  in  various  ways, 
the  compounds  are  changed  from  one  form 
to  another  and  their  proportions  changed. 
To  bring  about  these  changes  it  is  neces- 
sary that  the  steel  be  heated  above  a point 
called  its  critical  temperature.  When  steel 
is  heated  to  a high  temperature,  it  is  ob- 
served that,  up  to  a certain  point,  the  rise 
in  the  temperature  of  the  steel  is  propor- 
tional to  the  heat  absorbed.  At  this  point 
the  specimen  will  absorb  a certain  amount 
of  heat  with  no  rise  in  temperature  and 
will  then  continue  to  rise  in  temperature 
as  before.  Upon  cooling  the  reverse  of 
this  phenomenon  is  observed,  that  is,  the 
cooling  Is  uniform  down  to  a certain  point 
where  there  is  a sudden  release  of  heat, 
with  a small  rise  in  temperature,  and  then 
a continued  uniform  decrease.  These  sin- 
gular phenomena  occur  at  what  are  known 
as  the  critical  temperatures  of  the  steel, 
and  these  temperatures  are  called  the*  de- 
calescence  and  recalescence  points,  on 
heating  and  cooling,  respectively,  the  lat- 
ter point  occurring  at  a slightly  lower 
temperature.  The  critical  temperature  de- 
pends on  the  carbon  content  of  the  steel 
and  varies  from  650  degrees  to  800  degrees 
C.  for  commercial  steels. 

For  proper  treatment  of  the  steel  it  is 
necessary  to  know  the  critical  temperature 
of  the  steel  being  treated.  This  determi- 
nation is  usually  made  with  an  electrical 
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heat-treating  outfit  (see  item  above)  us- 
ing samples  from  the  batch  to  be  treat- 
ed. The  usual  heat-treating  processes  are 
annealing.  tempering.  and  hardening, 
which  change  the  physical  Strength  or 
hardness,  and  heat  tinting  to  give  a special 
color  finish  to  the  product. 

In  the  mechanical  and  heat  treatment  of 
steel  it  is  believed  that  there  are  set  up 
in  the  material  stresses  which  cause  brit- 
tleness or  weak  points,  and  which  must  be 
removed  to  give  the  steel  the  proper  char- 
acteristics for  certain  purposes.  This  is 
done  by  softening  the  steel  by  annealing; 
the  steel  is  heated  to  a high  temperature 
and  then  slowly  cooled;  both  heating  and 
cooling  require  accurate  temperature  con- 
trol and  are  accomplished  in  furnaces  of 
special  design.  The  furnaces  used  burn 
coal,  oil,  or  gas,  or  may  be  one  of  the 
several  electrical  types.  To  obtain  the 
best  results  there  must  be  accurate  con- 
trol of  the  time,  temperature,  and  atmos- 
phere in  the.  furnace.  In  electric  furnaces 
the  control  of  these  elements  can  be  made 
fully  automatic  so  that  the  skilled  help  or- 
dinarily required  can  be  dispensed  with. 
For  observing  furnace  temperatures  elec- 
tric pyrometers  are  used.  In  the  automat- 
ic systems  the  pyrometer  is  equipped  with 
contact  devices  for  control  of  the  furnace 
temperature.  The  cooling  process  is  gen- 
erally accomplished  in  the  furnace.  An- 
nealing furnaces  are  sometimes  built  In  a 
continuous  car  type,  of  which  the  middle 
portion  only  is  heated.  The  material  is 
placed  in  cars  and  gradually  heats  up  until 
it  reaches  the  midpoint  of  the  furnace  and 
as  it  recedes  is  allowed  to  gradually  cool 
off,  the  speed  of  the  cars  being  so  regulat- 
ed as  to  give  the  proper  time  for  heating 
and  cooling.  The  ordinary  car  type  fur- 
nace is  allowed  to  cool  down  without  re- 
moving the  material  or  it  may  be  removed 
and  cooled,  burled  under  some  material  as 
ashes  or  lime.  Small  parts  are  occasion- 
ally air-cooled.  (Also  see  Furnaces,  elec- 
tric. annealing.) 

Tempering  differs  from  annealing  in  that 
it  does  not  soften  the  steel  to  so  great 
an  extent.  The  steel  is  heated  In  the  same 
manner  as  for  annealing,  but  the  material, 
instead  of  being  allowed  to  cool  slowly,  is 
quenched  in  a liquid  bath,  the  tempera- 
ture of  which  varies  with  the  material  and 
the  effect  desired  on  the  properties  of  the 
steel.  Tempering  was  formerly  an  im- 
portant process  in  the  manufacture  of 
tools,  but  the  use  of  self-hardening  steels 
has  diminished  its  use. 

In  the  various  hardening  processes  the 
steel  is  heated  above  its  critical  tempera- 
ture and  cooled  suddenly  in  a bath,  gener- 
ally of  oil,  water,  or  brine.  The  effect  on 
the  metal  is  to  make  it  very  hard  and 
brittle.  The  brittleness  is  usually  re- 
duced by  annealing  or  tempering.  Many 
machine  parts,  such  as  gears  and  crank- 
shafts are  hardened  to  give  them  the  nec- 
essary wearing  quality.  The  furnaces  used 
are  of  the  same  general  types  as  used  for 
annealing  and  are  generally  automatic,  the 
work  being  fed  continuously  through  the 
furnace  and  quenching  baths;  See  Fur- 
naces, electric,  hardening. 

Heat  treating  for  colors  depends  upon 
the  formation,  on  the  surface  of  the  pol- 
ished metal,  of  an  oxidized  film.  Steels 
contain  portions  of  their  mass  richer  In 
phosphorus  than  other  portions.  The  speed 
of  the  oxidation  depends  on  the  quantity 
of  phosphorus  present.  As  steel  oxidizes 
it  colors  first  yellow-brown,  then  red,  and 
lastly  blue  or  purple.  If  the  steel  is  heated 
for  a short  time  due  to  the  effect  or  the 
phosphorus  it  will  have  acquired  a sur- 
face of  the  various  oxidation  colors.  The 
heating  is  generally  done  in  a lead  or  cy- 
anide bath. 

HEAT  UNITS. — The  commonly  accepted 
theory  of  the  constitution  of  matter  is  that 
every  substance  consists  of  molecules 
which  are  in  ceaseless  motion.  The  energy 
of  this  motion  is  called  the  heat  of  the 
body.  The  more  violent  the  motion  the 
hotter  the  body.  In  accordance  with  this 
conception,  heat  is  the  energy  of  the  mo- 
tion of  the  molecules  of  substances.  Since 
heat  is  energy,  the  units  of  heat  are  es- 
sentially energy  units.  Since  the  tem- 
perature of  a substance  is  a function  of 
the  quantity  of  heat  added  or  withdrawn 
from  It,  the  units  for  measuring  the  quan- 
tity of  heat  are  defined  in  terms  of  a unit 
change  of  temperature  in  a unit  mass  of 
water.  The  two  common  units  are  the 
calorie  and  the  British  thermal  unit;  see 
Calorie;  British  thermal  unit;  also  Me- 
chanical equivalent  of  heat. 


HEATER  CORD — See  Cord,  flexible, 
portable  heater. 

HEATER  OR  STOVE  WIRE.— See  Wire, 
heater  or  stove. 

HEATERS,  AIR  OR  SPACE,  OR  RADIA- 
TORS, CIRCULATING  LIQUID  TYPE.— In 

the  circulating  liquid  type  of  air  heater  the 
principle  is  that  of  a self-contained  hot- 
water  system  in  miniature.  The  liquid, 
which  is  usually  either  oil  or  water,  passes 
over  the  heating  unit  which  is  located  in 
the  bottom  of  a radiator.  As  the  liquid 
becomes  heated  it  rises  and  the  cool  liquid 
takes  Its  place.  This  gives  a constant  cir- 
culation as  long  as  the  heater  is  in  opera- 
tion. It  has  the  advantage  that  it  can 
store  considerable  heat  and  will  give  that 
off  long  after  the  heater  has  been  discon- 
nected. These  radiators  are  often  semi- 
portable, being  equipped  with  ball-bearing 
casters.  They  resemble  an  ordinary  steam 
or  hot-water  radiator,  but  are  seldom  made 
in  very  large  sizes  taking  over  2 kw.  They 
present  a larger  heating  surface  of  lower 
temperature  than  other  types  of  air  or 
space  heaters.  This  type  is  used  princi- 
pally as  an  auxiliary  to  the  main  heating 
system  of  a building  at  seasons  when  it  is 
not  advisable  to  operate  it  and  in  addition 
thereto  at  times  of  severe  cold. 

Manufacturers; 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & . Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Edison,”  “Hotpoint." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  advertise- 
ment on  pages  1225-1230.) 


EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
Manufacturers  of  Hotpoint,  Hughes 
and  Edison  electric  appli- 
ances, ranges  and  ovens. 
Two  types  of  water  heaters. 
Circulation  and  Clampon. 
The  heating  unit  of  the  cir- 
culation type  of  heater  con- 
sists of  four  spiral  coils  of 
calorite  wire  imbedded  in 
lengthwise  grooves  in  the 
brass  core  of  the  unit.  These 
are  encased  in  yV  in.  thick 
seamless  steel  tubing  1A 
ins.  In  outside  diameter, 
sealed  by  welding  at  one  end. 
The  length  of  the  unit  varies 
with  the  wattage.  The  750 
watt  is  7 A ins.  long,  and  the 
5000-watt  unit  is  24A  ins. 
The  terminal  end  of  the  unit 
is  screwed  into  a cast  iron 
head  that  houses  the  ter- 
minals, and  upon  which  the 
large  capacity  single  or  three 
heat  switch  is  mounted.  The 
head  is  also  provided  with  a 
scat  into  which  the  thermo- 
stat  switch  may  be  attached. 

rimiiatinn  The  heater  head  has  a 4-in. 
arculatlon  diamctcr  flan&e,  drined  for 

four  M in.  bolts,  thus  pro- 
neaier  viding  for  bolting  to  the 

special  Tee  when  used  as  a circu- 
lation type  heater,  or  for  bolting  to 
the  tank  if  the  unit  is  to  be  used  as  an 
immersion  heater.  This  heater  is  lib- 
eral in  design  and  of  rugged  construc- 
tion. The  Clampon  type  is  made  of 
sheathed  wire  and  formed  in  such  a 
manner  that  the  unit  can  be  clamped 
about  the  water  tank  or  against  the 
bottom  of  conainers  such  as  water 
pans.  Water  heaters  made  by  this 
company  are  furnished  with  switches 
with  connections  already  made  between 
the  switches  and  heating  units.  No 
mica  is  used  in  these  heaters.  See  dis 
play  adv.  pages  1292-3. — Adv. 

Electric  Heating  & Mfg.  Co.,  Westlake  & 
Republican  Sts.,  Seattle,  Wash.  “Ap- 
fel’s. 

Electro  Steam  Radiator  Co.,  18  W.  Mon- 
roe St.,  Chicago,  111. 

Rg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversey  Blvd.,  Chicago,  111. 

Radi-All  Co.,  The,  Ironton,  Ohio.  “Radi- 
All.” 

Roper  Corp.,  George  D.,  Eclipse  Gas  Stove 
Division,  707  S.  Main  St.,  Rockford,  111. 
“Eclipse.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 


Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernort, 
N.  Y. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

Wing  Mfg.  Co.,  L.  J.,  352  W.  13th  St., 
New  York,  N.  Y. 

HEATERS.  AIR  OR  SPACE,  OR  RADIA- 
TORS, LUMINOUS  TYPE.— Some  heaters 
of  this  type  have  the  heating  elements  en- 
closed in  glass  tubes,  which  besides  radiat- 
ing heat  also  emit  considerable  light. 
These  are  merely  low-efficiency  lamps  and 
are  intended  to  consume  a large  amount  of 
current.  Some  of  these  heaters  are  open 
and  intended  to  radiate  heat  in  all  direc- 
tions. while  others  have  a reflecting  surface 
for  directing  the  heat.  Both  are  mounted 
.n  highly  decorated  metal  frames. 

Radiant  heaters,  which  do  not  give  as 
much  light  as  the  lamp  type,  but  do  emit  a 
cheerful  glow,  are  made  in  a number  of 
styles  and  sizes.  They  are  quite  commonly 
made  with  a bowl-shaped  or  parabolic 
copper  reflector,  and  the  heating  unit  is 
mounted  in  the  center  In  the  form  of  a 
spool,  cone,  cartridge  or  similar  shape. 
These  heaters  are  very  light  in  weight  and 
may  be  attached  to  any  lamp  socket  or 
receptacle.  The  reflector  may  be  turned  or 
adjusted  to  throw  the  heat  In  any  desired 
direction.  Some  larger  type  units  are  made 
in  different  forms,  having  a heating  unit 
that  is  spread  out  over  a larger  surface. 
The  reflectors  in  these  cases  are  often 
mounted  on  legs  and  provided  with  a han- 
dle so  that  they  may  be  placed  in  any 
shaped  like  a section  of  a cylinder  and  are 
position 

All  these  various  heaters  are  used  in 
homes,  offices,  hosnitals,  etc.,  in  heating 
up  a room  or  portion  of  a room  when  the 
main  heating  plant  is  not  in  operation  or 
does  not  furnish  enough  heat. 

Manufacturers: 

Adon  Products,  Inc.,  516  5th  Ave.,  New 
York.  N.  Y.  “Supreme.” 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit.  Mich.  “American  Beau- 
ty" twin  radiant  electric  heater,  a de- 
pendable reflector  heater  for  supplying 
auxiliary  heat  in  the  home  or  office. 
Heating  elements  removable  and  can 
be  substituted  for  elements  of  different 
voltage  if  necessary.  Reflectors  are 
adjustable,  throwing  heat  in  desired 
direction.  Supplied  with  8-ft.  cord  with 
detachable  plug.  Antique  copper  fin- 
ish. “American  Beauty"  quad  radiant 
electric  heater,  same  as  heater  de- 
scribed above,  except  it  has  four  re- 
flectors instead  of  two.  “American 
Beauty”  electric  luminous  radiators 
are  ideal  auxiliary  heaters.  Heat  is 
generated  in  large  frosted  lamps  which 
throw  a warm,  cheerful  glow.  Made 
in  three  lamp  round  type,  also  in  three 
lamp  reflector  type.  These  heaters  are 
portable  and  can  easily  be  moved  from 
one  place  to  another.  Furnished  in 
brush  brass  finish. — Adv. 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.  “Sepco." 

Becker  Electric  Works,  3055  Lincoln  Ave.. 
Chicago.  111. 

Branford  Electric  Co.,  Inc.,  9 Church  St- 
New  York.  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

EDISON  ELECTRIC  APPLIANCE  CO- 
IN C..  5600  W.  Tay- 
lor St.,  Chicago.  111. 
M a n u f acturer  of 
Hotpoint.  Hughes 
and  Edison  electric 
appliances,  ranges 
and  ovens.  Of  the 
radiant  type,  port- 
able design,  base  is 
so  weighted  that 
if  heater  la  acci- 
dentally tipped 
over,  it  will  right 
itself.  Fitted  with 
removable  heating 
unit,  made  of 
pressed  steel,  ma- 
hogany finished; 
reflector  has  slight 
coat  of  copper, 
highly  polished. 
Wire  guards  over 
heating  element  easily  removable. 
Ebonized  wood  handle  at  back.  See 
display  adv.  pages  1292-3. — Adv. 


“Hotpoint” 

Hedlite 

Heater 
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Electric  Heating  A Mfg.  Co..  Westlake 
A Republican  Sts.,  Seattle,  Wash.  “Ap- 
fel*s.” 

Equator  Mfg.  Co.,  144  York  St.,  Hamilton. 
Ont..  Can.  “Equator.” 

ESTATE  STOVE  CO.,  THE,  Hamilton. 
Ohio.  Estate  Sunburst,  a highly  effi- 
cient heater  with  a distinctive  cone- 
shaped  heating  unit.  (Catalog  sent  on 
request.) — Adv. 

Pkirfarts  Co.,  234  W.  14th  St.,  New  York. 
N.  Y. 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St..  New  York.  N.  Y.  “Guar- 
antee.” 

LANDERS.  FRARY  & CLARK.  New 
Britain,  Conn.  “Universal.”  “Sun- 
flower.” 

MAJESTIC  ELECTRIC  DEVELOP- 
MENT CO..  656  Howard  St.,  San  Fran- 
cisco. Cal.,  manufacturers  of  Majestic 
Electric  Heaters.  Made  in  nipe  styles. 


“Majestic”  Electric  Heater 


The  Parabolic  Reflectors  are  made  of 
pure  burnished  copper  which  cannot 
peel.  Dead  air  space  insures  back  of 
“Majestic”  being  always  cool.  Wire 
guard  easily  removed  and  replaced. 
Majestic  heaters  deliver  a grateful 
glow  of  sunlight  heat  in  any  direction 
desired  without  fumes  or  fire,  without 
smoke  or  odor. — Adv. 

Plaut  A Co..  L.,  434  E.  23rd  St..  New 
York.  N.  Y. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
“Royal- Rochester . ” 

Roper  Ccrp.,  George  D.,  Eclipse  Gas 
Stove  Division.  707  S.  Main  St.,  Rock- 
ford, 111.  “Eclipse.” 

Rutenber  Electric  Co.,  Marlon,  Ind.  “Ru- 
tenber.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass.  “Sunbowl.” 

STRAIT  & RICHARDS,  INC.,  Fabyan 
Place,  Newark,  N.  J.  The  Electric 
“Glolog.”  See  Logs.  Electrically  Illu- 
minated or  Heated. — Adv. 

UNION  ELECTRIC  CORP..  103  Mott  St.. 
New  York.  N.  Y. 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  “Cozy 
Glow.”  (See  display  advertisement  on 
pages  1395-1402.) 

HEATERS,  AIR  OR  SPACE,  OR  RADIA- 
TORS, NONLUMINOUS.— Heaters  in  which 
the  hot  element  does  not  emit  a glow  or 
light.  These  are  sometimes  made  in  the 
form  of  portable  radiators  which  are  en- 
closed in  a perforated  metal  casing.  They 
do  not  as  a rule  project  the  heat  in  any  one 
direction,  except  upward  by  convection,  but 
also  allow  it  to  radiate  in  all  directions. 
These  radiators  may  be  used  as  an  auxil- 
iary to  some  other  heating  unit  or  may  be 
installed  as  the  only  heating  device  in  a 
small  room,  theater  ticket  booth,  valve  or 
meter  house,  traveling-crane  cab,  lookout 
station  on  a ship,  etc.  There  are  other 
forms  of  space  heaters  that  are  very  popu- 
lar and  may  be  used  for  a wide  variety  of 
purposes.  These  are  generally  very  com- 
pact, rugged  units  completely  enclosed  in  a 
metallic  case.  Because  of  their  small  size 
and  rugged  construction  they  may  be  placed 
In  almost  any  position  and  very  close  to  the 
object  to  be  heated.  They  are  used  for  the 


protection  of  water  meters,  valves,  sewer 
*raps,  and  for  warming  engines  and  motor? 
!n  mines  and  underground  service,  keeping 
float  switches  operating,  etc.  There  are 
many  other  applications  to  industrial 
rocosscs,  such  as  warming  molded  com- 
pounds before  punching,  heating  fiber, 
drying  the  ink  on  paper  coming  from  print- 
ing presses,  etc. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit.  Mich.  "American  Beau- 
ty” navy- type  electric  air  heaters,  for 
wall  or  floor  use.  Practically  inde- 
structible. Made  from  malleable  iron 
castings  and  perforated  steel  casings 
and  internal  supports  of  cold  rolled 
steel.  Elements  are  sheathed  type  and 
properly  supported,  built  strictly  In 
accordance  with  Underwriters*  re- 
quirements. Five  sizes.  Furnished 
with  terminal  connection  only.  All 
heaters  are  furnished  with  heat  de- 
flectors. “American  Beauty**  portable 
type  electric  air  heaters  have  cast  Iron 
tops  and  are  finished  In  black  japan, 
with  polished  nickel  trimmings. 
Equipped  with  combination  terminal 
box  ready  for  direct  conriection  of  line 
wires. — Adv. 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco.” 

Branford  Electric  Co.,  Inc.,  9 Church  St.. 
New  York.  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse^** 

Century  Mfg.  Co.,  Inc.,  Eltaabethtown, 
Pa. 

Claxo  Co.,  The,  Iowa  City,  Iowa. 

Cobb  Electric  Appliance  Co.,  Lanesvllle 
Terrace,  Boston,  Mass. 

Cope  A Son.  Ltd.,  150  Hastings  St.,  W.. 
Vancouver.  B.  C.,  Can.  “Rex.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Space  Heaters 
are  manufactured  in  standard  units  of 
500-watt  capacity.  Their  success  is  due 
In  large  measure  to  the  compact  steel 
jacketed  construction  used.  Each  heat- 
er occupies  practically  the  same  space 
as  a 2-ft.  ruler.  The  dimensions 
are  ft"  thick  by  1%**  wide  by  2*  long. 
Both  the  size  and  shape  of  C-H  Space 
Heaters  are  convenient  for  installation 
in  almost  any  location.  The  construction 
is  such  that  there  Is  nothing  that  can 
jar  loose  or  crack.  Each  heater  consists 


C-H  Electric  Space  Heater 

of  a ribbon  of  nickel-chromium  resistor 
insulated  with  sheet  mica  and  mounted 
on  a steel  strip.  A steel  jacket  is  then 
placed  over  the  resistor  and  the  unit  is 
sealed  under  heavy  hydraulic  pressure. 
Heaters  are  manufactured  for  voltages 
between  100  and  125,  and  210  and  250. 
They  may  be  connected  to  any  d-c.  or 
a-c.  light  or  power  circuit  of  the  proper 
voltage.  Also  see  display  adv.  pages 
1225-30.— Adv. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N.. 
Minneapolis,  Minn. 

EDISON  ELECTRIC  APPLIANCE  CO, 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
A substantial  electric  air  heater  of 


black  enameled  steel,  mounted  on  cast 
iron,  nickel  plated  base.  Heater  is  pro- 
vided with  ebonized  wood  handle.  To 


estimate  size  of  heater  needed,  allow 
1 to  2%  watts  per  cubic  foot  in  mod- 
erate climates;  2%  to  4 watts  in  ex- 
treme climates.  Made  in  the  following 
sizes: 


Oat.  No. 

411A8 

431A8 

432A8 

433A8 

435A8 


Size 

15x9x17%  ins. 
15x9x17%  ins. 
15x9x23%  ins. 
23x9x19%  ins. 
23x9x22%  ins. 


Heat  Wattage 
1 1000 

3 1000 

3 2000 

3 3000 

3 6000 


Nos.  411A8,  431A8  and  432A8  are  sup- 
plied with  copper  tube  terminal  lugs, 
other  types  with  12-in.  lead  wires.  See 
display  adv.  pages  1292-3. — Adv. 


Electric  Heating  A Mfg.  Co..  Westlake  A 
Republican  Sts.,  Seattle.  Wash.  “Ap- 
fel*s.” 

Equator  Mfg.  Co.,  144  York  St.,  Hamilton, 
Ont.,  Can.  ‘‘Equator.** 

Faraday  Co.,  The.  746  Chapel  St.,  New 
Haven.  Conn.  “Kookerette.” 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Hesters  for  electric  ovens 
for  wall,  floor  and  either  floor  or  wall 
mounting.  Each  consists  of  metallic 
resistor  material  carried  on  suitable 
insulating  blocks  and  assembled  in  steel 
frames.  The  blocks  are  made  of  a 
compound  which  retains  its  insulating 
qualities  at  the  high  temperatures  and 
will  not  crack  or  break.  Made  in  ca- 
pacities from  1.3  to  12.3  kw.  for  volt- 
ages up  to  600  volts.  Automatic  con- 
trol panels  can  also  be  furnished  for 
controlling  the  heat  in  the  oven. 
(Bulletin  48021A.)  This  Company  makes 
also  heating  units  for  Industrial  heat- 
ing devices  other  than  electric  ovens 
and  an  air  heating  unit  for  miscella- 
neous applications.  See  adv.  pages 
1203-1223. — Adv. 


Gold  Car  Heating  A Lighting  Co.,  220  26th 
St.,  Brooklyn,  N.  Y.  “Gold.** 

Hale  Electric  & Engineering  Co.,  1114 
Guardian  Bldg.,  Cleveland,  Ohio. 
“Halectric.** 


Hersh  Bros.  Co.,  Allentown,  Pa.  (“Le- 
high** combined  with  fan.) 

Hicks,  W.  Wesley.  660  Market  St.,  San 
Francisco.  Cal.  **Wesix.” 

Holden  A White,  Inc.,  343  S.  Dearborn 
St.,  Chicago,  111.  “H  A W.” 

National  Electric  Heating  Co.,  Ltd..  The. 
644  Queen  St.,  Toronto,  Ont.,  Can. 
“National.** 

Presto  Electric  Co.,  Inc..  1008  C.  Spreck- 
els  Bldg.,  San  Francisco,  Cal.  “Presto.** 
Prometheus  Electric  Co.,  $11  W.  42nd 
St..  New  York,  N.  Y.  “Prometheus.** 
Radl-AU  Co.,  The,  Ironton,  Ohio.  “Radi- 
All.” 


Roper  Corp.,  George  D.,  Eclipse  Gap 
Stove  Division.  707  S.  Main  St.,  Rock- 
ford, 111.  “Eclipse.** 

Russell  Electric  Co..  140  W.  Austin  Ave., 
Chicago.  111.  “Hold-Heet.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.** 

Steam-Electric  Products  Co.,  The.  1260 
W.  76th  St..  Cleveland,  Ohio.  “Sepco.** 


STRAIT  A RICHARDS.  INC.,  Fabyan 
Place,  Newark,  N.  J. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

Thermo-Fan  Electric  Co..  Inc.,  2 Colum- 
bus Circle,  New  York,  N.  Y.  “Triplex.** 
(Exclusive  distributor,  S.  O.  S.  Electric 
Sales  Co.,  - 2 Columbus  Circle,  New 
York.  N.  Y.) 

Weeks  Mfg.  Co.,  H.  G..  Hamilton.  Ohio. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
advertisement  on  pages  1395-1402.) 

Wing  Mfg.  Co.,  L.  J.,  352  W.  13th  St.. 
New  York,  N.  Y. 


HEATERS,  ELECTRIC.  AUTOMOBILE 

— Heaters  of  this  type  are  constructed  for 
several  uses.  One  type  Is  designed  for  at- 
tachment to  an  ordinary  lighting  circuit  by 
a plug  and  cord  and  is  placed  under  the 
hood  to  keep  the  automobile  engine  and 
the  water  in  the  radiator  warm  in  cold 
weather  while  the  car  is  In  the  garage,  as 
at  night.  Another  type  is  designed  to  heat 
the  interior  of  an  enclosed  car,  current 
being  taken  from  a storage  battery.  The 
latter  as  a rule  only  applies  to  enclosed 
electric  vehicles,  as  with  a gasoline  auto- 
mobile either  the  hot  exhaust  gases  or 
water  from  the  circulating  system  may  be 
passed  through  a heater  mounted  on  the 
floor.  Another  type  of  electric  heater  is 
used  in  winter  to  heat  the  gases  before 
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"Hotpoint” 
Auto  Heater 


ignition:  it  may  be  installed  between  the 
manifold  and  carburetor  and  is  supplied 
either  from  dry  cells  or  the  lighting  and 
starting  storage  battery. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,  Pa.  "Sepco." 

Canadian  Edison  Appliance  Co.,  Ltd., 
jjov. me  St.,  Stratford,  Ont.,  Can.  "Hot- 
point."  "Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
CUTLER-HAMMER  MFG.  CO..  THE,  12th 
St.  & St.  Paul  Ave.,  Milwaukee.  Wis. 
(See  display  advertisement  on  page 
1225-1230.) 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis,  Minn. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
A strongly  made  heater,  widely  used 
in  cold  weather, 
inside  the  hood 
o f automobile, 
to  help  keep 
r a d i a t or  and 
water  jacket 
from  freezing. 
Made  of  steel 
with  black  en- 
amel e d body 
and  nickel  plat- 
ed ends.  Fitted 
with  100  or  200-watt  heating  units.  A 
very  economical  heater,  tested  and  ap- 
proved by  the  National  Board  of  Fire 
Underwriters.  It  is  7 Vs  ins.  in  length 
3 ir.s.  in  diameter,  and  weighs  1 lb.  See 
display  adv.  pages  1292-3. — Adv 
Electric  Heating  & Mfg.  Co.,  Westlake  & 
Republican  Sts.,  Seattle.  Wash.  "Auto- 
Circulator." 

Electric  Intake  Heater  Co.,  115  E.  Cort- 
landt  St..  Jackson.  Mich. 

Equator  Mfg.  Co.,  144  York  St.,  Hamilton, 
Ont.,  Can.  "Equator." 

Faraday  Co.,  The.  746  Chapel  St.,  New 
Haven,  Conn.  "Faraday." 

G.  & G.  Electric  Heater  Co.,  The,  La- 
fayette, Ind.  "G.  & G." 

McCord  Mfg.  Co.,  Inc.,  2587  Grand  Blvd., 
E.,  Detroit,  Mich. 

McJunkln,  Paul,  15  E.  40th  St.,  New 
York,  N.  Y. 

Metal  Specialties  Mfg.  Co.,  338-53  N.  Ked- 
zie  Ave..  Chicago,  111.  "Presto." 
National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 
"Calorel." 

Rose  Mfg.  Co.,  910  Arch  St.,  Philadelphia, 
Pa.  “Neverout." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  "Hold-Heet." 

Sharpe  Electric  Appliance  Co.,  502-8 
Murphy  Bldg..  Detroit,  Mich. 

Suburban  Lighting  Co.,  Toledo,  Ohio. 
"Love." 

Thompson  Mfg.  Co.,  Des  Moines.  Iowa. 
WESTINGHOUSE  ELECTRIC  & MFG. 


CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

HEATERS,  ELECTRIC,  CAR.— Electric 
car  heaters  are  used  very  extensively  on 
electric  interurban  and  suburban  railways, 
street  railways,  elevated  and  subway  sys- 
tems, for  heating  the  car  bodies  and  vesti- 
bules. The  heaters  consist  of  resistor  units 
which  are  usually  assembled  into  metal  cas- 
ings to  project  the  heat  out  into  the  car. 
A protective  grid  is  placed  on  the  outer 
side  to  protect  the  heaters  and  to  prevent 
clothing  coming  in  contact  with  them  from 
being  scorched.  Heater  units  are  placed 
at  various  points  in  the  car  to  give  good 
distribution  of  the  heat;  they  are  often 
mounted  along  the  sides  near  the  floor, 

* sometimes  also  in  the  vestibule  or  near  the 
doorway,  these  being  usually  vertical  units. 
On  many  cars  they  are  mounted  just  above 
the  floor  underneath  the  seats.  Current  is 
supplied  to  the  heaters  from  the  source  of 
power  that  operates  the  car.  An  important 
adjunct  sometimes  used  with  electric  heat- 
ing equipments  is  the  thermostat,  by  means 
of  which  the  current  is  cut  off  when  the 
car  temperature  reaches  the  desired 
amount  and  is  applied  automatically  when 
the  temperature  falls  below  the  fixed  mini- 
mum. Thermostats  save  a large  amount  of 
energy  as  compared  with  manually  con- 
trolled heaters,  running  as  high  as  50% 
under  some  conditions. 

Nonelectrical  heaters  are  still  used  for 
some  electric  cars.  The  hot-air  type  con 
sists  of  a coal  heater  which  raises  the  tern 
perature  of  the  air  taken  from  the  outside 
or  inside  of  car.  as  may  be  desired,  and 
sometimes,  by  means  of  an  electric  blower 
and  ducts,  distributes  this  heated  air 
through  the  car.  In  the  hot-water  type, 
water  contained  In  the  piping  system  which 


is  distributed  along  the  sides  of  the  car  is 
heated  in  a coil  in  a coal-burnng  stove  and 
circulated  through  the  system. 
Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  "Sepco." 

Consolidated  Car  Heating  Co.,  413  N. 

Pearl  St.,  Albany,  N.  Y. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis.  Minn. 

Electric  Heating  & Mfg.  Co.,  Westlake  & 
Republican  Sts.,  Seattle,  Wash.  "Ap- 
fel^s." 

Electric  Machine  Co..  The,  329  W.  Ohio 
St.,  Indianapolis,  Ind. 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y.  "Gold." 

Holden  & White,  Inc.,  343  S.  Dearborn 
St.,  Chicago,  111.  "H.  & W." 

National  Electric  Heating  Co.,  Ltd.,  The. 
644  Queen  St.,  Toronto,  Ont.,  Can. 
"National." 

National  Railway  Appliance  Co.,  50  E. 

42nd  St.,  New  York.  N.  Y.  "H  & W." 
Prometheus  Electric  Co.,  611  W.  42nd  St., 
New  York,  N.  Y.  "Prometheus." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  "Hold-Heet." 

Smith  Heater  Co.,  The  Peter,  1725  Mt. 

Elliott  Ave.,  Detroit,  Mich. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  "Superior." 

HEATERS.  ELECTRIC,  C U R LING- 
IRON.— Curling-iron  heaters  are  designed 
to  heat  nonelectric  curling  irons  of  stand- 
ard sizes  and  shapes.  They  are  made  in 
several  shapes,  usually  having  a small 
cylindrical  opening  into  which  the  Iron  Is 
placed  and  where  it  is  surrounded  by  a 
heating  element  which  quickly  heats  it  to 
the  proper  temperature.  The  heater  may 
be  enclosed  in  a cylindrical  polished  metal 
casing  or  in  an  ornamental  casing  of  some 
form.  They  are  generally  mounted  on  a 
slate  or  marble  base  with  a felt  bottom, 
•nd  are  attached  to  any  wall  receptacle  or 
lump  socket  by  a cord  and  plug.  One  form 
is  made  so  that  the  iron  Is  placed  on  top 
of  the  heater  and  will  accommodate  an  iron 
of  any  size  or  shape.  These  heaters  have 
advantages  over  the  ordinary  flame  meth- 
ods of  heating  such  curling  irons,  as  they 
do  away  with  the  danger  of  an  alcohol  or 
other  flame  and  are  free  from  dirt  or  odor. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau 
ty"  electric  curling  iron  heater,  made 
in  two  styles.  The  triangle  type  takes 
curling  tongs  of  any  size  or  shape. 
Other  type  has  hollow  opening  through 
which  the  tongs  are  inserted.  Does 
away  with  danger  from  alcohol  and 
other  flames.  Complete  with  6-ft.  cord 
permanently  connected  to  heater  and 
lamp  socket  attachment  plug. — Adv. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mvler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Koken  Companies,  2528  Texas  Ave.,  St. 

Louis.  Mo.  "Koken." 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 
els  Bldg.,  San  Francisco,  Cal.  "Presto." 
Superior  Electrics.  Ltd.,  Pembroke,  Ont. 
Can.  "Superior." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HEATERS,  ELECTRIC,  D I S K.  — One 
form  of  immersion  type  electric  water 
heater,  which  see.  Also  see  Stoves,  disk. 

HEATERS,  ELECTRIC,  FLASK.— Elec- 
trically operated  heating  units  designed  es 
pecially  for  heating  flasks  In  chemical  or 
other  laboratory  practice.  They  are  some- 
times made  as  attachments  to  hot  plates 
having  a shield  that  extends  up  around 
the  flask  to  confine  the  heat  to  it.  The 
heating  unit  is  placed  in  the  bottom  of  the 
heater  and  gives  a sufficiently  high  tem- 
perature for  flask  heating,  distilling,  and 
ether  and  alcohol  extractions. 
Manufacturers: 

Boekel  & Co.,  William,  516-518  Vine  St. 
Philadelphia,  Pa. 

Canadian  General  Electric  Ct.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 


When  writing  to  manufacturers  please 
mention  the 
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Electric  Heating  Apparatus  Co.,  18-34 
Nesbitt  St.,  Newark,  N.  J.  "Multiple- 
Unit." 

Prometheus  Electric  Co.,  511  W.  42nd  SL. 

New  York,  N.  Y.  "Prometheus." 
Schaar  & Co.,  556-558  W.  Jackson  Blvd., 
Chicago,  111.  "Universal." 

HEATERS,  ELECTRIC,  GLUE.— See 

Glue  pots,  electrically  heated. 

HEATERS,  ELECTRIC,  LINOTYPE 
POT. — Linotype  pot  heaters  are  widely 
used  in  the  composing  rooms  of  printers 
to  melt  the  type  metal  for  typesetting  ma- 
chines, such  as  the  linotype,  intertype, 
monotype  and  linograph.  Some  of  these 
heaters  have  a tank  or  crucible  which 
holds  50  lbs.  of  metal  at  one  time.  The 
heating  element  is  contained  in  a small 
crucible  at  the  bottom  of  the  other  tank 
and  permits  the  metal  to  flow  out  as  soon 
as  it  is  melted.  In  this  way  it  is  automat- 
ically led  to  the  metal  pot  of  the  machine 
and  maintained  at  the  proper  temperature. 
This  eliminates  the  necessity  of  the  op- 
erator wajching  this  detail,  and  permits 
making  better  and  more  uniform  slugs  and 
fewer  flaws. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont..  Can. 
Chance  Co.,  The,  Centralia,  Mo. 

Cobb  Electric  Appliance  Co.,  Lanesvtlle 
Terrace,  Boston,  Mass. 
CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  See  display  adv. 
pages  1225-1230.— Adv. 

Fort-ifled  Mfg.  Co.,  14th  & Agnes  Sts.. 

Kansas  City,  Mo.  "Fort-ifled." 
Kny-Scheerer  Corp.  of  America,  66-58  W. 

23rd  St..  New  York,  N.  Y. 

Prometheus  Electric  Co..  611  W.  42nd 
St.,  New  York,  N.  Y.  "Prometheus." 
Steam -Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland,  Ohio.  "Sepco." 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pit’sburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HEATERS,  ELECTRIC,  SHAVING  MUG. 

— A heating  element  in  a specially  con- 
structed base  of  the  shaving  mug  Is  used 
to  heat  the  water.  A cord  and  plug  permit 
attachment  to  an  ordinary  lamp  socket  or 
receptacle.  The  outfit  affords  great  con- 
venience as  the  water  may  be  heated  in  a 
few  minutes. 

Manufacturers: 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can. 
"Edison,"  "Hotpoint." 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago.  III. 
"Edison,"  "Hotpoint."  (See  display 
advertisement  on  pages  1292-1293.) 
Electric  Controller  Co.,  Central  Ave.  ft 
10th  St.,  Indianapolis.  Ind. 

Gibson  Co..  H.  B.,  South  Dayton,  Ohio. 
"Thermovac." 

LANDERS,  FRARY  ft  CLARK,  New 
Britain.  Conn.  "Universal." 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 
els  Bldg.,  San  Francisco,  Cal. 
"Presto." 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  "Prometheus." 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
advertisement  on  pages  1395-1402.) 

HEATERS.  ELECTRIC,  WATER,  BAY- 
ONET  TYPE.— Electrically  operated  heat- 
ing devices  in  the  form  of  long  slender 
units  with  threaded  bushings  at  one  end 
and  designed  to  be  inserted  in  tanks  or 
other  water  circulating  systems.  Screw 
connections  are  used  throughout,  making 
water-tight  Joints,  and  the  unit  is  some- 
times enclosed  in  a special  casing.  In 
addition  to  their  use  as  water  heatera 
they  are  often  used  in  coffee  urns,  in  ves- 
sels for  melting  tar,  glue,  paraffin,  etc., 
and  for  generating  small  quantities  of 
steam  under  low  pressure,  for  sterilizing, 
etc.  It  is  necessary  to  drill  a hole  In  the 
container  to  Install  a heater  of  this  type 
and  they  are  always  placed  so  that  the 
unit  is  completely  Immersed  In  the  liquid 
to  be  heated. 

Manufacturers: 

Canadian  Edison  Appliance  Co..  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
"Hotpoint."  "Edison." 

Canadian  General  Electric  Co.,  Ltd.,  2* 
King  St..  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San* 
ford  & Myler  Sts.,  Hamilton,  Ont.,  L*n- 
"Westinghouse." 
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CUTLER-HAMMER  MFG.  CO.,  THE 
Milwaukee,  Wis.  C-H  Pipe  Outlet 

Type  Heaters  are  

inserted  through 
the  walls  of  the 
vessel  below  the 
minimum  water 

* level.  The  heater 
units  consist  of 
chromium  wire 
with  mica  insula- 
tion, encased  in 
copper  casings, 
which  are  slipped  r M pin* 
into  close  fitting  outlet 
copper  sheaths.  The  Tyne 
sheath®  ?are  mount-  uWat«r 
ed  in  a brass  head- 
er which  carries  a 
terminal  cover  of 
drawn  steel.  The 
brass  header  and 
terminal  cover  are 
nickel -plated  and 
polished.  Different 
capacities  are 
made,  ranging 
from  600  to  4.600 
watts.  See  dis- 
play  adv.  pages  1225-1230.— Adv. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint,’*  “Edison."  (See  display 
advertisement  on  pages  1292-1293.) 

Newark  Engineering  & Tool  Co.,  476- 
482  18th  Ave.,  Newark,  N.  J.  “Ner- 
co." 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


I 


■ 


HEATERS.  ELECTRIC,  WATER.  BOIL- 
ER-INSERT TYPE.— Water  heating  for 
kitchen  boilers  is  often  accomplished  by 
inserting  a heating  unit  in  the  boiler,  and 
several  styles  of  heaters  are  used  for  this 
purpose.  Some  of  them  are  bayonet  heat- 
ers, which  are  described  above.  Another 
form  consists  of  a very  long  heating  unit 
enclosed  in  a seamless  copper  tube  which 
is  inserted  in  the  top  of  the  boiler 
and  extends  to  the  bottom.  It  is  always 
surrounded  by  the  water  being  heated  and 
affords  quick  transmission  of  heat.  Still 
another  form,  which  is  installed  in  the 
bottom  of  the  tank,  has  the  heating  ele- 
ment enclosed  in  a tubular  shell.  The  wa- 
ter being  heated  passes  through  this  shell 
and.  as  it  gets  hot,  is  conducted  to  the 
top  of  tl\e  boiler  by  a pipe,  and  in  turn 
is  replaced  by  cold  water  drawn  in  from 
the  bottom.  This  arrangement  facilitates 
getting  hot  water  sooner  after  the  current 
is  turned  on  than  If  the  heated  water 
mingled  freely  with  the  other  water  in  the 
tank  as  it  rose  to  the  top.  These  heaters 
are  used  mostly  with  the  common  kitchen 
boiler  of  the  vertical  type. 


Manufacturers: 

AETNA  ELECTRIC  APPLIANCE  CO., 
40  Court  St.,  Boston,  Mass.  “Hotvent" 
water  heaters  are  made  in  five  stand- 
ard types,  general  appearance  as  shown 
in  cut  below.  All -brass;  non-rusting; 
heating  units  easily  removable  without 
disturbing  tank  connections  or  drain- 
ing heater.  Heating  unit  is  long-lived; 
has  nichrome  resistance  wire  complete- 
ly embedded  in  lava;  very  efficient  be- 
cause entirety  immersed  in  water;  no 
dead  air  space.  “Hotvent"  heater 
takes  cold  water  from  bottom  of  tank 
and  delivers  hot  water  at  top,  thus 
making  unnecessary  to  heat  whole 


“Hotvent"  Water  Heater 

tank  to  draw  a small  quantity  of  hot 
water.  Type  C-6  uses  600  watts  at  110 
volts,  has  one  heat;  C-12,  1200  watts, 
110-volts,  one  heat;  C-24,  2400  watts, 
110-  or  220-volts,  3-heat  on  110-volts; 
C-48,  4800  watts,  110*.  or  220-volts.  3- 
heat;  C-72,  7200  watts,  110-  or  220- volts 


3-heat.  The  600  and  1200  watt  sizes 
are  generally  used  on  storage  systems 
in  connection  with  a 30  or  40  gal.  tank. 
The  2400,  4800  and  7200  watt  sizes  are 
generally  used  on  Intermittent  systems, 
i.  e.,  where  the  heater  is  operated  as 
hot  water  is  required.  In  general  the 
tank  should  be  large  enough  to  contain 
the  hot  water  produced  during  an 
hour’s  operation  of  the  heater.  Easy  to 
install,  economical  to  operate;  for 
homes,  clubs,  boarding  houses,  offices, 
factories. — Adv, 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.  “Sepco." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford^  Ont.,  Can.  “Hot- 
point,"  “Edison." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  ft  St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Duparquet,  Huot  ft  Moneuse  Co.,  108-114 
W.  22nd  St..  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago,  111 
“Hotpoint,"  “Edison."  (See  display 
advertisement  on  pages  1292-1293.) 

Electric  Heating  ft  Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle.  Wash. 
“Coppersert." 

Electric  Sales  Service  Co.,  Berkeley,  Cal. 
“Thermelectric." 

Instantaneous  Electric  Heater  Corp.,  Root 
Bldg.,  Buffalo,  N.  Y.  “Vulcan." 

Thermo  Electric,  Ltd.,  Brantford,  Ont.. 
Can.  “Thermo." 

WESTINGHOUSE  ELECTRIC  & MFG 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

heaters,  electric,  water,  cir- 
culating TYPE.— Circulating  type  water 
heaters  are  used  on  systems  where  it  is 
desirable  to  have  the  heater  separate  from 
the  container.  They  are  very  often  ap- 
plied to  boilers  in  a kitchen,  where  the 
boiler  ia  normally  connected  to  the  kitchen 
range  or  to  the  furnace.  When  the  main 
heating  unit  is  not  in  operation  or  when 
there  is  not  sufficient  hot  water,  the  circu- 
lating heater  may  be  used  independently. 
The  electric  heater  is  usually  enclosed  in 
a water-tight  copper  tube  and  is  placed  in 
a pipe  loop  around  the  boiler.  When  the 
water  in  the  loop  is  heated  it  passes  to 
the  top  where  it  either  goes  into  the  hot- 
water  piping  or  is  stored  in  the  boiler.  The 
.w£ter  ,s  drawn  from  the  bottom  of 
the  boiler  or  tank  to  replace  the  heated 
water  and  thus  a continuous  circulation 
is  set  up.  These  heaters  are  also  applied 
to  large  glue  cookers,  paste  kettles,  steril- 
izers and  laboratory  apparatus. 

Manufacturers: 


AETNA  ELECTRIC  APPLIANCE  CO., 
40  Court  St.,  Boston.  Mass.  “Hot- 
vent." 


Arrnur  a Fowler  Co..  119%  N.  Browne 
st..  Spokane.  Wash.  “A.  & F.“ 
AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren.  Pa.  “Sepco."  • 

Branford  Electric  Co.,  Inc.,  9 Church  St.. 
New  York.  N.  Y. 

Canadian  Edison  Appliance  Co..  Ltd. 
Downie  St.,  Stratford.  Ont.,  Clan.  “Hot- 
point." “Edison." 


CUTLER-HAMMER  MFG.  CO.,  THE 
Milwaukee.  Wis.  See  display  adv. 
pages  1225-1230.— Adv. 

E£JSC>N  EIJ5CTRIC  APPLIANCE  CO.. 
INC..  5660  W.  Taylor  St.,  Chicago.  111. 

Hotpoint.*  “Edison."  (See  display 
advertisement  on  pages  1292-1293  > 

Electric  Heating  ft  Mfg.  Co..  Westlake 
& Republican  Sts..  Seattle,  Wash 
Apfel*s." 

Hicks.  W.  Wesley,  660  Market  St.,  San 
Francisco.  Cal.  “Wesix." 

Hotwat  Distributing  Co.,  Title  Insurance 
Bldg.,  Los  Angeles.  Cal.  “Hotwat." 

Instantaneous  Electric  Heater  Corp..  Root 
Bldg.,  Buffalo.  N.  Y.  “Vulcan." 

National  Electric  Heating  Co.,  Ltd..  The. 
644  Queen  St.,  Toronto,  Ont.,  Can. 
“National.** 

Prometheus  Electric  Co..  511  W.  42nd  St., 
New  York,  N.  Y.  “Prometheus.** 

Simplex  Electric  Heating  Co.,  85  Sldnev 
St.,  Cambridge,  Mass. 

Steam-Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland,  Ohio.  “Sepco.’* 

Superior  Electrics.  Ltd.,  Pembroke,  Ont., 
Can.  “Superior." 

Thermo  Electric,  Ltd.,  Brantford,  Ont., 
Can.  “Thermo." 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 


WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

HEATERS,  ELECTRIC,  WATER,  IN- 
STANTANEOUS OR  FAUCET  TYPE.— 
These  devices  consist  of  wire  resistor  coils 
within  a porcelain  body  or  cup  through 
which  the  fvater  flows  when  the  faucet 
handle  is  turned.  Operation  of  the  faucet 
actuates  a special  switch,  which  turns  the 
current  on  and  off  with  the  water,  thus  no 
more  water  is  heated  than  is  actually  used. 
They  are  used  principally  at  soda  fountains 
and  In  restaurants,  but  have  also  been 
made  for  general  lavatory  use. 
Manufacturers: 

AETNA  ELECTRIC  APPLIANCE  CO.,  40 
Court  St.,  Boston,  Mass.  “Hotvent." 
AQUA  ELECTRIC  HEATER  CO.,  250  W. 
64th  St.,  New  York,  N.  Y.  “Aqua.** 
(See  display  advertisement  on  page 
1290.) 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 
Hot-Flo  Faucet  Corp.,  1400  Broadway, 
New  York,  N.  Y.  “Hot-Flo." 

Hotwat  Distributing  Co.,  Title  Insurance 
Bldg.,  I^s  Angeles,  Cal.  “Hotwat." 
Instantaneous  Electric  Heater  Corp.,  Root 
Bldg.,  Buffalo,  N.  Y.  “Vulcan."  < 

Mabey  Electric  ft  Mfg.  Co.,  968  Ft.  Wayne 
Ave.,  Indianapolis.  Ind.  “Hot  Quick." 
Majestic  Electric  Development  Co.,  666 
Howard  St.,  San  Francisco,  Cal. 
“Majestic." 

National  Electric  Water  Heater  Corp., 
42nd  St.,  ft  Broadway,  New  York,  N.  Y. 
“Little  Wonder,"  “Geyser." 

National  Stamping  ft  Electric  Works,  410 
S.  Clinton  St.,  Chicago,  111.  “Superior," 
“Twin." 

Presto  Electric  Co..  Inc.,  1008  C.  Spreck- 
els  Bldg.,  San  Francisco,  Cal.  “Presto." 
Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 
HEATERS.  ELECTRIC,  WATER  OR 
OTHER  LIQUID,  IMMERSION  TYPE.— 
These  heaters  consists  of  an  insulated 
heating  element  within  a metal  cylinder  or 
disk  or  within  a closely  coiled  spiral  metal 
tube,  the  cylinder,  disk  or  tube  being 
placed  in  the  water  to  be  heated.  Some 
of  the  common  forms  are  small  sealed  tubes 
or  have  a bulb  at  the  end  and  are  meant 
to  be  inserted  in  a glass  of  water,  milk 
or  other  liquid.  The  disk  type  heaters 
are  intended  for  Immersion  at  the  bottom 
of  a pan  or  pot  to  boil  water,  or  to  melt 
paraffin  or  heat  glue,  etc.;  the  wires  are 
enclosed  In  a tube  which  extends  up  above 
the  level  of  the  liquid.  Some  of  the  special 
forms  are  made  for  use  in  large  urns  and 
boilers,  such  as  are  used  in  a hotel  or 
restaurant  for  making  cofTee  or  heating 
water.  These  are  frequently  permanently 
installed  and  have  the  connections  coming 
through  the  sides  of  the  tank.  The  ad- 
vantages of  the  Insertable  immersion  heater 
are  that  it  may  be  used  with  any  vessel 
and  gives  a direct  application  of  the  heat 
to  the  liquid. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford.  Ont.,  Can.  “Hot- 
point," “Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
Chicago  Surgical  ft  Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago,  111. 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace.  Boston.  Mass. 
CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee.  Wis.  C-H  Bottom  Outlet 
Type  Heaters  are  designed  for  applica- 
tion to  urns  or  similar  containers  where 
they  can  be  inserted  from  the  top  and 
terminals  brought  through  a 1%**  hole 


C-H  Bottom  Outlet  Type  Heater 

cut  in  the  bottom.  The  heater  is  of 
brass,  about  3"  by  6**  by  Project- 

ing at  right  angles  from  one  end  is  a 
hollow  extension,  on  which  are  lock- 
nuts and  washers  and  through  which 
runs  the  attaching  cord.  This  con- 
struction makes  a simple  and  durable 
heater  from  which  any  sediment,  which 
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may  collect  in  the  water,  Is  easily 
cleaned.  Heaters  of  this  type  are  made 
in  one  size  only  with  a maximum  rat- 
ing1 of  1,200  watts.  If  greater  capacities 
are  desired,  two  or  more  heaters  may 
be  used  in  the  same  vessel.  See  dis- 
play adv.  pages  1225-1230. — Adv. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago,  111. 
"Hotpoint,"  "Edison."  (See  display  ad- 
vertisement on  pages  1292-1293.) 

Electric  Controller  Co.,  Central  Ave.  A 
10th  St.,  Indianapolis,  Ind.  "Elstat." 

Electric  Heating  A Mfg.  Co.,  Westlake  A 
Republican  Sts.,  Seattle,  Wash.  "Ap- 
fers." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Immersion  heaters  for  In- 
dustrial applications  ranging  from  600 
watts  to  5 kw.  capacity.  See  adv. 
pages  1203-1223. — Adv. 

Instantaneous  Electric  Heater  Corp.,  Root 
Bldg..  Buffalo,  N.  Y.  "Vulcan." 

LANDERS.  FRARY  A CLARK.  New 
Britain.  Conn.  "Universal." 

Lindstrom,  Smith  Co.,  3213-3238  W.  Lake 
St.,  Chicago,  I1L  “White  Cross." 

Loetscher-Ryan  Mfg.  Co.,  Rock  Island, 
111.  "Ideal  Minute." 

Milwaukee  Mfg.  Co.,  1316  Fond  du  Lac 
Ave.,  Milwaukee.  Wis.  "Electro-Boil.” 

Presto  Electric  Co..  Inc.,  1008  C.  Sprockets 
Bldg.,  San  Francisco,  Cal.  "Presto." 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
"Royal-Rochester." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  III.  "Hold-Heet." 

Steam -Electric  Products  Co.,  The.  1250 
W.  76th  St.,  Cleveland,  Ohio.  "Sepco." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
advertisements  on  pages  1396-1402.) 


HEATERS,  ELECTRIC,  WATER  OR 
OTHER  LIQUID,  MISCELLANEOUS.— 
There  are  several  types  of  electrical  water 
heaters  made  which  are  not  Included  under 
the  headings  above.  Some  of  these  are  for 
use  with  boilers,  and  others  are  made  in 
the  form  of  small  pots  or  boilers  for  table 
use,  such  as  used  for  boiling  eggs  or  heat- 
ing broth,  etc.  Those  applied  to  boilers 
are  generally  applied  externally,  and  the 
heat  is  conducted  to  the  liquid  through  the 
boiler  walls,  rather  than  by  actual  contact 
with  the  heating  unit.  One  form  of  such 
heater  is  a flat  rectangular  plate  .that  may 
be  clamped  on  the  bottom  of  the  boiler. 
In  another  form  the  heating  unit  Is  flexible 
and  is  wrapped  around  the  outside  of  the 
boiler  at  the  bottom.  Heaters  of  this  type 
generally  require  that  the  boiler  be  covered 
with  a thermal  insulating  coating,  to  con- 
fine the  heat  to  the  boiler.  Other  types 
of  liquid  heaters  are  also  widely  used  in 
industrial  plants,  these  being  in  many  cases 
of  special  design  to  suit  the  requirements 
to  be  met  as  to  temperature,  character  of 
the  vessel,  nature  of  service  (intermittent 
or  continuous),  etc. 


Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit.  Mich.  "American  Beau- 
ty" electric  water  heater,  made  of 
heavy  copper,  finished  in  polished  nick- 
el with  inner  surface  heavily  tinned. 
Furnished  complete  with  6-ft.  cord  and 
having  detachable  porcelain  plugs  and 
attachment  plug. — Adv. 

AQUA  ELECTRIC  HEATER  CO..  250  W. 
64th  St..  New  York,  N.  Y.  “Aqua." 
(See  display  advertisement  on  page 
1290.) 

. Arthur  A Fowler  Co.,  119%  N.  Browne 
St.,  Spokane.  Wash.  "A  A F." 
AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,  Pa.  "Sepco.” 

Calorex  Corp..  The,  10  W.  23rd  St.,  New 
York.  N.  Y.  "Hot-O-Mix." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can.  “Hot- 
point,"  "Edison." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton.  Ont.,  Can. 
"Westinghouse." 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston.  Mass. 
CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  A St.  Paul  Ave..  Milwaukee. 
Wis.  “C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Duparquet,  Huot  A Moneuse  Co.,  108-114 
W.  22nd  St..  New  York.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  6660  W.  Taylor  St.,  Chicago.  111. 
"Hotpoint,”  "Edison."  (See  display  ad- 
vertisement on  pages  1292-1293.) 
Electric  Boiler  Corp.,  491  Main  St.,  Cam- 
bridge, Mass.  "Electric  Bollerette." 
Electric  Heating  A Mfg.  Co..  Westlake  A 
Republican  Sts.,  Seattle,  Wash.  "Ap- 
fel’s." 

Gibson  Co.,  H.  B.,  South  Dayton,  N.  Y. 
“Thermovac." 


Hot-Flo  Faucet  Corp.,  1400  Broadway, 
New  York.  N.  Y.  "Hot-Flo." 

Instantaneous  Electric  Heater  Corp., 
Root  Bldg.,  Buffalo.  N.  Y.  “Vulcan.,r 

LANDERS.  FRARY  A CLARK.  New 
Britain,  Conn.  "Universal." 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  Cal.  "Ma- 
jestic," "Mesco." 

National  Electric  Water  Heater  Corp., 
Times  Bldg.,  New  York.  N.  Y.  "Little 
Wonder,"  "Geyser." 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreckels 
Bldg.,  San  Francisco.  Cal.  "Presto.” 

Prometheus  Electric  Co.,  611  W.  42nd  St., 
New  York.  N.  Y.  "Prometheus." 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh,  Pa.  “Steelclad.” 
(See  display  adv.  pages  1395-1402.) 

HEATING  DEVICES.  ELECTRIC.  MIS- 
CELLANEOUS.— Electric  heating  devices 
are  made  in  a large  number  of  forms  for 
industrial,  laboratory  and  other  applica- 
tions. In  addition  to  those  listed  under 
heaters,  furnaces,  ovens,  warmers,  etc., 
there  are  many  forms  used  in  manufac- 
turing processes,  in  medical  and  surgical 
work,  offices,  homes,  etc.  One  form  Is  a 
flat  heater,  enclosed  In  a metal  case,  that 
may  be  clamped  to  a boiler  or  sterilizer 
in  the  home  or  office  or  may  be  applied 
to  the  heating  of  small  ovens  or  drying 
rooms,  for  air  heating,  or  for  heating  press 
heads,  rolls  and  plates  on  printing  presses, 
etc.  A few  of  the  machines  and  operations 
to  which  electric  heaters  are  applied  for 
manufacturing  purposes  are:  Hat  forms, 
presses,  ironers,  velouring  stoves,  etc. ; 
candy  pans,  batch  warmers,  bon-bon  heat- 
ers and  decorating  funnels;  die  heaters  for 
celluloid  and  molded  compound  manufac- 
ture; glue  cookers,  felt  burners,  shoe  warm- 
ers, relastlng  irons,  treeing  machines  and 
many  other  similar  applications. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO..  Woodward,  Burroughs  A Cass 
Aves.,  Detroit,  Mich.  "American 
Beauty." 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  "Sepco." 

Bacon  Vulcanizer  Mfg.  Co.,  4065  Hollis 
St.,  Oakland.  Cal. 

Boston  Last  Co.,  44  Binford  St..  Boston. 
Mass.  (Shoo  factory)  "Simplex." 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York.  N.  Y. 

Britton  A Doyle.  205  Caxton  Bldg.,  Cleve- 
land. Ohio.  (Sheet  and  press  plate) 
"Doyle." 

Calorex  Corp.,  The.  10  W.  23rd  St..  New 
York.  N.  Y.  "Hot-O-MIx." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can.  "Hot- 
point." "Edison." 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto.  Ont..  Can. 

Chicago  Surgical  A Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago.  III. 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace.  Boston.  Mass. 

Cushman  Co.,  The,  14  E’m  St.,  Barrc. 
Vt  (Magnetic  heaters.) 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  A St.  Paul  Ave..  Milwaukee. 
^VIs.  "C-H."  (Se«  display  advertise- 
ment on  pages  1225-1230.) 

Dunarquet,  Huot  A Moneuse  Co..  108-114 
W.  22nd  St..  New  York,  N.  Y.  (Food 
truck). 

Eastman  Kodak  Co.,  Rochester.  N.  Y. 
(EWtric  tackine  iron.) 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  5660  W.  Taylor  St..  Chicago.  III. 
"Hotpoint."  “Edison.”  (.See  display  ad- 
vertisement on  pages  1292-1293.') 

Electric  Heating  A Mfg.  Co..  Westlake 
A Republican  Sts.,  Seattle,  Wash. 
“Apfel’s." 

General  Ceramics  Co..  50  Church  St.. 
Np-  York.  N.  Y (Electric.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A cartridge  unit  for  con- 
centrated or  localized  heating  to  pro- 
vide a more  efficient  method  than  gas 
or  steam.  Furnished  in  standard  sizes 
from  70  to  1,000  watts  for  operation  on 
any  commercial  voltage  from  100  to 
250  volts.  These  units  are  extensively 
used  in  shoe  manufacturing,  cigarette, 
and  paper  box  machinery,  and  for 
heating  glue  pots,  soldering  ironB, 
small  boilers,  etc.  (Bulletin  69704.) 
This  Company  manufactures  also  what 
is  termed  a helical  coil  unit  which  can 
be  furnished  in  various  forms  best 
suited  for  the  particular  work  it  is  In- 
tended to  be  used  for.  See  adv.  pages 
1203-1223.— Adv. 

Heidbrink  Co.,  The.  420  S.  6th  St.,  Minne- 
apolis. Minn.  “Heidbrink." 

International  Electric  Co.,  Indianapolis,  j 
Ind.  "International.”  | 


Kny-Scheerer  Corp.  of  America,  66-58  W. 
23rd  St.,  New  York,  N.  Y.  (Thera- 
peutic.) 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  Cal.  "Ma- 
jestic." 

Manning,  Bowman  A Co.,  Meriden,  Conn. 

National  Electric  Heating  Co.,  Ltd..  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
"National." 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreckels 
Bldg.,  San  Francisco.  Cal.  “Presto.” 

Prometheus  Electric  Co.,  611  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus." 

Rohne  Electric  Cq*,  Inc.,  2434  25th  Ave, 
S.,  Minneapolis,  Minn.  “R.  E.  C." 

Russell  Electric  Co..  140  W.  Austin  Ave., 
Chicago,  111.  "Hold-Heet." 

Santlseptic  Mfg.  Co.,  26  Bay  St.,  New 
Brighton,  Staten  Island,  N.  Y. 

Service  Station  Supply  Co..  30-32  Larned 
St..  Detroit.  Mich.  (Electric  hot  knife.) 
"Hyrate." 

Sprague  Canning  Machinery  Co.,  222  N. 
Wabash  Ave.,  Chicago,  111:  (Sterilizers 
for  canning  factories.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltlmore." 

Steam -Electric  Products  Co..  The.  1250 
W.  76th  St.,  Cleveland,  Ohio.  (Storage 
battery  steamers.)  "Sepco." 

S.  U.  E.  Co.,  89  Beach  St.,  Boston.  Mass. 
"Unitize.” 

Superior  Electric,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior." 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Thermo-Fan  Electric  Co..  Inc.,  2 Colum- 
bus Circle,  New  York,  N.  Y.  “Triplex." 
(Exclusive  distributor,  S.  O.  S.  Elec- 
tric Sales  Co.,  2 Columbus  Circle,  New 
York.  N.  Y.) 

United  Shoe  Machinery  Corp.,  205  Lin- 
coln St.,  Boston,  Mass.  (For  shoe  mak- 
ing machines). 

Vit-O-Net  Mfg.  Co..  1225  N.  Clark  St., 
Chicago,  111.  “Vlt-O-Net."  (Pneu- 
monia jackets.) 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St.,  New  York,  N.  Y (Felt  burning 
tool). 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HEATING  ELEMENTS.  MISCELLA- 
NEOUS.—Heating  elements  for  use  In 
various  kinds  of  heaters  frequently  need 
to  be  replaced  because  of  burnouts.  In- 
stead of  sending  to  the  manufacturer  for 
the  new  unit  to  be  installed,  some  manu- 
facturers supply  the  miscellaneous  heating 
elements  so  that  a well  equipped  electrical 
repair  shop  can  carry  a stock  of  them  and 
Install  them.  This  saves  time  and  expense 
for  the  customer.  Because  of  the  large 
number  of  heaters  made  and  the  variations 
in  different  models  of  the  same  kind  of 
heater,  a great  number  of  heating  elements 
would  be  required.  For  this  reason  those 
repair  shops  that  undertake  such  work 
as  a rule  carry  only  a small  stock  of  ele- 
ments for  the  most  popular  forms  of  heater. 

Heating  elements  are  also  supplied  by 
manufacturers  with  special  facilities  for 
their  production  to  other  manufacturers 
that  make  merely  the  casing,  vessel  or 
body  of  the  heating  device.  Water  heaters, 
air  or  space  heaters,  etc.,  are  sometimes 
made  by  metal  stamping  concerns  that  are 
glad  to  purchase  suitable  heating  elements 
for  their  needs. 

Manufacturers:  

AMERICAN  ELECTRICAL  HEATER 
CO..  Woodward,  Burroughs  A Cass 
Aves.,  Detroit,  Mich.  "American 
Beauty." 

Arthur  A Fowler  Co.,  119%  N.  Browne 
St..  Spokane.  Wash.  "A.  A F." 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren.  Pa.  "Sepco." 

Bacon  Vulcanizer  Mfg.  Co.,  4065  Hollis 
St.,  Oakland,  Cal. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Betz  Co..  Frank  S.,  Hoffman  St.,  Ham- 
mond. Ind. 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace.  Boston.  Mass.  _ 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5660  W.  Taylor  St.,  Chicago,  HI. 
"Hotpoint,”  "Edison."  (See  display 
advertisement  on  pages  1292-1293.) 

Electric  Heat  Unit  Co..  1504  S.  Grand 
Ave.,  St.  Louis.  Mo. 

Electric  Heating  A Mfg.  Co.,  Westlake  A 
Republican  Sts.,  Seattle.  Wash.  "Ap- 
fel’s." 

Hot-Flo  Faucet  Corp.,  1400  Broadway, 
New  York,  N.  Y. 

International  Electric  Co..  Indianapolis. 
Tnd.  “International." 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
"National." 
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National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 

Phillips  Electrical  Cov,  Inc.,  75  South 
Ave.,  Rochester,  N.  Y.  (For  hand  shoe 
Irons) 

Phonograph  Appliance  Co.,  The,  174 
Wooster  St..  New  York,  N.  Y. 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 
els  Bldg.,.  San  Francisco.  Cal.  “Presto.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York.  N.  Y.  “Prometheus.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard -Baltimore.” 

Steam-Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland,  Ohio.  "Sepco.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  "Superior.” 

Tecla  Co..  Inc..  Detroit,  Mich. 

Thermo-Fan  Electric  Co.,  Inc.,  2 Colum- 
bus Circle,  New  York,  N.  Y.  "Triplex.” 
(Exclusive  distributor,  S.  O.  S.  Electric 
Sales  Co.,  2 Columbus  Circle,  New  York, 
N.  Y.) 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

HEATING.  INDUSTRIAL. — See  Indus- 
trial heating. 

HEATING  MACHINES.  RIVET.  — See 

Rivet  heating  machines,  electric. 

HEATING  OF  DYNAMOELECTRIC  MA- 
CHINES.— One  of  the  most  common  and 
troublesome  faults  in  the  operation  of 
motors  and  generators  is  the  excessive 
heating  of  the  constituent  parts  of  the 
machine,  due  either  to  a heavy  overload  or 
other  electrical  cause  or  to  mechanical 
causes.  It  is  this  heating  that  determines 
the  load  any  machine  may  safely  carry 
without  damaging  the  Insulation.  The 
temperature  Is  detected  by  the  use  of  a 
thermometer  on  some  low- tension  machines 
and  by  thermocouples  Imbedded  in  the 
machine  in  the  larger  high-tension  gen- 
erators. With  small  motors  very  often  the 
first  indication  noticed  is  the  odor  of  over- 
heated paint,  varnish  or  insulation  and 
when  this  is  noticed  the  machine  should 
be  stopped  at  once. 

Even  in  normal  operation  all  of  the  un- 
avoidable losses  In  the  machine  are  con- 
verted into  heat,  which  raises  the  tempera- 
ture of  the  conductors  and  their  insulation, 
as  well  as  the  iron  parts  of  the  machine. 
Provision  is  usually  made  for  self-cooling 
of  the  machine  to  dissipate  this  heat.  In 
the  case  of  compact,  large-load-capacity 
machines  special  ventilation  is  required. 
See  Generator  cooling  equipment. 

HEATING  OF  ELECTROLYTE.  — The 
warming  up  of  an  electrolyte  by  the  energy 
set  free  within  it  by  the  passage  of  the 
electrolyzing  current.  The  amount  of  this 
heat  energy  is  equal  to  the  total  energy  of 
the  current  minus  the  energy  absorbed  and 
disappearing  in  doing  chemical  work.  This 
internally  generated  heat  will  maintain  the 
electrolyte  at  a certain  number  of  degrees 
above  the  surrounding  temperature.  In 
copper  refining  plants  this  may  be  20°  to  50° 
C.,  in  aluminum  pots  900°  to  950°  C.  It 
may  be  regulated  by  varying  the  amperes 
passing  and  by  varying  the  distance  be- 
tween the  electrodes. 

HEATING  PADS.  ELECTRIC.— Pads  of 
cloth  between  the  layers  of  which  are  flex- 
ible insulated  heating  elements,  generally 
in  the  form  of  fine  wire  wound  on  an  as- 
bestos core  and  covered  with  asbestos.  The 
pads  are  often  provided  with  a switch  for 
giving  any  one  of  three  temperatures  and 
one  or  more  thermostats  are  placed  in  the 
electric  circuit  to  prevent  accidental  over- 
heating. These  pads  take  the  place  of  hot- 
water  bottles,  but  are  much  more  conve- 
nient and  their  flexibility  permits  them  to 
conform  to  any  part  of  the  body.  One  type 
of  these  outfits  is  made  nonflexlble  with 
an  aluminum  enclosing  case  shaped  like  a 
canteen.  Electric  pads  are  used  in  homes, 
hospitals  and  institutions,  and  may  be  ap- 
plied directly  to  the  body  or  used  to  warm 
up  a bed  on  a sleeping  porch  or  in  a cold 
room. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty” electric  warming  pad,  replaces  old 
fashioned,  troublesome  and  cumbersome 
hot  water  bag.  Consists  of  a flexible 
electric  heating  element  with  an  outer 
cover  of  eiderdown  which  is  removable. 
Arranged  with  three  heats  and  regulat- 
ed by  means  of  a switch  easily  operat- 
ed in  the  dark.  Heat  control  regu- 
lated by  two  thermostats.  Complete 
with  10-ft.  cord,  having  three-heat 
switch  and  lamp  socket  attachment 
plug. — Adv. 


Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can. 
"Hotpoint,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Comfort  Electric  Atomizer  Co.,  The,  959 
1st  Ave..  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago,  111. 
The  round  pad  shown  below  is  made 
of  aluminum,  is  rust  proof  and  may 
be  used  in  either  wet  or  dry  pack.  It 
is  disc  shaped,  convex  on  one  side  and 
concave  on  the  other.  Fits- to  the  body 


"Hotpoint”  Safety  Heating  Pads 

curves.  The  other,  a flexible  heating 
pad,  is  made  of  steel  units,  so  hinged 
together  as  to  form  a flexible  Jacket. 
Can  be  comfortably  wrapped  around 
an  injured  or  aching  limb.  Any  tem- 
perature between  100  and  200°  F.  may 
be  obtained  from  both  heating  pads. 
They  are  so  equipped  that  they  may 
be  regulated  in  the  dark — under  the 
bed  coverings.  They  have  a washable 
eiderdown  cover,  and  come  complete 
with  cord,  attachment  plug  and  small 
contact  plug.  See  display  adv.  pages 
1202-3. — Adv 

Electric  Controller  Co..  Central  Ave.  & 
10th  St.,  Indianapolis,  Ind.  “Lectro- 
Warm.” 

GOODWILL  ELECTRIC  CO.,  THE.  59 
E.  Van  Buren  St.,  Chicago,  111.  The 
Goodwill  electric  pad  (the  automatic 
electric  heating  pad)  has  been  devel- 


Goodwill  Automatic  Electric  Heating 
Pad 


oped  with  a view  to  absolute  safetv, 
great  accuracy,  and  extreme  durabil- 
ity. Its  temperature  is  controlled  by 
a special  adjustable  thermostat  in  the 
center  of  the  pad,  the  arms  of  this 
thermostat  being  wound  with  the  same 
resistance  wire  that  heats  the  pad. 
This  insures  perfect  heat  control,  at 
all  temperatures  between  100  and  180° 
F.  The  helical  construction  of  the  pad 
makes  it  most  durable,  and  it  may  be 
bent  and  twisted  in  any  way  without 
danger  of  injury.  The  Goodwill  pad 
comes  complete  with  blue  eiderdown 
and  white  rubber  covers,  and  12  ft. 
cord  with  thru-switch.  It  is  10  in.  In 
diameter  and  weighs  6 oz.  The  cost 
of  operation  is  about  2 cts.  a night. 
It  is  fully  guaranteed  for  one  year. 
It  is  approved  and  endorsed  by  the 
Good  Housekeeping  Institute  and  the 
New  York  Tribune  Institute,  and  han- 
dled by  the  best  dealers  and  jobbers. 
Prices,  discounts  and  literature  on 
application. — Adv. 

Hainert  & Son,  F.  H.,  Minneapolis,  Minn. 
“Sta-Warm." 

Hospital  Supply  Co.,  The,  157  E.  23rd  St., 
New  York.  N.  Y. 


Ingersoll  Electric  Appliance  Co.,  746  S. 
Wabash  Ave.f  Chicago,  111.  "Electro- 
Flexo.” 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  Soft,  flexible  and  con- 
forms to  the  body.  Three- heat  cord 
switch,  operates  by  slight  pressure  of 
the  Anger.  Patented  4-thermostat  con- 


"Unlversal”  Heating  Pad 

trol  insures  absolute  maintenance  of 
♦ ach  degree  of  heat.  Size  of  pad,  12 
by  15  ins.  Gray  eiderdown  cover. 
Maximum  heat,  60  watts.  Complete 
with  10-ft.  heater  cord  and  plug. — Adv. 
Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 
Manning,  Bowman  & Co.,  Meriden,  Conn. 
Pelouze  Mfg.  Co.,  282  E.  Ohio  St.,  Chi- 
cago, 111. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
“Royal -Rochester.’’ 

Rohne  Electric  Co.,  Inc.,  2434  25th  Ave., 
S..  Minneapolis.  Minn.  "Ever  Ready.” 
RUSSELL  ELECTRIC  CO.,  140  W.  Aus- 
tin Avenue,  Chicago, 
111.  Manufacturer  of 
Hold  Heet  pads,  a 
reliable  product  of 
the  highest  quality. 
Guaranteed  for  two 
years.  Moderate 
prices  are  made  pos- 
sible by  enormous 
quantity  production. 
Grey  eiderdown 
cover,  size  12x15  ins. 

‘■Hold  Heet-  Pad  Vl™***' 

Hammer  switch, 

complete  with  ten  feet  of  cord  and 
washable  slip.  “The  World's  Best." — 
Adv. 

Sanitarium  Equipment  Co.,  Battle  Creek, 
Mich.  "Thermophore.” 

Sanitax  Electric  Co.,  143-147  E.  23rd  St., 
New  York,  N.  Y.  "Sanotherm.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Slaughter  & Co.,  William  E..  1716  S. 
Michigan  Ave.,  Chicago,  111.  “Par- 
isian.” 

Standard  Electrical  Appliance  Co..  Bev- 
erly, N.  J.  “Seaco.” 

Sterling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland,  Ohio. 

SUN-RAY  MANUFACTURING  CO.,  THE, 
Oshkosh,  Wis.  The  Sun-Ray  heating 
pad  is  of  improved  design,  size  12  by 
15  ins.,  finished  in  the  finest  eiderdown. 
Replaces  hot-water  bottles  and  similar 


Sun- Ray  Heating  Pad 

devices.  Heating  element  is  formed  by 
winding  resistance  wire  on  asbestos 
cord  and  covering  with  asbestos,  which 
provides  a flexible  element  of  unusual 
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strength,  assuring  permanent  element 
protection,  long  life  and  the  elimina- 
tion of  open  circuits.  The  Sun-Ray 
is  made  lor  use  on  either  A-C.  or  D- 
C.  circuits,  and  for  25  to  40,  100  to  125 
or  200  to  250  volts,  as  specified.  The 
25  to  40- volt  pad  is  furnished  for  one 
heat;  the  100  to  125- volt  pad  for  either 
one  or  three  heats;  200  to  250- volt  pad 
has  one  heat;  three  heat  pad  uses  20 
watts  on  low,  35  on  medium  and  55 
on  high  heat.  Is  equipped  with  10-ft. 
of  reinforced  portable  cord  and  attach- 
ment plug,  3-neat  switch  and  sanitary 
washable  cover.  Has  automatic  ther- 
mostatic control  that  maintains  heat 
at  180-deg.  F.  Pad  is  so  flexible  it  may 
be  rolled  into  a ball  or  wrapped  around 
a limb  without  danger  of  Injuring  heat- 
ing element;  soft  and  pliable;  does  not 
irritate  the  skin. — Adv. 

Vit-O-Net  Mfg.  Co..  1225,  N.  Clark  St., 
Chicago.  Dl.  “Vit-O-Net.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
advertisement  on  pages  1395-1402.) 

Wirt  Co..  5221  Greene  St.,  Philadelphia, 
Pa. 

HEATING  SURFACE,  BOILER. — Boiler 
heating  surface  is  that  part  of  a steam 
boiler  exposed  to  the  heat  generated  by 
the  boiler  furnace  on  one  side  and  water 
or  steam  on  the  other  side.  The  area  of 
heating  surface  is  used  in  expressing  the 
boiler  horsepower.  This  area  is  the  num- 
ber of  square  feet  of  boiler  and  tube  sur- 
face exposed  to  the  action  of  the  flames 
and  hot  gases.  Its  value  depends  upon  the 
number  and  length  and  diameter  of  the 
tubes  or  flues  and  upon  the  area  of  the 
boiler  shell.  Water-tube  boilers  are  usually 
rated  on  the  basis  of  one  boiler  hp.  for 
each  10  sq.  ft.  of  heating  surface;  Scotch 
marine  boilers  on  8 sq.  ft.,  and  horizontal 
return  tubular  boilers  on  12  sq.  ft. 

HEATHER  CO..  THE  R.  C.— 19-21  W. 
36th  St.,  New  York,  N.  Y.  Manufacturer 
of  lighting  fixtures. 

HEATHERLITE.— Trade  name  for  light- 
ing fixtures  manufactured  by  the  R.  C. 
Heather  Co.,  19-21  W.  36th  St..  New  York, 
N.  Y. 

HEATOLITE. — Trade  name  for  electro- 
therapeutic  lamp  manufactured  by  S.  Rob- 
ert Schwartz  & Bro.,  729-31  Broadway,  New 
York,  N.  Y. 

HEBENDAHL  CO..  J.  P.— 228-232  Broad- 
way, Ellzabethport,  N.  J.  Manufacturer 
of  electrical  construction  supplies. 

HECO. — Trade  name  for  electric  auto- 
mobile horns,  ignition  and  generating  ap- 
paratus manufactured  by  the  Heinze  Elec- 
tric Co.,  Lowell,  Mass. 

HECTOR.  — Trade  name  for  belting 
manufactured  by  the  Republic  Rubber 
Corp.,  Youngstown,  Ohio. 

H ED  LITE. — Trade  name  for  electric 
radiator  manufactured  by  the  Edison  Elec- 
tric Appliance  Co.,  Inc.,  5660  W.  Taylor 
St..  Chicago,  111. 

HEEBNER  A SONS.  — Lansdale,  Pa. 
Manufacturers  of  electrically  operated  pea- 
nut and  grain  threshers  and  feed  and  en- 
silage cutters.  William  D.  Heebner,  pro- 
prietor. 

HEET  SHEET. — Trade  name  for  flanges, 
cylinder  heads,  etc.,  made  by  the  Eureka 
Packing  Co.,  78  Murray  St.,  New  York, 
N.  Y. 

HEIDBRINK  CO.,  THE.— 420  S.  6th  St., 
Minneapolis,  Mirim  Manufacturer  of  elec- 
tric dental  laboratory  equipment.  Presi- 
dent, Dr.  J.  A.  Heldbrink;  vice-president 
and  treasurer,  B.  J.  Clark. 

HEIL. — Trade  name  for  foot  ammeter  for 
electroplating  purposes  made  by  the  Cole- 
man Lamp  Co.,  220-224  St.  Francis  Ave., 
Wichita,  Kans. 

HEIL  CHEMICAL  CO.,  HENRY.— St. 
Louis.  Mo.  Manufacturer  of  chemical  bal- 
ances, etc. 

HEINE  CHIMNEY  CO.— 123  W.  Madison 
St.,  Chicago,  111.  Manufacturer  of  power 
plant  chimneys.  President,  Heinrich  Heine; 
secretary  and  treasurer,  Eric  Plagwitt. 

HEINE  SAFETY  BOILER  CO.— St.  Louis. 
Mo.  Manufacturer  of  boilers,  feed  water 
heaters,  etc.  Business  established  1884. 
President  and  treasurer,  C.  R.  D.  Meier; 
vice-president,  E.  R.  Fish;  secretary,  J.  T. 
Brennan.  Main  office,  5316  Marcus  Ave.,  St. 
Louis,  Mo.  Branch  offices,  11  Broadway, 
New  York,  N.  Y.;  Pennsylvania  Bldg., 
Philadelphia,  Pa.;  Park  Bldg.,  Pittsburgh. 
Pa.;  50  Congress  St.,  Boston,  Mass.;  1st 
National  Bank  Bldg.,  Chicago,  111.;  Scho- 
field Bldg.,  Cleveland,  Ohio;  Union  Trust 
Bldg.,  Cincinnati,  Ohio;  Dime  Bank  Bldg., 
Detroit.  Mich.;  Godchaux  Bldg.,  New  Or- 
leans, La.;  Phoenixville,  Pa. 


HEINEMAN  ELECTRIC  CO.— 5th  St.  & 
Girard  Ave.,  Philadelphia,  Pa.  Manufac- 
turer of  knife  switches  and  cutout  boxes. 
Business  established  1888.  President,  Ber- 
nard S.  Berlin;  secretary.  Alfred  G.  Heine- 
mann;  sales  manager,  B.  L.  Howard. 

HEINTZ  A CO.,  JAMES  C.— 1319  Main 
Ave.,  Cleveland,  Ohio.  Manufacturers  of 
automatic  electric  steam  vulcanlzers. 

HEINZE  ELECTRIC  CO.,  THE.— Lowell, 
Mass.  Manufacturer  of  automobile  horns, 
ignition  and  generating  apparatus.  Presi- 
dent, Joseph  A.  Legare;  treasurer,  C. 
Brooks  Stevens;  general  manager,  Butler 
Ames;  sales  manager,  A.  R.  Bliss. 

HEINZE-SPRINGFIELD.  — Trade  name 
for  automobile  starting  systems  manufac- 
tured by  the  Service  Products  Co.,  Greena- 
walt  Bldg.,  Springfield,  Ohio. 

HEISSLER  STORAGE  BATTERY  CO — 
2506-10  Cottage  Grove  Ave.,  Chicago,  111. 
Manufacturer  of  storage  batteries.  Busi- 
ness established  1909.  President  and  gen- 
eral manager.  E.  R.  Heissler. 

HELFENSTEIN  FURNACE.— A type  of 
electric  furnace  which  is  entirely  enclosed 
for  more  efficient  control  of  the  furnace 
gases. 

HELICOID.  — Trade  name  for  piston 
packing  manufactured  by  the  General  As- 
bestos & Rubber  Co.,  27  Cumberland  St., 
Charleston,  S.  C. 

HELIOS.  — Trade  name  for  packing 
manufactured  by  the  Crandall  Packing  Co., 
Palmyra,  N.  Y. 

HELLER. — Trade  name  for  showcases, 
display  boards,  etc.,  for  electrical  stores 
manufactured  by  Stevens  & Co.,  376  Broad- 
way, New  York,  N.  Y. 

HELLER  A CO.,  W.  C.— Montpelier, 
Ohio.  Manufacturers  of  display  boards, 
fixtures,  wall  cases,  etc.,  for  electrical 
stores. 

HELLER  ELEVATOR  CO.,  S.— 250  Mil- 
waukee St.,  Milwaukee,  Wis.  Manufac- 
turer of  electric  passenger  and  freight 
elevators.  Business  established  1900.  Pres- 
ident and  treasurer,  S.  Heller;  vice- 
president,  Leo  Glueck8tein;  secretary  and 
general  manager,  J.  E.  Freede.  Sales  rep- 
resentatives, H.  Channon  Co.,  Chicago,  111.; 
Peter  O'Brien,  New  Orleans.  La. 

HELMET8  AND  FACE  MASKS  OR 
SHIELDS,  WELDERS’. — In  the  carbon  arc 
welding  process  where  both  hands  are  re- 
quired a helmet  is  necessary.  There  are 
many  patented  designs.  The  comfort  of 
the  operator  should  be  considered.  The 
carbon  arc  is  a very  hot  one  and  is 
charged  more  highly  with  invisible  rays 
than  the  metallic  arc.  This  requires  that 
the  helmet  be  so  fashioned  that  the  oper- 
ator’s eyes  as  well  as  his  entire  face,  neck 
and  breast  are  well  protected.  The  metallic 
arc  process  is  a cooler  process  and  only 
requires  the  use  of  one  hand.  In  this  work 
the  operator  usually  prefers  a screen  or 
face  mask  which  he  holds  ordinarily  in  his 
left  hand.  This  screen  Is  so  made  that  it 
protects  the  sides  of  his  face  as  well  as 
his  eyes.  The  screen  permits  him  to  quick- 
ly view  his  work  after  he  breaks  the  arc. 

For  eye  protection  in  the  window  sec- 
tions of  helmets  and  screens  a special  type 
of  glass  is  manufactured  in  several  degrees 
of  color.  This  permits  a selection  not  only 
for  different  classes  of  work,  but  for  dif- 
ferent vision  on  the  part  of  the  welder. 
Combinations  of  colored  glass  may  be  em- 
ployed, but  the  combination  should  have 
the  sanction  of  those  well  acquainted  with 
the  work  before  general  adoption.  It  is  to 
be  remembered  that  the  invisible  ultra- 
violet and  infra-red  rays  are  emitted  by 
the  arc  in  the  same  manner  as  the  visible 
rays,  so  goggles  should  be  worn  by  those 
whose  duties  require  them  to  inspect  weld- 
ers while  at  work.  The  arc  should  not  be 
viewed  closely  without  eye  protection. 

Manufacturers: 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  111. 

Electric  Arc  Cutting  & Welding  Co..  162- 
168  Jelliff  Ave.,  Newark,  N.  J.  “New- 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  111. 

Ideal  Face  Shield  Co.,  The.  468  N.  Gar- 
field Ave.,  Columbus,  Ohio.  “Ideal.” 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  “Diamond.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

Wilson  Welder  & Metals  Co.,  Inc.,  253 
36th  St.,  Brooklyn,  N.  Y. 

HELMHOLTZ-THOMSON  RULE.— That 
energy  absorbed  in  chemical  work  In 
electrolysis  is  derived  from  the  electrical 
energy  used,  and  determines,  for  any  given 
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mperes  passing  and  chemical  work  done, 
the  voltage  disappearing  in  doing  chemical 
work.  Quantitatively,  this  is  calculated  by 
dividing  the  heat  value  of  the  chemical 
work  expressed  in  gram-calories  per  chem- 
ical « equivalent  (in  grams)  of  chemical 
c tange  produced,  by  the  constant  23,050. 
This  constant  is  the  energy  value  of  1 fara- 
day  falling  in  potential  1 volt,  equal  to 
96,500  joules  or  23,050  calories.  See 
Thermochemical  equivalent  of  the  volt. 

HELWIG  MFG.  CO.— St.  Paul.  Minn. 
Manufacturer  of  bolt  and  wire  cutters  and 
monkey  wrenches. 

HliMAFA. — Trade  name  for  motor-driven 
cloth  cutting  machines  manufactured  by 
the  Wildman  Mfg.  Co.,  Norristown,  Pa. 

HEMATITE. — An  important  ore  of  iron 
(Fe,Oji)  which  has  a red  color  when  in  the 
form  of  a powder.  Hematite  crystals  are 
either  steel  blue  or  black.  It  is  also  known 
as  specular  iron. 

HEMCO. — Trade  name  for  plugs  and 
sockets  manufactured  by  the  Hemco  Elec- 
tric Mfg.  Co.,  Inc.,  344  E.  40th  St.,  New 
York,  N.  Y.  (Exclusive  distributor,  George 
Richards  & Co.,  667  W.  Monroe  St.,  Chicago, 
111.) 

HEMCO  ELECTRIC  MFG.  CO..  INC.— 344 
E.  40th  St.,  New  York.  N.  Y.  Manufacturer 
of  plugs,  sockets  and  other  electrical  spe- 
cialties. President,  Benjamin  P.  McKinley; 
secretary,  A.  M.  Berg.  Exclusive  distrib- 
utor, George  Richards  & Co.,  557  W.  Mon- 
roe St.,  Chicago,  111. 

HEMCO  TWIN-LITE.— Trade  name  for 
duplex  socket  manufactured  by  the  Hemco 
Electric  Mfg.  Co.,  Inc.,  344  E.  40th  St.,  New 
York,  N.  Y.  (Exclusive  distributor,  George 
Richards  & Co.,  567  W.  Monroe  St.,  Chi- 
cago, 111.) 

HEM  INGRAY  GLASS  CO.— Muncie,  Ind. 
Manufacturer  of  glass  insulators.  Business 
established  1848.  President,  P.  W.  Mc- 
Abee;  vice-president,  A.  C.  Sh  inkle;  secre- 
tary, W.  E.  Evans. 

HEM  IT. — Trade  name  for  molded  insula- 
tion manufactured  by  the  Garfield  Mfg.  Co., 
Garfield,  N.  J. 

HEMPFIELD  FOUNDRIES  CO.— 35th  A 
Charlotte  Sts.,  Pittsburgh,  Pa.  Manufac- 
turer of  pipe  fittings,  pipes  for  power  plants 
and  valves.  Business  established  1912. 
President  and  general  manager,  H.  M. 
Meixner;  vice-president.  William  A.  Bach- 
man; secretary,  R.  L.  Brinkley;  treasurer, 
Charles  R.  Ball;  sales  manager,  W.  R. 
Neely. 

HEMPY-COOPER  MFG.  CO*.— 418  Archi- 
bald St.,  Kansas  City,  Mo.  Manufacturer 
of  automobile  voltammeters.  Business  es- 
tablished 1919.  President,  treasurer  and 
enoral  manager,  Guy  Cooper;  vice-pres- 
ident, W.  J.  Hempy;  secretary,  J.  O. 
Cooper. 

HEN  DEE.— Trade  name  for  secondary 
racks  manufactured  by  the  Line  Material 
Co.,  South  Milwaukee,  Wis. 

HENDERSON. — Trade  name  for  boring 
machine  manufactured  by  the  Henderson 
Electric  Co.,  Ampere,  N.  J. 

HENDERSON  ELECTRIC  CO.— Ampere. 
N.  J.  Manufacturer  of  joist  boring  and 
conduit  benders.  Business  established 
1893.  R.  H.  Henderson,  proprietor. 

HENDERSON -WILLIS  WELDING  A 
CUTTING  CO. — 2305-16  N.  11th  St.,  St. 
Louis.  Mo.  Manufacturer  of  oxyacetylene 
welding  and  cutting  outfits.  President  and 
treasurer,  P.  F.  Willis;  vice-president,  E. 
M.  Willis;  secretary,  K.  E.  Kruse. 

HENDRICKSON  CHANDELIER  MFG. 
CO. — 4032  11th  Ave.,  S.,  Minneapolis,  Minn. 
Manufacturer  of  lighting  fixtures.  E.  O. 
Hendrickson,  proprietor. 

HENDRIE  A BOLTHOFF  MFG.  A SUP- 
PLY CO.,  THE.— Denver,  Colo.  Manufac- 
turer of  electric  sirens  for  fire  alarms, 
curfew  and  general  signaling  service.  Busi- 
ness established  1861. 

HENKEL  A BEST  CO.— 122  S.  Michigan 
Ave.,  Chicago,  111.  Manufacturer  of  light- 
ing fixtures.  President  and  general  man- 
ager, Harry  A.  Best;  vice-president  J.  M. 
Gilchrist;  secretary  and  sales  manager,  A. 
A.  Henkel;  treasurer,  J.  F.  McPhearson. 

HENRICH  REFLECTOR  CO..  INC.— 222 
W.  35th  St.,  New  York.  N.  Y.  Manufac- 
turer of  electric  signs  and  lighting  reflec- 
tors. Business  established  1917.  President 
and  general  manager,  I.  Levinson;  sales 
manager,  M.  A.  Elias. 

HENRICI  LAUNDRY  MACHINERY  CO. 
—61  W.  Selden  St..  Mattapan,  Boston. 
Mass.  Manufacturer  of  electric  laun®r5 
washing  machines.  Business  established 
1900.  General  manager,  F.  Henrici.  Fac- 
tory, Boston,  Mass.  Exclusive  distributor. 

' rov  Laundry  Machinery  Co.,  133  Centre 
St.,  New  York.  N.  Y. 
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HENRY. — The  henry  Is  the  practical  unit 
of  inductance.  It  is  that  inductance  of  a 
circuit  in  which  the  induced  e.  m.  f.  is  one 
volt  while  the  current,  to  whose  variation 
the  voltage  is  due.  varies  at  the  rate  of  one 
ampere  per  second.  The  henry  is  a com- 
paratively large  unit,  hence  the  millihenry, 
which  is  0.001  henry,  is  often  used. 

HENRY,  JOSEPH.  — An  American 
physicist  (born  in  Albany,  N.  Y.,  1797,  died 
in  Washington,  D.  C.,  1878)  noted  for  his 
researches  in  electromagnetism.  He  was 
educated  In  the  common  schools  of  Albany 
and  In  the  Albany  Academy,  where  in  1826 
he  became  instructor  of  mathematics  and 
natural  philosophy.  He  made  his  first 
public  demonstration  of  his  magnetic  dis- 
coveries in  exhibiting  before  the  Albany 
Academy  small  electromagnets  wound  with 
si  Ik -covered  wire.  These  magnets  had 
greater  power  than  any  that  had  yet  been 
known,  some  being  capable  of  lifting  3500 
lbs.  In  1831  Henry  sent  a current  through 
a mile  of  fine  copper  wire  around  a room 
and  caused  an  armature  to  be  attracted 
and  strike  a bell,  thus  producing  an  audible 
signal,  thereby  establishing  the  principle 
later  employed  in  telegraph  practice.  His 
electromagnetic  investigations  attracted 
much  attention  and  led  to  his  election  as 
professor  of  natural  philosophy  in  Prince- 
ton College,  where  he  continued  his  studies 
and  demonstrations.  By  his  experiments 
he  produced  electrical  apparatus  which  was 
later  developed  into  telegraph  relay  and 
receiving  magnets,  while  his  demonstration 
of  the  conditions  and  range  of  induction 
from  electric  currents,  as  well  as  his  dis- 
covery of  oscillatory  currents,  paved  the 
way  for  other  developments  in  telegraphy. 

In  1846  he  was  made  secretary  of  the 
Smithsonian  Institution  at  Washington;  in 
1849  he  was  elected  president  of  the  Amer- 
ican Association  for  the  Advancement  of 
Science;  In  1868  he  was  chosen  president 
of  the  National  Academy  of  Sciences,  and 
in  1871  president  of  the  Philosophical  So- 
ciety of  Washington.  As  chairman  of  the 
United  States  Lighthouse  Board  he  made 
Important  tests  in  marine  signals  and 
lights.  He  also  investigated  the  acoustics 
of  public  buildings,  meteorological  changes 
of  the  atmosphere  and'  methods  of  tele- 
graphic transmission  of  meteorological 
observations  from  all  points  of  the  conti- 
nent. The  unit  of  inductance  is  named 
the  henry  in  honor  of  his  investigations  of 
electromagnetic  phenomena  and  induction. 

HENRY'S  LAWS.— When  referring  to 
gases  dissolved  in  liquids,  the  fact  that  the 
quantity  of  gas  dissolved  is  proportional  to 
the  pressure  applied.  Referring  to  mixtures 
of  gases,  the  principle  of  partial  pressures, 
which  considers  each  ingredient  of  a gas 
mixture  to  occupy  the  volume  of  the  mix- 
ture but  at  a pressure  which  is  only  part 
of  the  total  pressure  on  the  mixture,  hence 
called  a partial  pressure.  The  sum  of  the 
partial  pressures  of  the  various  gases  in 
the  mixture  equals  the  total  pressure  on 
the  mixture. 

HEPBURN  TELEPHONE  MFQ.  CO., 
THE.— 325  S.  Dearborn  St.,  Chicago,  111. 
Manufacturer  of  intercommunicating  tele- 
phones. rheostats,  switches,  push  buttons, 
etc.  Business  established  1905.  President 
and  treasurer,  Walter  L.  Davis;  secretary, 
A.  K.  Davis. 

HEPWORTH  CO.,  S.  S.— 2 Rector  St.. 
New  York,  N.  Y.  Manufacturer  of  electric 
centrifugal  machines.  Business  established 
1893.  President,  H.  E.  Donnell;  vice-pres- 
ident. J.  B.  Mackintosh;  secretary,  E.  M. 
Mackintosh;  treasurer,  G.  E.  Donnell;  gen- 
eral manager,  C.  A.  Olcott. 

HERALITE. — Trade  name  for  glass  sigr 
letters  manufactured  by  the  Pressed  Prism 
Plate  Glass  Co.,  25  .N.  Dearborn  St.,  Chi- 
cago. 111. 

HERBERT  BOILER  CO.— 140  Root  St. 
Chicago,  111.  Manufacturer  of  boilers. 
President,  M.  E.  Herbert;  secretary,  W.  H. 
Herbert. 

HERBERTS  ENGINEERING  CO.,  INC 

500  5th  Ave.,  New  York,  N.  Y.  Manufac- 
turer^ of  electrical  advertising  specialties. 
Business  established  1916.  President  and 
general  manager,  H.  J.  Herberts;  1st  vice- 
president  and  secretary,  Alfred  E.  Wiener; 
2nd  vice-president,  J.  A.  Firsching;  treas- 
urer, E.  E.  Ross. 

HERBST,  PAUL  W.— 180  N.  Dearborn 
St.,  Chicago,  111.  Manufacturer  of  elec- 
tricians' and  linemen’s  tools. 

HERCULES. — Trade  name  for  expansion 
bolts  and  conduit  waterproofing  material 
manufactured  by  B.  S.  Barnard  & Co.,  31 
Union  Sq.,  New  York,  N.  Y. 


HERCULES. — Trade  name  for  motor- 
driven  pumps  manufactured  by  the  Barnes 
Mfg.  Co.-,  N.  Main  St.,  Mansfield,  Ohio. 

• HERCULES. — Trade  name  for  toy  trans- 
former manufactured  by  the  Betts  A Betts 
Corp.,  511  W.  42nd  St.,  New  York,  N.  Y. 

HERCULES.  — Trade  name  for  screw 
wrenches  manufactured  by  the  Bonney 
Vise  & Tool  Works,  Inc.,  Allentown,  Pa. 

HERCULES. — Trade  name  for  motor- 
driven  hammers  manufactured  by  the 
Champion  Blower  & Forge  Co.,  Lancaster, 
Pa. 

HERCULES. — Trade,  name  for  spark 
plugs  manufactured  by  the  Eclipse  Mfg. 
Co.,  424  N.  Meridian  St.,  Indianapolis,  Ind. 

HERCULES. — Trade  name  for  motor- 
driven  pulverizers  manufactured  by  the 
Gruendler  Patent  Crusher  & Pulverizer  Co., 
928  N.  1st  St.,  St.  Louis,  Mo. 

HERCULES. — Trade  name  for  power 
transmission  chains  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus, Ohio.  \ 

HERCULES. — Trade  name  for  portable 
conduit  and  pipe  bending  machines  manu- 
factured by  the  Jones  Tool  Co.,  1912  Van 
Buren  Rd.,  Cleveland,  Ohio. 

HERCULES. — Trade  name  for  galvanized 
wire  strand  and  wire  rope  manufactured 
by  the  A.  Leschen  & Sons  Rope  Co.,  5909 
Kennerly  Ave.,  St.  Louis,  Mo. 

HERCULES. — Trade  name  for  transform- 
ers manufactured  by  the  Bertrand  F.  Miller 
Co.,  High  & Canal  Sts..  Trenton,  N.  J. 
(Exclusive  distributor,  Betts  & Betts  Corp., 
511  W.  42nd  St.,  New  York,  N.  Y.) 

HERCULES. — Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord,  N.  H. 

• HERCULES. — Trade  name  for  tinners’ 
shears  manufactured  by  the  Peck,  Stow  & 
Wilcox  Co..  Southington,  Conn. 

HERCULES. — Trade  name  for  power 
transmission  belting  and  piston  packing 
manufactured  by  the  Quaker  City  Rubber 
Co..  629  Market  St.,  Philadelphia,  Pa. 

HERCULES. — Trade  name  for  shears  and 
rod  cutters  manufactured  by  W.  F.  A 
C.  F.  Tucker,  191  Franklin  Ave.,  Hartford, 
Conn. 

HERCULES.— Trade  name  for  twist  drills 
manufactured  by  the  Whitman  & Barnes 
Mfg.  Co..  Akron.  Ohio. 

HERCULES. — Trade  name  for  gasoline 
engine  manufactured  by  Woodin  A Little, 
33-41  Fremont  St.,  San  Francisco,  Cal. 

HERCULES  CORP.,  THE.— Evansville, 
Ind.  Manufacturer  of  gas  engines.  Busi- 
ness established  1902.  W.  H.  McCurdy, 
president. 

HERCULES  MFG.  CO.— 2122  Northwest- 
ern Ave.,  Indianapolis,  Ind.  Manufacturer 
of  ignition  magneto  generators.  President 
and  treasurer.  C.  G.  McCutcheon;  vice- 
president,  Frank  Remy;  general  manager, 
W.  R.  Poland. 

HEROULT. — Trade  name  for  electric  fur- 
naces manufactured  by  the  United  States 
Steel  Corp.,  71  Broadway,  New  York,  N.  Y. 

HEROULT  FURNACE.— An  electric  fur- 
nace of  the  combined  arc- resistance  type, 
used  chiefly  in  the  production  of  steel  and 
steel  alloys.  The  electrodes  are  all  sus- 
pended above  the  bath. 

HERR  MFG.  CO.,  JOHN.— 44  N.  4th  St., 
Philadelphia,  Pa.  Manufacturer  of  electric 
floor  scrubbing,  sanding,  polishing,  surfac- 
ing and  grinding  machines.  Business  es- 
tablshed  1910.  J.  Herr,  sole  owner. 

HERRINGTON. — Trade  name  for  piston, 
valve  and  plunger  packing  made  by  the  Im- 
perial Packing  Corp.,  191  Greenwich  St., 
New  York,  N.  Y. 

HERSH  BROS.  CO.  — Allentown,  Pa. 
Manufacturer  of  motor-driven  ventilating 
fans,  air  washers,  etc.  General  manager, 
G.  Willis  Hersh;  sales  manager,  George  W. 
Barr. 

HERTNER  ELECTRIC  CO.,  THE.— 1905 
W.  114th  St.,  Cleveland,  Ohio.  Manufac- 
turer of  motor-generators  and  battery- 
charging  sets.  President,  D.  C.  Cooking- 
ham;  vice-president  and  treasurer,  J.  H. 
Hertner;  secretary,  H.  K.  Cookingham. 

HERTZ,  HEINRICH.  — A German 
physicist  (bom  at  Hamburg,  1857,  and  died 
at  Bonn,  1894),  who  discovered  electro- 
magnetic waves  which  form  the  basis  of 
radio  telegraphy.  He  studied  civil  engi- 
neering, but  forsook  this  profession  for 
the  study  of  mathematics  and  science, 
which  he  pursued  at  Munich  and  Berlin, 
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becoming  Helmholtz's  assistant  at  Berlin 
University  in  1880.  In  1883  Hertz  became 
lecturer  on  theoretical  physics  at  Kiel  and 
two  years  later  he  was  called  to  the  Poly- 
technic Institute  at  Karlsruhe  as  professor 
of  physics;  in  1889  he  became  professor  of 
physics  at  the  University  of  Bonn.  His 
most  lihportant  work  was  his  experiments 
with  radiant  electricity  by  which  he  proved 
that  electricity  can  be  transmitted  in  elec- 
tromagnetic waves  with  the  same  rapidity 
as  light,  these  waves  showing  the  phe- 
nomena of  refraction,  reflection,  diffraction 
and  polarization  as  light  waves.  These 
waves  are  often  called  Hertzian  waves  in 
his  honor.  His  first  paper  describing  his 
discoveries  in  electricity  was  published  In 
1887.  English  translations  of  his  scientific 
papers  were  published  by  Prof.  D.  E.  Jones. 

HERTZIAN  WAVES  OR  OSCILLA- 
TIONS.— Hertzian  waves  are  electromag- 
netic waves  given  off  by  an  electromagnet 
whose  intensity  is  undergoing  rapid  periodic, 
variations  or  by  a rapidly  varying  or  high- 
frequency  alternating  current.  They  are 
generally  produced  by  an  oscillatory  dis- 
charge in  a circuit,  radio  telegraphy  being 
a practical  application  of  this  principle. 

HERWIG  ART  SHADE  A LAMP  CO.— 
2140  N.  Halsted  St.,  Chicago.  111.  Manu- 
facturer of  lighting  fixtures  and  lighting 
specialties.  Business  established  1908. 
President  and  treasurer,  William  D.  Her- 
wig. 

HERZ. — Trade  name  for  spark  plugs  and 
ignition  timers  manufactured  by  the  Pro- 
Mo-Tor  Fabricating  Corp.,  182  Locust  Ave., 
New  York,  N.  Y. 

HERZOG  MINIATURE  LAMP  CO.,  W.  F. 
— 51  Jackson  Ave.,  Long  Island  City,  N.  Y. 
Manufacturer  of  miniature  incandescent 
lamps.  Sales  representatives.  Western 
Agencies  Co.,  12  E.  9th  St.,  Los  Angeles. 
Cal.,  285  Mina  St.,  San  Francisco,  Cal.,  923 
Pine  St.,  Seattle,  Wash. 

HESS. — Trade  name  for  fire  alarm  and 
burglar  alarms  apparatus  and  systems 
manufactured  by  the  Metropolitan  Electric 
Protective  Co.,  130  W.  26th  St.,  New  York, 
N.  Y. 

HESSBERGER  FURNACE. — see  Scho^n- 
herr-Hessberger  furnace. 

HETERODYNE  RECEPTION,  RADIO.— 
A method  for  receiving  undamped  radio 
telegraph  signals.  (See  Radio  telegraph 
receiving  apparatus.)  • 

HETEROGENEOUS  DIELECTRIC — Adi- 
electric  that  has  varying  properties  of 
insulation,  conductivity  or  induction  when 
measured  in  different  directions. 

HEURTLEY  MAGNIFIER.— A submarine 
cable  receiving  system  invented  by  Heurt- 
ley,  by  means  of  which  the  strength  of 
incoming  signal  impulses  is  increased. 

HEV1- DUTY.— Trade  name  for  electric 
furnaces  and  hot  plates  manufactured  by 
the  Electric  Heating  Apparatus  Co.,  18-34 
Nesbitt  St.,  Newark,  N.  J. 

HEWITT  A BROS.,  C.  B.— 16-24  Ferry 
St.,  New  York,  N.  Y.  Manufacturers  of 
Insulating  papers.  President,  George  F. 
Hewitt.  Jr.;  vice-presidents,  Robert  A.  Al- 
oerts,  William  T.  Bannister  and  Frederick 
L.  Reeves:  secretary,  Frederick  L.  Reeves; 
treasurer,  Frederick  Ulrich. 

HEXALITE,  JR.— Trade  name  for  light- 
ing unit  manufactured  h"  the  Empire 
Lighting  Fixture  Co.,  224  Centre  St.,  New 
York.  N.  Y. 

HEYWOOD  BROS.  A WAKEFIELD  CO. 
— Boston.  Mass.  Manufacturer  of  car  seats 
for  passengers,  conductors  and  motormen. 
Business  established  1826.  Incorporated  1897. 
President,  C.  H.  Lang;  vice-president,  C. 
H.  Hill;  secretary,  H.  C.  Perry;  treasurer 
and  general  manager,  F.  L.  Butler;  sales 
manager.  A.  L.  Lougee.  Main  office,  209 
Washington  St.,  Boston,  Mass.  Factory, 
Wakefield,  Mass.  Branch  offices.  1415  Mich- 
igan Ave.,  Chicago,  111.;  215  E.  6th  St., 
Los  Angeles,  Cal.;  516  W.  34th  St..  New 
York.  N.  Y.;  149  10th  St.,  Portland,  Ore.; 
Monadnock  Bldg.,  San  Francisco,  Cal.;  630 
Louisiana  Ave.,  Washington,  D.  C.  Sales 
representatives,  G.  F.  Cotter  Supply  Co., 
Southern  Pacific  Bldg.,  Houston,  Tex.; 
Railway  & Power  Engineering  Corp.,  Ltd., 
133  Eastern  Ave.,  Toronto,  Ont..  Can. 

HEYWOOD- WAKEFIELD.— Trade  name 
for  car  seat a manufactured  by  the  Hey- 
wood  Bros.  & Wakefield  Co.,  209  Washing- 
ton St.,  Boston,  Mass. 

HG. — The  form  Hg  is  the  chemical  sym- 
bol for  the  metallic  element  mercury, 
whose  Latin  name  is  hydrargyrum. 
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H-Q  MFG.  CO.,  THE.— 1215  Pine  St..  St. 
Louis,  Mo.  Manufacturer  of  fractional 
horsepower  motors.  Business  established 
1919.  President,  J.  P.  Galvin;  vice-presi- 
dent, A.  McR.  Harrel80n;  secretary,  Charles 
A.  Neumann;  treasurer,  Silas  Altorfer. 

HIAWATHA. — Trade  name  for  guy  an- 
chors manufactured  by  the  Hallett  Iron 
Works,  Harvey,  111. 

HICKEY  A SCHNEIDER,  INC. — 439-43 
E.  Jersey  St.,  Elizabeth,  N.  J.  Manufac- 
turer of  high-tension  switching  and  pro- 
tective line  maintenance  and  construction 
equipment.  Business  established  1912. 
President  and  general  manager,  John 
Schneider;  vice-president,  William  Hanzl; 
secretary,  John  Miller;  treasurer,  George 
E.  Thum.  Sales  representative,  H.  C.  Rob-  ■ 
erts  Electric  Supply  Co.,  1101-5  Race  St.. 
Philadelphia,  Pa. 

HICKEYS,  CONDUIT.— See  Benders,  con- 
duit and  pipe,  portable. 

HICKEYS,  FIXTURE.— The  fixture 
hickey  is  a metal  fitting  for  fastening  the 
crowfoot  or  fixture  stud  to  the  fixture  stem. 

It  is  essentially  a short  hollow  piece, 
threaded  Inside  or  outside  at  both  ends  to 
provide  a means  of  fastening  to  the  stem 
and  stud  and  has  an  opening  cut  on  oppo- 
site sides  to  allow  the  fixture  wires  to  enter 
the  stem.  Hickeys  are  made  in  various 
sizes  and  shapes,  most  being  for  straight 
electric  fixtures  and  some  for  combination 
gas  and  electric  fixtures.  Some  types  are 
made  of  two  pieces  insulated  from  each 
other  so  as  to  insulate  the  fixture  from  the 
outlet  box  and  eliminate  need  for  a sepa- 
rate insulating  Joint. 

Manufacturers: 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Cambridge  Brass  Co.,  815  Somerville 
Ave.,  Cambridge,  Mass. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago.  111. 

Dunlap  Co..  John.  Carnegie.  Pa.  "J-D." 

Farles  Mfg.  Co.,  Decatur,  111. 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York.  N.  Y. 

Liberty  Machine  Co..  Wauwatosa,  WIs. 

LIGHTOLIER  CO.,  569-71  Broadway,  New 
York,  N.  Y. 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

M.  S.  W.  Mfg.  Co.,  Inc.,  1527-1529  Niagara 
St.,  Buffalo.  N.  Y. 

NATIONAL  *-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray."  (See  display  advertisement 
on  page  1405.) 

Peerless  Light  Co.,  663-671  W.  Washing- 
ton Blvd.,  Chicago.  111.  "Hangstrate." 

RATTAN  MFG.  CO.,  THE,  552  State  St., 
New  Haven,  Conn.  (See  display  adver- 
tisement on  page  1308.) 

Schwartz  & Bro.,  S.  Robert.  729-31  Broad- 
way, New  York,  N.  Y.  "Esrobert." 

HICKOK  ELECTRICAL  INSTRUMENT 
CO.,  THE. — 10514  Dupont  Ave.,  Cleveland, 
Ohio.  Manufacturer  of  electrical  and  test- 
ing Instruments.  Business  established  1913. 
President,  treasurer  and  general  manager, 
R.  D.  Hickok:  vice-president,  C.  F.  Schultz; 
secretary,  W.  H.  Eberle. 

HICKORY. — Trade  name  for  packings  for 
pistons,  valves,  etc.,  manufactured  by  Ran- 
dolph Brandt,  70  Cortland t St.,  New  York, 
N.  Y. 

HICKS,  W.  WESLEY.— San  Francisco, 
Cal.  Manufacturer  of  electric  heating  ap- 
pliances. Business  established  1918.  Main 
office,  660  Market  St.,  San  Francisco,  Cal. 
Branch  office,  Tacoma,  Wash. 

HIGGINS.  — Trade  name  for  ground 
clamps  manufactured  by  the  Model  Prod- 
ucts Co.,  5th  & Venango  Sts.,  Philadelphia, 
Pa. 

HIGGINS  FURNACE.— An  electric  fur- 
nace designed  especially  for  the  fusion  of 
bauxite  for  the  production  of  artificial 
corundum. 

HIGH  DUTY. — Trade  name  for  belt 
fasteners  manufactured  by  the  Flexible 
Steel  Lacing  Co.,  4607-4631  Lexington  St., 
Chicago,  111. 

HIGH -DUTY. — Trade  name  for  valves 
manufactured  by  the  Lunkenheimer  Co.4 
Cincinnati,  Ohio. 

HIGH  DUTY. — Trade  name  for  magnetic 
pulleys  made  by  the  Magnetic  Mfg.  Co.,  774 
Windlake  Ave.,  Milwaukee,  Wis. 

HIGH  FREQUENCY.— High  frequency  is 
a term  applied  to  an  alternating  current 
having  a very  high  rate  of  alternation. 
There  is  no  definite  agreement  as  to  what 


the  lower  limit  for  high  frequency  Is.  In 
commercial  lighting  and  power  circuits  133 
cycles  per  second  formerly  used  is  now  con- 
sidered a relatively  high  frequency,  since 
60  cycles  has  been  the  upper  limit  for  this 
service  for  many  years.  In  telephony  fre- 
quencies commonly  used  are  much  higher 
than  this  and  anything  above  about  5000 
cycles  per  second  is  considered  high  fre- 
quency. Radio  frequency  currents  are 
generally  all  considered  as  high  frequency 
and  run  from  about  18.000  to  about  3,000,000 
cycles  per  second. 

HIGH-FREQUENCY  APPARATUS.  MIS- 
CELLANEOUS ELECTROTHERAPEUTIC. 

— High-frequency  electrical  apparatus  used 
for  therapeutic  purposes  is  made  in  a num- 
ber of  forms.  While  a few  of  the  principal 
types  of  apparatus  are  described  elsewhere 
in  this  book,  there  are  special  forms  of 
machines  used  in  the  treatment  of  the 
body.  Some  of  these  are  apparatus  for 
converting  ordinary  lighting  into  high- 
frequency  current  by  the  use  of  special 
mechanical  Interrupters,  electrolytic  inter- 
rupters, special  transformers,  etc.  There 
are  also  special  sets  consisting  of  motor- 
generators.  electrolytic  rectifiers,  trans- 
formers, etc.,  that  may  be  used  for  produc- 
ing a great  variety  of  currents  of  different 
frequencies,  etc.,  and  for  giving  vibratory 
motion,  compressed  air,  and  many  other 
forms  of  energy  used  In  treatment  of  the 
body.  Also  see  Generators,  high-frequency, 
electrotherapeutic;  Violet-ray  high-fre- 
quency apparatus,  electrodes  and  attach- 
ments. 


Manufacturers: 

Anchor  Electric  Co.,  567  W.  Jackson 
Blvd..  Chicago.  111. 

Becker  Electric  Works.  3055  Lincoln  Ave., 
Chicago,  111. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Han^ 
mond,  Ind.  "Wood’s." 

BLEADON-DITN  CO.,  213  S.  Peoria 
St.,  Chicago,  111.  "Baby  Violetta." 
"Violetta."  (See  display  advertisement 
on  page  1295.) 

Bushnell  Mfg.  Co.,  2926  Telegraph  Ave., 
Berkley,  Cal. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge. Mass. 

Easter  Electric  Co.,  The,  827  14th  St., 
Denver,  Colo. 

Fischer  & Co..  Inc.,  H.  G.,  2341  Wabansla 
Ave.,  Chicago,  111. 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St.,  New  York.  N.  Y.  "Vlolet- 
Ray-O." 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Kapota  Electric  Machines  Sales  Co.,  Hy- 
man. 25  W.  42nd  St.,  New  York.  N.  Y. 

Klitzen  Radio  Mfg.  Co.,  Inc..  Flett  Ave., 
Racine,  Wis. 

Kny-Scheercr  Corp.  of  America,  56-58  W 
23rd  St.,  New  York,  N.  Y. 

Master  Electric  Co.,  113  S.  Jefferson  St.. 
Chicago.  111.  "Sine-Flux.”  "De  Luxe." 

McTNTOSH  BATTERY  & OPTICAL  CO.. 
217-223  N.  Desplaines  St.,  Chicago,  111. 
“Hogan"  high-frequency  apparatus, 
transformer  type,  affording  high  fre- 
quency currents  of  the  most  efficient 
character  for  auto-condensation,  di- 
athermy, electro- coagulation  and  all 
vacuum  tube  treatment. — Adv. 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

RENULIFE  ELECTRIC  CO.,  Marquette 
Bldg.,  Detroit,  Mich. 

Sterling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland,  Ohio. 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Virazone  Co..  The,  1111  Absopure  Bldg., 
Detroit,  Mich. 

Vulcan  Electric  Co.,  239  S.  Los  Angeles 
St.,  Los  Angeles.  Cal.  "Vulcan." 

Walt  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave..  Long  Island  City.  N.  Y. 

WESTERN  COTL  & ELECTRICAL  CO.A 
300  5th  St..  Racine,  Wis.  "VI-Ray-O.” 

Wocher  & Son  Co..  The  Max,  23-29  W. 
6th  St.,  Cincinnati,  Ohio. 

HIGH-FREQUENCY  GENERATORS. — 
See  Generators,  high-frequency  electro- 
therapeutic; also  Generators,  high-fre- 
quency radio. 

HIGH-FREQUENCY  TRANSFORMERS. 

— See  Transformers,  high-frequency;  Trans- 
formers, radio. 

HIGH-GRADE. — Trade  name  for  gen- 
erators, motors  and  motor-generators 
manufactured  by  the  Eck  Dynamo  & Motor 
Co..  Mill  & Main  Sts..  Belleville.  N.  J. 


HIGH  POTENTIAL.— This  term  and  its 
synonyms,  "high  tension"  and  "high  volt- 
age," are  largely  relative  expressions 
designating  circuits  or  apparatus  designed 
for  and  operating  at  potentials  higher  than 
other  circuits  or  apparatus  with  which  they 
are  related  or  being  compared.  For  instance, 
a bell-ringing  transformer  has  a high-po- 
tential winding  of  110  volts  and  a low- 
potential  winding  of,  say,  6 volts,  yet  the 
entire  outfit  is  of  low  potential  in  com- 
parison with  the  2300/115-volt  distributing 
transformer  from  which  the  bell-ringin® 
transformer  may  be  supplied,  and  the  dis- 
tributing transformer  is  of  low  potential  in 
comparison  with  the  transmission  stepdown 
transformer  of,  say,  33,000/2300  volts  from 
which  It  in  turn  receives  its  supply. 

In  spite  of  the  widespread  loose  or  rela- 
tive nature  of  these  expressions,  there  has 
usually  been  some  effort  to  set  a definite 
dividing  line  between  low  potential  and 
high  potential  in  general.  This  dividing 
line  has  steadily  advanced  with  the  prog- 
ress of  alternating-current  developments, 
particularly  in  power  transmission.  At 
first  the  Edison  110  and  220-volt  systems 
were  considered  to  be  low  potential  and 
any  voltages  above  these,  such  as  the  550- 
volt  trolley  lines  and  series  arc  systems  of 
up  to  6000  volts,  were  high  potential.  As 
a-c.  power  transmission  came  into  use  with 
voltages  of  6600,  11,000,  22,000  and  steadily 
rising  values,  all  voltages  over  5000  were 
regarded  as  extra-high  potential  by  some 
authorities.  There  were  wide  differences 
of  opinion,  however,  and  are  still  on  this 
point.  At  present,  the  1920  edition  of  the 
National  Electrical  Code  classifies  poten- 
tials as  follows:  Low  potential,  600  volts 
or  less;  high  potential.  601  to  6000  volts; 
extra-high  potential,  over  5000  volts.  These 
values  are  quite  generally  agreed  to  as  the 
limits  for  the  three  classes  of  potentials, 
but  by  many  electrical  engineers  are  differ- 
ently designated  as  follows:  Low  potential. 
600  volts  or  less;  medium  potential,  601  to 
5000  volts;  high  potential,  over  6000  volts. 

HIGH  POWER. — Trade  name  for  storage 
batteries  manufactured  by  the  Minimax 
Electric  & Mfg.  Co.,  Ltd.,  Malssonneuve* 
Montreal,  Que.,  Can. 

HIGH  SPEED. — Trade  name  for  arc  lamp 
globes  manufactured  by  the  Macbeth-Evans 
Glass  Co.,  Chamber  of  Commerce  Bldg., 
Pittsburgh,  Pa. 

HIGH-SPEED  ENGINE  CORP.-9-11 
Clinton  St.,  Newark,  N.  J.  Manufacturer 
of  steam  engines.  Business  established 
1920.  President  and  general  manager. 
Leonard  M.  Randolph;  vice-president. 
Charles  A.  Wilson;  secretary,  Addison  S. 
Sanborn;  treasurer,  Harry  C.  Gardner;  sales 
manager,  John  H.  Austin. 

HIGH  SPEED  HAMMER  CO.,  INC.,  THE. 

— 313  Norton  St.,  Rochester,  N.  Y.  Manu- 
facturer of  electric  drills  and  riveting 
machines. 

HIGH  TENSION.— This  term  is  used 
when  referring  to  circuits  or  apparatus  de- 
signed for  voltages  exceeding  5,000.  It  is 
also  used  in  a comparative  sense  in  refer- 
ring to  any  voltage  of  relatively  high  value. 
Also  see  High  potential. 

HIGH  TENSION  ELECTRICAL  SPE-' 
CIALTY  CO. — Newton,  Mass.  Manufac- 
turer of  tree  insulators. 

HIGH-TENSION  FUSES.— See  Fuses, 
high-tension  chemical;  Fuses,  high-tension 
oil-enclosed. 

HIGH-TENSION  FUSES,  SWITCHES, 
TRANSFORMERS,  INSULATORS.  — See 

Fuses,  high-tension,  chemical,  and  High- 
tension,  oil-filled;  Switches,  air-break,  high- 
tension,  pole  top  and  outdoor  substation; 
Switches,  disconnecting,  high-tension; 
Switches,  oil,  high-tension;  Transformers, 
high-tension  power,  and  high-tension  test- 
ing; Insulators,  porcelain  pin  type,  high- 
tension,  and  porcelain,  suspension. 

HIGH  TENSION  SUPPLIES  CO.— Wil- 
mington, Del.  Manufacturer  of  cartridge 
fuses  and  resistance  materials.  President. 
W.  F.  Hoey;  vice-president  and  sales  man- 
ager. W.  B.  Hoey;  secretary  and  treasurer. 
D.  T.  Swing. 

HIGH-TENSION  SWITCHES.  — See 
Switches,  oil,  high-tension  motor-operated; 
Switches,  oil,  high-tension  solenoid-oper- 
ated; Switches,  air- break,  high-tension  pole 
top  and  outdoor  substation;  Switches,  dis- 
connecting, high-tension. 

HIGH-TENSION  TRANSFORM ERS.— See 
Transformers,  high-tension  power;  Trans- 
formers, high-tension  testing. 
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HIGH  VOLTAGE.— This  term  Is  used 
when  referring1  to  potentials  exceeding 
5.000  volts.  It  is  also  used  in  a comparative 
sense  when  referring  to  any  relatively  high 
voltage  as  compared  to  some  other.  Also 
see  High  potential. 

HIGHLAND. — Trade  name  for  soldering 
paste  manufactured  by  the  Highland  Elec- 
tro-Chemical Mfg.  Co.,  Connellsville,  Pa. 

HIGHLAND  ELECTRO-C  H E M I C A L 
MFG.  CO. — Connellsville,  Pa.  Manufacturer 
of  soldering  paste,  salts  and  sticks.  Charles 
F.  Wood,  manager. 

HIGHLANDER. — Trade  name  for  revolv- 
ing cylinder  washing  machines  manufac- 
tured by  the  Rochester  Washing  Machine 
Corp.,  87  Franklin  St.,  Rochester,  N.  Y. 

HIGHLANDS  MFG.  CO.— Muncie,  Ind. 
Manufacturer  of  portable  lamps,  lighting 
fixtures  and  fixture  fittings.  Business  es- 
tablished 1902.  President,  Thomas  L. 
Ryan;  vice-president.  L.  H.  Ryan;  secre- 
tary, S.  M.  Highlands;  treasurer,  C.  E. 
Highlands. 

HI-GLO  SIGN  CO.— Schmulbach  Bldg., 
Wheeling,  W.  Va.  Manufacturer  of  electric 
signs  and  displays.  President,  J.  C.  Mc- 
Kinley; vice-president  and  general  man- 
ager, Dr.  N.  A.  Haning;  secretary,  Edward 
L.  Waddell;  treasurer,  H.  B.  Lockwood; 
sales  manager,  W.  F.  Hyde.  Factory,  War- 
wood*  Wheeling,  W.  Va.  Sales  representa- 
tives, National  Sign  Co.,  Denver,  Colo.; 
Myers  Hi-Glo  Electric  Co..  1314  Wabash 
Ave.,  Chicago.  111.;  Staley,  Crabb  & 
Thomas,  Indianapolis.  Ind.;  Steubenville 
Wiring  Co.,  Steubenville,  Ohio. 

HI-HEET. — Trade  name  for  molded  insu- 
lations manufactured  by  the  General  Insu- 
late Co.,  1004-1024  Atlantic  Ave.,  Brooklyn, 
N.  Y. 

HILKE. — Trade  name  for  motor-driven 
lumber  stackers  manufactured  by  the  Seat- 
tle Machine  Works.  Lander  St.  & East 
Waterway,  Seattle,  Wash. 

HILL  CLUTCH  CO.,  THE.— Cleveland, 
Ohio.  Manufacturer  of  friction  clutches, 
bearings,  couplings,  pulleys  and  other 
powder  transmitting  equipment.  Business 
established  1883.  President,  J.  B.  Perkins; 
secretary,  Frank  B.  Carpenter;  treasurer, 
Milo  G.  Firestone;  sales  manager,  Hunter 
Morrison.  Main  office  and  factory,  W.  65th 
St.  A Breakwater  Ave..  Cleveland,  Ohio. 
Branch  office,  50  Church  St.,  New  York, 
N.  Y. 

HILL  PUMP  VALVE  CO.— 4601  Belmont 
Ave.,  Chicago,  111.  Manufacturer  of  miscel- 
laneous valves.  President  and  treasurer, 
E.  H.  Heller;  vice-president.  H.  G.  Heller; 
secretary  and  general  manager,  N.  Lev- 
erone. 

HILLIARD  CLUTCH  A MACHINERY 
CO.,  THE.— 102  W.  4th  St..  Elmira.  N.  Y. 
Manufacturer  of  friction  clutches  and  fric- 
tion clutch  couplings.  President,  J.  M. 
Connelly;  vice-president,  J.  S.  Fassett;  sec- 
retary, F.  E.  Robbins;  treasurer,  A.  M. 
Bovier;  general  manager,  V.  R.  Bruce. 

HILLS-McCANNA  CO.— 2025  Elston  Ave., 
Chicago,  111.  Manufacturer  of  lubricating 
devices.  Business  established  1898.  Pres- 
ident and  sales  manager,  Albert  H.  Noyes; 
vice-president,  Thomas  A.  Delaney;  secre- 
tary and  treasurer,  Albert  H.  Smith. 

H I LO. — Trade  name  for  telephone  bracket 
manufactured  by  the  American  Electric 
Co..  6401  S.  State  St.,  Chicago.  111. 

HILO. — Trade  name  for  enamel  varnishes, 
japans,  black  baking  rubber  finish,  magnet 
wire  enamel,  etc.,  made  by  the  Hilo  Var- 
nish Corp.,  Brooklyn,  N.  Y.,  and  Chicago, 

m.  

Hi  LO. — Trade  name  for  electric  auto- 
mobile horn  manufactured  by  the  Premier 
Electric  Co.,  3800-3810  Ravenswood  Ave., 
Chicago,  111. 

HILO  VARNISH  CORP.— Brooklyn,  N.  Y. 
Manufacturer  of  Insulating  varnishes, 
enamels  and  japans.  Business  established 
1863.  Preldent,  John  H.  Schumann;  vice- 
presidents,  A!  G.  Schumann  and  John  H. 
Mills;  secretary,  Carl  J.  Schumann:  treas- 
urer, Frank  M.  Schumann:  assistant 
treasurer,  H.  Uehlinger.  Main  office,  1 
Gerry  St.,  Brooklyn,  N.  Y.  Branch  office, 
2420  Washburnc  Ave.,  Chicago,  111. 

HINDE  A DAUCH  PAPER  CO„  THE 

311  W.  Water  St.,  Sandusky,  Ohio.  Manu- 
facturer of  corrugated  fiber  shipping  boxes 
and  cartons. 

HINDLE,  CHARLES  F.— 45  Spring  St., 
Ossining,  N.  Y.  Manufacturer  of  electro- 
card igraphie  equipment.  Business  estab- 
lished 1914. 


HINDLEY. — Trade  name  for  steam  en- 
gines manufactured  by  the  Bawden  Ma- 
chine Co.,  Ltd.,  163-75  Sterling  Road, 
Toronto,  Ont.,  Can. 

HINE  ELIMINATOR.— Trade  name  for 
steam  separator  manufactured  by  James 
L.  Robertson  & Sons,  78-80  Murray  St.,  New 
York,  N.  Y. 

HINMAN  MILKING  MACHINE  CO.— 

Oneida,  N.  Y.  Manufacturer  of  electric 
milking  machines. 

HINSDILL  ELECTRIC  CO.— Troy,  N.  Y. 
Manufacturer  of  storage  batteries  and  ad- 
justable lighting  fixtures.  Charles  A. 
Hinsdill,  president.  Main  office.  226  River 
St.,  Troy,  N.  Y.  Branch  office,  334  Central 
Ave.,  Albany,  N.  Y. 

HI  PACO.— Trade  name  for  pressboard 
manufactured  by  C.  B.  Hewitt  A Bros., 
16-24  Ferry  St.,  New  York,  N.  Y. 

HIPCO. — Trade  name  for  dry  batteries 
manufactured  by  the  Hipwell  Mfg.  Co., 
Pittsburgh,  Pa. 

' HIPCOSCOPE. — Trade  name  for  flash- 
lights manufactured  by  the  Hipwell  Mfg. 
Co.,  Pittsburgh,  Pa. 

HI-PO  WATERROOF  BATTERY  CORP. 

— South  Norwalk.  Conh.  Manufacturer  of 
dry  batteries.  President,  E.  Putney;  vice- 
president  and  general  manager,  H.  E. 
Warncke;  secretary  and  treasurer,  H.  L. 
Hall. 

HI -POWER. — Trade  name  for  photo- 
graphic and  photoengraving  lamps  manu- 
factured by  J.  H.  Wagenhorst  A Co.,  704 
Dollar  Bank  Bldg.,  Youngstown,  Ohio. 

HIPWELL  MFG.  CO.— Pittsburgh,  Pa. 
Manufacturer  of  flashlights  and  flashlight 
batteries. 

HIRSCHY  CO.,  THE.— 259  S.  1st  Ave.,  S., 
Duluth,  Minn.  Manufacturer  of  electric 
washing  machines.  Business  established 
1917.  President,  treasurer  and  general 
manager,  H.  C.  Hirschy;  secretary,  C.  M. 
Rice. 

HI8EY-WOLF  MACHINE  CO.,  THE.— 
Colerain  A Marshall  Aves.,  Cincinnati,  Ohio. 
Manufacturer  of  portable  electric  machine 
tools. 

HI -SPEED.— Trade  name  for  screw  driv- 
ers manufactured  by  the  M-B  Tool  Co., 
Danielson,  Conn. 

HI -TEN. — Trade  name  for  pole-line  hard- 
ware manufactured  by  Hubbard  & Co.,  6301 
Butler  St.,  Pittsburgh,  Pa. 

HI-TENSIT. — Trade  name  for  molded  In- 
sulation manufactured  by  the  Boonton 
Rubber  Mfg.  Co.,  Boonton,  N.  J. 

HI  TEST, — Trade  name  for  electricians 
rubber  gloves  manufactured  by  the  Good- 
year Rubber  Co.,  787-789  Broadway,  New 
York,  N.  Y. 

HI -TEST. — Trade  name  for  linemen’s 
rubber  gloves  manufactured  by -the  Fault- 
less Rubber  Co.,  Ashland,  Ohio. 

HI -TEST. — Trade  name  for  linemen’s 
rubber  gloves  manufactured  by  the  Wilson 
Rubber  Co.,  1216  Garfield  Ave.,  S.  W.,  Can- 
ton, Ohio. 

HI- UP.— Trade  name  for  dry  batteries 
manufactured  by  the  Manhattan  Electrical 
Supply  Co.,  Inc.,  17  Park  PI.,  New  York, 
N.  Y. 

HI  VOLT  RAY.— Trade  name  for  violet- 
ray  high-frequency  coil  manufactured  by 
the  McIntosh  Battery  A Optical  Co.,  223- 
233  N.  California  Ave.,  Chicago,  111. 

HI- VOLTAGE. — Trade  name  for  line- 
men’s rubber  gloves  manufactured  by  the 
Faultless  Rubber  Co.,  Ashland,  Ohio. 

HI -VOLTAGE. — Trade  name  for  air- 
break  switches,  horn -gap  fuses,  choke  coils 
and  glass-tube  fuses,  manufactured  by  the 
Hi-Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland,  Ohio. 

HI-VOLTAGE  EQUIPMENT  CO.— 3305 
Croton  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  high-tension  switching  and  protec- 
tive equipment  for  outdoor  installations. 
Business  established  1920.  President  and 
general  manager,  L.  C.  Hart;  secretary  and 
treasurer.  W.  L.  Jack. 

H-K  TOY  A NOVELTY  CO.,  THE.- 
Indlanapolis,  Ind.  Manufacturer  of  toys, 
motors  and  other  novelties. 

HM. — Trade  name  for  electric  rivet  heat- 
ers made  by  the  Humil  Corp.,  101  Park 
Ave.,  New  York,  N.  Y. 

H.  M.  A L.  M. — Trade  name  for  lubricat- 
ing oil  manufactured  by  the  Fred  G.  Clark 
Co.,  1087  W.  11th  St..  Cleveland,  Ohio. 
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H.  M.  S. — Trade  name  for  spark  plugs 
and  screw  machine  products  manufactured 
by  the  Hartford  Machine  Screw  Co.,  476 
Capitol  Ave.,  Hartford.  Conn. 

HOAGLAND-THAYER,  INC.— 300  Wash- 
ington St.,  Newark.  N.  J.  Manufacturer  of 
electric  industrial  trucks.  President,  Alger 
M.  Hoagland;  secretary  and  treasurer, 
George  D.  Thayer.  Factory,  Madison,  N.  J. 

HOBART  BROS.  CO.— 113  Water  St., 
Troy.  Ohio.  Manufacturer  of  battery- 
charging outfits,  air  compressors,  motors 
and  grinders.  Business  established  1893. 
President,  C.  C.  Hobart;  vice-president,  C. 
C.  Hobart,  Sr.;  secretary  and  sales  man- 
ager, W.  H.  Hobart;  treasurer  and  general 
manager,  E.  A.  Hobart.  Exclusive  distrib- 
utor, Battery  Service  A Sales.  Hamilton, 
Ont.,  Can. 

HOBBS  CO.,  CLINTON  E.— 30-36  Pearl 
St.,  Boston,  Mass.  Manufacturer  of  elec- 
tric hoists,  chains  and  jacks.  Business 
established  1913.  President  and  secretary, 
Russell  Hobbs;  treasurer  and  general  man- 
ager, Clinton  E.  Hobbs;  sales  manager, 
Carl  B.  Gury. 

HOBBS  STORAGE  BATTERY  CO.— Los 
Angeles,  Cal.  Manufacturer  of  starting, 
lighting  and  ignition  storage  batteries. 
Business  established  1917.  President  and 
general  manager,  S.  I.  Wailes;  vice-presi- 
dent and  treasurer,  A.  W.  Bumiller;  secre- 
tary, E.  P.  Fay.  Main  office  and  factory, 
1231  Olive  St.,  Los  Angeles.  Cal.  Sales 
representatives,  R.  H.  Turner,  2004  Com- 
merce St.,  Dallas,  Tex.;  R.  H.  Starrett,  1002 

E.  Denny  Way,  Seattle,  Wash.;  Fred  Bel- 
lows, 28  8th  St.,  San  Francisco,  Cal. 

HOBRECHT  CO.,  J.  C.— 1012  6th  St..  Sac- 
ramento, Cal.  Manufacturer  of  lighting 
fixtures. 

HOCKING  GLASS  CO.— Lancaster.  Ohio. 
Manufacturer  of  illuminating  glassware. 

HODELL. — Trade  name  for  chains  manu- 
factured by  the  Chain  Products  Co.,  3924 
Cooper  Ave.,  Cleveland.  Ohio. 

HODGES  STUCCO  MACHINE  CO.,  THE. 
—3618  Colerain  Ave.,  Cincinnati.  Ohio. 
Manufacturer  of  electric  stucco  machines. 
Business  established  1919.  President.  John 
T.  Rowell;  secretary  and  treasurer,  William 
H.  Morris. 

HODGKINS  CO.,  J.  F.— Box  447,  Gar- 
diner, Me.  Manufacturer  of  trolley  wheels, 
trolley  bushings  and  motor  bearings.  Busi- 
ness established  1891.  President  and  gen- 
eral manager,  J.  F.  Hodgkins;  secretary 
and  treasurer,  E.  F.  Hodgkins. 

HODGMAN  RUBBER  CO.— Tuckahoe.  N. 
Y.  Manufacturer  of  linemen’s  gloves,  boots 
and  other  rubber  products.  Business  es- 
tablished 1838.  President,  G.  B.  Hodgman; 
vice-president,  F.  A.  Hodgman;  secretary 
and  general  manager,  A.  W.  Warren; 
treasurer,  S.  T.  Hodgman.  Main  office  and 
factory.  Tuckahoe,  N.  Y.  Branch  offices. 
52  Chauncy  St.,  Boston,  Mass.;  1708  Re- 
public Bldg.,  Chicago,  111. 

HOEPFNER  PROCESSES. — Early  at- 
tempts in  the  electrolytic  production  of 
various  metals  from  the  ores;  special 
processes  were  developed  for  copper,  xinc 
and  nickel. 

HOEVEL  MFG.  CORP.— Jersey  City.  N. 
J.  Manufacturer  of  sand-blast  machines. 
Business  established  1911.  President,  G.  H. 
Koven;  vice-president  and  treasurer,  L.  O. 
Koven;  secretary  and  general  manager,  H. 

F.  Hoevel.  Main  office  and  factory,  Jersey 
City,  N.  J.  Branch  office,  503  American 
Trust  Bldg.,  Cleveland,  Ohio. 

HOFMANN,  ALFRED.— 150-152  Hudson 
Ave.,  Union  Hill,  N.  J.  Manufacturer  of 
lamp  making  machinery  and  incandescent 
lamp  filaments. 

HOFFELD  A CO.,  R.— 61-69  Carroll  St., 
Buffalo,  N.  Y.  Manufacturers  of  felt  and 
leather  washers.  Partnership.  H.  R.  Hof- 
feld  and  William  Maler. 

HOFFMAN.  CORR  MFG.  CO.— Philadel- 
phia, Pa.  Manufacturer  of  electrical  tapesa 
braids,  twines  and  ropes.  Business  estab- 
lished 1892.  General  manager,  George  F. 
Hoffman.  Main  office,  312  Market  St.* 
Philadelphia,  Pa.  Factories,  Philadelphia, 
Pa.,  and  Oxford,  Ala.  Branch  office,  318 
Lafayette  St.,  New  York,  N.  Y. 

HOFFT  CO„  THE  M.  A.— Lemcke  Bldg., 
Indianapolis,  Ind.  Manufacturer  of  me- 
chanical stokers.  M.  A.  Hofft,  president. 

HOGAN. — Trade  name  for  high-frequency 
electrotherapeutic  apparatus  manufactured 
by  the  McIntosh  Battery  A Optical  Co., 
223-233  N.  California  Ave.,  Chicago,  111. 
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HOQAN  SILENT. — Trade  name  for  X- 
ray  transformer  manufactured  by  the  Mc- 
Intosh Battery  & Optical  Co.,  223-233  N. 
California  Ave.,  Chicago,  111. 

HOQAN-SPENCER- WHITLEY  CO.— 1052 
W.  12th  St.,  Erie,  Pa.  Manufacturer  of 
electric  washing  machines.  Business  estab- 
lished 1919.  President,  J.  R.  Spencer;  vice- 
president,  J.  J.  Hogan;  secretary  and 
treasurer,  R.  R.  Whitley. 

HOIST  CONTROLLERS.— See  Control- 
lers, mine  and  other  heavy-duty  hoist;  also 
Controllers,  miscellaneous  hoist. 

HOISTS,  ELECTRIC,  BUILDER'S  AND 
CONTRACTOR’S.— Electric  hoists  of  this 
type  are  specially  designed  for  use  in 
building  construction  where,  because  of  Are 
hazard,  smoke,  danger  of  freezing  in  win- 
ter or  other  reasons,  the  steam  hoisting 
engine  is  objectionable.  They  are  used  to 
operate  concrete  elevators  and  to  raise 
brick,  tile  and  other  materials  to  Xhe  vari- 
ous working  levels.  The  hoisting  ropes  are 
wound  about  the  drums  of  the  machine. 
The  machine  is  usually  on  the  ground  level, 
the  ropes  being  passed  over  pulleys  sup- 
ported above  the  working  level.  The  hoist 
generally  consists  of  a d-c.  series  or  com- 
pound motor,  or  a polyphase  slip-ring  in- 
duction motor,  with  gear  drive,  drum-type 
controller,  a braking  device,  and  one  or 
two  winding  drums,  all  compactly  mounted 
on  a single  base.  However,  there  are  a 
number  of  more  complex  machines  capable 
of  satisfying  the  variety  of  demands  made 
upon  hoisting  machinery  In  the  erection  of 
large  steel  structures. 

Manufacturers: 

American  Hoist  & Derrick  Co..  St.  Paul, 
Minn. 

Bedford  Foundry  & Machine  Co.,  Bed- 
ford, Ind. 

Brown  Clutch  Co.,  The,  Sandusky,  Ohio. 
“Little  Giant,”  “Morgan.” 

• Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Mead -Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 

Carlin  Machine  Co.,  John  H.,  Sandusky 
and  Lacock  Sts.,  Pittsburgh,  Pa. 

Cherry  Tree  Machine  Co..  Cherry  Tree. 
Pa.  “Brownie.” 

Clyde  Iron  Works,  27th  Ave.,  W.  and 
Michigan  St.,  Duluth,  Minn.  (Exclu- 
sive distributor.  Clyde  Iron  Works 
Sales  Co.) 

Denver  Engineering  Works  Co..  The, 
30th  and  Blake  Sts.,  Denver.  Colo. 

Erie  Hoist  Co..  The,  1908  Holland  St.. 
Erie,  Pa.  “Erie.” 

Finch  Mfg.  Co.,  9th  Ave.  & W.  Linden 
St.,  Scranton,  Pa. 

Flory  Mfg.  Co.,  S.,  Bangor,  Pa.  “Flory.” 

GREEN  EQUIPMENT  CORP.,  63  W. 
Jackson  Blvd.,  Chicago.  III. 

Grote  Mfg.  Co.,  F.,  3rd  Ave.,  Evansville, 
Ind. 

Lakeside  Bridge  & Steel  Co.,  North  Mil- 
waukee  w is 

Lidgerwood  Mfg.  Co..  96  Liberty  St.,  New 
York.  N.  Y. 

Maine  Electric  Co.,  Inc..  The.  35  Com- 
mercial St.,  Portland,  Me.  “Maine.” 

Marsh  Engineering  Works,  Ltd..  Belle- 
ville. Ont.,  Can. 

Mead-Morrison  Mfg.  Co.,  125  Prescott  St.. 
East  Boston,  Mass. 

Milwaukee  Electric  Crane  & Mfg.  Co., 
Milwaukee.  Wis.  “Milwaukee.” 

Northern  Crane  Works,  Ltd.,  Walker- 
ville.  Ont..  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit.  Mich.  “Northern.” 

O.  K.  Clutch  & Machinery  Co.,  Colum- 
bia. Pa.  “O.  K.” 

Orr  & Sembower,  Inc.,  Reading.  Pa. 

Reading  Chain  & Block  Corp..  2140 
Adams  St..  Reading.  Pa.  “Reading.” 

Sasgen  Derrick  Co..  The,  3101-3129  Grand 
Ave..  Chicago,  111. 

Schramm  & Son,  Inc.,  Chris  D..  West 
Chester,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore.” 

Thomas  Elevator  Co.,  20  S.  Hoyne  Ave.. 
Chicago.  111.  “Thomas.” 

Vulcan  Iron  Works,  730  S.  Main  St., 
Wilkes-Barre,  Pa. 

HOISTS,  ELECTRIC,  CHAIN.  — The 
chain  hoist  and  Its  modifications  are  the 
types  often  used  on  certain  traveling 
cranes,  monorails,  and  various  portable 
hoists.  It  is  essentially  a motor- operated 
block  and  tackle.  The  chain  or  rope  Is 
wound  about  a pulley  which  Is  either  di- 
rect-connected or  geared  to  an  electric 


motor.  The  motors  are  generally  equipped 
with  drum  type  controllers  and  various 
braking  devices.  The  controls  are  oper- 
ated from  the  floor  by  pendent  cords.  The 
hoisting  ropes  are  either  single  or  double- 
strand type  and  made  of  chain  or  wire 
rope.  The  single -strand  type,  having  no 
block,  has  the  hook  fastened  directly  to  the 
chain.  The  hoists  are  provided  with  a 
hook  so  that  they  may  be  supported  from 
any  convenient  point. 

Manufacturers: 

Brown  Clutch  Co.,  The,  Sandusky,  Ohio. 
“Morgan.” 

Brown  Hoisting  Machinery  Co.,  The, 
Cleveland,  Ohio.  “Brownhoist.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Dake  Engine  Co.,  Grand  Haven,  Mich. 

Detroit  Hoist  & Machine  Co.,  Morrow  & 
Marston  St.,  Detroit,  Mich.  “Detroit.” 

Gilbert-Grant  Co.,  The,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Hobbs  Co.,  Clinton  E.,  30-35  Pearl  St., 
Boston,  Mass.  “Red  Line.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Moore  Co.,  The  Franklin,  Winsted,  Conn. 

Northern  Crane  Works,  Ltd.,  Walkerville, 
Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit.  Mich.  “Northern.” 

Pawling  & Harnischfeger  Co.,  38th  & 
National  Aves.,  Milwaukee,  Wis.  “P. 
& H.” 

Roeper  Crane  & Hoist  Works,  1730  N. 
10th  St.,  Reading,  Pa. 

Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago.  111. 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more? Md.  “Standard-Baltimore." 

Yale  & Towne  Mfg.  Co.,  Stamford,  Conn. 
“Yale.” 

HOISTS,  ELECTRIC.  COAL  AND  ASH. 

— Electric  hoists  are  used  for  handling  coal 
and  ash  In  many  of  the  large  and  medium- 
sized power  plants.  Where  the  coal  is  de- 
livered by  barge,  schooner  or  railroad  car 
it  is  often  unloaded  by  the  use  of  a grab- 
bucket  digger  and  hoist.  A coal  tower  is 
provided  generally  with  a 1 or  1.6-ton  dig- 
ger and  the  coal  is  unloaded  and  hoisted 
high  enough  In  the  tower  to  pass  by  grav- 
ity through  the  crushers,  weighing  scales 
and  Anally  to  the  conveyor.  In  smaller 
plants  very  often  a monorail  hoist  is  used 
for  picking  up  the  coal  either  at  the  car 
or  barge  and  conveying  it  to  the  storage 
space  or  picking  It  up  at  the  storage  yard 
and  conveying  it  to  the  bunkers.  These 
are  usually  motor-driven  with  an  oper- 
ator’s cab  suspended  alongside  the  hoist. 

Ash  handling  often  consists  of  removing 
the  ash  from  the  pits  and  transferring  to  a 
skip  hoist  or  other  hoist  which  is  used  to 
lift  them  up  into  storage  hoppers  or 
pockets,  from  which  they  are  spouted  into 
cart*,  trucks  or  barges  for  removal  from 
tne  plant.  Monorail  hoists  are  also  used 
for  ash  handling  in  some  plants.  For  ash 
hoists  for  sidewalk  use  see  Hoists,  electric, 
miscellaneous  and  special. 

Manufacturers: 

American  Engineering  Co.,  Aramingo 
Ave.  & Cumberland  St..  Philadelphia. 
Pa.  “A-E-CO.” 

Bartlett  & Snow  Co..  The  C.  O..  Cleve- 
land, Ohio. 

Brown  Hoisting  Machinery  Co.,  The, 
Cleveland,  Ohio.  “Brownhoist.” 

Burke  Furnace  Co.,  320  E.  North  Water 
St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal.  Que.,  Can. 

Carlin  Machine  Co.,  John  H.,  Sandusky 
& Lacock  Sts.,  Pittsburgh,  Pa. 

Denver  Engineering  Works  Co.,  The.  30th 
& Blake  Sts.,  Denver,  Colo. 

Detroit  Holst  & Machine  Co.,  Morrow  & 
Marston  Sts.,  Detroit,  Mich.  “Detroit.” 

Ernst,  Charles  K.,  999-1007  E.  Ferry  St.. 
Buffalo.  N.  Y. 

Flory  Mfg.  Co.,  S.,  Bangor,  Pa.  “Flory.” 

Gillis  & Geoghegan.  537-539  W.  Broad- 
way, New  York,  N.  Y.  “G  A G.” 

Guarantee  Construction  Co.,  140  Cedar 
St.,  New  York,  N.  Y. 

Hunt  Co.,  Inc..  C.  W.,  1580  Richmond 
Terrace,  West  New  Brighton,  N.  Y. 

Lakeside  Bridge  & Steel  Co.,  N.  Mil- 

LINK  BELT  CO..  329  W.  39th  St.,  Chi- 
cago, 111.  “Link-Belt.” 

Maine  Electric  Co.,  Inc.,  The,  35  Cbm- 
mercial  St.,  Portland,  Me.  “Maine.” 


Mead-Morrison  Mfg  Co.,  125  Prescott  St., 
East  Boston,  Mass^ 

Milwaukee  Electric  Crane  A Mfg.  Co.. 
Milwaukee,  Wis.  “Milwaukee.” 

Morris  Crane  & Hoist  Co.,  Ltd.,  The 
Herbert,  Niagara  Falls,  Can.  “Morris.” 

Mundy  Hoisting  Engine  Co.,  J.  S.,  722 
Frelinghuysen  Ave.,  Newark.  N.  J. 

Northern  Crane  Works,  Ltd.,  Walker- 
ville, Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit,  Mich.  ‘“Northern.” 

Orton  A Steinbrenner  Co.,  The,  608  S. 
Dearborn  St.,  Chicago.  111. 

Pawling  & Harnischfeger  Co..  38th  & 
National  Aves.,  Milwaukee,  Wis.  “P. 
& H.” 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
zie  St.,  Chicago,  111. 

Robins  Conveying  Belt  Co.,  13  Park  Row, 
New  York,  N.  Y. 

Schramm  A Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play advertisement  no  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Washburn  A Granger,  Inc..  50  Church  St., 
New  York,  N.  Y.  “Dean.” 

HOISTS,  ELECTRIC,  DECK  AND 
DOCK. — Cargo  handling  hoists  are  fre- 
quently light-weight,  portable,  machines 
similar  to  builder’s  hoists.  When  In  use 
they  are  fastened  rigidly  to  the  deck  or 
dock  by  hooks  or,  when  on  rails,  by  track 
clamps.  Instead  of  the  usual  lever  control 
they  are  sometimes  operated  by  electrical 
remote  control.  In  this  case  the  master 
controller  Is  light  in  weight  and  is  carried 
by  the  operator  to  his  position  beside  the 
hatch.  In  this  way  only  a single  operator 
is  required  and  he  has  a full  view  and 
complete  control  of  the  load  being  handled. 

Manufacturers: 


Albro-Clem  Elevator  Co.,  Erie  Ave.  & D 
St.,  Philadelphia,  Pa.  “Albro-Clem.” 

American  Engineering  Co.,  Aramingo 
Ave.  & Cumberland  St..  Philadelphia. 
.Pa.  “A-E-CO.” 

Brown  Hoisting  Machinery  Co.,  % The, 
Cleveland,  Ohio.  “Brownhoist.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 

Carlin  Machine  Co.,  John  H.,  Sandusky 
& Lacock  Sts.,  Pittsburgh,  Pa. 

Erie  Hoist  Co.,  The,  1908  Holland  St.. 
Erie,  Pa.  “Erie.” 

Flory  Mfg.  Co..  S.,  Bangor.  Pa.  “Flory.” 

Gillis  & Geoghegan,  537-539  W.  Broad- 
way, New  York,  N.  Y.  “G  & G.” 

Lakeside  Bridge  & Steel  Co.,  North  Mil- 
waukee. Wis. 

Maine  Electric  Co.,  Inc.,  The.  35  Com- 
mercial St.,  Portland,  Me.  “Maine.” 

Marsh  Engineering  Works.  Ltd..  Belle- 
ville, Ont.,  Can. 

Mead-Morrison  Mfg.  Co.,  125  Prescott  St- 
East  Boston.  Mass. 

Mundy  Hoisting  Engine  Co.,  J.  S..  722 
Frelinghuysen  Ave..  Newark.  N-  J. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Northern  Crane  Works,  Ltd.,  Walker- 
ville. Ont.,  Can.  "Northern.” 

Northern  Engineering  Works,  10  Chene 
St..  Detroit,  Mich.  “Northern.” 

O.  K.  Clutch  & Machinery ^Co.,  Colum- 
bia. Pa.  “O.  K.” 

Pawling  & Harnischfeger  Co..  38th  & 
National  Aves.,  Milwaukee.  Wis.  “P. 
& H.” 

Schram  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-631  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” 

Thomas  Elevator  Co.,  20  S.  Hoyne  Ave.. 
Chicago,  111.  “Thomas.” 


HOISTS,  ELECTRIC.  DERRICK.— Der- 
rick hoists  are  similar  to  the  ordinary 
builder’s  hoists  except  that  they  are  pro- 
vided with  bull  wheels  for  swinging.  In 
some  types  the  bull  wheel  is  stationary  and 
the  swinging  is  accomplished  by  a swinging 
winch.  Several  types  embody  minor  modi- 
fications. such  as  a two-speed  clutch  or 
control  mechanism  constructed  in  imitation 
of  steam  control  so  men  familiar  only  with 
engine  hoists  may  be  used  to  operate  them. 

Manufacturers: 


American  Holst  & Derrick  Co.,  St.  Paul. 
Minn. 

Brown  Hoisting  Machinery  Co..  The, 
Cleveland,  Ohio.  ‘“Brownhoist.” 
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Browning:  A Co..  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Mead -Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 

Carlin  Machine  Co..  John  E..  Sandusky  A 
Lacock  Sts.,  Pittsburgh,  Pa. 

Denver  Engineering  Works  Co.,  The,  30th 
& Blake  Sts.,  Denver,  Colo. 

Euclid  Crane  & Hoist  Co..  The.  Euclid. 
Ohio. 

Flory  Mfg.  Co.,  S.#  Bangor,  Pa.  “Flory.” 

Maine  Electric  Co.,  Inc.,  The.  35  Com- 
mercial St.,  Portland,  Me.  “Maine.” 

Marsh  Engineering  Works,  Ltd.,  Belle- 
ville, Ont.,  Can. 

Mead-Morrison  Mfg.  Co.,  125  Prescott  St.. 
East  Boston,  Mass. 

Mundy  Hoisting  Engine  Co.,  J.  S.,  722 
Frelinghuysen  Ave.,  Newark,  N.  J. 

Northern  Crane  Works,  Ltd.,  Walfcer- 
ville,  Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 

O.  K.  Clutch  & Machinery  Co.,  Colum- 
bia. Pa.  “O.  K.” 

Orr  A Sembower,  Inc.,  Reading.  Pa. 

Schramm  A Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

SPRAGTJE  ELECTRIC  WORKS  OP 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St..  New  York,  N.  Y.  (See  dis- 
play advertisement  on  pages  1306-1307.) 

Thomas  Elevator  Co.,  20  S.  Hoyne  Ave . 
Chicago,  111.  “Thomas.” 

HOISTS,  ELECTRIC,  MINE.— Heavy- 
duty  mine  hoists,  due  to  the  character  of 
their  work,  are  heavily  constructed,  power- 
ful hoisting  machines,  frequently  called 
hoisting  engines,  even  when  driven  by 
electric  motors.  For  deep  mines  it  is  nec- 
essary that  these  machines  operate  at  very 
high  speeds,  sometimes  as  high  as  1000 
ft.  per  minute,  as  the  mine  depth  may 
exceed  2000  ft.  The  hoists  generally  used 
are  of  the  drum  type,  either  cylindrical, 
conical,  or  a combination  of  the  two. 
Usually  two  drums  operating  in  balance 
ore  used  for  each  hoist.  With  this  method 
the  loads  of  t\vo  similar  cages  are  ap- 
proximately balanced,  one  empty  cage  be- 
ing lowered  in  one  section  of  the  shaft 
while  the  loaded  cage  is  being  hoisted  in 
another.  These  hoists  must  be  very  ac- 
curately controlled  and  sometimes  special 
electrical  control  systems  are  used.  The 
hoists  may  be  driven  by  induction  motors. 
In  wbich  cose  the  control  is  obtained  by 
a variable  resistance  in  the  motor  circuit, 
usually  a large  water  rheostat.  They  may 
be  driven  by  a direct-current  motor  re- 
ceiving power  through  a motor-generator 
set.  control  being  obtained  by  variation  of 
the  generator  voltage.  This  method  Is 
sometimes  modified  by  the  addition  of  at 
flywheel  and  a regulator.  The  regulator  is 
connected  in  the  motor-generator  circuit 
and  when  the  line  current  exceeds  a pre- 
determined value  it  causes  the  motor  to 
slow  down  and  allows  the  flywheel  to  assist 
in  driving  the  generator.  Besides.the  deep 
vertical-shaft  hoists  there  are  several  spe- 
cial mine  hoists  particularly  adapted  to 
the  wide  variety  of  demands  met  with  in 
the  numerous  classes  of  mines.  Among 
such  types  are  the  inclined-shaft  hoist,  the 
skip  hoist,  a special  hoist  designed  to 
clamp  on  a standard  drill  column,  and 
other  types  that  are  similar  to  ordinary 
elevator  hoists,  and  are  used  for  hoisting, 
hauling  and  miscellaneous  purposes. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

American  Hoist  & Derrick  Co.,  St.  Paul. 
Minn. 

Box  Iron  Works  Co.,  William  A.,  Blake 
& 33rd  Sts.,  Denver,  Colo. 

Brown  Clutch  Co.,  The,  Sandusky,  Ohio 
“Morgan.” 

Brown  Hoisting  Machinery  Co.,  The, 
Cleveland,  Ohio.  “Brownhoist.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal.  Que.,  Can. 

Carlin  Machine  Co.,  John  H.,  Sandusky 
& Lacock  Sts..  Pittsburgh,  Pa. 

Cherry  Tree  Machine  Co.,  Cherry  Tree. 
Pa.  “Brownie.” 

Denver  Engineering  Works  Co.,  The,  30th 
A Blake  Sts.,  Denver,  Colo. 

Finch  Mfg.  Co.,  9th  Ave.  & W.  Linden 
St..  Scranton,  Pa. 

Florv  Mfg.  Co..  S..  Bangor,  Pa.  “Flory.” 

GREEN  EQUIPMENT  CORP.,  63  W. 
Jackson  Blvd.,  Chicago,  111. 

Hardie-Tynes  Mfg.  Co',  Birmingham. 
Ala. 


Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto. 
Ont.  , Can. 

Lldgerwood  Mfg.  Co.,  96  Liberty  St., 
New  York,  N.  Y. 

Maine  Electric  Co.,  Inc.,  The,  35  Com- 
mercial St.,  Portland,  Me.  “Maine.” 

Marsh  Engineering  Works,  Ltd.,  Belle- 
ville, Ont.,  Can. 

Mead-Morrison  Mfg.  Co.,  125  Prescott 
St.,  East  Boston.  Mass. 

Milwaukee  Electric  Crane  A Mfg.  Co., 
Milwaukee,  Wis.  “Milwaukee.” 

Mundy  Hoisting  Engine  Co.,  J.  S.,  722 
Frelinghuysen  Ave.,  Newark,  N.  J. 

Nordberg  Mfg.  Co..  Milwaukee,  Wis 

O.  K.  Clutch  A Machinery  Co.,  Colum- 
bia, Pa.  “O.  K.” 

Orr  A Sembower,  Inc..  Reading,  Pa. 

Riverside  Iron  Works,  410  Riverside 
Blvd.,  N.  E..  Calgary,  Alta.,  Can. 

Schramm  A Son,  Inc.,  Chris  D.,  West 
Chester  Pa. 

Thomas  Elevator  Co.,  20  S.  Hoyne  Avo  . 
Chicago,  111.  “Thomas.” 

Vulcan  Iron  Works,  730  S.  Main  St.. 
Wilkes-Barre,  Pa. 

Wellman-Seaver-Morgan  Co.,  The,  7000 
Central  Ave.,  Cleveland,  Ohio. 
“Winze.” 

HOISTS.  ELECTRIC.  MISCELLANEOUS 
AND  SPECIAL.— For  lifting  material  from 
a basement  to  a sidewalk  or  street  level 
electric  hoists  are  very  desirable  for.  speed 
and  convenience  of  handling;  however, 
where  a permanent  hoist  would  obstruct 
the  walk  or  be  unsightly  it  is  necessary 
that  the  hoist  be  constructed  to  disappear 
beneath  the  walk  when  not  in  use.  For 
this  purpose  hoists  mounted  on  the  top  of 
a telescoping  pipe  are  employed.  They  are 
placed  In  the  hoistway  and  when  not  in 
use  are  telescoped  beneath  the  sidewalk 
or  street  level.  In  warehouses  where  large 
quantities  of  material,  such  as  bags  of 
sugar,  wool,  or  cotton  are  piled,  their 
handling  Is  greatly  facilitated  by  an  elec- 
tric hoist.  These  warehouse  hoists  are 
generally  portable  and  constructed  simi- 
larly to  the  deck  or  dock  type.  Other 
special  and  miscellaneous  types  of  electric 
hoists  are  used  for  a variety  of  purposes 
not  included  in  other  classifications  listed 
herewith. 

Manufacturers: 

Box  A Co.,  Inc.,  Alfred,  Philadelphia,  Pa. 

Browning  A Co.,  Victor  R.,  17701  Lake 
Shore  .Blvd.,  Cleveland,  Ohio. 

Byers  Machine  Co.,  The  John  F.,  Ra- 
venna, Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.t  Toronto.  Ont.,  Can. 

Columbia  Machine  Works  A Malleable 
Iron  Co..  Atlantic  Ave.  A Chestnut  St.. 
Brooklyn,  N.  Y. 

Detroit  Hoist  A Machine  Co..  Morrow  A 
Marston  Sts.,  Detroit,  Mich..  “Detroit.” 

Euclid  Crane  A Hoist  Co.,  The,  Euclid* 
Ohio. 

Gilbert-Grant  Co..  The,  Grand  Central 
Terminal,  New  York.  N.  Y. 

Gillis  A Geoghegan,  537-539  W.  Broad- 
way. New  York,  N.  Y.  (Telescopic.) 
“G  A G.” 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINK-BELT  CO..  329  W.  39th  St.,  Chi- 
cago, III.  “Link-Belt.” 

Milwaukee  Electric  Crane  A Mfg.  Co., 
Milwaukee,  Wis.  “Milwaukee.” 

Northern  Crane  Works,  Ltd.,  Walker- 
ville,  Ont.,  Can.  “Northern.” 

Northern  Engineering  Works.  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 

Pawling  A Harnischfeger  Co..  38th  A 
National  Aves.,  Milwaukee.  Wis.  “P 
A H.” 

Reading  Chain  A Block  Corp.,  2140 
Adams  St.,  Reading.  Pa.  “Reading.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-631  W. 
34th  St.,  New  York.  N.  Y.  (See  dis- 
play advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.”. 

Whiting  Corporation.  Harvey,  111. 

Yale  A Towne  Mfg.  Co.,  Stamford,  Conn. 
“Yale.” 

HOISTS,  ELECTRIC,  MONORAIL.— The 
monorail  hoists  are  a special  form  of  trav- 
eling crane,  the  travel  being  restricted  to  a 
single  trollev.  They  may  be  classified,  ac- 
cording to  their  method  of  propulsion  along 
the  trolley,  into  three  divisions  as  follows: 
Plain  trolley,  in  which  the  attendant 
pushes  on  the  load  to  propel  it  along  the 
trolley;  hand-geared  trolley,  which  is  pro- 
vided with  a sprocketed  wheel  and  hand 
chain  for  traveling;  motor-driven  trolley, 
controlled  either  by  pendent  cords  or  from 
an  operator's  trailing  cage.  The  hoist  dif- 


fers from  the  chain  hoist  only  in  that  the 
hook  that  is  provided  for  support  has 
been  replaced  by  the  trolley  wheels  and  the 
mechanism  for  propelling  it  along  the  trol- 
ley has  been  added.  They  usually  receive 
their  power  from  trolley  wires  mounted 
on  the  rail.  In  foundries,  machine  shops, 
steel  and  Iron  works,  tire  and  rubber 
plants,  and  other  factories  monorail  hoists 
have  found  numerous  applications.  Also 
see  Hoists,  electric,  coal  and  ash. 

Manufacturers: 


Box  A Co.,  Inc.,  Alfred,  Philadelphia,  Pa. 

Brown  Hoisting  Machinery  Cot,  The, 
Cleveland,  Ohio.  “Brownhoist.” 

Browning  A Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  Quebec, 
Can. 

Cleveland  Crane  A Engineering  CO.,  The. 
Wickliffe,  Ohio. 

Columbia  Hoist  A Crane  Co.,  Borden  A 
Van  Pelt  Aves.,  Long  Island  City, 
N.  Y. 

Detroit  Hoist  A Machine  Co.,  Morrow  A 
Marston  Sts),  Detroit,  Mich.  “Detroit.” 

Euclid  Crane  A Hoist  Co.,  The,  Euclid. 
Ohio. 

Flory  Mfg.  Co..  S.,  Bangor.  Pa.  “Flory.” 

Gilbert-Grant  Co.,  The,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  III. 

Lakeside  Bridge  A Steel  Co.,  N.  Mil- 
waukee, Wis. 


LINK-BELT  CO..  Philadelphia.  Chicago, 
Indianapolis.  Link-belt  electric  hoists 
are  built  in  various  sizes  and  capacities, 
and  are  either  floor  or  cage  operated. 
One  man  and  a Link-Belt  hoist  can 
handle  material  and  pieces  that  would 
ordinarily  require  a crew  of  men.  They 
are  built  with  plain  trolley,  hand-geared 
trolley,  motor-driven  trolley,  and  with- 
out a trolley,  which  makes  it  a station- 
ary hoist,  or  suitable  for  suspension 
from  an  existing  trolley.  The  Link-Belt 
fully  enclosed  drum  type  controllers  are 
standard  equipment.  Very  small  head 
room  is  required;  all  parts  are  fully 
enclosed,  but  readily  accessible.  Re- 
newable bronze  bushings  used  through- 
out, automatic  oil  bath,  large  reservoirs 
for  lubricating  gears  and  bearings,  few 
working  parts  reduce  maintenance  ex- 
pense. Interchangeability  of  repair 
parts,  first  olass  workmanship  and 
superior  material  for  purpose  Intended, 
are  some  of  Its  features.— Adv. 

Maris  Bros.,  56th  St.  A Grays  Ave., 
Philadelphia,  Pa. 

Mead-Morrison  Mfg.  Co.,  125  Prescott  St., 
East  Boston,  Mass. 

Moore  Co.,  The  Franklin,  Winsted,  Conn. 

Northern  Crane  Works,  Ltd.,  Walker- 
vllle.  Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 

Pawling  A Harnischfeger  Co.,  38th  A 
National  Aves.,  Milwaukee,  Wis.  “P. 
A H.” 

Reading  Chain  A Block  Corp.,  2140 
Adams  St.,  Reading,  Pa.  “Reading.” 

Roeper  Crane  A Holst  Works,  1730  N. 
10th  St.,  Reading,  Pa. 

Schramm  A Son,  Inc.,  Chris  D..  West 
Chester* 

Shepard  Electric  Crane  A Hoist  Co., 
Montour  Falls,  N.  Y. 


SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 

rn  XT XT  V Qnromio  ■RIao.ItIo 


Type  S-1  Holst, 
Capacity  to  1 ton. 


Type  W Holst, 
Capacity  1 to  6 ton. 


Holsts  are  built  In  capacities  from  % 
to  6 ton  and  in  two  general  types.  Type 
“S”  (Spur  gear)  and  Type  “W”  (Worm 
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gear).  They  are  furnished  with 
either  d-c.  or  polyphase  a-c.  motors. 
Our  catalog  tells  how  all  our  hoists  are: 
simple,  protected,  economical,  safe, 
durable,  reliable,  accessible,  substantial, 
fool-proof.  They  are  suitable  for  un- 
loading uses  such  as  in  foundry  ma- 
chine shops,  ice  plants,  press  rooms, 
warehouses,  boiler  rooms,  on  docks,  in 
all  kinds  of  factories  and  for  all  outdoor 


Type  S-2  Cage  operated  monorail  hoist. 


uses  exposed  to  the  elements.  They 
are  also  used  for  handling  bales  of 
cotton,  rolls  of  paper,  cakes  of  ice, 
ammunition,  automobiles,  etc.  Sprague 
products,  see  adv.  pages  1306-7. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

HOISTS,  ELECTRIC.  PORTABLE.  — 
These  machines  are  self-contained  hoistd 
usually  Including  a motor*  a winding  drum, 
chain  or  wire  rope  and  hook.  They  can 
be  carried  by  one  or  two  men  and  sus- 
pended from  any  point  in  a shop  where  a 
beam  or  similar  support  can  be  found. 
They  are  largely  used  for  hoisting  heavy 
castings  onto  machine  tools,  such  as  lathes, 
planers,  etc.,  or  onto  trucks  or  cars  for 
movement  about  the  shop.  The  term  port- 
able hoist  is  also  frequently  applied  to 
certain  builders'  and  derrick  hoists,  deck 
and  dock  hoists,  mine  hoists,  and  chain 
hoists  which  are  not  built  for  permanent 
Installation,  but  are  semiportable,  being 
mounted  on  trucks  or  skids  so  that  they 
may  be  moved  about  from  place  to  place. 
Manufacturers: 


American  Hoist  & Derrick  Co.,  St.  Paul. 
Minn. 

Baker  R & L Co..  The,  Cleveland,  Ohio. 

Bosworth-Ard  Machine  & Foundry  Co.. 
Anniston,  Ala. 

Box  & Co.,  Inc..  Alfred,  Philadelphia,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Mead-Morrison  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal.  Que.,  Can. 

Cherry  Tree  Machine  Co.,  Cherry  Tree. 
Pa.  “Brownie.;' 

Detroit  Hoist  & Machine  Co.,  Morrow  & 
Marston  Sts.,  Detroit,  Mich.  “Detroit.” 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken,  N.  J. 

Erie  Hoist  Co.,  The,  1308  Holland  St.. 
Erie,  Pa.  “Erie.” 

Gilbert-Grant  Co..  The,  Grand  Central 
Terminal.  New  York,  N.  Y. 

LINK-BELT  CO..  329  W.  39th  St.,  Chi- 
cago. III.  “Link-Belt.” 

' Maine  Electric  Co.,  Inc.,  The,  35  Com- 
mercial St.,  Portland,  Me.  “Maine.” 

Maris  Bros.,  56  th  St.  & Grays  Ave., 
Philadelphia,  Pa. 

Mead-Morrison  Mfg.  Co.,  125  Prescott  St., 
East  Boston,  Mass. 

Milwaukee  Electric  Crane  & Mfg.  Co., 
Milwaukee,  WIs.  “Milwaukee.” 

Morris  Crane  & Hoist  Co.,  Ltd.,  The 
Herbert,  Niagara  Falls,  Can.  “Mbrris.” 

Northern  Crane  Works.  I Ad.,  Walker- 
ville,  Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit.  Mich.  “Northern.” 

O.  K.  Clutch  & Machinery  Co.,  Colum- 
bia. Pa.  “O.  K.” 

Otis  Elevator  Co.,  260  11th  Ave.,  New 
York.  N.  Y. 

Pawling  & Harnischfeger  Co.*  38th  & 
National  Aves.,  Milwaukee,  Wis.  “P. 


Reading  Chain  & Block  Corp..  2140 
Adams  St.,  Reading.  Pa.  “Reading.’ 
Sasgen  Derrick  Co..  The,  3101-3129  Grand 
Ave.,  Chicago,  111.  _ A 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 


SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Thomas  Elevator  Co..  20  S.  Hoyne  Ave., 
Chicago,  111.  “Thomas.” 

HOISTS,  ELECTRIC,  TELPHER.— See 
Telpherage  systems,  electric  conveying. 


HOLCOMB  & HOKE  MFG.  CO.— Indi- 
anapolis, Ind.  Manufacturer  of  electric 
corn  poppers  and  peanut  roasters.  Presi- 
dent. J.  I.  Holcomb;  treasurer,  Fred  Hoke. 


Main  office,  Indianapolis,  Ind.  Branch  of- 
fices, 8 S.  Dearborn  St.,  Chicago,  111.;  De- 
troit, Mich.;  Philadelphia,  Pa.;  New  York, 
N Y. ; St.  Louis,  Mo.;  Minneapolis,  Minn.; 
Boston,  Mass. 

HOLCROFT  A CO.— 555  Book  Bldg.,  De- 
troit, Mich.  Manufacturers  of  electric  fur- 
naces and  heat  treating  outfits.  President, 
Charles  T.  Holcroft;  vice-president,  Walter 
Holcroft;  secretary  and  treasurer,  Ruel  T. 
Cadwell;  sales  manager,  H.  L.  Ritts. 

HOLD  FAST. — Trade  name  for  porcelain 
knobs  manufactured  by  the  Adamant  Por- 
celain Co.,  East  Liverpool,  Ohio. 

HOLE  SHOOTER.— Trade  name  for  port- 
able electric  drill  manufactured  by  the  A. 
H.  Petersen  Mfg.  Co.,  1614  Fratney  St., 
Milwaukee,  Wis. 

HOLDEN  & WHITE,  INC.— Chicago,  111. 
Manufacturer  of  electric  car  heaters,  ven- 
tilators, and  other  railway  specialties. 
President.  R.  R.  Holden;  secretary,  Charles 
C.  Castle;  treasurer,  O.  E.  Quinton;  sales 
manager.  W.  C.  Lincoln.  Main  office,  343 
S.  Dearborn  St..  Chicago.  111.  Branch  of- 
fice, 50  E.  42nd  St.,  New  York,  N.  Y.  Sales 
representatives,  50  E.  42nd  St.,  New  York, 
N.  Y. 

HOLE'S  LIGHTHOUSE. — 6911  Jeffery 
Ave.,  Chicago,  111.  Manufacturer  of  lumi- 
nous pendants. 

HOLDERS,  BATTERY.— Battery  holders 
are  used  to  make  the  circuit  connections 
for  a set  of  dry  battery  cells  without  the 
use  of  binding  posts,  and  at  the  same  time 
to  hold  the  cells  securely  In  place  and  sup- 
port them  in  such  manner  that  their  ter- 
minals will  be  practically  free  from  dust 
and  moisture  encountered  in  open  shelf 
mounting.  The  cells  for  use  with  these 
holders  are  usually  of  No.  6 size  and  have 
a screw  top  similar  to  an  incandescent  lamp 
base  but  of  larger  diameter.  The  holder 
consists  of  a suitable  screw  shell  which 
completes  the  connection  for  the  negative 
or  zinc  terminal,  a central  contact  spring 
which  makes  contact  with  the  central  car- 
bon terminal,  and  a hard  rubber  block  or 
strip  on  which  these  are  mounted.  The 
blocks  are  used  where  sectional  construc- 
tion Is  desired  so  that  the  connections  may 
be  changed  from  series  to  parallel  or  the 
reverse.  When  strips  are  used  they  are 
arranged  for  either  series  or  parallel  con- 
nections and  several  strips  may  be  used  to 
give  the  desired  results.  Battery  holders 
ore  sometimes  mounted  in  cabinets  and 
they  are  also  provided  for  wall  or  ceiling 
mounting  or  ior  suspending  from  the  lower 
'ide  of  a shelf. 

Manufacturers: 

Battery  Equipment  & Supply  Co.,  1400 
S.  Michigan  Ave.,  Chicago,  111.  “Bes- 
co.” 

Ferry  Mfg.  Co.,  2113  S.  4th  St.,  St.  Louis, 
Mo. 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  .St.  Louis,  Mo.  “Guaranteed.” 

Mohawk  Electric  Mfg.  Co..  15  Kirk  PI., 
Newark,  N.  J.  “Rollinson.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

HOLDERS,  BRACKET. — See  Fixture 
fittings  and  parts. 

HOLDERS,  BRUSH,  COMMUTATOR 
AND  SLIP  RING.— A brush  holder  is  a de- 
vice for  holding  a brush  on  the  commutator 
cr  8iip  rings  of  an  electric  generator  or 
motor.  The  holder  permits  the  brush  to 
move  more  or  less  radially  and  holds  it  in 
contact  with  the  commutator  or  ring  by  a 
spring  pressure  of  about  l}fc  or  2 lbs.  per 
sq.  in.  There  are  a number  of  different 
methods  of  producing  the  proper  tension, 
some  of  the  common  ones  being:  A spiral 
spring  on  an  adjusting  screw  rod,  which 
bears  directly  on  a brush  free  to  move 
radially  in  a guide  strap;  a form  in  which 
the  whole  brush  holder  is  controlled  by  a 
spring  and  is  movable  about  the  mounting 
stud  and  in  which  the  brush  is  rigidly 
clamped;  the  reaction  type  in  which  the 
brush  is  held  against  an  inclined  surface 
and  maintained  in  its  proper  place  by 
spring  pressure  on  a long  arm  and  by  the 
reaction  of  the  armature  on  the  brush.  In 
many  types  the  holder  forms  a part  of  the 
electrical  circuit  and  in  others  it  is  insu- 
lted and  all  of  the  current  is  carried 
through  the  brush  pigtails  to  a flexible 
lead  connected  to  the  machine  terminals. 
The  brush  holder  is  usually  mounted  on 
the  brush-holder  stud  and,  in  the  case  of 
commutator  brushes,  the  latter  is  mounted 
on  what  is  known  as  the  brush  yoke,  which 
consists  of  a ,ocker  arm,  ring,  quadrant  or 
other  adjustable  support  for  maintaining 


all  the  brush  studs  or  holders  in  their 
proper  relative  position  while  the  entire  set 
can  be  moved  through  a smaller  or  larger 
arc  along  the  commutator. 

Manufacturers: 

Baylis  Co.,  The,  Nelson  St.,  Bloomfield, 
N.  J.  (Reaction  type.) 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie. 'Pa. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Connecticut  Dynamo  & Motor  Co..  The, 
Lyons  Ave.  & Coit  St..  Irvington,  N.  J. 

Dominion  Carbon  Brush  Co.,  38  Duke  St., 
Toronto,  Ont.,  Can. 

Eureka  Co.,  Tl\p,  North  East,  Fa. 

Gooley  Electric  Co.,  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 

Holland  Trolley  Supply  Co.,  The,  1623  E. 
43rd  St.,  Cleveland,  Ohio. 

Parker  White  Metal  & Machine  Co., 
.South  Erie,  Pa. 

Perfection  Supply  Co.,  98  Park  PI.,  New 
York,  N.  Y.  “Perfection.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Stimple  & Ward  Co.,  520  Sandusky  St., 
Pittsburgh,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display, 
adv.  pages  1395-1402.) 

HOLDERS,  BRUSH,  INSULATING 
PAINT  AND  VARNISH.  — These  brush 
holders  are  used  to  avoid  cleaning  the  brush 
each  time  it  is  used.  They  hold  the  brush 
immersed  in  the  paint  or  varnish  and 
usuo,ly  also  serve  to  cover  the  can  or  pail 
to  prevent  the  varnish  from  drying. 

Manufacturer: 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

HOLDERS,  CORD.— A term  applied  to 
devices  employed  to  support  a cord,  gen- 
erally to  take  up  slack  in  the  cord  so  as  to 
prevent  any  one  or  anything  from  being 
entangled  In  the  cord.  It  may  be  a simple 
coiled  spring  to  which  the  cord  is  fastened 
or  a small  reel  to  which  a spiral  spring  Is 
fastened,  the  tension  in  the  spring  being 
Just  sufficient  to  support  the  cord.  Cord 
holders  are  frequently  used  for  the  cords 
of  electric  pressing  Irons  (flatirons),  for 
which  they  not  only  keep  the  cord  out  of 
the  way  and  off  the  ironing  board  but  pro- 
tect it  from  the  hard  wear  it  gets  when 
left  to  trail  back  and  forth  on  the  board. 

Manufacturers: 

CROUSE- HINDS  CO..  Wolf  & 7th  Sts., 
North,  Syracuse,  N.  Y.  “Condulet.” 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Hebendahl  Co..  J.  P..  228-232  Broadway. 
Ellzabethport,  N.  J. 

HOLDERS,  LAMP. — A clamping  device 
for  holding  a lamp  for  temporary  attach- 
ment to  shelves  or  to  any  convenient  means 
of  support.  The  term  is  also  sometimes 
applied  to  a lamp  guard  with  a handle  for 
holding  the  lamp.  In  England  lamp  sockets 
are  called  lamp  holders.  This  term  has  not 
a very  definite  meaning  in  the  American 
electrical  trade,  and  hence  should  not  be 
used  when  other  more  definite  terms  can  be 
found.  (Also  see  Guards,  lamp;  Lamps, 
clamp;  Lamps,  hand.) 

Manufacturers: 

American  Pin  Co.,  The,  Waterbury,  Conn. 
“Ampinco.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

HOLDERS,  SHADE,  GLOBE,  AND  RE- 
FLECTOR.— Devices  for  fastening  or  hold- 
ing a shade,  globe  or  reflector  to  a lamp 
socket  or  to  the  fixture.  The  common  sixes 
are  for  shades  and  reflectors  having  2\ 
and  2% -inch  diameter  necks.  A 1%-in. 
holder  has  also  been  used  to  some  extent. 
The  3% -in.  holder  will  take  a globe  which 
will  pass  through  its  neck  a 60-watt  lamp. 
The  commonest  larger  globe-holder  sizes 
are  4,  6,  8 and  10- in.  The  following  holder 
designations  originated  with  one  manufac- 
turer, but  are  now  quite  commonly  used  in 
the  electrical  trade: 

Form  T holder,  for  shades  and  reflectors 
with  1%  in.  diameter  neck. — Form  O hold- 
er, for  shades  and  reflectors  with  2^4 -in. 
diameter  neck,  the  neck  of  the  reflector 
being  held  just  above  the  end  of  the  socket; 
this  is  the  oldest  and  most  common  form 
of  2% -in.  holder. — Form  H holder,  for  2H- 
in.  diameter  neck  reflectors  and  shades, 
the  neck  of  .the  reflector  being  held  % inch 
further  away  from  the  bead  of  the  socket 
than  in  the  Form  O.  (In  the  United  States 
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shades  and  shade  holders  have  been  so 
standardized  that  the  light-center  distances 
in  lamps,  that  is,  the  distance  from  the 
base  to  the  light  center  of  the  filament,  are 
made  to  conform  either  to  the  Form  O or 
the  Form  H shade-holder  positions,  where 
the  reflectors  are  scientifically  designed  for 
specified  sizes  of  lamps.) — Form  A holder, 
a 3^4 -in.  holder  with  which  the  reflector  is 
supported  1 V4  Ins.  further  from  the  bead  of 
the  socket  than  with  the  common  old 
standard  3%-in.  holders.— Standard  3^4 -in. 
holders,  used  mainly  for  globes,  the  neck 
of  the  globe  being  supported  about  even 
with  the  mouth  of  the  socket. 

Aside  from  the  foregoing  grouping  as  to 
sizes,  shade  and  globe  holders  may  be 
classified  In  various  ways  as  to  their  con- 
struction. The  oldest  types  of  shade  hold- 
ers employ  a split  collar  that  is  clamped 
around  the  socket  shell  just  above  the  bead 
provided  for  this  purpose.  A threaded  solid 
collar  is  now  much  used;  it  screws  onto  a 
threaded  bead  and  makes  a more  conveni- 
ent, firmer  and  neater  arrangement.  In 
place  of  the  three  screws  most  commonly 
used  to  engage  the  turned  over  edge  of  the 
shade,  globe  or  reflector  neck,  there  are 
now  widely  used  spring  wire  or  other 
clamping  arrangements  that  are  more  con- 
venient and  give  a better  support.  Shade 
holders  that  also  serve  to  cover  the  socket 
are  more  commonly  called  socket  covers 
(sometimes  busks),  and  are  listed  under 
Covers,  socket. 


Manufacturers: 

American  Brass  & Copper  Co.,  138  La 
fayette  St.,  New  York,  N.  Y.  “Amer- 
ican.” . _ 

American  Pin  Co..  The,  Waterbury,  Conn. 
“Ampinco.” 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Arrow  Electric  Co.,  103  Hawthorne  St. 
Hartford.  Conn.  “Uno.” 

Art  Metal  Mfg.  Co.,  The.  Cleveland,  Ohio. 
“Amco."  _ , 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
216  S.  Jefferson  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York.  San  Francisco,  To- 
ronto. Special  types  to  fit  all  condi- 
tions.— Adv. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport.  Conn.  “Bryant,”  “New 
Wrinkle.” 

Chicago  Electric  Products  Co.,  2730  Lin- 
coln Ave..  Chicago,  111.  “Universal  3 
In  1.” 

Dallas  Brass  & Copper  Co..  820  Orleans 
St.,  Chicago,  111.  “Victor.” 

Dayton  Mfg.  Co.,  The,  Dayton,  Ohio. 
“Flex.” 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St..  Montreal.  Que.,  Can. 

Dunlap  Co.,  John,  Carnegie,  Pa.  “Clean- 
e&zy.” 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 

LIGHTOLIER  CO.,  569-71  Broadway, 
New  York,  N.  Y. 

McFaddin  & Co.,  H.  G..  38  Warren  St. 
New  York.  N.  Y.  “Mefco.” 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago.  111. 


NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  advertisement 
on  page  1405.) 

New  York  Lighting  Fixture  Mfg.  Co., 
67-69  Spring  St.,  New  York,  N.  Y. 
Paiste  Co..  H.  T..  Philadelphia,  Pa. 
“Palste.”  (Exclusive  distributor,  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford.  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 
Philadelphia  Electrical  & Mfg.  Co..  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
“Pemco.” 

Plume  & Atwood  Mfg.  Co.,  470  Bank 
St.,  Waterbury,  Conn.  “Simplex,” 
“Plum  wood.” 


STANDARD  ELECTRIC  & MFG.  CO., 
308  First  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

V.  V.  Fittings  Co.,  711  Cherry  St..  Phila- 
delphia, Pa.  “V.V.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.)  . 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklvn.  N.  Y. 


HOLDERS,  SOLDERING  IRON.— A hook  | 
and  rest  for  holding  a soldering  copper 
(iron)  in  position  to  be  heated  by  a blow 
torch  or  bunsen  flame.  These  holders  are 
made  to  fasten  to  the  torch  or  to  stand 
on  the  work  bench.  This  term  is  also  ap- 
plied to  holders  on  which  the  iron  may  be 
rested  to  avoid  burning  the  work  bench 
or  to  keep  the  Iron  clean. 

HOLDERS.  TELEPHONE— See  Brack- 
ets. desk  telephone. 

HOLDERS,  WELDING  ELECTRODE.- 

Holders  for  both  metal  and  carbon  weld- 
ing electrodes  are  similar  in  design  and 
construction,  differing  only  in  the  clamping 
device.  They  both  consist  of  an  insulating 
handle,  a means  of  supporting  the  weld- 
ing cable,  and  a conducting  metallic  clamp 
for  gripping  the  electrode.  A split  clamp 
is  usually  employed  and  it  is  tightened 
by  turning  the  insulated  handle.  Clamps 
for  carbon  electrodes  generally  are  much 
larger  and  heavier  than  for  metal,  as  the 
current  used  is  greater.  The  greater  cur- 
rent generally  makes  it  necessary  to  place 
a shield  on  the  holder  to  protect  the 
welder’s  hand  from  the  heat,  but  these 
shields  are  not  so  necessary  on  the  metal 
electrode  holder. 


Manufacturers: 

Electric  Arc  Cutting  & Welding  Co..  152- 
158  .Teliff  Ave.,  Newark,  N.  J.  “New- 

arc/1 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y.  “Grip-O.” 

Rail  Welding  & Bonding  Co..  2400  Wood- 
land Ave..  Cleveland,  Ohio. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  page*  1395-1402.) 

HOLDFAST. — Trade  name  for  lamp 
guards,  changers,  shades  and  adjustable 
fixture  Joints  manufactured  by  W.  N.  Mat- 
thews & Brother,  Inc.,  2912  Easton  Ave., 
St.  Louis,  Mo. 

HOLD-HEET. — Trade  name  for  electric 
cooking  and  heating  appliances  manufac- 
tured by  the  Russell  Electric  Co.,  140  W. 
Austin  Ave.,  Chicago.  111. 

HOLDTITE.— Trade  name  for  friction 
tape  manufactured  by  the  United  States 
Rubber  Co.,  1790  Broadway,  New  York, 
N.  Y. 

HOLLAND.— Trade  name  for  motor- 
driven  churns  made  by  the  Holland  Mfg. 
Co.,  131*  N.  Wells  St.,  Chicago,  111. 

HOLLAND  MFG.  CO.— 131  N.  Wells  St., 
Chicago,  111.  Manufacturer  of  motor- 
driven  chums.  Business  established  1919. 
Proprietor,  George  W.  Bliss. 

HOLLAND  TROLLEY  SUPPLY  CO.. 
THE.— 1623  E.  43rd  St..  Cleveland.  Ohio. 
Manufacturer  of  trolley  line  equipment. 

HOLLERITH. — Trade  name  for  motor- 
driven  tabulating  machines  manufactured 
by  the  Tabulating  Machine  Co.,  50  Broad 
St.,  New  York,  N.  Y. 

HOLLERITH.— Trade  name  for  electric 
tabulating  and  sorting  machines  manufac- 
tured by  the  International  Business  Ma- 
chines Co.,  Ltd.,  Royce  St.  & Campbell 
Ave.,  West  Toronto,  Ont.,  Can. 

HOLLIS,  R.  E.— 551  N;  Parkslde  Ave., 
Chicago,  111.  Manufacturer  of  electric  dish- 
washers. Business  established  1920.  Presi- 
dent, R.  E.  Hollis. 

HOLLOW-HANDLE  TOOL  8ETS. — A 
hollow  handle  with  a chuck  for  holding 
screw-driver  blades  and  drills  of  various 
sizes,  the  tools  being  carried  within  the 
handle  which  may  be  opened  and  the 
proper  tool  taken  out  as  needed.  They 
are  supplied  with  a wide  variety  of  tools, 
the  outfit  being  well  adapted  to  repair  and 
troublemen’s  kits. 

Manufacturers: 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

Robinson  Co.,  M.  W.,  296  Broadway,  New 
York,  N.  Y.  “Buell “Rollis.” 

HOLLOWSPUN. — Trade  name  for  con- 
crete poles  manufactured  by  the  Massey 
Concrete  Products  Corp.,  122  S.  Michigan 
Ave.,  Chicago,  111. 
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HOLMES.— Trade  name  for*  tree  insu- 
lators made  by  the  High  Tension  Electrical 
Specialty  Co.,  Newton,  Mass. 

HOLMES. — Trade  name  for  electric 
burglar  alarm  systems  manufactured  by 
the  Rhode  Island  Electric  Protective  Co., 

32  Custom  House  St.,  Providence,  R.  I. 

HOLOGRAPH. — Trade  name  for  oxy- 
acetylene  cutting  and  welding  outfits  manu- 
factured by  the  Davis -Bournonville  Co., 
Jersey  City,  N.  J. 

HOLOPHANE  GLASS  CO.,  INC.— 340 
Madison  Ave.,  New  York,  N.  Y.  Manu- 
facturer of  illuminating  glassware.  Gen- 
eral manager.  H.  H.  Thompson;  sales 
manager,  Charles  Franck.  Factory,  New- 
ark. Ohio. 

HOLT  FARM  LIGHT  CO.— Toledo,  Ohio. 
Manufacturer  of  farm  lighting  and  power 
plants.  Business  established  as  the  Auto- 
matic Light  Co.  in  1916.  President  and 
sales  manager,  L.  W.  Holt;  vice-president. 

S.  H.  Humphrey;  secretary  and  treasurer, 
H.  K.  Greenman. 

HOLTZ  ELECTROSTATIC  MACHINE.— 
A machine  invented  by  Wilhelm  Holtz  in 
1866  for  producing  high -potential  elec- 
tricity by  continuous  electrostatic  induc- 
tion. It  consists  of  two  upright  circular 
plates  of  glass  having  their  faces  sepa- 
rated by  a small  air  space.  One  plate, 
usually  the  larger  of  the  two,  is  fixed.  It 
has  two  openings  or  apertures  to  which  lye 
glued  strips  of  paper  which  act  as  arma- 
tures. The  smaller  plate  is  rotated  at  a 
fairly  high  speed  and  metallic  combs  or 
brushes  collect  the  electricity  formed  by 
induction  from  the  armatures.  It  is  useful 
for  laboratory  and  demonstration  purposes 
only  and,  as  with  all  electrostatic  machines, 
has  been  replaced  by  generators.  Also  see 
Electrostatic  machines. 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE. — Boston,  Mass.  Manufacturer  of 
motors,  generators,  motor-generators,  elec- 
trical signaling  apparatus,  telephones  and 
telephone  accessories,  etc.  Business  estab- 
lished 1875.  President,  C.  W.  Holfzer; 
vice-president,  E.  R.  Harding;  secretary 
and  treasurer,  W.  S.  Kemp;  sales  man- 
ager (Motors),  W.  E.  Haseltine;  sales 
manager  (Sundries),  T.  W.  Ness.  Main 
office,  125  Amory  St.,  Boston,  Mass.  Fac- 
tories, Boston,  Mass.,  and  Chicago.  111. 
Branch  offices,  6161  S.  State  St.,  Chicago, 
111.;  101  Park  Ave.,  New  York,  N.  Y.;  1104 
Union  Trust  Bldg.,  Baltimore,  Md.;  Phila- 
delphia, Pa.;  Detroit,  Mich.;  Minneapolis, 
Minn.;  St.  Louis,  Mo.  Sales  representa- 
tives, Blttman  & Battee,  Inc.,  San  Fran- 
cisco, Cal. 

HOLWICK,  B.  C.— Canton,  Ohio.  Manu- 
facturer of  electric  coffee  grinders  and 
meat  choppers. 

HOLZ  & CO.,  LTD.— 18  Madison  Ave., 
New  York,  N.  Y.  Manufacturer  of 
cathodes,  magnets  and  magnetic  testing 
apparatus. 

HOME. — Trade  name  for  medical  bat- 
teries manufactured  by  J.  H.  Bunnell  & 
Co..  32  Park  PI..  New  York,  N.  Y. 

HOME. — Trade  name  for  electrothera- 
peutic  apparatus  manufactured  by  the 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

HOME  BATTERY.— Trade  name  for  elec- 
trotherapeutic  apparatus  manufactured  by 
Adon  Products,  Inc.,  516  5th  Ave.,  New 
York,  N.  Y. 

HOME  LAUNDRY.— Trade  name  for 
electric  washing  machine  manufactured  by 
the  Haag  Bros.  Co.,  Peoria.  111. 

HOME  LIGHT  CO.  OF  AMERICA.— 2120 
Harrison  Ave.,  New  York,  N.  Y.  Manu- 
facturer of  portable  electric  lamps. 

HOME  MODEL— Trade  name  for  elec- 
tric washing  machines  manufactured  by  the 
Miller  Mfg.  Co..  Meyersdale,  Pa. 

HOME  STATION  AND  BATTERY,  TEL- 
EGRAPH.— In  a telegraph  system  the  sta- 
tion from  which  a telegraph  message  is 
sent  is  called  the  home  station.  The  bat- 
tery at  this  station  is  also  referred  to 
as  the  home  battery. 

HOME  UTILITIES  CO.— 320-326  N.  May 
St.,  Chicago,  111.  Manufacturer  of  electric 
washing  machines.  Business  established 
1918.  President  and  treasurer,  J.  J. 
Negrescou;  vice-president,  J.  Barcal;  sec- 
retary, J.  Tlapa. 

HOM ELITE. — Trade  name  for  farm  light- 
ing plant  manufactured  by  the  Simms 
Magneto  Corp.,  East  Orange,  N.  J. 

HOMER  COMMUTATOR  CO.,  THE.— 
4748  Hough  Ave.,  N.  E.  Cleveland,  Ohio. 
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Manufacturer  of  commutators.  President, 
J.  R.  Kraus;  vice-president  and  treasurer, 
Fred  J.  Baird:  secretary  and  general  man- 
ager, C.  B.  Keck. 

HOMESTEAD  VALVE  MFQ.  CO.— 134 
6th  Ave.,  Homestead,  Pa.  Manufacturer 
of  valves.  Business  established  1892. 
President,  J.  E.  Roth;  vice-president,  B.  F. 
Schuchman;  secretary  and  treasurer.  W.  R. 
Schuchman;  sales  manager,  S.  Fink. 

HOMMEL  A CO.,  LUDWIG.— Pittsburgh, 
Pa.  Manufacturers  of  industrial  lighting 
units  and  microscopic  illuminators.  Busi- 
ness established  1906.  President,  Ludwig 
Hommel;  vice-president,  Charles  A.  Swartz; 
secretary  and  treasurer,,  J.  R.  Newman. 
Main  office  and  factory.  *530-534  Fernando 
St.,  Pittsburgh,  Pa.  Branch  office,  Electric 
Bldg.,  Cleveland,  Ohio. 

HOMMEL-LITE.— Trade  name  for  Indus- 
trial lighting  units  and  reflectors  manu- 
factured by  Ludwig  Hommel  & Co.,  630- 
634  Fernando  St.,  Pittsburgh,  Pa. 

HOMOGENEOUS  CONDUCTOR  AND 
DIELECTRIC. — A conductor  that  has  uni- 
form conducting  power  in  all  directions,  or 
a dielectric  that  Is  an  equally  good  insu- 
lator or  nonconductor  in  all  directions. 

HONEY  COMB. — Trade  name  for  tuning 
coils  manufactured  by  the  De  Forest  Ra- 
dio Telephone  & Telegraph  Co.,  1416  Sedg- 
Avick  Ave.,  New  York,  N.  Y.,  and  Lee 
DeForest,  Inc.,  451  3rd  St„  San  Francisco, 
Cal. 

HONEYWELL  HEATING  SPECIALTIES 

CO. — Wabash.  Ind.  Manufacturer  of  tem- 
perature regulators  and  thermostats.  Bus- 
iness established  1916.  President  and  gen- 
eral manager,  M.  C.  Honeywell;  vice-presi- 
dent, O.  L.  Honeywell;  secretary  and 
treasurer,  W.  L.  Huff. 

HOO  HOO. — Trade  name  for  babbitt 
metal  manufactured  by  the  More-Jones 
Brass  & Metal  Co.,  3132-44  N.  Broadway. 
Sj.  Louis,  Mo. 

HOODETTE. — Trade  name  for  show  case 
lighting  reflector  manufactured  by  the  Na- 
tional X-Ray  Reflector  Co.,  235  W.  Jackson 
Blvd.,  Chicago,  111. 

HOODS,  OUTLET.— Iron  fittings  for  at- 
tachment to  service  boxes  and  through 
which  wires  are  brought  out  and  Into  con- 
duit threaded  and  turned  into  the  fitting. 
Made  In  straight- way,  right  and  left- 
handed,  and  back-connected  patterns. 

Manufacturers: 

CROUSE-HINDS  CO.,  Wolf  & 7th  Sts., 
North,  Syracuse,  N.  Y.  "Condulet." 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence,  R.  I. 

HOODS,  STREET.— See  Streethoods. 

HOOK’ER  TO  YER  BULB. — Traci e name 
for  radio  tuners  manufactured  by  Tresco, 
1201  Kahl  Bldg.,  Davenport,  Iowa. 

HOOK  SWITCH.— In  a telephone  set.  the 
switch  operated  by  the  yoke  upon  which 
the  receiver  Is  hung.  See  Switches,  tele- 
phone, hook,  etc. 

HOOKER  ELECTROCHEMICAL  CO- 

26  Pine  St..  New  York,  N.  Y.  Manufac- 
turer of  chemicals. 

HOOKS,  CABLE  RACK.— See  Racks  and 
hooks,  cable. 

HOOKS,  CARRYING  OR  LUG.— These 
hooks  are  used  for  carrying  poles  used  In 
line  construction,  two  men  being  at  each 
end  of  the  pole.  The  tool  is  a bar  to 
which  is  fastened  a pair  of  tong-like  hooks 
which  grasp  the  pole  when  the  hook  bar 
is  lifted,  being  simply  a device  to  allow 
two  men  one  at  each  end  of  the.  bar  to 
obtain  a convenient  hold  on  the  pole. 
They  are  also  used  for  handling  ties  and 
heavy  timbers. 

Manufacturers: 

Dicke  Tool  Co.,  The,  Downers  Grove,  111. 

HERBST,  PAUL  W..  Chicago,  111.  We 
make  all  standard  patterns.  See  dis- 
play advertisement  on  page  1258. — Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

OSHKOSH  MFG.  CO..  Oshkosh,  Wis. 
“Oshkosh."  (See  display  advertisement 
on  page  1253.) 

HOOKS,  CHANDELIER  AND  FIXTURE. 

— See  Fixture  fittings  and  parts. 

HOOKS,  GUY. — These  are  hooks  used 
for  supporting  guy  wires.  They  are  us- 
ually made  of  one  piece  of  iron  forged  to 


form  a hook  and  spike  to  be  driven  Into 
the  pole  or  supporting  wall. 

Manufacturers: 

HALLETT  IRON  WORKS.  Harvey,  111. 
"Hallett."  (See  display  advertisement 
on  page  1254.) 

HUBBARD  ft  CO.,  6301  Butler  St.,  Pitts- 
burgh. Pa.  '‘Hubbard." 

Joslyn  Mfg,  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Mar- 
chand." 

Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

HOOKS,  INSULATING.— Pigtail  hooks 
-with  screw  ends  or  equivalent,  covered 
with  an  insulating  sleeving  or  enamel  coat- 
ing designed  for  supporting  telephone  or 
other  signal  wires  on  walls,  ceilings, 
bracket  arms,  poles,  etc.  Also  a two-piece 
hook,  a hook  piece  and  a nipple  insulated 
from  each  other,  used  in  supporting  fans, 
fixtures,  etc. 

Manufacturers: 

Faries  Mfg.  Co.,  Decatur.  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

MACALLEN  CO..  THE.  16  Macallen  St., 
Boston,  Mass. 

HOOKS.  PIPE  AND  CONDUIT.— Hooks 
for  fastening  pipe  or  conduit  to  walls  of 
any  kind.  The  hooks  usrtd  for  hanging 
pipe  are  usually  made  of  galvanized  or 
wrought  iron  in  various  shapes,  round, 
square,  sickle-shaped,  or  a hinged  band 
form  and  are  designed  to  be  driven  or 
set  in  the  wall  during  construction.  The 
conduit  hooks  are  usually  made  of  iron 
bent  Into  a simple  hook  form.  They  are 
sometimes  fastened  in  the  wall  by  an  ex- 
pansion bolt. 

Manufacturers: 


Becker  Electric  Works,  3055  Lincoln  Ave.. 
Chicago.  111. 

Berger  Bros.  Co.,  229-237  Arch  St., 
Philadelphia,  Pa. 

Chicago  Expansion  Bolt  Co..  324  W. 
Washington  St.,  Chicago,  111. 

McAvity  ft  Sons,  Ltd..  T.,  King  St..  St. 
John.  N.  B.,  Can. 

HOPPES.— Trade  name  for  laboratory 
standard  Wheatstone  bridges  manufactured 
by  the  Leeds  & Northrup  Co.,  4901  Stenton 
Ave.,  Philadelphia,  Pa. 

HOOSIER. — Trade  name  for  electric 
pumps  and  automatic  controllers  made  by 
the  Flint  ft  Walling  Mfg.  Co.,  Kendallville, 
Ind. 

HOOSIER. — Trade  name  for  electric 
drills  and  boring  machines  manufactured 
by  the  Hoosier  Drilling  Machine  Co.. 
Goshen,  Ind. 


HOOSIER  DRILLING  MACHINE  CO.— 
E.  Madison  St.,  Goshen,  Ind.  Manufacturer 
of  motor-driven  drilling  and  boring  ma- 
chines. President.  B.  F.  Deahl;  vice- 
president.  C.  R.  Newell;  secretary,  C.  C 
Newell;  treasurer,  William  Mutschler. 


nuuvfc.ro,  uw fcros.  RENTSCHLER  CO.. 
THE.— Hamilton,  Ohio.  Manufacturer  of 
gas  and  steam  engines.  Business  estab- 
lished 1845.  President.  G.  A.  Rentschler. 
Sr.,  vice-president,  W.  B.  Mayo;  secretary, 
treasurer  and  general  manager,  Gordon  S. 
Rentschler;  sales  manager.  G.  A.  Hepke. 
Main  office  and  factory,  Hamilton.  Ohio. 
Branch  offices,  430  Central  Savings  ft  Trust 
Bldg.,  Akron,  Ohio:  1608  Candler  Bldg., 
Atlanta,  Ga.;  141  Milk  St..  Boston.  Mass.: 
1127  Marquette  Bldg..  Chicago,  111.;  425 
Chronicle  Bldg.,  Houston.  Tex.;  39-41  Cort- 
'landt  St..  New  York.  N.  Y.;  2128  Land  Title 
Bldg..  Philadelphia.  Pa.;  1601  Arrott  Bldg.. 
Pittsburgh,  Pa.;  1105  Chemical  Bldg.,  St. 
Louis,  Mo.  Sales  representatives,  W.  H 
Taylor  Engineering  Co.,  Allentown.  Pa.: 
Stearns-Rogers  Mfg.  Co.,  Denver.  Colo.; 
San  Antonio  Machine  ft  Supply  Co.,  San 
Antonio.  Tex.;  Charles  C.  Moore  ft  Co.. 
San  Francisco,  Cal.;  R.  B.  Whiteacre  ft 
Co.,  St.  Paul,  Minn. 


MUQVfcN  SERVICE,  INC.— New  York, 
N.  Y.  Manufacturer  of  electrically  oper- 
ated typewriters.  Business  established 
1916.  President  and  treasurer,  Paul  M. 
Hooven;  secretary,  M.  T.  Hooven;  sales 
manager,  Raymond  Crane.  Main  office,  117 
W.  46th  St..  New  York,  N.  Y.  Factory, 
Hamilton,  Ohio.  Branch  offices,  Washing- 
ton, D.  C.;  Philadelphia,  Pa.:  Atlanta.  Ga.; 
Pittsburgh.  Pa.:  Cincinnati,  Ohio;  Chicago. 
111.;  Detroit,  Mich.;  San  FYancisco,  Cal.; 
Montreal,  Que.,  Can. 


HOOVER  SUCTION  SWEEPER  CO., 
THE. — North  Canton,  Ohio.  Manufacturer 
of  electric  vacuum  cleaners.  President  and 
treasurer,  W.  H.  Hoover;  vice-president, 
H.  W.  Hoover;  secretary,  H.  C.  Price. 
Main  office,  North  Canton,  Ohio.  Factories, 
North  Canton,  Ohio,  and  Hamilton,  Ont, 
Can.  Branch  offices,  Philadelphia,  Pa.; 
Pittsburgh,  Pa.;  Washington,  D.  C.;  Kan- 
sas City,  Mo.;  San  Francisco,  Cal.;  Char- 
lotte, N.  C.;  Oklahoma  Citv,  Okla.;  8t. 
Louis,  Mo.;  Canton,  Ohio;  Cleveland,  Ohio; 
Dallas,  Tex.;  Chicago,  111.;  Boston,  Mass.; 
New  York,  N.  Y.;  Hamilton,  Ont.,  Can. 

HOPE  FORGE  A MACHINE  CO„  THE. 
— Mount  Vernon,  Ohio.  Manufacturer  of 
gas  engines  and  motor-driven  air  com- 
pressors. 

HOPE  WEBBING  CO. — Providence,  R.  I. 
Manufacturer  of  insulating  tapes,  sleev- 
ings,  etc.  Business  established  1883.  Pres- 
ident. Joseph  B.  McIntyre;  vice-president, 
Charles  A.  Horton;  secretary,  A.  A.  Tucker; 
treasurer,  C.  C.  Marshall;  general  manager, 
C.  A.  Horton;  sales  manager,  C.  P.  Roundy. 
Main  office.  Providence.  R.  I.  Factory, 
Pawtucket.  R.  I.  Branch  offices,  381  4th 
£.ve-  New  York  N.  Y.;  608  S.  Dearborn 
St.,  Chicago,  111.  Sales  representatives, 
Clapp  ft  LaMoree.  Los  Angeles.  Cal.;  Con- 
sumers  Rubber  Co.,  Cleveland,  Ohio;  Mitch - 
ell-Rand  Mfg.  Co.,  New  York,  N.  Y.;  T.  C. 
White  Electrical  Supply  Co.,  St.  Louis,  Mo! 

"OP5WELlr  INSULATION  A MFQ.  CO., 
1 NC  — Hopewell,  Va.  Manufacturer  of  in- 
sulators, telephone  mouthpieces,  receivers 
insulator  pins,  pliers,  sockets. 
^ldldJ"8U^ion'  etc*  Business  estab- 
lished 1920.  ITesident  and  general  man- 
ager, S.  S.  Sonneborn;  vice-president,  E A 
Spengeman;  secretary,  Christopher  Branda! 

PLHa°mPxPE^  C°AL  AND  A8H»  POWER 
These  hoppers  are  funnel-shaped 
compartments  generally,  in  which  coal  or 
£fiLare#  relatively  short  time,  the 

former  for  feeding  to  the;  furnaces,  and  the 
latter  into  cars  or  trucks.  Hoppers  differ 
from  bunkers  In  that  they  are  smaller  and 
F*  ^ed-ch,efly  ^ feeding  the  material 
into  the  furnace  or  other  receptacle,  while 
bunkers  are  used  for  storage  as  well.  In 
power  plants  they  may  be  either  fixed  or 
movable,  depending  on  their,  function.  The 
coal  for  the  furnaces  is  placed  in  the  fixed 
hoppers  which  feed  it  to  the  grates  In 
spouts  or  closed  pipes.  Hoppers  for  this 
purpose  are  generally  made  of  sheet  steel 
and  are  sometimes  reinforced  with  renew- 
able wearing  plates  at  points  where  the 
abrasion  is  most  severe.  Ash  hoppers  are 
also  of  fixed  or  stationary  construction. 
They  are  generally  made  of  steel  and  lined 
with  brick  or  concrete  or  else  made  en- 
tirely of  reinforced  concrete.  Ash  hoppers 
are  often  cylindrical  with  a funnel  bottom. 

Movable  hoppers  are  used  in  connection 
with  weighing  apparatus.  These  hoppers, 
carried  on  knife-edge  supports,  are  used 
to  operate  standard  beam  scales.  The  coal 
is  received  from  the  crusher  in  a continu- 
ous flow  in  one  hopper,  while  another  hop- 
per Is  being  weighed  and  tripped,  and  then 
the  coal  is  diverted  Into  the  other  hopper, 
while  the  first  is  being  weighed.  Auto- 
matic scales  which  Include  hoppers  are  also 
used  In  some  cases. 

Track  hoppers  are  another  form  used  in 
power  plants  where  the  coal  is  delivered  by 
rail.  The  cars  are  run  In  on  a track  over 
the  hopper,  the  track  being  supported  on 
I-beams  usually.  When  bottom  or  side- 
dump  cars  are  used,  the  coal  ,may  be 
dumped  directly  Into  the  hopper,  or  in 
other  cases  shoveled  Into  them.  From  the 
hopper  the  coal  is  generally  dropped  into 
a bucket  or  other  conveyor  that  takes  It 
to  the  bunkers  over  the  boilers. 

Manufacturers: 

AMERICAN  BRIDGE  CO..  30  Church  St.. 
New  York,  N.  Y.  (See  display  adver- 
tisement on  page  1267.) 

Beaumont  Co.,  Inc.,  R.  H.,  315-19  Arch 
St..  Philadelphia,  Pa. 

Conveyors’  Corp.  of  America,  826  W. 
Madison  St..  Chicago,  111. 

Green  Engineering  Co.,  East  Chicago. 
Ind. 

LINK-BELT  CO.,  329  W.  39th  St..  Chi- 
cago, m. 

HOPPES  MFG.  CO.,  THE.— Belmont  ft 
Larch  Sts.,  Springfield,  Ohio.  Manufac- 
turer of  feed  water  heaters,  meters  and 
purifiers,  oil  and  steam  separators,  etc. 
President,  J.  J.  Hoppes;  vice-president,  J. 
F.  Ware;  secretary  and  treasurer,  G.  Cob- 
lentz. 

HORIZONTAL  CANDLEPOWER. — T h e 
luminous  intensity,  measured  in  candle- 
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power,  emitted  by  a lamp  in  the  direction 
of  a horizontal  line  passing  through  the 
luminous  center  of  the  lamp.  Since  the 
candlepower  m*y  vary  In  different  horizon- 
tal directions,  it  is  customary  to  determine 
the  average  or  mean  horizontal  candle- 
power,  which  is  found  by  measuring  the 
horizontal  intensity  when  the  lamp  is 
rotated  on  its  vertical  axis.  The  abbrevia- 
tion for  mean  horizontal  candlepower  is 
mhc. 

HORIZONTAL  COMPONENT  OF 
EARTH'S  MAGNETISM.— The  intensity  of 
the  earth's  magnetic  force  which  acts  in 
a horizontal  direction.  This  component  is 
measured  in  gausses. 

HORIZONTAL  ILLUMINATION. — T h e 
illumination  that  falls  on  a horizontal  plane 
as  measured  in  foot-candles  or  other  il- 
lumination units.  This  is  the  illumination 
value  most  commonly  stated  and  gives  a 
fair  idea  of  the  suitability  of  the  lighting 
provided  for  reading,  writing,  drafting  and 
other  close  visual  work  on  flat*  horizontal 
surfaces.  For  some  purposes  the  vertical 
illumination  is  much  more  important  than 
the  horizontal,  however,  as  for  an  art  gal- 
lery or  wall  sign;  in  such  cases  a high 
horizontal  illumination  with  low  vertical  il- 
lumination would  be  worthless.  For  most 
purposes  both  these  illuminations  are  im- 
portant, varying  in  their  relative  impor- 
tance somewhat  with  the  purpose  in  view. 
Also  see  Illumination. 

HORN  A BRANNEN  MFG.  CO.— 427-433 
N.  Broad  St.,  Philadelphia,  Pa.  Manufac- 
turer of  lighting  fixtures. 

HORN  FIBER.— See  Fiber. 

HORN  POSTING  SIGN  SYSTEM,  W.  J. 
—20  N.  5th  St.,  Springfield.  111.  Manufac- 
turer of  electric  signs.  President  and  gen- 
eral manager,  W.  J.  Horn;  vice-president, 
W.  F.  Kessberger;  secretary  and  treasurer, 
W.  E.  Coleman. 

HORNGAP  ARRESTERS.— See  Arrest- 
ers, lightning,  horngap. 

HORNGAP  SWITCHES.— See  Switches, 
air  break,  high-tension  pole  top  and  out- 
door substation. 


nals  in  noisy  factories  and  large  industrial 
plants. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 

Toronto.  Benjamin  industrial  signals 

have  a peculiar  penetrating  tone  pitch 
which*  makes  them  a most  effective 

form  of  audible 
signal  for  in- 
dustrial use. 
The  fastest  code 
signaling  is 
readily  obtained. 
They  cost  less 
than  a good  bell 
and  mainte- 
nance cost  is 
lower.  Made  for  a-c.  or  d-c.  circuit  at 
any  voltage  up  to  250  and  for  outdoor 
or  indoor  use. — Adv. 

Brach  Mfg.  Co..  L.  S..  127-129  Sussex 
Ave.,  Newark.  N.  J.  “R.  S.  K." 

HOLTZER-CABOT  ELECTRIC  CO.,  The, 
125  Amory  St.,  Boston,  Mass.  “Re- 
acto.” 

KLAXON  CO.,  Newark,  N.  J. 

Russell  Electric  Co.,  Danbury,  Conn.  "A. 
C.“,  “Saxon.” 

Schwarze  Electric  Co..  E.  Church  St., 
Adrian,  Mich. 

Slreno  Co.,  The,  18-20  Rose  St.,  New 
York,  N.  Y.  “Slreno." 

HORNS,  ELECTRIC,  FIRE-ALARM 
AND  MISCELLANEOUS.— Horns  of  this 
sort  are  constructed  and  operated  In  a 
manner  similar  to  factory  electric  horns, 
their  u l.uwever,  being  confined  chiefly 
to  alarms  of  fire.  They  are  largely  used  in 
electrically  controlled  fire-alarm  systems  in 
large  industrial  plants  and  institutions,  and 
to  some  extent  in  small  towns  foY  burglar 
and  fire  alarms,  also  for  telltale  warnings 
on  tanks  or  pressure  systems,  and  mis- 
cellaneous call  signal  purposes  wherever  a 
loud  and  penetrating  signal  is  desired. 


Industrial  Signal 


HORNS,  ELECTRIC,  AUTOMOBILE.— 
Horns  for  use  in  signaling  on  automobiles 
are  of  several  types.  One  type  Is  operated 
by  a small  battery  motor  concealed  with- 
in the  drum  of  the  horn.  The  motor  has  a 
ratchet  flywheel  on  its  shaft.  The  passing 
of  the  ratchet  over  a small  pin  causes  the 
pin  to  tap  a diaphragm  similar  to  those 
used  in  the  telephone  and  the  result  is  a 
shriek.  A second  type  operates  on  the 
principle  of  the  electric  bell,  the  vibrating 
armature  striking  the  diaphragm  pin.  Elec- 
tric horns  are  the  most  common  types  of 
automobile  horns  now  in  use.  They  are 
usually  made  for  6 or  12  volts  fed  from 
the  ignition,  lighting  and  starting  battery. 


Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111.  “Samson,"  “Samson  Jr., 
“Victor.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago  111. 
(See  display  adv.  on  pages  1231-1234.) 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 


Crescent  Mfg.  Co.,  129  Reade  St.,  New 
York,  N.  Y.  “Crescent.” 

E.  A.  Laboratories,  Inc.,  Myrtle  Ave.  & 
Spencer  St.,  Brooklyn,  N.  Y.  “E.  A.", 
“Newtone." 

FITZGERALD  MFG.  CO.,  THE,  Torring- 
ton.  Conn.  “Clero." 

Heinze  Electric  Co.,  Lowell,  Mass. 
"Heco.” 


KLAXON  CO..  Newark,  N.  J. 

North  Blast  Electric  Co.,  Rochester,  N.  Y. 
"North  East." 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111.  “Hi-Lo." 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian.  Mich. 

Sireno  Co.,  The,  18-20  Rose  St.,  New 
York,  N.  Y.  “Sireno.” 

Sparks- Withington  Co.,  The.  Jackson, 
Mich.  “Sparton." 

Stewart- Warner  Speedometer  Corp.,  1828 
Diversey  Pkwy.,  Chicago.  111.  “Stew- 
art." 

HORN8,  ELECTRIC,  FACTORY.— Most 
of  the  electric  horns  used  in  factories  are 
constructed  so  that  a motor  turns  a ratchet 
within  the  horn  drum  and  causes  a pin  or 
button  to  vibrate  a diaphragm.  Horns 
having  a buzzer  tone  often  have  the  dia- 
phragm actuated  by  the  vibrating  arma- 
ture of  an  electromagnet  in  a manner 
similar  to  an  electric  bell.  They  give  a 
loud  and  penetrating  tone  and  are  much 
used  for  starting,  stopping  and  other  sig- 


Manufacturers: 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren  St.,  Chicago.  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York, 
San  Francisco. 
fk  The  Benjamin 
H ft  fire  signals  are 

excellent  de- 
vices  for  munic- 
hV  ^ ipal  or  industrial 

fire  signals. 
They  have  great 
volume  of  tone 
and  are  instant- 
ly responsive  to  electric  current  im- 
pulse.— Adv. 

Brach  Mfg.  Co.,  L.  S..  127-129  Sussex 
Ave.,  Newark,  N.  J.  “R.  S.  K.” 

Electrical  Automatic  Appliance  Co.,  The, 
1749-61  Arapahoe  St.,  Denver,  Colo. 

Gamewell  Fire  Alarm  Telegraph  Co., 
The,  Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Armory  St.,  Boston,  Mass. 


Fire  Signal 


KLAXON  CO..  Newark,  N.  J. 

Russell  Electric  Oo.,  Danbury,  Conn. 

"Rapid  Fire,”  “Russell- Hammer” 
SAMSON  ELECTRIC  CO.  Canton,  Mass. 
Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Sireno  Co,-  The,  18-20  Rose  St.,  New 
York,  N.  Y.  “Sireno." 


HORRY  FURNACE. — An  electric  furnace 
for  the  production  of  calcium  carbide,  in 
which  the  carbide  is  obtained  continuously 
in  block  form.  The  furnace  is  built  up 
around  a horizontal  rotating  drum  and  be- 
tween two  end  disks,  the  fourth  side  of 
the  box  being  made  up  of  segments  which 
can  be  bolted  to  the  edges  of  the  two 
disks.  Above  one  side  of  this  ring-shaped 
container  is  a vertical  electrode  compart- 
ment and  feed  hopper.  As  the  carbide  col- 
lects under  the  electrodes  the  furnace  is 
rotated  about  the  axis  of  the  horizontal 
drum,  carrying  th£  carbide  down  under  the 
drum  and  up  on  the  other  side,  where  the 
outer  segments  are  taken  off  and  the  car- 
bide removed,  the  segments  being  put  back 
in  place  again  as  rapidly  as  there  is  room 
for  one  below  the  feed  hopper. 


HORSE  CLIPPERS. — See  Clippers,  horse, 
motor-driven. 

HORSE  HEAD. — Trade  name  for  zinc 
strips,  plates  and  slabs  made  by  the  New 
Jersey  Zinc  Co.,  160  Front  St.,  New  York, 
N.  Y. 


HORSEPOWER. — The  common  unit  of 
mechanical  power.  A horsepower  is  the 
rate  of  doing  550  foot-pounds  of  work  per 
second,  or  33,000  foot-pounds  per  minute. 
One  horsepower  is  approximately  equal  to 
746  watts. 

HORSEPOWER-HOUR. — A horsepower- 
hour  is  a unit  of  mechanical  work  or 
energy  often  used.  It  is  the  work  done  in 
one  hour  when  the  power  or  rate  of  doing 
work  is  uniformly  one  horsepower.  A 
horsepower-hour  is  thus  equal  to  198,009 
foot-pound-seconds,  or  2,685.600  joules,  or 
0.746  kilowatt-hour.  The  preferred  abbre- 
viation Is  hp-hr. 

HORSESHOE  MAGNET.— This  is  a 
permanent  magnet  in  a form  resembling  a 
horseshoe  so  as  to  bring  the  poles  com- 
paratively close  together.  An  iron  “keeper” 
or  armature  is  usually  placed  against  both 
poles  when  the  magnet  is  not  ift  use  as 
this  helps  retain  the  magnet’s  strength. 
Electromagnets  are  also  made  in  horseshoe 
form  in  many  cases. 

HORTON  MFG.  CO.— Fort  Wayne,  Ind. 
Manufacturer  of  electric  washing  and  iron- 
ing machines.  Business  establishd  1871. 
President  and  general  manager,  J.  C. 
Peters;  vice-president,  A.  H.  Peters;  sec- 
retary, W.  F.  Peters;  treasurer,  F.  C. 
Peters;  sales  manager  (Washing  Machine 
Dept.),  F.  C.  Peters;  sales  manager  (Iron- 
ing Machine  Dept.),  A.  C.  Richard. 

HOSE,  ARMORED  FLEXIBLE,  FOR 
STEAM  AND  COMPRESSED  AIR.  — 
Flexible  metal  hose  is  largely  used  where 
a very  strong  hose  is  desired,  either  be- 
cause of  high  pressure  or  to  prevent  wear 
which  occurs  when  the  hose  must  be  sub- 
jected to  abuse,  such  as  kinking,  dragging 
over  rough  floors,  or  being  run  over  by 
trucks,  etc.  The  construction  of  such  hose 
is  suited  to  its  purpose.  For  the  highest 
pressures  it  has  a metal  inner  body  or 
“core,”  which  is  a helix  wound  from  one 
continuous  flat  strip  of  metal.  Around 
this  core  is  a layer  ol  rubber  to  prevent 
leakage,  then  a layer  of  woven  wire,  asbes- 
tos or  cotton,  and  finally  the  outside  layer, 
a winding  of  wire  to  protect  the  hose  from 
external  injury.  For  less  rigid  require- 
ments the  hose  has  fewer  layers,  such  as  a 
layer  of  rubber  covered  by  a layer  of 
wound  wire.  For  carrying  acid  they  are 
made  with  a core  of  acid-resisting  metal. 

Manufactuers: 

Breeze  Metal  Hose  Mfg.  Co..  22  Calumet 
St.,  Newark,  N.  J.  “Fle-X-Met.” 

Pennsylvania  Flexible  Metallic  Tubing 
CO.,  Broad  & Race  Sts.,  Philadelphia. 
Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  advertisement  on  pages  1306- 
1307.) 

Voorhees  Rubber  Mfg.  Co.,  20-56  Bost- 
wick  Ave.,  Jersey  City,  N.  J. 

HOSKINS  MFG.  CO. — Detroit,  Mich.  Man- 
ufacturer of  electric  furnaces,  pyrometers 
and  resistance  materials.  President, 
Hiram  Walker.  Jr.;  vice-president,  W.  W. 
Talman;  secretary  and  treasurer,  T.  A 
Langan;  general  manager,  A.  L.  Marsh; 
sales  manager,  W.  D.  Little.  Main  office 
and  factory,  Lawton  & Buchanan  Sts..  De- 
troit, Mich.  Branch  offices.  Grand  Central 
Terminal,  New  York,  N.  Y.;  Tremont 
Bldg.,  Boston,  Mass.;  Oliver  Bldp.,  Pitts- 
burgh, Pa.  Sloan  Bldg.,  Cleveland.  Ohio; 
Otis  Bldg.,  Chicago,  111. 

HOSPITAL  ANNUNCIATORS.— See  An- 
nunciators, hospital. 

HOSPITAL,  NURSES'  AND  DOCTORS' 
CALL  SYSTEMS. — See  signaling  systems, 
hospital,  nurses’  and  doctors’. 

HOSPITAL  OPERATING-ROOM  FIX- 
TURES.—See  Fixtures,  lighting,  operat- 
ing room  and  othqr  hospital. 

HOSPITAL  SUPPLY  CO..  THE.— 157  X 
23rd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  sterilizers,  incubators,  cen- 
trifuges, resuscitating  apparatus  and  other 
surgical  supplies  and  hospital  equipment. 
Business  established  1905.  President,  L.  L. 
Watters;  sales  manager,  A.  Graupe. 

HOT  BLAST. — Trade  name  for  blow 
torches  and  brazers  manufactured  by  the 
Turner  Brass  Works,  Sycamore,  111. 

HOT  CLOSETS. — See  Warmers,  plate  or 
dish;  Warmers,  food  or  roll. 

HOT- FLO. — Trade  name  for  electric 
water  heaters  manufactured  by  the  Hot- 
Flo  Faucet  Corp.,  1400  Broadway,  New 
York,  N.  Y. 

HOT- FLO  FAUCET  CORP.— 1400  Broad- 
way, New  York,  N.  Y.  Manufacturer  of 
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electric  water  heaters.  Business  estab- 
lished 1918.  President,  Arthur  Prantzen; 
secretary.  Henry  Prantzen;  general  man- 
ager, Leo.  E.  Ostro.  Factory,  Hartford, 
Conn. 


HOT- FLOW. — Trade  name  for  water 
softening  and  filtration  apparatus  man- 
ufactured by  the  International  Filter  Co., 
1st  National  Bank  Bldg.,  Chicago,  111. 

HOT-O-MIX. — Trade  name  for  electric 
heaters  for  beverage  mixers  manufactured 
by  ^the  ^Calorex  Corp.,  10  W.  23rd  St.,  New 

HOT  PLATES. — See  Plates,  hot,  house- 
hold and  portable:  Plates,  hot,  miscellan- 
eous. 


HOT  QUICK. — Trade  name  for  electric 
water  heater  manufactured  by  the  Mabey 
Electric  & Mfg.  Co.,  968  Ft.  Wayne  Ave., 
Indianapolis,  Ind. 

HOT-STUFF. — Trade  name  for  refrac- 
tories for  boiler  furnace  linings,  etc.  man- 
ufactured bv  the  Bird-Archer  Co.,  90  West 
St..  New  York,  N.  Y. 

HOT  WELL. — When  a steam  engine  or 
turbine  is  operated  condensing,  the  con- 
densed steam  is  collected  in  the  bottom 
of  the  condenser  or  in  a separate  well, 
known  as  the  “hot  well.*'  From  here  it 
is  usually  pumped  by  the  “hot  well  pump" 
to  the  feed-water  heater  or  returned 
directly  to  the  boiler  without  further  heat- 
ing. Its  temperature  is  generally  from 
110*  F.  to  130*  F. 

HOT-WIRE  INSTRUMENTS.— See  under 
Instruments,  electrical  measuring. 

HOTEL  ANNUNCIATOR8. — See  An- 

nunciators. hotel. 


HOTPOINT.— Trade  name  Jor  electric 
heating,  cooking  and  labor-saving  ap- 
pliances manufactured  by  the  Edison 
Electric  Appliance  Co.,  Inc.,  5660  W.  Tay- 
lor St.,  Chicago,  111.,  and  Canadian  Edison 
Appliance  Co.,  Ltd.,  Downie  St.,  Stratford, 
Ont,  Can. 

HOTTEST  8POT  TEMPERATURES.— 
The  operation  of  electrical  machinery  is 
in  general  limited  by  the  temperatures  of 
which  the  insulation  and  other  parts  may 
operate  continuously.  To  obtain  the  maxi- 
mum temperature  attained  in  the  windings 
at  any  spot,  called  the  “hottest  spot  tem- 
perature." a correction  is  applied  to  the 
observed  temperature.  In  windings  this 
correction  is  15*  C.,  except  with  bare  wind- 
ings, such  as  edgewise  strip  conductor  or 
a cast  copper  winding  where  5#  C.  is 
used.  Commutators,  collector  rings,  bare 
metallic  surfaces,  etc.,  do  not  have  any 
correction  applied.  Various  insulating 
materials  have  their  allowable  “hottest 
spot  temperatures"  specified. 

HOTVENT. — Trade  name  for  electric 
water  heaters  manufactured  by  the  Aetna 
Electric  Appliance  Co.,  40  Court  St.,  Bos- 
ton, Maas. 

HOTWAT  DISTRIBUTING  CO.— T I 1 1 e 
Insurance  Bldg.,  Los  Angeles,  Cal.  Man- 
ufacturer of  electric  water  heaters. 

HOUSE  BRACKET8.  — See  Brackets, 
house  service. 

HOUSE  NUMBERS.  — See  Numbers, 
house,  illuminated. 

HOUSE  PUMPS.— See  Pumps,  house, 
electric. 

HOUSE  WIRING.— See  Wiring  of  dwell- 


HOUSEHOLD.— Trade  name  for  clectro- 
erapeutic  apparatus  manufactured  by  the 
anhattan  Electrical  Supply  Co..  Inc..  17 
irk  PL,  New  York,  N.  Y. 


HOUSEHOLD  APPLICATIONS  OF 
ELECTRICITY. — The  applications  of  elec- 
tricity in  the  home  were  few  up  to  some 
15  years  ago.  Since  that  time,  and  espe- 
cially within  the  last  five  to  ten  years,  they 
have  grown  rapidly  in  number  until  they 
are  now  quite  common  in  a steadily  grow- 
ing percentage  of  households  so  that  resi- 
dence electrical  equipment  and  service 
constitutes  one  of  the  chief  sources  of 
income  of  the  manufacturing,  jobbing,  re- 
tailing, contracting,  central-station  and 
telephone  branches  of  the  electrical  indus- 
try. 

Electricity  received  its  first  application 
in  the  home  when  the  electric  bell  was  in- 
troduced over  40  years  ago.  Buzzers  and 
annunciators  for  servant's  calls  were  also 
employed  at  this  early  date  in  some  of 
the  larger  homes. 

Among  the  early  applications  of  elec- 
tricity in  the  home  was  the  telephone, 
which  was  introduced  about  1880.  From 
then  until  about  1896  residence  telephone 
service  spread  rather  slowly  due  largely 
to  the  need  for  technical  development  and 


to  confining  the  service  to  business  houses 
where  It  was  quickly  demanded  as  a neces- 
sity. When  the  original  telephone  patents 
expired  a large  number  of  independent 
companies  sprang  up  and  these  companies 
together  with  the  original  Bell  companies 
produced  a number  of  improvements  in  the 
equipment  and  operation  of  telephone  sys- 
temis  which  greatly  increased  their  use. 
The  first  homes  in  which  telephones  were 
Installed  were  mostly  those  of  physicians 
and  business  men.  Their  use  increased 
slowly  until  within  the  last  20  years  when 
low-rate  party-line  service  grave  it  a 
marked  impetus  and  they  have  now  be- 
come quite  common  In  a large  percentage 
of  homes.  Many  apartment  buildings  and 
large  residences  also  have  private  or  in- 
terior telephone  systems  connected  with 
the  public  exchanges. 

Lighting.  Edison’s  invention  of  the  in- 
candescent lamp  made  possible  electric 
lighting  of  interiors.  The  first  central 
stations  were  built  in  1882  and  within  a 
few  years  electric  lighting,  which  was 
first  used  in  stores  and  business  houses, 
was  introduced  in  residences.  'The  early 
lamps  were  of  the  carbon -filament  type 
which  at  first  were  not  very  efficient  and 
long-lived  and  could  not  actively  compete 
with  the  cheaper  gas  and  oil  lighting 
despite  their  superior  cleanliness  and  con- 
venience, except  in  the  more  pretentious 
homes  where  cost  was  not  the  predominat- 
ing factor.  As  the  lamps  were  Improved 
home  lighting  progressed  steadily  but  still 
relatively  slowly  until  about  a dozen  years 
ago.  About  that  time  the  first  durable 
tungsten  lamps  were  brought  out.  These 
lamps,  though  at  first  feared  by  the  cen- 
tral stations  because  they  thought  their 
lighting  income  would  be  greatly  dimin- 
ished due  to  the  much  higher  lamp  effi- 
ciency, were  soon  discovered  to  be  one  of 
the  best  developments  to  further  residence 
lighting  which  could  have  been  found. 
Their  higher  efficiency  and  the  better 
color  quality  of  their  light  soon  gave  gas 
lighting  real  competition.  Improved  meth- 
ods of  house  wiring  also  had  been  devel- 
oped and  both  gave  a great  impetus  to 
electric  lighting  so  that  it  was  not  many 
years  before  electric  lighting  was  found 
In  the  majority  of  homes  in  our  larger 
cities. 

Heating  and  Cooking.  Residence  service 
had  always  been  a compartively  expensive 
kind  of  business  for  central  stations,  since 
the  installation  cost  was  high  for  the  in- 
come derived.  The  lighting  load  in 
residences  gave  a very  poor  load- factor. 
Central -station  men,  therefore,  began  to 
look  around  for  some  means  of  creating 
a residence  day  load  to  improve  this  con-  | 
dition.  About  12  years  ago  the  first  popular 
electric  heating  appliances  were  developed 
and  the  central  stations  saw  in  them  a 
day  load  which  would  do  much  to  improve 
the  load-factor  and  materially  increase 
the  total  energy  consumption  of  their  I 
residence  customers.  Some  of  the  earlier 
heating  appliances  had  mechanical  defects 
which  caused  them  to  burn  out  rapidly. 
The  development  of  new  resistance  wire 
and  other  improvements  eliminated  these 
defects  and  heating  appliances  rapidly 
spread  in  use. 

The  first  of  these  appliances  to  attain 
considerable  popularity  was  the  electric 
flatiron.  It  was  received  with  great  favor 
both  by  the  housewives  and  by  electrical 
men.  At  the  present  time  from  70%  to 
80%  of  all  residence  customers  of  the 
central- station  companies  in  the  larger 
cities  use  this  appliance  and  have  come 
to  look  upon  it  as  a necessity.  Among 
the  other  early  electric  heating  appliances 
were  toasters,  coffee  percolators,  tea  urns, 
disk  stoves,  chafing  dishes  and  curling 
irons,  which  though  they  have  never  been 
so  much  in  demand  as  the  iron  are  all 
extensively  used.  Electric  radiators  of  the 
luminous  bulb  type  were  also  introduced 
at  an  early  date.  Nonluminous  radiators 
or  room  warmers  were  placed  on  the 
market  later  and  used  In  the  household 
to  a limited  extent,  but  It  was  not  until 
the  last  8 or  10  years  that  the  luminous 
heating-coil  radiators  made  this  appliance 
really  popular  as  an  auxiliary  heater  for 
bathrooms,  nurseries,  etc.,  and  as  a general 
service  heater  in  southern  homes  espe- 
cially. Other  heating  devices,  such  as 
cookers,  heating  pads,  blankets,  foot 
warmers,  egg  boilers,  milk  warmers,  small 
water  heaters,  shaving  mugs,  hair  driers, 
etc.,  have  been  found  thoroughly  practical, 
efficient  and  very  convenient,  even  though 
they  have  not  attained  as  widespread  use 
as  flatirons  or  the  common  table  devices. 

The  electrlo  cooking  range  is  a develop- 
ment of  the  last  8 or  10  years  and  is  very 


extensively  used  in  the  West,  where 
hydroelectric  power  is  available  at  relative- 
ly cheap  rates  and  also  to  some  extent  in 
other  parts  of  the  country  where  special 
cooking  rates  are  offered  to  stimulate  this 
very  attractive  electrical  load.  Ranges  have 
been  perfected  for  some  years  so  that 
every  cooking  operation  can  be  performed 
on  them  efficiently  and  they  produce  ex- 
ceptionally savory  dishes. 

As  an  auxiliarv  to  the  electric  range  the 
electric  water  heater  for  heating  all  the 
water  needed  in  the  household  for  bath- 
ing, lavatory,  cooking  and  washing  pur- 
poses has  met  with  considerable  favor, 
particularly  where  special  cooking  and 
heating  rates  are  in  use.  These  water 
heaters  are  generally  used  with  a kitchen 
storage  tank  (or  so-called  “range  boiler"), 
which  is  covered  with  heat  insulation.  The 
heater  can  be  run  at  low  wattage  for  al- 
most the  entire  day,  since  the  heat  in  the 
water  is  kept  from  radiating. 


Power  * Applications.  Vacuum  cleaners 
and  washing  machines  were  among  the 
first  development  in  motor-driven  house- 
hold appliances,  but  on  account  of  their 
relatively  high  first  cost  were  slower  in 
coming  into  extensive  use  than  the  smaller 
appliances.  During  the  recent  war  the 
scarcity  and  high  wages  of  servants  led 
many  housewives  to  dispense  with  them 
and  to  utilize  these  two  electric  labor-sav- 
ing appliances,  which  made  it  possible  for 
the  housewife  or  other  members  of  the 
family  to  do  the  work  of  housemaids  or 
laundresses  with  little  exertion  and  at  an 
extremely  low  cost.  This  gave  the  sale  of 
washing  machines  and  cleaners  a great  im- 
petus and  they  rank  now  as  the  two  com- 
monest and  most  used  power  appliances 
to  be  found  in  the  home. 

Household  fans,  though  they  have  been 
in  use  for  many  years,  have  not  enjoyed 
as  wide  a sale  for  residence  service,  except 
in  the  southern  states,  due  chiefly  to  their 
short  seasonal  period  of  usefulness  in  the 
northern  climes.  Electric  sewing  machines 
and  detachable  sewing-machine  motors 
have  made  slower  progress  in  household 
use,  because  dressmaking  and  general 
sewing  is  not  done  at  home  so  extensively 
as  in  former  times,  but  they  are  steadily 
replacing  the  foot-power  machines  still 
used  in  the  home.  Ironing  machines  or 
electrically  driven  mangles  are  used  in 
many  large  households,  most  being  gas- 
heated,  though  some  electrically.  Electric 
phonographs,  massage  vibrators,  egg  beat- 
era  cake  mixers  and  other  motor-driven 
appliances  are  also  used  to  a less  extent. 
Electric  dishwashers  have  been  found  a 
great  labor-saving  means  of  doing  this  dis- 
agreeable daily  task  and  are  of  special 
value  in  large  residences.  Electric  power 
tables  are  a great  convenience  in  the 
kitchen  since  they  permit  one  motor,  with 
simple  attachments,  to  be  used  for  driving 
an  egg  beater,  knife  sharpener,  tableware 
polisher,  ice-cream  freezer,  etc.  The  elec- 
trio  refrigerator  has  been  introduced  with 
success  into  many  homes,  since  it  elimi- 
nates the  ice  problem  and  requires  little 
attention;  on  account  of  their  relatively 
high  Initial  cost  such  refrigeraors  have 
been  used  in  the  larger  residences  chiefly. 

The  wide-spread  interest  in  radio  teleg- 
raphy and  radio  telephony  has  produced 
a great  number  of  amateurs  who  operate 
a station  In  their  homes.  This  applica- 
tion of  electricity,  though  not  of  such 
general  utility  as  the  other  applications 
mentioned,  is  of  some  importance  due  to 
the  number  of  such  stations  and  the  power 
they  consume. 


Present  Status  and  Prospects.  All  of 
the  various  household  applications  enum- 
erated and  others  not  specifically  men- 
tioned have  'made  their  way  and  are  ex- 
tending their  use  almost  entirely  by  merit. 
To  only  a limited  extent  have  electrical 
devices  been  introduced  into  the  home  be- 
cause of  being  fashionable  or  because  cer- 
tain neighbors  or  friends  had  them.  If 
electricity  in  the  household  had  come  to 
be  merely  fashion,  it  would  rest  on  a 
precarious  basis  and  might  lose  its  vogue 
as  the  whims  of  style  change.  But  wher- 
ever it  has  been  Introduced  it  has  been 
quickly  appreciated  as  a most  potent 
means  for  making  the  home  a more  com- 
fortable and  cheerful  place  of  abode  for 
all  members  of  the  family.  For  the  house- 
wife especially  it  has  proved  a great  boon 
by  helping  solve  her  most  arduous  duties, 
performing  the  most  irksome  tasks  and 
conserving  her  strength,  eliminating  drudg- 
ery and,  in  short  taking  “work"  out  of 
housework.  Electric  service  in  the  house- 
hold has  established  itself  as  a perman- 
ent development  Although  at  first  re- 


868 


Digitized  by  LjOOQie 


HOUSE 


E M F ELECTRICAL  YEAR  BOOK 


HOWELL 


garded  as  a luxury,  tt  has  become  a 
necessity  and  no  modern  home  is  com- 
plete without  it. 

This  stability  of  the  household  uses  of 
electricity  and  their  ever  widening  scope 
means  much  to  the  electrical  Industry. 
The  manufacture  and  sale  of  electrical 
household  appliances  and  supplies  has 
greatly  extended  the  business  of  those 
branches  of  the  industry  concerned  with  it. 
Residences  constitute  by  far  the  largest 
number  of  buildings  in  any  community. 
Their  wiring,  the  supply  of  electrical 
equipment  therefor  and  the  supply  of  elec- 
tric service,  while  already  a considerable 
proportion  of  the  total  business,  in  all 
likelihood  will  increase  to  much  larger 
proportions. 

Central-station  companies  in  the  last  few 
years  have  recognized  that  by  stimulating 
residence  business,  especially  by  promoting 
the  greater  use  *of  various  electrical  ap- 
pliances, the  load-factor  and  diversity- 
factor  of  this  former  poorly  paying  serv- 
ice is  substantially  Increased.  No  city  has 
as  yet  reached  the  saturation  point  of  elec- 
tric service  among  its  residences.  In  the 
older  cities  there  are  a great  many  lines  to 
which  buildings,  as  yet  unwired,  could  be 
connected  in  the  future.  In  almost  ever;' 
household  the  dally  uses  of  electricity  can 
be  increased,  especially  when  electric  cook- 
ing has  replaced  gas  cooking  and  the  older 
methods  formerly  in  use.  Since  the  recent 
war  a number  of  central- station  companies 
have  taken  up  the  active  promotion  of 
residence  service  so  as  to  Increase  the 
load  on  lines  already  built  and  thus  offset 
the  higher  operating  costs  by  the  greater 
net  income  from  residence  service.  In 
some  cases  this  has  been  the  means  of 
avoiding  the  increases  in  rates  that  were 
necessary  in  so  many  other  companies.  By 
further  growth  of  the  residence  service 
it  is  very  likely  that  the  profitableness  of 
this  class  of  business  will  be  so  enhanced 
as  to  permit  central-station  companies  to 
reduce  rates  Voluntarily  and  thus  bring 
about  still  further  development  in  this 
line. 

HOU8EHOLD  APPLIANCES,  WAT- 
TAGE AND  OPERATING  COST  OF.— 
It  is  often  desirable  to  know  the  power 
consumption  or  cost  of  operation  of  elec- 
trical household  appliances.  Possible  pur- 
chasers of  such  appliances  frequently  fall 
into  the  error  of  believing  that  the  cost 
of  operation  of  an  appliance  would  make 
its  use  prohibitive  and  this  false  impres- 
sion retards  their  purchase.  Electrical 
dealers  should  be  prepared  to  inform  their 
patrons  authoritatively  on  this  matter,  but 
in  many  cases  have  not  the  data  at  hand 
to  do  so. 

It  was  primarily  to  show  the  cost  of  the 
energy  used  by  such  appliances  that  the 
following  table  was  compiled.  Practically 
all  heating  and  motor-driven  devices  in 
household  use  will  be  found  listed  in  this 
table.  As  some  devices  vary  considerably 
in  wattage  according  to  size  and  capacity, 
their  wattage  has  been  given  in  two 
columns,  the  more  common  wattage  in  the 
first  and  the  lowest  and  highest  wattages 
in  use  in  the  second.  Where  two  sizes 
are  both  very  commonly  used  both  wat- 
tages will  be  found  listed  in  the  first 
column.  Motor-driven  appliances  are  some- 
times marked  with  a rating  in  horse- 
power and  for  such  devices  the  tables 
show  both  the  horsepower  rating  and  the 
approximate  equivalent  of  that  rating  in 
watts.  The  table  does  not  give  wattages 
for  ordinary  lamps  used  in  household  fix- 
tures. In  all  cases  the  wattage  can  be 
readily  found  by  looking  at  the  lamp  bulb. 
A small  label  shows  both  the  voltage  and 
wattage  of  every  lamp.  If  a number  of 
lamps  are  used  on  the  fixture  the  sum  of 
the  individual  wattages  of  the  different 
lamps  should  be  taken,  unless  it  is  not 
intended  to  use  all  of  the  lamps  at  one 
time. 

The  cost  per  hour  of  operating  any  of  the 
appliances  may  be  computed  by  multiply- 
ing the  rating  of  the  appliance  in  kilo- 
watts and  the  kilowatt-hour  electricity 
rate  in  any  locality.  In  localities  where  a 
sliding  or  variable  rate  is  used  it  will  be 
necessary  to  estimate  the  average  rate  or 
mean  cost  per  kilowatt-hour.  As  the 
table  gives  the  rating  in  watts  this  rating 
must  be  divided  by  1000  to  give  the  rating 
in  kilowatts  when  making  the  cost  compu- 
tations. The  cost  per  minute  will,  of 
course,  be  the  cost  per  hour  divided  by  60. 
The  method  of  computing  Is  illustrated  in 
the  following  examples: 

Example  1.  To  compute  the  cost  of  op- 
erating a vacuum  cleaner  in  a locality 
where  the  average  energy  cost  Is  8 cents 
per  kilowatt-hour: 


Cost  of  operation  per  hour-wattage  In 
kilowatts  Xcost  of  current  per  kilowatt-hour. 
Wattage  from  table=120,  or  120/1000=0.12 
kilowatt.  Cost  of  operation  per  hour= 
0.12X8  cents=0.96  or  practically  1 cent. 
This  is  the  cost  of  operating  the  motor 
continuously  for  one  hour.  However,  in 
general  use  cleaners  are  usually  run  inter- 
mittently and  the  acual  cost  per  hour’s  use 
would  be  slightly  less. 

Example  2.  To  compute  the  cost  of 
operating  a curling  iron  where  the  energy 
cost  is  10  cents  per  kilowatt-hour. 

The  wattage  of  this  appliance  from 
table =26  or  in  kilowatts =0.025.  Cost  of 
operation  per  hour=0.025X10  cents=0.25,  or 
only  cent  per  hour. 


Wattages  op  Household  Appliances. 
Table  1 — Heating  Devices. 


APPlia49t 
elSWHc 


Wattage  Wattage 
commonly  lowest  and 


_ - . used 

Bath,  el$WHc  light 

Blanket  .. 120  or  170 


Comb  45 

Cooker,  flreless. 

(1  compartment)  660 

(2  compartment)  1320 

Curling  iron  25 

Curling  iron  and  comb  25 

Dish,  chafing  ..  450 


highest 
2000-5000 
120-  340 


Egg  boiler  

Faucet,  water  heating 

Frying  pan  

Griddle  

Grill 


-.250  or  440 
600 
640 
450 
600 
250  per 
socket 


15-  40 
420-600 


550-  660 


480-2000 


250-  400 
40-  60 


Heater,  luminous  bulb 

radiator  

Heater,  luminous  coil 

radiator  660  500-  660 

Heater,  luminous  fire 

place  .. 480 

Heater,  curling  iron 90 

Heater  shaving  mug.... 420  or  500 
Heater,  water,  bayonet  250 

Heating  pad  40.  50,  60 

Humidifier,  air  470 

Ironing  machine,  electric 

heat  .. 2160 

Iron,  household 660 

Iron,  traveler’s  330 

Logs,  fireplace  

Ovens,  portable  

Percolator  .. 420 

Plate,  hot  660 

Range,  burners  on  top 

Range,  oven 

Samovar  — 420 

Stove,  disk  or  table 450 

Tea  kettle 420 

Teapot  400 

Toaster  ~ 400 

Urn,  coffee  420 

Urn,  tea  — 420 

Waffle  iron  600 

Warmers  milk, 

immersion  250 

Warmer,  milk  nursing 

bottle  ; 200 

Warmer,  plate  and  dish  400 

800 

Water  kettle  420 

Waver,  hair  45 


350-  600 
275-  575 
2000-6000 
•650-1500 
400-  476 
500-  650 
•1000-6500 
•1760-3300 


400-  600 
360-  420 
400-  440 
400-  600 
400-  475 
400-  476 


400-1760 


•Maximum  wattage  with  all  coils  on. 


Table  2 — Motor  Devices. 


Appliance 

Cream  whipper 

Wattage 

commonly 

used 

60 

240 

Wattage 
lowest  & 
highest 

% hp.  or 

Drier,  hair 

390 

125  w. 

M hp.  or 
240  w. 

Egg  beater  

60 

Fan  8-inch 

30 

25-  35 

10-inch 

35 

30-  45 

12-inch 

50 

45-  60 

Ironing  machine, 
gas-heated  

160 

95-235 

Motor,  sewing  ma- 
chine and  utility.... 

Phonograph  

Piano  player  .. 

40 

55 

% hp.  or 
125  w. 

% hp.  or 
240  w. 

Refrigerator  14  hp.  or  1/6  hp.  or 

240  w,  165  w. 

1/3  hp.  or 
320  w. 


Sewing  machine 40 

Toys,  electric  

Vacuum  cleaner  120 

Vibrator  30 

Washing  machine - X hp.  or 

240  w. 


5 -50 
80-250 
20-  50 
% hp.  or 
125  w. 

% hp.  or 
480  w. 


/°r 

ilif psg 

igpifS 

a 

Manufacturer: 


E. 


vuivagu, 


liurOUtiN<i.S'  ..TRANSFORMER  BUSH- 
bushing  housings,  transformer. 
oJ^°y.?TON'  STANWOOD  A GAMBLE 
stonTP lnci|mati,  Ohio.  Manufacturer  of 
tn^mK^r8rines’  »°tor-driven  lathes,  fire- 
merit  k°  ers  an<*  other  boiler  room  equlp- 


hovers.  electric. 

HOVORKA,  JOHN  D. — 2609  W 12th  St 
Chicago,  111.  Manufacturer  of  lighting  fix- 
tures. John  D.  Hovorka,  sole  owner. 

HOWARD. — Trade  name  for  shaft 
hangers  manufactured  by  Olney  & Warrin, 
Inc.,  297-301  Lafayette  St.,  New  York,  N. 


™E  — Bos- 
ton’ Mass.  Manufacturer  of  electric  clocks. 
President,  R.  M.  Saltonstall;  secretary, 
Murray  Cheever;  treasurer,  E.  A.  Bigelow. 
Main  office,  373  Washington  St..  Boston, 
Mass.  Branch  offices,  309  Broadway  New 
York.  N.  Y.;  31  N.  State.  St.,  Chicago. 


HOWARD  MINIATURE  LAMP  ~CO.— 
East  Orange,  N.  J.  Manufacturer  of  minia- 
ture incandescent  lamps. 

HOW  CO. — Trade  name  for  incandes- 
cent lamps  manufactured  .by  the  How- 
land Mfg.  Co.,  60  Franklin  St.,  .Malden. 
Mass. 


HOWDEN  CO.  of  AMERICA,  INC., 
JAM E8.— Wellsville,  N.  Y.  Manufacturer 
of  gas  and  steam  engines.  President,  J. 
Howden  Hume;  vice-president,  F.  S.  B. 
Heward.  Main  office.  Wellsville.  N.  Y. 
Branch,  277  Broadway.  New  York,  N.  Y. 


HOWE  LAMP  A MFG.  CO.— 115-123  E. 
Ontario  St.,  Chicago,  111.  Manufacturer  of 
automobile  spotlights,  Ignition  timers  and 
vehicle  lamps.  Business  established  1915. 
President  and  general  manager.  E.  F. 
Bessey;  vice-president,  and  sales  manager. 
B.  G.  Cochrane;  secretary  and  treasurer, 
Samuel  Levy. 


HOWE  SCALE  CO.,  THE.— Rutland.  Vt. 
Manufacturer  of  coal  scales  and  coal 
handling  machinery.  President.  Carl  B. 
Hinsman;  vice-president  and  secretary. 
Leon  G.  Bagley;  treasurer,  Edward  V. 
Ross.  Main  office  and  factory,  Rutland, 
Vt.  Branch  offices  and  warehouses.  Bos- 
ton, Mass.;  Pittsburgh.  Pa.;  Philadelphia, 
Pa.;  Cleveland,  Ohio;  Cincinnati,  Ohio; 
Minneapolis,  Minn.;  St.  Louis,  Mo.;  Kansas 
City,  Mo.;  New  Orleans,  La.;  Dallas,  Tex.; 
Atlanta,  Ga.;  San  Francisco,  Cal.;  Port- 
land. Ore.;  341  Broadway,  New  York,  N. 
Y.;  1222  S.  Wabash  Ave.,  Chicago,  111. 

HOWELL  ELECTRIC  MOTORS  CO  — 
Howell,  Mich.  Manufacturer  of  induction 
motors.  President,  H.  N.  Spencer;  vice- 
president,  R.  B.  McPherson;  secretary  and 
treasurer,  W.  M.  Spencer;  sales  manager, 
C.  F.  Norton.  Main  office  and  factory, 
Howell,  Mich.  Branch  offices.  327  S.  La- 
Salle St..  Chicago,  111.;  Philadelphia,  Pa.; 
Detroit,  Mich.;  Grand  Rapids.  Mich.;  San 
Francisco,  Cal.;  Seattle,  Wash.;  Los  An- 
geles, Cal.;  St.  Louis,  Mo.;  Toledo,  Ohio; 
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Cleveland,  Ohio;  Buffalo,  N.  Y.;  Dallas, 
Tex.;  Saginaw,  Mich.;  Pittsburgh,  Pa.;  At- 
lanta, Ga.;  Richmond,  Va.;  Boston,  Mass.; 
Charlotte,  N.  C.;  Montreal,  Que.,  Can.; 
149  Broadway,  New  York,  N.  Y. 

HOWLAND  MFG.  CO.,  THE.— 60  Frank- 
lin St.,  Malden,  Mass.  Manufacturer  of 
incandescent  lamps. 

HOWLER. — A device  for  producing  an 
alternating  current  which  will  make  a tele- 
phone receiver  howl.  It  is  used  to  at- 
tract the  attention  of  a subscriber  who 
has  left  his  receiver  off  the  hook,  though 
it  is  not  very  successful  if  the  ear  cap 
of  the  receiver  stands  flat  on  a solid  desk. 
The  term  is  also  applied  to  a receiver  with 
a horn  attached  for  the  purpose  of  signal- 
ing instead  of  a bell.  It  is  thus  used  in 
railway  composite  telephones. 

HOYT. — Trade  name  for  electrical  pocket 
instruments  manufactured  by  the  Hoyt 
Electrical  Instrument  Works,  Penacook,  N. 
H. 

HOYT  ELECTRICAL  INSTRUMENT 
WORKS. — Penacook,  N.  H.  Manufacturer 
of  electrical  pocket  instruments.  Exclusive 
distributors,  Burton-Rogers  Co.,  756  Boyls- 
ton  St.,  Boston,  Mass. 

HP. — Abbreviation  for  horsepower.  The 
form  H.  P.  is  often  used,  but  hp.  is  pre- 
ferable because  horsepower  is  now  more 
commonly  written  as  a single  word. 

HP-H  R. — Abbreviation  for  horsepower- 
hour. 

H.  S.  B.  W.— COCHRANE  CORP.— 
Philadelphia.  Pa.  Manufacturer  of  feed 
water  heaters,  steam  and  oil  separators 
and  other  power  plant*  specialties.  Business 
established  1863  as  Harrison  Safety  Boiler 
Works.  Incorporated  1920.  President,  J. 
S.  L.  Wharton;  vice-president  and  treasur- 
er; W.  S.  Hallowell;  vice-president,  secre- 
tary and  general  manager,  J.  C.  Jones; 
sales  manager,  H.  E.  Gibson.  Main  office 
and  factory,  17th  St.  & Allegheny  Ave., 
Philadelphia,  Pa.  Branch  office,  Oliver 
Bldg.,  Boston,  Mass.  Sales  representative, 
F.  E.  Idell,  50  Church  St.,  New  York. 
N.  Y.;  Dravo-Doyle  Co.,  Pittsburgh,  Pa., 
Cleveland,  Ohio;  A.  Sorge,  Jr.  & Co., 
Monadnock  Block,  Chicago,  111.;  W.  L. 
Flower  Co.,  Cupples  Block,  St.  Louis,  Mo.; 
F.  H.  Mason.  Moffat  Bldg.,  Detroit,  Mich.; 
H.  P.  Thompson,  Mercantile  Library  Bldg., 
Cincinnati,  Ohio;  Charles  C.  Moore  & Co., 
San  Francisco,  Los  Angeles,  Cal. ; Salt 
Lake  City,  Utah;  Seattle,  Wash.;  Tucson, 
Ariz.;  J.  E.  Weinhold,  Realty  Bldg.,  Char- 
lotte, N.  C.;  Arthur  Scrivenor,  Mutual 
Bldg.,  Richmond.  Va.;  J.  W.  Shuman, 
Corn  Exchange  Bldg..  Minneapolis.  Minn.; 
H.  A.  Paine,  1302  Nance  St..  Houston. 
Tex.;  W.  F.  Trenary,  Jr.,  Birmingham, 
Ala.;  Walter  Castanedo,  Commercial  Bank 
Bldg.,  New  Orleans,  La.;  I.  C.  DeHaven, 
State  Life  Bldg.,  Indianapolis,  Ind.;  Cana- 
dian Allis-Chalmers,  Ltd.,  King  & Simcoe 
Sts.,  Toronto.  OnL,  Vancouver,  B.  C.;  Cal- 
gary, Alta.;  Winnipeg,  Man.;  Montreal, 
Que.;  Halifax,  N.  S.,  Can.;  Thermal  Ef- 
ficiency Co.,  1416  Main  St.,  Kansas  City, 
Mo.;  J.  U.  Jones,  Western  Indemnity  Bldg., 
Dallas,  Tex.;  Mine  & Smelter  Supply  Co., 
Denver,  Colo.;  Roland  B.  Hall,  Jr.,  3rd 
National  Bank  Bldg.,  Atlanta,  Ga. 

HaO  — Trade  name  for  leather  belting 
manufactured  by  the  Schwartz  Belting  Co., 
74-76  Murray  St.,  New  York,  N.  Y. 

HUB  DOME. — Trade  name  for  bells  and 
buzzers  manufactured  by  Holtzer-Cabot 
Electric  Co.,  125  Amory  St.,  Boston,  Mass. 

HUB  ELECTRIC  CO.— 2225  W.  Grand 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric door  openers,  panelboards,  switch- 
boards and  theatrical  lighting  effects. 
President,  S.  L.  Decker;  secretary,  A.  M. 
Knauber;  treasurer,  R.  C.  Biedemann; 
sales  manager,  K.  G.  Rennie. 

HUB  GUARD  OR  PLATE.— A heavy 
metal  plate  attached  to  a wooden  line 
pole  near  the  ground  to  prevent  damage 
to  the  wood  from  accidental  bumps  by 
wagons.  Also  called  hub  plate  or  butt  pro- 
tector. See  Plates,  pole,  hub,  etc. 

HUBBARD. — Trade  name  for  pole  line 
hardware  manufactured  by  Hubbard  & Co., 
6301  Butler  St..  Pittsburgh,  Pa. 

HUBBARD  A CO.— Pittsburgh,  Pa. 
Manufacturer  of  line  construction  spe- 
cialties and  pole  line  hardware.  Business 
established  1843.  President,  John  W.  Hub- 
bard; vice-president,  C.  P.  Seyler;  treas- 
urer, S.  A.  Rankin;  manager,  C.  L.  Peirce, 
Jr.;  sales  manager  (Electrical  Materials 
Dept.),  R.  M.  Kerschner.  Main  office.  6301 
Butler  St..  Pittsburgh,  Pa.  Factories, 
Pittsburgh,  Pa.,  and  Chicago.  111.  Branch 
offices.  60  Church  St.,  New  York,  N.  Y.; 
54th  Ave.  & Roosevelt  Rd.,  Cicero,  111. 


HUBBARD'S  SONS,  NORMAN.— 265-267 
Water  St.,  Brooklyn,  N.  Y.  Manufacturers 
of  electric  vacuum  pumps  and  impregnat- 
ing apparatus.  E.  L.  Hubbard,  owner. 

HUBBELL,  INC.,  HARVEY.— Bridge- 
port, Conn.  Manufacturer  of  sockets, 
switches,  receptacles,  current  taps  and 
other  electrical  specialties.  Business  es- 
tablished 1905.  President,  treasurer  and 
general  manager,  Harvey  Hubbell;  secre- 
tary, G.  S.  Hadley;  sales  manager,  Harry 
K.  Bliven.  Main  office,  Bridgeport,  Conn. 
Factories,  Bridgeport,  Conn.,  and  Toronto, 
Ont.,  Can.  Branch  office  carrying  stock, 
348  W.  Washington  St.,  Chicago.  111.  Dis- 
trict office,  30  E.  42nd  St.,  New  York,  N. 
Y.  Sales  representatives,  Garnett  Young 
& Co.,  612  Howard  St.,  San  Francisco,  Cal.; 
Seattle,  Wash.;  Portland,  Ore.;  Los  An- 
geles, Cal.;  B.  K.  Sweeney,  231  15th  St., 
Denver,  Colo.;  H.  O.  Biglin,  43  Fairlie  St., 
Atlanta,  Ga. 

HUBER. — Trade  name  for  hand  operated 
stokers  manufactured  by  the  ^Dnn  & Em- 
rich  Co.,  Holliday  & Sara tog£r  Sts.,  Balti- 
more, Md. 

HUDSON  BRASS  WORKS.— 16  Nassau 
St.,  Brooklyn,  N.  Y.  Manufacturers  of  fix- 
ture fittings  and  parts.  President,  Abra- 
ham Cooper;  vice-president  and  secretary, 
Theodore  Guterman. 

HUENERGARDT  CO.— 19th  & Vine  Sts., 
Lincoln,  Neb.  Manufacturer  of  electric 
washing  machines. 

HUFF  ELECTROSTIC  SEPARATOR  CO. 
— Box  66,  Arlington,  Mass.  Manufacturer 
of  graphite,  electrostatic  separating 
equipment  and  other  mining  machinery. 
Business  established  1905.  President, 
treasurer  and  general  manager,  H.  B. 
Johnson;  vice-president  and  secretary,  Wil- 
liam E.  McKee.  Main  office  and  factory, 
Arlington,  Mass.  Branch  office  and  ware- 
house, 230  W.  13th  St.  New  York,  N.  Y. 

HUGHES.  — Trade  name  for  electric 
ranges,  ovens  and  hot  plates  manufactured 
by  the  Edison  Electric  Appliance  Co.,  Inc., 
5660  W.  Taylor  St.,  Chicago,  111.,  and 
Canadian  Edison  Appliance  Co.,  Ltd.,  Dow- 
nie  St.,  Stratford,  Ont.,  Can. 

HUGHES. — Trade  name  for  power  plant 
ga 8 producers  manufactured  by  the  Well- 
man-Sea  ver- Morgan  Co.,  7000  Central  Ave., 
Cleveland,  Ohio. 

HUGRO  MFG.  CO.— Warsaw,  Ind.  Man- 
ufacturer of  electric  washing  machines  and 
vacuum  cleaners.  President,  treasurer  and 
general  manager,  W.  L.  Groth;  vice-presi- 
dent and  sales  manager,  William.  Rem- 
mert;  secretary,  Dwight  Harrison.  Fac- 
tories. Warsaw,  Ind. ; St.  Louis,  Mo. 

HULL  A CO.,  S.  W. — 3729  Prospect  Ave., 
Cleveland,  Ohio.  Manufacturers  of  steel 
poles  and  towers.  Business  established 
1917.  President,  S.  W.  Hull;  vice-president 
E.  C.  Smith;  secretary,  F.  Bolton;  treas- 
urer, E.  C.  Grimley;  general  manager,  J. 
M.  Babcock;  sales  manager,  Frank  G.  Lee. 

HUMANITY. — Trade  name  for  electric 
washing  machine  manufactured  by  the 
Central  Mfg.  Co.,  2525  Montgomery  St.,  St. 
Louis,  Mo. 

HUMBIRD  LUMBER  CO.— Sandpoint. 
Idaho.  Producer  of  cedar  poles.  Sales 
representative.  Weyerhaeuser  Sales  Co., 
Sandpoint,  Idaho. 

HUMBOLDT  MFG.  CO.— 2014  Nebraska 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric stirrers  and  other  laboratory  ap- 
paratus. 

HUMIDIFIERS,  AIR,  ELECTRIC.— A 

type,  for  mines,  tested  by  the  Bureau  of 
Mines  at  its  Pittsburgh  station  consists  of 
a hollow  wheel  on  an  electric  motor  shaft, 
the  periphery  of  the  wheel  being  provided 
with  small  spray  nozzles.  Water  entering 
at  the  hub  is  thrown  into  the  air  in  a 
fine  spray  as  the  wheel  revolves.  Another, 
a self-contained  type  consists  of  a motor- 
driven  blower,  and  an  electrically  heated 
device  for  producing  the  vapor.  It  is  de- 
signed for  use  in  the  home,  in  hospitals  ajid 
offices.  Various  special  humidifiers  are 
made  for  use  in  textile  mills,  printing 
press  rooms  and  other  industrial  applica- 
tions where  it  is  important  to  maintain  the 
humidity  within  certain  limits.  If  the  air 
is  too  dry,  especially  in  winter,  much 
trouble  is  experienced  from  threads  and 
sheets  sticking  together  due  to  accumula- 
tion of  static  electricity  formed  by  friction. 

Manufacturers: 

Atmospheric  Conditioning  Corp.,  920  La- 
fayette Bldg.,  Philadelphia,  Pa.  “Web- 
ster." 

Carrier  Air  Conditioning  Co.  of  America, 
490  Broadway.  Buffalo,  N.  Y. 

Claxo  Co.,  The,  Iowa  City,  Iowa. 
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Normalair  Co.,  Winston  Salem,  N.  C. 

Onward  Mfg.  Co.,  Menasha,  Wis.  “On- 
ward.” 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

HUMIDIFIERS,  CIGAR,  ELECTRIC.— 
These  are  made  in  various  forms  small 
enough  to  install  in  a cigar  store  showcase. 
Some  are  merely  electric  water  heaters, 
while  others  consist  of  a small  fan  blow- 
ing air  upon  the  surface  of  a dish  of 
water,  generally  combined  with  a flashing 
device  and  lamp  to  give  the  humidifier 
some  advertising  value  as  well. 

Manufacturers: 

Drake  Mfg.  Co.,  Milwaukee,  Wis. 
“Drake." 

Sanifacient  Humidor  Co.,  310  W.  Ran- 
dolph St..  Chicago,  111. 

HUMIDITY. — Moisture  or  dampness;  a 
moderate  degree  of  wetness  perceptible  to 
the  touch  or  eye.  It  is  of  special  im- 
portance when  present  in  the  atmosphere 
and  often  affects  electrical  phenomena, 
especially  electrostatic.  The  relative  hu- 
midity is  the  ratio  of  the  vapor  actually 
present  in  the  atmosphere  as  compared  to 
the  greatest  amount  the  air  could  pos- 
sibly contain  at  that  temperature.  Rela- 
tive humidity  is  measured  by  a hygrometer, 
which  see. 

HUMIL  CORP.,  THE.— 101  Park  Ave.. 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric rivet  heaters.  Business  established 
1919.  President,  treasurer  and  general 
manager,  George  G.  Milne;  secretary,  Wil- 
liam M.  Symmes;  sales  manager,  John  P. 
Sunderland.  Sales  representatives,  H.  Lee 
Reynolds  Co.,  First  National  Bank  Bldg., 
Pittsburgh,  Pa.;  International  Equipment 
Co.,  Ltd.,  Montreal,  Quebec.  Can. 

HUM-MER. — Trade  name  for  electric  vi- 
brating screens  and  magnetic  separators 
manufactured  by  the  W.  S.  Tyler  Co., 
Cleveland,  Ohio. 

HUMMER. — Trade  name  for  leather  belt- 
ing manufactured  by  the  Detroit  Oak  Belt- 
ing Co.,  Detroit,  Mich. 

HUMPHREY. — Trade  name  for  lighting 
fixture  manufactured  by  the  General  Gas 
Light  Co.,  Kalamazoo,  Mich. 

HUMPHREY,  H.  W.— UnlonvIUe,  Conn. 
Manufacturer  of  fiber  and  metal  washers. 

HUMPHRYE3  MFG.  CO.,  THE.— Mans- 
field, Ohio.  Manufacturer  of  electric  water 
system  and  other  pumps.  Business  estab- 
lished 1870.  President  and  general  man- 
ager, W.  G.  Moore;  secretary  and  treas- 
urer, O.  M.  Gates. 

HUNGERFORD  BRASS  A COPPER  CO., 
U.  T. — New  York,  N.  Y.  Manufacturer  of 
brass,  bronze  and  nickel  silver  rolls,  sheets, 
wire,  rods,  etc.  President,  U.  T.  Hunger- 
ford;  secretary,  Bernard  Ris;  treasurer,  J. 
R.  Van  Brunt.  Main  office.  80  Lafayette 
St.,  New  York,  N.  Y.  Branch  offices  and 
warehouses.  93-95  Broad  St.,  Boston,  Mass.; 
Lombard  & South  Sts..  Baltimore.  Md.; 
610  Arch  St.,  Philadelphia,  Pa..  District 
office.  Postal  Telegraph  Bldg.,  San  Fran- 
cjsco,  Cal. 

HUNT.  — Trade  name  for  conveyors 
manufactured  by  the  Robins  Conveying 
Belt  Co.,  13  Park  Row,  New  York,  N.  Y. 

HUNT  CO.,  INC.,  C.  W.— West  New 
Brighton,  N.  Y.  Manufacturer  of  electric 
hoists,  trucks,  steam  engines,  etc.  Busi- 
ness established  1872,  President  and  gen- 
eral manager,  S.  S.  Hathaway;  vice-presi- 
dent, S.  S.  Volck;  secretary.  George  S. 
Humphrey;  treasurer,  C.  S.  Van  Winkle; 
sales  manager,  George  K.  Jenckes.  Main 
office  and  factory.  West  New  Brighton.  N. 
Y.  Branch  offices.  Chicago,  111.;  Boston. 
Mass.;  New  York,  N.  Y.;  Washington, 
D.  C. 

HUNT  MFG.  CO.,  EDWARD  J.— 207 
Market  St.,  Newark,  N.  J.  Manufacturer 
of  oil  driers  and  purifiers.  Business  estab- 
lished 1910.  Owner,  Edward  J.  Hunt.  Fac- 
tory, Harrison,  N.  J.  Sales  representative, 
Northern  Electric  Oo.,  Ltd.,  Montreal,  Que.. 
Can. 

HUNTER. — Trade  name  for  electric 
routing  machine  made  by  American 
Router  & Mfg.  Co.,  P.  O.  Box  621,  Pitts- 
burgh, Pa. 

HUNTER  FAN  A MOTOR  CO.— Fulton. 
N.  Y.  Manufacturer  of  electric  fans.  Busi- 
ness established  1886.  President  and  secre- 
tary, S.  W.  Wiltsie;  treasurer,  C.  R.  Lee;, 
general  manager,  J.  C.  Hunter;  sales  man- 
ager, Arthur  Organ.  Branch  office  and 
warehouse,  46  W.  46th  St.,  New  York, 
N.  Y. 

HUNTING.— Pulsations  in  speed,  gener- 
ally periodic,  or  oscillations  about  a de- 
sired mean  position.  The  word  is  very 
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frequently  applied  to  the  periodic  changes 
In  speed  above  and  below  an  average  value 
which  occur  at  times  with  a-c.  generators, 
synchronous  motors  and  synchronous  con- 
verters. It  is  also  used  to  designate  the 
occasional  oscillations  of  the  governors  of 

£rlme  movers  which  causes  them  to  pulsate 
i speed. 

Hunting  is  often  reduced  or  prevented  by 
a damping  action  which  retards  the 
changes.  In  governors  this  can  be  done  by 
increasing  the  frictional  resistance  to  mo- 
tion. In  dynamoelectric  machines,  it  is 
commonly  done  by  putting  grids  which 
form  closed  electric  circuits  in  the  pole 
faces.  Currents  are  induced  in  these  cir- 
cuits as  a.result  of  the  pulsations  in  speed 
and  these  currents  oppose  the  motions 
which  produce  them  and  thus  damp  the 
pulsations. 

HUNTINGTON. —Trade  name  for  track 
gages  manufactured  by  the  Aldon  Co.,  3338 
W.  Ravenswood  Ave.,  Chicago,  111. 

HUNTINGTON. — Trade  name  for  track 
gages  manufactured  by  the  Buda  Co..  Har- 
vey. 111. 

HUNTINGTON.— Trade  name  for  grind- 
ing wheel  dressers  manufactured  by  the 
Challenge  Machine  Co.,  Inc.,  6116  Spring- 
field  Ave.,  Philadelphia.  Pa. 

HUNTINGTON.— Trade  name  for  grind- 
ing wheel  dressers  manufactured  by  the 
Desmond- Stephan  Mfg'.  Co.,  Urbana,  Ohio. 

HUNTINGTON.— Trade  name  for  grind- 
ing wheel  dressers  manufactured  by  the 
North  Wales  Machine  Co.,  Inc.,  Elm  Ave. 
& Center  St.,  North  Wales,  Pa. 

HUPP-YEAT8  ELECTRIC  CAR  CO.— 
Detroit.  Mich.  Manufacturer  of  electric 
vehicles. 

HURLEY  MACHINE  CO.— Chicago.  111. 
Manufacturer  of  electric  labor-saving  de- 
vices. Business  established  1906.  Presi- 
dent and  general  manager,  Neil  C.  Hurley; 
vice-presidents,  A.  J.  Fisher  and  Tom  J. 
Casey;  secretary  and  treasurer,  J.  A.  Mc- 
Coy; sales  manager,  Tom  J.  Casey.  Main 
office,  24  E.  Jackson  Blvd.,  Chicago,  111. 
Factories,  Cicero,  Chicago  and  Waukegan, 
HI.  Branch  offices,  147  E.  42nd  St.,  New 
York,  N.  Y.;  124  Post  St.,  San  Francisco, 
Cal.;  822  S.  Broadway,  Los  Angeles.  CaL; 
319  N.  10th  St.,  St.  Louis.  Mo.;  209  Tre- 
mont  St.,  Boston,  Mass.;  817  Walnut  St., 
Kansas  City,  Mo.;  Durant  Bldg.,  Flint, 
Mich.;  413  Yonge  St.,  Toronto,  Ont.,  Can. 

HURRICANE.— Trade  name  for  electric 
fans  manufactured  by  the  Eck  Dynamo  & 
Motor  Co.,  Mill  & Main  Sts.,  Belleville. 
N.  J. 

HU8E  A SON,  LTD.,  JOSEPH.— 80 
North  SL,  Boston.  Mass.  Manufacturer  of 
raw  mica. 

HU8KEE. — Trade  name  for  electric  port- 
able drills  and  valve  grinders  manufac- 
tured by  the  Stenman  Electric  Valve 
Grinder  Co.,  42  Southbridge  St.,  Worces- 
ter. Mass. 

HUSKS,  SOCKET. — See  Covers  or  husks, 
socket. 

HUYETTE  CO.,  THE  PAUL  B. — 6 S. 
18th  SL,  Philadelphia,  Pa.  Manufacturer 
of  boiler  water  level  gages.  President, 
Paul  B.  Huyette;  vice-president  and  treas- 
urer, Walter  C.  Edge;  secretary,  P.  Wood. 

H W W. — Trade  name  for  testing  clamps 
manufactured  by  the  Falrmount  Electric 
& Mfg.  Co..  69th  & Woodland  Ave.,  Phila- 
delphia, Pa. 

HYATT. — Trade  name  for  water  filters 
manufactured  by  the  New  York  Continen- 
tal Jewell  Filtration  Co..  E.  Centre  St., 
Nutley,  N.  J. 

HYBINETE  PROCESS.— The  electroly- 
tic process  used  In  Norway  and  in  Canada 
for  producing  refined  nickel.  The  nickel- 
copper  matte  is  roasted  and  then  leached 
in  dilute  sulphuric  acid  to  remove  the  bulk 
of  the  copper.  The  residue  is  cast  into 
anodes  and  electrolyzed  in  sulphuric  acid 
solution,  depositing  pure  nickel  on  Iron 
cathodes  from  which  it  is  stripped  and 
either  cut  up  or  remelted.  The  anodes  are 
enclosed  in  diaphragms.  The  copper  which 
goes  Into  solution  from  the  anodes  and 
would  tend  to  deposit  before  or  with  the 
nickel  is  previously  removed  from  the  solu- 
tion by  circulating  it  through  separate 
tanks  containing  scrap  nickel  anodes,  the 
copper  being  precipitated  out  and  replaced 
by  nickel  in  the  solution. 

HYDEVILLE  8LATE  WORKS.— Hyde- 
ville.  Vt.  Manufacturers  of  slate  for  elec- 
trical purposes. 

HYDRATE  THEORY.— The  conception 
that  salts  going  into  aqueous  solution  com- 
bine with  the  water.  Broadly,  this  ap- 
plies to  any  other  solvent,  and  has  de- 


veloped into  the  solvate  theory,  which  see, 
in  which  it  is  extended  in  detail  to  cover 
not  only  combinations  of  the  dissolved 
salt*a  molecules  with  the  solvent,  but  also 
combinations  of  parts  of  those  molecules 
with  the  solvent,  called  hydrated  or  sol- 
vated ions. 

HYDRATED  IONS.— In  the  developing 
ionization  theory  of  solutions,  the  sup- 
posed combination  of  assumed  ions  with  a 
certain  amount  of  water.  In  the  solvate 
theory,  this  conception  has  developed  into 
regarding  these  combinations  as  existing 
in  dilute  solutions,  but  as  being  real  chem- 
ical compounds  of  parts  of  the  dissolved 
molecules  with  the  solvent.  They  thus 
form  a new  class  of  chemical  compounds, 
and  are  not  ions  in  any  proper  sense. 

HYDRAULIC  ENGINEERING.— T hat 
branch  of  civil  engineering  which  con- 
cerns itself  chiefly  with  the  design  and 
construction  of  water  courses,  such  as 
aqueducts,  canals,  water  tunnels,  flumes, 
irrigation  works,  water-power  develop- 
ments and  related  struct  urea  including 
reservoirs,  dams,  spillways,  control  gates, 
etc. 

HYDRAULIC  ENGINEERING  WORKS. 

— 708  Fulton  St..  Chicago,  111.  Manufac- 
turer of  miscellaneous  valves.  President, 
C.  T.  Rockcastle;  secretary  and  treasurer, 
U.  J.  Rockcastle. 

HYDRAULIC  PRE88  MFG.  CO..  THE.— 
Mount  Gilead,  Ohio.  Manufacturer  of  elec- 
tric and  steam  pumps  and  presses.  Busi- 
ness established  1877.  President,  Dr.  Wal- 
ter G.  Tucker;  vice-president  and  general 
manager.  Frank  B.  McMillen;  secretary, 
W.  C.  Bachelor;  treasurer.  Foster  Cope- 
land. Main  office,  884  Lincoln  Ave..  Mount 
Gilead.  Ohio.  Branch  offices.  39  Cortland t 
St..  New  York,  N.  Y.;  370  Rockefeller 
Bldg.,  Cleveland,  Ohio;  1602  Kresge  Bldg., 
Detroit,  Mich.;  316A  Mutual  Life  Bldg.. 
Buffalo.  N.  Y.:  3003  E.  27th  St.,  Kansas 
City,  Mo.  Sales  representatives.  Berger 
& Carter  Co.,  366  Market  St..  San  Fran- 
cisco. Cal.;  92  1st  St..  Portland.  Ore.; 
414  E.  3rd  St.,  Los  Angeles,  Cal.;  407  L. 
C.  Smith  Bldg..  Seattle,  Wash. 

HYDRAULICS. — That  branch  of  physics 
which  treats  of  water  or  other  liquids  in 
motion,  especially  their  phvsical  action  In 
pipes,  canals,  rivers,  and  other  water 
courses.  Also  see  Hydraulic  engineering. 

HYDRO. — Trade  name  for  gas  meters 
and  vacuum  gages  manufactured  by  the 
Bacharach  Industrial  Instrument  Co.,  422 
1st  Ave.,  Pittsburgh,  Pa. 

HYDROCARBONS.— C h e m 1 c a 1 com- 
pounds containing  only  hydrogen  and  car- 
bon. The  simplest  hydrocarbons  are  gases 
at  ordinary  temperatures;  with  increase  in 
molecular  weight  they  change  to  the  liquid 
and  finally  to  the  solid  state.  In  general 
they  are  neutral.  Insoluble  in  water  and 
combustible.  Methane,  ethylene,  acetylene, 
benzene,  trimethylene,  pinene  and  paraffin 
are  Important  classes  of  hydrocarbons. 
The  number  of  such  compounds  actually 
discovered  is  very  large  and  their  possible 
number  is  practically  infinite.  With  their 
combinations  with  other  elements  they  con- 
stitute what  is  called  organic  chemistry. 

HYDROCHLORIC  ACID.— Hydrochloric 
acid  (HC1).  commonly  called  muriatic  acid. 
Is  a colorless  gas  very  soluble  in  water. 
The  add  as  used  commercially  is  a strong 
solution  in  water.  The  pure  acid  solution 
Is  colorless,  but  the  commercial  muriatic 
acid  Is  commonly  a yellowish  solution.  It 
is  extensively  used  in  “pickling,"  cleaning 
metals  preparatory  to  a plating,  galvaniz- 
ing or  enameling  process. 

Manufacturers: 

COOPER  & CO.,  CHARLES.  194  Worth 
St..  New  York.  N.  Y. 

General  Chemical  Co.,  25  Broad  St.,  New 
York,  N.  Y. 

Harshaw,  Fuller  & Goodwin  Co.,  Phila- 
delphia. Pa. 

Hooker  Electrochemical  Co.,  26  Pine  St.. 
New  York,  N.  Y. 

Mallinckrodt  Chemical  Works,  St.  Louis, 
Mo. 

HYDROELECTRIC  POWER  DEVELOP- 
MENT.— The  utilization  of  potential  energy 
of  water  antedates  history.  There  are 
indications  that  simple  and  crude  water 
wheels  were  used  in  connection  with  water 
supply  aqueducts  and  irrigation  works  even 
before  the  first  century  A.  D.  One  of  the 
first  recorded  applications  of  water  power 
was  made  about  1681,  when  pumps  driven 
by  water  wheels  were  used  to  supply  the 
city  of  London  with  water.  The  earliest 
use  of  water  power  in  the  United  States 
was  the  old  tidal  mill  near  Boston  con- 
structed in  1631.  Other  small  developments 
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followed  and  the  presence  of  water  power 
determined  largely  the  location  of  the  early 
settlements,  but  no  developments  of  larger 
proportions  were  attempted  until  about  the 
end  of  the  18th  century.  Introduction  of 
the  hydraulic  turbine  about  the  middle 
of  the  19th  century  made  possible  higher 
efficiencies  and  larger  developments  of 
power,  and  this  unit  superseded  the  water 
wheel  except  for  irrigation  purposes  and 
the  smaller  flour  and  saw  mills.  Even  In 
the  larger  textile  mills  the  utilization  of 
the  water  power  was  restricted  by  the 
limitations  of  mechanical  power  transmis- 
sion from  the  hydraulic  unit  to  the  driven 
machines. 

It  was  not  until  near  the  close  of  the 
last  century  that  hydroelectric  power  de- 
velopment was  begun  and  thus  removed 
the  limitations  referred  to.  One  of  the  first 
electric  central  stations,  that  installed  at 
Appleton,  Wis.,  in  1882,  was  driven  by 
water  power.  Other  plants  of  this  kind 
went  Into  service  in  Vermont,  Quebec  and 
other  parts  of  the  United  States  and  Can-  ' 
ada,  but  the  real  beginning  of  hydroelectric 
power  generation  and  transmission  was  not 
until  1889.  In  that  year  two  single-phase 
10,000-volt  transmission  systems  were 
placed  in  service,  one  at  Oregon  City, 
transmitting  13  miles  to  Portland,  Ore., 
and  the  other  at  Pomona.  Cal.,  transmit- 
ting 29  miles  to  San  Bernardino.  The 
power  was  used  for  lighting  and  railways. 
In  1891  an  experimental  three-phase  trans- 
mission system  * was  Completed  in  Ger- 
many, which  transmitted  over  a distance 
of  109  miles  from  Lauffen  to  Frankfort  at 

26.000  volts. 

About  this  time  the  first  great  develop- 
ment for  transmission  of  electricity  for 
general  power  purposes  was  started  at 
Niagara  Fklls,  N.  Y.  The  Niagara  Falls 
Hydraulic  & Mfg.  Co.  built  the  first  plant. 
Water  was  taken  from  the  upper  Niagara 
River  and  conducted  by  means  of  a cross- 
city canal  to  the  lower  bluff  on  the  Amer- 
ican side  and  distributed  by  steel  pipes  to 
the  plants  located  at  the  foot  of  this 
bluff.  The  Niagara  Falls  Power  Co.  con- 
structed the  second  plant.  In  which  a small 
canal  conducts  water  to  the  vertical  shafts 
which  connect  with  a tail-water  tunnel 
running  below  the  city  of  Niagara  Falls 
and  discharging  into  the  river  Just  below 
the  suspension  bridge. 

During  the  recent  World  War,  all  the 
American  power  companies  at  Niagara 
Falls  were  consolidated  under  the  name 
of  the  Niagara  Falls  Power  Co.,  the  con- 
solidation making  possible  the  use  of  all 
the  water  available  under  the  treaty  with 
Great  Britain,  by  the  construction  of  a 
new  plant.  This  new  plant  built  under  the 
stress  of  war-time  conditions,  embodies  the 
latest  advances  in  hydraulic  and  electrical 
development.  Three  units  were  installed, 
designed  to  have  a combined  output  of 

100.000  hp.  The  units  have  each  demon- 
strated their  ability  to  operate  continu- 
ously at  40.000  hp.,  which  makes  them  the 
largest  hydroelectric  units  In  the  world. 
Although  the  official  efficiency  tests  have 
not  as  yet  been  completed,  it  is  apparent 
from  those  already  made  that  the  hydraulic 
efficiency  will  equal  or  slightly  exceed  93% 
and  that  the  efficiency  from  forebay  to 
switchboard  will  be  over  90%. 

Other  large  hydroelectric  systems  which 
represent  the  best  practices  known  are  the 
Tallulah  River.  Ga..  Big  Creek  Cal . and 
Keokuk,  Iowa,  on  the  Mississippi.  The 
Tallulah  plant  operates  six  10.000-kw  units 
at  a 600-foot.  head,  and  transmits  ivwer 
at  110.000  volts.  The  Big  Creek  develop- 
ment has  an  ultimate  capacity  of  140.000 
kw.  and  operates  two  plants.  The  first 
plant  has  a head  of  1900  ft.  and  the  ta'il 
water  is  then  conducted  to  plant  No.  2. 
which  operates  at  a head  of  1780  feet. 
Transmission  is  at  a voltage  of  150,000  and 
the  maximum  distance  is  240  miles.  The 
Keokuk  dam  and  plant  Is  the  largest 
single  water-power  plant  In  the  world.  Its 
ultimate  capacity  is  225,000  kw.:  10.000-hp. 
turbines  operating  under  a head  of  32  feet 
are  connected  to  7500-kv-a.  generators. 

Some  notable  features  in  connection  with 
hydroelectric  development  are  In  connec- 
tion with  the  size  of  the  units  and  the 
maximum  heads  utilized,  etc.  The  largest 
single-discharge  turbine  in  the  world.  42.- 
000  hp.,  is  located  In  California.  The  high- 
est head  plants  are  to  be  constructed  in 
California,  where  two  plants  are  to  operate 
at  a head  of  2500  ft.  The  highest  dam  in 
the  world  Is  346  H ft.,  and  is  Installed  In 
Tdaho.  The  greatest  storage  of  water  in 
America  and  second  in  the  world  is  in 
New  Mexico,  having  a storage  space  of 
2.638.868  acre-ft.  The  longest  high-voltage 
transmission  line,  now  operating  at  87,000 
j and  65,000  volts  is.  from  Mono  County. 
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California,  to  Yuma.  Arizona,  a distance 
of  539  miles. 

HYDROELECTRIC  POWER  FACTS 
AND  FIGURES. — Hydroelectric  plants  are 
those  which  generate  electrical  energy  ex- 
clusively or  chiefly  by  means  of  water 
power,  as  contrasted  with  those  plants 
which  use  other  sources  of  primary  power. 
In  view  of  the  fact  that  these  plants  use 
little  or  no  fuel  and  generally  invest  huge 
sums  in  water-power  development,  and 
transmit  their  current  long  distances  over 
high-tension  lines,  they  clearly  stand  in 
a class  by  themselves  among  other  cen- 
tral stations. 

Water  wheels  and  turbines  form  a very 
important  part  of  the  primary  power 
equipment  of  American  central  electric  sta- 
tions. They  have  not  shown  the  increase 
In  relative  importance  as  compared  to 
other  prime  movers  during  the  past  few 
years,  which  might  have  been  expected 
had  conditions  been  normal.  There  ha3 
been  a fuller  utilization  of  existing  hydro- 
electric plants  rather  than  much  installa- 
tion of  new  ones. 

The  growth  of  American  hydroelectric 
power  for  central  stations  and  electric 
railways  is  as  follows:  1902,  1,748  units — 
488,125  hp;  1907,  2.710  units— 1.446,218  hp; 
1912,  3.325  units— 2,948,538  hp;  1917,  3.695 
units — 4,917,522  hp.  and  1920  (estimated) 
6,481,000  hp.  In  1917,  3,192  generators 

were  driven  by  water-power,  with  a total 
kilowatt  capacity  of  8.228,265,  an  aver- 
age rating  of  1.010  kw.  The  .generators 
driven  by  all  other  prime  movers  were 
12.406  in  number  with  capacities  of  8,840,- 
789  kw.,  an  average  of  712  kw.  per  gen- 
erator. 

The  distribution  of  water  power  between 
commercial  and  municipal  central  sta- 
tions, electric  railways,  and  electrified  di- 
visions of  steam  railways  is  given  in  the 
following  table.  It  also  shows  the  propor- 
tion of  water  power  to  the  total  mechani- 
cal horsepower  ih  per  cent. 


Class  Horsepower  Rating  in  Thousands 


1920 

Commercial  ..5,500.0 

Municipal  251.0 

Electric  rail- 
ways   — 713.2 

Electrified 
steam  rail- 
ways   16.8 


Total  6,481.0 

Percent  of 

total  hp...  28.8 


1917 

1912 

1907 

4,076.8 

2,338.9 

1.318.7 

200.4 

130.3 

30.3 

628.0 

471.3 

92.0 

12.3 

8.0 

5.2 

4,917.5 

2,948.5 

1,446.2 

28.7 

2b. 4 

21.8 

In  1917  there  were  1,079  plants  reporting 
some  water  power  and  259  which  had  water 
wheels  and  turbines  totaling  1,000  hp.  or 
more.  Many  stations  report  other  types  of 
primary  power  machines  used  as  auxiliar- 
ies when  water  power  is  insufficient.  There 
are  548  plants  which  use  water  power  only. 
The  actual  increase  in  hydroelectric  sta- 
tions represented  by  the  259  large  plants, 
from  1912  to  1917  was  only  34.  In  1917, 
these  plants,  representing  4%  of  the  total 
number  of  plants,  were  valued  at  $1,396,619,- 
224  or  45.6%  of  the  total  valuation.  This 
was  an  increase  of  51.3%  since  1912  com- 
pared to  a 40.7%  increase  for  all  central 
stations.  The  horsepower  of  prime  movers 
increased  84.7%  and  the  generator  capacity 
99.8%  in  the  same  period,  with  a corres- 
ponding growth  for  all  stations  of  71.8% 
and  74.1%,  respectively.  The  income  from 
sale  of  energy  increased  from  $66,852,631  in 
1912  to  $149,224,378  in  1917.  a gain  of  123.2% 
as  compared  to  the  74.8%  increase  of  all 
central  stations.  The  number  of  kilowatt- 
hours  generated  in  1917  by  hydroelectric 
stations  was  54.7%  of  the  total  for  all  cen- 
tral stations  or  13,924.464,619  kw.-hr„  an 
increase  of  138.2%  since  1912.  In  1920, 
16,500,000,000  kw-hr.  were  generated  in  hy- 
droelectric plants,  which  was  approximate- 
ly 36%  of  the  total  of  46,000,000,000  kw-hr. 
This  was  an  Increase  of  18.4%  since  1917. 
Hydroelectric  systems  have  2.6  separate 
generating  stations  per  system  as  com- 
pared with  1.1  for  all  stations.  They  serve 
9-6  municipalities  per  station,  while  for  all 
generating  stations  the  average  is  2.2.  The 
average  value  of  plant  and  equipment  is 
$5,392,352,  about  nine  times  as  great  as 
the  average  of  all  stations. 

The  economies  resulting  from  the  de- 
creased amount  of  labor  needed  in  connec- 
tion with  water-power  generation  are 
shown  by  the  fact  that  while  all  generat- 
ing stations  show  an  average  of  19.4  em- 
ployees, the  hydroelectric  stations  In  spite 
of  their  far  greater  output  and  capacity 
per  plant  employ  but  five  times  as  many 
men,  or  98.8  per  plant.  This  is  further  il- 
lustrated by  the  fact  that  the  large  hydro- 


electric plants  sell  797,572  kw-hr.  per  em- 
ployee compared  to  366,289  for  steam 
plants.  The  average  investment  per  kilo- 
watt capacity  of  generators  is  $353  /or  hy- 
droelectric stations  and  $312  for  all  other 
stations.  The  expenses  per  kw-hr.  sold 
vary  from  0.555  to  7.16  cents  for  water- 
power plants  and  from  1.387  to  10.08  cents 
for  steam  plants.  Of  this  expense,  the 
largest  proportion  in  the  water-power 
plants  is  the  interest  payment,  amounting 
to  44.9%,  in  one  group  of  large  capacity 
stations.  The  amount  paid  in  dividends 
per  kw-hr.  sold  seems  to  bear  no  relation 
to  the  size  of  the  station,  though  for  hydro- 
electric plants  It  appears  to  grow  less  as 
the  stations  become  larger.  The  highest 
dividend  rate  paid  for  these  stations  is 
1.8%,  with  only  0.6%  for  the  largest  sta- 
tions. The  steam  plants  show  a maxi- 
mum dividend  of  3.8%  for  the  largest  sta- 
tions. It  does  not,  therefore,  appear  that 
at  present  hydroelectric  stations  are  a par- 
ticularly profitable  investment. 

The  total  hydroelectric  developments  by 
states  show  California  leading  with  738,977 
hp;  New  York  is  second  with  701,948  hp. 
and  Montana  third  with  268,917  hp.  Cali- 
fornia, New  York,  Montana,  South  Caro- 
lina and  Michigan  combined  report  a total 
of  2.138.156  hp.,  or  almost  50%  of  the  total 
for  the  United  States. 

A recent  census  taken  by  the  Canadian 
Department  of  Interior,  shows  that  practi- 
cally every  great  center  in  Canada  is  now 
served  with  hydroelectric  energy.  The  po- 
tential capacity  is  given  at  20,000.000  hp., 
and  2,418,000  of  this  is  now  installed.  The 
ultimate  capacity  of  the  plants  now  work- 
ing and  being  constructed  is  3,385,000  hp. 
Of  the  water  power  now  employed  73%  is 
generated  in  central  stations  and  91.4%  of 
the  central -station  energy  is  generated  by 
water  power. 

HYDROELECTRIC  POWER.  POTEN- 
TIAL AND  PROBABLE  FUTURE  DE- 
VELOPMENT.— A survey  of  about  one- 
fourth  of  the  country  made  by  the  De- 
partment of  the  Interior  of  the  United 
States  to  determine  the  potential  water 
power  of  the  country,  revised  and  pub- 
lished In  1915,  indicates  a minimum  po- 
tential horsepower  of  32.083,000  and  a 
maximum  of  63.490,000.  This  is  assuming 
an  over-all  efficiency  of  utilization  of  about 
90%,  which  is  higher  than  most  of  the 
present  Installations  but  has  been  reached 
in  the  latest  plants.  With  all  of  the  stor- 
age possibilities  developed  and  utilized  it 
has  been  roughly  estimated  that  approxi- 
mately  200,000,000  hp.  or  more  would  be 
available.  Of  this  amount  over  72%  is 
found  In  the  Rocky  Mountain  and  Pacific 
Coast  states  and  42%  of  the  total  is  found 
in  the  latter  three  states.  Washington, 
Oregon  and  California. 

The  maximum  horsepower  per  square 
mile  available  in  the  states  having  most 
power  possibilities  is  as  follows:  Washing- 
ton 125.0,  Oregon  68.4,  Idaho  60.4,  Cali- 
fornia 49.4,  West  Virginia  43.5.  New  York 

34.3,  Montana  28.0.  Connecticut  27.6,  Mas- 
sachusetts 27.5.  New  Hampshire  26.3.  Maine 

24.4,  South  Carolina  21.8,  Virginia  20.6. 
Alabama  18.1,  Tennessee  18.1,  Vermont 
17.6,  Utah  15.5,  Colorado  15.3.  Arizona  14.0, 
Wyoming  13.3,  New  Jersey  12.8,  Wisconsin 
11.1,  Maryland  10.8,  Pennsylvania  10.7. 
North  Carolina  10.7,  Georgia  10.6,  and 
Rhode  Island  10.4. 

If  our  water  power  were  developed  to 
its  highest  possible  utilization,  it  would 
naturally  be  accompanied  by  the  abandon- 
ment of  the  fuel-using  generating  equip- 
ment in  a large  number  of  central  stations 
now  In  operation,  together  with  the  junk- 
ing of  a large  part  of  the  boiler  and  en- 
gine equipment  now  used  in  manufacturing 
establishments.  It  Is  estimated  that  there 
would  be  a saving  in  fuel  which  at  present 
prices  would  amount  to  from  $1,000,000,000 
to  $2,000,000,000  annually.  There  would  be 
a further  yearly  saving  of  at  least  hundreds 
of  millions  of  dollars  which  are  now  paid 
as  wages  to  the  workers  in  fuel-burning 
power  plants  that  would  be  shut  down  and 
to  many  miners  and  coal  handlers  whose 
services  would  no  longer  be  necessary  with 
a general  electrification  of  industry  and 
railroading. 

It  appears  that  the  gains  which  would 
result  from  a conservation  of  the  fuel  sup- 
ply and  a full  utilization  of  the  natural 
water  resources  would  be  public  rather 
than  private.  At  present  the  high  cost 
of  material,  labor  and  of  capital  needed 
for  water-power  development  purposes  is 
rather  effectively  offsetting  the  high  cost 
of  fuel  used  in  the  old  establishments.  The 
development  under  private  control  will  be 
gradual  until  such  time  as  the  economic 
gains  will  outweigh  the  costs  of  a change. 


With  lower  Interest  rates,  lower  prices 
for  materials  and  labor  and  a greater  cer- 
tainty of  return  on  investments,  the  move- 
ment in  this  direction  will  doubtless  be 
more  rapid. 

The  present  power  survey  of  the  con- 
gested Industrial  district  between  Boston 
and  Washington  being  conducted  under  the 
supervision  of  the  United  States  Geological 
Survey  gives  promise  of  showing  how 
water  power  and  fuel-generated  power  can 
best  be  co-ordinated  into  a gigantic  elec- 
trical power  system  using  both  sources  for 
the  beat  possible  economy.  By  location  of 
power  stations  at  the  most  advantageously 
selected  water-power  sites  and  at  coal 
mines  all  the  power  will  be  generated  most 
efficiently  and  transmitted  at  very  high 
tension  over  an  extensive  interconnected 
network  of  power  lines  feeding  into  a main 
power  trunk  or  bus.  from  which  branches 
will  be  tapped  off  to  the  cities,  industrial 
centers  and  electrified  railroad  systems 
The  220, 000- volt  1100- mile  power  bus  pro- 
posed for  California  is  such  a power  trunk, 
but  confined  almost  entirely  to  the  inter- 
change of  power  between  hydroelectric  sys- 
tems alone  and  the  supply  of  intervening 
and  adjoining  districts. 

It  can  hardly  be  assumed  that  water 
power  will  eventually  entirely  supersede 
steam  power  or  that  all  of  the  potential 
water  power  will  ever  be  developed,  since 
in  many  cases  this  would  involve  pro- 
hibitive expense.  At  present  five  of  the 
nine  groups  of  states  have  installed  a 
greater  primary  power  than  the  estimated 
potential  water  power  in  their  respective 
groups.  It  must  not  be  forgotten  that  the 
distance  over  which  electric  power  can 
profitably  be  transmitted,  which  Is  now 
definitely  established  as  exceeding  250  miles 
is  still  strictly  limited  by  engineering  and 
financial  difficulties,  but  is  gradually  being 
increased  by  the  application  of  higher 
transmission  voltages.  Consequently  the 
United  States  must  rely  on  coal  and  other 
fuels  and  other  possible  sources  of  pri- 
mary power  than  water  power,  until  such 
time  as  the  enormous  water-power  re- 
sources concentrated  in  some  of  the  states 
can  be  developed  and  transmitted  econom- 
ically into  the  states  not  blessed  with  this 
invaluable  natural  resource.  In  the  mean- 
time important  improvements  in  the  prac- 
tical development  and  reliable  utilization 
of  other  sources  of  power,  such  as  use  or 
the  direct  heat  of  the  sun,  the  power  of 
the  winds,  waves  and  tides,  may  relieve 
the  power  situation  in  many  regions  so 
that  the  use  of  fuels  may  ultimately  he 
restricted  to  those  districts  that  possess 
none  of  these  various  natural  resources,  an 
being  tied  together  by  electrical  trans- 
mission lines  and  Interchanging  power  as 
the  conditions  make  necessary. 

HYDROELECTRIZATION.— The  thera- 
peutic use  of  water  and  electHcity  com- 
bined, sometimes  called  hfdroelectrothera- 
peutlcs.  It  is  usually  applied  in  the  form 

of  a bath  furnished  with  suitable  moderate- 
voltage  electrodes,  one  fastened  to  the  tun 
and  the  other  applied  to  the  body  of  the 
bather. 

HYDROELECTROTHERAPEUTICS.  — 

See  Hydroelectrization. 

HYDROGEN.— An  odorless,  invisible  gas; 
the  lightest  known  substance.  Symbol  H; 
at.  wt.  1.008;  sp.  gr.  (air  = 1)  0.0695. 

Liquefies  at  13  atmospheres  pressure  at 
— 253°  C.  It  burns  readily,  forming  steam 
or  water,  and  is  highly  explosive  if  the 
mixture  with  air  is  not  rich  enough  in 
hydrogen  for  ordinary  combustion.  Burnea 
with  pure  oxygen  it  gives  a very  hot 
flame,  utilized  in  the  oxy-hydrogen  blow- 
pipe. Other  uses  are  in  filling  balloons, 
converting  oil  into  fat  and  in  certain  other 
chemical  operations.  It  is  obtained  in 
large  quantities  in  electrolytic  alkali  proc- 
esses. being  given  off  by  the  action  of  the 
alkali  metal  on  water  to  form  caustic  al- 
kali. It  Is  also  produced  electrolyticalty. 
together  with  oxygen,  by  the  ®le.ctTP!y8i! 
of  water,  which  has  been  acidulated  or 
made  conducting  by  the  use  of  a httie 
sulphuric  acid  or  caustic  soda  or  potaan. 
See  Hydrogen  generators,  electrolytic. 

HYDROGEN  GENERATORS,  ELE®; 
TRO  LYTIC. —Electrolytic  generators  for 
the  production  of  hydrogen  generally  oper- 
ate on  the  principle  of  the  electrolysis  o 
water,  which  also  gives  oxygen.  To  in- 
crease the  conductivity  of  the  water  a 
little  sulphuric  acid,  caustic  soda  or  caus 
tic  potash  Is  added,  but  these  seiwe  only 
to  conduct  the  current  and  are  not  ae 
composed.  The  generators  are  reauy  * 
form  of  electrolytic  cell  or  ' *ny 

are  often  called  such.  They  are  generalty 
made  of  lead  for  tbe  acidic  electrolyte,  or 
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of  iron  for  the  alkaline  electrolyte.  They 
are  made  in  various  forms,  such  as  the 
Schoop,  the  Schmidt,  the  Garuti.  and  the 
Schuckert  electrolyzers,  which  see.  The 
electrodes  are  of  the  same  material  as  the 
cell,  and  may  be  in  the  form  of  wire, 
plates,  etc.  With  lead  anodes  lead  per- 
oxide is  formed. 

Manufacturers: 

Burdett  Mfg.  Co.,  309  St.  Johns  Ct.,  Chi- 
cago. 111. 

Carbo- Hydrogen  Co.  of  America..  Bene- 
dum-Trees  Bldg..  Pittsburgh.  Pa. 

Electrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh,  Pa. 

International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.** 

National  Electro  Products,  Ltd.,  87 
Church  St.,  Toronto,  Ont.,  Can. 

HYDROGEN  ION.— The  primary  condi- 
tion in  which  an  electrolyzing  current  tends 
to  liberate  hydrogen  from  an  electrolyte, 
at  the  surface  of  contact  of  the  electro- 
lyte and  the  cathode. 

HYDROGRAPH.— A graphical  diagram 
which  shows  the  daily  variation  in  the 
flow  of  water  in  a stream  at  the  point  6f 
observation  during  any  period. 

HYDROLYSIS.— The  tendency  of  dis- 
solved materials  in  aqueous  solution  to  re- 
act with  the  water  and  form  other  prod- 
ucts. Example:  aluminum  sulphate  in  so- 
lution has  an  acid  reaction,  supposed  to  be 
due  to  the  reaction  with  water  forming  a 
certain  amount  of  sulphuric  acid  and  dis- 
solved (colloidal)  aluminum  oxide.  It  is 
really  a special  case  of  chemical  equi- 
librium. between  the  dissolved  salt  and 
water  on  one  side  and  the  corresponding 
acid  and  metallic  oxide  on  the  other. 

HYDROMETER  SYRINGES.— In  many 
cases  It  is  impossible  to  float  the  hydrom- 
eter in  the  container  of  the  electrolyte  or 
other  solution,  as  in  automobile  ignition, 
electric  vehicle,  or  other  compact  and  port- 
able storage  batteries.  For  such  work  the 
hydrometer  is  enclosed  in  a larger  glass 
tube  which  is  provided  with  a rubber  bulb 
at  the  upper  end  and  small  rubber  tube 
or  tip  at  the  lower  end.  By  means  of  the 
bulb  enough  solution  may  be  drawn  into 
the . barrel  of  the  large  tube . to  float  the 
hydrometer  and  permit  taking  a reading  of 
the  density.  The  hydrometer  syringe  finds 
extended  application  with  storage  batteries, 
being  used  as  an  acid  syringe  as  well  as 
to  aid  in  taking  hydrometer  readings. 

Manufacturers: 

Beck  & Co.,  Oscar,  280  Maujer  St., 
Brooklyn,  N.  Y. 

Edelmann  & Co.,  E..  2638-56  N.  Crawford 
Ave-,  Chicago,  111.  "Break-Not,”  "Jum- 
bo." 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa.  "Genco.** 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati.  Ohio. 

Munning  & Co.,  A.  P..  Church  St.,  Mata- 
wan,  N.  J. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia.  Pa. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Storage  Battery  Supply  Co..  The,  239  E. 
27th  St.,  New  York,  N.  Y. 

Workrite  Mfg.  Co.,  The,  5606  Euclid  Ave., 
Cleveland,  Ohio.  '‘WorkRite.” 

HYDROMETERS. — These  are  devices  for 
indicating  the  relative  densities  or  specific 
gravities  of  liquids  or  solutions.  They  con- 
sist of  a long  glass  stem  near  the  lower 
end  of  which  is  an  enlargement  to  keep 
the  instrument  afloat.  This  lower  end  ter- 
minates in  a bulb  which  is  filled  with  shot 
or  some  other  heavy  material  to  keep  the 
instrument  upright.  The  density  of  the 
solution  is  indicated  by  the  depth  to  which 
the  stem  sinks  In  the  solution.  The  scale 
may  be  graduated  in  relative  densities, 
with  water  as  the  standard,  or  in  arbitrary 
graduations  called  degrees,  such  as  the 
Baume  scale;  the  latter  is  not  used  as 
much  as  formerly.  The  specific  gravity  of 
acid  storage- battery  electrolytes  is  always 
determined  by  a hydrometer;  it  ranges 
from  1.150  to  1.300,  depending  on  the  kind 
of  battery  (amount  of  electrolyte  used) 


and  the  state  of  charge.  It  rises  during 
charge  and  falls  during  discharge.  Also 
see  Specific  gravity. 

Manufacturers: 

Beck  & Co.,  Oscar.  280  Maujer  St., 
Brooklyn,  N.  Y. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa. 

Chaney  Mfg.  Co..  The,  557-575  E.  Pleas- 
ant St.,  Springfield.  Ohio. 

Electric  Storage  Battery  Co.,  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia.  Pa. 

Electrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh,  Pa. 

Freas  Glass  Works,  Inc.,  Franc’s  L.,  146 
E.  9th  Ave.,  Conshohocken,  Pa. 

General  Platers’  Supply  Co..  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y.  "G.  P. 
S.'* 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio.  - ~ 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis,  Mo. 

Hearn  & Harrison,  418  Notre  Dame  St., 
West,  Montreal,  Que.,  Can. 

Luthy  Products  Corp.,  1170  Broadway, 
New  York,  N.  Y. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn.  N.  Y.  "A.  E M 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  **Optimu8’\ 

Nautical  Instruments  Mfg.  Co.,  Inc.,  558 
Hendrix  St.,  Brooklyn,  N.  Y.  "Nauti- 
co.*' 

Philadelphia  Thermometer  Co.,  The.  54 
N.  9th  St.,  Philadelphia.  Pa. 

Precision  Thermometer  & Instrument  Co., 
1434  Brandywine  St.,  Philadelphia,  Pa. 
"Princo.” 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Scranton  Glass  Instrument  Co  . 322  N. 
Washington  Ave.,  Scranton,  Pa. 

Scientific  Instrument  Co.,  711  8th  St.,  De- 
troit. Mich 

Standard  Scientific  Co.,  9 Barrow  St.. 
New  York.  N.  Y.  "Stansico  *’ 

Storage  Battery  Supply  Co.,  The.  239  E. 
27th  St.,  New  York,  N.  Y.  ’•Reliance.’' 

TAYLOR  INSTRUMENT  COMPANIES 
95  Ames  St.,  Rochester,  N.  Y.  "Ty- 
cos.” 

Wagner.  Carl  H..  1944  N.  Albany  Ave., 
Chicago.  111. 

Workrite  Mfg.  Co..  The.  5606  Euclid  Ave., 
Cleveland,  Ohio.  "WorkRite." 


eral  manager,  F.  A.  Poor.  Sales  represen- 
tatives, Omer  Cox,  San  Francisco,  Cal. ; 
C.  J.  Waddell.  Peoria,  III.;  F.  S.  Hardy  & 
Co.,  Boston,  Mass.;  W.  R.  Ostrander  & 
Co.,  New  York,  N.  Y. ; Charles  R.  Ablett 
Co.,  644  Prudential  Bldg.,  Buffalo,  N.  Y.; 
W.  Bingham  Co.,  Cleveland,  Ohio; 
Bo8twick-Braun  Co.,  Toledo,  Ohio; 
Lampton,  Crane  & Ramey  Co..  Louis- 
ville. Ky.;  King  Hardware  Co.,  At- 
lanta, Ga.- Holt  Electric  Utilities  Co.,  Jack- 
sonville, Fla.;  Stauffer,  Eshleman  & Co., 
Ltd.,  New  Orleans,  La.;  Barden  Electric  & 
Machinery  Co.,  Houston,  Tex.;  W.  S.  Nott 
Co..  Minneapolis,  Minn. 

HYGRADE  LIGHTING  FIXTURE  CORP. 
— 38  Park  St.,  Brooklyn.  N.  Y.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 
tric lamps.  Business  established  1918. 
President,  Samuel  Shapiro;  secretary,  Mor- 
ris Berman;  treasurer  and  general  man- 
ager, Samuel  Cdminsky;  sales  manager,  J. 
B.  Bruenn. 

HYGROMETERS. — These  are  instruments 
for  indicating  relative  humidity.  One  form 
consists  of  a bundle  of  human  hair  from 
which  the  oil  has  been  extracted.  As  the 
humidity  increases,  the  hair  absorbs  moist- 
ure and,  as  it  does  so,  expands.  This  ex- 
pansion is  made  to  move  a pointer  over  a 
graduated  scale. 

Another  form,  usually  termed  the  sling 
psychrometer,  consists  of  two  thermom- 
eters fixed  side  by  side  upon  a board.  One 
Is  an  ordinary  thermometer,  while  the 
other  has  a piece  of  wet  muslin  surround- 
ing the  bulb.  The  instrument  is  whirled 
in  the  air,  and  the  water  evaporates  from 
the  muslin,  the  rate  of  evaporation  vary- 
ing with  the  humidity.  Since  evaporation 
proceeds  with  the  absorption  of  heat,  the 
wet-bulb  thermometer  will  indicate  a low- 
er temperature,  and  this  temperature  is  a 
function  of  the  humidity.  By  observing 
the  difference  of  temperature,  the  humidity 
is  then  determined  by  means  of  a series  of 
tables,  which  may  be  obtained  from  the 
Weather  Bureau.  Another  form  of  this  in- 
strument in  common  use  has  the  dry  and 
wet-bulb  thermometers  mounted  side  by 
side  on  a stationary  frame  or  board.  The 
wick  surrounding  the  wet  bulb  dips  into 
a small  vessel  of  water  and  remains  per- 
maneptly  wet  to  a degree  depending  on  the 
relative  humidity  of  the  air. 

A knowledge  of  the  prevailing  humidity 
is  necessary  in  certain  electrical  measure- 
ments, such  as  those  made  with  spark 
gaps. 

Manufacturers: 


HYDROPAK. — Trade  name  for  packing 
for  plunger  pumps  made  by  the  Imperial 
Packing  Corp.,  191  Greenwich  St..  New 
York,  N.  Y. 


HYDRO- PROOF.— Trade  name  for  rub- 
ber tape  manufactured  by  the  Elkhart 
Rubber  Works,  Elkhart,  Ind. 


HYDROSINE. — Trade  name  for  electric 
light  baths  manufactured  by  the  McIntosh 
Battery  & Optical  Co..  223-233  N.  Califor- 
nia Ave.,  Chicago,  111. 


HYDROPHONE. — One  name  for  an  in- 
strument including  a microphone  telephone 
transmitter  for  detecting  sounds  in  or  un- 
der water.  See  Detector,  submarine;  also 
Telephonic  detectors  for  submarines. 


HYDROSTATICS. — That  branch  of  phys- 
ics which  relates  to  the  pressure  and  equi- 
librium of  liquids  (or  incompressible  fluids, 
such  as  water,  mercury,  etc.),  applying  the 
principles  of  statics,  or  that  branch  of 
mechanics  which  relates  to  materials  held 
at  rest  by  balanced  forces  acting  on  them. 

HYDROXYL  ION.— The  part  of  a dis- 
solved hydrate  salt  which  an  electrolyzing 
current  tends  to  liberate  at  the  anode. 
Sometimes  loosely  applied  to  the  pre-exist- 
ing combination  of  an  (OH)  radical  of  a 
dissolved  hydrate  with  the  solvent,  the 
solvated  (OH)  radical,  before  electrolysis 
is  applied.  In  the  latter  case,  its  general 
formula  is  (OH)  (Solvent)y,  where  y indi- 
cates a varying  and  generally  unknown 
number  of  molecules  of  the  solvent. 


HYFIELD  MFG.  CO..  THE.— 21  Walker 
St.,  New  York,  N.  Y.  Manufacturer  of  mo- 
tor-driven razor  blade  sharpeners,  dish- 
washers, screw  drivers,  electrical  tape,  etc. 
President,  Charles  E.  Strong;  vice-presi- 
dent, A.  L.  Hatfield;  secretary,  L.  E 
Strong. 


Foxboro  Co.,  Inc.,  The,  Fbxboro,  Mass. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Green,  Henry  J.,  1191  Bedford  Ave., 

Brooklyn,  N.  Y. 

Mason  Regulator  & Engineering  Co.. 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  "A.  E.  M.*’ 

Nautical  Instruments  Mfg.  Co.,  Inc.,  558 
Hendrix  St.,  Brooklyn.  N.  Y.  "Nauti- 
co." 

Philadelphia  Thermometer  Co.,  The,  54 
N.  9th  St.,  Philadelphia,  Pa. 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia. 
Pa.  "Princo." 

Queen -Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia.  Pa. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Scranton  Glass  Instrument  Co.,  322  N. 
Washington  Ave.,  Scranton,  Pa. 

Scientific  Instrument  Co.,  711  8th  St.,  De- 
troit, Mich. 

Standard  Scientific  Co..  9 Barrow  St.. 
New  York,  N.  Y.  "Stansico.” 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  "Ty- 
cos.** 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago.  111. 

HYKON  MFG.  CO.,  THE.— Alliance.  Ohio. 
Manufacturer  of  boring  machines.  Presi- 
dent, Harry  J.  Dick ; secretary  and  treas- 
urer, Edward  T.  Conrad. 

HYLITE, — Trade  name  for  fixture  fit-  * 
tings,  metal  spinnings  and  stampings  man- 
ufactured by  Henry  Hyman  & Co..  Inc., 
478  Broadway,  New  York,  N.  Y. 


When  writing  to  manufacturers  please 
mention  the 
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HYGRADE. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Hygrade 
Lamp  Co.,  60  Boston  St.,  Salem.  Mass. 

HYGRADE  LAMP  CO.— 60  Boston  St.. 
Salem,  Mass.  Manufacturer  of  incandes- 
cent lamps.  Business  established  1901. 
President  and  sales  manager,  E.  J.  Poor; 
secretary,  W.  E.  Poor;  treasurer  and  gen- 


HYLO.— Trade  name  for  double-filament 
incandescent  lamps  manufactured  by  the 
Economical  Electric  Lamp  Division.  Na- 
tional Lamp  Works  of  General  Electric 
Co.,  25  W.  Broadway,  New  York,  N.  Y. 

HYMAN  4,  CO„  INC.,  HENRY.— New 
York,  N.  Y.  Manufacturers  of  fixture  fit- 
tings and  parts,  metal  spinnings  and 
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stamping*.  Main  office,  476  Broadway, 
New  York,  N.  Y.  Branch  offices,  San 
Francisco,  Cal.;  36  W.  Randolph  St.,  Chi- 
cago, 111. 

HYPOCHLORITES. — The  salts  of  hypo- 
chlorous  acid,  HCIO.  They  are  formed  by 
electrolysis  of  alkali  chlorides  if  the  prod- 
ucts formed  at  the  anode  and  cathode  are 
allowed  to  mix,  that  is,  they  are  formed 
by  the  action  of  chlorine  on  alkali  hy- 
drates. (See  Alkali,  electrolytic.)  Cells 
for  producing  hypochlorite  usually  have  bi- 
polar electrodes,  so  that  mixture  of  the 
products  takes  place  readily  without  waste 
of  space.  The  electrolyte  is  usually  circu- 
lated to  promote  the  interaction,  and  is 
recirculated  until  the  desired  concentra- 
tion is  attained.  Types  of  these  cells  are 
the  Kellner,  Haas-Oettel,  and  Schuckert. 
The  last-named  uses  graphite  plate  ca- 
thodes and  platinum-iridium  foil  anodes. 

HYPOSULPHITES.— Can  be  made  by  the 
electrolytic  reduction  of  NaHSO*  at  low 
temperature. 

HY-RAD. — Trade  name  for  radio  trans- 
mitters manufactured  by  the  Chicago  Ra- 
dio Laboratory,  Ravenswood  & Schreiber 
Aves.,  Chicago,  111. 

HYRATE. — Trade  name  for  storage  bat- 
ten* testers,  battery  grippers,  electric  bat- 
tery oven  and  hot  knife  manufactured  by 
the  Service  Station  Supply  Co.,  30-32 
Larned  St.,  Detroit,  Mich. 

HYRATE  CADMO.— Trade  name  for 
special  voltmeter  for  cadmium  testing  of 
storage  batteries  manufactured  by  the  Ser- 
vice Station  Supply  Co.,  30-32  E.  Earned 
St.,  Detroit.  Mich. 

HYSTERESIS. — An  examination  of  a 
typical  B-H,  or  magnetization,  curve  will 


show  that  the  Increase  flux  density  is  not 
directly  proportional  to  the  magnetizing 
force.  At  first  the  flux  density  increases 
more  slowly;  at  higher  values  of  H.  it  in- 
creases more  rapidly,  and  at  still  higher 
values  the  rate  again  is  slower,  and  Anal- 
ly any  further  increase  in  magnetizing 
force  produces  only  slight  increase  in  flux 
density. 

When  the  magnetizing  force  is  decreased, 
the  reduction  in  flux  density  does  not  fol- 
low the  curve  for  increasing  values,  but  it 
decreases  less  rapidly.  This  lagging  of 
the  flux  density  behind  the  magnetizing 
force  is  called  “hysteresis,”  from  a Greek 
word  which  means  lagging  behind. 

HYSTERESIS  COEFFICI  ENT.— T h a t 
constant  by  which  the  1.6  power  of  the 
flux  density  must  be  multiplied  to  give 
the  hysteresis  loss  per  cu.  cm.  per  cycle. 
It  depends  upon  the  magnetic  properties  of 
the  substance.  (See  Hysteresis  loss.) 

HYSTERESIS,  Dl  ELECTRIC.— See  Di- 
electric hysteresis. 

HYSTERESIS  LOOP.— If  the  magnetiza- 
tion be  taken  through  a cycle  from  a cer- 
tain value  of  flux  density  to  an  equal  value 
of  flux  density  in  the  opposite  direction 
and  then  back  to  the  value  at  starting,  the 
magnetization  curves  will  form  a closed 
loop.  This  is  known  ns  the  hysteresis  loop 
and  its  area  is  proportional  to  the  energy 
spent  in  magnetizing  unit  volume  of  the 
iron.  The  hysteresis  loop  gives  valuable 
information  concerning  the  losses  in  trans- 
former and  other  iron  which  is  subject  to 
cycles  of  magnetization. 

HYSTERESIS  LOSS.— Whenever  the  flux 
In  a ferromagnetic  substance  is  caused  to 
vary,  the  variation  of  flux  is  always  ac- 


companied by  the  development  of  heat  in 
the  substance.  This  heat  is  due  to  two 
causes.  (1)  Some  energy  is  required  to 
magnetize  and  demagnetize  the  substance. 
This  energy  is  converted  into  heat  by  the 
frictional  resistance  of  the  molecules  and 
is  known  as  hysteresis  loss.  The  hysteresis 
loss  per  cu.  cm.  of  the  substance  may  be 
calculated  by  the  following  formula,  which 
is  due  to  Steinmetz:  W = ijB***  ergs  per 
cycle,  where  rj  (the  coefficient  of  hystere- 
sis) has  values  from  0.001  to  0.002  for  an- 
nealed so  ft  steel.  (2)  Some  energy  is  spent 
in  inducing  currents  that  circulate  in  the 
ferromagnetic  substance  which  always  is 
an  electrical  conductor.  Such  currents  are 
called  “eddy  currents,”  which  see. 

HYTEMPITE. — Trade  name  for  refrac- 
'tories  manufactured  by  the  Quigley  Fur- 
nace Specialties  Co.,  26  Cortlandt  St.,  New 
York.  N.  Y. 

HY-TEN-SL. — Trade  name  for  bronze  of 
very  high  tensile  strength  manufactured 
by  the  American  Manganese  Bronze  Co., 
Holmesburg  Junction,  Philadelphia,  Pa. 

HYTEST. — Trade  name  for  rubber-cov- 
ered wires  and  cables  manufactured  by  the 
Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St..  New  York,  N.  Y. 

HYTONE. — Trade  name  for  radio  trans- 
mitters manufactured  by  the  Clapp-East- 
ham  Co.,  139  Main  St..  Cambridge,  Mass. 

HYVIS. — Trade  name  for  lubricating  oil 
manufactured  by  the  Fred  G.  Clark  Co., 
1087  W.  11th  St..  Cleveland.  Ohio. 

HYVOLTAGE. — Trade  name  for  insu- 
lated screw  drivers  manufactured  by  the 
Hyfleld  Mfg.  Co..  21  Walker  St..  New 
York,  N.  Y. 


I. — Chemical  symbol  for  the  element 
iodine.  Also  the  symbol  for  an  electric 
current;  the  form  I is  used  to  designate  the 
continuous  value  or  effective  value  of  an 
alternating  current  and  the  form  i for  the 
instantaneous  value. 

IACO.  — Trade  name  for  motor-driven 
blowers  manufactured  by  the  Improved  Ap- 
pliance Co.,  413  Kent  Ave.,  Brooklyn,  N.  Y. 

I.  A C. — Trade  name  for  micrometer 
gages  and  gage  standards  manufactured  by 
Ibsen  & Co.,  404  Keefe  Ave.,  Milwaukee, 
Wis. 

I-BEAM.— A rolled  steel  beam  or  Joist 
having  a cross-section  resembling  the  capi- 
tal letter  I.  They  are  used  extensively  in 
power  plant,  building,  bridge,  traveling 
crane  and  other  construction  work,  as  they 
are  very  economical  of  material  in  relation 
to  their  strength. 

I BSCO. — Trade  name  for  battery  steamers 
and  stills  manufactured  by  the  Illinois  Bat- 
tery Steamer  Co.,  607  Spencer  St.,  Peoria, 
Rl. 

IBSEN  A CO. — 104  Keefe  Ave.,  Milwau- 
kee, Wis.  Manufacturers  of  micrometer 
gages  and  gage  standards.  Business  estab- 
lished 1913.  H.  B.  Ibsen,  proprietor. 

I-C. — Trade  name  for  controlling  devices 
manufactured  by  the  Industrial  Controller 
Co.,  886  Greenbush  St.,  Milwaukee,  Wis. 

ICE  BREAKERS,  MOTOR- DRIVEN. — In 
hotels,  creameries,  confectionery  and  simi- 
lar places  where  large  quantities  of  crushed 
ice  are  used  the  cakes  of  ice  are  broken  up 
by  a motor-driven  machine,  known  as  an 
Ice  breaker.  The  usual  form  of  the  ma- 
chine is  a motor-driven  drum  fitted  with 
cutting  teeth  or  saw  blades,  the  drum  being 
mounted  within  a hopper.  The  cake  Ice  is 
fed  against  the  revolving  drum  and  cut  up 
into  pieces  of  the  desired  size. 

Manufacturers: 

Allman  Gas  Engine  Co.,  461  Canal  St., 
New  York,  N.  Y.  “Champion.” 

H.  S.  B.  W.-Cochrane  Corp.,  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
“Creasey.” 

ICE-CREAM  FREEZERS.— See  Freezers, 
Ice-cream,  motor-driven. 

ICE  MACHINES. — See  Refrigerating  and 
Ice-making  machines,  motor- driven  heavy- 
duty. 


ICE  PROTECTION  IN  WATER-POWER 
PLANTS. — The  formation  of  ice  and  pro- 
vision for  Its  removal  is  one  of  the  im- 
portant factors  in  hydraulic  power-plant 
design.  Frazil  Ice,  I.  e.,  finely  divided  ice 
held  in  suspension,  is  very  difficult  to  re- 
move and  passes  through  the  pipes  into  the 
turbines  and  clogs  them.  Anchor  ice,  which 
forms  on  the  bottom  of  a channel  is  also 
troublesome.  A larger  forebay  or  settling 
basin  is  usually  required  to  permit  the 
frazil  ice  to  float  to  the  top  and  freeze  solid. 
A solid  layer  of  ice  is  a protection  against 
the  two  other  forms,  but  at  the  same  time 
results' In  a loss  of  head. 

ICELANDER. — Trade  name  for  ice-mak- 
ing machines  manufactured  by  the  Arm- 
strong Machinery  Co.,  3201-3219  E.  River- 
side Ave.,  Spokane,  Wash. 

IDEAL. — Trade  name  for  medical  bat- 
teries manufactured  by  the  Frank  S.  Betz 
Co.,  Hoffman  St.,  Hammond,  Ind. 

IDEAL. — Trade  name  for  electric  floor 
sanders  manufactured  by  the  Boettcher 
Pattern  Co..  440  N.  Peoria  St.,  Chicago,  111. 

IDEAL. — Trade  name  for  reflllable  fuses 
manufactured  by  A.  F.  Daum,  Pittsburgh, 
Pa. 

IDEAL. — Trade  name  for  resistance  wire 
and  ribbon  manufactured  by  the  Electrical 
Alloy  Co.,  Morristown,  N.  J. 

IDEAL. — Trade  name  for  oxyacetylene 
cutting  and  welding  equipment  manufac- 
tured by  the  General  Welding  Co.,  355-57 
14th  St..  Hoboken,  N.  J. 

IDEAL. — Trade  name  for  flour  mill  ma- 
chinery manufactured  by  the  B.  F.  Gump 
Co.,  431  S.  Clinton  St.,  Chicago,  111. 

IDEAL. — Trade  name  for  electric  washing 
machine  manufactured  by  the  Haag  Bros. 
Co.,  Peoria.  111. 

IDEAL. — Trade  name  for  bells  and  gongs 
manufactured  by  the  R.  Haas  Electric  & 
Mfg.  Co.,  305  E.  Monroe  St.,  Springfield,  111. 

IDEAL. — Trade  name  for  electric  glue 
warmers  manufactured  by  the  Halverson 
Co.,  Union  Ave.  at  E.  Oak  St.,  Portland, 
Ore. 

IDEAL. — Trade  name  for  battery  con- 
nectors, terminals,  etc.,  manufactured  by 
the  Ideal  Clamp  Mfg.  Co.,  Inc.,  200  Brad- 
ford St.,  Brooklyn,  N.  Y. 
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IDEAL. — Trade  name  for  commutator 
stones  manufactured  by  the  Ideal  Commu- 
tator Dresser  Co.,  3229-31  Sheffield  Ave., 
Chicago,  111. 

IDEAL. — Trade  name  for  motors,  gen- 
erators and  motor-generators  manufactured 
by  the  Ideal  Electric  & Mfg.  Co.,  E.  5th  & 
Elm  Sts.,  Mansfield,  Ohio. 

IDEAL. — Trade  name  for  welders'  shields 
and  helmets  manufactured  by  the  Ideal 
Face  Shield  Co.,  468  N.  Garfield  Ave.,  Co- 
lumbus, Ohio. 

IDEAL. — Trade  name  for  fire  alarms 
manufactured  by  the  Ideal  Fire  Detector 
Co.,  161-163  W.  Clay  Ave.,  Roselle  Park. 
N.  J. 

IDEAL. — Trade  name  for  pipe  thread  cut- 
ting dies  manufactured  by  the  Ideal  Tool 
& Mfg.  Co.,  Beaver  Falls.  Pa. 

IDEAL. — Trade  name  for  tree  trimmers 
manufactured  by  Mathias  Klein  & Sons, 
3200  Belmont  Ave.,  Chicago,  111. 

IDEAL. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co-. 
Cincinnati,  Ohio. 

IDEAL. — Trade  name  for  fan  motors 
manufactured  by  the  Manhattan  Electrical 
Supply  Co.,  Inc.,  17  Park  PI.,  New  York, 
N.  Y. 

IDEAL. — Trade  name  for  lighting  re- 
flector manufactured  by  Frank  W.  Morse, 
291  Congress  St.,  Boston,  Mass. 

IDEAL. — Trade  name  for  electric  tools 
manufactured  by  the  Neil  & Smith  Electric 
Tool  Co..  813-815  Broadway,  Cincinnati, 
Ohio. 

IDEAL. — Trade  name  for  electric  irons 
manufactured  by  the  Pelouze  Mfg.  Co.,  232 
E.  Ohio  St.,  Chicago,  111. 

IDEAL. — Trade  name  for  automatic  Are 
detectors  and  fire  alarm  systems  manufac- 
tured by  the  Relc  Equipment  Corp.,  5 Beek- 
man  St.,  New  York,  N.  Y. 

IDEAL. — Trade  name  for  electrical  por- 
celain products  manufactured  by  the  Star 
Porcrlain  Co.,  Trenton,  N.  J. 

IDEAL. — Trade  name  for  ceiling  outlet 
plates  made  by  the  Sterling  Mfg.  Co.,  1014 
Chestnut  St.,  Erie,  Pa. 

IDEAL.— Trade  name  for  troHey  catchers 
manufactured  by  the  Trolley  Supply  Co., 
Massillon,  Ohio. 
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IDEAL  CLAMP  MFG.  CO.,  INC.— 200 

Bradford  St.,  Brooklyn.  N.  Y.  Manufac- 
turer of  battery  connectors,  terminals,  etc. 
President  and  treasurer.  Philip  Rauch; 
vice-president,  Frances  Rauch;  secretary, 
Jacob  Rauch. 

IDEAL  COMMUTATOR  DRESSER  CO.— 
3229-31  Sheffield  Ave.,  Chicago,  111.  Manu- 
facturer of  commutator  stones.  J.  Walter 
Becker,  general  manager. 

IDEAL  ELECTRIC  A MFG.  CO.f  THE.— 
Mansfield,  Ohio.  Manufacturer  of  a-c.  and 
d-c.  power  apparatus.  Business  established 
1901.  President  and  treasurer,  C.  H.  Voe- 
gele;  vice-president,  John  Krause;  secre- 
tary and  general  manager,  S.  Glenn  Vinson; 
sales  manager,  L.  S.  Meeker,  Jr.  Main 
office.  163  E.  5th  St.,  Mansfield,  Ohio. 
Branch  offices,  1420  Majestic  Bldg.,  Mil- 
waukee, Wis.;  60  Church  St.,  New  York, 
N.  Y.;  602  S wetland  Bldg..  Cleveland,  Ohio; 
802  Plymouth  Bldg.,  Minneapolis,  Minn.; 
1131  Race  St.,  Philadelphia,  Pa.;  637  Mich- 
igan Trust  Bldg.,  Grand  Rapids.  Mich.;  701 
Fisher  Bldg.,  Chicago,  111.;  1004  House 

Bldg..  Pittsburgh,  Pa.  Sales  representa- 
tives, Haralson  Sales  Co.,  Birmingham, 
Ala.;  DeMarco  Engineering  Co.,  Chatta- 
nooga, Tenn.;  Morse  Engineering  Co.,  St. 
Louis,  Mo.;  Southern  Jobbers’  Supply  Co., 
Inc.,  New  Orleans,  La.;  Denver  Metal  & 
Machinery  Co.,  Denver,  Colo.;  G.  L.  Vinson 
& Co.,  Raleigh,  N.  C.;  Alexander  & Garsed, 
Charlotte,  N.  C.;  Dillon  Electric  Co.,  Can- 
ton, Ohio;  C.  B.  Rodgers,  Tiffin,  Ohio; 
Baker- Joslyn  Co.,  San  Francisco,  Cal.;  E.  I. 
Van  Doren,  Troy,  N.  Y.;  Broderick  Electric 
Co..  East  St.  Louis,  111.;  National  Engineer 
& Electric  Co.,  Baltimore,  Md.;  Ferranti 
M & T Co.,  Montreal,  Que.,  Toronto,  Ont.. 
Can. 

IDEAL  ELECTRIC  MFG.  CO.,  INC.— 718- 
720  Cherry  St..  Philadelphia,  Pa.  Manufac- 
turer of  switches  and  outlet  boxes.  Busi- 
ness established  1920.  President  and  gen- 
eral manager,  B.  F.  Clark;  secretary  and 
treasurer,  J.  Pearl. 

IDEAL  FACE  SHIELD  CO.,  THE.— 468 
N.  Garfield  Ave.,  Columbus,  Ohio.  Manu- 
facturer of  welders’  helmets  and  shields. 
President,  F.  J.  Williams;  secretary  and 
treasurer.  E.  L.  Work;  general  manager, 
F.  A.  Armstrong. 

IDEAL  FIRE  DETECTOR  CO — 161-163 
W.  Clay  Ave.,  Roselle  Park,  N.  J.  Manu- 
facturer of  fire  alarms.  Business  estab- 
lished 1912.  President,  George  H.  E.  Ber- 
thold;  vice-president,  William  B.  Park- 
hurst;  secretary,  Robert  C.  Kayser; 
treasurer  and  general  manager,  Charles  H. 
Kayser.  Sales  representatives,  Relc  Equip- 
ment Corp.,  5 Beekman  St.,  New  York,  N. 
Y.;  Interstate  Finance  Corp..  Easton,  Pa. 

IDEAL  GAS  A ELECTRIC  FIXTURE 
CO. — 433  Broadway,  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures.  Business 
established  1903.  President,  W.  T.  Hend- 
rickson; secretary.  P.  B.  Ferrando;  treas- 
urer and  general  manager,  Henry  Ferrando. 

IDEAL  HEAT. — Trade  name  for  electric 
irons  manufactured  by  the  Loetscher-Ryan 
Mfg.  Co.,  Rock  Island,  111. 

IDEAL  LAMP  SHADE  CO.— 5503  N. 
Clark  St.,  Chicago,  111.  Manufacturer  of 
silk  shades.  Partnership,  B.  Matlea  and 
M.  Heuser. 

IDEAL  MINUTE. — Trade  name  for  elec- 
tric water  heaters  manufactured  by  the 
Loetscher-Ryan  Mfg.  Co.,  Rock  Island,  111. 

IDEAL  TOOL  A MFG.  CO.— Beaver  Falls. 
Pa.  Manufacturer  of  screws,  cutting  dies, 
tools  and  machinery.  Business  established 
1904.  President.  F.  N.  Beegle;  vice-pres- 
ident, George  Davidson;  general  manager, 
R.  S.  Arnold. 

IDF. — Abbreviation  for  intermediate  dis- 
tributing frame.  See  Frames,  telephone 
distributing. 

IDLER. — In  gear  trains  or  geared  mech- 
anisms, a toothed  wheel  occupying  an  in- 
termediate position  In  the  train  to  com- 
municate motion  from  the  driving  gear  to 
Hie  follower  without  any  change  in  speed 
ratio  and  without  giving  a reversal  of 
rotation. 

I.  E.  S. — Abbreviation  for  Illuminating 
Engineering  Society. 

IGNITERS,  ELECTRIC  BLASTING.— A 

term  applied  to  a special  form  of  blasting 
cap.  It  is  used  for  exploding  ^successive 
blasts  of  high  and  low  explosives  by  elec- 
tric firing. 

Manufacturer: 

Atlas  Powder  Co.,  140  N.  Broad  St.,  Phila- 
delphia, Pa. 

IGNITERS,  INTERNAL-COMBUSTION 
ENGINE. — The  explosive  charge  in  inter- 


nal-combustion engines  is  ignited  by  an 
electric  spark  produced  in  various  ways. 
The  two  methods  in  common  use  are  the 
“make-and-break”  and  •'Jump-spark”  sys- 
tems. The  make-and-break  system  has 
mounted  in  the  end  of  the  cylinder  two 
contacts  through  which  a high-tension  cur- 
rent flows.  At  the  proper  moment  the 
contacts  are  separated  mechanically  and 
an  arc  or  spark  is  made  at  the  contacts, 
igniting  the  charge  in  the  cylinder.  The 
Jump-spark  system  commonly  used  in  auto- 
motive and  small  stationary  engines  has 
two  insulated  contacts,  separated  by  a very 
short  distance,  mounted  in  a plug  in  the 
end  of  the  cylinder.  By  a timing  arrange- 
ment the  plug  containing  the  contacts  is 
included  in  a high-tension  circuit  and  a 
spark  which  ignites  the  gas  Jumps  across 
the  contact.  The  sparking  contact  device 
used  in  the  make-and-break  method  is 
called  an  “igniter.”  It  is  used  almost  ex- 
clusively on  stationary  engines.  The  Jump- 
spark  igniting  device  is  called  a “spark 
plug”  and  Is  listed  separately  under  Plugs, 
spark  (which  see).  A self-inductance  coil 
and  ignition  batteries  or  a magneto  gen- 
erator is  used  for  supplying  the  high-ten- 
sion current  for  the  sparking  igniter. 

Manufacturers: 

Comet  Electric  Co.,  The,  1237-1241  St. 
Paul  St.,  Indianapolis,  Ind.  “Comet.” 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Teagle  Co.,  The,  1125  Oregon  Ave.,  Cleve- 
land, Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

IGNI-TEST. — Trade  name  for  automobile 
testers  manufactured  by  the  Testall  Elec- 
tric Mfg.  Co.,  339  Moore  Bldg.,  San  Antonio, 
Tex. 

IGNITION  ACCESSORIES,  MISCEL- 
LANEOUS. — Ignition  systems  on  automo- 
biles and  other  internal  combustion  en- 
gines provide  a very  large  field  for  the  use 
of  accessories  of  various  kinds  to  improve 
troublesome  conditions.  Consequently  sev- 
eral device?  have  been  placed  on  the  mar- 
ket which  are  not  regularly  furnished  as 
part  of  complete  systems.  Among  these 
are  spark  intensifiers,  which  are  used  on 
some  automobiles  to  provide  a series  gap 
thus  giving  a higher  spark  intensity  with- 
in the  cylinder.  Master  vibrators  are  also 
furnished  as  auxiliary  apparatus  to  con- 
vert a multiple  vibrator  system  into  one 
more  nearly  synchronous.  Special  types 
of  high  tension  magnetos  are  also  fur- 
nished. Automatic  regulators  are  also 
used  on  battery  systems  to  secure  the 
same  length  of  break  at  all  but  the  very 
slowest  speeds. 

IGNITION  BATTERIES.— See  Batteries, 
primary,  dry,  ignition,  telephone,  etc.;  Bat- 
teries, storage,  automobile  ignition,  lighting 
and  starting.  • 

IGNITION  COILS,  PLUGS,  TIMERS 
AND  WIRE. — See  Coils,  ignition  or  spark; 
Plugs,  spark;  Timers,  ignition  or  spark; 
Distributers,  automotive  ignition;  Wire, 
automobile  ignition. 

IGNITION  OUTFITS,  COMPLETE, 
AUTOMOTIVE. — The  equipment  for  pro- 
ducing the  spark  which  ignites  the  charge 
in  internal-combustion  engines  is  called  an 
ignition  outfit.  It  includes  a source  of  en- 
ergy, a means  of  producing  a high-tension 
current  and  a distributing  or  timing  device 
for  causing  the  spark  to  occur  at  the  right 
moment  In  each  cylinder.  The  source  of 
energy  may  be  a battery  or  when  the  en- 
gine is  running  a magneto,  or  both  may  be 
used  interchangeably.  For  controlling  the 
time  and  sequence  of  sparking  a distributer 
or  timer  is  used.  As  the  contact  which 
closes  and  opens  the  circuit  with  each 
spark  discharge  must  operate  with  speed 
and  precision  a special  device  called  a con- 
tactor Is  employed  in  many  ignition  sys- 
tems. The  high-tension  current  is  produced 
by  a battery  and  induction  coil,  a low-ten- 
sion magneto  and  self-induction  or  spark 
coil,  or  a high-tension  magneto  may  be 
employed.  The  complete  outfit  also  in- 
cludes wiring,  switches,  etc.  The  details 
of  the  outfits  depend  somewhat  on  the  kind 
of  automotive  machine  for  which  ignition 
is  provided,  as  the  requirements  for  the 
ordinary  gasoline  automobile,  heavy-duty 
trucks,  farm  tractor,  motorcycle,  motor- 
boat,  airplane  and  other  self-propelled  con- 
veyance differ  in  many  respects. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  Dayton,  Ohio. 
“Dayton.” 
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All- Spark  Ignition  Co.,  Inc.,  13  Water  St., 
New  York,  N.  Y.  “Alsop- All -Spark.” 

American  Bosch  Magneto  Corp.,  Spring- 
field,  Mass.  “Bosch.” 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark.  N.  J. 

Comet  Electric  Co..  The,  1237-1241  St. 
Paul  St.,  Indianapolis,  Ind.  “Comet.” 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Duntley,  J.  W.,  1004  Michigan  Ave.,  Chi- 
cago, 111.  “Duntley.”  (Automobile.) 

Eastern  Parts  Mfg.  Co.,  Inc.,  136  Spring 
St.,  New  York,  N.  Y.  “Pemko.” 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  (See  advertisement  on 
page  1313.) 

Eisemann  Magneto  Corp.,  32  3Srd  St., 
Brooklyn,  N.  Y. 

Gray  & Davis,  Inc.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago. 
111.  (See  display  advertisement  on 
page  1327.) 

Kent  Mfg.  Co.,  Atwater,  4937  Stenton 
Ave.,  Philadelphia,  Pa.  “Atwater 
Kent.” 

North  East  Electric  Co.,  Rochester,  N.  Y. 
(Automobile)  “North  East.” 

Philbrin  Corp.,  Kennett  Square,  Pa. 

Recording  & Computing  Machines  Co., 
The,  1 Essex  Ave.,  Dayton,  Ohio. 
“Ohmer.” 

Remy  Electric  Co.,  Anderson,  Ind. 

Robson  & Co.,  Charles,  N.  W.  Cor.  8th 
& Washington  Ave.,  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark,  N.  J. 

Teagle  Co.,  The,  1125  Oregon  Ave.,  Cleve- 
land. Ohio. 

Webster  Electric  Co.,  Clark  & De  Koven 
Ave.,  Racine,  Wis. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

IGNITOR. — Trade  name  for  dry  batteries 
manufactured  by  the  National  Carbon  Co., 
Cleveland,  Ohio. 

I.  HP. — An  abbreviation  #for  indicated 
horsepower. 

ILG  ELECTRIC  VENTILATING  CO.— 
Chicago,  111.  Manufacturer  of  electric  ven- 
tilating equipment.  Business  established 
1906.  President,  S.  M.  Weis;  vice-president 
and  sales  manager,  J.  M.  Frank;  secretary, 
treasurer  and  general  manager,  R.  A.  Ilg. 
Main  office  and  factory,  Crawford  Ave.  & 
DIversey  Blvd.,  Chicago,  111.  Branch  office. 
13  Park  Row,  New  York,  N.  Y.;  327  Com- 
mercial Trust  Bldg.,  Philadelphia,  Pa.; 
Bessemer  Bldg.,  Pittsburgh,  Pa.;  Owen 
Bldg.,  Detroit,  Mich.;  Schofield  Bldg.,  Cleve- 
land, Ohio;  Mailers  Bldg.,  Chicago,  111. 
Sales  representatives,  Tompkins  & Stod- 
dard, Boston,  Mass.;  W.  H.  Beaven,  Bir- 
mingham, Ala.;  A.  P.  Becker,  Albany, 
N.  Y.;  G.  G.  Sch&ckleford,  Buffalo,  N.  Y.; 
J.  R.  Purser,  Charlotte,  N.  C.;  C.  R.  Leing, 
Cincinnati,  Ohio;  C.  C.  Carson,  Dallas, 
Tex.;  F.  H.  Boyer,  Des  Moines.  Iowa;  L.  F. 
Buchanan,  Grand  Rapids,  Mich.;  H.  L. 
Bramgin,  Indianapolis,  Ind. ; James  E.  King, 
Kansas  City,  Mo.;  Teltz  Engineering  & 
Equipment  Co.,  Los  Angeles,  Cal.;  Fuel 
Engineering  Co.,  Memphis,  Tenn.;  M.  V. 
Eicholtz,  Milwaukee.  Wis.;  H.  S.  Nesbitt 
Co..  Minneapolis,  Minn.;  W.  M.  Jaeger, 
New  Haven,  Conn.;  G.  H.  Alwine  Co., 
Omaha.  Neb.;  H.  F.  Klrcher  Co.,  Peoria, 
111.;  Harry  L.  Mead,  Portland,  Ore.;  Lee 
Harrison  Co.,  Richmond,  Va.;  J.  P.  Adolph, 
Rockford,  111.;  J.  M.  Foster,  St.  Louis,  Mo.; 
Tiltz  Engineering  & Equipment  Co.,  San 
Francisco,  Cal.;  Economy  Appliance  Co., 
Spokane,  Wash.;  E.  R.  Greeley,  Syracuse, 
N.  Y.;  M.  C.  GrifTen,  Toledo,  Ohio. 

ILLINOIS. — Trade  name  for  stokers 
manufactured  by  the  Illinois  Stoker  Co., 
104  W.  7th  St.,  Alton.  111. 

ILLINOIS. — Trade  name  for  variable  con- 
densers manufactured  by  George  F.  John- 
son. 625  Black  Ave.,  Springfield,  111. 

ILLINOIS. — Trade  name  for  weatherproof 
wire  manufactured  by  the  Illinois  Wire  & 
Cable  Co.,  Sycamore,  111. 

ILLINOIS  BATTERY  STEAMER  CO.— 
607  Spencer  St.,  Peoria,  111.  Manufacturer 
of  battery  steamers  and  stills.  Business 
established  1919.  President,  Charles  Knetz- 
ger;  vice-president,  Otto  Rohman;  secre- 
tary, Alex  Rapp;  treasurer,  T.  B.  Wisslng; 
general  manager,  Joseph  Wissing.  Sales 
representative,  Bailey-Drake,  Inc.,  1120  S. 
Michigan  Ave.,  Chicago,  111. 

ILLINOIS  BRONZE  POWDER  CO.— 170 
W.  Randolph  St.,  Chicago,  111.  Manufac- 
turer of  bronze  powders. 
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ILLINOIS  ELECTRIC  PORCELAIN  CO. 
— Macomb,  111.  Manufacturer  of  porcelain 
cleats,  knobs,  insulators  and  other  porce- 
lain products  for  electrical  purposes.  Pres- 
ident and  general  manager,  C.  W.  Kett- 
ron:  secretary,  Charles  Hanan;  treasurer, 
W.  C.  Sutton. 

ILLINOIS  ENGINEERING  CO.— Chicago. 
111.  Manufacturer  of  electric  vacuum 
pumps  and  steam  specialties.  Business  es- 
tablished 1900.  President,  R.  L.  Gifford; 
vice-president  and  general  manager,  P.  Van 
Inwagen;  secretary,  J.  C.  Matchett.  Main 
office  and  factory,  Racine  Ave.  & 21st  St., 
Chicago,  111.  Branch  offices.  New  York, 
N.  Y.;  Los  Angeles.  Cal.;  Harrisburg,  Pa.; 
San  Francisco,  Cal. 

ILLINOIS  INDEPENDENT  TELE- 
PHONE  ASSOCIATION.— President.  Dr.  R. 

E.  Gordon,  El  Paso,  III.;  executive  secre- 
tary. Jay  Mitchell,  Springfield,  111. 

ILLINOIS  MALLEABLE  IRON  CO.— 
1801-1825  Diversey  Pkwy.,  Chicago,  111. 
Manufacturer  of  metal  castings,  conduit  fit- 
tings, etc.  Business  established  1884. 
President,  H.  E.  Bullock;  vice-president 
and  treasurer,  W.  J.  Akin;  secretary, 
George  J.  Reeling;  sales  manager,  J.  R. 
Steneck. 

ILLINOIS  SMELTING  A REFINING  CO. 
—410  N.  Peoria  St.,  Chicago,  111.  Manu- 
turer  of  lead  bars,  wire,  brass,  copper  and 
bronze,  sheets,  tubing  and  other  metal 
products. 

ILLINOIS  STAMPING  A MFG.  CO.— 542 
W.  Jackson  Blvd.,  Chicago,  111.  Manufac- 
turers of  metal  stampings.  Partnership, 

F.  J.  Schylander  and  F.  A.  Diener. 

ILLINOIS  STATE  ASSOCIATION  OF 

ELECTRICAL  CONTRACTORS  AND 
DEALERS.— President,  R.  W.  Poelma,  65 
W.  Harrison  St.,  Chicago,  111. 

ILLINOIS  STATE  ELECTRIC  ASSOCIA- 
TION.— President.  B.  J.  Denman,  Rock 
Island,  111.;  secretary-treasurer,  R.  V. 
Prather,  DeWitt  Smith  Bldg.,  Springfield, 

m. 

ILLINOIS  STOKER  CO.— Alton.  111. 
Manufacturer  of  stokers.  President,.  James 
Duncan;  vice-president,  W.  M.  Duncan; 
secretary,  G.  D.  Duncan.  Main  office.  104 
W.  7th  St..  Alton,  111.  Branch  office,  Cleve- 
land, 111.  Sales  representative,  Ernest  E. 
Lee  Co.,  115  S.  Dearborrt  St  . Chicago,  111. 

ILLINOIS  WIRE  A CABLE  CO.— Syca- 
more, 111.  Manufacturer  of  weatherproof 
wire.  Business  established  1912.  President, 
George  E.  Dutton;  vice-president,  H.  V. 
Engh;  secretary  and  treasurer,  Arthur  A. 
Mueller;  general  sales  manager,  Frank  H. 
Freeman:  sales  manager,  Sam  J.  Reno. 

ILLUMINANT. — A source  of  light,  nat- 
ural or  artificial  and  capable  of  providing 
Illumination.  In  the  case  of  artificial 
sources  it  consists  of  the  essential  elements 
of  the  source  necessary  to  produce  light, 
whereas  “lamp"  may  Include  support,  outer 
housing  and  often  decoration. 

ILLUMINATED  BULLETIN  BOARDS.— 
Large  bulletin  boards  and  wall  signs  are 
usually  illuminated  by  means  of  lamps  and 
reflectors  mounted  in  front  of  the  upper 
edge  of  the  board,  the  reflectors  being 
either  of  special  angle,  box  or  trough  type 
shaped  to  throw  the  light  uniformly  over 
the  surface.  Floodlight  projectors  are 
sometimes  used  for  large  boards  when 
they  can  be  placed  at  a fair  distance. 
Small  boards  can  be  effectively  illumi- 
nated from  behind  by  using  a translucent 
glass  surface  for  the  board  or  putting  the 
announcement  or  design  on  a translucent 
slide,  sheet  or  curtain  placed  directly  back 
of  a clear  glass  front;  this  permits  ready 
change  of  the  announcement  and  is  much 
used  in  theaters  and  depots.  (For  manufac- 
turers of  the  latter  type  see  Bulletin  and 
program  boards,  internally  illuminated.) 

ILLUMINATED  COLUMNS.— Ornamental 
columns  or  pedestals  made  of  opal  glass, 
alabaster  or  other  translucent  material,  and 
made  luminous  by  means  of  .internal  lamps. 
They  are  usually  for  decorative  effect,  but 
occasionally  for  advertising  as  in  barber 
poles.  See  Barbers’  poles,  illuminated  and 
revolving. 

ILLUMINATED  DIAL  INSTRUMENTS 
AND  GAGES. — To  facilitate  the  reading  of 
switchboard  type  ammeters,  voltmeters, 
steam  gages  and  other  instruments,  the 
dial  is  frequently  made  of  translucent  glass 
and  illuminated  from  within  by  means  of 
one  or  more  small  incandescent  lamps. 
With  clear  black  figures  and  a black 
pointer  the  reading  can  be  seen  accurately 
from  a considerable  distance.  This  scheme 
is  used  especially  with  flush  type  instru- 


ments and  eliminates  the  need  of  a pro- 
jecting lamp  bracket  for  each  instrument 
or  group. 

ILLUMINATED  ELEVATOR  THRESH- 
OLD.— To  minimize  accidents  the  threshold 
of  an  elevator  should  be  more  intensely 
illuminated  than  the  rest  of  the  car  floor. 
One  wiTy  of  doing  this  is  by  means  of  a 
lamp  and  reflector  set  low  in  the  wall  of 
the  car  and  near  the  door  so  as  to  throw 
light  on  the  threshold.  Another  is  by 
means  of  a protected  lamp  set  within  the 
threshold,  which  has  openings  thus  ren- 
dered luminous.  (For  manufacturers,  see 
Elevator  safety  devices,  electric.) 

ILLUMINATED  PENCIL  OR  PEN.— A 
novel  form  of  vest-pocket  flashlight  shaped 
like  and  no  larger  than  an  ordinary  foun- 
tain pen  or  pencil.  (For  manufacturers, 
see  Flashlights,  hand  and  pocket.) 

ILLUMINATED  STAIR  LANDING.— 
Many  accidents  on  stairways  occur  on 
reaching  a landing,  due  to  inability 
to  discern  the  first  and  last  steps  of  a 
flight.  A lamp  and  reflector  placed  in  a 
protected  recess  In  the  baseboard  at  the 
top  and  near  the  bottom  step  can  be  ar- 
ranged to  Illuminate  the  landing  effec- 
tively and  thus  decrease  the  liability  of 
accidents.  This  scheme  is  especially  use- 
ful In  railway  stations,  theaters  and  other 
public  buildings. 

ILLUMINATED  TRACING  BOARD.— A 
box  or  frame  with  smooth  translucent 
glass  top  and  containing  incandescent 
lamps  is  used  to  facilitate  tracing  an 
Indistinct  drawing  or  print  by  illuminating 
it  from  below.  The  box  should  be  lined 
with  asbestos  or  otherwise  fireproofed. 

ILLUMINATING  E N G I NE  E R . — One 
versed  in  the  principles  of  light  production 
and  utilization,  and  skilled  in  their  effective 
application;  a master  of  the  science  and 
art  of  lighting;  an  expert  in  illuminating 
engineering.  (See  illuminating  engineering.) 

ILLUMINATING  ENGINEERING.— That 
branch  of  engineering  which  devotes  iUeu 
to  the  solution  of  lighting  problems  to  con- 
form to  the  physical,  physiological  ant 
psychological  requirements  involved.  I 
ieals  with  both  natural  and  artificial 
lighting,  but  principally  the  latter,  and 
especially  with  the  design  of  lamps,  lamp 
accessories,  and  of  lighting  installations. 
In  common  with  other  branches  of  en- 
gineering it  lays  stress  on  efficiency,  but 
nearly  always  it  must  be  the  visual  or 
utilization  efficiency  and  not  merely  the 
physical  or  production  efficiency,  while  In 
some  oases  (as  in  esthetic  lighting)  the 
physical  efficiency  is  greatly  subordinated 
to  the  efficacy  with  which  the  desired 
visual  and  mental  effects  are  produced. 

ILLUMINATING  ENGINEERING  SO- 
CIETY.— An  American  organization 
founded  In  1906  "for  the  promotion  of  the 
science  and  art  of  illumination."  Its  mem- 
bership now  aggregates  about  1200  and 
consists  of  illuminating  engineers  (active 
members)  and  others  Interested  in  the  ob- 
jects of  the  society  (associate  members  and 
sustaining  members).  Formation  of  two 
new  classes  of  membership  (student  and 
affiliated  members)  has  just  been  author- 
ised. 

In  its  early  years  the  society  devoted 
itself  principallv  to  the  study  of  the 
scientific  principles  of  illumination  and  in 
recent  years  to  the  rather  more  elusive 
phases  (such  as  esthetic  lighting,  psycho- 
logical aspects  of  lighting,  etc.)  and  to 
the  widespread  promulgation  of  the  known 
principles  of  good  lighting.  In  the  fall 
of  1010  the  society  collaborated  with  the 
Johns  Hopkins  University  In  giving  a 
course  of  special  lectures  at  Baltimore 
on  illuminating  engineering,  and  again  in 
the  fall  of  1916  it  acted  Jointly  with  the 
University  of  Pennsylvania  In  giving  a 
similar  course  of  lectures  at  Philadelphia, 
each  of  which  was  largely  attended.  During 
the  recent  war  the  society,  through  spe- 
cial committees,  co-operated  with  several 
government  departments  in  the  solution  of 
important  problems  in  military  and  naval 
lighting.  A Factory  Lighting  Code  was 
drafted  by  a committee  of  the  society  and 
has  been  used  as  the  basis  of  state  regu- 
lations on  this  subject  in  seven  states.  A 
School  Lighting  Code  was  also  drawn  up 
and  a Code  on  Automobile  Headlighting. 
Each  of  these  has  been  used  as  the  basis 
for  legislation. 

Officers  for  1920-1921  are:  President, 
Gen.  George  H.  Harries,  Chicago,  111.;  Jun- 
ior past-presidents,  George  A.  Hoadley, 
Swarthmore,  Pa.;  Samuel  E.  Doane,  Cleve- 
land, Ohio;  vice-presidents,  William  J. 
Clark.  Mt.  Vernon,  N.  Y.:  George  S.  Cramp- 
ton,  Philadelphia,  Pa.,  James  J.  Kirk,  Chi- 
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cago.  111.;  H.  F.  Wallace,  Boston.  Biass.; 
general  secretary,  Clarence  L.  Law,  New 
York,  N.  Y.;  treasurer,  L.  B.  Marks,  New 
York,  N.  Y.;  directors,  John  C.  D.  Clark, 
Boston,  Blass.,  Evan  J.  Edwards.  Cleveland, 
Ohio,  Preston  S.  Millar,  New  York,  N.  Y.. 
Francis  E.  Cady,  Cleveland.  Ohio,  E.  C. 
Crittenden,  Washington,  D.  C.,  Robert  B. 
Ely,  Bloomfield,  N.  J.,  Adolph  Hertz,  New 
York,  N.  Y.;  Walton  Forstall,  Philadelphia, 
Pa.,  Frank  S.  Price,  Boston,  Mass.  The 
general  offices  of  the  Society  are  at  29  West 
39th  St.,  New  York  City. 

The  Society  has  four  sections,  at  Boston. 
New  York,  Philadelphia  and  Chicagp,  each 
-of  which  meets  monthly  (except  during  the 
summer).  Besides  the  sections  a recent 
provision  has  been  made  for  smaller 
branches  of  the  Society  known  as  chapters; 
the  first  having  been  recently  established 
at  San  Francisco,  the  second  at  Cleveland 
and  another  being  organized  at  Toronto, 
Canada.  An  annual  convention  is  held 
usually  in  September  or  October  in  one  of 
some  ten  cities.  The  Society  publishes  the 
"Transactions  of  the  Illuminating  Engi- 
neering Society"  with  nine  issues  a year. 

Based  on  the  successful  work  of  the 
American  society,  similar  societies  have 
been  organized  In  England.  Germany  and 
Japan. 

ILLUMINATING  GLASSWARE.  — See 
Glassware,  illuminating. 

ILLUMINATION.— This  word  is  used 
widely  in  the  general  sense  of  lighting, 
such  as  the  illumination  of  a building  exte- 
rior or  of  any  interior  room  or  particular 
portion  thereof.  In  this  sense  it  does  not 
make  any  definite  distinction  between  the 
source  of  the  illumination  and  the  resulting 
illumination  produced. 

In  illuminating  engineering  the  word  illu- 
mination has  a definite  technical  meaning, 
this  being  the  density  of  the  luminous  flux 
over  any  particular  surface,  or  the  flux  per 
unit  of  intercepting  area.  This  is  based  on 
the  conception  of  light  as  a flux  of  luminous 
energy  radiating  from  a concentrated  or 
point  source.  In  popular  language,  lumi- 
nous flux  may  be  regarded  as  being  meas- 
ured by  the  number  of  rays  of  light 
emanating  from  the  source,  if  rays  of  light 
had  a definite  unit  value,  such  as  is  com- 
monly held  true  of  lines  of  force  from  a 
magnet.  It  is  obvious  that  a powerful  light 
source  would  issue  a very  large  number  of 
rays  and  that  illumination  on  any  surface 
would  be  measured  by  the  number  of  unit 
rays  falling  upon  a unit  area  of  the  sur- 
face. Since  there  is  no  such  thing  as  a 
unit  ray,  the  term  light  flux  or  luminous 
flux  is  used  to  represent  the  total  amount 
of  light  emitted  by  the  source  and  the 
lumen  is  considered  to  be  the  unit  of  this 
luminous  flux. 

Consequently  the  illumination  may  be 
measured  in  terms  of  the  number  of  lumens 
striking  unit  area  of  the  surface  Illumi- 
nated. The  most  common  unit  of  illu- 
mination is  the  foot-candle,  which  equals 
one  lumen  incident  per  square  foot*of  sur- 
face. Another  unit  is  the  lux,  which  equals 
one  lumen  incident  per  square  meter;  also 
the  phot,  which  equals  one  lumen  per 
square  centimeter.  The  milliphot  equals 
0.001  phot,  equals  0.929  foot-candle.  Other 
relations  between  these  units  are  as  fol- 
lows: one  foot -candle  equals  1.076  milli- 
phot. equals  10.76  lux;  one  phot  equals 
10.000  lux,  equals  1,000  milliphot. 

It  should  be  noted  that  illumination  is  the 
density  of  the  light  reaching  any  surface, 
but  that  this  is  not  the  same  as  the  bright- 
ness of  the  surface.  Brightness  may  be 
stated  as  being  the  relative  brilliancy  of 
the  surface  as  it  appears  to  the  eye,  and 
this  is  affected  by  its  reflecting  power  and 
color  as  well  as  its  illumination. 

Illumination  depends  on  the  angle  that 
the  Intercepting  surface  makes  with  the 
light  rays.  It  Is  greatest  when  the  surface 
is  at  right  angles  to  the  rays  and  least 
(practically  zero)  when  it  is  parallel  to  the 
rays.  Also  see  Horizontal  illumination; 
Vertical  illumination. 

ILLUMINATOR. — Trade  name  for  light- 
ing unit  manufactured  by  Lorin  W.  Young, 
Inc.,  214  E.  40th  St.,  New  York.  N.  Y. 

ILLUMINATORS,  MICROSCOPE.  — To 
study  materials  under  a microscope  the 
object  may  be  highly  illuminated  by  an 
electric  •illuminator  specially  designed  for 
use  on  microscopes.  The  materials  often 
present  different  appearance  to  the  eye  un- 
der light  coming  from  different  angles  and 
the  illuminators  consequently  may  be  ad- 
justable to  obtain  these  various  angles.  In 
the  electrical  industry  they  are  largely 
used  in  the  testing  or  research  laboratory 
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where  sections  of  materials,  such  as  metals, 
rubber,  insulating  materials,  vitreous 
enamels,  refractories  and  glass,  are  studied 
by  visual  observation  or  by  photomicro- 
graphs. 

Manufacturers: 

Chicago  Surgical  & Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago,  111. 

Hommel  & Co.,  Ludwig,  530-534  Fernando 
St..  Pittsburgh,  Pa.  "Silverman." 
ILLUMINATORS,  OVEN.— -A  protected 
lamp  for  illuminating  the  interior  of  a bak- 
ing or  other  oven.  It  permits  the  baker  to 
see  just  how  the  baking  Is  proceeding  with- 
out opening  the  door  or  disturbing  tne  pans 
in  which  the  baking  is  being  done.  Simi- 
larly, it  enables  the  contents  of  other  types 
of  ovens  to  be  examined  without  disturb- 
ance and  facilitates  the  Ailing  and  empty- 
ing of  the  oven. 

ILLUMINET.— Trade  name  for  lighting 
unit  manufactured  by  the  Art  Metal  Mfg. 
Co..  Cleveland,  Ohio. 

I LLU  Ml  NOMETER. — A term  commonly 
applied  to  portable  photometers  used  for 
measuring  illumination  intensities,  usually 
on  a special  test  plate  placed  at  the  level 
where  the  intensity  is  to  be  determined. 
The  Instrument  may  be  entirely  self-con- 
tained or  require  one  or  a few  accessories. 
(See  Photometers;  also  Foot-candle  meters.) 

ILLUSTRATOR. — Trade  name  for  stere- 
optlcons  manufactured  by  Williams,  Brown 
A Earle,  Inc.,  918  Chestnut  St.,  Philadel- 
phia. Pa. 

I.  L.  R. — Trade  name  for  lead  produced 
by  the  Anaconda  Copper  Mining  Co.,  42 
Broadway,  New  York,  N.  Y. 

IMCO. — Trade  name  for  insulating  com- 
pounds. waxes,  paints  and  other  insulating 
materials,  manufactured  by  the  Insulating 
Materials  Co.,  6133  Wesson  Ave.,  Detroit, 
Mich. 

IMICO. — Trade  name  for  mica  and  mica 
products  manufactured  by  the  International 
Mica  Co..  37th  & Brandywine  Sts.,  Phila- 
delphia, Pa. 

IMMERSION  HEATERS.— A type  of  elec- 
tric heater  with  the  heating  element  con- 
tained in  sealed  disk  or  tube  which  can  be 
immersed  In  the  liquid  to  be  heated,  this 
being  in  any  convenient  vessel.  See  Heat- 
ers, electric,  water  and  other  liquid,  mis- 
cellaneous; also  Warmers,  milk. 

IMP. — Trade  name  for  gasoline  blow 
torches  manufactured  by  the  Carle  ton  Co., 
170  Summer  St.,  Boston.  Mass. 

IMPEDANCE. — The  impedance  of  a cir- 
cuit is  the  factor  by  which  the  total  current 
must  be  multiplied  to  give  the  impressed 
e.  m.  f.,  or  it  is  the  factor  by  which  the  im- 
pressed e.  m.  f.  must  be  divided  to  give  the 
current.  The  symbol  for  impedance  Is  Z; 
Z=VR*+  (Xi— Xe)».  See  Ohm’s  law  for  a-c. 
circuits. 

IMPEDANCE.  CHARACTERISTIC,  OP 
TELEPHONE  AND  TELEGRAPH  LINES. 

— The  characteristic  impedance  of  a line  Is 
the  ratio  of  the  applied  e.  m.  f.  to  the  re- 
sulting steady-state  current  upon  a line  of 
InAnite  length  and  uniform  structure  or  of 
periodic  recurrent  structure.  When  the 
ratio  is  taken  at  the  point  where  the  e.  m.  f. 
is  applied  this  is  called  the  sending-end 
impedance.  The  terms  line  impedance, 
surge  impedance,  iterative  Impedance, 
sending-end  impedance,  initial  sending-end 
impedance.  Anal  sending-end  impedance, 
natural  impedance  and  free  impedance  have 
all  been  more  or  less  indeAnitely  and  In- 
discriminate!? used  as  synonyms  of  what 
is  here  deAned  as  "characteristic  im- 
pedance." 

IMPEDANCE  COIL. — A name  sometimes 
given  to  .a  reactance  coil  or  choke  coil.  See 
Cbils,  choke:  Coils,  reactance;  Reactors, 
power  limiting. 

IMPEDANCE  DROP.  — The  impedance 
drop  in  a-c.  circuits  corresponds  to  the 
resistance  drop  in  d-c.  circuits.  It  is  the 
product  of  the  effective  current  in  the  cir- 
cuit by  the  impedance  of  the  circuit. 

IMPEDANCE,  MUTUAL.— The  mutual 
Impedance  for  single-frequency  alternating 
currents  under  any  given  condition,  be- 
tween a pair  of  terminals  and  a second 
pair  of  terminals  in  a network,  is  the  nega- 
tive ratio  of  the  e.  m.  f.  produced  between 
either  pair  of  terminals  on  open  circuit  to 
the  current  Aowlng  between  the  other  pair 
of  terminals. 

IMPEDANCE,  SELF.  — The  self-lm- 
pedance  between  a pair  of  terminals  of  a 
network  under  any  given  condition  is  the 


ratio  of  the  e.  m.  f.  applied  across  the  ter- 
minals to  the  entering  current. 

IMPEDANCE,  SENDING-END.  — The 
sending-end  impedance  of  a telephone  or 
telegraph  line  is  the  ratio  of  the  applied 
e.  m.  f.  to  the  resulting  steady-state  cur- 
rent at  the  point  where  the  e.  m.  f.  is  ap- 
plied. 

IMPEDANCE,  SYNCHRONOUS.  — The 
square  root  of  the  sum  of  the  squares  of 
the  effective  resistance  and  the  synchronous 
reactance  of  armatures  of  synchronous  ma- 
chines. It  is  used  In  calculating  the  volt- 
age regulation  of  a-c.  generators  and  the 
performance  of  synchronous  motors.  It  is 
preferably  measured  by  taking,  at  any 
given  excitation,  the  difference  between  the 
no-load  saturation  curve  and  the  full-load 
saturation  curve  at  zero  power-factor. 
This  difference  in  volts  divided  by  the  full- 
load amperes  gives  the  synchronous  im- 
pedance in  ohms  corresponding  to  the 
given  excitation. 

IMPERIAL. — Trade  name  for  locomotive 
headlights,  Aoodllght  projectors  and  re- 
Aectors  manufactured  by  the  Crouse -Hinds 
Co.,  Wolf  & 7th  North  Sts.,  Syracuse,  N.  Y. 

IMPERIAL. — Trade  name  for  black  elec- 
trical slate,  used  for  switch  bases,  panel- 
boards  and  switchboards,  produced  by  the 
Davis  Slate  & Mfg.  Co.,  610-618  E.  40th  St.. 
Chicago,  HI. 

IMPERIAL.  — Trade  name  for  piston 
packing  manufactured  by  the  Boston  Belt- 
ing Co.,  80  Elmwood  St.,  Boston.  Mass. 

IMPERIAL. — Trade  name  for  insulated 
wire  manufactured  by  the  Crescent  Insu- 
lated Wire  & Cable  Co.,  Olden  & Taylor 
Sts.,  Trenton,  N.  J. 

IMPERIAL. — Trade  name  for  oxy-acety- 
lene,  oxy-hydrogen  and  lead  burning  ap- 
paratus; name  plates;  portable  lamps  and 
lamp  shades,  manufactured  by  the  Imperial 
Brass  Mfg.  Co.,  1200  W.  Harrison  St.,  Chi- 
cago, 111. 

IMPERIAL.— Trade  name  for  motors  and 
generators  manufactured  by  the  Imperial 
Electric  Co.,  Akron,  Ohio. 

IMPERIAL. — Trade  name  for  motor- 
driven  air  compressors  and  tie  tamping 
bars  manufactured  by  the  Ingersoll-Rand 
Co..  11  Broadway,  New  York,  N.  Y. 

IMPERIAL.— Trade  name  for  commutator 
stones  manufactured  by  the  Martindale 
Electric  Co.,  11737  Detroit  Ave.,  Cleveland, 
Ohio. 

IMPERIAL. — Trade  name  for  electric 
scales  manufactured  by  the  Pelouze  Mfg. 
Co..  232  E.  Ohio  St..  Chicago.  111. 

IMPERIAL.— Trade  name  for  d-c.  current 
relays  manufactured  by  the  Roller-Smith 
Co.,  233  Broadway,  New  York,  N.  Y. 

IMPERIAL  BRASS  MFG.  CO.,  THE.— 
Chicago,  III.  Manufacturer  of  portable 
lamps,  lamp  shades,  oxyacetylene,  oxy- 
hydrogen  and  lead  burning  apparatus. 
Main  office,  1200  W.  Harrison  St.,  Chicago, 
111.  Branch  ofAces,  1476  Broadway,  New 
York,  N.  Y.;  Monadnock  Bldg.,  San  Fran- 
cisco, Cal. 

IMPERIAL  ELECTRIC  CO.,  THE.— 
* Akron,  Ohio.  Manufacturer  of  motors  and 
generators.  Branch  office,  253  Broadway, 
New  York,  N.  Y. 

IMPERIAL  GLASS  CO.— Bellaire,  Ohio. 
Manufacturer  of  illuminating  glassware. 

IMPERIAL  PACKING  CORP.— 191  Green- 
wich St.,  New  York,  N.  Y.  Manufacturer 
of  packings  for  cylinders,  pistons,  valves, 
etc.  Business  established  1915.  President, 
George  I.  Mandeville;  vice-president  and 
treasurer,  Robert  W.  Purdy;  secretary,  E. 
M.  Bond:  general  manager,  H.  Cypher; 
sales  manager,  C.  R.  FitzMaurice. 

IMPERIAL  PORCELAIN  WORKS.— 
Trenton,  N.  J.  Manufacturer  of  electrical 
porcelain. 

IMPERVIOUS  METAL  CORP.— 421  Wood 
St.,  Pittsburgh.  Pa.  Manufacturer  of 
enamels,  lacquers  and  insulating  varnishes. 
Business  established  1912.  President, 
Charles  E.  Pope;  vice-president  and  treas- 
urer, Adam  E.  Daum;  secretary,  Hugh 
Prentice;  sales  manager,  Frank  G.  Moller. 
Factory,  Rochester,  Pa. 

IMPREGNATING  APPARATUS.— Mate- 
rials which  must  give  high  insulation,  but 
are  not  of  themselves  good  Insulators, 
either  from  a tendency  to  absorb  moisture 
or  other  reasons,  are  made  to  meet  rigid 
insulation  requirements  by  impregnation 
with  insulating  compounds.  Armature, 
field  and  transformer  colls,  insulating  pins, 
paper,  fiber,  cables,  etc.,  are  subjected  to 
this  treatment.  The  simplest  method  is  to 


dry  the  material  in  an  oven  and  then  dip 
it  into  an  impregnating  liquid.  This 
method  is  somewhat  improved  if  the  drying 
is  done  in  a vacuum;  however,  for  thorough 
impregnation  more  complex  systems  are 
used.  They  usually  consist  of  two  heated 
tanks  and  a pumping  system;  one  tank 
contains  the  impregnating  liquid,  the  other 
is  for  drying  and  impregnating.  The  work 
is  placed  in  the  latter  tank  and  thoroughly 
dried  in  a vacuum.  The  vacuum  is  still 
maintained  while  sufficient  liquid  is  sucked 
into  the  tank  to  completely  cover  the  work. 
Then  the  vacuum  pump  is  reversed,  creat- 
ing a pressure  upon  the  liquid.  Although 
the  dried  material  will  readily  absorb  the 
liquid,  this  pressure  forces  it  into  every 
pore  and  gives  the  material  an  insulation 
of  more  dependable  quality. 

Manufacturers: 

Buffalo  Foundry  & Machine  Co..  1541 
Fillmore  Ave.,  Buffalo,  N.  Y.  "Buflo- 
vak." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Devine  Co.,  J.  P„  1372  Clinton  St..  Buf- 
falo, N.  Y. 

Hubbard's  Sons.  Norman,  265-267  Water 
St.,  Brooklyn,  N.  Y. 

Stokes  Machine  Co.,  F.  J.,  17th  & Cam- 
brai  Sts.,  Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

IMPREGNATING  COMPOUNDS.  — See 
Compounds,  impregnating. 

IMPRESSED  ELECTROMOTIVE  FORCE. 
— The  e.  m.  f.  applied  to  a circuit  to  create 
a current  flow.  This  is  distinguished  from 
any  other  e.  m.  f.,  such  as  a counter  e.  m.  f. 
that  may  be  present  in  the  circuit  due  to 
induction,  either  self  or  from  outside  in- 
fluences. 

IMPROVED. — Trade  name  for  armature 
coll  forming  machine  manufactured  by  the 
Armature  Coil  Equipment  Cfe.,  3203  Scran- 
ton Rd.,  Cleveland,  Ohio.  “ 

IMPROVED. — Trade  name  for  motor- 
driven  blowers  manufactured  by  the  Im- 
proved Appliance  Co.,  413  Kent  Ave., 
Brooklyn,  N.  Y. 

IMPROVED. — Trade  name  for  copper 
cable  type  of  lightning  rod  made  by  Moore 
Bros.  Lightning  Rod  Co.,  Maryville,  Mo. 

IMPROVED  APPLIANCE  CO.— 413  Kent 
Ave.,  Brooklyn,  N.  Y.  Manufacturer  oC 
motor-driven  blowers.  President,  Henry  L. 
Doherty;  vice-president,  Frank  W.  Frue- 
auff;  secretary,  George  A.  Nelson;  sales 
manager.  Gilbert  C.  Shadwell. 

IMPROVED  500.— Trade  name  for  strain 
insulators  manufactured  by  J.  H.  Parker 
A Son.  Parkersburg,  W.  Va. 

IMPROVED  OHIO.— Trade  name  for  die 
stocks  made  by  the  Borden  Co.,  Warren, 
Ohio. 

IMPROVED  WILLIS.— Trade  name  for 
planimeter  manufactured  by  James  L. 
Robertson  & Sons.  78-80  Murray  St.,  New 
York,  N.  Y. 

IMPULSE.— An  impulse  is  a sudden  brief 
change  in  current  flow.  It  is  used  most 
largely  in  automatic  telephony  to  operate 
switches.  It  may  consist  of  4 break  and  a 
make,  or  it  may  be  a make  and  a break 
(the  latter  is  called  a "pulsation").  Speed 
and  impulse  ratio  flx  the  ability  of  impulses 
to  do  work.  They  define  the  impulse.  The 
speed  varies  from  8 to  12  per  second  at  the 
subscriber's  calling  device;  14  impulses  per 
second  are  used  for  testing  switches. 
While  hunting  an  idle  trunk,  a switch  may 
make  from  20  to  80  impulses  per  second, 
depending  on  the  type  of  switch  and  its 
adjustment. 

Very  often  a preliminary  impulse  or  an 
unintentional  Impulse  is  made  just  before 
the  subscriber  dials  the  call  number.*  It  Is 
thought  to  be  caused  by  the  subscriber 
fumbling  the  hook  while  removing  the  re- 
ceiver. Another  term  used  in  referring  to 
impulses  is  "impulse  ratio."  This  is  the 
ratio  between  the  length  of  time  that  the 
current  change  lasts  and  the  total  period 
of  the  impulse  (break  to  break,  or  make 
to  make).  In  the  case  of  "make"  impulses 
(pulsations)  the  ratio  is  the  time  of  current 
flow  to  total  period. 

Impulses  are  occasionally  used  for  oper- 
ating control  equipment,  especially  for 
operating  remotely  located  lighting  circuits. 
Their  use  has  also  been  proposed  for  con- 
trolling two-rate  meters  before  and  after 
the  peak-load  period,  but  seldom  applied  in 
actual  practice. 
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IMPULSE  SPRINGS. — Any  pair  of 
springs  in  electrical  apparatus  which  make 
or  repeat  electrical  impulses,  usually  in  an 
automatic  telephone  system.  See  Calling 
device. 

IMPULSE  TANK  CO.— 2820  N.  Spring 
Ave.,  St.  Louis,  Mo.  Manufacturer  of 
pneumatic  paint  spraying  brushes.  William 
C.  Carter,  proprietor. 

INCANDESCENCE.  — Incandescence  is 
that  process  of  light  production  classed  as 
high-temperature  radiation,  in  which  a 
solid  or  liquid  produces  light  without  alter- 
ing Its  chemical  nature  in  the  process. 
Electric  incandescence  is  the  glowing  of  a 
body  when  heated  to  a high  “white  hot” 
temperature  by  an  electric  current  passing 
through  it.  It  is  generally  produced  by 
passing  a current  of  high  intensity  through 
a conductor  having  a relatively  high  re- 
sistance. Its  widest  application  is  in  the 
incandescent  lamp;  see  Lamps,  incan- 
descent. 

INCANDESCENT  LAMPS.— See  Lamps, 
incandescent  (ten  types). 

INCANDESCENT  SUPPLY  CO. — 638  Lib- 
erty Ave.,  Pittsburgh,  Pa.  Manufacturer 
of  lighting  fixtures,, 

INCLINATION  OF  MAGNETIC  NEEDLE. 

— A magnetic  needle  or  compass,  if  free  to 
turn  about  a horizontal  axis,  will  turn  so 
that  the  needle  makes  an  angle  with  the 
horizontal  plane.  This  angle  is  called  the 
angle  of  dip,  and  is  different  in  different 
latitudes.  In  the  northern  hemisphere  the 
north-seeking  pole  is  depressed  and  In  the 
southern  hemisphere  it  is  the  south-seeking 
pole.  At  the  equator  the  dip  is  zero. 

INCLINATORS.  CARBOY.— See  Carboy 
rockers  or  inclinators. 

IN  CO. — Trade  name  for  nickel  anodes, 
cathodes,  sheets,  etc.,  manufactured  by  the 
International  Nickel  Co.,  43  Exchange  PI., 
New  York,  N.  Y. 

INCO  I NSU LITE.— Trade  name  for  insu- 
lating asphalt,  baking  japans,  compounds, 
paints,  varnishes  and  other  insulating  ma- 
terials manufactured  by  the  International 
Paint  Corp.,  915  Olive  St.,  St.  Louis,  Mo. 

INCO  PRODUCTS.  — Trade  name  for 
graphite,  japans  and  protective  paints 
manufactured  by  the  International  Paint 
Corp.,  915  Olive  St.,  St.  Louis,  Mo. 

INCOMPARABLE.— Trade  name  for  sol- 
dering fluid  manufactured  by  the  Reado 
Mfg.  Co.,  135  Hoboken  St.,  Jersey  City, 
N.  J. 

INCUBATORS,  BACTERIOLOGICAL, 
ELECTRIC. — These  devices  are  electrically 
heated  cabinets  or  ovens  accurately  con- 
trolled by  thermostats.  They  are  used  by 
physicians,  in  special  culture  tests,  such  as 
blood  tests,  in  bacteriological  research,  and 
in  milk  and  other  tests  of  food  products. 
The.  larger  laboratory  types  are  generally 
large  ovens  provided  with  trays  or  shelves 
for  holding  the  tubes,  vessels,  flasks,  etc., 
containing  the  material  under  test.  The 
accuracy  of  electrical  control  makes  the 
electric  incubator  superior  to  other  types. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Chicago  Surgical  & Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago,  111. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,  Denver,  Colo. 

Hospital  Supply  Co.,  The.  157  E.  23rd  St., 
New  York,  N.  Y.  “Watters." 

Thermo  Electric  Instrument  Co.,  The,  8 
Johnson  St.,  Newark,  N.  J.  “Freas," 
“Thelco." 

Wahmann  Mfg.  Co.,  George  H.,  520  W. 
Baltimore  St.,  Baltimore,  Md. 

INCUBATORS,  INFANT,  ELECTRIC.— 
These  Incubators,  used  largely  In  maternity 
hospitals,  have  been  the  means  of  saving 
the  lives  of  thousands  of  prematurely  born, 
feeble  and  poorly  nourished  infants.  The 
delicate  care  required  for  such  an  Infant 
can  only  be  obtained  in  a very  accurately 
controlled  device,  such  as  these  electric 
Incubators.  They  consist  essentially  of  a 
heated  cabinet,  the  temperature  being  con- 
trolled automatically  and  accurately  by  a 
thermostatic  heating  element  control,  and 
are  provided  with  a device  for  constantly 
supplying  fresh  air  of  a predetermined 
moisture  content  also  under  automatic  con- 
trol. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Chicago  Surgical  & Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago,  111. 


Hospital  Supply  Co.,  The,  157  E.  23rd  St.. 
New  York,  N.  Y.  “Watters.” 

INCUBATORS.  POULTRY,  ELECTRIC.— 

• There  are  two  general  types  of  electric  in- 
cubators commonly  used,  the  lamp  and  ihe 
resistance-heating-element  types.  The  in- 
cubators consist  of  a tray  inclosed  in  a 
heat-insufating  box,  the  eggs  being  placed 
on  the  tray  and  kept  at  a uniform  tempera- 
ture by  a thermostatic  control.  The  larger 
incubators  are  usually  a cabinet  type 
capable  of  holding  from  100  to  600  eggs, 
and  are  used  chiefly  in  hatcheries.  Smaller 
incubators  holding  from  50  to  100  eggs  are 
made  largely  for  use  by  farmers  or  small- 
scale  poultry  raisers.  These  are  portable 
and  moy  be  placed  anywhere  on  the  farm 
where  it  Is  convenient.  By  relieving  the 
hens  of  hatching  the  eggs  they  conserve 
their  energy  for  greater  egg  production. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.  “Sepco." 

Cyphers  Incubator  Co.,  Buffalo,  N.  Y. 
“Electrobater.” 

Electric  Controller  Co.,  Central  Ave.  & 
10th  St.,  Indianapolis,  Ind.  “Lcctro- 
Hatch.” 

Liberty  Mfg.  Co..  Inc.,  3201-41  Carrollton 
Ave.,  New  Orleans,  La. 

Lo-Glo  Electric  Incubator  Co.,  Inc.,  76 
Greenwich  St.,  New  York,  N.  Y.  “Lo- 
Glo.” 

Oakes  Mfg.  Co.,  The,  Tipton,  Ind. 
“Oakes  Electric  Hen.” 

Tetaluma  Electric  Mfg.  Co.,  2-4  E.  Wash- 
ington St.,  Petaluma,  Cal. 

Reliable  Incubator  & Brooder  Co.,  Quin- 
cy, 111.  “Reliable." 

INDEPENDENCE.— Trade  name  for  pol- 
ishing wheels  manufactured  by  the  Eastern 
Felt  Co.,  Winchester.  Mass.  ' 

INDEPENDENT. — Trade  name  for  cylin- 
der lubricators  manufactured  by  the  Lun- 
kenheimer  Co.,  Cincinnati,  Ohio. 

INDEPENDENT  LAMP  A WIRE  CO.— 
1737  Broadway,  New  York,  N.  Y.  Manu- 
facturer of  incandescent  lamps  and  wire. 
Business  established  1908.  President,  Nathan 
Hofheimer;  vice-presidents.  Lester  Hof- 
heimer,  R.  K.  Dana,  A.  J.  Liebman;  sec- 
retary, R.  B.  Dana;  treasurer,  R.  K.  Dana. 

INDEPENDENT  LAMP  MANUFACTUR- 
ERS’ ASSOCIATION.— President.  Nicholas 
Fabian,  Continental  Lamp  Works,  New 
York  City:  secretary,  Charles  B.  Levy, 
American  Auto  Lamp  Co.,  New  York  City. 

INDEPENDENT  PNEUMATIC  TOOL 
CO. — Chicago,  111.  Manufacturer  of  elec- 
tric drills  and  grinders.  Business  estab- 
lished 1905.  President  and  general  man- 
ager, John  D.  Hurley;  vice-president  and 
sales  manager,  Ralph  S.  Cooper;  secretary, 
F.  W.  Buchanan:  treasurer,  E.  G.  Gustaf- 
son. Main  office,  600  W.  Jackson  Blvd., 
Chicago,  111.  Factory,  Aurora.  111.  Branch 
offices  and  warehouses,  1463  Broadway, 
New  York.  N.  Y. ; 61  Fremont  St.,  San 
Francisco,  Cal.;  1721  Jefferson  County  Bank 
Bldg.,  Birmingham,  Ala.;  718  Bessemer 
Bldg.,  Pittsburgh.  Pa.;  55  Garfield  Bldg., 
Detroit,  Mich.;  1103  Citizens  Bldg.,  Cleve- 
land, Ohio;  811  Denckla  Bldg.,  Philadelphia: 
T'a. ; 1230  Little  Bldg..  Boston,  Mass.;  334 
St.  James  St.,  Montreal,  Que..  Can.;  411 
Olive  St.,  St.  Louis,  Mo.  District  office,  32 
Front  St.,  W.,  Toronto.  Ont.,  Can. 

INDEPENDENT  REFINING  CO.  — Oil 
City,  Pa.  Manufacturer  of  lubricating  oils. 
Business  established  1880. 

INDEPENDENT  TELEPHONE  ASSO- 
CIATION OF  CALIFORNIA.— President.  A. 
Wardman  Whittier;  secretary-treasurer,  E. 
Erwin,  Pomona,  Cal. 

INDEPENDENT  TELEPHONE  ASSO- 
CIATION OF  OKLAHOMA.— President,  A. 
Gordon,  Mangum,  Okla.;  secretary-treas- 
urer, M.  M.  Flickinger,  Kingfisher,  Okla. 

INDESTRUCTIBLE.— Trade  name  for  In- 
sulated screw  driver  manufactured  by  the 
Cronk  & Carrier  Mfg.  Co.,  109  W.  Water 
St.,  Elmira.  N.  Y. 

INDESTRUCTIBLE.— Trade  name  for 
electric  signs  manufactured  by  the  Inde- 
structible Sign  Co.,  232y2  N.  High  St.,  Co- 
lumbus, Ohio. 

INDESTRUCTIBLE.— Trade  name  for 
tool  handles  manufactured  by  the  J.  L. 
Osgood  Tool  Co.,  45  Pearl  St..  Buffalo, 
N.  Y. 

INDESTRUCTIBLE  SIGN  CO.,  THE.— 

232 N High  St..  Columbus,  Ohio.  Manu- 
facturer of  electric  signs.  Business  estab- 
lished 1912.  President  and  general  manager, 
C.  A.  Divine;  vice-president.  J.  J.  Divine; 
secretary  and  treasurer,  F.  B.  Moore;  sales 


manager,  L.  H.  O’Connor.  Factory,  Mich- 
igan City,  Ind. 

INDIAN. — Trade  name  for  nail  pullers 
and  glass  cutters  manufactured  by  the 
Smith  & Hemenway  Co..  Inc.,  Irvington, 
N.  J. 

INDIAN  REFINING  CO.— 244  Madison 
Ave.,  New  York,  N.  Y.  Producer  of  lubri- 
cating oils  and  greases. 

INDIANA. — Trade  name  for  household 
electric  vibrator  manufactured  by  the 
Frank  S.  Betz  Co.,  Hoffman  St.,  Hammond, 
Ind. 

INDIANA  CREOSOTING  CO.— Louisville, 
Ky.  Producer  of  creosoted  poles,  posts,  ties 
and  underground  conduit.  Main  office,  401 
W.  Main  St..  Louisville,  Ky.  Branch  office. 
Bogalusa,  La.  Plants,  Manville,  N.  J.; 
Paterson,  N.  J.;  Rome,  N.  Y.;  Toledo,  Ohio; 
Indianapolis,  Ind.;  Bloomington,  Ind.;  Rus- 
sell. Ky. ; Marion,  111.;  Kansas  City,  Mo.: 
Springfield,  Mo.;  Hugo,  Okla.;  Shreveport, 
La.;  Deridder,  La.;  Bogalusa,  La.;  Bruns- 
wick. Ga.;  Trenton,  Ont.,  Can. 

INDIANA  ELECTRIC  LIGHT  ASSOCIA- 
TION.— Secretary,  Thomas  Donohue,  La- 
fayette, Ind. 

INDIANA  FAN  CO.— 40  E.  South  St., 
Indianapolis,  Ind.  Manufacturer  of  venti- 
lating fans.  Business  established  1895. 
President,  J.  B.  Dill;  secretary  and  treas- 
urer, H.  D.  Hamilton. 

INDIANA  INDEPENDENT  TELEPHONE 
ASSOCIATION. — President,  Henry  A.  Barn- 
hart, Rochester,  Ind.;  secretary,  F.  O. 
Cuppy,  Lafayette,  Ind. 

INDIANA  LEATHER  STAMPING  CO. — 
Williamsport,  Pa.  Manufacturer  of  leather 
nail  heads  and  washers. 

INDIANA  RUBBER  A INSULATED 
WIRE  CO. — Jonesboro,  Ind.  Manufacturer 
of  insulated  wires  and  cables.  Business 
established  1890.  President,  A.  F.  Seiber- 
ling;  vice-president,  N.  Huber;  secretary. 
Robert  W.  Seibcrling;  treasurer,  S.  H.  Mil- 
ler. Main  office  and  factory,  Jonesboi-o, 
Ind.  Branch  office,  210  S.  Desplaines  St.. 
Chicago.  111.  Sales  representative,  Thomas 
& Betts  Co.,  63  Vesey  St.,  New  York. 
N.  Y. 

INDIANA  STATE  ELECTRICAL  CON- 
T R ACTO  RS*  ASSOC  I AT  I O N . — Secretary, 
George  Skillman,  Indianapolis.  Ind. 

INDIANA  STEEL  A WIRE  CO.— Mun- 
cie,  Ind.  Manufacturer  of  telephone  and 
telegraph  wire,  strand  and  rail  bonds. 
Secretary  and  general  manager.  E.  F.  Kit- 
selman;  sales  manager,  Robert  Miller. 

INDIANA  STEEL  PRODUCTS  CO.— Val- 
paraiso, Ind.  Manufacturer  of  permanent 
magnets.  President,  H.  R.  Curran;  vice- 
president,  J.  Lowenstine;  secretary  and 
treasurer,  Mandel  Lowenstine.  Main  of- 
fice and  factory,  Valparaiso,  Ind.  Branch 
office,  127  N.  Peoria  St.,  Chicago,  111. 

INDIANAPOLIS. — Trade  name  for  por- 
table electric  welders  manufactured  by 
the  Indianapolis  Switch  & Frog  Co.. 
Springfield,  Ohio. 

INDIANAPOLIS  MFG.  CO.— 1030  E.  Pratt 
St.,  Indianapolis,  Ind.  Manufacturer  of 
w'ood  separators  for  storage  batteries. 
Business  established  1913.  President  and 
treasurer,  H.  W.  Nordyke;  vice-president. 
J.  E.  Norris;  secretary.  G.  Norris. 

INDIANAPOLIS  SWITCH  A FROG  CO  — 
Springfield,  Ohio.  Manufacturer  of  electric 
railway  track  equipment. 

INDICATED  HORSEPOWER.— The  in- 
dicated horsepower  of  a steam  engine  is  a 
measure  of  the  power  developed  within  the 
cylinder.  It  is  calculated  from  indicator 
cards  which  show  the  steam  pressure 
variations  within  the  cylinder.  See  Indi- 
cators, engine. 

INDICATOR,  CALL,  TELEPHONE.— A 

device  used  in  a manual  office  to  indicate 
visually  to  the  operator  the  call  number 
which  an  automatic  subscriber  desires.  It 
enables  the  subscriber  in  a mixed  system 
(automatic  and  manual)  to  dial  all  num- 
bers regardless  of  whether  they  are  on  a 
manual  or  automatic  exchange  and  makes 
it  unnecessary  to  give  a number  orally. 

INDICATORS,  ELEVATOR  FLOOR 
LEVEL,  ELECTRIC.— In  a panel  on  the 
main  floor  are  set  glass  bulls’  eyes,  one  for 
each  floor,  behind  each  of  which  is  a min- 
iature incandescent  lamp.  Each  vertical 
row  of  lamps  represents  an  elevator  whose 
number  appears  at  the  top.  As  the  car 
moves  from  floor  to  floor  the  proper  lamp 
in  the  row  flashes  to  show  constantly  the 
location  of  the  car.  A contact-maker  for 
each  car  makes  and  breaks  the  circuit  of 
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each  lamp  as  the  car  moves.  This  type  ofi 
indicator  is  a great  aid  to  the  starter  as| 
it  enables  him  to  see  how  all  the  cars 
in  a bank  are  distributed  and  permits  him 
to  dispatch  the  cars  more  effectively.  It 
may  be  located  at  any  suitable  point  and 
is  not  subject  to  the  limitations  of  me- 
chanical indicators. 

Manufacturers: 

Elevator  Signal  Co.,  166  West  St.,  New 
York,  N.  Y. 

Elevator  Supplies  Co.,  Inc.,  1515  Willow 
Ave.,  Hoboken,  N.  J. 

INDICATORS,  ENGINE.— To  obtain  a 
record  of  the  variation  of  the  steam  pres- 
sure In  a steam  engine  cylinder  a graphic 
pressure  chart  is  made  by  means  of  a 
steam  engine  indicator.  This  instrument 
consists  of  a small  piston  to  which  a 
pencil  is  attached.  This  piston  is  con- 
nected by  piping  to  a cock  In  the  engine 
cylinder  so  that  it  moves  vertically  up  and 
down  against  a spring,  the  movement  be- 
ing proportional  to  the  pressure  of  the 
steam  in  the  cylinder.  The  paper  upon 
which  the  record,  called  an  indicator  dia- 
gram, is  drawn  is  wrapped  around  a small 
drum  or  cylinder.  This  drum  rotates  about 
its  axis,  the  rotation  being  produced  by 
a reducing  motion  attached  to  the  engine 
crosshead.  When  the  engine  is  running  the 
pencil  moves  up  and  down  with  the  steam 
pressure  at  the  same  time  that  the  drum 
rotates  with  the  movement  of  the  cross- 
head. The  result  is  that  the  pencil  traces 
a curve  which  represents  the  varying  steam 
pressure  at  every  point  in  the  engine 
stroke  and  whose  area  is  proportional  to 
the  horsepower  developed  in  the  engine 
cylinder.  The  power  so  determined  is  called 
the  indicated  horsepower  of  the  engine 
and  is  greater  than  the  brake  horsepower, 
which  is  the  useful  power  available  at  the 
pulley  or  engine  shaft.  The  shape  of  the 
indicator  diagram'  enables  the  engineer  to 
make  a careful  study  of  the  valve  setting 
and  other  factors  affecting  the  behavior 
of  the  steam  end  of  the  engine. 

Manufacturers: 

American  Steam  Gauge  & Valve  Co., 
208  Camden  St.,  Boston,  Mass.  “Amer- 
ican." 

Bacharach  Industrial  Instrument  Co., 
7000-6  Bennett  St.,  Pittsburgh,  Pa. 

Crosby  Steam  Gage  & Valve  Co.,  Bos- 
ton, Mass.  (“Sargent”  electrical  at- 
tachment.) 

Robertson  & Sons,  James  L.,  78-80  Mur- 
ray St.,  New  York,  N.  Y.  ‘Robertson- 
Thompson.” 

Tecla  Co.,  Inc.,  Detroit.  Mich. 

Trill  Indicator  Co.,  The.  Corry,  Pa. 

INDICATORS,  EXCESS  DEMAND.  — 
These  devices  are  used  Instead  of  a meter 
in  small  Installations  where  electric  serv- 
ice is  supplied  on  a flat- rate  system  based 
on  not  exceeding  a certain  maximum  de- 
mand specified  in  the  service  contract.  For 
small  residence  customers  the  cost  of  a 
meter  and  of  reading  it  monthly  consti- 
tufes  a very  large  part  of  the  total  cost 
of  rendering  the  service.  A meter  can  be 
dispensed  with  by  charging  a definite  flat 
rate  monthly  regardless  of  the  actual  total 
energy  consumption,  provided  that  the  de- 
mand does  not  exceed  that  specified.  To 
prevent  exceeding  this  demand  an  indi- 
cator is  installed.  This  usually  consists 
of  a solenoid  in  series  with  the  load  and 
provided  with  a plunger  that  is  drawn  up 
when  the  demand  is  greater  than  the  pre- 
scribed amount,  thus  actuating  a switch  to 
open  the  circuit  momentarily,  upon  which 
the  plunger  drops  back.  If  the  excess  de- 
mand continues,  the  plunger  is  intermit- 
tently actuated  and  the  lights  rapidly 
flickered.  To  stop  this  annoying  blinking 
the  customer  must  reduce  his  demand  to 
the  proper  amount.  These  devices  are 
given  various  names,  such  as  current 
limiter,  excess  indicator  and  sometimes 
(but  erroneously)  demand  indicator.  An 
indicating  watt- meter  is  the  only  instru- 
ment that  actually  indicates  the  demand 
at  any  instant.  A demand  meter  shows  the 
maximum  demand  reached  in  any  period: 
for  these  see  Meters,  demand. 

Manufacturers: 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  “B  & B.” 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York,  N.  Y. 
“Pittsburgh.” 

INDICATORS,  HELM  AND  OTHER  MA- 
RINE.— These  are  indicating  devices  at- 
tached to  the  rudder  stock  of  a vessel  to 


indicate  in  the  different  navigating  stations 
throughout  the  ship,  the  angle  that  the 
rudder  makes  with  the  hull,  either  port 
or  starboard.  There  are  also  other  indi- 
cators used  for  marine  services,  such  as 
stack-temperature  indicators,  consisting  of 
a system  of  pyrometers  placed  in  the 
smokestack  or  stacks  and  giving  a con- 
tinuous indication  of  the  stack  temperature. 
There  are  also  shaft-speed  Indicators,  con- 
sisting of  some  form  of  a generator  di- 
rectly geared  to  the  main  engine  or  pro- 
peller shafts  and  wired  to  indicators  lo- 
cated in  the  navigating  stations  of  the 
ship.  These  are  of  importance  in  maneu- 
vering of  the  vessel  while  in  fleet  forma- 
tion and  when  passing  through  narrow 
channels,  harbor  entrances,  etc. 

Manufacturers: 

American  Speed  indicator  Co.,  The,  New 
London,  Conn.  “Kenney.” 

INDICATORS,  LIGHTNING.— Lightning 

Indicators  ^re  small  instruments  connected 
in  the  ground  connection  of  lightning  pro- 
tective apparatus.  They  indicate  when  a 
discharge  to  ground  has  occurred.  One 
form  is  a compact  instrument  soldered  Into 
the  ground  line,  and  having  an  indicating 
needle  that  is  normally  at  zero  but  swings 
over  to  one  side  after  a discharge  has 
passed.  It  also  provides  a means  of  test- 
ing to  determine  the  condition  of  the  pro- 
tective apparatus.  Another  is  a paper  or 
other  fabric  film  that  shows  charring  after 
a discharge  has  passed.  These  indicators 
are  of  value  w'hen  studying  the  extent  of 
lightning  disturbances  that  must  be 
guarded  against  and  also  in  observing 
whether  the  protective  devices  installed  are 
functioning. 

Manufacturer: 

Bajohr  Lightning  Conductor  Co.,  Uan. 
4055  Keokuk  St.,  St.  Louis,  Mo. 

INDICATORS,  OPERATION  AND  MIS- 
CELLANEOUS.— These  are  electric  indi- 
cators showing  when  machinery  or  ap- 
paratus is  in  operation  by  means  of  a 
special  signal,  such  as  lighting  of  a lamp, 
ringing  a bell  or  putting  a manual  signal 
in  position.  In  case  of  a motor-driven 
machine  the  indicator  circuit  is  connected 
across  the  motor  circuit,  so  that  when  the 
motor  is  started  the  indicator  circuit  is 
excited  and  the  signal  is  operated.  Such 
signals  are  of  value  in  cautioning  persons 
against  interference  with  the  circuit  or 
calling  attention  to  the  fact  that  the  ma- 
chine is  In  service.  , 

Various  forms  of  pilot  lamps  are  fre- 
quently used  to  Indicate  when  an  electric 
heating  device  is  “on”  or  “off,”  this  being 
usually  by  lighting  a red  lamp  while  the 
current  is  on.  Circuits  for  electric  flat- 
irons, stoves  and  other  heating  devices 
are  frequently  equipped  with  such  pilot 
lamps  to  call  attention,  in  case  of  the  iron, 
to  Its  being  in  service  and  to  guard  against 
leaving  it  without  turning  off  the  current 
so  that  the  ironing  board  or  the  work 
being  ironed  may  not  be  scorched. 

Other  indicators  are  used  for  various 
special  purposes,  such  as  calling  a repair- 
man when  a machine  is  out  of  order,  as  is 
done  in  printing  shops  where  there  are 
numerous  linotype  or  other  typesetting  ma- 
chines. Pilot  lamp  indicators  are  also  used 
to  show  when  a line  circuit  has  power  on 
or  off.  For  instance,  when  repair  work 
Is  being  done  on  a *line  it  Is  well  to  have 
a special  caution  signal  to  prevent  ener- 
gizing the  line  until  the  work  is  com- 
pleted and  the  line  is  clear. 

Manufacturer: 

Display  Stage  Lighting  Co.,  314  W.  44th 
St.,  New  York,  N.  Y. 

INDICATORS,  PHASE-ROTATION.  — 
Polyphase  currents  in  coils  properly  spaced 
will  produce  rotating  or  revolving  mag- 
netic fields.  The  direction  ol  motion  of 
the  magnetic  field  will  depend  upon  the 
sequence  of  the  currents  in  the  coils.  If 
this  sequence  is  changed,  the  direction  of 
rotation  1^  changed.  A device  which  in- 
dicates the  sequence  of  currents  Is  known 
as  a phase-rotation  indicator.  These  indi- 
cators are  essentially  the  same  as  syn- 
chroscopes, but,  being  polyphase  instru- 
ments, no  split-phase  device  is  used.  All 
the  windings  are  stationary  and  the  revolv- 
ing element  consists  of  a pivoted  light  iron 
vane  to  which  a pointer  is  attached. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 


STATES  CO..  THE,  71  Francis  Ave., 
Hartford,  Conn.  Device  indicates  by 
the  brightness  of  a 
lamp  the  order  of  phase 
sequence  in  a poly- 
phase circuit.  - Indis- 
pensable in  connecting 
reactive  meters,  phase 
shifters  and  induotion 
motors  for  correct  ro- 
tation. Line  gangs 
should  carry  them  in 
order  not  to  reverse 
motors  when  changing 
service  construction. — 
Phase  Indicator  Adv. 

INDICATORS,  SPEED  OR  REVOLU- 

TION.— See  Tachometers,  also  Speedom- 
eters. 


INDICATORS,  SWITCH.— Switch  Indi- 
cators are  of  several  types  depending  upon 
the  character  of  the  switch.  On  the 
switchboards  of  large  power  stations  it  is 
customary  to  use  red  and  green  pilot  lamps, 
to  show  when  oil  circuit  breakers  or  othej; 
switches  are  closed  or  open.  P’or  railway 
switches  indicators  are  used  to  show  when 
the  switch  is  open  or  closed.  WTien  the 
switch  is  moved  to  one  side  it  makes  elec- 
trical contact  for  a circuit  that  actuates 
a solenoid  to  move  a signal  disk  into  posi- 
tion and  light  a colored  lamp.  When  the 
switch  is  moved  to  the  other  position  the 
signal  disk  is  released  by  the  solenoid  and 
the  first  lamp  goes  out  or  a lamp  of  different 
color  is  lighted  in  place  of  it.  These  sig- 
nals clearly  show  the  position  of  the  switch 
both  to  the  trainmen  on  the  locomotive  or 
car  and  to  the  tower  operator.  If  an  inter- 
locking signal  tower  is  in  use. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Hall  Switch  & Signal  Co.,  Garwood.  N.  J. 

Tecla  Co..  Inc..  Detroit,  Mich. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 


INDICATORS,  SYNCHRONISM.  — S e e 

Synchroscopes. 

INDICATORS,  VOLTAGE  OR  CURRENT. 

—Instruments  used  for  testing  purposes  to 
determine  the  nature  of  the  voltage  or  cur- 
rent present  and  its  approximate  value. 
They  are  usually  fairly  simple  instruments, 
having  in  one  type  a window  in  which  the 
indiction  appears  in  the  form  of  figures 
to  show  whether  the  source  is  a-c.  or  d-c. 
and  110  or  220  volts.  Other  instruments 
are  also  made  for  this  purpose  to  give 
merely  approximate  indications. 


Manufacturers: 


American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Berghman  Co.,  5428  Fulton  St.,  Chicago, 
111.  “Berghman.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  Cal.  “Ma- 
jestic Determinator.” 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y.  “C.  O.  D.,”  “Universal.” 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111.  “S 
& C” 


WESTINGHOTJSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

INDIVIDUAL  CONTAINER.— T r a d 6 
name  for  ignition  parts  and  commutator 
brushes  for  motors  and  generators  manu- 
factured by  the  Otter  Mfg.  Co.,  243-245  W. 
17th  St.,  New  York,  N.  Y. 

INDIVIDUALITY.— Trade  name  for  elec- 
tric signs  manufactured  by  the  Green- 
wood Advertising  Co.,  Knoxville,  Tenn. 


INDUCED  CURRENT  AND  E.  M.  F.— 

An  electric  current  produced  in  a circuit 
by  conductors  cutting  magnetic  lines  of 
force  or  by  Induction.  When  the  circuit 
and  conductors  are  stationary,  it  is  pro- 
duced by  a changing  magnetic  field.  Elec- 
tromotive forces  are  induced  in  a similar 
manner. 


INDUCTANCE. — Inductance  is  the  mag- 
netic property  of  a circuit  by  virtue  of 
which  a fluctuating  current  will  Induce  an 
e.m.f.  If  the  e.m.f.  Is  induced  in  the 
same  circuit  in  which  the  current  fluctu- 
ates, we  have  what  is  called  self-induc- 
tance. If  the  e.m.f.  is  induced  In  an  ad- 
jacent circuit,  we  have  what  is  called 
mutual  inductance.  Unit  inductance  is  that 
value  of  Inductance  in  which  unit  e.m.f. 
is  induced  by  unit  change  of  current.  In- 
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duct&nce  was  formerly  called  “self-induc- 
tion" and  its  unit  was  called  the  “coeffi- 
cient of  self-inductance'."  The  practical 
unit  of  inductance  is  the  henry.  The  sym- 
bol for  inductance  is  L. 

The  direction  of  the  induced  e.m.f.  always 
bears  the  same  relation  to  the  direction  of 
the  fluctuating  magnetic  flux.  When'  the 
circuit  is  closed,  the  induced  e.m.f.  tends 
to  produce  a current  in  the  direction  such 
as  to  oppose  the  change  in  flux.  This  is 
derived  from  Lenz’s  law,  which  has  been 
stated  as  follows:  If  a constant  current 
flows  in  the  primary  circuit  A,  and  If,  by 
the  motion  of  A,  or  of  the  secondary  cir- 
cuit B,  a current  is  induced  In  B,  the  di- 
rection of  this  induced  current  will  be  such 
that,  by  its  electromagnetic  action  on  A. 
it  tends  to  oppose  the  relative  motion  of 
the  circuits. 

INDUCTANCE  ANALOGOUS  TO  IN- 
ERTIA.— See  Inertia,  analogy  of  inductance 
to. 

INDUCTANCE  IN  A-C  CIRCUITS.— The 
magnetic  field  set  up  by  the  current  flowing 
in  a circuit  carrying  an  alternating  cur- 
rent reverses  with  each  alternation  of  the 
current.  This  induces  an  electromotive 
force  which  reacts  on  the  working  pres- 
sure and  causes  a drop  in  the  pressure  at 
the  receiving  end  of  the  circuit.  In  addi- 
tion to  that  caused  by  the  resistance.  The 
drop  in  a-c.  circuits  Is  therefore  more  than 
for  d-c.  circuits  under  like  conditions.  The 
difference  is  of  small  practical  consequence 
in  circuits  smaller  than  of  No.  4 wires,  but 
with  larger  conductors  it  may  be  40%  or 
more  greater  than  the  drop  would  be  with 
direct  current. 

The  effect  of  inductive  reactance  in- 
creases as  the  separation  between  wires  is 
increased.  With  all  wires  of  the  circuit 
Inside  the  same  conduit  it  is  negligibly 
small,  but  with  open  wiring  and  on  pole 
lines  the  increased  separation  causes  a 
materially  increased  line  drop.  If  the  wires 
of  the  circuit  are  carried  in  separate  iron 
conduits  the  drop  is  greatly  increased  and 
with  currents  of  over  100  amperes  over- 
heating may  result. 

INDUCTANCE8,  STANDARD.— Standard 
inductances  are  used  extensively  in  radio 
communication  and  testing  as  a means  of 
varying  the  wave  length  and  for  calibrat- 
ing other  inductances,  especially  the  vari- 
able inductances  often  called  variometers. 
They  are  usually  insulated  wire  coils  wound 
on  open  cores,  generally  having  one  layer 
of  wire  only.  No  magnetic  material  is 
used  in  constructing  the  core  for  which 
fiber,  rubber,  molded  insulation,  or  wood 
is  employed.  The  core  usually  consists 
merely  of  two  rings  one  at  each  end  joined 
together  with  small  slats  or  bars.  A small 
supporting  framework  is  attached  to  the 
rings  at  each  end.  Multiple  layer  coils  are 
%also  used  to  give  higher  inductances. 

Manufacturer: 

LEEDS  ft  NORTHRUP  CO..  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

INDUCTION  APPARATUS,  STATION- 
ARY.— Stationary  induction  apparatus 
comprises  several  forms  of  apparatus  which 
change  electrical  energy  to  electrical  en- 
ergy, through  the  medium  of  magnetic  en- 
ergy. without  mechanical  motion.  The  most 
familiar  form  of  sifch  apparatus  is  the 
transformer.  Voltage  regulators  are  also 
in  this  class,  and  reactors  or  as  they  are 
commonly  called  resistance  coils  or  choke 
colls,  which  supply  reactance  or  produce 
phase  displacement. 

INDUCTION  COILS. — See  Coils,  induc- 
tion (three  types). 

INDUCTION  FURNACE.— A type  of  elec- 
trio  furnace  operating  on  the  principle  of 
the  electric  transformer;  the  current  is 
led  into  a primary  coil,  and  the  metal  to 
be  heated  forms  the  secondary  circuit 
which  Is  short-circuited  on  Itself. 

INDUCTION  IN  TELEPHONE  LINES.— 
A mutual  influence  or  relationship  between 
electrical  conductors  is  often  called  induc- 
tion or.  when  it  becomes  troublesome,  "in- 
ductive interference."  It  is  noticed  by 
users  of  telephone  lines  when  the  lines  run 
parallel  to  power  lines  or  trolley  lines  for 
a distance,  making  the  telephone  line 
noisy.  There  are  two  kinds:  Electromag- 
netic induction  is  due  to  the  magnetism  in 
the  space  surrounding  a wire  set  up  by 
the  current  flowing  in  the  wire.  A trolley- 
line feeder  carries  enough  current  to  act 
on  a telephone  line  in  this  way.  Electro- 
static induction  is  due  to  the  electrical 
field  surrounding  a wire  which  Is  charged 
to  a voltage.  Series  arc  lines  are  the  worst 
offenders  against  telephone  lines  In  this  re- 
spect. Cross  talk  1b  produced  by  both 
kinds  of  induction  between  telephone  lines. 


but  the  electrostatic  kind  is  more  promi- 
nent. To.  overcome  the  effect  of  induction, 
i.  e.,  to  eliminate  the  disturbances  caused 
by  induction,  the  lines  are  usually  trans- 
posed. This  matter  has  been  given  a great 
deal  of  study  in  relation  to  power  and 
telephone  lines,  especially  in  California.' 
See  Transposition.  I 

INDUCTION  INSTRUMENTS.— See  un- 
der Instruments,  electrical  measuring. 

INDUCTION  MACHINE.  — An  electric 
machine  in  which  primary  and  secondary 
windings  rotate  with  respect  to  each  other. 
Induction  machines  include  induction  gen- 
erators. induction  motors,  certain  fre- 
quency converters  and  certain  rotary  con- 
verters. 

INDUCTION  MOTORS.— See  Motors,  a-c., 
induction  (three  types). 

INDUCTION  REGULATORS.— See  Reg- 
ulators, feeder  voltage. 

INDUCTION  STARTER.— Another  name 
for  autostarter,  which  see. 

INDUCTION  TELEGRAPHY.— A method 
of  telegraphy  used  in  telegraphing  from 
moving  trains.  A system  of  conductors  is 
installed  parallel  to  the  track  and  the  im- 
pulses are  produced  in  these  stationary 
conductors  by  Induction.  It  is  really  a 
branch  of  wireless  or  radio  communica- 
tion, but  is  very  little  used. 

INDUCTIVE  CIRCUIT.— An  inductive 
circuit  is  one  possessing  inductance.  The 
current  in  an  a-c.  inductive  circuit  lags 
the  electromotive  force  by  an  angle  rang- 
ing from  a fraction  of  1°  up  to  90°,  de- 
pending upon  the  relative  values  of  the 
Inductance  and  resistance. 

INDUCTIVE  COUPLER.— An  apparatus 
which  joins  portions  of  two  radio-frequency 
circuits  by  magnetic  forces.  See  Coupler, 
radio. 

INDUCTIVE  LOAD.— An  Inductive  load 
is  a load  in  which  the  current  lags  behind 
the  voltage  across  the  load. 

INDUCTIVE  REACTANCE.— The  e.m.f. 
of  self- Inductance  in  a circuit  depends  upon 
the  inductance  of  the  circuit  and  the  rate 
at  which  the  current  Is  changing.  The  fac- 
tor by  which  the  current  must  be  multi- 
plied to  give  the  self-induced  e.m.f.  is 
the  inductive  reactance  of  the  circuit.  Nu- 
merically it  is  equal  to  the  product  of  the 
Inductance,  frequency  and  2r,  or  Xi  = 2r  t 
L,  where  Xi  Is  the  inductive  reactance,  f 
is  the  frequency,  and  L is  the  inductance. 

INDUCTIVE  REACTANCE  VOLTAGE.— 
The  inductive  reactance  voltage  of  a cir- 
cuit is  the  product  of  the  inductive  re- 
actance by  the  total  current;  or  Ei  = 
2vfLI.  This  voltage  lags  one-quarter  of 
a period  behind  the  current  producing  it. 
Also  see  Inductive  reactance. 

INDUSTRIAL. — Trade  name  for  electric 
furnaces  manufactured  by  the  Industrial 
Electric  Furnace  Co.,  63  W.  Jackson  Blvd., 
Chicago.  111. 

INDUSTRIAL. — Trade  name  for  electric 
cranes  manufactured  by  the  Industrial 
Works,  Bay  City,  Mich. 

INDUSTRIAL  CONTROLLER  CO.— Mil- 
waukee, Wis.  Manufacturer  of  controlling 
devices.  Business  established  1910.  Presi- 
dent, C.  O.  Welch;  secretary  and  general 
manager.  F.  W.  Magin;  treasurer,  H.  L. 
Van  Valkenburg.  Main  office  and  factory. 
886  Oreenbush  St.,  Milwaukee.  Wis. 
Branch  offices  and  warehouses,  Monadnock 
Block,  Chicago.  111.;  120  Broadway.  New 
York,  N.  Y.  District  offices,  Ford  Bldg., 
Detroit.  Mich.;  Citizens  Bldg..  Cleveland, 
Ohio.  Sales  representatives.  Walker  Bros, 
ft  Haviland.  Philadelphia,  Pa.;  Beedle 
Equipment  Co,.  Cincinnati.  Ohio;  White  ft 
Converse,  Minneapolis,  Minn.;  Arthur  M. 
Funke,  San  Francisco,  Cal. 

INDUSTRIAL  ELECTRIC  FURNACE 
CO. — 63  W.  Jackson  Blvd.,  Chicago.  111. 
Manufacturer  of  electric  furnaces.  Pres- 
ident, F.  von  Schlegell;  secretary  and  trea- 
surer, C.  B.  Fletcher. 

INDUSTRIAL  ELECTRIC  HEATING.— 
The  first  service  of  the  electric  central* 
station  industry  was  for  lighting  and  for 
a time  was  looked  upon  by  the  central  sta- 
tions as  their  sole  source  of  Income.  While 
this  field  grew  rapidly  the  use  of  electric- 
ity for  driving  motors,  or  the  power  busi- 
ness, soon  assumed  such  proportions  as 
to  attract  their  attention.  Much  was  done 
to  develop  this  load  to  Its  maximum  by 
obtaining  power  contracts  at  special  rates. 
Lighting  also  continued  to  receive  atten- 
tion, especially  as  applied  to  street  light- 
ing, electric  signs  and  spectacular  light- 
ing. 


*With  these  fields  thoroughly  established 
progressive  central  stations  scanned  the 
horizon  for  the  next  worth-while  Joad. 
This  was  found  in  the  form  of  electric 
heating.  This  had  found  some  applica-  • 
tion  in  households  for  flatirons,  table  ap- 
pliances, radiators,  and  later  for  cooking 
ranges  and  water  heaters.  It  was  believed 
that  electric  heating  l\ad  possibilities  in 
the  industrial  field,  with  only  about  eight 
years  of  development  this  field  has  grown 
to  be  a large  and  Important  one  and  Amer- 
ican central  stations  now  have  ovei  1,000,- 
000  kw.  of  this  class  of  business  connected. 

It  is  still  a field  of  which  comparatively 
little  is  known  by  the  public  at  large, 
but  the  active  central  stations,  both  large 
and  small,  have  realized  the  importance 
of  this  phase  of  the  industry  and  are  tak- 
ing steps  to  obtain  as  much  as  possible 
of  this  steady,  profitable  and  constantly 
increasing  load. 

Utility  and  Advantages.  The  question 
may  naturally  arise.  “What  can  be  done 
with  electric  heat?"  The  answer  is  that 
there  is  no  other  form  of  heat  that  electric- 
ity cannot  supplant  for  it  will  do  every- 
thing that  heat  produced  direct  from  fuels 
will  do,  and  in  many  cases  will  do  it  better 
and  nearly  always  with  such  decided  ad- 
vantages as  increasing  factory  production, 
improving  the  quality  of  the  product,  sav- 
ing time  and  space,  eliminating  unhealthy 
and  unsafe  working  conditions,  etc.  From 
the  standpoint  of  cost  alone,  in  compar- 
ing the  cost  of  heat  direct  from  fuels  with 
the  cost  of  heat  from  electric  current, 
its  use  is  not  always  economical  or  prac- 
tical, but  it  is  generally  found  that  the 
factors  mentioned  above  or  some  others  of 
equal  importance  may  be  capitalised, 
thereby  resulting  in  industrial  heating  as 
a decidedly  economical  proposition. 

The  most  prominent  and  by  far  the 
greatest  asset  of  industrial  electric  heating 
is  that  of  increasing  the  production  of 
an  entire  plant  or  of  one  department  solely 
by  the  use  of  electric  heat.  The  factors 
responsible  for  this  are  the  higher  obtain- 
able working  temperatures,  the  evenness  of 
heat  distribution  and  absolute  temperature 
control.  The  first  allows  a saving  Of  time 
and  floor  space  by  performing  the  opera- 
tion more  quickly.  The  second  permits  a 
more  uniform  product  with  fewer  rejec- 
tions because  all  articles  receive  the  same 
degree  of  heat,  which  is  practically  im- 
possible with  other  methods  of  heating. 
The  last  allows  a better  product  and  an 
absolute  duplication  in  every  case.  For 
these  reasons  electric  heating  is  applied  to 
advantage  in  many  processes  in  which 
other  methods  of  heating  were  used  former- 
ly, and  it  is  also  applied  in  hastening 
or  otherwise  improving  many  processes 
or  operations  which  it  was  thought  did 
not  require  the  UBe  of  heat. 

The  healthfulness  and  safety  of  electric 
heat  are  items  now  recognized  as  being 
of  far  greater  importance  than  was  once 
the  case.  The  reduction  of  fire  risk  and 
the  cleaner  working  conditions  that  can 
be  obtained,  the  elimination  of  explosion 
hazards,  etc . are  assets  that  can  be 
capitalized  by  the  manufacturer  in  the  re- 
duction of  labor  costs  by  reducing  labor 
turnover,  employ  ing  unskilled  labor  and  ob- 
taining greater  production  per  man-hour. 

Industrial  Electric  Heating  as  a Cen- 
tral-Station Load.  From  the  viewpoint  of 
the  central  station  there  are  a number  of 
reasons  why  this  new  business,  industrial 
electric  heating,  is  an  Ideal  load.  It  has 
long  hours  of  use  or,  in  other  words,  its 
load-factor  is  good,  generally  better  than 
all  other  classes  of  business  because  it 
has  a more  constant  demand  due  to  the 
necessity  of  maintaining  uniform  temper- 
atures. Even  at  noon  time  when  most  of 
the  connected  motor  load  is  not  operated, 
the  heating  processes  may  be  continued 
without  attention  or,  if  they  should  be 
stopped,  some  heat  is  nearly  always  main- 
tained so  that  time  is  not  lost  in  heat- 
ing up  the  furnace,  oven,  or  other  ap- 
pliance when  the  noon  hour  is  over.  Very 
often  heating  processes  may  be  accom- 
plished with  very  little  attention  and  the 
off-peak  hours,  such  as  during  the  night, 
are  utilized  by  the  customer  in  order  to 
get  a better  rate  for  the  energy  consumed. 
This  is  an  advantage  to  the  central  station 
as  it  smooths  out  the  load  curve.  It  is 
also  noticed  that  stations  having  an  indus- 
trial heating  load  have  a much  better 
power- factor,  as  All  resistance  heating 
elements  and  almost  all  electric  furnaces 
have  unity  power-factor. 

The  enormous  field  for  industrial  electric 
heating  can  be  realized  if  consideration  Is 
given  to  the  large  number  of  industries  and 
factories  using  electric  power  for  motor 
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purposes,  and  the  considerable  number 
which  use  very  little  or  no  motor  power 
at  all  but  can  use  heat  in  some  form  or 
another.  In  many  instances  of  the  latter 
class  the  heating  load  is  nearly  ten  times 
the  motor  load  of  the  plant.  In  the  elec* 
trie  furnace  held,  the  load  for  each  furnace 
is  usually  high  and  very  desirable.  The  field 
covers  practically  every  factory  in  which 
steam  heat  or  direct-combustion  methods 
are  used,  plus  the  possibility  of  applica- 
tion to  other  problems  to  which  no  other 
means  of  heating  can  be  applied.  There 
are  hundreds  ol  standard  heating  ap- 
pliances and  thousands  of  others  that  are 
by  no  means  standard  but  which  can  util- 
ise electrical  energy  to  great  advantage. 

Aside  from  electric  furnaces,  which  are 
probably  the  most  desirable  load  from  the 
central-station  standpoint,  there  are  an- 
nealing, japanning  and  temper-drawing 
ovens  and  other  appliances  which  are  also 
highly  desirable.  A large  japanning  oven 
will  consume  about  250kw.  A typical 
example  of  such  an  oven  installed  In  an 
automobile  manufacturing  plant,  showing 
the  reduction  in  labor  costs  and  increase 
in  production,  is  given  herewith.  The 
oven  was  of  the  continuous  conveyor  type, 
110  ft.  long,  consisting  of  a preheating 
chamber  30  ft.  long  and  a main  baking 
chamber  80  ft.  long.  The  connected  load 
was  260  kw.  The  temperature  was  auto- 
matically controlled.  In  this  case  the 
production  was  increased  almost  100%  and 
the  percentage  of  rejections  was  reduced 
almost  100%.  The  oven  supplanted  two 
large  gas  ovens  which  were  loaded  by  the 
truck  method.  The  new  oven  reduced  the 
labor  cost  by  16  men  (approximately  $80 
per  day).  Floor  space  was  also  reduced 
80%  and  the  general  condition  of  the 
japanning  room  greatly  Improved. 

Annealing  and  temper-drawing  ovens  will 
consume  about  10  kw..  core-baking  ovens 
for  foundries  about  12  kw..  roofing  Joiners 
about  8 kw.,  photo- print  driers  about  12 
kw.,  etc.  M*any  of  the  other  appliances 
listed  below  do  not  represent  a large  load 
individually,  but  are  nearly  always  in- 
stalled in  sufficient  number  to  make  them 
desirable  as  central-station  load  builders. 
A list  of  some  of  the  heating  appliances 
and  places  where  they  are  successfully 
applied  is  given  below. 

Applications.  One  of  the  most  important 
classes  of  the  electric  heating  load  is  that 
of  electric  furnaces.  Nearly  as  new  in  its 
application  as  the  realization  of  the  im- 
portance of  industrial  electric  heating,  it 
has  made  great  strides  in  development  and 
has  demonstrated  its  superiority  over  fuel- 
fired  furnaces  for  many  purposes.  The  in- 
crease of  the  electric  furnace  load  has  been 
particularly  rapid  in  the  last  few  ,y^r8 
after  ita  uses  during  the  recent  World  War 
so  clearly  demonstrated  its  advantages. 
Many  processes  in  the  metal  melting, 
founding,  ore  refining,  steel  and  special- 
alloy  producing  and  electrochemical  indus- 
tries are  not  only  accomplished  at  a lower 
cost,  but  far  superior  products  are  ob- 
tained. Many  articles  such  as  artificial 
. abrasives  and  graphite,  calcium  carbide 
and  cyanamide.  etc.,  that  can  be  produced 
in  no  other  way  because  of  te™Pe£atlIire 
limitations,  have  been  made  possible  by  the 
electric  furnace.  Electric  furnaces  are 
made  in  a number  of  forms  and  sizes. 
They  are  also  used  for  annealing,  brass 
and  other  alloy  melting,  hardening,  steel 
refining  and  melting,  and  many  other  mis- 
cellaneous metallurgical,  electrochemical 
and  laboratory  processes. 

Electric  ovens  are  used  widely  in  indus- 
trial processes  for  such  purposes  as  enam- 
eling, sherardizing.  Japanning,  drying, 
hardening,  heat  treating,  anneailng.  condl- 
tioning.  temper  drawing,  bacteriological 
and  other  hospital  and  laboratory  Processes, 
armature  and  field-coil  baking,  coil  im- 
pregnating and  drying,  testing,  vulcanizing, 
etc. 

Bakeries,  restaurants,  confectioners  and 
food-product  manufacturers  utilize  electric 
heating  for  the  operation  of  bake  ovens, 
batch  warmers,  broilers,  candy  warmers, 
chocolate  warmers,  bonbon  and  chocolate 
dipping  tables,  coffee  urns,  coffee  roasters, 
cooking  kettles,  corn  poppers,  food  warm- 
ers, drying  pans  and  kettles,  gelatine  cook- 
ers. griddles  and  grills,  macaroni  driers, 
peanut  roasters,  popcorn  machines,  ranges 
for  large-scale  cooking,  toasters,  etc. 

Printers,  bookbinders,  engravers  and 
electrotypers  have  quite  a few  appliances 
that  may  be  heated  electrically.  Among 
them  are  such  devices  as  back  rounders, 
burnishers,  case  coverers,  creasing  tools, 
embossing  presses,  engravers’  stoves,  wax 
tools,  gilding-wheel  heaters,  gilding  irons, 
gold-leaf  presses,  ink  driers,  linotype  and 


monotype  pot  heaters,  matrix  driers, 

S alette  heaters,  printing-press  heaters,  ink 
eaters,  wax  shipoing  tables,  etc. 

Shoe  manufacturers,  tailors,  shirt,  collar, 
hat  and  other  wearing-apparel  manufac- 
turers, laundries,  etc.,  are  also  extensive 
users  of  electric  heating,  although  the  indi- 
vidual appliances  are  not  very  large  as  a 
rule.  Such  articles  are  used  as  cloth  and 
clothes  driers,  collar  and  cuff  formers,  cor- 
set irons,  flanging  bags,  flatirons.  French 
irons,  glove  forms,  hosiery  forms,  hat  irons, 
ironing  machines,  indentors,  knurling  irons, 
laundry  irons,  lining  cemeters,  pleating 
machines,  relasters,  shoe  irons,  shirt  irons, 
starch  cookers,  stitchers,  tailor  irons, 
thread  waxing  machines,  turn  and  welt 
heaters,  velouring  stoves,  velvet  irons, 
welters,  etc. 

Miscellaneous  electric  heaters  and  stoves, 
while  larger  in  number  than  furnaces  and 
ovens,  do  not  consume  as  much  energy  in- 
dividually. They  are  used  for  heating  air 
in  drying  rooms,  crane  cabs,  munition 
rooms,  meter  houses,  etc.,  and  as  die  heat- 
ers. disk  stoves,  hot  plates,  laboratory 
heaters,  heat-treating  outfits,  car  heaters, 
water  stills,  immersion  heaters,  and  for 
heating  such  articles  as  flasks,  oil.  plating 
baths,  sand,  scaling  wax,  sulphur,  test 
tubes,  water,  varnish,  wax,  extracts,  cellu- 
loid etc. 

There  are  also  a number  of  other  mis- 
cellaneous industrial  electric  heating  ap- 
plications a few  of  which  are  as  follows: 
Box  mold  heaters,  blueprint  driers,  brand- 
ing irons,  cauterizers.  can  capping  tools, 
creasing  tools,  crimping  machines,  envelop 
driers,  film  driers,  embossing  presses,  glue 
pots  and  glue  cookers,  gun-shrinking  fur- 
naces, metal-melting  pots,  oil-tempering 
baths,  pipe-thawing  outfits,  pitch  kettles, 
pyrographlc  machines,  photo-print  driers, 
putty  warmers,  rivet-heating  machines, 
sherardizing  machines,  stain  heaters,  ster- 
ilizers, steamers^  soldering  Irons,  solder- 
ing furnaces  and  pots,  vaporizers,  vulcan- 
izers,  etc. 

INDUSTRIAL  ELECTRIC  HEATING 
ASSOCIATION. — Secretary,  Homer  Kunz. 
Toledo  Railways  & Light  Co.,  Toledo.  Ohio. 

INDUSTRIAL  LIGHTING  FIXTURES.— 
See  Fixtures.  lighting,  industrial. 

INDUSTRIAL  PRODUCTS  CO.— 1001 
Chestnut  St..  Philadelphia.  Pa.  Manufac- 
turer of  linemen’s  tool  bags  and  belts. 
Business  established  1919.  President,  E. 
Fred  Shipman;  secretary  and  treasurer,  J. 
B.  Prouse. 

INDUSTRIAL  TRACTORS.— See  Trac- 
tors. electric. 

INDUSTRIAL  TRUCK  CO.,  DIVISION 
OF  COWAN  TRUCK  CO.— Holvoke.  Mass. 
Manufacturer  of  storage  battery  trucks 
and  tractors.  Business  established  1911. 
President.  J.  L.  Wyckoff:  secretary  and 
general  manager.  George  F.  Jenks;  treas- 
urer, E.  N.  White;  sales  manager.  K.  N. 
Wood.  Main  office  and  factory,  Holyoke, 
Mass.  Branch  offices.  Grand  Central  Pal- 
ace, New  York.  N.  Y.;  Dorchester,  Mass.; 
207  Fulton  Bldg.,  Pittsburgh.  Pa.;  Wilkins 
Bldg..  Washington.  D.  C.;  1500  Central  Na- 
tional Bank  Bldg..  Milwaukee,  WIs.;  612 
Peters  Bldg..  Atlanta,  Ga. : 1618  Fisher 
Bldg..  Chicago.  111.:  541  Cass  St..  De- 

troit. Mich. ; 120  Glenholme  St.,  Ontario, 
Ont.,  Can.:  St.  Paul  Minn.;  601  Bulletin 
Bldg.,  Philadelphia,  Pa. 

INDUSTRIAL  TRUCKS— See  Trucks, 
storage  battery,  baggage  and  industrial. 

INDUSTRIAL  WORKS.— Bay  City,  Mich. 
Manufacturer  of  electric  cranes.  Presi- 
dent, W.  L.  Clements;  secretary  and  treas- 
urer, C.  R.  Wells;  manager,  E.  B.  Perry: 
sales  manager.  Benjamin  Dixon.  Main 
office  and  factory.  Bay  City,  Mich.  Branch 
offices,  50  Church  St.,  New  York.  N.  Y.; 
1309  Widener  Bldg..  Philadelphia,  Pa.; 
1001  McCormick  Bldg..  Chicago.  111.;  1344 
Book  Bldg.,  Detroit.  Mich.  Sales  repre- 
sentatives, F.  H.  Hopkins  & Co.,  Ltd.. 
Victoria  Sq.,  Montreal.  Cue.,  Can.:  J.  G. 
Miller,  Commonwealth  Trust  Bldg.,  St. 
T ouis.  Mo. ; C.  B.  Davis  Engineering  Co., 
Brown -Marx  Bldg..  Birmingham.  Ala.; 
Norman  B.  Livermore  & Co.,  Merchant’s 
National  Bank  Bldg.,  San  Francisco,  Cal.; 
Northwestern  Equipment  Co..  Northwest- 
ern Bank  Bldg.,  Portland.  Ore.;  El  Paso 
Bridge  Sc  Iron  Co..  El  Paso.  Tex. ; Landes 
& Co.,  Salt  Lake  City.  Utah. 

INDUSTROLITE.— Trade  name  for  fac- 
tory lighting  fixture  manufactured  by  the 
Luminous  Unit  Co.,  Division  of  the  St. 
Louis  Brass  Mfg.  Co.,  2615  Washington 
Ave.,  St.  Louis,  Mo. 

INERTIA,  ANALOGY  OF  INDUCTANCE 
TO. — Inductance  in  electrical  circuits  is 
analogous  to  inertia  associated  with  mov- 
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ing  bodies  in  mechanical  systems.  Be- 
cause of  its  inertia  a moving  body  opposes 
any  change  in  its  momentum,  but  inertia 
does  not  affect  a motion  with  constant 
velocity.  Similarly  inductance  in  an  elec- 
trical circuit  in  which  a current  is  flowing 
opposes  any  change  in  the  magnetic  flux 
thus  produced.  Thus  inductance  does  not 
affect  or  oppose  a constant  current,  but 
only  opposes  a change  in  the  current,  as 
with  alternating  or  pulsating  currents.  It 
always  tends  to  oppose  the  change. 

INFRA-RED  RAYS— These  constitute 
the  portion  of  the  spectrum  beyond  the 
red,  consisting  of  waves  too  long  to  be 
visible,  but  not  long  enough  to  be  detected 
by  their  electrical  effects.  They  are  gen- 
erally studied  by  observing  their  heating 
effect. 

INFUSORIAL  EARTH.— See  Kleselguhr. 

INGERSOLL  & BRO.,  ROBERT  H.— 
Chicago.  111.  Manufacturers  of  luminous 
switch  attachments.  Main  office,  37  S. 
Wabash  Ave.,  Chicago,  111.  Branch  offices. 
30  Irving  PI.,  New  York,  N.  Y. ; 350  Free- 
mont  St.,  San  Francisco,  Cal. 

INGERSOLL  ELECTRIC  APPLIANCE 
CO. — 746  S.  Wabash  Ave.,  Chicago,  111. 
Manufacturer  of  electric  heating  pads. 
Business  established  1920.  President,  Dr. 
John  Kercher;  vice-president,  Mrs.  F.  B. 
Allison;  secretary  and  treasurer,  T.  H. 
Allison;  general  manager,  C.  B.  Ingersoll. 

INGERSOLL-RAND  CO.— New  York. 
N.  Y.  Manufacturer  of  electric  and  pneu- 
matic. foundry  machinery.  President,  G. 
Doubleday;  vice-presidents,  W.  R.  Grace 
and  J.  H.  Jowett;  secretary,  F.  S.  Overton; 
treasurer,  R.  D.  Purcell;  sales  manager, 
L.  D.  Albin.  Main  office,  11  Broadway. 
New  York.  N.  Y.  Factories,  Philllpsburg, 
N.  J. ; Easton,  Pa.;  Painted  Post,  N.  Y.; 
Athens,  Pa.;  Littleton,  Colo.;  Sherbrooke, 
P.  Q.,  Can.  Branch  offices,  1102  Candler 
Bldg.,  Atlanta,  Ga. ; American  Trust  Bldg., 
Birmingham,  Ala.;  99  Chauncy  St.,  Boston. 
Mass.;  303  Lewisohn  Bldg.,  Butte,  Mont.; 
709  Fisher  Bldg.,  Chicago.  111.;  Williamson 
Bldg.,  Cleveland,  Ohio;  1017  Main  St.,  Dal- 
las, Tex.;  1718  California  St..  Denver,  Colo.; 
812  Ford  Bldg.,  Detroit.  Mich.;  Providence 
Bldg.,  Duluth.  Minn.;  121  San  Francisco 
St.,  El  Paso.  Tex.;  Post  Office  Bldg., 
Houghton,  Mich.;  Holston  National  Bank 
Bldg.,  Knoxville.  Tenn.;  108  W.  2nd  St., 
Los  Angeles.  Cal.;  Hibernia  Bank  Bldg., 
New  Orleans.  La. ; Commercial  Trust 
Bldg.,  Philadelphia.  Pa.;  706  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa.;  Dooly 
Block.  Salt  Lake  City,  Utah;  Rialto  Bldg., 
San  Francisco.  Cal.;  610  Spruce  St..  Scran- 
ton, Pa.;  Colman  Bldg.,  Seattle.  Wash.; 
300  N.  Broadway,  St.  Louis,  Mo.;  Com- 
mercial Bank  Bldg..  Washington,  D.  C.  ^ 

INGERSOLLITE.— Trade  names  for  lum- 
inous switch  attachments  manufactured 
by  Robert  H.  Ingersoll  & Bro.,  37  S. 
Wabash  Ave.,  Chicago,  111. 

INJECTORS,  POWER  PLANT.— These 
devices  are  used  for  forcing  the  boiler  feed 
water  into  the  boiler  against  the  boiler 
pressure.  They  are  used  chiefly  on  small 
boilers,  largely  in  isolated  power  plants, 
and  to  some  extent  on  larger  boilers  as  an 
emergency  feeder  in  connection  with 
pumps.  The  principle  of  operation  is  es- 
sentially that  a jet  of  steam  is  caused  to 
strike  the  feed  water  in  a specially  shaped 
fitting,  the  combined  action  of  the  vacuum 
created  by  the  condensed  steam  and  the 
energy  of  the  rapidly  moving  steam  draw- 
ing the  water  through  the  feed- water  inlet 
pipe  and  forcing  it  through  a check  valve, 
or  similar  device,  into  the  boiler.  This 
elementary  principle  is  somewhat  modified 
in  practice  where  positive  or  automatic 
Inlectors  are  used.  These  injectors  do  not 
require  such  low  feed-water  temperature 
snd  are  designed  for  higher  boiler  pres- 
sures than  a simple  single-tube  injector. 

Manufacturers: 

American  Injector  Co.,  175  14th  Ave., 
Detroit,  Mich.  *’U.  S.” 

Beggs  & Co..  James,  36  Warren  St.,  New 
York,  N.  Y. 

Eynon-Evans  Corp.,  15th  & Clearfield 
Sts.,  Philadelphia,  Pa. 

Griffiths  & Son,  James  A.,  1315-17  But- 
tonwood St.,  Philadelphia,  Pa.  “Cham- 
pion”, “Keystone.” 

Hancock  Inspirator  Co.,  The,  119  W.  40th 
St..  New  York,  N.  Y.  “Hancock.” 

Hayden  & Derby  Mfg.  Co.,  119  W.  40th 
St.,  New  York,  N.  Y.  “Metropolitan.” 

Jenkins  Bros.,  133  N.  7th  St.,  Philadel- 
phia, Pa. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit,  Mich.  “Penberthy.” 

Penberthy  Injector  Co.,  Ltd.,  Windsor, 
Ont.,  Can.  “Penberthy.” 
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Powell  Co.,  The  William,  Cincinnati,  Ohio. 

Randle  Machinery  Co.,  The,  Powers  St. 
& C.  H.  & D.  R.  R.,  Cincinnati,  Ohio. 

* *T  ' * 

Schutte  & Koerting  Co.,  1156  Thompson 
St.,  Philadelphia,  Pa. 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo,  N.  Y.  “Sherwood", 
"Buffalo",  "Buffalo  Automatic." 

INLAND  STEEL  CO.  — Chicago,  111. 
Manufacturer  of  track  bolts,  spikes,  tie 
plates,  etc.  President,  P.  D.  Block;  vice- 
president,  G.  H.  Jones;  secretary,  E.  M. 
Adams,  Main  office.  First  National  Bank 
Bldg.,  Chicago,  111.  Works,  Indiana  Har- 
bor, Ind.,  and  Chicago  Heights,  111.  Branch 
offices,  St.  Louis,  Mo.;  St.  Paul,  Minn.; 
Milwaukee.  Wis.;  Detroit,  Mich. 

INNOVATE. — Trade  name  for  cord  ad- 
justers manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  Ind. 

IN-PHASE  COMPONENT.— See  Active 
component. 

INPUT. — The  energy  absorbed  by  or  put 
into  a machine  or  appliance  during  its  op- 
eration, as  distinguished  from  the  output, 
or  useful  energy  delivered  by  it.  With 
electrical  apparatus  the  input  is  usually 
measured  and  expressed  in  watts. 

INSINGER  CO.— 4651  Stenton  Ave..  Phil- 
adelphia. Pa.  Manufacturer  of  motor- 
driven  dishwashers. 

INSPIRATOR. — A type  of  injector  hav- 
ing double  tubes.  See  Injectors,  power 
plant. 

INSTANTANEOUS  ELECTRIC  HEAT- 
ER CORP. — Buffalo,  N.  Y.  Manufacturer 
of  electric  water  heaters.  Business  estab- 
lished 1920.  President  and  general  man- 
ager, Robert  McLelland;  vice-president, 
John  G.  Herb;  secretary,  Allan  E.  Choate; 
treasurer,  Norman  H.  Ingledew;  sales  man- 
ager, Fred  C.  Noice.  Main  office.  Root 
Bldg.,  Buffalo,  N.  Y.  Branch  office,  James- 
town, N.  Y. 

INSTANTANEOUS  VALUE.— By  instan- 
taneous value  of  an  alternating  current  is 
meant  the  value  at  a particular  instant. 
In  the  expression  i=A  sin  <a  t,  i represents 
the  instantaneous  current  value.  It  evi- 
dently fluctuates  from  zero  to  Im  (positive 
maximum),  back  to  zero,  to  — Im  (negative 
maximum),  and  again  back  to  zero.  Sim- 
ilarly the  instantaneous  value  of  an  alter- 
nating e.  m.  f.  is  designated  by  e. 

INSTANTANEOUS  WATER  HEATERS. 

— See  Heaters,  electric,  water,  instanta- 
neous or  faucet  type. 

INSTITUTE  OF  RADIO  ENGINEERS. 
THE. — An  international  organization  found- 
ed in  New  York  in  May,  1912,  by  a con- 
solidation of  the  then  most  influential 
societies  in  the  radio  engineering  field.  Its 
present  membership  fs  more  than  2,000, 
and  includes  practically  every  radio  engi- 
neer of  standing  in  the  world.  The  grades 
of  membership  are  fellow,  member,  asso- 
ciate member  and  (for  students)  junior 
member.  Among  the  membership  are 
found  inventors,  authors,  consulting  and 
practicing  engineers,  professors  of  physics 
and  engineering,  executive  officers  of  com- 
mercial organizations,  officers  and  repre- 
sentatives of  government  bureaus,  profes- 
sional and  amateur  investigators,  and  pro- 
fessional and  amateur  operators.  The 
qualifications  for  these  various  grades  of 
members  are  closely  similar  to  those  adopt- 
ed by  the  American  Institute  of  Electrical 
Engineers,  between  which  organization  and 
the  Institute  of  Radio  Engineers  there  ex- 
ists most  cordial  co-operation. 

The  object  of  the  Institute  of  Radio  En- 
gineers is  "the  advancement  of  the  theory 
and  practice  of  radio  engineering  and  the 
allied  arts  and  sciences,  and  the  mainte- 
. nance  of  a high  professional  standing 
among  its  members."  With  this  object  in 
view,  and  in  addition  to  the  parent  group 
in  New  York,  there  have  been  established 
Sections  in  Washington,  D.  C.,  Boston. 
Mass.,  San  Francisco,  Cal.,  Philadelphia, 
Pa.,  and  Seattle,  Wash.  Sections  are  being 
established  in  several  other  cities  In  the 
United  States  and  in  foreign  countries. 
The  Institute  of  Radio  Engineers  Is  repre- 
sented on  the  Executive  Committee  of  the 
International  Radio  Telegraphic  Union,  act- 
ing in  conjunction  with  the  National  Re- 
search Council.  Monthly  meetings  are 
held  by  each  of  the  Sections,  and  the  pa- 
pers published  and  distributed  to  the  mem- 
bership in  the  "Proceedings  of  the  Insti- 
tute of  Radio  Engineers." 

The  Institute  has  its  Standardization 
Committee,  which  publishes,  at  suitable 
times,  definitions  of  terms  used  in  the  radio 
art  and  such  standardization  rules  aB  are 
appropriate.  There  is  a Committee  on 


Radio  Regulation  which  considers  all  na- 
tional and  international  radio  legislation 
and  prepares  reports  thereon  which  are 
transmitted  to  those  interested.  The  an- 
nual meeting  of  the  Institute  generally 
takes  place  the  first  week 'in  January.  The 
present  officers  are:  President,  E.  W.  F. 
Alexanderson,  New  York,  N.  Y.;  vice-presi- 
dent, Fulton  Cutting;  treasurer,  Warren 
F.  Hubley;  secretary  and  editor  of  pub- 
lications, Dr.  Alfred  N.  Goldsmith.  College 
of  the  City  of  New  York,  New  York.  These 
officers  and  the  following  managers  con- 
stitute the  board  of  directors  of  the 
Institute:  managers,  Edwin  H.  Armstrong, 
Admiral  W.  H.  G.  Bullard,  E.  H.  Colpitts, 
Lloyd  Espenshied,  John  V.  L.  Hogan,  L.  R. 
Krumm,  Robert  H.  Marriott,  Donald  Mc- 
Nicol  and  Maj.  Gen.  George  O.  Squier. 

INSTRUMENT  BRACKETS.— See  Brack- 
ets, instrument  and  meter. 

INSTRUMENT  CLOCK  MOVEMENTS! 

See  Clock  movements  for  recording  instru- 
ments, time  switches,  etc. 

INSTRUMENT  DIALS— See  Dials,  elec- 
trical instruments. 

INSTRUMENT  GEARS.— See  Gears  and 
pinions,  meter. 

INSTRU  MENT  TRANSFORMER.— 

A transformer  suitable  for  use  with  meas- 
uring instruments.  Such  transformers  are 
of  two  kinds,  thpse  transforming  the  po- 
tential and  those  transforming  the  current 
to  the  values  suitable  for  the  instruments. 
For  further  details  see  Transformers,  po- 
tential; Transformers,  current. 

INSTRUMENTS,  BOILER  ROOM,  MIS- 
CELLANEOUS.— Various  boiler-room  in- 
struments are  installed  In  some  plants  to 
give  special  indications  and  records  of 
what  is  taking  place.  A large  number  of 
other  types  of  Instruments  that  are  more 
commonly  used  are  described  elsewhere, 
but  this  classification  Is  simply  for  special 
instruments.  Often  these  take  the  form 
of  combinations  of  other  instruments,  such 
as  special  draft  gages  or  recorders,  which 
show  the  total  effective  draft,  the  furnace 
draft  and  the  boiler  draft.  In  other  cases 
barometers  are  combined  with  the  vacuum 
gages  or  recorders  to  give  both  indications 
simultaneously.  Meters  combining  the  CO* 
reading  with  the  temperature  of  the  prod- 
ucts of  combustion  and  recording  them  on 
one  chart  are  also  used. 

The  other  instruments  commonly  used  in 
boiler  rooms  are  described  and  their  man- 
ufacturers listed  under  the  following 
classifications:  Barometers;  Flue-gas  an- 
alysis instruments;  Gages,  draft;  Gages, 
boiler  water  level;  Gages,  steam  indi- 
cating; Gages,  steam  recording;  Meters, 
air  and  gas;  Meters,  feed  water;  Meters, 
oil;  Meters,  steam  flow;  Mpters,  water; 
Pyrometers,  electric;  Recorders,  combus- 
tion or  CO*;  Regulators,  boiler  furnace 
draft;  Scales,  coal;  Thermometers,  flue 
gas. 

Manufacturer: 

Uehling  Instrument  Co.,  Paterson,  N.  J. 

INSTRUMENTS,  ELECTRICAL,  CURVE 
DRAWING,  GRAPHIC  RECORDING  OR 
PRINTING,  MISCELLANEOUS.— Electric- 
ally operated  instruments  which  give  a 
permanent  record  of  the  quantities  they 
measure  are  used  for  a wide  variety  of 
purposes.  Those  which  are  most  common 
(and  are  described  elsewhere)  are:  am- 
meters, pyrometers,  thermometers,  volt- 
meters and  wattmeters.  In  addition,  in- 
struments to  permanently  record  the  fre- 
q u e n c y,  power-factor,  reactive-factor, 
switching  operations,  etc.,  are  often  used 
in  electrical  generating  stations.  In  the 
mechanical  end  of  these  stations,  electrical 
recording  instruments  are  sometimes  used 
to  record  the  water  level  at  one  or  more 
points,  or  the  steam,  air  or  draft  pressure 
in  the  boiler  room.  (Also  see  Recorders, 
production,  electrically  operated.) 

In  general  there  are  two  principles  used 
to  obtain  the  record.  In  one  type  the 
moving  arm  or  indicator  merely  closes 
contacts  which  operate  relays  controlling 
the  inking  or  recording  device.  In  other 
forms,  the  moving  arm  carries  an  Inking 
pen . and  gives  the  record  directly.  Sim- 
ilarly the  mechanism  for  operating  or 
moving  the  record  chart  is  of  two  general 
types.  In  the  most  common  a purely 
mechanical  clockwork  is  utilized,  which 
requires  winding  once  a day  or  every  eight 
days.  The  other  form  has  an  electrical 
self-winding  device  attached  to  the  clock 
mechanism,  which  maintains  a uniform 
tension  on  the  spring.  The  record  itself 
is  either  made  on  a circular  chart,  which 
usually  requires  replacing  each  day,  or  in 


the  form  of  a continuous  record  on  a long 
roll  of  paper. 

Manufacturers: 

BRISTOL  CO..  THE,  Waterbury,  Conn. 
(See  display  advertisement  on  page 
1286.) 

Bunnell  & Co.,  J.  H..  32  Park  Place. 
New  York,  N.  Y.  "Bunnell." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  OnL,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Chamberlain  & Hookharn  Meter  Co.,  Ltd., 
243  College  St.,  Toronto,  Ont.,  Can. 

ESTERLINE- ANGUS  CO  . THE,  Lemcke 
Annex,  Indianapolis,  Ind.  The  Esterline 
graphic  meter  is  an  instrument  con- 
taining an  accurate  measuring  element 
which,  instead  of  being  read  periodi- 
cally by  the  eye,  writes  a continuous 
record  of  its  indications  on  a record 
chart  which  is  propelled  at  a uniform 
rate  by  a clock  movement.  The  instru- 
ment is  arranged  so  that  it  can  be 
made  with  meter  elements  of  different 
types,  so  as  to  make  recording  am- 
meters, voltmeters,  wattmeters,  for  use 
on  both  a-c.  gnd  d-c.  circuits;  power 
factor  recorders,  speed  recorders,  pres- 
sure recorders,  and  production  record- 
ers. The  writing  mechanism  is  com- 


Esterllne  Graphic  Meter 

pletely  carried  and  controlled  by  the 
metering  element  Itself.  Every  motion 
of  the  measuring  element  Is  imparted 
directly  to  the  writing  pen  without  the 
use  of  auxiliary  devices  of  any  kind. 
The  ink  supply  is  contained  in  a sta- 
tionary inkwell,  from  which  it  is  drawn 
by  capillary  action  to  the  writing  pen. 
The  ink  is  carried  to  the  pen  through 
an  enclosed  tube,  avoiding  exposure  to 
the  air,  dust  and  dirt.  In  order  to 
adapt  the  instrument  to  various  uses, 
it  is  made  in  three  types  of  cases, 
namely,  portable,  switchboard  and  wall. 
The  portable  Instrument  weighs  20 
pounds,  and  can  be  taken  and  used  al- 
most anywhere.  The  meter  cases  are 
made  of  cast  aluminum,  making  them 
light  and  unaffected  by  heat  and  mois- 
ture. The  clock  Is  mounted  in  an  indi- 
vidual dust-proof  case,  and  is  as- 
sembled complete  as  a unit.  The  clocks 
are  made  so  that  the  speed  of  the  chart 
can  be  adjusted  for  chart  speeds  of  % 
ins.,  1%  ins.,  3 ins.,  6 ins.  and  12  ins. 
per  hour;  by  a special  feature  incor- 
porated in  the  clock  at  the  time  it  is 
made,  it  can  also  be  made  to  give  the 
above  hourly  speeds,  and  also  chart 
speeds  of  % in.,  1%  ins..  3 ins.  and  6 
Ins.  per  minute.  These  instruments  are 
used  by  central  stations,  industrial 
plants  and  engineers  for  recording  and 
testing  purposes.  Portable  meters  are 
used  for  temporary  installations  and 
switchboard  or  wall  instruments  for 
permanent  use.  Bulletins  and  further 
information  sent  on  request. — Adv. 

Gurley,  W.  & L.  E.,  514  Fulton  St..  Troy# 
N.  Y. 

Hindle,  Charles  F.,  45  Spring  St.,  Ossin- 
ing, N.  Y.  "American." 

Jewell  Electrical  Instrument  Co.,  1656 
Walnut  St.,  Chicago,  111.  "Jewell.” 
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LEEDS,  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,-  Pa.,  1304 
Monadnock  Block,  Chicago,  111.  Auto- 
matic Recording  Potentiometers  and 
Wheatstone  Bridges.  From  1 to  16 
records  on  one  chart.  Charts  are  10 
in.  wide,  giving  a clear,  open,  sensi- 
tive scaJe,  Instruments  can  be 


Qraphle  Recording  Instrument 

equipped  to  operate  signals  or  alarms, 
or  to  operate  relays  to  give  automatic 
control.  May  be  applied  to  voltage, 
resistance  or  conductivity  measure- 
ments.— Adv. 

Leopold,  Voelpel  & Co.,  107  E.  70th  St.. 
N.,  Portland,  Orfe.  (Long  distance 
water  stage  recorder.)  “Stevens.** 

Nautical  Instruments  Mfg.  Co..  Inc..  553 
Hendrix  St.,  Brooklyn,  N.  Y.  (Elec- 
tric ship's  log.)  “Nautico." 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rleker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.** 

THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.** 
(See  display  advertisement  on  page 
1266.) 

INSTRUMENTS.  ELECTRICAL.  LEC- 
TURE AND  SPECIAL  LABORATORY.— 
These  are  Instruments  made  for  special 
purposes.  As  lecture  instruments  they  may 
be  used  either  to  demonstrate  some  prin- 
ciple, or  to  enable  a large  number  of  per- 
sons to  observe  conditions  and  take  read- 
ings simultaneously.  Many  tests  that  are 
run  In  laboratories,  especially  for  research 
work,  require  instruments  that  are  not 
standard  or  that  have  never  been  used  be- 
fore. These  instruments  and  much  other 
auxiliary  testing  equipment  are  often  made 
up  to  meet  the  special  requirements  of  the 
test.  In  this  manner  hundreds  of  instru- 
ments have  been  made,  many  of  which 
were  special  forms  of  standard  instruments 
designed  for  very  unusual  ranges  or  ex- 
treme sensitivity,  eto 

Manufacturers: 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO..  154-160  Whiting  St.,  Chicago.  111. 

IAMBS  G„  1211-13  Arch  St., 
Philadelphia,  Pa.  “Megger"  testing 
sets  for  testing  insulation  resistance, 
etc.  (see  Megohmmeters) ; “Frahm** 
vibrating-reed  frequency  meters,  port- 
able and  switchboard  type  (see  Fre- 
quency meters);  “Jagabi"  sliding  con- 
tact tube  rheostats  for  rapid  regulation 
of  electrical  circuits  (see  Rheostats, 
special  and  miscel.);  “Frahm"  vibrat- 
1 ng- reed  tachometers;  “Jagabi"  Type  C 
hand  tachometers  operating  on  the 
centrifugal  principle.  For  last  two  in- 
struments see  Tachometers,  indicating. 
•—Adv. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 
Westinghouse." 


When  writing  to  manufacturers  please 
mention  the 
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Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Great  Lakes  Radio  Supplies  Co..  Inc.. 

1st  National  Bank  Bldg.,  Elmhurst,  111. 
Hindle,  Charles  F.,  45  Spring  St.,  Ossin 
ing.  N.  Y.  “American." 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell." 
LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Pyrolectric  Instrument  Co.,  636-640  E. 

State  St.,  Trenton.  N.  J. 

Queen-Gray  Co..  64-70  Johnson  St..  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
_CO..  4 Norfolk  St..  Cambridge.  Mass. 
Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia.  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Standard  Scientific  Co.,  9 Barrow  St.. 

New  York,  N.  Y.  “Stansico." 
THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless."  (See 
display  advertisement  on  page  1286.) 
Wahmann  Mfg.  Co.,  George  H..  620  W. 
Baltimore  St.,  Baltimore,  Md.  (Bac- 
teriological). 

W^rd^Leonard  Electric  Co..  Mt.  Vernon, 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co., 
Waverly  Park,  Newark,  N.  J. 

..Il!,5IRUJf?ENTS*  ELECTRICAL  meas- 
uring.— Electrical  measuring  instruments 
may  be  divided  into  several  classes,  de- 
pending upon  the  basis  of  classification. 
If  the  distinguishing  characteristic  is  the 
units  in  which  the  results  are  expressed 
measuring  instruments  may  be  classed  as 
absolute  or  secondary.  Again,  the  dis- 
criminating characteristic  may  be  the  del- 
icacy of  the  instrument  and  its  accuracy 
and  precision  of  measurment;  this  basis 
gives  two  classes,  known  as  laboratorv  and 
commercial.  Subdivision  of  each  of  these 
four  general  classes  may  be  made  on  the 
principle  of  operation;  according  to  this 
basis  we  have  electromagnetic,  electro- 
dynamic, electrostatic  and  thermal  instru- 
ments. Finally,  the  discriminating  char- 
acteristic may  be  the  quantity  measured; 
such  a basis  gives  ammeters,  voltmeters, 
wattmeters,  magnetometers,  ohmmeters 
permeameters,  etc. 

Absolute  Instruments  are  those  which 
are  so  designed  and  constructed  that  the 
results  are  expressed  in  absolute  units. 
This  means  that  the  physical  dimensions 
upon  which  the  quantities  measured  de- 
depend  must  be  known  accurately  so  that 
the  factor  which  connects  the  effect  of  the 
quantity  measured  with  its  numerical  value 
can  be  calculated.  The  tangent  galvan- 
ometer Is  an  example.  Absolute  instru- 
ments are  not  adapted  for  general  use. 

Secondary  Instruments  are  those  whose 
scales  have  been  determined  or  divided  ex- 
perimentally. Such  Instruments  are  cal- 
ibrated in  terms  of  the  units  of  the  quan- 
tity measured.  The  ordinary  electrical  in- 
struments are  examples. 

Electromagnetic  Instruments  are  those 
actuated  or  operated  by  the  interaction  be- 
tween the  magnetic  field  surrounding  a 
current-carrying  wire  and  the  magnetic 
field  due  to  an  Iron  core,  either  perma- 
nent or  temporary.  Such  instruments  are 
of  three  classes:  (1)  movable-core  tvirn: 

(2)  movable-coil  permanent-magnet  type 

(3)  Induction  type. 

Movable-Core  Type  Instruments  are  elec- 
tromagnetic instruments  whose  deflection 
is  produced  by  the  action  of  magnetic 
forces  on  a pivoted  iron  core.  The  act- 
uating force  of  such  instruments  is  roughly 
proportional  to  the  square  of  the  numerical 
value  of  the  quantity  measured,  although 
they  are  usually  calibrated  in  terms  of  the 
first  power  of  the  quantity. 

Movable. Coll  Permanent- Maanet  Type 
Instruments  are  constructed  with  a pivoted 
coll  to  which  a pointer  is  attached  and 
which  is  actuated  by  the  magnetic  force 
due  to  a current  in  the  coll  and  a perma- 
nent magnet.  Nearly  all  types  of  d-c.  am- 
meters and  voltmeters  are  excellent  ex- 
amples. The  actuating  force  of  such 
instruments  is  proportional  to  the  first 
power  of  the  quantity  measured. 

Induction  Type  Instruments  are  those 
whose  actuating  force  is  due  to  a revolv- 
es °r  shifting  magnetic  field.  The  mag- 
netic field  is  produced  by  either  single- 
phase  or  polyphase  alternating  currents  in 
stationary  coils  and  the  reaction  of  this 
field  with  the  field  due  to  the  induced  cur- 
rents causes  a deflection  or  rotation  of  the 
movable  element.  They  are  used  exclus- 
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ively  in  the  measurement  of  alternating 
electrical  quantities. 

Electrodynamic  Instruments  are  those 
whose  actuating  force  is  due  to  the  Inter- 
action of  currents  in  coils  without  iron 
cores. 

Electrostatic  Instruments  are  those 
whose  actuating  force  is  due  to  the  at- 
traction or  repulsion  of  static  charges. 
Their  action  is  Independent  of  magnetic 
forces. 

Thermal  Instruments  are  of  two  types, 
one  type  employing  the  physical  expansion 
of  metals  with  increase  in  temperature, 
and  the  other  the  e.  m.  f.  developed  when 
the  junction  of  dissimilar  metals  is  heated. 
The  former  are  known  as  hot-wire  instru- 
ments, the  latter  as  thermocouples,  which 
see. 

Hot-Wire  Instruments.  The  rise  of  tem- 
perature in  a current-carrying  wire  is  » 
function  of  the  resistance  of  the  wire  and 
square  of  the  current  strength.  The  rise 
in  temperature  is  usually  accompanied  by 
a change  In  the  resistance  of  the  wire  and 
a change  in  length.  Either  one  of  these 
effects  of  the  current  may  be  utilized  to 
measure  the  current  or  e.  m.  f.  to  which 
the  current  Is  due.  The  common  hot-wire 
instruments  utilize  the  expansion  of  the 
current-carrying  wire  for  actuating  the 
pointer.  This  wire  is  kept  at  a fixed  ten- 
sion by  a spring.  As  the  wire  elongates, 
the  deflection  of  the  spring  rotates  the 
staff  to  which  the  pointer  is  attached.  As 
thq  heat  developed  is  proportional  to  the 
square  of  the  current,  the  deflection  is  pro- 
portional to  the  square  of  the  current,  and 
hence  such  instruments  indicate  effective 
values  of  current  or  voltage. 

For  a-c.  measurements  the  hot-wire  in- 
struments possess  certain  theoretical  ad- 
vantages. namely,  they  are  not  influenced 
by  variations  in  frequency,  magnetic  fields, 
and  wave  form.  There  are  certain  inher- 
ent practical  difficulties,  however,  such  as 
the  uncertainty  of  the  zero,  large  con- 
sumption of  energy,  errors  due  to  changes 
in  surrounding  temperature,  and  to  heat- 
ing when  left  in  the  circuit,  which  limits 
their  use  on  switchboards.  Their  particu- 
lar field  of  usefulness  is  in  high-frequency 
measurements  and  as  “cross  over"  or 
transfer  instruments  between  direct  and 
alternating  currents  when  calibrating  a-c. 
meters.  Such  ammeters  are  seldom  made 
of  greater  current  capacity  than  25 
amperes. 

Deflection  or  Indicating  Instruments  are 

those  that  Indicate  instantaneous  values 
by  means  of  a pointer  moving  over  a scale. 

Integrating  Instruments  are  those  that 
sum  up  the  instantaneous  values  over  an 
interval  of  time.  Examples  are  ampere- 
hour  meters  and  watt-hour  meters. 

Recording  or  Graphic  Instruments  are  in- 
dicating instruments  to  the  pointer  of 
which  is  attached  some  device  for  record- 
ing the  fluctuations  of  the  instantaneous 
values  on  a chart  that  moves  at  uniform 
speed  either  longitudinally  or  circularly. 

Instrument  Control  Systems.  Most  elec- 
trical and  magnetic  quantities  are  meas- 
ured or  compared  by  their  electrostatic  or 
magnetic  forces.  A force  cannot  be  ex- 
erted unless  there  is  an  opposing  force  of 
like  intensity,  hence  all  indicating  and 
recording  instruments  that  are  actuated  by 
forces  proportional  to  the  quantities  meas- 
ured must  be  provided  with  some  counter 
force  whose  intensity  will  vary  with  the 
actuating  force.  The  controlling  forces 
employed  in  electrical  measuring  instru- 
ments are: 

(1)  Resisting  force  of  a spring;  (2)  the 
torsion  of  some  filament;  (3)  the  force  of 
gravity;  (4)  the  mechanical  friction  of  a 
rotating  fan;  (5)  eddy  currents  induced  In 
a moving  vane  or  disk. 

The  first  three  are  commonly  employed 
•on  deflection  and  graphic  Instruments,  and 
the  last  two  on  instruments  of  the  In- 
tegrating type,  such  as  watt-hour  and 
ampere-hour  meters. 

Damping.  By  damping  Is  meant  the  re- 
tardation of  the  motion  of  the  movabe 
element  of  an  instrument  so  that  It  will 
come  to  rest  quickly  and  indicate  cor- 
rectly. Moving-coil  instruments  are  usual- 
ly damped  by  the  eddy  currents  Induced  In 
the  frame  of  the  movable  coil.  Electro- 
static and  several  other  types  of  instru- 
ments are  damped  by  the  friction  of  air  in 
dashpots  or  against  movable  vanes. 

Critical  Damping.  A deflection  instru- 
ment is  said  to  be  critically  damped  when 
after  deflection  it  returns  to  zero  but  does 
not  pass  it. 

Dead-Beat  Is  a term  that  characterizes 
a deflection  instrument  which  deflects 
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promptly  to  the  proper  value  of  the  quan- 
tity being  measured,  but  does  not  over- 
shoot the  mark. 

instruments,  electrical,  mis- 
cellaneous. — Electrical  instruments 
are  made  to  measure  a number  of  quan- 
tities. Many  of  the  standard  instruments 
are  described  elsewhere.  There  are,  how- 
ever, many  other  miscellaneous  instru- 
ments for  making  measurements  of  quan- 
tities that  are  usually  ignored  in  practical 
work  and  for  many  special  laboratory 
measurements.  A few  of  these  are  given 
here.  One  is  a bolometer,  which  is  used  to 
measure  extremely  small  temperature 
changes.  See  Bolometer.  Another  instru- 
ment known  as  a barreter  is  used  to  meas* 
ure  small  currents  of  high  frequency.  This 
is  obtained  by  a bridge  arrangement 
which  utilizes  the  change  in  resistance  in 
a high-temperature-coefficient  wire.  There 
are  gl$o  special  forms  of  galvanometers, 
such  as  thermogalvanometers  for  measur- 
ing small  high-frequency  currents.  These 
utilize  a thermocouple  which  has  one  end 
connected  in  the  high-frequency  circuit  and 
the  opposite  end  connected  in  a galvan- 
ometer circuit. 

For  measuring  inductances,  both  large 
and  small,  there  are  a number  of  instru- 
ments. One  type  of  these  is  known  as 
oscillators,  which  include  a bridge  consist- 
ing of  standard  and  variable  inductances 
and  resistances  that  are  balanced.  Some 
form  of  energy  must  be  supplied  and  often 
the  oscillator  itself  gives  a very  pure  sine 
wave  of  high  frequency.  There  are  also  a 
number  of  other  instruments  used  for  test- 
ing purposes.  One  form  of  these  is  the 
instruments  for  measuring  the  slip  of  in- 
duction motors,  either  giving  a direct  read- 
ing or  indications  from  which  it  may  be 
calculated.  There  are  also  many  other 
special  testing  instruments  made  for  re- 
search or  other  special  laboratory  work. 

For  the  more  common  electrical  instru- 
ments see  Ammeters,  Ampere-hour  meters, 
Bridges,  Compasses.  Electrodynamometers. 
Electrometers,  Electroscopes.  Faradmeters. 
Foot-candle  meters.  Frequency  meters. 
Galvanometers.  Gas  meters,  electrically  op- 
erated. Meters,  watt-hour,  Ohmmeters,  Os- 
cillographs. Photometers,  Power- factor 
meters,  Pyrometers,  Voltammeters.  Volt- 
meters. Wattmeters. 

Manufacturers: 

BIDDLE,  JAMES  G..  1211-13  Arch  St., 
Philadelphia,  Pa. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mylef  Sts.,  Hamilton.  Ont..  Can. 
“Westinghouse." 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco." 

ESTERLINE- ANGUS  CO..  THE,  Lemcke 
Annex,  Indianapolis.  Ind. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass.  (Audibility  Meter.) 

Hindle,  Charles  F.,  45  Spring  St..  Ossin- 
ing, N.  Y.  “American." 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St..  Chicago,  111.  “Jewell." 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y„ 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St*  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  “Radio 
Service." 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  “Sangamo." 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico." 

THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless." 
(See  display  advertisement  on  page 
1286.) 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSTRUMENTS,  PRECISION,  OR  LAB- 
ORATORY  STANDARD.  MISCELLANE- 
OUS.— The  principal  types  of  precision  in- 
struments used  as  laboratory  standards 
are  described  elsewhere  under  ammeters, 


voltmeters  and  wattmeters.  Other  lab- 
oratory tests  and  measurements  are  re 
quired  to  be  very  exact  and  special  instru- 
ments for  other  purposes  are  kept  for  this 
purpose  and  for  use  as  comparative  stand- 
ards. For  measurements  of  very  small 
amounts  of  current  or  power,  refined  elec- 
trodynamometers are  often  used.  These 
are  generally  of  the  reflecting  type,  the 
deflections  being  measured  by  means  of  a 
mirror  with  a Tamp  and  scale.  Also  see 
Electrodynamometers.  There  are  also  spe- 
cial forms  of  potentiometers  of  the  deflec- 
tion type.  In  these  instruments  the  great- 
er part  of  the  e.m.f.  is  measured  by  bal- 
ancing against  the  potentiometer  current, 
and  the  remainder  is  obtained  by  means 
of  the  average  indication  of  a fluctuating 
galvanometer.  Other  measurements,  such 
as  inductance,  capacitance,  speed,  heating 
effect,  etc.,  are  also  made  by  using  spe- 
cial precision  instruments. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 
“Westinghouse." 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Electric  Tachometer  Corp.,  The.  310  N. 
11th  St.,  Philadelphia,  Pa.  "Tetco." 

Green,  Henry  J.,  1191  Bedford  Ave., 

Brooklyn,  N.  Y. 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St..  New  York,  N.  Y.  “Guar- 
antee." 

Gurley,  W.  & L.  E.,  514  Fulton  St.,  Troy, 
N.  Y. 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  111.  “Jewell." 

LEEDS  & NORTHRUP  CO..  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304  Monad- 
nock  Block,  Chicago,  111.  The  L.  & N. 
Portable  Standardizing  Set  for  direct- 
current  calibrations  and  measurements 
comprises  in  a single  unit  all  the 
measuring  apparatus  necessary  for 
checking  voltmeters,  ammeters  and 
millivoltmeters.  It  measures  directly 
by  the  potentiometer  method  electro- 
motive forces  up  to  150  millivolts,  with 
.05  millivolt  accuracy.  Its  range  for 
voltage  is  0 to  750  volts,  and  for  cur- 
rent from  0 to  150  amps.  With  suit- 
able volt  boxes  and  shunts  the  range 
can  be  extended  indefinitely.  The  set 
is  immune  from  errors  due  to  stray 
fields,  contact  resistances,  lead  resist- 


Portable  Standardizing  Set 


ances  and  temperature  changes.  It 
constitutes  a primary:  standardizing 
outfit,  since  all  measurements  are  re- 
ferred directly  to  the  e.  m.  f.  of  a 
standard  cell.  A novel  feature  of  the 
instrument  is  its  source  of  available 
low  current  which  can  be  used  for 
Checking  millivoltmeters  or  for  scale 
checking  large  high  range  ammeters 
independently  of  their  shunts. — Adv. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.  “Princo." 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

384 


Rieker  Instrument  Co.,  1919-21  Fairmount  • 
Ave.,  Philadelphia,  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

Scranton  Glass  Instrument  Co..  322  N. 

Washington  Ave.,  Scranton,  Pa. 
TAYLOR  INSTRUMENT  COMPANIES, 

95  Ames  St.,  Rochester,  N.  Y.  “Tycos." 
THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless."  (See 
display  advertisement  on  page  1286.) 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.)  - 
Weston  Electrical  Instrument  Co., 
Waverly  Parte,  Newark,  N.  J. 

Williams,  Brown  & Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 
INSTRUMENTS,  RADIO.  — Instruments 
used  to  measure  the  high-frequency  cur- 
rents and  other  desirable  quantities  en- 
countered in  radio  telegraphy  and  radio 
telephony  are  generally  different  from  ordi- 
nary measuring  instruments.  In  measuring 
radio  currents  or  voltages  ordinary  am- 
meters and  voltmeters  do  not  give  accu- 
rate Or  satisfactory  results  because  of  the 
high  frequency  used.  A special  type  of 
hot-wire  ammeter  has  been  developed  ior 
this  purpose  and  in  some  cases  will  meas- 
ure currents  up  to  300  amperes.  It  is  es- 
sential that  the  value  of  current  in  the 
sending  antenna  be  known.  Voltage  meas- 
urements are  made  by  means  of  electro- 
static voltmeters  or  by  means  of  a spark- 
gap  voltmeter.  (See  Voltmeters.) 

Wavemeters  are  also  important  instru- 
ments used  for  this  service.  They  are  used 
to  determine  the  wave  length  of  the  high- 
frequency  circuits.  They  consist  essentially 
of  a circuit  containing  known  inductance 
and  capacitance,  one  or  both  of  which  can 
be  varied  until  its  circuit  is  in  resonance 
with  the  one  being  measured.  Other  In- 
struments known  as  decremeters  are  used 
to  give  the  values  of  the  decrement.  This 
instrument  is  valuable,  inasmuch  as  sharp 
tuning  is  impracticable  when  the  incoming 
w*ave  trains  contain  less  than  13  complete 
oscillations  before  the  amplitude  has  de- 
creased to  one-tenth. 

Unfortunately,  many  of  the  pieces  of 
apparatus  used  in  radio  work  are  referred 
to  as  instruments,  although  they  do  not 
indicate  or  measure  any  electrical  quanti- 
ties as  do  other  electrical  instruments,  and 
many  manufacturers  of  radio  equipment 
which  is  commonly  designated  as  instru- 
ments of  various  sorts  do  not  make  meas- 
uring instruments. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  St., 
Cambridge,  Mass.  “Acme." 

Adams  Morgan  Co..  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bunnell  & Co.,  J.  H..  32  Park  Place,  New 
York,  N.  Y.  “Bunnell." 

Chelsea  Radio  Co.,  15  5th  St.,  Chelsea, 
Mass. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Connecticut  Telephone  & Electric  Co., 
Meriden.  Conn.  “Connecticut." 

Cramer  & Swain.  2916  N.  16th  St.. 
Omaha,  Nebr. 

DeForest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Gray  & Danielson  Mfg.  Co..  579  Howard 
St.,  San  Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
.National  Bank  Bldg.,  Elmhurst,  111. 
“RVA." 

GREBE  & CO..  INC.,  A.  H..  70  Van  Wyck 
Blvd.,  Richmond  Hill,  N.  Y.  "Grebe 
Radio.” 

International  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  111.  “Jew'ell.” 
Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester. 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Modern  Radio  Equipment  Co.,  27  S.  Broad 
St.,  Elizabeth,  N.  J.  “Modern." 
Murdock  Co.,  William  J.,  Everett  Ave. 
& Carter  St.,  Chelsea,  Mass.  "Mur- 
dock.” 
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Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Rrfdto  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  “Radio 
Service.** 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Rleker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO..  Me- 
nominee, Mich.  “Signal.** 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass.  “Sorala.” 

Western  Radio  Electric  Co.,  550  S.  Flower 
St.,  Los  Angeles,  Cal.  “Wesrad.** 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  page®  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

Wilcox  Laboratories.  Inc.,  The,  131  S. 
Fairview  Ave.,  Lansing,  Mich. 

INSTRUMENTS,  TELEGRAPH.  — The 
successful  operation  of  telegraph  lines 
which  are  working  duplex  or  quadruplex 
requires  careful  balancing  and  testing. 
This  requires  the  use  of  special  instru- 
ments, often  standard  types,  to  measure 
the  currents  flowing  to  compare  the  arti- 
ficial line  with  the  working  line,  etc.  This 
involves  the  use  of  galvanometers  usually, 
or  a center-reading  ammeter.  Ohmmeters 
or  other  resistance-measuring  devices  are 
also  used.  Special  forms  of  bridges 
adapted  particularly  for  use  on  telegraph 
and  telephone  lines,  are  made  so  that  Mur- 
ray and  Varley  loop  tests  may  be  easily 
made.  Values  of  inductance,  capacitance 
and  leakance  of  the  lines  are  generally  de- 
termined, this  being  done  by  the  ordinary 
instruments  for  that  purpose  by  compari- 
son methods. 

In  wire  telegraphy,  as  in  radio  teleg- 
raphy, many  parts  of  the  equipment  com- 
monly referred  to  as  instruments  are  in  no 
sense  electrical  measuring  instruments. 
These  are  described  completely  under  Tele- 
graph sets,  which  see. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco.** 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  “Bunnell.** 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St..  Cambridge,  Mass. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

St.  John,  Thomas  M.,  East  Windham, 
N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO.,  Me- 
nominee. Mich.  “Signal.** 

Wilcox  Laboratories,  Inc..  The,  131  S. 
Fairview  Ave.,  Lansing,  Mich. 

INSULA  WELDA. — Trade  name  for  in- 
dustrial goggles  manufactured  by  Strauss 
& Buegeleisen,  16  Hanover  PI.,  Brooklyn, 
N.  Y. 

INSULAC. — Trade  name  for  Insulating 
varnish  manufactured  by  the  Robertson 
Chemical  Co.,  Cleveland,  Ohio. 

INSULADUCT.— Trade  name  for  flexible 
fabric  tubing  manufactured  by  the  L.  & 
N.  Co.,  Ltd.,  St.  Johnf,  Que.,  Can. 

INSULATE. — Trade  name  for  molded  In- 
sulation manufactured  by  the  General  In- 
sulate Co.,  Brooklyn,  N.  Y. 

INSULATED  BOLTS,  COUPLINGS 
(SHAFT),  FORKS,  HANDLES,  NAILS, 
NUTS,  RACKS,  SCREW  DRIVERS,  SHOES 
(LINEMEN'S),  STAPLES,  TACKS,  TURN- 
BUCKLES. — See  these  specific  headings. 

INSULATING  BUSHINGS,  COMPOUNDS, 
FABRICS,  (OILED),  JOINTS  (FIXTURE), 
LININGS  (PULL  CHAIN),  LUMBER. 
MATTING,  PAINTS.  VARNISH.— See 
these  specific  headings.  Also  see  cleats, 
felt  mica,  oil,  paper,  supports,  tape  and 
tubes. 

INSULATING  MATERIALS  CO.— 5133 
Wesson  Ave.,  Detroit,  Mich.  Manufac- 


turer of  insulating  compounds,  paints,  var- 
nishes, etc.  Business  established  1910. 
President,  J.  G.  Splane;  vice-president, 
James  Inglis;  secretary,  treasurer  and  gen- 
eral manager,  W.  S.  Gates;  sales  manager, 
C.  F.  King. 

INSULATING  MATERIALS.— Insulating 
materials  are  classed  as  nonconductors  of 
electricity  and  are  those  materials  which 
are  commonly  used  in  fnaklng  insulators 
or  for  various  other  insulating  purposes. 
They  are  also  commonly  referred  to  as 
dielectrics,  which  see.  They  may  be 
classed  in  several  ways,  one  of  which  is 
according  to  their  physical  properties. 
This  gives  four  general  classes,  solids, 
plastics,  liquids  and  gases.  Many  of  the 
materials  in  these  classes  are  described 
and  their  insulating  properties  are  given 
elsewhere  in  this  book  under  the  partic- 
ular name  of  the  material. 

In  the  class  of  solids  they  are  further 
divided  into  two  groups,  natural  and  fab- 
ricated. In  the  first  group  are  some  of 
the  most  Important  insulating  materials, 
such  as  asbestos,  soapstone,  slate,  marble, 
mica,  lava,  wood,  gums  and  resins.  The 
fabricated  materials  are  also  of  extreme 
Importance.  They  Include  glass,  porcelain, 
molded  compositions,  synthetic  resins,  hard 
rubber,  paper,  fabrics,  yarns,  vitrified  ma- 
terials, etc.  The  molded  composition  is 
one  class  of  insulating  material  that  has 
developed  very  rapidly  within  the  last  few 
years.  It  makes  possible  Insulators  and 
other  insulating  articles  in  shapes  and 
forms  that  were  formerly  impossible  and 
it  also  gives  important  properties  of  heat 
resistance,  strength  and  ruggedness  that 
are  unknown  to  many  other  insulating 
materials. 

Plastics  are  of  importance  from  an  elec- 
trical standpoint,  but  not  as  much  so  as 
the  solids.  ^>uch  articles  are  included  in 
this  class  as  caoutchouc,  asphalt,  gutta 
percha,  pitch,  waxes,  and  other  compounds. 
They  are  used  considerably  for  impregnat- 
ing other  insulating  materials. 

Liquids  are  largely  used  as  such  and 
are  also  used  where  they  solidify  upon 
application.  The  most  important  liquid 
insulating  materials  are  oils.  There  are 
three  kinds  used,  mineral,  animal  and 
vegetable.  Those  that  solidify  on  applica- 
tion are  used  In  enamels,  paint,  japan, 
varnish  and  shellac. 

Gases  are  not  as  Important  In  the  ordi- 
nary sense,  aside  from  their  use  in  con- 
densers, etc.  The  more  prominent  insu- 
lating gases  are  atihospheric  air,  hydrogen, 
nitrogen  and  carbon  dioxide. 

INSULATING  MATERIALS  AND  COM- 
POSITIONS,  MISCELLANEOUS.  — There 
are  many  native  materials  and  artificial, 
compositions  other  than  those  listed  which  | 
are  occasionally  used  for  insulating  puf- 
poses.  Among  the  simpler  materials  that 
are  used  without  chemical  alteration  In 
their  preparation  for  use  are  quartz,  mag- 
nesia, kieselguhr.  talc  or  soapstone,  spe- 
cial woods,  fibers,  etc.  Aside  from  these 
there  are  numerous  compounded  prepara- 
tions made  in  many  cases  to  meet  special 
requirements  as  to  plasticity,  temperature, 
dielectric  strength,  tensile  and  compres- 
sive strength,  resistance  to  moisture,  acids, 
etc.  A great  variety  of  ingredients  art 
used  in  the  preparation  of  such  compounds, 
most  of  which  are  patented  or  trade  se- 
crets. These  miscellaneous  compounds  are 
exclusive  of  the  widely  used  molded  in- 
sulations, impregnating  and  sealing  com- 
pounds, shellacs,  varnishes  and  paints, 
etc. 

Manufacturers: 

American  Lava  Corp.,  1429  William  St., 
Chattanooga,  Tenn. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  “Barwood.” 

Becker  Electric  Works,  3065  Lincoln  Ave., 
Chicago.  111. 

Benolite  Co.,  Inc.,  331  4th  Ave.,  Pitts- 
burgh. Pa. 

Best  Electric  Corp..  476  Broadway,  New 
York,  N.  Y. 

Caiman  & Co..  Emil,  100  William  St., 
New  York,  N.  Y. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  See  display  advertise- 
ment on  page  1320.) 

Clay  Electric  Co.,  3303  N.  12th  St.,  Phila- 
delphia, Pa. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 
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Columbus  Varnish  Co.,  The,  264  Cozslns 
St.,  Columbus,  Ohio.  “Columbus.** 
Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit,  Mich.  “Detroit.*' 
Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 
“Dielac.** 

Dominion  Asbestos  & Rubber  Corp-.  154 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Electric  Insulation  & Varnish  Co.,  Ltd.. 

New  Toronto,  Ont.,  Can. 

Electrose  Mfg.  Co.,  Brooklyn,  „ N.  Y. 
“Electrose.** 

Flexible  Compound  Co.,  Inc.,  Ther  3607 
Haverford  Ave.,  Philadelphia.  Pa. 
“Flexible  Compound.’* 

FORMICA  INSULATION  CO.,  THE.  4614 
Spring  Grove  Ave.,  Cincinnati,  Ohio. 
“Formica.** 

GARFIELD  MFG.  CO.,  Garfield.  N.  J. 
Good  Mfg.  Co.,  The.  160  N.  Wells  St., 
Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
. tady,  N.  Y.  Materials  developed  from 
careful  research  and  made  primarily  to 
meet  the  requirements  of  G-E  prod- 
ucts. These  fabrics  and  compounds  are 
offered  to  others  for  general  electrical 
repair  work.  The  compounds  include 
varnishes,  japans,  oils,  sealing  com- 
pounds and  paints.  (Bulletin  48704). 
The  fabrics  include  fibers  and  papers 
treated  with  varnishes,  oils  and  japans, 
and  asbestos  tape  and  treated  cloths. 
(Bulletin  48715).  See  adv.  pages  1203- 
1223.— Adv. 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hope  Webbing  Co.,  Providence,  R.  I. 
"Hope.” 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Insulating  Materials  Co.,'  6133  Wesson 
Ave.,  Detroit,  Mich.  “Imco.** 

Insulation  Products  Co.,  Richland  St.  & 
Annon  Way,  Pittsburgh,  Pa. 
INTERNATIONAL  INSULATING  CORP.. 

25  W.  45th  St.,  New  York,  N.  Y. 
INTERNATIONAL  MICA  CO.,  37th  A 
Brandywine  Sts.,  Philadelphia,  Pa. 
“Imlco.’’’ 

International  Oxygen  Co.,  796  Frelinghuy- 
sen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.*’ 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  “Inco  Insulite.’*  (See  dis- 
play advertisement  oh  page  1320.) 
IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington,  N.  J.  See  “Var- 
nish, Insulating'*;  also  see  display  adv. 
page  1319  for  all  Irvington  electrical 
products. — Adv. 

John8-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York.  N.  Y.  “Niagrlte,” 
“Vulcabeston,**  “Eloctrobestos." 
Johns-Pratt  Co.,  The,  565  Capitol  Ave., 
Hartford,  Conn. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  “Micanlte.** 

Mica  Insulator  Co.,  Victor laville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co..  18  Vesey  St. 
New  York,  N.  Y. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.** 

Res-Pro  Insulating  Co.,  Inc.,  Boston, 
Mass. 

ROCKBESTOS  PRODUCTS  CORP.,  P.  O. 

Drawer  1102,  New  Haven,  Conn. 
Ruberoid  Co.,  95  Madison  Ave.,  New 
York,  N.  Y.  P“  & B.“ 

Siemon  Hard  Rubber  Corp.,  The,  State 
St..  Bridgeport,  Conn. 

Standard  Asphalt  & Refining  Co.,  208  S. 

LaSalle  St.,  Chicago.  111.  ‘Sarco.** 
Sterling  Varnish  Co.,  The,  526-8  Fulton 
Bldg.,  Pittsburgh,  Pa.  “Sterling.” 
STORRS  MICA  CO..  P.  O.  Box  N,  Owego, 
(Tioga  Co.),  N.  Y.  Block  mica — Indian. 
Argentine,  Brazilian,  African. — Adv. 
Tar  Heel  Mica  Co.,  The,  Plumtree,  N.  C. 
Toch  Bros.,  320  6th  Ave.,  New  York, 
N.  Y. 

WALSH  ELECTRICAL  SUPPLY  CO.. 
INC..  151  W.  18th  St.,  New  York,  N.  Y. 
(See  display  advertisement  on  page 
1306.) 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play advertisement  on  page  1328.) 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton, Del.  “Fyberoid.” 
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INSULATION,  EFFECT  OF  HEAT  ON. 

— Insulating:  material  used  in  electrical  ma- 
chinery becomes  permanently  damaged  by 
excessive  temperature,  the  damage  in- 
creasing with  the  length  of  time  that  the 
excessive  temperature  is  maintained  and 
with  the  degree  of  excess  temperature. 
After  repeated  operating  at  abnormally 
high  temperatures  the  insulation  finally 
breaks  down.  The  shortening  of  life  by 
operating  at  high  temperatures  is  war- 
ranted in  only  a few  special  cases,  as 
when  it  is  desired  to  secure  some  par- 
ticular result  such  as  obtaining  the  great- 
est power  within  a limited  space,  as  in 
motors  for  electrically  operated  torpedoes. 
To  permit  increasing  the  load  on  a ma- 
chine without  exceeding  the  safe  tempera- 
ture of  the  insulation,  recourse  is  made  to 
special  or  forced  ventilation  of  the  wind- 
ings. This  is  quite  commonly  done  in  tur- 
bogenerators, large  railway  motors,  rolling- 
mill  motors,  etc. 

INSULATION,  MOLDED,  MISCELLA- 
NEOUS.— Molded  insulating  compounds  are 
used  very  widely  and  for  a variety  of  pur- 
poses. The  ease  with  which  they  may  be 
molded  and  the  possibility  of  having  metal 
inserts  molded  into  them  permits  their  use 
for  a great  many  purposes,  and  the  wide 
variety  of  uses  also  calls  for  a number  of 
compounds.  Bakelite  and  Condensite  are 
perhaps  the  best  known  and  most  widely 
used;  they  are  listed  separately.  There 
are  a number  of  others,  sold  under  various 
trade  names,  which  are  used  for  miscel- 
laneous purposes.  Among  these  are  Aetna, 
Aico,  Ambroin,  Dielectrite,  Electrose, 
Gohmak,  Gummon,  Hemit,  Insulate,  Kerite. 
Lavite,  Rolite,  Sternoid,  Tegit,  Vulcabeston 
and  Vulcalose. 

Manufacturers: 

Alden-Napler  Co.,  54  Willow  St.,  Spring- 
field,  Mass.  "Na-ald." 

AMERICAN  INSULATOR  CORP.,  New 
Freedom,  Pa.  The  "Aico”  cold -mold- 
ing method  of  producing  electrical  and 
automotive  insulated  parts,  while  com- 
paratively new,  has  been  placed  upon 
an  efficient  quantity-production  basis 
and  it  may  be  used  wherever  a highly 
insulative  or  heat-resisting  molded  part 
is  required.  Parts  with  inserts,  threads 
or  knurled  work  are  readily  produced 
by  the  "Aico"  cold-molding  process. 
An  engineering  department  is  operated 
for  the  use  of  all  consumers  of  molded 
insulation  and  an  opportunity  will  be 
welcomed  of  discussing  your  molding 
problems  and  offering  possible  sugges- 
tions for  more  practical  production  de- 
signs with  resultant  reduction  in  mold- 
ing cost.— Adv. 

American  Lava  Corp.,  1429  William  St., 
Chattanooga,  Tenn.  (Lava.) 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  "Aetna." 

Auburn  Button  Works.  Inc.,  40-46  Wash- 
ington St.,  Auburn,  N.  Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  HI. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago.  111.  "Beldenmold." 

Boonton  Rubber  Mfg.  Co.,  Boonton,  N.  J. 
"Hi-Tenslt." 

Boston  Woven  Hose  & Rubber  Co.,  Box 
5077,  Boston,  Mass. 

Burroughs  Co..  Charles,  141-149  Commerce 
St.,  Newark,  N.  J. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 
Electric  motor  insulation  in  all  forms, 
commutator  insulation,  including  molded 
rings,  sleeves,  bushings  and  segments, 
or  furnished  in  plate  form,  sets  es- 
pecially designed  for  General  Electric, 
^Christensen  and  Westinghouse  types  of 
motors.  For  other  Chicago  Mica  Co. 
products  see  display  advertisement  on 
page  1320. — Adv. 

Compo-Site,  Inc.,  207-215  Astor  St.,  New- 
ark, N.  J.  “Compo-Site." 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

CUTLER-HAMMER  MFG.  CO.,  THE 
Milwaukee,  Wis.  C-H  Thermoplax  and 
Pyroplax  are  used  in  the  making  of 
connector  plugs,  wiring  devices,  push 
buttons,  arc  shields,  switch  bases.  The 
first  is  heat-resisting  and  the  other 
fire-resisting.  Inserts,  trade  marks, 
ratings  may  be  formed  into  this  ma- 
terial during  moulding. — Adv. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Diamond  State  Fibre  Co..  Bridgeport, 
Pa.  "Condensite  Celoron,"  "Disfico.” 

Dielectric  Mfg.  Co.,  St.  Louis.  Mo. 
"Petrite.” 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 


DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Duranoid  Mfg.  Co.,  The,  213-221  Chestnut 
St.,  Newark,  N.  J.  "Duranoid-Con- 
densite." 

ECONOMY  FUSE  & MFG.  CO..  2717 
Green  view  Ave.,  Chicago,  111.  (See  dis- 
play adv.  page  1289.) 

Electrose  Mfg.  Co.,  Brooklyn,  N.  Y. 
"Electrose."  * 

GARFIELD  MFG.  CO.,  Garfield.  N.  J. 
"Gummon,”  "Tegit,"  "Hemit.” 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y.  "Hi-Heet.” 

Gray  & Danielson  Mfg.  Co.,  679  Howard 
St.,  San  Francisco,  Cal. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Hygrade  Lamp  Co.,  60  Boston  St„  Salem, 
Mass.  "Hygrade." 

Insulation  Products  Co.,  Richland  St.  & 
Annon  Way,  Pittsburgh,  Pa. 

INTERNATIONAL  INSULATING  CORP., 
25  W.  45th  St.,  New  York,  N.  Y. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn.  "J-P  Bakelite,"  "J-P 
Condensite,”  "Johns-Pratt,”  "Moulded 
Mica." 

Mack  Molding  Co..  Little  Falls,  N.  J. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Niagara  Insul-Bake  Specialty  Co.,  Inc., 
483  Delaware  Ave.,  Albany,  N.  Y. 

NORTHERN  INDUSTRIAL  CHEMICAL 
CO.,  11  Elkin  St..  Boston,  Mass.  Manu-  J 
facturers  of  moulded  Insulation  for  elec- 
trical specialties,  automobile  ignition, 
instruments,  etc.  Bakelite  and  Con- 
densite moulded  parts  are  strong  and 
impervious  and  may  be  immersed  in 
water,  or  subjected  to  atmospheric  con- 
ditions for  indefinite  periods  without 
materially  changing  in  structure,  finish, 
strength  or  form.  The  ^ost  intricate 
shapes  may  be  moulded  and  metallic 
connections  accurately  moulded  In 
place.  High  heat  does  not  soften  or 
warp  this  material. — Adv. 

Parkin  Mfg.  Co.,  San  Rafael.  Cal. 

Phonograph  Appliance  Co.,  174  Wooster 
St.,  New  York,  N.  Y. 

Redmanol  Chemical  Products  Co.,  636- 
678  W.  22nd  St.,  Chicago,  111.  "Red- 
manol." 

Scranton  Button  Co.,  The,  409  Cherry 
St..  Scranton,  Pa.  "Lacanite.” 

Shaw  Insulator  Co.,  5-7  Kirk  PL,  New- 
ark, N.  J.  "Shawlac." 

Siemon  Hard  Rubber  Corp.,  The,  State 
St.,  Bridgeport,  Conn. 

WATERBURY  BUTTON  CO.,  THE,  935 
So.  Main  St..  Waterbury,  Conn.  Es- 
tablished 1812.  Under  the  trade  name 
"Kay  Komp.”  this  company  is  market- 
. ing  a new  molded  insulation  intended 
for  weatherproof  sockets,  bushings, 
knobs,  handles,  push  buttons,  etc.  This 
material  has  exceptional  strength,  fin- 
ish and  dielectric  strength,  and  at  the 
same  time  is  extremely  economical  in 
first  cost.  Parts  are  made  by  con- 
tract from  sample  or  blueprint  in  any 
desired  quantity.  (See  entry  also  un- 
der "Eyelets,  for  electrical  use”  and 
display  adv.  page  1328.) — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULATION  OF  CABLES. — See  Cables, 
lead-sheathed,  power  types. 

INSULATION  PRODUCTS  CO.— Rich- 
land St.  & Annon  Way,  Pittsburgh,  Pa. 
Manufacturer  of  insulating  materials.  K. 
S.  Stevenson,  general  manager. 

INSULATION,  RAIL  JOINT  AND 
TRACK. — Rail  Joint  or  track  Insulation  is 
provided  at  the  junction  or  Joint  of  two 
rails  where  It  is  necessary  to  sectlonalize 
the.  rails  for  signaling  purposes,  etc.  Fiber 
is  generally  used  for  this  purpose.  There 
are  three  places  at  a rail  joint  where  this 
insulation  Is  required.  Where  the  two  rails 
come  together  a gap  is  ordinarily  left  to 
permit  expansion,  but  In  an  Insulated  joint 
this  Is  filled  by  a heavy  sheet  of  fiber  cut 
to  the  approximate  section  of  the  rail. 
The  fish  plates  which  go  on  the  sides  of 
the  rails  to  hold  them  in  line  are  insulated 
from  the  rail  by  another  sheet  of  Insula- 
tion placed  between  them.  Sometimes  the 
rails  are  mounted  on  a steel  tie  plate  in- 
stead of  being  spiked  directly  to  the  ties. 
In  such  cases  the  joint  must  be  protected 
by  another  insulating  sheet  placed  between 
the  plate  and  the  rail. 

Manufacturers: 

Campbell  Fibre  Co..  Stanton,  Del. 

Delaware  Hard  Fibre  Co.,  Wilmington, 
Del.  "D.  H.  Egyptian.” 
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Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Johns-Pratt  Co.,  The,  565  Capitol  Ave., 
Hartford,  Conn. 

Standard  Fibre  Co.,  11  Miller  St.,  Somer- 
ville, Mass. 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display 
advertisement  on  page  1328.) 

INSULATION  RESISTANCE. — The  in- 
sulation resistance  of  an  insulated  con- 
ductor is  the  electrical  resistance  offered 
by  the  insulating  covering  to  an  impressed 
voltage  tending  to  produce  a leakage  of 
current  through  the  insulation.  It  is  us- 
ually expressed  In  megohms  for  a specified 
unit  length  of  the  insulation.  In  the  case 
of  wire  or  cables  it  is  expressed  in  meg- 
ohms per  thousand  feet,  mile  or  kilometer, 
usually  corrected  to  . a temperature  of 
15.5°  C.  Insulation  resistance  is  frequently 
measured  by  a megohmmeter,  which  see. 

INSULATOR. — An  insulator  Is  a material 
used  in  electrical  engineering  which  does 
not  allow  a continuous  current  to  pass 
through  it  under  the  action  of  a continu- 
ous e.m.f.  but  allows  only  a brief  transient 
current  which  charges  It  electrostatically. 
This  charge  or  displacement  of  electricity 
produces  a counter  e.m.f.  equal  and  oppo- 
site to  the  applied  e.m.f.  and  the  flow  of 
current  ceases.  Insulators  are  commonly 
referred  to  as  nonconductors  and  also  di- 
electrics. See  Dielectric. 

While  any  material  having  these  proper- 
ties may  be  looked  on  as  an  insulator, 
the  tendency  has  been  for  the  term  in- 
sulator to  be  restricted  to  a compact  unit 
form  of  insulating  material  that  in  itself 
forms  a definite  part  of  a machine  or 
electrical  apparatus  and  in  most  cases  is 
used  to  support  and  insulate  a conducting 
member  or  wire  from  the  framework  on 
which  the  insulator  is  mounted.  This  gives 
rise  to  a number  of  separate  and  distinct 
articles  for  various  conditions  to  be  met, 
which  are  commonly  known  as  insulators 
and  are  described  under  several  subclassi- 
fications  below. 

INSULATOR  BRACKETS,  CLAMPS, 
PINS. — See  Brackets,  insulator;  Clamps, 
insulator;  Pins,  insulator  (six  types). 

INSULATORS,  ARC  LAMP.— These  are 
insulators  designed  to  be  used  on  high 
voltage  arc  circuits  to  support  the  ore 
lamp  and  insulate  it  from  the  support. 
They  are  sometimes  provided  with  an  eye 
at  the  upper  end  to  secure  to  a cord  or 
messenger  cable,  or  this  end  may  be  flat 
to  clamp  onto  a chain  or  other  support. 
The  lower  part  of  the  insulator  nearly  al- 
ways terminates  In  an  eye  to  which  the 
arc  lamp  is  secured.  The  Insulating  part 
consists  of  a double  petticoat  porcelain 
bell  which  forms  a good  watershed.  A 
metal  cap  to  which  the  upper  eye  or  clamp 
is  fastened,  fits  over  the  porcelain  bell  and 
is  securely  fastened  to  It.  The  lower  eye 
is  on  a rod  which  passes  through  the  cen- 
ter of  the  bell. 

Manufacturers: 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  "Arcover,"  "Elec- 
trose.” 

Hebendahl  Co..  J.  P.,  228-232  Broadway, 
Elizabethport,  N.  J. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  "Peirce."  * 

Johns-Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford,  Conn. 

Kirchberger  & Co.,  Inc.,  M.,  1425  37th 
St.,  Brooklyn,  N.  Y.  "Crescent.” 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULATORS,  BATTERY  AND  ELEC- 
TROLYTIC.— These  insulators  are  used  to 
support  tanks  and  Jars  for  storage  bat- 
teries and  electrolytic  cells,  to  prevent 
grounding.  They  are  usually  porcelain  in- 
sulators slfnilar  In  construction  to  pin- 
type  insulators  and  sometimes  have  two 
or  three  petticoats  for  high-voltage  bat- 
teries. They  are  much  larger  in  diameter 
as  compared  to  their  height  than  ordinary 
pin-type  insulators,  this  feature  providing 
larger  bearing  surface.  Very  often  a 
wooden  tray  or  supporting  framework  is 
built  under  the  cell  and  this  tray  rests  on 
the  insulators.  Where  storage  batteries 
are  used  to  provide  a stationary  rather 
high-voltage  source  of  energy,  glass  Jars 
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are  often  used  to  enclose  the  individual 
cells.  With  a considerable  number  of 
plates  in  the  Jar  it  Is  quite  heavy  and 
therefore  a uniform  bearing  surface  must 
be  provided.  The  glass  Jar  bottoms  are 
frequently  not  exactly  even,  so  that  it  is 
necessary  to  rest  the  Jars  in  a shallow  tray 
filled  with  fine  sand.  The  sand  also  serves 
the  purpose  of  catching  any  moisture  and 
electrolyte  that  may  have  spilled  out.  The 
tray  is  supported  on  the  insulators  having 
one  at  each  corner.  For  large  tanks  they 
are  occasionally  placed  at  equal  intervals 
undef  the  long  sides  instead  of  at  corner.* 
only. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

International  Oxygen  Co..  796  Frelinghuy- 
sen  Ave.,  Newark,  N.  J.  *'L  O.  C. 
System." 

INSULATORS,  CANOPY.— Fiber  rings 
or  slit  fiber  blocks  for  insulating  metal 
canopies  from  the  ceiling  or  wall.  The 
rings  are  secured  to  the  edge  of  the  canopy 
by  brads,  rivets  or  a special  hand  punch. 
The  slit  of  the  fiber  block  slips  on  thfe 
canopy  edge.  Canopy  insulators  are  usually 
required  when  fixtures  are  mounted  on 
metal  ceilings  or  walls  or  when  these  are 
of  plaster  on  metal  lath,  and  also  when 
outlet  boxes  are  used. 

Manufacturers: 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopcwcllp  _ 

MACALLEN  CO.,  THE,  16  Macallen  St.. 
Boston.  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton. Del.  "Knu." 

INSULATORS,  CLAMP.— Clamp  insu- 
lators are  used  for  clamping  a feeder  or 
other  cable  to  a cable  shelf  or  platform 
or  to  a wall  or  to  clamp  it  to  the  ceiling 
or  the  underside  of  a shelf.  They  consist 
of  a cast-iron  seat,  properly  drilled  so  that 
it  may  be  held  to  the  wall  or  platform 
by  bolts,  also  a steel  strap  which  passes 
around  the  insulator  and  a split  porcelain 
bushing  which  fits  around  the  cable.  The 
approaches  to  the  bushing  are  well  rounded. 

Manufacturers: 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

General  Devices  & Fittings  Co.,  441-443  S. 
Desplaines  St.,  Chicago,  111. 

Hebendahl  Co.,  J.  P.,  228-232  Broadway. 
Elizabethport.  N.  J. 

Hopewell  Insulation  & Mfg.  Co.,  Inc.. 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  '‘Peirce." 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  "Victor." 

OHIO  BRASS  CO.,  THE,  Mansfield. 
Ohio.  "O-B." 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULATORS,  F E E D E R.— Insulators 
used  for  distribution  feeders  are  sometimes 
called  feeder  insulators.  They  are  princi- 
pally of  the  porcelain  pin  type,  which  see. 

INSULATORS,  FIBER.— Fiber  is  very  ex- 
tensively used  as  an  insulating  material. 
The  most  common  uses  of  separate  pieces 
of  fiber  for  insulating  purposes  are  in  the 
form  of  cleats,  bushings,  washers  or  tubes, 
which  see.  This  classification  is  for  other 
uses,  where  individual  pieces  or  articles 
made  of  fiber  are  needed,  such  as  small 
spools  used  to  fasten  twisted  pair  in  place 
by  driving  a nail  through  the  spool  when 
the  two  conductors  have  been  placed 
around  the  spool.  Special  sectionalizing 
track-joint  Insulators  made  from  sheet  fiber 
are  widely  used  in  connection  with  railroad 
block-signaling  systems  using  the  track  as 
conductors.  F^ber  is  also  used  in  making 
knobs,  gaskets,  switchbars,  etc. 

Manufacturers: 

American  Vulcanizing  Fibre  Co.,  622 
Equitable  Bldg.,  Wilmington,  Del. 
"Vul-Cot." 


Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

B&rwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  "Barwood." 

BRANDYWINE  FIBRE  PRODUCTS  CO., 
P.  O.  Box  122,  Wilmington,  Del. 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago,  III.  "Handy." 

Delaware  Hard  Fibre  Co.,  Wilmington, 
Del.  "D.  H.  Egyptian." 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Eureka  Supply  Co.,  Sewell,  N.  J. 

Good  Mfg.  Co.,  The.  160  N.  Wells  St.. 
Chicago,  111. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 

INTERNATIONAL  INSULATING  CORP., 
26  W.  46th  St.,  New  York.  N.  Y. 

INTERNATIONAL  MICA  CO.,  37th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
"Imico." 

International  Oxygen  Co.,  796  Frelinghuy- 
sen  Ave.,  Newark,  N.  J.  "I.  O.  C. 
System." 

Johns-Manville,  Inc.,  Madison  Ave.  & 41st 
St.,  New  York,  N.  Y. 

MJtchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  "Knu-Canopy." 

National  Fibre  & Insulation  Co.,  Yorklyn, 
Del.  "Old  Hickory,"  "Super  Seasoned." 

Spaulding  & Sons  Co.,  Inc.,  J.,  300 
Wheeler  St.,  Tonawanda,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Standard  Fibre  Co.,  11  Miller  St.,  Somer- 
ville, Mass. 

Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton, Del. 

INSULATORS,  FIXTURE.— Couplings  of 
insulating  material  placed  between  an  elec- 
tric light  fixture  and  the  gas  piping  or 
metal  work  to  which  the  fixture  is  at- 
tached. They  are  made  of  molded  insu- 
lating material  as  a rule  with  metal  Inserts 
at  both  ends.  Insulating  Joints  are  often 
referred  to  as  fixture  insulators  also;  for 
these  see  Joints,  fixture  insulating. 

Manufacturers: 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

BRANDYWINE  FIBRE  PRODUCTS  CO., 
P.  O.  Box  122,  Wilmington,  Del. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell.  Va. 

INTERNATIONAL  INSULATING  CORP., 
25  W.  45th  St..  New  York.  N.  Y. 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

INSULATORS,  GLASS. — Glass  was  the 
first  material  used  for  insulators  and  it  Is 
still  found  very  satisfactory  for  the  lower 
voltages.  Above  6600  volts  the  size  of  the 
insulator  is  such  that  it  tends  to  cause 
breakage  with  changes  of  temperature. 
The  deep-groove  double-petticoat  insulator 
of  the  nin  type  is  much  used  for  distri- 
bution lines  at  voltages  below  6600.  It  Is 
rugged  and  reliable.  Glass  insulators  are 
made  in  a large  number  of  forms  and  are 
used  very  extensively  for  telephone  and 
telegraph  work,  as  well  as  for  power  dis- 
tribution and  transmission  lines.  For  gen- 
eral insulating  properties  of  this  material 
see  Glass. 

Manufacturers: 

Hemingray  Glass  Co.,  Muncle,  Ind. 
"Hemlngray." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Locke.  Fred  M..  Victor,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

INSULATORS,  LAVA. — Lava  insulators 
may  be  made  in  any  of  several  forms. 
Bushings,  tubes,  washers,  etc.,  are  quite 
common  forms,  and  they  are  also  made 
ns.  spools  or  bobbins  for  coils  and  resist- 
ance units.  Another  special  form  of  In- 
sulator is  a threaded  tube  used  to  wind 
resistance  coils  on.  the  threads  retaining 
the  wire  In  its  proper  place  and  permitting 
it  to  be  wound  close  together,  thus  givifig 
a compact  coil.  Lava  insulators  are  used 
largely  where  it  Is  necessary  to  employ  a 
compact,  strong  insulator  that  can  with- 
stand considerable  heating. 

Manufacturers: 

American  Lava  Corp.,  1429  William  St., 
Chattanooga,  Tenn. 

DOWNEY  CO.,  GILBERT  H..  7 S.  17th 
St.,  Philadelphia,  Pa. 

Kirchberger  & Co.,  Inc.,  M.,  1425  37th 
St.,  Brooklyn,  N.  Y.  "Lavarock." 

Steward  Mfg.  Co.,  D.  M..  Chattanooga, 
Tenn.  "Lavite." 
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Tennessee  Burner  Mfg.  Co.,  Chattanooga, 
Tenn.  "XL.” 

INSULATORS,  MINE.— Mine  insulators 
are  generally  made  of  either  porcelain  or 
glass.  They  are  spool  insulators  made  for 
mounting  on  malleable  iron  pins  which  are 
driven  into  the  side  walls.  They  are  used 
for  tying  feeder  cables  and  telephone  and 
other  signal  circuits  In  place.  Various 
sized  grooves  from  % to  1 in.  are  made  in 
the  spools  and  they  are  from  2%  to  3% 
ins.  in  diameter  and  3 to  3%  ins.  high. 

Manufacturers: 

American  Porcelain  Co.,  The,  East  Liver* 
pool,  Ohio. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  "Aetna." 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
"Fedco." 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

National  Porcelain  Co.,  Trenton.  N.  J. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  insulators,  for  transmission, . dis- 
tribution, feeder  and  trolley  circuits. — 
Adv. 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Nos.  1 to  6 mine  insula- 
tors are  screw  thread  type,  of  various 


Bemlow  Mine  Insulator 

sizes.  The  Bemlow  self-locking  and 
self-draining  type,  for  feeder  wires  in 
mines,  is  provided  with  a malleable 
iron  pin  and  porcelain  insulator. — Adv. 

Pittsburg  High  Voltage  Insulator  Co., 
Derry,  Pa.  "Pittsburg." 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULA  TORS,  MISCELLANEOUS.— 
There  are  various  special  forms  of  insu- 
lators made  that  are  not  listed  above  or 
under  Supports,  busbar,  etc.  They  are  gen- 
erally a special  type  or  form  of  some  other 
standard  insulator.  Strain  insulators  are 
one  type  that  are  very  frequently  modified 
in  this  manner  to  give  some  special  fea- 
ture. Often  a manufacturer,  especially  of 
porcelain  insulators,  is  called  upon  to  fur- 
nish insulators  for  one  of  his  customers  and 
made  to  meet  his  individual  requirements. 
This  same  type  of  insulator  may  exactly 
meet  the  requirements  of  some  one  else 
and  thus  the  demand  makes  this  type  a 
stock  pattern  of  that  manufacturer.  Many 
ether  types  are  also  made  up  for  special 
purposes,  such  as  for  going  through  a roof, 
for  portable  substations,  etc. 

Manufacturers: 

AMERICAN  INSULATOR  CORP.,  New 
Freedom,  Pa.  "Aico." 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO..  221  N.  23rd  St..  Philadel- 
phia, Pa.  "Franklin."  (See  display  ad- 
vertisement on  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35  S. 
Desplaines  St.,  Chicago,  HI.  "Three 
E." 

Electrose  Mfg.  Co.,  Brooklyn,  N.  Y. 
"Electrose." 
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Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Findlay  Electric  Porcelain  Co.,  The,  Find- 
lay, Ohio. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg:.,  Elmhurst,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 

TTnnAWAll  Vn 

INTERNATIONAL  MICA  CO..  37th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
“Imico.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke,  Fred  M.,  Victor,  N.  Y. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  “Victor.” 

Prest-O-Lite  Co.,  533  N.  Capital  St.,  In- 
dianapolis, Ind. 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Ragotzky,  C.  A.,  2252  N.  21st  St.,  Phila- 
delphia Pa.  (Angle  porcelain.) 

Stupakoff  Laboratories,  The,  6617-6627 
Hamilton  Ave.,  Pittsburgh,  Pa.  (For 
high  temperatures)  “Usalite.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULATORS.  MOLDED  MICA.— Molded 
mica  is  very  often  used  as  an  insulating 
material  and  is  frequently  made  up  as  more 
or  less  standard  articles  that  can  be  classed 
as  insulators.  These  are  used  on  heating 
appliances,  sometimes  on  motors  and  gen- 
erators, transformers,  etc.,  or  any  place 
where  the  temperature  is  high  and  good 
insulating  properties  are  required.  The 
insulators  are  commonly  flat  blocks,  cleats, 
tubes  or  bushings,  etc.,  and  there  are  also 
many  other  special  shapes.  • * 

Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Charland,  E.  W.,  Tilton.  N.  H. 

CHICAGO  MICA  CO..  11-21  Water  St.. 
Valparaiso,  Ind.  “Micabond.”  (See 
display  advertisement  on  page  1320.) 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

INTERNATIONAL  MICA  CO.,  37th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
“Imico.” 

International  Oxygen  Co.,  796  Frelinghuy- 
sen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

Johns- Manvllle,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Johns-Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford,  Conn. 

MACALLEN  CO.,  THE,  16  Macallen  St.. 
Boston,  Mass. 

Meirowsky  Bros.,  11  McPherson  PI.,  Jer- 
sey City,  N.  J.  “Royal.” 

Mica  & Micanlte  Supplies  Corp.,  1465 
Broadway.  New  York,  N.  Y. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Munsell  & Co.,  Eugene,  68  Church  St., 
New  York.  N.  Y.  “Munsell’s.” 

WATERBURY  BUTTON  CO..  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display 
advertisement  on  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULATORS.  OVERHEAD  LINE, 
CLASSES  OF. — Overhead  lines  are  carried 
on  insulators  supported  by  pins,  or  on  sus- 
pended strings  of  4 to  10  units,  known  as 
suspension  Insulators.  At  dead  ends  and 
corners  a strain  Insulator  is  used. 

Pin  type  Insulators  are  used  at  voltages 
below  50,000  and  are  usually  made  of  porce- 
lain except  that  glass  Is  quite  generally 
used  for  voltages  below  6600.  Suspension 
units  are  provided  with  galvanized  steel 
terminals  by  which  they  are  attached  to 
the  crossarm,  to  each  other  and  to  the 
line  conductors;  the  terminals  are  ce- 
mented into  the  porcelain.  Strain  insu- 
lators are  made  In  various  forms,  accord- 
ing to  the  voltage  at  which  they  are  to 
be  used. 

Special  types  of  Insulators  are  made  for 
secondary  rack  work,  for  house  services, 
for  lines  through  trees,  for  telephone  and 
telegraph  lines  and  for  trolley  lines.  In- 
sulators are  rated  according  to  dry  and  wet 
flashover  test  under  specified  conditions. 

INSULATORS,  PORCELAIN,  PIN  TYPE. 
— Porcelain  insulators  in  the  small  sizes 
are  made  by  both  the  wet  and  dry  proc- 
esses. They  are  ”sed  on  low  and  medium - 


voltage  lines,  but  are  always  used  merely 
as  a single  or  one-piece  insulator.  The 
high-tension  type  insulators  are  composed 
of  two,  three  or  four  pieces  cemented  to- 
gether; these  are  listed  separately  below. 
The  smaller  insulators  are  usually  threaded 
on  the  inside  to  receive  a one-inch  pin. 
There  are  a number  of  forms  made  for 
different  methods  of  tieing  and  for  the 
various  voltages  and  to  give  different  arc- 
over  voltages.  The  latter  is  accomplished 
by  Increasing  the  flare  of  the  bell-shaped 
lower  portion  or  “petticoat,”  or  by  having 
more  than  one  concentric  petticoat.  These 
insulators  are  used  somewhat  for  Important 
telephone  and  telegraph  line  construction, 
but  the  largest  use  is  for  low-voltage  power 
transmission  and  distribution  lines.  For 
properties  of  porcelain,  see  Porcelain. 

Manufacturers: 

American  Porcelain  Co.,  The,  East  Liver- 
pool, Ohio. 

Canadian  Porcelain  Co.,  Ltd.,  Hamilton, 
Ont.,  Can. 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  “Arcover,”  “Elec- 
trose.” 

Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  “Erie.” 

General  Devices  & Fitting*  Co.,  441-443 
S.  Desplalnes  St.,  Chicago,  111. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  m.  Pole  line  insulators  for 
telephone  and  power  line  service  up  to 


S.  Desplalnes  St.,  Chicago,  111.  “Three 
E.” 

General  Devices  & Fittings  Co..  441-443 
S.  Desplalnes  St.,  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278). 

Locke,  Fred  M.,  Victor,  N.  Y. 

LOCKE  INSULATOR  CORP.,  Maryland 
Trust  Bldg.,  Baltimore,  Md.  'Victor.” 
Twenty  six  years'  experience  ifc  the 
manufacture  of  wet  process,  high  ten- 
sion, electrical  porcelain  only  and  the 
result  of  actual  operating  conditions  of 
the  most  important  high-tension  lines 
all  over  the  world  are  Incorporated  in 
every  one  of  our  insulators. — Adv. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  modernized  insulators  have  estab- 
lished an  enviable  record  for  reliability 
over  a long  period  of  years.  Pin  types 
are  made  from  sizes  for  low  voltage 
distribution  up  to  Insulators  for  oper- 
ation at  88,000  volts. — Adv. 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa.  “Pittsburg.” 

Porcelain  Insulator  Corp.,  Lima,  N.  Y. 
“Pinco.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


25,000  volts.  We  also  manufacture 
a full  line  of  standard  porcelain  pro- 
ducts. Special  designs  made  in  ac- 
cordance with  specifications.  For  fur- 
ther information  see  page  1801. — Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  HI. 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke,  Fred  M.,  Victor,  N.  Y. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  “Victor.” 

OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
“O-B.” 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Screw  thread  types  of 
all  sizes  and  shapes,  for  all  service  re- 
quirements.— Adv. 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa.  “Pittsburgh.” 

Southern  Electrical  Porcelain  Co.,  Inc., 
Erwin,  Tenn. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Trenton  Porcelain  Co..  803  E.  State  St., 
Trenton,  N.  • J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  Blast  Pittsburgh,  Pa.  “B'aradoid.” 
(See  display  adv.  pages  1395-1402.) 


INSULATORS.  PORCELAIN,  SUSPEN- 
SION.— The  suspension  type  Insulator  was 
developed  when  voltages  were  increased 
above  60,000,  because  of  the  excessive 
weight  of  pin  type  insulators  for  such  volt- 
ages and  the  difficulty  of  securing  proper 
mechanical  strength  in  the  pins.  Its  use 
makes  possible  wide  clearances  from  the 
supporting  structure  and  ample  flashover 
values.  Suspension  insulators  are  made  of 
porcelain  by  the  wet  process,  and  are  made 
as  separate  disk  units  which  are  assembled 
in  series  strings,  each  unit  having  ce- 
mented into  its  top  and  bottom  a galvanized 
steel  connecting  terminal.  The  top  unit  is 
suspended  from  the  pole  or  tower  crossarm 
and  the  conductor  is  secured  td  the  bottom 
unit.  The  number  of  units  used  In  a string 
for  a given  voltage  is  not  standard,  but  de- 
pends on  the  climatic  conditions  and  line 
construction,  ranging  up  to  nine  or  ten  for 
150,000  volts.  The  freedom  of  the  string  to 
swing  under  side  strain  necessitates  proper 
allowance  In  the  length  of  arms  for  such 
motion  under  wind  pressure  and  at  angles 
hi  the  line.  The  diameter  of  the  disk  is 
from  6 to  10  Ins.  or  more,  according  to  the 
working  voltage. 


Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Porcelain  Co.,  Ltd.,  Hamilton, 
Ont.,  Can. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplalnes  St.,  Chicago,  111.  “Three 


XU. 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  “Arcover,”  “Elec- 
trose." 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplalnes  St.,  Chicago,  111. 


INSULATORS,  PORCELAIN,  PIN  TYPE, 
HIGH-TENSION.  — Porcelain  insulators 
made  by  the  wet  process  are  found  most 
reliable  for  voltages  above  6600.  They  are 
made  in  two  pieces  generally  for  voltages 
up  to  about  20,000,  and  in  three  or  four 
pieces  for  higher  voltages  up  to  about  70,- 
000.  The  parts  are  burned  separately  and 
cemented  together  after  being  tested  and 
inspected,  thus  insuring  reliability  and  uni- 
formity of  product.  Porcelain  insulators 
are  made  in  a number  of  sizes  and  shapes 
for  the  different  voltages,  ranging  up  to  18 
ins.  in  diameter  and  about  14  ins.  in  height; 
two  to  four  petticoats  are  provided  to  facili- 
tate spilling  of  rain  and  to  give  a long  dry 
arcover  path.  They  are  generally  made 
to  mount  on  a 1%  in.  wooden  pin.  When 
arranged  for  mounting  on  steel  pins  o 
thimble  threaded  to  fit  the  pin  is  cemented 
into  the  porcelain.  Grooves  are  provided 
on  top  and  side  for  the  line  wire  and  tie 
wire  or  clamp. 

Manufacturers: 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Canadian  Poreclain  Co.,  Ltd.,  Hamilton, 
Ont.,  Can. 

Electrical  Engineers  Equipment  Co.,  35 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  X.  An  ideal  insulator  must 
be  dielectrically  and  mechanically 
strong,  impervious  to  moisture  and  at 
the  same  time  inexpensive.  It  must 
not  deteriorate  under  various  climatic 
conditions  but  maintain  its  Insulating 
properties  while  expansion  and  con- 
traction of  the  various  parts  must  take 
place  without  injury  to  the  insulator 
as  a whole.  More  than  10  years  ex- 
perience has  . demonstrated  that  the 
Hewlett  Link  Insulator  meets  these  re- 
quirements. (Bulletin  49400).  See  adv. 
pages  1203-1223. — Adv. 

Jeffery-Dewitt  Insulator  Co.,  701  1st 
National  Bank  Bldg.,  Huntington,  W. 
Va.  “J-D.” 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke,  Fred  M.,  Victor,  N.  Y. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  “Victor.” 

OHIO  BRASS  CO.,  THE.  Mansfield.  Ohio. 
O-B  suspension  insulators  helped  make 
modern  high  voltage  transmission  pos- 
sible. In  operation  on  practically  ah 
important  systems,  O-B  insulators  have 
a remarkable  reputation. — Adv. 
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Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa.  “Pittsburg.’* 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  ,*Thomas.’, 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Fa.  (See  display 
adv.  pages  1395-1402.) 

INSULATORS,  RACK.— Rack  insulators 
are  used  to  support  and  insulate  cables  and 
busbars  in  stations,  subways,  manholes, 
etc.  There  is  usually  a cast  iron  rack  with 
some  means  of  clamping  split  porcelain  in- 
sulators which  surround  the  cable  or  bus- 
bar. The  clamping  is  accomplished  in 
some  cases  by  another  casting  which  bolts 
to  the  original  one.  This  type  is  generally 
used  with  round  insulators.  Another  form 
has  a series  of  wrought  iron  pins  located 
in  the  base  and  the  insulators  are  clamped 
between  the  pins  by  screwing  on  a nut  at 
the  top.  This  type  may  be  built  up  in  sev- 
eral tiers  and  each  section  may  be  removed 
or  opened  independently  of  the  rest.  There 
are  a number  of  types  of  rack  Insulators, 
but  they  are  nearly  all  modifications  of 
these  two  principles.  Another  type  called 
secondary  racks  are  used  where  secondary 
mains  are  carried  on  vertical  racks,  in 
which  case  the  insulator  is  made  in  the 
form  of  a spool,  or  other  special  shape. 
These  insulators  are  provided  by  the  manu- 
facturer as  a part  of  the  rack  or  service 
bracket. 

Manufacturers: 

American  Porcelain  Co.,  The,  East  Liver- 
pool. Ohio. 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y. 

Electrical  Engineers  Equipment  Co..  35 
S Desplaines  St.,  Chicago,  111.  “Three 
E.“ 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton.  Ohio. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.” 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  “Victor.” 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brooklyn, 
N.  Y. 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  “Murdock.” 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

INSULATORS,  SECTION  ALIZING.  — A 
device  used  in  trolley  construction  for  insu- 
lating one  section  of  the  trolley  wire  from 
the  adjacent  section,  so  that  one  section 
may  be  “live”  while  the  adjacent  one  is 
being  worked  upon,  or  to  control  feeder 
systems,  etc.  It  is  arranged  so  that  the 
trolley  wheel  can  pass  from  one  section  to 
another  without  interference.  One  form, 
particularly  adapted  to  mine  work,  is  pro- 
vided with  a movable  metallic  center  con- 
trolled by  a handle.  When  the  center  part 
is  turned  to  the  “open”  position  the  two 
sections  are  insulated  from  each  other,  but 
when  in  the  “closed”  position  the  two  sec- 
tions are  electrically  connected  and  the 
metallic  underrun  permits  the  trolley  wheel 
to  pass  without  interruption  to  the  flow  of 
current,  an  Important  point  where  a mine 
locomotive  is  pulling  a heavy  load  against 
a grade. 

Manufacturers: 

American  Mine  Door  Co.,  The,  Canton, 
Ohio.  “Canton.” 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati.  Ohio. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
O-B  trolley  section  insulators,  for  rail- 
ways and  mines.  Type  M,  for  mines. 


is  opened  or  closed  without  stopping. 
— Adv. 

Pittsburg  High  Voltage  Insulator  Co., 
Derry,  Pa.  “Pittsburg.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

INSULATORS,  SOCKET  SHELI Lin- 

ings of  fiber  or  other  insulating  material 
placed  between  the  outer  shell  of  a socket 
and  the  interior  current-carrying  parts. 
These  are  more  commonly  called  socket  lin- 
ings; see  Linings,  socket. 

INSULATORS,  SPAN  WIRE.— Span  wire 
Insulators  are  used  In  overhead  trolley  con- 
struction for  insulating  the  span  wires. 
They  are  of  the  strain  type  so  that  they 
will  stand  the  strain  of  the  span  wires 
without  injury,  and  where  uninsulated  trol- 
ley hangers  are  used  they  may  serve  as  the 
total  insulation,  although  in  the  common 
construction  where  insulated  trolley  hang- 
ers are  employed  the  span  wire  insulators 
serve  as  secondary  insulation.  For  manil* 
facturers  see  Insulators,  strain,  trolley. 

Manufacturers:  • 

Anderson  Mfg.  Co,4  Albert  & J.  M.,  289- 
305  A.  St.,  Boston,  Mass.  “Aetna.” 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton,  Ohio. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Joslyn  Mfg.  & Supply  Co.,  1S3  W.  Wash- 
ington St.,  Chicago,  HI. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg..  Baltimore,  Md.  “Victor.” 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  Dirigo  composition,  wood  and 
porcelain  span  wire  insulators. — Adv. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WHITE  ELECTRICAL  SUPPLY  CO.,  T. 
C.,  1122  Pine  St.,  St.  Louis,  Mo. 

INSULATORS,  8POOL  TYPE.— Spool 
type  Insulators  are  generally  made  of 
porcelain,  although  glass  is  sometimes  used. 
As  their  name  implies,  they  are  shaped  like 
a spool,  having  a circular  groove  of  about 
H to  1 in.  in  diameter  or  such  size  as  to 
fit  around  a large  wire  or  cable.  They  are 
used  on  tree  insulators  and  swinging  in- 
sulators to  permit  the  cable  or  wire  to 
slide  or  roll  In  the  groove  formed  by 
placing  two  insulators  close  together.  They 
are  also  used  on  insulated  f0rks  and  some 
insulated  turnbuckles.  Some  forms  of  mine 
insulators  also  use  a form  of  spool  insulator 
on  a steel  pin. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  “Aetna.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E.” 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago.  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St,,  Pitts- 
burgh, Pa.  “Peirce.” 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  Rl. 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  “Victor.” 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
“O-B.” 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa.  “Pittsburgh.” 

Southern  Electrical  Porcelain  Co.,  Inc., 
Erwin,  Tenn. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

INSULATORS,  STRAIN,  HIQH'TEN- 
SION. — Where  insulation  must  be  pro- 
vided on  a high-tension  conductor  that  is 
under  line  tension,  strain  insulators  are 
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employed.  They  are  also  used  in  guy 
cables  where  it  is  desired  to  isolate  them 
from  ground  potential.  In  guy  cables  and 
at  voltages  below  10,000  they  usually  con- 
sist of  a porcelain  piece  pierced  with  holes 
at  right  angles  to  each  other  through  which 
the  cable  or  wire  is  threaded,  putting  the 
porcelain  under  compression.  Suitable  bar- 
riers separate  the  grounded  end  from  the 
live  line. 

At  voltages  above  13,200  it  is  not  pos- 
sible to  secure  adequate  insulation  by  this 
type  except  by  putting  a number  in  series. 
The  insulator  is  therefore  made  with  trans- 
verse corrugations  and  the  strain  is  com- 
municated by  steel  terminals  cemented  into 
the  porcelain.  For  the  terminals  of  long 
spans  involving  stresses  in  excess  of  5000 
lbs.,  strain  insulators  must  be  specially  de- 
signed for  the  particular  conditions. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

Jeffery-Dewitt  Insulator  Co.,  701  1st  Na- 
tional Bank  Bldg.,  Huntington,  W.  Va. 
“J-D.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke,  Fred  M.,  Victor,  N*.  Y. 

Locke  Insulator  Corp.,  Maryland  Trust 
1 Bldg.,  Baltimore,  Md.  “Victor.” 

OHIO  BRASS  CO.,  THE.  Mansfield,  OVio. 
O-B  high  tension  strain  insulators  for 
guy  wires,  radio  work,  long  river 
crossings,  etc.  What  is  considered  the 
longest  span  in  the  world  (5010  ft.) 
uses  an  O-B  strain  insulator,  operating 
at  150  Kv.— Adv. 

PARKER  & SON,  INC.,  J.  H..  Parkers- 
burg, W.  Va.  Puncture  proof  and  non- 
absorbent  insulators,  made  of  best, 
wet  process,  high  tension  porcelain, 
are  designed  to  permit  greater  arcing 
distances.  Three  styles  known  as  the 
“Doublex”  type,  the  “Muller,”  and  the 
“Improved  Span.”  These  insulators 
will  withstand  a greater  strain  than 
any  cable  which  wiU  pass  through 
them. — -Adv. 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry.  Pa.  “Pittsburgh.” 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis.  Mo. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  Blast  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

INSULATORS,  STRAIN,  MISCELLANE- 
OUS.— Strain  insulators  are  used  to  a large 
extent  on  many  low  and  medium -voltage 
transmission  and  distribution  systems  and 
for  communication  circuits,  such  as  tele- 
phone and  telegraph  lines.  There  are  sev- 
eral forms  of  insulators  used  for  the  pur- 
pose ef  sustaining  the  strain  of  a long 
span  or  that  Qccasioned  at  a corner  or  dead 
end.  Where  pin  type  porcelain  insulators 
are  used,  a slightly  special  construction 
is  used  to  give  greater  strength  to  the 
strain  insulators.  A popular  form  used  in 
dead-ending  feeders  or  cables,  and  for  guy 
and  messenger  wires  is  made  of  porcelain 
by  both  the  wet  and  dry  methods.  The  in- 
sulators have  two  holes  for  the  cable  at 
right  angles  to  each  other  and  near  op- 
posite ends  of  the  insulator.  Grooves  are 
provided  in  which  the  wires  lie,  and  the 
body  is  designed  to  furnish  a large  creep- 
age  area.  Larger  strain  insulators  are  also 
made  in  a number  of  forms.  Wooden  In- 
sulators, having  a treated  hickory  rod  ac- 
curately turned  and  with  malleable  iron 
caps  swaged  onto  the  ends,  give  very  satis- 
factory results.  The  iron  caps  are  made  in 
the  form  of  an  eye,  clevis,  tapped  hole,  or 
adjustable  clamp. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  “Aetna,” 

Canadian  Porcelain  Co.,  Ltd.,  Hamilton, 
Ont.,  Can. 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati,  Ohio. 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  “Arcover,”  “Elec- 
trose.” 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 
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ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  111.  We  manufacture  all  of 
the  regular  types  and  sizes  of  strain 


Strain  Insulator 


or  span  wire  Insulators.  Also  pole 
line  insulators  for  telephone  and  power 
service.  For  further  information,  see 
page  1301. — Adv. 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  "Victor.” 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
"O-B.” 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis.  Mo. 

Thomas  & Sons  Co.,  The  R..,  East  Liver- 
pool, Ohio.  "Thomas." 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton.  N.‘  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

INSULATORS,  STRAIN,  TROLLEY.— 
Trolley  strain  insulators  are  used  in  over- 
head trolley  construction  for  insulating 
span  wires,  guy  wires,  anchor  wires,  etc. 
They  are  made  of  composition,  wood  or 
porcelain,  the  porcelain  being  often  favored 
because  of  its  permanency  but  has  the  ob- 
jection of  liability  to  breakage 

Manufacturers: 

American  Porcelain  Co..  The,  East  Liver- 
pool, Ohio. 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave..  Cincinnati,  Ohio. 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  "Arcover,”  "Elec- 
trose.” 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York.  N.  Y. 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,  Baltimore,  Md.  "Victor.” 

MACALLEN  CO..  THE,  16  Macallen  St., 
Boston,  Mass. 

OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
O-B  Dirigo  composition,  porcelain  and 
wood  strain  insulators. — Adv. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas.” 

Trenton  Porcelain  Co.*  803  E.  State  St., 
Trenton,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

WHITE  ELECTRICAL  SUPPLY  CO..  T. 
C.,  1122  Pine  St.,  St.  Louis,  Mo. 

INSULATORS,  SWINGING.  — Swinging 
Insulators  are  hung  from  a loop  and  al- 
lowed to  swing  so  as  to  adapt  themselves 
to  any  strain.  When  this  is  possible  the 
wire  is  not  cramped.  They  are  used  in 
place  of  some  forms  of  tree  insulators,  and 
permit  the  wire  to  slide  in  a groove  formed 
by  two  porcelain  spool  insulators,  which 
are  held  in  place  by  a malleable  iron  yoke. 

Manufacturers: 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.  "Victor.” 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas.” 

INSULATORS,  SWITCHBOARD.— 

Switchboard  insulators  are  arranged  for 
mounting  on  the  rear  of  switchboards  by 
clamping  or  bolting  to  the  framework,  and 
serve  the  purpose  of  supporting,  clamping 
and  insulating  large  copper  cables  and  bus- 
bars. The  wide  range  of  voltages  for 
which  they  are  used  gives  a variety  of  de- 
signs but  they  may  be  divided  into  two 
general  classes,  post  type  and  cleat  type. 
The  former  usually  consists  of  a metallic 


base,  with  bolt  holes  or  with  a pipe  clamp 
to  fasten  to  the  framework,  a corrugated 
porcelain  post  (the  length  depending  on 
thd  voltage)  and  a clamping  device  for 
holding  the  cable  or  one  or  more  busbars. 
Where  busbars  are  mounted  remote,  from 
the  board  the  insulators  are  called  busbar 
supports;  see  Supports,  busbar.  The  cleat 
type  insulators  are  not  used  for  voltages 
much  over  10,000.  They  are  also  arranged 
for  bolting  to  the  framework.  The  base 
portion  of  the  cleat  is  much  higher  than 
the  top  or  clamping  part  and  is  rectangular 
in  shape.  When  the  two  members  are  In 
position  a circular  tubelike  surface,  which 
is  longer  than  the  width  of  the  insulator, 
usually  surrounds  the  cable.  Well  rounded 
approaches  are  provided  so  that  the  in- 
sulator may  be  used  without  damaging  an 
insulated  cable. 

Manufacturers: 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  "Franklin."  (See  display 
advertisement  on  page  1260.) 

' GARFIELD  MFG.  CO.,  Garfield,  N.  J. 
"Hemit." 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,'  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

INTERNATIONAL  INSULATING 
CORP.,  25  W.  45th  St-,  New  York, 
N.  Y. 

Johns-Manville.  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore.  Md.  "Victor.” 

Thomas  & Sons  Co..  The  R.,  East  Liver- 
pool, Ohio.  "Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

INSULATORS,  TELEPHONE  AND 
TELEGRAPH. — InsulAtors  used  in  tele- 
phone and  telegraph  line  construction  are 
usually  petticoat  insulators,  cup-shaped, 
on  which  bare  open  wires  are  often  car- 
ried. Usually  they  are  made  of  glass, 
but  sometimes  porcelain  insulators  are 
used.  The  insulator  screws  onto  a wooden 
or  metal  pin  in  a crossarm,  or  onto  a 
wooden  bracket.  The  petticoat  is  smaller 
and  has  less  flare  than  on  power  Insulators, 
as  the  voltage  is  low.  Tt  was  formerly 
the  practice  in  telephone  line  construc- 
tion to  use  transposition  insulators  where 
the  lines  were  transposed.  These  Insulators 
differed  In  tjiat  they  had  two  petticoats 
and  two  grooves  for  tying.  They  were 
used  for  dead-ending  wires  in  a trans- 
position, but  are  not  used  much  now  be- 
cause better  insulation  is  had  by  using 
ordinary  Insulators  on  a transposition 
bracket. 

Manufacturers: 


American  Porcelain  Co.,  The,  East  Liver- 
pool, Ohio. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

INTERNATIONAL  INSULATING 
CORP.,  25  W.  45th  St.,  New  York, 
N.  Y. 

Locke.  Fred  M.,  Victor,  N.  Y. 

National  Porcelain  Co..  Trenton.  N.  J. 

PARAGON  ELECTRIC  CO..  Old  Colony 
Bldg.,  Chicago.  111.  "Paragon.” 

Pittsburgh  High  Voltage  Insulator  Co.. 
Derry,  Pa.  "Pittsburgh.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas.” 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J. 


INSULATORS,  THIRD  RAIL.— Third 
rail  insulators  are  used  to  insulate  and 
support  the  third  or  conductor  rail  in 
third-rail  construction.  The  earlier  forms 
consisted  of  wooden  blocks,  often  treated 
with  an  insulated  impregnating  com- 
pound. These  were  superseded  bv  designs 
using  molded  composition  insulation,  be- 
cause of  the  splitting,  rotting  and  rapid 
deterioration  of  the  wood.  Composition  in 
turn  has  been  almost  entirely  superseded 
by  porcelain.  In  the  porcelain  Insulators 
the  body  of  the  porcelain  has  been  spe- 
cially developed  to  give  high  mechanical 
strength  to  take  care  of  the  vibration, 
pounding  and  other  mechanical  stresses  to 
which  these  insulators  are  often  subjected 
in  service. 


Manufacturers: 


Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  "Aetna.” 
Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  "Electrose." 
GARFIELD  MFG.  CO.,  Garfield.  N.  J. 


General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Ix>cke.  Fred  M.,  Victor,  N.  YT 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore.  Md.  "Victor.” 

MACALLEN  CO.,  THE},  16  Macallen  St., 
Boston.  Mass. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
A complete  line  of  porcelain  and  wood, 
third  rail  insulators  regularly  manufac- 
tured.— Adv. 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,  Pa.  "Pittsburgh.” 

Standard  Fibre  Co..  11  Miller  St..  Somer- 
ville. Mass. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  "Thomas.” 

INSULATORS.  TREE.— In  shaded  streets 
it  is  not  always  possible  to  keep  telephone 
and  distribution  wires  clear  of  trees  by 
trimming.  Where  the  wires  run  near  large 
limbs  they  cannot  be  attached  without  dan- 
ger of  breakage,  unless  the  connection  per- 
mits the  limbs  to  sway.  This  may  be  done 
by  the  use  of  a tree  insulator  so  designed 
as  to  separate  the  wire  from  the  limb, 
but  not  to  prevent  longitudinal  motion  of 
the  insulator.  There  are  several  forms  of 
insulators  which  give  tills  result.  Some 
have  two  porcelain  rollers,  mounted  on  iron 
pins,  through  which  the  wire  Is  allowed  to 
slide.'  Another  type  merely  has  a hole 
with  well  rounded  approaches,  in  which 
the  wire  is  placed.  Three  insulators  may 
be  screwed  to  the  tree,  tied  with  n wire, 
or  supported  by  a wire  loop.  When  their 
use  is  not  practical,  a special  steel-taped 
tree  wire  is  found  useful,  the  rubber  in- 
sulation being  protected  from  abrasion  by 
the  armor. 

Manufacturers: 

Cutter.  Scott  C..  Oswego,  111. 

Estes  & Sons.  E.  B..  362-364  5th  Ave., 
New  York.  N.  Y. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.. 
Dayton.  Ohio. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst.  HI. 

High  Tension  Electrical  Specialty  Co., 
Newton.  Mass.  "Holmes." 

Hopewell  Insulation  & Mfg.  Co.,  Hope- 
well  Va. 

HUBBARD  & CO.,  6301  Butler  St..  Pitts- 
burgh. Pa.  "Peirce.” 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  1278.' 

Locke.  Fred  M..  Victor,  N.  Y. 

OHIO  BRASS  CO.,  THE.  Mansfield. 
Ohio.  "O-B.” 

Thomas  & Sons  Co.,  The  R..  East  Liver- 
pool. Ohio.  "Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

INSULATORS,  WALL.— These  are  usual- 
ly high-tension  insulators  used  to  insulate 
a line  conductor  where  it  passes  through 
a wall,  as  in  a generating  station  or  sub- 
station. As  they  are  essentially  a type  of 
bushing,  they  are  generally  called  high- 
tension  entrance  bushings.  For  manufac- 
turers see  Bushings,  high-tension  en- 
trance. 

INSULATORS,  WIRE-SPLICE.— W i r e- 
splice,  insulators  are  made  of  rubber  and 
are  used  to  Insulate  a fixture  splice  where 
there  is  not  sufficient  room  to  tape  the 
Joint  readily  or  where  it  Is  desired  to  save 
time.  They  are  merely  a soft  rubber  tube 
with  a shoulder  at  on©  end  and  closed  at 
the  other  end.  After  the  splice  is  soldered 
the  insulator  may  be  slipped  right  up  over 
It,  thus  relieving  the  workman  of  the  ne- 
cessity of  handling  rpbber  tape.  It  also 
gives  a very  uniform  covering  over  the 
splice. 

Manufacturers: 

Elasticap  Co.,  The,  739  Garden  St.,  Ho- 
boken, N.  J.  "Elasticap." 

Pittsburgh  High  Voltage  Insulator  Co.. 
Derry.  Pa.  "Pittsburgh.” 

INSULBRIX. — Trade  name  for  insulat- 
ing brick  manufactured  by  the  Quigley 
Furnace  Specialties  Co.,  26  Cortlandt  St.. 
New  York.  N.  Y. 

INSULECTRIC. — Trade  name  for  in- 
sulated screw  drivers  manufactured  by 
the  M-B  Tool  Co.,  Danielson,  Conn. 

INSULITE.— Trade  name  for  fish  paper 
manufactured  by  the  Mitchell-Rand  Mfg. 
Co.,  18  Vesey  St.,  New  York,  N.  Y. 

INSURANCE  SAFETY  STANDARDS.— 
A sheet  of  electrical  safety  standards  has 
been  issued  by  the  Safety  Department  of 
the  Integrity  Mutual  Casualty  Co.,  Chi- 
cago, 111.  These  requirements  arc  taken 
from  the  Industrial  Compensation  Rating 
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Schedule  adopted  by  the  National  Refer-  | 
ence  Committee  on  Schedule  Rating*  They 
are  brief  and  cover,  for  equipment  of  more 
than  275  volts,  such  points  as  guarding, 
and  use  of  rubber  insulating  mats.  Above 
750  volts,  grounding  of  cases  and  frames 
is  required.  v 

INTEGRATING  METERS.— See  Meters, 
watt-hour  (eight  types.) 

INTENSITY,  LUMINOUS.— The  luminous 
intensity  of  a point  source  of  light  is  the 
solid  angular  density  of  the  luminous  flux 
emitted  by  the  source  in  the  direction  con- 
sidered, or  it  is  the  flux  per  unit  solid 
angle  from  that  source.  The  unit  of  lumi- 
nous intensity  is  the  standard  candle. 

INTENSITY  OF  magnetization — 
When  a magnetic  substance  is  introduced 
into  a magnetic  field,  both  the  amount 
and  distribution  of  the  flux  is  changed. 
This  change  may  be  considered  as  due  to 
a property  of  the  magnetic  substance  by 
virtue  of  which  it  produces  a magnetic 
field  superposed  upon  the  original  field 
The  intensity  of  magnetization  may  be 
considered  the  measure  of  the  excess  of 
♦he  flux  density  produced  by  the  magnetic 
substance  measured  in  unit  pole  strength. 
It  is  usually  expressed  by  the  formula: 
J=(B-H)/4r.  If  m is  the  pole  strength  of 
the  substance,  the  intensity  of  magnetiza- 
tion may  also  be  defined  as  the  pole 
strength  per  unit  area,  or  J=m/A. 

INTER-COMM-PHONE.— Trade  ,*n  a m e 
for  intercommunicating  telephones  manu- 
factured by  -the  Stromberg-Carlson  Tele- 
phone Mfg.  Co.,  1050  University  Ave., 
Rochester,  N.  Y. 

INTERCOMMUNICATING  SYSTEM. 
TELEPHONE. — This  is  a form  of  tele- 
phone exchange  which  has  a cable  running 
to  each  station.  It  contains  a circuit  for 
each  telephone.  Each  station  has  a push 
button  or  key  for  every  other  station  in 
the  system,  to  connect  with  its  line.  A 
five -station  system  has  at  least  five  circuits 
in  the  cable  and  five  push  buttons  at  each 
station.  It  is  useful  for  only  very  small 
exchanges,  twelve  lines  or  less,  as  in  an 
apartment  building  or  rather  small  fac- 
tory. Its  advantage  lies  in  not  requiring 
np  operator. 

INTERCOMMUNIPHONE.— Trade  name 
for  telephone  selective  calling  systems  man- 
ufactured by  the  S.  H.  Couch  Co.,  Inc.  Ar- 
lington & Squantum  Sts.,  Norfolk  Downs, 
Quincy,  Mass. 

INTERFERENCE.— A disturbance  of  an 
electrical  nature  produced  in  a communi- 
cation system  by  an  extraneous  source. 
Some  of  the  causes  are  lightning,  earth 
currents,  power  systems  or  transmission 
lines  nearby,  inductive  Interference  or 
cross-talk  from  one  adjacent  telephone  line 
on  another,  etc.  Radio  stations  also  cause 
interference  with  one  another  when  trans- 
mitting signals  of  nearly  the  same  wave 
length;  they  are  also  subject  to  atmos- 
pheric interference. 

INTERIOR  CONDUIT.— See  Conduit,  in- 
terior, rigid  metallic;  Conduit,  interior, 
flexible  steel;  Tubing,  flexible  fabric  or' 
nonmetallic  conduit. 

INTERIOR  LAMP  & FIXTURE  WORK8. 

— 4888  N.  Clark  St.,  Chicago,  111.  Manufac- 
turers of  electric  lamps,  lighting  fixtures 
and  fixture  parts.  Business  established 
1920.  Partnership  of  B.  W.  Tenney,  J.  W. 
Franke  and  W.  B.  Trabur. 

INTERIOR  TELEPHONES.— See  Tele- 
phones, interior  or  intercommunicating. 

INTERLOCKING  RELAYS  AND  MAG- 
NETS.— Interlocking  relays  and  electro- 
magnets are  sometimes  made  with  their 
armatures  arranged  so  that  when  they  op- 
erate a catch  or  lock  will  hold  the  arma- 
ture in  the  closed  position.  A second  elec- 
tromagnet is  generally  used  to  release  the 
lock.  Some  relays  are  self-locking  in  that 
a special  holding  coil  wound  on  the  core 
has  its  circuit  completed  and  holds  the  ar- 
mature after  the  operating  coil  has  pulled 
it  over  to  complete  the  contact. 

INTERLOCKING  SWITCH-TOWER  SIG- 
NALS.— See  Signaling  systems,  railway 
block  and  interlocking. 

INTERMEDIATE  DISTRIBUTING 
FRAMES. — See  Frames,  distributing,  tele- 
phone. 

INTERNATIONAL. — Trade  name  for 
electric  time  recorders  manufactured  by 
the  International  Business  Machines  Co., 
Ltd.,  Royce  St.  & Campbell  Ave.,  West, 
Toronto,  Ont.,  Can. 

INTERNATIONAL.— Trade  name  for 
electrical  heating  appliances  manufactured 
by  the  International  Electric  Co.,  Indian- 
apolis, Ind. 


INTERNATIONAL. — Trade  name  for 

water  softening  and  filtration  apparatus 
manufactured  by  the  International  Filter 
Co.,  1st  National  Bank  Bldg.,  Chicago,  111. 

INTERNATIONAL.— Trade  name  for 

motor-driven  floor  scrubbing,  surfacing 
and  sanding  machines  manufactured  by 
the  International  Floor  Machine  Co.,  151 
W.  36th  St.,  New  York,  N.  Y. 

INTERNATIONAL. — Trade  name  for 

kerosene  engines  manufactured  by  the  In- 
ternational Harvester  Co.,  606  S.  Michigan 
Ave.,  Chicago,  111.  # 

INTERNATIONAL. — Trade  name  for 

coal  scales  manufactured  by  the  Interna- 
tional Scale  Co.,  Canby  Bldg.,  Dayton,  Ohio. 

INTERNATIONAL.— Trade  name  for 

electric  clocks  and  time  recording  systems 
manufactured  by  the  International  Time 
Recording  Co.,  60  Broad  St.,  New  York, 

INTERNATIONAL  BATTERY  CO.,  INC. 
— 453-455  Broome  St.,  New  York.  N.  Y. 
Manulacturer  of  medical  and  flashlight 
batteries  and  flashlight  cases. 

INTERNATIONAL  ASSOCIATION  OF 
MUNICIPAL  ELECTRICIANS.— This  As- 
sociation was  organized  in  1895  and  con- 
sists of  municipal  electricians,  superin- 
tendents of  city  police  and  fire-alarm  tele- 
graph systems  and  electrical  inspectors  In 
municipal  service.  In  the  early  days  of 
the  Association  most  attention  was  given 
to  the  discussion  of  fire-alarm  and  police 
signaling  systems.  Street  lighting  has 
been  carefully  considered  and  also  mupici- 
pal  electrical  inspection.  The  Association 
has  a standardization  committee  which 
has  compiled  a number  of  standards  in 
connection  with  electrical  work  of  cities, 
especially  fire  and/ police -alarm  systems. 

The  offlers  of  the  Association  are:  Presi- 
dent. R.  C.  Turner,  Atlanta,  Ga.;  first  vice- 
president,  Dr.  C.  P.  Steinmetz,  Schenec- 
tady, N.  Y.;  second  vice-president,  William 
P.  Briggs,  New  Bedford,  Mass.;  third  vice- 
president,  J.  L.  Caldwell,  Colorado  Springs, 
Colo.;  fourth  vice-president,  D.  R.  Snider, 
Augusta,  Ga.;  secretory,  Clarence  R. 
George,  Houston,  Tex.;  treasurer,  William 
C.  Crane,  Erie,  Pa.  Execut«ve  committee, 
A.  L.  Duckett,  Asheville.  N.  C..  chairman; 
E.  H.  Benz.,  West  New  York.  N.  J.;  G.  P. 
Allen,  Jacksonville,  Fla.;  William  G.  Dey, 
Louisville,  Ky.;  Claude  Convers.  San  An- 
tonio, Tex.:  Chares  K.  Ahearn,  Waterbury. 
Conn. ; Walter  Dilzell,  New  Orleans,  La. ; 
L.  P.  Sandlford,  Savannah,  Ga.;  George  L. 
Smith,  Fort  Wayne,  Ind.,  and  Frank  K. 
Shinnen,  Atlantic  City,  N.  J. 

The  1921  annual  convention  will  be  held 
at  Colorado  Springs,  Colo.,  in  the  fall. 

INTERNATIONAL  AJJTO-X RAY.— Trade 
name  for  physicians*  and  dentists*  X-ray 
machines,  manufactured  by  the  Internation- 
al Devices  Co.,  326  Broadway,  New  York, 
N.  Y. 

INTERNATIONAL  BROTHERHOOD  OF 
ELECTRICAL  WORKERS.— An  organiza- 
tion of  electrical  workers  chartered  by  the 
American  Federation  of  Labor  in  1891.  The 
title  selected  for  the  organization  at  that 
time  was  National  Brotherhood  of  Electri- 
cal Workers,  but  this  was  changed  to  the 
present  name  when  it  was  found  that  the 
organization  had  extended  into  Canada. 
The  growth  of  the  organization  has  been 
rapid  and  it  has  wielded  an  important  in- 
fluence in  the  electrical  construction  field. 

While  the  organization  is  primarily  a la- 
bor organization  seeking  to  better  working 
conditions  and  wages,  it  also  offers  advan- 
tages of  trade  education  for  its  member- 
ship. Many  of  the  local  unions  have  es- 
tablished trade  schools  for  apprentices 
whereby  they  may  obtain  a theoretical 
knowledge  of  their  work  as  well  as  the 
practical.  Many  of  the  local  unions  also 
rotate  or  shift  the  apprentices  from  one 
employer  to  another  so  that  they  may  ob- 
tain practical  work  of  various  kinds.  The 
International  officers  of  the  Brotherhood 
are:  President,  James  P.  Noonan.  Wash- 
ington. D.  C.;  secretary.  Charles  P.  Ford. 
Washington,  D.  C. 

INTERNATIONAL  BUSINESS  MA- 
CHINES CO..  LTD.— Royce  St.  & Camp- 
bell Ave.,  West  Toronto,  Ont.,  Can.  Man- 
ufacturer of  electric  time  recording  sys- 
tems and  stamps,  tabulating  and  sorting 
machines  and  computing  scales.  President, 
T.  J.  Watson:  vice-president,  J.  E.  Rog- 
ers ; vice-president  and  general  manager, 
Frank  E.  Mutton;  secretary,  J.  S..  Ogs- 
bury;  sales  manager  (Scale  Division), 
George  Bonnycastle;  sales  manager  (Tab- 
ulating Division),  L.  E.  Hubbard. 

INTERNATIONAL  CARBON  PRODUCTS 
CO.,  INC.— 320  W.  13th  St..  New  York.  N. 
Y.  Manufacturer  of  graphite.  Business 
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established  1917.  President,  H.  B.  John- 
son; secretary,  Ralph  Arnold;  treasurer, 
Charles  D.  Burrage,  Jr,;  sales  manager,  J. 
F.  Short. 

INTERNATIONAL  CLAY  PRODUCTS 

CO. — 31  Union  Sq.,  New  York,  N.  Y.  Man- 
ufacturer of  clay  underground  conduit. 
President,  James  H.  Morris;  vice-presi- 
dents, B.  S.  Barnard,  John  H.  Frltzinger; 
secretary  and  treasurer,  C.  E.  Rawlins. 

. INTERNATIONAL  CREOSOTING  & 
CONSTRUCTION  CO.— Galveston,  Tex. 
Manufacturer  of  ties,  poles,  crossarms  and 
paving  blocks.  President,  John  Sealy; 
vice-president  and  general  manager,  R.  J. 
Calder;  secretary  and  treasurer,  H.  A. 
West;  sales  manager,  E.  E.  Boehne.  Main 
office,  Galveston,  Tex.  Works,  Beaumont. 
Texarkana,  Galveston,  Tex. 

INTERNATIONAL  DEVICES  CO.— New 
York,  N.  Y.  Manufacturer  of  motors,  gen- 
erators, radio  and  electrotherapeutic  ap- 
paratus. Business  established  1902.  Pres- 
ident, S.  M.  Kintner;  secretary,  J.  B.  Mur- 
phy; treasurer,  H.  S.  Wilson;  general  man- 
ager, J.  V.  L.  Hogan;  sales  manager,  H. 
W.  Dunk. 

INTERNATIONAL  ELECTRIC  CO.— In- 
dianapolis, Ind.  Manufacturer  of  electrical 
heating  appliances.  President,  C.  W. 
Craig;  vice-president  and  general  manager. 
Young  Moore;  secretary  and  treasurer,  Carl 
L.  Rost. 

INTERNATIONAL  ELECTRIC  CO- 
LTD. — 97  Bleury  St.,  Montreal,  Que.,  Can. 
Manufacturer  of  motors.  Business  estab- 
lished 1904.  President,  P.  De  Serres;  vice- 
president  and  general  manager,  J.  A.  Fa- 
guy;  scretary  and  treasurer,  S.  Dudemaine; 
sales  manager,  A.  Gagnier. 

INTERNATIONAL  ELECTRIC  LAMP 
CO.— 125-27  W.  Lake  St.,  Chicago,  111. 
Manufacturer  of  incandescent  lamps.  Pres- 
ident, D.  J.  Wagner;  secretary,  O.  E.  Fra- 
lick;  treasurer,  E.  Areola. 

INTERNATIONAL  ELECTRICAL 
UNITS. — Units  adopted  as  legal  units  by 
the  International  Electrical  Congress  held 
In  Chicago,  111.,  in  1893.  These  standard 
units  are  the  ampere,  coulomb,  farad,  hen- 
ry, Joule,  ohm,  volt  and  watt.  For  a de- 
scription of  the  units  see  these  respective 
items.  Also  see  Units,  systems  of. 

INTERNATIONAL  ENG  I N E E R I N G 
WORKS,  INC. — Waverly  St..  Framingham, 
Mass.  Manufacturer  of  high  pressure 
steam  boilers.  Business  established  1867. 
President,  J.  J.  Prindiville;  vice-president, 
J.  Philip  Bird;  treasurer  and  general  man- 
ager, Fred  W.  Chipman.  Sales  representa- 
tives, W.  B.  Connor,  Inc.,  90  West  St., 
New  York,  N.  Y.;  George  H.  Conner,  922- 
24  Sansom  St.,  Philadelphia,  Pa.;  Isaac 
Hardeman,  Charlotte,  N.  Car. 

INTERNATIONAL  EQUIPMENT  CO.— 
352  Western  Ave.,  Boston,  Mass.  Manu- 
facturer of  electric  centrifuges,  extractors 
and  heavy-duty  washing  machines.  Presi- 
dent. A.  Kendrick;  treasurer,  E.  A. 
White;  sales  manager,  R.  W.  Hoyt. 

INTERNATIONAL  FILTER  CO.— 1st  Na- 
tional Bank  Bldg.,  Chicago,  HI.  Manufac- 
turer of  water  purifying  and  filtration  ap- 
paratus. President,  treasurer  and  gen- 
eral manager,  P.  N.  Engel;  vice-presi- 
dent, Walter  H.  Green;  secretary,  M.  B. 
Johnson;  sales  manager,  O.  A.  De  Celle. 
Branch  office,  Woolworth  Bldg.,  New  York, 
N.  Y. 

INTERNATIONAL  FLOOR  MACHINE 

CO.— 151  W.  36th  St.,  New  York.  N.  Y. 
Manufacturer  of  motor-driven  floor  ma- 
chines. rubbing  machines  and  carpet  wash- 
ers. Business  established  1911.  Sales  rep- 
resentatives, C.  L.  Allison  Co.,  1611  San- 
som St.,  Philadelphia.  Pa.;  Frank  B. 
Drew  Co.,  942  Phelan  Bldg.,  San  Francisco, 
Cal. 

INTERNATIONAL  HARVESTER  CO 

606  S.  Michigan  Ave.,  Chicago,  111.  Manu- 
facturer of  agricultural  machinery  and  in- 
ternal combustion  engines.  President, 
Harold  F.  McCormick;  vice-president,  A.  E. 
McKinstry;  secretary  and  treasurer, 
George  A.  Ranney;  general  manager,  Alex 
Legge;  sales  manager,  J.  F.  Jones.  Fac- 
tories, Chicago  and  Milwaukee.  Branch 
offices  in  92  cities  in  U.  S. 

INTERNATIONAL  INCANDESCENT 
LAMP  WORKS.  INC.— 80-86  Bergenline 
Ave.,  Union  Hill,  N.  J.  Manufacturer  of 
incandescent  lamps.  Business  established 
1916.  President  and  general  manager, 
Conrad  Schlckerling;  secretary.  A.  W. 
Schaad;  treasurer,  F.  J.  Berenbroick; 

| sale#  manager,  Theodore  M.  Schroeder. 

INTERNATIONAL  INSULATING  CORP. 

I —25  W.  45th  St.,  New  York,  N.  Y.  Manu- 
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facturer  of  insulators  and  insulating  ma- 
terials. President,  Otto  Heineman;  secre- 
tary, Jacob  Schechter;  treasurer  and  sales 
manager,  Adolph  Heineman;  general  man- 
ager, Mr.  Griffin.  Factory,  Springfield, 
Mass. 

INTERNATIONAL  LAMP  MFG.  CO.— 
533  S.  Wabash  Ave.,  Chicago,  111.  Manu- 
facturer of  portable  electric  lamps.  Presi- 
dent, Charles  Mitchell. 

INTERNATIONAL  MICA  CO.— Philadel- 
phia, Pa.  Manufacturer  of  mica  and  mica 
products.  President,  L.  H.  Crabtree;  vice- 
president,  J.  A.  Crabtree;  secretary,  E.  G. 
Kindig;  treasurer.  R.  R.  Roberts;  general 
manager,  E.  G.  Pancoast;  sales  manager, 
J.  H.  Greeley.  Main  office,  37th  & Brandy- 
wine Sts.,  Philadelphia,  Pa.  Factories, 
West  Philadelphia,  Pa.;  Tilton,  N.  H.; 
Ridgeway,  Va.;  Micaville,  N.  C.  Branch 
offices,  106-110  W.  Lake  St..  Chicago.  111.; 
623  Tribune  Ave.,  Minneapolis,  Minn.;  1623 
E.  43rd  St.,  Cleveland,  Ohio.  Sales  repre- 
sentatives, Walter  S.  Gray,  942  Market  St., 
San  Francisco,  Cal.;  A.  K.  Kempton,  Mon- 
treal, Que.,  Can.;  Herman -Griffith,  Shel- 
don Bldg.,  San  Francisco,  Cal. 

INTERNATIONAL  NICKEL  CO.— 43  Ex- 
change PI.,  New  York,  N.  Y.  Manufactur- 
er of  nickel  and  monel  metal  products. 
President,  W.  A.  Bostwick;  vice-president, 
R.  C.  Stanley;  secretary  and  treasurer,  J. 

L.  Ashley;  sales  manager  (Nickel),  F.  S. 
Jordan;  sales  manager  (Monel  Metal  and 
Special  Products),  A.  S.  Creighton. 

INTERNATIONAL  ORA,— Trade  name 
for  vacuum  type  tungsten  lamps  manufac- 
tured by  the  International  Incandescent 
Lamp  Works,  Inc.,  80-86  Bergenline  Ave., 
Union  Hill.  N.  J. 

INTERNATIONAL  OXYGEN  CO.— New- 
ark, N.  J.  Manufacturer  of  oxygen  and 
hydrogen  generators,  brazing  outfits,  elec- 
trodes, et",  President,  S.  S.  Heller;  vice- 
president.  Samuel  Heller;  secretary  aVid 
general  manager,  L.  W.  Hench;  treasurer, 
J.  Heller.  Main  office,  796  Frelinghuysen, 
Newark,  N.  J.  Factories,  College  Point, 
N.  Y.;  Verona,  Pa.;  Toledo,  Ohio;  Newark, 
N.  J.  Branch  offices  and  warehouses,  Ve- 
rona, Pa.;  Toledo,  Ohio;  College  Point,  N. 
Y.  District  offices,  30  N.  La  Salle  St., 
Chicago,  111.;  1X5  Broadway,  New  York. 
N.  Y. 

INTERNATIONAL  PAINT  CORP.— St. 
Louis,  Mo.  Manufacturer  of  Insulating 
paints,  varnishes,  asphalt  and  other  in- 
sulatirg  materials.  Business  established 
1909.  President,  Louis  Nolte;  vice-presi- 
dent, Edward  H.  Waddington;  secretary, 
treasurer  and  general  manager.  Ell  C. 
Bennett;  sales  manager,  George  B.  Dun- 
ford.  Main  office.  915  Olive  St..  St.  Louis, 
Mo.  Factory,  East  St.  Louis,  111.  Branch 
offices,  Louisville,  Ky.,  and  Chicago,  111. 

INTERNATIONAL  REGISTER  CO., 
THE.— 15  So.  Throop  St.,  Chicago,  111. 
Manufacturer  of  railway  fare  registers  and 
metal  products.  Business  established 
(about)  1895.  President  and  general  man- 
ager, Arthur  H.  Woodward;  vice-presi- 
dents, John  Benham  and  Arthur  H.  Boett- 
cher; secretary.  L.  Bagley  Smith;  treasur- 
er. W.  J.  Volkins;  sales  manager.  John 
Benham.  Sales  representatives,  Charles 
N.  Wood  Co.,  Boston,  Mass.;  Union  Elec- 
tric Co.,  Pittsburgh,  Pa.;  Electric  Service 
Supplies  Co.,  Philadelphia,  Pa.;  60  Church 
St..  New  York,  N.  Y. 

INTERNATIONAL  SCALE  CO Canby 

Bldg.,  Dayton,  Ohio.  Manufacturer  of  coal 
scales.  Subsidiary  of  Computing-Tabulat- 
ing-Recording  Co.,  50  Broad  St.,  New  York, 
N.  Y. 

INTERNATIONAL  STEEL  TIE  CO.. 
THE. — 16702  Waterloo  Road,  Cleveland, 
Ohio.  Manufacturer  of  steel  railway  ties, 
track  paving  material  and  structural  steel 
for  transmission  lines.  Business  estab- 
lished 1909.  President  and  general  man- 
ager W.  P.  Day;  secretary.  T.  J.  Clifford; 
treasurer,  W.  C.  Mahon;  sales  manager, 
Fred  H Ogden. 

INTERNATIONAL  TAG  CO.— Chicago, 
111.  Manufacturer  of  shipping  tags.  Presi- 
dent. A.  L.  Hamilton;  vice-president,  E. 

M.  Kenning;  secretary,  E.  L.  Hamilton. 
Main  office  and  factory.  319-329  N.  Whipple 
St.,  Chicago,  111.  Branch  offices,  New 
York,  N.  Y.;  Boston,  Mass.;  Philadelphia, 
Pa.;  Cleveland,  Ohio;  Detroit,  Mich.;  St. 
Louis,  Mo.;  Los  Angeles.  Cal. 

INTERNATIONAL  TIME  RECORDING 
CO. — 50  Broad  St.,  New  York,  N.  Y.  Manu- 
facturer of  electric  clocks  and  time  record- 
ing systems.  Subsidiary  of  Computing- 
Tabulating-Recording  Co.,  50  Broad  St., 
New  York,  N.  Y.  President  and  general 
manager,  Thomas  J.  Watson;  vice-presi 


dent,  George  W.  Fairchild;  secretary  and 
treasurer,  James  S.  Ogsbury.  Factories, 
Endicott,  N.  Y.;  Toronto,  Ont.,  Can. 

INTERPOLE. — See  Cpmmutating  pole. 

INTER  POLE  MOTORS.— See  Motors,  d-c., 
shunt  and  commutating  pole. 

INTERRUPTERS,  INDUCTION  COIL.— 
Interrupters  for  induction  coils  are  divided 
into  two  distinct  classes,  mechanical  and 
electrolytic.  The  simpler  forms  of  mechan- 
ical interrupters  are  merely  vibrating 
armatures  carrying  a contact  point  of  plat- 
inum, tungsten,  silv.er,  etc.,  and  making 
contact  with  a stationary  contact  point 
when  the  armature  is  not  attracted.  This 
type  is  largely  used  on  small  coils  and 
medical  batteries.  There  are  also  other 
forms  of  vibrating  interrupters  that  permit 
considerable  adjustment  in  frequency. 
These  are  used  on  spark  coils  and  are  de- 
scribed under  Interrupters,  spark  coil,  be- 
low. When  the  e.  m.  f.  of  the  source  ex- 
ceeds about  20  to  30  volts,  the  contacts  are 
usually  arranged  to  be  broken  in  oil  or 
some  other  insulating  liquid  that  will  ex- 
tinguish the  arc. 

For  high-speed  work  mercury  interrupt- 
ers are  used.  These  are  generally  motor- 
driven  and  can  be  adjusted  to  operate  well 
on  alternating  current  when  driven  by  a 
synchronous  motor.  There  are  two  types, 
one  in  which  a reciprocating  contact  point 
is  plunged  into  and  withdrawn  from  a basin 
of  mercury.  The  speed  of  this  type  is  llmr 
ited  because  the  mercury  tends  to  follow 
the  contact  when  it  leaves  the  surface. 
The  other  type  is  called  a turbine  type.  In 
this  a stream  of  mercury  is  made  to  play 
on  a number  of  saw-like  teeth,  either  by 
revolving  the  nozzle  or  the  teeth.  When 
the  stream  of  mercury  passes  between  the 
teeth  the  circuit  is  Interrupted  and  when 
it  strikes  a tooth  it  is  closed. 

Electrolytic  interrupters  operate  on  an 
entirely  different  principle.  They  do  not 
require  condensers  to  eliminate  the  spark- 
ing at  the  contacts,  as  do  the  other  types. 
They  consist  of  a cathode,  generally  a lead 
plate,  immersed  in  a dilute  solution  of  sul- 
phuric acid.  The  anode  is  a small  platinum 
wire  projecting  into  the  electrolyte  from  a 
porcelain  tube.  The  adjustment  is  obtained 
by  moving  the  anode  up  and  down  to  vary 
the  amount  of  surface  in  action.  When  a 
certain  current  density  at  the  anode  has 
been  reached,  the  gas  released  at  this  sur- 
face increases  the  resistance  at  that  point 
to  such  an  extent  that  the  circuit  is  prac- 
tically interrupted.  As  soon  as  the  cur- 
rent density  falls  the  resistance  decreases 
and  closes  the  circuit.  These  interrupters 
operate  wrell  in  synchronism  when  con- 
nected in  series  or  in  parallel. 

Manufacturers: 

Betz  Co..  Frank  S..  Hoffman  St.,  Ham- 
mond, Ind. 

Btinnell  & Co.,  J.  H.,  32  Park  Place,  New 
York.  N.  Y.  "Bunnell.” 

Clapp-Eastham  Co..  139  Main  St.,  Cam- 
bridge, Mass. 

Connecticut  Telephone  & Electric  Co., 
Meriden.  Conn.  "Connecticut.”  J 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
"RVA.” 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York.  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

INTERRUPTERS,  SPARK-COI L.— Spark- 
coil  interrupters  are  of  the  mechanical 
types  referred  to  above  under  induction- 
coil  interrupters.  They  are  generally  of 
substantial  construction,  with  contact 
points  that  will  Interrupt  the  circuit  many 
times  without  pitting  or  sticking.  Con- 
densers are  nearly  always  bridged  across 
the  points  to  eliminate  this  possibility  as 
far  as  possible  and  also  to  minimize  the 
sparking  at  the  interrupter.  One  of  the 
most  common  types  of  interrupters  for 
this  service  is  a vibrating  one  that  may  be 
adjusted  over  quite  a range  of  frequency. 
It  has  a vibrating  hammer  which  has  its 
tension  regulated  to  the  desired  degree  by- 
a small  colled  spring  attached  to  a thumb- 
screw. When  this  hammer  is  attracted  by 
the  core  of  the  coil,  it  moves  over  rapidly, 
against  the  tension  of  the  spring,  and  in 
Its  travel  It  hits  a small  contact  spring  and 
opens  the  circuit  and  when  it  returns  al- 
lows the  spring  to  close  again.  This  ham- 
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mer  action  gives  a very  sudden  interruption 
of  the  circuit.  By  varying  the  position  of 
the  contact  screw,  the  back  stop  of  the 
hammer  and  the  spring  tension  almost  any 
desired  length  of  contact  and  number  of 
interruptions  may  be  obtained. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  "Amco." 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  "Bunnell.” 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst.  111. 
“RVA.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

INTERSTATE  ELECTRIC  CO.— 356  Ba- 
ronne  St.,  New  Orleans,  La.  Manufacturer 
of  electric  steering  wheel  warmers,  plugs 
and  fuses.  Business  established  1903. 
President  and  general  manager.  P.  Stern; 
vice-presidents,  F.  K.  Levy  and  F.  B.  Stern; 
secretary  and  treasurer,  J.  D.  Lea;  sales 
manager,  F.  K.  Levy. 

INTER-STATE  MACHINE  PRODUCTS 
CO.,  INC.,  THE.— Rochester,  N.  Y.  Manu- 
facturer of  electric  sirens.  President.  C. 
W.  Leslie;  vice-president,  M.  C.  Arm- 
strong; treasurer,  John  Buckley;  secretary 
and  general  manager,  F.  C.  Buckley. 

INTER-STATE  TOOL  & MFG.  CO..  INC. 
— 3418-21  Rutger  St..  St.  Louis  Mo.,  Manu- 
facturer of  air  whistles  for  interurban 
trains,  etc.  Business  established  1917. 
President,  Harrison  H.  Relnecke;  vlce-pres-^ 
ident,  Jacob  A.  Haupt;  secretary  and  treas-* 
urer,  George  A.  Abel. 

INTERTALK. — Trade  name  for  inter- 
communicating telephone  apparatus  manu- 
factured by  Stanley  & Patterson,  West  & 
Hubert  Sts.,  New  York,  N.  Y. 

INVINCIBLE. — Trade  name  for  electric 
hair  driers  manufactured  by  the  Camp  Co., 
LaCrosse,  WIs. 

INVINCIBLE.— Trade  name  for  split- 
phase  motors  manufactured  by  the  Century 
Electric  Co.,  1827  Pine  St.,  St.  Louis.  Mo. 

INVINCIBLE. — Trade  name  for  acid 
aprons  manufactured  by  the  Defiance  Weld- 
ing Co.,  700  Phelps  Ave.,  Defiance,  Ohio. 

INVINCIBLE. — Trade  name  for  buffing 
wheels  manufactured  by  A.  P.  Munning  & 
Co.,  Church  St.,  Mattawan,  N.  J. 

INVINCIBLE.— Trade  name  for  cylinder 
lubricators  manufactured  by  the  Lunken- 
heimer  Co.,  Cincinnati.  Ohio. 

INVINCIBLE. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  W.  & J. 
Sloane,  6th  Ave.  & 47th  St.,  New  York. 

N.  Y. 

INVINCIBLE  JUNIOR.— Trade  name  for 
electric  vacuum  cleaners  manufactured  by 
the  Invincible  Vacuum  Cleaner  Mfg.  Co.. 
Dover,  Ohio. 

INVINCIBLE  JUNIOR  TRUCK.— Trade 
name  for  electric  stationary  vacuum  clean- 
ers manufactured  by  the  Invincible  Vacuum 
Cleaner  Mfg.  Co.,  Dover,  Ohio. 

INVINCIBLE  VACUUM  CLEANER  MFG. 
CO. — Dover,  Ohio.  Manufacturer  of  elec- 
tric motors  and  vacuum  cleaners.  Pres- 
ident, E.  A.  Nisbet;  vice-president,  S.  L. 
Holmes;  secretary  and  treasurer.  H.  E. 
Hauck.  Sales  representatives.  W.  & *T 
Sloane,  47th  & 5th  Ave.,  New  York,  N.  Y.: 
C.  W.  Emery,  2036  N.  13th  St.,  Philadelphia, 
Pa.;  Fred  Richardson,  630  Race  St..  Cin- 
cinnati, Ohio;  Sterling  St  Welsh,  1225  Euclid 
Ave.,  Cleveland,  Ohio:  James  Clark,  Jr., 
Electric  Co..  520  W.  Main  St.,  Louisville, 
Ky.;  Craig  Electric  Co.,  418  6th  Ave.,  Pitts- 
burgh, Pa. 

I.  O.  C.  SYSTEM. — Trade  name  for  oxy- 
gen and  hydrogen  generators,  brazing  out- 
fits. electrodes,  etc.,  manufactured  by  the 
International  Oxvgen  Co.,  796  Frelinghuysen 
Ave.,  Newark.  N.  J. 

IODOFORM.— CHI*;  can  be  made  electro- 
lytically  using  .an  electrolyte  of  potassium 
iodide  (Kl),  sodium  carbonate  (NajCOi), 
and  acetone  or  alcohol,  with  platinum  elec- 
trodes. 

IONIC  THEORY.— See  Ionization;  also 
Dissociation  theory. 

IONIZATION.— The  assumed  splitting  up 
of  dissolved  materials  into  the  parts  which 
are  subsequently  liberated  by  electrolysis; 
in  other  words,  the  assumption  that  the 
ions  pre-exist  In  an  electrolyte  before  any 
electrolyzing  current  Is  applied.  As  thus 
stated,  the  conception  has  been  discredited, 
and  replaced  by  the  Idea  of  solvation  (see 
Solvate  theory,  also  Dissociation  theory),  or 
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combination  of  parts  of  the  dissolved  mole- 
cules with  the  solvent.  It  is  these  new 
combinations,  new  classes  of  chemical  com- 
pounds, which  are  resolved  at  the  elec- 
trodes. by  an  electrolyzing  current,  into  the 
ions  and  solvent. 

IONIZATION  APPARATUS,  THERA- 
PEUTIC.— See  Electrolysis  apparatus,  den- 
tal and  therapeutic. 

IONIZATION  OF  GASES. — A gas  is  said 
to  be  ionized  when  it  is  dissociated  or  con- 
verted partially  or  wholly  into  ions,  or  in 
the  case  of  electrical  apparatus  it  is  said 
to  be  ionized  when  it  is  rendered  an  elec- 
trical conductor  owing  to  the  formation  of 
ions.  Thus  when  an  arc  or  other  discharge 
is  started  the  path  of  the  discharge  is  ion- 
ied,  and  the  resistance  of  the  path  is 
greatly  reduced.  Electron  tubes  having  a 
small  amount  of  residual  gas  in  them  may 
have  the  gas  become  ionized  and  this  will 
have  a marked  effect  on  the  behavior  of 
the  tube,  as  it  permits  larger  currents  to 
flow.  In  some  cases  this  is  desirable. 

IONS. — Ions  are  electrically  charged  par- 
ticles free  to  move  about  under  the  action 
of  electric  forces.  The  term  is  used  par- 
ticularly in  connection  with  the  conduction 
of  electricity  through  gases  and  electro- 
lytes. 

In  gases,  ions  are  produced  by  removing 
one  or  more  electrons  from  an  atom,  leav- 
ing it  positively  charged.  The  negatively 
charged  electron  may  become  attached  to 
a molecule  or  to  a group  of  molecules, 
which  then  becomes  a negative  ion.  The 
positive  atom  may  also  become  attached 
to  a group  of  molecules.  In  an  electric 
field  the  positive  ions  will  move  towards 
the  negative  terminal  and  the  negative  ions 
towards  the  positive  terminal,  thus  serving 
as  carriers  for  the  electric  current.  Both 
ions  may  lose  their  charges  by  coming  in 
contact  with  oppositely  charged  bodies,  or 
by  recombining  with  ions  of  opposite  sign. 
The  principal  ionizing  agents  for  gases  are 
X-rays,  radiations  from  radioactive  sub- 
stances, flames,  hot  metals  and  ultra-violet 
light. 

In  electrolytes,  ions  are  the  two  parts 
into  which  the  electrolyte  tends  to  be 
divided  by  the  passage  of  an  electrolyzing 
current.  The  locus  of  their  liberation  or 
appearance  is  the  surface  of  contact  of  the 
electrodes  with  the  electrolyte.  The  terrp 
Ions  is  sometimes  loosely  and  erroneously 
applied  to  assumed  pre-existing  parts  of 
molecules  in  the  electrolyte  before  the  elec- 
trolyzing current  is  applied.  In  so  far  as 
these  are  conceived  as  identical  with  the 
ions  which  the  current  tends  to  liberate, 
this  use  of  the  term  is  erroneous;  if  by  it 
is  meant  the  “solvated  ions."  or  combina- 
tions of  the  ions  proper  with  the  solvent, 
the  term  may  be  admitted  and  used;  it 
should,  however,  be  qualified  as  “solvated 
ion.” 


IOWA  INDEPENDENT  TELEPHONE 
ASSOCIATION. — President,  R.  L.  Parker. 
Traer,  Iowa;  secretary- treasurer,  C.  C. 
Deering,  Des  Moines,  Iowa. 

IOWA  SECTION,  NATIONAL  ELEC- 
TRIC LIGHT  ASSOCIATION. — Secretary, 
M.  G.  Linn,  Des  Moines,  Iowa. 


IOWA  STATE  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 

—Secretary,  F.  Bernick,  Jr.,  Oskaloosa, 
Iowa. 


IPCO. — Trade  name  for  linemen's  body 
and  tool  belt  and  safety  strap  and  col- 
lapsible canvas  tool  bag  and  bucket  manu- 
factured by  the  Industrial  Products  Co., 
1001  Chestnut  St.,  Philadelphia,  Pa. 

*•  MORRIS. — Trade  name  for  hydraulic 
turbines  and  turbine  governors  manufac- 
tured by  the  William  Cramp  & Sons  Ship 
& Engine  Building  Co.,  I.  P.  Morris  Dept., 
Richmond  & Norris  Sts.,  Philadelphia,  Pa. 

I -RITE. — Trade  name  for  electric  pyrom- 
eters manufactured  by  the  Gibb  Instrument 
Co.,  348  E.  Palmer  Ave.,  Detroit,  Mich. 


IRON. — When  pure,  iron  is  a gray,  com- 
paratively soft  metal.  Its  symbol  is  Fe;  at 
55.9;  sp.  sr-  7.8;  m.  p.  1530°  C.;  b.  p 
L.  Pure  iron  is  made  by  electrolysis 
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of  solutions  of  ferrous  chloride  (FeCla)  or 
ferrous  sulphate  (FeSO*).  The  electrolyte 
should  be  of  a high  concentration  in  fer- 
rous Iron.  There  is  a tendency  for  hydro- 
gen to  be  deposited  with  the  iron,  rendering 
it  brittle  and  easily  oxidized,  and  also  for 
the  deposit  to  break  off  in  small  flakes. 
Pure  iron  is  little  used,  the  chief  use  being 
for  the  construction  of  special  electrical 
apparatus  cores  where  it  is  valuable  for  its 
high  magnetic  permeability. 

Pig  iron  or  cast  iron,  the  form  in  which 
iron  is  produced  by  the  smelting  of  ore  in 
blast  furnaces,  contains  3 to  4%  carbon, 
0.75  to  2%  silicon,  up  to  1.5%  phosphorus, 
up  to  2%  manganese,  and  smaller  amounts 
of  other  elements.  Wrought  iron  is  made 
by  purification  of  pig  iron  in  an  oxidizing 
hearth  furnace,  the  process  being  called 
“puddling."  Nearly  all  of  the  Impurities 
are  removed  in  a slag  or  in  the  gases,  being 
converted  to  their  oxides,  but  a small 
amount  of  slag  is  retained  mechanically  in 
the  finished  wrought  iron.  Steel  (which 
see)  is  also  made  chiefly  by  purification  of 
pig  iron,  with  the  retention  or  readdition 
of  a small  amount  of  carbon  and  frequently 
of  other  alloying  elements  in  the  amounts 
necessary  to  give  a steel  of  the  desired 
properties;  these  operations  are  carried  out 
in  open-hearth  furnaces,  Bessemer  con- 
verters, crucible  furnaces  or  electric  fur- 
naces. 

Pig  iron,  in  some  localities  where  fuel  is 
scarce  and  electric  power  is  comparatively 
cheap  (particularly  in  Sweden),  is  made  in 
electric  shaft  furnaces,  resembling  blast 
furnaces  in  construction.  The  electrodes 
are  inserted  in  the  smelting  zone  through 
an  arch,  toward  the  bottom  of  the  shaft. 
They  are  of  carbon  and  are  consumed  quite 
rapidly,  burning  to  carbon  monoxide.  In 
order  to  lessen  this  consumption,  the  cooled 
reducing  gases  issuing  from  the  top  of  the 
furnace  are  led  back  through  a pipe  and 
blown  in  the  furnace  around  the  electrodes. 
Carbon  (usually  in  the  form  of  charcoal) 
is  required  in  the  furnace  for  reduction  of 
the  ore,  but  none  for  heating,  so  that  a sav- 
ing of  about  two-thirds  of  the  fuel  is  ef- 
fected _ by  the  electric  smelting  process. 
Electric  pig  iron  is  also  made  by  remelting 
of  scrap  iron  and  steel  in  ordinary  electric 
furnaces. 

The  world’s  production  of  pig  iron  in  1917 
was  72.381,000  metric  tons,  of  which  the 
United  States  produced  a little  over  half. 
Other  leading  producers  are  Great  Britain 
and  Germany,  each  with  about  12  to  15% 
of  the  world’s  production. 

IRON,  INGOT,  COMMERCIALLY  PURE. 

-—Pure  ingot  iron  is  used  for  rolling  into 
sheets  for  core  laminations  and  also  to 
make  metal  parts  of  electrical  machines 
which  must  be,  due  to  their  purpose,  non- 
corrosive.  Pure  iron  does  not  corrode  as 
rapidly  ns  the  ordinary  grades  and  is  there- 
fore particularly  suitable  for  iron  used  In 
washing  machines,  marine  motors  and  fit- 
tings, and  other  iron  parts  of  machines  and 
devices  which  are  frequently  exposed  to 
corrosive  water  or  gases. 

Manufacturers: 


HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Modern  Tool,  Die  & Machine  Co.,  214  N 
4th  St.,  Columbus,  Ohio. 

Newport  Rolling  Mill  Co.,  Newport,  Ky. 
Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago.  III. 

SMITH  & McCRORKEN,  INC..  407  E. - 
18th  St.,  New  York,  N.  Y 
Stark  Rolling  Mill  Co.,  The,  Canton,  Ohio 
“Stark.”  ■ 

I RON -ALL.— Trade  name  for  electric 
ironing  machines  manufactured  by  the  Al- 
torfer  Bros.  Co.,  Peoria,  111. 

•RON  WIRE. — See  Wire,  iron  line,  tele- 
graph and  telephone;  Wire,  iron  core,  for 
induction  coils,  etc. 

' RONCLAD.—TYade  name  for  electric 
coal  cutting  and  mining  machines  manu- 
I*16  Sullivan  Machinery  Co.,  122 
S.  Michigan  Ave.,  Chicago.  111. 

I RONCLAD  APPARATUS.  — Electrical 
ESS®  us  Is  often  “clad  in  iron”  or  has  a 
protective  iron  cover.  The  term  is  gener- 
ally applied  to  electromagnets,  drops,  re- 
J?„ys;,etc-  whjch  have  a tubular  iron  case 
^/^e*01ituside  of  the  wading  and  con- 
nected to  the  magnetic  core  at  the  bottom. 

HOU^Fwnfn*  MACHINES,  ELECTRIC, 
^0^SEH0LPT*The8e  consist  of  a mangle 
are  Ktype  ln  which  padded  rolls 

are  rotated  by  an  electric  motor.  The 

h?1  ele?tric’  Pas.  or  gasoline 

rnn!  ST>  lement/  usually  placed  within  the 
thi?'*fc?y  caref“1  operation  it  is  claimed 
k?mi«thrffy  be  xiSZd  t0  iron  almost  all 

fnrdB«  ?fn  i tbA 8;  Tl\ey  are  used  mostly 
®°’c®J,ed  flat  work,”  however,  such  as 
sheets,  towels,  table  cloths,  napkins,  hand- 
kerchiefs, etc.,  which  can  be  ironed  with 
far  greater  speed  by  such  a machine  than 
by  hand.  Electric  heating  of  the  rolls 
is  not  so  common  as  gas  heating,  partly 
because  it  calls  for  a special  heating  cir- 
cuit capable  of  carrying  about  2000  watts. 
The  usual  household  size  Ironing  machine 
occupies  about  25  by  40  to  45  ins.  It 
uses  a 1/6-hp.  motor  as  a rule. 
Manufacturers: 

ALTORFER  BROS.  CO.,  Peoria.  111.  Two 
models:  1— The  new  ABC  electric 

ironer;  2— The  new  ABC  ironer,  driven 
direct  from  washing  machine  (illus- 
trated). The  latter  is  the  first  complete 
home  laundry  unit.  The  ironer  con- 
nects with  any  ABC  washer  by  simply 
lifting  wringer  off  post  and  putting 
ironer  drive-assembly  in  its  place.  The 
new  ABC  electric  ironer.  foot-con- 
trolled, has  a large  pedal,  easily 


Alloy  Steel  Products  Corp.,  123  Liberty 
St.,  New  York,  N.  Y. 

American  Rolling  Mill  Co.,  The,  Middle- 
town,  Ohio.  “Armco.” 

IRON  LOSSES. — The  energy  losses  In  the 
iron  cores  of  transformers  and  of  arma- 
tures of  electrical  machinery.  They  are 
due  to  hysteresis  and  eddy  currents  and 
result  in  heating  of  the  core.  See  Eddy 
current  loss,  also  Hysteresis  loss. 

IRON  PRODUCTS  CORP.— 418  S.  2nd  St.. 
La  Crosse,  WIsj  Manufacturer  of  lamp 
adapters  and  guy  anchors.  Business  estab- 
lished 1920.  President  and  general  man- 
ager, C.  R.  Pieper;  vice-president  and 
treasurer,  Harry  Dahl;  secretary,  Otto 
Schlabach;  sales  manager,  L.  D.  Peran. 

IRON  SEPARATORS. — See  Separators, 
magnetic. 

IRON,  SHEET,  FOR  ELECTRICAL  PUR- 
POSES.—Pure  sheet  iron  has  many  uses  In 
the  electrical  field.  Special  soft  iron  lami- 
nations are  used  for  the  cores  in  trans- 
formers, motors,  generators,  magnetos, 
electromagnets  and  in  various  instruments. 
This  classification  covers  such  sheet  iron  as 
Is  suitable  for  manufacture  into  laminated 
cores.  For  the  completely  prepared  lami- 
nations see  Cores,  electromagnet;  Cores, 
field  coil;  Armature  punchings. 

Manufacturers: 

Globe  Iron  Roofing  & Corrugating  Co.. 

Cincinnati,  Ohio. 


ABC  Electric  Laundress 


reached,  and  an  8-year-old  child  can 
put  on  tension  or  release  it.  The  iron- 
ing shoe  is  20%  wider  than  most  makes, 
and  this  permits  a 10%  faster  roll  speed. 
The  roll  is  steel,  electrically  welded, 
and  45  ins.  long.  All  moving  parts  are 
safely  enclosed.  The  mechanism  is 
packed  in  grease  and  runs  In  oil.  The 
new  ABC  may  be  heated  by  gas.  gaso- 
line or  electricity.  Also  see  display 
advertisement  on  page  1297. — Adv. 

American  Ironing  Machine  Co..  166  N. 
Michigan  Ave..  Chicago.  111.  “Sim- 
plex." 

Apex  Appliance  Co..  3223  W.  30th  St.. 
Chicago.  111. 

Barnett  Foundry  & Machine  Co..  Lyons 
Ave.  & Coit  St.,  Irvington.  N.  J. 
“Capitol.” 

Chicago  Dryer  Co..  2210  N.  Crawford 
Ave.,  Chicago,  111.  “Chicago.” 

GOULD  APPLIANCE  CO..  INC.,  7 W. 
42nd  St.,  New  York,  N.  Y.  The 
“Gould”  double-roll  ironer  embodies  a 
double  heating  element,  which  makes 
possible  the  ironing  of  damp  clothes. 
This  damp  ironing  feature  is  brought 
about  by  the  double  roller  pressing  the 
clothes  against  a heated  steel  plate 
known  as  the  “hot  shoe.”  This  shoe  in 
the  “Gould”  ironer  is  flat,  being  under 
the  double  roll  and  directly  above  the 
gas  burner,  so  the  heat  is  concentrated 
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in  Just  the  right  place.  The  double 
rolls  can  be  lifted  from  the  hot  shoe 
instantly,  by  foot  control.  A 1/6-hp. 
motor  is  employed  to  operate  the  ma- 
chine. The  amount  of  current  con- 
sumed is  small,  the  machine  in  fact 


Gould  Double  Roll  Ironer 

being  a lamp  socket  device.  It  is  made 
in  three  sizes:  37  ins.,  42  ins.  and  48 
ins.  The  control  is  simple  and  is 
worked  by  the  foot  only,  leaving  the 
hands  free.  Exactly  the  right  pressure 
is  applied  for  the  lightest  of  lingeries 
to  the  heaviest  of  blankets.  Space  and 
weight  economy  are  important  features. 
— Adv. 

HORTON  MANUFACTURING  CO..  THE, 
Ft.  Wayne,  Ind. — The  “Horton”  ironing 
machine  is  being  used  extensively  in 
homes  and  small  institutions.  It  is  so 
designed  that  the  heat  Is  uniformly  dis- 
tributed over  the  entire  contact  surface 
of  the  polished  metal  heated  shoe  and 
ironing  roll.  By  pressure  of  the  foot 
on  the  pedal,  the  padded  roll  is  Instantly 


Horton  Ironing  Machine 


locked  against  the  ironing  surface.  It 
is  as  easily  released  in  a similar  man- 
ner. Its  unique  mechanical  construc- 
tion affords  reliable  service,  operating 
smoothly,  without  vibration  or  noise. 
The  Horton  has  a well  finished  appear- 
ance. and  is  attractive  in  many  ways. 
— Adv. 

Hurley  Machine  Co.,  24  E.  Jackson  Blvd., 
Chicago,  111.  “Thor.” 

Keystone  Ironing  Machinge  Co.,  Knick- 
erbocker Bldg.,  New  York,  N.  Y. 
“Keystone.” 

Meyer  Bros..  99-101  Queen  St,  E.,  To- 
ronto, Ont.,  Can.  “Canadian.” 

Oasis  Mfg.  Co.,  Peoria.  111.  “Oasis.” 

Pittsburgh  Gage  & Supply  Co.,  30th  St. 
& Liberty  Ave.,  Pittsburgh,  Pa.  “Gain- 
aday.” 

Raymond  Co.,  The.  Saugatuck,  Conn. 

Sleben  Merchandising  Co.,  Kansas  City, 
Mo.  “All-In-One.” 

Utensils  Co..  303  E.  Columbia  St.,  Ft. 
Wayne,  Ind.  “Utenco.” 

Western  Appliance  Mfg.  Co.,  1405  L.  C. 
Smith  Bldg.,  Seattle,  Wash.  “Mercer.” 

Win-Her  Washer  Co.,  814  Tuttle  St.,  Des 
Moines,  Iowa.  “Win-Her.” 

Yates  Co.,  William  G..  2124  Stearns  Rd., 
Cleveland,  Ohio.  “Cottage.”  * 

IRONING  MACHINES,  ELECTRIC. 
LAUNDRY. — These  machines  are  built  on 
the  same  general  principle  as  the  household 
types,  but  are  intended  for  the  heavier 
service  of  commercial,  hotel  and  institu- 
tional laundries.  The  driving  motor  is 
usually  % or  *A  hp.  Electric  heating  is 


sometimes  provided  by  means  of  ironclad 
heating  elements  that  are  nearly  5 ft.  long 
in  some  machines.  Gas  or  gaso.line  heat- 
ing of  the  roll  is  frequently  used.  These 
machines  do  the  work  of  several  hand 
operators. 

Manufacturers: 

American  Ironing  Machine  Co.,  166  N. 
Michigan  Ave.,  Chicago,  111.  “Sim- 
plex.” 

Chicago  Dryer  Co.,  2210  N.  Crawford 
Ave.,  Chicago.  111.  “Chicago.” 

GOULD  APPLIANCE  CO..  INC.,  7 W. 

42nd  St..  New  York.  N.  Y.  “Gould.” 
Hurley  Machine  Co.,  24  E.  Jackson  Blvd., 
Chicago,  111.  “Thor.” 

Keystone  Ironing  Machine  Co.,  Knicker- 
bocker Bldg.,  New  York,  N.  Y.  “Key- 
stone.” 

Mateer  & Co.,  F.  W..  226-232  W.  Ontario 
St.,  Chicago.  111. 

National  Laundry  Machinery  Co.,  700  W. 
22nd  St,  Chicago.  111.  “National  Elec- 
tric.” 

Raymond  Co.,  The,  Saugatuck,  Conn. 
Willey  Co..  Inc.,  The,  1222  Race  St., 
Philadelphia,  Pa. 

IRONING  MACHINES.  SHOE-FACTORY 
AND  OTHER  INDUSTRIAL. — Specially 
designed  machines  having  electrically 
heated  surfaces  for  use  in  shoe  factories 
or  other  industrial  establishments  in  iron- 
ing operations,  such  as  treeing,  shoe  knurl- 
ing, etc.  The  term  iron  is  used  for  de- 
vices where  the  heated  surface  comes  in 
contact  with  the  material  by  passing  over 
or  being  pressed  against  it  so  that  the  iron 
flattens  or  forms  it  to  a required  shape. 
There  are  many  such  devices  used  in  vari- 
ous clothing  factories.  Some  of  them  are 
shirt  irons,  fluting  irons,  French  irons,  cor- 
set irons  and  velvet  Irons.  Electric  heat- 
ing of  these  irons  has  won  its  extensive 
use  entirely  by  Its  superior  production, 
economy  and  improved  quality  of  product. 

Manufacturers: 

Boston  Last  Co.,  44  Binford  St.,  Boston, 
Mass.  “Simplex.” 

Freeman  Co.,  The  Louis  O.,  909-911 

Sycamore  St.,  Cincinnati,  Ohio. 

S.  IT.  E.  Co.,  89  Beach  St.,  Boston, 
Mass.  “Unitize.” 

United  Shoe  Machinery  Corp.,  205  Lin- 
coln St.,  Boston.  Mass. 

IRONITE. — Trade  name  .for  rubber  in- 
sulated telephone  drop  wire  manufactured 
by  the  Paragon  Electric  Co.,  Old  Colony 

Bldg.,  Chicago,  111.  

IRONS,  ELECTRIC.  BRANDING.— See 
Branders  and  branding  devices,  electric. 

IRONS  ELECTRIC.  CURLING. — See 
Curling  Irons,  electric. 

IRONS,  ELECTRIC,  FLAT.— See  Irons, 
electric,  pressing. 

IRONS,  ELECTRIC,  HAT.— For  genera- 
tions the  journeyman  hatter  has  used  what 
is  called  a “hand  shell”  for  ironing  out 
felt  hats.  In  the  modern  hat  factory  this 
hand  shell  is  heated  by  electricity  in  a 
manner  similar  to  the  ordinary  electric 
flatiron.  The  hat  iron  In  some  factories, 
besides  being  heated  electrically,  is  re- 
volved by  electric  drive. 

Manufacturers: 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.i  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  CO..  THE,  12th  St. 
& St.  Paul  Ave..  Milwaukee,  Wis. 
“C-H.”  (See  display  adv.  pages  1225- 
1230.) 

WESTINGHOUSE  ELECTRIC  & MFG* 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

IRONS, ELECTRIC  PRESSING,  HOUSE- 
HOLD.— Flatirons  in  which  the  heating 
element  is  within  the  body  of  the  iron  and 
insulated  from  it.  The  irons  are  provided 
with  a special  heater  cord  having  an  at- 
tachment plug  at  one  end  and  an  iron- 
connecting plug  at  the  other.  They  range 
in  weight  from  3 to  8 lbs.,  the  usual  size 
being  6 lbs.  As  they  are  designed  for 
household  use  they  are  attractively  fin- 
ished, the  metal  parts  usually  nickel-plated 
and  the  wooden  handle  ebonized  and  pol- 
lished.  At  the  plug  end  attached  to  the 
iron  a flexible  wire  sheathing  or  armor 
is  usually  employed  to  cover  several  Inches 
of  the  cord  so  as  to  prevent  the  sharp 
bending  back  and  forth  and  pulling  Of  the 
cord  which  otherwise  causes  rapid  wear 
and  breaking  or  short-circuiting  of  the 
wires. 

Some  irons  are  provided  with  a snap 
switch  on  the  handle  to  permit  opening 
and  closing  of  the  circuit  without  removal 
of  the  plug;  in  most  irons,  however,  the 


plug  is  so  arranged  that  it  can  be  readily 
withdrawn  or  moved  out  of  electrical  con- 
tact, thus  permitting  breaking  the  circuit 
when  the  iron  is  too  hot  or  when  use  of 
the  iron  is  to  cease  or  be  interrupted. 
Automatic  thermostatic  switching  has  also 
been  provided  with  success  to  permit,  ob- 
taining a definite  temperature  and  not  ex- 
ceeding it.  A stand  for  supporting  the 
iron  when  not  actually  in  use  is  often 
provided  so  as  to  prevent  scorching  the 
ironing  board  or  the  clothes,  if  the  iron 
is  left  with  current  on;  in  some  cases 
the  iron  is  arranged  with  a heel  to  allow 
It  to  be  turned  up  with  the  hot  surface 
vertical  and  well  removed  from  the  board. 
Some  device  is  desirable  to  make  it  easy 
for  the  operator  when  temporarily  leaving 
the  work,  to  make  sure  that  the  current  is 
off  or  that  the  hot  surface  of  the  iron  is 
not  In  contact  with  anything  that  might 
be  scorched  or  Ignited. 

Electric  flatirons  are  the  most  widely 
used  electrical  appliance  in  the  household 
aside  from  lighting  equipment.  They  are 
used  mostly  in  the  kitchen,  where  in  but 
few  cases  special  iron  outlets  are  provided, 
so  that  the  iron  must  be  connected  to  the 
only  fixture  socket  available.  When  this 
is  a key  or  pull-chain  socket  of  the  ordi- 
nary type  it  is  properly  limited  to  250 
watts,  whereas  the  household  flatiron  aver- 
ages 500  to  550  watts;  consequently,  if 
such  a socket  is  used  to  switch  the  iron  on 
and  off  it  will  cause  rapid  wear  of  the 
socket  contacts  and  put  the  socket  out  of 
commission.  For  this  reason  convenient 
switching  or  plugging  facilities  on  the  iron 
itself  are  desirable  and  users  should  be  ad- 
vised to  close  and  open  the  circuit  by 
means  of  them  instead  of  at  the  socket. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATEK 
CO.,  Detroit.  Mich.  “American  Beau- 
ty” electric  iron,  the  best  iron  made, 
weighs  6V6  lbs.,  and  is  one  of  the  sim- 
plest constructed  irons  on  the  markeL 
Consists  of  an  upper  plate  or  hood  with 
a.  handle  support  and  handle,  a heavy 
flat  pressure  plate,  an  inclosed  heating 
element,  and  a base  or  Ironing  plate. 
The  handles  are  electrically  welded  to 
the  hood,  making  a very  rigid  assem- 
bly. The  element  consists  of  a mica  form 


“American  Beauty”  Iron 


wound  with  nichrome  ribbon  of  the 
highest  grade,  compactly  enclosed  in 
sheet  steel  case.  The  contact  pins  are 
round  and  of  nickel  silver,  made  so  as 
to  be  easily  removable.  Always  cool, 
the  wood  handle  fits  any  hand  and  the 
iron  is  accurately  balanced  to  the  frac- 
tion of  an  ounce,  and  therefore  does 
not  tire  the  user.  It  Is  furnished  com- 
plete with  a stand  and  cord,  having  a 
detachable  composition  plug  and  at- 
tachment plug.  The  cord  is  especial- 
ly made  for  this  Iron,  and  is  of  the 
most  flexible  character.  “Little  Beauty 
electric  iron,  same  as  the  “American 
Beauty”  described  above.  Weight  is 
3 lb.  Instead  of  6*4.  “American  Qual- 
ity” electric  iron,  second  only  In  qual- 
ity to  the  “American  Beauty”  de- 
scribed above.  First  class  in  every  re- 
spect. Furnished  complete  with  stand 
and  cord,  having  detachable  plug  and 
attachment  plug. — Adv. 

Brach  Mfg.  Co..  L.  S..  127-129  Sussex 
Ave..  Newark.  N.  J.  “American  Ace. 

Branford  Electric  Co.,  Inc.,  9 Church  St.. 
New  York,  N.  Y. 

Brock  Snyder  Mfg.  Co.,  The.  Grimsby. 
Ont.,  Can.  “Besco.”  (Exclusive  d s- 
tributor,  Wentworth  Electric  Co.,  Lis- 
ter Bldg.,  Hamilton,  Ont..  Can.) 

Burt  Co.,  W.  T.,  New  Cumberland,  W. 
Va.  “La  Belle.” 

Canadian  Edison  Appliance  Co.,  Lta., 
Downie  St.,  Stratford,  Ont.,  Gan. 
“Hotpoint,”  “Edison.”  , 

Canadian  General  Electric  Co..  Ltd.,  Ziz 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Sail" 
ford  & Myler  Sts:,  Hamilton.  Ont.. 
Can.  “Westinghouse.” 

Central  Flatiron  Mfg.  Co.,  Johnson  Cit>, 
N.  Y.  “Duo  Point.” 
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Chicago  Flexible  Shaft  Co.,  5600  W. 
Roosevelt  Rd.,  Chicago,  111.  “Princess," 
“Domestic,"  "Sunbeam." 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Cope  & Son,  Ltd.,  150  Hastings  St...  W. 

Vancouver,  B.  C.,  Can.  “Rex." 

Dover  Mfg.  Co.,  The,  Dover,  Ohio.  “A- 
Best-O.,"  “Dover,"  “Domanco." 
EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St..  Chicago,  111. 
Thfc  iron  with  the  cantilever  handle! 
This  principle  in  the  Hotpoint  iron  is 
exclusive,  making  it  the  easiest  *o  iron 
with  by  lessening  the  usual  strain  of 
Ironing.  In  addition,  it  'has  the  at- 
tached stand,  eliminating  all  necessity 
for  lifting  the  iron.  Its  heating  unit 


is  in  two  sections,  arranged  V-shaped 
on  the  sole  plate.  The  sections  meet 
at  the  point  of  the  iron,  thus  supply- 
ing most  heat  where  most  heat  is 
needed — when  the  point  is  pushed  for- 
ward into  the  damp  goods.  The  heat- 
ing unit  is  clamped  between  a heavy 
cast  sole  plate  and  pressure  plate,  in- 
suring excellent  heat  retention.  Top  is 
pressed  steel.  Finish,  polished  nickel 
all  over.  Has  cord  and  separable  con- 
tact plug.  The  iron  is  furnished  in 
three  weights.  3.  5 and  6 lbs.  See  also 
Tailor  Irons  and  Laundry  Irons  clas- 
sified elsewhere.  See  display  adv.  pages 
1292-3.— Adv. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago.  III.  “Elektro." 

Equator  Mfg.  Co.,  144  York  St.,  Hamil- 
ton, Ont.,  Can.  “Equator." 

Globe  Stove  & Range  Co.,  The,  Kokomo, 
Ind.  “Globe." 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St.,  New  York,  N.  Y.  “Guar- 
antee." 

INTERNATIONAL  ELECTRIC  CO.,  218- 
222  S.  McCrea  St.,  Indianapolis,  Ind. 
International  “Baby”  electric  iron; 


made  in  1-lb.  size  only.  A utility  iron 
for  light  pressing  laces,  lingerie,  etc. 
Also  toy  iron.  Write  for  bulletin. — 
Adv. 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  Large  heat  storage 
capacity.  Full  nickel  finish.  Six  styles 


of  irons.  Weight,  3 to  8 lbs.  Revers- 
ible heat-proof  spring  stand.  Six-foot 
heater  cord.  Curved  handle  brackets 
insure  cool  handle. — Adv. 


Lindstrom,  Smith  Co..  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross." 

Loetscher-Ryan  Mfg.  Co.,  Rock  Island. 
III.  “Ideal  Heat." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Mes- 
co." 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National." 

Pelouze  Mfg.  Co.,  232  E.  Ohio  St..  Chi- 
cago, 111.  “Progressive,”  “Ideal,” 
“Standard." 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York,  N.  Y. 
“Victory,"  “Pittsburgh." 

Pittsburgh  Gage  & Supply  Co.,  30th  St. 
& Liberty  Ave.,  Pittsburgh,  Pa. 

Redtop  Electric  Co.,  Inc.,  8 W.  19th  St., 
New  York,  N.  Y. 

Reimers  Mfg.  Co..  513  W.  50th  St.,  New 
York,  N.  Y.  “Regulator." 

Renfrew  Electric  Products,  Ltd.,  Ren- 
frew, Ont.,  Can.  “Canadian  Beauty." 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
"Royal-Rochester." 

Roma  Mfg.  Co.,  228-230  N.  Jefferson  St., 
Chicago,  111.  “Roma." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Hold-Heet.” 

Rutenber  Electric  Co.,  Marion,  Ind. 
“Rutenber.” 

Security  Electric  Mfg.  Co.,  1463  W.  Ohio 
St.,  Chicago.  111.  “Rogo,"  “Challenge," 
“Empress."  “Majestic."  “Milady's," 
“World's  Best." 

Simplex  Electric  Heating  Co.,  85  Sid- 
ney St.,  Cambridge.  Mass. 

Steatite  Electric  Products  Corp.,  York- 
town  Heights,  N.  Y. 

Superior  Electrics.  Ltd.,  Pembroke,  Ont., 
Can.  “Superior." 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St.,  New  York.  N.  Y. 

WAAGE  ELECTRIC  CO..  12-14  S.  Jeffer- 
son St..  Chicago,  111. — 6 Reade  St., 
New  York,  N.  Y.  “Waage  Triple  Heat" 
electric  iron  patented  June  18,  1912. 
Gives  three  heats,  regulated  by  plug; 
hot,  for  ironing  table  linens,  etc.;  me- 
dium, for  general  work,  such  as 
starched  clothes,  colored  clothes,  etc.; 
low  heat,  especially  adapted  to  the 
ironing  of  fine  fabrics,  silks,  etc.  The 


"Waage  Triple  Heat"  Electric  Iron 


Waage  is  several  irons  In  one;  has  a 
heat  for  every  kind  of  ironing.  Dur- 
ably made  and  attractively  finished; 
every  part  is  interchangeable  and  de- 
signed for  long  service.  Heating  ele- 
ment is  guaranteed.  Two  feet  at  rear 
of  iron  take  the  place  of  the  old-style 
stand— also  protect  the  plug.  Terminal 
plug  (patented)  designed  so  contact 
clips  will  never  lose  their  grip.  Three 
other  types;  four-heat;  single  heat;  and 
a 3-lb.  iron  for  convenience  when  trav- 
eling, easily  carried  and  always  ready. 
—Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

IRONS.  ELECTRIC,  PRESSING,  LAUN- 
DRY. — These  irons  are  built  on  the  same 
general  principle  and  closely  resemble  the 
household  irons  listed  above.  They  are 
usually  designed  for  heavier  service,  how- 
ever, and  range  in  weight  from  6 to  8 lbs. 
They  are-  very  extensively  used  in  com- 
mercial. hotel  and  club  laundries  for  the 
finer  work  that  cannot  be  handled  as  ef- 
fectively on  an  ironing  machine  or  mangle 
but  which,  on  account  of  complicated 
ruffles  or  laces  would  require  slowing  up 
the  operation  and  much  handling  In  any 
case.  Laundry  irons  are  sometimes 
mounted  on  a stand  or  swinging  arm  to 


When  writing  to  manufacturers  please 
mention  the 

EMF  ELECTRICAL  YEAR  BOOK 


relieve  the  operator  of  lifting  and  holding 
the  weight  of  the  iron  while  moving  the 
goods  and  also  to  reduce  the  time  other- 
wise lost  in  setting  the  iron  down  when, 
changing  pieces. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO..  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty." 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.  “American  Ace." 
Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St.;  Stratford,  Ont.,  Can. 
“Hotpoint,"  “Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  €o..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont.. 
Can.  “Westinghouse." 

Dover  Mfg.  Co.,  The,  Dover.  Ohio.  “As- 
bestos," -“Dover." 

EDISON  ELECTRIC  APPLIANCE  CO. 
INC.,  5600  W.  Taylor,  St.,  Chicago.  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  The  iron 
is  identical  to  the  Hotpoint  domestic 


"Hotpoint"  Laundry  Iron 


iron  in  general  construction,  differing 
only  in  size  and  having  no  attached 
stand.  Fitted  with  the  cantilever 
handle,  which  eliminates  strain  of  iron- 
ing. Has  two  deck  stand,  suspension 
spring  and  cord.  Also  hinged  plug 
cord  protector.  Requires  special  wir- 
ing. See  Tailor  and  Domestic  Irons. 
See  display  adv.  pages  1292-3.— Adv. 


Britain,  Conn.  “Universal."  (See  de- 
scriptive advertisement  under  Irons 
electric,  pressing,  household.) 

National  Electric  Heating  £o..  Ltd.,  The. 
644  Queen  St.,  Toronto.  Ont..  Can. 
“National." 


Reimers  Mfg.  Co..  513  W.  50th  St..  New 
York.  N.  Y. 


Mfg.  Co.,  228-230  N.  Jefferson  St.. 
Chicago.  111.  “Roma." 

SI21p,e£  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 


...  a,  ah.  X.  Oianoi. 

Superior  Electrics.  Ltd.,  Pembroke.  Ont... 
Can.  “Superior." 


— — % a iwv/  uc.  in  r vi, 

CO.„  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.) 


. 1S?.NS'^ELECTRIC>  pressing,  tai- 

LORS  . — These  pressing  irons  are  heated  In 
a manner  similar  to  the  ordinary  electric 
flatiron,  but  are  much  heavier,  ranging 
from  12  to  24  lbs.  and  requiring  in  the 
larger  sizes  as  high  as  800  watts.  Those 
used  in  large  tailoring  shops  are  com- 
monly fastened  *to  a swinging  arm  to  give 
the  operator  greater  speed  and  less  fatigue 
in  their  use.  An  electrically  heated  steam- 
ing iron,  which  forces  steam  into  the 
goods  through  the  bottom  of  the  iron,  is 
also  used  for  certain  pressing  work.  These 
electric  irons  are  very  much  more  sanitary 
than  the  gas-heated  ones  still  used  in  many 
“sweat  shops,"  which  are  very  uncom- 
fortable and  unhealthful  for  the  operator, 
both  on  account  of  their  heat  and  poison- 
ous fumes. 


Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty" electric  pressing  iron;  eight  types, 
weighing  9,  12,  16,  20  and  24  lbs.  The 
9,  12,  and  16.  are  for  lighter  pressing. 
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and  the  20  and  24-lb.  irons  for  heavy 
and  very  heavy  pressing.  Complete 
with  stand  and  6-ft.  cord,  having  de- 
tachable metal  sheathed  plug. — Adv. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint.”  “Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Electrically- 
heated  Tailors’  Irons  are  carefully  con- 
structed for  the  work  they  must  perform. 
The  heating  elements  consist  of  nickel- 
chromium  resistor  ribbon  wound  on 
mica  insulation. — Adv. 

EDISON  ELECTRIC  APLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago.  111. 
Manufacturer  of  Hotpoint.  Hughes  and 
Edison  electric  appliances,  ranges  and 
ovens.  Made  in  the  conventional  goose 


"Hotpoint”  Tailor’s  Iron 


shape.  It  has  unit  construction,  simi- 
lar to  that  used  on  all  Hotpoint  irons. 
The  heating  unit  is  clamped  between 
a heavy  cast  soleplate  and  pressure 
plate,  and  insures  excellent  heat  reten- 
tion. Made  of  pressed  steel  and  fin- 
ished in  polished  nickel.  Mounted  on 
rear  end  of  handle  support  is  a rotary 
indicating  snap  switch,  from  which  is 
obtained  three  heats—high.  medium 
and  low.  See  display  adv.  pages  1292-3. 
—Adv. 

National  Electric  Heating  Co.,  Ltd.,  The, 
644  Queen  St.,  Toronto,  Ont..  Can. 
“National." 

Reimers  Mfg.  Co.,  513  50th  St.,  New 
York.  N.  Y. 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont.. 
Can.  “Superior." 

U.  S.  Automatic  Steam  Iron  Corp..  414- 
416  Broadway,  New  York,  N.  Y. 
“U.  S." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

IRONS,  ELECTRIC  PRESSING,  TRAV- 
ELERS’.— Pressing  irons  heated  in  a man- 
ner similar  to  the  ordinary  electric  flatiron 
and  differing  only  in  being  of  lighter 
weight,  about  3 lbs.,  and  thus  adapted  for* 
carrying  in  a traveling  bag.  These  irons 
when  designed  to  be  used  with  various 
other  heating  attachments  are  generally 
somewhat  heavier,  but  as  they  are  pri- 
marily designed  for  a traveler’s  use  with 
curling  iron  and  other  light  heating  attach- 
ments they  are  commonly  referred  to  as 
travelers’  irons.  They  have  been  found 
popular  among  women  when  going  to  a 
modem  summer  resort,  which  means  one 
with  electric  service. 


Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty." 

Brach  Mfg.  Co.,  L.  S..  127-129  Sussex 
Ave.,  Newark,  N.  J.  “American  Ace." 
Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford.  Ont.,  Can. 
“Hotpoint,"  “Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

EDTSON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago,  III. 
Manufacturer  of  Hotpoint,  Edison  and 
Hughes  electric  appliances.  Utility 


ironing  set  consists  of  a 3-lb.  beveled 
edge  iron,  a pair  of  foldirtk  curling 
irons,  and  an  inverting  stand,  all 
packed  in  a neat  cloth  covered  box. 
The  iron  has  two  holes  at  the  rear  of 
it  for  inserting  and  heating  the  curl- 
ing irons.  With  the  inverting  stand 
the  iron  can  be  turned  into  a small 
electric  stove,  a convenience  of  par- 


“Hotpolnt”  Boudoir  Set 


ticular  value  to  the  traveler.  The  box 
is  so  constructed  that  when  opened  and 
laid  flat  it  serves  as  an  ironing  board. 
All  parts  are  finished  in  highly  pol- 
ished nickel.  The  boudoir  set  shown  is 
another  outfit  identical  to  the  utility 
ironing  set,  excepting  that  it  comes  in 
a colored  cloth  bag.  Sec  display  adv. 
pages  1292-3. — Adv. 

LANDERS.  FRARY  & CLARK.  New 
Britain.  Conn.  “Universal."  (See  de- 
scriptive advertisement  under  Irons, 
electric,  pressing,  household.) 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI,,  New'  York,  N.  Y.  “Mesco.” 

Manning.  Bowman  & Co.,  Meriden,  Conn. 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National." 

Pittsburgh  Gage  & Supply  Co..  30th  St. 
& Liberty  Ave.,  Pittsburgh,  Pa. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
“Royal-Rochester." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago.  111.  “Hold-Heet." 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Superior  Electrics.  Ltd.,  Pembroke,  Ont., 
Can.  “Superior." 

WAAGE  ELECTRIC  CO..  12-14  S.  Jeffer- 
son St..  Chicago.  111.,  and  6 Reade  Ft., 
New  York,  N.  Y.  See  Irons,  electric, 
pressing,  household. — Adv. 

WESTTNGHOTTSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.) 

IRONS.  ELECTRIC,  SOLDERING  AND 
TIPPING. — Electric  soldering  and  tipping 
irons  are  very  extensively  used  for  a wide 
range  of  work  from  very  light  to  heavy 
soldering  operations.  Thev  are  used  in  the 
home,  laboratory  or  small  shop  for  light 
tinkering  and  occasional  heavier  miscel- 
laneous uses,  and  are  used  in  large  num- 
bers In  factories  of  all  kinds,  and  by 
telephone  companies,  central  stations,  elec- 
tric railways  and  wherever  soldering  opera- 
tions are  performed.  In  many  cases  they 
are  in  constant  service  during  the  day  and 
they  have  the  advantage  that  only  one 
iron  is  required  for  each  operator,  and 
no  time  is  lost  in  reheating,  as  the  Iron 
maintains  the  proper  temperature  indefi- 
nitely. 

There  are  quite  a few  different  forms  of 
irons,  hut  the  most  common  types  consist 
of  an  insulated  heating  element  which  is 
either  placed  around  a copper  rod  or  tip 
or  inserted  in  it  in  cartridge  form.  Nickel- 
chromium  ribbon  or  some  similar  resist- 
ance material  is  generally  used  for  the 
heating  element  and  It  is  insulated  with 
sheet  mica.  The  heat  should,  as  far  as 
possible,  be  concentrated  in  the  tip  and 
the  heating  elements  and  tips  are  designed 
accordingly.  The  tips  used  with  irons  of 
this  kind  take  a number  of  forms  because 
of  the  large  variety  of  uses  to  which  they 
are  applicable,  some  of  the  principal  ones 
being  straight  beveled  tips,  angle  points, 
cone  tips.  etc.  They  are  also  made  in  a 
number  of  weights  and  capacities.  For 
use  in  the  canning  industry  can  capping 
and  tipping  irons  are  made.  The  capping 
Iron  is  circular  and  of  the  same  diameter 
as  the  can  cap  so  that  it  solders  it  all 


at  once.  Tipping  irons  are  frequently  Just 
a medium-weight  straight-tip  iron. 

Another  form  of  soldering  iron  which 
operates  on  a very  low  voltage  (5  to  10 
volts),  consists  of  two  high-resistance  car- 
bons which  furnish  a direct  heat  at  the 
point  of  contact.  The  instant  the  iron  is 
placed  on  the  object  to  be  soldered,  the 
carbons  glow  with  a white  heat  which 
immediately  heats  the  work.  As  soon  as 
the  tool  is  removed  from  the  work,  the 
circuit,  is  opened  and  the  current  ceases. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty’ electric  soldering  irons,  made  in 


"American  Beauty"  Soldering  Iron 

three  sizes,  light,  medium,  and  medi- 
um heavy.  The  exterior  of  iron  is  per- 
fectly smooth  with  no  projecting  screw 
heads.  Is  polished  nickel  with  Circas- 
sian walnut  finish  wood  handle,  com- 
plete with  6-ft.  cord  and  lamp  socket 
attachment  plug.  Copper  tips  are  of 
standard  size  drawn  copper  rod,  %. 
%,  and  % in.  in  diameter.  Tips  may 
be  withdrawn  from  core  as  it  wears 
away,  making  it  possible  to  utilize  full 
length. — Adv. 

Baco  Electric  Co..  The.  Bode.  Iowa. 
“Baco  Soderwand." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont..  Can. 

Clemens  Electrical  Corp.,  725  Main  St., 
Buffalo,  N.  Y. 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St..  Hamilton.  Ont.,  Can. 

Cook  Electric  Co..  900-910  W.  Van  Buren 
St.,  Chicago,  111.  “Cook." 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Electric  Soldering 
Irons  reduce  soldering  costs  by  saving 
time  and  speeding  up  soldering  work. 
The  heating  unit  is  hermetically  sealed 
within  a steel  case,  so  that  it  is  abso- 
lutely Impervious  to  acid,  solder,  or 
moisture.  The  core  and  casing  are  both 
of  steel  in  order  to  insure  uniform 
expansion  and  contraction,  and  provide 


C-H  Soldering  Iron 


maximum  conduction  of  heat  to  the 
soldering  tip.  The  copper  tip  is  renew- 
able and  screw's  over  the  heater  core, 
the  extension  of  which  Is  threaded. 
This  construction  carries  the  heat  right 
Into  the  copper  tip  where  it  is  needed. 
Whenever  the  tip  becomes  battered  or 
pitted  through  long  use.  it  is  easily 
renew'ed  at  slight  expense.  See  display 
adv.  pages  1225-1230. — Adv. 

Dover  Mfg.  Co.,  The,  Dover,  Ohio. 
"Dover." 

France  Mfg.  Co.,  The.  10325  Berea  Rd., 
Cleveland.  Ohio.  “F-F." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  electric  soldering 
Irons  have  been  on  the  market  a num- 
ber of  years  and  have  given  general 


G.  E.  Soldering  Iron 

satisfaction.  Made  in  various  sizes, 
varying  from  75  to  275  watts.  (Bulle- 
tin B3571-A).  This  Company  manufac- 
tures also  a soldering  Iron  furnace  for 
heating  large  soldering  iron  coppers. 
See  adv.  pages  1203-1223. — Adv. 
LANDERS.  FRARY  & CLARK,  NEW 
Britain,  Conn.  “Universal." 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  "Mesco. 
Martin-Copeland  Co.,  101  Sabin  St, 
Providence,  R.  I. 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Sprague  Canning  Machinery  Co..  222  N. 

Wabash  Ave.,  Chicago,  111. 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St.,  New  York,  N.  Y. 

WAAGE  ELECTRIC  CO.,  12  S.  Jefferson 
St.,  Chicago,  111. 
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IRONS,  RIDQE. — Ridge  irons  are  malle- 
able iron  straps,  shaped  to  nt  on  the  ridge 
or  doubly  beveled  top  of  a wooden  pole  and 
support  an  insulator.  They  are  drilled  for 
bolting  to  the  pole  and  spread  out  lar 
enough  to  fasten  to  the  pole  top  just  below 
the  bevel.  They  are  flattened  at  the  top 
and  an  insulator  pin  }s  mounted  there  in 
a vertical  position  so.  that  a line  may  be 
run  in  this  manner.  The  size  of  the  stock 
used  varies  from  %x2%  ins.  to  %x2%  ins., 
depending  on  whether  a telephone  or 
heavier  line  wire  is  to  be  carried  on  the 
pole  top.  Either  a galvanized  or  painted 
finish  may  be  had. 

Manufacturers: 

HUBBARD  & CO..  6301  Butler  St,  Pitts- 
burgh. Pa.  “Hubbard/* 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv..  pages  1395-1402.) 

IRONS,  SOLDERING,  MISCELLANEOUS 
AND  SPECIAL. — One  special  form  of  these 
irons  has  a grooved  soldering  tip  or  copper 
for  soldering  ears  to  the  trolley  wire;  for 
other  special  work  they  are  equipped  with 
other  special  tips  peculiarly  adapted  to  sol- 
dering a certain  piece  or  part.  The  term 
soldering  iron  is  in  some  ways  a misnomer, 
as  the  material  of  the  tip  is  copper  and 
consequently  they  are  also  commonly 
called  soldering  coppers.  This  classifica- 
tion also  includes,  beside  special  electri- 
cally heated  irons,  special  gas  and  gasoline- 
heated  irons  and  ordinary  irons  to  be 
heated  by  a blow  torch  or  other  heating 
device,  sill  of  which  are  widely  used  by 
electricians  and  in  electrical  manufactur- 
ing and  utility  plants. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.** 

Associated  Engineers  Co.,  180  N.  Dear- 
born St.,  Chicago,  111.  “Feather- 
weight.** 

BELFRY  & CRAIGHEAD,  1526  Tribune 
Bldg.,  Chicago,  111.  “Everhor*  solder- 
ing iron,  a light,  self-contained,  easily 
operated  device  with  new  type  of 
burner  that  preheats  gas;  efficient  on 
light  or  heavy  work,  and  small  size 
permits  use  in  limited  space.  Uses 
only  %-pt.  of  gasoline  fuel  in  4 hrs.. 


“Everhot**  Soldering  Iron 

and  any  desired  temperature  can  be 
maintained.  Is  well  balanced,  and  has 
improved  needle  valve  which  eliminates 
trouble.  Can  be  used  as  a blow-torch 
by  removing  soldering  tip;  special  tips* 
furnished  for  special  purposes.  Length, 
16%  ins.;  weight.  2 lbs.  (See  torches, 
gasoline  and  kerosene.) — Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee.  Wis.  The  C-H  Soldering 


C-H  Soldering  Fixture 


Fixture  was  first  developed  to  facilitate 
the  soldering  of  cans,  but  numerous 
other  uses  have  also  been  found  for 
this  device.  The  fixture  consists  of  a 


pair  of  steel-clad,  mica-insulated  heat- 
ing units,  which  are  placed  on  eithei 
side  of  a piece  of  bar  copper  and 
gripped  between  two  iron  plates  form- 
ing a housing  for  the  heating  units. 
The  copper  bar  used  is  from  1**  to  1%** 
wide  and  %**  or  %"  thick.  The  two 
heating  units  work  independently  of 
each  other  and  may  be  removed  or  re- 
placed separately.  The  fixture  is  de- 
signed for  mounting  on  a bench.  See 
display  adv.  pages  1226-1230.— Adv. 

LANDERS,  FtRARY  & CLARK,  New 
Britain,  Conn.  “Universal.** 

Millers  Falls  Co.,  Millers  Falls.  Mass. 
“Millers  Falls.*’ 

Pacific  Metal  Works,  153-159  1st  St„  San 
Francisco,  Cal. 

Products  Corp.,  The,  Maywood,  111. 
“Ever-Hot.” 

SMITH  & McCRORKEN.  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Vulcan  Electric  Heating  Co..  107  W.  13th 
St.,  New  York,  N.  Y.  (Can  capping.) 

IRONSIDES. — Trade  name  for  power 
transmission  belting  manufactured  by  the 
Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,  Pa. 

IRONTON  ENGINE  CO.,  THE — Ironton, 
Ohio.  Manufacturer  of  storage  battery 
mine  locomotives.  Main  office  and  fac- 
tory, Ironton,  Ohio.  Branch  offices,  684 
Union  Arcade  Bldg..  Pittsburgh,  Pa.;  1360 
Old  Colony  Bldg.,  Chicago,  111.;  570  Gas 
& Electric  Bldg.,  Denver,  Colo.;  1108  Fay- 
ette National  Bank  Bldg.,  Lexington,  Ky.; 
Fidelity  Mutual  Bldg.,  Philadelphia.  Pa.; 
808  Post  St.,  Seattle,  Wash.;  Robson- 
Pritchard  Bldg.,  Huntington,  W.  Va. 

IRREVERSIBLE  CELL.— An  electrolytic 
cell  which  shows  no  back  electromotive 
force;  one  which  after  electrolysis  has  been 
performed  shows  no  disposition  or  ability 
to  act  as  a primary  cell  and  to  generate 
an  electromotive  force  in  the  opposite  di- 
rection to  the  previously  applied  electro- 
lyzing current.  "" 

IRVING  IRON  WORK^CO.— Long  Island 
City,  New  York,  N.  Y.  Manufacturer  of 
car  steps,  fireproof  shelving,  safety  treads, 
etc.  Business  established  1905.  President, 
W.  E.  Irving;  secretary  and  treasurer,  C. 
A.  Irving;  general  manager,  P.  L.  Price; 
sales  manager,  W.  H.  Lown. 

IRVINGTON. — Trade  name  for  insulating 
varnish,  cambric,  etc.,  manufactured  by 
the  Irvington  Varnish  & Insulator  Co., 
Irvington,  N.  J. 

IRVINGTON  VARNISH  A INSULATOR 

CO. — Irvington,  N.  J.  Manufacturer  of  in- 
sulating varnish,  cambric,  tape,  etc.  Busi- 
ness established  1905.  President,  O.  Hein- 
ricks;  vice-president  and  general  manager, 
Oswald  Dale;  secretary  and  treasurer,  D. 
F.  Burnett. 

IRV-O-SLOT. — Trade  name  for  insulat- 
ing materials  manufactured  by  the  Irving- 
ton Varnish  & Insulator  Co.,  Irvington, 
N.  J. 

I SCO. — Trade  name  for  lighting  fixtures 
manufactured  by  the  Incandescent  Supply 
Co.,  638  Liberty  Ave.*  Pittsburgh,  Pa. 

ISERT  CO.,  JOHN  H.— 213  S.  9th  St.. 
Louisville,  Ky.  Manufacturer  of  cutout 
boxes  and  iron  extension  bars.  President. 
John  H.  Isert;  vice-president,  M.  L.  Isert; 
secretary  and  treasurer,  Truman  Cooke. 


L T.  C.— Trade  name  for  storage  battery 
trucks  and  tractors  manufactured  by  the 

Truck/co..  THUofyko^- Ma^Ial°n  °f  C°™ 

C^telnsiectrteal** 
phia.  Pa’  19th  & HamIlton  st8-»  PhUadel- 

rtiinf^LO?S*"nTho  1088  ,n  an  etectrifal  con- 
ductor, circuit  or  machine  due  to  its  re- 
sistance. It  is  obtained  by  squaring  the 
♦ v. a1  -Yfw8  !n  amperes  and  multiplying 
fjTini?  resistance  in  ohms.  The  value  ob- 
tained Is  In  watts  and  represents  Dower 
converted  Into  heat.  This  loss  is  ££ 

Copper  toss.™**  t0  **  thG  copper  ,osa*  See 
ITS- IT. — Trade  name  for  electric  vni. 

tric^Co  by  the  Premier  Elec- 

SgoRl  3800’3810  Pavenswood  Ave.,  Chi- 
li ^;~TradP  name  for  lining  room 

lighting  unit  manufactured  by  the  Ivanhoc- 

Fncfi^  2VOrk8o,of  G*€neral  Electric  Co.,  5716 
Euclid  Ave.,  Cleveland,  Ohio. 

-iY^NHOE^ .-—-Trade  name  for  metal  re- 
flectors and  fittings  manufactured  by  the 

rt/a  of  General  Electric 

^o.,  5716  Euclid  Ave.,  Cleveland,  Ohio. 

WORKS  OF  GEN- 

Manufaeturer^of  ° lUumfo^ln^^gtosware' 
foot-candle  meters,  oscillographs,  lighting 

manager  wTmiJ™  AttlnSs.  Ctenera* 
M WW«  MIHor;  salea  manager,  J. 

EiicIMa^a  and  factory,  6716 

Luclid  Ave.,  Cleveland*  Ohio.  Branch  of- 

tST’t?  10LW-  40‘h  St..  New 

baah  Ave..  Chlcago?nili. ; “hlladelpWa,  'plu 

ureraHl^W?yS-  **••««*  and" 

SUIimS^n  ^8c’e  anT^oM^?: 

%&..C£Z-  y£T$  °Yfflc*8' <3?6th^- 

Sa-H-rs 

finSorH80^  Ma,n_offlce  and  factory,  Wal- 
lingford. Conn.  Branch  office  and  ware- 
house, 136  Pearl  St..  Boston.  Mass  sitoi 

v*  F*  Leibert  Co.,  66  W. 
Broadway,  New  York,  N.  Y. 

tJV,*LLLQHT,NQ  FIXTURE  CO.— 159-161 
Leonard  St.,  New  York,  N.  Y.  Manufac- 
turer of.  lighting  fixtures.  U ac 

WORKS,  ELLWOOD  — 
Philadelphia,  Pa.  Manufacturer  of  seam- 
less aluminum  and  steel  tubing  Soi« 
°w"er;Ellwood  Ivin.  Ibta  office  Ind  fac- 
tm*y.  Oak  Lane,  Philadelphia,  Pa  Branch 
office,  1503  Mailers  Bldg.,  Chicago,  111. 

RjX«?,T?,rade  name  ivory  tinted 

Regent  glassware  manufactured  by  the 

ConhBn^Eu^\A ^°rkS  °8peral  Electric 
LO.,  5716  Euclid  Ave*  Cleveland.  Ohio. 

rJ^hAtI«^BRS?*”~1508  ^airie  Ave.,  South 
Bend,  Ind.  Manufacturers  of  digging  and 

and  bars*  Business  estab- 
TShw  Part.nershlp’  W.  L.  I wan  apd 

£v“*  I^an-  Satoa  representatives,  Wm. 

Cht!^^  119  S*  Jefferson  St., 

snica*S*  ni  * W-  W.  Crandaii  Co.,  Nash- 
Tiil0’  T®n_n  ; E.  Coffin  Co.,  503  Dooly 
®*d&*Salt  Lake  City,  Utah;  Omer  Cox. 
San  FYancisco,  Cal. 


ISKO  CO„  THE.— 2525  Clyboum  Ave., 
Chicago,  111.  Manufacturer  of  electric  re- 
frigerating machines.  President  and  treas- 
urer, P.  L.  Coonley;  vice-president,  W.  R. 
Hill;  secretary,  S.  H.  Olmstead. 

I-T. — Trade  name  for  shipping  tags 
manufactured  by  the  International  Tag  Co., 
319-320  N.  Whipple  St..  Chicago.  111. 

ITALIO. — Trade  name  for  decorative  ef- 
fect of  illuminating  glassware  manufac- 
tured by  the  Eagle  Mfg.  Co..  Wellsburg. 
W.  Va. 


manufacliirai  by  the  Collyer  Insulate< 
Wire  Co.,  249  N.  Main  St.,  Pawtucket 


name  iur  iracK  anus  manu- 
factured by  the  Lowell  Wrench  Co.,  54 
Commercial  St.,  Worcester,  Mass. 


I XL.— Trade  name  for  cutting  pliers 
manufactured  by  the  O.  P.  Schriver  Co 
Cincinnati,  Ohio. 


iiBiuc  iur  l no  Lion  tape  manu- 
factured by  the  Westinghouse  Electric  A 
Mfg.  Co.,  East  Pittsburgh,  Pa. 
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JABLOCHKOFF  CELL.  — One  of  the 
early,  unsuccessful  attempts  to  convert  the 
chemical  energy  of  carbon  directly  into 
electrical  energry  by  consuming  it  in  a pri- 
mary cell. 

JACK-O  LANTERN.— r-Trade  name  for 
portable  lamp  manufactured  by  the  Lumi- 
nous Unit  Co.  Division  of  the  St.  Louis 
Brass  Mfg.  Co.,  2615  Washington  Ave.,  St. 
Louis,  Mo. 

JACK  STRAPS.— See  Straps,  linemen's 
safety. 

JACK  SWITCHES.— See  Switches,  tele- 
graph (button,  table  jack,  etc.). 

JACKS,  ARMATURE. — A type  of  Jack 
used  for  removing  an  armature  from  the 
motor  or  generator  frame.  As  the  arma- 
tures are  very  heavy  some  types  of  jacks 
are  mounted  on  trucks,  either  flat-wheeled 
for  general  use  or  flange -wheeled  for  haul- 
ing over  a track  system.  These  jacks  are 
sometimes  termed  armature  lifts. 

Manufacturers: 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa.  “Bar- 
rett." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore." 

JACKS,  AUTOMOBILE.— The  automobile 
jack  Is  used  to  raise  the  automobile  or 
electric  vehicle  or  truck  off  the  ground  to 
remove  wheels,  change  tires,  eta,  or  for 
giving  more  working  space  beneath  the  car 
when  making  repairs  on  the  motor  or  run- 
ning gear.  The  ordinary  general  purpose 
jack  has  one  lifting  rod  actuated  by  a screw 
or  gear  or  rack.  For  working  on  cars  in 
the  repair  shop  another  type  of  jack  Is 
sometimes  found  advantageous.  This  jack 
is  a small  lifting  frame  which  raises  the 
car  by  support  from  two  points  on  the  axle 
thereby  giving  greater  stability  to  the  car 
on  the  jack. 

Manufacturers: 

American  Chain  Co.,  Bridgeport,  Conn. 
“Weed." 

Arrow  Grip  Mfg.  Co.,  Inc.,  Glens  Falls, 
N.  T.  “Arrow  Grip." 

Buckeye  Jack  Mfg.  Co.,  The,  Alliance, 
Ohio. 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station).  Pittsburgh,  Pa.  “Bar- 
rett." 

Joyce-Cridland  Co.,  The,  Linden  Ave., 
Dayton,  Ohio.  “Joyce." 

Marion  Malleable  Iron  Works,  The,  Box 
568,  Marion,  Ind.  “Marion." 

Millers  Falls  Co..  Millers  Falls,  Mass. 
“Millers  Falls." 

Oliver  Mfg.  Co.,  326  S.  Desplaines  St., 
Chicago,  111.  “Peerless,"  “Oliver-Sam- 
• son." 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Templeton,  Kenly  & Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago,  111.  “Simplex." 

JACKS,  CABLE  REEL.— To  run  lead 
cable  * or  other  heavy  cable  off  the  reel  a 
strong  pipe  or  rod  is  put  through  the  cen- 
ter of  the  reel  and  the  reel  supported  by 
this  temporary  shaft  on  jacks  which  raise 
the  reel  and  act  as  bearing  supports  for 
the  rod.  There  are  a number  of  kinds  of 
reel  jacks,  but  all  consist  essentially  of  a 
broad  base  supporting  a jack,  usually  of  the 
screw  type,  the  head  of  the  Jack  being  pro- 
vided with  a bearing  for  the  rod  supporting 
the  reel. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y. 

Brocklen  Underground  Electrical  Mfg.  Co., 
Glenside,  Pa.  “Bee  Line." 

Buckeye  Jack  Mfg.  Co.,  The,  Alliance. 
Ohio. 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia. Pa. 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa. 

HALLETT  IRON  WORKS,  Harvey,  111. 
“Hallett."  (See  display  advertisement 
on  page  1254.) 


HERBST.  PAUL  W.,  Chicago,  III.  We 
make  standard  and  special  patterns. 
See  display  advertisement  on  page  1258. 
— Adv. 

Hobbs  Co.,  Clinton  E..  30-35  Pearl  St, 
Boston,  Mass.  “Green  Head." 

Kelly  Mfg.  Co.,  L.  J.,  307  N.  Pearl  St., 
Albany,  N.  Y.  “Kelly  Improved." 

Swett  Iron  Works,  A.  L.,  Medina,  N.  Y. 

Templeton,  Kenly  & Co.,  Ltd.,  1020  So. 
Central  Ave.,  Chicago,  111.  “Simplex." 

JACKS,  CAR. — Simple  and  compact  lift- 
ing machines  capable  of  being  carried  and 
operated  by  one  man  and  designed  to  easily 
lift  or  move  comparatively  large  weights. 
Nearly  always  of  the  lever  type,  and  fre- 
quently carried  on  cars  as  emergency 
equipment  to  be  ready  in  cases  of  derail- 
ment, etc.  These  jacks  are  usually  rated 
in  tons  lifting  capacity. 

Manufacturers: 

Buckeye  Jack  Mfg.  Co.,  The,  Alliance, 
Ohio.  “Buckeye." 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvi- 
dere  St.,  Sherbrooke,  Que.,  Can. 
“H.  & E." 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa. 

Joyce-Cridland  Co.,  The,  Linden  Ave., 
Dayton,  Ohio.  “Joyce." 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls." 

St.  Louis  Car  Co.,  8000  N.  Broadway,  St. 
Louis,  Mo. 

Templeton,  Kenly  & Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago,  111.  “Simplex." 

JACKS,  CAR-^T. — Powerful  and  com- 
pact machines  utflfeing  the  principles  of  the 
lever,  screw  or  hydraulic  pump;  often  ar- 
ranged for  operation  by  man  power.  They 
are  used  for  general  lifting  purposes  in  car 
pits  and  are  designed  usually  for  compara- 
tively high  lifts. 

Manufacturers: 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvi- 
dere  St.,  Sherbrooke,  Que.,  Can. 
“H.  & E." 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

Duff  Mfg.  Co..  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa. 

JACKS  FOR  PORTABLE  TELEPHONES. 
— These  jacks  do  not  differ  from  ordinary 
telephone  switchboard  jacks  in  construc- 
tion, but  merely  in  their  method  of  mount- 
ing and  utility.  They  are  used  principally 
in  stations  along  interurban,  electric  or 
other  railway  lines,  or  along  high-tension 
transmission  lines  to  permit  the  trainmen 
or  patrolmen  to  call  up  headquarters.  In- 
stead of  having  a telephone  installed  that 
might  be  tampered  with,  each  authorized 
person  is  provided  with  a small  portable 
telephone  and  a plug,  by  means  of  which 
the  connection  is  made  through  the  jack  to 
permit  conversation.  The  jacks  are  usually 
mounted  in  a protected  housing  of  somd 
sort  on  the  pole  line,  or  may  be  placed  in  a 
station. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago. 
111.  (See  display  advertisement  on  page 
1327.) 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stanley  & Patterson,  84  Hubert  St.,  New 
York,  N.  Y.  “DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co.f 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

JACKS,  LOCOMOTIVE  AND  OTHER 
HEAVY-DUTY. — These  jacks  are  very 
heavily  built  and  are  used  for  Jacking  up 
locomotives  and  very  heavy  machinery, 
such  as  motors,  generators,  transformers, 
etc.  Some  types  are  made  with  a ball- 
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bearing  screw,  or  with  an  automatic  lower- 
ing device  Instead  of  the  usual  trip  found 
on  ordinary  jacks  using  a rack  lifting  de- 
vice. 

Manufacturers: 

Buda  Co.,  The,  Harvey,  HI. 

Buckeye  Jack  Mfg.  Co.,  The,  Alliance, 
Ohio.  “Buckeye." 

Duff  Mfg.  Co..  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa.  “Bar- 
rett." 

Templeton,  Kenly  & Co.,  Ltd.,  1020  So. 
Central  Ave..  Chicago,  111.  “Simplex." 

JACKS,  POLE.— The  widening  of  high- 
ways or  streets,  and  the  straightening, 
grade  readjustment  and  paving  of  streets 
and  alleys  sometimes  makes  it  necessary  to 
shift  or  raise  a pole  line  several  feet  out 
of  the  existing  line,  while  at  the  same  time 
maintaining  service  over  the  line.  Onex 
method  of  accomplishing  this  is  to  dig  the 
new  hole  and  th6n  raise  the  pole  out  of  the 
ground  and  skid  it  on  a plank  to  the  new 
hole.  The  pole  is  lifted  out  of  the  ground 
by  a chain  wrapped  around  the  base,  the 
chain  being  pulled  upward  by  a pole  jack. 
The  pole  jack  is  similar  to  the  ordinary 
lift  jack  operating  the  lifting  rod  by  a 
rack,  but  has  a long  rod  to  give  a high 
lift  and  has  a guide  at  the  end  of  the  rod 
over  which  the  chain  passes  as  the  pole  if 
pulled  out  of  the.  ground.  It  Is  also  used 
for  straightening  poles  that  have  settled  oul 
of  line. 

Manufacturers: 

Joyce-Cridland  Co.,  The.  Linden  Ave., 
Dayton,  Ohio.  “Joyce." 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wls.  (See  display  advertisement  on 
page  1278.) 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Templeton,  Kenly  & Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago.  111.  “Simplex." 

JACKS,  SHORING  AND  CONSTRUC- 
TION.— A type  of  jack  used  largely  for 
raising  and  temporarily  supporting  heavy 
machinery  or  supporting  walls  In  recon- 
struction of  foundations  or  buildings.  It 
is  used  to  support  turbines,  reciprocating 
engines,  generators  and  motors  while  new 
foundations  are  placed  under  them  without 
interrupting  their  service.  It  Is  also  used 
In  rebuilding  and  otherwise  altering  power 
plants  and  substations  where  it  Is  of  im- 
portance that  the  service  of  the  station 
shall  not  be  interrupted  by  the  reconstruc- 
tion work;  for  instance,  In  rebuilding  walla 
resetting  boilers,  stacks,  pumps,  tanks,  etc. 

Manufacturers: 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station).  Pittsburgh,  Pa. 

Hobbs  Co..  Clinton  B..  30-35  Pearl  SU 
Boston.  Mass.  “Green  Head." 

Joyce-Cridland  Co.,  The,  Linden  Ave., 
Dayton,  Ohio.  “Joyce." 

Templeton,  Kenly  & Co..  Ltd.,  1020  S. 
Central  Ave.,  Chicago,  111.  “Simplex." 

JACKS,  TELEGRAPH  SWITCHBOARD. 
— Two  principal  types  of  Jacks  are  used  on 
telegraph  switchboards.  One  of  these  is 
very  similar  to  an  ordinary  telephone 
switchboard  jack,  sometimes  provided  for 
making  only  two  contacts,  the  tip  and 
sleeve,  and  in  other  cases  for  completing 
three  circuits,  the  tip,  ring  and  sleeve.  The 
other  form  of  Jack  is  older,  but  is  very 
widely  used.  This  is  of  the  spring  type  and 
is  used  with  a wedge-shaped  plug  having 
contacts  on  the  nonparallel  sides  of  the 
wedge.  The  contact  springs  of  the  Jack  are 
quite  broad  and  strong  enough  to  hold  the 
plug  in  place  when  inserted. 

Manufacturers: 

Morkrum  Co.,  1410  Wrightwood  Ave.,  Chi- 
cago, 111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau." 

JACKS,  TELEPHONE  SWITCHBOARD. 
— A line  terminal  for  quick  connection  and 
disconnection;  also  called  spring  jack.  It 
usually  has  a tip  spring  to  engage  the  tip 
of  the  plug,  a ring  spring  to  engage  the 
ring  of  the  plug,  and  a sleeve  (tube)  to  en- 
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gage  the  sleeve  of  the  plug.  Jacks  are 
given  several  names  depending  upon  their 
place  in  the  circuit  and  their  function.  A 
few  of  the  most  important  are  described 
below. 

Ancillary  Jack  and  Lamp.  In  order  to 
enable  manual  operators  to  help  each  other, 
the  ancillary  plan  gives  each  subscriber 
line  more  than  one  answering  jack  and 
lamp.  One  Is  before  the  operator  to  whom 
it  belongs  for  answering.  The  lamp  cap  is 
white.  The  others  (called  ancillary)  are 
before  other  operators — their  lamp  caps  are 
colored.  Therefore,  each  operator  has  two 
kinds  of  Jacks  and  lamps.  She  must  an- 
swer the  white  lamps  first,  then  if  free  she 
may  answer  the  others  and  thus  relieve 
the  load  on  the  other  operators. 

Answering  Jack.  The  switchboard  Jack 
associated  with  a line  lamp  and  attached 
to  a subscriber  line.  When  the  subscriber 
on  this  line  calls,  the  operator  (seeing  the 
line  lamp  lighted)  plugs  into  the  answering 
jack  to  answer  the  call. 

Jack-per-  Station.  An  arrangement  of 
multiple  jacks  on  a switchboard  using  one 
Jack  for  each  station  on  a party  line.  It 
is  used  to  relieve  the  operator  of  the  neces- 
sity of  choosing  ringing  current  to  select 
the  called  station.  For  a four-party  line 
there  will  be  four  jacks  in  each  multiple 
section,  hence  four  call  numbers. 

Multiple  Jack.  An  arrangement  of  jacks 
installed  in  multiple  in  a multiple  switch- 
board. See  switchboard,  telephone,  mul- 
tiple. 

Test  Jack.  A jack  used  for  testing  pur- 
poses. Each  automatic  switch  has  a test 
jack  to  enable  the  switchman  to  operate 
the  switch  to  reveal  its  condition. 

Twin  Jack.  A pair  of  jacks  mounted  so 
as  to  take  a twin  plug. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair.  N.  J.  "Amco." 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Couch  Co.,  Inc.,  S.  H..  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 

Mass. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal.’' 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO..  Adams  & Aberdeen  Sts..  Chicago, 
111.  (See  display  advertisement  on  page 
1827.) 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Liberty  Electric  Corp.,  Port  Chester. 
N.  Y. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stromberg- Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

JACKS,  TRACK. — A type  of  Jack  espe- 
cially adapted  to  gripping  railway  track  be- 
neath the  rail  and  lifting  the  track  and  ties 
several  inches.  It  is  also  commonly  used 
to  move  a track  out  of  its  original  line 
several  Inches  at  a time  by  raising  the 
track  and  ties  and  pushing  the  track  oft 
the  Jack  in  the  direction  in  which  the  track 
is  being  moved. 

Manufacturers: 

Buckeye  Jack  Mfg.  Co.,  The,  Alliance, 
Ohio.  "Buckeye.” 

Buda  Co..  The,  Harvey,  III. 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa.  "Bar- 
rett.” 

Swett  Iron  Works,  A.  L.,  Medina,  N.  Y. 

Templeton,  Kenly  & Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago,  111.  "Simplex.” 

JACKS,  WRECKING.  — Simple  and 
powerful  portable  machines  designed  so 
that  man  power  can  lift  or  move  very  large 
weights.  They  are  of  several  types:  lever, 
screw,  gear-driven  or  hydraulic  pump,  and 
usually  of  high  rating  In  lifting  capacity. 
For  wrecking  work  an  assortment  of  jacks 
having  various  lifting  capacities  and 
heights  of  lifts  is  desirable,  especially  when 
carried  on  a wrecking  car. 

Manufacturers: 

Buda  Co.,  The,  Harvey,  111. 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvl- 
dere  St.,  Sherbrooke,  Que.,  Can. 
"H.  & E ” 

Duff  Mfg.  Co.,  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa.  "Bar- 
rett.” 


Joyce -Cridland  Co.,  The,  Linden  Ave., 
Dayton,  Ohio.  "Joyce.” 

Templeton.  Kenly  & Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago.  111.  "Simplex.” 

JACKSON. — Trade  name  for  automatic 
chucking  machines  manufactured  by  the 
Long-Henkel  Mfg.  Co.,  S.  W.  Cor.  3rd  & 
Buttonwood  Sts.,  Reading,  Pa/ 

JACKSON  IRON  WORKS,  INC.,  BYRON. 
— San  Francisco,  Cal.  Manufacturer  of 
centrifugal  and  turbine  pumps.  Business 
established  1858.  Main  office,  410  Sharon 
Bldg.,  San  Francisco,  Cal.  Factory,  West 
Berkeley,  Cal.  Branch  offices,  Los  Angeles, 
Visalia,  San  Jose,  Cal.;  Salt  Lake  City, 
Utah;  Portland,  Ore.;  Bakersfield,  Ore. 

JACQUES  CELL. — An  attempt  to  con- 
vert the  chemical  energy  of  carbon  directly 
Into  electrical  energy  by  consuming  the 
carbon  in  a primary  cell. 

JAEGER  CO„  H.  J.— 280  Park  Ave.,  Wee- 
hawken,  N.  J.  Manufacturer  of  automobile 
headlights,  spotlights,  lamps  and  nitrogen 
lamps.  Business  established  1912.  Presi- 
dent, Herman  J.  Jaeger;  vice-president,  L. 
A.  De  Rosa;  secretary  and  sales  manager, 
R.  H.  Herschman;  treasurer,  M.  J.  Jaeger; 
general  manager,  H.  J.  Jaeger.  Sales  rep- 
resentatives, C.  H.  Wallis  Co.,  St.  Louis, 
*Mo.;  Faucett-Huston  Co.,  Chattanooga, 
Tenn.;  Wright  & Lacy,  San  Francisco,  Cal. 

JAEHNIG  GAS  FIXTURE  CO.,  INC.— 
221-223  13th  Ave.,  Newark,  N.  J.  Manu- 
facturer of  lighting  fixtures. 

JAGABI. — Trade  name  for  tubular  rheo- 
stats and  hand  tachometers  manufactured 
by  James  G.  Biddle.  1211-13  Arch  St.. 
Philadelphia,  Pa. 

JAICE  CELL. — An  electrolytic  cell  for 
the  production  of  alkali  and  chlorine  from 
brine  solution,  in  which  the  circulation  of 
the  mercury  cathode  is  maintained  by  the 
use  of  compressed  air. 

JAMES  MFG.  CO.f  D.  O.— 1120  W.  Mon- 
roe St.,  Chicago,  111.  Manufacturer  of 
gear  8.  President  and  treasurer,  D.  O. 
James;  vice-president,  H.  O.  James;  secre- 
tary, A.  James;  general  manager,  A.  J. 
Scovil. 

J & B. — Trade  name  for  Ignition  coils, 
commutators,  carbon  brushes,  bushing  tools, 
and  ignition  timers  manufactured  by  the 
J & B Mfg.  Co.,  65  Eagle  St.,  Pittsfield. 
Mass. 

J & B MFG.  CO.— 65  Eagle  St..  Pittsfield. 
Mass.  Manufacturer  of  Ignition  colls  and 
timers,  commutators,  carbon  brushes,  bush- 
ing tools,  etc.  Business  established  1912. 
President,  Edward  B.  Jacobson;  vice-pres- 
ident and  sales  manager,  Floyd  A.  Knight; 
secretary,  treasurer  and  general  manager, 
George  H.  Southerd,  Jr. 

JANETTE  MFG.  CO.— 556  W.  Monroe 
St.,  Chicago,  111.  Manufacturer  of  motors,' 
motor-generators,  electric  grinders  and  air 
compressors.  Business  established  1910. 
President  and  treasurer,  John  T.  Janette; 
vice-president,  E.  A.  Monast;  secretary,  and 
general  manager,  A.  E.  K1  under.  Sales 
representative,  D.  W.  Smith,  149  Broadway, 
N.  Y. 

JANNEY. — Trade  name  for  electrically 
operated  flotation  machinery  manufactured 
by  the  Stlmpson  Equipment  Co.,  Felt  Bldg., 
Salt  Lake  City,  Utah. 

JANSEN  CLOCK  CO.,  F.  W.— Chicago, 
111.  Manufacturer  of  electric  alarm  clocks. 
President,  treasurer  and  general  manager, 
F.  W.  Jansen;  vice-president,  R.  Jansen; 
secretary,  M.  Jansen.  Main  office,  215  W. 
Randolph  St..  Chicago,  111.  Branch  office, 
149  Church  St.,  New  York.  N.  Y. 

JANTZ  & LEIST  ELECTRIC  CO.— West- 
ern Ave.  & York  St.,  Cincinnati,  Ohio. 
Manufacturer  of  electric  motors  and  gen- 
erators. Business  established  1897.  Part- 
nership, O.  W.  Jantz  and  William  Lelst. 

JAPANNING  OVENS.— See  Ovens,  elec- 
tric, enameling  and  japanning. 

JAPANS,  ASPHALTIC,  ETC,— Japan  Is 
used  to  finish  many  metal  products  and 
serves  both  as  a protection  against  corro- 
sion and  as  a decorative  covering.  Many 
japans  have  an  asphaltic  base  and  are 
black  in  color;  when  dry  they  have  a hard 
surface  and  good  luster.  Japans  are  made 
which  dry  in  air  and  others  require  baking; 
those  that  are  baked  or  require  the  longest 
time  to  dry  generally  give  the  most  durable 
finish.  Many  electrical  appliances  and 
products  have  a japan  finish,  such  as  fans, 
telephones,  bell  and  relay  box  covers,  many 
electric  vehicles,  etc. 


Manufacturers: 

American  Di- Electrics,  Ltd.,  71-75  W. 
Broadway,  New  York,  N.  Y. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Billings-Chapin  Co.,  The.  1153  E.  40th 
St.,  Cleveland,  Ohio. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

HILO  VARNISH  CORP..  1 Gerry  St.. 
Brooklyn,  N.  Y.  "Hilo  926"  (rubber, 
baking).  A dense  black  japan  which 
gives  a rich  dull  rubber-like  finish. 
Covers  well  In  a very  thin  coat;  ad- 
heres tenaciously  to  brass  and  to  die 
castings.  It  will  stand  drawing. — "Hilo 
928”  (dull  rubber,  baking).  Gives  a 
rich  dull  rubber  finish.  The  film  is 
tough,  elastic  and  durable.  For  use  on 
telephone  Instruments,  automobile 
switch  panels,  wood  handles,  etc.  It 
does  not  rub  to  a gloss. — "Hilo  934” 
(finishing,  black,  baking).  This  repre- 
sents the  highest  grade  of  black  baking 
japan.  Contains  no  pigment;  produces 
a hard,  tough,  durable  and  highly  lus- 
trous finish.  It  Is  particularly  suited 
for  use  on  small  motor  casings.  Work 
finished  with  "934”  can  be  machined 
without  dulling  the'  finish.— "Hilo  943” 
(black,  baking).  A clear  Japan  con- 
taining no  pigment;  it  bakes  with  a 
jet-black  durable  film.  For  use  on  work 
that  can  be  baked  at  350°  F.  or  over. 
An  excellent  japan  for  core  plates, 
heavy  castings,  conduit  fittings,  switch 
panel  boxes,  etc.  Also  see  advertise- 
ment on  page  1318. — Adv. 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  "Inco  Products.”  (See  dis- 
play advertisement  on  page  1320.) 

Standard  Asphalt  & Refining  Co.,  208  S. 
LaSalle  St.,  Chicago,  111.  "Sarco." 

JAPANS,  WATER.— Baking  Japan,  as  it 
Is  ordinarily  used  in  industry,  consists  of  a 
base  and  solvent.  The  solvents  in  common 
use  are  naptha,  benzine,  kerosene,  turpen- 
tine and  similar  products.  The  use  of  such 
solvents  entails  a considerable  fire  risk, 
especially  in  the  oven  in  which . the 
japanned  materials  are  baked.  To  elimi- 
nate this  fire  risk  "water  japan”  was  de- 
veloped. This  consists  of  an  emulsion  of 
Japan  base  in  water.  There  are  two  meth- 
ods of  applying  this  emulsion:  the  "elec- 
tric dip”  for  small  odd  Jobs  and  the  "hot 
dip”  for  large  quantities.  In  the  first 
method  the  water  japan  is  put  in  an  iron 
tank  which  is  connected  to  the  negative 
terminal  of  a d-c.  circuit;  the  metal  to  be 
coated  is  connected  to  the  positive  terminal 
of  the  circuit.  Since  the  globules  of  base 
in  the  water  carry  negative  charges,  the 
base  will  be  deposited  on  the  positively 
charged  metal,  so  that  this  is  covered  with 
a thin,  adherent  film  of  japan  base  free 
from  solvent.  In  the  second  method  the 
metal  to  be  japanned  is  placed  in  wire 
baskets  and  heated  in  an  oven  to  about  600° 
F. ; it  is  then  cooled  to  about  400°  F.,  and 
quickly  plunged  into  the  cold  water  japan. 
The  japan  base  leaves  the  water  and  col- 
lects in  a firm  film  on  the  surface  of  the 
metal. 

JARS,  BATTERY,  GLASS.— Battery  Jars 
must  be  acid  and  chemical  resisting.  Glass 
was  one  of  the  first  materials  which  was 
found  satisfactory  for  this  use  and  was 
used  on  almost  all  the  old  types  of  pri- 
mary cells.  The  jars  were  either  cylindrical 
or  of  square  cross-section  with  a circular 
top.  Glass  jars  are  also  used  for  storage 
or  secondary  cells,  but  due  to  their  weak- 
ness are  used  only  in  the  smaller  sizes  and 
where  the  Jars  are  not  subject  to  vibration 
or  shock,  as  in  small  lighting  plants,  fire- 
alarm  systems,  testing  laboratories,  small 
telephone  or  telegraph  exchanges,  etc. 
The  storage-battery  Jars  are  usually  rec- 
tangular in  cross-section  but  rounded  at 
all  comers  to  avoid  internal  strains  in  the 
glass. 

Manufacturers: 

Electric  Storage  Battery  Co.,  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 

Gayner  Glass  Works,  Salem,  N.  J. 

Swanlite  Co.,  300  10th  St.,  S.,  Minneapolis. 
Minn. 

JARS,  BATTERY,  RUBBER.— This  typo 
of  Jar  is  used  for  all  storage  batteries  for 
automotive  machines.  The  vibration  and 
shock?  to  which  batteries  for  that  purpose 
are  subject  makes  the  employment  of  a 
material  such  as  hard  rubber  a necessity. 
The  jars  are  usually  rectangular  in  cross- 
section  and  have  a pair  of  bridges  molded 
across  the  'base  for  supporting  the  battery 
plates  They  are  made  in  various  sizes  for 
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use  in  electric  trucks,  electric  passenger 
vehicles,  industrial  trucks,  automobile 
starting,  lighting  and  ignition  systems, 
tractors,  etc.  Rubber  jars  are  also  used 
for  storage  cells  employed  in  other  port- 
able service  and  occasionally  for  cells  used 
in  stationary  work,  as  in  small  farm  light- 
ing plants. 

Manufacturers: 

Ashbrook  Electric  Co.,  4111  Ravenswood 
Ave.,  Chicago,  111.  “Ashbrook.” 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  “C.  & D.” 

Champion  Storage  Battery  Corp.,  193 
Church  St.,  Poughkeepsie,  N.  Y. 
•‘Champion.’' 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Electric  Storage  Battery  Co.,  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 

Luzerne  Rubber  Co.,  The,  Trenton,  N.  J. 

Siemon  Hard  Rubber  Corp.,  The,  State 
St.,  Bridgeport,  Conn. 

Standard  Battery  Mfg.  Co.,  1101-3-5  N. 
Main  St.,  Fort  Worth,  Tex. 

Stokes  Rubber  Co.,  Joseph,  Trenton,  N.  J. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St.,  New  York,  N.  Y. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  Storage 
battery  jars,  made  of  highest  grade 
specially  compounded  rubber.  The 
“Inco”  brand  Jar  is  the  standard  * for 
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many  types  of  batteries  including  auto- 
mobile starting  and  lighting,  and  elec- 
tric vehicle  batteries.  The  “India” 
brand  jar  is  exceptionally  high  grade, 
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and  constructed  to  meet  Government 
specifications.  It  renders  satisfactory 
service  under  the  most  exacting  condi- 
tions. “62 -B”  brand  jars  are  as  solid 
and  tough  as  it  is  possible  to  make 
hard  rubber.  Their  construction  will 
easily  withstand  any  known  battery 
service  condition. — Adv. 

JARS,  HYDROMETER.— When  a simple 
hydrometer  Is  used  that  is  not  of  the  sy- 
ringe type,  it  is  necessary  to  pour  the  li- 
quid to  be  tested  into  a tall,  narrow  glass 
Jar,  so  that  the  observation  may  be  easily 
made.  Such  jars  usually  have  a slightly 
enlarged  base  to  give  them  stability  and 
are  made  of  clear  glass  of  a diameter 
about  1%  Ins.  and  a height  of  9 to  12  ins. 

Manufacturers: 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Globe  ChemieaLCo.,  727  Ridgeway  Ave.. 
Cincinnati,  Onto. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St..  New  York.  N.  Y. 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 

JAR8,  LEYDEN.— See  Leyden  Jars. 


JASCO. — Trade  name  for  farm  lighting 
and  power  plants  and  motor-generators 
manufactured  by  Julius  Andrae  & Sons  Co., 
Broadway  & Michigan  Sts.,  Milwaukee. 
Wis. 

J C. — Trade  name  for  telegraph  repeat- 
ers manufactured  by  the  Jester-Cooper  Co., 
Houston,  Texas. 

J.  C.  P. — Trade  name  for  conduit  caps 
manufactured  by  the  C.  & P.  Electric 
Works,  Inc.,  92  Hayden  St.,  Springfield, 
Mass. 

J.  C.  P.  CAPLETS. — Trade  name  for 
conduit  fittings  manufactured  by  James  C. 
Phelps,  Springfield,  Mass. 

J-D. — Trade  name  for  steel  lighting  re- 
flectors manufactured  by  the  John  Dunlap 
Co.,  Carnegie,  Pa. 

J.D. — Trade  name  for  porcelain  suspen- 
sion and  post  type  insulators  manufac- 
tured by  the  Jeffery -Dewitt  Insulator  Co., 
701  1st  National  Bank  Bldg.,  Huntington, 
W.  „Va. 

JEANDRON,  W.  J.— New  York,  N.  Y. 
Manufacturer  of  carbon  brushes.  Main  of- 
fice, 229  Fulton  St.,  New  York,  N.  Y. 
Branch  office,  634  Wabash  Bldg.,  Pitts- 
burgh Pa. 

JEANETTE  SHADE  & NOVELTY  CO.— 
Jeanette,  Pa.  Manufacturer  of  illuminat- 
ing glassware.  President,  Thomas  R. 
Crock. 

JEANNIN  ELECTRIC  CO.,  THE.— 110 
11th  fct.,  Toledo,  Ohio.  Manufacturer  of 
repulsion- induction  motors.  Business  es- 
tablished 1919.  President,  treasurer  and 
general  manager,  C.  H.  Clement;  vice- 
president,  H.  W.  Jeannin;  secretary,  M.  C. 
Seeley. 

JEFFERSON.— Trade  name  for  pipe 
unibns  manufactured  by  the  Jefferson 
Union  Co.,  Lexington,  Mass. 

JEFFERSON  ELECTRIC  MFG.  CO.- 
426-430  S.  Green  St.,  Chicago,  111.  Manu- 
facturer of  automotive  equipment  electri- 
cal specialties.  Business  established  1915 
President  and  general  manager,  J.  A.  Ben 
nan;  \ ice-president,  F.  L.  Hemsleger;  sec- 
retary and  sales  manager,  A.  R.  Johnson; 
treasurer,  J.  C.  Daley. 

JEFFERSON  GLASS  CO.,  THE.— Fol 
lansbee,  W.  Va.  Manufacturer  of  illumi- 
nating glassware,  portable  lamps,  etc. 
Business  established  1907.  President  and 
treasurer,  C.  H.  Blumenauer;  vice-presi- 
dent, C.  B.  Roberts;  secretary  and  sales 
manager,  L.  O.  Griffith;  general  manager, 
A.  B.  Megraw.  Main  office  And  factory, 
Follansbee,  W.  Va.  Branch  office,  5 Wa- 
bash Ave.,  Chicago,  111.  Sales  representa- 
tives, Lighting  Studios,  220  W.  42nd  St., 
New  York.  N.  Y.;  Frederick  Skelton,  200 
5th  Ave.,  New  York,  N.  Y.;  H.  S.  Bokke, 
122  W.  Baltimore  St.,  Baltimore,  Md.;  S.  E. 
Wiedemer,  5822  Central  St.,  Kansas  City, 
Mo. 

JEFFERSON  UNION  CO.— Lexington, 
Mass.*  Manufacturer  of  pipe  unions. 

JEFFERY-DEWITT  INSULATOR  CO.— 
701  1st  National  Bank  Bldg.,  Huntington, 
VV.  Va.  Manufacturer  of  porcelain  and 
strain  insulators.  Business  established 
1915.  President,  Dr.  J.  A.  Jeffery;  vice- 
president,  B.  A.  Jeffery ; secretary  and 
treasurer,  M.  C.  Dewitt;  acting  manager, 
W.  D A.  Peaslee. 

JET  FREY  MFG.  CO.— Columbus,  Ohio. 
Manufacturer  of  electric  coal  mining  ma- 
chinery, locomoTives,  elevating,  conveying 
and  crushing  machines.  Business  estab- 
lished 1877.  President,  J.  A.  Jeffrey;  vice- 
presidents,  J.  W.  Jeffrey,  S#  B.  Belden,  R. 
H.  Jeffrey;  secretary  and  treasurer,  C.  W. 
Mille. ; general  manager,  Robert  H.  Jeffrey; 
sales  manager  (Mining  Dept.),  J.  H. 
Flory;  sales  manager  (Material  Handling 
Dept  »,  J.  G.  Ogden.  Main  office  and  fac- 
tory, 1st  Ave.  & 4th  St..  Columbus,  Ohio. 
Branch  offices,  Brown -Marx  Bldg.,  Bir- 
mingham, Ala.;  1858  McCormick  Bldg.,  Chi- 
cago, 111.;  421  U.  S.  National  Bank  Bldg., 
Denver,  Colo.;  Western  Indemnity  Bldg., 
Dallas,  Tex.;  Middlesboro,  Ky. ; M & M 
Bldg.  Milwaukee,  Wis.;  50  Dey  St.,  New 
York,  N.  Y.;  437  Leader-News  Bldg.,  Cleve- 
land, Ohio;  516  Union  National  Bank  Bldg., 
Scranton,  Pa.;  1126  Real  Estate  Trust  Bldg., 
Philadelphia,  Pa.;  Farmers  Bank  Bldg.. 
Pittsburgh,  Pa.;  Marine  Trust  Bldg.,  Buf- 
falo, N.  Y.;  Railway  Exchange  Bldg.,  St. 
Louis.  Mo.;  456  Book  Bldg.,  Detroit,  Mich.; 
439  Herman  St.,  W„  Los  Angeles,  Cal.; 
Montreal,  Que.,  Can. 

JENARCO. — Trade  name  for  sheet  pack- 
ing manufactured  by  the  Jenkins  Bros., 
133  N.  7th  St.,  Philadelphia,  Pa. 

JENKINS  BROS. — Philadelphia,  Pa.  Man- 
ufacturers of  valves,  packing  and  rubber 


specialties.  Business  established  1864. 
President,  Farnham  Yardley;  vice-presi- 
dent, Frank  T„  Swain;  secretary,  W.  Byron 
Rufe;  treasurer,  A.  Eugene  Brady.  Main 
office,  133  N.  7th  St.,  Philadelphia,  Pa 
Branch  offices,  80  White  St.,  New  York, 
N.  Y. . 521  Atlantic  Ave.,  Boston,  Mass.; 
300  W Lake  St.,  Chicago,  111. 

JERSEY. — Trade  name  for  motor-driven 
ice-cream  freezers  manufactured  by  the 
Taylor  Bros.  Churn  & Mfg.  Co.,  2951  N. 
Market  St.,  St.  Louis,  Mo. 

JE&TER.COOPER  CO.— Houston,  Tex. 
Manufacturer  of  telegraph  repeaters.  A.  T. 
Jester,  owner. 

JET  CONDENSER. — A type  of  condenser 
m which  the  exhaust  steam  meets  a jet  or 
spray  of  water  and  is  condensed.  See  Con- 
densers, exhaust  steam. 

JEWEL. — Trade  name  for  polishing 
wheels  manufactured  by  the  Eastern  Felt 
Co.,  Winchester,  Mass. 

JEWEL. — Trade  name  for  grease  cups 
manufactured  by  the  Lukenheimer  Co., 
Cincinnati,  Ohio. 

JEWEL  ELECTRIC  A MFG.  CO. — 546  N. 
Broadway,  Chicago,  111.  Manufacturer  of 
eioctric  dishwashers  and  fountains. 

JEWELL. — Trade  name  for  electrical 
measuring  instruments  manufactured  by 
the  Jewell  Electrical  Instrument  Co.,  1660 
Walnut  St.,  Chicago,  111. 

JEWELL.— Trade  name  for  water  filters 
manufactured  by  the  New  York  Continental 
Jewell  Filtration  Co.,  E.  Centre  St.,  Nutley, 

N.  J. 

JEWELL  BELTING  CO.— Hartford,  Conn. 
M -inufucturer  of  power  transmission  belt- 
ing. Business  established  1770.  Main  office 
and  lactory,  Hartford,  Conn.  Branch 
offices  2837  S.  LaSalle  St.,  Chicago.  111.;  2 
Rector  St.,  New  York,  N.  Y. 

JEWELL  CHROME,  JEWELL  DIVER, 
JEWELL  KING  PH  I UP.— Trade  names 
for  power  transmission  belting  manufac- 
tured by  the  Jewell  Belting  Co..  Hartford, 
Conn. 

JEWELL  ELECTRIC  CO.,  THE.— Mun- 
sey  Bldg.,  Baltimore.  Md.  Manufacturer 
of  electric  control  devices.  Business  es- 
tablished 1911.  President,  J.  C.  M.  Lucas; 
treasurer,  H.  P.  Lucas;  general  manager, 
C.  Jewell. 

JEWELL  ELECTRICAL  INSTRUMENT 

CO.— 1650  Walnut  St.,  Chicago.  111.  Manu- 
facturer of  electrical  measuring  instru- 
ments. Business  established  1903.  President, 

O.  Simpson;  secretary  and  treasurer.  R. 
Simpson:  sales  manager,  J.  T.  Keeney. 
S^les  representatives,  B.  B.  Baseler,  1716 
Sansom  St..  Philadelphia,  Pa.;  H.  C.  Big- 
lin.  29  Poplar  St.,  Atlanta,  Ga. ; Electrical 
Specialty  Co.,  326  State  St..  Detroit,  Mich.; 
C.  B Fall  Co.  Railway  Exchange  Bldg.. 
St.  Louis,  Mo.;  C.  F.  Henderson,  Call  Bldg., 
San  hTancisco,  Cal. : Howard  & Geeseka. 
Plymouth  Bldg.,  Minneapolis,  Minn.;  More 
Electric  Co.,  Gas  & Electric  Bldg.,  Denver. 
Colo.;  Nixon-Kimmel  Co.,  167  S.  Wall  St., 
Spokai.e,  Wash.;  Verne  W.  Shear  Co.,  1422 
W.  29ih  St.,  Cleveland,  Akron,  Youngstown. 
Ohio;  Burton  R.  Stare  Co..  325  Yesler  Way. 
Seattle.  Wash. ; O.  E.  Thomas  Co.,  406 
American  Bank  Bldg.,  Los  Angeles,  Cal.: 
Superior  Engineering  Co.,  332  3rd  Ave.. 
Pittsburgh,  Pa.;  J-B  Engineering  Sales  Co., 
Hartford.  Conn.;  Filer-Smith  Machinery 
Co.,  703  Confederation  Life  Bldg..  Winnipeg. 
Man.,  Can.;  Frank  T.  Groome.  1710  Royal 
Bank  Bldg.,  Toronto,  Ont.,  Can. 

JEWELS,  INSTRUMENT.  — Electrical 
measuring  instruments  usually  have  their 
movable  elements  mounted  on  jewel  bear- 
ings. The  sapphire  is  the  jewel  mostly 
used  for  this  purpose.  See  Bearings,  Jewel, 
for  instruments. 

JEWELS,  SPECTACULAR  LIGHTING. 
— These  jewels  are  highly  polished  cut 
glass  and  cut  into  many  prismatic  forms. 
When  they  are  studded  in  walls,  plates, 
etc.,  they  are  sometimes  given  a paste 
backing  to  Increase  the  reflection  from 
their  faces.  They  are  used  In  special  ex- 
terior lighting  of  towers  and  buildings, 
spectacular  lighting  in  expositions,  amuse- 
ment parks,  municipal  festivals  and  similar 
occasions.  When  high-intensity  beams  of 
colored  or  clear  light  are  played  upon  them 
the  glitter  of  the  light  from  their  pol- 
ished faces  and  the  prismatic  color  effects 
produced  by  thel-  cutting  gives  a pleasing 
spectacular  effect. 

Manufacturers: 

Pryibil  Machine  Cb..  P.,  612-624  W.  41st 
St.,  New  York,  N.  Y.  “Crescent,** 
“Porter.** 

Wallace  & Co.,  J.  D.,  1401-17  Jackson 
Blvd.,  Chicago,  111. 
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JIB  CRANES.  ELECTRIC.— See  Cranes, 
electric,  miscellaneous. 

JIFFY. — Trade  name  for  current  tap  and 
twin  socket  manufactured  by  the  Esler 
Electric  Mfg.  Co.,  Delphi  & Western  Aves.. 
Marion*  Ind. 

'JIFFY. — Trade  name  for  adjustable  cut- 
ters, loom  clamps  and  other  labor-saving 
devices  distributed  by  Paul  W.  Koch  & 
Co..  19  S.  Wells  St.,  Chicago,  111. 

JIFFY. — Trade  name  for  box  and  cabinet 
cutter  manufactured  by  the  Universal  Tool 
ft  Appliance  Co.,  373  Broadway,  Milwau- 
kee, Wis.  (Exclusive  distributor,  Paul  W. 
Koch  ft  CO.,  19  S.  Wells  St.,  Chicago,  HI.) 

JIFFY. — Trade  name  for  porcelain  knobs 
manufactured  by  the  Trenton  Porcelain 
Co.,  803  E.  State  St..  Trenton,  N.  J. 

JIFFY. — Trade  name  for  bowl  hangers 
manufactured  by  the  J.  H.  White  Mfg.  Co., 
Ill  N.  3rd  St..  Brooklyn.  N.  Y. 

J-M. — Trade  name  for  fire  extinguishers, 
etc.,  manufactured  by  Johns-Manville,  Inc., 
Madison  Ave.  ft  41st  St.,  New  York,  N.  Y. 

JOBBERS,  ELECTRICAL.— See  Jobbing 
and  jobbers  of  electrical  supplies. 

JOBBING  AND  JOBBERS  OF  ELEC- 
TRICAL SUPPLIES.— The  electrical  sup- 
ply jobber,  like  any  other  kind  of  jobber, 
is  an  outgrowth  of  an  economic  condition 
through  which  it  has  been  proved  that  cer- 
tain manufacturers  desiring  national  dis- 
tribution of  their  products  cannot  attain 
such  at  as  low  a sales  cost  as  a selected 
group  of  wholesale  distributors  who  in- 
tensively “cover”  comparatively  small 
areas;  nor  can  they  maintain  a sales  force 
large  enough  to  cover  a territory  equiva- 
lent to  that  reached  by  their  jobbers  at  as 
reasonable  an  expense,  nor  assume  the 
multitude  of  credit  risks,  nor  carry  over 
to  the  retail  dealer  that  intimate,  personal 
touch  possible  to  be  obtained  by  the  jobber. 

These  and  other  similar  truths  having 
been  recognized,  the  electrical  supply  job- 
ber came  into  existence  soon  after  the  in- 
ception of  the  industry,  though  it  was  not 
until  some  years  later  when  electrical  ap- 
paratus was  more  fully  developed,  current 
generated  cheaply  and  the  public  became 
imbued  with  the  advantages  of  the  uses  of 
electricity,  that  his  business  began  to  ac- 
quire its  present  rate  of  rapid  growth. 

Since,  in  most  instances,  the  jobber  can 
distribute  electrical  wares  and  supplies 
through  the  dealer  to  the  public  at  a lower 
cost  than  the  manufacturer  direct,  it  nat- 
urally follows  that  the  jobber  is  an  eco- 
nomic necessity,  for  nearly  every,  human 
being  wants  or  needs  to  buy  at  as  low  a 
price  as  possible.  Thus  has  wide,  econom- 
ical and  satisfactory  distribution  of  elec- 
trical supplies  been  attained  and  the 
justification  of  the  jobbing  business  estab- 
lished. 

Development  and  Status.  Electrical  sup- 
ply Jobbing  (or  wholesaler  distribution)  is 
a business  a little  over  40  years  old,  the 
inception  of  this  branch  of  the  industry 
dating  back  to  the  year  1880  when  the  L. 
G.  Tillotson  Co.  started  in  business  in  New 
York  City  jobbing  telegraph  and  telephone 
supplies  and  instruments;  while  the  Elec- 
trical Supply  Co.  of  Chicago,  operated  by 
P.  S.  Terry,  marks  the  introduction  of  the 
electrical  jobber  in  the  west. 

From  1880  to  1895  a number  of  electrical 
jobbing  houses  started  and  then  failed, 
some  of  which  though  still  survive.  Sta- 
tistics seem  to  indicate,  however,  that  the 
progress  of  the  electrical  supply  jobbing 
field  gained  greater  momentum  between 
1895  and  1900,  during  which  period  a large 
share  of  the  jobbing  Institutions,  operat- 
ing today,  were  started. 

Since  the  inauguration  of  this  branch  of 
the  Industry,  upwards  of  500  electrical 
concerns  performing  one  or  more  of  the 
functions  of  a Jobber  or  wholesaler  have 
come  into  existence,  while  there  are  ap- 
proximately 300  hardware  Jobbers  operat- 
ing electrical  departments.  Many  drug, 
mill  and  mine  supply  jobbers  also  operate 
electrical  departments. 

It  has  been  estimated  that  in  the  year 
1920  the  aggregate  business  of  the  electrical 
jobbers  in  the  United  States  amounted  to 
between  3400,000,000  and  $425,000,000.  mak- 
ing the  average  business  done  by  the  Job- 
ber between  $800,000  and  $850,000,  though 
some  of  the  larger*  electrical  Jobbers  (ex- 
cluding the  Western  Electric  Co.)  do  a 
business  of  between  $10,000,000  and  $15,- 
000,000  a year.  Hardware  jobbers,  too, 
have  been  coming  to  the  fore  of  late,  some 
having  done  an  electrical  supply  business 
of  from  $1,000,000  to  $2,000,000  per  year. 

Between  30  and  35  jobbers  throughout  the 
country  operate  branch  houses.  In  most 
cases  these  branches  function  as  separate 


organizations,  but  report  to  and  handle  the 
same  lines  as  the  parent  house.  The 
largest  such  jobber  has  45  branch  houses, 
at  least  one  of  which  is  in  nearly  every 
state  in  the  union. 

It  has  been  estimated  that  the  electrical 
jobber,  figuring  on  normal  years,  doubles 
his  business  every  five  years,  thus  making 
the  average  yearly  increase  20%,  though 
during  the  two  years  of  the  World  War 
some  jobbers  doubled  their  business. 

There  are  no  authentic  figures,  showing 
the  capital  investment  in  the  electrical  sup- 
ply jobbing  field,  but  a sane  estimate  * 
would  place  it  at  $75,000,000  or  a trifle  less. 

in  1897  the  first  electrical  supply  jobbers' 
association  was  formed  and  between  that 
year  and  1909  (when  the  present  Electrical 
Supply  Jobbers’  Association  was  organized) 
several  such  associations  were  attempted 
without  much  success.  Franklin  Over- 
bagh  of  Chicago,  was  secretary  of  the 
first  and  subsequent  organizations  and  has 
remained  secretary  to  the  present.  (See 
Electrical  Supply  Jobbers’  Association.) 

Electrical  supply  jobbers  are  also  formed 
into  various  other  manufacturers’  and  ter- 
ritorial organizations.  For  instance : dis- 
tributors of  the  Westinghouse  Electric  & 
Mfg.  Co.  have  formed  an  organization 
known  as  the  Westinghouse  Agent- Jobbers 
.association,  and  distributors  of  the  Gen- 
eral Electric  Co.  are  banded  together  in 
the  General  Electric  Distributors’  Club. 
Typical  territorial  organizations  are  the 
Missouri  River  Club,  the  Lake  Erie  Job- 
bers’ Club  and  the  Dixie  Jobbers’  Club, 
which  consist  of  jobbers  in  the  geograph- 
ical locations  that  the  names  imply*  These 
latter  organizations  usually  meet  quar- 
terly at  the  various  large  jobbing  centers. 

There  are  upwards  of  5100  jobbers’  sales- 
men engaged  in  the  selling  of  electrical 
supplies,  this  including  only  the  purely 
electrical  houses. 

In  rural  districts  the  electrical  con- 
tractors and  dealers  are  visited  by  the 
jobbers'  salesmen  on  an  average  of  once 
every  four  weeks.  City  salesmen  get 
around  to  their  trade  about  once  every 
two  weeks.  Salesmen  operating  in  the 
city  make  eight  to  ten  cailfc  daily,  where- 
as those  operating  outside  of  the  large 
cities  make  an  average  of  from  five  to 
eight  calls  daily.  The  total  average  cost 
of  making  such  calls  fluctuates  between 
$3.00  and  $3.50  each. 

The  electrical  jobber’s  line  comprises 
about  5000  different  items,  ranging  from 
a lamp  socket  to  large  mo.tors,  other  simi- 
lar power  apparatus,  heating  and  labor- 
saving  devices,  etc.  During  the  last  five 
years  his  line  has  broadened  perceptibly 
until  now  almost  any  conceivable  electrical 
device  may  be  obtained  through  him. 

During  the  past  year  an  innovation  in 
the  distribution  of  electrical  specialties  has 
come  into  being  by  the  inauguration  of 
several  “electrical  specialty  jobbers." 
There  are  now  three  on  record,  namely: 
Commercial  Electrical  Supply  Co.,  Detroit, 
Mich.,  Milner-Flower  Electric  Co.,  Buffalo, 
N.  Y..  and  the  Kimball  Electric  Co.,  New 
York  City.  This  is  still  considered  some- 
what of  an  experiment,  but  those  engaged 
in  this  enterprise  have  reported  satisfac- 
tory results. 

Jobbers  in  the  past  year  have  been  com- 
ing to  the  fore  with  much  good-will  and 
other  forms  of  advertising.  Amounts 
known  to  have  been  spent  range  between 
$25,000  and  $75,000  per  year.  The  amount 
of  jobber  advertising  is  rapidly  increasing 
and  its  effects  have  already  been  ma- 
terially noticed.  ^ 

The  field  covered  by  the  electrical  sup- 
ply jobber  consists  principally  of  electrical 
contractors  and  dealers,  central  stations, 
industrial  plants  and  telephone  companies. 
Hardware,  drug  and  department  stores, 
handling  electrical  supplies,  public  and 
governmental  institutions,  office  buildings, 
etc.,  also  form  a part  of  the  jobbers’  out- 
let. 

Many  wholesalers  still  operate  retail 
stores,  though  this  practice  is  fast  being 
discontinued.  About  65%  of  the  jobbers 
still  maintain  retail  stores. 

A stock  turnover  of  four  or  five  times 
per  year  is  what  the  average  jobber  en- 
joys at  the  present  time.  One  Jobber  In 
the  first  six  months  of  1920  reported  a 
stock  turnover  at  the  rate  of  14%  times 
a year,  but  this  is  exceptional  and  in- 
cludes mainly  specialties. 

The  official  organ  or  publication  catering 
to  the  electrical  supply  Jobber  is  “The 
Jobber’s  Salesman,’’  which,  as  its  name 
implies,  is  directed  principally  toward  the 
salesmen  themselves. 
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JOHNS-MANVILLE,  INC. — New  York. 
N.  Y.  Manufacturer  of  electrical  insulat- 
ing materials,  cutout  bases,  fuses,  fiber 
conduit,  meter  protective  devices,  tapes, 
etc.  President  and  treasurer,  T.  F.  Man- 
ville;  vice-president,  W.  R.  Seigle;  vice- 
president  and  secretary,  H.  E.  Manville. 
Main  office.  Madison  Ave.  ft  41st  St.,  New 
York,  N.  Y.  Branch  offices,  Akron.  Ohio; 
Albany,  N.  Y.;  Atlanta,  Ga.;  Baltimore, 
Md.;  Birmingham,  Ala.;  Boston,  Mass.; 
Buffalo,  N.  Y.;  Canton,  Ohio;  Chicago, 
111.;  Cincinnati,  Ohio;  Cleveland,  Ohio; 
Columbus.  Ohio;  Dallas.  Tex.;  Dayton. 
Ohio;  Denver,  Colo.;  Des  Moines,  Iowa; 
Detroit,  Mich.;  Duluth,  Minn.;  El  Paso, 
Tex.;  Grand  Rapids,  Mich.;  Great  Falls. 
Mont.;  Houghton,  Mich.;  Houston,  Tex.; 
Indianapolis,  Ind.;  Kansas  City,  Mo.;  Los 
Angeles,  Cal.;  Louisville,  Ky.;  Memphis, 
Tenn.;  Milwaukee.  Wis.;  Minneapolis, 
Minn.;  Nashville,  Tenn.;  Newark,  N.  J.; 
New  Orleans,  La.;  Omaha,  Neb,;  Pitts- 
burgh, Pa.;  Philadelphia,  Pa.;  Portland, 
Ore.;  Rochester,  N.  Y.;  Sacramento,  Cal.; 
Saginaw,  Mich.;  St.  Louis,  Mo.;  St.  Paul, 
Minn.;  Salt  Lake  City,  Utah;  San  Diego, 
Cal.;  San  Francisco.  Cal.;  Seattle,  Wash.; 
Stockton,  Cal.;  Syracuse,  Cal.;  Tacoma. 
Wash.;  Toledo,  Ohio;  tfulsa,  Okla.;  Wash- 
ington, D.  C. ; Wilkes-Barre,  Pa.;  Youngs- 
town, Ohio.  Factories,  Lockport,  Manville, 
Milwaukee,  Nashua,  New  Rochelle,  New 
York,  N.  Y.;  Riverdale,  West  Milwaukee, 
San  Francisco.  Mines,  Asbestos,  Que.; 
Crystotile,  Ariz. 

JOHNS- PRATT. — Trade  name  for  mold- 
ed insulation  manufactured  by  the  Johns- 
Pratt  Co.,  556  Capitol  Ave.,  Hartford.  Conn. 

JOHNS- PRATT  CO.,  THE.— 555  Chpitol 
Ave.,  Hartford,  Conn.  Manufacturer  of 
meter  protective  equipment,  fuses,  molded 
insulation  and  other  electrical  specialties. 
Business  established  1886.  Secretary  and 
treasurer,  Robert  C.  BuelL  Exclusive  dis- 
tributor, The  H.  W.  Johns-Manville  Co.  of 
New  York,  Madison  Ave.  & 41st  St.,  New 
York,  N.  Y. 

JOHNSEN  ft  CO.,  ARTHUR.— 4802  Ful- 
lerton Ave.,  Chicago*  111.  Manufacturer  of 
fixture  fittings.  Sole  owner,  Arthur  John- 
sen. 

JOHNSON. — Trade  name  for  valves  for 
hydraulic  work  manufactured  by  the  Wil- 
liam Cramp  ft  Sons  Ship  & Engine  Build- 
ing Co.,  I.  P.  Morris  Dept.,  Richmond  ft 
Norris  Sts.,  Philadelphia,  Pa. 

JOHNSON. — Trade  name  for  air- break 
switches  manufactured  by  the  Electro 
Service  Co.,  Marietta.  Ga. 

JOHNSON. — Trade  name  for  friction 
clutches  and  gears  manufactured  by  the 
Carlyle  Johnson  Machine  Co.,  52  Main 
St.,  Manchester,  Conn. 

JOHNSON.— Trade  name  for  oil  filters 
manufactured  by  the  John  Johnson  Co., 
37th  St.  ft  2nd  Ave.,  Brooklyn,  N.  Y. 

JOHNSON. — Trade  name  for  electrla 
washing  machines  manufactured  by  the 
Johnson  Electric  Washer  Co.,  Emeryville, 
Cal. 

JOHNSON.— Trade  name,  for  motors 
manufactured  by  the  Phonograph  Motors 
Corp.,  341  N.  Crawford  Ave.,  Chicago, 
111. 

JOHNSON. — Trade  name  for  electric  buf- 
fers made  by  the  U.  S.  Electrical  Mfg. 
Co.,  3rd  St.  ft  Central  Ave.,  Los  Angeles, 
Cal. 

JOHNSON  AUTOMATIC  SEALER  CO., 
LTD. — Battle  Creek.  Mich.  Manufacturer 
of  motor-driven  packaging  and  wax  wrap- 
ping machines. 

JOHNSON  CO.,  JOHN.— 37th  St.  ft  2nd 
Ave.,  Brooklyn,  N.  Y.  Manufacturer  of 
oil  filters.  Business  established  1878. 
President,  treasurer  and  general  manager. 
John  Johnson;  sales  manager,  J.  Homer 
Stover. 

JOHNSON  ELECTRIC  WASHER  CO  — 
Emeryville,  Cal.  Manufacturer  of  electric 
washing  machines.  Business  established 
1911.  President  and  general  manager,  C. 
P.  Johnson;  vice-president,  D.  E.  Coakley; 
secretary,  J.  H.  Kraus;  treasurer,  E.  M. 
Johnson. 

JOHNSON  FAN  ft  BLOWER  CO.— 115 
S.  Clinton  St..  Chicago,  HI.  Manufacturer 
of  ventilating  fans  and  blowers.  Pres- 
ident and  general  manager,  A.  J.  John- 
son; secretary  and  treasurer,  John  C. 
Burg. 

JOHNSON  FARE  BOX  CO.— 4619  Ra- 
venswood  Ave.,  Chicago,  HI.  Manufacturer 
of  street  car  fare  boxes. 


Digitized  by 


Google 


JOHNSON 


E M F ELECTRICAL  YEAR  BOOK 


JOULE 


JOHNSON.  GEORGE  F.— 625  Black  Ave.. 
Springfield,  111.  Manufacturer  of  static 
radio  condensers. 

JOHNSON  LUMBER  CO.,  A.  C.— 
Bemldji.  Minn.  Manufacturer  and  pro- 
ducer of  insulating  lumber  and  poles.  Busi- 
ness established  1915.  President.  A.  C. 
Johnson;  vice-president,  Thomas  S.  Ervin; 
secretary,  H.  L.  Huffman. 

JOHNSON  MACHINE  CO.,  THE  CA_R- 
LYLE. — 52  Main  St.,  Manchester,  Conn. 
Manufacturer  of  gasoline  engines,  fric- 
tion clutches,  gears,  etc.  Business  estab- 
lished 1902.  President,  John  Stambaugh; 
vice-president,  R.  C.  Steese;  secretary, 
treasurer  and  general  manager,  S.  H. 
Simon;  sales  manager,  W.  I.  Keith. 

JOHSON  TIN  FOIL  & METAL  CO.— 
6030  S.  Broadway,  St.  Louis,  Mo.  Man- 
ufacturer of  tinfoil  for  electrical  purposes. 
John  L.  Boyle,  sales  manager. 

JOHNSTONE. — Trade  name  for  blow- 
off  valves  manufactured  by  the  Crosby 
Steam  Qage  & Valve  Co.,  Boston,  Mass. 

JOINT. — A junction  by  which  any  two 
parts  are  united  or,  specifically,  the  point 
at  which  the  Junction  Is  made.  Electrical 
joints  should  have  mechanical  strength  and 
good  conductivity.  Joints  in  conductors 
are  usually  soldered  to  improve  their 
conductivity,  or  they  are  provided  with 
special  connectors  giving  the  equivalent  of 
a soldered  joint. 

JOINT,  INSULATING,  UNDERGROUND 
TELEPHONE  CABLE.— Underground  cable 
often  carries  stray  current  from  power 
circuits.  Sometimes  bonding  can  not  re- 
move all  of  it.  Then  an  insulating  Joint  is 
put  In  to  break  up  the  current  or  keep  it 
where  It  will  do  the  least  harm.  The  lead 
sheath  is  broken,  but  the  moisture  pre- 
vented from  entering  the  core  by  suitable 
nonmetallic  substances. 

JOINT  RESISTANCE,  RELUCTANCE, 
CONDUCTANCE,  ETC.— The  resulting  re- 
sistance when  several  separate  resistances 
are  connected  in  parallel  is  called  the  joint 
resistance  of  the  combination.  The  same 
term  is  applied  to  combinations  of  admit- 
tances, reluctances,  conductances,  capaci- 
tances. etc.,  giving  Joint  admittance,  joint 
reluctance.  Joint  conductance,  joint  capaci- 
tance, respectively. 

JOINTLESS  FIRE  BRICK  CO.— 1130 
Clay  St.,  Chicago,  111.  Manufacturer  of  fire 
brick. 

JOINTS.  CABLE,  SPLICI NG.— There  are 
several  forms  of  cable-splicing  joints  for 
single  and  multiple-conductor  and  concen- 
tric cables.  With  one  form  the  two  stranded 
ends  of  the  cables  to  be  Joined  are 
meshed  like  the  bristles  of  two  brushes, 
and  the  connector  in  the  form  of  a split 
ring  Is  slipped  over  this  junction.  By  ham- 
mering the  joint  in  a splicing  tool  the 
strands  are  forced  together  and  the  con- 
nector Is  wrapped  around  the  Joint  until 
it  forms  a tight-fitting  sleeve  which  gives 
good  contact.  Other  forms  have  a split 
compression  sleeve  which  is  driven  to- 

?;ether  by  clamping  members  forced  on 
rom  both  ends,  or  a sleeve  in  which  the 
pressure  is  applied  by  wedges.  There  are 
also  joints  specially  arranged  to  provide'  as 
high  a degree,  of  insulation  at  the  splice  as 
anywhere  else  along  the  cable;  some  of 
these  Include  special  barriers  between,  or 
insulating  cells  around,  the  conductors.  The 
paper  sleeves  used  for  insulating  the  con- 
ductors of  telephone  and  telegraph  cables 
are  listed  under  Sleeves,  paper,  for  cable 
conductors.  For  the  outer  lead  sleeves  see 
Sleeves,  cable  splicing,  lead.  The  general 
process  of  Jointing  is  described  under  Cable 
Jointing. 

Manufacturers: 

American  Mine  Door  Co.,  The,  Canton, 
Ohio. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elisabeth,  N.  J.  “H.  & S.” 
Matthews  & Brother,  Inc.,  W.  N..  2912 
Easton  Ave.,  St.  Louis,  Mo.  “Mat- 
thews.0 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  Atlantic  Ave..  Brook- 
lyn, N.  Y. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  “Conduce  11." 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

JOINTS,  FIBER  CONDUIT.— See  Bends, 
elbows  and  other  fittings,  fiber  conduit. 


JOINTS,  FIXTURE  INSULATING.— All 
combination  gas  and  electric  fixtures,  also 
straight  electric  fixtures  attached  to  metal 
ceilings  or  walls  containing  metal  lath,  and 
ungrounded  electric  fixtures  must  be  effec- 
tively insulated  from  the  gas  piping  and 
metal  ceilings,  etc.  This  is  done  by  insert- 
ing a small  coupling,  called  an  insulating 
joint,  between  the  fixture  and  the  piping 
or  metal  work  to  which  it  is  attached. 
This  joint  may  consist  of  a molded  insulat- 
ing part  in  which  threaded  metal  coupling 
# inserts  are  secured. 

Manufacturers: 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

JOINTS,  MISCELLANEOUS,  INSULAT- 
ING.— Besides  the  insulating  joints  sepa- 
rately listed  there  are  several  types  de- 
signed for  special  uses,  such  joints  as 
insulated  ball  and  socket  fixture  joints,  and 
insulated  couplings  for  small  rods  and  pipe. 

Manufacturers: 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

JOINTS,  RAIL. — The  name  applied  to  the 
fastening  used  for  holding  in  proper  posi- 
tion the  abutting  ends  of  two  adjoining 
rails.  There  are  a great  variety  of  such 
joints,  but  they  usually  fall  under  two  gen- 
eral heads,  welded  joints  and  mechanical 
joints.  Welded  joints  unite  the  two  ends 
into  one  homogeneous  piece  by  means  of 
intense  heat  usually  applied  through  molten 
metal  or  by  means  of  the  electric  current. 
(See  Welding,  rail.)  Mechanical  joints 
usually  hold  the  rail  in  place  by  means  of 
plates  at  the  sides  or  under  the  base  of  the 
rail,  frequently  both,  such  plates  being 
fastened  together  or  to  the  rail  by  means 
of  some  combination  of  bolts,  rivets  or 
wedges.  There  are  a large  number  of  pat- 
ented Joints  on  the  market  for  each  of 
which  some  particular  advantage  is  claimed. 

Manufacturers: 

Atlas  Railway  Supply  Co.,  1526  Manhattan 
Bldg.,  Chicago,  111.  “Atlas.” 

Carnegie  Steel  Co.,  Carnegie  Bldg..  Pitts- 
burgh, Pa. 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field,  Ohio.  “Apex,”  “Simplex.” 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Q & C Co.'.  The,  90  West  St.,  New  York, 
N.  Y.  “Q  & C.“ 

Rail  Joint  Co.,  The,  61  Broadway.  New 
York,  N.  Y. 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 

JOINTS,  RAIL,  INSULATED.— It  is  fre- 
quently necessary  to  Insulate  adjoining  sec- 
tions of  rail,  especially  in  block  signaling 
systems.  For  this  purpose  instead  of  us- 
ing an  ordinary  rail  Joint,  a special  in- 
sulated joint  is  employed.  Such  joints  are 
of  several  patented  designs,  in  several 
cases  making  use  of  fiber  sheets  or  plates 
between  the  fish  plates  and  the  rails.  To 
keep  the  ends  of  the  abutting  rails  from 
coining  into  electrical  contact  fiber  plates 
approximately  the  same  section  as  the  rail 
are  introduced.  The  bolts  are  also  insu- 
lated by  being  surrounded  by  Insulating 
bushings.  In  some  cases  specially  treated 
wood  has  been  used  instead  of  fiber. 

Manufacturers: 

Rail  Joint  Co.,  The,  61  Broadway,  New 
York,  N.  Y. 

JOINTS,  WIRE,  SELF*  WELDING. — 

These  are  sleeves  into  which  the  wires  are 
inserted  and  twisted.  After  twisting  the 
sleeve  fits  very  tightly  on  the  wires  and 
forms  a joint  very  similar  to  a soldered 
joint.  The  sleeve  is  made  up  of  two  par- 
allel tubes  joined  together  so  as  to  make 
a cross-section  of  figure  8 shape,  the  wall 
joining  the  tubes  being  only  partially 
closed.  Twisting  closes  this  joint  and 
holds  the  sleeve  very  snugly  over  the 
wires.  They  are  sometimes  called  self- 
soldering  wire  joints. 

Manufacturers: 

Barnard  & Co.,  B.  S..  31  Union  Sq.,  New 
York,  N.  Y. 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St..  Chicago,  111.  “Cook.” 

JOIST  BORING  MACHINES.— See  Bor- 
ing machines  or  devices,  ceiling,  joist  and 
wall.  j 


JOKERS,  FIRE  - ALARM  SYSTEM.— 

Combination  relays  used  in  conjunction 
\vith  large  fire-alarm  systems  to  operate 
both  registers  and  sounders  in  the  trans- 
mission of  fire-alarm  signals.  The  instru- 
ment operates  in  connection  with  a time 
and  station-recording  device  and  a gong 
sounder  so  that  not  only  is  the  alarm  sig- 
nal given  but  a record  taken  giving  the 
exact  time  of  the  call  and  the  station  or 
box  from  which  the  call  came. 

Manufacturers: 

Gamewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 

JONES. — Trade  name  for  gear  speed  re- 
ducers manufactured  by  the  W.  A.  Jones 
Foundry  & Machine  Co.,  4401  W.  Roosevelt 
Rd.,  Chicago,  111. 

JONES. — Trade  name  for  oil  engines 
manufactured  by  the  Jones  Oil  Engine 
Corp.,  805-17  Free  St.,  Syracuse,  N.  Y. 

JONES. — Trade  name  for  wood  vehicle 
wheels  manufactured  by  Phineas  Jones  & 
Co.,  Inc.,  Newark,  N.  J. 

JONES  & CO.,  INC.,  PHINEAS.— New- 
ark, N.  J.  Manufacturer  of  wood  wheels 
for  vehicles.  Business  established  1855. 

JONES  & MOORE  ELECTRIC  CO.,  LTD. 
—296  Adelaide  St.,  West,  Toronto,  Ont., 
Can.  Manufacturer  of  motors,  generators, 
etc.  President,  J.  W.  Jones;  vice-president 
and  general  manager,  F.  B.  Moore. 

JONES  CO.,  A.  E.— 819  W.  Diamond  St., 
N.  S..  Pittsburgh,  Pa.  Manufacturer  of 
electric  signs. 

JONES  FOUNDRY  & MACHINE  CO.— 
4401  W.  Roosevelt  Rd.,  Chicago,  111.  Man- 
ufacturer of  friction  clutches,  gears,  and 
other  power  transmission  appliances. 
President,  W.  A.  Jones;  vice-president, 
W.  G.  Jones;  secretary  and  treasurer, 
T.  A.  Jones. 

JONES-MOTROLA,  INC.— New  York, 
N.  Y.  Manufacturer  of  electric  phono- 
graph motors,  tachometers,  odometers, 
etc.  Business  established  1915.  President, 
J.  W.  Jones;  secretary  and  general  man- 
ager, C.  E.  Rees;  treasurer,  Robert  Graves. 
Main  office  and  factory,  29  W.  35th  St., 
New  York,  N.  Y.  Branch  offices,  57  E. 
Jackson  Blvd.,  Chicago,  111.;  315  S.  Broad- 
way, Los  Angeles,  Cal. 

JONES  OIL  ENGINE  CORP. — 805-17 
Free  St.,  Syracuse,  N.  Y.  Manufacturer  of 
oil  engines.  President,  N.  Howard  Woof; 
vice-president,  W.  R.  Swartz;  secretary. 
H.  H.  Farmer;  treasurer,  Arthur  A.  White. 

JONES  TOOL  CO.— 1912  Van  Buren  Rd., 
Cleveland,  Ohio.  Manufacturer  of  conduit 
and  pipe  bending  machines  and  boring  ma- 
chines. Secretary,  C.  F.  Jones;  general 
manager,  L.  W.  Jones. 

JORDAN  BROS.,  INC— 74  Beekman  St.. 
New  York,  N.  Y.  Manufacturer  of  com- 
mutator truing  devices. 

JOSLYN  MFG.  & SUPPLY  CO.— Chi- 
cago, 111.  Manufacturer  of  pole-line  con- 
struction material.  Business  established 
1902.  President,  M.  L.  Joslyn;  vice-presi- 
dent, B.  S.  Handwork;  secretary  and  treas- 
urer, A.  G.  Jarrain;  sales  manager,  R.  C. 
Boozer.  Main  office,  133  W.  Washington 
St.,  Chicago,  111.  Factories,  Chicago,  111.; 
Macomb,  111.;  Centralia,  Wash.;  McCor- 
mick, Wash.;  Hattiesburg,  Miss.  Branch 
offices  and  warehouses,  Kansas  City,  Mo.; 
St.  Paul,  Minn.;  New  York.  N.  Y.;  New 
Orleans,  La.;  Los  Angeles,  Cal.;  San  Fran- 
cisco, Cal.;  Seattle,  Wash. 

JOST. — Trade  name  for  horn  switch  man- 
ufactured by  Frank  W.  Morse,  291  Con- 
gress St.,  Boston,  Mass. 

• JOULE. — If  the  dyne-seven,  whfch  is 
10T  dynes,  is  taken  as  the  unit  of  force, 
then  the  joule  may  be  defined  as  the  work 
done  by  a dyne-seven  moving  or  acting 
through  a distance  of  one  centimeter.  A 
more  common  definition  is  that  a Joule 
equals  10T  ergs.  In  an  electric  circuit  a 
joule  is  the  work  done  by  a coulomb  (or 
unit  quantity)  of  electricity  acting  against 
a volt  (or  unit  potential);  the  joule  is 
sometimes  called  the  volt-coulomb  and 
equals  one  watt-second. 

JOULE.  JAMES  PRESCOTT.— An  Eng- 
lish physicist,  born  in  1818,  died  1889.  He 
was  the  first  to  ascertain  the  mechanical 
equivalent  of  heat,  devoting  nearly  40 
years  of  his  life  to  its  determination.  He 
made  many  important  researches  in  the 
fields  of  electricity  and  thermodynamics, 
and  stated  a law,  which  has  been  named 
after  him,  for  determining  the  relation  be- 
tween heat  and  the  current  producing  It, 
In  1847  he  also  stated  the  law  of  con- 
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serration  of  energy.  The  practical  unit  of 
electrical  energy  has  been  named  after 
him. 

JOULE’S  LAW. — A law  stated  by  Joule 
relating  to  the  power  loss  id  conductors 
containing  ohmlo  resistance  only  and  no 
counter  electromotive  forces.  This  is 
stated  symbolically  as  follows:  P=1*R  or 
P=E*g,  where  P=power  loss  in  watts; 
I=current  in  amperes;  R=resistance  in 
ohms;  E=voltage  clrop=IR;  g= conductance 
in  mhos— 1/R.  Also  see  Power  loss  in 
conductors. 

JOURNAL. — The  part  of  a rotating  shaft 
that  rests  in  a bearing  is  called  the  journal. 

JOURNAL  BOX.— The  journal  box,  also 
called  bearing  sleeve,  is  the  bushing,  sleeve, 
box  or  shell  within  which  the  shaft  ro- 
tates. The  term  journal  box  is  more  par- 
ticularly applied  to  the  box  in  which  the 
journal  of  a car- truck  axle  is  housed.  See 
Boxes,  journal. 

JOURNALS,  ELECTRICAL.— There  are 
quite  a number  of  technical  and  trade 
journals  covering  various  branches  of  the 
electrical  Industry.  A complete  list  of 
American  and  Canadian  electrical  journals 
having  a national  or  International  circula- 
tion is  given  under  Periodicals,  electrical. 

JOVE. — Trade  name  for  dry  batteries, 
radio  detectors,  telegraph  keys  and  fire 
alarm  boxes  manufactured  by  J.  H.  Bun- 
nell & Co.,  32  Park  Place,  New  York.  N.  Y. 

JOVE. — Trade  name  for  show  window  re- 
flectors manufactured  by  the  National  X- 
Ray  Reflector  Co.,  235  W.  Jackson  Blvd., 
Chicago,  111. 

JOVIAN  ORDER. — A fraternal  organiza- 
tion of  men  connected  with  the  electrical 
industry.  The  original  name  was  Sons  of 
Jove.  The  order  has  recently  been  reor- 
ganized. Its  presiding  officer  is  called 
Jupiter  and  the  secretary  is  called  Mier- 
cury.  The  officers  for  1921  are:  Arthur  J. 
Binz,  Houston,  Tex.,  Jupiter;  Ell  C.  Ben- 
nett, Syndicate  Trust  Bldg.,  St.  Louis,  Mo., 
Mercury.  ' 

JOYCE. — Trade  name  for  all  kinds  of 
jacks  made  by  the  Joyce-Cridland  Co., 
Linden  Ave.,  Dayton,  Ohio. 

JOYCE-CRIDLAND  CO.,  THE.— Dayton, 
Ohio.  Manufacturer  of  all  kinds  of  jacks. 
Business  established  1873.  President  and 
treasurer,  W.  P.  Bippus;  vice-president, 
J.  M.  Sweitzer;  secretary,  H.  W.  Pearce; 
sales  manager,  Harry  Brock.  Main  office. 
Linden  Ave.,  Dayton,  Ohio.  Branch  office. 
Grand  Central  Palace.  New  York,  N.  Y. 
Sales  representatives,  Crerar- Adams  & Co., 
259  E.  Erie  St.,  Chicago,  111.;  P.  E.  Palmer 
Supply  Co.,  St.  Louis,  Mo.;  Llppincott-Beall 
& Co.,  Los  Angeles,  Cal.,  San  Francisco, 
Cal. 

J-P  BAK  ELITE.  — Trade  name  for 
molded  insulation  manufactured  by  the 
Johns-Pratt  Co.,  555  Capitol  Ave.,  Hart- 
ford, Conn. 


K. — The  small  letter  k or  the  Greek  let- 
ter K (kappa)  is  used  as  the  symbol  for 
magnetic  susceptibility.  The  form  K is 
widely  used  to  designate  a constant  In 
general  formulas. 

KABLAK. — Trade  name  for  varnished 
cloth  and  paper  manufactured  by  the  Mica 
Insulator  Co.,  68  Church  St.,  New  York, 

KAE8TNER  & HECHT  CO.— Chicago, 
111.  Manufacturer  of  electric  passenger  and 
freight  elevators  and  elevator  safety  de- 
vices. Business  established  1863.  Presi- 
dent, Prank  A.  Hecht,  Jr.;  vice-president 
and  secretary,  R.  Brenne;  treasurer.  J.  L. 
Kind;  sales  manager,  H.  W.  Balfanz.  Main 
office  and  factory,  500  S.  Throop  St.,  Chi- 
cago, 111.  Branch  offices.  Detroit,  Mich.; 
Milwaukee,  WIs.;  Birmingham,  Ala. 

KAETKER  SAW  MACHINE  CO.— Cin- 
cinnati, Ohio.  Manufacturer  of  motor- 
driven  saws. 

KAI8ER  KLOCK  KOMPANY,  L.  E.— 134 
W.  Fayette  St.,  Baltimore.  Md.  Manufac- 


J-P CON  DENSITE.— Trade  name  for 
molded  insulation*  manufactured  by  the 
Johns-Pratt  Co.,  555  Capitol  Ave.,  Hart- 
ford, Conn. 

JUDD  CO.,  H.  L. — 87  Chambers  St.,  New 
York,  N.  Y.  Manufacturer  of  bridle  rings. 

JUDD  LAUNDRY  MACHINE  CO.— 122  S. 
Michigan  Ave.,  Chicago,  111.  Manufacturer 
of  electric  washing  machines.  Business  es- 
tablished 1910.  President,  treasurer  and 
general  manager,  Alfred  L.  Lindsey;  vice- 
president,  Clarence  Bridge;  secretary, 
James  B.  Gascoigne. 

JUDSON  GOVERNOR  CO.,  THE.— Roch- 
ester, N.  Y.  Manufacturer  of  engine  gov- 
ernors. President,  Junius  R.  Judson;  vice- 
president  and  general  manager.  Frank  X. 
Cullinan;  secretary  and  treasurer,  John  D. 
Hall. 

JUICE  EXTRACTORS.— See  Extractors, 
motor-driven. 

JUMBO. — Trade  name  for  hydrometer 
syringes  manufactured  by  E.  Edelmann  & 
Co..  2638-56  N.  Crawford  Ave.,  Chicago,  111. 

JUMBO. — Trade  name  for  lamp  lowering 
pulleys  manufactured  by  the  Westinghouse 
Electric  & Mfg.  Co.,  Blast  Pittsburgh,  Pa. 

JUMP  SPARK. — A spark  resulting  from 
a sudden  discharge  between  two  bodies. 
This  principle  is  employed  largely  in  ig- 
nition systems.  See  Igniters,  electric,  in- 
ternal-combustion engine. 

JUMPER. — A jumper  is  a short  length 
of  wire  or  cable  used  to  make  a connection 
between  terminals  or  around  a break  in  a 
circuit,,  or  around  an  instrument.  It  is 
usually  a temporary  connection. 

JUMPER,  TELEPHONE.— A jumper  Is 
a cross-connecting  wire  on  a distributing 
frame,  provided  to  give  flexibility  in  the 
connections.  The  term  jumper  is  also 
sometimes  applied  to  a more  or  less  tem- 
porary connecting  wire  in  other  parts  of 
the  circuit. 

JUMPERS  FOR  ELECTRIC  TRAINS 
AND  TRAILERS. — Multiple-conductor  flex- 
ible cables  used  for  carrying  electrical  con- 
nections, such  as  for  heat,  light  and  con- 
trol circuit  wires  between  cars  of  a train. 
They  are  heavily  insulated  and  provided 
with,  terminal  plugs  that  fit  into  recepta- 
cles on  the  ends  of  the  cars.  The  plugs 
have  metal  protecting  casings.  Also  see 
Receptacles  for  trailer  or  train  jumpers. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston.  Mass. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  advertisement  on  pages 
1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Consolidated  Car  Heating  Co.,  Albany, 
N.  Y. 

CROUSE-HINDS  CO..  Wolf  & 7th  Sts., 
North  Syracuse.  N.  Y.  "Condulet." 

DELTA-STAR  ELECTRIC  CO.,  2483-63 
Fulton  St..  Chicago,  111. 
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turer  of  electric  clocks.  Business  estab- 
lished 1908.  L.  E.  Kaiser  sole  owner. 

KALAMAZOO  RAILWAY  SUPPLY  CO.— 
Kalamazoo.  Mich.  Manufacturer  of  track 
gages,  drills,  levels  and  other  track  equip- 
ment. President,  J.  McKinnon;  vice-presi- 
dent, C.  A.  Peck;  vice-president  and  gen- 
eral sales  manager,  F.  E.  McAllister;  sec- 
retary, W.  N.  Sidnam. 

KALBFLEISCH  CORP.,  .THE. — New 
York,  N.  Y.  Manufacturer  of  sulphuric 
acid  for  battery  purposes.  President,  H.  L. 
Derby;  vice-president  and  treasurer,  A.  B. 
Savage;  secretary,  A.  C.  Kalbfleisch.  Main 
office,  81  Union  Sq.,  West,  New  York, 
N.  Y.  Branch  offices,  Brooklyn,  N.  Y. ; 
Waterbury,  Conn.;  Providence,  R.  I.;  Dan- 
bury, Conn.;  Erie,  Pa.;  Elizabeth,  N.  J.; 
Paterson.  N.  J. ; Newark,  N.  J.;  Chatta- 
nooga, Tenn. 

KALES  STAMPING  CO.— Detroit,  Mich. 
Manufacturer  of  metal  stampings  for  elec- 
trical manufacturers.  President,  William 
R.  Kales;  vice-president,  James  T.  White- 
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Dossert  & Co.,  242  W.  41st  St.,  New 
York,  N.  Y. 

Electric  Service  Supplies  Co.,  17th  A 
Cambria  Sts.,  Philadelphia,  Pa.  "Key- 
stone." 

Loeftelholz  & Co.,  170-182  Clinton  St., 
Milwaukee,  Wis.  "Gibbs." 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.  "O-B." 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  Blast  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

JUNCTION  BOXES,  CABLE.— See  Boxes, 
cable  Junction. 

JUNCTION  BOXES,  CONDUIT. — See 
Boxes,  conduit,  junction  and  pull;  Boxes, 
marine,  outlet  and  Junction. 

JUNCTION  BOXES,  METAL  RACEWAY 
OR  MOLDING — See  Boxes,  metal  molding 
or  raceway,  outlet  and  Junction. 

JUNGNER  CELL.— A gas  cell  in  ’which 
the  e.m.f.  was  obtained  from  the  combina- 
tion of  oxygen  and  sulphur  dioxide. 

JUNIOR. — Trade  name  for  wiring  de- 
vices manufactured  by  the  Bryant  Electric 
Co.,  Bridgeport,  Conn. 

JUNIOR. — Trade  name  for  bell-ringing 
transformers  manufactured  by  the  Jefferson 
Electric  Mfg.  Co.,  426-430  S.  Green  St., 
Chicago,  111. 

JUNIOR. — Trade  name  for  lubricators 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

JUNIORPHONE.— Trade  name  for  toy 
telephone  set  manufactured  by  the  Ameri- 
can Thermophone  Co.,  114-116  Bedford  St., 
Boston,  Mass. 

JUPITER. — Trade  name  for  show  win- 
dow lighting  reflector  manufactured  by  the 
National  X-Ray  Reflector  Co.,  235  W.  Jack- 
son  Blvd.,  Chicago,  111. 

JUPITER. — Trade  name  for  belted  farm 
lighting  and  power  plants  and  generators 
manufactured  by  the  Perfection  Storage 
Battery  Co.,  500  E.  40th  St.,  Chicago,  III. 

JUST  RIGHT. — Trade  name  for  Incan- 
descent lamp  guard  manufactured  by  the 
Standard  Wire  Co.,  New  Castle.  Pa. 

JUTE  ROPE,  TWINE  AND  YARN.— Jute 
is  a coarse  fiber  of  an  EJast  Indian  plant. 
It  is  used  for  making  twine,  yarn  and 
rope.  In  electrical  work  it  is  used  as  an 
insulating  material,  especially  in  the  con- 
stfuction  of  cables;  where  several  large 
conductors  are  used  in  a cable  it  is  em- 
ployed as  a filler  to  build  up  the  cable  so 
that  a circular  covering  may  be  used.  It 
is  usually  saturated  with  some  insulating 
material  before  being  used. 

Manufacturers: 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago,  111. 

Fulton  Bag  & Cotton  Mills,  Atlanta,  Ga. 


head;  secretary  and  treasurer.  J.  Frazer 
Whitehead.  Main  office,  1657-87  W.  La- 
fayette Blvd.,  Detroit,  Mich.  Branch  of- 
fice, Walkerville,  Ont.,  Can. 

KALLAJIAN  MFG.,  L.  S.— 1930  Wash- 
ington St.,  Boston,  Mass.  Manufacturer 
of  desk  telephone  braefcets. 

KALORIC. — Trade  name  for  piston  pack- 
ing manufactured  by  the  Quaker  City  Rub- 
ber Co.,  629  Market  St.,  Philadelphia,  Pa. 

KAM-LOK  SWITCH  BOX  CO.— 417  W. 
35th  St.,  New  York,  N.  Y.  Manufacturer 
of  switch  boxes. 

KANAWHA  MFG.  CO.— Charleston,  W. 
Va.  Manufacturer  of  electric  coil  mining 
equipment.  President,  M.  T.  Davis,  Jr.; 
secretary,  E.  H.  Jones;  treasurer,  C.  E. 
Parks. 

K A B CO.— 495-497  N.  3rd  St.,  Phila- 
delphia, Pa.  Manufacturer  of  portable 
elevators,  magnets  and  magnetic  ore  sepa- 
rators. Business  established  1888.  Presi- 
dent, Richard  L.  Bender;  general  manager. 
Joseph  C.  Merkel. 
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K A C. — Trade  name  for  radio  apparatus 
manufactured  by  the  Kilbourne  & Clark 
Mfg.  Co.,  3451  E.  Marginal  Way,  Seattle, 


K.  A D. — Trade  name  for  electric  fans, 
motors,  generators  and  medical  coils  manu- 
factured by  the  Kendrick  & Davis  Co.. 
Lebanon,  N.  H. 

K.  A Q.  WIRELESS  SUPPLY  CO 152 

Chambers  St.,  New  York,  N.  Y.  Manu- 
facturer of  r&dio  equipment.  Business  es- 
tablished 1919.  President,  E.  J.  Kilduff; 
general  manager,  O.  S.  Garry. 

K.  A W. — Trade  name  for  carbon  brushes 
manufactured  by  the  John  P.  Walsh  Co., 
170  North  St.,  Pittsfield,  Mass. 

KANSAS  CITY  BOLT  A NUT  CO.,  THE. 
— Kansas  City,  Mo.  Manufacturer  of  pole- 
line hardware.  Business  established  1888. 
President,  George  T.  Cook;  vice-president 
and  general  manager,  Solomon  Stoddard; 
secretary,  Lewis  L.  Middleton;  treasurer, 
Howard  R.  Warren;  sales  manager,  Ernest 
Baxter. 


KANSAS  CITY  SCENIC  CO.— 1002  E. 
24th  St.,  Kansas  City,  Mo.  Manufacturer 
of  border  lights,  spotlights  and  other  elec- 
trical stage  equipment.  President,  B.  F, 
Dunn;  treasurer  and  manager,  J.  C, 
Bronaugh;  G.  L.  Bronaugh. 

KANSAS  INDEPENDENT  TELEPHONE 
ASSOCIATION.— President,  T.  L.  You- 
mans.  Osawatomis,  Kans.;  secretary,  L.  M 
Kraege,  Topeka,  Kans. 

KANSAS  PUBLIC  SERVICE  ASSOCIA- 
TION. — Secretary-treasurer,  W.  W.  Austin, 
Cottonwood  Falls.  Kans. 

KANSAS  STATE  ELECTRICAL  CON- 
TRACTORS'  AND  DEALERS'  ASSOCIA- 
TION.— Secretary,  H.  S.  Lee,  816  Kansas 
Ave.,  Topeka,  Kans. 


KANT- LEAK, — Trade  name  for  grease 
cups  manufactured  by  the  Michigan  Lubri- 
cator Co.,  8643  Beaublen  St.,  Detroit,  Mich. 


KANTSHOK. — Trade  name  for  safety 
switches  manufactured  by  the  Lewis  Elec- 
tric Co.,  763  Patterson  Ave.,  S.  W..  Can- 
ton, Ohio. 


KAOLIN. — Kaolin  is  a white  china  clay 
composed  principally  of  the  mineral  kaolin- 
ite,  known  as  hydrous  silicate  of  aluminum. 
Kaolin  is  one  of  the  principal  materials 
paefi  In  the  manufacture  of  porcelain.  It 
Is  highly  refractory  and  is  used  largely  for 
lining  electric  ovens  and  as  a base  for 
heating  units  In  electric  ranges.  Although 
Its  principal  use  in  the  electrical  industry 
is  as  a thermal  insulator,  it  is  also  used 
as  an  electrical  insulator  In  places  of  high 
temperature,  such  as  the  inner  linings  of 
electric  furnaces,  etc. 


KAPLAN,  INC.— 1243  S.  Wabash  Ave. 
Chicago,  111.  Manufacturer  of  floor  lampi 
and  lamp  shades.  President,  A.  Jacobs 
vice-president  and  general  manager.  M 
Kaplan;  secretary  and  treasurer,  N.  Spiro 
KAPOTA  ELECTRIC  MACHINES  SALE! 
CO.,  HYMAN.— 26  W.  42nd  St.,  New  York 
N.  Y.  Manufacturer  of  violet-ray  high- 
frequency  apparatus.  Business  establishes 
1910.  Sole  owner,  Hyman  Kapota. 

KAPSA,  RUDOLPH.— 2320  S.  KedzU 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric lighting  fixtures.  President  and  treas- 
urer, James  Polka;  secretary,  Otto  Prusa 
KARBOLITH. — Trade  name  for  composi- 
tion car  flooring  made  by  the  American 
Mason  Safety  Tread  Co.,  125  Perry  St 
Lowell,  Mass. 

* KARMA. — Trade  name  for  resistance  ma- 
terial manufactured  by  the  Electrical  Alloy 
Co.,  Morristown,  N.  J. 

KARRY-LODE  INDUSTRIAL  CO..  INC. 
-—Long  Island  City,  N.  Y.  Manufacturer  ol 
Industrial  trucks.  Main  office,  100  National 
Ave.,  Long  Island  City,  N.  Y.  Branch  of- 
fice, 140  8.  Dearbofrn  St.,  Chicago,  HI. 

KARGE- BAKER  CORP.— Phoenix,  N.  Y. 
Manufacturer  of  flexible  shaft  couplings. 
Business  established  1918.  President.  e!h 
Baker;  vice-president,  Maxwell  R.  Karge*’ 
secretary,  Oliver  D.  Burden;  treasurer! 
Charles  P.  Loomis. 

KATI E FOUNDRY,  THE. — Galt,  Ont., 
▼ Manufacturer  of  fixture  crowfeet. 
J.  R.  Fergusson,  manager. 

KAYE88.  Trade  name  for  electro- 
a?5  X"ray  apparatus  manu- 
by  the  Kny-Scheerer  Corp.  of 
Am^ica,  56-58  W.  23rd  St.,  New  York, 


KONTROLLER. — Trade  nam< 
f,or  Hshta  manufacture* 

by  the  Koening- Keller  Co.,  Lancaster,  Pa 


KAYLINE  CO.,  THE.— 600  Huron  Rd., 
Cleveland,  Ohio.  Manufacturer  of  lighting 
fixtures.  B.  P.  Klein,  owner.  * 

KAZOO. — Trade  name  for  motors  manu- 
factured by  the  Warner  Electric  Co., 
Kalamasoo,  Mich. 

K.B. — Trade  name  for  loom  clamps  man- 
ufactured by  J.  H.  Parker  & Son,  Parkers- 
burg, W.  Va. 

K.B  PULVERIZER  CO.,  INC.— 92  La- 
fayette St.,  New  York.  N.  Y.  Manufac- 
turer of  electric  coal  pulverisers. 

K-C. — Trade  name  for  entrance  switches 
and  plug  and  panel  cutouts  manufactured 
by  the  King-Craymer  Electric  Mfg.  Co., 
32  Haviland  St.,  South  Norwalk,  Conn. 

K-D. — Trade  name  for  automobile  lamps 
manufactured  by  the  K-D  Lamp  Co.,  108- 
12  W.  3rd  St.,  Cincinnati,  Ohio. 

K-D  LAMP  CO.,  THE.— 108-12  W.  3rd 
St.,  Cincinnati,  Ohio.  Manufacturer  of  au- 
tomobile lamps.  President,  E.  W.  Drie- 
meyer;  vice-president,  C.  C.  Clark;  secre- 
tary and  treasurer,  H.  R.  Kerans. 

K-E. — Trade  name  for  fuses,  cutouts, 
cleat  receptacles  and  ground  clamps  made 
by  the  Kirkman  Engineering  Corp., ' 484- 
490  Broome  St.,  New  York,  N.  Y. 

KEAR8ARGE. — Trade  name  for  gasket 
packings  manufactured  by  Johns-Manville, 
Inc..  Madison  Ave.  & 41st  St.,  New  York, 
N.  Y. 

KEASBEY  A MATTISON  CO.— Ambler, 
Pa.  Manufacturer  of  asbestos  yarn,  cloth, 
tape,  etc.  President,  Dr.  R.  V.  Mattison; 
vice-president  and  general  manager,  R.  V. 
Mattison.  Jr.;  treasurer,  U.  G.  Funk;  sec- 
retary, M.  J.  Hoover.  Main  office  and 
factory.  Ambler,  Pa.  Branch  offices,  At- 
lanta, Ga.;  Baltimore,  Md.;  Boston,  Mass.; 
Buffalo,  N.  Y.;  Chicago.  111.;  Cincinnati, 
Ohio:  Cleveland.  Ohio;  Minneapolis,  Minn.; 
New  York,  N.  Y.;  Pittsburgh.  Pa.:  Phila- 
delphia, Pa.;  Washington.  D.  C.;  Wilming- 
ton, Del.;  Detroit,  Mich.;  Wilkes-Barre, 
Pa. 

KEELER  CO.,  E.— Williamsport,  Pa. 
Manufacturer  of  water-tube  and  fire-tube 
boilers  and  accessories.  Business  estab- 
lished 1864.  President,  C.  La  Rue  Munson; 
vice-president,  Isaac  Barton;  secretary,  S. 
A.  Comson;  treasurer,  P.  T.  Moore;  sales 
manager.  E.  G.  Weln.  Main  office  and  fac- 
tory, Williamsport.  Pa.  Branch  offices. 
Boston.  Mass.;  Philadelphia,  Pa.;  Pitts- 
burgh. Pa.;  Buffalo,  N.  Y.;  Ill  W.  Monroe 
St.,  Chicago.  111. 

KEEN.^Trade  name  for  electric  hair 
wavers  made  by  the  Permanent  Wave  Ma- 
chine & Supply  Co.,  465  Greenwich  St., 
New  York.  N.  Y. 

KEENAN  STRUCTURAL  SLATE  CO 

Bangor,  Pa.  Manufacturer  of  slate  for 
electrical  purposes. 

KEENE  MICA  PRODUCTS  CO.— Keene, 
N.  *1.  Manufacturer  of  mica  and  mica 
products.  President,  L.  L.  Howard;  treas- 
urer, D.  Waling. 

KEEPER. — The  armature  of  an  electro- 
magnet is  sometimes  called  its  keeper. 
The  term  is  also  applied  to  a short  bar 
of  iron  placed  across  the  poles  of  a horse- 
shoe magnet  to  prevent  loss  of  magnetism. 

KEITH  MFG.  CO.,  INC.— Clinton.  N.  Y. 
Manufacturer  of  adjustable  lighting  fixtures 
and  reading  lamps.  Business  established 
1916.  President,  W.  V.  Keith;  secretary 
and  treasurer.  H.  M.  Keith.  Sales  repre- 
sentative, International  Mercantile  Sales 
Co..  110  W.  40th  St..  New  York.  N.  Y.; 
John  Peterson,  667  36th  St.,  Milwaukee, 
Wls. 

KEITH  PROCESS.— One  of  the  early  at- 
tempts in  the  leaching  and  electrodeposi- 
tion of  copper.  The  name  is  also  applied 
to  an  early  unsuccessful  attempt  in  the 
electrolytic  refining  of  lead. 

K ELDON. — Trade  name  for  commercial 
lighting  reflector  manufactured  by  the 
Ivanhoe  Regent  Works  of  General  Electric 
Co.,  5716  Euclid  Ave.,  Cleveland,  Ohio. 

KELEKET  QUALITY.— Trade  name  for 
X-ray  apparatus  manufactured  by  the 
Kelley-Koett  Mfg.  Co.,  Inc.,  Covington, 
Ky.  _ — 

KELLER  FURNACE.— An~  electric  fur- 
nace of  the  open -shaft  type,  designed  for 
the  production  of  ferro-alloys. 

KELLER  MECHANICAL  ENGRAVING 
CO. — 70  Washington  St.,  Brooklyn,  N.  Y. 
Manufacturer  of  automatio  die  and  mold 
cutting  machines.  Business  established 
1896.  President,  Sidney  A.  Keller;  vice- 
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president  and  sales  manager,  Jules  Dierckx; 
secretary,  treasurer  and  general  manager, 
Joseph  F.  Keller.  Sales  representatives, 
Motch  & Merryweather  Machinery  Co.. 
Cleveland,  Ohio;  Cincinnati,  Ohio;  Detroit, 
Mich.;  Pittsburgh,  Pa.;  Robert  W.  Hoff- 
man Co.,  15  S.  Clinton  St..  Chicago,  111.; 
York y j|*r  Y^tIss  & Co.,  149  Broadway,  New 

KELLEY. — Trade  name  for  electrometric 
titration  apparatus  manufactured  by  the 
J!IorthruP  Co**  4901  Stenton  Ave., 
Philadelphia.  Pa.  Exclusive  distributor, 
^thur  H Thomas  Co.,  W.  Washington 
Sq.,  Philadelphia,  Pa. 

KELL JEY  ELECTRIC  MACHINE  CO.- 
111-119  Dearborn  St.,  Buffalo,  N.  Y.  Man- 
ufacturer of  floor  surfacing,  finishing  and 
cleaning  machines  and  routers.  President 
C.  Townsend  Wilson;  vice-president,  sec- 
retary and  treasurer,  Theodore  C.  Knight; 
sales  manager,  L.  R.  DeCoux. 

KELLEY-KOETT  MFG.  CO.,  INC.,  THE. 

Covington,  Ky.  Manufacturer  of  X-ray 
apparatus.  7 


•»  — a iur  me  manu- 
facture of  hypochlorite  by  electrolysis  of 
alkali-chloride  solution.  There  are  two 
types,  the  vertical  and  the  horizontal  cells. 
Tfl©  former  is  a tall  earthenware  trough 
divided  Into  vertical  compartments  by  glass 
plates,  which  are  wound  with  platinum- 
iridium  wire  and  constitute  bipolar  elec- 
trodes. The  brine  Is  pumped  In  at  the 
bottom  from  a supply  tank  containing 
cooling  colls,  and  after  flowing  through  the 
electrolyzing  compartments  falls  back  into 
the  tank,  circulation  continuing  until  the 
desired  strength  is  reached.  The  horizontal 
type  is  similarly  constructed  with  ter- 
raced horizontal  compartments  and  with 
the  anodic  half  of  the  bipolar  electrodes 
near  the  bottom  of  the  cell  and  the 
cathodic  half  above  the  anode. 


KELLOGG  MFG.  CO.— 3 Circle  St., 
Rochester,  N.  Y.  Manufacturer  of  motor- 
driven  air  compressors  and  electric  air 
pumps.  Business  established  1909.  Presi- 
dent and  general  manager,  Joseph  P.  Wel- 
ler; secretary  and  treasurer.  Mortimer  R. 
Anstice;  sales  manager.  John  Conolly. 
Sales  representatives,  Charles  S.  Mon  son. 
Detroit,  Mich.,  and  1118  S.  Michigan  Ave., 
Chicago,  111.;  E.  E.  Kirk,  Toledo,  Ohio. 


KELLOGG  8WITCH BOARD  A 8UPPLY 
CO. — Chicago,  111.  Manufacturer  of  tele- 
phones, switchboards  and  other  telephone 
equipment.  President,  J.  B.  Edwards: 
vice-president,  J.  G.  Kellogg;  secretary  and 
treasurer,  S.  Guthrie;  sales  manager.  G. 
D.  Wolf.  Main  office  and  factory,  Adams 
and  Aberdeen  Sts.,  Chicago.  Hi.  Branch 
offices.  86  3rd  St.,  San  FYanclsco,  Cal.; 
407  Broadway.  Kansas  City,  Mo.;  Ill  N. 
Front  St.,  Columbus,  Ohio. 

KELLY  ELECTRIC  WIRE  CO.— Grand 
Haven,  Mich.  Manufacturer  of  weather- 
proof wire.  Business  established  1921. 
Partnership,  Thomas  P.  Kelly  and  Paul  J. 
Kelly. 


KELLY  MFG.  CO.,  L.  J.— 307  N.  Pearl 
St.,  Albany,  N.  Y.  Manufacturer  of  cable 
and  other  Jacks.  Business  established 


KELMAN  ELECTRIC  A MFG.  CO.— 
1650  Naud  St.,  Los  Angeles,  Cal.  Manu- 
facturer >ot  circuit  breakers  and  high- 
tension  switches.  President.  J.  N.  Kelman; 
vice-president,  G.  A.  Miller;  secretary,  F. 
B.  Drew;  treasurer,  G.  H.  Kelman;  gen- 
eral manager,  J.  N.  Kelman. 

KELVIN  BALANCE.— The  Kelvin  bal- 
ance, devised  by  Lord  Kelvin,  is  an  elec- 
trodynamometer type  of  instrument  for 
measuring  current.  In  this  instrument  the 
forces  of  attraction  and  repulsion  are  ac- 
tually weighed,  as  in  an  ordinary  balance. 
A pair  of  coils  are  placed  on  the  ends  of 
a delicately  supported  beam.  Two  sta- 
tionary coils  are  also  placed  at  each  end, 
one  under  and  one  above  the  movable 
colls.  They  are  so  connected  that  when 
current  flows  through  the  coils  the  beam 
is  attracted  In  a downward  direction  at 
one  end  and  upward  at  the  other  end. 
These  forces  are  balanced  or  weighed  by 
means  of  weights  on  the  beam.  The  Kel- 
vin balance  may  also  be  used  to  measure 
voltage;  In  this  case  It  usually  has  a high 
resistance  in  series  with  the  balance.  It 
may  be  used  for  measuring  power  or 
wattage  as  well  by  making  the  stationary 
colls  serve  as  the  potential  element  and 
the  movable  ones  the  current  element,  or 
the  reverse.  Also  see  Electrodynamo- 
meters. 


Digitized  by  LjOoq  ie 


KELVIN 


E M F ELECTRICAL  YEAR  BOOK 


KEY 


KELVIN,  LORD.— See  Thomson,  Sir  Wll- 
11am. 

KELVINATOR. — Trade  name  for  electric 
household  refrigerators  made  by  the  Kel- 
vinator  Corp.,  2051  Fort  St.,  W.,  Detroit, 
Mich. 

KELVINATOR  CORP.— 2051  Fort  St., 
W.,  Detroit,  Mich.  Manufacturer  of  elec- 
tric household  refrigerators.  Business  es- 
tablished 1914.  President  and  general 
manager,  E.  J.  Copeland;  vice-president, 
U.  R.  Lo  ranger;  secretary,  H.  W.  Bailey; 
treasurer,  A.  H.  Goss;  sales  manager, 
E.  E.  Longenecker. 

KELVIN’S  LAW.— A law  relating  to  the 
economical  selection  of  a conductor,  de- 
duced by  Sir  William  Thomson  (Lord 
Kelvin)  in  1881.  It  has  been  slightly  modi- 
fied and  is  now  stated  as  follows:  “The 
most  economical  area  of  a conductor  is 
that  for  which  the  annual  cost  of  energy 
wasted  is  equal  to  the  interest  on  that 
portion  of  the  capital  outlay  which  can  be 
considered  proportional  to  the  weight  of 
copper  used.”  From  this  law  it  can  be 
shofn  that  

* cir.  mil8=55.867XIXVC./(CcXA) 
in  which  cir.  mills  = the  area  in  circular 
mils  of  the  most  economical  conductor; 
I=the  mean  annual  current;  C«=cost  of 
energy  per  kw-hr.  In  dollars;  Ce=cost  of 
copper  in  dollars  per  pound  installed;  A= 
annual  charge  in  per  cent  on  the  cost  of 
the  conductor. 

KEMCO. — Trade  name  for  automobile 
lighting  and  starting  generators  manufac- 
tured by  the  Kemco  Electric  Co.,  1362  E. 
3rd  St.,  Cleveland,  Ohio. 

KEMCO  ELECTRIC  CO.,  THE.— 1362  E. 
3rd  St.,  Cleveland,  Ohio.  Manufacturer  of 
automobile  lighting  and  starting  generators. 
Partnership,  George  W.  Hausheer,  F.  L. 
Mulhauser. 

KENCO. — Trade  name  for  toy  trans- 
formers manufactured  hy  the  Knapp  Elec- 
tric & Novelty  Co.,  511  W.  61st  St.,  New 
York,  N.  Y. 

KENDRICK  6.  DAVIS  CO.— Lebanon, 
N.  H.  Manufacturer  of  small  motors  and 
generators,  electric  fans  and  medical  coils. 
Business  established  1876.  President,  W. 
H.  Crosier;  secretary,  K.  H.  Ferguson; 
treasurer,  R.  R.  Wood. 

KENNEDY  CO.,  THE  COLIN  B.— 140 
Second  St.,  San  Francisco,  Cal.  Manu- 
facturer of  radio  equipment.  Business  es- 
tablished 1919.  President,  Colin  B.  Ken- 
nedy; vice-president,  Harry  J.  Rathbun; 
secretary,  Nathan  A.  Bowers;  treasurer, 
Emile  A.  Portal. 

KENNEDY  KITS.— Trade  name  for  tool 
kits  manufactured  by  the  Kennedy  Mfg. 
Co.,  Van  Wert,  Ohio. 

KENNEDY  MFG.  CO.— Van  Wert.  Ohio. 
Manufacturer  of  tool  kits.  Main  office  and 
factory,  Van  Wert,  Ohio.  Branch  office, 
14  E.  Jackson  Blvd.,  Chicago,  111. 

KENNEDY  VALVE  MFG.  CO.,  THE.— 
Water  St.,  Elmira,  N.  Y.  Manufacturer  of 
valves.  Business  established  1878.  Presi- 
dent, Daniel  Kennedy;  secretary,  treasurer 
and  general  manager,  M.  E.  Kennedy;  sales 
manager,  C.  H.  Kennedy.  Main  office,  El- 
mira, N.  Y.  Branch  offices,  95  John  St., 
New  York,  N.  Y.;  47  India  St.,  Boston, 
Mass.;  204-8  N.  Jefferson  St.,  Chicago,  111.: 
23-25  Minna  St.,  San  Francisco,  Cal.;  208 
Mutual  Bldg..  Kansas  City,  Mo.  Sales  rep- 
resentatives. S.  A.  Roberts  & Co.,  212  Dooly 
Bldg.,  Salt  Lake  City,  Utah;  Murry  Jacobs, 
1213  L.  C.  Smith  Bldg.,  Seattle.  Wash.; 
Baldwin -Kruse  Manufacturers  Sales  Co., 
El  Paso,  Tex. 

KENNEY. — Trade  name  for  marine  in- 
dicators and  speedometers  manufactured 
by  the  American  Speed  Indicator  Co.,  New 
London,  Conn. 

KENOTRON. — Trade  name  for  rectifiers 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

KENSINGTON  HARDWARE  A TOOL 
MFG.  CO.— 410-416  Mechanic  St.,  Phila- 
delphia, Pa.  Manufacturer  of  metal  and 
fiber  stampings. 
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KENT  MFG.  CO.,  ATWATER.— 4937 
Stenton  Ave.,  Philadelphia,  Pa.  Manufac- 
turer of  automobile  lighting  and  ignition 
equipment.  Business  established  1903. 
President  and  treasurer,  A.  Atwater  Kent; 
vice-president,  secretary  and  general  man- 
ager, W.  J.  Little;  sales  manager,  H.  E. 
Rice. 

KENT  VACUUM  CLEANER  CO.,  INC., 
THE. — Rome,  N.  Y.  Manufacturer  of  elec- 
tric vacuum  cleaners,  floor  polishing, 
scrubbing,  surfacing  machines,  etc.  Busi- 
ness established  1913.  President  and  gen- 
eral manager,  Gordon  E.  Kent;  vice- 
president,  George  W.  Turney;  secretary, 
Frank  J.  De  Bisschop;  treasurer,  James  A. 
Spargo.  Sales  representatives,  Pettingell- 
Andrews  Co.,  Boston,  Mass.;  Erner  Electric 
Co.,  Cleveland,  Ohio;  Frank  Adam  Elec- 
tric Co.,  St.  Louis,  Mo.;  Vacuna  Sales  Co., 
Washington.  D.  C.;  Canadian  General  Elec- 
tric Cb.,  Toronto.  Ont.,  Can.;  Northern 
Electric  Co.,  Montreal.  Que.,  Can.;  Alpha 
Electric  Co..  151  W.  30th  St..  New  York. 
N.  Y.;  Illinois  Electric  Co.,  314  W.  Madi- 
son St.,  Chicago,  111. 

KENTUCKY  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS.— Secretary,  F. 
F.  Valinoti,  Louisville,  Ky. 

KENTUCKY  ELECTRICAL  CO.  — 817 
Lewis  St.,  Owensboro,  Ky.  Manufacturer 
of  projecting  arc  lamp  compensators. 
President,  E.  T.  Franks;  vice-president, 
J.  W.  McCulloch;  secretary,  treasurer  and 
manager,  A.  W.  Stuntz. 

KERCHER  ELECTRIC  COOKER  CO- 
2927  Newbury  St.,  Berkeley,  Cal.  Manu- 
facturer of  electric  fireless  cookers.  Busi- 
ness established  1920.  President,  H.  S. 
Ridgely;  vice-president,  W.  H.  Humphry; 
secretary  and  general  manager,  A.  L. 
Studebaker.  Exclusive  distributors,  C.  C. 
Payne  Electric  Co.,  Oakland,  Cal. 

KERlYE  INSULATED  WIRE  A CABLE 
CO. — 50  Church  St.,  New  York,  N.  Y.  Man- 
ufacturer of  insulated  wire  and  cable. 

KER-O-EL. — Trade  name  for  farm  and 
marine  electric  light  and  power  plants  man- 
ufactured by  the  Matthews  Co.,  Port  Clin- 
ton, Ohio. 

KEROSENE. — A mineral  hydrocarbon 
oil,  distilled  from  petroleum  or  coal  oil. 
It  Is  used  somewhat  as  a fuel  In  internal- 
combustion  engines,  but  not  as  extensively 
as  gasoline. 

KERR  ENGINE  CO.,  LTD.,  THE.— 
Walkerville,  Ont.,  Can.  Manufacturer  of 
brass  and  iron  valves. 

KERR  TURBINE  CO.— Wells vi He,  N.  Y. 
Manufacturer  of  steam  turbines,  turbo- 
generators, turbine-driven  pumps,  blowers, 
etc.  President,  F.  P.  Merrill;  vice-presi- 
dent, F.  C.  Leonard;  secretary,  C.  L. 
Shults;  treasurer  and  general  manager, 
Paul  B.  Hanks. 

KESSELRING  X-RAY  TUBE  CO.— 652 
W.  Lake  St.,  Chicago,  111.  Manufacturer  of' 
therapeutic  electrodes  and  X-ray  tubes.  A. 
W.  Gast,  secretary. 

KE8TER. — Trade  name  for  wire  solder 
manufactured  by  the  Chicago  Solder  Co., 
4201  Wrightwood  Ave.,  Chicago,  111. 

KETTLES,  FRYING.— See  Frying  ket- 
tles and  pans,  electric. 

KETTLES,  MISCELLANEOUS,  ELEC- 
TRICALLY HEATED.— Electrically  heated 
kettles  are  used  to  some  extent  and  for 
quite  a number  of  purposes.  There  are 
quite  a few  designs  but  they  generally 
have  a heating  element  placed  in  the  bot- 
tom of  the  kettle  with  a heat-insulating 
plate  arranged  to  send  the  heat  up  into 
the  kettle.  One  of  the  small  forms  in 
which  the  kettle  is  made  is  a hot -water 
kettle  with  a handle  and  spout,  generally 
made  of  heavy  spun  copper  and  nickel  or 
silver-plated;  also  see  Tea  kettles,  electric. 
Kettles  are  also  made  in  larger  sizes,  such 
as  for  hotel,  hospital,  restaurant  and  other 
larger  kitchens  where  they  are  used  In 
making  soups,  broths,  etc.  Some  kettles 
are  also  used  as  water  sterilizers  having 
capacities  as  high  as  1000  gals,  per  hour. 
In  certain  industrial  processes  where  ma- 
terials have  to  be  molten  or  cooked  at  a 
uniformly  maintained  temperature  electric 
kettles  find  useful  application  because  of 
the  ease  with  which  the  temperature  can 
be  maintained  constant.  The  absence  of 
fire  or  gases,  such  as  accompanies  use  of 
oil,  gas  or  other  fuel  direct,  is  another 
advantage  that  often  leads  to  use  of  elec- 
tric kettles. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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Duparquet,  Huot  & Moneuse  Co.,  108- 
114  W.  22nd  St.,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6600  W.  Taylor  St.,  Chicago,  111. 
Manufacturer  of  Hotpoint,  Edison  and 
Hughes  electric  appliances.  The  ket- 
tle for  heating  water  has  self  con- 
tained heating  element  of  same  type 
as  used  in  all  Hotpoint  electric  per- 


“Hotpolnt”  Electric  Kettle 


colators.  It  is  located  in  center  of 
bottom  of  kettle;  when  in  use  it  is  en- 
tirely surrounded  by  water,  thus  none 
of  the  heat  generated  Is  wasted.  Made 
of  drawn  copper  spun  into  shape; 
spout,  white  metal.  Has  handle  of 
ebonized  wood  with  steel  sides.  Fin- 
ished outside  in  polished  nickel;  Inside 
tp  blocked  tin.  Lid  has  no  hinge;  locks 
on  securely.  See  display  adv.  pages 
1292-3.— Adv. 

Electric  Heating  & Mfg.  Co.,  Westlake  A 
Republican  Sts.,  Seattle,  Wash.  “Ap- 
fel’s.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Can  furnish  heating  equip- 
ment for  kettles  and  tanks  for  heating 
oil.  paraffin,  solutions,  compounds,  etc., 
where  purchaser  provides  tanks  with 
foundation  and  Installs  heating  equip- 
ment. See  adv.  pages  1203-1223. — Adv. 

Prometheus  Electric  Co.,  611  W.  42nd  St., 
New  York.  N.  Y.  “Prometheus.” 

KETTLES,  PITCH.— These  are  large 
sheet-metal  tanks  built  in  a cabinet  form 
often  with  a fire  box  beneath  the  tank  for 
heating  the  pitch  or  other  compound.  They 
are  used  in  keeping  pitch  or  other  insulat- 
ing compounds  In  molten  state  for  applica- 
tion to  the  parts  to  be  coated  or  sealed 
with  the  compound.  Electrically  heated 
pitch  kettles  are  also  used  to  some  extent 
where  the  installation  is  a permanent  one 
served  with  electric  power.  They  have  the 
advantage  of  eliminating  the  fire  hazard 
always  attending  a fire  method  of  heating 
an  inflammable  compound,  and  also  give  a 
much  more  constant  temperature. 

Manufacturers: 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phila- 
delphia, Pa. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint,”  “Edison.”  (See  display 
advertisement  on  pages  1292-1293.) 

Evans,  F.  H.,  81  Hewes  St.,  Brooklyn, 
N.  Y. 

Littleford  Bros.,  453  E.  Pearl  St.,  Cin- 
cinnati, Ohio. 

Presto  Electric  Co.,  Inc.,  1008  C.  Sprock- 
ets Bldg.,  San  Francisco,  Cal.  “Presto.” 

KEWANEE  PRIVATE  UTILITIES  CO. 
— Kewanee,  111.  Manufacturer  of  private 
water  supply,  electric  light  and  sewage 
disposal  systems.  Vice-president  and  gen- 
eral manager,  A.  W.  Errett,  Jr.;  secre- 
tary and  treasurer,  E.  L.  Kellogg.  Main 
office.  South  Franklin  St.,  Kewanee,  111. 
Factories.  Kewanee,  111.,  and  Lancaster, 
Pa.  Branch  offices,  1213  Marquette  Bldg., 
Chicago,  HI.;  2080  Hudson  Terminal  Bldg., 
50  Church  St.,  New  York,  N.  Y. 

KEY  ARM  SWITCHES.— See  Switches, 
fixture. 

KEY  CORP.,  THE  ANDREW.— 210  Olive 
St.,  St.  Louis,  Mo.  Manufacturer  of  elec- 
tric clocks.  President,  W.  C.  Hadley;  vice- 
president,  G.  S.  Suppiger;  secretary,  Arno 
W.  Fbwler;  treasurer,  W.  E.  Eichman;  gen- 
eral manager,  Andrew  Key. 

KEY  MODEL. — Trade  name  for  wrench 
manufactured  by  the  Coes  Wrench  Co.,  1 
Coes  Sq.,  Worcester,  Mass. 
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KEY  SHELF.  TELEPHONE  SWITCH. 
BOARD. — The  part  of  a manual  switch- 
board which  holds  the  operator's  keys  that 
are  associated  with  cord  circuits,  trunks, 
etc. 

KEYS,  RADIO. — Special  telegraph  keys 
are  used  to  control  radio  transmitting  sta- 
tions. They  usually  have  heavy  platinum 
contacts  to  enable  them  to  carry  heavy 
currents.  For  high-powered  stations  spe- 
cial keys  of  the  relay  type  are  used,  thus 
permitting  remote  control.  It  is  sometimes 
necessary  to  use  several  contacts  In  par- 
allel to  prevent  sparking  from  excessive 
currents. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place.  Upper 
Mont&air,  N.  J.  "Amco." 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  A Co.,  A.  W..  23  Church  St.. 
Cambridge.  Mass.  (Exclusive  dis- 
tributor, Franklin  Sales  Co.,  25  N. 
Franklin  St.,  Chicago.  111.) 

Bunnell  A Co.,  J.  H..  32  Park  PI.,  New 
York.  N.  Y.  "Bunnell,"  "Jove,”  "Mas- 
cot.” 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass.  "Boston." 

Federal  Telephone  A Telegraph  Co.,  Buf- 
falo, N.  Y.  "Federal." 

Foote,  Pierson  A Co.,  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn. 

Gray  A Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco.  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
"RVA ." 

GREBE  A CO.,  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
"Grebe  Radio.” 

Hopewell  Insulation  A Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St..  San  Francisco,  Cal. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  "Mesco," 
"Mesco  Jr." 

Modern  Radio  Equipment  Co.,  27  S.  Broad 
St.,  Elizabeth,  N.  J.  "Modern.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  "Signal." 

Simon,  Emil  J..  217  Broadway.  New  York, 
N.  Y. 

Waterbury  Button  Co.,  835  S.  Main  St., 
Waterbury,  Conn. 

Wilcox  Laboratories,  Inc.,  The,  131  S. 
Fairview  Ave.,  Lansing,  Mich. 

Wireless  Specialty  Apparatus  Co.,  C A 
Fargo  Sts.,  Boston,  Mass. 

KEY8,  SOCKET  AND  SNAP  SWITCH.— 

Socket  keys  are  the  handles  for  the  switch 
mechanism  of  key  sockets.  They  are  most 
commonly  made  of  hard  rubber  or  molded 
insulating  material;  porcelain  sockets  us- 
ually have  porcelain  keys;  sometimes  metal- 
shell  sockets  have  metal  keys  finished  to 
match.  The  key  nearly  always  resembles 
a wing  nut.  Switch  keys  are  similar 
handles  for  rotary  snap  switches;  they  are 
made  of  similar  materials  and,  although 
mostly  of  the  wing  form,  are  sometimes 
made  as  round  knurled  handles.  The  term 
keys  is  also  applied  to  the  actual  keys  used 
to  lock  and  unlock  the  lamp  in  locking 
type  sockets,  and  to  the  keys  used  for 
operating  locking  type  snap  switches;  it  is 
well  to  designate  these  keys  as  locking 
socket  and  locking  switch  keys.  The  lat- 
ter type  keys  are  always  inserted  only 
when  in  use  and  removed  immediately 
afterward. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Hopewell  Insulation  A Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
A Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Otter  Mfg.  Co..  Inc.,  243-45  W.  17th  St., 
New  York,  N.  Y.  "Individual  Con- 
tainer.” 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
A Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  A Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  A S.” 


WATERBURY  BUTTON  CO..  835  S.  Main 
St..  Waterbury,  Conn.  (See  display 
advertisement  on  page  1328.) 

Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton, Del. 

KEYS,  TELEGRAPH.— Telegraph  keys 
are  devices  for  making  or  breaking  con- 
tacts which  control  the  passage  of  current 
in  the  line.  They  consist  of  a steel  lever, 
mounted  on  a pivot  near  one  end  in  a hori- 
zontal plane.  A flat  disk  rubber  handle  is 
placed  on  top  of  the  lever  at  the  long  end 
and  an  adjustable  spring  attached  to  the 
under  side  nearer  to  the  pivot.  The  spring 
acts  to  hold  the  lever  up  at  all  times  or  to 
open  the  circuit.  An  adjustable  stop  on 
the  opposite  end  of  the  lever  limits  its 
travel.  A platinum  or  tungsten  contact 
is  carried  on  the  lever  near  the  handle  and, 
when  the  key  is  depressed,  makes  contact 
on  a stationary  contact  point.  This  closes 
the  circuit  and  sends  an  impulse  over  the 
line.  An  extra  lever,  known  as  the  cir- 
cuit closer,  is  generally  provided  at  the 
side  of  the  main  lever  to  keep  the  circuit 
closed  when  not  sending,  so  that  signals 
may  be  received. 

Manufacturers: 

Bunnell  A Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  "Bunnell,”  "Jove,"  "Mas- 
cot." 

De  Forest  Radio  Telephone  A Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  "Excelsior,” 
"Reliable." 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

KEYS,  TELEPHONE  SWITCHBOARD.— 

Telephone  switchboard  keys  are  compact 
forms  of  switches  made  to  fit  into  a flat 
board  or  mounting  plate  on  a manual 
switchboard.  The  contact-making  springs 
are  concealed  beneath  the  board  or  key 
shelf  and  only  the  operating  handle  projects 
above  the  board.  There  are  many  possi- 
ble arrangements  of  contact  springs  and 
therefore  many  kinds  of  keys  which  give 
various  circuit  connections.  Some  of  these 
are  described  below. 

Combined  Ringing  and  Listening  Key. 
This  is  a key  used  on  manual  switchboards 
and  there  is  one  for  each  pair  of  cords. 
When  the  handle  Is  pushed  away  from  the 
operator  it  connects  the  talking  set  of  the 
operator  onto  the  cord.  When  the  handle 
is  pulled  toward  the  operator  it  sends  ring- 
ing current  through  the  calling  cord  and 
plug  to  the  called  line. 

Indicating  Ringing  Key.  A party-line 
ringing  key.  with  a separate  button  for 
each  station  on  the  line,  arranged  to  in- 
dicate to  the  operator  which  button  was 
pressed  last,  so  that  if  the  calling  sub- 
scriber asks  to  have  the  called  station  rung 
again,  the  operator  can  do  so  without  hav- 
ing to  ask  again  for  the  call  number. 

Listening  Key.  A compact  switch  asso- 
ciated with  a pair  of  switchboard  cords 
so  that  the  operator  can  talk  with  the 
subscribers,  or  listen  in  to  see  that  the  con- 
nection was  completed. 

Locking  Key.  A key  which  remains  in 
an  operated  position  until  restored  to  nor- 
mal by  hand. 

Nonlocking  Key.  A key  which  restores 
itself  to  normal  when  the  pressure  on  6he 
handle  is  removed. 

Position  Switching  Key.  A key  which 
connects  together  two  operator’s  positions 
so  that  one  operator  can  handle  both  ol 
them.  It  is  used  for  night  work  or  for 
periods  of  light  traffic. 

Ring-Back  Key.  A ringing  key  on  a cord 
circuit  for  ringing  back  on  the  line  of  the 
calling  subscriber. 

Ringing  Key.  A compact  switch  asso- 
ciated with  a switchboard  cord  so  that  the/ 
operator  can  send  ringing  current  to  a 
telephone. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Couch  Co.,  Inc.,  S.  H..  Arlington  A 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

Hopewell  Insulation  A Mfg.  Co.,  Inc., 
Hopewell,  Va. 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  A Aberdeen  Sts.,  Chicago, 
111.  (See  display  advertisement  on  page 
1327.) 

Leich  Electric  Co.,  Genoa,  111. 


Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

WATERBURY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1328.) 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

KEYS,  TESTING  AND  MISCELLANE- 
OUS CONTACT. — These  keys  are  devices 
for  making  and  breaking  electric  testing 
or  other  circuits  where  the  interruption 
of  the  circuit  is  required  to  be  quite  rapid. 
Contact  keys  are  generally  hand-operated 
by  means  of  a finger  piefce  or  short  handle. 
A key  differs  from  a switch  In  that  usually 
a key  carries  much  smaller  currents  than 
a switch  and  almost  invariably  has  a spring 
contact,  which  is  not  always  true  of  a 
switch.  Testing  keys  may  be  divided  into 
many  classes,  such  as  single-contact  and 
multiple-contact,  reversing,  high-insulation, 
charge  and  discharge,  etc.  The  latter  types 
are  generally  made  specially  for  precision 
measurements  of  high  resistances,  capaci- 
tances, etc.  Many  testing  instruments  also 
have  contact  keys  as  part  of  their  equip- 
ment. 

Manufacturers: 

Foote,  Pierson  A*  Co.,  Inc.,  160-162  Duane 
St..  Now  York.  N.  Y. 

LEEDS  A NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Liberty  Electric  . Corp.,  Port  Chester. 
N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  "Peerless."  (See 
display  advertisement  on  page  1286.) 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

KEYSTONE. — Trade  name  for  expansion 
shields  manufactured  by  the  Diamond  Ex- 
pansion Bolt  Co.,  90  West  St.,  New  York, 
N.  Y. 

KEYSTONE. — Trade  name  for  electric 
railway  equipment  and  supplies  manufac- 
tured by  the  Electric  Service  Supplies  Co., 
17th  A Cambria  Sts.,  Philadelphia.  Pa. 

KEYSTONE. — Trade  name  for  lubricat- 
ing oils  and  greases  manufactured  by  the 
Franklin  Oil  Works.  Franklin,  Pa. 

KEYSTONE. — Trade  name  for  injectors 
manufactured  by  James  A.  Griffiths  A Son, 
1315-17  Buttonwood  St.,  Philadelphia,  Pa. 

KEYSTONE. — Trade  name  for  electric 
excavators  and  drills  manufactured  by  the 
Keystone  Driller  Co.,  Beaver  Falls.  Pa. 

KEYSTONE. — Trade  name  for  motor- 
driven  ironing  machines  manufactured  by 
the  Keystone  Ironing  Machine  Co..  Knick- 
erbocker Bldg..  New  York.  N.  Y. 

KEYSTONE  ART  GLASS  CO.— 333  N. 
5th  St..  Philadelphia.  Pa.  Manufacturer  of 
portable  electric  lamps  and  glass  domes. 

KEYSTONE  DIE  STOCK  CO.— 652  W. 
47th  St.,  Chicago,  111.  Manufacturer  of 
conduit  and  pipe  threading  dies  and  die 
stocks.  John  Delehant,  president. 

KEYSTONE  DRILLER  CO.— Beaver 
Falls,  Pa.  Manufacturer  of  electric  well 
drills,  excavators  and  pumps.  President, 
J.  D.  McAnlis;  vice-president,  John  War- 
ren; secretary  and  general  manager.  R.  M. 
Downle;  treasurer.  F.  W.  Ransom.  Main 
office  and  factory,  Beaver  Falls,  Pa.  Branch 
offices,  170  Broadway,  New  York,  N.  Y.; 
Monadnock  Block,  Chicago,  111.;  Joplin. 
Mo. 

KEYSTONE  FIBRE  CO Yorklyn.  Del. 

Manufacturer  of  fiber  specialties.  Main 
office.  Yorklyn,  Del.  Branch  offices,  Bos- 
ton, Mass.;  New  York.  N.  Y.;  Philadelphia. 
Pa.;  Baltimore,  Md.;  Greenville,  S.  C. ; Chi- 
cago, 111.;  St.  Louis.  Mo.;  Montreal,  Que., 
Can. 

KEYSTONE  IRON  A STEEL  WORKS.— 

2931  Santa  Fe  Ave.,  Los  Angeles,  Cal. 
Manufacturers  of  ornamental  lighting  posts 
and  pedestals,  manhole  covers  and  frames 
and  pipe  fittings.  President  and  general 
manager,  H.  L.  Griswold;  vice-president 
and  treasurer,  George  W.  Moore;  secretary. 
R.  A.  Lewis. 

KEYSTONE  IRONING  MACHINE  CO.— 
Knickerbocker  Bldg.,  New  York.  N.  Y. 
Manufacturer  of  motor-driven  Ironing  ma- 
chines and  laundry  machinery.  President 
and  general  manager,  Leo  Potter;  vice- 
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president,  Sol  Finkelhor;  secretary  and 
treasurer,  Mark  Schiller;  sales  manager, 

F.  G.  Jarabin. 

KG.— Abbreviation  of  kilogram,  the  com- 
monly used  metric  unit  of  mass. 

KG-M. — An  abbreviation  for  kilogram- 
meter. 

K.  G.  WELDING  A CUTTING  CO.,  INC. 
—New  York,  N.  Y.  Manufacturer  of  oxya- 
cetylene  welding  and  cutting  equipment. 
President.  Philip  Kearny;  vice-president. 
William  D.  Flannery;  secretary  and  treas- 
urer, Frederic  W.  Flint;  general  manager, 
George  B.  Malone.  Main  office  and  fac- 
tory, 656  W.  34th  St..  New  York.  N Y. 
Branch  offices.  929  Chestnut  St.,  Philadel- 
phia, Pa.;  105  Wood  St..  Pittsburgh,  Pa.; 

12  E.  Harrison  St..  Chicago,  111. 

K-H  SIGN  MFG.  CO.— 819  Locust  St., 
Pittsburgh.  Pa.  .Manufacturer  of  electric 
clocks,  signs  and  lighting  reflectors.  Busi- 
ness established  1912.  President,  A .E. 
Jones;  vice-president,  John  Ellis;  secretary 
and  treasurer,  E.  E.  Jones.  Sales  repre- 
sentative. National  Casket  Co.,  7th  St.  & 
Duquesne  Way,  Pittsburgh,  Pa.,  and  Long 
Island  City,  N.  Y. 

K- 1— Trade  name  for  trolley  splicers 
manufactured  by  the  Electric  Railway 
Equipment  Co.,  2900  Cormany  Ave.,  Cin- 
cinnati. Ohio. 

K-l. — Trade  name  for  splicing  sleeves 
manufactured  .by  the  Standard  Railwa> 
Supply  Co.,  Cincinnati,  Ohio. 

KIBBY’S  LIZA  JANE.— Trade  name  for 
rlrctric  washing  machine  manufactured  by 
the  At  Last  Washer  Co..  Perry,  Iowa. 

KICK  PLATES.— See  Blocks,  wood  mold- 
ing or  raceway. 

KID  REFLEX. — Trade  name  for  spark 
plugs  manufactured  by  the  Reflex  Ignition 
Co . 3068-3086  W.  106th  St.,  Cleveland, 

Ohio. 

Kl ESELGUH R. — A mineral  which  is  of 
soft  and  very  fine  texture,  and  consists  of 
the  siliceous  cells  or  remains  of  very  small 
animalcules.  It  makes  good  polishing  pow- 
der and  is  a very  good  heat  insulator, 
standing  temperatures  up  to  a white  heat. 
It  is  sold  either  in  powder  or  in  bricks 
which  have  been  sawed  out  of  the  so  id 
bedded  material.  It  is  also  called  infusorial 
earth  and  is  very  useful  for  reducing  heat 
losses  from  ovens  and  furnaces,  particularly 
electric  furnaces,  wfiere  it  may  be  used  in 
powder  as  a packing  between  the  furnace 
walls  and  an  outside  shell,  or  may  be  used 
In  the  form  of  bricks  as  an  insulating  layer 
or  course  in  the  walls  themselves,  where 
the  temperature  is  not  above  1000°  C. 

KILBORN  A BISHOP  CO.,  THE.— Chapel 
& Lloyd  Sts.,  New  Haven,  Conn.  Manufac- 
turer of  expansive  bits,  wrenches,  pliers, 
etc.  President.  G.  A.  Kilborn;  vice-pres- 
ident, H.  Kilborn;  secretary  and  treasurer, 
H W.  Drake.  Branch  offices,  Portland, 
Ore.;  Chattanooga,  Tenn.;  San  Francisco 
Cal. 

KILBORN-SAUER  CO.— Fairfield,  Conn. 
Manufacturer  of  automobile  lamps  and 
spotlights.  President,  Howard. E.  Kilborn; 
vice-president,  Peter  Sauer;  secretary, 
Frederick  Sauer;  treasurer,  Henry  J.  Sauer. 

KILBOURNE  & CLARK  MFG.  CO.— 3451 
E.  Marginal  Way,  Seattle,  Wash.  Manu- 
facturer of  radio  apparatus,  motors,  gen- 
erators, etc.  Business  established  1910. 
President.  C.  A.  Kilboume;  secretary  and 
treasurer,  E.  L.  Skeel;  general  manager, 
H.  F.  Jefferson. 

KILBY  FROG  & SWITCH  CO.— Birming- 
ham, Ala.  Manufacturer  of  railroad  cross- 
ings, frogs,  switches  and  track  work.  Pres- 
ident, W.  W.  Stringfellow;  vice-presidents. 
E.  M.  Kilby  and  Thomas  E.  Kilby;  treas- 
urer, Wbitfleld  Clark;  secretary,  H.  W. 
Bostick. 

KILL  KARE. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Minier  Mfg.  Co.,  Inc..  Minier,  111. 

KILLARK  ELECTRIC  MFG.  CO.— 3940-46 
Easton  Ave..  St.  Louis,  Mo.  Manufacturer 
of  fuses,  conduit  fittings  and  bell-ringing 
transformers.  Business  established  1913. 
President,  Joseph  Desloge;  vice-president 
treasurer  and  general  manager,  Ixiuls  Des- 
loge; secretary,  Marcel  Desloge. 

KILL  KARE. — Trade  name  for  oscillating 
cylinder  washing  machine  manufactured  by 
the  Minier  Mfg.  Co.,  Minier,  HI. 

KILLOCH  CO.,  DAVID. — 67  Murray  St. 
New  York,  N.  Y.  Manufacturer  of  elec 
trical  porcelain. 


KILO. — The  prefix  kilo,  meaning  one 
thousand,  is  very  often  used  with  electrical 
units  and  other  physical  units  in.  the  metric 
system  to  denote  a quantity  one  thousand 
times  as  large  as  the  basic  unit.  For  ex- 
ample.  kilowatt=1000  watts:  Kilowatt- 
hour=1000  watt-hours;  k i 1 o g r a m— 1000 
grams. 

KILO  INSTRUMENT  CO„  THE.— In- 
dianapolis, Ind.  Manufacturer  of  renewable 
fuses. 

KILOGRAM.— The  commonly  used  unit  of 
mass  in  the  metric  system.  Abbreviated 
kg.;  1 kg.  = 1000  grams=2.205  lbs.  A kilo- 
gram also  equals  the  weight  of  1 liter  or 
1000  cu.  cm.  of  water  at  the  temperature  of 
its  greatest  density  (4°  C.). 

KILOVOLT. — The  kilovolt  is  the  unit  of 
potential  much  used  in  high-tension  trans- 
mission problems.  It  equals  1000  volts  and 
is  usually  abbreviated  kv.  Hence  the  po- 
tential of  a 150.000-volt  transmission  line 
may  be  expressed  as  150  kv. 

KILOVOLT-AMPERE.— A much  used 
unit  for  the  apparent  power  and  rating  of 
a-c.  generators,  transformers  or  circuits. 
A kilovolt-ampere  = 1000  volt-amperes.  The 
apparent  power  in  kilovolt-amperes  (abbre- 
viated kv-a.)  is  one-thousandth  of  the 
product  of  the  effective  values  of  volts  and 
amperes.  See  Volt-ampere;  Power,  ap- 
parent. 


KILOWATT.— The  unit  of  power  used  in 
most  commercial  work,  such  as  power 
transmission,  rating  of  generators,  eta 
Abbreviation  kw.;  1 kw=  1000  watts.  See 
Power,  Watt. 

KILOWATT-HOUR.— The  most  common 
unit  of  electrical  energy.  It  Is  the  energy 
passed  in  one  hour  in  a circuit  whose  power 
is  steadily  one  kilowatt.  It  Is  equal  to  1000 
watt-hours.  When  electricity  is  sold  on  a 
metered  basis  it  is  usually  measured  by  a 
watt-hour  meter,  that  records  in  kilowatt- 
hours,  abbreviated  kw-hr.  Also  see  Watt- 
hour. 

KILOWATT- YEAR.— The  unit  of  elec- 
trical energy  used  in  the  wholesale  purchase 
of  large  quantities  of  power,  especially 
where  this  is  supplied  at  very  high  load- 
factor  continuously  throughout  the  year,  as 
in  the  case  of  electrochemical  plants  It 
equals  one  kilowatt  for  one  year,  or  8760 
kilowatt-hours. 

KIMBALL  BROS.  CO.— 9th  St.  & 11th 
Ave.,  Council  Bluffs,  Iowa.  Manufacturer 
of  electric  elevators.  President,  C.  E.  Kim- 
ball; vice-president  and  manager,  D.  B. 
Stouffer:  secretary  and  treasurer,  W.  H. 
Kimball. 

KIMBALL  CO.,  W.  W.— 308  S.  Wabash 
Ave..  Chicago,  111.  Manufacturer  of  elec- 
trically operated  pianos  and  organs.  Presi- 
dent. C.  M.  Kimball. 

KIMBLE  ELECTRIC  CO.  — 634-46  N. 
Western  Ave.,  Chicago,  111.  Manufacturer 
of  motors,  electric  grinders,  blowers  and 
fans.  Business  established  1904.  President, 
Perkins  B.  Bass;  vice-president,  John  D. 
NIes;  secretary,  treasurer  and  general  man- 
ager, James  K.  Bass;  sales  manager,  H.  A. 
Seaton.  Sales  representatives,  James  Clark, 
Jr.,  Electric  Co.,  Louisville,  Ky.;  Electric 
Machinery  Sales  Co..  First  National  Bank 
Bldg.,  Milwaukee,  Wis.;  Great  West  Elec- 
tric Co.,  63  Albert  St.,  Winnipeg.  Man., 
Can.;  C.  O.  Hall.  147  W.  35th  St.,  New  York, 
N.  Y.;  Korsmeyer  Co.,  Lincoln,  Neb.;  Le 
Bron  Electric  Works,  320  S.  12th  St., 
Omaha,  Neb.;  F.  M.  Brown,  Syracuse.  N. 
Y;.  Masco  Co.,  93  Queen  St.,  E..  Toronto. 
Ont.,  Can.;  Morse  Engineering  Co.,  Chem- 
ical Bldg..  St.  Louis,  Mo.;  W.  F.  Murphy, 
415  17th  St.,  Denver,  Colo.;  New  England 
Appliance  Co.,  514  Atlantic  Ave.,  Boston, 
Mass.;  Northern  Electric  Co.,  21  N.  6th  St., 
Minneapolis,  Minn.;  Salzer  Electric  Co.,  628 
Prospect  Ave.,  Cleveland,  Ohio;  O.  E. 
Thomas  Co.,  626  Washington  Bldg.,  Los 
Angeles,  Cal.;  C.  E.  Wise,  Book  Bldg.,  De- 
troit, Mich. 

KINETIC  ENERGY.— The  energy  pos- 
sessed by  a moving  body  by  virtue  of  its 
motion.  It  represents  the  work  necessary 
to  bring  the  body  to  rest.  Its  value  is 
one-half  the  mass  of  the  body  multiplied 
by  the  velocity  squared.  The  erg  Is  the 
scientific  unit  of  kinetic  energy. 

KINETIC  ENGINEERING  CO.,  INC.— 

Philadelphia,  Pa.  Manufacturer  of  electric 
organ  blowers.  Business  established  1903. 
Secretary  and  treasurer,  H.  J.  Knoll;  gen- 
eral manager,  S.  H.  Ebert;  sales  manager, 
Joseph  Why.  Main  office  and  factory,  60th 
St.  & Baltimore  Ave.,  Philadelphia,  Pa. 
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Branch  office,  41  Park  Row,  New  York, 

N.  Y.  Sales  representatives,  S.  A.  Gould, 

15  Exchange  St..  Boston,  Mass.;  George  E. 
LeMarche,  6689  Olmstead  Ave.,  Chicago,  111. 

King. — Trade  name  for  cable  and  wire 
lugs  manufactured  by  the  Converter  Sales 
Co..  Inc.,  116  Market  St.,  Newark,  N.  J. 

KING. — Trade  name  for  leather  belting 
manufactured  by  the  Detroit  Oak  Belting 
Co.,  Detroit,  Mich. 

KING.— Trade  name  for  transformers 
manufactured  by  the  Electric  Heat  Control 
Co.,  2711  Church  Ave.,  Cleveland,  Ohio. 

KING. — Trade  name  for  electric  washing 
machines  manufactured  by  the  King  Wash- 
ing Machine  Co.,  Wolcott,  Ind. 

KING. — Trade  name  for  water  meters 
made  by  the  Union  Water  Meter  Co.,  33 
Hermon  St.,  Worcester,  Mass. 

KING  BROS. — 439  E.  Water  St.,  Syracuse, 

N Y.  Manufacturers  of  manhole  pumps 
and  gasoline  engines.  Partnership.  W.  P. 
King  and  H.  F.  King. 

KING  EDWARD. — Trade  name  for  motors 
and  generators  manufactured  by  the  Con- 
solidated Electric  Co..  Ltd.,  230-232  King 
St.,  E..  Toronto.  Ont.,  Can. 

KING-CRAYMER  ELECTRIC  MFG.  CO. 
—South  Norwalk.  Conn.  Manufacturer  of 
entrance  switches  and  cutout  and  panel 
cutouts.  President,  Robert  C.  Craymer; 
vice-president,  W.  C.  Sloan;  secretary  and 
treasurer,  B.  C.  King.  Main  office,  32  Havi- 
land  St..  South  Norwalk,  Conn.  Branch 
office,  1133  Broadway,  New  York,  N.  Y. 

KING  MFG.  CO.,  THE.— St.  Joseph.  Mo. 
Manufacturer  of  ornamental  street  lighting 
standards,  brackets,  portable  lamps  and 
commercial  lighting  units.  President,  O. 
M.  King;  vice-president,  Herschel  Bartlett; 
secretary.  P.  C.  K.  Bartlett;  treasurer,  W. 
Ij.  Goetz.  Branch  office,  1432  Monadnock 
Block.  Chicago,  111. 

KING  WASHING  MACHINE  CO.— Wol- 
cott, Ind.  Manufacturer  of  electric  wash- 
ing machines.  General  manager.  T.  R. 
Allen:  sales  manager,  O.  B.  Allen. 

KINGERY  MFG.  CO.— 420-424  E.  Pearl 
St..  Cincinnati,  Ohio.  Manufacturer  of 
electric  corn  poppers  and  peanut  roasters. 

KINGSTON.— Trade  name  for  Ignition 
specialties  made  by  the  Kokomo  Electric 
Co.,  Kokomo,  Ind. 

KIRCH  BERGER  A CO.,  INC.,  M.— 1425 
37th  St..  Brooklyn,  N.  Y.  Manufacturer  of 
lava  insulators  and  bushings.  Business 
established  1890.  President,  treasurer  and 
general  manager,  M.  Klrchberger;  vice- 
president.  O.  F.  Kirchberger;  secretary  and 
sales  manager,  R.  Klrchberger. 

KIRCHOFF'S  LAWS.— These  laws  ex- 
press the  relations  that  govern  the  current 
and  e.  m.  f.  distribution  in  a network  of 
conductors. 

Law  I:  At  any  junction  point  of  a num- 
ber of  conductors,  the  algebraic  sum  of  the 
currents  flowing  towards  the  Junction  is 
exactly  equal  to  the  algebraic  sum  of  the 
currents  flowing  from  the  Junction. 

Law  II:  In  any  closed  electric  circuit  the 
sum  of  all  the  potential  differences  Is  zero. 

KIRK  A BLUM  MFG.  CO.— 2846  Spring 
Grove  Ave.,  Cincinnati.  Ohio.  Manufac- 
turer of  steel  boxes,  washing  machine  tubs, 
machinery  guards  and  other  sheet  metal 
products. 

KIRKMAN  ENGINEERING  CORP.— 484- 

490  Broome  St.,  New  York,  N.  Y.  Manu- 
facturer of  fuses,  cutouts,  cleat  receptacles 
and  ground  clamps.  President,  Richard 
Hart;  vice-president  and  general  manager, 
Thomas  W.  Kirkman;  sales  manager,  Her- 
man M.  Linter.  Sales  representative,  C.  H. 
Wallis  & Co.,  St.  Louis.  Mo. 

KIRTLAND  ELECTRIC  CONSTRUC- 
TION CO.,  INC.— 47  Hudson  Ave.,  Albany, 
N.  Y.  Manufacturer  of  wood  and  metal 
cabinets.  Business  established  1910.  Pres- 
ident and  treasurer,  F.  C.  Kirtland;  secre- 
tary. Walter  J.  Hauth;  general  manager, 
H.  E.  Kirtland. 

KITCHEN  KING. — Trade  name  for  elec- 
tric labor-saving  devices  for  hotels  and 
restaurants  manufactured  by  the  Hall 
Kitchen  King  Co.,  909  Mutual  Life  Bldg., 
Philadelphia.  Pa. 

KITCHEN  POWER  UNITS  OR  POWER 
TABLES. — A compact  table  on  casters,  for 
convenience  in  moving,  on  a lower  shelf 
of  which  is  mounted  a fractional-horse- 
power  electric  motor  that  transmits  power 
directly  to  an  upright  shaft  from  which 
one  or  more  horizontal  stafts  are  operated. 
The  power  table  may  be  used  to  operate 
a food  chopper,  dough  mixer,  egg  beater, 
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knife  sharpener  and  polisher,  and  similar 
appliances  and  perform  all  the  heavier 
nand  operations  nqpessary  in  the  prepara- 
tion of  food.  It  serves  as  an  economical 
power  unit  since  only  onfc  motor  is  needed 
for  interchangeably  operating  a number  of 
appliances  instead  of  having  each  separate 
appliance  provided  with  its  individual 
motor. 

Manufacturers: 

DlSEar3i,et'  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York.  N.  Y 
Reynolds  Electric  Co..  2650  W.  Congress 
St.,  Chicago,  111.  "Reco." 

KITS,  AUTOMOBILE  LAMP.— These 
are  compact  boxes  or  cartons  containing 
a spare  set  of  automobile  incandescent 
lamps  Intended  to  be  carried  under  the 
seat,  in  the  side  pockets,  or  in  some  other 
convenient  place  on  the  automobile.  They 
generally  contain  two  headlamps,  two  side 
lamps,  a tail  lamp  and  an  instrument  or 
dashboard  lamp. 

ELECTRICIANS'  AND 
TROUBLEMEN  S. — Electricians*  kits  are 
made  of  leather  or  canvas  in  a number  of 
tyPes-  The  kits  are  made  to 
hold  the  tools  in  a convenient  case  for 
carrying,  each  type  of  kit  having  compart- 
ments or  straps  suitable  for  the  particular 
tools  required  for  the  various  classes  of 
work  done  by  electricians.  Such  kits  vary 
in  size  from  the  almost  pocket-size  kits 
used  by  electricians  and  troublemen  doing 
telegraph,  telephone  or  meter  work  to  the 
large  kits  carried  by  means  of  a shoulder 
strap  and  containing  the  ordinary  tools 
used  by  a troubleman  in  maintenance  work 
on  the  heavier  eouipment,  such  as  motors, 
generators,  etc. 

Manufacturers: 

BUHRKE  CO..  R.  H.,  1238  Fullerton 
Ave.,  Chicago.  111. 

Bunnell  A Co.,  J.  H.,  32  Park  Place 
New  York,  N.  Y.  “Bunnell." 

HERBST,  PAUL  W.,  Chicago,  111.  W* 
specialize  in  electricians’  pocket  too 
kits  as  illustrated  herewith.  This  kil 
consists  of  a genuine  leather  case,  dur- 
able and  compact.  It  is  8 Ins.  long, 
3%  ins.  wide  and  2 ins.  high  wher 
closed.  Furnished  in  russet  or  black 
leather.  The  kit  contains  seven  tools 
all  of  superior  quality,  namely,  specia 
side  cutting  pliers,  hand  forged  wit! 

knives  of  guaran- 
teed quality,  5-incl 
nickel-plated  scis- 
sors; double  blad- 
ed  knife,  screv 
driver  and  wire 
scraper  combined 
3- ip.  half  round 
mill  file  and  han- 
dle; 2%-in.  screw 
driver;  3%-in 
_ , n i c k e 1 -plated 

Pocket  Tool  Kit  tweezer  and  2-foot 
boxwood  rule.  We  also  make  a kit 
4x9  ins.,  particularly  useful  to  electri- 
cians and  wire  men  for  switchboard 
and  telephone  work.  It  contains  knife, 
side  cutting  pliers,  oblique  diagonal  pli- 
ers, long  nose  pliers,  screw  driver,  scis- 
sors, file  and  handle  and  tweezer.  See 

display  adv.  page  1258.— Adv. 

Kennedy  Mfg.  Co.,  Van  Wert,  Ohio. 

“Kennedy  Kits,"  “All  Steel." 
KITTINGER  CO.— 1893  Elmwood  Ave., 
Buffalo,  N.  Y.  Manufacturer  of  portable 
electric  lamps.  Business  established  1866. 
President  and  treasurer,  I.  J.  Kittinger; 
vice-president,  secretary  and  general  man- 
ager, R.  G.  Kittinger;  sales  manager,  E. 
F.  Colie. 

KITT8  MFG.  CO. — Oswego,  N.  Y.  Man- 
ufacturer of  steam  specialties.  Business 
established  1887.  President,  James  Par- 
ker; secretary  and  treasurer,  A.  D.  Millar. 

KJELLIN  FURNACE.— One  of  the  early 
types  of  electric  Induction  furnace. 

K K.— Trade  name  for  weatherproof  wire 
manufactured  by  the  American  Brass  Co., 
414  Meadow  St.,  Waterbury,  Conn. 

K K K. — Trade  name  for  electrical  porce- 
lain manufactured  by  the  David  Killoch 
Co.,  57  Murray  St.,  New  York,  N.  Y. 

K-L.— Trade  name  for  ignition  timer  and 
other  automobile  accessories  made  by  the 
M-R  Co.,  122  N.  14th  St.,  Lincoln.  Neb. 

KLAU8  RADIO  CO.— Eureka,  111.  Man- 
ufacturer of  radio  apparatus  and  electric 
refrigerators.  Business  established  1918. 
Main  office  and  factory,  Eureka,  111.  Branch 
office,  Peoria,  111. 


K L AX OCATOR.— Trade  name  for  code 
signalling  systems  manufactured  by  the 
Klaxon  Co.,  Newark,  N.  J. 

KLAXON  CO. — Newark,  N.  J.  Manufac- 
turer of  telephones,  signaling  systems  and 
accessories.  Business  established  1908. 
President  and  general  manager.  D.  A. 
McConnell;  vice-president,  W.  M.  Sweet- 
sales  manager,  R.  L.  Wilkinson.  Main  of- 
flee,  Newark,  N.  J.  Factories,  Newark,  N 
J.,  Bloomfield,  N.  J.  Branch  offices,  De* 
troit.  Mich. ; 47  Broadway,  New  York,  N. 
Y..  Mertopolitan  Tower,  New  York,  N.  Y.. 
2715  S.  Michigan  Ave.,  Chicago,  111. 

KLAXOPHONE.— Trade  name  for  loud 
speaking  telephones  manufactured  by  the 
Klaxon  Co.,  Newark,  N.  J. 


KLEIN  A SONS,  MATHl A8.— 3200  Bel- 
mont Ave.,  Chicago,  III.  Manufacturers  of 
tools  for  electricians,  linemen  and 
mechanics.  Business  established  1857. 
President  John  M.  Klein;  vice-presidents, 
Joseph  A.  Klein,  Sr.,  and  John  M.  Klein, 
Jr.;  secretary  and  treasurer,  Alex  J.  Klein; 
general  manager,  H.  B.  Wilson. 


KLEINSCHM  IDT  ELECTRC  CO.,  INC. 
— 36  Flatbush  Ave.  Ext.,  Brooklyn,  N.  Y. 
Manufacturer  of  telegraph  apparatus. 
Business  established  1898.  President,  Ed- 
ward Kleln8chmidt;  vice-president,  Ed- 
ward S.  Moore;  secretary  and  treasurer. 
H.  A.  Breen;  sales  manager,  A.  H.  Relber. 

KLEMM  A CO.— 132  N.  5th  St.,  Philadel- 
phia, Pa.  Manufacturers  of  lighting  re- 
Hectors.  Business  established  1855. 

KLENCK  CO.,  F.  J.— 55  New  Montgom- 
ery St.,  San  Francisco,  Cai.  Manufacturer 
oi  fiber  sheets,  rods,  tubes,  washers  and 
ffisulating  papers.  Business  established 


KLIEGL. — Trade  name  for  connectors, 
spotlights,  stage  pockets  and  plugs,  theatri- 
cal electrical  effects,  receptacles,  and 
sketch  lamps  manufactured  by  the  Univer- 
sal Electric  Stage  Lighting  Co.,  240  W.  50th 
St.,  New  York,  N.  Y. 


KLIEGLIGHT. — Trade  name  for  studio 
arc  lamps  and  carbons  manufactured  by 
the  Universal  Electric  Stage  Lighting  Co. 
’-140  W.  60th  St.,  New  York,  N.  Y. 

KLINGTITE. — Trade  name  for  transmis< 
sion  belting  manufactured  by  the  Good- 
year  Tire  A Rubber  Co.,  1144  E.  Market 
St.,  Akron*  Ohio. 


KLITZEN  RADIO  MFG,  CO.,  INC.-* 
Ave.,  Racine,  Wis.  Manufacturer  oi 
radio  and  X-ray  apparatus.  Secretary  trea- 
surer and  general  manager,  M.  F.  Klic- 
pera,  Sales  representative,  Franklin  Salef 
co.,  25  N.  Franklin  St.,  Chicago,  111. 

KLIX  MFG.  CO.— 12  N.  Market  St.,  Chi- 
cago, 111.  Manufacturer  of  magic  lanterns. 


KLONDIKE. — Trade  name  for  wet  bat- 
teries manufactured  by  the  Canadian  Na- 
tional Carbon  Co.,  Ltd.,  Hillcrest  Park, 
Toronto,  Ont.,  Can. 


KLYMAX. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Home  Utilities  Co.,  320-326  N.  May  St.. 
Chicago.  111. 


KNAPP  ELECTRIC  A NOVELTY  CO.— 
511  W.  61st  St.  New  York.  N.  Y.  Man- 
ufacturer of  battery  motors,  electrical  toys 
and  specialties.  Business  established  1890. 
President,  treasurer  and  general  manager. 
David  W.  Knapp. 

KNAUBER’S. — Trade  name  for  box  han- 
ger manufactured  by  the  Chicago  Electric 
Sign  Co.,  2219-2229  W.  Grand  Ave.,  Chi- 
cago, 111. 

KNEELAND  MFG.  CO.,  INC.,  THE.— 216 
N.  Main  St.,  Wethersfield,  Conn.  Manufac- 
turer of  portable  electric  lamps  and  hot 
plates.  Business  established  1920.  Pres- 
ident, Edward  R,  Woodhouse;  vice-pres- 
ident and  general  manager,  Elwood  V. 

M.  Kneeland;  secretary,  J.  Henry  Carey. 
KNICKERBOCKER.— Trade  name  for 

electric  vibrator  manufactured  by  the  Shel- 
ton Electric  Co.,  16  E.  42nd  St.,  New  York, 

N.  Y. 


KNICKERBOCKER  ANNUNCIATOR  CO. 

— 116  West  St.,  New  York,  N.  Y.  Manu- 
facturer of  annunciators  and  elevator 
signals.  Business  established  1913.  Co- 
partnership. W.  A.  Brohmer  and  An- 
drew Jochum. 


KNIFE  HANDLE.— Trade  name  for 
wrench  manufactured  by  the  Coes  Wrench 
Co.,  1 Coes  Sq.,  Worcester,  Mass. 


408 


KNIFE  8HARPENER8  AND  BUFFERS 
MOTOR-DRIVEN.-These  Sre  motor-driven 
sharpening  and  buffing  wheels  used  mainly 
in  hotels,  restaurants,  clubs  and  large 
residences.  The  motor-driven  stones  are 
also  much  used  In  the  meat-packing  In- 
dustry where  the  knives  used  by  the 
butchers  must  be  kept  sharp  constantly 
so  as  not  to  slow  down  the  continuous 
conveyor  system  of  butchering  generally 
used  in  these  plants. 


Manufacturers:  . 

Blakeslee  & Co.,  G.  S.,  Cicero.  111. 
“Blakeslee." 

Hamilton-Low  Co..  Jersey  City,  N.  J. 
“P.  D." 

KNIFE  SWITCHES.— See  Switches,  knife 
(three  types). 

KNIGHT  ENGINEERING  A SALES  CO. 
— Los  Angeles,  Cal.  Manufacturer  of  elec- 
tric drills  and  grinders.  President  and 
General  Manager,  George  L.  Knight;  vice- 
president,  K.  E.  Van  Kuran;  secretary, 
R.  A.  Hopkins;  treasurer,  George  O.  Noble. 
Main  office,  447  E.  3rd  St.,  Los  Angeles, 
Cal.  Branch  office,  30  W.  Walton  PI., 
Chicago,  111.  Sales  representative,  Sanford 
Bros.,  30  W.  Walton  PI.,  Chicago,  111. 

KNIVES,  CABLE  STRIPPING  AND 
SPLITTING.— The  cable -stripping  knife  is 
a fiat-bladed  knife  with  a curved  blade 
coming  to  a sharp  hooked  point.  The 
splitting  knife  is  similar  except  that  the 
knife  blade  is  straight-edged.  As  their 
name  implies,  these  knives  are  used  on 
lead-covered  cables  for  stripping  and  split- 
ting the  cable  sheath. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 

Co.,  Glenside,  Pa.  “Bee  Line." 
BUHRKE  CO.,  R.  H..  1238  Fullerton 
Ave.,  Chicago,  111. 

Coes  Wrench  Co.,  1 Coes  Sq.,  Worcester, 

Mass. 

KLEIN  & SONS,  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  See  page  1259 
for  illustrations  of  Klein  products,  and 
write  for  our  catalog  of  construction 
tools. — Adv.  • 

Village  Blacksmith  Folks,  The,  Water- 
town,  Wis. 

KNIVES,  DRAW  OR  POLE- DRESSING. 
— Wood  poles  to  be  set  in  city  streets  are 
shaved  and  knots  are  trimmed  off  for  ap- 
pearance's sake.  This  is  most  readily  ac-4 
complished  by  a suitable  draw  knife.  Only 
as  much  of  the  surface  need  be  taken 
off  as  is  necessary  to  remove  the  knots 
and  straggling  ends  of  the  inner  bark  of 
the  tree,  if  the  pole  Is  to  be  painted. 
Otherwise  the  entire  pole  surface  is 
shaved.  The  draw  knife  is  slightly  curved 
and  has  a handle  at  each  end.  It  is  oper- 
ated by  holding  it  with  both  hands  and 
drawing  it  toward  the  operator  on  the  cut- 
ting stroke. 

Manufacturers: 

Buck  Bros.,  Millbury,  Mass. 

BUHRKE  CO.,  R.  H.,  1238  Fullerton 
Ave.,  Chicago.  111. 

Peck,  Stow  A Wilcox  Co.,  The,  Southing- 
ton, Conn.  “Pexto." 

Village  Blacksmith  Folks,  The,  Water- 
town,  Wis. 

White  Co.,  The  L.  & I.  J..  143  Perry 
St..  Buffalo,  N.  Y. 

Winsted  Edge  Tool  Works,  The,  Wln- 
sted.  Conn. 

KNIVES,  ELECTRICIANS'  AND  LINE- 
MEN'S. — These  are  heavy  pocket  knives 
used  chiefly  in  skinning  the  insulation  on 
wires  when  a special  wire  skinner  is  not 
at  hand.  One  blade  is  often  ground  to 
a screw-driver  point  for  small  screws,  or 
there  may  be  an  auxiliary  screw-driver 
blade. 

Manufacturers: 

Bowman  A Co.,  A.  W.,  23  Church  St.. 
Cambridge,  Mass.  (Exclusive  distribu- 
tor, Franklin  Sales  Co.,  25  N.  Franklin 
St,  Chicago,  111-) 


When  writing  to  manufacturers  please 
mention  the 
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BUHRKE  CO.,  R.  H.,  1238  Fullerton 
Aye.,  Chicago,  111. 

Coes  Wrench  Co.,  1 Coes  Sq.,  Worcester, 
Mass. 

HERBST,  PAUL  W.,  Chicago.  111.  We 
carry  a complete  stock  of  electricians’ 
knives  of  all  kinds.  See  display  adver- 
tisement on  page  1258. — Adv. 

Old  File  Cutlery  Co.,  Havana,  111.  “Old 
File.” 

KNOBS,  CLAMP,  LA  WP- SUPPORTING. 
— A form  of  clamp  used  to  fasten  a sup- 
porting hook  to  the  rope  used  for  raising 
and  lowering  arc  lamps  or  other  large 
street  lamps.  They  are  sometimes  pro- 
vided with  insulators  or  insulation  armd. 
The  knob  Is  often  designed  to  catch  in  a 
specially  designed  recess  in  the  lamp  han- 
ger bo  as  to  carry  the  weight  of  the  lamp 
when  pulled  up  and  thus  remove  the  ten- 
sion on  the  rope  or  chain. 

Manufacturers: 

Bowman  A Co.,  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  25  N.  Frank- 
lin St..  Chicago.  111.) 

Caldwell  A Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.  New  York,  N.  Y. 

HUBBARD  A CO..  6301  Butler  St..  Pitts- 
burgh, Pa.  “Hubbard.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohip.  “Thomas.” 

KNOBS,  GLASS. — These  are  small  glass 
Insulators  used  to  insulate  wires  from  a 
supporting  surface.  They  have  a hole 
through  the  center  for  the  bolt  or  screw 
used  to  fasten  the  knob  to  the  support 
and  are  grooved  to  hold  the  line  direct 
or  the  wire  used  to  tie  the  line  to  the 
Insulator. 

Manufacturers: 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  HI. 

Metallic  Mfg.  Co.,  544  W.  36th  St.,  Chi- 
cago, 111.  (Brass.) 

KNOBS,  PORCELAIN,  SOLID.— Cylin- 
drical insulators  of  glazed  or  unglazed 
porcelain,  provided  with  a central  hole 
for  a fastening  nail  or  screw  and  a cir- 
cumferential groove  about  which  the  wire 
to  be  held  in  place  is  given  a tight  turn. 
Knobs  vary  somewhat  in  shape  and  size, 
depending  on  the  size  of  the  wire  with 
which  they  are  to  be  used.  They  are 
extensively  used  for  concealed  knob-and- 
tube  wiring  and  for  open  wiring.  If  nails 
are  used  to  fasten  knobs  there  is  gen- 
erally used  a leather  washer  or  “leather- 
head”  under  the  nail  head  to  prevent  split- 
ting the  knob  by  the  last  tightening  blow 
on  the  nail. 

Manufacturers: 


Adamant  Porcelain  Co.,  East  Liverpool, 
Ohio.  “Hold  Fast.” 

American  Porcelain  Co.,  The.  East  Liver- 
pool, Ohio. 

Brunt  Porcelain.,  The,  P.  O.  Box  493, 
Columbus.  Ohio.  “Brunt.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

DAVIDSON  PORCELAIN  CO.,  East  Liv- 
erpool. Ohio.  Also  manufacturers  of 
“Eveready”  wing  assembled  porcelain 
split  knobs  and  cleats. — Adv 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  “Arcover,”  “Elec- 
trose.” 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 


Findlay  Electric  Porcelain  Co.,  The,  Find- 
lay, Ohio. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  III.  We  manufacture  all  styles 
and  sizes  of  solid  and  split  porcelain 
knobs.  We  specialize  on  the  “Bull 
Dog”  assembled  split  knob  made  and 
sold  under  license 
U.  S.  Patent  No. 

1,329,656  of  Feb. 
3,  1920.  We  also 
manufacture  a we  l 
known  line  of 
cleats,  sub -switch 
bases,  ceiling  but- 
tons,  etc. ; also 
s t r ai  n Insulators 
and  pole  line  insu- 
I lators  for  tel  e- 

I phone  and  power 

service  up  to  25,- 

000  volts.  Special 
designs  in  porce- 
lain made  in  ac- 
cordance with  specifications.  For 
further  Information  see  page  1301. — 
Adv. 


Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington. St.,  Chicago,  111. 

Madhen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mogadore  Insulator  Co.,  The,  Mogadore. 
Ohio. 

PARKER  A SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Solid  knobs'  of  every 
variety  and  shape,  and  grooves.  They 
are  constructed  from  high-grade  por- 
celain and  accurately  designed. — Adv. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
“Pemco.” 

Southern  Electrical  Porcelain  Co..  Inc., 
Erwin,  Tenn. 

Star  Porcelain  Cb.,  The,  Trenton,  N.  J. 
“Ideal.” 

Thomas  A Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Trenle  Porcelain  Co..  P.  O.  Box  493,  East 
Liverpool,  Ohio. 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J.  “Jiffy.” 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

Wheeling  Tile  Co.,  Wheeling,  W.  Va. 

KNOBS,  PORCELAIN,  SPLIT.— Split 

knobs  are  made  so  as  to  combine  the  ad- 
vantages of  a porcelain  knob  and  a porce- 
lain cleat.  They  are  made  in  either  two 
mating  parts,  of  which  the  lower  or  base 
is  a little  higher  than  the  top  or  cap,  or 
In  reversible  half  parts,  either  of  which 
can  be  used  as  base  or  cap  since  they  are 
exactly  alike.  The  latter  type  eliminates 
-need  for  keeping  complete  sets  of  mating 
parts,  either  or  which  are  likely  to  be 
broken  and  spoil  the  set  until  duplicates  are 
obtained.  The  nonreverslble  knobs  aie 
sometimes  furnished  assembled  with  screw 
or  nail  and  leatherhead.  All  split  knobs 
have  two  (or  in  a few  cases  four)  grooves 
in  one  or  both  of  the  mating  parts  symme- 
trically arranged  on  each  side  of  the  center. 
The  wire  is  readily  clamped  in  this  groove 
and  securely  held  when  the  top  or  cap  is 
fastened  in  place.  In  this  respect  they  cor- 
respond to  the  cleat,  but  they  have  only 
one  fastening  screw  or  nail  like  a knob. 
Split  knobs  are  usually  round,  but  occasion- 
ally square. 

Manufacturers: 


Boch-Metsch  Porcelain  Co.,  The,  East 
Liverpool,  Ohio. 

Brunt  Poreclain  Co.,  The,  P.  O.  Box  493, 
Columbus,  Ohio.  “Brunt.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cook  Pottery  Co.,  Prospect  St.  & P.  A R. 
Ry.,  Trenton,  N.  J. 

DAVIDSON  PORCELAIN  CO.,  East  Liv- 
erpool. Ohio.  Manufacturers  of  the 
“Eveready”  wing  assembled 
porcelain  split  knob.  (See  il- 
lustration). Made  of  imported 
clay,  selected  for  Its  excep- 
tionally high  Insulating  prop- 
erties. Unusually  durable. 
Practically  unbreakable.  The 
“Eveready”  wing  makes  it  im- 
possible for  the  two  parts  of 
knob  to  become  separated  in 
shipping  or  handling.  Reaches 
the  Job  assembled,  ready  for 
use.  Exclusive  licensees  of 
Eveready  Porcelain  Co..  East 
Liverpool,  Ohio.  Also  manu- 
facturers of  porcelain  solid 
knobs  and  cleats.— Adv. 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

. Findlay  Electric  Porcelain  Co..  The, 
Findlay,  Ohio. 

' Fletcher  Mfg.  Co..  302  E.  Second  St., 
Dayton,  Ohio. 

ILLINOIS  ELECTRIC  PORCELAIN 
CO.,  Macomb.  111.  (See  display  adver- 
tisement on  page  1301.) 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  HI. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Mogadore  Insulator  Co.,  The,  Mogadore, 
Ohio. 


When  writing  to  manufacturers  please 
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PARAGON  ELECTRIC  CO..  Old  Colony 
Bldg.,  Chicago,  HI.  Paragon  self- tying 


Paragon  Split  Porcelain  Knob 

knobs,  porcelain,  for  attaching  and  in- 
sulating telephone  wires. — Adv. 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Split  knobs,  all  types, 
for  all  sizes  of  wire  up  to  No.  O.  The 


“Nail-it”  Knob  (Patented) 

“Nail-it,”  and  “Screw-It”  knobs  are 
furnished  with  10  penny  nail  and 
leather  nail  head  and  No.  10  screw 
3 In.  long. — Adv. 

Southern  Electrical  Porcelain  Co.,  Inc., 
Erwin,  Tenn. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Trenle  Porcelain  Co..  The,  P.  O.  Box  493, 
East  Liverpool,  Ohio. 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton,  N.  J.  “Jiffy,”  “Buckeye,” 
“Findlay.” 

Ward  Electric  Co..  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

KNOCKOUT. — In  metal  conduit  boxes, 
such  as  outlet  and  switch  boxes.  Junction 
or  pull  boxes,  cutout  or  fuse  boxes,  also  in 
sheet-metal  cabinets,  it  is  customary  to 
make  provisions  for  having  the  conduit 
connected  from  various  sides  or  the  bot- 
tom, top  or  back  of  the  box  or  cabinet. 
This  is  usually  done  by  having  a number 
of  circular  pieces  in  the  metal  wall  ar- 
ranged with  a weakened  circumference  so 
that  by  giving  the  circle  a tap  with  a ham- 
mer the  metal  is  easily  knocked  out,  leav- 
ing a fairly  smooth  circular  opening 
through  which  the  conduit  can  enter  the 
box.  These  blanked  openings  are  called 
knockouts.  They  save  the  time  and  trou- 
ble that  would  be  required  to  drill  holes 
for  the  conduits.  Only  those  knockouts 
are  opened  that  are  needed  for  the  con- 
duits to  be  used,  but  if  for  any  reason  any 
have  been  knocked  out  that  are  no  longer 
needed,  the  holes  can  be  closed  by  a 
knockout  seal. 

KNOCKOUT  SEALS.—1 These  seals  are 
used  to  close  holes  in  outlet,  switch,  cutout 
and  other  boxes  and  cabinets  where  the 
blank  has  been  knocked  out  but  the  hole 
is  no  longer  needed.  The  seals  are  gen- 
erally made  slightly  larger  than  the 
knocked  out  blank  and  are  either  held  in 
place  by  metal  flaps  which  bend  over  on 
the  inside  of  the  box  or  are  made  to  be 
forced  in  to  a tight  fit. 

Manufacturers: 

Duck.  J.  J.,  436  St.  Clair  St.,  Toledo, 
Ohio. 

Large-Dall  Mfg.  Co.,  Inc.,  606  Cherry  St., 
Philadelphia,  Pa. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

UNITED  METAL  BOX  CO.,  514-616  W. 

46th  St.,  New  York,  N.  Y. 
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KNO-GLAIR. — Trade  name  for  lamp 
shade  manufactured  by  J.  A.  Whaley  & 
Co.,  118  5th  Ave.,  New  York,  N.  Y. 

KNOLL  MFG.  CO.— Reading.  Pa.  Manu- 
facturer of  electric  washing  machines. 

K NOSTRA  IN. -—Trade  name  for  split 
socket  bushing  manufactured  by  Harvey 
Hubbell,  Inc.,  Bridgeport,  Cbnn. 

KNOWLSON  A KELLEY  CO.,  INC.— 
Troy.  N.  Y.  Manufacturer  of  steam  and 
internal  combustion  engines.  Business  es- 
tablished 1868.  President,  George  B.  Kel- 
ley: vice-president,  Harry  R.  Kelley;  sec- 
retary and  treasurer,  James  R.  Knowlson. 

KNOX  CO.,  GEORGE  S.— 513  Pennwood 
Ave.,  Pittsburgh.  Pa.  Manufacturer  of 
stationary  electric  vacuum  cleaners. 

KNU -CANOPY. — Trade  name  for  fiber 
insulators  manufactured  by  the  Wilming- 
ton Fibre  Specialty  Co.,  Wilmington,  Del. 

KNU -CANOPY.— Trade  name  for  fiber 
insulators  manufactured  by  the  Mitchell- 
Rand  Mfg.  Co.,  18  Vesey  St.,  New  York,  N. 


KNUTSON. — Trade  name  for  trolley  re- 
trievers manufactured  by  the  Trolley  Sup- 
ply Co.,  Massillon,  Ohio. 

KNY-SCHEERER  CORP.  OF  AMERICA. 
-56-58  W.  23rd  St.,  New  York,  N.  Y. 
Manufacturer  of  electrotherapeutic  and  X- 
ray  apparatus.  Business  established  1889. 
President  and  treasurer,  N.  E.  Franklin; 
vice-president,  A.  T.  Brand;  secretary,  E. 
S.  Beck;  sales  manager  (Electromedical 
Dept.),  William  A.  Winter. 

KOBZY. — Trade  name  for  automobile 
signals  manufactured  by  the  Chicago  Die 
& Specialty  Co.,  551-557  W.  Monroe  St., 
Chicago,  Hi. 

KOCH  A SONS,  A.  S.— Lancaster.  Pa. 
Manufacturer  of  pivots  for  electrical  in- 
struments. 

KOCHS  CO.,  THEODORE  A.— 659  Wells 
St.,  Chicago,  111.  Manufacturer  of  illumin- 
ated barbers’  poles,  vibrators  and  other 
supplies.  President,  R.  T.  Kochs;  vice- 
president,  William  Huesner;  secretary.  W. 
Tuehe;  treasurer,  C.  W.  Fischer;  sales 
manager.  W.  D.  Peck. 

KOEHLER  MFG.  CO.-— Marlboro.  Mass. 
Manufacturer  of  electric  mine  lamps,  elec- 
tromagnets. etc.  Main  office.  Marlboro. 
Mass.  Branch  offices,  630 . Fernando  St.. 
Pittsburgh,  Pa.,  1643  Jefferson  Ave.,  Scran- 
ton, Pa. 

KOENIG-KELLER  CO.  —Lancaster,  Pa. 
Manufacturer  of  oven  light  switches.  Sales 
representative,  Jaburg-Miller  Co.,  137  Hud- 
son St.,  New  York,  N.  Y. 

KOHLER  CO— Kohler.  Wis.  Manufac- 
turer of  farm  lighting  plants.  Business 
established  1873.  President  and  treasurer, 
Walter  J.  Kohler;  vice-president,  J.  B. 
Murphy;  secretary,  O.  A.  Kroos.  Main 
office  and  factory,  Kohler,  Wis.  Branch 
offices  and  warehouses,  Boston,  Mass.;  New 
York,  N.  Y. ; San  Francisco,  Cal.  District 
offices,  Philadelphia,  Pa.;  Pittsburgh,  Pa.; 
Indianapolis,  lnd.;  St.  Louis,  Mo.:  Detroit, 
Mich.;  Houston,  Tex.;  Chicago,  111.;  Seattle, 
Wash. 

KOKEN  COMPANIES.— St.  Louis,  Mo. 
Manufacturers  of  adjustable  lighting  fix- 
tures, curling  irons  and  therapeutic  lamps. 
Business  established  1874.  President,  Wal- 
ter F.  Koken;  vice-presidents,  T.  W.  Van 
Schrick,  G.  W.  Sutherland,  G.  B.  Chis- 
holm; secretary  and  treasurer,  Edgar  W. 
Meier;  sales  manager,  William  S.  Jencks. 
Main  office,  2528  Texas  Ave.,  St.  Louis, 
Mo.  Factories,  St.  Louis,  Mo.;  Brooklyn, 
N.  Y..  Branch  offices,  86  34th  St..  Brook- 
lyn. N.  Y.;  Atlanta.  Ga.;  Detroit,  Mich.; 
22  E.  Monroe  St.,  Chicago,  111. 

KOKOMO  ELECTRIC  CO.— Kokomo.  Ind. 
Manufacturer  of  Ignition  specialties.  Busi- 
ness established  1904.  President,  C.  T. 
Byrne;  vice-president,  George  Kingston; 
secretary,  J.  P.  Grace;  treasurer,  J.  W. 
Johnson;  sales  manager,  M.  L.  Grace.  Main 
office  and  factory,  Kokomo,  Ind.  Branch 
offices,  245  W.  65th  St.,  New  York,  N.  Y.; 
1430  Michigan  Ave.,  Chicago,  111.;  870 

Woodward  Ave.;  Detroit,  Mich.;  1235  Van 
Ness  Ave.,  $3an  Francisco,  Cal.;  17  Jersey 
St..  Boston,  Mass. 

KOKOMO  OPALESCENT  GLASS  CO.— 
Kokomo.  Ind.  Manufacturer  of  illuminating 
glassware.  Business  established  1888.  Pres- 
ident, W.  E.  Blacklidge;  vice-president  and 
general  manager,  J.  W.  Learner;  secre- 
tary and  treasurer,  L.  C.  Hoss.  Factories, 
Kokomo,  Ind.,  and  Clarksburg,  W.  Va. 
Sales  representative,  The  Morris  Glass  Co., 
440  Canal  St.,  New  York,  N.  Y. 


KOLITE. — Trade  name  for  electric  signs 
manufactured  by  Kollath  Bros.,  424  Brandy- 
wine Ave.,  Schenectady,  N.  Y. 

KOLLATH  BROS.— 424  Brandywine  Ave., 
Schenectady,  N.  Y.  Manufacturers  of  elec- 
tric signs.  Business  established  1920.  Gen- 
eral manager,  Joseph  Kollath. 

KOLLINS. — Trade  name  for  electric 
cream  whippers  and  egg  beaters  manufac- 
tured by  the  Kollins  Kitchen  Kraft,  501 
Monadnock  Block.  Chicago,  III. 

KOLLINS  KITCHEN  KR'AFT.  — 501 
Monadnock  Block,  Chicago,  111.  Manufac- 
turer of  electric  egg  beaters  and  cream 
whippers. 

KONTAK. — Trade  name  for  leather  belt- 
ing manufactured  by  George  Rahmann  A 
Co..  31  Spruce  St.,  New  York,  N.  Y. 

KOOKERETTE. — Trade  name  for  elec- 
tric ovens  and  radiators  manufactured  by 
the  Faraday  Co.,  746  Chapel  St.,  New 
Haven,  Conn. 

KOO-LEE. — Trade  name  for  reflllaj>le 
fuses  manufactured  by  the  Cooley  Mfg.  Co!, 
98  Park  PL  New  York,  N.  Y. 

KOPPAT. — Trade  name  for  resistors 
manufactured  by  the  Railway  & Industrial 
Engineering  Co.,  Greensburg,  Pa. 

KOPPEL  INDUSTRIAL  CAR  A EQUIP- 
MENT CO. — Koppel,  Pa.  Manufacturer  of 
storage  battery  trucks  and  tractors.  Main 
office  and  factory,  Koppel,  Pa.  Branch  of- 
fices. Peoples  Gas  Bldg..  Chicago,  111.; 
Pittsburgh,  Pa.:  Cortland  Bldg.,  New  York. 
N.  Y.  ; Koppel  Sales  Co.,  Inc.,  San  Francis- 
cov  Cal.  Sales  representatives,  Electromo- 
bile  Co.,  Boatmen's  Bank  Bldg.,  St.  Louis. 
Mo. 

KOPPER  KING. — Trade  name  for  spark 
plugs  manufactured  bv  the  Sharp  Spark 
Plug  Co.,  Wellington,  Ohio. 

KOPPER  KING  JUNIOR.— Trade  name 
for  spark  plugs  manufactured  by  the  Sharp 
Spark  Plug  Co..  Wellington,  Ohio. 

KOPPERS  CO.,  THE.— Union  Arcade. 
Pittsburgh,  Pa.  Manufacturer  of  motor- 
driven  coke  drawing  coal  and  ash  han- 
dling machinery  and  gas  producers.  Presi- 
dent. H.  B.  Rust;  vice-president,  C.  J. 
Ramsburg:  vice-president  and  general 

manager,  W.  F.  Rust;  secretary  and  treas- 
urer. S.  T.  Brown;  contract  manager,  H. 
B.  Kirkpatrick. 

KORRECT-I-KUT.— Trade  name  for 
electric  cloth  cutting  machines  manufac- 
tured by  the  American  Electric  Cutting 
Machine  Co.,  149-151  Lafayette  St.,  New 
York.  N.  Y. 

KOSMO. — Trade  name  for  adjustable 
portable  lamp  manufactured  by  the  Kos- 
molite  Mfg.  Corp.,  5-7  E.  16th  St.,  New 
York,  N.  Y. 

KOSMOLITE  MFG.  CORP.— 5-7  E.  16th 
St..  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures  and  portable  electric 
lamps.  Business  established  1918.  Presi- 
dent and  sales  manager.  Max  Kossman; 
secretary,  Leon  Kossman;  treasurer,  Moses 
Samuels. 

KOSSUTH  PROCESS.— A process  for  the 
electrolytic  production  of  bromine  from 
bromide  solutions. 

KOVEN  A BRO.,  L.  O.— Jersey  City.  N. 
J.  Manufacturers  of  tanks,  air  washers, 
and  floor  boxes.  Business  established 
1861.  Partnership,  L.  Oscar  Koven  and 
Gustav  H.  Koven.  Main  office  and  fac- 
tory, 164  Ogden  Ave..  Jersey  City,  N.  J. 
Branch  office,  50  Cliff  St.,  New  York,  N.  Y. 

K.  P. — Trade  name  for  fuseless  rosettes 
manufactured  by  the  Bryant  Electric  Co., 
Bridgeport,  Conn. 

K-P-F  ELECTRIC  CO.— 37  Stevenson 
St.,  San  Francisco.  Cal.  Manufacturer  of 
high-tension  pole-tope  switches. 

KR  LAW. — The  KR  law  states  that  the 
transmission  loss  in  a telephone  line  Is 
proportional  to  the  product  of  the  capaci- 
tance and  the  resistance  for  the  entire 
line.  The  assumption  was  that  if  the  KR 
value  exceeded  15,000  it  was  beyond  the 
commercial  limit.  The  law  was  stated  by 
Sir  William  Henry  Preece,  of  England. 

KRAEUTER  A CO..  INC.— 583  18th  Ave., 
Newark,  N.  J.  Manufacturer  of  pliers. 
Business  established  1860.  President,  A.  A. 
Kraeuter;  secretary,  treasurer  and  sales 
manager,  Galrvard.  Factory,  Irvington, 
N.  J. 

KRAFTGUARD'. — Trade  name  for  gog- 
gles for  industrial  purposes  manufactured 
by  the  Chicago  Eye  Shield  Co.,  2300  War- 
ren Ave.,  Chicago,  111. 

KRAMER-BISSELL  CO.',  INC. — 6259 
Duwamish  Ave.,  Seattle  Wash.  Manufac- 
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turer  of  ladders.  Business  established 
1901.  President.  I.  D.  Kramer;  vice-presi- 
dent. Harry  Williams;  secretary,  treasurer 
and  general  manager,  M.  L.  Bissell. 

KRAMERLITE  CO..  INC.— 577  Broadway, 
New  York.  N.  Y.  Manufacturer  of  lighting 
fixtures,  portable  lamps  and  glass  domes. 
Business  established  1906.  President.  Sam- 
uel Kramer:  secretary  and  treasurer.  Abra- 
ham Kramer;  sales  manager,  Samuel  Roth- 
farb;  general  manager;  Mortimer  Elliott. 

KRAMIG  A CO.,  R.  E.— 8th  St.  & Eg- 
gleston Ave..  Cincinnati.  Ohio.  Manufac- 
turers of  asbestos  products.  Business  es- 
tablished 1900.  Factory,  Lockland,  Ohio. 
Branch  office,  Indianapolis,  Ind. 

KRANTZ. — Trade  name  for  safety 
switches  manufactured  by  the  Westing- 
house  Electric  & Mfg.  Co.,  East  Pittsburgh, 
Pa. 

KRANTZ  A SELL  CO.,  THE.— Hones- 
dale.  Pa.  Manufacturer  of  electroliers 
and  portable  lamps.  President,  G.  William 
Sell;  secretary  and  treasurer,  Walter  S. 
Fritz.  Main  office,  Honesdale,  Pa.  Fac- 
tories. Honesdale,  Pa.,  and  Barryvllle.  N. 
Y.  Branch  offices,  7 W.  24th  St..  New 
York,  N.  Y.;  39  E.  Madison  St.,  Chicago, 
111.;  41  Pearl  St.,  Boston.  Mass. 

Krayben  metal  PRODUCTS  CO., 
INC. — 138  Prince  St..  New  York.  N.  Y. 
Manufacturer  of  conduit  fittings.  Business 
established  1919.  President  and  general 
manager,  Irwin  I.  Krainess;  secretary  and 
treasurer,  Harry  B.  Schultz. 

KREKOE. — Trade  name  for  brackets 
manufactured  by  J.  Marshal  Frye  & Co., 
Hattiesburg,  Miss. 

KRESS  CO.,  GEORGE  R.— 1900-1902 
Brighton  Rd..  Pittsburgh,  Pa.  Manufac- 
turer of  lightning  rods.  Business  estab- 
lished 1889.  President.  Alf.  S.  Kress;  vice- 
president  George  R.  Kress,  Jr,;  secretary, 
treasurer  and  general  manager,  O.  A. 
Steuemagel. 

KRETZER  BRAND. — Trade  name  for 
lightning  rods  and  accessories  manufac- 
tured by  the  St.  Louis  Lightning  Rod  Oo.. 
2135  De  Kalb  St.,  St.,  Louis.  Mo. 

KRIBS  CO.,  LTD.,  W.  A. — Hespeler. 
Ont.,-  Can.  Manufacturer  of  electric  wash- 
ing machines.  Sales  representatives, 
Northern  Electric  Co..  Ltd..  Moptreal.  Que.. 
Can.:  Great  West  Electric  Co.,  Ltd.,  Win- 
nipeg. Man.,  Can. 

KROESCHELL  BROS.  CO.,— 440  W.  Erie 
St..  Chicago,  111.  Manufacturer , of  motor- 
driven  refrigerating  machines  and  boilers. 
President.  R.  O.  Butz;  vice-president.  A.  H. 
Goelz:  secretary,  R.  A.  Kroeschell;  treas- 
urer, C.  H.  Kroeschell. 

KROMORE. — Trade  name  for  resistance 
wire  manufactured  by  the  Driver-Harris 
Co.,  Harrison,  N.  .T. 

KRUEGER  LUMBER  CO.,  A.  L.— 511 
Lumber  Exchange.  Minneapolis.  Minn. 
Producer  of  cedar  poles. 

KRUSE  ELECTRIC  CO.— Ft.  Wayne. 
Ind.  Manufacturer  of  box  hangers.  Presi- 
dent and  general  manager,  E.  H.  Kruse. 

KUHLMAN  ELECTRIC  CO.— Bay  City. 
Mich.  Manufacturer  of  transformers. 
Business  established  1893.  President.  J. 
C.  Hewitt;  vice-president  J.  T.  Kuhlman; 
secretary,  treasurer  and  general  manager. 
J.  A.  Johnson:  sales  manager,  F.  E.  John- 
son. Main  office  and  factory,  26th  & Jef- 
ferson Sts.,  Bay  City.  Mich.  Branch  of- 
fices, 280  Carolina  St..  Buffalo.  N.  Y.; 
1500  W.  Montgomery  Ave.,  Philadelphia. 
Pa.  Sales  representatives.  O.  E.  Thomas 
Co.,  Los  Angeles,  Cal.:  W.  J.  Hugo.  Madi- 
son, Wis.:  Duquesne  Electric  & Mfg.  Co., 
Pittsburgh.  Pa.;  Austln-Henderson  Co.. 
Spokane,  Wash.;  H.  B.  Harley  Sales  Co., 
Indianapolis.  Tnd.:  C.  F.  Henderson,  San 
Francisco.  Cal.;  Baltimore  Electrical  Sup- 
ply Co.,  Baltimore,  Md. 

KUHLMAN  ENGINEERING  CO.,  THE. 
— 840  Champlain  St.,  Toledo.  Ohio.  Manu- 
facturer of  switchboards  and  special  panels 
and  cabinets.  President  L.  J.  Harpst; 
vice-president,  A.  B.  Kuhlman;  secretary 
and  treasurer,  C.  H.  Kuhlman. 

KUHN  A JACOB  MACHINE  A TOOL 
CO. — Prospect  & I*.  & R.  R.,  Trenton,  N. 
J.  Manufacturer  of  dies  and  molds  for 
electrical  insulation.  President  Eugene 
Jacob;  vice-president.  Walter  Jacob;  secre- 
tary and  treasurer,  George  Kuhn. 

KURTZMANN  PHONOGRAPH  CO.,  INC. 
— 700  Main  St.,  Buffalo,  N.  Y.  Manufac- 
turer of  electric  phonographs.  President, 
Volney  P.  Kinne;  vice-president,  Christian 
Kurtzmann;  secretary  and  treasurer,  Frank 
J.  Bushman. 
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KURTZMANOLA.— Trade  name  for  elec- 
trie  # phonograph  manufactured  . by  the 
Kurtzman  Phonograph  Co.,  Inc.,  700  Main 
St.,  Buffalo,  N.  Y. 

KURZ  A ROOT.— Appleton,  Wis.  Manu- 
facturers of  motors,  generators,  switch- 
boards and  armatures.  Business  estab- 
lished 1898.  W.  W.  Root,  geperal  man- 
ager. 

KV.  — Abbreviation  for  kilovolt;  1 kv.  = 
1000  volts. 

KV*A. — Abbreviation  for  kilovolt-ampere. 
The  form  K.V.A.  is  still  used  to  some  ex- 
tent, but  kv-a.  Is  preferred  because  it  bet- 
ter represents  the  compound  character  of 
the  unit,  which  may  be  regarded  as  the 
product  of  the  kilovolts  by  the  amperes 
of  a circuit. 

KV-A.-RATING  FOR  ELECTRICAL 
MACHINERY. — The  rating  of  alternating- 
current  generators  and  of  transformers  is 
usually  expressed  in  kilovolt-amperes  (kv- 
a.)  available  at  the  output  terminals,  at  a 
specified  power- factor. 

KW.  — Abbreviation  for  kilowatt  or  kilo- 
watts when  used  with  numerical  values. 
The  abbreviation  K.W.  is  still  also  much 
used,  but  kw,  is  the  preferred  form,  since 
kilowatt  is  written  as  a single  word. 

K.W. — Trade  name  for  rosettes  manufac- 
tured by  the  Bryant  Electric  Co.,  Bridge- 
port, Conn. 


K.W. — Trade  name  for  storage  batteries 
manufactured  by  the  K.  W.  Battery  Co., 
1532-34  S.  Michigan  Ave.,  Chicago,  111. 

K-W. — Trade  name  for  Ignition  equip- 
ment manufactured  by  the  K-W  igmition 
Co.,  E.  30th  St.  & Chester  Ave.,  Cleveland, 
Ohio. 

K.W.  BATTERY  CO.— Chicago.  111. 
Manufacturer  of  storage  batteries.  Busi- 
ness established  1913.  President,  Hermann 
Paepcke;  secretary,  P.  E.  Duzeski;  treas- 
urer, Charles  Wiedemann;  general  man- 
ager. E.  Leewenherz;  sales  manager,  J.  E. 
Ward.  Main  office,  1532  S.  Michigan  Ave., 
Chicago,  111.  Branch  office,  514  W.  53rd 
St..  New  York,  N.  Y. 

KW-HR. — Abbreviation  for  kilowatt-hour 
or  kilowatt-hours.  Formerly  (and  to  some 
extent  still)  written  K.W.H. ; this  form 
does  not  suggest  the  complete  term  as  well 
as  the  preferred  form,  kw-hr. 

K-W  IGNITION  CO.— E.  30th  St.  A 
Chester  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  ignition  equipment.  President,  J. 
A.  Williams;  vice-president,  William 
Kaple;  general  manager,  C.  Albracht;  sec- 
retary and  treasurer,  A.  F.  Williams. 

KW.  RATING  FOR  ELECTRICAL  MA- 
CHINERY.— The  rating  of  d-c.  generators 
is  expressed  in  kilowatts  (kw.)  available 
at  the  terminals.  It  is  recommended  by 
the  Standardization  Rules  of  the  A.  I.  E. 
E.  that  motors  shall  also  be  rated  accord- 
ing to  the  power  in  kw.  available  at  the 


shaft.  This  has  not  as  yet  been  widely 
adopted,  most  manufacturers  and  users  of 
motors  expressing  the  motor  output  in 
horsepower. 

KWICK-LITE  ELECTRIC  CORP.— 360 

Kearney  St.,  San  FYancisco,  Cal.  Manu- 
facturer of  electric  lanterns. 

KWIK-KUT. — Trade  name  for  motor- 
driven  hacksaws  manufactured  by  E.  C. 
Atkins  A Co.,  402  S.  Illinois  St.,  Indian- 
apolis, Ind. 

KWIK-LITE.— Trade  name  for  flash- 
lights and  batteries  made  by  the  Usona 
Mfg.  Co.,  Inc.,  1 Hudson  St.,  New  York, 
N.  Y. 

KWIKON. — Trade  name  for  conduit  fit- 
tings and  wiring  devices  manufactured  by 
S.  R.  Fralick  & Co.,  15  S.  Clinton  St.,  Chi- 
cago. 111. 

KWIKON  NOBOLT.— Trade  name  for 
fixture  stud  manufactured  by  S.  R.  Fralick, 
& Co.,  15  S.  Clinton  St.,  Chicago,  111. 

KYANIZING.— A method  of  preserving 
wood  from  decay.  It  is  used  somewhat  on 
telegraph  poles,  crossarms,  etc.  It  consists 
of  an  impregnating  process,  using  a strong 
solution  of  corrosive  sublimate  of  mercury 
chloride.  The  process  requires  about  24 
hours  to  penetrate  one  inch. 

KYLE. — Trade  name  for  electricians' 
boring  machine  manufactured  by  the  Hy- 
kon  Mfg.  Co.,  Alliance,  Ohio. 


L. — The  symbol  for  inductance  ex- 
pressed in  henrys,  or  for  what  used  to  be 
called  the  coefficient  of  self-induction.  The 
form  1 is  also  used  as  a general  symbol 
for  length  In  electrical  formulas,  usually 
expressed  in  centimeters,  unless  specifically 
stated  to  be  inches,  feet  or  some  other 
unit. 

LA  BELLE. — Trade  name  for  electric 
iron  manufactured  by  the  W.  T.  Burt  Co., 
New  Cumberland,  W.  Va. 

L.  A.  BRASS  FOUNDRY.— 1539  E.  16th 
St.,  Los  Angeles,  Cal.  Manufacturer  of 
brass  castings.  Business  established  1916. 
Partnership,  A.  H.  Freltag  and  Wm.  Eich- 
enhofer. 

LABELS  AND  TRANSFERS,  LAMP, 
APPLIANCE  AND  CARTON.— Printed  la- 
bels bearing  ratings,  trademarks,  manu- 
facturers' names  and  similar  information 
are  used  to  the  extent  of  many  millions 
every  year  in  the  electrical  Industry.  They 
are  used  on  lamps,  fuses,  cutout  boxes, 
cabinets,  etc.,  and  on  paper  boxes  and 
cartons  containing  devices,  appliances  and 
supplies,  being  pasted  on  the  box  or  article 
before  leaving  the  factory.  Decalcomania 
transfers  are  extensively  used  for  orna- 
mental designs,  trade-marks,  etc.,  on  vari- 
ous household  appliances,  such  as  washing 
machines  and  vacuum  cleaners.  They  are 
also  used  on  telephones,  coin  boxes,  etc., 
and  many  metal  parts  and  machines.  Such 
transfer  designs  adhere  better  than  labels 
and  are  capable  of  being  made  quite  elab- 
orate. 

Manufacturers: 

Dennison  Mfg.  Co.,  Framingham,  Mass. 

Galr  Co.,  Robert,  Brooklyn,  N.  Y. 

Meyercord  Co.,  133  W.  Washington  Blvd., 
Chicago,  111. 

Palm  Bros.  Co.,  The.  Norwood,  Cincin- 
nati, Ohio. 

LABORATORY  APPARATUS,  ELEC- 
TRICALLY HEATED  OR  MOTOR- 
DRIVEN,  MISCELLANEOUS.— This  classi- 
fication Includes  all  electrically  operated 
laboratory  apparatus  which  is  not  other- 
wise listed  in  the  several  classifications  de- 
voted to  such  equipment.  Particularly  such 
devices  as  inspirators  and  evaporators,  spe- 
cial heaters  and  ovens,  agitators  and  stir- 
rers used  in  medical  and  other  laboratories 
and  other  similar  apparatus  and  electrical 
devices  whose  application  is  too  special  for 
separate  listing  are  to  be  included  under 
this  heading. 

Manufacturer: 

Wahmann  Mfg.  Co.,  George  H.,  520  W. 
Baltimore  St.,  .Baltimore,  Md. 


LACAN ITE. — Trade  name  for  molded  in- 
sulation manufactured  by  the  Scranton 
Button  Co.,  409  Cherry  St.,  Scranton,  Pa. 

LACHUTE  SHUTTLE  CO.,  LTD.,  THE. 
— Lachute  Mills,  Que.,  Can.  Manufacturer 
of  crossarms,  brackets,  insulator  pins,  etc. 
Business  established  1870.  President,  J.  T. 
Ayers;  vice-president,  W.  H.  Ayers;  sec- 
retary, Clement  Tremblay;  general  man- 
ager, E.  F.  Ayers. 

LACLEDE- CHRISTY  CLAY  PRODUCTS 

CO. — St.  Louis.  Mo.  . Manufacturer  of  Are 
brick,  fire  clay  and  other  refractories. 
President,  John  L.  Green;  vice-presldept 
and  general  manager,  Richard  D.  Hatton; 
secretary  and  treasurer,  W.  J.  Westphalen. 

LACLEDE  STEEL  CO.— Arcade  Bldg., 
St.  Louis,  Mo.  Manufacturer  of  steel, 
axles  and  other  steel  products.  President 
and  treasurer,  Thomas  R.  Akin;  vice- 
president,  W.  L.  Allen;  secretary,  Harry 
F.  Kay;  general  sales  agent,  D.  F.  Eschen- 
brenner. 

LACO. — Trade  name  for  lighting  fixtures 
manufactured  by  the  Lighting  Appliance 
Co.,  4 White  St.,  New  York,  N.  Y. 

LACO-DALITE. — Trade  name  for  dif- 
fusers manufactured  by  the  Laco-Philips 
Co..  131  Hudson  St.,  New  York,  N.  Y. 

LACO-PHILIPS  CO.— 131  Hudson  St., 
New  York,  N.  Y.  Manufacturer  of  illum- 
inating glassware.  President,  J.  C.  Lowe; 
secretary,  William  Berry;  treasurer,  C.  A. 
Votteler;  sales  manager,  E.  F.  Oliver. 

LACQUERS,  ARMATURE.  — Lacquers 
are  often  applied  to  the  surface  of  arma- 
tures of  electrical  machines  as  a final  pro- 
tective coating  to  the  completed  armature. 
The  lacquer  used  is  waterproof  and  to  some 
extent  Insulating,  and  should  be  capable 
of  withstanding  the  temperatures  developed 
in  the  armature  when  carrying  a heavy 
load.  It  serves  to  reduce  the  liability  for 
water,  dust  and  dirt  adhering  to  or  pene- 
trating the  winding  and  damaging  it. 
Manufacturers: 

Barrett  & Co.,  M.  L.,  233  W.  Lake  St., 
Chicago,  111. 

Celluloid  Zapon  Co.,  200  5th  Ave.,  New 
York,  N.  Y.  “Zapon.” 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adv., 
page  1320.) 

Columbus  Varnish  Co.,  The.  264  Cozzins 
St.,  Columbus,  Ohio.  “Columbus.” 

Du  Pont  De  Nemours  A Co.,  E.  I.,  Wil- 
mington. Del.  “Pyroxyllin.” 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 
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Flexible  Compound  Co.,  Inc..  The.  3607 
Haverford  Ave.,  Philadelphia,  Pa. 
“Flexible  Compound.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave.. 
Cincinnati,  Ohio. 

Impervious  Metal  Corp.,  421  Wood  St., 
Pittsburgh.  Pa. 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis.  Mo.  “Inco  Products.”  (See  dis- 
play adv.,  page  1320.) 

Standard  Varnish  Works,  90  West  St., 
New  York,  N.  Y. 

Sterling  Varnish  Co..  The,  625-8  Flilton 
Bldg.,  Pittsburgh,  Pa.  “Sterling.” 

Technical  Color  A Chemical  Works,  382 
Hudson  St.,  New  York,  N.  Y. 

LACQUERS,  LAMP.— See  Coloring  and 
frosting  compounds,  incandescent  lamp. 

LACQUERS,  METAL.— These  lacquers 
are  varnishes  made  up  by  dissolving  shellac 
in  alcohol.  They  may  be  clear  or  given 
various  colors  by  the  addition  of  pigments. 
They  are  commonly  used  to  furnish  a pro- 
tective coating  to  polished  metal  surfaces. 
Brass  fixture  parts  and  other  brass  parts 
of  instruments  and  machines  are  generally 
given  this  protective  coating.  Generally  a 
clear  lacquer  which  does  not  detract  from 
the  polished  appearance  of  the  metal  is 
employed,  although  where  protection  is 
more  important  than  appearance  a slight 
yellowish  or  other  tint  is,  of  course,  not 
objectionable. 

Manufacturers: 

Barrett  & Co..  M.  L..  233  W.  Lake  St., 
Chicago,  111. 

Celluloid  Zapon  Co.,  200  5th  Ave.,  New 
York,  N.  Y.  “Zapon.” 

Columbus  Varnish  Co.,  The.  264  Cozzins 
St.,  Columbus,  Ohio.  “Columbus.” 

Du  Pont  de  Nemours  Co.,  E.  I.,  Wil- 
mington, Del.  “Pyroxylin.” 

Egyptian  Lacquer  Mfg.  Co.,  The,  5.  E. 
40th  St.,  New  York.  N.  Y. 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St„  New  York.  N.  Y.  “G. 
P.  S.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

HILO  VARNISH  CORP.,  1 Gerry  St.. 
Brooklyn,  N.  Y.  “Hilo.”  (See  display 
adv.,  page  1318.) 

Impervious  Metal  Corp..  421  Wood  St., 
Pittsburgh.  Pa. 

Nikolas  A Co.,  GL  J.,  1227-35  Van  Buren 
St.,  Chicago,  111. 

Technical  Color  A Chemical  Works,  382 
Hudson  St.,  New  York.  N.  Y. 

Waukegan  Chemical  Co.,  Waukegan,  III. 
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LADD  CO.,  THE  QEOROE  T.— Pitts- 
burgh,  Pa.  Manufacturer  of  water  tube 
boilers.  Business  established  1910.  Presi- 
dent and  treasurer,  George  T.  Ladd:  sec- 
retary, Robert  B.  Chew.  Main  office,  First 
National  Bank  Bldgt,  Pittsburgh,  Pa. 
Branch  office,  628  McCormick  Bldg.,  Chi- 
cago. 111. 

LADDER  SHOES,  SAFETY  OR  NON* 
SLIPPING. — The  ladders  used  on  tile  and 
metal  floors  are  usually  equipped  with  spe- 
cial shoes  to  prevent  the  ladder  from  slip- 
ping over  the  smooth  surface.  This  is 
of  particular  importance  when  working 
around  electrical  machinery,  switchboards, 
etc.,  where  the  danger  involved  is  greatly 
increased  by  the  possibility  of  receiving 
serious  shocks.  The  shoes  are  usually 
made  of  iron  fitted  with  a tread  of  car- 
borundum or  other  abrasive  compound, 
cork  or  rubber. 

Manufacturers: 

American  Mason  Safety  Tread  Co.,  126 
Perry  St.,  Lowell,  Mass.  “Non-Slip.,, 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh.  Pa.  “Diamond.” 

Superior  Ladder  Co.,  The,  GoBhen,  Ind. 

LADDERS,  ELECTRICIANS',  LAMP 
TRIMMERS'  AND  MOTOR  TENDERS'.— 
The  ladders  generally  used  by  electricians 
are  rugged  step  ladders.  As  they  are  com- 
monly used  for  working  on  ceilings  they 
are  high  and  are  sometimes  provided  with 
a folding  shelf  for  tools,  blow  torch,  fixture 
parts,  etc.  Trimmers’  and  motor  tenders’ 
ladders  are  usually  of  the  straight  ladder 
type.  The  trimmers'  ladders  sometimes  are 
provided  with  a curved  iron  rest  to  pro- 
vide greater  stability  when  placed  against 
a round  pole.  Both  types  may  be  equipped 
with  a safety  tread  to  provide  more  secure 
footing  when  standing  on  smooth  stone  or 
metal  floors. 

Manufacturers: 

Bent  Rung  Ladder  A Mfg.  Co.,  726  South 
St.,  Indiana.  Pa. 

Brown  Safety  Ladder  Mfg.  Co.  “W-N- 
B.”  (Sales  department,  Swanstrom 
Sales  Co.,  825  Manhattan  Bldg.,  Chi- 
cago, 111.) 

Kramer-Bissell  Co..  Inc.,  6259  Duwamish 
Aye.,  Seattle,  Wash.  “Safety.” 

Superior  Ladder  Co.,  The,  Goshen,  Ind. 
(Also  extension,  sectional  and  special.) 

LADDERS,  MANHOLE.— Operating  and 
maintenance  work  in  manholes  requires 
that  ladders  be  provided  as  a ready  means 
of  Entrance.  When  manholes  are  entered 
frequently  it  is  desirable  to  leave  a lad- 
der in  each  manhole.  A very  satisfactory 
type  of  ladder  Is  one  of  galvanized  iron 
which  is  light  enough  to  be  handled  by 
one  man.  Where  the  floor  gives  6 ft. 
of  headroom  the  ladder  must  oe  about  8 
ft.  long  to  reach  the  manhole  cover.  Wood 
ladders  may  be  used  where  they  are  car- 
ried on  a wagon,  but  ladders  left  in  the 
manhole  continuously  should  be  of  galvan- 
ised iron. 

Manufacturers: 

Brocklen.  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Brown  Safety  Ladder  Mfg.  Co.  “W-N- 
B.”  (Sales  department,  Swanstrom 
Sales  Co.,  825  Manhattan  Bldg.,  Chi- 
cago, 111.) 

Cope,  T.  J..  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

Flour  City  Ornamental  Iron  Co.,  27th  St. 
A 28th  Ave.,  S..  Minneapolis,  Minn. 

HALLETT  IRON  WORKS.  Harvey,  HI. 
“Halle  tt.”  (See  display  adv.,  page 
1254.) 

Kramer-Bissell  Co.,  Inc.,  6259  Duwamish 
Ave.,  Seattle,  Wash.  “Safety.” 

Lanz  A Sons,  Mathew,  Pittsburgh,  Pa. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

LADDERS,  TRAVELING,  FOR  ELEC- 
TRICAL USES.— The  traveling  ladder  is 
built  to_run  over  a trolley  supported  by 
brackets  from  the  front  of  wall  cases.  It 
is  usually  equipped  with  steps  instead  of 
rungs  and  rolls  along  the  floor  on  two 
small  wheels  fastened  at  the  bottom  of  the 
ladder.  They  are  used  in  electrical  deal- 
ers* stores,  jobbing  houses,  warehouses, 
stockrooms,  etc.,  where  it  is  necessary  to 
store  electrical  supplies,  lamps,  etc.,  in 
cases,  drawers,  etc,,  on  shelves  high  up  on 
the  walls  where  they  would  otherwise  not 
be  readily  accessible.  Numerous  super- 
posed shelves  are  required  especially  where 
a high  rental  is  paid  for  an  electric  shop 
centrally  located  and  where  waste  of  floor 
or  wall  space  is  consequently  inadvisable. 

Manufacturer: 

Calander  Mfg.  Co.,  John,  629-33  Jackson 
St..  St.  Paul,  Minn.  “Mllbrad.” 


LADLES,  POURING,  80LDER  AND 
LEAD. — These  ladles  are  simply  metal  cups 
provided  with  long  metal  handles.  They 
are  used  chiefly  to  pour  lead  or  solder  in 
making  wiped  or  soldered  joints  in  lead- 
covered  cables,  large  stranded  cables  and 
other  electrical  construction. 

Manufacturers: 

Ashton  Mfg.  Co.,  184  Emmet  St.,  New- 
ark, N.  J.  “Red-Hot:” 

Clayton  A Lambert  Mfg.  Co.,  1370-1380 
Beaubien  St.,  Detroit,  Mich. 

HERBST,  PAUL  W.,  Chicago,  111.  We 
specialize  in  standard  types  of  pouring 
ladles  used  in  general  construction 
work  where  soldering  is  required.  (See 
display  adv.,  page  1268.) — Adv. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Peck,  Stow  A Wilcox  Co.,  The,  South- 
ington, Conn.  “Pexto.” 

LA  FRANCE. — Trade  name  for  safety 
devices  for  linemen,  welders,  etc.,  manu- 
factured by  the  American  LaFrance  Fire 
Engine  Co.,  Elmira,  N.  Y. 

LAFFIJTE. — Trade  name  for  welding 
flux,  brazing  compounds,  etc.,  manufac- 
tured by  the  Phil] Ids -Laffltte  Co.,  Pennsyl- 
vania Bldg.,  Philadelphia,  Pa. 

LAG. — When  two  sinusoidal  vector  quan- 
tities of  the  same  frequency  reach  their 
maximum  values  at  different  times,  the  one 
which  occurs  last  in  time  is  said  to  lag 
behind  the  other.  In  clock  diagrams  the 
lagging  vector  is  drawn  clockwise  with  re- 
spect to  the  leading  vector.  A lagging 
current,  as  in  an  inductive  circuit,  is  drawn 
clockwise  with  respect  to  the  vector  of  the 
voltage  that  causes  it  to  flow.  Also  see 
Lead  and  lag. 

LAG  SCREWS.— The  lag  screw  is  a 
heavy  screw  with  a square  or  hexagonal 
head.  It  is  made  in  several  sizes  and 
pointed  so  that  it  may  be  driven  into  wood 
and  tightened  by  giving  it  a few  turns 
with  a wrench.  Pole-line  hardware  is  com- 
monly fastened  to  the  pole  and  crossarms 
by  means  of  these  screws,  which  are 
heavily  galvanized  for  this  purpose.  Lag 
screws  are  alao  used  extensively  for  gen- 
eral construction  work. 

Manufacturers: 

Boss  Nut  Co.,  1732-54  N.  Kolmar  Ave., 
Chicago.  111.  “Boss.” 

Clark  Bros.  Bolt  Co..  Milldale,  Conn. 

Crane  Co..  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mont- 
real, Que.,  Can. 

Fischer  A Hayes  Rope  A Steel  Co.,  741- 
745  W.  Van  Buren  St..  Chicago,  111. 

Galvanized  Products  Co.,  First  St.,  Phil- 
lipsburg,  N.  J. 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
“Square  Gee.” 

HUBBARD  A CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.”  : 

Hungerford  Brass  A Copper  Cq.,  U.  T.,  80 
Lafayette  St.,  New  York,  N.  Y.  “Star 
Brand.” 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Kansas  City  Bolt  A Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Lamson  A Sessions  Co.,  The,  2188  Scran- 
ton Rd.,  Cleveland,  Ohio. 

Lanz  A Sons,  Mathew,  Pittsburgh,  Pa. 

Lowell  Wrench  Co.,  54  Commercial  St., 
Worcester,  Mass. 

National  Acme  Co.,  The,  E.  131st  St.  A 
Colt  Rd..  Cleveland,  Ohio..  “Namco.” 

National  Acme  Co.,  The,  278  De  COur- 

* celles,  St.  Henri,  Montreal,  Que.,  Can. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

Oliver  Iron  A Steel  Co.,  10th  A Muriel 
Sts.,  Pittsburgh,  Pa. 

Olney  A Warrin,  Inc.,  297-301  Lafayette 
St..  New  York.  N.  Y. 

Paine  Co..  The,  1742  W.  Van  Buren  St.. 
Chicago,  111.  “Never-Give-Up.” 

Pawtucket  Mfg.  Co.,  327  Pine  St.,  Paw- 
tucket, R.  I. 

Ryerson  A Son.  Joseph  T.,  16th  A Rock- 
well Sts.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

LAGANKE  ELECTRICAL  CO.  — 6969 
Aetna  Rd.,  Cleveland,  Ohio.  Manufacturer 
of  switchboards,  switches,  etc.  Business 
established  1920.  W.  E.  Laganke,  owner. 

LAGONDA  MFG.  CO.,  THE.— Springfield. 
Ohio.  Manufacturer  of  boiler  tube  clean- 
ers. Business  established  1890.  President. 
H.  S.  Bradley;  secretary  and  treasurer.  C. 
J.  Carle;  sales  manager,  M.  M.  Sellers. 


Main  office  and  factory,  Sheridan  Ave., 
Springfield,  Ohio.  Branch  offices,  Philadel- 
phia, Pa.;  Pittsburgh,  Pa.;  St.  Louis,  Mo.; 
Syracuse,  N.  Y.;  Cleveland,  Ohio;  Cin- 
cinnati, Ohio;  Kansas  City,  Mo.;  Detroit, 
Mich.;  Boston,  Mass.;  90  West  St.,  New 
York,  N.  Y.;  332  S.  Michigan  Ave.,  Chi- 
cago, 111.  Sales  representatives.  Charles 
C.  Moore  A Co.,  Engineers,  San  Fran- 
cisco, Cal.;  Babcock  A Wilcox  Co.,  Denver, 
Colo.;  L.  A.  Rodgers  Machinery  Co.,  Dal- 
las, Tex.;  L.  E.  Pollard,  Minneapolis, 
Minn.;  Frank  R.  Small,  Baltimore,  Ohio. 

LAGONDA  PIANO  CO.— -New  Castle. 
Ind.  Manufacturer  of  electrically  operated 
pianos. 

LAKE8IDE. — Trade  name  for  pliers  and 
wrenches  manufactured  by  the  Lakeside 
Forge  Co.,  East  Lake  Rd.,  Erie,  Pa. 

LAKESIDE  BRIDGE  A STEEL  CO.— N. 
Milwaukee,  Wis.  Manufacturer  of  electric 
hoists  and  coal  and  ash  handling  machin- 
ery. Business  established  1913.  President, 

V.  W.  Ooddington;  vice-president  and  sales 
manager,  R.  W.  Reed;  secretary,  H.  M. 
Ri8seeuw;  treasurer  and  general  manager, 
S.  C.  Coddington. 

LAKESIDE  FORGE  CO.— East  Lake  Rd., 
Erie,  Pa.  Manufacturer  of  pliers,  wrenches 
and  drop  forgings.  President,  F.  B.  Mc- 
Brier;  vice-president,  Alex.  Jarecki;  sec- 
retary. F.  A.  Brevillier;  treasurer  and 
general  manager,  C.  L.  McCloskey. 

LAKE8IDE  8UPPLY  CO.— Chicago.  111. 
Manufacturer  of  electrically  operated  pho- 
nographs, phonograph  motors,  lights  and 
automatic  stops.  Business  established  1913. 
President  and  treasurer,  Gustav  C.  Fricke; 
secretary.  William  A.  Fricke;  Bales  man- 
ager, Stanly  Fritz.  Main  office  and  fac- 
tory, 416  S.  Dearborn  St.,  Chicago,  111. 
Branch  office,  693  Mission  St.,  San  Fran- 
cisco, Cal.  Sales  representative,  Arnold 
Electrio  Cb.,  140  S.  Dearborn  St.,  Chi- 
cago, 111. 

LAKEWOOD  ENGINEERING  CO.— 
Cleveland,  Ohio.  Manufacturer  of  - storage 
battery  trucks,  tractors,  loaders  and  in- 
dustrial haulage  equipment  President, 
Charles  F.  Lang;  vice-presidents,  Roy  G. 
Qwens,  Henry  Pleinea  Lion  Gardiner,  L. 
Brown;  treasurer,  Mr.  Stone;  sales  man- 
ager, Roy  G.  Owens.  Main  office,  Cleve- 
land, Ohio.  Branch  offices,  Atlanta.  Ga.; 
Boston,  Mass.;  Buffalo.  N.  Y.;  11  S.  La- 
Salle St.,  Chicago,  HI.;  Dallas,  ,Tex.;  De- 
troit, Mich.;  Des  Moines,  Iowa;  Indian- 
apolis, Ind.;  Kansas  City,  Mo.;  Memphis, 
Tenn.;  Milwaukee,  Wis.;  Minneapolis, 
Minn.;  New  York,  N.  Y.;  Philadelphia,  Pa.; 
Pittsburgh,  Pa.;  Richmond,  Va.;  St  Louis, 
Mo.;  San  Francisco,  Cal. 

LAKIN. — Trade  name  for  conduit  bender 
manufactured  by  the  Thomas  A Betts  Co., 
63  Vesey  St.,  New  York,  N.  Y. 

LALANDE  CELL. — A type  of  primary 
cell  using  the  combination  copper-sodium 
hydroxide-zinc,  with  copper  oxide  as  a de- 
polarizer. The  commercial  form  most  in 
use  is  known  as  the  Edison -Lalande  cell. 

LALLEY  LIGHT  CORP.— Detroit  Mich. 
Manufacturer  of  farm  and  portable  light- 
ing plants.  Business  established  1916. 
President,  treasurer  and  general  manager. 
William  H.  Lalley;  vice-presidents,  George 
E.  Willis  and  Henry  Kennady;  secretary. 
Henry  Kennady;  sales  manager,  George  E. 
Willis. 

LALOR  CO.,  W.  M.— 208  S.  La  Salle  St.. 
Chicago,  111.  Manufacturer  of  electrically 
heated  stills.  Business  established  1914. 
President,  treasurer  and  general  manager, 

W.  M.  Lalor;  vice-president  and  secretary. 
Racine  Thompson. 

LAMB  BROS.  A GREENE.— Nappanee. 
Ind.  Manufacturer  of  portable  electric 
lamps  and  lamp  shades.  President  and 
general  manager,  George  L.  Lamb;  secre- 
tary and  treasurer,  Harry  B.  Greene. 

LAMBERT.— The  C.  G.  S.  unit  of  bright- 
ness. It  is  the  brightness  of  a perfectly 
diffusing  surface  radiating  one  lumen  per 
sq.  cm.  This  is  equivalent  to  the  bright- 
ness of  a perfectly  diffusing  surface  hav- 
ing a coefficient  of  reflection  equal  to  unity 
and  an  illumination  of  one  phot,  because 
the  brightness  of  an  object  depends  both 
upon  the  intensity  of  illumination  on  It  and 
the  percentage  of  light  that  it  reflects. 
Brightness  expressed  In  candles  per  square 
centimeter  may  be  reduced  to  lamberts  by 
multiplying  by  r,  or  If  expressed  in  candles 
per  square  inch  may  be  reduced  to  lam- 
berts by  multiplying  by  r/6.45  = 0.4868. 
The  millilambert  (=  0.001  lambert)  is  a 
more  convenient  unit,  since  most  bright- 
ness values  in  interior  illumination  are  but 
small  fractions  of  a lambert. 
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LAMBERT  MACHINE  CO.— 311  S.  Jef- 
ferson  St.,  Marshall,  Mich.  Manufacturer 
of  electric  coffee,  cereal  and  peanut  ma-* 
chinery.  Business  established  1898.  Presi- 
dent and  general  manager,  A.  P.  Grohens; 
secretary,  C.  H.  Billings;  treasurer.  I.  W. 
Houston.  Sales  representatives,  M.  S. 
Kenny,  401  Board  of  Trade.  New  Orleans, 
La.;  A.  H.  Kellogg,  101  Varick  St.,  Hew 
York.  N.  Y. 

LAMBETH  ROPE  CORP.— New  Bedford, 
Mass.  Manufacturer  of  cotton  tape.  Presi- 
dent, H.  W.  O’Leary;  treasurer,  A.  L. 
O’Leary. 

LAMQRE. — Trade  name  for  portable 
electric  lamps  manufactured  by  Lamb 
Bros.  & Greene.  Nappanee,  Ind. 

LAMINATED  BRUSH. — A commutator 
brush  made  up  of  thin  leaves  or  layers  of 
copper.  See  Brushes,  Copper,  leaf  and 
gauze. 

LAMINATED  CORE.— A core  or  part  of 
a magnetic  circuit  which  is  constructed  of 
thin  layers  of  iron  or  steel,  or  laminations. 
Also  see  Laminations. 

LAMINATION8. — The  pieces  of  thin 
sheet  iron  or  steel  of  special  quality,  which 
are  piled  up  and  pressed  together  to  form 
the  cores  of  transformers,  armatures  and 
other  electrical  equipment  where  an  alter- 
nating or  pulsating  magnetic  flux  is  pres- 
ent. It  is  necessary  to  laminate  the  iron 
in  order  to  reduce  eddy  currents.  See 
Eddy  currents;  Armature  punchings; 
Cores,  electromagnetic;  Cores,  field  coil; 
Cores,  transformer;  Iron,  sheet,  for  elec- 
trical purposes;  Steel,  sheet,  for  electrical 
purposes.  _ 

LAMME,  BENJAMIN  G.— An  American 
electrical  engineer,  born  near  Springfield, 
Ohio,  and  educated  in  the  schools  of  that 
vicinity.  He  graduated  from  Ohio  State 
University  as  mechanical  engineer  in  1888. 
The  next  year  he  entered  the  testing  de- 
partment of  the  Westinghouse  Electric  & 
Mfg.  Co.,  but  was  soon  transferred  to  the 
work  of  designing  of  which  he  was  later 
made  director.  In  1900  he  was  appointed 
assistant  chief  engineer,  and  in  1903,  chief 
engineer  of  this  company,  which  duties  he 
still  actively  fulfills.  Mr.  Lamme  is  known 
for  his  important  part  in  the  development 
of  much  alternating-current  apparatus,  in- 
cluding the  induction  motor,  polyphase 
generators,  synchronous  converters  and 
single-phase  railway  apparatus.  He  was 
also  a pioneer  in  the  development  of  much 
direct-current  apparatus  for  railway,  light- 
ing and ’power  work,  and  has  to  his  credit 
a large  number  of  important  patents  cover- 
ing electrical  apparatus.  Among  his  many 
noteworthy  achievements  in  electrical  de- 
sign was  that  of  the  5000 -hp.  generators 
used  in  the  first  large  hydroelectric  plant 
at  Niagara  Falls,  which  embodied  many 
new  features,  including  the  revolving  field 
and  vertical  shaft  construction.  In  the  de- 
sign of  many  other  machines  he  was  also  a 
pioneer.  On  recommendation  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  the 
Secretary  of  the  Navy  appointed  Mr. 
Lamme  a member  of  the  Naval  Consulting 
Board  in  1915  and  he  gave  valuable  aid  to 
this  body  during  the  prosecution  of  the  late 
war.  He  was  awarded  the  Edison  medal 
by  the  A.  I.  E.  E.  in  1919. 

LAMP. — In  general  the  word  lamp  is  a 
term  applied  to  any  artificial  source  of 
light.  In  electrical  engineering  it  is  called 
an  electric  lamp  and  refers  to  a source  of 
light  in  which  electrical  energy  is  utilized. 
The  term  lamp  is  used  in  two  senses.  In 
one  sense  it  refers  only  to  that  complete 
unit  in  which  the  light  is  produced,  as  an 
Incandescent  lamp.  In  this  case  it  refers 
to  the  base,  bulb  and  filament  assembled 
as  a complete  unit  and  ready  for  use  in  a 
socket. 

In  the  other  ordinary  usage  of  the  word 
lamp  it  refers  to  this  complete  unit  to- 
gether with  the  accessories,  the  socket  In 
which  it  is  connected,  the  supporting  stand, 
the  electric  controlling  mechanism  and 
light-modifying  auxiliaries,  such  as  shades, 
reflectors,  globes,  refractors,  etc.,  in  fact 
everything  that  goes  to  make  up  a complete 
portable  or  semiportable  unit. 

Both  meanings  of  the  word  are  commonly 
used  and  the  lamps  described  bel&w  are 
classified  to  include  both  the  complete  units 
with  accessories  and  the  light  source  Itself 
as  a unit. 

LAMP  ACCESSORIES. — Lamp  accessories 
are  appliances  associated  with  light  sources 
to  confine  and  direct  the  luminous  flux 
where  it  is  desired.  In  many  lamps,  taken 
in  the  sense  of  a complete  unit,  they  form 
an  integral  and  very  important  part  of  the 
unit.  The  most  important  of  such  acces- 


sories are  reflectors,  refractors,  shades,  and 
globes.  See  these  items  for  further  details 
and  listings  of  producers. 

LAMP  ADAPTER8. — See  Adapters,  lamp, 
miscellaneous. 

LAMP  ADJUSTERS. — See  Adjusters, 
lamp. 

LAMP  ANNUNCIATORS.— See  Annunci- 
ators, lamp  type. 

LAMP  BASES.— See  Bases,  incandescent 
lamp. 

LAMP  CAPS.— See  Caps,  lamp,  color,  dif- 
fusing and  reflecting. 

LAMP  CHANGERS.— See  Changers,  lamp. 

LAMP  CHARACTERISTIC  CURVE.— The 
characteristic  curve  of  a lamp  is  a curve 
expressing  a relation  between  two  variable 
properties  of  the  lamp,  as  candlepower  and 
volts. 

LAMP  CLAMP8. — See  Clamps,  lamp. 

LAMP  COLORING. — See  Coloring  and 
frosting  compounds.  Incandescent  lamp. 

LAMP  CORD.— See  Cord,  flexible,  lamp. 

LAMP  DISTRIBUTION  CURVE.— A polar 
curve  representing  the  luminous  intensity 
of  a lamp,  or  lighting  unit,  in  a plane  pass- 
ing through  the  axis  of  the  unit,  and  with 
the  unit  at  the  origin.  Unless  otherwise 
specified,  a vertical  distribution  curve  is 
assumed  to  be  an  average  vertical  distribu- 
tion curve,  such  as  may  in  many  cases  be 
obtained  by  rotating  the  unit  about  its  axis 
and  measuring  the  average  Intensities  at 
the  different  elevations.  It  is  recommended 
that  in  vertical  distribution  curves,  angles 
of  elevation  shall  be  counted  positively 
from  the  nadir  (lowest  point)  as  zero,  to 
the  zenith  as  180°.  In  the  case  of  in- 
candescent lamps,  it  is  assumed  that  the 
vertical  distribution  curve  is  taken  with 
the  tip  downward. 

LAMP  EFFICIENCY.— What  is  common- 
ly but  wrongly  called  the  “efficiency”  of  a 
lamp  is  the  ratio  between  the  watts  input 
and  the  luminous  intensity.  This  gives  a 
value  called  “watts  per  candle,"  which  for 
carbon  Incandescent  lamps  is  about  8.5  and 
for  tungsten  gas-filled  lamps  about  1.1  to 
0.5.  To  call  this  the  efficiency  results  is  an 
awkward  expression  because  the  higher  the 
actual  lamp  efficiency  is,  the  lower  is  the 
numerical  value  that  denotes  it.  Moreover, 
efficiency  usually  means  the  ratio  of  useful 
output  to  total  Input,  both  being  measured 
in  the  same  units.  Light  output  and  the 
energy  producing  it  cannot  be  expressed  in 
the  same  or  readily  comparable  units.  Th$ 
use  of  the  term  efficiency  is  therefore  dis- 
couraged as  applying  to  lamps.  It  is  better 
instead  to  give  the  specific  output  in  lu- 
mens per  watt  or  the  specific  consumption 
of  the  lamp  in  watts  per  lumen.  Instead 
of  the  latter,  the  term  “watts  per  candle” 
is,  however,  extensively  used  commercially 
and  denotes  the  watts  per  mean  horizontal 
candlepower. 

LAMP  EYE  8HIELDS.— See  Eye  shields, 
lamp;  also  Caps,  lamp,  color,  diffusing  and 
reflecting. 

LAMP  GLOBE8. — See  Globes,  arc  lamp 
and  street  .lamp;  Globes,  miscellaneous 
lighting;  Globes,  vaporproof. 

LAMP  GRIPS. — See  Grips,  lamp. 

LAMP  GUARDS. — See  Guards,  arc  lamp 
and  street  lamp;  Guards,  lamp,  locking; 
Guards,  lamp,  nonlocking,  portable  and 
miscellaneous. 

LAMP  HANGERS.-^-See  Hangers,  arc 
lamp;  Hangers,  incandescent  lamp. 

LAMP,  INCANDESCENT,  DEVELOP- 
MENT OF. — No  one  man  should  be  given 
credit  for  the  complete  development  of  the 
electric  incandescent  lamp.  Throughout  the 
19th  century  many  efforts  were  made  by 
many  workers  on  both  sides  of  the  Atlantic 
to  make  a serviceable  incandescent  lamp, 
for  it  was  known  that  a wire  could  be 
heated  to  incandescence  by  passing  suffi- 
cient current  through  it.  But  the  early 
lamps  were  impractical  and  used  only  in 
the  laboratory  in  the  absence  of  an  inex- 
pensive method  of  generating  electricity. 

Another  difficulty  lay  in  producing  a 
vacuum  and  finding  some  method  to  pre- 
vent the  rapid  vaporization  of  the  filament. 
Among  those  looking  for  such  a method 
was  Edison.  He  searched  the  world  for 
soms  filament  material  that  would  resist 
this  vaporization.  In  1878  he  produced  a 
lamp  using  a platinum  spiral  filament  which 
he  Improved  and  made  more  practical  about 
& year  later  by  substitution  of  a filament 
of  carbonized  bamboo  fiber  which  was  quite 
successful.  During  the  next  few  years  the 
lamps  were  further  improved  and  in  1882 
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they  were  used  in  the  first  multiple  central- 
station  systems.  But  filament  vaporization 
was  not  entirely  eliminated  and  the  interior 
of  the  bulb  blackened  early  and  this  short- 
ened the  useful  life  of  the  lamp.  However, 
these  lamps  with  occasional  minor  improve- 
ments were  used  for  some  ten  years. 

In  1891  a carbonized  cellulose  filament 
(made  by  steeping  cotton  in  zinc  chloride) 
was  introduced,  and  it  quickly  replaced  the 
bamboo  filament.  Because  it  could  be  made 
uniform  in  diameter,  Its  life  was  prolonged, 
for  there  were  no  smaller  parts  of  the  fila- 
ment to  heat  more  quickly  than  the  rest. 
In  the  bamboo  filament  the  portion  of 
smallest  diameter  often  burned  out  very 
quickly.  Gradually  other  Improvements  in 
method  and  manufacture  were  introduced, 
among  them  the  “chemical  exhaust”  de- 
vised by  an  Italian  experimenter  in  1895 
to  better  the  quality  of  the  lamps  and  re- 
duce the  cost  of  manufacture.  Molded 
bulbs,  similar  in  many  ways  to  those  used 
today,  had  been  used  earlier.  In  fact 
things  generally  were  shaping  themselves 
for  an  incandescent  lamp  epoch. 

One  forerunner  of  this  epoch  of  much 
better  lamps  was  the  attempt  by  Welsbach 
in  1898  to  replace  the  carbon  filament  with 
a metal  filament  of  osmium.  Tungsten 
filaments  had  been  used  unsuccessfully 
nine  years  earlier  because  the  experiment- 
ers did  not  realize  the  necessity  of  extreme 
purity  in  the  metal.  Experiments  with 
tantalum  had  also  been  conducted  after 
von  Bolton  produced  ductile  tantalum. 

The  metallized  or  graphitized  filament 
lamp,  very  similar  to  the  carbon  creation, 
was  perfected  in  1905,  on  the  discovery  that 
a filament  similar  to  the  cellulose  carbon 
filament  would  assume  the  electrical  prop- 
erties of  a ftietal  when  highly  heated  In  an 
electric  furnace.  These  lamps,  called  Gem 
lamps,  resembled  somewhat  the  later 
metal-filament  lamps  and  were  more  effi- 
cient than  the  carbon  lamps.  About  this 
time  also  the  tantalum-filament  lamp  was 
announced.  This  lamp  could  be  burned  at 
temperatures  high  enough  to  produce  a 
still  more  efficient  light.  The  filament  re- 
quired the  metal  in  a pure  state  and  the 
purification  process  was  tedious  and  ex- 
pensive. In  addition  the  lamp  was  often 
short-lived,  for  alternating  current  had  a 
destructive  effect  on  the  filament.  Efforts 
to  eliminate  the  shortcomings  of  these 
lamps  were  curtailed  by  the  advent  of  the 
tungsten  incandescent  lamp. 

In  1907  the  first  commercial  tungsten- 
filament  lamp,  the  result  of  several  years 
of  experimentation,  was  brought  out. 
These  first  tungsten  filaments  were  very 
brittle,  but  lamp  development  engineers  in 
1911  had  found  a way  to  make  tungsten 
ductile,  and  the  lamps  became  quite  rugged 
and  long-lived.  Tungsten  ore,  which  is 
found  in  many  parts  of  the  world,  Is  con- 
verted into  the  pure  metal  and  made  duc- 
tile and  then  drawn  into  fine  wire  in  which 
form  it  is  used  for  lamp  filaments.  Be- 
cause practically  all  the  air  was  removed 
from  the  bulb,  the  radiation  of  heat  was 
slight.  But  at  high  temperatures  the  fila- 
ment evaporated  rather  rapidly  and  de- 
posited as  a film  of  metallic  tungsten  on 
the  bulb,  decreasing  the  candlepower  of  the 
lamp.  To  make  a lamp  in  which  the  fila- 
ment would  not  vaporize  unduly  became 
the  problem  of  research  workers. 

After  thousands  of  experiments,  a lamp 
employing  a ductile  tungsten  filament,  but 
filled  with  an  Inert  gas,  was  produced 
about  1913.  Under  pressure  of  the  gas  the 
filament  resists  vaporization  more  strongly 
and  chemicals  added  cause  the  deposit  that 
does  form  to  be  practically  transparent  so 
that  it  decreases  the  candlepower  of  the 
lamp  only  slightly.  But  a new  problem 
presented  itself  to  the  makers  of  lamps. 
Practically  all  of  the  electrical  energy  sup- 
plied to  the  filament  of  an  incandescent 
lamp  is  transformed  into  heat  energy.  The 
gas  used  in  the  first  of  these  gas-filled 
lamps,  although  it  would  not  combine 
chemically  with  the  tungsten  filament  and 
thus  bring  about  its  deterioration,  did  radi- 
ate and  conduct  heat  away  from  ttoe  glow- 
ing filament  and  thus  lowered  the  lamp's 
efficiency,  either  by  reducing  the  brilliancy 
of  the  filament  or  by  requiring  more  cur- 
rent to  maintain  the  required  brilliancy 
of  incandescence. 

It  was  known  that  this  conduction  and 
radiation  of  heat  is  practically  constant  in 
all  lamps,  irrespective  of  the  size  of  the 
filament.  So  the  smaller  lamps,  with  a few 
exceptions,  are  now  made  in  the  vacuum 
type,  and  the  high-wattage  lamps  are  gas- 
filled.  The  filament  loses  heat  more  slowly 
if  the  filament  construction  is  compact,  and 
all  gas-filled  lamps  are  therefore  made  with 
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the  filament  coiled  and  concentrated  in  a 
small  space,  so  that  the  surface  is  in  con- 
tact with  very  little  of  the  heat-radiating 
and  conducting  gas.  The  inert  gas  used 
in  these  lamps  is  derived  from  the  air  and 
is  a mixture  of  argon  and  nitrogen. 

In  1920  about  180.000,000  incandescent 
lamps,  representing  a total  wattage  of  over 
nine  billion  watts,  were  sold  in  the  United 
States.  About  half  of  this  wattage  was  in 
gas-filled  tungsten  lamps.  The  number  of 
lamps  sold  has  doubled  every  five  years 
from  natural  growth.  Industry  consumes  a 
large  portion  of  the  lamps  made,  but  new 
uses  are  found  for  them  constantly. 
Tungsten  lamps  are  now  manufactured  in 
many  sizes  from  the  tiny  wheat-grain  lamp 
used  in  surgery  to  the  high-wattage  moguls 
used  for  motion-picture  projection  and  for 
large  interiors,  such  as  in  armories,  exhibi- 
tion halls  and  gymnasiums. 

Years  ago  it  was  difficult  for  the  users 
of  lamps  to  purchase  the  proper  type  of 
lamps  for  a particular  use.  But  in  recent 
years  lamps  have  been  standardized  to  a 
remarkable  degree.  In  place  of  several 
hundred  bases,  four  sizes  of  base  now  fit 
every  socket  In  America,  aside  from  those 
on  automobiles.  All  Incandescent  lamps 
are  made  in  four  shapes,  the  straight-side, 
pear-shaped,  round  and  tubular,  excepting, 
of  course,  decorative  lamps  and  those  for 
special  uses. 

As  the  manufacturers  have  been  ever 
alert  to  perfect  the  quality  of  the  lamps  in 
use  today,  so  they  are  now  working  on  the 
lamps  of  the  future.  Patient  scientists  are 
working  years  ahead  of  their  time  search- 
ing for  the  perfect  lamp.  Perhaps  these 
workers  will  some  day  discover  the  secret 
of  the  cold  light  of  the  firefly;  such  a dream 
is  not  Impossible,  for  lamps  how  operate 
at  efficiencies  undreamed  of  even  a quarter 
of  a century  ago. 

LAMP  LIFE  TESTS.— See  Life  tests. 

LAMP-MAKING  MACHINERY,  INCAN- 
DESCENT.— To  produce  lamps  at  a reason* 
able  cost  it  is  essential  that  the  processes 
be  largely  automatic  and  that  the  operators 
need  not  be  technically  skilled.  As  a con- 
sequence, incandescent  lamps  are  made  to 
a large  extent  by  machinery  which  is  more 
or  less  automatic,  the  machines  being  for 
the  most  part  operated  by  girls.  Many  of 
the  operations  involve  the  heating  and 
shaping  of  the  glass  parts.  This  is  usually 
done  by  gas  jets,  which  are  arranged  to 
strike  the  glass  tubular  stem,  rod  or  bulb 
at  the  proper  point.  Other  machines  form 
the  filament  supports  and  base,  draw  the 
filament  material,  coil  it  (for  gas-filled 
tungsten  lamps),  pump  the  air  from  the 
bulb,  seal  it,  etc.  There  are  about  forty 
materials  that  are  used  to  make  up  the 
average  incandescent  lamp.  Their  manu- 
facture into  the  various  lamp  parts  re- 
quires a large  number  of  separate  proc- 
esses and  many  more  operations,  followed 
by  the  assembling  of  the  parts  into  the 
completed  lamp.  Many  machines  are  used 
for  these  various  operations,  aside  from 
those  mentioned.  Practically  all  the  ma- 
chines are  motor-driven. 

Manufacturers: 

Arrow  Machine  Co.,  4334  Hudson  Blvd., 
West  Hoboken,  N.  J. 

Eisler  Engineering  Co.,  Charles,  15  Kirk 
PI.,  Newark,  N.  J. 

Hofmann,  Alfred,  150-152  Hudson  Ave., 
Union  Hill,  N.  J. 

Newark  Engineering  & Tool  Co.,  476-82 
18th  Ave.,  Newark,  N.  J. 

Save  Electric  Corp.,  220-254  36th  St., 
Brooklyn,  N.  Y. 

York  Electric  & Machine  Co.,  30  N.  Penn 
St.,  York,  Pa. 

LAMP  PERFORMANCE  CURVE.— The 

performance  curve  of  a lamp  is  a curve 
representing  the  behavior  of  a lamp  in  any 
particular,  such  as  candlepower  or  con- 
sumption, etc.,  at  different  periods  during 
its  life.  It  is  plotted  between  this  quantity 
and  the  life  in  hours. 

LAMP  POSTS. — See  Posts,  ornamental 
and  plain  street  lamp  (two  types). 

LAMP  PULLEYS.— See  Pulleys,  lamp 
lowering. 

LAMP  ROPE. — See  Rope,  lamp  lowering 
and  lamp  trimmers’. 

LAMP  TESTERS.— See  Testers,  lamp. 

LAMP  WINDLASSES.— See  Windlasses, 
lamp  lowering. 

LAMPAGRAPH  CO.— 320  Republic  Bldg., 
Chicago,  111.  Manufacturer  of  combination 
electric  lamps  and  phonographs.  President, 
George  N.  Dobson;  vice-president,  E.  C. 
Linn;  secretary  and  treasurer,  A.  J.  Bums. 


LAMPS,  ARC,  CARBON,  ENCLOSED 
AND  OPEN.— Lamps  in  which  the  light  is 
produced  by  an  electric  arc  between  two 
electrodes  or  pencils  of  pure  carbon,  these 
electrodes  being  fed  together  by  the  arc 
lamp  mechanism  as  fast  as  the  carbons 
burn  away.  In  the  open  carbon  arc,  the 
arc  is  formed  in  the  open  air  with  a large 
globe  loosely  surrounding  it  for  the  purpose 
of  keeping  strong  wind  or  other  air  currents 
from  the  arc,  or  providing  diffusion  if  the 
globe  is  of  opal  glass.  Such  arc  lamps  re- 
quire trimming  or  renewal  of  electrodes 
about  every  12  or  14  hours.  It  was  the 
earliest  type  of  arc  lamp  to  come  into  com- 
mercial use  and  was  at  one  time  used  for 
nearly  all  the  electric  street  lighting  in  the 
United  States.  This  open  arc  lamp  was 
later  superseded  by  the  enclosed  carbon  arc 
lamp,  in  which  a small  practically  vapor- 
proof  globe  surrounded  the  arc  and  pre- 
vented the  rapid  burning  away  of  the  elec- 
trodes. The  efficiency  of  this  lamp  was 
lower  than  that  of  the  open  carbon  arc,  but 
the  decreased  cost  of  trimming  made  it 
popular  for  street  lighting  for  many  years 
previous  to  the  past  decade.  The  enclosed 
arc  lamp  requires  trimming  only  about  one- 
tenth  as  frequently  as  the  open  arc  lamp. 
The  use  of  both  of  these  arc  lamps  is  very 
limited  in  the  United  States  at  the  present 
time.  The  open  arc  lamp,  on  a6count  of  its 
very  concentrated  light  source  (most  of  the 
light  coming  from  the  hot  crater  of  the 
positive  carbon)  has  been  the  source  of 
light  most  commonly  employed  for  search- 
lights and  projection  purposes,  such  as 
stereopticons  and  moving  pictures.  Con- 
centrated-filament incandescent  lamps  are 
replacing  the  arc  lamp  in  the  latter  field 
very  successfully,  as  there  are  many  places 
where  they  are  more  economical  and  less 
troublesome  in  operation. 

Manufacturers: 

BRENKERT  LIGHT  PROJECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich. 
"Crescent." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Gelb  Co..  Joseph.  517  W.  36th  St.,  New 
York,  N.  Y.  "Spectro." 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 

New  York  Engravers’  Supply,  230-234 
W.  17th  St.,  New  York,  N.  Y.  "Uni- 
versal," "Violet  Ray." 

Sun-Light  Arc  Co..  Inc.,  218  W.  48th  St., 
New  York,  N.  Y. 

Wagenhorst  & Co.,  J.  H.,  704  Dollar  Bank 
Bldg.,  Youngstown,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

LAMPS,  ARC,  CARBON  FLAME.— A 

type  of  electric  lamp  in  which  the  light  Is 
produced  by  an  arc  between  the  ends  of 
two  pencils  or  electrodes  of  carbon,  the 
carbon  being  impregnated  with  certain 
salts  which  produce  a flame  in  connection 
with  the  arc.  Such  lamps  have  a much 
higher  efficiency  than  arc  lamps  employing 
pure  carbon,  the  flame  of  the  arc  being 
very  luminous.  However,  they  give  off 
fumes  which  condense  into  a form  of  ash 
which  soon  clouds  up  globes  and  reflectors 
and  calls  for  frequent  cleaning.  Even  If 
the  cleaning  is  vefy  thorough,  the  glass 
tends  to  become  etched,  thus  absorbing  a 
large  percentage  of  the  light  produced. 
Since  the  advent  of  large  size  gas-fllled 
tungsten  lamps,  flame  arc  lamps  have  been 
but  little  used  in  this  country. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.f  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Gelb  Co..  Joseph,  517  W.  36th  St.,  New 
York,  N.  Y.  "Spectro." 

Toering  Co..  Inc..  C.  J.,  1215  Bristol  St., 
Philadelphia,  Pa. 

Wagenhorst  & Co.,  J.  H.,  704  Dollar  Bank 
Bldg.,  Youngstown,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

LAMPS.  ARC,  METALLIC  FLAME, 
MAGNETITE  OR  LUMINOUS.— An  electric 
lamp  in  which  the  light  is  produced  by  an 
arc  between  two  electrodes,  one  of  which 
is  a heavy  piece  of  metal,  such  as  copper, 
capable  of  conducting  away  and  radiating 
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considerable  heat  to  prevent  its  own  de- 
struction. the  other  electrode  being  a steel 
tube  filled  with  metallic  oxides  in  which  the 
metallic  oxide  of  iron,  called  magnetite,  is 
usually  the  principal  ingredient.  The  prin- 
cipal light  comes  from  the  luminous  flame 
of  the  arc  rather  than  from  the  hot  elec- 
trodes, as  in  the  case  of  the  carbon  arc 
lamp.  On  account  of  its  high  efficiency  and 
excellent  illuminating  and  operating  qual- 
ities, this  Is  the  type  of  arc  lamp  most 
commonly  in  use  for  street  lighting  in  the 
United  States  at  present,  all  other  types  of 
street  arcs  having  been  very  largely  dis- 
placed by  tungsten  incandescent  lamps. 
Magnetite  arcs  operate  only  on  d-c.  con- 
stant-current series  circuits  and  are  usually 
designed  for  4 or  6.6  amperes.  The  light 
is  nearly  white  and  quite  steady.  A clear 
or  opal  enclosing  globe  is  provided  for  the 
lamp. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Series  luminous  arc 
lamps,  pendent  type,  which  give  qual- 
ity, quantity,  and  steadiness  of  illumi- 
nation, and*  are  very  reliable  and  easy 
to  maintain.  They  are  very  efficient 
and  give  a soft,  white  light  having 
spectrum  similar  to  daylight.  The 
maximum  volume  occurs  at  about  10 
degrees  below  the  horizontal,  which  is 
the  ideal  distribution  for  street  illumi- 
nation. There  is  an  entire  absence  of 
shadows,  the  arc  is  in  a fixed  position, 
burns  without  flickering,  and  Its  length 
remains  constant  throughout  the  trim. 
Made  in  four  different  forms,  the 
principles  of  operation  of  each  being 
essentially  the  same  and  the  mechan- 
isms are  similar  in  general  details. 
(Bulletins  43253  and  43320.)  See  adv. 
pages  1203-1223. — Adv. 

International  Incandescent  Lamp  Works. 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "International." 

Sun-Light  Arc  Corp.,  1600  Broadway. 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

LAMPS,  ARC,  PROJECTING,  STAGE 
AND  STEREOPTICON. — Arc  lamps  en- 
closed in  a sheet  metal  housing  upon  a 
metal  frame  or' stand  and  usually  provided 
with  hand  feed  mechanism  for  the  carbons. 
They  are  used  for  projecting  motion  pic- 
tures or  motionless  slide  pictures  upon  a 
screen  in  a theater,  lecture  hall  or  other 
large  room,  or  to  project  an  intense  beam 
of  light  on  some  performer  on  the  stage. 
They  are  also  used  on  the  stage  to  produce 
various  color  and  other  scenic  effects. 

The  arc  lamps  used  are  always  of  the 
high-current  carbon  type.  They  are  oper- 
ated on  direct  current  whenever  possible 
and  if  it  is  not  available  a motor-generator, 
rectifier  or  synchronous  converter  is  used 
to  convert  It  and  to  reduce  it  to  the  proper 
voltage. 

Manufacturers: 

Beseler  Co.,  Charles,  131-33  E.  23rd  St., 
New  York,  N.  Y. 

BRENKERT  LIGHT  PROJECTION  CO.. 
49  Cortland  Ave.,  Detroit,  Mich.  "Cres- 
cent." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Hindle,  Charles  F.,  45  Spring  St.,  Os- 
sining, N.  Y.  "American.” 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "International." 

McIntosh  -Stereopticon  Co.,  30  E.  Ran- 
dolph St.,  Chicago,  111. 

Newton,  Charles  I.,  305  W.  15th  St,  New 
York,  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Sperry  Gyroscope  Co.,  The,  Manhattan 
Bridge  Plaza,  New  York,  N.  Y. 

Sun -Light  Arc  Corp.,  1600  Broadway. 
New  York,  N.  Y. 

Universal  Electric  Stage  Lighting  Co..  240 
W.  50th  St.,  New  York,  N.  Y.  "Uni- 
versal." 

Williams,  Brown  & Earle,  Inc.,  917  Chest- 
nut St.,  Philadelphia,  Pa. 

LAMPS,  AUTOMOBILE.  — The  lamps 
commonly  used  on  an  automobile  consist  of 
two  headlights,  usually  mounted  3 to  3.5 
ft.  high  and  2.5  to  3.5  ft.  apart  at  the  front 
of  the  machine,  and  a tail  light  showing 
red  to  the  rear,  with  provisions  for  lighting 


Digitized  by 


Google 


LAMPS 


EMF  ELECTRICAL  YEAR  BOOK 


LAMPS 


a license  plate,  to  one  side  of,  below,  or 
above  the  tall  lamp.  Two  headlamps  and  a 
tall  lamp  constitute  the  minimum  require- 
ment of  most  states  and  cities  in  the  United 
States.  In  addition,  the  car  may  have  any 
or  all  of  the  following: 

Two  side  lights,  one  on  each  side  of  the 
wind  shield,  are  often  provided:  these  are 
generally  for  use  when  the  car  is  standing 
or  "parked"  along  the  curb  and  the  head- 
lights are  not  lighted;  they  are  usually 
not  powerful  enough  to  be  of  any  value  in 
revealing  the  road  ahead.  A lamp,  some- 
times called  a "speedometer  lamp,"  placed 
on  the  instrument  board  in  fit>nt  of  the 
driver  serves  to  light  the  instruments  and 
switches  on  the  instrument  board.  On 
closed  cars  a deck  light  under  the  roof  and 
a step  light  are  frequently  provided  for 
lighting  the  interior  and  step  or  running 
board  of  the  car  while  loading  or  un- 
loading. 

The  standard  electric  lamp  sizes  now 
manufactured  in  America  for  automobiles 
are  21 -cp.  gas-filled  lamps  for  use  in  head- 
lamps, 15-cp.  vacuum  lamps  for  headlamps, 
and  lamps  of  2 and  4 cp.  for  other  loca- 
tions; all  these  are  tungsten  Incandescent 
lamps.  The  most  common  gasoline  auto- 
mobile electric  equipment  voltage  is  6 volts, 
supplied  from  three  cells  of  lead  storage 
battery.  A number  of  equipments  are  12 
volts,  having  6 cells.  A large  number  of 
Ford  type  cars  not  having  electric  starter# 
have  the  headlights  supplied  from  a mag- 
neto. giving  a variable  voltage  according 
to  the  speed  of  the  engine,  the  maximum 
voltage  being  about  18,  so  that  two  9-volt 
lamps  are  run  in  series.  Headlights  are 
separately  listed  under  Headlights,  electric, 
automobile. 

Manufacturers: 

Accessories  Mfg.  Co.,  2311-29  N.  Crawford 
Ave.,  Chicago,  111. 

Adams  & Westlake  Co.,  319  W.  Ontario 
St.,  Chicago.  111.  "Adlake." 

Advance  Lamp  Works,  316  W.  Superior 
St.,  Chicago,  111. 

American  Auto  Lamp  Co.,  415-417  Union 
St.,  Union  Hill,  N.  J. 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & Or- 
ton St.,  Long  Island  City,  N.  Y. 
“Eveready." 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 

Anthony  Wayne  Lamp  Co..  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind. 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  16th  St..  New  York,  N.  Y. 

Blue  Bird  Lamp  Co.,  45  E.  17th  St.,  New 
York,  N.  Y.  "Blue  Bird." 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  "Basco." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Lamp  & Stamping  Co.,  Ltd., 
Ford,  Ont.,  Can.  "Clasco." 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Continental  Electric  Lamp  Co.,  1438  Bryan 
PI.,  Chicago,  111. 

Cowles  & Co.,  C.,  Water  & Chestnut  Sts., 
New  Haven,  Conn. 

Desmond  Incandescent  Lamp  Co..  719-21 
Bergen  Ave.,  Jersey  City,  N.  J.  "Dil- 
co." 

Domestic  Tungsten  Lamp  Co.,  Inc.,  418- 
20  Tenth  St..  West.  New  York.  N.  Y. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  "Edi- 
son Mazda."  (See  display  adv.  pages 
1272-1273.) 

Electric  Glass  Co..  505  N.  St.  Clair  St., 
Toledo,  Ohio. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

Gray  & Davis,  Inc.,  Boston,  Mass. 

Guide  Motor  Lamp  Mfg.  Co.,  The,  Cleve- 
land, Ohio.  "Guide." 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  "Diamond  H." 

International  Incandescent  Lamp  Works, 
Inc..  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "Simplex." 

Jaeger  Co.,  H.  J.,  280  Park  Ave.,  Wee- 
hawken,  N.  J. 

JefTerson  Glass  Co.,  The,  Follansbee,  W. 
Va.  "Ruby- Jefferson." 

Kilborn-Sauer  Co.,  Fairfield,  Conn. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  "Liberty." 

Metal  Specialties  Mfg.  Co..  3200-3208  Car- 
roll  Ave.,  Chicago,  111,  "Presto." 

Miniature  Incandescent  Lamp  Corp.,  95 
8th  Ave.,  Newark,  N.  J.  "Tung-Sol." 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 


NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland.  Ohio. 
(See  display  adv.  pages  1270-1271.) 

Banner  Electric  Division,  Youngs- 
town, Ohio.  "Banner."  1 

Bryan-Marsh  Division,  Central  Falls, 
R.  I.;  623  S.  Wabash  Ave.,  Chicago, j 
111.;  Detroit,  Mich.;  33  Union  Sqv 
W.,  New  York,  N.  Y.  "Bryan- 
Marsh." 

Buckeye  Electric  Division,  Cleveland. 
Ohio.  "Buckeye." 

Colonial  Electric  Division,  Warren, 
Ohio.  "Colonial." 

Columbia  Lamp  Division,  St.  Louis, 
Mo.  "Columbia." 

Fostoria  Incandescent  Lamp  Division, 
Fostoria,  Ohio.  "Fostoria." 

General  Incandescent  Lamp  Division, 
Cleveland,  Ohio.  "G.  I." 

Packard  Lamp  Division,  Warren, 
Ohio.  "Packard." 

Peerless  Brilliant  Lamp  Division, 
Warren,  Ohio.  "Peerless." 

Shelby  Lamp  Division,  Shelby,  Ohio. 
"Shelby." 

Sterling  Electric  Lamp  Division,  War- 
ren, Ohio.  ‘‘Sterling." 

Sunbeam  Incandescent  Lamp  Divi- 
sion, 500  S.  Clinton  St.,  Chicago, 
111.  "Sunbeam." 

National  Specialties  Co.,  Inc.,  54  W.  La 
Fayette  Blvd.,  Detroit,  Mich. 

Premier  Electric  Co„  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Sharpe  Electric  Appliance  Co.,  602-8 
Murphy  Bldg.,  Detroit,  Mich. 

Smith  Mfg.  Co.,  Inc.,  F.  A.,  183-87  N. 
Water  St.,  Rochester,  N.  Y.  "Smith." 

Standard  Metal  Mfg.  Co.,  Chestnut,  Jef- 
ferson & Malvern  Sts.,  Newark,  N.  J. 
"Standard." 

Star  Headlight  & Lantern  Co.,  294 
Franklin  St.,  Rochester,  N.  Y.  "Star." 

WAKEFIELD  BRASS  CO.,  THE  F.  W.. 
Woodland  Rd.,  Vermilion,  Ohio. 

WESTINGHOUSE  LAMP  CO..  165  Broad- 
way, New  York,  N.  Y.  (See  display 
adv.  page  1274.) 

LAMPS.  BICYCLE.— See  Lamps,  vehicle 
and  bicycle. 

LAMPS,  BLUEPRINTING,  PHOTOEN- 
GRAVING  AND  PHOTOGRAPHIC.— Lamps 
used  for  photographic  work,  or  reproduction 
work  of  any  kind  where  the  light  and 
chemical  action  combine  to  give  the  desired 
result,  should  have  a high  intensity  of  ac- 
tinic light,  which  consists  chiefly  of  rays 
at  the  blue  end  of  the  spectrum.  Ordinary 
incandescent  lamps  are  stronger  In  the  red 
and  yellow  rays  than  sunlight  or  than  Is 
desired  for  actinic  work.  Special  tungsten 
lamps  are  now  made  and  used  widely  for 
this  service;  they  have  a blue  bulb  which 
screens  out  most  of  the  nonactinic  light 
and  transmits  those  rays  which  are  chem- 
ically active.  This  light  appears  much  like 
daylight  and  permits  very  short  exposures. 
Formerly  arc  lamps  were  used  for  general 
photographic  work.  They  are  still  largely 
used  for  photoengraving  and  blueprinting. 
Direct -current  arcs  of  high  current  rating 
are  employed  for  this  purpose.  Mercury- 
vapor  lamps  have  also  been  widely  used 
with  success  for  general  studio  and  motion- 
picture  photography,  blueprinting  and  simi- 
lar service.  They  are  very  rich  in  green, 
blue  and  violet  rays  and  are  especially 
adapted  for  actinic  work.  For  motion-pic- 
ture photography  they  are  made  in  banks 
of  five  to  ten  or  more  parallel  tubes,  giving 
a large-area  source;  such  banks  may  be 
mounted  close  to  the  floor,  on  stands  of 
medium  height,  or  suspended  from  the 
ceiling  or  from  a special  traveling  crane. 

Manufacturers: 

Betz  Co..  Frank  S.,  Hoffman  St.,  Hajn- 
mond,  Ind. 

Burke  & James.  240  E.  Ontario  St.,  Chi- 
cago, 111.  ("Rexo"  photographic) 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St.,  Chicago,  111. 

COOPER  HEWITT  ELECTRIC  CO..  95 
River  St..  Hoboken,  N.  J.  Mercury- 
vapor  lamps  for  all  classes  of  photo- 
graphic work,  including  portraiture, 
copying,  printing,  motion -picture  pho- 
tography, enlarging  and  blueprinting. 
See  descriptive  advertisement  under 
Lamps,  vapor,  mercury. — Adv. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.  N.  J.  (See 
display  adv.  on  pages  1272-1273.) 

Gelb  Co..  Joseph.  512  W.  36th  St.,  New 
York,  N.  Y.  "Spectro." 


GENERAL  ELECTRIC  COf.  Schenec- 
tady, N.  Y.  A special  enclosed-carbon 
arc  lamp  which  gives  an  intense  light 
containing  an  excess  of  violet,  ultra- 
violet or  actinic  rays  for  blue  printing 
and  photographic  work.  Adjusted  for 
20  amps,  at  110  volts  a-c.,  15  amps.,  at 
220  volts  a-c.  and  10  amps,  at  220 
volts  d-c.  Equipped  with  heat-resist- 
ing globes.  See  adv.  pages  1203-1223. 
—Adv. 

Hadaway,  Tom,  235  5th  Ave.,  New  York, 
N.  Y. 


Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "International." 

Macbeth  Arc  Lamp  Co.,  Philadelphia,  Pa. 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  Nela  Specialties 
Division,  Cleveland,  Ohio.  "Tru-tlnt." 

New  York  Engravers’  Supply,  230-234  W. 
17th  St.,  New  York,  N.  Y.  "Panchro," 
"H.  D.  F.  Photo  Arc,"  "White  Hope," 
"Sun,"  "Violet  Ray,"  "Universal." 

Ostrander-Seymour  Co.,  7 S.  Dearborn 
St.,  Chicago,  111. 

Pease  Co..  The  C.  F.,  829  N.  Franklin 
St.,  Chicago,  111. 

Simplex  Photo  Products  Co.,  Richmond 
Hill,  N.  Y.  "Multiflex,"  "Portraitlite," 
"Northern  Light." 

Toering  Co..  Inc.,  C.  J..  1215  Bristol  St.. 
Philadelphia,  Pa. 

Universal  Electric  Stage  Lighting  Co..  240 
W.  50th  St.,  New  York,  N.  Y.  "Klieg- 
llght." 

Wagenhorst  & Co.,  J.  H..  704  Dollar  Bank 
Bldg.,  Youngstown,  Ohio.  "Hi-Power." 

WESTINGHOUSE  LAMP  CO..  165  Broad- 
way, New  York,  N.  Y.  (See  display 
adv.  page  1274.) 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

Wohl  & Co.,  Inc.,  M.  J.,  Payntar  Ave.  & 
Hancock  St.,  Long  Island  City,  N.  Y. 

‘Duplex,"  "Broadside,"  "WohJite." 

LAMPS,  BOUDOIR. — Boudoir  lamps  are 
small  portable  lamps,  generally  single 
socket,  used  as  dresser  or  dressing-table 
ISZnps  a,nd  larBeIy  for  decorative  purposes. 
These  lamps  commonly  have  a silk  or 
parchment  shade,  the  stand  or  base  being 
made  of  highly  polished  woods  or  of  metal, 
generally  with  an  attractive  enamel  flnsh. 
For  the  most  effective  use  there  should 
be  one  on  each  side  of  the  dressing  table 
as  then  neither  side  of  the  face  will  be  in 
shadow. 


Manufacturers: 

Aladdin  Mfg.  Co.,  Muncie,  Ind.  "Dresa- 
lamp.*’ 

Art  Metal  Works,  Aronson  Sq.,  Newark, 
N.  J.  "Ronson." 

Burt  Co..  W.  T.,  New  Cumberland.  W. 
Va.  "Allendale." 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  "Compolux." 

COLONIAL  ART  GLASS  CO.,  Meriden, 
Conn.  "Colonial  Lamp." 

Decker  Art  Studios,  M.  R.,  4026  N.  Keeler 
Ave.,  Chicago,  111. 

Fulper  Pottery,  Flemington,  N.  J. 

HANDEL  CO..  THE,  381  E.  Main  St.. 
Meriden.  Conn. 

Harrison  Fixture  Works,  69  Harrison  St., 
Brooklyn,  N.  Y.  "Harrison." 

Highlands  Mfg.  Co.,  Muncie,  Ind. 

"Etrurian,"  "Nippon." 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,  Brooklyn,  N.  Y.  "Princess." 

Keystone  Art  Glass  Co.,  333  N.  5th  St.. 
Philadelphia,  Pa. 

McDowell,  Inc.,  J.  M.,  222  E.  42nd  St., 
New  York.  N.  Y.  "Colonia." 

Novelty  Statuary  Co.,  1363  W.  Lake  St., 
Chicago,  111. 

OVALITE  CO..  THE.  313  E.  22nd  St., 
New  York,  N.  Y.  "Ovallte." 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden,  Conn. 

Pittsburgh  Lamp  Brass  & Glass  Co..  607 
Chamber  of  Commerce’  Bldg.,  Pitts- 
burgh, Pa. 

Polychrome  Art  Works,  2700  Diversey 
Ave.,  Chicago,  111. 

Rose  Bros.  Co.,  221  E.  Chestnut  St.,  Lan- 
caster, Pa. 

Royal  Art  Glass  Co.,  243  Canal  St.,  New 
York.  N.  Y. 

Siegel  Light  Supply  Co.,  The,  231  Mar- 
ket St..  Philadelphia,  Pa.  "Waldorf." 

Standard  Wood  Turning  Co.,  1756  W. 
Austin  Ave..  Chicago,  111. 

Starbuck  & Son.  R.  M.,  63  Asylum  St., 
Hartford,  Conn. 

Triangle  Wood  Specialty  Co.,  Inc.,  3347 
W.  Madison  St..  Chicago.  III. 

Williams  Re-Lart  Lamp  Co.,  426  S. 
Throop  St.,  Chicago,  111.  "Re-Lart." 
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Williamson  A Co.,  R.t  Washington  A 
Jeffqrson  Sts.,  Chicago,  HI. 

Wrought  Iron  & Art  Glass  Fixture  Co., 
195  Canal  St.,  New  York,  N.  Y. 

LAMPS,  CANDLEPOWER  OF. —The 
candlepower  of  a lamp  may  be  measured 
in  , several  directions.  The  one  ordinarily 
referred  to  In  speaking  of  a lamp  is  the 
mean  horizontal  candlepower,  which  is  the 
average  candlepower  In  the  horizontal 
plane  passing  through  the  luminous  center 
of  the  lamp.  It  is  always  assumed  that 
the  lamp  is  mounted  in  a vertical  position. 

The  mean  spherical  candlepower  of  a 
lamp  is  a value  sometimes  used.  It  is  the 
average  candlepower  of  the  lamp  in  all 
directions  in  space.  It  is  equal  to  the  total 
luminous  flux  of  the  lamp  in  lumens,  di- 
vided by  4 x.  The  mean  hemispherical 
candlepower  is  also  used  sometimes,  con- 
sidering merely  the  upper  or  lower  hemi- 
sphere. . This  value  is  obtained  by  divid- 
ing the  total  luminous  flux  emitted  by 
2 r.  The  mean  zonal  candlepower  of  a 
lamp  is  the  average  value  of  candlepower 
over  a given  zone  usually  confined  within 
certain  specified  angles. 

LAMPS,  CAP. — See  Lamps,  miners'  and 
miners'  safety. 


LAMPS,  CLAMP,  BED  OR  DRESSER.— 
Lamps  of  a portable  or  semiportable  type 
which  are  provided  with  flexible  cords  to 
plug  into  a convenient  wall  receptacle  or 
fixture  socket  and  are  arranged  to  clamp 
onto  the  back  of  a bed  or  chair  or  onto 
the  side  or  face  of  a dresser  mirror.  The 
spring  or  suction  clamp  is  usually  padded 
with  felt  or  rubber  to  prevent  marring 
polished  surfaces.  An  adjustable  reflector 
is  provided  to  throw  the  light  on  the  book 
being  read  or  on  the  face  or  hair  in  case 
of  dresser  or  dressing-table  use;  the  re- 
flector should  be  turned  to  shade  the  light 
from  the  eyes,  if  possible.  Some  of  these 
lamps  are  equipped  with  a compact  reel 
that  fits  in  the  base  of  the  outfit  and 
winds  up  the  slack  in  the  connecting  cord 
or  the  full  length  of  the  cord  when  not  in 
use,  thus  making  a compact  outfit  for  trav- 
eler’s use.  Clamp  type  lamps  are  of  con- 
venience not  only  for  the  uses  referred  to. 
but  also  when  lighting  up  any  temporary 
close  visual  work,  such  as  hand  sewing, 
shaving,  etc.,  where  insufficient  light  is 
provided  by  the  permanent  fixtures  and 
means  for  attaching  a clamp  lamp  are 
available  but  other  portable  boudoir  or 
reading  lamps  are  not  at  hand. 

Manufacturers: 


ANDERSON  ELECTRIC  A EQUIPMENT 
CO.,  154-160  Whiting  St..  Chicago,  111. 
“Adapt-a-Lite.”  See  display  adv.  page 

Berendsen.  Inc.,  Sophus,  365  1st  Ave., 
New  York,  N.  Y.  “Dixie." 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark,  N.  J. 


Bridgeton  Chandelier  Co.,  Belmont  & Ox- 
ford Sts..  Bridgeton,  N.  J. 

Caldwell  A Co  , Inc..  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Compolux." 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York.  N.  Y. 

Faries  Mfg.  Co.,  Decatur,  111.  "Amron- 
lite." 

Greist  Mfg.  Co.,  New  Haven,  Conn. 
“Wallace." 


Harrison  Fixture  Works,  59  Harrison  St.. 

Brooklyn,  N.  Y.  “Harrison." 
Kosmolite  Mfg.  Corp.,  5-7  E.  16th  St. 
New  York,  N.  Y.  “Kosmo." 


LOCALIZED  LIGHTING  CORP..  540  W. 
68th  St.,  New  York.  N.  Y.  “Ander- 
son." (See  display  adv.,  page  1276.) 
McFaddin  A Co.,  H.  G.,  38  Warren  St., 
New  York,  N.  Y.  “Dresalite.,"  “Em- 
eralite." 


Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York.  N.  Y. 

Mautner  Lamp  Mfg.  Co.,  65  Mercer  St.. 
New  York,  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Reliable  Electric  Co..  3145  Carroll  Ave., 
Chicago,  111.  “Lite-Arm." 

Rose  Bros.  Co.,  221  E.  Chestnut  St.,  Lan- 
caster, Pa. 

Schwartz  & Bro.,  S.  Robert,  729-31 
Broadway,  New  York,  N.  Y.  "Esrob- 
crt." 

White  Co.,  The  O.  C.,  17  Hermon  St., 
Worcester,  Mass. 

Wirt  Co..  5221  Greene  St..  Philadelphia. 
Pa.  “Dim-A-Lite." 

Young,  Inc.,  Lorln  W.,  214  E.  40th  St., 
New  York,  N.  Y. 


LAMPS,  COLOR  MATCHING  AND 
DAYLIGHT. — These  lamps  are  designed  to 
give  a light  of  nearly  the  same  color  char- 
acter as  daylight.  The  Moore  tubes,  de- 
scribed under  Lamps,  vapor,  Moore  tube, 
neon,  etc.,  when  filled  with  carbon  diox- 
ide give  a light  very  similar  In  color  value 
to  daylight.  Incandescent  lamps  with  the 
bulbs  made  of  a special  bluish  colored  glass 
are  also  used  for  this*  purpose.  They 
are  generally  tungsten-filament  gas-filled 
lamps. 

Where  colors  are  to  be  matched  at 
any  time  without  waiting  for  bright  day- 
light or  where  daylight  is  not  readily  avail- 
able or  If  colored  goods  are  to  be  shown 
at  night  or  on  dark  days  In  their  true 
daylight  colors  these  lamps  are  very  use-  1 
ful.  Also  see  Color  matching  lamps  and 
outfits  for  equipment  used  with  these 
lamps  or  special  screen,  reflector  or  other 
color-modifying  equipment  to  be  used  with 
ordinary  tungsten  lamps. 

Manufacturers: 

Acme  Lamp  Works.  55  Cambridge  Ave., 
Jersey  City,  N.  J.  “Alwo." 

ARTIFICIAL  DAYLIGHTING  CO..  INC., 
227  W.  17th  St..  New  York,  N.  Y. 
“Macbeth."  See  descriptive  advertise- 
ment under  “Color-matching  lamps  and 
outfits." 

CAldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  "Compolux." 

Colllns-Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York.  N.  Y. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.  N.  J.  (See 
display  adv.,  pages  1272-1273.) 

Electrical  Products  Corp.,  1128-34  W. 
16th  St..  Los  Angeles,  Cal. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio.  “Alado- 
lamp." 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  UniQn  Hill, 
N.  J.  “International." 

Liberty  Appliance  Corp..  249  E.  43rd  St.. 
New  York,  N.  Y.  “Liberty." 

McFaddin  & Co..  H.  G..  38  Warren  St., 
New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  III. 
“Truda."  “TYudalight."  (See  display 
adv.,  page  1406.) 

New  York  Engravers’  Supply,  230-234  W. 
17th  St..  New  York,  N.  Y.  “White 
Hope."  “White  Light." 

Perfecllte  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash.  “Aladolamp.” 

Save  Electric  Corp..  220-254  36th  St, 
Brooklyn,  N.  Y.  “Save." 

Solex  Co..  Ltd..  The.  1202  St.  Lawrence 
Blvd.,  Montreal.  Que.,  Can. 

Sun-Light  Arc  Corp.,  1600  Broadway, 
New  York,  N.  Y. 

Wagenhorst  A Co.,  J.  H.,  704  Dollar 
Bank  Bldg.,  Youngstown,  Ohio. 

WESTINGHOUSE  LAMP  CO.,  165 
Broadway.  New  York.  N.  Y.  (See  dis- 
play adv..  page  1274.) 

Whitelite  Electric  Co..  368-70  Broome  St., 
New  York.  N.  Y. 

WHITING  CO..  INC.,  H.  S..  104  E.  41st 
St..  New  York.  N.  Y. 

LAMPS,  DENTAL  AND  DIAGNOSTIC.— 
Dental  lamps  are  miniature  incandescent 
lamps  equipped  with  small  reflectors  and 
suitable  handles,  for  use  by  dentists  in  in- 
specting teeth  cavities:  they  are  usually 
low-voltage  lamps  supplied  from  a battery, 
d-c.  potential  reducer  or  bell-ringring  trans- 
former. Diagnostic  • lamps  are  also  low- 
voltage  miniature  lamps  similarly  supplied; 
they  are  of  various  types  depending  on  the 
part  of  the  body  to  be  examined.  For 
throat  inspections  the  lamp  may  be  com- 
bined with  a compact  sight  tube  or  low- 
power  microscope  that  Is  placed  within  the 
patient’s  mouth  and  his  lips  closed  over 
it.  leaving  the  eyepiece  outside.  For  nasal 
work  a parabolic  mirror  reflector  with  a 
miniature  lamp  at  its  focus  is  sometimes 
worn  on  the  physician’s  forehead. 

Manufacturers: 

American  Surgical  Specialty  Co  6 E. 
Lake  St.,  Chicago,  111.  “Cameron." 

ANDERSON  ELECTRIC  A EQUIPMENT 
C©..  Chicago,  111.  The  Anderson  Den- 
talite  provides  an  instrument,  essential 
for  every  dentist,  which  permits  the 
same  thorough  examination  heretofore 
only  possible  with  expensive  electrical 
outfits.  The  two  principal  features  of 
the  Dentalite  are,  its  simplicity,  and 
its  ease  of  sterilizing.  The  transparent 
shield  can  be  thoroughly  sterilized,  and 
all  parts  are  quickly  detachable,  elimi- 
nating possibility  of  infection.  Dental- 
ite outfits  are  packed  In  neat  leather- 
ette cases,  and  include  two  tungsten 


lamps,  two  mirrors,  eight  feet  of  con- 
ductor cord,  and  a resistance  unit  for 
attaching  to  electric  light  socket,  or  a 
4 -volt  dry  cell  battery.  See  display  ad- 
vertisement on  page  1294. — Adv. 

BURDICK  CABINET  CO..  Milton.  Wls. 
The  Burdick  deep  therapy  lamp  con- 
tains special  gas- 
fllled  globe, 
equipped  with 
color  screen 
which  produces  a 
balanced  white 
light,  closely  re- 
lated to  sun- 
light}. Reflector 
of  highest  known 
reflecting  e f f 1- 
ciency  provides 
an  even  distri- 
bution of  light 
rays.  As  a re- 
sult, treatment 
can  be  given 
with  the  lamp 
at  close  range  for  long  intervals  of 
time  with  absolute  comfort  to  the  pa- 
tient. Adjusted  without  locknuts  or 
thumbscrews.  Finished  in  old  ivory 
enamel,  with  nickel  trimmings. — Adv. 

Columbia  X-Ray  & Electric  Corp.,  Aus- 
tin PI.  A E.  144th  St.,  New  York.  N. 
Y.  “Dentalyte." 

DeZdng  Standard  Co.,  Camden,  N.  J. 
(Diagnostic.) 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  (See 
display  adv.  pages  1272-1273.) 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  “International." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  (Mouth  lamp.)  “Fenner." 

Pelton  A Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,"  “Pel- 
ton." 

LAMPS,  DESK.— Lamps  for  localized 
lighting  on  desks.  Desk  lamps  are  of 
many  designs  too  numerous  to  be  described 
here,  but  usually  comprising!  a shaded 
lamp,  a supporting  standard,  often  adjust- 
able, and  a base.  As  it  is  now  generally 
recognized  that  for  office  work  general 
illumination  of  sufficient  quantity  is  bet- 
ter than  that  supplied  by  individual  desk 
lamps,  the  use  of  desk  lamps  in  the  best 
practice  is  now  confined  to  locations  where 
the  general  lighting  is  not  sufficient  or 
satisfactory.  This  is  true  of  drafting  tables 
as  well  as  ordinary  office  desks. 

Manufacturers: 

Acme  Lighting  Fixture  Co.,  132  W.  14th 
St.,  New  York,  N.  Y. 

Adjustable  Fixture  Co.,  The,  62  Mason 
St.,  Milwaukee.  Wis. 

AJAX  ELECTRIC  SPECIALTY  CO..  1011 
Market  St.,  St.  Louis.  Mo.  “Ajax." 

Aladdin  Mfg.  Co..  Muncie,  Ind.  “Desk- 
Flex." 

Arnessen  Electric  Co.,  109  Broad  St.. 
New  York,  N.  Y. 

Art  Craft  Fixture  Co.,  86  Academy  St., 
Newark,  N.  J. 

Art  Lamp  Mfg.  Co.,  621  S.  Wabash  Ave.. 
Chicago.  111. 

Art  Metal  Works.  The,  Aronson  Sq., 
Newark,  N.  J.  “Ronson." 

ARTIFICIAL  DAYLIGHTING  CO..  INC.. 
227  W.  17th  St..  New  York,  N.  Y. 
“Macbeth." 

Bauman  A Loeb,  Inc.,  138  Bowery,  New 
York.  N.  Y.  “B.  A L." 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
216  S.  Jefferson  St.,  Chicago,  111. 

Beers  Sales  Co.,  1 Hudson  SI.,  New 
York,  N.  Y.  “Lyhne." 

Biddle-Gaumer  Co..  3846-56  Lancaster 
Ave..  Philadelphia,  Pa. 

Caldwell  A Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St..  Champaign,  111.  “Compolux.” 

Cassidy  Co.,  Inc.,  15-21  Wilbur  Ave., 
Long  Island  City,  N.  Y.  “Cas-O-Lux." 

Chicago  Reedware  Mfg.  Co.,  780-82  Mil- 
waukee Ave.,  Chicago,  111.  (Reed.) 
“Chicago." 

Cleveland  Phon-Arm  Co.,  The.  1265  W. 
2nd  St..  Cleveland,  Ohio.  “Ray." 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont., 
Can. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York,  N.  Y. 

COLONIAL  ART  GLASS  CO..  Springdale 
Ave.,  Meriden,  Conn.  (See  Lamps,  table 
and  reading.) — Adv. 

Eclipse  Electric  Mfg.  Co.,  Northwestern 
Furniture  Exposition  Bldg.,  St.  Paul. 
Minn. 
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Empire  Lighting  Fixture  Co.,  224  Centre 
St..  New  York,  N.  Y. 

Fariee  Mfg.  Co.,  Decatur,  111.  “Verde- 
lite.” 

Fibreduro,  Inc.,  396  Broadway,  New 
York,  N.  Y. 

Fine  Arts  Product  Co..  4311  Grand  Blvd., 
Chicago,  111.  “Voylroid.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland.  Ohio. 

Franks  Mfg.  Co.,  Hock  Island,  111.  "Ad- 
justalite." 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave./  New 
York.  N.  Y.  “Llnolite.” 

HANDEL  CO..  THE,  381  E.  Main  St., 
Meriden,  Conn. 

Highlands  Mfg.  Co.,  Muncie,  Ind.  “Reth- 
Flex”  desk. 

I VANHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  6716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.,  pages  1266-1269.) 

KING  MFG.  CO.,  THE,  St.  Joseph,  Mo. 
(See  display  adv.  page  1257.) 

Kneeland  Mfg.  Co.,  Inc..  The,  216  N. 
.Main  St.,  Wethersfield,  Conn. 

Kosmolite  Mfg.  Corp.,  6-7  E.  16th  St., 
New  York.  N.  Y. 

Kramerlite  Co.,  Inc.,  577  Broadway.  New 
York,  N.  Y.  “Kramerlite.’' 

LIGHTOLIER  CO.,  569-71  Broadway, 
New  York,  N.  Y.  “Lightolier.” 

Lindcraft  Studios.  Jamaica  Ave.  & 125th 
St.,  Richmond  Hill.  N.  Y. 

Lion  Electrical  Appliance  Co..  Inc.,  360 
Morgan  Ave.,  Brooklyn.  N.  Y*. 

LOCALIZED  LIGHTING  CORP.,  540  W. 
58th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.,  page  1275.) 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis.  Mo.  Man- 
ufactures the  Liberty  Light,  a desk 
lamp  of  vitreous  china  reflector  with 
either  pompeian  bronze  finished  base 
for  general  use,  or  glazed  white  finish 

The  Liberty  Light 


for  physicians,  hospitals,  etc.  Height, 
16  ins.  over  all.  Furnished  with  silk 
cord  and  plug,  toggle  switch  in  base. 
For  other  Luminous  Unit  products  see 
display  adv.  pages  1276-7. — Adv. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Mautner  Lamp  Mfg.  Co.,  55  Mercer  St., 
New  York.  N.  Y. 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland.  Ohio. 

McFaddin  A Co.,  H.  G.,  38  Warren  St., 
New  York,  N.  Y.  “Emeralite.” 

Mercer  Lamp  A Shade  Co.,  120  Hamilton 
Ave.,  Trenton,  N.  J. 

Meyberg  Co..  Leo  J.,  428  Market  St., 
San  Francisco.  Cal. 

Miller  A Co.,  Edward.  99  Center  St., 
Meriden,  Conn.  “Miller.” 

Moran  A MacNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd..  Chicago,  111. 
“X-Ray.”  (See  display  adv.,  page 
1405.) 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 


S 
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Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Novelty  Lamp  & Shade  Co.,  2490  E.  22nd 
St.,  Cleveland,  Ohio.  “Bluebird.” 
OVALITE  CO.,  THE.  313  E.  22nd  St.,  New 
York,  N.  Y.  This  company  manufac- 
tures the  “Deskolite,”  an  adjustable, 


“Deskollte” 


portable  lamp  designed  for  the  home 
or  office.  In  three  finishes,  Ivory,  Gold 
and  Verde.  Adjustable  swivel  permits 
perfect  flexibility  in  directing  the  light 
rays.  The  reflecting  surface  of  the 
hood  is  white  enamel,  distributing 
maximum  illumination.  This  lamp  is 
sold  only  through  distributors  and  for 
list  of  these  see  under  “Ovalite  Com- 
pany.”— Adv. 

Parch-O-Lite  Co.,  74  E.  Roosevelt  Rd., 
Chicago.  111. 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden.  Conn. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash. 

Plaut  A Co..  L..  434  E.  23rd  St.,  New 
York,  N.  Y.  “Rex-O-Lux.” 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn.  “Plumwood.” 

Ralnaud  Co.,  The  H.  E.,  Meriden.  Conn. 

RATTAN  MFG.  CO.,  THE,  552  State  St.. 
New  Haven,  Conn.  See  display  adv. 
page  1308. 

Riddle  Co..  The  Edward  N.,  27  Broadway, 
Toledo.  Ohio. 

Rose  Bros.  Co.,  221  E.  Chestnut  St.,  Lan- 
caster, Pa. 

Royal  Art  Glass  Co.,  243  Canal  St.,  New 
York.  N.  Y. 

Savoy  Mfg.  Co.,  115  E.  24th  St..  New 
York,  N.  Y. 

Schwartz  A Bro.,  S.  Robert,  729-31 
Broadway,  New  York,  N.  Y.  “Esrob- 
ert.” 

Starbuck  A Sons,  R.  M..  63  Asylum  St., 
Hartford,  Conn. 

Straus-Hohenstein  Co..  132-134  W.  21st 
St.,  New  York.  N.  Y. 

Warren  & Co..  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 

White  Co..  The  O.  C.,  17  Hermon  St., 
Worcester.  Mass. 

Williams  Re-Lart  Lamp  Co..  426  S. 
Throop  St.,  Chicago.  111.  “Re-Lart.” 

Young.  Inc.,  Lorin  W..  214  E.  40th  St., 
New  York,  N.  Y. 

YpsilantI  Reed  Furniture  Co.,  Ionia, 
Mich. 

LAMPS,  FLOOD. — See  Projectors,  flood- 
light. 

LAMPS,  FLOOR.— A complete  lighting 
unit  adapted  to  stand  on  the  floor.  It  is 
usually  portable  or  semiportable  and  con- 
sists of  a base  or  pedestal,  an  upright 
shaft  or  standard,  the  lamp  or  cluster  of 
2 to  4 lamps,  and  usually  a shade  over 
the  lamps;  a connecting  cord  with  attach- 
ment plug  at  the  free  end  enters  the  base 
and  passes  up  through  the  standard. 
Wood,  turned  or  carved.  Is  the  most  com- 
mon material  for  the  standard  or  shaft  and 
base,  though  metal  and  reed  ware  are  used 
to  some  extent;  when  wood  or  reed  ware  is 
used  the  base  is  usually  weighted  with 
metal  to  keep  the  outfit  from  overturning 
in  case  it  is  bumped  into.  For  shades  silk 
fabric  is  now  most  common.  Parchment 
and  reed  ware  are  also  used.  The  heights 
of  floor  lamps  range  from  4 to  6 ft.  An 
upturned  reflector  for  indirect  or  semi- 
direct  lighting  is  sometimes  used  in  place 
of  the  shade  or  concealed  by  the  shade; 
a cluster  of  lamps  may  be  placed  below  the 
indirect  lighting  reflector  and  separately 


controlled  so  that  direct  or  indirect  light- 
ing or  both  may  be  obtained.  In  floor 
lamps  of  this  type  the  shade  is  open  at 
the  top  to  let  light  go  to  the  ceiling. 
Some  types  of  floor  lamps,  usually  made  of 
tubular  metal,  are  made  telescopic  for 
vertical  adjustment  and  have  the  lamp% 
socket  adjustable  in  angular  position;  a 
pear-shaped  half  shade  is  often  used  over 
the  lamp  proper.  Such  floor  lamps  are 
much  used  in  dens  and  may  have  a 
smoker’s  tray  arranged  on  the  stem.  Most 
floor  lamps  are  used  In  living  rooms,  li- 
braries, music  rooms,  etc.,  where  their 
utility  and  artistic  value  accounts  for  their 
great  popularity.  For  separate  listing  of 
bases  for  these  lsimps,  see  Bases  and  ped- 
estals, floor  lamp.  Also  see  Shades,  silk, 
cretonne,  etc. 


Manufacturers: 

Adjustable  Fixture  Co.,  The  62  Mason 
St.,  Milwaukee,  Wis. 

AJAX  ELECTRIC  SPECIALTY  CO..  1011 
Market  St.,  St.  Louis,  Mo.  “Ajax.” 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Ncwflrk  n.  J 

Art  Lamp*  Mfg.  Co.,  521  S.  Wabash  Ave., 
Chicago,  HI. 

Baetz  Bros.  Specialty  Co.,  Ltd.,  Kit- 
chener, Ont.,  Can. 

Banfleld  A Sons,  Ltd..  W.  H.,  370-86 
Pope  Ave.,  Toronto,  Ont.,  Can. 

BEARDSLEE  CHANDELIER  MFG.  CO., 
218  S.  Jefferson  St..  Chicago,  111. 

Beers  Sales  Co.,  1 Hudson  St.,  Nevf  York, 
N.  Y.  “Lyhne.”  , 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Biddle-Gaumer  Co.,  8846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Bloch  & Co..  L.  D.,  37-41  E.  18th  St., 
New  York.  N.  Y. 

Burt  Co.,  W.  T.,  New  Cumberland,  W. 
Va.  “Allendale.” 

Caldwell  A Co.,  Inc.,  Edward  F.,  36-40 
W.  16th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign.  111.  “Compolux.” 

Caswell- Runyan  Cd..  Huntington,  Ind. 

Chicago  Lamp  A Fixture  Co.,  517  W. 
Jackson  Blvd.,  Chicago.  111. 

Cincinnati  Artistic  Wrought  Iron  Works, 
2941-43  Eastern  Ave.,  Cincinnati,  Ohio. 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,'  Ont., 
Can. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Crucet  Mfg.  Co.,  292  5th  Ave.,  New  York, 
N.  Y. 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9 
W 13th  St.,  New  York.  N.  Y. 

Day  Co..  Thomas.  725  Mission  St.,  San 
Francisco,  Cal. 

Decker  Art  Studios,  M.  R..  4026  N.  Keeler 
Ave.,  Chicago,  HI. 

Eclipse  Electric  Mfg.  Co.,  Northwestern 
F'urniture  Exposition  Bldg.,  St.  Paul. 
Minn. 

Empire  Lamp  A Brass  Mfg.  Co.,  663  W. 
Washington  St.,  Chicago,  HI.  “Em- 
pire.” 

Falkenbach  Mfg.  Co.,  Inc.,  159  E.  54th 
St.,  New  York,  N.  Y.  “Woodflbre.” 

Faries  Mfg.  Co.,  Decatur,  111.  "Amron- 
lite.” 

Fibreduro,  Inc.,  396  Broadway.  New 
York,  N.  Y. 

Fine  Arts  Lamp  & Shade  Co.,  2301  Wa- 
bansie  Ave.,  Chicago,  HI. 

Fine  Arts  Product  Co.,  4311  Grand  Blvd., 
Chicago,  111.  “Voyirold.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio.  “Aladolamp.” 

Granden  Electric  Co.,  1511  Howard  St., 
Omaha,  Neb. 

Gudeman  & Co.,  30  Irving  PI.,  New  York, 
N.  Y. 

HANDEL  CO..  THE,  381  E.  Main  St., 
Meriden.  Conn.  An  excellent  assort- 
ment of  artistically  designed  hand- 
decorated silk  and  cast  overlay  floor 
lamps. — Adv. 

Hartman-Malcom  Co.,  847  N.  Troy  St., 
Chicago,  111. 

Highlands  Mfg.  Co.,  Muncie.  Ind.  “Reth- 
Flex.” 

Home  Light  Co.  of  America,  2120  Har- 
rison Ave..  New  York,  N.  Y.  (Wood.) 

Imperial  Brass  Mfg.  Co..  The.  1200  W. 
Harrison  St.,  Chicago,  III.  “Imperial.” 

International  Lamp  Mfg.  Co.,  533  S.  Wa- 
bash Ave.,  Chicago,  111. 

Kaplan,  Inc.,  1243  S.  Wabash  Ave.,  Chi- 
cago, 111.  “Quality.” 

KING  MFG.  CO..  THE,  St.  Joseph,  Mo. 
(See  display  adv.,  page  1257.) 

Kosmolite  Mfg.  Corp.,  6-7  E.  16th  St., 
New  York.  N.  Y. 

Kramerlite  Co.,  Inc.,  577  Broadway,  New 
N.  Y.  “Kramerlite.” 

Lamb  Bros.  A Greene,  Nappanee,  Ind. 
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LIGHTOLIER  CO.,  569-71  Broadway, 
New  York,  N.  Y.  “Lightolier.” 

Lindcraft  Studios,  Jamaica  Ave.,  A 125th 
St..  Richmond  Hill.  N.  Y. 

LUMINOUS  UNIT  CO.,  DIVISION  OP 
THE  ST.  LOUIS  BRASS  MFG.  CO., 
2615  Washington  Ave..  St.  Louis,  Mo. 
“Brascolite.”  (See  display  adv.,  pages 
1276.1277.) 

McFaddin  & Co.,  H.  G..  38  Warren  St., 
New  York.  N.  Y.  “Emeralite.” 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

Mercer  Lamp  & Shade  Co.,  120  Hamil- 
ton Ave.,  Trenton,  N.  J. 

Meyberg  Co.,  Leo  J.,  428  Market  St.,  San 
Francisco.  Cal. 


Midland  Wood  Turning  Co.,  2035  W.  Har- 
rison St.,  Chicago.  111. 

Miller  A Co.,  Edward,  99  Center  St., 
Meriden,  Conn.  “Miller.** 

Modern  Lamp  A Shade  Co.,  1104  S,  Wa- 
bash Ave.,  Chicago,  111. 

Moran  A MacNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
Designs  to  harmonize  with  any  setting. 
See  adv.  page  1405. — Adv. 

New  England  Brass  A Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Novelty  Lamp  & Shade  Co..  2490  E.  22nd 
St..  Cleveland.  Ohio. 

Ornamental  Wood  Turning  Co.,  3217  /W. 
Harrison  St.,  Chicago,  111. 

Parch-O-Lite  Co.,  74  E.  Roosevelt  Rd.. 
Chicago,  111. 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden.  Conn. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago.  111. 

Perfeclite  Mfg.  Co..  119  Main  St.,  Seattle. 
Wash.  “Aladolamp.” 

Pittsburgh  Damp  Brass  A Glass  Co..  607 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh, Pa.  . 

Plaut  A Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y.  “Rex-O-Lux." 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn.  “Plumwood.** 

Randall  Co.,  A.  L..  180  N.  Wabash  Ave., 
Chicago,  111. 

RATTAN  MFG.  CO.,  THE.  552  State  St., 
New  Haven  Conn.  (See  display  adv., 
page  1308.) 

Riddle  Co.,  The  Edward  N.,  27  Broadway. 
Toledo.  Ohio. 

Savoy  Mfg.  Co.,  115  E.  24th  St.,  New 
York,  N.  Y. 

Schwartz  & Bro..  S.  Robert.  729-31 
Broadway,  New  York,  N.  Y.  “Esrob- 
ert.** 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee. Mich.  “Signal. ** 

Spiro  Mfg.  Co..  The  C..  68  E.  131st  St., 
New  York,  N.  Y.  “Unlq.” 

Standard  Lamp  Mfg.  Co.,  1323  S.  Michi- 
gan Ave.,  Chicago,  111. 

Standard  Wood  Turning  Co.,  1756  W. 
Austin  Ave.,  Chicago.  111. 

Sterling  Bronze  Co.,  201  E.  12th  St..  New 
York,  N.  Y. 

Stiles  A Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  (Wood.) 

Straus-Hohenstein  Co..  132-134  W.  21st 
St.,  New  York.  N.  Y. 

Triangle  Wood  Specialty  Co..  Inc.,  3347 
W.  Madison  St..  Chicago.  111. 

Villmont  A Co..  Peter  S..  20  22nd  St., 
New  York.  N.  Y. 

Walsh  Mfg.  Co..  Owen.  525-531  W.  26th 
St.,  New  York,  N.  Y. 

Warren  A Co.,  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago.  111. 

White  Co.,  The  O.  C..  17  Hermon  St., 
Worcester,  Mass. 

Williams  Re-Lart  Lamp  Co.,  426  S. 
Throop  St..  Chicago,  111.  “Re-Lnrt.** 

Williamson  A Co.,  R.,  Washington  & 
Jefferson  Sts.,  Chicago,  111. 

Young,  Inc..  Lorin  W.,  214  E.  40th  St., 
New  York.  N.  Y. 

Ypsilanti  Reed  Furniture  Co.,  Ionia, 
Mich. 


LAMPS,  HAND,  INSPECTION,  EXTEN- 
SION AND  TROUBLE.— These  are  com- 
pact portable  lamps,  consisting  of  an  in- 
candescent lamp,  a socket  set  into  or  se- 
cured to  a handle  and  a wire  or  other 
metallic  guard  to  fit  over  the  lamp.  The 
guard  or  handle  is  often  provided  with  a 
hook  so  that  the  lamp  may  be  hung  from 
any  convenient  place  where  it  is  not  de- 
sired to  hold  it  in  the  hand.  The  handle 
is  drilled  for  an  extension  cord.  Weather- 
proof sockets  are  often  provided  and  in 
some  cases  an  enclosing  glass  globe  is  used 
to  make  a vaporproof  lamp.  The  ordinary 


open  guards  are  sometimes  provided  with 
a half  reflector  to  direct  the  light  where  it 
is  wanted  and  to  keep  it  from  the  user’s 
eyes. 

These  lamps  are  very  useful  for  in- 
spectors in  examining  machinery  or  ap- 
paratus of  various  kinds,  also  for  auto- 
mobilists,  mechanics,  electricians,  trouble 
and  repairmen,  as  they  provide  a con- 
venient and  reliable  source  of  light  wher- 
ever it  is  needed  around  an  automobile  or 
other  machine  in  a garage,  shop,  locomo- 
tive round  house,  in  a boiler  or  engine 
room,  on  shipboard,  etc.  As  extension 
lamps  they  are  especially  useful  in  that 
they  provide  ample  protection  to  the  lamps 
which  are  so  easily  broken  in  this  service 
unless  guarded. 

Manufacturers: 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO.,  Chicago,  111.  Manufacturers  of 
electric,  automotive,  and  surgical  light- 
ing specialties.  The  “Reelite”  is  a flex- 
ible electric  lighting  device  with  auto- 
matic spring  cord  reel.  It  is  furnished 
in  three  types,  drop  cord,  portable,  and 
machine  tool,  for  use  in  industrial  and 
commercial  lighting  installations.  For 
local  lighting,  or  supplementary  to  gen- 
eral lighting.  Specially 
adapted  for  use  in  machine 
shops,  foundries,  garages 
warehouses,  libraries,  etc 
The  Anderson  “Reelite” 
permits  instant  adjustment 
of  the  light  to  its  proper 
distance  from  the  area  of 
work,  providing  a more  ef- 
fective and  concentrated 
illumination.  Standard 
metal  reflectors  are  recom- 
mended for  use  with  the 
Drop  cord  type  “Reelite,’’ 
to  meet  the  requirements  of 
the  service  for  which  they 
are  intended.  The  black 
enameled  reel  case  has  a 
base  for  attaching  to  any 
3 in.  (or  4 in.  if  specified) 
outlet  box,  or  direct  to  the 
ceiling,  and  contains  1? 
feet  of  approved  portable 
cord  with  socket  attached 
The  cord  winder  is  of  the 
plural-spring  type  insuring  long  life  un- 
der most  severe  usage.  Position  of 
lamp  is  adjusted  by  raising  or  lowering 
operation,  similar  to  the  performance 
of  an  ordinary  window  curtain.  “Reel- 
ite” portable  type  is  for  use  around 
machinery,  where  proper  illumination 
is  difficult  to  obtain  through  ordinary 
fixed  lighting  units;  for  lighting  during 
the  construction  and  erection  of  such 
machinery;  and  for  automotive  repair 
work  in  garages.  With  the  portable 
“Reelite, ’’  only  the  length  of  cord  ac- 
tually required  for  the  work  in  hand  is 
unreeled,  the  remainder  being  left 
wound  on  the  drum  in  the  reel  case, 
free  from  the  possibility  of  deteriora- 
tion or  damage.  The  “Reelite’’  ma- 
chine tool  type.  Is  for  connecting  port- 
able tools  used  over  a considerable 
radius  from  the  circuit  outlet.  In  place 
of  the  hand  lamp,  is  a two-pin  plug 
connector,  which  can  be  attached  to 
any  portable  electric  tool,  such  as  a 
soldering  iron,  grinders,  drills,  ham- 
mers, fans,  laundry  irons,  etc.  As  the 
reel  Is  attached  to  the  ceiling,  the  oord 
is  always  clear  of  the  floor  and  out  of 
the  way.  See  display  advertisement 
on  page  1294. — Adv. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Fibre  handle  portable  160P 
has  removable  lamp  guard  of  hard  fibre, 
and  fibre  half  shade.  Guard  parts  are 
formed  edge- 
wise. radially 
with  the  lamp. 
The  distribu- 
tion of  light  is 
therefore  as 
free  as  with 
a n y metallic 
Benjamin  Hand  Lamp  guard.  Porce- 
lain lamp  grip 
socket  is  deeply  imbedded  in  body  of 
the  wooden  handle.  There  are  no 
exposed  metal  parts  to  cause  short 
circuits  or  grounds.  It  thus  offers  pro- 
tection alike  -to  workmen  and  electrical 
apparatus.  Takes  50-watt  lamp.  Port- 
able lamps  with  vapor  proof  globes,  for 


use  around  inflammables,  are  also  made 
by  this  company. — Adv. 

Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Chicago  Electric  Mfg.  Co..  2801-2819  S. 
Halsted  St.,  Chicago.  III.  “Handy.” 

CINCINNATI  SPECIALTY  MFG.  CO.. 
INC.,  1907-21  Powers  St..  Cincinnati, 
Ohio. 

Collins- Wagner  Mfg.  Co..  122  W.  43rd  St- 
New  York,  N.  Y. 

Crescent  Mfg.  Co..  The.  129  Reade  St.. 
New  York.  N.  Y.  “Crescent.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Cuno  Engineering  Corp..  The,  Meriden. 
Conn.  (For  automobiles.) 

Faries  Mfg.  Co.,  Decatur,  111.  “Amron- 
lite.” 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  “Liberty.” 

McGill  Mfg.  Co.,  Valparaiso,  Ind. 

Manhattan  Brass  Co.,  332  E.  28th  St- 
New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co..  Inc- 
17  Park  PI.,  New  York,  N.  Y.  “Mesco- 
lite.” 

Matthews  A Brother,  Inc.,  W.  N..  2912 
Easton  Ave.,  St.  Louis.  Mo. 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzle  Ave.,  Chicago,  111.  “Presto.” 

Morse,  Frank  W.,  289  Congress  St-  Bos- 
ton, Mass.  “Harwood.”  “Fenner.” 

Motor  Specialties  Co.,  Waltham.  Mass. 

North  American  Electric  Lamp  Co..  930 
N.  22nd  St-  St.  Louis,  Mo. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd-  Chicago,  111. 

Premier  Electric  Co-  3800-3810  Ravens- 
wood  Ave.,  Chicago.  111.  “Stickalite.” 

Rowe  Mfg.  Co.,  Henry,  Newaygo.  Mich. 

SeidW-Miner  Co-  36  E.  Lamed  St-  De- 
troit. Mich.  “S-M.” 

Sharpe  Electric  Appliance  Co.,  502-8 
Murphy  Bldg*,  Detroit.  Mich. 

Smith  Mfg.  Co..  Inc-  F.  A..  183-87  N. 
Water  St..  Rochester.  N.  Y.  “Smith.” 

Tubular  Woven  Fabric  Co..  Main  & Car- 
ver Sts-  Pawtucket.  R.  I.  “Duracord.” 


LAMPS,  INCANDESCENT,  CANDE- 
LABRA AND  MINIATURE.— These  terms 
are  applied  to  small  incandescent  lamps 
mounted  on  bases  smaller  than  the  medium 
screw,  which  is  the  most  common.  The 
candelabra  lamps  are  used  to  imitate  can- 
dles and  in  some  cases  the  bulbs  are  blown 
to  a shape  similar  to  a candle  flame.  A 
still  smaller  type  of  lamp  than  the  can- 
delabra is  the  miniature,  the  principal  use 
of  which  is  for  flashlights  operated  from 
batteries  for  special  decorative  lamps,  and 
for  special  lamps  used  by  surgeons  and 
dentists.  They  are  made  both  with  carbon 
and  tungsten  filaments  and  In  sizes  down 
to  about  V*  watt.  The  tendency  is  to  use 
tungsten -filament  lamps  for  as  many  of  the 
miniature-lamp  uses  as  possible  because  of 
their  much  higher  efficiency  and  whiter 
light,  especially  for  flashlights,  whose  bat- 
teries last  longer  than  when  the  low-efli- 
ciency  carbon  lamps  are  used.  In  can- 
delabra lamps  where  it  is  desired  to 
simulate  a candle  effect  the  carbon  lamp 
does  so  better  than  the  tungsten,  the  lat- 
ter's light  being  too  white  compared  to  that 
of  an  actual  candle. 


Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  A 
Orton  St.,  Long  Island  City,  N.  Y. 
“Eveready.” 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd-  Chicago,  111. 

Anthony  Wayne  Lamp  Co.,  1016  Sa villa 
Ave.,  Ft.  Wayne,  Ind.  “Anthony 
Wayne.” 

Bettalyte  Incandescent  Lamp  Co.,  Inc- 
366  W.  15th  St-  New  York,  N.  Y. 

Campbell  Co.,  A.  S-  161  Prescott  St-  East 
Boston,  Mass.  “Cello.” 

Canadian  .General  Electric  Co.,  Ltd-  212 
King  St-  W-  Toronto,  Ont-  Can. 

Canadian  National  Carbon  Co-  Ltd-  Hill- 
crest  Park,  Toronto,  Ont-  Can. 

Canadian  Westlnghouse  Co.,  Ltd-  San- 
ford A Myler  Sts-  Hamilton,  Ont-  Can. 

Collins-Wagner  Mfg.  Co-  122  W.  43rd 
St-  New  York,  N.  Y. 

Desmond  Incandescent  Lamp  Co.,  719-21 
Bergen  Ave.,  Jersey  City,  N.  J.  ,,Dil- 
co.” 

Diamond  Electric  Specialties  Corp.,  101  S. 
Orange  Ave-  Newark,  N.  J. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO-  Harrison,  N.  J. 
“Edison  Mazda.”  (See  display  adv. 
pages  1272-1273.) 

Electric  Glass  Co.,  606  N.  SL  Clair  SL. 
Toledo,  Ohio. 
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Paries  Mfg.  Co.,  Decatur,  111.  "Amron- 
llte." 

French  Battery  & Carbon  Co.,  Madison, 
Wis. 

Herzog  Miniature  Lamp  Co.,  W.  F.,  61 
Jackson  Ave.,  Long  Island  City,  (I.  T. 

Howard  Miniature  Lamp  Co.,  Blast 
Orange,  N.  J. 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  “International.'* 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  "Liberty." 

Miniature  Incandescent  Lamp  Corp.,  96 
8th  Ave.,  Newark,  N.  J.  "Tung-Sol." 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland,  Ohio. 
(See  display  adv.  pages  1270-1271.) 

Banner  Electric  Division,  Youngs- 
town. Ohio.  "Banner." 

Bryan-Marsh  Division,  Central  Falls, 

R.  I.;  623  S.  Wabash  Ave.,  Chicago, 
111.;  Detroit,  Mich.;  33  Union  Sq., 
W.,  New  York,  N.  Y.  "Bryan- 
Marsh." 

Buckeye  Electric  Division,  Cleveland, 
Ohio.  "Buckeye." 

Colonial  Electric  Division,  Warren, 
Ohio.  "Colonial." 

Columbia  Lamp  Division,  St.  Louis, 
Mo.  "Columbia." 

Federal  Miniature  Lamp  Division,  920 

S.  Michigan  Ave.,  Chicago,  111.;  6 E. 
39th  St.,  New  York,  N.  Y.  "Fed- 
eral." 

Fostoria  Incandescent  Lamp  Division, 
Fostoria,  Ohio.  "Fostoria." 

General  Incandescent  Lamp  Division, 
Cleveland,  Ohio.  "G.  I." 

Packard  Lamp  Division,  Warren, 
Ohio.  "Packard." 

Peerless  Brilliant  Lamp  Division, 
Warren,  Ohio.  "Peerless." 

Shelby  Lamp  Division,  Shelby,  Ohio. 
"Shelby." 

Sterling  Electric  Lamp  Division,  War- 
ren, Ohio.  "Sterling." 

Sunbeam  Incandescent  Lamp  Divi- 
sion, 600  S.  Clinton  St.,  Chicago, 
111.  "Sunbeam." 

Propp  Co.,  M.,  108  Bowery,  New  York, 
N.  Y. 

Safety  Electric  Co.,  431  S.  Dearborn  St., 
Chicago,  111. 

WESTINGHOUSE  LAMP  CO..  165  Broad- 
way, New  York,  N.  Y.  "Westlnghouse 
Mazda."  (See  display  adv.  page  1274.) 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

LAMPS,  INCANDESCENT,  CARBON. — 
Incandescent  lamps  having  filaments  of 
carbon.  Previous  to  1905  all  commercial 
Incandescent  lamp  filaments  were  of  carbon, 
but  this  has  been  very  largely  supplanted 
by  metal  filaments  of  tungsten.  The  first 
successful  carbon  filament  was  produced 
by  Edison  from  strips  of  bamboo  in  1879. 
Edison  and  Swan  were  both  very  active  in 
this  line.  The  manufacture  of  carbon  lamps 
increased  very  rapidly  from  that  time  on 
and  as  different  methods  of  producing  the 
filaments  became  known,  the  lamps  became 
more  uniform  and  reliable. 

The  method  used  in  preparing  the  fila- 
ment is  to  prepare  cellulose,  a compound 
rich  in  carbon,  by  treating  absorbent  cotton 
with  zinc  chloride  to  form  a gelatine- like 
mass.  This  material  is  then  "squirted"  or 
forced  through  steel  dies  into  alcohol,  where 
it  hardens.  The  filament  is  then  dried,  cut 
to  the  desired  lengths  and  wound  on  forms 
to  be  carbonized  by  heating  to  a high  tem- 
perature away  from  air.  Various  methods 
of  subsequently  treating  the  carbon  fila- 
ment have  been  devised,  the  so-called 
metallized -filament  or  Gem  lamps  being  the 
best  known,  although  no  longer  made  on  a 
commercial  scale. 

Carbon-filament  lamps  have  very  largely 
been  replaced  by  the  tungsten-filament 
lamps  as  their  efficiency  is  poor  in  com- 
parison. Their  commercially  rated  effi- 
ciency is  usually  3.5  watts  per  candlepower. 
Carbon  lamps  are  made  mostly  for  110  to 
125  volts  in  sizes  from  8 to  50  cp.;  for  220 
to  260  volts  they  range  from  16  to  about  60 
cp.  They  are  also  made  for  use  on  battery 
circuits  of  1 to  24  volts  ranging  In  size  from 
the  miniature  lamps  for  pocket  flashlights 
to  various  larger  lamps  for  special  pur- 
poses. For  almost  every  purpose  it  is  now 
possible  to  make  tungsten  lamps  of  an  effi- 
ciency of  3 to  7 times  as  high,  consequently 
the  use  of  carbon  lamps  is  decreasing  in 
importance  in  relation  to  the  total  number 
of  incandescent  lamps  now  produced  and 
used. 

One  of  the  principal  uses  for  which  car- 
bon lamps  are  still  employed  is  in  places 
where  there  is  very  violent  vibration,  also 


where  lamps  are  subject  to  very  rough 
usage. 

Manufacturers: 

Ablett  Co.,  Charles  R.,  199  Fulton  St., 
New  York,  N.  Y. 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind.  "Anthony 
Wayne." 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St..  New  York,  N.  Y. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
Consolidated  Electric  Lamp  Co.,  Danvers, 
Mass.  "Champion." 

Danvers  Lamp  Co.,  Danvers,  Mass. 
EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  (See 
display  adv.  pages  1272-1273.) 

General  Illuminating  Co.,  6317-6321  21st 
Ave.,  Brooklyn,  N.  Y.  "Gieo." 

Howland  Mfg.  Co.,  ^Tie,  60  Franklin 
St.,  Malden,  Mass.  'Mor-Lite,"  "How- 
Co." 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "International." 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York.  N.  Y.  "Liberty." 
NATIONAL.  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Zokul  Electric 
Lamp  Division,  Cleveland,  Ohio. 
National  Specialties  Co.,  Inc.,  54  W.  La- 
Fayette  Blvd.,  Detroit,  Mich. 

North  American  Electric  Lamp  Co.,  930 
N.  22nd  St.,  St.  Louis,  Mo.  "Nalco." 
Novelty  Incandescent  Lamp  Co.,  Empo- 
rium, Pa.  "Nilco." 

Rooney  Lamp  Co.,  F.  J.,  Hoboken,  N.  J. 
Safety  Electric  Co.,  431  S.  Dearborn  St., 
Chicago,  111. 

Security  Electric  Lamp  Co.,  134  S.  Clin- 
ton St.,  Chicago,  111. 

SUNLIGHT  ELECTRICAL  MFG.  CO., 
THE,  523  Dana  Ave.,  Warren,  Ohio. 
"Sunlight." 

LAMPS,  INCANDESCENT,  DECORA- 
TIVE  AND  TREE. — Miniature  incandescent 
lamps  used  for  Christmas  tree  decoration 
in  place  of  candles  or  for  other  decorative 
purposes.  They  are  generally  fitted  with 
miniature  screw  bases  or  in  some  cases 
candelabra  bases.  They  are  made  for  use 
on  110-volt  circuits  or  for  lower  voltages 
to  be  connected  in  series,  as  for  Christmas 
tree  decoration,  in  which  case  eight  lamps 
in  series  constitute  a standard  set.  A 
great  many  forms  of  bulbs  and  colors  are 
used.  The  simplest  are  merely  pear-shaped 
lamps  of  different  colors,  but  others  are 
made  to  resemble  various  fruits,  nuts, 
flowers,  birds,  animals,  fish,  Santa  Claus 
and  other  figures  popular  with  children. 
Electric  tree  lamps  give  not  only  a greater 
variety  and  more  pleasing  effect  to  the 
Christmas  tree  illumination,  but  eliminate 
the  serious  fire  hazard  of  open  candles  that 
has  given  a tragic  end  to  many  holiday 
celebrations.  Other  decorative  lamps  are 
used  for  giving  a pleasing  effect  to  statu- 
ettes, floral  sets,  miniature  fountains,  and 
other  decorative  specialties. 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  A 
Orton  St.,  Long  Island  City,  N.  Y. 
"Eveready." 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind.  "Anthony 
Wayne." 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St..  New  York,  N.  Y. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Diamond  Electric  Specialties  Corp.,  101 
S.  Orange  Ave.,  Newark,  N.  J. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.  N.  J.  "Edi- 
son Mazda."  (See  display  adv.  pages 
1272-1273.) 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

Herzog  Miniature  Lamp  Co.,  W.  F.,  51 
Jackson  Ave..  Long  Island  City,  N.  Y. 
International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "International." 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  "Liberty." 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland,  Ohio. 
(See  display  adv.  pages  1270-1271.) 
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Banner  Electric  Division,  Youngs- 
town, Ohio.  “Banner." 

Bryan-Marsh  Division,  Central  Falls, 
R.  I.;  623  S.  Wabash  Ave.,  Chicago, 
111.;  Detroit,  Mich.;  33  Union  Sq., 

, W.,  New  York,  N.  Y.  "Bryan- 
Marsh." 

Buckeye  Electric  Division,  Cleveland, 
Ohio.  "Buckeye." 

Colonial  Electric  Division,  Warren, 
Ohio.  "Colonial." 

Columbia  Lamp  Division,  St.  Louis, 
Mo.  "Columbia." 

Fostoria  Incandescent  Lamp  Division, 
Fostoria,  Ohio.  "Fostoria." 

General  Incandescent  Lamp  Division, 
Cleveland,  Ohio.  “G.  I." 

Packard  Lamp  Division,  Warren, 
Ohio.  "Packard." 

Peerless  Brilliant  Lamp  Division, 
Warren,  Ohio.  "Peerless." 

Shelby  Lamp  Division.  Shelby,  Ohio. 
"Shelby." 

Sterling  Electric  Lamp  Division, 
Warren,  Ohio.  "Sterling." 

Sunbeam  Incandescent  Lamp  Divi- 
sion, 500  S.  Clinton  St.,  Chicago,  BL 
* "Sunbeam." 

Owl  Flashlight  Co.,  Inc.,  The,  102  Frank- 
lin St.,  New  York,  N.  Y.  "Owl." 

Propp  Co.,  M.,  108  Bowery,  New  York, 
N.  Y. 

Safety  Electric  Co.,  431  S.  Dearborn  St., 
.Chicago,  111. 

WESTINGHOUSE  LAMP  CO..  165  Broad- 
way, New  York,  N.  Y.  "Westinghouse 
Mazda."  (See  display  adv.  page  1274.) 
LAMPS,  INCANDESCENT,  DOUBLE- 
FILAMENT OR  f\pQU  LATINO.— Lamps 
from  which  two  or  more  different  inten- 
sities of  light  may  be  obtained  by  switch- 
ing on  different  filaments  contained  in  the 
same  bulb.  A common  form  is  to  have  one 
filament  of  very  low  candlepower  and  an- 
other of  the  candlepower  corresponding  to 
that  kind  of  lamp  as  ordinarily  used.  They 
are  not  made  in  large  sizes,  not  over  40 
watts  as  a rule,  and  the  low-intensity  fila- 
ment may  be  anywhere  from  % to  5 watts. 
Two  oords  hang  from  the  lamp  base  to  per- 
mit sliding  a contact  from  one  filament 
terminal  to  the  other.  These  lamps  are 
of  special  value  as  all-night  lamps  in  hall- 
ways, bathrooms,  bedrooms,  etc.,  where  it 
is  desired  to  have  a small  light  to  find 
one's  way  about  without  bumping  into 
chairs  or  other  obstructions. 

Manufacturers; 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind.  "Anthony 
Wayne." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "Internatiopal." 

Liberty  Appliance  Corp.,  249  E.  43rd 
St.,  New  York.  N.  Y.  "Liberty." 
Miniature  Incandescent  Lamp  Corp.,  95 
8th  Ave.,  Newark,  N.  J.  (Miniature.) 
"Tulite." 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Economical 
Electric  Lamp  Division,  25  W.  Broad- 
way, New  York,  N.  Y.  "Hylo." 

Propp  Co.,  M.,  108  Bowery,  New  York, 
N.  Y. 

Safety  Electric  Co.,  431  S.  Dearborn  St., 
Chicago,  111. 

Whitelite  Electric  Co.,  368-70  Broome  St., 
New  York,  N.  Y.  "Dualite." 

LAMPS,  INCANDESCENT,  MAZDA.— 
This  is  an  extensive  line  of  metal-filament 
lamps  made  by  a group  of  manufacturers 
licensed  under  the  basic  patents  cohering 
these  lamps  and  co-operating  In  the  re- 
search that  has  led  to  their  development 
and  that  is  being  continued  for  their  fur- 
ther improvement.  These  lamps  are  pro- 
duced and  sold  under  the  trade-mark 
"Mazda." 

Manufacturers: 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.  N.  J. 
NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Nela  Park. 
Cleveland,  Ohio. 

WESTINGHOUSE  LAMP  CO.,  165  Broad- 
way, New  York,  N.  Y. 

District  offices  and  warehouses  of  all 
these  manufacturers  in  principal  cities 
through  the  country. 

Research  for  the  Benefit  of  Man. — The 
trade-mark  Mazda  is  the  mark  of  a 
Research  Service — a service  dedicated 
to  the  perfection  of  incandescent  elec- 
tric lamps  that  man  may  be  happier  in 
his  work,  his  play,  his  rest.  Mazda 
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Service,  although  centered  In  the  Maz- 
da Research  Laboratories,  is  really 
world-wide.  Practical  scientists  and 
investigators  throughout  the  world 
communicate  with  the  Research  Lab- 
oratories constantly.  When  a new 
discovery  is  made  that  improves  the 
quality  of  Mazda  lamps — and  makes 
them  more  economical  for  the  users  of 
artificial  light — that  information  is  fur- 
nished through  these  Research  Lab- 
oratories to  all  manufacturers  of  Mazda 
lamps.  Likewise,  the  findings  of  any 
Mazda  lamp  factory  are  sent  to  the 
Research  Laboratories  where  this  new 
information  is  made  commercially  prac- 
tical and  sent  on  to  all  Mazda  lamp 
factories.  This  world-wide  research 
service  benefits  all  Mazda  lamp  manu- 
facturers and,  in  turn,  all  users  of 
Mazda  incandescent  lamps.  The  highly 
efficient  incandescent  lamps  in  use  to- 
day are  products  of  Mazda  Research, 
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This  Service  perfected  the  vacuum 
tungsten  lamp,  three  times  as  efficient 
as  the  carbon  lamp.  Later  the  im- 
proved and  more  efficient  gas-filled 
lamp  came  from  Mazda  Research. 
Other  improvements  in  incandescent 
lamps  may  be  expected  year  after  year, 
for  this  world -wide  research  service 
works  constantly  in  search  of  methods 
to  make  better  incandescent  lamps. 
Even  until  the  perfect  lamp  is  invented. 
Mazda  Research  will  continue  to  servo 
and  to  furnish  its  new-found  knowledge 
to  all  the  manufacturers  of  Mazda 
lamps.  Tomorrow  as  well  as  today,  the 
name  Mazda  etched  on  an  incandescent 
lahip  will  mean  that  that  lamp  is  the 
most  efficient  that  science  and  industry, 
working  hand  in  hand,  has  yet  pro- 
duced. For  that  is  the  big  purpose  of 
Mazda  Research — to  connect  the  manu- 
facturers of  Mazda  lamps  with  the 
research  workers  in  light,  that  the  one 
may  employ  the  findings  of  the  other 
to  make  better  and  better  lamps  to 
light  the  ways  of  men. 

Shapes,  Sizes  and  Types  of  Mazda 
Lamps. — The  principal  shapes  and  sizes 
of  Mazda  lamps  are  designated  by  let- 
ters and  numbers.  The  letter  S indi- 
cates a lamp  whose  sides  are  straight. 
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The  letter  G when  applied  to  a Mazda 
lamp  means  that  the. lamp  is  round  or 
globular  in  shape.  Pear-shaped  lamps 
are  abbreviated  by  the  letters  PS.  And 
the  letter  T when  used  to  designate  a 
Mazda  lamp  stands  for  tubular.  These 
four  shapes  comprise  the  principal 
makes  of  large  lamps.  The  S-ll  lamp 
is  an  automobile  lamp  and  the  FE-3% 
is  a flashlight  lamp,  FE  indicating  flat- 
end.  The  numerals  that  go  with  these 
shape  initials  indicate  the  greatest 
diameter  of  the  lamp  in  eights  of  an 
inch.  For  example,  S-19  refers  to  a 
lamp  whose  side  is  straight  and  whose 
greatest  diameter  is  19  eights  of  an 
inch,  or  2%  inches.  Miniature  Mazda 
lamps  are  regularly  identified  by  “Maz- 
da Numbers,”  each  lamp  of  particular 


size  and  rating  having  its  own  distinc- 
tive “Mazda  Number.”  This  system  of 
identification  makes  for  greater  ease  in 
merchandising  between  manufacturer, 
distributor  and  retailer. 

Then  Mazda  lamps  are  made  In  many 
different  wattages,  the  watt  being  the 
“rate  of  working.”  It  requires  746 
watts  to  equal  one  horsepower.  A 750- 
watt  Mazda  lamp  therefore  consumes 
practically  one  horsepower.  Mazda 
lamps  are  made  in  many  different  wat- 
tage sizes  from  the  10-watt  to  the  1000- 
watt  lamp,  a range  of  100  to  1.  The 
tiny  miniature  lamps  further  increase 
this  range  to  2000  to  1.  This  range  in 
Mazda  lamp  wattages  enables  the  user 
of  lamps  to  secure  the  most  economical 
lamp  for  every  lighting  use.  Mazda 
lamps  are  made  in  two  general  types. 
The  Mazda  B lamp  is  a vacuum  lamp, 
the  Mazda  C lamp  is  filled  with  an 
inert  gas.  In  the  vacuum  types  the 
heat  radiation  is  slight,  but  the  incan- 
descent filament  in  the  larger  sizes, 
when  heated  to  extreme  incandescence, 
evaporates  comparatively  rapidly  and 
deposits  on  the  side  of  the  globe.  To 
overcome  this,  the  larger  lamps  (Mazda 
C lamps)  are  now  made  in  the  gas- 
filled  type  and  the  filament  is  colled 
to  cut  down  the  surface  exposed  to  the 
gas.  The  smaller  sizes  (Mazda  B 
lamps)  are  vacuum  type  and  burn  at 
lower  temperatures  where  the  heat  of 
incandescence  does  not  deteriorate  the 
filament  too  rapidly. 
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Mazda  Lamps  for  Every  Use. — In  in- 
dustry Mazda  lamps  increase  produc- 
tion and  decrease  the  unit  cost,  pre- 
vent accidents,  improve  sanitary  condi- 
tions and  better  the  morale  of  the 
workers.  Experience  and  observation 
have  shown  that  good  lighting  is  the 
factory  manager's  best  investment. 
Sturdy  mill-type  Mazda  lamps  in  in- 
dustry will  stand  the  severest  jars  and 
vibrations  and  give  three  times  as  much 
light  for  the  same  current  cost  as  do 
the  old  carbon  lamps.  Merchants  know 
that  people  like  to  trade  in  a well- 
lighted  store.  That’s  why  so  many 
thousands  of  Mazda  lamps  are  used  for 
store  lighting.  Customers  are  able  to 
recognize  the  quality  in  goods  when 
Mazda  lamps  illuminate  the  counters 
and  shelves.  And  Daylight  Mazda 
lamps  give  goods  their  natural  colors 
even  after  darkness  falls.  And  in  the 
home  Mazda  lamps  give  cheerful  light 
to  make  the  home  what  it  should  be — 
a place  of  laughter,  happiness  and 
cheer.  The  glareless  White  Mazda  lamp 
(PS-20,  illustrated  at  left)  is  ideal  for 
home  lighting.  And  plenty  of  home 
light  from  Mazda  lamps  conserves  hu- 
man eyesight.  On  the  farm — the 
greatest  of  all  the  industries — Mazda 
lamps  light  the  kitchen  and  the  parlor 
where  the  farmer  and  his  family  work, 
play  and  relax  at  night.  In  the  barn 
and  out-buildings,  Mazda  lamps  in- 
crease the  hours  of  work.  The  day  of 
drudgery  on  the  farm  passed  with  the 
invention  of  farm  lighting  plants  and 
the  perfection  of  Mazda  lamps.  Motor 
cars  glide  down  silent  roads  behind  the 
piercing  gleam  of  Mazda  automobile 
lamps.  Millions  of  flashlights  cast  the 
rays  from  a Mazda  flashlight  lamp  into 
dark  crooks  and  corners  nightly.  In 
fact  there  is  a Mazda  lamp  for  every 
lighting  need,  from  the  lamp,  as  tiny 
as  a grain  of  wheat,  used  in  surgery, 
to  the  1.000-watt  mogul  for  motion- 
picture  projection  or  the  special  photo- 
graphic lamp  which  makes  the  photog- 
rapher independent  of  skylights  and 
uncertain  weather  conditions. 

Service  to  Users  of  Lamps. — The  manu- 
facturers of  Mazda  lamps  are  not  con- 
tent merely  to  sell  lamps  or  even  light — 
but  they  are  making  every  effort  to 
sell  illumination,  which  is  good  lighting 


properly  directed.  To  that  end  each 
Mazda  lamp  manufacturer  maintains  a 
competent  and  complete  engineering 
department  with  illuminating  engineers 
whose  advice  and  service  are  available 
to  all  who  sell,  purchase  or  use  their 
Mazda  lamps.  These  specialists  are  not 
desk  theorists,  but  practical  lighting 
experts  with  field  experience  on  thou- 
sands of  actual  installations  covering 
every  phase  and  field  of  illumination. 
They  are  prepared  to  furnish,  from 
their  practical  experience,  recommenda- 
tions, layouts  and  other  advice  on  the 
proper  lamps,  the  most  modern  and 
efficient  lighting  systems,  and  the  best 
methods  of  installation  and  mainte- 
nance for  factories,  stores,  homes  and, 
in  short,  wherever  artificial  light  is 
needed  or  used.  Also  see  display  ad- 
vertising pages  1270  to  1274. — Adv. 

LAMPS.  INCANDESCENT,  PROJECT- 
ING.— Lamps  of  a type  used  in  stereopti- 
cons  and  motion-picture  machines,  having 
the  filaments  concentrated  into  a very 
small  space  to  suit  them  for  use  in  the 
optical  system  of  the  projecting  apparatus. 
Concentrated-filament  lamps  used  in  flood- 
light projectors  with  parabolic  or  approxi- 
mately parabolic  reflectors  are  also  some- 
times called  projecting  lamps.  These 
lamps  are  nearly  always  of  the  gas-filled 
type.  For  motion-picture  projection  and 
stereopticon  machines  they  are  made  to 
operate  at  a very  high  temperature,  the 
life  of  the  lamp  being  sacrificed  purposely 
to  obtain  a whiter  light.  They  ore  made 
to  operate  at  standard  voltages  in  small 
sizes  but  for  the  large  size  machines,  a 
lamp  operating  on  a high  current  and  low 
voltage  similar  to  a series  street  lamp  ia 
used. 


Manufacturers: 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St..  New  York,  N.  Y. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont..  Can. 
EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.  N.  J. 
“Edison  Mazda."  (See  display  adv., 
pages  1272-1273.) 

Hindle,  Charles  F.,  45  Spring  St.,  Ossin- 
ing. N.  Y.  “American.” 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bcrgenline  Ave.,  Union 
Hill.  N.  J.  “International.” 

Liberty  Appliance  Corp..  249  E.  43rd  St., 
New  York,  N.  Y.  “Liberty.” 
NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland. 
Ohio.  (See  display  adv.,  pages  1270- 

12Banner  Electric  Division,  Youngs- 
town. Ohio.  “Banner.” 

Bryan -Marsh  Division.  Central  Falls, 
R.  I.;  623  Wabash  Ave.,  Chi- 

cago. 111.;  Detroit.  Mich.;  33  Union 
Sq.,  W„  New  York.  N.  Y.:  “Bryan- 
Marsh.” 

Buckeve  Electric  Division.  Cleve- 
land. Ohio.  “Buckeye.” 

Colonial  Electric  Division,  Warren. 
Ohio.  “Colonial.” 

Columbia  Lamp  Division,  St.  Louis, 
Mo.  “Columbia.” 

Fostoria  Incandescent  Lamp  Divi- 
sion. Fostoria,  Ohio.  “Fostoria.” 
General  Incandescent  Lamp  Divi- 
sion. Cleveland,  Ohio.  “G.  I.” 
Packard  Lamp  Division,  Warren. 
Ohio.  “Packard.” 

Peerless  Brilliant  Lamp  Division, 
Warren,  Ohio.  “Peerless.” 

Shelby  Lamp  Division,  Shelby.  Ohio. 
“Shelby.” 

Sterling’  Electric  Lamp  Division. 

Warren,  Ohio.  “Sterling.” 

Sunbeam  Incandescent  Lamp  Divi- 
sion. 500  S.  Clinton  St.,  Chicago. 
111.  “Sunbeam.” 

WESTINGHOUSE  LAMB  CO.,  165 
Broadway.  New  York.  N.  Y.  “West- 
inghouse  Mazda.”  (See  display  adv., 
page  1274.) 

LAMPS.  INCANDESCENT.  RENEWED. 

—Incandescent  lamps  in  which  new  fila- 
ments have  been  placed  in  old  bulbs.  This 
practice  has  developed  into  a special 
branch  of  the  lamp  industry  and  affords 
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lamps  or  to  central  stations  providing  a 
lamp-renewal  service  for  their  customers. 
The  old  bases,  ^lament  supports  and  in 
most  cases  bulbs  of  the  lamps  are  used 
over  again,  a new  filament  being  inserted 
in  place  of  the  one  burned  out  or  broken. 

Manufacturers: 

Anchor  Electric  Co.,  657  W.  Jackson 
Blvd.,  Chicago,  111. 

French  Battery  & Carbon  Co.,  Madison, 
Wis. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 

. New  York,  N.  Y.  "Liberty.,, 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Boston — Econ- 
omy Lamp  Division,  Providence,  R.  I. 

North  American  Electric  Lamp  Co.,  930 
N.  22nd  St.,  St.  Louip,  Mo. 

Re-New  Lamp  Co.,  Malden,  Mass.  “Mal- 
den." 

Turnbull  Electric  Mfg.  Co.,  Inc.,  1237 
Atlantic  Ave.*  Brooklyn,  N.  Y. 

V.  & D.  Electric  CO.,  The,  335  S.  Center 
St.,  Franklin,  Ohio.  "Ring-O-Lite." 

LAMPS,  INCANDESCENT,  SIGN.— For 
the  majority  of  electric  signs  no  special 
type  of  incandescent  lamp  is  now  re- 
quired, standard  medium-based  lamps  be- 
ing the  most  generally  used.  At  the  pres- 
ent time  the  16-watt  tungsten  lamp  is 
the  most  popular  for  sign  use.  Before 
the  drawn-wire  tungsten  lamps  were  de- 
veloped it  was  Impossible  to  make  small 
tungsten  lamps  of  standard  voltage. 
Therefore  it  was  quite  common  to  use  spe- 
cial low- voltage  sign  lamps  with  a special 
sign  lighting  transformer;  these  are  now 
seldom  required,  although  still  used  to  a 
limited  extent.  Special  sign  lamps  are 
used  in  miniature  letter  signs  in  which 
they  are  shaped  to  the  form  of  the  various 
letters. 


SMITH-HECHT  CQ.,  Century  Bldg., 
Indianapolis,  Ind. 

WESTINGHOUSE  LAMP  CO..  165 
Broadway,  New  York,  N.  Y.  "West- 
inghouse  Mazda."  (See  display  adv., 
page  1274.) 

LAMPS,  INCANDESCENT,  STREET 
SERIES. — Lamps  made  to  burn  on  a con- 
stant current  in  a street-lighting  circuit 
in  which  the  lamps  are  all  placed  in  a 
series  circuit,  one  after  the  other.  The 
common  standard  current  values  for  such 
circuits  are  4 and  6.6  amperes,  with  a con- 
siderable number  of  5.6  and  7.6  amperes, 
and  a smaller  number  of  10,  16  and  20  am- 
peres on  transformers  or  compensators. 
Such  series  lamps  have  short  heavy  fila- 
ments and  are  rugged,  long-lived  lamps. 
They  are  almost  always  of  the  gas-filled 
tungsten  type  and  operate  at  high  effi- 
ciencies, about  1.1  to  0.65  watt  per  candle- 
power,  the  largest  lamps  having  the  best 
efficiencies.  They  are  usually  made  in 
standard  ratings  from  650  watts  (1000  cp.) 
to  about  36  watts  (32  cp.),  but  larger 
lamps  to  1600  watts  (20  amp.,  2600  cp.) 
and  smaller  ones  to  25  cp.  are  made  spe- 
cial. The  high-current  lamps  nearly  al- 
ways have  the  compensator  or  series  trans- 
former on  or  near  the  lamp  post  or  pole 
and  only  the  low- voltage  circuit  is  con- 
nected to  the  lamp# 

Series  incandescent  lamps  were  used  first 
in  small  towns  and  in  residence  districts 
of  some  cities  for  which  arc  lamps  proved 
to  be  too  large  on  account  of  numerous 
trees.  Since  tungsten  lamps  have  been 
perfected  in  so  many  sizes,  they  have  re- 
placed most  arc  lamps  for  street  lighting 
in  both  large  cities  and  small  towns  and 
on  all  kinds  of  streets. 

Manufacturers: 


Manufacturers: 


Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind.  "Anthony 
Wavne." 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  16th  St.,  New  York,  N.  Y. 

Betz  Co..  Frank  S.,  Hoffman  SL,  Ham- 
mond, Ind. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton.  Ont.. 
Can. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  "Edi- 
son Mazda."  (See  display  adv.,  pages 
1272-1273  ) 

Electrical  Products  Corp.,  1128-34  W.  16th 
St.,  Los  Angeles,  Cal. 

Hygrade  Lamp  Co.,  60  Boston  St.,  Salem. 
Mass.  "Hygrade." 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv..  page  1251.) 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill. 
N.  J.  "International." 

Liberty  Appliance  Corp.,  249  E.  43rd  St.. 
New  York,  N.  Y.  "Liberty." 


NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland, 
Ohio.  (See  display  adv.,  pages  1270- 
1271.) 

Banner  Electric  Division,  Youngs- 
town, Ohio.  "Banner." 

Bryan-Marsh  Division,  Central  Falls, 
R.  I.;  623  S.  Wabash  Ave.,  Chi- 
cago, 111.;  Detroit,  Mich.;  33  Union 
Sq.,  W.,  New  York,  City.  "Bryan- 

• Marsh." 

Buckeye  Electric  Division,  Cleve- 
land, Ohio.  "Buckeye." 

Colonial  Electric  Division,"  Warren, 
Ohio.  "Colonial." 

Columbia  Lamp  Division,  St.  Louis, 
Mo.  "Columbia." 

Fostoria  Incandescent  Lamp  Divi- 
sion, Fostoria.  Ohio.  "Fostoria." 

General  Incandescent  Lamp  Divi- 
sion, Cleveland,  Ohio.  "G.  I." 

Packard  Lamp  Division,  Warren, 
Ohio.  "Packard." 

Peerless  Brilliant  Lamp  Division, 
Warren,  Ohio.  "Peerless." 

Shelby  Lamp  Division,  Shelby.  Ohio. 
"Shelby." 

Sterling  Electric  Lamp  Division, 
Warren,  Ohio.  "Sterling." 

Sunbeam  Incandescent  Lamp  Divi- 
sion, 500  S.  Clinton  St.,  Chicago, 
111.'  "Sunbeam." 

National  Specialties  Co.,  Inc.,  54  W.  La 
Fayette  Blvd.,  Detroit.  Mich. 

North  American  Electric  Lamp  Co.,  930 
N.  22nd  St..  St.  Louis,  Mo. 

Safety  Electric  Co..  431  S.  Dearborn  St., 
Chicago,  HI. 


Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St..  New  York,  N.  Y. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  Street,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton.  Ont.,  Can. 

Continental  Lamp  Works.,  Inc.,  532-46 
W.  22nd  St..  New  York,  N;  Y.  "Conti- 
nental." 

EDISON  DAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison,  N.  J.  "Edi- 
son Mazda."  (See  display  adv.,  pages 
1272-1273.) 

Hygrade  Lamp  Co.,  60  Boston  St.,  Salem, 
Mass.  "Hygrade." 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.,  page  1251.) 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  "International." 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  "Liberty." 

National  Specialties  Co.,  Inc.,  54  W.  La 
Fayette  Blvd.,  Detroit,  Mich. 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  Cleveland, 
Ohio.  (See  display  adv.,  pages  1270- 
1271.) 

Banner  Electric  Division,  Youngs- 
town, Ohio.  "Banner." 

Bryan-Marsh  Division,  Central  Falls, 
R.  I.  ; 623  S.  Wabash  Ave.,  Chi-N 
cago.  111.;  Detroit,  Mich.;  33  Union 
Sq..  W..  New  York.  N.  Y..  "Bryan- 
Marsh." 

Buckeye  Electric  Division.  Cleveland* 
Ohio.  "Buckeye." 

Colonial  Electric  Division.  Warren.  ! 
Ohio.  "Colonial." 


vuiumuia  JUttmp  i-MVISlon,  8t.  JU)UtS. 

Mo.  "Columbia." 

Fostoria  Incandescent  Lamp  Divi- 
sion. Fostoria.  Ohio.  "Fbstorla." 
General  Incandescent  Lamp  Division. 

Cleveland,  Ohio.  "G.  I." 

Packard  Lamp  Division.  Warren. 
Ohio.  "Packard." 

Peerless  Brilliant  Lamp  Division. 

Warren,  Ohio.  "Peerless." 
Sh.?J£y,.La.mp  Division,  Shelby,  Ohio. 
Shelby. 

Sterling  Electric  Lamp  Division. 

Warren.  Ohio.  "Sterling.” 
Sunbeam  Incandescent  Lamp  Divi- 
j},on-  .F<?0  £?•  Clinton  St..  Chicago. 
111.  "Sunbeam." 

chicanin'0  Co”  431  s‘  Dearborn  st.. 
Save  Electric  Corp.,  220-254  36th  St., 
.Brooklyn,  N.  Y.  "Save." 
WESTINGHOUSE  LAMP  CO..  165 
Broadway,  New  York.  N.  Y.  "West- 
inghouse Mazda."  (See  display  adv.. 
page  1274.) 

. incandescent,  tanta- 

lum.— Lamps  having  filaments  of  the 
metal  tantalum.  These  lamps  were  the 
first  metallic-filament  lamps  made  and 


were  developed  and  used  to  a limited  ex- 
tent between  the  years  1905  and  1908.  The 
superior  efficiency  of  the  tungsten  lamp 
prevented  further  use.  On  account  of  the 
low  specific  resistance  of  tantalum  it  was 
necessary  to  use  a long  slender  filament, 
which  was  arranged  in  a series  of  loops 
and  necessitated  special  means  of  sup- 
port. Its  life  was  rather  uncertain  when 
used  on  a-c.  circuits,  but  more  satisfac- 
tory for  d-c.  service.  Tantalum  lamps 
are  no  longer  manufactured  for  commer- 
cial use  in  this  country,  although  they 
are  still  used  somewhat  aboad. 


STEN,  GAS  FILLED. — Incandescent  lamps 
having  filaments  of  the  metal  tungsten 
and  having  the  bulbs  filled  with  an  inert 
gas,  such  as  nitrogen  or  argon.  As  the 
gas  contains  no  oxygen,  the  filament  can- 
not burn.  Owing  to  the  pressure  of  the 
gas  the  filament  does  not  disintegrate  as 
rapidly  as  in  a vacuum.  Partly  offsetth.g 
this  is  the  fact  that  the  gas  conducts 
away  considerable  heat  from  the  Alarm  nt. 
To  reduce  this  effect,  the  filaments  of  gas- 
fllled  lamps  are  wound  in  compact  spirals 
so  that  the  cooling  effect  of  the  gas  is  at 
a minimum.  In  small  sizes  of  lamps, 
below  50  watts,  the  cooling  effect  of  the 
gas  more  than  offsets  the  other  advan- 
ces. Between  60  and  100  watts  both  gas- 
‘“P  and  vacuum  bulbs  are  used.  For 
100  watts  and  over  the  tungsten  gas-filled 
lamps  are  the  most  economical. 

Gas- filled  tungsten  lamps  were  developed 
in  1913.  Under  many  conditions  they  show 
an  efficiency  much  higher  than  that  of 
their  vacuum  predecessors.  This  Is  due 
to  the  fact  that  it  is  possible  to  operate 
the  filament  at  a temperature  much 
nearer  its  melting  point  than  was  possible 
before.  The  efficiency  obtained  in  lamps  of 
this  type  in  the  larger  sizes  is  0.7  to  0.6 
watt  per  candlepower,  more  than  five 
times  as  efficient  as  the  ordinary  carbon 
lamp.  Gas- filled  lamps  are  made  in  vari- 
ous types  for  different  purposes,  such  as 
office  and  industrial  lighting,  street  light- 
ing, flood  lighting,  motion-picture  projec- 
tion, photography  and  other  classes  of 
They  r*n&  ^ wattages  from  50 
to  1000  for  multiple  circuits  ana  from  about 
35  to  1500  for  series  circuits.  Their  light 
is  much  whiter  than  that  from  other  in- 
candescent lamps,  excepting  those  with 
special  blue  glass  bulbs. 


Manufacturers: 

Ablett  Co.,  Charles  R.,  199  Fulton  St..  - 
New  York,  N.  Y. 

Acme  Lamp  Works,  65  Cambridge  Ave., 
Jersey  City,  N.  J.  "Alwo." 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City.  N.  J. 

Anthony  Wayne  Damp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind.  "Anthony 
Wayne." 

Apex  Electrical  Specialty  Co.,  79  Orange 
St.,  Newark,  N.  J. 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St..  New  York,  N.  Y. 
"Factory  Special,"  “Bettalyte,"  "G. 
M." 

Blue  Bird  Lamp  Co.,  45  E.  17th  St.,  New 
York,  N.  Y.  ‘‘Blue  Bird." 

Brite  Lite  Lamp  Mfg.  Co.,  Inc.,  214  Ox- 
ford St.,  Providence,  R.  I.  "Marvel." 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Haniilton,  Ont., 
Can. 

Consolidated  Electric  Lamp  Co.,  Dan- 
vers, Mass.  "Champion." 

Continental  Lamp  Works,  Inc.,  532-40 
W.  22nd  St.,  New  York,  N.  Y.  "Con- 
tinental." 

Danvers  Lamp  Co.,  Danvers,  Mass. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  "Edi- 
son Mazda."  (See  display  adv.  pages 
1272-1273.) 

Electric  Lamp  & Products  Co.,  512-514 
Paterson  Plankroad,  Jersey  City,  N.  J. 
"Lyhtan." 

First  Co..  B.,  170-172  W.  Broadway, 

New  York,  N.  Y.  "First." 

Friedlander,  Inc.,  Oscar  O.,  40  Murray 
St.,  New  York.  N.  Y.  "Fredro." 

General  Illuminating  Co.,  5317-5321  21st 
Ave.,  Brooklyn,  N:  Y.  "Gico." 

Howland  Mfg.  Co.,  60  Franklin  St.,  Mal- 
den, Mass.  "Mor-Lite,"  "How-Co." 

Hygrade  Lamp  Co.,  60  Boston  St.,  Salem, 
Mass.  "Hygrade." 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  "Ar- 
golite."  (See  display  adv.,  page  1251.) 

International  Electric  Lamp  Co.,  125-27 
W.  Lake  St.,  Chicago,  111. 
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International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.f  Union  Hill, 
N.  J.,  “Liberty  Ora.” 

Jaeger  Co.,  H.  J.,  280  Park  Ave.,  Wee- 
hawkert,  N.  J. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  “Liberty  Nitrogen 
Opalite.” 

Lux  Mfg.  Co.,  123  E.  Kinney  St.,  New- 
ark, N.  J. 

Lyhtan  Electric  Lamp  Co.,  691  Central 
Ave.,  Jersey  City>  N.  J. 

M.  & W.  Co.,  Springfield,  Mass.  “M. 
& W.” 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Clevland, 
Ohio.  (See  display  adv.,  pages  1270- 
1271.) 

Banner  Electric  Division,  Youngs- 
town, Ohio.  “Banner.” 

Bryan -Marsh  Division,  Central  Falls. 
R.  I.  ; 623  S.  Wabash  Ave.,  Chi- 
cago. 111.;  Detroit,  Mich.;  33  Union 
Sq.,  W.,  New  York,  N.  Y..  “Bryan- 
Marsh.” 

Buckeye  Electric  Division.  Cleveland, 
Ohio.  “Buckeye.” 

Colonial  Electric  Division,  Warren. 
Ohio.  “Colonial.” 

Columbia  Lamp  Division.  St.  Louis. 
Mo.  “Columbia.” 


Fostoria  Incandescent  Lamp  Divi- 
sion,  Fostoria,  Ohio.  “Fostoria.” 

Incandescent  Lamp  Division. 
Cleveland,  Ohio.  “G.  I.” 

Packard  Lamp  Division,  Warren, 
Ohio.  “Packard.” 

Peerless  'Brilliant  lamp  Division 
Warren,  Ohio.  “Peerless.” 

Shoi^y,J"a.1?ip  Dlvision,  Shelby,  Ohio. 

Shelby.” 

StprliriK  Electric  Lamp  Division, 
Warren,  Ohio.  “Sterling,” 

Sunbeam  Incandescent  Lamp  Divi- 

?,l,°n'  .?o°  u * clinton  St.,  Chicago, 
111.  “Sunbeam.” 

National  Specialties  Co.,  Inc..  54  W La 
Fayette  Blvd.,  Detroit.  Mich 

boken!rNyjTun‘r8ten  L“m»>  Co“  Ho- 

^Newarkf”*NC^ J,°  ^‘Nltrogon^^Serv/c^"^* 

Nium!yP,anCa^r;.t  r"mc  Co“  BniP°r- 

SBrooklyn!rN.  ?”P“Save#"54  36th  St“ 

Security  Electric  Lamp  Co.,  134  s Clin. 

D ton  St.,  Chicago.  Ill 

m Lt,d  ’ ?hf<  1202  st-  Lawrence 
Montreal  Que„  Can.  “Solex." 

Irlumph  Lamp  Works,  Union  Hill  N J 

U^[ONJCL;KCTRIC  CORP..  103  Mott  St 
New  York,  NY  ” 

“Wh1teUSp0an.  “Hm'  N‘  J 

Universal  Etectricai  Lamp  Co..  Newark. 

WhawkenenN.TJ.nB8ten  L<*mp  Co"  Wee’ 

WESTINGHOUSE  LAMP  CO  IfiK 
Broadway.  New  Yorki  N Y “West- 

l274.)USe  " <See  diSP‘ay  a<iv'  pa«a 

Whltellte  Electric  Co.,  368-70  Broome 
St.,  New  York.  N.  Y.  “Whltellte.” 

LAMPS,  INCANDESCENT,  TUNG- 

' VACUUM.— Lamps  with  filaments 
of  the  metal  tungsten,  having  the  bulb 
exhausted  of  air  so  as  to  produce  as  per- 
fect a vacuum  as  possible.  The  object  of 
this  vacuum  is  to  prevent  burning  or  oxi- 
dation of  the  filament  by  oxygen.  Vacuum 
tungsten  lamps  are  now  used  chiefly  in 
sizes  of  50  watts  and  below,  for  50  watts 
and  above  the  lamps  are  usuaily  gas-filled 
In  the  case  of  low-voltage  miniature 
lamps,  the  gas-filled  lamp  is  used  ex- 
tensively where  the  current  is  over  1 5 
amperes. 


Tungsten  possesses  a very  high  melting 
point.  Its  use  in  incandescent  lamps  fol- 
lowed closely  upon  the  development  of  the 
tantalum  lamp.  The  difficulty  encoun- 
tered in  using  tungsten  was  that  no  meth- 
od had  been  devised  for  drawing  it  into 
a wire  and  it  was  necessary  to  produce 
the  filament  in  some  other  way.  One  of 
these  methods  was  to  use  it  in  powdered 
form,  held  together  with  some  binding  ma- 
terial. This  gave  a paste,  which  was 
squirted  through  the  dies  into  a filament 
form,  and  the  binding  material  was  then 
expelled,  usually  by  heating.  Tungsten 
lamps  were  first  produced  commercially  in 
1907  using  a method  somewhat  similar  to 
the  above.  All  lamps  produced  at  that 
time,  however,  had  a vgry  fragile  filament 
and  were  easily  broken. 

Tungsten  wire  has  since  1911  been  pro- 
duced in  any  desired  length  and  of  very 
uniform  cross-section.  This  permits  a 


much  more  rugged  filament  to  be  pro- 
duced, and  it  may  be  drawn  into  very- 
fine  wire,  the  filament  for  a 10-yvatt,  110- 
volt  lamp  being  about  0.00075  inch  in  diam- 
eter. The  efficiency  of  these  lamps  is 
much  higher  (2.5  to  3 times)  than  that  oi 
the  carbQn  lamps.  They  are  made  in  a 
number  of  sizes  and  shapes  from  10  to  100 
watts  for  110-125  volts,  from  25  to  250 
watts  lor  220  to  250  volts  and  also  in 
miniature  and  candelabra  lamps  for  lower 
voltages. 


Rooney  Lamp  Co.,  F.  J.,  Hoboken.  N.  J. 

Save  Electric  Corp..  220-254  36th  St., 
Brooklyn,  N.  Y.  “Save.” 

Security  Electric  Lamp  Co.,  134  S.  Clin- 
ton St.,  Chicago,  111. 

Solex  Co.,  Ltd.,  The.  1202  St.  Lawrence 
Blvd.,  Montreal.  Que.,  Can.  “Solex.” 

Turnbull  Electric  Mfg.  Co.,  Inc.,  1237  At- 
lantic Ave.,  Brooklyn,  N.  Y.  “Fire 
Fly.” 

V.  & D.  Electric  Co..  The,  335  S.  Center 
St)#,  Franklin,  Ohio.  “Ring-O-Lite.” 


Manufacturers: 

Ablett  Co.,  Charles  R.,  199  Fulton  St., 
New  York,  N.  Y. 

ACTON  ELECTRIC  CO..  INC.,  119  Sus- 
sex Ave.,  Newark,  N.  J.  Manufacture 
tne  “Acton”  special — the  lamp  with 
unbreakable  filament,  stronger  than 
the  carbon  lamp.  Especially  designed 
to  meet  the  need  for  a lamp  to  with- 
stand shocks,  jars  and  vibrations  such 
as  occur  in  mills,  factories,  garages, 
etc. — Adv. 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 

Anthony  Wayne  Lamp  Co.,  1016  Sa villa 
Ave.,  Ft.  Wayne,  Ind.  “Anthony 
Wayne.” 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  15th  St.,  New  York.  K Y. 
•■Factory  Special,”  “Bettalyte,”  “W. 
G.  M.” 

Canadian  General  Electric  Co.,  Ltd., 
212  King  St.,  W.,  Toronto,  Ont.  Can. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Consolidated  Electric  Lamp  Co.,  Dan- 
vers, Mass.  “Champion.” 

Danvers  Lamp  Co.,  Danvers,  Mass. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison,  N.  J.  “Edi- 
son.” (See  display  adv.  pages  1272- 
1273.) 

General  Illuminating  Co.,  6317-5321  21st 
Ave.,  Brooklyn,  N.  Y.  “Gico.” 

Howland  Mfg.  Co.,  The,  60  Franklin  St., 
Malden,  Mass.  “Mor-Lite,”  “How- 
Co.” 

Hygrade  Lamp  Co.,  60  Boston  St.,  Salem, 
Mass.  “Hygrade.” 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y. 
“Tungsol.”  (See  display  adv.  page, 
1261.) 

International  Electric  Lamp  Co,,  125-127 
W.  Lake  St.,  Chicago,  111. 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  “International  Ora,”  “Century 
Special.”  

Jaeger  Co.,  H.  J.,  280  Park  Ave.,  Wee- 
hawken,  N.  J. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.  “Liberty.” 

Lux  Mfg.  Co.,  123  E.  Kinney  St.,  New- 
ark, N.  J.  , „ 

M & W Co.,  30  Taylor  St.,  Springfield, 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland, 
Ohio.  (See  display  adv.,  pages  1270- 
1271.) 

Banner  Electric  Division,  Youngs- 
town, Ohio.  “Banner.” 

Bryan-Marsh  Division,  Central  Falls, 
R.  I.  ; 623  S.  Wabash  Ave.,  Chi- 
cago, 111.;  Detroit,  Mich.;  33  Union 
Sq.,  W.,  New  York,  N.  Y..  “Bryan- 
Marsh.” 

Buckeye  Electric  Division,  Cleveland, 
Ohio.  “Buckeye.” 

Colonial  Electric  Division,  Warren, 
Ohio.  “Coldnial.” 

Columbia  Lamp  Division,  St.  Louis, 
Mo.  “Columbia.” 

Fostoria  Incandescent  Lamp  Divi- 
sion. Fostoria,  Ohio.  "Fostoria.” 

General  Incandescent  T^amp  Division. 
Cleveland,  Ohio.  “G.  I.” 

Packard  Lamp  Division,  Warren. 
Ohio.  “Packard.” 

Peerless  Brilliant  Lamp  Division, 
Warren,  Ohio.  “Peerless.” 

Shelby  Lamp  Division,  Shelbv,  Ohio. 
“Shelby.” 

Sterling  Electric  Lamp  Division, 
Warren,  Ohio.  “Sterling.” 

Sunbeam  Incandescent  Lamp  Divi- 
sion, 500  S.  Clinton  St.,  Chicago, 
111.  “Sunbeam.” 

National  Specialties  Co.,  Inc.,  54  W.  La 
Fayette  Blvd..  Detroit.  Mich. 

Nitrogon  Electric  Co..  Inc.,  48  Spring  St., 
Newark,  N.  J.  “Nitrogon  Service.” 

Novelty  Incandescent  Lamp  Co.,  Empor- 
ium, Pa.  “Nilco.” 


WESTINGHOUSE  LAMP  CO..  165 
Broadway,  New  York,  N.  Y.  “West- 
inghouse Mazda.”  (See  display  adv. 
page  1274.) 

LAMPS,  MERCURY- VAPOR.— Lamps  in 
which  the  source  of  light  is  mercury  vapor, 
formed  by  an  arc  between  two  electrodes 
in  a confined  tube.  The  mercury-vapor 
lamp  consists  principally  of  a vacuum  tube 
containing  some  metallic  mercury  and  an 
electrode  at  each  end  of  the  tube,  through 
which  the  current  is  conducted  to  and  from 
the  lamp.  The  mercury  vapor  is  formed 
from  the  metallic  mercury  which  covers 
one  electrode  and  which  gives  off  mercury 
vapor  from  its  surface  when  the  current  is 
passing.  This  mercury  vapor  fills  the  tube 
so  that  the  whole  tube  glows  with  a yellow- 
ish green  light.  The  arc  is  started  either 
by  momentarily  tipping  the  lamp  so  as  to 
cause  the  mercury  to  flow  between  the 
electrodes  and  then  break  to  form  an  arc, 
or  by  passing  the  spark  from  an  induction 
coll  between  the  electrodes  to  vaporize 
enough  mercury  to  form  an  arc.  A re- 
sistance is  used  in  such  lamps  for  the  arc. 
The  ordinary  mercury-vapor  lamps  are 
made  with  long  glass  tubes.  The  tube 
must  be  long  as  the  voltage  per  unit  length 
of  tube  is  determined  by  the  temperature 
the  glass  tube  is  capable  of  withstanding. 

An  improvement  over  this  type  was  made 
in  the  quartz  lamp.  The  tubes  in  this  are 
made  of  quartz  and  as  they  will  withstand 
a much  higher  temperature  than  glass,  the 
drop  in  potential  per  inch  of  length  can  be 
raised  to  about  30  times  that  permissible 
with  glass  tubes.  This  causes  the  mercury 
vapor  to  become  incandescent  and  the  char- 
acter of  the  light  given  off  is  changed, 
some  red  and  orange  rays  being  added  to 
give  a more  nearly  white  light.  The  com- 
mercial form  of  this  lamp  uses  a short 
quartz  tube  containing  mercury.  The 
mechanism  needed  for  starting  and  con- 
trolling the  lamp  is  placed  in  a cylindrical 
case  above  the  tube.  The  tube  is  enclosed 
in  a large  glass  globe  to  exclude  the  ultra- 
violet rays  which  are  not  screened  by  the 
quartz  glass.  This  type  is  available  for 
direct  current  only.  Its  efficiency  is  very 
high. 

The  ordinary  glass  tube  lamps  are  not 
used  in  homes  or  stores  where  natural  col- 
ors are  desired,  but  are  used  for  various 
industrial  purposes  where  acuity  of  vision 
is  needed;  they  are  rich  in  actinic  rays, 
making  them  suitable  for  photographic 
work. 

Manufacturers: 

Baetz  Bros.  Specialty  Co.,  Ltd.,  Kitch- 
ener, Ont.,  Can. 

BURDICK  CABINET  CO.,  Milton.  Wis. 

COOPER  HEWITT  ELECTRIC  CO., 
Hoboken,  N.  J.  The  Cooper-Hewitt 
lamp  is  the  coming  lamp  for  all  indus- 
trial lighting.  Its  peculiar  method  of 
producing  light  has  many  important 
advantages  both  in  quality  of  illumina- 
tion and  efficiency.  Its  light  is  bluish- 
green,  a color  which  possesses  ex- 
traordinary properties,  enabling  the 
eye  to  see  small  objects  and  fine  de- 
tails more  distinctly  than  any  other 
light,  not  excepting  daylight  itself. 
The  large  extent  of  luminous  surface 
gives  perfect  diffusion,  practically; 
eliminating  shadows.  The  glowing 
vapor  being  entirely  free  from  glare, 
the  Cooper-Hewitt  lamp  is  the  only 
commercial  light-unit  that  can  be 
safely  used  without  diffusing  globes  or 
shades.  Consumption  of  .65  watts  and 
below  per  hemisphered  candle  makes 
the  Cooper-Hewitt  lamp  the  most  effi- 
cient of  any  lamp  suitable  for  indus- 
trial lighting.  The  only  attention  it 
requires  is  an  occasional  cleaning  of 
the  tube  and  reflector,  the  tube  hav- 
ing a life  of  several  thousand  hours 
before  replacement  is  necessary.  Chief 
of  the  recent  improvements  Is  the 
standardization  of  a unit,  having  85% 
power  factor.  The  Cooper-Hewitt  lamp 
is  applicable  for  lighting  almost  any 
industrial  establishment.  Used  in  tex- 
tile mills,  it  permits  twenty-four  hour 
operation.  It  is  possible  to  match  col- 
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ors  accurately  under  this  light.  Its 
characteristics  make  it  especially  val- 
uable for  all  classes  of  photographic 
work,  including  portraiture,  copying, 
printing,  motion  picture  photography, 
enlarging  and  blue  printing. — Adv. 

Hanovia  Chemical  & Mfg.  Co.,  Chestnut 
St.  & N*»w  Jersey  Railroad  Ave.,  New- 
ark, N.  J.  II  «(' 

R.  U.  V.  Co.,  Inc.,  The,  165  Broadway, 
New  York,  N.  Y. 

LAMPS,  MINERS’  AND  MINERS’  SAFE- 
TY.— An  electric  Incandescent  lamp  and 
storage  battery,  forming  a complete  unit 
to  be  carried  by  miners.  The  lamp  Is 
usually  carried  on  the  cap  and  the  battery 
on  the  back,  the  two  being  connected  by  a 
flexible  cord.  These  sets  are  often  made 
with  the  lamp  in  a special  socket  and  re- 
flector that  is  connected  to  the  battery  by 
a reinforced  cord,  so  that  the  lamp  may  be 
placed  on  the  cap  or  in  other  positions  that 
the  self-contained  unit  type  cannot  be  used 
for.  In  the  unit  type  the  lamp  is  usually 
mounted  directly  above  the  storage  bat- 
tery or  fastened  to  the  enclosing  case  in 
some  manner  so  as  to  make  a portable  lan- 
tern with  bail  or  other  handle.  The  storage 
batteries  used  are  developed  especially  for 
this  service  and  are  light,  but  rugged  and 
arranged  so  they  will  not  spill;  they  are 
usually  enclosed  in  a hinged  aluminum  case. 
They  operate  for  8 or  12  hours  and  the 
batteries  are  recharged  when  the  miner  is 
off  duty. 

Safety  devices  are  attached  to  some 
lamps  for  use  in  explosively  dusty  or 
gaseous  atmospheres.  These  generally  pro- 
vide for  turning  off  the  current  instantly 
if  the  enclosed  reflector  or  shell  should  be 
broken  or  crushed,  and  before  the  lamp 
itself  breaks,  thus  eliminating  the  possibil- 
ity of  a spark  and  explosion. 

Manufacturers: 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind.  “Anthony 
Wayne.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Concordia  Electric  Co.,  389  Union  Arcade 
Bldg.,  Pittsburgh,  Pa.  “Ceag.” 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  (See 
display  adv.  pages  1273-1274.) 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  (See  display  adv.  page 
1313.) 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  “International.” 

Koehler  Mfg.  Co.,  Marlboro,  Mass. 
“Wheat,”  “Koehler.” 

Miniature  Incandescent  Lamp  Corp.,  95 
8th  Ave.,  Newark,  N.  J.  “Tung-Sol.” 

Pioneer  Storage  Battery  Co.,  1415  Race 
St.,  Philadelphia,  Pa.  “Pioneer.” 

Piper  Co.,  Ltd.,  The  Hiram  L.,  75  St. 
Remi  St.,  Montreal,  Que.,  Can. 

LAMPS,  MOORE  TUBE,  NEON  AND 
OTHER  GASEOUS  TYPES.— A number  of 
forms  of  lamps  have  been  developed  in  an 
experimental  way  in  which  light  is  given 
from  gases  confined  in  long  tubes,  through 
which  charges  of  electricity  are  passing. 
One  of  the  best  known  of  these  is  the 
Moore  tube,  which  has  been  used  to  a lim- 
ited extent  for  color  matching,  where  day- 
light effects  were  desired.  These  make  use 
of  the  Gelssler-tube  discharge  through  an 
evacuated  tube  in  which  some  gas  has 
been  placed.  The  lamps  are  rather  difficult 
to  operate  and  require  a considerable  length 
of  tube,  usually  from  40  to  200  ft.  The  tube 
may  be  placed  around  the  walls  of  a room 
or  window.  The  ends  of  the  tube  have 
electrodes  that  are  connected  to  the  high- 
tension  side  of  a transformer.  The  color 
of  the  light  depends  upon  the  gas  used, 
nitrogen  giving  a yellowish  color,  air  a pink 
tint  and  carbon  dioxide  a white  light  which 
approaches  daylight  very  closely. 

Neon  tubes  are  very  similar  to  the  Moore 
tubes  in  principle,  but  employ  neon  gas, 
which  may  be  obtained  as  a by-product  of 
the  manufacture  of  oxygen  from  the  air. 
They  have  a life  comparable  to  that  of  an 
incandescent  lamp,  require  a potential  of 
about  800  volts  for  a tube  6 meters  long 
and  give  about  200  cp.  per  meter  of  length. 
Their  efficiency  is  high  about  0.5  watt  per 
candlepower.  The  color  of  the  light  is  red, 
unless  modified  by  substance.  This  type  of 
lamp  has  been  developed  In  France,  but  is 
not  produced  on  a commercial  scale. 

LAMPS,  N ERNST. — A type  of  electric 
lamp  invented  by  Nernst  in  which  the  light 


is  produced  by>  the  passage  of  the  electric 
current  through  a glower  made  of  certain 
rare  oxides  which  are  heated  to  incan- 
descence. These  oxides  are  not  conductors 
of  electricity  when  cold,  so  they  are  heated 
by  electric  -heating  coils  mounted  on  the 
lamp,  these  coils  being  disconnected  when 
the  lamp  reaches  Incandescence  and  the 
current  flows  through  the  glower.  Nernst 
lamps  were  in  considerable  use  prior  to  the 
advent  of  the  tungsten  lamp  in  1908,  but 
went  out  of  use  after  that  time  because  of 
the  better  efficiency  and  cheapness  of  the 
tungsten  lamp. 

Manufacturer: 

Stupakoff  Laboratories,  The,  6617-6627 
Hamilton  Ave.,  Pittsburgh,  Pa. 

LAMPS,  PIANO. — This  is  a term  used 
generally  to  designate  lamps  with  a heavy 
base  and  horizontal  arm  (often  adjustable) 
carrying  a lamp  and  reflector  to  throw 
light  down  on  the  sheet  of  music  when  the 
lamp  is  standing  on  an  upright  piano.  The 
simpler  of  these  lamps  resemble  desk  lamps 
designed  for  roll-top  desks.  The  term  piano 
lamp  is  sometimes,  but  less  correctly,  ap- 
plied to  floor  lamps  standing  beside  a piano, 
or  to  table  lamps  sometimes  used  on  grand 
pianos. 

Manufacturers: 

Acme  Lighting  Fixture  Co.,  132  W.  14th 
St..  New  York,  N.  Y. 

Adjustable  Fixture  Co.,  The,  62  Mason 
St..  Milwaukee.  Wis. 

AJAX  ELECTRIC  SPECIALTY  CO..  1011 
Market  St.,  St.  Louis,  Mo.  “Ajax.” 

Arnessen  Electric  Co.,  109  Broad  St.,  New 
York,  N.  Y. 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark  ^ j 

Art  Lamp'  Mfg.  Co.,  521  S.  Wabash  Ave., 
Chicago,  111. 

Art  Metal  Works,  The.  Aronson  Sq.,  New- 
ark, N.  J.  “Ronson.” 

ARTIFICIAL  DAYLIGHTING  CO..  INC., 
227  W.  17th  St.,  New  York,  N.  Y. 
“Macbeth.” 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216  S.  Jefferson  St.,  Chicago,  111. 

Beers  Sales  Co..  1 Hudson  St.,  New  York, 
N.  Y.  “Lyhne.” 

Biddle-Gaumer  Co.,  3846-56  Lancaster 
Ave.,  Philadelphia,  Pa. 

Caldwell  & Co.,  Inc..  Edward  F.,  36-40  W. 
15th  St..  New  York.  N.  Y. 

Chicago  Reedware  Mfg.  Co..  780-82  Mil- 
waukee Ave.,  Chicago,  III.  (Reed.) 

• “Chicago.” 

Cleveland  Phon-Arm  Co.,  The,  1265  W. 
2nd  St.,  Cleveland,  Ohio.  "Ray.” 

Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont.. 
Can. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Eclipse  Electric  Mfg.  Co.,  Northwestern 
Furniture  Exposition  Bldg.,  St.  Paul, 
Minn. 

Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y. 

Faries  Mfg.  Co.,  Decatur,  111.  “Verde- 
Ute.” 

Fibreduro,  Inc.,  396  Broadway,  New  York, 
N.  Y. 

Fine  Arts  Product  Co..  4311  Grand  Blvd., 
Chicago,  111.  “Voylroid.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio. 

Franks  Mfg.  Co.,  Rock  Island.  111. 
“Pianollte.” 

Frink.  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y.  “Linolite.” 

HANDEL  CO.,  THE,  381  E.  Main  St., 
Meriden,  Conn. 

Highlands  Mfg.  Co.,  Muncie.  Ind.  “Reth- 
Flex”  desk. 

INTERIOR  LAMP  & FIXTURE 
WORKS,  4888  N.  Clark  St..  Chicago. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.  pages  1266-1269.) 

KING  MFG.  CO..  THE,  St.  Joseph,  Mo. 
(See  display  adv.  page  1257.) 

Kneeland  Mfg.  Co.,  Inc.,  The,  216  N.  Main 
St.,  Wethersfield.  Conn. 

Kosmolite  Mfg.  Corp.,  5-7  E.  16th  St., 
New  York,  N.  Y. 

Kramerlite  Co.,  Inc.,  577  Broadway,  New 
York,  N.  Y.  “Kramerlite.” 

LIGHTOLIER  CO..  569-71  Broadway,  New 
York,  N.  Y.  “Lightolier.” 

Lindcraft  Studios,  Jamaica  Ave.  & 125th 
St.,  Richmond  Hill,  N.  Y. 

Lion  Electrical  Appliance  Co.,  Inc.,  360 
Morgan  Ave.,  Brooklyn,  N.  Y. 

LOCALIZED  LIGHTING  CORP.,  540  W. 
68th  St.,  New  York,  N.  Y.  (See  display 
adv.  page  1276.) 


LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO., 
2615  Washington  Ave.,  St.  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Mautner  Lamp  Mfg.  Co.,  55  Mercer  St., 
New  York,  N.  Y. 

Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McFaddin  & Co.,  H.  G.,  38  Warren  St., 
New  York,  N.  Y.  “Emerallte.” 

Mercer  Lamp  & Shade  Co.,  120  Hamilton 
Ave.,  Trenton,  N.  J. 

Meyberg  Co.,  Leo  J.,  428  Market  St.,  San 
Francisco,  Cal. 

Miller  & Co.,  Edward.  99  Center ' St., 
Meriden,  Conn.  “Miller.” 

Moran  & MacNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Bivd.,  Chicago,  111. 
“X-Ray.”  (See  display  adv.  page  1405.) 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston,  Mass. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati.  Ohio. 

Novelty  Lamp  & Shade  Co.,  2490  E.  22nd 
St.,  Cleveland,  Ohio.  “Bluebird.” 

OVALITE  CO.,  THE,  313  E.  22nd  St., 
New  York,  N.  Y.  “Deskolite.” 

Parch-O-Lite  Co.,  74  E.  Roosevelt  Rd.. 
Chicago,  111. 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden,  Conn. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y.  “Rex-O-Lux.” 

Play-O-Llte  Co.,  Inc.,  1760  Main  St.,  Buf- 
falo, N.  Y.  “Play-O-Lite.” 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn.  “Plumwood.” 

Rainaud  Co..  The  H.  E.,  Meriden,  Conn. 

Riddle  Co.,  The  Edward  N.,  27  Broadway. 
Toledo,  Ohio. 

Rose  Bros.  Co.,  221  E.  Chestnut  St.,  Lan- 
caster, Pa. 

Royal  Art  Glass  Co..  243  Canal  St.,  New 
York,  N.  Y. 

Savoy  Mfg.  Co.,  115  E.  24th  St.,  New 
York,  N.  Y. 

Starbuck  & Sons,  R.  M.,  63  Asylum  St., 
Hartford,  Conn. 

Straus-Hohenstein  Co.,  132-134  W.  21st 
St..  New  York,  N.  Y. 

Warren  & Co.,  Walter  G.,  1401  W.  Jack- 
son  Blvd.,  Chicago,  111. 

White  Co..  The  O.  C.,  17  Hermon  St., 
Worcester,  Mass. 

Williams  Re-Lart  Lamp  Co.,  426  S. 
Throop  St.,  Chicago,  111.  “Re-Lart.” 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

Ypsllanti  Reed  Furniture  Co.,  Ionia,  Mich. 

LAMPS,  PORTABLE,  SPECIAL  AND 
MISCELLANEOUS. — Portable  lamps  of 
several  types  are  listed  separately  but 
those  of  very  special  character  or  use  are 
included  under  this  classification.  Among 
such  lamps  is  a small,  low-voltage  port- 
able night  lamp  operated  from  a trans- 
former in  the  base;  also  several  types  of 
portable  extension  lamps  with  self-con- 
tained reel  for  the  cord  that  are  espe- 
cially suitable  for  travelers;  combination 
automobile  cowl  and  trouble  lamps,  etc. 
The  various  types  of  what  are  frequently 
railed  portable  lamps  listed  elsewhere  in- 
clude the  following  types  of  lamps:  Bou- 
doir; clamp,  bed  or  dresser;  desk;  floor; 
hand,  inspection,  >etc. ; piano;  table  or 
reading.  Also  see  Flashlights;  Lanterns. 

Manufacturers: 

Acme  Lighting  Fixture  Co..  132  W.  14th 
St..  New  York,  N.  Y. 

Adjustable  Fixture  Co.,  The,  62  Mason 
St..  Milwaukee.  Wis. 

AJAX  ELECTRIC  SPECIALTY  CO..  St. 
Louis,  Mo.  A complete  line  of  standard 
portable  lamps,  with  flexible  and 
Jointed  arm,  for  all  commercial  pur- 
poses.— Adv. 

ANDERSON  ELECTRIC  & EQUIP- 
MENT CO..  154-160  Whiting  St.,  Chi- 
cago, III.  “Adapt-a-Lite.” 

Art  Specialty  Co..  805  S.  11th  St.,  Phila- 
delphia. Pa. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Ben- 
jamin hand 

‘portables,  with 

watertight,  va- 
por proof  globe 
Benjamin  Hand  Lamp  reflector,  and 
metal  guard 
with  removable  cast  hook.  Especially 
designed  for  marine  service.  Takes  up 
to  75  watt  lamp. — Adv. 
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Berendson,  Inc.,  Sophus.  365  1st  Ave., 
New  York,  N.  Y.  “Dixie.” 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cincinnati  Artistic  Wrought  Iron  Works, 
2941-43  Eastern  Ave.,  Cincinnati,  Ohio. 

Cole  Mfg.  Co..  Kent  St.,  Lindsay,  Ont., 
Can. 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9 
W.  13th  St.,  New  York,  N.  Y. 

Electric  Novelty  Mfg.  Co..  152  Chambers 
St.,  New  York,  N.  Y.  (Statue  of 
Liberty.) 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

Paries  Mfg.  Co.,  Decatur.  111.  "Amron- 
lite.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland.  Ohio.  * “Alado- 
lamp.” 

Harrison  Fixture  Works,  59  Harrison 
St.,  Brooklyn,  N.  Y.  “Harrison.” 

Jefferson  Glass  Co.,  The.  Follansbee.  W 
Va. 

Kneeland  Mfg.  Co.,  Inc.,  The*  216  N. 
Main  St.,  Wethersfield,  Conn. 

Kosmollte  Mfg.  Corp.,  5-7  E.  16th  St- 
New  York,  N.  Y. 

Lindcraft  Studios.  Jamaica  Ave.  & 125th 
St.,  Richmond  Hill,  N.  Y. 

' LOCALIZED  LIGHTING  CORP..  540  W 
68th  St.,  New  York,  N.  Y.  (See  dls- 
play  adv.,  page  1275.) 

Marine  EJectric  Co..  195  Fremont  St 
San  Francisco,  Cal.  “Meco.” 

Matthews  & Brother,  Inc.,  W N 2912 
Easton  Ave.,  St.  Louis.  Mo. 

MSl"aUr  Ohl?  C°-  4424  Payne  Av*~ 

Mercer  Lamp  & Shade  Co..  120  Hamil- 
ton Ave..  Trenton,  N.  J. 

^In1  Specialties  MfRr*  Co  ’ 3200-3208  Car- 
roil  Ave.,  Chicago.  III.  “Presto.” 

?nn°'xr„rlnk  Z"  ?29  Congress  St..  Bos- 
llghtMaS8’  Grct,u‘r  Portable  senrch- 

"ational  x-ray  REFLRCTOR  CO.. 
“ Y rT,',  ,.Jac^8°n  Blvd..  Chicago,  III 
1«5^y-  (Se6  dlsplay  adv  Potto 

^m^r,aS?..BBL8fo„&  ££r  C°-  ” 
~nTotto:  717‘21  Sycamore  st- 

663  W-  Wnahljfon 

PWaah.te  “Aladolamp7"  «*..  Seattle. 
Pw^SkeeLW.ts°t>  - 525  Market  M»- 

PTork,  <N."  Y?19’  241  W&*er  St~  New 

Schwartz  & Bro..  S.  Robert.  729-31 
Broadway.  New  York,  N.  Y.  “Esrob- 

Se/roRr'Mf^r  St..  De- 

Straus-Hohenstein  Co..  132-134  W 21st 
St..  New  York.  N.  Y St 

V-  BrW%  Tile  & Pottery  Co.,  The. 
bandratonpS)r  S3’  Co,°-  (°rnamental 

WW^terT^a?a.C  - 17'21  He™>" 

7<New  York,  ^Y.  W"  214  * 40th 

.lamps,  projecting  and  STERE- 
OPTICON.— Lamps  of  the  incandescent  or 
arc  type  enclosed  in  a sheet-metal  hous- 
!Jponw?  ™etal  stand  or  frame  and  pro- 
lenses  and  (for  stereopticons) 
slide  carrying  equipment  for  projecting  pic- 
yp?n  a 8craen*  When  using  incan- 
descent  lamps,  they  often  are  made  of 
such  design  that  they  can  be  used  In  a 
motion -picture  or  stereopticon  machine 
that  was  previously  operated  with  an  arc 
lamp.  A rheostat  to  regulate  the  voltage 
at  the  lamp  is  generally  provided  as  part 
of  the  outfit,  often  being  mounted  on  the 
same  stand.  The  Incandescent  lamps  used 
are  those  described  under  Lamps,  incan- 
descent, projecting;  the  arcs  are  described 
under  Lamps,  arc.  projecting,  stage  and 
stereopticon.  Also  see  Motion-picture  ma- 
chine.*; Stereopticons. 

Manufacturers: 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind. 

Beseler  Co.,  Charles,  131-33  E.  23rd  St.. 
New  York,  N.  Y. 

Bettalyte  Incandescent  Lamp  Co.  Inc 
366  W.  15th  St.,  New  York,  N.  Y. 

BRENKERT  LIGHT  PROJECTION  CO 
49  Cortland  Ave.,  Detroit,  Mich! 
“Crescent.” 


Burke  & James,  240  E.  Ontario  St.,  Chi- 
cago, 111.  (“Rexo”  projecting.) 
Continental  Lamp  Works,  Inc.,  532-40  W. 
22nd  St.,  New  York,  N.  Y.  “Conti- 
nental." 


UNITED  ELECTRIC  APPARATUS  CO- 
1529 -33  Columbus  Ave.,  Boston,  Mass. 
WESTINGHOUSE  LAMP  CO.,  165 
Broadway,  New  York.  N.  Y.  (See  dis- 
play adv.,  page  1274.) 


EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  (See 
display  adv.,  pages  1272-1273.) 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

Graphoscope  Mfg.  Co.,  49  Mechanic  St., 
Newark,  N.  J.  “Graphoscope.” 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  “International.” 

McIntosh  Stereopticon  Co.,  30  E.  Ran- 
dolph St.,  Chicago,  111.  “Mclntosh- 
Nernst.” 

Miniature  Incandescent  Lamp  Corp..  95 
8th  Ave.,  Newark,  N.  J.  “Tung-Sol.” 


inatiuimal  Y REFLECTOR  CO- 

235  W.  Jackson  Blvd.,  Chicago.  111. 

(®ee  display  adv-  page 

1405.) 

Nicholas  Power  Co-  Inc.,  90  Gold  St- 
New  York,  N.  Y.  ’ 

Sperry  Gyroscope  Co.,  The,  Manhattan 
Bridge  Plaza.  New  York.  N.  Y. 
Universal  Electric  Stage  Lighting  Co.. 
240  W 50th  St..  New  York,  N.  Y. 
Kliegel.”  “Lilliput.” 

Victor  Animatograph  Co.,  527  W.  4th  St- 
Davenport,  Iowa. 


WESTINGHOUSE  LAMP  CO.,  165 
Broadway.  New  York.  N.  Y.  (See  dis- 
play adv..  page  1274.) 

Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St..  Philadelphia,  Pa. 


LAMPS,  RAILWAY  SIGNAL  AND 
SWITCH. — Electric  siernal  lamps  were  at 
first  used  at  electrified  terminals  and  their 
use  has  been  somewhat  confined  to  these 
terminals,  though  more  recently  they  have 
beon  employed  In  connection  with  elec- 
trified sections  of  trunk  and  interurban 
lines.  Their  chief  advantage  is  their  very 
low  maintenance  cost.  The  electric  signal 
lamps  of  the  semaphore  type  are  made 
similar  In  external  dimensions  to  the  oil 
types:  in  fact,  many  of  the  oil-lamp  sig- 
nals have  been  remodeled  by  using  an 
adapter  to  permit  replacing  the  oil  lamp 
by  an  incandescent  lamp.  Only  one  lamp 
is  used,  the  three  colors  commonlv  em- 
ployed In  signaling  being  obtained  bv  the 
ordinary  means,  that  is,  moving  colored 
plass  roundels  attached  to  the  other  end 
of  the  semaphore  arm  into  position  In 
front  of  the  lamp. 

For  some  purposes  the  signals  are  used 
both  day  and  night.  Such  semaphores 
use  lamps  equipped  with  reflectors;  this 
arrangement  gives  a light  signal  that  can 
he  seen  from  a greater  distance  than  can 
the  semaphore  arm  itself.  The  position- 
light  system  utilizing  the  electric  lamps 
has  also  been  employed.  For  several  years 
It  has  been  used  with  considerable  suc- 
cess on  one  of  the  largest  railroads  in 
the  ^country.  One  of  the  difficulties  en- 
countered in  the  use  of  incandescent  lamps 
has  been  to  set  the  light  source  in  the 
focus  of  the  lens  or  reflector.  Various 
mechanical  devices  have  been  tried  which 
make  the  lamp  adjustable  by  rotation  of 
the  socket;  another  such  device  consists 
of  an  adapter  which  allows  the  lamp  to 
he  moved  with  respect  to  the  lens  by  a 
collapsible  tube  framework  connecting  the 
lamp  and  lens,  further  adjustment  being 
obtained  by  a ball-and-socket  fitting  in 
the  lamp  socket.  Another  expedient  has 
been  to  rebase  the  lamps. 

The  incandescent  lamps  used  are  com- 
monly of  low  voltage  and  to  give  greateV 
life  are  usually  burned  at  less  than  the 
rated  voltage.  Their  useful  life  may  vary 
from  five  months  to  over  a year,  depend- 
ing on  the  number  of  hours  of  normal 
burning  per  day.  Also  see  Lanterns,  rail- 
way signals. 


Manufacturers: 


Adams  & Westlake  Co-  319  W.  Ontario 
St-  Chicago,  111.  “Adlake.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont-  Can. 
EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison,  N.  J.  (See 
display  adv-  pages  1272-1273.) 
International  Incandescent  Lamp  Works. 
Inc-  80-86  Bergenline  Ave.,  Union  Hill, 
N.  J.  “International.” 

Piper  Co.,  Ltd-  The  Hiram  L-  75  St. 

Remi  St.,  Montreal,  Que.,  Can. 
Pyle-National  Co-  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 


LAMPS,  SPECIAL  AND  MISCELLANE. 
OUS. — The  term  lamp  ‘ is  applied  to  both 
the  source  of  light  and  to  many  types  of 
complete  self-contained  lighting  devices. 
This  classification  includes  lamps  which 
come  under  either  meaning  of  the  term 
and  which  are  not  listed  under  any  other 
class  of  lamps  entered  above  or  below. 
Such  special  and  miscellaneous  lamps  in- 
clude lecturer’s  reading  lamps,  double- 
base tubular  incandescent  lamps,  white 
enameled  tungsten  lamps,  also  other 
lamps  of  very  special  sizes,  ratings  or 
shapes  to  suit  unusual  requirements. 

Manufacturers: 


Anthony  Wayne  Lamp  Co-  1016  Savilla 
Ave.,  Ft.  Wayne,  Ind. 

Associated  Engineers  Co.,  180  N.  Dear- 
born St-  Chicago,  111.  (“Donahoe” 
switchboard  pilot.) 

BENJAMIN  ELECTRIC  MFG.  CO-  806 
W.  Washington  Blvd-  Chicago,  111. 
(Watertight  marine  portable.)  (See 
display  adv-  pages  1231-1234.) 

Betz  Co.,  Frank  S-  Hoffman  St-  Ham- 
mond, Ind. 


......  Utvvi.1  iv  v>u-  a VUUIVU  Ol-I 

New  York,  N.  Y. 

Central  Scientific  Co..  460  E.  Ohio  St- 
Chicago,  111.  (Demonstration  arc 
lamp.) 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 

Halsted  St-  Chicago.  111.  “Handy.” 
Cole  Mfg.  Co.,  Kent  St.,  Lindsay,  Ont.. 
Can. 

Continental  Lamp  Works,  Inc-  532-40  W. 
2 2nd  St-  New  York,  N.  Y.  “Conti- 
nental.” 


Eastman  Kodak  Co..  Rochester,  N.  Y. 
(“Safe-Light”  nhotograph  developing, 
“Brownie  Safellght”  photograph  en- 
larging.) 


ELECTRIC  CO-  Harrison,  N.  J.  (See 
display  adv-  pages  1272-1273.) 

Fowler  Lamp  A Mfg.  Co.,  61  E.  24th 
designs  ^ (Made  to  blueprint 

International  Incandescent  Lamp  Works, 
ffc”T  3°’^  Bergenline  Ave..  Union  Hill. 
N.  J.  “International.” 

Kramerlite  Co.,  Inc.,  577  Broadway.  New 
York,  N.  Y.  “Kramerlite.” 


Liberty  Appliance  Corp.,  249  E.  43rd  St- 
New  York.  N.  Y.  “Llbertv  Spotlite.” 

McIntosh  Stereopticon  Co..  30  E.  Ran- 
dolph St-  Chicago.  111.  (Lecturer’s.) 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzie  Ave.,  Chicago.  III.  “Presto.” 

Piper  Co.,  Ltd-  The  Hiram  L.,  75  St. 
Remi  St.,  Montreal,  Que-  Can. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave-  Chicago.  111. 

Schweitzer  A Herz,  231  N.  Wells  St- 
Chicago,  HI.  (Double  base.) 

Stiles  A Co-  H.  A..  97  Oliver  St-  Bos- 
ton, Mass. 

Triangle  Wood  Specialty  Co..  Inc-  8347 
W.  Madison  St-  Chicago.  III. 

Union  Electric  Corp.,  103  Mott  St-  New 
York,  N.  Y.  “Nitelite.” 


Wahmann  Mfg.  Co.,  George  H-  520  W. 
Baltimore  St-  Baltimore.  Md.  (For 
microscopes.) 

Warren  A Co..  Walter  G-  1401  W.  Jack- 
son  Blvd-  Chicago.  111. 

White  Co-  The  O.  C-  17-21  Hermon  St., 
Worcester,  Mass. 


LAMPS*  TABLE  OR  READING. — A 
complete  portable  lighting  unit  for  use  on 
a table.  It  consists  of  a support  or  base, 
resting  on  the  table,  an  upright  standard 
or  shaft  often  integral  with  the  base,  the 
Incandescent  lamp  or  cluster  of  lamps  and 
a lamp  shade  supported  by  the  standard. 
Metal,  wood,  reedware.  special  composi- 
tion and  pottery  are  commonly  used  for 
the  bases  and  standards.  Glass,  metal, 
silk,  parchment,  paper  and  pottery  are  in 
common  use  for  the  shades  of  table  lamps. 
Clusters  of  from  two  to  four  sockets  are 
generally  found  in  this  class  of  lamps.  A 
very  great  number  of  these  lamps  have 
been  produced  In  a great  variety  of  de- 
signs. While  most  are  designed  for  di- 
rect lighting,  some  indirect  and  also  com- 
bined direct  and  indirect  lighting  designs 
have  been  produced.  The  decorative  value 
of  table  lamps  has  given  them  wide  pop- 
ularity. They  serve  the  purpose  of 
illuminating  the  table  and  at  the  same 
time  are  an  attractive  addition  to  the 
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furnishings  of  the  room.  To  a consider- 
able extent  these  lamps  have  come  to  dis- 
place the  ceiling:  fixture  for  lighting  of 
living  rooms.  They  are  also  widely  used 
in  libraries  and  dens;  in  club  and  hotel 
writing  and  reading  rooms,  etc. 

Manufacturers: 

Acme  Gas  & Electric  Fixture  Co.,  132 
W.  14th  St.,  New  York,  N.  Y.  “Ac- 
metal.” 

Adjustable  Fixture  Co.,  The,  62  Mason 
St.,  Milwaukee,  Wis. 

Aladdin  Mfg.  Co.,  Muncie,  Ind. 

A.  & R.  Lamp  Co.,  The,  121-123  Lafay- 
ette St.,  Newark,  N.  J. 

ANDERSON  ELECTRIC  & EQUIPMENT 
CO..  Chicago,  111.  The  Adapt-a-lite  ex- 
tension unit  is  a complete  device  ready 
for  use.  with  plug  to  attach  to  any 
existing  socket  or  receptacle.  For  in- 
stalling. take  out  a lamp,  screw  in  the 
Adapt-a-lite,  insert  the  lamp  in  the 
socket,  and  reel  out  the  extension  as 
far  as  required  up  to  10  feet.  It  has  a 
brushed  brass  finish,  and  silk  covered 
conductor  cord.  The  Adapt-a-lite  port- 


Adapt-a-lite  Extension  Unit 

able  is  of  similar  construction,  having 
a patent  adjustable  shade  and  a 
bracket  base  of  unique  design  which 
combines  a base  for  use  as  a table 
lamp,  for  hanging  on  a wall,  a clamp 
for  attaching  to  the  frame  of  a bed. 
or  the  edge  of  a table  or  desk.  Shade 
can  be  adjusted  to  direct  the  light  rays 
in  any  direction.  It  ha ; brush  brass 
finish.  See  display  advertisement  on 
page  1294.— Adv. 

Anodion  Metal  Co.,  The,  124  South  St.. 
Baltimore,  Md. 

ARTIFICIAL  DAYLIGHTING  CO.,  INC., 
227  W.  17th  St.,  New  York,  N.  Y. 
“Macbeth.” 

Art  Metal  Works.  The,  Aronson  Sq., 
Newark,  N.  J.  “Ronson  ” 

Banfleld  & Sons,  Ltd.,  W.  H.,  370-86 
Pope  Ave.,  Toronto,  Ont.,  Can. 

Bauman  & Loeb.  Inc.,  138  Bowery,  New 
York,  N.  Y.  “B.  & L.” 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216  S.  Jefferson  St.,  Chicago,  111. 

Bergen  Co.,  The  J.  D.,  Meriden,  Conn. 

Biddle- Gaumer  Co.,  3846-66  Lancaster 
Ave.,  Philadelphia,  Pa. 

Bloch  & Co.,  L.  D.,  37-41  E.  18th  St., 
New  York,  N.  Y. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Cassidy  Co.,  Inc..  15-21  Wilbur  Ave.. 
Long  Island  City.  N.  Y.  “Cas-O-Lux.” 

Caswell-Runyan  Co.,  Huntington,  Ind. 

Central  Cut  Glass  Co..  1114  E.  63rd  St., 
Chicago,  111.  (Cut  glass.) 

Chicago  Reedware  Mfg.  CO.,  780-82  Mil- 
waukee Ave.,  Chicago,  111.  “Chicago.” 

Cincinnati  Artistic  Wrought  Iron  Works. 
2941-43  Eastern  Ave.,  Cincinnati,  Ohio. 

Cole  Mfg.  Co.,  Kent  St.„  Lindsay,  Ont., 
Can. 


When  writing  to  manufacturers  please 
mention  the 
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COLONIAL  ART  GLASS  CO.,  Springdale 
• Ave.,  Meriden,  Con*  Colonial  lamps, 
made  with  all  metal  base,  overlaid 
metal  on  opalescent  glass  shades,  wired 
complete  (less  bulbs)  with  chain  pull 


“Colonial”  Table  Lamp 

sockets,  six  feet  of  silk  cord  and  at- 
tachment plug.  Made  in  a variety  of 
styles  and  shapes.— Adv. 

Crown  Chandelier  Co..  Inc.,  610-614 
Broadway,  New  York,  N.  Y. 

Crucet  Mfg.  Co.,  292  5th  Ave.,  New  York, 
N Y. 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9 
W.  13th  St.,  New  York,  N.  Y. 

Day  Co.,  Thomas,  725  Mission  St.,  San 
Francisco,  Cal. 

Decker  Art  Studios,  M.  R.,  4026  N.  Keeler 
Ave.,  Chicago.  111. 

Empire  Lamp  & Brass  Mfg.  Co.,  663 W. 
Washington  St.,  Chicago,  111.  Em- 

Empfre  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y.  . 

Falkenbach  Mfg.  Co..  Inc..  159 E.  54th 
St.,  New  York,  N.  Y.  “Woodflbre. 
Faries  Mfg.  Co.,  Decatur,  111.  “Amron- 
lite  ” 

Fibreduro,  Inc..  396  Broadway,  New 
York,  N.  Y.  ^ __ 

Fine  Arts  Lamp  & Shade  Co.,  2301  Wa- 
bansia  Ave.,  Chicago.  HI. 

Fine  Arts  Product  Co.,  4311  Grand  Blvd., 
Chicago,  111.  “Voylroid.” 

First  National  Lighting  Corp.,  2030  E. 

22nd  St.,  Cleveland.  Ohio. 

Goshen  Novelty  & Lamp  Co.,  Goshen. 

Granden  Electric  Co..  1511  Howard  St., 
Omaha,  Neb.  _ _ 

Greist  Mfg.  Co.,  New  Haven,  Conn. 
' *TST allace. * ' 

Gudeman  & Co.,  30  Irving  PI..  New 
York,  N.  Y. 

HANDEL  CO..  THE,  381  E.  Main  St.. 
Meriden,  Conn.  A wide  selection  of 
artistically  designed  hand-decorated 
table  and  reading  lamps;  also  a com- 

Viorwf irlfLSSWare. 


Mazzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio* 

McDowell,  ^Inc.,  J.  M.,  222  E.  42nd  St., 
New  York,  N.  Y. 

McFaddin  & Co.,  H.  G.,  38  Warren  St., 
New  York,  N.  Y.  “Emeralite.” 

Mercer  Lamp  & Shade  Co.,  120  Hamil- 
ton Ave.,  Trenton,  N.  J. 

Miller  & Co.,  Edward,  99  Center  St., 
Meriden,  Conn.  “Miller.” 

Moran  & MacNair,  Inc.,  72  W.  Lake  St., 
Chicago,  111. 

Morreau  Co.,  1303-1307  Oregon  Ave.,  N. 
E.,  Cleveland,  Ohio.  “Qualiti-Lite.” 

Mosaic  Shade  Co.,  589  E.  Illinois  St„ 
Chicago.  111. 

Mugnai  Statuary  Co.,  1337  W.  Grand 
Ave.,  Chicago,  111. 

National  Plastic  Relief  Co.,  330  Main 
St.,  Cincinnati.  Ohio. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray.”  (See  display  adv.,  page 
1405.) 

New  England  Brass  & Fixture  Co.,  77 
Summer  St.,  Boston.  Mass. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Northwestern  Art  Shade  Co.,  184  W. 
Lake  St.,  Chicago,  111. 

Novelty  Lamp  Shade  Co..  2480  E.  22nd 
St.,  Cleveland.  Ohio.  “Bluebird.” 

Ornamental  Wood  Turning  Co.,  3217  W. 
Harrison  St..  Chicago.  111. 

OVALITE  CO.,  THE.  313  E.  22nd  St., 
New  York.  N.  Y.  “Deskolite.” 

Parch-O-Lite  Co..  74  E.  Roosevelt  Rd., 
Chicago.  111. 

Parislenne  Lamp  & Shade  Co..  1220  W. 
6th  St..  Cleveland.  Ohio.  “Parislenne.” 

Parker  Co.,  The  Charles.  48  Elm  St.. 
Meriden,  Conn. 

Perf eclite  Mfg.  Co..  119  Main  St..  Seattle, 
Wash. 

Peters  Co.,  H.  J.,  227-229  W.  Huron  St.. 
Chicago.  111. 

Phopnix  Glass  Co.,  Federal  Reserve  Bank 
Bldg,,  Pittsburgh,  Pa.  “Phoenix.” 

Phoenix  Light  Co.,  625  Market  St..  Mil- 
waukee. Wis. 

Pittsburgh  Lamp  Brass  & Glass  Co..  607 
Chamber  of  Commerce  Bldg..  Pitts- 
burgh. Pa. 

Polychrome  Art  Works,  2700  Diversey 
Ave.,  Chicago,  111. 

Rainaud  Co.,  The  H.  E.,  Meriden.  Conn. 

Randall  Co..  A.  L.,  180  N.  Wabash  Ave., 
Chicago,  111. 

RATTAN  MFG.  CO..  THE.  552  State 
St..  New  Haven,  Conn.  (See  display 
adv.,  page  1308.) 

Renner  & Maras.  Inc.,  289  4th  Ave..  Long 
Island  City,  Y.  (“Renmar”  adjust- 
able.) 

Riddlp  Co . The  Edward  N.,  27  Broad- 
way, Toledo.  Ohio. 

Rose  Bros.  Co.,  221  E.  Chestnut  St., 
Lancaster.  Pa. 

Royal  Art  Glass  Co.,  243  Canal  St..  New 
York,  N.  Y. 

Schwartz  & Bro.,  S.  Robert,  729-31 
Broadway,  New  York.  N.  Y.  “Esrob- 
ert.” 


— Adv. 

Harrison  Fixture  Works.  59  Harrison  St., 
Brooklyn.  N.  Y.  “Harrison.” 

Hartman -Malcom  Co.,  847  N.  Troy  St. 
Chicago,  111.  , _ TT 

Home  Light  Co.  of  America.  2120  Har- 
rison Ave..  New  York,  N.  Y.  (Wood.) 

International  Lamp  Mfg.  Co.,  533  S.  Wa- 
bash Ave.,  Chicago,  111. 

IVANHOE-REGENT  WORKS  OF  GEN 
ERAL  ELECTRIC  CO.,  5716  Euclid 
Ave..  Cleveland.  Ohio.  (See  display 
adv..  pages  1266-1269.) 

Jefferson  Glass  Co..  The.  Follansbee,  W. 
Va. 

Keith  Mfg.  Co..  Inc..  Clinton.  N.  Y. 

Keystone  Art  Glass  Co.,  333  N.  5th  St., 
Philadelphia.  Pa.  _ , 

Kittinger  Co.,  1893  Elmwood  Ave..  Buf- 
falo, N.  Y. 

Kneeland  Mfg.  Co..  Inc..  The,  216  N. 
Main  St.,  Wethersfield,  Conn. 

Krantz  & Sell  Co.,  The,  Honesdale.  Pa 

Lamb  Bros.  & Greene,  Nappanee.  Ind. 

Lindcraft  Studios.  Jamaica  Ave.,  & 125th 
St.,  Richmond  Hill,  N.  Y. 

Lion  Electrical  Appliance  Co.,  Inc.,  360 
Morgan  Ave.,  Brooklyn,  N.  Y. 

LOCALIZED  LIGHTING  CORP.,  540  W. 
68th  St.,  New  York.  N.  Y.  “Ander- 
son.” (See  display  adv..  page  1275.) 

LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO., 
2615  Washington  Ave.,  St.  Louis,  Mo. 
“Brascolite.”  (See  display  adv.,  pages 
1276,  1277.) 

Mautner  Lamp  Mfg.  Co.,  55  Mercer  St., 
New  York.  N.  Y. 


SHAPIRO  & ARONSON,  INC..  20  War- 


No.  3909 


ren  St.,  New  York, 
N.  Y. . The  lamp 
shown  herewith  is 
one  of  the  eight 
standardized  port- 
able lamps  manu- 
factured by  this 
company.  Other  de- 
signs In  various 
finishes.  All  lamps 
are  shipped  wired 
complete.  These  are 
described  in  Cata- 
log No.  22.  Sent  to 
interested  parties 
on  request. — Adv. 


IGNAL  ELECTRIC  MFG.  CO..  Memom- 
inee,  Mich.  “Signal.”  w 

tandard  Wood  Turning  Co.,  1766  W. 
Austin  Ave.,  Chicago,  111. 
tarbuck  & Sons.  R.  M.,  63  Asylum  St.. 
Hartford,  Conn.  _ „ 

terling  Bronze  Co.,  201  E.  12th  St.. 
New  York,  N.  Y. 

tiles  & Co..  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  (Wood.) 

traus-Hohenstein  Co.,  132-134  W\  21st 
St.,  New  York,  N.  Y. 

Wangle  Wood  Specialty  Co.,  Inc.,  3347 
W.  Madison  St.,  Chicago.  111. 
ran  Briggle  Tile  & Pottery  Co.,  The, 
Colorado  Springs,  Colo.  (Pottery.) 
rillmont  & Co.,  Peter  S.,  20  W.  22nd 
St.,  New  York,  N.  Y 
rOIGT  CO.,  1741-47  N.  12th  St,  Phila- 

Da 
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Warner.  Inc.,  C.  B.  & J.,  138  W.  14th  St. 
New  York,  N.  Y. 

Warren  & Co.,  Walter  G.,  1401  W.  Jack 
son  Blvd.,  Chicago,  111. 

Whitd  Co.,  The  O.  C.,  17  Hermon  St. 
Worcester,  Mass. 

Williams  Re-Lart  Lame  Co.,  426  S 
Throop  St..  Chicago,  111.  “Re-Lart. 

Williamson  & Oo..  R.,  Washington  & 
Jefferson  Sts.,  Chicago.  111. 

Wrought  Iron  & Art  Glass  Fixture  Co. 
195  Canal  St.,  New  York.  N.  Y. 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St. 

Young  Co!!  William  B.,  1733  N.  6th  St. 
Philadelphia,  Pa- 

Ypsilanti  Reed  Furniture  Co.,  Ionia 
Mich. 

LAMPS,  TELEPHONE  SWITCHBOARD. 

—Small  incandescent  lamps  developed  for 
use  on  manual  switchboards.  They  are 
tubular  In  shape,  of  small  diameter,  about 
5/16  in.,  and  about  1 in.  long.  They 
have  flat  metal  terminals  at  the  rear. 
Lamps  are  given  several  names  depend- 
ing upon  the  apparatus  they  are  associated 
with  and  their  function,  as  follows: 

Busy  Lamp.  A lamp  associated  with  _ 
trunk  jack  and  which  is  lighted  as  long  as 
the  trunk  is  busy. 

Line  Lamp.  A switchboard  lamp  asso- 
ciated with  a subscriber  line  on  a common- 
battery  manual  switchboard.  It  lights 
when  a subscriber  takes  the  receiver  from 
the  hook.  It  is  usually  operated  by  a line 
relay.  A few  magneto  boards  have  been 
made  with  line  relays  and  lamp  signals. 
The  larger  toll  boards  have  lamp  signals. 

Pilot  Lamp.  A lamp  common  to  a group 
of  lamps  and  arranged  to  light  when  any 
one  of  them  lights.  The  line  pilot  lamp 
lights  when  any  line  lamp  lights.  The 
supervisory  pilot  lamp  lights  when  any 
answering  supervisory  lamp  lights.  A 
pilot  lamp  assists  the  operator  and  the 
supervisor  in  seeing  what  is  wanted. 

Resistance  Lamp.  A lamp  used  as  a re- 
sistance only,  not  for  its  light.  For  in- 
stance. most  ringing  generators  deliver 
their  current  to  the  switchboard  through 
a resistance  lamp  so  that  if  the  line  being 
rung  is  dead  short-circuited  it  will  not 
dead  short-circuit  the  generator. 

Supervisory  Lartip.  A lamp  associated 
with  a switchboard  cord  by  means  of 
which  the  subscriber  can  attract  the  at- 
tention of  the  operator,  and  by  which  the 
operator  can  supervise  the  connection. 
When  the  subscriber  hangs  up  his  receiver, 
the  supervisory  lamp  lights.  By  work- 
ing the  hook  slowly  down  and  up  the  lamp 
will  “flash.”  Rapid  working  of  the  hook 
will  not  give  the  lamp  filament  time  to 
become  incandescent.  Also  see  Super- 
vision, manual  telephone  switchboard. 

Ringing  Lamp.  A lamp  associated  with 
a trunk  at  the  B board  which  remains 
lighted  until  the  called  subscriber  has  an- 
swered. By  this  the  B operator  knows 
when  to  stop  ringing. 

Test  Lamp.  A lamp  used  by  switchmen 
to  test  circuits  on  a working  switchboard. 
It  has  one  or  more  flexible  cords  and  oper- 
ates on  the  normal  battery  voltage  of  the 
board. 


Manufacturers: 

Bettalyte  Incandescent  Lamp  Co..  Inc., 
366-372  W.  15th  St.,  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W„  Toronto,  Ont.,  Can. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  (See 
display  adv.,  pages  1272-1273.) 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.,  page  1327.) 

Novelty  Incandescent  Lamp  Co.,  Empor- 
ium, Pa.  “Nilco.” 

Stanley  & Patterson.  34  Hulbert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway. 
New  York.  N.  Y. 

LAMPS,  THERAPEUTIC.— Lamps  used 
by  the  medical  profession  for  healing  pur- 
poses may  be  classed  under  three  heads: 
(a)  Lamps  which  act  largely  by  heat 
radiation.  In  these  an  incandescent  lamp 
of  low  efficiency  and  high  wattage  is  used, 
the  heat  and  light  rays  being  directed  by 
a concentrating  reflector  so  as  to  con- 
verge at  a point  a short  distance  from  the 
lamp,  so  that  considerable  radiant  heat 
can  be  applied  to  the  part  of  the  body 
to  be  treated.  (b)  Lamps  giving  light 
radiation  of  a certain  color.  Blue  lamps, 
in  which  the  red  rays  and  heat  rays  have 
been  largely  filtered  out  by  the  blue  glass, 
have  been  used  in  the  treatment  of  cer- 


tain skin  diseases.  (c)  Lamps  gKing 
ultra-violet  light.  The  quartz- tube  mer- 
cury-vapor lamp  is  used  for  this.  The 
ultra-violet  rays  have  a pronounced  ger- 
micidal effect,  but  must  be  used  with 
great  care. 

Manufacturers: 

Betz  Co.,  Frank  S..  Hoffman  St..  Ham- 
mond, Ind.  “Giant.”  "Murphy's.” 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
St.,  Buffalo,  N.  Y. 

Brooklyn  Medical  Battery  & Instrument 
Co.,  Inc.,  991  Madison  St.,*  Brooklyn, 
N.  Y. 

BURDICK  CABINET  CO.,  Milton.  Wis. 

COOPER  HEWITT  ELECTRIC  CO.,  95 
River  St.,  Hoboken,  N.  J.  “Cooper 
Hewitt.” 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  (See 
display  adv.  pages  1272-1273.) 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St.,  New  York,  N.  Y.  “Cosmo.” 

Koken  Companies,  2528  Texas  Ave.,  St. 
Louis,  Mo.  “Koken.” 

Magic  Pain  Relieving  Lamp  Co.,  544  Gar- 
field Ave.,  Chicago,  111.  “Sterling.” 

McFaddin  & Co.,  H.  G.»  38  Warren  St.. 

t New  York.  N.  Y.  “Thermolite.” 

McINTOSH  BATTERY  & OPTICAL  CO.. 
223-233  N.  California  Ave..  Chicago,  111. 
“Solaray.” 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York,  N.  Y. 
“Pittsburgh.” 

Sanitarium  Equipment  Co.,  Battle  Creek, 
Mich.  “Solar.” 

Sanitax  Electric  Co.,  143-147  E.  23rd  St., 
New  York.  N.  Y.  “Sanitax.” 

Schwartz  & Bro.,  S.  Robert,  729-31 
Broadway,  New  York*  N.  Y.  "Heato- 
lite.” 

Scientific  Utilities  Co.,  Inc.,  18  E.  16th 
St..  New  York,  N.  Y. 

Sharp  & Smith.  65  E.  Lake  St.,  Chicago, 
111.  “Sands.” 

Sterling  Pain  Relieving  Lamp  Co.,  546 
Garfield  Ave.,  Chicago,  111.  “Sterling.” 

Taylor,  Dr.  W.  D.,  Mechanic  Falls.  Me. 

Victor  X-Ray  Corp.,  236  S.  Robey  St.. 
Chicago,  111. 

Wappler  Electric  Co..  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

LAMPS,  VEHICLE  AND  BICYCLE.— 
These  outfits  usually  consist  of  a battery 
of  one  or  two  dry  cells  and  one  or  a 
group  of  lamps  needed  on  the  particular 
vehicle  for  which  they  are  designed,  gen- 
erally one  headlight  and  a small  tail  lamp. 
They  are  equipped  with  fittings  for  con- 
veniently fastening  the  battery  and  lamps 
to  the  vehicle  dashboard  or  frame.  Their 
freedom  from  the  troubles  common  with 
gas  and  oil  lamps  has  made  them  quite 
popular. 

Manufacturers: 

American  Every  Ready  Works  of  Na- 
tional Carbon  Co.,  Inc.,  Thompson 
Ave.  & Orton  St..  Long  Island  City, 
N.  Y.  “Eveready.” 

Anthony  Wayne  Lamp  Co.,  1016  Savilla 
St.,  Ft.  Wayne,  Ind. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park.  Toronto,  Ont.,  Can. 

Chicago  Electric  Mfg.  Co..  2801-2819  S. 
Halsted  St.,  Chicago.  111.  “Handy.” 

Delta  Electric  Co.,  Marion,  Ind.  “Delta.” 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  (See 
display  adv..  pages  1272-1273.) 

Howe  Lamp  & Mfg.  Co.,  115-123  E.  On- 
tario St.,  Chicago,  111. 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzie  Ave.,  Chicago,  111.  “Presto.” 

Morse,  Frank  W..  289  Congress  St.,  Bos- 
ton, Mass. 

Rose  Mfg.  Co..  910  Arch  St.,  Philadel- 
phia, Pa.  “Neverout.” 

Smith  Mfg.  Co.,  Inc.,  F.  A.,  183-87  N. 
Water  St..  Rochester.  N.  Y.  “Smith.” 

LAMSON. — Trade  name  for  bolts  and 
wrenches  manufactured  by  the  Lamson  & 
Sessions  Co.,  2188  Scranton  Rd.,  Cleveland, 
Ohio. 

LAMSON  A SESSIONS  CO.,  THE.— 2188 
Scranton  Rd..  Cleveland,  Ohio.  Manufac- 
turer of  pole-line  hardware.  Business  es- 
tablished 1866.  President,  F.  C.  Case; 
vice-president  and  treasurer,  J.  G.  Jen- 
nings; secretary,  H.  C.  Holt. 

LAMSON  CO.,  THE. — Boston,  Mass. 
Manufacturer  of  conveyors  and  carrier  sys- 
tems. Business  established  1888.  Presi- 
dent. W.  F.  Merrill;  vice-president,  H.  C. 
Turner.  Main  office,  100  Boylston  St..  Bos- 
ton, Mass.  Factory,  Lowell,  Mass.  Branch 
offices,  9-11  E.  37th  St..  New  York,  N.  Y.; 
210  N.  Broad  St.,  Philadelphia,  Pa.;  319  3rd 


St.,  Pittsburgh.  Pa.;  Equitable  Bldg.,  Balti- 
more, Md.;  194  E.  Main  St.,  Rochester. 
N.  Y. ; 525  Woodward  Ave.,  Detroit,  Mich.; 
2063  E.  4th  St..  Cleveland.  Ohio;  119  E.  6th 
St.,  Cincinnati,  Ohio;  Washington  & Illi- 
nois Sts.,  Indianapolis,  Ind.;  6 N.  Michigan 
Ave.,  Chicago.  111.;  320  Tribune  Annex, 

Minneapolis,  Minn.;  McCague  Bldg.,  Omaha, 
Neb.:  1622  Arapahoe  St.,  Denver.  Colo.;  617 
Mission  St.,  San  Francisco,  Cal.;  221  San 
Fernando  Bldg.,  Los  Angeles,  Cal.;  709  Pine 
St.,  St.  Louis.  Mo.;  227  Bourbon  St.,  New 
Orleans,  La.;  210  New  Ridge  Bldg.,  Kansas 
City,  Mo.;  905%  Elm  St.,  Dallas.  Tex.;  215 
Stewart  SL,  Seattle,  Wash.;  Moore  Bldg., 
Atlanta.  Ga.;  426  Colorado  Bldg..  Washing- 
ton, D.  C.;  136  Simcoe  St.,  Toronto,  Ont.; 
104  Empire  Bldg.,  Vancouver,  B.  C. 

LAMSON  ELECTRICAL  & MFC.  CO.— 
625  W.  Jackson  Blvd.,  Chicago,  111.  Manu- 
facturers of  telegraph  recording  systems, 
screws,  etc.  Business  established  1915. 

LANCASHIRE  DYNAMO  A MOTOR  CO. 
OF  CANADA,  LTD.— Toronto,  Ont.,  Can. 
Manufacturer  of  motors,  generators,  motor- 
generators,  electric  trucks,  etc.  Business 
established  1911.  President  and  general 
manager,  S.  A.  Gaskell;  vice-president,  W. 
Kilvert;  secretary  and  treasurer,  B.  Brady. 
Main  office  and  factory,  Toronto,  Ont.,  Can. 
Branch  office,  602  New  Birks  Bldg.,  Mon- 
treal, Que.,  Can. 

LANCASTER. — Trade  name  for  electric 
forge  blowers  manufactured  by  the  Cham- 
pion Blower  & Forge  Co.,  Lancaster,  Pa. 

LANCASTER  IRON  WORKS.— Lancaster, 
Pa.  Manufacturers  of  storage  tanks, 
smoke  stacks,  breechings,  etc.  Incorpo- 
rated 1910.  Main  office  and  factory,  Lan- 
caster, Pa.  Branch  office,  601  5th  Ave.. 
New  York,  N.  Y. 

LANCASTER  LENS  CO.,  THE.— 220  W. 

Main  St.,  Lancaster,  Ohio.  Manufacturer 
of  dry  batteries  and  lenses.  Business  es- 
tablished 1910.  President,  Edmund  Dickey; 
vice-president,  Scott  S.  Wilson;  secretary 
Albert  Steiner;  treasurer.  Walter  E.  Gun- 
ion. 

L A A. — Trade  name  for  electric  vibra- 
tors for  foundry  use  manufactured  by  the 
Pressed  Steel  Co.,  39  8th  St.,  Muskegon, 
Mich. 

LAND  LINE  TELEGRAPH.— A wire 
telegraph  system  or  line  that  extends  over 
the  land,  as  distinguished  from  submarine 
cable  telegraphy. 

LANDERS,  FRARY  A CLARK.— New 

Britain,  Conn.  Manufacturer  of  electric 
household  and  industrial  electrical  applianc- 
es. President,  Arthur  G.  Kimball;  vice- 
presidents.  F.  A.  Searle,  F.  J.  Wachter,  J. 
F.  Lamb,  H.  A.  Johnson;  secretary,  Edward 
F.  Hall;  treasurer,  Pardon  C.  Rickey.  Main 
office  and  factory.  New  Britain,  Conn. 
Branch  offices,  180  N.  Wabash  Ave.,  Chi- 
cago, 111.;  200  5th  Ave.,  New  York,  N.  Y. 

LANDERS,  FRARY  A CLARK,  UNITED 
VACUUM  APPLIANCE  DIVISION.— Con- 
nersville.  Ind.  Manufacturer  of  electric 
scrubbing  machines  and  vacuum  cleaners. 
Sales  manager,  E.  H.  Glass. 

LANDIS  ENGINEERING  A MFG.  CO.— 
Waynesboro,  Pa.  Manufacturer  of  electric 
clocks.  M.  H.  Landis,  secretary. 

LANDIS  MACHINE  CO.— St.  Louis,  Mo. 
Manufacturer  of  motor-driven  shoe  repair- 
ing machines.  President.  J.  C.  Moon;  vice- 
president,  C.  R.  Crawford;  secretary,  E.  M. 
Primeau;  treasurer,  B.  W.  Sharp. 

LANDIS  MACHINE  CO.— Waynesboro, 
Pa.  Manufacturer  of  pipe  and  bolt  thread- 
ing machines.  Business  established  1903. 
President.  J.  J.  Oiler;  vice-president,  J.  F. 
Shank;  secretary,  J.  G.  Mumma;  treasurer 
and  general  manager,  J.  G.  Benedict;  sales 
manager,  C.  N.  Kirkpatrick. 

L.  A L. — Trade  name  for  showcase  light- 
ing fixture  manufactured  by  Charles  W. 
Leveridge,  Inc.,  133  Liberty  St.,  New  York, 
N.  Y. 

L.  A N. — Trade  name  for  potentiometers 
and  other  electrical  measuring  instruments 
manufactured  by  the  Leeds  A Northrup 
Co.,  4901  Stenton  Ave.,  Philadelphia,  Pa. 

L.  A N.  CO.,  LTD.,  THE.— St.  Johns, 
Que.,  Can.  Manufacturer  of  flexible  non- 
metallic  conduit.  Business  established 
1908.  President,  W.  Northey;  vice-presi- 
dent and  general  manager,  E.  Longfln; 
secretary  and  treasurer,  V.  N.  Longfln. 

LANGE,  HENRY  G.— 162  N.  May  St.. 
Chicago,  111.  Manufacturer  of  motor-driven 
glass  beveling  machines,  ice  cream  freezers, 
etc. 
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LANGELIER  MFG.  CO.— A r 1 1 n g t o n. 
Cranston,  R.  I.  Manufacturer  of  motor- 
driven  sensitive  drills,  tapping  and  wire 
drawing  machines.  President  and  treas- 
urer, A.  J.  Langelier;  secretary,  C.  L. 
Leclerc. 

LANGHAAR  BALL  BEARING  CO.,  THE. 
— Aurora,  Ind.  Manufacturer  of  ball  and 
thrust  bearings.  Business  established  1919. 
President,  A.  M.  Diehl;  vice-president  and 
general  manager,  L.  Langhaar;  secretary, 
Joseph  F.  Pflum;  treasurer,  George  C. 
Kimmel. 

LANGLEBEN. — Trade  name  for  carbon 
brushes  manufactured  by  Hart  & Co.,  124 
N.  Main  St.,  Fostoria,  Ohio. 

LANGMUIR,  IRVING. — An  American 
chemist  and  physicist,  born  in  Brooklyn, 
N.  Y.,  1881.  He  graduated  as  Metallurgical 
Engineer  from  Columbia  University  in  1903, 
and  in  1906  received  the  degree  of  Ph.  D„ 
from  the  University  of  Gottingen.  From 
1906  to  1909  he  was  an  instructor  In  chem- 
istry -at  Stevens  Institute  of  Technology. 
Since  then  he  has  been  assistant  to  Dr.  W. 
R.  Whitney  in  the  Research  Laboratory  of 
the  General  Electric  Co.  He  is  known  for 
his  investigations  of  the  principles  of 
thermionic  emission  in  high  vacua,  heat 
conduction  in  gases,  chemical  reactions  at 
low  pressures,  absorption  and  surface  ten- 
sion phenomena,  structure  of  liquid  films, 
and  other  molecular  and  atomic  properties, 
which  have  found  application  in  the  Cool- 
idge  X-ray  tube,  the  Pliotron  and  Kenotron 
electron  tubes,  the  gas-filled  incandescent 
lamp,  and  the  high-vacuum  mercury-vapor 
pump.  In  1917  and  1918  he  was  engaged  on 
devices  for  submarine  detection.  He  was 
awarded  the  Nichols  medal  by  the  Amer- 
ican Chemical  Society  in  1915  and  the 
Hughes  medal  from  the  Royal  Society  of 
London  Mn  1918. 

LANGSTADT-MEYER  CO.  — Appleton, 
Wis.  Manufacturer  of  portable  and  farm 
lighting  and  power  plants.  Business  estab- 
lished 1890.  President,  A.  C.  Langstadt; 
vice-president,  H.  H.  Cole;  secretary,  treas- 
urer and  general  manager,  August  H. 
Meyer;  sales  manager,  B.  G.  Bilter.  Branch 
offices.  Green  Bay,  Wis.,  Oshkosh,  Wis. 

LANSDEN  -CO.,  INC.,  TH E.— Danbury, 
Conn.  Manufacturer  of  electric  trucks  and 
tractors.  Business  established  1913.  Pres- 
ident, Harry  McLaghlan;  vice-president, 
Arnold  Turner;  secretary,  James  Doran; 
treasurer,  Frank  H.  Lee;  general  manager, 
Frank  E.  Queeney;  sales  manager,  R.  D. 
Dumont.  Main  office  and  factory,  Danbury, 
Conn.  Branch  office,  229  W.  42nd  St.,  New 
York,  N.  Y.  Sales  representatives,  R.  D. 
Dumont,  229  W.  42nd  St..  New  York,  N.  Y.; 
Day  Baker  Co.,  110  Arlington  St..  Boston, 
Mass. 


Novelty  Lamp  & Shade  Co..  2490  E.  22nd 
St.,  Cleveland,  Ohio. 

Star  Chandelier  Co.,  Iric.,  33  Bleecker  St., 
New  York,  N.  Y.  “Star.” 

LANTERNS,  MAGIC.— The  magic  lantern 
Is  a small  projection  lantern  especially 
adapted  to  use  with  small  slides  and  post- 
cards. The  lantern  is  essentially  a box 
containing  one  or  two  electric  lamps,  a 
slide  holder  and  lenses  for  projecting  the 
image  upon  the  screen.  It  is  usually  sim- 
ple. particularly  adapted  for  operation  by 
children  in  giving  parlor  entertainments. 

Manufacturers: 

Beselcr  Co..  Charles,  131-33  E.  23rd  St., 
New  York.  N.  Y. 

BRENKERT  LIGHT  PROJECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich.  “Bren- 
opticon.” 

Victor  Animatdgraph  Co.,  527  W.  4th  St., 
Davenport,  Iowa.  “Victor.” 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa.  “Franklin.” 

LANTERNS,  PORTABLE,  DRY  BAT- 
TERY.— These  lanterns  contain  one  or  two 
dry  cells  mounted  In  a metal  box.  The 
cells  are  commonly  of  standard  No.  6 size. 
The  small  tungsten  lamp  is  usually 
mounted  on  the  front  of  the  box  and 
equipped  with  a parabolic  reflector  and 
lens.  The  metal  box  has  a handle  or  ball 
for  carrying  or  a hook  for  fastening  the 
lamp  to  the  clothing  when  it  is  desired 
that  both  hands  remain  free  while  the  lan- 
tern is  in  use.  These  lanterns  are  used  on 
farms,  by  watchmen,  by  railway  switch- 
men, in  private  garages  unprovided  with 
other  light  and  to  some  extent  about  the 
home.  These  outfits  were  first  called  lan- 
tern-type flashlights.  Having  large  cells, 
however,  they  do  not  need  to  be  flashed  on 
and  off  at  short  Intervals  and  may  be  kept 
burning  for  an  hour  or  more  steadily. 

Manufacturers: 

American  Ever  Ready  Work*  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & 
Orton  St.,  Long  Island  City,  N.  Y. 
“Eveready.” 

American -LaFrance  Fire  Engine  Co.,  El- 
mira, N.  Y.  “LaFrance.” 

Beacon  Electric  Works  of  National  Car- 
bon Co.,  Inc.,  Long  Island  City.  N.  Y 
“Beacon.” 

Burgess  Battery  Co.,  Madison,  Wis. 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston,  Mass. 

Canadian  National  Carbon  Co..  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Dad’s  Factories.  238  S.  Meridian  St.,  In- 
dianapolis, Ind.  “Dad’s.” 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street,  Chicago,  111.  Federal  electric 
lantern  casts  no  downward  shadows. 


LANTERNS.  ELECTRIC,  RAILWAY 
SWITCHMEN'S. — These  lanterns,  quite 
similar  to  the  oil  lanterns  commonly  used, 
have  a battery  of  dry  cells  mounted  in  the 
base  or  directly  below  the  handle.  The 
type  with  the  battery  above  the  lantern  is 
equipped  with  a wire  frame  base  so  that 
the  light  of  the  lantern  shining  through  the 
base  illuminates  the  ground  about  the  lan- 
tern. They  have  the  marked  advantage 
over  oil  lamps  of  being  free  from  the  liabil- 
ity of  being  blown  out  by  the  wind.  They 
are  also  safer  than  any  oil  lamp. 


LANTERNS,  EYE  T E S T I N G.  — See 
Ophthalmometers:  also  Optical  test  charts, 
electrically  illuminated. 


LANTERNS,  FOR  DECORATIVE 
LIGHTING  FIXTURES.— There  are  two 
distinct  types  of  lantern  shades  of  this 
class,  those  having  glass  panel  sides  in  a 
bell  shaped  metal  frame  and  those  types 
very  similar  to  railway  or  marine  lanterns. 
The  former  are  commonly  made  of  brass, 
copper  or  iron  with  art  glass  plates.  They 
are  generally  used  for  entrance,  hall  and 
porch  fixtures,  also  for  grill  rooms,  etc. 
The  latter  type  are  used  in  rooms  built  in 
imitation  of  ships’  salons,  staterooms,  deck, 
etc.  They  are  more  commonly  usech  In 
such  rooms  in  yacht  or  boat  clubs  and  to 
some  extent  In  seaside  restaurants  and 
hotels. 


Manufacturers: 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  III.  “600.” 

Day  Co.,  Thomas,  725  Mission  St.,  San 
FYancisco,  Cal. 

Herwig  Art  Shade  & Lamp  Co.,  2140  N. 

Hals  ted  St.,  Chicago,  111. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  111. 


Federal  Lantern 


Cannot  go  out  suddenly.  Strong  and 
sturdy.  Nickel  plated.  See  display 
adv.  on  page  1291. — Adv. 

Franco  Electric  Corp.,  Franco  Bldg.. 
Brooklyn,  N.  Y.  “Franco.” 

French  Battery  & Carbon  Co.,  Madison, 
Wis.  “Ray-O-Lite.” 

Grether  Fire  Equipment  Co.,  Dayton, 
Ohio.  “Grether.” 

HIpwell  Mfg.  Co.,  Pittsburgh,  Pa.  “Hip- 
coscope.” 

Kwick-Lite  Electric  Corp.,  360  Kearney 
St.,  San  Francisco,  Cal.  “Quick-Lite.” 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 

Niagara  Searchlight  Co.,  Inc.,  Ferry  & 
8th  Sts.,  Niagara  Falls,  N.  Y. 
“Niagara.” 


Novo  Mfg.  Co.,  Inc.,  424  W.  33rd  St.,  New 
York,  N.  Y.  “Novo.” 

Universal  Carbon  Co.,  1st  St.  & Riverside 
Ave.,  Dundee,  III.  “Universal.” 

Usona  Mfg.  Co.,  Inc.,  The,  1 Hudson  St- 
New  York,  N.  Y.  “Kwik-Lite.” 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
New  York,  N.  Y.  “Woodwin.” 


LANTERNS,  PORTABLE,  STORAGE- 
BATTERY  TYPE. — Lanterns  of  this  type 
have  a battery  of  one  or  two  cells  mounted 
in  a rugged  metal  case  on  which  is  mounted 
a small  tungsten  lamp  with  a parabolic  re- 
flector. They  are  used  in  mines,  powder 
works,  oil  refineries,  grain  elevators,  flour 
mills  and  similar  places  where  an  explosive 
atmosphere  makes  it  hazardous  to  use  illu- 
minants  having  a flame  as  the  light  source. 
They  are  also  used  by  watchmen  in  indus- 
trial plants  and  factories  and  on  ships,  and 
by  firemen  in  entering  a smoke-filled  build- 
ing. These  lanterns  are  quite  compact  and 
give  a steady,  penetrating  light. 

Manufacturers: 


St.,  Chicago,  111.  (See  display  adv. 
page  1291.) 

Grether  Fire  Equipment  Co..  Dayton, 
Ohio.  “Grether.” 

P,2reeov.nt0i,a,g?.Battery  Co”  1415  Race 
St..  Philadelphia,  Pa.  “Pioneer.” 

LANTERNS,  RAILWAY  SIGNAL.— The 

lanterns  used  in  connection  with  electric 
lamps  for  railway  signal  service  are  in 
some  types  simnar  in  external  design  to 
the  older  o 1-lamp  types.  The  lamp  and 
reflector  or  lens  is  housed  in  a sheet  metal 
casing.  The  lanterns  use  either  a Fresnel 
lens  or  reflector,  the  two  not  being  com- 
monly combined.  Some  types  include  an 
adapter  or  similar  device  for  focusing  the 
lamp.  To  obtain  economy  In  distribution 
of  energy  a few  systems  transmit  the  cur- 
rent at  a relatively  high  voltage  and  trans- 
form down  at  the  lamp.  In  such  cases  an 
autotransformer  is  usually  employed  to  re- 
voltage  and  this  device  may  also 
be  included  within  the  lantern  case.  Many 
of  these  lanterns  have  been  of  special  de- 
^Ign  to  suit  a particular  installation.  One 
of  the  earliest  types  of  lanterns  was  made 

ThJ  iflnUtoe  ,n  thA  Bostion  subway  system. 
This  lantern  used  two  lamps  per  lens,  the 

l?™?8  being  connected  In  multiple  and  set 
adjacent  to  each  other,  the  focus  point 
Thp8inmnWay  between  the  two  filaments. 
The  lamps  were  rated  at  50  volts.  4 cd. 

&JVay  ?raciic?  is  to  use  low-voltage 
spefIal  design,  having  a short  coil 
?a"-t.  only  one  lamp  is  used  per  lan- 
tern  as  experience  has  shown  that  a sin- 
gle lamp  is  entirely  reliable  and  that  use 
or  two  lamps  causes  needless  complication 
Also  see  Lamps,  railway  signal  and  switch. 
Manufacturers: 


?*ate..sV  Chicago'"  111.  “Federal/* 
(bee  display  adv.  page  1291.) 

Piper  Co.,  Ltd.,  The  Hiram  L.,  73  St 
Remi  St.,  Montreal,  Que.,  Can. 
UNITED  BILECTRIC  APPARATUS  CO.. 

1529-33  Columbus  Ave.,  Boston,  Mass. 
LANZ  & SONS,  MATHEW.— Pittsburgh, 
Pa.  Manufacturers  of  pole-line  hard- 
ware, washers,  etc. 


LAP  WINDING. — A type  of  armature 
winding  in  which  a circuit  through  its 
conductors  goes  forward  and  then  laps 
back  alternately.  Lap  windings  are  also 
called  multiple,  or  parallel,  windings  in 
contradistinction  to  series,  or  wave,  wind- 
ings. Lap  windings  for  d-c.  machines 
have  as  many  circuits  In  parallel  as  there 
are  poles  or  a multiple  thereof. 

LARCO  WRENCH  & MFG.  CORP.— 

7800  Woodlawn  Ave.,  Chicago.  111.  Manu- 
facturer of  pipe  and  monkey  wrenches. 
John  V.  Larson,  president. 


LARGE-DAIL  MFG.  CO.,  INC.— 606 
Cherry  St.,  Philadelphia,  Pa.  Manufac- 
turer of  switchboards,  switches,  panel- 
hoards,  steel  cabinets  and  boxes.  Busi- 
ness established  1909.  President  and  gen- 
eral manager.  Edward  A.  Dail;  secretary, 
James  P.  Blore;  treasurer,  Edna  P.  Dail. 


LATCHES,  ELECTRIC  DOOR  OPENER. 

— A form  of  latch  used  in  connection  with 
solenoid  or  magnetically  operated  door 
openers  used  on  sliding  doors. 


Manufacturer: 


Bunnell  & Co..  J.  H.  32  Park  Place. 
New  York,  N.  Y.  “Bunnell.” 
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LATERAL. — In  electrical  circuits  the 
term  lateral  is  used  to  designate  any 
branch  circuit  or  conduit  line  that  pro- 
ceeds out  from  a main  circuit  or  line, 
such  as  a service  connection  to  a main, 
etc.  Also  see  Laterals,  underground  con- 
duit. 

LATERALS,  UNDERGROUND  CON- 

DU  IT. — The  connections  from  an  under- 
ground conduit  line  to  buildings  are 
termed  laterals  or  subsidiaries.  They  are 
of  iron  pipe  or  fiber  where  bends  are  In- 
cluded, but  may  be  of  the  same  material 
as  the  conduit  line,  if  run  approximately 
straight.  The  duct  material  with  its  con- 
crete jacket  is  usually  less  expensive  than 
iron  pipe,  if  there  are  two  ducts  In  the 
lateral. 

LATHES,  JEWELERS'  MOTOR-DRIV- 
EN.— This  type  of  lathe,  a small  bench 
lathe  often  belt-driven  from  a fractional- 
horsepower  motor,  is  designed  for  work 
which  must  be  done  to  a high  degree  of 
accuracy  on  small  parts.  They  are  used 
by  jewelers,  watchmakers  and  in  the  elec- 
trical field  by  instrument  and  meter  build- 
ers in  the  manufacture  and  repair  of  these 
instruments. 

Manufacturer: 

General  Platers'  Supply  Co..  Inc.,  480- 
493  Broome  St.,  New  York.  N.  Y. 

LAUNCHES,  ELECTRIC.— The  storage- 
battery  launch  is  used  to  sortie  extent  in 
the  ponds  of  amusement  parks,  public 
parks,  summer-resort  lakes  and  similar 
places.  Its  simplicity  of  control  makes 
it  of  particular  value  in  such  places,  as  it 
can  be  operated  by  relatively  inexperi- 
enced persons.  It  may  be  used  for  short 
hauls  where  the  heat,  odor,  noise  and 
smoke  of  the  engine-driven  motorboat  is 
objectionable. 

LAUNDRY  DRIERS,— S e.e  Driers, 
clothes,  electric. 

LAUNDRY  IRONING  MACHINES.— See 

Ironing  machines,  electric,  laundry. 

LAUNDRY  IRONS.— See  Irons,  electric, 
pressing,  laundry. 

LAUNDRY  MAID.— Trade  name  for 
electric  washing  machine  manufactured  by 
the  One  Minute  Mfg.  Co.,  Newton.  Iowa. 

LAUNDRY  MACHINERY,  MOTOR- 
DRIVEN. — Motor  drive,  due  in  part  to  its 
freedom  from  dirt  and  dripping  oil,  is 
particularly  adapted  to  use  on  large  laun- 
dry machines,  such  as  are  used  in  com- 
mercial, hotel.  Institutional  and  other  large 
laundries.  The  machines  themselves  are 
of  several  kinds  .and  include  washing  ma- 
chines, extractors,  ironing  machines,  and 
exhaust  fans.  Individual  motor  drive  is 
occasionally  used,  especially  for  fans  and 
ironing  machines,  but  group  drive  is  quite 
common.  Electric  heat  is  seldom  used  for 
these  machines,  the  heat  generally  being 
supplied  by  steam  or  gas  flame.  Also  see 
Washing  machines,  clothes,  laundry,  and 
Ironing  machines,  electric,  laundry. 

Manufacturers: 

Keystone  Ironing  Machine  Co.,  Knicker- 
bocker Bldg.,  New  York,  N.  Y.  “Key- 
stone." 

Mateer  & Co..  P.  W..  226-232  W.  On- 
tario St.,  Chicago.  111. 

LAUNDRY  QUEEN. — Trade  name  for 
electric  washing  machines  manufactured 
by  the  Grinnell  Washing  Machine  Co., 
Grinnell,  Iowa. 

LAUN-DRY-ETTE.— Trade  name  for 
electric  washing  machines  made  by  the 
Laundryette  Mfg.  Co.,  1190  E.  152nd  St.. 
Cleveland,  Ohio. 

LAUNDRYETTE  MFG.  CO— 1190  E. 
152nd  St..  Cleveland,  Ohio.  Manufacturer 
of  electric  washing  machines.  Business  es- 
tablished 1915.  Secretary.  A.  G.  Cook: 
treasurer  and  general  manager.  P.  C.  Max- 
himer;  director  of  sales,  F.  C.  Foster. 

LAURAINE. — Trade  name  for  magnetos 
and  magneto  parts  manufactured  by  the 
Lauraine  Magneto  Co..  Inc.,  Long  Island 
City,  N.  Y. 

LAURAINE  MAGNETO  CO.,  INC.— Long 
Island  City,  N.  Y.  Manufacturer  of  mag- 
netos and  magneto  parts. 

LAUSON-LAWTON  CO..  THE.  — De 

Pere,  Wis.  Manufacturer  of  gas  and  gaso- 
line engines  and  farm  lighting  plants. 
Business  established  1908.  President,  E. 
W.  Lawton;  vice-president  and  general 
manager.  E.  O.  Gutknecht;  secretary  and 
treasurer,  E.  L.  Wilson. 

LAVA  TUBES.  ETC.— Lava  is  the  min- 
eral steatite,  sometimes  called  hydrated 
magnesium  silicate.  It  is  slightly  soluble 
in  hydrochloric  acid,  but  is  not  affected 


by  other  acids  or  alkalis.  In  its  natural 
state  it  can  be  machined  into  almost  any 
form  with  the  same  freedom  as  brass. 
After  machining,  it  Is  baked  at  about  1100° 
C.  to  a condition  of  extreme  hardness.  It 
neither  shrinks  nor  expands  with  changes 
in  moisture  and  has  a very  small  tempera- 
ture coefficient  of  expansion.  Its  dielectric 
strength  varies  from  3000  to  10.000  volts 
per  mm.,  depending  upon  its  thickness. 
One  of  its  principal  uses  is  in  making 
small  insulators  of  various  shapes.  The 
insulation  resistance  is  high  and  the  ability 
to  machine  it  accurately,  together  with  its 
hardness  and  mechanical  strength  make  it 
a very  useful  material.  Lava  composition, 
made  of  crushed  mineral  with  a suitable 
binder,  may  be  made  ip  many  forms,  such 
as  rods,  tubes,  slabs,  etc.,  and  has  prac- 
tically the  same  characteristics  but  is 
cheaper  than  solid  lava. 

Manufacturers: 

American  Lava  Corp.,  1429  Williams  St., 
Chattanooga,  Tenn. 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St..  Philadelphia,  Pa. 

Kirchberger  & Co.,  Inc..  M„  1425  37th 
St.,  Brooklyn.  N.  Y.  “Lavarock." 

Steward  Mfg.  Co..  D.  M..  Chattanooga, 
Tenn.  “Lavite." 

Tennessee  Burner  Mfg.  Co.,  Chattanooga, 
Tenn. 

LAVAROCK. — Trade  name  for  lava  in- 
sulators and  bushings  manufactured  by  M. 
Kirchberger  & Co.,  Inc.,  1425  37th  St., 
Brooklyn,  N.  Y. 

LA  VIDA. — Trade  name  for  vibrators 
manufactured  by  the  Adbro  Mfg.  Co.,  Pitts- 
burgh, Pa. 

LAVITE. — Trade  name  for  lava  products 
manufactured  by  the  D.  M.  Steward  Mfg. 
Co.,  Chattanooga,  Tenn. 

LAWRENCE— Trade  name  for  shaft 
couplings  manufactured  by  the  Kentucky 
Electrical  Co.,  817  Lewis  St.,  Owensboro. 
Ky. 

LAWRENCE. — Trade  name  for  feed 
water  regulators,  steam  pressure  gover- 
nors, valves  and  boiler  furnace  draft  reg- 
ulators manufactured  by  the  Watts  Reg- 
ulator Co.,  252  Lowell  St.,  Lawrence.  Mass. 

LAWRENCE  PUMP  & ENGINE  CO.— 
Lawrence,  Mass.  Manufacturer  of  electric 
pumps.  President  and  manager.  H.  L. 
Mellor;  treasurer,  F.  A.  Hall.  Main  office 
and  factory,  Lawrence,  Mass.  Branch  of- 
fice, 90  West  St.,  New  York,  N.  Y. 

LAWRENCE  SHOT  A LEAD  CO.— 1104 
Woodmen  Bldg.,  Omaha,  Neb.  Manufac- 
turer of  lead  sheets,  bars.  etc.  President, 
J.  R.  Wettstein;  vice-president,  E.  J.  Cor- 
nish: secretary  and  treasurer,  E.  E. 
Brando. 

LAWS  OF  MAGNETIC  FORCE.— Corre- 
sponding to  the  laws  of  electric  attraction, 
there  are  certain  laws  of  magnetic  force. 
These  have  been  determined  experimentally 
and  are:  (D  Like  poles  repel  and  unlike 
poles  attract.  (2)  The  force  of  attraction 
or  repulsion  varies  with  the  pole  strength 
and  also  depends  upon  the  medium  in 
which  the  poles  are  immersed.  (3)  The 
force  varies  inversely  as  the  square  of 
the  distance  between  point  poles.  (4) 
These  three  laws  can  all  be  expressed  al- 
gebraically thus:  F=mi  rm/fgd*)  where  g 
is  the  permeability  of  the  medium,  mi 
and  m*  represent  the  pole  strengths  in 
terms  of  unit  poles,  and  d is  the  distance 
between  them.  When  d is  in  centimeters, 
the  force  (F)  is  in  dynes. 

LAY. — The  lay  of  a stranded  conductor 
or  cable  refers  to  the  helical  disposition 
of  the  strands  in  which  each  strand  makes 
a complete  revolution  about  the  axis  of  the 
cable  or  conductor.  The  direction  of  lay 
is  the  lateral  direction  in  which  the  strands 
of  a cable  run  over  the  top  of  a cable  as 
they  recede  from  an  observer  looking  along 
the  axis  of  the  cable.  The  lav  is  usually 
expressed  as  the  pitch  of  the  twist  of  the 
strands,  or  the  distance  measured  along 
the  cable  from  the  point  at  which  one 
strand  is  on  top  to  the  next  point  at  which 
the  same  strand  or  wire  is  again  on  top. 

LEACOCK  CO.,  A.  M.— 291-5  Cortlandt 
St..  Belleville.  N.  J.  Manufacturer  of  ar- 
matures, armature  coils  and  Impregnating 
compounds.  Business  established  1916.  A 
M.  Leacock,  proprietor. 

LEAD.: — A heavy  blue-gray  metal,  mal- 
leable and  ductile,  but  of  little  mechanical 
strength.  Its  symbol  is  Pb;  at.  wt.  206.9: 
sp.  gr.  11.35;  m.p.  326°  C.;  b.  p.  1580°  C. 

The  principal  ore  is  the  sulphide,  galena 
(Pb  S).  It  is  obtained  from  the  ore  by 
smelting  in  blast  furnaces,  which  yield 
impure  lead  containing  usually  antimony, 
bismuth,  copper,  gold,  silver  and  other 
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metals.  This  product  is  refined  by  liqua- 
tion and  oxidization  of  the  impurities  and 
is  desilverized  either  by  the  Pattinson 
process  of  fractional  crystallization  or  by 
the  Parkes  process,  in  which  a small 
amount  of  zinc  is  added  to  the  molten 
lead,  the  silver  alloyirtg  with  the  zinc  in 
preference  to  the  lead  and  rising  to  the 
top  in  a scum.  The  scum  is  heated  in  a 
retort,  distilling  off  the  zinc,  and  the  silver 
(and  gold)  is  recovered  from  the  resulting 
lead  bullion  by  cupellation  and  subsequent 
parting.  Impure  lead  containing  much  bis- 
muth is  better  refined  by  the  Betts  elec- 
trolytic process  (which  see),  which  recov- 
ers the  bismuth  as  well  as  the  precious 
metals.  The  principal  lead-producing 
countries  are  (in  order)  the  United  States, 
Spain,  Germany,  Australia  and  Mexico 
The  United  States  production  in  1919 
amounted  to  412.000  metric  tons,  the 
world’s  production  to  about  1.000.000  tons. 

LEAD  AND  LAG. — Of  two  sinusoidal 
vector  quantities  of  the  same  frequency 
that  quantity  whose  maximum  value  oc- 
curs first  in  time  is  said  to  lead  the  other. 
In  the  clock  diagram  the  leading  vector 
Is  drawn  counter-clockwise  with  respect 
to  the  lagging  vector.  A leading  alter- 
nating current  is  represented  by  a vector 
drawn  counter-clockwise  and  a lagging 
current  is  represented  by  a vector  drawn 
clockwise  with  reference  to  the  vector  rep- 
resenting the  voltage  to  which  the  current 
Js  due.  The  angles  between  the  current 
and  voltage  vectors  are  correspondingly 
angles  of  lead  and  lag. 

LEAD-BURNING  OUTFITS  AND 
TOOLS. — Lead-burning  outfits  are  used 
very  extensively  In  the  assembling  of  lead 
storage  batteries  to  burn  the  plates  to  the 
plate-connecting  straps  (or  busbars  in 
large  cells)  and  to  burn  on  the  terminal 
posts  and  cell-to-cell  connectors;  the  sheet 
lining  of  lead-lined  tanks  for  large  cells 
also  has  Its  joints  lead-burned  together. 
Solder  cannot  be  used  because  the  acid 
would  disintegrate  it,  so  pure  lead  connec- 
tions are  needed.  Very  often  oxy-hydro- 
gen  sets  are  used,  the  oxygen  and  hydro- 
gen being  drawn  from  different  storage 
tanks  or  gas  generators  and  united  at  the 
burner  or  torch,  thus  giving  a very  hot 
flame  which  causes  the  two  lead  surfaces 
that  are  to  be  joined  to  fuse  together. 
The  hydrogen  is  often  generated  from  zinc 
and  old  sulphuric  acid,  an  automatic  gen- 
erator being  used;  compressed  oxygen  or 
compressed  air  is  used  with  it.  Sometimes 
illuminating  gas  is  used  in  place  of  hydro- 
gen. Occasionally  both  hydrogen  and  oxy- 
gen are  produced  electrolytically.  Oxy- 
acetylene  sets  are  also  used  in  some  cases 
of  heavy  work.  Electric  “torches"  which 
operate  from  an  a-c.  source  have  been  used 
In  removing  or  burning  on  cell  connectors 
or  terminal  posts.  Lead-burning  set* 
usually  contain  all  the  necessary  tools, 
such  as  different  sizes  of  burner  tips, 
P£-esA8crapers’  etc*  Burning  racks  which 
hold  the  plates  in  position  while  the  straps 
are  being  attached  and  lead  molds  which 
make  it  possible  to  recast  small  pieces  of 
scrap  lead  into  burning  sticks  are  also 
made  by  the  same  firms;  these  burning 
sticks  are  used  to  build  up  depressions  and 
crevices  around  the  joints. 

Manufacturers: 

Admiral  Welding  Machine  Co.,  The,  413- 
415  E.  15th  St.,  Kansas  City,  Mo.  “Ad- 
miral." 

Carlile  & Doughty.  Inc.,  2530  N.  Broad 
St.,  Philadelphia.  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  “Pyrotip"  Electric  Lead 
a set  with  Burner,  a transformer  de- 
signed to  be  connected  to  the  ordinary 
110-volt  lamp  socket.  For  almost  any 
form  of  soldering  work.  Some  of  its 


Pyrotip"  Outfit 


advantages  are  repair  work;  In  remote 
corners  easily  done;  joints  need  not  be 
cleaned;  when  properly  used,  there  is 
no  glare  to  injure  operator’s  eyes.  Cur- 
rent required  is  about  the  same  as  that 
drawn  by  a flat  iron.  (Booklet  B35S6.) 
See  adv.  pages  1203-1223. — Adv. 

General  Welding  Co.',  355-57  14th  St.. 
Hoboken,  N.  J.  “Ideal." 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 
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Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis,  Afo. 

Imperial  Brass  Mfg.  Co..  The.  1200  W. 

Harrison  St..  Chicago,  111.  "Imperial.” 
International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  "I.  O.  C. 
System." 

Liquid  Carbonic  Co.,  31st  St.  & Kedzie 
Ave.,  Chicago,  111. 

Modern  Engineering  Co.,  23rd  & Walnut 
Sts.,  St.  Louis,  Mo.  "Meco." 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Storage  Battery  Supply  Co.,  The,  239 
E.  27$h  St.,  New  York,  N.  Y. 
TURNER  BRASS  WORKS.  THE,  Syca- 
more, 111.  (See  display  adv.,  page  1326.) 
LEAD  BUSHINGS. — A lead  bushing  ft  a 
short  tube  or  bushing  made  of  lead.  One 
of  the  uses  for  it  is  to  fit  into  the  end  of 
a conduit,  where  it  is  used  to  protect 
wires  leading  out  of  the  conduit  from 
abrasion  by  the  sharp  conduit  edges.  Such 
bushings  are  often  used  in  the  holes  into 
which  expansion  or  anchor  bolts  are  to  be 
fastened. 

Manufacturer: 

Illinois  Smelting  A Refining  Co.,  410  N. 
Peoria  St.,  Chicago.  111.  "XLNT." 

LEAD  CHROMATE.— Cee  Chrome  yel- 
low. 

LEAD-COVERED  CABLE.— See  Cable, 
lead -covered,  miscellaneous. 

LEAD  GASKETS. — Due  to  its  softness, 
lead  is  sometimes  used  for  gaskets.  The 
gaskets  are  cut  from  sheet  lead  in  the 
size  and  shape  desired  for  the  particular 
fitting  In  which  they  are  used.  Piping 
systems  with  flanged  pipe  are  sometimes 
made  tight  by  means  of  such  gaskets 
Manufacturers:  # 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  "Barwood." 
Goetze  Gasket  & Packing  Co.,  Georges 
Road,  New  Brunswick,  N.  J.  "Devo." 
"Goetzerit,"  "Triumph." 

National  Lead  Co.,  Ill  Broadway,  New1 
York.  N.  Y. 

U.  S.  Indestructible  Gasket  Co.,  Pulton 
A Church  Sts.,  New  York,  N.  Y. 
LEAD-LINED  TANKS.— See  Tanks,  lead- 
lined. 

LEAD  OXIDES  FOR  STORAGE-BAT 
TERY  PASTE,  PAINTS,  ETC— These  ox- 
ides are  used  in  the  preparation  of  the 
paste  for  lead  storage-battery  plates  of 
the  Faure  or  pasted  type.  The  two  oxides 
in  common  use  are  litharge  (PbO  and  red 
lead  (Pb*04).  For  use  in  battery  paste 
the  oxides  should  be  quite  pure.  The  paste 
is  made  with  dilute  sulphuric  acid  and  one 
or  a mixture  of  both  the  oxides,  to  which 
In  some  cases  other  Ingredients  are  added 
in  small  amounts  to  Increase  the  porosity 
of  the  finished  plate.  These  oxides  are 
also  much  used  In  making  certain  paints, 
especially  red  lead  which  gives  a reddish 
paint  particularly  suited  for  high -tempera- 
ture piping,  algo  for  tightening  Joints  and 
threaded  connections  in  piping. 
Manufacturers: 

Eagle-Picher  Lead  Co.,  208  S.  LaSalle 
SL,  Chicago,  111. 

Harshaw,  Fuller  A Goodwin  Co.,  Phila- 
delphia, Pa. 

LEAD  PEROXIDE. — PbOs:  of  interest 
electrochemlcally  chiefly  as  the  active  ma- 
terial of  the  positive  plates  of  the  lead 
storage  battery. 

LEAD.  PIG,  REFINED— Pig  lead  of  the 
refined  grade  is  used  to  a large  extent  in 
the  storage-battery  and  lead-covered  cable 
branches  of  the  electrical  Industry.  Bat- 
teries of  the  pasted  plate  type  use  molded 
grids  cast  from  pig  lead.  The  lead  used 
is  what  is  called  hard  lead  or  antimonious 
lead,  which  contains  a certain  percentage 
of  antimony,  but  is  quite  free  from  other 
Impurities.  Pig  lead  is  also  used  for  cast- 
ing battery  connecting , straps,  busbars, 
terminal  posts,  etc.  Large  quantities  ard 
used  for  making  the  sheaths  for  lead  cable, 
the  lead  being  molten  and  squeezed  out  of 
a die  surrounding  the  completed  cable 
core  so  that  it  hardens  Just  as  it  touches 
#and„  th^8  forms  a continuous 
protection  for  it.  Pig  lead  is  used  in  mak- 
U!£JnAny  bra88  compositions;  it  is  molten 
with  the  zinc  and  copper,  the  percentage 
of  Y;ad  1"  the  resulting  brass  seldom  ex- 
ceeding. 10%. 

Manufacturers: 

American  Smelters  Securities  Co.,  Mer- 
chants Exchange* Bldg.,  San  Francisco, 


Anaconda  Copper  Mining  Co.,  42  Broad 
way.  New  York,  N.  Y.  "I.  L.  R." 
Illinois  Smelting  & Refining  Co.,  410  N. 

Peoria  St.,  Chicago,  111. 

Lawrence  Shot  & Lead  Co.,  1104  Wood 
men  Bldg.,  Omaha,  Neb. 

Merchant  & Evans  Co.,  2035  Washington 
Ave.,  Philadelphia,  Pa. 

United  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

U.  S.  Indestructible  Gasket  Co.,  Fulton 
A Church  Sts.,  New  York,  N.  Y. 

LEAD,  SHEET. — Storage- battery  tanks 
a , boxes  of  the  larger  sizes  are  lined 
with  sheet  lead.  Lead  sheet  is  used  here 
and  for  several  other  similar  purposes  due 
to  its  power  of  resisting  corrosion  from 
sulphuric  acid  and  many  other  powerful 
chemicals.  It  is  also  used  for  lining  some 
plating  tanks,  electrochemical  cells  and 
vats,  chemical  laboratory  tables,  etc.  The 
lead  sheets  are  cut  to  the.  proper  size  and 
the  seams  are  lead -burned  or  welded  in- 
stead of  being  soldered,  cineo  solder  does 
not  resist  the  action  of  acids. 

Manufacturers: 

American  Smelters  Securities  Co.,  201  1st 
St.,  San  Francisco,  Cal. 

Eagle-PIcher  Lead  Co.,  208  S.  LaSalle 
St.,  Chicago,  111. 

Illinois  Smelting  A Refining  Co.,  410  N 
Peoria  St..  Chicago,  111.  "XLNT." 
Lawrence  Shot  A Lead  Co.,  27th  A A 
Sts.,  Omaha,  Neb. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

Pacific  Metal  Works,  153-159  1st  St.,  San 
Francisco,  Cal. 

SMITH  A McCRORKEN,  INC.,  407  E. 

18th  St.,  New  York,  N.  Y. 

U.  S.  Indestructible  Gasket  Co.,  Fulton 
A Church  Sts.,  New  York,  N.  Y. 

LEAD  SLEEVES. — See  Sleeves,  cable 
splicing,  lead. 

LEAD  SPONGE. — The  condition  of  the 
lead  plates  of  a storage  battery  connected 
to  the  negative  pole  after  being  first 
formed  by  electrolytic  action  and  after 
each  complete  recharge.  In  the  Plante 
ty?e.J),at*8  the  sPongy  lead  forms  by  the! 
outside  of  the  plates  becoming  spongy  or 
porous  while  being  charged.  In  pasted 
plates  nearly  the  entire  pasted  material  itf 
converted  to  spongy  lead,  starting  at  the» 
outer  surface. 

LEAD  TREE. — A deposit  of  lead,  pro- 
duced by  the  electrolysis  of  a lead  salt  in 
solution,  which  is  very  irregular  and  re 
sembles  the  branches  of  a tree. 

LEAD  TUBING. — This  tubing  is  gener- 
ally used  for  conducting  acids,  corrosive 
gases  or  solutions.  Its  resistance  to  sul- 
phuric acid  makes  it  especially  useful 
where  this  acid  is  handled. 

Manufacturers: 

American  Smelters  Securities  Co.,  201  1st 
St.,  San  Francisco.  Cal. 

Eagle-PIcher  Lead  Co.,  208  S.  LaSalle 
St..  Chicago.  HI. 

Illinois  Smelting  A Refining  Co..  410  N. 
Peoria  St.,  Chicago.  HI.  "XLNT.” 

N York&  ^ C°"  111  Broadway-  New 

United  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 


LEADER. — Trade  name  for  binding  posts 
by  the  H-  H ^bv  Mfg.  Co. 
13th  A Wallace  Sts.,  Philadelphia,  Pa. 

LEADER— Trade  name  for  electric 
pumping  units,  water  systems,  controllers 
and  storage  tanks,  manufactured  by  the 
Leader  Iron  Works,  Decatur,  111. 

LEADER.— -Trade  name  for  electric  pea- 
nut  butter  mill  manufactured  bv  the  Lem- 

MarehjM,C*l!nch.C0'  *”  * JefferSOn 
. LEADER— Trade  name  for  power  plant 
injectors  and  ejectors  manufactured  bv  the 
Handle  Machinery  Co..  Powers  St.  A C.  H 
A D.  R.  R.,  Cincinnati,  Ohio. 

LEADER  IRON  WORKS— Decatur,  HI. 
Manufacturer  of  electric  controllers,  pump- 
ing units,  water  systems  and  storage  tanks. 

5r0vC\oOrrffl«a!*  l1,F  J0th  St-  New  York, 
N.  Y.,  327  S.  LaSalle  St.,  Chicago,  HI. 

LEADS.-— A term  used  generally  to  refer 
to  a set  of  conductors  or  wires  forming 
part  of  a circuit,  or  making  a connection 
by  which  the  current  is  led  to  and  from  a 
device.  In  parallel  distribution  systems 
conductors  connected  to  the  positive  and 
negative  terminals  of  a source  are  spoken 
of  as  positive  or  negative  leads.  With 
testing  and  measuring  Instruments  the 
conductors  by  which  the  instrument  Is 
connected  in  the  circuit  are  called  ‘leads."  | 
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a FLEXIBLE. — See  Pigtails  and 

flexible  leads. 

LEAK-CURE. — Trade  name  for  metal 
mending  cement  made  by  the  Leak-Cure 
Metal  Cement  Co.,  110  Fulton  St.f  New 
York,  N.  Y. 

^^££'CURE  METAL  CEMENT  CO— 
110  Fulton  St.,  New  York,  N.  Y.  Manu- 
facturer of  metal  mending  cement.  Busi- 
ness established  1916. 

* LEAKAGE.- -A  name  sometimes  given  to 
Insulation  resistance.  It  varies  Inversely 
as  the  leakage  current. 

LEAKAGE  COEFFICI ENT— See  Disper- 
sion, coefficient  of.  P 

LEAKAGE  CURRENT— When  a con- 
denser is  charged  all  of  the  electricity 
does  not  accumulate  on  the  positive  plate 

Jf  aw5  fr°m  the  plate 
through  the  dielectric  The  rate  at  which 
the  electricity  flows  through  the  dielectric 
is  called  the  leakage  current.  The  cur- 
tb*  wire  connecting  the  source 
of  e.m.f.  to  the  positive  plate  of  the  con- 
denser consists  of  two  parts:  of  the  leak- 
™rriS£t  and  the  charging  current; 
SR?,  8ee  Charging  current.  Similarly  elec- 
le^|C8  ®v,er  the  Insulators  and 
# th?  dielectric  surrounding  the 
wires  of  a transmission  line.  ThJs  is  also 
„ea£a»e  current.  See  Corona 
The  term  leakage  current"  is  also  some- 

#applled  the  exciting 
current  of  a transformer 

LEAKAGE.  MAGNETIC— A part  of  a 
®?Id  whlch  does  not  perform  the 
same  function  as  the  main  field.  In  d-c. 

re&rt  *5afnetic  leakage  often 

refers  to  the  line  of  force  set  up  by  the 
d-c.  excitations  which  are  not  cut  bv  the 
conductors.  In  a-c.  transformers, 

refers11?*?  n^iT8  and  .generators,  leakage 
refers  to  the  lines  of  force  set  up  by  the 
currents  in  either  the  primary  or  the  sec- 
which  link  with  that  finding  on*. 
Such  leakage  causes  a drop  in  voltage 
*£Ut  may  derve  818  a Protection 
circuit!**  the  current  In  0886  ot  a short- 

LEARNELECTRICO— Trade  name  for 
^tr,c^.novaltie8  manufactured  by  the 
St^^w'York0.  % NreUy  C°  - 6U  ^ 61« 

LEATHER  BELTING.— See  Belting  for 
motors  and  generators.  ® Ior 

toJjf  ATHER  BELTS — See  Belts,  linemen's 
leather^  OUCHES.  - S e e Pouches. 

climber; "straps?  llnenmn's8safety.  Straps' 
leather™ ER  WASHERS.— See  Washers, 


noVioATHERH?ADS  FOR  NAILS— Where 
knobs  f?,T  fa®tening  porcelain 

t8,  the  porcelain  must  be' 
W,th  8°.n’e  Protection  to  prevent 
fh«P  i°/  <*ackin&  the  porcelain  when 
the  nail  is  driven  in.  This  protection  is 

"leatherh enrt ’ 'P'h C. a Jjathe?  washer  6? 
_Aei between  the  nail  and  knob 
,cieat*  These  leatherheads  are  usually 

Inexpensive!” ther  tr  mmlnga  and  ar«  <W*te 
Manufacturers: 

ATvfiifan  ?^atber  Products  Co..  The, 
Indianapolis,  Ind. 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
BUHRlcrr  Br?At0ni>80’  "Barwood." 

Ave^lc^o.  & H ' 1238  FUl,ert0n 

^soT  nth1  setr.  ch&nnile  Co-  1848- 
Ch’f»e°  Rawhide  Mfg.  Co..'  The,  1301 
Wi5*®t0"  Ave.,  Chicago.  111. 

Field  A Co.,  R.  B.,  10  Clarence  St 
Worcester.  Mass.  "Fleldco." 

Indiana  Leather  Stamping  Co.,  Williams- 
port,  Pa. 

Lynn  Leather  Washer  A Mat  Co.,  East 
Lynn,  Mass. 

Simplex  Mfg.  Co.,  Auburn,  N.  Y.  "81m- 

* irhE^IH  erO* D— Trade  name  for  insula-' 

Fihr*fl£or  by  the  Rogers 

Fibre  Co.,  121  Beach  St.,  Boston,  Mass. 

Msh5Avv!TT  £ C5”  C*  W- — 30  Church  St., 
New  York.  N.  Y.  Importers  of  electric 
steel  furnaces. 

%A/kfJlA  "ON  „QEAR  A MACHINE 
WORKS— 15th  A Forge  Sts.,  Lebanon,  Pa. 
Manufacturer  of  metal  castings,  gears  and 
pinions.  Business  established  1916.  Presi- 
dent and  general  manager,  W.  S.  GieL 

o »E  J?,JOU  SPECIALTIES— 186  N.  La- 
Salle  St.,  Chicago,  111.  Manufacturer  of 
electric  hair  wavers. 
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LEBRON  ELECTRICAL  WORKS.— 318 

320  S.  12th  St..  Omaha,  Neb.  Manufac 
turer  of  motor-driven  buffing  and  grma 
in*  machines.  President  and  treasurer 
Bert  LeBron;  vice-president,  L.  LeBron 
secretary,  H.  LeBron. 

LECARBONE. — Trade  name  for  carbon 
brushes  manufactured  by  W.  J.  Jeandron 
229  Fulton  St.,  New  York,  N.  Y. 

LE  CH ATELIER. — Trade  name  for  py 
rometers  manufactured  by  the  Wilson 
Maeulen  Co.,  Inc.,  730  E.  143rd  St.,  New 
York,  N.  Y. 

LE  CLANCHE— Trade  name  for  wet 
batteries  manufactured  by  the  Canadian 
National  Carbon  Co.,  Ltd.,  Hillcrest  Park 
Toronto,  Ont.,  Can. 

LECLANCHE'  CELL. — A type  of  primary 
cell  using  the  combination  zinc-ammonium 
chloride-carbon,  with  manganese  dioxide  as 
a depolarizer.  It  is  used  as  a wet  cell  and 
also  as  the  basis  for  practically  all  so- 
called  dry  cells. 

LECTRIC-LUSTRE.  — Trade  name  for 
motor-driven  nail  buffers  manufactured  by 
the  Racine  Universal  Motor  Co..  53  W 
Jackson  Blvd.,  Chicago,  111. 

LECTRO-HATCH.— Trade  name  for  elec- 
tric incubators,  hovers  and  brooders  made 
by  the  Electric  Controller  Co..  Central  Ave 
& 10th  St.,  Indianapolis,  Ind. 

LECTRO- WARM. —Trade  name  for  elec- 
tric heating  pad  and  blanket  made  by  the 
Electric  Controller  Co.,  Central  Ave.  & 10th 
St.,  Indianapolis,  Ind. 

LECTROFLATER.— T rade  name  for 
motor-driven  air  compressor  manufactured 
by  the  Black  & Decker  Mfg.  Co.,  Towson 
Heights,  Baltimore,  Md. 

LECTROSEAL.— Trade  name  for  trans- 
former oil  manufactured  by  the  Westing- 
house  Electric  A Mfg.  Co.,  East  Pitts- 
burgh, Pa. 

LEE. — Trade  name  for  insulator  pins 
manufactured  by  the  R.  Thomas  & Sons 
Co.,  East  Liverpool,  Ohio. 

LEE- BUILT. — Trade  name  for  springs 
manufactured  by  the  Lee  Spring  Co.,  347- 
51  Classon  Ave.,  Brooklyn,  N.  Y. 

LEE  RUBBER  A TIRE  CORP. — 61 
Broadway,  New  York.  N.  Y.  Manufacturer 
of  rubber  tires  for  electric  vehicles  and 
trucks. 

LEE  SPRING  CO.,  THE.— 347-51  Classon 
Ave.,  Brooklyn,  N.  Y.  Manufacturer  of 
springs.  Business  established  1916.  Presi- 
dent and  general  manager,  R.  L.  Johann - 
sen;  vice-president,  R.  H.  Stoughton;  sec- 
retary and  treasurer,  R.  G.  Johannsen; 
sales  manager,  J.  I.  Wineke. 

LEEDS  A NORTHRUP  CO.— Philadel- 
phia, Pa.  Manufacturer  of  electrical 
measuring  instruments  for  students,  com- 
mercial and  precision  testing.  Business 
established  1898.  President,  M.  E.  Leeds; 
1st  vice-president,  W.  M.  C.  Kimber;  2nd 
vice-president,  C.  S.  Redding;  secretary 
and  sales  manager,  C.  R.  Cary;  treasurer, 
M.  E.  Leeds.  Main  office  and  factory. 
4901  Stenton  Ave.,  Philadelphia.  Pa. 
Branch  office.  1304  Monadnock  Block,  Chi- 
cago, 111.  Exclusive  distributor  of  •‘Kelly'' 
electrometric  titration  apparatus,  Arthur 
H.  Thomas  Co.,  W.  Washington  Sq.,  Phila- 
delphia, Pa. 

LEESONA. — Trade  name  for  coil  wind- 
ing machines  manufactured  by  the  Uni- 
versal Winding  Co.,  95  South  St.,  Boston, 
Mass. 

LEFFEL  A CO.,  THE  JAMES -Spring- 
field,  Ohio.  Manufacturer  of  waterwheel 
and  turbogenerators.  Business  established 
1862.  President,  George  R.  Prout;  vice- 
president  and  general  manager.  A.  F. 
Sparks;  secretary,  A.  L.  Baylor;  treasurer. 
B.  K.  Kauffman;  sales  manager,  E.  J. 
Sanderson.  Main  office,  426  East  St.. 
Springfield.  Ohio.  Branch  office,  161  Dev- 
onshire St..  Boston,  Mass.  Sales  repre- 
sentatives, Rowland  & Burns.  31  Cortlandt 
St.,  New  York,  N.  Y.;  H.  H.  White,  At- 
lanta. Ga. 

LEGAL  OHM. — A name  given  to  the 
value  of  the  ohm  as  defined  by  the  Paris 
Congress  in  1894.  It  is  the  resistance  of 
a column  of  pure  mercury  one  sq.  mm.  in 
cross  section  and  106  cm.  long  at  a tem- 
perature of  0°  C.  It  is  equal  to  0.9972  of 
the  international  ohm.  Although  called  the 
legal  ohm  it  has  never  been  legalized  in 
America  or  Great  Britain.  Also  see  Units, 
systems  of. 

LEGLER.EILERMAN  CO.,  THE.— Day- 
ton,  Ohio.  Manufacturer  of  die  castings, 
bushings  and  bearings. 


LEHIGH. — Trade  name  for  electric  ven- 
tilating fans,  air  washers,  etc.,  manufac- 
tured by  Hersh  Bros.  Co.,  Allentown,  Pa. 

LEHMAN. — Trade  name  for  counter- 
current  condensers  manufactured  by  the 
Petroleum  Iron  Works  Co.,  Drawer  539, 
Sharon,  Pa. 

LEHON  CO.,  THE.— W.  44th  St..  A Oak- 
ley Ave.,  Chicago,  111.  Manufacturer  of 
waterproofing  materials,  insulating  papers, 
etc. 

LEICH  ELECTRIC  CO.  — Genoa,  111 
Manufacturer  of  telephones,  switchboards, 
rectifiers  and  other  telephone  equipment 
and  spark  plugs.  Business  established 
1907.  President,  Elias  Mayer;  secretary 
and  general  manager.  O.  M.  Leich;  sales 
manager,  A.  J.  Kohn. 

LEITELT  IRON  WORKS.— Grand  Rap 
ids,  Mich.  Manufacturer  of  electric  ele- 
vators and  steam  reciprocating  pumps. 
Business  established  1862.  .President,  Da- 
vid C.  McKay;  vice-president  and  sales 
manager,  Fred  J.  Zylman;  secretary  and 
general  manager.  Fred  H.  Meyer;  treas- 
urer, Glen  W.  Sackett.  Main  office,  315 
Mill  Ave.,  Grand  Rapids,  Mich.  Branch 
office,  1900  N.  Michigan  Ave.,  Saginaw 
W.  S.,  Mich. 

LEKTROX  SWEDOX. — Trade  name  for 
welding  wire  manufactured  by  the  Central 
Steel  & Wire  Co.,  119-127  N.  Peoria  St. 
Chicago,  111. 

LEMKE  ELECTRIC  CO.— 509-513  Cedar 
St.,  Milwaukee,  Wis.  Manufacturer  of  ig- 
?nno°n  «QuJP»nent.  Business  established 
1902.  President  and  general  manager,  O. 
H.  Lemke;  vice-president  and  sales  man- 
ager, A.  G.  Mueller;  secretary.  Paul  Hem 
pel. 

, LEM  LEY.  — Trade  name  for  friction 
clutches  and  pulleys  manufactured  by  the 
W.  A.  Jones  Foundry  & Machine  Co.,  4401 
W.  Roosevelt  Rd..  Chicago,  111. 

bame  for  hacksaws 
the  American  Saw  & Mfg. 
Co.,  Springfield,  Mass. 

Tr*dJLna"?e  for  telephones  and 
telephone  switchboards  manufactured  by 
the  Samson  Electric  Co.,  Canton,  Mass. 

— r^ra^e  nam®  tor  illuminating 

CofpiUsbSS"  pl‘Ured  ^ the  U-  S-  G,a88 
LENSES,  AUTOMOBILE  LAMP.— Lenses 
SLAlass«furonJs  f0r  automobile  headlights 
made  with  prisms  or  other  refracting  de- 
YJ?®®  fS  **  to  modify  the  beam  of  light 
from  the  parabolic  reflector.  Many  dif- 
ferent designs  have  been  placed  on  the 
market,  the  designers  of  several  of  which 
have  misunderstood  the  illuminating  prob- 
em  Involved.  With  a number  of  headlamp 
however,  the  approved  principle  of 
slightly  deflecting  the  beam  and  spreading 
80  aa  to  cover  a greater 
width  of  road  than  the  plain  round  beam 
from  the  reflector,  has  been  adopted.  Also 
s-e  Headlights,  electric,  automobile. 

Manufacturers: 

Bausch  & Lomb  Optical  Co.,  Rochester, 

damert  Mfg.  Co.,  Pittsburgh,  Pa.  “Tir- 
rill. 

H9B°BHANB  GLASS  CO..  INC..  THE, 
340  Madison  Ave.,  New  York.  N.  Y 
Jefferson  Glass  Co.,  The,  Follansbee.  *W. 
Va. 

Lancaster  Lens  Co..  The,  220  W.  Main 
St..  Lancaster,  Ohio. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa.  “Lib- 
erty," “Macbeth." 

Pittsburgh  Lamp  Brass  & Glass  Co..  607 
burgh^Pa  °f  Commerce  Bldg.,  Pltts- 

Popperjfe  ^Sons,  Leo,  143  Franklin  St., 
New  York,  N.  Y. 

Safetee  Glass  Co.,  326  N.  Broad  St.,  Phil- 
adelphia. Pa.  “Safetee  Glass." 

Shaler  Co..  C.  A..  22  Jefferson  St.,  Wau- 
pun,  Wis.  “Roadlighter." 

Suess  Glass  Co.,  8th  & Virginia  Sts.. 
Seattle,  Wash. 

FLASHLIGHT. — The  pocket 
flashlights  are  commonly  used  to  provide 
general  illumination  over  a small  area.  The 
reflector  being  parabolic  In  shape,  throws 
parallel  rays,  which  must  be  redirected  to 
give  the  spread  of  light  desired.  This  Is 
done  by  using  a small  plano-convex  lens 
in  the  flashlight;  the  convex  side  of  the 
lens  is  turned  outward.  These  lenses  are 
not  required  to  he  accurately  ground  optical 
lenses,  since  they  are  used  for  distributing 
arid  not  focusing  the  light.  Consequently 
they  are  usually  mold-cast  to  approximate 
shape  and  thereby  produced  In  an  inexpen- 
sive manner. 


Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & Or- 
ton St.,  Long  Island  City,  N.  Y. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

Jefferson  Glass  Co.,  The,  Follansbee,  W. 
Va. 

Lancaster  Lens  Co.,  The,  220  W.  Main 
St.,  Lancaster,  Ohio. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Novo  Mfg.  Co.,  Inc.,  424  W.  33rd  St.,  New 
York,  N.  Y.  “Novo". 

Popper  & Sons,  Leo,  143  Franklin  St., 
New  York,  N.  Y. 

LENSES,  MISCELLANEOUS.— This 

classification  is  intended  to  include  only 
such  types  of  lenses  as  are  not  separately 
listed  elsewhere  In  this  book.  Such  lenses 
include  those  used  in  microscopes,  reflect- 
ing galvanometer  telescopes,  and  other 
highly  sensitive  laboratory  instruments,  all 
of  which  require  accurately  ground  lenses. 
Searchlights  of  the  enclosed  type  also  use 
accurate  lenses,  usually  of  the  Fresnel  type. 
Manufacturers: 

Culver  Superior  Glass  Co.,  72-74  N.  State 
St.,  Westerville.  Ohio. 

NATIONAL  X-RAY  REFLECTOR  CO., 
236  W.  Jackson  Blvd.,  Chicago,  111., 
"X-Ray".  (See  display  adv.,  page  1405.) 
Ostrander- Seymour  Co.,  7 S.  Dearborn 
St.,  Chicago,  111. 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York,  N.  Y. 

Spencer  Lens  Co..  442  Niagara  St.,  Buf- 
falo. N.  Y. 

Voightlander  & Son,  240  E.  Ontario  St., 
Chicago,  111.  (Photographic  lenses.) 
LENSES,  RAILROAD  SIGNAL.— These 
lenses  consist  usually  of  a compound  lens 
built  up  of  a succession  of  concentric  annu- 
lar lenses,  the  complete  lens  being  called  an 
echelon  or#Fresnel  lens.  They  concentrate 
the  light  so  that  an  oil  or  electric  lamp  will 
throw  out  nearly  parallel  rays.  They  are 
made  in  the  several  colors  required  for  rail- 
road signal  work,  chiefly  clear,  red  and 
green. 

Manufacturers: 

electric  “Service  supplies  co.. 

17th  & Cambria  Sts.,  Philadelphia,  Pa. 
Jefferson  Glass  Co.,  The,  Follansbee.  W. 
Va. 

Lancaster  Lens  Co..  The,  220  W.  Main 
St.,  Lancaster,  Ohio. 

Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Piper  Co.,  Ltd.,  The  Hiram  L..  76  St. 

Remi  St.,  Montreal,  Que.,  Can. 

Popper  A Sons,  Leo,  143  Franklin  St., 
New  York,  N.  Y. 

LENSES.  SIGN  LETTER.— Instead  of  the 
usual  exposed,  lamp  sign,  electric  signs  are 
sometimes  made  luminous  by  housing  the 
lamps  within  the  sign,  the  legend  being 
punched  out  of  the  sign  by  a series  of  holes 
in  the  form  of  the  letters.  The  holes  are 
sometimes  filled  with  small  glass  sign  len- 
ses. These  lenses  may  be  clear  or  colored 
or  clear  and  lacquered  on  the  interior  face 
with  lacquer  of  whatever  color  may  be  de- 
sired. 


Manufacturers: 


A.  K.  S.  Sign  Co.,  The,  936-940  W.  Madi- 
son St.,  Chicago,  111. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Clinton  Sign  Lens  Co.,  Clinton,  Iowa. 

Lancaster  Lens  Co.,  The,  220  W.  Main 
St..  Lancaster,  Ohio. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Popper  & Sons,  Leo,  143  Franklin  St., 
New  York,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 


LENZ’S  LAW. — A law  relating  to  the 
direction  of  an  induced  e.m.f.  in  a circuit. 
This  is  ordinarily  stated  that  when  a circuit 
is  closed,  the  induced  e.m.f.  tends  to  pro- 
duce a current  In  the  direction  such  as  to 
oppose  the  change  in  flux.  An  amplification 
of  this  has  been  stated  as  follows:  If  a 
constant  current  flows  in  the  primary  cir- 
cuit A,  and  if,  by  the  motion  of  A.  or  of 
the  secondary  circuit  B,  a current  is  in- 
duced in  B,  the  direction  of  the  Induced 
current  will  be  such  that,  by  its  electromag- 
netic action  on  A,  it  tends  to  oppose  the 
relative  motion  of  the  circuits. 


LEONARD. — Trade  name  for  switches 
manufactured  by  the  Leonard  Electric  Mfg. 
Co.,  3907  Perkins  Ave.,  Cleveland,  Ohio. 

LEONARD  ELECTRIC  CO.,  WARD.— 
See  Ward  Leonard  Electric  Co. 


LEONARD  ELECTRIC  MFG.  CO.,  THE. 
—3907  Perkins  Ave.,  Cleveland,  Ohio.  Man- 
ufacturer of  switches,  Switchboards,  panel- 
boards, etc.  Business  established  1903. 
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President,  treasurer  and  general  manager, 

S.  A.  Leonard;  vice-president,  R.  N.  Mc- 
Curdy; secretary,  C.  M.  White.  Sales  rep- 
resentative, Williams- Beasley  Co.,  1626 
Chemical  Bldg.,  St.  Louis,  Mo.;  53  W.  Jack- 
son  Blvd.,  Chicago,  111. 

LEONARD  WATCH  CO.— Chicago,  111. 
Manufacturer  of  luminous  attachments  for 
switch  buttons,  etc.  President,  C.  Hayden 
Whitney;  treasurer,  'Willard  C.  Leonard. 
Main  office,  10  S.  Wabash  Ave.,  Chicago, 
111.  Branch  office,  1 Washington  St.,  Bos- 
ton. Mass. 

LEONHARDT  WAGON  MFG.  CO.— 412 
E.  Saratoga  St.,  Baltimore,  Md.  Manufac- 
turer of  tower  wagons,  etc. 

LE  ROI  CO.— Mitchell  St.  & 60th  Ave., 
Milwaukee.  Wis.  Manufacturer  of  gasoline 
engines.  President  and  general  manager, 

C.  W.  Pendock;  vice-president,  J.  R. 
Frantz;  secretary  and  treasurer,  G.  H. 
Cheyne. 

LESCHEN  A SONS  ROPE  CO.,  A.— St. 
Louis,  A$o.  Manufacturer  of  galvanized 
wire  strand  and  wire  rope  for  all  purposes. 
Business  established  1867.  Main  office,  5909 
Kennerly  Ave.,  St.  Louis,  Mo.  Branch  offi- 
ces, Denver,  Colo.;  San  Francisco,  Cal.; 
173  W.  Lake  St.,  Chicago,  111.;  90  West  St., 
New  York,  N.  Y. 

LESSER  BROS.  A KURZ,  INC.— 58 
Spring  St.,  New  York,  N.  Y.  Manufacturer 
or  pearl  disks  for  push  buttons. 

LESTER  ELECTRIC  CO.,  LTD.,  THE.— 
SL  Thomas,  Ont..  Can.  Manufacturer  of 
switch  blocks. 

LE“fTENEY. — Trade  name  for  wood  pre 
servatives  manufactured  by  the  North 
eastern  Co.,  80  Beverly  St.,  Boston,  Mass. 

Letter  BOXES.— See  Boxes,  letter  and 
bell  or  signal. 

LETTER  FOLDING  MACHINES, 
MOTOR-DRIVEN.— In  these  devices  the 
motor  drives  the  mechanism  which  receives 
the  flat  letter  or  sheet,  which  as  it  passes 
through  the  machine  is  folded  one  step  at 
a time  until  it  emerges  completely  folded 
for  insertion  in  an  envelope.  They  are 
sometimes  combined  with  mechanism  for 
inserting  the  mailing  matter  in  the  envelop. 
These  machines  are  used  chiefly  by  large 
business  houses,  particularly  for  mailing 
form  letters,  circulars,  and  other  advertis- 
ing matter. 

Manufacturers: 

American  Multigraph  Sales  Co.,  The,  E. 

40th  St.  & Kelly  Ave.,  Cleveland,  Ohio. 
Dick  Co.,  A.  B..  736  W.  Jackson  Blvd  , 
Chicago.  111.  “Edison -Dick." 

Mailometer  Sales  Co..  3469  E.  Jefferson 
Ave.,  Detroit,  Mich.  (Sealing,  stamping 
and  counting)  “Mall-O-Meter”. 

LETTER  OPENING  MACHINES. 
MOTOR-DRIVEN. — Small  machines  carry- 
ing a circular  knife  or  cutting  edge  which 
trims  the  edge  or  edges  of  envelopes  as 
they  are  moved  past  the  knife  by  rubber- 
clad  rollers.  They  are  extensively  used 
In  mail-order  houses  and  other  large  busi- 
ness offices  receiving  large  quantities  of 
mall.  They  not  only  reduce  the  cost  of 
opening  the  mail  but  also  greatly  facili- 
tate sorting  and  handling  the  letters  be- 
cause all  envelopes  are  uniformly  slit  with- 
out damage  to  the  contents. 

LETTERS,  SIGN,  GLASS.— Some  types 
of  electric  enclosed  or  box  signs  use  glass 
letters.  Double-faced  signs  can  thereby  be 
made  to  use  a relatively  small  number  of 
lamps.  To  avoid  bright  spots  on  these 
letters  they  are  sometimes  made  of  pris- 
matic or  of  opal  glass,  which  diffuse  the 
light  and*  break  up  any  such  spots.  The 
glass  may  be  colored  to  produce  special 
effects.  Certain  miniature  signs  also  use 
special  glass  letters  that  are  really  self- 
contained  lamps  shaped  in  the  letter  form. 
Manufacturers: 

A.  K.  S.  Sign  Co..  The.  936-940  W.  Madi 
son  SL,  Chicago,  111. 

Brilliant  Sign  Co.,  3531  Washington  Ave. 
St.  Louis,  Mo. 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston 

Mass. 

Chicago  Electric  Sign  Co.,  2219-2229  W 
Grand  Ave.,  Chicago,  111. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts..  Chicago,  111. 

Greenwood  Advertising  Co..  Knoxville, 
Tenn. 

Louslana  Metal  Cabinet  Works.  1019  Blen 
ville  St.,  New  Orleans,  La.  “Pelican.’ 
Luminous  Sign  Sales  Corp.,  431  S.  Dear 
born  St.,  Chicago,  111. 

Multiform  Corp.,  1926  S.  Wabash  Ave 
Chicago,  111. 

Opalite  Sign  Co.,  407  N.  Wells  St.,  Chi 
cago.  111.  “Opalite.” 

Pioneer  Corp.,  The,  1255  W.  63rd  St 
Chicago,  111.  “Eradium  Luminous.” 


Pressed  Prism  Plate  Glass  Co.,  25  N. 

Dearborn  St.,  Chicago,  111.  “Heralite. 
LETTERS.  SIGN,  METAL.— Metal  letters 
either  blocked  out  and  mounted  on  frames 
or  mounted  on  box  signs  are  generally  used 
on  the  large  electric  signs  used  on  roofs. 
The  metal  letters  have  the  sockets  mounted 
in  the  letters,  so  as  to  outline  the  skeleton 
letter,  being  mounted  flush  with  the  sur- 
face or  recessed  In  a trough.  The  letters 
are  commonly  painted  with  a light-colored 
reflecting  paint  to  render  the  sign  more 
easily  readable.  * They  serve  as  non- 
electric signs  by  day  and  electric  signs  by 
night. 

Manufacturers: 

A.  K.  S.  Sign  Co..  The.  936-940  W.  Madi- 
son St.,  Chicago,  111. 

Brilliant  Sign  Co.,  3531  Washington  Ave., 
St.  Louis,  Mo. 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston. 
Mass. 

Clinton  Sign  Co.,  134  5th  Ave.,  Clinton. 

Iowa.  . „ _ 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  III. 

Enameled  Steel  Sign  Co.,  190  N.  State 
St.,  Chicago,  111.  . _ 

Flour  City  Ornamental  Iron  Co.,  27th  St. 

and  28th  Ave.,  S.,  Minneapolis,  Minn. 
Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B..  Can. 

Metallic  Sign  Letter  Co.,  433  N.  Clark  St., 
Chicago,  111.  , 

Molse-Kllnker  Co.,  369  Market  St.,  San 

Francisco,  Cal.  . 

Multiform  Corp.,  1926  S.  Wabash  Ave., 
Chicago.  111.  ^ . 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati.  Ohio.  ^ ^ _ 

Pennefather,  James  S.,  358  W.  43rd  St., 

New  York,  N.  Y. 

Strachan.  Inc.,  R.  & H.,  395  Fulton  St.. 
Brooklyn,  N.  Y. 

LEUPOLD.  VOELPEL  A CO.— 107  E.  70th 
St.,  N.,  Portland.  Ore.  Manufacturers  of 
mechanical  and  electrical  water  stage  re 
corders.  F.  Leupold,  manager. 

LE  VALLEY- VITAE  CARBON  BRUSH 
CO. — 521  W.  23rd  St.,  New  York.  N.  Y. 
Manufacturer  of  commutator  brushes. 

LEVELS.  INSTRUMENT. — The  com 
monest  use  for  these  levels  is  on  surveying 
instruments.  They  are,  however,  also 
used  In  electrical  laboratories  on  such  in- 
struments as  galvanometers,  electrodyna- 
mometers,  electrometers,  balances,  etc., 
particularly  instruments  of  the  suspension 
type.  The  levels  are  usually  of  the  glass 
tube  air  bubble  type. 

Manufacturers: 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 
Williams,  Brown  & Earle,  Inc.,  918  Chest 
nut  St.,  Philadelphia,  Pa. 

LEVELS.  MECHANICS'  AND  ELEC 
TRICIANS’.— These  levels  usually  have 
air-bubble  level  glasses  mounted  in  wood 
or  metal  pieces  of  varying  lengths.  The 
level  tube  is  protected  by  a metal  plate 
so  that  the  Instrument  Is  more  rugged  and 
suited  to  construction  work.  Electricians 
And  them  necessary  to  produce  a workman- 
like Job  of  cabinet  setting  or  fixture  hang- 
ing. In  setting  motors  or  generators  levels 
are  necessary  to  insure  level  operation  and 
proper  alinement  of  shafting. 

Manufacturers: 

Acme  Level  A Mfg.  Co.,  Toledo,  Ohio, 
“Acme.” 

Athol  Machine  Co.,  Athol,  Mass.  “Athol. 
Berger  & Sons,  C.  L.,  Boston,  Mass. 
“Monitor.” 

Dietzgen  Co.,  Eugene,  166  W.  Monroe  St. 
Chicago,  111. 

Goodell- Pratt  Co.,  Greenfield.  Mass. 

"Stratton.” 

Millers  Falls  Co.,  Millers  Fhlls.  Mass. 
“Millers  Falls.” 

Sand  & Sons,  J..  4841-53  Rivard  St..  De 
troit.  Mich.  “Sand’s.” 

Starrett  Co..  The  L.  S..  Athol.  Mass. 
Williams,  Brown  & Earle.  Inc.,  918  Chest 
nut  St.,  Philadelphia.  Pa. 

LEVELS.  TRACK.— An  instrument  for 
ascertaining  whether  or  not  track  rails  are 
placed  at  the  proper  elevation  with  respect 
to  each  other  or  with  respect  to  an  es- 
tablished grade.  The  kinds  in  most  general 
use  are  some  form  of  the  “level  board” 
and  consist  of  a beam  with  a spirit  level 
attachment  to  show  when  the  beam  Is  In 
a horizontal  position.  The  beam  may  be 
of  such  shape  and  have  such  attachments 
in  addition  to  the  level  as  the  shape  of 
the  rail  or  the  type  of  track  construction 
may  require. 

Manufacturers: 

Aldon  Co.,  3338  W.  Ravens  wood  Ave 
Chicago,  111. 

Buda  Co.,  The,  Harvey,  I1L 
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Kalamazoo  Railway  Supply  Co.,  Kala- 
mazoo, Mich. 

Track  Specialties  Co.,  Inc.,  29  Broadway. 

New  York,  N.  Y.  “Trasco.” 

LEYDEN  JARS. — These  Jars  derived  their 
names  from  the  city  of  Leyden  in  Holland, 
in  which  they  were  supposed  to  have  been  in- 
vented. This  type  of  Jar  was  the  earliest  kind 
of  static  condenser  and  was  employed  in 
connection  with  electrostatic  machines.  A 
glass  Jar  is  coated  with  tinfoil  both  on  the 
inside  and  outside  extending  out  to  nearly 
its  full  height.  By  means  of  a metal  chain 
or  other  similar  device  the  inner  coating 
is  connected  to  a brass  rod  which  passes 
through  a wooden  stopper  in  the  top  of  the 
Jar;  a brass- ball  terminal  is  fixed  on  this 
rod.  The  Jar  may  be  charged  in  several 
ways,  as  by  connecting  its  two  coatings  to 
the  terminals  of  an  electric  machine,  or 
by  connecting  the  inner  coating  to  one 
terminal  and  the  outer  coating  to  ground. 

If  made  of  large  size,  such  a jar  has  con- 
siderable capacitance.  _ , 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond. Ind. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York.  N.  Y.  “Bunnell.” 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Wabansia 

Ave.,  Chicago,  111.  

Kny-Scheerer  Corp.  of  America,  56-58  W. 

23rd  St.,  New  York,  N.  Y. 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

Wireless  Specialty  Apparatus  Co.,  C and 
Fargo  Sts.,  Boston,  Mass. 

LEVERIDGE,  INC.,  CHARLES  >#.—133 
Liberty  St.,  New  York,  N.  Y.  Manufac- 
turer of  fire  alarm  systems,  showcase  light- 
ing fixtures,  switches,  lamp  guards  and 
other  electrical  specialties.  Business  es- 
tablished 1900.  President,  Charles  W. 
Leveridge;  secretary  and  treasurer,  W.  J. 
Leveridge. 

LEVI,  BENJAMIN.— 355  W.  Broadway, 
New  York,  N.  Y.  Manufacturer  of  blue 
printing  machinery,  screw  machine  prod- 
ucts and  special  machines. 

LEVITON. — Trade  name  for  pull-chain 
sockets  manufactured  by  the  American 
Brass  & Copper  Co.,  138  Lafayette  St.,  New 
York.  N.  Y. 

LEVOLIER.— Trade  name  for  pull  chain 
sockets  manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  Ind. 

LEWIS  ELECTRIC  CO.,  THE.— 753  Pat- 
terson Ave.,  S.  W. , Canton,  Ohio.  Manu- 
facturers of  safety  switches.  Presiden’ 

J.  C.  Lewis;  vice-president,  Charles  W. 
Creger;  secretary,  W.  H.  Gardner;  trea- 
surer, T.  J.  Edwards. 

LEWIS  SAFETY  ENTRANCE.  — Trade 
name  for  service  entrance  switches  manu- 
factured by  the  Lewis  Electric  Co.,  Inc., 
12  W.  Main  St.,  Massillon,  Ohio. 

L.  F. — Trade  name  for  arc  lamp  brackets 
manufactured  by  the  L.  F.  Mfg.  Co.,  426- 
428  Hoboken  Ave.,  Jersey  City,  N.  J. 

L.  F.  MFG.  CO. — 426-428  Hoboken  Ave., 
Jersey  City,  N.  J.  Manufacturer  of  arc 
lamp  brackets.  Louis  Fort,  sole  owner. 

L’HOMMEDIEU  A SONS  CO.,  CHARLES 
F. — 4521  Ogden  Ave.,  Chicago,  111.  Manu- 
facturer of  electric  buffers,  generators  and 
rheostats.  President,  Charles  F.  L'Hom- 
medieu;  secretary,  Arthur  W.  L’Homme- 
dieu;  treasurer,  Charles  E.  L’Hommedieu. 
Sales  representative,  Mefford  Chemical  Oo-, 
Los  Angeles,  Cal. 

LIBBEY  GLASS  MFG.  CO..  THE.— 
Toledo,  Ohio.  Manufacturer  of  illuminat- 
ing glassware.  President,  J.  D.  Robinson; 
vice-president  and  treasurer,  W.  F.  Dono- 
van; vice-president  and  general  sales  man- 
ager, J.  W.  Robinson;  vice-president  and 
assistant  general  manager,  S.  O.  Richard- 
son III;  secretary  and  assistant  treasurer, 
J.  H.  Wright;  general  manager,  George 
Dougherty. 

LIBERTY. — Trade  name  for  fire  ex- 
tinguishers manufactured  by  James  M. 
Castle,  Inc.,  1210-12  Arch  St.,  Philadelphia, 
Pa. 

LIBERTY. — Trade  name  for  complete 
line  of  incandescent  lamps  manufactured 
by  the  Liberty  Appliance  Corp.,  249  E. 
43rd  St.,  New  York,  N.  Y. 

LIBERTY.— Trade  name  for  electric 
bread  slicers  and  other  labor-saving  de- 
vices manufactured  by  the  Liberty  Bread 
Slicer.  Inc.,  108  Platt  St.,  Rochester.  N.  Y. 

LIBERTY. — Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Liberty  Mfg. 
Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 

LIBERTY.  — Trade  name  for  electric 
starters,  manufactured  by  the  Liberty 
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Starter  Co.,  2281  W.  Fort  St.,  Detroit, 
Mich. 


LIBERTY. — Trade  name  for  automobile 
lenses  manufactured  by  the  Macbeth-Evans 
Glass  Co.,  Chamber  of  Commerce  Bid?., 
Pittsburgh,  Pa. 


LIBERTY. — Trade  name  for  socket- type 
transformers  manufactured  by  the  Bertrand 
F.  Miller  Co.,  High  & Canal  Sts.,  Trenton, 
N.  J.  (Exclusive  distributor,  Betts  & Betts 
Corp.,  511  W.  42nd  St.,  New  York,  N.  Y.) 


LIBERTY. — Trade  name  for  rubber-cov- 
ered wires  and  cables  manufactured  by  the 
National  Metal  Molding  Co.,  Fulton  Bldg., 
Pittsburgh,  Pa. 


LIBERTY. — Trade  name  for  automobile 
testing  bench  manufactured  bv  Paul  G.  Nie- 
hoff  & Co.,  Inc*,  232-242  E.  Ohio  St.,  Chi- 
cago. 111. 


LIBERTY  APPLIANCE  CORP.— 249  E. 

43rd  St.,  New  York.  N.  Y.  Manufacturer 
of  incandescent  lamps  and  lamp  frosting 
compound.  Business  established  1918.  Pres- 
ident, J.  Hohenstein;  secretary  and  treas- 
urer, Louis  M.  Rosenthal. 


LIBERTY  BREAD  SLICER,  INC.— 

Rochester,  N.  Y.  Manufacturer  of  electric 
bread  slicers  and  other  labor-saving  de- 
vices. President,  W.  C.  Knapp;  vice-presi- 
dent, H.  T,  Lockman;  secretary  and  treas- 
urer, T.  C.  Parsons.  Main  office,  108  Platt 
St.,  Rochester,  N.  Y.  Branch  office,  1400 
Broadway,  New  York,  N.  Y. 

LIBERTY  ELECTRIC  CORP.— Port  Ches- 
ter, N.  Y,  Manufacturer  of  radio  equip- 
ment, motors,  panelboards,  switchboards, 
switches,  transformers,  water  pumping 
systems,  marine  signaling  systems  and 
sheet  metal  stampings.  President,  P.  R. 
Mallory;  vice-president,  F.  K.  Leatherbee; 
vice-president  and  treasurer,  F.  E.  Seeley; 
secretary,  Richard  Hunt;  general  manager 
and  sales  manager,  W.  H.  Knowles.  Main 
office  and  factory,  Port  Chester,  N.  Y. 
Branch  office  and  warehouse.  Independent 
Wireless  Telegraph  Co.,  18  Murray  St.,  New 
York,  N.  Y.  District  office,  42  Broadway, 
New  York,  N.  Y. 

LIBERTY  LAMP  & SHADE  CO. — l(f3 
Court  St.,  Brooklyn,  N.  Y.  Manufacturer 
of  lighting  fixtures  and  shades. 

LIBERTY  MACHINE  CO.— Wauwatosa, 
WIs.  Manufacturer  of  fixture  fittings  and 
parts. 

LIBERTY  MFG.  CO.— Pittsburgh,  Pa. 
Manufacturer  of  boiler  tube  cleaners. 
Business  established  1897.  President.  W.  S. 
Elliott;  vice-president  and  treasurer,  F.  A. 
Rohrmann,  Jr.;  secretary,  J.  P.  Rogers. 
Main  office.  Frick  Bldg.,  Pittsburgh,  Pa. 
Factory,  Jeannette,  Pa.  Branch  offices, 
New  York.  N.  Y.;  Chicago.  111.;  Philadel- 
phia, Pa.;  Boston,  Mass.;  St.  Louis,  Mo.; 
Kansas  City,  Mo.;  Detroit.  Mich.;  Cleve- 
land, Ohio;  Cincinnati,  Ohio;  Syracuse.  N. 
Y.;  Pittsburgh,  Pa. 

LIBERTY  MFQ.  CO.,  INC.— 3201-41  Car- 
rollton Ave.,  New  Orleans,  La.  Manufac- 
turer of  switchboards,  panelboards,  cab- 
inets, electric  incubators  and  signs.  W.  P. 
Conery,  general  manager. 

LIBERTY  MICA  CO.— 79  Sudbury  St., 
Boston,  Mass.  Manufacturer  of  mica  and 
mica  products.  President  and  secretary, 
B.  C.,  Hamm;  treasurer,  W.  E.  Macurda. 

LIBERTY  NITROGEN  OPA LITE.— Trade 
name  for  nitrogen  filled  tungsten  lamp  with 
opal  bulb.  Manufactured  by  the  Liberty 
Appliance  Corp.,  249  E.  43rd  St.,  New  York. 
N.  Y. 

LIBERTY  ORA. — Trade  name  for  gas- 
filled  tungsten  lamps  manufactured  by  the 
International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergcnline  Ave.,  Union  Hill, 
N.  J. 

LIBERTY  SPOTLITE.— Trade  name  for 
vacuum  lamp  containing  concentrated  fila- 
ment manufactured  by  the  Liberty  Ap- 
pliance Corp.,  249  E.  43rd  St.,  New  York,- 


LIBERTY  STARTER  CO. — 2281  W.  Fort 
St.,  Detroit,  Mich.  Manufacturer  of  elec- 
tric automobile  starters.  Business  estab- 
lished 1918.  President.  W.  J.  Hartwig; 
vice-president,  F.  F.  Hartwig;  secretary, 
C.  W.  Hartwig. 


LIBRARIES,  ELECTRICAL.  — Libraries 
are  the  storehouses  of  recorded  knowledge. 
They  place  at  the  disposal  of  all  who  con- 
sult them  a far  greater  mass  of  informa- 
tion than  can  be  gathered  in  the  average 
private  collection  of  books,  few  persons 
having  the  funds  and  space  available  for 
accumulating  any  extensive  general  or 
special  library.  When  studying  or  investi- 
gating any  subject  extensively,  it  Is  there- 
fore necessary  in  nearly  all  cases  to  visit 
a public  or  semipublic  library  that  covers 
the  subject  adequately. 

Fortunately  for  electrical  men  there  are 
scattered  throughout  the  United  States 


many  libraries  that  contain  excellent  col- 
lections of  electrical  books,  including  text 
books  that  have  become  classics,  standard 
electrical  reference  books,  bound  volumes 
of  the  leading  electrical  periodicals,  the 
bound  transactions  of  the  principal  national 
eloctrical  societies,  technical  and  statisti- 
cal reports  issued  by  government  bureaus 
and  boards,  etc.  A considerable  percentage 
of  these  libraries  can  be  visited  by  any- 
one; many  others  may  be  consulted  for  ref- 
erence purposes  by  permission  of  the 
librarian;  In  a few  cases  of  libraries  main- 
tained by  educational  institutions  or  socie- 
ties a person  seeking  use  of  the  library  is 
required  to  be  introduced  by  someone  con- 
nected with  the  institution  or  a member  of 
the  society. 

In  the  belief  that  a list  of  libraries  rich 
in  electrical  books  would  prove  of  value  to 
students  and  others  interested  in  the  elec- 
trical sciences  and  arts,  the  following  list 
has  been  prepared.  It  was  compiled  from 
direct  correspondence  with  the  librarian  in 
the  case  of  public  and  semlpqblic  libraries, 
and  with  the  dean  or  director  in  the  case 
of  educational  Institutions.  Only  those 
libraries  are  included  that  have  over  150 
volumes  on  electrical  subjects  and  which 
are  open  to  the  public  either  without  re- 
strictions or  with  those  referred  to  above. 
The  number  of  volumes  given  is  that  of 
distinctively  electrical  books.  Some  libra- 
ries report  the  number  of  titles  on  electri- 
cal subjects,  in  which  case  the  actual  num- 
ber of  volumes  is  usually  somewhat  greater. 
The  number  of  periodicals  given  Is  that  of 
electrical  periodicals  kept  on  file,  uauallv' 
In  bound  volumes  except  the  current 
volume.  In  several  cases  it  .was  found  im 

Eossible  to  hazard  an  estimate  of  the  num- 
er  of  electrical  books  on  hand,  but  this 
was  known  to  exceed  the  minimum  stated 
above. 

The  list  may  not  be  complete,  although 
effort  was  made  to  make  it  so.  The  edi- 
tors will  appreciate  aid  in  adding  to  the 
list  and  correcting  possible  errors  in  it. 
No  effort  was  made  to  include  corporation 
libraries  of  electrical  utility  or  manufac- 
turing companies  or  of  other  organizations 
maintaining  fairly  complete  libraries  for 
their  own  purposes  exclusively.  For  con- 
venience in  locating  a library  nearby,  the 
list  Is  arranged  geographically  by  states. 
Alabama: 

Alabama  Polytechnic  Institute,  Auburn, 
Ala.  300  volumes. 

University  of  Alabama.  University,  Ala. 

600  volumes;  6 periodicals. 

Aritona: 

University  of  Arizona,  Tucson,  Ariz.  200 
volumes;  4 periodicals. 

Arkansas: 

University  of  Arkansas.  Fayetteville, 
Ark.  239  volumes;  8 periodicals. 
California : 

California  State  Library,  Sacramento, 
Cal.  425  volumes. 

Los  Angeles  Public  Library,  Science  and 
Industry  Department.  Los  Angeles,  Cal. 
1,100  volumes. 

Colorado: 

Public  Library,  Denver,  Colo.  334 
volumes. 

University  of  Colorado.  College  of  En- 
gineering, Department  of  Electrical  En- 
gineering. Boulder,  Colo.  425  volumes; 
26  periodicals. 

Connecticut: 

Sheffield  Scientific  School  Library,  Yale 
University,  New  Haven,  Cohn.  200 
volumes. 

District  of  Columbia: 

Engineer  School  Library,  War  Depart- 
ment. Washington  Barracks,  D.  C.  3,000 
to  4.000  volumes. 

Library  of  Congress,  Washington,  D.  C. 

8.000  volumes. 

Public  Library.  Industrial  Division, 
Washington,  D.  C.  1,300  volumes. 

Florida: 

University  of  Florida,  Gainesville,  Fla. 

200  volumes;  7 periodicals. 

Georgia: 

Georgia  School  of  Technology,  Atlanta, 
Ga.  400  volumes;  12  periodicals. 

Idaho : 

University  of  Idaho,  Engineering  College. 
Moscow,  Idaho.  520  volumes;  13 
periodicals. 

Illinois: 


Armour  Institute  of  Technology,  Chicago, 
111.  1,750  volumes,  14  periodicals. 

Chicago  Public  Library,  Chicago,  111.  700 
to  800  volumes. 


Engineering  Library,  University  of  Illi- 
nois, Urbana,  111. 


John  Crerar  Library,  Michigan  Ave.  and 
Randolph  St..  Chicago,  111.  A scientific 
and  technical  reference  library  open  to 
the  public.  10.000  volumes;  4,000  pam- 
phlets; 50  periodicals. 

Lewis  Institute.  1949  W.  Madison  St., 
Chicago,  111.  350  volumes;  5 periodicals. 
Indiana : 

Indianapolis  Public  Library,  Indianapolis, 
Ind.  300  titles. 

Purdue  University,  West  Lafayette,  Ind. 

725  volumes;  30  periodicals. 

Rose  Polytechnic  Institute.  Terre  Haute. 

Ind.  600  volumes;  15  periodicals. 

Iowa : 

Iowa  State  College.  Ames,  Iowa.  300 
volumes;  12  periodicals. 

State  University  of  Iowa.  Iowa  City,  Iowa. 

263  volumes;  14  periodicals. 

Kansas: 

Kansas  State  Agricultural  College,  Man- 
hattan, Kans.  300  volumes;  12  periodi- 
cals. 

University  of  Kansas,  Lawrence,  Kans. 

1.000  volumes,  16  periodicals. 

Louisiana: 

Tulane  University  of  Louisiana,  New 
Orleans,  La.  500  volumes;  4 periodicals. 
Maine: 

University  of  Maine,  Orono,  Me.  1,200 
volumes;  9 periodicals. 

Maryland: 

Enoch  Pratt  Free  Library  of  Baltimore 
City,  106  W.  Mulberry  St.,  Baltimore, 
Md.  625  volumes. 

The  Johns  Hopkins  University,  Baltimore, 
Md. 

Massachusetts: 

City  Library  Association,  Springfield, 
Mass.  850  volumes. 

Free  Public  Library,  New  Bedford,  Mass. 
417  volumes. 

Free  Public  Library,  Worcester,  Mass. 
800  volumes,  including  bound  volumes 
of  periodicals. 

Harvard  University,  Cambridge  38,  Mass. 

1,500  volumes;  30  periodicals. 
Massachusetts  Institute  of  Technology, 
Cambridge.  Mass.  20,000  titles;  prac- 
tically all  periodicals. 

Public  Library  of  the  City  of  Boston. 
Boston,  Mass. 

Worcester  Polytechnic  Institute,  Wor- 
cester. Mass.  6,000  volumes,  40  peri- 
odicals. 

Michigan : 

Grand  Rapids  Public  Library,  Grand 
Rapids,  Mich.  489  titles. 

Michigan  Agricultural  College,  East 
Lansing,  Mich.  1,000  volumes;  10 
periodicals. 

Michigan  College  of  Mines  Library, 
Houghton,  Mich.  350  volumes. 

Public  Library,  Detroit,  Mich.  1,000 
volumes. 

University  of  Michigan,  Ann  Arbor.  Mich. 

500  volumes;  5 periodicals. 

Minnesota: 

City  of  St.  Paul  Public  Library,  St.  Paul, 
Minn.  418  volumes. 

Public  Library,  Minneapolis,  Minn.  950 
volumes. 

University  of  Minnesota,  College  of  En- 
gineering and  Architecture,  Minne- 
apolis, Minn.  1,000  volumes;  30  neriodi- 
cals. 

Missouri : 

Kansas  City  Public  Library,  Kansas  City, 
Mo.  1,800  to  2,000  volumes. 

St.  Louis  Public  Library,  Olive,  13th  and 
14th  Sts.,  St.  Louis.  Mo.  2.T64  volumes. 
University  of  Missouri,  Columbia,  Mo. 

400  volumes;  12  periodicals. 

Montana: 

Billings  Polytechnic  Institute,  Polytech- 
nic P.  O.,  Mont.  150  volumes;  5 
periodicals. 

Montana  State  College.  Bozeman,  Mont. 

400  volumes;  8 periodicals. 

Nebraska: 

University  of  Nebraska,  Station  A,  Lin- 
coln, Nebr.  500  volumes;  16  periodicals. 
New  Hampshire : 

New  Hampshire  College,  Durham,  N.  H. 

185  volumes;  8 periodicals. 

New  Jersey: 

Free  Public  Library,  Jersey  City,  N.  J. 
800  volumes. 

Free  Public  Library  of  Newark,  N.  J. 

1,200  to  1.500  volumes. 

Princeton  University,  School  of  Electri- 
cal Engineering,  Princeton,  N.  J.  5,000 
volumes:  15  periodicals. 

Rutgers  College,  New  Brunswick.  N.  J. 

1,000  volumes;  10  periodicals. 
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New  York : 

Brooklyn  Public  Library,  26  Bre^oort 
Place,  Brooklyn,  N.  Y.  1,255  titles. 
Buffalo  Public  Library,  Buffalo,  N.  Y. 
2,500  titles. 

Columbia  University,  New  York,  N.  Y. 

1,400  volumes;  all  periodicals. 

Cooper  Union  for  the  Advancement  of 
Science  and  Art.  8th  St.  and  4th  Ave., 
New  York,  N.  Y.  590  volumes,  5 
periodicals. 

Cornell  University,  Ithaca,  N.  Y.  5,000 
volumes;  7 periodicals. 

Engineering  Societies  Library.  29  W.  39th 
St.,  New  York,  N.  Y.  150,000  volumes 
on  all  branches  of  engineering. 

New  York  Public  Library,  Technology 
Division,  476  Fifth  Ave.,  New  York,  N. 
Y.  2.500  titles. 

New  York  State  Library,  Albany,  N.  Y. 

4.000  volumes. 

Pratt  Institute,  Brooklyn,  N.  Y.  808 
volumes;  13  periodicals. 

Queens  Borough  Public  Library,  Jamaica, 
N.  Y.  1,300  volumes. 

Rensselaer  Polytechnic  Institute,  De- 
partment of  Electrical  Engineering, 
Troy,  N.  Y.  About  700  volumes,  14 
periodicals 

Syracuse  University,  L.  C.  Smith  College 
of  Applied  Science,  Syracuse,  N.  Y. 

2.000  volumes;  10  periodicals.  Open  to 
public  by  special  permission. 

North  Carolina: 

University  of  North  Carolina,  Chapel  Hill, 
N.  C.  300  volumes;  15  periodicals. 

Ohio : 

Cleveland  Public  Library,  Cleveland, 
Ohio,  21,000  volumes.  (Includes  flies  of 
important  magazines  and  proceedings.) 
Municipal  University  of  Akron,  Akron, 
Ohio. 

Ohio  Mechanics  Institute,  Cincinnati, 
Ohio. 

Ohio  State  University,  Columbus,  Ohio. 

500  volumes;  30  periodicals. 

Public  Library  of  Cincinnati.  Ohio.  700 
volumes. 

University  of  Cincinnati,  Cincinnati. 

Ohio.  600  volumes;  14  periodicals. 
Oregon : 

State  Library,  Salem,  Ore.  200  volumes. 
Oklahoma : 

University  of  Oklahoma,  Norman,  Okla. 

450  volumes;  17  periodicals. 

Pennsylvania : 

Bucknell  University,  Lewisburg,  Pa. 

1,200  volumes;  4 periodicals. 

Drexel  Institute,  Philadelphia,  Pa.  450 
volumes;  3 periodicals. 

Franklin  Institute.  Philadelphia,  Pa. 

2.000  volumes;  1,500  bound  periodicals. 
Open  for  reference  to  those  who  are 
introduced  by  members  of  the  Institute. 

Lafayette  College,  Department  of  Elec- 
trical Engineering,  Easton,  Pa.  1,500 
volumes;  12  periodicals. 

Lehigh  University,  Bethlehem,  Pa.  1,200 
volumes;  20  periodicals. 

Pennsylvania  State  College,  State  Col- 
lege, Pa. 

William  B.  Stephens  Memorial  Library, 
Krams  Ave.,  Manayunk,  Philadelphia, 
Pa.  589  volumes. 

Texas : 

Agricultural  and  Mechanical  College  of 
Texas,  College  Station,  Texas.  400 
volumes;  10  periodicals.  Open  to  pub- 
lic under  certain  restrictions. 

Virginia : 

University  of  Virginia.  University,  Va. 

1.000  volumes;  10  periodicals. 

Virginia  Polytechnic  Institute,  Blacks- 
burg, Va.  250  volumes;  6 periodicals. 

Vermont : 

University  of  Vermont.  Burlington,  Vt. 

500  volumes. 

Washington: 

Seattle  Public  Library,  Seattle,  Wash 
600  titles. 

University  of  Washington,  Seattle,  Wash. 
350  volumes;  23  periodicals. 

West  Virginia: 

West  Virginia  University,  Morgantown, 
W.  Va.  1,000  volumes;  8 periodicals. 
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Wisconsin: 

School  of  Engineering  of  Milwaukee,  373 

Broadway,  Milwaukee,  W i s . 1,000 

volumes;  23  periodicals. 

University  of  Wisconsin,  Madison,  Wis. 

4.000  volumes;  25  periodicals. 

Wyoming: 

University  of  Wyoming.  Laramie.  Wyo. 

250  volumes;  4 periodicals. 

Canada: 

McGill  University,  Montreal,  Quebec. 

1.000  volumes;  18  periodicals. 

Queen's  University,  Kingston,  Ontario. 

500  volumes;  18  periodicals. 

LIDDELL  ELECTRIC  MFG.  CO.,  THE. 

—481  N.  Washington  Ave.,  Bridgeport, 
Conn.  Manufacturer  of  telephone  equip- 
ment, push  buttons  and  other  electrical 
specialties.  Business  established  1919. 
President  and  general  manager,  Robert 
Liddell;  vice-presidents,  Vaughn  Wheeler, 
Michael  Gombar;  secretary,  C.  Edgar  Bil- 
ton;  treasurer,  William  Ruddiman;  sales 
manager,  R.  R.  Adams.  Sales  representa- 
tives, R.  J.  Smyth  Corp.,  229  W.  42nd  St., 
New  York,  N.  Y.;  Eugene  Rosenblatt,  51 
Hopkins  PI.,  Baltimore.  Md. 

LIDGERWOOD  MFG.  CO.— New  York, 
N.  Y.  Manufacturer  of  electric  contrac- 
tors and  mine  hoists.  President.  John  H. 
Lidgerwood;  vice-president,  James  G. 
Lidgerwood;  secretary,  Charles  D.  Butler. 
Main  office,  96  Liberty  St.,  New  York,  N. 
Y.  Factories,  Brooklyn,  N.  Y..  and  Newark, 
N.  J.  Branch  offices,  1917  Fisher  Bldg., 
Chicago,  111.;  Union  Bank  Bldg.,  Pittsburgh. 
Pa.;  Wldener  Bldg.,  Philadelphia,  Pa.; 
Hammond  Bldg.,  Detroit,  Mich.;  Union  Na- 
tional Bank  Bldg.,  Cleveland,  Ohio;  63-65 
Columbia  St.,  Seattle,  Wash.;  Central  Bldg., 
Los  Angeles,  Cal. 

LIEBEL-FLARSHEIM  CO..  THE.— 410-418 
Home  St.,  Cincinnati,  Ohio.  Manufacturer 
of  electrotherapeutic  and  X-ray  apparatus. 
Business  established  1914.  President  and 
general  manager,  G.  H.  Liebel;  vice-presi- 
dent, E.  M.  Flarsheim;  secretary  and  treas- 
urer, E.  S.  Flarsheim. 

LIFE  MOTOR. — Trade  name  for  resusci- 
tating device  manufactured  by  the  Hospi- 
tal Supply  Co.,  157  E.  23rd  St.,  New  York, 

LIFE  OF  INSULATION,  EFFECT  OF 
HEAT  ON. — See  Insulation,  effect  of  heat 
on. 

LIFE  SAVING  DEVICES  CO.— 109  N. 
Dearborn  St.,  Chicago,  111.  Manufacturer 
of  resuscitation  apparatus.  Business  es- 
tablished 1913.  President  and  treasurer, 
Frank  T.  Fowler;  vice-president,  D.  E. 
Clarke;  secretary,  M.  F.  Augustin.  Exclu- 
sive distributor,  Lungmotor  Co.,  711  Boyls- 
ton  St.,  Boston,  Mass. 

LIFE  TESTS. — A life  test  as  applied  to 
electrical  apparatus  is  a test  made  under 
ordinary  operating  conditions  to  determine 
the  number  of  operations  or  number  of 
hours  of  operation  of  the  apparatus  before 
failure  occurs  or  before  the  efficiency  has 
decreased  to  the  point  where  it  is  prac- 
tically worthless  or  no  longer  economical 
to  operate.  Life  tests  are  made  on  many 
appliances. 

One  of  the  most  important  of  these  is 
on  incandescent  lamps.  Tests  are  made  to 
determine  the  number  of  hours  the  lamp 
will  operate  at  its  fated  voltage,  usually 
until  its  candlepower  has  fallen  to  80%  of 
its  initial  value.  A large  number  of  lamps 
are  generally  tested  simultaneously,  as  out 
°r  a ,ot  of  100  lamps  some  will  fail  before 
500  hours  of  burning  while  others  will  burr, 
considerably  over  the  rated  life  of  1,000 
hours.  Lamp  lives  are  comparable  only 
when  the  lamps  are  operated  at  the  same 
lumens  per  watt. 

Life  tests  are  also  made  on  storage  bat- 
teries to  determine  the  number  of  charges 
and  discharges  under  ordinary  conditions  be- 
fore the  capacity  has  decreased  excessively. 
Switches  of  various  kinds,  key  and  pull- 
chain  sockets  and  other  similar  mechanisms 
are  tested  to  determine  the  number  of 
operations  that  may  be  expected  before 
they  will  fail.  Life  tests  of  such  devices 
often  result  in  Improvement  of  general 
design  or  of  construction  details  by  using 
more  sturdy  parts  for  those  found  to  be  - 
weak. 

LIFETIME. — Trade  name  for  cedar  posts 
manufactured  by  the  Western  Lumber  & 
Pole  Co.,  Peyton  Bldg.,  Spokane,  Wash. 

LIFTING  MAGNETS.  — See  Magnets, 
lifting,  hand  and  portable;  Magnets,  lift- 
ing, crane  or  hoist  type. 

CAR-PIT,  ARMATURE  AND 
MOTOR. — A special  type  of  car-pit  jacks, 
consisting  of  a simple  portable  machine 
utilizing  the  principle  of  the  screw  or  the 
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hydraulic  press,  and  designed  to  lift  motors 
or  armatures  to  or  from  car  trucks.  It  is 
usually  operated  by  man  power. 

Manufacturers: 

Bo£ton^Ar™ature  Works.  77  Washington 
St.,  N.,  Boston,  Mass. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Brooklyn,  N.  Y.  “Columbia.” 

Duff  Mfg.  Co..  Preble  Ave.  (North  Side 
Station),  Pittsburgh,  Pa. 

LIFTS,  PAPER,  MOTOR-OPERATED.— 

rhe  large  presses  used  in  printing  news- 
papers, large  catalogs,  etc.,  use  rolls  of 
paper  much  too  heavy  to  handle  except 
with  special  machinery.  They  are  usually 
lifted  and  put  In  place  with  the  aid  of 
a motor-driven  lift  especially  designed  for 
handling  this  material  in  connection  with 
large  continuous  web  printing  presses  By 
means  of  the  lift  new  rolls  of  paper  are 
quickly  raised  to  the  feeding  end  of  the 
press  as  one  after  another  is  used  up. 

Manufacturer: 

Rouse  & Co.,  H.  B.,  2214  Ward  St..  Chi- 
cago, 111. 

a w&ve  phenomenon 
capabie  of  producing  the  sensations  of 
sight  and  color.  This  definition  is  usually 
extended  to  include  waves  in  the  infra- 
red and  ultra-violet  parts  of  the  spectrum 
which  are  too  long  or  too  short  to  affect 
the  eye. 

Since  light  passes  through  a vacuum,  a 
medium  called  ether  is  assumed  to  exist 
in  space  and  to  pervade  all  matter.  Light 
waves  are  believed  to  be  electromagnetic 
disturbances  propagated  in  the  ether,  dif- 
fering from  electric  and  heat  waves  only 
in  wave  length.  On  passing  through  a 
prism,  the  different  wave  lengths  of  light 
are  separated,  producing  the  colors  of  the 
spectrum.  This  separation  is  caused  by 
the  difference  in  the  velocity  of  the  various 
wave  lengths  in  the  medium  of  the  prism, 
in  free  space  all  colors  of  light  travel  with 
the  same  velocity,  186,000  miles,  or  300.000 
kilometers,  per  second. 

The  spectrum  of  a substance  in  the  gas- 
eous state  consists  of  a series  of  bright 
ines  with  dark  spaces  between  them,  thus 
Indicating  that  only  certain  wave  lengths 
are  present.  Each  element  produces  char- 
acteristic spectrum  lines  and  may  be  identi- 
fled  by  its  spectrum.  A number  of  ele- 
ments have  been  discovered  by  observing 
lines  previously  unknown  in  the  spectrum. 

Light  waves  aje  believed  to  be  produced 
by  the  vibratory,  or  the  rotational,  motion 
of  the  electrons  within  the  atom  when  a 
body  is  heated  to  incandescence,  or  in  the 
case  of  gaseous  substances  by  the  action 
of  the  electric  arc,  or  spark,  or  by  electric 
discharge  through  the  gas  at  low  pressure 
in  a closed  tube. 

LIGHT  BATH,  ELECTRIC.— In  electro- 
therapeutics, electric  light  baths  are  some- 
times given  to  patients,  whereby  the  body 
or  parts  of  it  are  exposed  to  the  rays 
from  numerous  incandescent  lamps.  For  a 
description  of  this  apparatus  and  list  of 
manufacturers  see  Baths,  electric  light. 

LIGHT  HOUSE. — Trade  name  for  light- 
ing fixtures  manufactured  by  Charles  Pola- 
check  & Bro.  Co.,  217  3rd  St.,  Milwaukee. 
Wis. 

LIGHT  LIGHT. — Trade  name  for  street 
lighting  fixtures  manufactured  by  the  Line 
Material  Co.,  South  Milwaukee,  Wis. 

LIGHTERS,  CIGAR,  ELECTRIC.— These 
are  small  devices  consisting  Essentially  of 
a short  coil  electrically  heated  to  a glow- 
ing temperature  and  mounted  against  a 
non-inflammable  surface,  such  as  asbestos 
They  have  come  into  general  use  on  cigar 
and  tobacco  counters  In  stores,  hotels, 
clubs  and  other  rooms  where  smokers  con- 
gregate. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty” electric  automobile  eigar  and  pipe 
lighters,  made  only  for  6-volt  storage 
battery  service,  spiral  wire  element  is 
used.  Outside  finished  in  polished  nickel, 
handle  is  of  wood,  ebony  finish.  Com- 
plete with  protector  sleeve  and  5- ft. 
cord  directly  connected  to  lighter  and  - 
either  one  or  two  point  Ediswan 
standard  automobile  attachment  plug. 
— Adv. 

Cowles  & Co.,  C.,  Water  and  Chestnut 
Sts.,  New  Haven,  Conn. 

Cuno  Engineering  Corp.,  The,  Meriden, 
Conn.  (For  automobiles.) 

Davenport  Mfg.  Co.,  Davenport,  Iowa. 
“Midland.” 

Drake  Mfg.  Co..  Milwaukee.  Wis. 
“Drake.” 
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DURALECTRIC  CORP.,  THE.,  Mt.  Ta- 
bor  Bldg.,  Jamestown,  N.  Y.  (Former- 
ly Clark,  Osgood  & Allison,  Bemus 
Point,  N.  Y.)  The  “Duralectric”  cigar 
lighter  Is  made  in  three  types  for  coun- 
ter use.  Type  AC,  for  a-c.  circuits.  110 
volts,  60  cycles,  continuous  duty;  Type 
AI,  same  voltage  and  cycles,  for  inter- 
mittent duty;  Type  D-C,  for  110  volts, 
d-c.  circuit,  intermittent  duty.  The 
igniting  element  is  made  of  genuine 
nickel-chromium  alloys;  insulation  of 


“Duralectric”  Cigar  Lighter 


mica  and  special  asbestos;  body  of 
sheet  steel.  Standard  finish  is  grained 
mahogany,  nickel  trimmed;  other  fin- 
ishes and  designs  are  furnished  as  or- 
dered. Each  lighter  is  supplied  with 
cord  and  plug.  The  Duralectric  con- 
sumes very  little  current  and  is  durable 
and  attractive.  The  Duralectric 
“Midget”  is  a small  lighter  of  the  same 
appearance  for  use  on  the  mantle,  li- 
brary table,  In  the  smoking  room,  or 
for  use  on  60-cycle  lighting  circuits 
anywhere.  It  consumes  but  20  watts, 
half  the  amount  required  by  an  ordi- 
nary lamp.  (Illustration  above  shows 
a Type  A-C,  110-volt  40-watt  Duralec- 
tric lighter.) — Adv. 

Electric  Automatic  Cigar  Lighter  Co.. 
656  W.  27th  St.,  New  York.  N.  Y. 
“Cig-R-Lite.”  (For  automobiles.) 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfel's.” 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa.  “Genco.” 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzle  Ave.,  Chicago.  III.  “Presto.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Polacheck  & Bro.,  Co.,  Charles,  217  3rd 
St.,  Milwaukee,  Wls. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y.  “Handy,”  “Seco.” 

Taylor  Co.,  H.  D..  101  Oak  St.,  Buffalo, 
N.  Y.  "Gehring.” 

LIGHTERS,  GAS,  ELECTRIC.— A system 
In  which  each  gas  burner  in  a chandelier 
or  other  lighting  fixture  or  gas  stove  is 
equipped  with  a small  series  spark  gap 
connected  to  a source  of  relatively  high- 
tension  electricity  which  when  energized 
ignites  the  gas  previously  turned  on.  An- 
other form,  for  individual  gas  jets,  con- 
sists of  a “make-and-break”  spark  gap 
interconnected  with  the  gas  valve  and  en- 
ergized by  the  inductive  spark  obtained 
from  a small  spark  coil.  For  gas  stoves 
the  metal  frame  of  the  stove  is  sometimes 
connected  to  a spark-coil  circuit  and  a 
lighter  rod  (a  metal  rod  with  insulated 
handle),  is  connected  to  the  other  side  of 
the  circuit,  by  touching  the  rod  to  the 
burner  an  igniting  spark  Is  formed. 

Manufacturers: 

American  Lava  Corp.,  1429  William  St., 
Chattanooga,  Tenn. 

Art  Craft  Fixture  Co.,  86  Academy  St., 
Newark  N J 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co..  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Everson  & Co.,  C.  G..  70  W.  Lake  St.. 
Chicago,  111. 

Meyberg  Co.,  Leo  J.,  428  Market  St.,  San 
Francisco,  Cal. 

Safety  Gas  Lighter  Corp.,  Roanoke,  Va. 
“Matchless.”  “Electric  Match.” 

Wiese  Electrical  Appliance  Co.,  Milwau- 
kee Wis 

LIGHTFINDER  SALES  CORP.,  INC.— 14 

W.  17th  St..  New  York.  N.  Y.  Manufac- 
turer of  radium  beads,  tacks  and  buttons 
for  switches.  Business  established  1916. 
President,  S.  E.  Kellar;  general  manager, 
R.  A.  Norton. 


LIGHTHOUSE  CORP.— 98-100  Bleecker 
St.,  New  York,  N.  Y.  Manufacturer*  of 
lighting  fixtures.  President,  I.  Newland; 
vice-president,  Charles  Lewis. 

LIGHTING  APPLIANCE  CO.— 4 White 
St.,  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures. 

LIGHTING  DISTRIBUTION  LINES.— See 

Distribution  lines  for  power  and  lighting. 

LIGHTING,  ELECTRIC,  DEVELOP- 
MENT OF. — The  history  of  electric  illu- 
minants  began  with  the  experiments  upon 
the  electric  arc  made  by  Sir  Humphrey 
Davy  in  England.  In  1809  he  produced  an 
arc  of  considerable  magnitude  between 
pencils  of  charcoal  using  as  the  source  of 
current  a battery  of  2,000  zinc-copper  cells. 
Further  improvements  in  cells  and  carbon 
pencils  made  possible  very  bright  arcs 
which  led  inventors  to  see  the  possibilities 
of  the  electric  arc  as  a lamp.  While  these 
studies  were  being  made  on  the  arc,  other 
investigators  had  found  that  sending  a 
heavy  current  through  a wire  would  make 
it  incandescent.  In  1845  a crude  incandes- 
cent lamp  burning  in  a vacuum  was  brought 
out  by  J.  W.  Starr,  of  Cincinnati.  A year 
later  Staite  produced  a fairly  satisfactory 
arc  lamp  which  lacked  only  a cheap  and  re- 
liable source  of  current  to  make  it  prac- 
ticable. 

These  inventions  turned  the  attention  of 
experimenters  to  the  study  of  a means  of 
producing  power  by  means  other  than  pri- 
mary cells.  Since  Faraday’s  discovery  of 
the  generator  principle  a number  of  in- 
ventors had  gradually  developed  the  dyna- 
■ moelectric  machine  and  had  succeeded  in 
producing  some  fair  machines.  About  1849 
one  of  the  first  of  these  generators  or  dyna- 
mos. the  Alliance  machine  Invented  by 
Nollet,  was  tried  out  for  arc  lighting.  Sev- 
eral years  later  the  self-feeding  arc  was 
invented.  In  1863  the  arc  light  was  used 
for  the  first  time  for  actual  service  light- 
ing. this  being  in  lighthouses  off  the  coast 
of  France. 

Some  seven  years  later  Gramme  Intro- 
duced his  ring-armature  dynamo,  which 
permitted  generating  higher  voltages  and 
resulted  in  a revolution  in  arc  lighting  since 
it  could  then  be  served  from  a practical 
source  of  energy.  This  gave  electric  light- 
ing its  start  as  an  industry. 

Within  the  ten  years  following  the  in- 
troduction of  this  Invention  arc  lighting, 
theretofore  experimental,  became  an  es- 
tablished business.  Up  to  this  period  it 
had  been  thought  necessary  to  operate 
each  lamp  from  an  individual  dynamo.  As 
this  was  quite  expensive,  attempts  were 
made  to  develop  a series  system  of  light- 
ing. In  1876  Jablochkoff  invented  his  “can- 
dle”— an  arc  lamp  that  could  be  operated 
in  series.  However,  the  short  life  of  the 
candle,  about  two  hours,  made  this  system 
inconvenient  and  expensive.  In  1878  a 
marked  improvement  was  made  by  the  em- 
ployment of  the  Brush  system.  This  was 
quite  complete;  it  included  the  dynamo, 
current  regulator,  differential  coil  regula- 
tors, and  a simple  ring  clutch  mechanism. 
Brush  also  invented  the  use  of  double  sets 
of  carbons  for  all-night  burning  of  street 
lamps.  The  first  arc  lighting  system  Was 
installed  in  Cleveland  in  1879.  Other  in- 
stallations followed  immediately  afterward, 
both  in  this  country  and  abroad. 

It  was  soon  discovered  that  arc  lighting 
was  only  suitable  for  outdoor  lighting  and 
special  lighting  of  large  areas  and  for  pro- 
jectors. Previous  to  this  time  a number 
of  experimentors,  chief  among  them  Edi- 
son and  Swan.  had.  been  working  on  in- 
candescent lamps.  These  lamps,  with  their 
lower  candlepower  and  low  brightness, 
would  be  suitable  for  indoor  lighting.  Edi- 
son. who  saw  the  possibilities  of  these 
lamps,  had  been  experimenting  in  his 
laboratories  at  Menlo  Park.  N.  J.,  with 
various  filament  materials  and  finally  in 
1879  made  a bamboo- filament  lamp  with  a 
reasonable  life.  To  use  this  lamp  required 
a generator  of  moderate  voltage  and  a 
suitable  power  distribution  system.  Fur- 
ther experiments  led  to  his  development 
of  the  constant-potential  dynamo,  the  mul- 
tiple two-wire  and  later  the  three-wire 
systems  of  distribution.  These  systems 
were  particularly  adapted  to  the  generation 
of  power  in  some  central  point  to  be  dis- 
tributed to  the  various  consumers.  A pri- 
vate system  was  first  installed  in  Menlo 
Park  and  this  led  to  the  building  of  the 
first  commercial  central  station  in  New 
York  City  in  September,  1882.  This  was 
followed  by  installation  of  another  station 
at  Appleton,  Wis..  one  month  later.  These 
stations,  built  to  serve  localities  of  rather 
limited  area,  employed  direct-current  sys- 
tems. 

About  the  time  they  were  being  built 
experimenters  were  at  work  on  the  de- 
velopment of  alternating-current,  high- 
voltage  systems  and  equipment.  In  1885 
the  first  alternating-current  lighting  sys- 
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tem  was  installed  at  Buffalo,  N.  Y.  The 
current  was  generated  at  500  volts,  stepped 
up  to  3,000  volts,  distributed  at  that  volt- 
age, and  stepped  down  to  100  volts  for  the 
consumer.  With-  the  many  improvements 
in  equipment  this  system  at  first  gradually 
and  later  rapidly  superseded  the  direct- 
current  systems  except  In  limited  congested 
areas  in  large  cities  and  in  isolated  plants. 
The  alternating-current  system  made  dis 
tribution  over  a fairly  large  area  economi- 
cal. Central  stations.  wrhich  had  been 
forced  to  limit  their  customers  to  those  in 
the  central  business  districts,  were  now 
able  to  spread  out  to  the  residence  dis- 
tricts and  sell  at  a fair  rate  to  residence 
customers.  The  numerous  improvements  in 
central-station  plant  and  line  equipment 
did  much  to  develop  the  residence  lighting 
field,  but  one  of  the  chief  factors  in  the 
rapid  developments  in  that  and  other  light- 
ing fields  was  the  rapid  improvement  in 
Incandescent  lamps. 

The  original  commercial  incandescent 
lamps  were  carbonized  bamboo- filament 
lamps.  These  lamps,  though  they  were 
improved  until  they  had  a filament  life 
of  some  3,000  hours,  vaporized  rapidly 
which  reduced  their  efficiency  considerably, 
due  to  blackening  of  the  Inside  of  the 
bulb.  About  1891  a lamp  using  a carbon- 
ized cellulose  filament  was  introduced.  This 
lamp  had  a higher  efficiency,  due  to  de- 
creased vaporization  and  was  much  used 
until  the  advent  (about  1905),  of  the 
metallzed-filament  lamp  with  a carbon  fila- 
ment specially  treated  In  an  electric  fur- 
nace to  permit  operating  at  higher  tem- 
perature and  efficiency.  About  this  time 
the  first  of  the  metal-filament  lamps  was 
introduced.  This  was  the  tantalum  lamp, 
which  w'as  used  for  a few  years,  being 
superseded  about  1908  by  the  tungsten- 
filament  lamp,  which  had  a still  higher 
efficiency.  The  first  tungsten  lamps  were 
very  fragile,  but  this  fault  was  remedied 
in  1911  by  development  of  wire-drawn  fila- 
ments and  this  lamp  with  its  high  efficiency 
and  more  desirable  color  quality  gave  elec- 
tric lighting  a great  impetus  in  every  field 
of  lighting,  particularly  residence  lighting. 

The  tungsten  lamp  has  a considerably 
higher  brightness  than  the  old  carbon- 
filament  lamps  and  fixture  and  lamp-ac- 
cessory manufacturers  set  to  work  to  de- 
velop fixtures,  reflecting  and  "diffusing 
equipment  which  would  fulfill  the  usual 
lighting  requirements  and  at  the  same  time 
overcome  the  excessive  and  glaring  bright- 
ness of  the  lamps.  The  result  was  the  de- 
velopment of  the  new  lighting  methods 
using  indirect  and  semi-indirect  fixtures. 
These  new  lighting  systems,  though  they 
to  some  extent  found  their  way  into  the 
home,  were  largely  employed  at  first  in 
offices,  stores  and  public  buildings. 

Lamp  manufacturers  continued  in  their 
efforts  to  produce  a more  efficient  lamp. 
One  of  the  chief  difficulties  in  increasing 
the  efficiency  of  the  vacuum  tungsten 
lamps  w^as  that  at  the  higher  tempera- 
tures necessary  to  increase  the  efficiency, 
the  filament  vaporized  too  rapidly.  About 
1913  it  was  found  that  this  could  be  over- 
come by  Introduction  of  an  inert  gas  in 
the  bulb.  This  was  done  and  the  filament 
concentrated  into  a small  space  and  the 
result  was  the  present  gas-filled  tungsten 
lamp.  These  tungsten  lamps  are  today 
the  most  efficient  incandescent  lamps  ever 
produced  and  the  most  prevalent  type  of 
electric  illuminants,  but  other  lamps  de- 
veloped along  with  or  before  them  are 
also  of  interest. 

About  1906  the  Nernst  lamp,  a special 
form  of  Incandescent  lamp  using  a rare- 
earth  glower,  was  introduced.  Its  use 
spread  rapidly  for  a few  years,  but  by  1911 
It  fell  into  disuse  to  the  greater  advantages 
of  the  wire-drawn  tungsten  lamps.  Among 
the  very  earliest  experimental  electric 
lamps  were  the  gas  or  vapor  types.  These 
lamps  really  originated  with  the  invention 
of  the  Geissler  tube  in  1854  and  were  the 
subject  of  considerable  experimentation.  It 
is  of  Interest  to  know  that,  though  these 
tubular  lamps  of  the  strictly  gas  type  were 
never  used  to  any  great  extent  for  general 
lighting,  they  have  been  the  means  of  pro- 
ducing the  nearest  approach  to  natural  day- 
light color  value  that  any  electric  illumin- 
ant  has  attained,  this  being  in  the  Moore 
tube  filled  with  carbon  dioxide  gas. 

The  somewhat  similar  mercury-vapor  or 
mercury-arc  lamps  have  been  developed  to 
commercially  practical  lamps,  known  In 
America  as  the  Cooper  Hewitt  lamps.  Due 
to  the  greenish  color  of  their  light,  when 
of  the  long  tube  type,  which  is  the  most 
used,  they  have  been  used  chiefly  for  in- 
dustrial purposes  and  for  photographic  or 
blueprinting  service  where  the  high  actinic 
properties  of  their  light  makes  them  de- 
sirable. These  lamps  are  also  made  with 
short  tubes  of  quartz,  operating  at  a higher 
vapor  pressure  and  temperature  and  giving 
a whiter  light  than  the  long-tube  lamps. 
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Arc  lighting  had  a very  interesting  de-  type  of  equipment  had  utilized  several  hung  underneath  so  as  to  throw  a consider- 
velopment  through  numerous  stages,  since  vacuum  lamps  in  each  unit.  It  was  readily  able  portion  of  the  light  to  the  ceiling, 
the  first  d-c.  open  carbon  arc  lamps  were  seen  that  it  would  be  more  economical  to  The  bowl,  which  is  usually  of  some  kind  of 
used  for  street  lighting.  The  first  big  im-  employ  one  larger  gas-filled  lamp  to  replace  opal,  allows  some  light  to  pass  directly 

{ movement  in  the  lamps  was  the  use  of  an  the  several  smaller  vacuum  lamps.  The  through  (however,  with  considerable  diffu- 
nner  globe  surrounding  the  arc  and  reduc-  gas-filled  lamp  here  again  presented  the  sion),  so  that  the  effect  from  the  bowl  is 
ing  the  amount  of  air  available  for  com-  difficulty  of  high  brightness,  this  time  easily  like  that  of  direct  lighting.  Semi-indirect 
bustion  of  the  electrodes;  this  lengthened  overcome  by  employing  dense  glassware  or  lighting  is  applied  to  a great  variety  of 
their  life  about  ten  times  and  greatly  cut  the  indirect  system.  This  repeated  prob-  effects,  but  illuminating  experts  (knowing 
down  the  trimming  expense.  Such  lamps  lem  of  glare  with  the  gas-filled  lamps  for  the  bad  effects  upon  tne  eyes  of  allowing 
were  also  made  for  use  on  alternating  cur-  direct  lighting  brought  the  attention  of  too  much  light  to  come  directly  through  the 
rent.  These  so-called  ‘'enclosed"  arc  lamps  lighting  men  to  the  subject  of  excessive  bowl  so  as  to  produce  a great  brightness  of 
came  into  use  to  a considerable  extent  in  brightness  and  its  injurious  effect  upon  the  bowl),  look  with  most  favor  upon  semi- 
large  interiors,  such  as  factories  and  stores,  eyes.  As  a result  many  developments  in  indirect  bowls  of  considerable  density, 
as  well  as  for  street  and  other  outdoor  all  fields  of  electric  lighting  have  been  in  which  cause  a minimum  of  glare  and  re- 
lighting, but  their  efficiency  was  not  as  accessories  designed  with  a view  to  re-  fleet  most  of  the  light  to  the  ceiling  for 
high  (especially  of  the  a-c.  lamps)  as  that  ducing  direct  and  reflected  glare.  This  sub-  use  by  the  Indirect  method.  At  the  same 
of  the  old  open  arcs.  The  use  of  cored  ject  also  had  its  influence  upon  electric  time,  bowls  of  thinner  material  are  cheaper 
carbons  was  introduced  to  steady  the  arc  lighting  in  residences.  Much  of  the  re-  and  more  easily  sold  to  certain  purchasers, 
somewhat.  This  led  to  the  use  of  special  cent  development  in  this  field  has  had  to  who  like  the  brightness  of  the  bowl  and 
chemicals  in  the  core  or  to  the  impregna-  do  with  the  reduction  in  glare  in  lighting  do  not  realize  the  bad  effect  on  the  eyes, 
tion  of  the  entire  carbon  with  the  salts  of  fixtures  and  In  the  design  of  the  newer  The  best  illuminating  practice  now  calls 
calcium  or  magnesium  and  other  chemi-  fixtures,  particularly  the  semi-indirect  and  for  concealing  the  light  sources  altogether, 
cals  that  gave  high  and  distinctive  lumin-  indirect  fixtures,  this  influence  can  plainly  as  in  indirect  lighting,  or  cutting  down  the 
osity  to  the  arc  stream.  These  lamps  there-  be  seen.  brightness  of  the  visible  sources  to  a low 


fore  came  to  be  called  flaming  arcs  and 
soon  aiter  their  introduction  about  1902 
were  put  into  extensive  use  for  street  and 
other  outdoor  lighting  where  a more  power- 
ful source  than  the  open  or  enclosed  carbon 
arcs  was  desired.  They  were  developed 
for  a-c.  service  also  and  had  quite  a high 
Initial  efficiency.  They  require  more 
maintenance,  however,  and  even  under  the 
most  favorable  conditions  a considerable 
amount  of  ash  or  deposit  from  the  salts 
used  was  formed  on  the  inside  of  the 
lobe.  This  greatly  cut  down  the  actual 
ght  output  and  reduced  the  efficiency 
materially.  Even  when  very  carefully 
cleaned,  it  was  found  that  the  globes  be- 
came etched  which  further  prevented  ap- 
proach to  the  Initial  high  candlepower  and 
efficiency.  When  the  magnetite  arc  came 
Into  use  and  later  as  tungsten  lamps  were 
developed  In  large  sizes  and  of  very  effi- 
cient types,  both  these  two  illuminants  re- 
placed the  carbon  flame  arcs  so  that  these 
are  used  to  only  a very  limited  extent  at 
the  present  time. 

Soon  after  the  carbon  flaming  arcs  were 
developed,  a modification  of  them,  variously 
called  the  magnetite,  metallic-flame  or 
luminous  arc  were  introduced  about  1903. 
In  this  the  carbon  electrodes  used  in  the 
older  lamps  are  replaced  by  one  copper  and 
one  composite  electrode  containing  chiefly 
the  Iron  oxide  magnetite  and  salts  of 
titanium  and  other  compounds.  This  lamp 
has  a considerably  higher  efficiency  than 
the  old  carbon  electrode  arcs,  but  must  be 
operated  on  direct  current.  It  is  still  widely 
used  for  street  lighting  and  Is  the  only  arc 
lamp  now  in  use  for  this  service. 

For  large  searchlights,  motion-picture 
projection  in  large  theaters,  stage  spot- 
lights. and  for  photoengraving,  blueprint- 
ing and  certain  other  photographic  work, 
carbon  arc  lamps  are  still  used. 

The  high  efficiency  of  the  vacuum  tung- 
sten lamp 'led  to  the  rapid  spread  of  resi- 
dence lighting  and  in  the  same  manner  the 
introduction  of  the  more  efficient  gas-filled 
tungsten  lamp  had  Its  effect  upon  the  in- 
dustrial and  other  lighting  fields.  Previous 
to  the  advent  of  these  lamps  lighting  in 
shops  and  factories  had  been  largely  con- 
fined to  low-intensity  lighting  of  stairways 
and  aisles  and  some  drop-cord  lighting  over 
machines  In  the  darker  shops.  About  1914 
central -station  men  began  to  realize  the 
possibilities  of  a day  lighting  load  in  in- 
dustrial plants  and  factories  in  general.  As 
a consequence  some  experimentation  was 
done  and  numerous  tests  were  made  utiliz- 
ing these  lamps  for  such  a purpose.  These 
tests  demonstrated  a fact  of  much  im- 
portance both  to  the  central  stations  and 
their  industrial  customers.  The  efficiency 
of  a shop  could  be  so  much  increased  by 
what  was  then  considered  a very  high  in- 
tensity of  illumination  that  the  money 
saved  in  reduced  cost  of  shop  production 
much  more  than  paid  for  the  Increased 
cost  of  energy. 

The  new  industrial  lighting  is  a marked 
departure  from  the  old  methods.  The 
fundamental  principle  is  to  provide  general 
high-intensity  lighting  over  the  entire 
working  area  by  employing  high-powered 
lamps  placed  at  regular  intervals  over  the 
shop,  instead  of  the  scattered  drop  cords 
placed  at  whatever  point  was  thought  to  be 
convenient.  To  this  method  of  illumination 
the  gas-filled  lamp  with  its  high  candle- 
power  and  high  efficiency  was  peculiarly 
adapted.  However,  due  to  Its  concentrated 
filament  its  glare  was  injurious  to  the  eye. 
This  difficulty  was  overcome  by  utilizing 
reflecting  equipment  (and  In  some  cases 
also  diffusers),  which  effectually  cut  off 
direct  view  of  the  filament  from  all  or- 
dinary angles. 

Along  with  the  Introduction  of  the  gas- 
fllled  lamp  In  the  industrial  field  came  some 
modifications  in  commercial  indirect  and 
semi-indirect  lighting.  Theretofore  this 


The  growth  of  electric  lighting  since  Its 
inception  a little  over  40  years  ago  has 
boen  phenomenal.  At  the  present  time  some 

33.000. 000  people  are  living  in  electrically 
lighted  homes  in  the  United  States  alone. 
Figures  on  the  number  of  lighting  custom- 
ers previous  to  1915  are  unfortunately  not 
available.  In  1915  there  were  3,436,000  resi- 
dence customers.  In  1920  their  number  had 
almost  doubled,  being  6,517,600.  The  growth 
in  commercial  lighting  has  been  marked, 
though  not  so  striking  as  that  of  the  resi- 
dence customers  in  the  same  period.  In 
1915  there  were  1,085,900  commercial  light- 
ing customers  and  in  1920  about  1,675,900, 
an  increase  of  54%  in  five  years. 

The  Bureau  of  the  Census  report  pub 
lished  during  the  past  year  showed  that  for 
1917  there  were  consumed  for  light  5,112,- 
412,249  kilowatt-hours  of  energy,  or  29%  of 
the  total  output  of  electrical  energy  in  the 
United  States.  It  is  estimated  that  in 
1920  there  were  consumed  about  9,000.000,- 
000  kilowatt-hours  for  lighting  alone.  Some 
idea  of  the  extent  of  electric  lighting  may 
also  be  gained  from  the  figures  on  the 
lamps  sold  in  the  United  States  during 
1920.  Careful  estimates  place  this  figure  at 

230.000. 000  (excluding  miniature  lamps), 
and  of  this  number  210,000.000  were  tung- 
sten lamps. 

For  further  treatment  of  electric  light- 
ing see  Lamps,  Incandescent,  development 
of;  Lighting,  industrial,  survey  of;  Light- 
ing, residence,  survey  of;  Lighting,  store, 
survey  of;  Street  lighting,  development  and 
status  of. 

LIGHTING,  ELECTRIC,  METHODS  OF. 
Lighting  is  the  distribution  of  light,  inter- 
ior or  exterior,  for  purposes  of  seeing. 
Lighting  and  illumination  are  terms  which 
are  now  used  to  apply  to  the  utilization  of 
light  after  it  is  produced,  rather  than  to 
the  production  of  the  electrical  energy 
which  Is  converted  into  light,  a former  use 
of  the  term.  Electric  lighting  is  usually 
divided  Into  the  two  great  subdivisions, 
interior  and  exterior  lighting. 

Interior  Lighting.  Interior  lighting  is 
commonly- divided  into  two  general  classes, 
direct  and  indirect.  Indirect  is  also  some- 
times called  diffused  lighting.  The  term 
direct  lighting  fs  usually  applied  to  all 
kinds  of  lighting  where  a considerable  part 
of  the  light  Is  received  on  a working  plane. i 
direct  from  the  light  source,  or  from  its 
enclosing  globe,  even  though  a part  of  tne 
light  may  be  received  indirectly  by  reflec- 
tion from  the  ceiling,  walls  and  floor  of  the 
room.  Indirect  lighting  Is  lighting  In  which 
none  of  the  light  on  the  working  plane  is 
received  directly  from  the  source  of  light 
or  Its  surrounding  globe,  but  all  Is  received 
by  reflection.  Since  the  ceiling,  which  is 
usually  the  indirect  source  of  light  with 
indirect  lighting,  is  a diffuse  reflector,  in- 
direct lighting  is  also  diffuse  lighting.  Day- 
light obtained  through  a window  from  the 
sky,  In  which  there  is  no  sun  visible  from 
the  window,  Is  also  diffuse. 

Another  classification  of  lighting  of  In- 
teriors Is  that  of  local  and  general.  Gen- 
eral lighting  applies  to  the  lighting  of  the 
whole  room.  Local  or  localized  lighting  is 
with  a shaded  lamp,  such  as  a table  or 
desk  lamp,  in  which  the  light  source  is 
close  to  the  work.  The  general  tendency 
of  lighting  practice,  with  improved  lamps 
and  methods,  has  been  toward  general 
lighting  for  offices,  factories  and  places  of 
business.  This  Is  because  localized  lighting 
is  no  longer  as  necessary  as  formerly  for 
reasons  of  economy,  and  furthermore  it 
has  been  found  that  localized  lighting,  ex- 
cept for  certain  specific  operations,  does 
not  permit  as  rapid  work  and  is  less  cheer- 
ful and  not  as  stimulating  to  the  best  and 
most  rapid  work  as  general  lighting. 

Semi-Indirect  lighting  is  a term  applied 
to  lighting  In  which  the  source  of  light 
has  a bowl  or  reflector  of  translucent  glass 


point  wherever  possible  in  the  lighting  of 
rooms  where  the  lamps  are  within  the  field 
of  vision.  This  applies  especially  to  large 
offices  and  auditoriums,  where  persons  are 
obliged  to  sit  for  long  periods  in  the  same 
position.  Bright  light  sources  constantly 
within  the  field  of  view  have  been  found  to 
cause  a marked  eye  fatigue  during  periods 
of  work,  a's  compared  to  diffused  lighting 
In  which  the  light  sources  were  not  visible, 
such  as  indirect  lighting  and  day  lighting. 

It  is  still  considered  good  practice  to  use 
localized  lighting  at  points  where  especially 
strong  illumination  is  needed,  but  the  lamp 
in  such  cases  should  be  thoroughly  shaded 
and  the  position  of  the  lamp  with  reference 
to  glossy  paper  or  polished  metal,  upon 
which  work  is  being  done,  should  be  such 
as  to  avoid  the  glare  from  these  surfaces 
as  much  as  possible. 

Exterior  Lighting.  Exterior  lighting  is 
limited  very  largely  to  street  lighting  at 
present.  In  the  early  days  of  electric  arc 
lighting,  attempts  were  made  to  light  large 
areas  by  means  of  arc  lamps  on  high 
towers.  This  was  not  practicable  because 
of  the  distance  of  the  lamps  from  streets 
and  because  of  the  shadows  caused  by 
buildings  and  trees.  Practice  therefore  went 
back  to  former  gas-lighting  practice  of 
scattering  units  along  the  streets.  How- 
ever, as  the  electric  arc  lamps  available 
for  street  lighting  In  the  early  days  were 
large  units,  Tt  was  customary  to  use  them 
at  rather  Infrequent  intervals,  with  very 
poorly  lighted  spaces  between.  Later  the 
reduction  in  cost  of  electrical  energy  made 
it  possible  to  put  lamps  at  more  frequent 
intervals,  and  also  the  perfection  of  the 
tungsten  lamp  for  street  lighting  made  it 
possible  to  produce  light  economically  from 
a smaller  candlepower  of  lamp  than 
formerly.  For  the  lighting  of  residence 
districts,  which  constitute  the  largest  part 
of  the  area  of  most  of  our  cities,  the  prac- 
tice of  placing  one  lamp  at  each  street  in- 
tersection is  the  most  common.  For  long 
blocks,  however,  this  leaves  much  to  be  de- 
sired, even  if  the  lamps  are  large.  For 
special  lighting  of  business  streets,  fre- 
quently called  "white  way"  lighting,  lamps 
at  frequent  intervals,  one  for  each  50  to 
100  lineal  feet,  on  ornamental  posts  are 
commonly  used. 

The  lighting  of  shop,  factory  and  rail- 
road yards  is  carried  out  in  general  much 
like  street  lighting,  except  that  which  i* 
done  by  flood  lighting.  Flood  lighting  Is 
a form  of  exterior  lighting  in  which  the 
aim  is  to  light  fairly  large  areas  from 
central  points  by  means  of  projecting 
lamps,  wflth  parabolic  or  nearly  parabolic 
reflectors.  Flood  lighting  Is  also  used  for 
making  monuments,  buildings  or  advertis- 
ing signs  visible  by  night  as  well  as  by  day. 

Exterior  lighting  of  expositions  and 
other  buildings  by  outlining  the  architec- 
tural features  with  small  lamps  has  been 
practiced  extensively  in  the  past  with  some 
beautiful  results.  Recently,  however,  flood 
lighting  has  been  more  popular  for  such 
purposes.  The  Panama-Pacific  Exposition 
at  San  Francisco  in  1915  was  the  most  not- 
able example  of  exposition  lighting  yet 
achieved.  It  was  lighted  almost  exclusively 
with  flood  lighting  of  various  types,  the 
light  sources  being  entirely  concealed. 

LIGHTING  FIXTURES.— See  Fixtures, 
lighting  (thirteen  types). 

LIGHTING,  INDUSTRIAL,  SURVEY  OF 
EXISTING  CONDITIONS  AND  TENDEN- 
CIES IN. — There  are.  in  the  United  States, 
about  140,000  mills  and  factories,  employing 
at  least  12,500,000  workers.  This  is  the 
greatest  of  all  lighting  fields,  representing 
43%  of  the  total  demand  for  all  lighting 
equipment,  yet  only  one  factory  in  every 
four  is  reasonably  well  lighted. 

A recently  conducted  extended  survey  of 
Industrial  lighting  in  nearly  500  plants 
showed  that  78%  of  all  lighting  equipment 
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used  in  Industrial  plants  is  purchased  from 
the  electrical  contractor,  retailer  or  Jobber, 
and  manufacturers  regularly  consult  these 
sources  for  advice  on  lighting  matters  or 
when  any  lighting  changes  are  contem- 
plated. Incandescent  lamps  are  in  use  in 
88%  of  all  plants,  mercury-vapor  lamps  in 
4.3%,  and  arc  lamps  in  3.4%  of  plants.  Of 
the  factories  employing  incandescent  lamps, 
vacuum  lamps  are  in  use  in  93%  of  the 
plants,  gas-filled  lamps  in  71%  and  daylight 
lamps  in  but  9%.  Sizes  of  lamps  in  most 
common  use  are  40,  60  and  100-watt  lamps, 
while  the  average  number  of  lighting  units 
per  plant  is  1,270.  About  69%  of  mills  and 
factories  purchase  lighting  energy  from 
central  stations,  at  an  average  cost  dur- 
ing summer  months  of  3213  per  month,  and 
during  winter  months  nearly  triple  this 
figure. 

Approximately  one-fourth  of  all  factory 
production  is  accomplished  under  artificial 
illumination,  which,  together  with  the  fact 
that  Improved  illumination  has  been  found, 
on  the  average,  to  increase  factory  pro- 
duction by  15%,  serves  to  indicate  the  im- 
portance to  the  manufacturing  industry  of 
good  artificial  lighting.  Adequate  illumina- 
tion further  tends  to  reduce  the  average 
industrial  accident  hazard  about  20%. 

The  fundamental  requirements  of  a good 
installation  are:  (1)  Sufficient  light  on  all 
working  areas;  (2)  moderate  light  on  ad- 
jacent areas  and  walls;  (3)  freedom  from 
glare,  glaring  reflections  and  objectionable 
shadows;  (4)  a system  which  is  simple, 
reliable,  easy  to  maintain  and  reasonable 
in  operating  cost. 

Adequate  lighting  equipment  may  be  in- 
stalled, operated  and  maintained  at  a cost 
of  from  0.75%  to  6%  of  the  pay  roll,  the 
exact  figure  depending  upofi  the  nature  of 
the  industry.  These  figures  include  a de- 
preciation allowance  which  charges  off  the 
cost  of  equipment  and  installation  within 
five  years,  as  past  experience  has  shown 
that  the  majority  of  industrial  lighting 
equipment  becomes  obsolete  over  a five- 
year  period. 

In  using  incandescent  lamps  it  is  the 
present  practice  to  plan  wherever  possible 
for  general  overhead  illumination  of  suf- 
ficient intensity  for  every  operation  within 
a room  or  factory  bay.  Dome  type  metal 
reflectors  or  semi- enclosing  glassware,  to- 
gether with  gas-filled  lamps  are  regularly 
used  and  the  lighting  units  are  mounted 
as  high  as  practicable  and  spaced  to  pro- 
vide even  illumination  over  the  floor  area 
or  working  plane.  Usually  not  more  than 
four  units  are  placed  on  one  circuit  Lo- 
calized lighting  or  drop  cords  are  provided 
only  where  it  Is  not  possible  to  meet  all 
lighting  requirements  with  the  general 
overhead  system. 

The  proper  Intensity  of  illumination  to 
provide  is  dependent  chiefly  upon  the  na- 
ture of  the  industry  and  may  be  found 
from  standard  fighting  codes,  which  see. 
Present  standards  are  from  3 to  12  foot- 
candles  for  Interior  working  areas. 

For  the  illumination  of  outdoor  storage 
spaces  or  for  protective  illumination, 
weatherproof  metal  dome  or  angle  units 
on  high  mountings,  or  floodlight  projector 
units,  are  now  commonly  used. 

The  tendency  in  factory  lighting  Is 
towards  considerably  higher  illumination 
intensities  than  are  at  present  in  general 
use.  A number  of  practical  installations 
of  overhead  lighting  have  been  made  with 
resulting  average  Intensities  as  high  as  20 
foot-candles  and  it  has  been  demonstrated 
that  present  lighting  equipment  permits  of 
intensities  as  high  as  60  foot-candles  with- 
out unpleasant  glare.  There  Is  a growing 
tendency  towards  standardization  both  of 
Industrial  lighting  equipment  and  in  meth- 
ods of  Installation. 

No  doubt  it  will  eventually  become  the 
custom  to  measure  periodically  the  il- 
lumination intensities  obtained  from  factory 
lighting  installatoins  so  that  defects  may 
be  detected  and  remedied.  With  this  cus- 
tom will  come  systematical  and  periodical 
cleaning  of  lighting  units  and  replacement 
of  burned-out  lamps  or  damaged  equip- 
ment. 

As  industrial  executives  become  more 
familiar  with  the  importance  of  good  il- 
lumination as  a means  of  Increasing  pro- 
duction. decreasing  spoilage  and  prevent- 
ing accidents,  it  is  found  that  they  be- 
come more  willing  to  make  the  increased 
investment  in  lighting  equipment  and  in- 
stallation required  for  high  illumination 
intensities. 

LIGHTING  OUTFITS,  AUTOMOBILE 
AND  MOTORBOAT. — These  outfits  Include 
a battery,  usually  of  three  storage  cells, 
and  a set  of  lamps  suitable  for  the  head- 
lights. side  and  tall  lights  and  dash  in- 
strument lights  used  on  automobiles.  They 
also  include  the  various  switches,  dim- 
mers or  other  control  mechanisms  some- 
times used  In  these  lighting  sets.  For 
motorboats  they  may  include  some  cabin 


lights,  a spotlight  or  searchlight  and  other 
lamps  depending  on  the  size  of  the  boat. 
These  lighting  outfits  do  not  include  such 
types  as  combine  lighting  and  starting 
equipment.  Such  systems  are  listed  sep- 
arately under  Starting  and  lighting  outfits, 
automobile  and  motorboat. 


Manufacturers: 


A-C  Electrical  Mfg.  Co.,  The.  4th  St. 

U.  B.  Bldg.,  Dayton,  Ohio.  “Dayton.” 
Campbell  Co.,  A.  S.,  161  Prescott  St.. 

East  Boston,  Mass.  “Cello.” 

Comet  Electric  Co.,  The,  1237-1241  St. 

Paul  St.,  Indianapolis,  Ind.  “Comet.” 
Duplex  Storage  Battery  Co.,  Beaver  Dam. 
Wis. 

Fisher  Electrical  Works,  1014  Lynn  St., 
Detroit,  Mich. 

Goldberg  Ozone  Machine  Co.,  800  Fort 
Wayne  Ave..  Indianapolis,  Ind. 

Kent  Mfg.  Co.,  Atwater,  4937  Stenton 
Ave.,  Philadelphia,  Pa.  “Atwater 
Kent." 

K-W  Ignition  Co..  The.  E.  30th  St.  and 
Chester  Ave.,  Cleveland,  Ohio.  “K-W.” 
Liberty  Electric  Corp..  Port  Chester.  N.  Y. 
MacRae,  Hector  C.,  314  St.  Paul  St.,  Bal- 
timore. Md.  “Champion.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York.  N.  Y. 

Matthews  Co..  The,  Port  Clinton,  Ohio. 
“Ker-O-El.” 

Matthews  Engineering  Co.,  Sandusky, 
Ohio. 

Morse,  Frank  W.,  289  Congress  St..  Bos- 
ton, Mass. 

National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 
“Newbold.” 

North  East  Electric  Co.,  Rochester,  N. 
Y.  “North  East.” 

Porter  Co.,  The,  241  Water  St.,  New  York, 
N.  Y. 

RADIANT  MFG.  CO.,  Water  and  Perry 
Sts..  Sandusky,  Ohio.  “Radiant.” 
Recording  & Computing  Machines  Co., 
The,  1 Essex  Ave.,  Dayton,  Ohio. 
“Ohmer.” 


U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  “USL  ” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
pages  1395-1402.) 


LIGHTING  OUTFITS,  PORTABLE, 
CONSTRUCTION  AND  EMERGENCY.— 

Portable  lighting  outfits  generally  consist 
of  a small  battery  of  storage  cells  capable 
of  supplying  power  to  a few  lamps,  or  a 
small  motor.  They  are  mounted  on  a truck 
or  skids  or.  when  small  enough,  in  a carry- 
ing case  with  handles.  Some  of  their  uses 
are:  Lighting  for  underground  construc- 
tion or  other  night  work,  and  emergency 
lighting  of  exits  in  theaters  or  similar 
buildings.  For  emergency  work  in  fac- 
tories, theaters,  etc.,  small  portable  light 
and  power  plants  are  sometimes  installed; 
(see  Plants,  portable,  lighting  and  power). 


Manufacturers: 


Allis-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  j.20-122  W.  3rd  St.,  Cincinnati, 
Ohio.  “All  Purpose.” 

Buda  Co.,  The,  Harvey,  111.  “Buda- 
Ross.” 

Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite.” 

Canadian  Fairbanks- Morse  Co.,  The.  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Meyler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Comet  Electric  Co.,  The.  1237-1241  St. 
Paul  St..  Indianapolis,  Ind.  “Comet.” 

Cushman  Motor  Works,  932  N.  21st  St., 
Lincoln.  Neb. 

Duplex  Storage  Battery  Co.,  Beaver  Dam, 
Wis. 

EDISON  STORAGE  BATTERY  CO., 
Orange.  N.  J.  “Edison."  (See  display 
ad v.,  page  1272-1273.) 

Fairbanks,  Morse  <fe  Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Lalley  Light  Corp*,  Detroit,  Mich. 

Matthew’s  Engineering  Co.,  Sandusky, 
Ohio. 

Morse,  Frank  W..  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111.  “X- 
Ray.”  (See  display  adv.  page  1405.) 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago.  111. 

RADIANT  MFG.  CO.,  Water  and  Perry 
Sts.,  Sandusky.  Ohio.  “Radiant.” 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltlmore.” 

UNIVERSAL  MOTOR  CO.,  39  Ceape  St.. 
Oshkosh,  Wis.  “Universal.”  (See  dis- 
play adv.,  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFG. 


CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

LIGHTING  PLANTS,  FARM.— See  Farm 
lighting  and  power  plants. 

LIGHTING  PLANTS,  PORTABLE.— See 
Plants,  portable,  lighting  and  power. 

LIGHTING  REFLECTORS.— See  Reflec- 
tors (eighteen  types). 

LIGHTING,  RESIDENCE,  SURVEY  OF 
EXISTING  CONDITIONS  AND  TENDEN- 
CIES IN. — Approximately  9,000,000  of  the 
24,000,000  homes  in  the  United  States  are 
electrically  lighted,  representing  a total 
power  consumption  of  about  2,500,000,000 
kw-hrs.  While  15,000,000  homes  are  still 
unwired,  a third  of  this  number  is  within 
territory  served  by  central  stations  and 
these  homes,  therefore,  may  be  classed  as 
prospective  users  of  electric  service.  In  this 
territory  98%  of  newly  built  houses  are 
electrically  equipped.  Of  the  6,000,000  farm 
residences,  more  than  200,000  are  now  pro- 
vided with  country  home  lighting  plants 
and  fully  one-half  of  the  remainder  are 
prospective  users. 

In  1905  electricity  had  quite  extensively 
replaced  gas  for  illumination  purposes  and 
the  average  city  family  then  paid  320  a 
year  for  light.  Today  the  corresponding 
lighting  cost  is  314  a year,  yet  the  amount 
of  illumination  used  by  the  average  family 
has  been  more  than  doubled.  The  reduc- 
tion in  cost  is  due  both  to  the  lowered  ex- 
pense of  producing  electrical  energy,  and 
to  the  greatly  increased  efficiency  of 
modern  incandescent  lamps. 

„ A*r®£??t  survey  of  lighting  conditions  In 
1,500  Chicago  homes  is  indicative  of  the 
genera]  conditions  in  the  large  cities 
throughout  the  country.  The  outstanding 
results  of  the  investigation  as  summarized 
are:  80%  of  homes  in  large  cities  are 
apartments;  97%  of  fixtures  are  of  the 
direct  type;  2.8%  of  fixtures  are  seml-ln- 
direct;  56%  of  fixtures  are  equipped  with 
glassware,  most  of  which  is  clear  glass; 
31%  of  fixtures  have  no  shades;  80%  of 
homes  are  of  middle  class,  in  which  homes 
there  is  but  one  baseboard  outlet  to  every 
17  rooms;  convenient  control,  utilization 
of  color,  supplementary  use  of  pleasing 
transparencies  on  such  units  as  electric 
candles,  night  lamps,  bedside  lamps,  etc., 
are  all  rare;  lack  of  portable  lighting  equip- 
ment, other  than  floor  and  table  lamps, 
makes  it  difficult  for  people  of  the  renting 
class  to  provide  for  pleasing  and  adequate 
illumination  where  such  provision  has  not 
been  made  by  the  landlord. 

A survey  In  Cleveland  Indicated  an  aver- 
age of  20  lighting  sockets  per  home,  of 
which  less  than  one  socket  per  home  was 
without  a lamp.  There  were  no  emptv 
sockets  in  72%  of  homes,  while  42%  of 
homes  kept  extra  lamps  on  hand. 

For  the  lighting  of  living  rooms,  table 
lamps,  floor  lamps  and  other  portable  lamps 
are  popular.  Their  use  does  much  to  bet- 
ter the  standard  of  home  Illumination  and 
is  the  foremost  step  in  adding  the  element 
of  pleasing  decorative  and  color  quality  to 
home  lighting.  At  present  the  central  fix- 
ture is  used  almost  universally  in  living 
rooms  and  will  doubtless  continue  in  favor. 

The  essential  lighting  need  for  the  dining 
room  is  strong  illumination  on  the  table. 
For  this  reason  It  is  probable  that  some 
modification  of  the  once  popular  dining- 
room dome  will  again  find  favor.  At  pres- 
ent shower  and  candelabra  fixtures  are 
verv  largely  used. 

Kitchen  lighting  Is  commonly  accom- 
plished by  a single  lamp  with  or  without 
a reflector.  If  but  one  outlet  is  provided, 
the  lamp  should  be  mounted  as  high  as 
possible  and  provided  with  a good  reflector. 

Bedrooms  are  usually  lighted  from  a sin- 
gle centra]  outlet,  but  the  use  of  auxiliary 
lighting  equipment,  such  as  wall  brackets, 
dresser  or  stand  lamps.  Is  advisable  as 
this  equipment  adds  greatly  to  the  decora- 
tive effect  and  permits  of  convenient  var- 
ietv  in  the  amount  of  Illumination. 

The  primary  considerations  in  properly 
lighting  a home  may  be  summarized  in 
Table  I. 

TABLE  I. 


Utilitarian 
Ample  light 
Absence  of  glare 
Proper  distribution 
Convenience  of  con- 
trol 

Reasonable  cost 


Decorative 

Pleasing  and  taste- 
ful appearance  of 
lighting  units, 
either  lighted  or 
unlighted. 

Appropriate  color 
effects 
Variety 

The  proper  amount  of  light  for  each 
room  in  the  home  may  not  be  rigidly  ap- 
plied from  any  table  of  figures,  as  Inten- 
sity of  illumination  for  the  home  is  largely 
a matter  of  individual  preference. 

Table  II  is.  therefore,  merely  Indicative 
of  the  approximate  total  wattage  of  tung- 
sten lamp  capacity  which  may  be  normally 
employed  to  good  advantage  in  each  room 
in  the  home.  The  total  wattage  for  any 
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room  may  be  divided  between  central  fix- 
ture, portable  lamps,  or  in  other  ways.  If 
ceilings,  walls  or  decorations  are  dark- 
colored,  more  lamp  capacity  is  advisable 
than  is  here  Indicated. 


TABLE  II. 

Small  Average  Large 


Room 

Room 

Room 

Living  room 

. 100 

150 

250 

Dining  room 

. 75 

100 

150 

Kitchen  

. 50 

75 

125 

Pantry  

. 25 

25 

50 

Reception  hall 

. 10 

25 

50 

Bathroom  

. 25 

50 

75 

Bedroom  

. 60 

75 

100 

Attic  or  basement^. . 

. 25 

50 

75 

Porches  

. 10 

25 

50 

Music  room 

. 100 

125 

175 

Nursery  

. 50 

75 

100 

Sewing  room 

. 50 

75 

100 

Library  

. 75 

125 

200 

Daylight  tungsten  lamps  and  white  bulb 
tungsten  (White  Mazda)  lamps  are  suited 
to  many  home  uses.  Lighting  fixtures  also 
are  now  on  the  market  which  permit  the 
satisfactory  use  of  gas-filled  tungsten  lamps 
in  the  home. 

For  the  principal  rooms  of  the  home  the 
decorative  element  in  lighting  is  no  less 
Important  than  the  purely  utilitarian  ele- 
ment. Lighting  equipment  which  is  beauti- 
ful. efficient  and  easily  removable  from 
one  residence  to  another  is  bound  to  be 
the  outcome  of  the  popular  need  among 
tenants.  Commercial  progress  is  already 
being  made  in  these  directions  through  the 
marketing  of  removable  shades,  adapters, 
converters  and  fixtures  that  may  be  easily 
connected  or  disconnected. 

LIGHTING  SCHEDULE S.— See  Schedules 
for  street  lighting. 

LIGHTING  SPECIALTIES,  DECORA. 
TIVE  AND  MISCELLANEOUS. — Special 
lighting  effects  are  often  produced  for 
decorative  purposes,  such  as  small  statues 
having  candelabra  or  miniature  lamps 
mounted  thereon.  There  are  a large  num- 
ber of  these  special  and  miscellaneous  de- 
vices, the  latter  type  generally  consisting 
of  some  common  article  with  a special 
lamp  attached  to  it  in  such  manner  as  to 
give  effective  illumination  on  it.  Examples 
of  this  are  illuminated  copy  holders  and 
Illuminated  pencils,  the  latter  including  a 
small  flashlight  battery  and  incandescent 
lamp.  Many  other  specialties  are  also 
manufactured  to  give  similar  effects  on 
other  articles. 

Manufacturers: 


Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Aver,  Brooklyn,  N.  Y. 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn.  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco.  Toron- 
to. Benjamin  engineers  are  foremost 
in  the  production  of  special  units  to 
meet  unusual  conditions'  and  in  plan- 
ning illumination  systems  for  indus- 
tries, large  commercial  establishments, 
etc.  Write  for  details. — Adv. 

Campbell  Co.,  A.  S.,  161  Prescott  St., 
East  Boston,  Mass.  “Cello.** 

Caldwell  & Co.,  Inc..  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Champion  Brass  Works,  Coldwater.  Mich 

Chemelectrlc  Co.,  The.  4327  Kenmore 
Ave.,  Chicago,  111.  (Exclusive  dis- 
tributor, G.  & W.  Electric  Specialty  Co., 
7440  8.  Chicago  Ave..  Chicago.  111.) 

Chicago  Reedware  Mfg.  Co.,  780-82  Mil- 
waukee Ave.,  Chicago,  111.  “Chicago.** 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  48th  St..  New  York,  N.  Y. 
“Duplexallte.” 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  “Arbolux,**  a set  with 
miniature  lamps  wired  in  multiple, 
which  makes  each  lamp  independent 
of  every  other,  designed  primarily  for 
Christmas  tree  lighting.  Its  other  uses 
are  to  decorate  and  give  soft  illumi- 
nation in  pergolas,  to  take  the  place 
of  Japanese  lanterns  among  trees  and 
shrubberies  at  lawn  fetes,  or  In  sum- 
mer house,  pavilion,  pagoda,  band 
stand,  ball  room  or  club  room.  The 
proper  degree  of  softness  for  such  pur- 
poses can  readily  be  attained  by  cov- 
ering the  bulbs  with  tissue  or  foliage. 
See  adv.  pages  1203-1223. — Adv. 

Herwig  Art  Shade  & Lamp  Co.,  2140  N. 
Halsted  St.,  Chicago.  111. 

Highlands  Mfg.  Co.,  Muncie.  Ind. 

Llne-A-Time  Mfg.  Co..  Inc.,  Rochester. 
N.  Y.  (Illuminated  copy  holder.) 

LOCALIZED  LIGHTING  CORP.,  640  W. 
58th  St..  New  York,  N.  Y.  (See  display 
adv.,  page  1275.) 

Luminous  Specialty  Co.,  236-238  S.  Meri- 
dian SL,  Indianapolis,  Ind. 


LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO.,  St.  Louis,  Mo. 
Brascolites  with  special  bowls  contain- 
ing emblematic  insignia,  or  trade 
marks  are  furnished  by  this  company. 
National  trade  marks  or  emblems  can 
be  furnished  from  stock  but  others  can 
be  supplied  if  desired.  (Emblems  are 


The  Brascollte,  Type  SF 


reproduced  In  full  colors.)  Brascolite 
unit  type  SF  is  illustrated.  It  can  be 
furnished  in  three  sizes,  for  200-watt 
medium  socket  and  300-watt  mogul 
socket  with  19-in.  reflectors  and  11%-in. 
bowls,  and  for  400 — 500-watt  mogul 
socket  with  23-in.  reflectors  and  16-in. 
bowls.  For  other  Luminous  Unit 
products  see  display  adv.  pages  1276-7. 
— Adv. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

NATIONAL  X-RAY  REFLECTOR  CO  , 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray  .’’(See  display  adv.,  page  1405.) 

Newman  Mfg  Co.,  717-21  Sycamore  St.. 
Cincinnati,  Ohio. 

Parker,  C.  W.,  Leavenworth,  Kans. 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse,  N.  Y.  “P.  & s.” 

Polly  Mfg.  Co..  Milwaukee.  WIs. 

REFLECTOLYTE  CO..  914  Pine  St.,  St. 
Louis,  Mo. 

REFLECTOR  & ILLUMINATING  CO., 
Washington  St..  Chicago,  111. 

Riddle  Co.,  The  Edward  N.,  27  Broad- 
way, Toledo.  Ohio. 

SAMPSON  AXCESS  SYSTEM,  INC.,  434 
Union  St.,  Lynn,  Mass.  “Axcess.” 

Schweitzer  & Herz.,  231  N.  Wells  St.,  Chi- 
cago, 111. 

STANDARD  ELECTRIC  & MFG.  CO., 
3,08  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

U^erS£l  Electric  Stage  Lighting  Co.. 
* 240  W.  50th  St.,  New  York,  N.  Y. 

“Kllegl.” 

^ York  n^Y00”  InC“  ^1?  8th  AVG"  NeW 

WAKEFIELD  BRASS  CO.,  THE  F.  W. 
Woodland  Rd.,  Vermilion.  Ohio. 

WHEELER  REFLECTOR  CO.,  156  Pearl 
St.,  Boston,  Mass. 

Wolf  & Davis,  71-73  Spring  St.,  New  York, 

Young,  ’ Inc.,  Lorin  W.,  214  E.  40th  St.. 
New  York,  N.  Y. 

LIGHTING,  STORE,  SURVEY  OF  EX- 
STING  CONDITIONS  AND  TENDENCIES 
IN.— There  are  upward  of  1,500,000  stores 
in  the  United  States.  In  these  the  in- 
candescent electric  lamp  predominates  as 
a source  of  artificial  illumination.  It  Is 
estimated  that  of  the  total  domestic  pro- 
duction of  these  lamps,  outside  of  minia- 
ture types,  20%  go  into  commercial  service 
as  compared  with  43%  into  industrial  and 
25%  into  residential  service.  Illumination, 
in  general,  Is  better  and  of  higher  Intensity 
In  stores  than  in  Industrial  plants,  but  it 
is  satisfactory  only  In  a comparative  sense. 
There  is  room  for  material  improvement. 

Table  I gives  the  present  standards  for 
store  Illumination  in  foot  candles: 

„ TABLE  I.  Under 

Kind  of  Store  Recommended  Some 

and  Part  Intensities  Conditions 


Show  window 

First  floor,  depart- 
ment store  on 
bright  street 
corner  ........ 

Other  clothing,  dry 
goods,  haber- 
dashery, milli- 
nery, jewelry,  etc. 
Other  drug,  gro- 
cery,  meat, 
bakery,  book, 
florist,  furniture, 
lunchroom,  con- 
fectionery, etc... 


10  to  70 


10 


6 to  12 


5 to  10 


4 to  8 


. vvv...  U LU  O 

A survey  of  the  lighting  in  27  promine] 
department  stores  in  New  York,  Bosto 
Philadelphia  and  Newark  discloses  the  fa 
that  present  lighting  intensities  are  coi 


siderably  below  those  recommended  by  the 
Illuminating  Engineering  Society. 


A survey  of  the  lighting  in  six  depart- 
ment stores  in  Cleveland,  in  which  foot- 
candle  readings  were  taken  in  different  sec- 
tions throughout  the  stores,  shows  some- 
what higher  intensities  than  were  found 
in  the  foregoing  eastern  stores.  See  Table 
II. 


TABLE  II. 


Section  of  Store 

Tailor  shop 

Hosiery,  petticoats 

Art  needle  work,  furniture 

Apparel,  bedding,  candy, 
dresses,  dress  goods,  Infants’ 
wear,  millinery,  neckwear, 
silks,  stationery,  suits,  um- 
brellas. underwear 

Costumes,  men’s  furnishings, 
handkerchiefs,  men’s  hats, 
laces,  leather  goods,  notions, 
pictures,  shoes,  toys,  trunks, 

waists  

Carpets,  rugs,  men’s  and  boys’ 
clothing,  ladies’  and  chil- 
dren’s coats,  corsets,  em- 
broideries, furs,  glassware, 
gloves,  jewelry,  linens,  pat- 
terns, ribbons,  shirts,  silver- 
ware, sporting  goods,  toilet 

goods  

Curtains,  draperies,  sweaters. . 
Electric  fixtures,  rugs,  wall 
paper  


Average 

Foot-Candles 

7% 

6 

5% 


4% 


4 

3% 


The  past  decade  has  seen  marked  de- 
velopments in  the  incandescent  lamp; 
larger  sizes  have  become  available  which 
have  largely  replaced  lower  wattage  lamps 
in  stores.  This  has  necessitated  the  use 
of  those  types  of  fixture  units  that  insure 
the  required  diffusion  and  a minimum  of 
glare.  Hence  the  tendency  is  away  from 
open  reflectors  with  clear  lamps  and 
toward  totally  enclosing,  semi -enclosing, 
indirect  and  semi-indirect  units. 

Special  Tungsten  filament  lamps  produc- 
ing a light  of  afternoon  sunlight  quality 
are  finding  considerable  application  in 
stores.  These  so-called  daylight  lamps 
are  not  designed  for  color-matching  pur- 
poses. Though  frequently  employed  for 
general  illumination,  they  will  never  sup- 
plant the  regular  clear  bulb  lamp  with  its 
warmer  color  quality.  Color  matching  is 
not  required  in  over  90%  of  sales,  yet  a 
nearer  approach  to  daylight  than  is  pos- 
sible with  clear  bulb  lamps  is  desirable  in 
showing  certain  classes  of  goods,  such  as 
men’s  clothing,  linens,  furs,  Jewelry,  silks 
and  shoes. 

The  most  accurate  color-matching  light 
is  obtained  through  the  use  of  clear  lamps 
with  especially  colored  glass  screens.  Many 
of  the  more  progressive  stores  are  supple- 
menting their  general  Illumination  by  In- 
stalling portable  units  Involving  this  prin- 
ciple on  counters  and  in  other  parts  or  the 
store  where  more  exacting  color  discrimina- 
tion Is  required. 

The  amount  of  light  used  in  show  win- 
dows has  been  Increasing  very  rapidly.  It 
is  not  uncommon  in  the  larger  cities  to 
And  intensities  ranging  from  76  to  100 
foot -candles.  From  a study  of  window  in- 
stallations in  125  high-class  dry  goods  and 
department  stores  in  40  cities,  it  was  found 
that  53  were  using  one-piece  mirrored -glass 
reflectors;  43,  mirrored  troughs;  16,  prisma- 
tic-glass angle  reflectors;  and  6,  dense  opal- 
glass  reflectors.  The  average  power  con- 
sumption was  53  watts  per  running  foot  of 
window  front. 

Daylight  lamps  have  become  a valuable 
medium  In  the  hands  of  the  display  man- 
ager. They  add  a distinction  to  his  win- 
dows. causing  them  to  stand  out  prominent- 
ly. Greater  attention  is  being  given  to  se- 
curing color  effects  in  window  lighting.  A 
mechanical  means  recently  introduced  for 
the  purpose  consists  essentially  of  a metal 
frame  that  fits  over  the  reflector  opening 
and  holds  a slide  containing  a colored  gela- 
tine. Other  methods  of  getting  Individual- 
ity Into  window  lighting  involves  the  use 
of  spotlights  and  portable  lamps  for  in- 
dividual settings. 

Showcase  lighting  has  scarcely  kept  pace 
with  window  lighting.  But  since  the  ten- 
dency Is  toward  a greater  use  of  show- 
cases, undoubtedly  more  thought  will  be 
given  to  this  lighting  field.  Possibly  the 
best  solution  today  is  the  small  mlrrored- 
glass  reflector  for  use  with  low-wattage 
lamps. 

LIGHTING,  STREET.— See  Street  light- 
ing, development  and  status  of. 

LIGHTING  STUDIOS  CO.— 220  W.  42nd 
St.,  New  York.  N.  Y.  Manufacturer  of  com- 
mercial lighting  units.  President  and 
treasurer,  James  T.  Robb;  secretary,  W.  E. 
Jerome. 

LIGHTING  SYSTEMS,  CAR.— See  Car 
lighting  equipment,  railways,  complete. 
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LIGHTING  UNIT.— A combination  of 
lamp,  socket  and  reflector  with  the  neces- 
sary diffuser  or  globe  and  means  for  hold- 
ing the  parts  together  as  a unit.  Such  a 
combination,  when  manufactured  and  sold 
as  a complete  assembled  combination,  is 
usually  referred  to  commercially  as  a light- 
ing unit.  If  the  lamp  is  of  the  incan- 
descent type,  it  is  often  not  sold  with  the 
unit.  The  common  distinction  between 
lighting  unit  and  lighting  fixture  is  that  the 
former  usually  does  not  include  the  stem, 
chain  or  other  supporting  means,  but  does 
Include  the  glassware;  a fixture  invariably 
includes  the  supporting  means,  but  may  or 
may  not  include  the  illuminating  glassware 

LIGHTING  UNITS,  OFFICE,  STORE 
AND  SIMILAR  COMMERCIAL  TYPES. — 
These  units  generally  include  the  lamp  and 
reflecting  equipment  of  the  fixture  only. 
They  are  usually  made  of  opal  or  other 
heavy  diffusing  and  reflecting  glassware. 
One  type  is  made  up  in  two  pieces;  the 
upper  piece  is  a pan-shaped  piece  of  glass- 
ware placed  above  the  lamp  and  from  the 
upper  piece  is  suspended  a bowl  of  smaller 
diameter  than  the  upper  piece.  The  bowl 
protects  the  eye  from  a view  of  the  lamp 
and  reflects  a large  part  of  the  light  upward 
to  the  upper  plate  which  in  turn  reflects  a 
large  part  of  the  light  downward  and  in 
effect  produces  a seml-indirect  lighting 
unit.  Another  type  is  very  similar  in  prin- 
ciple but  instead  of  suspending  the  bowl 
it  is  connected  by  clear  glass  to  the  top 
piece  so  as  to  form  a one-piece  unit.  There 
are  numerous  other  types.  In  many  cases 
these  units  are  designed  to  facilitate  clean- 
ing of  the  glassware  and  in  some  designs 
the  interior  of  the  unit  is  practically  sealed 
so  as  to  exclude  dust,  thus  requiring  wiping 
of  the  exterior  only. 

Manufacturers: 

Ainsworth,  George,  New  Liggett  Bldg., 
New  York.  N.  Y.  "Archer.” 

Art  Metal  Mfg.  Co.,  The.  Cleveland,  Ohio. 
"Iliuminent,”  “Snapon,”  "Amco.” 

Bauman  & Loeb,  Inc.,  138  Bowery,  New 
York.  N.  Y.  "B.  & L.” 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216-220  So.  Jefferson  St.,  Chicago. 
Manufacturers  of  the  "Denzar”  light- 
ing unit,  scientifically  designed  for  use 
with  the  powerful  Mazda  "C”  lamp. 
Carries  reflector  shaped  to  give  the 
proper  distribution  of  light  and  allows 
sufficient  light  to  filter  through  to  the 


“Denzar”  Lighting  Unit 

ceiling  so  as  to  avoid  shadows  or 
streaks.  The  upper  portion  of  the  bowl 
is  clear  glass,  permitting  the  greater 
portion  of  the  light  to  be  thrown  up- 


ward to  the  reflector  and  be  redirected 
from  there  to  the  working  plane  where 
It  is  needed.  This  portion  of  clear  glass 
also  prevents  the  accumulation  of  dust 
and  dirt  in  the  bowl  and  makes  the 
“Denzar”  practically  a dust-,  dirt-  and 
bugproof  unit.  The  lower  part  of  the 
bowl  is  finished  with  a hard  smooth 
white  translucent  enamel  of  good  dif- 
fusing quality,  completely  concealing 
the  filament  and  eliminating  all  glare. 
We  also  manufacture  a complete  line 
of  direct,  indirect  and  semi-direct 
lighting  units;  also  a complete  line  of 
lighting  fixtures,  brackets,  etc.,  to  meet 
all  conditions. — Adv. 

Commercial  Excellte  Co.,  Inc..  312  N. 
Eutaw  St.,  Baltimore.  Md.  "Excelite.” 

Consolidated  Lamp  & Glass  Co.,  Corao- 
polis.  Pa.  "Amelite,”  "Cora.” 

Crescent  Brass  Products  Co..  The.  8410 
Lake  Ave.,  Cleveland.  Ohio.  "New 
Era.” 

Egan  & Egan.  21  E.  40th  St.,  New  York. 
N.  Y.  "Ray-O-Day.” 

Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  Y.  "Hexalite.  Jr.” 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland.  Ohio.  "Perfec- 
lite.” 

Frankel  Light  Co.,  5016  Woodlawn  Ave., 
Cleveland,  Ohio.  "Frankelite,”  "Sim- 
plex.” 

General  Gas  Light  Co.,  Kalamazoo,  Mich. 
"Radio  30.” 

Giese  Art  Metal  Work.  4414  Germantown 
Ave..  Philadelphia.  Pa.  "Bryterlyte.” 

Gillinder  Bros..  Port  Jervis.  N.  Y. 

HOLOPHANE  GLASS  CO.,  INC.,  340 
Madison  Ave..  New  York.  N.  Y. 

‘ Apollo.” 

KING  MFG.  CO..  THE.  St.  Joseph,  Mo. 
"Ve-Lu-So.”  "Rite-Lite.”  (See  display 
adv.  page  1257.) 

Lighting  Studios  Co.,  220  W.  42nd  St.. 
New  York,  N.  Y.  "Lsco,”  "Studio 
Lite.”  "Doric  Lite.” 

LIGHTOLIER  CO..  569-71  Broadwav. 
New  York.  N.  Y.  "ExcHite.”  "16-21.” 

Luminous  Specialty  Co.,  236-238  S.  Meri- 
dian St..  Indianapolis  Ind.  "Eye 
Shield  Diffuser."  "Day-Glow." 

Manhattan  Distributing  Co.,  Transporta- 
tion Bldg.,  Chicago,  111.  "Broadway 
Radiant.” 

Mitchell  Vance  Co.  507  W.  24th  St.,  New 
York.  N.  Y.  "T.  R.  B ” 

MORAN  & HASTINGS  MFG.  CO..  16-18 
W.  Washington  St.,  Chicago,  111. 
"Raymo.” 

National  Electric  Fixture  Co.,  17  S.  Clin- 
ton St.,  Chicago,  111.  "National  A," 
"Nefcolite.” 

Pennsylvania  Sales  & Export  Co..  1414 
S.  Penn  Sq..  Philadelphia,  Pa.  "Ma- 
gian,”  "Daylight  Competitor.” 

Perfeclite  Mfg.  Co..  119  Main  St.,  Seattle. 
Wrash.  "Perfeclite." 

Philadelphia  Electrical  & Mfg.  Co..  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
"Pemeo.” 

Pittsburgh  Lamp.  Brass  & Glass  Co..  607 
Chamber  of  Commerce  Bldg..  Pitts- 
burgh, Pa. 

Plaut  & Co..  L.  434  E.  23rd  St.,  New 
York,  N.  Y.  "Four-In-One.” 

Standard  Light  Co..  448  E.  Water  St.. 
Milwaukee.  Wis.  "Everlast  Stanlico.” 

Wagner- Woodruff  Co..  830  S.  Olive  St., 
Los  Angeles,  Cal.  "Briterlite,”  "Mira- 
lux.”  “Argolux.” 

Wardell  Lighting  Co.,  Detroit.  Mich. 
"EnameLlght.” 

LIGHTING  SETS,  CHRISTMAS  TREE. 

— See  Christmas  tree  lighting  outfits,  com- 
plete; also  see  Lamps,  incandescent,  deco- 
rative and  tree. 


In  the  trimming.  The  simplest  form  of 
globe  is  a spherical  one  with  no  ventila- 
tion. This  is  widely  used  but  permits  much 
of  the  light  to  be  wasted  above  the  hori- 
zontal plane.  The  lantern  type  is  used 
quite  extensively  and  is  made  in  a num- 
ber of  styles  with  either  flat  or  curved 
panels.  There  are  other  types  of  units 
which  are  interchangeable  for  post  and 
suspension  mounting,  the  unit  being  sup- 
ported by  two  ornamental  arms  for  post 
mounting.  Many  units  include  special  re- 
fractors and  diffusing  globes. 

The  single-lamp  units  have  superseded 
practically  all  of  the  cluster  types  in  new 
installations  both  because  of  the  higher 
efficiency  of  the  larger  lamp  used  and  the 
lower  first  cost  obtained  by  dispensing  with 
several  bracket  arms,  globes,  sockets  and 
lamps.  Where  the  initial  investment  must 
be  kept  low,  standard  designs  of  single- 
lamp units  should  be  used.  If  the  initial 
cost  is  not  so  limited  or  if  unusual  or  dis- 
tinctive effects  are  desired,  special  designs 
can  be  developed  to  advantage  and  these 
may  provide  exceptionally  pleasing  illumi- 
nation as  well  as  attractive  general  ap- 
pearance. 

Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.,  pages  1231-1234.) 
Canadian  Duplexalite  Co..  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
"Duplexalite.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse” 

Chicago  Concrete  Post  Co.,  608  S.  Dear- 
born St.,  Chicago,  111. 

Duplex  Storage  Battery  Co.,  Beaver  Dam, 
Wis. 


Flour  City  Ornamental  Iron  Co.,  27th  St. 

and  28th  Ave.,  S.,  Minneapolis.  Minn. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Novalux" 
Ornamental  Units  are 
highly  ornate  and  built  to 
accommodate  the  Mazda 
lamp.  With  these  lamps 
available  in  high  candle 
powers,  the  single-light 
units  have  replaced  clus- 
ters, giving  the  following 
advantages:  More  graceful 
and  permit  more  artistic 
treatment;  save  10%  in 
power  cost;  light  building 
fronts  to  a 50%  higher  in- 
tensity; initial  cost  lower; 
saving  in  maintenance  for 
lamp  renewals  and  labor; 
adaptable  to  all  conditions 
of  light  distribution.  (Bul- 
letin 43503-B.)  For  gen- 
eral information  on  G-E 
service  in  exterior  light- 
ing see  page  1209. — Adv. 
Gillinder  & Sons,  Inc.,  Tacony  St.,  Phila- 
delphia. Pa. 

Harter  Mfg.  Co.,  522  S.  Clinton  SL.  Chi- 
cago, 111.  "Nitrolite.” 

LINE  MATERIAL  CO.,  South  Milwaukee. 

Wis.  (See  display  adv.,  page  1278.) 
Massey  Concrete  Products  Corp.,  122  S. 

Michigan  Ave.,  Chicago,  111. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 

John.  N.  B..  Can.  "McAvity.” 
Northwood  Co.,  H.,  36th  & Wetzel  Sts., 
Wheeling,  W.  Va.  (Glass.)  "Luna.” 
Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  "Pem- 
co.” 


LIGHTING  UNITS,  ORNAMENTAL 
STREET. — These  are  units  generally  de- 
signed to  be  used  on  top  of  ornamental 
posts  for  street  lighting,  but  in  some  types 
may  also  be  used  for  suspension  or  bracket 
mounting.  They  consist  essentially  of  a 
casing  which  fits  the  top  of  the  column  in 
the  post  type,  forming  both  the  capital 
and  the  globe  holder;  a7 socket  which  is  also 
supported  by  this  casing,  and  the  globe 
or  lantern.  In  some  cases  for  series  street 
lighting  a compensator  or  reactance  coil  is 
also  Included  in  the  casing.  The  globes 
are  used  chiefly  to  diffuse  the  light  and 
often  also  to  redirect  the  light  to  useful 
planes  so  that  It  will  illumfnate  the  side- 
walks and  roadw’ay  more  uniformly.  Globes 
with  metal  trimmings  and  cappings  or 
ventilators  are  often  used  and  some  of 
these  may  be  designed  to  give  a lantern 
effect.  When  a metal  capping  is  used  a 
metal  reflector  is  generally  employed  with 
it  and  this  effectively  redirects  the  light 
passing  above  the  horizontal  to  useful 
planes. 

There  are  several  types  of  ornamental 
lighting  units  made.  They  differ  chiefly 
in  the  globe  or  lantern  shape  and  size  and 


Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1396-1402.) 

Young,  Inc.,  Lorin  W..  214  E.  40th  St., 
New  York,  N.  Y.  "D-Light",  "Illumi- 
nator.” 

LIGHTING  UNITS,  YARD,  DOCK,  ETC. 

— The  effective  lighting  of  railroad,  indus- 
trial. power  plant  and  similar  yards  is 
necessary  for  safety  and  protection  as  well 
as  to  permit  economical  night  work.  Flood 
lighting  is  now  much  used  for  this  purpose, 
projector  units  being  used;  for  these  see 
Projectors,  floodligh  t.  In  many  cases  such 
projectors  are  not  so  suitable  and  other 
units  are  used  in  their  stead.  Among  these 
are  dome  type,  radially  fluted  or  wave  type, 
and  angle  type  reflector  units,  the  reflect- 
ors being  preferably  of  porcelain -enameled 
steel;  units  using  prismatic  glass  refractors 
to  give  wide  lateral  distribution  are  also 
used.  In  all  cases  the  units  are  mounted 
quite  high,  either  on  poles  with  crooks  or 
brackets  attached  to  buildings,  the  latter 
being  especially  true  of  angle  reflectors. 
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In  some  cases  streethood  units  are  placed 
on  pole  brackets  or  suspended  by  span 
wires  over  areas  to  be  lighted  if  poles  can 
not  be  set  close  by.  Units  of  the  dome 
reflector  or  prismatic  refractor  types  have 
the  advantage  of  giving  relatively  little 
glare  compared  with  flood  lights,  angle  re- 
flectors or  the  other  types  mentioned. 

On  docks,  piers  and  wharves  similar 
lighting  units  may  be  used  but  they  are 
better  protected  because  of  excessive  mois- 
ture present.  Along  bodies  of  salt  water 
special  water-tight  enclosures  are  usually 
employed  and  all  metal  parts  exposed  are 
either  porcejain-ennmeled  or  protected 
with  special  paint.  Cluster  units  have  been 
used  somewhat  but  are  being  superseded 
by  single-lamp  units  because  of  their  lower 
first  cost  and  higher  efficiency. 

Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco, 
Toronto,  benjamin  Lighting  Units  in- 
clude many  types  of  weatherproof 
reflector  fixtures  with  and  without 
weatherproof  supporting  fittings  de- 
signed to  meet  all  conditions  of  outdoor 
lighting.  Among  them  is  the  Benjamin 
elliptical  angle  reflec- 
tor  socket,  which  be- 
cause  of  its  special 
shape  is  specifically 
JH,  adapted  to  the  lighting 

of  both  large  and  small 
areas  from  the  side 
where  conditions  do 
x ■ not  permit  hanging 

fixtures  overhead.  The 
reflector  is  seamless 
porcelain  enameled 
st<  < 1,  black  outside, 
white  inside,  and  in- 
cludes a porcelain  two-piece  easy-to- 
wire  receptacle  with  lamp  grip  and  a 
heavy  suspension  fitting  which  makes 
rigid  support  possible.  The  elliptical 
angle  reflector  is  particularly  useful  in 
lighting  yards,  docks,  playgrounds,  ten- 
nis courts,  driveways  and  other  areas 
where  light  must  come  from  the  side. — 
Adv. 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W..  Montreal.  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mvler  Sts.,  Hamilton,  Ont.,  Can. 
•'Westinghouse.’' 

CROUSE- HINDS  CO..  Wolf  and  7 th 
North  Sts.,  Syracuse,  N.  Y.  “Condu- 
let." 


Klliptlcal  Angle 
Reflector 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Flood  lighting  projectors 
extensively  used  for  these  and  many 
other  similar  purposes.  For  general 
description  see  “Projectors,  Flood 
Lighting,”  or  send  for  Bulletin  43850- 
B for  detailed  Information.  See  adv. 
pages  1 20  j- 1223. — Adv. 

Glllinder  & Sons.,  Inc.,  Tacony  St.,  Phila- 
delphia, Pa. 

Harter  Mfg.  Co..  522  S.  Clinton  St..  Chi- 
cago, 111.  “NItrolite.” 

Hickey  & Schneider,  Inc.,  434-43  S.  Jer- 
sey St..  Elizabeth,  N.  J.  “H  & S”. 

Hommel  & Co.,  Ludwig,  530-534  Fernan- 
do St.,  Pittsburgh,  Pa.  "Hommel- 
Lite.” 


IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  5716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv..  pages  1266-1269.) 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John.  N.  B.,  Can.  “McAvity/’ 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
See  Projectors,  floodlight.  Also  adv. 
page  1405. 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York.  N.  Y.  “Rex-Lite.” 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

REFLECTOR  & ILLUMINATING  CO., 
565  W.  Washington  St.,  Chicago,  111. 
“Flood-O-Lite.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

LIGHTNING. — The  flash  produced  by  the 
discharge  of  atmospheric  electricity  is  com- 
monly known  as  lightning.  About  the  mid- 
dle of  the  18th  century,  Benjamin  Franklin 
and  others  demonstrated  that  the  lightning 
of  a thunderstorm  and  the  discharge  of  an 
ordinary  electric  machine  were  identical 
In  nature.  There  is  a difference,  however. 
In  that  the  charge  on  a cloud  is  irregularly 
distributed  while  that  on  laboratory  instru- 
ments is  generally  uniform.  Franklin’s  his- 
toric experiment,  performed  in  June,  1752, 
was  the  first  definite  proof  of  this  rela- 
tionship. During  a thunderstorm  he  flew 


a kite,  which  was  made  of  a silk  handker- 
chief with  an  iron  wire  extension  to  the 
frame,  and  he  succeeded  in  conducting 
sufficient  electricity  down  the  hemp  string 
to  charge  a Leyden  jar. 

The  theory  of  lightning  advanced  as 
a result  of  this  and  other  experiments  was 
that  it  was  a spark  discharge  from  cloud 
to  cloud  or  from  cloud  to  ground,  just  as 
an  electrically  charged  condenser  discharg- 
ing to  ground.  Recent  calculations  of  the 
energy  that  would  be  required  for  such  a 
discharge  and  that  actually  occurring,  esti- 
mated from  the  effects  produced,  do  not 
indicate  that  this  condition  is  true. 

A recent  theoiy  holds  that  lightning  1 
an  internal  readjustment  of  the  electrics 
stresses  within  a cloud  or  an  equalization 
of  potential  differences.  The  moisture  par- 
ticles in  the  clouds  are  given  their  charges 
by  moving  in  an  electrostatic  field,  prob- 
ably produced  by  the  negative  electrons 
which  are  constantly  given  off  by  the  sun. 
In  this  manner  each  particle  is  given  a 
charge  corresponding  to  its  nosition  in  the 
field.  The  value  of  this  charge  increases 
as  the  distance  from  the  earth  increases 
at  the  rate  of  about  100  volts  per  yard. 

The  potential  of  rain  drops  will  be  greater 
than  that  of  the  individual  particles  and 
may  be  Increased  In  either  of  two  ways — 
by  the  union  of  similarly  charged  drops 
into  larger  ones,  or  by  evaporation  of  drops. 
The  first  method  is  probably  more  common 
as  the  particles  formed  are  too  small  to 
fall  as  raindrops  until  they  gradually  con- 
glomerate into  a large  drop.  The  capaci- 
tance of  a drop  is  directly  proportional  to 
the  surface,  and  therefore  to  the  radius, 
and  the  charge  is  proportional  to  the  vol- 
ume, hence  to  the  radius  cubed.  The  po- 
tential of  the  drops  is  the  charge  divided 
by  the  capacitance  and  is  therefore  pro- 
portional to  the  radius  squared,  and  as  the 
size  of  the  drop  increases  the  potential 
increases  very  rapidly.  In  the  second 
method,  after  the  drops  have  formed  in 
this  manner  they  start  to  fall  toward  the 
earth  and  meet  the  heated  air  ascending. 
This  causes  partial  evaporation  to  take 
place  but  the  charge  on  the  drop  remains 
the  same.  This  reduces  the  capacitance 
_pf  the  drop  and  for  the  charge  to  remain 
constant  the  potential  must  increase. 

The  older  theory  of  a discharge  holds 
that  a cloud  consists  of  a lower  portion 
that  is  a heavily  charged  positive  layer, 
and  the  upper  portion  a highly  charged 
negative  layer.  When  the  potential  differ- 
ence is  great  enough  a discharge  will  occur 
either  from  the  lower  layer  to  the  upper 
from  the  lower  layer  to  the  upper  layer 
of  an  adjacent  cloud,  or  from  the  lower 
layer  to  ground.  Laboratory  apparatus 
shows  that  before  a discharge  can  take 
place  freely  the  atmosphere  must  be  ion- 
ized, and  this  is  accomplished  by  a small 
initial  discharge  losing  Itself  in  a brush 
discharge  rapidly  followed  by  another,  etc., 
until  the  air  is  sufficiently  ionized  to  per- 
mit a free  flow. 

According  to  the  more  recent  theory,  that 
of  the  equalization  of  potential  differences 
within  the  cloud,  it  is  held  that  the  cloud, 
not  being  uniform  in  cross-section,  will 
have  large  potential  differences  between 
points  in  the  cloud  fairly  close  together. 
When  this  potential  gradient  becomes  too 
steep  a small  local  discharge  occurs  be- 
tween the  points  and  equalizes  their  po- 
tentials. This  produces  a new  potential 
difference  between  the  equalizing-arc  volt- 
age and  the  points  immediately  adjacent  to 
the  arc  extremities  and,  since  the  air  is 
ionized  and  an  arc  is  flowing,  only  small 
voltage  is  required  to  maintain  the  flow. 
The  am c therefore  continues  to  spread, 
overcoming  the  potential  differences  at  Its 
extremities  until  the  potential  of  a large 
portion  or  perflaps  the  entire  cloud  is  equal- 
ized. In  this  manner  a potential  of  30 
million  volts  will  maintain  an  arc  two  miles 
long.  The  duration  of  a discharge  is  es- 
timated at  from  0.0002  second  for  a single 
flash  to  one  second  for  a multiple  flash 
consisting  of  a series  of  sequent  discharges. 

Several  forms  of  lightning  are  seen  In 
electrical  storms  and  the  principal  forms 
are  commonly  called  streak,  rocket,  ball, 
sheet  and  beaded  lightning.  Streak  light- 
ning Is  by  far  the  most  common.  This  is 
probably  due  to  the  fact  that  atmospheric 
conditions  at  times  form  practically  con- 
tinuous sheets  and  streams  of  water  at 
high  potential  and  also  streaks  and  layers 
of  highly  ionized  air,  both  of  which  are 
conductors,  therefore  the  lightning  dis- 
charge appears  as  a long  streak.  Rocket 
lightning  is  a progressive  growth  in  the 
length  of  a streak  appearing  so  slow  as  to 
suggest  the  flight  of  a rocket.  Ball  light- 
ning is  very  often  merely  an  optical  illusion 
as  it  consists  of  a brush  discharge  which 
may  be  fixed  or  roving.  Sheet  lightning 
is  usually  only  the  reflection  from  the  body 
of  the  cloud  of  streak  lightning  in  invisible 
portions.  Beaded  lightning,  or  streaks 


broken  up  into  more  or  less  evenly  spaced 
dashes,  is  an  end-on  view  of  the  Irregular 
portions  of  the  path.  I.  e.,  its  branches. 

Heat  lightning  differs  from  ordinary 
lightning  in  that  it  occurs  when  there  is 
no  storm  or  shower,  that  is,  when  no  rain 
falls.  The  moisture  particles  are  charged 
in  a simialr  manner  to  those  causing  ordi- 
nary lightning  and  as  they  increase  in 
size  they  come  closer  to  the  earth.  The 
heated  air  from  the  earth,  which  during 
the  day  has  been  wanned  greatly,  is  travel- 
ing upwards,  and,  coming  into  contact 
with  the  drops,  causes  partial  evaporation. 
This  process  continues  until  the  voltage 
built  up  Is  sufficient  to  start  a discharge. 

It  is  an  interesting  fact  to  note  that 
lightning  troubles  on  transmission  lines 
seem  to  increase  with  the  voltage  of  the 
line  up  to  certain  limits.  This  is  probably 
related  to  the  line  voltage  only  in  that  the 
higher- voltage  circuits  extend  farther  and 
into  more  open  country  than  low-voltage 
circuits  and  for  this  reason  are  more  likely 
to  pick  up  induced  lightning  voltages. 
Lines  from  30,000  to  60,000  volts  seem  to 
have  the  maximum  amount  of  lightning 
trouble.  Circuits  of  100,000  volts  and  over 
are  practically  immune  from  trouble.  This 
is  probably  due  to  the  degree  of  insula- 
tion used  for  these  lines.  The  insulators 
used  will  have  a flash-over  voltage  of  from 
one-half  million  to  one  million  volts,  indi- 
cating that  the  lightning  voltages  induced 
on  the  lines  are  less  than  this  value. 

It  is  very  rarely  that  a direct  stroke  of 
lightning  hits  a line,  the  voltage  surge  pro- 
duced being  merely  induced  by  a discharge 
somewhere  near  the  line.  The  discharge 
vdltage  may  be  100  times  as  large  as  the 
induced  voltage  or  from  50  to  100  million 
volts.  This  value  would  cause  a spark  to 
jump  only  60  to  100  yards,  and  as  dis- 
charges are  frequently  several  miles  long, 
the  voltage  would  have  to  be  so  enormously 
high  as  to  eliminate  the  possibility  of  it 
ever  being  a mere  spark  discharge  as 
originally  Delieved. 

Figures  obtained  by  assuming  the  dis- 
charge to  be  from  a cloud  to  ground,  de- 
termined from  the  capacitance  of  a cloud 
one-half  square  mile  in  area  and  one-half 
mile  high,  show  that  it  would  require  a 
voltage  of  one  billion  volts  and  the  current 
would  be  5,000,000  amperes.  This  would 
be  7 billion  foot-pounds  of  energy  or  equiv- 
alent to  dropping  1000  tons  from  the  cloud 
one-half  mile  high.  The  effects  of  direct 
strokes  of  lightning  do  not  indicate  these 
values  of  energy.  The  energy  actually  dis- 
sipated in  a discharge  may  be  computed 
from  a comparison  of  the  damage  done  by 
lightning . and  that  on  transmission  lines 
during  short- circuits  where  the  values  are 
known,  also  by  the  illumination  produced, 
and  by  the  volume  of  the  cloud  and  the  dia- 
meter of  the  resulting  flash;  all  these  cal- 
culations seem  to  indicate  about  20  million 
foot-pounds  of  energy.  This  is  equivalent 
to  dropping  one  ton  from  a 'height  of  one- 
half  a mile. 

LIGHTNING. — Trade  name  for  motor- 
driven  routing  and  sanding  machines 
manufactured  by  the  J.  A.  Fay  & Egan 
Co.,  705-755  W.  Front  St.,  Cincinnati,  Ohio. 

LIGHTNING. — Trade  name  for  die  stocks, 
threading  dies  and  screw  plates  manufac- 
tured by  the  Greenfield  Tap  & Die  Corp., 
Sanderson  8t.,  Greenfield,  Mass.,  and  the 
Greenfield  Tap  & Die  Corp.  of  Canada,  Ltd., 
Front  & York  PI.,  Galt,  Ont.,  Can. 

LIGHTNING. — Trade  name  for  speed  in- 
dicators manufactured  by  the  McDonnell 
Odometer  Co.,  3501-03  S.  Kedzle  Ave.,  Chi- 
cago, 111. 

LIGHTNING  ARRESTER— A device  to 
protect  electric  circuits  and  equipment 
from  destruction  or  damage  by  lightning. 
It  “arrests”  the  progress  of  the  lightning 
discharge  along  the  circuit  by  diverting  it 
to  the  ground.  For  application  and  types 
see  Arresters,  lightning. 

LIGHTNING  PROTECTION.— This  sub- 
ject naturally  falls  into  two  main  divisions: 
protection  of  buildings,  especially  those 
outside  the  cities,  and  protection  of  ex- 
posed electrical  circuits  and  equipment. 
Farm  houses  and  barns,  especially  if  stand- 
ing on  an  elevation  of  ground,  and  build- 
ings like  churches,  having  tall  steeples  or 
towers,  are  particularly  apt  to  be  struck 
by  lightning  and  should  be  protected  by 
properly  designed  and  carefully  installed 
lightning  rods.  (See  Rods,  lightning.) 
Tall  brick  or  concrete  chimneys  also  need 
protection,  but  for  the  most  part  city 
buildings,  including  those  like  central  sta- 
tions, used  for  housing  electrical  equip- 
ment, are  very  rarely  struck.  This  1b  per- 
haps due  to  the  large  number  of  points 
extending  into  the  air  in  the  city,  these 
permitting  a more  general  and  rapid  dissi- 
pation of  the  charges  due  to  low  passing 
clouds  than  is  possible  with  scattered  or 
isolated  buildings  as  in  the  country. 


439 


Digitized  by 


Google 


LIGHTNING 


E M F ELECTRICAL  YEAR  BOOK 


LIGHTS 


The  extent  to  which  modern  distribution 
systems  have  been  spread  over  wide  and 
varied  territories  renders  them  particularly 
subject  to  atmospheric  electrical  disturb- 
ances. If  suitable  protection  were  not  pro- 
vided, lightning  discharges  striking  the 
wires  would  follow  them  into  buildingsr 
causing  damage  to  transformers,  genera- 
tors and  motors  by  puncturing  Insulation 
and  burning  them  out,  also  possibly  caus- 
ing injury  to  persons  or  setting  fire  to  the 
building. 

For  signal  circuits,  such  as  telegraph  and 
telephone  lines,  the  lightning  protector  or 
arrester  usually  consists  of  blocks  of  car- 
bon, one  connected  to  the  line,  the  other 
to  the  ground,  the  two  being  spaced  apart 
by  a thin  sheet  of  mica,  which  sometimes 
has  a hole  punched  In  it.  The  excessive 
rise  in  potential  caused  by  the  lightning 
striking  the  line  causes  a flash  over  to 
ground  at  this  point,  usually  clearing  the 
line  without  damage  to  the  equipment. 

Power  and  lighting  systems  require 
something  more  elaborate  and  are  usually 
protected  by  a combination  of  choke  coil 
and  lightning  arrester,  the  latter  offering 
a path  to  ground.  A lightning  discharge 
is  of  very  high  frequency  and  consequently 
produces  a powerful  inductive  effect.  The 
choke  coll,  consisting  of  a limited  number 
of  turns  of  heavy  wire,  will  offer  very  lit- 
tle impedance  to  the  normal  current  but 
will  form  a practically  impassable  barrier 
to  the  high-frequency  lightning  discharge, 
which  is  deflected  to  the  earth  through  the 
arrester,  thus  protecting  the  apparatus  be- 
yond the  choke  coil.  On  low-voltage  lines 
and  equipment  the  arrester  is  of  fairly  sim- 
ple construction,  as  is  true  on  street  cars, 
to  prevent  the  motors  or  other  car  equip- 
ment from  being  injured  should  lightning, 
as  sometimes  happens,  strike  the  trolley 
wire.  For  the  high-voltage  transmission 
lines,  however,  and  for  the  protection  of 
substations  much  more  elaborate  equip- 
ment, is  required.  It  is  usual  to  mount 
this  apparatus,  together  with  the  discon- 
necting switches,  at  a high  point  outdoors 
or  at  a location  In  the  station  well  pro- 
tected from  accidental  contact.  For  the 
classified  types  and  manufacturers  of  ar- 
resters see  Arresters,  lightning. 

LIGHTNING  RODS.— See  Hods,  lightning. 

LIGHTOLIER. — Trade  name  for  lighting 
fixtures  and  portable  lamps  manufactured 
by  the  Lightolier  Co.,  569-71  Broadway, 
New  York,  N.  Y. 

LIGHTOLIER  CO.— 569-71  Broadway,  New 
York,  N.  Y.  Manufacturer  of  lighting  fix- 
tures, fixture  fittings  and  parts  and  port- 
able lamps.  President,  B.  Blitzer;  vice- 
president  and  general  manager,  M.  D.  Blit- 
zer; secretary  and  treasurer,  Charles  A. 
Gottesman;  sales  manager,  Max  Blitzer. 

LIGHTS. — A term  used  loosely  to  refer 
to  any  lamps  or  light  sources,  as  in  “turn 
on  the  lights."  Also  used  to  refer  to  cer- 
tain particular  lamps  or  units,  as  cargo 
lights,  porch  lights;  in  many  cases  used 
in  compound  or  composite  names  of  light- 
ing units,  as  headlights,  searchlights,  flood- 
lights. In  technical  lighting  practice  the 
word  lights  is  seldom  used  because  it  is 
not  sufficiently  specific;  but  in  the  trade  it 
is  still  widely  used. 

LIGHTS.  AISLE  AND  STEP.— Motion- 
picture,  continuous  vaudeville  and  other 
theaters  find  a need  for  illuminating  the 
aisles  so  that  their  patrons  may  find  their 
way  to  seats  safely  and  readily  when  the 
house  is  darkened.  This  is  done  by  mount- 
ing small  special  fixtures  along  the  aisles 
and  beneath  the  seats.  These  fixtures 
are  designed  to  confine  the  light  to  within 
a few  feet  of  the  floor,  illuminating  the 
floor  without  in  any  way  detracting  from 
the  effect  of  the  darkened  house.  Stair 
lights  are  similar,  but  slightly  larger  and 
are  mounted  or  recessed  at  the  sides  of  the 
stairway,  usually  at  the  top  and  bottom 
landings  only.  They  are  generally  used  In 
railway  stations,  theaters  and  other  public 
buildings  where  the  large  number  of  people 
using  the  stairs  would  make  accidents  fre- 
quent If  some  such  safety  measure  were  not 
taken. 

Manufacturers: 

Argus  Enterprises,  Inc.,  The.  815-823 
Prospect  Ave.,  Cleveland,  Ohio.  “Ar- 
gus Aislc-Lite." 

Brookins  Co.,  The.  1741  Euclid  Ave., 
Cleveland,  Ohio.  “Aislelite.” 

Chicago  Electric  Sign  Co..  2219-2229  W. 
Grand  Ave.,  Chicago.  111.  “Cesco.“ 

Universal  Electric  Stage  lighting  Co.. 
240  W.  50th  St..  New  York,  N.  Y. 

LIGHTS.  BOILER  AND  GAGE.— One 
type  of  gage  light  Is  Intended  for  housing 
the  lamps  which  illuminate  the  various 
gages,  the  water  glass  and  lubricator  in- 
stalled in  the  cab  of  steam  locomotives. 
These  lights  consist  of  a small  cast  iron 


housing,  inclosing  receptacle  for  the  lamp, 
with  openings  for  directing  the  light  upon 
the  glass  or  gage  to  be  illuminated.  They 
are  also  used  to  illuminate  air  gages  and 
electrical  instruments  in  electric  locomo- 
tives, electric  railway  cars,  etc.  Other 
types  used  more  commonly  in  central-sta- 
tion boiler  and  turbine  rooms  are  box-like 
housings  with  an  opal  glass  plate  through 
which  an  evenly  diffused  light  is  cast  up* 
on  the  gage  or  glass,  and  more  simple  types 
using  a lamp  mounted  on  a bracket  and 
equipped  with' a reflector. 

Manufacturers: 

CROUSE-HINDS  CO..  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  “Condu- 
let." 

National  Co..  Cambridge  39,  Boston.  Mass. 

LIGHTS.  BRIDGE  SIGN  AL.  — These 
lights  are  used  on  draw  or  lift  bridges; 
they  usually  are  high-powered  red  lanterns 
or  special  illuminated  signs  bearing  the 
words  “stop",  “danger"  or  similar  legends 
on  a plate  of  red  glass  set  up  conspicuously 
at  the  abutments.  They  are  used  as  warn- 
ings to  traffic  when  the  bridge  is  open  to 
prevent  vehicles  from  plunging  into  the 
channel  at  the  open  bridge.  In  addition 
large  lamps  are  placed  at  the  top  of  draw 
bridges;  these  have  red  lenses  showing  at 
right  angles  to  the  bridge  and  green  lenses 
in  the  direction  of  the  bridge;  turning  with 
the  bridge,  they  show  the  danger  signal 
along  the  stream  while  the  bridge  is  closed 
and  along  the  street,  highway  or  railroad 
when  the  bridge  is  open.  For  lift  bridges 
these  red  lamps  are  placed  at  the  end  of 
the  leaf  or  leaves  that  are  swung  upward. 

Manufacturers: 

Marin  Electric  Co..  195  Fremont  St.,  San 
Francisco,  Cal.  “Meco." 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

Piper  Co..  Ltd.,  The  Hiram  L..  75  St. 
Remi  St.,  Montreal.  Que.,  Can. 

Seidler-Miner  Co..  36  E.  Lamed  St.,  De- 
troit. Mich.  “S-M." 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore." 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

LIGHTS,  CABIN.— See  Fixtures,  light- 
ing, marine,  water-tight  and  vaporproof. 

LIGHTS,  CARGO.— Lights  mounted  In 
cargo  spaces  are  subjected  to  hard  usage 
and  exposure.  They  are  therefore,  usually 
steam-tight  guarded  fixtures  of  heavy 
metal  that  will  withstand  the  effects  of 
exposure  to  moist  salty  air  and  water. 
Where  the  lights  are  permanently  installed 
they  are  usually  of  two  sizes,  one  50-watt 
or  smaller  and  the  other  100-watt  or  small- 
er, and  they  are  placed  close  to  the  ceiling 
so  as  to  be  out  of  the  way.  In  many  cases 
lighting  is  required  in  the  cargo  spaces 
only  at  certain  times,  such  as  when  loading 
and  unloading,  and  under  special  condi- 
tions. Ocean-going  vessels  usually  have 
outlets  for  large  portable  cargo  lights  lo- 
cated near  the  hatchways.  These  are  re- 
moved when  the  ship  is  under  way. 

Manufacturers: 

American-LaFrance  Fire  Engine  Co.,  El- 
mira, N.  Y.  “LaFrance." 

Arnessen  Electric  Co.,  109  Broad  St..  New 
York.  N.  Y. 

BP1NJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  For  work  done  In  the  dark 
cargo  holds  of 
ships  or  at  night 
around  piers  and 
docks  the  Benja- 
min cargo  light 
will  furnish  the 

right  sort  of  illu- 
mination. It  is  a 

sturdy  portable 
lighting  fixture 
intended  to  be 

Benjamin  Cargo  suspended  in  mid- 

L,flht  air  from  which  it 

is  possible  to  eas- 
ily direct  the  light  upon  any  part  or  all 
of  the  work.  A strong  wire  guard  pre- 
vents damage  to  the  lamps. — Adv. 
Cooley  Electric  Co.,  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 
CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

Marine  Electric  Co.,  195  Fremont  St.,  San 

Francisco,  Cal.  “Meco." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

Piper  Co.,  Ltd.,  The  Hiram  L.,  75  St. 

Remi  St.,  Montreal,  Que.,  Can. 

Porter  Co.,  The,  241  Water  St.,  New 
York,  N.  Y. 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M." 


Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore." 

Young,  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

LIGHTS,  DRESSER. — See  Lamps,  clamp, 
bed  or  dresser;  Lamps,  boudoir. 

LIGHTS.  NAVIGATING  AND  OTHER 
MARINE,  ELECTRIC  OR  COMBINA- 
TION.— All  vessels  are  required  by  law  to 
carry  at  night  certain  lights,  the  require- 
ments depending  on  the  size  of  the  boat. 
Navigating  lights,  as  these  lights  are  called, 
are  made  up  with  Fresnel  lenses  of  the 
various  colors  required.  For  the  smaller 
boats  these  lights  are  somet^nes  combined 
so  that  one  light  may  replace  two  or  three 
lights  by  using  different  colored  glass  sec- 
tions In  the  light,  one  color  only  being 
visible  within  the  required  angles.  For 
reliability  the  lights  may  be  made  com- 
bination oil  and  electric.  The  larger  ves- 
sels connect  the  lamps  to  a telltale  indi- 
cator located  in  the  pilot  house.  This 
indicator  should  give  both^an  audible  and 
visual  signal  when  a running  light  has 
failed.  The  combination  lights  or  straight 
electric  lights  should  permit  of  rapidly 
transferring  the  spare  lamp  in  case  or  the 
failure  of  the  one  normally  used.  The  laws 
giving  the  requirements  of  running,  anchor, 
and  towing  lights  may  be  obtained  from 
the  Bureau  of  Navigation,  Department  of 
Commerce.  Beside  the  regularly  required 
lights,  special  electric  lights,  particularly 
for  signaling,  are  often  used  on  larger 
vessels. 

Manufacturer: 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn.  (“Champion"  side  and 
bow  lights,  “Dainty"  sailing  lights.) 

LIGHTS,  PHONOGRAPH.— Many  phono- 
graphs are  located  in  the  corner  of  a room 
where  the  light  is  poor  and  it  is  very  dif- 
ficult to  see  clearly  enough  to  set  the  needle 
properly  upon  the  record  and  to  set  the 
stop  mechanism  at  the  proper  point.  To 
provide  proper  illumination  on  the  record 
face  to  overcome  these  difficulties  a small 
lamp  Is  sometimes  mounted  beside  the  re- 
volving table.  The  lamp  is  usually  con- 
trolled by  an  automatic  switch  so  that 
lifting  and  closing  the  cabinet  top  turns 
the  light  on  and  off.  The  lamp  may  be  a 
battery  lamp  operated  from  a small  dry 
battery  that  may  be  concealed  in  the  cab- 
inet, or,  if  the  phonograph  is  operated  by 
an  electric  motor,  the  lamp  may  be  a 
small  110-volt  lamp  connected  to  the 
standard  lighting  circuit. 

Manufacturers: 

Cleveland  Phon-Arm  Co.,  The,  1265  W. 
2nd  St.,  Cleveland,  Ohio. 

Electric  Phonograph  Corp..  4132  Park 
Ave.,  New  York,  N.  Y.  ' “Phonolamp." 

Gelb  Co.,  Joseph,  517  W.  36th  St.,  New 
York.  N.  Y. 

Interstate  Music  Corp.,  Milwaukee,  Wis. 

Lakeside  Supply  Co.,  416  S.  Dearborn  St., 
Chicago,  111. 

Metropolitan  Electric  Mfg.  Co.,  East  Ave. 
and  14th  St.,  Long  Island  City,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Novo  Mfg.  Co.,  Inc.,  424*  W.  33rd  St.,  New 
York,  N.  Y.  “Novo." 

Standard  Accessory-  Corp.,  356-357  E. 
Water  St.,  Milwaukee.  Wis.  “Record- 
Flasher." 

Stuart  Products  Corp.,  665  Washington 
Blvd.,  Chicago,  111.  “Fonoller." 

LIGHTS,  PORCH.  — Porch  lights  are 
usually  substantially  built  and  equipped 
with  enclosing  glassware  to  make  them  to 
some  extent  weatherproof.  The  fixtures  are 
made  in  various  styles,  the  more  common 
types  being  a simple  band  or  ring  with 
receptacle  and  shade  or  globe  holder  and 
enclosing  glass  ball  or  globe;  an  iron  lan- 
tern type  is  also  much  used,  this  often  be- 
ing equipped  with  stippled  or  ribbed  glass- 
ware. 

Manufacturers: 

Beacon  Mfg.  & Sales  Co.,  Inc.,  Freeport, 
N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111. 

CROUSE-HINDS  CO..  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  “Con- 
dulet." 

Eastern  Brass  Works,  22-123  Thirteenth 
Ave.,  Newark,  N.  J. 

Faries  Mfg.  Co.,  Decatur,  111. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St..  Cleveland,  Ohio. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Highlands  Mfg.  Co.,  Muncle,  Ind. 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

Novelty  Lamp  & Shade  Co.,  2480  E.  22nd 
St.,  Cleveland.  Ohio. 

Perfeclite  Mfg.  Co.,  119  Main  St..  Seattle. 
Wash. 
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Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Polly  Mfg.  Co.,  Milwaukee.  Wia. 
STANDARD  ELECTRIC  & MFG.  CO..  308 
1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

LIGHTS,  SEWING-MACHINE.— Sewing- 
machine  lights  are  used  to  throw  a circle 
of  light  directly  on  the  work  under  the 
needle.  In  the  larger  shops  the  machines 
are  often  set  in  long  tables,  end  to  end.  in 
double  rows  and  the  lights  supported  from 
arms  fastened  to  a conduit  over  the  mid- 
dle of  the  double  row  and  running  the 
length  of  the  table.  The  lights  with  the 
reflectors  should  be  mounted  below  the 
level  of  the  operators’  eyes  and  so  ar- 
ranged that  the  light  will  not  strike  the 
eyes  of  the  operator  opposite.  Adjustable 
arms  are  sometimes  used,  but  are  objec- 
tionable unless  arranged  so  that  it  is  im- 
possible to  set  the  light  so  that  the  rays 
shall  strike  the  eye  of  any  of  the  operators. 
Individual  machine  lights  are  needed  only 
where  sewing  Is  done  on  very  dark  clothes. 
For  work  on  light  materials  abundant  il- 
lumination can  be  easily  secured  by  a well 
planned  system  of  general  lighting. 
Manufacturers: 

Adjustable  Fixture  Co.,  The.  62  Mason 
St.,  Milwaukee,  Wis. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco.  The 
Benjamin  sewing  machine  reflector  il- 
lustrated at  the  left  is  recommended 
for  use  with  power  sewing 
machines.  By  means  of 

A this  reflector,  light  is  di- 
rected to  the  working  plane 
where  it  Is  needed.  Usually 
it  is  bestjused  by  attaching 
it  to  a Benjamin  angle 
socket  which  in  turn  is 
supported  by  a % in.  con- 
duit that  is  held  in  a 
horizontal  position  by 
whatever  supporting  fixture 
the  particular  conditions  necessitate. — 
Adv. 

Paries  Mfg.  Co..  Decatur,  111. 

Goldman  Sav-a-LIte  Co.,  Ill  W.  23rd  St., 
New  York.  N.  Y.  “Sav-a-Lite.” 
Hlnsdill  Electric  Co..  225  River  St.,  Troy, 
N.  Y.  “Hinsdill.” 

IVANflOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv..  pages  1266-1269.) 

LOCALIZED  LIGHTING  CORP.,  540  W. 
58th  St.,  New  York,  N.  Y.  “Anderson.” 
(See  display  adv.,  page  1275.) 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

Fblly  Mfg.  Co.,  Milwaukee.  Wis. 

LIGHTS.  STAGE.  MISCELLANEOUS.— 
Special  forms  of  lighting  fixtures  or  equip- 
ment used  for  obtaining  theatrical  effects, 
such  as  colored  illumination  and  special  or 
'spectacular  imitations  of  natural  lighting 
and  lightning,  are  often  employed  on  the 
stage.  The  equipment  may  include  clust- 
ers or  strips  of  incandescent  lamps,  or 
arc  lamps  arranged  singly  or  in  batteries 
in  concealed  locations  and  provided  with 
color  screens  or  permanently  colored 
lamp  bulbs  or  lenses.  The  standard  stage 
lighting  equipment  is  listed  separately  un- 
der borders,  bunches,  clusters,  footlights, 
spotlights  and  strips. 

Manufacturers: 

Chicago  Stage  Lighting  Co.,  112  N.  La 
Salle  St..  Chicago,  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago.  111. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd..  Chicago,  111. 
Fundamental  requirements  in  stage 
lighting  are  met  by  “X-Ray”  border 
lights,  bunches,  clusters,  footlights, 
strips,  etc.  See  classifications.  Also 
adv.  page  1405. — Adv. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York.  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Strachan.  Inc.,  R.  & H.,  395  Fulton  St., 
Brooklyn,  N.  Y. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  60th  St..  New  York. 

LILLIE. — Trade  name  for  power  plant 
evaporators  manufactured  by  the  Wheeler 
Condenser  & Engineering  Co.,  Carteret, 
N.  J. 

LILLIE  CO..  DEXTER  P.— Indian  Or- 
chard. Mass.  Manufacturer  of  cotton  wip- 
ing waste.  President  and  treasurer,  D.  P. 
Lillie;  secretary,  L.  H.  Baker. 

LILLIPUT. — Trade  name  for  electric 
blasting  equipment  manufactured  by  the 
Atlas  Powder  Co.,  140  N.  Broad  St.,  Phila- 
delphia, Pa. 


LILLIPUT. — Trade  name  for  portable  arc 
lamp  manufactured  by  the  Universal  Elec- 
tric Stage  Lighting  Co.,  240  W.  50th  St., 
New  York.  N.  Y. 

LILY  BRAND. — Trade  name  for  tapes 
manufactured  by  F.  C.  Barton,  65  Worth 
St.,  New  York,  N.  Y. 

LIMIT  GAGE. — Limit  gages  are  used  ex- 
tensively In  adjusting  and  inspecting  elec- 
trical apparatus.  They  are  usually  double- 
ended  gages.  For  external  measurements 
of  short  distances  they  are  marked  “go 
on”  at  one  end  and  “not  go  on”  at  the 
other.  For  internal  measurements  one  end 
will  “go  in”  and  the  other  end  will  “not 
go  In.”  They  are  made  with  certain  limits 
over  and  under  the  standard  measurement 
and  all  parts  passing  inspection  must  be 
within  these  limits.  Micrometer  gages  are 
sometimes  used  as  limit  gages  for  very  ac- 
curate measurements.  See  Gages,  microm- 
eter. 

LIMIT  SWITCH.— A switch  used  on  ele- 
vators, cranes,  hoists,  etc.,  and  automa- 
tically operated  by  the  car  or  moving  ele- 
ment to  open  the  circuit  when  the  limit 
of  travel  has  been  reached.  See  Switches, 
limit,  elevator,  crane  and  hoist. 

LIMO-SEDAN. — Trade  name  for  battery 
fan  manufactured  by  the  Knapp  Electric  & 
Novelty  Co.,  511  W.  51st  St.,  New  York, 
N.  Y. 

LINCOLN. — Trade  name  for  demand 
meters  manufactured  bv  the  Chamberlain 
& Hookharn  Meter  Co.,  Ltd.,  243  College  St., 
Toronto,  Ont.,  Can. 

LINCOLN. — Trade  name  for  storage  bat- 
teries for  automobile  Ignition  and  lighting 
manufactured  by  the  Hinsdill  Electric  Co., 
225  River  St.,  Troy,  N.  Y. 

LINCOLN. — Trade  name  for  lighting  fix- 
tures and  parts  manufactured  by  the  Lin- 
coln Mfg.  Co.,  716  Erskine  St.,  Detroit, 
Mich. 

LINCOLN  BRASS  WORKS.— 2067  12th 
St.,  Detroit,  Mich.  Manufacturers  of  wash- 
ing machine  drains. 

LINCOLN  ELECTRIC  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  motors  and 
electric  arc  cutters.  President  and  treas- 
urer, J.  C.  Lincoln;  vice-president,  J.  F. 
Lincoln;  secretary,  J.  W.  Meriam.  Main 
office,  E.  38th  St.  and  Kelley  Ave.,  Cleve- 
land. Ohio.  Branch  offices,  53  W.  Jackson 
Blvd.,  Chicago,  111.;  Baltimore,  Md. ; Bos- 
ton, Mass.;  Buffalo,  N.  Y. ; Cincinnati, 
Ohio;  Cleveland,  Ohio;  Columbus.  Ohio; 
Hartford.  Conn.;  Detroit,  Mich.;  Minne- 
apolis. Minn.;  New  York,  N.  Y.;  Philadel- 
phia, Pa.;  Pittsburgh,  Pa.;  Syracuse,  N.  Y.; 
Toronto,  Ont.,  Can. 

LINCOLN  MFG.  CO.— 716  Erskine  St..  De- 
troit, Mich.  Manufacturer  of  lighting  fixtures 
and  parts.  Business  established  1919. 
President,  R.  S.  Aspinwall;  vice-president 
and  sales  manager.  J.  Kahen;  secretary 
and  treasurer,  N.  Silberstein. 

LINCOLN  METER  CO..  LTD.— 243  Col- 
lege St.,  Toronto,  Ont.,  Can.  Manufacturer 
of  demand  meters.  President.  Paul  M. 
Lincoln;  vice-president,  S.  L.  B.  Lines. 

LINDBLAD,  K.  F.  M.— Boston,  Mass. 
Manufacturer  of  adjustable  lighting  fixtures. 

LINDCRAFT  STUDIOS.— Jamaica  Ave. 
and  125th  St..  Richmond  Hill,  N.  Y.  Man- 
ufacturers of  lighting  fixtures  and  portable 
electric  lamps.  Business  established  1919. 
Paul  Wilson,  manager. 

LINDHOLM  METAL  STAMPING  CO., 
INC.— 107-115  Erie  St.,  Camden,  N.  J. 
Manufacturer  of  grease  cups. 

LINDSLEY  BROS.  CO.— Spokane.  Wash. 
Producer  of  cedar  poles  and  fir  crossarms. 
Business  established  1895.  President,  C. 
P.  Lindsley;  vice-president,  E.  A.  Lindsley; 
secretary,  L.  J.  Harman;  manager,  A.  C. 
Yoder.  Main  office,  Peyton  Bldg.,  Spokane, 
Wash.  Plants,  Minneapolis.  Minn.:  Priest 
River,  Idaho;  Sand  Point.  Idaho:  Nakusp, 
B.  C.,  Can.  Branch  offices:  St.  Louis, 
Mo.;  Pittsburgh.  Pa.;  Winnipeg,  Man., 
Montreal,  Que.,  Can.  General  sales  agents: 
Joslyn  Mfg.  & Supply  Co.,  Chamber  of 
Commerce  Bldg.,  Chicago,  111. 

LINDSTROM,  SMITH  CO.— Chicago,  111. 
Manufacturer  of  electric  household  ap- 
pliances. Business  established  1906.  Presi- 
dent and  treasurer,  C.  O.  Lindstrom;  secre- 
tary, Charles  Endorf,  Jr.  Main  office  and 
factory,  3212-3238  W.  Lake  St.,  Chicago,  III. 
Branch  office  and  warehouse,  41  Union  Sq., 
New  York,  N.  Y. 

LINE-A-TIME  MFG.  CO.,  INC.— Roches- 
ter. N.  Y.  Manufacturer  of  illuminated 
copy  holders. 

LINE-CONNECTING  POLE,  TROLLEY, 
FOR  PORTABLE  TOOLS  AND  LAMPS.— 

In  work  on  electric  railway  track  the  drills, 
grinders  and  other  tools  used  are  frequently 
driven  by  electric  current  taken  from  the 
source  supplying  power  to  the  cars.  When 
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this  source  is  an  overhead  trolley  it  is  neces- 
sary to  have  some  quick  and  easy  means 
of  connecting  to  it  without  interfering 
with  the  operation  of  the  cars.  One  of  the 
most  common  forms  used  is  a wooden  pole 
with  a heavy  copper  hook  on  one  end  which 
may  be  hooked  over  the  trolley  easily  and 
as  easily  removed  on  the  approach  of  the 
car.  A thoroughly  insulated  wire  connects 
the  bare  copper  hook  at  the  top  with  the 
lower  end  of  the  pole  where  a connection 
is  made  with  the  terminals  of  the  machine 
to  be  operated.  The  same  outfit  is  used 
to  connect  clusters  of  lamps  needed  to 
facilitate  night  work  on  crossings,  curves, 
etc.  The  other  side  of  the  tool  or  lamp 
circuit  is  connected  to  the  track. 

LINE  CONSTRUCTION,  ELECTRIC 
RAILWAY  OVERHEAD.— See  Overhead 
line  construction  of  electric  railways. 

LINE-DROP  COMPENSATOR.  — See 
Compensators,  line-drop. 

LINE  MATERIAL  CO.— South  Milwau- 
kee. Wis.  Manufacturer  of  pole-line  hard- 
ware, guy  anchors,  lightning  arresters,  etc. 
Business  established  1911.  President,  F.  L. 
Sivyer;  vice-president  and  salss  manager, 
L.  E.  Hendee;  secretary,  J.  C.  Stuessi; 
treasurer  and  general  manager,  W.  D. 
Kyle.  Branch  offices,  93  State  St.,  Albany, 
N.  Y.;  207  I.  W.  Heilman  Bldgy  Los 

Angeles,  Cal. 

LINE  TROUBLES.  TELEPHONE.— A few 
of  the  more  common  trouble  conditions  on 
telephone  lines  are  defined  below. 

Crossed.  Wires  of  different  lines  con- 
nected, usually  producing  cross-talk. 

Dead  Ground.  Zero  resistance  leak,  or 
nearly  zero,  to  ground. 

Grounded.  An  urfduly  large  leakage  to 
ground. 

Noisy  Line.  Caused  by  some  unbalanced 
condition  and  by  the  presence  of  a dis- 
turber. 

Short-Circuited  or  Shorted.  A leak  be- 
tween wires  of  a circuit  severe  enough  to 
Interfere  with  working  it. 

Solid  or  Permanent.  This  means  that  the 
trouble  stays  on. 

Swinging.  This  means  that  the  trouble 
is  intermittent,  like  the  swinging  of  a 
wire. 

LINEMEN  PROTECTOR  CO.— 850  Pen- 
obscot Bldg.,  Detroit,  Mich.  Manufacturer 
of  linemems  protective  equipment.  Busi- 
ness established  (about  1910).  Factory, 
Akron.  Ohio. 

LINEMEN’S  BAGS,  BELTS,  BLOCKS. 
BOOTS,  CARTS.  CLAMPS.  CLIMBERS, 
GLOVES,  KNIVES,  PLIERS,  PROTEC- 
TORS, SHIELDS.  STAGES,  STRAPS, 
VISES,  WRENCHES.— See  these  respec- 
tive items 

LINEN  TAPE.— See  Tape,  linen. 

LINES  OF  FORCE  OR  OF  MAGNETIC 
INDUCTION. — In  any  magnetic  field,  such 
as  that  produced  by  a magnet  or  by  a 
wire  or  coil  in  which  a current  is  flowing, 
the  magnetic  force  or  Induction  manifests 
itself  in  definite  directions  popularly  called 
“lines  of  force.”  The  presence  and  shape 
of  these  lines  of  force  or  of  magnetic  in- 
duction can  be  demonstrated  by  placing  a 
sheet  of  paper  over  the  magnet  and 
sprinkling  fine  iron  filings  on  it  which  will 
arrange  themselves  in  regular  curves  be- 
tween the  poles  and  indicate  the  direction 
of  the  magnetic  Induction  and  by  their 
density  or  relative  number  in  different  posi- 
tions of  the  field  the  magnetic  flux  density 
or  the  intensity  of  the  field  at  these  places. 

LINES,  TELEPHONE. — Telephone  lines 
are  divided  Into  a number  of  classes.  One 
method  of  classifying  is  according  to  the 
method  of  construction,  which  gives  three 
classes,  aerial,  open  wire,  and  underground. 
The  aerial  line  is  any  telephone  line  which 
is  carried  overhead,  usually  on  poles.  It 
may  be  aerial  cable  or  open  wire  line. 
The  open  wire  line  is  carried  on  insulators 
on  poles.  The  wire  Is  usually  bare.  Un- 
derground telephone  lines  are  almost  al- 
ways In  lead-covered  underground  cable 
and  are  carried  underground  In  conduits. 

There  are  also  a number  of  other  classi- 
fications of  lines  depending  upon  their  pur- 
pose, associated  apparatus,  length,  class  of 
service  given,  etc.  These  are  listed  below. 

Artificial  Line.  An  assembly  of  resist- 
ances, condensers,  and  Inductances  ar- 
ranged to  duplicate  with  more  or  less 
fidelity  the  conditions  of  an  actual  line. 
These  properties  are  usually  uniformly  dis- 
tributed In  the  actual  line,  but  lumped  at 
regular  intervals  in  the  artificial  line. 

Balanced  Line  or  Circuit.  Telephone 
lines  suffer  from  electrical  disturbances 
coming  from  outside  causes.  Most  of  them 
are  eliminated  if  each  wire  of  the  pair 
bears  the  same  relation  to  the  disturber 
that  the  other  bears.  Each  wire  must 
have  equal  leakage,  inductance,  and 
capacitance  to  earth  and  to  the  source  of 
disturbance,  and  equal  conductor  resist- 
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ance.  If  a coll  is  connected  from  one  wire 
to  earth,  it  may  be  necessary  to  balance 
it  by  connecting  an  equal  coil  from  the 
other  wire  to  earth. 

Drop  Line.  The  wires  which  reach  from 
the  main  line  lead  to  the  subscriber’s  build- 
ing. usually  one  span. 

Extension  Line.  A subscriber  line  in  a 
private  branch  exchange. 

Grounded  Line.  (a)  A single-wire 
ground-return  telephone  line,  (b)  Any  tele- 
phone line  which  is  In  trouble  because  of 
a ground  or  connection  to  earth. 

Individual  Line.  A subscriber  line  in  a 
public  exchange  which  serves  one  tele- 
phone instrument  of  the  subscriber,  with 
perhaps  an  extension  station. 

Loading  Line  Section.  Part  of  a tele- 
phone line  as  divided  off  for  loading  pur- 
poses. 

Lock-Out  Party  Line.  A party  line  whose 
instruments  are  arranged  to  prevent  eaves- 
dropping. All  stations  except  the  one  in 
use  are  locked  out  of  service  as  long  as 
the  connection  lasts.  It  is  seldom  used,  be- 
cause It  Is  not  practical. 

Long-Distance  Line.  A long-distance  line 
is  a toll  line  which  connects  the  larger  and 
more  important  centers  and  forms  the  net- 
work for  the  long-haul  toll  business. 

Metallic-Circuit  Line.  A telephone  line 
composed  of  two  wires,  as  contrasted  with 
a single-wire  earth-return  line. 

Negative  Line  and  Positive  Line.  The 
two  line  wires  in  the  subscriber  line  in  an 
automatic  system.  So  named  because 
normally  these  polarities  of  battery  are 
on  the  wires. 

Normal  Lines.  These  are  the  lines  lead- 
ing from  the  connector  banks  to  the  in- 
coming subscriber  lines  of  an  automatic 
system,  usually  at  trie  jacks  of  the  line 
switch.  They  are  named  negative  normal 
and  positive  normal  for  the  two  talking 
wires,  and  private  normal  for  the  third 
wire  which  (like  the  sleeve  wire  In  a 
manual  system),  protects  the  connection. 
The  line  normals  get  their  names  from  the 
normal  polarity  of  battery  on  them. 

Order  Wire  or  Call  Circuit.  In  a multi- 
office  manual  system,  the  A operator  needs 
to  pass  the  call  number  to  the  B operator. 
It  is  usually  done  over  an  order  wire  (of 
two  conductors).  There  is  one  order  wire 
per  B operator,  though  she  may  handle 
many  trunks.  The  B operator  assigns  the 
trunk  number  over  the  order  wire  (tells 
the  A operator  which  trunk  to  use). 

Party  Line.  To  save  wire  and  outside 
plant,  as  well  as  switchboard  space,  several 
subscribers  are  placed  on  the  same  line. 
More  than  ten  or  twelve  on  one  line  can- 
not get  even  fair  service,  though  cases  are 
known  in  which  as  many  as  twenty  were 
thus  connected. 

Private  Line.  A line  connecting  two  or 
more  telephone  stations  only,  and  not  cap- 
able of  being  connected  to  the  public  sys- 
tem. It  is  useful  for  particular  cases 
where  secrecy  is  necessary,  or  where  there 
is  much  business  between  certain  stations. 

Subscriber  Line.  A telephone  line  which 
connects  a telephone  instrument  to  the 
switchboard.  The  possessive  form  is  now 
generally  omitted. 

Toll  Line.  A telephone  line  connecting 
two  exchanges  and  for  the  use  of  which  a 
toll  or  fee  is  charged. 

Trunk  Line.  A telephone  line  which 
connects  the  parts  of  a telephone  exchange, 
for  example,  two  offices  or  two  kinds  of 
switches  in  the  same  office.  There  are 
the  following  kinds  of  trunk  lines. 

Outgoing  Trunk  Line.  The  end  of  a 
trunk  line  at  the  place  where  It  receives 
traffic.  This  applies  to  a one-way  trunk. 

Incoming  Trunk  Line.  The  end  of  a one- 
way trunk  line  in  the  place  to  which  It 
delivers  traffic. 

Two-Way  Trunk.  A trunk  w'hich  may 
be  used  for  calls  In  either  direction.  Most 
used  between  a main  office  and  a PBX  or 
a subofflce. 

Tandem  Trunk'  Line.  A tandem  trunk 
line  is  one  which  passes  through  an  inter- 
mediate B board  between  the  A board  and 
the  B board  where  it  reaches  the  called 
line.  It  is  used  more  in  automatic  systems. 

LININGS  FOR  ELECTRIC  FURNACES. 
— The  intense  heat  developed  in  the  elec- 
tric furnace  makes  it  necessary  that  the 
furnace  be  lined  with  material  of  special 
character  capable  of  resisting  the  high 
temperature.  The  lining  must  in  some 
process  have  special  chemical  characteris- 
tics as  well.  Some  linings  are  applied  in 
plastic  form  like  a cement  or  mortar.  In 
others  the  lining  consists  of  special  refrac- 
tory bricks  with  Joints  cemented.  Also 
see  Refractories,  electric  furnace  lining. 

Manufacturer: 

Betson  Plastic  Fire  Brick  Co..  Inc.,  Rome, 
N.  Y. 

LININGS,  SOCKET.— Tubular  Insulating 
linings  assembled  between  socket  interiors 
and  the  enclosing  shells  if  the  latter  are 


of  metal.  These  linings  are  made  of  fiber 
or  some  form  of  treated  insulating  paper. 
The  lining  is  generally  tnade  in  two  pieces, 
one  w'hich  fits  within  the  cap,  the  other 
within  the  body  of  the  socket.  They  serve 
to  protect  the  current-carrying  parts  of 
the  socket  body  or  terminals  from  grounds 
and  short-circuits  through  contact  with  the 
^outer  metal  shell  or  cap. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Eiastoid  Fibre  Co.,  The,  Waltham,  Mass. 

Standard  Fibre  Co.,  11  Miller  St.,  Somer- 
ville. Mass. 

LINK. — Trade  name  for  electrically  oper- 
ated pianos  manufactured  by  the  Link 
Piano  Co,.  Inc.,  183  Water  St.,  Bingham- 
ton, N.  Y. 

LINK- BELT. — Trade  name  for  friction 
clutches,  electric  hoists,  cranes  and  silent 
power  transmission  chains,  manufactured 
by  the  Link-Belt  Co.,  329  W.  39th  St., 
Chicago,  111. 


LINK- BELT  CO.— Chicago.  111.  Manufac- 
turer of  power  transmission,  elevating  and 
conveying  machinery  and  accessories.  In- 
corporated 1880.  President  and  treasurer, 
Charles  Piez;  vice-presidents,  Staunton  B. 
Peck.  Alfred  Kauffman,  A.  C.  Johnston; 
secretary.  B.  A.  Gayman.  Main  office.  329 
W.  39th  St.,  Chicago.  111.  Factories,  Phila- 
delphia, Pa.;  Chicago,  111.;  Indianapolis, 
Ind.;  Toronto,  Ont.  Branch  offices,  299 
Broadway,  New  York,  N.  Y. ; 49  Federal 
St.,  Boston,  Mass.;  1501  Park  Bldg.,  Pitts- 
burgh, Pa.;  Central  National  Bank  Bldg., 
St.  Louis,  Mo.;  547  Ellicott  Sq.,  Buffalo, 
N.  Y.;  2nd  National  Bank  Bldg.,  Wilkes- 
Barre,  Pa.;  Robson-Pritchard  Bldg.,  Hunt- 
ington. W.  Va.;  429  Kirby  Bldg.,  Cleveland, 
Ohio;  4210  Woodward  Ave.,  Detroit.  Mich.; 
418  S.  3rd  St.,  Minneapolis,  Minn.;  306 
Elmhurst  Bldg.,  Kansas  City,  Mo.;  820  1st 
Ave.,  S..  Seattle,  Wash.;  1st  and  Stark 
Sts.,  Portland,  Ore.;  168  2nd  St.,  San  Fran- 
cisco, Cal.;  163  N.  Los  Angeles  St.,  Los 
Angeles.  Cal.;  Canadian  Link-Belt  Co.,  Ltd., 
Toronto,  Ont.,  Can.  Sales  representatives, 
S.  L.  Morrow,  720  Brown-Marx  Bldg.,  Birm- 
ingham, Ala.;  Lindrooth,  Shubart  & Co., 
Boston  Bldg.,  Denver,  Colo.;  F.  Wehle, 
Starks  Bldg.,  Louisville,  Ky.;  C.  O.  Hinz, 
Hibernia  Bank  Bldg.,  New  Orleans,  La. 

LINK  KEY. — Trade  name  for  fixture 
chain  link  tool  manufactured  by  the  May- 
hew  Tool  Co.,  Williamstown,  Pa. 

LINK  PIANO  CO..  INC.— 183  Water  St., 
Binghamton,  N.  Y.  Manufacturer  of  elec- 
trically operated  pianos.  Business  estab- 
lished 1916.  President,  E.  A.  Link. 

LINKS.  CONNECTING,  FOR  HEAVY 
CHAIN,  ETC. — Repairs  in  heavy  hoisting 
and  other  chains  are  often  necessary  in 
the  field  where  forging  equipment  is  not 
at  hand.  For  making  these  repairs  several 
forms  of  connecting  links  are  made.  Such 
links  are  usually  made  split,  the  two 
halves  being  fastened  together  by  bolts, 
rivets  or. other  simple  mechanical  means. 

Manufacturers: 


Atkins  & Co.,  E.  C.,  402  S.  Illinois  St., 
Indianapolis.  Ind. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Chain  Products  Co.,  The,  3924  Cooper 
Ave.,  Cleveland,  Ohio. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  “Thomas.” 


LINKS,  PULL  CHAIN  INSULATING.— 

Due  to  the  danger  from  accidental  grounds 
through  a person  using  the  fixture  In  bath 
rooms,  kitchens,  and  basements,  pull  chains 
for  sockets  in  these  fixtures  are  sometimes 
provided  with  an  insulating  section  which 
forms  a link  in  the  chain  and  effectively 
insulates  the  accessible  portion. 

Manufacturers: 


Harrigan,  Thomas  B.,  Woodstock,  Va. 
Huhbell,  Inc.,  Harvey.  Bridgeport,  Conn. 
Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

LINKS.  PULL  CHAIN  SPLICING.— 

These  links  are  generally  some  form  of 
bent  brass  clip  fashioned  to  grip  anv  ball 
of  a pull  socket  chain.  They  are  used  for 
splicing  to  change  the  length  of  or  to 
repair  a broken  chain. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Brvant.” 

Harrigan,  Thomas  B.,  Woodstock,  Vt. 
Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 
McKenney  & Waterbury  Co.,  181  Frank 
lin  St..  Boston,  Mass.  “Malton.” 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.“ 


LINKS,  REINFORCING,  MESSENGER 
STRAND. — Reinforcing  links  are  usually 
made  of  wrought  iron  bent  into  an  open 
link  with  eyelets  at  the  open  ends.  A bolt 
passed  through  the  eyelets  closes  the  link. 
They  are  used  to  take  the  strain  off  the 
messenger  clamp  at  corners  and  turns  in 
the  line. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

LINOLAC. — Trade  name  for  insulating 
varnish  manufactured  by  the  Mica  Insula- 
tor Co.,  68  Church  St.,  New  York,  N.  Y. 

LINOLITE. — Trade  name  for  portable 
electric  lamps  manufactured  by  I.  P. 
Frink.  Inc.,  239-43  10th  Ave.,  New  York. 
N.  Y. 

LI  NOTAPE. — Trade  name  for  cordage 
manufactured  by  the  John  W.  Gottschalk 
Mfg.  Co.,  Lehigh  Ave.  and  Mascher  St.. 
Philadelphia.  Pa. 

LINOTAPE. — Trade  name  for  oiled  tape 
manufactured  by  the  Mica  Insulator  Co.,  68 
Church  St..  New  York.  N.  Y. 

LINOTYPE  POT  HEATERS. — See  Heat- 
ers, electric,  linotype  pot. 

L INTERN. — Trade  name  for  electromag- 
netic sander  for  overhead  cranes  manu- 
factured by  the  Nichols-Lintern  Co.,  S4C4 
Lorain  Ave.,  Cleveland,  Ohio. 

LION. — Trade  name  for  electric  blasting 
apparatus  manufactured  by  the  Aetna  Ex- 
plosives Co.,  Inc.,  120  Broadway,  New  York, 
N.  Y. 

LION. — Trade  name  for  storage  batteries 
and  battery  repair  shop  equipment  manu- 
factured by  the  Guaranteed  Battery  Co., 
2017-2025  Lucas  Ave.,  St.  Louis.  Mo. 

LION. — Trade  name  for  electrical  tapes 
and  sleevingS  manufactured  by  the  Hoflf- 
man-Corr.  Mfg.  Co.,  312  Market  St., 
Philadelphia,  Pa. 

LION. — Trade  name  for  grease  cups  man- 
ufactured by  the  Lunkenheiiner  Co.,  Cin- 
cinnati, Ohio. 

LION. — Trade  name  for  packing  manu- 
factured by  the  James  Walker  & Co.,  Ltd., 
46  West  St.,  New  York,  N.  Y. 

LION  ELECTRICAL  APPLIANCE  CO., 
INC. — 360  Morgan  Ave.,  Brooklyn.  N.  Y. 
Manufacturer  of  lighting  fixtures  and  port- 
able electric  lamps.  Business  established 
1919.  President  and  treasurer.  Max  Schaf- 
fer; vice-president  and  secretary.  O.  Kup- 
ferman. 

LIONEL  CORP.,  THE.— 48-52  E.  21st  St- 
New  York,  N.  Y.  Manufacturer  of  trans- 
formers and  electrical  toys.  Business  es- 
tablished 1900.  President.  I.  Lionel  Cowen; 
treasurer,  A.  J.  Scharps;  sales  manager, 
Mark  Harris.  Factory,  Irvington,  N.  Jip 

LIONITE. — Trade  name  for  aluminous 
abrasive  manufactured  by  the  General 
Abrasive  Co.,  Inc.,  College  Ave.,  Niagara 
Falls.  N.  Y. 

LIPMAN  REFRIGERATING  WORKS.— 

53  W.  Jackson  Blvd.,  Chicago,  111.  Manu- 
facturer of  electric  pumps  and  refrigerators. 
President,  C.  E.  L.  Lipman;  secretary  and 
treasurer,  E.  Lipman. 

LIPMAN  REFRIGERATOR  CAR  A MFG. 
CO. — Beloit,  Wis.  Manufacturer  of  electric 
refrigerating  machines,  air  compressors 
and  garage  pumps.  President.  C.  E.  L. 
Lipman;  secretary  and  treasurer,  E.  Lip- 
man. Main  office,  Beloit,  Wis.  Factories, 
Beloit.  Wis.,  South  Beloit,  111.  Branch  of- 
fice, 228  Monadnock  Block,  Chicago,  111. 

LIPPINCOTT-CARWEN  CORP.  — Erie 
Ave.  and  Richmond  St.,  Philadelphia,  Pa. 
Manufacturer  of  armature  winding  ma- 
chines and  special  machinery.  President, 
Alfred  H.  Llppincott;  vice-presidents,  F. 
Hazard  Llppincott  and  Charles  H.*  Quimby; 
secretary,  A.  A.  Cavanaugh. 

LIPPINCOTT  GLASS  CO.— Alexandria. 
Ind.  Manufacturer  of  arc  lamp  globes. 
President,  W.  J.  Llppincott;  vice-president. 
Philip  Hinkle;  secretary,  J.  T.  Llppincott; 
treasurer,  S.  L.  O’Bryant;  general  manager, 
H.  N.  McEwen. 

LIQUID  CARBONIC  CO.,  THE.— Chicago. 
111.  Manufacturer  of  oxyaoetylene  welding 
outfits  and  lead  burning  outfits.  President, 
A.  R.  Brunker;  vice-presidents.  C.  R.  Bull. 
T.  E.  Brown,  B.  D.  Baur;  vice-president 
and  secretary,  W.  K.  McIntosh;  treasurer, 
C.  Y.  Richmond;  general  sales  manager, 
T.  B.  Harned.  Jr.  Main  office  and  factory, 
31st  St.  and  Kedzie  Ave.,  Chicago.  111. 
Branch  offices.  New  York.  N.  Y.;  Boston. 
Mass.;  Pittsburgh,  Pa.;  Cincinnati.  Ohio; 
Milwaukee.  Wis.;  Philadelphia,  Pa.;  Minne- 
apolis, Minn.;  Atlanta,  Ga.;  St.  Louis.  Mo.; 
Kansas  City.  Mo.;  Dallas,  Tex.;  Memphis. 
Tenn. ; Toronto,  Ont.,  Can. 

LIQUID  HEATERS.  ELECTRIC.  — SM 
Heaters,  water  and  liquid,  miscellaneous 
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LISTER  & CO.  (CANADA),  LTD.,  R.  A. 

— Toronto.  Ont.,  Can.  Manufacturer  of 
portable  and  farm  lighting  and  power 
plants,  internal  combustion  engines  and 
generators.  Business  established  1867. 
President,  George  A.  Lister;  vice-president, 
secretary,  treasurer  and  general  manager, 
W.  J.  Ellis;  sales  manager,  J.  W.  Jamie- 
son. Main  office,  58  Stewart  St.,  Toronto, 
Ont.,  Can.  Factory,  Dursley,  England. 
Branch  office  and  warehouse,  Wall  St., 
Winnipeg,  Man.,  Can. 

LISTER-BRUSTON. —Trade  name  for 
automatic  electric  lighting  and  power 
plants  made  by  R.  A.  Lister  & Co.  (Can- 
ada), Ltd.,  58  Stewart  St.,  Toronto,  Ont. 

LITE-ARM. — Trade  name  for  clamp 
lamps  manufactured  by  the  Reliable  Elec- 
tric Co.,  3145  Carroll  Ave.,  Chicago,  111. 

LITE-A-WHILE.— Trade  name  for  switch 
manufactured  by  the  Adsit  laboratories, 
825  Hennepin  Ave..  Minneapolis,  Minn. 

LITEFINDER. — Trade  name  for  radium 
beads,  buttons  and  tacks  for  switches  man- 
ufactured by  the  Lightflnder  Sales  Corp., 
Inc.,  14  W.  17th  St.,  New  York.  N.  Y. 

LITE  UNIT. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Edwards 
Lighting  Fixture  Co.,  20  E.  Lake  St.,  Chi- 
cago, 111. 

LITER. — The  metric  unit  of  liquid 
volume.  Abbreviated  1.;  1 1.  — 1,000  cu. 

cm.  = 1 cubic  decimeter  = 1.0566  quart 
(liquid). 

LITSCHER  LITE  CORP.— 1138-40  Mon- 
roe Ave.,  Grand  Rapids,  Mich.  Manufac- 
turer of  farm  lighting  and  power  plants. 
President,  C.  J.  LItscher;  vice-president. 
F.  V.  Rowe;  treasurer,  D.  A.  Blbdgett; 
secretary,  H.  J.  Bennett;  general  manager, 

L.  W.  Heath;  sales  manager,  R.  B.  Har- 
vey. 

LITTLE  BEAUTY.— Trade  name  for 
electric  flatiron  manufactured  by  the 
American  Electrical  Heater  Co.,  Wood- 
ward, Burroughs  & Cass  Aves.,  Detroit, 
Mich. 

LITTLE  BEN. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Clements  Mfg.  Co.,  609  Fulton  St.,  Chicago, 
111. 

LITTLE  GEM. — Trade  name  for  rosettes 
manufactured  by  Pass  & Seymour,  Inc., 
Solvay  Station,  Syracuse,  N.  Y. 

LITTLE  GEM. — Trade  name  for  sewing 
machine  motors  manufactured  by‘  the  Ra- 
cine Electric  Co.,  Bridge  and  Ontario  St., 
Racine,  WIs. 

LITTLE  GIANT. — Trade  name  for  elec- 
tric hoists  manufactured  by  the  Brown 
Clutch  Co.,  Sandusky,  Ohio. 

LITTLE  GIANT. — Trade  name  for  elec- 
tric drills  and  grinders  manufactured  by 
the  Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York.  N.  Y. 

LITTLE  GIANT. — Trade  name  for  elec- 
trically operated  peanut  and  grain  threash- 
ers  manufactured  by  Heebner  & Sons, 
Lansdale,  Pa. 

LITTLE  GIANT. — Trade  name  for  motor- 
driven  ice  cream  freezers  manufactured  by 
Henry  G.  Lange,  162  N.  May  St.,  Chicago, 
111. 

LITTLE  GIANT. — Trade  name  for  motor- 
driven  hammers  manufactured  by  the  Little 
Giant  Co..  Mankato.  Minn. 

LITTLE  GIANT. — Trade  name  for  gear 
and  pinion  pullers  manufactured  by  the 
Premier  Electric  Co.,  3800-3S10  Ravenswood 
Ave.,  Chicago.  111. 

LITTLE  GIANT. — Trade  name  for  ex- 
pansion sleeves  manufactured  by  the  Stan- 
nard  Mfg.  Co.,  379  Allen  St.,  Springfield. 
Mass. 

LITTLE  GIANT  CO.— Mankato,  Minn. 
Manufacturer  of  motor-driven  hammers. 
President,  George  M.  Palmer;  vice-presi- 
dent, John  Nyquist;  secretary  and  treas- 
urer. W.  D.  Willard;  general  manager,  O. 

M.  Hatcher. 

LITTLE  GIANT  TOOL  BOX  CO.— 32 
Beverly  St.,  Boston.  Mass.  Manufacturer  of 
tool  boxes  and  chests. 

LITTLE  HUSKY.— Trade  name  for  light- 
ing and  power  plant  manufactured  by  the 
Matthews  Engineering  Co.,  Sandusky, 
Ohio. 

LITTLE  HUSTLER.— Trade  name  for  toy 
motors  manufactured  by  the  Knapp  Elec- 
tric & Novelty  Co.,  511  W.  51st  St.,  New 
York.  N.  Y. 

LITTLE  JEFF. — Trade  name  for  toy 
transformers,  manufactured  bv  the  Jeffer- 
son Electric  Mfg.  Co.,  426-430  S.  Green  St., 
Chicago,  111. 

LITTLE  RHODY.— Trade  name  for  flash- 
lights manufactured  by  the  Providence 
Electric  Mfg.  Co.,  23  Broad  St.,  Providence, 
R.  I. 


LITTLE  SIGNAL  MAN.— Trade  name  for 
automobile  signals  manufactured  by  the 
Chicago  Automatic  Signal  Co.,  56  W.  Ran- 
dolph St.,  Chicago,  111. 

LITTLE  TWENTY.— Trade  name  for 
electrolier  snap  switch  manufactured  by 
the  Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn. 

LITTLE  WONDER.— Trade  name  for 
electric  water  heater  manufactured  by  the 
National  Electric  Water  Heater  Corp., 
Times  Bldg.,  New  York,  N.  Y. 

LITTLEFORD  BROS.— 453  E.  Pearl  St..  ! 
Cincinnati.  Ohio.  Manufacturers  of  dis- 
tribution boxes,  melting  pots,  tanks  and 
other  plate  and  sheet  steel  products.  Busi- 
ness established  1882.  Roger  S.  Littleford, 
general  manager. 

LIVE. — In  electrical  work,  a term  used 
to  designate  any  circuit  or  apparatus  that 
is  operating  or  electrically  energized,  con- 
trasted with  any  which  Is  idle  or  not 
energized  and  therefore  said  to  be  ‘‘dead.’' 
Thus  there  is  the  term  “live  wire/'  which 
is  a conductor  in  actual  use  or  connected 
to  a circuit  having  current  flowing  in  it  or 
at  least  potential  applied  to  it. 

L.  M.  T. — Trade  name  for  lamp  guards 
manufactured  by  the  L.  M.  T.  Lamp  Sav- 
ing Device  Co.,  168  Bridge  St.,  Springfield, 
Mass. 

L.  M.  T.  LAMP  SAVING  DEVICE  CO.— 
168  Bridge  St.,  Springfield,  Mass.  Manufac- 
turer of  lamp  guards. 

LOAD. — The  output  of  a machine  or  of 
other  apparatus.  With  motors,  the  load  is 
the  mechanical  power  output;  with  d-c. 
generators  it  is  the  electrical  power  output; 
with  a-c.  generators  and  transformers  it  is 
the  kilovolt-ampere  output,  or  the  electri- 
cal power  output  with  the  power- factor  of 
this  output  specified  in  either  case. 

LOAD,  ANTI-INDUCTIVE,  CONDEN- 
SIVE,  CONNECTED,  INDUCTIVE,  NON- 
INDUCTIVE  AND  MAXI  MU  M.— These  dif- 
ferent kinds  of  power  loads  are  described 
under  the  respective  headings:  Anti-induc- 
tive load,  Condensive  load,  Connected  load, 
etc. 

LOAD  BOXES.— See  Testing  outfits, 
watt-hour  meter;  also  Loads,  artificial  or 
phantom. 

LOAD  CURVES. — Load  curves  are  curves 
or  graphs  representing  the  variation  of 
load  with  respect  to  time.  It  is  very  im- 
portant to  know  what  this  variation  is  at 
different  times  of  the  day,  week,  month 
and  year.  Load  curves  for  power  plants 
and  particularly  central  stations  are  prob- 
ably the  most  widely  used  and  most  im- 
portant. These  are  usually  drawn  by 

lotting  the  plant  power  load  or  demand  in 

ilowatts  against  the  time  in  hours.  They 
show  graphically  at  what  periods  of  the 
day  the  load  is  heavy  and  light.  The  oper- 
ators at  the  plant  are  thereby  enabled  to 
know  from  the  curve  that  at  a certain 
time  it  will  be  necessary  for  them  to  have 
sufficient  steam  available  to  “bring  in” 
another  generator  to  supply  the  energy 
that  will  be  demanded.  The  load  curve 
also  permits  making  various  studies  to  im- 
prove the  plant  efficiency,  to  raise  the  gen- 
eral economy  by  showing  when  high  loads 
should  be  reduced  and  low  loads  added  to, 
and  what  conditions  must  be  designed  for 
in  new  plants,  lines  and  substations. 

In  a similar  way  load  curves  are  drawn 
for  telephone  systems  to  show  the  number 
of  calls  that  are  handled  during  any  por- 
tion of  the  day.  Electric  railways,  both 
for  street  and  interurban  service,  also  try 
to  obtain  load  or  traffic  curves,  although  on 
extensive  street-railway  systems  this  is  a 
very  difficult  task  if  the  effort  is  made  to 
show  the  number  of  passengers  actually 
carried. 

In  many  industrial  plants  or  particular 
departments  thereof  it  is  sometimes  de- 
sired to  know  the  total  load  or  actual  per- 
formance from  hour  to  hour.  This  can  in 
many  cases  be  determined  by  taking  a load 
curve  of  the  kilowatt  input  to  the  power 
circuits  of  the  plant  or  the  input  of  the 
motors  driving  the  department  or  particu- 
lar machine  under  investigation.  A curve- 
drawing wattmeter  gives  such  a record,  the 
kilowatt  values  being  fairly  proportional  to 
the  actual  load  or  output  of  the  plant,  de- 
partment or  machine. 

Load  curves,  while  most  often  showing 
load  variation  from  hour  to  hour  and  inter- 
vening fractions  thereof  (as  recorded  by  a 
graphic  or  curve-drawing  wattmeter),  may 
also  be  plotted  to  show  the  load  variation 
from  day  to  day  or  month  to  month.  As 
the  time  unit  Is  increased  It  is  more  cus- 
tomary to  plot  average  values  of  load  per 
unit  time  considered  than  to  show  the 
actual  fluctuation  for  small  fractions  of 
that  time  unit.  For  instance,  a yearly 
load  curve  usually  shows  the  average  load 
for  each  month,  instead  of  the  daily  aver- 
age load  throughout  all  the  days  of  the 
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year.  If  the  curve  has  only  a few  points, 
as  twelve  in  the  above  case,  it  is  drawn 
as  a series  of  straight  lines  connecting 
these  points,  since  the  probable  shape  of 
the  actual  average  load  curve  cannot  be 
determined  from  so  few  points. 

When  a load  curve  has  been  plotted  it 
usually  resembles  . a cross-section  of  a 
mountain  range  and  adjoining  country,  con- 
sequently the  high  loads  are  commonly 
“peaks”  (the  highest  load  the  “peak  load”) 
and  the  low  loads  “valleys.”  If  the  load 
can  be  shifted  to  cut  down  the  peaks  and 
raise  the  valleys,  the  economy  of  operation 
can  In  practically  all  cases  be  substantially 
increased.  The  Ideal  load  curve  is  a hori- 
zontal line,  that  is,  constant  load.  Such 
a load  has  100%  load-factor.  Also  see 
Load-factor. 

LOAD- FACTOR. — The  ratio  of  the  aver- 
age power  to  the  maximum  power  during 
a certain  period  of  time  is  called  the  load- 
factor  of  the  machine,  plant  or  system  con- 
sidered. The  average  power  is  taken  over 
a certain  period  of  time,  such  as  a day,  a 
month,  or  a year,  and  the  maximum  is 
taken  as  the  average  over  a short  interval 
of  the  maximum  load  within  that  period. 
In  each  case,  the  interval  of  maximum 
load  and  the  period  over  which  the  average 
is  taken  should  be  definitely  specified,  such 
as  a “15-minute  daily”  load-factor.  The 
proper  interval  and  period  are  usually  de- 
pendent upon  local  conditions  and  upon  the 
purpose  for  which  the  load-factor  is  to  be 
used. 

LOAD-FACTOR  IN  ELECTRICAL  CON- 
SUMPTION.— The  use  of  electricity  in 
houses,  stores  and  factories  varies  with  the 
requirements  of  the  occupants.  The  total 
amount  used  in  a residence,  for  example, 
is  equivalent  to  about  two  hours’  use  per 
day  of  the  largest  amount  taken  at  any 
one  time. 

The  ratio  of  actual  consumption  in  kilo- 
watt-hours to  the  total  possible  consump- 
tion, If  electricity  were  used  continuously 
at  the  rate  of  the  maximum  demand,  is 
called  the  load-factor  of  a consumer.  It 
is  expressed  as  a percentage.  Thus  a six- 
hour  user  has  a load-factor  of  6/24  or  25%. 
Or  if  his  maximum  demand  were  10  kw. 
and  his  monthly  consumption  were  1,800 
kw-hr.  per  month,  his  load-factor  would  be 
I,800/(10x30x24)=25%;  this  is  his  monthly 
load-factor.  If  there  were  certain  months 
when  his  consumption  was  less  than  1,800 
kw-hr.  and  his  total  annual  consumption 
was  17.520  kw-hr.,  his  annual  load-factor 
would  be  17.620/(10x8.760)  =20%.  The  an- 
nual load-factor  is  generally  used  in  making 
rates  for  large  users. 

LOAD  LOSSES.  STRAY.— Losses  occur- 
ring as  the  result  of  load  on  a machine 
which  cannot  be  measured.  They  are.  in 
the  main,  eddy-current  losses  in  the  arma- 
ture conductors,  short-circuit  losses  in 
coils  undergoing  commutation  in  commuta- 
tor machines  and  extra  iron  losses  brought 
about  by  the  load. 

LOAD,  TELEPHONE  OPERATOR'S.  — 
The  number  of  originating  calls  handled  by 
an  operator.  The  unit  is  the  flat-rate  non- 
trunked  call.  Trunked  calls  take  more 
time  and  labor  and  count  for  more  than 
one  call  each.  Other  kinds  of  calls  re- 
quire other  amounts  of  work.  “Equating 
factors”  are  used  in  calculating  the  rea- 
sonable load  that  an  operator  may  be  ex- 
pected to  take  care  of  or  “carry.”  The 
busy-hour  load  is  the  number  of  calls  which 
originate  in  the  most  busy  hour  of  the  day. 

LOADERS.  CAR  OR  WAGON.  MOTOR- 
DRIVEN.  BUCKET  OR  BELT  TYPES.— 
These  conveyors  are  used  for  loading  such 
materials  as  coal,  sand,  gravel  and  stone. 
The  machine  has  a continuous  belt  or 
bucket  conveyor  which  runs  over  a frame 
that  carries  the  belt  from  the  ground  to 
a point  above  the  wagon  where  the  belt 
or  buckets  drop  this  load.  It  is  backed  into 
the  pile  of  material  and  either  loads  itself 
by  pushing  into  the  pile  or  the  buckets  or 
belt  are  loaded  by  scraping,  raking  or 
shoveling  the  material  by  hand.  The 
motor-driven  machines  are  advantageously 
used  where  electric  power  is  available,  the 
power  being  conducted  to  the  machine  by 
a long  flexible  cable.  They  save  much 
labor  in  loading  bulk  material  onto  trucks 
or  cars. 

Manufacturers: 

Barber-Greene  Co.,  Aurora,  111.  “B-G.” 

Brown  Portable  Conveying  Machinery 
Co.,  10  S.  La  Salle  St.,  Chicago.  111. 
“Auto-Piler.” 

Gallon  Iron  Works  & Mfg.  Co.,  The, 
Gallon.  Ohio. 

Gifford-Wood  Co.,  Hudson.  N.  Y. 

Jeffrey  Mfg.  Co..  1st  Ave.  and  4th  St., 
Columbus,  Ohio.  > 

Lakewood  Engineering  Co.,  Cleveland, 
Ohio.  “Tier-Lift.” 

LINK-BELT  CO.,  329  W.  39th  St..  Chica- 
go, 111. 
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Maroa  Mfg.  Co.,  Maroa,  111.  “Boss.** 

Portable  Machinery  Co.,  Inc.,  Passaic, 
N.  J. 

LOADING  COILS,  TELEPHONE.  PUPIN. 

—Coils  placed  In  series  with  the  conductors 
of  a telephone  line  to  correct  the  atten- 
uation. They  were  invented  by  Dr.  M.  I. 
Pupin,  and  are  often  called  Pupin  coils. 
They  are  used  to  improve  transmission  and 
are  employed  extensively  on  long  lines. 
These  coils  are  made  in  torroldal  form  and 
have  two  windings  per  coil,  each  winding 
being  connected  in  series  in  the  two  wires 
of  a line.  They  are  placed  at  intervals  of 
about  eight  miles  in  open-wire  circuits  and 
from  1 to  2.5  miles  in  cable.  Several  coils 
are  usually  assembled  in  a single  iron  case, 
resembling  somewhat  a transformer  case. 

Manufacturers*. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine.  Wis. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

LOADING  OF  TELEPHONE  LINES.— 

Loading  is  practiced  on  telephone  lines  for 
the  purpose  of  increasing  the  transmis- 
sion efficiency  of  long  lines,  by  altering  the 
normal  reactance  of  the  circuit.  The  most 
common  method  of  loading  is  by  using  in- 
ductance coils  at  intervals  to  add  to  the 
normal  inductance  in  the  circuit  and  thus 
compensate  for  the  excessive  capacitance. 
These  loading  coils  may  be  connected  in 
series  with  the  lines,  called  series  loading, 
or  connected  across  the  line,  called  shunt 
loading.  Also  see  Loading  colls. 

LOADS,  ARTIFICIAL  OR  PHANTOM.— 
A phantom  or  artiflcal  load  is  a device  for 
furnishing  a load  current  to  instruments 
being  tested,  from  a source  of  lower  poten- 
tial than  that  of  the  circuit  to  which  the 
potential  windings  of  the  instrument  are 
connected.  In  the  commercial  types  the  low 
voltage  is  obtained  by  a transformer  con- 
nected across  the  line.  The  current  coils 
of  the  instrument  being  tested  are  con- 
nected in  series  with  a variable  resistance 
across  the  transformer  secondary.  The 
secondary  is  wound  in  sections  arranged  so 
that  they  may  be  cut  in  or  out  to  obtain 
variation  in  the  secondary  voltage.  The 
load  current  is  varied  in  large  steps  by 
changing  the  secondary  voltage,  in  small 
steps  by  the  variable  resistance.  The  trans- 
former  and  resistance  are  generally 
mounted  together  In  one  case  and  used 
either  as  a portable  device  or  on  the  test 
table. 

Manufacturers: 

STATES  CO.,  THE.  71  Francis  Ave., 
Hartford,  Conn.  An  artificial  load  for 
meter  testing  is  here  provided,  adjust- 
able to  all  conditions  which  may  arise. 
Three  forms  of  tables  embodying  the 
load  are  supplied:  1 — Form  LS  for  test- 
ing single  phase  meters,  or  poly- 
phase meters  by  testing  the  ele- 
ments singly  or  with  current  coils  in 
series:  2 — Form  LD  for  testing  single 
and  polyphase  meters  as  in  LS,  but 
with  two  meter  positions:  3 — Form  P. 
arranged  particularly  for  polyphase 
work.  The  left  hand  illustration  shows 


Form  LS  Type  F 

arrangement  of  Form  LS  equipment. 
Various  types  of  portable  “phantom” 
loads  are  also  furnished.  One  of  these, 
Type  F,  is  shown  in  right  hand  illus- 
tration. It  Is  designed  particularly  for 
use  in  testing  a-c.  watthour  meters  by 
the  rotating  standard  test-method.  It 
Is  small,  light,  easily  adjustable,  non- 
inductive.  and  economical  of  energy, 
with  closely  fixed  load  steps. — Adv. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

LOBEE  PUMP  6.  MACHINERY  CO  — 

111-119  Dearborn  St.,  Buffalo,  N.  Y.  Man- 
ufacturer of  circulating  and  bilge  pumps. 
Business  established  1899. 

LOCAL  AOTION.  — Electrochemical  ac- 
tion or  corrosion  caused  by  short-circuited 
galvanic  couples,  the  constituents  of  which 
are  the  metal,  impurities  in  the  same,  and 
a fluid  moistening  the  two.  Under  these 


circumstances,  the  more  corrodible  of  the 
two  materials  acts  as  an  anode,  the  less 
corrodible  as  cathode,  and  a short-circuited 
current  is  generated  which  passes  through 
the  moistening  fluid  from  anode  to  cathode, 
and  flows  in  the  reverse  direction  through 
the  metallic  contact  of  the  two  materials. 
This  current  corrodes  rapidly  and  locally 
the  anode,  or  more  corrodible  constituent, 
and  thus  etches  or  defaces  the  material. 
When  local  action  is  present  in  primary 
and  storage  cells  it  accelerates  the  disin- 
tegration of  the  electrode  materials. 

LOCALIZED  LIGHTING  CORP.— 540  W. 
58th  St.,  New  York,  N.  Y.  Manufacturer 
of  self-adjusting  arms  and  lighting  fix- 
tures. Business  established  1917  as  Frank- 
lin Specialty  Mfg.  Co.  President  and 
treasurer,  Robert  D.  H.  Anderson;  vice- 
president,  Robert  W.  Anderson;  secretary, 
Solomon  Shapiro. 

LOCATORS,  CONDUIT  AND  PIPE.— A 

device  for  detecting  the  presence  of  con- 
cealed metal  conduit  or  pipe,  usually  by 
the  disturbance  of  a magnetic  field  evi- 
denced by  means  of  a sensitive  magnetic 
needle  or  compass.  An  exploring  coil  and 
telephone  receiver  may  also  be  used  with 
a method  of  applying  a high-frequency 
oscillation  to  the  conduit  or  pipe  system. 

Manufacturers: 

Electric  Specialty  Mfg.  Co.,  Cedar  Rapids, 
Iowa.  “Wireless.” 

LOCDROP. — Trade  name  for  elevator  an- 
nunciators manufactured  by  the  Elevator 
Supplies  Co.,  Inc.,  1515  Willow  Ave.,  Ho- 
boken, N.  J. 

LOCK. — Trade  name  for  grease  cups 
manufactured  by  Lunkenheimer  Co.,  Cin- 
cinnati, Ohio. 

LOCK  FAST. — Trade  name  for  attach- 
ment plugs  manufactured  by  the  Peerless 
Light  Co.,  663  W.  Washington  Blvd.,  Chi- 
cago, 111. 

LOCK  SHELL. — Trade  name  for  sockets 
and  switches  manufactured  by  Harvey  Hub- 
bell,  Inc.,  Bridgeport,  Conn. 

LOCK  SWITCHES.  BURGLAR  ALARM. 
— See  Switches,  burglar  alarm,  lock  or  key 
cutout. 

LOCKE. — Trade  name  for  cable  hanger 
manufactured  by  the  Cameron  Appliance 
Co.,  48  Waters  Ave.,  Everett,  Mass. 

LOCKE,  FRED  M. — Victor,  N.  Y.  Manu- 
facturer of  insulators. 

LOCKE  INSULATOR  CORP.— Baltimore. 
Md.  Manufacturer  of  insulators  and  Insula- 
tor accessories.  Business  established  1894. 
President,  Donald  Symington;  vice-presi- 
dents, F.  H.  Reagan,  J.  F.  Symington,  W. 
G.  Hoffman,  Jr.;  secretary,  J.  F.  Douty, 
Jr.;  treasurer,  W.  G.  Hoffman,  Jr.;  general 
manager,  F.  H.  Reagan;  sales  manager. 
D.  H.  Osborne.  Main  office,  Maryland 
Trust  Bldg.,  Baltimore.  Md.  Factories. 
Baltimore,  Md.,  and  Victor,  N.  Y.  Branch 
office,  Woolworth  Bldg..  New  York,  N.  Y. 
Sales  representatives,  James  C.  Barr.  24 
State  St.,  Boston.  Mass.;  Electric  Service 
Supplies  Co.,  Philadelphia.  Pa.,  and  Chi- 
cago, 111.;  Q.  E.  Watts,  Chandler  Bldg., 
Atlanta.  Ga. ; Charles  L.  Ward,  907  Sharp 
Bldg.,  Kansas  City,  Mo.;  Pacific  States 
Electric  Co.,  San  Francisco,  Cal.,  Seattle, 
Wash.,  Portland,  Ore. ; O.  H.  Davidson 
Equipment  Co.,  1633  Tremont  St.,  Denver, 
Colo. 

LOCKING  ATTACHMENTS.— S e e At- 
tachments, locking,  for  switches. 

LOCKING  GUARDS.— See  Guards,  lamp, 
locking. 

LOCKING  SOCKETS.— See  Sockets,  lock- 
ing. 

LOCKING  SWITCHES. — See  Switches, 
locking,  flush. 

LOCKNUTS,  CONDUIT.— Thin  octagonal 
threaded  fittings  used  on  the  ends  of  rigid 
conduit  as  jamb  nuts  to  lock  conduit  fit- 
tings against  corresponding  conduit  bush- 
ings and  secure  a permanent  and  rigid 
joint.  They  are  used  largely  In  conduit 
boxes  and  cabinets  for  securing  Industrial 
metal  reflectors  rigidly  to  the  conduit  fix- 
ture stem,  etc. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co.,  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

Central  Nut  Lock  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111.  “Condulocknut.” 

Cleveland  Wrought  Products  Co.,  The, 
West  58th  St.,  Cleveland,  Ohio. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Fralick  & Co.,  S.  R..  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon.” 

Franks  Mfg.  Co.,  Rock  Island,  111. 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
"Square  Gee." 


Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Illinois  Malleable  Iron  Co..  1801-1825  Di- 
versey  Pkwy.,  Chicago,  111. 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York,  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  Lock- 
nuts manufactured  by  the  National 
Metal  Molding  Co.  are  made  from 
stamped  steel,  and  are  cut  and  thread- 
ed by  machines.  After  being  tested  for 
uniformity  of  size  and  threading,  they 
are  treated  with  the  special  sherardiz- 
ing  process.  This  insures  the  thread- 
ing, as  well  as  the  body  of  the  locknut, 
to  be  protected  from  rust  or  other  de- 
structive forces.  Locknut  sizes  range 
from  U-in.  to  six  ins.  They  are  octag- 
onal in  shape  and  easy  to  grip  with  a 
wrench.  See  display  adv.  pages  1302-4. 
— Adv. 

Oil  Well  Supply  Co.,  213-215  Water  St.. 
Pittsburgh,  Pa. 

RATTAN  MFG.  CO.,  THE,  552  State  8t.. 
New  Haven,  Conn.  (See  display  adv., 
page  1308.) 

Richardson  Brass  Co.,  The  Edbro,  318 
N.  Holliday  St.,  Baltimore,  Md. 

Schwartz  & Bro.,  S.  Robert,  729-31  Broad- 
way, New  York,  N.  Y.  “Esrobert." 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
"Pullman"  locknuts,  sizes  % to  1-in., 
are  made  of  special  composition  steel. 


“Fullman”  Locknut 


Sizes  1V4  to  8-in.  are  of  best  grade  mal- 
leable Iron  and  cast  m “rib"  design. 
All  sizes  are  sherardized  to  prevent  rust. 
—Adv. 

THOMAS  & BETTS  CO..  THE,  63  Vesey 
St..  New  York.  N.  Y.  "T.  & B." 

WALKER  BROS.  & HAVILAND,  Otis 
Bldg.,  Philadelphia,  Pa. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

LOCKS,  AUTOMOBILE. —Absolute  pre- 
vention of  theft  of  automobiles  is  practical- 
ly impossible.  Locks  for  automobiles  are 
therefore  designed  primarily  to  make  theft 
as  difficult  as  possible  by  making  the  car 
unmanageable  or  attracting  attention  to 
theft  In  other  ways.  The  locks  are  gen- 
erally of  the  cylinder  or  tumbler  variety 
and  fill  parts  are  sufficiently  heavy  to  make 
it  impossible  to  break  the  lock  by  strik- 
ing it,  or  cutting  the  metal  with  wire 
cutters.  For  coupes,  or  other  closed  elec- 
tric vehicles,  the  door  is  always  provided 
with  a tumbler  lock.  There  are  several 
locks  which  fasten  on  the  steering  column. 
They  either  release  the  wheel  from  the 
steering  column  or  lock  it  in  one  position 
so  that  it  cannot  be  turned.  Another  type 
is  made  of  a heavy  piece  of  iron,  shaped 
like  a chain  link,  which  Is  fastened  around 
the  tire  of  either  of  the  front  wheels,  giv- 
ing the  car  an  eccentric  motion  if  it  is 
towed  or  driven.  Another  device  is  used 
which  locks  the  gears  in  neutral. 

Manufacturers: 

Bradsto  Appliances,  Inc.,  65  Main  St., 
Buffalo.  N.  Y.  “Yell-O-Gurad." 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco." 

Corbin  Cabinet  Lock  Co.,  New  Britain, 
Conn. 

K-W  Ignition  Co..  The,  E.  30th  St.  and 
Chester  Ave.,  Cleveland,  Ohio.  “K-W 
Autolock." 

Long  Distance  Spark  Plug  Co.,  Birming- 
ham, Ala.  “Stop  Thief." 

Moss-Schury  Mfg.  Co.,  Inc.,  444-446 
Woodbridge  St.  E..  Detroit,  Mich. 

Nulock  Mfg.  Corp.,  1639  Broadway,  New 
York,  N.  Y.  “Nulock." 

Phelps  Guardant  Time  Lock  Co.,  114-118 
Liberty  St..  New  York.  N.  Y. 

Recording  Devices  Co..  The,  5th  and  Nor- 
wood Sts.,  Dayton,  Ohio. 

Warner  Electric  Co.,  Muncie,  Ind. 
“Wheel-tilt." 

LOCKS,  LAMP. — Lamp  locks  are  simple 
devices  to  prevent  the  theft  of  lamps  by 
locking  them  in  place.  If  these  are  lamps 
hung  over  city  streets,  the  lock  Is  usually 
of  the  padlock  type  and  is  mounted  on  the 
pole,  being  then  commonly  called  a pole 
lock;  for  these  see  Locks,  pole.  For  in- 
candescent lamps  used  in  interior  lighting 
the  lock  is  usually  a part  of  the  socket, 
the  latter  being  specially  designed  and 
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called  a locking  socket;  for  these  see 
Sockets,  locking.  In  some  cases  the  lamp 
is  locked  in  place  by  having  a locked  lamp 
guard  or  cage  surrounding  it;  for  these  see 
Guards,  lamp,  locking. 

LOCKS,  METER. — To  prevent  tampering 
with  a service  meter  or  with  meter  connec- 
tions a locking  device  is  generally  used.  In 
nearly  all  cases  this  consists  of  a soft  metal 
seal  which  must  be  broken  to  get  at  the 
meter  or  its  connections.  For  these  devices 
see  Seals,  meter. 

LOCKS,  POLE. — To  prevent  tampering 
with  outdoor  switching  equipment,  hoist- 
ing ropes  of  street  lamps,  and  other 
similar  equipment,  weather-proof  locks  are 
used.  Generally  they  are  galvanized  to  re- 
sist rust  and  the  keyhole  is  either  covered 
or  placed  In  the  bottom  of  the  lock  so  that 
rain  or  sleet  cannot  drive  into  it. 

Manufacturers: 

Fraim- Slay  maker  Hardware  Co.,  1st  St., 
West  End  Ave.,  and  2nd  St..  Lancas- 
ter. Pa.  “Autoloc.” 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  adv.,  page  1278.) 

LOCKS,  TIME,  ELECTRIC  SIGNALING. 
— Time  locks  are  commonly  operated  me- 
chanically by  a clock  mechanism,  which  is 
set  to  permit  opening  at  a certain  time. 
Where  they  are  operated  in  connection  with 
a protective  system  the  signals  are  elec- 
trically operated,  generally  registering  at 
some  central  point,  as  tne  police  head- 
quarters or  those  of  the  protective  agency 
in  whose  system  they  are  connected.  They 
are  arranged  to  give  the  signal  when  the 
lock  is  being  tampered  with  so  that  an  in- 
vestigation of  the  cause  may  be  imme- 
diately made. 

LOCKS,  TIME  - RECORDING,  ELEC- 
TRIC.— Locks  fitted  with  electric  contacts 
which  are  closed  each  time  the  key  is  in- 
serted making  a permanent  record  on  a 
distant  clock-operated  recording  sheet. 
These  locks  are  used  to  check  the  time  of 
arrival  and  departure  of  employees;  the 
recording  impulse  may  be  arranged  to  also 
actuate  an  alarm  within  the  night  hours 
and  thus  signal  any  attempt  at  unauthor- 
ized entry,  as  in  the  locks  described  above. 

Manufacturers: 

Corbin  Cabinet  Lock  Co.,  New  Britain, 
Conn. 

International  Business  Machines  Co., 
Ltd.,  Royce  St.  and  Campbell  Ave., 
West  Toronto,  Ont.,  Can.  “Interna- 
tional.” 

Phelps  Guardant  Time  Lock  Co.,  114-118 
Liberty  St.,  New  York,  N.  Y. 

LOCKWOOD  & ALMQUIST,  INC.— 218 

E.  42nd  St.,  New  York,  N.  Y.  Manufac- 
turer of  electric  clocks  and  elevator  dis- 
patchers. President,  R.  L.  Lockwood; 
vice-president  and  treasurer,  F.  G.  Alm- 
quist;  secretary,  J.  C.  M^ers. 

LOCO  LIGHT. — Trade  name  for  locomo- 
tive headlights  and  locomotive  headlight 
generating  sets.  Made  by  the  Loco  Light 
Co.„  139  S.  East  St.,  Indianapolis,  Ind. 

LOCO  LIGHT  CO.,  THE.— 139  S.  East 
St.,  Indiahapolis,  Ind.  Manufacturer  of 
locomotive  headlights  and  locomotive  head- 
light generating  sets.  Business  established 
1915.  President,  Arthur  R.  Baxter;  vice- 

f resident  and  treasurer.  Howard  H.  Tom* 
lnson;  secretary,  Charles  R.  Fant;  general 
manager,  R.  L.  Mack. 

LOCOMOTIVE. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Brantford  Washing  Machine  Co.,  Ltd.,  72 
Colborne  St.,  Brantford,  Ont.,  Can. 

LOCOMOTIVE. — Trade  name  for  automo- 
bile headlights  manufactured  by  the  Gla- 
zier Headlight  Corp.,  25-27  Otsego  St., 
Rochester,  N.  Y. 

LOCOMOTIVE. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Locomotive  Electric  Washing  Machine  Co., 
Belleville.  111. 

LOCOMOTIVE  CRANE  CO.— Bucyrus, 
Ohio.  Manufacturer  of  electric  cranes. 

LOCOMOTIVE  ELECTRIC  WASHING 
MACHINE  CO.,  THE.  — Belleville,  111. 
Manufacturer  of  electric  washing  machines. 
Business  established  1919.  President,  F.  J 
Tecklenburg;  vice-president  and  treasurer, 
H.  M.  Dittoe;  secretary  and  general  man- 
ager, A.  H.  L.  Klemme;  sales  manager.  C. 
H.  Branditz.  Sales  representative,  Kim- 
ball Electric  Co.,  23  W.  37th  St.,  New 
York.  N.  Y. 

LOCOMOTIVE  PANTOGRAPHS.  — See 
Pantographs,  trolley  collector. 

LOCOMOTIVE  SUPERHEATER  CO. — 
New  York,  N.  Y.  Manufacturer  of  steam 
superheater  and  pipe  coils.  Main  office, 
30  Church  St.,  New  York,  N.  Y.  Branch 
office.  122  S.  Michigan  Ave.,  Chicago,  111. 


LOCOMOTIVES,  ELECTRIC.  — Electric 
locomotives  are  machines  for  hauling  cars 
on  tracks,  the  tractive  force  being  obtained 
from  electric  motors  mechanically  con- 
nected to  the  driving  wheels.  The  principal 
parts  of  electric  locomotives  are  the  run- 
ning gear,  motors,  control  apparatus,  brake 
equipment  and  cab.  The  running  gear,  con- 
sisting of  frames,  wheels,  axles  and  spring 
rigging,  is  of  symmetrical  arrangement  as 
to  wheels,  so  that  operation  in  either  di- 
rection is  equally  effective.  The  motor- 
control  apparatus  and  air-brake  compressor 
with  control  valves  are  mounted  in  the 
cab.  Two  control  stations  are  provided  in 
the  cab  so  that  the  locomotive  may  be 
operated  in  either  direction  with  equal 
facility. 

The  electric  locomotive  differs  fundamen- 
tally from  the  steam  locomotive  in  that  it 
is  not  an  independent  and  self-contained 
prime  mover,  but  transforms  electrical 
energy  received  from  an  outside  source  into 
mechanical  energy.  It  is,  therefore,  en- 
tirely free  from  the  limitations  of  the  steam 
locomotive  as  to  boiler  capacity,  so  that 
the  strength  of  draft-rigging  and  of  rolling 
stock,  and  the  length  of  sidings  are  the 
only  limits  to  the  amount  of  power  that 
may  be  concentrated  in  one  electric  loco- 
motive. 

Electric  locomotives  of  all  types  possess 
certain  advantages  over  the  steam  locomo- 
tive, such  as  ability  to  operate  In  either 
direction  with  equal  riding  qualities  and 
view  of  track,  and,  by  reason  of  the  mul- 
tiple-unit control  equipment,  two  or  more 
may  be  operated  together  by  one  crew,  giv- 
ing any  desired  concentration  of  power,  sdl 
easily  and  surely  controlled  by  one  engine 
man. 

The  flexibility  of  the  electric  locomotive 
is  greater  than  that  of  the  steam  locomo- 
tive, because  of  the  double-end  design,  the 
multiple-unit  control,  the  relatively  short 
time  in  shop  per  annum  for  inspection  and 
overhauling,  having  no  fires  or  boilers  to 
clean,  and  being  ready  for  work  as  soon  as 
contact  is  made  with  the  power  distribu- 
tion system. 

Various  methods  are  employed  in  mount- 
ing the  motors  on  electric  locomotives  and 
connecting  them  to  the  driving  axles.  In 
some  designs  the  motor  armatures  are 
mounted  directly  on  the  axles,  resulting  in 
the  gearless  type  of  locomotives.  Another 
common  design  follows  street-railway  prac- 
tice and  has  the  motors  as  a whole  mounted 
on  the  trucks  with  the  motor  armatures 
connected  to  the  driving  axles  through 
gearing.  In  other  designs  the  motors  are 
mounted  above  the  axles  by  means  of  gear- 
ing. In  still  other  designs  the  motors  are 
mounted  above  the  axles  on  the  locomotive 
frame  and  drive  auxiliary  shafts  by  means 
of  gearing  or  connecting  rods,  the  driving 
wheels  being  connected  to  these  auxiliary 
shafts  by  main  rods.  The  driving  wheels 
are  connected  together  by  side-rods  as  in 
steam  locomotives. 

Combinations  of  the  above  designs  of 
motor  mounting  and  connection  to  driving 
axles  are  also  used  so  that  there  is  no 
general  standard  method  of  mounting  the 
motors  on  electric  locomotives  or  of  con- 
necting them  to  the  driving  axles.  The 
requirements  of  the  various  classes  of 
service  on  railways,  such  as  freight,  pas- 
senger and  switching,  are  so  different  that 
it  is  quite  probable  that  there  will  always 
be  different  designs  of  motor  mounting 
and  connection  to  driving  wheels,  in  order 
to  economically  and  efficiently  meet  these 
different  conditions  In  much  the  same 
manner  as  is  now  the  practice  in  steam 
locomotive  design. 

The  number  of  motors  Installed  on  elec- 
tric locomotives  is  variable,  depending  on 
the  allowable  weight  per  driving  axle,  de- 
sign of  mechanical  drive  employed  be- 
tween the  motors  and  the  driving  axles, 
the  mounting  of  the  motors,  and  the  total 
tractive  power  of  the  locomotive  desired. 
On  locomotives  in  which  the  motors 
are  mounted  on  the  frame  and  geared  to 
the  axles  or  where  the  motors  are  mounted 
directly  on  the  axles,  the  limitations  of 
space  between  wheels  determines  the  maxi- 
mum output  of  each  motor  so  that  four 
or  more  motors  are  usually  required  to 
obtain  the  desired  tractive  power.  Where 
the  motors  are  mounted  on  the  locomotive 
frame  above  the  axles,  and  side-rods  or 
gears  are  used  in  connection  with  auxiliary 
shafts  to  transmit  the  tractive  forces,  the 
motors  may  be  of  larger  size  and  capacity 
than  where  mounted  between  W'heels,  so 
that  two  motors  may  be  sufficient  to  give 
the  desired  tractive  power. 

Electric  locomotives  may  be  classified  in 
several  ways:  according  to  their  current 
supply,  into  direct  current,  single-phase  or 
three-phase;  according  to  their  drive,  into 
gearless,  geared,  or  side-rod;  according  to 
their  service,  into  passenger,  freight  and 
switching,  industrial  service,  and  mining 


service.  The  principal  subdivisions  as  to 
service  are  treated  below. 

LOCOMOTIVES.  ELECTRIC.  INDUS- 
TRIAL.—Locomotives  designed  for  use 
around  industrial  works  are  of  various 
types  depending  on  the  character  of  the 
work  they  are  to  perform.  If  this  is  switch- 
ing of  standard  railroad  cars,  the  locomo- 
tives correspond  to  the  railroad  switching 
type  listed  above.  If  used  for  hauling  work 
cars  from  one  part  of  the  plant  to  anothei\ 
they  are  often  of  the  narrow'-gage  type  and 
resemble  more  closely  the  types  used  for 
mine  service  (see  below);  like  mine  loco- 
motives they  are  equipped  either  with  over- 
head trolley  or  storage  batteries.  If  the 
hauling  is  done  without  tracks,  the  loco- 
motive is  usually  called  a tractor  (see 
Tractors,  electric). 

Manufacturers: 

Atlas  Car  & Mfg.  Co.,  The,  Cleveland, 
Ohio.  j , 

Baker  R & L Co..  Cleveland,  Ohio. 
i4BRL,f  i 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton.  Ont., 
Can.  ••Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady N.  Y.  G-E  Industrial  locomotives 
are  of  the  single  or  double  truck  type 
with  one  motor  mounted  on  each  axle 
and  vary  In  weight  from  4 to  50  tons 
or  more,  for  gauges  varying  from  18 
in.  up  to  56%  in.  Storage  battery  lo- 
comotive motor  equipments  are  de- 
signed to  operate  from  85,  170  or  200 
volts.  Equipments  for  the  trolley  and 
third  rail  type  are  designed  for  opera- 
tion from  250,  500  and  600-volt.  d-c. 
circuits.  Units  in  service  in  various 
industries  are  illustrated  in  Bulletin 
44251.  The  electric  locomotive  is  ad- 
mirably adapted  to  fulfill  transporta- 
tion requirements  of  all  industries, 
having  many  advantages  over  other 
methods,  as  steam  locomotives,  ani- 
mal haulage  and  hand  trucks.  The 
inter-factory  haulage  of  large  manu- 
facturing plants  that  consist  of  build- 
ings scattered  over  considerable  areas, 
can  be  most  satisfactorily  and  eco- 
nomically handled  by  small  electric  lo- 
comotives. Other  G-E  contributions 
to  modern  material  handling  methods 
are  portrayed  on  page  1210. — Adv. 

Goodman  Mfg.  Co.,  Halsted  St.  and  48th 
PI.,  Chicago,  111.  “Goodman.” 

Hunt  Co.,  Inc.,  C.  W..  1580  Richmond 
Terrace,  West  New  Brighton,  N.  Y. 

Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St., 
Columbus.  Ohio. 

McGuire-Cummings  Mfg.  Co.,  Ill  W. 
Monroe  St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

LOCOMOTIVES,  ELECTRIC,  MINING, 
GATHERING.— Gathering  locomotives  are 
designed  especially  for  collecting  loaded 
cars  from  the  faces  of  rooms  and  entries 
and  hauling  them  to  a parting  where  the 
main  haulage  locomotives  can  pick  them 
□p.  They  are  used  in  rooms  that  are  be- 
ing worked  temporarily,  where  it  would  be 
uneconomical  to  install  a trolley  wire. 
Trolley  construction  is  also  difficult  be- 
cause of  the  low  headroom,  lack  of  ade- 
quate support  and  presence  of  moisture. 
There  are  two  types  of  gathering  locomo- 
tives which  are  used  to  overcome  this  diffi- 
culty, the  conductor-cable-reel  and  the 
traction- reel  locomotives.  The  conductor- 
cable-reel  locomotive  runs  into  rooms  on 
temporary  steel  or  wooden  rails.  It  carries 
a reel  on  which  is  wound  flexible  Insulated 
cable,  one  end  being  connected  to  the  loco- 
motive circuits  and  the  other  end  attached 
temporarily  to  the  trolley  in  the  main  haul- 
age way.  Single-conductor  cable  is  used 
where  the  track  is  constructed  to  give  a 
return  circuit,  otherwise  double-conductor 
cable  is  necessary.  The  reel  is  usually 
driven  by  a separate  motor,  so  as  to  be  In- 
dependent of  the  wheels.  Traction-reel 
locomotives  have  a motor-driven  reel  on 
which  a steel  cable  is  wound.  They  are 
used  where  the  headroom  is  not  sufficient 
for  the  locomotive  to  enter  or  where  the 
track  will  only  support  the  loaded  cars. 
The  locomotive  stays  on  the  cross-entry 
track  with  the  brakes  set,  and  the  cable 
Is  hooked  to  a loaded  car.  which  is  drawn 
out  when  the  reel  motor  operates.  This 
type  of  gathering  locomotive  is  also  used 
with  storage-battery  locomotives. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,^  Hamilton,  Ont., 
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GENERAL  ELECTRIC  CO..  Schenec 
tady,  N.  Y.  The  latest  G-E  gathering 
locomotive  embodies  several  improve- 
ments over  types  formerly  in  use. 
Braking  is  done  electrically  from  a 
controller  which  has  a three- position 
indicator  and  can  be  set  forward,  brak- 
ing and  reverse.  Semi-elliptic  leaf 
type  springs  with  an  equalizing  bar 
transmit  any  change  in  wheel  load, 
making  an  equal  distribution  of  weight 
on  drivers  over  uneven  tracks  and  re- 
duce derailment  troubles.  The  tires 
are  demountable  and  the  cable  reel 
follows  an  improved  design.  (Bulletin 
64200.)  General  information  on  G-E 
service  to  coal  mines  on  page  1212. — 
Adv. 

Goodman  Mfg.  Co.,  Halsted  St.  and  48th 
PI.,  Chicago,  111.  “Goodman.” 

JefTrey  Mfg.  Co.,  1st  Ave.  and  4th  St.. 
Columbus,  Ohio.  “Armorplate.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

LOCOMOTIVES,  ELECTRIC,  MINING, 
STORAGE- BATTERY.— The  use  of  stor- 
age-battery locomotives  for  mining  service 
has  been  increasing,  especially  for  the 
gathering  locomotives.  Their  use  is  most 
advantageous  in  mines  where  trolley  con- 
struction is  very  difficult,  or  where  the 
presence  of  excess  moisture  would  give 
very  high  leakage  of  current.  Recent  im- 
provements in  the  batteries  have  made 
them  sufficiently  rugged  for  the  rough  serv- 
ice. Both  the  lead  cells  and  Edison  cells 
have  been  used  successfully.  The  general 
construction  features  for  this  type  of  loco- 
motive are  about  the  same  as  the  trolley 
type,  except  that  special  provision  is  made 
for  carrying  the  battery.  They  have  an 
efficiency  of  about  60  to  66%  between  the 
battery  and  locomotive  wheels. 

Battery  charging  is  provided  for  by  hav- 
ing charging  panels  at  convenient  points  in 
the  haulage  way.  Where  It  is  possible  to 
charge  the  battery  during  noon  hour,  or 
where  other  short-time  intermediate  boost- 
ing charging  can  be  accomplished,  the 
capacity  and  thus  the  size  of  the  battery 
can  be  reduced. 

Manufacturers: 

Atlas  9£r  & Mf«-  Co.,  1289  Marquette 
Rd.,  Cleveland,  Ohio. 

Automatic  Transportation  Co.,  2933  Main 
St.,  Buffalo.  N.  Y.  "Automatic.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Out.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 

Cal  “''w’estfng'house.'"  Hamllton’  Ont.. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  storage  battery  loco- 
motives were  among  the  first  in  this 
neld  and  their  success  for  gathering 
and  haulage  has  proved  their  correct- 
ness in  design  and  principle.  Their 
use  is  advocated  wherever  the  haulage 
conditions  are  favorable.  Made  in  sev- 
eral sizes  and  equipped  to  suit  par- 
Ucular  requirements.  G-E  engineers 
will  gladly  advise  In  the  selection  of 
this  type  of  locomotive,  kind  of  battery, 
etc.  See  page  1212.  This  companv  is 
prepared  to  furnish  also  complete 
equipment  for  battery  charging.  Motor 
generator  sets  and  panels  for  this  serv- 
ice sre  described  in  Booklet  Y-1364. 
Combined  trolley  and  storage  battery 
locomotives  are  also  available,  which 
J>aLtery  when  operating 
from  trolley  and  the  change  from  trol- 
,y  *1?  b«tter>:  operation  i8  made  sim- 
ply  by  throwing  a switch.— Adv 

S?"  .£als‘ed  st-  a"d  48th 
rl.,  Chicago,  111.  Goodman.” 

Hunt  Co.,  Inc..  C W..  1580  Richmond 
Terrace.  West  New  Brighton,  N.  Y. 

Ironton  Engine  Co.,  The.  Ironton,  Ohio. 
Ironton.” 

Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St.. 
Columbus,  Ohio.  “Armorplate.” 

str/a»e , Battery  locomotive  Co.. 
J&29  S:  Kingshighway.  St.  Louis,  Mo 
“Mancha’s  Electric  Mule.” 

works,  730  S.  Main  St.. 
Wilkes-Barre.  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  OSee  display 
adv.,  pages  1395-1402.) 

ELECTRIC,  MINING, 
TROLLEY, — Mining  locomotives  are  almost 
always  of  the  d-c.  type,  designed  to  oper- 
ate on  250  or  500-volt  circuits.  The  serv- 
ice is  somewhat  similar  to  Industrial 
switching  service  and  the  equipment  is 
selected  for  using  the  same  general  meth- 
ods. The  series  type  of  motor  is  invari- 
ably used,  as  it  has  very  good  speed-torque 
characteristics.  The  weight  of  the  loco- 
motives varies  from  3 to  30  tons,  the  larger 
sizes  generally  being  made  in  tandem  form 


or  as  two  locomotives,  each  having  two 
motors.  Three-motor  locomotives  are  made 
in  a single  unit  and  are  used  on  some  heavy 
work,  but  the  largest  percentage  of  loco- 
motives have  only  two  motors.  Commutat- 
ing-pole motors  are  generally  used  as  they 
increase  the  commutator  and  brush  life. 
The  motor  flames  are  of  cast  steel  and  are 
split  approximately  horizontally  so  as  to 
make  the  motor  accessible  for  inspection 
and  repairs.  The  motor  is  suspended  from 
the  lower  part  of  the  general  frame  so  that 
the  locomotives  are  generally  but  little 
higher  than  the  wheel  diameter.  Cast  iron 
wheels  with  chilled  treads  or  with  steel 
tires,  and  akles  of  high-grade  forged  steel 
are  used. 

The  trolley  arm  is  sometimes  made  of 
two  members  which  gives  the  desired 
height  with  a very  short  pole  that  may 
be  turned  around  in  a very  narrow  space. 
Trolley-line  constructions  is  generally  diffi- 
cult because  of  the  lack  of  adequate  sup- 
port. Gathering  locomotives,  which  see, 
are  often  used,  therefore,  in  places  other 
than  the  main  haulage  way. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company’s  experience 
in  mine  locomotive  manufacture  dates 
back  thirty  years.  The  G-E  mine  loco- 
motives of  the  earliest  types,  still  in 
active  service,  prove  that  the  severe 
conditions  of  mine  work  have  been  met. 
The  2-motor  locomotive  is  considered 
standard  and  is  made  with  either  in- 
side or  outside  frame.  Exceptionally 
strong  and  efficient  brakes  are  a G-E 
feature.  The  motors  used  are  of  the 
latest  type,  designed  for  overloads  and 
severe  service,  built  with  ball  bearings 
and  suspended  from  the  axle  with 
springs.  Detailed  information  on  this 
line  will  be  supplied  from  G-E  Sales 
Offices  listed  on  page  1223.  See  Loco- 
motives, electric,  mining,  gathering, 
and  Locomotives,  electric,  mining, 
storage  battery,  for  general  informa- 
tion on  these  types. — Adv. 

Goodman  Mfg.  Co.,  Ilalsted  St.  and  48th 
PI.,  Chicago,  111.  “Goodman.”  , 

Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St., 
Columbus,  Ohio.  “Armorplate.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

LOCOMOTIVES,  ELECTRIC,  FOR  RAIL- 
ROAD PASSENGER  AND  FREIGHT- 
SERVICE. — Electric  passenger  locomotives 
for  trunk-line  railroad  service  must  have 
sufficient  weight  on  the  driving  wheels  and 
tractive  power  so  that  heavy  trains  up  to 
1200  tons  in  weight  may  be  accelerated  and 
hauled  at  high  speeds  up  to  65  miles  per 
hour  on  the  level  and,  when  operated  on 
mountain  divisions  with  somewhat  lighter 
trains,  at  25  miles  per  hour  on  2%  grades. 
These  requirements  call  for  a locomotive 
capable  of  exerting  high  continuous  tractive 
effort  over  a wide  range  of  speeds.  Essen- 
tial features  of  passenger  locomotives  are 
guiding  trucks  at  each  end  to  ease  the  en- 
trance into  curves,  thus  providing  good  rid- 
ing qualities  and  relieving  the  track  struc- 
ture of  excessive  stresses. 

Electric  freight  locomotives,  which  start 
and  haul  heavy  trailing  loads,  up  to  4000 
tons  or  more,  at  speeds  up  to  30  miles  per 
hour  on  level  or  low  grades  and  on  moun- 
tain divisions  at  15  to  18  miles  per  hour 
on  grades  up  to  2%,  require  great  weight 
on  driving  wheels  and  motors  capable  of 
exerting  continuously  very  large  tractive 
efforts.  Guiding  trucks  are  desirable  on 
freight  locomotives  that  are  operated  at 
25  miles  per  hour  or  over,  for  the  same 
reasons  as  set  forth  in  connection  with 
passenger  locomotives.  For  application 
and  advantages  see  Railroad  electrification. 

Manufacturers: 


ice  for  which  it  is  intended.  The 
largest  type  for  heavy  freight  service 
built  by  this  company  is  a 280- ton  lo- 
comotive. A 265-ton,  3000-volt  gearless 
passenger  locomotive  is  described  in 
Bulletins  44102  and  X497.  Bulletin 
4870A  describes  a 100-ton  unit  for  pas- 
senger and  freight  service,  and  a 50- 
ton  for  inter  urban  roads  is  described 
in  Bulletin  44101.  See  page  1206  for 
further  reference  to  G-E  service  in 
electric  transportation. — Adv. 


JU/UUV>  A OC  iUP  U, 

CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 


LOCOMOTIVES.  ELECTRIC,  FOR  RAIL- 
ROAD SWITCHING. — Electric  switching 
locomotives  for  railroad  service  are  char- 
acterized by  sufficient  weight  on  driving 
wheels  and  motor  capacity  to  develop  high 
continuous  tractive  power  at  relatively  low 
speeds,  up  to  about  15  miles  per  hour,  and 
must  be  capable  of  withstanding  the  heavy 
buffing  and  pulling  shocks  incident  to 
switching  service.  Switching  locomotives, 
operating  at  comparatively  low  speeds,  do 
not  require  guiding  trucks  in  the  running 
gears,  and  are  usually  built  with  all  wheels 
as  drivers.  This  enables  the  development 
of  the  rated  tractive  force  with  minimum 
total  weight  of  locomotive.  The  cabs  of 
switching  locomotives  are  usually  of  the 
“steeple”  type  to  permit  the  engineman 
a good  view  of  the  track  when  operating 
in  either  direction  without  changing  his 
seat. 


Manufacturers: 


Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  *Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A standard  type  of  loco- 
motive has  been  designed  to  meet  serv- 
ice conditions  where  trains  of  medium 
weight  are  to  be  hauled  over  tracks 
which  do  not  include  excessive  grades. 
While  the  standard  unit  is  known  as 
the  25 -ton  type,  its  weight  may  vary 
between  22  and  45  tons.  In  general, 
the  equipment  comprises  four  40  to  75 
hp.  motors  with  type  M or  K control. 
Where  two  locomotives  are  to  be  oper- 
ated together,  multiple  unit  cable 
couplers  are  supplied.  However,  vari- 
ous motor  equipments  and  designs  can 
be  furnished,  the  capacity,  type,  and 
characteristics  of  which  will  depend 
entirely  upon  the  conditions  of  service. 
(Bulletin  44250.)  See  adv.  pages  1203- 
1223. — Adv. 


PI.,  Chicago.  111.  Goodman.” 
WTESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 


electric,  toy  and 

MINIATURE. — Toy  electric  locomotives  are 
commonly  made  in  miniature  imitation  of 
the  various  electric  locomotives  or  the 
standard  steam  types.  They  are  equipped 
with  universal  motors  for  operation  on 
either  direct  or  alternating  current  and 
usually  operate  at  a low  voltage,  either 
from  batteries  or  a toy  transformer  con- 
nected to  the  regular  lighting  circuit.  They 
are  used  in  connection  with  the  several 
types  of  toy  electric  railways  that  are  so 
popular.  Other  miniature  locomotives  simi- 
lar to  the  usual  toy  types,  but  generally 
a little  larger  and  more  expensively  finished 
are  used  for  advertising  as  a moving  at- 
traction for  window  displays  In  electric 
shops  and  other  stores.  They  are  verv 
effective  in  attracting  attention  of  grown- 
ups  as  well  as  children. 


Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave.. 
Chicago,  111. 

Ives  Mfg.  Co.,  Bridgeport,  Conn. 

Lionel  Corp.,  The.  48-52  E.  21st  St.,  New 
York,  N.  Y.  “Lionel.” 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Today  the  steam  locomo- 
tive is  outclassed  in  power,  flexibility, 
reliability,  ease  of  control,  economy, 
comfort  to  the  passengers  and  in  sub- 
stantially every  feature,  by  the  electric 
locomotive.  Although  the  electric  lo- 
comotives manufactured  by  the  Gen- 
eral Electric  Company  all  follow  cer- 
tain well  established  principles  of  con- 
struction, no  one  type  can  be  called 
standard  as  each  must  be  designed  to 
meet  the  needs  of  the  particular  serv- 


LOCUST PIN  CO.,  INC.,  THE.— Front 
Royal,  Va.  Manufacturer  of  insulator  pins, 
brackets  and  pole  steps.  President,  I.  K. 
Gruver;  secretary,  C.  A.  Kidd;  treasurer 
and  general  manager,  B.  J.  Hillidge. 

LOEFFELHOLZ  CO.— 170-182  Clinton  St.. 
Milwaukee,  Wis.  Manufacturer  of  brass, 
bronze  and  aluminum  castings,  trailer  and 
train  connectors,  valves,  etc.  President, 
John  W.  Suetterle;  vice-president,  L.  Rob- 
erts Taylor;  secretary,  John  J.  Miller. 

LOETSCHER-RYAN  MFG.  CO.— Rock 
Island,  111.  Manufacturer  of  electric  heat- 
ing devices. 

LOGARITHMIC  DECREMENT.— The  log- 
arithmic decrement  of  an  oscillating  wave 
or  of  an  oscillating  galvanometer  needle 
is  the  natural  logarithm  of  the  ratio  of 
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two  successive  maxima  in  the  same  direc- 
tion. It  is  of  much  importance  in  radio 
work.  Also  see  Decrement,  logarithmic. 

LO-GLO. — Trade  name  for  electric  egg 
testers,  incubators  and  brooders  manufac- 
tured by  the  Lo-Glo  Electric  Incubator 
Co.,  76  Greenwich  St,  New  York,  N.  Y. 

LO-GLO  ELECTRIC  INCUBATOR  CO.( 
INC.— 76  Greenwich  St.,  New  York,  N.  Y. 
Manufacturer  of  electric  incubators,  brood- 
ers and  egg  testers.  President,  F.  H.  Saw- 
yer; treasurer,  H.  B.  Smith;  secretary. 
Henry  Ware  Jones. 

LOGS,  ELECTRICALLY  ILLUMINATED 
AND  HEATED. — Heating  equipment  de- 
signed to  be  set  in  fireplaces  and  provided 
with  luminous  electrical  heating  elements 
in  the  form  of  incandescent  bulbs  or  open 
wire-wound  coils.  They  are  butlt  quite 
similar  to  gas  logs  but  are  made  to  appear 
to  glow  rather  than  burn  with  a flame. 
Besides  those  used  in  the  fireplace  there 
are  portable  types  built  to  imitate  a small 
fireplace  in  appearance;  for  the  latter  see 
Fireplaces,  electric. 

Manufacturers: 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  Cal.  “Ma- 
jestic." 

STRAIT  & RICHARDS.  INC.,  Fabyan 
Place,  Newark,  N.  J.  The  electric  “Glo- 
log"  is  an  indestructible  electric  log  in 
which  the  heating  element  consists  of 
resistance  coils.  These  coils,  which  are 
made  of  the  best  resistance  wire,  are 
artfully  hidden  in  the  crevices  of  the 
bark  so  as  to  be  hardly  visible  until  the 
current  is  turned  on.  Then  they  glow 
with  a cheerful  radiance  and  at  the 
same  time  give  off  powerful  and  far 
reaching  heat  rays.  The  log  is  20  ins. 
long  and  consumes  2000  watts  (other 


The  “Glolog" 


sizes  to  order).  It  operates  on  either 
a-c.  or  d-c.  It  is  wired  to  operate  on 
all  classes  of  circuits,  any  phase,  two 
or  three  wire.  It  is  not  a lamp  socket 
device.  At  least  No.  10  wire  circuits  are 
required.  The  log  is  made  of  hard- 
burned  Are  clay  with  the  color  fired  in. 
The  heating  element  may  be  easily  re- 
newed, although  this  is  seldom  neces- 
sary. It  is  safe,  dustless,  rugged  and 
odorless.  No  vent  or  flue  is  required. 
— Adv. 

Universal  Electric  Stage  Lighting  Co.. 
20  W.  50th  St.,  New  York.  N.  Y. 

LOGWAY. — Free  navigation  of  streams 
for  logging  purposes  is  provided  by  law  in 
some  states  making  it  necessary  to  provide 
a passage  for  logs  over  or  through  a water- 
power or  other  dam.  In  order  that  the 
water  used  shall  not  be  excessive,  they  are 
usually  made  very  narrow  and  booms  are 
provided  to  guide  the  logs  into  the  logway. 
A very  gradual  incline  is  provided  and 
the  amount  of  water  flowing  is  usually 
regulated  when  the  sluice  is  not  being  used. 

LO-LITE. — Trade  name  for  low-voltage 
transformers  manufactured  by  the  Bertrand 
F.  Miller  Co.,  High  and  Canal  Sts.,  Tren- 
ton, N.  J.  (Exclusive  distributor.  Betts  & 
Betts  Corp.,  511  W.  42nd  St.,  New  York, 
N.  Y.) 

LOMBARD,  WHITE  CO.— 38  Harlow  St., 
Worcester,  Mass.  Manufacturer  of  electric 
washing  machines.  President,  W.  P. 
White;  treasurer,  J.  P.  Ashey. 

LONERGAN  CO.,  J.  E.— 211-215  Race  St., 
Philadelphia,  Pa.  Manufacturer  of  boiler, 
steam  and  gas  engine  specialties.  Presi- 
dent, J.  E.  Lonergan ; vice-president,  Wil- 
liam E.  Lonergan;  secretary,  A.  St.  C. 
Tomes;  treasurer,  W.  E.  Crofton. 

LONG-BELL  LUMBER  CO.— Kansas 
City,  Mo.  Manufacturer  of  treated  and 
untreated  wood  blocks,  poles,  ties  and  lum- 
ber. Established,  1875.  President.  R.  A. 
Long;  vice-presidents;  F.  J,  Bannister,  M. 
B.  Nelson,  J.  H.  Foresman  and  J.  D.  Ten- 
nant; secretary,  R.  T.  Dempsey;  treasurer, 
F.  J.  Bannister;  sales  manager,  M.  B. 
Nelson.  Main  office,  R.  A.  Long  Bldg., 
Kansas  City,  Mo.  Branch  offices,  New 
York  City;  Memphis,  Tenn.;  Amarillo,  Tex.; 
Dallas,  Tex.;  Detroit,  Mich.;  Cleveland, 
Ohio;  Indianapolis,  Ind.;  Chicago,  111.;  St. 


Louis,  Mo.;  Wichita.  Kans. ; Houston,  Tex. 
Mills,  Arkansas,  Louisiana,  Mississippi, 
Texas,  California. 

LONG  DISTANCE. — Trade  name  for 
spark  plugs  manufactured  by  the  Long 
Distance  Spark  Plug  Co.,  Birmingham,  Ala. 

LONG  DISTANCE  SPARK  PLUG  CO.— 
Birmingham,  Ala.  Manufacturer  of  spark 
plugs  and  automobile  locks.  President, 
Raymond  M.  Jones;  vice-president,  Z.  L. 
Nabers;  secretary  and  treasurer,  George 
T.  Stafford. 

LONG  DISTANCE  TELEPHONE.— A 

term  applied  to  toll  telephone  systems  for 
communicating  between  points  a long  dis- 
tance apart.  The  switchboard  equipment 
for  such  service  is  different  from  that  used 
for  ordinary  conversation. 

LONG-HENKEL  MFG.  CO.— S.  W.  Cor. 
3rd  and  Buttonwood  Sts.,  Reading,  Pa. 
Manufacturer  of  automatic  chucking  ma- 
chines. Business  established  1918.  Presi- 
dent, William  F.  Henkel;  vice-president, 
Clayton  L.  Hafer;  secretary,  Albert  J. 
Wagner;  treasurer  and  general  manager, 
Cleve.  E.  Long. 

LONG  SAUT. — Trade  name  for  cable 
clamps  manufactured  by  the  Diamond  Ex- 
pansion Bolt  Co.,  90  West  St.,  New  York, 

LONG-SHUNT  CONN ECTION.— A com- 
ound wound  d-c.  motor  or  generator  may 

e connected  long  shunt  by  connecting  the 
shunt  field  winding  to  the  machine  ter- 
minals. This  places  the  shunt  field  in 
shunt  around  the  armature  and  series  field 
combined,  whether  the  latter  Is  all  on  one 
side  of  the  machine  or  half  connected  on 
the  positive  and  half  on  the  negative  side. 

’ In  a short-shunt  machine  the  shunt  field  is 
connected  across  the  armature  only. 

LOOKOUT  BOILER  & MFG.  CO.— Chat- 
tanooga, Tenn.  Manufacturer  of  boilers 
and  structural  steel  for  outdoor  substations, 
etc. 

LOOM  CLAMPS. — See  Clamps,  loom. 

LOOM,  CONDUIT.— See  Tubing,  flexible 
fabric  or  nonmetallic  conduit. 

LOOM  FLEX. — Trade  name  for  nonmetal- 
lic tubing  manufactured  by  the  American 
Circular  Loom  Co..  90  West  St.,  New  York. 
N.  Y. 

LOOP,  RADIO. — See  Antenna,  radio. 

LOOPS,  FIXTURE.— See  Fixture  fittings 
and  parts. 

LOOPS,  METER,  FOR  PANELBOARDS. 

— Often  In  connection  with  panelboards  it 
is  desirable  to  insert  a watt-hour  meter  in 
the  main  circuit  to  determine  the  consump- 
tion of  the  tenant  or  section  of  a building 
supplied  by  that  panelboard.  With  the  or- 
dinary panelboard  this  cannot  be  done  as 
the  main  switch  terminals  connect  directly 
to  the  branch  circuit  switches  through 
copper  busDars  and  taps.  A meter  loop 
may  be  put  on  the  paenlboard  in  these 
cases  and  the  copper  straps  from  the  main 
switch  terminals  then  connect  to  an  auxili- 
ary set  of  terminals  to  which  the  “line” 
Bide  of  the  meter  is  connected.  The  vydres 
running  from  the  “load"  side  of  the  meter 
then  connect  to  another  pair  of  terminals 
which  have  strap  connections  to  the  bus- 
bars of  the  panelboard.  Meter  loops  may 
be  applied  to  practically  all  standard  forms 
of  panelboards. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI.,  St.  Louis.  Mo.  “FA." 
(See  display  adv..  pages  1262-1265.) 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th  St.,  Long  Island 
City’.  N.  Y. 

LOOSE  TWIST.— Trade  name  for  light- 
ning conducting  cable  manufactured  by  the 
George  E.  Thompson  Lightning  Rod  Co., 
Inc.,  Owatonna,  Minn. 

LOPULCO. — Trade  name  for  pulverized 
fuel  equipment  manufactured  by  the  Com- 
bustion Engineering  Corp.,  11  Broadway, 
New  York,  N.  Y. 

LORD  &,  CO.,  LEE  H.— Box  693.  Peoria. 
111.  Producer  of  crossarms,  ties,  poles,  etc. 
Business  established  1896. 

LORECA. — Trade  name  for  reel  cable  for 
mine  locomotives,  arc  welding  outfits  and 
wherever  cables  are  subjected  to  hard 
usage,  made  by  the  Hazard  Mfg.  Co.,  81 
E.  Ross  St.,  Wfilkes-Barre,  Pa. 

LOR  I CATE  D. — Trade  name  for  interior 
rigid  metallic  conduit,  conduit  couplings, 
nipples,  elbows,  etc.,  manufactured  by  the 
Garland  Mfg.  Co.,  West  Pittsburgh,  Pa. 

LOOSE  COUPLER,  RADIO.— See  Coup- 
lers, loose,  radio. 

LOS  ANGELES  PRESSED  BRICK  CO.— 

Frost  Bldg.,  Los  Angeles,  Cal.  Manufac- 
turer of  fire  brick.  Factories,  Los  Angeles, 
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Alberhill  and  Santa  Monica,  Cal.  F.  A. 
Harrison,  general  manager. 

LOSSES.  MACHINE. — The  energy  losses 
in  a machine  which  appear  in  the  form  of 
heat  and  cause  a temperature  rise  within 
the  machine.  They  are  of  three  general 
classes;  viz.:  (1)  friction  of  bearings, 
brushes  and  air;  (2)  iron  losses  due  to 
hysteresis  and  eddy  currents  and  (3)  cop- 
per losses  due  to  current  through  the  re- 
sistance of  the  windings.  Also  see  Hys- 
teresis loss;  Eddy  current  loss;  Copper  loss. 

LO-TEST. — Trade  name  for  linemen’s 
rubber  gloves  manufactured  by  the  Wilson 
Rubber  Co.,  1216  Garfield  Ave.,  S.  W.,  Can- 
ton, Ohio. 

LOUD  SPEAKING  TELEPHONE.— A 

telephone  which  may  be  heard  at  consider- 
able distance  from  the  receiver.  These 
telephones  have  a lower  resistance  and 
usually  operate  on  a higher  voltage  than 
ordinary  telephones.  See  Telephones,  loud 
speaking,  for  further  details  and  listings 
of  manufacturers. 

LOUGH  BROS.— 90  West  St.,  New  York, 
N.  Y.  Manufacturers  of  brass,  bronze, 
aluminum  and  die  castings. 

LOUISIANA  ELECTRICAL  CONTRACT- 
ORS' ASSOCIATION.— Secretary,  I.  G. 
Marks,  323  Chartes  St.,  New  Orleans,  La. 

LOUISIANA  METAL  CABINET  WORKS. 
— 1019  Bienville  St.,  New  Orleans,  La. 
Manufacturer  of  sheet  steel  cabinets, 
switchboards,  panelboards,  cutout  boxes, 
signs,  etc.  Business  established  1916. 
General  manager,  R.  J.  Holzer. 

LOUISVILLE  ELECTRIC  MFG.  CO., 
INC. — 31st  and  Magazine  Sts.,  Louisville, 
Ky.  Manufacturer  of  motors,  generators 
and  portable  electric  tools.  Business  es- 
tablished 1920.  President,  Charels  E.  Wil- 
ley; vice-president,  James  F.  Willey. 

LOUISVILLE  MACHINE  MFG.  CO., 
THE. — Louisville,  Ohio.  Manufacturer  of 
electric  coffee  mills  and  meat  choppers. 
Business  established  1904.  President,  A. 
L.  Keim;  vice-president,  treasurer  and 
general  manager,  Paul  F.  Loichot;  secre- 
tary and  sales  manager,  A.  Rodgers.  Main 
office  and  factory,  Louisville,  Ohio.  Branch 
office,  11  E.  125  SC,  New  York,  N.  Y. 

LOVE. — Trade  name  for  electric  auto- 
mobile heaters  manufactured  by  the  Subur- 
ban Lighting  Co.,  Toledo,  Ohio. 

LOVEJOY  AUTOMATIC  DOOR  OPENER 

CO. — Laramie,  Wyo.  Manufacturer  of  elec- 
trically operated  door  openers.  Business 
established  1919.  President  and  general 
manager,  E.  F.  Lovejoy;  vice-president. 
Nellie  Lovejoy;  secretary  and  treasurer,  ,C. 
D.  Spalding. 

LOVELL  A.  CO.,  F.  H.— Arlington,  N.  J. 
Manufacturers  of  letter  boxes  and  conduit 
hangers. 

LOV  LITE. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Liberty  Lamp 
& Shade  Co.,  103  Court  St.,  Brooklyn,  N.  Y. 

LOWELL  INSULATED  WIRE  CO.— 171 
Lincoln  St.,  Lowell,  Mass.  Manufacturer  of 
insulated  wires.  Business  established  1903. 
President,  John  J.  Hogan;  vice-president. 
George  M.  Harrigan;  treasurer,  general 
manager  and  sales  manager,  Reuben  Duns- 
ford. 

LOWELL  WRENCH  CO.— Worcester, 
Mass.  Manufacturer  of  ratchet  wrenches, 
drills  and  die  stocks.  John  H.  Dodge,  gen- 
eral manager.*  Sales  representatives,  A. 
W.  Secor,  76  Fulton  St.,  New  York,  N.  Y.; 
F.  Somers  Peterson  Co.,  57  California  St., 
San  Francisco.  Cal.  * 

LOXODOGRAPH. — An  electrical  instru- 
ment used  to  record  the  course  of  a vessel 
at  sea,  which  combines  the  action  of  mag- 
netism and  photography  to  produce  the 
record. 

LOXON. — Trade  name  for  locking  lamp 
guard  manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  lnd. 

LSA. — Trade  name  for  ball  bearing  manu- 
factured by  the  Langhaar  Ball  Bearing  Co., 
Aurora.  Ind. 

LSCO. — Trade  name  for  commercial 
lighting  unit  manufactured  bv  the  Light- 
ing Studios  Co.,  220  W.  42nd  St..  New 
York,  N.  Y. 

LUBRICANTS,  COMMUTATOR.  — See 

Compounds,  commutator  lubricating. 

LUBRICANTS.  CONDUIT  FISHING.— 
See  Soapstone,  pulverized. 

LUBRICATE. — To  apply  a lubricant,  such 
as  oil,  grease  or  graphite,  so  as  to  make 
smooth  or  to  reduce  the  friction  between 
moving  parts  of  machinery.  , 

LUBRICATION.— Power-plant  lubrication 
embraces  all  lubrication  of  bearings  for 
moving  parts  of  engines,  turbines,  auxili- 
aries, generators,  motors,  shafting  and 
minor  mechanisms.  It  also  provides  for. the 
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distribution  and  treatment  of  the  lubricant. 
Restricted  feed  lubrication,  for  small  jour- 
nals and  minor  mechanisms  of  larger  ma- 
chines, is  accomplished  by  oil  cups,  which 
are  filled  from  time  to  time.  There  are 
many  modifications  of  this  type  of  lubri- 
cator. Ring  oilers,  rings  encircling  the 
Journal  and  dipping  In  an  oil  bath  or  reser- 
voir which  is  usually  included  within  the 
lower  bearing  casing,  are  employed  for 
small  high-speed  engines  and  many  types 
of  slow-speed  heavy  machines,  such  as 
compressors,  motor-generator  sets,  exciters, 
etc.  There  are  many  types  of  oil  well, 
siphon,  wick,  and  centrifugal  lubricators. 

For  the  large  machines,  such  as  tur- 
bines and  main  generators,  the  oil  is  com- 
monly fed  to  the  bearings  under  pressure, 
by  gravity  under  light  or  high  pressure. 
For  step  and  thrust  bearings  of  heavy  ma- 
chines high  pressure  is  required.  The  sup- 
ply may  be  separate  for  each  machine  or 
one  system  may  supply  many  machines. 
The  oil  is  circulated  through  the  bearings 
through  a filter  and  perhaps  a cooler  to  a 
storage  tank  of  up  to  several  hundred  gal- 
lons capacity.  Filtering  of  oil  is  important. 
It  assures  clean,  efficient  oil  and  increases 
the  life  of  the  lubricant  enormously.  Oil 
filters  may  be  individual  for  each  engine 
or  turbine  unit  or  may  be  centralized  for 
the  entire  plant.  Also  see  Lubricators;  Oil 
and  grease  cups;  Oil.  lubricating;  Oilers, 
engineers’,  dynamo  and  motor  tenders’; 
Oiling  devices;  Oiling  systems,  circulating 
or  continuous;  Oil  filters,  dehydrators  and 
purifiers. 

LUBRICATORS.  CYLINDER.— These  are 
devices  for  feeding  oil  into  an  engine  cylin- 
der against  the  steam  pressure.  There  are 
a number  of  types  used,  but  practically 
all  consist  essentially  of  a steam-tight  brass 
cup  with  a pipe  connection  and  valve.  The 
cup  is  attached  to  the  steam  chest  or  sup- 
ply pipe  below  the  throttle.  The  cup  Is 
filled  with  oil  and  the  valve  opened.  The 
full  steam  pressure  to  which  the  oil  is  sub- 
jected is  equal  to  the  cylinder  pressure 
and  the  lubricant  is  permitted  to  gravitate 
through  the  valve  into  the  cylinder.  Vari- 
ous modifications,  some  of  them  Involving 
hydrostatic  pressure  in  addition  to  the 
steam  pressure,  are  employed  in  these  de- 
vices. 

Manufacturers: 


Carle  ton  Co.,  The.  170  Summer  St.,  Bos- 
ton, Mass.  “Big  4.” 

Faul  Co..  William  J.,  133  Front  St.,  New 
York,  N.  Y. 

Greene,  Tweed  & Co.,  109  Duane  St., 
New  York,  N.  Y. 

' Griffiths  & Sons,  James  A.,  1315-17 

Button w'ood  St  . Philadelphia,  Pa. 

HIlls-McCanna  Co.,  2025  Elston  Ave.,  Chi- 
cago. 111. 

Keystone  Lubricating  Co.,  Philadelphia, 
Pa.  “Keystone.” 

Lunkenheimer  Co..  The.  Cincinnati,  Ohio. 
“Beacon”,  “Mars”.  “Paragon”,  “Pre- 
mier”, “Alpha”,  “Colonel”,  “Indepen- 
dent”, “Invincible”.  “Junior”,  “Major”, 
“Marvel”,  “Senior”,  “Universal”. 

Manzel  Brothers  Co.,  327  Babcock  St., 
Buffalo,  N.  Y.  “Manzel.” 

McAvity  & Sons.  Ltd.,  T.,  King  St.,  St. 
John,  N.  B..  Can. 

McCullough  Mfg.  Co.,  2632  Central  Ave., 
Minneapolis,  Minn. 

°h^9rease  Co-  The,  Loiflionville,  Ohio. 
“Ohio.” 


Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit,  Mich.  “Penberthy.” 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo,  N.  Y.  “Sherwood.” 
Swain  Lubricator  Co.,  443  W.  37th  St.. 
Chicago,  111.  “Swain.” 


Williams  Valve  Co..  The  D.  T.,  Cincin- 
nati. Ohio. 


LUBRICATORS,  FORCE-FEED.— These 
devices  consist  of  an  automatic  pump 
which  takes  oil  from  a reservoir  and 
forces  it  into  the  steam  supply  pipe.  The 
pump  is  directly  driven  from  the  engine. 
The  rate  of  feed  can  be  controlled  bv  ad- 
justing the  length  of  the  stroke  of  the 
pump  piston.  There  are  a number  of  such 
systems  operating  on  this  general  principle. 

Manufacturers:  ■ 

Detroit  Lubricator  Co.,  Trumbull,  Lin- 
coln. Marquette  and  Viaduct,  Detroit, 
Mich.  “Detroit.” 

Greene.  Tweed  & Co.,  109  Duane  St., 
New  York,  N.  Y.  “Multiplus”,  “Roches- 
ter.” 


Manzel  Brothers  Co.,  327  Babcock  St., 
Buffalo.  N.  Y.  “Manzel.” 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can. 

McCullough  Mfg.  Co.,  2632  Central  Ave., 
Minneapolis,  Minn. 

, Powell  Co.,  William,  Cincinnati,  Ohio. 

Richardson-Phenix  Co.,  124  Reservoir 
Ave.,  Milwaukee,  Wis. 

Vulcan  Engineering  Sales  Co.,  1765  Elston 
Ave.,  Chicago,  111.  “Hanna.” 

LUCAS. — Trade  name  for  track  frogs, 
crossings,  switches,  switch  stands,  etc., 
manufactured  by  the  Cleveland  Frog  & 
Crossing  Co.,  Cleveland,  Ohio. 

LUCERO. — Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co.,  Morristown,  N.  J. 

LUCEY  MFG.  CO.— New  York,  N.  Y. 
Manufacturer  of  turbogenerators  and  port- 
able lighting  and  power  plants.  Main  office, 
Woolworth  Bldg.,  New  York,  N.  Y.  Fac- 
tories, Houston,  Tex.,  and  Chattanooga, 
Tenn.  Branch  offices,  1515  E.  7th  St.,  Los 
Angeles.  Cal;  Kohl  Bldg.,  San  Francisco, 
Cal.;  Oliver  Bldg.,  Pittsburgh,  Pa.;  Mason 
Bldg.,  Houston,  Tex.;  Beaumont,  Tex.; 
Shreveport,  La. 

LUCKOW  PROCESS.— An  electrolytic 
method  for  the  production  of  a salt  at  the 
anode,  utilizing  an  electrolyte  of  an  alkali 
salt  and  an  anode  of  the  metal  of  which 
the  salt  is  to  be  produced.  The  cathodic 
alkali  reacts  with  the  salt  dissolved  at  the 
anode  to  form  hydroxide  of  the  anode 
metal,  the  hydroxide  being  removed,  washed 
and  dried.  Compounds  which  have  been 
produced  commercially  by  methods  of  this 
kind  are  white  lead,  cuprous  oxide,  chrome 
yellow,  and  lead  peroxide. 

LUCO. — Trade  name  for  bar  solder  manu- 
factured by  the  Thomas  F.  Lukens  Metal 
Co.,  238  N.  4th  St..  Pniladelphia,  Pa. 

LUDLUM  ELECTRIC  FURNACE  CORP. 

— Watervliet,  N.  Y.  Manufacturer  of  elec- 
tric furnaces.  President,  Edwin  Corning; 
secretary,  H.  E.  Batchelor.  Main  office 
and  factory,  Watervliet,  N.  Y.  Branch 
office,  1237  W.  Washington  St.,  Chicago, 
111. 

LUDLUM  STEEL  CO.— Watervliet.  N.  Y. 
Manufacturer  of  magnet,  electric  and  other 
steels.  Business  established  1854. 

LUFKIN  RULE  CO.,  THE.— Saginaw. 
Mich.  Manufacturer  of  measuring  tapes 
and  rules  for  electricians,  etc.  President 
and  general  manager,  Fred  Buck;  vice- 
president  and  treasurer,  Theodore  Huss; 
secretary,  H.  F.  Krauss.  Main  office, 
Saeinaw.  Mich.  Factories,  Saginaw.  Mich., 
and  Windsor,  Ont..  Can.  Branch  offices, 
106  Lafayette  St.,  New  York,  N.  Y. 

LUGS.  CABLE  AND  WIRE,  CAST  OR 
WROUGHT. — It  is  difficult  to  connect  a 
stranded  cable  or  large  solid  conductor 
directlv  to  a switch  or  machine  terminal 
or  busbar.  In  construction  practice  this 
is  always  done  by  fastening  a special  ter- 
minal  lug  to  the  end  of  the  cable  or  con- 
ductor. The  lug  is  a short  piece  of  copper 
or  bmss  with  one  end  in  the  form  of  a 
tbreadless  pipe  cap  or  socket,  which  gradu- 
ally tapers  down  to  a flattened  rectangular 
or  circular  section  at  the  other  end.  The 
flattened  end  is  drilled  for  slipping  over  a 
stud  or  bolt  to  which  it  Is  secured  by  a 
nut  or  pair  of  nuts.  The  cable  or  wire 
is  placed  in  the  pipe  end  or  socket  and  a 
soldered  Joint  made.  These  lugs  are  usu- 
ally cast,  but  sometimes  wrought  from 
heavy  tubing;  they  are  made  In  numerous 
sizes  and  shapes,  some  having  offsets  or 
making  angle  connections.  Thev  are  used 
for  making  connections  on  switchboards, 
transformers  and  large  machinery.  The 
similar  devices  used  on  smaller  wires  are 
called  wire  terminals;  for  these  see  Ter- 
minals, wire,  miscellaneous. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  and 
Montgomery  St.,  Jersev  City.  N.  J. 

Rprkoiew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Brvant  Electric  Co.,  The.  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Canadian  Drill  & Electric  Box  Co.,  1402 
Oueen  St..  E.,  Toronto.  Ont.,  Can.  “C. 
D.  & E.  B.” 


Hills-McCanna  Co.,  2025  Elston  Ave., 
Chicago,  111.  (Also  electrically  driven.) 
Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 
“Alpha”,  ’Invincible”,  “Marvel”,  “Uni- 
versal.” 

Madison-Kipp  Corp..  Waubesa  St.,  Madi- 
son, Wis.  “OIl-Kipps.” 


Converter  Sales  Co,  Inc.,  116  Market  St., 
Newark,  N.  J.  (“King”  for  motion- 
picture  lamp  house.) 

D & W FUSE  WORKS  OF  GENERAL 
ET/ECTRTC  CO..  Providence.  R.  I. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St.,  San  Francisco,  Cal.  “Demco.” 


Eby  'Mfg.  Co.,  H.  H.,  13th  and  Wallace 
Sts.  Philadelphia.  Pa.  “E  B.” 

ELECTRIC  POWER  EQUIPMENT 
CORP..  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia,  Pa.  “Elpeco.”  (See  dis- 
play adv.,  page  1261.) 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO..  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
adv.,  page  1260.) 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

.Ferranti  Meter  & Transformer  Mfg.  Co., 
Ltd.,  26  Noble  St.,  Toronto,  Ont.,  Can. 

Frankel  Connector  Co.,  Inc.,  Hudson  and 
Vestry  Sts.,  New  York,  N.  Y.  (Exclu- 
sive distributor,  Westinghouse  Electric 
& Mfg.  Co..  East  Pittsburgh,  Pa.) 

Large-Dall  Mfg.  Co.,  Inc.,  606  Cherry  St., 
Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,  Cleveland.  Ohio. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Michigan  Motor  Specialties  Co.,  44-50  Mt. 
Elliott  Ave.,  Detroit,  Mich.  “Becco.” 

Minnesota  Electric  Co.,  309  2nd  Ave., 
Minneapolis.  Minn. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

MULTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St..  Chicago,  111.  “Multi.” 

MUTUAL  ELECTRIC  & MACHINE 
Co.,  858  Fort  St.,  Wrest,  Detroit, 
Mich.  “Cold  flowed”  lugs.  Because  of 
their  method  of  formation,  these  lugs 
have  greater  mechanical  strength  than 


"Cold  Flowed  Lugs” 

the  tubular  type.  Their  flat  contact 
surface,  which  equals  a milled  surface, 
insures  perfect  contact,  and  thev  re- 
quire approximately  only  50*  of  the 
solder  necessary  with  other  lugs,  same 
capacity.  “Cold  flowed”  lugs  are  made 
in  three  sizes  only,  60,  100  and  200 
amps,  capacity.  We  also  manufacture 
a complete  line  of  tubular  lugs.  30- 
amps,  to  1050-amp.  capacities.  Inclusive. 
To  those  wiio  use  or  sell  any  quantity 
of  lugs,  we  recommend  our  lug  assort- 
ment cabinet.  There  are  ten  compart- 
ments. each  containing  a quantity  of 
lugs  of  one  of  the  different  sizes.  This 


Lug  Assortment  Cabinet 


cabinet  is  a wonderful  convenience  pro- 
viding the  means  of  keeping  all  lugs  in 
one  container,  showing  at  a glance 
which  sizes  are  running  low  and  en- 
abling one  to  select  In  a moment  just 
the  lug  or  lugs  wanted.  As  a time 
saver  it  will  soon  pay  for  Itself.  Also 
see  display  adv.  page  1285. — Adv. 

PATTON-MAC  GUYER  CO.,  Providence, 
R.  I.  We  manufacture  a complete  line 
of  standard  and  special  cable  lugs  and 
terminals.  Correct  design,  smooth  con- 
tact surfaces  and  ample  copper  capac- 
ity insures  maximum  conductivity. 
Descriptive  bulletin  upon  request. — 
Adv. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win. Pa.  “Penn.” 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PI.. 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave.. 
Naugatuck,  Conn. 

Rome  Mfg.  Co.,  Rome,  N.  Y.  “Rome.” 
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SHERMAN  MFG.  CO.,  H.  B.,  Battle 
Creek,  Mich.  “Sherman.”  (See  dis- 
play adv.,  page  1323.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore.”  - 
Stevens  Tank  & Tower  Co.,  9-23  Center 
St..  Auburn,  Me.  “DIrigo.” 
TRUMBULL  ELECTRIC  MFO.  CO., 
THE.  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.,  pages  1282-1283.) 
TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO.,  The,  Bantam,  Conn.  Catalogs 
copper  terminal  lugs  of  all  standard 


T.  V.  Copper  Terminal  Lug 

styles  in  capacities  from  30  to  5000 
amp. — Adv. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

Worcester  Electric  & Mfg.  Co.,  Worces- 
ter, Mass. 

LUKENS  METAL  CO.,  THOMAS  F.— 
238  N.  4th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  solder  and  babbitt  metal  for 
electrical  purposes. 

LUMALITE. — Trade  name  for  luminous 
attachments  for  lamp  sockets,  etc.,  manu- 
factured by  the  Leonard  Watch  Co.,  10 
S.  Wabash  Ave.,  Chicago,  111. 

LUMBER,  INSULATING,  MISCELLA- 
NEOUS COMPOSITION.— These  materials 
are  noninflammable,  insulating  composi- 
tions, very  hard  and  durable  and  can  be 
sawed  and  drilled  like  ordinary  lumber. 
They  are  supplied  in  slab  or  board  form 
in  several  dimensions  and  thicknesses,  and 
are  used  for  various  electrical  purposes, 
mainly  In  the  construction  of  high-tension 
switch-house  equipment,  such  as  switch 
and  circuit-breaker  barriers,  switch  cells, 
bus  compartments,  etc. 

LUMECO  GENUINE.— Trade  name  for 
babbitt  metal  for  electrical  purposes  manu- 
factured by  the  Thomas  F.  Lukens  Metal 
Co..  238  N.  4th  St.,  Philadelphia,  Pa. 

LUMEN. — The  lumen  is  the  unit  of  lumi- 
nous flux,  equal  to  the  light  flux  emitted  in 
a unit  solid  angle  by  a source  of  one 
candlepower  (1  international  candle.).  The 
unit  solid  angle,  called  a steradian,  is  the 
angle  that  would  be  formed  at  the  center 
of  a sphere  by  the  vertex  of  a cone  whose 
base  occupied  l/(4v)  times  the  surface  of 
the  sphere;  in  a sphere  there  are  4r 
steradians.  Consequently  a source  of  one 
mean  spherical  candlepower  emits  4v  lu- 
mens — 12.57  lumens. 

The  Illuminating  Engineering  Society  and 
the  American  Institute  of  Electrical  En- 
gineers recommend  that  lamps  be  rated  as 
to  output  in  lumens  Instead  of  candlepower. 
The  latter  is  an  expression  of  luminous 
intensity  (usually  in  the  horizontal  direc- 
tion or  some  other  specified  direction)  and 
not  of  the  total  light  or  luminous  flux  out- 
put. Also  see  Luminous  flux. 

LUMEN  BEARING  CO.— Buffalo.  N.  Y. 
Manufacturer  of  bronze  and  brass  cast- 
ings, bars,  bushings,  etc. 

LUMINA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Hocking 
Glass  Co.,  Lancaster,  Ohio. 

LUMINESCENCE.— Any  emission  of 
light  occurring  at  low  temperatures  and 
not  ascribable  directly  to  incandescence. 
It  can  be  produced  in  several  ways,  such 
as  the  glow  of  glass  in  evacuated  tubes 
when  subjected  to  electric  oscillations  of 
high  frequency,  or  by  exposure  to  light, 
when  some  is  absorbed  and  emitted  again. 

LUMINOUS  ARC  LAMPS.— See  Lamps, 
arc,  metallic  flame,  magnetite  or  luminous. 

LUMINOUS  ELECTRIC  RADIATOR.— 
A portable  heating  device  that  emits  a 
pleasant  glow  while  heating.  See  Heaters, 
electric,  air  or  space,  or  radiators,  lumi- 
nous type. 
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LUMINOUS  ATTACHMENTS  AND 
COMPOUNDS. — See  Attachments,  luminous 
for  switch  buttons,  etc.  Compounds,  lumi- 
nous. 

LUMINOUS  FLUX.— Luminous  flux  is 
radiant  power  evaluated  according  to  its 
capacity  to  produce  the  sensation  of  light. 
Luminous  flux  may  be  thought  of  as  light 
output  or  the  radiant  flow  of  light  energy 
issuing  from  a luminous  source.  It  is 
measured  in  lumens,  the  lumen  being  the 
flux  emitted  in  a unit  solid  angle  (or  stera- 
dian) by  a point  source  of  one  candle- 
power.  The  modern  method  of  rating 
lamps  is  in  lumens  instead  of  candlepower. 

To  laymen  the  ideas  of  luminous  flux  and 
the  lumen  are  unfortunately  found  diffi- 
cult to  grasp,  largely  because  they  involve 
reference  to  a unit  solid  angle.  A clearer 
conception  may  be  derived  by  considering 
light  to  consist  of  rays  issuing  from  the 
source  in  various  directions.  If  each  ray 
is  conceived  to  represent  a definite  unit 
quantity  of  light,  then  the  number  of  rays 
emitted  or  radiating  from  the  source  will 
represent  the  total  light  output  (total  lumi- 
nous flux.)  Having  a standard  light 
source,  such  as  one  candlepower,  the  num- 
ber of  unit  rays  of  light  sent  out  in  a unit 
conical  beam  would  constitute  a unit  quan- 
tity of  light  output  (or  lumenous  flux) 
which  unit  is  called  the  lumen.  If  the 
total  surface  of  a sphere  is  divided  into 
12.67  (=4r)  equal  areas  and  these  re- 
constructed into  circles  of  equal  area,  each 
of  these  circles  will  form  the  base  of  a 
unit  cone,  one  which  has  at  its  apex  a unit 
solid  angle.  Light  rays,  however,  are  not 
actually  assigned  any  definite  unit  or  stan- 
dard value  so  that  the  lumen,  or  the  light 
emitted  in  such  a standard  unit  cone  as 
above  described  and  constituting  the  unit 
of  light  flux,  does  not  represent  a specific 
number  of  light  rays.  The  latter  may  aid 
nevertheless  In  giving  a clearer  concep- 
tion of  luminous  flux  and  the  lumen. 


tlon  apparatus.  Business  established  1913. 
President,  C.  B.  Thomas;  treasurer,  Thomas 
Hadley;  general  manager,  Louis  D.  Jones. 


LUNKENHEIMER  CO.,  THE.— Cincin- 
nati, Ohio.  Manufacturer  of  valves,  in- 
jectors, valves  and  other  steam  special- 
ties. Business  established  1862.  President. 
Eshelby  F.  Lunken;  vice-presidents,  David 
C.  Jones,  H.  Frederick  Schaefer,  Alfred  J. 
Jupp;  secretary,  Charles  A.  Brown;  treas- 
urer, Lawrence  J.  Bradford.  Main  office 
and  factory,  Cincinnati.  Ohio.  Branch  of- 
fices, 136  High  St.,  Boston,  Mass.;  568  W. 
Washington  Blvd.,  Chicago,  111.;  129-135 
Lafayette  St.,  New  York,  N.  Y.;  211  Camp 
St.,  New  Orleans.  La.;  355  5th  Ave.,  Pitts- 
burgh, Pa.;  116  New  Montgomery  St.,  San 
Francisco,  Cal. 

LUNOE  A SOULE.— 622  79th  St.,  Brook- 
lyn, N.  Y.  Manufacturers  of  automobile 
signals. 

LUSTRE  ART  GLASS  CO.— Maspeth, 
Long  Island,  N.  Y.  Manufacturer  of  illu- 
minating glassware. 

LUTHY  PRODUCTS  CORP.— 1170  Broad- 
way, New  York,  N.  Y.  Manufacturer  of 
hydrometers  and  battery  fillers. 

LUX. — A unit  of  Illumination  equal  to 
one  lumen  incident  per  square  meter.  It 
is  equivalent  to  0.0001  phot  or  0.0292  foot- 
candle. 


LUX  MFG.  CO. — Newark,  N.  J.  Manu- 
facturer of  incandescent  lamps.  President, 
A.  T.  Baldwin;  vice-president,  O.  Foell; 
secretary,  R.  M.  Schwarz;  treasurer.  A.  T. 
Baldwin.  Main  office,  123-133  E.  Kinney 
St.,  Newark,  N.  J.  Branch  offices.  1328 
Broadway,  New  York,  N.  Y.;  160  N.  Wells 
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LUXSOLITE. — Trade  name  for  street 
lighting  fixtures  manufactured  by  the 
Westinghouse  Electric  & Mfg.  Co.,  East 
Pittsburgh,  Pa. 


LUMINOUS  INTENSITY.— The  luminous 
intensity  of  a point  source  of  light  is  the 
solid  angular  density  of  the  luminous  flux 
emitted  by  the  source  in  the  direction  con- 
sidered; or  it  is  the  flux  from  that  source 

f>er  unit  solid  angle.  The  unit  solid  angle 
s the  angle  formed  by  the  vertex  of  a 
cone  at  the  center  of  a sphere,  in  whose 
surface  the  base  of  the  cone  lies,  the  base 
of  which  cone  occupies  1/(4 r)  surface  of 
the  Bphere.  The  international  candle  is  the 
unit  of  luminous  Intensity  used  in  the 
United  States,  Great  Britain.  France  and 
numerous  other  countries. 

LUMINOUS  SIGN  SALES  CORP.— Chi- 
cago, 111.  Manufacturer  of  electric  signs 
and  sign  lighting  equipment.  President  and 
treasurer.  S.  L.  Herzog;  vice-president, 
William  Peterson;  secretary  and  sales  man- 
ager, A.  M.  Mittenberg.  Main  office,  431 
S.  Dearborn  St.,  Chicago,  111.  Factories, 
Chicago,  111.;  San  Francisco.  Cal.  Sales 
representatives,  Skirboll  Bros.,  502  Stan- 
dard Theatres  Bldg..  Cleveland,  Ohio;  H. 
A.  Therneau,  726  St.  Peter  St.,  New  Orleans. 
La.;  Novelty  Electric  Sign  Co.,  165  Eddy 
St.,  San  Francisco,  Cal. 

LUMINOUS  SPECIALTY  Cd.— 236-238  S. 
Meridian  St.,  Indianapolis,  Ind.  Manufac- 
turer of  lighting  fixtures  and  specialties. 
Business  established  1915.  President,  John 
S.  Scott;  vice-president  and  general  mana- 
ger. Herbert  E.  Cave;  secretary,  Charles 
S.  Walker. 

LUMINOUS  SWITCH  BUTTONS  AND 
PLATES.— See  Switch  buttons  and  plates, 
luminous. 

LUMINOUS  UNIT  COM  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.— St. 
Louis.  Mo.  Manufacturer  of  electric  light- 
ing fixtures.  Business  established  1902. 
President,  Edwin  F.  Guth;  vice-presidents, 
G.  S.  Watts.  R.  V.  Owen;  secretary.  C. 
M.  Wempner;  treasurer  and  general  mana- 
ger, Oscar  D.  Guth;  sales  manager,  Joe 
Chassaing.  Main  office  and  factory,  2616 
Washington  Ave.,  St.  Louis,  Mo.  Branch 
offices.  Boston.  Mass.;  Pittsburgh,  Pa.; 
Philadelphia.  Pa.;  Atlanta,  Ga.;  New  Or- 
leans, La.;  Cincinnati.  Ohio;  Detroit.  Mich.; 
Minneapolis,  Minn.;  Kansas  City,  Mo.;  Los 
Angeles,  Cal.;  Portland,  Ore.;  108  S.  LaSalle 
St.,  Chicago,  111.;  50  Church  St.,  New  York, 
N.  Y. 

LUM- VITRO. — Trade  name  for  porcelain 
enameled  switch  plates  made  by  the  Lu- 
minous Unit  Co.,  Division  of  the  St.  Louis 
Brass  Mfg.  Co.,  2615  Washington  Ave., 
St.  Louis,  Mo. 

LUNA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  H.  North- 
wood  Co.,  36th  and  Wetzel  Sts.,  Wheeling, 
W.  Va. 

LUNGMOTOR  CO.— 711  Boylston  St. 
Boston,  Mass.  Manufacturer  of  resuscita- 


LUXUAL.— Trade  name  for  illuminating 
glassware  manufactured  by  the  Gill  Glass 
Co.,  Inc.,  Amber  and  Venango  Sts.,  Phila- 
delphia, Pa. 

LUZERNE  RUBBER  CO.,  THE.— Tren- 
ton, N.  J.  Manufacturer  of  rubber  tubes, 
rods,  battery  Jars  and  other  hard  rubber 
products.  Business  established  1905.  Pres- 
ident, Bruce  Bedford;  secretary  and  treas- 
urer, C.  Dudley  Wilson.  Main  office  and 
factory,  Trenton,  N.  J.  Branch  office,  564 
W.  Monroe  St.,  Chicago,  111. 

LYHNE.— Trade  name  for  portable  lamps 
manufactured  by  the  Beers  Sales  Co.,  1 
Hudson  St.,  New  York.  N.  Y. 

LYHTAN.— Trade  name  for  gas-fllled 
tungsten  incandescent  lamps  manufac- 
tured by  the  Electric  Lamp  & Products 
Co..  512-514  Paterson  Plankroad,  Jersey 
City,  N.  J. 

LYHTAN  ELECTRIC  LAMP  CO.— 591 
Central  Ave.,  Jersey  City,  N.  J.  Manu- 
facturer of  Incandescent  lamps.  President, 
Anton  C.  Eggers;  vice-president.  John  H. 
Goetze:  secretary.  Dr.  C.  E.  Moehle;  treas- 
urer, Otto  F.  Kappelmann. 

LYNN  LEATHER  WASHER  A MAT  CO. 
— East  Lynn,  Mass.  Manufacturer  of 
leatherheads  for  nails,  washers,  etc. 

LYON. — Trade  name  for  respirator  manu- 
factured bv  the  Cleveland  Breathing  Ma- 
chine Co.,  1833  E.  13th  St.,  Cleveland,  O. 

LYON. — Trade  name  for  tinners*  shears 
manufactured  by  the  Peck,  Stow  & Wilcox 
Co.,  Southington,  Conn. 

LYON  A HEALY.— 245  S.  Wabash  Ave., 
Chicago,  111.  Manufacturers  of  electrically 
operated  pianos.  President,  M.  A.  Healy; 
vice-president,  C.  Healy;  secretary  and 
treasurer,  C.  R.  Fuller. 

LYON  FURNACE.— A type  of  electric 
furnace  designed  for  the  reduction  of  Iron 
ore  to  pig  iron;  operated  for  some  time  in 
California. 

LYON  METALLIC  MFG.  CO.— Aurora. 
111.  Manufacturer  of  boxes,  shelving,  cabi- 
nets, etc. 

LYON 8. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Lyons  Storage 
Battery  Co.,  Inc.,  Stephen  Girard  Bldg., 
Philadelphia,  Pa. 

LYONS  STORAGE  BATTERY  CO.,  INC. 
— Philadelphia,  Pa.  Manufacturer  of  stor- 
age batteries  for  automobile  ignition,  start- 
ing and  lighting.  President,  A.  H.  Lyons; 
secretary,  E.  M.  Gillespie;  treasurer.  G.  W. 
Younkman.  Main  office,  Stephen  Girard 
Bldg.,  Philadelphia,  Pa.  Branch  office, 
Kimball  Bldg.,  Chicago,  111. 

LYTESTRONG.— Trade  name  for  shaft- 
ing hangers  manufactured  by  the  Bond 
Foundry  & Machine  Co.,  Manhcim,  Lan- 
caster, Pa. 
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M. — Symbol  for  mutual  Inductance  or  co- 
efficient of  mutual  inductance.  The  form 
m Is  also  a symbol  for  mass  and  is  the 
symbol  for  a unit  magnetic  quantity  or  a 
unit  magnetic  pole.  It  is  also  an  abbrevia- 
tion for  meter,  a unit  of  length,  and  for 
minute,  a unit  of  time. 

M.  A. — Trade  name  for  casting  copper 
manufactured  by  the  Anaconda  Copper 
Mining  Co.,  42  Broadway,  New  York,  N.  Y. 

M.  Sl  W. — Trade  name  for  tungsten  in- 
candescent lamps  manufactured  by  the  M. 
& W.  Co.,  Springfield,  Mass. 

M.  Sl  W.  CO. — 30  Taylor  St.,  Springfield, 
Mass.  Manufacturer  of  tungsten  incan- 
descent lamps.  Business  established  1912. 
President,  treasurer  and  general  manager, 
C.  F.  Munder;  vice-president,  C.  A.  Wie- 
gand;  secretary,  K.  F.  Wiegand. 

MABEY  ELECTRIC  Si  MFG.  CO.— 968 
Ft.  Wayne  Ave.,  Indianapolis,  Ind.  Manu- 
facturer of  electric  heating  appliances. 
Charles  W.  Mabey,  owner. 

MAC. — Trade  name  for  pocket  ammeters 
and  battery  testers  made  by  the  Metric 
Appliance  Co.,  299  Broadway,  New  York, 
N.  Y. 

MACALLEN  CO.,  THE.— 16  Macallen  St.. 
Boston,  Mass.  Manufacturer  of  fixture  in- 
sulators and  other  insulating  joints.  Busi- 
ness established  1892.  Vice-presidents, 
Louis  McCarthy  and  Louis  B.  McCarthy; 
secretary,  Gardner  W.  Prouty;  treasurer 
and  general  manager.  Louis  McCarthy; 
sales  manager,  Walter  A.  Graham. 

MACBETH. — Trade  name  for  color  identi- 
fication and  daylight  lamps  made  by  the 
Artificial  Daylighting  Co.,  227  W.  17th  St.. 
New  York.  N.  Y. 

MACBETH  ARC  LAMP  CO.— Philadel- 
phia, Pa.  Manufacturer  of  photographic 
lamps. 

MACBETH -EVANS  GLASS  CO.— Pitts- 
burgh. Pa.  Manufacturer  of  illuminating 
glassware.  Business  established  1869. 
President  and  treasurer,  Thomas  Evans; 
vice-president,  Howard  S.  Evans;  secre- 
tary. George  D.  Macbeth;  sales  manager, 
J.  E.  Capen.  Main  office.  Chamber  of  Com- 
merce Bldg.,  Pittsburgh,  Pa.  Factories, 
Charleroi,  Pa.;  Elwood,  Ind.;  Bethevan, 
Ind.;  Toledo,  Ohio.  Branch  offices,  New 
York,  N.  Y.;  Chicago,  III.;  Philadelphia, 
Pa.;  Boston,  Mass.;  San  Francisco,  Cal.; 
Macbeth-Evans  Glass  Co.,  Ltd.,  Toronto, 
Ont.,  Can. 

MACBETH  ILLUMINOMETER.— Trade 
name  for  portable  photometer  manufac- 
tured by  the  Leeds  & Northrup  Co.,  4901 
Stenton  Ave..  Philadelphia.  Pa. 

MACDONALD  CELL.— A type  of  cell  for 
the  electrolytic  production  of  bleach  liquor. 

MAC  GILLIS  Sl  GIBBS  CO.,  THE.— Mil- 
waukee, WIs.  Manufacturer  of  cedar  poles, 
posts  and  railway  ties.  Business  estab- 
lished 1902.  President  and  general  mana- 
ger, J.  E.  Gerich;  secretary  and  sales  mana- 
ger. M.  Sperry;  treasurer,  E.  Koester. 
Main  office,  1201-09  Wells  Bldg.,  Milwau- 
kee, Wis.  Yards,  Gladstone,  Mich.;  Minne- 
sota Transfer,  Minn.;  Duluth,  Minn. 
Branch  offices  and  warehouses,  Gladstone, 
Mich.;  Minneapolis  (Minnesota  Transfer), 
Minn.  District  offices,  613  Railway  Ex- 
change Bldg.,  Chicago.  111.;  Escanaba  Na- 
tional Bank  Bldg.,  Escanaba,  Mich.;  515 
Lyceum  Bldg.,  Duluth.  Minn. 

MACHEN  ELECTRIC  MFG.  CO.— 
Bridesburg,  Philadelphia,  Pa.  Manufac- 
turer of  electrical  wiring  specialties.  Busi- 
ness established  1920.  President,  treasurer 
and  sales  manager.  Charles  H.  Machen; 
secretary.  Hart  A.  Stoddard.  Main  office 
and  factory,  4639-43  E.  Thompson  St., 
Bridesburg,  Philadelphia.  Pa.  Branch 
offices,  280  Broadway,  New  York,  N.  Y. ; 
549  W.  Washington  St.,  Chicago,  111.;  213 
E.  Jefferson  Ave.,  Detroit,  Mien. 

MACH  I NEBRONZE.— Trade  name  for 
bronze  bars  and  bushings  manufactured 
by  the  Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

MACHINE,  CHARGING.— Charging  ma- 
chine is  the  name  given  to  a charging 
generator  used  in  a telephone  exchange. 
It  is  a d-c.  generator  used  for  charging 
the  main  battery.  For  telephone  service 
this  generator  must  not  make  much  noise, 
for  It  is  usual  to  charge  the  battery  at 


the  Bame  time  that  it  is  being  used  for 
conversation. 

MACHINE,  D-C. — A motor  converting 
d-c.  energy  into  mechanical  energy,  or  a 
generator  converting  mechanical  energy 
into  electrical  energy  in  the  form  of  direct 
current.  See  Generators,  d-c.,  and  Motors, 
d-c. 

MACHINE,  ELECTRICAL.— A machine 
which  transforms  (1)  mechanical  energy 
into  electrical  energy,  or  (2)  electrical 
energy  into  mechanical  energy,  or  (3)  elec- 
trical energy  of  certain  qualities  into  elec- 
trical energy  of  the  same  or  different  qual- 
ities. These  of  the  first  group  are  called 
generators;  of  the  second,  motors;  and  of 
the  third,  converters,  dynamotors,  phase 
modifiers,  etc.  Electric  machines  may  be 
classified  into  electrostatic  and  electro- 
magnetic, depending  upon  the  principles 
employed  in  their  operation.  See  Electro- 
static machines;  Machines,  dynamoelec- 
tric;  Generators;  Magneto;  Motor. 

MACHINE,  ELECTROSTATIC.— See 
Electrostatic  machines. 

MACHINE,  ENCLOSED  AND  OPEN.— 
A definition  of  electrical  machines  as  to  the 
relative  amount  of  enclosure.  See  under 
Motor,  electric. 

MACHINE.  RATING  OF.— In  electrical 
machines,  the  rated  output  as  stamped  on 
the  name  plate,  based  on  the  maximum 
load  the  machine  can  carry  under  pre- 
scribed test  conditions. 

MACHINE,  STATIC.— An  electrostatic 
machine.  See  Electrostatic  machines. 

MACHINERY,  SPECIAL  ELECTRICAL. 
— This  classification  is  intended  to  include 
machines  built  to  meet  special,  exceptional, 
or  peculiar  requirements  of  manufacturers, 
central  stalions,  electric  railways,  telephone 
companies,  testing  or  research  laboratories, 
etc.  Such  machines  are  built  to  order  on 
drawings  and  specifications  furnished  by 
the  purchaser,  as  a rule.  Some  of  the  man- 
ufacturers that  make  a specialty  of  such 
machinery  are  also  prepared  to  design  de- 
tails of  the  machines  or  the  machines  as  a 
whole. 

Manufacturers: 

Levi.  Beniamin,  355  W.  Broadway,  New 
York.  N.  Y. 

MACHINERY  FOR  MANUFACTURE  OF 
SMALL  PARTS  FOR  FIXTURE  FIT- 
TINGS,  BATTERIES,  ETC.— Much  of  the 
machine  work  on  small  metal  parts  used 
in  the  manufacture  of  electrical  devices 
and  supplies  may  be  done  on  special  ma- 
chinery. Such  machinery  is  sometimes 
automatic  o*  semiautomatic  and  is  particu- 
larly adaptable  to  quantity  production.  The 
usual  operations  performed  by  the  machines 
are  drilling,  threading,  facing,  turning, 
pointing,  rounding,  etc.  Many  small  parts 
of  fixture  fittings,  battery  and  Instrument 
terminals,  switches,  sockets  and  other  wir- 
ing devices,  appliances,  etc.,  are  made  on 
such  machines  at  low  cost  and  at  high 
speed. 

Manufacturer: 

Baird  Machine  Co.,  The,  Bridgeport, 
Conn. 

Long-Henkel  Mfg.  Co.,  S.  W.  Cor.  3rd 
and  Buttonwood  Sts.,  Reading.  Pa. 
(“Jackson”  automatic  chucking  ma- 
chine.) 

MACHINES,  DYNAMOELECTRIC.— 

Machines  utilizing  the  principle  of  electro- 
magnetic induction  for  the  conversion  of 
mechanical  energy  into  electrical  energy  in 
the  form  of  electric  currents,  or  the  re- 
verse. by  having  relative  motion  between 
electric  conductors  and  a magnetic  field 
or  by  changing  the  magnetic  flux  passing 
through  one  or  more  coils  by  the  movement 
of  a part  of  the  machine. 

Dynamoelectric  machines  usually  consist 
of  two  principal  parts,  a field  magnet 
through  which  the  magnetic  field  is  pro- 
duced and  an  armature  upon  which  are 
the  conductors  that  carry  the  main  current. 
To  utilize  the  principle  of  electromagnetic 
induction  in  changing  from  one  kind  of 
power  to  another,  the  armature  may  rotate 
with  respect  to  the  field  magnet,  or  the  re- 
verse, or  both  may  rotate  so  as  to  produce 
relative  motion  between  them,  or  an  iron 
structure  with  uniformly  spaced  projections 
may  rotate,  thus  causing  the  flux  through 
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the  coils  of  the  armature  winding  to  pul- 
sate, as  in  the  inductor  type  alternator. 
In  any  case,  a change  of  the  magnetic 
flux  linked  with  an  electric  current  is 
accompanied  by  mechanical  motion  of  one 
or  more  parts. 

Classificatiorf.  Dynamoelectric  machines 
changing  energy  from  mechanical  to 
electrical  are  called  generators,  and 
those  changing  electrical  energy  into  me- 
chanical are  called  motors;  occasionally 
one  machine  may  combine  both  motor  and 
generator  elements,  as  in  what  are  called 
• dynamotors.”  They  may  also  be  classi- 
fied by  the  character  of  the  current  as  di- 
rect-current or  alternating-current  ma- 
chines. 

D-c.  machines  may  again  be  subdivided 
according  to  the  manner  of  producing  the 
field  excitation  into  separately  excited  ma- 
chines receiving  their  exciting  current 
from  a separate  source;  shunt  machines, 
having  an  exciting  winding  in  shunt  with 
the  armature  or  load  winding;  series  ma- 
chines, having  an  exciting  winding  in  se- 
ries with  the  armature;  and  compound 
machines,  having  both  a series  and  shunt 
exciting  winding.  D-c.  machines  nearly 
always  have  a rotating  armature  provided 
with  a commutator  for  keeping  a unidirec- 
tional current  in  the  external  circuit. 
Brushes  bear  on  the  commutator  to  make 
electrical  connections  to  the  armature. 

A-c.  machines  are  of  two  general  types, 
the  synchronous,  which  run  at  fixed  speeds 
and  frequencies,  and  the  asynchronous  or 
induction,  whose  speeds  or  frequencies 
change  with  the  load.  The  synchronous 
machines  are  always  excited  by  direct  cur- 
rent. usually  through  a separately  excited 
winding,  while  the  asynchronous  commoniy 
have  alternating  exciting  current  in  the 
same  winding  with  the  load  current.  Asyn- 
chronous machines  are  used  more  as  mo- 
tors than  as  generators,  the  induction  mo- 
tor being  the  most  common  type. 

Development.  The  principle  of  electro- 
magnetic induction  upon  which  all  dynamo- 
electric machines  operate  was  discovered 
by  Faraday  In  1831  when  he  found  that 
the  starting  and  stopping  of  a current  in 
one  circuit  produced  a current  in  an  ad- 
jacent circuit.  This  was  followed  by  the 
discovery  that  moving  a coil  past  the  poles 
of  a magnet,  or  the  reverse,  also  produced 
a current.  He  then  developed  his  disk 
dynamo  in  which  a copper  disk  was  re- 
volved between  the  poles  of  a permanent 
magnet  and  a current  created  in  an  exter- 
nal circuit  through  one  brush  bearing  on 
the  periphery  of  the  disk  and  another  on 
the  shaft.  Other  forms  using  rotating 
colls  were  tried  by  Faraday  and  other 
investigators.  Most  machines  were 
equipped  with  commutators  so  as  to  get 
unidirectional  currents. 

The  use  of  electromagnets  instead  of 
permanent  magnets  was  patented  by 
Wheatstone  and  Cooke  in  1845,  a combina- 
tion which  permitted  the  building  of  ma- 
chines of  much  larger  power.  Such  mag- 
nets were  separately  excited  but  a scheme 
providing  for  self  excitation  by  the  ma- 
chine’s own  current  was  patented  by  Hjorth 
in  1855.  Series  windings  were  first  used. 
Wheatstone  proposing  a shunt  circuit  for 
excitation  in  1867,  and  compound  windings 
being  used  about  the  same  time. 

In  1865  Pacinotti  used  a toothed  ring  for 
an  armature  core  and  put  on  it  a closed- 
coil  winding,  previous  windings  being  of 
the  open-coil  type.  A smooth-core  ring 
armature  with  a closed-coil  winding  was 
developed  independently  by  Gramme  in 
1870*.  This  type  of  winding  with  a many- 
segment  commutator  gave  a much  steadier 
current  than  that  previously  obtained.  The 
shuttle-wound  armature  was  brought  out 
by  Siemens  In  1856  and  was  modified  by 
von  Hefner  Alteneck  in  1873  into  a uni- 
formly wound  drum  with  a closed-coil 
winding  giving  thd-''  same  result  as  the 
Gramme  ring  armature.  The  subsequent 
development  of  the  d-c.  machine  has  been 
mainly  in  the  refinement  of  details,  the 
most  important  additions  being  the  intro- 
duction of  interpoles  or  commutating  poles 
to  improve  commutation  and  of  compen- 
sating windings  to  neutralize  armature  re- 
action. 

A-c.  generators  were  developed  along 
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with  d-c.  machines,  the  inductor  type  being 
an  early  form,  some  being  self-excited, 
others  separately  excited,  but  were  not  at 
first  used  as  much  as  the  d-c.  generators. 
The  synchronous  operation  of  alternators 
was  discovered  by  Wilde  in  1868,  a prin- 
ciple now  applied  in  parallel  operation. 
With  the  later  development  of  the  a-c. 
transformer,  the  induction  motor  and  the 
synchronous  converter,  the  use  of  alter- 
nating currents  greatly  increased  for  the 
transmission,  distribution  and  utilization  of 
electrical  energy,  so  that  now  a-c.  gener- 
ators greatly  exceed  d-c.  generators  in  in- 
dividual and  combined  capacities. 

Electric  motor  development  began  with 
Faraday’s  discovery  of  electromagnetic  ro- 
tation in  1821  and  Barlow’s  invention  of 
his  wheel  in  1823.  Henry  used  the  attrac- 
tion by  electromagnets  to  produce  rotation 
in  1831.  The  fact  that  a dynamoelectric 
machine  can  function  either  as  a generator 
or  as  a motor  seems  to  have  been  discov- 
ered by  Lens  in  1838.  and  a multipolar  mo- 
tor was  constructed  by  Jacobi  in  this  same 
year.  A generator  transmitting  powef-  to 
a motor  was  exhibited  in  Vienna  in  1873, 
and  subsequent  development  of  the  d-c. 
motor  has  been  almost  parellel  with  that 
of  the  d-c.  generator.  In  1888,  Ferraris 
showed  how  to  produce  a rotating  magnetic 
field  by  two  alternating  currents  that  differ 
in  phase.  Tesla  brought  out  the  same  idea 
Independently  and  applied  it  in  the  induc- 
tion motor,  which  has  increased  greatly  in 
use  since  1890.  Other  types,  such  as  the 
repulsion  motor  and  other  induction  motors 
with  commutators,  have  been  developed  but 
have  a more  limited  application  than  the 
straight  Induction  motor. 

MACHINES.  MOTOR-DRIVEN,  MIS- 
CELLANEOUS.— There  will  be  found  sepa- 
rately listed  elsewhere  in  this  book  a large 
number  of  electrically  driven  machines. 
It  was  the  intention  to  list  only  those  ma- 
chines which  are  furnished  with  electric 
motor  drive  as  standard  equipment.  How- 
ever, there  is  a very  large  number  of  ma- 
chines normally  equipped  for  belt  or  di- 
rect engine  drive  which  can  also  be  ob- 
tained complete  with  electric  motor  for 
individual  drive.  All  such  machines  are 
included  under  this  classification.  A com- 
plete list  of  such  machinery  would  include 
practically  all  machines  used  in  machine 
shops,  such  as  shapers,  planers,  lathes, 
milling  machines,  etc.;  in  woodworking 
shops,  such  as  saws,  planers,  jointers,  etc.; 
in  textile  mills,  flour  mills,  cement  and 
clay  working  plants,  and  In  practically 
every  industry.  The  following  listings  are 
by  no  means  complete.  They  include 
chiefly  firms  manufacturing  distinctively 
electrical  machinery  or  other  machinery 
used  by  the  electrical  industry. 

Manufacturers: 

American  Machinery  Co..  Inc.,  330  N. 
12th  St..  Philadelphia,  Pa.  (“Philadel- 
phia’' sealing  machines,  “American" 
carton  folding.) 

American  Sharpening  Machine  Co.,  Inc., 
184  W.  Washington  St.,  Chicago,  111. 
(“Green  Automatic,"  “American  Jun- 
ior" razor  blade  sharpening  machines; 
“American,"  “American  Duplex"  key 
cutting  machines.) 

Anstlce  & Co..  Inc.,  Josiah,  Rochester, 
N.  Y.  (“Sterling"  potato  masher.) 

Bartlett  A Snow  Co.,  The,  C.  O.,  Cleve- 
land, Ohio.  (Car  pullers,  cement  and 
and  clay  working  machinery,  foundry 
sand  handling  equipment,  etc.) 

Becker  Milling  Machine  Co.,  63  Franklin 
St.,  Boston,  Mass.  (Milling.) 

Slake  Electric  Mfg.  Co.,  Boston,  Mass. 
(“Schwartz"  gulder.) 

Brandell  Co.,  The.  Union  Central  Tower, 
Cincinnati,  Ohio.  “Brandell."  (Con- 
crete making  machines.) 

Brown  & Sharpe  Mfg.  Co.,  Providence, 
R.  I.  (Milling  machines.) 

Bucher-Smith  Co.,  East  Liverpool,  Ohio. 
(Key  seaters.) 

Covington  Machine  Co..  Covington,  Va. 
(Shears,  bending  rolls  ) 

Davenport  Machine  Tool  Co.,  167  Ames 
St.,  Rochester,  N.  Y.  (“Davenport” 
screw  machine.) 

Dunn  Mfg.  Co..  W.  E..  Holland,  Mich. 
(For  manufacturing  concrete  products.) 
“Dunn." 

Excelsior  Tool  & Machine  Co.,  East  St. 
Louis,  111.  (“Excelsior"  shears,  lathes, 
etc. ) 

Franklin  Machine  Co.,  Providence,  R.  I. 
(Transmission  and  spun  silk  machin- 
ery.) 

Fuller-Lehigh  Co.,  Fullerton,  Pa.  (Ce- 
ment pulverizing.) 

Garvin  Machine  Co.,  The,  Spring  and 
Varick  Sts..  New  York.  N.  Y.  (Milling, 
die  slotting,  spindle  drill  press,  screw.) 

Glsholt  Machine  Co..  1241  E.  Washing- 
ton Ave.,  Madison,  Wis.  (Lathes.) 


Gould  & Eberhardt,  Newark,  N.  J.  (Gear 
cutting  machinery.) 

Gump  Co..  B.  F.,  431  S.  Clinton  St..  Chi- 
cago, 111.  (“Ideal"  flour  mill  machin- 
ery.) 

Hadfleld-Penfleld  Steel  Co.,  The,  Bucy- 
rus,  Ohio.  (Clay  working,  bakery,  ce- 
ment, rotary  driers,  etc.) 

Hall  Kitchen  King  Co.,  909  Mutual  Lift 
Bldg.,  Philadelphia,  Pa.  “Kitchen 
King." 

Heebner  & Sons,  Lansdale,  .Pa.  (“Little 
Giant"  and  “Pennsylvania,"  peanut  and 
grain  threshers.) 

Houston,  Stanwood  & Gamble  Co.,  The, 
Cincinnati.  Ohio.  (Lathes.) 

Johnson  Automatic  Sealer  Co.,  Ltd.,  Bat- 
tle Creek,  Mich.  (Packaging  and  wax 
wrapping  machines.) 

Lange,  Henry  G.,  162  N.  May  St.,  Chi- 
cago, 111.  (Glass  beveling.) 
Lippincott-Carwen  Corp.,  Erie  Ave.  and 
Richmond  St.,  Philadelphia,  Pa. 
MattiBon  Machine  Works.  Rockford,  111. 
(Woodworking,  molders,  veneer  trim- 
mers, etc.) 

Maxim  Mfg.  Co.,  700  W.  22nd  St.,  Chi- 
cago, 111.  “Sinteelo."  (Butter  cutting 
and  potato  mashing  machines  for  ho- 
tels and  restaurants.) 

Mereen-Johnson  Machine  Co.,  Minne- 
apolis, Minn.  (Box  making  machinery.) 
Mills  & Brother,  Thomas.  1301-1311  N. 
8th  St..  Philadelphia,  Pa.  (Lemon  and 
orange  reamers.) 

Murray,  W.  B.,  N.  Winchester  & Waban- 
sia  Aves.,  Chicago.  111.  (Artificial 
flower  making  machines.) 

Myers  Machine  Tool  Corp-,  Columbia,  Pa. 
(“Myers"  lathes,  presses,  etc.) 

National  Bundle  Tyer  Co.,  Bllssfleld. 
Mich.  (“Saxmayer"  tying  machines.) 

Newark  Engineering  & Tool  Co.,  476-482 
18th  Ave.,  Newark.  N.  J.  (“Nerco" 
filing  machines,  etc.) 

Niagara  Machine  & Tool  Works,  639- 
685  Northland  Ave.,  Buffalo,  N.  Y. 
(Sheet  metal  machines.) 

Oliver  Instrument  Co.,  Adrian,  Mich. 
(Filing  and  lapping.) 

Patten  Co.,  Paul  B..  Salem,  Mass.  (Rail- 
road ticket  destroyer.) 

Peerless  Equipment  Co.,  Hanover,  Pa. 
“Peerless."  (Armature  repairing.) 

Pratt  & Whitney  Co.,  Ill  Broadway,  New 
York,  N.  Y.  (Milling  and  wood  work- 
ing machinery.) 

Pratt  & Whitney  Co.  of  Canada,  Ltd., 
Dundas,  Ont.,  Can.  (Milling  and  wood 
working  machinery.) 

Sly  Mfg.  Co..  The  W.  W„  4700  Train 
Ave.,  Cleveland,  Ohio.  “Sly  Line." 

Smith  Co.,  The  T.  L.,  Old  Colony  Bldg., 
Chicago,  111.  (“Smith"  concrete  mixers.) 

Smurr  & Kamen  Machine  Co..  328  N.  Al- 
bany St.,  Chicago,  111.  (Wire  working 
machinery.) 

Sprague  Canning  Machinery  Co.,  222  N. 
Wabash  Ave.,  Chicago,  111.  (Labeling 
machines,  scalders,  etc.) 

Stecher  Co.,  Inc.,  The  Charles,  2301  Knox 
Ave.  Chicago  111. 

Stimpson  Equipment  Co.,  Felt  Bldg.,  Salt 
Lake  City,  Utah.  (Flotation.)  “Jan- 
ney." 

Stokes  Machine  Co.,  F.  J.,  17th  and  Cam- 
bria Sts.,  Philadelphia,  Pa.  (Tablet, 
powder  filling,  mixing  and  other  phar- 
maceutical machinery.) 

Western  Iron  & Foundry  Co.,  Wichita, 
Kans.  (Portable  bar  shear.) 

Whitney  & Son,  Inc.,  Baxter  D.,  Win- 
chendon.  Mass.  (Wood  shaper,  saw 
bench,  mortisers,  boring  machine, 
planers,  etc.> 

MACKINTOSH. — Trade  name  for  electric 
centrifugal  machines  made  by  the  S.  S. 
Hepworth  Co.,  2 Rector  St.,  New  York, 
N.  Y. 

MACK  MOLDING  CO.— Little  Falls,  N. 
J.  Manufacturer  of  molded  insulation. 
President,  K.  W.  Macksey;  vice-president. 
W.  R.  Macksey;  treasurer,  D.  S.  Kendall. 

MAC-LAR  BATTERY  CO..  INC.— 146  3rd 
St.,  Detroit.  Mich.  Manufacturer  of  stor- 
age batteries  for  automobile  lighting  and 
starting.  Business  established  1918.  Presi- 
dent, W.  L.  Malotte;  vice-president,  E.  A. 
Bowman;  secretary,  W.  J.  Clarke;  treas- 
urer. L.  A.  Steele;  sales  manager,  C.  J. 
Larsen. 

MACLEOD  CO.,  TH E. — Cincinnati.  Ohio. 
Manufacturer  of  oil  burners  and  sand-blast 
equipment.  Business  established  1897. 
President  and  treasurer,  Walter  Macleod; 
vice-president,  S.  C.  Macleod;  secretary, 
James  Shields;  general  manager  William  A. 
Hext.  Main  office  and  factory,  2232  Bogen 
St.,  Cincinnati,  Ohio.  Sales  representatives. 
Joseph  M.  Brown  Co.,  Pioneer  Bldg.,  Chi- 
cago, 111.;  C.  H.  Small  Co.,  Monadnock 
Bldg.,  San  Francisco,  Cal.;  GaiTron  Sales 
Co..  25  Park  PI..  New  York,  N.  Y. 
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MACRAE,  HECTOR  C.— 314  St.  Paul  St.. 
Baltimore,  Md.  Manufacturer  of  storage 
batteries  and  boat  lighting  equipment. 
Business  established  1895. 

MADISON -KIPP  CORP.  — Waubesa  St.. 
Madison.  Wis.  Manufacturer  of  force  feed 
lubricators  and  oiling  devices.  Business  es- 
tablished 1898.  President.  T.  A.  Coleman; 
vice-president,  T.  E.  Coleman;  secretary, 
A.  X.  Merx;  treasurer.  J.  A.  Coleman. 

MAGAZINE, — Trade  name  for  grinding 
wheel  dressers  manufactured  by  the  Des- 
mond-Stephan  Mfg.  Co..  Urbana,  Ohio. 

MAGAZINE  FU8E. — A fuse  in  which 
several  fusible  elements  have  been  so 
placed  that  when  the  one  in  use  is  blown 
another  can  be  connected  into  the  circuit 
by  turning  some  part  of  the  fuse  casing. 
Also  called  multiple  fuse  and  repeater  fuse. 
It  may  be  either  a cartridge  or  plug  type 
fuse  and  in  either  case  is  classed  among 
renewable  fuses.  See  Fuses,  cartridge,  re- 
newable; also  Fuses,  plug,  renewable. 

MA6-CHARGER. — Trade  name  for  mag- 
neto chargers  manufactured  by  Paul  G. 
Niehoff  & Co.,  Inc.,  232-242  E.  Ohio  St.. 
Chicago,  111. 

MAG  FIXER. — Trade  name  for  magneto 
tester  and  remagnetizer  manufactured  by 
thfe  Stahl  Rectifier  Co.,  1401-5  W.  Jackson 
Blvd.,  Chicago,  111. 

MAG  I AN. — Trade  name  for  lighting  units 
manufactured  by  the  Pennsylvania  Sales  & 
Export  Co.,  1414  S.  Penn  Sq.,  Philadelphia^ 
Pa. 

MAGIC. — Trade  name  for  belt  dressing 
manufactured  by  the  W.  D.  Allen  Mfg. 
Co..  566  W.  Lake  St.,  Chicago,  111. 

MAGIC  EARPHONE.— Trade  name  for 
hearing  device  for  the  deaf  manufactured 
by  E.  B.  Meyrowitz,  Inc.,  520  5th  Ave., 
New  York,  N.  Y. 

MAGIC  PAIN  RELIEVING  LAMP  CO.— 
544  Garfield  Ave.,-  Chicago,  111.  Manufac- 
turer of  therapeutic  lamps. 

MAGNAVOX  CO..  THE.— Oakland,  Cal. 
Manufacturer  of  amplifiers  and  telephones. 
President  and  general  manager,  F.  M. 
Steers;  vice-president,  J.  C.  Sperry;  secre- 
tary and  treasurer,  E.  B.  Folsom;  sales 
manager,  W.  R.  Davis.  Main  office  and 
factory,  2725  E.  14th  St.,  Oakland,  Cal. 
Branch  offices,  616  Mission  St..  San  Fran- 
'cisco.  Cal.;  219  McDermott  Bldg.,  Seattle, 
Wash. 

MAGNESIA  ASSOCIATION  OF  AMERI- 
CA.— 702  Bulletin  Bldg.,  Philadelphia.  Pa. 
Manufacturer  of  boiler  and  pipe  coverings. 

MAGNET. — A body  possessing  the  prop- 
erty of  magnetism.  The  name  Is  derived 
from  Magnesia,  where  the  iron  ore  (lode- 
stone),  possessing  the  property  was  first 
discovered.  A magnet  is  almost  invariably 
made  of  some  form  of  iron.  Magnets  are 
usually  classified  as  permanent  and  tem- 
porary. A permanent  magnet  is  invariably 
made  of  hard  steel  and  retains  its  mag- 
netism indefinitely.  Magnets  in  watt-hour 
meters,  many  direct-current  measuring  in- 
struments, magneto  generators,  telephone 
receivers,  etc.,  are  permanent  magnets. 
Temporary  magnets  are  those  that  retain 
their  magnetism  only  while  the  magnetiz- 
ing force  is  present  They  are  usually 
made  of  soft  iron  or  mild  steel.  Electro- 
magnets are  temporary  magnets  whose 
magnetism  is  developed  by  an  electric  cur- 
rent through  a coil  of  wire  around  an  iron 
core;  this  coll  constitutes  the  magnetizing 
or  exciting  winding.  Solenoids  are  electric 
coils  without  Iron  cores,  usually  in  the 
form  of  a helix,  that  possess  the  properties 
of  an  electromagnet  but  not  so  strongly 
as  when  an  iron  core  is  included. 

MAGNET. — Trade  name  for  friction  tape 
manufactured  by  the  Boston  Woven  Hose 
& Rubber  Co..  Box  5077,  Boston.  Mass. 

MAGNET  CHARGERS-— See  Magnetizers 
and  remagnetizers. 

MAGNET.  COMPOUND.— A number  of 
single  magnets  parallel  to  one  another  and 
having  similar  poles  together.  This  group 
or  compound  magnet  is  stronger  in  propor- 
tion to  its  bulk  and  weight  than  a single 
magnet. 

MAGNET  CORES.— See  Cores,  electro- 
magnet. 

MAGNET  METERS.— Trade  name  for 
magnetic  testing  apparatus  manufactured 
by  Holz  & Co.,  Inc.,  18  Madison  Ave.,  New 
York.  N.  Y. 

MAGNET  POLES. — The  points  or  sur- 
faces of  a magnet  at  or  on  which  the 
hypothetical  substance  magnetism  is  con- 
centrated are  called  magnet  poles.  Ac- 
cording to  the  conception  of  magnetic  in- 
duction. magnet  poles  may  be  defined  as 
those  parts  of  the  magnet  at  which  the 
lines  of  induction  enter  and  leave.  A mag- 
netized body  thus  has  two  poles,  wh.ere  the 
lines  enter  the  south-seeking  or  south  pole. 
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and  where  the  lines  leave  the  north-seek- 
ing or  north  pole.  In  the  definition  of 
electromagnetic  units,  point  poles  are  as- 
sumed. These  are  hypothetical  poles  hav- 
ing all  of  the  magnetism  concentrated  at  a 
point.  Such  poles  are  practically  repre- 
sented by  the  poles  of  a thin  and  long  bar 
of  steel.  A unit  magnet  pole  is  defined 
as  that  pole  which  will  exert  a force  of 
one  dyne  upon  a like  and  equal  pole  at  a 
distance  of  one  centimeter  in  a vacuum. 
It  has  no  name. 

MAGNET  STEEL, — See  Steel,  magnet. 

MAGNET  WINDERS.  — See  Winders, 
electromagnet. 

MAGNET  WIRE, — Insulated  wire  used 
for  winding  electromagnet  coils.  It  may 
be  cotton  or  silk-covered  or  enameled,  or 
enameled  and  cotton  or  silk-covered;  oc- 
casionally asbestos -covered  wire  is  also 
used  on  magnets.  See  Wire,  magnet 
(three  types). 

MAG  NET  A. — Trade  name  for  electric 
clocks  manufactured  by  the  Magnetic 
Clock  Co..  37-39  E.  28th  St..  New  York, 
N.  Y. 

MAGNETIC  AGING. — See  Magnets,  per- 
manent. 

MAGNETIC  BRIDGE. — An  adaptation  of 
the  magnetic  shunt  for  use  as  a bridge  for 
duplex  submarine  cable  operation,  consist- 
ing of  an  inductive  shunt  arranged  with 
three  arms,  two  fixed  and  one  adjustable. 
Also  see  Magnetic  shunt. 

MAGNETIC  CHUCK.— See  Chucks,  mag- 
netic. 

MAGNETIC  CIRCUIT.  — The  complete 
path  of  the  line  of  magnetic  Induction  is 
called  a magnetic  circuit.  It  may  be  a 
closed  magnetic  circuit  when  it  consists  en- 
tirely of  magnetic  material,  as  In  a trans- 
former. An  open  magnetic  cricuit  is  one 
composed  partly  of  magnetic  and  partly  of 
nonmagnetic  material.  • 

MAGNETIC  CLOCK  CO..  THE.— 37-39  E. 
28th  St..  New  York,  N.  Y.  Manufacturer 
of  electric  clocks  and  time  stamps.  Busi- 
ness established  1918.  Sole  owner,  H.  L. 
Morath. 

MAGNETIC  CLUTCH.— A device  for  ob- 
taining a grip  upon  some  moving  part,  as 
a shaft,  and  operated  by  an  electromagnet. 
For  further  details  and  manufacturers,  see 
Chucks,  magnetic. 

MAGNETIC  COMPAS8* — A light  perman- 
ent bar  magnet  pivoted  so  that  it  can 
swing  freely  in  a horizontal  plane  serves 
as  the  magnetic  compass.  The  interaction 
between  the  earth’s  magnetic  field  and  that 
due  to  the  magnetic  needle  of  the  com- 
pass orients  it  so  that  one  of  its  ends, 
called  the  north  or  north-seeking,  always 
points  approximately  to  the  north. 

MAGNETIC  CONTACTORS.  — See  Con- 
tactors, magnetic. 

MAGNETIC  DECLINATION.— The  angle 
of  variation  of  the  compass  needle  from  a 
due  north  and  south  line,  caused  by  the 
magnetic  poles  of  the  earth  not  coinciding 
with  the  geographic  north  and  south  poles. 

MAGNETIC  DEGREE. — One  360th  part 
of  the  angle  subtended  at  the  axis  of  a 
dynamoelectric  machine  by  a pair  of  adja- 
cent field  poles.  In  a two-pole  machine  the 
magnetic  and  mechanical  degrees  are 
equivalent;  In  a four-pole  macnine  there 
are  two  magnetic  degrees  for  each  mechan- 
ical degree;  in  a six-pole  machine  three 
magnetic  for  each  mechanical,  etc.  The 
term  electrical  degree  is  sometimes  used  in 
place  of  magnetic  degree,  to  which  it  is 
equivalent. 

MAGNETIC  FIELD.— The  space  sur- 
rounding a magnet  is  permeated  with  a 
property  which  will  exert  a mechanical 
force  upon  a magnet  or  magnetic  sub- 
stance. Such  a space  is  a magnetic  field. 
The  intensity  of  a magnetic  field  at  a 
point  is  measured  by  the  force  it  exerts 
upon  a unit  magnet  pole  placed  at  that 
point.  The  unit  of  magnetic  field  intensity 
is  the  gauss.  Its  symbol  is  H. 

The  magnetic  field  about  a magnet  or 
electromagnet  can  be  readily  shown  by  lay- 
ing a sheet  of  glass  or  cardboard  over  the 
magnet  and  sprinkling  iron  filings  on  the 
sheet.  On  tapping  the  latter  the  filings 
arrange  themselves  in  the  lines  of  magnetic 
induction  (commonly  called  lines  of  force). 
The  magnetic  field  is  the  region  within 
which  the  filings  show  they  are  acted  on 
by  the  magnet. 

MAGNETIC  FIELD  AT  CENTER  OF 
CIRCULAR  COIL. — When  the  diameter  of 
a coil  is  large  in  comparison  with  Its 
length,  the  field  intensity  at  the  center  of 
the  coil  is  0.2t  Nl/r  gausses,  if  I is  in 
amperes  and  r,  the  radius,  is  in  centi- 
meters. 

MAGNETIC  FLUX.— Th-  total  magnetic 
induction  through  a plane  at  right  angles 


to  the  lines  of  induction  is  called  magnetic 
flux.  Its  symbol  is  $ and  the  relation  be- 
tween B and  $ is  $ = BA,  where  A is  the 
area  in  sq.  cm.  and  B is  the  average  in- 
duction per  sq.  cm.  If  B is  given  per  sq. 
in.  then  A must  be  in  sq.  ins.  Magnetic 
flux  is  very  commonly  spoken  of  as  the  to- 
tal number  of  lines  of  force  (or  Induction), 
in  a magnetic  circuit. 

Magnetic  flux  is  practically  measured  by 
the  e.  m.  f.  induced  in  a coil  of  known 
number  of  turns  and  known  area  when  it 
Is  made  to  cut  the  flux  rapidly.  The  mag- 
netic flux  $ developed  by  a current  of  I 
amperes  through  a coil  of  N turns  in  a 
magnetic  circuit  whose  reluctance  is  R 
oersteds  is  : $ = 1,257  NI/R. 

MAGNETIC  FLUX  DENSITY. — The  mag- 
netic flux,  or  number  of  lines  of  force, 
passing  through  a unit  area  of  cross-sec- 
tion of  a magnetic  field.  See  also  Mag- 
netic flux;  Magnetic  induction. 

MAGNETIC  INDUCTION.— The  develop- 
ment of  magnetism  in  a magnetic  body 
when  it  is  Introduced  into  a magnetic  field 
is  called  magnetic  Induction. 

Specifically,  magnetic  induction  is  de- 
fined as  the  product  of  the  magnetic  per- 
meability by  the  magnetic  intensity.  Its 
symbol  is  B and  algebraically  B = n H. 
The  unit  of  magnetic  induction  Is  the  max- 
well per  square  centimeter;  It  has  no 
other  generally  accepted  name.  Magnetic 
induction  is  also  called  flux  density,  and  is 
often  defined  as  the  number  of  lines  of 
force  (or  Induction),  per  unit  area. 

MAGNETIC  INTENSITY  AROUND  A 
STRAIGHT  WIRE. — When  a current  of  I 
amperes  flows  through  a straight  wire  the 
magnetic  field  Is  in  the  form  of  concentric 
cylinders  with  the  wire  as  their  axis.  The 
direction  of  the  magnetic  lines  is  In  the 
direction  of  the  fingers  if  the  wire  Is 
clasped  with  the  right  hand,-  the  thumb 
being  extended  in  the  direction  of  the  cur- 
rent flow.  The  intensity  at  a point  d cm. 
distant  from  the  wire  Is  0.2I/d,  when  I is 
in  amperes. 

MAGNETIC  LEAKAGE. — Stray  magnetic 
lines  of  force  which  in  a generator  do 
not  pass  through  the  armature  or  in  a 
transformer  through  the  secondary  coil, 
and  so  do  no  useful  work. 

MAGNETIC  LINES. — A magnetic  field  is 
commonly  thought  and  spoken  of  as  con- 
sisting of  lines,  the  number  of  which  that 
cut  a plane  at  right  angles  to  the  mag- 
netic induction  is  a measure  of  the  field 
intensity.  They  are  imaginary  lines  and 
are  commonly  called  “magnetic  lines  of 
force”;  “magnetic  lines”  or  “lines  of  in- 
duction” are  better  names.  The  idea  of 
lines  of  force  originated  from  the  lines  of 
magnetic  induction  observed  when  iron 
filings  are  sprinkled  over  a sheet  of  glass 
placed  on  a magnet. 

MAGNETIC  MFG.  CO.— Milwaukee.  Wis. 
Manufacturer  magnetic  separators  and  pul- 
leys. Business  established  1916.  President, 
treasurer  and  general  manager,  R.  H. 
Stearns;  secretary,  J.  P.  Bethke:  sales 
manager,  O.  H.  Fobian.  Main  office  and 
factory,  7/74  Windlake  Ave.,  Milwaukee. 
Wis.  Branch  offices,  1501  Monadnock 
Bldg.,  Chicago,  111.;  380  Union  Arcade, 
Pittsburgh,  Pa.;  707  Franklin  Trust  Bldg., 
Philadelphia,  Pa.;  1626  Chemical  Bldg.,  St. 
Louis.  Mo.  Sales  representatives.  William 
J.  Cullen.  141  Centre  St..  New  York,  N.  Y.; 
George  F.  Crivel  & Co.,  Elliott  8quare 
Bldg.,  Buffalo,  N.  Y. 

MAGNETIC  PERMEABILITY.  — That 
property  of  magnetic  substances  which  af- 
fects the  degree  of  magnetization  attain- 
able through  them.  It  corresponds  to  con- 
ductivity of  electrical  conductors.  See  Per- 
meability for  further  details. 

MAGNETIC  POTENTIAL. — This  is  a 
quantity  analogous  to  electric  potential. 
The  magnetic  field  intensity  at  any  point 
P in  space  due  to  a point  pole  of  m units 
d cm.  distant  from  the  given  point  is 
m/da.  It  requires  an  expenditure  of  m/d 
ergs  of  work  to  bring  a unit  pole  from  an 
infinite  distance  up  to  the  given  point. 
The  magnetic  potential  of  point  P is  m/d. 
This  is  plainly  analogous  to  electric  poten- 
tial which  is  q/d. 

MAGNETIC  PULLEYS.  — See  Pulleys, 
magnetic  separating. 

MAGNETIC  RELUCTANCE. — The  ratio 
of  the  magnetomotive  force  to  the  result- 
ant flux  Is  called  the  reluctance  of  a mag- 
netic cifcult.  It  corresponds  to  resistance 
in  an  electric  circuit,  but  does  not  repre- 
sent a resistance  to  the  flux  in  the  sense 
of  dissipating  its  energy.  See  Reluctance. 

MAGNETIC  SATURATION.— As  the 
magnetizing  force  applied  to  a magnetic 
substance  is  increased  the  flux  density  first 
increases  much  more  rapidly  than  the  mag- 
netizing force,  but  as  the  latter  becomes 


very  large  the  flux  density  increases  more 
slowly  and  after  a certain  point  it  in- 
creases much  less  slowly  than  the  mag- 
netizing force.  This  point  is  commonly 
called  the  saturation  point.  It  is  not  an 
absolutely  definite  value  in  most  cases,  de- 
pending on  the  material  and  its  treatment. 
Practical  saturation  is  reached  in  most 
iron  and  steel  samples  at  about  or  below 
100  ampere-turns  per  inch.  Absolute  sat- 
uration, beyond  which  no  increase  in  flux 
density  occurs  regardless  of  further  in- 
crease In  the  magnetizing  force,  is  reached 
at  about  10,000  ampere-turns  per  inch  or 
above. 

MAGNETIC  SCREENS.  — These  are 
shields  of  soft  iron  interposed  between  a 
magnetic  field  and  the  apparatus  or  instru- 
ment to  be  protected  from  the  inductive 
action  of  the  field.  Electrical  measuring 
instruments  are  often  enclosed  in  a soft 
iron  case  which  prevents  the  penetration 
of  external  magnetic  lines  Into  the  mechan- 
ism of  the  instrument  and  hence  prevents 
their  disturbing  the  true*  reading  of  the  in- 
strument. 

MAGNETIC  SEPARATOR.— A machine 
for  removing  Iron  ore  from  the  foreign 
matter  with  which  it  is  mixed,  by  a power- 
ful electromagnet.  A similar  device  is 
used  to  separate  iron  filings  and  cuttings 
from  rubbish  or  from  other  non-magnetic 
metals  with  which  the  Iron  may  be  mixed. 
For  further  details  and  manufacturers  see 
Separators,  magnetic  or  Iron. 

MAGNETIC  SHUNT.  — An  adjustable 
choke  coil  of  low  resistance  and  high  in- 
ductance used  in  submarine  cable  tele- 
graphy to  make  the  recorder  respond  more 
promptly.  At  the  beginning  of  a current 
impulse  nearly  all  of  the  current  passes 
through  the  recorder,  but  as  the  signal  is 
sustained  changes  to  the  shunt.  It  is  said 
to  Increase  the  speed  about  12%. 

M AGN  ETIC  SOCKETS.  — See  Sockets, 
magnetic  holding. 

MAGNETIC  STORMS.— Disturbances  af- 
fecting the  magnetic  compass,  and  tele- 
phone and  telegraph  circuits  using  the 
earth  for  a return  circuit  and  other  similar 
grounded  electrical  circuits.  They  usually 
occur  simultaneously  with  brilliant  dis- 
plays of  the  aurora  borealis  and  are  sup- 
posed to  be  caused  by,  or  an  accompani- 
ment of,  storms  or  spots  on  the  sun.  In 
some  cases  the  induced  earth  currents  are 
so  severe  as  to  interrupt  all  long-distance 
telegraph  communication  between  cities  in 
certain  directions  and  it  is  claimed,  to  even 
burn  out  telegraph  instruments. 

MAGNETIC  SUBSTANCES.  — With  ref- 
erence to  their  behavior  when  Introduced 
into  a magnetic  field,  substances  are  classi- 
fied as  magnetic  and  nonmagnetic.  Just 
as  some  substances  conduct  electricity  more 
readily  than  others,  so  some  substances  are 
more  permeable,  or  permit  the  development 
of  a magnetic  flux  more  easily  than  others. 
Substances  within  which  magnetism  can 
be  developed  more  readily  than  in  free 
space  are  called  magnetic  substances. 
Pure  iron  is  the  most  easily  magnetized 
and,  due  to  its  relative  cheapness,  is  in- 
variably used  where  a path  of  low  mag- 
netic reluctance  is  desired.  Some  other 
magnetic  substances  are  nickel,  cobalt  and 
certain  alloys  of  manganese  known  as 
Heusler  alloys.  Most  substances  possess 
no  magnetic  properties  which  distinguish 
them  from  air  or  free  space.  Their  pres- 
ence in  a magnetic  field  produces  no  effect. 
Such  substances  are  called  nonmagnetic. 
Also  see  Permeability;  Diamagnetic  bodies; 
Paramagnetic  bodies  ; Ferromagnetic 
bodies. 

MAGNETIC  TESTING  APPARATUS 
AND  INSTRUMENTS.  MISCELLANEOUS. 

— The  ordinary  magnetic  tests  of  iron  and 
steel  are  for  two  classes  of  determina- 
tions. B-H  curves  and  permeability  tests, 
and  the  hysteresis  and  eddy-current  losses. 
The  determinations  of  the  B-H  curve  and 
of  permeability  are  made  in  several  ways 
utilizing  four  general  methods.  Three  of 
these  methods  are  suited  for  shop  tests 
where  the  accuracy  required  is  not  so  great 
and  the  apparatus  used  in  these  tests  will 
be  found  discussed  under  Permeameters. 

The  apparatus  used  in  laboratories  for 
precision  measurement  employs  the  ballis- 
tic method,  a method  in  which  the  sample 
is  wound  with  a secondary  or  test  coil 
connected  in  series  with  a ballistic  gal- 
vanometer, measurement  being  made  by 
noting  the  deflection  of  the  galvanometer 
when  the  current  in  the  primary  or  mag- 
netizing coil  is  changed  in  value  or  re- 
versed. The  standard  set  up  for  this  test 
includes  an  iron  yoke,  standard  solenoid, 
ballistic  galvanometer,  ammeter,  storage 
battery  variable  resistances  and  switches. 
This  determination  may  also  be  used  for 
determining  the  hysteresis  loss.  The  core 
loss  may  be  determined  by  measuring  the 


452 


Digitized  by  LjOOQLe 


MAGNETISM 


EMF  ELECTRICAL  YEAR  BOOK 


MAGNETOMOTIVE 


power  loss  by  means  of  a wattmeter,  the 
only  special  apparatus  required  being  a 
coil  of  two  windings  within  which  the  speci- 
men is  placed. 

Other  special  apparatus  is  used  for  de- 
termination of  the  hysteresis  loss  which 
operates  on  the  following  principle.  The 
test  sample  is  mounted  between  the  poles 
of  a permanent  magnet,  the  magnet  being 
pivoted  at  the  center  of  rotation.  The  test 
sample  is  rotated  at  a slow  speed,  pro- 
ducing a deflection  of  the  pivoted  magnet, 
this  deflection  being  a measure  of  the 
hysteresis  loss.  This  principle  is  modified 
in  some  types,  the  magnet  rotating  and  the 
sample  remaining  stationary  or  the  per- 
manent magnet  may  be  replaced  by  an 
electromagnet. 

Manufacturers: 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St..  Philadelphia.  Pa.  “Tetco.” 

Holz  & Co.,  Inc.,  18  Madison  Ave.,  New 
York,  N.  Y.  “Magnet  Meters." 

Hoyt  Electrical  Instrument  Works,  Pena- 
cook,  N.  H.  “Hoyt." 

McDonnell  Odometer  Co.,  3501-03  S. 
Kedzie  Ave.,  Chicago,  111. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

MAQNETI8M. — Magnetism  is  a property 
exhibited  by  iron,  steel,  cobalt,  nickel  and 
to  a lesser  degree  by  numerous  other  sub- 
stances. A magnetized  body  shows  two 
characteristic  properties.  It  tends  to  Bet 
itself  In  a definite  direction  when  placed  in 
a magnetic  field,  illustrated  by  the  magne- 
tic needle  in  the  earth’s  field,  and  it  tends 
to- attract  other  magnetic  substances,  such 
as  iron  filings. 

The  region  in  the  vicinity  of  a magnet  is 
a field  of  force  which  can  be  mapped  by 
placing  a sheet  of  paper  above  the  mag- 
net and  sprinkling  iron  filings  on  the  paper. 
The  filings  will  arrange  themselves  in 
curved  lines  between  certain  regions  in  the 
magnet  known  as  magnetic  poles.  If  a 
magnet  is  suspended  so  that  ft  is  free  to 
rotate  and  another  magnet  is  brought  near 
it,  like  poles  are  found  to  repel  each  other 
and  unlike  poles  attract  each  other.  If  free 
to  do  so,  poles  will  move  along  the  lines 
of  force  of  a magnetic  field,  opposite  poles 
moving  in  opposite  directions. 

The  region  around  a conductor  carrying 
an  electric  current  is  also  found  to  be  a 
field  of  magnetic  force,  the  lines  of  which 
encircle  the  conductor.  This  can  be  demon- 
strated with  a compass  needle  or,  in  the 
case  of  a large  current,  with  iron  fllfngs. 
If  the  conductor  is  in  the  form  of  a long 
coil  or  solenoid  with  a large  number  of 
turns  of  insulated  wire  through  which  the 
current  is  flowing,  the  magnetic  field  in 
Its  interior  will  be  of  great  intensity.  An 
iron  core  placed  In  this  field  will  become 
Btrongly  magnetized.  If  the  current  ceases 
to  flow,  the  iron  will  lose  most  of  its  mag- 
netism. If  a hard  steel  core  is  used,  much 
of  the  magnetization  will  be  retained,  the 
steel  becoming  a permanent  magnet.  The 
important  relation  between  an  electric  cur- 
rent and  a magnetic  field  was  discovered 
by  Oersted  about  1820. 

Any  electric  charge  in  motion  has  been 
shown  to  produce  a magnetic  field,  the  in- 
tensity of  which  depends  on  the  magnitude 
of  the  charge  and  upon  its  velocity.  Ac- 
cording to  the  electron  theory,  a current 
in  a conductor  is  a stream  of  negative  elec- 
trons in  motion.  If  we  assume  that  each 
atom  of  matter  has  electrons  revolving 
around  It  like  planets  around  the  sun,  each 
atom  will  have  a magnetic  field  perpendicu- 
lar to  the  plane  of  rotation  of  the  electrons. 
In  an  unmagnetized  substance  the  planes 
of  rotation  of  the  electrons  vary  in  direc- 
tion in  a haphazard  manner  and  no  ex- 
ternal magnetic  field  is  produced.  In  a 
magnetized  body  the  planes  of  rotation  of 
the  electrons  are  turned  more  or  less  in 
some  particular  direction  and  the  external 
magnetic  field  becomes  apparent  in  the 
vicinity  of  the  body. 

The  fact  that  there  is  a magnetic  field 
around  a conductor  in  which  a current  is 
flowing  led  to  the  important  discovery  by 
Faraday,  in  1831.  that  an  electric  current 
can  be  induced  In  a conductor  by  chang- 
ing the  intensity  of  the  magnetic  field 
passing  through  a closed  circuit.  This  cur- 
rent Is  fn  one  direction  when  the  field  in- 
creases and  In  the  opposite  direction  when 
the  field  decreases.  This  is  the  principle  of 
the  generator,  the  transformer  and  many 
other  Important  electrical  devices. 

The  magnetic  field  of  the  earth  is  prob- 
ably due  to  electron  discharges  in  the  at- 
mosphere and  in  the  earth’s  crust. 

MAGNETI8M,  RESIDUAL.— See  Residual 
magnetism. 

MAGNETITE  ANODES.— Plates  or  slabs 
of  fused  iron  oxide,  which  are  conducting 


enough  to  be  used  as  anodes,  and  are  prac- 
tically unattacked  in  many  electrolytic 
solutions.  They  are  made  by  fusing  ferric 
oxide  mixed  with  a small  amount  of  silica 
(2  to  5%)  in  an  electric  furnace.  The 
product  is  magnetic  iron  oxide,  Fe»  04,  con- 
taining a little  silica  uniformly  combined. 
When  cast  It  must  be  cooled  very  slowly 
to  prevent  cracking;  when  cold  it  is  some- 
what brittle,  but  has  an  electrical  con- 
ductivity of  about  10,000  mhos.  It  has  been 
found  very  useful  as  an  unattackable 
anode  in  metallic  sulphate  solutions,  where- 
by electrolysis  removes  metal  from  the 
solution  and  leaves  an  equivalent  amount 
of.  sulphuric  acid  in  its  place.  Sometimes 
the  anodes  are  cast  hollow  and  lined  with 
electrodeposited  copper,  to  distribute  cur- 
rent more  uniformly  to  the  whole  surface 
of  the  anode. 

MAGNETIZATION  CURVE  OF  A MA- 
CHINE.— A curve  showing  the  relation  be- 
tween the  field  current  or  the  field  ampere- 
turns  of  an  electric  machine  and  the  volt- 
age generated  at  no  load.  Also  called  the 
open-circuit  or  Do-load  saturation  curve 
and  the  no-load  characteristic.  See  Satura- 
tion curve. 

MAGNETIZATION  CURVES.— These  are 
graphical  representations  of  the  relation 
between  magnetizing  force  and  flux  density 
produced.  They  are  often  cabled  B-H 
curves.  They  are  platted  on  cross-section 
paper  and  show  the  variation  of  flux  dens- 
ity with  magnetizing  force.  These  curves 
give  valuable  information  concerning  the 
magnetic  properties  of  substances,  espe- 
cially of  iron  and  steel. 

MAGNETIZERS  AND  REMAGNETtZ- 
ERS. — Permanent  magnets  are  extensively 
used  in  telephone  and  automobile  magnetos 
and  in  electrical  Instruments.  They  are 
magnetized  by  making  them  a part  of  the 
magnetic  circuit  of  an  electromagnet.  In 
time  they  may  become  weak  and  are  re- 
magnetized in  a similar  manner.  The  in- 
struments for  this  work  are  called  magnet- 
izers  or  remagnetizers,  according  to  their 
purpose,  and  are  simply  electromagnets, 
with  suitable  polefaces,  designed  to  produce 
a field  of  the  required  strength.  They  are 
ordinarily  made  for  bench  work;  however, 
for  remagnetizing  the  magnets  of  rotating- 
fleld  magnetos  there  are  portable  types 
which  may  be  held  against  the  pole-faces 
of  the  magneto  while  they  are  in  the  ma- 
chine to  avoid  the  trouble  involved  in  re- 
moving them.  These  magnets  are  some- 
times remagnetized  by  setting  the  arma- 
ture coils  in  the  proper  position  relative  to 
the  poles  and  energizing  them;  the  coils 
must  be  energized  a number  of  times  if 
the  magnets  are  to.  be  brought  to  their 
original  strength,  as  the  field  set  up  by 
these  coils  is  weak.  Another  form  of  mag- 
netizer  is  used  for  bar  magnets.  It  is  sim- 
ply a solenoid  of  length  about  double  that 
of  the  bars  to  be  magnetized,  w'hlch  are  in- 
serted within  the  solenoid  just  like  a core 
before  the  current  is  applied. 

Manufacturers: 

Cowie  Electric  Co.,  The  E.  S..  1818  Mc- 
Gee St.,  Kansas  City,  Mo. 

Electric  Equipment  Co.,  Inc.,  1240  S. 
Hope  St.,  Los  Angeles,  Cal. 

Electro  Magnetizer  Co.,  830  Market  St., 
San  Francisco,  Cal. 

Essex  Storage  Battery  & Supply  Co., 
Inc.,  279-81  Halsey  St..  Newark.  N.  J. 

ESTERLJNE-ANGUS  CO..  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

Fore  Electrical  Mfg.  Co.,  Inc.,  5255  N. 
Market  St.,  St.  Louis,  Mo. 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland,  Ohio.  “F-F.” 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Niehoff  & Co..  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111.  “Mag-Charger,” 
“Niehoff  Magnetizer.” 

Quality  Electrical  Products  Co.,  907  E. 
15th  St.,  Kansas  City,  Mo.  “Quality 
Products.” 

Simplex  Magneto  Co.,  Inc.,  1790  Broad- 
way, New  York,  N.  Y. 

Stahl  Rectifier  Co..  1401-5  W.  Jackson 
Blvd.,  Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” . 

Teagle  Co.,  The,  1125  Oregon  Ave.,  Cleve- 
land, Ohio. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis.” 

MAGNETIZING  FORCE.— The  magnet- 
izing force  Is  equal  to  the  magnetomotive 
force  per  unit  length.  It  is  also  called 
the  magnetic  field  intensity.  Its  symbol 
is  H.  The  unit  is  the  gilbert  per  centi- 
meter, or  ampere-turn  per  inch. 

MAGNETO. — A small  electric  generator 
having  permanent  magnet  fields.  It  may 
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be  driven  by  hand  and  used  for  telephone 
ringing  or  for  testing  out  circuits  or,  when 
mounted  on  an  automobile,  driven  by  the 
engine  and  used  for  ignition  purposes.  For 
further  details  and  manufacturers,  see 
Generators,  magneto  (three  types). 

MAGNETO. — Trade  name  f9r  packings 
for  piston,  valves,  etc.,  manufactured  by 
Randolph  Brandt,  70  Cortlandt  St.,  New 
York,  N.  Y. 

MAGNETO  PARTS.— The  very  wide  use 
of  magnetos  for  ignition  systems  of  auto- 
mobiles, motorcycles,  airplanes  and  sta- 
tionary engines,  and  for  telephone  ringing 
and  miscellaneous  purposes,  has  brought 
about  development  of  numerous  types  and 
these  require  a large  number  of  parts  both 
for  new  equipment  and  as  replacement. 
Some  manufacturers  specialize  in  the  pro- 
duction of  magneto  parts,  making  them  In 
large  quantities  to  be  assembled  by  the 
automobile  manufacturers,  or  sometimes 
other  manufacturers  of  ignition  devices. 
Many  of  the  magneto  makers  also  produce 
and  carry  a large  supply  of  suitable  parts 
for  replacement  purposes  and  for  sale  to 
other  manufacturers.  One  part  that  is  of- 
ten made  in  this  way  is  the  permanent 
field  magnet,  which  unless  carefully  made 
loses  its  strength  and  requires  early  re- 
placement. The  transformer  coils  which 
form  a part  of  the  high-tension  units  are 
of  a special  construction  and  are  often 
made  by  a transformer  or  coil  specialist. 
This  is  also  true  of  the  armature.  Then 
there  are  small  cams  which  operate  con- 
tacts depending  on  the  armature  position, 
gears  to  drive  the  armature,  distributer 
gears,  brushes  and  contact  fingers,  coupl- 
ings and  other  such  parts,  all  of  which  are 
frequently  made  by  specialists. 

Manufacturers: 

American  Bosch  Magneto  Corp.,  Spring- 
field.  Mass.  “Bosch.” 

American  Swiss  Magneto  Co.,  The,  6182 
Fernwood  Ave.,  Toledo,  Ohio. 

Apollo  Magneto  Corp.,  Kingston,  N.  Y. 
(Armatures.) 

Bailey  Mfg.  Co.,  The.  Union  City,  Ind. 

Chapin  Co.,  Charles  E.,  201  Fulton  St., 
New  York.  N.  Y. 

Climax  Motor  Devices,  Chagrin  Falls, 
Ohio.  “Climax.” 

Crosby  Co.,  The,  Buffalo,  N.  Y.  * 

Grossman  Auto  Parts  Co.,  White  Plains, 
N.  Y.  “Gapco.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

INTERNATIONAL  INSULATING  CORP., 
25  W.  45th  St.,  New  York,  N.  Y. 

Karge- Baker  Corp,,  Phoenix,  N.  Y. 
“Karge.” 

Lauraine  Magneto  Co.,  Inc.,  Long  Island 
City,  N.  Y.  “Lauraine.” 

Niehoff  & Co.,  Inc.,  Paul  G.,  232*242  E. 
Ohio  St.,  Chicago.  111. 

Parker  White  Metal  & Machine  Co..  South 
Erie,  Pa. 

Redmanol  Chemical  Products  Co..  636-678 
W.  22nd  St..  Chicago,  111.  “Redmanol.” 

Slocum,  Avram  & Slocum  Laboratories. 
Inc.,  Woolworth  Bldg.,  New  York,  N.  Y. 
“Flexite.” 

Splitdorf  Electrical  Co.,  98  Warren  St., 

Teagle  Co.,  The,  1125  Oregon  Ave.,  Cleve- 
land. Ohio. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

MAGNETO  TELEPHONES.  — See  Tele- 
phones, wall,  magneto  type. 

MAGNETO  TESTING  SET8^— This  term 
is  applied  both  to  testing  sets  using  a 
magneto  for  the  source  or  energy,  as  in 
certain  fault  finders,  insulation  testers, 
etc.,  and  to  sets  designed  for  the  testing 
of  magnetos,  especially  magnetos  used  In 
automotive  equipment.  For  further  in- 
formation regarding  these  two  classes  of 
sets  and  for  manufacturers  see  Testing 
sets,  portable,  magneto  and  bell  type;  Test- 
ing sets,  portable,  magneto  and  telephone 
type;  Testers,  automobile. 

MAGNETOGRAPH.  — Trade  name  for 
oxyacetylene  cutting  machines  manufac- 
tured by  the  Davis-Bournonville  Co.,  Jer- 
sey City,  N.  J. 

MAGNETOGRAPH.  — Trade  name  for 
electric  time  stamps  manufactured  by  the 
Magnetic  Clock  Co..  37-39  E.  28th  St.,  New 
York.  N.  Y. 

MAGNETOMOTIVE  FORCE.— The  mag- 
netic fields  in  most  electromagnetic  ma- 
chines and  apparatus  are  produced  by  elec- 
tric currents.  The  ability  or  power  of  the 
current  to  develop  magnetism  depends  up- 
on the  current  strength  and  the  number  of 
turns  in  the  coil  or  solenoid  through  which 
it  flows.  Magnetomotive  force  may  thus 
be  defined  as  the  magnetizing  ability  of  a 
coil  through  which  a current  flows.  FOr 
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a long  solenoid  It  is  equal  to  I.257NI  gll- 
bert8,  where  N is  the  number  of  turns  in 
the  solenoid  and  I is  the  current  in  am- 
peres. The  practical  unit  of  magnetomo- 
tlye  force  is  the  ampere-turn,  which  see. 
Also  see  Difference  of  magnetic  potential. 
More  broadly,  magnetomotive  force  may  be 
denned  as  the  total  magnetizing  power  in 
a magnetic  circuit  which  sets  up  the  mag- 
netic flux  and  overcomes  the  reluctance; 
in  other  words,  it  is  to  a magnetic  circuit 
what  electromotive  force  is  to  an  electric 
circuit.  The  abbreviation  for  magnetomo- 
tive force  is  m.m.f.  Its  symbol  is  if 
MAGNET8.  LIFTING,  CRANE  OR 

HO,ST  iTrPE* — The  magnet  is  a 

powerful  electromagnet  operated  by  a crane 
in  much  the  same  manner  as  an  ordinary 
lifting  crane  hook.  It  is  essentially  a coil 
°S  wAn;1  eacased  in  a steel  shell.  The  style 
°\..8te,A  depends  largely  upon  the  use  to 
which  the  magnet  Is  to  be  put.  Such  mag- 
nets receive  extremely  hard  usage  and  are 
consequently  constructed  to  withstand  vio- 
sn°cK  and  abrasion.  The  commonest 
type  is  circular  and  is  adapted  to  a num- 
ber of  uses,  such  as  handling  pig  iron, 
iarge  castings,  scrap,  plates,  kegs  of  nails, 
etc.  These  crane  magnets  vary  in  size 
from  a diameter  of  36  to  66  Ins.  The  lift- 

iK*JSKafclty,iiVSplH.  markedly  with  the 
material  handled.  For  instance,  a 36-in 
magnet  will  lift  20,000  lbs.  of  billets  and 
slabs,  600  lbs.  of  boiler  plate  or  200  lbs.  of 
lamination  scrap.  In  the  round  tvpe  the 
*ube  extremely  well  protected; 
I «e  Ithey  areJ  ,U8Ually  waterproofed 

and  entirely  encased  in  metal.  To  prevent 

the  (ioils  the  uPPer  shell  Is 
ribbed  to  give  a large  cooling  surface. 
Sometimes  additional  surface  is  provided 
by  a hole  in  the  center  of  the  shell 

i,Q«SSther«  form’  , Part*cularry  adapted  to 
handling  pipes,  rails,  structural  steel  beams 

SLil!"?1",  p,ec*s  which  may  be  piled  ^o 
5?£ef®at  a lon£  surface,  consists  of  one 
°*\two  magnet  units.  These  units  have  a 

as  1 tTi«UIi»riiiPOn  a C?re* in  the  same  manner 
as  the  ordinary  electromagnet,  but  are 
equipped  with  special  pole-faces.  These 
fastened6  plates’  triangular  in  form. 

A?  ^ core  at  the  apex  of  the 
triangle,  the  base  of  the  triangle  beine  the 

Th?fcSid!LC^taet  f?r  the  ">aierial  lif,ed 
Power  of  a magnet  is  greatest 
when  the  metal  held  bv  It  completes  the 
K'Cno«h,by  brId,einK  the  Rap  from 
thiQ  tvr£»0lSv  Th  8 c?n  Ae  accomplished  in 
he  hAJTit*  f maFnet  when  the  pieces  to 
be  handled  are  of  greater  length  than  that 
between  the  pole-faces,  this  being  the  only 

✓ W,h2reftr!^ateri*al  11  ,s  de8,ened  to  handleV 
Where  two  units  are  used  they  are  usually 
*°  ^vel  along  a beam  to  vary 
the  distance  between  units,  the  beam  ho 
SUSPf nded  *rom  a traveling  crane.  Spe 

& ass*  « . "s 

•»  * 

^agnets  have  come  into  extensivi 
^8®  steel  and  iron  works,  foundries  stee 
T*hiv,r0n  shiPPinsr  yards  and  docks’  etc 
In^hnn^y6  a ^r®at  deal  of  labor  and  tim< 
tur«f °if  pI5  lron’  scraP.  rails,  struc 
prove  difflmnt  ahd  °thf,r  iron  Products  tha 
ult  Py  °rdinary  methods,  no 

account  ofS<thAf  «thS  we'*ht  but  more  o, 
at^°^L°  the  awkward  shape  or  rougl 
a,ad  Irff^ular  surface  of  much  of  this  mate 
iron  o*n«ennia?inet  WUI  handle  as  much  pif 

hand  eAT}§  of  men  doIn&  It  b* 

hand  and  without  accidents,  which  are  com' 
mon  in  the  manual  method.  They  hav< 
Prnn”  ^?d , wlt^  success  for  everything  ir 
iron  but  large  castings,  and  have  ever 

thlt  w?rPe  sunkt0  Sa'VaSe  lr°"  n°m  barSe: 

Manufacturers: 

Cleveland  Armature  Works,  Inc.,  4732-31 
St.  Clair  Ave..  Cleveland,  Ohio. 

CVAA*ER~HAMMER  MFG.  CO..  THE 
Milwaukee,  Wis.  C-H  Lifting  Magnet) 
are  manufactured  in  both  the  circulai 
and  the  rectangular  types.  Circulai 
type  magnets  are  designed  especially 
for  handling  raw  material  and  stock  o‘ 
Irregular  size  and  shape,  although  the] 
are  often  used  efficiently  for  handlint 
certain  kinds  of  finished  products 
Generally  speaking,  however,  when 
finished  products  and  regular  shape) 
are  handled  exclusively,  rectangulai 
magnets  are  used.  The  exclusive 
patented  spool  construction  in  C-H 
Magnets  permits  a shorter  mear 
ength  of  turn  in  the  coil  wind- 
. ing,  cuts  magnetic  leakage  to  g 
minimum,  and  insures  maximum  Ilf tlnfi 
capacity  per  unit  of  weight  of  materia 
used.  An  absolutely  tight  joint  betweer 
the  spool  and  the  magnet  case  elim- 
inates all  dead  air  space  and  insures  the 
rapid  radiation  of  heat.  Since  the  rise 


of  coil  temperature  is  a limiting  feature 
in  magnet  design,  the  careful  provision 
for  rapid  heat  radiation  from  C-H  Mag- 
nets is  important.  It  accounts  for  the 
high  all-day  efficiency.  As  nearly  all 
lifting-magnet  troubles  are  traceable  to 
moisture  in  one  form  or  another,  the 
importance  of  the  absolute  weatherproof 
construction  used  in  C-H  Magnets  is 
apparent.  It  is  just  as  necessary  to 
guard  against  the  entrance  of  moisture- 
laden air  into  the  magnet  structure  as 
it  is  to  guard  against  moisture  in  the 
form  of  rain,  snow  and  dew.  C-H 


C-H  Lifting  Magnet 


Magnets  are  first  fully  assembled 
and,  with  all  parts  in  their  prop- 
er position,  are  subjected  Jo  a 
baking  process  until  all  traces  of 
moisture  in  the  interior  of  the  magnet 
are  eliminated.  Air  is  then  exhausted 
from  the  magnet  casing  by  the  vacuum 
process  and  a hot  filler  is  forced  into 
the  interior  under  heavy  pressure.  This 
filler  permeates  every  crevice  of  the 
magnet  and  on  cooling  forms  a perma- 
nent, elastic,  air-tight  seal  which 
possesses  high  moisture-repelling  and 
excellent  insulating  properties.  All  lifting 
magnets  are  designed  for  operation  on 
direct  current  circuits  only.  Standard 
C-H  Lifting  Magnets  are  designed  for 
operation  on  220-volt  service.  Magnets 
can  be  wound  for  110-volt  service,  if 
desired.  See  display  adv.  pages  1225- 
1230.— Adv. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 
M.” 

Electric  Heat  Control  Co.,  The,  2711 
Church  Ave..  Cleveland,  Ohio. 

K & B Co..  495-497  N.  3rd  St.,  Philadel- 
phia, Pa. 

Magnetic  Mfg.  Co.,  774  Windlake  Ave., 
Milwaukee,  Wis. 

OHIO  ELECTRIC  & CONTROLLER  CO., 
Cleveland,  Ohio.  Ohio  Mill  Type  Lift- 
ing Magnets  have  indestructible  asbes- 
tos insulated  coils  and  unbreakable 
outer  rings  with  no  through  holes.  Ter- 
minals and  leads  are  well  protected. 
Ohio  magnets  are  waterproof  and  have 
low  temperature  rise  and  therefore  have 
good  all  day  lifting  capacity. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore.” 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Stansico.” 

MAGNETS,  LIFTING,  HAND  AND 
PORTABLE. — For  handling  quantities  of 
small  pieces  of  Iron,  such  as  small  cast- 
ings, bolts,  nuts,  screws,  nails,  washers, 
etc.,  portable  lifting  magnets  are  some- 
times used.  Such  devices  are  also  used  to 
separate  such  parts  from  nonmagnetic 
materials  with  which  they  have  become 
mixed  or  for  quickly  picking  up  such  arti- 
cles that  have  been  spilled  from  their  con- 
tainers. 

Manufacturers: 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Hand  Magnets 
are  manufactured  for  use  on  either  111) 
or  220-volt  d-c  circuits.  A trigger  is 
mounted  under  the  handle;  this  oper- 
ates a strong  quick  make-and-break 
snap  switch  concealed  in  the  cast  alum- 
inum yoke  cover.  Pulling  the  trigger 
toward  the  handle  closes  the  switch. 
See  display  adv.  pages  1225-1230.— Adv. 


Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland.  Ohio.  “E.  C.  & 

M.  * 

OHIO  ELECTRIC  & CONTROLLER  CO., 
THE,  6900  Maurice  Ave.,  Cleveland, 
Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 
MAGNETS.  PERMANENT.  — Permanent 
magnets  form  a part  of  most  electrical 
measuring  instruments  and  are  used  ex- 
tensively as  field  magnets  for  both  auto- 
mobile and  telephone  magnetos.  They  are 
usually  of  hard,  high-carbon  magnet  steels. 
(For  further  information  regarding  this 
steel  see  Steel,  magnet.)  The  form  of 
the  magnet  is  determined  partly  by  its  use 
and  partly  by  the  physical  characteristics 
of  permanent  magnets.  All  permanent  mag- 
nets have  a tendency*  to  demagnetize  them- 
selves. This  is  particularly  noticeable  in 
short  bar  magnets.  The  longer  the  bar 
the  less  is  the  demagnetizing  effect,  and 
if  bent  into  a horseshoe  form  this  effect 
is  even  more  decreased.  This  demagnetiz- 
ing effect  in  horseshoe  magnets  seems  to 
be  decreased  by  increasing  the  magnetic 
leakage  across  the  gap  between  the  poles; 
consequently  the  poles  are  usually  as  large 
and  the  air  gap  as  small,  as  possible. 
Other  causes  of  loss  in  magnetism  are 
mechanical  shock,  large  changes  in  tem- 
perature. contact  with  magnetic  iron,  and 
exposure  to  an  external  demagnetizing 
force.  In  use  there  occurs  a decrease  in 
strength,  due  probably  to  one  of  the  above 
causes,  a phenomenon  called  aging.  This 
is  quite  undesirable  in  magnets  used  in 
meters  and  therefore  aging  is  often  spe- 
ciaJly  induced  by  mechanical  means  before 
the  magnets  are  put  into  use  in  the  Instru- 
ment. The  more  common  methods  of  ag- 
ing are  heating  in  a steam  bath  and  re- 
peated tapping.  Before  being  magnetized 
the  formed  steel  is  usually  annealed  to  re- 
lieve internal  stresses  set  up  by  the  heat- 
treating  processes. 

The  methods  of  magnetization  differ  with 
the  type  of  magnet.  Bar  magnets  are  mag- 
netized by  placing  them  within  a solenoid 
about  twice  as  long  as  the  bar.  Horse- 
shoe magnets  receive  their  magnetization 
by  making  them  a part  of  the  magnetic 
circuit  of  a horseshoe  electromagnet. 
Usually  they  are  placed  with  their  pole- 
faces  in  contact  with  the  poles  of  the 
magnet. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York.  N.  Y.  “Bunnell.” 

ESTERLINE- ANGUS  CO.,  THE,  Lemcke 
Annex.  Indianapolis.  Ind. 

Holz  & Co.,  Inc.,  18  Madison  Ave  , New 
York.  N Y. 

Indiana  Steel  Products^  Co..  Valparaiso. 
Ind. 

Leich  Electric  Co.,  Gdnoa.  111. 

St.  John,  Thomas  M.,  East  Windham, 

N.  Y. 

Standard  Scientific  Co..  9 Barrow  St.. 
New  York.  N.  Y.  “Stansico.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester.  N.  Y. 

Teagle  Co..  The,  1125  Oregon  Ave.,  Cleve- 
land. Ohio. 

UUca^Fire  Alarm  Telegraph  Co.,  Utica. 

MAGNIPHONE  CO.,  THE.— 29  E.  Madi- 
son St..  Chicago,  111.  Manufacturer  of  hear- 
ing devices  for  the  deaf.  Business  estab- 
lished 1914.  President.  Albert  E.  Coy; 
secretary,  E.  M.  Miller. 

MAGNO. — Trade  name  for  Ignition  wire 
manufactured  by  the  Electrical  Alloy  Co., 
Morristown.  N.  J. 

MAGNOLIA. — Trade  name  for  sheet  pack- 
ing manufactured  by  the  Jenkins  Bros..  133 
N.  7th  St..  Philadelphia,  Pa. 

MAGNOLIA  METAL  CO.— New  York.  N. 
Y.  Manufacturer  of  babbitt  metal.  Main 
office  and  factory,  113-115  Bank  St.,  New 
York.  N.  Y.  Branch  offices.  Fisher  Bldg., 
Chicago,  111.;  Pacific  Bldg.,  San  Francisco, 
Cal. 


MAGNUS  ELECTRIC  CO..  INC.— 109 

Broad  St.,  New  York,  N.  Y.  Manufacturer 
of  attachment  plugs  and  switch  box  covers. 
Business  established  1919.  President,  treas- 
urer and  general  manager.  Max  Manheim; 
vice-president.  C.  M.  Manheim;  secretary, 
M.  E.  Comerford. 

MAI  L-O- METER.  — Trade  name  for 
motor-driven  sealing,  stamping  and  count- 
ing machines  manufactured  by  the  Mall- 
ometer  Svles  Co.,  3469  E.  Jefferson  Ave.. 
Detroit,  Mich. 

MAILOMETER  SALES  CO.  — Detroit. 
Mich.  Manufacturer  of  motor-driven  seal- 
ing, stamping  and  counting  machines. 
President,  Benjamin  S.  Warren;  vice- 
president,  Walter  E.  Parker;  secretary,  R. 
M.  Dyar;  treasurer,  Wetmore  Hunt.  Main 
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office  and  factory,  3469  E.  Jefferson  Ave., 
Detroit,  Mich.  Branch  offices,  39  S.  La 
Salle  St.,  Chicago,  111.;  823  Pulitzer  Bldg., 
New  York,  N.  Y.;  310  American  Bank  Bldg.. 
Kansas  City,  Mo.;  620  Victoria  Bldg.,  St. 
Louis,  Mo. 

MAIMIN  CO.,  INC.,  H.— 247-261  W.  19th 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric  cloth  cutting  machines.  President. 
H.  Maimin;  vice-president,  M.  Maimin; 
secretary  and  treasurer,  D.  S.  Maimin. 

MAIN. — Trade  name  for  battery  charging 
sets  manufactured  by  the  Main  Electric 
Co.,  Cleveland,  Ohio. 

MAIN  ELECTRIC  CO,— Cleveland,  Ohio. 
Manufacturer  of  farm  lighting  plants,  gen- 
erators and  battery-charging  equipment. 
Business  established  1911.  President,  treas- 
urer and  general  manager,  M.  E.  Main; 
vice-president,  Carl  J.  Main;  secretary,  J. 
H.  Redette.  Main  office  and  factory.  Cleve- 
land, Ohio.  Branch  office.  Pittsburgh.  Pa. 

MAIN-LINE  RELAY.— In  telegraphy,  a 
relay  responding  to  a small  current  in  the 
main  line  circuit,  which  controls  a local 
circuit  operating  the  sounder. 

MAIN -POWER-LIGHT.— Trade  name  for 
farm  lighting  plants  manufactured  by  the 
Main  Electric  Co.,  Cleveland,  Ohio. 

MAINE. — Trade  name  for  generators, 
motors,  hoists  and  special  machines  manu- 
factured by  the  Maine  Electric  Co.,  Inc., 
35  Commercial  St..  Portland,  Me. 

MAINE  ELECTRIC  CO.,  INC.,  THE.— 
Portland,  Me.  Manufacturer  of  motors, 
generators,  electric  hoists  and  special 
machines.  BtUrtness  established  1898. 
President  and  general  manager,  James  P. 
Phillips;  secretary  and  treasurer,  H.  M. 
Wilson.  Main  office  and  factory,  35  Com- 
mercial St.,  Portland,  Me.  Branch  office. 
30  Church  St.,  New  York,  N.  Y.  Sales 
representatives,  Kearfott  Engineering  Co., 
95  Liberty  St.,  New  York,  N.  Y. 

MAINS.— The  principal  wires  or  cables 
leading  from  the  distributing  centers  In  a 
building,  plant  or  other  electrical  installa- 
tion and  serving  as  the  distribution  system 
from  which  branch  circuits  lead  off  to  the 
lamps,  motors,  heaters  and  other  electricity- 
using  devices.  In  a very  large  building  or 
simitar  installation,  heavy  feeders  lead 
from  the  main  switchboard  or  service  board 
to  the  principal  distributing  centers,  from 
which  the  mains  lead  to  the  panelboards. 

In  central-station  power  and  lighting  dis- 
tribution systems  the  mains  are  the  wires 
or  cables  led  out  from  the  distribution 
center  which  is  supplied  by  a feeder.  They 
are  the  circuits  from  which  service  taps 
are  made.  In  d-c.  service  they  are  usually 
large  cables  buried  in  conduit.  Alternat- 
ing-current systems  have  both  primary  and 
secondary  mains  and  as  the  primary  mains 
operate  at  a higher  voltage  than  d-c.  mains, 
the  conductors  are  usually  smaller. 

MAINTENANCE. — The  care  and  upkeep 
of  electrical  or  other  equipment  as  dis- 
tinguished from  the  original  installation  of 
the  equipment  or  the  making  of  consider- 
able additions.  No  matter  how  perfect  the 
apparatus  nor  how  good  the  installation.  It 
is  useless  to  expect  continued  good  re- 
sults if  the  plant  is  not  properly  main- 
tained. This  requires  a certain  amount  of 
continued  intelligent  care,  inspection  and 
replacement,  the  details  of  which  depend 
on  the  equipment.  In  maintenance  work 
best  results  are  secured  by  a carefully  laid 
out  schedule  providing  for  periodical  in- 
spection of  various  parts  of  the  equipment, 
daily  or  after  a certain  number  of  days,  or 
weeks,  or  after  a certain  mileage,  as  the 
case  may  be.  Haphazard  inspection  is 
never  reliable.  . . 

Revolving  machines  must  have  their 
bearings  well  supplied  with  lubricant  at 
all  times.  Those  with  commutators  or 
slip  rings  should  be  watched  to  correct 
poor  brush  contact,  grooving  of  commuta- 
tors, high  mica  or  other  causes  of  exces- 
sive sparking,  worn  out  brushes,  and  stiff 
or  dirty  brush  rigging.  Machines  should  oc- 
casionally be  blown  free  from  copper  or 
carbon  dust  by  means  of  compressed  air 
or  by  a hand  bellows.  This  applies  es- 
pecially to  the  commutation  if  of  the  un- 
dercut type,  also  to  the  ventilating  ducts 
in  the  stator  and  rotor,  if  such  are  pro- 
vided. 

Switchboard  and  control  apparatus  should 
be  gone  over  for  loose  or  worn  parts;  cir- 
cuit breakers  and  switches,  whether  of 
air  or  oil-immersed  type,  for  correct  set- 
ting, free  operation  and  condition  of  con- 
tacts; knife-blade  switches  and  all  fuses 
for  clean  and  firm  contact.  The  better  the 
contact  in  all  cases,  the  less  the  useless 
waste  of  energy  in  heat  and  the  smaller  the 
danger  of  failure  under  emergency.  Ex- 
cessively high  temperature  is  a danger 
signal  on  any  piece  of  electrical  apparatus. 
Instruments  and  meters  should  be  checked 
occasionally  for  accuracy. 


Arc  lamps  require  regular  trimming  and 
replacement  of  electrodes.  With  incandes- 
cent lamps  it  has  usually  been  found  eco- 
nomical to  throw  away  old  blackened  lamps 
even  though  not  actually  burnt  out  and  to 
replace  them  with  new  ones  on  account  of 
the  much  higher  efficiency  of  the  latter. 
The  importance  of  cleaning  regularly  all 
lamps  and  globes  or  shades  is  not  generally 
appreciated.  Smoke  and  dust  accumulat- 
ing on  the  larpps,  glassware  and  other  re- 
flecting accessories  may  reduce  the  amount 
of  light  actually  received  from  the  unit 
by  50  or  more  per  cent,  but  in  no  way  re- 
duce the  power  consumed  by  the  unit. 

Transmission  lines,  distribution  lines  and 
all  overhead  circuits  should  be  patrolled 
for  damage  from  storms  and  falling  trees, 
for  broken  insulators  and  defective  poles 
or  crossarms  and  for  general  safety  In  re- 
lation to  the  surroundings. 

Railway  cars,  both  city  and  Interurban. 
and  electric  locomotives,  require  frequent 
and  careful  Inspection  on  account  of  the 
severe  conditions  under  which  they  operate. 
Frequency  of  inspection  is  often  based  on 
the  mileage  covered.  Motors,  controllers, 
special  switching  mechanism  and  trolleys  as 
well  as  the  nonelectrical  parts,  as  brakes, 
wheels  and  axles,  bearings,  etc.,  require 
careful  examination.  Tracks  must  be  gone 
over  for  worn  rails,  poor  joints  and  loose 
bonding;  trolley  wires  for  worn  wire, 
broken  insulators  and  loose  guy  wires; 
third  rails  for  poor  joints,  damaged  in- 
sulators and  worn  sections. 

The  same  principle  applies  in  a lesser 
degree  to  special  or  individual  equipment, 
such  as  on  the  automobile  or  in  the  home. 
An  occasional  intelligent  Inspection  will 
often  times  be  the  means  of  discovering 
defects  which,  if  uncorrected,  would  later 
cause  considerable  annoyance  and  possibly 
damage  by  interrupting  the  service. 

While  systematic  inspection  is  highly  im- 
portant, it  is  of  course,  understood  that  an 
efficient  maintenance  department  or  en- 
gineer will  see  to  it  that  any  defects  dis- 
covered by  the  inspection  are  corrected 
promptly  and  intelligently. 

The  cost  of  regular  maintenance  is  usual- 
ly included  as  a regular  operating  expense. 
A great  deal  of  equipment  gradually  wears 
out  in  spite  of  the  best  possible  mainte- 
nance, as  a steam  boiler  in  a power  plant, 
so  that  it  ultimately  must  be  wholly  re- 
placed even  though  parts  of  it.  such  as  the 
grates  and  part  of  the  tubes,  have  already 
been  renewed;  the  cost  of  such  a complete 
replacement  is  usually  met  by  a deprecia- 
tion reserve  fund,  to  which  contributions 
are  made  annually  so  that  at  the  end  of  the 
estimated  useful  l|fe  of  the  equipment  it 
may  be  replaced  without  calling  for  new 
capital  as  would  be  required  for  new  exten- 
sions. The  exact  dividing  line  between  the 
maintenance  and  depreciation  funds  Is  not 
clearlv  defined,  some  accountants  charging 
certain  renewal  costs  to  maintenance  and 
others  charging  the  same  to  the  deprecia- 
tion fund. 

MAJESTIC.— Trade  name  for  electric 
photograph  driers  manufactured  by  the 
Eastman  Kodak  Co.,  Rochester,  N.  Y. 

MAJESTIC.— Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

MAJESTIC.— Trade  name  for  electric 
heating  devices  manufactured  by  the  Ma- 
lestic  Electric  Development  Co..  656 
Howard  St..  San  Francisco.  Cal. 

MAJESTIC. — Trade  name  for  electric 
iron  manufactured  by  the  Security  Electric 
Mfg.  Co.,  1463  W.  Ohio  St.,  Chicago,  111. 

MAJESTIC  DETERMINATOR.  — Trade 
name  for  current  Indications  manufactured 
by  the  Majestic  Electric  Development  Co., 
656  Howard  St.,  San  Francisco,  Cal. 

MAJESTIC  ELECTRIC  DEVELOPMENT 
CO. — San  Francisco,  Cal.  Manufacturer  of 
electric  heating  devices.  President,  E.  N. 
Brown;  vice-president,  M.  H.  Shoenberg; 
secretary  and  sales  manager,  T.  D.  Mac- 
Mullen;  treasurer  and  general  manager, 
E.  N.  Brown.  Main  office.  656  Howard  St., 
San  Francisco.  Cal.  Factories,  San  Fran- 
cisco. Cal.,  and  Philadelphia,  Pa.  Branch 
offices  and  warehouses,  21st  and  Grand 
Ave.,  Kansas  City,  Mo.;  1705  Alleghany 
Ave.,  Philadelphia,  Pa. 

MAJESTIC  ELECTRIC  MFG.  CO.— 806  N. 
12th  St.,  St.  Louis.  Mo.  Manufacturer  of 
switches,  sockets  and  other  wiring  de- 
vices. Business  established  1919.  Presi- 
dent, Charles  Smercina;  secretary,  T.  R. 
Thomas. 

MAJOR. — Trade  name  for  switchboards, 
panelboards,  etc.,  manufactured  by  the 
Frank  Adam  Electric  Co.,  3650  Windsor 
PI.,  St.  Louis,  Mo. 

MAJOR.— Trade  name  for  lubricators 
manufactured  by  the  Lunkenheimer  Co  , 
Cincinnati,  Ohio. 


MAJOR  ELECTRIC  CO.,  M.  E.— Wilkes- 
Barre.  Pa.  Manufacturer  of  armature  and 
field  coils.  President  and  treasurer,  M.  E. 
Major;  general  manager,  E.  A.  Tippanry. 

MAKUTCHAN. — Trade  name  for  roller 
bearings  manufactured  by  the  William  E. 
Pratt  Mfg.  Co.,  190  N.  State  St.,  Chicago, 
111. 

MALDEN. — Trade  name  for  incandescent 
lamps  manufactured  by  the  Re-New  Lamp 
Co.,  Malden,  Mass. 

MALLEABLE  IRON  FITTINGS  CO.— 
Branford,  Conn.  Manufacturer  of  pipe 
fittings.  Business  established  1864.  Secre- 
tary, L.  J.  Nichols;  treasurer  and  general 
manager,  Alfred  E.  Hammer. 

MALLETS.  LEAD  AND  RAWHIDE. 
ELECTRICIANS* — Mallets  consisting  of 
handles  of  the  usual  form  provided  with 
heads  of  cast  lead  or  tightly  rolled  rawhide 
combining  weight  with  relative  softness  to 
avoid  marring  finished  surfaces. 

Manufacturer: 

Chicago  Rawhide  Mfg.  Co..  1301  Elston 
Ave.,  Chicago,  111. 

MALLINCKRODT  CHEMICAL  WORKS. 

— St.  Louis.  Mo.  Manufacturers  of  chemi- 
cals for  photographic,  analytical  and  tech- 
nical purposes.  Main  office,  St.  Louis,  Mo. 
Branch  office,  Malllnckrodt  Bldg.,  New 
York,  N.  Y. 

MALLO. — Trade  name  for  motor-driven 
cream  whipper  manufactured  by  the 
White-Stokes  Co.,  Inc.,  150  W.  Lake  St., 
Chicago,  111. 

MALTON.  — Trade  name  for  splicing 
links  manufactured  by  the  McKenney  & 
Waterbury  Co.,  181  Frknklin  St.,  Boston, 
Mass. 

MANCHA  STORAGE  BATTERY  LOCO- 
MOTIVE CO.— St.  Louis,  Mo.  Manufactur- 
er of  storage  battery  locomotives  for 
mines,  industrial  plants,  quarries,  lumber 
yards  and  metal  mines.  President,  Ray- 
mond Mancha;  secretary,  Carson  W.  Smith; 
treasurer,  Harrie  S.  Shaver.  Main  office, 
1909  S.  Kingshighway,  St.  Louis.  Mo. 
Branch  offices.  621  9th  St.,  Huntington, 
W.  Va.;  609  Chamber  of  Commerce  Bldg., 
Pittsburgh,  Pa.  Sales  representatives,  Jo- 
seph B.  Noros  Co.,  Miller  Bldg.,  Scranton, 
Pa. ; Powley  & Townsley,  Excelsior  Life 
Bldg.,  Toronto,  Ont.,  Can.;  Northwestern 
Engineering  & Sales  Co.,  1017  Alaska  Bldg., 
Seattle,  Wash.;  Hendrie  & Bolthoff  Mfg, 
& Supply  Co.,  1621  17th  St.,  Denver,  Colo. 

MANCHA'S  ELECTRIC  MULE. — Trade 
name  for  storage  battery  mine  locomotive 
manufactured  by  the  Mancha  Storage  Bat- 
tery Locomtive  Co.,  1909  S.  Kingshighway, 
St.  Loulsr  Mo. 

MANDICO. — Trade  name  for  sign  re- 
ceptacles manufactured  by  the  Manufac- 
turers’ Distributing  Co.,  30  Church  St., 
New  York,  N.  Y. 

MANDIGRIP.— Trade  name  for  girder 
hook  for  electricians  manufactured  by  the 
Manufacturers’  & Inventors’  Electric  Co., 
29  Gold  St.,  New  York,  N.  Y. 

MANDRELS,  ' UNDERGROUND  CON- 
DUIT.— The  test  usually  applied  to  deter- 
mine whether  underground  conduit  ducts 
are  continuous  and  unobstructed  is  by 
rodding  with  a mandrel.  A mandrel  Is  in- 
serted in  the  duct  and  a conduit  rod,  sev- 
eral feet  long,  is  attached  to  it.  This  rod 
is  inserted  for  Its  length  and  another  rod 
attached,  this  process  being  repeated  un- 
til the  mandrel  has  passed  through  the 
section  and  come  out  at  the  next  manhole. 
Various  types  of  mandrels  are  used,  some 
hollow  and  smooth  with  sharp  cutting 
edges,  others  fitted  with  numerous  sharp 
projections,  some  of  the  different  types  be- 
ing known  as  hedgehogs  or  pick-ups.  The 
mandrels  are  of  cross-sectional  size  and 
shape  to  correspond  closely  to  the  section 
of  the  duct  used. 

Manufacturer: 

Barnard  & Co.,  B.  S.,  31  Union  Sq., 
New  York,  N.  Y. 

MANGANESE.  — A gray  brittle  metal. 
Symbol  Mn.;  at.  wt.  55.0;  sp  gr.  7.7.  It  is 
produced  chiefly  in  the  form  of  the  ferro- 
alloys, ferromanganese  and  spiegeleisen, 
but  some  metallic  manganese  is  also  made 
by  reduction  in  the  electric  furnace  or  by 
the  Thermit  process.  It  is  used  as  an 
alloying  element  In  manganese  steel,  man- 
ganese bronze,  etc. 

MANGANESE  DIOXIDE.  — This  com- 
pound whose  chemical  symbol  is  MnO*.  is 
obtained  from  the  ore  pyrolusite.  In  the 
electrical  Industry  it  is  used  extensively  as 
a depolarizer  in  certain  types  of  primary 
cells,  such  as  the  LeclanchS  and  modifica- 
tions thereof,  including  practically  all  dry 
cells.  For  this  purpose  it  is  usually  mixed 
with  granulated  carbon  and  serves  to  ab- 
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sorb  the  hydrogen  formed  during  action  of 
the  ceil  on  closed  circuit  but  is  not  perma- 
nently changed  by  the  process.  Manganese 
dioxide  is  also  used  in  certain  processes 
for  the  manufacture  of  oxygen  gas. 

Manufacturers: 

Carbo-Hydrogen  Co.  of  America,  Bene- 
dum-Trees  Bldg.,  Pittsburgh,  Pa. 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa.  - 

Harshaw,  Fuller  & Goodwin  Co.,  Phila- 
delphia, Pa. 

Mallinckrodt  Chemical  Works,  St.  Louis, 
Mo. 

MANGANIN  WIRE.  — See  Wire,  resist- 
ance. 

MANGLES. — See  Ironing  machines,  elec- 
tric, household;  Ironing  machines,  electric, 
laundry. 

MANHATTAN. — Trade  name  for  electric 
bath  cabinets  manufactured  by  the  Hos- 
pital Supply  Co.,  157  E.  23rd  St.,  New 
York,  N.  Y. 

MANHATTAN. — Trade  name  for  electric 
door  openers,  attachment  plugs,  recep- 
tacles, polarity  indicators,  etc.,  manufac- 
tured by  the  Manhattan  Electrical  Supply 
Co.,  Inc.,  17  Park  PI.,  New  York,  N.  Y. 

MANHATTAN. — Trade  name  for  border 
lights  manufactured  by  the  Universal  Elec- 
tric Stage  Lighting  Co.,  240  W.  50th  St., 
New  York,  N.  Y. 

MANHATTAN  BRASS  CO.— 332  E.  28th 
St.,  New  York,  N.  Y.  Manufacturer  of 
portable  lamps,  lighting  fixtures,  fixture 
fittings  and  parts,  adapters,  etc.  Business 
established  1865.  President,  treasurer  and 
general  manager,  Gilbert  M.  Smith;  vice- 
president,  Henry  W.  Hayden;  secretary, 
Emil  F.  Gennert. 

MANHATTAN  DISTRIBUTING  CO.— 
Transportation  Bldg.,  Chicago,  111.  Manu- 
facturer of  commercial  lighting  units. 
Partnership,  Herbert  O.  Tomlinson  and 
Edward  T.  Downs. 

MANHATTAN  ELECTRICAL  SUPPLY 
CO.,  INC. — New  York,  N.  Y.  Manufacturer 
of  electric  heating  and  cooking  appliances, 
telegraph  sets  and  accessories,  electric 
wiring  devices,  indicating  instruments,  fire 
and  burglar  alarms  and  other  electrical 
specialties.  Business  established  1890. 
President,  J.  J.  Gorman;  vice-presidents, 
B.  H.  Ellis  and  J.  F.  Baisley;  secretary,  E. 
Whitmore;  treasurer,  B.  H.  Ellis.  Main  of- 
fice, 17  Park  PI.,  New  York,  N.  Y.  Fac- 
tories, Jersey  Ciity,  N.  J.  and  Ravenna, 
Ohio.  Branch  offices.  1106  Pine  St.,  St. 
Louis,  Mo.;  114  8.  Wells  St.,  Chicago.  111.; 
604  Mission  St.,  San  Francisco,  Cal. 

MANHOLE  COVER8,  FRAMES, 
GUARDS,  PUMPS. — See  Covers,  manhole; 
Frames,  manhole;  Guards,  manhole; 
Pumps,  manhole. 

MANHOLES,  UNDERGROUND  CONDUIT 
8Y8TEM. — Manholes  are  provided  in  a con- 
duit system  for  the  purpose  of  Installing 
or  removing  cables.  They  are  placed  at  in- 
tersections as  a means  of  joining  the  two 
conduit  lines,  and  to  provide  a place  for 
junction  boxes.  The  manhole  is  usually 
made  with  brick  walls  and  concrete  top 
and  bottom.  The  top  is  reinforced  by  steel 
work  to  give  it  the  necessary  strength  to 
sustain  street  traffic.  A connection  to  the 
sewer  is  very  desirable  where  possible  to 
save  time  in  pumping  out  manholes.  The 
dimensions  must  be  such  as  to  give  ample 
space  for  cable  training  on  the  walls  and 
for  splicing  work  where  high-tension 
cables  are  Involved.  In  straight-away  man- 
holes 4 ft.  x 6 ft  Is  a common  size,  while 
at  intersections  6x6  ft.  or  7x7  ft.  is  often 
required.  The  headroom  is  6 ft.,  except  in 
small  manholes  with  few  cables  where  6 
ft.  6 ins..  Is  sometimes  provided.  Also  see 
Covers,  manhole;  Frames,  manhole;  Guards, 
manhole;  Pumps,  manhole. 

MANIFOLD  HEATERS.— See  Heaters, 
electric,  automobile. 

MANISTEE  IRON  WORKS  CO.— Manis- 
tee, Mich.  Manufacturer  of  condensers, 
steam  and  electric  pumps.  Main  office 
and  factory.  Manistee.  Mich.  Branch  of- 
fices, Chicago,  111.;  Milwaukee,  Wis. ; De- 
troit, Mich.;  Cincinnati,  Ohio;  Cleveland, 
Ohio;  Toledo,  Ohio;  Kansas  City,  Mo.; 
St.  Louis,  Mo.;  St.  Paul,  Minn.;  Pittsburgh. 
Pa.;  Philadelphia,  Pa.;  New  York.  N.  Y. ; 
New  Orleans,  La.;  Birmingham,  Ala.;  Dal- 
las, Tex.;  Denver,  Colo.;  Salt  Lake  City, 
Utah;  Cedar  Rapids,  Iowa;  San  Francisco, 
Cal. 

MANNING.  BOWMAN  6.  CO.— Meriden, 
Conn.  Manufacturer  of  electrical  household 
appliances.  Business  established  1849. 
President,  treasurer  and  general  manager, 
George  E.  Savage:  secretary,  Albert  W. 
Savage;  sales  manager,  R.  P.  Tracy. 
Main  office  and  factory,  Meriden,  Conn. 


Branch  offices,  200  5th  Ave.i  New  York, 
N.  Y.;  216  N.  Michigan  Ave.,  Chicago,  111.; 
150  Post  St,  San  Francisco,  Cal. 

MANNING,  MAXWELL  & MOORE,  INC. 
— New  York,  N.  Y.  Manufacturer  of  elec- 
tric oranes,  injectors  and  other  steam 
specialties.  President,  J.  M.  Davis;  vice- 
presidents,  H.  D.  Carlton  and  P.  M. 
Brotherhood;  secretary  and  treasurer,  F. 
M.  Kreiner.  Main  office,  H9  W.  40th  St., 
New  York,  N.  Y.  Branch  offices,  27  N. 
Jefferson  St.,  Chicago,  111.;  Philadelphia, 
Pa.;  Boston,  Mass.;  St.  Louis,  Mo.;  Pitts- 
burgh, Pa.;  Cleveland,  Ohio;  New  Haven, 
Conn.;  Cincinnati,  Ohio;  Buffalo,  N.  Y.; 
Syracuse,  N.  Y. ; Detroit,  Mich.;  Milwau- 
kee, Wis.;  San  Francisco,  Cal.;  Seattle. 
Wash. 

MANNING  PAPER  CO.,  JOHN  A.— P.  O. 

Drawer  87,  Troy,  N.  Y.  Manufacturer  of 
rope  paper,  press,  counter  and  Insulating 
boards.  Business  established  1846.  Presi- 
dent and  general  manager,  John  A.  Man- 
ning; vice-president  and  sales  manager, 
Louis  K.  Southard;  secretary  and  treas- 
urer, Eugene  Warren. 

MANOMETER.— A bent  glass  tube  par- 
tially filled  with*  mercury,  used  to  measure 
the  pressure  of  gases;  also  used  to  desig- 
nate various  types  of  pressure  gages. 

MAN  ROSS  dL  SONS,  F.  N. — Forestville, 
Conn.  Manufacturers  of  hair  springs  for 
electrical  instruments.  Business  estab- 
lished 1877. 

MANSBRIDGE.  — Trade  name  for  con- 
densers for  telephone,  telegraph,  radio  and 
all  kinds  of  ignition  and  signaling  service 
manufactured  by  the  Electric  Specialty  Co., 
233  N.  Elm  St.,  Cresco.  Iowa. 

MANSFIELD— Trade  name  for  mine  trol- 
ley clamps  manufactured  by  the  Ohio  Brass 
Co.,  Mansfield,  Ohio. 

MANSFIELD  ELECTRIC  HARDWARE 

CO.  — Mansfield,  Ohio.  Manufacturer  of 
electrical  boxes  and  cabinets. 

MANSFIELD  LOCK  WASHER  CO.— 
Mansfield,  Ohio.  Manufacturer  of  metal 
washers.  President,  W.  H.  Davey;  vice- 
president,  C.  F.  Ackerman;  secretary- 
treasurer,  A.  E.  Witter.  Main  office  and 
factory,  Mansfield,  Ohio.  Branch  offices, 
New  York,  N.  Y. ; Chicago,  111.;  Detroit, 
Mich.;  Nashville,  Tenn.;  St.  Paul,  Minn.; 
San  Francisco,  Cal;  Los  Angeles,  Cal.; 
Seattle,  Wash.;  El  Paso,  Tex. 

MANSFIELD  TIRE  dL  RUBBER  CO.. 
THE. — Mansfield.  Ohio.  Manufacturer  of 
rubber  tires  for  electric  vehicles  and  trucks. 

MANSON  LUMBER  CO.— 101  Border  St., 
East  Boston,  Mass.  Manufacturer  of  cross- 
arms  and  fixture  blocks.  Business  estab- 
lished 1865.  President  and  general  mana- 
ger, James  T.  Manson;  vice-president  and 
treasurer,  Frederick  T.  Manson;  secretary, 
William  N.  Custer. 

MANSON  TAPE.— Trade  name  for  in- 
sulating tape  manufactured  by  the  Okonite 
Co.,  Canal  St..  Passaic,  N.  J. 

MANSURE  CO.,  E.  L.— 1605  Indiana  Ave.. 
Chicago,  111.  Manufacturer  of  lamp  shade 
fringes. 

MANUFACTURERS’  & INVENTORS* 
ELECTRIC  CO.— 29  Gold  St.,  New  York. 
N.  Y.  Manufacturer  of  telegraph  sounders 
and  girder  hooks  for  electricians.  Presi- 
dent and  general  manager,  T.  J.  Smith; 
vice-president,  treasurer  and  sales  mana- 
ger, A.  H.  Smith;  secretary,  A.  S.  Herfng. 

MANUFACTURERS  DISTRIBUTING  CO. 
— St.  Louis,  Mo.  Manufacturer  of  electric 
washing  machines.  Business  established 
1911.  Prsident,  N.  D.  Thompson.  Jr.; 
vice-president,  H.  M.  Thompson:  secretary 
and  treasurer,  L.  H.  Thompson;  sales  man- 
ager, Leslie  P.  Huey.  Main  office,  403 
Fullerton  Bldg.,  St.  Louis,  Mo.  Branch  of- 
fices, 2959  W.  Harrison  St..  Chicago,  111.; 
5904  Euclid  Ave.,  Cleveland.  Ohio. 

MANUFACTURERS’  DISTRIBUTING 
CO.  — 30  Church  St.,  New  York,  N.  Y. 
Manufacturer  of  sign  receptacles. 

MANUFACTURING,  ELECTRICAL.  — 
The  manufacturing  branch  of  the  electrical 
Industry  comprises  all  establishments  en- 
gaged in  the  design,  development  and 
production  of  all  forms  of  electrical  ap- 
paratus and  accessories  and  supplies  used 
In  aH  of  the  industries,  including  the  pub- 
lic utilities  and  agriculture,  in  all  of  the 
professions,  in  the  world  of  commerce  and 
in  the  home. 

The  preparation  of  even  a general 
analysis  of  electrical  manufacturing  Is  be- 
set with  many  difficulties  because  of  the 
many  ramifications  of  the  industry.  There 
is,  first,  one  large  group  of  manufacturers 
whose  efforts  are  confined  entirely  to  the 
production  of  strictly  electrical  supplies 
and  equipment.  For  this  one  group  alone, 
the  range  of  the  products  manufactured  Is 
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wider  than  that  of  the  products  of  any 
other  industry. 

Another  group  of  manufacturers,  vir- 
tually comprising  an  industry  by  them- 
selves, are  engaged  in  the  production  of 
electrical  equipment  for  automobiles,  such 
as  spark  plugs,  magnetos,  etc. 

There  is  still  another  group  of  manu- 
facturers . whose  product  although  strictly 
classified  as  mechanical,  or  nonelectrical, 
is  used  exclusively  by  the  electrical  indus- 
try either  in  the  manufacture  of  electrical 
products  or  in  the  Installation  or  applica- 
tion of  electricity  in  some  form.  Examples 
of  concerns  in  this  class  are  manufacturers 
of  metal  fixture  parts,  porcelain  manu- 
facturers, manufacturers  of  steam-electric 
power  station  equipment,  etc. 

Such  manufacturers  must  rightfully  be 
Included  in  any  general  survey  of  the  man- 
ufacturing branch  of  the  electrical  indus- 
try, although  no  attempt  at  a complete 
census  has  ever  been  made  previous  to  the 
analysis  by  the  editors  of  the  EMF  ELEC- 
TRICAL YEAR  BOOK.  This  analysis  in- 
dicated a total  of  approximately  10,000 
manufacturers,  both  electrical  and  those 
closely  affiliated,  as  mentioned  above.  Of 
this  number,  approximately  one-half  are 
electrical  manufacturers. 

Considering  only  the  concerns  that  can 
be  classed  as  strictly  electrical,  the  total 
investment  as  of  January,  1921,  was  $550,- 
000,000.  The  number  of  employees  en- 
gaged in  manufacturing  was  over  200,000 
and  the  value  of  products  for  1920  was 
about  $2,600,000,000. 

It  is  difficult  to  give  a clear  idea  as  to 
the  diversity  of  electrical  products,  other 
than  to  state  that  there  are  upwards  of 
2500  separate  and  distinct  classifications 
of  products.  This,  of  course,  does  not  take 
Into  consideration  the  countless  varieties 
and  types  of  each  general  classification. 

There  are  at  least  50  major  lines  of 
products,  each  one  of  which  would  be  an 
industry  in  itself,  if  not  related  to  the 
others.  In  general,  electrical  products  are 
usually  classified  according  to  the  services 
for  which  they  are  Intended.  Such  classi- 
fications, with  the  value  of  the  products 
for  each  year  1920,  are  as  follows:  In- 
dustrial, $350,000,000;  transportation,  $200,- 
000,000;  transmission,  $150,000,000;  gener- 
ation, $150,000,000;  and  merchandise,  $1,- 
750.000,000.  This  latter  represents  only 
electrical  apparatus  used  In  the  consump- 
tion and  utilization  of  electrical  energy  In 
the  household.  In  the  commercial  field  and 
on  the  farm,  and  the  material  and  devices 
necessary  in  the  wiring  of  buildings  for 
such  apparatus. 

The  principal  items  which  go  to  make 
up  the  huge  merchandising  volume  of 
$1,750,000,000,  are  as  follows;  Fixtures, 
shades,  reflectors.  $245,000,000;  incandes- 
cent lamps,  standard  size,  $105,000,000; 
miniature  lamps.  $45,000,000;  washing  ma- 
chines, $72,000,000;  vacuum  cleaners,  $45.- 
000,000;  portable  lamps.  $60,000,000:  domes- 
tic heating  appliances.  $22,000,000:  flash- 
lights and  renewal  batteries,  $20,000,000; 
fans.  $20,500,000.  Supplies  inc’uded  In  the 
total  comprise;  Wire,  lamp  cord,  etc., 
$140,000,000:  wiring  devices,  switches,  sock- 
ets, plugs.  $85,000,000;  porcelain  knobs, 
tubes,  cleats,  $15,000,000;  bells,  bell-ringing 
transformers,  annunciators,  etc.,  $7,500,000; 
pole-line  material  $8,000,000:  conduit,  rigid, 
flexible,  and  fittings,  $35,000,000;  fuses. 
$8,000,000. 

No  attempt  Is  made  here  to  present 
complete  statistics  on  the  production  of 
electrical  manufacturers.  Wherever  such 
data  are  available  they  have  been  included 
In  the  definition  of  each  separate  product, 
of  which  there  are  over  3000  listed  through- 
out this  volume  and  arranged  alphabeti- 
cally. Likewise,  attention  is  directed  to 
each  specific  product  for  detailed  Informa- 
tion regarding  its  design,  function  and  its 
manufacturers. 

Early  Development.  The  electrical  man- 
ufacturing Industry,  though  gigantic,  is  of 
comparatively  recent  origin.  Except  as 
applied  to  the  te’egraph.  such  electrical  ap- 
paratus as  existed  four  decades  ago  were 
popularly  regarded  aa  little  more  than 
scientific  toys. 

Electric  apparatus  first  appeared  among 
the  classified  industries  In  the  government 
census  of  1850.  when  two  establishments, 
engaged  primarily  in  *the  manufacture  of 
electromagnetic  instruments,  were  report- 
ed with  products  valued  at  $5,100.  In  the 
census  of  1860  there  were  four  establish- 
ments with  products  valued  at  $59,000.  In 
the  census  of  1879  there  were  76  estab- 
lishments reported  as  engaged  in  the  man- 
ufacture of  electrical  apparatus  and  sup- 
plies, including  telephone  and  telegraph 
apparatus.  These  establishments  gave  em- 
ployment to  1,271  employees  and  their 
products  were  valued  at  $2,655,036.  The 
industry  increased  at  a rapid  rate  during 
the  next  35  years. 
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It  was  in  1879  that  Edison  started  the 
manufacture  of  Incandescent  lamps  in  his 
laboratory  at  Menlo  Park.  This  was  the 
beginning  of  the  great  Edison  group  of 
industries  which,  together  with  the  Thom- 
son-Houston  group,  formed  the  nucleus  of 
the  present  industry.  Previously,  a num- 
ber of  establishments  devoted  to  the  manu* 
facture  of  telegraph,  telephone  and  arc 
lighting  equipment  had  been  formed,  but 
these  were  of  little  or  no  historical  signifi- 
cance, with  the  exception  of  the  machine 
shop  of  Charles  Williams,  Jr.,  in  Boston, 
Mass.,  where  Alexander  Graham  Bell  car- 
ried on  his  experiments  and  where  the 
telephone  was  Invented  in  1876.  This  fac- 
tory was  absorbed  by  the  Western  Electric 
Co.  in  1881. 

Generators  for  supplying  current  required 
for  the  operation  of  incandescent  circuits 
were  also  manufactured  at  the  Menlo  Park 
laboratory.  The  first  Edison  generator  was 
known  as  the  Jumbo  and  was  the  fore- 
runner of  a long  series  of  steam -electric 
generator  sets  of  constantly  increasing  size 
and  capacity.  The  Edison  interests  were 
first  Incorporated  as  the  Edison  Electric 
Lighting  Co.,  with  a capital  stock  of  $300.- 
000.  The  demand  for  the  generators  soon 
taxed  the  capacity  of  the  Menlo  Park  plant 
to  such  an  extent,  that  in  1881  a factory 
was  established  in  New  York  City.  A 
short  time  later  the  lamp  factory  was 
moved  to  Harrison.  N.  J.  In  1884  the  Edi- 
son Machine  Works,  with  a capital  of 
$200,000  was  incorporated,  and  in  the  same 
year  the  lamp  business  was  separately  or- 
ganized under  the  name  of  the  Edison 
Lamp  Works. 

In  1885  the  Edison  Electric  Tool  Co.  was 
organized  with  a capital  of  $25,000  and  a 
separate  corporation  established  for  manu- 
facturing shafting,  belts,  hangers,  etc. 
Other  related  companies  established  about 
the  same  time  were  the  Edison  Co.,  for 
manufacturing  Isolated  lighting  equip- 
ment, and  the  Sprague  Electric  Railway 
A Motor  Co.,  for  the  production  of  station- 
ary motors  and  apparatus  for  street  rail- 
ways. In  1890  all  of  these  companies  were 
associated  and  combined  into  a single  or- 
ganization known  as  the  Edison  General 
Electric  Co. 

Coincidently,  the  American  Electric  Co. 
was  established  in  1880  with  a small  fac- 
tory at  New  Britain,  Conn.,  to  manufac- 
ture the  arc  lamp  machines  of  Elihu 
Thomson.  In  1883  the  American  Electric 
Co.  was  reorganized  as  the  Thomson - 
Houston  Electric  Co.  This  concern,  dur- 
ing the  next  few  years,  acquired  a num- 
ber of  smaller  companies,  among  them 
belug  the  Yan  Depoele  Co.,  the  Brush  Elec- 
tric Co.,  the  Schuyler  Electric  Co.,  and 
the  Excelsior  Electric  Co.  In  1892  these  two 
groups  of  companies  (Edison  and  Thomson- 
Houston)  were  formed  Into  the  present 
General  Electric  Co. 

In  1886  the  Westinghouse  company  was 
started  In  Pittsburgh  and  in  1891  it  ab- 
sorbed the  United  States  Electric  Light 
Co.  and  the  Consolidated  Electric  Co.  The 
Westinghouse  Machine  Co.  and  other  com- 
panies have  since  been  merged  into  the 
Westinghouse  Electric  & Mfg.  Co.  The 
Western  Electric  Co.  and  many  other  prom- 
inent electrical  manufacturing  companies 
have  also  had  very  interesting  histories. 

In  connection  with  the  figures  on  the 
estimated  output  for  1920  already  given 
above,  it  may  prove  of  interest  to  give 
data  on  the  growth  of  electrical  manu- 
facturing since  the  Bureau  of  the  Census 
began  to  keep  separate  records  on  this 
branch  of  manufacturing,  that  is,  1879. 
Until  1904  the  figures  were  not  as  complete. 
Since  1899  the  census  of  e’ectrlcal  manu- 
facturers has  been  taken  every  five  years. 
The  1919  figures  have  not  yet  been  pub- 
lished. 

The  Census  Bureau’s  reports  cover  man- 
ufacturing plants  engaged  in  the  produc- 
tion of  distinctively  electrical  apparatus, 
and  do  not  include  many  products  'ised 
exclusively,  or  almost  so,  by  the  electrical 
industry,  such  as:  Glass  and  procelaln  in- 
sulators. glass  battery  Jars,  illuminating 
glassware,  etc.;  poles,  crossarms  and  pole- 
line hardware;  copper.  Iron  and  other  wire, 
and  much  similar  equipment  included  in 
this  book  and  In  1920  totals  cited  above. 
The  census  figures  are  as  follows: 


Number  of 
eflUbllshmenU. 

Capital  $ 

Value  of 
produrta 

Numbrr  of 
establishments. 

Persons  enr&fed. 
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m 


581 


1,508.758  $ 18.997,337  I 83.659.924 


2.655.036 

1904 


784 

71,485 


19.114.714 

1909 


1.009 

105.600 


92,434.435 

1911 


1.030 

144.712 


Capital  $174,066,026  $267,844,432  $355,724,756 

Value  of 

product* 140,809.369  221.308.563  335,170,194 

The  value  of  products  given  above  does 
not  include  the  value  of  electrical  machin- 


ery, apparatus  and  supplies  made  in  es- 
tablishments primarily  engaged  in  other 
industries;  in  1914  this  additional  amount 
was  $24,261,961. 

MANZEL  BROTHERS  CO.  — 327  Bab- 
cock St.,  Buffalo,  N.  Y.  Manufacturer  of 
lubricators. 

MARATHON  ELECTRIC  MFG.  CO.— 

Wausau,  Wis.  Manufacturer  of  motors. 
President,  J.  S.  Alexander;  vice-president, 
A.  P.  Woodson;  treasurer  and  general 
manager,  Austin  Kimble;  secretary,  F.  D. 
Timlin. 

MARBLE. — A name  given  to  limestone 
of  a crystalline  variety  consisting  mainly 
of  calcium  carbonate,  which  is  sufficiently 
compact  to  take  a high  polish.  Pure  mar- 
ble Is  white,  but  the  presence  of  iron 
oxide  or  other  impurities  gives  it  different 
colors,  which  exhibit  pleasing  effects  but 
decrease  its  insulating  value.  It  is  fre- 
quently treated  with  molten  wax  or  linseed 
oil  after  all  the  moisture  has  been  expelled, 
and  Its  dielectric  properties  are  thus  much 
Improved,  although  it  is  usually  discolored 
by  the  process.  It  has  a dielectric  strength 
of  about  6500  volts  per  mn.  and  Its  re- 
sistivity is  from  10*  to  101#  ohm-cm.  Mar- 
ble is  used  extensively  for  low-tension 
switchboard  panels,  swiitch  bases,  barriers, 
etc. 

MARBLE-CARD  ELECTRIC  CO.— Glad- 
stone, Mich.  Manufacturer  of  d-c.  motors 
and  generators.  President,  W.  L.  Marble; 
vice-president,  F.  H.  Van  Cleve;  secre- 
tary and  treasurer,  J.  T.  Jones;  manager, 
John  F.  Card. 

MARBLE,  FINISHED,  FOR  SWITCH- 
BOARDS, PANELS,  BASES,  ETC.— Marble 
that  is  specially  selected  for  freedom  from 
metallic  veins  Is  used  extensively  for 
switchboard  panels,  Isolated  panels,  switch 
bases,  etc.,  where  the  voltage  between  live 
parts  exceeds  that  for  which  slate  may  be 
used  and  especially  if  it  lies  between  750 
and  3300  volts.  It  Is  also  used  for  lower 
voltages  in  such  cases  where  the  attractive 
general  appearance,  coloring  and  polish  of 
marble  is  deemed  of  sufficient  importance 
to  warrant  its  higher  cost  compared  with 
slate.  It  is  not  used  as  extensively  as  slate 
for  switch  bases,  terminal  blocks,  border 
strips,  and  bus  supports,  since  the  insulat- 
ing properties  of  slate  suffice  for  most  such 
uses.  Marble  is  furnished  In  standard 
thicknesses  from  1 to  2 Ins.  and  in  slabs 
ranging  in  numerous  standard  dimensions 
up  to  42  ins.  wide  and  72  ins.  long,  For 
small  manufacturers  of  switchboards, 
contractors  and  other  users  of  electrical 
marble  on  a small  or  moderate  scale  it  is 
usually  furnished  with  the  panel  surface 
hone-finished  and  polished  and  the  edges 
smoothed,  beveled  and  polished.  Such 
panels  are  ready  for  drilling  and  are  often 
called  switchboard  blanks.  Barriers  be- 
tween switches  or  circuit  breakers  on 
marble  boards  are  also  of  marble  and  have 
both  faces  finished,  the  corners  rounded 
and  the  edges  beveled. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 

DAVIS  SLATE  & MFG.  CO..  610-618  E. 
40th  St.,  Chicago.  111.,  and  127-131 
Shaftesbury  Ave.,  Toronto,  Ont.,  Can. 
“Samson.” 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sia  Ave.,  Chicago,  111. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplalnes  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th  St„  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence and  Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago.  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1895-1402.) 

MARBLE.  UNFINISHED.  FOR  SWITCH- 
BOARDS, PANEL8,  ETC.— Manufacturers 
of  switchboards  and  other  electrical  equip- 
ment making  extensive  use  of  marble 
sometimes  purchase  the  marble  in  unfin- 
ished slabs  of  standard  size.  They  under- 
take to  surface,  bevel  and  finish  the  marble 
themselves  (and  sometimes  to  cut  it),  be- 
fore drilling  and  polishing.  If  suitable 
equipment  and  skilled  men  for  this  purpose 
are  available  and  can  be  kept  steadily  em- 
ployed. it  may  be  possible  to  effect  some 
economy  through  being  able  to  purchase 
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the  unfinished  marble  at  a lower  price  than 
the  finished  slabs. 

Manufacturers: 

DAVIS  SLATE  & MFG.  CO..  610-618  E. 
40th  St.,  Chicago,  111.,  and  127-131 
Shaftesbury  Ave.,  Toronto,  Ont.,  Can. 
“Samson.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
»N.  Y.  (See  adv.  pages  1203-1223.) 

MARCH  AND. — Trade  name  for  wire 
clamps  manufactured  by  the  Steel  City 
Electric  Co.,  1221  Columbus  Ave.,  Pitts- 
burgh, Pa. 

MARCHAND  ELECTRICAL  WORKS, 
LTD. — 55  Cote  St.,  Montreal,  Que.,  Can. 
Manufacturer  of  motors.  President  and 
managing  director,  U.  A.  Leduc;  secretary 
and  treasurer,  J.  E.  Lamothe. 

MARCHESE  PROCESS.— One  of  the  early 
unsuccessful  attempts  at  the  electrolytic 
production  of  copper  directly  from  matte. 

MARCO. — Trade  name  for  farm  and 
power  lighting  plants  manufactured  by  the 
Marmon  Chicago  Co..  2234  S.  Michigan  Ave., 
Chicago,  111. 

MARCO  POWER  6.  LIGHT  CORP.— 2230 
Michigan  Ave..  Chicago,  III.  Manufacturer 
of  farm  lighting  and  power  plants.  Busi- 
ness established  1918.  President  and  gen- 
eral manager,  C.  E.  Gambill;  vice-president, 
H.  A.  White;  secretary,  R.  H.  Ripley; 
treasurer,  Willoughby  Walling;  sales  man- 
ager, E.  L.  McDonald. 

MARCONI,  GUGLIELMO  (WILLIAM).— 
An  Italian  inventor  and  electrical  engineer, 
born  near  "Bologna,  Italy,  April  25,  1874,  of 
mixed  parentage,  his  father  being  Italian 
and  his  mother  Irish.  After  studying  under 
Rosa  at  Leghorn,  he  entered  the  University 
of  Bologna,  where  he  came  under  the  in- 
fluence of  Professor  Righi,  who  had  long 
been  interested  in  the  study  of  Hertzian 
waves.  As  early  as  1890  Marconi,  then  a 
boy  of  but  16  years,  began  experimenting 
on  his  theory  that  those  electromagnetic 
waves  would  readily  pass  through  various 
substances  without  the  aid  of  ordinary 
metallic  conductors  and  saw  possibilities 
of  using  them  for  the  transmission  of  mes- 
sages. He  improved  the  coherers  that  had 
been  made  by  Onestl  and  Branly,  and  in 
1895,  at  Griffone,  near  his  home,  made  sev- 
eral successful  experiments  in  wireless 
transmission. 

The  following  year,  having  failed  to  In- 
terest the  Italian  government  In  his  Inven- 
tions, he  went  to  England  and  appealed  to 
the  postal  authorities.  Sir  William  Henry 
Preece,  engineer  and  electrician-in-chief  of 
the  English  postal  telegraph  service,  had 
experimented  a few  years  previously  along 
similar  lines  and  declared  Marconi’s  sys- 
tem successful,  but  of  limited  application. 
The  Italian  minister  of  marine  now  took 
up  tests  and  in  a short  time  both  Italy 
and  England  adopted  Marconi’s  radio  sys- 
tem for  their  navies.  Marconi  was  the 
first  to  perfect  the  crude  appliances  that 
had  been  used  in  early  experiments  in  this 
field  and  the  first  to  patent  the  application 
of  the  electromagnetic  waves  to  the  pur- 
poses of  actual  telegraphy  as  distinguished 
from  mere  signaling. 

The  Marconi  Wireless  Telegraph  Co., 
Ltd.,  was  organized  In  1897  and  two  years 
later  Marconi  had  thd  satisfaction  of  seeing 
messages  exchanged  across  the  English 
Channel,  with  the  operating  stations  82 
miles  apart. 

Later  he  began  work  on  the  problem  of 
transatlantic  radio  telegraphy  and  in 
February,  1902,  while  on  board  the  steam- 
ship Philadelphia,  bound  for  the  United 
States,  he  received  worded  messages  over 
a distance  of  1,550  miles  and  signals  2,099 
miles.  On  Dec.  21.  1902,  within  two  years 
after  he  began  experimenting  on  trans- 
ocean telegraphy,  the  first  transatlantic 
radio  message  was  received  from  Table 
Head.  A limited  commercial  service  was 
established  across  the  Atlantic  In  1907.  A 
shorter  system  between  Bari  (Italy)  and 
Antivari  (Montenegro),  had  been  opened  to 
the  public  two  years  previously.  Step  by 
step  distances  were  Increased,  as  the. ap- 
paratus was  perfected  and  made  more 
powerful,  until  now  there  seems  to  be  al- 
most no  limit. 

As  early  as  1904  Marconi  started  the 
first  ocean  daily  newspaper,  the  news  being 
supplied  by  radio,  on  ships  of  the  Cunara 
line.  In  1906  he  brought  out  a directive 
system  and  a new  persistent  or  undamped- 
wave  system  for  radio,  both  of  which  were 
quickly  adopted.  An  improved  detector  was 
produced  In  1910,  which  was  followed  by  a 
duplex  apparatus  allowing  one  message  to 
be  sent  and  another  to  be  received  at  the 
same  time,  on  the  same  apparatus.  His 
system  is  now  in  use  by  hundreds  of  mer- 
cantile marine  ships  and  numerous  naval 
vessels.  Marconi's  numerous  Inventions  and 
tireless  efforts  for  the  Improvements  of 
radio  communication  have  been  recognized 


Digitized  by  boogie 


MARCUSON 


EMF  ELECTRICAL  YEAR  BOOK 


MARINE 


by  the  several  nations,  including  the  United 
States,  many  honors  and  special  orders 
having  been  bestowed  on  him.  Among 
these  are  the  Nobel  prize  for  physics  in 
1909  and  a life  membership  in  the  Italian 
Senate  conferred  in  1912.  When  Italy  en- 
tered the  World  War,  in  1915.  he  offered 
his  services  and  was  placed  in  charge  of 
its  radio  service.  He  was  also  a member 
of  the  Italian  mission  to  the  United  States 
in  1917.  He  is  still  actively  at  work  on 
further  radio  developments. 

MARCUSON.  E. — 70  Cortlandt  St.,  New 
York,  N.  Y.  Manufacturer  of  storage  bat- 
teries. Business  established  1909.  E. 
Marcuson,  sole  owner. 

MARINE.— Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co.. 
Cincinnati,  Ohio. 

MARINE  AND  NAVAL  APPLICATIONS 
OF  ELECTRICITY.— The  applications  of 
electricity  for  this  service  fall  into  three 
distinct  systems,  lighting,  power  and 
signaling.  In  the  early  installations  the 
lighting  system  was  the  most  important, 
especially  the  searchlight  which  is  the  old- 
est application,  dating  back  approximately 
50  years.  Today  the  applications  of  the 
electric  motor  make  the  power  system  more 
extensive  and  are  the  cause  of  the  in- 
creased size  of  generating  units.  Develop- 
ment of  reliable  apparatus  for  transmitting 
important  signals  has  led  to  a greater  use 
of  electric  current  for  interior  communlca-. 
tion. 

Generating  Equipment.  The  generating 
plants  used  at  the  present  time  for  the 
ordinary  lighting  of  cargo  steamers  consist 
usually  of  two  15-kw.  d-c.  units  operating 
at  115  volts.  For  vessels  largely  employ- 
ing electric  motor  auxiliaries  the  voltage 
is  increased  to  230.  The  present  method 
of  driving  the  generators  for  these  steam- 
ers is  largely  by  reciprocating  steam  en- 
gines. This  is  probably  traditional,  as 
such  engines  have  been  so  widely  used  for 
ship  propulsion,  but  the  greatly  increased 
use  of  steam  turbines  has  caused  a lean- 
ing toward  the  use  of  direct-connected  tur- 
bine sets  for  small  generators  and  in  the 
larger  sizes  toward  reduction-gear  tur- 

biOrf  navel  vessels  the  generating  sets  are 
usually  of  larger  capacity  and  direct-con- 
nected or  geared  turbine  drive  is  approved. 
Direct-current  generators  at  250  volts i in 
relatively  small  sized  sets  (300  to  500  kw.). 
are  disposed  in  separate  compartments, 
usually  three,  or  half  the  total  number  in 
each  engine  room.  They  are  arranged  so 
that  a two-wire  250-volt  system  for  power, 
and  125-volt  for  lighting  is  available  at 
the  switchboard.  See  separate  article  on 
Switchboards,  marine  and  naval. 

Wiring  Systems.  In  general  marine  ap- 
plications employing  direct  current,  either 
the  two-wire  or  three-wire  full  metallic 
system  similar  to  land  practice  is  em- 
ployed. Alternating  current,  when  used, 
is  distributed  on  a 60-cycle,  three-phase, 
three-wire  system.  Naval  applications 
sometimes  required  duplication  of  the  feed- 
ers, but  generally  the  feeders  from  the 
switchboard  supply  parts  of  the  vessel  ad- 
jacent to  them.  A special  feeder  is  led 
from  the  main  distribution  switchboard  to 
the  radio  room  for  the  supply  of  electrical 
energy  to  the  motor-generator  set.  An 
auxiliary  power  source  Is  always  supplied 
for  this  equipment  also.  All  feeders  for 
motors  must  be  unbroken  from  switch- 
board to  motor  panel  and  for  lighting  to 
the  distribution  cabinet  which  it  feeds. 
All  lighting  circuits  in  the  turret  and 
powder  spaces  are  duplicated  and  so  ar- 
ranged that,  should  the  ship's  power  fail, 
they  may  transfer  automatically  to  storage 
batteries  located  in  the  turret 

The  greatest  advance  in  the  development 
of  wiring  methods  has  to  do  with  the  pro- 
tection of  the  conductors.  It  was  early 
discovered  that  the  insulation  was  affected 
not  only  by  salt  air  and  suit  water  but  that 
condensation  played  an  Important  part. 
Wood  molding  was  first  used  as  a protec- 
tion and  this  was  soon  changed  to  metal 
conduits  or  pipes,  but  even  in  these  the 
water  of  condensation,  caused  by  the  pass- 
age of  the  conduit  through  two  or  more 
compartments  at  widely  differing  tempera- 
tures, was  nearly  always  present.  While 
conduit  is  still  used  in  many  places,  the 
use  of  steel-armored  cable  Is  much  favored. 
This  cable,  which  has  several  modifications 
in  design  and  application,  Is  described 
more  completely  under  wire  and  cable, 
marine  and  naval. 

The  armored  conductors  are  fastened  by 
clips  directly  to  the  steel  structure  wher- 
ever possible.  For  the  protection  of  water- 
tight compartments  special  brass  tubes 
are  arranged  for  packing  around  the 
armored  cable.  Special  bushings  are  used 
where  the  cable  passes  through  a deck  or 
nonwater-tight  bulkhead. 


Lighting  System.  Good  practice  dictates 
the  use  of  tungsten  lamps  ranging  in  size 
from  25  to  1,000  watts.  The  majority  of 
merchant  vessels  provide  110-volt  d-c.  cir- 
cuits, while  for  the  navy  125  volts  is 
standard.  In  distributing  current  for 
lighting  it  is  of  importance  to  arrange 
the  circuits  so  that  no  interruption  of  the 
service  may  be  required  in  those  circuits 
which  are  necessary  for  the  operation  of 
the  vessel.  This  requires  separate  circuits 
to  be  carried  to  various  parts  of  the  ship, 
many  of  which  are  not  in  use  while  the 
ship  is  under  way  and  are  therefore  de- 
energized to  minimize  fire  risk. 

On  naval  vessels  the  lighting  circuits 
are  divided  into  two  groups,  one  for  battle 
purposes  and  the  other  for  general  lighting. 
The  division  is  made  so  that  the  handling 
of  the  vessel  will  be  comfortable  during 
an  engagement  and  yet  not  aid  the  enemy. 
Usually  the  battle  circuits  are  all  those 
below  the  protective  deck  and  only  outlets 
from  these  circuits  are  run  above  for 
plugging  in  hand  portables  or  battle  lan- 
terns. Further  lighting  protective  service 
is  afforded  to  important  machinery  com- 
partments by  circuits  fed  from  storage  bat- 
teries, which  come  into  play  automatically 
if  all  the  generators  in  the  ship  are  de- 
ranged or  the  steam  supply  suddenly  shut 
off. 

Passenger  vessels  carrying  fifty  or  more 
passengers  are  required  to  provide  auxiliary 
electrical  energy  for  maintaining  the  light- 
• ing  of  living  quarters,  exits,  boat  stations, 
and  engine  rooms  for  at  least  six  hours 
after  the  main  generating  plant  has  ceased 
to  operate.  Two  methods  are  allowed,  the 
use  of  storage  batteries  which  is  the  ac- 
cepted practice  and  the  employment  of  a 
gasoline  generating  set.  Both  the  batteries 
and  the  generator  should  be  located  well 
above  deck. 

Fixtures  used  on  naval  vessels  are  gen- 
erally of  the  steam-tight  guarded  type,  with 
special  fixtures  for  the  quarters.  They  are 
of  much  heavier  construction  than  those 
used  in  merchant  service.  About  3.000 
lights  are  required  for  a modern  battleship 
or  cruiser.  The  tendency  in  both  classes 
of  service  is  to  abandon  to  a great  extent 
all  bulkhead  or  bracket  fixtures  and  use 
overhead  fixtures.  Low  headroom  necessi- 
tates a very  shallow  fixture  and  in  some 
cases  they  are  even  recessed  into  the 
celling.  The  tendency  is  also  to  avoid  the 
use  of  wood  or  metal  In  fixtures  for  mer- 
chant service  and  use  some  insulating 
material,  such  as  porcelain  or  molded  in- 
sulation. • Also  see  Lights,  cargo. 

Searchlights  are  usually  provided  on  ves- 
sels 300  ft.  or  more  in  length.  They  are 
used  somewhat  for  signaling  in  the  navy, 
but  generally  for  lighting  purposes,  to  il- 
luminate the  sides  of  the  ship  for  safety 
and  also  to  pick  out  distant  objects  and 
channels.  They  are  almost  always  of  the 
arc  type.  Also  see  Searchlights. 

Power  System.  The  general  tendency  for 
power  systems  is  towards  the  use  of  230- 
volt  d-c.  circuits  for  merchant  ships  and 
250-volt  for  naval  vessels.  The  motors 
used  are  usually  made  under  navy  speci- 
fications or  under  special  restrictions  to 
give  full  protection  under  all  conditions. 
There  are  several  types  used,  which  depend 
on  their  use  and  location,  but  the  general 
requirements  of  motor  and  control  equip- 
ments are  similar.  Open,  semienclosed, 
ventilated,  water-tight  and  explosionproof 
constructions  are  all  used.  They  are  al- 
most always  d-c.  motors,  except  where  elec- 
tric propulsion  is  used  when  polyphase  in- 
duction motors  are  employed.  Alternating 
current  has  been  used  for  other  power 
service  on  some  turbine-driven  vessels  with 
good  results. 

The  use  of  oil  engines  for  propulsion  in- 
stead of  steam  and  the  development  and 
standardization  of  electric  motors  has  led 
to  their  application  to  engine-room  auxil- 
iaries. In  such  locations  special  protection 
is  given  the  apparatus.  These  auxiliaries 
consist  largely  of  pumps  of  various  types, 
forced-draft  fans,  etc.  Another  important 
application  of  electrical  energy  is  the  opera- 
tion of  the  steering  gear.  This  may  have 
a motor  direct-connected  or  power  may  be 
transmitted  through  a hydraulic  pump.  An 
electric  rudder  indicator  is  attached  to  the 
rudder  stock  and  indicates  In  the  different 
navigating  stations  the  angle  the  rudder 
makes  with  the  hull. 

Gun  control  on  naval  vessels  is  an  im- 
portant use  of  power.  Guns  of  8-in.  caliber 
and  over  mounted  in  turrets  are  motor- 
controlled.  The  turrets  are  revolved  by 
constant-speed  motors  operating  through 
gears  which  function  on  the  principle  of 
a number  of  small  oil  plunger  pumps,  giv- 
ing a smooth  positive  motion.  This  same 
type  of  control  is  used  for  loading,  training 
and  elevating  all  the  large  guns.  All  tur- 
rets are  kept  under  forced  draft  by  blowers 
to  prevent  burning  powder  or  flame  from 
reaching  the  magazines. 


Anchor  windlasses,  including  a motor 
and  control  appliances,  are  used  for  lower- 
ing and  weighing  the  anchors.  Various 
systems  of  control  have  been  used,  but 
the  contactor  system  seems  to  be  in  most 
favor.  For  handling  stores  and  for  miscel- 
laneous deck  hoisting  electrically  equipped 
winches  and  capstans  are  employed.  Boat 
cranes  mounted  on  the  main  or  upper  deck 
are  used  for  raising  and  lowering  the 
boats,  and  have  a control  similar  to  the 
turret-gun  control.  Ventilation  of  the  en- 
tire ship  is  also  accomplished  by  electrically 
operated  fans  which  force  the  air  through 
a system  of  ducts.  There  are  a number  of 
other  motor  applications  on  ships,  some  of 
the  most  important  being  ammunition 
hoists,  gyroscopic  compasses  and  stabilizers 
(which  see),  operation  of  water-tight  bulk- 
heads and  hatches,  coal  and  ash  hoists,  air 
compressors,  refrigerating  machines,  print- 
ing presses,  laundry  machines,  lathes  and 
other  workshop  machines,  meat  choppers, 
dough  mixers,  ice-cream  freezers  and  many 
other  kitchen  appliances. 

Heating  has  also  been  successfully  ac- 
complished by  electricity.  Experiments 
have  been  made  using  electric  ranges  in 
the  galley,  but  they  nave  not  yet  been 
widely  adopted.  Electric  bake  ovens  have 
been  employed  with  success  and  are  now 
being  extensively  used  In  the  navy.  Small 
heating  units  are  also  installed  in  the  con- 
ning tower,  control  tower,  chart  house, 
crow’s  nest  and  similar  places  where  the 
running  of  long  leads  of  steam  piping 
would  be  disadvantageous. 

The  use  of  electricity  for  ship  propulsion 
is  rapidly  Increasing.  This  very  important 
application  of  electric  power  to  vessels  is 
described  under  Ship  propulsion,  electric. 

Signaling  Systems.  This  item  refers  es- 
sentially to  the  interior  communication 
systems  of  the  vessel,  although  it  also  in- 
cludes signaling  between  ships.  Radio 
communication  is  now  used  almost  to  the 
exclusion  of  visual  methods  for  this  pur- 
pose and  is  definitely  required  on  all  vessels 
carrying  fifty  or  more  persons.  Where 
visual  signaling  Is  employed  it  is  customary 
to  provide  a lantern  fitted  with  a Fresnel 
lens  and  a 50-cp.  incandescent  lamp.  This 
is  operated  by  a telegraph  key.  Occasion- 
ally searchlights,  fitted  with  a special  shut- 
ter, which  may  be  opened  and  closed  at 
intervals  to  simulate  dots  and  dashes,  are 
employed  for  this  purpose. 

When  the  interior  communication  is  by 
electrical  means  the  circuits  for  all  system* 
are  controlled  from  a switchboard  located 
in  a special  compartment  below  the  pro- 
tective deck.  Three  sources  of  supply  are 
provided  on  nAval  vessels,  one  from  the 
ship’s  generators,  one  from  a special  motor- 
generator  giving  a reduced  voltage  and 
one  from  storage  batteries  used  in  emer- 
gencies. There  are  a number  of  ^devices 
included  In  the  signaling  system,  the  most 
important  of  which  are  described  under 
Signaling  systems,  naval,  also  marine. 
There  are  also  other  electrical  devices, 
such  as  special  indicators  for  telling  of  the 
operation  of  water-tight  doors,  running 
lights  (see  Telltales,  marine),  engine 
speed,  etc.  Torpedo  firing  is  also  accom- 
plished electrically  by  special  circuit-clos- 
ing keys  located  above  deck  and  in  the 
torpedo  room. 

MARINE  ANNUNCIATORS,  BELL8 
AND  BUZZERS. — See  Annunciators,  ma- 
rine: Bells,  marine:  Buzzers,  electric, 
marine. 

MARINE  BOXES.— See  Boxes,  marine, 
outlet  and  Junction  . 

MARINE  COMPA8SES,  — See  Compass, 
magnetic;  Compasses,  gyroscopic. 

MARINE  ELECTRIC  CO.— 195  Fremont 
St.,  San  Francisco,  Cal.  Manufacturer  of 
marine  fittings  and  fixtures.  Business  es- 
tablished 1836.  President,  L.  E.  Helm: 
general  manager.  C.  W.  Goodwin;  sales 
manager,  H.  I.  Zemansky. 

MARINE  FIXTURES. — See  Fixtures, 
lighting,  marine. 

MARINE  HARDWARE  - EQUIPMENT 

CO. — South  Portland,  Me.  Manufacturer  of 
bronze  castings,  guy  thimbles,  turnbuckles, 
etc. 

MARINE  PANELBOARDS.— See  Panel- 

boards.  marine. 

MARINE  PLUGS,  PUSH  BUTTONS 
AND  RECEPTACLES.— See  Plugs,  marine; 
Push  buttons,  marine  and  w'ater-tlght;  Re- 
ceptacles, marine. 

MARINE  SIGNALING  SYSTEMS.  — See 

Signaling  systems,  marine. 

MARINE  8TEERING  GEAR.— See  Steer- 
ing gear,  marine,  electrically  operated. 

MARINE  SWITCH.— A switch,  totally 
enclosed  and  made  water-tight  to  protect 
the  metal  parts  from  the  action  of  salt 
water  or  moist  atmosphere,  and  used  prin- 
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cipally  on  shipboard.  For  further  details 
and  manufacturers  see  Switches,  marine 
and  waterproof. 

MARINE  TELEGRAPHS.  — See  Tele- 
graphs, ship. 


MARQUETTE  ELECTRIC  ENGINEER- 
ING CO. — 222  W .Austin  Ave.,  Chicago,  111. 
Manufacturer  of  switchboards.  President, 
H.  R.  Harvey;  vice-president,  Paul  Augus- 
tinus; secretary,  S.  A.  Hohman. 


MARING  WIRE  CO. — Muskegon,  Mich. 
Manufacturer  of  insulated  magnet  wire. 
Business  established  1919.  President  and 
general  manager.  Fritz  L.  Meeske:  vice- 
presidents,  Albert  Marlng,  A.  E.  Holton; 
secretary,  E.  C.  Farmer;  treasurer,  C.  B. 
Van  Dyke.  Main  office  and  factory,  Clay 
and  8th  Sts.,  Muskegon,  Mich.  Branch 
office,  176  Federal  St..  Boston,  Mass.  Sales 
representative.  R.  W.  Lillie  Corp.,  30 
Church  St.,  New  York,  N.  Y.  H.  A. 
Strickland,  844  Book  Bldg.,  Detroit,  Mich. 

MARION. — Trade  name  for  hand  oper- 
ated stokers,  soot  blowers  and  other  power 
plant  specialties  manufactured  by  the 
Marion  Machine,  Foundry  & Supply  Co., 
Marion,  Ind. 

MARION  ELECTRICAL  MFG.  CO.— 24 
Cliff  St.,  Jersey  City,  N.  J.  Manufacturer 
of  spark  coils.  President.  Mrs.  Allen  A. 
Dittmar;  secretary  and  treasurer,  Allen  A. 
Dlttmar. 

MARION  INSULATED  WIRE  A RUB- 
BER CO. — Marion,  Ind.  Manufacturer  of 
insulated  wires  and  cables.  President, 
Robert  J.  Spencer,  Sr.;  vice-president,  C.  A. 
Michaels;  secretary,  L.  A.  Lillard;  treas- 
urer, Robert  J.  Spencer,  Jr.;  general  man- 
ager, J.  F.  Auten.  Main  office  and  factory, 
Marion,  Ind.  Branch  office,  541  W.  Wash- 
ington Blvd.,  Chicago,  111. 

MARION  MACHINE,  FOUNDRY  & SUP- 
PLY CO. — Marion,  Ind.  Manufacturer  of 
hand-operated  stolfers,  soot  blowers,  gas 
engines  and  other  power  plant  specialties. 
President,  C.  C.  Chamberlin;  secretary  and 
treasurer,  Henry  L.  Erlewine.  Main  of- 
fice, Maricn,  Ind.  Branch  offices,  Tulsa, 
Okla.;  Nowata,  Okla.;  Wirt.  Okla.;  Drum- 
right,  Okla.;  Wilson,  Okla.;  Ardmore, 
Okla.;  Burkburnette,  Tex.;  Breckenridge, 
Tex.;  Ranger,  Tex.;  Eldorado,  Kans.; 
Paola,  Kans.;  Scottdale,  Pa. 

MARION  MALLEABLE  IRON  WORK8, 
THE. — Box  568,  Marion,  Ind.  Manufacturer 
of  guy  clamps.  Jacks  and  other  malleable 
iron  castings.  President,  E.  B.  Leigh;  vice- 
presidents,  Edwin  F.  Leigh  and  W.  H. 
Mitchell:  secretary,  treasurer  and  general 
manager,  Edwin  F.  Leigh. 

MARION  ROTARY  PUMP  CO.— Hard- 
wick, Vt.  Manufacturer  of  electric  pumps. 
President,  C.  H.  Whitcher;  vice-president, 
Dr.  A.  D.  Ferris;  secretary.  Frank  T.  Tay- 
lor; treasurer,  J.  A.  Galligher;  sales  man- 
ager, W.  S.  Cobb.  Sales  representatives, 
Morse  Pump  & Engine  Works,  Wakefield, 
Mass.;  Marion  Pump  Co.,  Hardwick,  Vt. 

MARIS  BR08. — 56th  St.  and  Grays  Ave., 
Philadelphia.  Pa.  Manufacturers  of  electric 
cranes  and  hoists. 

MARK  MFG.  CO. — Chicago,  111.  Manu- 
facturer of  rigid  metallic  conduit.  Busi- 
ness established  1888.  Main  office,  111  W. 
Washington  St.,  Chicago,  111.  Mills,  In- 
diana Harbor,  Ind.;  Zanesville.  Ohio; 
Evanston.  111.  Branch  offices,  3148  Equit- 
able Bldg.,  New  York,  N.  Y.;  538  Oliver 
Bldg.,  Pittsburgh,  Pa.;  1308  Commerce 
Bldg.,  Kansas  City,  Mo.;  404  Securltv  Bldg., 
Los  Angeles,  Cal.;  701  Maison  Blanche 
Bldg.  Annex,  New  Orleans,  La.;  608  An- 
drus Bldg.,  Minneapolis,  Minn. 

MARKO  dL  CO.,  INC.,  PAUL  M.— 1402-12 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  storage  batteries.  Business  es- 
tablished 1907.  President  and  treasurer, 
Paul  . M.  Marko;  vice-president,  Alfred 
Hoefler:  secretary  and  sales  manager,  John 
F.  Martin,  Jr.;  general  manager,  Thomas 
Brady. 

MARLO. — Trade  name  for  bells  and  buz- 
zers manufactured  by  Stanley  & Patter- 
son, 34  Hubert  St.,  New  York,  N.  Y. 

MARLOW  MFG.  CO.— 1836  Euclid  Ave., 
Cleveland,  Ohio.  Manufacturer  of  electric 
washing  machines.  Business  established 
1919.  Partnership;  S.  L.  Guggenheim  and 
S.  D.  Guggenheim. 


MARS. — Trade  name  for  cylinder  lubri- 
cators manufactured  by  the  Lunkenheimer 
Co.,  Cincinnati,  Ohio. 

MARS- BRIGHT. — Trade  name  for  flash- 
light batteries  made  by  the  Bright  Star 
Battery  Co.,  310  Hudson  St.,  New  York, 
N.  Y. 


MARSH  dL  CO.,  JAMES  P.— 114-124  S. 
Clinton  St.,  Chicago,  111.  Manufacturer  of 
gages,  valves  and  steam  specialties.  Busi- 
ness established  1865.  President,  Orville 
W.  Thompson;  vice-president,  Myron  D. 
Thompson;  secretary  and  sales  manager, 
Robert  A.  Campbell;  treasurer,  William 
Yaeger. 


MARSH  ENGINEERING  WORKS,  LTD. 

— Belleville,  Ont.,  Can.  Manufacturer  of 
electric  hoisting  machinery.  Business  es- 
tablished 1846.  President  and  general 
manager,  L.  W.  Marsh;  vice-president,  J. 
A.  Marsh;  secretary  and  treasurer,  F.  H. 
Henry;  sales  manage*.  A.  F.  White.  Ex- 
clusive distributors,  Mussens,  Ltd.,  Mont- 
leal,  Que.,  Can.;  Toronto,  Ont.,  Can.;  Van- 
couver, B.  C..  Can.;  Winnipeg,  Man.,  Can. 

MARSHALL'S.  — Trade  name  for  line- 
men’s protective  equipment  manufactured 
by  the  Linemen  Protector  Co.,  850  Penob- 
scot Bldg.,  Detroit,  Mich. 


MARTALEX  MFG.  CO.,  INC. — 450  E. 

148th  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  toys.  Business  established  1919. 
President,  Martin  Fogel;  vice-president, 
secretary  and  treasurer,  Alexander  Ascher. 

MARTIN. — Trade  name  for  rotary  con- 
verters manufactured  by  the  Northwestern 
Electric  Co.,  408  S.  Hoyne  St.,  Chicago,  111. 

MARTIN  dL  SONS,  H.  P.  — Owensboro, 
Ky.  Manufacturers  of  conduit  and  pipe 
benders  and  vises.  Partnership  of  H.  P. 
Martin,  William  H.  Martin,  Charles  L. 
Martin  and  Clarence  F.  Martin. 


MARTIN  BROS.— 618  Manhattan  Bldg., 
Duluth,  Minn.  Manufacturers  of  cedar 
poles,  posts  and  railway  ties.  Business  es- 
tablished 1900. 


MARTIN-COPELAND  CO.  — 101  Sabin 
St.,  Providence,  R.  I.  Manufacturer  of 
electric  soldering  irons.  President,  E.  W. 
Martin;  vice-presidents.  L.  C.  Martin,  S. 
D.  Humphrey;  treasurer.  W.  C.  Martin; 
general  manager,  L.  C.  Martin. 

MARTIN  GRATE  CO. — 345  S.  Dearborn 
St.,  Chicago.  111.  Manufacturer  of  boiler 
furnace  grates.  President,  W.  S.  Burling; 
secretary,  G.  W.  Tracey. 

MARTIN  VIBROPLEX— Trade  name  for 
telegraphic  sending  machine  manufactured 
by  the  Vibroplex  Co.,  825  Broadway.  New 
York,  N.  Y. 


MARTINDALE  ELECTRIC  CO.,  THE.— 

11737  Detroit  Ave.,  Cleveland,  Ohio.  Man- 
ufacturer of  commutator  stones,  Insulating 
varnish  and  soldering  paste.  Business  es- 
tablished 1913.  President  and  general  man- 
ager, E.  H.  Martindale:  vice-president.  H. 
McFarland;  secretary,  A.  M.  Lloyd;  treas- 
urer and  sales  manager.  F.  Z.  Marty. 
Sales  representatives,  Filer-Smith  Machin- 
ery Corp.,  Winnipeg.  Man.,  Can.;  Lyman 
Tube  & Supply  Co.,  Montreal.  Que.  and 
Toronto.  Ont.,  Can.;  Electrical  Equipment 
Co.,  Louisville,  Ky. 

MARVEL.  — Trade  name  for  electric 
thermostats  and  motors  manufactured  bv 
the  American  Thermostat  Co.,  226  JelllfT 
Ave.,  Newark,  N.  J. 


MARVEL.  — Trade  name  for  tungsten, 
gas-fllled.  Incandescent  lamps  manufac- 
tured by  the  Brite  Lite  Lamp  Mfg.  Co., 
Inc.,  214  Oxford  St.,  Providence,  R.  I. 

MARVEL. — Trade  name  for  electric  ster- 
ilizers manufactured  bv  the  Capital  Novelty 
Co.,  138  N.  12th  St.,  Lincoln.  Neb. 


MARVEL. — Trade  name  for  motor-driven 
blowers  and  ventilating  sets  made  by  the 
Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass. 


MARMO. — Trade  name  for  electric  pumps 
made  by  the  Marlon  Rotary  Pump  Co.. 
Hardwick,  Vt. 

MARMON  CHICAGO  CO.,  THE.— 2234  S. 
Michigan  Ave.,  Chicago,  111.  Manufacturer 
of  farm  and  power  lighting  plants.  Presi- 
dent, C.  E.  Gamblll;  secretary,  R.  H.  Rip- 
ley; treasurer,  W.  B.  Walling. 

MAROA  MFG.  CO.— Maroa,  III.  Manu- 
facturer of  motor-driven  car  loaders,  sand 
riddles  and  electric  circuit  testers.  Presi- 
dent, James  R.  Morgan;  vice-president, 
George  Conover;  secretary,  treasurer  and 
general  manager,  James  A.  Worsham. 


MARVEL. — Trade  name  for  lubricators 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

MARVELITE. — Trade  name  for  luminous 
compounds  manufactured  by  the  Cold  Light 
Mfg.  Co.,  18th  and  Blake  Sts.,  Denver, 
Colo. 

MARVIN  ELECTRIC  DRILL  CO.  — 443 

State  St..  Binghamton,  N.  Y.  Manufactur- 
er of  electric  driPs.  President,  C.  F. 
Hotchkiss;  vice-president  and  treasurer,  D. 
Walker  Wear. 

MASCO. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Milwaukee 


Auto  Specialty  Mfg.  Co.,  Inc.,  711  Chest- 
nut St.,  Milwaukee,  Wis. 

MASCOT. — Trade  name  for  radio  con- 
densers, keys,  etc.,  manufactured  by  J.  H. 
gunnel1  & Co  32  park  piace>  New  York, 
N.  Y.  ' 

MASKS,  WELDERS’* — See  Helmets  and 
face  masks  or  shields,  welders’. 

MASON.— Trade  name  for  safety  tread 
made  by  the  American  Mason  Safety  Tread 
Co.,  125  Perry  St.,  Loweil,  Mass. 

MASON. — Trade  name  for  safety  switch- 
es  nnnnufactured  by  the  Trumbull  Vander- 
poel  Electric  Mfg.  Co.,  Bantam,  Conn. 

MASON  MFG.  CO.,  A.  G. — 7817  St.  Clair 
Ave.  N.  E.,  Cleveland,  Ohio.  Manufacturer 
of  electric  sewing  machines.  President 
and  general  manager,  W.  W.  Chase;  vice- 
president  and  secretary,  A.  S.  Rodgers; 
treasurer,  J.  C.  Sanderson. 

.JUA?&N  REGULATOR  dL  ENGINEER- 
^JD.t  THE.  — Montreal,  Que., 
Can.  Manufacturer  of  electric  pumps, 
blowers,  gages,  meters,  controlling  devices, 
etc.  Business  established  1905.  President, 
Eldon  Macleod ; vice-president,  Cameron 
Macleod;  secretary.  Frank  A.  Morrison; 
treasurer  and  general  manager,  H.  L.  Peiler. 
Main  office  and  factory,  135-53  Dagenais 

C£n*  Branch  office.  145 
Wellington  St..  W.,  Toronto.  Ont..  Can. 

MASON  REGULATOR  CO.  — Dorchester 
Center,  Boston,  Mass.  Manufacturer  of 
electric  pump  governors.  Business  estab- 
lished 1882.  President,  C.  W.  McConnel; 
secretary  and  sales  manager,  F.  A.  Morri- 
son;  treasurer  and  general  manager,  Eldon 
Macleod.  Main  office,  1190  Adams  St 
Dorchester  Center,  Boston,  Mass.  Factor- 
.Bos,tonA  Maas  . San  Francisco.  Cal.. 
Montreal  Que.,  Can.  Branch  office,  503 
Mission  St.,  San  Francisco,  Cal. 

MASS. — The  mass  of  a body  may  be  de- 
fined as  measured  matter.  That  is,  the 
mass  of  a body  is  the  ratio  of  the  quantity 
of  the  matter  in  that  body  to  the  quantity 
in  aa°ther  body,  which  is  chosen 
arbitrarily  as  the  unit.  Masses  are  com- 
pared by  comparing  their  weights,  or  in 
other  words,  by  balancing  the  forces  of 
gravity  on  the  two  masses  compared.  The 
standard  in  the  metric  system  is  the  kllo- 
gram,  which  see.  The  standard  mass  was 
chosen  equal  to  the  mass  of  one  cubic 
decimeter,  1,000  cubic  centimeters,  of  water 

?£r»thea«terap?watVre  ot  its  neatest  density, 
4 C.  Since  the  force  of  gravity  is  not  con- 
stant over  the  face  of  the  earth,  a kilo- 
gram map  will  not  be  attracted  by  the 
earth  with  the  same  force  at  every  point. 
A mass  which  will  counterbalance  a kilo- 
gram mass  at  one  point  on  the  earth’s 
surface  will  counterbalance  it  at  every 
other  point.  The  mass  of  a body  does  not 
depend  upon  its  position  with  reference  to 
the  earth. 

MASS  ACTION  LAW.  — The  principle 
that  the  chemical  activity  of  one  constitu- 
ent  or  ingredient  of  a reacting  mixture  Is 
modified  by  the  relative  amount  of  It  pres- 
ent, so  that  a weak  reagent  in  large 
amount  may  be  chemically  as  active  as  a 
strong  reagent  In  small  amount.  Where 
the  two  reagents  act  in  opposite  directions, 
the  effect  of  a strong  reagent  in  small 
concentration  acting  in  one  direction  may 
be  neutralized  by  the  effect  of  a weak 
reagent  in  large  concentration  acting  in 
the  other  direction.  This  principle  was 
discovered  by  Guldberg  and  Waage. 

MASSACHUSETTS.  — Trade  name  for 
electric  and  turbine  driven  blowers,  ven- 
tilating fans  and  air  conditioning *apparatus 
manufactured  by  the  Massachusetts  Blower 
Co.,  Howard  St.,  Watertown,  Mass. 

MASSACHUSETTS.  — Trade  name  for 
magnet  wire  made  by  the  Massachusetts 
Electric  Mfg.  Co.,  11  Margin  St.,  West 
Lynn,  Mass. 

MASSACHUSETTS  BLOWER  CO.— Wa- 
tertown, Mass.  Manufacturer  of  electric 
and  turbine-driven  blowers,  ventilating 
fans  and  air  conditioning  apparatus.  Busi- 
ness established  1901.  President  and  gen- 
eral manager,  W.  E.  Barnes;  secretary,  E. 
T.  Sargent;  treasurer,  J.  H.  Champ.  Main 
office  and  factory,  Howard  St,  Watertown, 
Mass.  Branch  offices,  247  Atlantic  Ave., 
Boston,  Mass.;  876  Lafayette  St.,  New  York, 
N.  Y. ; 1229  S.  Michigan  Ave.,  Chicago,  11!.; 
Cleveland,  Ohio.  Sales  representatives,  W. 
I.  Collier,  Baltimore,  Md.;  Central  Supply 
Co.,  Minneapolis,  Minn.;  Federal  Steam 
Specialty  Co..  Oklahoma  City,  Okla.;  Felt, 
Derrah  & Williams.  Salt  Lake  City,  Utah; 
Smith  & Lewis,  Philadelphia.  Pa.;  M.  C. 
Beman,  Brisbane  Bldg.,  Buffalo,  N.  Y.; 
Golden  Gate  Mfg.  Co.,  Montreal,  Que.,  Can. 

MASSACHUSETTS  ELECTRIC  MFG. 
CO. — 11  Margin  St.,  West  Lynn,  Mass. 
Manufacturer  of  magnet  wire. 
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MA8SACHU8ETTS  MACHINE  SHOP, 
INC. — 87  Albany  St.,  Boston,  Mass.  Manu- 
facturer of  metal  washers. 

MASSACHUSETTS  OILLESS  BEAR. 
INQS  CO. — 618  Main  St.,  Worcester,  Mass. 
Manufacturer  of  oilless  bearings.  Business 
established  1904.  President,  George  E.  Par- 
ker; treasurer,  George  E.  Parker,  Jr. 

MASSACHUSETTS  STATE  ASSOCIA- 
TION OF  ELECTRICAL  CONTRACTORS 
AND  DEALERS.— Secretary,  J.  E.#  Wilson, 
263  Summer  Street,  Boston,  Mass. 

MASSAGE  VIBRATORS.— See  Vibrators, 
massage,  electric,  household  type;  Vibrat- 
ors, electric,  massage,  masseurs'. 

MASSEY. — Trade  name  for  rheostat  con- 
trollers manufactured  by  the  Frank  S.  Betz 
Co.,  Hoffman  St.,  Hammond,  Ind. 

MASSEY  CONCRETE  PRODUCTS  CORP. 
— Chicago,  111.  Manufacturer  of  concrete 
trolley  and  transmission  poles  and  lighting 
standards.  President,  J.  S.  Hobson;  vice- 
president  and  secretary,  F.  V.  Shannon; 
vice-president,  C.  Gilman;  treasurer,  B.  F. 
Landers.  Main  office,  621  Peoples  Gas 
Bldg.,  Chicago,  111.  Branch  offices,  50 
Church  St.,  New  York,  N.  Y.;  Oliver  Bldg., 
Pittsburgh,  Pa.;  Candler  Bldg.,  Atlanta, 
Ga.;  Harry's  Station,  Dallas.  Tex.;  925  S. 
6th  St.,  W.,  Salt  Lake  City,  Utah. 

MA8SILLON. — Trade  name  for  feed  wa- 
ter heaters  manufactured  by  the  Griscom- 
Russell  Co.,  2141  West  St.  Bldg.,  New  York, 
N.  Y. 

MAST. — A tall  wooden  pole,  like  a ship’s 
mast,  sometimes  used  in  radio  work,  to 
support  the  antenna.  See  Antenna  sup- 
ports, wood  pole  or  mast. 

MA8T. — Trade  name  for  lightning  rods 
manufactured  by  the  Mast  Lightning  Rod 
Co.,  929  Reibold  Bldg.,  Dayton,  Ohio. 

MAST,  FOOS  A CO.— Springfield,  Ohio. 
Manufacturers  of  electric  pumps.  Presi- 
dent, W.  H.  Rayner;  vice-president,  A.  S. 
Rodgers;  secretary,  treasurer  and  general 
manager,  F.  R Burton;  sales  manager,  G. 

D.  Morrett.  Sales  representatives,  Crain 
Pump  & Lumber  Co.,  Philadelphia,  Pa.; 
Reineke  Wagner  Pump  A Supply  Co.,  Pitts- 
burgh, Pa.;  George  A.  Clark  & Son,  Min- 
neapolis, Minn. ; Woodin  & Little,  San 
Francisco,  Cal.;  Poison  Implements  Co., 
Seattle,  Wash.,  Stauffer-Eshleman  Co., 
New  Orleans,  La. 

MA8T  LIGHTNING  ROD  CO.— 929  Rei- 
bold Bldg.,  Dayton,  Ohio.  Manufacturer  of 
lightning  rods,  President,  L.  L.  Mast;  sec- 
retary, treasurer  and  sales  manager,  C.  O. 
Mast.  Factory,  West  Milton,  Ohio. 

MASTARM  FITTINGS.— Mastarm  fittings 
consist  of  a number  of  special  pulleys, 
mounting  bases,  clamps,  crossarms,  in- 
sulators, etc.  These  fittings  also  include 
the  reinforcing  members,  strain  arms, 
supporting  rod  or  guy,  etc.  The  pulleys 
are  used  at  both  ends  of  the  mastarm  and 
are  arranged  for  pipe  and  pole  mounting; 
they  are  sometimes  made  in  conjunction 
with  the  pipe  receptacle  and  bracing  mem- 
ber. Swivel  and  cutout  pulleys  which  open 
the  lamp  cfrcuit  or  cut  out  the  lamp  on 
lowering  are  much  used.  This  greatly 
facilitates  cleaning  and  repairing  on  live 
circuits. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  LaSalle  St.,  Chicago,  111. 
(See  display  adv.  page  1258.) 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  III. 
(See  displav  adv.  pages  1231-1234.) 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Hebendahl  Co.,  J.  P.,  228-232  Broadway, 
Elizabethport.  N.  J. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit. Mich.  “S-M." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

MASTARMS,  STREET  LIGHTING.  — 
Mastarms  are  iron  pipe  arms  which  extend 
out  from  a pole  from  6 to  20  ft.  and  are 
used  to  support  a lighting  unit,  either  an 
arc  lamp  or  now  more  commonly  an  in- 
candescent lamp.  They  require  special 
bracing  to  prevent  excessive  swaying  In 
the  wind.  This  Is  provided  by  clamping  a 
reinforcing  triangle  or  bracing  member  on 
the  pipe  and  running  two  strain  rods  from 
the  lamp  end  to  the  pole  through  the 
special  member.  They  are  sometimes  made 
with  Iron  scrolls  and  other  decorative  fea- 
tures. Ropers  and  pulleys  are  provided 


for  lowering  the  lamp  for  cleaning  or  re- 
newal. Mastarms  are  used  principally  in 
suburban  and  small  town  lighting  systems 
where  there  are  numerous  dense  and  low 
trees  on  the  sides  of  the  street  and  the 
lamps  must  be  hung  near  the  center  to  pre- 
vent the  dark  shadows  from  the  foliage 
that  would  result  If  the  lamps  mounted  at 
the  curb.  Center  span  construction  Is 
sometimes  used  for  this  purpose,  but  it  re-  I 
quires  a pole  on  each  side  of  the  street, 
whereas  mastarm  construction  requires 
only  one  pole. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.  page  1258.) 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Buffalo  Specialty  Co.,  376  Ellicott  St., 
Buffalo,  N.  Y.  “Duplex." 

Creaghead  Engineering  Co.,  Cincinnati, 
Ohio. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pag^s  1203-1223.) 

Hebendahl  Co.,  J.  P.,  228-232  Broadway, 
Elizabethport.  N-  J. 

HUBBARD  & CO.,  Pittsburgh.  Pa. 
Peirce  mastarms  for  street  lighting 
are  made  In  four  styles  and  In  any 
length  up  to  16  ft.  They  are  all  fur- 
nished hot  galvanized.  See  Hubbard 
catalog,  pages  186  to  190.  (Slater  & 
Barnard,  Ltd.,  of  Hamilton,  Ont.,  aot 
as  Hubbard's  Canadian  agents.) — Adv. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis-  (See  display  adv.  page  1278.) 

Philadelphia  Electrical  & Mfg.  Co.,  1228-36 
N.  31st  St.,  Philadelphia,  Pa.  “Pem- 
co." 

Seidler-Miner  Co.,  36  E.  Larned  St„  De- 
troit, Mich.  “S-M." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

MASTER. — Trade  name  for  electric  ga- 
rage pumps  and  air  compressors  manufac- 
tured by  the  Hartford  Machine  Screw  Co., 
476  Capitol  Ave.,  Hartford,  Conn. 

MASTER. — Trade  name  for  automobile 
lighting  and  starting  storage  batteries 
manufactured  by  the  Mac-Lar  Battery  Co., 
Inc..  146  3rd  St.,  Detroit,  Mich. 

MASTER. — Trade  name  for  motors,  gen- 
erators, electric  grinders,  etc.,  manufac- 
tured by  the  Master  Electric  Co.,  460  Bacon 
St.,  Dayton,  Ohio. 

MASTER. — Trade  name  for  motor-driven 
motion-picture  machines  manufactured  by 
the  Master  Machine  Tool  Co.,  Inc.,  New 
York,  N.  Y. 

MASTER. — Trade  name  for  electrical  pri- 
mers for  Internal-combustion  engines  man- 
ufactured by  the  Master  Primer  Co.,  34 
Larned  St.,  E..  Detroit,  Mich. 

MA8TER  CLOCKS.— See  Clocks,  electric, 
master  and  secondary. 

MASTER  ELECTRIC  CO— 133  S.  Jeffer- 
son St.,  Chicasro,  111.  Manufacturers  of 
electrotherapeutic  high-frequency  appar- 
atus. Business  established  1918. 

MASTER  ELECTRIC  CO.,  THE.  — 460 
Bacon  St.,  Dayton,  Ohio.  Manufacturer 
of  motors,  generators,  electric  grinders  and 
farm  utllltv  power  stands.  Business  es- 
tablished 1920.  President  and  general  man- 
ager, E.  P.  Larsh:  vice-president  and  sales 
manager,  F.  O.  Kirkpatrick:  secretary,  R. 
S.  Shonk;  treasurer.  S.  A.  Brown. 

MASTER  MACHINE  TOOL  CO..  INC— 
New  York.  N.  Y.  Manufacturer  of  motor- 
driven  motion-picture  machines. 

MASTER  PRIMER  CO— 34  Larned  St.. 

E..  Detroit,  Mich.  Manufacturer  of  elec- 
trical primers  for  internal-combustion  en- 
gines. President,  F.  S.  Larabee;  vice-pres- 
ident, F.  M.  Sackett;  secretary,  treasurer 
and  general  manager.  E.  T.  Daniels. 

MASTER  SWITCHES.  — See  Switches, 
master. 

MAT  FINI8H. — A dull,  dead  or  lusterless 
finish  of  any  material  as  contrasted  with 
a polished  finish.  In  electroplated  articles 
it  is  obtained  by  having  the  surface  un- 
burni8hed.  In  painted  surfaces  the  effect 
is  secured  bv  dabbing  or  stippling  the  paint 
instead  of  spreading  It  evenly  by  the  brush 
which  gives  a glossy  surface.  The  mat 
finish  of  surfaces  exposed  to  verv  brilliant 
light  sources  eliminates  the  serious  glare 
from  specular  reflection  so  commonly  no- 
ticed where  lamps  that  are  Inadequately 
screened  are  used. 

MATCH LES8. — Trade  name  for  electric 
gas  lighter  manufactured  by  the  Safety 
Gas  Lighter  Corp.,  Roanoke,  Va. 
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MATCHLESS  BRASS  MFG.  CO.— 67  Jay 

St.,  Brooklyn,  N.  Y.  Manufacturer  of  fix- 
ture fittings.  President,  F.  M.  Brooks; 
secretary,  A.  J.  Brooks. 

MATEER  A CO.,  F.  W— 226-232  W.  On- 
tario St.,  Chicago,  111.  Manufacturer  of 
motor-driven  laundry  machinery.  Business 
established  1893.  President  and  treasurer, 

F.  W.  Mateer;  secretary,  E.  G.  Mateer; 
sales  manager,  R.  M.  Johnson. 

MATES,  TRACK  SPECIAL  WORK— The 

term  applied  to  the  piece  of  street-railway 
track  special  work  which  lies  in  the  same 
track  and  directly  opposite  to  a switch. 
The  switch  and  mate  are  designed  to  work 
together,  the  switch  controlling  the  direc- 
tion of  traffic  and  carrying  the  wheel  load 
on  one  rail  of  the  track,  while  the  mate 
carries  the  wheel  load  on  the  opposite  rail. 
Mates  are  constructed  from  a variety  of 
materials  and  in  a number  of  different 
ways.  For  further  Information  see  Track 
work,  special. 

MATHER. — Trade  name  for  flexible  shaft 
couplings  manufactured  by  the  Charles 
Bond  Co.,  617-19  Arch  St.,  Philadelphia,  Pa. 

MATHIAS-HART  CO— 516  Atlantic  Ave., 
Boston,  Mass.  Manufacturer  of  linemen’s 
rubber  gloves,  insulated  tools,  rubber  mats 
and  matting.  Business  established  1907. 
Partnership,  Robert  Mathias  and  George  H. 
Hart. 

MATISSE  CORP.,  C.  A A— 116th  St.  and 
East  River,  New  York  ,N.  Y.  Manufactur- 
er of  reflectors.  Business  established  1888. 
President,  Edward  Lyndon;  1st  vice-presi- 
dent, Carl  A.  Matisse,  2nd  vice-president, 
Albert  C.  Matisse;  secretary,  Oscar  A. 
Matisse;  treasurer  and  general  manager, 
Louis  E.  Barnes.  | 

MATLOCK. — Trade  name  for  cable  roller 
manufactured  by  Mathias  Klein  & Sons, 
3200  Belmont  Ave.,  Chicago,  111. 

MATS  FOR  SWITCH  PLATES— Wood, 
fiber,  rubber  or  other  mats,  which  are 
raised  borders  on  which  the  switch  plate 
is  mounted  are  sometimes  used  to  protect 
the  wall  surrounding  the  switch  plate  from 
becoming  soiled  and  dirty.  They  are  used 
for  flush  switches  and  receptacles,  and  may 
be  used  with  or  without  outlet  boxes. 

, Manufacturers: 

Boston  Woven  Hose  & Rubber  Co.,  Box 
5077,  Boston,  Mass. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadelphia, 
Pa. 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston. 
Mass. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S." 

MATTE. — An  Intermediate  product  ob- 
tained in  the  smelting  of  sulphide  ores  of 
certain  metals,  especially  copper,  lead  and 
nickel.  In  each  case  it  is  a crude  metal 
containing  more  or  less  sulphur  and  re- 
quires to  be  further  purified. 

MATTER. — Matter  may  be  be  variously 
described  as  “the  stuff  out  of  which  things 
are  made,"  “anything  which  occupies 
space,"  or  “anything  which  can  affect  the 
senses."  Though  useful,  none  of  these 
definitions  tell  us  anything  about  the  ulti- 
mate nature  of  matter.  From  chemical  In- 
vestigation we  know  that  there  are  be- 
tween 80  and  90  elements  of  which  all 
known  chemical  compounds  are  composed. 
The  idea  that  these  elements  are  modifica- 
tions of  some  fundamental  form  of  matter, 
the  nature  of  which  remains  to  be  dis- 
covered, is  a fascinating  one. 

The  study  of  chemical  reaction  leads  to 
the  atomic  theory  that  matter  Is  made  up 
of  certain  ultimate  particles  which  enter 
into  combination  with  other  atoms.  Ac- 
cording to  the  electron  theory,  the  atom 
is  a complicated  structure  consisting  of 
a nucleus  around  which  a number  of  elec- 
trons are  in  constant  motion.  The  theory 
also  has  been  advanced  that  matter  is 
composed  entirely  of  electric  charges  and 
that  inertia,  or  mass,  is  merely  a manifes- 
tation of  electrical  inertia. 

As  far  as  we  know,  no  matter  can  be 
created  or  destroyed  by  any  human  agency. 
Substances  may  be  combined  chemically 
to  form  other  substances,  or  a substance 
may  be  separated  into  its  components,  but 
the  total  quantity  of  matter  after  the 
change  is  exactly  the  same  as  before.  This 
principle  is  known  as  the  “conservation  of 
matter." 

MATTHEWS  A BROTHER,  INC.,  W.  N. 

— St.  Louis,  Mo.  Manufacturer  of  electrical 
specialties.  President  and  treasurer,  W. 
N.  Matthews;  vice-president,  Martin  J. 
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Wolf;  vice-president  and  secretary,  Claude 
L.  Matthews.  Main  office,  2912  Easton 
Ave.,  St.  Louis,  Mo.  Factories,  St.  Louis, 
Mo.;  Rockford,  111.;  Dayton,  Ohio;  Middle- 
town,  Ohio;  Indianapolis,  Ind.  Branch  of- 
fices, 19  S.  Wells  St.,  Chicago,  III.;  San 
Francisco,  Cal.;  50  Church  St.,  New  York, 
N.  Y.;  Denver,  Colo.;  Salt  Lake  City,  Utah; 
El  Paso,  Tex. 

MATTHEWS  CO.,  THE.— Port  Clinton, 
Ohio.  Manufacturer  of  marine  and  farm 
lighting  and  power  plants.  Business  estab- 
lished 1892.  President  and  general  mana- 
ger. S.  J.  Matthews;  vice-president,  F.  C. 
Thorn;  secretary  and  treasurer,  George  B. 
True.  Exclusive  distributor,  Keroel  Sales 
Co.,  Cleveland,  Ohio. 

MATTHEWS  ENGINEERING  CO.— San- 
dusky, Ohio.  Manufacturer  of  automatic 
lighting  and  power  plants.  Business  es- 
tablished 1912.  President,  J.  W.  W.  Wel- 
lington; secretary,  treasurer  and  general 
manager,  M.  C.  Cosgray. 

MATTHEWS  FULL  AUTOMATIC.— + 
Trade  name  for  electric  and  power  plants 
manufactured  by  the  Matthews  Engineering 
Co.,  Sandusky,  Ohio. 

MATTHIESSEN  & HEGELER  ZINC  CO. 

— LaSalle,  111.  Manufacturer  of  sulphuric 
acid,  zinc  bars,  sheets,  etc. 

MATTING,  BURGLAR  - ALARM.  — Con- 
tact-making matting  intended  to  be  placed 
in  front  of  doors,  safes,  etc.,  and  designed 
to  close  a burglar-alarm  circuit  when  a 
slight  weight  or  impression  is  placed  on  the 
mat,  as  by  any  one  stepping  on  it.  Also 
see  Floor  treads,  contact-making. 

Manufacturers: 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St..  Philadelphia,  Pa. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York.  N.  Y.  “U.  S.M 

MATTING,  INSULATING  AND  NON- 
SLIPPING.— Much  of  the  danger  attendant 
to  the  operation  of  electrical  equipment 
Is  eliminated  if  the  workmen  or  operators 
are  well  Insulated  from  the  ground.  Rub- 
ber insulating  matting  Is  often  used  to 
cover  the  floor  surrounding  generators, 
transformers,  switchboards  and  other  hieh- 
voltage  apparatus  with  exposed  live  parts, 
thereby  providing  at  least  part  of  the  neces- 
sary Insulation  to  any  one  working  around 
them.  It  is  sometimes  necessary  that  the 
mat  be  more  than  insulating,  as  a part  of 
the  hazard  Is  the  possibility  of  slipping. 
Abrasive  compounds  mixed  Into  a firm 
base  of  rubber  are  sometimes  used  Instead 
of  the  rubber  compound  alone,  especially 
where  the  possibility  of  slipping  Is  the 
greater  danger,  which  may  be  around  any 
machinery. 

Manufacturers: 

American  Abrasive  Metals  Co..  Hudson 
Terminal  Bldg.,  New  York,  N.  Y.  “Vul- 
calun.” 

Boston  Woven  Hose  & Rubber  Co.,  Box 
6077.  Boston.  Mass. 

Consumers  Rubber  Co..  The.  1302  On- 
tario St.,  Cleveland.  Ohio. 

Dominion  Asbestos  A Rubber  Corp..  154 
Nassau  St..  New  York.  N.  Y. 

Empire  Rubber  A Tire  Corn..  N.  Clinton 
Ave..  and  Mulberry  St.,  Trenton.  N.  J. 

Goodall  Rubber  Co..  Inc.,  11th  and  Race 
Sts..  Philadelphia,  Pa. 

Goodrich  Rubber  Co..  B.  F..  Akron.  Ohio. 

Goodvear  Tire  A Rubber  Co..  1144  E. 
Market  St.,  Akron.  Ohio. 

Mathlaa-Hart  Co..  518  Atlantic  Ave.,  Bos- 
ton. Mass.  “Perfection.” 

New  Yerk  Boltin**  A 'Packing  Co.,  91-93 
Chambers  St..  New  York.  N.  Y 

Quaker  Cl  tv  Rubber  Co.,  629  Market  St., 
Philadelphia.  Pa. 

8afetv  First  Supplv  Co.,  107  3rd  Ave., 
Pittsburgh.  Pa.  “Diamond.” 

UNTTFD  8TATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  Rubber 
mats  for  use  In  front  of  switchboards. 
Made  of  highest  nualitv  rubber  com- 
pound. U.  S.  switchboard  mats  give 
a sure  foothold,  prevent  slipping  and 
provide  Insulating  qualities  more  than 
adequate  for  safetv  of  the  operator 
Supplied  either  corrugated  or  plain. 
— A dv. 

Voorhees  Rubber  Mfg  Co..  20-56  Bostwlck 
Ave..  Jersev  Cl  tv.  N.  J. 

MATTING,  8TREET  AND  INTERUR- 
BAN  CAR. — A floor  covering  for  the  aisles 
of  cars  to  provide  an  easilv  renewable 
wearing  surface,  a sure  footing  and  a 
comparatively  drv  surface  during  times  of 
wet  or  sloppy  streets.  Made  In  several 
types,  such  as  woven  fibrous  material,  lino- 
leum, Interlocked  rubber  pieces.  Joined 
links  of  metal.  Interspersed  with  nonslip 
wearing  pieces,  etc.  Street -railwav  cars 
are  usually  provided  with  aisle  and  floor 


martting  of  closely  spaced  hard  wooden 
strips,  generally  maple. 

Manufacturers: 

Boston  Woven  Hose  A Rubber  Co.,  Box 
5077,  Boston,  Mass. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Empire  Rubber  A Tire  Corp.,  N.  Clinton 
Ave.,  and  Mulberry  St.,  Trenton,  N.  J. 

Mathias- Hart  Co.,  516  Atlantic  Ave.,  Bos- 
ton, Mass.  “Perfection.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

MATT1SON  MACHINE  WORKS^— Rock- 
ford 111.  Manufacturers  of  motor-driven 
rubbing  and  polishing,  sanding  and  other 
woodworking  machines.  President,  A.  M. 
Mattison;  vice-president,  John  A.  Barnes; 
secretary  and  treasurer.  C.  L.  Mattison; 
sales  manager,  Joseph  O’Leary.  Main  of- 
fice and  factory,  Rockford,  111.  Branch 
offices,  209  S.  State  St.,  Chicago.  111.;  602- 
603  Times  Bldg.,  New  York,  N.  Y.;  Ameri- 
can Exchange  National  Bank  Bldg,,  Greens- 
boro, N.  C.  Sales  representatives,  Baxter 
D.  Whitney  A Son,  Inc.,  Winchendon, 
Mass. 

MATTOCKS,  LINE  CONSTRUCTION.— 

A special  form  of  pick  largely  used  for 
digging  and  grubbing  in  pole-line  construc- 
tion. It  is  made  in  two  principal  types, 
each  having  a double-ended  steel  head 
with  a socket  in  the  middle  Into  which  a 
long  handle  fits.  One  type  has  a blade  at 
each  end,  one  blade  being  like  an  adz  and 
the  other  like  a narrow  ax;  this  is  com- 
monly called  the  cutter  mattock.  The  other 
common  type  has  a pick  at  one  end  and  an 
adz  at  the  other;  this  Is  called  a pick  mat- 
tock. 

MAUTNER  LAMP  MFG.  CO.— 55  Mercer 
St.,  New  York,  N.  Y.  Manufacturer  of 
portable  electric  lamps.  Business  estab- 
lished 1920.  Sales  representatives,  Kindt 
Katz  A Co.,  New  York,  N.  Y.;  George 
Bordfeldt  A Co.,  New  York,  N.  Y. 

MAXIM  MFG.  CO. — 700  W.  22nd  St..  Chi- 
cago, III.  Manufacturer  of  electric  labor- 
saving  devices  for  hotels  and  restaurants. 

MAXI  METER. — Trade  name  for  indicat- 
ing maximum  demand  meter  manufactured 
by  the  Mineralise  Electric  Co.,  1045  Wash- 
ington Blvd.,  Chicago,  111. 

MAXIMUM  DEMAND. — See  Demand, 
maximum. 

MAXIMUM  DEMAND  INDICATORS  OR 
METERS. — See  Indicators,  excess  demand; 
Meters,  demand. 

Maximum  load  . — The  maximum  load 
of  any  machine  or  apparatus  Is  the  load 
used  as  a basis  In  determining  the  rating 
of  the  machine.  It  Is  that  load  which,  if 
applied  continuously  or  for  a stated  period, 
will  produce  a temperature  rise  that,  super- 
imposed upon  a standard  ambient  tempera- 
ture. will  not  exceed  the  maximum  safe 
operating  temperature  of  the  Insulation 
used. 

MAXIMUM  STARTING  CURRENT. — The 

greatest  value  reached  by  the  current  In 
starting  a motor.  It  Is  much  higher  than 
the  full-load  running  current  and  In  all 
but  small  motors  must  be  limited  by  the 
use  of  series  resistors  or  resistors  in  the 
motor  secondary,  by  fractional  voltage 
colls  or  autostarters  or  by  special  design 
of  the  motor  or  its  starting  equipment.  See 
Starters,  motor. 

MAXIMUM  VALUE. — The  maximum  val- 
ue of  an  alternating  current  or  e.m.f.  is  the 
peak  value  of  the  wave.  If  the  fluctuations 
of  the  current  or  e.m.f.  are  represented  by 
a clock  diagram,  then  the  maximum  value 
(also  called  “crest”  value)  is  the  value 
represented  by  the  rotating  vector.  Maxi- 
mum values  of  alternating  e.m.f.  are  Im- 
portant In  practice,  since  danger  to  life 
and  liability  to  breakdown  of  insulation  de- 
pends on  It.  See  Crest  voltmeter. 

MAXIMUM  VALUE  OF  E.  M.  F.— Also 
called  “crest  value.”  The  highest  value 
reached  by  the  e.  m.  f.  In  an  alternating- 
current  wave;  the  voltage  at  the  top  of  the 
wave. 

MAXOHM. — Trade  name  for  resistance 
units  manufactured  by  the  L.  S.  Brach 
Mfg.  Co.,  127-129  Sussex  Ave.,  Newark, 
N.  J. 

MAXOLITES. — Trade  name  for  reflectors 
manufactured  by  the  Central  Electric  Co., 
316  S.  Wells  St..  Chicago,  111. 

MAX-SON.  — Trade  name  for  insulator 
nibs  manufactured  bv  R.  Thomas  A Sons 
Co.,  East  Liverpool,  Ohio. 

MAXUM. — Trade  name  for  grounding  de- 
vices manufactured  bv  the  Fairmount 
Electric  A Mfg.  Co..  59th  and  Woodland 
Ave.,  Philadelphia,  Pa. 

MAXUM.  — Trade  name  for  telephone 
mouthpiece  manufactured  by  the  F.  A. 
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Weeks  Mfg.  Co.,  93  John  St.,  New  York, 
N.  Y. 

MAXWELL. — The  unit  of  magnetic  flux 
is  the  maxwell.  It  is  the  flux  through  unit 
area  at  a point  where  the  Induction  is  unit, 
or  it  Is  the  flux  In  a medium  of  unit 
permeability  at  a point  where  the  intensity 
is  one  gauss.  A m.m.f.  of  one  gilbert 
acting  in  a magnetic  circuit  whose  reluct- 
ance Is  one  oersted  produces  a flux  of  one 
maxwell.  s 

MAXWELL  CO.,  THE  R.  C.— Trenton, 
N.  J.  Manufacturer  of  electric  signs. 
William  Bach,  manager.  Main  office  and 
factory,  413  E.  State  St..  Trenton,  N.  J. 
Branch  office,  17  S.  New  York  Ave.,  At- 
lantic City.  N.  J. 

maxwell  Engineering  a mfg. 

CO. — New  York.  N.  Y.  Manufacturer  of 
substations,  high-tension  switching  equip- 
ment and  pole-line  hardware.  President 
and  sales  manager,  M.  P.  Maxwell;  vice- 
president  and  general  manager,  Robert  A. 
Sandt;  treasurer,  H.  A.  Hall.  Main  office, 
61  Broadway,  New  York,  N.  Y.  Factories. 
Philadelphia,  Pa.  and  Brooklyn,  N.  Y. 
Branch  offices,  261  Franklin  St.,  Boston, 
Mass.;  1055  Old  Colony  Bldg!,  Chicago.  III. 

MAXWELL,  JAMES  CLERK.  — Scottish 
physicist,  born  at  Edinburgh,  Scotland. 
1831,  and  died  in  1879.  He  was  educated 
at  the  Academy  and  University  of  Edin- 
burgh. He  held  the  professorship  of  nat- 
ural philosophy  in  Marischal  College.  Lon- 
don, 1860-65,  and  become  professor  of  ex- 
perimental physics  at  Cambridge  in  1871. 
In  1859  he  published  an  essay  on  the  “Sta- 
bility of  the  Motion  of  Saturn’s  Ring;” 
In  1871,  “Theory  of  Heat;”  and  in  1873. 
a “Treatise  on  Electricity  and  Magnetism.” 
In  the  last  work,  which  has  become  a 
classic,  he  rejected  the  theory  of  electrical 
action  at  a distance,  and  sought  to  explain 
all  electrical  and  magnetic  phenomena  as 
the  results  of  local  strains  and  motions  in 
a medium  whose  contiguous  parts  only  act 
on  one  another  by  pressure  and  tension. 
He  devoted  attention  to  the  perception  of 
color,  and  was  the  first  to  make  color  sen- 
sation the  subject  of  measurement.  He 
also  made  Investigations  on  the  kinetic 
theory  of  gases.  Maxwell’s  studies  In  elec- 
tricity and  magnetism  anticipated,  purely 
from  the  mathematical  standpoint,  some 
of  the  most  important  subsequent  develop- 
ments. notably  In  radio  communication.  In 
his  honor  the  unit  of  magnetic  flux  is 
called  the  maxwell. 

MAXWELL  PER  SQUARE  CENTI- 
METER. — One  maxwell  per  sauare  centi- 
meter is  the  unit  of  magnetic  flux  density. 
This  Is  sometimes  also  called  the  gauss. 

MAYER  CO..  LEON.— 237  Center  St.. 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures  and  Indoor  brackets. 

MAYHEW. — Trade  name  for  drills,  pliers, 
reamers  and  other  tools  manufactured  bv 
Msyhew  Stoel  Products,  Inc.,  291  Broad- 
way. New  York,  N.  Y. 

MAYHEW  CO. — 867  Melnecke  Ave..  Mil- 
waukee, Wl8.  Manufacturer  of  farm  light- 
ing plants  and  utility  power  stands,  motor- 
generators  for  battery  charging  and  switch- 
boards. 

MAYHEW  STEEL  PRODUCTS,  INC.— 
New  ,York,  N.  Y.  Manufacturer  of  drills, 
pliers,  reamers  and  other  tools.  Business 
established  1856.  President.  J.  W.  Thurber; 
^Ice-president  and  sales  manager,  'J.  B. 
Parsons:  secretary,  L.  8.  Brown;  treasurer, 
H.  W.  Hatch.  Main  office.  291  Broadwav. 
New  York,  N.  Y.  Factories,  Shelburne 
Falls.  Mass.;  Watson.  Mass.:  Honewell.  Va. 
Branch  offices.  30  Warren  St..  New  York. 
N.  Y.;  508  Mission  St.,  San  Francisco,  Cal. 

MAYHEW  TOOL  CO^-Williamstown.  Pa. 
Manufacturer  of  fixture  chain  link  tools. 

MAYTAG  CO.,  THE.  — Newton.  Iowa. 
Manufacturer  of  internal-combustion  en- 
gines and  electric  washing  machines. 
Business  established  1894.  President.  F. 
L.  Mavtag;  vice-president,  L.  B.  Mavtag; 
secretary,  treasurer  and  general  manager, 
E.  H.  Mavtag;  sales  manager.  J.  B.  Bond. 
Main  office  and  factory,  Newton,  Iowa. 
Branch  offices  and  warehouses.  Kansas 
Oltv,  Mo.;  Indianapolis.  Ind.:  Portland, 
Ore.;  Minneapolis.  Minn.;  Philadelphia, 
Pa.:  Winnipeg,  Man..  Can. 

MAZDA  C-3. — Trade-mark  for  photo- 
graphic lamp  manufactured  by  the  Nela 
Specialties  Division.  National  lamp  Works 
of  General  Electric  Co.,  Nela  Park,  Cleve- 
’and.  Ohio. 

MAZZOLINI  ARTCRAFT  CO.— 4424  Payne 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
electric  lighting  fixtures  and  portable 
lamps.  Business  established  1904.  Part- 
nership. 
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M-B  TOOL  CO. — Danielson,  Conn.  Man- 
facturer  of  screw  drivers.  Business  estab- 
lished 1916.  President,  William  H.  Backus; 
vice-president  and  general  manager,  Lorrin 
S.  Brice;  secretary,  John  J.  Banigan; 
treasurer,  Richard  A.  Banigan.  Exclusive 
distributor.  Johnson  Sales  Co.,  Union  Bank 
Bldg.,  Pittsburgh,  Pa. 

McAULEY  MFG.  CO.,  J.  E.— 30  N.  Jeffer- 
son St.,  Chicago,  111.  Manufacturer  of  pro- 
jecting arc  lamp  compensators.  Sole  own- 
er, J.  E.  McAuley. 

McAVITY  A SONS,  LTD.,  T.— St.  John. 
N.  B.,  Can.  Manufacturer  of  conduit  fit- 
tings, street  lightings  fixtures,  valves,  etc. 
Business  established  1834.  President, 
George  McAvity;  vice-president,  John  A. 
McAvity;  secretary  and  treasurer.  Charles 
Coster;  general  manager,  G.  C.  MqAvity; 
sales  managers,  P.  D.  McAvity  and  J.  B. 
Hamm.  Main  office,  King  St.,  St.  John, 
N.  B.  Branch  offices,  Montreal,  Que.;  To- 
ronto, Ont. ; Winnipeg,  Man.;  Vancouver, 

B.  C. 

McCABE  HANGER  MFG.  CO.  — 426-428 
W.  25th  St.,  New  York,  N.  Y.  Manufactur- 
er of  expansion  bolts. 

McCARDELL  A CO.— Trenton,  N.  J. 
Manufacturers  of  tower  wagons,  etc. 

McCASLIN. — TVade  name  for  bucket-type 
conveyors  manufactured  by  the  Mead-Mor- 
rison  Mfg.  Co.,  125  Prescott  St.,  East  Bos- 
ton, Mass. 

McCLAVE. — Trade  name  for  boiler  fur- 
nace grates  manufactured  by  James  Beggs 
& Co.,  36  Warren  St.,  New  York,  N.  Y. 

McCLAVE- BROOKS  CO. — Scranton,  Pa 
Manufacturer  of  mechanical  stokers,  boiler 
furnaces,  grates  and  castings.  Business  es- 
tablished 1880.  President,  William  Mc- 
Clave; vice-president,  G.  G.  Brooks;  secre- 
tary, treasurer  and  general  manager,  W. 
R.  McClave.  Main  office  and  factory,  Pop- 
lar St.,  and  Park  PI.,  Scranton,  Pa. 
Branch  offices,  50  Church  St.,  New  York, 
N.  Y.;  515  Hearst  Bldg..  Chicago,  111.:  400 
Morris  Bldg  . Philadelphia,  Pa.;  261  Frank- 
lin St.,  Boston,  Mass.;  130  Hope  Ave.,  Sy- 
racuse, N.  Y.;  951  N.  Carrollton  Ave.,  New 
Orleans.  La. 

McClellan  refrigerating  co.— 

Roosevelt  Rd.  and  Washtenaw  Ave..  Chi- 
cago, 111.  Manufacturer  of  motor-driven 
refrigerators  and  refrigerating  machinery. 
President,  B.  S.  McClellan;  vice-president, 
treasurer  and  general  manager,  J.  B.  Com- 
bitts;  secretary,  E.  O.  Ketting. 

McCONWAY  A TORLEY  CO.f  THE.— 
Pittsburgh,  Pa.  Manufacturer  of  steel 
castings.  Business  established  1868.  Presi- 
dent, William  McConway;  vice-president. 
William  McConway,  Jr.;  secretary,  Stephen 

C.  Mason;  treasurer,  G.  W.  McCandless. 

McCORD  A CO.,  INC.,  HORACE  M.— 1013 
Lumber  Exchange  Bldg.,  Minneapolis,  Minn. 
Manufacturer  of  carboy  incllnators.  Busi- 
ness established  1914.  President,  treasurer 
and  general  manager.  H.  M.  McCord;  vice- 
president,  H.  M.  Puffer;  secretary,  W.  O 
Hawkins.  Sales  representative.  Spencer 

D.  Embree.  15  Park  Row,  New  York,  N.  Y. 

McCORD  MFG.  CO.,  INC.— Detroit,  Mich. 

Manufacturer  of  electric  heaters  and  gas- 
kets. President,  A.  C.  McCord;  secretary, 
Lot  M.  Hamlin;  treasurer,  C.  R.  Hammer; 
general  manager,  J.  T.  Schlacks.  Main  of- 
fice, 2587  Grand  Blvd.,  E.,  Detroit,  Mich. 
Branch  office,  122  S.  Michigan  Ave.,  Chi- 
cago, 111. 

McCORMICK.  — Trade  name  for  water 
turbines  manufactured  by  the  S.  Morgan 
Smith  Co.,  Lincoln  and  Hartley  Sts.,  York. 
Pa. 

McCORMICK  LUMBER  CO.— McCormick, 
Wash.  Producer  of  crossarms.  etc. 

McCULLOCH  A MOSS  LUMBER  CO.— 
Lumber  Exchange  Bldg.,  Minneapolis, 
Minn.  Producer  of  cedar  poles. 

McCULLOCH  MFG.  CO.— 216  High  St.. 
Boston,  Mass.  Manufacturer  of  ignition 
timers.  L.  K.  Romki,  general  manager. 

McCULLOUGH  MFG.  CO.— 2632  Central 
Ave.,  Minneapolis,  Minn.  Manufacturer  of 
lubricators. 

McDANIEL. — Trade  name  for  steam 
traps  manufactured  by  the  Watson  & Mc- 
Daniel Co.,  160  N.  7th  St.,  Philadelphia, 
Pa. 

MCDONALD  A WILLSON,  LTD.  — To- 
ronto, Ont.,  Can.  Manufacturer  of  electric 
lighting  fixtures  and  washing  machines. 
P.usiness  established  1887.  President  and 
general  manager,  C.  H.  Willson;  vice- 
president,  M.  W.  Galloway;  secretary  and 
treasurer,  W.  K.  Lindsay.  Main  office,  347 
Yonge  St.,  Toronto.  Ont.  Branch  office, 
99  Drummond  St.,  Montreal,  Que.;  McDon- 
ald & Willson  Lighting  Co.,  Ltd.,  309  Fort 
St.,  Winnipeg,  Man. 


MCDONALD  MFG.  CO.,  A.  Y. — DubuQue, 
Iowa.  Manufacturer  of  electric  pumps, 
switches  and  valves. 

MCDONALD  ODOMETER  CO.— 3501-03  S. 
Kedxie  Ave.,  Chicago,  111.  Manufacturer 
of  electric  counters,  tachometers,  die  cast- 
ings, etc.  Sole  owner,  A.  S.  McDonnell. 

MCDOWELL,  INC.,  J.  M.— 222  E.  42nd  St., 
New  York,  N.  Y.  Manufacturer  of  portable 
lamps  and  silk  lamp  shades.  Business  es- 
tablished 1909.  President,  treasurer  and 
general  manager,  F.  S.  Mayer;  vice-presi- 
dent, A.  G.  Mayer;  secretary,  J.  M.  Mayer. 

McELLIOTT  A DAHL.— 26  W.  Lake  St., 
Chicago,  111.  Manufacturers  of  electrically 
illuminated  opthalmometers.  Partnership,- 
D.  P.  Elliott  and  R.  H.  Dahl*. 

McFAPDIN  A CO.,  H.  G.— 38  W'arren  St., 
New  York,  N.  Y.  Manufacturer  of  portable 
lamps  ana  lighting  fixtures.  Business  es- 
tablished 1874. 

MCFARLAND,  L.  D.— Sandpoint,  Idaho. 
Producer  of  cedar  poles. 

MoFELL  SIGNAL  CO.— 2857  S.  Halsted 
St.,  Chicago,  111.  Manufacturer  of  fire 
alarms  and  accessories.  Business  estab- 
lished 1912.  President,  Judson  McFell; 
vice-president,  S.  Z.  Silversparre ; secre- 
tary, treasurer  and  general  manager,  W. 
H.  Rattenbury. 

McGILL  MFG.  CO.  — Valparaiso,  Ind. 
Manufacturer  of  lamp  guards,  soldering 
compounds,  insulating  compounds,  sockets 
and  other  electrical  specialties.  Business 
established  1905.  President.  J.  H.  McGill; 
vice-president  and  sales  manager,  V.  R. 
Despard;  secretary,  treasurer  and  general 
manager,  H.  W.  Harrold.  Sales  represen- 
tatives. Hatheway  & Knott,  Inc..  117  West 
St.,  New  York.  N.  Y. ; Doherty-Hafner  Co., 
618  W.  Jackson  Blvd.,  Chicago,  III.;  J.  G. 
Pomeroy.  833  San  Fernando  Bldg.,  Los  An- 
geles, Cal. 

McGLAUFLIN  MFG.  CO.— Petaluma,  Cal. 
Manufacturer  of  wood  insulator  pins  and 
brackets.  Business  established  1907.  Pro- 
prietor, George  McGlauflin. 

McGOWAN  CO.,  THE  JOHN  H.— Cincin- 
nati, Ohio.  Manufacturer  of  electric  and 
steam  pumps. 

MCGRATH,  JOHN  J.— 1338-1344  N.  Front 
St.,  Philadelphia,  Pa.  Manufacturer  of 
cotton  and  wool  waste. 

McGUIRE-CUM  MINGS  MFG.  CO.  — 111 

W.  Monroe  St.,  Chicago,  111.  Manufacturer 
of  electric  trucks,  locomotives  and  street 
cars.  President  and  treasurer.  W.  J.  Cum- 
mings; vice-president,  W.  T.  Twomey;  sec- 
retary, John  T.  Giblin. 

MclNTOSH  A SEYMOUR  CORP.  — Au- 
burn. N.  Y.  Manufacturer  of  Diesel  en- 
gines. President.  A.  E.  Ballin;  vice-pres- 
ident, F.  B.  Kirkbride:  secretary'.  M.  G. 
Jones:  treasurer,  H.  T.  Sherman.  Main  of- 
fice and  factory.  Auburn.  N.  Y.  Branch 
offices.  3006  Singer  Bldg..  New  York,  N.  Y.: 
San  Francisco.  Cal.:  Kansas  City,  Mo.: 
Jacksonville,  Fla.;  Dallas,  Tex. 

Mcl NTO8H  BATTERY  A OPTICAL  CO. 
— 223-233  N.  California  Ave.,  Chicago,  111. 
Manufacturer  of  electrotherapeutic  and  x- 
ray  apparatus.  Business  established  1879. 
President  and  general  manager.  George  R. 
Hogan;  vice-president  and  treasurer,  H.  P. 
MacLagan;  secretary,  A.  E.  Walters. 

MclNTOSH-NERNST. — Trade  name  for 
projecting  lamp  manufactured  by  the  Mc- 
Intosh Stereonticon  Co.,  30  E.  Randolph 
St..  Chicago,  Hi. 

MclNTOSH  8TEREOPTICON  CO.— 30  E. 
Randolph  St  , Chicago.  Til.  Manufacturer 
of  stereopticons.  spotlights,  electric  sig- 
"oIq  f/>r  lecturers  and  projection  apparatus. 
President  and  treasurer,  N.  A.  Bassett: 
vice-pre**ident.  Henry  T.  Price;  secretary. 
J.  W.  Bassett. 

McJUNKIN.  PAUL.— 15  E.  40th  St..  New 
YorV  n.  Y.  Manufacturer  of  electric  auto- 
mchila  heaters  lamp  fliamontq  nnd  wire 
tungsten.  Business  established  1904. 

McKENNEY  A WATERBURY  CO.— 181 
Franklin  St  . Boston.  Mass.  Manufacturer 
of  electric  lighting  fixtures. 

McLAIN. — Trade  name  for  car  headlleht 
manufactured  by  the  Trolley  Supply  Co., 
Massillon.  Ohio. 

Mclennan  a co..  k.— 1751-9  w.  35th 

St..  Chicago.  111.  Manufacturers  of  commu- 
tator compounds.  Business  established 
1890.  Sole  owner.  S.  M.  Kahn. 

McLEOD  A HENRY  CO.  — Trov.  N.  Y. 
Manufacturer  of  boiler  settings,  arches,  etc. 

McMANN  A TAYLOR  CO.— 104  John  St.. 
New  York.  N.  Y.  Manufacturer  of  boiler 
tubes,  pipe  fittings,  valves,  etc. 

McMANUS. — Trade  name  for  track  gae^s 
manufactured  by  the  Buda  Co.,  Harvey,  II v 
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McMILLAN  a CO.,  JAME&— 114  Clark- 
son St.,  Chicago,  111.  Manufacturers  of 
boiler  furnaces.  Partnership,  S.  J.  Mc- 
Millan, A.  McMillan  and  Walter  J.  Mc- 
Millan. 

McMYLER-INTERStATE  CO.,  THE.— 

Bedford,  Ohio.  Manufacturer  of  coal  hand- 
ling machinery  and  locomotive  cranes. 

McPHILBEN  LIGHTING  FIXTURE  CO., 
INC'.  — Queens,  N.  Y.  Manufacturer  or 
lighting  fixtures.  Business  established 
1900.  President,  Benjamin  Schaefer;  vice- 
president  ■ and  sales  manager,  Henry 
Jacobs:  treasurer  and  general  manager. 
Max  Malk. 

McQU AY- NORRIS  MFG.  CO.— St.  Louis. 
Mo.  Manufacturer  of  piston  rings.  Presi- 
dent, W.  K.  Norris;  vice-presidents,  L.  E. 
McQuay  and  L.  A.  Safford;  secretary  and 
treasurer,  C.  R.  Kalb.  Main  office.  St. 
Louis,  Mo.  Branch  offices,  Atlanta,  Ga.; 
1140  S.  Michigan  Ave.,  Chicago,  111.;  Dallas. 
Tex.;  Kansas  City.  Mo.;  Los  Angeles,  Cal.; 
New  York,  N.  Y.:  Pittsburgh,  Pa.;  St. 
Paul,  Minn.;  San  Francisco,  Cal.;  Seattle. 
Wash. 

McRAE  A ROBERTS  CO.— Detroit.  Mich. 
Manufacturer  of  safety  valves,  pipe  fittings 
and  other  brass  goods. 

McROY.  — Trade  name  for  clay  under- 
ground conduit  manufactured  by  the  Na- 
tional Fire  Proofing  Co.,  Pittsburgh,  Pa. 

MDF. — Abbreviation  for  main  distribut- 
ing frame.  See  Frames,  telephone  distrib- 
uting. 

M EACH  EM  GEAR  CORP.— 411-415  Canal 
St..  Syracuse,  N.  Y.  Manufacturer  of  gears 
and  pinions.  President,  T.  G.  Meacnem; 
secretary.  G.  W.  Wood;  treasurer,  J.  F.  S. 
Meachem. 

MEAD  ELECTRIC  8IGNAL  CO..  THE.— 

1209  Marquette  Rd.,  Cleveland,  Ohio. 
Manufacturer  of  electric  signaling  systems, 
burglar  and  fire  alarm  systems.  Business 
established  1912.  President  and  treasurer, 
Carl  F.  Mead;  secretary  and  general  man- 
ager, J.  F.  Coulston;  sales  manager,  C.  C. 
Craig. 

MEAD- MORRISON  MFG.  CO.— East  Bos- 
ton, Mass.  Manufacturer  of  coal  handling 
and  hoisting  machinery.  Business  estab- 
lished (about)  1880.  President.  Frank  T. 
Carpenter;  vice-president  and  general 
manager,  W.  S.  Martin;  secretary  and 
treasurer,  B.  L.  Gale;  sales  manager,  G.  E. 
Robinson.  Main  office.  125  Prescott  St.. 
East  Boston.  Mass.  Factories,  East  Bos- 
ton, Mass,  and  Welland,  Ont.,  Can.  Branch 
office  and  warehouse,  Monadnock  Bldg., 
Chicago,  111.  District  office,  149  Broadway. 
New  York.  N.  Y.  Sales  representatives, 
Beckwith  Machinery  Co.,  Pittsburgh,  Pa.; 
Bonsack  Machinery  Co.,  1601  Boatmen's 
Bank  Bldg.,  St.  Louis.  Mo.;  Boehck-Lowe 
Machinery  Co..  Inc.,  613  Caswell  Block, 
Milwaukee,  Wls. ; Coast  Equipment  Co., 
Merchants  Exchange.  San  Francisco.  Cal.; 
H.  T.  Pierce,  2009  Market  St.,  Philadelphia, 
Fa.;  Equity  Equipment  Co.,  Cincinnati. 
Ohio;  George  Fife  Equipment  Co.,  Mer- 
chants Bank  Bldg.,  Indianapolis.  Ind.; 
Beckwith  Machinery  Co..  1227  W.  9th  St., 
Cleveland.  Ohio;  Borchert-Ingersoll  Co., 
2540  University  Ave.,  St.  Paul,  Minn.;  J.  W. 
Dopp  & Co.,  18  Columbia  St.,  W.,  Detroit, 
Mich.;  P.  I.  Perkins  Co.,  141  Milk  St.. 
Boston,  Mass.;  Shippers  Commercial  Corp., 
818  L.  C.  Smith  Bldg.,  Seattle,  Wash.; 
Stuart  S.  Smith  & Co.,  625  Market  St., 
San  Francisco,  Cal. 

MEADOW8.  — Trade  name  for  electric 
washing  machine  manufactured  by  the 
Meadows  Mfg.  Co.,  Bloomington,  111. 

MEADOWS  MFG.  CO.  — Bloomington. 
111.  Manufacturer  of  electric  washing  ma- 
chines. Business  established  1900.  Presi- 
dent and  general  manager,  John  Rocke; 
vice-president,  E.  C.  Rocke;  secretary  and 
treasurer,  William  Rocke;  sales  manager, 
W.  J.  Read. 

MEAKER  GALVANIZING  CO.— 1249  Ful- 
ton St.,  Chicago,  111.  Manufacturer  of 
electrogalvanizing  equipment.  President, 
Philip  H.  Oelson;  vice-president,  John  W. 
Meaker;  secretary,  H.  A.  Fosburg;  treas- 
urer, C.  G.  Miller. 

MEAN  CANDLEPOWER.  — See  Lamp, 

candlepower  of. 

MEAN  EFFECTIVE  VALUE.— See  Ef- 
fective value. 

MEASUREMENT.— To  really  know  any 
entity,  one  must  be  able  to  measure  It  and 
thus  determine  Its  magnitude  and  relation 
to  other  entities.  To  measure  things  or 
entities,  units  are  necessary  and  these 
units  must  be  reproducible  with  a required 
degree  of  precision.  For  the  measurement 
of  any  quantity,  using  the  term  quantity  In 
the  sense  of  physical  entity,  the  unit  Is 
always  some  arbitrarily  eH«*An  magnitude 
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of  like  quantity.  Thus  the  unit  for  measur- 
ing length  is  a specified  length;  the  unit 
for  measuring  an  electromotive  torce  is  an 
arbitrarily  cnosen  electromotive  force,  and 
the  umt  intensity  of  magnetic  field  is  like- 
wise an  arbitrarily  selected  held  intensity. 

To  measure  a physical  entity  is  to  com- 
pare its  magnitude,  or  effect,  with  the  mag- 
nitude, or  effect,  of  the  arbitrarily  chosen 
unit  as  standard  of  comparison.  In  some 
cases  this  comparison  is  relatively  simple, 
and  merely  consists  in  applying  the  unit 
to  the  entity  to  be  measured.  The  best 
example  is  the  measurement  of  length.  In 
other  cases  the  operation  Is  much  more 
complicated  and  difficult.  The  quantities 
can  not  be  compared  directly,  but  the  force 
exerted,  heat  developed,  or  other  effect  of 
the  quantity  measured  is  compared  with 
the  like  effect  or  action  of  the  unit.  Thus 
an  electric  current  is  measured  by  com- 
paring its  force  or  electrochemical  action 
with  the  force  or  electrochemical  action 
of  the  unit  current.  It  Is  evident  that  com- 
paratively little  technical  skill  and  knowl- 
edge is  necessary  to  make  some  measure- 
ments, while  the  making  of  others-  necessi- 
tates both  skill  and  knowledge  of  a high 
order. 

When  a physical  entity  is  measured,  the 
result  is  expressed  in  terms  of  the  unit  of 
measure,  and  this  expression  consists  of 
two  parts — a numerical  part  which  shows 
the  relative  magnitude  of  the  entity  and 
the  unit,  and  the  name  of  the  unit  used  in 
comparison.  The  length  of  a wire  may  be 

Slven  as  1000  yards  or  as  1000  meters, 
lerely  the  numerical  part  (1000)  will  give 
no  Idea  of  the  length  thus  the  number 
must  be  followed  by  the  name  of  the  unit 
of  measure.  The  numerical  part  of  the 
result  will  vary  inversely  with  the  size  of 
the  unit  employed.  Also  see  Units,  sys- 
tems. of. 

MEASUREMENT  OF  CAPACITANCE.— 

The  capacitance  of  a condenser  is  usually 
measured  by  comparison  wdth  the  capa- 
citance of  a standard  condenser.  This 
comparison  is  made  by  charging  both  con- 
densers to  the  same  difference  of  potential 
and  then  discharging  them  in  succession 
through  a ballistic  galvanometer  whose 
coulomb  constant  has  previously  been  de- 
termined. In  addition  to  the  simple  method 
mentioned  above,  there  are  bridge  methods 
available  which  give  the  result  in  absolute 
units;  detailed  descriptions  of  these  are 
given  In  various  electrical  laboratory  man- 
uals. 

If  a relatively  high  frequency  source  of 
e.  m.  f.  is  available,  the  capacitance  of  a 
condenser  may  be  determined  by  measuring 
the  alternating  current  that  flows  into  the 
condenser  when  it  is  connected  to  the 
e.  m.  f.  The  charging  element  is  I=2vfCE, 
whence  C=I/(2irfE)  where  C is  the  capa- 
citance in  farads,  I the  current  in  am- 
peres, f the  frequency  and  E the  voltage. 

MEASUREMENT  OF  CURRENT — Elec- 
tric currents  may  be  measured  by  any  one 
of  their  several  effects,  such  as  heating, 
magnetic  and  electrochemical.  Practical 
commercial  methods  are  based  on  the  first 
and  second,  while  standardizing  laboratories 
use  the  third.  Instruments  for  measuring 
currents  are  called  ammeters. 

There  are  certain  precautions  that  should 
be  observed  in  making  current  measure- 
ments. An  ammeter  of  the  proper  range 
should  be  used,  that  is,  the  range  should 
be  such  that  the  deflection  is  on  the  upper 
half  of  the  scale.  If  the  current  is  larger 
than  the  ammeter  will  safely  carry,  a 
shunt  for  direct  currents  and  a current 
transformer  for  alternating  currents  may  be 
used.  The  shunt  must  be  designed  to  go 
with  the  ammeter  and  the  ratio  of  the 
transformer  must  be  known  accurately. 
The  leads  from  the  ammeter  to  the  shunt 
should  be  as  short  as  possible  and  all  con- 
nections must  be  tight,  else  the  ammeter 
circuit  will  have  a relatively  high  resist- 
ance and  errors  will  result.  Slight  changes 
in  the  resistance  of  the  secondary  of  the 
series  transformer  will  not  materially  affect 
the  result,  although  it  may  afreet  the  phase 
angle.  When  measuring  direct  currents 
care  should  also  be  taken  to  keep  the  In- 
struments away  from  conductors  carrying 
heavy  currents,  and  from  each  other.  For 
nearly  all  d-c.  measurements,  the  perma- 
nent-magnet movable-coil  type  instrument 
will  give  most  satisfactory  results.  There 
is  no  unanimity  of  authorities  concerning 
the  best  type  of  instrument  for  a-c.  meas- 
urements. The  movable-core  type  may  be 
used  over  a wider  range  of  frequencies 
with  smaller  errors  than  the  induction 
type,  and  the  hot-wire  type  is  entirely  In- 
dependent of  frequency  changes.  The  in- 
duction types  have  the  advantage  of  rug- 
gedness, but  are  reliable  only  where  the 
changes  in  frequency  are  slight. 

Electric  current  may  also  be  measured 
by  the  potential-drop  method,  if  a known 


resistor  such  as  a standard  shunt,  and  a 
millivoltmeter  or  potentiometer  are  avail- 
able. The  potential  drop  across  the  shunt 
is  measured  and  then  by  the  relation 
1=E/R  the  current  is  calculated. 

The  electrochemical  method  of  measur- 
ing current  is  carried  out  by  means  of 
coulometers  or  voltameters;  see  Voltame- 
ters. 

MEASUREMENT  OF  E.  M.  F.  OR  VOLT- 
AGE. — The  particular  method  of  measuring 
vokage  to  be  employed  in  any  case  wid 
depend  upon  the  accuracy  required,  the 
kind  of  voltage  and  its  intensity. 

For  the  ordinary  or  common  measure- 
ments some  forms  of  voltmeter  is  used, 
in  using  a voltmeter  one  of  the  proper 
range,  type  and  resistance  should  be  chosen. 
When  using  a voltmeter  that  requires  a 
current  for  its  operation,  one  of  relatively 
high  resistance  is  preferable. 

For  refined  measurements  the  potentio- 
meter is  used.  With  the  potentiometer  the 
e.  m.  f.  to  be  measured  is  balanced  against 
the  e.  m.  f.  of  a standard  cell.  All  stan- 
dardization measurements  are  now  made 
with  the  potentiometer,  which  see. 

For  very  high  voltages  spark  gaps  are 
used.  See  Spark  gaps,  safety  and  testing. 

MEASUREMENT  OF  INDUCTANCE.— 

The  inductance  of  a coil  may  be  measured 
by  someone  of  the  many  bridge  methods 
that  have  been  devised.  They  are  too 
numerous  to  even  outline  here.  In  many 
of  the  methods  a standard  of  inductance 
is  compared  with  the  inductance  to  be 
determined.  The  standard  inductances 
for  this  purpose  may  be  single-valued  or 
variable.  The  two  best  known  variable 
inductors  are  the  Ayrton  and  Perry,  and 
Brooks  types.  The  bridge  mfethods  for 
measuring  inductances  are  modifications 
of  the  Wheatstone  bridge,  except  that  a 
source  of  alternating  current  replaces  the 
battery  and  some  a-c.  detecting  device, 
such  as  a telephone  receiver  or  vibration 
galvanometer,  is  used  in  place  of  the  ordi- 
nary D’Arsonval  type  of  galvanometer. 

A rather  simple  approximate  measure- 
ment may  be  made  by  measuring  the  cur- 
rent through  the  inductance  coil  that  is 
produced  by  an  e.  m.  f.  of  known  value 
and  frequency.  The  relation  between 
these  quantities  is  I=E/v'H*-b(2irf),B* 
or  L=yEJ — l“K-/2irfI  where  L is  the  in- 
ductance, E the  e.  m.  f.,  I the  current,  R 
the  resistance  and  f the  frequency.  The 
resistance  may  be  measured  by  the  fall-of- 
potential  method.  More  accurate  methods 
will  be.  obtained  if  the  current  wave  is  a 
sinusoid  without  harmonics. 

MEASUREMENT  OF  POWER-FACTOR. 
— This  is  most  readily  and  easily  meas- 
ured by  some  form  of  power- factor  meter, 
which  see.  If  this  is  not  available,  the 
power-factor  may  be  calculated  from  the 
readings  of  a wattmeter,  voltmeter  and  am- 
meter. By  definition:  Watts  = volts  X 
amperes  X power- factor.  Hence,  pbwer- 
factor  = watts  / (volts  X amperes). 

MEASUREMENT  OF  RESJ  STANCE. — 
The  measurement  of  resistance  almost  in- 
variably involves  the  principles  of  Ohm's 
law.  The  method  to  be  used  in  any  par- 
ticular case  will  depend  upon  the  exact- 
ness required  and  the  apparatus  available. 
The  two  most  common  methods  are  poten- 
tial drop  and  bridge. 

In  the  potential-drop  method  the  con- 
ductor whose  resistance  is  desired  is  con- 
nected in  series  with  an  ammeter  to  a 
source  of  e.  m.  f.  The  potential  drop  is 
measured  by  a voltmeter  connected  to  the 
ends  of  the  conductor.  Then  by  the  rela- 
tion R— -E/I,  the  resistance  is  calculated. 
This  method  is  not  suitable  for  very  low 
or  very  high  resistances  and  the  accuracy 
of  the  result  depends  upon  the  accuracy 
of  the  current  and  voltage  measurements. 
A high-resistance  voltmeter  should  be  used. 
If  a standard  resistor  of  approximately  the 
same  resistance  as  the  unknown  is  avail- 
able, it  may  be  connected  in  series  with 
the  unknown  resistance  and  the  voltage 
drop  across  each  noted.  The  ratio  of  the 
voltage  drop  across  the  unknown  to  the 
voltage  drop  across  the  standard  resistance 
multiplied  by  the  standard  resistance  gives 
the  unknown  resistance. 

A voltmeter  whose  resistance  is  known 
may  be  used  alone  to  measure  resistances 
of  approximately  the  same  order  of  mag- 
nitude. A constant  e.  m.  f.  is,  however, 
necessary.  First  the  voltmeter  is  connect- 
ed across  the  terminals  of  the  e.  m.  f. 
source  and  the  voltmeter  reading  is  noted. 
The  unknown  resistance  is  then  connected 
in  series  with  the  voltmeter  and  again 
the  voltmeter  deflection  produced  by  the 
same  e.  m.  f.  is  observed.  The  unknown 
resistance  R Is  then  equal  to 
R=  (V  i — V>)Rt/V* 

where  Vt  and  V*  are  the  two  succes- 
sive readings  and  R*  is  the  voltmeter  re- 


sistance. This  method  is  commonly  used 
to  measure  the  insulation  resistance  of 
electrical  machines. 

Bridge  methods  are  numerous  and  much 
more  accurate  tnan  the  potential -drop 
method.  The  fundamental  principle  is  that 
of  the  Wheatstone  bridge,  which  consists 
of  lour  resistances  connected  in  series,  the 
arrangement  usually  being  diagrammat- 
icaily  represented  by  the  lour  sides  of  a 
rhombus.  A source  of  e.  m.  f.  is  connected 
to  two  diagonally  opposite  Junction  points 
and  a galvanometer  to  the  other  two.  If 
one  of  the  resistances  is  unknown  and  the 
three  others  are  known  and  adjustable, 
they  may  be  adjusted  so  that  tne  galvan- 
ometer shows  no  deflection.  When  such 
adjustments  are  made,  the  relation  between 
the  resistance  is  R^R.fR^R,)  if  Rto  the 
unknown  resistance,  is  connected  between 
Ri  and  Ra.  Rt  and  R*  are  known  as  the 
ratio  arms;  most  bridges  have  three  or 
four  coils  for  each  of  these  arms.  Since  R, 
and  R,  enter  in  the  expression  merely  as 
a ratio,  their  separate  values  need  not  be 
known,  and  the  ratio  may  be  replaced 
by  the  ratio  of  the  lengths  of  the  two 
segments  of  a wire  of  uniform  cross  sec- 
tion. The  ratio  is  varied  by  sliding  one 
terminal  of  the  galvanometer  circuit  along 
the  wire  until  a balance  is  obtained.  Such 
a bridge  is  called  a slide-wire  bridge  and 
the  two  parts  of  the  slide  wire  which  enter 
into-  the  expression  as  a ratio  are  also 
called  the  ratio  arms. 

Wheatstone,  bridges  are  of  numerous 
forms,  the  Carey  Foster  bridge  and  the 
Kelvin  double  bridge  being  special  forms 
used  for  the  most  refined  measurements. 
Other  - methods  of  measuring  resistance, 
known  as  substitution  method,  differential 
galvanometer  method,  are  also  used  in 
laboratory  measurements. 

MEASUREMENT  OF  SLIP.  — The  sim- 
plest method  of  measuring  the  slip  of  an 
induction  motor  is  to  measure  simultane- 
ously by  speed  counters  the  speed  of  the 
generator  and  motor.  If  ng  and  pg  are  the 
speed  and  number  of  poles  of  the  generator 
and  nm  and  pro  are  tne  speed  and  number 
of  poles  of  the  motor,  then  s=(ngpg — 
nmpra)/nirPff.  This  method,  however,  is 
not  applicable  when  the  motor  and  gener- 
ator are  at  a considerable  distance  apart. 

Another  simple  method  is  to  Insert  an 
ammeter  in  the  winding  of  the  rotor.  The 
alternating  current  induced  in  the  rotor 
will  cause  the  pointer  to  oscillate  slowly. 
If  an  a-c.  ammeter  be  used,  the  slip  is 
equal  to  one-half  the  number  of  oscillations 
divided  by  the  frequency  of  the  stator  cur- 
rent. If  a permanent-magnet  movable- 
coil  type  of  ammeter  with  zero  in  the 
middle  of  the  scale  be  used,  the  slip  is  equal 
to  the  number  of  oscillations  divided  by 
the  stator-current  frequency.  This  method 
has  its  limitations,  as  an  ammeter  can  not 
be  inserted  in  the  rotor  circuit  of  the 
squirrel-cage  type  and  only  low  slips  can 
be  measured. 

To  measure  the  slip  of  the  squirrel-cage 
rotor,  some  form  of  contact  maker  may 
be  employed.  The  simplest  is  to  attach  a 
small  stud  to  the  motor  shaft  so  that,  as 
the  shaft  revolves,  the  stud  will  make 
momentary  contact  with  a fixed  spring. 
One  of  the  supply  mains  Is  connected 
through  a voltmeter  to  this  spring  and  the 
other  to  the  rotor  shaft.  The  voltmeter 
will  show  maximum  voltage  every  time  the 
contact  coincides  with  the  crest  of  the 
voltage  wave.  The  maximum  deflections 
are  counted  and,  if  only  one  stud  Is  used, 
the  slip  is  equal  to  the  number  of  de- 
flections multiplied  by  the  number  of  pairs 
of  poles  of  the  motor. 

A simple  method  that  is  universally 
applicable  is  to  take  a circular  disk  of 
cardboard  upon  which  have  been  painted 
black  and  white  sectors  equal  in  number 
to  the  number  of  motor  poles  and  attach 
this  to  the  shaft  of  the  motor.  An  a-c. 
arc  lamp,  supplied  from  the  same  source  as 
the  motor,  is  used  to  illuminate  the  disk. 
The  Illumination  will  flicker  with  a fre- 
quency double  that  of  the  supply  e.  m.  f. 
If  the  disk  as  it  rotates  is  viewed  through 
a small  opening  it  will  appear  to  rotate 
slowly  backward  and  the  number  of  appar- 
ent rotations  in  a minute  is  equal  to  the 
difference  between  the  synchronous  and 
actual  rotations  of  the  rotor.  The  slip  is 
then  s=:100n/ni.  where  n is  the  apparent 
number  of  rotations  lost.  It  is  a good  plan 
to  measure  the  actual  speed  as  a check. 
Also  see  Slip. 

MEASURERS,  POLE. — Special  devices  for 
measuring  poles  are  available.  These  save 
labor  and  time  as  compared  with  the  usual 
tape  line  in  measuring  large  numbers  of 
poles  in  yards.  Other  devices  are  made  to  be 
used  by  linemen  and  engineers  in  sighting 
at  the  top  of  any  object,  such  as  poles, 
wires,  buildings,  trees,  etc.,  to  get  the 
exact  height  above  the  ground.  They  are 
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generally  small  instruments  that  may  be 
carried  in  a pocket  or  leather  case.  They 
have  a segment  of  a graduated  circular 
ring  with  a leveling  device  mounted  on  a 
small  telescope.  The  angle  between  the 
horizontal  and  the  telescope  when  the  top 
of  the  pole  is  being  sighted  gives  an  in- 
dication on  the  graduated  ring  which  wiil 
give  the  height  of  the  pole  directly  in  feet. 

MEASURING  INSTRUMENTS,  ELEC- 
TRICAL.— See  Instruments.  electrical 
measuring. 

MEASURING  REELS  AND  OUTFITS.— 
See  Wire  measuring  reels  and  outfits. 

MEAT  CHOPPERS  AND  SLICERS.— See 
Choppers,  meat  and  food,  electric;  Slicers, 
meat,  electric. 

MECHANICAL  APPLIANCE  CO.,  THE. 
— Milwaukee,  Wis.  Manufacturer  of  elec- 
tric grinders,  exhaust  fans,  motors,  gener- 
ators, etc.  Business  established  1901.  Pres- 
ident, Louis  Allis;  vice-president,  R.  G. 
Kellogg;  secretary,  Edward  P.  Allis;  treas- 
urer, O.  P.  Pihl,  Jr. 

MECHANICAL  EQUIVALENT  OF 
HEAT. — Since  heat  is  a form  of  energy, 
the  unit  of  heat  is  a form  of  energy.  The 
unit  of  heat  must  have  a definite  value 
when  translated  into  ergs  or  foot-pounds, 
the  mechanical  units.  The  mechanical 
equivalent  of  heat  is  the  number  of  me- 
chanical units  of  energy  In  one  heat  unit. 
Experiments  of  Joule,  Rowland  and  others 
have  determined  these  relative  values. 
They  are:  1 calorie  = 4.184  joules;  1 B.  t.  u. 
= 777.64  foot-pounds;  for  the  ordinary  cal- 
culations 4.2  and  778  are  sufficiently  accu- 
rate values  of  these  equivalents.  Other 
interesting  relations  are  the  following: 
1 horsepower-hour  = 2546  B.  t.  u.;~l  kilo- 
watt-hour = 3413  B.  t.  u. 

MECHANCIAL  SPECIALTIES  & MFG. 
CO. — 1619  N.  Washtenaw  Ave.,  Chicago,  111. 
Manufacturer  of  bakelite  and  washing  ma- 
chine gears.  Partnership,  Samuel  McCal- 
len  and  C.  B.  Hale. 

MECHANICAL  SWITCHING  SYSTEM. — 
Trade  name  for  automatic  telephone 
switchboard  apparatus  manufactured  by 
the  Western  Electric  Co.,  195  Broadway, 
New  York,  N.  Y. 

MECKEL.  FRED  L.— 9-13  E.  13th  St„ 
Chicago,  111.  Manufacturer  of  telephone 
and  telegraph  construction  tools  and  ma- 
terial. Proprietor,  Fred  L.  Meckel. 

MECO. — Trade  name  for  marine  fixtures 
and  fittings  manufactured  by  the  Marine 
Electric  Co.,  195  Fremont  St.,  San  Fran- 
cisco, Cal. 

MECO.  — Trade  name  for  oxy-acetylene 
welding  and  cutting  apparatus  and  supplies 
manufactured  by  the  Modern  Engineering 
Co.,  23rd  and  Walnut  Sts.,  St.  Louis,  Mo. 

MEDACO.  — Trade  name  for  high-fre- 
quency generators  manufactured  by  the 
Medical  Appliance  Corp.,  631  Pennsylvania 
Ave.,  N.  W.,  Washington,  D.  C. 

MEDART  PATENT  PULLEY  CO.,  INC. 
— St.  Louis,  Mo.  Manufacturer  of  power 
transmission  machinery.  Business  estab- 
lished 1879.  President  and  general  mana- 
ger, Walter  R.  Medart;  secretary,  J.  E. 
Henry;  sales  manager,  E.  T.  Cregier.  Main 
office  and  factory,  Potomac  and  De  Kalb 
Sts.,  St.  Louis,  Mo.  Branch  office  and 
warehouse,  Cincinnati,  Ohio.  District  of- 
fice, 130  N.  Wells  St.,  Chicago,  III. 

MEDICAL  APPLIANCE  CORP.  — 631 
Pennsylvania  Ave.,  N.  W.,  Washington,  D. 
C.  Manufacturer  of  high-frequency  gener- 
ators and  violet-ray  apparatus.  Business 
established  1920.  President,  G.  W.  Shook; 
vice-president,  Capt.  A.  E.  Drake;  secre- 
tary, W.  P.  Benson;  treasurer,  Dr.  G.  D. 
Parsons. 

MEDICAL  BATTER  I ES. — The  term  med- 
ical battery  is  loosely  applied  to  an  ap- 
paratus for  producing  a moderately  high- 
voltage,  high-frequency  current  for  medical 
purposes.  The  usual  form  consists  of  an 
induction  coil  with  a battery  of  a few  dry 
cells  mounted  in  a case  so  that  the  outfit 
may  be  conveniently  carried  about.  To  the 
secondary  of  the  coil  is  connected  a pair 
of  terminals  or  electrodes  which  the  patient 
may  hold  in  his  hands  or  which  may  be 
applied  to  other  parts  of  his  body.  Such 
sets  are  used  in  certain  electrotherapeutic 
work. 

Manufacturers: 

Bachelet  Medical  Appliance  Co.,  Inc.,  32 
E.  Strand  St.,  Kingston,  N.  Y.  “Bach- 
elet Wave." 

Betz  Co.,  Frank  S..  Hoffman  St..  Ham- 
mond, Ind.  “Ideal,”  “Granger’s,” 
“Ward’s.”  “Cedergren.” 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
St.,  Buffalo,  N.  Y. 

Brooklyn  Medical  Battery  & Instrument 
Co.,  Inc.,  991  Madison  St.,  Brooklyn, 
N.  Y. 


Bunnell  & Co.,  J.  H.,  32  Park  PI.,  New 
York,  N.  Y.  “Bunnell,’’  "Auto-Kure,” 
“Home.” 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  SL,  Rockville  Cen- 
tre, N.  Y. 

Hearn  & Harrison,  418  Notre  Dame  St., 
West,  Montreal,  Que.,  Can. 

International  Battery  Co.,  Inc.,  463-455 
Broome  St.,  New  York,  N.  Y. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York.  N.  Y.  “Kayess.”' 

Lindstrom,  Smith  Co..  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Home.” 
“Manhattan,”  “Apollo,”  “Household.’ 

McINTOSH  BATTERY  & OPTICAL  CO., 
223-233  N.  California  Ave.,  Chicago,  111. 

Milo-Bar  Bell  Co.,  The.  301  Diamond  St., 
Philadelphia,  Pa.  “Gal-Far.” 

Novo  Mfg.  Co.,  Inc.,  424  33rd  St.,  New 
York,  N.  Y.  “Novo.” 

Pilling  & Son  Co.,  G.  P.,  23rd  and  Arch 
Sts.,  Philadelphia,  Pa. 

Queen-Gray  Co..  64-70  Johnson  St.,*  Ger- 
mantown. Philadelphia,  Pa. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee. Mich.  “Signal.” 

Voltamp  Electric  Mfg.  Co..  407-409  N. 
Paca  St.,  Baltimore.  Md  “VoltamD.” 

Waite  & Bartlett  Mfer.  Co.,  53  Jackson 
Ave..  Long  Island  City.  N.  Y. 

Wappler  Electric  Co..  Inc.,  162  Harris 
Ave.,  Long  Island  Citv,  N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO.. 
300  5th  St.,  Racine,  Wis. 

MEDICATORS.  AIR.  ELECTRIC.— These 
are  usually  small  devices  for  producing  a 
current  of  medicated  air.  They  are  used 
in  stores,  offices  and  residences.  The  de- 
vice consists  of  a small  electric  fan  for 
producing  the  air  current  and  a vaporizing 
device  which  may  Include  an  electric  heat- 
er. The  liquid  vaporized  may  have  anti- 
septic properties  or  merely  a pleasant 
odor,  depending  on  the  aim  to  be  achieved. 

Manufacturers: 

Claxo  Co..  The.  Iowa  City.  Iowa. 

Comfort  Electric  Atomizer  Co.,  The,  969 
1st  Ave.,  New  York,  N.  Y.  “Comfort.” 

MEESE  & GOTTFRIED  CO.— San  Fran- 
cisco, Cal.  Manufacturer  of  belt  tighten- 
ers and  other  power  transmission  appar- 
atus. President.  Constant 'Meese;  secretary 
and  treasurer.  F.  Gottfried.  Main  office 
and  factory,  660  Mission  St.,  San  Francisco, 
Cal.  Branch  offices,  Los  Angeles,  Cal.: 
Portland,  Ore.;  Seattle.  Wash.;  Vancouver, 
B.  C.,  Can. 

MEESECO. — Trade  name  for  belt  tight- 
eners manufactured  by  the  Meese  & Gott- 
fried Co.,  660  Mission  St.,  San  Francisco, 
Cal. 

MEFCO. — Trade  name  for  shade  holder 
manufactured  by  H.  G.  McFaddin  & Co., 
38  Warren  St.,  New  York,  N.  Y. 

MEFCOLITE. — Trade  name  for  semi-in- 
airect  lighting  units  manufactured  by  H.  G. 
McFaddin  & Co.,  38  Warren  St.,  New  York, 
N.  Y. 

MEGGER.  — Trade  ’ name  for  megohm- 
meters,  ohmmeters  and  insulation  testing 
sets  manufactured  by  James  G.  Biddle, 
1211-13  Arch  St.,  Philadelphia,  Pa. 

M EGOH  M M ETERS. — This  is  a type  of 
portable  deflection  ohmmeter  specially 
adapted  for  the  measurement  of  high  resist- 
ances, such  as  insulation.  One  much  used 
form  Is  a permanent-magnet  movable-coil 
type  of  instrument  without  control  springs. 
The  movable  element  consists  of  two  coils, 
one  of  which  is  connected  through  a resist- 
ance directly  to  the  terminals  of  a magneto 
which  forms  a port  of  the  Instrument.  The 
other  coil  of  the  movable  element  is  con- 
nected in  series  with  the  unknown  re- 
sistance and  then  to  the  terminals  of  the 
magneto.  When  the  unknown  resistance 
is  open,  or  infinite,  the  reaction  between 
the  current  in  one  coil  and  the  field  of  the 
permanent  magnet  deflects  the  movable  ele- 
ment to  one  extreme  position  of  the  scale. 
When  a finite  resistance  is  connected  in 
series  with  the  other  coll;  some  current  will 
flow  through  it  and  as  the  coils  are  dif- 
ferentially wound,  this  current  will  tend  to 
produce  a deflection  In  the  opposite  direc- 
tion. The  distance  to  which  the  pointer 
will  deflect  will  depend  upon  the  ratio  of 
the  currents  In  the  two  coils  and  hence 
upon  the  unknown  resistance.  The  Instru- 
ment is  calibrated  by  means  of  known  re- 
sistances and  its  indications  are  independ- 
ent of  the  magneto-voltage  fluctuations. 
The  megohmmeter  is  useful  In  all  Insula- 
tion resistance  measurements  where  the 
value  of  the  resistance  is  desired.  Also 
see  Ohmmeters. 

Manufacturers: 

Beck  Bros.,  3648  N.  2nd  St.,  Philadelphia, 


BIDDLE,  JAMES  G.,  1211-13  Arch  SL. 
Philadelphia,  Pa.  “Megger”  testing 
sets  for  testing  insulation  resistance 
^ of  interior  wiring 

cables,  generators 
motors,  transformers, 
switchboards,  insu- 
lators  and  other  elec- 
jfcfcjA  t r i c a 1 apparatus. 

Direct 

ohms.  Dead-beat. 
Hand  dynamo 
same  case  with  ohm- 
meter,  so  that  nc 
battery  or  outside 
current  supply  is 
needed.  Various 


“Megger” 
Testing  Set 


ranges  up  to  5000  megohms. — Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.”  (See 
display  adv.  page  1286.) 

MEIER  ELECTRIC  & MACHINE  CO.— 
136  S.  Meridian  SL,  Indianapolis,  lnd. 
Manufacturer  of  battery  charging  panels. 
President  and  treasurer,  Frank  L.  Meier; 
vice-president,  M.  A.  Meier;  secretary,  R.  T. 
Mac  Fall. 

MEIROWSKY  BROS.— 11  McPherson  PI.. 
Jersey  City,  N.  J.  Manufacturers  of  mica 
and  mica  products  and  other  insulating 
materials. 


MEISEL  PRESS  MFG.  CO.— 944-948  Dor- 
chester Ave.,  Boston,  Mass.  Manufacturer 
of  motor-driven  printing  presses  and  gears. 
President,  C.  A.  Meisel;  treasurer,  O.  C.  F. 
Meisel. 

MELEADY. — Trade  name  for  loom  boxes 
manufactured  by  Clemence  Bros.,  164  Lin- 
den Ave.,  Irvington,  N.  J. 

MELIORATE. — Trade  name  for  terminals 
and  connectors  manufactured  by  the  Stan- 
dard Scientific  Co.,  9 Barrow  St.  New 
York,  N.  Y. 

MELTERS,  METAL,  ELECTRICALLY 
HEATED. — Thftse  devices  are  most  com- 
monly In  the  form  of  a pot  with  an  electric 
heating  element  in  the  bottom.  For  this 
reason  they  are  often  called  electric  metal 
melting  pots.  They  are  usually  designed 
for  melting  metals  whose  melting  points  do 
not  exceed  about  600°  F.,  such  as  lead,  tin, 
solder,  type  metal.  Babbitt  metal,  pewter, 
etc.  Triple-heat  units  are  frequently  sup- 
plied, the  high  heat  being  used  to  bring 
about  quick  fusion,  while  the  lower  heats 
serve  to  keep  the  metal  molten.  These 
melters  are  available  in  several  sizes,  but 
seldom  exceed  a metal  capacity  over  200 
lbs.  Such  outfits  are  much  used  in  en- 
graving shops,  electrotype  foundries,  print 
shops,  bearing  factories,  etc.;  electric 
solder-melting  pots  are  used  In  electric 
plants  and  establishments  where  consider- 
able soldering  is  done.  The  advantages  of 
electric  melters  are  uniformity  of  metal 
temperature,  minimum  amount  of  oxidation 
loss,  absence  of  waste  heat,  freedom  from 
fire  hazard. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  and  Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.” 

Canadian  Genera]  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Metal  Meltins: 


Pots  are  manu- 
factured In  both 
the  bench  and 
portable  types. 
They  are  designed 
to  melt  down  at 
the  proper  tem- 
perature all  soft 
metals,  such  as 
lead,  tin,  solder, 
babbitt,  etc.  They 
are  limited  to  a 
max  i m u m tem- 
perature of  550° 
F.  The  portable 
type  is  made  in  10 
and  25-lb.  sizes 
with  a maximum 
temperature  o f 
440°  F.  Its  current  requirements  are 
well  within  the  rating  of  an  ordinary" 
lighting  circuit.  It  consists  of  two  con- 
tainers made  of  strong  sheet  steel 
placed  one  within  the  other.  The  space 
between  the  containers  is  provided  with 
a packing  of  insulation  which  prevents 
loss  of  heat  through  radiation.  C-H 
Type  H Heater  Units  are  used  and 
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are  welded  to  the  bottom  of  the  inner 
container.  The  bench  type  pot  is  stand- 
ardized in  three  sizes — 50,  100  and  150 
lb.  capacity — and  is  constructed  prac- 
tically the  same  as  the  smaller  portable 
type,  except  that  the  heater  units  are 
of  the  flat  seamless  steel  type,  im- 
mersed directly  in  the  metal,  with  the 
lead  arm  coming  over  the  rim  of  the 
pot.  C-H  Automatic  Control  Equip- 
ment, consisting  of  a dynamic  ther- 
mometer and  a suitable  control  panel, 
may  be  supplied  with  these  heaters,  if 
desired.  See  display  adv.  pages  1225- 
1230.— Adv. 

Electric  Heating  & Mfg  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfers.” 

Fort-ifled  Mfg.  Co.,  14th  and  Agnes  Sts., 
Kansas  City,  Mo.  “Fort-ifled.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Automatic  regulation  of 
heat  is  the  principle  feature  of  the 
G-E  self- regulating  metal  melter  for 
melting  lead,  solder,  babbitt  and  sim- 
ilar metals.  The  heating  element  being 
of  wire,  with  the  jJositive  temperature 
coefficient,  its  resistance  rises  propor- 
tionately with  temperature  rise,  and 
the  current  is  thereby  limited.  Heat 
insulation  insures  efficiency.  These 
pots  can  be  furnished  in  30,  100,  and 
400-lb.  sizes.  (SJfce  Bulletin  69703.) 
See  adv.  pages  1203-1223. — Adv. 

MELTERS,  WAX,  ELECTRICALLY 
HEATED.— Wax  melters  are  employed  in 
the  ei  graving  industry  to  melt  the  wax 
used  In  building  up  the  forms  from  which 
electrotypes  are  made.  They  are  also  used 
to  melt  the  wax  used  for  sealing  packages 
and  letters.  In  the  latter  type  a small  trig- 
ger controls  the  dropper  valve.  The  heat- 
ers are  usually  copper  pots  with  a heating 
element  in  the  bottom.  Two  or  three  heats 
are  provided,  the  high  heat  being  used  to 
bring  the  wax  up  to  the  melting  point 
quickly  and  the  lower  heats  to  maintain  it 
In  a plastic  condition  ready  for  instant  use. 
Some  melters  are  arranged  to  operate  with 
a heat-regulating  device  to  maintain  the 
proper  temperature. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  and  Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.” 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfers.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  electrically  heated 
compound  ihelting  pots  wdth  cartridge 
type,  three-heat  units  which  permit 
rapid  initial  heating  and  low  current 
input  to  maintain  working  tempera- 
ture. (Bulletin  69109.)  See  adv.  pages 
1203-1223.— Adv. 

National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 

Prometheus  Electric  Co.,  511  W.  42nd  St., 
New  York,  N.  Y.  “Prometheus.” 

Steam-Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland,  Ohio.  “Sepco.” 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St.,  New  York,  N.  Y. 

MELTING  POINT. — The  temperature  at 
which  a substance  fuses  or  changes  from  a 
solid  to  a liquid  state.  In  scientific  work 
it  is  usually  recorded  In  degrees  centi- 
grade. It  forms  one  of  the  reliable  tests 
for  the  determination  of  metals  or  their 
purity.  For  melting  points  (usually  ab- 
breviated m.  p.)  of  various  metals,  see  list- 
ing of  the  individual  metal. 

MELTING  POTS.  ELECTRIC,  METAL. — 
See  Melters,  metal,  electrically  heated. 

MELTING  POTS,  LEAD  AND  SOLDER. 
Lead  and  solder  melting  pots  are  cast 
iron  pots  generally  from  5 to  8 ins.  in 
diameter.  They  are  arranged  to  be  heated 
In  several  wayB.  A few  have  electrical 
heating  elements,  but  this  is  not  very  com- 
mon. Ordinarily  the  pot  is  set  in . the  top 
of  a portable  Are  pot  which  may  burn 
kerosene,  gasoline  or  charcoal.  Often  a 
small  tripod  is  furnished  for  holding  the 
pot  and  a blow  torch  or  a gas  flame  is 
used  to  heat  the  lead.  They  are  used  by 
electricians  in  soldering  heavy  splices,  tin- 
ning large  cables  and  busbar  joints,  wiping 
joints  on  lead-covered  cables,  etc. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  and  Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.” 

Ashton  Mfg.  Co.,  184  Emmet  St.,  New- 
ark, N.  J.  “Red-Hot.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 


Clayton  & Lambert  Mfg.  Co.,  1370-1380 
Beaubien  St.,  Detroit,  Mich. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis. — See  Melters,  metal, 
electrically  heated.  See  display  adv. 
pages  1225-1230.— Adv. 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfers.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  Melters,  metal,  elec- 
trically heated.) — Adv. 

HERBST,  PAUL  W.,  Chicago,  111.  We 
specialize  in  melting  pots  made  of  heavy 
cast  iron,  with  steel  handles.  Write 
for  complete  information.  (See  display 
adv.  page  1258.) 

Littleford  Bros.,  453  E.  Pearl  St.,  Cin- 
cinnati, Ohio. 

Steam-Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland.  Ohio.  “Sepco.” 

MEMCO. — Trade  name  for  transmission 
line  equipment  manufactured  by  the  Max- 
well Engineering  & Mfg.  Co.,  61  Broadway, 
New  York,  N.  Y. 

MENDELL  MFG.  CO.  — Mattapoisett, 
Mass.  Manufacturer  of  switches,  switch- 
boards, panelboards,  etc.  President  and 
treasurer,  Charles  S.  Mendell;  vice-presi- 
dent, John  D.  Mendell;  secretary,  Ferdi- 
nand A.  Wyman. 

MENO.  — Trade  name  for  rust  solvent 
manufactured  by  Peter  H.  Frasse  & Co., 
417  Canal  St.,  New  York,  N.  Y. 

MENOMINEE. — Trade  name  for  electric 
fans  and  motors  made  by  the  Tideman 
Electric  Mfg.  Co.,  Cairo,  111. 

MEPHISTO. — Trade  name  for  wood  bor- 
ing tools  manufactured  by  the  W.  A.  Ives 
Mfg.  Co.,  Wallingford,  Conn. 

MERACO. — Trade  name  for  radio  equip- 
ment manufactured  by  the  Mercury  Radio 
Appliance  Co.,  672  Broadway,  Brooklyn, 
N.  Y. 

MERCER. — Trade  name  for  electric  iron- 
ing machine  manufactured  by  the  Western 
Appliance  Mfg.  Co.,  1405  L.  C.  Smith  Bldg., 
Seattle,  Wash. 

MERCER  LAMP  & SHADE  CO.  — 120 

Hamilton  Ave.,  Trenton,  N.  J.  Manufactur- 
er of  portable  lamps  and  lamp  shades. 
Business  established  1921.  Sole  owner,  Jo- 
seph Pentz. 

MERCHANDISING,  ELECTRICAL,  AN- 
ALYSIS OF  SUCCESSFUL  METHODS 
FOR. — The  definition  of  merchandising  is 
“buying  and  selling.”  so  we  may  say  that 
electrical  merchandising  covers  the  buying 
and  selling  of  any  electrical  product.  Usage 
has,  however,  given  it  a different  meaning 
in  the  past  three  or  four  years,  and  this 
term  has  come  to  be  applied  in  the  indus- 
try only  to  those  products  that  are  of  a 
resale  nature,  that  is,  electrical  products 
which  are  distributed  through  the  whole- 
saler and  the  retailer. 

Electrical  merchandising,  whether  it  be 
wholesale  or  retail,  consists  of  three  func- 
tions— buying,  selling  and  co-ordination. 
Considered  briefly,  the  fundamentals  of 
buying  are  market,  prices  and  quality;  of 
selling  are  store,  stock  and  service:  of  co- 
ordination are  maintenance,  measurement 
and  management 

The  fundamentals  of  store  are  location 
and  equipment;  of  stock  are  comprehen- 
siveness, ease  of  inspection,  quality,  and 
sale  in  retail  quantities.  Service  has  three 
degrees:  minimum  service,  ordinary  ser- 
vice, and  special  service.  The  first  degree 
consists  of  merely  a sales  force;  the  second 
of  deliveries,  credit  and  fair  prices.  As 
competition  becomes  keen  we  have  the 
highest  degree  of  service  or  special  service. 
This  is  divided  into  two  classes,  static  sell- 
ing and  dynamic  selling.  Static  selling 
consists  of  sending  goods  on  approval,  re- 
pairing, expert  advice,  special  deliveries, 
and  conveniences  to  customers  in  the  form 
of  telephones,  writing  facilities,  comfort- 
able chairs,  etc.  Dynamic  or  creative  sell- 
ing is  the  highest  expression  of  electrical 
merchandising.  It  takes  into  account 
every  contact  that  the  dealer  can  have  with 
his  public.  These  contact  points  may  be 
divided  Into  five  general  divisions:  Store, 
exterior,  publications,  newspaper  advertis- 
ing and  window  display. 

The  Store.  Under  the  subject  of  store 
we  must  consider  first  the  personnel.  As 
the  sales  force  is  the  end  or  the  distribu- 
tion trail  great  care  must  be  exercised  in 
selection  and  training.  They  should  be 
courteous,  careful,  energetic,  neat,  loyal, 
honest,  intelligent  and  economical.  They 
must  know  the  stock,  where  to  find  It,  the 
talking  points,  prices,  and  must  under- 
stand salesmanship. 

Store  arrangement  is  an  important  factor 
in  the  successful  operation  of  a retail  elec- 
trical store.  A study  of  the  habits  of  the 
public  in  moving  about  the  store  has  led 
to  some  very  interesting  conclusions:  If 


the  space  from  sidewalk  to  rear  wall  is 
divided  into  100  points,  the  entrance  is 
worth  16%;  the  windows  30;  the  right 
longitudinal  half  27%  ; the  left  longitudinal 
half  26;  the  front  half  33%,  and  the  rear 
half  20.  This  indicates  the  importance  of 
the  windows  and  entrance.  It  also  shows 
the  value  of  locating  the  lamps  and  other 
especially  popular  devices  toward  the  rear 
of  the  store,  in  order  to  equalize  the  sales 
value  of  all  floor  space. 

Briefly  speaking,  there  are  two  principal 
types  of  store,  the  “hardware”  type  and 
the  “jewelry”  type.  The  former  is  the 
better  for  most  localities.  With  the  latter, 
elegance  in  fittings  predominates,  giving 
an  impression  of  exclusiveness.  This  type 
is  appropriate  only  in  notable  well-to-do 
localities.  In  addition  to  these  two  types 
of  stores,  there  may  be  mentioned  smaller 
stores  where  the  “home”  idea  predomi- 
nates and  where  buffets,  dining  tables  and 
other  home  furnishings  are  used  largely  in 
lieu  of  store  fixtures. 


It  has  been  found  advantageous  in  deep 
stores  to  use  a runner  of  rubber  or  coco 
mat  as  it  seems  to  have  a psychological 
effect  in  drawing  the  prospective  customer 
toward  the  rear  of  the  store.  Small  rugs 
under  vacuum  cleaners  give  atmosphere  to 
the  displays  and  break  the  monotony  of 
a bare  floor. 


The  colors  of  the  walls  should  be  toned 
down  toward  the  ceiling,  that  is.  the 
wainscoting  should  be  of  a darker  tone 
than  the  walls.  The  ceiling  should  be  very 
light,  preferably  a white  or  cream.  Ceiling 
fixtures  should  not  be  displayed  on  the 
ceiling  of  the  store  but  should  be  shown 
in  shadow  boxes  arranged  along  one  of 
the  Walls. 

Pillars  and  posts  can  be  given  sales 
value  by  placing  shelves  around  the  upper 
portion  and  a seat  lower  down;  by  having 
shelves  or  a glass  case  around  them  ex- 
tending down  to  counter  height;  by  placing 
mirrors  or  a small  floor  case  around  them. 
A liberal  number  of  flush  receptacles 
should  be  provided  on  all  display  tables 
to  facilitate  showing  the  devices  in  oper- 
ation. 

A small  platform  built  in  a corner  of  the 
store  offers  a valuable  “stage  setting”  for 
the  display  of  vacuum  cleaners,  etc.  In 
large  stores  it  is  desirable  to  Install  a 
model  kitchen  or  laundry  with  all  the  elec- 
trical devices  connected  up. 

Small  stores  can  sometimes  gain  more 
space  by  building  a mezzanine  floor  and 
utilizing  it  for  either  an  office  or  for  fix- 
ture display.  Many  large  stores  are  pro- 
viding a room  with  a telephone  and  writing 
facilities  for  the  convenience  of  their  cus- 
tomers. Finishing  touches  are  sometimes 
given  by  having  a few  canaries  in  deco- 
rative cages  at  various  points  in  the  store; 
by  installing  an  electric  fountain;  by  pro- 
viding deep  upholstered  chairs  or  by  a 
motor-operated  phonograph. 

A summary  of  the  store  suggestions 
follows.  Combine  artistic  and  economic 
arrangement.  Plan  aisles  to  lead  custo- 
mers. Place  related  articles  near  each 
other.  Display  devices  where  they  can 
be  easily  handled.  Place  staple  goods  In 
rear  of  store.  IProvide  for  systematic 
stock  keeping.  Use  small  tables.  Aim  for 
both  convenience  and  sales  value. 

The  fixtures  must  be  of  an  attractive, 
uniform  finish.  The  display  on  top  of  show 
cases  should  be  trimmed  regularly.  Counter 
cards  should  always  be  neat  and,  when 
they  hold  small  items  of  stock,  should  be 
kept  replenished.  A table  should  be  put 
near  the  front,  having  on  it  the  leader 
that  is  being  pushed  for  the  week.  The 
shelving  must  be  kept  attractively  trimmed. 
The  telephone  places  the  dealer  in  touch 
with  every  one  in  his  community  and  can 
be  used  advantageously  in  systematic  sales 
talks  to  prospective  customers. 

The  employment  of  factory  demonstrators 
from  time  to  time  provides  a stimulus  to 
trade.  It  is  important  to  instruct  the  sales 
force  to  close  every  sale  with  a demon- 
stration to  the  customer  of  some  other  de- 
vice that  he  or  she  might  use  profitably. 
The  giving  of  novelties  at  appropriate 
times,  such  as  at  anniversaries  of  the  open- 
ing of  your  store,  Christmas  or  New  Year, 
will  have  an  excellent  effect. 

Exterior  Contacts.  Under  the  exterior 
group  of  contacts  with  the  public  is,  first, 
the  personality  of  the  owner.  This  in- 
cludes his  standing  in  the  community,  his 
identification  with  public  interest,  his  mem- 
bership in  local  organizations,  his  sociabil- 
ity. reputation  for  financial  stability,  good 
credit,  etc. 

The  location  of  the  store  should  be  given 
a great  deal  of  study  and  while  no  general 
recommendations  can  be  made  for  the  elec- 
trical store,  observations  lead  to  the  con- 
clusion that  the  best  paying  stores  are 
generally  located  either  on,  or  near  the 
main  traffic  stream.  Just  how  far  to  go 
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in  the  matter  of  expense  in  locating  on 
the  principal  thoroughfares  is  solely  for  in- 
dividual consideration.  The  buying  power 
of  the  community,  the  number  of  pedes- 
trians passing  each  day,  the  proximity  to 
theaters,  department  stores,  post  offices 
and  street-car  stops  are  items  which  should 
be  carefully  considered  before  a decision 
is  reached. 

The  exterior  of  the  store  is  important  in 
making  contact  with  customers.  Window's 
should  be  large  and  clean.  The  front 
should  be  kept  freshly  painted.  There 
should  be  not  more  than  one  step  up  to  the 
floor  line.  If  the  elevation  is  greater,  a 
ramp  should  be  built. 

The  sidewalk  should  be  kept  free  from 
obstructions  and  from  snow  and  ice.  If 
there  is  a trap  door  in  the  sidewalk  It 
should  be  used  only  at  a time  of  day  when 
there  are  few  passers-by.  The  owner 
should  see  that  the  whole  exterior  of  the 
building  is  kept  neat  in  appearance.  The 
Arm  name  should  be  on  a sign  extending 
across  the  store  front  above  the  windows. 

Outside  employees  sent  into  residences 
should  be  courteous,  careful  in  their  work, 
and  neat  in  their  personal  appearance. 
Signs  on  the  delivery  van  furnish  a moving 
display  that  reaches  all  of  the  community. 
Car  cards  are  advantageous  as  an  exterior 
advertising  medium;  they  permit  localizing 
of  the  advertising;  they  are  seen  day  and 
night  and  the  readers  are  generally  in  a 
receptive  mood.  These  cards  permit  the 
free  use  of  color  and  are  furnished  by  most 
manufacturers.  Lantern  slides  and  motion 
pictures  can  also  be  obtained  from  many 
manufacturers.  Poster  boards  and  sign 
boards  are  used  to  a limited  extent  - by 
electrical  retailers.  Exhibit  booths  for 
fairs,  shows,  etc.,  can  be  constructed  in 
spare  time  and  preserved  for  future  use 
in  preference  to  making  mediocre  tempo- 
rary structures  for  each  occasion. 

Publications  and  Advertising.  In  esti- 
mating the  value  of  the  contact  established 
by  publications,  emphasis  is  placed  upon 
the  importance  of  direct  mail  advertising 
or  a systematic  use  of  the  mails  In  sales 
promotion.  It  must  be  based  on  a good 
mailing  list  kept  strictly  up-to-date.  This 
list  may  be  compiled  from  telephone  direc- 
tories, club  lists,  record  of  customers,  ex- 
change with  merchants  of  other  lines,  etc 
Booklets,  folders,  blotters,  etc.,  should  also 
be  enclosed  in  packages,  monthly  state- 
ments. placed  on  counters,  and  given  out 
personally.  Stationery  should  be  uniform 
in  color  and  type  and  if  possible  a slogan 
should  be  coined  and  used  on  all  printed 
matter. 

Posters  and  signs  should  be  used  taste- 
fully in  store  interior  and  windows,  and 
should  be  replaced  when  soiled.  Calendars 
are  valuable  as  they  occupy  a prominent 
position  In  the  home  for  a year.  News- 
paper advertising  should  be  timely,  force- 
iul,  direct  and  truthful.  Its  appearance  is 
dependent  upon  the  illustration,  type  and 
layout.  Generally  speaking,  the  headline 
should  be  a direct  “telegraphic”  statement 
and  the  same  style  of  type  should  always 
be  used  for  the  signature.  In  laying  out  an 
advertisement  it  is  well  to  leave  plenty  of 
white  space  around  it  In  order  to  make  It 
stand  out  well.  Consistent  advertisers  can 
make  arrangements  with  the  papers  to  re- 
tain a preferred  position. 

Window  Displays.  Window  display  is  the 
most  valuable  advertising  medium  at  the 
dealer’s  command.  Consideration  should 
first  be  given  to  the  permanent  trim.  This 
phase  of  the  subject  takes  in  the  shape, 
size,  floor,  backgrounds,  lighting  and  ac- 
cessibility. Tn  general,  the  window  front- 
age should  be  as  great  as  possible.  If  the 
store  is  narrow,  adequate  window  space 
may  be  secured  by  making  narrow,  but  very 
deep  windows.  Two  small  windows  with 
a central  entrance  are  preferable  to  one 
larger  window  with  a side  entrance.  In 
case  the  store  has  too  large  a window 
and  alterations  are  not  permitted,  movable 
spacers  may  be  provided  so  that  two  sep- 
arate displays  can  be  made  at  the  same 
time.  No  lettering,  gold  leaf  or  otherwise, 
should  be  put  on  the  window  glass  within 
the  line  of  vision,  with  the  single  possible 
exception  of  the  Arm  name  in  letters  not 
over  one  inch  high. 

Many  modern  show  windows  have  the 
window'  floor  level  with  the  store  floor  in 
order  that  clothes  washers,  ironers,  dish- 
washers, ranges  and  other  large  merchan- 
dise may  be  seen  from  the  same  angle  as 
when  In  use  in  the  home.  When  this  is 
done,  a movable  platform  should  be  pro- 
vided to  bring  the  floor  of  the  window 
a foot  and  a half  higher,  when  it  is  desired 
to  show  small  appliances.  Linoleum  makes 
a satisfactory  floor  covering.  A small  tile 
pattern  is  effective  for  showing  kitchen 
appliances.  This  may  be  varied  with  a 
hardwood  pattern  and  a rug  design.  These 
three  patterns  can  be  kept  on  the  floor  of 


the  window'  one  above  the  other  unless  the 
window'  is  larger  than  the  average. 

The  window  background  should  extend 
above  the  line  of  vision  Trom  the  sidewalk 
and  should  be  of  a light  color,  such  as  a 
French  gray.  A dark-colored  background 
tends  to  cause  reflections  in  the  glass. 
Satisfactory  backgrounds  can  be  con- 
structed from  composition  board  suitably 
paneled. 

It  behooves  the  electrical  dealer  to  pay 
particular  attention  to  his  window  lighting. 
This  should  be  brilliant  but  the  light 
sources  must  be  concealed.  Many  sur- 
prising and  spectacular  effects  can  be  ob- 
tained by  spotlighting  and  the  use  of 
color  screens.  A valance  should  be  used, 
extending  across  the  top  of  the  windows; 
this  affords  a means  for  concealing  the 
lighting  equipment. 

The  display  itself  should  be  designed  so 
that  it  has  sales  as  well  as  advertising 
value.  The  attractiveness  of  a show  win- 
dow depends  upon  the  proper  use  of  color, 
arrangement,  cleanliness,  neat  window 
cards,  and  good  lighting.  The  timeliness 
of  a window  takes  into  consideration  not 
only  the  season  and  weather  but  current 
events,  such  as  national  advertising  cam- 
paigns, national  holidays  and  local  events. 

The  window  must  be  changed  frequently, 
with  regularity  and  by  a responsible  per- 
son. The  display  and  price  cards  used 
should  be  professional  work — not  that  of  an 
amateur.  Color  is  one  of  the  most  valuable 
helps  that  the  window  dresser  has.  but  it 
should  be  used  with  discrimination  and 
taste. 

Red  suggests  heat:  yellow  indicates 
light.  Orange  is  a warm  color  as  it  con- 
sists of  red  and  yellow;  green  is  a cool 
color  as  is  also  blue.  Purple  is  a mourning 
color  and  should  not  be  used.  A French 
gray  is  the  best  color  for  displaying  table 
appliances. 

Co-ordination.  In  the  co-ordination  of 
retail  buying  and  selling,  maintenance  is 
represented  by  salaries,  repairs,  legal  ex- 
penses. taxes,  supplies,  dues,  postage,  rent, 
insurance,  workmen’s  lost  time,  invest- 
ments, telephones,  transportation,  light, 
heat,  pow'er,  bad  debts,  depreciation,  tools, 
and  travel.  Measurement  which  is  really 
another  word  for  management,  consists  of 
observation,  planning  and  execution. 

Manufacturing  is  changing  the  form  of 
a product  w’hile  merchandising  is  changing 
the  place  of  a product  Merchandising  is. 
therefore,  somewhat  analagous  to  a trans- 
portation system,  and  like  a railroad  has 
Its  danger  signals.  Some  of  these  are  slow' 
turnovers,  too  much  credit  on  books,  diffi- 
culty In  obtaining  bank  accommodations, 
dissatisfied  customers,  loss  of  regular  cus- 
tomers, trend  of  street  traffic  awav  from 
store,  accumulation  of  obsolete. stock,  lack 
of  new  customers,  absence  of  popular  in- 
terest In  window  display,  too  many  bad 
debts,  diversion  of  customers  to  competi- 
tors. 

An  electrical  Jobber  has  been  defined  as 
one  who  sells  electrical  goods  at  wholesale, 
who  issues  a catalog  and  has  salesmen  on 
the  road.  Brieflv  the  points  of  contact  that 
the  jobber  has  with  the  dealer  are  travel- 
ing salesmen,  house  salesmen,  catalogs, 
sales  letters,  house  organs,  display  room, 
trade  journals,  merchandising  and  sales 
conferences,  newspapers,  demonstrations, 
mail  publicity  and  exhibits. 

The  Goodwin  Plan.  In  1917  William  L. 
Goodw'in,  of  California,  offered  a plan  to 
the  industry  for  the  co-ordination  of  ef- 
forts to  sell  the  public  the  electrical  Idea. 
An  important  feature  was  a campaign  of 
education  conducted  principally  through 
trade  papers,  trade  organizations  and  other 
channels.  Its  object  was  to  co-ordinate  the 
various  interests  In  the  electrical  industry 
and  to  bring  them  together  in  harmonious 
action,  so  that  there  might  be  established 
retail  distribution  of  electrical  materials  at 
fair  prices  to  the  consumer,  and  a fair 
profit  to  all  parties  taking  part  in  the 
transaction. 

The  basis  of  the  plan  Is:  That  each  in- 
dividual owes  a responsibility  to  the  organ- 
ization renresenting  his  branch  of  the  in- 
dustry; that  the  organization  ow'es  a 
similar  responsibility  to  its  members,  and 
that  the  organization  representing  each 
branch  of  the  Industry  owes  a responsibility 
to  all  other  organizations  in  the  industry. 
This  is  to  the  end  that  problems  may  be 
discussed  with  a view  to  the  interest  of  all 
thereby  providing  a basic  plan  for  most 
adequately  and  efficiently  serving  the 
American  public  and  for  extending  the 
activities  of  the  electrical  industry  in  the 
great  undeveloped  field  before  it.  The  ob- 
jects of  the  plan  are  to  Intensify  develop- 
ment in  present  fields:  extend  the  industry 
to  undeveloped  fields,  and  to  develop  great- 
er efficiency  in  industry. 

Not  only  is  the  electrical  industry  in- 
debted beyond  measure  to  Mr.  Goodwin  for 
his  vision  in  promulgating  this  sound  and 
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comprehensive  idea,  but  also  for  his  un- 
tiring efforts  in  securing  its  adoption.  The 
Goouwin  Plan  was  the  greatest  single  con- 
tributing factor  to  success  that  has  attend- 
ed electrical  merchandising  in  the  past  few 
years. 

MERCHANDISING,  ELECTRICAL, 
PRESENT  STATUS  AND  PROSPECTS 
OF. — Within  the  past  few  years  the  sale  oi 
electrical  merchandise  has  been  given  a 
tremendous  impetus  by  four  causes;  The 
Goodwin  Plan;  scarcity  of  labor,  particu- 
larly in  the  home;  the  practice  of  mer- 
chandising principles  in  the  industry;  and 
a realization  on  the  part  of  the  public  of 
the  importance  of  electrical  conveniences. 
This*  is  shown  by  the  following  statistics 
on  a few  household  electrical  appliances: 
Washing-machine  sales — 1909,  (approxi- 
mately) $225,000;  1914,  (approx.)  $1,000, 000; 
1918,  (approx.)  $25,000,000;  1919,  (approx.) 
$50,u00,000;  1920,  (estimated)  $75,000,000  to 
$100,000,000,  representing  the  sale  of  about 
700,000  machines.  Electric  vacuum-cleaner 
sales— 1914,  $1,300,000;  1918,  $11,000,000;  1919, 
$20,000,000;  1920,  (estimated)  $30,000,000  to 
$40,000,000;  statistics  from  1916  to  1918  are 
not  available.  Heating  devices  sold  in  1909, 
$1,500,000;  1914,  $3,500,000;  1917,  $7,000,000; 
1918,  $10,000,000;  1919,  $18,000,000;  1920, 

from  $25,000,000  to  $30,000,000.  Flatirons 
are  the  largest  single  item  in  the  last  group; 
the  estimate  for  191*  is  2,500,000  irons  with 
list  price  of  $17,500,000.  Electric  range 
sales— 1919,  (estimated)  $25,000,000;  1920, 

(estimated)  $50,000,000;  1921,  (anticipated) 
$75,000,000;  1922,  (anticipated)  $100,000,000. 

The  total  electrical  business  in  California 
is  estimated  at  $45  per  capita  and  the  sales 
throughout  the  country  in  1920  at  about  $18 
per  capita.  This  would  make  a total  elec- 
trical business  of  approximately  $2,000,000,- 
000.  Some  of  the  larger  items  included  in 
this  figure  and  not  mentioned  previously 
are:  Fixtures,  shades,  reflectors,  $245,000,- 
000;  wire  lamp  cord,  etc.,  $140,000,000;  in- 
candescent lamps,  $153,000,000;  electric 
signs,  displays  and  flashers,  $110,000,000; 
automobile  electrical  supplies,  $175,000,000; 
motors  (100  hp.  and  under,  except  frac- 
tional-horsepower). $100,000,000;  storage- 
battery  replacements,  $120,000,000;  electric 
toys  (wholesale  value),  $35,000,000.  The 
sum  of  $245,000,000  has  been  added  to  cover 
the  labor  charges  in  wiring  contracting 
sales. 

Approximately  150,000  people  are  said  to 
be  employed  In  electrical  merchandising 
and  contracting  and  there  is  an  investment 
in  this  branch  of  the  business  of  about 
$175,000,000.  While  a large  number  of 
hardware,  department  and  jew'elry  stores 
handle  electrical  appliances,  the  principal 
business  is  done  through  the  6,721  electri- 
cal contractor-dealers  In  the  United  States 
and  Canada;  the  3,410  central  stations  with 
a retail  department,  and  the  1,093  central 
stations  doing  an  electrical  contracting 
business. 

The  potential  market  in  the  United  States 
is  Indicated  by  the  early  return  from 
the  1920  census,  which  gives  a population 
of  105,683,108.  There  are  54.816,209,  or 
51.9%,  living  in  incorporated  communities 
of  more  than  2500  inhabitants;  9.864.196,  or 
9.3%,  are  living  in  smaller  Incorporated 
communities;  and  41,002.703,  or  38.8%,  are 
living  in  country  districts.  There  aire 
20,481.700  dwellings  In  the  United  States, 
of  which  14,190,540  are  not  yet  wired  for 
electricity.  Of  the  latter,  4.993.490  are 
within  territory  covered  by  central-station 
service.  There  are  6.362.502  farms  In  the 
United  States  and  340,000  electric  farm- 
’ighting  plants  are  in  use. 

It  is  estimated  that  the  countrv  needs 
new  buildings  as  follows:  1.300,000  resi- 
dences; 450.000  factories;  6.000  hotels; 
5.500  apartment  buildings;  20.000  churches 
and  theaters;  14,000  railway  stations  and 
freight  sheds.  All  these  and  many  other 
much  needed  buildings  will  each  call  for 
more  or  less  electrical  equipment. 

MERCHANT  6,  EVANS  CO.— 2035  Wash- 
ington Ave.,  Philadelphia,  Pa.  Manufactur- 
er of  lead  bars.  etc.  Branch  offices.  New 
York,  N.  Y. ; Baltimore,  Md.;  Atlanta,  Ga. ; 
Cleveland,  Ohio;  Wheeling,  W.  Va.;  Chi- 
cago. 111.;  St.  Louis,  Mo.;  Kansas  City,  Mo. 

MERCO. — Trade  name  for  overload  relays 
manufactured  by  Brown  & Pengilly,  607  E. 
4th  St..  Los  Angeles.  Cal. 

MERCURY.— A silver  white  metal,  the 
only  metal  that  is  liquid  at  ordinary  tem- 
peratures. Symbol  Hg;  at.  wt.  200.0.;  sp. 
gr.  13.6;  m.  p.  -39.5°  C.;  b.  p.  357°  C.  The 
principal  ore  is  the  native  sulphide  HgS, 
called  cinnabar,  the  ores  in  general  con- 
taining only  a few  pounds  of  mercury  per 
ton.  The  metal  is  obtained  by  removal  of 
the  sulphur  by  roasting,  followed  by  dis- 
tillation and  condensation  of  the  mercury. 
The  chief  producing  countries  are  Spain, 
Italy,  Austria,  and  the  United  States.  The 
United  States  production  is  about  one-fifth 
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of  the  world's  total,  and  amounted  In  1919 
to  726  metric  tons.  The  metal  is  sold  in 
iron  flasks  containing  75  lbs. 

The  principal  uses  are  in  the  extraction 
of  gold  and  silver  from  their  ores  by  amal- 
gamation, in  making  thermometers,  barom- 
eters and  other  scientific  instruments,  in 
making  paints,  especially  for  shipbottoms, 
and  in  making  denotating  caps.  In  electro- 
chemistry it  has  extended  use  as  an  elec- 
trode in  certain  cells,  particularly  chlorine- 
caustic  soda  cells,  its  value  in  most  cases 
being  due  to  its  property  of  readily  amal- 
gamating with  other  metals.  It  is  also  used 
in  mercury  arc  rectifiers  and  lamps,  in 
mercury  flotation  meters,  mercury  contact 
cups,  etc. 

Manufacturers: 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Globe  Chemical  Co.,  722  Ridgeway  Ave., 
Cincinnati,  Ohio. 

MERCURY.  — Trade  name  for  time 
switches  made  by  the  Mercury  Time  Switch 
Co.,  2230  E.  Canfield  Ave.,  Detroit,  Mich. 

MERCURY  ARC  RECTIFI ERS.— See  Rec- 
tifiers, mercury  arc. 

MERCURY  BAROMETER.— An  instru- 
ment for  determining  the  weight  or  pres- 
sure of  the  atmosphere  and  also  used  as 
an  aid  to  predicting  weather  changes,  to 
determine  heights,  etc.  The  principal  form 
consists  of  a graduated  glass  tube  contain- 
ing mercury.  See  Barometers. 

MERCURY  MFG.  CO.  — 41J8  S.  Halsted 
St.,  Chicago,  111.  Manufacturer  of  electric 
•tractors.  President,  A.  G.  Lennard,  Sr.; 
vice-president  and  general  sales  manager, 
John  R.  Bensley;  secretary- treasurer,  O. 
T.  Henkle.  Sales  representatives,  J.  S. 
Kunkle,  Bourse  Bldg.,  Philadelphia,  Pa.; 
F W.  Cook,  721  E.  28th  St.,  Minneapolis, 
Minn.;  Conrad  Hibbeler,  244  Engineers 
Bldg.,  Cleveland,  Ohio;  K.  A.  Wood,  10 
High  St.,  Boston,  Mass.;  William  H.  Fern- 
holz,  Mack  Block,  Milwaukee.  Wis.;  A.  W. 
Leet,  816  Union  Trust  Bldg.,  Detroit,  Mich.; 
H.  Lee  Reynolds  Co..  1st  National  Bank 
Bldg.,  Pittsburgh,  Pa.;  H.  W.  Moore  & 
Co.,  18th  and  Wazee  Sts..  Denver.  Colo.; 
Stanley  D.  Barkman;  Steefel  Bldg.,  Al- 
bany, N.  Y. ; Harry  W.  Faunt  Le  Roy,  525 
Calvert  Bldg.,  Baltimore.  Md.;  Truck  & 
Tractor  Co..  Inc.,  25  Church  St..  New  York, 
N.  Y.;  Duncan  Industrial  Supply  Co.,  214 
N.  6th  St.,  St.  Louis.  Mo.;  W.  J.  Etchen, 
305  Huntington  Bank  Bldg.,  Columbus, 
Ohio;  Thew  & Carley,  Inc.,  1108  Farnam 
St.,  Omaha,  Neb.;  Andrew  Fitzpatrick, 
1003  Louisiana  Guarantee  Title  Bldg.,  New 
Orleans,  La.;  James  F.  Spencer,  256  Main 
St.,  Buffalo,  N.  Y.;  Sam  G.  Moyers,  Croom. 
Fla. 


MERCURY  RADIO  APPLIANCE  CO.— 
672  Broadway,  Brooklyn.  N.  Y.  Manufac- 
turer of  radio  equipment.  Business  estab- 
lished 1918.  President,  H.  Bernstein;  vice- 
president  and  general  manager,  H.  Wan- 
derer; treasurer  and  sales  manager,  L.  v\ 
Berns. 

MERCURY  TIME  SWITCH  CO.— 2230  E 
Canfield  Ave.,  Detroit,  Mich.  Manufac- 
turer of  time  switches.  Business  estab- 
lished 1919.  President,  E.  A.  Burns;  vice- 
president,  Ray  J.  Burns;  secretary,  Guy  A. 
Miller;  treasurer  and  general  manager. 
George  E.  Gallagher. 


MERCURY  VAPOR  LAMPS.— See  Lamps, 


mercury  vapor. 

MEREDITH  CEDAR  CO.,  J.  P.— Mem- 
phis, Tenn.  Producer  of  cedar  poles.  Pres- 
ident, J.  P.  Meredith.  Branch  offices  and 
warehouses,  Nashville,  Tenn.;  Lebanon. 
Tenn.;  Woodville.  Ala.;  Hollywood.  Ala.; 
Bowling  Green,  Ky.;  Russellville,  Ky. 

MEREEN-JOHNSON  MACHINE  CO. — 
4401  Lvndale  Ave.,  N.,  Minneapolis.  Minn. 
Manufacturer  of  motor-driven  wood  saws 
and  box  making  machinery.  Business  es- 
tablished 1906.  President  and  general  man- 
ager, Charles  Johnson;  vice-president,  Guy 
C.  Johnson;  secretary  and  sales  manager. 
William  H.  Ellinger;  treasurer.  Nils  N.  Ny- 
lander. 

MERIDIAN.— Trade  name  for  globe  net 
manufactured  by  Hamblin  & Russell  Mfg. 
Co.,  Worcester,  Mass. 

MERMAID.  — Trade  name  for  motor- 
driven  dish-washers  manufactured  bv  the 
Mermaid  Dish  Washer  Co.,  61  Hubbard 
St.,  Middletown.  Conn. 

MERMAID  DISH  WASHER  CO.— 61  Hub- 
bard St.,  Middletown.  Conn.  Manufacturer 
of  motor-driven  dishwashers.  President 
and  general  manager,  Frank  E.  Walcott; 
vice-president,  secretary  and  treasurer,  S. 
C.  8tlvers. 


M ERR  ELL  CO.— Toledo,  Ohio.  Manufac- 
turer of  farm  lighting  plants. 

MERRILL.— Trade  name  for  physicians’ 
electric  vibrator  manufactured  by  the 
Frank  S.  Betz  Co.,  Hoffman  'St.,  Hammond, 
Ind. 

MERRILL  & CO..  WILLIAM  B.  — 3368 
Washington  St.,  Boston,  Mass.  Manufac- 
turers of  metallic  packing  for  piston  rods 
and  valve  stems  of  stationary  and  marine 
engines,  pumps,  compressors,  etc.  Business 
established  1888.  President,  William  B. 
Merrill. 

MERRILL  MFG.  CO.— 50  State  St..  Bos- 
ton, Mass.  Manufacturer  of  nonrenewable 
plug  fuses.  Business  established  1918. 
President,  M.  H.  Merrill;  vice-president. 

B.  E.  Appleton;  secretary,  A.  T.  B a 1*1  urn; 
treasurer,  T.  B.  Sweeny. 

MERRIMAC  CHEMICAL  CO.  — Boston, 
Mass.  Manufacturer  of  battery  chemicals. 

MERRIMACK. — Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord,  N.  H. 

MERRITT  CO.,  S.  W.— 133rd  St.  at  12th 
Ave.,  New  York,  N.  Y.  Manufacturer  of 
lighting  and  power  plants. 

MESA  CO.,  FERNANDO  C.— Coit  St.  and 
Chancellor  Ave.,  Irvington,  N.  J.  Manufac- 
urer  of  wiring  devices.  General  sales  rep- 
resentatives, W-  Douglas  Woolley,  Inc., 
1170  Broadway,  New  York,  N.  Y. 

MESCO. — Trade  name  for  electric  heat- 
ing appliances,  switches,  battery  connect- 
ors and  other  electric  wiring  devices  manu- 
factured by  the  Manhattan  Electrical  Sup- 
ply Co.,  Inc.,  17  Park  PI.,  New  York,  N.  Y. 

MESCO,  JR. — Trade  name  for  battery  fan 
outfits  and  wireless  keys  manufactured,  by 
the  Manhattan  Electrical  Supply  Co.,  Inc., 

17  Park  PI.,  New  York,  N.  Y. 

MESCOLITE. — Trade  name  for  hand 
lamps  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI.,  New 
York,  N.  Y . 

MESKER  & CO.,  GEORGE  L.— 1st  and 

Ingle  Sts.,  Evansville,  Ind.  Manufacturers 
of  iron  lamp  posts.  Business  established 
1870.  George  L.  Mesker,  sole  owner;  gen- 
eral manager,  Henry  F.  Koch;  sales  man- 
ager, Walter  J.  Stumpf. 

MESKERLITE.  — Trade  name  for  iron 
lamp  posts  manufactured  by  George  L. 
Mesker  & Co.,  1st  and  Ingle  Sts.,  Evans- 
ville, Ind. 

MESSENGER  CLAMPS,  GRIPS.  HANG- 
ERS.— .See  Clamps,  messenger;  Grips,  mes- 
senger; Hangers,  cable  and  messenger. 

MESSENGER  GRIPS.— See  Grips,  mes- 
senger. 

MESSENGER  WIRE  OR  STRAND.— A 

strong  wire  or  stranded  cable,  usually  of 
steel,  used  to  carry  or  sustain  electrical 
wires  on  cables  of  less  mechanical  strength 
that  are  suspended  from  it  by  cable  or 
catenary  hangers  of  several  types.  It  is 
used  chiefly  to  support  spans  of  lead- 
covered  telephone  cable,  or  the  contact  con- 
ductor on  trolley  wire  in  catenary  over- 
head construction  for  electric  railways. 
See  Strand,  galvanized  steel. 

MESTA  MACHINE  CO.  — West  Home- 
stead, Pa.  Manufacturer  of  steam  and 
gas  engines,  malleable  castings,  gears, 
rolling  mill  machinery,  etc.  Secretary,  H. 
F.  Wahr.  Main  office  and  factory,  West 
Homestead,  Pa.  Branch  offices,  Oliver 
Bldg..  Pittsburgh,  Pa.;  Munsey  Bldg., 
Washington,  D.  C. 

METAL.  — An  element  having  luster 
known  as  metallic.  This  property  is  found 
to  be  associated  with  great  opacity  and  a 
very  high  index  refraction  to  light.  Some 
elements  have  nearly  a metallic  luster  and 
there  are  all  gradations  from  feebly  or 
semimetallic  (silicon,  selenium,  arsenic)  to 
full  metallic  (gold,  silver,  iron).  Elements 
^ith  semimetallic  luster  are  sometimes 
called  semimetals;  there  Is  really  no  sharp 
dividing  line.  The  present  tendency  is  to 
call  all  those  semimetals  metals  which  are 
capable  of  forming  commercial  alloys  with 
the  metals.  Examples  are:  boron,  silicon, 
titanium,  all  of  which  form  ferro-alloys. 

Data,  uses  and  other  interesting  facts 
about  the  principal  metals  will  be  found 
under  the  name  of  each  metal. 

METAL  & THERMIT  CORP.— New  York, 
N.  Y.  Manufacturer  of  tungsten  metal  and 
welding  alloys.  President,  W.  T.  Graham; 
vice-president  and  secretary,  Hubert  E. 
Rogers;  treasurer,  R.  H.  Ismon;  general 
manager.  Dr.  F.  H.  Hirschland;  sales 
manager  (Thermit  Dept  ).  William  R.  Hul- 
bert;  sales  manager  (Metals  and  Allovs 
Dent.).  Arthur  F.  Braid.  Main  office,  120 
Froadwav,  New  York,  N.  Y.  Factories. 
Jersey  Citv,  N.  J.:  Chrome,  N.  J. ; Wyan- 

Idotte,  Mich.:  .East  Chicago,  Ind.  Branch 
offices.  7300  S.  Chicago  Ave.,  Chicago,  111.: 
1427  Western  Ave.,  Pittsburgh,  Pa.;  329 
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Folsom  St.,  San  Francisco.  Cal.;  141  Milk 
St.,  Boston,  Mass.;  15  Emily  St.,  Toronto, 
Ont.,  Can. 

METAL  LACQUERS.  — See  Lacquers, 
metal. 

METAL  MELTERS.— See  Melters,  metal, 
electrically  heated. 

METAL  MOLDING.  — This  material, 
which  has  come  into  extensive  use,  is  now 
largely  replacing  the  older  form  of  wood 
mofding  and  also  finding  other  new  ap- 
plications. It  is  now  usually  designated 
as  metal  raceway  by  some  organizations, 
especially  those  dealing  with  the  National 
Electrical  Code.  For  further  details  and 
manufacturers  see  Raceways  or  moldings, 
metal,  surface  wiring;  also  see  Raceways 
or  moldings,  metal,  fittings  for. 

METAL  PRODUCTS  CO.,  INC.— 549  W. 
Washington  St.,  Chicago,  111.  Manufac- 
turer of  resistance  wire,  brass,  copper  and  , 
nickel  bars,  rods,  sheets  and  tubing.  Presi- 
dent, W.  J.  Mason;  secretary,  L.  W.  Hen- 
drie;  treasurer,  G.  G.  Souerdry. 

METAL  SPECIALTIES  MFG.  CO.— 338- 
35i.  N.  Kedzie  Ave.,  Chicago,  111.  Manu- 
facturer of  automobile  electrical  special- 
ties. Business  established  1905.  President, 
John  H.  Lee;  secretary,  L.  W.  Golder; 
treasurer,  John  Berg;  sales  manager,  N. 

H.  Oliver.  Sales  representative,  Joseph  St. 
Mars,  701  Sterling  Bank  Bldg.,  Winnipeg, 
Man.,  Can. 

METAL  SPINNING  LATHES.— See  Spin- 
ning lathes,  metal,  motor-driven. 

METALLIC  CIRCUITS.— Those  electrical 
circuits  which  do  not  use  the  earth  as  a 
part  of  the  circuit,  though  they  may  be 
grounded  for  special  purposes.  The  term 
is  used  particularly  in  reference  to  tele- 
phone and  telegraph  lines,  to  distinguish 
the  all-metal  circuit  from  that  employing 
the  earth  as  one  side  of  the  circuit  or  as 
a return.  The  metallic  circuit  is  much  less 
subject  to  disturbance  and  interruption 
Horn  stray  earth  currents  due  to  so-called 
magnetic  storms  or  similar  natural  effects 
and  also  those  due  to  induction  from 
neighboring  electrical  circuits  that  are  also 
grounded. 

METALLIC  CONDUCTORS— All  sub- 
stances conducting  electricity  at  ordinary 
temperatures  which  do  so  without  decom- 
position. In  the  last  analysis,  all  sub- 
stances may  be  said  to  conduct  to  some 
degree,  but  the  above  definition  is  supposed 
to  exclude  insulators,  and  to  apply  only 
to  those  materials  which  conduct  so  well 
that  they  cannot  be  used  as  insulators, 
since  elements  conduct  without  decompo- 
s:tion,  all  which  conduct  well  are  said  to 
have  metallic  conductivity.  This  includes 
most  of  the  semimetals.  Alloys  also  con- 
duct similarly,  without  decomposition;  also 
many  metallic  compounds,  such  as  oxides, 
sulphides,  etc.  are  to  be  classed  as  metallic 
conductors,  for  example,  cast  magnetic  iron 
oxide. 

METALLIC  FOG.— A mist  or  vapor 
which  forms  around  the  cathode  when 
electrolyzing  fused  metallic  salts.  It  Is 
composed  of  fine  globules  of  liquid  metal, 
just  as  ordinary  fog  is  composed  of  fine 
particles  of  water.  It  is  probably  formed 
bv  the  deposited  metal  being  initially  in 
verv  fine  condition,  which  saturates  the 
electrolyte  in  contact  with  the  cathode  with 
metallic  vapor;  this  moves  away  from  the 
cathode  into  a region  of  slightly  lower  tem- 
perature, and  condenses  as  the  fog.  The 
immediate  surface  of  the  cathode  is 
warmer  because  of  the  concentration  there 
of  the  electrolyzing  current,  with  conse- 
quent local  heating  effect.  The  fog  floats 
over  toward  the  anode,  where  it  mav  re- 
combine actively  with  the  anion,  thus  re- 
ducing the  ampere  efficiency  obtained. 
(Tsually,  the  higher  the  temperature  the 
greater  the  amount  of  fog;  the  minimum 
xcurs  If  electrolysis  takes  place  close  to 
the  melting  point  of  the  electrolyte. 

METALLIC  MFG.  CO.— 544  W.  35th  St.? 
Chicago,  111.  Manufacturer  of  flexible 
arms  for  portable  lamps  and  fixture  fit- 
Mngs.  Partnership,  Albert  Cohn  and  Louis 
Debs. 

METALLIC  SIGN  LETTER  CO.— 433  N. 
Clark  St..  Chicago.  111.  Manufacturer  of 
metal  letters  for  signs. 

METALLO  GASKET  CO.— New  Bruns- 
wick. N.  J.  Manufacturer  of  gaskets  and 
asbestos  packing  for  flange  joints.  Presi- 
dent and  treasurer.  Zeno  Schultes;  vice- 
nresident.  George  Geipel;  secretary,  Stan- 
ley S.  Geipel. 

METALS,  CONTACT.— Metals  and  alloys 
used  for  the  contact  points  of  relay 
springs,  vibrators,  bells,  etc.  Platinum  is 
generally  considered  to  be  the  best,  but  Is 
too  expensive  to  use  everywhere,  and  is 
jestricted  to  places  where  an  arc  is  drawn. 
Pure  silver  is  sometimes  used;  90%  silver 
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and  .10%  gold  is  an  alloy  much  used  In 
automatic  switches.  Another  alloy  con- 
tains approximately  75%  gold,  21%  silver 
and  4%  platinum.  Tungsten  is  also  being 
used  qpite  largely  as  it  does  not  pit  easily 
and  is  much  cheaper  than  the  rarer  metals. 

METAPHRAM. — Trade  name  for  regu- 
lators manufactured  by  the  National  Regu- 
lator Co.,  208-12  S.  Jefferson  St.,  Chicago, 
111. 

METCO. — Trade  name  for  switchboards 
manufactured  by  the  Metropolitan  Electric 
Mfg.  Co.,  Boulevard  & 14th  St.,  Long  Island 
City,  N.  Y. 

METEOR. — Trade  name  for  lubricating 
device  manufactured  by  the  Michigan  Lu- 
bricator Co.,  3643  Beaubien  St.,  Detroit, 
Mich. 

METER. — The  unit  of  length  in  the  met- 
ric system;  1 meter=100  centimeters  = 1000 
millimeters=0.001  kllometer=39.37  inches 
=3.28  feet.  Also  see  under  Units,  sys- 
tems of. 

METER  BOXES. — See  Boxes,  meter  pro- 
tective. 

Meter  BRACKETS.— See  Brackets,  in- 
strument and  meter. 

METER  DIALS  AND  GEARS.— See 
Dials,  watt-hour  meter;  Gears  and  pinions, 
meter  and  instrument. 

METER,  FREQUENCY.— See  Frequency 
meters. 

METER  LOOPS. — See  Loops,  meter,  for 
panelboards. 

METER,  POWER- FACTOR— See  Power- 
factor  meters. 

METER  SEALS. — See  Seals,  meter. 
METER  TESTING  OUTFITS.— See  Test- 
ing outfits,  meter. 

METER  TESTING  OUTFITS  WATT- 
HOUR- — See  Testing  outfits,  watt-hour 
meter. 

METERS,  AIR  AND  GAS.— There  are 
several  common  (nonelectrical)  forms  of 
meters  used  for  the  measurement  of  air 
and  gases.  They  are  used  to  a limited 
extent  in  power  plants  for  measuring  the 
quantity  of  air  supplied  for  the  cooling  and 
ventilating  systems  for  the  generators  and 
sometimes  transformers.  In  gas-burning 
plants  they  are  also  used  to  measure  the 
total  supply  to  the  boilers  or  engines. 
They  are  used  more  widely  in  other  in- 
dustries, such  as  with  blowers  for  venti- 
lating systems  In  large  buildings,  manu- 
facturing plants,  mines,  etc.  Gas  meters 
are  also  used  to  measure  the  byproduct  gas 
from  coke  ovens  and  blast  furnaces,  and 
are  used  by  gas  plants  to  measure  the 
total  supply  and  individual  customers'  con- 
sumption. 

One  of  the  simplest  types  used  is  the 
bellows  meter,  which  usually  has  a pair  of 
leather  bellows  operating  two  diaphragms. 
The  movement  of  the  diaphragms  meas- 
ures off  volumes  of  gas,  which  are  fairly 
accurate  if  the  pressure  and  temperature 
are  reasonably  constant.  Another  type, 
used  in  measuring  large  volumes,  operates 
by  measuring  the  differential  pressure  be- 
tween two  pressures  at  different  points  in 
a supply  line.  The  pressure  difference  is 
either  obtained  by  means  of  an  orifice  or 
In  straight  pipes  by  modifications  of  the 
Pitot  and  Venturi  tubes.  Formerly  a type 
known  as  the  wet  meter  was  used  for  large 
gas-works  service,  operating  somewhat  like 
a rotary  engine.  These  have  largely  been 
replaced  by  the  electric  gas  meter,  which 
la  described  and  listed  under  Gas  meters, 
electrically  operated. 

Manufacturers: 

Baoharach  Industrial  Instrument  Co., 
7000-6  Bennett  St..  Pittsburgh.  Pa. 
Bailev  Meter  Co.,  2016  E.  46th  St.,  Cleve- 
land. Ohio. 

Builder’s  Iron  Foundry,  Providence.  R.  I. 
Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W.,  Toronto.  Ont..  Can. 
Elecfcrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh.  Pa. 

CUTLER -HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis. — See  Gas  Meters,  elec- 
trically operated.  See  display  adv. 
pages  1225-1230.— Adv. 

Foxboro  Co..  Inc..  The.  Foxboro,  Mass. 
GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  fRee  adv.  pages  1203-1223.) 

H.  S.  B.  W.— Cochrane  Corn..  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
"Cochrane." 

International  Oxygen  Co..  796  Frelinghuy- 
sen  Ave.,  Newark,  N.  J.  "I.  O.  C.  Sys- 
tem." 

Mason  Regulator  & Engineering  Co., 
Ltd..  The,  135-53  Dagenais  St.,  Mon- 
treal. Que..  Can. 

Oil  Well  Supply  Co..  213-215  Water  St., 
Pittsburgh,  Pa.  "Oilwell." 


Republic  Flow  Meters  Co.,  2240  Diversey 
Blvd.,  Chicago,  111.  "Republic." 

Sloan,  Inc.,  A.  H.,  Moffet  Bldg.,  Detroit, 
Mich. 

Union  Water  Meter  Co.,  33  Hermon  St., 
Worcester,  Mass.  ‘‘Union." 

METERS,  AMPERE.  — See  Ammeters 
(eleven  types). 

METERS,  BATTERY  AND  POCKET.— 

See  Ammeters,  battery  and  pocket;  Volt- 
meters, battery  and  pocket. 

METERS,  CURRENT.— These  instru- 
ments are  designed  for  measuring  the  flow 
of  water  in  a canal,  flume  or  other  stream. 
For  further  details  and  manufacturers  Bee 
Current  meters. 

METERS,  DEMAND. — Demand  meters 
are  instruments  which  record  the  greatest 
sustained  amount  of  power  or  current  that 
is  delivered  to  the  receiving  circuit.  They 
are  divided  Into  two  classes,  instantaneous 
recording  and  indicating,  and  time-lagged 
indicating  meters. 

In  the  first  type  the  deflection  is  propor- 
tional to  the  power  (or  current.  If  at  con- 
stant potential)  being  delivered  at  that  in- 
stant. Instruments  which  make  a continu- 
ous line  record,  like  a graphic  wrattmeter, 
are  in  this  class.  Another  type  records 
the  consumption  at  regular  intervals  only 
and  does  not  give  the  intervening  con- 
sumption. Meters  which  merely  indicate 
the  maximum  demand  during  some  fixed 
Interval  without  recording  the  actual  time 
of  the  defnand  are  also  included  In  this 
class.  One  other  form  makes  a record  on 
a tape  or  chart  every  time  the  disk  of  the 
watt-hour  meter  has  made  the  same  num- 
ber of  revolutions.  The  time  intervals 
between  these  marks  are  irregular,  the 
marks  being  closest  when  the  demand  Is 
greatest. 

In  the  second  class,  the  time-lagged  in- 
dicating meters,  the  maximum  demand  is 
indicated  only  if  It  extends  over  a pre- 
determined Interval  of  time,  such  as  10  or 
15  minutes.  No  record  of  the  time  of  oc- 
currence of  the  demand  Is  made.  There 
are  two  general  classes  of  these  Instru- 
ments, those  in  which  the  motion  of  the 
indicator  slows  down  towards  the  end  of 
the  deflection,  and  those  in  w’hlch  the  speed 
of  the  moving  element  is  always  propor- 
tional to  the  load,  as  in  a watt-hour  meter. 
In  the  first  class  one  type  of  meter  Ties  a 
control  spring  which  opposes  the  deflec- 
tion. When  a heavy  load  is  applied  the 
spring  torque  is  small  and  the  movement 
is  rapid.  As  the  deflection  increases  the 
counter  torque  of  the  spring  increases  with 
a consequent  diminution  in  the  speed  of 
the  movable  element.  Another  meter  of 
this  class  consists  of  a U-shaped  tube  with 
a bulb  at  each  end,  the  bend  being  filled 
with  sulphuric  acid.  One  of  the  bulbs  Is 
surrounded  bv  a resistor  through  which  the 
current  passes.  The  heating  due  to  the 
current  expands  the  air  in  that  bulb,  forc- 
ing the  acid  up  inlo  the  other  tube  and 
fnto  an  'overflow  tube  which  is  the  Indicat- 
ing tube.  The  full  load  is  indicted  in 
about  40  minutes  with  90 of  full  load 
tv»erfoterin»T  fn  four  rninu  + eo-  tMs  is  known 
as  the  Wright  demand  indicator. 

In  the  second  subclass  those  in  which 
the  speed  is  proportional  to  the  load,  a 
much  used  form  consists  of  a wattmeter 
element  combined  with  a watt-hour  meter 
The  wattmeter  element  moves  a pointer 
over  a scale  to  indicate  the  maximum  de- 
mand. but  its  indication  is  dmited  hr  an 
escapement  mechanism  on  the  watt-hour 
meter.  This  eb^s  a sneed  of  indication 
which  is  alwnvs  directly  nronoriiona]  to  the 
load  but  the  tl*nn  Interval  required  for 
fbo  indication  is  the  same  for  all  loads 
rrh«*  class  of  tup* pps  ^which  record  thp 

V>f  rrV.  c.qt  numhpr  of  kw-hr  roncnjrnpd  W»itb*n 
a gi^en  neriod  h^  me^na  of  an  aftpeb- 
nopnt  to  tbp  wo tt- bon?*  reefer  a ro  row  tbp 
moot  cnmrnoTi  Tn'Uoofors  that  onomtp  onlv 
T»-Vipn  ♦bp  ^pmand  ie  in  PTPpoq  of  tbf>t  enn- 
t ro for-  nrp  pnlin'i  pvnpqq  indicators;  see 
Tndfoofora.  excess  demand. 

Manufacturers: 

Canadian  Westfnehonoe  no..  l td  . Ran- 
ford  ,e-  MVler  Sts..  Hamilton.  Ont..  Can 
“WeqtlnPdlOUSe." 

Cbamheri^’n  Hno^-har"  Meter  Co.. 

T.fd..  PoIIpo-p  st..  Toronto.  Ont.. 

Pnn  **T -fncoln  ** 

ERTF.BLTVF-  ANOUq  no  THE.  Lemeke 
A r»-r.v  TndiannnoTfa  Tnd 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  display  adv.  pages 
1203-1?93.)  "Wright." 

Lincoln  Meter  Co..  Lid.,  243  College  St., 
Toronto.  Ont.,  Can. 

MTNKRALLAC  ELECTRIC  CO..  1045 
Washington  Blvd..  Chicago.  Til.  "Graph- 
ometer."  "Printometer.”  "Maximeter/ 
(See  display  adv.  page  1310.) 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  l’a.  (See  display 
adv.  pages  1395-1402.) 


METERS,  FEED- WATER. — Feed-water 
meters  are  used  to  indicate  the  flow  of 
water  to  the  boilers  in  a power  plant  and 
register  the  total  amount  used.  The  me- 
ters arc  generally  of  the  "flow  meter"  type 
in  which  a differential  pressure  is  pro- 
duced by  an  orifice  placed  in  the  supply 
line,  the  variation  in  pressure  being  pro- 

fjortional  to  the  rate  of  flow.  By  properly 
ocating  the  pressure  connections  on  both 
the  inlet  and  outlet  sides  of  the  orifice,  the 
principle  of  a Venturi  tube  is  obtained.  In 
one  form  of  meter  these  pressures  are  ap- 
plied to  the  Interior  and  exterior  of  a 
liquid-sealed  bell,  which  responds  by  mov- 
ing as  a frictionless  piston.  This  motion 
Is  transmitted  to  an  inking  arm  which 
moves  over  a rotating  dial  and  thus  a p»er- 
manent  record  of  the  flow  is  given.  The 
weir  principle  Is  also  used,  especially  in 
connection  with  open  tank  heaters.  The 
operation  of  this  type  is  described  under 
Meters,  water. 


Manufacturers: 


Alberger  Pump  & Condenser  Co.,  140  Ce- 
dar St.,  New  York,  N.  Y . “Ham- 
mond." 


Bailey  Meter  Co.,  2015  E.  46th  St.,  Cleve- 
land, Ohio. 

Defender  Automatic  Regulator  Co.,  St. 

Louis,  Mo.  "Defender." 

GENERAL  ELECTRIC  CO..  Schenec- 
J oaJv.  J*  <See  display  adv.  pages 

1203-1223.) 


Hoppes  Mfg.  Co..  The.  Belmont  & Larch 
Sts..  Springfield.  Ohio. 


H.  S.  B.  W. — Cochrane  Corn..  17th  St. 
& Allegheny  Ave.,  Philadelphia.  Pa. 
"Cochrane." 

Mason  Regulator  & Engineering  Co., 
Ltd..  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 


Union  Water  Meter  Co..  33  Hermon  SL. 
Worcester,  Mass.  "Union." 


Webster  & Co..  Warren.  Camden,  N.  J. 
Worthington  Pumn  & Machinery  Corp., 
115  Broadway,  New  York.  N.  Y. 

Ya  mail -Waring  Co..  Mermaid  Ave., 
Chestnut  Hill,  Philadelphia,  Pa.  "Yar- 
way." 


METERS,  FLOW,  PORTABLE.  — This 

type  of  meter  is  designed  to  meet  the  de- 
mand for  a portable  Indicating  test  flow 
meter.  It  mav  be  used  to  measure  the  flow 
of  steam,  water,  air,  gas.  oil  or  other  fluid 
in  any  diameter  pipe  and  under  any  condi- 
tion of  temperature  and  pressure  usually 
found  in  commercial  practice.  It  is  also 
very  useful  as  a testing  meter  to  check 
other  flow  meters  in  service.  The  meter 
consists  of  a U-tube  with  glass  lees  which 
are  filled  for  part  of  their  height  with 
mercurv.  Located  centrally  with  respect 
to  the  glass  tubes  Is  a flat  metal  scale  cali- 
brated In  tenths  of  Inches.  The  meter  is 
usually  provided  with  a strong  wooden  car- 
rying case.  The  method  of  making  ob- 
servations is  to  take  simultaneous  readings 
of  the  mercurv  levels  in  the  U-tube.  pres- 
sure. etc.,  and  from  curves  furnished  with 
the  meter  the  corresponding  flow  is  deter- 
mined. 


METERS,  OIL. — Oil  meters  are  used  to 
Indicate  the  flow  and  measure  the  total 
amount  of  oil  consumed  bv  an  eneine  or 
burner.  They  are  used  In  oil-burning  pnwo- 
olants  and  provide  an  accurate  cheek  of 
tbe.  rate  of  flow  and  consumntlon  of  nnv 
~ne  or  of  ell  burners  or  engines.  Tn  some 
form  ♦be  oil  nasses  first  through  a strainer 
*>r,rj  then  into  a measuring  chamber.  Tn 
latter  It  operates  an  oscillating  disk. 
♦ b/»  swindle  of  which  is  connected  to  a. 
♦"♦allying  register  through  » train  of  gesrs 
i^a^b  oscillation  of  the  disk  disnlacp*  a 
definite  nuantitv  of  oil  whleb  then 
out  of  tbc  meter  into  the  feed  nine,  mbo 
or'Pp'l  of  ♦he  oscillations  is  therefore 
nn~flor»M  to  fba  rate  of  flow  and  Ic  fn*f- 
r>° ♦ 0 'l  oo  n dial  vr»bflp  eo cb  . revolution  r«n. 

0 deOni*a  OuanHtv  actuates  the 
or  recording  register. 

Manufacturers: 

Bafip-  Meter  Co..  2015  E 46th  St..  Cleve- 
land. Ohio 

Rofre-or  rv>..  Tnc..  J3  F..  Crale-hton  A 

■Ran-oor  AvCS.  Fo**t  Wa^pe  Tnd 

Builder’s  Tron  Foundry.  Providence.  R.  I. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. v.  Y.  (See  display  adv.  pages 
1203-1 223.1 

H.  S.  B.  W. — Cochrane  Corp..  17th  SL 
& Allegheny  Ave.,  Philadelphia,  Pa. 
"Cochrane."  . 

Sloan.  Inc.,  A.  H.,  Moffet  Bldg.,  Detroit, 
Mich. 
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Union  Water  Meter  Co.f  33  Hermon  St., 
Worcester,  Mass.  “Union.” 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
Wayne,  Ind. 

METERS,  STEAM  FLOW.— Steam-flow 
meters  are  used  widely  in  many  steam 
power  plants  to  indicate  the  steam  output 
of  boilers  and  consumption  of  engines,  tur- 
bines, pumps,  etc.  Tnere  are  two  general 
t\ pes  of  8 team -flow  meters;  area  meters 
and  velocity  meters.  Area  meters  are  those 
in  which  a disk  or  cup  partially  closes  an 
opening  through  which  the  steam  is  pass- 
ing. The  disk  or  cup  is  so  shaped  that  as 
the  demand  for  steam  increases  the  in- 
crease in  pressure  drop  past  the  disk  or 
cup  causes  it  to  move  from  its  seat  and 
open  up  a larger  area  for  the  steam  pas- 
sage until  the  pressure  drop  is  reduced 
and  the  disk  or  cup  is  again  in  equilibrium. 
This  movement  is  transmitted  to  an  indi- 
cating and  recording  device  which  shows 
the  pounds  of  steam  flowing  per  hour.  The 
velocity  meters  are  of  the  Venturi,  Pitot 
and  orifice  types  and  consist  of  a device 
which  will  accurately  measure  the  differ- 
ence between  two  high  initial  pressures. 
The  simplest  forms  of  indicating  devices 
consist  of  glass  U-tubes  containing  water 
or  mercury.  Other  instruments  which  give 
a permanent  record  have  various  differen- 
tial gages  installed  to  measure  the  pres- 
sure difference  on  both  sides  of  an  orifice. 
One  type  has  a*  liquid-sealed  bell  with  one 
pressure  applied  to  the  interior  and  the 
other  to  the  exterior.  The  bell  has  a fric- 
tionless piston  motion  corresponding  to  the 
difference  in  pressures  and  by  properly 
shaping  the  bell  its  motion  is  made  di- 
rectly proportional  to  the  rate  of  flow. 

Steam-flow  meters  are  used  to  indicate 
and  record  the  production  of  steam  by 
separate  boiler  units,  the  steam  consump- 
tion of  turbine,  and  other  steam -consuming 
appliances,  and  its  distribution  to  separate 
departments  or  units  in  an  industrial  plant, 
or  to  customers  to  whom  steam  is  sold. 
These  meters  are  also  used  on  various 
kinds  of  heaters  and  air  conditioners,  etc., 
and  to  measure  the  steam  taken  from 
bleeder  turbines. 

Manufacturers: 

American  District  Steam  Co.,  N.  Tona- 
wanda,  N.  Y.  “Adsco.” 

Bailey  Meter  Co.,  2015  E.  46th  St.,  Cleve- 
land, Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Out.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
H.  S.  B.  W.-Cochrane  Corp..  17th  St 
* & Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

Mason  Regulator  & Engineering  Co., 
Lt.,  The,  135-53  Dagenais  St..  Mon- 
treal, Que.,  Can. 

Fcepublic  Flow  Meters  Co.,  2240  Diversey 
Blvd.,  Chicago,  111.  “Republic.” 
METERS,  TELEPHONE,  CALL-COUNT- 
ING.— Telephone  call-counting  meters  are 
instruments  used  to  count  and  record  the 
number  of  calls  made  by  any  subscriber 
and  also  to  count  the  calls  handled  by  any 
or  all  operators  in  a study  of  traffic  con- 
ditions. They  are  sometimes  made  remov- 
able to  fit  into  a receptacle  that  is  perma- 
nently located  on  the  switchboard,  and  are 
only  inserted  at  such  periods  as  It  is  de- 
cided to  make  a count  of  the  calls.  The 
meter  is  operated  by  the  operator  by 
pressing  a small  handle  for  each  completed 
originating  call.  Other  forms  of  meters 
are  also  used,  one  being  a meter  that  Is 
placed  on  the  subscriber’s  telephone  and 
is  operated  by  the  subscriber  after  the 
called  number  is  obtained.  The  operator 
listens  to  see  whether  the  subscriber  reg- 
isters the  call  when  asked  to  do  so.  The 
number  of  calls  show  up  on  several  small 
wheels  having  the  numbers  placed  on  the 
rims. 

Manufacturers: 

Gray  Telephone  Pay  Station  Co.,  16-30 
Arbor  St.,  Hartford,  Conn. 
Stromberg-Carlson  Telephone  Mfg.  Co.. 

1050  University  Ave.,  Rochester.  N.  Y. 
Veeder  Mfg.  Co..  Sargeant  & Garden  Sts., 
Hartford,  Conn. 

METERS,  TELEPHONE,  LONG-DIS- 
TANCE CALL- MEASURING. — These  me- 
ters are  used  to  measure  the  length  of  toll 
or  long-distance  calls.  They  supplant  the 
former  method  of  using  an  ordinary  clock 
for  this  purpose-  They  are  devices  con- 
taining a clock  and  are  mounted  flush  with 
the  top  surface  of  the  keyboard.  The  time 
of  starting  a conversation  and  the  time  of 
finishing  are  very  accurately  timed  and 
recorded  with  but  little  effort  on  the  part 
of  the  operator.  These  meters  are  gener- 
ally placed  between  two  operator’s  posi- 
tions on  the  toll  board  so  that  only  one 
meter  is  needed  for  the  two  operators. 


Manufacturers: 


Caicuiagraph  Co.,  Hudson  Terminal 
Bidg.,  xsew  York,  N.  Y.  “Caicuia- 
graph." 

National  Mfg.  & Printing  Co.,  Olney,  111. 


METERS,  WATER, — Water  meters  are 
extensively  used  in  electric  power  plants 
and  in  industrial  plants  wnere  electric 
power  is  used.  In  some  cases  they  are 
used  to  measure  and  record  the  total  plant 
supply,  in  others  tne  total  supply  exclusive 
of  that  for  the  condensers,  and  occasionally 
to  measure  separately  the  cooling  water 
used  for  condensers.  Water-power  plants 
sometimes  make  an  extensive  use  of  me- 
ters to  measure  the  consumption  of  water 
wheels  and  turbines.  They  are  also  used 
in  steam  plants  to  measure  the  cold  boiler 
feed  water,  and  the  water  used  for  general 
plant  service  or  special  purposes.  In  other 
industries  they  are  used  in  connection  with 
various  processes  and  on  washing  and 
cleaning  tanks,  etc.  The  meters  are  of 
two  principal  types,  the  "flow  meter”  and 
the  weir  meter. 

In  the  flow  meter  an  orifice  is  inserted  in 
the  pipe  line  and  arranged  to  produce  a 
differential  pressure  on  the  Inlet  and  out- 
let sides  of  the  orifice  which  is  propor- 
tional to  the  rate  of  flow.  By  suitably  lo- 
cating taps  to  measure  this  pressure  the 
principle  of  a Venturi  type  meter  is  pb- 
tained.  In  one  form  of  meter  pressure 
tubes  from  the  inlet  and  outlet  sides  of  the 
orifice  connect  to  the  interior  and  exterior 
of  a liquid-sealed  bell,  which  responds  to 
the  difference  between  these  pressures. 
The  bell  is  so  shaped  that  its  motion  is 
directly  proportional  to  the  rate  of  flow. 
The  motion  of  the  bell  is  transmitted  to  an 
inking  lever  which  records  the  flow  on  a 
paper  disk. 

The  weir  meters  are  more  accurate  over 
a wider  range  of  flow  than  the  flow’  meters 
and  they  are  widely  used  to  indicate,  re- 
cord and  Integrate  the  flow  of  water  at  or 
near  atmospheric  pressure.  A meter  tank 
is  required,  in  which  all  of  the  water 
passes  through  a V-notch  weir.  Different 
methods  are  used  to  measure  the  water, 
one  of  which  has  a small  weighing  vessel, 
suspended  by  a spring  back  of  the  weir 
w’hich  contains  Just  enodgh  water  at  each 
unit  of  height  to  draw  the  spring  in  exact 
ratio  to  the  rate  of  flow.  The  pen  and  re- 
corder are  attached  to  this  device.  An- 
other form  has  two  differently  shaped  dis- 
placing vessels  on  a lever  arm,  which  move 
as  the  height  of  water  increases,  so  as  to 
alw’ays  maintain  equal  buoyant  forces  on 
the  two  members  This  motion  of  the  lever 
arm  is  transmitted  to  the  recording  device 


Manufacturers: 

Bailey  Meter  Co.,  2015  E.  4Gth  St.,  Cleve- 
land, Ohio. 

Builder’s  Iron  Foundry,  Providence,  R.  I. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

H.  S.  B.  W.-Cochrane  Corp.,  17th  St. 
& Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Republic  Flow  Meters  Co.,  2240  Diversey 
Blvd.,  Chicago,  111.  “Republic.” 

Tyler  Underground  Heating  System,  855- 
857  Progress  St.,  Pittsburgh,  Pa.  (hot 
water).  “Tyler’s.” 

Union  Water  Meter  Co.,  33  Hermon  St., 
Worcester,  Mass.  “King.”  "Nilo,” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Worthington  Pump  & Machinery  Corp.. 
115  Broadway,  New  York,  N.  Y. 

METERS,  WATT-HOUR.— A watt-hour 
meter  is  an  instrument  for  the  practical 
measurement  of  electrical  energy  in  watt- 
hours  or  kilowatt-hours.  It  is  used  chiefly 
for  determining  the  total  energy  supplied  | 
to  a consumer  in  a definite  period,  such  as 
a month.  According  to  operating  princi- 
ples watt-hour  meters  may  be  divided  into 
three  classes:  electrodynamometer,  mer- 
cury flotation,  and  induction  types. 

Since  the  electrodynamometer  watt-hour 
meter  has  a commutator  and  is  used  al- 
most entirely  on  d-c.  circuits  it  is  also 
known  as  the  d-c.  meter  or  commutator 
meter.  The  mercury  flotation  type  is  also 
made  for  d-c.  circuits  only  and  the  induc- 
tion type  can  be  used  only  on  a-c.  circuits. 

Commercially.  watt-hour  meters  are 
known  by  the  kind  of  circuits  for  which 
they  are  intended.  The  trade  names  are 
switchboard  meter,  house  and  general  serv- 
ice meter,  totalizing  meter,  single-phase 
and  polyphase  meters,  prepayment  meter, 
and  rotating  standard  or  test  meter. 

Electrodynamometer  or  Commutator  Me- 
ter. Like  the  electrodynamometer,  this 


meter  consists  of  two  sets  of  coils,  one  set 
fixed  in  position  while  the  other  is  mounted 
on  a staff  between  jeweled  bearings  flo  that 
it  can  rotate  freely.  Connection  to  the  ro- 
tatable coil  is  made  through  a commutator 
of  silver  by  means  of  two  wire  brushes. 
The  rotatable  coils  are  made  of  small  wire 
of  many  turns  and  in  service  are  con- 
nected directly  across  the  line;  the  current, 
through  these  coils  is  thus  proportional  to 
the  e.m.f.  of  the  circuit.  The  fixed  coils 
are  made  of  comparatively  few  turns  of 
heavy  wire  and  are  connected  in  series 
with  the  circuit  when  in  service;  the  cur- 
rent through  these  coils  is  the  load  cur- 
rent. As  the  actuating  torque  is  propor- 
tional to  the  product  of  the  currents  in  the 
rotatable  coils  and  fixed  coils,  it  is  propor- 
tional to  the  product  of  the  load  e.m.f.  and 
current,  and  hence  to  the  power.  The  speed 
of  rotation  is  proportional  to  the  torque 
and  hence  the  number  of  rotations  of  the 
disk  in  any  interval  of  time  is  proportional 
to  the  product  of  the  power  and  time,  or 
the  energy  (watt-hours)  that  has  passed. 

On  the  shaft  of  the  rotatable  coil  is 
mounted  a disk  of  aluminum  which  rotates 
between  the  poles  of  two  magnets.  As  the 
disk  rotates  eddy  currents  are  induced. 
These  eddy  currents  absorb  energy  from 
the  circuit  and  hence  retard  the  speed  of 
rotation  so  that  the  meter  registration  is 
always  proportional  to  the  energy  that 
has  passed.  Through  a system  of  gears, 
known  as  the  register,  the  number  of  rota- 
tions are  indicated  on  a dial,  which,  how- 
ever, is  calibrated  in  watt-hours  or 
kilowatt-hours.  The  commutator  motor 
meter  Is  made  for  two-wire  and  three-wire 
circuits  and  for  all  standard  voltages. 

Mercury  Motor  Meter.  The  physical  prin- 
ciple of  operation  of  the  mercury  meter  is 
essentially  the  same  as  that  of  the  elec- 
trod  ynamometer  type.  It  does  not,  how- 
ever, have  a commutator.  The  meter  is 
actuated  by  a load  current  which  reacts 
with  the  magnetic  field  produced  by  a cur- 
rent that  is  proportional  to  the  e.m.f.  of 
the  circuit.  The  movable  element  of  the 
meter  consists  of  a solid  copper  disk  float- 
ing on  mercury.  The  voltage  element  con- 
sists of  a coil  with  an  iron  core  spanning 
the  disk  at  right  angles  to  its  plane.  The 
magnetic  flux  due  to  the  voltage-coil  cur- 
rent penetrates  the  disk  at  two  points 
diametrically  opposite.  The  load  current 
flows  from  one  terminal  across  the  mer- 
cury and  disk  to  a diametrically  opposite 
terminal.  The  reaction  between  this  cur- 
rent and  the  magnetic  flux  due  to  the 
voltage-coil  current  produces  a torque  on 
the  disk  which  Is  proportional  to  the  power. 
The  speed  of  the  disk  is  retarded  in  ex- 
actly the  same  way  as  in  the  electro- 
dynamometer  type. 

Induction  Watt-Hour  Meter.  The  induc- 
tion meter,  like  all  watt-hour  meters,  con- 
sists of  two  elements  which  carry  currents 
proportional  to  the  load  or  circuit  voltage 
and  current,  respectively.  The  interaction 
between  the  magnetic  fields  due  to  these 
two  currents  produces  a torque  on  a disk 
which  is  proportional  to  the  power. 

The  coils  in  an  induction  meter  are  all 
fixed  in  position  and  have  iron  cores.  They 
are  so  located  that  the  alternating  cur- 
rents flowing  in  them  produce  a shifting 
magnetic  field  which  cuts  the  disk,  induc- 
ing eddy  currents  therein.  The  resulting 
reaction  produces  a torque  on  the  disk 
which  is  proportional  to  the  power.  The 
speed  of  the  disk  is  retarded  by  two  per- 
manent magnets  exactly  as  in  the  electro- 
dynamometer type.  Induction  type  meters 
are  rugged,  and  light.  Unless  specially  pro- 
vided with  compensating  coils.  Induction 
meters  give  reliable  results  only  on  the  fre- 
quency for  which  they  are  designed.  They 
are  made  for  two-wire  and  three-wire 
single-phase  circuits  and  for  polyphase  cir- 
cuits. For  metering  energy  on  high-voltage 
and  large-current  circuits,  voltage  and  cur- 
rent transformers  are  used. 

Brushes  for  watt-hour  meters  are  usually 
made  of  phosphor-bronze  wire  or  strips 
silvered  over  at  the  points  of  contact. 
Round  brushes  have  less  friction  than  flat 
ones.  The  pressure  of  the  brushes  on  the 
commutator  is  due  to  the  tension  of  a 
spring  or  the  force  of  gravity.  This  pres- 
sure may  be  varied  by  means  of  adjusting 
screws. 

The  Commutator  of  a watt-hour  meter  Is 
usually  made  bv  forcing  a piece  of  silver 
tubing  over  a fiber  bushing  on  the  shaft. 
The  tube  is  then  sawed  into  the  proper 
number  of  segments  which  are  held  in 
place  by  fiber  rings.  One  make  of  meter 
hn«  a commutator  made  of  gold. 

Bearings.  The  upper  bearing  of  prac- 
tically all  watt-hour  meters  Is  a steel  pol- 
ished pin  In  a recess.  In  one  form  the  pin 
is  a part  of  the  shaft  and  projects  upward 
into  the  recess,  which  is  drilled  into  a 
bushing  fastened  In  the  frame.  In  the 
other  form  the  pin  Is  n part  of  a removable 
screw  and  projects  downward  Into  a bush- 
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inf?  in  the  top  of  the  shaft.  Oil-soaked 
billiard  cloth  or  felt  keeps  the  bearing 
lubricated. 

With  the  exception  of  the  mercury  motor 
meter,  the  lower  bearing  of  all  watt-hour 
meters  consists  of  some  form  of  pivot  or 
ball  bearing  resting  on  a jewel.  Sapphire 
and  diamond  jewels  are  used  exclusively. 
Experience  has  shown  that  it  is  good  prac- 
tice to  oil  the  lower  bearings  at  regular 
intervals  with  a high  grade  of  watch  oil. 

The  Registering  Mechanism  or  Register 
is  that  part  of  the  watt-hour  meter  mech- 
anism consisting  of  the  wheel  meshing  with 
the  worm  gear  or  pinion  on  the  shaft,  the 
reducing  train  of  gears,  dial  train  of  gears 
and  dials.  There  are  two  types  of  regis- 
tering mechanism  in  use.  the  dial  and 
cyclometer.  In  the  dial  form  the  figures 
are  marked  on  circular  dials  over  which 
the  hands  attached  to  the  arbors  of  the 
dial  train  of  gears  move.  In  this  type  the 
hands  move  continuously,  the  motion  being 
in  the  ratio  of  ten  to  one. 

In  the  cyclometer  form  of  register,  the 
figures  are  stamped  on  the  rim  of  the  reg- 
istering gears,  which  project  through  open- 
ings in  the  face  of  the  register.  In  some 
forms  of  cyclometer  registers,  the  indicat- 
ing gears  move  by  steps  and  hence  the 
friction  is  variable,  being  greatest  when 
the  whole  train  is  being  shifted. 

Drag  Magnets.  These  are  two  permanent 
magnets  of  horseshoe  form  by  means  of 
which  a counter  torque  is  developed  on  the 
disk  of  a watt-hour  or  ampere-hour  meter. 
The  magnets  are  usually  adjustably 
mounted  with  their  poles  on  opposite  sides 
of  the  disk  and  as  it  rotates  eddy  currents 
are  induced,  producing  a counter  torque. 

The  long  time  accuracy  of  registration 
of  watt-hour  meters  is  intimately  con- 
nected with  the  permanence  of  the  pole 
strength  of  these  magnets,  as  a change  of 
1%  in  the  field  strength  will  afTec-t  the  ac- 
curacy by  2%.  The  best  magnets  are 
made  of  a high  grade  of  tungsten  steel. 
Short-circuits  in  the  current  colls  of  d-c. 
meters  are  liable  to  alter  the  pole  strength, 
hence  it  is  good  practice  to  mount  them  as 
far  from  the  current  coils  as  the  design 
will  permit. 

Lagging  of  Watt«Hour  Meters.  By  this 
term  is  meant  the  adjusting  of  the  voltage- 
coil  circuit  so  that  the  voltage-coil  flux 
shall  lag  exactly  one-quarter  of  a period 
behind  the  current-coil  flux  on  circuits  of 
unity  power-factor.  Tills  is  a necessary 
condition  for  correct  registration  on  cir- 
cuits of  power-factor  other  than  unity. 

In  the  electrodynamometer  type  of  watt- 
hour  meter  this  is  accomplished  by  shunt- 
ing some  of  the  series  current  through  a 
noninductlve  resistance.  Induction  type 
watt-hour  meters  are  lagged  by  surround- 
ing the  voltage-coil  core  by  a short-cir- 
cuited coil  of  a few  turns  of  high-resist- 
ance wire.  The  resistance  of  the  coil  Is 
adjusted  until  the  time-phase  displacement 
of  the  two  fluxes  is  one-quarter  of  a 
period. 

Friction  or  Light-Load  Compensation. 
To  secure  correct  registration  on  light 
load,  all  tvpes  of  watt-hour  meters  arc 
provided  with  what  is  known  as  "friction” 
or  “light-load”  compensation.  The  com- 
pensating torque  for  d-c.  meters  is  ob- 
tained by  connecting  a small  coil  in  series 
with  the  armature  circuit  and  mounting  it 
near  the  armature  with  its  plane  parallel 
to  the  current'  coils.  The  compensation 
may  be  varied  bv  changing  the  position  of 
this  coil  with  reference  to  the  armature  or 
by  varying  the  number  of  active  turns. 

Induction  type  watt-hour  meters  are 
compensated  on  light  load  by  some  form 
of  device  actuated  by  the  voltage  coil 
which  produces  a shifting  magnetic  field. 
The  simplest  form  of  this  device,  and  the 
one  most  commonly  used  is  a short-cir- 
cuited coil  of  one  turn  adjustably  mounted 
under  the  voltage-coil  core.  As  the  flux 
varies  through  this  coil,  it  generates  a 
current  which  retards  the  changes  in  the 
flux  In  that  portion  of  the  core  immedi- 
ately above  the  coil.  Thifc  retardation- 
unbalances  the  main  flux  which  produces 
the  same  effect  as  a shifting  field.  The 
position  of  the  coil  or  stamping  can  be 
changed  to  vary  the  compensation. 

Creeping.  A meter  that  has  been  over- 
compensated. or  in  case  the  voltage  has 
increased  above  normal,  will  be  rotated 
slowly  bv  the  compensation  torque,  even 
when  there  Is  no  current  in  the  load  colls 
This  is  known  as  “creeping.”  Meters  tha» 
are  subjected  to  vibration  will  also  creep. 

Full-Load  Adjustment.  Correct  speed  of 
a watt-hour  meter  at  full  load  is  secured 
by  adjusting  the  retarding  effect  of  the 
drag  magnets.  This  adjustment  is  made  in 
one  of  two  wavs.  On  some  makes  the  mag- 
nets are  moved  nearer  to  or  farther  from 
the  edge  of  the  disk.  When  the  magnets 
are  moved  outward  nearer  the  edge,  the 


meter  slows  down  and  vice  versa.  An- 
other method  of  securing  the  same  effect 
is  to  shunt  some  of  the  magnetic  flux 
through  a soft  iron  adjustable  nut  just 
above  the  two  adjacent  poles  of  the  two 
magnets. 

Per  Cent  Registration.  By  this  term  is 
meant  the  ratio  of  the  energy  registered 
to  that  actually  passed  through  the  meter, 
expressed  in  per  cent.  This  is  also  called 
the  percentage  of  accuracy. 

Meter  Constants.  The  energy  that  passes 
through  a watt-houi  meter  merely  rotates 
the  movable  element  and  by  means  of  the 
register  the  number  of  rotations  within  a 
given  interval  of  time  is  registered  on  the 
dial.  Since  the  number  of  rotations  Is  pro- 
portional to  the  energy  that  has  passed, 
the  dial  is  graduated  in  watt-hours  instead 
of  rotations.  The  numerical  relation  be- 
tween the  energy  passed  and  one  rotation 
of  the  disk,  or  one  division  on  the  dial  is 
known  as  the  meter  constant.  The  nu- 
merical value  of  these  constants  will  de- 
pend upon  the  design  of  the  meter  and  the 
units  in  which  the  energy  is  expressed. 
The  principal  constants  are:  Register  or 
dial  constant,  gear  ratio,  watt-hour  con- 
stant, watt-second  constant,  test  constant. 

Register  Constant  is  the  number  by 
which  the  meter  reading  must  be  multi- 
plied to  obtain  the  registration.  It  is  used 
principally  on  high-capacity  meters  and  is 
marked  on  the  dial,  hence  also  the  name 
dial  constant. 

Gear  Ratio  is  the  number  of  rotations  of 
the  disk  for  one  rotation  of  the  first  dial 
hand  It  is  not  an  energy  constant. 

Watt- Hour  Constant  is  the  number  of 
watt-hours  that  must  pass  through  the  me- 
ter to  produce  one  rotation  of  the  disk.  It 
has  a definite  value  for  each  type  and  ca- 
pacity of  meter,  and  has  different  values 
for  different  makes. 

Watt-Second  Constant  is  the  energy  in 
watt-seconds  that  produces  one  rotation  of 
the  disk.  It  is  equal  to  3600  times  the 
watt-hour  constant. 

Test  Constant.  This  constant  Is  as- 
signed by  the  manufacturer  for  converting 
the  counted  revolutions  of  the  disk  into 
watt-hours.  It  is  usually  some  multiple 
of  the  energy  or  watt-hour  constant. 

METERS,  WATT-HOUR,  HOUSE  AND 
GENERAL  SERVICE,  D-C.— These  meters 
are  for  low  voltages  and  usually  of  low 
(5  to  10  ampere)  current  capacity  for 
measuring  the  energy  consumed  by  resi- 
dence lighting  circuits,  small  stores  or 
other  low  power  installations.  They  are 
made  for  two-wire  and  three-wire  circuits 
for  d-c.  service. 

Meters  for  this  service  are  either  of  the 
commutator  or  mercury-motor  types  de- 
scribed above.  They  are  not  as  widely  used 
ns  single-phase  meters  for  the  same  class 
of  service  for  the  reason  that  a very  small 
percentage  of  the  d-c.  load  in  a city  is  for 
house  or  low  power  service.  However,  in 
some  office  buildings  in  these  sections  sep- 
arate meters  of  this  type  are  used  for  each 
tenant. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford & Mvlcr  Sts..  Hamilton,  Ont.,  Can. 

Chamberlain  & Hookharn  Meter  Co.. 
Ltd..  'M3  College  St..  Toronto,  Ont.. 

DUNCAN  ELECTRIC  MFG.  CO..  Lafay- 
ette. Ind.  Duncan  Model  E D-C.  Watt- 
Hour  Meter  has  b^en  on  the  market 


Model  E D-C.  Watt-Hour  Meter 

for  twenty  years  and  is  very  extensive- 
ly used  In  the  central  stations  and  iso- 
lated plants  of  the  United  States,  as 
well  as  many  foreign  countries.  For 
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further  information  write  /or  catalog 
of  complete  line. — Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  C-6  watt-hour  meter 
is  of  the  commutating  type,  operating 
on  the  dynamometer  principle.  It  is 
particularly  strong  and  accurate,  pos- 
sessing a high  torque  in  addition  to 
many  other  excellent  features,  the  re- 
sult of  many  years’  experience  in  meter 
manufacture.  It  is  built  self-contained 
in  ratings  up  to  600  amp.  2-wire  or  300 
amp.  3-wire.  (Bulletin  4721A.)  See 
adv.  pages  1203-1223. — Adv. 

Roller-Smith  Co.,  233  B’way,  New  York. 

SANGAMO  ELECTRIC  CO..  Springfield, 
111.  Manufacturer  of  the  well  known 
type  D-5,  d-c.,  service  and  switchboard 
2 and  3-wire  watt-hour  meters.  These 
meters  are  built  on  the  mercury-motor 
principle  and  have  inherent  advantages 
resulting  from  the  flotation  of  the  mov- 
ing system  in  mercury,  that  cannot 


Sangamo  Watt- Hour  Meter,  Type  D-5 

possibly  be  equaled  by  any  other  type 
of  direct-current  meter.  D-5  meters 
are  built  in  all  capacities  from  10  amps, 
up,  capacities  above  10  amps,  being 
• shunted,  resulting  in  great  convenience 
and  flexibility  in  installation  and  enor- 
mous simplification  in  care,  mainte- 
nance and  testing. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  131)5-1402.) 

METERS,  WATT-HOUR,  HOUSE  AND 
GENERAL  SERVICE,  SINGLE- PHASE. — 
These  are  induction  meters  designed  for 
operation  on  single-phase  circuits.  They 
are  made  for  either  two-wire  or  three- 
wire  circuits.  The  two-wire  meter  Is  the 
most  common  as  it  is  the  simplest  and 
when  two  are  properly  connected  to  a 
three-wire  circuit  the  algebraic  aum  of 
their  registrations  gives  the  correct 
amount  cf  energy  supplied  to  both 
branches,  no  matter  whether  balanced  or 
unbalanced. 

The  three-wire  single-phase  meter  con- 
sists of  two  series  or  current  elements  and 
one  voltage  element.  The  current  elements 
are  connected  to  the  outside  wires,  one  to 
each,  and  the  voltage  element  may  be 
connected  across  the  outside  wires,  or  be- 
tween one  outside  wire  and  the  neutral. 
The  first  method  of  connection  is  the  more 
common,  as  a meter  so  connected  gives 
more  accurate  registration.  A three-wire 
single-phase  meter  with  voltage  coll  con- 
nected between  outside  wires  registers  cor- 
rectly only  on  balanced  circuits.  When 
the  voltage  coil  is  connected  between  one 
outside  wire  and  neutral.  It  registers  cor- 
rectly only  when  the  circuits  are  balanced 
and  the  power-factor  is  unity,  a condition 
seldom  met  in  practice.  Two  two-wire  me* 
tf-rs  are  preferable  for  unbalanced  three- 
wire  circuits. 

Meters  of  this  type  are  very  widelv  used 
for  residential  service,  most  of  which  is 
low-voltage  two  and  three-wire  distribu- 
tion. They  are  of  very  rugged  construc- 
tion nnd  are  less  expensive  than  d-c.  me- 
ters of  the  same  rating. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton.  Ont.,  .Can. 

Chamberlain  & Hookharn  Meter  Co., 
Ltd  . 243  College  St..  Toronto.  Ont., 

DUNCAN  ELECTRIC  MFG.  CO  . Lafay- 
ette. Ind.  Duncan  Model  M2  A-C. 
Watt -Hour  Meter  Is  especially  de- 
signed to  take  care  of  every  present- 
day  requirement  in  central  station  ser- 
vice. Its  potential  loss  is  slightly  leas 
than  one  watt;  torque,  40  millimeter- 
grams;  Weight  of  moving  element  10 
grams;  ratio  of  torque  to  weight,  4 to  1 
— this  being  higher  than  is  obtainable  by 
any  other  meter  In  use — and  which  is 
responsible  for  the  extreme  and  con- 
tinued accuracy  of  this  instrument;  and 
it  maintains  its  accuracy  throughout 
such  changes  In  frequency,  power-fac- 


Digitized  by  boogie 


METERS 


E M F ELECTRICAL  YEAR  BOOK 


METERS 


tor,  temperature  and  pressure,  as  are 
met  with  in  every  day  service.  For 


Model  M2  A-C.  Watt- Hour  Meter 

further  information  write  for  catalog 
of  complete  line. — Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  1-14  meters  developed 
after  much  experimentation  to  produce 
a single-phase  watt-hour  meter  of 
high  initial  and  sustained  accuracy,  of 
simple  construction  and  pleasing  ap- 
pearance and  which  can  be  built  in  a 
wide  range  of  capacities.  Constructed 
In  sizes  from  5 to  300  amp.  with  110 
volts,  two- wire;  220  volts,  two- wire 
and  220  volts,  three-wire.  (Bulletin 
46201 A.)  See  adv.  pages  1203-1223. — 
Adv. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y.  “Columbia.'’ 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  While  the  principle  of  operation 
of  Sangamo  Type  H a-c.  watt-hour 
meters  is  not  essentially  different  from 
other  induction  type  meters,  the  type  H 
meter  embodies  many  refinements  in 
construction  that  have  increased  both 
the  initial  and  sustained  accuracy  and 


8angamo  Watt- Hour  Meter,  Type  H 

greatly  facilitated  the  work  of  adjust- 
ment and  decreased  the  cost  of  labor 
and  repairs.  From  the  standpoint  of 
accuracy,  permanence  and  durability, 
the  type  H meter  is  unexcelled  as  evi- 
denced by  the  many  satisfied  users 
throughout  the  world.  Literature  sent 
on  appltcation.-^Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

METERS,  WATT-HOUR,  PORTABLE 
OR  "ROTATING  STANDARD."— These 
meters  are  essentially  the  same  as  service 
meters  except  as  to  register,  connections, 
case  and  refinement  in  construction.  The 
ordlna<ry  register  is  omitted  and  a long 
pointer,  attached  directly  to  the  upper  end 
of  the  staff,  moves  over  a dial  divided 
into  100  equal  parts.  It  is  thus  possible 
to  read  to  1/100  of  a rotation.  Two  other 
dials  are  provided  which  register  the  total 
number  of  rotations.  The  wide  range  of 
currents  for  which  the  meter  must  be  de- 
signed necessitates  a modification  in  the 
current  coils  and  their  connections.  This 
Is  accomplished  by  making  the  current 
coils  in  sections  and  mounting  the  sections 
so  that  they  can  be  connected  in  series  or 
In  parallel.  These  meters  should  be  care- 
fully handled  and  often  checked.  The  d-c. 
meters  in  particular  must  be  used  with 
care  if  accurate  results  are  to  be  expected. 
When  the  meter  is  used  it  should  be  placed 
with  the  plane  of  the  current  coils  parallel 
to  the  earth's  magnetic  field,  and  at  least 
3 ft.  from  current-carrying  conductors. 

Portable  a-c.  watt-hour  meters  give 
much  better  results  than  d-c.  meters.  Nev- 
ertheless, they  have  the  same  limitations 
as  the  corresponding  service  meters.  When 
used  with  current  transformers  care  must 
be  taken  to  see  that  the  contacts  do  not 
introduce  more  than  the  normal  resistance 
Into  the  secondary  circuit  and  thus  change 
the  ratio  and  phase  angle. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 


Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  IB-5  Portable  Test 
Meter,  rated  1 to  10  amp.,  designed  to 
facilitate  the  maintenance  of  low-ca- 
pacity meters  on  central  station  lines. 
For  higher  capacities  the  IB-6  rated 
1,  5,  10,  50  and  100  amp.  may  be 

used,  which  permits  testing  meters  up 
to  150-amp.  oaimcity.  (Bulletin  4629 1A.) 
Also  type  CB-5  Thomson  d-c.  portable 
test  meters,  described  in  Bulletin  46390. 
See  adv.  pages.  1203-1223. — Adv. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Queen-Gray  Co.,  64-70  Johnson  St., 
Germantown,  Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  B’way,  New  York. 

WESTINGHOUSE  ELECTRIC  & M*G. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wa- 
verly  Park,  Newark,  N.  J. 

METERS,  WATT-HOUR,  POWER  SERV- 
ICE, POLYPHASE.— 1 he  ordinary  poly- 
phase meter  for  tnis  service  is  merely  a 
combination  of  the  two  elements  of  two 
single-phase  meters  in  one  instrument.  The 
two  disks  are  mounted  on  the  same  shall 
and  each  is  actuated  by  a current  in  one 
vs  ire  and  the  voltage  between  that  wire 
and  the  common  return.  Two  sots  of  drag 
magnets  are  common,  but  only  one  regis- 
tering mechanism. 

When  installing  polyphase  meters  care 
must  he  taken  lo  see  that  both  elements 
will  rotate  the  disk  armatures  in  the  posi- 
tive direction  on  circuits  whose  po*ver- 
lactor  is  above  u.5.  Since  most  loaded  ap- 
paratus has  a 'Power-factor  above  0.5,  a 
simple  check  upon  the  correctness  oi  the 
connection  is  to  connect  both  the  voltage 
and  current  elements  to  the  circuit  and 
ihen  while  the  meter  is  in  operation  open 
the  voltage  coil  circuit  of  one  element  at  a 
time.  If  when  one  element  Is  open  the 
disk  rotates  in  the  positive  direction,  it  is 
an  indication  that  the  meter  is  properly 
connected.  The  above  i3  not  a safe  check 
unless  it  is  known  that  the  power-factor  Is 
above  0.5. 

Most  power  service  consists  of  three- 
phase  three- wire  circuits  and  the  three- 
wire  meters  are  therefore  by  far  the  most 
common.  These  meters  are  made  self- 
contained  for  circuits  up  to  about  500  volts 
usually,  and  for  current  ratings  up  to  300 
amperes.  They  are  often  installed  on  dis- 
tributing boards  or  switchboards,  especially 
in  cases  of  large  consumers  who  nave  a 
transformer  vault  and  switching  room  of 
their  own.  The  very  large  consumers  are 
generally  provided  with  5-ampere  110-volt 
meters  and  these  are  used  with  suitable 
current  and  potential  transformers. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can 

Chamberlain  & Hookharn  Meter  Co., 
Ltd.,  243  College  St.,  Toronto,  Ont.. 

DUNCAN  ELECTRIC  MFG.  CO.,  Lafay- 
ette, Ind. 

Ferranti  Meter  <fe  Transformer  Mfg.  Co.. 
Ltd.,  26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  principal  character- 
istics of  the  single  phase  Type  1-14 
meter  are  embodied  in  the  polyphase 
meter  Type  D-6.  The  latter  has  been 
designed  expressly  for  use  on  poly- 
phase systems,  either  balanced  or  un- 
balanced. This  meter  is  accurate, 
simple,  rugged,  convenient  to  install 
and  test,  and  contains  many  special 
features  designed  to  simplify  the  work 
of  installation,  test  and  upkeep.  Fur- 
nished self-contained  In  ratings  up  to 
150  amp.,  550  volts.  (Bulletin  46253.) 
See  adv.  pages  1203-1223. — Adv. 

Roller-Smith  Co.,  233  Broadwfay,  New 
York.  N.  Y. 

SANGAMO  ELECTRIC  CO..  Springfield, 
111.  “Sangamo.’’ 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

METERS,  WATT-HOUR,  SERVICE. 
PREPAYMENT.— This  is  a watt-hour  me- 
ter to  which  has  been  added  a device 
which  by  the  insertion  of  a coin  permits 
the  closing  of  the  circuit  and  keeping  it 
closed  until  the  energy  paid  for  has  been 
consumed,  when  it  automatically  opens  it. 
For  convenience  they  are  generally  ar- 
Tanged  to  receive  several  coins  at  a time 
and  the  circuit  is  opened  only  when  the 
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last  coin  is  used.  It  is  finding  extended 
**se  in  apartment  buildings  whose  tenants 
trequently  change,  or  lor  a shifting  popu- 
lation, as  in  a summer- resort  district.  By 
the  use  of  .prepayment  meters  the  monthly 
reading  of  meters  is  eliminated,  station 
bookkeeping  is  greatly  simplified  and  leve- 
nue  is  secured  where  otherwise  its  collec- 
tion would  be  uncertain  and  difficult. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Chamberlain  & Hookharn  Meter  Co., 
Ltd.,  243  College  St.,  Toronto,  Ont., 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  The  standard  type  1-14 
single  phase  meter  has  been  combined 
with  a suitable  prepayment  mechanism 
to  form  the  Type  IP-5  prepayment 
meter.  Its  mechanical  features  em- 
body durability  with  simplicity  of 
operation  and  give  an  assurance  of  ac- 
curacy with  protection  against  fraudu- 
lent manipulation,  while  the  best  ma- 
terials are  used  throughout.  Furnished 
in  5,  10  and  15  amp.  sizes  for  single- 
phase service,  25-133  cycles  and  110, 
220  volts,  two- wire;  and  220  volts, 
three-wire.  (Bulletin  46208.)  See  adv. 
pages  1203-1223.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

METERS,  WATT-HOUR,  SWITCH- 
BOARD  AND  TOTALIZING,  D-C.— These 
are  central-station  meters  of  much  larger 
capacity  than  those  installed  in  consumers’ 
premises.  They  are  mounted  on  the  switch- 
hoard  and  register  all  of  the  energy  dis- 
tributed from  the  station.  One  prominent 
make  of  large-current  d-c.  meter  is  an 
electrodynamometer  type  watt-hour  meter 
of  special  design.  The  voltage  element 
consists  of  two  spherically  wound  arma- 
tures mounted  on  the  same  shaft.  The 
current  element  consists  of  four  circular 
coils  placed  on  opposite  sides  and  near  the 
two  armatures.  The  armature  and  field 
coils  are  so  connected  that  the  currents  in 
one  set  flow  in  a direction  opposite  to  that 
in  the  other  set,  that  is,  they  are  astatic. 
The  drag  magnets  are  also  arranged  astat- 
ically  and  for  further  protection  from  the 
influence  of  stray  magnetic  fields  are  en- 
closed in  a laminated,  soft  iron  case. 
Two  tj'pes  of  these  meters  are  manufac- 
tured, the  difference  being  due  to  the  con- 
struction of  the  current  coils,  which  in  the 
lower  capacity  meters  are  circular  and  In 
the  higher  capacity  meters  are  of  the  bus- 
tar  type.  The  former  is  made  for  cur- 
rents from  50  to  1500  amperes  and  the  lat- 
ter for  currents  from  2000  to  10,000  am- 
peres. Both  are  made  for  two  and  three- 
wire  circuits  and  for  voltages  ranging  from 
100  to  600  volts. 

Another  large-current-capacity  meter  has 
been  placed  on  the  market  using  shunts  to 
Increase  Its  range  in  the  same  way  that  the 
range  of  a d-c.  ammeter  Is  increased.  The 
current  element  consists  of  four  compara- 
tively large  colls  surrounding  a rather  elon- 
gated cylindrical  armature.  The  conduc- 
tors are  large  and  of  low  resistance.  The 
use  of  shunts  introduces  complications 
which  may  result  In  variable  errors. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can 

Chamberlain  & Hookharn  Meter  Co.,  Ltd., 
243  College  St..  Toronto,  Ont..  Pan. 

DUNCAN  ELECTRIC  MFG.  CO..  Lafay- 
ette, Ind. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St..  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Thomson  static  watt -hour 
meters  constructed  to  minimize  the  ef- 
fect of  external  magnetic  fields  so  gen- 
erally encountered  when  dealing  with 
large  d-c.  circuits.  The  materials  used 
In  construction  are  of  the  finest  qual- 
ity, w'hile  the  same  high  standard  is 
carried  out  In  design,  workmanship 
and  finish.  Furnished  in  various  ca- 
pacities. (Bulletin  46209.)  See  adv. 
pages  1203-1223. — Adv. 

Roller-Smith  Co..  233  Broadway,  New 
York,  N.  Y.  “Columbia.’’ 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  “Sangamo.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

METERS.  WATT-HOUR,  SWITCH- 
BOARD AND  TOTALIZING,  POLYPHASE. 
— Energy  on  polyphase  circuits  may  be 
measured  by  two-wire  single-phase  meters. 
In  an  n-wire  system  n-1  meters  will  be 
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necessary.  When  two-wire  single-phase 
meters  are  used  on  polyphase  circuits  the 
current  coils  arev  connected  in  series  with' 
the  line  wires,  one  In  each,  and  the  voltage 
coils  are  connected  between  these  wires  to 
which  the  current  coils  are  connected  and 
the  remaining  wire,  which  is  considered  as 
the  common  return.  No  current  coil  is 
connected  to  this  common  return.  Thus 
for  metering  energy  on  three-wire  three- 
phase  circuits,  two  single-phase  meters  or 
the  equivalent  are  necessary. 

Polyphase  meters  are  a combination  of 
two  single-phase  elements  in  one  instru- 
ment. The  coils  are  connected  as  for  two 
single-phase  instruments.  They  are  gen- 
erally made  for  three-wire  circuits.  Many 
switchboard  instruments,  however,  are  re- 
quired to  be  used  on  four-wire  three-phase 
circuits.  The  ordinary  polyphase  meter 
cannQt  be  used  as  three  single-phase  me- 
ter elements  would  be  required.  Four-wire 
meters  are  therefore  made  for  this  class  of 
service.  Although  these  instruments  are 
used  for  large  energy  measurements,  they 
are  only  made  self-contained  in  small  sizes. 
Both  current  and  potential  transformers 
are  generally  used  and  the  meters  are 
made  for  secondary  currents  of  five  am- 
peres. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St„  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Chamberlain  & Hookharn  Meter  Co., 
Ltd.,  243  College  St.,  Toronto,  Ont., 
Can.  “C  & H “ 

DUNCAN  ELECTRIC  MFC.  CO..  Lafay- 
ette, Ind. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
23  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  DS-6  (metal  cover) 
and  DS-7  (glass  cover)  meters,  built 
expressly  for  this  service.  They  are 
accurate,  well  built  and  have  a neat 
finish  and  embody  many  convenient 
features  to  aid  in  testing,  adjusting  or 
repairing.  (Bulletin  46253.)  See  adv. 
pages  1203v1223. — Adv. 

Roller- Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield. 
111.  “Sangamo.” 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh.  Pa.  (See  displav 
adv.  pages  1395-1402.) 

METERS,  WATT-HOUR,  SWITCH. 
BOARD  AND  TOTALIZING,  SINGLE- 
PHASE. — The  switchboard  totalizing  watt- 
hour  meters  for  single-phase  central  sta- 
tions do  not  differ  essentially  from  other 
single-phase  w'att-hour  meters.-  Their 
range  is  increased  by  the  use  of  voltage 
and  current  transformers  and  the  employ- 
ment of  a dial  constant  by  means  of  which 
the  registration  is  multiplied  to  give  the 
correct  amount  of  energy.  In  such  casoa  a 
6-ampere  meter  is  generally  used.  They 
are  not  very  widely  used  as  most  single- 
phase loads  are  fairly  small. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Chamberlain  & Hookharn  Meter  Co.,  Ltd., 
243  College  St..  Toronto,  Ont.,  Can. 

DUNCAN  ELECTRIC  MFG.  CO..  Lafay- 
ette, Ind. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  IS-4  meters  with 
metal  covers  which  have  the  essential 
features  of  the  Type  1-14,  single-phase, 
watt-hour  meters  for  house  service,  but 
made  for  switchboard  mounting.  The 
Type  1S-5  meters  with  glass  covers 
are  made  for  similar  service  and  differ 
from  the  type  IS-4  only  in  housing  and 
finish.  (Bulletin  46201  A.)  See  adv. 
pages  1203-1223.— Adv. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 


SANGAMO  ELECTRIC  CO.,  Springfield 
111.  “Sangamo.” 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


METERS,  WIRE.— See 
reels  and  outfits. 


Wire-measuring 


METRIC  APPLIANCE  CORP.  — 299 

Broadway,  New  York,  N.  Y.  Manufacturer 
of  pocket  ammeters  and  batterv  testers 
Business  established  1919.  President,  Al- 
bert W.  Franklin;  vice-president,  David 
Kassel;  secretary  and  treasurer,  Morris  B 
Kassel. 


METROPOLITAN. — Trade  name  for  ca- 
ble clips  manufactured  by  the  Cameron 
Appliance  Co.,  4b  Waters  Ave.,  Everett, 
Mass. 

METROPOLITAN. — Trade  name  for  in- 
jectors manufactured  by  the  Hayden  & 
Oerby  Mfg.  Co,  119  W.  40th  St.,  New 
lork,  N.  Y. 

METROPOLITAN, — Trade  name  for  fuse 
plugs  manufactured  by  the  Metropolitan 
Devdce  Corp.,  1250  AtlanUc  Ave.,  Brooklyn, 

METROPOLITAN,  — Trade  name  for 
stage  footlights  manufactured  by  the  Uni- 
versal Electric  Stage  Lighting  Co.,  240  w. 
60th  St.,  New  York,  N.  Y. 

METROPOLITAN  DEVICE  CORP.— 1250 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  fuse  plugs. 

METROPOLITAN  ELECTRIC  MFG.  CO. 

—Long  Island  City,  N.  Y.  Manufacturer 
of  switches,  switchboards,  panels,  panel- 
boards, receptacles  and  other  wiring  de 
vices.  Business  established  1893.  1 resi- 

dent, Charles  L.  Eidlitz;  vice-president,  P. 
J.  Shelley;  secretary  and  general  manager, 
J.  J.  Wesley;  treasurer,  E.  M.  Fishner; 
sales  manager,  E.  S.  White.  Main  office 
and  factory,  East  Ave.  & 14th  St.,  Long 
Island  City,  N.  Y.  Branch  offices.  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa.;  250 
Devonshire  St.,  Boston,  Mass. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO. — 130  W.  26th  St.,  New  York,  N. 
Y.  Manufacturer  of  fire  alarm  and  burglar 
alarm  apparatus  and  systems.  Business 
established  1901.  President  and  general 
manager,  S.  B.  Hess;  vice-president,  E 
Goldberger;  secretary  and  treasurer,  S. 
Goldberger. 

METROPOLITAN  ELECTRICAL  PROD- 

UCTS  CO. — 1250  Atlantic  Ave.,  Brooklyn, 
N.  Y.  Manufacturer  of  power  distribution 
and  service  equipment.  President,  Thomas 
E.  Murray,  Jr.;  vice-president,  J.  B.  Mur- 
ray. 

METROPOLITAN  ENGINEERING  CO 
OF  CANADA,  LTD. — 90  Sherbourne  St., 
Toronto,  Ont.,  Can.  Manufacturer  of  fuses, 
sheet  metal  stampings,  boxes  and  cabinets 
for  electrical  purposes,  etc.  Business  es- 
tablished 1912.  J.  C.  Noise,  sales  manager 
MEYBERG  CO.,  LEO  J.— 428  Market  St., 
San  Francisco,  Cal.  Manufacturer  of  por- 
table electric  lamps  and  radio  sets.  Busi- 
ness established  1910.  Leo  J.  Meyberg, 
sole  owner. 

MEYBERG  CO.,  THE.— 633  S.  Grand 
Ave.,  Los  Angeles,  Cal.  Manufacturer  of 
lighting  fixtures,  fixture  fittings,  etc.  Presi- 
dent, Moritz  Meyberg;  vice-president,  Eu- 
gene J.  Meyberg;  secretary,  E.  James  Mey- 
berg. 

M EYCOLITE. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Meyberg  Co., 
633  S.  Grand  Ave.,  Los  Angeles,  Cal. 

MEYER  BROS.— Toronto,  Ont.,  Can. 
Manufacturers  of  electric  ironing  machines. 
Business  established  1884.  Main  office,  99- 
101  Queen  St.,  E.,  Toronto,  Ont.,  Can. 
Branch  office,  403  St.  James  St.,  Montreal, 
Que.,  Can. 

MEYERCORD  CO.— 133  W.  Washington 
Blvd.,  Chicago,  111.  Manufacturer  of  decal- 
comania  transfers.  President,  George  R. 
Meyercord;  vice-president,  J.  Cort  Walker; 
secretary  and  treasurer,  A.  L.  Johnson. 

MEYROWITZ,  INC.,  E.  B.— 520  5th  Ave.. 
New  York,  N.  Y.  Manufacturer  of  electro- 
therapeutic  apparatus.  Business  estab- 
lished 1876.  President,  E.  B.  Meyrowitz; 
vice-president,  E.  du  P.  Meyrowitz;  secre- 
tary and  general  manager,  W.  N.  Cook; 
treasurer,  R.  A.  Meyrowitz;  sales  manager. 
H.  G.  Herold. 

MF.  — Abbreviation  for  microfarad  or  one- 
millionth  of  a farad,  which  see. 

MG.  — The  form  Mg  is  the  chemical  sym- 
bol for  the  metallic  element  magnesium. 

MIAMI. — Trade  name  for  oil  cups  manu- 
factured by  the  Lunkenheimer  Co.,  Cin- 
cinnati, Ohio. 

MIBROCO. — Trade  name  for  mica,  vul- 
canized fiber,  packing  and  asbestos  prod- 
ucts manufactured  by  Mikesell  Bros.  Co.. 
156  N.  LaSalle  St.,  Chicago,  111. 

M.  I.  C. — Trade  name  for  black  insulat- 
ing varnish  manufactured  by  the  Mica  In- 
sulator Co.,  68  Church  St.,  New  York,  N.  Y. 

— M*ca  Is  a refractory  mineral  gen- 
erally recognized  as  in  many  ways  the  most 
superior  insulating  material  known  to  the 
electrical  industry,  its  resistivity  varving 
from  0.5  to  130x10*2  ohm-cm.  The  best 
grades  of  mica  are  found  in  India,  with 
Canadian  grades  next  and  domestic  varie- 
ties last.  The  domestic  grades  are  satis- 
factory for  nearly  all  Insulating  purposes 
except  for  commutators,  the  softer  Cana- 
dian grades  being  required  for  that  service. 
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Mica  consists  of  the  double  silicate  of 
aluminum  and  magnesium,  combined  with 
varying  proportions  of  potash,  soda  and 
other  impurities.  It  crystallizes  in  lami- 
nated forms  and  may  be  split  into  very  thin 
sheets.  Mica  has  a high  dielectric 
strength,  a disruptive  strength  of  40,000  to 
100,000  volts  per  mm.,  and  it  is  suitable 
lor  withstanding  high  temperatures. 

MICA  & MICANITE  SUPPLIES  CORP.— 
1465  Broadway,  New  York,  N.  Y.  Manu- 
facturer of  mica  and  mica  products.  Presi- 
dent, Moritz  Bergl;  vice-president  and  gen- 
eral manager,  William  Snyder;  secretary, 
Nathan  April;  treasurer,  Frank  Hales. 

MICA-ASBEST. — Trade  name  for  sealing 
cement  manufactured  by  the  Dielectric 
Mfg.  Co.,  St.  Louis,  Mo. 

MICA- COATED  PAPER.  — See  Paper, 
mica-coated. 

MICA  CO.  OF  CANADA,  LTD.— 2 Lois 
St.,  Hull,  Que.,  Can.  Manufacturer  of 
ground  mica  and  compressed  mica  prod- 
ucts. Business  established  1911.  Presi- 
dent and  managing  director,  E.  G.  Rykert; 
vice-president,  H.  S.  Ross;  secretary, 
treasurer.  and  general  manager,  J.  E.  East- 
lake.  Factories,  Hull,  Que.,  Can.,  and  St. 
Regis  Falls,  N.  Y. 

MICA,  COMPOSITION,  SHEET,  TUB- 
ING, ETC. — Mica  products  are  made  with 
various  compositions  and  characteristics, 
depending  upon  the  substances  combined 
with  it  and  the  binder  used.  The  smaller 
the  proportion  of  binder  and  combining 
substance  the  more  nearly  the  character- 
istics of  the  product  approach  those  of 
pure  mica,  given  above  under  Mica.  It  is 
often  combined  with  paper  and  cloth,  using 
a cement*  or  shellac  binder  and  is  made 
into  tape  and  other  forms  used  on  arma- 
ture coils,  etc.  Ground  mica  is  often  mixed 
with  asbestos  and  other  substances  and 
mace  Into  molded  compositions  In  a vanetv 
of  shapes,  such  as  tubes,  sheets,  and  other 
forms  with  metal  inserts. 

Manufacturers: 

American  Mica  Co.,  New*ton  Lower  Falls, 
Mass.  'Micabeston.” 

Chariand,  E.  W.,  Tilton,  N.  H. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 
Raw  mica  in  all  forms.  Uncut  or  cut 
sheet  mica  of  all  grades  including  do- 
mestic, North  Carolina,  India  or  Amber 
qualities  can  be  furnished  in  assorted 
sizes.  Micabond  tubing,  a composition 
of  built  up  mica  made  to  any  require- 
ments In  round,  square,  oval,  hexagonal 
and  other  special  shaped  sizes,  special 
heat  proof  tubes  for  spark  plugs,  gas 
engines,  etc.,  specially  treated  tubes 
and  bushings  for  equipment,  immersed 
in  oil.  For  other  Chicago  Mica  Co. 
products  see  display  advertisement  on 
page  1320. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland.  Ohio. 

DOWNEY  CO.,  GILBERT  H..  7 S.  17th 
St.,  Philadelphia,  Pa. 

Fillion,  Inc.,  S.  O.,  68  Murray  St..  New 
York,  N.  Y. 

Globe  Chemical  Co.,  727  Ridgeway  Ave.. 
Cincinnati,  Ohio. 

INTERNATIONAL  MICA  CO.,  37th  & 
Brandywine  Sts.,  Philadelphia.  Pa. 
“I^ico.” 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Meirowsky  Bros.,  11  McPherson  PI.,  Jer- 
sey City,  N.  J.  “Royal.” 

Mica  & Micanite  Supplies  Corp.,  1465 
Broadway,  New  York,  N.  Y. 

Mica  Insulator  Co.,  68  Church  St.,  New* 
York.  N.  Y.  “Micanite  “ 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesev  St.. 

New*  York.  N.  Y.  “Mica-Rite.” 

NEW  ENGLAND  MICA  CO..  Waltham 
54,  Mass.  “Peerless.”  (See  display 
adv.  page  1320.) 

New  York  Mica  & Mfg.  Co.,  Auburn. 
N.  Y. 

Phonograph  Appliance  Co..  The,  174 
Wooster  St.,  New  York.  N.  Y. 

Preston  Mica  Co..  Robert  K..  804  Monad- 
nock  Block,  Chicago,  111.  “Prestonlte.” 
Schoonmaker  Co..  A.  O..  88  Park  PI.,  New 
York,  N.  Y.  “Aosco.” 

Tar  Heel  Mica  Co..  Th®.  Plu*ntree.  N.  C. 
WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterburv,  Conn.  (See  dis- 
plav adv.  page  1328.) 

■WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  displav 
adv.  pages  1395-1402.) 

MICA,  COMPRESSED,  CUT,  PLATE, 
RINGS,  SHEET  AND  TUBING.— Mica  in 
the  natural  state  does  not  exist  in  large 
sheets.  To  make  up  the  mica  plate  the 
raw  mica  is  split  into  fine  layers  and  the 
small  pieces  built  up  by  overlapping  Into 
the  larger  sheets.  The  usual  process  of 
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York.*1  N. ^Y?'  •^Mica6nlt^”UrCh  St"  New 
Can  Insulator  Co..  Vlctorlaville.  Que., 

g?>Th*-  135  ^nson  St.. 

“New'twk"^"?-  CO"  18  Ve8ey  St.. 

N5L^  Ma^LA.pDeerA,,eIssA  C?s'  W?.,thfm 
adv.  page  1320  ) *See  display 

PS°tr:0&Y^rPkP,,aNnteTCO  - 174  W°°St- 
Schoonmaker  Co.'.aA.  a!  gg  Park  P,..  New 

X?„r  Heel  Mica  Co.,  The,  Phi ro tree  N C 
' Perklna  »«£ 
WRESTING  HOUSE  ELECTRIC  a tut™ 
CO.,  East  Pittsburgh  Pa  rsefdUr.T0 
adv.  pages  1395-1402.)  ' S*  P y 

tel'^aihFmSl!a.'~See  Pu8ea-  teIePhone  and 

;r,:r: as  charc°ai  - b~y 

Rfii?vUfeJMlca  Co.,  Biltmore,  N c 
Edward,  Newdaie,  N C 
Charland,  E.  W.,  Tilton  N ir 
CHICAGO  MICA  CO.  11-21  Water  St 
Valparais0,  ind.  (See  display  adv  pfge 

Consumers  Rubber  Co.,  The  13ft?  nn 
En^ul  S£i  Cleveland.  Ohio  ' 1302  °n 
r??glii!h  3iica  Co  - Spruce  Pine  N r 
GranUe  State  Mica  CPo..  Eiit  c'ambrhlge. 

Hd^hll’  Pa."er  & aoodw,n  Co.,  Phlla- 

JSS*  new 

Jff.  N™  tS.W“ 

rw  Heel  Mica  Co..  The.  Plumtree.  N.  c. 
YM'CA  INSULATOR  CO.— New  York  N 
Pre»ldtnt1/aLewlsr  W Klnv^'"?  Tutorials.' 
8*L^a®dwa"J  C-  Wood:'  freSureneGeorg^ 
tary-  Maln  office.  68  Church  St..  Naw 


tcl£W^n’ ' ^aI*a7a^a’'er*°°"*'>auh[PingVma’ 

moldecf  mica.^ULATORS*  ®ee  Insulators, 

Brooklyn*^ *n"’  Y°’'  iifHE’7~135  Johnsoa  St., 
wash e ra? * b ush i ngs,  ^nu^urer  of  mica 

Mica  fLRA^fSES’~See  Prosses*  mica. 
MICA,  RAW,  UNCUT  AND  put 

Po^dnof  SmV1  blocks  which  Uare 

thkduu^ss.  maaye  ^Tdea8  aa 

[feg  ™(Ja  a"d  "jay  contain  some  ^mpurl- 

Sj"hf  «S*R?j ?48ur°iftlems1CaMaircea 

« ’s^asss  'snsa-sfi 
SttS  S>SnsSK:  K 

o”r  sbhOC!;  % “ °omanoUrfac^UrinrtSoep,.^er 
or  sheets  of  any  desired  thickness 

Manufacturers: 

AMeassCan  M‘Ca  C°'  Newt0n  Lower  Palls, 

C- 

CHICAGO  MICA  CO.,  ’ll-'21H'water  St 
1320P?ralS°‘  Ind'  tSte  dl«P‘ay  adv.  pfge 

COsntSUClevelandbOhh,°''  Th6'  1302  °ntar,° 
^Row^New*  Yofk^^N^  Y.°  ‘ ^ 63  Park 
^York,  N.C"y.S'  °"  88  BIurray  St..  New 

HBS4tonSMasftd''  J°8eph*  80  North  St.. 
INTERNATIONAL  MICA,  CO  37th  a 
Bi^ndywlne  Sts..  ^lad^'h.rV* 

Lto*nt  Mas’s08,  C°''  79  Sudbury  St..  Bos- 

■»  *»—  «- 

NCeweYfrkndNM4S-  C°''  18  Ve8ey  St'. 

“New6llYo&rkCON.  Y.^^unsell^”' r<=h  8t- 
N?4W  m NGLA^iP  M!CA  CO..  Waltham 

idv.^|Se,32^erleS8"  (See  dlap'ay 
PnforBYociCC°htca^er;„K-  8M  Monad- 

Nfw'YS?kf  NhYlaC  C°  - 81  Water  St.. 

S Yor0kmNk  YC°‘-'AtooV3S  P,*rk  P1-  New 
M’CA  CO.,  P.  o.  Box  N.  Owego 

oP?,7iJrdi  ’ Ar*e"tlna.  Brazil,  Africa 
Suitable  for  various  electrical  renuirp 

^»rcMLM"  *•*£?  B-kC: 

aSS^'Ss5  hmFbFkf! was 

a^F^tSS^^  SlnZ  They 
-icaU  p'ate  a"dmparoduacCetnr  mor^^mffo^ 
product  than  can  be  done  byTand.’ 

Manufacturers: 

Benninghofen  & Sons.  C.,  Hamilton  Ohio 
Ransom  & Randolph  Co.,  The  518  JeiTer 
son  Ave.,  Toledo,  Ohio.  5 JelTer- 

telephone  protector 

Mica  is  very  largely  used  in  maklmr 

Into"  sheet ’^orm8  and*  f®  aeneraIly  built  up 
fn».w,tfK  e5t  ,form  some  purposes  is 

vlrv  J?ed  n rectan^>lar  strips  having  a 
«e!Z  filie  ^00ve  lengthwise  of  the  striD^ 
a very  fine  fuse  wire  is  then  placed  in  thp 

end°V  Other  Sth'ltfbRlhet^rmIfnal?  plared  at 
in  ♦h,«iirher  sheets  of  mica,  with  holes 
" ‘bcm.  are  used  between  carbon  blocks 

preventr<the  sl,ven  distance  and  to 

dust.  1 tb  openi"Y  frot"  Ailing  up  with 

Manufacturers: 

Charland,  E.  W. , Tilton  N w 
Cv’T9AGGi  CO.,  ii-21  Water  St 

^32oTra  S°'  Ind'  (See  l,!?P,av  adv.  page 

pstk.  'c!i5SSi.<ni:  9?.°c^  Van  Bure” 
"5SS,  jJ°  y S-  ° . fif  Murray  St.,  New 
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INTERNATIONAL  MICA  CO  37th  A 
"Im"co^-ine  Sts-  Philadelphia^”1  P* 

P Woostef’st.^New8  York.^N.'  Y.The'  ”4 

& ci,  Mt8\SH“r?^  A nRmMosle? 

KlFEF°u?a^-"d'eh"a^  American 
Mica  Co..  Newton  Lower  Falls,  Mms. 

£a^BPeHa^ad^SSectuf%dm^  fa 

para  I so°  I^?8  C°  ’ n'^  Water's,?  v’al! 

,oMICANITE. — Trade  name  for  mica  insu. 

Ins\?litTratCnalSfi^  n°hUfa^U  oed  by  the  Mlca 
insulator  Co.,  68  Church  St.,  New  York, 

— Trade  name  for  mica  plate 
paper  pressboard,  cloth,  tape  and  ffi 
manufacture  by  the  Mitchell-Rand  MfgS 
Co.,  18  Vesey  St.,  New  York,  N.  Y. 

Ml  CARTA. — See  Bakelite-micarta. 
rnM,Cu,GLAN  ELECTRIC  SPECIALTY 
Mffhtn?iUsk€gon'A  Mich-  Manufacturer  of 
Stn  Ko<JIre  4 eS‘  ^ Business  established 
* . ’ , President,  F . S.  Chapman;  secretary 
f/easurer,  V.  A.  Chapman.  Main  of- 

Wpil«^R5ufg°iVii  MIctl-  Branch  office.  1226 
\>  ells  Bldg.,  Milwaukee,  Wis. 

PHOWcIGiN-rJr4PJPENDENT  TELE. 
£HONE  & TRAFFIC  ASSOCIATION 

President,  C.  E.  Tarte,  Grand  Rapids 

ids?  Mich^6^’  R*  A*  Viv,an'  Grand 

MiCHIGAN  LUBRICATOR  CO. 3643 

Se^ibIoea4,St  ' Detrolt,  Mich.  Manufacturer 
of  oil  and  grease  cups,  oiling  devices  etc 
Business  established  1883.  President  A L 
McMeans;  1st  vice-president.  John  B.  Cor- 
liss,  2nd  vice-president.  Robert  Davidson- 
secretary,  Frederick  N.  Stocking-  treas- 
'•rer.  Robert  Lindsay.  irea»“ 

f14,?oH,S^Njy!PTOR  SPECIALTIES  CO. 

44-50  Mt.  Elliott  Ave..  Detroit  Mich 
Manufacturer  of  automobile  specialties 
^ tal  s tarn  pi  ngs,  screw  machine  products’ 
etc.  Charles  W.  Beck,  president 
MICHIGAN  SECTION,  N.  E.  L.  A^-Sec- 
MI*ch*y’  Herbert  Silvester,  Ann  Arbor. 

\n^hCH,SAN  r STAMPING  CO. — Detroit, 
Pr^MonfMarnKfaciilr^_  of  conduit  boxes. 
President,  John  H.  FYench;  vice-president 

wa1?^  S’  nPop.e;  sec**etary  and  treasurer.’ 
A^^Hoffmam’  manager  <E1ectricaI  Dept.) 

MICHIGAN  WASHING  MACHINE  CO. 

<7^Uak€f?n’  Mict,  Manufacturer  of  elec- 
H machines.  President,  Charles 

n.  Kimball;  secretary,  George  Thorton- 
treasurer,  C.  B.  W.  Cunningham;  generai 

r*jaReidinge°rSe  Thorton;  8ales  mfna g?r, 

MICRA — Trade  name  for  illuminating 
5JarfoPWi^e  manufactured  by  Gillinder  & 
Sons,  Inc.,  Tacony  St.,  Philadelphia,  Pa. 

MICROFARAD. — A much  used  unit  of 
U^Ce‘  ♦ ,s^  0ne-milllonth  of  a 

. stan?ard  unit  of  capacitance. 
i farad  not  much  used  because  it  is 
too  large.  The  capacitance  of  but  few  con- 
densers  exceeds  lOtSmicrofarads.  The  ab- 
breviation mf.  is  in  common  usage. 

i nr^  ^ * PONE -O-G RAP H»  — Trade  name 
lor  radio  phonograph  music  transmitter 
man ufactured  by^the  Modern  Radio  Equip- 
ment Lo.,  2/  S.  Broad  St..  Elizabeth,  N.  J. 
MICROMETER. — See  Gages,  micrometer. 
MICROPHONES. — Microphones  are  in- 
lo?  transmitting  sounds  or  for 
fifif>ir?g  ,fe.ebla  sounds.  They  operate 
prInc^Pie  that  the  transition  resist- 
2^frtbet?een  ,oose,y  Joined  electrical  con- 
ductors  decreases  as  they  are  pressed  to- 
?be  m?.Rt  common  microphones 

2LI!?icrophone,  cells’  as  thev  are  also  called, 
employ  granular  carbon  between  two  elec- 
trodes. One  electrode  is  connected  to  a 
sensitive  diaphragm  which  is  vibrated  by 
the  sound  waves.  A current  is  passed  be- 
tween the  electrodes,  which  varies  in  pro- 
portion to  the  pressure  variation  or  in  pro- 
portlon  to  the  sound  waves.  Microphones 
are  used  in  telephone  transmitters,  dictat- 
ing outfits,  detectors  of  various  sorts,  etc. 
Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Cnlcago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 
(hand) 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs.  Quincy, 

DI^oy^ph  Pr<>ducts  Corp.,  220  W.  42nd 
St.,  New  York,  N.  Y. 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
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Modern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modem.” 

RAWSON  ELECTRICAL  INSTRUMENT 
CO..  4 Norfolk  St.,  Cambridge.  Mass. 

Stanley  & Patterson,  34  Hubert  St.. 
New  York.  N.  Y.  “DeVeau.” 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

MIDDLE  WEST  GEOGRAPHIC  DIVI- 
SION, N.  E.  L.  A. — President,  O.  H.  Si- 
monds,  Dubuque  Electric  Co..  Dubuque,  la. 
Secretary,  Rex  H.  Fowler,  510  Crocker 
Bldg.,  Des  Moines,  la. 

MIDGET. — Trade  name  for  electric  cigar 
lighter  manufactured  by  the  Duralectric 
Oorp.,  Mt.  Tabor  Bldg.,  Jamestown,  N.  Y. 

MIDGET. — Trade  name  for  motor-driven 
cloth  cutting  machines  manufactured  by 
the  Eastman  Machine  Co.,  Washington  & 
Good  ell  Sts.,  Buffalo,  N.  Y. 

MIDGET. — Trade  name  for  switchboard 
ammeters  and  voltmeters  manufactured  by 
the  Eldredge  Electric  Mfg.  Co.,  3 Post  Of- 
fice Sq..  Springfield,  Mass. 

MIDGET. — Trade  name  for  toy  transfor- 
mers manufactured  by  the  Jefferson  Elec- 
tric Mfg.  Co.,  426-430  S.  Green  St.,  Chicago, 
111. 

MIDGET. — Trade  name  for  electric  toy 
iron  manufactured  by  the  Northern  Elec- 
tric Co..  5”42  St.  Clair  St.,  Chicago,  111. 

MIDGET. — Trade  name  for  water-tube 
boilers  manufactured  by  the  Page  Boiler 
Co. , 815-819  Larrabee  St.,  Chicago,  111. 

MIDGET. — Trade  name  for  solderless 
connector  for  fixture  work  manufactured 
by  Alexander  B.  Simpson,  152  E.  53rd  St., 
New  York,  N.  Y. 

MIDGET. — Trade  name  for  lamp  lower- 
ing pulleys  manufactured  by  the  Westing- 
ho*se  Electric  & Mfg.  Co.,  East  Pittsburgh, 
Pa. 

MIDGET. — Trade  name  for  electric  cloth 
cutting  machine  manufactured  bv  the  Wolf 
Electrical  Promoting  Co.,  810  Main  St.,  Cin- 
cinnati, Ohio. 

MIDLAND. — Trade  name  for  electric 
cigar  lighters  manufactured  by  the  Daven- 
port Mfg.  Co.,  Davenport,  Iowa. 

MIDLAND  WOOD  TURNING  CO — 2035 
W.  Harrison  St.,  Chicago,  111.  Manufac- 
turer of  floor  lamps.  Proprietor,  S.  Gold. 

MIDNIGHT  SUN. — Trade  name  for  flood- 
lignt  projectors  manufactured  by  the  Uni- 
versal Electric  Stage  Lighting  Co.,  240  W. 
50th  St.,  New  York,  N.  Y. 

MIDWAY. — Trade  name  for  electric  forge 
blowers  manufactured  by  the  Champion 
Elower  & Forge  Co.,  Lancaster,  Pa. 

MIDWEST  ENGINE  CO.— Indianapolis, 
Ind.  Manufacturer  of  motor  and  steam- 
uriven  pumps  and  steam  turbines.  Busi- 
ness established  1871.  President,  John  G. 
Wood;  vice-president,  F.  L.  Atwood;  sec- 
retary and  treasurer.  H.  W.  Griffith;  sales 
manager,  Lon  R.  Smith.  Factories,  Indian- 
apolis, Ind.,  Anderson,  Ind.  Branch  offices, 
Birmingham,  Ala.;  Baltimore,  Md.;  Boston, 
Mass.;  Cleveland,  Ohio;  Denver.  Colo.;  El 
Paso,  Tex.;  Houston,  Tex.;  Kansas  City, 
Mo.;  Los  Angeles,  Cal.;  Little  Rock.  Ark.; 
New  Orleans.  La  ; Philadelphia,  Pa.;  Pitts- 
burgh, Pa.;  San  Francisco,  Cal.;  Salt  Lake 
City,  Utah;  St.  Louis,  Mo.;  St.  Paul.  Minn.; 
Seattle,  Wash.;  Tulsa. *kla.;  Medicine  Hat. 
Alta.,  Can.;  Ill  Broadway,  New  York,  N.  Y. 

MIDWEST  MFG.  CO.— 117  N.  Wells  St., 
Chicago,  111.  Manufacturer  of  wire  draw- 
ing, pipe  threading  and  other  dies.  Presi- 
dent. John  A.  King;  secretary,  John  C. 
Gollinet;  treasurer,  Anton  Pecha. 

MIDWEST- WAIT.  — Trade  name  for 
steam  turbines  manufactured  by  the  Mid- 
west Engine  Co.,  Indianapolis,  Ind. 

MIEHLE. — Trade  name  for  motor-driven 
printing  presses  manufactured  by  the 
Miehle  Printing  Press  & Mfg.  Co.,  14th  & 
Robey  Sts.,  Chicago,  111. 

MIEHLE  PRINTING  PRESS  & MFG. 
CO. — 14th  & Robey  Sts.,  Chicago,  111.  Manu- 
facturer of  motor-driven  printing  presses. 

MIGRATION  OF  IONS.— The  traveling 
of  assumed  ions  in  a solution  towards  the 
electrodes,  thus  carrying  through  the  elec- 
trolyte the  applied  electrolvzing  current.  It 
in  also  an  attempted  explanation  of  how 
the  ions  get  from  the  body  of  the  electro- 
lyte to  the  two  electrodes,  and  thus  pro- 
vide a continuous  supply  of  ions  to  be  lib- 
erated at  the  electrodes.  The  explanation 
assumes  the  flow  or  migration  to  antici- 
pate their  liberation  at  the  electrodes,  and 
In  fact  to  be  the  prime  mechanism  of  the 
conduction  of  current  through  the  electro- 
lyte. The  more  modern  explanation  is  that 
the  electrolyte  conducts  in  the  same  way 
as  a metallic  conductor,  that  it  is  not  de- 
pendent on  any  movement  of  the  ions,  that 
electrolysis  takes  place  at  the  electrodes, 


and  that  the  chemical  changes  there  pro- 
duced cause  the  diffusion  of  abnormal 
chemical  compounds  away  from  the  elec- 
trodes into  the  body  of  the  electrolyte,  thus 
virtually  explaining  the  appearance  of  the 
ions  at  the  electrodes  as  a result  of  the 
passage  of  the  current  and  not  its  prede- 
termining condition  or  cause. 

MIKESELL  BROS.  CO.— 156  N.  LaSalle 
St.,  Chicago,  111.  Manufacturers  of  mica, 
vulcanized  fiber,  packing  and  asbestos  prod- 
ucts. President.  H.  S.  Mikesell;  vice-presi- 
dent, D.  B.  Mikesell;  secretary  and  treas- 
urer, F.  S.  Mathews;  general  sales  man- 
ager, Nlel  Mikesell.  Factory,  Wabash,  Ind. 

MIL. — One-thousandth  part  of  an  inch. 
The  diameters  of  wires  are  often  given  in 
mils.  Also  see  Circular  mil. 

MIL-FOOT. — A unit  of  cylindrical  volume 
much  used  for  wires.  It  is  a cylinder  one 
mil  in  diameter  and  erne  foot  long.  The 
mil-foot  is  used  as  a unit  wire,  especially 
w-hen  giving  resistivity  in  English  units. 

MILADY’S. — Trade  name  for  electric  iron 
manufactured  by  the  Security  Electric  Mfg. 
Co.,  1463  W.  Ohio  St.,  Chicago,  111. 

MILAMMETER  OR  M I LLI AM M ETER.— 
See  Ammeters,  milli,  or  milammeters. 

MILBRAD. — Trade  name  for  traveling 
step  ladders  manufactured  by  the  John 
Calander  Mfg.  Co.,  629-33  Jackson  St.,  St. 
Paul,  Minn. 

MILBURN  CO.,  THE  ALEXANDER. — 

Baltimore,  Md.  Manufacturer  of  electric 
industrial  floodlights  and  oxyacetylene 
welding  and  cutting  apparatus.  Business 
established  1907.  President,  A.  F.  Jen- 
kins; vice-president,  Aaron  Brylawskl;  sec- 
retary and  treasurer,  A.  W.  Carr.  Main  of- 
fice and  factory,  1420-28  W.  Baltimore  St.. 
Baltimore.  Md.  Branch  offices,  51  E.  42nd 
St..  New  York.  N.  Y.;  Bourse  Bldg.,  Phila- 
delphia, Pa.:  202  Martin  Bldg.,  Pittsburgh. 
Pa.;  1012  Kimball  Bldg.,  Chicago,  111.;  268 
Market  St.,  San  Francisco,  Cal. 

MILBURN  WAGON  CO.,  THE.— 3134 

Monroe  St..  Toledo.  Ohio.  Manufacturer  of 
electric  pleasure  and  commercial  vehicles 
Business  established  1834.  President,  H. 
W.  Suydam;  vice-president,  Otto  Marx; 
secretary,  F.  D.  Suydam,  Jr.;  treasurer,  F. 
H.  Dodge;  sales  manager,  R.  S.  Woodhull. 
Sales  representatives.  Automotive  Products 
Corp.,  Woolworth  Bldg.,  New'  York,  N.  Y.; 
Hartman  Pacific  Commercial  Co.,  80  Wall 
St.,  New  York.  N.  Y. 

MILE-OHM. — This  is  such  a weight  of 
wire  Just  one  mile  long  whose  resistance 
is  one  ohm.  It  is  a means  of  stating  the 
conductivity  or  resistance  of  a material. 
This  term  is  used  mostly  in  connection 
with  telephone  and  telegraph  line  wire. 
The  poorer  the  conductor  the  greater  the 
weight  of  a mile-ohm. 

MILES,  FRANKLIN  S.— 205  .Quarry  St.. 
Philadelphia,  Pa.  Manufacturer  of  screw 
machine  products.  Business  established 
1860. 

MILK  WARMERS.— See  Warmers,  milk 
(two  types). 

MILKING  MACHINES,  ELECTRIC.— 

Th^so  milking  machines  are  used  on  farms 
having  fair-sized  herds  of  cows  and  in 
dairies  where  their  use  for  the  large  num- 
uer  of  cows  to  be  milked  results  in  a ma- 
terial saving  in  time  and  labor.  The  ma- 
chines imitate  mechanically  the  natural 
sucking  action  of  a calf..  The  machine  op- 
ei-ates  on  the  suction  principle  and  em- 
ploys a motor-driven  pulsating  suction 
pump  which  draws  the  milk  through  flex- 
ible tubing  into  a receptacle.  These  ma- 
chines make  a much  more  sanitary  dairy 
than  when  the  milking  is  d<?ne  by  hand. 

Manufacturers: 

Burrell  & Co.,  Inc.,  D.  H.,  Little  Falls, 
N.  Y.  “B.  L.  K.“ 

Hinman  Milking  Machine  Co.,  Oneida. 
N.  Y. 

Perfection  Mfg.  Co.,  2125  E.  Hennepin 
Ave„  Minneapolis,  Minn.  “Perfection.” 

Sharpies  Milker  Co.,  West  Chester.  Pa. 

Success  Milking  Machine  Co.,  1033  Win- 
nebago St.,  Milwaukee,  Wis.  “Suc- 
cess.” 

MILLBOARD. — An  asbestos  insulating 
board  used  in  electrical  construction  and 
in  the  manufacture  of  electrical  equipment. 
Tt  is  made  in  thin  to  thick  sheets  ranging 
in  thickness  from  1/32  to  Vz  inch. 

Manufacturers: 

Johns-Manville,  Inc..  Madison  Ave.  & 
41st  St..  New  York.  N.  Y. 

Union  Paper  & Twine  Co..  1°5  St.  Clair 
Ave.,  N.  W.,  Cleveland,  Ohio. 

MILLER. — Trade  name  for  lighting  fix- 
tures and  portable  electric  lamps  manufac- 
tured by  Edward  Miller  & Co.,  99  Center 
St..  Meriden,  Conn. 
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MILLER. — Trade  name  for  electrically 
heated  sealing  machine  manufactured  by 
the  Miller  Mfg.  Co.,  1008  S.  West  St.,  Kala- 
mazoo, Mich. 

MILLER  & CO.,  E D W A R D. — Meriden, 
Conn.  Manufacturers  of  lighting  fixtures 
and  portable  electric  lamps.  Business  es- 
tablished 1844.  President,  Edward  Miller; 
vice-president  and  general  manager,  I.  B. 
Miller;  secretary,  L.  E.  Frost;  treasurer, 
William  Kinghorn;  sales  manager,  Michael 
Schwarz.  Main  office  and  factory.  99  Cen- 
er  St.,  Meriden,  Conn.  Branch  offices,  68- 
70  Park  Pi.,  New  York,  N.  Y.;  125  Pearl 
St.,  Boston,  Mass.;  San  Francisco,  Cal. 

MILLER  & CO.,  J.  E.— 136  W.  Lake  St.. 
Chicago,  111.  Manufacturer  of  glass  cutters. 
President,  J.  E.  Miller;  secretary  and 
treasurer,  G.  H.  Dell. 

MILLER  & JOHNSON  AUTO  ELEC- 
TRIC CO.— 1406  W.  Pico  St.,  Los  Angeles. 
Cal.  Manufacturer  of  ignition  coils.  Presi- 
dtnt,  S.  G.  Miller;  treasurer  and  general 
manager.  O.  M.  Johnson. 

MILLER  & PARDEE,  INC.  — 625  W. 
Jackson  Blvd.,  Chicago.  111.  Manufacturer 
>f  switchboards,  panels,  generators,  screw 
machine  products.  Business  established 
1018.  President  and  general  manager.  Har- 
vey S.  Pardee;  vice-president,  secretary 
ind  treasurer,  Charles  A.  Pardee. 

MILLER  ANCHOR  CO.— 20  Monroe  St., 
Norwalk,  Ohio.  Manufacturer  of  guy  an- 
•liors  and  pole  augers.  Business  estab- 
lished 1903.  President  and  general  man- 
ager, G.  H.  Miller;  vice-president  and 
treasurer,  B.  D.  Miller;  secretary,  L.  W. 
Miller. 

Ml LLER-ANDERSON. — Trade  name  for 
electric  vuleanlzers,  grinders,  air  compres- 
sors and  wire  wrapping  machines  manufac- 
tured by  Charles  E.-  Miller,  Anderson,  Ind. 

MILLER,  CHARLES  E.— Anderson,  Ind. 
Manufacturer  of  electric  vuleanlzers, 
grinders,  air  compressors  and  wire  wrap- 
ping machines. 

MILLER  CO.,  BERTRAND  F.— High  & 

^anal  Sts.,  Trenton,  N.  J.  Manufacturer 
>f  transformers.  Business  established  1914. 
President,  treasurer  and  general  manager, 
Bertrand  F.  Miller:  vice-president,  N.  F. 
Hough;  secretary,  C.  M.  Miller.  Exclusive 
distributor.  Be  ts  & Betts  Corp.,  511  W. 
42nd  Sc.,  New  York,  N.  Y. 

MILLER  HI-SPE  ED.- Trade  name  for 
ignition  coils  manufactured  by  the  Miller 
6r  Johnson  Auto  Electric  Co.,  1406  W.  Pico 
St.,  Los  Angeles,  Cal. 

MILLER  LUMBER  CO.,  J.  W.— 512  Lum- 
ber Exchange,  Minneapolis,  Minn.  Pro- 
ducer of  cedar  poles. 

MILLER  MFG.  CO.— 1008  S.  West  St., 
Kalamazoo.  Mich.  Manufacturer  of  elec- 
trically heated  sealing  machines.  W.  E. 
Miller,  manager. 

MILLER  MFG.  CO.— Meyersdale.  Pa. 
Manufacturer  of  electric  washing  ma- 
chines. President,  William  H.  Habel;  vice- 
president  and  manager,  F.  S.  Crawford; 
secretary,  J.  N.  Lint;  treasurer,  R.  H. 
Phllson. 

MILLER  SAW-TRIMMER  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  adjustable 
lighting  fixtures.  President.  F.  F.  Nicola: 
vice-president,  P.  C.  Dunlevy;  2nd  vice- 
president,  W.  H.  Smith.  Main  offloe  and 
factory,  Penn  & Water  Sts.,  Pittsburgh, 
Pa.  Branch  offices,  191  High  St.,  Boston. 
Mass.;  60  Beekman  St.,  New  York,  N.  Y.: 
65  Walton  St.,  Atlanta,  Ga.;  141-143  N.  12th 
St..  Philadelphia.  Pa.:  524  S.  Clark  St.,  Chi- 
cago, 111.;  216  Browser  St..  Dallas,  Tex.; 
145  2nd  St.,  San  Francisco,  Cal. 

MILLERS'  CODE— The  electrical  regula- 
tions of  the  Millers’  Mutual  Fire  Insurance 
Companies  apply  to  flour  mills  and  grain 
elevators,  and  are  issued  by  the  Mutual 
Fire  Prevention  Bureau.  Oxford,  Mich. 
They  are  largely  an  Independent  set  of 
rules,  although  a number  of  rules  have 
been  taken  from  the  National  Electrical 
Code.  The  rules  are  issued  In  loose-leaf 
form,  with  explanatory  matter  and  illus- 
trations, and  are  revised  through  the  Is- 
sue, at  irregular  periods,  of  supplementary 
sheets.  The  rules  are  divided  into  five  flec- 
tions. The  first  section  covers  wiring,  fuses, 
switches,  and  switchboards;  the  second, 
lighting  systems:  the  third,  power  systems; 
fhe  fourth,  bleaching  apparatus;  and  the 
fifth,  signaling  systems.  There  are  supple- 
mentary sheets  on  lightning-rod  protec- 
tion. definitions  and  formulas. 

MILLERS  FALLS  CO.— Millers  Falls, 
Mass.  Manufacturer  of  electricians*  tools. 
Business  established  1843.  President.  King- 
man  Brewster;  vice-presidents,  Philip  Rog- 
ers and  John  M.  Smead;  secretary  and 
treasurer,  George  W.  Nlms;  sales  manager. 
George  V.  Hatch.  Main  office.  Millers  Falls, 
Mass.  Factories,  Millers  Falls,  Mass.; 
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Brattleboro,  Vt.  Branch  office  and  ware- 
house, 28  Warren  St.,  New  York,  N.  Y. 

MILLI. — A prefix  designating  one-thou- 
sandth; as  millivolt,  meaning  0.001  volt; 
milliampere,  millimeter,  milligram,  etc. 
Also  used  with  electrical  instruments  as 
the  millivoltmeter,  which  is  a sensitive  in- 
strument actually  indicating  in  thousandths 
of  a volt;  also  milliameter.  although  this  is 
often  contracted  to  milammeter. 

MILL  I LAM  BERT, — A commonly  used 
unit  'of  surface  brightness,  equivalent  to 
the  brightness  of  a perfectly  diffusing  sur- 
face having  a reflection  coefficient  of  one 
and  illuminated  by  one  milliphot.  It  equals 

O. 001  lambert  or  0.929  lumen  emitted  per 
square  foot. 

MILLIMETER. — One  thousandth  part  of 
a meter,  the  unit  of  length  in  the  snetric 
system.  Abbreviated  mm.;  1 mm. =0.03937 
inch. 

MILLIPHOT, — A unit  of  illumination 
equal  to  one  millilumen  incident  per  square 
centimeter.  It  equals  0.001  phot  or  0.929 
foot -candle.  / 

MILLIVOLTMETER.  — See  Voltmeters, 
milli. 

MILLS  & BROTHER,  THOMAS.— 1301- 
1311  N.  8th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  motor-driven  ice  cream  freez- 
ers, orange  and  lemon  reamers  and  other 
confectioners’  machinery.  President,  George 
M.  Mills;  vice-president,  G.  Thomas  Mills; 
secretary.  H.  C.  Elliott;  treasurer,  C.  W. 
Ha  How  ell. 

MILLS,  COFFEE  , — See  Grinders,  elec- 
tric, coffee. 

MILLS  NOVELTY  CO.— 221  S.  Green  St., 
Chicago,  111.  Manufacturer  of  electrically 
operated  violins  and  pianos.  President  and 
treasurer,  H.  S.  Mills;  secretary,  C.  Z. 
Mills. 

MILO-BAR  BELL  CO.,  THE.— 301  Dia- 
mond St.,  Philadelphia,  Pa.  Manufacturer 
of  medical  batteries.  Business  established 
1903.  Sales  representative,  H.  C.  Owens, 
215  Main  St.,  Pueblo,  Colo. 

MILVAY. — Trade  name  for  ammeters  and 
voltmeters  manufactured  by  the  Chicago 
Apparatus  Co.,  701  W.  Washington  Blvd., 
Chicago,  111. 

MILWAUKEE. — Trade  name  for  Ignition 
timers  manufactured  by  the  Milwaukee 
Auto  Engine  & Supply  Co.,  Milwaukee, 
Wis. 

MILWAUKEE. — Trade  name  for  electric 
cranes  and  hoists  manufactured  by  the  Mil- 
waukee Electric  Crane  & Mfg.  Co.,  Mil- 
waukkee,  Wis. 

MILWAUKEE  AUTO  ENGINE  A SUP- 
PLY CO. — Milwaukee.  Wis.  Manufacturer 
of  ignition  timers.  President,  B.  D.  Zim- 
merman; secretary  and  treasurer,  F.  C. 
Meinhardt. 

MILWAUKEE  AUTO  SPECIALTY  MFG. 
CO.,  INC. — 711  Chestnut  St.,  Milwaukee, 
Wis.  Manufacturer  of  storage  batteries, 
spark  plugs  and  other  automobile  special- 
ties. Business  established  1917.  President, 
William  J.  Schubert;  vice-president,  W.  K. 
Fleischer;  secretary,  treasurer  and  sales 
manager,  W.  J.  Raley. 

MILWAUKEE  BAG  CO.  — Milwaukee, 
Wis.  Manufacturer  of  mailing  bags.  Presi- 
dent, F.  P.  Mann;  secretary,  H.  F.  Hunter; 
treasurer,  C.  R.  Decker.  Main  office.  216 
S.  Water  St.,  Milwaukee,  Wis.  Branch  of- 
fices, Chicago,  111.;  Toledo,  Ohio;  Minneapo- 
lis, Minn. 

MILWAUKEE  DIE  CASTING  CO.— 297 
4th  St.,  Milwaukee,  Wis.  Manufacturer  of 
die  castings.  Business  established  1909. 
President  and  treasurer.  Fred  J.  Schroeder; 
vice-president.  Charles  H.  Ellis;  secretary 
and  general  manager.  Edward  S.  Molden- 
hauer. 

MILWAUKEE  ELECTRIC  CRANE  A 
MFG.  CO. — Milwaukee,  Wis.  Manufaeturei 
of  electric  cranes  and  hoists.  President. 
8.  H.  Bqnier;  secretary  and  treasurer,  M. 

P.  O’Brian;  general  manager,  Arthur 
Fritseh.  Main  office  and  factory.  Milwau- 
kee, Wis.  Branch  offices.  New  York,  N. 
Y. ; Chicago.  111.;  Pittsburgh,  Pa.:  Detroit. 
Mich.;  Seattle,  Wash.;  San  Francisco.  Cal.; 
SL  Louis,  Mo.;  Birmingham.  Ala. 
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MILWAUKEE  MFG.  CO. — 1316  Fond  du 
Lac  Ave.,  Milwaukee.  Wis.  Manufacturer 
of  electric  immersion  heaters.  Business 
established  1919.  President,  treasurer  and 
general  manager,  E.  W.  Strauss;  vice- 
president,  N.  F.  Strauss;  secretary,  L. 
Schneider;  sales  manager,  A.  J.  Wort. 

MIMEOGRAPH  MACHINES,  MOTOR- 
DRIVEN. — These  machines  are  used  for 
making  a number  of  copies  of  drawings, 
letters,  maps,  etc.,  which  are  made  from  a 
stencil  prepared  on  a typewriter  or  by 
hand  in  the  case  of  diagrams,  drawings 
and  maps.  The  motor-driven  machines 
generally  are  entirely  automatic,  being  self 
feeding  and  operating,  so  that  no  skilled 
help  is  necessary  to  produce  the  copies. 
They  are  used  in  large  business  houses  and 
industrial  plants  for  the  production  of  ad- 
vertising matters,  bulletins,  shop  direc- 
tions, etc.;  in  schools  and  colleges  for- 
making  up  class  notes,  copies  of  lectures, 
examination  question  sheets,  etc.;  in  ho- 
tels and  restaurants  for  copying  menu 
cards,  etc.,  and  for  similar  purposes  In 
other  establishments. 

Manufacturer: 

Dick  Co.,  A.  jB.,  736  W.  Jackson  Blvd., 
Chicago,  111.  "Edison-Dick.” 

MINCER. — Trade  name  for  socket  at- 
tachments manufactured  by  the  Elbee  Elec- 
tric Sales  Co.,  180  N.  Dearborn  St.,  Chi- 
cago, 111. 

MINE  A SMELTER  SUPPLY  CO..  THE. 

— Denver,  Colo.  Manufacturer  of  electric- 
ally operated  ore  concentrators.  Presi- 
dent. J.  H.  Fennessy;  vice-president,  A.  H. 
Seep;  secretary.  Eugene  Delmar:  treasurer, 
Clark  Grove;  general  manager.  W.  L.  Love- 
land. Main  office,  Denver,  Colo.  Branch 
oifices.  New  York.  N.  Y.;  Salt  Lake  City. 
Utah;  El  Paso.  Tex. 

MINE-A-PHONE.— Trade  name  for  mine 
telephones  manufactured  by  the  Strom- 
berg-Carlson  Telephone  Mfg.  Co.,  1050  Uni- 
versity Ave.,  Rochester.  N.  Y. 

MINE  FANS. — See  Fans,  mine  and 
heavy-duty  ventilating. 

MINE  HOISTS.— See  Hoists,  electric, 
mine. 

MINE  INSULATORS  AND  PIN&— See 

Insulators,  mine;  Pins,  insulator,  mine. 

MINE  PUMPS. — See  Pumps,  mine,  elec- 
tric. 

MINE  SIGNALING  SYSTEMS.— See  Sig- 
naling systems,  mine. 

MINE  TELEPHONES.— See  Telephones, 
mine. 

MINERAL  POINT  ZINC  CO.— 140  S. 

Dtarborn  St.,  Chicago,  111.  Manufacturer 
of  zinc  slabs.  President,  Thomas  D.  Jones; 
general  manager,  A.  D.  Terrill. 

MINERALLAC  ELECTRIC  CO.  — 1045 
Washington  Blvd.,  Chicago,  111.  Manufac- 
turer of  high-tension  insulating  com- 
pounds, conduit  fittings  and  time  switches. 
Business  established  1909.  President.  Louis 
A.  Ferguson;  vice-president,  P.  Junkers- 
feld;  secretary,  H.  E.  Wing;  treasurer  and 
general  manager,  A.  L.  Johnson.  Sales 
representatives,  S.  O.  S.  Electric  Sales  Co., 
2 Columbus  Circle.  New  York,  N.  Y.;  J.  T. 
Pearson,  1220  Dime  Savings  Bank  Bldg., 
Detroit.  Mich.;  A.  D.  Fishel  Co.,  Illuminat- 
ing Bldg.,  Cleveland.  Ohio;  White  & Con- 
verse, Metropolitan  Life  Bldg,  Minneapolis, 
Minn.;  A.  F.  Douglas,  Smith  Bldg.,  Seattle, 
Wash. 

MINERS’  LAMPS. — See  Lamps,  miners’ 
and  miners’  safety. 

MINIATURE  INCANDESCENT  LAMP 
CORP. — Newark,  N.  J.  Manufacturer  of 
miniature  incandescent  lamps.  Business  es- 
tablished 1917.  President  and  general  man- 
ager, Harvey  W.  Harper;  vice-president, 
L.  Hofheimer;  secretary,  L.  RIeben;  treas- 
urer, A.  J.  Llebmann.  Main  office,  95  8th 
Ave.,  Newark,  N.  J.  Branch  office,  275 
Grand  River  Ave.,  Detroit,  Mich. 

MINIATURE  LAMPS.— See  Lamps,  in- 
candescent, candelabra  and  miniature. 

MINIATURE  RECEPTACLES  AND 
SOCKETS. — See  Receptacles,  candelabra 
and  miniature;  Sockets,  candelabra  and 
miniature. 

MINI  ER  MFG.  CO.,  INC.— Minier,  111. 
Manufacturer  of  electric  washing  ma- 
chines. Business  established  1908.  Presi- 
dent. H.  V.  Schroeder;  vice-president.  Dan 
Otto;  secretary,  B.  F.  Quigg;  treasurer,  A. 
E.  Ewing;  general  manager,  C.  W.  Bird; 
sales  manager.  K.  W.  Wlckert. 

MINI  MAX.  — Trade  name  for  motor- 
driven  air  compressors  manufactured  by 
the  Pro-Mo-Tor  Fabricating  Corp.,  182  Lo- 
cust Ave.,  New  York,  N.  Y. 

MINIMAX  ELECTRIC  & MFG.  CO., 
LTD.,  THE.  — Maissonneuve,  Montreal, 
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Que.,  Can.  Manufacturer  of  storage  bat- 
teries. 

MINING  LOCOMOTIVES.— See  Locomo- 
tives, electric,  mining. 

MINING  MACHINES,  COAL.— See  Coal 
cutting  and  mining  machines,  electric. 

MINING  MACHINES,  MISCELLANE- 
OUS MOTOR-DRIVEN. — There  are  many 
applications  of  motors  to  mining  machin- 
ery, some  of  which  are  described  under 
pumps,  coal-cutting  machines,  locomotives, 
tans,  hoists,  drills,  etc.  In  addition  to  these 
uses  there  are  other  miscellaneous  appli- 
cations of  motors,  as  they  are  gradually  re- 
placing steam  and  compressed  air  for 
nearly  all  mining  and  ore-treating  opera- 
tions. In  cases  where  compressed  air  is 
still  used,  motor-driven  compressors  are 
applied  to  advantage.  For  operating  tip- 
ples, breakers,  crushers,  screens,  elevators, 
conveyors,  washers,  stamp  mills,  etc.,  mo- 
tors in  fairly  large  sizes  are  required. 
When  direct  current  is  available  com- 
pound-wound totally  enclosed  motors  are 
used.  When  alternating  current  only  is 
available,  three-phase  motors,  generally  of 
the  slip-ring  type,  are  used.  Occasionally 
squirrel-cage  motors  are  used  on  belt  con- 
veyors and  such  machinery  where  the 
starting  requirements  are  not  severe. 

Manufacturers: 

Box  Iron  Works  Co.,  "William  A.,  Blake 
& 33rd  Sts.,  Denver.  Colo. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Fort  Wayne  electric  rock 
drills  described  under  Drills,  electric, 
rock.  Also  special  mine  type  motors 
for  operating  tipple  and  breaker  ma- 
chinery, and  other  motors  for  driving 
mine  pumps  and  other  mine  machin- 
ery. as  well  as  suitable  control  equip- 
ment especially  adapted  for  mine  serv- 
ice. See  page  1212  for  general  in- 
formation on  qBE  service  to  coal  mines. 
— Adv. 

Goodman  Mfg.  Co.,  Halsted  St.  & 48th 
PI.,  Chicago,  111.  “Goodman.” 

■Wellman-Seaver-Morgan  Co..  The,  7000 
Central  Ave.,  Cleveland,  Ohio.  *‘W- 
S-M.” 

MINLARDO. — Trade  name  for  lubricat- 
ing oil  manufactured  by  the  American  Oil 
Corp..  172  S.  Water  St.,  Jackson,  Mich. 

MINNEAPOLIS. — Trade  name  for  heat 
regulator  manufactured  by  the  Minneapolis 
Heat  Regulator  Co.,  2747  4th  Ave.,  South, 
Minneapolis,  Minn. 

MINNEAPOLIS  ELECTRIC  & CON- 
STRUCTION CO.— 112  S.  7th  St..  Minneap- 
olis, Minn.  Manufacturer  of  wire  measur- 
ing reels. 

MINNEAPOLIS  HEAT  REGULATOR 

CO. — Minneapolis,  Minn.  Manufacturer  of 
heater  regulators,  thermostats  and  motors. 
Business  established  1885.  President  and 
general  manager.  Wr.  R.  Sweatt;  vice-presi- 
dent. H.  Wr.  Sweatt:  secretary  and  sales 
manager,  Wr.  H.  Wilson:  treasurer.  C.  B. 
Sweatt.  Main  office  and  factory,  2747  4th 
Ave.,  South.  Minneapolis.  Minn.  Branch 
office  carrying  stock.  231  Insurance  Ex- 
change Bldg..  Minneapolis.  Minn. 

MINNESOTA  CHANDELIER  C.O.— 369- 
371  Jackson  St..  St.  Paul,  Minn.  Manufac- 
turer of  chandeliers.  Business  established 
1907.  President  and  treasurer,  W.  A.  Hall: 
vice-president.  B.  F Pelton:  secretary,  M. 
G.  Hall.  Branch  office.  1816  Lyndale  Ave., 
Minneapolis,  Minn. 

MINNESOTA  ELECTRIC  CO. — 309  2nd 

Ave..  S.,  Minneapolis,  Minn.  Manufacturer 
of  mine  switches,  lightning  arresters,  bor- 
ing machines,  cable  lugs,  terminals  and 
connectors.  Business  established  1897.  W. 
J.  Chapman,  owner. 

MINNESOTA  ELECTRICAL  CONTRAC- 
TORS’ ASSOCIATION— Secretary.  G.  M. 
Jones,  112  S.  7th  St.,  Minneapolis,  Minn. 

MINNESOTA  INDEPENDENT  TELE- 
PHONE ASSOCIATION. — President.  H.  F. 
Lueders.  Norwood.  Minn.  Secretary,  E. 
C.  Kast,  Minneapolis,  Minn. 

MINNESOTA  STORAGE  BATTERY  CO. 
— 208-210  N.  4th  St.,  Minneapolis,  Minn. 
Manufacturer  of  storage  batteries,  battery 
charging  sets  and  electrical  Indicating  in- 
struments. Business  established  1918. 
President  and  sales  manager,  W.  E.  Lean; 
secretary,  J.  G.  Schaefer;  treasurer.  James 
J.  Dilley;  general  manager,  C.  E.  Scanlan. 

MIOWN. — Trade  name  for  belt  dressing 
manufactured  bv  the  Whitlock  Mfg.  Co., 
1506  W.  112th  St.,  Cleveland.  Ohio. 

MIRALUX. — Trade  name  for  commercial 
lighting  unit  manufactured  by  the  Wagner- 
Woodruff  Co.,  830  S.  Olive  St.,  Los  Angeles, 
Cal. 

MIRETE  METAL  CO.  OF  MASS.,  INC — 

225  Main  St.,  Springfield,  Mass.  Manufac- 
turer of  brass,  bronze  and  aluminum  sheets, 
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rods,  etc.  Business  established  1919.  Presi- 
dent, Thomas  W.  Burden;  vice-president, 
treasurer  and  general  manager,  George  C. 
Raymond,  Jr.;  secretary,  Henry  A.  Bry- 
ant; sales  manager,  N.  B.  O’Connor.  Branch 
office,  O.  C.  O.  Metal  Co.,  208  W.  66th  St., 
New  York,  N.  Y.  Sales  representative, 
Gerald  Hulett  Co.,  Dime  Bank  Bldg.,  De- 
troit, Mich. 


MIRROR- PARK  LITE  CORP.— 208  W. 

17th  St.,  New  York,  N.  Y.  Manufacturer  of 
electric  automobile  signals.  Business  es- 
tablished 1919.  President,  Ernest  W. 
Boyce;  vice-president,  Edward  A.  Jarvis; 
secretary  and  treasurer,  Frank  W.  Xiques. 
Sales  representative.  Shultis  Automotive 
Corp.,  161  W.  61st  St..  New  York,  N.  Y. 

MIRRORS,  SEARCHLIGHT.— Mirrors  of 
various  kinds  are  employed  as  reflectors 
behind  searchlights,  in  which  they  give 
* he  concentrated  beam  essential  to  a 
searchlight.  The  mirrors  are  sometimes  of 
Mas.-  >uid  sometimes  of  polished  metal, 
according  to  various  requirements.  The 
tu.umon  forms  are  the  parabolic  and  Man- 
gin.  Also  see  Searchlights. 

Manufacturers: 


Bausch  & Lomb  Optical  Co.,  Rochester, 
N.  Y. 

ELECTRIC  SERVICE  SUPPLIES  CO. 
1",fh  and  Cambria  Sts.,  Philadelphia, 
Pa. 

Mac^eth-Evans  Glass  Co.,  Chamber  ol 
Commerce  Bldg.,  Pittsburgh,  Pa. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago,  111. 
■•X-R*y”  mirrors,<  with  permanently 
brilliant  sliver  reflecting  surface.  All 
X-Ray  mirrors  have  a specially 
processed,  high-temperature  backing 
that  will  not  crack,  peel  or  blister. 
See  Projectors,  floodlight.  Also  adv. 
page  1405. — Adv. 

Standard  Plate  Glas^  Co.,  30  Sudbury 
St.,  Boston,  Mass.  ™ 

MIRRORS,  SHAVING  OR  TOILET, 
ELECTRICALLY  LIGHTED.— These  de- 
vices consist  of  a small  mirror  mounted 
on  a stand  to  which  is  attached  an  ad- 
justable bracket  holding  the  Incandescent 
lamp.  The  lamp  is  thereby  made  adjust- 
able to  give  light  from  the  various  angles 
desired  for  shaving.  These  mirors  are  used 
particularly  where  the  bathroom  lighting 
is  unsatisfactory  for  shaving  and  in  the 
bed  room  when  a better  light  is  desired 
for  dressing  the  hair,  etc.  For  the  latter 
purpose  boudoir  lamps  are  now  more  com- 
monly used. 

Manufacturers: 

Polly  Mfg.  Co.,  Milwaukee.  Wis. 

Shavelight  Corp.,  30  Church  St,  New 
York,  N.  Y. 

White  Steel  Sanitary  Furniture  Co., 
Grand  Rapids,  Mich. 

M.RROSCOPE  CO.,  THE.— Cleveland, 
Ohio.  Manufacturer  of  post  card  projectors. 
President,  W.  H.  Kelly;  secretary  and 
treasurer,  G.  W.  Furth.  Main  office  and 
factory.  Cleveland.  Ohio.  Branch  offices, 
San  Francisco,  Cal.;  Chicago,  111.;  New 
York,  N.  Y. 

MISS  SIMPLICITY. — Trade  name  for 
electric  washing  machines  manufactured 
by  W.  A.  Kribs  Co.,  Ltd.,  Hespeler,  Ont.. 
Can. 


MISSISSIPPI  ELECTRIC  ASSOCIATION. 

Affiliated  with  the  N.  E.  L.  A.  Secretary. 
E.  S.  Myers,  Vicksburg,  Miss. 


MISSOURI  ASSOCIATION  OF  PUBLIC 
UTILITIES. — President,  L.  P.  Andrews, 
Sedalia.  Mo.  Secretary-treasurer,  F D 
Beardslee,  315  N.  12th  St..  St.  Louis,  Mo. 


MISSOURI  ENGINE  CO.— 2806  N.  11th 
St.,  St.  Louis,  Mo.  Manufacturer  of  oil  en- 
gines. Business  established  1913.  Presi- 
dent. A.  S.  Winkelmeyer:  vice-president. 
H.  H.  Lippert;  secretary.  H.  Bain. 


MISSOURI  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS.— Secretary.  W.  L.  Hutchinson, 
Kansas  City  Electric  Construction  Co., 
Kansas  City,  Mo. 


MISSOURI  TELEPHONE  ASSOCIA- 
TION.— President,  Houck  McHenrv.  Jeffer- 
son City,  Mo.  Secretary,  C.  D.  Long,  Jef- 
ferson City,  Mo. 


MR.  PUNCH. — Trade  name  for  automa- 
tic drills  manufactured  by  the  Goodell- 
Pratt  Co.,  Greenfield,  Mass. 

MITCHELL. — Trade  name  for  electric 
vibrating  screens,  manufactured  by  the 
Stimpson  Equipment  Co.,  Felt  Bldg.,  Salt 
Lake  City,  Utah. 

MITCHELL  MOULDING  CO.— 15th  St. 
and  Circle  Ave.,  Forest  Park.  111.  Manu- 
facturer of  weod  moulding.  Business  es- 
tablished 189S.  President  and  treasurer, 
O.  K.  Mitchell;  vice-president,  E.  G.  Mit- 


chell; secretary,  M.  E.  Mitchell;  general 
manager,  A.  W.  Mitchell. 

MITCHELL-RAND  MFG.  CO^-18  Vesey 
St.,  New  York,  N.  Y.  Manufacturer  of  in- 
sulating materials.  Business  established 
1885.  President,  L.  F.  Rand;  vice-presi- 
dent and  general  manager,  W.  E.  G. 
Mitchell;  secretary,  C.  L.  Rand;  treasurer, 
J.  H.  Lecour. 

MITCHELL  VANCE  CO.,  INC.— 603-511 
W.  24th  St.,  New  York,  N.  Y.  Manufac- 
turer of  lighting  fixtures.  Business  es- 
tablished 1854. 

MITENIUS  SIGN  CO.,  E.— 8 Steeple  St.. 
Providence,  R.  1.  Manufacturer  of  special 
electric  signs.  E.  Mitenius,  proprietor. 

MIXERS,  CAKE  AND  DOUGH.— These 
cake  mixers  are  motor-driven  machines 
that  mix  by  revolving  a whip  through  the 
-ingredients  which  are  placed  within  a bowl 
on  the  machine.  The  whips  are  made  of 
wire,  in  globe  and  flat  mesh  forms.  Though 
called  cake  mixers,  they  are  by  no  means 
limited  to  that  function  but  may  be  used 
lor  mashing  potatoes,  beating  eggs,  whip- 
ping cream,  sieving  flour,  and  mixing  in- 
gredients for  a great  variety  of  food- 
stuffs. 

Dough  mixers  are  largely  used  to  mix 
bread  dough.  These  machines,  of  different 
form  and  larger  than  the  cake  mixers, 
have  motor-driven  eccentric  arms  which 
imitate  the  action  of  hand  kneading  of 
the  dough.  Both  types  of  machines  are 
especially  designed  for  hotels,  bakeries, 
pastry  shops,  restaurants,  and  similar  es- 
tablishments where  they  are  extensively 
used. 

Manufacturers: 

American  Oven  & Machine  Co.,  Ill  W. 
Washington  St.,  Chicago,  111.  “New 
Era.” 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York.  N.  Y.  “Deane.” 

Hall  Kitchen  King  Co.,  909  Mutual  Life 
Bldg.,  Philadelphia,  Pa.  “Kitchen 
King.” 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis. 

MIXERS,  DRINK.— This  type  of  electric 
device  consists  of  a small  stand  on  which 
is  mounted  a universal  motor.  Directly  at- 
tached to  the  armature  shaft  is  a vertical 
spindle  which  revolves  within  a cup  con- 
taining the  materials  to  be  mixed.  The 
motor  requires  very  little  power  and  oper- 
ates at  a very  low'  cost.  The  rapid  and 
sanitary  action  of  these  machines  and  the 
fact  that  the  clerk  at  the  fountain  can 
continue  to  serve  other  refreshments  while 
they  are  at  work,  saving  much  of  his  time 
which  would  be  lost  in  hand  mixing,  has 
made  them  very  popular.  They  are  used 
at  soda  fountains  in  drug  stores,  ice- 
cream parlors,  candy  shops,  hotels,  restaur- 
ants, etc. 

Manufacturers: 

ARNOLD  ELECTRIC  CO.,  Racine,  Wis. 
Manufacturer  of  “Arnold”  sanitary 
drink  mixers. — Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Fulton-Bell  Co.,  451  Greenwich  St.,  New 
York,  N.  Y.  “Thermo.” 

Gibson  Co.,  H.  B..  38  Park  PI.,  New 
York,  N.  Y.  “Twin-Mixer.” 

Gilbert  Co.,  The . A.  C..  Blatchley  Ave.. 

New  Haven,  Conn.  “Polar  Cub.” 
Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive.  R a c in  e , Wis.  “Cyclone,” 
“Whirlpool.” 

Shelton  Electric  Co..  16  E.  42nd  St.,  New 
York.  N.  Y.  “Shelton.” 

MM.  — Abbreviation  for  millimeter,  one- 
thousandth  part  of  a meter  or  metric  unit 
of  length. 

M.  M.  F. — Abbreviation  for  magneto- 
motive force. 

MN.  — The  form  Mn  is  the  chemical 
symbol  for  the  metallic  element  manga- 
nese. 

MO.  — The  form  Mo  is  the  chemical  sym- 
bol for  the  metallic  element  molybdenum. 

MOEBIUS  PROCESS.— A process  for  the 
parting  of  gold  and  silver,  especially  in  the 
alloy  resulting  from  the  smelting  of  the 
slimes  from  electrolytic  refining  of  copper 
or  lead.  Anodes  of  the  alloy  are  suspended 
in  groups  of  four  or  five  to  a common  bus- 
bar in  an  electrolyte  of  silver  and  copper 
nitrate  containing  free  nitric  acid.  The 
cathodes  are  of  thin  silver  foil  and  are 
nearly  equal  In  size  to  the  cross-section 
of  the  tank;  they  are  suspended  alter- 
nately with  the  anode  rows,  connected  in 
multiple.  The  tanks  are  of  earthenware 
or  tarred  wood.  The  concentration  of  sil- 
ver in  the  electrolyte  is  only  about  1 gram 
per  liter;  the  pure  metal  deposits  in  loose 
crystalline  form  and  is  scraped  off  the 
cathodes  by  a wooden  scraper  worked  by 

476 


an  eccentric.  The  electrolyte,  builds  nip  in 
copper,  so  that  a portion  must  be  removed 
continuously  for  purification. 

MODEL  AUTOMATIC.— Trade  name  for 
smokeless  furnace  manufactured  by  the 
Automatic  Furnace  Co.,  1st  & Harshman 
Sts.,  Dayton,  Ohio. 

MODEL  CHICAGO. — Trade  name  for 
chain-grate  stokers  manufactured  by  the 
Automatic  Furnace  Co.,  1st  & Harshman 
Sts.,  Dayton,  Ohio. 

MODEL  PRODUCTS  CO.— 9th  & Venan- 
go Sts.,  Philadelphia,  Pa.  Manufacturer  of 
ground  clamps. 

MODERN. — Trade  name  for  armature 
and  other  dies  manufactured  by  the  Mod- 
ern Tool,  Die  & Machine  Co.,  Columbus, 
Ohio. 

MOE^ERN. — Trade  name  for  radio  ap- 
paratus manufactured  by  the  Modern 
Radio  Equipment  Co.,  27  S.  Broad  St.. 
Elizabeth,  N.  J. 

MODERN  ENGINEERING  CO.— St. 
Louis,  Mo.  Manufacturer  of  oxy-acetylene 
welding  and  cutting  apparatus  and  sup- 
plies. Business  established  1914.  Presi- 
dent and  general  manager,  A.  J.  Fauaek; 
vice-president  and  sales  manager,  I.  F. 
Fausek;  secretary  and  treasurer,  John  J. 
Keane.  Main  office,  23rd  & Walnut  Sts., 
St.  Louis,  Mo.  Branch  offices  and  ware- 
houses, 1935  McGee  St.,  Kansas  City,  Mo.; 
1118  W.  16th  St.,  Los  Angeles.  Cal. 

MODERN  LAMP  & SHADE  CO.— 1104 
S.  Wabash  Ave.,  Chicago.  111.  Manufac- 
turer of  silk  shades  and  floor  lamps. 

MODERN  LAUNDRY  MACHINE  CO.— 
1414-20  E.  19th  St.,  Kansas  City,  Mo. 
Manufacturer  of  electric  washing  ma- 
chines. Business  established  1914.  Presi- 
dent and  treasurer,  Russell  M.  Smith; 
vice-president,  F.  C.  Downey;  secretary, 
Denio  Downey;  general  manager,  J.  P. 
Ellison. 

MODERN  RADIO  EQUIPMENT  CO.— 

27  S.  Broad  St..  Elizabeth,  N.  J.  Manu- 
facturer of  radio  equipment.  Business  es- 
tablished 1919.  Louis  P.  Homing,  Jr., 
owner.  * 

MODERN  TOOL,  DIE  & MACHINE  CO. 
— 214  N.  4th  St.,  Columbus.  Ohio.  Manu- 
facturer fit  armature  and  other  dies.  J.  E. 
Cain,  general  manager. 

MODERN  WIRE  SPECIALTY  CO.— 334 
S.  Wabash  Ave.,  Chicago,  111.  Manufac- 
turer of  wire  frames  for  lamp  shades. 
President,  Guy  Dincognito;  secretary  and 
treasurer,  A.  Grussel. 

MODULATION,  RADIO.— This  term  is 
applied  to  radio  telephone  transmission  re- 
ferring to  the  superposition  of  voice  fre- 
quencies upon  the  high-frequency  carrier 
wave.  The  envelop  of  the  high-frequency 
wave  radiated  by  a radio- telephone  set 
should  correspond  to  the  voice  frequency. 
In  electron-tube  sets  this  is  usually  brought 
about  in  one  of  two  ways,  by  varying  the 
plate  voltage  of  the  oscillator  tube,  or  by 
varying  the  grid  voltage  of  the  oscillator 
tube. 

MOE- BRIDGES  CO.— 236  Broadway.  Mil- 
waukee, Wis.  Manufacturer  of  lighting 
fixtures.  Business  established  1918.  Presi- 
dent and  general  manager,  Henrik  Moe; 
vice-president,  C.  A.  Bridges;  secretary 
and  treasurer,  T.  L.  Conrad;  sales  manager, 
O.  E.  Moe. 

MOELLER,  A.  E.— 261-3-5  Sumpter  St.. 
Brooklyn.  N.  Y.  Manufacturer  of  electrical 
testing  instruments.  Business  established 
1898. 

MOFFAT. — Trade  name  for  electric 
ranges  manufactured  by  Moffats,  Ltd., 
Denison  Ave.,  Weston,  Ont.,  Can. 

MOFFATS,  LTD. — Denison  Ave.,  Wes- 
ton, Ont..  Can.  Manufacturer  of  electric 
ranges.  Business  established  1893.  Presi- 
dent, J.  K.  Moffat;  secretary  and  treas- 
urer. T.  L.  Moffat;  general  manager.  F. 
W.  Moffat;  sales  manager,  T.  L.  Moffat. 

MOGADORE  INSULATOR  CO.,  THE.— 
Mogadore,  Ohio.  Manufacturer  of  electrical 
porcelain.  President  and  general  manager. 
F.  W.  Butler;  secretary  and  treasurer,  F. 
A.  Fenton. 

MOGUL. — This  term  has  been  adopted  in 
the  electrical  trade  to  designate  the  larg- 
est standard  type  of  screw  base  lamp 
sockets  and  receptacles.  When  applied  to 
incandescent  lamps  it  is  used  for  multiple 
lamps  ranging  from  300  to  1000  watts  and 
for  series  lamps  of  practically  all  sizes. 
The  nominal  diameter  of  the  screw  shell  In 
mogul  sockets  and  receptacles  is  1H  Inch. 
This  large  diameter  is  intentionally  used 
so  as  to  prevent  insertion  of  large  lamps 
into  sockets  or  receptacles  intended  for 
smaller  ones.  Aside  from  their  use  with 
large  lamps,  mogul  sockets  or  receptacles 
are  used  for  appliances  taking  over  660 
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watts,  in  which  case  the  circuit  must  be  a 
special  circuit,  however,  and  wired  with 
larger  than  No.  14  wire. 

MOGUL. — Trade  name  for  portable  lamp 
guards  manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  Ind. 

MOGUL. — Trade  name  for  babbitt-lined 
bearings  and  babbitt  metal  manufactured 
by  the  Muzzy-Lyon  Co.,  Detroit,  Mich. 

MOGUL  CO.— 41  W.  39th  St.,  New  York, 
N.  Y.  Manufacturer  of  waterproofing  com- 
pounds. A.  Grothwell,  owner.  Business 
established  1893. 

MOHAWK. — Trade  name  for  fire  extin- 
guishers manufactured  by  James  M.  Cas- 
tle,  Inc.,  1210-12  Arch  St..  Philadelphia, 
Pa. 

MOHAWK  ELECTRIC  MFG.  CO.— 15 
Kirk  PI.,  Newark,  N.  J.  Manufacturer  of 
fire  alarm  and  other  signaling  devices  and 
specialties.  Business  established  1910.  E. 
H.  Rollinson,  proprietor. 

MOHEGAN  TUBE  CO.,  THE.— Scott 
Ave.  & Meserole  St.,  Brooklyn,  N.  Y. 
Manufacturer  of  seamless,  butted  steel 
tubing,  etc. 

MOHR  & SONS,  JOHN.— 96th  St.  & Cal- 
umet River,  S.  Chicago,  111.  Manufacturers 
of  boilers  and  other  equipment  for  steel 
mills.  President,  Albert  Mohr;  vice-presi- 
dent, Edward  Mohr;  secretary,  Charles  E. 
Schramm;  treasurer,  William  J.  Mohr. 

MOHR  LITE. — Trade  name  for  electric 
lighting  fixtures  manufactured  by  the 
Mohrllte  Co.  of  America*  901  Harrison  St., 
Nashville,  Tenn. 

MOHRLITE  CO.  OF  AMERICA,  THE.— 

901  Harrison  St.,  Nashville.  Tenn.  Manu- 
facturer of  electric  lighting  fixtures.  Presi- 
dent, John  Early;  vice-president.  L.  G. 
Box  well;  secretary,  C.  W.  Hanchette; 
treasurer,  M.  Flantt. 

MOISE- KLINKNER  CO.— 369  Market  St.. 
San  Francisco,  Cal.  Manufacturer  of  elec- 
tric branding  irons,  dies  and  die  sinking 
tools,  time  recorders,  signs,  signals,  metal 
stampings,  *etc.  Business  established  1873. 
President  and  treasurer.  L.  H.  Moise;  vice- 
president,  M.  J.  Silva;  secretary  and  sales 
manager,  S.  Pels. 

MOISTEN  ERS.— See  Humidifiers.  air. 
electric;  Humidifiers,  cigar,  electric. 

MO  LA. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Modern 
Laundry  Machine  Co.,  1414-20  E.  19th  St., 
Kansas  City,  Mo. 

MOLDED  INSULATION.— See  Insulation, 
molded,  miscellaneous. 

MOLDING. — This  material  was  used 
largely  in  the  early  electrical  days  for  wir- 
ing of  lighting  circuits  as  well  as  for  other 
moderate  capacity  circuits.  It  consisted 
of  a wooden  molding  patterned  after  a 
picture  molding  and  made  in  two  parts, 
the  base  containing  two  or  three  grooves 
for  as  many  wires,  and  a separate . top 
piece  or  capping  which  was  fastened  over 
the  base  and  covered  the  grooves  or  race- 
ways for  the  wires.  This  wood  molding 
was  used  for  a long  time,  but  was  found 
to  have  some  objections  for  lighting  cir- 
cuits. It  warped  frequently  when  exposed 
to  moisture  or  excessive  heat  and  this 
caused  the  capping  to  spring  off,  leaving 
the  wires  in  the  base  exposed.  Unless 
carefully  installed  the  wires  were  not  very 
well  protected  The  outcome  of  this  was 
that  wood  molding  was  not  permitted  for 
lighting  circuits  in  a number  of  cities. 

Later,  metal  molding  was  Introduced 
which  had  also  two  parts,  the  base  and 
capping,  and  is  used  for  lighting  or  other 
circuits  of  moderate  capacity,  chiefly  for 
extension  circuits  from  outlets  already  in- 
stalled. Certain  modified  types  of  such 
metal  molding  were  introduced  that  were 
not  strictly  molding  and  for  this  reason 
the  designation  of  this  material  was  later 
changed  to  raceways.  Raceways  are  now 
divided  into  the  two  main  classes,  wood 
raceways  and  metal  raceways,  and  both 
types  are  used  for  surface  wiring  and  in 
either  case  the  raceway  is  run  on  the  sur- 
face of  the  wall  or  ceiling  and  not  within 
it.  For  further  details  and  manufacturers 
see  Raceways  or  moldings,  metal,  for  sur- 
face wiring;  Raceways  or  moldings,  wood, 
for  surface  wiring. 

MOLDING  FITTINGS.  — See  Raceways 
or  moldings,  metal,  fittings  for;  Raceways 
or  moldings,  wood,  fittings  for. 

MOLDING  MACHINES,  INSULATION— 
Molded  insulation,  such  as  Bakelite,  Con- 
densite  and  other  similar  products,  is  gen- 
erally formed  from  a powder  or  plastic 
mass  in  a hot  hydraulic  press.  The  heat 
is  applied  to  rtiake  the  material  more  plas- 
tic. Pressures  up  to  about  2000  lbs.  per 
square  inch  and  at  a temperature  of  ap- 
proximately 350*  F.  are  required.  This 


pressure  and  temperature  are  maintained 
for  a few  moments.  The  material  itself  is 
formed  in  steel  dies  which  may  or  may  not 
be  arranged  for  holding  metal  inserts. 

Manufacturers: 

Burroughs  Co..  Charles,  141-149  Com- 
merce St.,  Newark,  N.  J. 

Terkelsen  Machine  Co..  Boston.  Mass. 

MOLDS  FOR  ELECTRICAL  INSULA- 
TION.— These  molds  are  made  up  in  spe- 
cial forms  fob  the  endless  variety  of  molded 
insulating  parts  used  in  electrical  equip- 
ment. These  molded  parts  must  be  very 
accurately  made.  The  molds  are  generally 
cut  from  metal  by  mold  and  die  cutting 
machines  and  in  intricate  designs  by  highly 
skilled  die  sinkers  or  other  specially 
trained  hand  workers. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.’* 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Burroughs  Co..  Charles,  141-149  Com- 
merce St.,  Newark,  N.  J.  (High  pro- 
duction.) 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Hopewell  Insulation  & Mfg.  Co.,  Inc.. 
Hopewell,  Va. 

Keller  Mechanical  Engraving  Co.,  70 
Washington  St.,  Brooklyn,  N.  Y. 

Kuhn  & Jacob  Machine  & Tool  Co..  28 
Wood  St.,  Trenton,  N.  J. 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

#TERBtTHY  BUTTON  CO.  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
o’ay  advertisement  on  page  1328.) 

MOLDS  FOR  LEAD  STORAGE-BAT- 
TERY  PARTS.— Most  of  the  parts  of  lead 
storage  batteries  are  of  lead  cast  in  special 
molds;  such  parts  include  grids,  connecting 
straps,  terminal  posts,  etc.  Special  steel 
molds  which  are  very  accurately  made  are 
used  in  casting  the  grids.  The  smaller 
parts  are  cast  In  molds  forming  a number 
of  such  parts  at  each  pouring.  Battery 
molds  are  used  chiefly  by  storage-battery 
manufacturers  and  to  a limited  extent  in 
battery  service  stations. 

Manufacturers: 

Battery  Equipment  & Supply  Co.,  1400 
S.  Michigan  Ave.,  Chicago,  111.,  “Besco.'* 

BATTERY  TOOLS  CO.,  29-^  N.  Willow 
St.,  Montclair,  N.  J. 

Ortim,  S.  R.  M..  North  Philadelphia,  Pa. 

MOLECULAR  CONCENTRATION.— The 
number  of  gram  molecular  weights  of  a 
compound  present  in  a liter  of  solution. 
For  Instance,  the  molecular  weight  of  sul- 
phuric acid  is  98.  The  molecular  concen- 
tration of  any  solution  of  sulphuric  acid  is 
therefore  expressed  by  the  'number  of 
grams  of  acid  present  in  a liter  of  the 
solution,  divided  by  98.  Electrochemically, 
the  number  of  gram  equivalents  of  the 
substance  present  in  a liter  is  more  sig- 
nificant and  useful  in  calculation. 

MOLINE  MALLEABLE  IRON  CO.— St. 

Charles.  111.  Manufacturer  of  malleable 
iron  castings.  President.  T.  S.  Fauntleroy; 
secretary,  R.  R.  Fauntleroy. 

MOLONEY  BELTING  CO.— 130  N.  Frank- 
lin St.,  Chicago,  IH.  Manufacturer  of 
leather  belting.  President,  B.  F.  Horsting; 
vice-president,  E.  R.  Lewis;  treasurer, 
Joseph  Ennrich. 

MOLONEY  ELECTRIC  CO.— Stf  Louis. 
Mo.  Manufacturer  of  transformers.  Busi- 
ness established  1897.  President  and 
treasurer,  T.  O.  Moloney;  vice-president 
and  sales  manager,  J.  J.  Mullen;  secretary, 
H.  W.  Wurdack.  Main  office  and  factory. 
7th  & Hickory  Sts.,  St.  Louis,  Mo.  Branch 
offices.  New  York,  N.  Y.;  Chicago,  111.; 
Minneapolis,  Minn.;  San  Francisco,  Cal.; 
Los  Angeles.  Cal.;  Seattle,  Wash.;  Boston, 
Mass.;  Salt  Lake  City,  Utah;  Pittsburgh, 
Pa.;  Buffalo,  N.  Y. ; Cleveland,  Ohio;  Phila- 
delphia, Pa.;  Detroit,  Mich.;  Charlotte,  N. 
C. ; Birmingham,  Ala. 

MOLONEY  ELECTRIC  CO.  OF  CAN- 
ADA, LTD. — Windsor,  Ont.,  Can.  Manu- 
facturer of  transformers.  Business  estab- 
lished 1910.  Main  office  and  factory.  Wind- 
sor, Ont.,  Can.  Branch  offices,  Toronto. 
Ont.:  Winnipeg.  Man.;  Montreal,  Que.; 
Halifax,  N.  S.,  Can. 

MOLTEN  ELECTROLYTES.  — Melted 
materials  used  as  electrolytes,  meaning 
materials  that  are  solid  at  ordinary  tem- 
peratures. Examples:  fused  caustic  soda, 
melted  lead  chloride,  etc.  They  usually 
conduct  well,  and  are  split  up  by  electroly- 
sis into  two  essential  constituents — the 
metallic  base  at  the  cathode  and  the  acid 
radical  at  the  anode.  They  are  often  used 
as  the  basic  materials  from  which  metals 
are  extracted,  the  heat  necessary  to  main- 
tain the  electrolyte  melted  being  frequently 
supplied  by  the  electrolyzing  current  alone. 
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MOLTRUP  STEEL  PRODUCTS  CO.— 
Beaver  Falls,  Pa.  Manufacturer  of  shaft- 
ing and  other  steel  products.  F.  H.  Guppy, 
secretary. 

MOLYBDENUM,  SHEET  AND  WIRE.— 
The  uses  of  this  material  are  on  the  whole 
recent  developments.  One  of  the  most 
important  uses  is  in  hot  cathode  apparatus 
used  in  radio  telephone  and  telegraph 
equipment.  It  is  made  into  fine  wire  and 
in  sheets  as  thin  as  0.005  inch. 

Manufacturers: 

Fansteel  Products  Co.,  Inc.,  North  Chi- 
cago, 111. 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa. 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y.  (See 
display  ad  page  1251.) 

Pick  Mfg.  Co.,  Richard,  224  N.  Wells  St., 
Chicago,  111.  (Wire.) 

MOMENT. — Trade  name  for  switches 
manufactured  by  the  Esler  Electric  Mfg. 
Co.,  416  Lincoln  St..  Marion,  Ind. 

MONARCH. — Trade  name  for  gasoline 
and  kerosene  engines  manufactured  by  the 
Grand  Rapids  Gas  Engine  Co.,  Grand 
Rapids,  Mich. 

MONARCH. — Trade  name  for  wires 
manufactured  by  the  Monarch  Electric  & 
Wire  Co.,  624  \V.  Adams  St.,  Chicago,  111. 

MONARCH. — Trade  name  for  renewable 
fuses  manufactured  by  the  Monarch  Re- 
flllable  Fuse  Co.,  Jamestown,  N.  Y. 

MONARCH. — Trade  name  for  soot  blow- 
ers manufactured  by  the  Monarch  Soot 
Remover  Co.,  Inc.,  Wollaston,  Mass. 

MONARCH. — Trade  name  for  motor- 
driven  bench  grinders  manufactured  by  the 
Winchester  Optical  Co.,  Horseheads,  N.  Y. 

MONARCH. — Trade  name  for  electric 
cloth  cutting  machine  manufactured  by 
the  Wolf  Electrical  Promoting  Co.,  810 
Main  St.,  Cincinnati,  Ohio. 

MONARCH  ELECTRIC  & WIRE  CO.— 
624  W.  Adams  St.,  Chicago,  111.  Manufac- 
turer of  wires.  Business  established  1901. 
President,  L.  A.  Schwab;  vice-president, 
A.  G.  Schwab;  secretary  and  treasurer,  H. 
Schwab;  sales  manager,  E.  H.  Frank. 

MONARCH  ELECTRIC  CO.,  LTD.— St. 
Lawrence  fr  Waterman  Sts.,  St.  Lambert, 
Que.,  Can.  Manufacturer  of  switchboards,' 
street  lighting  equipment,  transformers, 
lightning  arresters,  wiring  devices  and 
other  electrical  specialties.  Business  es- 
tablished 1907.  President,  J.  M.  Robertson; 
general  manager.  G.  M.  Wight;  sales  man- 
ager, H.  W.  Fairlie. 

MONARCH  REFILLABLE  FUSE  CO.— 
Jamestown,  N.  Y.  Manufacturer  of  re- 
newable fuses.  President,  R.  P.  Stewart; 
vice-president,  H.  H.  Roberts;  secretary, 
treasurer  and  general  manager,  R.  F. 
Fisher.  Sales  representatives,  F.  B.  Smith 
& Co.,  170  Summer  St.,  Boston.  Mass.; 
Watts  & Barry,  Inc.,  50  Church  St.,  New 
York,  N.  Y.;  Louis  Cassin,  414  Pennsyl- 
vania Bldg..  Phiadelphia,  Pa.;  Jefferies  & 
Goodloe,  Mutual  Bldg.,  Richmond,  Va.; 
Jefferies  & Goodloe,  Mutual  Bldg.,  Atlanta, 
Ga.;  W.  A.  McCombs  Co.,  Union  Arcade 
Bldg.,  Pittsburgh,  Pa.;  Buckeye  Equipment 
Co.,  26  W.  3rd  St..  Cincinnati.  Ohio;  A.  R. 
McNally.  517  National  City  Bldg..  Cleve- 
land, Ohio;  J.  T.  Pearson  Co..  1220  Dime 
Savings  Bank  Bldg.,  Detroit,  Mich.;  I.  A. 
Bennett  Co.,  122  W.  Adams  St.,  Chicago, 
III.;  Wescoe  Electric  Supply  Co.,  Denver, 
Colo.;  O.  L.  Hoadley,  609  Seaboard  Bldg., 
Seattle,  Wash.T  Electrical  Specialty  Co., 
525  Market  St.,  San  Francisco,  Cal.,  and 
Los  Angeles,  Cal. 

MONARCH  SOOT  REMOVER  CO..  INC. 
— Wollaston,  Mass.  Manufacturer  of  soot 
blowers.  President,  Bradford  L.  Ames; 
treasurer,  Leonard  W.  Newell.  Main  office, 
Wollaston,  Mass.  Sales  office,  261  Franklin 
St.,  Boston,  Mass. 

MONARCH  TELEPHONE  MFG.  CO.— 
Fort  Dodge,  Iowa.  Manufacturer  of  tele- 
phones, switchboards  and  exchange  equip- 
ment. Business  established  1901.  Presi- 
dent, O.  M.  Oleson;  vice-president,  F.  L. 
Loomis;  secretary  and  general  manager,  L. 
Q.  Trumbull;  treasurer,  J.  M.  Plaister; 
sales  manager,  Wm.  F.  Qualls. 

MONAX. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Macbeth- 
Evans  Glass  Co.,  Chamber  of  Commerce 
Bldg.,  Pittsburgh,  Pa. 

MONCE,  INC.,  S.  G. — Unionville,  Conn. 
Manufacturer  of  glass  cutters.  President, 
S.  G.  Monce;  secretary  and  treasurer,  Or- 
rin  J.  Moses. 

MOND-LANGER  CELL.— A gas  cell  in 
which  the  reacting  gases  are  hydrogen  and 
oxygen. 
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MON  DELL  MFG.  CO.— New  Bedford. 
Mass.  Manufacturer  of  brass  cylinder  con- 
nectors. 

MONEYWEIGHT  SCALE  CO.— 326  W. 
Madison  St.,  Chicago,  111.  Manufacturer 
of  electrically  lighted  computing  and  weigh- 
ing scales.  Subsidiary  of  Cumputing-Tab- 
ulating-Recording  Co..  60  Broad  St.,  New 
York.  N.  Y. 

MONITOR. — A person  in  a manual  cen- 
tral telephone  office  who  (unobserved)  lis- 
tens in  on  the  operator's  telephone  sets  to 
see  how  the  operators  are  doing  their 
work. 

MONITOR. — Trade  name  for  mechanics' 
levels  manufactured  by  C.  L.  Berger  & 
Sons,  Boston.  Mass. 

MONITOR. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Huenergardt  Co..  19th  & Vine  Sts.,  Lin- 
coln, Neb. 

MONITOR. — Trade  name  for  bells  for 
street  cars,  telephones,  etc.,  manufactured 
by  the  Manhattan  Electrical  Supply  Co., 
Inc..  17  Park  PI.,  New  York,  N.  Y. 

MONITOR. — Trade  name  for  portable 
lamp  guards  manufactured  by  the  McGill 
Mfg.  Co..  Valparaiso,  Ind. 

MONITOR. — Trade  name  for  motor- 
driver.  ice  cream  freezers  manufactured  by 
Thomas  Mills  & Brother,  1301  N.  8th  St., 
Philadelphia,  Pa. 

MONITOR  CONTROLLER  CO.— 500-16  E. 
Lombard  St.,  Baltimore,  Md.  Manufacturer 
of  motor-starting  and  control  equipment. 
T»r  sfdent.  C.  K.  Durling:  vice-president. 
William  T.  Holmes:  secretary.  Edward 
McIntyre:  treasurer,  J.  E.  Henderson. 

MONO- CELL. — Trade  name  for  flashlight 
batteries  manufactured  by  the  Franco 
Electric  Corp.,  Franco  Bldg.,  Brooklyn, 
N.  Y. 

MONOCOIL. — Trade  name  for  electric 
toy  motor  manufactured  by  the  C.  D. 
Wood  Electric  Co.,  441  Broadway,  New 
York.  N.  Y. 

MONO  CORP.  OF  AMERICA.— 25  W. 

Broadway.  New  York,  N.  Y.  Manufacturer 
of  combustion  recorders  and  flue  gas  an- 
alysis instruments.  Business  established 
1901.  President  and  treasurer,  Gustav 
Lange.  Jr.;  vice-president  and  general 
manager,  F.  D.  Harger;  secretary,  L. 
Burke:  sales  manager,  E.  D.  Harger.  Sales 
representatives,  C.  D.  Davis.  Pittsburgh, 
Pa. ; Bryant  Engineering  Co.,  Detroit. 
Mich.;  George  B.  Allan  Co.,  Dallas,  Tex. 

MONOGRAM. — Trade  name  for  red  cedar 
poles  produced  by  the  Central  Wisconsin 
Supply  Co..  Beaver  Dam.  Wis. 

MONOLITE. — Trade  name  for  adjustable 
lighting  fixture  made  by  the  Harter  Mfg. 
Co.,  522  S.  Clinton  St.,  Chicago,  111. 

MONOLITE. — Trade  name  for  street- 
lighting standards  manufactured  by  the 
King  Mfg.  Co.,  St.  Joseph,  Mo. 

MONOPIVOT. — Trade  name  for  pyrom- 
eter indicators  manufactured  by  the  Wil- 
son-Maeulen  Co.,  Inc.,  730  E.  143rd  St., 
New  York,  N.  Y. 

MONOX. — The  technical  name  for  silicon 
monoxide,  produced  by  the  partial  reduc- 
tion of  silica  by  carbon  in  the  electric  fur- 
nace. It  is  a good  refractory  and  heat- 
insulating  material. 

MONROE. — Trade  name  for  ground 
clamps  manufactured  by  Hubbard  & Co., 
6301  Butler  St.,  Pittsburgh,  Pa. 

MONTAN. — Trade  name  for  insulating 
wax  manufactured  bv  the  Strohmeyer  & 
Arpe  Co.,  139-141  Franklin  fct..  New  York. 
N.  Y. 

MONTEREY. — Trade  name  for  hydraulic 
packing  made  by  the  Goodyear  Tire  & 
Rubber  Co.,  1144  E.  Market  St.,  Akron, 
Ohio. 

MOODY. — Trade  name  for  electric  pumps 
manufactured  by  the  William  Cramp  & 
Sons  Ship  & Engine  Building  Co.,  I.  P. 
Morris  Dept.,  Richmond  & Norris  Sts., 
Philadelphia,  Pa. 

MOON. — Trade  name  for  oil  and  grease 
cups  manufactured  by  the  American  In- 
jector Co..  175  14th  Ave.,  Detroit,  Mich. 

MOON  CO.,  GEORGE  C.— Garwood.  N.  J. 
Manufacturer  of  galvanized  strand  and 
wire  rope. 

MOON -GLOW. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Rogers  Sil- 
ver Plate  Co.,  Danbury,  Conn.  (Exclusive 
distributor.  Eclipse  Light  Co..  587  Broad- 
way, New  York,  N.  Y.) 

MOONLIGHT  SCH  EDU  LE.— This  is  a 
schedule  for  lighting  of  street  lamps  which 
shows  the  time  of  lighting  and  extinguish- 
ing every  night  In  the  year  on  a schedule 
in  which  advantage  is  taken  of  those  times 
when  there  is  supposed  to  be  moonlight, 


at  which  times  the  lamps  are  extinguished 
according  to  definite  rules.  For  further 
details  see  Schedules  for  street  lighting. 

MOONSTONE.— Trade  name  for  illumi- 
nating glassware  manufactured  by  the  Jef- 
ferson Glass  Co.,  Follansbee,  W.  Va. 

MOORE.  — Trade  name  lor  elevator 
threshold  illuminators  manufactured  by 
the  Elevator  Supplies  Co.,  Inc.,  1515  Wil- 
low Ave.,  Hoboken,  N.  J. 

MOORE. — Trade  name  for  stdam  turbines 
manufactured  by  the  Moore  Steam  Tub- 
bine  Corp.,  Wellsville,  N.  Y. 

MOORE. — Trade  name  for  electric  fur- 
naces manufactured  by  the  Pittsburgh 
Electric  Furnace  Corp.,  714  Union  Bank 
Bldg.,  Pittsburgh,  Pa. 

MOORE  A WHITE  CO.,  TH E.— Philadel- 
phia, Pa.  Manufacturer  of  friction  clutches. 
President.  J.  Atwood  White;  vice-presi- 
dent, D.  R.  Taylor;  secretary  and  treas- 
urer, Shelton  A.  Hibbs. 

MOORE  BROS.  LIGHTNING  ROD  CO. 

— Maryville,  Mo.  Manufacturer  of  light- 
ning rods  and  lightning  rod  fittings.  Busi- 
ness established  1900.  President,  D.  C. 
Moore:  vice-president,  E.  V.  Moore;  secre- 
tary-treasurer. G.  J.  Moore.  Main  office. 
Maryville,  Mo.  Branch  office,  Peoria,  111. 

MOORE  CO.,  THE  FRAN  KLI N.— Win- 
sted,  Conn.  Manufacturer  of  electric  hoists 
and  traveling  cranes.  President,  J.  B. 
Adams;  secretary  and  treasurer,  J.  H. 
Whiting.  Branch  offices.  50  Church  _J5t.. 
New  York,  N.  Y.;  Stephen  Girard  jp|g.. 
Philadelphia,  Pa.;  Peoples  Bank  Blag., 
Pittsburgh,  Pa. 

MOORE  ELECTRIC  CORP.— 202  S.  State 
St.,  Chicago,  111.,  Manufacturer  of  elec- 
tric hair  cutters,  hair  driers,  vibrators 
and  face  drying  fans.  Business  estab- 
lished 1916.  Resident  and  treasurer.  Dr. 

G.  W.  Moore;  vice-president,  Spencer 
Ward;  secretary  and  general  manager,  W. 
E.  Gray.  Factory,  Racine,  Wis.  Exclusive 
• limribiitor.  Wiebuseh  & Hilger,  Ltd.,  106- 
110  Lafayette  St.,  New  York,  N.  Y. 

MOORE  OIL  REFINING  CO.,  THE.— 

Cincinnati.  Ohio.  Manufacturer  of  lubri- 
cating o Is  and  greases.  Business  estab- 
lished 1883.  President,  B.  G.  Dawes;  vice- 
president  and  general  manager,  John  Ed- 
wards; secretary  and  treasurer,  F.  S. 
Heath;  sales  manager,  Charles  Rice.  Main 
office  and  factory,  York  & McLean  Sts., 
Cincinnati.  Ohio.  Branch  offices  and 
warehouses,  Columbus.  Ohio;  I^ogansport. 
Ind. 

MOORE  STEAM  TURBINE  CORP.— 

Wellsville,  N.  Y\  Manufacturer  of  steam 
turbines. 

MORAN  A HASTINGS  MFG.  CO.— 16-18 
W.  Washington  St.,  -Chicago.  111.  Manu- 
facturers of  lighting  fixtures.  President, 
Franz  Brzeczkowski;  secretary  and  treas- 
urer. P.  S.  Olson:  general  manager,  H.  C. 
King;  sales  manager.  H.  S.  Ismon. 

MORAN  A MAC  NAIR,  INC.— 72  W.  Lake 
St..  Chicago,  111.  Manufacturer  of  electric 
lighting  fixtures  and  lamps.  Business  es- 
tablished 1908.  President,  Walter  Mac- 
Nair;  vice-president,  Albert  T.  Tilton;  sec- 
retary and  treasurer,  R.  Hughes. 

MORAN  BOLT  A NUT  MFG.  CO.— Main 
& Florida  Sts..  St.  Louis,  Mo.  Manufac- 
turer of  pole-line  hardwure,  carriage  and 
machine  bolts.  President,  John  Gorman; 
treasurer,  L.  Moran. 

MORE-JONES  BRASS  A METAL  CO.— 
3132-44  N.  Broadway,  St.  Louis,  Mo.  Man- 
ufacturer of  babbitt  metals,  solders,  bronze 
and  copper  sheets,  rods,  etc.  Business  es- 
tablished 1876.  President  and  general  man- 
ager, John  B.  Strauch;  vice-presidents, 
Thomas  H.  Wright,  Samuel  W.  Crawford; 
secretary  and  sales  manager,  Raymond  S. 
Herman:  treasurer,  Joseph  A.  Neuwirth. 

MORGAN. — Trade  name  for  electric 
hoists  manufactured  by  the  Brown  Clutch 
Co.,  Sandusky,  Ohio. 

MORGAN  A CO.— Brooklyn,  N.  Y. 
Manufacturers  of  illuminating  glassware. 

MORGAN  ENGINEERING  CO..  THE  — 
Alliance.  Ohio.  Manufacturer  of  motor- 
driven  furnace  charging  machines,  cranes, 
hydraulic  presses.  Main  office  and  factory. 
Alliance.  Ohio.  Branch  offices.  Equitable 
Bldg.,  New  York,  N.  Y.;  Birmingham, 
Ala.;  Oliver  Bldg.;  Pittsburgh,  l*a.;  122  S. 
Michigan  Ave.,  Chicago,  111. 

MORGAN-GARDNER  ELECTRIC  CO.— 
2640  Shields  Ave.,  Chicago,  111.  Manufac- 
turer of  electric  coal  mining  machinery. 

MORGAN  MFG.  CO.,  INC.— Keene,  N. 

H.  Manufacturer  of  spark  plugs.  l*resi- 
dent,  B.  Morgan;  treasurer,  F.  P.  Kendall. 

MORGAN  VISE  CO.— 35  S.  Desplaines 
St.,  Chicago,  111.  Manufacturer  of  vises. 
President,  George  W.  Morgan. 
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MORGANITE  BRUSH  CO.,  INC.— 519  W. 
38th  St.,  New  l'ork,  N.  Y.  Manufacturer 
of  commutator  brushes,  flexible  brush  con- 
nectors, contacts,  etc.  Business  estab- 
lished 1909. 

MORKRUM  CO.— 1410  Wrightwood  Ave;, 
Chicago,  111.  Manufacturer  of  printing 
systems  and  other  telegraphic  instruments. 
Business  established  1910.  President,  Ster- 
ling Morton;  vice-president,  C.  L Krum; 
secretary  and  treasurer,  Daniel  Peterkin; 
general  manager,  Howard  Krum;  sales 
manager.  J.  O.  Carr. 

MOR-LITE. — Trade  name  for  incan- 
descent lamps  manufactured  by  the  How- 
land Mfg.  Co..  60  Franklin  St.,  Malden, 
Mass. 

MORREAU  CO.,  TH E.— 1303-1307  Oregon 
Ave.,  N.  E.,  Cleveland.  Ohio.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 
tric lamps. 

MORRIN-CLIMAX  BOILER  CO.— Jersey 
City.  N.  J.  Manufacturer  of  water-tube 
boilers. 

MORRIS  CRANE  A HOIST  CO..  LTD., 
THE  HERBERT.— Niagara  Falls,  Can. 
Manufacturer  of  electric  cranes  and  hoists. 
President,  M.  R.  Meldrum:  vice-president. 

R.  Gillespie;  secretary,  D.  E.  Parrish. 
Main  office  and  factory,  Niagara  Falls,  Can. 
Branch  offices,  Montreal,  Que. ; Toronto, 
Ont. 

MORRISON  LUMBER  CO.,  J.  W.— 927- 
28  Lumber  Exchange.  Minneapolis,  Minn. 
Producer  of  cedar  poles  and  ties.  Business 
established  1900.  partnership,  W.  L.  Col- 
grove  and  J.  W.  Morrison.  Yard,  Deer 
River,  Minn. 

MORRISON  RICKER  MFG.  CO.— Grln- 
nell.  Iowa.  Manufacturer  of  linemen's 
leather  gloves.  Business  established  1856. 
President  and  general  manager,  B.  J. 
Ricker;  vice-president.  Fred  Morrison;  sec- 
retary. L.  C.  Bennett;  treasurer,  A.  L. 
Ricker;  sales  manager,  J.  M.  Ford. 

MORROW  CO..  THE.— Waukegan.  ID. 
Manufacturer  of  electric  vacuum  cleaners. 
Factory',  North  Chicago,  111.  R.  H.  Mor- 
row, proprietor. 

MORSE. — Trade  name  for  lamp  guards 
manufactured  by  the  Hamblin  & Russell 
Mfg.  Co..  Worcester,  Mass. 

MORSE  CHAIN  CO.— Ithaca,  N.  Y. 
Manufacturer  of  silent  power  transmission 
chains.  President,  F.  L.  Morse:  vice-presi- 
dent, E.  T.  Turner;  secretary,  D.  B.  Terry; 
treasurer.  F.  L.  Morse;  general  sales  man- 
ager. V.  D.  Morse.  Main  office  and  fac- 
tory, Ithaca,  N.  Y.  Branch  offices,  141  Milk 
St.,  Boston,  Mass.;  Merchants  Loan  & 
Trust  Bldg.,  Chicago,  111.;  Engineers  Bldg.. 
Cleveland.  Ohio:  Detroit.  Mich.;  50  Church 
St..  New  York,  N.  Y.;  Westinghouse  Bldg., 
Pittsburgh,  Pa.;  Monadnock  Building,  San 
Francisco,  Cal.:  Atlanta.  Ga. : Greensboro, 
N.  C.  Sales  representatives.  Morse  En- 
gineering Co.,  Kansas  City  and  St.  Louis, 
Mo.;-  Strong-Scott  Mfg.  Co..  Minneapolis, 
Minn.;  Jones  & Glassco,  Montreal,  Que., 
and  Toronto.  Ont.,  Can. 

MORSE,  FRANK  W.— 289  Congress  St.. 
Boston,  Mass.  Manufacturer  or  electric 
lighting  specialties.  Business  established 
1899.  Frank  W.  Morse,  owmer.  Sales  rep- 
resentatives, Electrical  Equipment  Co.,  9 

S.  Clinton  St.,  Chicago,  Til.;  Central  States 
Sales  Co.,  211  High  Ave..  Cleveland.  Ohio: 
Automotive  Equipment  Sales  Co..  1104 
Hartje  Bldg.,  Pittsburgh,  Pa.;  Electric 
Sales  Co.,  Kenyon  Bldg.,  Louisville,  Ky. ; 
S.  F.  Wilbur,  955  Post  St..  San  Francisco. 
Cal.;  Arthur  M.  Newhouse,  5 S.  Wabash 
Ave.,  Chicago.  111.:  A.  W.  Voorhis,  21  Park 
Row,  New  York.  N.  Y. 

MORSE  EUREKA.— Trade  name  for 
testing  clips,  terminals  and  nuts  manufac- 
tured by  Frank  W.  Morse,  289  Congress 
St.,  Boston,  Mass. 

MORSE.  SAMUEL  FINLEY  BREESE.— 

An  American  inventor  and  artist  (born  at 
Charlestow-n,  Mass.,  1791.  died  In  New 
York,  1872),  who  is  famous  for  his  inven- 
tion of  the  electric  telegraph.  He  gradu- 
ated at  Yrale  College  in  1810  and  began  life 
as  an  artist.  He  made  several  trips  to 
Europe  to  continue  his  studies  in  painting 
and  received  a professorship  in  art  In 
New  York  City.  Morse  first  conceived  the 
idea  of  the  telegraph  while  on  board  ship 
on  his  return  from  Europe  to  America  in 
1832,  while  discussing  the  then  recent  dis- 
covery in  France  of  a method  of  Increasing 
the  power  of  a magnet  by  passing  electric 
current  through  coils  of  insulated  wire 
wound  on  a soft  iron  bar.  In  September, 
1837,  he  made  a public  exhibition  of  his 
telegraph  and  in  that  year  filed  his  caveat 
at  Washington.  In  1838  he  asked  Congress 
for  funds  to  construct  an  experimental  line 
from  Washington  to  Baltimore.  After  al- 
most despairing  of  this  aid,  he  was  pleas- 
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antly  surprised  to  learn  that  Congress,  at 
the  last  moment  of  its  session  in  March, 
1843.  had  appropriated  $30,000  for  this  line. 
In  1844  Morse  succeeded  in  establishing  a 
working  telegraph  line  between  the  two 
cities  and  demonstrated  to  the  world  the 
practicability  and  utility  of  his  system  of 
electromagnetic  telegraphy.  The  first  mes- 
sage was  sent  on  May  24,  1844.  He  had 
invented  not  only  the  telegraph  instru- 
ments and  line  equipment,  but  also  a prac- 
tical code  of  telegraph  signals  which  is  in 
use  to  this  day  and  generally  known  as 
the  Morse  code.  The  number  and  charac- 
ter of  the  honors  subsequently  bestowed 
upon  Professor  Morse  on  account  of  this 
invaluable  invention  has  probably  never 
been  equalled  in  the  case  of  any  other 
American.  Professor  Morse  set  up  the 
first  daguerreotype  apparatus  and  with 
John  W.  Draper  was  associated  in  taking 
the  first  daguerreotypes  (crude  photo- 
graphs) in  America.  In  October,  1842,  he 
had  laid  the  first  submarine  line  across  the 
harbor  of  New  York  and  later  gave  valu- 
able assistance  to  Peter  Cooper  and  Cyrus 
W.  Field  in  the  successive  efforts  to  lay 
the  first  Atlantic  cable. 

MORSE  TWIST  DRILL  & MACHINE 
CO. — 163  Pleasant  St..  New  Bedford,  Mass. 
Manufacturer  of  twist  drills,  dies,  chucks, 
etc.  Business  established  1864.  Treasurer 
and  general  manager,  H.  E.  Cushman. 

MORSE-WATCH. — Trade  name  for  tele- 
graph sounder  manufactured  by  the  Man- 
ufacturers' & Inventors’  Electric  Co.,  29 
Gold  St.,  New  York.  N.  Y. 

MOSAIC  SHADE  CO.— 589  E.  Illinois  St., 
Chicago.  111.  Manufacturer  of  electric 
table  lamps.  President.  F.  Vizirito;  vice- 
president  and  general  manager,  L.  Vizirito. 

MOSHER. — Trade  name  for  steam  and 
oil  separators  made  by  the  United  Ma- 
chine & Mfg.  Co..  Canton.  Ohio. 

MOSLER  A CO.,  A.  R.— Mt.  Vernon. 
N.  Y.  Manufacturer  of  spark  plugs.  Pres- 
ident and  treasurer,  Arthur  R.  Mosler; 
vice-president  and  secretary.  E.  L.  Mosler. 

MOSSBERG  CO..  FRANK.— Lamb  St., 
Attleboro,  Mass.  Manufacturer  of  wrenches. 
Business  established  1902.  President,  Wal- 
ter I.  Tuttle;  vice-president,  Silas  Tuttle: 
secretary  and  general  manager,  Everett  L. 
Ford;  treasurer  and  sales  manager,  Frank 
T.  Chase.  Branch  offices  and  warehouses, 
180  N.  Market  St..  Chicago.  111.;  214  Mari- 
time Bldg.,  Seattle,  Wash.;  1129  N.  Beck- 
ley  Ave.,  Dallas.  Tex.;  Chamber  of  Com- 
merce Bdlg.,  Atlanta,  Ga.  District  offices. 
503  Equitable  Bldg..  Los  Angeles,  Cal.;  626 
Underwood  Bldg.,  San  Francisco,  Cal.;  414 
Drummond  Bldg.,  Montreal,  Que.,  Can. 

MOSS-SCHURY  MFG.  CO..  INC.— 444- 
446  Woodbridge  St.,  E..  Detroit,  Mich. 
Manufacturer  of  electric  household  refrig- 
erators, fuses,  and  automobile  locks.  Busi- 
ness established  1919.  President.  James 
B.  Webber:  vice-president  and  general 
manager,  Benjamin  L.  Moss;  secretary  and 
treasurer,  George  B.  Graves.  Sales  repre- 
sentatives, Advance  Sales  Co..  74  W.  Wash- 
ington St..  Chicago.  111.;  W.  L.  Collings  & 
Co.,  405  Redondo  Ave.,  Long  Beach.  Col.; 
F.  E.  Reinhardt  & Co.,  13  S.  4th  St.,  St. 
Louis.  Mo. 

MOSS  TIE  CO..  T.  J.— Security  Bldg.. 
SL  Louis.  Mo.  Manufacturer  of  railroad 
ties.  President,  J.  W.  Fristoe;  vice-presi- 
dents. T.  J.  Moss  and  E.  E.  Pershall;  sec- 
retary, F.  C.  Wand;  treasurer,  J.  M.  Rigby. 

MOTIOGRAPH. — Trade  name  for  mo- 
tion-picture and  motion-picture  rewind 
machines  manufactured  bv  the  Enterprise 
Optical  Mfg.  Co.,  564  W.  Randolph  St., 
Chicago,  111. 

MOTION-PICTURE  MACHINERY  AND 
APPLIANCES.  MISCELLANEOUS.— Un- 
der this  classification  are  included  various 
devices,  attachments  to  standard  equip- 
ment, which  are  designed  for  special  uses 
in  connection  with  such  machines.  Among 
these  devices  are  automatic  or  self-re- 
winding  attachments,  control  devices  for 
automatically  cutting  out  the  motor  or  arc 
light  and  closing  the  shutter  in  case  of 
accident  to  machine  or  breaking  of  the 
film,  also  signals  for  various  purposes,  etc. 

Manufacturers: 

Feaster  Film  Feed  Co.,  New  York,  N.  Y. 

“Feaater.”  (Film  feed  machines.) 

Prlzma.  Inc.,  71  W.  23rd  St..  New  York. 

N.  Y. 

Ulmer  Circuit  Breaker.  Inc.,  Louisville. 

Ky.  (For  motion-picture  machines.) 

MOTION-PICTURE  MACHINES,  MO 
TOR-DRIVEN,  MINIATURE.— The  minia- 
ture motion-picture  machines  are  used  ex- 
tensively mor  projection  of  commercial  and 
educational  films  in  conjunction  with  sales 
talks,  safety  and  other  lectures,  school  and 
private  entertainments,  etc.  The  outfits, 
although  in  essential  parts  the  same  as  the 


larger  standard  machines,  are  smaller  and 
usually  portable,  being  mounted  within  a 
metal  cabinet  or  carrying  case.  Some 
types  are  made  so  that  tne  film  may.be 
readily  stopped  or  even  reversed,  so  as  to 
combine  the  motion-picture  and  stereoptl- 
con  features.  The  National  Electrical 
Code  requires  that  these  machines  must 
not  consume  more  than  660  watts  for  the 
projecting  lamp  and  that  they  be  made 
for  narrow  width  “safety"  or  “slow-burn- 
ing” film  only. 

Manufacturers: 

Ad -Photo- Scope  Co.,  308  N.  Michigan 
Blvd.,  Chicago,  111.  “Ad-Photo-Scope.” 

American  Foundry  Co.,  Newark,  N.  J. 
“Automatic.” 

American  Projecting  Co.,  The,  6231-33 
Broadway,  Chicago.  111.  “American.” 

Cummings,  A.  B.,  53-59  Falmouth  St., 
Attleboro,  Mass,  “Ab-Cum-O-Graph.” 

De  Vry  Corp.,  1250  Marianna  St.,  Chi- 
cago, 111.  “De  Vry.” 

Graphoscope  Mfg.  Co..  49  Mechanic  St., 
Newark,  N.  J.  “Graphoscope.” 

Pathescope  Co.  of  America,  Inc.,  Aeolian 
Hall.  New  York.  N.  Y.  “Pathescope.” 

Underwood  & Underwood,  Inc.,  417  5th 
Ave.,  New  York,  N.  Y.  “Touriscope.” 

United  Theatre  Equipment  Corp.,  25  W. 
45th  St.,  New  York,  N.  Y.  “IT.  T.  E.— 
Proctor.” 

Victor  Animatograph  Co.,  527  W.  4th  St.. 
Davenport,  Iowa.  “Victor.” 

Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia.  Pa. 

MOTION-PICTURE  MACHINES,  MO- 
TOR-DRIVEN,  STANDARD.— The  motor- 
driven  machines  used  in  regular  motion- 
picture  theaters  are  subject  to  the  most 
rigid  requirements  by  the  National  Elec- 
trical Code.  The  arc  or  Incandescent  lamp 
and  the  reel  magazine  must  be  housed  in 
individual  metal  casings:  no  solder  can  be 
used  in  the  construction  of  the  magazines; 
the  film  must  not  be  exposed  to  the  light 
of  the  projecting  lamp  except  when  the 
film  is  running  at  regular  operating  speed, 
and  the  motor  must  be  specially  designed 
and  approved.  These  requirements  are 
met  by  the  standard  machines,  which  are 
very  ruggedly  built  almost  entirely  of 
metal.  The  reel  magazines,  lamp  and 
control  mechanism  are  usually  mounted  on 
a metal  frame  with  adjustable  legs,  and 
sometimes  adjustable  for  tilting  to  any  de- 
s‘ red  angle.  The  motor  is  generally 
mounted  directly  below  the  lower  maga- 
zine with  the  winding  mechanism  directly 
connected  to  the  armature  shaft.  A lamp 
rheostat  is  also  a part  of  the  equipment, 
but  is  usually  external  to  the  machine. 
The  motor-driven  machines  are  used  ex- 
tensively'. especially  where  the  best  results 
are  desired  as  motor  drive  gives  uniform 
projecting  speed  which  cannot  be  obtained 
by  the  hand  method.  The  machines  are 
usually  provided  with  automatic  shutters 
to  cut  off  the  light  beam  in  case  the  film 
breaks  so  as  to  prevent  its  ignition. 

Manufacturers: 

Baird  Motion  Picture  Machine  Co.,  24 
E.  23rd  St..  New  York.  N.  Y. 

Bell  & Howell  Co..  1801-15  Larchmont 
Ave..  Chicago,  111.  “Standard  Cine- 
machinery." 

Cosmograph  Motion  Picture  Machine  Co., 
Inc.,  Film  Bldg.,  Cincinnati,  Ohio. 
“Cosmograph.” 

Enterprise  Optical  Mfg.  Co.,  564  W.  Ran- 
dolph St.,  Chicago,  111.  “Motiograph.” 

Graphoscope  Mfg.  Co..  49  Mechanic  St.. 
Newark,  N J.  “Graphoscope.” 

Lancashire  bynamo  & Motor  Co.  of 
Canada.  Ltd.,  45  Niagara  St.,  Toronto. 
Ont..  Can. 

Master  Machine  Tool  Co.,  Inc.,  New 
York.  N.  Y.  “Master.” 

McIntosh  Stereopticon  Co.,  30  E.  Ran- 
dolph St.,  Chicago,  III.  “Edison.” 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y.  “Cameragraph.” 

Precision  Machine  Co.,  Inc.,  New  York, 
N.  Y.  "Simplex.” 

Uniscope  Co.,  2156  Fulton  St.,  Chicago, 
111  “Uniscope.” 

United  Theatre  Equipment  Corp.,  25  W. 
45th  St..  New  York,  N.  Y.  “U.  T.  E.— 
I’roctor.” 

Victor  Animatograph  Co.,  527  W.  4th  St., 
Davenport.  Iowa.  “Victor  Safety 
Cinema,”  “Animatograph,”  “Victor.” 

Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St..  Philadelphia.  Pa. 

MOTION -PICTURE  PROJECTING 
LAMPS. — See  Lamps,  arc,  projecting,  stage 
and  stereopticon;  Lamps,  incandescent, 
projecting. 

MOTION-PICTURE  REWIND  MA- 
CHINES, MOTOR-DRIVEN. — These  devices 
consist  of  a sheet  metal  enclosure  con- 
taining two  reels  and  suitable  motor-driven 
| mechanism  for  unwinding  an  exhibited 
I film  from  one  reel  onto  another  for  future 
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use  and  at  the  same  time  permitting  in- 
spection of  the  film  during  rewinding.  The 
National  Electrical  Code  requires  that  the 
films  be  housed  in  the  sheet-metal  maga- 
zines and  that  there  shall  not  be  exposed 
more  than  two  feet  of  the  film  in  the 
booth.  These  requirements  are  met  in 
the  standard  machines. 

Manufacturers: 

Ansonla  Novelty  Co.,  The,  285  Main  St., 
Ansonia,  Conn. 

Bell  & Howell  Co..  1801-15  Larchmont 
Ave.,  Chicago,  111.  “Standard  Cine- 
machinery.” 

Enterprise  Optical  Mfg  Co..  564  W.  Ran- 
dolph St.,  Chicago,  111.  “Motiograph.” 

Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York.  N.  Y. 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y.  “Cameragraph.” 

Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St..  Philadelphia,  Pa. 

MOTION-PICTURE  WIRE.— See  Wire, 
motion-picture. 

MOTOR,  A-C. — A motor  converting  power 
In  the  form  of  alternating  current  into 
mechanical  power  There  are  two  general 
classes,  the  synchronous  and  the  asyn- 
chronous. The  synchronous  motor  is  a 
synchronous  alternator  with  its  function 
reversed.  Its  speed  is  fixed  by  the  fre- 
quency of  the  supply  and  the  number  of 
poles,  independent  of  the  voltage  or  load. 
Asynchronous  motors  changg  their  speed 
more  or  less  with  load.  They  may  have 
approximately  constant  speed,  as  the  in- 
duction motor,  or  a variable  speed  as  the 
a-c.  series,  the  repulsion  and  some  other 
forms  of  a-c.  commutator  motors. 

MOTOR,  A-C.  COMMUTATOR.— A motor 
whose  rotor  is  provided  with  a winding 
and  a commutator  similar  to  the  armature 
of  a d-c.  machine.  In  some  motors,  as  the 
series  and  the  repulsion  types,  the  com- 
mutator is  a necessary  feature  of  the  con- 
struction; in  others,  as  the  single-phase 
and  polyphase  induction  motors  with  shunt 
characteristics,  the  commutator  is  an  aux- 
iliary device  for  speed  control  or  power- 
factor  correction. 

MOTOR,  A-C.  SERIES.— A motor  hav- 
ing a series  winding,  similar  to  that  of  a 
d-c.  series  motor,  and  operatinig  on  alter- 
nating current.  The  iron  of  the  field 
structure,  as  well  as  that  of  the  arma- 
ture, is  laminated  to  reduce  eddy  currents. 
The  power-factor  is  below  unity  due  to  the 
self-induction  of  the  windings,  but  in  large 
motors  used  for  traction  work  this  feature 
is  improved  by  building  in  a compensating 
winding,  which  largely  neutralizes  the  In- 
d»»^tiv'  reactance  of  the  armature,  leaving 
only  thit  of  the  field  winding  to  lower  the 
power-factor.  The  commutation  in  large 
motors  may  be  accompanied  by  sparking 
unless  special  designs  are  followed.  A com- 
mon arrangement  consists  in  making  the 
commutator  risers  of  greater  resistance 
than  in  d-c.  motors.  The  speed-torque 
characteristic  is  similar  to  that  of  d-c. 
series  motors,  giving  a large  torque  at  low 
speeds  and  smaller  torques  at  higher 
speeds. 

A-c.  series  motors  are  used  In  small 
sizes  for  driving  fans,  vacuum  cleaners 
and  such  devices  as  give  a constant  load 
or  one  in  which  a large  change  in  speed 

•ith  change  in  load  is  not  objectionable; 
also  where  operation  either  on  direct  cur- 
rent or  on  alternating  current  is  desired, 
this  being  called  the  “universal”  motor. 
In  large  sizes  they  are  used  for  a-c.,  and 
combined  d-c.  and  a-c.  electric  railways, 
and  to  a limited  extent  for  cranes  and 
hoists. 

MOTOR  BASES.— See  Bases,  belt  tight- 
ening, motor  and  generator. 

MOTOR  BEARINGS.— See  Bearings. 

MOTOR  BOOSTER. — See  Boosters,  mo- 
tor-driven. 

MOTOR  BRAKES. — See  Brakes,  electric, 
motor,  miscellaneous. 

MOTOR  CITY  STAMPING  CO.— 771 
Maxwell  Ave.,  Detroit.  Mich.  Manufac- 
turer of  switch  boxes. 

MOTOR  CONTROLLERS.— See  Control- 
lers; also  Control  systems. 

MOTOR  CONVERTER.— Also  called  cas- 
cade converter.  See  Converter,  cascade. 

MOTOR  DICTOGRAPH.— Trade  name 
for  automobile  telephones  manufactured 
by  the  Dictograph  IToducts  Corp.,  220  W. 
42nd  St.,  New  York,  N.  Y. 

MOTOR,  D-C. — A machine  changing 
electrical  energy  in  the  form  of  direct  cur- 
rent into  mechanical  energy.  There  are 
three  general  classes,  viz.:  (1)  shunt 
motors  in  which  the  field  winding  for 
producing  the  excitation  is  in  shunt 
with  the  armature  circuit;  (2)  series 
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motors  In  which  the  field  winding  is  in 
series  with  the  armature;  (3)  compound 
motors  which  have  both  a shunt  and  a 
series  field  winding;.  Shunt  motors  run  at 
approximately  constant  speed  for  all  loads 
when  supplied  with  power  at  constant 
voltagre.  Series  motors  under  like  condi- 
tions have  a large  decrease  in  speed  with 
an  increase  of  load;  they  may  race  to 
destruction  if  the  load  is  too  light.  Com- 
pound motors  may  be  differentially  or  cum- 
ulatively wound;  in  the  first  case,  the 
speed  may  be  nearly  constant  with  change 
of  load;  in  the  second  case,  it  will  decrease 
as  the  load  increases,  but  not  as  much  as 
with  a series  motor. 


MOTOR-DRIVEN  APPLIANCES  AND 
MACHINES. — These  are  of  such  a large 
number  that  it  has  been  found  best  to 
list  them  under  the  name  of  the  particular 
appliance  or  machine  desired.  Also  see 
Machines,  motor-driven,  miscellaneous. 

MOTOR,  ELECTRIC.— A dynamoelectric 
machine  used  to  convert  electrical  energy 
into  mechanical  energy  by  utilizing  the 
principle  of  electromagnetic  induction. 
Motors  consist  of  two  essential  parts,  a 
magnetic  field  and  windings  carrying  cur- 
rents through  this  field  in  a transverse 
direction.  The  force  acting  between  the 
rteld  and  the  conductors  carrying  the  cur- 
rents gives  motion  with  the  resultant  con- 
version of  electrical  energy  into  mechani- 
cal. The  construction  of  electric  motors 
is  almost  identical  with  that  of  electric 
generators. 

Motors  may  be  classified  according  to 
the  character  of  the  electric  current  into 
direct-current  motors  and  alternating-cur- 
rent motors.  D-c.  motors  may  be  sub- 
divided according  to  the  arrangement  of 
the  field-exciting  winding  into  shunt,  se- 
ries and  compound.  Shunt  motors  have  an 
exciting  winding  in  shunt  with  the  arma- 
ture or  load  current;  series  motors,  one  in 
series  with  the  load,  and  compound  mo- 
tors. one  in  series  and  one  in  shunt  with 
the  load. 

A-c.  motors  may  be  classified  as  syn- 
chronous and  asynchronous,  the  former 
having  a speed  fixed  by  the  frequency  and 
the  number  of  poles,  while  the  latter  have 
a more  or  less  variable  speed.  Asynchron- 
ous motors  include  a number  of  types, 
such  as  induction  motors,  repulsion  motors, 
series  motors,  repulsion-induction  and 
commutator  motors  with  shunt  character- 
istics. A-c.-  motors  may  be  either  single- 
phase or  polyphase 

Motors  are  also  classified  with  reference 
to  their  speed  characteristics  as  constant- 
speed.  multispeed,  adjustable-speed  and 
varying-speed  motors. 

Constant-speed  motors  are  those  whose 
speed  is  either  constant  at  all  loads  or 
does  not  vary  materially.  Motors  of  this 
class  are  synchronous  motors,  induction 
motors  with  small  slip  and  ordinary  d-c. 
shunt  motors. 

Multispeed  motors,  or  change-speed  mo- 
tors as  they  are  sometimes  called,  can  be 
operated  at  any  one  of  several  distinct 
speeds,  these  speeds  being  practically  in- 
dependent of  the  load,  but  which  cannot 
be  operated  at  intermediate  speeds.  An 
example  of  this  type  is  an  induction  motor 
with  the  stator  so  arranged  that  it  is  pos- 
sible to  regroup  the  coils  and  alter  the 
number  of  poles  and  thus  alter  the  syn- 
chronous speed  of  the  motor.  Also  see 
Concatenate. 

Adjustable-speed  motors  may  have  their 
speed  varied  gradually  over  a considerable 
range,  but  when  once  adjusted  the  speed 
remains  practically  unaffected  by  the  load. 
The  most  common  adjustable-speed  motor 
is  a specially  designed  d-c.  shunt  motor 
whose  speed  is  adjusted  by  changing  the 
field  strength,  either  by  changing  the  field 
current  or  the  reluctance  of  the  magnetic 
circuit.  Polyphase  induction  motors  of  this 
class  may  have  their  speeds  adjusted  by  a 
cascade  connection  to  a second  motor  or  to 
an  auxiliary  commutator  motor  or  syn- 
chronous converter.  A-c.  commutator 
motors  have  their  speeds  adjusted  either 
by  shifting  the  brushes  or  by  the  intro- 
duction of  auxiliary  e.  m.  f.’s  in  the  brush 


circuit.  „ , 

In  varying-speed  motors,  the  speed  nat- 
urally varies  as  the  load  changes,  ordi- 
narily decreasing  when  the  load  increases. 
In  this  class  are  included  series  motors 
for  direct  and  alternating  current,  repul- 
sion a-c.  motors  and  cumulative-compound 
d-c.  motors.  Some  varying-speed  motors 
are  also  adjustable  so  that  the  speed  may 
be  varied  over  a considerable  range  at  any 
given  load,  but  when  once  adjusted  varies 
with  the  load.  D-c  motors  with  resistance 
inserted  in  series  with  the  armature  be- 
long in  this  latter  group,  as  do  polyphase 
ir>'  uct  on  motors  with  wound  rotors. 

Motors  are  also  classified  as  to  the  de- 
gree of  enclosure  provided  in  their  frame 


construction  into  open,  semienciosed,  and 
enclosed  motors;  as  to  their  general  design 
into  dripproof,  splashproof,  dustproof,  dust- 
tight,  explosion  proof,  gas-tight,  moisture- 
resisting,  acid-resisting  and  submersible 
motors;  as  to  size  or  rating  into  fractional- 
horsepower  motors  (those  of  less  than  1 
hp.  continuous  rating)  and  large  power 
motors  (those  of  1 hp.  or  larger);  as  to 
general  character  of  service  into  continu- 
ous-duty, intermittent  and  periodic-duty, 
and  varying-duty  motors;  also  as  to  specif- 
ic kind  of  service  into  many  typos  usuaTy 
designated  by  the  name  of  the  machine  or 
equipment  driven,  such  as  crane,  hoist, 
elevator,  railway,  mill,  sewing  machine, 
phonograph,  etc.,  motors. 

MOTOR  ENCLOSING  AND  VENTILAT- 
ING EQUIPMENT.— Motors  located  in 
dusty  places  easily  become  clogged  with 
dust  and  fail  to  ventilate  properly,  which 
may  result  in  dangerous  overheating. 
Such  motors  are  sometimes  equipped  with 
a motor  enclosure  made  of  sheet  metal, 
which  shuts  out  the  dust.  The  motor  is 
then  ventilated  by  forcing  an  air  current 
through  the  enclosed  housing,  a complete 
pipe  ventilating  system  being  provided  in- 
cluding a blower.  Such  equipments  are 
sometimes  used  in  textile  mills,  wood- 
working plants  and  other  dusty  shops  or 
factories. 

Manufrcturers: 

Motor  Protection  Co.,  17  Illinois  St.,  Cen- 
tral Falls,  R.  I. 

MOTOR  GEARS.— See  Gears  and  pin- 
ions. motor  speed  reduction  and  transmis- 
sion. 


MOTOR-GENERATORS  FOR  BAT- 
TERY CHARGING. — In  motor- generators 
whose  output  is  used  to  charge  storage 
batteries,  the  motor  is  of  the  constant- 
speed  type  for  direct  or  alternating  cur- 
rent, depending  on  the  source  of  supply, 
alternating  current  being,  the  more  com- 
mon. The  generator  may  be  either  shunt 
or  compound  wound.  Motor-generators 
are  quite  widely  used  for  this  work  in 
garages  or  wherever  storage  batteries  are 
to  be  charged  from  a rugged  set  and  with 
fairly  high  efficiency.  They  are  usually 
more  efficient  than  mercury  arc  or  other 
rectifiers,  and  do  not  require  as  skilled  an 
operator  as  do  synchronous  converters. 
The  voltage  regulation  while  charging  may 
be  accomplished  much  more  economically 
and  readily  with  a motor-generator  than 
with  any  constant-potential  charging  out- 
fit. The  voltage  of  the  generator  is  set 
at  the  desired  value  to  start  and  as  the 
charge  proceeds  and  the  counter  voltage  of 
the  cells  increases,  the  generator  voltage 
may  be  increased  the  proper  amount  by 
adjusting  its  field  strength,  without  waste 
of  power.  With  other  devices  furnishing 
constant  voltage  the  charging  current  is 
usually  adjusted  by  means  of  resistors  in 
the  battery  circuits  with  an  attendant 
large  power  loss,  amounting  in  some  cases 
to  over  2i%.  Battery-charging  motor-gen- 
erators are  made  in  a wide  range  of  sizes 
and  voltages,  depending  on  the  capacity 
or  size  and  number  of  batteries  to  be 
charged  in  parallel  at  one  time  and  the 
number  of  cells  charged  in  series.  Most  of 
the  sets  are  horizontal,  but  where  space  is 
restricted  vertical-shaft  sets  are  available. 

Manufacturers: 


MOTOR-GENERATORS.— Motor-genera- 
tor sets  are  electrical  converting  machines 
consisting  of  a motor  mechanically  coupled 
to  one  or  more  generators.  The  motor  of 
the  set  is  always  the  machine  that  re- 
ceives the  electric  power  to  be  converted; 
it  converts  it  first  into  mechanical  power 
that  is  used  to  drive  the  generator  (or 
generators)  of  the  set;  the  latter  gener- 
ates the  electric  power  of  the  kind,  fre- 
quency' and  voltage  desired,  acting  Just 
like  a generator  driven  by  any  other  prime 
mover.  There  is  no  electrical  connection 
between  the  motor  and  generator  elements, 
except  that  sometimes  the  fields  of  both 
machines  are  separately  excited  from  the 
same  source,  as  in  the  case  of  frequency 
converter  sets.  The  motor  and  generator 
are  nearly  always  mounted  on  the  same 
base  and  directly  connected  by  a mechani- 
cal coupling  or  clutch.  Occasionally  two 
generators  are  provided  for  greater  flexi- 
bility or  to  permit  connecting  them  in  se- 
ries in  case  of  high-voltage  d-c.  genera- 
tors; in  such  cases  the  motor  is  usually 
placed  between  the  two  generators. 

Motor-generators  are  used  to  convert 
from  alternating  current  to  direct  current 
or  the  reverse;  alternating  current  from 
one  frequency  to  another  frequency  (some- 
times also  with  change  of  voltage);  direct 
current  at  one  voltage  to  another  voltage; 
single-phase  to  polyphase  alternating  cur- 
rent, or  the  reverse.  While  some  of  these 
transformations  may  be  accomplished 
more  efficiently  and  at  a smaller  first  -cost 
with  other  types  of  machines,  such  as 
synchronous  converters,  cascade  convert- 
ers, transformers,  etc.,  motor-generators 
provide  greater  flexibility  and  permit  of 
adjusting  the  ratio  of  voltage  and  fre- 
quency transformation  over  a wider  range. 
They  also  do  not  require  as  close  attention 
as  some  other  machines,  and  are  therefore 
wideTy  used  where  expert  attendance  is 
not  available. 

Motor-generator  sets  driven  by  syn- 
chronous motors  are  often  used  for  trans- 
forming from  alternating  to  direct  current. 
They  permit  simpler  and  greater  voltage 
regulation  than  synchronous  converters 
and  the  generator  may  be  provided  with 
all  the  desirable  features  of  a machine 
driven  by  a prime  mover,  such  as  wide 
voltage  range  and  practically  any  com- 
pounding characteristics.  It  is  usually 
preferable  to  use  synchronous  motor  drive, 
but  occasionally  cases  arise  where  the  sim- 
plicity and  lower  cost  of  the  squirrel-cage 
induction  motor  make  its  use  desirable  in 
spite  of  its  lower  power-factor. 

The  motors  of  motor-generator  sets  are 
commonly  wired  for  the  transmission 
voltage  and  they  are  often  started  by 
means  of  an  autotransformer  starter  at 
fractional  line  voltage.  Synchronous  motor 
sets  are  either  started  in  this  way  or  by 
the  torque  supplied  by  squirrel-cage  wind- 
ings fitted  in  the  pole  shoes.  Another 
method  sometimes  employed  is  to  tem- 
porarily use  the  d-c.  generator  as  a motor. 

Some  of  the  principal  applications  of  mo- 
tor-generators  and  their  manufacturers 
are  given  below.  Also  see  Converters,  fre- 
quency; Converters,  phase;  Balancer  sets. 


A-C  Electrical  Mfg.  Co.,  The,  4th  St.. 
U.  B.  Bldg.,  Dayton,  Ohio.  “Dayton." 

Acme  'Electric  & Mfg.  Co.,  The,  1444 
Hamilton  Ave.,  Cleveland.  Ohio. 

Allis-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

Andrae  & Sons  Co..  Julius,  Broadway  & 
Michigan  Sts.,  Milwaukee,  Wis.  “Jas- 
co.“ 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co..  The,  84- 
89  St.  Antoine  St.,  Montreal.  Que.,  Can. 

Canadian*  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts..  Hamilton.  Ont..  Can. 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Commercial  Electrical  Supply  Co.,  Broad- 
way & Spruce  Sts.,  St.  Louis,  Mo. 

Cosbv  Electric  & Machine  Co.,  R.  R-. 
1705  E.  Broad  St.,  Richmond,  Va. 

Diehl  Mfg.  Co..  The,  Trumbull  St,  Ellza- 
bethport,  N.  J.  . 

Eck  Dynamo  * Motor  Co.. - Mil 1 & Mam 
Sts.,  Belleville,  N.  J.  H igh-Grade. 

Electric  Products  Co.,  The,  Cleveland. 
Ohio.  “Wotton.”  „ . . 

Fairbanks.  Morse  & Co..  900  S.  Wabash 
Ave.,  Chicago.  111.  “Fairbanks-Morse. 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Individual  vehicle  batter> 
charging  sets  in  capacities  for  charging 
lead  batteries  of  44  cells  or  less  or 
Edison  batteries  up  to  60  cells.  For 
service  on  single  phase  or  polyphase  cir- 
cuits of  various  frequencies  and  stand- 
ard voltages.  (Bulletin  Y-1532.)  Start- 
ing and  lighting  battery  charging  sets 
of  250  to  750  watts  for  series  charg- 
ing. (Booklet  B3432-A.)  Series-mul- 
tiple charging  sets  for  charging.  start- 
ing  and  lighting  batteries,  in  sizes  for  2 
to  10  separate  charging  circuits,  (i- 
1369.)  Note — Tungar  Battery  Charger 
recommended  for  small  battery  charg- 
ing stations.  (Y-14*>7.)  Battery  charg- 
ing sets  for  simultaneously  charging 
two  or  more  batteries  in  multiple,  for 
operation  from  standard  a-c.  circuits 
and  special  sets  for  other  voltages  or 
for  operation  on  direct  current.  These 
sets,  together  with  the  multiple-circuit 
switchboards  to  control  them,  are  de- 
scribed In  Bulletin  Y-1364-A.  See  adv. 
pages  1203-1223.— Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Hertner  Electric  Co.,  The,  1905  W.  114th 
St.,  Cleveland,  Ohio. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy. 
Ohio.  "HB.” 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE..  125  Amory  St.,  Boston,  Mass. 
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Ideal  Electric  & Mfs.  Co..  The.  153  E.  6th 
* St.,  Mansfield,  Ohio.  ‘‘Ideal." 

JANETTE  MFG.  CO.,  556  W.  Monroe  St., 
Chicago,  111. 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Jon^s  ^ Moor^  Electric  Co.,  Ltd.,  296 
Adelaide  St..  West,  Toronto,  Ont.,  Can. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st 
& Magazine  Sts..  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

Mayhew  Co..  867  Meinecke  Ave.,  Mil- 
waukee. Wis. 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee,  Wis.  "Watson." 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan.  N.  J.  "Optimus." 

Northwestern  Mfg.  Co..  The,  Milwaukee, 
Wis.  "Northwestern." 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

ROBBINS  & MYERS  CO.,  THE,  La- 
gonda  Ave.  & Leah  St.,  Springfield, 
Ohio.  "R  & M." 

Rochester  Electric  Products  Corp., 
Driving  Park  Ave.  & • Argo  Park, 
Rochester.  N.  Y. 

ROTH  BROS.  & CO.,  1400  W.  Adams 
St.,  Chicago,  111.  "Rothmotors." 

SHERMAN  MFG.  CO.,  H.  B..  Battle 
Creek,  Mich.  (See  display  adv.  page 
1323  ) 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St..  New  York.  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Valley  Electric  Co.,  4919-29  Connecticut 
St..  St.  Louis,  Mo.  "St.  Louis." 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wesche  Electric  Co..  B.  A.,  1622-28  Vine 
St.,  Cincinnati.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Willey- Wray  Electric  Co..  118  W.  3rd  St., 
Cincinnati,  Ohio.  "Superior." 

MOTOR-GENERATORS  FOR  EXCITA- 
TION.— In  motor- generator  sets  whose 
output  is  used  for  the  excitation  (usually) 
of  alternators,  the  motors  are  practically 
always  polyphase  induction  motors  and 
the  generators  of  the  d-c.  type  wound  for 
126  or  260  volts.  Motor-driven  exciters 
are  used  in  very  many  power  plants, 
usually  not  as  the  exclusive  excitation 
equipment,  but  commonly  in  conjunction 
with  units  driven  by  prime  movers.  In 
some  plants  they  are  considered  of  prime 
importance,  but  generally  they  are  an 
emergency  auxiliary  to  the  exciters  di- 
rectly connected  to  the  alternators.  Their 
principal  advantages  are  relatively  low 
first  cost,  flexibility,  and  cheap,  efficient 
and  reliable  operation.  For  industrial 
plants,  laboratories,  etc.,  where  separate 
excitation  is  necessary  for  synchronous 
machines  or  special  generators,  motor- 
generators  are  often  advantageous  as  ex- 
citer sets. 

Manufacturers: 

Alli8-Chalmers  Mfg.  Co...  Milwaukee, 
Wis. 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago.  111. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts..  Erie.  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
98  St.  Antoine  St..  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St., 
Elizabethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  "High-Grade." 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  "Fairbanks- 
Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Motor-generator  sets  for 
every  service  — exciters,  frequency 
changers,  booster  and  balancer  sets, 
described  fully  in  Bulletin  42552A.  See 
adv.  pages  1203-1223. — Adv. 

General  Platers*  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  “HB." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio.  "Ideal." 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

Lancashire  Dynamo  & Motor  Co.  of 
Canada.  Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.  "Watson." 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 
Wis.  "Northwestern." 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

ROBBINS  & MYERS  CO.,  THE,  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
"R  & M." 

ROTH  BROS.  & CO.,  1400  W.  Adams 
St.,  Chicago,  111.  "Rothmotors." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

TERRY  STEAM  TURBINE  CO.,  THE, 
Terry  Sq.,  Hartford,  Conn. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wllley-Wray  Electric  Co.,  118  W.  3rd 
St.,  Cincinnati,  Ohio.  "Superior."  , 

MOTOR-GENERATORS  FOR  MINE 
HOISTS. — The  use  of  motor- generators 
for  mine  hoisting  control  systems  is  one 
of  the  special  but  important  applications 
of  this  apparatus.  In  this  system  a d-c. 
motor  operates  the  hoist,  and  is  supplied 
with  energy  from  the  d^c.  generator  of 
the  motor-generator  set.  The  motor  of 
the  set  may  be  either  a d-c.  or  a-c.  motor 
depending  on  the  supply.  In  large  hoists 
where  high  peak  currents  are  obtained, 
the  generator  is  usually  driven  by  a poly- 
phase slip-ring  induction  motor  and  the  set 
is  equipped  with  a flywheel.  The  load 
motor  is  connected  directly  across  the  gen- 
erator terminals  without  switches  or  rheo- 
stats in  the  circuit,  the  control  being  ef- 
fected entirely  by  varying  the  generator 
field.  The  motor- generator  set  operates 
continuously  at  a fairly  uniform  speed,  but 
while  the  load  motor  is  not  in  operation 
the  generator  field  circuit  is  open.  On 
starting  the  motor,  the  field  circuit  is 
closed  through  a resistance,  thus  supply- 
ing a reduced  voltage  to  the  motor  which 
is  increased  by  gradually  cutting  out  this 
resistance.  A reversing  switch  in  the  gen- 
erator field  circuit  permits  reversing  the 
direction  of  rotation  of  the  motor.  This 
use  of  a motor-generator  makes  it  possible 
to  handle  sharp  variations  in  load  at 
widely  varying  speeds  without  rheostatic 
losses  in  the  main  circuit  and  without  im- 
posing any  violent  load  variations  on  the 
supply  system.  Similar  motor-generator 
sets  are  used  for  large  rolling-mill  motors 
and  similar  heavy-duty  reversing  service. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  Company  has  built 
some  very  large  sets  for  this  purpose, 
a notable  example  being  the  Crown 
Mines  hoist.  South  Africa,  consisting 
of  a 5000  hp.  induction  .motor  driving 
two  d-c.  generators,  supplying  hoist 
motors  of  4000  hp.  continuous  capacity. 
There  are  G-E  motor-generator  sets 
for  every  service.  Send  for  Bulletin 
42552-A.  See  adv.  pages  1203-1223.— 
Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

MOTOR-GENERATORS  FOR  MISCEL- 
LANEOUS USES. — Motor-generator  sets 
have  a wide  application  to  various  elec- 
trical processes  and  control  and  distribu- 
tion systems.  Their  principal  advantage  is 
the  flexibility  of  transformation  that  is 


possible.  By  using  a motor-generator  set 
the  voltage  may  be  controlled  without 
rheostatic  losses  in  the  main  circuit. 
Among  the  miscellaneous  applications  not 
elsewhere  referred  to  some  of  the  most 
important  are  for  electrolytic  work,  elec- 
tric railway  power  supply,  steel-mill  con- 
trol systems,  portable  welding  sets,  tele- 
phone and  other  signaling  service,  etc. 
For  electrolytic  work  motor- generator  seta 
are  often  very  essential.  The  voltage  re- 
quired Is  on  the  order  of  2 to  20  volts,  and 
the  current  Is  very  large  so  that  rheostatic 
control  is  very  inefficient.  The  generators 
for  this  kind  of  work  are  of  special  con- 
struction because  of  the  unusual  relation 
of  current  value  to  voltage.  Motor-gen- 
erators for  electric  railway  supply  are  now 
mostly  restricted  to  high-voltage  systems 
where  from  1200  to  3000-volt  a-c.  trolley 
circuits  are  used.  These  voltages  cannot 
be  obtained  satisfactorily  with  synchron- 
ous converters.  Before  the  advent  of  60- 
cycle  synchronous  converters,  motor-gen- 
erators were  often  used  for  600 -volt  rail- 
way systems.  For  steel-mill  control  the 
motor- generator  system  is  very  similar  to 
that  for  mine  hoisting,  which  see.  A sep- 
arate motor-generator  is  required  fofl  each 
load  motor.  Welding  outfits  of  the  port- 
able type  for  arc  welding  are  often  made 
up  as  motor- generators  mounted  on  a 
truck;  this  makes  a convenient  and  eco- 
nomical equipment  that  can  be  brought 
close  to  the  work.  Where  considerable  arc 
welding  is  done  in  a shop  a . stationary 
motor- generator  set  of  larger  rating  may 
provide  for  simultaneous  operation  of  sev- 
eral welding  arcs.  In  telephone  exchanges 
ringing  and  busy-test  generators  are 
usually  made  up  as  motor- generator  sets. 
Telegraph,  fire  alarm,  railway  signaling, 
elevator  and  other  signaling  systems  com- 
monly employ  motor- generators. 

Manufacturers: 


Allis-Chalmerg  Mfg.  Co.,  Milwaukee, 
Wis. 

BODINE  ELECTRIC  CO..  2264  W.  Ohio 
St.,  Chicago.  HI. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.. 
Can.  "Westinghouse." 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Connecticut  Dynamo  & Motor  Co..  The, 
Lyons  Ave.  & Colt  St.,  Irvington, 
N.  J. 


Cosby  Electric  & Machine  Co.,  R.  R., 
1705  E.  Broad  St.,  Richmond,  Va. 

Crocker- Wheeler  Co..  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport, N.  J. 

Elager  Electric  Co.,  The,  Watertown, 
N.  Y. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  "High-Grade." 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass. 

Electric  Products  Co.,  The,  Cleveland. 
Ohio.  "Wotton." 

Electro  Dynamic  Co..  Ave.  A.  & North 
St.,  Bayonne,  N.  J.  "Eldco." 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago.  111.  "Fairbanks-Morse." 

F.  B.  Electric  & Mfg.  Co..  119  E.  Atwater 
St.,  Detroit  Mich.  "F.B." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

F\ilton  Co..  E.  E.,  3208  Carroll  Ave., 
Chicago,  III.  "F'ulco." 

General  Platers*  Supply  Co..  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St..  Chicago,  111. 

Green  Electric  Co..  The  W.,  81  Nassau 
St.,  New  York,  N.  Y. 

Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York.  N.  Y.  "20th  Century,"  "Feather- 
weight." 

Hanson  & Van  Winkle,  Newark,  N.  J. 

Hertner  Electric  Co.,  The.  1905  W.  114th 
St.,  Cleveland,  Ohio,  (motion  picture 
set)  "Transverter." 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  "HB.** 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston.  Mass. 

Ideal  EJectnc  & Mfg.  Co.,  The.  163  E. 
5th  St..  Mansfield,  Ohio.  "Ideal.** 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Jantz  & Leist  Electric  Co.,  Western  Ave. 
& York  St.,  Cincinnati,  Ohio. 
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Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont., 
Can. 

Kilbourne  & Clark  Mf g.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  *‘K  & 
C.” 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st 
& Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.  “Watson.” 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 

• Wis.  “Northwestern.” 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

Quasi-Arc  Weldtrode  Co.,  Inc.,  Atlantic 
Ave.  & Warwick  St.,  Brooklyn,  N.  Y. 
(Welding) 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Rndioland  Co.,  209  Alsop  St.,  Jamaica, 
N.  Y. 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO.,  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio.  “Reliance.” 

Ridgway  Dynamo  & Engine  Co.,  120 
Electric  Ave.,  Ridgway,  Pa. 

ROBBINS  & MYERS  CO..  THE,  Lagon- 
da  Ave  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 
“Rochester.” 

ROTH  BROTHERS  & CO.,  Chicago,  111. 
Motor-generator  sets  are  furnished 
either  of  the  construction  where  two 
machines  are  direct  coupled  and 


Roth  Motor-Generator  Set 


mounted  on  an  iron  bed  plate,  or  of 
the  type  where  the  two  armatures  are 
mounted  on  the  same  shaft.  They  are 
made  for  all  voltage  combinations. 
—Adv. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Triumph  Electric  Co.,  The,  3058  South 
St.,  Cincinnati,  Ohio.  “Triumph.” 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis.  Mo. 

Wesche  Eectric  Co.,  B.  A.,  1622-28  Vine 
St.,  Cincinnati,  Ohio. 

Willey-Wray  Electric  Co.,  118  W.  3rd  St.. 
Cincinnati.  Ohio.  “Superior.” 

Wilson  Welder  & Metals  Co.,  Inc.,  253 
36th  St..  Brooklyn,  N.  Y.  (welding 
sets)  “Plastic- Arc.” 

MOTOR-GENERATORS  FOR  MOTION- 
PICTURE  PROJECTION.— The  d-c.  arc 
lamp  gives  a steadier,  more  powerful  and 
whiter  beam  for  projecting  purposes  and  is 
therefore  preferred  to  the  a-c.  arc  in  large 
motion-picture  theaters.  If  the  supply  is 
direct  current  at  standard  110  to  120  volts 
there  is  much  power  lost  in  series  resist- 
ance because  the  arc  takes  less  than  60 
volts.  A d-c.  motor-generator  set  is  there- 
fore used  in  many  cases.  If  there  is  a-c. 
supply  a motor-generator  to  change  it  to 
direct  current  is  often  preferred  to  a syn- 
chronous converter  because  of  its  greater 
simplicity  of  operation  and  wide  voltage 
control.  The  generator  voltage  is  usually 
60  volts  if  the  arcs  are  to  be  connected 
singly  across  the  terminals,  and  120  volts 
if  two  arcs  are  to  be  fed  in  series. 

Manufacturers: 

Electric  Products  Co.,  The,  Cleveland, 
Ohio.  “Rexolux.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  “Componsarc.”  Two  out- 
fits,' the  generator  of  each  being  spe- 
cially designed  and  built  in  four  stand- 
ard sizes,  35,  50,  75  and  100  amps.  In 


the  a-c.  to  d-c.  set  the  motor  is  a 
standard  G-E  induction  motor,  which 
can  be  furnished  for  any  commercial 
circuit,  whether  single,  2-  or  3-phase. 
The  d-c.  to  d-c.  set,  for  use  where 
direct  current  is  available,  automat- 
ically regulates  the  current  so  that  a 
strong,  steady  arc  is  easily  maintained. 
Described,  together  with  the  a-c.  to  a-c. 
transformer  type  “Compensarc,”  in 
Booklet  45113.  See  adv.  pages  1203- 
1223.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

MOTOR,  INDUCTION.— “An  alternating- 
current  motor,  either  single-phase  or  poly- 
phase, comprising  independent  primary 
and  secondary  windings,  one  of  which, 
usually  the  secondary,  is  on  a rotating 
member.  The  secondary  winding  receives 
power  from  the  primary  by  electromag- 
netic induction.” — (A.  I.  E.  E.  Standard- 
ization Rules.)  A rotating  magnetic  field 
is  produced  in  the  motor  by  the  currents 
In  its  primary  windings  and  this  field  cuts 
across  the  conductors  of  the  secondary. 
The  Induced  secondary  currents  react  with 
the  rotating  field  to  produce  the  torque 
of  the  motor. 

A drop  or  a difference  in  speed  (called 
“slip”)  between  the  rotating  field  and  the 
secondary  conductors  is  necessary  in  order 
for  the  field  to  cut  these  conductors  and 
thereby  induce  the  secondary  currents. 
Slip  increases  with  load.  The  power- factor 
of  the  induction  motor,  unless  special  com- 
pensating construction  is  used,  is  less  than 
unity  due  to  the  relatively  large  magnet- 
izing current  required  on  account  of  the 
air  gap  in  the  magnetic  circuit.  The  pow- 
er-factor is  quite  low  at  light  load  and 
rises  with  the.  load. 

Induction  motors  are  designed  to  operate 
with  single- phase  and  with  polyphase  cur- 
rents. Single-phase  motors  are  very  com- 
mon in  fractional-horsepower  and  other 
small  sizes;  while  polyphase  motors,  par- 
ticularly three-phase,  are  common  in 
larger  sizes.  The  secondaries  of  induction 
motors  may  consist  of  a series  of  bars 
equally  spaced  in  slots  around  the  circum- 
ference of  the  core  and  short-circuited  at 
each  end  by  rings  of  conducting  material 
called  the  end  rings;  this  is  known  as  the 
“squirrel-cage”  type.  Or,  in  polyphase 
motors,  the  secondary  may  have  a poly- 
phase winding  similar  to  that  of  the  pri- 
mary; this  is  known  as  the  “wound-rotor” 
type.  Also  the  secondaries  may  have  a 
d-c.  winding  with  a commutator  and 
brushes,  though  this  so-called  “commu- 
tator” type  is  not  common. 

The  speed  of  the  usual  types  of  induc- 
tion motors  depends  mainly  on  the  fre- 
quency of  the  supply,  the  number  of  poles 
and  the  secondary  resistance.  Speed  con- 
trol is  usually  effected  by:  (1)  changing 
the  secondary  resistance  of  the  wound- 
rotor  type;  (2)  changing  the  number  of 
poles  produced  by  one  or  two  primary 
windings;  (3)  by  connecting  two  motors  in 
tandem  or  cascade.  In  the  last  case,  the 
secondary  of  one  motor  is  connected  to  the 
primary  of  a second  motor  which  is  com- 
monly built  on  the  same  shaft;  the  speed 
is  that  of  one  motor  having,  a number  of 
poles  equal  to  the  sum  of  the  number  of 
poles  of  the  two  motors  in  tandem;  this  is 
called  the  “concatenated”  motor. 

Induction  motors  of  the  squirrel-cage 
type  are  very  commonly  used  where  an 
approximately  constant  speed  is  desired 
and  starting  is  infrequent;  they  are 
rugged  machines  and  require  very  little 
maintenance.  The  wound-rotor  type  is 
used  where  adjustable  speed  and  frequent 
starting  is  necessary,  especially  where 
starting  is  under  considerable  load  and 
must  be  with  minimum  starting  current; 
they  are  also  used  in  reversing  service, 
suen  as  in  crane,  hoist  and  for  heavy 
steel -mill  work.  Pole-changing  and  con- 
catenated motors  are  not  much  used. 

MOTOR  KING. — Trade  name  for  spark 
plugs  manufactured  by  the  Motor  Spark 
Plug  Co.,  93-107  Lafayette  St.,  Newark, 
N.  J. 

MOTOR  PLAYER  CORP.— Chicago,  111. 
Manufacturer  of  electric  motors  for  piano 
players.  Business  established  1920.  Presi- 
dent, Julius  Keller,  Sr.;  vice-president, 
Herbert  R.  Stratford;  secretary,  Justin 
W.  Macklin;  treasurer,  Kennett  Sturges; 
general  manager,  Roland  L.  Stratford; 
sales  manager,  R.  S.  Hibshman.  Main  of- 
fice and  factory,  536  Lakeshore  Drive,  Chi- 
cago, 111.  Branch  office,  1028  Society  for 
Savings  Bldg.,  Cleveland,  Ohio. 

MOTOR,  POLYPHASE.— An  a-c.  motor 
operated  by  polyphase  currents.  The  num- 
ber of  phases  is  generally  two  or  three, 
the  latter  being  the  more  common.  Poly- 
phase motors  may  be  synchronous  motors, 

482 


induction  motors  or  commutator  motors  - 
with  shunt  or  series  characteristics. 

MOTOR  PRODUCTS  CORP.— Detroit, 
Mich.  Manufacturer  of  soldering  coppers. 
President  and  general  manager,  D.  B.  Lee; 
vice-presidents,  H.  H.  Seeley,  C.  F.  Jen- 
sen; treasurer,  R.  R.  Seeley;  secretary, 

M.  L.  Brown;  sales  manager,  H.  H.  Seeley. 
Main  office,  Detroit,  Mich.  Factories.  De- 
troit, Mich.,  Ann  Arbor,  Mich.,  Walker- 
ville,  Ont.,  Can.  Branch  offices  and  ware- 
houses, Detroit  Copper  & Brass  Rolling 
Mills,  111  N.  Jefferson  St.,  Chicago;  Detroit 
Brass  & Copper  Co.,  149  Church  St..  New 
York.  Sales  representatives,  Robert 
Knighton,  San  Francisco,  Cal.;  Thomas 
L.  Fowler  Co..  42  Broadway,  New  York. 

N.  Y. 

MOTOR  PROTECTION  CO.— 17  Illinois 
St.,  Central  Falls,  R.  I.  Manufacturer  of 
motor  enclosing  and  ventilating  equipment. 
Business  established  1917.  President.  Jo- 
seph A.  Kennedy;  vice-president,  G.  T. 
Handle;  secretary,  W.  H.  Thornley;  treas- 
urer, W.  E.  Sprackling;  general  manager, 

L.  F.  Arnold. 

MOTOR  PROTECTOR  MFG.  CO.— 47 

Kearney  St.,  San  Francisco,  Cal.  Manu- 
facturer of  motor-protective  equipment. 
Business  established  1914.  President,  H. 

S.  Lavenson;  vice-president,  H.  Haus- 
childt;  secretary,  L.  C.  Leet. 

MOTOR,  REPULSION.— A single-phase 
a-c.  motor  in  which  the  torque  may  be 
considered  as  being  produced  by  the  re- 
pulsion of  like  magnetic  poles.  The  rotor 
is  like  the  armature  of  a d-c.  motor. 
Brushes  bearing  on  the  commutator  180 
electrical  degrees  apart  are  short-circuited 
and  a current  induced  In  the  armature  by 
the  primary  magnetizes  the  armature 
along  an  axis  displaced  several  degrees 
from  the  line  of  magnetization  of  the  pri- 
mary. The  magnetomotive  forces  of  the 
primary  and  the  secondary  are  oppositely 
directed  in  part,  and  the  poles,  which  may 
be  considered  as  being  produced  on  the 
surfaces  of  the  stator  ana  the  rotor  adja- 
cent to  each  other  but  displaced  tangen- 
tially, are  of  like  sign  and  therefore  give 
a force  of  repulsion. 

The  powet -factor  of  the  simple  repulsion 
motor  is  rather  low  except  at  high  speeds. 
This  feature  is  improved  in  the  compen- 
sated repulsion  motor  in  which  a second 
set  of  brushes  placed  90  electrical  degrees 
from  the  short-circuited  set  leads  the 
primary  curient  through  the  armature. 
Such  a motor  will  take  a leading  current 
at  speeds  above  synchronism. 

The  speed-load  characteristic  of  the  re- 
pulsion motor  is  similar  to  that  of  the 
d-c.  or  a-c.  series  motor  and  can  be  mod- 
ified by  shifting  the  brushes.  This  char- 
acteristic makes  it  suitable  for  a-c.  tract- 
ion purposes  where  it  has  been  used  to  a 
very  limited  extent. 

The  repulsion  motor  characteristic  is 
used  in  combination  wdth  the  single-phase 
induction  motor,  either  for  continuous 
running  or  for  starting  only.  For  manu- 
facturers of  this  type  see  Motors,  A-c., 
repulsion-induction. 

MOTOR  SPARK  PLUG  CO.— 93-107  La- 
fayette St.,  Newark,  N.  J.  Manufacturer 
of  spark  plugs.  President,  Frederick 
Wackenhuth;  manager,  Theo.  F.  Schau- 
bacher. 

MOTOR  SPECIALTIES  CO.— Waltham, 
Mass.  Manufacturer  of  automobile  switch- 
es. horn  push  buttons,  inspection  lamps 
and  ether  ?lectrial  specialties.  Business 
established  1910.  President,  Grant  R. 

Beebe;  treasurer  and  general  manager,  F. 

C.  Hersee;  sales  manager,  A.  Fraser. 

MOTOR  STARTERS.— See  Starters, 

motor;  Rheostats,  motor-starting;  Auto-/ 
startei  s,  motor. 

MOTOR  STARTING  PANELS.— See 

Panels,  motor  starting. 

MOTOR  SWITCHES.— See  Switches, 

motor;  Switches,  safety,  motor. 

MOTOR  TENDERS*  OILERS.— See  Oil- 
ers, engineers’,  dynamo  and  motor  ten- 
ders’. 

MOTORA. — Trade  name  for  motor  for 
operating  player-pianos  manufactured  by 
the  Piano  Motors  Corp.,  5 S.  3rd  St.,  Cam- 
den, N.  J. 

MOTORBOAT  LIGHTING  OUTFITS.— 
See  Lighting  outfits,  automobile  and  mo- 
torboat. 

MOTORBOAT  STARTING  OUTFITS.— 
See  Starting  and  lighting  outfits,  automo- 
bile and  motorboat. 

MOTORS. — The  selection  of  the  proper 
motor  to  employ  under  service  conditions 
peculiar  to  any  particular  installation  is 
determined  by  several  conditions.  The 
characteristics  of  the  motor  should  be  such 
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that  it  is  best  adapted  for  the  service  re- 
quired. The  torque  required  at  starting, 
the  maximum  torque,  speed  control  and 
speed  constancy,  as  well  as  the  character 
of  the  energy  available,  are  all  important 
factors  in  the  selection.  In  many  in- 
stances, such  as  isolated  power  plants, 
the  satisfactory  operation  of  the  motor 
load  determines  the  nature  of  the  energy 
to  be  supplied  as  there  are  some  special 
services  for  which  only  alternating-cur- 
rent  or  only  direct-current  motors  may  be 
used. 

Where  a wide  range  of  speed  is  required 
and  where  the  speed  at  any  one  setting 
should  remain  practically  -constant  from 
no  load  to  full  load,  d-c.  motors  are  used, 
as  no  satisfactory  adjustable  speed  a-c. 
motor  has  as  yet  been  marketed  for  this 
purpose.  The  characteristics  and  applica- 
tion of  d-c.  motors  depend  largely  on  the 
type  of  field  windings  used.  Shunt  mo- 
tors used  without  a starting  rheostat  will 
take  several  times  the  full-load  current  at 
starting  and  will  develop  to  three  times 
full-load  torque.  Shunt  motors  above 
hp.  are  usually  supplied  with  starting 
rheostats  which  limit  the  starting  current 
to  about  two  times  full- load  value.  The 
operating  speed  of  shunt  motors  is  prac- 
tically constant  at  all  loads.  This  very 
desirable  characteristic  makes  them  ap- 
plicable to  many  conditions  unless  tne 
starting  or  overload  conditions  are  too 
severe. 

Compound-wound  d-c.  motors  will  de- 
velop higher  starting  and  maximum 
torques  than  will  shunt-wound  motors 
having  the  same  current  input,  but  the 
operating  speed  is  subject  to  greater  var- 
iation. They  should  be  applied  where  high 
starting  torque  is  desired  and  where  mod- 
erate speed  variations  with  change  of  load 
are  not  objectionable,  or  where  starting 
is  frequent.  Series-wound  d-c.  motors  de- 
velop higher  starting  and  maximum  torque 
than  either  the  shunt  or  compound  types, 
but  while  operating  the  speed  varies  con- 
siderably with  the  load,  increasing  as  the 
load  is  decreased.  Because  of  this  fact 
they  should  be  used  only  where  they  may 
be  geared  or  directly  connected  to  the  load, 
as  the  speed  becomes  dangerously  high 
at  very  light  loads  and  the  motor  may 
race  to  destruction  if  entirely  discon- 
nected from  its  load. 

Alternating-current  motors  are  now  of 
greater  importance  than  direct-current 
motors  because  of  the  more  general  use 
of  alternating  current  in  distribution  sys- 
tems. Synchronous  motors  are  strictly 
constant-speed  motors  at  all  loads  up  to 
the  “pull-out"  point  or  maximum  load 
possible  to  carry.  They  operate  in  syn- 
chronism with  the  line  frequency  and  have 
no  speed  change  if  the  frequency  remains 
constant.  Ordinarily  with  motors  of  this 
type  the  starting  torque  will  vary  from 
20  to  30  per  cent  of  full -load  torque.  The 
“pull-in"  torque,  that  Is,  the  torque  the 
motor  will  develop  during  the  time  it  is 
passing  from  the  speed  at  which  it  would 
operate  as  an  induction  motor  to  synchron- 
ous speed  is  about  10  to  16  per  cent  of  full- 
load torque.  Synchronous  motors  are 
therefore  not  adapted  to  applications 
where  it  is  required  to  start  and  accelerate 
large  loads.  Their  use  is  also  limited  by 
their  requirement  of  direct-current  field 
excitation. 

Induction  motors  are  very  widely  used 
for  many  conditions  of  service.  They  are 
generally  classified  according  to  their  sec- 
ondary windings  aa  squirrel-cage  or 
wound-rotor,  or  according  to  the  number 
of  phases  as  single- phase  or  polyphase. 
Single-phase  motors  are  not  generally 
made  in  large  sizes  but  are  very  extensive- 
ly used  in  fractional-horsepower  sizes  for 
various  appliances.  Repulsion- Induction 
motors  are  also  used  largely  for  single- 
phase service  where  the  starting  torque  re- 
quired is  high  and  the  starting  current 
should  be  low. 

Polyphase  induction  motors  in  both  the 
squirrel-cage  and  wound- rotor  type  are 
made  in  numerous  standard  sizes  from 
fractions  of  a horsepower  to  several  hun- 
dred horsepower.  Both  squirrel -cage  and 
wound-rotor  motors  may  be  considered  as 
either  constant  speed  or  varying  speed  ac- 
cording to  the  amount  of  resistance  which 
is  put  into  the  secondary  or  rotor  wind- 
ing. The  drop  in  speed  of  an  induction 
motor  from  no  load  to  full  load  is  known 
as  the  “slip."  It  is  proportional  to  the 
amount  of  resistance  in  the  rotor  wind- 
ing. If  a motor  has  a small  slip,  that  is, 
a low- resistance  rotor  winding,  it  is  con- 
sidered a constant- speed  motor.  The  speed 
and  torque  characteristics  of  such  motors 
compare  with  those  of  a d-c.  shunt  motor. 
If  the  motor  has  a high  resistance  in  the 
rotor  winding  its  slip  is  comparatively 
high,  and  the  motor  is  therefore  suited 


to  varying-speed  work,  such  as  would  be 
obtained  with  a heavily  compounded  or 
series  d-c.  motor. 

The  choice  between  squirrel-cage  and 
wound-rotor  types  depends  upon  the  ef- 
fect of  starting  conditions  on  the  line  or 
generator  and  also  upon  the  speed  control 
desired.  A low- slip  squirrel-cage  motor 
should  not  be  connected  to  a line  where  the 
motor  capacity  exceeds  about  35  per  cent 
of  the  capacity  of  the  generator  supplying 
power  if  the  starting  conditions  are  se- 
vere. This  is  because  a motor  of  this 
type  develops  a lower  torque  with  a high- 
er current  and  at  a lower  power- factor 
than  a wound-rotor  motor.  A wound- 
rotor  motor  will  start  any  load  not  ex- 
ceeding its  maximum  torque  and  will  not 
draw  from  the  line  over  1*4  times  full- 
load current,  if  the  proper  resistance  is 
inserted  between  the  slip  rings.  By  vary- 
ing this  external  resistance  the  operation 
of  the  motor  may  be  governed  as  desired 
and  the  speed-torque  characteristics  var- 
ied by  the  control  equipment. 

Motors  are  not  always  classified  accord- 
ing to  the  principles  of  operation  or  con- 
struction, but  sometimes  according  to  the 
special  purposes  they  are  to  be  used  for. 
Accordingly,  the  motors  described  and 
listed  below  Include  these  uses,  such  as 
railway,  mill  type,  crane  and  hoist,  sew- 
ing machine,  etc. 

The  Importance  of  motors  from  the  man- 
ufacturing and  merchandising  standpoint 
is  shown  by  the  fact  that  over  $120,000,000 
worth  of  motors  were  manufactured  in 
1920,  exclusive  of  fractional- horsepower 
motors  which  were  made  in  large  numbers 
but  the  number  and  value  are  difficult  to 
determine  because  many  appliance  manu- 
facturers make  the  motors  and  include 
them  in  the  value  of  the  .separate  appli- 
ances. The  value  of  motors  manufactured 
in  1920  in  sizes  from  1 hp.  to  100  hp.  is 
placed  at  nearly  $100,000,000.  Of  this 
amount  alternating-current  motors  repre- 
sent the  largest  percentage.  As  early  as 
1914  the  a-c.  motors  manufactured  repre- 
sented about  60  per  cent  of  the  total  value 
of  motors  and  this  percentage  has  been 
steadily  increasing.  Recent  years  have 
seen  many  small  d-c.  generating  stations 
closed  down  and  the  use  of  a-c.  motors 
has  increased  rapidly.  They  are  more 
simple  to  operate  as  a rule,  the  squirrel- 
cage  induction  motors,  which  are  the  most 
common,  requiring  only  occasional  oiling 
that  can  be  done  by  almost  any  one. 
There  are  also  many  cases  where  the 
sparking  at  commutators  or  slip  rings 
would  cause  explosion  or  other  serious 
trouble  in  gaseous  mines,  powder  mills, 
etc.,  and  where  d-c.  or  wound-rotor  mo- 
tors can  therefore  not  be  used. 

MOTORS,  A-C.,  BRUSH-SHIFTING.— 
These  are  a-c.  commutator  type  motors 
with  the  brush  rigging  so  arranged  that 
the  brushes  may  be  shifted  around  the 
commutator  within  certain  limits.  By- 
shifting  the  brushes  the  speed  may  be 
varied  from  60  to  150  per  cent  of  syn- 
chronous speed.  The  characteristics  of 
this  motor  are  similar  to  the  d-c.  series 
motor,  as  an  increase  in  load  will  cause 
a decrease  in  speed  and  yice  versa,  and 
are  also  similar  to  the  slip-ring  induction 
polyphase  motor  with  external  resist- 
ance in  the  secondary.  In  general,  brush- 
shifting  a-c.  motors  are  suitable  for  any 
application  where  the  slip-ring  varying- 
speed  induction  motor  can  be  used. 

The  brush-shifting  motor  consists  of  a 
rotor  with  commutator  and  brushes,  and 
a transformer  connecting  the  rotor  with 
the  stator.  The  stator  has  a distributed 
winding  similar  to  the  ordinary  induction 
motor.  The  rotor  is  practically  like  that 
of  a d-c.  motor  or  generator.  The  chief 
function  of  the  rotor  transformer  is  to  re- 
duce the  voltage  impressed  on  the  com- 
mutator; it  is  simply  a series  transformer 
with  the  primary  in  series  with  the  stator 
of  the  motor  and  the  secondary  con- 
nected to  the  rotor  through  the  brushes 
and  commutator.  These  motors  are  made 
single  phase,  two  phase  and  three  phase. 
The  starting  torque  may  be  made  any- 
thing within  the  range  of  the  motor 
merely  by  having  the  brushes  in  different 
positions.  As  soon  as  the  motor  begins 
to  rotate  the  speed  can  be  adjusted  to 
the  desired  value  by  shifting  the  brushes. 
Shifting  the  brushes  in  the  direction  of 
the  rotation  lowers  the  speed  and  against 
the  rotation  Increases  the  speed. 

Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  BTS.  three  phase, 
brush  shifting  motors  give  an  infinite 
number  of  speeds  and  high,  efficiency 
at  all  of  them.  Developed  for  60  cycles 
from  10  to  100  hp..  inclusive.  Slow 
speed,  25-cycle  motors  can  be  furnished 
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for>  100,  125  and  150  hp.  Type  BSS. 
single  phase  motors  are  furnished  in 
sizes  % to  7%  hp.,  60  cycles,  for  110 
or  220  volts.  Suitable  for  constant 
torque,  belt  or  chain  drive  (fans  and 
blowers,  printing  presses,  refrigerators 
and  laundry  machinery,  etc.).  Will 
permit  50  per  cent  speed  reduction 
against  full  load  or  three-quarters  load 
torque  and  will  start  and  accelerate 
loads  having  two  and  one-half  times 
full  load  torque.  Suitable  control  ap- 
paratus can  be  furnished  for  any  serv- 
ice. (Bulletin  61401.)  See  adv.  pages 
1203-1223. — Adv. 

MOTORS,  A-C.  FRACTIONAL  HORSE- 
POWER.— Fractional  horsepower  a-c.  mo- 
tors are  those  having  a continuous  rating 
of  less  than  1 hp.  at  a speed  of  1700-1750 
r.p.m.  In  many  cases  the  term  is  taken 
to  mean  motors  of  14  or  y%  hp.  or  less,  as 
the  larger  sizes  are  often  identical  in  gen- 
eral design  with  those  exceeding  1 hp.  The 
fractional-horsepower  machines  are  usual- 
ly single-phase  induction  motors  but 
sometimes  single-phase  series  motors  and 
very  rarely  polyphase.  They  are  usually 
provided  with  some  special  starting  de- 
vice, such  as  a commutator  which  is  used 
with  a centrifugal  starting  switch  for 
starting  only.  Commutator  motors  are 
also  made  in  which  the  commutator  is 
also  used  for  running,  giving  both  con- 
stant and  varying  speeds.  A split-phase 
auxiliary  winding  is  also  largely  used  for 
starting.  Some  of  the  larger  sizes  of  this 
type  are  equipped  with  a small  automatic 
clutch  which  permits  starting  before 
throwing  on  heavy  loads.  Fractional- 
horsepower  motors  are  widely  used  for  a 
large  number  of  small  household  and  in- 
dustrial appliances,  such  as  washing  ma- 
chines, dishwashers,  vacuum  cleaners, 
fans,  pumps,  food  choppers,  coffee  grind- 
ers, air  compressors,  portable  drills  and 
grinders,  etc. 

Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Advance  Electric  Co..  6315  Maple  Ave., 
St.  Louis,  Mo.  “Advance." 

Air-Way  Electric  Appliance  Corp.,  To- 
ledo, Ohio. 

American  Radio  & Research  Corp.,  21 
Park  Row.  New  York.  “Twin-R." 

ARNOLD  ELECTRIC  CO.,  Racine.  Wls. 
“Arnold." 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bissell  Co.,  The  F.,  Toledo-Bissell  Mfg. 
Dept.,  226  Huron  St..  Toledo,  Ohio. 

BODiNE  ELECTRIC  CO..  2264  W.  Ohio 
St.,  Chicago.  111.  Fractional  horse- 
power motors  for  all  purposes. — Adv. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts..  Erie,  Pa. 

Bushnell  Mfg.  Co.,  2926  Telegraph  Ave., 
Berkeley,  Cal. 

Calumet  Motor  Co.,  Calumet.  Mich. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks -Morse  Co.,  The.  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Century  Electric  Co.,  1827  Pine  St.,  St. 
Louis,  Mo.  “Century." 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial." 

CRAWFORD  MFG.  CO.,  13-21  Park  Row. 
New  York,  N.  Y.  “Crawford"  A.  C. 
motors  of  this  type  are  furnished  in 
capacities  of  Va.  % and  % h.  p.  (and 
sizes  up  to  15  h.  p.).  The  same  qual- 
ities of  construction  and  operation  are 
maintained  as  in  the  type  described 
under  Motors,  A.  C..  Induction,  Poly-  ♦ 
phase.  Squirrel  Cage. — Adv.  * 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Dawson,  James  J.,  McKeesport,  Pa.  (for 
motion-picture  machines). 

Dayton  Fan  & Motor  Co.,  Monument  *& 
Meigs  Sts.,  Dayton,  Ohio.  “Dayton." 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliz- 
abethport,  N.  J. 

DOMESTIC  ELECTRIC  CO.,  THE,  7223 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio, 
Factory  with  150.000  sq.  ft.  of  floor 
space  devoted  exclusively  to  manufac- 
ture of  "Domestic"  fractional  horse 
power  motors,  sold  principally  to  man- 
ufacturers of  electrical  appliances. 
They  are  designed  and  built  especially 
for  the  appliances  which  they  are  to 
drive  in  split  phase  induction  type, 
plain  or  compensated  series  wound  mo- 
tor parts,  ranging  in  sizes  up  to  ^-hp. 
Domestic  sales’  engineers  are  in  inti- 
mate contact  with  the  daily  problems 
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of  small  motor  applications  under  all 
conditions  and  specialize  in  submitting: 
plans  to  meet  individual  requirements. 
See  advertisement  on  page  1310. — Adv. 

East  Jersey  Pipe  Co.,  Paterson,  N.  J. 

Electro  Dynamic  Co.,  Ave.  A.  & North 
St.,  Bayonne,  N.  J.  “Edco.” 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks- Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  Company  has  studied 
extensively  problems  of  electric  motor 
application  to  many  small  tools  and 
domestic  appliances,  etc.  G-E  frac- 
tional horsepower  motors  are  available 
for  both  alternating  and  direct  current 
and  in  sizes  as  small  as  1/200  hp.  All 
embody  the  quality  features  of  the 
larger  G-E  motors.  For  further  in- 
formation see  page  1220. — Adv. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  “Polar  Cub.'* 

GILLESPIE- EDEN  CORP.,  7 Dey  St., 
New  York,  N.  Y.  “Gillespie.”  (See 
display  adv.  page  1296.) 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Hallberg,  J.  H..  26  W.  45th  St.,  New 
York,  N.  Y. 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis. 

H-G  MFG.  CO.,  1216  Pine  St.,  St.  Louis, 
Mo.,  Manufacturer  of  the  H-G  split- 
hase  motor.  No  live  parts  exposed, 
plashproof  housing.  High  starting 


H-G  Split-Phase  Motor. 


torque.  Low  starting  current.  High 
efficiency  and  power-factor.  Phosphor- 
bronze  bearings.  Large  capacity  oil 
wells,  wick-filled  type.  Sizes  *4-hp. 
and  1/6  hp.  for  110-volt  and  220-volt 
single-phase  operation. — Adv. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory.  125 
Amory  St.,  Boston,  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices,  motor-generators  and 
dynamos:  also  of  hospital,  fire  alarm, 
factory  call,  school,  bank  and  other 
signaling  systems.  Type  “AS”  univer- 
sal motor  made  in  sizes  1/20  to  1/30 
h.p.  Type  “QS”  in  sizes  from  1/20  to 
1/6  hp.  The  mechanical  parts  of  this 
type  are  interchangeable  with  type 
“QD”  d-c.  motors.  They  are  suitable 
for  coin  sorters  'and  counters,  letter 
sealers  and  openers,  addressing  ma- 
chines, light  calculating  machines,  etc. 
Type  “HS”  motors,  mechanically  inter- 
changeable with  type  “HD”  d-c.  motors 
are  made  in  sizes  from  % to  % h.p.  for 
use  in  blue-printing  machines,  bottling 
machines,  floor  surfacing  machines,  etc. 
Type  “HRI”  motors  for  use  as  an  in- 
tegral part  of  pumps,  compressors,  cof- 
fee grinders,  meat  choppers,  packaging 
machinery,  etc.,  are  made  in  sizes  from 
% to  1 h.p.  Mechanically  interchange- 
able with  “HD”  d-c.  motors.  Engineers 
of  the  Holtzer-Cabot  Electric  Co.  are 
always  ready  to  work  hand  In  hand 
with  the  designer  of  a new  device  or 
any  manufacturer  who  is  changing  or 
improving  the  design  of  his  present 
product,  to  the  end  that  a fractional 
horsepower  motor  to  fit  exactly  the  re- 
quirements may  be  built. — Adv. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Invincible  Vacuum  Cleaner  Mfg.  Co., 
Dover,  Ohio. 


JANETTE  MFG.  CO.,  556  W.  Monroe 
St.,  Chicago,  111. 

Jones-Motrola,  Inc.,  29  W.  35th  St.,  New 
York,  N.  Y. 

Kendrick  & Davis  Co.,  Lebanon,  N.  H. 
“K.  & D.” 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K.  & C.” 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  “Kimble.” 

Knapp  Electric  & Novelty  Co.,  611  W. 
51st  St.,  New  York,  N.  Y. 

Lancashire  Dynamo  & Motor  Co.  of 
Canada,  Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Co.,  Port  Chester,  N.  Y. 

Lincoln  Electric  Co.,  The,  E.  38th  St.  & 
Kelley  Ave.,  Cleveland,  Ohio. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Marathon  Electric  Mfg.  Co.,  Wausau, 
Wis.  “O.  K.” 

MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  St.,  Dayton,  Ohio.  “Master.” 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 

OHIO  ELECTRIC  & CONTROLLER  CO., 
Cleveland,  Ohio.  Ohio  ball-bearing, 
splash-proof  motors  will  run  safely 
even  after  lubricant  has  disappeared. 
The  fan  is  thirteen -bladed  sirocco  type 
and  cooling  is  scientifically  correct  so 
they  will  carry  heavy  overload  without 
excessive  heating.  Cut  out  switch  has 
only  nine  simple  strong  parts.  They 
are  best  for  use  where  they  will  get 
little  or  no  care  or  attention. — Adv. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  Quincy,  111. 
Interchangeability  of  Persons  a-c.  and 
d-c.  fractional  horsepower  motors,  is 
a feature  of  great  advantage,  especially 
to  washing  machine  manufacturers. 
These  motors  are  made  in  two  prin- 
cipal types  having  frames  of  similar 
dimensions.  This  feature  of  converti- 
bility applies  to  the  type  G-I  a-c.  and 
the  type  G-D  d-c.  motors  of  the  same 
speeds  and  ratings.  It  is  possible  to 
interchange  these  motors  on  any  ma- 
chine without  altering  the  supporting 
base,  pulley,  belt,  gears  or  other  parts 
in  any  way,  fitting  them  for  operation 
on  different  circuits.  The  frame  and 
bearing  brackets  are  cast  from  best 
grade  gray  iron,  which  provide  ample 
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protection  and  exceptionally  good  ven- 
tilation. Enclosing  plates  can  be  fur- 
nished where  motors  are  exposed  to 
moisture  and  dirt.  These  plates  are 
of  various  types,  including  the  splash 
proof  type  for  washing  machines.  A 
dual  advantage  is  gained  in  the  special 
design  of  the  oiling  arrangement.  It 
permits  the  motors  to  be  mounted  in 
any  position,  floor,  wall  or  ceiling,  and 
eliminates  special  drilling  for  the  oil 
cups.  Persons  motors  are  equipped 
with  a universal  terminal  block,  con- 
sisting of  a fibre  block  with  two  bind- 
ing posts.  This  block  is  mounted  on 
the  motor  with  the  binding  posts  ex- 
tending inside  the  frame  when  en- 
closed terminal  is  desired,  or  extending 
out  when  exposed  type  of  terminal  is 
required.  High  grade  bronze  sleeve 
bearings  are  usually  furnished,  but  ball 
bearings  can  be  supplied  when  required. 
The  high  efficiency  of  Persons  motors 
makes  them  exceptionally  economical 
in  operation  on  lighting  circuits.  All 
motors  are  built  with  heavy  insulating 
material.  The  windings  are  carried  in 
cells  formed  from  material  which  com- 
bines high  insulating  qualities  with  the 
least  dead  space.  They  are  placed  in 
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slots  and  bound  into  place  with  tape 
which  also  holds  the  terminal  connec- 
tions. The  windings  are  impregnated 
with  an  insulating  compound  and 
thoroughly  baked.  This  treatment  is 
repeated  several  times,  making  the 
winding  impervious  to  moisture,  giving 
high  di-electric  strength  and  eliminat- 
ing any  possible  danger  from  shock. 
Persons  motors  are  quiet  and  free  from 
vibration  due  to  dynamic  balancing 
of  the  rotor.  Ample  provision  for  ven- 
tilation by  numerous  ducts  through  the 
motor  and  frame  insures  low  operation 
temperature.  These  motors  are  put 
through  a series  of  tests  during  the 
process  of  winding,  baking  and  as- 
sembling, and  are  carefully  inspected, 
to  meet  the  tests  of  the  American  In- 
stitute of  Electrical  Engineers  stand- 
ards. The  Type  G-I  6(T  cycle,  single 
phase  motors  range  from  A to  % hp. 
with  speeds  of  1140  to  3450  r.  p.  m.  The 
50  cycle  are  of  % to  % hp.  with  1430 
and  2860  r.  p.  m.  The  40  cycle,  A to  % 
hp.  with  speeds  of  1140  and  2300  r.  p.  m.; 
30  cycle  H to  ft  hp.  at  1720  r.  p.  m.; 
and  the  25  cycle,  from  A to  % hp.  at 
1430.  Persons  motors  can  be  supplied 
either  open,  enclosed,  or  seml-enclosed 
as  desired,  and  are  regularly  furnished 
with  groove  pulleys. — Adv. 

Phonograph  Motors  Corp.,  341  N.  Craw- 
ford Ave.,  Chicago,  111.  “Johnson.” 

Premier  Emergency  Corp.,  767  3rd  Ave., 
New  York,  N.  Y.  “Premier.” 

Racine  Electric  Co.,  Bridge  & Ontario 
St.,  Racine,  Wis. 

Recording  & Computing  Machines  Co., 
The,  1 Essex  Ave.,  Dayton,  Ohio. 
“Ohmer.” 

Reynolds  Electric  Co.,  2650  W.  Congress 
St.,  Chicago,  111.  “Reco.” 

ROBBINS  & MYERS  CO.,  THE,  Lagon- 
da'Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

Shedd  Electric  Co.,  Inc.,  Clay  & Locust 
Aves.,  Roselle  Park.  N.  J.  (special). 

SHERMAN  MFG.  CO.,  H.  B..  Battle 
Creek,  Mich.  (See  display  adv.  page 
1323.) 

Sieffert  Electric  Co.,  210  Main  St., 
Evansville,  Ind.  “Sieco.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Sturtevant  Co.,  B.  F..  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

SUNLIGHT  ELECTRICAL  MANUFAC- 
TURING CO.,  THE.  Warren,  Ohio.  Spe- 
cializes in  fractional-hp.,  a-c.  motors, 
primarily  designed  for  use  with  wash- 
ing machines,  mangles,  moving  picture 
machines.  Iceless  refrigerators,  pumps, 
churns,  and  wherever  a well-ventilated, 
waterproof  motor  is  needed.  All  insu- 
lation used  on  them  is  carefully  im- 
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pregnated.  <General  details  of  con- 
struction are  shown  in  above  illustra- 
tion.) “Sunlight”  motors  are  charac- 
terized by  their  high  starting  torque 
and  overload  running  capacity.  They 
are  made  in  various  cycles  ^nd  volt- 
ages to  meet  the  requirements  of  pur- 
chasers. The  company  confines  its  en- 
tire attention  to  this  one  line,  with 
consequent  reductions  in  costs  and  im- 
provement In  the  quality  of  its  pro- 
duct. Sunlight  motors  are  mechani- 
cally and  electrically  efficient,  powerful, 
dependable. — Adv. 

Temco  Electric  Motor  Co.,  The,  504  Su- 
gar St.,  Leipsic,  Ohio.  “Temco.” 

Thomson  Co.,  Ltd.,  Fred,  9 St.  Gene- 
vieve St.,  Montreal,  Que.,  Can. 
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Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
"Menominee." 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  "St.  Louis." 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Warner  Electric  Co.,  Kalamazoo,  Mich. 
"Kazoo." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

White  Dental  Mfg.  Co.,  The  S.  S.,  211 
S.  12th  St.,  Philadelphia,  Pa.  "S.  S. 
White." 

WISCONSIN  ELECTRIC  CO..  Racine. 
Wis.  This  company  is  the  manufac- 
turer of  the  widely  advertised  "Du- 
more"  line  of  fractional  hp.  motors. 
Regular  stock  sizes  range  from  1/25  to 
1/8  hp.  The  company  maintains  a 
large  research  and  experimental  depart- 
ment for  co-operating  with  responsible 
manufacturers  in  solving  special  power 
problems.  See  entry  under  Motors,  uni- 
versal. a-c.  and  d-c.  and  display  adv. 
page  1311. — Adv. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  "Wodack." 

MOTORS,  A-C.  INDUCTION.  POLY- 
PHASE. SQUIRREL- CAGE.  — Squirrel- 
cage  induction  motors  are  those  in  which 
the  secondary  or  rotor  consists  of  a series 
of  bars  equally  spaced  in  slots  around  the 
core  and  short-circuited  at  each  end  by 
rings  of  conducting  material.  (See  Motor, 
induction.)  Squirrel-cage  motors  are  used 
much  more  than  any  other  type  of  in- 
duction motor,  nearly  90%  of  all  induction 
motors  made  in  this  country  being  of  this 
type.  They  are  very  extensively  used  in 
all  branches  of  industry  where  a-c.  energy 
is  utilized,  and  where  adjustable  speed  is 
not  required.  With  such  wide  applications 
they  are  made  in  an  exceedingly  large 
range  of  sizes,  ranging  up  to  10,000  hp. ; 
ratings  up  to  200  hp.  are  standard  and 
above  that  special.  Some  of  the  common 
usages  are  for  nearly  all  forms  of  group 
or  individual  motor-driven  machine  tools, 
such  as  lathes,  drills,  boring  machines, 
bulldozers,  milling  machines,  grinders, 
planers,  saws,  shapers,  etc. ; where  such 
machines  require  adjustable  speed,  cone  or 
step  pulleys,  or  change-speed  gears  are 
used.  These  motors  are  also  used  in  steel 
mills,  cement  mills,  mines,  power  plants, 
etc.,  wherever  a-c.  power  is  used. 

The  advantages  that  have  made  their 
application  so  extensive  are:  simple  and 
very  rugged  construction  giving  a low  first 
cost  and  long  life,  fairly  constant  speed  at 
all  loads,  moderate  starting  torque,  ease  of 
starting  without  any  starting  equipment 
for  small  sized  and  simple  starting  equip- 
ment even  for  quite  large  sizes.  The  ab- 
sence of  any  brushes,  commutator,  slip 
rings  or  other  exposed  contacts  makes 
these  motors  especially  serviceable  in 

S laces  where  Inflammable  materials  might 
ecome  ignited  by  sparking. 

Small  squirrel-cage  motors  may  be 
switched  directly  on  the  line  at  starting 
without  drawing  an  excessive  current.  In 
motors  of  6 hp.  or  over  the  starting  cur- 
rent becomes  too  large  if  started  at  full 
voltage  and  some  means  of  starting  is  re- 
quired. In  such  cases  autostarters  or 
compensators,  which  reduce  the  voltage 
during  the  starting  period,  are  widely  used 
or»  the  star-delta  method  employed.  By 
specially  designing  the  motor  to  give  the 
"deep  slot"  effect,  larger  motors  may  be 
started  directly  from  the  line  with  a more 
moderate  rush  of  current.  In  obtaining  this 
result,  very  deep  rotor  slots  and  bars  are 
used:  this  construction  gives  a high  ap- 
parent resistance  and  low  reactance  at 
starting  and  the  reverse  near  synchronism. 
Manufacturers: 

Advance  Electric  Co.,  6315  Maple  Ave., 
St.  Louis,  Mo.  "Advance." 
Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Electric  Motors.  Inc.,  Milwau- 
kee Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave..  Chicago,  III. 

Bell  Electric  Motor  Co..  Garwood.  N.  J. 
BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Bushnell  Mfg.  Co.,  2926  Telegraph  Ave., 
Berkley,  Cal. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines.  Ont..  Can. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal.  Que.,  Can. 
Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W.  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 
" Westinghouse.  ” 


Century  Electric  Co.,  1827  Pine  St. 
Louis,  Mo.  (Split- phase.)  "Invincible  * 

Clark,  Jr.,  Electric  Co..  Inc.,  Jame  • 

W.  Main  St.,  Louisville,  Ky.  "W  T 

Cleveland  Armature  Works,  Inc.,  4732-36 
St.  Clair  Ave.,  Cleveland,  Ohio.  "< 
A.  W." 

Cleveland  Electric  Motor  Co..  5213  Wind- 
sor Ave.,  Cleveland,  Ohio.  "Cleveland." 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  "Colonial." 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E.,  Toronto,  Ont.,  Can.  "King 
Edward." 

CRAWFORD  MFG.  CO.,  13-21  Park  Row. 
New  York.  N.  Y.  "Crawford"  induc- 
tion motors  have  certain  operating 
features  worthy  of  notice.  They  are 
guaranteed  to  carry  their  full  rated 
load  with  a temperature  rise  not  to  ex- 
ceed 40  degrees  C above  room  tempera- 
ture. Or  they  are  capable  of  standing 
25%  overload  for  two  hours  or  v 
momentary  overload  of  100%.  All  are 
subjected  to  rigid  tests,  such  as  break- 
down tests  of  1500  volts,  temperature, 
efficiency  and  power-factor  tests.  The 
squirrel  cage  type  here  Illustrated  has 
a frame  of  the  best  gray  iron,  care- 
fully • machined  and  all  parts  inter- 
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changeable.  The  bearings  are  of 
"Non-Gran"  bearing  bronze,  oiled  by 
concentric  rings  from  wells  of  ample 
capacity,  protected  by  dust  proof  caps. 
The  stator  is  made  up  of  high  grade 
laminae,  compacted  under  pressure. 
Primary  coils  in  semi-closed  slots,  held 
with  one  piece  insulating  we£ge.  in- 
sulated and  protected  with  moisture 
and  acid  proof  varnish.  The  rotor  is  of 
the  squirrel  cage  type,  the  copper  is 
forced  directly  through  the  iron  with- 
out insulation,  and  end  rings  are  cast- 
on,  of  high-conductivity  bronze,  fusing 
the  copper  bars  into  a unit  electrically 
perfect.  The  shaft  is  of  special  axle 
steel.  These  motors  are  equipped  with 
sliding  base  and  pulley  when  so  or- 
dered.— Adv. 

Crocker-Wheeler  Co.,  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  "High-Grade." 

Electro  Dynamic  Co.,  Ave.  A & North 
St..  Bayonne,  N.  J.  "Edco." 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  "Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 

Li&nc&stcr  pg 

Forbes  & Myers,  172  Union  St.,  Worces- 
ter, Mass. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  KT  Motors  with 
riveted  or  skeleton  frames  range  in 
size  Vi  to  750  hp.,  standard  voltages. 
Adaptable  for  driving  all  machines  re- 
quiring constant  speed.  (Bulletins 
41302-A  and  61505-B.)  Type  KT  multi- 
speed induction  motors  for  60-cycle. 
3-phase  service  only,  on  220,  440  and 
560  volts  may  be  furnished  up  to  12 
hp.  at  four  constant  speeds — 1800. 
1200.  900,  600  r.  p.  m.  Constant  horse- 
power motors  are  suitable  for  ma- 
chine tools,  etc.,  and  constant  torque 
motors  for  operating  fans,  blowers, 
printing  presses,  etc.,  Squirrel-cage 
type  motors  with  closed  box  frame 
construction  are  specially  adapted 
for  centrifugal  pump  service  where 
moisture  is  often  present  and  in 
cases  of  mine  service,  where  water 
often  drips  on  the  motor.  Special 
moisture  resisting  insulation  is  used. 
(Bulletin  61301.)  Special  high-speed  mo- 
tors constructed  with  cast  alloy  rotors 
are  made  for  operation  as  high  as 
25.000  r.  p.  m.,  taking  power  from  spe- 
cial induction  frequency  changers.  Suc- 
cessful application  of  these  motors 
has  been  made  to  woodworking  ma- 
chines; as,  shapers*  saws,  tenonors, 
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and  drills;  all  applications  being  di- 
rect. See  adv.  pages  1203-1223. — Adv. 

GILLESPIE-EDEN  CORP..  7 Dey  St., 
New  York,  N.  Y.  "Gillespie."  (See 
display  adv.  page  1296.) 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St..  Boston,  Mass. 

HOWELL  ELECTRIC  MOTORS  CO., 
Howell.  Mich.  "Red  Band." 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St..  Mansfield,  Ohio.  "Ideal." 

Imperial  Electric  Co..  The,  Akron,  Ohio. 
"Imperial." 

International  Electric  Co.,  Ltd.,  97 
Bleury  St.,  Montreal.  Que..  Can. 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  "Kimble." 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto. 
Ont.,  Can. 

Lincoln  Electric  Co..  The.  E.  38th  St.  & 
Kelley  Ave.,  Cleveland,  Ohio. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st 
& Magazine  Sts..  Louisville,  Ky. 

Marchand  Electrical  Works,  Ltd.,  55  Cote 
St..  Montreal,  Que.,  Can.  "Gold  Band." 

MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  St.,  Dayt/m,  Ohio.  "Master." 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.  "Watson." 

Norfolk  Electric  Mfg.  Co..  215  Cumber- 
land St..  Norfolk,  Va.  "Norfolk." 

Northwestern  Mfg.  Co..  The,  Milwaukee, 
Wis.  "Northwestern." 

OHIO  ELECTRIC  & CONTROLLER  CO., 
THE,  5900  Maurice  Ave.,  Cleveland, 
Ohio. 

PEERLESS  ELECTRIC  CO..  Warren. 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  560  Jersey 
St.,  Quincy,  111. 

Phoenix  Electric  Co.,  Mansfield,  Ohio. 
"Phoenix." 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO.,  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio.  "Reliance." 

ROBBINS  & MYERS  CO..  THE,  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
"R  & M." 

ROTH  BROS.  & CO..  1400  W.  Adams 
St.,  Chicago.  111.  "Rothmotors." 

Sieffert  Electric  Co.,  210  Main  St..  Evans- 
ville. Ind.  "Sieco." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St..  New  York.  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Star  Dynamo  Co.,  Jefferson  City,  Mo. 
"Star." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Thomson  Co.,  Ltd.,  Fred,  9 St;  Gene- 
vieve St.,  Montreal,  Que.,  Can. 

Triumph  Electric  Co.,  The,  3058  South 
St.,  Cincinnati,  Ohio.  "Triumph." 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.,  Los  Angeles,  Cal. 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  "St.  Louis." 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wesche  Electric  Co..  B.  A.,  1622-28  Vine 
St.,  Cincinnati,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wil’ey-Wray  Electric  Co.,  118  W.  3rd 
St.,  Cincinnati,  Ohio.  "Superior." 

Woods  Machine  Co.,  S.  A.,  27  Damrell 
St..  Boston,  Mass. 

MOTORS,  A-C.  INDUCTION,  POLY- 
PHASE WOUND-ROTOR  OR  SLIP-RING. 

— Wound-rotor  induction  motors  are  those 
in  which  the  secondary  or  rotor  part  has  a 
polyphase  winding  similar  to  that  of  the 
primary.  See  Motor,  induction.  Wound- 
rotor  or  slip-ring  motors  are  used  in  places 
where  speed  variation  is  required.  Speed 
variation  may  be  obtained  with  squirrel- 
cage  motors  but  the  motor  must  be  of 
very  special  design  which  makes  it  ex- 
pensive. consequently  such  motors  are 
practically  always  constant-speed.  With  a 
slip-ring  motor  the  rotor  phase  windings 
are  brought  out  to  slip  rings,  and  variable 
external  resistances  may  be  connected  be- 
tween these.  By  properly  proportioning 
the  rotor-circuit  resistance,  the  starting 
torque  and  starting  current  may  be  ad- 
justed to  any  required  value,  and  by  a 
proper  selection  of  resistance  steps  any 
speed -torque  curve  may  be  approximated 
in  normal  operation. 

Motors  having  wound  rotors  are  used  for 
many  of  the  same  purposes  as  squirrel- 
cage  motors,  but  give  the  advantage  of 
directly  adjustable  speed  without  mechani- 
cal belt  or  gear  shifting.  Their  applica- 
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tion  to  industry  tor  driving  machine  tools 
is  generally  to  larger  and  heavier  ma- 
chines, such  as  forging  machines,  bull- 
dozers, hammers,  punching  machines, 
bending  and  straightening  rolls,  shears, 
large  pumps,  blowers,  compressors,  etc. 
They  are  also  used  very  widely  for  eleva- 
tors. hoists,  cranes,  etc.,  and  to  a large 
extent  in  steel,  flour  and  paper  mills. 

Manufacturers: 

Advance  Electric  Co.,  6315  Maple  Ave., 
St.  Louis,  Mo.  “Advance." 

All  is- Chalmers  Mfg.  Co.,  Milwaukee. 
Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Bushnell  Mfg.  Co.,  2926  Telegraph  Ave., 
Bcrklcyi  C!&1« 

Canadian  * Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines,  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co..  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.  W.  Toronto,  Ont..  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

Century  Electric  Co..  1827  Pine  St.,  St. 

Louis,  Mo. ' “Century." 

Clark,  Jr.,  Electric  Co.,  Ine.,  James.  520 
W.  Main  St..  Louisville,  Ky.  “Willey." 
Cleveland  Electric  Motor  Co.,  5213  Wind- 
sor Ave.,  Cleveland,  Ohio.  “Cleveland." 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
Diehl  Mfg.  Co..  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville.  N.  J.  “High-Grade." 
Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J.  “Edco." 
Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago.  111.  “Falrbanks-Morse." 
Fidelity  Electric  Co..  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  MT  motors  for  gen- 
eral service  requiring  frequent  start- 
ing under  load  or  starting  of  loads 
with  high  inertia.  They  possess  high 
starting  torque,  using  a comparatively 
small  amount  of  current  from  the  line. 
Standard  ratings  up  to  200  hp.  for  25 
and  60  cycles.  Special  ratings  up  to 
6000  hp.  Also  high  speed  types  in  sizes 
from  75  to  350  hp.  for  direct  connec- 
tion. Suitable  control  equipment  for 
any  service  can  be  supplied.  See  adv. 
DflR-rs  1203-1223. — Adv. 

GILLES PI E- EDEN  CORP.,  7 Dey  St.. 
New  York,  N.  Y.  “Gillespie."  (See 
display  adv.  page  1296.) 
HOLTZER-CABOT  ELECTRIC  CO.. 

THE,  126  Amory  St.,  Boston,  Mass. 
HOWELL  ELECTRIC  MOTORS  CO.. 

Howell,  Mich.  “Red  Band." 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 

5th  St.,  Mansfield,  Ohio.  “Ideal." 
Imperial  Electric  Co.,  The.  Akron,  Ohio. 
“Imperial." 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  “Kimble/ 
Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St.,  Toronto. 
Ont.,  Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st 
& Magazine  Sts.,  Louisville,  Ky. 
Marchand  Electrical  Works,  Ltd.,  55  Cote 
St.,  Montreal,  Que.,  Can.  “Gold  Band." 
MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  St.,  Dayton,  Ohio.  “Master." 
MECHANICAL  APPLIANCE  CO.,  THE. 

Milwaukee.  Wis.  “Watson." 
NORTHWESTERN  ELECTRIC  CO..  408 
S.  Hoyne  St.,  Chicago,  111. 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 
Wis.  “Northewestern." 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO.,  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio.  “Reliance." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-631  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Sturtevant  Co..  B.  F..  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Thomson  Co..  Ltd.,  Fred,  9 St.  Gene- 
vieve St.,  Montreal,  Que.,  Can. 

Triumph  Electric  Co.,  The.  3058  South 
St.,  Cincinnati,  Ohio.  “Triumph." 

U.  S.  Electrical  Mfg.  Co..  3rd  St.  & Cen- 
tral Ave.,  Los  Angeles,  Cal. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Warner  Electric  Co.,  Kalamazoo,  Mich. 
“Kazoo." 

Wesche  Electric  Co.,  B.  A.,  1622-28  Vine 
St.,  Cincinnati.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


Willey-Wray  Electric  Co..  118  W.  3rd 
St..  Cincinnati,  Ohio.  “Superior." 
MOTORS.  A-C.  INDUCTION,  SINGLE- 
PHASE. — Induction  motors  operating  from 
a single-phase  supply.  Such  motors  usu- 
ally have  squirrel-cage  rotors,  though 
wound  rotors  are  used  to  a limited  extent. 
A rotating  magnetic  field  is  produced,  un- 
der running  conditions,  in  the  single-phase 
induction  motor  by  the  combined  action 
of  one  magnetizing  current  in  the  primary 
and  another  in  the  secondary  which  is  ap- 
proximately in  time  and  space  quadrature 
with  that  of  the  primary.  This  rotating 
field  produces  the  torque  of  the  motor  as 
in  the  polyphase  induction  motor. 

The  starting  torque  of  a single-phase 
induction  motor  is  zero,  for  then  there  Is 
no  rotating  magnetic  field,  unless  the 
motor  is  supplied  with  a starting  device. 
The  most  common  method  of  starting  is 
that  called  the  split-phase,  which  makes 
use  of  a starting  winding  connected  in 
parallel  and  on  the  same  structure  with 
the  main  primary  winding  but  dispaeed 
from  it  so  as  to  give  a magnetomotive 
force  approximately  in  space  quadrature 
with  that  of  the  primary.  The  difference 
in  phase  between  the  two  currents  gives 
sufficient  starting  torque  for  most  uses. 
The  starting  winding  Is  automatically  dis- 
connected as  the  speed  approaches  normal 
value.  The  repulsion-start  method  is  em- 
ployed in  some  motors,  making  use  of  the 
principles  of  a repulsion  motor  in  which 
short-circuited  brushes  bear  on  a rotor 
wound  like  a d-c.  armature.  The  brushes 
are  lifted  and  the  coils  automatically  short- 
circuited  as  the  speed  approaches  normal. 

Single-phase  induction  motors  are  very 
common  in  the  fractional- horsepower  and 
other  small  and  medium  sizes  and  are  used 
to  drive  a large  variety  of  machinery  at 
approximately  constant  speed.  Fractional- 
hfl.  motors  are  separately  listed.  The 
larger  ratings  of  these  motors  are  made  in 
standard  sizes  of  K hp.  to  50  hp.  for  60 
cycles  and  1 to  20  hp.  for  25  cycles.  For 
ratings  exceeding  these  It  Is  preferable  to 
use  the  polyphase  induction  motor.  Cen- 
tral-station companies  place  a much  lower 
limit  on  the  maximum  rating  of  these 
motors  that  may  be  connected  to  their 
lines.  In  order  to  prevent  serious  unbal- 
ancing of  the  phases. 

Manufacturers: 

Advance  Electric  Co..  6315  Maple  Ave., 
St.  Louis,  Mo.  “Advance." 

Becker  Electric  Works,  3055  Lincoln 
Ave..  Chicago.  111. 

Bell  Electric  Motor  Co..  Garwood.  N.  J. 
BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St..  Chicago.  111. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts..  Erie.  Pa. 

Bushnell  Mfe  Co.,  2926  Telegraph  Ave., 
Berkley,  Cal. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 

-Catharines,  Ont..  Can. 

Canadian  Falrbanks-Morse  Co..  The,  84- 
98  St.  Antoine  St..  Montreal,  Que..  Can. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

Century  Electric  Co.,  1827  Pine  St.,  St. 

Louis,  Mo.  “Century." 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial." 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 
Dayton  Fan  & Motor  Co..  Monument  & 
Meigs  Sts.,  Dayton,  Ohio.  “Dayton." 
Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza  - 
bethport.  N.  J. 

DOMESTIC  ELECTRIC  CO..  THE.  7273 
St.  Clair  Ave.,  N.  E.,  Cleveland.  Ohio. 
See  entry  und^r  Motors,  universal,  a-c 
& d-c.  Also  see  display  advertisement 
on  page  1310. — Adv. 

East  Jersey  Pipe  Co..  Paterson,  N.  J. 
EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  III.  “Falrbanks-Morse." 
Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  RI  repulsion  induc- 
tion motors  up  to  15  hp.  Also  com- 
mutator type  for  brush-shift  control 
up  to  7*4  hp.  and  others  in  fractional 
horsepower  sizes.  See  adv.  pages  1203- 
1223  — Adv. 

GILLESPIE- EDEN  CORP..  7 Dey  St., 
New  York,  N.  Y.  “Gillespie."  (See 
display  adv.  page  1296.) 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago.  111. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.,  125  Amory  St.,  Boston.  Mass. 
International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 


JANETTE  MFG.  CO..  556  W.  Monroe  St., 
Chicago.  111. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

MASTER  ELECTRIC  CO..  THE,  460 
Bacon  St.,  Dayton,  Ohio.  “Master." 

NORTHWESTERN  ELECTRIC  CO..  408 
S.  Hoyne  Ave.,  Chicago,  111.  The  motor 
illustrated  is  designed  for  variable 
speed  to  operate  printing  press  and 
other  machines  with  constant  toroue 
load  on  single-phase  a-c.  lines.  The 
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push  button  feature  is  favorably  spoken 
of  as  a time  saver.  Descriptive  book- 
let will  be  sent  on  application  to  any 
prospective  user. — Adv. 

OHIO  ELECTRIC  & CONTROLLER  CO., 
THE,  5900  Maurice  Ave.,  Cleveland, 
Ohio. 

PEERLESS  ELECTRIC  CO..  Warren. 
Ohio.  “Peerless."  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  606  Jersey 
St.,  Quincy,  111. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St.,  Chicago,  111.  “Reco." 

ROBBINS  & MYERS  CO..  THE.  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M." 


SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St.  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Star  Dynamo  Co.,  Jefferson  City.  Mo. 
“Star." 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Thomson  Co..  Ltd.,  Fred,  9 St.  Gene- 
vieve St..  Montreal.  Que.,  Can. 

Tideman  Electric  Mfg.  Co.,  Cairo.  111., 
“Menominee." 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis." 

Wagner  Electric  Mfg.  Co.,'  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Warner  Electric  Co.,  Kalamazoo,  Mich. 


“Kazoo." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


MOTORS,  A-C.  MISCELLANEOUS.— 

There  are  many  types  of  a-c.  motors  man- 
ufactured that  are  not  used  quite  as  ex- 
tensively as  those  specially  listed  here- 
with. The  characteristics  and  principal 
features  of  some  of  these  miscellaneous 
types  are  described  under  Motor,  repulsion; 
Motor,  a-c.  series;  Motor,  a-c.  commuta- 
tor; etc.  The  principal  features  of  the 
other  motors  included  under  this  heading 
are  the  methods  used  for  speed  control. 
One  type  is  the  spinner  motor  which  by  a 
combination  of  electrical  and  mechanical 
features  gives  several  speeds.  It  consists 
of  a stator  or  fixed  primary,  a rotor,  and 
between  them  k spinner  rotating  inde- 
pendently of  the  rotor  and  having  a short- 
circuited  winding,  which  is  the  secondary 
for  the  stator,  and  a slip-ring  winding, 
which  is  the  primary  for  the  rotor.  The 
spinner  may  be  clutched  to  the  rotor  or 
to  the  stator  or  allowed  to  rotate  freely. 
The  Deri  single-phase  motor  giving  speed 
control  by  brush  shifting  is  another  motor 
of  this  type.  Still  another  single-phase 
type  secures  speed  adjustment  by  an  ex- 
ternal vibratory  contact  device  that 
changes  the  average  time  per  cycle  that 
the  voltage  is  impressed. 

Induction  motors  with  commutators  are 
also  used  to  a limited  extent,  as  they  may 
be  arranged  to  have  characteristics  similar 
to  the  adjustable-speed  d-c.  shunt  motor. 
This  is  accomplished  in  a single-phase  in- 
duction motor  by  having  a rotor  similar 
to  the  armature  of  a d-c.  machine,  on 
which  two  short-circuited  sets  of  brushes 
hear,  that  are  displaced  from  each  other 
by  90  electrical  degrees.  One  set  gives  a 
magnetic  axis  through  the  rotor  in  line 
with  that  of  the  stator.  The  object  of  us- 
ing the  commutator  rotor  Is  to  provide  a 
means  for  controlling  the  power- factor  or 
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the  speed  by  Introducing  e.m.f.'s  into  one 
or  the  other  of  the  brush  circuits.  A poly- 
phase motor  may  also  be  arranged  in  a 
similar  manner  so  that  its  speed  can  be 
adjusted  either  by  shifting  brushes  or  in- 
troducing auxiliary  voltages  between  the 
brushes.  This  kind  of  motor  is  designed 
to  do  from  an  a-c.  source  of  supply,  what 
the  d-c.  adjustable-speed  motor  does.  It 
is  more  expensive  and  has  a limited  ap- 
plication. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The,  SI- 
DS St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton,  Ont., 
Can.  “Westinghouse.” 

CRAWFORD  MFG.  CO.,  13-21  Park  Row, 
New  York.  N.  Y.  “Crawford”  Motors 
of  this  t>pe  possess  the  same  qualities 
of  construction  and  operation  as  in  the 
type  described  under  Motors,  A.  C.,  In- 
duction, Polyphase,  Squirrel  Cage. — 
Adv. 

Crocker- Wheeler  Co..  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St..  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade." 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St„ 
Lancaster  Pa, 

GENERAL  * ELECTRIC  CO..  Schenec- 
tady, N.  Y.  There  is  a G-E  motor  for 
almost  every  class  of  service,  however 
special.  With  experience  in  building 
electric  motors  from  fractional  horse- 
power to  several  thousand  hp.  sizes, 
the  General  Electric  Company  is  in  a 
position  to  co-operate  in  supplying  mo- 
tors for  particular  applications,  either 
industrial  or  domestic.  Examples  of 
this  service  are  * portrayed  on  pages 
1212  to  1217.— Adv. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  "HB." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St..  Boston.  Mass. 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio.  "Ideal." 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  "Kimble." 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  SL,  Dayton,  Ohio.  "Master." 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

ROBBINS  & MYERS  CO.,  THE,  Spring- 
field.  Ohio.  Robbins  & Myers  single 
and  polyphase  motors  are  made  for  all 
services  in  sizes  ranging  from  1/30  to 
50-hp.  inclusive.  In  addition  to  the 


R.  & M.  A-C.  Motor 


standard  types  for  general  power  serv- 
ice. special  frames  and  windings  are 
made  on  quantity  orders  for  direct  ap- 
plication to  motor  equipped  appliances 
and  machines  of  all  classes. — Adv. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  page  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston  Mass. 

Thomson  Co.,  Ltd.,  Fred,  9 St.  Gene- 
vieve St.,  Montreal,  Que.,  Can. 

Triumph  Electric  Co.,  The,  3058  South 
St.,  Cincinnati,  Ohio.  "Triumph." 


U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.,  Los  Angeles,  Cal. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Willey-Wray  Electric  Co.,  118  W.  3rd 
St.,  Cincinnati,  Ohio.  “Superior." 

MOTORS,  A-C.  REPULSION-INDUC- 
TION.— A single-phase  a-c.  motor  combin- 
ing the  characteristics  of  the  repulsion 
motor  with  those  of  the  single-phase  in- 
duction motor.  The  rotor  is  wound  and 
provided  with  a commutator  like  that  of 
a d-c.  machine  or  a repulsion  motor.  Two 
sets  of  short-circuited  brushes  make  con- 
tact on  the  commutator  90  electrical  de- 
grees from  each  other,  one  set  giving  a 
magnetic  axis  through  the  rotor  displaced 
several  degrees  from  the  magnetic  axis  of 
the  stator,  as  in  the  repulsion  motor.  The 
second  set  of  short-circuited  brushes  com- 
bine with  the  first  to  form  with  the  rotor 
winding  the  secondary  of  a single-phase 
induction  motor.  The  repulsion-start  prin- 
ciple is  used  with  many  Induction  single- 
phase motors,  but  since  these  are  induc- 
tion motors  while  running,  they  are  listed 
under  Motors,  a-c.  induction,  single-phase. 

The  speed-load  characteristic  of  the  re- 
pulsion-induction motor  is  similar  to  that 
of  a cumulative  compound  d-c.  motor, 
showing  the  series  characteristic  of  the 
repulsion  motor  combined  with  the  shunt 
characteristic  of  the  single-phase  induc- 
tion motor.  It  may  be  designed  to  have 
its  speed  adjusted  by  shifting  the  brushes. 
Repulsion-induction  motors  are  used  for  a 
number  of  purposes,  such  as  blowers,  ro- 
tary compressors  and  pumps,  etc. 

Manufacturers: 

Advance  Electric  Co.,  6315  Maple  Ave., 
St.  Louis,  Mo.  "Advance." 

Baldor  Electric  Co.,  4351-55  Duncan  Ave., 
St.  Louis.  Mo. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bell  Electric  Motor  Co.,  Garwood,  N.  J. 

Canadian  Fairbanks-Morse  Co.,  The,  SI- 
DS St.  Antoine  St.,  Montreal,  Que..  Can. 

Canadian  General  Electric  Co.,  Lta.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghonse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Century  Electric  Co.,  1287  Pine  St.,  St. 
Louis,  Mo.  "Century." 

Dilg  Mfg.  & Trading  Co.,  The,  27  E. 
125th  St.,  New  York,  N.  Y.  "Acme." 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago.  111.  "Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Type  RI,  a constant  speed, 
single-phase  motor  in  sizes  M to  15 
hp.,  26.  40  or  60  cycles,  voltages  inter- 
changeable for  110  or  220-volt  circuit. 
Particularly  adapted  for  starting  at 
full  load  and  will  start  and  accelerate 
loads  having  two  and  one-half  times 
full  load  torque.  Reversible  type,  made 
up  to  5 hp.,  especially  useful  for  ele- 
vators, small  cranes  and  hoists,  laun- 
dry machinery,  etc.  Standard  RI  non- 
reversing motors  may  be  made  re- 
versible with  reduced  rating  by  sim- 
ply adding  4 leads  and  re-setting  brush 
yoke.  (Bulletins  61200-A  and  61508.) 
See  adv.  pages  1203-1223. — Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St..  Chicago.  111. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston.  Mass. 

Jeannin  Electric  Co.,  The,  110  11th  St., 
Toledo.  Ohio.  "Jeannin." 

MASTER  ELECTRIC  CO..  THE,  460 
Bacon  St.,  Dayton.  Ohio.  "Master." 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  506  Jersey 
St..  Quincy,  111. 

ROBBINS  & MYERS  CO.,  THE.  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
"R  & M." 

SHERMAN  MFG.  CO..  H.  B.,  Battle 
Creek,  Mich.  (See  display  adv.  page 
1323.) 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St..  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Union  Electric  Motor  & Mfg.  Co..  Ran- 
dolph & Montgomery  Ave.,  Philadel- 
phia. Pa.  “Union.” 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

MOTORS,  A-C.  SYNCHRONOUS.— Syn- 
chronous motors  consist  of  a field  struc- 
ture and  an  armature  practically  identical 
with  those  of  a synchronous  generator. 
Any  synchronous  generator  may  operate  as 
a motor  and,  vice  versa,  any  synchronous 
motor  may  operate  as  a generator.  Ma- 
chines designed  to  operate  as  synchronous 
motors  usually  have  heavier  damping 
windings  and  greater  synchronous  react- 
ance than  corresponding  machines  de- 
signed to  operate  as  alternators.  The 
average  speed  of  synchronous  motors  is 
dependent  only  on  the  number  of  poles 
and  the  frequency  of  the  supply.  Momen- 
tary changes  of  speed  occur  with  changes 
in  load,  in  applied  voltage,  or  in  excita- 
t*on;  and  pulsations  of  speed,  or  hunting, 
may  follow  these  changes  or  the  pulsa- 
tions in  the  frequency  of  the  supply,  but 
amortis8eur  or  damping  windings  usually 
effectively  reduce  hunting  to  a negligible 
value.  In  general  the  synchronous  motor 
gives  the  greatest  constancy  of  speed  of 
any  type  of  electric  motor. 

The  starting  torque  of  a synchronous 
motor,  as  such,  is  zero.  It  may  be  brought 
up  to  synchronous  speed  by  mechanically 
driving  it  from  some  outside  source,  or,  in 
the  polyphase  motor,  starting  it  as  an  in- 
duction motor,  the  amortisseur  or  damp- 
ing winding  serving  as  the  secondary  of 
an  induction  motor. 

The  power- factor  of  the  synchronous 
motor  depends  upon  its  excitation  and  the 
mechanical  load.  It  usually  takes  a lag- 
ging current  when  the  excitation  is  such 
that  the  counter  e.m.f.  is  less  than  the 
applied  voltage  and  a leading  current  when 
it  is  greater.  Easy  adjustment  of  the  ex- 
citation permits  securing  unity  or  leading 
power-factor.  The  excitation  is  provided, 
like  that  of  alternators,  from  some  d-c. 
source.  Often  this  is  a small  d-c.  genera- 
tor built  on  an  extension  of  the  shaft  of 
the  motor,  or  sometimes  it  is  belted  to 
the  shaft. 

Synchronous  motors  are  naturally 
adapted  to  uses  where  very  constant  speed 
and  high  or  adjustable  power-factor  are 
desired  with  infrequent  starting  at  low  or 
moderate  starting  torque.  Such  conditions 
exist  with  many  motor- generator  sets,  of 
which  frequency  converters  are  a typical 
class,  also  with  refrigerating  machines, 
compressors,  pumps,  etc.  ' 

The  ability  of  the  synchronous  motor  to 
take  leading  or  lagging  current  according 
to  its  excitation  enables  it  to  be  used  for 
power- factor  correction  and  voltage  con- 
trol. It  can  perform  this  service  either 
with  or  without  carrying  a mechanical 
load.  If  it  carries  no  load,  it  is  called  a 
synchronous  condenser.  (See  Condensers, 
synchronous.)  The  ability  to  raise  the 
power- factor  while  carrying  load  makes 
these  motors  favored  by  central-station 
companies  who  in  some  cases  give  prefer- 
ential rates  to  power  users  employing  them. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Becker  Eelectric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Con. 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
98  St.  Antoine  St..  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Fairbanks,  Morse  & Co..  900  S.  Wabash 
Ave.,  Chicago,  111.  "Fairbanks-Morse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  G-E  synchronous  motors 
covering  a wide  range  of  speeds  and 
capacities  are  In  extensive  use  through- 
out many  industries  driving  rolls,  com- 
pressors, pumps,  grinders,  crushers, 
blowers,  fans,  conveyors,  etc.  While 
the  synchronous  motor  may  be  applied 
to  most  any  industrial  service,  its 
greatest  value  is  obtained  when  used 
on  cirruits  with  a need  for  power  fac- 
tor correction.  It  is  also  particularly 
desirable  where  dirfy  operating  condi- 
tions make  a motor  with  a small  air 
gap  inadvisable.  See  adv.  pages  1203- 
1223.) — Adv. 

GILLESPIE- EDEN  CORP.,  7 Dey  St.. 
New  York,  N.  Y.  "Gillespie."  (See 
d:splay  adv.  page  136.) 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
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Ideal  Electric  & Mfg.  Co.,  The.  153  E. 
5th  St.,  Mansfield,  Ohio.  “Ideal.” 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

NORTHWESTERN  ELECTRIC  CO.,  408 
S.  Hoyne  St,.  Chicago.  111. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  See  dis- 
play adv.  pages  1395-1402.) 

MOTORS,  BATTERY  AND  TOY.— 
Fractional- horsepower  motors  usually  of 
the  series  type,  that  may  operate  from  a 
small  battery  or  from  the  low-voltage  sec- 
ondary of  a transformer.  Besides  being 
used  as  toys  and  for  toys,  such  as  minia- 
ture railways,  they  are  applied  to  small 
revolving  signs,  window  displays,  fans, 
slot  machines,  etc.  They  generally  oper- 
ate on  4 to  6 volts. 

Manufacturers: 

• Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.” 

American  Thermostat  Co.,  226  Jelliff 
Ave.,  Newark,  N.  J.  “Marvel.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bunnell  & Co.,  J.  H.,  32  Park  Tlace,  New 
York,  N.  Y.  “Bunnell.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 

T .o  npp  of  or  T^o 

Gilbert  Co.,‘  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  “Polar  Cub.” 

Kendrick  & Davis  Co.,  Lebanon.  N.  H. 
“K.  & D.” 

Knapp  Electric  & Novelty  Co.,  511  W. 
51st  St.,  New  York,  N.  Y.  “Baby 
Grand,”  “Little  Hustler.” 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York.  N.  Y.  “Gem.” 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.,  Los  Angeles,  CaL 

Voltamp  Electric  Mfg.  Co.,  407-409  N. 
Paca  St.,  Baltimore,  Md.  “Voltamp.” 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wilcox  Laboratories,  Inc.,  The.  131  S. 
Fairview  Ave.,  Lansing,  Mich.  “Wilgo.” 

MOTORS,  BUFFING,  FAN,  GRINDING. 

— Sec  Buffers.  Fans,  Grinders. 

MOTORS,  CRANE  AND  HOIST.— Motors 
of  the  series  or  compound  type  when  oper- 
ating on  direct  current,  and  generally  of 
the  wound-rotor  type  of  polyphase  induc- 
tion motors  when  operating  on  alternating 
current,  though  the  a-c.  series  type  is  also 
used  at  times.  Of  these  types  the  series 
wound  d-c.  motor  is  best  adapted  for 
crane  and  hoist  service  and  is  probably  the 
most  common.  It  has  a tendency  to  slow 
down  under  heavy  loads  and  with  light 
loads  the  speed  increases,  which  is  usually 
desirable.  Compound  wound  d-c.  motors 
are  sometimes  used  with  hoists  to  simplify 
the  control  if  dynamic  braking  is  required. 
When  direct  current  is  not  available  and 
it  is  not  feasible  to  install  a converter  or  a 
motor-generator,  a-c.  wound-rotor  motors 
designed  for  heavy  momentary  overload 
capacity  are  generally  used.  As  low-speed 
induction  motors  are  not  satisfactory,  the 
motors  are  usually  connected  to  the  drum 
through  single-reduction  gearing.  D-c. 
machines  in  large  sizes  can  be  built  for 
such  low  speeds  as  60  to  75  r.p.m.  and  are 
sometimes  directly  connected  to  the  drum. 
In  general,  however,  it  is  desirable  to  use 
a moderate-speed  motor  and  connect  to 
the  drum  through  helical  reduction  gear- 
ing. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St..  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cleveland  Electric  Motor  Co.,  5213  Wind- 
sor Ave.,  Cleveland,  Ohio.  “Cleve- 
land.” 

Crocker- Wheeler  Co..  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Electro  Dynamic  Co..  Ave.  A & North 
St.,  Bayonne,  N.  J.  “Edco.” 


Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks- Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  CO  1800  d-c.  motors, 
designed  for  intermittent  service  re- 
quiring a maximum  torque  motor  of 
ample  overload  capacity.  Suitable  for 
floor,  wall  or  ceiling  mounting.  Fur- 
nished with  or  without  back  gear.  To 
facilitate  inspection  or  repair,  top  half 
of  frame  can  be  lifted  off  without  dis- 
turbing back  gearing,  and  shaft  can  be 
removed  without  disturbing  windings 
or  commutator.  Sizes  range  from  2 hp. 
to  100  hp.,  115.  230.  and  550  volts..  Elec- 
tric brakes  of  half  or  full  torque  ca- 
pacity can  be  supplied  to  insure  a 
quick,  sure  stop.  (Bulletin  68100-A.) 
Suitable  control  apparatus  can  be  fur- 
nished. Types  ITC  and  MTC  a-c. 
motors,  made  for  quarter-phase  and  3- 
phase.  give  high  starting  torque  and 
have  low  flywheel  effect,  and  are  well 
suited,  therefore,  to  crane  and  hoist 
work.  For  such  service  they  range  in 
capacities  from  1 to  450  hp.  With  con- 
struction extremely  simple,  they  readily 
withstand  hard  usage.  Regularly  fur- 
nished with  open  frames  and  taper 
shafts  orf  each  end  for  gear  and  sole- 
noid brake.  Suitable  control  can  also 
be  furnished.  (Bulletin  48119-1.)  See 
adv.  pages  1203-1223  — Adv. 

Ideal  Electric  & Mfg.  Co..  The.  153  E. 
5th  St.,  Mansfield.  Ohio.  “Ideal.” 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts..  Louisville,  Kv. 

Marble-Card  Electric  Co..  Gladstone. 
Mich. 

MASTER  ELECTRIC  CO.,  THE.  460 
Bacon  St.,  Dayton.  Ohio.  "Master.” 

MFCHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee.  Wis.  “Watson.” 

Munning  & Co.,  A.  P..  Church  St.,  Mata-' 
wan.  N.  J. 

ROBBINS  & MYERS  CO..  THE.  Lagonda 
Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Stnrtevant  Co.,  B.  F..  Damon  St.,  Hyde 
Park.  Boston,  Mass. 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.. ‘Los  Angeles,  Cal. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis.  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

MOTORS.  D-C.  COMPOUND— Direct- 
current  motors  having  both  shunt  and  se- 
ries field  windings.  The  series  winding 
may  be  connected  so  as  to  oppose  the 
shunt,  giving  the  differential  compound 
motor,  in  which  case  the  speed  mav  be 
more  nearly  constant  than  it  is  with  a 
shunt  motor;  see  Motors,  d-c.  constant- 
speed.  More  commonly  the  series  winding 
acts  in  the  same  direction  as  the  shunt 
around  the  magnetic  circuit.  giving 
cumulative  compounding.  Cumulative 
compound  motors  decrease  in  speed  as  the 
load  increases  and  their  torque  increases 
somewhat  more  rapidly  than  the  armature 
current,  depending  in  part  upon  the  degree 
of  compounding.  They  combine  the  char- 
actertistics  of  series  and  shunt  motors. 
Cumulative  compound  motors  are  used 
where  a large  starting  torque  is  required, 
a variable  speed  Is  desired,  or  at  least  is 
not  objectionable,  and  a safe  light-load 
speed  is  necessary.  Such  motors  are  very 
largely  used  for  elevators  and  heavy  ma- 
chinery drive  of  all  kinds.  They  are  used 
extensively  for  nearly  all  kinds  of  mining 
machinery  in  mines  supplied  with  direct 
current  and  are  also  applied  to  some  tvpes 
of  variable-speed  fans  and  blowers.  Com- 
pound motors  are  sometimes  made  in  small 
sizes  but.  being  used  mostly  for  industrial 
work  where  the  load  is  heavy,  most  of 
them  are  large  machines.  They  have  a 
large  starting  torque  and  the  speed  does 
not  drop  off  as  much  as  with  a series 
motor  when  the  load  is  increased.  If  the 
load  is  entirelv  thrown  off  the  speed  does 
net  reach  a dangerous  value,  as  may  be 
the  case  with  a d-c.  series  motor. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The.  4th  St.,  U. 
B.  Bldg.,  Dayton,  Ohio.  “Ace.” 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 
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BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse.  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mvler  Sts.,  Hamilton,  Ont.  Can. 
“Westinghouse.” 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Consolidated  Electric  Co..  Ltd.,  230-232 
King  St.,  E.,  Toronto.  Ont.,  Can. 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Dayton  Fan  & Motor  Co.,  Monument  & 
Meigs  Sts.,  Dayton.  Ohio.  “Dayton.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport.  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J.  “Edco.” 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 

T jinpflfitpp  Po 

GENERAL  ’ ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  RC.  For  descrip- 
tion see  “Motors,  D-C.,  Constant 
Speed.”  See  adv.  pages  1203-1223. — 
Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  “HB.” 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St..  Mansfield.  Ohio.  “Ideal.” 

JANETTE  MFG.  CO.,  556  W.  Monroe 
St.,  Chicago,  111. 

Jantz  & Leist  Electric  Co.,  Western 
Ave.  & York  St.,  Cincinnati,  Ohio. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MASTER  ELECTRIC  CO.,  THE.  460 
Bacon  St.,  Dayton,  Ohio.  “Master.” 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee,  Wis.  “Watson.” 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

National  Screw  & Tack  Co..  The,  A B 
Products  Division,  Cleveland.  Ohio. 

Olson-Boettger  Electric  Mfg.  Co.,  413  N. 
Franklin  St.,  St.  Paul,  Minn. 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO.,  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio.  “Reliance.” 

ROBBINS  & MYERS  CO.,  THE,  Lagonda 
Ave.,  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

ROTH  BROS.  & CO..  1400  W.  Adams  St., 
Chicago,  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  Type  R T form 
D.  % to  5 H.  P.  is  popular  within  its 
range.  Full  line  of  Compound  wound 
motors.  Sprague  products,  see  display 
adv.,  pages  1306-7. — Adv. 

Star  Dynamo  Co.,  Jefferson  City.  Mo. 
“Star.” 

Sturtevant  Co..  B.  F..  Damon  St..  Hyde 
Park,  Boston,  Mass. 

TIdeman  Electric  Mfg.  Co.,  Cairo  111. 
“Menominee.” 

Triumph  Electric  Co.,  3058  South  St., 
Cincinnati.  Ohio.  “Triumph.” 

Wald  Electric  Mfg.  Corp..  248-56  N. 
Tenth  St..  Brooklyn.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Willey- Wray  Electric  Co..  118  W.  3rd 
St.,  Cincinnati,  Ohio.  “Superior.” 

MOTORS,  D-C.  CONSTANT-SPEED.— 
The  d-c.  shunt  motor  gives  a nearly  con- 
stant speed  throughout  its  range  of  load. 
For  most  purposes  a drop  of  2%  from  no 
load  to  full  load  is  permissible,  so  that  the 
shunt  motor  serves  adequately.  In  spe- 
cial cases,  however,  a greater  constancy 
is  required.  Where  the  speed  must  be 
maintained  within  less  than  1%  a differen- 
tially compounded  d-c.  motor  is  used.  By 
special  design  and  careful  selection  of  the 
degree  of  compounding  the  speed  may  be 
kept  within  a fraction  of  1%  regardless 
of  load.  Also  see  Motors,  d-c.  compound. 
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Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  Type  RC  motor  may 
be  classed  as  the  universal  d-c.  motor. 
Furnished  for  constant  speed,  shunt 
wound  for  conditions  requiring  close 
speed  regulation,  compound  wound  for 
conditions  demanding  heavy  starting 
torque  or  where  violent  power  fluctua- 
tions occur,  series  wound  where  load 
either  possesses  fixed  values  or  may  be 
made  subject  to  automatic  or  manual 
control.  All  these  motors  are  shipped 
for  floor  installation  but  are  readily  ar- 
ranged for  wall  or  ceiling  suspension. 
Other  structural  details  are  in  general 
uniform  throughout  the  range  of  sixes 
from  % to  200  hp.  Suitable  control  ap- 
paratus can  be  supplied  for  any  service 
where  the  motor  is  applicable.  (Bul- 
letins 41013- A and  61014.)  See  adv. 
pages  1203-1223. — Adv. 

MOTORS,  D-C.  FRACTIONAL-HORSE- 
POWER. — Fractional-horsepower  motors 
are  defined  as  those  which  have  a contin- 
uous rating  less  than  lhp.  at  1700  to  1750 
r.p.m.  Many  manufacturers,  however,  are 
inclined  to  call  % or  % hp.  the  upper 
limit  for  fractlonal-hp.  motors,  as  motors 
over  that  size  are  often  identical  in  de- 
sign principles  and  general  proportions  to 
the  larger  motors.  These  small  motors 
are  generally  wound  for  the  standard  volt- 
ages 32,  115  and  230.  For  Vz  and  \-hp. 
motors  both  shunt  and  compound  wind- 
ings are  standard.  Compound  wind- 
ings only  are  standard  for  % and  H 
hp.,  while  shunt  windings  are  used  for 
1/12  and  1/20  hp.  Fractional-hp.  motors 
are  used  for  driving  a large  variety  of 
small  appliances,  such  as  portable  drills 
and  grinders,  office  appliances.  fans, 
dental  engines,  washing  machines,  vacuum 
cleaners,  etc. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The.  4th  St.  U. 
B.  Bldg.,  Dayton,  Ohio.  "Ace.” 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Air-Way  Electric  Appliance  Corp.,  To- 
ledo, Ohio. 

AMERICAN  ELECTRIC  CUTTING  MA- 
CHINE CO..  149-151  Lafayette  St., 
New  York,  N.  Y. 

Becker  Electric  Works,  3055  Lincoln 

AvA  Ph ipfl  prrt  Til 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago.  111.  Fractional  horse- 
power d-c.  motors  for  all  purposes. — 
Adv. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St..  Montreal.  Que.,  Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.t  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.” 

Central  Armature  Works,  417  S.  Racine 
Ave.,  Chicago,  111. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  "Colonial.” 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Dawson.  James  J.,  McKeesport,  Pa. 
(for  motion-picture  machines.) 

Dayton  Fan  & Motor  Co.,  Monument  & 
Meigs  Sts.,  Dayton.  Ohio.  "Dayton.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Dilg  Mfg.  & Trading  Co.,  The.  27  E. 
125th  St.,  New  York,  N.  Y.  "Acme.” 

DOMESTIC  ELECTRIC  CO..  THE,  7223 

' St.  Clair  Ave.,  N.  E.f  Cleveland,  Ohio. 
"Domestic”  electric  motors,  ranging  in 
size  up  to  % hp..  sold  principally  to 
manufacturers  of  electrical  appliances. 
See  entry  under  Motors,  universal,  a-c 
& d-c.  Also  see  display  advertissment 
on  page  1310. — Adv. 

East  Jersey  Pipe  Co.,  Paterson,  N.  J. 

Eck  Dynamo  & Motor  Co..  Mill  & Main 
Sts.,  Belleville,  N.  J.  "High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J. 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 
Mo. 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  III.  "Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 

T .q  of  op  Pq 

GENERAL  ’ ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  This  company  has  studied 
extensively  problems  of  electric  motor 
application  to  many  small  tools  and 
domestic  appliances,  etc.  G-E  frac- 
tional-horsepower motors  are  available 
for  both  alternating  and  direct  current 


in  sizes  as  small  as  1/200  hp.  All  em- 
body the  quality  features  of  the  larger 
G-E  motors.  For  further  information 
see  page  1220. — Adv. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  "Polar  Cub.” 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory,  125 
Amory  St.,  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices,  motor-generators  and 
dynamos;  also  of  hospital,  fire  alarm, 
factory  call,  school,  bank  and  other 
signaling  systems.  Type  "QD"  motor 
is  made  in  sizes  from  1/20  to  1/6  h.p 
These  are  mechanically  interchangeable 
with  type  "QS”  a-c.  motors.  They  are 
suitable  for  addressing  machines,  coin 
sorters  and  counters,  letter  sealers,  etc. 
Type  "HD”  motors  are  made  in  sizes 
from  % to  one  h.p.,  mechanically  in- 
terchangeable with  types  "HS”  and 
"HRI"  a-c.  fractional  h.p.  motors. 
They  are  used  on  blue-printing  ma- 
chines, bottling  machines,'  wire  stickers, 
labeling  machines,  pumps,  compressors, 
refrigerators,  packaging  machinery. 
See  also  advertisement  under  Motors, 
a-c.  fractional  horsepower. — Adv. 

Internationl  X-Ray  Corp.,  326  Broadway, 
New  York,  N.  Y. 

JANETTE  MFG.  CO.,  556  W.  Monroe 
St.,  Chicago,  111. 

Jones-Motrola,  Inc.,  29  W.  35th  St.,  New 
York,  N.  Y. 

Kendrick  & Davis  Co.,  Lebanon,  N.  H. 
"K.  & D.” 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave.,  Chicago,  111.  "Kimble.” 

Knapp  Electric  & Novelty  Co.,  511  W. 
51st  St.,  New  York,  N.  Y. 

Lancashire  Dynamo  & Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester. 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Marathon  Electric  Mfg.  Co.,  Wausau, 
Wis.  "O.  K.” 

MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  St.,  Dayton,  Ohio.  "Master.” 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 
Wis.  "Northwestern.” 

OHIO  ELECTRIC  & CONTROLLER 
CO.,  THE,  5900  Maurice  Ave.,  Cleve- 
land, Ohio. 

Olson-Boettger  Electric  Mfg.  Co.,  413  N. 
Franklin  St.,  St.  Paul,  Minn. 

Osann  Co.,  Frederick,  245  7th  Ave., 
New  York,  N.  Y. 

PEERLESS  ELECTRIC  CO..  Warren, 
Ohio.  "Peerless.”  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO..  Quincy,  111. 
Persons  Type  G-D.  d-c.  motors  are  in- 
terchangeable, and  can  be  easily  con- 
verted for  a-c.  use  if  desired,  without 
altering  the  supporting  base,  pulley, 
belt,  gears  or  other  parts  in  any  way. 
These  motors  are  direct  current  com- 
pound wound.  They  can  be  furnished 
in  the  following  sizes:  % to  % hp., 
3450  r.  p.  m.;  % to  % hp.,  1720  r.  p.  m.; 
and  A to  *4  hp.,  1150  r.  p.  m.;  for  32, 
110  or  220-v.  service.  See  also  this 
company’s  entry  under  Motors,  A-C., 
fractional  horsepower. — Adv. 

Premier  Emergency  Corp.,  767  3rd  Ave., 
New  York,  N.  Y.  "Premier.” 

Racine  Electric  Co.,  Bridge  & Ontario 
St.,  Racine,  Wis. 

ROBBINS  & MYERS  CO.,  THE,  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
"R  & M.” 

Shedd  Electric  Co..  Inc.,  Clay  & Locust 
Aves.,  Roselle  Park.  N.  J.  (special) 

SHERMAN  MFG.  CO..  H.  B.,  Battle 
Creek,  Mich.  (See  display  aav.  page 
1323.) 


When  writing  to  manufacturers  please 
mention  the 
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SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  Sprague  small 
poveer  D.  C.  motors  are  furnished  in 
sizes  from  1/50  H.  P.  up.  They  are 
furnished  with  any  type  of  winding. 
The  Type  RT  or  round  type  shown  in 
the  first  illustration  Is 
a favorite  for  many 
kinds  of  work.  The 
one  shown,  while  of  2 
H.  P.  capacity  is  fur- 
nished in  fractional 
sizes.  Another,  the 
R.  T.  form  D,  shown 
in  the  second  illustra- 
tion, is  back  geared,  shunt  or  compound 
wound.  This  is  of  simple  design  and 
rugged  construction,  arranged  for  cell- 


Type  RT 


Sprague  Motor,  Type  R.  T.,  Form  D 

ing  or  side  wall  suspension.  Standard 
gear  ratios  6-1,  5-1.  and  4-1.  Motor  is 

' enclosed,  with  doors  allowing  access  to 
commutator.  Sizes  % to  5 H.  P.,  115- 
230  volts.  Sprague  products,  see  dis- 
play adv.  pages  1306-7. — Ady. 

Star  Electric  Motor  Co.,  Miller  St.  & N. 
J.  R.  R.  Ave.,  Newark,  N.  J.  "Star.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass 

Temco  Electric  Motor  Co.,  The,  504 
Sugar  St.,  Leipsic,  Ohio.  "Temco.” 

Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

Wald  Electric  Mfg.  Corp.,  248-56  N.  10th 
St.,  Brooklyn,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

WISCONSIN  ELECTRIC  CO.,  Racine, 
Wis.  This  company  is  the  manufactur- 
er of  the  widely  advertised  "Dumore” 
line  of  fractional  hp.  motors.  Regular 
stock  sizes  range  from  1/25  to  1/8  hp. 
The  company  maintains  a large  re- 
search and  experimental  department  for 
co-operating  with  responsible  manufac- 
turers in  solving  special  power  prob- 
lems. See  entry  under  Motors,  uni- 
versal. a-c.  and  d-c.  and  display  adv. 
page  1311. — Adv. 

MOTORS,  D-C.  SERIES.— Direct-current 
motors  in  which  the  field  winding  and  the 
armature  winding  are  electrically  in 
series.  The  field  current  and  the  armature 
current  being  the  same,  the  field  is  strong 
at  heavy  loads  and  weak  at  light  loads 
with  corresponding  slow  and  high  speeds. 
The  speed  is  usually  controlled  by  adjust- 
ing resistance  in  series  with  the  motor. 
The  speed-load  characteristic  with  a very 
large  starting  torque  makes  this  type  of 
motor  especially  suitable  for  traction  work 
where  it  is  very  extensively  used  for 
both  light  and  heavy  cars  and  locomotives. 
It  is  also  used  for  cranes,  hoists,  freight 
elevators,  rolling  mills,  cement  mills,  min- 
ing machinery,  propeller  type  fans  and 
blowers  and  many  other  similar  applica- 
tions. A series  motor  may  race  to  de- 
struction if  entirely  disconnected  from  a 
load,  and  for  this  reason  is  generally 
geared  or  rigidly  connected  to  its  load.  If 
a belt  drive  wrere  used  the  belt  might 
break  or  come  off  and  the  motor  would 
race. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bell  Electric  Motor  Co.,  Garwood,  N.  J. 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Crocker- Wheeler  Co.,  Ampere.  N.  J. 

Dayton  Fan  A Motor  Co..  Monument  A 
Meigs  Sts.,  Dayton.  Ohio.  “Dayton.” 

Diehl  Mfg.  Co.,  The.  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

DOMESTIC  ELECTRIC  CO..  THE.  7223 
St.  Clair  Ave.,  N.  E..  Cleveland.  Ohio. 
“Domestic”  electric  motors.  See  entry 
under  Motors,  universal,  a-c.  & d-c. 
/Iso  see  display  advertisement  on  page 
1310.— Adv. 

Eck  Dynamo  & Motor  Co..  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A & North 
St.,  Bayonne,  N.  J.  ”Edeo.” 

Fairbanks,  Morse  A Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

Great  Lakes  Electric  Mfg.  Co.,  11-17 
S.  Desplaines  St..  Chicago.  111. 

Hall  Switch  & Signal  Co.,  Garwood. 
N.  J. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston.  Mass. 

Ideal  Electric  & Mfg.  Co.,  The.  153  E. 
5th  St.,  Mansfield.  Ohio.  “Ideal.” 

JANETTE  MFG.  CO.,  556  W.  Monroe 
St.,  Chicago,  111. 

Jantz  & Leist  Electric  Co.,  Western 
Ave.  & York  St.,  Cincinnati,  Ohio. 

Jones  & Moore  Electric  Co..  Ltd..  296 
Adelaide  St.,  West,  Toronto.  Ont., 
Can. 

Kurz  & Root.  Appleton,  Wis. 

Lancashire  Dynamo  A Motor  Co.  of  Can- 
ada, Ltd.;  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Tort  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  A 
Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MASTER  ELECTRIC  CO..  THE.  460 
Bacon  St..  Dayton.  Ohio.  “Master.” 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee,  Wis.  “Watson.” 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  506  Jersey 
St.,  Quincy,  111.  “Peco.” 

Racine  Universal  Motor  Co.,  53  W.  Jack- 
son  Blvd.,  Chicago,  111.  “Racine.” 

ROBBINS  & MYERS  CO..  THE.  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
”R  & M.” 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 
“Rochester.” 

ROTH  BROS.  A CO..  1400  W.  Adams 
St.,  Chicago,  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St.,  New  York,  N.  Y.  Complete  line  of 
Series  motors.  Sprague  products,  see 
display  adv.,  pages  1306-7. — Adv. 

Sturtevant  Co.,  B.  F..  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

Triumph  Electric  Co..  3058  South  St., 
Cincinnati,  Ohio.  “Triumph.” 

Wald  Electric  Mfg.  Corp..  218-56  N.  10th 
St.,  Brooklyn.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pag^s  1395-1402.) 

Willey- Wray  Electric  Co..  118  W.  3rd 
St.,  Cincinnati,  Ohio.  “Superior.” 

MOTORS,  D-C.  SHUNT.— Direct-current 
motors  in  which  the  field  winding  is  in 
shunt  with  the  armature  circuit.  With 
constant  applied  voltage,  the  speed  of  a 
shunt  motor  is  nearly  constant  for  all 
loads.  The  torque  is  approximately  pro- 
portional to  the  armature  current.  Shunt 
motors  are  often  designed  and  built  for 
adjustable- speed  operation.  The  speed  is 
most  commonly  adjusted  by  changing  the 
field  current  by  means  of  the  field  rheo- 
stat, the  speed  increasing  as  the  field 
current  is  decreased.  Shunt  motors  have 
a very  extensive  application  where  d-c. 
power  is  available  for  driving  a large  va- 
riety of  machines  at  constant  or  adjusted 
speeds,  as  may  be  desired.  They  are  used 
widely  in  machine  shops  and  industrial 
lants  in  general  for  driving  nearly  all 
inds  of  machine  tools,  except  such  as 
require  very  large  starting  torque  and  are 
frequently  started  and  stopped.  They  are 
also  used  for  ventilating  systems  with 
either  centrifugal,  propeller  or  positive 
blowers  and  fans. 


Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The,  4th  St., 
U.  B.  Bldg.,  Dayton,  Ohio.  “Ace.” 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bell  Electric  Motor  Co..  Garwood,  N.  J. 

BURKE  ELECTRIC  CO.,  12th  A Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
OS  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis.  Mo. 

Clark.  Jr.,  Electric  Co.,  James,  520  W. 
Main  St.,  Louisville,  Ky.  “Willey.” 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Consolidated  Electric  Co..  Ltd.,  230-232 
King  St..  E.,  Toronto,  Ont.,  Can. 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Dayton  Fan  & Motor  Co.,  Monument  A 
Meigs  Sts.,  Davton,  Ohio.  “Dayton.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

Eck  Dynamo  & Motor  Co.,  Mill  A Main 
Sts.,  Belleville.  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A.  & North 
St.,  Bayonne.  N.  J.  “Edco.” 

Electromotor  Co.,  32-40  S.  Clinton  St.. 
Chicago.  111. 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis. 
Mo. 

Fairbanks,  Morse  A Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  RC.  For  descrip- 
tion see  “Motors.  D-C.,  Constant 
Speed.”  See  adv.  pages  1203-1223. — 
Adv. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S. 
Desplaines  St..  Chicago.  III. 

Hobart  Bros.  Co.,  113  Water  St,,  Troy, 
Ohio.  ”HB.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 

Ideal  Electric  & Mfg.  Co..  The,  153  E. 
5th  St..  Mansfield,  Ohio.  “Ideal.” 

JANETTE  MFG.  CO.,  556  W.  Monroe 
St.,  Chicago,  111. 

Jantz  & Leist  Electric  Co..  Western 
Ave.  A York  St.,  Cincinnati,  Ohio. 

Jones  A Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

Kurz  & Root.  Appleton,  Wis. 

Lancashire  Dynamo  & Motor  Co.  of 
Canada,  Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  A 
Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone. 
Mich. 

MASTER  ELECTRIC  CO.,  THE,  460 
Baccn  St.,  Dayton,  Ohio.  “Master.” 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 
Wis.  “Northwestern.” 

Olson-Boettger  Electric  Mfg.  Co.,  413  N. 
Franklin  St..  St.  Paul.  Minn. 

PEERLESS  ELECTRIC  CO..  Warren. 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  506  Jersey 
St.,  Quincy,  111. 

RELIANCE  ELECTRIC  A ENGINEER- 
ING CO.,  1054  Ivanhoe  Road,  Cleve- 
land, Ohio.  Type  T heavy-duty  Reli- 
ance motors  are  designed  for  all  gen- 


Rellance  Type  T 


eral  service  purposes.  An  unusual 
combination  of  engineering  knowledge 


backed  by  years  of  practical  experi- 
ence was  placed  at  the  disposal  of  this 
company  when  designing  Type  T 
motors.  Thirty-five  prominent  elec- 
trical engineers  who  have  watched 
motors  operating  under  the  worst  con- 
ditions and  have  seen  them  in  their 
repair  shops  showed  where  extra 
strength  and  quality  were  needed. 
Their  ideas  were  built  into  Type  T 
motors.  Actual  results  have  proved 
the  wisdom  of  getting  more  of  the 
user's  experience  into  motor  design. 
Motors  can  be  furnished  shunt,  com- 
pound, or  series  wound ; open,  semi- 
enclosed  or  fully  enclosed;  for  constant 
and  adjustable -speed  service. — Adv. 

ROBBINS  & MYERS  CO..  THE.  Lagon- 
da  Ave.  A Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 
HHocli6stGr  ** 

ROTH  BROS.  & CO..  1400  W.  Adams 
St.,  Chicago,  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St.,  New  York,  N.  Y.  Complete  line  of 
Shunt  motors.  Sprague  products,  see 
display  adv.,  pages  1306-7. — Adv. 

Star  Dynamo  Co.,  Jefferson  City,  Mo. 
“Star.” 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

Triumph  Electric  Co.,  The,  3058  South 
St..  Cincinnati,  Ohio.  “Triumph.” 

Wald  Electrtic  Mfg.  Corp.,  248-56  N. 
10th  St.,  Brooklyn,  N.  Y. 

Wesche  Electric  Co..  B.  A.,  1622-28  Vine 
St..  Cincinnati,  Ohio. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Willey-Wray  Electric  Co.,  118  W.  3rd 
St.,  Cincinnati,  Ohio.  “Superior.” 

MOTORS,  D-C.  SHUNT  AND  COM- 
MUTATING - POLE.  — Commutating-pole 
motors,  or  interpole  motors  as  they  are 
sometimes  called,  are  d-c.  motors  which 
have  commutating  poles  between  the  main 
field  poles.  Such  a construction  is  almost 
necessary  in  adjustable-speed  shunt  mo- 
tors having  a wide  range  in  order  to  se- 
cure sparkless  commutation  at  all  loads 
and  all  speeds.  The  commutating  poles 
are  series  wound  and  provide  a commutat- 
ing field  increasing  with  the  load,  a condi- 
tion desired  for  good  commutation.  They 
are  used  for  many  of  the  same  purposes 
as  shunt  motors,  but  principally  for  indus- 
trial machine  drive  involving  w’ide  adjust- 
ment of  speed.  Car-dumping  equipment  is 
an  example  of  drive  where  the  adjustable 
speed  with  frequent  starting,  stopping  and 
reversing  requires  the  use  of  commutating 
poles. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Blssell  Co.,  The  F.,  Toledo-Bissell  Mfg. 
Dept.,  226  Huron  St.,  Toledo,  Ohio. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Colonial  Fan  & Motor  Co.,  The,  Warren, 
Ohio.  “Colonial.” 

Crocker- Wheeler  Co.  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The.  Trumbull  St.,  Eliza- 
bethport.  N.  J. 

Eck  Dynamo  A Motor  Co.  Mill  A .Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

Electro  Dynamic  Co.,  Ave.  A.  & North 
St.,  Bayonne,  N.  J.  “Edco.” 

Fairbanks,  Morse  A Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  RF  Adjustable  Speed 
Commutating  Pole  Motors,  designed  for 
machine  tool  drive  and  similar  service 
where  wide  variation  and  adjustment 
of  speed  independent  of  load  is  re- 
quired. These  motors  are  highly  effi- 
cient, free  from  commutation  troubles 
and  electrically  stable,  and  they  give 
close  speed  regulation  and  permit  rapid 
acceleration  and  deceleration.  Espe- 
cially adaptable  to  dynamic  braking. 
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Sizes  from  2 to  50  hp.  described  in 
Bulletins  41021-A  and  48029.  Suitable 
control  apparatus  can  also  be  sup- 
plied.— See  adv.  pages  1203-1223. — Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  111. 

Ideal  Electric  & Mfg.  Co.,  The,  153  E. 
5th  St.,  Mansfield,  Ohio.  “Ideal.” 

Imperial  Electric  Co.,  The,  Akron,  Ohio. 
“Imperial.” 

Jantz  & Leist  Electric  Co..  Western 
Ave.  & York  St..  Cincinnati,  Ohio. 

Jones  & Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont., 
Can. 

Lancashire  Dynamo  & Motor  Co.  of 
Canada.  Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee.  Wis.  “Watson.” 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan.  N.  J. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO.,  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio.  “Reliance.” 

ROBBINS  & MYERS  CO.,  THE.  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 
“Rochester.” 

ROTH  BROTHERS  & CO.,  Chicago.  111., 
have  been  established  for  over  25 
years  during  which  time  the  company 
has  concentrated  its  efforts  on  the 
manufacture  of  electric  motors  and 
generators.  The  d-c.  Roth  motors  are 
of  the  Interpole  type.  Frames  are  of 
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Rothmotor 


steel,  poles  laminated,  bearing  brack- 
ets of  type  that  can  be  set  for  floor, 
ceiling  or  wall  support.  The  a-c. 
motors  are  of  the  very  latest  and  up- 
to-date  design,  having  features  that 
make  them  particularly  desirable  for 
elevator  service  which  the  company 
has  long  been  known  as  covering 
• with  a fine  line  of  d-c.  motors. — Adv. 
SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St..  New  York*.  N.  Y.  Type  L.  C.  mo- 
tor shown  in  the  illustration,  115  or  230 
volt  range  in  sizes  from  25  to  50  H.  P. 
Steel  frame,  massive  construction,  care- 
fully  finished 
Equipped  with 
steel  pulley,  split 
pulley  end  bear- 
ing. extra  heavy 
shaft,  wide  base, 
protected  field 
coils,  spring  oil 
well  covers,  pig 
tail  brushes  indi- 
vidually adjust- 
_ , able,  single  ad- 

*ype  i-.  c.  Justing  screw  for 
belt  tightening,  wide  range  of  speed 
control  by  field.  Shunt  wound.  An- 
other Type  L.  C.,  shunt  or  compound 
wound  is  made  in  smaller  sizes.  5 to  25 
H.  P.  Type  C motors,  pedestal  bearing, 
115 -230- 550 -volt  range  in  size  from  75 
H.  P.  to  500  H.  P.  Type  C motors  of 
lower  rating,  115-230-500  volt,  sliding 
base  range  from  40  to  200  H.  P.  Still 
another  commutating  pole  type,  with 
stabilizing  winding  is  the  L.  C.  5,  with 
wide  range  of  speed  by  field  weakening. 
These  range  in  capacity  from  314  to 
714  H.  P.,  115  and  230  volts.  Sprague 
products,  see  display  adv.  pages  1306-7. 
— Adv. 

Star  Electric  Motor  Co.,  Miller  St.  & 
N.  J.  R.  R.  Ave.,  Newark,  N.  J. 
“Star.” 


Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Triumph  Electric  Co.,  The.  3058  South 
St..  Cincinnati,  Ohio.  “Triumph.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Ta.  (See  display 
adv.  pages  1395-1402.) 

Willey-Wray  Electric  Co..  118  W.  3rd 
St.,  Cincinnati,  Ohio.  “Superior.” 

MOTORS,  D-C.  SPECIAL  ADJUST- 
ABLE-SPEED.— Adjustable  speed  can  be 
obtained  in  several  types  of  d-c.  shunt 
motors;  see  Motors,  d-c.  shunt:  also  Mo- 
tors, d-c.  shunt  and  commutating  pole. 
These  two  types  permit  speed  change  by 
adjustment  of  the  shunt-field  resistance, 
the  commutating-pole  construction  giving 
a very  wide  range  of  speeds.  Another 
method  consists  in  changing  the  reluct- 
ance of  the  magnetic  circuit  of  the  motor 
without  changing  the  field  current.  One 
way  in  which  this  may  be  done  is  by  me- 
chanically moving  the  armature  axially 
along  or  with  the  shaft.  The  armature 
core  is  slightly  tapered  so  that  the  effort 
Is  to  change  the  length  and  area  of  the 
air  gap.  thus  affecting  the  magnetic  field 
strength  and  the  speed.  This  method  per- 
mits a very  gradual  change  of  speed  over 
a wide  range  and  is  especially  adapted  to 
drives  where  close  speed  setting  is  desir- 
able and  where  the  motor  is  accessible  for 
the  necessary  adjustment. 

Manufacturer: 

RELIANCE  ELECTRIC  & ENGINEER- 
ING CO..  1054  Ivanhoe  Road,  Cleve- 
land, Ohio.  Type  AS  Reliance  adjust- 
able speed  motors  offer  a simple  and 
convenient  method  of  speed  control, 
giving  unlimited  running  speeds  over 
range  s as  great  as  one  to  ten.  Speed 
changes  are  made  by  simply  shifting 
the  motor  armature.  No  electric  con- 


Rellance  Type  AS 


troller  is  needed.  The  characteristics 
of  Type  AS  motors  make  them  par- 
ticularly suitable  for  machine  tool 
drive.  They  develop  a constant  horse- 
power output  and  will  carry  heavy 
overloads  at  all  speeds.  The  motors  are 
reversible  and  maintain  a set  speed 
steadily  under  changing  loads.  This 
company  also  furnishes  adjustable 
speed  motors  of  the  field-resistance 
control  type  for  speed  ranges  up  to  one 
to  four. — Adv. 

MOTORS,  MILL  TYPE.— Motors  distin- 
guished by  specially  rugged  construction. 
They  may  be  of  any  of  the  various  tvpes 
of  a-c.  or  d-c.  motors,  and  are  used  where 
severe  operating  conditions  are  experi- 
enced. such  as  in  steel  mills,  cement  mills, 
ore-treating  and  smelting  plants,  mines, 
etc.  In  installations  where  there  are  spe- 
cial speed  and  reversing  requirements  d-c. 
motors  are  used,  but  polyphase  induction 
motors  are  more  common  when  these  spe- 
cial requirements  are  not  met  with.  There 
are  certain  types  of  drives,  such  as  re- 
versing blooming  mills  in  a steel  plant, 
which  cannot  be  driven  advantageously  by 
a-c.  motors.  These  are  either  driven  di- 
rectly by  d-c.  motors,  or  in  case  of  very 
large  machines  a special  motor-generator 
set  is  used  to  control  the  speed  and  re- 
versal of  r d-c,  load  motor.  Motors  for 
use  in  steel  mills  are  made  in  sizes  from 
5 to  10,000  hp.  In  cement,  textile,  flour 
and  pulp  mills  refrigerating  plants,  etc., 
mill  type  polyphase  induction  motors  are 
widely  used:  where  the  speed  is  required 
to  bo  adjustable  the  wound-rotor  or  slip- 
ring type  induction  motor  is  used. 

Manufacturers: 

Browning  & Co  . Victor  R..  17701  Lake 
Shore  Blvd..  Cleveland,  Ohio. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berrv  Sts.,  Erie,  Pa. 

Canadian  Fairbanks-Morse  Co..  The,  84- 
98  St.  Antoine  St.,  Montreal.  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 


Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

CRAWFORD  MFG.  CO..  13-21  Park  Row. 
New*  York,  N.  Y.  “Crawford”  motors 
of  this  type  possess  the  same  qualities 
of  construction  and  operation  as  the 
type  described  under  Motors,  A.  C.  In- 
duction, Polyphase.  Squirrel  Cage. — 
Adv. 

Crocker-Wheeler  Co.,  Ampere,  N.  J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St..  Eliza- 
bethport.  N.  J. 

Electro  Dynamic  Co.,  Ave.  A.  & North 
St.,  Bayonne,  N.  J.  “Edco." 

Fairbanks.  Morse  & Co,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse.” 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Type  MI  for  alternating 
current  and  Type  MI>  for  direct  cur- 
rent. extensively  used  for  cranes  and 
reversing  auxiliary  machinery  in  steel 
plants;  ore  and  coal  bridges  and  un- 
loaders; charging  machines  of  all 
types;  electric  shovels,  dipper  dredges, 
capstans,  canal  gates,  draw  and  lift 
bridges,  cranes  and  small  heavy  duty 
hoists.  Furnished  totally  enclosed  in 
sizes  from  3 to  150  hp.  Open-type  mo- 
tors furnished  up  to  200  hp.  Suitable 
control  apparatus  can  be  furnished  for 
any  service.  ^Bulletin  48121.1.)  Large- 
capacity  G-E  motors  and  motor-gener- 
ator sets  for  steel  mill  main  roll  drive 
are  also  available,  as  well  as  speed 
regulating  sets,  described  elsewhere. 
See  page  1214  for  general  information. 
— Adv. 

Lancashire  Dynamo  Motor  Co.,  of 
Canada,  Ltd.,  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts..  I^uisville,  Kv. 

ROBBINS  & MYERS  CO.,  THE,  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  on  pages  1306-1307.) 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

W'ESTINGHOITSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

MOTORS,  MINE  SERVICE.— The  mine 
type  of  motor  was  designed  to  fill  the  de- 
mand for  a motor  of  more  rugged  mechan- 
ical construction  than  the  standard  Pne  of 
motors.  The  frame  is  of  cast  iron  of 
exceptionally  heavy  section,  and  is  of  the 
box  type  without  openings.  An  eyebolt  is 
provided  on  the  top  of  the  frame  to  facili- 
tate handling  the  machine.  Both  end 
shields  are  split  horizontally  and  held  to- 
gether by  large  bolts  w'hich  are  placed 
so  as  to  be  as  accessible  as  possible.  The 
shields  are  enclosed  with  the  exception  of 
a hole  for  ventilation  in  each  lowrer  half. 
The  windings  are  all  supplied  wMth  mois- 
ture-resisting insulation  and  open-slot 
construction  with  form-wound  coils.  The 
rotor  is  especially  designed  to  be  as  rigid 
as  possible  to  resist  the  shocks  and  vibra- 
tions of  gearing.  The  rotor  spider  has  an 
extra  long  bearing  surface  on  the  shaft. 

Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  HI  Induction  Motors 
of  either  the  squirrel  cage  or  wound 
rotor  type,  especially  designed  for  this 
service,  having  unusually  strong  con- 
struction, high  starting  effort  and  large 
capacity  for  overload,  which  makes 
them  especially  suitable  for  operating 
breaker  and  tipple  machinery.  En- 
closed self-ventilating  fan  permits  cool- 
ing of  motor  with  clean  air  from  out- 
side. Built  in  standard  sizes  from  5 
to  75  hp.  and  furnished  with  or  with- 
out back  gearing.  Suitable  control 
equipment  can  also  be  supplied. — See 
adv.  pages  1203-1223. — Adv. 

MOTORS,  PHONOGRAPH.— Small  mo- 
tors used  to  drive  a phonograph  directly 
or  to  w’ind  the  spring  motor  which  in  turn 
drives  the  turntable  or  cylinder  carrying 
the  record.  These  motors  are  usually  of 
the  series  type  so  as  to  be  universal  in 
application  to  a-c.  or  d-c.  circuits.  They 
may  have  a governor  or  the  governor  of 
the  spring  motor  may  control  the  speed. 
The  motor  is  either  built  right  into  the 
phonograph  or  may  be  separately  at- 
tached. In  all  cases  quietness  of  running 
is  essential  so  as  not  to  disturb  the  sound 
reproduction.  An  unusual  type  of  electric 
motor  is  also  used  which  does  not  have 
any  rotating  parts,  but  has  an  electromag- 
net that  operates  wdth  a vibrating  motion 
to  move  a belt  over  a mil  ley  on  the  record 
spindle;  the  belt  pulls  on  the  pulley  only 
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while  it  moves  in  one  direction,  thus  giv- 
ing: a continuous  rotation. 

Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Air- Way  Electric  Appliance  Corp.,  To- 
ledo, Ohio. 

ARNOLD  ELECTRIC  CO..  Racine,  Wis. 
Manufacturer  of  “Arnold"  electric 
phonograph  motor. — Adv. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago.  111. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Electric  Phonograph  Corp.,  4132  Park 
Ave.,  New  York,  N.  Y.  “Peerless." 

Electro  Dynamic  Co.,  Ave.  A.  & North 
St.,  Bayonne,  N.  J.  “Edco." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A complete  line  of  frac- 
tional-horsepower motors,  both  a-c. 
and  d-c.,  which  have  been  successfully 
applied  to  motor-driven  applications  in 
the  home.  For  further  Information  see 
page  1220. — Adv. 

Ideal  Electric  & Mfg.  Co.,  153  E.  5th  St., 
Mansfield,  Ohio.  “Ideal." 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Jones-Motrola,  Inc.,  29  W.  35th  St.,  New 
York.  N.  Y.  “Motrola." 

Lakeside  Supply  Co.,  416  S.  Dearborn 
St.,  Chicago,  111. 

Phonograph  Motors  Corp.,  341  N.  Craw- 
ford Ave.,  Chicago,  111.  “Johnson." 

8helton  Electric  Co.,  16  E.  42nd  St., 
New  York,  N.  Y.  “Simplicity." 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C & 
Fergo  Sts.,  Boston,  Mass. 

MOTORS,  RAILWAY.— Motors  used  for 
propelling  electric  cars  or  locomotives  on 
a railway.  Such  a motor  may  be  either  a 
d-c.  or  an  a-c.  machine.  If  d-c.  it  is  al- 
most invariably  of  the  series  type;  if  a-c., 
it  may  be  of  the  series,  the  repulsion,  or 
the  polyphase  induction  type.  D-c.  motors 
wound  for  500  to  1500  volts  are  the  stand- 
ard railway  motors,  500  to  600  volts  being 
used  in  large  cities  and  1200  to  1500  volts 
for  interurban  and  heavy  railway  service. 
Tney  are  usually  four-pole  motors. 

Railway  motors  are  characterized  by 
compact,  sturdy  design  and  are  enclosed 
so  as  to  protect  the  windings  and  other 
working  parts  from  mechanical  injury, 
dust,  mud  and  water.  The  torque  or  pull 
of  the  armature  or  rotor  is  transmitted  to 
the  car  wheels  through  a pinion  on  the 
nrmature  shaft  meshing  with  a gear  on 
the  car  axle,  or  the  armature  may  be 
mounted  directly  on  the  axle,  as  in  some 
designs  of  large  locomotives.  Railway  mo- 
tors were  formerly  constructed  in  one  gen- 
eral design,  known  as  the  split-frame  type, 
in  which  the  main  enclosing  frame  or 
housing  was  split,  usually  in  a horizontal 
plane  along  the  central  portion.  The  top 
and  bottom  halves  of  the  frame  were 
hinged  and  bolted  together.  Thus  access 
was  had  to  the  armature  and  bearings 
while  part  of  the  motor  remained  in  place 
on  the  car  truck.  Modern  practice  calls 
for  the  solid  or  box-frame  type  of  motor 
in  which  the  enclosing  shell  of  cast  steel  is 
in  one  piece  with  large  bored  openings  at 
the  ends  in  which  are  pressed  the  circular 
housings  containing  the  armature  bear- 
ings, and  through  which  the  armature  may 
be  removed  and  replaced.  The  almost 
universal  use  of  the  solid  or  box-frame 
type  of  motor  Instead  of  the  split  frame  is 
due  to  its  superior  mechanical  design 
which  results  in  low  maintenance  costs. 

D-c.  railway  motors  are  further  classified 
as  between  straight  series  type,  interpole 
type  and  the  interpole  ventilated  type. 
Until  the  development  of  the  internole 
motor,  the  limiting  feature  in  the  output 
was  commutation.  Heavier  cars,  more  se- 
vere operating  schedules,  and  the  necessity 
of  maintaining  uniform  full  line  voltage  if 
fast  schedules  were  to  be  met  brought  out 
very  clearly  the  limitations  of  the  straight 
series  type  of  railway  motor.  The  use  of 
interpoles  in  railway  motors  removed  the 
commutation  handicap  and  the  limit  as  to 
output  was  fixed  only  by  allowable  rise  in 
temperature.  To  further  increase  the  ca- 
pacity of  such  motors,  the  ventilated  tvpe 
was  brought  out.  In  this  latest  design  a 
fan  is  made  a part  of  the  revolving  arma- 
ture and  by  circulation  of  outside  afr 
through  the  armature  and  between  the 
field  colls  carries  awav  the  heat  so  that 
greater  output  is  obtained  with  safe  tem- 
perature rise. 

Motors  for  a-c.  railway  service  have 
been  developed  along  several  lines,  with 


single-phase  series-wound  compensated  mo- 
tors being  the  most  common.  This  differs 
from  the  d-c.  series  motor  in  that  it  has 
two  fields,  the  series  and  compensating 
fields.  The  latter  neutralizes  or  compen- 
sates for  the  inductance  of  the  armature 
produced  by  the  alternating  currents.  They 
can  be  used  Interchangeably  on  a-c.  and 
d-c.  sections  of  lines.  Repulsion  motors 
are  also  sometimes  used,  having  character- 
istics very  similar  to  the  series  compen- 
sated motors.  They  have  the  advantage 
that  the  field  circuit  is  distinct  from  the 
armature  circuit  and  may  be  wound  for 
potentials  of  3000  volts  or  over,  if  desired. 
Polyphase  induction  motors  have  been 
used  to  a limited  extent  in  locomotive 
service.  Speed  variation  is  obtained  either 
by  changing  the  number  of  poles,  or  by 
impressing  variable  voltages  on  the  mo- 
tors; the  former  gives  only  two  or  three 
speeds  and  is  therefore  of  very  limited 
application;  the  latter  requires  a trans- 
former on  the  locomotive  which  may  be 
used  with  a phase  converter  changing 
from  single-phase  trolley  supply  to  poly- 
phase supply  for  the  motors. 

Manufacturers: 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westlnghouse." 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks-Morse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  line  of  transportation 
motors  built  by  this  company  Is  so 
comprehensive  that  a complete  de- 
scription impracticable  here.  It  in- 
cludes all  types  and  sizes  from  the 
laree  railway  motors  for  280-ton  loco- 
motives operating  at  3000  volts,  to  the 
automotive  motor  for  operation  from 
the  storage  batteries  of  an  electric  ve- 
hicle. The  railway  motors  include  all 
tvpes  necessary  to  equip  nroperly 
street  cars  and  electric  locomotives  for 
everv  class  of  service.  G-E  electric  lo- 
comotives equipped  with  these  motors, 
as  explained  elsewhere  on  these  paeps. 
are  built  in  various  sizes  for  main  line 
nasseneer  and  freight  haulage,  switch- 
ing. interurban  and  terminal  service, 
and  for  mine  and  other  industrial 
work.  G-E  railway  motors  for  city 
gprvice  have  been  applied  successfully 
to  subway  and  other  trains  with  mul- 
tiple-unit control  a«?  well  as  to  one- 
man  safety  cars.  Descriptive  bulletins 
covering  several  different  tvpes  of  G-E 
railway  motors  are  available.  These 
or  other  information  will  be  furnished 
on  application  stating  kind  of  service. 
See  n«ge  1206  for  further  information 
o^  G-E  service  to  electric  railways.— 
Adv. 

WESTINGHOUSE  ELECTRIC  ft  MFG 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

MOTORS.  RATING  OF. — See  Rating  of 
electrical  machinery. 


MOTORS,  SEWING-MACHINE.— Motore 
used  for  driving  sewing  machines.  Thev 
may  be  of  the  series  or  universal  tvpe  or, 
when  alternating  current  only  is  * to  be 
used,  of  the  single-phase  induction  tvpe: 
when  direct  current  only  is  to  be  used  thev 
ere  either  shunt  or  compound  motors. 
They  are  sometimes  mounted  directlv  on 
the  machine  as  an  integral  part  of  it.  or 
H-ev  mav  be  attached  by  means  of  a 
bracket  or  clamp.  Other  sewing-machine 
motors  are  mounted  on  a small  stand  and 
mav  also  be  used  for  cream  whinpers. 
fans,  small  grinders,  etc.,  when  not  in  use 
for  the  sewing  machine.  Resistance  con- 
trol by  a nedal-operated  rheostat  is  usual- 
11  provided  for  household  machine  motors. 
For  tailor  shops  or  other  factory  sewing 
machines  the  motors  are  either  d-c.  shunt 
or  single-phase  or  polyphase  squirrel-cage 
induction  motors,  depending  on  the  char- 
acter of  the  supplv.  Group  drive  at  con- 
stant speed  is  most  common,  the  motor  be- 
ing often  mounted  at  the  end  of  a power 
table  serving  3 to  8 or  more  machines. 

Manufacturers: 

A-C  Electrical  Mfg.  Co..  The,  4th  St., 
TT.  B Bldg..  Davfon.  Ohio  “Ace  • 

AMEBTCAN  ELECTRTC  CUTTING  MA- 
CHINE CO  149-151  Lafayette  St.. 
New  York,  N.  -Y. 

Be,rkfr  r£'fCtr,C  ^orks-  3055  Lincoln 
Ave..  Chicago,  111. 

Canadian  General  Electric  Co..  Ltd  212 
King  St.._W..  Toronto.  Ont..  Can.'’ 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 

Cat  *Wes't!nghoiVse.-,TIamllt0n'  • 
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Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,  St.  Louis,  Mo. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J. 

DOMESTIC  ELECTRIC  CO.,  THE.  7223 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
“Domestic"  electric  motors.  See  entry 
under  Motors,  universal,  a-c.  & d-c. 
Also  see  display  advertisement  on  page 
1310.— Adv. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa.  “Eclipse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A complete  line  of  frac- 
tional-horsepower motors,  both  a-c. 
and  d-c.,  which  have  been  successfully 
applied  to  motor-driven  applications  in 
the  home.  For  further  information  see 
page  1220. — Adv. 

Globe  Electric  Co.,  6340  Stony  Island 
Ave.,  Chicago,  111. 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rap- 
ids Drive,  Racine,  Wis.  "Sew-E-Z.” 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

National  Sewing  Machine  Co.,  Belvidere, 

Osann  Co.,  Frederick,  245  7th  Ave., 
New  York,  N.  Y. 

PERSONS  ELECTRIC  CO.,  506  Jersey 
St.,  Quincy,  111.  “Peco." 

Racine  Electric  Co.,  Bridge  & Ontario 
St.,  Racine,  Wis.  "Little  Gem." 

ROBBINS  & MYERS  CO.,  THE,  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
"R  & M." 


Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wald  Electric  Mfg.  Corp.,  248-56  N.  10th 
St.,  Brooklyn,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Sew-Mo- 

1402  ) *See  display  adv-  Pa&es  1395- 

MOTORS,  SPECIAL  AND  MISCEL- 
LANEOUS.— Some  two  dozen  classes  of 
motors  are  listed  herewith  together  with 
their  manufactures;  the  basis  of  classifica- 
tion is  chiefly  according  to  the  construc- 
tion of  the  motor  and  partly  as  to  im- 
portant specialized  services,  which  have 
considerable  effect  in  modifying  essential 
design  and  construction  features.  A class- 
ification by  service  alone  would  give  hun- 
dreds of  classes,  since  the  kinds  of  ma- 
chines driven  by  motors  are  almost  count- 
less. There  are  numerous  machine  drives, 
however,  that  impose  other  important 
changes  on  the  construction,  such  os  spe- 
cial bousing  or  frame  construction,  excep- 
tionally low  or  very  high  speeds,  extraordi- 
nary sizes  and  ratings,  etc.  For  instance, 
motors  for  vacuum  cleaners  are  usually 
built  right  into  the  casing  of  the  cleaner; 
explosion  proof  motors  and  submergible 
motors  require  special  frames,  as  do  back- 
geared  and  many  other  kinds  of  motors. 
Unusually  low  and  extremely  high  speeds 
may  be  desired  sometimes  without  gear- 
ing or  other  speed-changing  devices;  these 
require  special  design.  As  lo  size  there 
are  such  extremes  as  the  miniature  dental 
motor  that  may  be  held  iu  the  dentists 
hand  and  weighs  but  a few  ounces,  and 
the  powerful  reversing  rolling-mill  motor 
with  a momentary  rating  exceeding  15,000 
hp.  Practically  all  large  rolling-mill  mo- 
tors as  well  as  other  high-rating  motors 
are  special.  In  this  classification,  there- 
fore, are  included  all  special  motors  and 
miscellaneous  but  distinctive  types  as  are 
not  covered  by  the  other  score  or  tnore 
classifications  of  motors. 


Manufacturers: 


A-C  Electrical  Mfg.  Co.,  The,  4th  St.. 
U.  .B.  Bldg.,  Dayton,  Ohio.  “Ace." 

Ansonia  Novelty  Co.,  The,  285  Main  St., 
Ansonia,  Conn. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago.  111. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Quo  , Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  O.al., 
Can.  "Westinghouse." 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111.  "Demonstration." 

Chandeysson  Electric  Co.,  40)2  Bingham 
Ave.,  St.  Louis,  Mo. 

Cleveland  Armature  Works,  Inc.,  47^2-36 
St.  Clair  Ave.,  Cleveland.  Ohio. 

Cline  Electric  Mfg.  Co.,  Fisher  Bldg.. 
Chicago,  111.  “Cline-Westinghouse." 
(For  printing  machinery.) 

Cushman  Electric  Co..  43  S.  Main  St.. 
Concord,  N.  H.  (“Cushman"  offset 
linotype  motors.) 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Elisa- 
bethport,  N.  J. 
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Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  “Fairbanks  - Morse.” 

Fidelity  Electric  Co.,  331  N.,  Aren  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  There  is  a standard  G-E 
motor  for  almost  every  class  of  serv- 
ice. However,  special  machines  can  be 
developed  when  requires.  With  experi- 
ence in  building  electric  motors  from 
fractional  horsepower  to  several  thou- 
sand hp.  sizes,  the  General  Electric 
Company  is  in  a position  to  co-operate 
in  supplying  motors  for  particular  ap- 
plications, either  industrial  or  domes- 
tic. Examples  of  this  service  are  por- 
trayed on  pages  1212  to  1217. — Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St.,  Chicago,  ill. 

Ideal  Electric  & Mfg.  Co..  The,  i:»3  E. 
5th  St.,  Mansfield,  Ohio. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

JANETTE  MFG.  CO.,  556  W.  Monroe 
St.,  Chicago,  111. 

Knapp  Electric  & Novelty  Co.,  511  W. 
51st  St.,  New  York.  N.  Y. 

Kurz  & Root,  Appleton,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Marble-Card  Electric  Co.,  Gladstone, 
Mich. 

MASTER  ELECTRIC  CO..  THE.  460 
Bacon  St.,  Dayton,  Ohio.  “Master.” 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.  “Watson.” 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division.  Cleveland,  Ohio. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

ROBBINS  & MYERS  CO.,  THE,  Spring- 
field,  Ohio.  Robbins  •&  Myers  d-c. 
motors  are  made  in  sizes  ranging  from 
1/40  to  15  hp.  inclusive;  series,  shunt 


R.  & M.  D-C.  Motor 


and  compound  wound  for  all  services. 
In  addition  to  the  standard  types  for 
general  power  service,  special  designs 
are  furnished  on  quantity  orders  for  di- 
rect application  to  motor-equipped  ap- 
pliances and  machines.  Low  voltage 
types  for  service  on  farm  lighting 
plants  are  made  in  fractional  horse- 
power and  larger  sizes. — Adv. 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  'Ave.,  Rochester,  N.  Y. 
“Rochester.” 

ROTH  BROS.  & CO.,  1400  W.  Adams 
St.,  Chicago,  111.  “Rothmotors.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Stow  Mfg.  Co.,  Inc.,  443  State  St..  Bing 
hamton,  N.  Y.  (special  d-c.  multi- 
speed)  . 

Sturtevant  Co.,  B.  F..  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Tldeman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  & Cen- 
tral Ave.,  Los  Angeles,  Cal. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Willey- Wray  Electric  Co..  118  W.  3rd 
St..  Cincinnati,  Ohio.  “Superior.” 

MOTORS,  UNIVERSAL,  A-C.  AND  D 
C.— Series  wound  motors,  generally  in 
fractional -horsepower  sizes,  that  will  oper- 
ate on  either  direct  or  alternating  current. 
Such  motors  are  commonly  applied  to 
small  fans,  portable  vacuum  cleaners,  vi 
brators  and  other  appliances  that  may  be 
used  interchangeably  on  d-c.  or  a-c.  cir- 
cuits. On  account  of  this  interchange- 
ability  they,  are  called  “universal”  motors 
and  are  in  considerable  favor  by  manufac- 
turers of  many  appliances  who  are  thereby 
relieved  of  carrying  two  stock  lines,  one 


with  d-c.  motors  and  the  other  with  a-c. 
motors.  On  larger  sizes  of  universal  mo- 
tors a compensated  series  winding  is  used 
to  improve  commutation  when  in  use  on 
a-c.  circuits.  Properly  designed  universal 
motors  give  approximately  tne  same  speed 
and  output  when  operating  on  d-c.  or  a-c. 
circuits  of  equal  voltage  and  when  the 
a-c.  frequency  is  not  above  60  cycles  per 
second. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The,  4th  St., 
U.  B.  Bldg.,  Dayton,  Ohio.  “Ace.” 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

American  Thermostat  Co.,  226  Jellifr 
Ave.,  Newark,  N.  J.  “Marvel.” 

Becker  Electric  Works,  305§  Lincoln 
Ave.,  Chicago,  111.  _ . , 

Birtman  Electric  Co.,  Lake  & Desplaines 
Sts.,  Chicago,  111.  “Be-Co.” 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111.  The  success  of  this 
company’s  interchangeable  motors,  gen- 
erally supplied  in  sizes  ranging  from 
A to  ^4-hp.,  is  attributed  to  correct 
principle  in  design,  careful  selection  of 
material,  high  grade  workmanship  and 
rigid  inspection.  Sample  motors  are 
sent  to  any  responsible  electric  dealer, 
central  station  or  manufacturer  of  small 
machines  for  thorough  trial.  All  types 
are  guaranteed  to  be  free  from  mechan- 
ical or  electrical  defects. — Adv. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

DOMESTIC  ELECTRIC  CO.,  THE,  7223 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
Has  factory  of  150,000  sq.  ft.  of  floor 
space  devoted  exclusively  to  manufac- 
ture of  “Domestic”  fractional  horse 
power  motors,  sold  principally  to  man- 
ufacturers of  electrical  appliances. 
They  are  designed  and  built  especially 
for  the  appliances  which  they  are  to 
drive  in  split  phase  induction  type, 
plain  or  compensated  series  wound. mo- 
tor parts,  ranging  in  sizes  up  to  %- 
hp.  The  split  phase  type  can  be  fur- 
nished for  either  a-c.  or  d-C.,  with  volt- 
ages of  110  and  220,  and  cycles  of  60, 
50,  40  and  25.  The  d-c.  type  is  built 
for  voltages  up  to  250.  The  series 
wound  motor  parts  are  of  the  universal 
type,  and  can  be  used  on  either  a-c.  or 
d-c.  current,  but  are  particularly 
adapted  to  alternating  current.  Do- 
mestic sales’  engineers  are  in  intimate 
contact  with  dally  problems  of  small 
motor  applications  under  all  conditions 
and  specialize  in  submitting  plans  to 
meet  individual  requirements.  See  dis- 
play advertisement  on  page  1310. — Adv. 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.  _ 

EMERSON  ELECTRIC  MFG.  CO.,  THE. 
2012-2032  Washington  Ave.,  St.  Louis, 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A complete  line  of  frac- 
tional-horsepower motors,  alternating 
direct  current  and  universal.  All  uni- 
versal motors  have  series  characteris- 
tics. For  further  information  see  page 
1220.— Adv. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  “Polar  Cub.” 

Green  Electric  Co.,  The  W.,  81  Nassau 
St.,  New  York,  N.  Y. 

Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York,  N.  Y. 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rap- 
ids Drive,  Racine,  Wis. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Knapp  Electric  & Novelty  Co.,  511  W. 
51st  St.,  New  York,  N.  Y. 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville.  Ky. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

Phonograph  Motors  Corp.,  341  N.  Craw- 
ford Ave.,  Chicago.  111.  “Johnson.” 

Racine  Universal  Motor  Co*,  63  W.  Jack- 
son  Blvd.,  Chicago,  III.  “Racine.” 

ROBBINS  & MYERS  CO.,  THE.  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

Shedd  Electric  Co.,  Inc.,  Clay  & Locust 
Aves.,  Roselle  Park,  N.  J.  (special). 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Willey- Wray  Electric  Co.,  118  W.  3rd  St. 
Cincinnati,  Ohio.  “Superior.” 


WISCONSIN  ELECTRIC  CO.,  Racine. 
Wis.  “Dumore”  motors,  fractional  hp. 
types,  are  light,  compact,  dependable 
power  units  in  extensive  use  among 
many  of  the  largest  manufacturers  of 
electrical  appliances  that  require  small 
motor  drives.  Special  attention  is  giv- 
en to  such  important  parts  as  arma- 
tures, fields,  bearings,  etc.  Each  shaft 
is  ground  true,  and  all  armatures  are 
dynamically  balanced,  insuring  a free- 
running,  durable  motor.  The  company 
maintains  a large  research  and  experi- 
mental department  for  co-operating 
with  responsible  manufacturers,  and 
offering  suggestions  and  recommenda- 
tions where  special  power  problems  are 


Dumore  Universal  Motor  Type  D 


under  consideration.  Type  D motor, 
shown  above,  is  of  1/8  hp.,  built  to  meet 
the  demand  for  a compact  power  unit. 
Finished  in  black  enamel.  Equipped 
with  eight  feet  of  cord  and  attachment 
plug.  Cutler-Hammer  3-speed  rheo- 
stat is  mounted  in  the  base.  Speeds 
of  2,000,  6,000  and  8,000  r.p.m.  are  avail- 
able. Universal  motor  operates  on 
either  a-c.  or  d-c.  circuits.  Net 
weight  11  lbs.  Other  “Dumore”  stand- 
ard types  are  1/16  and  1/25  hp.  See 
display  adv.  page  1311. — Adv. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  “Wodack.” 


MOTORS,  WASHING-MACHINE.— 

Shunt  or  compound  motors  where  direct 
current  is  used  and  single-phase  induction 
motors  where  alternating  current  is  avail- 
able. The  series  motor  is  not  adaptable 
since  a constant- speed  drive  is  desired. 
These  are  fractional- horsepower  motors 
usually  rated  at  1/6  to  1/4  hp.  Because 
of  the  location  below  the  machine  they 
are  often  totally  enclosed  so  as  to  be 
splashproof.  The  single-phase  induction 
motor  type  is  the  most  widely  used  and 
both  the  split-phase  and  repulsion  meth- 
ods of  starting  are  employed.  Washing- 
machine  motors  have  been  used  in  large 
quantities  during  the  'last  few  years  be- 
cause of  the  rapid  increase  in  popularity 
of  these  labor-saving  household  appliances. 


Manufacturers: 


A-C  Electrical  Mfg.  Co.,  The,  4th  St., 
U.  R Bldg.,  Dayton.  Ohio.  “Ace.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York.  N.  Y.  “Twin-R.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  IU. 

BODINE  ELECTRIC  CO.,  2254  W,  Ohio 
St..  Chicago,  111.  See  entry  under  Mo- 
tors, universal,  a-c.  & d-c. — Adv. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie,  Pa.  _ 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Century  Electric  Co.,  1827  Pine  St.,  St. 
Louis,  Mo.  “Century.” 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Dayton  Fan  & Motor  Co.,  Monument  & 
Meigs  Sts..  Dayton.  Ohio.  “Dayton.” 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
bethport,  N.  J.  ^ 

DOMESTIC  ELECTRIC  CO..  THE,  7223 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
“Domestic”  motors.  See  entry  under 
Motors,  universal,  a-c.  & d-c.  Also  see 
display  advertisement  on  page  1310. — 
Adv. 

Eck  Dynamo  & Motor  Co.,  Mill  & Main 
Sts.,  Belleville,  N.  J.  “High-Grade.” 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 


Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Protected  type  a-c.  and 
d-c.  motors  1/10  to  *4  hp.  with  waste 
packed  bearings.  Enclosed  frame  pro- 
tects motor  from  splashing  water. 
Furnished  with  or  without  feet,  thus 
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adapting  it  to  any  method  of  mount- 
ing. An  Ingenious  method  of  ventila- 
tion is  provided  by  a protected  open- 
ing around  the  bearing  housing.  (Bul- 
letin 61513.)  See  adv.  pages  1203-1223. 
— Adv. 

GILLESPIE- EDEN  CORP.,  7 Dey  St., 
New  York,  N.  Y.  “Eden.”  (See  dis- 
play adv.  page  1296.) 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  & 
Magazine  Sts.,  Louisville,  Ky. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
won,  N.  J. 

MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  St.,  Dayton,  Ohio.  “Master." 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division.  Cleveland,  Ohio. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  “Peerless.”  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  506  Jersey 
St.,  Quincy,  111.  “Peco.” 

Princess  Wash  Machine  Mfg.  Co.,  The, 
433  E.  Pearl  St.,  Cincinnati,  Ohio. 
“Princess.” 

Reynolds  Electric  Co..  2650  W.  Congress 
St.,  Chicago.  III.  “Reco.” 

ROBBINS  & MYERS  CO.,  THE,  Lagon- 
da  Ave.  & Leah  St.,  Springfield,  Ohio. 
“R  & M.” 

SHERMAN  MFG.  CO..  H.  B..  Battle 
Creek,  Mich.  (See  display  adv.  page 
1323.) 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Temco  Electric  Motor  Co.,  The,  504 
Sugar  St.,  Lelpsic.  Ohio.  “Temco.” 

Tideman  Electric  Mfg.  Co.,  Cairo,  111. 
“Menominee.” 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis.” 

Wagner  Electric  Mfg.  Co..  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wald  Electric  Mfg.  Corp.,  248-56  N.  10th 
St.,  Brooklyn,  N.  Y. 

Warner  Electric  Co.,  Kalamazoo,  Mich. 
“Kazoo.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  III.  “Wodack.” 

MOTROLA. — Trade  name  for  electric 
phonograph  motors  manufactured  by 
Jones-Motrola,  Inc.,  29  W.  35th  St.,  New 
York,  N.  Y. 

MOTT  IRON  WORKS,  THE  J.  L.— 118 

6th  Ave.,  New  York,  N.  Y.  Manufacturer 
of  ornamental  lamp  posts,  brackets  and 
decorative  lighting  specialties.  Business 
established  1828.  President,  Jordon  L. 
Mott;  vice-president  and  general  man- 
ager, R.  K.  Bowman;  secretary.  Max  Goe- 
bel. 

MOULDED  MICA.— Trade  name  for 
molded  insulation  manufactured  by  the 
Johns- Pratt  Co.,  555  Capitol  Ave.,  Hart- 
ford, Conn. 

MOUND  VALLEY  GLASS  MFG.  CO.— 
Mound  Valley,  Kans.  Manufacturer  of  il- 
luminating glassware. 

MOUNTAIN  LUMBER  A SUPPLY  CO. 
— Mount  Union,  Pa.  Producer  of  insulator 
pins,  wood  brackets,  rollers,  handles, 
poles,  etc.  Business  established  1917. 
President,  W.  H.  Crowell;  vice-president, 
J.  E.  Peterson;  secretary  and  general  man- 
ager, C.  R.  Crowell;  treasurer,  F.  B. 
Yourison. 

MOUTHPIECES  AND  MUFFLERS, 
TELEPHONE. — The  mouthpiece  of  a tele- 
phone instrument  Is  part  of  the  transmit- 
ter. It  serves  to  collect  the  sound  and 
direct  it  to  the  diaphragm  and  to  elimi- 
nate outside  noises.  Special  forms  of 
mouthpieces  so  designed  as  to  effectively 
eliminate  certain  external  noises  are  used. 
These  are  sometimes  called  mufTlers.  An 
example  of  this  is  a mouthpiece  used  on 
radio  telephone  apparatus  in  an  airplane, 
which  is  so  designed  as  to  eliminate  the 
engine  noise. 

Special  mouthpieces  are  often  called  san- 
itary mouthpieces.  These  are  merely  de- 
signed to  prevent  the  carrying  of  disease 
from  one  user  to  the  next.  The  intention 
is  to  provide  something  which  will  kill 
disease  germs.  Much  more  reliance  is  to 
be  placed  on  periodic  cleaning  of  the 
mouthpiece  with  an  effective  germicide. 
Attachments  are  very  likely  to  cut  down 
the  transmission  of  the  voice,  and  are 
opposed  by  telephone  companies. 
Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  III.  “Burns.” 

Colytt  Laboratories,  565  W.  Washington 
St.,  Chicago,  111.  “Whispering  Mouth- 
piece.” 


Electrose  Mfg.  Co.,  Brooklyn,  N.  Y. 
“Electrose.” 

Evolution  Phone  Co.,  Inc.,  The,  48 
Greenwich  Ave.,  New  York,  N.  Y. 
“Theraphone.” 

Flint  Sanitary  Mouthpiece  Co.,  132 
Pleasant  St.,  Newton  Centre,  Mass. 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

PARKER  & SON,  INC.,  J.  H..  Parkers- 
burg, W.  Va. 

Redmanol  Chemical  Products  Co.,  636- 
678  W.  22nd  St.,  Chicago.  111.  “Red- 
manol.” 

Siemon  Hard  Rubber  Corp.,  The,  State 
St.,  Bridgeport,  Conn. 

Standard  Appliance  Co.  of  America,  380 
Lafayette  St.,  New  York,  N.  Y. 
“Privaphone.” 

Standard  Electric  Mfg.  Co.,  925-941 
Wrightwood  Ave.,  Chicago,  111. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Watkins,  Frederick  A.,  565  W.  Washing- 
ton St..  Chicago,  111.  “Whispering.” 

Weeks  Mfg.  Co.,  F.  A.,  93  John  St.,  New 
York,  N.  Y.  “Maxum.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
New  York,  N.  Y.  “Woodwin.” 

MOV -A- LITE. — Trade  name  for  electric 
signs  manufactured  by  the  Chase  Electric 
Co.,  105  S.  Dearborn  St.,  Chicago,  111. 

MOVEMENTS  FOR  INSTRUMENTS, 
TIME  SWITCHES.  ETC.— See  Clock  move- 
ments for  recording  instruments,  time 
switches,  etc. 

MOVING  PICTURE  MACHINES.— See 

Motion-picture  machines. 

M-R  CO.,  THE.— 122  N.  14th  St.,  Lin- 
coln, Neb.  Manufacturer  of  ignition  timers 
and  other  automobile  accessories.  Busi- 
ness established  1919.  General  manager, 
Kenneth  L.  Long. 

M.  S.  W.  CO.,  INC.— 1527-1529  Niagara 
St.,  Buffalo,  N.  Y.  Manufacturer  of  fix- 
ture studs,  hickeys,  etc.  President,  Arthur 

A.  Schwartz;  secretary,  A.  H.  Blessing; 
treasurer,  Alex.  McNiven. 

MUELLfeR  A CO.,  V.— 1779  Ogden  Ave., 
Chicago,  111.  Manufacturers  of  electrical 
surgical  engines,  electromagnets  and  ether 
apparatus.  President  and  treasurer,  V. 
Mueller:  secretary  and  general  manager,  G. 
W.  Wallerich. 

MUELLER  A CO.,  WM.— 115  S.  Dearborn 
St.,  Chicago.  Til.  Manufacturers  of  cedar 
poles.  President,  E.  B.  Brande;  sales 
manager,  William  Mueller.  Yards,  Min- 
neapolis, Minn.;  Spokane,  Wash. 

MUELLER  ELECTRIC  CO.— 2135-43 
Fairmount  Rd.,  Cleveland,  Ohio.  Manu- 
facturer of  attachment  plugs,  battery  and 
test  clips.  Business  established  1908. 
President,  Ralph  S.  Mueller;  vice-president 
and  sales  manager,  Charles  S.  Ripley;  sec- 
retary and  treasurer,  John  Dromgould; 
general  manager.  J.  E.  Black.  Sales  repre- 
sentatives, Albert  Fries.  8 W.  19th  St- 
New  York.  N.  Y.;  Stackhouse  & Allen.  560 
W.  Monroe  St.,  Chicago,  111.;  Globe  Com- 
mercial Co.,  618  Mission  St.,  San  Francisco, 
Cal.;  Ajax  Electrical  Specialty  Co.,  1011 
Market  St.,  St.  Louis,  Mo. 

MUELLER  MFG.  CO.,  H.— Decatur,  111. 
Manufacturer  of  water,  plumbing  and  gas 
brass  goods.  Business  established  1857. 
President  and  treasurer,  Adolph  Mueller; 
vice-president,  F.  B.  Mueller;  secretary, 
Robert  Mueller.  Main  office  and  factory, 
Decatur,  111.  Branch  offices,  San  Francisco, 
Cal.;  145-49  W.  30th  St.,  New  York,  N.  Y. 

MUELLER  MFG.  CO.,  RUD.— 4310  N. 
California  Ave.,  Chicago,  111.  Manufacturer 
of  electric  carbonators.  President,  Rudolph 
Mueller;  treasurer,  O.  L.  Mueller. 

MUELLER  MFG.  CO.,  LTD.,  W.  H.— 

Sarnia,  Ont.,  Can.  Manufacturer  of  brass 
goods  and  aluminum  and  nickel  silver  cast- 
ings. Business  established  1912.  President. 

B.  Mueller;  vice-president.  C.  G.  Heiby; 
secretary  and  treasurer,  F.  L.  Riggin;  sales 
manager,  William  Twaits. 

MUFFLES  FOR  ELECTRIC  FURNACES. 
— A muffle  Is  usually  defined  as  a com- 
artment  or  oven  in  which  articles  are 
eated  without  being  exposed  to  the  direct 
action  of  a flame.  With  electric  furnaces 
of  the  resistance  and  induction  types  there 
is,  of  course,  no  flame,  but  very  often  w’hat 
corresponds  to  a thin  muffle  is  placed  in- 
side of  the  heating  element  so  that  the  ele- 
ment is  not  exposed  and  cannot  be  acci- 
dentally short-circuited.  In  order  that  the 
heat  be  as  uniform  as  possible  within  the 
chamber,  the  heating  element  is  well  dis- 
tributed and  not  imbedded  within  the 
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muffle  deep  enough  to  interfere  with  the 
free  radiation  of  heat.  Usually  an  outer 
covering  or  muffle  of  a highly  refractory 
composition  is  placed  around  the  inner 
one  and  the  whole  thing  is  then  enclosed 
in  a steel  jacket.  These  muffles  have  ex- 
tensive use  where  accurate  heating  and 
heat  control  are  required  and  especially 
where  the  articles  heated  are  delicate,  as 
in  fusing  dental  porcelain.  They  are  also 
used  with  furnaces  for  heat-treating  high- 
grade  tools  and  tool  steel. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  Company  furnishes 
standard  muffles  for  use  in  the  G-E 
Electric  Muffle  Furnace,  4 kw.  size. 
See  adv.  pages  1203-1223. — Adv. 

White  Dental  Mfg.  Co.,  The  S.  S..  211  S. 
12th  St.,  Philadelphia,  Pa.  “S.  S. 
White.” 

MUGNAI  STATUARY  CO.— 1337  W. 
Grand  Ave.,  Chicago,  111.  Manufacturer  of 
portable  electric  lamps. 

MUGS,  SHAVING.— See  Heaters,  electric, 
shaving  mug. 

MULE-PULL. — Trade  name  for  friction 
clutches  manufactured  by  the  Brown  En- 
gineering Co.,  123-127  N.  3rd  St.,  Reading, 
Pa. 

MULLAN. — Trade  name  for  electric 
vacuum  pumps  manufactured  by  the  C.  H. 
Whoe’er  Mfg.  Co.,  Lehigh  & Sedgley  Aves., 
Philadelphia,  Pa. 

MULLER. — Trade  name  for  strain  insu- 
lators manufactured  by  J.  H.  Parker  & 
Son,  Parkersburg,  W.  Va. 

MULTI  ELECTRICAL  MFG.  CO.— 703 
Fulton  St.,  Chicago,  111.  Manufacturer  of 
conduit  fittings.  Business  established  1917. 
lYesident,  Clarence  T.  McDonald;  treas- 
urer, William  Carey.  Sales  representative, 
King  Cramer  Co.,  1133  Broadway,  New 
York,  N.  Y. 

MULTI -VAPO-GAP. — Trade  name  for 
lightning  arresters  manufactured  by  the 
Shaw  Insulator  Co.,  6.-7  Kirk  PI.,  New- 
ark, N.  J. 

MULTIFLEX.— Trade  name  for  photo- 
graphic lamps  manufactured  by  the  Sim- 
plex Photo  Products  Co.,  Richmond  Hill, 
N.  Y. 

MULTIFORM. — Trade  name  for  electric 
signs  manufactured  by  the  Multiform 
Corp.,  1926  S.  Wabash  Ave.,  Chicago.  111. 

MULTIFORM  CORP.— 1926  S.  Wabash 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric signs.  Business  established  1914. 
I ‘resident  and  general  manager,  J.  M. 
Schilling;  vice-president.  C.  R.  Wood;  sec- 
retary and  treasurer,  N.  Schilling. 

MULTIFR  EX.— Trade  name  for  high- 
frequency  generators  made  by  the  Bleadon- 
Dun  Co.,  326  W.  Madison  St.,  Chicago,  III. 

MULTIGAP  LIGHTNING  ARRESTER.— 
A protective  device  used  on  high-voltage 
circuits  in  which  a number  of  metallic 
cylinders  are  closely  spaced  in  series  be- 
tween the  line  and  ground,  causing  the 
flash  across  it  to  be  broken  up  into  a num- 
ber of  short  arcs  in  Jumping  over  the  in- 
tervening gaps.  See  Arresters,  lightning, 
multigap. 

MULTIGRAPH. — Trade  name  for  motor- 
driven  printing  and  multigraph  machines 
manufactured  by  the  American  Multigraph 
Sales  Co.,  E.  40th  St.  & Kelly  Ave.,  Cleve- 
land. Ohio. 

MULTIGRAPH  PRINTING  MACHINES, 
MOTOR-DRIVEN.— The  multigraph  ma- 
chine is  a special  printing  press  for  quickly 
making  a considerable  number  of  copies  of 
form  letters,  circulars,  leaflets,  etc.  It  is 
used  extensively  by  large  business  houses, 
schools  and  colleges.  The  printing  is  done 
by  type  set  up  on  the  surface  of  a cylinder, 
which  is  driven  through  suitable  gearing 
by  an  electric  motor.  These  machines  may 
be  self  or  automatic  feeding  to  take  ad- 
vantage of  the  high  rate  of  output  of 
which  the  machine  Is  capable.  They  permit 
very  close  copying  of  circular  letters,  the 
name  of  the  addressee  being  inserted  by  & 
typewriter  so  that  the  entire  letter  looks 
much  like  one  specially  written. 

Manufacturer: 

American  Multigraph  Sales  Co.,  The,  E. 
40th  & Kelly  Ave.,  Cleveland,  Ohio. 
“Multigraph.” 

MULTIPHASE. — A term  meaning  two 
or  more  phases,  as  applied  to  alternating- 
current  circuits  or  equipment.  More  com- 
monly called  polyphase.  The  great  ma- 
jority of  these  circuits  are  now  three-phase 
circuits. 

MULTI  PHONE.— Trade  name  for  inte- 
rior phones  manufactured  by  the  S.  H. 
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Gouch  Co.,  Inc.,  Arlington  & Squantum 
Sts.,  Norfolk  Downs,  Quincy,  Mass. 

MULTIPLE.  — Connected  in  parallel 
branches  of  a circuit  so  that  the  combined 
circuit  current  is  the  sum  of  the  currents 
in  the  branches.  "Parallel”  and  "shunt 
are  other  adjectives  commonly  used  for 
multiple  circuits.  Multiple  is  also  used  to 
designate  apparatus  designed  for  connec- 
tion to  a multiple  circuit  (to  distinguish  it 
from  similar  apparatus  designed  for  series 
circuits),  as  multiple  lamps.  Multiple  Is 
also  used  in  the  sense  of  numerous  or 
plurality,  as  multiple-conductor  cable  in 
which  the  conductors  are  usually  not  in 
multiple  or  parallel  electrically.  It  is  also 
used  in  telephony,  as  multiple  switchboard, 
which  is  a board  arranged  with  sections  in 
multiple  so  that  each  operator  can  com- 
plete connections  to  all  lines  on  it. 

MULTIPLE.— Trade  name  for  storage 
batteries  manufactured  by  the  Multiple 
Storage  Battery  Co.,  Van  Wyck  Ave.  & 

L.  I.  R.  R..  Jamaica,  L.  I.,  N.  Y. 

MULTIPLE. CONDUCTOR  CABLE.— See 

Cable. 

MULTIPLE  ELECTRIC  PRODUCTS 
CO.,  INC.— New  York,  N.  Y.  Manufacturer 
of  renewable  cartridge  and  plug  type  fuses. 
Business  established  1918.  President.  S. 

M.  Swenson;  vice-president  and  treasurer, 
A.  C.  Swenson;  secretary,  Harold  Payson; 
sales  manager,  A.  T.  Holbrook.  Main  of- 
fice. 450  4th  Ave.,  New  York,  N.  Y.  Fac- 
tory, Newark,  N.  J.  Branch  offices,  Bos- 
ton, Mass.;  Philadelphia,  Pa.;  Buffalo,  N. 
Y.;  Detroit,  Mich.;  Chicago,  111.;  Pitts- 
burgh, Pa.;  St.  Louis,  Mo.;  Atlanta,  Qa. ; 
Columbia.  S.  C.;  Jacksonville,  Fla.;  To- 
ronto, Ont.,  Can.  Sales  representatives, 
Clapp  & Lawrence,  San  Francisco  Bldg., 
Los  Angeles,  Cal. 

MULTIPLE  STORAGE  BATTERY  CO 

Jamaica,  L.  I.,  N.  Y.  Manufacturer  of 
storage  batteries.  Business  established 
1911.  President  and  treasurer,  N.  D. 
Sturges;  vice-president  and  secretary,  Jas- 
per Bayne;  sales  manager,  C.  A.  Stanley. 
Main  office  and  factory,  Van  Wyck  Ave. 
& L.  I.  R.  R.,  Jamaica,  L.  I.,  N.  Y.  Branch 
office,  104  W.  52nd  St.,  New  York,  N.  Y. 
Sales  representative.  Mechanical  Service 
Co.,  Baltimore,  Md. 

MULTIPLE  SYSTEM  IN  ELECTRO- 
LYTIC PROCESSES.— The  placing  of  the 
plates  in  a metal -refining  vat  or  tank  in 
parallel,  that  is,  all  the  cathodes  forming 
one  large  cathode  by  being  connected  to 
the  same  negative  busbar,  and  all  the 
anodes  forming  one  large  anode  by  being 
connected  to  the  same  positive  busbar. 
Electrically,  there  is  therefore  only  one 
cathode  and  one  anode  in  one  tank,  and 
the  current  makes  only  one  Jump  through 
the  electrolyte  per  tank.  The  subsequent 
arrangement  of  numbers  of  such  tanks  in 
parallel  or  in  series  with  each  other  is 
immaterial;  the  term  multiple  system  ap- 
plies only  to  the  parallel  arrangement  of 
electrodes  in  the  individual  tank.  This 
plan  is  also  used  in  all  multiple  storage 
cells. 

MULTIPLE  UNIT.— Trade  name  for  elec- 
tric furnaces,  hot  plates  and  flask  heat- 
ers manufactured  by  the  Electric  Heating 
Apparatus  Co.,  18-34  Nesbitt  St.,  Newark 

N.  J. 

MULTIPLE- UN  IT  CONTROL.— In  elec- 
tric railway  equipment,  a system  by  which 
one  or  more  motor  cars  or  electric  locomo- 
tives are  operated  from  a single  master 
controller.  This  controller  does  not  make 
nor  break  the  main  motor  circuits  directly, 
but  controls  them  through  an  auxiliary 
system  of  wiring,  the  main  switches  or 
contractors  being  operated  by  electromag- 
nets, or  compressed  air.  See  under  Con- 
trol systems. 

MULTIPLE  WINDING.— See  Lap  wind 
ing. 

MULTIPLE  WINDING  CO.— 77  Summer 
St.,  Boston,  Mass.  Manufacturer  of  cot- 
ton insulating  yarn.  J.  B.  Jamieson, 
treasurer.  Factory,  Malden,  Mass. 

MULTIPLEX. — Trade  name  for  ratchet 
wrenches  manufactured  by  the  Lowell 
Wrench  Co.,  54  Commercial  St.,  Worcester 
Mass. 

MULTIPLIERS,  VOLTMETER  AND 
WATTMETER.— A voltmeter  multiplier  is 
a resistor  specially  designed  to  be  con- 
nected in  series  with  a d-c.  voltmeter  to 
permit  its  use  on  a circuit  whose  voltage 
is  higher  than  that  indicated  by  a full 
scale  deflection.  The  resistor  is  usually 
maintained  in  a box  or  suitable  container 
which  is  provided  with  binding  posts.  The 
resistance  of  the  multiplier  is  such  that 
when  in  use  the  instrument  scale  divisions 
will  represent  some  multiple,  usually  ten, 
of  the  original  value.  Multipliers  should 


have  negligible  temperature  coefficient  of 
resistance;  for  this  reason  they  are  usually 
made  of  manganin  wire.  Identically  the 
same  kind  of  multiplier  is  used  for  the  po- 
tential circuit  of  d-c.  wattmeters;  it  per- 
mits a 75-volt  wattmeter,  for  instance,  to 
be  used  on  circuits  up  to  750  volts. 


Manufacturers: 

Central  Scientific  Co.,  460  E.  Ohio  St., 

Chicago.  111.  „ 

Jewell  Electrical  Instrument  Co.,  1650 

Walnut  St.,  Chicago,  III.  "Jewell." 
Weston  Electrical  Instrument  Co.,  Wav- 

erly  Park,  Newark,  N.  J. 

MULTI  PLUS.— Trade  name  for  lubrica- 
tors manufactured  by  Greene,  Tweed  & Co., 
109  Duane  St.,  New  York,  N.  Y. 

MULT  IPO. —Trade  name  for  sockets 
manufactured  by  ""the  H.  T.  Paiste  Co., 
Philadelphia,  Pa.  Exclusive  distributor, 
Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn. 

MULTIPOLAR.— Having  more  than  two 
poles,  but  always  an  even  number,  as  four, 
six,  etc.;  a term  used  to  distinguish  gen- 
erators and  motors  having  four  or  more 
poles  from  those  having  only  two. 

MULTIPOLAR  MACHINE.— An  electrical 
machine  having  four  or  more  poles  as  dis- 
tinguished from  the  old  style  bipolar  ma-' 
chine. 

MULT  I VOLT.  — Trade  name  for  toy 
transformers  manufactured  by  the  Lionel 
Corp.,  48-52  E.  21st  St.,  New  York,  N.  Y. 

MULTO.  — Trade  name  for  ratchet 
wrenches  manufactured  by  the  Lowell 
Wrench  Co.,  54  Commercial  St.,  Worcester, 
Mass. 

MUMMERT- DIXON  CO.  — Philadelphia 
& Gay  Sts.,  Hanover,  Pa.  Manufacturer 
of  portable  electric  grinders.  President 
and  general  manager,  E.  S.  Mummert; 
vice-president,  S.  M.  Bare;  secretary,  J. 
O.  Dixon;  treasurer,  H.  B.  Baer. 

MUNDY  HOISTING  ENGINE  CO.,  J.  S. 
— Newark,  N.  J.  Manufacturer  of  electric 
hoists  and  derricks.  President,  C.  L. 
Mundy,  Jr.;  secretary,  L.  E.  Muller;  treas- 
urer, Mr.  Strickland.  Main  office,  722 
Frelinghuysen  Ave.,  Newark,  N.  J.  Branch 
offices,  39  Cortlandt  St.,  N.  Y;  Market  & 
Randolph  Sts.,  Chicago,  111.;  Philadelphia, 
Pa.;  Pittsburgh,  Pa.;  Norfolk,  Va.;  St. 
Louis,  Mo.;  Cincinnati,  Ohio;  Seattle, 
Wash.;  Halifax,  N.  S.;  Charleston,  S.  C.; 
Richmond,  Va.;  Houston,  Tex.;  Boston, 
Mass.;  Cleveland,  Ohio;  Mobile,  Ala.;  Mon- 
treal, Que.,  Can.;  Spokane,  Wash.;  St. 
Paul,  Minn.  Sales  representative,  H. 
Channon  Co.,  139  N.  Market  St.,  Chicago, 
111. 

MUNICIPAL  ELECTRICAL  RULES 

Many  of  the  large  cities  of  the  United 
States  have  th^ir  own  municipal  codes. 
Among  them  may  be  mentioned  New  York, 
Chicago,  Detroit,  Cleveland,  St.  Louis, 
Boston,  Pittsburgh.  Minneapolis.  This 
practice  also  extends  to  cities  of  medium 
and  even  small  size.  On  the  other  hand, 
some  of  the  larger  cities  are  without  codes, 
Examples  are  Philadelphia,  Buffalo,  Cin- 
cinnati and  New  Orleans.  A number  of 
cities  have  adopted  the  National  Electrical 
Code  verbatim,  but  most  cities  have 
adopted  its  rules  with  additions  and  some- 
times also  omissions.  The  changes  are 
invariably  in  the  direction  of  added  re- 
strictions, such  as  the  prohibition  of  knob- 
and-tube  work  and  of  wood  molding  or 
raceways.  Porcelain  sockets  are  required 
in  certain  locations,  such  as  bathrooms 
and  basements,  in  Milwaukee,  Newark, 
Kansas  City,  Grand  Rapids  and  many 
others.  Enclosed  or  safety  switches  for 
motors  are  required  in  Chicago,  Detroit, 
Newark,  Portland  (Ore.),  St.  Paul,  At- 
lanta, Grand  Rapids,  etc.  Part  2 of  the 
National  Electrical  Safety  Code  is  applied 
in  Williamsport,  Pa.,  and  Part  3 in  Tampa, 
Fla.  New  rules  are  now  being  drafted  in 
Baltimore,  Scranton  and  Mobile. 

MUNN  SIGN  & ADVERTISING  CO.— 
Atlanta,  Ga.  Manufacturer  of  electric, 
signs. 

MUNN  ING  & CO.,  A.  P.— Matawan,  N 
J.  Manufacturers  of  electroplating  and 
buffing  apparatus  and  supplies.  Business 
established  1863.  President,  A.  P.  Mun- 
ning;  vice-president,  H.  L.  Zucker;  secre- 
tary, F.  A.  Zucker;  treasurer,  P.  P.  Mun- 
ning;  general  manager,  F.  T.  Taylor.  Main 
office,  Church  St.,  Matawan,  N.  J.  Fac- 
tories, Newark,  N.  J.;  Matawan,  N.  J. 
Chicago.  111.  Branch  offices,  50  Church  St. 
New  York.  N.  Y.;  447  The  Bourse,  Phila 
delphia,  Pa.;  2920  Carroll  Ave.,  Chicago, 
II.;  709  Marion  Bldg.,  Cleveland.  Ohio;  604 
Free  Press  Bldg.,  Detroit.  Mich.;  43  Ft. 
Pleasant  Ave.,  Springfield.  Mass.;  415 
Ridgeway  Ave.,  Rochester,  N.  Y. 
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MUNSELL  & CO.,  EUGENE.— New 
York,  N.  Y.  Manufacturers  of  mica  and 
mica  products.  Business  established  1840. 
President,  Lewis  W.  Kingsley;  vice-presi- 
dents, H.  S.  Munsell  and  E.  C.  Wood;  sec- 
retary and  sales  manager,  E.  G.  Heald; 
treasurer  and  general  manager,  George  S. 
Leary.  Main  office,  68  Church  St.,  New 
York,  N.  Y.  Branch  office  and  warehouse, 
542  S.  Dearborn  St.,  Chicago,  111.  Sales 
representatives,  G.  A.  Morrell,  410  Bel- 
mont Bldg.,  Cleveland,  Ohio;  Monroe  Brass 
& Wire  Co.,  804  Traction  Bldg.,  Cincinnati, 
Ohio;  Electrical  Specialty  Co.,  525  Market 
St.,  San  Francisco,  Cal. 

MURDOCK.— Trade  name  for  cable  in- 
sulators manufactured  by  J.  H.  Parker  & 
Son,  Parkersburg,  W.  Va. 

MURDOCK  CO.,  WILLIAM  J.— Everett 
Ave.  & Carter  St.,  Chelsea,  Mass.  Manu- 
facturer of  radio  equipment  and  telephone 
receivers.  Business  established  1896.  Gen- 
eral manager,  William  J.  Murdock;  sales 
manager,  D.  R.  W.  Murdock. 

MURPHY.— Trade  name  for  automatic 
furnaces  manufactured  by  the  Sanford 
Riley  Stoker  Co.,  9 Neponset  St.,  Worces- 
ter, Mass. 

MURPHY  VARNISH  CO.— Newark,  N. 
J.  Manufacturer  of  protective  paints  and 
varnishes,  enamels,  etc.  Business  estab- 
lished 1865.  President,  John  J.  Nicholson; 
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sales  manager,  C.  d.  Roh.  Branch  office, 
50  W.  22nd  St.,  Chicago,  III.  Sales  repre- 
sentative, Dougall  Varnish  Co.,  Ltd.,  Mon- 
treal, Que.,  Can. 

MURPHY.— Trade  name  for  automatic 
cian’s  lamp  manufactured  by  the  Frank  S. 
Betz  Co.,  Hoffman  St.,  Hammond,  Ind. 

MURRAY.— Trade  name  for  protective 
devices  manufactured  by  the  Metropolitan 
Electrical  Products  Co.,  1250  Atlantic  Ave., 
Brooklyn,  N.  Y. 

MURRAY  IRON  WORKS  CO.— Burling- 
ton, Iowa.  Manufacturer  of  boilers,  en- 
gines and  other  steam  power  plant  equip- 
ment. Business  established  1870.  Presi- 
dent, George  D.  Higbee;  vice-president  and 
treasurer,  F.  A.  Millard;  secretary,  C.  H. 
Schroder. 

MURRAY,  W.  B.— N.  Winchester  & 
Wabansia  Ave.,  Chicago,  111.  Manufac- 
turer of  motor-driven  artificial  flower  mak- 
ing machinery.  Proprietor,  W.  B.  Murray. 

MUSICAL  INSTRUMENTS,  MISCEL- 
LANEOUS, ELECTRICALLY  OPERATED. 
— There  are  several  of  these  instruments 
of  somewhat  limited  use  up  to  the  present 
which  have  not  been  separately  listed. 
Among  these  are  musical  bells  used  chiefly 
to  attract  attention  to  advertising  signs 
employed  on  wagons,  or  in  carnivals, 
amusement  parks,  etc.  They  consist  of  a 
set  of  bells  of  differing  tone  to  give  a 
musical  scale,  together  with  electromag- 
netically  operated  hammers  for  striking 
the  bells.  The  bells  are  controlled  from  a 
keyboard  or  by  a roll  or  other  device  which 
governs  the  contact  makers  in  a prede- 
termined order.  Another  device  is  a very 
ingeniously  operated  electric  violin.  This 
device  replaces  the  human  hand  and  bow 
bv  small  rotating  wheels  which  are  brought 
into  contact  with  the  strings  in  the  proper 
manner  to  actuate  them.  Among  the  more 
recent  devices  of  this  class  is  an  auto- 
matic electrically  operated  phonograph. 
This  machine  has  two  racks  of  records, 
one  on  either  side  of  the  machine.  The 
rotating  table,  needle  and  diaphragm^  Is 
placed  between  the  two  racks.  By  an 
electrically  driven  mechanism  the  machine 
will  take  the  record  for  which  it  has  been 
set,  place  it  on  the  table,  first  taking  off 
the  record  previously  played  and  placing  it 
in  its  rack,  then  put  the  needle  in  posi- 
tion and  play  the  record,  stopping  auto- 
matically at  the  proper  point.  Music  boxes 
and  organs  are  also  among  the  miscellan- 
eous devices  of  this  character.  Perhaps 
the  most  interesting  of  all  such  electrical 
Instruments  is  the  telharmonium.  a purely 
electrical  instrument.  One  of  the  largest 
and  finest  of  these  instruments  was  in- 
stalled in  New  York.  This  system  pro- 
duced from  a set  of  144  alternators,  geared 
together  and  driven  by  a constant- speed 
motor,  frequencies  of  from  40  to  4,000 
cycles  per  second.  These  currents  of  vari- 
ous frequencies  were  combined,  through  a 
set  of  transformers,  at  the  control  of  the 
operator.  By  means  of  a telephone  re- 
ceiver the  electrical  frequencies  were 
translated  into  corresponding  vibratory 
frequencies  of  the  diaphragm.  Impedances 
and  rheostats  in  the  transformer  circuits 
controlled  the  volume  of  the  tone  and  en- 
abled the  musician  to  give  fine  expression 
to  the  music.  See  also  Actions,  pipe  or- 
gan, electric;  Chimes,  electric;  Orches- 
trions. electrically  operated;  Phonographs, 
motor-driven;  Pianos,  electrically  oper- 
ated; Pianos,  motor  drive  equipment  for. 
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Manufacturers: 


Aeolian  Co.,  The,  29  W.  42nd  St.,  New 
York,  N.  Y. 

Deagan,  Inc.,  J.  C.,  1770  Berteau  Ave., 
Chicago,  111.  "Una-Fon."  (Electric- 
ally operated  musical  bells.) 

Kimball  Co.,  W.  W.,  308  S.  Wabash  Ave., 
Chicago,  111.  “Kimball."  (Organs.) 

Mills  Novelty  Co.,  221  S.  Green  St.,  Chi- 
cago, HI.  (Piano  and  violin.)  “Vio- 
lana-Virtuo80.“ 

Operators  Piano  Co.,  16  S.  Peoria  St., 
Chicago,  I1L  (Organs.)  “Reproduco." 

Regina  Co.,  The,  47  W.  34th  St.,  New 
York,  N.  Y. 

Seeburg  Piano  Co.,  J.  P.,  419  W.  Erie 
St.,  Chicago,  I1L  (Organs.) 

MUSKEGON. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Michigan  Washing  Machine  Co.,  Muskegon, 
Mich. 


MUTTON’S. — Trade  name  for  meter- 
reading  recorders  manufactured  by  the 
Economy  Appliance  Co.,  517  Marsh-Place 
Bldg.,  Waterloo,  Iowa. 

E.L£.CT5,IC  * machine  co. 

— S58  W.  Fort  St.,  Detroit.  Mich.  Mane- 
facturer  of  switches,  switchboards,  panels, 
panelboards  and  equipment  therefor.  Busi- 
ness established  1902.  President  and  gen- 
eral manager,  H.  J.  L.  Frank;  vice-presi- 
dent, I.  Blum;  secretary  and  sales  man- 
ager, Leon  H.  Frank;  treasurer,  F.  M 
Ferguson.  Sales  representatives,  S.  Robert 
Schwartz  & Brother,  729  Broadway,  New 
York,  N.  Y.;  J.  S.  Jacobson  Co.,  627  W. 

S!vd.-  Chicago.  111.;  Keeler- White 
Co.,  509  Mission  St.,  San  Francisco,  Cal. 

MUTUAL  INDUCTANCE. — The  magnetic 
property  of  adjoining  circuits  by  virtue 
of  which  a change  in  the  current  in  one 


circuit  induces  an  e.m.f.  in  the  adjacent 
circuit.  See  Inductance;  also  compare  with 
Self-inductance. 

Mutual  inductance  may  also  be  defined 
as  the  ratio  of  the  magnetic  flux  thread- 
ing through  a circuit  to  the  current  in  an 
adjacent  circuit  producing  it.  Its  symbol 
is  M and  its  unit  is  the  henry. 

MUTUAL  INDUCTION.— See  Mutual  in- 
ductance. 

MUTUAL  METAL  MFG.  CO.— 1948  N. 
Kedvale  Ave.,  Chicago,  111.  Manufacturer 
of  lighting  fixtures,  fixture  fittings  and 
parts,  metal  spinnings  and  stampings,  etc. 
Business  established  1918.  Copartnership, 
yf-  J*  Tanney,  William  Christensen,  Henry 
Good  friend. 

MYERS-WHALEY  CO. — Knoxville,  Tenn. 
Manufacturer  of  ore  loaders  and  mining 
machinery. 


N 


N. — A symbol  used  In  electrical  formulas 
to  represent  the  number  of  turns  or  num- 
ber of  conductors.  It  is  also  used  on  per- 
manent magnets  to  designate  the  north- 
seeking end.  Is  also  the  chemical  sym- 
bol for  the  element  nitrogen.  The  form 
n is  sometimes  used  as  a symbol  for  the 
speed  of  rotation,  expressed  in  revolutions 
per  second  (r.p.s.),  also  for  the  number  of 
lines  of  magnetic  force.  The  Greek  letter 
n (eta)  is  used  as  a symbol  for  efficiency. 

NA. — The  form  Na  is  the  chemical  sym- 
bol for  the  metallic  element  sodium,  whose 
Latin  name  is  natrium. 

NA-ALD. — Trade  name  for  molded  insu- 
lation products  made  by  the  Alden-Napier 
Co.,  54  Willow  St.,  Springfield,  Mass. 

NACHOD  SIGNAL  CO.f  INC. — 4771-4777 
Louisville  Ave.,  Louisville,  Ky.  Manufac- 
turer of  automatic  signals  for  electric  rail- 
ways, highway  crossing  bells,  headway  re- 
corders. President,  Carl  P.  Nachod;  vice- 
president,  J.  A.  Stewart;  secretary  and 
treasurer,  J.  D.  Augustus. 

NAGEL  ELECTRIC  CO.,  THE  W.  G 

Toledo,  Ohio.  Manufacturer  of  automobile 
ammeters,  Bakelite  products  and  oil  gages. 
Business  established  1900.  President  and 
general  manager,  W.  G.  Nagel;  vice-presi- 
dent and  treasurer,  H.  E.  Adams;  secre- 
tary, R.  N.  Evans.  Main  office,  28-32  St 
Clair  St.,  Toledo,  Ohio.  Branch  office,  2 
Rector  St.,  New  York,  N.  Y.  Sales  repre- 
sentative, L.  D.  Rockwell  Co.,  853  Book 
Bldg.,  Detroit,  Mich.,  and  Union  Commerce 
National  Bank  Bldg.,  Cleveland,  Ohio. 

NAGLE  ENGINE  A BOILER  WORK&- 

Erie,  Pa.  Manufacturer  of  steam  engines 
and  boilers.  Business  established  1879. 

NAIAD. — Trade  name  for  leather  belting 
manufactured  by  the  Detroit  Oak  Belting 
Co..  Detroit,  Mich. 

NAIL  LEATHERH EADS.— See  Leather- 
heads  for  nails. 

NAIL- IT. — Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  & 
Son,  Parkersburg,  W.  Va. 

NAIL-IT-PUNCH. — Trade  name  for  por- 
table punch  manufactured  by  the  Caldwell 
Electric  Corp.,  1002  N.  Market  St.,  Cham- 
paign, 111. 

NAILS,  INSULATED. — One  type  of  these 
nails  is  fitted  with  an  Insulator  which  sep- 
arates them  electrically  from  the  wires 
which  they  hold  in  position;  the  insulator 
is  a small  spool,  the  wires  fitting  in  the 
spool  and  the  nail  being  driven  through  the 
center.  It  is  especially  adapted  to  fasten- 
ing flexible  cord,  bell  wire,  etc.,  to  ceil- 
ings, moldings  and  walls.  Another  type  is 
a small  nail  the  head  of  which  Is  covered 
with  an  insulating  cap. 

Manufacturers: 

Eureka  Supply  Co.,  Sewell,  N.  J. 

SMITH  & McCRORKEN,  INC..  407  E. 

18th  St.,  New  York,  N.  Y. 

NALCO. — Trade  name  for  carbon  lamps 
manufactured  by  the  North  American  Elec- 
tric Lamp  Co.,  930  N.  22nd  St.,  St.  Louis. 
Mo. 

for  machinery, 

APPLIANCES,  ETC.— Name  plates  us- 
ually give  not  only  the  name  of  the  manu- 
facturer but  state  as  well  the  necessary 
data  regarding  the  rating  of  the  machine 
°!!  appliance.  The  rating  data  given 
should  be  the  data  prescribed  by  the  A.  I.  I 


E.  E.  Standardization  Rules  for  the  par- 
ticular machine,  transformer,  etc.  For  ma- 
chines or  appliances  not  covered  by  the 
Standardization  Rules  the  data  generally 
given  are:  the  kind  of  current  (a-c.  or 
ci-c.;;  if  a-c.  also  the  frequency  (cycles) 
number  of  phases  (unless  evidently 
8*njfl< e-phase) ; the  wattage  or  current,  and 
voltage.  Name  plates  are  generally  made 
of  brass  or  bronze,  either  cast  or  stamped 
she«t£.  and  fastened  to  an  accessible 
point  on  the  machine.  They  are  made  in 
considerable  quantities  by  manufacturers 
ol  metal  stampings  for  the  makers  of  ap- 
pliances, etc.  v 

Manufacturers: 

Crosby  Steam  Gage  & Valve  Co.,  Bos- 
ton, Mass.  “Crosby." 

Cr°we  Name  Plate  & Engraving  Co., 
9hIca®0,  “Crowe." 
Electro-Chemical  Engraving  Co.,  The, 
440-458  19th  St.,  Brooklyn,  N.  Y. 

Ferry  Mfg.  Co.,  2113  S.  4th  St.,  St 
Louis,  Mo. 

FIoU,n„City  Ornamental  Iron  Co.,  27th  St. 

& 28th  Ave.,  S.,  Minneapolis,  Minn. 
Imperial  Brass  Mfg.  Co.,  The,  1200  W. 

Harrison  St.,  Chicago,  111.  “Imperial." 
Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Mayer  Co.,  George  .J  .,4020  Guilford  Ave.. 
Indianapolis,  Ind. 

Metallograph  Corp.,  The,  1100  Brook 
Ave.,  New  York,  N.  Y. 

Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

Newman  Mfg.  Co.,  717-21  Sycamore  St. 
Cincinnati,  Ohio. 

Premier  Metal  Etching  Co.,  14th  St.  & 
Van  Alst  Ave.,  Long  Island  City,  N.  Y. 
“Premier." 

Spencer  Mfg.  Co.,  S.  M.,  Washington  & 
Cornhill  Sts.,  Boston,  Mass. 

Stanley  Mfg.  Co.,  The,  50  Cannon  St., 
Dayton,  Ohio. 

Steere,  George,  434  S.  Dearborn  St.,  Chi- 
cago, 111. 

TURNER  BRASS  WORKS,  THE,  Syca- 
more, 111.  (See  display  adv.  page  132G.) 
WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury,. Conn. 

N.  A.  O. — Trade  name  for  electric  house 
pumps  manufactured  by  the  Twinvolute 
Pump  & Mfg.  Co.,  Inc.,  216  High  St..  New- 
ark, N.  J. 

NAPIER  SAW  WORKS,  INC.— Spring- 
field,  Maas.  Manufacturer  of  motor-driven 
and  hand  hacksaws.  President,  Frank 
Baldwin;  treasurer  W.  E.  Cross;  general 
manager,  W.  F.  Pollock;  sales  manager, 
F*  }v&lteJleld-  office,  Roland  St., 

Springfield,  Mass.  Branch  office  and  ware- 
house, 549  W.  Washington  Bivd.,  Chicago, 
111.  Sales  representatives,  Chas.  A.  Dowd 
Sales  Co.,  320  Market  St.,  San  Francisco, 
Cal.;  Johnson  Sales  Co.,  Union  Bank  Bldg., 
Pittsburgh,  Pa. 

NARCO. — Trade  name  for  safety  panel- 
boards  manufactured  by  the  Metropolitan 
Electric  Mfg.  Co.,  East  Ave.  & 14th  St., 
Long  Island  City,  N.  Y. 

NARCO  CO.,  THE. — Wapakoneta,  Ohio. 
Manufacturer  of  motor-driven  refrigerators 
and  refrigerating  machinery. 
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NARO. — Trade  name  for  safety  nanels 
Mf?UpnCtU^ed  fbyA  the  Metr°Politan  Electric 
land  Ci°ty.^StYAVe'  & 14th  St  > Lon*  *- 

INGACOWE,T,Z,  HdEA,™G  * VENTILAT- 
ING  CO. — 1711  Park  Ave.,  Chicago.  Ill 
Manufacturer  of  air  washers.  President. 
L^uis  Narowetz,  Sr.;  secretary,  Louis 
Narowetz.  Jr.;  treasurer,  Hattie  Narowetz 

„ ^AT^®* — Trade  name  for  clay  under- 
ground conduit  manufactured  by  the  Na- 
tional Fire  Proofing  Co.,  Pittsburgh,  Pa. 

NATHUSIUS  FURNACE.— An  electric 
t vneaCein°fa  combined  arc-resistance 

fJdd*tion  to  ordinary  elec- 
trodes in  the  furnace,  another  set  of  metal 
is«  5uilt  *nto  the  hearth  of  the 
entirely  in  the  hearth  ma- 
tenal,  which,  when  heated  up,  conducts 
sufficiently  to  contribute  materially  to  the 
heating  of  the  furnace. 

NATIONAL. — Trade  name  for  wet  bat- 
manufactured  by  the  Canadian  Na- 

Tornonto?On?.?  <££  Ud-  HU1Crest 

n’7nufac*ured^°byrthe1^Ped- 

era^  Electric  Co.,  8700  S.  Stall  St.,  Chi- 

NATIONAL. — Trade  name  for  radio  re- 

PLV,tri.TUmtTd  by  the  Holtxer-Cabot 
Electric  Co.,  125  Amory  St.,  Boston,  Mass. 

NATIONAL. — Trade  name  for  electric  air 
compressors  manufactured  by  the  Janette 
Mfg.  Co.,  o56  W.  Monroe  St.,  Chicago,  111. 

NATIONAL. — Trade  name  for  portable 
MfiP  r^UaiAr  manufactured  by  the  McGill 
Mfg.  Co.,  Valparaiso,  Ind. 

PlantsTmanufacturedr  by  the^N™ 

Sts”.*1  Fhlladelphia^Pa?0  ’ 9th  & ™°mPa0" 

o^AI'?NAL-Tr^e  name  for  air  brakes 
and  motor-driven  air  compressors  manu- 
factured  by  the  National  Brake  & Electric 
Co.,  Belleview  PI.,  Milwaukee,  Wis. 

Trade  name  for  furnace 
rw£°de%.  manufactured  by  the  National 

oiC°  ’i  IPCX  Hi8h,and  & Madison 
Aves.,  Cleveland,  Ohio. 

^^AT*i)NAlr~Tr^de  name  for  electrically 
?£erate.d,  cajffi  registers  manufactured  by 
the  National  Cash  Register  Co.,  Main  & K 
bts.,  Dayton,  Ohio. 

. NATIONAL^Trade  name  for  switch- 
boards, rail  bonds,  trolley  wheels  and  brass 
castings  manufactured  by  the  National 
gjectric  Co  302  Kanawh/  National  K 
Bldg.,  Charleston,  W.  Va. 

N*AT!PNAt*~~Trade  name  for  electric 
controlling  devices  manufactured  by  the 

in?  St?  ChS?  iCuontroller  Co-  15<  Wh“- 

NATIONAL. — Trade  name  for  electric 
cooking  and  heating  devices  manufactured 
by  the  National  Electric  Heating  Co.,  Ltd 
544  Queen  St.,  Toronto,  Ont.,  Can. 

NATIONAL. — Trade  name  for  power 
transmission  machinery  and  boiler  grates 
manufactured  by  the  National  Foundry 
& SuPPlyF°.,  Hepburn  & Canal  Sts., 
Williamsport,  Pa. 
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NATIONAL. — Trade  name  for  motor- 
driven  electroplating  barrel  manufactured 
by  the  National  Galvanizing  & Plating 
Equipment  Corp.,  52  Broadway,  New  York, 
N.  Y. 

NATIONAL. — Trade  name  for  weather- 
proof wire  manufactured  by  the  National 
India  Rubber  Co.,  Bristol,  R.  I. 

NATIONAL. — Trade  name  for  incandes- 
cent lamps  manufactured  by  divisions  of 
the  National  Lamp  Works  of  General  Elec- 
tric Co.,  Cleveland,  Ohio. 

NATIONAL. — Trade  name  for  conduit, 
outlet,  switch  boxes,  covers,  locknuts  and 
other  conduit  fittings  manufactured  by  the 
National  Metal  Molding  Co.,  Fulton  Bldg., 
Pittsburgh,  Pa. 

NATIONAL. — Trade  name  for  electric 
pianos  manufactured  by  the  National  Piano 
Mfg.  Co.,  Grand  Rapids,  Mich. 

NATIONAL. — Trade  name  for  feed-water 
heaters,  purifiers,  steam  and  oil  separators 
and  other  power  plant  specialties  manufac- 
tured by  the  National  Pipe  Bending  Co., 
River  & Lloyd  Sts.,  New  Haven-,  Conn. 

NATIONAL. — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the  Na- 
tional Refining  Co.,  Cleveland,  Ohio. 

NATIONAL. — Trade  name  for  regulators 
manufactured  by  the  National  Regulator 
Co.,  208-12  S.  Jefferson  St.,  Chicago,  111. 

NATIONAL. — Trade  name  for  code  call- 
ing systems  manufactured  by  the  National 
Scale  Co.,  Chicopee  Falls,  Mass. 

NATIONAL. — Trade  name  for  steam  spe- 
cialties manufactured  by  the  National 
Steam  Specialty  Co.,  12-14  S.  Clinton  St., 
Chicago,  111. 

NATIONAL. — Trade  name  for  electro- 
pneumatic water  pumping  systems  manu- 
factured by  the  National  Utilities  Corp., 
Belleview  PI.,  Milwaukee,  Wis. 

NATIONAL. — Trade  name  for  railroad 
trolley  guards  manufactured  by  the  Ohio 
Brass  Co.,  Mansfield,  Ohio. 

NATIONAL. — Trade  name  for  ozone  air 
and  water  purifiers  manufactured  by  the 
Ozone  Co.  of  America,  416-418  4th  St.,  Mil- 
waukee, Wis. 

NATIONAL. — Trade  name  for  electro- 
plating equipment  manufactured  by  the  U. 

S.  Electro  Galvanizing  Co.,  28-34  Stockton 
St.,  Brooklyn,  N.  Y. 

NATIONAL. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Vacuum  Washer  Co.,  Ripon,  Wis. 

NATIONAL  A. — Trade  name  for  lighting 
fixtures  manufactured  by  the  National 
Electric  Fixture  Co.,  17  S.  Clinton  St.,  Chi- 
cago, 111. 

NATIONAL  ACME  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  automatic 
screw  machines  and  their  products.  Busi- 
ness established  1901.  President  and  treas- 
urer, A.  W.  Henn;  vice-president  and  gen- 
eral manager,  E.  C.  Henn;  secretary,  N.  S. 
Rathburn;  sales  manager  (product),  A.  W. 
Hopkins;  sales  manager  (machinery),  E. 
C.  Woolgar.  Main  office,  E.  131st  St.  & 
Coit  Rd..  Cleveland,  Ohio.  Factories,  Cleve- 
land, Ohio;  Windsor,  Vt. ; Montreal,  P.  Q., 
Can.  Branch  offices  and  warehouses,  77 
White  St.,  New  York,  N.  Y.;  23  S.  Jeffer- 
son St.,  Chicago,  111.  District  offices,  141 
Milk  St.,  Boston  9,  Mass.;  Majestic  Bldg., 
Detroit,  Mich.;  988  Ellicott  Square  Bldg., 
Buffalo,  N.  Y.  Sales  representatives,  Hugh- 
son  & Merton.  Inc.,  9 Main  St.,  San  Fran- 
cisco, Cal.;  V.  A.  Moore  & Co.,  Healey 
Bldg.,  Atlanta,  Ga. 

NATIONAL  ACME  CO.,  THE.— 278  De 

Courcelles,  St.  Henri,  Montreal,  Que.,  Can. 
Manufacturer  of  automatic  screw  machines 
and  their  products. 

NATIONAL  AIROIL  BURNER  CO.— 9th 

& Thompson  Sts.,  Philadelphia.  Pa.  Manu- 
facturer of  oil  burners  for  power  plants. 

NATIONAL  ASBESTOS  MFG.  CO.— 163- 
1 93  Henderson  St.,  Jersey  City,  N.  J.  Man- 
ufacturer of  asbestos  for  electrical  pur- 
poses. Business  established  1907.  Presi- 
dent, J.  A.  Scharwath;  vice-president,  E. 

T.  Connell;  secretary,  G.  C.  Hale;  treas- 
urer, H.  J.  Kennedy. 

NATIONAL  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 

— Organized  at  Buffalo,  N.  Y.,  1901.  An 
association  of  corporations,  firms  and  in- 
dividuals engaged  in  the  installing  of  elec- 
trical materials,  the  repair  of  electrical 
apparatus  and  the  retail  sale  of  electrical 
appliances  and  supplies.  It  now  has  a 
membership  of  about  2200,  located  in  470 
different  cities  of  the  United  States  and 
Canada.  The  Association  is  divided  into 
four  divisions  known  as  the  Atlantic,  Cen- 
tral, Pacific  and  Canadian  Divisions;  the 
various  state  organizations  are  subsidiaries 
of  these  divisions,  and  the  various  district 


and  local  organizations  form  the  state  as- 
sociations. 

ine  objects  of  the  National  Association 
of  Electrical  Contractors  ana  Dealers  and 
its  subsidiaries  are;  To  promote  the  wei- 
lare  of  the  industry;  to  distribute  among 
the  members  data  in  regard  to  the  busi- 
ness of  electrical  contracting  and  electrical 
retailing;  to  bring  about  more  friendly  re- 
lations throughout  the  trade;  to  elevate 
the  standard  of  electrical  installations  and 
the  quality  ol  materials  used,  and  to  co- 
operate with  the  other  national  organiza- 
tions in  the  industry  in  order  that  the 
public  may  be  more  efficiently  and  more 
economically  served.  Special  effort  is  given 
to  the  collection  and  dissemination  of  data 
in  reference  to  the  cost  of  installations 
and  general  cost  of  doing  business.  As  a 
result  of  this  work,  a standard  cost  ac- 
counting system  for  the  retail  electrical 
trade  has  been  developed  and  adopted  by 
the  Association  and  has  received  the  ap- 
proval of  all  branches  of  the  industry.  A 
standard  system  of  cost  accounting  for 
electrical  installation  work  is  being  devel- 
oped. Complete  data  are  being  compiled 
on  the  “overhead”  costs  of  doing  business. 

Officers  for  1921  are:  National  chairman, 
James  R.  Strong,  New  York,  N.  Y.;  secre- 
tary-treasurer, W.  H.  Morton,  110  W.  40th 
St.,  New  York,  N.  Y.;  special  representa- 
tive, Laurence  W.  Davis,  110  W.  40th  St., 
New  York,  N.  Y.  The  Executive  Commit- 
tee consists  of  Jas.  R.  Strong,  New  York; 
B.  H.  Bendheim,  Chicago;  T.  M.  Temph- 
ton,  Detroit,  as  committeemen  at  large, 
and  six  members  each  from  the  Atlantic 
and  Central  Divisions,  and  two  members 
each  from  the  Pacific  and  Canadian  Divi- 
sions. A national  convention  is  held  an- 
nually either  in  the  summer  or  early  fall, 
the  sessions  of  which  are  open  to  the 
public. 

NATIONAL  ASSOCIATION  OF  ELEC- 
TRICAL INSPECTORS.— An  association  of 
electrical  inspectors  connected  with  vari- 
ous insurance  organizations  and  munici- 
palities. The  Association  has  several  sec- 
tions, chiefly  in  the  eastern  part  of  the 
United  States,  and  has  usually  held  an  an- 
nual convention  in  the  East.  Since  1917  it 
has  not  been  as  active  as  formerly.  The 
secretary  is  Prof.  Wm.  Lincoln  Smith, 
Northeastern  College,  Boston,  Mass. 

NATIONAL  BOLT  6.  NUT  CO.- Pitts- 
burgh, Pa.  Manufacturer  of  bolts  and 
nuts.  President,  John  W.  Hubbard;  vice- 
president,  S.  A.  Rankin;  secretary  and 
treasurer,  E.  W.  Zinsmaster.  Main  office, 
Pittsburgh,  Pa.  Branch  offices,  New  York, 
N.  Y.,  and  Chicago,  111. 

NATIONAL  BRAKE  A.  ELECTRIC  CO. 
— Bellevue  PI.,  Milwaukee,  Wis.  Manufac- 
turer of  motor-driven  air  compressors  and 
air  brakes.  President,  R.  P.  Tell;  secre- 
tary and  treasurer,  W.  K.  Boyle;  general 
manager,  P.  H.  Donovan. 

NATIONAL  BRAKE  CO.,  INCr— 8S8  Elli- 
cott Sq.,  Buffalo,  N.  Y.  Manufacturer  of 
brakes  for  electric  railway  cars.  Presi- 
dent and  general  manager,  Frank  D.  Mil- 
ler; vice-president,  J.  L.  Peacock;  secre- 
tary, William  D.  Brewster;  treasurer,  H. 
D.  Mills.  Sales  representatives,  Eccles  & 
Smith,  Los  Angeles,  Cal. 

NATIONAL  BRONZE  A ALUMINUM 
FOUNDRY  CO.,  TH  E.— Cleveland,  Ohio. 
Manufacturer  of  bronze  and  aluminum 
castings. 

NATIONAL  BRONZE  A CHEMICAL 
WORKS.— 220  W.  42nd  St.,  New  York,  N. 
Y.  Manufacturers  of  bronze  powders,  etc. 
Factory,  Closter,  N.  J. 

NATIONAL  BUNDLE  TYER  CO.— 
Blissfleld,  Mich.  Manufacturer  of  motor- 
driven  tying  machines.  President,  J.  T. 
Carpenter;  vice-president;  J.  J.  Bach- 
mayer;  secretary,  F.  S.  Saxton;  treasurer, 
A.  H.  Saxton. 

NATIONAL  CAR  COUPLER  CO.— At- 
tica, Ind.  Manufacturer  of  car  couplers 
and  steel  castings.  President,  J.  W.  Harri- 
son; vice-president,  R.  J.  Harrison;  secre- 
tary and  treasurer,  G.  W.  Harrison.  Main 
office,  Attica,  Ind.  Branch  office,  332  S. 
Michigan  Ave.,  Chicago,  111. 

NATIONAL  CARBON  CO.,  INC.— 1707 
Madison  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  ammeters,  voltmeters,  batteries, 
flashlights,  commutator  brushes  and  other 
carbon  products.  Business  established  1882 
as  the  Boulton  Carbon  Co.  President,  E. 
F.  Price;  vice-presidents,  B.  O’Shea.  P.  A. 
Rose,  W.  J.  Knapp,  F.  A.  "Wilson-Lawren- 
son,  H.  E.  Hackenberg;  secretary,  H.  E. 
Hackenberg;  treasurer,  W.  M.  Beard;  gen- 
eral manager,  W.  J.  Knapp;  sales  man- 
ager, N.  C.  Cotablsh.  - Factories,  Cleve- 
land, Fremont,  Fostoria,  Ohio;  East  St- 
Louis.  111.;  San  Francisco,  Cal.;  Clarks- 
burg. W.  Va. ; Niagara  Falls,  N.  Y.;  Long 
Island  City,  N.  Y.;  Jersey  City,  N.  J. 
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NATIONAL  CASH  REGISTER  CO., 
THE. — Main  & K Sts.,  Dayton,  Ohio.  Man- 
ufacturer of  electrically  operated  cash  reg- 
isters. Business  established  1884.  Presi- 
dent and  general  manager,  John  H.  Pat- 
terson; vice-president  and  general  man- 
ager, J.  H.  Barringer;  secretary,  F.  B. 
Patterson;  treasurer,  H.  G.  Carnell;  sales 
manager,  C.  E.  Steffey.  Factories,  Dayton, 
Ohio;  Toronto,  Ont.,  Can. 

NATIONAL  CHAIN  CO.— 8th  St.  & 3rd 
Ave.,  College  Point,  N.  Y.  Manufacturer 
of  chandelier  chains  and  electric  weldersr 
Business  established  1909.  President,  C. 
H.  Low;  vice-president  and  general  man- 
ager, Paul  H.  Low;  secretary,  treasurer 
and  sales  manager,  C.  W.  Smith. 

NATIONAL  CO.— Cambridge  39,  Boston, 
Mass.  Manufacturer  of  mill  wiring  de- 
vices, power  plant  hardware  and  blueprint 
racks.  Business  established  1914.  Presi- 
dent and  general  manager,  R.  L.  Douglass; 
treasurer,  W.  B.  Hopkins. 

NATIONAL  CONDUIT  A CABLE  CO., 
iNC. — Hastings-on-Hudson,  N.  Y.  Manu- 
facturer of  wire  and  cables.  President,  H. 
J.  Pritchard;  vice-president,  W.  S.  Eckert; 
treasurer  and  secretary,  George  F.  Bauer. 
Branch  offices,  41  Park  Row,  New  York, 
N.  Y.;  209  S.  LaSalle  St.,  Chicago,  111.;  200 
Devonshire  St.,  Boston,  Mass.;  639  Mis- 
sion St.,  San  Francisco,  Cal.;  417  E.  3rd 
St.,  Los  Angeles,  Cal. 

NATIONAL  CONDUIT  CO.,  LTD.— Duf- 
ferin  & Queen  Sts.,  Toronto,  Ont.,  Can. 
Manufacturer  of  flexible  interior  conduit. 
President  and  general  manager,  Ross 
Clarke;  secretary  and  treasurer,  A.  J2.  Al- 
len. 

NATIONAL  COUNCIL  OF  LIGHTING 
FIXTURE  MANUFACTURERS. — Organ- 
ized February,  1919.  An  organization  of 
manufacturers  of  lighting  fixtures,  fixture 
parts,  table  lamps,  portables,  reflectors  and 
lighting  specialties,  formed  to  promote  the 
good  of  the  industry  as  a whole  and  to  co- 
operate with  each  other  for  the  solving  of 
their  own  collective  problems.  The  Council 
is  vitally  stimulating  cohesion  among  the 
integral  elements  of  the  industry.  It  is 
effectively  discouraging  the  policy  of  piracy 
of  competing  members’  designs  which  has 
hitherto  been  rampant  among  the  trade. 
It  is  laying  the  foundations  for  standard- 
ization of  fixture  parts  and  fittings,  and 
ultimately  of  fixtures  themselves.  It  is 
stimulating  interest  in  proper  and  accurate 
systems  of  cost  accounting,  so  that  manu- 
facturers may  be  in  a position  to  know  ex- 
actly what  lines  are  bringing  in  profit  and 
which  shoyild  be  eliminated  or  revised.  It 
is  allocating  the  relation  of  the  lighting 
fixture  industry  to  allied  electrical  activi- 
ties, and  furnishing  a means  of  articulation 
to  assure  it  its  rightful  place  among  them. 
It  assists  members  to  obtain  satisfactory 
treatment  from  their  own  sources  of  sup- 
ply. It  is  endeavoring  to  create  a demand 
among  the  public  and  the  dealers  for  a 
higher  artistic  standard  for  lighting  fix- 
tures. 

Annual  conventions  are  held  in  the  vari- 
ous cities  of  the  country.  In  conjunction 
with  the  convention,  a Fixture  Market  Is 
held  to  enable  the  dealers  to  Inspect  the 
latest  developments  in  the  lighting  fixture 
industry  and  to  make  their  selections  from 
the  goods  displayed  for  the  coming  season. 
Officers  for  1921  are:  President.  F.  R. 
Farmer,  Chicago,  111.;  vice-president,  Wm. 
Horn;  secretary,  Chas.  H.  Hofrichter.  Gor- 
don Square  Bldg.,  Detroit  Ave.  & West 
65th  St.,  Cleveland,  Ohio;  treasurer,  B.  F. 
Klein,  Cleveland,  Ohio. 

NATIONAL  DIFFUSED  LIGHT  CO.— 136 
W.  Lake  St.,  Chicago,  111.  Manufacturer 
of  lighting  fixtures.  Proprietor,  E.  H. 
Strauss. 

NATIONAL  DISTRICT  HEATING  AS- 
SOCIATION.— Organized  1909.  An  associa- 
tion of  electrical  central-station  companies 
and  men  who  are  engaged  in  district  heat- 
ing from  central  generating  plants.  Its 
membership  aggregates  293  and  is  divided 
into  the  following  classes:  151  Class  A 
members — operating  companies  and  those 
engaged  actively  in  operating  district  heat- 
ing plants;  76  Class  B members — employees 
or  officers  of  Class  A members;  13  Class  C 
members — heating  engineers  and  contrac- 
tors; and  53  Associate  members — those  en- 
gaged In  the  manufacture  of  heating  appli- 
ances and  supplies.  The  Association  has 
done  much  to  standardize  and  otherwise 
aid  district  heating  practice.  A rule  for 
computing  required  radiation  was  devel- 
oped by  the  Association  several  years  ago 
and  has  been  almost  universally  adopted. 
Annual  conventions  arc  held  in  the  vari- 
ous cities  of  the  United  States.  The  as- 
sociation publishes  its  proceedings  in  bound 
volumes.  The  Bulletin  of  the  National  Dis- 
trict Heating  Association  is  issued  quar- 
terly and  has  accomplished  much  in  pre- 
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senting  the  solutions  of  problems  met  with 
in  district  heating. 

Officers  for  1920-1921  are:  President,  J. 
L.  Heeht,  Public  Service  Co.  of  Northern 
Illinois,  Chicago,  111.;  vice-presidents,  J. 
H.  Walker,  Detroit.  Mich.;  E.  L.  Wilder, 
Rochester.  N.  Y.;  W.  G.  Carlton,  New  York, 
N.  Y.;  secretary-treasurer,  D.  L.  Gaskill, 
Greenville,  O.  The  work  of  the  association 
is  divided  among  the  standing  committees: 
Public  Policy,  Station  Operation,  Rates,- 
Educational,  Heating  Research.  Account- 
ing, Underground  Construction,  Rules  ana 
Regulations,  Meters  and  Accessories.  Aux- 
iliary Gas  and  Heating,  Membership. 

NATIONAL  ELECTRIC.— Trade  name 
for  electric  ironing  machines  manufacture  J 
by  the  National  Laundry  Machinery  Co., 
700  W.  22nd  St.,  Chicago,  111. 

NATIONAL  ELECTRIC  CO.— 302  Ka- 
nawha National  Bank  Bldg.,  Charleston,  W. 
Va.  Manufacturer  of  castings,  rail  bonds 
and  tiolley  wheels.  Business  established 
1919.  President  and  general  manager,  O. 
W.  Kallmerten;  vice-president  and  sales 
manager,  William  Schaffer;  secretary  and 
treasurer,  Harry  Eastwood.  Sales  repre- 
sentative, Howard  B.  Payne,  House  Bldg., 
Pittsburgh,  Pa. 

NATIONAL  ELECTRIC  CONTROLLER 

CO. — 154  Whiting  St.,  Chicago.  111.  Manu- 
facturer of  electric  controlling  devices. 
Business  established  1907.  Vice-president, 
Thomas  Rhodus,  Jr.;  secretary,  William 
Rhodus. 

NATIONAL  ELECTRIC  FIXTURE  CO.— 

17  S.  Clinton  St.,  Chicago,  111.  Manufac- 
turer x>f  lighting  fixtures.  President,  W. 
C.  Duncan;  vice-president,  William  F.  Hig- 

tins;  secretary  and  treasurer,  Bernard  M. 
mith. 

NATIONAL  ELECTRIC  HEATING  CO.. 
LTD.,  THE. — 544  Queen  St.,  Toronto,  Ont., 
Can.  Manufacturer  of  electric  cooking  and 
heating  devices.  President,  Leo  Frankel; 
vice-president,  B.  Enuskevsky;  secretary, 
treasurer  and  general  manager,  A.  Pritz- 
ker;  sales  manager,  C.  M.  Frankel. 

NATIONAL  ELECTRIC  LIGHT  ASSO- 
CIATION.— A national  organization,  found- 
ed in  1885,  for  the  advancement  of  the  art 
and  science  of  production,  distribution  and 
use  of  electrical  energy  for  light,  heat  and 
power  for  public  service.  In  the  further- 
ance of  this  object  its  activities  are  largely 
educational.  The  first  convention  was  held 
in  Chicago  when  about  100  men  gathered  to- 
gether at  the  Grand  Pacific  Hotel.  Those  in 
attendance  at  this  convention  were  mostly 
manufacturers,  particularly  of  electrical 
equipment  such  as  arc  lamps  and  arc-lamp 
carbons.  As  the  Association  grew  its  mem- 
bership among  the  central-station  com- 
panies increased  until  these  became  the 
predominant  factor  in  the  work  of  the  As- 
sociation. The  conventions  were  held  semi- 
annually until  1892  and  annually  there- 
after. 

The  first  few  years  of  the  central-station 
business  were  largely  devoted  to  the  de- 
velopment and  utilization  of  inventions  and 
to  the  overcoming  of  many  operating  diffi- 
culties which  presented  themselves.  Grad- 
ually many  of  these  difficulties  were  sur- 
mounted and  the  progressive  central  sta- 
tions began  to  devote  more  attention  to 
the  commercial  side  of  their  business.  As 
a result,  about  1908  it  was  decided  to  or- 
ganize sections  of  the  Association  which 
would  devote  themselves  to  some  of  the 
other  activities  as  well  as  the  technical 
branch  of  the  industry.  These  sections  as 
first  organized  were  Technical  and  Hydro- 
electric, Commercial,  Accounting.  Geo- 
graphic and  local  or  company  sections  were 
also  organized,  especially  the  latter. 

The  membership  of  the  Association  now 
consists  of  the  following  nine  classes:  Cen- 
tral-Station Company  Members  (Class  A); 
Central-Station  Individual  Members  (Class 
B);  Invited  Members  (Class  C) ; Manufac- 
turer Company  Members  (Class  D) ; Manu- 
facturer Individual  Members  (Class  E) ; As- 
sociate Company  Members  (Class  F) ; As- 
sociate Individual  Members  (Class  G);  For- 
eign Members  and  Honorary  Members.  The 
membership  as  of  Nov.  17.  1920,  totaled 
10.520,  as  follows:  Class  A.  1,121;  Class  B, 
7,451;  Class  C,  93;  Class  D,  360;  Class  E, 
1.434;  Class  F,  10;  Class  G,  1;  and  For- 
eign, 56. 

The  National  Executive  Committee, 
which  is  the  governing  body  of  the  Associa- 
tion, consists  of  the  president,  the  retiring 
president,  the  four  vice-presidents,  the 
treasurer,  the  presiding  officer  or  other  ac- 
credited representatives  of  each  of  the  Geo- 
graphic Divisions,  the  chairman  of  each  of 
the  National  Sections,  and  nine  members 
at  large,  six  of  whom  are  chosen  from 
Class  A and  B members  and  three  from 
Class  D and  E members. 

Officers  for  1921-22  elected  at  the  44th 
convention  in  Chicago  on  June  3,  1921,  are: 


President,  Milan  R.  Bump,  chief  engineer, 
Henry  L.  Doherty  & Co.,  New  York,  N. 
Y.:  first  vice-president.  Frank  W.  Smith; 
second  vice-president,  Walter  H.  Johnson; 
third  vice-president.  Franklin  T.  Griffith; 
fourth  vice-president,  James  E.  Davidson; 
treasurer,  Harry  C.  Abell;  executive  man- 
ager, M.  H.  Aylesworth. 

A general  survey  of  the  electrical  indus- 
try made  in  1919,  with  a view  to  broaden- 
ing the  activities  of  the  Association  to 
meet  the  ever  increasing  duties  and  respon- 
sibilities which  accompany  the  growth,  in- 
fluence and  importance  of  the  electrical  in- 
dustry, resulted  in  the  reorganization  of 
the  national  headquarters  staff.  The  or- 
ganization at  headquarters,  located  in  the 
Engineering  Societies  Building,  29  West 
29th  St.,  New  York,  N.  Y.,  is  divided  Into 
several  departments. 

'Hie  Company  Service  Department  is  in 
charge  of  the  "Kate  Book,"  Issued  yearly 
with  quarterly  supplements:  also  "Kate 
Research,"  a weekly  publication  containing 
digests  of  commission  and  court  decisions 
ot  importance  to  public  utility  companies. 
This  department  co-operates  with  the  ac- 
counting committees  and  is  prepared  to 
give  advice  to  members  in  the  matters  or 
technical  accounting,  rates,  valuation,  pro- 
duction, service  and  other  problems. 

The  Department  of  Publicity  is  in  charge 
of  the  publication  of  the  monthly  "N.  E.  L. 
A.  Bulletin,"  and  distributes  to  the  mem- 
bership letters  of  information  regarding  ac- 
tivities of  the  Association  and  develop- 
ments within  or  affecting  the  industry. 
This  department,  in  co-operation  with  the 
Advertising  and  Publicity  Service  Bureau, 
Commercial  Section,  makes  available,  on  a 
nonprofit  basis,  various  publications  for 
member  companies  to  distribute  locally. 

The  Department  of  Engineering  gathers 
statistics  and  deals  with  practical  engineer- 
ing problems  affecting  the  industry  today, 
such  as  inductive  interference,  the  Na- 
tional Electrical  Safety  Code  and  electro- 
lysis. 

The  N.  E.  L.  A.  correspondence  courses 
for  the  education  of  employees  of  member 
companies  and  allied  industries  are  avail- 
able through  the  Department  of  Education. 

In  addition  to  some  of  the  enumerated 
work  of  the  foregoing  departments,  the 
Association  is  conducting  many  other  ac- 
tivities, some  of  which  are:  Co-operation 
with  the  National  Committee  on  Gas  and 
Electric  Service  at  Washington,  D.  O.,  with 
particular  reference  to  the  coal  situation; 
co-operation  with  the  Investment  Bankers 
Association  and  other  similar  agencies,  in 
promoting  more  favorable  financial  condi- 
tions; close  working  relations  with  public 
.service  commissions  and  other  regulatory 
bodies  in  all  matters  associated  with  their 
supervision  of  operation  of  public  utility 
companies;  development  of  standards,  also 
their  adoption  in  co-operation  with  the 
American  Engineering  Standards  Commit- 
tee; co-operation  with  the  United  States 
Department  of  the  Interior  in  a super- 
power survey  of  electrical  resources  along 
the  eastern  seaboard  for  the  purpose  of 
ascertaining  any  and  all  interconnection 
possibilities;  co-operation  with  the  United 
States  Government  in  the  matter  of  water- 
power developments;  a practical  and 
prompt  service  on  all  insurance  matters  as 
related  to  the  electrical  industry;  a service 
calculated  to  help  solve  engineering  prob- 
lems as  rendered  by  the  recently  created 
Technical  Advisory  Board;  co-operation 
with  each  and  every  representative  element 
of  the  electrical  industry  to  the  end  that 
the  industry  may  go  forward  in  unison; 
and  service  to  member  companies  in  pro- 
moting cordial  and  profitable  relations  with 
employees. 

The  * technical  and  attendant  scientific 
and  educational  work  of  the  Association, 
in  addition  to  the  work  of  the  headquar- 
ter’s staff,  is  carried  on  through  appropri- 
ate subdivisions  of  the  National  Associa- 
tion known^s  the  Accounting  Section  with 
9 committees;  Commercial  Section  with 
one  department,  5 bureaus,  27  divisions.  17 
committees,  and  5 subcommittees;  Public 
Relations  Section  with  7 committees;  Tech- 
nical Section  with  10  committees.  4 geo- 
graphic districts.  27  subcommittees,  4 sub- 
subcommittees; 4 General  National  Com- 
mittees with  11  subcommittees;  and  12  Na- 
tional Committee's.  There  is  a total  of  173 
committees  of  all  classes  exclusive  of  Geo- 
graphic Division  committees  and  several 
joint  committees  with  other  associations. 

An  annual  convention  is  held  usually  in 
May  or  June  of  each  year  occupying  about 
five  days.  The  technical  papers,  discus- 
sions and  reports  presented  at  the  conven- 
tion are  published  annually  in  one  or  more 
bound  volumes.  The  "Electrical  Sales- 
man’s Handbook"  and  the  "Meterman’s 
Handbook"  are  published  by  the  Associa- 
tion. 


The  revised  constitution  of  the  Associa- 
tion provides  for  the  division  of  the  United 
States  and  Canada  Into  13  Geographic  Di- 
visions, each  division  made  up  of  two  or 
more  adjacent  states,  as  follows:  Eastern 
— New  Jersey,  New  York,  Pennsylvania; 
East  Central — Kentucky,  Ohio,  West  Vir- 
ginia; Great  Lakes — Illinois,  Indiana,  Mich- 
igan. Wisconsin;  Middle  Atlantic — Dela- 
ware, District  of  Columbia,  Maryland,  Vir- 
ginia; Middle  West — Iowa,  Kansas,  Mis- 
souri, Nebraska;  New  England — Connecti- 
cut, Maine,  Massachusetts,  New  Hamp- 
shire, Rhode  Island,  Vermont;  North  Cen- 
tral— Minnesota,  North  Dakota,  South  Da- 
kota; Northwest — Alaska,  Idaho,  Montana, 
Oregon,  Utah,  Washington;  Pacific  Coast — 
Arizona,  California,  Hawaii,  Nevada,  Phil- 
ippine Islands;  Rocky  Mountain— Colorado, 
New  Mexico,  Wyoming;  Southeastern — Ala- 
bama, Florida,  Georgia,  North  Carolina. 
South  Carolina,  Tennessee,  Porto  Rico; 
Southwest — Arkansas,  Louisiana,  Missis- 
sippi, Oklahoma,  Texas;  and  the  Canadian 
Electrical  Association — Canada. 

Provisions  are  made  for  Company  Sec- 
tions and  similar  local  clubs  in  the  com- 
munities as  integral  parts  of  respective 
State  Associations.  State  Associations  ad- 
minister intimately  and  intensively  to  State 
problems.  Geographic  Divisions  are  in- 
tegral units  of  the  National  Association, 
each  division  having  its  own  complete  or- 
ganization designed  to  administer  to  the 
requirements  of  Association  members  re- 
siding or  engaged  in  business  within  the 
boundaries  of  a Division,  which  members 
of  all  classes  become  automatically  mem- 
bers of  such  Geographic  Divisions. 

Where  a Geographic  Division  consists  of 
a group  of  states,  none  of  which  have  in- 
cluded therein  State  Sections  or  Associa- 
tions, or  central-station  company  branches 
of  state  public  utility  associations,  the  offi- 
cers and  members  of  the  Executive  Com- 
mittee of  such  Geographic  Division  are 
elected  at  an  annual  convention  by  the 
members  of  the  National  Electric  Light 
Association  residing  or  engaged  in  business 
within  the  boundaries  of  such  Geographic 
Divisions. 

In  the  case  where  a Geographic  Division 
is  made  up  of  a number  of  states,  all  of 
which  have  their  own  state  organizations 
and  which  organizations  may  hold  sep- 
arate annual  conventions,  which  conven- 
tions may  make  unnecessary  the  holding 
of  an  annual  Geographic  Division  conven- 
tion, an  annual  Geographic  Division  con- 
ference is  held  to  the  end  'that  the  activi- 
ties of  the  respective  states  may  be  co- 
ordinated and  provision  made  for  the  func- 
tioning of  the  states  as  a Geographic  Di- 
vision. 

Where  a Geographic  Division  includes  a 
number  of  states,  some  of  which  have  their 
own  state  organizations,  while  other  re- 
lated states  are  not  so  organized,  each  of 
the  organized  states  may  be  represented 
at  a Geographic  Division  conference  by 
representatives.  Each  of  the  States  not 
organized  would  be  represented  at  a con- 
ference by  an  equal  number  of  representa- 
tives selected  by  a committee  in  each  state, 
which  committee  should  be  elected  by  the 
N.  E.  L.  A.  members  located  Jn  such  state. 
' The  Association  has  demonstrated  that 
centralization  of  effort  and  production,  with 
the  greatest  possible  volume  of  output,  are 
essential  for  the  furthest  economy  and  ef- 
ficiency and  to  provide  the  maximum  ex- 
pansion, the  highest  standards  of  service, 
and  the  lowest  rates  to  the  public.  It  has 
lent  its  support  to  the  great  movement  for 
the  conservation  of  energy  and  of  natural 
resources.  It  has  favored  and  promoted 
reasonable  state  regulation  by  commission 
rather  than  wasteful  competition  as  a 
means  of  assuring  reasonable  rates  for  ser- 
vice. It  holds  that  no  instance  exists 
where  public  utility  competition  has  not 
finally  been  at  the  expense  of  the  commu- 
nity served,  and  that  a regulated  monopoly 
is  the  essential  condition  for  best  service. 

The  following  is  a list  of  the  presidents 
of  the  National  Electric  Light  Association 
from  its  organization  in  1885  to  date:  1885- 
88,  James  F.  Morrison;  1888-89,  Samuel  A. 
Duncan;  1889-90,  Edwin  R.  Weeks,  1890-91, 
Marsden  J.  Perry;  1891-92,  Charles  R.  Hunt- 
ley;  1892-93,  James  I.  Ayer;  1893-94,  Edw. 
A.  Armstrong;  1894-96,  M.  Judson  Fran- 
cisco; 1895-96,  C.  H.  Wilmerding;  1896-97. 
Frederic  Nichols;  1897-98.  Samuel  Insull; 
1898-99,  Alden  M.  Young;  1899-1900.  Samuel 
T.  Carnes;  1900-01,  James  Blake  Cahoon; 
1901-02,  Henry  L.  Doherty;  1902-03,  Louis 
A.  Ferguson;  1903-04,  Charles  L.  Edgar; 
1904-05,  Ernest  H.  Davis;  1905-06.  William 
If.  Blood,  Jr.;  1906-07,  Arthur  Williams; 
1907-08.  Dudley  Farrand;  1908-09,  William 
C.  L.  Eglin;  i909-10,  FYank  W.  Frueauff; 
1910-11,  W.  W.  Freeman;  1911-12,  John  F. 
Gilchrist;  1912-13,  Frank  M.  Tait:  1913-14, 
Joseph  B.  McCall;  1914-15.  Holton  H.  Scott; 
1915-16,  E.  W.  Lloyd;  1916-17,  Hubert  A. 
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Wagner;  1917-18,  John  W.  Lieb;  1918-19, 
Walter  P.  Wells;  1919-20,  R.  H.  Ballard; 
1920-21,  Martin  J.  Insull;  1921-22,  Milan 

R.  Bump. 

NATIONAL  ELECTRIC  PIANO  CO.— St. 
Johnsville,  N.  Y.  Manufacturer  of  electric- 
ally operated  pianos. 

NATIONAL  ELECTRIC  PORCELAIN 
CO.,  THE. — Carey,  Ohio.  Manufacturer  of 
electrical  porcelain.  Business  established 
1911.  President  and  general  manager,  W. 

S.  Bish;  vice-president,  W.  R.  Kurtz;  sec- 
retary, J.  D.  Ewing;  treasurer,  H.  P. 
Graves.  Sales  representatives,  Ohio  Dis- 
tributing Co.,  222  Lomax  PI.,  Chicago,  111.; 
Robertson  Supply  Co..  Birmingham,  Ala.; 
A.  J.  Bressan  Co.,  120  Liberty  St.,  New 
York,  N.  Yt;  J.  T.  Pearson  Co..  1220  Dime 
SavingB  Bank  Bldg.,  Detroit,  Mich. 

NATIONAL  ELECTRIC  SPECIALTY 
CO.,  THE. — Toledo,  Ohio.  Manufacturer  of 
lightning  arresters.  President.  S.  O.  Rich- 
ardson, Jr.;  vlce-rpresident,  Chris  P.  Wall; 
secretary  and  treasurer,  L.  L.  D.  Chapman. 

NATIONAL  ELECTRIC  WATER 
HEATER  CORP.— 42nd  St.  & Broadway, 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric water  heaters.  President,  treasurer 
and  general  manager,  J.  C.  Feldman;  sec- 
retary, Horace  Broham.  Factory,  Newark 
N.  J. 

NATIONAL  ELECTRICAL  CODE.— The 
National  Electrical  Code  is  a set  of  rules 
relating  to  electrical  installations  which  is 
intended  to  prevent  fire  hazards.  It  is  pre- 
pared by  the  Electrical  Committee  of  the 
National  Fire  Protection  Association  and 
Issued  by  the  National  Board  of  Fire  Un- 
derwriters, 76  William  St.,  New  York  City. 
It  is  enforced  not  only  by  Inspection  de- 
partments of  the  Are  underwriters,  but 
also  by  many  municipal  inspection  depart- 
ments which  have  adopted  it.  Other  mu- 
nicipalities enforce  rules  which  are  sub- 
stantially those  of  the  National  Electrical 
Code  supplemented  by  additional  regula- 
tions to  more  fully  cover  certain  local  con- 
ditions. 

The  Code  consists  of  six  parts:  Class  A 
deals  with  equipment  found  in  generating 
stations  and  substations;  Class  B with  out- 
door lines;  Class  C with  inside  work; 
Class  D with  materials,  fittings  and  de- 
tails of  construction;  Class  E with  signal- 
ing systems  and  miscellaneous  items:  Class 
F with  marine  work.  The  rules  of  Class  C 
are  the  most  complete  and  valuable  part 
of  the  Code  and  set  an  accepted  standard 
for  this  class  of  work.  They  are  kept  up- 
to-date  by  frequent  and  thorough  revision. 
They  are  very  Important  because  they  deal 
with  the  installations  found  In  factories, 
stores,  residences,  offices  and  public  build- 
ings, wh6re  equipment  is  used  by  persons 
not  especially  skilled  in  electrical  opera- 
tions; also  with  theaters,  garages,  motion- 
picture  booths  and  other  conditions  of  es- 
pecial hazard.  They  have  been  an  impor- 
tant and  beneficial  Influence  in  directing 
electrical  development  along  safe  and  con- 
servative channels.  The  rules  of  Class  D 
were  extensively  revised  and  curtailed  in 
1918.  and  manv  construction  specifications 
omitted.  This  field  Is  covered  by  the  stand- 
ards of  Underwriters’  Laboratories  for  tbe 
construction  and  test  of  electrical  appli- 
ances. The  rules  remaining  in  Class  D 
form  a guide  to  the  classification  and  iden- 
tification of  tvpes,  sizes,  etc.,  and  give  such 
general  requirements  as  are  of  use  to  the 
Inspector.  The  rules  of  Class  B and  Class 
P have  not  been  developed  with  the  same 
completeness  as  Class  C.  The  rules  of 
Class  A are  more  particularly  anpil cable 
to  small  power  plants,  such  as  found  in 
factories,  rather  than  to  large  central  sta- 
tions. 

The  National  Electrical  Code  was  first 
Issued  in  1897  as  the  result  of  a national 
conference  of  engineering  and  underwrit- 
ers* organizations,  and  was  revised  every 
two  years  by  the  Electrical  Committee  of 
the  National  Underwriters’  Electric  Asso- 
ciation. Tn  1911  this  work  was  taken  over 
bv  the  National  Fire  Protection  Associa- 
tion, whose  Electrical  Committee  is  made 
up  of  members  of  the  inspection  depart- 
ments of  various  underwriters’  associa- 
tions. several  municipalities.  Underwriters* 
Laboratories,  and  representatives  of  the 
following  organizations:  American  Elec- 
tric Railway  Association.  American  Insti- 
tute of  Electrical  Engineers.  Associated 
Factory  Mutual  Fire  Insurance  Companies. 
Associated  Manufacturers  of  Electrical 
Supplies.  Electric  Power  Club.  National 
Association  of  Electrical  Inspectors.  Na- 
tional Association  of  Electrical  Contrac- 
tors and  Dealers.  National  Board  of  Fire 
Underwriters.  National  Electric  T,i»rht  As- 
sociation. Electrical  Supply  Jobbers*  Asso- 
ciation. TJ.  S.  Bureau  of  Standards. 

The  current  edition  of  the  Code  was  Is- 
sued In  1920.  Sponsorship  for  this  Code  by 


the  N.  F.  P.  A.  has  been  recognized  by  the 
American  Engineering  Standards  Commit- 
tee and  future  revisions  will  be  carried  out 
according  to  the  scheme  and  methods  of 
the  latter.  The  N.  F.  P.  A.  and  the  Bureau 
of  Standards  have  accepted  Joint  sponsor- 
ship for  a Combined  Electrical  Fire  and 
Safety  Code. 

Copies  of  the  National  Electrical  Code 
can  usually  be  obtained  locally  from  the 
underwriters’  inspection  department  and 
also  from  the  National  Board  of  Fire  Un- 
derwriters. The  Code  should  be  used  in 
conjunction  with  the  “List  of  Inspected 
Electrical  Appliances”  issued  by  Under- 
writers’ Laboratories. 

NATIONAL  ELECTRICAL  CREDIT  AS- 
SOCIATION.— Incorporated,  not  for  pecu- 
niary profit,  under  the  laws  of  Illinois  in 
1898.  Its  objects  are  to  promote  a more 
cordial  feeling  among  its  members,  to  pro- 
tect their  mutual  interests,  to  secure  uni- 
formity and  certainty  in  the  customs  and 
usages  of  electrical  trade  and  commerce, 
to  settle  differences  among  its  members,  to 
collect  trade  information  and  distribute  it 
among  its  members,  and  to  save  them  from 
making  unsatisfactory  credits. 

The  membership  consists  of  the  following 
six  local  associations:  New  England  Elec- 
trical Credit  Association,  161  Devonshire 
St.,  Boston,  Mass.;  New  York  Electrical 
Credit  Association,  52  Broadw’ay,  New  York 
City;  Electrical  Credit  Association  of  the 
Middle  and  Southern  Atlantic  States,  Land 
Title  Bldg.,  Philadelphia,  Pa.;  Electrical 
Credit  Association  of  the  Central  Division, 
1350  Marquette  Bldg.,  Chicago,  111.;  Denver 
Electrical  Credit  Association.  Denver, 
Colo.;  Electrical  Credit  Association  of  the 
Pacific  Coast,  501  Flatiron  Bldg.,  San  Fran- 
cisco, Cal. 

Service  by  the  Association  consists  of  the 
publication  of  the  “National  Monthly  Bul- 
letin’’ containing  the  names  of  about  10,000 
customers  of  doubtful  credit  standing;  also 
“The  Viewpoint,”  a monthly  publication 
filled  with  credit  and  collection  data.  The 
members  of  the  six  local  associations,  com- 
prising the  N.  E.  C.  A.,  report  their  slow 
and  no-pay  customers  to  tne  local  organ- 
izations which,  in  turn,  report  to  the  na- 
tional, thus  interchanging  ledger  facts  and 
credit  experiences  for  the  co-operative 
credit  protection  of  nearly  800  leading  elec- 
trical manufacturers  and  Jobbers  employ- 
ing the  system  throughout  the  United 
States. 

Officers  for  1921  are:  President,  Charles 
R.  Oliver,  Wetmore-Savage  Co..  Boston; 
vice-president,  Robert  Edwards,  Jr.,  Ed- 
wards & Co.,  Nfew  York;  secretary-treas- 
urer, Frederic  P.  Vose,  Marquette  Bldg., 
Chicago,  111.  On  the  board  of  managers, 
In  addition  to  Messrs.  Oliver  and  Edwards, 
are  Clarence  Kaeber,  of  the  Electric  Stor- 
age Battery  Co..  Philadelphia;  B.  P. 
George,  Beardslee  Chandelier  Mfg.  Co.,  Chi- 
cago; S.  B.  Anderson,  Pacific  States  Elec- 
tric Co.,  San  Francisco. 

NATIONAL  ELECTRICAL  SAFETY 
CODE. — The  National  Electrical  Safetv 
Code  has  been  developed  by  the  United 
States  Bureau  of  Standards,  the  third  edi- 
tion being  published  in  1921  as  Bureau 
Handbook  No.  3.  This  Code  is  intended 
primarily  to  obviate  electrical  accidents. 
It  consists  of  four  parts.  Part  1 contains 
rules  for  generating  stations  and  substa- 
tions, Part  2 for  supply  and  signal  lines. 
Part  3 for  utilization  Equipment,  and  Part 
4 for  the  operation  of  equipment  and  lines 
A supplementary  section  gives  rules  for 
the  protective  grounding  of  circuits  and 
equipment.  A discussion  of  the  rules  of 
this  Code  is  published  separately  by  the 
Bureau  as  Handbook  No.  4.  The  Bureau 
has  also  published  Circular  No.  72  entitled 
“Scope  and  Application  of  the  National 
Electrical  Safety  Code.” 

This  Code  has  been  developed  with  the 
co-operation  and  assistance  of  many  state 
commissions,  electrical  inspectors,  engi- 
neers of  operating  and  manufacturing  com- 
panies, Insurance  representatives  and  com- 
mittees of  engineering  societies  and  of  the 
electrical  workers.  The  rules  have  been 
made  to  recognize  differences  in  climate, 
in  density  of  population,  and  in  character 
of  attendance,  where  these  show  a differ- 
ence in  degree  of  hazard,  as  is  particularly 
the  case  with  overhead  lines.  It  is  the  most 
complete  set  of  rules  on  this  subject  ever 
formulated.  The  first  complete  edition  of 
this  Code  was  issued  in  1916  for  trial  and 
constructive  criticism.  As  revised  In  1920. 
the  rules  have  the  substantial  agreement 
of  the  various  interests  concerned,  with  the 
exception  of  a few  matters  concerning 
overhead  lines  where  the  conflicting  Inter- 
ests could  not  reach  agreement. 

The  Code  has  been  adopted  in  whole  or 
in  part  bv  a number  of  states  such  as 
Montana.  Pennsylvania.  Oregon  and  Wis- 
consin and  in  a number  of  others  has 
formed  the  basis  for  commission  orders. 
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(See  State  electrical  rules;  also  see  Bureau 
of  Standards.) 

Copies  of  this  Code  can  be  obtained  from 
the  Superintendent  of  Documents,  Govern- 
ment Printing  Office,  Washington,  D.  C., 
for  40  cents  a copy. 

NATIONAL  ELECTRICAL  SUPPLY  CO. 

— 1328-30  New  York  Ave.,  Washington,  D. 

C.  Manufacturer  of  automobile  generator 
and  lighting  outfits  and  heating  devices. 

NATIONAL  ELECTRO  PRODUCTS, 
LTD. — Toronto,  Ont.,  Can.  Manufacturer 
of  hydrogen  and  oxygen  generators.  Busi- 
ness established  1919.  President  and  gen- 
eral manager,  William  J.  ClufT;  vice-presi- 
dent, Archibald  J.  MacDougall;  secretary* 
Arthur  W.  Holmsted;  treasurer,  William 
Skelly;  sales  manager,  J.  H.  Carson.  Main 
office,  87  Church  St.,  Toronto,  Ont.,  Can. 
Factories,  Toronto,  Ont.,  Can.,  Montreal, 
Que.,  Can.  Brafich  office,  149  Moreau  St.. 
Montreal,  Que.,  Can. 

NATIONAL  ENAMELING  & tyFG.  CO. 

— Renshaw  Blvd.,  Pittsburgh.  Pa.  Manu- 
facturer of  rigid  metallic  interior  conduit. 
Business  established  1915.  President,  treas- 
urer and  sales  manager,  U.  S.  Armstrong; 
vice-president  and  general  manager,  B.  B. 
White;  secretary,  B.  F.  Bachman.  Sales 
representatives.  Baker-Joslyn  Co.,  San 
Francisco.  Cal.;  B.  F.  Clarke  & Co..  Phila- 
delphia, Pa.;  S.  Robert  Schwartz  & Bro., 
306  W.  93rd  St.,  New  York.  N.  Y.;  Ludlow 
Jordan,  Atlanta,  Ga. 

NATIONAL  FIBRE  A INSULATION  CO. 

— Yorklyn,  Del.  Manufacturer  of  fibre 
sheets,  rods,  tubes,  washers  and  special- 
ties. Business  established  1902.  President 
and  general  manager,  J.  Warren  Marshall; 
vice-president,  H.  W.  Marshall;  secretary 
and  treasurer,  J.  A.  Marshall;  sales  man- 
ager, S.  E.  Francis.  Main  office  and  fac- 
tory, Yorklyn,  Del.  Branch  office  and 
warehouse,  216  W.  Austin  Ave.,  Chicago, 
111.  District  offices,  Boston,  Mass.;  Roches- 
ter, N.  Y.j  Philadelphia.  Pa.;  Baltimore, 
Md.:  Pittsburgh,  Pa.;  Cleveland,  Ohio:  St. 
Louis,  Mo.;  Birmingham,  Ala.;  San  Fran- 
cisco, Cal.;  50  Church  St.,  New  York,  N.  Y. 

NATIONAL  FIRE  PROOFING  CO.— 
Pittsburgh,  Pa.  Manufacturer  of  clay  un- 
derground conduit  and  other  clay  products. 
President.  H.  M.  Keasbey;  vice-president, 

V.  L.  Yebsen;  secretary.  C.  G.  Jones;  treas- 
urer, J.  B.  Robins.  Main  office.  Pittsburgh, 
Pa.  Branch  offices.  Boston.  Mass.;  Broad- 
way & 23rd  St..  New  York,  N.  Y.:  Phila- 
delphia, Pa.;  2600  Shields  Ave.,  Chicago, 
111. 

NATIONAL  FIRE  PROTECTION  ASSO- 
CIATION.— An  association  of  fire  insur- 
ance underwriters,  fire  protection  engi- 
neers and  others  interested  in  the  reduc- 
tion of  fire  hazards  and  the  development  of 
fire-fighting  equipment.  It  is  of  direct  in- 
terest to  the  electrical  industry  on  account 
of  its  Electrical  Committee,  which  has 
charge  of  the  preparation  and  revision  of 
the  National  Electrical  Code.  See  Elec- 
trical Committee,  N.  F.  P.  A. 

NATIONAL  FLUE  CLEANER  CO..  INC. 

— Groveville.  N.  J.  Manufacturer  of  soot 
Mowers.  President.  John  L.  Kuser:  vice- 
ore8ident.  Edwin  J.  Morris:  secretary.  J. 
Harrv  Thompson;  treasurer,  William  McK. 
Morris. 

NATIONAL  FOLDING  BOX  CO.— New 
Haven.  Conn.  Manufacturer  of  cartons. 
President,  D.  S.  Walton;  vice-presidents. 

L.  Cornell.  J.  S.  Nugent:  secretary,  G. 

W.  Mabee;  treasurer.  D.  S.  Walton,  Jr. 

NATIONAL  FOUNDRY  MFG.  A SUP- 
PLY CO.— Hepburn  A Canal  Sts.,  Wil- 
Mamsport.  Pa.  Manufacturer  of  power 
transmission  machinery  and  boiler  grates. 
Hnsiness  established  1904.  President.  Wll- 
Mam  T.  Ebur;  secretary  and  treasurer,  R. 

M.  Gingrich. 

NATIONAL  GALVANIZING  A PLATING 
EQUIPMENT  CORP.— 52  Broadway.  New 
York.  N.  Y.  Manufacturer  of  electroplat- 
ing equipment.  Factory,  Brooklyn,  N.  Y. 

NATIONAL  GAUGE  CO.— 300  Pacific  St.. 
Brooklyn.  N.  Y.  Manufacturer  of  pressure 
and  vacuum  gages,  thermometers,  pyrome- 
ters. tachometers,  counters  and  engineer- 
ing instruments.  Business  established  1906.  * 
President,  George  M.  Cowenhoven;  vice- 
nresident.  H.  G.  Cowenhoven;  secretary, 

T.  V.  N.  Cowenhoven. 

NATIONAL  INDIA  RUBBER  CO.— Bris- 
tol. R.  T.  Manufacturer  of  electrical  wires 
and  cables.  Branch  offices.  547  W.  Ran- 
dolph St..  Chicago,  111.;  Boston.  Mass.; 
Providence,  R.  I. 

NATIONAL  LAUNDRY  MACHINERY 

CO.— 700‘ W.  22nd  St..  Chicago,  111.  Manu- 
facturer of  electric  ironing  machines  for 
small  laundries,  hotels,  hospitals,  etc.  Pres- 
ident and  general  manager,  H.  C.  Keel; 
secretary,  M.  A.  Keel. 
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• NATIONAL  LEAD  CO.— New  York,  N. 
Y.  Manufacturer  of  babbitt  metal,  sleev- 
ing. solder,  die  castings,  etc.  President, 
Edward  J.  Cornish;  vice-presidents,  George 
O.  Carpenter.  R.  P.  Rowe,  N.  B.  Gregg; 
secretary,  M.  D.  Cole;  treasurer,  F.  R. 
Fortmeyer.  Main  office,  111  Broadway, 
New  York,  N.  Y.  Branch  offices,  Buffalo, 
N.  Y.;  Cleveland,  Ohio;  Cincinnati,  Ohio; 
Chicago,  111.;  St.  Louis,  Mo. 

NATIONAL  LEATHER  BELTING  CO. 
—423  E.  56th  St.,  New  York,  N.  Y.  Manu- 
facturer of  leather  belting 

NATIONAL  LIGHTING  FIXTURE  MFG. 
CO. — 176-180  Grand  St.,  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures.  Busi- 
ness established  1914.  President,  George 
M.  Tepfer;  secretary,  Phillip  B.  Tepfer; 
treasurer  and  general  manager,  Albert  E. 
Tepfer. 

NATIONAL  LOCK  WASHER  CO,— New- 
ark. N.  J.  Manufacturer  of  lock  nuts. 
Business  established  1886.  President,  C. 
H.  Loutrel;  vice-president,  R.  D.  Reynolds; 
secretary  and  treasurer,  J.  D.  Cowan;  sales 
manager,  J.  Howard  Horn.  Main  office  and 
factory,  40  Hermon  St.,  Newark.  N.  J. 
Branch  office  and  warehouse.  1503  Kresge 
Bldg..  Detroit,  Mich.  District  office,  1535 
Lytton  Bldg..  Chicago,  111. 

NATIONAL  LUMBER  CO.— Plymouth 
Bldg.,  Minneapolis,  Minn.  Producer  of 
white  cedar  poles  and  posts.  E.  M.  Ole- 
son,  manager. 

NATIONAL  MFG.  A PRINTING  CO.— 

Olney,  111.  Manufacturer  of  long-distance 
call-measuring  telephone  meters.  H.  H. 
Knipe,  general  manager. 

NATIONAL  MARINE  LAMP  CO.,  THE. 
— Forestville,  Conn.  Manufacturer  of  metal 
specialties,  lamps,  lanterns,  etc.,  for  ships, 
motor  boats  and  railroads.  Business  es- 
tablished 1912.  President,  F.  N.  ^anross; 
vice-president  and  general  manager,  R. 
Stern;  secretary,  J.  Kleinberger:  treasurer, 
H.  Gemldsen;  sales  manager,  E.  T.  Lind- 
sey. Main  office  and  factory,  Forestville. 
Conn.  Branoh  office,  254  Pearl  St..  New 
York,  N.  Y.  Sales  representative.  Wright 
& Lacy,  254  California  St.,  San  Francisco, 
Cal. 

NATIONAL  METAL  MOLDING  CO.— 
Pittsburgh,  Pa.  Manufacturer  of  metal 
molding,  conduit,  conduit  fittings,  and  ar- 
mored cables  and  cords.  Business  estab- 
lished 1906.  President,  W.  C.  Robinson; 
vice-president  and  general  manager,  C.  E. 
Corrigan;  secretary.  O.  F.  Felix;  treasurer, 
H.  H.  Robinson;  sales  manager.  V.  J.  Cor- 
rigan. Mato  office,  Fulton  Bldg.,  Pitts- 
burgh, Pa.  Factory,  Ambridge,  Pa.  Branch 
offices,  Detroit,  Mich.;  Atlanta.  Ga.;  Pitts- 
burgh, Pa.  Sales  representatives,  Farr 
Electric  Service  Co..  Salt  Lake  City,  Utah; 
Garnett  Young  & Co.,  San  Francisco.  Cal., 
Los  Angeles,  Cal.,  Portland.  Ore.,  and  Seat- 
tle, Wash.;  Albert  Mann.  Boston,  Mass.;  I. 
A.  Bennett  Co.,  112  W.  Adams  St..  Chicago, 
111.;  Electrical  Products  Co.,  Philadelphia, 
Pa.,  and  253  Broadway,  New  York,  N.  Y. 

NATIONAL  METAL  SPINNING  A 
STAMPING  CO.— 176-180  Grand  St.,  New 
York,  N.  Y.  Manufacturer  of  fixture  fit- 
tings and  parts  and  metal  spinnings.  Busi- 
ness established  1908.  President,  George 
M.  Tepfer;  secretary,  Phillip  B.  Tepfer; 
treasurer  and  general  manager,  Albert  E. 
Tepfer. 

NATIONAL  PIANO  MFG.  CO.— Grand 
Rapids,  Mich.  Manufacturer  of  electric  pi- 
anos. President  and  general  manager,  W. 
Loor;  vice-president.  Joseph  Renihan;  sec- 
retary and  treasurer,  S.  D.  Thompson. 

NATIONAL  PIN  A BRACKET  CO.— 
North  Vernon.  Ind.  Manufacturer  of  insu- 
lators. brackets,  pole  steps  and  insulator 
pins.  Business  established  1910.  Presi- 
dent. treasurer  and  general  manager.  H.  L. 
McNaughton;  vice-president.  Anna  W.  Mc- 
Naughton;  secretary.  Blanch  M.  Stephen- 
son. Sales  representatives.  Joslyn  Mfg.  & 
Supply  Co..  Chamber  of  Commerce  Bldg.. 
Chicago.  111.;  Jobbers  Supplv  Co.,  Wool- 
worth  Bldg.,  New  York,  N.  Y. 

NATIONAL  PIPE  A CABLE  HANGER 

CO.— 137  E.  43rd  St..  New  York.  N.  Y.  Man- 
ufacturer of  pipe  and  cable  hangers.  Busi- 
ness established  1915.  Partnership,  John 
G.  Kelly  and  J.  B.  Heiser.  Factory,  Wil- 
liamsport, Pa. 

NATIONAL  PIPE  BENDING  CO.,  THE. 

— River  & Lloyd  Sts.,  New  Haven,  Conn. 
Manufacturer  of  feed  water  heaters,  puri- 
fiers, steam  and  oil  separators  and  other 
power  plant  specialties.  President  and 
general  manager.  Harold  S.  Brown;  vice- 
president,  Thomas  Hooker.  Jr.;  secretary 
and  treasurer,  Arthur  H.  Day;  sales  man- 
ager. William  B.  Hoyt. 

NATIONAL  PLASTIC  RELIEF  CO.— 330 
Main  St.,  Cincinnati,  Ohio.  Manufacturer 


of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1918.  Presi- 
dent, S.  Newman;  vice-president  and  sec- 
retary, S.  J.  Newman;  treasurer,  E.  C. 
Newman;  general  manager.  Charles  M. 
Knoche;  sales  manager,  F.  W.  Jellison. 

NATIONAL  POLE  CO.— Escanaba.  Mich. 
Producer  of  cedar  ties,  poles,  posts  and 
piling.  President  and  general  manager,  J. 
C.  Kirkpatrick;  vice-president,  H.  W. 
Reade;  secretary  and  treasurer,  F.  B.  Be- 
ment.  Branch  offices  and  yards.  New  York, 
N.  Y.;  San  Francisco,  Cal.;  Chicago,  111.; 
Toledo,  Ohio;  Spokane,  Wash.;  Everett, 
Wash.;  Duluth,  Minn.;  St.  Paul.  Minn.; 
Blackduck,  Minn.;  Kelliher,  Minn.;  Gem- 
mell,  Minn.;  Baudette,  Minn.;  Itasca.  WIs.; 
Park  Falls,  Wis.;  Whitney,  Mich.;  L’Anse, 
Mich. 

NATIONAL  PORCELAIN  CO.— Trenton, 
N.  J.  Manufacturer  of  porcelain  sockets 
and  insulators.  Business  established  1906. 
President,  Samuel  L.  Dunkle;  secretary, 
treasurer  and  general  manager,  Bayard  L. 
Dunkle. 

NATIONAL  QUALITY.— Trade  name  for 
tanks  made  by  the  National  Tank  & Pipe 
Co.,  275  Oak  St.,  Portland,  Ore. 

NATIONAL  RAILROAD  TROLLEY 
GUARD  CO. — Olean,  N.  Y.  Manufacturer 
of  trolley  wheel  guards. 

NATIONAL  RAILWAY  APPLIANCE  CO. 
— New  York.  N.  Y.  Manufacturer  of  elec- 
tric car  heaters.  President,  B.  A.  Hege- 
man;  vice-president,  Charles  C.  Castle; 
vice-president  and  treasurer.  H.  A.  Hege- 
man;  secretary.  Fred  C.  J.  Dell:  sales  man- 
ager. W.  C.  Lincoln.  Main  office,  50  E. 
4°nd  St.,  New  York,  N.  Y.  Branch  offices, 
Munsey  Bldg..  Washington.  D.  C. ; Little 
Bldg.,  Boston.  Mass.;  Hegeman-Castle 
Corp.,  332  S.  Michigan  Ave.,  Chicago,  111. 

NATIONAL  REFINING  CO.,  THE.— 

Cleveland,  Ohio.  Manufacturer  of  lubri- 
cating oils  and  greases  Refineries,  Coflfey- 
ville,  Kans.:  Findlay,  Ohio;  Marietta,  Ohio; 
Cleveland,  Ohio;  Petrolia,  Can. 

NATIONAL  REGULATOR  CO.,  THE.— 

Chicago,  111.  Manufacturer  of  temperature 
regulators.  President  and  treasurer.  J.  H. 
King;  vice-president.  J.  B.  Lord;  secretary, 
.T.  M.  Larson.  Main  office  and  factory. 
208-12  S.  Jefferson  St.,  Chicago.  111.  Branch 
offices.  New  York.  N.  Y. ; Boston.  Mass.; 
Philadelphia,  Pa  : Washington,  D.  C.;  Buf- 
falo. N.  Y.;  Pittsburgh,  Pa.:  Winnipeg, 
Man..  Can.;  Des  Moines,  Iowa;  MinneaDO- 
Us,  Minn.;  Denver,  Colo.;  Milwaukee,  “Wis.; 
Los  Angeles,  Cal.:  Seattle.  Wash.;  Mon- 
treal. Oue..  Can.:  Cleveland.  Ohio:  Toledo, 
Dhio:  Indianapolis.  Ind.:  St.  Louis.  Mo.; 
Kansas  City,  Mo.;  Detroit,  Mich.;  Toronto, 
Ont..  Can. 

NATIONAL  RETAILERS  ADVERTIS- 
ING CORP. — 1846-48  Ogden  St..  Indianapo- 
lis. Ind.  Manufacturer  of  electrical  adver- 
tising specialties  and  electric  signs.  Presi- 
dent. F.  A.  Gritt;  vice-president,  A.  E. 
Gritt:  secretary,  C.  W.  Gritt. 

NATIONAL  SCALE  CO.— Chicopee  Falls. 
Mass.  Manufacturer  of  code  calling  sys- 
tems. President,  F.  D.  Howard;  treasurer, 
L.  T.  Howard. 

NATIONAL  SCREW  A TACK  CO.,  THE, 
AB  PRODUCTS  DIVISION.— Cleveland, 
Ohio.  Manufacturer  of  motors,  fans,  arc 
’amps,  reflectors  and  shades.  President. 
W.  D.  B.  Alexander;  vice-president,  J.  E. 
Williams:  sales  manager  (AB  Products  Di- 
vision >.  W.  G.  Roland. 

NATIONAL  SEWING  MACHINE  CO.— 

Be’videre,  111.  Manufacturer  of  sewing  ma- 
chines. washing  machines,  screw  machine 
products,  etc.  Business  established  1879. 
President.  David  Patton;  vice-president, 
•lohn  W Eldredge;  secretary.  H.  D.  Pierce. 
Main  office.  Belvidere.  111.  Factories,  Bel- 
vldere.  111.,  and  Chicago.  III.  Branch  of- 
fice and  warehouse.  21  N.  Wabash  Ave., 
Chicago.  111.  District  office,  290  Broadwav. 
New  York.  N.  Y.  Exclusive  distributor  nf 
electric  sewing  machines.  Western  Electric 
Co..  Inc..  195  Broadway.  New  York,  N.  Y. 

NATIONAL  SPECIALTIES  CO..  INC.— 
54  W.  La  Fayette  Blvd  . Detroit.  Mich. 
Manufacturer  of  incandescent  lamps.  Busi- 
es* established  1919.  President,  E.  V. 
Fitzpatrick:  vice-president  and  general 
manager.  E.  L.  Fitzpatrick;  secretary.  O. 
T.  Fit^patrlcV:  treasurer  and  sales  man- 
ager. E.  F.  Fitv:r>atrlck.  Branch  office,  501 
Marlon  Bldg..  Cleveland.  Ohio. 

NATIONAL  SPOT  LIGHT  CO.— 605  Cali- 
fornia Bldg..  Los  Angeles.  Cal.  Manufac- 
turer of  electric  spotlights. 

NATIONAL  STAMPING  A ELECTRIC 
WORKS.— 410  S.  Clinton  St..  Chicago.  111. 
Manufacturers  of  electric  water  heaters. 
Business  established  1891.  President.  F. 
L Kohlhase;  sales  manager.  Clyde  E.  Pad- 
den. 
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NATIONAL-STANDARD  CO.  — Nilea, 
Mich.  Manufacturer  of  automobile  jacks 
and  railroad  track  tools.  President,  W. 
F.  Harrah;  vice-president,  C.  K.  Anderson; 
secretary  and  treasurer,  W.  H.  Parkin. 
Main  office,  Niles,  Mich.  Branch  offices, 
Atlanta,  Ga.;  New  York,  N.  Y.;  Providence. 
R.  1.;  Dallas,  Tex.;  Chicago,  111.;  Seattle, 
Wash. 

NATIONAL  STEAM  SPECIALTY  CO.— 

12-14  S.  Clinton  St..  Chicago,  111.  Manu- 
facturer of  steam  specialties.  President 
and  treasurer,  R.  W.  Newton;  vice-presi- 
dent, A.  B.  Chladek;  secretary,  H.  R. 
Voung. 

NATIONAL  STEEL  CASTING  CO.— 
Montpelier,  Ind.  Manufacturer  of  car  coup- 
lings. 

NATIONAL  TANK  A PIPE  CO.— 275  Oak 
St..  Portland,  Ore.  Manufacturer  of  cross- 
arms  and  tanks.  Business  established  1891. 
President,  William  E.  Hampton;  vice-pres- 
ident and  general  manager,  F.  M.  Kirsch; 
secretary,  J.  W.  Willis;  sales  manager,  B. 
.C.  Teydel. 

NATIONAL  TELEGRAPHONE  A SUP- 
PLY CO.— 317  Mills  St..  El  Paso.  Tex.  Man- 
ufacturer of  telephone  and  telegraph  com- 
posite systems.  Business  established  1902. 
President  and  treasurer,  w.  B.  Glardon; 
vice-president,  Mrs.  Etta  Milligan;  secre- 
tary, B.  T.  Glardon;  sales  manager,  G.  T. 
Glardon. 

NATIONAL  TRANSIT  PUMP  A MA- 
CHINE CO. — Oil  City,  Pa.  Manufacturer 
of  steam  pumps  and  oil  engines.  Presi- 
dent, F.  D.  Williams;  vice-president  and 
treasurer,  D.  R.  MacKenzie;  secretary.  S. 
R.  Ball.  Main  office  and  factory.  Oil  City, 
Pa.  Branch  offices,  30  Church  St.,  New 
York,  N.  Y.;  Reliance  Bldg.,  Kansas  City. 
Mo.;  Park  Bldg.,  Cleveland,  Ohio;  DeLong 
Bldg.,  Philadelphia.  Pa.;  Farmers  Bank 
Bldg.,  Pittsburgh,  Pa.;  Foster  Bldg.,  Den- 
ver, Colo.;  Mason  Bldg.,  Houston,  Tex. 

NATIONAL  UTILITIES  CORP.— Belle- 
view  PI.,  Milwaukee.  Wis.  Manufacturer 
of  electropneumatic  water  pumping  sys- 
tems. President,  R.  P.  Tell;  vice-president. 
A.  C.  Deverell;  secretary  and  treasurer,  W. 
K.  Boyle. 

NATIONAL  VALVE  A MFG.  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  power  plant 
pipe,  valves,  etc.  Henry  E.  Haller,  presi- 
dent. Main  office  and  factory,  Arsenal  Sta- 
tion, Pittsburgh,  Pa.  Branch  offices.  Chi- 
cago, 111.;  New  York,  N.  Y.;  Cleveland, 
Ohio;  Atlanta,  Ga.;  Philadelphia,  Pa. 

NATIONAL  WASTE  CO.— Philadelphia, 
Pa.  Manufacturer  of  cotton  cleaning  waste 
and  packing.  President  and  treasurer, 
Clayton  C.  Ingraham;  vice-president, 
George  H.  Green;  general  manager.  N.  A. 
Katherman.  Main  office,  Philadelphia,  Pa. 
Branch  office,  935  N.  Halsted  St.,  Chicago, 
111. 

NATIONAL  X-RAY  REFLECTOR  CO.— 

Chicago,  111.  Manufacturer  of  reflectors, 
lighting  fixtures,  portable  lamps  and  other 
lighting  equipment.  Business  established 
1897.  President,  A.  D.  Curtis;  vice-presi- 
dent, P.  M.  Hotchkin:  secretary.  E.  L. 
Haines;  treasurer,  J.  W.  Marshall;  sales 
manager,  Norman  B.  Hickox.  Main  office. 
235  W.  Jackson  Blvd.,  Chicago.  111.  Branch 
offices,  31  W.  46th  St..  New  York,  N.  Y.; 
742  S.  Market  St.,  San  Francisco.  Cal. 

NATISCH  GEAR  WORKS.— 451  Hudson 
Ave.,  Brooklyn,  N.  Y.  Manufacturers  of 
pinions.  Business  established  1918.  Presi- 
dent, William  Natisch;  vice-president, 
treasurer  and  general  manager,  George 
Scherr;  secretary,  T.  Nermer. 

NAUGLE  POLE  A TIE  CO.— Chicago.  111. 
Producer  of  posts,  poles  and  ties.  Presi- 
dent and  treasurer,  A.  T.  Naugle;  vice- 
president,  C.  E.  Maxwell;  secretary.  E.  M. 
Naugle:  sales  manager.  W.  G.  Frostenson. 
Main  office.  5 S.  Wabash  Ave.,  Chicago.  III. 
Yards,  Chicago.  111.;  Pinconning,  Mich.; 
Green  Bay,  Wis.;  Minneapolis,  Minn. 
Rranch  offices.  615  Dwight  Bldg.,  Kansas 
City,  Mo.:  303  Interurban  Bldg.,  Dallas. 
Tex.:  41  Park  Row,  New  York.  N.  Y.:  21 
S High  St  . Columbus,  Ohio;  618  S.  27th 
St.,  Omaha.  Neb.;  546  Peyton  Bldg,  Spo- 
kane. Wash. 

NAUTICAL  INSTRUMENTS  MFG.  CO., 
INC.— 558  Hendrix  St..  Brooklyn,  N.  Y. 
Manufacturer  of  navigation  instruments. 
Business  established  1918.  President.  T. 
Jullum;  vice-president,  E.  B.  Eriksen:  sec- 
retary. LeRoy  Jones;  treasurer.  J.  E. 
Sharp;  general  manager,  J.  P.  Cody. 

NAUTIC6. — Trade  name  for  nautical  In- 
struments manufactured  bv  the  Nautical 
Instruments  Mfg.  Co.,  Inc.,  558  Hendrix  St., 
Brooklyn,  N.  Y. 

NAVAL  APPLICATIONS  OF  ELEC- 
TRICITY.— See  Marine  and  naval  applica- 
tions of  electricity. 
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NAVALITE. — Trade  name  for  rigid  me- 
tallic conduit  manufactured  by  the  Mark 
Mfg.  Co.,  Ill  W.  Washington  St.,  Chicago, 
111. 

NAVCO. — Trade  name  for  power  plant 
pipes,  valves,  etc.,  manufactured  by  the 
National  Valve  & Mfg.  Co.,  Arsenal  Sta- 
tion, Pittsburgh,  Pa. 

NAVY. — Trade  name  for  radio  receivers 
manufactured  by  C.  Brandes,  Inc.,  32  Union 
Sq.,  New  York,  N.  Y. 

NAZEL  ENGINEERING  A MACHINE 
WORKS.— 4041  N.  5th  St.,  Philadelphia, 
Pa.  Manufacturers  of  motor-driven  ham- 
mers. Business  established  1900.  Presi- 
dent. Ralph  W.  Nazel;  vice-president,  C.  H. 
Wackernagel;  secretary  and  treasurer,  J. 
Milton  Nazel.  Sales  representatives,  Charles 
A.  Strelinger  Co.,  43  E.  Lamed  St.,  De- 
troit, Mich.;  Frank  B.  Ward  Co.,  501  Park 
Bldg.,  Pittsburgh,  Pa.:  William  K.  Stam- 
ets,  Hickox  Bldg.,  Cleveland,  Ohio;  Black- 
man Hill  McKee  Machinery  Co.,  1513  N. 
Broadway,  St.  Louis,  Mo. 

NEBCO. — Trade  name  for  lightning  rods 
manufactured  by  the  Nebraska  Lightning 
Rod  Co.,  Inc.,  205  N.  17th  St.,  Omaha,  Neb. 

NEBRASKA. — Trade  name  for  insulator 
pins  manufactured  by  ths  St.  Louis  Mal- 
leable Casting  Co.,  7701  n.  Conduit  Ave., 
St.  Louis,  Mo. 

NEBRASKA  BRIDGE  SUPPLY  A LUM- 
BER CO. — Peters  Trust  Bldg.,  Omaha,  Neb. 
Producer  of  wood  poles.  Business  estab- 
lished 1899.  President,  John  W.  Towle; 
vice-president  and  general  manager, 
George  Rasmussen;  secretary  and  sales 
manager,  G.  H.  Rheams;  treasurer,  A.  T. 
Hansen. 

NEBRASKA  LIGHTNING  ROD  CO., 
INC. — 205  N.  17th  St.,  Omaha,  Neb. 

NEBRASKA  SECTION,  N.  E.  L.  A.— 
Secretary- treasurer,  B.  H.  Conlee,  Ne- 
braska Gas  & Electric  Co..  Beatrice,  Neb. 

NEBRASKA  TELEPHONE  ASSOCIA- 
TION.— President,  Warren  Pratt  Kearney; 
secretary,  L.  E.  Hurtz,  Lincoln,  Neb. 

NEBULITE. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  Gilllnder 
& Sons,  Inc.,  Tacony  St.,  Philadelphia.  Pa. 

N.  E.  C. — Abbreviation  for  National  Elec- 
trical Code. 

N.  E.  C. — Trade  name  for  electrolytic 
copper  produced  by  the  Anaconda  Copper 
Mining  Co.,  42  Broadway,  New  York,  N.  Y. 

NECO. — Trade  name  for  loom  fasteners 
manufactured  by  the  E.  & B.  Mfg.  Co.,  965 
Woodward  Ave.,  Detroit,  Mich. 

N.  E.  C.  S.  OR  N.  E.  C.  STD— Abbrevia- 
tions for  National  Electrical  Code  Stand- 
ard. 

NEEMES  BROS.,  INC.— 41-49  Adams  St.. 
Troy,  N.  Y.  Manufacturer  of  boiler  fur- 
nace grates. 

NEFCOLITE. — Trade  name  for  lighting 
fixtures  manufactured  by  the  National 
Electric  Fixture  Co.,  17  S.  Clinton  St., 
Chicago,  III. 

NEGATIVE. — In  electricity,  having  a po- 
tential or  voltage  opposed  to  the  positive, 
or  one  less  than  that  of  the  earth  or 
"ground”;  in  mathematics,  having  a value 
less  than  zero.  For  further  discussion  and 
comparison  see  Positive  and  negative. 

NEHRING  ELECTRICAL  WORKS.— De 

Kalb,  111.  Manufacturers  of  slow-burning 
and  weatherproof  wires.  Business  estab- 
lished 1916.  President  and  general  man- 
ager. Paul  A.  Nehring;  vice-president,  G. 
E.  Clarke;  secretary  and  treasurer,  A.  L. 
Clarke.  Sales  representative,  J.  P.  Lane, 
811  Holland  Bldg.,  St.  Louis,  Mo. 

NEIL  A SMITH  ELECTRIC  TOOL  CO., 
THE. — 813-815  Broadway,  Cincinnati,  Ohio. 
Manufacturer  of  electric  tools.  Business 
established  1900.  President,  John  N.  Neil; 
secretary  and  treasurer,  George  P.  Jung. 

NEISCOLITE. — Trade  name  for  lighting 
fixtures  manufactured  by  the  New  England 
Incandescent  Supply  Co.,  266  Bowery,  New 
York,  N.  Y. 

N.  E.  L.  A. — Abbreviation  for  National 
Electric  Light  Association. 

NELA  SPECIALTIES  DIVISION,  NA- 
TIONAL LAMP  WORKS  OF  G.  E.  CO 

Nela  Park,  Cleveland,  Ohio.  Manufacturer 
of  artificial  daylight  units  and  illuminating 
specialties.  Established  1915.  General  man- 
ager, C.  W.  Bender;  assistant  manager,  W. 
L.  Brandel.  Branch  office,  145  W.  45th  St., 
New  York,  N.  Y. 

NELSON.  SAMUEL.— 1748  Grace  St., 
Chicago,  111.  Manufacturer  of  brush  hold- 
ers. Proprietor,  Samuel  Nelson. 

NELSON  VALVE  CO.— Philadelphia,  Pa 
Manufacturer  of  expansion  joints  and 
valves.  President,  S.  F.  Houston;  general 
manager,  J.  Noll;  sales  manager,  R.  G. 


Ward.  Main  office,  Chestnut  Hill,  Phila- 
delphia, Pa.  Branch  offices,  1320  Healey 
Bldg.,  Atlanta,  Ga. ; 8 E.  Lombard  St.,  Bal- 
timore, Md.;  131  State  St.,  Boston,  Mass.; 
582  Ellicott  Sq..  Buffalo,  N.  Y.;  650  W. 
Lake  St.,  Chicago,  111.;  550  Kirby  Bldg., 
Cleveland,  Ohio;  242  Larned  St.,  W.,  De- 
troit, Mich.;  90  West  St.,  New  York,  N.  Y.; 
517  Liberty  Ave.,  Pittsburgh,  Pa.;  75  Fre- 
mont St.,  San  Francisco,  Cal.;  504  City 
Bank  Bldg.,  Syracuse,  N.  Y. 

NEMALITE. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  Gilllnder 
& Sons,  Inc.,  Tacony  St.,  Philadelphia,  Pa. 

NEOTHERM  CELL.— A type  of  primary 
cell  using  the  combination  copper-sodium 
hydroxide-zinc,  with  copper  oxide  as  a de- 
polarizer; a modification  of  the  Lalande 
cell. 

NEPAGE  - McKENNEY  CO.  — Seattle. 
Wash.  Manufacturer  of  switchboards, 
panelboards,  steel  cabinets,  metal  castings, 
etc.  Main  office  and  factory,  Armour 
Bldg.,  Seattle,  Wash*  Branch  offices,  388 
Burnside  St.,  Portland.  Ore.;  589  Howard 
St.,  San  Francisco,  Cal.;  517  18th  St.,  Oak- 
land, Cal.;  1222  McGee  St.,  Kansas  City, 
Mo. 

NEPTUNE. — Trade  name  for  insulated 
wire  and  cable  made  by  the  Atlantic  Insu- 
lated Wire  & Cable  Co.,  52  Vanderbilt  Ave., 
New  York,  N.  Y. 

NEPTUNE  AND  NEPTUNE  DYNAMO. 

— Trade  names  for  leather  belting  manufac- 
tured by  the  Graton  & Knight  Mfg.  Co., 
356  Franklin  St.,  Worcester,  Mass. 

NEPTUNE  METER  CO.— New  York,  N. 
Y.  Manufacturer  of  air,  water  and  other 
meters.  President  and  treasurer,  J.  H.  Bal- 
lantine;  secretary,  J.  Bayard  Kirkpatrick. 
Main  office,  50  E.  42nd  St.,  New  York,  N. 
Y.  Branch  offices,  565-71  W.  Washington 
Blvd.,  Chicago,  111.;  Cincinnati,  Ohio;  Los 
Angeles,  Cal.;  San  Francisco,  Cal.;  Denver, 
Colo.;  Portland,  Ore.;  Boston,  Mass. 

NEPTUNE  SHIP  SUPPLY  CO.,  INC.— 
73  Front  St.,  New  York,  N.  Y.  Manufac- 
turer of  feed  water  regulators.  President, 
S.  J.  Bethauer;  vice-president  and  treas- 
urer, S.  Kahn;  secretary,  E.  W.  Curtin. 

NERFCO. — Trade  name  for  lamp  making 
machinery,  electric  water  heaters,  filing 
machines,  etc.,  manufactured  by  the  New- 
ark Engineering  & Tool  Co.,  476-482  18th 
Ave..  Newark,  N.  J. 

NERNST  LAMP. — See  Lamps,  Nemst. 

N.  E.  S*  C. — Abbreviation  for  National 
Electrical  Safety  Code. 

NESTED. — Trade  name  for  letter  boxes 
manufactured  by  the  S.  H.  Couch  Co.,  Inc., 
Arlington  & Squantum  Sts.,  Norfolk  Downs, 
Quincy,  Mass. 

NETS  AND  GUARDS  FOR  BOWLS, 
CLUSTERS,  GLOBES,  ETC.— These  are 
stiff  wire  nets,  often  in  basket  form,  that 
are  used  to  protect  lighting  units  in  gym- 
nasiums, factories,  baggage  rooms,  cargo 
spaces,  etc.,  where  there  is  likelihood  of 
lamp  clusters,  bowls,  globes  or  reflectors 
being  broken.  Where  the  cluster  or  other 
unit  is  mounted  on  or  close  to  the  ceiling, 
the  net  or  guard  often  completely  encloses 
it  and  may  be  attacned  to  the  ceiling  by 
a hinge  and  hasp.  In  case  of  pendent  units 
it  is  attached  to  the  metal  reflector,  fixture 
stem  or  other  suitable  part.  Where  no 
metal  reflector  is  used  the  net  is  some- 
times made  in  two  parts,  the  lower  part 
being  hinged  to  the  upper  or  fixed  part  to 
give  access  to  the  reflector  or  bowl  and 
lamps  for  cleaning  and  renewal.  Sometimes 
the  net  or  guard  is  locked  to  prevent  tam- 
pering or  theft.  Where  a lighting  unit  is 
mounted  over  machinery,  tanks,  vats,  etc., 
it  is  often  advisable  to  use  a more  closely 
woven  net  to  prevent  any  part  of  the  glass- 
ware or  the  lamps  themselves  from  drop- 
ping in  case  of  cracking  or  other  breakage 
or  loosening  from  vibration.  Guards  for 
individual  incandescent  lamps  are  made 
somewhat  differently  and  are  listed  under 
Guards,  lamp. 

Manufacturers: 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts..  Philadelphia.  Pa. 

Hamblin  & Russell  Mfg.  Co.,  Worcester, 
Mass.  “Meridian,”  "Webster.” 

NETWORKS,  HIGH-TENSION.— The  in- 
ter-connection  of  high-tension  mains  into 
a network  similar  to  a low-tension  network 
is  not  feasible,  and  the  distributing  mains 
of  a 2200-volt  system  are  not  often  inter- 
connected. Automatic  isolation  of  a faulty 
section  of  a high-tension  line  is  secured  bv 
rel&ys  actuating  oil  switches  or  circuit 
breakers  capable  of  interrupting  several 
thousands  of  kilowatts.  The  expense  of 
this  equipment  limits  its  use  to  lines  serv- 
ing large  loads.  High-tension  interconnec- 
tion is  therefore  found  only  in  large  indus- 
trial and  metropolitan  districts  and  is  still 
undergoing  development  and  improvement. 
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NETWORKS,  LOW-TENSION.— In  low- 
tension  distributing  systems  the  mains  are 
tied  together  at  Junctions  forming  a net- 
work of  conductors.  The  system  may  thus 
supply  its  load  from  two  directions  and  at 
junction  points  from  four.  This  makes  it 
a stable  source  of  supply  if  properly  sup- 
ported by  feeders.  In  a 260-volt  system  a 
feeder  is  required  for  each  200  to  260  kw. 
of  load.  The  feeders  are  of  different  lengths 
and  must  be  supplied  from  buses  having 
sufficient  pressure  to  enable  them  to  deliver 
full  pressure  at  the  network  end.  Two  or 
three  buses  are  necessary  in  stations  sup- 
lying  smaller  areas  and  as  many  as  five 
uses  are  used  in  large  stations  in  some 
eases. 

NEUBUS, — Trade  name  for  standard 
lighting  panels  manufactured  by  the  Leon- 
ard Electric  Mfg.  Co.,  3907  Perkins  Ave., 
Cleveland,  Ohio. 

NEUTRAL  WIRE. — In  a three-wire  sys- 
tem of  electrical  distribution,  the  middle 
wire  or  conductor,  which  is  usually 
grounded,  is  known  as  the  neutral.  This 
system  is  usually  employed  in  lighting  ser- 
vice with  a voltage  of  approximately  110 
between  the  neutral  and  either  outside 
wire,  or  220  across  the  outside  wires.  If 
the  load  is  properly  balanced  by  placing 
the  same  number  of  equivalent  lamps  on 
either  side  of  the  neutral  there  will  be  lit- 
tle or  no  current  flowing  in  this  middle 
wire  as  the  effect  will  be  that  of  pairs  of 
lamps,  two  In  series,  connected  across  the 
outside  of  220-volt  wires.  This  allows  the 
neutral  wire  to  be  smaller  in  cross-section. 
The  three-wire  system  with  neutral  is 
either  direct  current  or  single  phase  and 
should  not  be  confused  with  the  three- 
phase  system  of  power  and  light  distribu- 
tion which  uses  three  conductors.  Also 
see  Systems  of  Distribution,  development 
of. 

NEUTRALIZERS.  8TATIC  ELECTRIC- 
ITY.— The  constant  friction  of  nonconduct- 
ing moving  materials,  such  as  paper  In 
printing  presses;  wool,  silk  and  cotton  In 
textile  mills:  leather  or  rubber  belts  in 
various  machines,  etc.,  produces  consider- 
able static  electricity  which  causes  trouble 
with  the  charged  material  in  the  machine 
sticking  to  surfaces,  etc.,  during  very  dry 
weather.  There  is  also  danger  of  fire  and 
explosion  caused  by  static  discharges,  es- 
pecially in  a dust-laden  or  other  explos- 
ive atmosphere.  To  eliminate  this  danger 
the  air  in  the  room  may  be  made  humid  to 
decrease  the  accumulation  of  static  or  the 
charge  may  be  continuously  conducted  to 
the  ground  or  neutralized.  The  collectine 
device  used  in  conducting  the  electricity  off 
the  material,  belt  or  other  charged  object, 
is  sometimes  called  a neutralizer,  although 
it  is  more  properly  designated  a discharger. 
This  device  consists  of  grounded  comb-like 
metal  contact  points  set  up  near  the  mov- 
ing belt  or  sheet.  The  real  neutralizers  ap- 
plv  a high-tension  static  discharge  of  op- 
posite polarity  to  the  one  causing  trouble, 
this  discharge  being  adjustable  to  suit  the 
conditions  prevailing. 

Manufacturers: 

Chapman  Electric  Neutralizer  Co.,  Port- 
land, Me. 

Portland  Co.,  The,  Portland,  Me. 

NEVER  BREAK. — Trade  name  for  lamp 
euard  manufactured  by  Frank  W.  Morse, 
289  Congress  St..  Boston,  Mass. 

NEVER  CREEP. — Trade  name  for  guy 
anchors  manufactured  by  the  Chance  Co., 
Centralla,  Mo. 

NEVER-GIVE-UP.— Trade  name  for  ex- 
pansion shells  and  toggle  bolts  manufac- 
tured by  the  Paine  Co.,  1742  W.  Van  Buren 
St.,  Chicago,  HI. 

NEVER -LEAK. — Trade  name  for  cylin- 
der-head gaskets  manufactured  by  the 
Fitzgerald  Mfg.  Co.,  Torrington,  Conn. 

NEVER  MISS. — Trade  name  for  conduit 
mandrels  manufactured  by  B.  S.  Barnard 
& Co.,  31  Union  Sq.,  New  York,  N.  Y. 

NEVE  ROUT. — Trade  name  for  automo- 
bile heaters,  spotlights,  signals  and  other 
automobile  electrical  accessories  manufac- 
tured bv  the  Rose  Mfg.  Co.,  910  Arch  St., 
Philadelphia,  Pa. 

NEVERSLIP. — Trade  name  for  side-cut- 
ting pliers  manufactured  bv  the  Neverslip 
Works.  Hamilton  & Neilson  Sts.,  New 
Brunswick,  N.  J. 

NEVERSLIP. — Trade  name  for  belting 
manufactured  bv  the  Page  Belting  Co.,  E. 
Penacook  St..  Concord,  N.  H. 

NEVERSLIP  WORKS.  THE.  — New 
Brunswick.  N.  J.  Manufacturer  of  pliers 
and  wrenches.  President.  James  W John- 
son: vice-president  and  secretary.  Roy  C. 
Nicholas:  treasurer  and  general  manager, 
George  F.  McCormick;  Western  sales  man- 
ager, Fred  M.  Joiner;  Eastern  sales  man- 
ager, B.  J.  Trumbull.  Main  office  and  fac- 
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tory,  Hamilton  & Neilson  Sts.,  New  Bruns- 
wick, N.  J.  Branch  office,  Montreal,  Que., 
Can. 

NEW  ADVANCE  MACHINERY  CO.. 
THE. — Van  Wert.  Ohio.  Manufacturer  of 
electrically  heatea  glue  pots. 

NEW  BEDFORD  VALVE  MFQ.  CO 

New  Bedford,  Mass.  Manufacturer  of 
valves.  Business  established  1872. 

NEW  BRITAIN. — Trade  name  for  elec- 
tricians' benches,  machinery  guards  and 
screw  machine  products  manufactured  by 
the  New  Britain  Machine  Co.,  New  Britain, 
Conn. 

NEW  BRITAIN  MACHINE  CO.— New 
Britain,  Conn.  Manufacturer  of  electri- 
cians’ benches,  machinery  guards  and 
screw  machine  products.  Business  estab- 
lished 1887.  President  and  treasurer,  H. 
H.  Pease;  vice-presidents,  A.  Boul,  S.  T. 
Goss,  C.  R.  Hare;  secretary,  R.  S.  Brown; 
sales  manager,  H.  E.  Erwin.  Main  office 
and  factory,  New  Britain,  Conn.  Branch 
offices,  50  Church  St..  New  York,  N.  Y.; 
Bourse  Bldg.,  Philadelphia,  Pa.;  1120  Otis 
Bldg.,  Chicago.  111.;  46  Garfield  Bldg..  De- 
troit, Mich.;  812  Engineers  Bldg.,  Cleve- 
land, Ohio;  75  Fremont  St.,  San  Francisco, 
Cal. 

NEW  DEPARTURE  MFQ.  CO.— Bristol, 
Conn.  Manufacturer  of  ball  bearings.  Pres- 
ident, DeWitt  Page;  vice-president,  F.  P. 
Furlong;  secretary,  A.  C.  Hitchcock;  treas- 
urer, W.  E.  Wightman.  Main  office  and 
factory,  Bristol,  Conn.  Branch  offices,  2721 
S.  Michigan  Ave.,  Chicago,  111.;  3044  W. 
Grand  Blvd.,  Detroit,  Mich. 

NEW  ENGLAND.  — Trade  name  for 
switches  manufactured  by  J.  I.  Paulding, 
Inc.,  New  Bedford,  Mass. 

NEW  ENGLAND  BRASS  A FIXTURE 
CO. — 77  Summer  St.,  Boston,  Mass.  Man- 
ufacturer of  lighting  fixtures  and  portable 
electric  lamps.  President.  Gabriel  B.  Levy. 
Sales  representatives,  Brandt  Dent  Co., 
Watertown,  Wis. 

NEW  ENGLAND  BUTT  CO.— 403  Pearl 
St.,  Providence.  R.  I.  Manufacturer  of  wire 
polishing  machines. 

NEW  ENGLAND  CHAIN  WORKS.— 12 

Pearl  St.,  Boston.  Mass.  Manufacturers  of 
power  transmission  chains.  President, 
Russel  Hobbs;  secretary,  H.  M.  Chamber- 
lain;  treasurer  and  general  manager,  Clin- 
ton E.  Hobbs. 

NEW  ENGLAND  ELECTRICAL 
CREDIT  ASSOCIATION.— President,  Allan 
R.  McDonald,  Boston,  Mass.;  secretary, 
James  A.  Loring,  161  Devonshire  St.,  Bos- 
ton, Mass. 

NEW  ENGLAND  ELECTRICAL 
WORKS. — Lisbon,  N.  H.  Manufacturer  of 
insulated  wires  and  cables.  Business  es- 
tablished 1899.  President  and  general  man- 
ager, B.  S.  Webb;  secretary  and  treasurer, 
W.  E.  Price.  Sales  representatives,  James 
Goldmark  Co.,  83  Warren  St.,  New  York, 
N.  Y. 

NEW  ENGLAND  GEOGRAPHIC  DIVI- 
SION,  N.  E.  L.  A. — President.  Bowen  Tufts, 
Boston.  Mass.;  secretary.  Miss  O.  A.  Bur- 
slel,  149  Tremont  St.,  Boston,  Mass. 

NEW  ENGLAND  INCANDESCENT 
SUPPLY  CO. — 266  Bowery.  New  York,  N. 
Y.  Manufacturer  of  lighting  fixtures. 

NEW  ENGLAND  MICA  CO.— Waltham 
54,  Mass.  Manufacturer  of  mica  and  mica 
products.  President,  T.  B.  Plimpton;  vice* 
president,  William  Cooper;  secretary,  Ed- 
ward Cooper;  treasurer  and  general  man- 
ager. C.  G.  Plimpton.  Main  office  and  fac- 
tory, Waltham,  Mass.  Branch  office,  253 
Broadway.  New  York,  N.  Y. 

NEW  ENGLAND  ROLLER  GRATE  CO. 
—95  Liberty  St..  Springfield,  Mass.  Manu- 
facturer of  boiler  grates.  President,  David 
Hale;  secretary  and  treasurer,  James  Hale. 

NEW  ENGLAND  VENTILATING  A 
HEATING  CO.— 926  Manton  Ave.,  Provi- 
dence, R.  I.  Manufacturer  of  exhaust  fans. 
Business  established  1880.  President  and 
treasurer,  W.  S.  Williams. 

NEW  ENGLAND  WIRE  MACHINERY 
CO. — Water  Front  St.,  New  Haven,  Conn. 
Manufacturer  of  wire  machinery.  Presi- 
dent, G.  F.  Waterburyt  vice-president,  Jo- 
siah  Judd;  secretary.  Charles  M.  Steele; 
treasurer  and  sales  manager,  H.  W.  Man- 
son. 

NEW  ERA. — Trade  name  for  cake  and 
dough  mixers  manufactured  by  the  Ameri- 
can Oven  & Machine  Co.,  Ill  W.  Wash- 
ington St..  Chicago,  111. 

NEW  ERA. — Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
Crescent  Brass  Products  Co..  8410  Lake 
Ave..  Cleveland.  Ohio. 

NEW  ERA. — Trade  name  for  babbitt 
metal  manufactured  by  the  New  Era  Mfg. 
Co.,  Inc.,  730  Cobb  Ave.,  Kalamazoo,  Mich. 


NEW  ERA. — Trade  name  for  motor- 
driven  printing  presses  manufactured  by 
the  Regina  Co.,  47  W.  34th  St.,  New  York, 
N.  Y. 

NEW  ERA  MFG.  CO.,  INC.— 730  Cobb 
Ave.,  Kalamazoo,  Mich.  Manufacturer  of 
babbitt  metal  and  packing  for  pistons, 
valves,  rods,  etc.  Business  established  1901. 
Vice-president  and  sales  manager,  C.  C. 
Hall;  secretary,  John  C.  Dreher;  treasurer, 
Frank  A.  Nason;  general  manager,  F.  A. 
Nason.  Sales  representatives,  Endura  Mfg. 
Co.,  63rd  & Eastwick  Sts.,  Philadelphia, 
Pa.;  Charles  F.  Ames  & Co.,  90  West  St., 
New  York,  N.  Y. 

NEW  HAVEN. — Trade  name  for  sand- 
blast equipment  manufactured  by  the  New 
Haven  Sand-Blast  Co.,  6 Church  St.,  New 
Haven,  Conn. 

NEW  HAVEN  COPPER  CO.,  THE— 

Seymour,  Conn.  Manufacturer  of  sheet  cop- 
per, copper  anodes  and  auger  bits.  Busi- 
ness established  1849. 

NEW  HAVEN  SAND-BLAST  CO.— 6 
Church  St.,  New  Haven,  Conn.  Manufac- 
turer of  sandblast  equipment.  President, 
Alfred  E. . Hammer;  secretary  and  treas- 
urer, C.  E.  Billings. 

NEW  HAVEN  SCREW  CO.— New  Ha- 
ven, Conn.  Manufacturer  of  screw  machine 
products,  pipe  couplings,  etc.  President, 
P.  B.  Foster;  treasurer  and  general  man- 
ager, L.  G.  Richardson. 

NEW  HOME. — Trade  name  for  electric 
sewing  machine  manufactured  by  the  New 
Home  Sewing  Machine  Co.,  Orange,  Mass. 

NEW  HOME  SEWING  MACHINE  CO.— 
Orange,  Mass.  Manufacturer  of  electric 
sewing  machines.  President.  Charles  R. 
Scarborough:  vice-president  and  treasurer. 
H.  S.  Dawley;  vice-president  and  sales 
manager,  A.  H.  Chadbourne;  secretary,  W. 
L.  Ranney.  Main  office  and  factory,  Or- 
ange, Mass.  Branch  offices,  427  S.  Wa- 
bash Ave..  Chicago,  111.;  204  Pacific  Bldg., 
San  Francisco,  Cal. 

NEW  JERSEY  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS. — Chairman,  Chas.  R.  Newman, 
414  Passaic  Ave.,  Passaic.  N.  J.;  secretary. 
Geo.  E.  Davis,  15  Central  Ave.,  Newark. 
N.  J. 

NEW  JERSEY  CAR  SPRING  A RUB- 
BER CO.,  INC.— Jersey  City,  N.  J.  Manu- 
facturer of  axle  generator  belting  for  car 
lighting  equipments.  Business  established 
1858.  Sales  manager,  A.  E.  Vinton. 

NEW  JERSEY  FOUNDRY  A MACHINE 
CO.— 90  West  St.,  New  York.  N.  Y.  Manu- 
facturer of  electric  traveling  cranes.  Presi- 
dent, Henry  B.  Newhall,  Jr.;  vice-presi- 
dent, Lewis  R.  Conklin;  vice-president  and 
general  manager,  E.  N.  Hescock;  treasurer, 
Clifford  Willis.  Factory,  Garwood.  N.  J. 

NEW  JERSEY  TUNGSTEN  LAMP  CO. 
— Hoboken.  N.  J.  Manufacturer  of  tung- 
sten incandescent  lamps. 

NEW  JERSEY  ZINC  CO.,  THE.— New 
York.  N.  Y.  Manufacturer  of  zinc  and  zinc 
products.  Business  established  1848.  Presi- 
dent. Edgar  Palmer;  vice-presidents,  .T.  E. 
Hayes  and~A.  P.  Cobb;  secretary,  A.  B. 
Schultz;  treasurer.  H.  S.  Wardner:  general 
manager,  W.  L.  Coursen;  sales  manager. 
E.  V.  Peters.  Main  office,  160  Front  St.. 
New  York.  N.  Y.  Factories.  Palmerton, 
Pa.;  Franklin.  N.  J.:  Mineral  Point.  Wis.; 
Depue.  111.:  Canon  Citv,  Colo.  Branch  of- 
fice. 1439  Oliver  Bldg.,  Pittsburgh.  Pa.  Sales 
representative.  Mineral  Point  Zinc  Co.,  1111 
Marquette  Bldg..  Chicago,  111. 

NEW  JUDSON. — Trade  name  for  engine 
governors  manufactured  by  the  Judson 
Governor  Co.,  Rochester.  N.  Y. 

NEW  KEYSTONE.— Trade  name  for 
lamp  guards  manufactured  bv  the  Electric 
Service  Supplies  Co.,  17th  & Cambria  Sts., 
Philadelphia,  Pa. 

NEW  LIBERTY.— Trade  name  for  elec- 
tric washing  machines  manufactured  bv 
the  Fosston-Carpenter  Co.,  473  Cleveland 
Ave..  N..  St.  Paul,  Minn. 

NEW  LIFE. — Trade  name  for  electric 
vibrators  manufactured  by  the  Hamilton- 
Beach  Mfg.  Co.,  1301-39  Rapids  Drive.  Ra- 
cine. Wis. 

NEW  MEXICO  ELECTRICAL  ASSOCI- 
ATION.— President,  E.  A.  Roberts:  secre- 
tary-treasurer. Charles  E.  Twogood,  Albu- 
querque, N.  M. 

NEW  MODEL. — Trade  name  for  electric 
peanut  hlanchers  and  stoners  manufactured 
by  the  Lambert  Machine  Co.,  311  S.  Jef- 
ferson St.,  Marshall,  Mich. 

NEW  PREMIER.— Trade  name  for  elec- 
tric vacuum  cleaners  manufactured  bv  the 
Electric  Vacuum  Cleaner  Co.,  Inc.,  Ivanhoe 
Rd..  Cleveland,  Ohio. 

NEW  PROCESS. — Trade  name  for  wood 
separators  for  storage  batteries  manufac- 
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tured  by  the  Ermet  Mfg.  Co..  16th  & Sher- 
man Drive.  Indianapolis,  Ind. 

NEW  PROCESS. — Trade  name  for  raw- 
hide  pinions  manufactured  by  the  Meachem 
Gear  Corp.,  411-415  Canal  St.,  Syracuse, 
N.  Y. 

NEW  PROCESS  SPECIALTY  CO 230 

Hanover  St.,  Milwaukee,  Wis.  Manufac- 
turer of  conduit  bushings  and  clamps.  Bus- 
iness established  1913.  President  and  gen- 
eral manager,  C.  M.  Wheelock;  vice-presi- 
dent. C.  B.  Borland;  secretary  and  treas- 
urer, K.  V.  Whelock;  sales  manager,  E.  C. 
Bruhy.  Exclusive  distributor,  Paul  W. 
Koch  & Co.,  19  S.  Wells  St..  Chicago.  111. 

NEW  SUCCESS. — Trade  name  for  water 
turbines  manufactured  by  the  S.  Morgan 
Smith  Co..  Lincoln  & Hartley  Sts.,  York,  t 
Pa. 

NEW  VELVET  EDGER.— Trade  name 
for  electric  safety  razor  blade  sharpeners 
manufactured  by  the  F.  W.  Cochrane  Mfg. 
Co.,  5829  S.  Vermont  Ave.,  Los  Angeles, 
Cal. 

NEW  WAY. — Trade  name  for  show 
cases  and  wail  cases  for  electrical  stores 
manufactured  by  the  Grand  Rapids  Show 
Case  Co.,  Grand  Rapids,  Mich. 

NEW  WRINKI4E.— Trade  name  for  wir- 
ing devices  manufactured  by  the  Bryant 
Electric  Co.,  Bridgeport,  Conn. 

NEW  YORK. — Trade  name  for  ground 
clamps  manufactured  by  the  Cameron  Ap- 
pliance Co.,  48  Waters  Ave.,  Everett,  Mass. 

NEW  YORK. — Trade  name  for  electric 
blasting  machines  and  cable  manufactured 
by  the  New  York  Blasting  Supply  Co.,  11 
Broadway,  New  York,  N.  Y. 

NEW  YORK. — Trade  name  for  water  filt- 
ers manufactured  by  the  New  York  Con- 
tinental Jewell  Filtration  Co.,  E.  Centre 
St.,  Nutley,  N.  J. 

NEW  YORK  A NEW  JERSEY  LUBRI- 
CANT CO. — New  York,  N.  Y.  Manufac- 
turer of  lubricating  oils  and  greases.  Presi- 
dent, W.  F.  Kimball;  vice-president  and 
secretary,  Joseph  H.  Bennis;  treasurer.  F. 

J Barnes.  Main  office.  401  Broadway.  New 
York.  N.  Y.  Branch  offices,  Charlotte.  N. 
C. : Atlanta,  Ga. ; New  Orleans.  La.  Fac- 
tory, Newark,  N.  J. 

NEW  YORK  ART  WORKS.— 328-330  7th 
Ave.,  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures  and  candelabras.  Busi- 
ness established  18S6.  A.  O.  and  R.  E. 
Luetke,  owners. 

NEW  YORK  BEARINGS  CO.,  INC.— 311 

W.  59th  St..  New  York.  N.  Y.  Manufac- 
turer of  bearings.  Business  established 
1915.  President,  Harold  Gass;  secretary 
and  treasurer.  Joseph  Walzer.  Sales  man- 
ager, S.  Ross. 

NEW  YORK  BELTING  A PACKING  CO. 

— New  York.  N.  Y.  Manufacturer  of  belt- 
ing,  packing  and  soft  rubber  products. 
Business  established  1846.  Main  office.  91 
Chambers  St.,  New  York.  N.  Y.  Factory, 
Passaic,  N.  J.  Branch  offices,  65  Pearl  St.. 
Boston,  Mass.;  821  Arch  St..  Philadelphia. 
Pa.;  v124  W.  Lake  St..  Chicago.  III.;  420 
1st  Ave..  Pittsburgh,  Pa.;  218-220  Chestnut 
St..  St.  Louis.  Mo.;  519  Mission  St.,  San 
Francisco,  Cal.;  313  Felt  Bldg.,  Salt  Lake 
City,  Utah. 

NEW  YORK  BLASTING  SUPPLY  CO.— 

11  Broadway,  New  York,  N.  Y.  Manufac- 
turer of  electric  blasting  apparatus.  Busi- 
ness established  1907.  Director.  William 
W.  Nicoll.  Factories.  Jersey  City,  N.  J., 
New  York,  N.  Y. 

NEW  YORK  COIL  CO.  OF  PENNA.. 
INC. — Mont  Clare,  Pa.  Manufacturer  or 
ignition  coils. 

NEW  YORK  CONTINENTAL  JEWELL 
FILTRATION  CO Nutley,  N.  J.  Manu- 

facturer of  water  filters  and  water  soften- 
ing apparatus.  Business  established  1883. 
President,  William  B.  Anderson;  secretary 
and  assistant  treasurer,  E.  K.  Sorenson; 
general  manager.  Arthur  M.  Crane.  Main 
office  and  factorv,  E.  Centre  St..  Nutley, 
N.  J.  Branch  offices.  Flatiron  Bldg..  New 
York.  N.  Y. : Harris  Trust  Bldg.,  Chicago. 
111.:  New  Birks  Bldg.,  Montreal.  Que..  Can. 

NEW  YORK  ELECTRICAL  CREDIT 
ASSOCIATION.  — President,  William  R. 
Conklin.  Elizabeth.  N.  .T.;  secretary.  W.  .T. 
Krieger,  47  West  34th  St.,  New  York,  N.  Y. 

NEW  YORK  ELECTRICAL  SOCIETY.— 
Secretary.  George  H.  Guy,  29  W.  39th  St.. 
New  York,  N.  Y. 

NEW  YORK  ENGRAVERS'  SUPPLY.— 

230-234  W.  17th  St..  New  York.  N.  Y.  Man- 
ufacturer of  arc  lamps  for  process  work, 
etc.,  and  advertising  specialties.  H.  D. 
Farquhar,  proprietor. 

NEW  YORK  GAS  TUBING  CO — 806-810 
Greenwich  St..  New  York,  N.  Y.  Manu- 
facturer of  flexible  speaking  tube.  Presi- 
dent and  treasurer,  J.  J.  Vautier. 
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NEW  YORK  INSULATED  WIRE  CO 

New  York,  N.  Y.  Manufacturer  of  insu- 
lated wTire  and  electrical  tapes.  Business 
established  1884.  President,  C.  H.  Wilcox; 
vice-president,  W.  R.  Evans;  secretary,  R. 
E.  Gallaher;  treasurer,  R .F.  Herrick;  gen- 
eral manager,  L.  O.  Brewster.  Main  office, 
114  Liberty  St.,  New  York,  N.  Y.  Factory, 
Wallingford,  Conn.  Branch  office,  7 Otis 
St.,  Boston,  Mass.  Sales  representatives, 
L.  E.  Sperry,  126  New  Montgomery  St.,  San 
Francisco,  Cal.;  Illinois  Electric  Co.,  312 
W.  Madison  St.,  Chicago,  111.;  B.  K.  Swee- 
ney, 13th  Ave.  & Broadway,  Denver,  Colo. 

NEW  YORK  LIGHTING  FIXTURE  MFG. 
CO.— 67-69  Spring  St.,  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures.  Business 
established  1900.  President  and  treasurer, 
Frank  Butensky;  vice-president,  Barnet 
Butensky;  secretary,  Sadie  Butensky. 

NEW  YORK  LUBRICATING  OIL  CO.— 
New  York,  N.  Y.  Manufacturer  of  lubri- 
cating oil.  President,  W.  W.  Dashiell; 
vice-president,  H.  J.  Hall,  Jr.;  secretary, 
Philip  Harrison;  treasurer,  W.  B.  Sheddan. 
Main  office,  116  Broad  St.,  New  York,  N.  Y. 
Factory,  Bay  way,  N.  J.  Branch  offices, 
Boston,  Mass.;  Philadelphia,  Pa.;  Los  An- 
geles, Cal.;  Omaha,  Neb.;  Pendleton,  Ore.; 
Portland,  Ore.;  San  Francisco,  Cal.;  Seat- 
tle, Wash.;  Spokane,  Wash. 

NEW  YORK  MICA  A MFG.  CO.— Au- 
burn, N.  Y.  Manufacturer  of  spark  plugs. 
Business  established  1910.  President, 
George  Wright;  vice-president,  C.  R.  Burt; 
secretary  and  treasurer,  James  A.  Wright; 
sales  manager,  George  C.  Fichter. 

NEW  YORK  MICA  PRODUCTS  CO^-68 
Murray  St.,  New  York,  N.  Y.  Manufac- 
turer of  ground  mica. 

NEW  YORK  WIRE  A SPRING  CO.— 
Hoboken,  N.  J.  Manufacturer  of  springs. 
Business  established  1909.  President,  E. 
S.  Page;  vice-president,  F.  W.  Throsseli; 
secretary,  F.  E.  Colson;  treasurer,  J.  W. 
Campbell;  general  manager,  F.  W.  Wernig; 
sales  manager,  R.  L.  Dickey.  Sales  repre- 
sentatives, Lewis  Sales  Co.,  965  Woodward 
Ave.,  Detroit,  Mich.,  Ringe-Meade  Co.,  16 
California  St.,  San  Francisco,  Cal. 

NEWARC. — Trade  name  for  welding  elec- 
trode holders,  welder’s  mask  and  welding 
electrodes  manufactured  by  the  Electric 
Arc  Cutting  & Welding  Co.,  162-8  Jelliff 
Ave.,  Newark,  N.  J. 

NEWARK  CORNICE  A SKYLIGHT 
WORKS.— 9-15  17th  Ave.,  Newark,  N.  J. 
Manufacturers  of  electric  ventilating  and 
exhaust  systems.  Business  established 
1898.  President,  H.  W.  Egner,  Jr.;  vice- 
president,  William  R.  Yunker;  secretary 
and  treasurer,  G.  Yunker. 

NEWARK  ENGINEERING  A TOOL  CO. 
-476-482  18th  Ave.,  Newark,  N.  J.  Manu- 
facturer of  lamp  making  machinery,  elec- 
tric water  heaters,  filing  machines,  etc. 
President  and  general  manager,  George  J. 
Zisch. 

NEWBOLD^-Trade  name  for  generators 
and  lighting  systems  for  automobiles  man- 
ufactured by  the  National  Electrical  Sup- 
ply Co.,  1328-30  New  York  Ave.,  Washing- 
ton, D.  C. 

NEWBURY  A SON.  JAY  H.— Goshen,  N. 
Y.  Manufacturers  of  pipe  fittings.  Busi- 
ness established  1885. 

NEWELS,  ORNAMENTAL  LIGHTING. 

— Newel  lights  are  used  as  a partial  source 
of  illumination  for  a staircase  and  to  add 
to  the  appearance  of  the  staircase.  They 
have  been  used  in  residences  where  they 
are  usually  provided  with  a plain  globe  or 
a more  ornamental  metal  and  artglass  en- 
closed shade  mounted  on  the  newel  post. 
In  large  office  buildings,  hotels,  banks,  etc., 
the  broad  stairways  leading  from  the  en- 
trance lobby  are  sometimes  provided  with 
ornamental  newel  lights  of  various  designs, 
in  keeping  with  the  general  design  of  the 
stairway  and  the  lobby  or  foyer  lighting 
fixtures.  At  the  entrances  to  buildings,  es- 
pecially where  these  include  a few  steps 
from  the  sidewalk  level,  newel  posts  of  or- 
namental pattern  are  frequently  used; 
these  are  provided  with  weatherproof  lamp 
housing  and  globe. 

Manufacturers: 

Bailey-Reynolds  Chandelier  Co.,  The,  913- 
915  Grand  Ave.,  Kansas  City,  Mo. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  III. 

Fremont  Foundry  & Machine  Co.,  Fre- 
mont, Nebr. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Smyser- Royer  Co.,  York,  Pa. 

Union  Metal  Mfg.  Co.,  Canton,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


NEWGARD.  — Trade  name  for  lamp 
guards  manufactured  by  Frank  W.  Morse, 
289  Congress  St.,  Boston.  Mass. 

NEWGARD. — Trade  name  for  recep- 
tacles, boxes  and  cabinets  for  electrical 
purposes,  switchboards,  switchboard  fit- 
tings, etc.,  manufactured  by  Henry  New- 
gard  & Co.,  947-965  Washington  Blvd.,  Chi- 
cago, 111. 

NEWGARD  A CO.,  HENRY.— Chicago, 
111.  Manufacturers  of  switchboards,  switch- 
board fittings,  framing,  etc.,  receptacles, 
boxes  and  cabinets  for  electrical  purposes. 
Business  established  1882.  President  and 
treasurer,  Henry  Newgard;  vice-president, 
Martin  Newgard;  secretary,  C.  E.  Browne; 
general  manager,  Benjamin  Olson;  sales 
manager,  Albert  Uhl.  Main  office,  947-955 
Washington  Blvd..  Chicago,  111.  Branch  of- 
fice, 276  W.  Water  St.,  Milwaukee,  Wis. 

NEWHALL  CHAIN  FORGE  A IRON  CO. 
— New  York,  N.  Y.  Manufacturer  of  poie- 
line  haruware,  electric  cranes,  etc.  Busi- 
ness established  1869.  President,  Henry  B. 
Newhail;  vice-president,  Lewis  R.  Conklin; 
secretary  and  treasurer,  Clifford  Willis; 
general  manager,  Harry  C.  Brown.  Main 
office,  90  West  St.,  New  York,  N.  Y.  Fac- 
tory, Garwood,  N.  J.  Branch  offices,  17  N. 
6th  St.,  Philadelphia,  Pa.;  156  2nd  St.,  San 
Francisco,  Cal. 

NtWMAN  MFG.  CO. — Cincinnati,  Ohio. 
Manuiaciurer  oi  electric  Ugnting  lixtures, 
portable  lamps,  signs  and  ngtuing  special- 
ties. Business  estaohsiied  1$&2.  w . i\. 
mac  key,  sales  manager.  Main  office  anu 
factory,  7i/  sycamore  St.,  Cincinnati,  Omo. 
urancn  oince,  68  W.  Washington  at.,  cm- 
cago,  ill. 

NEWPORT.— Trade  name  for  fixture 
canopy  manufactured  oy  the  Universal 
Aietai  Spinning  6c  stamping  Co.,  718- 728 
Atlantic  Ave.,  Brooklyn,  in.  Y. 

NEWPORT  PIN  MILLS.— Newport,  Pa. 
Manuiacturers  oi  woou  insulator  pins.  Bus- 
iness estabiisueu  lyui.  sole  owner,  B.  F. 
uemaree. 

NEWPORT  ROLLING  MILL  CO.— New- 
port, Ky.  Manulacturer  of  sneet  iron  and 
steei  tor  electucal  purposes. 

NEWTON,  CHARLES  I.— 305  W.  15th  St., 
New  York,  i\.  i.  Manulacturer  oi  stere- 
opucons  and  stage  ligating  equipment. 
Business  estabiisned  189u. 

N tWTONE. — Trade  name  for  electric 
automobile  horns  manuiactured  by  tne  E. 
a.  Laboratories,  lnc..  Myrtle  Ave.  6c 
spencer  St.,  Brooklyn,  N.  Y. 

N.  F.  P.  A. — Abbreviation  for  National 
Fire  Protection  Association.  Also  see  Elec- 
trical Committee,  N.  F.  P.  A. 

NI. — The  form  Ni  is  the  chemical  sym- 
bol lor  tne  metallic  element  nickel. 

N.  I. — Trade  name  for  resistance  wire 
manuiactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

NIAGARA. — Trade  name  for  electric 
dishwasners  manufactured  by  G.  S.  Blakes- 
lee  & Co.,  Cicero,  ill. 

NIAGARA.— Trade  name  for  electric 
washing  machines  manufactured  by  the  Ni- 
agara Appliance  Co.,  7 S.  Dearborn  St., 
Cnicago,  ill. 

NIAGARA. — Trade  name  for  machines 
and  tools  for  sheet  metal  work  manufac- 
tured by  the  Niagara  Machine  & Tool 
Works,  639-685  Northland  Ave.,  Buffalo, 
N.  Y.  • 

NIAGARA. — Trade  name  for  flashlights 
and  batteries  manuiactured  by  the  Niagara 
Searchlight  Co.,  Inc.,  Ferry  & 8th  Sts.,  Ni- 
agara Falls,  N.  Y. 

NIAGARA. — Trade  name  for  bronze  cast- 
ings manufactured  by  Paul  S.  Reeves  & 
Co.,  Inc.,  1415-25  Catharine  St.,  Philadel- 
phia, Pa. 

NIAGARA  APPLIANCE  CO.— 7 S.  Dear- 
born St.,  Chicago,  111.  Manufacturer  of 
electric  washing  machines. 

NIAGARA  INSUL-BAKE  SPECIALTY 
CO.,  INC. — 483  Delaware  Ave.,  Albany,  N. 
Y.  Manufacturer  of  molded  insulation. 
President  and  treasurer,  Ronald  Kinnear; 
vice-president,  V.  B.  Hubbell;  secretary, 
A.  R.  Van  Horne. 

NIAGARA  MACHINE  A TOOL  WORKS. 

-639-685  Northland  Ave.,  Buffalo,  N.  Y. 
Manufacturer  of  motor-driven  presses  and 
other  machines  and  tools  for  sheet  metal 
work.  Business  established  1880.  Presi- 
dent, George  R.  Munschauer;  secretary, 
William  F.  Schweigert;  treasurer,  Fred- 
erick E.  Munschauer. 

NIAGARA  SEARCHLIGHT  CO.,  INC.— 
Ferry  & 8th  Sts.,  Niagara  Falls,  N.  Y. 
Manufacturer  of  flashlights  and  batteries. 
Business  established  1911.  President  and 
general  manager.  R.  Max  Eaton;  secretary, 
Robert  H.  Gittins;  sales  manager,  P.  C. 


Smalley.  Warehouses,  New  York.  N.  Y.; 
Pittsburgh,  Pa.;  Niagara  Falls,  N.  Y.;  Chi- 
cago, 111.  General  sales  office,  Niagara  Sales 
v^orp.,  3-5  Waverly  PI.,  New  York,  N.  Y. 

NIAGRITE. — Trade  name  for  fireproof 
insulation  for  electric  cables  manufactured 
oy  Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

NICHOLAS  POWER  CO.,  INC,— 90  Gold 
St.,  New  York,  N.  Y.  Manufacturer  of  mo- 
tion picture  muchines  and  accessories. 
President,  Edward  Earl;  vice-president,  S. 
S.  Cassard;  secretary  and  treasurer,  Al- 
fred D.  Bell;  general  manager,  Will  C. 
Smith.  Sales  representatives.  United  Thea- 
tre Equipment  Corp.,  1604  Broadway,  New 
York,  N.  Y.,  729  Seventh  Ave.,  New  York, 
N.  Y„  514  S.  Wabash  Ave.,  Chicago,  lil., 
28  Piedmont  St..  Boston,  Mass..  57  E.  Eliz- 
abeth St.,  Detroit,  Mich.,  509  Produce  Ex- 
change Bldg.,  Minneapolis,  Minn.,  320  N. 
Grand  Ave.,  St.  Louis,  Mo.,  13th  & Harney 
Sts.,  Omaha,  Neb.,  524  Broadway,  Cincin- 
nati, Ohio,  714  Huron  Road,  Cleveland, 
Ohio,  1233  Vine  St.,  Philadelphia,  Pa.,  1006 
Forbes  St.,  Pittsburgh,  Pa.,  116  S.  Hudson 
St.,  Oklahoma  City,  Okla.  Kansas  City 
Machine  & Supply  Co.,  813  Walnut  St., 
Kansas  City,  Mo.;  Southern  Theatre  Equip- 
ment Co.,  9 Nassau  St.,  Atlanta,  Ga.,  912 
Gravier  St.,  New  Orleans,  La.,  1816  Main 
St.,  Dallas,  Tex.;  Denver  Theatre  Supply 
Co.,  1436  Welton  St.,  Denver,  Colo.;  Thea- 
tre Equipment  Supply  Co.,  134  Golden  Gate 
Ave.,  San  Francisco,  Cal.;  Pacific  Amuse- 
ment Supply  Co.,  800  S.  Olive  St.,  Los  An- 
geles, Cal. 

NICHOLS  A BROTHER,  GEORGE  P.— 

2139  Fulton  St.,  Chicago,  III.  Manufactur- 
ers of  electrically  operated  transfer  tables. 
Business  established  189).  Partnership, 
George  P.  Nichols  and  S.  F.  Nichols. 


NICHOLS-LINTERN  CO.,  THE 8404 

Lorain  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  electric  railway  supplies.  Business 
established  1901.  President  and  general 
manager,  William  Lintern;  vice-president, 
John  B.  Lintern;  secretary  and  treasurer, 
Lewis  B.  Foote;  sales  manager,  A.  R.  Lin- 
tern. Sales  representatives,  Iron  & Steel 
Equipment  Co.,  711  Empire  Bldg.,  Pitts- 
burgh, Pa.;  Linn  O.  Morrow,  Franklin 
Trust  Bldg.,  Philadelphia,  Pa.;  William  Mc- 
Kee, 601  Commonwealth  Trust  Bldg.,  Phila- 
delphia, Pa.;  Williams-Beasley  Co.,  §3  W. 
Jackson  Blvd..  Chicago,  111.;  Michigan  Sales 
Agency,  Empire  Blag.,  Detroit,  Mich.;  M. 
C.  McElligott,  Box  584,  Preston.  Ont.,  Can. 

NICHOLSON  A CO.,  W.  H.-?L 25  Oregon 
St.,  Wilkes-Barre,  Pa.  Manufacturers  of 
steam  traps  and  separators  and  shaft  coup- 
lings. 

NICHROME  AND  NICHROME  II.— 

Trade  names  for  resistance  wire  and  re- 
sistance materials  manufactured  by  the 
Driver- Harris  Co.,  Harrison,  N.  J. 


NICKEL. — A hard  grayish-white  metal. 
Its  symbol  is  Ni;  at.  wt.  68.7.;  sp.  gr.  8.6.; 
m.  p.  1450°  C.  It  occurs  principally  as  the 
sulphide  or  arsenide,  and  in  nickel-bearing 
copper  or  Iron  ores.  About  80%  of  the 
world’s  production  comes  from  Canada  and 
15%  from  New  Caledonia.  The  Canadian 
production  in  1919  was  22,035  short  tons. 
The  ore  is  usually  smelted  to  yield  nickel 
matte,  a mixture  of  sulphides  of  irbn,  cop- 
per and  nickel.  The  metal  is  then  recov- 
ered from  the  matte  by  the  Orford  proc- 
ess, the  Mond  process,  or  the  electrolytic 
process.  In  the  former  ithe  matte  Is 
smelted  with  sodium  sulphate  and  carbon, 
forming  a double  sulphide  of  copper  and 
sodium,  which  rises  to  the  top,  leaving  a 
matte  poorer  in  copper  and  richer  In 
nickel;  after  sufficient  repetition  the  rich 
nickel  matte  is  roasted,  leached  to  remove 
the  remaining  copper,  and  smelted  to  pro- 
duce metallic  nickel.  In  the  Mond  process 
the  matte  is  roasted  to  remove  sulphur, 
leached  with  sulphuric  acid  to  remove 
most  of  the  copper,  and  the  residue  treated 
with  producer  gas.  The  nickel  is  converted 
in  towers  to  the  volatile  compound  nickel 
carbonyl,  NI  (CO)4,  which  on  proper  reg- 
ulation of  the  temperature  decomposes, 
yielding  metallic  nickel  which  is  deposited 
in  towers  on  nickel  shot.  The  electrolytic 
process  in  use  is  the  Hybine  process,  which 
see.  When  used  as  anode,  nickel  shows 
very  markedly  the  phenomenon  of  pas- 
sivity. 


NICKEL  ANODES. — Plates,  slabs  or  rods 
of  nickel  te  be  hung  in  a plating  bath  as 
anodes  so  as  to  supply  to  the  bath  metal 
equivalent  to  that  plated  out  upon  the 
cathodes  (objects  to  be  plated).  They 
should  not  contain  Impurities  which  will 
dissolve  in  the  bath;  iron  Is  particularly 
objectionable  as  an  impurity,  because  It 
dissolves  and  is  then  deposited  with  the 
nickel  plating,  making  it  much  Inferior  to 
a pure  nickel  plating.  If  very  pure  they 
dissolve  slowly,  and  are  apt  not  to  restore 
the  requisite  amount  of  nickel  to  the  bath 
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unless  their  surface  area  is  greatly  in- 
creased by  being  cast  into  a special  shape. 

Manufacturers: 


AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn.  “Benedict.” 

Bennett-O'Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111.  (anodes) 

Burns  Supply  Co.,  E.  Reed,  21-27  Jackson 
St.,  Brooklyn,  N.  Y. 

Chase  Metal  Works,  236  Grand  St.,  Wa- 
terbury, Conn. 

Chase  Rolling  Mill  Co.,  236  Grand  St., 
Waterbury,  Conn,  (anodes,  ingots) 

Driver-Harris  Co.,  Harrison,  N.  J. 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 

Ely,  C.  Upham,  50  Vesey  St.,  New  York, 


N.  Y. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y.  “Excel- 
sior,” “Silverite.” 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT.” 

International  Nickel  Co.,  43  Exchange  PI., 
New  York,  N.  Y.  “Inco.” 

Midwest  Brass  & Copper  Co.,  480  Broome 
St.,  New  York,  N.  Y. 

Munning  & Co.,  A.  P.,  Church  St.,  Mat- 
awan,  N.  J. 

Seymour  Mfg.  Co.,  The,  Seymour,  Conn. 

Supplee-BIddle  Hardware  Co.,  507  Com- 
merce St.,  Philadelphia,  Pa. 

Williams  & Co.,  901-37  Pennsylvania 
Ave.,  Pittsburgh,  Pa. 


NICKEL,  ELECTROLYTIC. — Nickel 
which  has  been  produced  by  electrolyzing 
a solution  of  nickel  salt  obtained  from  the 
Nickel  ore,  or  by  using  an  alloy  of  nickel 
and  copper  obtained  from  the  ore  as  an 
anode,  first  extracting  the  copper  and  later 
the  nickel,  by  electrolysis.  Very  pure  nickel 
is  thus  obtained,  in  deposits  1 to  3 centi- 
meters (0.4  to  1.2  inch)  thick. 


NICKEL-IRON  CELL.— See  Batteries, 
storage. 

NICKEL  PLATING.— One  of  the  most 
commonly  used  finishes  applied  in  electro- 
plating. See  Electroplating. 

NICKEL  SILVER.— An  alloy  of  copper, 
nickel,  zinc  and,  in  some  cases,  very  small 
parts  of  other  metals;  it  was  formerly 
called  German  silver.  It  is  usually  com- 
posed of  about  one-half  copper  and  about 
equal  parts  nickel  and  zinc.  It. resembles 
silver  in  appearance,  but  resists  corrosion 
and  tarnishes  slowly  and  is  consequently 
widely  used  in  hand  instruments  and  simi- 
lar devices.  It  has  a comparatively  high 
resistance  and  is  also  used  to  some  extent 
as  a resistance  wire. 


Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

Bridgeport  Rolling  Mills,  Inc.,  The,  Bruce 
& Stratford  Ave.,  Bridgeport,  Conn, 
(sheets)  , ^ 

Chase  Rolling  Mill  Co.,  236  Grand  St., 
Waterbury,  Conn.  

Eagle  Smelting  & Refining  Works,  Wool- 
worth  Bldg.,  New  York,  N.  Y. 

Gorham  Co.,  5th  Ave.  & 36th  St.,  New 
York,  N.  Y. 

Metal  Products  Co.,  Inc.,  549  W.  Wash- 
ington St.,  Chicago,  111. 

Midwest  Brass  & Copper  Co.,  480  Broome 
St.,  New  York,  N.  Y. 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

Seymour  Mfg.  Co..  Seymour,  Conn. 

Stimpson  Co.,  Edwin  B.,  70  Franklin  St- 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

NICKELTYPING.  — The  electrotyping 
process  of  covering  a wax  sheet  with  a 
layer  of  nickel.  The  object  is  to  produce 
an  electrotype  plate  which  is  harder  than 
the  ordinary  plate  of  copper  and  conse- 
quently wears  longer.  The  process  is  the 
same  as  described  under  electrotyping. 


NIEBLING  & CO.,  F.  W.— 406  Elm  St., 
Cincinnati.  Ohio.  Manufacturer  of  motor- 
driven  refrigerating  and  ice  making  ma- 
chinery and  refrigerators.  F.  W.  Niebling. 
owner. 

NIEHOFF  & CO.,  INC.,  PAUL  G.— 232- 
242  E.  Ohio  St.,  Chicago,  111.  Manufac- 
turer of  armature  and  automobile  testers, 
magnetizers,  ammeters.  Ignition  coils,  etc. 
Business  established  1912.  President  and 
sales  manager,  Conrad  Niehoff;  secretary, 
tieasurer  and  general  manager,  Paul  G. 
Niehoff.  Branch  office,  365  Richmond  St., 
London,  Ont.,  Can.  Sales  representative, 
C.  N.  & F.  W.  Jones,  111  New  Montgom- 
ery St.,  San  Francisco,  Cal. 

NIGRUM. — Trade  name  for  wood  bush- 
ings manufactured  by  the  Bound  Brook 
Oil-Less  Bearing  Co.,  Bound  Brook,  N.  J. 

NIKOLAS  & CO.,  G.  J.— Chicago.  111. 
Manufacturer  of  metal  lacquers,  enamels 


and  paint  spraying  brushes.  Business  es- 
tablished 1892.  President,  G.  J.  Nikolas; 
secretary,  F.  E.  Nikolas;  treasurer,  G.  J. 
Nikolas,  jr.  Main  office  and  factory,  1227- 
35  Van  Buren  St.,  Chicago,  III.  Branch 
office  and  warehouse,  77  Broadway,  New 
York,  N.  Y.  Sales  representatives,  S.  G. 
Meddel.  1723  Fruitvale  Ave.,  Oakland,  Cal.; 
Mefford  Chemical  Co.,  749  San  Pedro  St.. 
Los  Angeles,  Cal. 

NILCO. — Trade  name  for  incandescent 
lamps  made  by  the  Novelty  Incandescent 
Lamp  Co.,  Emporium,  Pa. 

NILO. — Trade  name  for  water  meters 
made  by  the  *Union  Water  Meter  Co.,  33 
Hermon  St.,  Worcester,  Mass. 

N1LSON  MACHINE  CO.,  THE  A.  H.— 
1525  Railroad  Ave.,  Bridgeport,  Conn.  Man- 
ulacturer  of  wire  forming  and  bending  ma- 
chines. 

NILSON-MILLER  CO.— Hoboken,  N.  J. 
Manufacturer  of  motor  speed  reduction 
gears  and  pinions.  President,  L.  G.  Nil- 
son;  vice-president,  L.  P.  Prossen;  secre- 
tary, R.  G.  Hartwig;  treasurer,  J.  E.  Mil- 
ler. 

9-0-3  SWIVEL. — Trade  name  for  swivel 
attachment  plug  manufactured  by  the  Ben- 
jamin Electric  Mfg.  Co.,  806  W.  Washing- 
ton Blvd.,  Chicago,  111. 

1900  CATARACT. — Trade  name  for  re- 
ciprocating type  electric  washing  machine 
manufactured  by  the  1900  Washer  Co.,  215 
Clinton  St.,  Binghamton,  N.  Y. 

1900  WASHER  CO.— 215  Clinton  St., 
Binghamton,  N.  Y.  Manufacturer  of  elec- 
tric washing  machines.  Business  estab- 
lished 1898.  President,  T.  B.  Crary;  vice- 
president  and  general  manager,  11.  L.  Bar- 
Ker;  secretary  and  treasurer,  W.  G.  Trow- 
bridge. Factories,  Binghamton,  N.  Y.,  and 
Toronto,  Ont.,  Can.  Branch  office,  357 
Yonge  St.,  Toronto,  Ont.,  Can. 

NIPPERS,  END  CUTTING.— A wire-cut- 
ting  tool  used  by  electricians  and  linemen. 
The  cutting  edges  are  located  at  the  end 
of  the  tool.  For  cutting  heavy  wires  these 
tools  are  constructed  to  give  a compound 
leverage. 

Manufacturers: 

KLEIN  & SONS,  MATHIAS,  Chicago,  111. 

(See  display  adv.  page  1257.) 

Kraeuter  & Co.,  Inc.,  583  18th  Ave.,  New- 
ark, N.  J. 

Robinson  Co.,  M.  W.,  296  Broadw'ay,  New 
York,  N.  Y.  “Carew.” 

SMITH  & HEMENWAY,  INC.,  266 
Broadway,  New  York,  N.  Y. 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 
Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.” 
NIPPLES,  CONDUIT.  — See  Conduit 
couplings,  nipples  and  unions. 

NIPPON. — Trade  name  for  boudoir  lamps 
manufactured  by  the  Highlands  Mfg.  Co., 
Muncie,  Ind.  . 

NIT  ELITE.— Trade  name  for  flashlights 
manufactured  by  the  Providence  Electric 
Mfg.  Co.,  23  Broad  St.,  Providence,  R.  1. 

NIT  ELITE. — Trade  name  for  2-cp.  lamp 
manufactured  by  the  Union  Electric  Corp., 
103  Mott  St.,  New  York,  N.  Y. 

NITRATES.— Nitrates  of  ammonia  and 
lime  are  extensively  produced  from  nitric 
acid  by  the  various  nitrogen  fixation  proc- 
esses. In  the  Birkeland  and  Eyde  process, 
which  see,  the  acid  is  jised  mainly  to  dis- 
solve limestone  with  the  formation  of  cal- 
cium nitrate,  Ca  (N03)2,  which  is  used  for 
fertilizer  purposes.  Ammonium  nitrate, 
NH4NOs,  may  be  obtained  from  combina- 
tion with  gas-works  ammonia  liquors;  it 
is  also  produced  by  the  combination  of  am- 
monia from  cyanamide,  or  from  the  Haber 
process  with  the  nitric  acid  made  by  the 
oxidation  of  more  ammonia  to  nitric  acid. 
See  Nitric  acid. 

NITRIC  ACID.— Formula,  HNOs.  It  is 
produced  electrothermally  by  the  oxidation 
of  the  nitrogen  of  the  air  by  several  dif- 
ferent processes,  some  direct  and  some  In- 
direct. In  the  direct  processes  the  nitrogen 
is  oxidized  to  nitrous  oxide  by  a higli- 
tention  arc  discharge,  as  in  the  Birkeland 
and  Eyde,  Pauling,  or  Schoenherr-Hessber- 
ger  processes,  which  see;  in  the  indirect 
processes  ammonia,  obtained  either  from 
cyanamide  or  from  the  Haber  process, 
which.  see,  is  oxidized  by  a combined  elec- 
trothermal and  catalytic  process  to  nitric 
rcld.  Nitric  acid  is  extensively  used  in 
various  industries.  It  is  a powerful  solv- 
ent and  oxidizing  or  adducing  agent. 

Manufacturers: 

Central  Chemical  Co.,  4200  S.  Marshfield 
Ave.,  Chicago.  111. 

COOPER  & CO.,  CHARLES,  194  W7orth 
St.,  New  York,  N.  Y. 

Du  Pont  de  Nemours  & Co.,  E.  I.,  Wil- 
mington, Del. 


General  Chemical  Co.,  25  Broad  St.,  New 
York,  N.  Y. 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio. 

Harshaw,  Fuller  & Goodwin  Co.,  Phila- 
delphia, Pa. 

Mallinckrodt  Chemical  Works,  St.  Louis, 
Mo. 

Merrimac  Chemical  Co.,  Boston,  Mass. 
Riverside  Acid  Works,  Warren,  Pa. 
Seldner  & Enequist,  Inc.,  86-112  Haus- 
man  St.,  Brooklyn,  N.  Y. 

Kl  I TRITES.— Sodium  nitrite,  NaNO*,  is 
made  by  absorbing  the  nitrous  acid  gases 
from  the  operation  of  the  nitrogen  fixation 
process  (see  Nitric  acid)  into  a solution  of 
sodium  hydroxide,  NaOH. 

NITROGEN. — A colorless,  tasteless  and 
odorless  gas  forming  about  77%  of  the 
weight  of  air,  of  which  it  is  the  principal 
constituent.  Its  symbol  is  N;  at.  wL  14.01; 
sp.  gr.  (air=l)  0.971.  It  may  be  liquefied 
at  low  temperature  and  high  pressure  and 
the  liquid  solidifies  at  — 203°  C.  Nitrogen 
does  not  burn,  nor  support  combustion,  be- 
ing quite  inert  with  respect  to  most  other 
elements.  Among  its  most  important  com- 
pounds are  ammonia,  NH*;  nitric  acid, 
HNOa;  and  the  numerous  nitrates.  Of  elec- 
trical interest  is  the  use  of  nitrogen  as  a 
filling  in  large  tungsten-filament  lamps  and 
in  certain  types  of  Moore  tube  lamps.  For 
electrical  fixation  of  atmospheric  nitrogen 
see  Nitric  acid. 

NITROGEN  FIXATION. — Conversion  of 
the  nitrogen  of  the  air  into  nitric  acid  or 
other  useful  nitrogen  compounds  by  means 
of  an  electrothermal  process.  See  Nitric 
acid;  Birkeland  and  Eyde  processes;  Paul- 
ing process;  Schoenherr-Hessberger  proc- 
ess. 

NITROGEN  LAMPS.— See  Lamps,  incan- 
descent, tungsten,  gas-filled. 

NITROGLASS. — Trade  name  for  illumi- 
nating glassware  manufactured  by  the  Jef- 
ferson Glass  Co.,  Follansbee,  W.  Va. 

NITROGON  ELECTRIC  CO.,  INC.— New- 
ark, N.  J.  Manufacturer  of  incandescent 
lamps.  Business  established  1914.  Presi- 
dent, treasurer  and  general  manager,  R. 
H.  Amberg;  vice-president,  secretary  and 
sales  manager,  E.  A-  Eppstein.  Main  of- 
fice, 48  Spring  St.,  Newark,  N.  J.  Branch 
offices  and  warehouses,  403  Scollard  Bldg., 
Dallas,  Tex.;  304  Scarritt  Arcade  Bldg.. 
Kansas  City,  Mo.  District  office,  180  N. 
Dearborn  St.,  Chicago,  111. 

NITROGON  SERVICE.— Trade  name  for 
incandescent  lamps  manufactured  by  the 
Nitrogon  Electric  Co.,  Inc.,  Newark,  N.  J. 

NITROLITE.— Trade  name  for  lighting 
fixtures  and  units  for  nitrogen  filled  lamps 
manufactured  by  the  Harter  Mfg.  Co.,  522 
S.  Clinton  St.,  Chicago,  111. 

N-L. — Trade  name  for  street  car  signals, 
locomotive  crane,  pneumatic  sanders  for 
electric  railway  cars,  etc.,  manufactured  by 
the  Nichols-LIntern  Co.,  8404  Lorain  Ave., 
Cleveland,  Ohio. 

NO-LEAK-O  PISTON  RING  CO.— 824  W. 

North  Ave.,  Baltimore,  Md.  Manufacturer 
of  piston  rings.  Business  established  1914. 
President  and  treasurer,  J.  E.  Norwood; 
vice-president,  C.  L.  Norwood;  secretary, 
M.  S.  Weber;  general  manager.  L.  G. 
Matthews.  Factory,  Muskegon,  Mich. 

NO-LOAD  CHARACTERISTIC.— A curve 
showing  the  relation  between  the  field  cur- 
rent or  the  field  ampere-turns  of  a machine 
and  the  voltage  generated  under  zero  load. 
Also  called  no-load  or  open-circuit  satura- 
tion curve,  and  magnetization  curve. 

NO-OX-ID. — Trade  name  for  a compound 
that  prevents  rusting  and  corrosion  of 
metal  surfaces,  manufactured  by  the  Dear- 
born Chemical  Co.,  332  S.  Michigan  Ave., 
Chicago,  111. 

NO- SPARK.— Trade  name  for  carbon 
brushes  made  by  the  Calebaugh  Self-Lubri- 
cating Carbon  Co.,  Inc.,  1503  Columbia 
Ave.,  Philadelphia,  Pa. 

NO  STEAL.— Trade  name  for  lamp  guard 
manufactured  by  Frank  W.  Morse,  289 
Congress  St.,  Boston,  Mass. 

NOARK. — Trade  name  for  fuses  manu- 
factured by  the  Johns-Pratt  Co.,  555  Capi- 
tol Ave.,  Hartford,  Conn. 

NOARK  ALLSAFE. — Trade  name  for 
safety  switches  manufactured  by  Johns- 
Pratt  Co.,  555  Capitol  Ave.,  Hartford.  Conn. 

NOBLE  & CO.,  F.  H. — 69th  & Wallace 
Sts.,  Chicago,  111.  Manufacturer  of  solder 
and  welding  wire.  Business  established 
1878.  President  and  treasurer,  F.  H.  Noble; 
vice-president,  R.  E.  Kehl;  secretary  and 
general  manager,  H.  C.  Van  Pelt. 

NOCK  & GARSIDE  ELEVATOR  CO.. 
THE.— 1850  Wazee  St.,  Denver,  Colo.  Man- 
ufacturer of  electric  passenger  and  freight 
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elevator*.  President,  Tom  Nook;  vice- 
president,  Ben  C.  Garside. 

NODULES.  CATHODE.— Irregular  forms, 
like  knobs  or  cauliflower  growths,  forming 
on  che  edges  and  particularly  the  corners 
of  cathodes  which  are  run  for  a long  time 
or  at  a high  current  density.  They  some- 
times grow  so  fast  as  to  bridge  oyer  from 
cathode  to  anode,  and  short-circuit  the 
electrolytic  cell.  They  form  quickest  where 
the  solution  is  not  rich  In  metallic  salt. 
Some  additional  agents  (such  as  glue, 
gelatin,  oil  of  cloves,  tincture  of  aloes, 
etc.)  tend  to  hinder  their  formation  and 
make  a smoother  deposit.  In  large  refin- 
eries, particularly  those  using  high  cur- 
rent density,  men  must  be  constantly  em- 
ployed to  go  from  tank  to  tank  breaking 
off  such  nodules. 

NOISE  IN  ELECTRICAL  APPARATUS. 

— Electrical  apparatus,  both  stationary  and 
rotating,  produces  some  noise  when  oper- 
ating. Much  of  this  is  due  to  mechanical 
vibration.  There  are  other  noises  of  an 
electrical  nature.  One  of  these  is  called 
generation  noise.  It  is  that  disturbance  of 
electrical  current  which  Is  due  to  the 
process  of  generation.  A direct-current 
generator  is  supposed  to  produce  smooth, 
steady,  direct  current.  But  if  a telephone 
receiver  be  connected,  much  noise  will  be 
heard,  due  to  inequalities  of  generation  or 
to  the  commutation.  Part  of  this  is  known 
as  commutation  noise.  It  Is  that  part  of 
the  generation  noise  which  is  due  to  the 
commutator  and  brushes.  It  may  be  heard 
by  connecting  a telephone  receiver  into  the 
circuit  of  the  delivered  current. 

All  noises  that  are  heard  over  the  tele- 
phone are  the  result  of  a stray  current 
getting  onto'  the  line  or  an  irregularity  of 
some  other  current.  Harmonics  of  various 
frequencies  are  sometimes  present  and 
these  cause  noise.  The  noise  caused  in 
generation  or  commutation  might  be  con- 
sidered as  being  due  to  this,  althoueh  it 
is  not  strictly  a harmonic  current.  Slight 
Irregularities  in  the  brush  or  in  one  or 
more  commutator  segments  will  produce 
irregular  currents  which  recur  at  rather 
definite  intervals.  These  irregularities  cause 
vibration  of  the  receiving  diaphragm  and 
produce  the  noise. 

NOISELESS. — Trade  name  for  electric 
hair  driers  manufactured  by  Herman  J. 
Bosch.  Hotel  Biltmore,  New  York,  N.  Y. 

NOKORODE. — Trade  name  for  soldering 
salts  manufactured  by  the  M.  W.  Dunton 
Co.,  Providence,  R.  I. 

NOKUT. — Trade  name  for  pump  valves 
manufactured  by  the  Richardson-Phenix 
Co.,  124  Reservoir  Ave.,  Milwaukee.  Wis. 

NOLU  OILLESS  BEARING  CO — 6 E. 
Johnson  St.,  Germantown,  Philadelphia, 
Pa.  Manufacturer  of  oilless  bearings.  Bus- 
iness established  1910.  President  and  gen- 
eral manager,  H.  G.  Price;  vice-president, 
O.  H.  Dilley;  secretary  and  treasurer,  W. 
F.  Wagner. 

NOMINAL  RATING.— A special  rating 
applied  to  motors  and  other  apparatus  em- 
ployed in  electric  railway  service.  See 
Rating  of  electrical  machines. 

NON -BURN. — Trade  name  for  asbestos 
linings  manufactured  by  Johns-Manville, 
Inc.,  Madison  Ave.  & 41st  St.,  New  York, 
N.  Y. 

NON -.FLU  ID. — Trade  name  for  lubricat- 
ing oils  and  greases  manufactured  by  the 
New  York  & New  Jersey  Lubricant  Co., 
401  Broadway,  New  York,  N.  Y. 

NON  GRAN. — Trade  name  for  bronze 
bearings  for  motors,  generators,  etc.,  man- 
ufactured by  the  American  Bronze  Corp., 
Berwyn,  Pa. 

NON-KOR. — Trade  name  for  lighting  fix- 
ture parts  manufactured  by  the  Phoenix 
Light  Co.,  525  Market  St.,  Milwaukee,  Wis. 

NON-SLIP.  — Trade  name  for  ladder 
shoes  used  in  shops  and  factories  as  a 
safety  device,  manufactured  by  the  Ameri- 
can Mason  Safety  Tread  Co.,  125  Perry 
St.,  Lowell,  Mass. 

NON-TWIST  CANOPY  RING,  CANADA, 
LTD. — 58  Temperance  St.,  Toronto,  Ont., 
Can.  Manufacturer  of  lighting  fixtures  and 
brass  stampings.  Business  established 
1919.  President  and  general  manager.  Frank 
D.  Parmenter;  vice-president.  E.  B.  Mer- 
rill; secretary  and  treasurer,  Frank  Edger- 
ton. 

NONINDUCTIVE  CIRCUIT. — A nonin- 
ductive  circuit  Is  one  in  which  the  bn- 
pressed  e.m.f.  and  resulting  current  are  In 
phase.  Such  a circuit  may  contain  resist- 
ance only  and  no  inductance,  or  Its  in- 
ductance may  be  counterbalanced  by  an 
equivalent  capacitance.  Such  a circuit  may 
also  be  called  a nonreactive  circuit.  J 

NONINDUCTIVE  LOAD.— A noninduc-j 
tlve  load  is  any  load  in  which  the  current! 


is  in  phase  with  the  voltage  across  the 
load. 

NONMETALLIC  FLEXIBLE  CONDUIT. 

— See  Tubing,  flexible  fabric,  or  nonmetallic 
conduit. 

NONPAREIL. — Trade  name  for  vibrating 
bells  and  buzzers  manufactured  by  the 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N .Y. 

NONREACTIVE  CIRCUIT.— A circuit  in 
v/hich  the  impressed  e.m.f.  and  the  result- 
ing current  are  in  phase  is  a nonreactive 
circuit.  It  either  contains  no  reactance 
(that  Is,  no  inductance  and  no  capacitance) 
or  else  its  inductance  exactly  neutralizes 
its  capacitance.  In  the  latter  case  it  ig  a 
resonant  circuit. 

NORDBERG  MFG.  CO.— Milwaukee.  Wis. 
Manufacturer  of  electric  and  steam  hoists, 
pumps,  steam  and  oil  engines.  B.  V.  N. 
Nordberg,  sales  manager. 

NORDYKE. — Trade  name  for  cable  hang- 
ers manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westinghouse  Bldg., 
Pittsburgh,  Pa. 

NOREACOL. — Trade  name  for  creosote 
oil  manufactured  by  the  Northeastern  Co., 
80  Beverly  St.,  Boston,  Mass. 

NORFOLK  CREOSOTING  CO.— Norfolk. 
Va.  Producer  of  creosoted  poles  and  cross- 
arms. 
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Cumberland  St.,  Norfolk,  Va.  Manufac- 
turer of  a-c.  motors.  President,  Porter  O. 
Sutton;  secretary  and  treasurer,  Fred  W. 
Walter. 

NORMA  CO.  OF  AMERICA,  THE.— Ana- 
ble  Ave.,  Long  Island  City,  N.  Y.  Manu- 
facturer of  precision  ball  bearings,  roller 
bearings  and  thrust  bearings.  Business 
established  1911.  President  and  treasurer, 
W.  M.  Nones;  vice-president,  O.  P.  Wilson; 
secretary,  Samuel  Robert. 

NORMAL  ELECTRODE.— A metal  placed 
in  a closed  vessel  in  contact  with  a sat- 
urated solution  of  one  of  its  own  salts,  the 
solution  also  filling  a siphoivlike  capillary 
tube  projecting  from  the  vessel.  The  whole 
can  thus  be  put  into  communication  with 
the  electrolyte  of  a cell  being  Investigated, 
and  potentials  measured  from  the  metal 
of  the  normal  electrode  to  the  anode  and 
the  cathode  of  the  cell  under  investigation. 
These  are  then  called  single  potentials,  and 
have  considerable  theoretical  significance 
Mercury  in  contact  with  a solution  of  calo- 
mel (HgCl)  is  known  as  the  normal  calo- 
mel electrode;  see  Calomel  electrode. 

NORMAL  IN  TELEPHONY.— The  condi- 
tion of  telephone  apparatus  when  it  is  not 
in  use  and  it  is  ready  to  be  used. 

NORM  ALAI  R CO.— Winston  Salem,  N. 

C.  Manufacturer  of  electric  air  humidi- 
fiers. 

NORMALITY. — The  strength  or  concen- 
tration of  a solution  measured  by  the  num- 
ber of  gram  chemical  equivalent  weights 
of  the  substance  dissolved  in  a liter  of  the 
solution.  For  instance,  the  chemical  equiv- 
alent weight  of  sulphuric  acid  is  49.  The 
normality  of  anv  solution  of  sulphuric  acid 
is  therefore  expressed  by  the  number  of 
grams  of  acid  in  a liter  of  the  solution, 
divided  by  49.  The  normality  Is  indicated 
in  chemical  nomenclature  by  putting  the 
letter  n after  the  normality;  thus  O.ln.,  In., 
2n.,  etc. 

NORTH  AMERICAN  ELECTRIC  LAMP 

CO. — 930  N.  22nd  St.,  St.  Louis,  Mo.  Manu- 
facturer of  incandescent  lamps.  Business 
established  1917.  President  and  treasurer, 
Isaac  H.  Cohn;  vice-president  and  secre- 
tary, Charles  M.  Rice;  general  manager 
snd  sales  manager.  Arnold  E.  Glass.  Sales 
representatives.  H.  E.  Sorenson,  Des 
Moines.  Iowa;  O.  W.  Holt,  Watertown,  S. 

D.  : Charles  L.  Warrick.  New  York,  N.  Y. ; 
C.  L.  V.  Wolcott,  Cleveland,  Ohio;  Folsom 
Co..  Dallas.  Tex  ; Western  Agencies  Co., 
San  Francisco,  Cal.;  Seattle,  Wash.;  Los 
Angeles.  Cal. 

NORTH  AMERICAN  ELECTRICAL 
PRODUCTS  CORP.— Equitable  Bldg.,  New 
York,  N.  Y.  Manufacturer  of  rigid  interior 
conduit  and  other  specialties.  President, 

E.  G.  Hatch.  Factory.  Brooklyn,  N.  Y. 

NORTH  -AMERICAN  MFG.  CO.,  THE. — 

5902  Carnegie  Ave.,  Cleveland.  Ohio.  Man- 
ufacturer of  electric  forge  blowers  and  oil 
burners.  Business  established  1917.  Presi- 
dent, secretary  and  treasurer,  George  Reu- 
ben Brown;  vice-president,  Chas.  J.  Forbes; 
assistant  manager.  Z.  D.  Basset;  sales 
manager.  George  F.  Naab. 

NORTH  AMERICAN  SMELTING  CO.— 
9th  & Thompson  Sts.,  Philadelphia,  Pa. 
Manufacturer  of  babbitt  metal,  solders, 
brass  and  bronze  car  bearings  and  cast- 
ings. 


NORTH  AMERICAN  STORAGE  BAT- 
TERY CO. — 10-44  W.  North  St..  Indianapo- 
lis. Ind.  Manufacturer  of  storage  bat- 
teries. President,  H.  E.  Von  Grimmen- 
stein;  vice-president,  M.  O.  Smith;  secre- 
tary, W.  E.  Bushong;  treasurer,  C.  E.  H. 
Johnson. 

NORTH  BROS.  MFG.  CO.— Lehigh  Ave. 
& American  St.,  Philadelphia,  Pa.  Manu- 
facturer of  screw  drivers,  drills,  vises,  etc. 
Sales  representatives,  John  H.  Graham  & 
Co..  113  Chambers  St.,  New  York,  N.  Y.; 
McMillan  & Wagener,  Peoples  Gas  Bldg., 
Chicago,  111. 

NORTH  CENTRAL  GEOGRAPHIC  DI- 
VISION, N.  E.  L.  A.  — President.  T.  D. 
Crocker,  Northern  States  Power  Co..  Min- 
neapolis, Minn.;  secretary,  H.  E.  Young, 
Minneapolis  General  Electric  Co.,  Minne- 
apolis, Minn. 

NORTH  DAKOTA  TELEPHONE  ASSO- 
CIATION. — President,  A.  J.  Mclnnes,  Da- 
zey,  N.  D.;  secretary- treasurer,  H.  W. 
Wilson,  New  Rockford,  N.  D. 

NORTH  EAST. — Trade  name  for  elec- 
trical equipment  for  automotive  vehicles 
manufactured  by  the  North  East  Electric 
Co.,  Rochester,  N.  Y. 

NORTH  EAST  ELECTRIC  CO.— Roches- 
ter, N.  Y.  Manufacturer  of  electrical  equip- 
ment for  automotive  vehicles.  President, 
W.  A.  Montgomery;  vice-presidents,  E.  A. 
Halbleib,  Joseph  T.  Ailing;  secretary,  G. 
A.  Hollister;  treasurer,  J.  J.  Stafford;  gen- 
eral manager,  E.  A.  Halbleib.  Main  office, 
Rochester,  N.  Y.  Branch  offices,  55  W. 
Peachtree  St.,  Atlanta,  Ga.;  2701  S.  Wa- 
bash Ave.,  Chicago,  111.;  816  Cass  Ave., 
Detroit,  Mich.;  1819  McGee  St.,  Kansas 
City,  Mo.;  355  W.  52nd  St.,  New  York,  N. 
Y.;  941  Geary  St.,  San  Francisco,  Cal.;  426 
Pierre  Ave.,  Windsor,  Ont.,  Can. 

NORTH  ELECTRIC  MFG.  CO.,  THE.— 
Gallon,  Ohio.  Manufacturer  of  telephone 
equipment.  Business  established  1918. 
President,  C.  H.  North;  vice-president, 
Frank  R.  McBerty;  secretary  and  treas- 
urer, George  C.  Steele;  general  manager, 
Kempster  B.  Miller;  sales  manager,  George 
W.  Dickerson. 

NORTH  STAR. — Trade  name  for  dry 
batteries  manufactured  by  the  Canada  Dry 
Cells,  Ltd.,  Winnipeg,  Man.,  Can. 

NORTH  TONAWANDA  MUSICAL  IN- 
STRUMENT WORKS.— North  Tonawanda, 
N.  Y.  Manufacturers  of  electrically  oper- 
ated pianos  and  orchestrions. 

NORTH  WALES  MACHINE  CO.,  INC.— 
Elm  Ave.  & Center  St.,  North  Wales,  Pa. 
Manufacturer  of  grinding  wheel  dressers; 
hacksaws,  etc.  Business  established  1902. 
President,  F.  M.  King,  Sr.;  secretary,  B.  F. 
Baird;  treasurer  and  general  manager,  J. 
W.  King. 

NORTH-WESTERN  STAMPING  CO.— 

Burlington,  Iowa.  Manufacturer  of  conduit 
and  pipe  straps.  President,  Samuel  Senti; 
vice-president,  A.  L.  Bilen;  secretary  and 
treasurer,  Arthur  J.  Klein. 

NORTHEASTERN  CO.,  THE.— Boston, 
Mass.  Manufacturer  of  wood  preservatives. 
President,  Charles  H.  Wastwick;  secretary, 
Ralph  E.  Joslin;  treasurer,  John  J.  Mona- 
han. Main  office,  80  Beverly  St..  Boston, 
Mass.  Branch  office,  74  Wall  St.,  New 
York.  N.  Y. 

NORTHERN. — Trade  name  for  electric 
cranes  and  hoists  manufactured  by  the 
Northern  Engineering  Works,  10  Chene  St., 
Detroit.  Mich.,  and  Northern  Crane  Works, 
Ltd.,  Walkerville,  Ont.,  Can. 

NORTHERN. — Trade  name  for  electric 
fire  pumps  and  extinguishers  manufactured 
by  the  Northern  Fire  Apparatus  Co.,  2422 
University  Ave.,  S.  E.,  Minneapolis,  Minn. 

NORTHERN  CEDAR  6,  TIMBER  CO.— 
Menominee.  Mich.  Producer  of  cedar  poles 
and  ties.  Business  established  1919.  Presi- 
dent. J.  C.  Kirkpatrick;  vice-president,  H. 
S Gil  key;  secretary  and  treasurer,  W.  S. 
Patch;  general  manager,  Edward  Barstow. 

NORTHERN  CRANE  WORKS,  LTD. — 
Walkerville,  Ont.,  Can.  Manufacturer  of 
electric  cranes  and  hoists.  President, 
George  A.  True. 

NORTHERN  ELECTRIC  CO.— 542  St. 
Clair  St.,  Chicago,  111.  Manufacturer  of 
electric  curling  irons  and  wavers.  Business 
established  1920.  S.  I.  Russell,  sole  owner. 

NORTHERN  ENGINEERING  WORKS— 
10  Chene  St.,  Detroit,  Mich.  Manufacturers 
of  electric  cranes  and  hoists.  Business  es- 
tablished 1899.  President,  George  A.  True; 
vice-presidents,  E.  S.  Reid  and  W.  V. 
Moore;  secretary  and  treasurer,  H.  W. 
Stondart.  Sales  representatives,  D.  Hur- 
ley. 201  Devonshire  St..  Boston,  Mass.;  R. 
A.  Byrns.  120  Liberty  St.,  New  York,  N.  Y.; 
W.  J.  Mulholland,  Commercial  Trust  Bldg., 
Philadelphia,  Pa.;  E.  E.  Brosius,  Benedum 
Trees  Bldg.,  Pittsburgh,  Pa.;  J.  B.  Laird, 
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788  Potomac  Ave.,  Buffalo,  N.  Y.;  J.  G. 
Bricker,  504  Marshall  Bldg.,  Cleveland, 
Ohio;  Abell  Howe  Co.,  332  S.  Michigan  Ave., 
Chicago,  111. 

NORTHERN  EQUIPMENT  CO.— 110  W. 
11th  St.,  Erie,  Pa.  Manufacturer  of  feed 
water  regulators.  President  and  general 
manager,  E.  W.  Nick;  vice-president,  V. 

V.  Veenschoten;  sales  manager,  C.  E. 
Wolff,  Jr. 

NORTHERN  FIRE  APPARATUS  CO 

2422  University  Ave.,  S.  E..  Minneapolis, 
Minn.  Manufacturer  of  electric  fire  pumps 
and  fire  extinguishers. 

NORTHERN  FLOOR  SURFACER  CO.— 
307  Beilin  Bldg.,  Green  Bay,  Wis.  Manu- 
facturer of  electric  floor  surfacing  ma- 
chines. President.  H.  J.  Nelson;  secretary 
and  treasurer.  Max  H.  Strehlow. 

NORTHERN  INDUSTRIAL  CHEMICAL 
CO. — 11  Elkins  St.,  Boston,  Mass.  Manu- 
facturer of  heat-resisting  molded  insula- 
tion. Business  established  1907.  President, 
G.  Victor  Sammet;  treasurer,  Barthold  E. 
Schlesinger. 

NORTHERN  LIGHT. — Trade  name  for 
photographic  lamps  manufactured  by  the 
Simplex  Photo  Products  Co..  Richmond 
Hill,  N.  Y. 

NORTHERN  POLE  &.  LUMBER  CO.— 
Duluth,  Minn.  Producer  of  poles,  posts, 
ties  and  insulating  lumber.  Business  es- 
tablished 1898  as  Duluth  Dog  Co.  Presi- 
dent and  treasurer,  E.  L.  Bradley;  vice- 
president.  secretary  and  general  manager, 
T.  P.  Bradley.  Main  office.  Palladio  Bldg., 
Duluth,  Minn.  Yards,  Big  Falls,  Minn. 
Branch  offices,  Big  Falls,  Minn.;  Boy  River, 
Minn.:  Littlefork,  Minn.;  Tobique,  Minn.; 
Remer,  Minn. 

NORTHERN  WELDING  CO.— 2429  Uni- 
versity Ave  . Minneapolis,  Minn.  Manufac- 
turer of  oxyacetylene  welding  outfits. 

NORTH  LITE. — Trade  name  for  farm 
lighting  plants  manufactured  by  the  North- 
lite  Mfg.  Co..  Chippewa  Falls,  Wis. 

NORTHLITE  MFG.  CO.— Chippewa  Falls, 
Wis.  Manufacturer  of  farm  lighting  plants. 

R.  Mohr,  secretary. 

NORTH  RUP. — Trade  name  for  poten- 
tiometers and  pyrometers  manufactured  by 
the  Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

NORTHWEST  ELECTRIC  LIGHT  AND 
POWER  ASSOCIATION  (AFFILIATED 
WITH  N.  E.  L.  A.).— President,  Franklin 
T.  Griffith,  Portland,  Ore.;  secretary,  Stacy 
Hamilton,  Portland.  Ore. 

NORTHWEST  GEOGRAPHIC  DIVISION, 
N.  E.  L.  A. — See  Northwest  Electric  Light 
and  Power  Association. 

NORTHWESTERN.  — Trade  name  for 
motors  manufactured  by  the  Northwestern 
Mfg.  Co..  Milwaukee,  Wis. 

NORTHWESTERN  ART  SHADE  CO.— 
184  W.  Lake  St.,  Chicago,  111.  Manufac- 
turer of  electiic  lamps.  Sole  owner,  J.  M. 
Bassey. 

NORTHWESTERN  ELECTRIC  CO.— 408 

S.  Hoyne  St.,  Chicago,  111.  Manufacturer 
of  rotary  converters  and  motors.  Business 
established  1903.  President  and  general 
manager.  H.  L.  Martin;  vice-president,  E. 

T.  James;  secretary,  M.  J.  Clark. 

NORTHWESTERN  MFG.  CO Milwau- 

kee, Wis.  Manufacturer  of  motors.  Presi- 
dent and  treasurer,  William  S.  Smith;  sec- 
retary, Frederick  W.  Ells. 

NORTHWIND. — Trade  name  for  electric 
desk  and  bracket  fans  manufactured  by 
the  Emerson  Electric  Mfg.  Co.,  2012-2032 
Washington  Ave..  St.  Ix>uis,  Mo. 

NORTHWIND  SPARK  PLUG  CORP.— 42 

W.  39th  St.,  New  York,  N.  Y.  Manufac- 
turer of  spark  plugs.  Business  established 
1920.  President.  Leon  Cammen;  secretary, 
Walter  I*.  Frank;  treasurer,  Ferdinand  I. 
Haber. 

NORTHWOOD  CO.,  H.— 36th  & Wetzel 
Sts..  Wheeling.  W\  Va.  Manufacturer  of 
illuminating  glassware  and  ornamental 
lighting  units.  Business  established  1906. 
President,  George  E.  House;  vice-president, 
treasurer  and  general  manager,  D.  A.  Tay- 
lor; secretary,  K.  Fitzimmons.  Sales  rep- 
resentatives, Kelly  & Reasner.  17  N.  Wa- 
bash Ave..  Chicago,  111.;  Dela  Croix  & 
Wilcken,  19  Madison  Ave..  New  York,  N.  Y. 

NORTON  CO. — Worcester.  Mass.  Manu- 
facturer of  electrically  produced  abrasives, 
grinding  wheels  and  grinding  machines. 
President.  Charles  L.  Allen;  treasurer.  Al- 
dus C.  Higgins:  secretary,  George  N.  Jepp- 
son.  Main  office  and  works.  Worcester, 
Mass.  Factories,  Bauxite.  Ark.:  Niagara 
Falls,  N.  Y.;  Chippewa.  Ont..  Can.  Branch 
offices.  New  York,  N.  Y.;  Chicago,  111.;  De- 
troit, Mich.;  Philadelphia.  Pa.;  Pittsburgh, 
Pa.;  Syracuse,  N.  Y.:  Indianapolis,  Ind. ; 
Hartford,  Conn.;  Cleveland,  Ohio. 


NORTON  ELECTRICAL  INSTRUMENT 
CO.,  THE. — Manchester,  Conn.  Manufac- 
turer of  ammeters  and  voltmeters.  Busi- 
ness established  1895.  President  and  gen- 
eral manager.  Charles  E.  Norton;  secre- 
tary, treasurer  and  sales  manager,  Ralph 
P.  Norton. 

NORWALK  IRON  WORKS  CO.— South 
Norwalk,  Conn.  Manufacturer  of  motor- 
driven  air  compressors.  Sales  manager,  A. 
R.  Betts. 

NOSCRU. — Trade  name  for  canopy  switch 
manufactured  by  the  Beaver  Machine  & 
Tool  Co..  Inc.,  625  N.  3rd  St.,  Newark,  N.  J. 

NOSHADOLITE. — Trade  name  for  oper- 
ating room  lighting  fixture  manufactured 
by  the  Luminlus  Unit  Co.,  Division  of  the 
St.  Louis  Brass  Mfg.  Co.,  2615  Washington 
Ave.,  St.  Louis,  Mo. 

NOSPLICE. — Trade  name  for  solderless 
connectors  manufactured  by  the  Columbia 
Metal  Bov  Co.,  224-228  E.  144th  St.,  New 
Vork,  N.  Y. 

NOTCHING  MACHINES.— See  Armature 
disk  notching  machines. 

NOTEAR. — Trade  name  for  electric  car 
curtains  manufactured  by  the  Railway  Sup- 
ply & Curtain  Co.,  614-618  S.  Canal  St., 
Chicago,  111. 

NOTORCH. — Trade  name  for  solderless 
connector  manufactured  by  the  Columbia 
Metal  Box  Co.,  226  E.  144th  St.,  New  York, 
N.  Y. 

NOVA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gill  Glass 
Co  . Inc.,  Amber  & Venango  Sts.,  Philadel- 
phia, Pa. 

NOVALUX. — Trade  name  for  lighting 
units  manufactured  by  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 

NOVELTIES,  ELECTRIC.— Such  devices 
as  illuminated  lapel  buttons  and  stickpins, 
illuminated  toy  dolls  and  animals,  electric- 
ally operated  airplanes  for  window  dis- 
play, other  electrical  display  novelties  and 
similar  devices  are  included  under  this 
classification.  Special  devices,  such  as 
walking  animals  controlled  by  flashlight 
and  selenium  cell  or  by  induction,  may  also 
be  here  included. 

Manufacturers; 

Adams  Morgan  Co.,  Slvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Betts  & Betts  Corp.,  511  W.  42nd  St.. 
New  York,  N.  Y.  “B  & B.“ 

Brink.  Inc.,  C.  L,  24  Gold  St.,  Boston. 

Campbell  Co.,  A.  S.,  161  Prescott  St.,  East 
Boston,  Mass.  “Cello.” 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago,  111.  “Handy.” 

Eastern  Precision  Electrical  Instrument 
< Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace  Sts.. 
Philadelphia,  Pa. 

Elektra  Toy  & Novelty  Co..  Inc.,  400  La- 
fayette St..  New  York,  N.  Y.  “Elec- 
tric-Eyed Boogy  Bears.” 

Fine  Arts  Lamp  & Shade  Co.,  2301  Wa- 
bansia  Ave.,  Chicago,  III. 

Gudeman  & Co.,  30  Irving  PI.,  New  York, 
N.  Y. 

International  X-Ray  Corp.,  326  Broadway, 
New  York.  N.  Y. 

Knapp  Electric  & Novelty  Co.,  511  W. 
51st  St.,  New  York,  N.  Y.  “Electric 
Questioner,”  “Learnelectrlco.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Novelty  Statuary  Co..  1363  W.  Lake  St., 
Chicago,  111. 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 

Peerless  Light  Co..  663  W.  Washington 
Blvd..  Chicago,  111. 

Propp  Co..  M..  108  Bowery.  New  York, 
N.  Y.  (“Flaglite.”  lapel  button.) 

Providence  Electric  Mfg.,  Co.,  23  Broad 
St.,  Providence,  R.  I. 

Radio  Service  & Mfg.  Co..  454  Merrick 
Rd..  Lynbrook,  L.  T..  N.  Y. 

Randall  Co..  A.  L.,  180  N.  Wabash  Ave., 
Chicago,  111. 

Rose  Electric  Mfg.  Co.,  160  N.  Wells  St.. 
Chicago,  111. 

St.  John,  Thomas  M.,  East  Windham, 
N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th*  Ave.,  New 
York.  N.  Y. 

WMTERBIJRY  BUTTON  CO..  835  S. 
Main  St..  Waterburv.  Conn.  (See  dis- 
play adv.  page  1328..) 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terburv. Conn. 

Wood  Electric  Co..  C.  D..  441  Broadway, 
New  York,  N.  Y.  “Woodwln.” 

NOVELTY  INCANDESCENT  LAMP  CO. 

— Emporium.  Pa.  Manufacturer  of  incan- 
descent lamps.  • Business  established  1906. 
President  and  general  manager,  B.  G.  Ers- 
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kine;  vice-president  and  treasurer,  H.  H. 
Rice;  secretary,  T.  S.  Merrill.  Main  office, 
Emporium,  Pa.  Factories,  St.  Marys,  Pa., 
and  Emporium.  Pa.  Branch  office  and  ware- 
house, 275  Grand  River  Ave.,  Detroit.  Mich. 
Sales  representatives.  Baker  Smith  Co., 
Rialto  Bldg.,  San  Francisco.  Cal.,  L.  C. 
Smith  Bldg.,  Seattle,  Wash.,  Los  Angeles, 
Cal.;  W.  A.  Horlacher.  106  N.  La  Salle  St., 
Chicago.  111.;  C.  H.  Wallis  & Co.,  Syndi- 
cate Trust  Bldg.,  St.  Louis.  Mo.;  H.  W. 
Evans  Co.,  8S  Park  Place,  New  York,  N.  Y.; 
A.  Hopkins.  Jr.  Co..  905  Walnut  St..  Phila- 
delphia, Pa.;  American  Consolidated  Elec- 
tric Co.,  Newark,  N.  J.,  Boston,  Mass.;  In- 
gersoll.  Erskine  & Healy,  Inc.,  Rochester, 
N.  Y.:  Gershon  Bros.,  Atlanta,  Ga.;  Groes- 
beck  & Bodson,  El  Paso,  Tex. 

NOVELTY  LAMP  & SHADE  CO.— 2480 
E.  22nd  St.,  Cleveland,  Ohio.  Manufacturer 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1906.  George 
J.  Klein,  sole  owner. 

NOVELTY  STATUARY  CO.— 1363  W. 
Lake  St.,  Chicago,  111.  Manufacturer  of 
electrical  novelties. 

NOVELTY  TURNING  CO.— 34  Main  St., 
Norway,  Me.  Manufacturer  of  lamp  bases, 
handles  and  other  wood  specialties.  Busi- 
ness established  1870.  B.  Brown,  sole 
owner. 

NOVO. — Trade  name  for  flashlights,  bat- 
teries, Christmas  tree  lighting  outfits  and 
other  lighting  specialties,  manufactured  by 
the  Novo  Mfg.  Co.,  Inc.,  424  W.  33rd  St., 
New  York.  N.  Y. 

NOVO  MP*G.  CO.,  INC.— 424  W.  33rd  St- 
New  York,  N.  Y.  Manufacturer  of  flash- 
lights, batteries.  Christmas  tree  lighting 
outfits  and  other  lighting  specialties. 
Branch  office,  531  S.  Dearborn  St.,  Chicago, 
111. 

NOXALL. — Trade  name  for  piston  pack- 
ing manufactured  by  the  Boston  Belting 
Co.,  80  Elmwood  St.,  Boston,  Mass. 

NOZZLE. — A short  tube,  usually  taper- 
ing, serving  as  the  vent  or  orifice  in  a pipe 
or  hose.  In  water-power  plants  npzzles  are 
used  with  impulse  turbines  to  carry  the 
water  to,  and  to  direct  It  against,  the 
buckets.  Two  types  of  such  nozzles  are 
generally  used,  deflecting  and  needle.  The 
deflecting  type  accomplishes  the  regulation 
by  changing  the  angle  between  the  nozzle 
and  the  wheel  and  deflecting  the  jet  away 
from  the  buckets.  The  regulation  is  ef- 
fective, but  is  very  wasteful  of  water.  A 
needle  nozzle  has  a sharp-pointed  conical- 
ended  rod  inside  of  the  opening  and  the 
flow  of  water  is  varied  by  changing  the 
axial  position  of  this  needle.  The  needle 
must  be  moved  slowly  to  prevent  the  shock 
of  a sudden  change  in  velocity  of  water  in 
the  pipes. 

NU-  ACM  ELITE. — Trade  name  for  illumi- 
nating glassware  manufactured  by  the  Gill 
Bros.  Co.,  627  Franklin  Ave.,  Steubenville. 
Ohio. 

NU-BESTOS. — Trade  name  for  packing 
manufactured  by  the  Voorhees  Rubber  Mfg. 
Co.,  20-56  Bostwick  Ave.,  Jersey  City,  N.  J. 

NU-SYSTEM  VIBRATOR  CO.— Lightner 
Bldg.,  Detroit,  Mich.  Manufacturer  of  elec- 
tric vibrators. 

NUART. — Trade  name  for  Illuminating 
glassware  manufactured  by  the  Imperial 
Glass  Co.,  Bellaire,  Ohio. 

NUBIAN. — Trade  name  for  cotton  belt- 
ing manufactured  by  the  Empire  Mfg.  Co., 
Lockport,  N.  Y. 

NUBIAN. — Trade  name  for  packing  man- 
ufactured by  the  Voorhees  Rubber  Mfg. 
Co.,  20-56  Bostwick  Aver,  Jersey  City,  N.  J. 

NUGENT  & CO.,  INC.,  WILLIAM  W.— 
146  W.  Superior  St.,  Chicago,  111.  Manufac- 
turer of  oil  filters,  oiling  systems,  tanks 
and  oiling  devices.  Business  established 
1897.  President  and  treasurer.  William  W. 
Nugent:  vice-president  and  secretary.  Cor- 
liss D.  Nugent;  2nd  vice-president  and  su- 
perintendent, Walter  Hacker. 

NUHRING  & BRO.,  CHARLES.— 1212 
Walnut  St.,  Cincinnati.  Ohio.  Manufactur- 
ers of  water  treating  compounds,  boiler- 
tube  cleaners,  etc. 

NULOCK. — Trade  name  for  automobile 
lock  manufactured  by  the  Nulock  Mfg. 
Corp.,  1639  Broadw'ay,  New  York,  N.  Y. 

NULOCK  MFG.  CORP.— 1639  Broadway, 
New  York,  N.  Y.  Manufacturer  of  automo- 
bile locks.  Business  established  1918.  Sec- 
retary and  treasurer,  S.  D.  Shwitzer;  sales 
manager.  Henry  B.  Cohn. 

NUMBERS,  HOUSE.  ILLUMINATED 

Illuminated  house  numbers  generally  serve 
the  dual  purpose  of  lighting  the  porch  and 
making  the  house  number  luminous  at 
night.  One  type  is  a special  fixture,  a 
small  box-like  casting,  in  which  is  an  elec- 
tric lamp.  The  front  face  of  the  box  has 
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an  opal  glass  window  on  which  are  painted 
the  house  numbers.  The  back  face  has  a 
ribbed  glass  window  to  throw  light  upon 
the  porch.  Another  type  utilizes  the  ordi- 
nary porch  lighting  fixture.  It  is  simply  a 
stencil  in  .which  are  cut  the  house  numbers. 
The  stencil  is  fastened  to  the  fixture  so 
that  it  faces  the  street;  the  light  shining 
through  brings  out  the  numbers. 

Manufacturers: 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

CROUSE- HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St..  New 
York,  N.  Y. 

Whitlock  Mfg.  Co.,  The,  1506  W.  112th 
St.,  Cleveland,  Ohio. 

NUMERICAL  AND  NONNUMER1CAL 
APPARATUS,  AUTOMATIC  TELEPHONE. 

— Numerical  refers  to  anything  or  any  re- 
lation which  is  directly  or  indirectly  de- 
pendent upon  the  call  number.  A selector 
or  a connector  in  most  automatic  ex- 
changes is  a numerical  switch,  because  it 
is  primarily  controlled  by  the  calling  de- 
vice. A lineswitch  is  nonnumerical  be- 
cause the  trunk  which  it  selects  has  no  re- 
lation to  the  call  number — one  trunk  will 
do  as  well  as  another.  The  selector  also 
has  a nonnumerical  function,  as  when  it 
is  rotatlhg  its  wipers  to  find  an  idle  trunk. 

NURSES'  CALL  SYSTEMS.— See  Signal- 
ing systems,  hospital,  nurses'  and  doctors’. 

NUT  SPLITTER A hand-operated  but 

powerful  shear  for  cutting  or  splitting 
threaded  nuts  of  bolts,  studs,  etc.  It  is  a 
special  form  of  bolt  cutter.  See  Cutters, 
bolt,  nut  and  rivet. 

NUTS,  BRASS. — Brass  nuts  are  pecul- 
iarly adapted  to  electrical  work.  They 
have  a high  conductivity,  resist  corrosion, 
ahd  can  be  given  an  attractive  finish.  The 
hexagonal  or  square  forms  may  be  tight- 
ened with  a wrench;  other  forms  are 
knurled  or  provided  with  a slot  for  a screw 
driver.  They  are  made  in  a wide  variety 
of  sizes  and  standard  and  special  forms  for 
battery,  instrument  and  appliance  termi- 
nals, spark  plugs,  panelboards,  switch- 
boards and  other  apparatus. 

Manufacturers: 

Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  III. 

Atlas  Bolt  & Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

Chicago  Nut  Co.,  2513  W.  20th  St.,  Chi- 
cago, 111. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 

Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre. N.  Y. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford.  Conn. 

National  Acme  Co.,  The,  E.  131st  St.  & 
Coit  Rd.,  Cleveland.  Ohio.  “Namco.” 

National  Acme  Co.,  The,  278  Ife  Cour- 
celles,  St.  Henri,  Montreal,  Que..  Can. 

Reed  & Prince  Mfg.  Co.,  Worcester, 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Hollidav  St.,  Baltimore.  Md. 

Stowell  Screw  Co..  Ltd.,  The.  290  St.  .Paul 
St.,  W.,  Montreal,  Que..  Can. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa. 

NUTS,  COPPER,  FOR  SWITCHES  AND 
SWITCHBOARDS.— Nuts  used  on  switches 
and  switchboards  frequently  are  a part  of 
the  electrical  circuit  and  must  carry  a 
heavy  current.  The  low  resistance  of  cop- 
per makes  it  particularly  desirable  for  nuts 
used  on  such  apparatus.  These  nuts  are 
made  in  standard  hexagonal,  square,  and 


I acorn  forms,  and  in  numerous  special 
shapes. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

Bayonne  Bolt  & Nut  Co.,  Bayonne,  N.  J. 

Eby  Mfg.  Co.,  H.  H„  13th  & Wallace  Sts., 
Philadelphia,  Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hunger  ford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

National  Acme  Co.,  The.  E.  131st  St.  & 
Coit  Rd.,  Cleveland,  Ohio.  "Namco.” 

National  Acme  Co..  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

Stimpson  Co.,  Edwin  B.,  70  Franklin  St., 
New  York,  N.  Y. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  "Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

Waterbury  Mfg.  Co.,  236  Grand  St..  Wa- 
terbury, Conn. 

NUTS,  EYE,  FOR  DEAD-ENDING.— 
Dead-ending  nuts  are  fittings  for  adapting 
an  eye  to  the  end  of  a pipe  or  rod.  The 
fitting  Is  simply  a pipe  cap  and  an  eye  in 
one  piece. 

Manufacturers: 

Hartford  Machine  Screw  Co.,  476  -Capitol 
Ave.,  Hartford,  Conn. 

HUBBARD  & CO.,  Pittsburgh.  Pa. 
Hubbard  drop  forged  eye  nuts  will 
develop  the  full  strength  of  the  bolt  on 
which  it  is  used.  They  are  hot  gal- 
vanized. See  Hubbard's  catalog. — Adv. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Milton  Mfg.  Co.,  Milton.  Pa. 

NUTS,  INSULATED.— It  is  sometimes 
desirable  to  insulate  the  nut  from  the  bolt, 
pipe  or  rod  to  which-  it  is  attached.  This 
is  done  by  using  an  insulated  nut  which  is 
made  up  in  two  sections  insulated  from 
each  other,  or  by  covering  the  nut  with  an 
insulating  cap. 

Manufacturers: 

American  Equipment  Co.,  Norristown, 
Pa. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford.  Conn. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

NUTS,  LEAD-ENCASED.— This  type  of 
nut  is  much  used  for  connecting  the  ter- 
minals of  stationary  lead  storage  batteries. 
All  such  connections  must  be  of  lead  or 
lead-covered  to  resist  the  action  of  the 
acid.  A lead  nut  is  not  practical  because 
it  Is  too  soft  to  be  threaded.  Therefore,  a 
brass  nut  is  used  with  a brass  stud;  the 
nut  is  entirely  encased  in  lead  except  for 
the  small  opening  giving  access  to  the 
threaded  portion  of  the  enclosed  brass  nut. 
Hexagonal  nuts  are  mostly  used  although 
square  nuts  are  sometimes  required. 

Manufacturers: 

American  Brass  Products  Co.,  105-15  S. 
Madison  St.,  Pottstown,  Pa. 


Bayonne  Bolt  & Nut  Co.,  Bayonne,  N.  J. 

NUTS,  STEEL  OR  IRON.— Where  me- 
chanical strength  is  the  chief  requirement, 
iron  or  steel  nuts  are  used.  They  are  us- 
ually made  hexagonal,  square,  or  round, 
and  in  standard  or  special  castellated 
forms.  The  castellated  nut  differs  from  the 
ordinary  forms  in  that  it  has  slots  cut 
across  the  head  to  receive  a cotter  pin  or 
key  which  goes  through  the  bolt  or  bar  and 
locks  the  nut  in  place.  Steel  and  iron  nuts 
are  very  extensively  used  in  electrical  ma- 
chinery, installation  of  equipment,  power 
plant  and  line  construction,  electric  rail- 
way track  and  overhead  construction,  etc. 

Manufacturers: 

American  Equipment  Co.,  Norristown, 
Pa. 

Atlas  Bolt  & Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd.,  Cleveland.  Ohio. 

Chicago  Nut  Co..  2513  W.  20th  St.,  Chi- 
cago, 111.  (iron) 

Corbin  Screw  Corp.,  New  Britain,  Conn. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Milton  Mfg.  Co.,  MUton,  Pa. 

National  Acme  Co.,  The.  E.  131st  St.  & 
Coit  Rd.,  Cleveland,  Ohio.  “Namco.” 

National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 

New  Haven  Screw  Co.  New  Haven,  Conn. 

Pawtucket  Mfg.  Co.,  327  Pine  St.,  Paw- 
tucket, R.  I. 

Stimpson  Co.,  Edwin  B.,  70  Franklin  St., 
New  York,  N.  Y. 

Stowell  Screw  Co.,  Ltd.,  The.  290  St.  Paul 
St.,  W.,  Montreal,  Que.,  Can. 

Supplee-Biddle  Hardware  Co.,  507  Com- 
merce St.,  Philadelphia.  Pa. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa. 

NUTTALL  CO.,  R.  D.— Pittsburgh,  Pa. 
Manufacturer  of  gears,  flexible  couplings, 
trolley  bases  and  wheels,  etc.  President, 

F.  A.  Estep;  vice-president,  Milton  Rupert; 
general  sales  manager,  L.  H.  Kein.  Main 
office,  McCandless  St.  & Harrison  Ave., 
Pittsburgh,  Pa.  Branch  office,  111  W. 
Washington  St.,  Chicago,  111. 

NUWAY. — Trade  name  for  electric  wash- 
ing machine  manufactured  by  the  Haag 
Bros.  Co.,  Peoria,  111. 

NUWAY  BOILER  CO.— 810  Monadnock 
Block,  Chicago,  111.  Manufacturer  of  boil- 
ers for  power  plants.  General  manager,  P. 

G.  Kaiser. 

NUX. — Trade  name  for  insulating  fiber 
products  manufactured  by  the  Rogers  Pa- 
per Mfg.  Co.,  Inc.,  219  Hartford  Ra.,  South 
Manchester,  Conn. 

NUYORK.  — Trade  name  for  electric 
blasting  caps  manufactured  by  the  New 
York  Blasting  Supply  Co.,  11  Broadway, 
New  York,  N.  Y. 

N.  W.  2. — Trade  name  for  electric  hair 
wavers  manufactured  by  the  LeBiJou  Spe- 
cialties, 186  N. 'LaSalle  St.,  Chicago,  111. 

NYE  TOOL  & MACHINE  WORKS,  THE. 

— 108-28  N.  Jefferson  St.,  Chicago,  111.  Man- 
ufacturers of  die  stocks,  pipe  cutters,  pipe 
vises  and  Other  tools.  Sole  owner,  H.  G. 
Nye. 

NYELEC  SWITCHBOARD  CO.— 422  E. 
53rd  St.,  New  York,  N.  Y.  Manufacturer 
of  switchboards,  panelboards,  etc. 

NYGREN  BROS.  MFG.  CO.— Lindsborg, 
Kans.  Manufacturer  of  cord  adjusters. 

NYLCO. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  New  York 
Lighting  Fixture  Mfg.  Co.,  67-69  Spring 
St.,  New  York,  N.  Y. 

NYLO. — Trade  name  for  lubricating  oil 
manufactured  by  the  New  York  Lubricat- 
ing Oil  Co.,  116  Broad  St.,  New  York,  N.  Y. 
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O. — The  chemical  symbol  for  the  ele- 
ment oxygen.  The  Greek  letter  omega 
(<•>)  is  used  as  a symbol  for  the  ohm. 

OAKES  6.  DOW  CO.,  THE.— 311  Atlantic 
Ave.,  Boston,  Mass.  Manufacturer  of  spark 
plugs.  Business  established  1914. 

OAKES  CO.,  THE  ROLAND  T.— Holy- 
oke. Mass.  Manufacturer  of  electric  iron 
extractors.  Business  established  1835.  Pres- 
ident and  treasurer,  Arthur  J.  Newell; 
vice-president  and  secretary,  J.  Otis 
Whitehouse. 

OAKES  ELECTRIC  HEN.— Trade  name 
for  electric  incubators  manufactured  by  the 
Oakes  Mfg.  Co.,  Tipton,  Ind. 

OAKES  MFG.  CO.— Tipton,  Ind.  Manu- 
facturer of  electric  poultry  incubators.  L. 
K.  Oakes,  president. 

OAK  WOOD. — Trade  name  for  power 
transmission  belting  manulactured  by  the 
H.  N.  Cook  Belting  Co.,  Howard  & Fre- 
mont Sts.,  San  Francisco,  Cal. 

OAKWOOD. — Trade  name  for  soldering 
paste  made  by  the  Weaver  Specialty  Co., 
6344  Aurelia  St.,  Pittsburgh,  Pa. 

OAMCO. — Trade  name  for  reflectors  for 
industrial,  commercial,  stage  and  other 
lighting  purposes,  manufactured  by  the 
Overbagh  & Ayres  Mfg.  Co.,  411  S.  Clinton 
St.,  Chicago,  111. 

OASIS. — Trade  name  for  electric  ironing 
machine  manufactured  by  the  Oasis  Mfg. 
Co.,  Peoria,  111. 

OASIS  MFG.  CO.— Peoria,  111.  Manufac- 
turer or  electric  ironing  machines. 

O-B. — Trade  name  for  trolley  line  equip- 
ment and  electric  railway,  power  transmis- 
sion and  distribution  insulators,  manufac- 
tured by  the  Ohio  Brass  Co.,  Mansfield, 
Ohio. 

OBERMAYER  CO.,  THE  S.— Pittsburgh, 
Pa.  Manufacturer  of  boiler  furnace  ce- 
ment. President  and  treasurer,  T.  Kaun- 
mann;  vice-presidents,  S.  T.  Johnston  and 
E.  D.  Frohman;  secretary,  L.  A.  Gosiger. 
Main  office,  2833  Srnallman  St.,  Pittsburgh, 
Pa.  Branch  offices,  Cincinnati,  Ohio;  2663 
W.  18th  St.,  Chicago,  III.;  St.  Louis,  Mo.; 
Newark,  N.  J.;  Springfield,  Mass.;  Dallas, 
Tex. 

O’BRIEN  BOILER  WORKS  CO.,  JOHN. 

—1601  N.  11th  St.,  St.  Louis,  Mo.  Manu- 
facturer of  boilers.  Business  established 
1873.  President,  treasurer  and  general  man- 
ager, James  A.  McKeown;  vice-president, 
R.  C.  O’Brien;  secretary,  G.  J.  O’Brien; 
sales  manager,  W.  T.  Miller. 

O'BRIEN  VARNISH  CO.— South  Bend, 
Ind.  Manufacturer  of  insulating  and  pro- 
tective paints  and  varnishes.  Business  es- 
tablished 1878.  President,  W.  D.  O’Brien; 
secretary  and  treasurer,  G.  L.  O’Brien; 
general  manager,  E.  S.  Dickens.  Main  of- 
fice and  factory,  Washington  & Johnson 
Sts.,  South  Bend,  Ind.  Branch  offices  and 
warehouses,  315  4th  Ave.,  New  York,  N.  Y. ; 
175  W.  Jackson  Blvd.,  Chicago,  111.;  31-33 
Woodbridge  St.,  W.,  Detroit,  Mich. 

OBSOLESCENCE. — Obsolescence  is  the 
state  of  becoming  obsolete.  It  is  a special 
form  of  depreciation  that  is  very  important 
in  the  electrical  industry.  It  results  from 
new  inventions  or  radical  improvements 
and  changes  in  the  methods  employed  or 
in  the  machinery  manufactured,  etc.  It 
usually  causes  a setback  or  a passing-by 
of  the  older  forms  of  machinery  because 
of  an  increase  in  efficiency,  or  because  of 
the  creation  of  new  demands  which  it  is 
not  possible  to  meet  under  the  prevailing 
conditions  with  the  sizes  of  equipment  at 
hand.  When  a new  or  improved  machine 
is  compared  with  one  of  the  obsolete  type, 
but  not  yet  worn  out  in  the  physical  sense, 
to  determine  whether  the  new  type  should 
immediately  supplant  the  old,  the  question 
is  usually  determined  by  the  consideration 
whether  the  total  annual  charges  resulting 
from  the  substitution  will  overbalance  the 
remaining  service  value  of  the  machine 
within  a reasonable  period,  or  much  sooner 
than  the  expiration  of  the  probable  life  pe- 
riod of  the  new  machine.  When  a new 
process  that  permits  a reduction  in  pro- 
duction costs  is  compared  with  an  old 
process,  the  same  consideration  is  given. 

There  are  certain  cases  in  which  obso- 
lescence Is  not  a proper  charge  against  de- 
preciation. In  these  cases  the  savings  in 
operation  secured  by  discarding  obsolete 
machinery  or  plant  should  be  used  to  amor- 
tize the  cost  of  the  change.  Obsolescence 


of  this  type  where  the  improvement  is  one 
of  efficiency  or  methods  Is  much  more  com- 
mon than  those  relatively  infrequent  con- 
ditions which  make  it  almost  imperative 
to  discard  the  old  for  the  new  because  of  a 
sudden  and  radical  advance  in  the  art. 

OCEAN  CABLE.— See  Cable,  telephone 
and  telegraph,  submarine. 

OCEAN  CABLE  TELEGRAPH  Y.— See 

Submarine  cable  telegraphy. 

0 C O. — Trade  name  for  aluminum  solder 
manufactured  by  the  Mirete  Metal  Co.  of 
Mass.,  Inc.,  225  Main  St.,  Springfield,  Mass. 

ODOFOR. — Trade  name  for  electric  sew- 
age pumps  manufactured  by  the  Barnes 
Mig.  co.,  N.  Main  St.,  Mansfield,  Ohio. 

O.  D.  SYSTEM  SIGNS,  INC.— 534  Edison 
St.,  Milwaukee,  Wis.  Manufacturer  of  elec- 
tric signs.  Business  establisiied  1908.  Presi- 
uent,  William  Allenberg;  vice-president,  E. 
AUenberg;  secretary  and  treasurer,  Otto 
C.  Driebel;  general  manager,  H.  H.  Gra- 
boske;  sales  manager,  C.  E.  Gilman. 

OEH RLE  BROS.  CO^Philadelphia,  Pa. 
Manufacturer  or  lamp  siuule  fringes.  Busi- 
ness established  1883.  president  and  sales 
manager,  A.  C.  Oehrle;  vice-president, 
treasurer  and  general  manager,  F.  W. 
Oehrle;  secretary,  C.  O.  Swalin.  Main  of- 
fice and  factory,  417-427  N.  3rd  St.,  Phila- 
delphia, Pa.  Branch  offices,  32  S.  Wabash 
Ave.,  Chicago,  111.;  41  Union  Sq.,  New 

York,  N.  Y.;  361  N.  Reno  St.,  Los  Angeles, 
Cal. 

OERLIKON  ELECTROLYZER.  — S e ei 

Schmidt  electrolyzer. 

OERS1ED.— The  oersted  is  the  unit  of 
reluctance  or  magnetic  resistance.  It  is 
tnat  reluctance  which  requires  a magneto- 
motive lorce  of  one  gilbert  to  produce  a 
itux  of  one  maxwell. 

OERSTED,  HANS  CHRISTIAN.— A Dan- 
isn  pnysicist,  born  at  Rudkjobing  in  1777 
and  died  at  Copenhagen  in  1851.  He  re- 
ceived the  degree  of  Doctor  of  Philosophy 
in  1799  at  the  University  of  Copenhagen, 
rie  became  an  assistant  to  a professor  of 
medicine  in  1800,  traveled  in  Europe  1801- 
1804  and  again  in  1812-1813,  and  in  1806 
was  appointed  professor  of  physics  at  Co- 
penhagen. in  1829  he  became  director  of 
me  new  Polytechnic  of  Copenhagen  and  in 
I860  a privy  councillor.  During  his  resi- 
dence in  Berlin  he  wrote  his  famous  essay 
on  the  identity  of  magnetic  and  electrical 
forces,  in  which  he  first  developed  the  ideas 
on  which  was  based  his  discovery  of  the 
intimate  connection  existing  between  mag- 
netism and  electricity.  Oersted’s  great  dis- 
covery, made  in  1819,  was  that  a magnetic 
needle  was  deflected  by  a current  in  a wire 
passing  over  or  below  it.  This  was  the 
earliest  experiment  combining  electricity 
and  magnetism  and  opened  the  way  to 
many  other  brilliant  experiments  that 
finally  led  to  the  adaptation  of  electricity 
to  industrial  and  other  uses.  In  his  honor 
the  unit  of  magnetic  reluctance  was  named 
the  oersted. 

OETTEL  PROCESS.— A process  for  the 
electrolytic  oxidation  of  potassium  chloride 
(KC1)  to  potassium  chlorate  (KClOs);  now 
little  used. 

OFF  NORMAL. — The  condition  of  an  au- 
tomatic telephone  switch  when  its  switch- 
ing member  is  away  from  its  normal  posi- 
tion. 

OFFICE  APPLIANCES,  MISCELLANE- 
OUS, ELECTRIC. — See  Office  machines  and 
appliances,  miscellaneous,  electric. 

OFFICE,  CENTRAL,  TELEPHONE.— 

This  is  the  room,  building,  or  place  where 
a telephone  switchboard  is  located.  If  the 
exchange  is  too  large  for  the  switchboard 
to  be  economically  located  at  one  place, 
the  switchboard  is  subdivided.  Each 
switchboard  location  is  an  office.  Thus  we 
have  single-office  exchanges  and  multi- 
office  exchanges.  Formerly  one  office  was 
called  main  office  and  the  others  branch 
offices,  but  now  all  are  practically  equal 
and  nearly  all  have  direct  connections  to 
all  others. 

Sometimes  in  a manual  system,  there  are 
a few  subscribers  so  located  that  they 
could  be  economically  served  by  a few 
trunks  instead  of  running  all  their  sub- 
scriber lines  to  the  nearest  office,  yet  so 
few  in  number  that  a complete  manual  of- 
fice would  not  pay.  In  this  case  an  auto- 
matic office  is  installed.  Calls  from  this 
automatic  office  are  trunked  to  the  near- 
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est  manual  office  and  answered  by  oper- 
ators. Calls  to  the  automatic  office  are 
dialed  by  operators  in  the  manual  office. 
To  the  subscribers  the  service  is  manual. 
This  is  also  called  an  automatic  district 
station. 

An  automatic  office  is  one  In  which  the 
switching  is  operated  automatically  by  the 
calling  subscriber,  by  dialing.  An  auto- 
matic exchange  sometimes  has  suboffices 
also.  These  are  used  where  an  office  is 
very  small,  so  that  it  pays  to  have  the  se- 
lectors for  it  located  in  the  nearest  main 
office.  The  suboffice  has  only  lineswitches, 
connectors,  and  sometimes  a few  selectors. 
It  depends  on  the  main  office  for  its  switch- 
ing. Sometimes  it  is  equipped  with  switch- 
ing repeaters,  so  that  calls  between  sub- 
scribers in  the  suboffice  will  not  hold  any 
trunks  between  It  and  the  main  office. 

OFFICE  LIGHTING  FIXTURES.— See 
Fixtures,  lighting,  office  and  drafting  room; 
also  Lighting  units,  office,  storp,  etc.; 
Lamps,  desk. 

OFFICE  MACHINES  AND  APPLI- 
ANCES, MISCELLANEOUS.— There  are  a 
number  of  other  classifications  covering 
the  more  common  office  machines  and  ap- 
pliances; however,  there  are  several  ma- 
chines of  special  character,  such  as  high- 
speed motor-driven  addressing  machines, 
special  recording  machines,  etc.,  which  are 
not  bo  listed.  It  is  intended  that  such  ma- 
chines be  included  under  this  general 
classification.  For  other  office  machines 
listed  in  other  portions  of  the  book  see 
the  following:  Billing,  Blueprinting,  Book- 
keeping, Computing,  Copying,  Dictating, 
Letter  folding,  Letter  opening.  Mimeo- 
graphing, Multigraphing  and  Tabulating 
machines,  all  of  which  are  electrically  op- 
erated; also  see  Annunciators,  miscellane- 
ous; Erasers,  motor-driven;  Fans,  desk  and 
bracket;  Lamps,  desk;  Telephones,  interior; 
Typewriters,  electrically  operated. 

Manufacturers: 

Rapid  Addressing  Machine  Co.,  46  W. 
23rd  St.,  New  York,  N.  *Y.  ("Belknap 
System"  addressing  machine.) 

Standard  Envelope  Sealer  Mfg.  Co.,  Ev- 
erett, Mass.  "Standard.” 

OFFICE  WIRE. — See  Wire,  annunciator 
or  office. 

O'HARA  WALTHAM  DIAL  CO.,  INC.— 

Waltham.  Mass.  Manufacturer  of  lumi- 
nous attachments  for  switches,  etc.  Busi- 
ness established  1890. 

OHIO. — Trade  name  for  conduit  fittings 
manufactured  by  the  Frankel  Light  Co., 
Cleveland.  Ohio. 

OHIO. — Trade  name  for  electric  cranes 
manufactured  by  the  Locomotive  Crane  Co.. 
Bucyrus,  Ohio. 

OHIO. — Trade  name  for  brushes  for  mo- 
tors and  generators  and  other  carbon  and 
graphite  products  made  by  the  Ohio  Car- 
bon Co.,  8219  Almira  Ave.,  Cleveland,  Ohio. 

OHIO. — Trade  name  for  splash  proof  in- 
duction motors  manufactured  by  the  Ohio 
Electrio  & Controller  Co.,  5900  Maurice 
Ave.,  Cleveland,  Ohio. 

OHIO. — Trade  name  for  electric  passen- 
ger and  freight  elevators  manufactured  by 
the  Ohio  Elevator  & Machine  Co.,  Curtis  & 
Jefferson  Aves.,  Columbus,  Ohio. 

OHIO.  — Trade  name  for  lubricating 
greases  manufactured  by  the  Ohio  Grease 
Co.,  Loudonville,  Ohio. 

OHIO. — Trade  name  for  electric  cloth 
cutting  machine  manufactured  by  the  Wolf 
Electrical  Promoting  Co.,  810  Main  St.,  Cin- 
cinnati, Ohio. 

OHIO  BODY  & BLOWER  CO.,  SWART- 
WOUT  SPECIALTY  DIVISION Cleve- 

land, Ohio.  Manufacturer  of  feed  water 
heaters. 

OHIO  BRASS  CO.,  THE.— Mansfield. 
Ohio.  Manufacturer  of  trolley  line  equip- 
ment and  electric  railway  power  transmis- 
sion and  distribution  Insulators.  Business 
established  1888.  President,  F.  B.  Black; 
vice-presidents,  C.  K.  King  and  H.  S. 
Black;  secretary  and  sales  manager,  E.  F. 
Wickwire;  treasurer,  C.  V.  Marks;  general 
manager,  C.  K.  King.  Main  office,  Mans- 
field, Ohio.  Factories,  Mansfield,  Ohio;  Bar- 
berton, Ohio.  Branch  offices,  50  Church 
St..  New  York,  N.  Y.;  343  S.  Dearborn  St., 
Chicago,  111.;  710  Witherspoon  Bldg.,  Phila- 
delphia. Pa.  Sales  representatives.  Burt 
Gellatly,  2205  Oliver  Bldg.,  Pittsburgh,  Pa.; 
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Holabird.  Electrical  Co.,  525  Mission  St., 
San  Francisco,  Cal.;  Holabird  Electrical 
Co.,  451  E.  3rd  St.,  Los  Angeles,  Cal.;  Hen- 
drie  & Bolthoff  Mfg.  & Supply  Co.,  Denver, 
Colo.;  Charleston  Electrical  Supply  Co., 
Charleston,  W Va. ; Sands  Electric  & Mfg. 
Co.,  Wheeling,  W.  Va.;  Fairmont  Mining 
Machinery  Co.,  Fairmont,  W.  Va.;  Shook 
& Fletcher  Supply  Co.,  Inc.,  Birmingham, 
Ala.;  Jeffrey  Mfg.  Co.,  Columbus,  Ohio;  Co- 
lumbus Mill  & Mine  Supply  Co.,  Columbus, 
Ohio;  Sterling  Hardware  Co.,  Hazard,  Ky. ; 
McComb  Supply  Co.,  Harland,  Ky.,  and 
Jellico,  Tenn. 

OHIO  BRONZE  POWDER  CO.— 1120  E. 
152nd  St..  Cleveland,  Ohio.  Manufacturer 
of  bronze  powders. 

OHIO  CARBON  CO.,  THE.— 8219  Almira 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
brushes  for  motors  and  generators  and 
other  carbon  and  graphite  products.  Busi- 
ness established  1917.  President,  M.  G. 
Tielke;  vice-president,  W.  H.  Shepard; 
secretary,  treasurer  and  sales  manager,  J. 
E.  Schunck;  general  manager,  A.  K.  Moul- 
ton. 

OHIO  ELECTRIC. — Trade  name  for  elec- 
tric vacuum  cleaners  manufactured  by  the 
United  Electric  Co.,  Canton.  Ohio. 

OHIO  ELECTRIC  & CONTROLLER  CO., 
THE. — 5900  Maurice  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  small  motors  and  lifting, 
magnets.  President,  F.  W.  Jessop. 

OHIO  ELECTRIC  LIGHT  ASSOCIA- 
TION.— President,  Dudley  J.  Hard,  Woos- 
ter, Ohio;  secretary- treasurer,  D.^L.  Gas- 
kill,  Greenville,  Ohio. 

OHIO  ELECTRIC  SPECIALTY  MFG. 
CO.,  THE. — Troy,  Ohio.  Manufacturer  of 
commutator  brushes.  Business  established 
1908.  President  and  general  manager,  J. 
K.  Simpsop;  secretary,  W.  H.  Stillwell; 
treasurer,  J.  W.  Means. 

OHIO  ELEVATOR  & MACHINE  CO.— 
Curtis  & Jefferson  Aves.,  Columbus,  Ohio. 
Manufacturer  of  electric  passenger  and 
freight  elevators.  Business  established 
1900.  President  and  general  manager,  J.  H. 
DeVere;  vice-president,  L.  F.  Sater;  sec- 
retary and  treasurer,  H.  R.  Burton.  Sales 
representatives,  Elevator  Equipment  & Re- 
pair Co.,  Pittsburgh,  Pa.;  Reliance  Elevator 
Co.,  Philadelphia,  Pa.;  Blake  Palm  & Bro., 
Washington,  D.  C.;  Klug  Elevator  Co.,  St. 
Louis,  Mo.;  William  Walker  Jones,  Ral- 
eigh, N.  C.;  Kanawha  Engineering  Co., 
Charleston,  W.  Va. 

OHIO  GREASE  CO..  THE.— Loudonville. 
Ohio.  Manufacturer  of  lubricating  oils  and 
greases.  Business  established  1905.  Presi- 
dent, C.  A.  Fisher;  vice-president,  W.  A. 
Wander;  secretary  and  general  manager, 
E.  W.  Beardsley;  treasurer,  R.  W.  Beards- 
ley. 

OHIO  INDEPENDENT  TELEPHONE 
ASSOCIATION.  — President,  Frank  L. 
Beam,  Mt.  Vernon,  Ohio;  secretary,  H.  P. 
Folson,  Circleville,  Ohio. 

OHIO  QUARRIES  CO.,  TH  E.— Citizens 
Bldg.,  Cleveland,  Ohio.  Manufacturer  of 
barriers  for  bus  and  switching  chambers. 

OHIO-TUEC. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
United  Electric  Co.,  Canton,  Ohio. 

OHM. — The  practical  unit  of  resistance 
is  the  ohm,  which  is  defined  as  the  resist- 
ance offered  to  an  unvarying  electric  cur- 
rent by  a column  of  mercury  at  the  tem- 
perature of  melting  ice,  14.4521  grams  in 
mass,  of  constant  cross-sectional  area,  and 
of  a length  of  106.300  centimeters.  While 
the  ohm  is  thus  defined  in  terms  of  a con- 
crete standard,  the  construction  of  such  a 
standard  is  an  extremely  difficult  process. 
The  name  international  ohm  is  applied  to 
this  concrete  standard.  The  ohm  equals 
10*  absolute  units  of  resistance.  A length 
of  1000  ft.  of  No.  10  A.  W.  G.  annealed  cop- 
per wire  at  a temperature  of  20°  C.  (68°  F.) 
has  a resistance  of  approximately  one  ohm. 

OHM -CM. — Abbreviation  for  ohm  per 
centimeter  cube. 

OHM,  GEORG  SIMON.— A German  phys- 
icist and  discoverer  of  the  famous  elec- 
trical law  bearing  his  name.  He  was  born 
at  Erlangen  In  1787,  and  died  at  Munich 
in  1854.  He  became  professor  of  mathe- 
matics in  the  Jesuits’  College  at  Cologne 
in  1817  and  in  the  Polytechnic  School  at 
Nuremberg  in  1833,  and  in  1852  professor  of 
experimental  physics  in  the  University  of 
Munich.  HIs  researches  were  chiefly  con- 
cerned with  galvanic  currents;  while  in- 
vestigating the  relative  conductivity  of 
metals  he  finally  discovered  the  relation 
now  known  as  Ohm’s  law,  w'hich  under- 
lies all  electrical  calculations  and  meas- 
urements. In  his  honor  the  unit  of  elec- 
trical resistance  has  been  named  the  ohm. 

OHM- MILE. — A special  unit  of  resist- 
ance represented  by  a wire  one  mile  long 


and  having  a resistance  of  one  ohm.  See 
Mile-ohm. 

OHM  PER  CENTIMETER  CUBE.— The 

scientific  unit  of  resistivity.  When  a cube 
of  any  material  one  centimeter  on  each 
side  has  a resistance  of  one  ohm  it  pos- 
sesses unit  resistivity.  Such  a cube  is 
called  a centimeter  cube  and  the  unit  is 
sometimes,  for  brevity,  called  the  ohm- 
centimeter,  abbreviated  ohm-cm.  Although 
a centimeter  cube  equals  one  cubic  centi- 
meter (lc.c.),  the  latter  is  merely  a volume 
equivalent  to  that  of  a centimeter  cube  but 
may  have  any  shape.  The  resistance,  how- 
ever, depends  upon  the  shape  and  the  lat- 
ter must  be  specified,  as  it  is  by  the  centi- 
meter cube. 

OHMER. — Trade  name  for  ignition  in- 
struments, magnetos,  generators  and  small 
motors  manufactured  by  the  Recording  & 
Computing  Machines  Co.,  1 Essex  Ave., 
Dayton,  Ohio. 

OHM  LAC  MFG.  CO.— 140  S.  Dearborn 
St.,  Chicago,  111.  Manufacturer  of  insulat- 
ing paints.  President,  treasurer  and  gen- 
eral manager,  L.  F.  LIndley;  vice-presi- 
dent, L.  B.  Cary;  secretary,  F.  B.  Lindley. 

OHM  METERS. — Ohmmeters  are  direct- 
reading  instruments  for  measuring  resist- 
ance. They  are  of  two  forms;  in  one  the 
principle  of  the  slide-wire  Wheatstone 
bridge  is  employed,  and  in  the  other  the 
resistance  is  indicated  by  a pointer  whose 
deflection  is  some  function  of  the  resist- 
ance measured.  In  the  bridge  type  of  in- 
strument, which  is  suitable  for  compara- 
tively low  resistance  only,  the  resistance  of 
one  arm  of  the  bridge  is  fixed  while  the 
ratio  of  the  other  two  is  adjusted  until 
balance  is  secured.  This  ratio  is  adjusted 
by  sliding  a contact  along  a long  wire,  the 
two  segments  of  which  form  the  ratio 
arms.  Under  this  wire  may  be  placed  a 
scale  which  is  graduated  in  terms  of  the 
resistance  required  in  the  fourth  arm  of 
the  bridge  to  obtain  balance. 

Under  constant  voltage  the  deflection  of 
any  instrument  actuated  by  a direct  cur- 
rent will  vary  with  the  resistance  con- 
nected in  series  with  it.  It  is  thus  evi- 
dent that  any  such  instrument  may  be 
calibrated  in  ohms  and  thus  become  an 
ohmmeter.  This  is  the  general  principle  of 
the  deflection  type  of  ohmmeters,  which 
are  used  mostly  for  high  resistances  and 
are  called  megohmmeters.  See  Megohm- 
meters. 

Manufacturers: 

BIDDLE,  JAMES  G.,  1211-13  Arch  St., 
Philadelphia,  Pa.  “Megger"  testing 
sets,  for  testing  insulation  resistance 
of  interior  wiring,  cables,  generators, 
motors,  etc.  See  “Megohmmetdrs"  for 
detailed  description. — Adv. 

ESTERLINE-ANGUS  CO.,  THE.  Lemcke 
Annex,  Indianapolis,  Ind. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave..  Philadelphia.  Pa..  1304 
Monadnock  Block,  Chicago,  111.  Wheat- 
stone bridjge  and  Kelvin  bridge  type 
portable  ohmmeters.  The  Wheat- 
stone bridge  type  measures  resistance 
from  approximately  % ohm  to  1.000,- 
000  ohms,  with  an  accuracy  of  % per 
cent.  The  Kelvin  bridge  type  mea- 
sures resistances  from  .0001  to  11  ohms, 
with  the  same  accuracy.  The  latter 
is  especially  suitable  for  testing  arma- 
ture windings,  rail  bonds,  etc.  The 
instruments  weigh  approximately  7 lbs. 
each. — Adv. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 
Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

THOMPSON-LEVER1NG  CO..  327  Arch 
St.,  Philadelphia,  Pa.  The  Vawter  in- 
dicating ohmmeter,  originated  and  de- 


Vawter  Indicating  Ohmmeter 


veloped  by  Prof.  Vawter  in  the  re- 
search laboratory  of  the  Thompson- 
Levering  Co.,  is  the  result  of  years  of 
careful  thought  and  study  to  produce 
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an  Instrument  that.  Immediately 
upon  pressing  the  key,  indicates  re- 
sistance with  great  accuracy,  and  that, 
in  addition,  is  independent  of  voltage 
and  magnetic  variations.  Among  the 
important  features  incorporated  in  the 
Vawter  indicating  ohmmeter  are:  1 — 
Simplicity  of  operation.  2 — Reliability 
at  all  times.  3. — Accuracy  of  indica- 
tions. 4 — Uniform  scale.  5 — Independ- 
ent of  variations  in  voltage.  6 — Inde- 
pendent of  variations  in  magnetic  clux. 

7 — Self-contained.  8 — No  magnetic 
shunt  to  be  adjusted.  9 — No  calibra- 
tion to  be  made  before  using.  10 — 
Correctly  damped.  11 — Rugged  con- 
struction. 12 — Range,  practically  un- 
limited. The  operation  of  the  instrument 
is  extremely  simple.  The  resistance 
to  be  measured  is  connected  to  the  line 
posts,  the  contact  button  is  pressed, 
and  the  needle  swings  to  the  value  of 
resistance  measured.  Electrical  and 
mechanical  details  are  thoroughly  per-' 
fected,  both  theoretically  and  practi- 
cally. On  standard  types,  all  read- 
ings are  accurate  within  1 per  cent, 
and  to  within  1-10  of  1 per  cent  on  the 
special  type  instrument  which  is  sup- 
plied when  such  accuracy  is  required. 
The  instrument  will  withstand  all  the 
hard  usage  to  which  a moving  coil  in- 
strument of  any  design  or  make  should 
be  put.  It  fills  a very  long  felt  need 
for  an  instrument  that  does  all  the 
work  of  measuring  resistance  accurate- 
ly and  quickly.  Also  see  display  adv. 
on  page  1286.— Adv. 

“Vawter."  (See  display  adv.  page  1286.) 

Weston  Electrical  Instrument  Co.,  Wa- 
verly  Bark,  Newark,  N.  J. 

OHM'S  LAW. — The  numerical  relation 
between  the  resistance  of  a circuit,  the 
impressed  e.m.f.  and  the  resulting  current 
is  known  as  Ohm’s  law.  For  direct-current 
circuits  this  relation  is:  Amperes— volts/ 
ohms  or  I=E/R.  The  same  relation  holds 
for  alternating-current  circuits  provided  all 
of  the  electromotive  forces  in  the  circuit 
are  taken  into  consideration.  Also  see 
Ohm’s  law  for  a-c.  circuits. 

OHM'S  LAW  FOR  A-C.  CIRCUITS.— The 
value  of  an  alternating  current  in  a circuit 
is  determined  by  the  impressed  voltage, 
and  the  resistance  and  reactance  of  the 
circuit.  Since  the  resistance  volts,  induc- 
tive reactance  volts  and  condensive  re- 
actance volts  are  out  of  phase  with  the 
current  to  which  they  are  due,  tke  im- 
pressed voltage  must  have  components  op- 
posite to  each  of  the  above  mentioned  volt- 
ages. The  component  required  to  keep  the 
current  flowing  in  the  resistance  must  be 
in  phase  with  the  resistance;  the  compon- 
ent to  overcome  the  inductive  reactance 
volts  must  be  one- quarter  of  a period  ahead 
of  the  current,  and  the  component  to  coun- 
teract the  condensive  reactance  volts  must 
lag  the  current  one-quarter  of  a period. 
On  a vector  diagram  IXe  of  the  impressed 
e.m.f.,  is  90°  ahead,  IXC  is  90°  behind  and 
IR  is  in  phase  with  the  current.  The  vector 
sum  of  these  three  quantities  is  the  im- 
pressed e.m.f.  or 

E=  \t  (IXc—IXr)»+(IR)»  and 
I-E/\/Ra+(Xe— XC)S=E/Z 
The  current  will  lag  if  X«  is  greater  than 
Xc,  and  vice  versa.  When  Xc -Xc,  I— E/R, 
as  for  direct  currents.  Z,  which  equals 
VRa+(X* — Xc)1,  is  called  the  impedance 
of  the  circuit. 

OIL  AND  GREASE  CUPS.— The  lubri- 
cating of  much  electrical  machinery  is  ac- 
complished by  means  of  oil  and  grease 
cups.  While  a very  large  percentage  of  the 
motors  and  generators  are  lubricated  by  oil 
rings  running  in  oil  wells,  the  smaller  sizes 
and  some  makes  in  the  larger  sizes  use 
grease  or  oil  cups.  Small  motors  or  motors 
mounted  in  inaccessible  places  usually  have 
grease  cups  or  oil  cups  with  a wick  which 
is  pressed  against  the  shaft  by  a small 
spiral  spring.  These  require  filling  only  at 
long  intervals.  Where  the  motors  may  be 
examined  occasionally  the  grease  cups  are 
so  arranged  that  by  screwing  on  the  cap 
the  pressure  is  increased.  Oil  cups  are 
sometimes  merely  dependent  on  gravity 
feed  while  others  have  a small  piston  that 
may  be  given  one  or  two  strokes  to  create 
a pressure  In  the  cup  that  will  insure  a 
steady  flow  of  oil.  Oil  cups  usually  have  a 
glass  cylinder  containing  the  oil  so  that 
the  quantity  in  the  cup  may  be  readily  ob- 
served. In  the  sight-feed  type  the  oil 
drips  through  a section  wherein  the  flow 
may  be  seen. 

Manufacturers: 

American  Galco,  Inc.,  Grand  Central  Pal- 
ace, New  York,  N.  Y.  “Conus." 
American  Injector  Co.,  175  14th  Ave.,  De- 
troit, Mich.  “Climax,"  “Economy,” 
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“Emergency,"  “Moon,*  “Star,"  “Sun," 
“Surfeed.” 

American  Stamping  Co.,  Battle  Creek, 
Mich.  “American." 

Bay  State  Stamping  Co.,  380  Chandler, 
St.,  Worcester,  Mass. 

Bowen  Products  Corp.,  Auburn,  N.  Y. 
“Empress.” 

Challenge  Co.,  Batavia,  111. 

Corning  Glass  Works,  Corning,  N.  Y. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass.  “Crosby." 

Detroit  Lubricator  Co.,  Trumbull.  Lin- 
coln, Marquette  & Viaduct  Sts.,  Detroit, 
Mich.  “Detroit." 

Edelmann  & Co.,  E.,  2638-56  N.  Crawford 
Ave.,  Chicago,  111. 

Fay  &-  Egan  Co.,  J.  A.,  705-755  W.  Front 
St.,  Cincinnati,  Ohio. 

Gillinder  & Sons,  Inc.,  Tacony  St.,  Phila- 
delphia, Pa.  • 

Gits  Bros.  Mfg.  Co.,  1901  S.  Kilbourne 
Ave.,  Chicago,  111.  (oil) 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Lindholm  Metal  Stamping  Co.,  Inc.,  107- 
115  Erie  St.,  Camden,  N.  .1. 

Lonergan  Co.,  J.  E.,  211-215  Race  St., 
Philadelphia,  Pa. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 
“Acorn."  “Champion,"  “Cardinal," 
“Crown,"  “Hawk,"  “Miami,"  “Pio- 
neer," “Reserve."  “Royal,"  oil  cups; 
“Apollo,"  “Atlas,"  “Checkloek,"  “Dex- 
tro,"  “Ferro,”  “Gem,"  “Grip," 
“Guard,"  "Ideal,"  “Jewel."  “Lion." 
“Lock."  “Majestic,"  “Marine."  “Owl," 
“Positive."  “Prlmo,"  “Securo,"  “Sure- 
ty," “Teeferro."  “Tiger."  “Wingo." 

Madison-Kipp  Corp.,  Waubesa  St.,  Madi- 
son, Wis. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh.  Pa. 

Penberthy  Injector  Co.,  Ltd.,  "Windsor, 
Ont.,  Can.  “Penberthy." 

Powell  Co.,  William,  Cincinnati,  Ohio. 

Richardson -Phenix  Co.,  124  Reservoir 
Ave..  Milwaukee,  Wis. 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave  , Buffalo.  N.  Y.  “Niagara,"  “Sher- 
wood," “Buffalo." 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury,  Conn. 

Wilkinson  Co.,  William  H.,  West  Med- 
way, Mass. 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati, Ohio.  “Tacoma."  “Tamarack." 
“Tandem,"  “Tarrant,”  “Temple."  “Ter- 
rier," “Topaz,"  “Tremont,"  “Trophy” 
oil  cups,  “Dandy,"  “Duchess."  “Diplo- 
ma." “Domino.”  “Dragon."  “Dia- 
mond," “Diana."  “Derby,"  “Dakota." 
“Duke,”  “Dahlia,"  “Daisy,"  “Dixie," 
“Dwarf,"  grease  cups. 

OIL  BURNERS,  POWER  PLANT.— 
These  devices  consist  essentially  of  a noz- 
zle burner  for  control  of  the  flame  and  oil 
supply  in  power-plant  boilers  where  oil  is 
used  as  the  fuel.  It  is  necessary  to  con- 
vert the  oil  stream  into  a fine  spray  so 
that  the  particles  or  globules  of  oil  may  be 
thoroughly  mixed  with  the  air  and  give  a 
flame  of  large  area.  In  the  types  using 
steam  or  air  two  pipes  lead  to  the  nozzle, 
one  for  steam  or  air,  the  other  for  the  oil. 
The  steam  or  air  and  oil  mix  in  the  nozzle 
to  form  an  atomized  spray.  A by-pass 
from  steam  to  oil  pipe  is  usually  Included 
to  allow  the  cleaning  of  the  oil  pipe  by 
blowing  the  high-pressure  steam  through 
it.  Valves  in  the  burner  pipes  control  the 
air  or  steam  and  oil  supply.  The  tips  $re 
shaped  to  obtain  the  particular  spread  of 
flame  which  may  be  desired. 

Mechanical  atomizers  may  also  be  advan- 
tageously employed  Instead  of  the  steam 
or  air  atomizers.  In  these  mechanical  at- 
omizers the  oil  enters  under  high  pressure 
and  operates  a revolving  device  in  the  noz- 
zle of  the  burner  which  causes  the  oil  to 
be  ejected  in  a very  fine  spray,  or  atom- 
ization may  be  produced  by  forcing  the  oil 
under  high  pressure  through  a small  ori- 
fice of  special  shape. 

Manufacturers: 

Binks  Spray  Equipment  Co.,  3120  Car- 
roll  Ave.,  Chicago,  111. 

Denver  Fire  Clay  Co.,  Denver,  Colo. 
“DFC." 

Hammel  Oil  Burning  Equipment  Co.. 
Inc.,  185  Devonshire  St.,  Boston.  Mass. 

Hauck  Mfg.  Co.,  126  Tenth  St.,  Brook- 
lyn, N.  Y. 

Macleod  Co..  The,  2232-38  Bogen  St.,  Cin- 
cinnati, Ohio.  “Doeleam." 

National  Alroil  Burner  Co.,  9th  & Thomp- 
son Sts.,  Philadelphia,  Pa.  “National." 

North  American  Mfg.  Co.,  The,  5902  Car- 
negie Ave.,  Cleveland.  Ohio. 

Powell  Co.,  The  William,  Cincinnati, 
Ohio. 

Schutte  & Koerting  Co.,  1156  Thompson 
St.,  Philadelphia,  Pa. 


Scientific  Instrument  Co.,  711  8th  St., 
Detroit,  Mich. 

Tate-Jones  & Co.,  Inc.,  Pittsburgh,  Pa. 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
Wayne,  Ind. 

OIL. BURNING  EQUIPMENT,  POWER 
PLANT. — The  equipment  for  burning  fuel 
oil  consists  of  a storage  tank,  a pump  for 
delivering  the  oil  from  the  storage  tank  to 
the  burners,  a heater  for  raising  the  oil 
temperature,  and  the  burners  for  atomiz- 
ing the  oil. 

The  oil  storage  tank  is  placed  for  safety 
so  that  the  oil  must  be  pumped  to  the 
burners  and  cannot  flow  toward  them  by 
gravity.  It  should  have  capacity  for  at 
least  two  weeks’  and  better  still  bne 
month  s supply  of  oil.  Two  storage  tanks 
are  better  than  one  on  the  score  of  relia- 
bility, safety,  etc.  Storage  tanks  are  fre- 
quently placed  below  around  and  may  be 
of  steel  or  concrete. 

Oil  may  be  atomized  either  by  steam  or 
compressed  air  or  by  a mechanical  atom- 
izer. For  the  former,  oil  is  pumped  to  the 
burners  at  a pressure  between  50  and  75 
lbs.  per  sq.  in.  at  a temperature  of  110*  to 
140°  F.  Steam  at  boiler  pressure  is  used; 
the  pump  is  usually  operated  by  steam, 
the  exhaust  of  which  is  used  for  heating 
the  oil  in  the  heaters  and  storage  tank. 
With  the  mechanical  atomizer,  oil  is 
pumped  to  the  burners  at  a pressure  of 
about  200  lbs.  per  sq.  in.  at  200°  to  275°  F. 
temperature;  atomization  occurs  by  forcing 
the  high-temperature  oil  through  a small 
orifice  under  high  pressure.  Steam  atom- 
izers require  from  1^  to  2%  of  the  boiler 
output.  Mechanical  atomizers  use  no  steam 
for  atomizing  but  for  operating  the  pump. 
The  steam  consumption  is  less  than  1%%. 
The  mechanical  atomizer  removes  from  tne 
control  of  the  fireman  the  steam  for  atom- 
izing, thus  preventing  a possible  loss  of 
between  3 and  7%  of  the  boiler  output. 

Even  more  Important  than  the  burner  Is 
the  furnace  where  the  air  and  burning  oil 
should  mix  together  freely  for  perfect  com- 
bustion. Furnace  volume  is  to  oil  fuel  what 
grate  surface  is  to  solid  fuel.  | 

OIL  CIRCUIT  BREAKER.— A switch 
whose  contacts  are  made  and  broken  under 
oil  and  which  is  provided  with  means  for 
automatically  opening  the  circuit  under  one 
or  more  abnormal  conditions.  In  other 
words,  it  is  an  oil  switch  designed  with 
special  automatic  protective  features  so  it 
may  serve  as  a circuit  breaker.  Several 
manufacturers  design  and  designate  nearly 
all  their  oil  switches  in  this  manner.  See 
Circuit  breakers,  oil.  I 

OIL  CITY  BOILER  WORKS.— Box  137, 
Oil  City,  Fa.  Manufacturers  of  boilers,  gas 
and  steam  engines.  Business  established 
1890.  President,  Charles  O’Day;  vice-presi- 
dent, Frank  O’Day;  secretary,  treasurer 
and  general  manager,  C.  P.  Berry;  sales 
manager,  William  H.  Heagerty.  Main  of- 
fice, Oil  City.  Pa.  Branch  offices,  501  5th 
Ave.,  New  York,  N.  Y. ; 1224  Marquette 
Bldg.,  Chicago.  111.  Sales  representative, 
Federal  Engineering  Co.,  *House  Bldg., 
Pittsburgh,  Pa.  I 

OIL  CITY  OIL  & GREASE  CO.— Oil  City,' 
Pa.  Manufacturer  of  lubricating  oils  and 
greases.  j 

OIL  CONSERVATORS.— A device  at- 
tached to  large  or  high  voltage  oil-im- 
mersed transformers  to  serve  as  an  expan- 
sion tank  for  the  oil  and  to  prevent  mois- 
ture condensation  in  the  main  tank,  thus 
protecting  the  oil  from  deterioration.  It 
consists  essentially  of  an  auxiliary  tank 
mounted  above  the  transformer  and  partly 
filled  with  oil,  which  keeps  the  main  trans- 
former tank  completely  filled.  A breathing 
vent  filled  with  hygroscopic  material  con- 
nects with  the  upper  part  of  the  auxiliary 
tank  and  introduces  dry  air  into  the  space 
above  the  oil  when  the  oil  temperature 
falls  and  permits  escape  of  air  as  the  oil 
expands  with  increase  of  temperature.  It 
eliminates  breathing  and  moisture  con- 
densation in  the  main  tank  and  also  pro- 
tects the  oil  from  sludging,  thus  serving  to 
retard  the  deterioration  of  organic  mate- 
rial used  in  transformer  construction. 

Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
N.  Y.  This  company  has  perfected  the 
conservator  type  of  tank  for  power 
transformers  as  a standardized  prod- 
uct with  its  value  fully  established  in 
the  field  and  a factory  equipment  al- 
lowing its  economic  application,  par- 
ticularly of  transmissions  involving  oil- 
immersed  units.  (Bulletin  49706.)  See 
adv.  pages  1203-1223. — Adv. 

OIL  FILTERS,  DEHYDRATORS  AND 
PURIFIERS. — Oil  filtering  and  purifying 
devices  are  used  for  both  lubricating  and 
insulating  oils  so  that  they  may  be  used 
over  and  over  many  times.  As  the  re- 
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quirements  for  these  oils  are  different,  the 
purifying  apparatus  is  also  different.  Plain 
filters  are  ordinarily  used  with  lubricating 
and  cutting  oils,  to  remove  any  particles 
of  dust,  dirt  or  metal  flakes,  chips,  or  other 
foreign  matter  that  te  present.  In  one  of 
the  common  forms  the  dirty  oil  is  placed 
in  a compartment  at  the  top  of  the  filter, 
and  passes  through  a series  of  screens  or  a 
thick  layer  of  cotton  waste  which  removes 
the  larger  particles.  The  weight  of  the  oil 
then  forces  it  down  through  a pipe  which 
terminates  just  below  a set  of  niter  plates 
which  are  completely  surrounded  with  wa- 
ter. The  pressure  of  the  water  causes  the 
oil  to  spread  out  In  a thin  film  and  the  for- 
eign matter  Is  thus  washed  out.  This 
washing  operation  takes  place  on  three 
plates  over  which  the  oil  passes  as  it  tends 
to  rise  to  the  top  of  the  water.  It  goes 
through  another  layer  of  waste  and  into 
the  oil  storage  tank  from  which  it  is  drawn 
off  for  reuse. 

In  the  purifying  and  dehydrating  outfits 
that  are  required  for  transformer  and 
switch  oil  the  sediment  and  foreign  matter 
and  also  the  free  water  in  the  oil  and  mois- 
ture held  in  suspension  is  removed.  The 
purifying  thus  differs  from  that  for  lubri- 
cating and  cutting  oils  as  small  amounts 
of  water  in  these  will  do  no  harm,  whereas 
a very  small  percentage,  about  0.002%  by 
volume  of  water  will  make  insulating  oils 
unsuitable  for  use.  The  purifying  ana  de- 
hydrating outfits  differ  therefore  from  the 
filters  used  for  lubricating  oils.  In  them 
the  oil  to  be  purified  is  forced  through  sev- 
eral layers  of  specially  prepared  filter  pa- 
per or  a high-grade  white  blotting  paper 
prepared  from  wood  pulp.  Any  sediment  or 
foreign  matter  is  strained  out  by  the  first 
paper  and  the  moisture  is  removed  by  the 
capillary  action  of  the  other  papers.  If 
the  oil  is  very  dirty  or  contains  much 
moisture,  it  is  necessary  to  change  the 
filter  papers  quite  frequently.  Rotary  gear 
positive-pressure  pumps  are  used  to  force 
the  oil  through.  A strainer  removes  all 
large  particles  before  the  oil  gets  to  the 
pump.  These  outfits  are  often  used  in 
large  power  plants  for  a battery  of  traiis-r 
formers  and  switches,  where  the  circulat- 
ing system  Is  arranged  so  that  any  unit 
may  have  its  oil  cleaned  or  dehydrated  to 
improve  its  dielectric  strength. 

Manufacturers: 

Anderson  Co.,  The  V.  D.,  1935  W.  96th 
St.,  Cleveland,  Ohio. 

Bowser  & Co.,  Inc  , S.  F.,  Creighton.  & 
Bowser  Aves.,  Fort  Wayne,  Ind. 

Burt  Mfg.  Co.,  The,  Akron,  Ohio.  “Amer- 
ican," “Burt,"  “Cross,"  “Warden." 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton.  N.  J. 

Elliott  Co..  Frick  Bldg.,  Pittsburgh,  Pa. 
“Elliott." 

Entorf  Filter  Co.,  Amboy,  111.  (for  gaso- 
line and  other  light  oils) 

Famous  Filter  Co.,  116  Pine  St.,  St. 
Louis,  Mo. 

Flower  Co..  Walter  L..  312-314  S.  8th  St., 
St.  Louis,  Mo.  “Acme." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  method  developed  by 
this  Company  for  freeing  insulating 
oil  from  moisture,  slime  and  sediment 
is  by  forcing  it  under  pressure  through 
several  layers  of  dry  blotting  paner 
in  a specially  designed  filter  press.  The 
outfits  are  provided  with  pump,  motor, 
piping,  drip  pan,  and  auxiliary  devices. 
Also  electric  oven  specially  developed 
for  drying  the  blotting  paper.  Used 
also  for  purification  of  crude  petro- 
leum, insulating  varnish  and  japan, 
benzine  and  viscous  insulating  com- 
pound. (Bulletin  49701.)  See  adv. 
pages  1203-1223. — Adv. 

Hunt  Mfg.  Co.,  Edward  J.,  207  Market 
St.,  Newark,  N.  J. 

Johnson  Co.,  John,  37th  St.  & 2nd  Ave.. 
Brooklyn.  N.  Y.  “Johnson." 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H„  Sarnia, 
Ont.,  Can. 

Nugent  & Co..  Inc.,  William  W..  146  W. 
Superior  St.,  Chicago.  111. 

Rexford  Mfg.  Co.,  Liberty,  Mo. 

Richardson -Phenix  Co.,  124  Reservoir 
Ave.,  Milwaukee.  Wis. 

Seehausen,  Wehrs  & Co..  179  N.  Franklin 
St.,  Chicago,  111.  “S  & W." 

Wavne  Oil  Tank  & Pump  Co.,  Fort 
Wayne.  Ind. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

OIL  FUSES. — See  Fuses,  oil-enclosed. 

OIL-KIPPS. — Trade  name  for  force  feed 
lubricators  made  by  the  Madison-Kipp 
Corp.,  Waubesa  St.,  Madison,  Wis. 
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OIL,  LUBRICATING.— Wherever  relative 
motion  occurs  between  two  solid  bodies, 
especially  In  machinery,  lubrication  is 
needed  to  reduce  the  friction.  The  varying 
degrees  of  load,  pressure,  speed,  tempera- 
ture and  materials  used  as  bearing  sur- 
faces naturally  call  for  a wide  range  of 
lubricating  oils.  When  properly  lubricated 
a film  of  oil  is  maintained  between  the  two 
surfaces.  For  high  speeds  and  light  pres- 
sures, light  oils  are  used;  while  for  slow 
speeds  and  very  heavy  pressures  very 
heavy  oils  or  greases  are  used.  In  general 
It  Is  most  economical  and  best  results  are 
obtained  by  using  the  lightest-bodied  oil 
that  can  possibly  be  employed  satisfac- 
torily for  the  work.  Very  minutely  divided 
graphite,  such  as  deflocculated  graphite,  is 
sometimes  added  to  oils  and  in  this  way 
their  lubricating  qualities  may  be  improved. 

Manufacturers: 

Acheson  Oildag  Co.,  Port  Huron,  Mich. 
•*Oildag.” 

American  Oil  Corp.,  172  S.  Water  St.. 
Jacksoi),  Mich.  “Amollco,”  “Minlar- 
do,"  “Oleosity.” 

Clark  Co.,  The  Fred  G.,  1087  W.  11th  St., 
Cleveland,  Ohio.  “Hyvis,”  “H.  M.  & 
L.  M." 

Cook  & Swan  Co.,  Inc.,  148  Front  St., 
New’  York,  N.  Y.  “Swanoleine.” 

Cook’s  Sons,  Adam,  708-710  Washington 
St.,  New  York,  N.  Y.  “Albany.” 

Crescent  Oil  Co.,  602  W.  Pratt  St..  Balti- 
more, Md.  “Crescent.” 

Crew  Levick  Co.,  Ill  N.  Broad  St.,  Phila- 
delphia, Pa. 

Dearborn  Chemical  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111. 

Emlenton  Refining  Co.,  Emlenton,  Pa. 

Faul  Co.,  William  J.,  ^133  Front  St.,  New 
York.  N.  Y. 

Fiske  Bros.  Refining  Co.,  24  State  St.. 
New  York,  N.  Y.  “Fiske's.” 

Franklin  Oil  Works,  Franklin,  Pa.  “Al- 
year.” 

Fuller  & Co.,  W.  P.,  Mission  & Beale 
Sts.,  San  Francisco,  Cal. 

Harris  Oil  Co.,  A.  W.,  326  S.  Water  St., 
Providence,  R.  I.  “Harris.” 

Henle,  Inc.,  S.,  23  Beaver  St.,  New  York, 
N.  Y. 

Independent  Refining  Co.,  Oil  City,  Pa. 

Indian  Refining  Co.,  244  Madison  Ave., 
New  York,  N.  Y.  “Havoline.” 

Midland  Refining  Co.,  El  Dorado,  Kans. 

Moore  Oil  Refining  Co.,  The,  York  & Mc- 
Lean Sts,,  Cincinnati,  Ohio. 

National  Refining  Co.,  Cleveland,  Ohio. 
“National.” 

New  York  & New  Jersey  Lubricating  Co., 
401  Broadway,  New  York,  N.  Y.  “Non- 
Fluid.” 

New  York  Lubricating  Oil  Co.,  116  Broad 
St.,  New  York,  N.  Y.  “Nylo.” 

Ohio  Grease  Co.,  The,  Loudonville,  Ohio. 
“Triangle.” 

Oil  City  Oil  & Grease  Co.,  Oil  City,  Pa. 

Pennsylvania  Oil  Products  Refining  Co., 
Warren,  Pa. 

Pierce  Oil  Corp.,  26  Broad  St.,  New  York, 
N.  Y.  “Pennant.” 

Pigot,  Sayre  Co.,  The,  17  Battery  PI., 
New  York,  N.  Y.  “Aurora.” 

Pure  Oil  Co.,  1306  S.  1st  St.,  Minneapolis, 
Minn.  “Puritan.” 

Pure  Oil  Co.,  Columbus,  Ohio. 

RELIANCE  OIL  & GREASE  CO.,  THE, 
16  W.  Goodale  St.,  Columbus,  Ohio. 
“Reliance.” 

Robinson  & Son  Co.,  William  C.,  32  South 
St.,  Baltimore,  Md.  “Robinson,”  “Pit- 
troil.” 

Sinclair  Refining  Co.,  Conway  Bldg.,  Chi- 
cago, 111.  “Sinclair.” 

Sloan  & Zook,  101  Main  St.,  Bradford, 
Pa. 

Standard  Oil  Co.  of  California,  200  Bush 
St.,  San  FYancisco,  Cal. 

Standard  Oil  Co.  of  Indiana.  910  S.  Michi- 
gan Ave.,  Chicago,  111.  “Renown,”  “Su- 
perla.” 

Standard  Oil  - Co.  of  Kentucky,  Louis- 
ville. Ky. 

Standard  Oil  Co.  of  New  York,  555  W. 
26th  St..  NeW  Ydrk,  N.  Y. 

Standard  Oil  Co.  of  Ohio,  E.  Ohio  Gas 
Bldg.,  Cleveland,  Ohio. 

Star  Lubricating  Oil  Co.,  8714  Broadway, 
Cleveland.  Ohio. 

Sullivan  Oil  Co.,  413  N.  Wells  St..  Chi- 
cago. 111. 

Sun  Co..  1428  S.  Penn  Sq.,  Philadelphia, 
Pa.  “Sun.” 

Swan  & Finch  Co..  New  York,  N.  Y. 

TEXAS  CO..  THE,  17  Battery  PI.,  New 
York,  N.  Y.  Texaco  lubricants  of  all 
kinds  for  power  plants,  central  stations, 
electric  street  railways,  marine  rail- 
roads, etc.  There  is  “Texaco”  lubri- 
cant for  every  purpose. — Adv. 

Tidewater  Oil  Co..  11  Broadway,  New 
York.  N.  Y. 

Traction  Lubricating  Co.,  69  W.  Wash- 
ington St..  Chicago.  111.  “Traluco.” 

Transcontinental  Oil  Co.,  Benedum  Trees 


'Bldg.,  Pittsburgh,  Pa. 

Universal  Lubricating  Co.,  Schofield 
Bdg.,  Cleveland,  Ohio.  “Tulc.” 

Union  Oil  Co.  of  California.  215  W.  7th 
St.,  Los  Angeles,  Cal. 

Vacuum  Oil  Co..  61  Broadway,  New  York, 
N.  Y.  “Gargoyle.” 

OIL,  MISCELLANEOUS  INSULATING. 

— Oil  is  used  extensively  as  an  insulating 
medium,  aside  from  its  use  in  transform- 
ers, oil  switches,  etc.,  which  is  separately 
described  below’.  It  is  used  to  saturate 
fibrous  materials  for  tapes  and  cable-insu- 
lating fabrics,  for  coating  paper  and  cloths, 
and  in  mixing  insulating  varnishes  and 
paints.  Nearly  all  oils  have  high  resistiv- 
ity, varying  from  1012  to  1015  ohm-cm., 
and  high  dielectric  strengths,  w’hich  vary 
from  4000  to  16,000  volts  per  mm.  The 
presence  of  moisture  or  traces  of  acid  or 
alkali  in  the  oil  reduces  its  dielectric 
strength  considerably  and  at  the  same  time 
corrodes  and  destroys  the  materials  in  con- 
tact with  it.  The  flashpoint,  which  Is  the 
temperature  at  which  the  vapor  resulting 
from  heat  ignites,  should  also  be  high. 
Oil  is  composed  of  hydrocarbons  and  has 
the  general  formula  Cn  H2n  or  Cn  H-n  4-  2. 

Manufacturers: 

Caiman  & Co.,  Emil,  100  William  St., 
New  York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 

Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J.  “Halo- 
wax.” 

Crew  Levick  Co.,  Ill  N.  Broad  St.,  Phila- 
delphia, Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  Company  has  found 
that  the  best  operating  results  can  be 
obtained  by  using  specially  adapted 
oils  in  its  various  classes  of  apparatus. 
It  is  prepared  to  furnish  guaranteed 
insulating  oils  having  characteristics 
best  adapted  for  service  with  each  type 
of  its  apparatus.  Further  information 
may  be  obtained  from  any  G-E  sales 
office.  See  page  1223. — Adv. 

Robinson  & Son  Co.,  William  C..  32  South 
St.,  Baltimore,  Md.  “Robinson,”  “Pit- 
troil.” 

Standard  Asphalt  & Refining  Co.,  Bar- 
tlesville, Okla. 

Standard  Oil  Co.  of  Indiana,  910  S.  Michi- 
gan Ave.,  Chicago,  111. 

Sterling  Varnish  Co..  The.  5?5-8  Fulton 
Bldg.,  Pittsburgh.  Pa.  “Sterling.” 

Sun  Co..  1428  S.  Penn  Sq.,  Philadelphia, 
Pa.  “Sun.” 

Texas  Co.,  The.  17  Battery  PI.,  New 
York,  N.  Y.,  and  Houston,  Tex.  “Tex- 
aco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

OIL  RESERVOIRS  AND  TANKS.— 
Sheet-metal  containers  provided  for  stor- 
ing the  supply  of  lubricating,  insulating  or 
fuel  oil.  In  their  application  to  the  elec- 
trical industry,  these  tanks  are  not  made 
in  the  very  large  sizes,  such  as  are  found 
in  oil  fields.  Steel  drums  in  capacities  up 
to  110  gals.,  and  steel  barrels  containing 
about  55  gals,  are  very  frequently  used 
both  for  shipping  and  storage  in  the  plant. 
Steel  reservoirs  are  sometimes  used,  espe- 
cially where  a large  plant  has  a circulat- 
ing system  supplying  several  machines  and 
including  a filtering  or  purifying  outfit. 
Lubricating  oil  is  generally  kept  in  steel 
tanks  with  a small  pump  arranged  for 
drawing  out  the  supply  as  needed.  Fuel 
oil  tanks  are  often  of  large  capacity  and 
therefore  special;  they  are  frequently 
placed  underground  in  the  yard  of  the 
plant. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St., 
New  York,  N.  Y.  (See  display  adv. 
page  1257.) 

Bauer  Machine  Co.,  The.  113  W.  18th  St., 
Kansas  City,  Mo.  “Bauer,  K.  C.” 

Biggs  Boiler  Works  Co.,  Akron.  Ohio. 

Bowser  & Co.,  Inc.,  S.  F..  Creighton  & 
Bowser  Aves.,  Fort  Wayne,  Ind. 

Codd  Co.,  E.  J.,  700-708  S.  Caroline  St., 
Baltimore.  Md. 

Dow’ningtown  Iron  Works,  Inc.,  Downing- 
town,  Pa. 

Hamler  Boiler  & Tank  Co.,  39th  & Hals- 
ted  Sts.,  Chicago.  111. 

International  Engineering  Works,  Inc., 
Waverly  St.,  Framingham.  Mass. 

Leader  Iron  Works,  Decatur,  111. 
“Leader.” 

Oil  Well  Supply  Co..  213-215  Water  St.. 
Pittsburgh,  Pa.  “Oilwell.” 

Petroleum  Iron  Works  Co.,  The,  Draw'er 
539,  Sharon.  Pa. 

Pittsburgh-Des  Moines  Steel  Co.,  404 
Ross  St.,  Pittsburgh.  Pa. 

St.  Louis  Pump  & Equipment  Co.,  722 
Chestnut  St..  St.  Louis.  Mo. 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
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Wayne.  Ind.  / 

OIL  SWITCH. — A switch  w'hose  circuit 
opening  and  closing  contacts  are.  immersed 
in  oil.  See  Switches,  oil.  If  an  oil  switch 
is  provided  with  automatic  means  for 
breaking  the  circuit  under  one  or  more  ab- 
normal conditions  and  is  designated  to 
function  as  an  automatic  protective  device, 
it  is  called  an  oil  circuit  breaker.  See  Cir- 
cuit breakers,  oil. 

OIL  TEMPERATURE, — The  temperature 
of  the  oil  surrounding  any  piece  of  elec- 
trical apparatus  should  not  exceed  90°  C. 
in  any  part,  as  registered  by  thermometer. 

OIL  TESTING  CUPS  AND  DEVICES.— 
The  insulating  value  of  oil,  upon  which 
most  oil  insulated  apparatus  depends  for 
its  principal  insulation,  can  be  ascertained 
reliably  only  by  measuring  its  dielectric 
strength  by  direct  voltage  test.  In  this 
test  samples  of  the  insulating  oil  are 
poured  into  special  oil-testing  cups,  fre- 
quently called  gaps,  containing  special  elec- 
trodes across  which  high  potential  energy 
is  applied  from  a high  voltage  transformer 
until  the  oil  breaks  dowrn  and  a discharge 
occurs. 

Oil  testing  cups  or  spark  gaps  are  us- 
ually made  of  insulating  material  or  com- 
position. Through  opposite  sides  of  the 
cups  are  passed  the  electrodes.  The  elec- 
trodes vary  in  gaps  of  different  manufac- 
ture. The  most  common  cup  which  is  be- 
ing generally  adopted  has  electrodes  con- 
sisting of  flat  discs  1 inch  in  diameter  and 
spaced  0.1  inch  apart.  Some  cups  are  made 
with  micrometer  adjustments  for  setting 
the  gaps  between  the  electrodes  while  oth- 
ers to  be  accurately  adjusted  require  a 
special  feeler  gauge.  After  adjustment  the 
electrodes  are  locked  in  position. 

The  sample  of  oil  to  be  tested  is  then 
poured  Into  the  cup,  covering  the  electrodes 
by  about  1 inch.  After  all  bubbles  have 
disappeared  the  voltage  is  gradually  in- 
creased until  breakdown  occurs.  Usually 
five  or  more  readings  are  taken  on  gap  fill- 
ings of  the  same  specimen  of  oil  and  an 
average  dielectric  value  determined.  It  is 
very  essential  to  keep  the  Insulating  oil 
used  up  to  its  proper  dielectric  value  so  in 
addition  to  carefully  checking  up  the  oil 
at  the  time  the  oil  insulated  apparatus  Is 
installed  It  is  customary  to  take  samples 
from  the  apparatus  and  make  routine  tests 
at  frequent  intervals,  particularly  in  the 
case  of  high  voltage  transformers,  to  de- 
termine whether  moisture  or  foreign  ma- 
terial has  lowered  the  oil’s  dielectric 
strength  sufficiently  to  warrant  filtering  or 
dehydrating  or  complete  replacement. 

Potential  is  supplied  to  the  oil  testing 
cups  usually  from  a special  transformer 
and  control  apparatus  which  permits  ap- 
plying the  high-tension  voltage  by  succes- 
sively Increasing  steps.  In  one  compact 
set  that  is  made  portable  for  field  testing 
the  oil  cup  is  mounted  on  the  high-voltage 
terminals  of  the  step-up  transformer.  Con- 
trol is  secured  for  this  set  from  an  auto- 
transformer with  taps  and  controlled  from 
a separate  small  panel. 

Other  large  sets  are  also  made  which  are 
suitable  for  laboratory  work  and  Insula- 
ti  >n  testing  in  addition  to  oil  testing. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Complete  line  of  oil  test- 
ing equipment  Including  oil  testing 
spark  gaps  for  use  with  existing  test- 
ing transformers;  the  G-E  Portable  for 
oil  testing  in  the  field  and  the  30,000- 
volt  oil  and  insulation  testing  set.  The 
G-E  Portable  Oil  Tester  is  a small 
compact  portable  set  of  three  prin- 
cipal pieces  of  apparatus;  the  main 
25,000-volt  testing  transformer,  auto 
transformer  control  box.  and  the  oil 
spark  gap.  (Bulletin  69901.)  The  30,- 
000- Volt  Oil  and  Insulation  Testing  Set 
includes  the  main  high  potential  trans- 
former. induction  regulator  control, 
circuit  breaker,  and  trucks,  all  mount- 
ed as  a unit.  Voltmeter  is  supplied 
for  use  with  the  voltmeter  coil  of  the 
main  transformer  as  an  extra.  Equip- 
ment suitable  for  oil  testing,  insula- 
tion testing  and  laboratory  w’ork.  (Bul- 
letin 69707- A.)  Both  of  the  above 
equipments  can  be  furnished  for  either 
110  or  220  volts  and  25  or  60  cycles. 
See  adv.  pages  1203-1223. — Adv. 

Westinghouse  Electric  & Mfg.  Co.,  East 
Pittsburgh,  Pa.  (See  display  adv. 
pages  1396-1402.) 

OIL  TRANSFORMER.— A transformer  In 
which  the  coils  are  immersed  in  oil  as  dis- 
tinguished from  the  air-cooled  or  air-blast 
tvpe.  See  Transformer. 

OIL,  TRANSFORMER  AND  SWITCH.— 
The  ideal  oil  used  as  a cooling  and  insu- 
lating fluid  for  transformers  should  be  a 
good  insulator,  have  good  thermal  conduc- 
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tivity,  high  specific  heat,  high  coefficient 
of  expansion,  lowf  viscosity  and  must  be 
capable  of  withstanding  high  operating 
temperatures  without  carbonizing;  it  must 
also  be  free  from  acids  or  any  other  in- 
gredients that  will  attack  fibrous  materi- 
als, iron,  copper  or  varnish.  The  oil  gen- 
erally used  is  a pure  mineral  oil  obtained 
from  crude  petroleum  by  fractional  distil- 
lation. It  has  a dielectric  strength  of  from 
40,000  to  50,000  volts  when  tested  between 
discs  0.5  Inch  in  diameter  set- 0.2  In.  apart. 
It  is  important  that  the  oil  contain  little 
or  no  moisture,  as  its  presence  reduces 
the  dielectric  strength  very  rapidly.  The 
viscosity  of  the  oil  is  a very  important 
property,  as  the  more  sluggish  the  oil  the 
slower  will  be  its  circulation  and  conse- 
quently the  transfer  of  heat  will  be  corre- 
spondingly slow.  While  the  flashpoint 
should  be  high,  it  is  not  such  an  impor- 
tant factor  in  transformer  oil,  because  the 
maximum  temperatures  existing  in  trans- 
formers very  rarely  cause  the  vapor  to 
ignite. 

Switch  oil  is  usually  similar  in  many  re- 
spects to  transformer  oil,  being  a pure 
mineral  oil  free  from  moisture,  acids,  al- 
kalies, etc.  It  is  used  as  the  insulating 
medium  for  oil  switches,  oil  circuit  break- 
ers, autostarters,  etc.,  where  heat  is  gen- 
erated by  flashes  caused  by  the  make  and 
break  of  contacts.  For  this  service  the 
viscosity  of  the  oil  is  not  so  important, 
but  the  high  flash  and  firepoints  are.  These 
can  be  obtained  by  using  a heavier  oil. 
When  used  on  outdoor  equipment  a special 
oil  having  a very  low  congealing  point  is 
used.  This  generally  lowers  the  flashpoint 
also.  The  flashpoint  should  be  from  180° 
to  200°  C.  (Also  see  Oil,  miscellaneous,  in- 
sulating.) 

Manufacturers: 

American  Oil  Corp.,  172  S.  Water  St., 
Jackson,  Mich.  “American,”  “Amoil- 
co,”  “Amoco.” 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Crescent  Oil  Co.,  602  W.  Pratt  St.,  Balti- 
more, Md.  “Crescent.” 

Crew  Levick  Co.,  Ill  N.  Broad  St.,  Phila- 
delphia, Pa. 

Emery  Mfg.  Co.,  Bradford,  Pa.  “Emery.” 

Emlenton  Refining  Co..  Emlenton,  Pa. 

Fiske  Bros.  Refining  Co.,  24  State  St., 
New  York,  N.  Y.  “Fiske’s.” 

Franklin  Oil  Works,  Franklin,  Pa.  “Al- 
year.” 

Harris  Oil  Co..  A.  W.,  326  S.  Water  St., 
Providence,  R.  I.  “Harris.” 

Henle,  Inc.,  S.,  23  Beaver  St.,  New  York, 
N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que.. 
Can. 

National  Refining  Co.,  Cleveland,  Ohio. 
“En-ar-co.” 

Pennsylvania  Oil  Products  Refining  Co., 
Warren,  Pa. 

Pierce  Oil  Corp.,  25  Broad  St.,  New 
York,  N.  Y.  “Pennant.” 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  & Preble  Aves.,  Pittsburgh, 
Pa.  "Pittsburgh.” 

Pure  Oil  Co.,  Columbus,  Ohio. 

Robinson  & Son  Co..  William  C.,  32  South 
St.,  Baltimore,  Md.  “Robinson,”  “Pit- 
troil.” 

Sinclair  Refining  Co..  Conway  Bldg.,  Chi- 
cago. 111.  “Sinclair.” 

Standard  Oil  Co.  of  California,  200  Rush 
St.,  San  Francisco,  Cal. 

Standard  Oil  Co.  of  Indiana.  910  S.  Mich- 
igan Ave.,  Chicago,  111.  “Superla.” 

Star  Lubricating  Oil  Co.,  8714  Broadway, 
Cleveland,  Ohio. 

Sun  Co.,  1428  S.  Penn  Sq.,  Philadelphia, 
Pa.  “Sun.” 

Swan  & Finch  Co.,  522  5th  Ave.,  New 
York.  N.  Y.  “Atlas.” 

TEXAS  CO..  THE.  17  Battery  PI..  New 
York,  N.  Y.  Texaco  oils  for  trans- 
formers and  switches  are  made  by  this 
company,  also  lubricants  for  all  pur- 
poses.— Adv. 

Transcontinental  Oil  Co.,  Benedum  Trees 
Bldg.,  Pittsburgh,  Pa. 

Vacuum  Oil  Co.,  61  Broadway.  New  York, 
N.  Y.  “Gargovle.” 

WESTING  ITOTTSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  “Lectro- 
seal.”  (See  display  adv.  pages  1395- 
1402.) 

OIL  WELL  SUPPLY  CO.— Pittsburgh, 
Pa.  Manufacturer  of  gas  engines,  valves, 
air  and  gas  meters,  die  stocks,  babbitt 
metal,  oil  pumps  and  other  equipment  for 
oil  and  gas  wells  Business  established 
1862.  Main  office,  213-215  Water  St..  Pitts- 
burgh, Pa.  Branch  offices.  New  York,  N. 
Y. ; San  Francisco.  Cal.:  Los  Angeles.  Cal. 
Factories.  Pittsburgh.  Pa.:  Oil  City,  Pa.: 
Oswego,  N.  Y. : Parkersburg.  W.  Va. : Los 
Angeles,  Cal.;  Poplar  Bluff,  Mo. 


OILDAQ. — Trade  name  for  lubricating  oil 
manufactured  by  the  Acheson  Graphite 
Co.,  Port  Huron,  Mich.  . 

OILED  FABRICS.— See  Fabrics,  oiled 
insulating. 

OILED  PAPER. — See  Paper,  oiled  and 
paraffined. 

OILERS.  ENGINEERS',  DYNAMO  AND 
MOTOR  TENDERS’. — Oilers  (sometimes 
called  oil  cans)  for  use  in  engine  rooms 
and  for  filling  motor  and  dynamo  oil  wells 
and  cups  are  generally  made  in  sets  vary- 
ing in  capacity  and  length  of  spout.  They 
are  usually  made  of  brass,  occasionally  of 
tin,  and  in  some  cases  are  nickel-plated. 
The  spouts  vary  in  length  from  about  6 to 
24  ins.  so  that  rather  inaccessible  places 
may  be  reached.  A valve  operated  by  the 
thumb  controls  the  flow  of  oil.  Several 
shapes  and  sizes  of  oilers  having  the  spouts 
either  at  the  top  or  extending  from  the 
side  at  various  angles  are  made  and  vary 
in  capacity  from  about  % pint  to  2 quarts. 

Manufacturers: 

Ansonia  Novelty  Co.,  The,  285  Main  St., 
Ansonia,  Conn.  “Richard.” 

Detroit  Lubricator  Co.,  Trumbull,  Lin- 
coln, Marquette  and  Viaduct,  Detroit, 
Mich.  “Detroit.” 

Deverall  Perfection  Mfg.  Co.,  Caton  Ave. 
& E.  8th  St..  Brooklyn.  N.  Y. 

Eagle  Mfg.  Co.,  Wellsburg,  W.  Va. 
“Eagle.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Malleable  Iron  Fittings  Co.,  Branford, 
Conn. 

Piper  Co..  Ltd.,  The  Hiram  L.,  75  St. 
Remi  St.,  Montreal.  Que.,  Can. 

Porter  Co.,  The,  241  Water  St.,  New 
York,  N.  Y. 

Richardson-Phenix  Co..  124  Reservoir 
Ave  . Milwaukee.  Wls. 

Waterburv  Mfg.  Co.,  Waterbury,  Conn. 
“Acme.” 

OILING  DEVICES,  MISCELLANEOUS. 

— In  addition  to  the  oil  and  grease  cups 
and  continuous  oiling  systems  described 
elsewhere,  many  motors,  generators,  and 
other  electrical  machines  depend  for  lubri- 
cation on  other  forms  of  oiling  devices. 
The  oil  rings,  which  are  so  common  on 
motors  of  medium  size,  are  flat  rings,  one 
or  two  to  a bearing,  which  dip  into  an  oil 
well  forming  part  of  the  lower  bearing 
housing,  and  raise  an  ample  supply  of  oil 
to  the  journal  over  which  thev  looselv 
hang  and  with  which  thev  revolve.  On 
smaller  motors,  such  as  fractional-horse- 
power motors,  a small  cylindrical  oil  well, 
containing  a felt  wick  which  is  pressed 
against  the  journal  by  a spiral  spring,  is 
screwed  Into  the  lower  side  of  the  bearing. 
These  give  very  satisfactorv  service  ahd 
require  but  little  attention.  On  manv  types 
of  electrical  machinery  gears  are  used 
which  run  completely  surrounded  bv  oil  or 
crease.  The  gear  casings  on  such  machines 
form  an  essential  part  of  the  lubricating 
svstem.  In  some  cases  the  centrifugal  ac- 
tion of  the  gears  is  used  to  obtain  a con- 
tinuous flow  of  oil  through  a short  local 
svstem.  An  important  adjunct  to  many  of 
these  oiling  devices  is  an  oil  gage;  for 
these  see  Gages,  oil,  motor  and  generator. 

Manufacturers: 

American  Galco,  Inc.,  Grand  Central  Pal- 
ace, New  York.  N.  Y. 

Elliott  Co.,  The,  Frick  Bldg.,  Pittsburgh, 
Pa. 

Hale  Electric  & Engineering  Co.,  1114 
Guardian  Bldg.,  Cleveland,  Ohio. 
“Hale.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago.  111. 

Lunkenheimer  Co.,  The.  Cincinnati,  Ohio. 

Madison-Kipp  Corp.,  Waubesa  St.,  Madi- 
son, Wis. 

Michigan  Lubricator  Co..  3643  Beaubien 
St..  Detroit,  Mich.  “Cyclone.”  “Ru- 
ral,” “Brownie,”  “Sprite,”  “Duke,” 
“Meteor.” 

Nugent  & Co..  Inc.,  William  W.,  146  W. 
Superior  St..  Chicago.  III. 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo.  N.  Y.  “Buffalo.” 

Tucker.  W.  F.  & C.  F..  191  Franklin  Ave., 
Hartford,  Conn. 

Wilkinson  Co.,  William  H..  West  Med- 
way, Mass. 

OILING  SYSTEMS.  CIRCULATING  OR 
CONTINUOUS. — Svstems  in  which  oil  is 
constantly  supplied  to  the  bearings  in  a 
large  quantity  and  under  pressure  are  em- 
ployed in  the  lubrication  of  nearly  all  large 
machines  in  a power  plant:  they  are  also 
used  in  many  maufacturing  processes  in- 
volving much  machinerv.  Oil  cups  or  oil 
rings  are  generally  used  to  lubricate  only 
small  engines,  turbines,  motors,  etc.  In 
the  continuous  oiling  svstems  the  pressure 
is  obtained  either  by  gravity  action  or  by 
means  of  a pump.  All  such  systems  Include 


a filter  or  purifier;  the  waste  oil  and  drip- 
pings from  the  engines  or  turbines  are 
piped  to  the  filter  which  may  be  located  on 
the  floor  below.  The  purified  oil  Is  then 
pumped  into  a storage  tank  or  reservoir, 
which  in  the  case  of  gravity  feed,  is  lo- 
cated above  the  machines.  Steam  turbines 
in  large  sizes  always  require  a system  that 
gives  a copious  supply  at  15  to  25  lbs.  pres- 
sure. The  speed  of  rotation  causes  a 
dragging  of  oil  under  the  journal,  so  that 
the  journal  never  rides  on  the  metal  bear- 
ing. Thrust  bearings  in  vertical  turbines 
and  water-wheel  generators  also  require  a 
large  continuous  supply  of  oil  under  pres- 
sure. 

Manufacturers: 

Bowser  & Co.,  Inc.,  S.  F.,  Creighton  & 
Bowser  Aves.,  Fort  Wayne,  Ind. 

Burt  Mfg.  Co.,  The,  Akron,  Ohio.  “Burt.” 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Nugent  & Co.,  Inc.,  William  W.,  146  W. 
Superior  St.,  Chicago,  111. 

Richardson-Phenix  Co.,  124  Reservoir 
Ave.,  Milwaukee,  Wis. 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
Wayne,  Ind. 

OILTITE. — Trade  name  for  sheet  pack- 
ing manufactured  by  the  Jenkins  Bros., 
133  N.  7th  St.,  Philadelphia,  Pa. 

O.  K. — Trade  name  for  die  stocks, 
threading  dies  and  screw  plates  manufac- 
tured by  the  Greenfield  Tap  & Die  Corp., 
Sanderson  St.,  Greenfield,  Mass.,  and  tne 
Greenfield  Tap  & Die  Corp.  of  Canada, 
Ltd.,  Front  & York  PI.,  Galt,  Ont.,  Can. 

O.  K. — Trade  name  for  motors  manufac- 
tured by  the  Marathon  Electric  Mfg.  Co., 
Wausau,  Wis. 

O-K. — Trade  name  for  boiler  compounds 
manufactured  by  Charles  Nuhring  & Bro., 
1212  Walnut  St.,  Cincinnati,  Ohio. 

O.  K. — Trade  name  for  electric  hoisting 
machinery  manufactured  by  the  O.  IC. 
Clutch  & Machinery  Co.,  Columbia,  Pa. 

O.  K. — Trade  name  for  weatherproof  wire 
and  cable  manufactured  by  the  Phillips 
Wire  Co.,  Pawtucket,  R.  I. 

O.  K. — Trade  name  for  bolt  and  rivet 
cutters  manufactured  by  H.  K.  Porter,  6 
Ashland  St.,  Everett,  Mass. 

O.  K. — Trade  name  for  guy  anchors  man- 
ufactured by  the  St.  Louis  Malleable  Cast- 
ing Co.,  St.  Louis,  Mo. 

O.  K.  BENCH.— %Trade  name  for  electric 
washing  machine  manufactured  by  the  H. 
F.  Brammer  Mfg.  Co.,  Davenport,  Iowa. 

O.  K.  CLUTCH  & MACHINERY  CO 

Columbia,  Pa.  Manufacturer  of  electric 
hoisting  machinery.  Business  established 
1907.  H.  Druschel,  sole  owner.  Sales  rep- 
resentatives, Chris.  D.  Schramm  & Sons. 
Philadelphia,  Pa.;  Knickerbocker  Co..  Jack- 
son,  Mich.:  Fairbanks  Co.,  New  York,  N. 
Y.;  Fairbanks,  Morse  & Co..  New  York, 
N.  Y.;  George  W.  Ziegler  Machinery  Co.. 
Pittsburgh,  Pa.;  Brandeis  Machine  & Sup- 
ply Co.,  Louisville,  Ky. 

O.  K.  ELECTRIC. — Trade  name  for  elec- 
tric washing  machine  manufactured  by  the 
H.  F.  Brammer  Mfg.  Co.,  Davenport,  Iowa. 

OK-I-CUP. — Trade  name  for  Industrial 
goggles  manufactured  by  Strauss  & Bue- 
geleisen,  16  Hanover  PI.,  Brooklyn.  N.  Y. 

O.  K.  METAL  BOX  CO.— 198  Greenwich 
St.,  New  York,  N.  Y.  Manufacturer  of 
steel  cutout  and  panel  switch  boxes.  Busi- 
ness established  1909.  Sole  owner,  H. 
Kraushar. 

OKLAHOMA  UTILITIES  ASSOCIATION. 

— President,  J.  W.  Shartel,  vice-pres.  and 
gen.  mgr.,  Oklahoma  Railway  Co.,  Okla- 
homa City,  Okla.;  secretary.  H.  A.  Lane, 
1107  First  National  Bank  Bldg.,  Oklahoma 
City,  Okla. 

OKO. — Trade  name  for  leather  belting 
manufactured  by  the  F.  Raniville  Co.,  241- 
247  Pearl  St.,  Grand  Rapids,  Mich. 

OKOLOOM.  — Trade  name  for  cotton 
braid  covered  wdres  and  cables  manufac- 
tured by  the  Okonite  Co.,  Canal  SL,  Pas- 
saic, N.  J. 

OKONITE  CO.,  THE.— Passaic,  N.  J. 
Manufacturer  of  insulated  wires  and  ca- 
bles. Business  established  1884.  President, 
H.  Durant  Cheever;  vice-president.  George 
M.  Brooks;  secretary,  W.  H.  Hodgins; 
treasurer,  F.  Cazenove  Jones;  general  man- 
ager, Lewis  G.  Martin;  sales  manager,  J. 
Delmar  Underhill.  Sales  representatives, 
Central  Electric  Co.,  Chicago,  111.;  Petting- 
ell- Andrews  Co.,  Boston.  Mass.;  F.  D.  Law- 
rence Electric  Co.,  Cincinnati,  Ohio;  Nov- 
elty Electric  Co.,  Philadelphia,  Pa. 

OLAF. — Trade  name  for  magnetic  con- 
tactors and  relays  manufactured  by  the 
Takamine  Commercial  Corp.,  120  Broadway, 
New  York,  N.  Y. 
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OLD  DOMINION. — Trade  name  for  sheet 
packing  and  gaskets  manufactured  by  the 
Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St..  New  York.  N.  Y. 

OLD  ENGLISH  SLATE  QUARRIES.— 
Boston,  Mass.  Manufacturers  of  all  col- 
ors of  slate.  Business  established  190$. 
President  and  general  manager,  Henry  H. 
Mathews;  secretary,  Paul  L.  Stueber; 
treasurer,  Fred  B.  Richards.  Main  office, 

10  Milk  St.,  Boston,  Mass.  Factories, 
Fair  Haven  and  Pultney,  Vt.  Branch  of- 
fice and  warehouse,  Glenns  Falls,  N.  Y. 
District  offices.  101  Park  Ave.,  New  York, 
N.  Y.;  Fair  Haven.  Vt. 

OLD  FILE  CUTLERY  CO.— Havana,  111. 
Manufacturer  of  electricians’  knives.  Busi- 
ness established  1906.  Partnership,  E.  A. 
Smith  and  L.  F.  Coppel. 

OLD  GENUINE. — Trade  name  for  brass 
and  bronze  castings  manufactured  by  the 
Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

OLD  HICK. — Trade  name  for  rope  paper 
manufactured  by  C.  B.  Jewitt  & Bros.,  16- 
24  Ferry  St.,  New  York,  N.  Y. 

OLD  HICKORY. — Trade  name  for  fibre 
sheets,  rods,  tubes,  washers  and  special- 
ties manufactured  by  the  National  Fibre 
& Insulation  Co..  Yorklyn,  Del. 

OLEOSITY. — Trade  name  for  lubricating 

011  manufactured  by  the  American  Oil 
Corp.,  172  S.  Water  St.,  Jackson,  Mich. 

OLIVE  HILL  REFRACTORIES  CO., 
THE. — Ashland,  Ky.  Manufacturer  of  re- 
fractories for  furnace  linings,  etc.  Presi- 
dent, John  F.  Hagar. 

OLIVER  ELECTRIC  & MFG.  CO.— St. 
Louis,  Mo.  Manufacturer  of  lighting  fix- 
tures, electrical  wiring  devices  and  boxes. 
President  and  general  manager,  G.  W.  Oli- 
ver; vice-president,  E.  R.  Hoyt;  secretary 
aind  sales  manager,  J.  A.  Amos;  treasurer, 
T.  B.  Oliver.  Main  office  and  factory,  4221 
Forest  Park  Blvd.,  St.  Louis,  Mo.  Branch 
office,  540  McCormick  Bldg.,  Chicago,  111. 

OLIVER  INSTRUMENT  CO.— Adrian, 
Mich.  Manufacturer  of  motor-driven  saw- 
ing, filing  and  lapping  machines. 

OLIVER  IRON  A STEEL  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  pole-line  hard- 
ware. Main  office  and  factory,  10th  & 
Muriel  Sts.,  Pittsburgh.  Pa.  Branch  offices. 
50  Church  St.,  New  York,  N.  Y.;  Monad- 
nock  Bldg.,  San  Francisco.  Cal.' 

OLIVER  MFG.  CO — 326  S.  Desplalnes 
St.,  Chicago,  111.  Manufacturer  of  automo- 
bile jacks.  Business  established  1891.  Pres- 
ident and  general  manager,  W.  H.  Oliver; 
secretary,  W.  P.  Robbins;  treasurer,  R.  J. 
Mackinnon. 

OLIVER  MFG.  CO.,  THE  W.  W.— 1483 
Niagara  St.,  Buffalo,  N.  Y.  Manufacturer 
of  electric  buffers.  Business  established 
1880.  President,  Frank  G.  Oliver;  secre- 
tary, Walter  T.  Oliver. 

OLIVER-SIMPSON. — Trade  name  for  au- 
tomobile jacks  manufactured  by  the  Oliver 
Mfg.  Co.,  326  S.  Desplaines  St.,  Chicago,  111. 

OLIVETTE. — Trade  name  for  stage  light- 
ing lamp  manufactured  by  the  Universal 
Electric  Stage  Lighting  Co.,  240  W.  50th 
St.,  New  York.  N.  Y. 

OLNEY  A WARRIN,  INC.— 297-301  La- 
fayette St.,  New  York,  N.  Y.  Manufac- 
turer of  power  transmission  appliances. 
President.  Ernest  Warrin;  vice-presidents, 
Robert  Zepp,  Herman  P.  Lowe;  secretary 
and  treasurer.  Charles  M.  Dubbs. 

OLSEN  TESTING  MACHINE  CO.,  TINI- 
US.— 500  N.  12th  St..  Philadelphia,  Pa.  Man- 
ufacturer of  armature  balancing  and  test- 
ing machines.  President,  Tinius  Olsen; 
vice-president  and  treasurer,  Thorsten  Y. 
Olsen. 

OLSON-BOETTGER  ELECTRIC  MFG. 

CO.— 413  N.  Franklin  St..  St.  Paul,  Minn. 
Manufacturer  of  electric  dumbwaiters,  mo- 
tors and  air  compressors.  Business  estab- 
lished 1906.  President  and  treasurer,  H.  S. 
Olson;  vice-president,  J.  Schudel;  secre- 
tary. J.  Otto  Nelson. 

ONE-FLUID  THEORY. — A theory  of  the 
nature  of  electricity  proposed  by  Benjamin 
Franklin  in  which  it  was  held  that  elec- 
tricity war  a single  fluid  uniformly  per- 
vading all  substances  but  capable  of  being 
drawn  to  or  from  a substance  as  by  rub- 
bing. The  substance  having  more  than  the 
uniform  amount  was  said  to  be  positively 
charged,  and  that  having  less,  to  be  nega- 
tively charged.  The  modern  electronic  the- 
ory. while  not  an  outgrowth  of  the  one- 
fluid  theory,  resembles  it  through  its  hy- 
pothesis of  electrons  as  being  the  onlv  kind 
of  electric  charges.  See  Electron  theory. 

ONE-4-ALL. — Trade  name  for  heater 
plugs  manufactured  by  the  M.  Propp  Co.. 
108  Bowery,  New'  York,  N.  Y. 

ONE- HAND- Y. — Trade  name  for  elec- 
tric drills  and  grinders  manufactured  by 


the  Knight  Engineering  & Sales  Co.,  447 
E.  3rd  St.,  Los  Angeles,  Cal. 

ONE  MINUTE. — Trade  name  for  electric 
washing  machine  manufactured  by  the  One 
Minute  Mfg.  Co.,  Newton,  Iowa. 

ONE  MINUTE  MFG.  CO.— Newton,  Iowa. 
Manufacturer  of  electric  washing  ma- 
chines. President,  W.  C.  Bfergman;  vice- 
president,  F.  H.  Bergman;  secretary  and 
treasurer,  A.  H.  Bergman;  sales  manager, 
J.  T.  Gibson. 

ONEIDA. — Trade  name  for  arc  lamp 
chains  manufactured  by  the  American 
Chain  Co.,  Bridgeport,  Conn. 

ONEIDA.  — Trade  name  for  electric 
trucks  manufactured  by  the  Oneida  Motor 
Truck  Co.,  Green  Bay,  Wls. 

ONEIDA  MOTOR  TRUCK  SO.— Green 
Bay,  Wis.  Manufacturer  of  electric  trucks 
Business  established  1917.  President  and 
general  manager,  Lafayette  Markle;  sec- 
retary, Samuel  H.  Cady;  treasurer,  Mitchell 
Joannes;  sales  manager,  H.  J.  Butler. 

ONTARIO  ASSOCIATION  OF  ELEC- 
TRICAL  CONTRACTORS  AND  DEALERS. 
— Chairman,  K.  A.  McIntyre;  secretary,  J. 
A.  McKay,  Room  206,  110  Church  St.,  To- 
ronto, Ont. 

ONWARD. — Trade  name  for  electric  air 
humidifiers  manufactured  by  the  Onward 
Mfg.  Co.,  Menasha.  Wis. 

ONWARD  MFG.  CO.— Menasha.  Wis. 
Manufacturer  of  electric  air  humidifiers. 
President,  O.  C.  Little;  vice-president,  L. 
H.  Julius;  secretary  and  treasurer,  F.  O. 
Heckrodt. 

OPAL  AND  OPALESCENT  GLASS. — 

Opal  glass  is  glass  in  which  very  fine  white 
particles  are  mixed  so  that  the  glass  is 
white  in  appearance,  and  all  light  trans- 
mitted through  the  glass  is  thoroughly  dif- 
fused so  that  when  used  as  a globe  or  re- 
flector for  illuminating  glassware,  the 
source  of  light  cannot  be  seen  through  the 
glass.  but  a fairly  even  illumination  ap- 
pears all  over  the  surface  of  the  glass. 
Opalescent  glass  is  that  in  which  the  fine 
diffusing  particles  are  insufficient  in  num- 
ber to  prevent  the  glass  from  being  partly 
transparent,  so  that  objects  or  light 
sources  can  be  partly  seen  through  the 
glass. 

OPAL  SIGN  WORKS,  INC.— 254  10th 
Ave.,  New  York.  N.  Y.  Manufacturer  of 
electric  signs.  .Business  established  1883. 
President,  Davis  Gumanow;  vice-president, 
secretary  and  treasurer,  Herbert  Gumanow. 

OPALITE  SIGN  CO.— 407  N.  Wells  St.. 
Chicago,  III.  Manufacturer  of  glass  sign 
letters. 

OPALUX. — Trade  name  for  reflectors  for 
lighting  purposes  made  bv  the  Opalux  Co., 
200  Fifth  Ave.,  New  York,  N.  Y. 

OPALUX  CO..  THE.— 200  Fifth  Ave., 
New  York.  N.  Y.  Manufacturer  of  reflec- 
tors for  lighting  purposes.  President.  M. 
W.  Gleason,  secretary  and  treasurer.  C.  H. 
Tiebout.  Jr.  Factory,  Brooklyn.  N.  Y. 

OPAQUE. — Not  transparent  nor  translu- 
cent to  ordinary  light.  Many  substances 
that  are  opaque  to  such  light  allow  ultra- 
violet light  or  X-rays  to  pass  through  them. 
Most  lighting  reflectors  are  opaque,  but 
those  for  semi-indirect  lighting  are  trans- 
lucent. 

OPEN  ARC  LAMP. — An  arc  lamp  in 
which  the  arc  is  not  enclosed  to  exclude 
oxygen,  as  is  done  in  the  enclosed  arc. 
The  open  arc  lamp  has  now  been  almost 
entirelv  abandoned  for  ordinary  lighting  on 
account  of  its  rapid  consumption  of  car- 
bons. but  is  8 1 1 1 1 used  for  projection  and 
photographic  purposes.  See  Lamps,  arc, 
carbon,  enclosed  and  open. 

OPEN  CIRCUIT.— Anv  electric  circuit, 
which  either  intentionally  or  accidentally, 
is  onen  at  some  point.  A term  commonly 
applied  to  an  accidental  open  spot  in  the 
circuit,  as,  an  “open  circuit”  in  an  arma- 
ture: often  contracted  to  “open.” 

OPEN-CIRCUIT  ARMATURE.— r-One  in 
which  each  armature  coil  is  attached  to 
two  commutator  bars,  one  at  either  end. 
and  these  bars  are  not  connected  to  any 
other  coll. 

OPEN-CIRCUIT  BATTERY.  — One  or 

more  primary  cells  of  a type  especially 
suited  to  intermittent  service,  such  as  for 
door  bell,  flashlight  or  telephone  work. 
Such  a battery  quickly  becomes  polarized 
under  continuous  load  but  regains  Its 
working  effectiveness  during  rest  periods. 
Also  see  Polarization. 

OPEN-HEARTH  PROCESS.— A method 
o'  making  steel  in  which  pig  iron  with 
either  scrap  wrought  iron  or  scrap  steel 
and  iron  scale  is  used  in  a furnace  of  the 
regenerative  reverberatory  type  with  an 
open  hearth.  Also  called  the  Siemens- 
Martin  process. 


OPEN  MACHINE.— See  under  Motor, 
electric. 

OPEN  WORK. — That  type  of  exposed 
electrical  wiring  in  a building  or  under 
roof  in  which  the  wirfes  are  supported  on 
exposed  insulators,  knobs  or  cleats  and 
not  enclosed  in  conduit. 

OPENERS,  DOOR. — See  Door  openers 
and  closers,  garage;  Door  openers  and  clos- 
ers, miscellaneous;  Door  openers,  house, 
electromagnetic;  Door  operating  devices, 
electric  car. 

OPENING  MACHINES,  LETTER.— See 
Letter  openjpg  machines,  motor-driven. 

OPERATING-ROOM  LIGHTING  FIX- 
TURES.— See  Fixtures,  lighting,  operating 
room  and  other  hospital. 

OPERATING  ROOM,  TELEBHONE  OF- 
FICE. — The  room  in  which  a manual 
switchboard  is  located  and  in  which  the 
operators  make  the  connections  from  call- 
ing to  called  parties. 

OPERATION  INDICATORS. — See  Indi- 
cators, operation. 

OPERATOR,  TELEPHONE.— A person, 
nearly  always  a woman,  who  makes  con- 
nections on  a manual  switchboard.  Oper- 
ators in  a large  office  are  divided  into 
groups  depending  upon  the  type  of  boards 
they  work  on  or  the  service  they  render. 
The  following  are  the  principal  classes  of 
operators. 

“A”  Operator  or  Subscriber’s  Operator. 
The  operator  who  answers  subscribers  di- 
rectly. So  called  because  she  operates  the 
“A”  board. 

“B”  Operator  or  Switching  Operator.  The 
operator  who  handles  trunk  calls,  usually 
receiving  them  from  an  “A”  operator,  and 
connecting  them  to  the  called  telephone. 
So  called  because  she  operates  a “B”  board. 

Chief  Operator.  A person,  usually  a 
woman,  who  has  charge  of  all  the  operat- 
ors In  an  operating  room,  sometimes  of  all 
in  an  office. 

Local  Operator.  An  operator  who  makes 
connections  on  a local  switchboard,  serv- 
ing the  people  of  one  locality. 

Recording  Toll  Operator.  A clerk  who 
makes  out  the  toll  ticket,  recording  the 
subscriber’s  desires,  etc.  She  passes  the 
toll  ticket  to  the  line  operator.  It  is  the 
recording  operator  whom  the  subscriber 
gets  when  he  calls  for  “toll”  or  “long  dis- 
tance.” 

Relief  Operator.  An  operator  who  fills 
the  places  of  regular  operators  who  are  off 
duty  for  a short  time.  • 

Toll  Operator.  An  operator  who  makes 
connections  on  a toll  switchboard,  connect- 
ing people  of  different  cities,  for  which 
service  toll  fees  are  charged. 

Toll- Line  Operator.  The  operator  who 
handles  toll  lines.  She  secures  the  con- 
nection to  the  distant  point  and  connects 
the  calling  subscriber.  It  is  she  who  is 
calling  when  the  subscriber  hears  that  he 
is  wanted  by  “long  distance." 

OPERATORS  SET.— This  is  the  tele- 
phone apparatus  of  an  operator  for  talking 
with  subscribers  and  others.  It  has  a 
transmitter,  receiver,  coil,  etc.,  and  is  con- 
nected in  the  circuit  by  a plug  and  jack  so 
that  it  may  be  carried  from  position  to  po- 
sition. 

OPERATORS  PIANO  CO.— 16  S.  Peoria 
St.,  Chicago,  111.  Manufacturer  of  electric- 
ally operated  pianos  and  organs.  Presi- 
dent, L.  M.  Severson. 

OPHTHALMOMETERS  AND  OPH- 
THALMOSCOPES, ELECTRICALLY  IL- 
LUMINATED.— An  ophthalmometer  Is  an 
instrument  used  for  measuring  the  size  of 
a reflected  image  on  the  convex  surface 
of  the  cornea  and  lens  of  the  eye  by  which 
their  curvature  may  be  measured.  The 
image  is  thrown  from  a small  illuminated 
stencil  mounted  on  the  side  of  the  instru- 
ment. The  stencil  is  backed  by  an  opal 
glass  plate  behind  which  is  mounted  the 
small  Incandescent  lamp  used  as  the  light 
source. 

An  ophthalmoscope  is  an  instrument  for 
viewing  the  interior  of  the  eye,  particu- 
larly the  retina.  It  consists  usually  of  a 
small  circular  plate  having  a hole  In  the 
center  through  which  ophthalmologist  (eye 
specialist)  examines  the  eye  with  or  with- 
out the  aid  of  lenses.  Light  from  a minia- 
ture electric  lamp  mounted  in  the  instru- 
ment directly  above  the  plate  is  thrown 
into  the  eye,  reflected  there  and  returns 
the  opening  to  the  eye  of  the  observer. 

Manufacturers: 

Eastern  Brass  Works,  221-23  Thirteenth 

A vo  Manrarlr  V T 

McElliott  & Dahl,  26*  W.  Lake  St..  Chi- 
cago, 111. 

Mevrowitz,  Inc.,  E.  B.,  520  5th  Ave.,  New 
York,  N.  Y. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 
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Reid  Instrument  Co.,  Inc..  J.  E.,  408  N. 
12th  St..  Philadelphia,  Pa. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia.  Pa. 

OPLEX. — Trade  name  for  electric  sign 
manufactured  by  the  Flexlume  Sign  Co., 
74  Kail  St.,  Buffalo,  N.  Y. 

OPTICAL  TEST  CHARTS,  ELECTRIC- 
ALLY ILLUMINATED.— These  charts  are 
used  in  the  standard  vision  tests.  The 
electrically  illuminated  types  usually  have 
the  chart  laid  out  on  a pane  of  opal  glass 
or  ground  glass  to  give  uniform  illumina- 
tion over  the  pane  by  using  a light  source 
placed  behind  it.  The  lamp  aad  pane  are 
usually  made  up  in  the  form  of  a cabinet, 
which  may  be  litted  with  a roller  curtain 
to  screen  the  chart  from  view  when  not 
in  use.  In  some  cases  the  chart  is  in  the 
form  of  a cifrtain  with  several  interchange- 
able sets  of  test  lines  so  as  to  make  it 
difficult  to  commit  the  test  letters  to  mem- 
ory. 

Manufacturers: 

Hepburn  Telephone  Mfg.  Co.,  The,  325 
S.  Dearborn  St.,  Chicago,  111. 

Queen-Gray  Co..  64-70  Johnson  St..  Ger- 
mantown. Philadelphia,  Pa. 

W'ihiams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

OPTIMUS. — Trade  name  for  electroplat- 
ing apparatus  and  supplies  manufactured 
by  A.  P.  Munning  & Co.,  Church  SL,  Mat- 
awan,  N.  J. 

ORANGEBURG. — Trade  name  for  under- 
ground fiber  conduit  manufactured  by  the 
Fibre  Conduit  Co.,  Orangeburg,  N.  Y. 

ORCHESTRA  LIGHTING  FIXTURES.— 
See  Fixtures,  lighting,  orchestra. 

ORCHESTRIONS.  ELECTRICALLY  OP- 
ERATED.— These  instruments,  designed  to 
imitate  an  orchestra,  usually  include  a pi- 
ano. base  and  snare  drums,  cymbals,  flute 
and  sometimes  bells  or  xylophone  and 
string  instruments.  Various  mechanisms 
actuate  the  devices  playing  the  instru- 
ments, either  by  mechanisms  controlled  by 
electromagnets  or  by  air  or  a combination 
of  both.  The  devices  are  started  and 
stopped  by  control  of  the  motor  which 
drives  the  air  pump  and  actuates  the  me- 
chanically operated  devices.  They  are  used 
in  restaurants,  ice-cream  parlors,  dance 
halls,  etc. 

Manufacturers: 

Deagan,  Inc.,  J.  C.,  1770  Berteau  Ave., 
Chicago,  111. 

National  Electric  Piano  Co.,  St.  Johns- 
ville,  N.  Y. 

North  Tonawanda  Musical  Instrument 
Works,  North  Tonawanda.  N.  Y. 

Regina  Co.,  The,  47  W.  34th  St.,  New 
York,  N.  Y.  “Regina.” 

Wurlitzer  Mfg.  Co.,  The  Rudolph,  North 
Tonawanda,  N.  Y.  “Wurlitzer.” 

ORE  AND  COAL  BRIDGE8,  LOADERS 
AND  UN  LOADERS. — At  coal  and  ore 
docks,  it  is  desirable  to  handle  the  mate- 
rial at  the  maximum  possible  speed  and 
with  minimum  labor,  which  is  best  ob- 
tained by  electrically  driven  equipment. 
Special  loaders  ajid  unloaders  may  be  used 
for  this  or  they  may  be  combined  with 
some  form  of  bridge.  They  have  been 
much  used  at  large  ore  and  coal  docks, 
especially  on  the  Great  Lakes.  There  are 
two  general  types  of  bridges,  the  “man- 
trolley”  and  the  “rope-trolley.”  The  man- 
trolley  type  has  all  the  hoisting  and  con- 
veying motors  together  with  a cab  con- 
taining the  control  equipment  and  operator 
mounted  on  a carriage  which  runs  the 
length  of  the  bridge.  In  the  rope-trolley 
type  the  motors  are  in  a stationary  motor 
house  and  power  is  transmitted  to  the 
hoisting  drum  and  carriage  by  means  of 
cables;  in  this  case  the  operator  is  located 
In  a stationary  cab  at  the  end  of  the 
bridge.  The  bridge  Itself  in  both  types 
runs  over  parallel  tracks  which  extend 
along  the  length  of  the  yard  or  dock  like  a 
gantry  crane.  The  bridge  may  be  used  for 
unloading  the  coal  or  ore  or  it  may  be  used 
in  connection  with  other  types  of  unloaders 
for  distributing  it  over  the  storage  yard. 

In  dock-type  coal  unloaders  the  coal  is 
picked  up  by  buckets  dropped  into  the  ship 
hold  and  carried  to  the  point  where  it  is 
desired  to  drop  it,  onto  a storage  pile  or 
into  cars.  A number  of  motors  are  used 
in  this  equipment,  as  high  as  12  in  the 
larger  installations,  for  operating  the  vari- 
ous hoists,  drums,  bridge  movement,  etc. 
For  ore  unloaders  the  more  common  con- 
struction Is  to  use  the  stiff-leg  principle, 
which  consists  of  a vertical  hoisting  leg 
raised,  lowered  and  drawn  In  and  out  by  a 
pantograph  or  parallel-motion  structure 
supported  on  the  bridge.  A bucket  on  the 
leg  bottom  is  rotatable  and  it  as  well  as 
the  entire  machine  is  under  the  complete 
control  of  the  operator  who  rides  in  a cab 
on  the  leg  so  that  he  can  see  every  part 


of  the  operation.  The  bucket  picks  up  its 
load  from  the  ship  hold  and  deposits  it  in 
a lorry  traveling  under  the  bridge  from 
which  it  is  dumped  into  cars  or  onto  the 
storage  pile. 

For  loading  coal  and  ore  vessels  some 
types  of  loaders  pick  up  an  entire  car  and 
dump  it  directly  into  the  hold.  Others  use 
buckets,  especially  when  the  coal  or  ore 
are  picked  up  from  storage  piles.  In  many 
of  these  various  types  of  equipments  a 
weighing  scale  is  included  as  part  of  the 
equipment.  Many  of  these  sets  are  motor- 
operated,  as  this  permits  remote  control, 
eliminates  danger  of  freezing  in  cold 
weather  and  makes  a very  economical  ar- 
rangement. They  save  a great  deal  of  la- 
bor and  load  and  unload  a vessel  so  rap- 
idly that  it  is  tied  up  at  the  dock  for  a 
minimum  time.  Some  of  the  unloaders 
have  exceeded  a capacity  of  500  tons  of 
ore  per  hour. 

Manufacturers: 

Myers- Whaley  Co.,  Knoxville,  Tenn. 

Wellman-Seaver-Morgan  Co.,  The,  7000 
Central  Ave.,  Cleveland,  Ohio.  “W- 
S-M” 

ORE  SEPARATORS. — See  Separators 

electrostatic;  Separators,  magnetic  or  Iron. 

OREGON  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 
— State  Chairman,  R.  C.  Kenney,  389  Burn- 
side St.,  Portland.  Ore.:  secretary,  F.  R. 
Whittlesey,  212  Henry  Bldg.,  Portland,  Ore. 

OREGON  LOCAL  TELEPHONE  ASSO- 
CIATION.—President  Charles  E.  Wells. 
Hillsboro,  Ore.;  secretary- treasurer,  E.  E. 
Goff,  Newberg,  Ore. 

ORGAN  ACTIONS.  BLOWERS  AND 
GOVERNORS. — See  Actions,  pipe  organ, 
electric;  Blowers,  organ,  electric;  Govern- 
ors, electric  organ. 

ORGANIC  CHEMISTRY.— That  branch 
of  chemistry,  which  deals  with  the  numer- 
ous compounds  known  as  hydrocarbons 
and  their  derivatives. 

ORGOBLO. — Trade  name  for  electric  or- 
gan blowers  manufactured  by  the  Spencer 
Turbine  Co.,  Hartford,  Conn. 

ORIGINAL  VELVET  GRIN DER.— Trade 
name  for  electric  grinder  manufactured  by 
the  F.  W.  Cochrane  Mfg.  Co.,  6829  S.  Ver- 
mont Ave.,  Los  Angeles,  Cal. 

ORI  PHONE. — Trade  name  for  hearing 
device  for  the  deaf  manufactured  bv  the 
Harper  Oriphone  Co.,  936  Old  South  Bldg., 
Boston,  Mass. 

ORLEANS. — Trade  name  for  lamp  color- 
ing compound  manufactured  by  C.  E. 
Franche  & Co.,  440  Orleans  St.,  Chicago, 
111. 

ORME. — Trade  name  for  safety  valves 
manufactured  by  the  Scott  Valve  Mfg.  Co., 
Detroit,  Mich. 

ORMSBY  CO.,  LTD.,  THE  A.  B.— 48 

Abell  St.,  Toronto,  Ont.,  Can.  Manufac- 
turer of  transformer  cases  and  tanks.  Busi- 
ness established  1912.  President,  C.  Dolph; 
vice-president,  A.  C.  Cameron;  general 
manager,  J.  A.  Findlay. 

ORNAMENTAL  OUTDOOR  LIGHTING 
EQUIPMENT. — See  Brackets,  outdoor  or- 
namental lighting:  Lighting  units,  orna- 
mental street;  Newels,  ornamental  light- 
ing; Pedestals,  ornamental  lighting;  Ppsts, 
ornamental  and  plain  street  lamp,  con- 
crete; Posts,  ornamental  and  plain  street 
lamp,  iron  and  steel. 

ORNAMENTAL  WOOD  TURNING  CO.— 

3217  W.  Harrison  St.,  Chicago,  111.  Manu- 
facturer of  floor  and  table  lamps.  Part- 
nership, William  Garren  and  Mr.  Borsk. 

ORO. — Trade  name  for  automobile  acces- 
sories manufactured  by  the  Au-to  Com- 
presssor  Co.,  233  Mulberry  St.,  Wilmington, 
Ohio. 

ORPENITE. — Trade  name  for  flexible 
Interior  conduit  manufactured  by  the  Na- 
tional Conduit  Co.,  Ltd.,  Dufferin  & Queen 
Sts..  Toronto,  Ont.,  Can. 

ORR  •&  SEMBOWER,  INC.— Reading 
Pa.  Manufacturer  of  flre-tube  boilers, 
steam-engines  and  electric  hoists.  Busi- 
ness established  1885.  President  and  gen- 
eral manager,  W.  Harry  Orr:  secretary,  G. 
K.  Sembower;  treasurer  and  sales  manager, 
Harrv  Stitele.  Main  office  and  factov. 
Reading.  Pa.  Branch  office  and  warehouse. 
°0S  N.  Clinton  St.,  Chicago,  111.  District 
offlf'es.  50  Church  St..  New  York.  N.  Y.: 
1^07  Commonwealth  Bldg.,  Philadelphia. 
Pa. 

ORTON  A STEINBRENNER  CO.— 608 
S.  Dearborn  St.,  Chicago,  111.  Manufac- 
turer of  coal  and  ash  handling  equipment, 
cranes,  hoists,  etc.  Business  established 
1906.  President,  H.  G.  Steinbrenner;  vice- 
president,  E.  B.  Ayres;  secretary  and  treas- 
urer, P.  A.  Orton.  Sales  representatives, 
R.  J.  Thomas,  Leader  News  Bldg.,  Cleve- 
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land.  Ohio;  Bousack  Machinery  Co.,  1601 
Boatman’s  Bank  Bldg.,  St.  Louis,  Mo.; 
Buckmaster-Luck-Maloochee,  Inc.,  New 
Orleans,  La.;  Canadian  Fairbanks  Morse 
Co.,  Vancouver,  B.  C.,  Can.;  P.  Kranefeld, 
1707  Franklin  St.,  Denver,  Colo.;  S.  R.  Van- 
derbeck,  20  S.  15th  St.,  Philadelphia.  Pa.; 
Wonham,  Bates  & Goode,  Inc.,  17  Battery 
PI.,  New  York,  N.  Y.;  Wonham,  Bates  & 
Goode,  Inc.,  141  Milk  St.,  Boston  Mass., 
and  145  St.  James  St.,  Montreal,  Que.,  Can.; 
Utah  Machinery  Co.,  Salt  Lake  City,  Utah; 
E.  E.  Brosius,  Pittsburgh,  Pa. 

ORUM,  S.  R.  M.— North  Philadelphia,  Pa. 
Manufacturer  of  battery  repair  shop  equip- 
ment. 

O.  S.  DEPENDABLE. — Trade  name  for 
locomotive  cranes  manufactured  by  the 
Orton  & Steinbrenner  Co.,  608  S.  Dearborn 
St.,  Chicago,  111. 

OSANN  CO.,  FREDERICK. — New  York. 
N.  Y.  Manufacturer  of  sewing  machine 
power  tables  and  motors.  Business  estab- 
lished 1906.  President,  treasurer  and  gen- 
eral manager,  Frederick  Osann;  vice-pres- 
ident, Robert  L.  Lyons;  secretary,  Edward 
W.  Osann;  sales  manager,  Charles  W.  Bub- 
litz.  Main  office,  245  7th  Ave.,  New  York, 
N.  Y.  Branch  office  and  warehouse,  394 
Atlantic  Ave.,  Boston,  Mass.  Factories, 
Boston,  Mass.;  Brooklyn,  N.  Y. 

OSCILLATE. — To  vibrate  or  swing  back 
and  forth.  In  electrical  work  the  current 
in  a circuit  may  oscillate  under  certain 
conditions,  the  frequency  and  amplitude  of 
the  oscillations  depending  on  the  condi- 
tions prevailing  in  the  circuit.  The  ampli- 
tude usually  diminishes  but  under  special 
conditions  it  may  rise  to  the  point  of 
breakdown  of  the  insulation. 

OSCILLATING  CURRENT.— A periodic 
alternating  current  whose  frequency  is  de- 
termined by  the  constants  of  the  circuit  In 
which  it  flows. 

OSCILLATING  FANS.  — Electric  fans 
that  periodically  change  the  direction  of 
their  breeze;  their  oscillating  mechanism 
is  actuated  by  the  fan  motor,  usually 
through  gearing.  They  are  contrasted  with 
the  nonoscillating  type  which  blow  their 
breeze  in  one  direction  steadily.  See  Fans, 
desk  and  bracket;  Fans,  car;  Fans,  column. 

OSCILLATOR. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
American  Gas  Machine  Co.,  Albert  Lea, 
Minn. 

OSCILLATOR,  SHAFT.— A device  to 
cause  a periodic  axial  motion  in  the  shaft 
of  a synchronous  converter  to  prevent  com- 
mutator scoring.  These  oscillators  are  me- 
chanical or  magnetic.  A common  type  of 
mechanical  oscillator  depends  upon  a steel 
ball  traveling  around  a circular  race 
against  the  end  of  the  shaft.  The  race  be- 
ing higher  at  one  side  than  the  other,  the 
shaft  is  alternately  pushed  aw'ay  and  per- 
mitted to  return.  In  the  magnetic  type  an 
electromagnet  is  periodically  energized, 
pulling  the  shaft  toward  itself  and  then  al- 
lowing it  to  recede. 

OSCILLATORS.  RADIO.— An  oscillator 
is  any  device  for  producing  an  “oscilla- 
tory*’ current  or  any  current  of  very  high 
frequency.  If  the  current  decreases  in  am- 
plitude continuously  it  Is  called  a damped 
oscillatory  current,  while  if  the  amplitude 
is  constant  it  is  called  a sustained  oscilla- 
tory current.  There  are  several  methods  of 
producing  both  of  these  oscillations.  If  a 
charged  condenser  Is  suddenly  discharged 
in  ar  circuit  containing  Inductance  and  re- 
sistance in  series  with  the  condenser  a 
damped  oscillation  is  produced.  Such  a 
device  suitably  proportioned  forms  a radio 
oscillator.  If  a current  is  produced  in  a 
similar  circuit  by  induction,  and  the  induc- 
ing e.m.f.  Is  suddenly  cut  off,  an  oscilla- 
tory current  is  produced.  This  gives  an- 
other type  of  oscillator. 

Oscillators  for  the  production  of  sus- 
tained oscillations  both  for  the  purposes  of 
measurement  and  in  the  transmission  of 
messages  are  very  important.  The  princi- 
pal types  are  the  electron  tube,  the  arc 
and  the  high-frequency  alternator.  For 
the  use  of  the  electron  tube  as  such,  see 
Electron  tubes.  Also  see  Generators,  high- 
frequency,  radio.  The  arc  is  also  used  as 
an  oscillator.  If  an  ordinary  d-c.  carbon 
arc  in  air  is  shunted  by  d circuit  contain- 
ing capacitance  and  inductance  In  series 
oscillations  may  be  obtained  in  the  shunt 
circuit.  This  is  called  a singing  arc.  If 
copper  is  used  in  place  of  the  positive  car- 
bon electrode  and  the  arc  is  surrounded 
by  a hydrocarbon  gas  and  a magnetic  field 
used  to  blow  out  the  arc,  sustained  oscil- 
lations suitable  for  use  in  testing  or  com- 
municating circuits  are  produced.  This  is 
known  as  the  Poulsen  arc. 

Manufacturers: 

Chicago  Radio  Laboratory,  Ravenswood 
& Schreiber  Aves.,  Chicago,  111. 
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Clapp- East  ham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Cramer  & Swain,  2916  N.  16th  St.,  Oma- 
ha, Nebr. 

DeForest,  Lee,  Inc.,  461  3rd  St.,  San 
Francisco,  Cal. 

Federal  Telegraph  Co.,  312  Hobart  Bldg., 
San  Frandisco,  Cal. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Gray  & Danielson  Mfg.  Co.,  679  Howard 
St.,  San  Francisco,  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 
**RVA.” 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wls. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.  “Vree- 
land." 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Radio  Service  & Mfg.  Co.,  464  Merrick 
Rd.,  Lynbrook,  L.  I„  N.  Y.  “Radio 
Service.'* 

Radioland  Co.,  209  Alsop  St.,  Jamaica, 
N.  Y. 

Simon.  Emil  J.,  217  Broadway,  New  York, 
N.  Y. 

OSCILLION. — Trade  name  for  thermionic 
tubes  manufactured  by  Lee  DeForest,  Inc., 
451  3rd  St.,  San  Francisco,  Cal. 

OSCILLOGRAPHS.— The  practical  oscil- 
lographs in  common  usage  are  special 
forms  of  galvanometer  whose  movable  ele- 
ments have  such  small  moments  of  in- 
ertia and  periods  that  the  deflection  is  at 
each  instant  proportional  to  the  intensity 
of  the  actuating  current.  Their  chief  use 
is  the  determination  of  the  wave  form  of 
alternating  currents.  They  may  be  of  the 
movable-coil,  movable- needle,  string  or 
electrostatic  types.  In  the  United  States 
the  most  common  form  consists  of  a strong 
electromagnet  between  the  poles  of  which 
is  stretched  a bifllar  suspension  upon 
which  is  mounted  a minute  mirror.  As 
the  alternating  current,  whose  wave  form 
Is  to  be  determined,  flows  up  one  side  of 
the  suspension  and  down  the  other,  one 
side  advances  while  the  other  recedes, 
causing  the  mirror  to  oscillate.  Since  the 
natural  frequency  of  the  vibrator  is  many 
times  that  of  the  current,  any  variation  in 
the  deflecting  force  is  Instantaneously  fol- 
lowed by  a corresponding  change  in  the 
deflection.  The  indicator  is  a beam  of  light 
from  an  arc  lamp,  or  other  strong  source 
of  light,  reflected  from  the  mirror.  The 
reflected  beam  is  projected  upon  a screen 
by  a synchronously  rotating  mirror  and 
thus  the  path  of  the  beam  is  extended  into 
a curve  at  right  angles  to  the  plane  of 
vibration.  This  curve  is  a representation 
of  the  fluctuations  of  the  current. 

For  permanent  records,  the  screen  is  re- 
placed by  transparent  paper  or  tracing 
cloth  and  the  path  is  traced  with  a pen- 
cil, or  the  rotating  mirror  is  dispensed  with 
and  the  beam  is  reflected  upon  a sensitized 

fdate  or  film  and  photographed.  The  film 
s moved  at  right  angles  to  the  beam  at  a 
speed  which  is  adjusted  to  suit  conditions. 
The  highest  practical  frequency  of  oscil- 
lation for  a bifllar  oscillograph  is  about 
10,000  complete  oscillations  per  second.  For 
Investigations  requiring  engineering  accu- 
racy a much  lower  frequency,  about  6000. 
is  satisfactory.  For  demonstration  pur- 
poses a still  lower  frequency  is  desirable. 

Oscillographs  are  essential  instruments 
for  investigating  wave  forms  and  phase  re- 
lations of  alternating  currents  and  electro- 
motive forces,  as  well  as  many  transient 
electric  phenomena.  Prof.  D.  C.  Miller 
has  used  the  oscillograph  principle  in  In- 
vestigating the  forms  of  sound  waves. 
Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Crane,  Harold  G.,  322  Front  St.,  Adrian, 
Mich.  “Crane.** 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  Company’s  oscillo- 
graph is  a compact  form  of  the  vibrat- 
ing loop  type,  combining  photographic 
and  tracing  features  in  one  apparatus. 
Among  the  scientific  requirements  that 
have  been  met  in  this  Instrument  are: 
short  free  periodic  time  compared  to 
the  periodicity  of  wave  forms  recorded; 
critical  damping,  that  is,  the  free  mo- 
tion just  ceases  to  be  oscillatory; 
negligible  self-induction  and  sufficient 
sensibility.  From  an  engineering  stand- 
point, the  working  parts  of  the  instru- 
ment are  accessible.  They  are  al§o 
of  sufficient  size  to  be  renewed  and 


repaired  by  persons  ordinarily  skilled 
in  the  handling  of  testing  instruments. 
(Bulletin  46111.)  See  adv,  pages  1203- 
1223.— Adv. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.  pages  1266-1269.) 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St..  New  York,  N.  Y. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

OSCILLOGRAPHS,  SPECIAL.  — Several 
special  types  of  oscillograph  have  been  de- 
veloped, but  are  not  extensively  used.  The 
electrostatic  type  is  essentially  an  electro- 
meter with  a*  low  free  period  of  vibration 
and  critical  damping.  This  type  of  oscillo- 
graph is  best  suited  to  high-voltage  work. 
It  consumes  no  energy  and  only  an  ex- 
ceedingly small  current  for  operation. 

The  Braun  tube  oscillograph  is  a vacuum 
tube  especially  designed  for  determining 
wave  form.  The  principle  used  in  this 
form  of  oscillograph  is  the  deflection  of 
cathode  rays  by  magnetic  forces.  The 
tube  consists  of  a comparatively  long  stem 
of  1 to  2 Ins.  in  diameter,  terminating  in 
an  enlarged  cylindrical  bulb.  In  the  end 
of  the  stem  is  sealed  an  aluminum  cathode, 
the  anode  being  sealed  into  the  side  of 
the  stem  not  less  than  15  cm.  distant.  Just 
below  the  bulb,  within  the  stem  is  a 
grounded  brass  target  coated  with  zinc 
sulphide  or  calcium  tungstate.  When  a 
contant  voltage,  from  10,000  to  20,000  volts, 
is  connected  to  the  anode  and  cathode, 
a discharge  takes  place  giving  rise  to 
cathode  rays  which  are  projected  straight 
up  the  tube.  All  of  these  are  stopped  by 
the  brass  target  except  a small  pencil  which 
passes  through  the  small  hole.  This  pencil 
falls  upon  the  glass  screen,  producing  a 
bluish  fluorescent  spot.  Two  coils  are 
placed  on  opposite  sides  of  the  tube  above 
the  target  and  through  these  is  passed  the 
current  whose  wave  form  is  to  be  deter- 
mined. The  magnetic  force  of  the  current 
deflects  the  pencil  of  the  cathode  rays 
through  an  angle  that  is  strictly  propor- 
tional to  the  current  intensity.  By  means 
of  a rotating  mirror  the  path  of  the  de- 
flected pencil  may  be  expanded,  reproducing 
the  fluctuations  of  the  current  As  the 
cathode  rays  are  without  inertia,  the  de- 
flected pencil  follows  waves  of  highest  fre- 
quency without  error.  It  is  a useful  instru- 
ment for  investigating  periodic  waves  of 
high  frequency. « The  chief  limitations  of 
the  Instrument  are  the  inability  to  photo- 
graph the  path  of  the  pencil  by  a single 
traverse  over  sensitized  plate  and  the  width 
of  the  path  as  compared  with  the  ampli- 
tude of  the  curve. 

OSGOOD  TOOL  CO..  J.  L.— 45  Pearl  St., 
Buffalo.  N.  Y.  Manufacturer  of  tool  han- 
dles, etc.  J.  L.  Osgood,  proprietor. 

OSHKOSH.  — Trade  name  for  line  con- 
struction tools  manufactured  by  the  Osh- 
kosh Mfg.  Co.,  Oshkosh,  Wis. 

OSHKOSH  MFG.  CO.— Oshkosh.  Wls. 
Manufacturer  of  electrical  construction 
tools.  Business  established  1857.  President 
and  treasurer,  E.  C.  Leach:  secretary.  F. 
W.  Huelster.  Main  office  and  factory.  Osh- 
kosh, Wls.  Branch  office,  Philadelphia,  Pa. 

OSMOTIC  PRESSURE.  — The  pressure 
which  a solution  of  a salt  exerts  against 
a membrane  if  a pure  solvent  is  placed 
on  the  other  side  of  the  membrane  or  semi- 
permeable  partition.  It  appears  as  If  the 
water  or  other  solvent  traverses  the  par- 
tition, being  dragged  in  by  the  afflnitv 
of  the  salt  in  solution  to  combine  with 
more  solvent,  while  the  salt  cannot  pass 
the  other  way.  Another  view  is  to  regard 
it  as  the  equivalent  gas  pressure  of  the 
dissolved  salt,  whose  molecules  bombard 
one  side  of  the  partition  and  thus  exert 
pressure  on  it  which  is  not  balanced  bv 
the  pure  solvent  on  the  other  side.  It 
plays  an  Important  part  in  the  passage  of 
salts  through  membranes  in  the  animal 
body;  also  a large  part  In  the  ionization 
theory  which  was  primarily  conceived  in 
order  to  explain  anomalies  observed  in  os- 
motic pressure  experiments. 

OSTER  MFG.  CO.,  THE.  — Cleveland, 
Ohio.  Manufacturer  of  die  stocks  and  pipe 
threading  machines. 

OSTERHOUT  ELECTRIC  CO.— Philadel- 
phia, Pa.  Manufacturer  of  nonrenewable 
plug  fuses.  Business  established  1917.  F. 
C.  Osterhout,  sole  owner.  Main  offle,  1013 
Race  St.,  Philadelphia,  Pa.  Branch  office 
and  warehouse,  199  Fulton  St.,  New  York, 
N Y. 

OSTRANDER  & CO..  W.  R.— New  York. 
N.  Y.  Manufacturer  of  fire  alarm  systems, 
bells,  buzzers,  annunciators,  sockets,  re- 
flectors. speaking  tube  fittings,  push  but- 
tons and  other  specialties.  Established 
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1852.  President,  C.  P.  Lashelle;  vice-presi- 
dent, W.  H.  Vogel.  Main  office,  371  Broad- 
way, New  York,  N.  Y.  Factory,  Brooklyn, 
N.  Y.  Branch  offices,  Seattle,  Wash.;  San 
Francisco,  Cal.;  Detroit,  Mich.;  St.  Louis, 
Mo.;  Philadelphia,  Pa.;  22  Lamox  PI.,  Chi- 
cago, 111. 

OSTRANDER. SEYMOUR  CO.— 7 S.  Dear- 
born St.,  Chicago,  111.  Manufacturer  of 
electrotyping  and  engraving  machines  and 
equipment.  President,  J.  G.  Ostrander; 
vice-presidents,  F.  A.  Ostrander  and  E.  C. 
Williams;  secretary,  J.  W.  Ostrander;  treas- 
urer, C.  W.  Ostrander. 

OTIS  ELEVATOR  CO.  — 11th  Ave.  and 
26th  St.,  New  York,  N.  Y.  Manufacturers 
of  electric  passenger  and  freight  elevators. 
Branch  offices  in  all  principal  cities. 

OTTAWA  CAR  MFG.  CO.,  LTD.— Otta- 
wa, Ont.,  Can.  Manufacturer  of  crossarms, 
wood  molding  electric  street  sweepers,  and 
car  accessories.  President,  T.  Ah  earn; 
vice-president,  Warren  Y.  Soper;  general 
manager,  W.  H.  McIntyre;  secretary  and 
treasurer,  G.  L.  Snelling. 

OTTER  MFG.  CO.— 243-245  W.  17th  St.. 
New  York,  N.  Y.  Manufacturer  of  ignition 
parts  and  brushes  for  motors  and  gen- 
erators. 

OTTER-WATERPROOF.  — Trade  name 
for  leather  belting  manufactured  by  the 
W.  D.  Allen  Mfg.  Co.,  666  W.  Lake  St., 
Chicago,  111. 

OTTO  ENGINE  MFG.  CO.— Philadelphia, 
Pa.  Manufacturer  of  internal  combustion 
engines  and  suction  gas  producers.  Busi- 
ness established  1876.  President,  Daniel  B. 
Frazier;  treasurer,  S.  B.  Dobbs.  Main  of- 
fice and  factory,  33rd  and  Walnut  Sts., 
Philadelphia,  Pa.  Branch  oflice  and  ware- 
house, 16-17  S.  Clinton  St.,  Chicago,  111. 
Sales  representatives,  Akerlund  & Semmes, 
Inc.,  17  Battery  PL,  New  York,  N.  Y.; 
F.  E.  Whitney  Co.,  65  Sudbury  St.,  Boston, 
Mass. 

OTTO  OZONIZER.— One  of  the  leading 
forms  of  apparatus  for  the  conversion  of 
oxygen  into  ozone. 

OTTOMAN.  — Trade  name  for  grinding 
wheels  manufactured  by  H.  A.  Stiles  & Co., 
97  Oliver  St.,  Boston,  Mass. 

OUTDOOR  TRANSFORMER.  — One  de- 
signed for  outdoor  service,  as  on  a pole  or 
In  an  outdoor  substation,  especially  the 
latter. 

OUTHENIN-CHALANDRE  CELL.  — An 
electrolytic  cell  for  the  production  of  alkali 
and  chlorine  using  Acheson  graphite  anodes, 
iron  cathodes  and  unglazed  porcelain  dia- 
phragms. 

OUTLET. — In  electrical  construction  work, 
any  opening  provided  on  the  walls,  ceilings 
or  floors  of  a building  or  elsewhere  in  its 
wiring  system  where  lighting  fixtures,  re- 
ceptacles, switches  or  other  electrical  de- 
vices may  be  connected  to  the  circuit.  Some 
form  of  conduit  box  or  plate  is  generally 
used  at  each  outlet  if  the  wiring  is  enclosed. 
The  term  “outlet**  is  also  used  by  some 
central-station  companies  to  designate  any 
sockets,  receptacles  or  wiring  terminals  to 
which  lamps,  motors,  heaters  or  other  ap- 
pliances may  be  connected. 

OUTLET-BOX  COVERS.  — See  Covers, 
conduit  outlet  box. 

OUTLET  BOXES.— See  Boxes,  conduit, 
outlet;  Boxes,  conduit,  for  concrete  con- 
struction; Boxes,  marine,  outlet  and  junc- 
tion; Boxes,  outlet  or  switch,  for  armored 
cable;  Boxes,  outlet  or  switch,  for  flexible 
tublne;  Boxes,  outlet,  switch  or  junction, 
for  exposed  conduit. 

OUTLET  BUSHINGS. — See  Bushings, 
conduit  end  outlet. 

OUTLET  HOODS.— See  Hoods,  outlet. 

OUTLET  PLATES.  — See  Plates,  celling 
and  wall  outlet;  Plates,  floor  outlet. 

OUTLETS,  FLOOR.  — Floor  outlets  are 
small  fittings  placed  in  a floor  during  con- 
struction and  connected  by  conduit  to  a pull 
box,  generally  to  anticipate  future  require- 
ments. They  are  usually  merely  a long- 
radius  conduit  elbow  or  tee  and  are  in- 
stalled so  that  the  top  Is  a little  below  the 
floor  surface.  Adjustable  tops  with  water- 
proof caps  which  screw  into  the  fitting  are 
then  Installed  so  that  the  top  is  flush  with 
the  finished  surface.  When  the  outlet  is  to 
be  used  the  wires  are  pulled  in,  and 
special  floor  receptacles  are  provided  which 
replace  the  cap.  For  the  regular  floor  outlet 
boxes  see  Boxes,  floor. 

Manufacturers: 

Austin  Co.,  The  M.  B.,  108-16  S.  Des- 
plaines  St.,  Chicago,  111. 

CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  “Condu- 
let.” 
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Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.,  pages  1203-1223.) 

Seldler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit. Mich.  “S-M.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  Y. 

OUTLINE  LIGHTING. — A method  of 
lighting  the  exterior  of  a building  or  other 
structure  by  means  of  incandescent  lamps 
closel£  placed  along  the  cornice,  windows, 
doorways  and  other  conspicuous  lines  of  the 
structure  so  that  these  rows  of  lamps  serve 
to  outline  it  quite  effectively  even  though 
they  do  not  illuminate  the  wall  surfaces  to 
any  great  extent.  This  was  the  first  meth- 
od of  lighting  of  building  exteriors  much 
used  and  was  employed  largely  for  spec- 
tacular effect.  During  the  last  seven  or 
eight  years  flood  lighting  of  buildings,  mon- 
uments, etc.,  is  being  used  more  frequently 
than  outline  lighting  because  it  is  cheaper 
to  Install  and  operate  and  serves  to  actu- 
ally illuminate  the  surfaces  instead  of 
merely  outlining  them. 

OUTPUT,  AVAILABLE.— In  an  electrical 
machine,  the  load  which  it  is  capable  of 
carrying  for  a specified  time  without  ex- 
ceeding the  specified  limitations  imposed. 

OUTPUT,  RATED. — The  output  marked 
on  the  rating  plate  of  a machine.  See 
Rating  of  electrical  machinery. 

OUTSIDE  WIRING.  — Electrical  wiring 
installed  for  any  purpose  outside  of  build- 
ings, as  overhead  telegraph  or  telephone 
lines,  lighting  and  power  lines,  trolley  lines, 
etc.,  with  their  feeders  and  wiring  run  on 
the  outside  walls  of  buildings  or  other 
structures  for  lighting  or  decorative  effects. 
In  general,  wiring  exposed  to  the  weather. 

OVALDUCT.  — Trade  name  for  conduit 
fittings  manufactured  by  the  Steel  City 
Electric  Co.,  1221  Columbus  Ave.,  Pitts- 
burgh, Pa. 

OVALITE.  — Trade  name  for  boudoir 
lamp  manufactured  by  the  Ovalite  Co.,  313 
E.  22nd  St..  New  York,  N.  Y. 

OVALITE  CO.,  THE.  — 313  E.  22nd  St., 
New  York,  N.  Y.  Manufacturer  of  portable 
lamps.  General  manager.  R.  Felix. 

OVEN  EQUIPMENT  & MFG.  CO.,  THE. 
— New  Haven,  Conn.  Manufacturer  of  in- 
dustrial electric  ovens.  President,  V.  M. 
Tyler;  vice-president  and  general  manager, 
G.  P.  Simpson;  vice-president  and  sales 
manager,  J.  T.  Fiske;  treasurer,  Brower 
Hewitt. 

OVENS,  ELECTRIC,  ANNEALING.— An- 
nealing is  a process  that  is  applied  to  steel 
and  other  metals  and  also  to  glass  and 
chinaware,  porcelain,  etc.  Steel  annealing, 
because  of  the  high  temperatures  required, 
is  generally  done  in  a furnace;  see  Furn- 
aces, electric,  annealing.  Glassware  after 
having  been  blown  into  complex  forms, 
such  as  chemical  laboratory  apparatus  of 
all  kinds,  requires  careful  annealing  to 
relieve  any  stresses  that  may  have  been 
set  up  in  the  process.  Chinaware  and 
glassware  that  is  given  colored  decoration 
requires  firing  or  heating  to  a definite 
temperature  in  order  that  the  coloring  be 
permanent  by  fusing  into  the  body  of  the 
article.  Electric  ovens  are  superior  to  any 
other  method  of  heating  for  both  of  these 
processes,  as  they  provide  a uniform  tem- 
perature in  all  parts  of  the  heating  cham- 
ber and  accurate  control  of  the  tempera- 
ture. Once  the  proper  temperature  re- 
quired to  give  the  desired  results  is  ob- 
tained it  can  be  exactly  reproduced  each 
time.  The  heating  elements  can  be  ar- 
ranged in  units  or  sections  so  that  the  heat 
may  be  gradually  increased  and  again  grad- 
ually reduced,  which  gives  the  best  results 
in  annealing  delicate  articles. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Out.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St..  Philadelphia,  Pa. 
“Greaves  Etchells.” 

Electric  Heating  Apparatus  Co.,  18-34 
Nesbitt  St.,  Newark,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 


alternating  current.  (Bulletin  48021.A.) 
See  adv.  pages  1203-1223. — Adv. 

Hoskins  Mfg.  Co.,  Lawton  and  Buchanan 
Sts.,  Detroit,  Mich. 

National  Electric  Heating  Co.,  Ltd.,  The, 
64  Queen  St.,  Toronto,  Ont.,  Can. 
“National.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

OVENS,  ELECTRIC,  ARMATURE, 
FIELD  AND  TRANSFORM  ER.— To  insure 
varnish  and  other  similar  insulation  being 
of  dependable  quality  it  is  advisable  that 
the  fluid  be  dried  rapidly  at  a definite 
temperature  after  it  has  been  applied  to  the 
armature,  field  coll  or  transformer  element 
before  the  same  can  absorb  moisture  from 
the  air.  For  this  purpose  various  types  of 
electric  ovens  are  used.  They  consist  of  a 
heat-insulated  compartment,  heating  units, 
machinery  for  handling  complete  arma- 
tures, field  windings  or  transformer  wind- 
ings in  the  oven,  and  for  some  purposes  a 
ventilating  system.  The  heat -Insulated 
compartment  may  be  of  brick,  but  is  more 
commonly  constructed  of  layers  of  metal 
between  which  is  packed  heat-insulating 
material.  The  heating  units  are  usually 
of  the  grid  type.  Rack*,  hangers,  or 
trucks  ordinarily  furnish  the  means  of 
handling  the  material;  however,  it  is  some- 
times handled  by  conveying  machines 
which  feed  the  work  through  the  oven 
continuously.  The  speed  of  baking  depends 
largely  upon  the  amount  of  fresh  air  that 
passes  over  the  work,  and  the  power  con- 
sumed upon  the  manner  in  which  this  air 
is  circulated  through  the  oven.  The  ven- 
tilating system  is  therefore  an  important 
part  of  ovens  baking  railway  armatures 
or  other  large  work. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Despatch  Mfg.  Co.,  166r122  1st  Ave.,  N.. 
Minneapolis,  Minn. 

Eaton  Electric  Furnace  Co.,  The,  Taun- 
ton. Mass.  “Eaton.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operatlbn  on  direct  or 
alternating  current.  (Bulletin  48021. A.) 
See  adv.  pages  1203-122 3. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Young  Bros.  Co.,  6500  Mack  Ave.,  Detroit, 
Mich. 

OVENS,  ELECTRIC,  BACTERIOLOG- 
ICAL AND  OTHER  LABORATORY.— For 

laboratory  purposes  a number  of  types  of 
ovens  are  manufactured.  Generally  they 
are  of  the  box  type  fitted  with  racks,  trays, 
etc.,  for  holding  the  samples  or  other  mate- 
rial in  the  oven;  also  with  pilot  lamps, 
pyrometers,  and  switches  for  heat  control. 
For  drying,  several  varieties  are  made 
which  have  a vacuum  device  for  exhausting 
the  oven.  The  latter  type  differs  from  the 
others  in  that  it  is  very  rugged  and  usually 
cylindrical  in  shape  to  withstand  consid- 
erable pressure. 

OVENS,  ELECTRIC,  BAKE,  HOTEL. 
RESTAURANT,  ETC.— This  type  of  oven 
has  several  advantages  over  the  fuel-fired 
ovens  which  are  bringing  it  into  use  in 
many  hotels,  clubs,  restaurants,  bakeries, 
institutions,  battleships,  etc.  They  have  a 
very  accurate  control  over  the  oven  tem- 
perature, thus  insuring  uniform  results. 
They  have  the  further  advantages  of  clean- 
liness and  freedom  from  objectionable 
odors.  They  are  usually  built  in  some- 
what the  same  form  as  the  fuel-fired  ovens 
but  are  slightly  more  compact  due  to  the 
reduction  in  space  allowed  by  the  smaller 
electric  heating  units.  They  are  always 
built  in  batteries,  where  more  than  one 
oven  is  used,  as  this  saves  the  construction 
of  one  wall  for  each  oven  added;  the  sec- 
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tions  may  be  superposed,  side  by  side,  or 
both.  The  heating  elements  are  commonly 
placed  on  the  walls  and  top  of  each  section 
to  give  a uniform  distribution  of  heat. 
Elements  are  generally  of  unit  construction 
so  that  any  one  element  may  be  removed 
without  interfering  with  the  others. 

Manufacturers: 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,,  Ltd. 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hughes.” 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis,  Minn. 

Duparquet.  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York,  N.  Y.  . 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  This  sta- 
tionary brick- type  oven  has  a capacity 
of  600  1-lb.  or  720  %-lb.  loaves— or  60 
standard  19x27  in.  roll  pans,  15  to  the 
small  and  30  to  the  large  compartment. 


Electric  Bake  Oven 


It  has  six  heating  elements — one  under 
each  deck  and  one  at  top  of  the  upper 
compartment.  Each  element  operated 
by  a separate  three-heat  switch.  It 
is  87  ins.  high,  161  ins.  deep  and  141 
ins.  wide.  The  compartments  are  11 
ins.  high,  134  ins.  deep  and  114  ins. 
wide.  Another  type  brick  oven.  No. 
315,  has  two  compartments,  and  is 
similar  to  No.  415,  the  oven  illustrated. 
See  display  adv.  pages  1292-3. — Adv. 

Electrik  Maid  Bake  Shops.  209  Dakota 
Bldg.,  St.  Paul,  Minn.  “Electrik  Maid.” 

National  Electric  Heating  Co..  Ltd.,  The. 
544  Queen  St.,  Toronto,  Ont.,  Can. 
"National.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St  , Cambridge,  Mass. 

Weeks  Mfg.  Co..  H.  G.,  Hamilton.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

OVENS,  ELECTRIC,  BAKING  AND 
ROASTING,  PORTABLE.— When  lack  of 
space  or  other  conditions  make  the  com- 
plete electric  range  impracticable  the 
portable  electric  oven  has  been  found  to  be 
very  useful  in  the  small  home  or  kitchenette 
apartment.  The  capacities  of  these  ovens 
are  about  the  same  as  those  of  the  ordi- 
nary household  range.  In  form  they  are 
simply  a heat-insulated  box,  commonly  of 
sheet  metal,  and  mounted  on  a stand  or 
legs.  The  heating  units  are  usually  placed 
in  the  bottom  of  the  oven,  though  in  some 
types  they  are  placed  in  both  bottom  and 
top  to  give  more  uniform  heat  distribution. 
Heat  control  is  not  ordinarily  automatic 
but  obtained  by  a three- heat  switch.  Some 
types  include  the  oven  with  a one-  or  two- 
burner  electric  stove. 

Manufacturers: 

Bramhall.  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hughes.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis,  Minn. 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago,  III. 
Manufacturer  of  Hotpoint.  Edison  and 
Hughes  electric  appliances.  The  bake 
oven  shown,  No.  215,  has  a capacity  of 
80  1-lb.  and  96  3-lb.  loaves  or  8 stand- 
ard 19x27  in.  roll  pans,  two  to  a com- 
partment. Baking  surface  28  sq.  ft. 
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Equipped  with  fine  heating  elements, 
one  under  each  deck  and  one  at  the 
top  of  the  upper  compartment.  Each 
element  operated  by  a separate  three 
heat  switch.  In  addition,  other  bake 
ovens  are  made  by  this  company — 9ome 
larger,  others  smaller.  Prices  or  more 


Portable  Bake  Oven 


detailed  Information  furnished  upon 
request.  See  display  adv.  pages  1292-3. 
— Adv. 

Electric  Heating  & Mfg.  Co..  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfel's.” 

Electrik  Maid  Bake  Shops,  209  Dakota 
Bldg.,  St.  Paul,  Minn.  “Electrik  Maid.” 

Faraday  Co..  The,  746  Chapel  St.,  New 
Haven,  Conn.  "Kookerette.” 

.National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National.'’ 

Rochester  Stamping  Co..  Rochester,  N. 
Y.  “Royal-Rochester.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Standard  Electric  Stove  Co..  The,  1718- 
1720  N.  12th  St.,  Toledo,  Ohio.  “Stand- 
ard.” 

Sterolectrlc  Co.,  117  W.  Howard  St., 
Muncie,  Ind.  “Steroclave.” 

Weeks  Mfg.  Co:.  H.  G..  Hamilton.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

OVENS,  ELECTRIC,  CONDITIONING.— 
These  ovens  are  so  arranged  that  air  con- 
ditioning may  be  effected  within  the  oven 
itself.  That  is,  the  temperature  and  hu- 
midity of  the  air  and  even  its  composition 
may  be  controlled  by  suitable  means.  Cer- 
tain gases  may  be  admitted  into  the  air  to 
obtain  whatever  proportions  are  desired, 
such  as  chlorine  gas  or  sulphur  dioxide  for 
bleaching  purposes.  In  general  principle 
they  are  the  same  as  the  other  ordinary 
electric  ovens.  The  control  of  the  temper- 
ature and  humidity  is  usually  automatic 
unless  special  tests  are  being  made  under 
direct  observation.  Absolute  control  of  the 
conditioning  permits  processes  to  be  carried 
out  under  definite  known  conditions  that 
are  readily  reproducible. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.  “Sepco." 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis,  Minn. 

Emerson  Apparatus  Co.,  Boston,  Mass. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 
alternating  current.  (Bulletin  48021-A.) 
See  adv.  pages  1203-1223. — AdV. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

OVENS,  ELECTRIC,  DRYING  AND  IM- 
PREGNATING.— To  insure  a good  insula- 
tion of  coils,  cables,  insulating  pins  and 
other  similar  electrical  materials  they  must 
first  be  thoroughly  dried,  then  Impregnated 
with  an  insulating  compound.  The  types 
of  ovens  or  systems  used  vary  largely  with 
the  insulation  requirements.  In  some  cases 
the  work  is  simply  dried  in  an  oven  of  the 
kind  used  for  drying  and  baking  armatures, 
fields  and  transformer  elements;  then  it  is 
dipped  • into  an  Impregnating  compound. 
For  more  exacting  requirements  more  com- 
plex methods  are  necessary.  Some  ovens 
are  built  so  that  the  work  may  be  dried  In 
a partial  vacuum  and  then  the  hot  Insulat- 
ing fluid  is  admitted.  The  vacuum  is  let 
down  and  then  pressure  is  applied  some- 


times to  the  extent  of  50  lbs.  per  sq.  in. 
This  process  Insures  that  the  liquid  will  be 
forced  Into  every  pore  of  the  dried  material. 
Also  see  Impregnating  apparatus. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis,  Minn. 

Devine  Co..  J.  P.,  1372  Clinton  St.,  Buf- 
falo, N.  Y. 

Electric  Heating  & Mfg.  Co..  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfers.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 
alternating  current.  (Bulletin  48021-A.) 
See  adv.  pages  1203-1223. — Adv. 

Oven  Equipment  & Mfg.  Co.,  The,  New 
Haven,  Conn.  “Crawford.” 

Thermo  Electric  Instrument  Co.,  The,  8 
Johnson  St.,  Newark,  N.  J.  “Freas,” 
“Thelco.” 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

Young  Bros.  Co.,  6500  Mack  Ave.,  Detroit, 
Mich. 

OVENS,  ELECTRIC,  ENAMELING  AND 
JAPANNING. — These  ovens  are  used  ex- 
tensively in  the  automobile  industry.  The 
machinery  for  handling  that  class  of  work 
is  generally  of  the  conveying  type,  either 
continuous  or  semicontinuous.  Typewriter, 
adding  machine  and  other  similar  parts  are 
handled  in  a like  manner,  frequently  in 
ovens  of  special  design.  The  standard  types 
are  used  largely  for  enameling  and  Japan- 
ning small  metal  parts,  most  of  the  work 
being  handled  on  trays  or  trucks.  The  tray 
method  of  handling  parts  is  inefficient  for 
all  except  low-temperature  baking.  Each 
time  a tray  is  removed  the  temperature 
must  be  reduced  to  approximately  room 
temperature  and  upon  recharge  raised  once 
more  to  baking  temperature,  thus  causing 
considerable  heat  loss.  This  loss  is  some- 
what reduced  by  the  use  of  trucks  and 
semicontinuous  conveyors:  but  the  most 
efficient  type  Is  the  continuous  conveyor. 
With  the  latter  type  the  doors  are  kept 
oDen,  but  they  are  so  constructed  as  to 
obtain  an  air  seal  at  the  openings  or  bv  use 
of  exhaust  fans  maintain  an  air  balance 
within  the  oven,  thereby  preventing  the 
escape  of  heated  air. 

The  heaters  are  generally  placed  along 
the  walls  of  the  oven  or,  in  exceptionally 
wide  ovens,  are  supplemented  by  a row  In 
the  middle.  Thev  are  generally  made  up 
in  rugged  units  that  mav  be  piled  one  on 
top  of  another  to  give  the  desired  number 
in  the  room.  The  heating  element  con- 
sists of  a ribbon  wound  on  a fireclay  bush- 
ing. Several  of  these  are  clamped  to  two 
Me  rods  that  make  up  the  frame  and  form 
the  terminals  for  the  heating  elements  and 
the  unit  itself. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York.  N.  Y. 

BURKE  ELECTRIC  CO..  12th  and  Cran- 
berry Sts  , Erie.  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Mvler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Despatch  Mfg.  Co.,  116-122  1st  Ave..  N.. 
Minneapolis.  Minn. 

Eaton  Electric  Furnace  Co.,  The,  Taun- 
ton, Mass.  “Eaton.” 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St..  Philadelphia,  Pa. 
“Greaves-Etchells.” 

Electric  Heating  Apparatus  Co.,  18-34 
Nesbitt  St..  Newark.  N.  J. 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfel's  * 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 
alternating  current.  (Bulletin  48021-A.) 
See  adv.  pages  1203-1223. — Adv. 

National  Electric  Heating  Co..  Ltd.,  The, 
544  Queen  St.,  Toronto,  .Ont..  Can. 
“National.” 

Ov«*n  Equinment  & Mfg.  Co.,  The,  New 
Haven.  Conn.  “Crawford.” 

SEPCO  ELECTRIC  HEATER  CO.,  War- 
ren, Pa.  “Sepco.” 
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Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Young  Bros.  Co.,  6500  Mack  Ave.,  Detroit, 
Mich. 

OVENS,  ELECTRIC,  FLOUR  MILL.— 
These  ovens  are  used  in  the  laboratories 
maintained  by  most  progressive  flour  mills. 
In  such  mills  various  grades  of  wheat  are 
presented  for  milling  and  several  grades 
of  flour  are  usually  made.  In  order  to  de- 
termine the  actual  value  of  the  flour  for 
baking  purposes,  it  has  been  found  con- 
venient to  have  small  electric  bake  ovens 
for  testing  samples  from  time  to  time.  In 
this  way  minor  details  of  the  process  can 
be  regulated  so  as  to  maintain  the  quality 
of  product  desired  regardless  of  the  char- 
acter of  the  wheat  that  is  used. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York.  N.  Y. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N., 
Minneapolis,  Minn. 

OVENS,  ELECTRIC,  MISCELLANEOUS. 

— Many  ovens  that  are  not  listed  under  the 
above  headings  are  designed  for  special  and 
specific  purposes,  having  a special  form  or 
giving  a definite  temperature  required  in 
some  process.  There  are  quite  a few  ap- 
plications of  this  kind  in  the  electrical 
industry  and  in  laboratory  work.  Heat- 
treating  processes  of  all  kinds  give  better 
results  with  electrical  ovens  because  of 
their  constancy.  A few  of  the  ovens  of 
this  type  are  used  in  temper  drawing; 
enameling  jewelry,  watch  and  clock  dials; 
ash  determinatibns,  fusions,  and  special  ex- 
perimental work.  Another  type  of  oven 
which  is  used  in  storage -battery  service 
stations  consists  of  a box  containing  heat- 
ing elements  and  open  at  the  bottom  which 
Is  placed  over  the  batteries  and  heats  them 
to  the  proper  temperature  for  softning  the 
sealing  compound  so  that  the  plates  may 
be  removed. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco.” 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hughes.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Despatch  Mfg.  Co..  116-122  1st  Ave.,  N.. 
Minneapolis.  Minn. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St..  Chicago,  111. 
“Hughes.”  (See  display  adv.,  pages 
1292-1293.) 

Electric  Furnace  Construction  Co..  908 
Chestnut  St..  Philadelphia,  Pa.  (Core 
baking.)  “Greaves-Etchells.” 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfel's.” 

Electrik  Maid  Bake  Shops,  209  Dakota 
Bldg.,  St.  Paul,  Minn.  “Electrik 
Maid.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 
alternating  current.  (Bulletin  48021-A.) 
See  adv.  pages  1203-1223. — Adv. 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National.” 

Prometheus  Electric  Co.,  511  W.  42nd  St., 
New  York,  N.  Y.  “Prometheus.” 

Service  Station  Supply  Co..  30-32  Lamed 
St.,  Detroit,  Mich.  (“Battery  oven.) 
“Hyrate.” 

Wahmann  Mfg.  Co.,  George  H.,  520  W. 
Baltimore  St.,  Baltimore,  Md.  (Labora- 
tory Vacuum  Type.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

OVENS,  ELECTRIC,  SH  ERARDIZING. — 
The  process  of  sherardizing  requires  an 
oven  of  special  construction.  Electric 
ovens  are  now  being  used  successfully  for 
this  purpose.  They  consist  of  a large  rec- 
tangular metal-lined  tank,  the  walls  and 
ends  of  which  contain  heating  elements  and 
are  constructed  of  heat-insulating  material 
protected  by  a sheet-metal  casing.  The 
whole  tank  rotates  on  a central  shaft,  which 
is  bolted  to  the  ends  and  special  current- 
collecting rings  are  provided  to  connect  to 
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the  heating  elements.  After  the  material 
to  be  sherardized  is  placed  in  the  oven 
and  covered  with  zinc  dust,  the  cover  is 
bolted  down  and  the  heating  circuit  closed. 
A small  motor  is  used  to  rotate  the  oven 
which  turns  at  a slow  speed. 
Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  With  G-E  electric  sher 
ardizing  machines  a certain  correla 
tion  between  dust  composition  and 
sherardizing  temperature  can  be  main- 
tained. Temperatures  can  be  main- 
tained with  absolute  certainty  and  re- 
sults are  superior  to  the  ordinary 
coating  in  resisting  corroding  in 
fluences.  Articles  electrically  sherard- 
ized may  be  deformed  at  ordinary 
room  temperatures  without  injury  to 
the  coating.  Bulletin  48926  gives  other 
!5.fi0,lm^t,0Il^eeardin*  G"E  electric  ma- 
1203-1223 —3u?vPr°CeSS  See  8dV-  Pa*ea 
W£?TWQ?2,USE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.)  p y 

OVENS,  ELECTRIC,  TESTING. — The 
oven  for  general  or  special  testing 
advanta£®  that  the  temperature 
{£n^oV9  not  only,  very  accu**ate,  but  may 
be  made  automatic  as  well.  Some  types 
80  that  the  material  may 
^8tred  Ina  vacuum  or  at  any  desired  low 
SHfSSUireji  TJ?e  ovens  are  usually  equipped 
The^  n8i  °r  recording  pyrometers, 

elements  are  generally  ar- 
ranged  in  separate  units  which  are  placed 
*™unnd  the  oven  walls.  Each  unit  may  be 
others^  °r  repa,red  Independently  of  the 
Manufacturers: 

BN2wrYofkeCNrl  TC°-’  In°-’  ® ChUrCh  St  • 

?Wh§Sr  'st.^Chlcago,  S" ' 3U- 

DM?n^pSJ,t  fen116'122  l8t  Ave  - N - 

G™.ERAI,  ELECTRIC  CO..  Schenec- 
*ady' Y i This  companv,  in  co- 
oven  manufacturers, 
makes  electric  heating  and  controi 
f0r  operation  on  direct  or 

|n3V"yKuire?2t63^2^ei!U8021-A-) 

nut^t8;  ^raSetph^'k1"0  ’ 918  Chest- 

OVENS,  ELECTRIC,  VULCANIZING.- 
The  process  of  vulcanizing  consists  of  heat- 
ing  rubber  and  sulphur  to  a temperature 
fhb«  f^he  me}t[nZ  poInt  of  sulphur,  when 
two  combine  and  form  vulcanized  rub- 
U®**-  Tue  degTee  of  vulcanization  depends 
upon  the  proportion  of  sulphur,  the  tem- 
perature and  duration  of  heating.  Electric 
ovens  have  the  same  advantage  in  this 
process  that  they  have  in  general  i.e.,  more 
?£fUrate  cotprol  and  greater  constancy  of 

Ph.ril.tU.Ke-  Ti*ey  a's0  *lve  a more 
uniform  heat  throughout  the  oven. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa. 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

r..?YERi^GSu!fL  AYRES  MFG.  CO.— 411  S. 
Clinton  St.,  Chicago,  111.  Manufacturer  of 
reflectors  for  commercial.  Industrial,  the- 
atrical, street  and  other  lighting  purposes. 
Business  established  1902.  President  and 
general  manager,  Franklin  Overbagh;  vice- 
president,  I.  H.  Brent;  secretary  and  sales 
manager.  W.  F.  Overbagh;  treasurer,  L. 
W.  Kittman. 

OVERBAGH  CO.,  CAMERON— 211  W. 

Randolph  St.,  Chicago.  111.  Manufacturer 
?LcCOI^u,t,Jfltyn5?*  Business  established 
1915.  President,  D.  S.  Overbagh. 

OVERCOMPOUNDING.  — A compound- 
wound. „ direct-current  generator  may  be 
provided  with  a heavy  series  winding  so 
as  to  cause  the  voltage  at  the  brushes  to 
Increase  as  the  load  Increases,  thus  keep- 
ing the  voltage  constant  at  a distant  point 
on  the  circuits  supplied.  By  using  the 
proper  amount  of  overcompounding,  any 
secured  regulat!on  of  the  voltage  may  be 


OVERHAUL. — To  rehabilitate;  to  care- 
fully inspect  and  repair  any  used  appa- 
ratus, appliance,  machinery,  or  other 
equipment,  cleaning  and  replacing  worn- 
out  parts  and  otherwise  restoring  it  as 
nearly  as  possible  to  original  condition 
short  of  replacing  the  entire  equipment. 
Overhauling  is  intermediate  between  or- 
dinary maintenance  and  complete  replace- 
ment. 

OVERHEAD. — A term  applied  to  electri- 
cal line  conductors,  especially  in  electric 
railway  service,  when  suspended  above  the 
car  or  locomotive.  Also  applied  to  other 


power,  light  and  communication  lines  car- 
ried on  poles  or  towers  in  the  air.  See 
Overhead  line  construction  of  electric  rail- 
ways; Distribution  lines  for  power  and 
lighting. 

In  cost  accounting,  the  term  “overhead" 
is  very  generally  used  to  cover  those  items 
of  general  expense  which  cannot  readily 
and  accurately  be  assigned  to  the  cost  of 
any  one  product.  Material  and  labor  ap- 
plied directly  to  a product  or  installation 
is  usually  classed  as  direct  material  and 
direct  labor;  but  there  is  a large  portion 
of  the  general  expense,  such  as  interest 
on  loans;  rent,  insurance  and  upkeep  of 
buildings  and  plant;  cost  of  power  and  light; 
salaries  of  superintendents  and  foremen; 
executive  and  office  expenses;  advertising 
and  selling  costs,  and  many  other  general 
items,  all  of  which  appear  as  indirect  but 
real  charges  against  the  business  as  a 
whole.  These  must  be  properly  propor- 
tioned to  each  class  of  product,  and  are 
usually  added  to  the  cost  as  a certain  per- 
centage, varying  with  the  article.  This  is 
called  the  percentage  of  overhead.  It  is 
sometimes  referred  to  as  “burden"  and  is 
variously  handled  by  different  accountants. 

OVERHEAD,  ELECTRIC  RAILWAY— 
Where  an  overhead  trolley  wire  is  used  on 
any  electric  railway  system,  this  is  usually 
referred  to,  for  brevity,  as  the  ‘ overhead." 
This  term  effectively  distinguishes  it  from 
the  track  return  and  also  from  other  con- 
tact systems,  such  as  the  third- rail  system 
and  the  underground  trolley  system.  For 
types  of  “overhead,"  see  Overhead  line  con- 
struction of  electric  railways. 

OVERHEAD  LINE  CONSTRUCTION  OF 
ELECTRIC  RAILWAYS. — Overhead  line 
construction  is  divided  into  classes  depend- 
ing on  the  nature  of  the  installation.  These 
groups  are  as  follows:  (1)  Electric  rail- 
ways— (a)  city  railways,  (b)  suburban  and 
interurban  railways,  (c)  electrified  steam 
railroads;  (2)  mine  haulage  systems.  The 
salient  features  of  these  various  types  are 
described  below. 

City  Railways.  In  city  railways  the  volt- 
age is  usually  600  and  seldom  exceeds  750 
volts.  “Direct"  suspehsion  is  generally 
used,  the  trolley  wire  being  supported  di- 
rectly from  the  cross-span  wire  or  pole 
bracket.  The  supporting  poles  are  usually 
spaced  100  ft.  apart  and  in  the  cross-span 
construction  poles  are  placed  on  each  side 
of  the  street  or  roadway  and  the  cross-span 
wire  is  installed  between  each  pair  of  poles. 
An  insulated  trolley  hanger  is  mounted  on 
this  span  wire  from  which  the  trolley  wire 
is  supported  by  means  of  a trolley  ear. 
Secondary  insulation  is  usually  provided 
in  the  span  wire  in  addition  to  the  insula- 
tion of  the  trolley  hanger  by  means  of 
strain  insulators,  particularly  if  steel  trol- 
ley poles  are  used. 

In  bracket  construction  only  one  pole  is 
required,  the  trolley  wire  being  supported 
from  a trolley  bracket  mounted  on  the  side 
of  the  pole.  In  “centerpole”  construction, 
the  pole  line  is  run  between  the  tracks  of 
double-track  roads,  a bracket  being  in- 
stalled on  each  side  of  the  pole. 

Suburban  and  Interurban  Railways.  Su- 
burban and  interurban  railways  may  em- 
ploy direct  suspension  similar  to  city,  con- 
struction, or,  owing  to  the  high  speeds  and 
more  rigid  requirements,  may  find  caten- 
ary constructed  either  necessary  or  more 
suitable.  • 

In  catenary  construction  the  trolley  wire 
is  kept  almost  horizontal  (i.  e.,,  without 
sag),  by  spacing  the  support  points  close 
together.  This  is  accomplished  by  means 
of  a supporting  messenger  wire  over  the 
trolley  wire  from  which  the  trolley  is  sup- 
ported by  hangers  of  proper  length  to  com- 
pensate for  the  sag  in  the  messenger  wire. 
The  supporting  points  for  the  messenger 
wire  are  made  farther  apart  than  in  direct 
suspension,  usually  150  ft.  for  wood-pole 
construction  and  as  high  as  300  ft.  or  more 
when  bridge  supports  are  used.  The  ca- 
tenary type  of  construction  offers  greater 
ease  of  insulation  for  the  higher  voltages 
which  are  often  employed  In  this  class  of 
service. 

Electrified  Steam  Railroads.  In  steam 
railroad  electrification  the  heaviest  form  of 
bridge  catenary  construction  is  usually  em- 
ployed. 

Mine  Haulage  Systems.  In  mine  haulage 
systems  the  trolley  wire  is  usually  sup- 
ported directly  from  the  roof  or  the  mine 
timbers  by  means  of  insulated  hangers  and 
trolley  clamps.  In  the  former  case,  expan- 
sion bolts,  to  which  the  insulated  hangers 
are  attached,  are  installed  in  the  mine 
roof.  In  the  latter  case  the  hangers  are 
secured  to  the  mine  timbers  with  lag  bolts. 
Owing  to  the  limited  headroom  usually  en- 
countered, the  trolley  is  kept  as  close  to 
the  roof  as  possible  and  the  hangers  are 
spaced  close  together.  This  form  of  con- 
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structlon  is  more  rigid  than  that  used  in 
the  direct  suspension  of  city  railway  work 
and  is  apt  to  cause  more  pounding,  arcing 
and  wear  on  the  trolley  wire  and  wheels, 
but  Is  necessary  under  mine  conditions  and 
works  out  very  well  because  of  the  com- 
paratively slower  speeds  of  this  class  serv- 
ice. 

For  detailed  description  and  listing  of 
overhead  trolley  equipment  see  Brackets, 
trolley  suspension;  Catenary  hangers; 
Catenary  fittings,  miscellaneous;  Clamps, 
trolley;  Crossings,  trolley;  Frogs,  trolley; 
Hangers,  trolley  wire:  Insulators,  strain, 
trolley;  Poles,  iron  and  steel;  Poles,  wood; 
Sleeves,  trolley  wire;  Splicers,  trolley  wire: 
Suspensions,  trolley  wire;  Switches,  trol- 
ley; Wire,  trolley. 

OVERHEAD  POWER  AND  LIGHTING 
LINES. — See  Distribution  lines  for  power 
and  lighting. 

OVERLOAD. — In  general,  a greater  power 
load  on  a generator,  motor,  transformer, 
cable  or  other  piece  of  electrical  equip- 
ment than  it  Is  designed,  or  permitted  by 
good  practice,  to  carry.  Ovenoading  pro- 
duces excessive  heat  and,  even  If  It  does 
not  immediately  interrupt  the  service, 
tends  to  injure  the  equipment  by  weaken- 
ing the  insulation,  soldered  connections, 
.etc.,  by  this  overheating.  In  the  case  of 
electrical  equipment  designed  for  constant 
potential,  overload  means  excessive  cur- 
rent; with  equipment  designed  for  con- 
stant current,  it  means  excessive  voltage 
and  is  quite  commonly  called  overvoltage. 

OVERLOAD  ATTACHMENTS  FOR  OIL 
SWITCHES  AND  BREAKERS.— See  At- 
tachments, overhead,  for  oil  switches  and 
breakers. 

OVERLOAD  CAPACITY. — Most  manufac- 
turers of  electrical  equipment  will  guaran- 
tee it  under  a certain  percentage  of  over- 
load for  a limited  time.  This  overload 
capacity,  however,  varies  with  the  class  of 
apparatus,  and  sometimes  with  the  maker 
though  the  principal  manufacturers  have 
now  standardized  on  most  items.  See  Rat- 
ing of  electrical  machines. 

OVERLOAD  CIRCUIT  BREAKERS.— A 
circuit  breaker  designed  to  open  the  circuit 
it  protects  when  there  is  an  overload.  See 
Circuit  breaker:  also  Circuit  breakers,  air. 
overload;  Circuit  breakers,  oil,  overload. 

OVERLOAD  RELEASE.— This  is  an  at- 
tachment furnished  with  many  motor 
starters  which  on  overload  open-Qircuits  or 
short-circuits  the  coll  holding  the  starting 
arm  in  the  running  position  so  that  the 
spring  on  this  arm  returns  It  to  starting 
position. 

OVERSPEED. — Rotating  machines  should 
be  designed  to  safely  withstand  an  over- 
speed of  25%,  except  steam  turbines,  which 
should  be  limited  to  20%. 

OVERTON. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
R.  M.  Overton  Mfg.  Co.,  Waterloo,  Iowa. 

OVERTON  MFG.  CO..  R.  M.— Waterloo, 
Iowa.  Manufacturer  of  electric  washing 
machines. 

OVERVOLTAGE. — A voltage  higher  than 
normal  or  exceeding  the  highest  voltage  for 
which  a circuit  or  piece  of  equipment  was 
designed.  In  constant -current  circuits  it 
means  a power  overload;  in  constant-po- 
tential circuits  it  means  excessive  volt- 
age with  or  without  a power  overload.  In 
either  case  it  represents  a dangerous  con- 
dition that  is  likely  to  result  in  severe 
stress  on  the  insulation  and  its  probable 
breakdown  if  long  continued  or  If  the  ex- 
cess voltage  is  very  high.  In  the  case  of 
incandescent  lamps  It  shortens  the  lamp 
life  materially;  in  motors  it  causes  ex- 
cessive speed.  The  term  overvoltage  is 
often  applied  to  protective  devices  designed 
to  guard  against  it,  such  as  overvoltage- cir- 
cuit breakers  and  relays. 

OVERVOLTAGE,  ELECTROLYTIC.  — 

When  liberating  gases  by  electrolysis  up- 
on metallic  electrodes,  it  is  found  that  dif- 
ferent metals  seem  to  interpose  different 
electromotive  forces  for  the  same  electro- 
chemical reaction.  Taking  a platinized 
platinum  electrode  as  standard  (platinum 
electrode  covered  with  platinum  black),  be- 
cause it  requires  the  least  excess  of  volt- 
age, other  metals  are  referred  to  it  and  the 
excess  of  voltage  required  to  liberate  gases 
upon  them  Is  called  overvoltage.  It  varies 
with  the  solution  and  whether  used  as 
anode  or  cathode.  Used  as  cathodes,  mer- 
cury shows  0.44,  lead  0.36,  aluminum  0.17. 
copper  0.19.  nickel  0.14,  silver  0.07,  gold 
0.05,  iron  0.03  volt.  Palladium  shows  a de- 
ficit of  0.26  volt,  that  Is,  It  helps  the  current 
passing  by  that  amount. 

OWEN. — Trade  name  for  farm  lighting 
and  power  plants  manufactured  by  R.  M. 
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Owen  & Co.,  1825  S.  Michigan  Ave.,  Chi- 
cago, 111. 

OWEN  A CO.,  R.  M.— 1825  S.  Michigan 
Ave.,  Chicago,  111.  Manufacturers  of  farm 
lighting  and  power  plants.  President,  R. 
M.  Owen;  vice-president  and  general  man- 
ager, H.  M.  Ballard. 

OWEN,  J.  D.,  A E.  Q. — Janesville,  Wis. 
Manufacturers  of  lightning  rods. 

OWL. — 'trade  name  for  ^Vease  cups  man- 
ufactured by  the  Lunkenheimer  Co.,  Cin- 
cinnati, Ohio. 

OWL. — Trade  name  for  Christmas  tree 
lighting  outfits  and  lamps  manufactured 
by  the  Owl  Flashlight  Co.,  Inc.,  102  Frank- 
lin St.,  New  York,  N.  Y. 

OWL  FLASHLIGHT  CO.,  INC. — 102 
Franklin  St.,  New  York,  N.  Y.  Manufac- 
turer of  Christmas  tree  lighting  outfits  and 
lamps.  M.  J.  Freiman,  president. 

OXIDATION. — Combination  with  oxygen 
or  raising  the  valence  of  the  chemical  af- 
fected. The  opposite  of  reduction  and  now 
chemically  designated  as  adduction.  See 
Adduction. 

OXIDATION,  ELECTROLYTIC. — The  re- 
action produced  by  using  the  substance  as 
an  anode  at  which  oxygen  is  electrolytlcal- 
ly  liberated,  or  by  using  it  in  an  electrolyte 
in  contact  with  an  anode  at  which  oxygen 
is  being  liberated.  In  either  case  it  is  sub- 
jected to  the  action  of  nascent  oxygen  and 
to  strong  oxidation.  Particularly  useful  for 
oxidizing  organic  compounds,  which  are 
usually  ftiixed  Into  an  acid,  basic  or  neutral 
anolyte  and  thus  brought  into  contact  with 
the  anode  only.  The  term  is  sometimes  gen- 
eralized by  chemists  to  mean  subjecting 
the  substanco  to  any  form  of  attack  at 
or  in  contact  with  an  anode,  which  results 
in  the  opposite  of  reduction,  that  is,  in 
increasing  the  valence  of  the  base  and 
forming  a higher  compound;  a better  term 
for  this  kind  of  action  is  adduction,  which 
see. 

OXIDIZING  AGENTS.— Chemical  regents 
which  tend  to  give  off  oxygen  easily,  and 
thus  to  oxidize  other  materials.  Such  are 
ozone,  hydrogen  peroxide,  potassium  chlo- 
rate, potassium  permanganate,  etc. 

OXWELD  ACETYLENE  CO.— 30  E.  42nd 
St.,  New  York,  N.  Y.  Manufacturer  of 
oxyacetylene  welding  outfits. 

OXY-ACETYLENE  WELDING  AND 
CUTTING  OUTFITS.— Welding  of  metal 
parts  may  be  done  by  the  electric  welder 
or  by  use  of  a high-temperature  gas  flame 
or  oxy-acetylene  outfit.  These  outfits  are 
used  in  machine  shops,  garages,  manufac- 
turing plants  and  other  places,  especially 
where  electric  power  is  not  available. 
Where  machines  must  be  kept  in  continu- 
ous operation  they  are  especially  useful 
for  making  quick  repairs.  The  gas  flame 
outfit  is  self-contained  and  can  be  used 
where  no  other  power  source  is  available. 
An  intense  gas  flame  is  produced  by  ignit- 
ing the  mixed  gases  in  a special  jet.  The 
gases  are  stored  in  two  separate  tanks, 
one  for  the  oxygen,  the  other  for  the 
acetylene,  the  gases  being  conducted  to 
the  jet  by  separate  tubes.  The  outfit  is 
sometimes  mounted  on  a small  two- 
wheeled truck  and  is  fitted  with  gages, 
valves,  etc.,  for  control  of  the  gases. 
Various  burner  tips  are  used  for  different 
kinds  of  cutting  or  welding. 

Manufacturers: 

Admiral  Welding  Machine  Co.,  The,  413- 
415  E.  15th  St.,  Kansas  City,  Mo. 
“Admiral.** 

Bishop  & Babcock  Co.,  The,  1200  E.  55th 
St.,  Cleveland,  Ohio. 

Blaw-Knox  Co.,  Farmer's  Bank  Bldg., 
Pittsburgh,  Pa. 

Burdett  Mfg.  Co.,  309  St.  Johns  Ct.. 
Chicago,  111. 

BURKE  ELECTRIC  CO..  12th  & Cran- 
berry Sts.,  Erie,  Pa. 

Garble  Mfg.  Co.,  Duluth,  Minn. 

Davis-Bournonville  Co.,  Jersey  City. 
N.  J.  “Duograph,*’  “Weldograph,” 
“Radiagraph,"  “Oxygraph,”  “Holo- 
graph.* “Camograph,**  “Pyrograph,” 
“Magentograph.** 

Dockendorff  & Co..  Inc.,  J.  E.,  20  Broad 
St..  New  York.  N.  Y. 

Electrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh.  Pa. 

Electro- Weld  Co.,  70  Munroe  St.,  Lynn, 
Mass. 

General  Welding  Co.,  355-67  14th  St., 
Hoboken,  N.  J. 

Henderson -Willis  Welding  & Cutting 
Co.,  2305-15  N.  11th  St.,  St.  Louis,  Mo. 

Imperial  Brass  Mfg.  Co..  The.  1200  W. 
Harrison  St.,  Chicago.  111.  “Imperial.” 

International  Oxygen  Co.,  796  Freling- 


huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

K-G  Welding  & Cutting  Co.,  Inc.,  556 
W.  34th  St.,  New  York,  N.  Y. 

Liquid  Carbonic  Co.,  31st  St.  A Kedzle 
Ave.,  Chicago,  111. 

Macleod  Co.,  The,  2232  Bogen  St.,  Cin- 
cinnati, Ohio.  “Doelcam.” 

Milburn  Co.,  The  Alexander,  1420-28  W. 
Baltimore  St.,  Baltimore,  Md.  “Cut- 
Weld.” 

Modern  Engineering  Co.,  23rd  & Walnut 
Sts.,  St.  Louis,  Mo.  “Meco.” 

Northern  Welding  Co.,  2429  University 
Ave.,  Minneapolis,  Minn. 

Oxweld  Acetylene  Co.,  30  E.  42nd  St., 
New  York,  N.  Y. 

Pre8t-0-LIte  Co.,  533  N.  Capitol  St., 
Indianapolis,  Ind. 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Standard  Gas  Products  Co.,  216  Ivy  St., 
Atlanta,  Gel 

Superior  Oxyacetylene  Machine  Co., 
Hamilton.  Ohio. 

TURNER  BRASS  WORKS.  THE,  Syca- 
more. 111.  (See  display  adv.  page  1326.) 

West  Point  Boiler  & Tank  Works,  23rd 
& Smallman  Sts.,  Pittsburgh,  Pa. 

OXYGEN. — An  odorless,  colorless,  non- 
poisonous  gas,  noncombustible,  but  an  ac- 
tive supporter  of  combustion.  Symbol  O; 
at.  wt.  16;  sp.  gr.  (air  = 1)  1.1056.  It  may 
be  liquefied  at  — 140°  C.  and  a pressure 
of  50  atmospheres.  Electrolytically  It  is 
produced  along  with  hydrogen  by  decom- 
position of  water,  using  sulphuric  acid  or 
caustic  alkali  In  the  electrolyte  to  carry 
the  current.  This  process  is  generally 
economical  only  when  both  hydrogen  and 
oxygen  are  desired.  Oxygen  is  produced 
more  cheaply  by  fractional  distillation  of 
liquid  air.  A condensed  modification  of 
oxygen  containing  three  atoms  to  the  mole- 
cule instead  of  two  is  called  ozone,  which 
see. 

OXYGEN  AND  HYDROGEN  GENERA- 
TORS, ELECTROLYTIC.— The  best  com- 
mercial method  of  generating  oxygen  and 
hydrogen  is  by  electrolysis  of  water  which 
has  been  made  conducting.  A strong  caus- 
tic or  acid  solution,  such  as  caustic  soda, 
or  sulphuric  acid,  is  used  as  the  electrolyte 
through  which  direct  current  is  passed. 
The  electrolysis  takes  place  in  cells  con- 
taining two  compartments,  one  holding  the 
anode  on  which  the  oxygen  forms,  the  other 
the  cathode  on  which  the  hydrogen  forms. 
A number  of  such  cells  are  connected  to- 
gether in  series.  Aside  from  the  cells, 
such  a plant  contains  apparatus  for  the 
control  and  distribution  or  the  current,  ap- 
paratus for  the  collection  and  accumulation 
of  the  gases  els  they  are  generated,  equip- 
ment for  compressing  these  gases  where 
higher  then  generating  pressures  are  re- 
quired, cylinders  for  storing  and  shipping  the 
gases  under  high  pressures,  and  (where  di- 
rect current  is  not  available),  a means  of 
rectifying  the  alternating-current  supply. 
These  plants  operate  most  economically 
when  both  the  hydrogen  and  oxygen  are 
collected  and  sold.  Twice  the  volume  of 
hydrogen  is  formed  compared  with  the  oxy- 
gen. In  some  cases  this  has  yielded  an 
excessive  amount  of  one  or  the  other  gas. 
depending  on  the  market  available,  so  that 
much  gas  has  been  wasted.  There  are 
numerous  used  for  both  gases,  so  that  a 
market  should  be  found  for  all  the  gas 
produced. 

Manufacturers: 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond. Ind. 

Carbo-Hydrogen  Co.  of  America,  Bene- 
dum-Trees  Bldg..  Pittsburgh.  Pa. 

El^ctrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh,  Pa. 

Electrozone  Water  Sterilizer  Co.,  431  S. 
Dearborn  St..  Chicago.  III. 

International  Oxvgen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
Svstem.” 

National  Electro  Products,  Ltd.,  87 
Church  St..  Toronto,  Ont.,  Can. 

Ozone  Co.  of  America.  416-418  4th  St., 
Milwaukee.  Wis.  “Oxyoline.” 

*^OXY  - HYDROGEN  BURNING  OUTFITS. 
— One  of  the  first  commercial  uses  of  the 
oxy-hvdrogen  flame  was  in  the  calcium  or 
lime  light  which  has  now  been  generally  re- 
placed by  the  more  modern  electric  arc  or 
incandescent  prolecting  lamps.  The  out- 
fit usually  consists  of  a special  blowpipe 
arranged  to  burn  the  hydrogen  gas  in  a 
zone  of  oxygen  gas,  thus  producing  an  ex- 
tremely Intense  flame  of  the  highest  at- 
tainable combustion  temperature.  A valve 
in  each  gas  tube  permits  adlustment  of 
*»ach  gas.  The  gases  are  usually  supplied 
from  steel  cylinders  under  pressure.  At 
the  present  time  the  oxy-hydrogen  blow- 


pipe is  employed  in  assay  and  other  spe- 
cial laboratories  and  in  certain  lead-burn- 
ing outfits  used  for  joining  lead  sheet,  pipe, 
and  bars,  where  soldering  cannot  be  used. 
For  a full  description  of  the  latter  outfits 
see  Lead-burning  outfits  and  tools. 

Manufacturers: 


Branford  Electric  Co.,  Inc.,  9 Church  St, 
New  York,  N.  Y. 

Burdett  Mfg.  Co.,  309  St.  Johns  Ct.,  Chi- 
cago, 111. 

Carbo-Hydrogen  Co.  of  America,  Bene- 
dum-Trees  Bldg.,  Pittsburgh,  Pel 
Carllle  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa. 
Davis-Bournonville  Co.,  Jersey  City,  N. 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
“Apfel’s.” 

Electrolabs  Co.,  The,  2635  Penn  Ave., 
Pittsburgh,  Pa 

Imperial  Brass  Mfg.  Co.,  The,  1200  W. 

Harrison  St.,  Chicago.  111.  “Imperial.** 
International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.** 

Milburn  Co.,  The  Alexander,  1420-28  W. 
Baltimore  St.,  Baltimore,  Md.  “Cut- 
Weld.” 

Standard  Gas  Products  Co.,  216  Ivy  St., 
Atlanta,  Ga. 


OXYGRAPH. — Trade  name  for  oxyacety- 
lene cutting  and  welding  outfits  manufac- 
tured by  the  Davis-Bournonville  Co.,  Jer- 
sey City,  N.  J. 

OXYOLINE. — Trade  name  for  oxygen- 
vapor  generators  manufactured  by  the 
Ozone  Co.  of  America,  416-418  4th  St..  Mil- 
waukee, Wis. 

O-Z. — Trade  name  for  hand  tachometers 
manufactured  by  O.  Zemickow,  15  Park 
Row,  New  York,  N.  Y. 

O-Z  TACHOSCOPE8. — Trade  name  for 
revolution  or  speed  counters  manufactured 
by  O.  Zernickow,  15  Park  Row,  New  York, 
N.  Y. 


OZITE. — Trade  name  for  insulating  com- 
pound, manufactured  by  the  Standard  Un- 
derground Cable  Co„  Westinghouse  Bldg., 
Pittsburgh,  Pel 

OZOKERITE. — Trade  name  for  insulating 
wax  manufactured  by  the  Strohmeyer  & 
Arpe  Co.,  139-141  Franklin  St.,  New  York, 
N.  Y. 


OZONATORS. — See  Ozontzers. 


OZONE. — An  allotropic  form  of  oxygen; 
chemical  formula  Os,*  produced  by  the  ac- 
tion of  a high-tension  electric  discharge 
through  air.  It  is  a powerful  oxidizing 
agent. 

OZONE  CO.  OF  AMERICA.— 416-418  4th 
St.,  Milwaukee,  Wis.  Manufacturer  of 
ozone  air  and  water  purifiers,  oxygen  gen- 
erators, electric  sterilizers  and  electro- 
therapeutic  appsiratus.  Business  established 
1918.  President  and  general  manager,  Wil- 
liam J.  Eberle;  vice-president,  E.  A.  Sauer; 
secretary  and  treasurer,  Otto  L.  Lundgren; 
sales  manstger,  W.  P.  Stroesser.* 

OZONE  PURE  AIRIFIER  CO.— 1401-1405 
W.  Jackson  Blvd.,  Chicago,  111.  Manufac- 
turer of  ozone  machines. 


OZONIZE R. — An  apparatus  for  the  con- 
version of  ordinary  oxygen  (Ot),  into  ozone 
(Oa),  by  the  action  of  a high-tension  dis- 
charge at  voltages  varying  from  4,000  to 
50,000  volts,  depending  on  the  type  of  ap 
paratus  used. 

OZONIZERS,  INDUSTRIAL  AND  COM- 
MERCIAL.— This  equipment  consists  of  a 
trEUisformer  connected  to  any  standard 
lighting  or  power  circuit  and  developing  a 
high-tension  discharge  in  the  secondary. 
The  air  to  be  ozonized  pE^ses  through  tubes 
or  between  plates  so  that  the  electrical  dis- 
charge converts  part  of  the  oxygen  into 
ozone.  Regulation  of  the  transformer  sec- 
ondary voltage  is  provided  to  give  the 
best  results  for  different  conditions.  Such 
ozonizers  are  made  in  different  sizes  and 
types  depending  on  the  work  to  be  done. 
In  some  cases  connection  air  currents  Eire 
depended  on  to  pass  the  air  between  the 
electrodes,  while  in  others  a small  fan  or 
blower  produces  a forced  air  current  or 
blast.  The  ozoalzed  air  is  used  for  many 
purposes,  as  for  antiseptic  use  instead  of 
fumigation,  for  freshening  the  inlet  ven- 
tilating air  in  theaters,  large  offices,  fac- 
tories, etc.,  for  removing  disEigreeable 
odors,  for  preventing  the  growth  of  mold, 
for  accelerating  the  aging  of  certain  liquors 
and  chemical  compounds  and  for  clarifying 
and  purifying  water  to  make  it  potable. 
Among  places  where  they  are  installed  are 
the  following:  Cold  storage  rooms,  tanner- 
ies and  leather-goods  factories,  meat-pack- 
ing plants,  glue  works,  municipal  water 
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treating  plants,  etc.  The  water  purifica- 
tion plants  have  been  extensively  used  in 
some  European  cities  where  the  entire 
municipal  water  supply  la  continually  puri- 
fied by  electrically  produced  ozone.  Port- 
able outfits  have  also  been  used  by  armies 
for  the  purification  of  suspicious  water  sup- 
plies. Small  outfits  have  also  been  made 
for  use  in  the  household,  these  being 
fastened  to  the  wall,  and  connected  to  the 
water  faucet  so  as  to  be  automatically 
controlled  by  turning  the  water  on  and  off. 

Manufacturers: 


Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 


Goldberg  Ozone  Machine  Co.,  800  Fort 
Wayne  Ave.,  Indianapolis,  Ind. 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee.  WIs.  “National.” 

Ozone  Pure  Airifler  Co.,  1401-1405  W. 
Jackson  Blvd.,  Chicago,  111. 


OZONIZERS,  THERAPEUTIC.  — These 
are  electrical  appliances  for  the  genera- 
tion of  ozone  used  for  therapeutic  purposes. 
The  ozone  generated  is  mixed  with  more 
or  less  air  and  often  also  -with  the  vapors 
of  soothing  oils.  It  is  discharged  into  the 
air  of  the  patient’s  room  or  the  patient 
may  breathe  directly  from  the  machine 
outlet.  This  ozone  treatment  is  claimed 
to  have  a marked  healing  effect  on  various 
diseases  of  the  respiratory  organs,  such  as 
tuberculosis,  bronchitis,  laryngitis,  rhinitis, 
etc.  The  apparatus  is  usually  especially  de- 
signed for  home  use  and  is  then  generally 
mounted  within  a wooden  cabinet  finished 
like  a piece  of  furniture  and  entirely  con- 
cealing the  mechanism. 

Manufacturers: 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd.,  Chicago,  111. 


Betz  Co.,  FVank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
St..  Buffalo,  N.  Y. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Wabansia 
Ave.,  Chicago,  111. 

Goldberg  Ozone  Machine  Co.,  800  Fort 
Wayne  Ave.,  Indianapolis,  Ind. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  Newi  York,  N.  Y.  “Kayess.” 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis.  “National.” 

Ozone  Pure  Airifler  Co.,  1401-1405  W. 
Jackson  Blvd..  Chicago,  111. 

RENUL1FE  ELECTRIC  CO.,  Marquette 
Bldg.,  Detroit,  Mich. 

Virazone  Co.,  the.  1111  Absopure  Bldg., 
Detroit,  Mich. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis. 


P» — The  letter  P is  the  chemical  symbol 
for  the  element  phosphorus.  It  is  also 
the  symbol  for  power,  of  which  the  unit 
is  the  watt.  It  is  used  in  some  equations 
as  an  abbreviation  or  symbol  for  pressure. 

P.  A B. — Trade  name  for  insulating  var- 
nishes, paints,  tapes  and  compounds  made 
by  the  Ruberoid  Co.,  95  Madison  Ave., 
New  York.  N.  Y. 


P A C. — Trade  name  for  electrically  op- 
erated gate  valves  manufactured  by  the 
Pratt  & Cady  Co.,  Inc.,  Hartford,  Conn. 

P A G. — Trade  name  for  wire  skinners 
manufactured  by  Paul  W.  Herbst,  180  N. 
Dearborn  St.,  Chicago,  111. 


P ^ • — Trade  name  for  electric  cranes 
hoists  and  excavators  manufactured  b> 
the  Pawling  & Harnischfeger  Co.,  38th  & 
National  Aves.,  Milwaukee.  Wis. 


P.  A M.  CO. — 80  E.  Jackson  Blvd  , Chi- 
cago, 111.  Manufacturer  of  rail  bond  wire 
protectors.  President.  F.  A.  Poor;  vice- 
presidents,  F.  A.  Preston,  P.  W.  Moore. 


P.  A S. — Trade  name  for  electric  wiring 
devices  manufactured  by  Pass  & Seymour. 
Inc.,  Solvay  Station,  Syracuse,  N.  Y. 

PAASCHE  AIR  BRUSH  CO.— Chicago. 
111.  Manufacturer  of  portable  painting  out- 
fits, air  brushes,  air  compressor  outfits  and 
industrial  finishing  equipment.  Business 
established  1906.  President  and  treasurer, 
Jens  A.  Paasche;  vice-president,  R. 
Paasche;  secretary,  H.  Norman:  sales 
manager,  Howard  G.  Bartling.  Main  of- 
fice, 1219  W.  Washington  Blvd.,  Chicago, 
111.  Branch  offices,  Seattle,  Wash.;  Los 
Angeles.  Cal.;  Commodore  Hotel,  New 
York,  N.  Y. 


PACIFIC. — Trade  name  for  leather  belt- 
ing manufactured  by  the  Schwartz  Belt- 
ing Co.,  74-76  Murray  St.,  New  York,  N.  Y. 

PACIFIC  CLAY  PRODUCTS  CO.— 
American  Bank  Bldg.,  Los  Angeles,  Cal. 
Manufacturer  of  refractories  for  furnace 
linings,  etc.  President,  E.  M.  Durant;  sec- 
retary, Archibald  Douglass. 

PACIFIC  COAST  GEOGRAPHIC  DIVI- 
SION,  N.  E.  L.  A. — Secretary,  S.  H.  Tay- 
lor, 821  Market  St.,  San  Francisco,  Cal. 

PACIFIC  COAST  LUMBER  CO Lum- 

ber Exchange  Bldg.,  Seattle,  Wash.  Pro- 
ducer of  cedar  poles.  A.  H.  Ruelee,  presi- 
dent. 


PACIFIC  COAST  POLE  CO.— Spokane, 
Wash.  Producer  of  cedar  poles,  ties  and 
piling. 

PACIFIC  ELECTRIC  MFG.  CO 827-833 

Folsom  St.,  San  Francisco  Cal.  Manu- 
facturer of  high-tension  switches,  fuses 
and  circuit  breakers.  Business  established 
1910.  President,  secretary  and  treasurer, 
James  A.  Thompson;  general  manager, 
Edward  F.  Sextus;  sales  manager,  Con- 
don B.  Kirkwood. 

PACIFIC  ELECTRIC  WELDER  A MFG. 
CO. — Renton,  Wash.  Manufacturer  of  elec- 
tric spot  welders.  Business  established 
1915.  President,  O.  E.  Northqulst;  secre- 
tary and  treasurer.  A.  F.  Bradish.  Sales 
representatives,  Eccles  & Smith.  Portland, 
Ore.;  Brunhoff  & Co..  Cincinnati,  Ohio; 
Bogne  & Co..  Salt  Lake  City,  Utah. 


PACIFIC  METAL  WORKS.— San  Fran- 
cisco, Cal.  Manufacturer  of  castings,  bear- 
ings, trolley  ears,  lead  sheet,  soldering 
coppers  and  other  metal  products.  Busi- 
ness established  1854.  President  and  gen- 
eral manager.  John  W.  Heidt;  vice-presi- 
dent, C.  Forderer;  secretary,  A.  C.  Wag- 
ner; treasurer,  George  S.  Forderer;  sales 
manager,  T.  E.  Wales.  Main  office,  153- 
59  1st  St..  San  Francisco,  Cal.  Factories, 
San  Francisco  and  Los  Angeles,  Cal. 
Branch  office  and  warehouse,  Los  Angeles, 
Cal. 

PACKAGE  MACHINERY  CO.— Spring- 
field,  Mass.  Manufacturer  of  electric 
wrapping  machines.  President,  W.  L. 
Putnam;  vice-president  and  general  man- 
ager, T.  L.  Jefferson,  Jr.;  secretary  and 
treasurer,  G.  W.  Kyburg.  Main  office, 
Medford  St.  & Bernie  Ave.,  Springfield, 
Mass.  Branch  offices.  30  Church  St.,  New 
York,  N.  Y.;  Ill  W.  Washington  St.,  Chi- 
cago, 111. 

PACKARD. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 

PACKARD. — Trade  name  for  electric 
vacuum  pumps  manufactured  by  Norman 
Hubbard’s  Sons,  265-267  Water  St.,  Brook- 
lyn, N.  Y. 

PACKARD. — Trade  name  for  transform- 
ers. wire  and  cable  manufactured  by  the 
Packard  Electric  Co.,  Warren,  Ohio. 

PACKARD. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Packard 
Lamp  Division.  National  Lamp  Works  of 
General  Electric  Co..  Warren,  Ohio. 

PACKARD  ELECTRIC  CO.— Warren, 
Ohio.  Manufacturer  of  transformers,  cur- 
rent regulators,  wire  and  cable.  Business 
established  1890.  President,  treasurer  and 
general  manager,  N.  A.  Wolcott;  vice- 
president.  Charles  Filius;  secretary,  R. 
Snyder;  sales  manager,  W.  Parker.  Main 
office  and  factory,  Warren,  Ohio.  Branch 
offices,  141  W.  36th  St..  New  York,  N.  Y.; 
1207  Fisher  Bldg.,  Chicago,  111.;  347  Elli- 
cott Sq.,  Buffalo,  N.  Y.;  David  Whitney 
Bldg.,  Detroit,  Mich. 

PACKARD  LAMP  DIVISION,  NATION- 
AL LAMP  WORKS  OF  GENERAL  ELEC- 
TRIC CO. — Warren,  Ohio.  Manufacturer 
of  incandescent  lamps.  R.  E.  Gorton,  gen- 
eral manager. 

PACKING  AND  SHIPPING  HARD- 
WARE.— Various  small  hardware  utilities, 
such  as  Joint  fasteners,  clasps,  dogs,  etc., 
are  used  for  reinforcing  boxed  goods  which 
are  to  be  shipped  some  distance,  espe- 
cially for  export.  Twisted  wire  and  flat 
strip  box  strapping  are  also  used,  espe- 
cially on  heavy  boxes  containing  small 
metal  parts,  such  as  electric  fans,  flat- 
irons, pole-line  hardware,  bolts,  etc.  The 
rough  handling  to  which  goods  are  sub- 
jected in  being  shipped  makes  box  rein- 
forcement necessary.  Lack  of  attention 
to  proper  packing  and  boxing  results  in 
receipt  of  damaged  goods  or  with  parts 
missing,  which  gives  a bad  reputation  to 
the  manufacturer,  or  his  forwarding 
agents. 

PACKING,  CYLINDER,  PISTON,  TUR- 
BINE, VALVE,  ETC. — Various  materials 
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are  used  for  packing,  the  materials  used 
being  determined  by  the  conditions  of 
service  to  which  the  packing  is  put  Some 
of  the  materials  are  particularly  adapted 
to  high  pressures,  low  pressures,  acid  re- 
sistance, heat  resistance,  etc.  The  pack- 
ing is  made  up  in  sheet,  helical  tube  or 
strip,  rope  or  cord  forms.  The  more  com- 
mon materials  are  asbestos,  combined 
with  wire  reinforcement,  in  sheets  or 
woven  or  twisted  into  cords  or  strips,  rub- 
ber, rubber  and  duck  interwoven  or  in  al- 
ternate layers,  hemp  and  Jute.  The  rope 
or  strips  are  generally  Impregnated  with 
lubricating  graphite.  Carbon  packing  rings 
are  used  in  certain  steam  turbines. 

Manufacturers: 

Advance  Packing  & Supply  Co.,  64  E. 
Lake  St.,  Chicago,  111. 

American  Asbestos  Co.,  Norristown,  Pa. 
(Asbestos.) 

American  Huhn  Metallic  Packing  Co., 
Woolworth  Bldg.,  New  York.  N.  Y. 
“Float  Cage.” 

Anchor  Packing  Co..  Lafayette  Bldg., 
Philadelphia,  Pa.  “Ankorite.” 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,  Pa.  (Asbestos.) 

Atlantic  Asbestos  Co.,  Butler  & Sepvlra 
Sts.,  Philadelphia.  Pa. 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  “Barwood.” 

Boston  Belting  Co.,  80  Elmwood  St.. 
Boston,  Mass.  “Noxall,”  “Imperial,” 
“Roxbro.” 

Boston  Woven  Hose  & Rubber  Co.,  Box 
577,  Boston,  Mass. 

Brandt.  Randolph,  70  Cortlandt  St.,  New 
York,  N.  Y.  “Enterprise.”  “Hickory,” 
"Magneto,”  “Selden,”  “Zena.” 

Burroughs  Co.,  Charles,  141-149  Com- 
merce St.,  Newark,  N.  J. 

Canadian  Graton  & Knight,  Ltd.,  84  St. 
Antoine  St.,  Montreal,  Que.,  Can. 
(Leather.) 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Crandall  Packing  Co.,  Palmyra,  N.  Y. 
“Helios.” 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111.  “CC.”  ” Cranite.” 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mont- 
real. Que.,  Can.  “CC,”  “Cranite.” 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York.  N.  Y.  “Rod- 
tite,”  “Darcoid,”  “Griptite.”  “Flange- 
tite,”  “Old  Dominion,”  “Earl,”  "Sov- 
ereign,” “Regent,”  “White,  Seal.” 

Empire  Rubber  & Tire  Corp.,  N.  Clin- 
ton Ave.  & Mulberry  St.,  Trenton, 
N.  J. 

Eureka  Packing  Co.,  78  Murray  St.,  New 
York.  N.  Y.  “Eureka,”  “Heet  Sheet.” 
“Ambest.” 

Franklin  Mfg.  Co.,  The,  Franklin,  Pa. 
(Journal  box.) 

Gasket  Supply  Co.,  The.  1729  Ludlow 
St.,  Philadelphia.  Pa.  “Gasco.” 

General  Asbestos  & Rubber  Co.,  27  Cum- 
berland St..  Charleston.  S.  C.  “Petro- 
bestos.”  “Garcobestos,”  “Calibestos,” 
“Pyroid,”  “Dixie,”  “Fibro-Metallic,” 
“Semibronze,”  “Sumter.”  “Valbes- 
tine.”  “Helicoid.”  “Gilt  Edge,”  “Chl- 
cora,”  “Commercial.” 


Digitized  by 


Google 


PACKING 


E M F ELECTRICAL  YEAR  BOOK 


PAINTS 


Goetze  Gasket  & Packing  Co.,  Georges 
Road,  New  Brunswick,  N.  J.  “Rex." 

Goodyear  Tire  & Rubber  Co..  1144  E. 
Market  St.,  Akron,  Ohio.  “Goodyear- 
ite,"  “Red  Wing,"  “Wyoga,"  “Mon- 
terey.” 

Greene,  Tweed  & Co..  109  Duane  St 
New  York.  N.  Y.  “Palmetto." 

Imperial  Packing  Corp.,  191  /Greenwich 
St.,  New  York.  N.  Y.  “Herrington," 
“Hydropak,"  “Sta-Tite." 

International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System." 

Jenkins  Bros..  133  N.  7th  St.,  Philadel- 
phia, Pa.  (Cylinder.) 

John8-Manvllle,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York.  N.  Y.  “Kear- 
sarge,"  “Seigelite,"  “Vulcabeston." 

Merrill  & Co.,  William  B..  3368  Wash- 
ington St.,  Boston,  Mass.  '‘Tripp." 

Metallo  Gasket  Co..  New  Brunswick,  N. 
J.  (Asbestos.)  “Stanite." 

Mikesell  Bros.  Co..  156  N.  La  Salle  St., 
Chicago,  111.  “Mibroco." 

MORGANITE  BRUSH  CO..  INC.,  519-523 
W.  38th  St..  New  York.  N.  Y.  “Mor- 
ganite"  packing  rings  for  steam  turbine 
glands  are  self-lubricating,  mechanical- 
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ly  strong,  and  will  not  disintegrate 
under  superheated  steam.  Suitable  for 
shaft  surface  speeds  up  to  7500  ft.  per 
min.  Can  be  made  in  all  sizes  to  suit 
varying  shaft  diameters.  Segments  are 
interchangeable,  resulting  in  consider- 
able economy  in  replacements. — Adv. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

National  Waste  Co.,  Philadelphia,  Pa. 

New  Era  Mfg.  Co.,  Inc..  730  Cobb  Ave., 
Kalamazoo,  Mich.  “Durametallic." 

New  York  Belting  & Packing  Co.,  91 
Chambers  St.,  New  York,  N.  Y. 

New  York  Insulated  Wire  Co.,  114  Lib- 
erty St.,  New  York,  N.  Y.. 

Nuhring  & Bro.,  Charles,  1212  Walnut 
St.,  Cincinnati,  Ohio. 

Philadelphia  Belting  Co.,  601-03  Spring 
Garden  St.,  Philadelphia,  Pa. 

Pilley  Packing  & Flue  Brush  Mfg.  Co., 
606-10  S.  3rd  St..  St.  Louis,  Mo. 
“Pilley." 

Q & C Co..  The,  90  West  St.,  New 
York,  N.  Y.  “Q  & C." 

Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,  Pa.  “Daniel’s  P.  P.  P. 
Rod."  “Ebonite,"  “Kaloric,"  “Her- 
cules," “Atlantic." 

Robertson  & Sons.  James  L..  78-80  Mur- 
ray St.,  New  York,  N.  Y.  “Ambest." 

Simplex  Mfg.  Co.,  Auburn,  N.  Y.  “Sim- 
co."  (Leather.) 

Standard  Asbestos  Co.,  69  Beckman  St.. 
New  York.  N.  Y. 

Steel  Mill  Packing  Co..  238-42  W.  Jeffer- 
son Ave.,  Detroit.  Mich.  “Safety." 

UNITED  STATES  RUBBER  CO..  1790 
Broadway.  New  York,  N.  Y.  “U.  S.” 

Voorhees  Rubber  Mfg.  Co.,  20-56  Bost- 
wick  Ave.,  Jersey  City.  N.  J.  “Voor- 
bestite."  “Nu-Bestos,"  “Nubian." 
“Double  Service." 

Vulcan  Asbestos  Mfg.  Co.,  95  Broad  St., 
New  York.  N.  Y. 

Walker  & Co.,  Ltd.,  James,  46  West  St., 
New  York.  N.  Y.  “Lion.” 

Watson  Co.,  H.  F.,  Erie.  Pa. 

PACKING  OF  TELEPHONE  TRANS- 
MITTER.— Sometimes  a telephone  trans- 
mitter which  has  been  used  by  a weak 
speaker  will  act  as  it  were  dead;  it  will  not 
transmit  as  loudly  as  other  transmitters. 
This  may  be  due  to  the  settling  of  the 
granular  carbon  particles,  so  that  they  are 
not  free  to  respond  to  vibrations.  Good 
transmitter  design  reduces  this  tendency. 
A pact  ed  transmitter  can  usually  be  re- 


vived by  speaking  to  it  loudly,  or  by 
shaking  it. 

PACKINGHOUSE  CORD.  — See  Cord, 
flexible,  packinghouse. 

PADS  FOR  LINEMEN'S  CLIMBERS  - 

A small  pad  worn  with  linemen's  pole 
climbers  to  protect  the  legs  from  the 
wearing  and  pressure  of  the  metal  parts 
of  the  climbers.  The  pads  are  plain 
leather  or  have  a sheepskin  or  felt  lining. 

Manufacturer: 

BUHRKE  CO.,  R.  H.,  1238  Fullerton 

Ave.,  Chicago,  111. 

PADS,  HEATING  AND  WARMING  — 

See  Heating  pads,  electric. 

PADS,  TELEPHONE.— A pad  of  paper 
held  by  a clamp  on  or  near  a telephone 
instrument  so  as  to  be  convenient  for 
making  notes,  while  using  the  telephone 
instrument.  On  desk  telephones  the  pad 
Is  usually  attached  to  the  upright  stand 
just  above  the  base. 

The  cushions  placed  on  receivers  to  re- 
lieve ear  pressure  and  exclude  noise  *are 
often  called  telephone  pads.  (Also  see 
Cushions  .ear,  telephone.) 

On  the  bottom  of  desk  stands  there  is 
usually  a felt  or  other  soft  pad  to  prevent 
marring  desk  or  table  tops. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Colytt  Laboratories,  565  W.  Washington 
Blvd.,  Chicago,  111.  “Clariphone." 

Davol  Rubber  Co.,  69  Point  St.,  Provi- 
dence, R.  1. 

Evolution  Phone  Co.,  Inc.,  The,  48  Green- 
wich Ave.,  New  York,  N.  Y.  “Thera- 
phone." 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111.  (Felt  for  desk  stands.) 

Redmanol  Chemical  Products  Co.,  636- 
678  W.  22nd  St.,  Chicago.  HI.  “Red- 
manol." 

PADUCAH  POLE  A TIMBER  CO.— City 
National  Bank  Bldg.,  Paducah.  Ky.  Pro- 
ducer of  chestnut  poles  and  posts.  Yards, 
Metropolis,  111.;  Bonnieville,  Ky.,  and  Mun- 
fordsville,  Ky. 

PAGE  A HILL  CO.— Minneapolis,  Minn. 
Producer  of  cedar  poles.  President,  L.  A. 
Page,  Jr.;  vice-president.  L.  L.  Hill.  Main 
office,  814  Plymouth  Bldg.,  Minneapolis, 
Minn.  Branch  offices.  19  S.  La  Salle  St., 
Chicago,  111.;  Times  Bldg.,  New  York,  N. 
Y.;  717  Bryant  Bldg.,  Kansas  City,  Mo.; 
Ill  Carter  Bldg.,  Houston,  Tex.;  311 
Sumpter  Bldg.,  Dallas,  Tex.  Sales  repre- 
sentative, T.  B.  Wilkinson,  1416  Stafks 
Bldg.,  Louisville,  Ky. 

PAGE  BELTING  CO.— Concord,  N.  H. 
Manufacturer  of  belting.  Main  office  and 
factory,  E.  Penacook  St.,  Concord,  N.  H. 
Branch  offices.  Boston,  Mass.;  Washington 
Blvd.  & Desplaines  St.,  Chicago,  111.;  258 
Broadway.  New  York,  N.  Y.;  52  N.  5th  St., 
Philadelphia,  Pa.;  18  Ellicott  St..  Buffalo, 
N.  Y.;  61-67  4th  St.,  Portland.  Ore.;  587 
Market  St.,  San  Francisco,  Cal.;  1104-1112 
Market  St.,  Chattanooga.  Tenn.;  565  S. 
Clinton  St.,  Syracuse,  N.  Y. 

PAGE  BOILER  CO.— 815-819  Larrabee 
St.,  Chicago,  111.  Manufacturer  of  water- 
tube  boilers  and  valve  specialties.  Busi- 
ness established  1&93.  President  and  gen- 
eral manager,  M.  E.  Page,  Jr.;  vice-presi- 
dent, John  T.  Johanson;  secretary,  Adolph 
T.  Johanson:  sales  manager,  Henry  J. 
Gebhardt.  Sales  representatives,  Karsten 
Engineering  Sales  Co..  5 Jefferson  Ave., 
Detroit.  Mich.;  Vick  Engineering  Equip- 
ment Co.,  241  Medford  Bldg.,  Akron,  Ohio; 
Atlas  Machinery  & Supply  Co.,  1532  Olive 
St.,  St.  Louis,  Mo. 

PAGE  STEEL  A WIRE  CO.— New  York. 
N.  Y.  Manufacturer  of  wire  and  wire 
products.  Business  established  1883. 
President.  Arthur  A.  Clement.  Main  office. 
30  Church  St.,  New  York.  N.  Y.  Branch 
offices,  29  S.  La  Salle  St.,  Chicago,  111.; 
Book  Bldg.,  Detroit,  Mich.  Factories, 
Adrian.  Mich.;  New  York,  N.  Y.;  Mones- 
sen,  Pa.  Sales  representatives,  American 
Rolling  Mill  Co.,  San  Francisco,  Cal.;  Tay- 
lor & Arnold,  • Ltd.,  Montreal,  Que.,  Can., 
and  Winnipeg,  Man.,  Can. 

PAGRIP. — Trade  name  for  metal  mold- 
ing and  fittings  manufactured  by  the  Ap- 
pleton Electric  Co.,  1703  'Wellington  Ave., 
Chicago,  111. 

PAIGE  A CO.,  FRANK  E.— 68  Essex 
St.,  Boston,  Mass.  Manufacturers  of  felt 
products.  Partnership,  Frank  E.  Paige 
and  Francis  W.  Paige.  Mills,  Camden, 
Me.:  Byfield.  Mass. 


PAINE.— Trade  name  for  toggle  bolts, 
expansion  shells  and  fixture  hangers  manu- 
factured by  the  Paine  Co.,  1742  W.  Van 
Buren  St.,  Chicago,  111. 

PAINE  CO.,  THE.— 1742  W.  Van  Bqren 
St.,  Chicago,  111.  Manufacturer  of  expan- 
sion shells  and  toggle  bolts.  Business  es- 
tablished 1912.  President,  M.  H.  Paine; 
vice-president.  E.  C.  Paine;  secretary  and 
treasurer.  E.  C.  Hall;  sales  manager,  Rob- 
ert W.  Huck. 

PAINT  BRUSHES  AND  BRUSH  HOLD- 
ERS.— See  Brushes,  for  insulating  com- 
pounds, paint  and  varnishes;  Holders, 
brush,  insulating  paint  and  varnish. 

PAINT  SPRAYING  MACHINES.  PNEU- 
MATIC.— The  essential  parts  of  these  ma- 
chines are  an  air  compressor  and  the  air 
brush  or  spray  gun.  The  brush  consists 
of  a double-pipe  nozzle,  one  pipe  for  the 
compressed  air,  the  other  for  the  paint- 
ing material.  The  compressed  air  draws 
the  material  out  and  throws  it  as  a spray 
upon  the  object  to  be  painted.  The  work 
is  done  in  a cabinet  from  which  the  air 
is  exhausted  continually  by  an  electric  ex- 
haust fan.  Where  necessary  the  paint 
material  is  heated  by  a small  electric 
heater  mounted  on  the  nozzle  or  gun. 
Though  ordinarily  used  as  a hand  gun, 
these  sets  are  sometimes  set  up  In  auto- 
matic machines  for  such  work  as  coat- 
ing insulating  material  and  frosting  incan- 
descent lamps.  They  are  extensively  used 
for  applying  varnishes,  enamels  and  paints 
to  small  motors,  fans,  meter  cases,  etc., 
and  various  household  appliances,  such  as 
washing  machines  and  ironers. 

Manufacturers: 

Antakwa  Co.,  The,  212  N.  Jefferson  St., 
Chicago,  111.  “Antakwa." 

Binks  Spray  Equipment  Co.,  3120  Car- 
roll  Ave.,  Chicago,  III. 

DeVilbiss  Mfg.  Co.,  The.  3750  Detroit 
Ave.,  Toledo,  Ohio.  “Aeron.” 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 

Eclipse  Air  Brush  Co.,  79  Orange  St., 
Newark,  N.  J.  “Eclipse." 

Johns-Manvllle,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York.  N.  Y. 

O’Brien  Varnish  Co.,  Washington  A 
Johnson  Sts.,  South  Bend,  Ind. 

Paasche  Air  Brush  Co.,  1219  W.  Wash- 
ington Blvd.,  Chicago,  111. 

Technical  Color  & Chemical  Works,  382 
Hudson  St.,  New  York,  N.  Y. 

PAINTS,  ACID-RESISTING.— There  Is  a 
kind  of  asphalt  paint  which  resists  the 
action  of  dilute  acid  solutions  and  acid 
gases.  It  is  used  for  painting  storage-bat- 
tery boxes,  trays,  supporting  framework, 
and  tanks  containing  acids  or  near  acids. 
In  electrochemical  plants,  storage-battery 
rooms,  etc.,  acid  gases  or  sprays  are  fre- 
quently given  off  which  corrode  the  con- 
duit, sockets  and  other  metal  fittings 
causing  considerable  trouble  in  the  main- 
tenance of  such  equipment.  These  acid- 
resisting  paints  have  been  used  to  pro- 
tect this  and  similar  equipment  from  these 
corrosive  effects 

Manufacturers: 

Antakwa  Co..  The.  212  N.  Jefferson  St., 
Chicago,  111.  “Antakwa." 

Barber  Asphalt  Paving  Co.,  The,  Land 
Title  Bldg.,  Philadelphia.  Pa.  “Ge- 
nasco." 

Battery  Equipment  & Supply  Co.,  1400 
S.  Michigan  Ave.,  Chicago,  III.  “Bes- 
co." 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Guaranteed  Battery  Co..  2017-25  Lucas 
Ave.,  St.  Louis,  Mo.  “Lion." 

Lehon  Co.,  The,  4411  Oakley  Ave.,  Chi- 
cago, III. 

Patton  Paint  Co.,  Milwaukee.  Wis. 

Redmanol  Chemical  Products  Co.,  636- 
678  W.  22nd  St.,  Chicago,  111.  “Red- 
manol." 

Suydam  Co.,  M.  B.,  61st  & Butler  Sts., 
Pittsburgh,  Pa. 

IT.  S.  Gutta  Percha  Paint  Co.,  12  Dud- 
lev  St..  Providence.  R.  I. 

Vitrifyx  Co..  The,  2526  W.  Congress  St., 
Chicago,  111. 

PAINTS,  INSULATING.— Insulating 
paints  are  required  to  have  a pigment 
that  Is  impervious  to  moisture  and  acid 
fumes  and  also  is  an  insulator.  They  are 
widely  used  on  electrical  products  and 
construction  jobs  and  for  all  kinds  of 
electrical  wiring.  One  form  of  this  paint 
is  a general  purpose  paint  that  can  be 
used  for  treating  tapes,  fibers,  fabrics,  and 
insulation,  and  for  conduit  and  cable  con- 
nections. switchboard  bases,  battery 
rooms,  etc.  There  are  other  forms  of  in- 
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sulating  paints  made  that  are  acid-resist- 
ing: and  flameproof  and  are  used  for  meter 
boards,  moldings,  aerial  and  underground 
cables,  service  boxes,  street-car  trucks, 
motor  frames  and  bases,  etc. 

Manufacturers: 


American  Di-Electrics,  *,td.,  71-75  W. 
Broadway,  New  York,  N.  Y. 

Antakwa  Co.,  The.  212  N.  Jefferson  St., 
Chicago,  111.  “Antakwa/’ 

Billings-Chapin  Co.,  The,  1153  E.  40th 
SV.  Cleveland,  Ohio.  “Bllchaco.” 

Binswanger  & Co.,  B.,  829-835  N.  3rd 
St..  Philadelphia,  Pa. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia.  Pa. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  “Micabond.*’  (See 
display  adv.  page  1320.) 

Cochrane  Chemical  Co.,  432  Danforth 
Ave..  Jersey  City,  N.  J. 

Columbus  Varnish  Co..  The,  264  Coz- 
zins  St.,  Columbus,  Ohio.  “Columbus.” 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 
“Graphon,”  “W.  D.,”  “Dielectrol.” 

Dockendorff  & Co.,  Inc.,  J.  E.,  20  Broad 
St.,  New  York,  N.  Y. 

Dolph  Co.,  John  C.,  168  Emmett  St., 
Newark,  N.  J.  “Universalak.” 

Elaterite  Paint  & Mfg.  Co..  W.  llth  & 
Market  Sts..  Des  Moines,  Iowa.  “Des 
Moines  Elaterite.” 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can  J 

Flexible  Compound  Co.,  Inc.,  The,  3607 
Haver  ford  Ave.,  Philadelphia,  Pa. 
“Flexible  Compound/’ 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HILO  VARNISH  CORP.,  1 Gerry  St., 
Brooklyn,  N.  Y.  “Hilo.”  (See  display 
adv.  page  1318.) 

Insulating  Materials  Co.,  5133  Wesson 
Ave.,  Detroit,  Mich.  “Imco.” 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  “Inco  Insulite.”  (See  dis- 
play adv.  page  1320.) 

Lehon  Co.,  The,  4411  Oakley  Ave.,  Chi- 
cago, 111. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  “Linolac.” 

Mica  Insulator  Co.,  Vlctoriaville,  Que., 
Can. 


Mitchell -Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  “Shield  Brand.” 

O’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts.,  South  Bend,  Ind. 

Ohmlac  Mfg.  Co.,  140  S.  Dearborn  St., 
Chicago,  111.  “Ohmlac.” 

Paterson- Sargent  Co..  Cleveland,  Ohio. 

Patton  Paint  Co.,  Milwaukee.  Wis. 

Riesenman  Mfg.  Co.,  Ltd.,  Franklin,  Pa. 

Robertson  Chemical  Co.,  Cleveland,  Ohio. 
“Enamelac,”  “Resistolac,”  “Armalac.” 

Ruberoid  Co.,  95  Madison  Ave.,  New 
York,  N.  Y.  “P  & B.“ 

Sherwin-Williams  Co.,  601  Canal  Rd., 
Cleveland.  Ohio.  “Ajax.” 

Standard  Varnish  Works,  90  West  St. 
New  York,  N.  Y. 

Sterling  Varnish  Co.,  The,  525-8  Fulton 
Bldg.,  Pittsburgh,  Pa.  “Sterling.” 

Suydam  Co.,  M.  B.,  61st  & Butler  Sts., 
Pittsburgh,  Pa. 

Technical  Color  & Chemical  Works,  382 
Hudson  St.,  New  York,  N.  Y. 

Toch  Bros.,  320  5th  Ave.,  New  York, 
N.  Y.  “R.  I.  W.  Insulectric.” 

Union  Clay  Products  Co.,  New  Bruns- 
wick N.  J. 

U.  S.  Gutta  Percha  Paint  Co.,  12  Dud- 
ley St.,  Providence,  R.  I. 

Volta*  Co.,  Bridgeport,  Conn. 

Vulcan  Fuel  Economy  Co.,  829A  Trans- 
portation Bldg.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


PAINTS,  PROTECTIVE Protective 

finishes  in  some  form  are  applied  to  near- 
ly all  articles  manufactured.  In  many  cases 
the  finish  Is  intended  to  improve  the  ap- 
pearance of  the  article  as  well  as  to  pre- 
vent or  combat  the  corrosive  action  of 
the  elements,  acid  fumes  and  electrolysis. 
Paint  is  one  of  the  most  widely  used  fin- 
ishes for  this  purpose  and  has  a large 
number  of  applies  dons  in  the  electrical 
utility  and  manufacturing  industries.  One 
of  the  most  Important  uses  is  a paint  that 
will  prevent  rusting  of  ironwork.  This  re- 
quires a paint  with  a pigment  that  of  it- 
self is  inhibitive  or  has  a tendency  to  re- 
sist corrosion,  and  Is  electrolytlcally  posi- 
tive to  prevent  electrolysis.  The  vehicle 
used  should  be  sufficiently  elastic  to  allow 
for  the  contraction  and  expansion  of  the 
metal,  and  must  form  an  Impervious  film 


to  exclude  moisture  and  fumes.  All  out- 
side ironwork  requires  a protective  cover- 
ing of  this  nature.  In  a power  plant  the 
boiler  fronts,  coal  bunkers,  smoke  stacks, 
metal  roofs,  trusses,  columns,  miscellane- 
ous piping,  etc.,  require  protection  that  is 
often  given  by  paints  containing  creosote 
and  asphalt.  There  are  a great  many 
parts  of  electric  cars,  car  houses,  substa- 
tions, telephone  exchanges,  manufacturing 
plants,  etc.,  that  require  special  protective 
paints.  Paints  are  of  many  kinds,  depend- 
ing on  the  nature  of  the  material  to  be 
protected,  whether  that  material  is  ex- 
posed to  specially  corrosive  action,  and  on 
the  various  ingredients  that  have  been 
found  to  meet  similar  requirements  with 
reasonable  satisfaction. 

Manufacturers: 

Antakwa  Co.,  The,  212  N.  Jefferson  St., 
Chicago,  111.  “Antakwa.” 

Atlas  Mineral  Products  Co.,  Mertztown, 
Pa.  “Triple  Label  Prince's.” 

Barber  Asphalt  Paving  Co.,  The,  Land 
Title  Bldg.,  Philadelphia,  Pa.  “Posi- 
tive Seal.” 

Barrett  Co.,  The,  17  Battery  PI.,  New 
York,  N.  Y. 

Billings-Chapin  Co..  The,  1153  E.  40th 
St..  Cleveland,  Ohio.  “U.  S.  N.  Deck,” 
“Rustnaught.” 

Binswanger  & Co.,  B.,  829-835  N.  3rd 
St.,  Philadelphia,  Pa.  “Salfire.” 

California  Paint  Co.,  llth,  12th  & Pine 
Sts.,  Oakland,  Cal.  “Calpaco.” 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Columbus  Varnish  Co.,  The,  264  Cozzins 
St.,  Columbus,  Ohio.  “Columbus.” 

Diamond  Oil  Co.,  1538  Land  Title  Bldg., 
Philadelphia,  Pa. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 

Dolph  Co.,  John  C.,  168  Emmett  St., 
Newark  N.  J. 

Du  Pont  de  Nemours  & Co.,  E.  I.,  Wil- 
mington, Del.  “Carpo.” 

Elaterite  Paint  & Mfg.  Co.,  W.  llth  & 
Market  Sts.,  Des  Moines,  Iowa.  “Des 
Moines  Elaterite.” 

Excello  Mfg.  Co.,  The,  Cleveland,  Ohio. 

Flexible  Compound  Co.,  Inc.,  The,  3607 
Haver  ford  Ave.,  Philadelphia,  Pa. 
“Flexible  Compound.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Insulating  Materials  Co.,  6133  Wesson 
Ave.,  Detroit,  Mich.  “Imco.” 

INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  “Inco  Products.”  (See 
display  adv.  page  1320.) 

MlcAvity  & Sons.  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York.  N.  Y.  “Shield  Brand.” 

Murphy  Varnish  Co.,  Chestnut  & Mc- 
Whorter Sts..  Newark,  N.  J. 

O’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts.,  South  Bend,  Ind. 

Ohmlac  Mfg.  Co.,  140  S.  Dearborn  St., 
Chicago,  111.  “Ohmlac.” 

Patton  Paint  Co.,  Milwaukee,  Wis. 

Reeves  Co..  The,  3110  S.  Carrollton  Ave., 
New  Orleans,  La. 

Riesenman  Mfg.  Co.,  Ltd.,  Franklin,  Pa. 

Ruberoid  Co.,  95  Madison  Ave.,  New 
York.  N.  Y.  “S-P-C.” 

Sherwin-Williams  Co.,  601  Canal  Rd., 
Cleveland,  Ohio.  “Ajax.” 

Standard  Asphalt  & Refining  On..  20R  S. 
LaSalle  St.,  Chicago,  111.  ”8arco.M 

Standard  Varnish  Works,  90  West  St., 
New  York,  N.  Y. 

Technical  Color  & Chemical  Works.  382 
Hudson  St.,  New  York,  N.  Y. 

Toch  Bros.,  320  5th  Ave.,  New  York, 
N.  Y.  “R.  I.  W.” 

U.  S.  Gutta  Percha  Paint  Co.,  12  Bud- 
ley  St.,  Providence,  R.  I. 

Vulcan  Fuel  Economy  Co..  829A  Trans- 
portation Bldg.,  Chicago,  HI.  “Las- 
tite.” 

PAINTER  CO.f  G.  E.— 324  N.  Charles 
St..  Baltimore,  Md.  Manufacturer  of  elec- 
tric signals  and  clusters  for  electric  rail- 
ways, crossings,  etc.  Business  established 
1906.  Sole  owner,  G.  E.  Painter. 

PAINTER’S. — Trade  name  for  electric 
signals  and  clusters  for  electric  railways, 
crossings,  etc.,  made  by  the  G.  E.  Painter 
Co.,  324  N.  Charles  St.,  Baltimore,  Md. 

PAIR,  TWISTED.— Two  small  insulated 
conductors  twisted  together.  Twisted 
pairs  are  largely  used  in  telephone  cables 
and  Inside  telephone  wiring.  See  Wire, 
telephone,  inside. 

PAIRPOINT  CORP.,  THE.— New  Bed- 
ford, Mass.  Manufacturer  of  paper  sleeves 


for  insulating  and  electrical  purposes. 
President,  Andrew  G.  Pierce,  Jr.;  vice- 
president,  Thomas  A.  Tripp;  treasurer, 
William  A.  Clarke;  general  manager, 
Frederick  R.  Fish.  Main  office  and  fac- 
tory, New  Bedford,  Mass.  Branch  offices, 
43-47  W.  23rd  St..  New  York.  N.  Y.;  Cor- 
istine  Bldg.,  Montreal,  Que.,  Can.;  140 
Geary  St.,  San  Francisco.  Cal.;  402  Co- 
lumbus Memorial  Bldg.,  Chicago,  111. 

PAISTE. — Trade  name  for  wiring  de- 
vices manufactured  by  the  H.  T.  Paiste 
Co.,  Philadelphia.  Pa.  Exclusive  distrib- 
utor, Hart  & Hegeman  Mfg.  Co.,  342 
Capitol  Ave.,  Hartford,  Conn. 

PAISTE  CO.,  H.  T.— Philadelphia.  Pa. 
Manufacturer  of  wiring  devices  and  con- 
duit fittings.  Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave.. 
Hartford,  Conn. 

PALM  BROS  CO.,  TH E.— Norwood.  Cin- 
cinnati, Ohio.  Manufacturers  of  decalco- 
mania  transfers. 

PALMER  A CO.,  N.— Bridgeport.  Conn. 
Manufacturers  of  power  transmission  belt- 
ing. Business  established  1853.  Fayette 
C.  Clark,  general  manager. 

PALMER  ELECTRIC  A MFG.  CO., 
THE. — Cambridge.  Mass.  Manufacturer 
of  switches.  Business  established  1912. 
President  and  treasurer,  G.  E.  Palmer. 
Main  office,  175  6th  St.,  Cambridge,  Mass. 
Branch  offices,  New  York,  N.  *Y.;  Phila- 
delphia, Pa.;  Chicago,  111. 

PALMERS  EXTRA.— Trade  name  for 
belting  manufactured  by  N.  Palmer  & Co., 
Bridgeport,  Conn. 

PALMETTO. — Trade  name  for  packing 
manufactured  by  Greene,  Tweed  & Co., 
109  Duane  St.,  New  York,  N.  Y. 

PANAMA  ELECTRIC  LIGHT  CO.,  INC., 
PHILIP.— 1627  Melrose  St..  Chicago,  IU. 
Manufacturer  of  electric  lighting  fixtures. 
President,  Philip  Panama;  vice-president 
and  treasurer,  William  Wolf;  secretary, 
Thelma  Panama. 

. PANAMA  LAMP  A COMMERCIAL  CO. 

— 595  Mission  St.,  San  Francisco,  Cal. 
Manufacturer  of  lighting  fixtures.  Part- 
nership, Joseph  Thleben  and  S.  J.  Blu- 
menthal.  Sales  representatives,  Leco 
Electric  Lamp  Co.,  133  Mercer  St.,  New 
York.  N.  Y.;  Panama  Electric  Lamp  Co., 
183  N.  Wabash  Ave.,  Chicago,  111. 

PANAMA-LITE.— Trade  name  for  light- 
ing fixtures  manufactured  by  the  Panama 
Lamp  & Commercial  Co.,  595  Mission  St., 
San  Francisco,  Cal. 

PANCAKE. — Trade  name  for  recep- 
tacles manufactured  by  the  Bryant  Elec- 
tric Co.,  Bridgeport,  Conn. 

PANCHRO. — Trade  name  for  photoen- 
graving lamps  manufactured  by  the  New 
York  Engravers’  Supply,  230-234  W.  17th 
St.,  New  York,  N.  Y. 

PANEL  SWITCHES.  — See  Switches, 
panel,  panelboard  or  combination  cutout. 

PANELBOARD.— Under  the  general 
name  of  panelboards  are  included  panels 
or  boards  used  for  local  control  of  elec- 
tric light,  heat  or  power  circuits,  usually 
of  moderate  capacity,  but  including  inter- 
mediate boards,  distributing  or  junction 
panels  at  distribution  centers.  The  term 
panelboard  is  not  intended  to  apply  to 
switchboards  In  central  stations,  substa- 
tions. or  Isolated  plants  directly  con- 
trolling energy  derived  from  generators  or 
transforming  devices,  or  to  special  control 
equipments  not  ordinarily  enclosed  in 
standard  cabinets,  cutout  boxes,  or  junc- 
tion boxes,  and  not  having  switches, 
fuses  or  othei'  parts  Interconnected  by 
busbars  and  straps.  The  material  com- 
monly used  for  panelboards  is  slate  or 
molded  composition,  though  marble  is 
sometimes  used. 

The  National  Electrical  Code  requires 
that  a certain  space  be  maintained  be- 
tween points  of  opposite  polarity  accord- 
ing to  the  various  voltages  of  the  circuits. 
To  obtain  the  maximum  number  of  cir- 
cuits on  a board  the  circuits  are  gener- 
ally wired  in  rows  in  the  order  of  two 
positive  straps,  then  two  negative,  etc., 
so  that  the  connectors  of  like  polarity  may 
be  mounted  close  together,  at  the  same 
time  preserving  the  required  space  be- 
tween connectors  of  opposite  polarity.  The 
current  enters  the  board  on  two  or  three 
busbars.  From  these  bars  the  various 
circuits  are  tapped  off  by  connecting 
straps  through  fuses  and  switches  to  be 
distributed  to  the  branch  lighting  circuits. 
A knife  switch  or  fuses  or  both  are  gen- 
erally Included  in  the  busbar  or  main 
circuit. 
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Panelboards  are  quite  commonly  assem- 
bled by  grouping  the  required  number  of 
porcelain  or  other  branch  blocks  and  con- 
necting them  to  the  buses;  each  branch 
block  consists  of  a cutout  base  for  either 
plug  or  cartridge  fuses  and  usually  a 
switch,  which  may  be  of  the  knife,  rotary, 
push-button  or  toggle  type.  In  some  cases 
single  branch  blocks  are  used,  but  more 
commonly  they  are  arranged  for  the  two 
branch  circuits,  one  on  each  side  of  the 
buses.  The  branch  circuits  are  nearly 
always  two- wire,  although  the  buses  may 
be  two-wire  or  three-wire.  Where  the 
board  is  made  up  as  a complete  ’jnit.  the 
assembly  of  parts  is  made  by  the  manu- 
facturer. 

Panelboards  are  subclassified  both  as  to 
Important  construction  features  and  as  to 
their  principal  uses.  The  following  classi- 
fications cover  both  of  these  principal 
bases  of  subdivision. 

PANELBOARDS,  CONVERTIBLE.  — 

These  panelboards  are  equipped  with  the 
usual  switches,  fuses,  busbars  and  straps, 
but  have  the  connections  so  arranged  that 
they  may  be  readily  altered  to  adapt  them 
to  various  types  of  wiring  systems  with- 
out disturbing  the  arrangement  of 
switches  or  fuse  connections.  The  most 
common  use  of  these  boards  is  in  wiring 
systems  where  the  power  supply  may  be 
either  two-wire  or  three-wire,  as  where 
power  from  a two-wire  isolated  plant  is 
used  interchangeably  with  the  three- wire 
supply  from  a central  station  at  certain 
hours  of  the  day  or  at  certain  seasons. 
A double-throw  main  switch  permits 
changing  over  from  the  two-wire  to  the 
three-wire  supply  or  the  reverse  without 
requiring  any  change  in  the  branch  cir- 
cuits. 

Manufacturers: 

Auth  Electrical  Specialty  Co..  422  E. 
53rd  St.,  New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
" Standardized,  ” " Ready- To-Ship,  ” 

"Benjamin-Starrett.”  (See  display 
adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Devoe  Electric  Switch  Co..  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Large-Dail  Mfg.  Co.,  606  Cherry  St., 
Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Mendell  Mfg.  Co.,  Mattapolsett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

MUTUAL  ELECTRIC  & MACHINE  CO.. 
858  W.  Port  St.,  Detroit.  Mich.  "Bull 
Dog.”  (See  display  adv.  page  1285.) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  "Penn.” 

PETERSON  CO.,  INC.,  CHARLES  J.. 
723-29  Fulton  St..  Chicago,  111. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO.,  1400  Rivard  St..  De- 
troit, Mich.  (See  display  adv.  pages 
1279-1281.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltlmore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St..  St.  Louis, 
Mo.  (See  complete  descriptive  in- 
formation under  "Panelboards,  stand- 
ard.”)— Adv. 

PANELBOARDS,  MARINE.— M a r i n e 

panelboards  are  used  for  distributing  the 
various  lighting  and  signal  circuits  found 
in  ships.  The  boards  are  so  constructed, 
by  use  of  water-tight  enclosures,  that  no 
live  parts  may  be  reached  by  moisture 
or  water  that  would  cause  a ground  or 
short-circuit.  They  are  also  used  in  very 
moist  locations  as  well  as  on  shipboard; 
for  example,  in  packing  houses,  laundries, 
dye  houses,  tanneries,  etc. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St..  New  York.  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin-Starrett  panelboards 
(see  description  under  "Panelboards, 
standard”)  are  built  in  a variety 
of  designs  especially  for  the  unusual 


conditions  met  with  in  marine  serv- 
ice.— Adv. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Comet  Electric  Co.,  The,  1237-1241  St. 
Paul  St.,  Indianapolis,  Ind.  "Comet.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Electrical  Mfg.  Co.,  4149  E.  79th  St., 
Cleveland,  Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St..  Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Marine  Electric  Co..  195  Fremont  St., 
San  Francisco,  Cal.  "Meco.” 

Mendell  Mfg.  Co.,  Mattapolsett,  Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

NePage-McKenny  Co.,  Armour  Bldg., 
Seattle.  Wash. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  "Penn.” 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Pringle  Electrical  Mfg.  * Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

Seidler-Miner  Co.,  36  E.  Larned  St., 
Detroit.  Mich.  "S-M.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltlmore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark  N J« 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

PANELBOARDS,  METERING.  — These 
panelboards  are  arranged  to  distribute  the 
power  through  variously  grouped  circuits, 
but  first  including  a meter  in  the  circuit. 
From  the  busbars  run  two  circuits  to  the 
meters,  one  for  the  potential  colls,  which 
is  a circuit  common  to  all  the  meters,  the 
other  for  the  current  coll  of  each  meter 
connected  individually  in  each  circuit  to 
be  metered.  The  panelboards  are  usually 
mounted  in  three-compartment  cabinets, 
the  panelboard  in  a middle  compartment, 
the  meters  in  the  side  compartments. 
Each  metered  circuit  includes  a switch 
and  necessary  fuses.  These  metering 
boards  are  used  principally  in  large  office 
and  loft  buildings  where  the  space  rented 
to  different  tenants  is  likely  to  be  changed 
from  time  to  time.  Such  a board  permits 
grouping  the  lighting  circuits  for  any 
number  of  rooms  on  one  meter  and  at 
any  later  time  regrouping  them  when  the 
tenants’  requirements  change. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis.  Mo.  "Major,” 
"FA.”  (See  display  adv.  pages  1262- 
1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Auth  Electrical  Specialty  Co.,  422  E 
53rd  St..  New  York.  N.  Y.  ' 

Devoe  Electric  Switch  Co..  The.  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St.,  Cleveland.  Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co..  606  Cherry  St., 
Philadelphia,  Pa. 

Libertv  Electric  Corp.,  Port  Chester, 
N.  Y. 

Mendell  Mfg.  Co..  Mattapolsett.  Mass. 

METROPOLITAN  ELECTRIC  MiFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Monarch  Electric  Co..  Ltd..  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

MUTUAL  ELECTRIC  •' & MACHINE 
CO..  858  W.  Fort  St.,  Detroit,  Mich. 
"Bull  Dog.”  (See  display  adv.  page 
1285.) 

PETERSON  CO..  INC..  CHARLES  J., 
723-29  Fulton  St..  Chicago.  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York.  N.  Y.  Manufacturer  of 
all  types  of  live  front  and  safety  type 
Panel  Boards  for  light  and  power. 
Sprague  metering  panels  are  of  the 
McWilliams  type.  With  this  panel  it 
is  possible  to  connect  a circuit,  or 
combination  of  circuits,  through  any 
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of.  a number  of  meters  by  simply 
changing  the  location  of  the  transfer 
switches  on  the  face  of  the  panel 
and  without  changing  any  of  the 


Sprague  Metering  Panel 

wiring.  These  panels  can  be  furnished 
in  the  same  general  types  as  the  stand- 
ard lighting  panels  described  above. 
Sprague  products,  see  display  adv. 
pages  1306-7.— Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.  "Standard-Baltimore.” 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plain  ville,  Conn.  "Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

Western  Electric  Works,  213  6th  St.. 
Portland,  Ore. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO.,  WM.. 
21  S.  11th  St.,  St.  Louis,  Mo.  Meter- 
ing panels  (McWilliams  Patent)  can  be 
furnished  with  any  number  of  circuits 
and  meter  bars  and  also  with  any  style 
of  mains  or  branches.  Panels  are  fur- 
nished with  Code  gage  cabinets,  either 
with  or  without  space  for  mounting  the 
meters.  Metering  panels  are  recom- 
mended for  all  office  buildings,  ware- 
houses or  apartments  where  the  ten- 
ants change  from  time  to  time.  With 
this  type  of  panel  it  is  necessary  to 
furnish  only  one  meter  for  each  tenant. 
Changes  or  additions  to  tenant  space 
can  be  provided  for  very  quickly  and 
at  no  expense  as  any  number  of  branch 
circuits  can  be  metered  on  any  one 
meter  by  simply  changing  the  location 
of  the  meter  connectors  on  face  of 
panel.  Our  latest  catalog  fully  de- 
scribes all  our  products.  It  will  be  sent 
on  request. — Adv. 

PANELBOARDS,  RESIDENCE.— T h e 
residence  panelboard  is  a small  board 
combining  the  main  service  switch,  meter 
loop  and  circuit  fuses  in  a steel  cabinet 
or  box.  Where  several  meters  are  in- 
cluded in  the  circuits,  sealing  arrange- 
ments may  be  provided  which  are*  In- 
serted in  the  meter  loop  to  prevent  theft 
of  current.  These  boards  are  ordinarily 
used  only  in  houses  and  small  apartment 
buildings.  They  are  made  up  for  either 
two  or  three -wire  systems.  Where  the 
three -wire  system  is  used  the  circuits  are 
usually  disposed  in  equal  numbers  on 
each  side  of  the  three-wire  main  bus. 

Manufacturers: 

ADAM!  ELECTRIC  CO..  FRANK,  3660 
Windsor  PI.,  St.  Louis,  Mo.  "FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Auth  Electrical  Specialtv  Co.,  422  E. 
53rd  St.,  New  York.  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Benjamin-Starrett  residence 
panelboards  with  cabinets  combine  nu- 
merous individual  safety  features  with 


Benjamin-Starrett 
Residence  Panelboard 


an  ease  of  manipulation,  a finely  fin- 
ished appearance  and  a ruggedness  of 
structure  that  have  met  with  wide  ap- 
proval of  engineers  and  contractors.  In 
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the  open -front  types,  90%  of  the  cur- 
rent-carrying parts  are  concealed  in  the 
base.  In  the  dead -front  types,  all  cur- 
rent carrying  parts  are  entirely  con- 
cealed by  a metal  shield. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 
Cleveland  Switchboard  Co.,  The,  2925  E. 

79th  St.,  Cleveland,  Ohio. 
CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  “Con- 
dulet.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St„  San  Francisco,  Cal. 
“Demco.” 

Eaton  Electrical  Mfg.  Co.,  556  W.  Mon- 
roe St..  Chicago,  111. 

Electric  Motor  & Engineering  Co..  The, 
2nd  St.,  S.  W.,  & B.  & O.  R.  R.. 
Canton,  Ohio. 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

Flint  Electric  & Mfg.  Co.,  1402  Delgany 
St.,  Denver,  Colo. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.  606  Cherry  St., 
Philadelphia.  Pa. 

Leonard  Electric  Mfg.  Co..  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans.  La. 

Mendell  Mfg.  Co.,  Mattapoisett.  Mass. 
METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1260  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

' Monarch  Electric  Co..  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert. 
Que.,  Can. 

NePage-McKenny  Co.,  Armour  Bldg., 
Seattle,  Wash. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  “Penn.” 

PETERSON  CO.,  INC.,  CHARLES  J- 
723-29  Fulton  St.,  Chicago.  111. 
PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PI.. 
Pittsburgh.  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 

6th  St..  Philadelphia.  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO..  1400  Rivard  St.,  De- 
troit. Mich.  (See  display  adv.  pages 
1279-1281.) 

^Standard  Mechanical  Equipment  Co., 
2020  Richardson  Ave.,  Dallas.  Tex. 
“Standard.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh.  Pa. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 
WESTERN  ELECTRIC  SAFETY  MFG. 
CO.,  247  Minna  St.,  San  Francisco, 
Cal. 

Western  Electric  Works,  213  6th  St., 
Portland.  Ore. 

WURDACK  ELECTRIC  MFG.  CO- 
WILLIAM,  21  S.  11th  St.,  St.  Louis. 
Mo.  (See  complete  descriptive  Infor- 
mation under  “Panelboards,  stand- 
ard.”)— Adv. 

PANELBOARDS,  SAFETY  OR  DEAD 
FRONT. — This  form  of  panel  is  espe- 
cially adapted  for  use  in  large  offlc?s, 
stores,  factories  and  mills  and  in  other 
places  where  men  and  women  who  are  not 
familiar  with  the  proper  handling  of  elec- 
trical control  apparatus  and  its  attendant 
hazards  have  access  to  the  board.  The 
usual  panelboard  includes  switches,  fuses 
and  metal  busbars  and  connecting  straps. 
The  board  is  mounted  within  a metal 
cabinet,  sometimes  provided  with  a wood 
front,  and  with  a locking  door.  The  safety 
feature  is  obtained  by  so  constructing  the 
panel  that  live  parts  are  not  exposed. 
The  switches  are  either  rotary  snap  or 
flush  push-button  type  and  the  fuses 
where  exposed  are  of  the  plug  type.  The 
busbars  and  straps  are  concealed  behind 
a glass  panel,  behind  a metal  plate,  or 
buried  In  or  mounted  on  the  back  of  a 
composition  board.  A main  knife  switch 


is  sometimes  mounted  on  the  board,  but 
to  prevent  any  but  responsible  parties 
having  access  to  this  switch  (and  in  some 
types  the  fuses  as  well)  the  main  outer 
door  of  the  cabinet  is  locked.  Within  the 
main  door  is  a smaller  door  which  opens 
to  expose  only  the  rotary  or  push-button 
branch-circuit  switches  so  that  any  one 
may  operate  these  switches  with  safety. 

Manufacturers: 

Allen-Bradlf y Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
“Benjamin-Starrett.”  (See  display 
adv.  pages  1231-1234.) 

Electric  Panelboard  Co.,  Rochester.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y.  “Narco.” 

MUTUAL  ELECTRIC  & MACHINE  CO- 
858  W.  Fort  St-  Detroit.  Mich.  “Bull 
Dog.”  (See  display  adv..  page  1285.) 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St-  New  York,  N.  Y.  Manufacturer  of 
all  types  of  live  front  and  safety  type 
Panel  Boards  for  light  and  power. 
Any  type  of  live  front  or  safety 
type  panels  and  cabinets  can  be 
furnished  to  meet  special  require- 
ments. Branches  of  live  front  pan- 
els arranged  for  fuses  only,  or,  with 
fuses  and  knife-blade  switches.  Safet> 
type  panels  are  furnished  with  brush 
contact  switches  In  the  branches  and 
can  be  furnished  with  a separate  door 
over  the  fuse  compartment  of  each 


Sprague  Safety  Type  Panel 

switch  so  arranged  that  access  to  the 
fuses  can  be  had  only  with  the  switch 
in  “off”  position,  thereby  making  it 
Impossible  to  come  in  contact  with'any 
live  parts  while  inspecting  or  renewing 
fuses.  This  type  of  panel  is  made 
with  branches  up  to  600-amp.,  250-volt 
d-c.,  500-volt  a-c.  Sprague  products, 
see  display  adv.  pages  1306-7. — Adv. 

SQUARE  D CO..  1400  Rivard  St-  De- 
troit, Mich.  (See  display  adv.,  pages 
1279-1281.) 

TRUMBULL  ELECTRIC  MFG.  CO- 
THE,  Plainville,  Conn.  In  an  elec- 
trical distribution  system,  the  panel- 
boards  together  with  steel  cabinets 
and  slate  barriers,  are  considered 
complete  units  and  are  furnished  ac- 
cordingly. This  company  manufac- 
tures, both  for  power  and  lighting 
distribution,  all  types  of  panelboards 
and  steel  cabinets.  Special  units  of 
any  sise  and  capacity,  with  switches 
as  desired,  are  generally  furnished  in 
accordance  with  customer’s  specifi- 
cations. A complete  line  of  standard 


Type  PT 


Type  PP 


panelboards.  The  increasing  safety 
requirements  of  the  Bureau  of  Stand- 
ards, Underwriters'  Laboratories,  and 
Workmen’s  Compensation  laws  of  the 
various  states,  demand  a panelboard 
so  constructed  as  to  allow  unrestricted 
use  of  the  circuit  switches  without 
the  possibility  of  the  operator  coming 
in  contact  with  any  live  part  of  the 
panel.  Two  styles  of  Dead-front  panel- 
boards,  fully  meeting  these  require- 
ments are  made,  those  with  30  ampere 
Tumbler  switches  in  the  branch  cir-  . 
cuits,  and  those  with  20  ampere  push 
button  switches  in  the  branch  circuits. 
Live- front  panelboards  are  made  with 
30  ampere  panel  knife  switches  in  the 
branch  circuits,  and  with  fuses  only. 
Both  of  the  above  panelboard  classes 
are  furnished  with  either  plug  or  cart- 
ridge fuses  in  the  branch  circuits. 
Branch  circuits  are  double  pole,  and 
mains  are  either  two-wire  or  three- 
wire,  arranged  for  125  volt  spacing. 
See.  also,  this  company's  advertise- 
ment on  pages  1282-3. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO-  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO..  WM- 
21  S.  11th  St-  St.  Louis,  Mo.  These 
panelboards  are  furnished  with  any 
style  of  mains,  same  as  live-face  pan- 
els. Branch  circuits  are  regularly 
equipped  with  20-ampere  double-pole 
push-button  switches  with  fuse  con- 
nections for  Edison  plug  fuses  or  cart- 
ridge fuses.  The  push-button  switches 
are  covered  with  a protecting  plate 
which  is  easily  removable  from  the 
front  of  the  panel.  This  plate  has  a 
card  holder  mounted  above  each 


panelboards,  with  cabinets,  (many 
catalog  numbers  are  carried  in  stock) 
is  listed  in  this  company’s  bulletins, 
Nos.  1,  2 and  3 of  1920.  being  classi- 
fied either  as  Dead -front  or  Live-front 
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switch.  All  safety  panels  are  inclosed 
in  a Code  gage  cabinet  with  trim  hav- 
ing two  doors.  One  small  door  within 
the  large  door  gives  access  to  the 
push-button  compartment  only;  this 
door  is  equipped  with  a catch  only.  The 
large  door  gives  access  to  the  entire 
panel  and  is  furnished  with  a lock,  so 
that  it  can  be  opened  only  by  an  au- 
thorized person  when  it  is  necessary 
to  renew  fuses.  Our  latest  catalog 
fully  describes  all  our  products.  It  will 
be  sent  on  request. — Adv. 

PANELBOARDS,  STANDARD.— For  or- 
dinary service  the  panelboards  may  be 
made  up  of  standardized  branch-circuit 
sections  built  u*>  to  the  required  size.  The 
standard  sections  are  rectangular  panel 
bases,  wired  for  two-wire  branches  from 
either  two  or  three-wire  main  circuits 
and  so  arranged  that  connection  from  the 
branch  panels  to  the  buses  may  be  easily 
made.  These  standard  boards  are  equipped 
with  fuses  only,  or  fuses  and  switches, 
either  snap,  push-button,  knife  or  toggle 
type. 

Manufacturers: 

ADAM  ELECTRIC  CO-  FRANK.  3650 
Windsor  PI-  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO-  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Alberene  Stone  Co.,  228  E.  23rd  St- 
New  York,  N.  Y.  (Soapstone.) 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

Barber  Electric  Mfg.  Co.,  North  Attle- 
boro, Mass. 
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BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago,  New  York,  San  Francisco, 
Toronto.  Benjamin-Starrett  standard- 
ized panelboards  with  cabinets  are 
different.  The  bases  are  of  molded 

composition,  a light  material  of  great 
mechanical  and  dielectric  strength,  and 
extremely  durable.  These  boards  are 
“built-up”  from  unit  sections  which 

are  factory  made,  i.  e.,  by  modern  ma- 

chinery on  a 
production  basis 
and  therefore, 
fitting  accurate- 
ly as  well  as 
having  the  neat, 
finished  appear- 
ance character- 
istic of  the 
machine  made 
product.  Dead 
Front  and  Open 
Front  types,  4 
to  30  circuits 
125-v  o 1 t s,  2-2 
and  3-2  wire 
main  lugs,  fusi- 
ble mains,  fuse- 
less  and  fusible 
main  knife 
switches.  The 
Dead  Front  pan- 
els are  remarkably  simple  in  con- 
struction, are  easy  to  install  and 
have  a wonderfully  fine  appearance. 
They  are  completely  safe  for  the  un- 
initiated to  operate.  The  Benjamin- 
Starrett  line  also  comprises  a high  type 
of  safety  residence  panels  for  use  in 
the  better  class  residences  and  apart- 
ments. Stock  panels  packed  and  ready 
for  immediate  shipment,  and  water- 
tight panels  for  marine  and  similar 
construction  work. — Adv. 

C.  & P.  Electric  Works,  Inc.,  92  Hayden 
St.,  Springfield,  Mass. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W.,  Toronto.  Ont..  Can. 

Chicago  Switchboard  Mfg.  Co.,  426  S. 
Clinton  St.,  Chicago,  111. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Consolidated  Electric  Mfg.  Co.,  Inc., 
223-25  N.  13th  St.,  Philadelphia,  Pa. 
“Diamond  C." 

Cregier  Electrical  Mfg.  Co.,  220  W On- 
tario St.,  Chicago,  111. 

CROUSE-HINDS  CO.,  Syracuse,  N.  Y. 
Crouse-Hinds  standard  line  of  panel- 
boards  includes  types  for  cartridge  or 
plug  fuses  only  in  branches  and.  also, 
for  either  type  of  fuses  In  connection 
with  knife,  rotary  snap  or  push  button 
switches;  also  dead  front  (safety  first., 
and  residence  panelboards.  The  base 
consists  of  a high-grade  black  Monson 
slate  free  from  flaws  and  metal.  1c 
veins.  Each  steel  trim  and  box  is 
formed  from  one  piece  of  No.  10  gage 
sheet  metal.  All  panels  are  built  In 
accordance  with  requirements  of  the 
National  Board  of  Fire  Underwriters. 
Special  panelboards  are  designed  for 
uncommon  conditions  and  this  service 
is  free  to  customers.  Copy  of  catalog 
sent  upon  request. — Adv. 

Devoe  Electric  Switch  Co..  The.  414 
Notre  Dame  St.,  W.,  Montreal,  Que.. 
Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco." 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Apparatus  Co.,  127  S.  Green  St., 
Chicago,  111. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.,  & B.  & O.  R.  R.,  Can- 
ton. Ohio. 

Electric  Panelboard  Co.,  Rochester.  N.  Y. 

Electrical  Mfg.  Co.,  The.  4149  E.  79th  St., 
Cleveland,  Ohio. 

Empire  Engineering  & Supply  Co..  1 
Dominick  St.,  New  York,  N.  Y. 

Flint  Electric  A Mfg.  Co.,  1402  Delgany 
St.,  Denver,  Colo. 

Hatfield  Electric  Co..  102  S.  Meridian 
St.,  Indianapolis,  Ind. 

Hub  Electric  r0.f  2225  W.  Grand  Ave., 
Chicago,  111. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

L&ganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large- Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Leonard  JSlectric  Mfg.  Co..  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Neu- 
bus." 


Benjamin-Starrett 
Standardized 
Panelboard 
with  Cabinet 


Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Liberty  Mfg.  Co.,  Inc.,  3201-41  Carroll- 
ton Ave.,  New  Orleans,  La. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La. 
Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
Metropolitan  Electric  Co.,  South  Seattle, 


Wash. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

MUTUAL  ELECTRIC  & MACHINE 
CO..  858  W.  Fort  St.,  Detroit.  Mich. 
“Bull  Dog.”  (See  display  adv.  page 
1310.) 

NePage-McKenny  Co.,  Armour  Bldg. 
Seattle,  Wash. 

Nyelec  Switchboard  Co.,  422  E.  53rd  St.. 
New  York,  N.  Y. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win, Pa.  “Penn." 

PETERSON  CO.,  INC.,  CHARLES  J.. 

723-29  Fulton  St.,  Chicago,  111. 
PITTSBURGH  ELECTRICAL  & MA- 
puivp  wnRVQ  rm-TT7!  1-3  Rnrkpr  PI.. 


Pittsburgh,  Pa. 

Post-Glover  Electric  Co.,  308  W.  4th  St.. 
Cincinnati.  Ohio. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 

6th  St.,  Philadelphia.  Pa. 

Robertson  Electric  Construction  Co., 
Mohawk  & Niagara  Sts.,  Buffalo. 
N.  Y. 


Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal. 
“SafetyProducts.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34tb 
St.,  New  York,  N.  Y.  Manufacturer  of 
all  types  of  live  front  and  safety  type 
Panel  Boards  for  light  and  power.  The 
standard  line  of  lighting  panels  are  de- 
signed for  2/2  wire.  3/2  wire  or  3/3  wire 
distribution  and  for  125  or  250-volt  serv- 
ice. Branch  circuits  are  arranged  for 
either  National  Electrical  Code  enclosed 
or  Edison  plug  fuses  only,  or,  in  addi- 
tion to  the  fuses,  are  equipped  with  30 
amp.  knife-blade  switches,  20  amp. 
push  button  or  tymbler  switches,  or 
30-amp.  heavy  duty  tumbler  switches. 
Live  front  panels  are  enclosed  in  steel 


Sprague  Panel  Board 


cabinets  having  a door  equipped  with 
a lock  covering  the  entire  panel. 
Safety  panels  are  generally  furnished 
with  a steel  cabinet  having  a door 
equipped  with  a lock  covering  the  fuse 


Sprague  Safety  Panel 


compartment  and  other  exposed  cur- 
rent carrying  parts,  and  a smaller  door, 
which  is  hinged  to  the  large  door, 
equipped  with  a spring  catch  covering 
the  switch  operating  handles  only.  This 
arrangement  provides  maximum  safety 
to  the  operator.  All  panels  are  fur- 
nished with  or  without  main  fuses  or 
main  switches.  Main  switches  are 
either  of  the  open  knife-blade  or  the 
safety  brush  contact  type.  Sprague 
products,  see  display  adv.  pages  1306-7. 
— Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Electrical  Construction  Co., 
San  Francisco.  Cal. 

Standard  Mechanical  Equipment  Co., 
2020  Richardson  Ave.,  Dallas,  Tex. 
“Standard." 


Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Tanner  & Co.,  William  • F.,  Baltimore, 
Md. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.  Plainville,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE,  Bantam,  Conn.  Man- 
ufactures ten  types  of  standard- panel  - 
boards,  one  of  which  is  illustrated. 
Special  panels  are  built  to  customer’s 
specifications.  All  panelboards  are 


T.  V.  Panelboard 


well  made  of  high-grade  materials  and 
are  carefully  tested  and  labelled  in  ac- 
cordance with  the  Underwriters’  re- 
quirements. Line  Includes  dead  front 
panelboards  with  push-button  type 
switches,  10,  20,  30  amp.  capacity. — 
Adv. 

WESTERN  SAFETY  MFG.  CO.,  247 
Minna  St.,  San  Francisco,  Co. 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WEST1NGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wisconsin  Electrical  & Mfg.  Co.,  Mil- 
waukee, Wis. 

Worcester  Electric  Mfg.  Co.,  Worcester, 

WURDACK  ELECTRIC  MFG.  CO.,  WM., 
21  S.  11th  St.,  St.  Louis,  Mo.  Can  be 
furnished  with  the  following  mains: 
lugs  only,  fuses  only,  nonfusible  knife 
switch  or  fusible  knife  switch  for  two 
or  three-wire  service.  Branch  circuits 
are  equipped  with  Edison  plug  or  cart- 
ridge fuse  connections.  Where  circuit 
switches  are  desired  in  addition  to  the 
fuses,  either  the  knife  or  push-button 


“Wurdack”  Safety  Panel 


type  can  be  supplied.  The  knife 
switches  are  standard  30-ampere 
double-pole  125-volt  with  blades  mold- 
ed into  a composition  spool  handle. 
The  push-button  switches  are  20-am- 
pere double-pole  with  black  composi- 
tion covers.  Panels  are  enclosed  in 
Code  gage  steel  cabinets  having  slate 
barriers  with  adjustable  corner  angles. 
Special  attention  is  called  to  our  corner 
angle  which  provides  adjustment  of 
panel  in  any  direction,  so  that  it  can 
be  set  plumb  and  flush  with  finished 
wall,  regardless  of  whether  the  cabinet 
is  properly  set  or  not.  Standard  fronts 
for  all  cabinets  are  made  of  No.  10  or 
12  gage  steel,  one-piece  construction, 
with  hinges,  lock  and  catch.  Wood 
fronts,  made  of  any  kind  of  wood  and 
having  any  finish,  can  be  furnished 
when  specifically  ordered.  Our  latest 
catalog  fully  describes  all  our  prod- 
ucts. It  will  be  sent  on  request. — Adv. 

PANELS,  BATTERY-CHARGING.— Iso- 
lated storage-battery-charging  panels  con- 
sist of  a rheostat,  ammeter,  voltmeter  and 
automatic  reverse-current  relay  or  circuit 
breaker,  also  sometimes  a switch,  all 
mounted  on  an  insulating  base  (usually 
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slate),  which  in  turn  is  mounted  on  a sup- 
porting: framework.  Where  a number  of 
batteries  are  to  be  charged  at  the  same 
time  from  the  same  constant -potential 
circuit,  a number  of  individual  panels  (one 
for  each  battery)  are  mounted  on  the 
same  framework.  With  this  arrangement 
only  one  set  of  Instruments  is  necessary; 
these  are  mounted  on  a main  or  instru- 
ment panel  and  arranged  to  be  connected 
to  any  battery  panel  by  me^.ns  of  switches 
or  plugs  on  each  panel.  As  the  capacity 
of  the  garage  or  other  battery-charging 
station  is  increased,  additional  panels  can 
be  hdded  above  each  other  or  side  by  side; 
frequently  5,  6 or  7 are  superposed. 


Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Arthur  & Fowler  Co.,  119V4  N.  Browne 
St.,  Spokane.  Wash.  “A.  & F.M 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111. 
"Benjamin-Starrett,"  “Standardized," 
"Ready-To-Ship."  (See  display  adv. 
pages  1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  National  Carbon  Co..  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee.  Wis.  C-H  Battery  Charging 
Panels  are  manufactured  for  use  li. 
connection  with  the  charging  of  storage 


C-H  Unit  Type  Charging  Section- 
Variable  Resistance 


batteries  on  all  types  of  electric  vehicles, 
industrial  trucks,  battery  locomotives, 
etc.  Battery  charging  racks  are  also 
supplied  for  miners’  lamp  batteries. 


C-H  Automatic  Unit  Type 
Charging  Section 

These  battery  charging  panels  include 
both  the  individual  type  and  the  unit 
type,  the  latter  being  made  up  of  unit 
sections  for 
mounting  on 
, standard  floor 
type  frames.  The 
unit  sections  are 
assembled  in 
frames  in  much 
the  same  way  as 
the  present-day 
sectional  filing 
cabinets  are  as- 
sembled. Any 
number  of  sec- 
tions can  be  in- 
stalled at  one 
time  and  addi- 
tions readily  made 
when  desired 
Each  charging 
section  is  a com 
plete  unit  so  de- 
signed that  the 
w labor  of  lnstalla< 

C-H  Mine  Locomotive tlon,  *■  reduced  to 
Charging  Panel  « minimum.  Con- 
nections  are  so 


J 1 4 


I III'. 


min 


made  that  one  duplex  meter  mounted 
on  a swinging  bracket  serves  all  the 
sections.  C-H  Battery  Charging  Pan- 
els are  supplied  for  both  constant- 

current  charging  apd  modified  con- 

stant-potential charging.  For  mine 
service  the  panels  are  suitably  pro- 
tected from  mine  moisture.  See  display 
adv.  pages  1225-1230. — Adv. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  II. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th 

St.,  Cleveland,  Ohio. 

F.  B.  Electric  & Mfg.  Co.,  119  E.  At- 
water St..  Detroit.  Mich.  "F.  B." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Panels  for  charging  indi- 
vidual batteries  or  groups  of  batteries 
and  for  control  of  charging  circuits  for 
starting  and  lighting  sets.  Switch- 
boards of  two,  three  and  four  circuits 
for  controlling  multiple  battery  charg- 
ing motor-generator  sets  are  described 
in  Bulletin  Y-1364-A.  See  adv.  ,>agea 
1203-1223.— Adv. 

GREBE  & CO.,  INC.,  A.  H.,  70  Van 
Wyck  Blvd..  Richmond  Hill,  N.  Y. 
"Grebe  Radio." 

Hatfield  Electric  Co.,  102  S.  Meridian 
St.,  Indianapolis,  Ind. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  "HB." 

Holt  Farm  Light  Co..  Toledo,  Ohio. 
"Holt."  (110-volt  direct  current.) 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St..  Toledo,  Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co..  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave..  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Meier  Electric  & Machine  Co..  136  S. 
Meridian  St.,  Indianapolis,  Ind. 

Mendell  Mfg.  Co.,  Mattapoisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE.  INC.,  625  W. 
Jackson  Blvd.,  Chicago.  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  "Penn." 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-29  Fulton  St.,  Chicago,  111. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Pringle  Electrical  Mfg.  Co..  1906-12  N. 
6th  St..  Philadelphia.  Pq. 

Radio  Corp  of  America.,  233  Broadway. 
New  York,  N.  Y. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-533 
W.  34th  St..  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Stromberg-Carlson  Telephone  Mfg.  Co.. 
1050  University  Ave..  Rochester,  N.  Y. 

Sundh  Electric  Co..  209  Parkhurst  St.. 
Newark.  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis.  Mo.  "St.  Louis." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

Western  Electric  Works,  213  6th  St., 
Portland.  Ore. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston.  Mass. 

WTTRDACK  ELECTRIC  MFG,  CO.. 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 

PANELS,  CIRCUIT  BREAKER.— With 
the  rapid  developments  in  the  electrical 
industry  there  has  arisen  a demand  for 
reliable  switching  mechanism  and  protec- 
tive apparatus,  which  is  very  frequently 
met  by  some  form  of  circuit  breaker.  It 
has  been  customary  In  small-capacity  cir- 
cuits to  place  the  circuit  breakers  on  the 
same  switchboard  panel  with  the  instru- 
ments or  control  apparatus  required  for 
the  circuit,  but  large  installations  fre- 
quently require  separate  panels  for  the 
breaker  alone.  The  use  of  equipment  that 
may  be  controlled  from  any  required  dis- 
tance has  demonstrated  that  circuit 
breakers  do  not  need  to  be  massed  to- 
gether on  a single  switchboard,  but  may 


be  located  in  such  a manner  as  will  af- 
ford the  most  convenient  and  economical 
cable  installation.  This  has  led  to  the  use 
of  separate  circuit-breaker  panels  with  re- 
mote-control apparatus,  located  at  differ- 
ent points  in  the  plant  close  to  the  large 
motors  or  other  apparatus  controlled. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Allen-Bradley  Co.,  286  Greenfield  Ave„ 
Milwaukee,  Wis. 

Auth  Electrical  Specialty  Co.,  42L‘  E. 
53rd  St..  New  York,  N.  Y. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE,  6th  & Wesley 
Aves.,  Columbus,  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myl^r  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  656  W.  Mon- 
roe St..  Chicago,  111. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St..  S.  W.,  & B.  & O.  R.  R.,  Can- 
ton. Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  & Wood  Sts., 
Philadelphia.  Pa.  “Elpeco."  (See  dis- 
play adv.  page  1261.) 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York.  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland.  Ohio. 

Large-Dail  Mfg.  Co..  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  & 14th  St..  Long  Island 
Cl  tv.  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd..  Chicago,  111. 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win, Pa.  "Penn." 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway.  New 
York.  N.  Y. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more. Md.  "Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MPG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

PANELS,  CONTROLLER.  — Controller 
panels  are  very  widely  used  throughout 
the  industries  utilizing  electric  power. 
They  contain  all  the  control  apparatus 
(automatic  starting  mechanisms,  lockout 
controllers,  reversing  controllers,  etc.)  for 
such  machines  as  motor- generators, 
hoists,  fans,  machine  tools,  etc.  They 
are  us^d  extensively  in  mines  where  the 
controller  panels  for  a pump,  fan  or  auto- 
matic hoist  are  often  placed  on  the  sur- 
face, while  the  apparatus  may  be  in  the 
mine  and  some  distance  away.  Many 
large  machines,  such  as  printing  presses, 
mav  have  several  emergency  or  control 
push-button  switches  placed  at  convenient 
points,  all  of  which  work  in  conjunction 
with  a controller  panel  located  where 
space  is  available. 

Controller  panels  are  usually  of  slate,  al- 
though marble,  asbestos  lumber  and  mold- 
ed insulation  are  also  used.  Controller 
parts  are  sometimes  also  mounted  on  steel 
bases,  in  which  case  the  live  studs  must 
be  insulated  with  washers  and  bushings. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 


526 


Digitized  by 


Google 


PANELS 


E M F ELECTRICAL  YEAR  BOOK 


PANELS 


AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 
CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  See  display  adr. 
pages  1225-1230.— Adv. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  “E. 
C.  & M." 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  & Wood  Sts.. 
Philadelphia,  Pa.  “Elpeco."  (See  dis- 
play adv.  page  1261.) 

Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Kuhlman  Engineering  Co..  The.,  840 
Champlain  St.,  Toledo,  Ohio. 

Large- Da il  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Maine  Electric  Co.,  Inc.,  The,  35  Com- 
mercial St.,  Portland,  Me. 
METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 

Jackson  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

•Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore." 
Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PANELS,  DENTAL  AND  THERA- 
PEUTIC CONTROL.— The  modern  den- 
tist’s office  includes  many  electrical  de- 
vices. For  the  convenience  of  the  dentist 
these  devices  are  all  controlled  from  one 
panel  usually  placed  near  the  chair.  The 
panel  may  be  a separate  unit  or  it  is 
sometimes  mounted  in  a cabinet  contain- 
ing auxiliary  devices,  such  as  an  air  com- 
pressor. Besides  electrical  controls  the 
panel  usually  has  the  air  controls  on  the 
same  board  for  the  convenience  of  the 
operator,  and  also  indicating  instruments 
used  in  connection  with  the  electrical  or 
air  equipment.  Similar  panels  are  used 
by  physicians  and  surgeons  employing 
electrotherapeutic  apparatus. 
Manufacturers: 

Bets  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind.  “Massey.” 

Devoe  Electric  Switch  Co..  The,  414 
Notre  Dame  St.,  W.,  Montreal.  Que., 
Can. 

International  X-Rav  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Pelton  & Crane  Co.,  The.  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane."  “Pel- 
ton." 

Ritter  Dental  Mfg.  Co..  Inc.,  404  West 
Ave.,  Rochester,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine.  Wis. 

PANELS,  FIRE-ALARM  CONTROL.— 
The  various  control  appliances  necessary 
for  fire-alarm  systems  are  generally 
mounted  together  on  a panel  enclosed  in 
a metal  or  glass  cabinet.  Where  bat- 
teries are  used  as  the  source  of  power  a 
battery  rack  is  sometimes  included  within 
the  cabinet  or  a separate  battery  box  is 
provided.  The  apparatus  on  the  board 
generally  includes  relays,  protectors,  fuses, 
indicating  meters,  etc.  The  door  to  the 
cabinet  is  usually  locked  so  that  none  but 
responsible  parties  may  have  access  to  the 
panel.  A glass  panel  or  small  door  is 
often  mounted  in  the  larger  door  to  pro- 
vide for  viewing  the  indicating  meters 


without  opening  the  large  door.  For  large 
systems,  such  as  for  a city  or  town  or 
very  large  industrial  plant,  etc.,  a group 
of  panels  is  arranged  as  in  switchboard 
practice;  for  these  see  Switchboards,  fire- 
alarm. 

Manufacturers: 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York.  N.  Y. 

METROPOLITAN  ELECTRIC  PRO- 
TECTIVE CO.,  253  7th  Ave.,  New 
York,  N.  Y.  “Hess.”  “Circle  H.“ 

Stanley  & Patterson,  West  & Hubert 
Sts.,  New  York.  N.  Y. 

PANELS,  METERING  OR  METER 
LOOP. — Metering  panels  are  used  exten- 
sively in  office,  apartment  and  loft  build- 
ings, factories,  stores,  etc.,  or  wherever  it 
is  desirable  to  connect  a circuit,  or  com- 
bination of  circuits,  through  any  one  of  a 
number  of  meters  bv  merely  changing  the 
location  of  or  making  additional  meter 
connections  on  the  face  of  the  panel.  The 
name  meter  loop,  sometimes  given  to  these 
panels,  is  an  old  . trade  term  used  by  elec- 
tricians, because  of  the  fact  that  in  run- 
ning the  service,  they  merely  leave  a loop 
of  wire  at  the  panel  for  the  connections. 
Metering  panels  sometimes  consist  of  a 
series  of  vertical  bars  in  one  plane, 
crossed  by  a series  of  horizontal  bars  con- 
nected to  circuits  to  be  metered,  directly 
above  them.  Adjustable  connections  on 
the  front  of  the  panel  permit  placing  any 
circuit  on  any  meter  desired,  thus  per- 
mitting regrouping  of  the  rooms  to  suit 
the  needs  of  the  tenants  without  trouble- 
some rewiring  or  meter  reconnection. 
Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery*  St.,  Jersey  City.  N.  J. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto.  Ont.,  Can. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

CROPS  E-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

Devoe  Electric  Switch  Co.,  The,  414 
Noire  Dame  St.,  W.,  Montreal,  Que., 
Can. 

El  ctric  Motor  & Engineering  Co.,  The, 
2nd  St..  S.  W.,  & B.  & O.  R.  R..  Can- 
ton, Ohio. 

Electrical  Mfg.  Co.,  The.  4149  E.  79th 
St..  Cleveland,  Ohio. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Laeanke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Da  il  Mfg.  Co..  Inc.,  606  Cherry 
St..  Philadelphia.  Pa. 

Leonard  Electric  Mfg.  Co..  The,  3907 
Parkins  Ave..  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y.  • 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La. 

Mrndell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win. Pa.  “Penn." 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
«th  St..  Philadelphia.  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
displav  adv.  pages  1306-1307.) 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainvllle,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St..  St.  Louis, 
Mo.  (See  complete  descriptive  infor- 
mation under  “Panelboards,  stand- 
ard.”)—Adv. 

PANELS  MOTION  - PICTURE  CON- 
TROL.— Control  panels  used  In  motion- 
picture  theaters  contain  the  starting 
switches  and  the  voltage-regulating  and 
control  apparatus  for  the  motor-generator 
set,  converter  or  rectifier  that  is  used  to 
supply  the  arcs  in  the  projecting  ma- 
chines. As  these  panels  are  usually 
mounted  in  a separate  room  from  the  op- 
erator’s. it  is  necessary  to  have  the  feed- 
ers for  the  projecting  machines  terminate 
on  the  panel.  Occasionally  in  small  the- 
aters the  switches  for  controlling  all  the 
lights  in  the  theater  are  on  the  same 
panel,  but  larger  theaters  require  separate 
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panels  or  control  boards,  and  sometimes 
extensive  equipment  for  producing  varied 
colored  lighting  effects. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St..  Jersey  City,  N.  J. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland.  Ohio. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  141. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See.  adv.  pages  1203-1223.) 

Hallberg,  J.  H.,  25  W.  45th  St.,  New 
York.  N.  Y. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  .“Penn.” 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safe- 
ty Products.” 

SPRAGUE  ELECTRIC  * WORKS  OF 
GENERAL  ELECTRIC  CO..  627-531 
W.  34th  St..  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PANELS,  MOTOR-STARTING.— W hen 
an  automatic  motor  starter  is  used,  the 
contactors,  relays,  resistors  and  other  aux- 
iliary equipment  are  often  mounted  on  a 
panel  not  far  from  the  motor  so  that  the 
connecting  leads  from  the  starter  to  the 
motor  need  not  be  long.  By  mounting  all 
the  starting  equipment  on  a panel  it  may 
be  more  readily  protected  from  injury; 
Even  where  manual  starters  are  used, 
they  are  sometimes  mounted  on  a similar 
panel,  especially  when  the  motor  is  one  of 
high  rating  so  that  the  main  switch, 
starter  proper  and  resistors  occupy  con- 
siderable room,  but  logically  should  be 
grouped  together.  Smaller  starters  are 
often  arranged  with  the  main  switch 
mounted  above  but  on  the  same  slate  or 
other  insulating  base  as  the  starter,  thus 
constituting  a small  panel.  Also  see 
Panels,  controller. 

Manufacturers: 

Allen -Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  W’estinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

CUTLER-HAMMER  MFG.  CO.,  THE 
12th  St.  & St.  Paul  Ave.,  Milwaukee. 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Devoe  Electric  Switch  Co..  The.  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland.  Ohio.  “E.  C. 
& M.“ 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.,  & B.  & O.  R.  R.,  Can- 
ton. Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP..  N.  E.  Cor.  13th  & Wood  Sts., 
Philadelphia.  Pa.  “Elpeco.”  (See  dis- 
play adv.  page  1261.) 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hallberg.  J.  H.,  25  W.  45th  St..  New 
York,  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y.  * 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  N<f|  Orleans.  La. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
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METROPOLITAN  ELECTRIC  MPG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 

Jackson  Blvd.,  Chicago.  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 


win, Pa.  “Penn.” 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-29  Fulton  St..  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.  627-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO.,  1400  Rivard  St.,  De- 
troit, Mich.  (See  display  adv.  pages 
1279-1281.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 


Newark,  N.  J.  J 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave..  Pittsburgh,  Pa. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 


N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


PANELS,  PRESSURE  GOVERNOR.— 

Pressure  governors  of  the  diaphragm 
type  are  usually  self-contained  devices 
with  feet  provided  for  mounting,  and  can 
be  mounted  separately  or  on  a panel  with 
the  controller.  Governors  of  the  gage  type 
are  mostly  used,  either  with  a self-con- 
tained  or  separate  relay.  When  used  with 
a separate  relay,  the  gage  and  relay  are 
usually  mounted,  on  a small  slate  panel 
supported  by  a sheet  metal  frame.  They 
may  also  be  mounted  on  the  controller 
panel  with  which  the  gage  is  used.  Also 
see  Governors,  compressor  or  pressure 
pump;  also  Controllers,  compressor  and 
pump,  automatic. 


Manufacturers:  _ 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Devoe  Electric  Switch  Co.,  The.  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 


M." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
Liberty  Electric  Corp.,  Port  Chester,  N. 


METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 


City.  N.  Y. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See  dis- 
play adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 


Newark,  N.  J. 

Ward  Leonard  Electrid  Co.,  Mt.  Vernon, 


N.  Y. 

PANELS,  RADIO.— Radio  panels  are 
made  to  provide  a convenient  mounting 
for  variable  condensers,  inductances  and 
resistances,  as  well  as  the  control  switches 
and  apparatus  for  generators,  transformers 
and  the  various  receiving  and  transmit- 
ting circuits.  Sometimes  these  panels  are 
not  very  large  and  are  mounted  on  a desk 
or  table.  In  other  cases,  separate  support- 
ing frameworks  are  used.  Slate  is  often 
used  for  the  larger  panels  and  some  of 
the  smaller  ones  are  made  of  fiber  and 
some  of  Its  various  modifications. 


Manufacturers: 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York. 
N.  Y. 

KLAUS  RADIO  CO..  Eureka,  111. 

PANELS,  RHEOSTAT.— Separate  panels 
for  rheostat  mounting  are  often  placed 
near  starting  panels  for  motors  where  it 
is  desirable  to  have  adjustable  though  con- 
stant speed,  as  in  machine  tools,  printing 
presses,  etc.  In  these  cases  the  resistors 


When  writing  to  manufacturers  please 


may  be  mounted  directly  on  the  back  of 
the  panel,  or  in  the  larger  sizes  they  may 
be  separately  mounted  and  operated  , by  a 
chain  and  sprocket  or  bevel  gear  mechan- 
ism. The  use  of  remote-controlled  rheo- 
stats for  exciter  or  generator  field  control 
generally  requires  a separate  rheostat 
panel  placed  close  to  the  field  resistors. 
These  panels  have  the  motor-operated 
rheostat  mechanism  as  well  as  the  zheo- 
stat  faceplate  mounted  on  them. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City.  N.  J. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Automatic  Transportation  Co.,  2933  Main 
St..  Buffalo,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H."  (See  display  adv.,  pages 
1225-1230.) 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Qje., 
Can. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.,  & B.  & O.  R.  R..  Can- 
ton. Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  & Wood  Sts., 
Philadelphia.  Pa*  “Elpeco."  (See  dis- 
play adv.  page  1261.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Large-Dall  Mfg.  Co.,/  Inc.,  606  Cherry  St., 
Philadelphia.  Pa. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  & 14th  St..  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See  dis- 
play adv.,  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  SI., 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh.  Pa. 

TRUMBULL  ELECTRIC  MPG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T."  (See 
display  adv.,  pages  1282-1283.) 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PANELS,  SAFETY. — These  panels  are 
intended  primarily  as  feeder  or  distribut- 
ing panels  for  light  and  power;  they  are 
especially  applicable  in  factories  wher*  In- 
experienced or  unskilled  employees  have 
access  to  the  switchboard  and  where  the 
open  type  of  knife  switch  is  subject  to 
accidental  contact.  The  two  main  types 
of  safety  panels  are  the  removable  truck 
type  and  the  stationary  type.  With  the 
truck  panels  in  place  for  operation  all 
parts  are  completely  enclosed  and  with  the 
truck  removed  all  its  parts  are  absolutely 
dead  electrically  and  very  accesslbi  \ tnus 
providing  the  maximum  amount  of  safety 
for  the  operator.  In  addition  to  this  by 
means  of  spare  trucks  any  disabled  unit 
can  be  quickly  replaced.  The  stationary 
type  also  has  no  live  contacts  on  the  front 
of  the  panel,  which  frequently  serves  as 
the  front  of  a cage  which  enc’oses  the  live 
parts.  Some  of  the  power-clistributhig 

Eanels  are  built  like  the  safety  type  panel- 
oard,  but  have  much  heavier  switches 
and  branch  circuits.  Each  switch  Ainit  is 
usually  either  of  the  safety  switch  type 
or  the  special  form  known  as  the  lever 
switch.  The  switches  can  usually  be 
locked  In  the  open  position  by  means  of 
a padlock.  For  application  of  these  panels, 
see  Switchboards,  dead-front  cr  safety 
first;  Switchboards,  truck  panel  type.  Also 
see  Switches,  safety,  miscellaneous; 
Switches,  lever. 
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Manufacture*  •: 

ADAM  ELECTRIC  CO.,  FRANK,  36fc0 
Windsor  PI..  St.  Louis,  Mo.  “FA."  (See 
display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 


BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York.  San  Francisco,  Tor- 
onto. See  description  of  Benjamin- 
Starrett  dead  front  panels  under 
Panelboards,  standard. — Adv. 

Cleveland  Switchboard  Co..  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

Devoe  Electric  Switch  Co.,  The.  414 
Notre  Dame  St..  W.,  Montreal,  Que., 
Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal.  “Dem- 
co." 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.  & B.  & O.  R.  R.,  Can- 
ton. Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 


tady, 


G-E  Safety 
Panel 

out,  therefore, 
ed  on  it  is 


Both  removable-truck 
and  dead-front  types, 
which  see  for  descrip- 
tion. Also  an  en- 
closed draw-out  type 
panel  which  has  a 
circuit  breaker  en- 
closed in  a steel  hous- 
ing and  so  interlocked 
that  the  panel  can  bo 
drawn  out  only  when 
ttye  breaker  is  in  the 
“off"  position,  and 
cannot  be  replaced 
when  the  breaker  is 
in  the  “on"  position. 
When  the  panel  is 
all  apparatus  mount- 
dead  and  fully  acces- 


sible. An  oil  circuit  breaker  mounted 
in  a draw-out  type  panel,  non-auto- 
matic  or  automatic,  up  to  300  amperes 
and  25Q0  volts  and  with  or  without  an 
ammeter,  provides  an  induction  motor 
controlling  and  current  indicating  panel 
while  dispensing  with  the  usual  panel 
and  supports.  (Bulletin  67106-A.)  See 
adv.  pages  1203-1223. — Adv. 

Electrical  Mfg.  Co..  The.  4149  E.  79th 
St.,  Cleveland.  Ohio. 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St..  New  York.  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St..  Toledo,  Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia.  Pa. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave..  Cleveland.  Ohio. 

L’b^rty  Electric  Corp.  P^rt  Chester,  N. 
Y. 

Mendell  Mfg.  Co..  Mattapoisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
Long  Island  City,  N.  Y.  First  illustra- 
tion shows  snap  switch  originated  by 


Metropolitan  Snap  Switch 


this  company.  Safety  panels  are 
equipped  with  this  snap  switch  made 
expressly  for  such  work — rugged,  large 
contact  surfaces,  positive  in  action  and 
removable  from  face  of  panel.  All  live 
parts  of  panels  are  enclosed.  They 
also  manufacture  all  types  and  kinds  of 
safety  panelboards,  switches.  and 
switchboards.  The  second  illustration 
shows  the  “NARO"  panel  This  is  type 
NPB  only  10  Ins.  wide.  NP  Is  only 
6 ins.  wide.  Simple  and  saves  labor 
on  installation  work.  Metropolitan 
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push  button  used.  High  grade  through- 
out. Particularly  adapted  to  work 


i 

The  “Naro”  Panel 

where  lightness,  small  dimensions, 
flexibility  and  safety  against  accident 
and  panic  are  factors. — Adv. 

MUTUAL  ELECTRIC  & MACHINE  CO.. 
858  Fort  St.,  West,  Detroit.  Mich.  A 
complete  line  of  deadfront.  safety-type 
lighting  panels  and  cabinets,  arranged 
for  either  plug  or  cartridge  fuses,  with 
branch  push  switches,  or  heavy  30- 
amp.  toggle  switches.  The  cabinets  are 
so  arranged  that  exposed  live  metal 


Safety  Type  Lighting  Panel 


parts  are  not  accessible  to  other  than 
authorized  persons,  but  access  may  be 
gained  so  as  to  permit  operation  of  the 
switches  without  exposing  the  operator 
to  dangerous  live  parts.  For  residen- 
tial work,  push  switches  are  satisfac- 
tory. For  public  buildings  and  indus- 
trial plants,  heavy  30 -amp.  toggle 
switches  are  recommended.  Also  see 
display  adv.  page  1285. — Adv. 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin.  Pa.  “^enn.” 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St..  Chicago,  TU. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

Robertson  Electric  Construction  Co..  Mo- 
hawk & Niagara  Sts.,  Buffalo,  N.  Y. 

Safety  Electric  Products  Co.,  Tnc..  1548 
Central  Ave.,  Los  Angeles,  Cal.  ’‘Safety 
Products.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO.. 
WILLIAM.  21  S.  11th  St.,  St.  Louis, 
Mo.  (See  complete  descriptive  infor- 


mation under  “Panelboards,  stand- 
ard.’’)— Adv. 

PANELS,  TRANSFORMER.  — Trans- 
former panels  are  sometimes  found  in 
small  substations  or  generating  plants, 
especially  in  hydraulic  power  plants.  They 
are  really  a modification  of  a line  panel, 
except  that  they  are  used  in  conjunction 
with  a small  transformer,  to  supply  the 
station  lights  or  miscellaneous  auxiliaries. 
The  apparatus  mounted  on  transformer 
panels  is  varied,  depending  on  their  use, 
and  may  contain  nothing  more  than 
switches  for  the  circuits  supplied. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W.,  Toronto,  Ont.,  Cun. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  *>nt.,  Can. 
“Westinghouse.” 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St..  W.,  Montreal,  Que.,  Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.,  & B.  & O.  R.  R.,  Can- 
ton. Ohio. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St.. 
Cleveland,  Ohio. 

Great  Lakes  Radio  Supplies  Co.,  Inc.. 
1st  National  Bank  Bldg.,  Elmhurst,'  111. 
“RVA.” 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island,  City, 
N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.,  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

PANG  BORN  CORP.— Hagerstown,  Md. 
Manufacturer  of  sand-blast  equipment. 
President  and  general  manager,  Thomas 
W.  Pangborn;  vice-president.  John  C. 
Pangborn;  secretary  and  treasurer,  Charles 
L.  Lane.  Main  office.  Hagerstown,  Md. 
Branch  offices,  Detroit,  Mich.;  Chicago. 
111.;  Springfield,  Mass.;  Rochester,  N.  Y.: 
Philadelphia,  Pa.:  San  Francisco,  Cal.; 
Seattle,  Wash.;  Toronto,  Ont.,  Can. 

PANS,  FIXTURE.— The  drop  lights  or 
pendants  of  shower  fixtures  are  common- 
ly suspended  from  a stamped  and  em- 
bossed plate  of  brass  or  other  fixture  ma- 
terial frequently  called  a fixture  pan  on 
account  of  its  shape.  This  pan  may  bo 
fastened  to  the  ceiling  or  suspended  by 
chains  from  a canopy  or  plate  mounted  on 
the  ceiling.  Such  pans  are  also  known  by 
the  more  general  name  of  fixture  plate. 
See  Plates,  fixture. 

PANS.  OIL  DRIP,  FOR  MOTORS,  GEN- 
ERATORS, “ETC.— Metal  pans  are  fre- 
quently used  to  catch  dripping  oil  and 
grease  from  motor  and  generator  bearings. 
Oil  dropping  on  floors  makes  them  exceed- 
ingly slippery  and  makes  walking  partic- 
ularly hazardous  near  electrical  machin- 
ery; on  wooden  floors  it  also  increases  the 
fire  hazard.  Consequently  sheet  metal  pans 
are  usually  placed  beneath  the  bearings. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St., 
New  York,  N.  Y.  (See  display  adv., 
page  1257.) 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St..  E.  Toronto,  Ont.,  Can.  “C. 
D.  & E.  B.” 

Kirk  & Blum  Mfg.  Co.,  2846  Spring 
Grove  Ave.,  Cincinnati.  Ohio. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans.  La. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

PANTASOTE  CO. — 11  Broadway,  New 
York.  N.  Y.  Manufacturer  of  artificial 
leather  for  car  curtains,  etc.  President, 
Clarence  Whitman:  vice-president,  E.  H. 
Outerbridge;  secretary  and  treasurer,  Ray- 
mond Harvey;  sales  manager,  J.  M.  High. 

PANTOGRAPHS,  TROLLEY  COLLEC- 
TOR.— A device  utilizing  the  principle  of 
the  pantograph  in  adapting  itself  to 
variable  heights  of  contact  conductor  and 
used  as  a means  of  collecting  heavy  cur- 
rents at  high  speed  and  transmitting  them 
to  the  moving  car  or  locomotive.  They 
are  used  in  heavy  and  high-speed  serv- 
ice and  do  not  require  reversal  for  change 
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of  direction  of  running.  Spiral  coil  springs 
are  used  to  maintain  the  pressure  between 
the  contact  element  of  the  pantograph  and 
the  overhead  conductor.  Lowering  of  the 
pantograph  to  its  minimum  height  and 
raising  it  to  operating  position  is  ac- 
complished by  means  of  air  pressure  act- 
ing in  suitable  cylinders  and  mechanical 
connections.  The  outfit  is  characterized  by 
light  weight  of  all  moving  parts,  so  that 
minimum  pressure  is  required  between  the 
current-collecting  element  of  the  panto- 
graph and  the  overhead  conductor  to  ef- 
fect rapid  changes  in  height,  and  main- 
tain continuous  contact  at  high  speed.  The 
limitations  of  the  trolley  wheel  in  regard 
to  current-collecting  capacity  and  in  main- 
taining contact  with  the  overhead  under 
all  conditions  of  speed  brought  about  the 
development  of  the  pantograph.  The  length 
of  the  current-collecting  element,  which 
is  carried  at  right  angles  to  and  in  direct 
contact  with  the  conductor,  i&  such  that 
connection  is  maintained  at  all  times  under 
high-speed  conditions  and  with  maximum 
lateral  motion  of  the  top  of  the  car  or 
locomotive.  These  collecting  elements  are 
subject  to  considerable  wear:  they  may  be 
either  of  the  roller  or  sliding  type  and  are 
readily  renewable.  , 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

WESTINGHOUSE  ELECTRIC  & *MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PAPER. — Paper  is  used  extensively  for 
electrical  insulating  purposes.  It  is  made 
from  wood  pulp,  plant  fiber  or  rags,  which 
are  reduced  to  a thin  pulp  by  the  use  of 
steam  and  chemicals  combined  with  me- 
chanical beaters  or  agitators.  The  pulp  is 
then  run  onto  a continuous  fine-mesh 
sieve,  and  Jhe  fibers  do  not  pass  through 
but  form  a felt  which  when  dried  and 
finished  is  called  paper.  Very  frequently 
loading  matter,  such  as  china  clay  or  cal- 
cium sulphate,  is  used  and  a vegetable  or 
mineral  sizing  solutfon  is  also  applied  to 
Improve  the  surface.  The  fibers  employed 
determine  the  quality  and  mechanical 
properties  of  the  paper.  Linen  or  manila 
fiber  gives  a tough  strong  paper,  while 
wood  pulp  gives  one  that  is  easily  torn. 
Insulating  paper  is  usually  treated  to 
render  it  nonhygroscopic;  when  dry  and 
untreated  it  has  a dielectric  strength  of. 
4300  to  9000  volts  per  mm.  Insulating 
papers  are  given  various  naihes.  depend- 
ing on  the  materials  from  which  they  are 
made  and  on  their  subsequent  treatment. 

PAPER,  ASBESTOS.— A soft,  hygro- 
scopic material  with  very  little  mechanical 
strength,  composed  of  an  asbestos  base 
and  binding  material,  which  will  withstand 
temperatures  of  250°  C.  without  injury.  It 
has  a dielectric  strength  of  about  4000 
volts  per  mm.  Frequently  impregnating 
compounds  are  used  and  although  they  de- 
crease the  temperature  range  to  around 
100°  C.,  the  dielectric  strength  Is  increased 
to  about  8000  volts  per  mm. 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave. 
& Stokley  St.,  Philadelphia,  Pa. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St..  New  York,  N.  Y. 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Franklin  Mfg.  Co.,  The,  Franklin,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St..  New  York,  N.  Y. 

Keasbey  & Mattison  Co.,  Ambler,  Pa. 
"Ambler.” 

Kramig  & Co.,  R.  E..  8th  St.  & Eggles- 
ton Ave.,  Cincinnati.  Ohio. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Paterson  Asbestos  Mfg.  Co.,  Paterson, 
N.  J. 

Robertson  Co.,  H.  H.,  1st  National  Bank 
Bldg.,  Pittsburgh,  Pa. 

Standard  Asbestos  Co.,  69  Beekman  St., 
New  York.  N.  Y 

Union  Paper  & Twine  Co.,  125  St.  Clair 
Ave.,  N.  W.,  Cleveland,  Ohio. 
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Vulcan  Asbestos  Mfg,  Co.,  95  Broad  St., 
New  York,  N.  Y 

Watson  Co.,  H.  F.,  Erie,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PAPER,  FISH  AND  ROPE.— Fish  paper 
is  a very  tough,  strong,  flexible  form  of 
fiber,  resembling  hard  fiber  in  appear- 
ance. It  resists  mechanical  injury  and 
moderate  heat  better  than  any  other  in- 
sulating paper  known,  and  is  used  exten- 
sively for  wrapping  coils,  etc.  Fish  paper 
is  hygroscopic  and  is  usually  treated  with 
paraffin  or  some  similar  compound.  It 
will  stand  baking  for  a short  time  only 
and  for  this  reason  should  not  be  used 
with  impregnating  compounds.  Mica  layers 
are  frequently  built  up  on  either  side  to 
increase  the  dielectric  strength  and  still 
give  great  mechanical  strength.  Rope 
paper  is  made  from  a good  grade  of 
hemp-rope  stock,  and  because  of  its  long 
fibers  makes  a very  strong  paper.  It  is 
bound  together  with  cement  or  varnish 
and  is  frequently  used  to  insulate  trans- 
former coil  windings. 

Manufacturers: 


’ American  Vulcanized  Fibre  Co.,  622 
Equitable  Bldg.,  Wilmington,  Del. 
“Vul-Cot.” 

Bartlett,  Inc.,  H.  N.f  19  Park  PI.,  New 
York,  N.  Y. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont..  Can. 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adv., 
page  1320.) 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diaihond  F.” 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St..  Philadelphia.  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hewitt  & Bros.,  C.  B.,  16-24  Ferry  St., 
New  York,  N.  Y.  “Old  Hick.” 

Manning  Paper  Co.,  John  A.,  P.  O. 
Drawer  87,  Troy,  N.  Y.  (Rope.) 

Mica  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St.. 
New  York,  N.  Y.  (“Tuftex”  and  “Mica- 
Rite”  rope),  (“Fyberoid”  and  “Insu- 
lite”  fish.) 

National  Fibre  & Insulation  Co.,  Yorklyn, 
Del.  “Peerless.” 

Pittsburgh  Insulating  Co.,  96-100  43rd 
St.,  Pittsburgh,  Pa.  “Pico.” 

Rogers  Paper  Mfg.  Co.,  Inc.,  The,  219 
Hartford  Rd.,  South  Manchester,  Conn. 

Schoonmaker  Co.,  A.  O.,  88  Park  PI., 
New  York,  N.  Y.  “Aosco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 


n«£££R’,f^LtERBOARD  AND  PRESS. 
BOARD. — Fullerboard  and  pressboard  ar< 
made  of  paper  clippings  and  cotton  ragi 
Into  a form  similar  to  paper  but  thickei 
and  less  flexible.  The  product  has  gooc 
dielectric  properties,  if  treated  to  make 
it  nonhygroscopic,  and  is  useful  when 
mechanical  strength  is  needed.  Tie  dielec- 
tric strength  for  dry  untreated  pressboard 
or  fullerboard  is  about  7900  to  13,000  volti 
per  mm.,  and  its  resistivity  about  11x10' 
ohm-cm.  Treating  with  varnish  after  bak- 
ing  improves  the  dielectric  strength,  bul 
the  best  results  are  obtained  by  boiling 
in  transformer  oil,  giving  a strength  ol 
about  30,000  volts  per  mm.  This  make* 
these  products  valuable  for  use  when 
they  will  be  continually  immersed  in  trans- 
former oil.  These  materials  are  also  mud 
used  for  insulating  the  armature  slots  ol 
low-voltage  machines,  but  oil  treatment 
is  not  then  used. 


Manufacturers: 


Bartlett.  Inc..  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  (See  display  adv., 
page  1320.) 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F.” 

DOWNEY  CO.,  GILBERT  H.  7 S.  17th 
St.,  Philadelphia,  Pa. 


Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

GENERAL  ELECTRIC  £0  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hewitt  & Bros.,  C.  B.,  16-24  Ferry  St., 
New  York,  N.  Y.  “Hipaco,”  “Adrian.” 

Manning  Paper  Co..  John  A.,  P.  O. 
Drawer  87,  Troy,  N.  Y. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  “Mica-Rite.” 

Pittsburgh  Insulating  Co.,  96-100  43rd 
St.,  Pittsburgh,  Pa.  “Pico.” 

Rogers  Paper  Mfg.  Co.,  Inc.,  The,  219 
Hartford  Rd.,  South  Manchester,  Conn. 

Schoonmaker  Co.,  A.  O.,  88  Park  PI., 
New  York,  N.  Y.  “Aosco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PAPER,  MICA-COATED.  — Various 
forms  of  insulating  papers,  such  as  fish 
and  rope  paper®,  pressboard,  fullerboard, 
etc.,  are  mica-coated  by  applying  a cement, 
varnish  or  shellac  and  building  up  layers 
of  thin  mica  scales.  They  are  built  up  in 
a variety  of  ways,  depending  on  their  use 
and  the  flexibility  desired.  The  products 
are  heat-resisting  and  also  have  good 
dielectric  strengths,  ranging  from  27,500  to 
51,000  volts  per  mm. 

Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  Pl.f  New 
York,  N.  Y. 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  “Micabond.”  (See 
display  adv.,  page  1320.) 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

English  Mica  Co.,  Spruce  Pine,  N.  C. 

Fillion,  Inc.,  S.  O.,  68  Murray  St.,  New 
York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Phonograph  Appliance  Co.,  The,  174 
Wooster  St.,  New  York,  N.  Y. 

Tar  Heel  Mica  Co.,  Plumtree,  N.  C. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

PAPER,  OILED  AND  PARAFFINED.— 
Paper,  being  hygroscopic,  has  its  insulat- 
ing properties  considerably  improved  by 
treating  it  with  oil  or  paraffin.  The  paper 
is  usually  heated  until  thoroughly  dry  and 
then  boiled  with  oil  or  paraffin.  The  dielec- 
tric strength  of  oiled  papers  varies  from 
31,500  to  68,500  volts  per  mm. 

Manufacturers: 


Bartlett  Inc..  H.  N.,  19  Park  PL,  New 
York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  “Champion.”  (See 
display  adv.  page  1320.) 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Diamond  State  Fibre  Co.,  Bridgeport 
Pa.  “Diamond  F.” 


i ±1.,  I S.  17tl 

St.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.,  pages  1203-1223.] 
Hewitt  & Bros.,  C.  B.,  16-24  Ferry  St. 
New  York,  N.  Y. 

Mica  Insulator  Co..  68  Church  St.,  Nev 
York,  N.  Y.  “Empire.” 

Mica  Insulator  Co.,  Victoriaville,  Que. 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St 
New  York,  N.  Y. 

Pittsburgh  Insulating  Co.,  96-100  43rd  St. 

Pittsburgh,  Pa.  “Pico.” 

Schoonmaker  Co.,  A.  O.,  88  Park  PL, 
New  York,  N.  Y.  “Aosco.” 

Standard  Insulation  Co.,  Rutherford,  N, 
J.  “Sico.” 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


PAPER  SHADES. — See  Shades,  parch- 
ment, paper  and  celluloid. 


PAPER  SLEEVES.- 

for  cable  conductors. 


■See  Sleeves,  paper, 


PAPER,  SPECIAL  AND  MISCELLAN- 
EOUS INSULATING. — Papers  treated  with 
various  impregnating  compounds,  such  as 
oxidized  linseed  oil  and  asphalt,  or  oil  and 
gum-base  varnish,  etc.,  are  made  for 
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special  purposes.  Cement  papers  are  made 
by  using  a cementing  varnish  or  binder. 
Others  are  made  more  flexible  by  using 
a rubber  compound  as  a binder,  and  in 
conjunction  with  mica,  or  adbestos. 
Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PL.  New 
York,  N.  Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
Certain-Teed  Products  Corp.,  SL  Louis, 
Mo. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F,”  “Glassine.” 
DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.,  pages  1203-1223.) 
Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hard  Fibre  & Insulation  Corp.,  96-104 
Spring  St.,  New  York,  N.  Y. 

Hewitt  & Bros.,  C.  B.,  16-24  Ferry  SL. 
New  York,  N.  Y. 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington,  N.  J.  Irvington 
varnished  paper  is  used  extensively  for 
coil  windings,  magnetos,  etc.,  where 
high  insulating  qualities  and  limited 
space  are  the  controlling  factors.  It 
is  also  used  very  largely  for  electrical 
condensers  and  in  making  punched 
condenser  films.  The  product  been 
developed  to  take  the  place  of  mica  in 
work  of  this  character.  The  paper  is 
specially  made  for  the  purpose,  being 
of  the  finest  quality  obtainable,  the 
entire  output  of  certain  mills  being 
taken.  This  insures  uniformity  of  the 
product.  The  amount  of  paper  Insula- 
tion now  being  used  in  electrical  work 
of  this  character  is  indicated  by  the 
fact  that  a single  magneto  manufac- 
turer consumes  seven  tons  monthly. 
See  display  adv.  page  1319  for  all 
Irvington  electrical  products.— Adv. 
John8-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Keystone  Fibre  Co.,  Yorklyn,  Del. 

Lehon  Co.,  The,  W.  44th  St.  A Oakley 
Ave.,  Chicago,  111. 

Manning  Paper  Co.,  John  A.,  P.  O. 

Drawer  87,  Troy,  N.  Y. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Rogers  Paper  Mfg.  Co.,  Inc.,  The,  219 
Hartford  Rd.,  South  Manchester,  Conn. 
Standard  Insulation  Co..  Rutherford.  N. 
J.  “Sisco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PAPER  TAPE. — Paper  tapes  are  cut 
from  many  of  the  oiled,  paraffined  or 
otherwise  treated  and  built-up  papers,  and 
are  used  extensively  in  the  manufacture 
of  paper- insulated  cables  for  both  power 
and  telephone  or  telegraph  service. 
Manufacturers: 

Bartlett.  Inc.,  H.  N.,  19  Park  PL.  New 
York,  N.  Y. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
Diamond  State  Fibre  Co..  Bridgeport, 
Pa.  “Diamond  F.” 

DOWNEY  CO.,  GILBERT  H..  7 S.  17th 
St.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.,  pages  1203-1223.) 
Good  Mfg.  Co.,  The.  160  N.  Wells  St., 
Chicago,  111. 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington,  N.  J.  See 
“Paper,  Special  and  Miscellaneous  In- 
sulating.” Also  display  adv.  page  1319 
for  all  Irvington  electrical  products. — 
Adv. 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Mica  Insulator  Co.,  68  Church  SL,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St- 
New  York,  N.  Y. 

Standard  Insulation  Oo.,  Rutherford,  N. 
J.  “Sisco.” 


PAPERS,  ELECTRICAL  WEEKLY  AND 
MONTHLY. — See  Periodicals,  electrical  for 
a complete  list  of  American  and  Canadian 
electrical  papers  having  a general  circula- 
tion. 
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PARA-STEEL. — Trade  name  for  porce- 
lain enameled  reflector  manufactured  by 
the  Wheeler  Reflector  Co.,  156  Pearl  St., 
Boston,  Mass. 

PARABOLIC  REFLECTOR.— A form  of 
reflector  extensively  used  for  headlights, 
spotlights  and  searchlights  because,  when 
the  source  of  light  Is  placed  at  a certain 
point  on  the  axis,  known  as  the  focus, 
the  reflected  rays  of  light  will  be  sent  out 
in  parallel  lines.  It  derives  its  name  from 
the  fact  that  it  corresponds  in  shape  to 
the  surface  described  by  a parabola  re- 
volved on  its  axis.  See  Reflector. 

PARAC. — Trade  name  for  rubber- 
covered  wire  and  cable  manufactured  by 
the  Phillips  Wire  Co.,  Pawtucket,  R.  I. 

PARACORE. — Trade  name  for  rubber 
covered  wire  manufactured  by  the  Na- 
tional India  Rubber  Co.,  Bristol,  R.  I. 

PARADOX. — Trade  name  for  reamers 
made  by  the  Cleveland  Twist  Drill  Co., 
E.  49th  St.  & Lakeside  Ave.,  Cleveland. 
Ohio. 

PARAFFIN. — Paraffin  is  obtained  chiefly 
by  the  distillation  of  oil,  but  can  also  be 
produced  by  distillation  of  coal  or  wood. 
It  consists  of  a mixture  of  hydrocarbons, 
and  is  a white  or  nearly  colorless  wax- 
like substance.  It  is  not  affected  by  most 
acids  or  alkalies.  It  melts  at  from  45 
to  80°  C.  Paraffin  is  a good  insulator, 
having  a resistivity  of  1015  to  101®  ohm-cm., 
and  a dielectric  strength  of  about  11,800 
volts  per  mm.  It  is  used  for  impregnating 
resistance  coils  of  low  current  capacity  to 
exclude  moisture,  sometimes  also  as  a Ai- 
ling or  sealing*  material,  but  more  generally 
for  impregnating  and  treating  papers, 
fabrics  and  storage-battery  boxes  and 
trays  to  render  them  impervious  to  mois- 
ture and  acids.  It  also  forms  an  ingredient 
of  many  filling,  sealing  and  impregnating 
compounds. 

Manufacturers: 

American  Oil  Corp.  172  S.  Water  St., 
Jackson.  Mich.  "American,”  "Amoil- 
co,”  "Amoco." 

Emlenton  Refining  Co.,  Emlenton,  Pa. 

Emery  Mfg.  Co.,  Bradford,  Pa.  "Emery." 

Pennsylvania  Paraffine  Works,  Titusville, 
Pa. 

Pierce  Oil  Corp.,  25  Broad  St..  New  York, 
N.  Y. 

Pure  Oil  Co.,  Columbus.  Ohio. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Sinclair  Refining  Co.,  Conway  Bldg., 
Chicago,  111.  "Sinclair." 

Strohmeyer  & Arpe  Co.,  139-141  Frank- 
lin St.,  New  York,  N.  Y.  "Montan," 
"Ozokerite,"  "Carnauba." 

Tidewater  Oil  Co.,  11  Broadway,  New 
York.  N.  Y. 

PARAFFIN,  TO  BOIL  OUT  IN.— To  hold 
something  In  a bath  of  liquid  paraffin  until 
the  water  is  all  boiled  out.  The  paraffin 
does  not  boil,  but  is  hotter  than  100°  C. 
(212°F.).  Thi*  treatment  is  often  given 
to  resistance  coils  for  resistance  boxes, 
other  coils,  condensers,  wood  parts,  such 
as  storage  battery  trays,  etc.  The  paraf- 
fin fills  all  the  pores  and  crevices  and  pre- 
vents the  entry  of  moisture. 

PARAFFINED  PAPER.— See  Paper,  oiled 
and  paraffined. 

PARAGON. — Trade  name  for  electrical 
toys,  novelties,  battery  motors,  etc.,  man- 
ufactured by  the  Adams-Morgan  Co.,  Al- 
vin Place,  Upper  Montclair,  N.  J. 

PARAGON. — Trade  name  for  lighting  re- 
flector manufactured  by  the  American  Re- 
flector & Lighting  Co.,  100-104  S.  Jefferson* 
St..  Chicago,  111. 

PARAGON. — Trade  name  for  die  stocks 
manufactured  by  the  S.  W.  Card  Mfg.  Co.. 
Mansfield,  Mass. 

PARAGON. — Trade  name  for  radio  re- 
ceivers manufactured  by  the  Chicago  Radio 
Laboratory.  Ravenswood  & Schreiber  Aves., 
Chicago,  111. 

PARAGON. — Trade  name  for  twist  drills 
made  by  the  Cleveland  Twist  Drill  Co.,  E. 
49th  St.  & Lakeside  Ave.,  Cleveland,  Ohio. 

PARAGON. — Trade  name  for  grounding 
devices,  battery  boxes,  time  switches  and 
insulators  manufactured  by  the  Paragon 
Electric  Co.,  Old  Colony  Bldg.,  Chicago, 
111. 

PARAGON. — Trade  name  for  soldering 
paste,  fluid  and  salts  manufactured  by  the 
Paragon  Insulating  Co.,  5716  Euclid  Ave., 
Cleveland.  Ohio. 

PARAGON. — Trade  name  for  graphite 
and  graphite  products  made  by  George  F. 


Pettinos,  Real  Estate  Trust  Bldg.,  Phila- 
delphia, Pa. 

PARAGON  ELECTRIC  CO.— Chicago.  111. 
Manufacturer  of  grounding  devices,  bat- 
tery boxes,  time  switches  and  insulators. 
President,  E.  M.  Platt;  secretary,  E.  V. 
Platt.  Main  office,  Old  Colony  Bldg.,  Chi- 
cago, 111.  Factory,  Manitowoc,  Wis. 
Branch  offices,  911  Western  Ave.,  Seattle, 
Wash.;  86  3rd  St.,  San  Francisco,  Cal.; 
253  Broadway,  Los  Angeles,  Cal. 

PARAGON  INSULATING  CO.,  THE.— 

5716  Euclid  Ave.,  Cleveland.  Ohio.  Man- 
ufacturer of  soldering  fluid.  Business 
established  1895.  President,  E.  B.  Meriam; 
general  manager,  A1  Ascher. 

PARALINE. — Trade  name  for  attach- 
ment plug  cap  manufactured  by  Harvey 
Hubbell,  Inc.,  Bridgeport,  Conn. 

PARALLEL. — Connected  in  branches  of 
a circuit  so  that  the  combined  circuit  cur- 
rent is  the  sum  of  the  currents  in  the 
branches.  The  branches  are  called  parallel 
or  multiple  or  shunt  branches.  Parallel 
connections  are  contrasted  with  series 
connections.  In  the  former  the  total  cur- 
ren  divides  among  the  branches;  in  the 
latter  all  the  current  passes  through  all 
the  parts  of  the  circuit  in  succession. 

PARALLEL-SERIES. — See  Series-mul- 
tiple or  series-parallel. 

PARALLEL  WINDING.— A type  of  arm- 
ature winding,  also  called  lap  winding,  par- 
ticularly suitable  to  large  machines.  See 
Armature  winding.  Also  see  Lap  wind- 
ing. 

PARAMAGNETIC  BODIES.  — Those 
whose  permeability  is  greater  than  unity 
(that  of  air)  but  less  than  that  of  iron. 
Cobalt  and  nickel  are  examples.  Also  see 
Permeability. 

PARAMOUNT. — Trade  name  for  electric 
cloth  cutting  machine  manufactured  by.  the 
Wolf  Electrical  Promoting  Co.,  810  Main 
St.,  Cincinnati,  Ohio. 

PARANITE. — Trade  name  for  wire  and 
cables  manufactured  by  the  Indiana  Rub- 
ber & Insulated  Wire  Co.,  Jonesboro,  Ind. 

PA  RAX  EL. — Trade  name  for  rubber- 
covered  wires  and  cables  manufactured  bv 
the  Bishon  Gutta-Percha  Co.,  420-430  E. 
25th  St.,  New  York,  N.  Y. 

PARCH -O- LITE  CO.— 74  E.  Roosevelt 
Rd.,  Chicago.  111.  Manufacturer  of  port- 
able electric  lamps  and  lamp  shades.  Busi- 
ness established  1919.  President  and  gen- 
eral manager.  Oscar  Reinhold;  secretary 
and  treasurer,  L.  K.  Rosenfeld. 

PARDEL  CORP.— Philadelphia,  Pa.  Man- 
ufacturer of  water-tuhe  boilers  and  super- 
heaters. President.  John  Clinton  Parker; 
vice-president.  S.  C.  Delamater;  treasurer. 
Bernard  Dieckhaus;  secretary,  William  C. 
Wells,  Jr.;  general  manager,  Edgar  Cock- 
roft;  sales  manager,  E.  C.  Rolfe.  Main 
office.  Bailey  Bldg.,  Philadelphia,  Pa. 
Brnnch  office,  1270  Broadway,  New  York, 
N.  Y. 

PARERS  AND  PEELERS,  VEGETABLE 
AND  FRUIT,  MOTOR-DRIVEN.— These 
are  machines  which  do  not  literally  peel 
the  vegetables  or  fruits,  but  accomplish 
the  same  result  with  much  less  waste  by 
earing  or  abrasion.  The  vegetables  are 
nlaced  within  a cylinder  which  is  rotated 
bv  a motor  driving  through  shaft  and  belt- 
ing or  gears,  the  abrasion  process  taking 
olace  by  rolling  within  the  roughened  inner 
surface  of  the  cylinder.  Such  vegetables 
as  potatoes,  carrots  and  turnips  are  effec- 
tively pared  in  these  machines.  Apples  of 
wi-tain  kinds  may  also  be  treated  In  this 
manner  so  as  to  be  as  well  prepared  as  by 
ordinary  peeling. 

Manufacturers: 

American  Machinery  Co..  Inc.,  330  N. 
12th  St..  Philadelphia.  Pa.  "American." 

Anstice  & Co.,  Inc.,  Joslah,  Rochester, 
N.  Y.  "Sterling." 

Blnkeslee  & Co.,  G.  S.,  Cicero,  111. 
* 'Blakcslee." 

Bramhall.  Deane  Co..  261-265  W.  36th 
St..  New  York,  N.  Y.  "Deane." 

Maxim  Mfg.  Co.,  700  W.  22nd  St..  Chi- 
cago, 111.  "Sinteelo." 

Redmon.  Edgar  & Redmon,  218  S.  1st 
St...  W.,  Cedar  Rapids,  Iowa.  "EZ- 
Way.” 

Sprague  Canning  Machinerv  Co.,  222  N. 
Wabash  Ave..  Chicago,  111. 

St^arnes  Co.,  133  W.  Lake  St.,  Chicago, 

111. 

PARIAN. — Trade  name  for  Illuminating 
glassware  manufactured  by  the  Gill  Bros. 
Co.,  627  Franklin  Ave.,  Steubenville,  Ohio. 


PARISIAN. — Trade  name  for  electric 
heating  appliances  manufactured  by  the 
William  E.  Slaughter  Co,.  1716  S.  Michi- 
gan Ave.,  Chicago,  111. 

PARISIENNE  LAMP  A SHADE  CO 

1220  W.  6th  St.,  Cleveland,  Ohio.  Man- 
ufacturer of  portable  electric  lamps  and 
lamp  shades. 

PARK  AND  SUBURBAN  CABLE See 

Cable,  park  and  suburban. 

PARK  FALLS  LUMBER  CO.— Park 
Falls,  Wis.  Producer  of  cedar  poles,  posts, 
railway  ties  and  insulating  lumber.  Busi- 
ness established  1914.  President,  Edward 
Hines;  vice-president,  L.  L.  Barth;  secre- 
tary, C.  F.  Wiehe;  treasurer,  E.  H. 
Thomas;  general  manager,  W.  B.  Clubine; 
sales  manager,  W.  H.  Bundy.  Main  office 
Park  Falls,  Wis.  Branch  offices,  Hayward, 
Wis. ; Rice  Lake,  Wis.  Sales  represent- 
ative, H.  S.  Dewey,  1324  Otis  Bldg..  Chica-' 
go,  111.  (Exclusive  distributor,  Edward 
Hines  Lumber  Co..  2431  S.  Lincoln  St., 
Chicago,  111.) 

PARKER. — Trade  name  for  water- tube 
boilers  and  superheaters  manufactured  by 
the  Pardel  Corp.,  Bailey  Bldg.,  Philadel- 
phia, Pa. 

PARKER  & SON,  J.  H. — Parkersburg, 
W.  Va.  Manufacturers  of  porcelain  and 
other  insulations.  President,  J.  H.  Parker; 
secretary  and  treasurer,  W.  M.  Parker. 
Main  office,  Parkersburg,  W.  Va.  Branch 
offices,  Boston,  Mass.;  Chicago,  111.;  Phila- 
delphia, Pa.;  Pittsburgh,  Pa.;  San  Francis- 
co. Cal.;  St.  Louis,  Mo.;  New  York,  N,  Y. 

PARKER  CO.,  THE  CHARLES.— Mer- 
iden, Conn.  Manufacturer  of  electric  light- 
ing fixtures,  portable  lamps,  wood  screws, 
etc.  Business  established  1832.  President. 
D.  W.  Parker;  vice-president,  W.  F.  Park- 
er; secretary,  treasurer  and  general  man- 
ager, W.  H.  Lyon;  sales  manager,  C.  L. 
Lyon.  Main  office  and  factory,  48  Elm  St., 
Meriden,  Conn.  Branch  office,  25  Murray 
St.,  New  York,  N.  Y. 

PARKER,  C.  W. — Leavenworth,  Kans. 
Manufacturer  of  electrical  amusement  de- 
vices and  decorative  lighting  specialties. 
Business  established  1892. 

PARKER  PROCESS. — Trade  name  for 
rust  preventives  made  by  the  Parker  Rust- 
Proof  Co.,  623-45  Milwaukee  Ave.,  Detroit, 
Mich. 

PARKER  RUST-PROOF  CO.— 623-645 
Milwaukee  Ave.,  Detroit,  Mich,  Manufac- 
turer of  rust  preventives.  Business  estab- 
lished, 1915.  President  and  general  man- 
ager, George  E.  Lane;  secretary  and  treas- 
urer. W.  M.  Cornelius. 

PARKER  SUPPLY  CO.,  INC.— 781  E. 
135th  St.,  New  York,  N.  Y.  Manufacturer 
of  screws. 

PARKER  WHITE;  METAL  A MACHINE 

CO. — South  Erie,  Pa.  Manufacturer  of 
metal  castings,  magneto  parts,  etc. 

PARKESBURG  IRON*  CO.— Beale  Bldg., 
Parkesburg,  Pa.  Manufacturer  of  boiler 
tubes. 

PARKIN  MFG.  CO.— San  Rafael,  Cal. 
Manufacturer  of  molded  insulation  and 
dies  therefor,  instrument  dials,  radio  in- 
struments, etc.  Business  established  1919. 
General  manager,  John  Parkin,  Jr. 

PARTRICK  A WILKINS  CO. — 51  N.  7th 
St.,  Philadelphia,  Pa.  Manufacturer  of 
annunciators,  alarms,  and  electrical  house 
goods.  Business  established  1867.  Pres- 
ident and  general  manager,  E.  Ward  Wil- 
kins; vice-president  and  treasurer,  Frank 

G.  Buckley;  secretary  and  sales  manager, 
Warren  W.  Wilkins. 

PARTRIDGE  LUMBER  CO.,  T.  M.— 729- 
732  Lumber  Exchange.  Minneapolis,  Minn. 
Producer  of  cedar  poles,  posts  and  railway 
ties.  Business  established  1901.  President, 
T.  M.  Partridge;  secretary  and  treasurer, 

H.  F.  Partridge;  sales  manager,  W.  M. 
Wattson. 

PASS  A SEYMOUR,  INC.— Solvay  Sta- 
tion, Syracuse,  N.  Y.  Manufacturer  of 
electrical  wiring  devices.  Business  estab- 
lished 1890.  President,  B.  E.  Salisbury; 
secretary  and  treasurer,  J.  W.  Brooks; 
general  sales  manager,  E.  W.  Kendall. 
Factory,  Solvay,  N.  Y.  Branch  offices  and 
warehouses,  6 Church.  St..  New  York,  N. 
Y.;  700  W.  Jackson  Blvd.,  Chicago,  111. 
District  offices.  Boston,  Mass.;  Philadel- 
phia, Pa. 

PASSING  A TELEPHONE  CALL.— The 
act  of  the  "A"  operator  in  telling  the  "B" 
operator  the  desired  number,  and  of  the 
"B"  operator  in  assigning  the  trunk  and 
taking  charge  of  her  end  of  the  call.  Calls 
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are  usually  passed  over  an  order  wire. 
The  term  is  also  applied  to  the  passing: 
of  calls  between  toll  operators  in  which 
case  it  is  usually  done  over  the  toll  line 
itself,  if  a “ticket”  wire  is  not  available. 

PASSIVITY. — A condition  or  state  of  a 
metal  in  which  it  becomes  chemically 
nearly  inactive.  Ordinary  iron,  for  instance, 
dissolves  in  cold  nitric  acid,  precipitates 
copper  from  copper  solutions,  etc.,  but  if 
first  dipped  into  concentrated  nitric  acid 
or  hydrogen  peroxide,  it  loses  this  chem- 
ical activity  and  is  Inactive  in  those  liquids. 
Scratching  or  rubbing  the  surface  removes 
the  passivity.  Cobalt,  nickel,  chromium 
and  bismuth  also  show  passivity  w’hen 
suitably  treated. 

PASSMOUR. — Trade  name  for  socket 
manufactured  by  Pass.  & Seymour,  Inc., 
Solvay  Station,  Syracuse,  N.  Y. 

PASTE,  SOLDERING.— See  Soldering 
compounds  or  flux. 

HASTED  PLATES. — The  generally  used 
type  of  lead  storage-battery  plates.  Also 
called  Faure  plates;  see  Faure  plates. 

PASTEURIZERS,  ELECTRIC,  MILK.— 
Pasteurization  is  a process  developed  by 
the  French  bacteriologist,  Pasteur,  to 
check  the  fermentation  of  milk  by  expos- 
ing the  fluid  to  a temperature  of  55°  to  70° 
C.  The  apparatus  used  in  this  process 
is  essentially  a large  tank  containing  the 
milk,  and  a helical  heating  coil  which  is 
rotated  through  the  milk,  maintaining  a 
uniform  temperature  throughout  the  tank 
during  the  process.  The  coil  is  connected 
to  a hollow  shaft  which  is  rotated  by  an 
electric  motor. 

Manufacturers: 

Burrell  & Co.,  Inc.,  D.  H.,  Little  Falls, 
N.  Y.  “Simplex.” 

Cherry  Co..  J.  G..  Cedar  Rapids.  Iowa. 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago,  111.  “Wizard.” 

Davis.- Watkins  Dairymen's  Mfg.  Co., 
North  Chicago,  111. 

Electropure  Co.,  The,  63  W.  Jackson 
Blvd.,  Chicago,  111.  “Electropurifier.” 

PATENTS,  DESIGN. — Design  patents  in 
the  United  States  are  governmental  grants., 
each  awarding  the  originator  of  an  orna- 
mental design  for  an  article  of  manufac- 
ture the  exclusive  right  to  manufacture 
such  articles  during  a specified  period. 
This  period,  at  the  option  of  the  applicant, 
may  be  3%,  7 or  14  years,  but  cannot  be 
extended,  nor  can  a design  patent  be  re- 
newed. Such  patents  relate  only  to  the 
ornamental  appearance  and  not  to  struc- 
tural features,  it  being  assumed  that  the 
latter  would  be  protected  by  regular  pat- 
ents, sometimes  referred  to  as  structural 
or  mechanical  patents. 

However,  the  general  appearance  of  an 
object  or  of  a part  of  the  same  may  be 
quite  distinctive  even  when  its  construc- 
tion Is  not  so  novel  as  to  warrant  the 
patenting  of  the  same  and,  if  it  * is  also 
ornamental,  a design  patent  may  be  used 
to  guard  against  imitations. 

For  this  latter  reason,  the  issuing  of  de- 
sign patents  on  objects  or  parts  of  ob- 
jects connected  with  the  electrical  indus- 
tries has  not  been  limited  to  those  which 
were  obviously  designed  for  artistic  effect. 
Thus,  battery  connectors,  insulators,  socket 
handles,  switch  bases,  conduit  fittings  and 
telephone  receiver  parts  have  been  sub- 
jects of  design  patents,  although  such  pat- 
ents are  much  more  numerous  as  relating 
to  lighting  fixtures.  Even  with  these,  only 
some  7 or  8%  of  the  issuing  design  patents 
relate  to  electrical  devices. 

PATENTS  OR  LETTERS  PATENT.— 
The  term  “Letters  Patent”  means  a gov- 
ernmental grant  awarding  the  inventor  (or 
his  assignee  or  licensees)  the  exclusive 
right  to  manufacture,  sell  and  use  a new 
and  useful  invention.  In  the  United  States 
a patent  runs  for  17  years  and  cannot  be 
renewed  or  extended,  but  serious  omis- 
sions or  errors,  if  promptly  noticed,  can 
be  corrected  by  a reissue  patent.  Unau- 
thorized reproduction  or  use  of  a pat- 
ented invention  (even  if  only  for  one’s  own 
use)  can  be  enjoined  through  the  Federal 
courts,  who  may  also  assess  damages  on 
the  infringer. 

Only  one  invention  can  be  covered  by  a 
single  patent  unless  the  several  Inventions 
are  so  related  to  each  other  that  they  can- 
not be  separated  and  employed  independ- 
ently of  each  other.  Hence  separate  pat- 
ents are  usually  required  to  protect  a new 
composition  of  matter  (such  as  the  formula 
for  a new  high-resistance  alloy),  a new 
method  of  manufacture  (such  as  the  par- 
ticular mixing  temperatures  and  steps  in- 
volved in  the  alloying),  and  a new  ap- 


paratus for  expediting  such  alloying  or  for 
drawing  the  resulting  product  into  the 
form  of  a wire.  Ordinary  patents  are  not 
concerned  with  the  shape  or  ornamental 
appearance  of  objects,  the  latter  being  pro- 
tected by  design  patents,  if  sufficiently 
novel. 

To  guard  against  granting  such  a monop- 
oly on  features  which  are  not  novel,  every 
patent  application  is  examined  in  the 
United  States  Patent  Office,  which  is  con- 
ducted under  civil  service  rules  under  the 
Department  of  the  Interior.  Its  earnings 
from  the  statutory  fees  long  ago  made  the 
Patent  Office  self-supporting,  but  approval 
of  Congress  is  required  for  any  Increase 
in  equipment,  personnel  or  salaries,  and 
the  lack  of  such  approval  has  been  handi- 
capping the  Patent  Office  for  years.  Ap- 
plications for  patents  are  distributed  ac- 
cording to  their  subject  matter  among 
48  different  divisions  of  the  Patent  Office, 
those  relating  to  the  electrical  industries 
being  mostly  in  9 different  divisions,  four 
of  which  are  devoted  entirely  to  electrical 
patent  applications.  The  issued  patents 
(both  United  States  and  foreign)  are 
classified  under  20  general  classes  and  over 
14  subclasses  to  expedite  the  searching 
both  for  the  examiners  of  the  Patent  Of- 
fice and  for  attorneys  seeking  information 
for  their  business  clients. 

However,  while  providing  for  an  exam- 
ination of  patent  applications  with  such  a 
degree  of  thoroughness  as  the  co-operation 
of  Congress  will  permit,  ttie  Patent  Office 
does  not  guarantee  the  validity  of  any  is- 
sued patent,  but  merely  issues  it  in  the 
belief  that  its  “claims”  recite  strictly  novel 
features.  To  be  considered  novel,  the  sub- 
ject matter  must  not  have  been  previously 
devised  by  some  one  else,  nor  have  been 
in  public  use  or  on  sale  or  disclosed  in 
any  publication  more  than  two  years  be- 
fore the  filing  of  the  application.  To  be 
valid,  the  patent  must  be  in  the  name  of 
the  actual  inventor  (who  mav  be  male  or 
female,  adult  or  minor,  citizen  or  foreign); 
or  of  the  joint  inventors,  if  two  or  more 
jointly  thought  out  the  presented  inven- 
tion. Unless  hired  to  do  inventing  or 
otherwise  bound  by  a contract,  an  em- 
ployee usually  owns  the  inventions  made 
by  him,  but  particular  circumstances  (such 
as  his  using  the  employer's  time  or  ma- 
terial in  making  or  testing  the  invention) 
may  give  the  latter  a so-called  “shop 
right”  which  is  a nonexclusive  license  to 
manufacture  and  sell  the  invention. 

United  States  patents  afford  no  protec- 
tion to  their  holders  in  other  countries,  but 
the  so-called  “International  Union  agree- 
ments give  the  American  Investor  priority 
over  others  for  a year  from  his  filing  date 
in  this  country  for  filing  corresponding 
patent  applications  in  other  countries. 

No  holder  of  a United  States  patent  Is 
required  to  manufacture  or  operate  under 
the  same,  but  he  must  mark  the  patent 
date  (or  number)  on  what  is  produced 
under  his  patent  and  must  stop  infringers, 
otherwise  his  monopoly  lapses. 

Since  patents  are  virtually  fences  de- 
signed to  bar  piraev,  their  value  depends 
on  the  earnings  safeguarded  by  them  and 
they  may  he  listed  definitely  among  the 
owner’s  assets,  or  included  under  the  gen- 
eral head  of  “good  will.”  and  may  have 
capital  stock  issued  in  payment  for  them. 
Formerly,  the  valuation  of  patent  rights 
among  the  assets  of  electrical  concerns 
varied  greatlv.  some  ignoring  them  en- 
tirely while  others  assigned  high  values 
Thus  in  1918.  patents  were  entered  on  the 
books  of  the  General  Electric  Co.  for  $66.- 
548:  of  the  Union  Switch  & Signal  Co.  for 
$1,000,000;  Burke  Electric  Co.,  $506,636; 
Canadian  General  Electric  Co..  $1:  Fair- 
banks Co..  $2500:  and  the  Telautograph 
Co.,  $1,520,083.  Now  definite  rules  have 
been  issued  by  the  Internal  Revenue  Bu- 
reau in  connection  with  Income  Tax  cal- 
culations for  valuing  patents  and  for  de- 
preciating the  same,  and  these  may  lead 
to  more  uniform  accounting. 

Of  the  1.364,000  United  States  patents 
issued  prior  to  r921,  about  85%  were  is- 
sued since  1877.  so  that  real  activity  in 
the  granting  of  patents  has  been  con- 
temporaneous with  electrical  progress. 
However,  the  proportion  of  electrical  pat- 
ents has  not  materially  changed  during  the 
past  30  years,  so  that  while  from  5 to  10% 
of  the  approximately  700  patents  issued 
every  week  mav  include  electrical  features, 
only  about  half  that  proportion  relate  di- 
rectly to  the  electrical  industries. 

PATERSON  ASBESTOS  MFG.  CO.— Pat 
erson,  N.  J.  Manufacturer  of  asbesto: 
paper  and  other  asbestos  products. 
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PATERSON-SARGENT  CO.— Cleveland, 
Ohio.  Manufacturer  of  insulating  paints 
and  varnishes. 

PATHE  FRERES  PHONOGRAPH  CO.— 
20  Grand  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  electrically  operated  phonographs. 
President  and  general  manager,  E.  W. 
Widmann. 

PATHESCOPE  CO.  OF  AMERICA.  INC. 

— Aeolian  Hall.  New  York,  N.  Y.  Manu- 
facturer of  motor-driven  motion-picture 
machines. 

PATHFINDER. — Trade  name  for  tung- 
sten lamps  manufactured  by  the  Bettalyte 
Incandescent  Lamp  Co.,  Inc.,  366-372  W. 
15th  St.,  New  York.  N.  Y. 

PATHFINDER.— Trade  name  for  flash- 
lights manufactured  by  the  International 
Battery  Co.,  453-455  Broome  St.,  New 
York,  N.  Y. 

PATTEN  CO.,  PAUL  B.— Salem,  Mass. 
Manufacturer  of  railroad  ticket  destroyer. 

PATTERSON. — Trade  name  for  floor 
outlet  boxes,  receptacles  and  tank  float  in- 
dicators manufactured  by  Stanley  & Pat- 
terson, 34  Hubert  St.,  New  York.  N.  Y. 

PATTERSON-BERRYMAN.— T r a d e 
name  for  feed  water  heaters  and  purifiers 
manufactured  by  the  Patterson -Kelley  Co., 
Inc..  28  Cortlandt  St..  New  York,  N.  Y. 

PATTERSON-KELLEY  CO..  INC.,  THE. 
—28  Cortlandt  St.,  New  York.  N.  Y. 
Manufacturer  of  feed  water  heaters  and 
purifiers. 

PATTERSON  SCREEN  CO.,  THE.— 625 
Main  St.,  Towanda,  Pa.  Manufacturer  of 
X-ray  fluoroscopes.  Business  established 
1916.  Partnership,  Carl  V.  S.  Patterson 
and  Frederic  W.  Reuter. . 

PATTON-MAC  GUYEB  CO.— 31  Math- 
ewson  St.,  Providence,  R.  I.  Manufac- 
turer of  fuse  parts,  cable  lugs,  terminals, 
screw  shells,  and  brass  and  copper  stamp- 
ings. Business  established  1900.  Presi- 
dent. Ralph  C.  Patton;  vice-president, 
Charles  L.  Pattoiy;  secretary  and  treas- 
urer, Herman  F.  MacGuyer. 

PATTON  PAINT  CO.— Milwaukee.  Wis. 
Manufacturer  of  insulating  paints.  Fac- 
tories. Milwaukee,  Wis.;  Newrark,  N.  J. 

PAUL. — Trade  name  for  electric  water 
pumping  systems  manufactured  by  the 
Fort  Wayne  Engineering  & Mfg.  Co..  Inc., 
6th  & Harrison  Sts.,  Fort  Wayne.  Ind. 

PAUL  UNIPIVOT. — Trade  name  for  gal- 
vanometer manufactured  by  the  Rawson 
Electrical  Instrument  Co..  4 Norfolk  St., 
Cambridge,  Mass. 

PAULDING,  INC.,  J.  I.— New  Bedford. 
Mass.  Manufacturer  of  wiring  devices. 
Factory,  Acushnet,  Mass. 

PAULERO.— Trade  name  for  electrically 
operated  calking  tools  manufactured  by 
the  Electric  Tool  Mfg.  Co.,  Petersburg. 
Va. 

PAULING  PROCESS.— An  arc  process 
for  the  fixation  of  atmospheric  nitrogen. 
The  two  electrodes  for  carrying  the  ares 
are  close  together  at  the  bottom  and  sep- 
arated at  the  top.  A high-tension  alter- 
nating current  is  applied  to  the  elec- 
trodes. with  a sufficiently  high  voltage  to 
force  an  arc  across  the  narrow  gap  at 
the  bottom.  This  arc  is  then  carried  up 
along  the  diverging  electrodes  by  a blast 
of  air  from  below,  to  be  immediately 
superseded  by  another  arc.  In  this  way  a 
rapid  series  of  arcs  is  maintained.  A fur- 
nace carrying  sets  of  electrodes  uses  400 
to  600  kw.  and  the  gases  contain  1 to  1.5% 
nitrous  oxide,  with  yields  of  60  to  70 
•grams  of  nitric  acid  per  kilowatt-hour. 

PAVING  MATERIALS,  STREET  CAR 
TRACK. — When  car  tracks  lie  in  public 
highways,  as  is  frequently  the  case  with 
street-railway  tracks,  it  is  generally  nec- 
essary that  they  be  paved  in  order  to 
facilitate  the  movement  of  vehicular  traffic. 
On  new  permanent  heavy  construction 
where  the  vehicular  traffic  is  heavy, 
dressed  granite  on  a concrete  foundation 
with  grouted  joints  will  generally  be  found 
most  satisfactory.  On  light  construction 
nr  on  old  track  where  vehicular  traffic  is 
light  other  forms  of  paving  can  be  used, 
such  as  brick,  creosote  block,  concrete, 
asphalt  and  in  some  cases  macadam. 

Manufacturers: 

Barrett  Co.,  The,  17  Battery  PI..  New 
York,  N.  Y. 

Compressed  Wood  Preserving  Co.,  Win- 
ton  Bank  Bldg.,  Cincinnati.  Ohio. 

International  Creosoting  & Construction 
Co.,  Galveston.  Tex. 

International  Steel  Tie  Co..  The,  16702 
Waterloo  Rd.,  Cleveland,  Ohio. 
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PAWLING  A HARNI8CHFEGER  CO.— 
Milwaukee.  Wls.  Manufacturer  of  elec- 
tric cranes,  hoists  and  excavators.  Busi- 
ness established  1884.  President  and 
treasurer,  H.  Harnischfeger;  vice-presi- 
dent and  general  manager,  A.  G.  Hen- 
ricks;  secretary,  M.  J.  Yocom;  sales  man- 
ager, B.  Van  Horn.  Main  office.  38th  & 
National  Aves.,  Milwaukee,  Wis..  Branch 
offices,  50  Church  St.,  New  York,  N.  Y.; 
Stephen  Ginard  Bldg.,  Philadelphia,  Pa.; 
Whitney  Central  Bldg.,  New  Orleans,  La.; 
Fidelity  Bldg.,  Pittsburgh,  Pa.;  Monad- 
nock  Block,  Chicago,  111.;  Yeon  Bldg., 
Portland,  Ore.;  Central  Bldg.,  Los  Angeles, 
Cal.;  Monadnock  Bldg.,  San  Francisco, 
Cal.;  L.  C.  Smith  Bldg.,  Seattle,  Wash. 

PAWTUCKET  MFG.  CO. — 327  Pine  St., 
Pawtucket,  R.  I.  Manufacturer  of  bolts, 
lag  screws-  and  nuts. 

PAWTUCKET  SCREW  CO.— Paw- 
tucket, R.  I.  Manufacturer  of  bolts, 
screws  and  rivets.  Business  established 
1910. 

PAXTON  A VIERLING  IRON  WORKS. 

— Omaha,  Neb.  Manufacturer  of  tank 
alarms,  annunciators  and  street  lamp 
posts.  President,  A.  .J.  Vierling;  secre- 
tary F.  R.  Vierling.  Main  office  and  fac- 
tory, Omaha.  Neb.  Branch  office.  Vier 
ling  Steel  Works,  23rd  St.  & Stewart  Ave., 
Chicago,  111. 

PAY-AS-YOU-ENTER  CAR.— A type  of 
electric  street  or  interurban  car,  which  has 
become  very  popular  in  recent  years,  and 
which  provides  for  the  collection  of  fares 
as  the  passenger  enters  the  car.  Its  prin- 
cipal advantages  are  that  it  permits  the 
conductor  to  be  at  the  car  entrance  con- 
tinually, thus  guarding  against  accidents 
to  passengers  entering  or  alighting;  per- 
mits him  to  handle  crowds  better  and 
more  quickly;  and  avoids  disputes  and  loss 
of  fares  as  sometimes  occur  under  the  old 
system.  There  are  several  types  of  the 
P-A-Y-E  car,  some  having  the  entrance 
at  the  rear  and  exit  at  the  front,  others 
both  entrance  and  exit  at  the  middle,  and 
others  at  the  front,  or  combinations  of 
these  types.  A further  modification  gives 
the  “one-man”  car  in  which  the  entrance 
and  exit  are  at  the  front  and  thernoh*- 
man  acts  also  as  conductor;  this  tjpe 
is  used  on  lines  with  relatively  light J;™*' 
flc.  especially  in  small  cities  and  towns, 
it  is  sometimes  called  the  safety  car. 

PAY  STATION.— This  is  an  installed 
telephone  instrument  for  the  use  of  the 
general  public  upon  the  payment  of  fees. 
If  the  telephone  is  equipped  with  a coin 
box,  it  is  called  an  unattended  pay  sta- 
tion. For  large  places  there  is  often  an 
attendant  to  answer  questions,  collect  fees, 
and  switch  calls.  Also  see  Coin  collectors 
telephone  station  and  toll. 

P-A-Y-E. — Abbreviation  for  pay-as-you 
enter  car,  a type  much  used  on  electric 
street  railways. 

PAYOUT  REELS.— See  Reels,  payout  and 
takeup. 

p.  D. — Abbreviation  for  potential  differ- 
ence or  potential  drop. 

P.  D. — Trade  name  for  electric  dish 
washers  and  knife  cleaning  machines 
manufactured  by  the  Hamilton-Low  Co 
Jersey  City,  N.  J. 

p,  D.  Q. — Trade  name  for  electric  dish- 
washers manufactured  by  the  Dow  Mfg. 
Co..  Braintree.  Mass. 

PEACOCK. — Trade  name  for  brakes  for 
electric  railway  cars  made  by  the  Na- 
tional Brake  Co..  Inc.,  888  Ellicott  Sq., 
Buffalo,  N.  Y. 

PEACOCK  STAFFLESS.— Trade  name 
for  brakes  for  electric  railway  cars  made 
by  the  National  Brake  Co.,  Inc.,  888  Elli- 
cott Sq.,  Buffalo,  N.  Y. 

PEAK  LOAD.— The  highest  load  during 
a particular  period  of  time,  most  com- 
monly a day.  If  the  load  in  kilowatts,  or 
other  suitable  power  units,  of  a generating 
station  or  system  or  of  a consumer  is 
plotted  as  to  time,  giving  a so-called  load 
curve,  the  peak  load  appears  like  a moun- 
tain peak  on  a profile  of  a mountainous 
district.  Although  peak  loads  refer  most 
commonly  to  electric  light  and  power  loads 
of  central  stations,  they  may  also  refer 
to  the  high  traffic  loads  of  electric  rail- 
ways, telephone  and  telegraph  companies, 
electrochemical  plants,  industrial  plants, 
etc.  See  Load  curves. 

PEARCE. — Trade  name  for  sleevings. 
tapes  and  webbings  manufactured  by  the 
R.  T.  Pearce  Co.,  Inc.,  12-16  E.  Flke  St. 
Covington,  Ky. 


PEARCE  CO.,  INC.,  THE  _R.  T.— 12-16 
E.  Pike  St.,  Covington,  K>.  Manufacturer 
of  sleevings,  tapes  and  webbings.  Busi- 
ness established  1914.  President  and  gen- 
eral manager,  R.  T.  Pearce;  vice-presi- 
dent, J.  A.  La  Boiteaux;  secretary  and 
treasurer,  W.  H.  Pearce;  sales  manager, 
William  E.  Richards. 

PEARL. — Trade  name  for  polishing 
wheels  manufactured  by  the  Eastern  Felt 
Co.,  Winchester,  Mass. 

PEARLMAN  A CO.,  VICTOR  S.— 533 
Wabash  Ave..  Chicago,  111.  Manufacturers 
of  lighting  fixtures. 

PEASE.— Trade  name  for  belt  dressing 
manufactured  by  the  W.  D.  Allen  Mfg. 
Co..  566  W.  Lake  St.,  Chicago,  111. 

PEASE  CO.,  THE  C.  F.— Chicago,  111. 
Manufacturer  of  electric  blueprint  ma-  . 
chinerv  and  drafting  room  supplies.  Busi- 
ness established  1908.  President  and  gen-  I 
eral  manager.  C.  F.  Pease;  vice-president 
and  sales  manager,  P.  M.  Morgan:  secre- 
tary, Oscar  O.  Mertz;  treasurer,  Thomas 
Lord.  Main  office  and  factory,  829  N. 
Franklin  St..  Chicago.  111.  Branch  offices. 
Grand  Central  Palace.  New  York.  N.  Y .. 
934  Schofield  Bldg..  Cleveland,  Ohio;  414 
Dallas  County  State  Bank  Bldg.,  Dallas. 
Tex  Sales  representatives,  W.  P.  Bal- 
derson  Co..  Mills  Bldg.,  San  Francisco 
Cal.;  Charles  E.  Barteau,  L.  C.  Smith 
Bldg.,  Seattle,  Wash. 

PEAVEYS,  POLE  HANDLING. — A tool 
used  for  handling  poles  in  line  construc- 
tion and  in  pole  storage  yards.  The  tool 
is  exactly  like  a canthook  except  that 
the  blunt  end  of  that  tool  is  replaced  by 
a sharp  pointed  spike  in  the  peavey. 
Manufacturers: 

Fischer  & Hayes  Rope  & Steel  Co..  741- 
745  W.  Van  Buren  St.,  Chicago,  HI. 
OSHKOSH  MFG.  CO..  Oshkosh,  Wis. 
“Oshkosh.”  (See  display  adv.  page 
1253  ) 

Warren  Axe  & Tool  Co.,  Warren.  Pa. 


PECHSTEIN  IRON  WORKS.— Box  344. 
Keokuk,  Iowa.  Manufacturers  of  manhole 
covers  and  frames  and  boiler 
President  and  general  manager,  Paul  T. 
Pechstein;  vice-president,  G.  R.  Hombs. 
secretary  and  treasurer,  T.  T.  Meylmg 
PECK. — Trade  name  for  bucket  type 

coal  and  ash  conveyor  manufactured  b> 

the  Link-Belt  Co.,  329  W.  39th  St.,  Chi 
cago.  Ill-  _ 

PECK,  STOW  A WILCOX  CO.,  THE.— 
Southington,  Conn.  Manufacturer 
triclans'  and  machinists  tools.  Business 
pstablished  1819.  President.  L.  E.  ment 

horn;  vice-president,  T.  J.  8walklev 

PVank  Tavlor;  treasurer,  E.  N.  Walkie>. 

Main  office.  Southington,  Conn.  Factories. 

Southington,  Conn.;  Cleveland  Ohm. 
Branch  offices.  Cleveland.  Ohio.  46  W. 
Broadway.  New  York,  N.  Y. 

PECK'S. — Trade  name  for  electricians’ 
bit  braces  manufactured  by  the  Peck, 
Stow  & Wilcox  Co.,  Southington,  Conn. 

PECO.— Trade  name  for  small  motors 
manufactured  by  the  Persons  Electric  Co., 
506  Jersey  St..  Quincy,  111. 

PECO. — Trade  name  for  motor-driven 
churns,  ice-cream  freezers  and  other  clec- 
trical  specialties  manufactured  by  the 
Piedmont  Electric  Co..  Electrical  Bldg. 
Asheville,  N.  C. 

PEDESTAL.  LAMP.— The  base  support- 
ing the  upright  standard  or  shaft  of  a 
floor  lamo  or  outdoor  lighting  standard  or 
nost.  The  term  pedestal  is  also  used 
loosely  to  designate  anv  ornamental  rigid 
post  complete,  especially  one  that  has  a 
rather  massive  base  merged  into  the 
standard,  such  as  is  used  for  indoor  in- 
direct lighting  or  for  direct  lighting  at  the 
entrance  to  buildings.  See  Bases  and  ped- 
estals, floor  lamp;  Pedestals,  ornamental 
lighting. 

PEDESTALS,  INSTRUMENT.  — Instru- 
ment pedestals  are  used  whenever  it  is 
desirable  to  mount  certain  instruments  in 
a central  location  in  a power  plant  rather 
than  to  provide  a separate  instrument 
switchboard.  They  permit  a very  con- 
venient and  ornamental  mounting  for  in- 
struments and  may  be  located  so  as  Tiot 
to  obstruct  the  general  view  of  the  tur- 
bine or  engine-room  floor.  All  the  wiring 
for  the  instruments  is  contained  in  the 
post.  The  posts  ar^  sometimes  used  to 
form  a support  for  the  railing  of  an  oper- 
ating gallery.  The  instruments  may  be 
arranged  In  various  groupings.  The  ped- 
estals are  made  to  hold  standard  types  of 
switchboard  instruments. 

533 


Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 

Can.  

WESTINGHOUSE  ELECTRIC  & MFG. 

CO.,  East  Pittsburgh,  Pa.  (See  display 

adv.  pages  1395-1402.) 

PEDESTALS,  ORNAMENTAL  LIGHT- 
ING.— These  are  ornamental  pedestals  on 
which  are  mounted  some  form  of  lamp  or 
group  of  lamps  constituting  a complete 
lighting  unit.  One  of  the  more  common 
types  of  unit  is  an  inverted  shallow  bowl 
equipped  with  reflectors  for  indirect  il- 
lumination. The  same  material  as  is  used 
in  the  column  is  commonly  used  for  the 
bowl,  though  ornamental*  glass  bowls  are 
sometimes  used,  particularly  with  the 
metal  and  wooden  pedestals.  The  pedestal 
is  made  of  such  materials  as  marble,  wood 
and  various  metals  such  as  bronze  and 
iron  which  may  be  wrought  or  cast  into 
ornamental  designs.  These  pedestals  are 
used  in  such  rooms  as  lobbies,  reception 
halls  and  dining  rooms  in  notels,  theaters, 
churches,  club  houses,  etc.  In  some  cases 
the  bowl  is  more  nearly  urn  or  vase- 
shaped and  has  flowers  or  green  plants 
trailing  over  the  edges  so  as  to  almost 
disguise  the  real  purpose  of  the  unit.  Or- 
namental iron,  bronze,  marble  and  other 
pedestals  are  also  used  for  diffuse  direct 
lighting  in  large  rooms.  At  the  entrances 
to  imposing  buildings  they  are  occasion- 
ally used,  in  this  case  being  of  weather- 
proof type 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Fremont  Foundry  & Machine  Co.,  Fre- 

INt'eRNIOR  LAMP  & FIXTURE 
WORKS,  4888  N.  Clark  St.,  Chicago, 

Keystone  Iron  & Steel  Works,  2931 

Santa  Fe  Ave..  Los  Angeles.  Cal.  

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  III. 
Pedestals  for  indirect  lighting  to  har- 
monize with  any  architectural  detail. 
See  adv.  page  1405. — Adv. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 

VOIGT^c!.’  1741-47  N.  12th  St.,  Phila- 

WESTI NG HOI T SE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PEELERS,  FRUIT.— See  Parers  and 
peelers,  vegetable  and  fruit,  motor-driven. 

PEERBLOW  MFG.  CO.— Leetsdale,  Pa. 
Manufacturer  of  gasoline  torches. 

PEERLESS. — Trade  name  for  soldering 
paste  and  flux  manufactured  by  the  L.  S. 
Brach  Mfg.  Co.,  127-129  Sussex  Ave.,  New- 
ark, N.  J. 

PEERLESS.— Trade  name  for  reamers 
made  by  the  Cleveland  Twist  Drill  Co.. 
E 49th  St.  & Lakeside  Ave.,  Cleveland, 
Ohio. 

PEERLESS. — Trade  name  for  battery 
box  enamels  manufactured  by  the  Colum- 
bus Varnish  Co.,  264  Cozzins  St.,  Colum- 
bus, Ohio. 

PEERLESS. — Trade  name  for  monson- 
ized  and  purple  electrical  slate  used  for 
switch  bases,  panelboards  and  switch- 
boards. produced  by  the  Davis  Slate  & 
Mfg.  Co..  610-618  E.  40th  St.,  Chicago.  111. 

PEERLESS. — Trade  name  for  electric 
phonograph  motors  manufactured  by  the 
Electric  Phonograph  Corp.,  4132  Park 
Ave.,  New  York.  N.  Y. 

PEERLESS. — Trade  name  for  trans- 
formers manufactured  by  the  Enterprise 
Electric  Co.,  Warren,  Ohio. 

PEERLESS. — Trade  name  for  battery 
clips  made  by  Charles  F.  Hartung,  802 
Higgins  Bldg.,  Los  Angeles,  Cal. 

PEERLESS.— Trade  name  for  insulated 
wire  manufactured  by  the  Indiana  Rub- 
ber & Insulated  Wire  Co.,  Jonesboro,  Ind. 

PEERLESS. — Trade  name  for  power 
transmission  chains  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St.,  Co- 
lumbus, Ohio. 

PEERLESS. — Trade  name  for  armature 
skeleton  bells  manufactured  by  the  Man- 
hattan Electrical  Supply  Co.,  Inc.,  17  Park 
PL,  New  York,  N.  Y. 

PEERLESS.— Trade  name  for  projecting 
arc  lamp  compensators  manufactured  by 
the  J.  E.  McAuley  Mfg.  Co.,  30  N.  Jeffer- 
son St.,  Chicago,  111. 
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PEERLESS. — Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  549  W.  Washington  St.,  Chicago, 

PEERLESS. — Trade  name  for  lamp 
guard  manufactured  by  Frank  W.  Morse. 
289  Congress  St.,  Boston,  Mass. 

PEERLESS. — Trade  name  for  insulating 
paper  manufactured  by  the  National  Fibre 
& Insulation  Co..  Yorklyn,  Del. 

PEERLESS.-  Trade  name  for  mica  and 
mica  products  manufactured  by  the  New 
England  Mica  Co.,  Waltham  54,  Mass. 

PEERLESS. — Trade  name  for  automo- 
bile jacks  manufactured  by  the  Oliver 
Mfg.  Co.,  326  S.  Desplaines  St  Chicago 

PEERLESS. — Trade  name  for  blueprint- 
ing,  washing  and  drying  machines,  carbons 
and  globes  manufactured  by  the  C F 
Pease  Co.,  829  N.  Franklin  St.,  Chicago’, 

PEERLESS. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Peerless 
Brilliant  Lamp  Division.  National  Lamp 
Works  of  General  Electric  Co , Warren. 
Ohio. 

PEERLESS. — Trade  name  for  electric 
fans,  motors  and  generators  manufactured 
by  the  Peerless  Electric  Co.,  Warren 
Ohio. 

PEERLESS. — Trade  name  for  motor- 
driven  armature  repairing  machines  man- 
ufactured by  the  Peerless  Equipment  Co. 
Hanover.  Pa. 

PEERLESS. — Trade  name  for  motor- 
driven  ice-cream  freezers  manufactured  by 
the  Peerless  Freezer  Co.,  Winchendon, 
Mass. 

PEERLESS. — Trade  name  for  electric 
refrigerators  and  refrigerating  machines 
manufactured  by  the  Peerless  Ice  Ma- 
in*116 ’ Jefferson  St.,  Chicago. 

PEERLESS. — Trade  name  for  flash- 
lights and  flashlight  batteries  manufac- 
tured by  the  Peerless  Light  Co.,  663  W. 
Washington  Blvd..  Chicago.  111. 

PEERLESS. — Trade  name  for  soot 
cleaners  manufactured  by  the  William  B. 
Pierce  Co.,  45  N.  Division  St.,.  Buffalo, 
N.  Y. 

PEERLESS.— Trade  name  for  electrical 
testing  and  other  scientific  instruments 
manufactured  by  the  Thompson-Levering 
Co..  327  Arch  St.,  Philadelphia,  Pa. 

PEERLESS.— Trade  name  for  adjustable 
wrenches  manufactured  by  J.  H.  Williams 
& Co.,  187  Vulcan  St.,  Buffalo,  N.  Y. 

PEERLESS  BELTING  CO. — Gardenville, 
N-  Manufacturer  of  belting.  Presi- 

dent, E.  F.  Gingras;  secretary  and  treas- 
urer,  E.  J.  Ballard.  Main  office  and  tac- 

Lor£,«  4ardcnville*  N-  Y-  Branch  office,  9 
S.  Clinton  St..  Chicago,  111. 

bR'lliant  lamp  divi- 
?1?k^«a.AT,ONAL  lamp  works  of 
general  ELECTRIC  CO.— Warren,  Ohio. 
Manufacturer  of  incandescent  lamps.  E. 
n<.  Nash,  general  manager. 

Oh^ERMESSr  ,ELECTR'C  CO— Warren. 
Ohio.  Manufacturer  of  electric  fans,  mo- 
tors and  generators.  President,  G.  H 
Jones;  vice-president  and  treasurer,  W 
C.  Ward;  secretary.  C.  R.  Siegfried-  sales 
thfpnaRer*  J;  E-  Coding.  Sales  representa- 
t>VJLS,i  j*  e-  Hoffman,  280  Caroling  St., 

rn  ffai?7  Yj  ’ oE,f ctrJcal  Machlnery  Sales 
Co.,  327  S.  LaSalle  St.,  Chicago.  Ill  • L 
B.  Gottschall,  2002^  Live  Oak  St..  Dallas’ 
Tex.;  C.  O.  Hall.  147  W.  35th  St  New 
Yor*-  Y-  E-inBls.se11  Co.,  Toledo.’ Ohio; 
L.  M.  Sperry  910  Pine  St..  St.  Louis.  Mo.; 
Gartand  Affolter  Engineering  Co.,  Rialto 
Bldg..  San  Francisco,  Cal. 

PEERLESS  EQUIPMENT  CO—  Han- 
over.  Pa.  Manufacturer  of  motor-driven 
machinery.  Sales  representative.  Electric 

StTS6!8^11??  Co-  17th  & Cambria  Sts.. 
Philadelphia.  Pa. 

PEERLESS  FREEZER  CO.,  THE— 
Winchendon,  Mass.  Manufacturer  of  mo- 
tor-driven  ice-cream  freezers.  Sales  rep- 
resentative, J.  C.  McCarty  & Co.,  29  Mur- 
ray St..  New  York.  N.  Y 

PEERLESS  ICE  MACHINE  CO.,  THE. 
—503  S.  Jefferson  St.,  Chicago.  111.  Manu- 
facturer of  electric  refrigerators  and  re- 
frigerating  machines.  Business  estab- 
lished 1912.  President,  Charles  C.  Krit- 
zer;  vice-president,  Henry  E.  Kritzer;  sec- 
retary. R.  W.  Kritzer;  treasurer,  C.  C. 
Kritzer. 

PEERLESS  INSULATED  WIRE  & 
CABLE!  CO.— 90  West  St.,  New  York,  N.  Y. 


Manufacturer  of  weatherproof  wire.  Presi- 
dent, W.  E.  Cook;  sales  manager,  B.  S. 
Stewart.  Factory,  Pennington,  N.  J. 

PEERLESS  LIGHT  CO.— Chicago,  111. 
Manufacturer  of  lighting  fixtures,  wiring 
devices,  portable  lamps,  etc.  Business  es- 
tablished 1893.  President,  Max  Hersko- 
vitz;  vice-president.  William  Herskovitz; 
secretary  and  treasurer.  Abraham  Hersko- 
vitz; sales  manager,  Benjamin  Henshel. 
Main  office.  663  W.  Washington  Blvd.,  Chi- 
cago, 111.  Branch  office.  537-539  Broadway. 
New  York,  N.  Y. 

PEERLESS  MIDGET— Trade  name  for 
electric  cloth  cutting  machine  manufac- 
tured by  the  Wolf  Electrical  Promoting 
Co.,  810  Main  St.,  Cincinnati,  Ohio. 

PEERLITE. — Trade  name  for  lighting 
fixtures  manufactured  by  the  Peerless 
Light  Co.,  663  W.  Washington  Blvd.,  Chi- 
cago, 111. 


PENATROL— Trade  name  for  oil  for 
treating  leather  belts  manufactured  by  the 
F.  Ranlville  Co..  241-247  Pearl  St..  Grand 
Rapids,  Mich. 

PEN  BERTH  Y INJECTOR  CO— 1242  Hol- 
den Ave.,  Detroit,  Mich.  Manufacturer  of 
ejectors,  injectors,  valves  and  other  power 
Pjrtnt  specialties.  Business  established 
18S6.  President.  S.  Olin  Johnson;  vice- 
president  and  general  manager,  Homer  S. 
Johnson;  secretary,  Clarence  L.  Lamson; 
treasurer,  Charles  B.  Johnson;  sales  man- 
ager, Hugh  S.  Horton.  Factories.  De- 
troit, Mich. 


PENBERTHY  INJECTOR  CO..  LTD— 

Windsor,  Ont.,  Can.  Manufacturer  of 
steam  specialties,  oilers  and  other  lubri- 
cating devices.  President  and  treasurer, 
S.  Olin  Johnson;  vice-president,  Homer  S. 
Johnson;  secretary  and  manager,  -Seth  J. 
North. 


PEG  COUNT,  TELEPHONE— A record 
of  the  number  of  calls  made  for  traffic 
study.  Formerly  it  was  done  by  moving 
a peg  or  a spare  plug  along  in  the  mul- 
tiple jacks;  now  it  is  done  by  a meter  or 
register.  See  Meters,  telephone,  call  count- 
ing. 

PEGS  OR  WEDGES,  ARMATURE 
SLOT. — These  pegs  are  inserted  in  the  ar- 
mature slots  after  the  armature  has  been 
completely  wound.  They  serve  to  hold 
the  conductors  firmly  in  place  within  the 
slot.  The  common  materials  used  for 
these  pegs  or  wedges  are  treated  hard 
wood  and  fiber. 

Manufacturers: 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York.  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

WHITE  ELECTRICAL  SUPPLY  CO.. 
T.  C..  1122  Pine  St.,  St.  Louis.  Mo. 

Wilmington  Fibre  Specialty  Co..  Wil- 
mington, Del. 

PEIRCE. — Trade  name  for  line  con- 
struction specialties  manufactured  by 
Hubbard  &.  Co.,  6301  Butler  St.,  Pitts- 
burgh. Pa. 

PELCRANE. — Trade  name  for  electric 
laboratory  furnaces,  dental  lamps,  pumps, 
sterilizers  and  other  electric  dental 
r-nufpinent  manufactured  by  the  Pelton  & 
Crane  Co.,  632  Harper  Ave.,  Detroit,  Mich. 

PELICAN.  — Trade  name  for  cutout 
boxes’,  sheet  metal  cabinets  and  signs 
manufactured  by  the  Louisiana  Metal 
Cabinet  Works,  1019  Bienville  St.,  New 
Orleans,  La. 

PELOUZE  MFG.  CO— 232  E.  Oh*o  St., 
Chicago,  111.  Manufacturer  of  electric 
healing  appliances  and  electrically  oper- 
ated scales.  President  and  treasurer.  Wil- 
liam N.  Pelouze;  vice-president.  H.  T. 
Pelonze:  secretary.  K.  M.  Healv;  general 
manager  and  sales  manager,  A.  A.  Guardia. 

PELTON. — Trade  name  for  electric 
bakers  manufactured  by  the  Hospital  Sun- 
ply  Co..  157  E.  23rd  St.,  New  York,  N.  Y. 

PELTON. — Trade  name  for  electric  lab- 
oratory furnaces,  dental  lamps,  pumps, 
sterilizers  and  other  electric  dental  equip- 
ment manufactured  by  the  Pelton  & Crane 
Co.,  632  Harper  Ave.,  Detroit.  Mich. 

PELTON  & CRANE  CO.,  THE— Detroit. 
Mich.  Manufacturer  of  electric  dental 
equipment.  Business  established  1902. 
President,  Chauncev  R.  Pelton;  vice- 
president,  .Tay  A.  Hand;  secretary  and 
treasurer,  Harold  W.  Houghton:  general 
manager,  C.  R.  Pelton;  sales  manager,  H. 
W.  Houghton.  Main  office  and  factory, 
632  Harper  Ave.,  Detroit.  Mich.  Branch 
offices,  Candler  Bldg.,  New  York,  N.  Y.; 
Masonic  Temple.  Chicago.  TU. 

PELTON  WATER  WHEEL  CO— San 
Francisco.  Cal.  Manufacturer  of  hy- 
draulic turbines,  governors  and  centrifugal 
pumps.  Presidont.  Edward  L.  Bray  ton; 
vice-president,  David  Donzel.  Main  office 
and  factory.  19th  & Harrison  Sts.,  San 
Francisco.  Cal.  Branch  office,  90  West 
St..  New  York,  N.  Y. 

PEMCO. — Trade  name  for  street  lighting 
equipment,  transmission  line  material  and 
commercial  lighting  fixtures  manufactured 
bv  the  Philadelphia  Electrical  & Mfg.  Co. 
1228-36  N.  31st  St.,  Philadelphia.  Pa. 

PEMKO. — Trade  name  for  ignition  spe- 
cialties made  by  the  Eastern  Parts  Mfg. 
Co..  Inc.,  135  Spring  St.,  New  York,  N.  Y. 

PEN-DAR. — Trade  name  for  steel  cabi- 
nets and  shelving  manufactured  bv  the 
Edward  Darby  Sons  Co.,  416  N.  18th  St.. 
Philadelphia,  Pa. 


PENCILS  AND  PENS,  ILLUMINATED. 

— See  Flashlights,  hand  and  pocket  type. 

PENDANT— Anything  that  hangs.  In 
electrical  work  a pendant  is  chiefly  a type 
of  hanging  fixture  of  relatively  simple  de- 
sign and  using  only  one  lamp,  as  distin- 
guished from  a chandelier  which  more 
often  has  a number  of  arms  and  lamps. 
The  word  “pendant”  is  properly  a noun, 
although  occasionally  and  less  correctly 
used  as  an  adjective.  The  form  “pendent” 
Is  the  adjective  and  should  be  used  in  re- 
ferring to  pendent  switches,  pendent  cord, 
etc. 


PENDANTS.  STREET  LIGHTING— 

This  is  a form  of  street  lamp  which  is 
freely  suspended,  at  a fixed  or  variable 
distance  from  the  support,  by  a ring,  hook, 
chain  or  rope.  It  is  commonly  provided 
with  an  enclosing  globe,  and  in  some  types 
a refractor  or  merely  a reflector.  Pend- 
ants usually  resemble  in  shape  the  famil- 
iar arc  lamp,  having  a housing  in  the 
upper  part  for  the  socket  and  cutout  or 
compensator.  When  this  housing  is  a 
shallow  hood  the  fixture  is  often  called  a 
streethood,  which  see. 

Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO., 

r 806  W.  Washington  Blvd..  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 

Flour  City  Ornamental  Iron  Co.,  27th  St. 
& 28th  Ave.,  S..  Minneapolis,  Minn. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Novalux”  Pendent  Units 
particularly  suited  for 
economical  illumination 
of  large  interiors  and 
exteriors.  The  differ- 
ent light  directing 
equipments  produce 
such  a variety  of  illu- 
minating characteristics 
that  a selection  can  be 
made  to  meet  any  indi- 
v i d u a 1 requirement. 
Made  for  use  with  Maz- 
da series  lamps.  Since  these  lamps  of 
400,  600  and  1000  cp.  are  more  efficient 
when  operated  at  currents  higher  than 
that  of  most  constant-current  circuits, 
an  auto  transformer  is  mounted  in 
each  unit  to  supply  the  higher  cur- 
rent. The  auto  transformer  operates 
at  an  efficiency  of  94  to  95%,  with  a 
power  factor  of  99.5%,  and  is  furnished 
in  sizes  so  as  to  provide  for  more  light 
in  the  future.  FV>r  special  frequencies 
special  auto  transformers  can  be  fur- 
nished. Both  Pendent  and  Bracket 
type  “Novalux”  units  are  described 
fully  in  Booklet  Y-785-B.  For  general 
information  on  G-E  service  in  illumi- 
nation see  page  .1209. — Adv. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Smyser-Royer  Co..  York.  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1396-1402.) 

PENDENT  PUSH  BUTTONS— See  Push 

buttons,  pendent. 

PENDENT  SWITCH. — One  supported 
from  the  ceiling  or  a high  fixture  on  a 
pendent  cord.  See  Switches,  pendent  and 
cord,  snap. 

PENETRATOR. — Trade  name  for  elec- 
tric vibrator  manufactured  by  the  Sanitax 
Electric  Co.,  143-147  E.  23rd  St.,  New  York, 
N.  Y. 


PENMAC. — Trade  name  for  farm  light- 
ing plants  and  oil  engines  manufactured 
by  the  Petroleum  Engine  & Mfg.  Co.,  120 
Broadway,  New  York,  N.  Y. 

PENN. — Trade  name  for  pressure  switch 
manufactured  by  the  Penn  Electric  Ma- 
chine Co.,  114  8th  St.,  Des  Moines,  Iowa. 
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PENN. — Trade  name  for  switches, 
switchboards,  panelboards,  safety  panels 
and  cabinets  manufactured  by  the  Penn 
Electrical  & Mfg.  Co.,  Irwin,  Pa. 

PENN. — Trade  name  for  conduit  and 
benders  manufactured  by  the  Penn  Engi- 
neering Co.,  2nd  & Chestnut  Sts.,  Reading, 
Pa. 

PENN  ELECTRIC  MACHINE  CO.— 114 
8th  St.,  Des  Moines,  Iowa.  Manufacturer 
of  pressure  switches.  President,  Albert 
Penn;  secretary  and  treasurer,  Ralph 
Penn. 

PENN  ELECTRICAL  A MFG.  CO.— Ir- 
win, Pa.  Manufacturer  of  switches, 
switchboards,  panelboards,  safety  panels 
and  cabinets.  Business  established  1890. 
President,  F.  C.  Hockensmith;  vice-presi- 
dent, W.  D.  Hockensmith;  treasurer  and 
general  manager.  W.  F.  O’Neill. 

PENN  ENGINEERING  CO.— 2nd  & 
Chestnut  Sts.,  Reading  Pa.  Manufacturer 
of  conduit  and  pipe  benders  and  vises. 
President,  C.  E.  Long;  vice-president  and 
general  manager,  James  A.  Long;  secre- 
tary and  sales  manager,  H.  A.  Kissinger; 
treasurer,  J.  E.  Tothero. 

PENNANT. — Trade  name  for  lubricating 
oils  manufactured  by  the  Pierce  Oil  Corp., 
25  Broad  St.,  New  York,  N.  Y. 

PENNEFATHER,  JAMES  S.— 358  W. 
43rd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  signs  and  theater  lighting 
equipment.  Business  established  1907. 
James  S.  Pennefather,  sole  owner. 

PENNGOLD.— Trade  name  for  lubricat- 
ing compounds,  oils  and  greases  manufac- 
tured by  the  Franklin  Oil  Works,  Frank- 
lin, Pa. 

PENNSYLVANIA. — Trade  name  for  elec- 
tric peanut  and  grain  threshers  manufac- 
tured by  Heebner  & Sons,  Lansdale,  Pa. 

PENNSYLVANIA.— Trade  name  for  coal 
crushers  manufactured  by  the  Pennsyl- 
vania Crusher  Co.,  Stephen  Girard  Bldg., 
Philadelphia.  Pa. 

PENNSYLVANIA. — Trade  name  for 
brass  castings,  compressors  and  pumps 
manufactured  by  the  Pennsylvania  Pump 
A Compressor  Co.,  Easton.  Pa. 

PENNSYLVANIA  CRUSHER  CO.— Ste- 
phen Girard  Bldg.,  Philadelphia,  Pa. 
Manufacturer  of  coal  crushers.  Branch  of- 
fices, 50  Church  St.,  New  York,  N.  Y.; 
Peoples  Bank  Bldg.,  Pittsburgh,  Pa. 

PENNSYLVANIA  ELECTRIC  ASSO- 
CIATION, STATE  SECTION  OF  N.  E.  L. 
A. — President,  Henry  Harris,  Wilmerding, 
Pa.;  secretary,  H.  M.  Stine,  211  Locust  St., 
Harrisburg,  Pa. 

PENNSYLVANIA  FLEXIBLE  METAL- 
LIC  TUBING  CO.— Philadelphia.  Pa.  Man- 
ufacturer of  armored  flexible  hose  and  au- 
tomobile condiit.  President,  S.  H.  Col- 
lom;  vice-president  and  treasurer,  H.  A. 
Ansell.  Main  office.  Broad  A Race  Sts., 
Philadelphia,  Pa.  Branch  offices,  447  Peo- 
ples Gas  Bldg.,  Chicago,  111.;  New  York, 
N.  Y ; Boston,  Mass.;  Cleveland,  Ohio. 

PENNSYLVANIA  FORGE  CO.— Brides- 
burg,  Philadelphia,  Pa.  Manufacturer  of 
steel  forgings. 

PENNSYLVANIA  GLASS  A MFG.  CO. 
— Pittsburgh,  Pa.  Manufacturer  of  illumi- 
nating glassware. 

PENNSYLVANIA  OIL  PRODUCTS  RE- 
FINING  CO. — Warren,  Pa.  Manufacturer 
of  transformer  and  lubricating  oils.  Fac- 
tory, Eldred,  Pa. 

PENNSYLVANIA  PARAFFINE  WORKS. 

— Titusville,  Pa.  Manufacturers  of  paraf- 
fin. 


PENNSYLVANIA  SALES  A EXPORT 
CO.— 1414  S.  Penn  Sq.,  Philadelphia,  Pa. 
Manufacturer  of  lighting  fixtures. 

PENNSYLVANIA  STATE  ASSOCIA- 
TION  OF  ELECTRICAL  CONTRACTORS 
AND  DEALERS.— Chairman,  Fred  Smith, 
507  Linden  St.,  Scranton,  Pa.;  secretary- 
treasurer.  M.  G.  Sellers,  1518  Sansom  St., 
Philadelphia,  Pa. 

PENNSYLVANIA  STATE  TELEPHONE 
AND  TRAFFIC  ASSOCIATION— Presi- 
dent, H.  E.  Beadley,  Harrisburg,  Pa.;  sec- 
retary, E.  H.  Reeve,  Harrisburg,  Pa. 

PENNTROY  CORP..  THE.— Troy,  Pa. 
Manufacturer  of  rigid  shaft  couplings. 
General  sales  agents.  Smith  & Serrell, 
Central  Ave.  at  Halsey  St.,  Newark,  N.  J. 

PENNY. — Trade  name  for  conduit  plugs 
manufactured  by  the  Thomas  & Betts  Co., 
63  Vesey  St.,  New  York,  N.  Y. 

PENSTOCKS.— A penstock  is  a closed 
channel  or  pipe  supplying  water  to  a water 
wheel  or  turbine;  it  runs  from  the  head- 
race to  the  gate  or  valve  at  the  rotating 
element.  Penstocks  are  usually  built  of 
riveted  steel  plates  but  are  sometimes 
made  of  reinforced  concrete  or  wooden 
staves.  Both  strength  and  carrying  ca- 
pacity are  considered  in  the  design  and 
they  must  be  able  to  withstand  the  pres- 
sure due  to  the  head  plus  the  effect  of 
water  hammer.  , 

Manufacturers: 

Biggs  Boiler  Works  Co.,  Kent  St.,  & B. 
& O.  R.  R.,  Akron,  Ohio. 

Dillon  Steam  Boiler  Works,  D.  M.,  Fitch- 
burg, Mas?. 

Dow,  Inc.,  L.  B.,  Keene,  N.  H. 

Fabricated  Steel  Products  Corp.,  Lee- 
tonia,  Ohio. 

Forest  City  Paint  & Varnish  Co.,  The, 
Cleveland,  Ohio. 

Petroleum  Iron  Works  Co.,  Sharon,  Pa. 

Pittsburgh-Des  Moines  Steel  Co.,  404 
Ross  St.,  Pittsburgh,  Pa. 

Reeves  Bros.  Co.,  338  Rush  St.,  Alliance, 
Ohid. 

Riter-Conley  Co.,  Pittsburgh,  Pa. 

Smith  Co.,  S.  Morgan,  Lincoln  & Hart- 
ley Sts.,  York  Pa. 

Stevens  Tank  & Tower  Co.,  9-23  Center 
St.,  Auburn,  Me.  “Dirigo.” 

Struthers-Wells  Co.,  Warren.  Pa. 

Treadwell  Construction  Co.,  Midland,  Pa. 

Walsh  & Weidner  Boiler  Co..  Chatta- 
nooga, Tenn. 

PENTZ  SYSTEM.— Trade  name  for  elec- 
tric sterilizers  for  hospitals,  laboratories, 
etc.,  made  by  Santiseptic  Mfg.  Co.,  26  Bay 
St.,  New  Brighton,  Staten  Island,  N.  Y. 

PENUMBRA. — In  lighting,  the  partially 
shaded  portion  which  lies  between  the 
fully  lighted  area  and  the  dense  black 
shadow,  or  umbra,  that  receives  no  light 
at  all.  The  broader  the  source  of  light 
the  wider  is  the  penumbra  and  the  nar- 
rower the  umbra.  The  size  and  density 
of  the  shadows  is  a matter  of  consider- 
able importance*.  in  direct  lighting  where 
a relatively  small  number  of  light  sources 
is  employed,  especial!/  in  street  lighting. 

PEP. — Trade  name  for  bell  ringing 
transformers  manufactured  by  the  Becker 
Electric  Works,  3055  Lincoln  Ave.,  Chi- 
cago, 111. 

PEPCO. — Trade  name  for  electric  toast- 
er and  disk  stove  manufactured  by  the 
Perfection  Electric  Products  Co.,  New 
Washington,  Ohio. 

PERCHLORATES.— The  sodium,  potas- 
sium, and  ammonium  perchlorate  salts  are 
made  by  electrolytic  oxidation  from  the 
chlorate,  which  has  in  turn  been  pro- 
duced from  the  corresponding  chloride. 


type  and  the  faucet  or  urn  type.  The 
household  sizes  range  from  5 to  9 cups 
capacity,  as  a rule.  For  restaurant  sizes 
see  Urns,  coffee,  electric,  restaurant  and 
hotel. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty” electric  coffee  percolators,  made  in 
three  sizes,  six,  seven  and  nine  cups, 
of  heavy  copper,  finished  in  polished 
nickel  and  lined  with  pure  tin,  have 
aluminum  fittings  and  safety  fuse  plug 
which  prevents  burning  out  element. 
Furnished  complete  with  a 6-ft.  cord, 
detachable  plugs  and  attachment  plug. 
— Adv. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can.  “Hot- 
point,”  Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton,  Ont.,  Can. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
Manufacturer  of  Hotpoint,  Edison  and 
Hughes  electric  appliances.  In  addi- 
tion to  the  percolator  illustrated,  this 
company  manufactures  about  seven 
other  styles.  Including  complete  sets  of 
sugar,  creamer  and  tray.  These  per- 


colators vary  in  capacity,  5,  6 and  9 
cup.  The  one  shown  holds  six  cups. 
They  are  made  of  copper,  and  finished 
in  polished  nickel.  Handle  is  of  ebon- 
ized  wood.  Feet  are  fiber.  All  equip- 
ped with  famous  Hotpoint  percolating 
apparatus  and  safety  switch.  The  lat- 
ter prevents  burnouts  by  automatically 
breaking  the  current  when  percolator 
boils  dry.  See  also  Urns  and  Kettles 
and  display  adv.  pages  1292-3. — Adv. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ra- 
venswood  Ave.,  Chicago,  111.  “Elek- 
tro.” 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  Heavy  gage  copper 
bodies,  highly  polished,  nickel  or  silver- 
plated  finish,  with  ebonized  handles 
and  feet.  Heat-proof  glass  tops.  Inside 
coated  with  pure  tin,  silver  finished. 


PENNSYLVANIA  PUMP  A COMPRES- 
SOR CO. — Easton,  Pa.  Manufacturer  of 
pneumatic  and  hydraulic  pumping  ma- 
chinery. Business  established  1920.  Presi- 
dent and  general  manager,  N.  A.  Messin- 
ger;  vice-president,  W.  Raymond;  secre- 
tary, F.  M.  Godley;  treasurer,  E.  R.  Sno- 
vel;  sales  manager.  W.  E.  Anderson.  Main 
office  and  factory,  Easton,  Pa.  Branch  of- 
fices, 60  Church  St..  New  York,  N.  Y.; 
2222  Chestnut  St.,  Philadelphia,  Pa.  Sales 
representatives,  C.  W.  Gellinger,  631  Ful- 
ton Bldg.,  Pittsburgh,  Pa.;  W.  F.  De- 
laney, 203  Mutual  Bldg.,  Richmond,  Va.; 
Coates  & Zarling,  604  1st  National  Bank 
Bldg..  Milwaukee,  Wis.;  L.  E.  Pollard  Co., 
423  6th  St.,  S.,  Minneapolis.  Minn.;  J.  B. 
Laird,  788  Potomac  Ave.,  Buffalo.  N.  Y.; 
C.  H.  Jones  Co.,  804  Newhmise  Bldg.,  Salt 
Lake  City,  Utah;  L.  J.  Wakefield,  232  St. 
Clair  Ave.,  N.,  Cleveland,  Ohio;  H.  I. 
Kahn.  2027  Jefferson  County  Bank  Bldg., 
Birmingham,  Ala. 


PERCOLATORS,  COFFEE,  ELECTRIC. 

— With  an  electric  coffee  percolator  coffee 
can  be  made  quickly  and  cleanly  at  the 
table.  It  has-been  one  of  the  most  pop- 
ular of  all  household  electrical  appliances. 
The  percolators  are  usually  made  in  at- 
tractive designs  and  are  in  themselves  or- 
namental when  not  In  use.  As  they  are 
designed  for  heating  to  the  boiling  tem- 
perature of  water  they  may  be  damaged 
in  case  the  current  were  turned  on  when 
no  water  is  in  the  vessel.  To  protect 
against  such  accident,  in  some  types  of 
percolators  a fusible  plug  is  placed  in  the 
bottom  of  the  vessel  which  cuts  off  the 
current  when  a temperature  sufficient  to 
damage  the  vessel  is  reached.  The  main 
body  of  the  device  is  usually  made  of  cop- 
per or  brass  with  a highly  polished  natural 
copper  or  nickel-plated  or  silver-plated 
finish;  aluminum  is  also  used  in  some 
models.  Two  main  types  of  percolators 
are  made,  the  coffee  pot  or  long  spout 


Aluminum  interior  fittings.  Complete 
with  6-ft.  cord  and  plug.  Equipped 
with  safety  fuse  plug  (in  circuit);  pre- 
vents injury  to  appliance  should  the 
liquid  boil  dry. — Adv. 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

Renfrew  Electric  Products.  Ltd..  Ren- 
frew, Ont.,  Can.  “Canadian  Beauty.” 

Rochester  Stamping  Co.,  Rochester,  N. 
Y.  “Royal-Rochester.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

PERFECLITE. — Trade  name  for  com- 
mercial and  industrial  lighting  units  manu- 
factured by  the  Perfeclite  Co*.,  119  Main 
St.,  Seattle,  Wash.,  and  the  First  National 
Lighting  Corp.,  2030  E.  22nd  St.,  Cleve- 
land, Ohio. 

PERFECLITE  MFG.  CO.— 119  Main  St., 
Seattle,  Wash.  Manufacturer  of  portable 
lamps,  commercial  and  industrial  lighting 
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fixtures.  Business  established  1916.  Presi- 
dent, C.  C.  Dose;  secretary,  treasurer  and 
general  manager,  J.  L.  Jaffe.  For  terri- 
tory east  of  Mississippi  River,  see  First 
National  Lighting  Corp. 

PERFECT. — Trade  name  for  motor- 
driven  ice  cream  freezers  manufactured  by 
Henry  G.  Lange,  162  N.  May  St.,  Chicago, 

PERFECT.— Trade  name  for  farm  llght- 
l?gJhnd  P°wer  Plant  manufactured  by  J 
B.  Tilley,  Pen  Yan.  N.  Y. 

PERFECT  REFILLABLE  FUSE  CO.— 
Brooklyn,  N.  Y.  Manufacturer  of  reflllable 
fuses. 

PERFECT  TOP. — Trade  name  for  one- 
piece  top  upright  lightning  rods  manufac- 
tured by  Moore  Brofe.  Lightning  Rod  Co., 
Maryville,  Mo. 

PERFECTION.— Trade  name  for  belting 
manufactured  by  the  Boston  Woven  Hose 
& Rubber  Co.,  Box  5077,  Boston.  Mass. 

PERFECTION. — Trade  name  for  motor - 
driven  ice  cream  freezers  manufactured  bv 
the  J.  G.  Cherry  Co.,  Cedar  Rapids.  Iowa 

PERFECTION. — Trade  name  for  storage 
batteries  manufactured  bv  the  Dealers 
Electric  Lighting  Co.,  500  E.  40th  St.,  Chi- 
cago, 111. 

PERFECTION. — Trade  name  for  solder- 
ing flux  produced  by  the  Grasselli  Chem- 
ical Co.,  Cleveland,  Ohio. 

PERFECTION. — Trade  name  for  line- 
men's rubber  gloves,  rubber  mats  and  mat- 
ting manufactured  by  the  Mathlas-Hart 
Co.,  516  Atlantic  Ave.,  Boston,  Mass. 

— Trade  *iame  for  electric 
milking  machines  manufactured  by  the 
Perfection  Mfg.  Co..  2125  E.  Hennepin  Ave.. 
Minneapolis.  Minn. 

PERFECTION. — Trade  name  for  storage 
batteries  and  direct-connected  automatic 
and  semiautomatic  farm  lighting  and 
power  plants  manufactured  by  the  Perfec- 
tion Storage  Battery  Co.,  500  E.  40th  St 
Chicago,  III. 

PERFECTION. — Trade  name  for^com- 
mutator  brushes  manufactured  bv  th'*  Per- 
fection Supply  Co.,  98  Park  PI.,  New  York. 
N.  Y. 

PERFECTION.— Trade  name  for  bo’ler 
and  condenser  tube  cleaner  manufactured 
by  Ruggles  & Ruggles,  Batavia.  111. 

PERFECTION. — Trade  name  for  radio 
and  telegraph  equipment  manufactured  by 
Tresco.  1201  Kahl  Bldg.,  Davenport.  Iowa. 

PERFECTION  ELECTRIC  PRODUCTS 
CO.— New  Washington,  Ohio.  Manufac- 
turer of  electric  toasters  and  table  stoves 
Sales  representative,  George  Borgfeldt  & 
Co.,  16th  St.  & Irving  PI.,  New  York,  N.  Y 
PERFECTION  MFG.  CO.— 2125  E.  Hen- 
nepin Ave..  Minneapolis,  Minn.  Manufac- 
turer of  electric  milking  machines.  Busi- 
ness established  1914.  President  ,T.  C 
Hallum;  vice-presidents,  J.  Morck;  L.  Di- 
nesen;  secretary  and  treasurer.  E.  B 
Ringham;  general  manager,  J.  Morck. 

PERFECTION  QUALITY.— Trade  name 
for  sheet  metal  cabinets  manufactured  by 
the  Robertson  Electric  Construction  Co., 
Mohawk  & Niagara  Sts..  Buffalo.  N.  Y. 

~J?ERfECT,ON  STORAGE  BATTERY 
CO.— 600  E.  40th  St..  Chicago,  111.  Manu- 
facturer of  storage  batteries,  switchboards 
and  farm  lighting  and  power  plants.  Busi- 
ness established  1913.  President  and  gen- 
eral manager,  Howard  Glen;  vice-presi- 
dent. Edward  A.  Fergtison;  secretary, 
treasurer  and  sales  manager.  *F.  A.  Em- 
mons. 

PERFECTION  SUPPLY  CO.— 98  Park 
PI..  New  York.  N.  Y.  Manufacturer  of 
commutator  brushes  and  cement.  Busi- 
ness established  (about)  1898.  Robert 
Harding,  owner. 

PERFECTO-SOTE.  — Trade  name  for 
wood  preservatives  produced  by  the  C-A 
Wood  Preserver  Co..  Arcade  Bldg.,  St. 
Louis,  Mo. 

PERFORATING  MACHINES,  MOTOR- 
DRIVEN. — Motion-picture  film  is  per- 
forated along  the  edges  to  fit  into  the 
sprocket  mechanism  used  for  guiding  the 
film  through  the  machine.  Either  stand- 
ard size  or.  the  special  sizes  used  for  slow- 
burning  films  may  be  perforated  in  these 
machines.  Special  perforating  machines 
are  used  for  making  the  music  rolls  for 
player  pianos.  Perforating  machines  are 
also  used  for  loose-leaf  catalogs,  ledgers 
account  books,  etc.  ' | 


Manufacturers: 

American  Perforator  Co..  617  W.  Jack- 
son  Blvd.,.  Chicago,  111.  '“American.” 
Bell  & Howell  Co..  1801-15  Larchmont 
Ave..  Chicago,  Hi.  “Standard  Cine- 
machinery.” 

Capital  Novelty  Co.,  138  N.  12th  St 
Lincoln,  Neb.  “Success.” 

Cummins  Co.,  The  B.  F.,  4740  Ravens- 
wood  Ave.,  Chicago,  III.  “Cummins.” 
Powers  Accounting  Machine  Co.,  Inc., 
137  S.  LaSalle  St.,  Chicago,  111. 
PERFORATOR,  TRANSMITTER  TAPE. 
<»— A machine  used  in  printing  telegraph 
systems  which  has  the  appearance  of  a 
t>  pewriter.  having  a standard  keyboard.lt 
is  used  to  perforate  a paper  tape  which  is 
fed  into  the  transmitter  and  which  carries 
on  k the  coded  message  to  be  sent.  The 
periorator  is  operated  by  a typist  and  as 
each  key  is  depressed  it  perforates  one  or 
more  small  holes  in  the  tape,  the  com- 
binations of  the  holes  forming  the  basis  for 
the  code.  As  the  tape  comes  from  the  per- 
forator it  is  usually  sent  directly  Into  the 
transmitter  or  the  tape  may  be  kept  for 
some  time  until  there  is  an  opportunity  to 
send  the  message. 

PERIOD. — The  period  of  an  alternating 
current  is  the  duration  of  one  cycle.  It 
equals  one  second  divided  by  the  fre- 
quency. The  period  of  a 25-cycle  current 
s 0.04  second. 

PERIODICALS,  ELECTRICAL.  — The 

electrical  industry  owes  to  its  numerous 
periodicals  much  of  the  extent  and  rapidity 
of  its  progress.  The  electrical  journals 
have  recorded  weekly,  monthly  or  at  other 
regular  intervals  all  the  important  tech- 
nical and  business  developments  of  the 
numerous  branches  of  the  industry  and 
promptly  placed  before  their  readers  engi- 
neering and  commercial  news  of  special 
interest  and  value  in  stimulating  further 
developments.  Because  of  the  prevailing 
hi£h  degree  of  specialization  in  the  elec- 
trical industry,  praotically  all  electrical 
periodicals  now  devote  themselves  to  one 
or  to  a limited  number  of  branches  of  the 
industry.  The  following  is  a list  of  Amer- 
ican and  Canadian  electrical  periodicals  in 
general  circulation.  In  the  case  of  publica- 
tions of  electrical  societies,  only  those  are 
given  for  which  nonmembers  may  sub- 
scribe. The  subscription  price  given  is  the 
rate  per  year  and  as  a rule  does  not  include 
postal  zone  additions;  the  latter  can  be 
obtained  from  the  publishers. 

Aera.  Monthly.  American  Electric  Rail- 
way Association,  Lyon  Black,  Market 
Sq.,  Albany,  N.  Y.  $2  in  U.  S. 
Association  of  Iron  and  Steel  Electrical 
Engineers.  Monthly.  Association  of 
Iron  and  Steel  Electrical  Engineers. 
1006  Empire  Bldg.,  Pittsburgh,  Pa.  $5 
in  IT.  S. 

Central  Station.  The.  Monthly.  H.  C 
Cushing,  Jr.,  8 W.  40th  St.,  iNew  York 
N.  Y.  $2  in  U.  S.,  $3  in  Canada. 
Electric  Journal.  Monthly  The  Elec- 
tric Journal,  1204  Keenan  Bldg., 
Pittsburgh,  Pa.  $2  in  U.  S.,  $2.50  in 
Canada. 

Electric  Railway  Journal.  Weekly.  Mc- 
Graw-Hill Co.,  Inc.,  10th  Ave.  & 36th 
St.,  New  York,  N.  Y.  $4  in  U.  S. 
Electric  Traction.  Monthly.  Kenfield- 
Davis  Publishing  Co..  431  S.  Dearborn 
St.,  Chicago,  111.  $1.50  in  U.  S..  $2  in 

Canada. 

Electrical  Contractor  and  Dealer.  Month- 
ly. National  Association  of  Electrical 
Contractors  and  Dealers,  110  W.  40th 
St..  New'  York,  N.  Y.  $2  in  U.  S.,  $2.50 
in  Canada. 

Electrical  Export.  Monthly.  Gage  Pub- 
lishing Co..  Inc.,  114  Liberty  St.,  New 
York,  N.  Y.  $3  in  U.  S. 

Electrical  Merchandising.  Monthly.  Mc- 
Graw-Hill Co..  Inc.,  10th  Ave.  & 36th 
St.,  New  York.  N.  Y.  $2  in  U.  S..  $2.50 
in  Canada. 

Electrical  News.  Semimonthly.  Hugh  C. 
MacLean.  Ltd.,  347  Adelaide  St..  West, 
Toronto.  Ont.,  Canada.  $2  in  Canada. 
$2.50  in  IT.  S. 

Electrical  Record.  Monthly.  Gage  Pub- 
lishing Co..  Inc.,  114  Liberty  St.,  New 
York.  N.  Y.  $3  in  IT.  S.  and  Canada. 
ELECTRICAL  REVIEW.  Published 
weekly  by  the  International  Trade 
Press.  Inc.,  53  W.  Jackson  Blvd.,  Chi- 
cago, 111.  The  oldest  electrical  weekly 
in  America,  having  appeared  regularly 
since  March  22.  1883.  Covers  all  the 
important  developments  of  the  elcc- 
trical  industry  and  especially  in  the 
fields  of  central  stations,  power  plants, 
electric  lighting,  contractor-dealers, 
new  appliances,  and  manufacturers. 
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Annual  subscription.  $3  plus  zone  post- 
age in  U.  S.,  $5  in  Canada,  $6  in  other 
countries.— Adv. 

Electrical  *°outh.  Monthlv.  The  Elec- 
trical South,  1020  Grant  Bldg.,  Atlanta. 
Ga.  $1  in  *U.  S. 

Electrical  World.  Weekly.  McGraw-Hill 
Co.,  Inc.,  10th  Ave.  & 36th  St.,  New 
York,  N.  Y.  $5  in  U.  S.,  $6.50  in  Can- 
ada. 

General  Electric  Review.  Monthly.  Pub- 
lication Dept,  of  General  Electric  Co.. 
Schnectady.  N.  Y.  $3  in  U.  S 
JOBBERS  SALESMAN.  THE.  Pub- 
lished  monthly  by  the  Electrical  Trade 
Publishing  Co.,  53  W.  Jackson  Blvd.. 
Chicago,  111.  A human-interest  journal 
for  wide-awake  electrical  salesmen, 
especially  those  engaged  in  the  elec- 
trical jobbing  business.  Annual  sub- 
scription, $1  in  U.  S.;  $2  in  Canada,  $3 
in  other  countries. — Adv. 

Journal  of  Electricity  and  Western  In- 
dustry. Semimonthly.  McGraw-Hill 
Co..  Inc.,  Rialto  Bldg.,  San  Francisco, 
Cal.  $2.50  in  U.  S.,  $3.25  in  Canada. 
Journal  of  American  Institute  of  Elec- 
trical Engineers.  Monthly.  American 
Institute  of  Electrical  Engineers,  33  W. 
39th  St.,  New  York,  N.  Y.  $10  in  U 
S..  $11  in  Canada.  ♦emu. 

National  Electric  Light  Association  Bul- 
letin. Monthly.  National  Electric 
Light  Association.  29  W.  39th  St..  New 
York,  N.  Y.  $3. 

Proceedings  of  the  Institute  of  Radio 
Engineers.  Bimonthly.  The  College  of 
the  City  of  New  York.  140th  St.  and 
Convent  Ave.,  New  York,  N.  Y.  $9  in 
U.  S..  $9.60  In  Canada. 

Public  Service  Management  Monthly, 
rtilities  Publishing  Co.,  431  S.  Dear- 
born St..  Chicago.  111.  $3  in  U.  S.  Also 

Public  Service  Magazine  to  subscribers 
of  above  at  $0.10  per  copy. 

QST.  Monthly.  American  Radio  Relay 
League,  Hartford,  Conn.  $2  in  U.  S. 
Railway  Electrical  Engineer,  Monthly. 
Simmons-Boardman  Publishing  Co.. 
608  S.  Dearbprn  St.,  Chicago,  111.  $3 

in  U.  S.  and  Canada. 

Railw'ay  Signal  Engineer.  Monthly 
Simmons-Boardman  Publishing  Co., 
608  S.  Dearborn  St.,  Chicago,  111.  $3 

in  V.  S.  and  Canada. 

Telegraph  and  Telephone  Age.  Semi- 
monthly. John  B.  Taltavall,  253  Broad- 
way. New  York.  N.  Y.  $2  In  U.  S. 
Telephone  Engineer.  Monthly.  Telephone 
Engineer  Co.,  443  S.  Dearborn  St.,  Chi- 
cago, 111.  in  U.  s. 

Telephony.  Weekly.  Telephony  Pub- 
lishlns  Corp.  n6  s.  Michigan  Ave.. 
Chicago,  111.  $3  in  U.  S..  $4  In  Canada. 

Tinnsactions  of  the  Illuminating  Engi- 
neering Society.  Published  everv  40 
days  Illuminating  Engineering  Soci- 
ety. 29  W.  39th  St..  -New  York.  N Y 
35. 

Wireless  Age.  Monthly.  Wireless  Press. 
Inc.,  326  Broadway,  New  York.  N.  Y. 
$2  in  IT.  s.,  $2.50  in  Canada. 
PERIODICITY. — Another  name  for  fre- 
quency of  an  alternating  current.  The 
word  frequency”  Is  preferable,  as  period- 
icity may  be  confused  with  period. 

men™ODaCI,ty  of  chemical  ele- 

fJ.uTS^A,term  aPPlle<l  to  the  fact  that 
ir  the  chemical  elements  are  arranged  in 
the  order  of  their  atomic  weights,  certain 
physical  and  chemical  properties  or  anal- 
ogies recur  periodically,  so  that  the  ele- 
ments may  be  divided  into  periods  or 
groups  having  similar  or  related  proper- 
ties. This  is  the  basis  of  the  periodic 
classification  of  the  elements. 

PERIPHERAL  SPEED.— The  velocitv  of 
the  periphery  of  any  revolving  body,  usual- 
ly given  in  feet  per  second  or  minute.  The 
peripheral  speed  is  a matter  of  consider- 
able importance  in  the  design  of  large  or 
high-speed  rotating  machinerv  on  account 
of  the  severe  strains  set  up  at  the  surface 
by  centrifugal  force. 

PERIPHERY. — The  circumference  or  line 
bounding  any  curved  or  polygonal  figure, 
as  the  outer  circumference  of  an  armature 
or  flywheel.  Also  used  loosely  in  referring 
to  the  outer  surface. 

PERKINS.  — Trade  name  for  flush 
switches  manufactured  by  the  Bryant 
Electric  Co.,  Bridgeport,  Conn. 

PERKINS  A SON,  INC.,  B.  F.— 2 Cres- 
cent St.,  Holyoke,  Mass.  Manufacturer  of 
exhaust  fans  and  shaft  hangers.  Busi- 
ness established  1873.  President,  J.  Lewis 
Perkins:  vice-president,  William  H.  Bond; 
secretary,  J.  Lewis  Perkins,  Jr.;  treas- 
urer, B.  F.  Perkins;  general  manager,  P. 

W.  Bidwell. 
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■ ,p  ERKINS  CORP.— Mishawaka.  Ind. 
Manufacturer  of  farm  lighting  and  power 
plants.  Business  established  1860.  Presi- 
dent, C.  A.  Carlisle;  secretary- treasurer, 
C.  A.  Carlisle,  Jr.;  general  manager,  E.  H. 
Williams. 


PERKINS  MACHINE  CO.— Warren. 
Mass.  Manufacturer  of  motor-driven  met- 
al presses. 

PERMACOLOR. — Trade  name  for  lamp 
coloring  compound  manufactured  by  C.  E. 
Franche  & Co.,  440  Orleans  St..  Chicago. 

PERMANENT  MAGNET.— A magnet 
that  is  permanently  magnetized  as  dis- 
tinguished from  an  electromagnet  or  other 
temporary  magnet.  See  Magnets,  perma- 
nent. 


PERMANENT  WAVE  MACHINE  & 
SUPPLY  CO. — 465  Greenwich  St.,  New 
York,  N.  Y.  Manufacturer  of  electric  hair 
wavers.  President,  Ernest  Unger. 


PERMANGANATES. — Can  be  made  by 
electrolyzing  a manganate  solution  with 
iron  or  nickel  electrodes. 


PERMEABILITY. — The  property  of  a 
medium  which  modifies  the  interaction  of 
magnets  immersed  in  it  is  called  its  per- 
meability. It  is  the  entity  that  distin- 
guishes magnetic  quantities  from  the  me- 
chanical. It  may  also  be  defined  as  the 
relative  magnetizability  as  compared  with 
air,  that  of  air  being  unity.  Its  symbol 
is  it.  Also  see  Reluctivity.  On  the  basis 
of  their  permeability,  substances  are 
classed  as  diamagnetic,  paramagnetic  and 
ferromagnetic.  The  first  have  a permeabil- 
ity less  than  unity  (such  as  bismuth). 
The  second  have  a permeability  somewhat 
greater  than  unity,  but  below  that  of  iron 
(such  as  cobalt).  The  third  have  a high 
permeability  of  the  order  of  that  of  iron. 

PERMEABILITY  OF  DIAPHRAGMS— 
The  relative  porosity  or  openness  of  a 
diaphragm.  The  diaphragm  consists  of 
capillary  passages  from  one  side  to  the 
other,  which  form  a continuous  path  for 
electricity  to  pass,  but  prevent  free  mix- 
ing of  the  two  solutions  on  the  two  sides 
of  the  partition.  The  ratio  of  the  total 
cross-section  of  these  passages  to  the 
cross-sectional  area  of  the  diaphragm, 
measures  the  porosity  or  permeability.  It 
ordinarily  varies  between  10%  for*  un- 
glazed porcelain  to  25%  for  paper,  duck 
or  asbestos  partitions. 

PERM  EAM  ETERS. — These  are  instru- 
ments for  measuring  permeability.  The 
more  commonly  known  instruments  are 
the  Thompson.  DuBois.  Koepsel,  Esterline 
and  PJcout.  In  the  Thompson  and  DuBois 
permeameters  the  force  exerted  between 
the  pole  of  a magnetized  bar  and  a piece 
of  steel  in  direct  contact  with  the  pole  is 
employed  as  a test  for  the  magnetic  prop- 
erty of  the  bar.  In  the  Koepsel  permea- 
meter  a magnetic  flux  is  induced  in  the 
test  piece  by  a magnetizing  coil,  and  this 
flux  is  measured  by  its  reaction  with  the 
magnetic  field  surrounding  a small  pivoted 
coil  through  which  a known  current  flows 
The  Esterline  permeameter  is  a modifica- 
tion of  the  Koepsel  anparatus,  the  small 
pivoted  coil  being  replaced  by  an  arma- 
ture which  can  be  driven  at  constant 
speed.  The  e.  m.  f.  generated  is  a meas- 
ure of  the  flux  in  the  test  piece.  The 
Picout  instrument  consists  of  a rectangu- 
lar core  of  iron  around  two  opposite  sides 
of  which  are  wound  two  identical  coils. 
The  test  piece  with  its  magnetizing  coil 
extends  between  the  two  other  sides  of  the 
rectangle.  The  magnetizing  force  of  the 
three  coils  is  adjusted  so  that  the  flux 
through  the  rectangular  core  is  the  same 
when  the  test  piece  coil  is  open  and  the 
e.  m.  f.  of  the  other  two  coils  is  In  series. 
This  condition  is  determined  by  a ballistic 
galvanometer.  Theoretically,  such  an  ar- 
rangement compensates  for  the  reluctance 
of  the  junctions  between  the  test  piece 
and  the  yoke.  In  practice  it  is  extremely 
difficult  to  adjust  the  magneto-motive 
forces  to  secure  the  supposed  equality  of 
conditions. 


PERMITIVITY. — See  Dielectric  constant. 

PERMITTANCE. — A name  once  pro- 
posed for  electrostatic  capacity  or  what  is 
now  called  “capacitance,”  which  see, 

PERMUTIT  CO.,  THE. — New  York,  N. 
Y.  Manufacturer  of  water  filtration  and 
softening  apparatus.  Vice-presidents. 
Sheridan  S.  Norton,  H.  Kriegsheim;  sec- 
retary, O.  K.  Fraenkel;  sales  manager,  A. 
T.  Smith.  Main  office,  440  4th  Ave.,  New 
York,  N.  Y.  Branch  offices,  310  Journal 
Co..  Bldg.,  Albany,  N.  Y ; n53  Old  South 
Bldg.,  Boston,  Mass.;  304  Brisbane  Bldg., 
Buffalo,  N.  Y. ; 435  Volunteer  State  Life 
Bldg..  Chattanooga,  Tenn.;  208  S.  LaSalle 
St.,  Chicago,  111.;  779  Oxford  Ave..  Day- 
ton.  Ohio;  507  Lathrop  Bldg..  Kansas  City, 
Mo.;  404  Wright  Collender  Bldg.,  Los  An- 
geles, Cal.;  1046  McKnight  Bldg.,  Minne- 
apolis, Minn.;  311  Widener  Bldg.,  Phila- 
delphia, Pa.;  921  Union  Arcade,  Pittsburgh, 
Pa.;  2211  Olive  St.,  St.  Louis,  Mo. 

PEROLIN  CO.  OF  AMERICA.,  THE. — 
Chicago,  111.  Manufacturer  of  water  treat- 
ing compounds.  Business  established  1906. 
President  and  treasurer,  J.  I.  Kopperl; 
vice-president  and  sales  manager,  E.  L. 
Gross;  secretary,  P.  B.  Gerdes.  Main  of- 
fice, 2010  Peoples  Gas  Bldg.,  Chicago,  III. 
Branch  offices  and  warehouses,  Woolworth 
Bldg..  New  York,  N.  Y.,  50  Park  PI.,  New 
York.  N.  Y.  Sales  representatives,  N.  B. 
Fails  Lubricating  Co.,  Buffalo,  N.  Y. 
Eagle  Oil  & Supply  Co.,  Boston,  Mass.; 
Eastern  Coal  & Export  Corp.,  Richmond, 
Va.;  Cotter  Supply  Co..  Houston.  Tex.;  A. 
M.  Conway  Co.,  Portland,  Ore. 

PERPETUO. — Trade  name  for  insulated 
screw  drivers  manufactured  by  Mayhew 
Steel  Products,  Inc.,  291  Broadway,  New 
York,  N.  Y. 

PERRY. — Trade  name  for  wire  skinners 
manufactured  by  Paul  W.  Herbst,  180  N. 
Dearborn  St.,  Chicago.  111. 

PERRY  HARTMAN. — Trade  name  for 
ball  bearings  manufactured  by  Holden  & 
White,  Inc.,  343  S.  Dearborn  St.,  Chicago, 
111. 

PERRY  ROTARY  FIXTURE  CO.,  INC. 

—Meridian.  Miss.  Manufacturer  of  display 
boards,  fixtures,  etc.,  for  electrical  stores. 

PERSONS-ARTER  MACHINE  CO., 
T H E. — 72  Commercial  St..  Worcester, 
Mass.  Manufacturer  of  magnetic  chucks. 
Business  established  1914.  President,  Wil- 
Mam  Arter;  vice-president,  William  Ar- 
thur; secretary.  Harold  Tattersall;  treas- 
urer, William  Hague;  sales  manager,  Al- 
bert B.  O'Donnell. 


runwno  cLtvimt  uu. — 506  Jerse 
St.,  Quincy,  111.  Manufacturer  of  smai 
motors.  Business  established  1920.  PresI 
dent.  William  J.  Ruff;  vice-president,  W 
E.  Persons;  secretary.  John  H.  Breitstadt 
treasurer.  A.  R.  Dick;  general  manager 
L.  M.  Persons. 


PERSU  LPHATES. — The  potassium  and 
ammonium  salts  can  be  made  by  electro- 
lytic oxidation  of  a concentrat  d solution 
of  the  sulphate  at  low  temperature. 

PETALUMA  ELECTRIC  MFG.  CO.— 2-4 
E.  Washington  St..  Petaluma,  Cal.  Manu- 
facturer of  electric  incubators  and  brood- 
ers. Sale  owner,  Wilbur  E.  Byce. 

PETER  WITT. — Trade  name  for  elec- 
tric railway  cars  manufactured  by  the  J. 
G.  Brill  Co..  62nd  St.  & Woodland  Ave., 
Philadelphia,  Pa. 

PETERS  CO.,  H.  J.— 227-229  W.  Huron 
St..  Chicago.  111.  Manufacturer  of  lighting 
fixtures  and  portable  electric  lamps.  Presi- 
dent, H.  J.  Peters;  secretary  and  treas- 
urer, Fred  D.  Fox. 

PETERSEN  MFG.  CO.,  A.  H.— 1614  Frat- 
ney  St.,  Milwaukee,  Wis.  Manufacturer  of 
portable  electric  drills.  Business  estab- 
lished 1914.  President,  treasurer  and  gen- 
eral manager,  A.  H.  Petersen. 

PETERSON  CO.,  F.  W.— 18  Greene  St.. 
New  York.  N.  Y.  Manufacturer  of  wood 
turnings  and  specialties  for  electrical  pur- 
poses. Business  established  1907. 


Manufacturer: 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304 
Monadnock  Block,  Chicago,  111.  The 
Burrows  permeameter  is  the  standard 
Instrument  designed  and  used  at  the 
Bureau  of  Standards,  and  recom- 
mended by  the  American  Society  for 
Testing  Materials,  for  accurate  deter- 
minations of  normal  induction,  per- 
meability. hysteresis,  residual  induc- 
tion, and  coercive  force  of  magnetic 
materials. — Adv. 


PETERSON  CO.,  INC.,  CHARLES  J.— 

723-729  Fulton  St.,  Chicago,  111.  Manufac- 
turer of  lighting  reflectors,  panels,  panel- 
boards,  switches,  switchboards,  etc.  Busi- 
ness established  1917.  President,  treasurer 
and  general  manager,  Charles  J.  Peterson; 
secretary,  Charles  Bergh. 

PETITE. — Trade  name  for  changeable 
pulleys  manufactured  by  the  Westinghouse 
Electric  & Mfg.  Co.,  East  Pittsburgh,  Pa. 

PETR  IT E. — Trade  name  for  mica  insul- 
ators manufactured  by  the  Dielectric  Mfg. 
Co.,  St.  Louis,  Mo. 
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PETROBESTOS. — Trade  name  for  asbes- 
tos metalic  sheet  packing  manufactured  by 
the  General  Asbestos  & Rubber  Co.,  27 
Cumberland  Rf  . Charleston,  S.  C. 

PETROLEUM  ENGINE  & MFG.  CO.— 
New  York.  N.  Y.  Manufacturer  of  farm 
lighting  plants  and  oil  engines.  Main  of- 
fice, 120  Broadway,  New  York,  N.  Y. 
Branch  office,  1049  Drexel  Bldg.,  Philadel- 
phia, Pa. 

PETROLEUM  IRON  WORKS  CO.,  THE. 

— Sharon,  Pa.  Manufacturer  of  steel  con- 
struction work  for  power  plants.  Busi- 
ness established  1893.  Vice-presidents,  J. 
L.  Considine,  H.  A.  Bishop,  G.  E.  Mittin- 
ger;  secretary,  H.  C.  Knowles;  treasurer, 
A.  S.  Maitland;  general  manager,  G.  E. 
Mittinger;  sales  manager,  H.  A.  Bishop. 
Main  office  and  factory,  Sharon,  Pa. 
Branch  offices,  25  W.  45th  St.,  New  York, 
N.  Y.;  1110  Carter  Bldg.,  Houston,  Tex.; 
Third  National  Bank  Bldg.,  St.  Louis,  Mo.; 
503  Market  St.,  San  Francisco,  Cal. 

PETTES  & RANDALL  CO.— 152  Nassau 
St..  New  York,  N.  Y.  Manufacturer  of 
telephones,  time  recorders,  etc. 

PETTINOS,  GEORGE  F.— Real  Estate 
Trust  Bldg.,  Philadelphia,  Pa.  Manufac- 
turer of  graphite  and  graphite  products. 
Branch  office  and  warehouse,  Massachu- 
setts Trust  Bldg.,  Boston,  Mass.  Dis- 
trict office,  50  Church  St.,  New  York,  N.  Y. 

PEXTO. — Trade  name  for  tools  for  elec- 
tricians, mechanics,  etc.,  manufactured  by 
the  Peck,  Stow  & Wilcox  Co.,  Southington, 
Conn. 

PHANTOM  BRACKETS. — See  Brackets, 
phantom. 

PHANTOM  CIRCUIT.— In  telephony,  the 
equivalent  of  an  additional  circuit  or  wire, 
not  existing  in  reality  but  obtained  by  cer- 
tain arrangements*  of  real  circuits.  The 
most  common  arrangement  is  to  use  two 
independent  two-wire  or  complete  metallic 
circuits  as  the  two  respective  sides  of  the 
phantom  circuits,  thus  securing  three  tele- 
phone circuits  from  four  line  wires  instead 
of  six,  a saving  of  33M»%.  Phantom  cir- 
cuits are  most  used  in  toll  and  long-dis- 
tance telephony.  Two  types  of  phantom 
circuits  are  in  use,  one  derived  from  the 
other  circuits  by  means  of  phantom  re- 
peating coils,  the  other  by  bridged  im- 
pedance coils.  The  repeating  coils  are 
tapped  at  the  centers  of  the  line-side  wind- 
ings for  the  derived  or  phantom  circuit. 
The  impedance  coils  are  also  tapped  at 
their  centers.  The  side  circuits  or  actual 
circuits  should  be  identical  for  the  best  re- 
sults. This  is  necessary  for  the  proper 
electrical  balance  of  the  phantom.  Spe- 
cial transpositions  are  also  required. 

PHANTOM  LOADS.— See  Loads,  artifi- 
cial or  phantom. 

PHANTOM  REPEATING  COILS.  TELE- 
PHONE.— Repeating  coils  for  use  on  phan- 
tom telephone  circuits  are  simply  unity- 
ratio  or  one-to-one  transformers  having 
both  windings  divided  into  two  equal  parts. 
The  connections  for  the  phantom  circuits 
are  made  from  the  middle  points  of  the 
windings.  It  is  very  essential  for  suc- 
cessful operation  that  the  windings  should 
be  very  carefully  balanced  electrically  in 
order  to  prevent  cross-talk  between  the 
side  circuits  and  the  phantom.  The  tor- 
roidal  type  of  coil  having  two  inner  and 
two  outer  windings  is  extensively  used. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St.. 
Chicago,  111. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 
Western  Electric  Co..  Inc.,  195  Broad- 
way. New  York,  N.  Y.  ’ 

PHANTOM  ED  CABLE. — One  adapted  for 
the  use  of  phantomed  circuits.  See  Cir- 
cuits, telephone. 

PHASE. — The  fraction  of  a period  which 
has  elapsed  since  an  alternating  e.  m.  f. 
or  current  passed  through  its  zero  value 
in  the  positive  direction  is  called  its 
phase.  It  is  also  defined  as  the  distance, 
usually  in  angular  measure,  of  the  base  of 
any  ordinate  of  an  alternating  wave  from 
any  chosen  point  on  the  time  axis.  To  be 
“in  phase”  means  to  alternate  with  some 
other  quantity  having  zero  phase  differ- 
ence with  it;  for  instance,  the  e.  m.  f.  and 
current  are  in  phase  when  both  reach 
their  maximum  values  and  minimum 
values  at  the  same  respective  and  identical 
instants. 

PHASE  ADVANCERS.  — Also  called 
phase  modifiers  and  phase  shifters.  See 
Phase  shifters. 
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PHASE  CONVERTER,  ROTARY — A raa- 
chine  for  changing  alternating  current  of 
one  or  more  phases  to  a different  number 
of  phases  but  of  the  same  frequency.  See 
Converter. 

PHASE  DIFFERENCE— The  Interval  of 
time  between  the  occurrence  of  the  cor- 
responding values  of  two  sinusoidal  quan- 
tities of  the  same  frequency  is  called  the 
phase  difference.  When  the  sinusoidal 
quantities  are  considered  as  being  pro- 
duced by  two  rotating  vectors,  the  angle 
between  these  vectors  is  also  called  the 
phase  difference.  Physically,  the  phase 
difference  is  a time  interval,  mathemati- 
cally it  is  represented  by  an  angle.  The 
phase  difference  most  often  considered  is 
between  the  e.  m.  f.  and  current  in  an  a-c. 
circuit.  Also  see  Lead  and  lag. 

PHASE  FAILURE  OR  PHASE  RE- 
VERSAL PROTECTION.  — In  polyphase 
circuits  it  is  of  importance  that  in  case  of 
the  failure  or  reversal  of  one  pha^e,  tne 
remaining'  phases  be  opened  and  held  open 
till  the  trouble  is  corrected.  While  a poly- 
phase motor  will  not  start  satisfactorily  if 
one  phase  is  dead,  it  will  continue  to  carry 
load  if  running  when  power  fails  on  one 
phase,  but  at  an  increased  and  dangerous 
current  in  the  other  phase  or  phases.  Un- 
der most  conditions,  reversal  of  a phase 
would  cause  reversal  of  the  direction  of 
rotation  of  a motor.  Either  of  these  re- 
sults might  be  disastrous  to  the  equip- 
ment and  is  commonly  guarded  against  by 
the  installation  of  the  proper  relays  at  the 
central  station  or  on  the  premises  of  the 
customer  if  the  equipment  is  extensive. 
See  Relays,  A-C.  reverse  phase  and  phase 
failure. 

PHASE  INDICATOR.  — A device  for 
showing  when  two  alternating-current  ma- 
chines or  circuits  are  in  synchronism  or 
"in  step,”  that  is,  have  their  e.  m.  f. 
waves  rising  and  falling  exactly  in  unison. 
See  Synchroscope. 

PHASE  LAG.— See  Lead  and  lag. 

PHASE  LEAD— See  Lead  and  lag. 

PHASE-ROTATION  INDICATORS.— See 
Indicators,  phase  rotation. 

PHASE  SHIFTERS.— These  are  devices 
by  means  of  which  the  power-factor  of  a 
testing  circuit  may  be  changed.  One  form 
of  phase  shifter  is  a transformer  with  a 
movable  secondary.  The  instrument  is  con- 
structed on  somewhat  the  same  design  as 
an  induction  motor/  except  the  rotor, 
which  in  the  secondary,  is  stationary  but 
may  be  turned  on  its  axis  by  a handwheel. 
When  the  supply  is  single-phase  or  two- 
phase  the  stator  is  wound  with  two  sets 
of  coils  at  right  angles  to  each  other.  For 
three-phase  circuits  there  are  three  coils 
120  space  degrees  apart.  The  phase  of  the 
secondary  voltage  with  reference  to  any 
phase  voltage  of  the  primary  Is  changed 
by  changing  the  angular  position  of  the 
secondary.  , ^ . 

The  principle  of  the  other  form  is  essen- 
tially the  same,  but  the  results  are  ob- 
tained in  a different  manner.  A transform- 
er with  a number  of  taps  is  connected 
across  one  phase  of  a polyphase  circuit. 
The  phase  relation  of  the  voltage  between 
one  of  these  taps  and  one  of  the  terminals 
of  the  other  phase  transformer  is  varied, 
by  changing  the  position  of  the  tap  con- 
nection. The  principle  involves  the  vector 
addition  of  electromotive  forces  that  are 
out  of  phase.  The  connections  for  differ- 
ent power-factors  are  made  by  either  a 
plug  or  dial  switch.  Phase  shifters  are 
very  useful  in  testing  wattmeters  and 
watt-hour  meters. 

Manufacturers: 

Standard  Electric  Machinery  Co..  Baltl- 
more,  Md.  "Standard-Baltimore. 

STATES  CO..  THE,  71  Francis  Ave. 
Hartford,  Conn.  The  potential  phase 
shifter  is  used  in  test- 
ing watthour  meters. 
It  is  independent  of 
meter  capacity,  and 
gives  any  desired 
power  factor  condi- 
tions. which  may  be 
obtained  simply  by 
setting  a pointer  on  a 
dial.  The  illustra- 
tion shows  the  sim 
plicity  of  the  equip- 
omikci  ment.  No  skill  is  re- 

quired in  its  operation.  A portable  type 
of  phase  shifter  is  also  furnished  by 
this  company  for  testing  meters  at 
fractional  power  factors.  It  is  light 
and  convenient  to  carry. — Adv. 


Potential  Phase 
Shifter 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

PHASES  IN  ALTERNATING-CURRENT 
SERVICE. — When  electricity  is  delivered 
from  a single  winding  of  a generator  it  Is 
called  single-phase  current.  If  delivered 
from  two  windings  so  placed  that  * ley  are 
one-quarter  of  a field -pole  span  apart,  the 
machine  delivers  two-phase  or  quarter- 
phase  current.  If  the  windings  are  so 
placed  that  they  are  one-third  of  a pole 
span  apart  the  current  delivered  is  three- 
phase  current.  All  systems  having  more 
than  one  phase  are  classed  as  polyphase  or 
multiphase.  Two-phase  and  three-phase 
currents  are  used  because  polyphase  mo- 
tors have  better  characteristics  and  are 
less  expensive  than  single-phase  motors. 
The  three-phase  system  permits  a more 
economical  use  of  line  copper  than  other 
systems. 

PHELPS  GUARDANT  TIME  LOCK  CO. 

-114-118  Liberty  St.,  New  York.  N.  Y. 
Manufacturer  of  electric  time  recording 
locks.  Business  establl&ned  1884.  Presi- 
dent, Edwin  S.  Phelps:  vice-president. 
Henry  Doscher;  secretary,  William  L. 
Stout;  treasurer,  L.  R.  Phelps;  general 
manager,  E.  S.  Phelps:  sales  manager,  L. 

A.  Flach. 

PHELPS,  JAMES  C.— Springfield.  Mass 
Manufacturer  of  conduit  fittings. 

7-HELPS  LIGHT  & POWER  CO.— Rock 
Island,  111.  Manufacturers  of  farm  lighting 
olants.  Business  established  1917.  Presi- 
dent, R.  W.  Phelps:  vice-president  and 
general  manager,  H.  C.  Thompson;  secre- 
tary, A.  G.  Bush;  treasurer,  W.  J.  Moore; 
sales  manager,  A.  C.  Graham. 

PHENIX. — Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co.,  Morristown,  N.  J. 

PHENIX  LITE. — Trade  name  for  Illumi- 
nating glassware  manufactured  by  the 
Phoenix  Glass  Co.,  Pittsburgh,  Pa. 

PHENOLEUM. — Trade  name  for  wood 
preservative  manufactured  by  the  Dielec- 
tric Mfg.  Co.,  St.  Louis,  Mo. 

PHILADELPHIA. — Trade  name  for  mo- 
tor-driven  sealing  machines  manufactured 
bv  the  American  Machinery  Co.,  Inc.,  330 
N.  12th  St/,  Philadelphia,  Pa. 

PHILADELPHIA. — Trade  name  for  pole 
brackets  manufactured  ' by  the  St.  Louis 
Malleable  Casting  Co.,  7701  N.  Conduit 
Ave.,  St.  Louis,  Mo. 

PHILADELPHIA  BELTING  CO.— Phila- 
delphia. Pa.  Manufacturer  of  leather  belt- 
ing. Business  established  1908.  Partner- 
ship. H.  Perpall  and  R.  W.  McKee.  Main 
office,  601-03  Spring  Garden  St.,  Philadel- 
phia, Pa.  Branch  offices.  540  W.  Lake  St.. 
Chicago,  Til.;  17  Battery  Place,  New  York. 
N.  Y.;  126  High  St..  Boston,  Mass.;  317 
Oliver  Bldg..  Pittsburgh,  Pa. 

PHILADELPHIA  ELECTRICAL  & MFG. 
rO. — 1228-36  N.  31st  St..  Philadelphia.  Pa. 
Manufacturer  of  street-lighting  equipment, 
transmission  line  material  and  commercial 
lighting  fixtures.  C.  L.  Bundy,  secretary 
and  treasurer. 

PHILADELPHIA  GEAR  WORKS.— E. 

Vine  St.,  Philadelphia,  Pa.  Manufacturer 
of  power  transmission  chains  and  rawhide 
gears. 

PHILADELPHIA  INSULATED  WIRE 

CO.— 200  N.  3rd  St.,  Philadelphia.  Pa. 
Manufacturer  of  insulated  wire.  Business 
established  1820.  President.  John  W. 
Pearce;  vice-president.  Edwin  B.  Bart- 
ram;  secretary,  William  W.  Pawling: 
treasurer.  A.  A.  Wireback.  Sales  repre- 
sentatives, E.  P.  Bartlett  & Co.,  15  N. 
Jefferson  St..  Chicago.  III.:  Mueller  Elec- 
tric Co.,  2135  Fairmount  Rd.,  Cleveland. 
Ohio;  James  Goldmark  Co.,  83  Warren  St.. 
New  York.  N.  Y. 

PHILADELPHIA  MFG.  CO.— 1 toward  St. 
& Montgomery  Ave.,  Philadelphia,  Pa. 
Manufacturer  of  lighting  fixtures.  Part- 
nership, George  Fox  and  Paul  J.  Startz- 
man. 

PHILADELPHIA  STORAGE  BATTERY 

CO.— Philadelphia,  Pa.  Manufacturer  of 
storage  batteries.  Business  established 
1906.  President.  Edward  Davis;  vice- 
president  and  general  manager.  James  M. 
Skinner;  secretary,  Edward  S.  Peyton; 
treasurer,  John  St.  Thomas;  sales  man- 
ager. Walter  S.  Cranmer.  Main  office  and 
factory,  Ontario  & C Sts..  Philadelphia. 
Pa.  Branch  offices.  Atlanta,  Ga.:  Boston v 
Mass.;  1621  S.  Michigan  Ave..  Chicago, 
1H.:  Los  Angeles,  Cal.;  Minneapolis.  Minn.: 
Rochester,  N.  Y. ; San  Francisco,  Cal.  Dis- 
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trict  offices,  Cleveland,  Ohio;  Columbus, 
Ohio.;  Huntington,  W.  Va.;  Pittsburgh, 
Pa.;  St.  Louis,  Mo.  Sales  representatives, 
W.  L.  Thompson,  1789  Broadway,  New 
York,  N.  Y.:  Sterrett  & Fleming,  Inc., 
Washington,  D.  C. 

PHILADELPHIA  THERMOMETER  CO., 

THE.— 54  N.  9th  St..  Philadelphia,  Pa. 
Manufacturer  of  hydrometers,  hygrometers 
and  thermometers.  Business  established 
1906.  Partnership,  Ferdinand  Stuhl  and 
Samuel  L.  Baby,  Jr. 

PHILBRIN  CORP.— Kennett  Square,  Pa. 
Manufacturer  of  automobile  ignition  out- 
fits. Business  established  1916.  President, 
treasurer  and  genefal  manager,  Edwin  S. 
Philips;  vice-president,  E.  B.  Sharpless; 
secretary,  Jesse  D.  Philips;  sales  manager. 
H.  L.  Archey/ 


PHILCO. — Trade  name  for  storage  bat- 
:eries  manufactured  by  the  Philadelphia 
storage  Battery  Co.,  Ontario  & C Sts., 
Philadelphia,  Pa. 

PHILCO  RETAINER.— Trade  name  for 
storage  batteries  manufactured  by  the 
Philadelphia  Storage  Battery  Co.,  Ontario 
& C Sts..  Philadelphia,  Pa. 

PHILLIPS. — Trade  name  for  spring  ham- 
per and  drill  manufactured  by  the  Daugh- 
?rty- Smith -Phillips  Co.,  1537  Cortland  St., 
Chicago,  111. 

PHILLIPS. — Trade  name  for  bare  cop- 
per wire  and  cable  manufactured  by  the 
Phillips  Wire  Co.,  Pawtucket,  R.  I. 

PHILLIPS  ELECTRICAL  CO.f  INC.— 75 
South  Ave..  Rochester,  N.  Y.  Manufac- 
turer  of  heating  elements  for  hand  shoe 
irons  and  potential  reducers.  Business  es- 
tabllshed  1908.  President,  treaaurer  and 
general  manager,  James  J.  Phillips,  vice 
president,  William  F.  Philips;  secretary, 
Mrs.  L.  E.  Weyrauch. 

PHILLIPS  ELECTRICAL  WORKS. 
LTD.,  EUGENE  F. — Montreal,  Que.,  Can. 
Manufacturer  of  cables  and  wires. 

PHILLIPS-LAFFITTE  CO.,  T H E.— 
Philadelphia,  Pa.  Manufacturer  of  welding 
flux,  brazing  compounds,  etc.  President  W. 
Vernon  Phillips;  vice-president,  F.  Rees 
Phillips;  secretary  and  treasurer,  John  J. 
H.  Phillips;  general  manager.  R.  H.  Nich- 
ols Main  office,  Pennsylvania  Bldg., 
PbiladeDhia.  Pa.  Factory.  Paris,  France. 


N.  Y. 

PHILLIPS  WIRE  CO.— Pawtucket.  R.  I. 
Manufacturer  of  bare  and 
and  cable.  Business  established  1892. 
President.  H.  F.  Bassett;  secretary.  B.  S. 
Hawkins:  treasurer  and  general  manager. 
H.  O.  Phillips;  sales  manager,  W.  * . 
Field. 

PH  LEX  ARM. —Trade  name  for  flexible 
arm  for  portable  lamps  manufactured  by 
S.  Robert  Schwartz  & Bro.,  729-31  Broad- 
way, New  York,  N.  Y. 

PHOENIX. — ^rade  name  for  a-c.  motors 
manufactured  */  the  Phoenix  Electric  Co.. 


PHOENIX  ELECTRIC  CO. — Mansfield. 
Ohio.  Manufacturer  of  a-c.  motors.  Busi- 
ness established  1889.  President,  A.  C. 
Linzee;  sales  manager,  C.  J.  Blair. 

PHOENIX  GLASS  CO.— Pittsburgh,  Pa. 
Manufacturer  of  portable  electric  lamps 
and  illuminating  glassware.  President,  T. 
H.  Howard;  vice-president,  A.  H.  Patter- 
son; secretary  and  treasurer,  E.  P.  Eb- 
berts.  Main  office.  Federal  Reserve  Bank 
Bldg.,  Pittsburgh.  Pa.  Factory,  Monaca. 
Pa.  Branch  offices.  161  Summer  St..  Bos- 
ton, Mass.;  1521  Garland  Bldg.,  Chicago, 

IUPH0ENIX  HARDWARE  MFG.  CO.— 49- 
53  Illinois  St..  Buffalo,  N.  Y.  Manufacturer 
of  armatures,  armature  winding,  testing 
nnd  taping  machines,  chains,  clamps,  vises 
and  other  hardware  specialties.  Business 
established  1885.  President.  A.  Z.  Ger- 
litz;  vice-president,  E.  W.  Gerlitz. 

PHOENIX  LIGHT  CO.— 525  Market  St.. 
Milwaukee.  Wis.  Manufacturer  of  portable 
electric  lamps,  lighting  fixtures,  fixture 
fittings  and  parts.  Business  established 
1S09.  President,  Joseph  Sabb':  vice-presi- 
dent, D.  Sable:  secretary,  H.  R.  King: 
treasurer,  A.  M.  Rodems;  sales  manager, 
A.  G.  Nygren. 

PHOENIX  SPECIALTY  MFG.  CO. — 48- 

GO  Duane  St..  New  York.  N.  Y.  Manufac- 
turer of  gaskets,  washers  and  other  metal 
snreialties.  President  and  secretary.  A. 
W Wagenseller;  vice-president  and  treas- 
urer, L.  R.  L.  Wagenseller. 

PHON-ARM. — Trade  name  for  telephone 
bracket  and  telegraph  sounder  box  bracket 
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*h®  Cleveland  Phone-Arm  Co., 
1265  W.  2nd  Cleveland,  Ohio. 

PHONO- ELECTRIC. — Trade  name  for 
wire  manufactured  by  the  Bridgeport 
Brass  Co.,  Bridgeport,  Conn. 

PHONOGRAPH  APPLIANCE  CO..  THE. 
—174  Wooster  St.,  New  Ybrk,  N.  Y.  Manu- 
facturer  of  mica  products.  Business  estab- 
lished 1913.  J.  L.  Frazee,  owner. 

PHONOGRAPH  LIGHTS.— See  Lights 

phonograph. 

PHONOGRAPH  MOTORS.— See  Motors, 
phonograph. 

PHONOGRAPH  MOTORS  CORP. — 341  N. 

Crawford  Ave.,  Chicago,  111.  Manufacturer 
of  motors.  Business  established  1916.  Pres- 
ident and  general  manager,  J.  M.  Johnson: 
vice-president.  H.  A.  Sanderson;  secretary, 
H.  G.  Saal;  sales  manager,  H.  T.  Skillin. 

PHONOGRAPHS,  MOTOR  - DRIVEN.— 
In  these  phonographs  the  rotating  disk  or 
table  is  directly  connected  to  the  shaft  of 
an  electric  motor,  .or  the  regular  spring- 
wound  motor,  which  is  automatically  re- 
wound by  a small  electric  motor,  is  em 
ployed.  The  electric  motor  is  automat- 
ically started  and  stopped  by  a mechanical 
device  controlled  by  the  arm  which  sup- 
ports the  diaphragm.  The  motors  used  in 
these  phonographs  are  especially  designed 
for  quiet  running  and  uniform  speed. 
Manufacturers: 

Aeolian  Co..  The,  29  W.  42nd  St.,  New 
York,  N.  Y. 

Arion  Mfg.  Co.,  250  Devonshire  St.,  Bos- 
ton, Mass.  “Arionola.” 

Columbia  Graphaphone  Co.,  Woolworth 
Bldg.,  New  York,  N.  Y.  “Columbia 
Grafonola.” 

Edison,  Inc..  Thomas  A.,  Belmont  Ave., 
Orange,  N.  J. 

Electric  Phonograph  Co.,  Kalamazoo, 
Mich.  (Coin  operated.)  “Automatic.” 
Endless  Graph  Mfg.  Co.,  The,  4200  W 
Adams  St..  Chicago.  111.  “Fairy.’ 
(Combined  with  lamp.) 

Kurtzmann  Phonograph  Co.,  Inc.,  700 
Main  St.,  Buffalo,  N.  Y.  “Kurtzman- 
ola.” 

Lakeside  Supply  Co..  416  S.  Dearborn 
St.,  Chicago,  111.  “Electrophone.” 
Lampagraph  Co.,  320  Republic  Bldg.. 
Chicago,  111.  (“Lampagraph”  com- 
bination lamp  and  phonograph.) 

Ohio  Electric  Works,  6304  Ellen  Ave 
Cleveland,  Ohio. 

Pathe  Freres  Phonograph  Co.,  20  Grand 
Ave.,  Brooklyn,  N.  Y.  “Pathe.” 

Racine  Phonograph  Co.,  Jnc.,  Racine, 
Wis. 

Victor  Talking  Machine  Co.,  Camden,  N 
J.  “Victor  Autoxophone,”  “Victor 
Electrola.” 

PHONOLAMP. — Trade  name  for  electric 
phonograph  lamp  manufactured  by  the 
Electric  Phonograph  Corp.,  4132  Park  Ave. 
New  York,  N.  Y. 

PHOSPHOR  BRONZE  INGOTS,  RODS, 
SHEETS  WIRE,  ETC.— This  alloy  is 
made  of  copper,  tin  and  phosphorus.  The 
tin  content  is  about  8 to  12%,  the  phos- 
phorus seldom  more  than  2%,  the  exact 
proportions  depending  upon  the  quality  of 
alloy  desired.  Its  general  properties  are 
high  resistance  to  corrosion,  high  tensile 
strength  and  hardness.  It  Is  largely  used 
in  rod,  sheet  or  wire  in  machinery,  ap- 
paratus, and  ir  locations  Wheit?  it  is  ex- 
posed to  corrosive  liquids  or  gases,  as  in 
mines  or  near  salt  water,  etc. 
Manufacturers: 

Bridgeport  B»*ass  Co.,  Bridgeport,  Conn. 
Electrical  Alloy  Co.,  The,  Morristown. 
N.  J. 

Hungerford  Brass  & Copper  Co.,  U T 
80  Lafayette  St.,  New  York,  N.  Y.' 
“Star  Brand  ” 

Mirete  Metal  Co.  of  Mass.,  Inc.,  225 
Main  St.,  Springfield,  Mass. 

Seymour  Mfg.  Co.,  The,  Seymour,  Conn. 
Tallman  Brass  & Metal,  Ltd.,  Wilson 
St.,  Hamilton,  Ont.,  Can. 

United  American  Metals  Corp.,  Brook- 
lyn, N.  Y. 

PHOSPORESCENCE.— The  condition  of 
giving  light  without  appreciable  heat,  as 
by  means  of  phosphorus.  This  occurs  in 
the  animal  and  vegetable  kingdom,  but 
man  so  far  has  not  been  able  to  produce 
th«?uSO:ca,lei  “cold  h&ht,”  that  is  light 
without  at  the  same  time  producing  con- 
siderable heat,  which  in  most  cases  is  an 
unavoidable  accompaniment  but  neverthe- 
less a waste  of  energy. 

PHOSPHORUS. — An  element  occurring 
in  several  allotroplc  forms.  Symbol  P:  at 
wt.  31;  m.  p.  30°  C.;  b.  p.  287°  C.  Ordi- 


nary phosphorus  is  a pale  yellow  trans- 
lucent, waxy  solid  at  ordinary  tempera- 
tures, but  brittle  when  cold.  Its  vapor  is 
extremely  poisonous.  Its  principal  uses 
are  in  making  poisons  and  matches,  par- 
ticularly safety  matches.  The  chief  method 
of  A PrPduction  is  an  electric  furnace 
method,  and  is  carried  on  at  Niagara  Falls. 
Boneash  and  calcined  calcium  phosphate 
or  calcined  wavellite  are  mixed  with  car- 
bon and  sand  and  heated  to  a high  tem- 
perature in  a gas-tight  arc  furnace.  The 
charge  is  heated  by  radiation  from  an  arc 
between  two  electrodes.  The  phosphorus 
s reduced  from  the  charge,  distills  oft  and 
is  collected. 

ti  T*1G1  C.  G.  9.  unit  of  illumina- 

tion  is  one  lumen  incident  per  square 
centimeter.  The  name  “phot”  has  been 
proposed  for  this  unit,  which  is  equivalent 
to  10,000  lux.  One  millilumen  per  square 
centimeter,  called  a milliphot,  is  a de- 
rivative of  this  unit,  since  it  equals  0.001 

^oit?J2.ENGRAVING  AND  PHOTO- 
GRAR*"*IC  LAMPS. — See  Lamps,  blue- 
printing, photoengraving  and  phbtographic. 

„.?.*cLTOGRAPH,c  printing  ma- 

CHINES,  ELECTRIC. — There  are  several 
types  of  these  machines  suitable  to  the 
varied  character  of  this  work.  The  essen- 
tial parts  of  these  machines  are  a light 
source,  usually  one  or  several  carbon  arc 
or  mercury  arc  lamps  mounted  in  a frame 
together  with  various  holders,  control  de- 
vices, switches,  etc.  Such  work  as  print- 
ing in  the  rotogravure  process,  motion- 
picture  fiim  and  ordinary  commercial 
work  is  done  by  various  types  of  these 
machines. 

Manufacturers: 

Be.u  & Howell  Co-  1801-15  Larchmont 

machinery?-80’  ^ "Standard  C,n« 
Burke  & James,  240  E.  Ontario  St.,  Chi- 
cago, 111.  “Rexo.” 

Cameragraph  Co.,  Kansas  City,  Mo 
“Cameragraph.” 

Gelb  Co.  Joseph,  512  W.  36th  St.,  New 
York,  N.  Y.  “Spectro.” 

PNZmY'  InC"  71  W*  23rd  St”  New  York* 
Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

tricOTau?25a™  machines,  elec. 

AVTGMAT|C.— Certain  laboratory 
,astead  of  reading  on  a scale 
t»Lindlcate  the  measurement,  photograph 
™«.«lOV£m*ent  of  the  needle  or  indicator 
These  photographic  devices  are  particu- 
™ui  used,  in  such  instruments  as  the 
oscillograph  and  electrocardiograph  where 
an  exact  record  of  thS  instantaneoul 
°f  the  indicator  is  desired  or 
rln  ih  fmoven!Sn!  of  the  indicator  is  too 
rapid  for  8l£ht  reading.  The 
photographing  machine  usually  includes  a 
device  for  continually  exposing  a photo- 
graphic film  to  light  thrown  as  an  image 
from  the  indicating  device.  The  film^s 
usually  reeled  from  spool  to  spool  by 

°ne  °*  the  sP°°is  with  a small 
synchronous  motor  which,  because  of  its 
known  definite  speed,  is  suitable  for  such 
^ir.roJ8\  ma£nifying  lenses,  etc., 

21  y‘™e  iacluded  in  the  Photographic  out- 
fit. Machines  for  taking  motion  or  prog- 
ress pictures  of  physic&l  or  other  inter- 
esting  scientific  phenomena  have  been 
built  but  are  as  a rule  special  and  ap- 
plicable to  one  purpose  only. 

Manufacturers: 

Gelb  Co.,  Joseph,  612  W.  36th  St.,  New 
York,  N.  Y.  “Spectro.” 

Hindle,  Charles  F.,  45  Spring  St..  Os- 
sining, N.  Y.  “American.” 

Brizma,  Inc.,  71  W.  23rd  St.,  New  York, 

PHOTOLITE.-Trade  name  for  adjust- 
if*i  amp  8taPd  for  photographic  studio 
lighting  manufactured  by  the  Nela  SDe- 
cialties  Division.  National  Lamp  Works* 

G.  E.  Co..  Nela  Park.  Cleveland,  Ohio. 

PHOTOME7  ERS,  LABORATORY. — In- 

struments for  laboratory  use  to  measure 
tVe.iC?:I?dle^fer  or  intensity  of  any  source 
°f  i?l**  Tb*s  is  done  by  comparison  with 
a light  source  of  known  candlepower.  A 
device  called  a photometer  screen  is  placed 
between  the  known  and  unknown  light  and 
where  there  is  an  equal  amount 
of  light  from  both  of  the  light  sources  is 
carefully  determined  by  observation  of  the 
screen,  as  the  sources  are  moved  relatively 
to  the  screen.  The  relative  candlepowers 
of  the  two  sources  are  then  inversely  as 
the  square  of  the  distance  of  each  source 
from  the  screen.  A number  of  varieties 
of  screen  are  used  and  the  arrangement 
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of  the  apparatus  and  the  details  of  the 
methods  followed  in  the  various  photo- 
meters are  quite  different. 

The  simple  bar  photometer  is  often  used 
to  measure  candlepower  in  one  direction 
only.  This  has  the  standard  lamp  at  one 
end  of  the  bar  and  the  lamp  being  com- 
pared at  the  other.  The  screen  is  moved 
along  the  graduated  bar  until  the  illumina- 
tion is  balanced.  Sphere  photometers  are 
also  used  for  candlepower  measurement. 
The  lamp  to  be  measured  is  placed  at  the 
ceJ11ttr  ,of  a large  sphere,  the  inside  of 
which  is  painted  flat  white.  The  values 
obtained  in  this  method  are  proportional 
to  the  mean  spherical  candlepower  or  to 
the  total  lumen  output  of  the  lamp.  Other 
photometers,  such  as  the  flicker  photome- 
ter, are  used  for  the  comparison  of  differ- 
ently colored  lights.  In  the  flicker  pho- 
tometer the  basis  for  comparison  is  that 
each  light,  though  of  different  color,  will 
produce  light  sensations  cQually  intense 
for  the  purpose  of  distinguishing  outlines. 
Some  of  the  photomater  types  used  are 
the  Lummer-Brodhun,  Webei . Bunsen, 
Matthews  integrating  photometer,  etc. 
Manufacturers: 

Foote,  Pierson  & Co.,  Inc.,  160-162 
Duane  St..  New  York,  N.  Y 
LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304  Monad- 
nock  Block,  Chicago,  111.  Precision 
photometers  of  the  Reichsanstalt  type, 
with  all  accessories  for  candle-power 
measurements  by  means  of  the  Lum- 
mer  Brodhun  sight  box.  The  latter 
can  be  provided  with  the  Kingsbury 
flick^L,attachment  for  matching  lamps 
different  colors.  In  combination 
with  the  precision  photometer,  inte- 
grating spheres  can  be  furnished  for 
measurement  of  mean  spherical  candle- 
power  of  incandescent  lamps. — Adv 
Rieker  Instrument  Co.,  1919-21  Ffeir- 
mount  Ave.,  Philadelphia,  Pa. 

Standard  Scientific  Co.,  9 BarroW  St 
New  York,  N.  Y.  “Stansico  ” 
Tq?M£?-P2‘ HpVERWG  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.”  (See 
display  adv.  page  1286.) 

PHOTOMETERS,  PORTABLE.— An  in- 

strument  for  measuring  the  intensity  of 
light  at  a given  point,  so  equipped  as  to 
. Ppr,table  to  the  degree  desired.  The 
principle  employed  la  the  same  as  that  em- 
ployed in  laboratory  photometers,  (see 
Photometers,  laboratory)  but  accuracy  is 
sacrificed  for  convenience  and  portability. 
The  standard  lamp  and  means  of*  moving 
it1  al°n&  its  scale  are  usually  provided 
with  a cover  in  the  shape  of  a tube  or 
box.  The  portable  photometer  is  gener- 
ally used  in  measuring  the  foot-candle  il- 
lumination falling  on  a certain  plane,  al- 
though these  results  can  be  calculated  in 
candlepower  by  multiplying  by  the  square 
or  the  distance  from  the  test  surface,  to  * 
the  source  of  light.  The  usual  arrange- 
ment is  to  have  the  light  to  be  measured 
fall  on  a test  plate  of  glass,  and  the 
brightness  of  this  test  plate  is  balanced 
against  the  brightness  of  the  plate  in  the 
photometer,  which  is  Illuminated  by  a 
known  source  of  light  in  the  photometer. 
Current  Is  usually  supplied  to  the  pho- 
tometer lamp  by  dry  batteries.  It  is  nec- 
essary to  have  an  accurate  instrument  to 
measure  the  amount  of  current  flowing 
through  the  test  lamp,  or  the  voltage 
supplied  to  the  test  lamp,  in  order  that  the 
photometer  lamp  give  the  proper  prede- 
termined amount  of  light,  otherwise  the 
indications  of  the  photometer  are  worth- 
less. Several  types  of  portable  photometer, 
being  designed  to  measure  illumination, 
are  called  llluminometers.  The  foot-candle 
meter  is  a special  type  of  portable  pho- 
tometer made  so  as  to  be  need  and  read 
with  special  ease.  For  this  type  see  Foot- 
candle  meters. 

Manufacturers: 

Foote,  Pierson  & Co.,  Inc.,  160-162 
Duane  St.,  New'  York,  N.  Y.  “Sharp- 
Miliar.” 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304 
Monadnock  Block,  Chicago,  111.  The 
Macbeth  Illuminometer  is  a complete 
portable  photometer  employing  a Lum- 
mer  Brodhun  cube  for  the  Intensity 
match.  With  it,  illumination  and  can- 
dlepower measurements  can  be  readily 
made,  as  well  as  measurements  of 
relative  surface  brightnesses.  Illumi- 
nation Intensities  from  a small  frac- 
tion of  a foot-candle  to  several 
thousand  foot-candles  can  be  readily 
measured.  Color  Alters  can  be  pro- 
vided for  measurement  of  illumination 
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from  different  sources  of  light,  which 
ordinarily  do  not  match  the  compari- 
son standard  lamp  in  the  instrument. 
A reference  standard  is  provided  so 
that  the  user  can  at  all  times  check 
his  measurements. — Adv. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 
PHYSICAL  VITALI2ER.— Trade  name 
for  electrotherapeutic  apparatus  manufac- 
tured by  Adon  Products.  Inc.,  516  5th  Ave., 
New  York,  N.  Y. 

PHYSICS. — The  science  of  dealing  with 
the  inanimate  natural  forces  of  the  uni- 
verse that  produce  motion  or  other  phe- 
nomena without  affecting  the  composition 
of  the  forms  of  matter  involved.  It  was 
formerly  called  natural  philosophy;  as 
science  developed,  however,  the  field  was 
found  to  be  too  broad  to  be  included  under 
one  title  and  various  branches,  as  astron- 
omy, biology,  chemistry,  geology,  etc., 
were  separated  as  drstinct  sciences.  Physics 
now  includes  principally  the  study  of  me- 
chanics. heat,  electricity,  light  and  sound, 
but  excludes  any  phenomena  involving 
chemical  action.  It  is  sometimes  called 
the  science  of  matter  and  motion. 

PIANO  LAMPS.— See  Lamps,  piano. 

PIANO  MOTORS  CORP.— 5 S.  3rd  St., 
Camden,  N.  J.  Manufacturer  of  motor 
drive  equipment  for  pianos.  Business  es- 
tablished 1919.  President,  Stanley  S.  Cra- 
mer; vice-president.  Frank  S.  Kodan;  sec- 
retary and  treasurer.  J.  J.  Leinmiller; 
sales  manager,  G.  W.  Gorman. 

PIANOLITE. — Trade  name  for  portable 
electric  lamps  manufactured  by  the  Franks 
Mfg.  Co.,  Rock  Island,  111. 

PIANOS,  ELECTRICALLY  OPERATED. 
— Player  pianos  are  now  frequently  being 
operated  by  a small  universal  motor, 
usually  of  1/6  or  1/4  hp.,  instead  of  the 
fatiguing  foot-pedal  method.  They  are 
largely  used  in  the  finest  player  pianos 
where  their  smooth  uniform*  running  is 
especially  desirable  as  it  does  not  detract 
from  the  music  by  noisy  operating  mech- 
anism nor  from  the  appearance  of  the  in- 
strument, as  it  can  be  entirely  concealed 
within  the  body.  The  motor  operates  the 
pneumatic  action  so  that  the  same  music 
rolls  and  player  .mechanism  (without  the 
pedals)  are  used. 

Manufacturers: 

Aeoli&n  Co.,  The,  29  W.  42nd  St.,  New 
York.  N.  Y. 

Cable  Co.,  The,  301  S.  Wabash  Ave., 
Chicago.  III.  “Euphona.” 

French  & Sons  Piano  Co.,  Jesse,  New’ 
Castle,  Ind. 

Kimball  Co..  W.  W..  308  S.  Wabash  Ave., 
Chicago,  111  “Kimball.” 

Lagonda  Piano  Co.,  New  Castle.  Ind. 
Link  Plano  Co.,  Inc.,  183  Water  St., 
Binghamton.  N.  Y.  “Link."' 

Lyon  & Healy,  245  S.  Wabash  Ave.,  Chi- 
cago, 111.  “Lyon  & Healy." 

National  Piano  Mfg.  Co.,  Grand  Rapids, 
Mich.  “National.” 

North  Tonaw’anda  Musical  Instrument 
Works,  North  Tonawanda,  N.  Y. 
Operators  Piano  Co.,  16  S.  Peoria  St., 
Chicago,  111.  “Coinola.” 

Poole  Piano  Co.,  Cambridge,  Mass. 
Seeburg  Piano  Co.,  J.  P.,  419  W.  Erie 
St..  Chicago,  111. 

Waltham  Piano  Co.,  Becker  Ave.  & 1st 
St.,  Milwaukee,  Wis. 

Watson  Music  Co.,  St.  Joseph.  Mo. 
Wurlitzer  Mfg.  Co..  The  Rudolph,  North 
Tonawanda.  N.  Y.  “Wurlitzer.” 
PIANOS,  MOTOR  DRIVE  EQUIPMENT 
FOR. — Motor  drive  *has  recently  been  ap- 
plied to  player  pianos  to  replace  pedal 
bellow’s  operation.  The  equipment,  which 
can  be  readily  attached  directly  to  the 
pneumatic  system  of  the  piano,  consists  of 
a small  motor,  usually  of  the  universal 
type,  with  a suction  fan  directly  connected 
to  it.  The  whole  unit  is  completely  en- 
closed in  an  aluminum  or  similar  casing 
and  is  generally  suspended  by  straps  to 
prevent  vibration  being  transmitted  to  the 
piano  case.  The  outfit  does  not  interfere 
in  any  way  with  the  operation  of  the  piano 
either  manually  or  by  means  of  the  pedals. 
It  includes  a control  switch  and  automatic 
rewind  arrangement. 

Manufacturers: 

MOTOR  PLAYER  CORP..  536  Lake  Shore 
Drive,  Chicago,  111.  The  “Electora" 
motor  player  is  designed  to  operate  all 
makes  of  player  pianos.  It  is  easily  in- 
KiuJltd  and  v^ry  dependable  in  every 


particular.  Its  use  eliminates  the  man- 
ual labor  of  pumping  the  player  piano 
by  foot.  The  “Electora”  has  a univer- 
sal type  motor,  which  operates  equally 
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efficiently  on  either  direct  or  alternating 

current.  It  runs  smoothly  and  with- 
out noise,  is  well  housed,  and  built  for 
durability.  The  equipment  inclu  Ins  a 
sensitive  expression  lever,  which  per- 
mits the  most  delicate  shadings  of  tohe 
as  required,  an  automatic  reroll  de- 
vice and  automatic  stop,  also  all  acces- 
sories necessary  for  making  any  in- 
stallation complete. — Adv. 

Piano  Motors  Corp.,  5 S.  3rd  St.,  Cam- 
den, N.  J.  “Motora.” 

Yeager  & Co.,  Inc.,  H.  W.,  154  N.  11th 
St.,  Philadelphia,  Pa.  “Aerex.” 

PICK  MFG.  CO.,  RICHARD.— 224  N. 
Wells  St.,  Chicago,  111.  Manufacturer  of 
lamp  filaments,  contact  points  and  mo- 
lybdenum w’ire. 

PICKERING  GOVERNOR  CO.,  THE.— 

Portland,  Conn.  Manufacturer  of  engine 
governors. 

PICKERS,  ELECTRIC,  PEANUT  AND 
OTHER  NUT. — The  function  of  the  peanut 
picker  is  to  facilitate  the  picking  of  for- 
eign substances,  such  as  dried  peanut 
vines  and  sticks,  from  the  peanuts.  The 
actual  picking  is  done  by  hand,  the  ma- 
chine serving  only  to  spread  the  peanuts 
uniformly  over  a conveyor  belt  and  carry 
them  continuously  in  front  of  the  oper- 
ator. The  same  or  similar  machine  can 
be  used  for  picking  and  assorting  other 
nuts,  such  as  chestnuts,  hazel  nuts,  etc. 

Manufacturer: 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall,  Mich. 

PICKS,  POLE  AND  TRACK  DIGGING. 

— A tool  used  for  breaking  ground  in  con- 
struction and  maintenance  of  power  lines, 
street  car  and  interurban  lines,  etc.  The 
tool  consists  of  a long  handle,  on  the  end 
of  which  is  mounted  a double-pronged 
steel  tool.  Both  ends  or  prongs  may  be 
pointed  or  one  pointed  and  the  other 
wedge-shaped. 

Manufacturer: 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

PICKS,  TAMPING.— A pick  used  for 
forcing  the  ballast  material  under  the  ties 
in  a track.  Such  picks  have  a blunted  and 
enlarged  end  so  shaped  that  when  the  pick 
is  brought  down  it  w’ill  exert  a powerful 
force  in  pushing  the  ballast  material  under 
the  tie. 

PICKUPS,  TROLLEY  WIRE.— A device 
used  to  pick  up  the  broken  end  of  a live 
trolley  wire  without  danger  to  the  oper- 
ator. The  usual  form  consists  of  an  in- 
sulated handle  with  a hook  or  grip,  which 
can  be  made  to  engage  the  trolley  wire 
without  the  operator  coming  in  contact 
with  the  live  wire.  Several  feet  of  rope 
are  provided  so  that  the  wire  can  be 
draw'n  up  over  a tree  limb  or  other  con- 
venient object  and  tied  out  of  harm’s  way. 
It  is  customary  to  carry  these  devices  on 
the  line  wagons  and  on  many  railway 
properties  each  car  is  equipped  with  one 
of  them. 

Manufacturers: 

BUSH  ELECTRIC  CO..  THE.  6654 
Broadwav,  Cleveland,  Ohio. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“St.  Louis.” 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
A live,  broken  trolley  wire  is  handled 
safely  with  an  O-B  trolley  wire  pickup. 
— Adv. 


PICO.— Trade  name  for  insulating  var- 
nishes. paper,  tape  and  other  insulating 
material  manufactured  by  the  Pittsburgh 
Insulating  Co.,  96-100  43rd  St.,  Pittsburgh. 
Pa. 

PICTURE  MACHINES,  MOTION.— S e e 

Motion -picture  machines,  motor-driven, 
miniature;  Motion-picture  machines,  mo- 
tor-driven,  standard. 

PICTURE  PROJECTING  LAMPS.— S e e 
Lamps,  projecting  and  stereopticon. 

PIEDMONT  ELECTRIC  CO.— Electrical 
Bldg.,  Asheville,  N..  C.  Manufacturer  of 
motor-driven  churns,  ice  cream  freezers, 
etc.  Business  established  1902.  President 
and  general  manager,  William  Farr;  secre- 
tary, F.  O’C.  Fletcher;  treasurer,  Harmon 
Miller. 

PIERCE,  BUTLER  6.  PIERCE  MFG. 
CORP. — 282  James  St.,  Syracuse.  N.  Y. 
Manufacturer  of  gages  and  valves.  Presi- 
dent, J.  T.  Dwyer;  secretary.  C.  F.  Ben- 
nett; general  manager,  W.  S.  Affleck. 

PIERCE  CO.,  THE  WILLIAM  B.— Buf- 
falo, N.  Y.  Manufacturer  of  boiler- tube 
cleaners  and  flue  gas  analysis  instruments. 
President,  C.  S.  Davis;  vice-president,  M. 
C.  Davis;  secretary  and  treasurer,  Leo 
Shire.  Main  office  and  factory,  45  N.  Di- 
vision St.,  Buffalo,  N.  Y.  Branch  office. 
Grand  Central  Palace,  New  York,  N.  Y. 

PIERCE  FUSE  CORP.— Buffalo,  N.  Y. 
Manufacturer  of  renewable  cartridge  and 
plug  fuses.  Business  established  1917. 
President  and  general  manager.  William 
N.  Pierce;  vice-president,  P.  S.  Klees; 
secretary,  George  Clinton,  Jr.;  treasurer, 
F.  A.  Meyer;  sales  manager,  E.  M.  Coffin. 
Main  office  and  factory.  752  Main  St.,  Buf- 
falo, N.  Y.  Branch  offices.  39  Cortlandt 
St..  New  York,  N.  Y.;  1017  Race  St.,  Phila- 
delphia, Pa.;  P.  O.  Box  1401,  Pittsburgh. 
Pa.  Sales  representatives,  Doherty  Haf- 
ner  Co.,  618  W.  Jackson  Blvd.,  Chicago, 
111.;  Baker-Joslyn  Co.,  San  Francisco,  Cal.; 
lx)s  Angeles,  Cal.;  Seattle,  Wash. 

PIERCE  FUSE  CORP.  OF  CANADA, 
LTD.— 8 Lewis  St.,  Bridgeburg.  Ont.,  Can. 
Manufacturer  of  renewable  fuses.  Busi- 
ness established  1919.  President.  William 
N.  Pierce;  vice-president,  F.  A.  Meyer; 
secretary  and  general  manager,  B.  C. 
Candee;  treasurer,  F.  A.  Meyer. 

PIERCE  OIL  CORP.— New  York,  N.  Y. 
Manufacturer  of  lubricating  oils.  Presi- 
dent. H.  Clay  Pierce;  vice-presidents,  C. 
A Pierce.  Eben  Richards,  W.  I»  Wagner, 

B.  L.  Winchell;  secretary,  J.  L.  Spear; 
general  manager.  G.  A.  Steele.  Main  office, 
25  Broad  St.,  New  York,  N.  Y.  Branch 
offices,  420  Olive  St.,  St.  Louis.  Mo.;  Boyle 
Bldg.,  Little  Rock.  Ark.;  Pierce  Bldg.. 
Oklahoma  City,  Okla.:  Waggoner  Bldg- 
Fort  Worth,  Tex.;  Pierce  Bldg.,  Dallas. 
Tex.;  Alamo  Bank  Bldg.,  San  Antonio. 
Tex.;  Pierce  Bldg..  Houston.  Tex.:  Simon 
Bldg..  Shreveport,  La. 

PIERSEN  MFG.  CO.,  THE. — 700  E.  8th 
St.,  Topeka,  Kans.  Manufacturer  of  tele- 
graph transmitters,  farm  lighting  and 
power  plants  and  gasoline  engines.  Busi- 
ness established  1912.  President.  Edwin 
H.  Piersen;  vice-presidents,  Lauren  E. 
Conger  and  Paul  B.  Sweet;  secretary  and 
treasurer.  William  H.  Metzdorf;  sales 
manager  (motor  department).  H.  L.  Taite. 

PIGNOLET,  LOUIS  M. — 78-80  Cortlandt 
Si..  New  York.  N.  Y.  Manufacturer  of 
ammeters,  voltmeters  and  voltanuneterg. 
Business  established  1900.  General  man- 
ager, William  Mikulas. 

PIGOT,  SAYRE  CO„  THE.— 17  Battery 
PI.,  New  York,  N.  Y.  Manufacturer  of 
lubricating  oils  and  greases.  President  and 
treasurer.  Joseph  N.  Pigot;  vice-president. 

C.  N.  Pigot;  secretary,  M.  Stout. 

PIGTAILS  AND  FLEXIBLE  LEADS.— 

A pigtail  is  a flexible  connection  of  braid- 
ed copper  wire  used  to  connect  electrically 
a carbon  brush  to  the  brush  holder  of  a 
motor  or  generator.  Flexible  leads  then 
complete  the  circuit  from  the  brush  holder 
to  the  machine  terminals.  The  pigtails 
are  not  covered  with  insulation,  while  the 
flexible  leads  are.  Cable  of  extreme  flex- 
ibility is  required,  as  the  brushes  are  often 
shifted,  and  it  has  a large  cross  section 
as  the  current  carried  may  be  large.  In 
cases  of  exceptionally  large  currents,  two 
or  more  cables  in  parallel  may  be  used  as 
the  leads.  Flexible  leads  are  also  used 
to  carry  the  current  to  tilting  type  elec- 
tric furnaces  or  other  apparatus  of  large 
current  rating  for  which  flexible  connec- 
tions are  required. 
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Manufacturers: 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Marine  Electric  Co.,  195  Fremont  St., 
San  Francisco.  Cal.  “Meco.” 

MORGANITE  BRUSH  CO..  INC.,  519  W. 
38th  St.,  New  York,  N.  Y.  “Batter- 
sea/' 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse.  N.  Y.  “P.  & S.“ 

New  England  Electrical  Works,  Lisbon. 
N.  H. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore.” 

PIKE  POLES. — See  Poles,  pike. 

PILASBRASGO. — Trade  name  for  illumi- 
nating glassware  manufactured  by  the 
Pittsburgh  Lamp  Brass  & Glass  Co.,  607 
Chamber  of  Commerce  Bldg.,  Pittsburgh, 
Pa. 

PILERS,  LUMBER,  MOTOR-DRIVEN. 

— An  effective  means  of  saving  labor  in 
lumber  yards  is  by  means  of  motor-driven 
lumber  pilers  that  pile  up  or  stack  the 
lumber  with  a minimum  of  handling.  In 
the  western  lumber  yards  they  are  known 
as  “pilers,”  while  in  the  central  and  east- 
ern yards  of  the  United  States  they  are 
more  commonly  called  “stackers.”  (For 
further  details  and  manufacturers,  see 
Stackers,  lumber,  motor-driven.) 

PILLARS,  STREET,  FOR  UNDER- 
GROUND  CABLE,  POLICE  AND  FIRE- 
ALARM  BOXES,  ETC.— These  pillars  are 
hollow  metal  columns  for  supporting  Are 
or  police-alarm  boxes,  underground  cable- 
testing stations,  etc.  The  columns,  usual- 
ly placed  in  residential  districts,  are  gen- 
erally more  or  less  ornamental.  Alarm 
boxes  are  sometimes  mounted  on  street- 
lighting or  power  poles,  but  this  is  not 
considered  good  practice  by  some  munici- 
pal authorities,  as  the  proximity  of  the 
high-voltage  lighting  or  power  circuits  on 
the  poles  may  be  the  cause  of  trouble  in 
the  low-voltage  circuits. 

PILLEY  PACKING  & FLUE  BRUSH 
MFG.  CO.— 606-10  S.  3rd  St.,  St.  Louis. 
Mo.  Manufacturer  of  steam  packings  and 
boiler  tube  cleaners.  President,  L.  B. 
Shultz;  secretary,  M.  P.  Shultz. 

PILLING  & SON  CO.,  G.  P.— 23rd  & 
Arch  Sts.,  Philadelphia,  l’a.  Manufacturer 
of  medical  batteries. 

PILLIOD  LUMBER  CO.,  THE.— Swan- 
ton,  Ohio.  Manufacturer  of  electricians’ 
tool  chests.  President,  L.  N.  Pilliod:  vice- 
president,  F.  E.  Pilliod;  secretary,  L.  L. 
Pilliod;  treasurer  and  general  manager,  T. 
J.  Pilliod. 

PILLOWBLOCK.— The  metal  box  or 
housing  which  supports  the  bearing  for  a 
Journal.  It  is  commonly  separable,  being 
held  together  by  bolts,  so  that  the  bearing 
may  be  adjusted  as  to  tightness,  renewed 
or  otherwise  treated  as  desired. 

PILOT. — Trade  name  for  leather  belting 
manufactured  by  the  Webb  Bros.  Belting 
Co.,  Kansas  City,  Mo. 

PILOT  LAMP. — A small  lamp  often 
mounted  on  a remote  or  distant  control 
switchboard  and  other  similar  locations, 
to  indicate  whether  circuits  are  alive  or 
dead.  Lamps  behind  red  lenses  or  bull’s 
eyes  are  generally  used  to  indicate  live 
circuits  and  green  for  dead  circuits.  Small 
pilot  lamps  are  being  used  to  an  increas- 
ing extent  in  connection  with  heater  cir- 
cuits. for  ranges,  flatirons,  etc.,  to  indicate 
when  the  current  is  on. 

PILOT  LAMP  RECEPTACLES.— See 
Receptacles,  heater,  indicating  or  pilot 
lamp. 

PIN,  POLE. — A name  given  to  the  pin 
which  is  next  to  the  pole  on  the  cross- 
arm.  Each  crossarm  has  two  pole  pins 
in  a telephone  or  telegraph  line  (unless 
it  is  a side  arm)  and  may  have  several 
others.  It  is  merely  a term  used  to  des- 
ignate the  position  of  the  various  lines  on 
a crossarm. 

PINCH  EFFECT. — The  phenomenon 
which  occurs  when  a heavy  current  is 
sent  through  a liquid  conductor.  It  tends 
to  narrow  down  the  cross-section  of  the 
conductor,  and  Anally  to  squeeze  or  pinch 
it  down  until  it  breaks  the  circuit.  When 
this  happens,  the  liquid  rushes  together 
again,  and  the  phenomenon  is  repeated. 
It  occurs  particularly  in  induction  fur- 
naces. where  melted  metal  lies  in  a groove 
or  gutter,  and  very  heavy  currents  are 
sent  through.  It  is  an  electromagnet  ef- 
fect, the  parallel  elements  of  current  at- 
tracting each  other  and  thus  squeezing 
the  conductor  towards  its  center.  The 
existence  of  this  centripetal  or  squeezing 


force  has  been  experimentally  demon- 
strated by  suitably  arranged  pressure 
gages. 

PINCO. — Trade  name  for  porcelain  in- 
sulators manufactured  by  the  Porcelain 
Insulator  Corp.,  Lima,  N.  Y. 

PINES  MFG.  CO.— 208  N.  Wabash  Ave., 
Chicago,  111.  Manufacturers  of  wire  ter- 
minals and  other  hardware  and  automobile 
specialties.  President,  Charles  A.  Pipen- 
hagen. 

PINIONS. — A small  gear  wheel,  usually 
operated  with  a larger  gear  for  speed  re- 
duction. See  Gears  and  pinions  (eight 
types). 

PINS,  CHANNEL  BONDING.— Channel 
bonding  pins  are  used  on  steam  railways 
and  some  street  railways  for  connecting 
the  bonding  wire  or  cable  to  the  rail, 
Where  the  current  carried  is  very  large, 
however,  it  is  necessary  to  have  a welded 
joint.  These  pins  are  therefore  most 
widely  used  for  signal  systems  on  steam 
railways.  The  pin  is  tapered  throughout 
its  length  with  an  extra  taper  on  the 
point.  It  has  a deep  circular  groove  or 
longitudinal  channel  just  the  size  of  the 
bond  wire  to  be  used  extending  the  entire 
length.  The  wire  or  cable  is  inserted  in 
the  groove  and  the  pin  is  then  driven  into 
the  hole  in  the  rail  which  is  slightly 
smaller  than  the  pin.  The  pressure  and 
the  wedge  action  cause  the  wire  to  be 
tightly  gripped  in  the  groove  and  the  out- 
side of  the  pin  makes  a good  contact  with 
the  rail. 

Manufacturers: 

American  Mine  Door  Co^  The,  Canton, 
Ohio.  “Economy.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.  “O-B.” 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St..  Chicago,  111. 

WESTING  HOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

PINS,  INSULATOR,  CLAMP.— This  form 
of  pin  is  used  in  connection  with  a cross- 
arm  strap  or  clamp  by  which  the  pin  is 
bolted  in  place  on  the  side  of  the  cross- 
arm.  The  pins  are  made  of  iron  or  steel 
with  channel  or  similar  cross-section  to 
give  them  greater  rigidity.  They  are 
formed  and  drilled  in  various  sizes  to  flt 
the  standard  types  of  wood  and  iron  or 
steel  cross  or  side  arms  and  small 
standard  pipe  and  are  made  for  either 
high  or  low-voltage  service. 

Manufacturers: 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Insulator  pins,  cement  head  ani 
stud  types,  for  upright,  inverted  and 
45°  mounting  either  on  pipe  or  flat 
surface.  See  display  advertisement  on 
page  1261. — Adv. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E." 

Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  “Erie.” 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago.  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  “Way.” 

Slater  Co.,  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PINS,  INSULATOR,  COMPOSITE  MET- 
‘AL  AND  WOOD. — A form  of  pin  made 
up  of  two  parts,  a steel  pin  or  bolt 
which  passes  through  the  crossarm  and 
is  bolted  to  it,  and  an  oak  cob  which  is 
mounted  on  the  steel  pin.  The  steel  pins 
are  made  with  long  shanks  for  wooden 
crossarms  or  with  short  shanks  for  use 


with  transposition  brackets  and  on  angle 
steel  arms.  This  type  of  pin  is  most  used 
on  telegraph  and  railway  signal  lines. 
Manufacturers: 


EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio.  “Efficiency.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc.. 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LACHUTE  SHUTTLE  CO.,  LTD.,  THE, 
Lachute  Mills,  Que.,  Can. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis.  Mo.  “Way.” 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  “Hasco.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PINS,  INSULATOR,  IRON  AND  STEEL. 
— Iron  and  steel  pins  are  resorted  to  where 
conductors  are  very  heavy,  where  a high 
voltage  requires  extra  length  and  where 
the  tension  of  the  line  Is  extra  heavy. 
When  made  of  malleable  iron  they  are 
arranged  to  encircle  the  crossarm  as  a 
clamp  pin,  the  clamp- being  held  by  bolts. 
Steel  rod  is  used  as  the  base  in  many 
cases  in  order  to  permit  the  use  of  a % 
or  %-in.  hole  in  the  arm  instead  of  the 
lMs-in.  hole  used  with  wood  pins,  thus 
saving  some  of  the  strength  of  the  arm. 
Stability  against  bending  is  secured  by 
making  the  portion  above  the  arm  in  the 
form  of  a saddle  resting  on  the  top  of  the 
arm.  The  pin  is  held  secure  by  a nut  and 
washer  on  the  under  side.  The  insulator 
is  cemented  to  the  pin  before  erection  or  is 
attached  by  screwing  it  to  the  top  of  the 
pin  after  erection.  In  the  latter  case  a 
threaded  thimble  is  cemented  into  the 
insulator. 


Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
306  A St.,  Boston,  Mass. 

Diamond  Expansion  Bolt  Co.,  90  West 
St.,  New  York,  N.  Y.  “Ajax.” 

Eastern  Malleable  Iron  Co.,  The,  Nauga- 
tuck. Conn.  (Malleable  iron.)  “Beards- 
ley.” 

POWER  EQUIPMENT 
E-  Cor*  13th  & Wood  Sts., 
Philadelphia,  Pa.  “Elpeco.”  (See  dis- 
play adv.  page  1261.) 

ELECTRIC  SERVICE  SUPPLIES  CO. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 

Keystone  truss  pins  con- 
sist  essentially  of  a ribbed 
malleable  Iron  thimble. 
^BL  They  are  made  for  use  on 
various  sizes  of  wood 
^^B  and  metal  cross-arms  and 
other  pole  top  equipment. 

^^^B  Keystone  truss  pins,  by 

. virtue  of  their  form  of 

construction,  give  the 
greatest  possible  strength 
^HBB|^k  because  a strain  applied 
to  the  groove  of  the  in- 
■ ||  sulator  places  the  bolt  in 

^ tension.  In  addition,  it 

allows  the  assembly  of 
the  bases  complete  on  the 
cross-arms  before  the 
cross-arms  are  ergct^d. 

Keystone  the  insulators  to  be  applied 
Truss  Pin  after  all  other  work  is 


completed. — Adv. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  “Arcover,”  “Elec- 
trose.” 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Galvanized  Products  Co.,  First  St.,  Phil- 
lipsburg,  N.  J. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St..  Pitts- 
burgh, Pa.  “Peirce.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Son.,  Mathew,  Pittsburgh,  Pa. 
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XJNE  MATERIAL  CO.,  South  Milwau- 
kee,  Wis.  (See  display  adv.  page  1278.) 
Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va. 

ROYAL  ELECTRIC  MFG.  CO.,  606  E. 

40th  St.,  Chicago,  111. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  “Ne- 
braska." 

St.  Louis  Screw  Co.,  Clarence  & Bulwer 
Ave.,  St.  Louis,  Mo. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce." 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte,  N.  C. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas,"  “Lee." 

Thread  less  Pipe  Fittings  Corp..  Newark, 
N.  J.  Exclusive  distributors,  Rubino 
& Liebstein,  Newark,  N.  J.) 

United  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1396-1402.) 

PINS,  INSULATOR.  MINE.— These  in- 
sulators are  particularly  adapted  to  fasten- 
ing to  the  timbers  or  other  supports  used 
in  mine  lines.  They  may  be  specially  de- 
signed to  conform  with  the  peculiar  re- 
quirements of  mine  construction  due  to 
excessive  moisture,  gases,  etc. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio.  “Efficiency." 
Electrical  Engineers  Equipment  Co.,  36 
S.  Desplaines  St.,  Chicago,  111. 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Peirce.” 

Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa. 

St.  Louis  Malleable  Casting  Co*,  7701  N. 

Conduit  Ave.,  St.  Louis,  Mo. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce." 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PINS,  INSULATOR,  POLE  TOP.— Pole 
top  insulator  pins  are  fastened  directly  to 
the  top  of  the  pole  by  through  bolts  and 
used  for  supporting  a single  wire  above  the 
pole  top.  Steel  pipe,  angle  iron  or  chan- 
nels are  the  common  forms  of  the  material 
used  in  their  construction.  They  are  com- 
monly used  on  lines  of  moderately  high 
voltage.  Wood  pins  for  this  construction 
are  used  chiefly  for  telephone  service. 

Manufacturers: 

Cottage  Planing  Mill  Co.,  Everett,  Pa. 
Eastern  Malleable  Iron  Co.,  The,  Nauga- 
tuck, Conn.  “Beardsley." 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  & Wood  Sts., 
Philadelphia,  Pa.  “Elpeco."  (See  dis- 
play adv.  page  1261.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh. Pa.  “Peirce." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 
Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

McGlauflin  Mfg.  Co.,  Petaluma,  Cal. 
Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts  , Pittsburgh,  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 

Conduit  Ave.,  St.  Louis,  Mo. 

Slater  Co..  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce." 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas." 

Unitea  States  Hardware  & Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket,  R.  I. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PINS,  INSULATOR,  WOOD— Insulator 
pins  are  preferably  of  locust,  though  elm, 
oak  and  other  woods  are  used  as  substi- 
tutes where  necessary.  Locust  is  durable 
and  retains  its  strength  longer  than  the 
crossarm  as  a rule.  The  wood  must  he 
straight-grained  and  free  from  dry  rot  or 


large  knots.  Wood  pins  are  used  very 
generally  for  distribution  lines,  the  usual 
length  being  9 ins.  and  the  diameter  at 
the  pin  hole  1%  ins.  They  have  a straight 
cylindrical  portion  that  fits  into  the  cross- 
arm,  with  a shoulder  and  tapered  portion 
above  which  extends  to  the  threaded  por- 
tion at  the  top. 

Manufacturers: 

AMERICAN  LINE  MATERIALS  CO., 
1461  McCormick  Bldg.,  Chicago,  111. 
Carolina  Cross  Arm  Co.,  Inc.,  P.  O.  Box 
122,  Elkin,  N.  C. 

Cook  Tie  & Pole  Co.,  Commercial  Trust 
Bldg.,  Philadelphia,  Pa. 

Cottage  Planing  Mill  Co.,  Everett,  Pa. 
Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LACHUTE  SHUTTLE  CO.,  LTD.,  THE, 
Lachute  Mills,  Que.,  Can. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Locust  Pin  Co.,  Front  Royal.  Va. 

Lord  & Co.,  Lee  H..  Box  693,  Peoria,  111. 
Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa. 

McGlauflin  Mfg.  Co.,  Petaluma,  Cal. 
National  Pin  & Bracket  Co.,  North  Ver- 
non, Ind. 

Newport  Pin  Mills,  Newport,  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 

Conduit  Ave.,  St.  Louis,  Mo.  “Ette." 
Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  “Hasco." 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas,"  “Max-Son." 
United  States  Hardware  & Mfg.  Co.,  16 
Warren  St.,  Pawtucket,  R.  I. 

Western  Electric  Co..  New  York. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Williams  Cypress  Co.,  Ltd.,  F.  B..  Pat- 
terson, La. 

PINTITE. — Trade  name  for  rigid  shaft 
couplings  manufactured  by  tho  Penntroy 
Corp.,  Troy,  Pa. 

PIONEER. — Trade  name  for  oil  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

PIONEER. — Trade  name  for  storage 
batteries  and  safety  lanterns  manufac- 
tured by  the  Pioneer  Storage  Battery  Co., 
1415  Race  St.,  Philadelphia,  Pa. 

PIONEER  CORP.,  THE.— 1255  W.  63rd 
St.,  Chicago,  111.  Manufacturer  of  lumin- 
ous switch  plates,  attachments  for  switch 
buttons,  etc.  Business  established  1899. 
President  and  treasurer,  A.  M.  Hannan; 
secretary  R.  B.  Hannan. 

PIONEER  STORAGE  BATTERY  CO- 
1415  Race  St.,  Philadelphia,  Pa.  Manufac- 
turer of  storage  batteries  and  safety  lan- 
terns. Michael  Marks,  sole  owner. 

PIPE  ANCHORS— Pipe  fittings  that 
correspond  to  the  ordinary  guy-wire  an- 
chor, used  to  prevent  endwise  movement. 
Particularly  suitable  for  use  with  pipe  rail- 
ings or  other  pipe  supports  set  in  concrete. 
Manufacturer: 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  This  anchor  is 
made  of  malleable  iron, 
galvanized;  and  is  so  con- 
structed that  the  concrete 
will  flow  through  Its 
walls,  so  that  when  in- 
stalled  it  does  not  weaken 
««  nfr  u the  cross  section  of  the 
Pipe  Anchor  concrete.  Two  sizes  are 
furnished,  for  % and  for  % in.  pipe 
tap. — Adv. 

PIPE  BENDERS  AND  BENDING  MA- 
CHINES,— See  Benders,  conduit  and  pipe, 
portable;  Bending  machines  for  large  con- 
duit and  pipe. 

PIPE,  BRASS  AND  COPPER— Both 
brass  and  copper  piping  have  been  used  to 
a limited  extent  for  boiler-room  service, 
brass  for  connecting  the  feed  main  with 
the  boiler  drum  and  copper  more  commonly 
in  marine  work  where  its  flexibility  made 
its  use  advantageous.  Such  pipe  is  also 
used  for  various  other  purposes,  particular- 
ly where  rust  and  corrosion  make  iron 
pipe  unsuitable.  It  is  made  in  the  standard 
iron  pipe  sizes. 

Manufacturers: 

Chase  Rolling  Mill  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand." 
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Midwest  Brass  & Copper  Co.,  480  Broom*, 
St.,  New  York,  N.  Y. 

Pittsburgh  Valve,  Foundry  & Construc- 
tion Co.,  Pittsburgh,  Pa. 

United  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

Walworth  Mfg.  Co.,  Boston,  Mass. 
Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J.  “Crescent." 

Wolverine  Tube  Co.,  Detroit,  Mich. 

PIPE  CAPS. — See  Caps,  ground  pipe. 
PIPE  CLAMPS. — See  Clamps,  conduit 
and  pipe  hanging. 

PIPE  COUPLINGS,  NIPPLES  AND 
UNIONS. — See  Conduit  couplings,  nipples 
and  unions. 

PIPE  CUTTERS. — See  Cutters,  pipe  and 
conduit. 

PIPE  DIES. — See  Dies,  pipe  thread  cut- 
ting. 

PIPE  FITTINGS.— See  Fittings,  pipe, 
for  air,  steam,  water,  etc. 

PIPE  HANGERS  AND  HOOKS— See 
Hangers,  conduit  and  pipe;  Hooks,  pipe 
and  conduit. 

PIPE,  HIGH  PRESSURE,  POWER 
PLANT. — Mild  steel  pipe,  lap  or  butt 
welded  for  higher  pressures,  is  used  in 
the  average  steam  power  plant.  Wrought 
iron  which  seems  to  have  a longer  life  in 
service  than  the  mild  steel  is  also  used 
but  to  a more  limited  extent.  Cast  steel, 
which  is  not  affected  by  temperature  va- 
riations to  the  same  extent  as  mild  steel, 
is  sometimes  used  for  headers  carrying 
highly  superheated  steam.  Wrought  iron 
and  mild-steel  pipes  are  sold  in  standard 
sizes.  Those  most  commonly  used  in 
power  plants  are  designated  as  standard, 
full- weight,  large  O.  D.,  extra  heavy  and 
double  extra  heavy.  Pipes  larger  than  12 
ins.  are  designated  by  their  actual  out- 
side diameter.  Extra  heavy  and  double 
extra  heavy  have  the  same  external  diam- 
eter as  the  standard  pipe  but  have  a 
greater  thickness  and  consequently  Jower 
inside  diameter. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

American  Spiral  Pipe  Works,  W.  14th  & 
S.  48th  Ave.,  Chicago,  111. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Hempfleld  Foundries  Co.,  35th  & Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Illinois  Malleable  Iron  Co.,  1801-1825  DI- 
versey  Pkwy.,  Chicago.  111. 

McAvity  & Sons,  Ltd.,  T.,  St.  John.  N. 
B.,  Can. 

National  Valve  & Mfg.  Co.,  Arsenal  Sta- 
tion, Pittsburgh,  Pa.  “Navco." 
Pittsburgh  Valve,  Foundry  & Construc- 
tion Co.,  Pittsburgh,  Ta. 

Reading  Iron  Co.,  Reading,  Pa. 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Whitlock  Coil  Pipe  Co..  Hartford,  Conn. 
PIPE  MACHINERY  CO.,  THE— 930  E. 
70th  St.,  Cleveland,  Ohio.  Manufacturer 
of  pipe  cutting,  threading  and  tapping  ma- 
chines. 

PIPE,  MISCELLANEOUS,  POWER 
PLANT. — Cast-iron  pipe  is  extensively 
used  for  power  plant  service  particularly 
for  water  service  and  sanitation  and  other 
low  pressure  work.  Riveted  pipes  made 
of  thin  sheets  of  boiler  steel,  with  seams 
either  longitudinal  and  circumferential,  or 
spiral  are  commonly  used  for  low  pres- 
sures or  large  diameters.  Wrought  iron 
and  mild  steel  pipes,  discussed  more  fully 
under  Pipes,  high  pressure,  are  also  used 
for  miscellaneous  service. 

Manufacturers: 

American  Spiral  Pipe  Works.  W.  14tb 
& S.  48th  Ave.,  Chicago,  111. 

Cox,  J.  Fillmore,  Bayonne.  N.  J. 
Hempfleld  Foundries  Co.,  35th  & Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand. M 

Illinois  Malleable  Iron  Co..  1801-1825  Dl- 
versey  Pkwy.,  Chicago,  111. 

McAvity  & Sons,  Ltd.,  T.,  St.  John,  N. 
B.,  Can. 

McMann  & Taylor  Co.,  104  John  St., 
New  York,  N.  Y. 

National  Pipe  Bending  Co..  The,  River 
& Lloyd  Sts.,  New  Haven,  Conn. 
(Bends.) 

National  Valve  & Mfg.  Co.,  Arsenal  Sta- 
tion, Pittsburgh,  Pa.  “Navco." 
Walworth  Mfg.  Co.,  Boston,  Mass. 

PIPE  TAPLETS. — Trade  name  for  con- 
duit fittings  manufactured  by  the  H.  T. 
. Paiste  Co.,  Philadelphia,  Pa.  Exclusive 
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distributor.  Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn. 

PIPE  TAPS. — See  Taps,  threading  or 
pipe. 

PIPE-THAWING  OUTFITS.— See  Thaw- 
ing outfits,  pipe,  complete  electric;  Trans- 
formers, pipe-thawing. 

PIPE  VISES. — See  Vises,  pipe  or  con- 
duit. 

PIPE  WRENCHES.— See  Wrenches, 
pipe. 

PIPER  CO.,  LTD.,  THE  HIRAM  L.— 75 

St.  Remi  St.,  Montreal,  Que.,  Can.  Manu- 
facturer of  marine  lamps,  reflectors,  lan- 
terns and  supplies.  Business  established 
1902.  President,  James  Carruthers;  vice- 
president,  H.  L.  Piper;  secretary  and 
treasurer,  F.  E.  Portions;  general  man- 
ager, R.  H.  Piper. 

PIPES,  GROUND. — Galvanized  iron  pipe 
Is  used  for  ground  connections  where 
water-pipe  connections  cannot  be  secured. 
Pipe  is  preferable  to  rod  because  of  the 
increased  area  of  contact  for  a given 
weight  of  metal.  One-half,  three-quarter 
and  one- inch  pipe  are  used  for  transformer 
secondary  grounds  as  a rule.  Where  one 
pipe  does  not  give  a suitably  low  resist- 
ance it  Is  better  to  use  several  than  to 
increase  the  size  of  the  pipe.  The  pipe  is 
usually  driven  about  8 ft.  into  the  soil. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenslde,  Pa.  “Bee  Line.” 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boylston  St.,  Boston,  Mass. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  on  page 
1278.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

PIPING,  BOILER  ROOM.— Power  plant 
piping  is  to  the  steam  power  plant  what 
the  electrical  conductors  are  to  the  dis- 
tributing system.  The  piping  systems  are 
divided  according  to  their  use.  For  ex- 
ample, there  are  the  high-pressure,  low- 
pressure  and  exhaust  steam  piping  sys- 
tems. the  high  and  the  low-pressure  water 
pipe  systems,  the  oil  piping  system  for 
lubrication  and  the  compressed  air  piping 
system. 

The  different  pipings  should  be  distin- 
guishable bv  standardized  colors  as  rec- 
ommended 6y  the  A.  S.  M.  E.  All  pipes 
leaving  one  room  or  floor  to  another  and 
passing  through  walls,  should  be  stenciled 
and  tagged.  All  valves,  etc.,  should  be 
tagged  and  stenciled  so  that  identification 
is  quick  and  sure. 

The  use  of  higher  steam  pressures 
and  temperatures  of  superheat  call  for  the 
use  of  steel  Instead  of  cast  and  wrought 
iron  pipe.  Welded  Joints  are  taking  the 
place  of  flanges  and  gaskets  and  more 
generous  provision  must  be  made  for  con- 
traction and  expansion.  Another  tendency 
is  to  install  remote  controlled  valves,  op- 
erated either  by  electric  motor  or  hydraul- 
ic valve;  chain  control  is  a compromise  for 
long-distance  control.  As  boilers  and  tur- 
bines increase  in  capacity,  it  is  becoming 
more  and  more  the  custom  to  segregate 
units,  apportioning  boilers,  steam  lines  and 
turbines  as  a unit.  This  somewhat  com- 
plicates piping  but  makes  for  reliability. 

High  fuil  prices  make  heat  insulating 
coverings  for  all  pipes  carrying  heat  al- 
most imperative.  Live  steam  pipes  should 
be  covered,  as  should  also  feed- water 
heaters  and  feed  lines,  boiler  drums,  etc. 
Exhaust  steam  and  hot  water  lines,  and 
condensate  returns  should  also  be  cov- 
ered. Pipe  fittings,  valves,  flanges,  etc., 
should  also  be  covered.  These  things 
waste  much  heat.  Pipe  covering  having 
long  life  is  properly  protected  against 
damage  due  to  mechanical  injury,  water 
and  oil.  Pipe  coverings  generally  pay 
for  themselves  in  one  year  while  they 
improve  the  performance  of  the  plant. 

PIQUA  HANDLE  & MFG.  CO.,  THE.— 
Piqua,  Ohio.  Manufacturer  of  handles  and 
wood  turnings.  President,  William  C. 
Rogers;  vice-president,  A.  M.  Leonard; 
secretary  and  treasurer.  C.  H.  Barnett. 
Main  office,  Piqua,  Ohio.  Factories, 
Piqua,  Ohio;  Marquette,  Mich.;  Osceola, 
Ark.  Branch  office,  18  Broadway,  New 
York,  N.  Y. 

PITCH,  COMMUTATOR.— The  number 
of  commutator  segments  of  an  electric  ma- 
chine passed  over  in  going  from  one  seg- 
ment through  a coil  to  the  next  segment 
that  is  Joined  to  the  winding. 


PITCH  FOR  ELECTRICAL  PURPOSES. 

— Pitch  occurs  naturally  as  asphalt  or  is 
obtained  artificially  in  the  distillation  of 
coal  tar  and  similar  products.  Both 
forms  are  used  for  insulating  compounds, 
for  sealing  dry  batteries,  in  the  manufac- 
ture of  weatherproof  wire,  for  sealing 
storage  batteries.  Ailing  screw  holes  in 
backs  of  switchboards  and  panelboards 
and  covering  live  parts  of  electrical  fit- 
tings. 

Manufacturers: 

Barrett  Co.,  The,  17  Battery  PI.,  New 
York.  N.  Y. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Du  Pont  de  Nemours  & Co.,  E.  I.,  Wil- 
mington. Del. 

INTERNATIONAL  PAINT  CORP.,  ST. 
LOUIS,  MO.  “Inco  Insulite.”  (See 
display  adv.  page  1320.) 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St.. 
New  York,  N.  Y. 

Standard  Asphalt  & Refining  Co.,  208  S. 
LaSalle  St.,  Chicago,  111.  “Sarco.”  * 

Standard  Varnish  Works,  90  West  St., 
New  York.  N.  Y. 

PITCH,  WINDING.— The  distance  meas- 
ured around  a machine  armature  from  one 
active  conductor  to  the  next  one  in  series 
with  it.  This  distance  may  be  measured 
in  electrical  degrees,  in  percentage  of  180 
degrees  or  by  the  number  of  active  con- 
ductors passed  over.  Since  the  pitches  at 
the  two  ends  of  the  armature  are  very 
often  different,  one  is  cal’ed  the  front 
pitch  and  the  other  the  back  pitch.  In 
commutating  machines,  the  commutator 
end  of  the  armature  is  called  the  front.  A 
number  of  different  rules  govern  the  se- 
lection of  winding  pitches  for  different 
kinds  of  windings. 

PITT. — Trade  name  for  folding  gates 
manufactured  by  the  William  R.  Pitt  Com- 
posite Iron  Works,  548  W.  27th  St.,  New 
York.  N.  Y. 

PITT  COMPOSITE  IRON  WORKS, 
WILLIAM  R.— 548  W.  27th  St.,  New  York, 
N.  Y.  Manufacturer  of  electric  car  gates. 
Business  established  1880.  President  and 
treasurer,  William  R.  Pitt;  secretary,  H. 
M.  Coomes. 

PITT  ENGINEERING  CO.— 120  W.  Kin- 
zie  St.,  Chicago,  III.  Manufacturer  of  elec- 
tric elevators,  hoists  and  controlling  de- 
vices. Business  established  1908.  Presi- 
dent and  general  manager,  A.  A.  Pitt; 
vice-president.  William  Pitt;  secretary, 
treasurer  and  sales  manager.  R.  I.  Phillips. 

PITTROIL. — Trade  name  for  insulating, 
transformer  and  lubricating  oils  manufac- 
tured by  the  William  C.  Robinson  & Son 
Co.,  32  South  St.,  Baltimore,  Md. 

PITTSBURG. — Trade  name  for  insulat- 
ors manufactured  by  the  Pittsburg  High 
Voltage  Insulator  Co.,  Derry,  Pa. 

PITTSBURG  HIGH  VOLTAGE  INSU- 
LATOR CO. — Derry,  Pa.  Manufacturer  of 
insulators  and  insulator  accessories.  Busi- 
ness established  1905.  President,  H.  P. 
Davis;  vice-president,  E.  M.  Herr;  secre- 
tary. treasurer  and  general  manager,  C.  M. 
Semler;  sales  manager,  C.  D.  Byers. 

PITTSBURGH.— Trade  name  for  rigid 
metallic  conduit  made  by  the  Enameled 
Metals  Co.,  61  Bridge  St.,  (Etna)  Pitts- 
burgh, Pa. 

PITTSBURGH. — Trade  name  for  electric 
irons,  lamps,  automobile  spotlights,  vacu- 
um cleaners  and  other  electrical  specialties 
manufactured  by  the  Pittsburgh  Electric 
Specialties  Co..  451-453  Greenwich  St., 
New  York,  N.  Y. 

PITTSBURGH. — Trade  name  for  trans- 
formers manufactured  by  the  Pittsburgh 
Transformer  Co.,  Columbus  & Preble 
Aves.,  Pittsburgh,  Pa. 

PITTSBURGH.— Trade  name  for  splic- 
ing compound  manufactured  by  the  West- 
inghouse  Electric  & Mfg.  Co.,  East  Pitts- 
burgh, Pa. 

PITTSBURGH  CARBON  BRUSH  CO.— 

Pittsburgh,  N.  S..  Pa.  Manufacturer  of 
carbon  brushes.  President,  R.  F.  Hansen. 

PITTSBURGH-DES  MOINES  STEEL 
CO. — Pittsburgh,  Pa.  Manufacturer  of 
steel  tanks  for  power  plants,  steel  plate 
construction,  etc.  President,  E.  W.  Crel- 
len;  secretary  and  treasurer,  W.  H.  Jack- 
son.  Main  office,  404  Ross  St.,  Pittsburgh. 
Pa.  Branch  offices,  New  York,  N.  Y.;  Des 
Moines.  Iowa;  Dallas,  Tex.;  San  Francisco, 
Cal.:  Chicago.  111.;  Washington,  D.  C.; 
Chatham,  Ont.,  Can. 

PITTSBURGH  ELECTRIC  FURNACE 
CORP.— 714  Union  Bank  Bldg.,  Pittsburgh, 
Pa.  Manufacturer  of  electric  furnaces. 
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President,  FYank  Wright;  vice-president 
and  sales  manager,  E.  A.  Wilcox;  secre- 
tary and  treasurer,  J.  L.  Cawthon,  Jr. 
Sales  representatives,  R.  D.  Thomas  & 
Co.,  Philadelphia,  Pa.;  J.  M. • Bloke,  Erie, 
Pa. ; Ambler  & Bratt,  Seattle,  Wash. ; 
Coast  Equipment  Co.,  San  Francisco,  Cal.; 
Sutor  & Co.,  Los  Angeles,  Cal.;  A.  W. 
Henry,  St.  Louis,  Mo. 

PITTSBURGH  ELECTRIC  SPECIAL- 
TIES Cd. — New  York,  N.  Y.  Manufacturer 
of  electric  irons,  vacuum  cleaners,  automo- 
bile spotlights  and  other  electrical  spe- 
ciatlies.  Business  established  1910.  Presi- 
dent, W.  D.  Uptegraff;  vice-president  and 

feneral  manager,  Max  Harris;  secretary, 
).  H.  Shoemaker;  treasurer,  T.  Jones; 
sales  manager,  William  L.  Loeb.  Main 
office,  451-453  Greenwich  St.,  New  York, 
N.  Y.  Factories,  New  York.  N.  Y.;  Pitts- 
burgh. Pa.  Branch  office,  Columbus  Me- 
morial Bldg.,  Chicago,  111. 

PITTSBURGH  ELECTRICAL  A MA- 
CHINE WORKS,  THE.— 1-3  Barker  PI., 
Pittsburgh,  Pa.  Manufacturer  of  panel- 
boards,  switchboards,  switches,  etc.  Busi- 
ness established  1896.  President,  treas- 
urer and  general  manager,  C.  Schuster; 
secretary',  F.  A.  Schuster.  Sales  repre- 
sentatives, Williams-Beasley  Co.,  53  W. 
Jackson  Blvd.,  Chicago,  111.;  R.  R.  Piper 
Engineering  Co.,  Cincinnati,  Ohio. 

PITTSBURGH  GAGE  & SUPPLY  CO.— 

30th  St.  & Liberty  Ave.,  Pittsburgh,  Pa. 
Manufacturer  of  electrical  household  spe- 
cialties. Business  established  1893.  Presi- 
dent. W.  L.  Rodgers;  vice-presidents,  E. 
J.  Checkley  and  R.  F.  Blair;  secretary,  C. 
B.  Barton;  treasurer,  J.  G.  Reuter. 

PITTSBURGH  INSULATING  CO.— 96- 
100  43rd  St.,  Pittsburgh,  Pa.  Manufacturer 
of  insulating  varnishes,  paper,  cloth,  tape, 
etc.  President,  Philip  P.  Norvell;  vice- 
president,  Richard  F.  Norvell;  secretary# 
Clifton  F.  Schmidt,  Jr. 

PITTSBURGH  LAMP  BRASS  A GLASS 
CO. — Pittsburgh,  Pa.  Manufacturer  of  il- 
luminating glassware  and  portable  lamps. 
President,  W.  L.  Curry;  secretary,  treas- 
urer and  assistant  general  manager.  W.  S. 
McNaugher;  general  manager,  Nichols 
Kopp;  sales  manager,  H.  A.  Ross.  Main 
office,  607  Chamber  of  Commerce  Bldg., 
Pittsburgh.  Pa.  Branch  offices,  17  N. 
Wabash  Ave.,  Chicago,  111.;  35  23rd  St., 
New  York,  N.  Y.;  816  Arch  St.,  Philadel- 
phia, Pa.;  127  Federal  St.,  Boston.  Mass.; 
Mezzanine  Maclead  Gas  Light  Bldg.,  St. 
Louis,  Mo.;  321  Charles  St.,  Denver,  Colo.; 
1322  Commerce  St.,  Dallas,  Tex.;  327 
Broadway  Market  Bldg.,  Detroit,  Mich.; 
428  Grand  Ave.,  Milwaukee,  Wis.;  122  W. 
Baltimore  Ave.,  Baltimore,  Md. 

PITTSBURGH  METAL  SPINNING  A 
STAMPING  CO.— 821-823  Locust  St.,  Pitts- 
burgh, Pa.  Manufacturer  of  lighting  fix- 
tures, fixture  fittings  and  parts,  metal 
spinnings  and  stampings,  etc.  Business 
established  1915.  President,  E.  R.  Coch- 
ran; secretary.  M.  L.  Gross;  treasurer,  J. 
C.  Weinberger.  Sales  representatives,  N. 
W.  T.  Knott,  164  Federal  St..  Boston, 
Mass.;  Baker-Smith  Co.,  Rialto  Bldg.,  San 
Francisco,  Cal. 

PITTSBURGH  REFLECTOR  A ILLUM- 
INATING CO.— Pittsburgh,  Pa.  Manufac- 
turer of  lighting  fixtures  and  reflectors. 
Business  established  1912.  President, 
Charles  F.  Over;  vice-president,  E.  W. 
Utzler;  secretary,  treasurer  and  general 
manager,  E.  S.  Simons;  sales  manager,  J. 
J.  McParland.  Main  office,  3rd  & Ross 
Aves.,  Pittsburgh,  Pa.  Factory,  Irwin; 
Pa.  Branch  office,  565  W.  Washington 
St.,  Chicago,  111.  Sales  representatives, 
Myers  & Schwartz,  75  New  Montgomery 
St.,  San  Francisco,  Cal. 

PITTSBURGH  STEEL  TUBE  CO.— 
Beaver,  Pa.  Manufacturer  of  boiler  tubes 
and  seamless  steel  tubing.  Main  office  and 
factory,  Beaver,  Pa.  Branch  offices,  Wool- 
worth  Bldg.,  New  York,  N.  Y.;  Moffat 
Bldg.,  Detroit,  Mich. 

PITTSBURGH  TRANSFORMER  CO.— 

Pittsburgh,  Pa.  Manufacturer  of  trans- 
formers and  transformer  parts.  Business 
established  1897.  President,  R.  V.  Bingay; 
secretary.  S.  M.  Johnston.  Main  office  and 
factory,  Columbus  & Preble  Aves.,  Pitts- 
burgh, Pa.  Branch  offices  and  ware- 
houses, 525  Hudson  Terminal  Bldg.,  New 
York,  N.  Y.;  724  Harris  Trust  Bldg.,  Chi- 
cago, 111.;  601  Electric  Bldg.,  Buffalo,  N. 
Y.  Sales  representatives,  Rumsey  Electric 
Co.,  Philadelphia,  Pa.;  Verne  W.  Shear  & 
Co.,  Akron,  Cleveland  and  Youngstown, 
Ohio;  Eicher  & Bratt,  Seattle,  Wash.; 
Electric  Supply  & Equipment  Co.,  Char- 
lotte, N.  C. ; Piper  Engineering  Co.,  Cin- 
cinnati. Ohio;  General  Machinery  Co., 
Birmingham,  Ala.;  W.  L.  Rose  Equipment 
Co.,  St.  Louis,  Mo.;  J.  F.  Schaefer  & Co., 


Digitized  by  LjOoq  ie 


PITTSBURGH 


EM  F ELECTRICAL  YEAR  BOOK 


PLANTS 


Kansas  City,  Mo.;  Triumph  Electric  Co., 
Minneapolis,  Minn.;  R.  M.  Cass.  Indianap- 
olis, Ind.;  Herr-Rubicam  Supply  Co.,  Den- 
ver, Colo.;  Iron  City  Electric  Co.,  Pitts- 
burgh, Pa.  Wetmore- Savage  Co.,  Boston, 
Mass.;  F.  R.  Jennings  Co.,  Detroit,  Mich. 
F.  H.  Boyer,  Des  Moines,  Iowa. 


er  scale  and  mounted  in  a frame  suitable 
for  mounting  on  the  work  bench.  Saws, 
planers,  and  Jointers  are  made  In  this 
bench  or  portable  form,  the  cutting  knives 
and  saws  being  directly  driven  by  a small 
electric  motor  mounted  in  the  frame  of  the 
machine. 


automobile.  An  electrical  generating  sta- 
tion is  frequently  referred  to  as  a power 
plant.  In  a commercial  sense,  the  term 
plant  may  also  include  real  estate,  in  fact, 
any  physical  or  tangible  property  used  in 
making  the  product  except  raw  materials 
and  stock,  finished  or  in  process. 


PITTSBURGH  VALVE,  FOUNDRY  6. 
CONSTRUCTION  CO.— Pittsburgh,  Pa. 
Manufacturer  of  pipe  fittings,  valves, 
steam  separators,  etc.  President,  Charles 
A.  Anderson;  vice-president  and  sales 
manager,  James  D.  Robertson;  vice-presi- 
dent and  general  manager,  J.  Roy  Turner; 
secretary  and  treasurer,  Samuel  G.  Pat- 
terson. Main  office  and  factory,  Pitts- 
burgh, Pa.  Branch  offices.  New  York,  N. 
Y;.  Philadelphia,  Pa.;  Chicago,  III.;  Cleve- 
land, Ohio. 

PITTSBURGH  WHITE  METAL  CO.— 

Pittsburgh,  Pa.  Manufacturer  of  solder 
and  babbitt  metal.  Business  established 
1882.  ITesident,  M.  C.  Rinehart;  vice- 
president,  E.  E.  Rinehart:  secretary  and 
sales  manager,  F.  J.  Murphy;  treasurer, 
Harold  Roberts.  Main  office.  3116  Penn 
Ave.,  Idttsburgh,  Pa.  Branch  offices,  160 
Leroy  St..  New  York,  N.  Y.;  136  Pearl  St., 
Boston,  Mass. 

PITTSFIELD  MACHINE  6.  TOOL  CO.— 

Pittsfield,  Mass.  Manufacturer  of  electric 
washing  machines.  Business  established 
1915.  President,  William  Shillaber,  Jr.; 
secretary,  Walter  C.  Reed;  treasurer, 
Philip  W.  Goervey;  sales  manager,  Samuel 
W.  Phelps. 

PIVOTS,  FOR  METERS  AND  INSTRU- 
MENTS.— The  pivots  of  instruments,  due 
tb  their  very  small  bearing  surface  must, 
despite  the  extreme  lightness  of  the  ro- 
tating parts  which  they  carry,  withstand 
stresses  beyond  the  crushing  point  of  ordi- 
nary steel.  Such  pivots  are  therefore  made 
of  steels  of  very  high  strength  and  de- 
signed to  carry  the  load  with  the  least 
friction  and  wear  on  the  pivot  and  bear- 
ing. The  pivot  may  be  formed  as  a part 
of  the  bearing  shaft  or  a small  detachable 
pivot  fastened  to  the  shaft  by  a sleeve 
may  be  used. 

Manufacturers: 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Koch  & Sons,  A.  S.,  Lancaster.  Pa. 

PL. — Trade  name  for  street-lighting 
bracket  manufactured  bv  J.  P.  Hebendahl 
Co..  228-232  Broadway,  EUzabethport.  N.  J. 

P-L. — Trade  name  for  oilless  bearings, 
manufactured  by  the  Massachusetts  Oilless 
Bearings  Co.,  518  Main  St.,  Worcester, 
Mass. 

PLANERS.  MOTOR-DRIVEN.— The  mo- 
tor is  mounted  as  an  integral  part  of  the 
metal  planers  and  is  connected  to  the  driv- 
ing mechanism  of  the  planers  by  direct 
coupling,  gears  or  belting.  The  motor  is 
usually  of  the  d-c.  type  and  is  extremely 
flexible  in  speed  variation.  The  operation 
of  the  motor  and  planer  is  entirely  auto- 
matic. An  automatic  panel  is  furnished 
with  the  motor  which  performs  the  neces- 
sary steps  to  furnish  suitable  operation  of 
the  complete  equipment.  The  machine  is 
started  forward  at  a slow  speed  while  the 
tool  is  cutting  the  material:  as  soon  as 
the  cut  is  finished,  the  carriage  strikes 
a stop  on  the  platen  which  actuates  a 
switch  and  the  motor  Is  stopped  almost 
immediately;  the  contactors  on  the  panel 
operate  and  reverse  the  direction  of  rota- 
tion of  the  motor,  at  the  same  time  de- 
creasing the  strength  of  the  motor  field  so 
that  the  planer  returns  much  more  rapidly 
than  it  advanced.  The  return  stroke  is 
usually  three  times  the  cut  stroke.  When 
the  carriage  strikes  a stop  on  the  return 
another  switch  is  actuated  and  the  opera- 
tion is  repeated. 

Manufacturers: 

Pratt  & Whitnev  Co.,  Ill  Broadway, 
New  York.  N.  Y. 

Pratt  & Whitney  Co.  of  Canada,  Ltd., 
Dundas,  Ont.,  Can. 

Pryibil  Machine  Co.,  P..  512-524  W.  41st 
St.,  New  York.  N.  Y. 

Rverson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111.  “Ryerson-Con- 
radson.” 

Whitcomb-Blalsdell  Machine  Tool  Co., 
53  Franklin  St.,  Boston,  Mass. 

PLANERS,  MOTOR-DRIVEN,  BENCH 
AND  PORTABLE. — Much  time  is  lost  in 
woodworking  shops  in  waiting  in  turn  to 
use  the  large  machines  and  carrying  work 
to  and  from  these  machines.  With  a 
view  to  saving  some  of  this  lost  time  bench 
machines  which  are  capable  of  handling 
small  work  are  employed.  These  machines 
are  similar  in  essential  cutting  machinery 
to  the  larger  machines  but  are  on  a srnall- 


Manufacturers: 

Pryibil  Machine  Co.,  P.,  512-524  W.  41st 
St.,  New  York,  N.  Y.  “Crescent.” 

Wallace  & Co.,  J.  D.,  1401  W.  Jackson 
Blvd.,  Chicago,  111.  “Wallace  Univer- 
sal.” 

PLANERS,  MOTOR-DRIVEN.  FLOOR 
AND  DECK. — Where  a perfectly  smooth 
surface  is  desired  as  on  snip  decks,  dance 
floors,  etc.,  the  floor  is  planed  smooth  by 
a special  machine  planer.  " These  planers 
are  motor-driven,  semiportable  machines 
utilizing  knives  of  the  form  commonly  used 
in  large  stationary  wood  planers. 

Manufacturers: 

Power  & Co..  L.,  20  S.  23rd  St.,  Phila- 
delphia. Pa. 

Wagner  Machine  Works,  F.,  Laurel  Hill, 
N.  Y.  “Wagner.” 

PLANERS  OF  WOODS.— Trade  name 
for  motor-driven  grinders  and  other  tools 
manufactured  by  the  S.  A.  Woods  Ma- 
chine Co.,  27  Damrell  St.,  Boston,  Mass. 

PLANETLITE  CO.,  INC.— 15  E.  40th  St., 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures.  Business  established  1920. 
TYesident,  treasurer  and  general  manager, 
M.  A.  Elias;  vice-president,  A.  A.  Morck; 
secretary  and  sales  manager,  H.  Gardner. 

PLAN  I METERS. — An  Instrument  for  ac- 
curately measuring  the  areas  of  plane  fig- 
ures. The  commonest  form  of  planimeter, 
the  polar  planimeter,  consists  of  two  legs 
jointed  w’ith  points  at  their  ends,  one  of 
which  is  fixed  and  the  other,  the  tracer, 
is  moved  over  the  diagram.  At  their 
Juncture  is  a small  shaft  with  a rolling 
wheel  whose  axis  is  in  the  vertical  plane 
of  the  tracing  arm.  A cylindrical  section 
with  a-  graduated  scale  is  read  from  a 
fixed  vernier  scale.  A worm  screw  and  in- 
dex wheel  indicate  the  number  of  revolu- 
tions of  the  wheel.  The  reading  on  the  scale 
denotes  the  net  amount  of  lineal  travel  of 
the  circumference  of  the  wheel.  The 
amount  of  the  rotation  of  the  wheel  and 
the  length  of  the  arm  from  pivot  to  trac- 
ing point,  determine  the  area  of  the  sur- 
face traced  by  the  pointer.  The  accuracy 
of  this  instrument  is  dependent  largrlv 
upon  the  accuracy  with  which  the  w'heel 
registers  the  distance  traversed  which  in 
turn  depends  upon  the  surface  over  w’ 
the  wheel  is  rolling.  To  increase  - 
curacy  of  these  instruments  the  polar  type 
is  sometimes  so  modified  that  it  includes 
its  own  specially  prepared  surface.  Anoth- 
er type,  called  a roller  planimeter,  has  only 
the  tracing  point  in  contact  with  the  sur- 
face. The  tracing  arm  is  pivoted  and  is 
attached  to  a rol’ing  carriage  on  which  is 
mounted  a device  controlled  by  the  car- 
riage rollers  and  the  tracing  arm  in  such 
a wav  as  to  measure  the  area  traversed  in 
essentially  the  same  manner  as  the  polar 
type  but  with  greater  accuracy  ns  the  in- 
strument is  indenendent  of  tbe  character 
of  the  surface  over  which  it  rolls.  These 
Hanimeters  are  largely  used  in  obtaining 
the  mean  ordinate  of  recorder  charts  and 
the  area  of  indicator  card  and  dynamom- 
eter diagrams.  Tn  the  electrical  field, 
planimeters  are  also  used  in  the  analvsis 
of  current  and  voltage  waves  obtained  by 
using  the  oscillograph,  and  other  labora- 
tory or  research  work. 

Manufacturers: 

American  Steam  Gauge  Sr  Valve  Mfg. 
Co,  208  Camden  St.,  Boston,  Mass. 
“American.” 

Crosby  Steam  Gage  Sr  Valve  Co.,  Bos- 

' ton.  Mass.  “Amsler.” 

Foxboro  Co.,  Tnc.,  The.  Foxboro.  Mass. 

H.  S.  B.  W.-Cochranc  Corp..  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

Queen-Gray -Co..  64-70  Johnson  St..  Ger- 
mantow.i,  Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Robertson  Sr  Sons.  James  L..  78-80  Mur- 
ray St.,  New  York,  N.  Y.  “Improved 
Willis.” 

Star  Brass  Mfg.  Co.,  53  Oliver  St.,  Bos- 
ton. Mass. 

Thompson  Sr  Co.,  Richard,  187  Greenwich 
St.,  New  York,  N.  Y. 

PLANT. — Tn  the  electrical  and  manufac- 
turing industries  the  term  “plant”  is  used 
to  refer  to  the  buildings  and  the  equip- 
ment. including  machinery,  fixtures,  etc., 
used  in  producing  any  commodity,  whether 
this  be  some  form  of  service,  ns  electric 
light  and  power,  or  a definite  article,  as  an 


PLANT  EFFICIENCY.— The  ratio  of  the 
energy  delivered  to  that  received  by  a 
plant. 

PLANT  ENGINEERING  6.  EQUIP- 
MENT  CO.,  INC. — 192  Broadway,  New 
York,  N.  Y.  Manufacturer  of  steam  traps 
and  separators.  President,  Courtenay  R. 
Rothwell;  vice-president  and  general  man- 
ager, Theodore  Haight;  secretary  and 
treasurer,  S.  J.  Connell. 

PLANT- FACTOR.— The  ratio  of  the 
average  load  to  the  rated  capacity  of  the 
power  plant,  that  is,  to  the  aggregate 
ratings  of  all  the  generators  installed. 

PLANTE'  PLATES.— The  original  type 
of  plates  for  lead  storage  batteries,  in 
which  the  necessary  lead  peroxide  and 
spongy  lead  are  formed  on  a lead  plate 
by  repeated  electrolysis  or,  in  later  “form- 
ing” processes,  by  the  addition  of  nitric 
acid  or  other  agent  to  hasten  the  action. 
Various  schemes  have  been  devised  for  in- 
creasing the  surface  of  the  plate  by  ridges, 
grooves,  etc.,  in  order  to  increase  the 
amount  of  active  material  available.  This 
tvpe  of  plate  is  more  expensive  and  heav- 
ier than  the  “pasted”  or  Faure  plate  and 
has  been  practically  superseded  bv  the 
latter.  Also  see  Faure  plates;  Batteries, 
storage. 

PLANTS,  CREOSOTING.— See  Creosot- 
ing  Plants. 

PLANTS,  FARM  LIGHTING.— See  Farm 

lighting  and  power  plants. 

PLANTS,  PORTABLE,  LIGHTING  AND 
POWER. — Portable  lighting  plants  are 
built  to  furnish  light  and  power  for  con- 
tractors, traveling  circuses  or  other 
shows,  temporary  theaters  and  dance 
halls,  military  camps  and  works,  summer 
resorts,  etc.  Their  motive  power  is  usually 
a gasoline  or  kerosene  engine;  howrever, 
for  construction  or  other  w'ork  where 
steam  is  available,  steam  engines  or  tur- 
bines are  occasionally  used.  The  gener- 
ators are  generally  shunt  or  compound- 
wound  d-c.  machines.  Compound- wround 
machines  simplify  the  controlling  appa- 
ratus as  they  do  not  need  a field  rheostat 
for  ordinary  work.  Control  apparatus  for 
these  plants  is  as  simple  as  is  commensu- 
rate with  their  duty.  The  switchboard 
may  contain  only  a pilot  lamp,  fuses,  and 
switches,  although  a (h£psU\  t,  ammeter, 
and  voltmeter  are  sometimes  included. 
Water  cooling  is  generally  used  on  the 
gasoline  and  kerosene  engines.  The 
plants  are  compactly  mounted  on  a single 
base.  For  portability  the  base  may  be 
mounted  on  skids  or  a truck. 


Manufacturers: 


A-C  Electrical  Mfg.  Co..  The,  U.  B. 
Bldg.,  Dayton,  Ohio. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee. 
Wis. 

Ashbrook  Electric  Co.,  4111  Ravenswood 
Ave.,  Chicago,  111.  “Ashbrook.” 
Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal.  Que..  Can. 
Carlton,  Young'  & Catlin.  Inc.,  Grand 
Central  Palace,  New'  York,  N.  Y.  “C- 
Y-C.” 

Comet  Electric  Co.,  The.  1237-1241  St. 

Paul  St.,  Indianapolis,  Ind.  “Comet.” 
Cushman  Motor  Works.  932  N.  21st  St.. 

Lincoln,  Nebr.  “Does  More.” 

Eli  Bridge  Co.,  Inc.,  Jacksonville,  111. 
“Big  Eli.” 

Engberg’s  Electric  & Mechanical  Works, 
St.  Joseph,  Mich. 

EVERLITE  CO.,  928  S.  3rd  St.,  Min- 
neapolis. Minn.  (See  display  adv.  page 
1321.) 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 

Desplaines  St.,  Chicago,  III. 

Hickey  & Schneider.  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth.  N.  J.  “H.  & S.” 
Holt  Farm  Light  Co.,  Toledo.  Ohio. 


“Holt.” 

Kewanee  Private  Utilities  Co.,  Kewa- 
nee.  111.  "Kewanee.” 

Lalley  Light  Corp..  Detroit.  Mich. 

La ngstadt- Meyer  Co..  Appleton,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Lister  & Co.  (Canada),  Ltd.,  R.  A..  58 
Stewart  St..  Toronto.  Out..  Can.  “Lis- 
ter-Bruston.” 

Lucey  Mfg.  Co..  Woolworth  Bldg.,  New' 
York,  N.  Y.  “Turbolite.” 

Matthews  Engineering  Co.,  Sandusky, 
Ohio.  “Matthew's  Full  Automatic,” 
"Little  Husky.” 
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Merritt  Co.,  S.  W..  133rd  St.  at  12th 
Ave.,  New  York,  N.  Y. 

Perfection  Storage  Battery  Co.,  500  E. 
40th  St..  Chicago,  111.  “Perfection,” 
“Jupiter.” 

Reliable  Tractor  & Engine  Co.,  Ports- 
mouth, Ohio.  “Reliable  Heer.”  (also 
welding) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Willys  Light  Division  of  the.  Electric 
Auto-Lite  Corp.,  Toledo,  Ohio.  “Willys 
Light.” 

PLAS-MICA  CO.f  THE.— 26th  St.  & An- 
drews Place,  Yonkers,  N.  Y.  Manufacturer 
of  commutator  cement. 

PLASTIC-ARC. — Trade  name  electric 
welding  equipment  manufactured  by  the 
Wilson  Welder  & Metals  Co.,  Inc.,  253  36th 
St.,  Brooklyn,  N.  Y. 

PLATE  WARMERS.— See  Warmers, 
plate  or  dish. 

PLATES,  BATTERY.— Primary  battery 
plates  are  seldom  furbished  separately 
from  the  complete  cell.  Certain  renewal 
parts  of  primary  cells,  such  as  zinc  rods 
or  zinc  electrodes  of  other  forms  are  sup- 
plied but  these  are  seldom  in  plate  form. 
For  zinc  renewals  see  Zincs,  battery. 

The  principal  types  of  battery  plates 
that  are  furnished  separately  are  those  for 
lead  type  storage  batteries.  The  positive 
plates  frequently  deteriorate  more  rapidly 
than  the  negative  lead  plates  and  conse- 
quently are  replaced  before  the  negatives. 
Sometimes  a battery  which  has  had  its 
positive  ones  renewed  may  require  a re- 
newal of  negatives.  Storage  battery  plates 
are  furnished  in  sizes  and  types  to  corre- 
spond to  the  standard  makes  produced  by 
tne  various  manufacturers  and  renewal 
plates  should  preferably  be  purchased 
from  the  original  manufacturer.  Some 
manufacturers  make  a specialty  of  pro- 
ducing lead  plates  in  large  quantities  for 
use  by  smaller  manufacturers  of  storage 
batteries. 

Manufacturers: 

"Ads-it”  Battery  Mfg.  Co.,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Alberta  Battery  Co.,  Ltd.,  420-22  0th 
Ave.,  E.,  Calgary,  Alta.,  Can.  “A  B 
C.” 

Ashbrook  Electric  Co.,  4111  Ravenswood 
Ave.,  Chicago,  111.  “Ashbrook.” 

Atlas  Electric  Storage  Battery  Co., 
Greenville,  Mich. 

Bunnell  & Co.,  J.  H.,  32  Park  PI.,  New 
York,  N.  Y.  "Bunnell.” 

Campbell  Electric  Co.,  1529  Wyandotte 
St.,  Kansas  City,  Mo. 

Carlisle  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  “C  & D.” 

Champion  Storage  Battery  Corp.,  193 
Church  St.,  Poughkeepsie,  N.  Y. 
“Champion.” 

Cole  Storage  Battery  Co.,  2437  Indiana 
Ave.,  Chicago,  Til. 

Edes  Mfg.  Co.,  The,  Water  St.,  Plym- 
outh, Mass. 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C. 

Ferry  Mfg.  Co.,  2113  S.  4th  St.,  St.  Louis, 
Mo. 

Gold  Seal  Storage  Battery  Co.,  Green 
Bay,  Wis.  “Gold  Seal.” 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis,  Mo. 

Heissler  Storage  Battery  Co.,  2506-10 
Cottage  Grove  Ave.,  Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Philadelphia  Storage  Battery  Co.,  On- 
tario & C Sts.,  Philadelphia,  Pa.- 

Standard  Battery  Mfg.  Co..  1101-3-5  N. 
Main  St.,  Fort  Worth,  Tex.  “Captor.” 

Star  Storage  Battery  Co.,  309-313  N.  Jef- 
ferson St.,  Muncie,  Ind. 

Storage  Battery  Supoly  Co..  The,  239  E. 
27th  St.,  New  York.  N.  Y. 

Universal  Battery  Co.,  3410-3424  S.  La- 
Salle St.,  Chicago.  111.  “Universal.” 

Victor  Storage  Battery  Co.,  Rock  Island, 
111.  “S.  O.  S.” 

PLATES,  BLANK. — These  plates  are 
made  to  cover  unused  switch  or  receptacle 
boxes,  where  the  box  has  been  installed 
for  future  use  or  Is  no  longer  in  use.  The 
plates  are  made  of  the  same  size  and 
materials  as  the  standard  plates  for  flush 
switches  and  are  drilled  with  holes  for 
the  supporting  screws. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St.# 
Bridgeport.  Conn.  “Bryant.” 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

PLATES,  CANOPY  BASE.— A form  of 
raised  brass  or  other  plate  used  with  cer- 


tain types  of  fixtures.  The  canopy  of  the 
fixture,  instead  of  fitting  directly  onto  the 
ceiling  or  wall,  fits  into  the  canopy  base 
which  is  mounted  on  the  ceiling.  This 
plate  Is  sometimes  also  called  a shell. 

Manufacturers: 

American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago.  111. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago.  111. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
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Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

PLATES,  QARBON  RHEOSTAT.— 

These  are  rectangular  or  round  plates  for 
use  in  compression  type  carbon  rheostats 
Their  size  and  thickness  depends  on  the 
current  carrying  capacity  of  the  rheostat. 
If  a wide  range  of  resistance  is  desired,  a 
large  number  of  plates  is  used  since  most 
of  the  resistance  Is  in  the  variable  contact 
surface  of  the  plates  which  is  changed  by 
applying  more  or  less  pressure  at  the  ends 
of  the  stack.  For  the  round  plates  used 
with  compression  graphite  rheostats  see 
Disks,  graphite  resistance:  for  other  re- 
sistance carbons  see  Carbons,  resistance. 

PLATES,  CEILING  AND  WALL  OUT- 
LET.— Stamped  steel  plates,  without  sides, 
having  a number  of  knockouts  pro- 
vided for  conduit  or  flexible  tubing,  and 
designed  to  be  used  where  the  conditions 
will  permit  a device  of  this  sort  to  be 
ysed  in  place  of  the  regular  outlet  box, 
as  on  unplastered  walls  or  ceilings,  and 
especially  where  nonmetallic  conduit  (flex- 
ible fabric  tubing)  is  employed.  The  fix- 
ture is  supported  by  a fixture  stud  and 
the  plate  concealed  by  the  regular  canopy. 

Manufacturers: 

Best  Electric  Corp..  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Colgan  Co.,  W.  H.,  West  Newton,  Mass. 
“Rex.” 

OOLT/1NSON-HOLLAND  CO..  253  Med- 
ford St.,  Malden,  Mass.  Algor  BX  type 
for  old  and  new  work,  straight  electric 
and  combination,  fitted  with  the  special 
Algor  cable  clamps,  which  provide  the 
perfect  terminal  bushing  and  clamp  for 
BX  or  flexible  steel  cable  Installations. 
The  Algor  cable  clamps  fulfill  three  Un- 
derwriters’ requirements:  1 — Securely 
mechanically  hold  end  of  cables.  2 — 
Thoroughly  electrically  bond  armor  of 
cables.  3 — Perfectly  bush  end  of  cable 
and  fully  protect  insulation. — Adv. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Ku'nlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Michigan  Stamping  Co.,  Detroit,  Mich. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago.  111. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave..  Los  Angeles,  Cal. 
“Safety  Products.” 

Sterling  Mfg.  Co..  1014  Chestnut  St.. 
Erie,  Pa.  “Ideal.” 

Walworth  M'g.  Co..  Boston,  Mass. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

White  Mfg.  Co.,  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

PLATES,  COMBINATION  HEATER 
CONTROL. — Combination  heater  control 
receptacles  include  a pilot  lamp  or  a switch 
or  both.  The  plates  for  these  receptacles 
are  flat  plates  usually  of  brass, drilled  for 
the  proper  screw  holes,  pilot  lamp  or  bull’s 
eye,  and  with  a hole  for  the  plug  which 
may  be  provided  with  a hinged  cover.  The 
plate  also  covers  the  push-button  or  ro- 
tary snap  switch,  if  one  is  included.  For 
the  receptacles  used  with  these  plates  see 
Receptacles,  heater,  indicating  or  pilot 
lamp. 

Manufacturers: 

Bryant  Elctric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

PLATES,  COMBINATION,  MISCEL- 
LANEOUS.— These  plates  are  made  in  the 
same  manner  as  the  standard  types  of  re- 
ceptacle or  switch  face  plates,  but  are 
made  up  as  one  plate  to  cover  any  com- 
bination of  the  standard  fittings.  The 
plates  are  made  for  any  method  of  group- 
ing of  the  standard  switches  or  recep- 
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tacles,  as  in  horizontal  gangs  or  rows,  or 
vertical  or  tandem  rows,  or  special  com- 
bination gang  and  tandem.  Other  special 
combinations  are  occasionally  required. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

PLATES,  COMBINATION  SWITCH 
AND  RECEPTACLE. — Occasionally  one  or 
more  attachment-plug  receptacles  and 
control  switches  are  mounted  in  the  same 
switch  or  outlet  box  or  in  a gang  box. 
Metal  plates,  usually  brass  though  some- 
times steel,  are  provided  for  covering  the 
switch  and  receptacle.  The  plates  are 
made  for  standard  push,  rotary  or  toggle 
switches  and  for  screw-plug  receptacles  or 
receptacles  to  receive  standard  or  special 
plug  caps.  Sometimes,  as  in  the  case  of 
a heater  receptacle,  an  indicating  or  pilot 
lamp  is  provided  between  the  switch  and 
the  receptacle.  Also  see  Receptacles, 
heater,  indicating  or  pilot  lamp. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phil- 
adelphia, Pa.  “V.  V.” 

Waterbury  Mfg.  Co.,  236  Grand  St, 
Waterbury,  Conn. 

PLATES,  END,  SWITCH  BOX,  CUT- 
OUT  BOX,  ETC. — A form  of  fiat  plate 
made  to  fit  snugly  in  the  end  of  switch 
box  and  distributing  cabinets  for  adapt- 
ing the  box  to  the  type  of  wiring  or  num- 
ber of  circuits  entering  the  box.  Tfoey  are 
made  in  blank  forms  for  closing  either 
end  and  in  plates  with  knockouts  for  con- 
duit or  with  multiple  hole  porcelain  out- 
let covers  for  open  wiring  installations. 

Manufacturer: 

SQUARE  D CO.,  1400  Rivard  St.,  Detroit, 
Mich.  (See  display  adv.  pages  1279- 
81.) 

PLATES,  FIXTURE.— A term  applied  to 
stampings  having  the  general  form  of  flat 
or  embossed  plates  which  are  used  on 
fixtures.  The  plates  may  be  used  In 
place  of  canopies  for  supporting  bracket 
arms  and  concealing  the  outlet  on  wall 
brackets  or  in  place  of  ceiling  canopies. 
In  this  case  the  plate  usually  supports 
the  several  chains  of  a shower  fixture. 
Another  form  of  plate  is  used  on  some  of 
the  fixtures  made  up  of  an  inverted  bowl 
surrounded  by  several  pendent  or  drop 
lights.  This  plate,  really  a ring  form,  in 
this  case  acts  as  a holder  for  the  semi- 
indirect  bowl  and  as  a support  for  the 
pendent  lamp. 

Manufacturers: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste. 
Marie,  Ont.,  Can. 

American  Pin  Co.,  The,  Waterbury, 
Conn.  “Amplnco.” 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark,  N.  J. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago.  111.  “600.” 

Farles  Mfg.  Co..  Decatur.  111. 

Frankel  Light  Co.,  5016  Woodland  Ave., 
Cleveland,  Ohio. 

Friedley-Voshardt  Co..  733-737  S.  Hal- 
sted  St..  Chicago.  111. 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago.  111. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wis. 
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Plume  & Atwood  Mfg.  Co.,  470  Bank 
St.,  Waterbury,  Conn. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

White  Mfg.  Co.,  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

PLATES,  FLOOR  OUTLET.  — Face 
plates  for  covering  floor  outlet  boxes  in 
which  are  mounted  receptacles  for  attach- 
ment plugs.  The  joint  between  the  plate 
and  box  is  usually  made  with  a gasket 
to  exclude  moisture  and  dirt.  The  plate 
may  be  provided  with  a tight  fitting 
hinged  or  threaded  cover  to  protect  the 
interior  from  moisture  and  dust  when  the 
receptacle  is  not  in  use.  In  some  cases,  a 
metal  bell-shaped  protective  cover  fits  over 
the  attachment-plug  cap  and  screws  into 
the  face  plate  in  the  floor. 


Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  III. 

CROUSE- HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  "Condulet.” 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.“ 

METROPOLITAN  ELECTRIC  MFG 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

reerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

STEEL  CITY  ELECTRIC  CO.,  1221 
Columbus  Ave.,  Pittsburgh,  Pa.  “Steel 
City.” 


PLATES  FLUSH  PUSH-BUTTON.— 
Push  buttons  are  often  installed  with  flush 
plates  for  remote-control  switches  or  for 
signaling  circuits.  In  either  case  only  a 
single  button  is  used  and  many  times  the 
mechanism  is  merely  that  of  an  ordinary 
surface  type  push  button  for  a door  bell, 
but  arranged  for  flush  mounting.  The  face 
plates  are  made  in  square  and  rectangular 
forms  and  also  in  special  forms.  Some- 
times buttons  are  instated  in  a row  or 
gang  and  a single  plate  is  used  for  all  of 
them.  This  form  is  frequently  used  on  a 
desk  where  the  plate  is  set  flush  with 
the  surface  of  the  desk  near  the  edge; 
gang  plates  are  also  arranged  for  wall 
mounting.  These  plates  are  made  up  and 
finished  like  flush  switch  plates. 

Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Best  Electric  Corp.,  476  Broadway,  New 
Yprk.  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Build-Craft  Electric  Mfg.  Co.,  37-39 
Maspeth  Ave.,  Brooklyn,  N.  Y. 

Caldwell  A Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave..  Hartford,  Conn.  “H  & H.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI..  New  York.  N.  Y. 

METROI’OLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

STEEL  CITY  ELECTRIC  CO..  1221 
Columbus  Ave.,  Pittsburgh.  I’a.  "Steel 
City.” 

TRUMBULL  ELECTRIC  MFG.  CO. 
THE,  Plainville,  Conn.  “C'rcle  T.” 
(See  display  adv.  pages  1282-1283.) 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 
Philadelphia.  Pa. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 


PLATES,  FLUSH  RECEPTACLE— Me- 
tallic face  plates  for  covering  attachment- 
plug  receptacles  mounted  in  flush  outlet 
boxes  in  walls,  baseboards,  etc.  The  re- 
ceptacles are  made  in  several  forms:  see 
Receptacles.  The  plates  for  covering  thes' 
several  types  are  therefore  of  several 
forms.  Some  have  hinged  covers,  lids  or 
doors  to  keep  dust  and  dirt  out  of  the 
receptacle  when  the  plug  is  removed.  Oth- 


ers have  only  two  bushed  holes  in  the 
plate  w^here  the  prongs  of  the  plug  can 
enter,  but  the  majority  have  dreu  ar  open- 
ings that  permit  the  receptacle  surface  to 
come  flush  with  the  plate  surface.  Duplex 
receptacle  plates  are  made  with  or  with- 
out covers.  All  types  are  supplied  for 
gang  receptacles  also  and  are  finished  in 
the  same  way  as  flush  switch  plates. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 

' Hartford,  Conn.  “Arrow.” 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave..  Hartford,  Conn.  “H  & H.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York.  N.  Y. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & 
Chancellor  Ave.,  Irvington,  N.  J. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Pe*  rless  Light  Co..  663  W.  Washington 
B’vd.,  Chicago,  111. 

STEEL  CITY  ELECTRIC  CO..  1221 
Columbus  Ave.,  Pittsburgh,  1*0.  “Steel 
City.” 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “C  rcle  T.” 
(See  display  adv.  pages  1282-1283.) 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 
Philadelphia,  Pa. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

PLATES,  FLUSH  SWITCH.— These  nr- 
face  plates  for  covering  flush  switches  of 
the  rotarv,  push-button  or  toggle  types 
mounted  in  flush  switch  boxes.  The  plates 
are  gen' ra’lv  made  of  brass,  either  cast 
solid  with  the  edges  beveled  or  stamped 
from  thin  sheet  brass  to  give  the  same 
appearance.  They  are  finished  in  var  ous 
ways  with  brush  brass  the  most  widely 
used,  some  of  the  other  m-re  common 
finishes  being  white  enamclel,  nlckcl- 
plated,  oxidized  copper  and  polished  brass. 
Flush  switches  are  often  mounted  in  gang 
switcli  boxes,  having  two,  three,  four  or 
more  switches  adjoining.  Single  plates  are 
made  up  to  cover  the  entire  gang  of 
switches,  thus  having  a much  better  ap- 
pearance than  separate  plates  In  a row 
and  permitting  a closer  spacing  of  the 
switches.  These  are  known  as  two-gang, 
three-gang,  etc.,  plates  and  are  made  to 
conform  to  the  single  switch  p’ates  in 
design  and  finish.  They  are  generally  ar- 
ranged for  horizontal  mounting,  but  in 
some  cases  have  a vertical  or  tandem 
arrangement. 

Manufacturers: 

American  Pin  Co.,  The,  Waterbury, 
Conn.  “Ampinco.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Ban  field  & Sons.  Ltd..  W.  H..  370-86 
Tope  Ave.,  Toronto.  Ont.,  Can. 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

Brvant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

Cavin,  F.  T.,  400  W.  Ave.  26,  Los  An- 
geles. Cal.  “Cavin.” 

Gavnor  Mfg.  Co.,  The.  Bridgeport.  Conn 

GENERAL  ELECTRIC  CO..  Sohenoo- 
tady,  N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co..  312  Capito' 
Ave..  Hartford.  Conn.  “H  & H.” 

Hart  Mfg.  Co.,  230  Hnnv’ton  St..  Hert- 
ford, Conn.  "Diamond  If.” 

Hubbell.  Tnc.,  Harvev,  Bridgeport.  Conn. 

LUMINOUS  UNIT  CO.  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave..  St.  Louis.  Mo 
"Lumo-Vitro.”  (Porcelain  ^namaled.) 
(See  display  adv.  pages  1276-1277.) 

Mnchcn  Electric  Mfg.  Co.,  4639- *3  E 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

METROPOLITAN  ELECTRIC  MFG 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  III. 

STEEL  CITY  ELECTRIC  CO..  1221 
CoMimbus  Ave.  Pittsburg!',  Pa.  “Step’ 
C*ty  * 

V.  V.  Fittings  Co  . 711  Cherry  St..  Ph  l- 
adelohia.  Pa.  “V.  V." 

Waterberv  Mfg.  Co..  236  Grand  St.. 
Waterbury,  Conn. 
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PLATES,  FLUSH,  TELEPHONE.— 

Face  plates  having  small  bushed  holes  fbr 
telephone  cords  intended  for  covering  spe- 
cial telephone  outlet  Jacks  in  wal’s  or 
baseboards,  for  convenience  in  making 
temporary  celephone  connections  near 
desks  or  tables  in  hotel,  club  and  res- 
taurant dining  and  lounging  rooms,  etc. 
They  are  used  with  portable  telephones 
that  are  plugged  in  at  the  extension  out- 
let nearest  to  where  the  guest  or  other 
called  party  happens  to  be  dining  or  rest- 
ing. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St.. 
Hartford,  Conn.  “Arrow.” 

Bryant  Electric  Co..  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago.  111. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

PLATES,  GROUND.— Where  excavation 
is  easy  a ground  plate  is  sometimes  used 
instead  of  a pipe.  The  plate  must  have  at 
least  4 sq.  ft.  of  surface  exposed  to  the 
soil  and  may  be  of  iron  or  cooper,  the  lat- 
ter being  more  reliable  and  less  liable  to 
corrosion.  The  plates  are  surrounded  by 
coke  or  charcoal  to  secure  low  res{stancc. 
Copper  plates  are  required  to  be  at  ’east 
No.  16  Stubbs  gage  in  thickness  and  east 
iron  plates  at  least  0.25  inch. 

Manufacturers: 

Bunnell  & Co.,  J.  H..  32  Park  Place, 
New  York,  N.  Y.  “Bunnell.” 

Burn  Boston  Battery  & Mfg.  Works,  80 
Bovlston  St..  Boston,  Mass. 

HUBBARD  & CO  . 6301  Butler  St.,  Pitts- 
burgh. Pa.  “Hubbard.” 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Wnterburv.  Conn.  (See  dis- 
play adv.  page  1328.) 

WESTINGHOITSE  ELFCTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

PLATES.  HOT,  HOUSEHOLD  AND 
PORTABLE. — Small  electric  stoves,  usu- 
ally portable,  having  one  or  more  electr- 
callv  operated  heating  units  in  the  form 
of  disks  mounted  in  low  frames  and  con- 
trolled by  switches  giving  one  or  more 
degrees  of  heat.  Thev  are  usually  made 
with  one  or  two  burners.  These  plates  are 
used  in  small  kitchens  for  prcper'ng  food 
and  for  similar  uses  to  which  sma’l  stoves 
are  put. 

Manufacturers: 

Bramh»ll.  Deane  Co..  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co..  Ltd., 
Down'e  St..  Stratford,  Ont.,  Can. 
“Hughes.” 

Canadian  General  Electric  Co . Ltd.,  212 
King  St.,  W..  Toronto.  Ont..  Can. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
TNC.,  5660  W.  Taylor  St.,  Chicago.  IP. 
“Hughes.”  (See  display  adv.  pages 
1292-1293.) 

ESTATE  STOVE  CO..  THE.  Hamilton. 
Ohio.  "Estate.” 

Globe  Stove  & Range  Co..  The,  Kokomo, 
Ind.  “Globe.” 

Kneeland  Mfg.  Co..’  Inc.,  The.  216  N. 
Main  St.,  Wethersfield,  Conn. 

Russell  Electric  Co.,  140  W.  Austin  Ave.. 
Chicago,  111.  “Hold-Heet.” 

Superior  Electrics,  Ltd.,  Pembroke.  Ont., 
Can.  “Superior.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PLATES.  HOT,  MISCELLANEOUS.— 
Electrically  heated  units  mounted  individ- 
ually and  controlled  by  switches  giving 
one  to  three  degrees  of  heat,  intended  for 
general  use,  such  as  for  wax,  chocolate  or 
glue  melters.  or  in  special  forms  for  spe- 
cific uses  in  the  arts.  They  arc  often  used 
in  manufacturing  processes  wrhere  it  Is 
desired  to  moderately  heat  a material  l>e- 
fore  cutting  or  forming  it  and  for  many 
other  sim’lar  purposes. 

Manufacturers: 

AMERICAN  ELECTRICAL  HE  \TER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty” electric  hot  plate  is  used  in  labora- 
tories and  for  oU'er  p’aces  where  a 
heating  surface  of  .large  area  and  fafr- 
ly  high  temperature  Is  required.  Maxi- 
mum surface  temperature  approximate- 
ly 600®  F.  Made  in  six  sizes  from  8x 
12  ins.  to  18x30  ins.,  furnished  with  a 


Digitized  by  LjOoq  ie 


PLATES 


EMF  ELECTRICAL  YEAR  BOOK 


PLAUT 


5-ft.  cord  and  three  heat  porcelain 
plug  and  receptacle  switch  for  series 
multiple  connection. — Adv. 

Bramhall.  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  "Deane." 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

Burroughs  Co.,  Char'es,  141-149  Com- 
merce St.,  Newark,  N.  J. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

I lectric  Heat  ng  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
"Apfel's." 

Electric  Heating  Apparatus  Co.,  18-34 
Nesb:tt  St.,  Newark.  N.  J.  "Multiple- 
Unit,"  “Hevi-Duty." 

Hospital  Supply  Co..  The.  157  E.  23rd 
St.,  New  York,  N.  Y.  "Dodge." 

Reimers  Mfg.  Co..  513  W.  50th  St.,  New 
York,  N.  Y. 

Rutenber  Electric  Co.,  Marion,  Ind. 
"Rutenber." 

Superior  Electrics,  Ltd.,  Pembroke.  Ont., 
Can.  “Superior." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon. 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  IMttsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PLATES,  LUMINOUS  SWITCH.— Face 
plates  for  flush  switches  provided  with  a 
coating  of  special  paint  to  render  them 
luminous  in  the  dark.  Instead  of  cover- 
ing the  entire  plate  with  the  luminous 
compound*  a small  luminous  spot  only  is 
often  provided  on  the  plate.  They  are  par- 
ticularly useful  in  residences  when  walls 
may  be  marred  by  unsightly  Anger  prints 
around  the  plate  un’ess  some  such  means 
of  readily  locating  the  plate  is  provided. 

Manufacturers: 

American  Luminous  Products  Co.,  Hunt- 
ington Park.  Cal. 

Cold  Light  Mfg.  Co.,  18th  & Blake  Sts., 
Denver,  Colo. 

Mnchen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St..  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Pioneer  Corp.,  The,  1255  W.  63rd  St.. 
Chicago,  111.  "Eradium  Luminous.” 

Radium  Luminous  Material  Corp.,  58 
Pine  St..  New  York,  N.  Y.  “Undark.” 

PLATES,  NAM  E. — See  Name  plates  for 
machinery,  appliances,  etc. 

PLATES,  PANELBOARD  MOUNTING. 
— Backing  plates  on  which  are  mounted 
the  various  branch-circuit  switches  used 
in  panelboard  assembly  of  the  dead-front 
type. 

Manufacturers: 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

PETERSON  CO.,  INC..  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  III. 

PLATES,  POLE  BUTT  OR  HUB, 
STRAIN,  ETC. — The  butts  of  wood  poles 
are  subject  to  damage  by  wagon  hubs  at 
corners  and  on  much  traveled  thorough- 
fares. A wrought  iron  plate  of  %-*nch 
stock  attached  to  the  pole  by  spikes  or  lag 
screws  Is  often  used  as  a protection  to  the 
pole.  These  are  sometimes  called  butt 
plates  or  hub  guards.  Where  strain  guys 
are  fastened  around  a pole  the  latter  is 
also  protected  by  strain  plates. 

Manufacturer: 

HUBBARD  & CO..  6301  Butler  St..  Pitts- 
burgh. Pa.  "Hubbard." 

PLATES,  RAIL  JOINT.— The  plates  used 
in  a rail  joint  to  hold  the  ends  of  two  ad- 
jacent rails  in  the  proper  relation  to  each 
other.  These  plates  are  made  in  a great 
variety  of  forms,  a considerable  number 
of  which  have  certain  special  features 
covered  by  patents.  Joint  plates  are 
sometimes  referred  to  as  Joint  bars  or, 
due  to  the  shape  of  the  bars  most  fre- 
quently used  on  standard  tee  rail  sections, 
as  angle  bars.  (Also  see  Joints,  rail.) 

Manufacturers: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste. 
Marie,  Ont.,  Can. 

Handle n-Buck  Mfg.  Co.,  212  N.  Third 
St.,  St.  Louis,  Mo. 

Track  Specialties  Co.,  Inc..  29  Broadway, 
New  York,  N.  Y.  "Trasco." 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PLATES.  SEALING.— A small  brass  ring 
or  plate  which  is  used  in  certain  conduit 
fittings  for  vaporproof  lamps.  In  connec- 
tion with  a receptacle  they  seal  the  open- 
ing in  the  fitting  so  that  gas  or  vapor  can- 


not enter  when  the  globe  is  removed  or 
broken. 

Manufacturers: 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Standard  Fibre  Co..  11  Miller  St.,  Somer- 

vlne 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

PLATES,  SWITCH  ADAPTER  AND 
ADJUSTER. — A device  by  which,  if  the 
outlet  or  switch  box  is  not  set  so  as  to 
bring  the  switch  or  receptacle  even  with 
the  outer  surface  of  the  plaster,  the  de- 
sired adjustment  may  be  readily  made 
without  disturbing  the  box  or  plaster.  It 
usually  includes  an  arrangement  or  screws 
by  which  the  ends  of  the  switch  may  be 
raised  or  lowered  in  the  box. 

Manufacturers: 

Schweitzer  & Herz,  231  N.  We’ls  St., 
Chicago,  111. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  "V.  V." 

PLATES,  TIE,  ELECTRIC  RAILWAY. 

— The  plate,  usually  of  metrl.  placed  be- 
tween the  rail  and  the  supporting  ties, 
chiefly  to  protect  the  latter  from  cutting 
by  the  rail.  Such  plates  are  offered  in  a 
great  variety  of  forms,  many  of  which 
have  certain  special  patented  features.  It 
was  formerly  quite  common  to  use  a tie 
plate  that  not  only  separated  the  rail  and 
tie  but  also  had  a brace  supporting  the 
head  of  the  rail.  This  necessitated  a dif- 
ferent type  of  plate  for  each  kind  of  rail. 
The  present  tendency  would  seem  to  be 
away  from  this  type  of  plate  and  toward 
plates  that  can  be  used  on  all  rails  having 
the  same  width  of  base.  Such  plates  do 
not  have  the  brace  against  the  rail  head 
but  are  either  flat  plates  or  have  only  a 
sl:ght  ridge  near  one  side  that  can  be. 
placed  aga'nst  the  edge  of  the  rails  to 
resist  the  tendency  of  the  rai’s  to  shift 
outward  or  “spread.”  Such  plates  are 
generally  referred  to  as  shoulder  tie  plates. 

Manufacturers: 


forming  catalysis,  or  in  liberating  gases, 
than  smooth,  polished  electrodes. 

PLATINUM. — A grayish  white  metal, 
very  malleable  and  ductile;  not  easily 
oxidized  and  not  attacked  by  most  acids 
Symbol  Pt;  at.  wt.  194.8;  sp.  gr.  21.3;  m. 
p.  1755*  C.  It  occurs  associated  with  othei 
metals,  usually  in  very  small  amounts 
Considerable  is  now  recovered  by  treat* 
ment  of  the  slimes  from  electrolytic  re- 
fining 4>f  other  metals,  but  the  bulk  comes 
from  the  platinum  ores  of  Russia  and  Co- 
lombia. The  world's  production  in  1915 
was  about  60.000  troy  oz.,  less  than  one- 
flfth  of  the  annual  production  before  th# 
war,  due  to  the  conditions  in  Russia.  The 
average  price  in  New  York  in  1919  was 
$114.60  per  troy  oz.  Platinum  will  absorb 
many  times  Its  own  volume  of  certain 
gases:  it  is  valuable  as  a catalytic  agent 
in  a number  of  processes,  notably  the  pro- 
duction of  sulphuric  acid  by  the  contact 
process  and  in  the  fixation  of  atmospheric 
nitrogen.  It  is  also  used  extensively  in 
Jewelry  manufacture,  as  a material  for 
laboratory  apparatus,  and  as  an  electrode 
material  for  electrolysis. 

PLATINUM  BLACK.— Very  finely  di- 
vided platinum,  which  is  found  to  be  quite 
as  inactive  in  resisting  acids  as  ordinary 
platinum,  and  yet  to  be  much  more  active 
in  absorbing  hydrogen  and  in  acting  cata- 
lytically.  It  is  made  chemically  by  pre- 
cipitating a platinum  salt  solution  by 
sugar,  or  other  organic  reagent;  it  can 
also  be  deposited  by  electrolysis. 

PLATINUM  CATHODES,  CRUCIBLES 

ETC. — For  many  purposes,  due  to  its 
chemical  and  physical  characteristics, 
platinum  is  the  only  suitable  metal. 
Among  the  most  important  uses  of  plati- 
num is  that  in  chemical  laboratories  for 
crucibles,  dishes,  etc.  In  physical  labora- 
tories and  for  other-  scientific  purposes  it 
also  has  extensive  uses,  as  it  has  in  much 
electrical  apparatus  and  appliances.  Among 
the  latter  uses  are  for  electrolytic  cathodes 
and  anodes,  for  electrodes  in  electron,  X- 
ray  and  other  vacuum  tubes,  cautery 
points  and  sometimes  for  lightning  rod 
tips,  etc. 


Atlas  Railway  Supply  Co.,  1526  Manhat- 
tan Bldg.,  Chicago.  111.  “Atlas." 

Handlan-Buek  Mfg.  Co.,  212  N.  Third 
St.,  St.  Louis,  Mo. 

Inland  Steel  Co.,  1st  National  Bank  Bldg., 
Chicago,  111. 

Ol’vcr  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago.  111.  ^ 

Republ’c  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg. 
Co.,  East  53rd  St..  Cleveland,  Ohio. 

St  Louis  Frog  & Switch  Co.,  St.  Louis, 
Mo. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave..  St.  Louis,  Mo. 

Track  SrecialUes  Co.,  Inc.,  29  Broadway, 
N^w  York.  N.  Y.  “Trasco." 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

PLATFORM,  CABLE  SPLICER'S. — This 

is  the  same  as  a cable  car,  except  that  it 
is  larger  and  is  adapted  to  the  greater 
amount  of  material  which  a cable  splicer 
must  have  within  reach. 

PLATFORMS  AND  BALCONIES,  POLE. 
— Small  platforms  or  seats  attached  to  a 
telephone  pole  for  the  use  of  repairmen  on 
cable  boxes  or  cab’e  terminal  houses  of 
any  kind.  When  It  has  a back  or  a guard 
around  it.  It  is  termed  a "balcony."  Plat- 
forms and  baconies  are  supported  by  spe- 
cial braces  and  in  some  cases  where  a large 
one  is  required  two  poles  are  placed  close 
together  and  the  platform  supported  be- 
tween the  two. 

Manufacturers: 

HALLETT  IRON  WORKS.  Harvey,  111. 
“Hallett."  (See  display  adv.  page 
1254.) 

HUBBARD  & CO.,  6301  Butler  St..  Pitts- 
burgh, Pa.  "Hubbard." 

Lanz  & Son,  Mathew,  Pittsburgh,  Pa. 

Meckel,  Fred  L.,  9-13  E.  13th  St.,  Chi- 
cago, 111. 

PLATING. — The  very  extensively  used 
process  of  electrically  depositing  a thin 
coating  of  one  metal  on  another.  See 
Electroplating;  also  Electrogalvanizing. 

PLATING  EQUIPMENT.— See  Electro- 
plating equipment. 

PLATING  GENERATORS.— See  Genera- 
tors, electroplating  and  electrolytic. 

PLATINIZED-  PLATINUM  ELEC- 
TRODES.— Electrodes  of  platinum  upon 
which  spongy  or  finely  divided  platinum 
has  been  deposited,  giving  them  a rough 
surface.  Such  are  found  to  act  more  in- 
tensely in  absorbing  hydrogen,  or  per- 


Manufacturers: 


American  Platinum  Works,  225-231  New 
Jersey  Railroad  Ave.,  Newark,  N.  J. 

Baker  & Co.,  Inc.,  54  Austin  St.,  New- 
ark, N.  J. 

Bishop  & Co.  Platinum  Works.  J.,  Mal- 
vern, Pa. 

Holz  & Co.,  Inc.,  18  Madison  Ave.,  New 
York,  N.  Y. 

PLATINUM  ELECTRODES.— Sheets,  foil 
or  wires  of  platinum  used  as  electrodes, 
usually  as  anodes,  in  an  electrolytic  proc- 
ess. As  anodes  they  are  unattacked  In 
conditions  where  many  other  metals  are 
attacked;  as  cathodes  they  are  conveni- 
ently cleaned  by  acids,  for  reuse. 

PLATINUM  SHEET,  WIRE,  GAUZE, 
ETC. — Platinum  wire  has  been  extensively 
used  in  incandescent  electric  lamps  to 
lead  the  current  through  the  glass,  be- 
cause its  temperature  expansion  coefficient 
Is  so  nearly  equal  to  that  of  glass.  Elec- 
trical contact  points  must  be  able  to  stand 
high  temperature  with  very  little  oxida- 
tion. Platinum  and  platinum  alloys  have 
been  found  to  meet  these  requirements 
very  satisfactorily.  It  is  consequently  used 
for  contact  points  in  automotive  ignition 
devices,  induction  coils,  relays  and  for 
telephone  apparatus.  The  sheet  and  gauze 
is  largely  used  in  the  construction  of  elec- 
trodes in  vacuum  tubes,  etc. 


Manufacturers: 

American  Platinum  Works,  225-231  New 
Jersey  Railroad  Ave.,  Newark.  N.  J. 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York,  N.  Y. 

Baker  & Co.,  Infc.,  54  Austin  St.,  New- 
ark. N.  J. 

Bishop  & Co.  riatinum  Works,  J..  Mal- 
vern, Pa. 

Hagstoz  & Son,  T.  B.,  709  Sansom  St., 
Philadelphia,  Pa. 

Handy  & Harman,  59  Cedar  St.,  New 
York,  N.  Y.  (Sheet  and  wire.) 

Schawel  & Co.,  James,  26  John  St.,  New 
York,  N.  Y. 

Wilson  Co.,  The  H.  A..  97  Chestnut  St.. 
Newark,  N.  J.  “Wilco." 

PLATT  IRON  WORKS.— Dayton,  Ohio. 
Manufacturers  of  feed  w'ater  heaters. 
Branch  offices.  Saif  Francisco.  Cal.;  At- 
lanta. Ga.;  53  W.  Jackson  Blvd.,  Chicago, 
111.;  Boston,  Mass.;  Cleveland,  Ohio;  Phila- 
delphia, Pa.;  Pittsburgh,  Pa.;  New  York, 
N.  Y. 

PLAUT  A.  CO.,  L.— 434  E.  23rd  St.,  New 
York,  N.  Y.  Manufacturers  of  lighting  fix- 
tures, portable  electric  lamps,  illuminating 
glassware,  reflectors  and  decorative  fans. 
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Partnership,  Herman  Plaut  and  Leopold 
Plaut. 

PLAY-O-LITE  CO.,  INC.— 1760  Main  St., 
Buffalo,  N.  Y.  Manufacturer  of  piano 
lamps.  President.  Allan  Fraser;  vice- 
president,  Mary  R.  Cass;  secretary  and 
treasurer,  Charles  H.  Brown,  Jr.  * 

PLIA  DUCT.— Trade  name  for  non- 
metallic  flexible  conduit  manufactured  by 
the  Short  Electrical  Mfg.  Corp.,  Penn  Yan, 
N.  Y. 

PLIA  STEEL.— Trade  name  for  flexible 
metallic  conduit  manufactured  by  the 
Short  Electrical  Mfg.  Corp.,  Penn  Yan, 
N.  Y. 

PLIBRICO. — Trade  name  for  fire  brick 
manufactured  by  the  Jointless  Fire  Brick 
Co.,  1130  Clay  St.,  Chicago,  111. 

PLIER  INSULATING  SLEEVES.— Rub- 
ber or  composition  sleeves  intended  to  slip 
over  and  cover  the  handles  of  electricians’ 
pliers  to  protect  the  user  against  electric 
shock  from  handling  live  current-carrying 
parts.  These  sleeves  are  made  to  fit  the 
common  sizes  of  standard  type  pliers. 


Manufacturers: 

Cronk  & Carrier  Mfg.  Co..  The,  109  W. 
Water  St.,  Elmira,  N.  Y. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  ’’Diamond  F.” 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va.  _ 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.” 

PLIER  POCKETS.— For  carrying  pliers 
or  other  tools  while  at  work,  electricians 
and  linemen  sometimes  use  a leather 
pocket  strapped  to  the  belt.  The  pocket 
is  simply  a small  leather  case  or  pouch 
formed  to  fit  the  ordinary  lineman’s  pliers. 
The  back  is  usually  slotted  to  accommodate 
the  belt. 


Manufacturers: 

BUHRKE  CO.,  R.  H.  1238  Fullerton 
Ave..  Chicago,  111. 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie. 
Pa.  “Lakeside.” 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 

Utica  Drop  Forge  & Tool  Co..  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.” 
PLIERS.  ARC  LAMP  CARBON.— Arc 
lamp  carbons  when  in  use  become  ex- 
tremely hot  and  consequently  to  remove  or 
adjust  them  requires  some  form  of  hand 
tool.  Special  forms  of  pliers  which  have 
Jaws  suitably  designed  for  holding  arc 
lamp  carbons  are  usually  employed. 
Manufacturer: 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 
St.,  Chicago.  111. 

PLIERS  CRIMPING.— These  pliers  are 
of  a special  design  particularly  suited  to 
crimping  cable  rings  onto  the  messenger 
or  suspension  strand.  However,  they  are 
also  used  for  crimping  similar  hangers 
onto  wire  for  other  than  this  particular 
use.  They  are  commonly  used  on  the 
heavier  galvanized  rings,  which  are  diffl 
cult  to  crimp  with  ordinary  pliers. 
Manufacturers: 

HUBBARD  & CO.,  C301  Butler  St.,  Pitts- 
burgh, Pa.  _ , „ , 

Lakeside  Forge  Co.,  East  Lake  Rd..  Erie. 

Pa.  “Lakeside.”  _ 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.' 
PLIERS,  CUTTING.— This  term  is  gen- 
erally applied  only  to  such  pliers  that  are 
designed  with  special  cutting  edges  on 
the  Jaws  for  cutting  wire.  The  common- 
est tvpe,  side-cutting,  has  the  blades  on 
the  side  of  the  Jaws,  the  tool  otherwise 
, being  similar  to  general-purpose  pliers 
End-cutting  pliers  have  cutting  edges  on 
the  ends  of  the  Jaws  and  are  used  for  cut- 
ting wire  only.  The  side-cutting  pliers  are 
made  in  many  forms  for  particular  use  in 
line  construction,  telephone  switchboard 
work,  house  wiring,  etc. 

Manufacturers: 

Billings  & Spencer  Co.,  The,  Hartford. 
Conn. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

BUHRKE  CO.,  R.  H.,  1238  Fullerton 
Ave.,  Chicago,  111. 

Columbus  Handle  & Tool  Co..  The,  Co- 
lumbus, Ind.  _ 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 

Water  St.,  Elmira.  N.  Y. 

Guaranteed  Battery  Co.,  2017-25  Lucas 
Ave.,  St.  Louis,  Mo. 

Kilborn  & Bishop  Co.,  The.  Chapel  & 
Lloyd  Sts.,  New  Haven,  Conn.  “Re 
liance.” 

KLEIN  & SONS,  MATHIAS,  3200  Bel 
mont  Ave..  Chicago,  111.  See  page  1259 
for  illustrations  and  other  information 


concerning  Klein  products,  and  write 
for  our  catalog  of  construction  tools. — 
Adv. 

Kraeuter  & Co.,  Inc.,  583  18th  Ave.,  New- 
ark, N.  J.  “Griptite,”  “Gripall,” 
“Gripkut,”  “Victor.” 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie, 
Pa.  “Lakeside.” 

Mayhew  Steel  IToducts,  Inc.,  291  Broad- 
way, New  York,  N.  Y.  “Mayhew.” 

NEVERSLIP  WORKS.  THE,  New  Bruns- 
wick, N.  J.  “Neverslip”  side  cutting 
pliers  with  renewable  blades  of  cruc- 
ible steel  are  made  of  the  best  drop 
forged  steel  and  are  so  constructed  that 
when  the  blades  become  worn  out  or 
broken,  they  can  be  removed  and  re- 
placed by  new  ones,  thus  making  the 
tool  almost  indestructible.  The  plier 


“Neverslip”  Side-Cutting  Pliers 

being  made  in  two  parts  permits  the 
manufacturer  to  select  the . best  pos- 
sible steel  for  each  purpose  and  this 
has  been  done  by  making  the  blades  of 
the  highest  grade  of  crucible  steel,  giv- 
ing a tough,  sharp  cutting  edge,  while 
the  handle  or  body  is  made  of  the  best 
drop  forged  steel.  Neverslip  pliers  are 
used  by  linemen,  electricians,  mechan- 
ics, motorists,  etc. — Adv. 

Peck.  Stow'  & Wilcox  Co.,  The.  South- 
ington, Conn.  “Pexto.” 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 

Scholhorn  Co.,  William,  New'  Haven, 
Conn.  “Bernard’s.” 

Schriver  Co.,  O.  P.,  Cincinnati,  Ohio. 
"IXL.” 

SMITH  & HEMENWAY  CO.,  INC..  Irv- 
ington. N.  J.  No.  1950  “Red  Devil” 
heavy  electrician  plier.  Made  in  6,  7, 


“Red  Devil”  No.  1950 


8 and  9 in.  sizes.  This  company  also 
makes  other  kinds. — Adv. 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.” 

Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago.  111.  “Triple  Diamond,” 
“Whitaker.” 

PLIERS,  GAS.  — Pliers  having  jaws 
curved  on  the  inside  and  provided  with 
notched  oi»  serrated  surfaces  intended  par- 
ticularly for  use  with  pipe  or  tubing  of 
small  size,  such  as  is  used  in  gas  and  elec- 
tric fixtures.  These  pliers  usually  have 
one  set  of  notches  for  endwise  wrorking 
and  one  or  more  of  different  size  for  side- 
wise  working.  They  are  sometimes  pro- 
vided with  one  handle  fashioned  to  form  a 
screw  driver. 


Manufacturers: 

Athol  Machine  Co.,  Athol.  Mass.  “Athol.1 

Barcalo  Mfg.  Co.,  Buffalo,  N.  Y. 

Billings  & Spencer  Co.,  The.  Hartford, 
Conn. 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 
Water  St.,  Elmira,  N.  Y. 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie, 
Pa.  “Lakeside.” 

Peck,  Stow  & Wilcox  Co.,  The,  South- 
ington, Conn.  “Pexto.” 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo.  N.  Y. 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica.  N.  Y.  “Utica.’ 

Whitaker  Mfg.  Co..  409  S.  Green  St 
Chicago,  III.  “Triple  Diamond,”  “Whit- 
aker.” 


PLIERS,  INSULATED.  — Electricians’ 
pliers,  the  handles  of  which  are  perma- 
nently covered  with  insulating  compound 
or  sleeves  to  protect  the  user  from  shock 
in  working  on  circuits.  They  are  com- 
monly used  by  linemen,  service  and  re- 
pairmen when  it  is  not  desired  to  interrupt 
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service  to  make  minor  repairs  or  changes 
in  circuits. 

Manufacturers: 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 
Water  St.,  Elmira,  N.  Y. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Hyfleld  Mfg.  Co.,  The,  21  Walker  St., 
New'  York,  N.  Y. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Mathias-Hart  Co.,  516  Atlantic  Ave., 
Boston,  Mass.  “Service.” 

NEVERSLIP  WORKS.  THE,  Hamilton 
& Neilson  Sts.,  New  Brunswick,  N.  J. 

Rubber  Insulated  Metal  Corp.,  Plainfield, 
N.  J. 

SMITH  & HEMENWAY  CO..  INC..  Irv- 
ington. N.  J.-  No.  4950  “Red  Devil” 
insulated  plier  is  tested  and  tagged  by 


“Red  Devil”  No.  4950 


the  Electrical  Testing  Laboratories  to 
stand  10,000  volts.— Adv. 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.' 
Whitaker  Mfg.  Co.,  409  S.  Green  St.. 
Chicago,  111.  “Triple  Diamond. 


PLIERS,  INSULATION  STRIPPING.— 

For  rapidly  removing  insulation  from  wires 
in  making  Joints,  etc.,  this  special  form  of 
pliers  is  used.  It  is  equipped  with  special 
cutting  edges  w'hich  cut  a length  of  insu- 
lation at  the  same  time  splitting  the  cut 
strip  so  that  it  may  be  readily  removed. 
The  cutting  blades  are  mounted  on  the 
jaws  of  the  pliers  which  are  otherwise 
similar  to  the  ordinary  form  of  these  tools. 


Manufacturers: 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica." 
Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago,  111.  “Triple  Diamond,’ 


PLIERS,  LONG  NOSE. — Pincers  or  pliers 
having  long  narrow  and  pointed  jaws  for 
convenience  in  handling  small  or  relatively 
inaccessible  parts,  such  as  connections, 
screw's,  etc.,  in  telephone  switchboard 
equipment,  meters  or  other  apparatus. 
Though  ordinarily  straight  nosed  these 
pliers  are  for  convenience  in  working  on 
otherwise  inaccessible  points,  sometimes 
curved  into  a right-angled  bend. 


Manufacturers: 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 
Water  St.,  Elmira,  N.  Y. 

KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  See  page  1259 
for  illustrations  and  other  information 
concerning  Klein  products,  and  write 
for  our  complete  catalog  of  construc- 
tion tools. — Adv. 

Kraeuter  & Co.,  Inc..  583  18th  Ave., 
Newark,  N.  J.  “Dreadnought.” 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way, New  York.  N.  Y.  “Mayhew.” 

Peck.  Stow  & Wilcox  Co..  The  Southing- 
ton. Conn.  “Pexto.” 

SMITH  & HEMENWAY  CO..  INC., 
Irvington,  N.  J.  “Red  Devil.” 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  “Utica.” 

Whitaker  Mfg.  Co.,  409  S.  Green  St.. 
Chicago,  111.  “Triple  Diamond,' 
“Whitaker.” 

PLIERS,  MISCELLANEOUS.— These  are 
pincers  or  pliers  of  special  forms  or  com- 
binations of  the  ordinary  types  to  adapt 
them  to  special  wrork.  They  embody  vari- 
ous features,  such  as  having  auxiliary  cut- 
ters for  cutting  w’ire,  notches  for  piping, 
for  stripping  w'ire,  etc.  Purely  special 
pliers  are  made  for  particular  uses  as  heat 
coil  pliers  for  removing  heat  coils  from 
telephone  terminals,  switchboards  and 
pliers  having  tapering  Jaws  for  adjusting 
springs  on  telephone  switchboards,  etc. 


Manufacturers: 

Au-to  Compressor  Co..  The.  233  Mul- 
berry St.,  Wilmington,  Ohio.  “Oro.” 
Barcalo  Mfg.  Co.,  Buffalo,  N.  Y. 

Billings  & Spencer  Co.,  The,  Hartford. 
Conn. 

BUHRKE  CO..  R.  H..  1238  Fullerton 
. Ave.,  Chicago,  111. 

Crescent  Tool  Co.,  Jamestown,  N.  Y. 

“CeeTeeCo.”  “Crescent.” 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 
Water  St..  Elmira,  N.  Y. 
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Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111.  (Fixture  chain.)  | 

KLEIN  & SONS.  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  111.  Klein  pliers 
are  the  standard  for  all  electricians  and 
mechanics  and  are  known  the  world 
over.  They  are  made  in  the  following 
styles:  Side  cutting,  long  nose,  long- 
nose  side  cutting,  long  flat  nose,  long 
flat  nose  with  side  cutters,  duck  bill 
or  weavers  pliers  with  or  without  cut- 
ters, oblique  cutting  pliers,  diagonal 
cutting  pliers,  end  cutting  pliers,  and 
slip-jojnt  pliers.  All  of  the  above  are 
made  of  high  grade  steel,  carefully 
tempered  and  closely  inspected  to  in- 
sure the  highest  grade  workmanship. 
See  page  1259  for  illustrations  and  in- 
formation concerning  other  Klein  prod- 
ucts. Also  send  for  our  complete  cat- 
alog of  construction  tools. — Adv. 

Lakeside  Forge  Co.,  East  Lake  Rd., 
Erie,  Fa.  "Lakeside.”  - 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way, New  York,  N.  Y.  "Mayhew.” 

Mayhew  Tool  Co.,  Williamstown,  Pa. 
"Link  Key.” 

Peck,  Stow  & Wilcox  Co.,  The,  South- 
ington, Conn.  "Pexto.” 

SMITH  & HEMENWAY  CO.,  INC..  Irv- 
ington, N.  J.  "Red  Devil.” 

Utica  Drop  Forge  & Tool  Co.,  2415 
Whitesboro  St.,  Utica,  N.  Y.  "Utica.” 

Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago,  111.  "Triple  Diamond,” 
"Whitaker.” 

PLOW,  CURRENT  COLLECTING.— The 

collector,  corresponding  to  a trolley  wheel, 
used  with  a conduit  or  underground  col- 
lector street-car  system,  to  convey  current 
to  the  car.  Only  a few  such  systems  are 
in  use. 

PLUGALL. — Trade  name  for  heater  cord 
plug  manufactured  by  the  Magnus  Electric 
Co.,  Inc.,  109  Broad  St.,  New  York,  N.  Y. 

PLUG  AND  JACK. — A very  much  used 
device  in  telephone  work  to  connect  a sta- 
tionary conductor  and  a flexible  one.  The 
plug  is  attached  to  a flexible  conductor 
and  is  shaped  to  flt  into  the  jack  and  to 
make  good  contact.  Most  used  in  manual 
switchboards  but  also  found  in  automatic 
work.  See  Plugs,  telephone  cord,  also 
Jacks,  telephone  switchboard. 

PLUGGING. — A method  of  braking  a 
motor  to  bring  it  to  a rapid  stop  by  re- 
versing the  armature  connections  while  it 
is  still  running.  It  is  applied  chiefly  to 
d-c.  series  or  compound  motors  in  railway, 
truck,  hoist  and  crane  service.  It  im- 
poses severe  stresses  on  the  motor,  con- 
troller and  gears  and  should  be  used  in 
emergencies  rather  than  in  normal  opera- 
tion, unless  the  equipment  is  specially  de- 
signed for  the  purpose.  Also  see  Control- 
lers, plugging  type. 


Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
"9-0-3”  Swivel.”  (See  display  adv. 
pages  1231-1234.) 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y.  "Use,”  "Best.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 


CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee.  Wis.  C-H 
Swivel  Attachment  Plug, 
(C-H  8000.)  The  unique 
construction  makes  a posi 
five  swivel  possible.  After 
being  attached  to  the  cord 
there  is  no  possitvility  of 
the  parts  becoming  sepa- 
rated when  being  un- 
screwed from  the  socket. 
See  display  adv.  pages 
C-H  8000  1225-1230.— Adv. 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

GARFIELD  MFG.  CO.,  Garfled,  N.  J. 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Standard.”  See  adv. 
pages  1203-1223.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Magnus  Electric  Co.,  Inc.,  109  Broad  St., 
New  York,  N.  Y. 


METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Mueller  Electric  Co.,  2135-43  Fairmount 
Rd.,  Cleveland,  Ohio.  "Attacho.” 
PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va. 

Pass  & Seymour,  Inc„  Solvay  Station. 

Syracuse,  N.  Y.  ”P.  & S.” 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111.  "Stuart,”  "Lock 
Fast.” 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York.  N.  Y. 


STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Camp- 
bell.” 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 


UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y. 


WALSH  ELECTRICAL  SUPPLY  CO., 
Inc.,  151  W.  18  St..  New  York.  N.  Y. 
This  is  a one-piece,  solid  molded  plug, 
hot-molded  under  pressure,  of  a high 
heat-resistant  composition,  which  is 


PLUGS. — In  electrical  uses,  a plug  is 
commonly  employed  as  a switching  or  con- 
necting device.  It  usually  consists  of  an 
insulated  part  or  handle  to  which  is  firmly 
attached  one  or  more  metallic  contacts 
which,  upon  . proper  manipulation,  complete 
the  circuit,  either  from  one  side  to  the 
other  of  the  plug  or  through  the  apparatus 
connected  to  the  plug.  Another  common 
form  is  the  spark  plug  screwed  into  the 
cylinder  head  of  an  internal  combustion 
engine  to  furnish  the  igniting  spark.  Spe- 
cially formed  plugs  are  also  used  by  elec- 
tricians to  close  the  temporarily  unused 
ends  of  conduit  and  to  attach  their  fish 
wire  to  flexible  steel  conduit  when  it  is 
being  installed.  More  detailed  descrip- 
tions will  be  found  under  the  individual 
classifications. 

PLUGS,  ATTACHMENT,  NON-SEPAR- 
ABLE. — Non-separable  plugs  are  provided 
with  standard  Edison  screw  shell  and  cen- 
ter contacts  mounted  on  bodies  of  insulat- 
ing material  and  provided  with  terminal 
connections  for  flexible  cord.  They  are  de- 
signed for  insertion  in  ordinary  lamp  sock- 
ets or  receptacles  to  provide  means  for  ob- 
taining current  for  portable  appliances, 
table,  floor  or  other  lamps,  etc.  The  plugs 
are  often  made  of  porcelain,  some  having 
a metal  protective  casing,  but  molded  In- 
sulating material  is  also  widely  used.  To 
avoid  twisting  the  cord  when  the  plug  is 
inserted  or  removed,  swivel  attachments 
are  provided  on  some  plugs,  these  consist- 
ing of  a rotating  sleeve  or  a swivel  shell 
which  is  screwed  into  the  socket  without 
turning  the  body  of  the  plug.  Other  plugs 
provide  for  this  by  having  a short  thread 
in  the  screw  shell.  Weatherproof  plugs 
are  made  which  have  a molded  body  with 
two  short  pieces  of  rubber-covered  wire 
securely  fastened  in  place  and  extending 
through  close-fitting  holes  to  make  the 
connections  to  the  cord. 


Walsh  Weatherproof  Plug 


also  Impervious  to  water  or  weather. 
Has  copper  screw'  shell,  conical  contact 
button  of  porcelain,  and  is  fitted  with 
6-in.  leads  of  No.  14  stranded,  rubber- 
covered  wire.  Also  see  display  adv. 
page  1305. — Adv. 

PLUGS,  ATTACHMENT,  SEPARABLE. 

— Separable  plugs  are  designed  to  be 
screwed  into  ordinary  electric  lamp  sock- 
ets or  receptacles  to  obtain  current  for 
portable  lamps,  fans,  heaters  or  other  ap- 
pliances through  flexible  cords.  The  plugs 
are  made  in  two  parts,  the  cap  and  body; 
the  cap  carries  projecting  prongs  or  blades 
that  can  be  inserted«into  corresponding  re- 
cesses in  the  body  portion  which  screws 
into  the  receptacle  or  socket.  This  af- 
fords means  for  opening  or  closing  the 
circuit  without  unscrewing  the  plug  body. 
There  are  many  styles  of  separable  plugs 
made,  no  attempt  having  been  made  to 
standardize  their  contacts  until  recently. 
The  prongs  or  blades  of  the  cap  are  gener- 
ally either  parallel  or  in  tandem  and  for 
polarized  plugs  at  right  angles  to  each 
other.  Porcelain  and  molded  composition 
are  both  used  for  the  cap  and  plug  body; 
porcelain  caps  are  very  often  covered  with 
metal.  Special  split  bushings  which  grip 
(he  cord  and  relieve  the  strain  from  the 
cord  terminals  are  provided  in  some  caps. 


Separable  attachment  plugs  have  sev- 
eral advantages.  The  appliance  may  be 
plugged  in  by  merely  inserting  the  cap 
into  the  body  and  there  is  no  bother  with 
a twisted  cord.  If  any  violent  strain  is 
put  on  the  cord  accidentally  while  the  ap- 
pliance is  connected,  the  plug  will  gener- 
ally separate  and  prevent  damage  to  the 
appliance  or  fixture.  The  caps  may  be 
used  directly  as  plugs  in  receptacles  hav- 
ing contacts  that  fit  the  blades  or  prongs 
of  the  cap,  which  is  true  in  several  stand- 
ardized interchangeable  types  of  recepta- 
cles now  available. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO..  St. 
Louis.  Mo.  Ajax  No.  33  two-piece 
attachment  plug  is  ruggedly  built  and 
extensively  used  for  household  appli- 
ances. The  body  consists  of  a high 
heat-resisting  composition,  which  en- 
sures long  life  and  permanent  service. 


Ajax  No.  33 


Bronze  springs  grip  the  prongs  secure- 
ly, ensuring  perfect  contact.  The  shell 
fits  snugly  into  all  standard  receptacles. 
Base  or  cap  can  be  supplied  separately 
if  desired,  and  both  are  designed  for 
all  well  knowm  makes  of  standard  re- 
ceptacles and  attachment  plugs. — Adv. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.  "Arrow’.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 


cago, 


New  York,  San  Francisco, 
Toronto.  Benjamin  Convert- 
A-Cap  has  two  pivoted  par- 
allel blades  which  may  be 

turned  into  line  and  vice 

versa  with  the  fingers.  This 
adapts  the  cap  to  either 

parallel  or  line  blade  attach- 
jKKm  ment  plugs  or  receptacles. 

ISBI  This  line  of  separable  plugs 

1SI0  also  includes  the  standard 
parallel  blade  attachment 
.plug  and  the  short  blade 
separable  attachment  plug  with  cap 

which  separates  at  an  angle.— Adv. 
Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  "Condulet.” 
CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  The  arrangement  of 
outlet  contact  slots  and  the 
attaching  caps  employed  in 
the  C-H  7700  line  of  "Stand- 
ard”  Attachment  Plugs  con- 
11  [I  forms  to  the  standard 
||  0 adopted  by  the  leading  elec- 
trical manufacturers.  The 

Vcap  has  parallel  contact 
blades  riveted  to  a Thermo- 
plax  body.  Riveting  holds 
the  blades  in  permanent 
alinement  and  there  are  no 
screws  to  loosen.  The  cap 
C-H  7700  has  no  w°ak  sections;  the 
appearance  of  the  knurled 
finish  is  ifn proved  by  use.  See  display 
adv.  pages  1225-1230. — Adv. 
FITZGERALD  MFG.  CO.,  THE.  Tor- 
rington,  Conn.  "Fitz  E-Z.” 

Freeman  Electric  Co.,  E.  H.,  803  E. 

State  St.,  Trenton.  N.  J. 

GARFIELD  MFG.  CO..  Garfield,  N.  J. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Standard.”  (See  adv. 
pages  1203-1223.) 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 
"Paraline. ” 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
-Thompson  St.,  Bridesburg.  Philadel- 
phia, Pa. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  I 'ark  PI.,  New  York,  N.  Y.  "Man- 
hattan.” 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 
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Paint.  Co..  H.  T..  Philadelphia,  Pa. 
“Pa  ste.“  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capital 
Ave.,  Hartford,  Conn.) 

RICHARDS  & CO..  GEORGE,  557  W. 
Monroe  St.,  Chicago,  111. 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trenton,  N.  J. 

TRUMBULL  * ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.“ 
(See  display  adv.  pages  1282-1283.) 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton.  N.  J. 

UNION  ELECTRIC  CORP.,  103  Mott  St- 
New  York,  N.  Y.  “Fitrite.”  “Switch- 
all/' 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18th  St.,  New  York,  N. 
Y.  (See  display  adv.  page  1305.) 

Windman-GolUsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy.  N.  J. 

PLUGS,  ATTACHMENT,  SPECIAL.— 

Plugs  for  making  temporary  connection  to 
sources  of  supply  furnished  in  special 
forms  for  specific  uses,  such  as  three-pole 
plugs  for  motors  that  operate  on  three- 
phase  circuits;  three-pole  plugs  are  also 
used  on  some  heating  devices  which  have 
three  or  four  possible  heats,  and  with 
some  portable  tools,  such  as  drills  or 
grinders,  where  the  third  wire  is  provided 
to  give  a ground  connection  for  the  tool 
casing  at  all  times  as  a protection  to  the 
operator.  Polarity  plugs  also  belong  in 
this  class;  they  are  used  on  d-c.  circuits 
mostly  for  charging  small  batteries  or  for 
other  electrochemical  or  polarized  mag- 
netic work.  Plugs  with  rotatable  blade 
contacts  are  also  available  that  can  be 
used  in  receptacles  with  either  tandem  or 
parallel  contact  slits. 

Manufacturers: 

Adsit  Laboratories,  The.  825  Hennepin 
Ave..  Minneapolis,  Minn. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Becker  Electric  Works,  2055  Lincoln 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Benjamin  swivel  attachment 
plugs  are  small,  compact 
plugs  with  a threaded 
metal  sleeve  that  rotates 
about  the  center  portion  or 
base  permitting  the  plug  to 
be  screwed  into  any  stand- 
ard screw  base  socket 
without'  twisting  the  appli- 
ance cord.  A one-piece 
plug  of  various  types,  with 
bushings  to  fit  all  sizes  of 
cord.  Rating,  660-watts. 
250- volts. — Adv. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y.  “Use,"  “Best." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Eectric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Conneaut  Metal  Works  Co.,  The,  Con- 
eaut,  Ohio.  “Colan." 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis. 

GARFIELD  MFG.  CO..  Garfield,  N.  J. 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H." 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 
“Slgnalite." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  liridesburg,  Philadel- 
phia. Pa. 

Magnus  Electric  Co.,  Inc.,  109  Broad  St., 
Newr  York,  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New'  York,  N.  Y. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  (See 
display  adv.  pages  1302-1304.) 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Paiste  Co.,  H.  T.t  Philadelphia,  Pa. 
“Paiste."  (Exclusive  Distributor,  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn. 

PARKER  & SON.  INC.,  J.  H.,  Parkers- 
burg. W.  Va.  Attachment  plugs.  No. 
1159  is  a weather-proof  plug. — Adv. 

RICHARDS  & CO..  GEORGE,  555  W. 
Monroe  St.,  Chicago,  111.  Exclusive  dis- 
tributor of  the  Hemco  Twin-Lite  Plug; 
a practical  utility,  giving  twin  service 
from  a single  socket.  The  Twin-Lite 


can  be  used  wherever  an  extra  light 
is  needed  or  an  attachment  desired  for 
operating  an  electric  fan,  washing  ma- 
chine, vacuum  cleaner,  flat  Iron,  perco- 
lator. etc.  It  is  made  of  indestructl- 


Hemco  Twin- Lite  Plug 


ble  Condensite,  molded  into  one  piece, 
with  a highly- polished,  seamless  sur- 
face. and  will  stand  up  under  continu- 
ous rough  usage.  The  Twin-Lite  has 
a wide  field  of  application  in  homes, 
hote’s,  clubs,  factories,  etc. — Adv. 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York.  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
“Campbell"  attachment  plugs,  designed 
for  use  with  Campbell  receptacles,  are 
particularly  adapted  to  railway  repair 
shop,  roundhouse  and  other  classes  of 
service  where  rough  usage  demands 
rugged  construction.  The  plug  is  made 
of  well-seasoned  hard  wood,  boiled  in 
paraffine  until  thoroughly  impregnated. 


“Campbell"  Attachment  Plug 

The  receptacle  proper  (right  figure 
above)  has  a moulded  composition  base, 
with  strong  phosphor  bronze  spring 
contacts.  The  receptacle  is  usually  en- 
closed in  a 3% -in.  round,  cast-iron  box. 
with  square  or  round  cover  as  desired. 


“Campbell"  Plug  In  Type  “A"  Box 
With  Round  Cover 

Cover  is  fitted  with  spring-hing  d lid. 
which  automatically  closes  when  plug  is 
removed.  Single  or  double  pendant 
boxes  are  also  furnished. — Adv. 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

PLUGS,  ATTACHMENT,  SWIVELING. 
— The  swiveling  plug  is  non-separable  but 
is  provided  with  a rotating  sleeve  so  that 
it  may  be  inserted  without  twisting  the 
cord.  These  plugs  are  made  for  lamp  cord 
or  for  use  with  armored  cable. 

PLUGS,  BATTERY  - CHARGING.  — 
These  are  special  heavy-duty  plugs  de- 
signed for  connecting  to  receptacle  outlets 
in  the  charging  circuits,  and  sometimes 
also  to  the  receptacle  on  the  vehicle,  for 
the  storage  batteries  of  electric  vehicles  or 
trucks.  Similar  plugs  are  used  for  charg- 
ing connection  to  the  batteries  of  railway 
cars  while  in  the  yards  or  depots.  Bat- 
tery-charging plugs  are  usually  of  heavy, 
rugged  construction  with  large  contacts 
capable  of  carrying  heavy  currents  for  a 
long  time.  There  are  several  styles  of 
receptacles  in  use,  but  the  plugs  are  gen- 
erally cylindrical  in  shape.  It  is  necessary 
that  the  plugs  be  polarized  and  with  the 
evlindrieal  form  one  terminal  is  a solid 
rod  in  the  center  of  the  plug  and  the  other 
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a concentric  ring  or  sleeve.  Rectangular 
blocks  with  the  contacts  at  the  sides  are 
used  in  some  cases  as  this  gives  a very 
substantial  and  simple  plug. 

The  use  of  charging  plugs  and  cords 
makes  possible  the  charging  of  a battery 
in  an  electric  vehicle  or  in  the  train  with- 
out removing  the  battery.  In  railroad 
yards  the  outlets  are  placed  at  convenient 
distances  alongside  the  tracks  so  that  sev- 
eral cars  may  have  their  batteries  charged 
at  one  time. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston.  Mass. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati. 
Ohio. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. See  receptacles,  battery  charg- 
ing.— Adv. 

Canadian  ^General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Plugs  and  receptacles 
with  molded  contact  Interiors  which 
are  easily  removed  and  renewed.  Con- 
tact surfaces  designed  to  stand  100% 
overload  for  an  indefinite  time  for 
boosting  battery  charge.  Made  in  two 
sizes:  50-amp.  for  electric  vehicles  and 
200-amp.  for  extremely  heavy  service. 
(Booklet  Y-759-2.)  See  adv.  pages 
1203-1223.— Adv. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  HI. 

Hubbell,  Inc.,  Harvey,  Bridgeport.  Conn. 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St..  New 
York,  N.  Y. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon. 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

PLUGS,  FIXTURE.— This  form  of  plug 
is  used  in  interchangeable  fixtures  for 
fastening  the  fixture  to  the  outlet  and 
making  the  necessary  connections.  At  the 
present  time  efforts  are  being  made  to 
standardize  these  plugs  for  the  value  of 
the  interchangeable  fixture  lies  to  a large 
extent  in  its  universal  application  which 
would  not  be  possible  if  these  plugs  were 
not  standardized.  At  the  time  of  this 
writing  manufacturers  of  these  plugs  have 
not  come  to  an  agreement  upon  a stand- 
ard type  but  it  is  hoped  that  a settlement 
will  be  reached  In  the  near  future.  Like- 
wise, since  patent  agreements  between 
two  holding  companies  are  under  consid- 
eration at  the  time  this  is  written  it  is 
impossible  to  give  an  accurate  list  of  the 
licensee  manufacturers. 

PLUGS,  CONDUIT  SEALING.— Wooden 
plugs  to  be  used  for  corking  conduit  sys- 
tems during  construction  to  keep  out 
moisture,  dirt,  concrete,  etc.,  and  insure 
a dry  clean  raceway  for  wires  and  cables. 
They  are  made  in  sizes  suitable  for  con- 
duit of  standard  sizes  from  % in.  to  3 ins. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq..  New 
York,  N.  Y.  “Clermont." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Estes  & Sons,  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Fralick  & Co.,  S.  R..  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon." 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St..  Philadelphia,  Pa. 

Philadelphia  Electrical  & Mfg.  Co..  1228- 
36  N.  31st  St.,  Philadelphia.  Pa. 
“Pemco." 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton. Mass. 

THOMAS  & BETTS  CO.,  THE.  63  Vesev 
St.,  New  York,  N.  Y.  “T.  & B.," 
“Penny." 

WALKER  BROS.  & HAVILAND.  Otis 
Bldg.,  Philadelphia,  Pa.  (See  descrip- 
tive advertisement  under  Bushings, 
conduit,  box  and  cabinet.) — Adv. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

PLUGS,  EDI -SWAN. —Separable  attach- 
ment plugs  largely  used  as  automobile  fit- 
tings, made  with  a body  of  Insulating  ma- 
terial and  a metal  center  contact  to  com- 
plete one  side  of  the  circuit.  The  other 
side  of  the  circuit  is  completed  through  a 
metal  ring  concentric  with  the  center  con- 
tact or  through  two  small  projections  on 
opposite  sides  of  the  body  which  engage 
slots  in  the  corresponding  receptacle  form- 
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in^  ft  so-called  “bayonet-joint”  when  as- 
sembled. They  are  used  for  making  con- 
nections for  use  of  automobile  trouble 
lamps,  small  auxiliary  devices,  etc. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  FYancisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St  Ncw&rk  ^ j 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St,  Chicago,  111.  “Handy.” 

Cole  & Co.,  Henry,  54  Old  Colony  Ave., 
Boston.  Mass. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzie  Ave.,  Chicago,  111.  “Presto.” 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Poliak  Tool  & Stamping  Co.,  81-85  Free- 
port St.,  Dorchester,  Boston,  Mass. 
"Universal.” 

PLUGS,  EXPANSION.— See  Expansion 
or  anchor  bolts,  screws,  shells,  shields  and 
sleeves. 

PLUGS,  FISH,  FLEXIBLE,  STEEL, 
CONDUIT. — Metal  plugs  provided  with  an 
eye  at  one  end  and  threaded  to  fit  the 
convolutions  of  flexible  cable  armor  at  the 
other,  intended  to  be  screwed  into  the 
squared  off  end  of  flexible  conduit.  The 
Ash  wire  or  drawing- in  line  is  attached  to 
the  eye  for  fishing  flexible  cord  under 
floors,  etc.,  and  furnishes  a firm  grip  on 
the  cable  eliminating  the  possibility  of 
the  fish  wire  slipping  off  and  dropping 
the  conduit. 

PLUGS,  FLASHING  SOCKET.— Devices 
designed  to  be  screwed  in  ordinary  electric 
light  sockets  and  provided  with  thermo- 
static mechanism  which  opens  and  closes 
the  circuit  at  short  intervals  to  a lamp 
holder  forming  a part  of  the  device  to 
flash  a lamp  for  advertising  or  other  pur- 
poses. The  flashing  interval  is  adjustable 
over  a limited  range.  Though  designed 
for  use  with  one  lamp,  they  may  be  used 
to  flash  a set  of  small  lamps  of  equiva- 
lent wattage. 

Manufacturers: 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  “Wynk-A-Lyte.” 

SOLAR  ELECTRIC  CO.,  124-6  VV.  Lake 
St.,  Chicago,  HI.  The  Skedoodle  plu^ 
is  one  of  nine  different  types  of  motor- 
less flashers,  made  exclusively  under 
Phelps  Patents.  Fits  any  standard 
socket.  Requires  no  wiring.  Flashes 
any  type  of  metallic  or  carbon  lamp?- 
at  regular  intervals.  Can  be  easily  ad- 


Skedoodle  Plug . 


justed  to  suit  various  requirements. 
Skedoodle  plugs  are  designed  for  win- 
dow signs,  store  fronts,  illuminate  I 
figures,  lettered  globes.  Christmas  tre? 
lights  and  electric  advertising  displays 
of  all  kinds.  Made  in  32-110  and  220 
voltages  and  in  60  and  100- watt  sizes 
Other  types  will  handle  up  to  275<' 
watts.  Approved  by  National  Board  o' 
Underwriters  and  fully  protected  by 
guaran  tees. — Ad  v. 

PLUGS,  HEATING  DEVICE.— A com- 
mon form  of  attachment  plug  for  complet- 
ing electrical  connections  through  portable 
cords  between  heating  devices  and  source 
of  supply.  The  more  common  form  of 
these  plugs  is  found  on  electric  irons. 
The  plug  is  essentially  two  spring  con- 
tacts, usually  of  bronze,  encased  in  a 
molded  heat-resisting,  insulating  cover. 
This  cover  is  generally  made  in  two  parts, 
easily  separable  to  allow  for  replacement 
of  cords  or  repairs  on  the  plug.  The  con- 
tacts are  made  to  fit  snugly  and  make  a 
good  contact  to  prevent  arcing  which  pits 
the  contacts  and  causes  considerable  loss 
of  current.  Various  other  devices  besides 
irons  use  this  form  of  plug.  Another  form 
of  plug  commonly  used  on  percolators, 
grills,  toasters,  etc.,  is  a one- wire  plug, 
consisting  of  a single  spring  clip  contact 


encased  in  a molded'  insulating  co  /er.  De- 
vices making  connection  to  heating  coils 
through  a handle,  such  as  soldering  irons, 
curling  irons,  etc.,  use  a form  of  plug 
which  fits  into  the  end  of  the  handle.  This 
plug  has  a center  contact  separated  from 
a second  contact,  a concentric  ring,  by 
insulating  material.  Other  special  forms 
of  plugs  are  made  up  for  some  special 
device  but  are  applicable  only  to  that 
device. 


Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit.  Mich. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y.  “Useplug.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint.”  “Edison.” 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St..  Hamilton.  Ont.,  Can. 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse.  N.  Y.  “Condulet.” 

EDISON  ELECTRIC  APPLIANCE  CO  . 
INC.,  5660  W.  Taylor  St..  Chicago,  111. 
“Hotpoint,”  “Edison.”  (See  display 
adv.  pages  1292-1293.) 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GARFIELD  MFG.  CO.,  Garfield,  N.  J. 

Gray-Heath  Co.,  544  N.  Parkside  Ave., 
Chicago,  111.  “Sturdy.” 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Ideal  Electric  Mfg.  Co.,  Inc.,  718-720 
Cherry  St.,  Philadelphia,  Pa.  “Attach- 
all.” 

Interstate  Electric  Co.,  356  Baronne  St.. 
New  Orleans,  La. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Magnus  Electric  Co.,  Inc.,  109  Broad  St., 
New  York,  N.  Y.  “Plugall.” 

National  Electric  Heating  Co.,  Ltd., 
The,  544  Queen  St.,  Toronto,  Ont., 
Can.  “National.” 

Propp  Co..  M.,  108  Bowery,  New  York, 
N.  Y.  “One-4-All.” 

Redtop  Electric  Co.,  Inc.,  8 W.  19th  St., 
New  York,  N.  Y.  “Fitzall.” 

Smith  & Co.,  T.  C..  1531  Cherry  St., 
Philadelphia,  Pa.  “Real.” 

T.  & W.  Electrical  Mfg.  Co.,  Inc.,  Regis- 
ter Bldg.,  Santa  Ana,  Cal.  “T.  & W.” 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y.  “Fitrite,”  “Switch- 
all.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  . Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


PLUGS,  MARINE.— Receptacles  for  at- 
tachment plugs  and  plugs  designed  with 
special  tight-fitting  gasketed  joints  to  ex- 
clude moisture  for  use  on  shipboard,  docks 
or  other  moist  locations.  The  plug  is 
usually  encased  in  some  form  of  cap  which 
fits  tightly  over  a fitting  on  the  receptacle 
so  as  to  form  a water-tight  joint  and  en- 
tirely seal  all  live  parts  from  the  action 
of  water  or  spray.  The  receptacles  are 
usually  provided  with  a cap  to  cover  the 
receptacle  when  the  plug  is  not  in  use. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. See  Receptacles,  conduit  box. 
— Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,  Ohio.  “Conneaut.” 

Cooley  Electric  Co..  George  R.,  912 

Western  Ave.,  Seattle.  Wash. 

GARFIELD  MFG.  CO.,  Garfield.  N.  J. 

Marine  Electric  Co..  195  Fremont  St., 
San  Francisco,  Cal.  "Meco.” 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Russell  & Stoll  Co..  17-27  Vandewater 
St.,  New  York.  N.  Y. 

SAMSON  ELECTRIC  CO.,  Canton.  Mass. 

Seidler-Mlner  Co..  36  E.  Earned  St.,  De- 
troit, Mich.  “S-M.” 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Idttsburgh,  Pa.  “Camp- 
bell" 

PLUGS,  MOTOR  AND  HEAVY  DUTY. 

— Attachment  plugs  designed  to  complete 
connections  to  electric  motors,  heating  de- 
vices, etc.,  of  a portable  nature  and  having 
the  line  contacts  recessed  to  prevent  acci- 
dental short  circuit  when  the  parts  of  the 
plugs  are  separated.  They  are  heavily 
constructed  usually  for  three-wire  power 
circuits.  As  these  plugs  are  commonly 
used  outdoors  In  switchyards,  along  elec- 
tric railways,  on  docks,  piers,  etc.,  many 
types  are  weather  or  waterproof  to  protect 
the  live  parts  from  rain  and  moisture. 
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Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

CUTLER-HAMMER  MFG.  CO..  THE. 

Milwaukee,  Wis.  C-H 
Motor  Attachment  Plugs 
are  rated  for  10  amperes  at 
L’50  volts.  The  riveted 
blade  construction  is  an 
outstanding  characteristic. 
tg  Riveting  holds  the  blades 
in  permanent  alinement. 
and  there- are  no  screws  to 
I work  loose.  C-H  7758  is 
equipped  with  a polarity 


C-H  7756 


base.  See  display  adv. 
pages  1225--1230.— Adv. 
DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St..  Chicago.  111. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 


GLEASON  & CO.,  J.  L.,  241  Franklin 
St.,  Boston,  Mass.  A _ 

Hubbell.  Inc..  Harvey,  Bridgeport,  Conn. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  III. 

SQUARE  D CO.,  1400  Rivard  St..  De- 
troit. Mich.  “Square  D.”  (See  display 
adv.  pages  1279-81.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phil- 
adelphia, Pa.  “V.  V.” 


PLUGS,  SIGNAL  OR  PILOT  LAMP.— 
One  form  of  this  type  of  device  consists 
of  a separable  attachment  plug  with  a side 
outlet  for  the  connecting  cord  and  a socket 
for  a candelabra  type  pilot  lamp  with  pro- 
tecting guard.  The  lamp  is  illuminated 
when  plug  is  inserted  in  a receptacle,  giv- 
ing a visual  indication  that  the  circuit  is 
completed.  Another  type  similar  to  the 
one  described  above  but  without  the  side 
outlet  has  a small-candlepower  candelabra 
base  lamp  which  forms  a part  of  a plug 
cap,  which  when  plugged  in  is  connected 
in  multiple  with  the  current-consuming 
device.  The  lamp  burns  when  current  is 
being  consumed  and  thereby  acts  as  a 
warning.  Such  plugs  are  used  mostly 
with  heating  appliances,  such  as  flatirons, 
that  are  liable  to  be  left  with  current 
“on”  unless  a visual  caution  signal  is  pro- 
vided. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Hubbell,  Inc.,  Harvey,  Bridgeport.  Conn. 

PLUGS,  SPARK.— These  plugs  are 
threaded  to  fit  into  the  cylinder  head  of 
internal  combustion  engines.  A porcelain 
or  mica  insulated  high-tension  spark  gap 
is  mounted  at  one  end  and  a wire  termi- 
nal at  the  other,  a spark  across  the  gap 
serving  to  fire  the  explosive  charge  at 
definite  intervals.  The  usual  spacing  of 
the  gap  is  0.03  in.  One  contact  is  con- 
nected to  the  ignition  system,  the  other 
grounded  to  the  engine  frame.  The  con- 
tacts are  made  of  metals  which  resist  the 
destructive  action  of  the  arc  and  at  the 
same  time  do  not  tend  to  collect  carbon 
or  other  residue  of  the  gas  combustion. 


Manufacturers: 

Air-Friction  Carburetor  Co..  The,  1st  & 
Madison  Sts.,  Dayton,  Ohio.  “Air- 
Friction.” 

American  Bosch  Magneto  Corp., 
Springfield,  Mass.  “Bosch.” 

Belvidere  Screw  & Machine  Co.,  Belvi- 
dere,  111. 

Bethlehem  Spark  Plug  Co.,  Inc.,  Bethle- 
hem. Pa.  “Bethlehem.” 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.  “American  Ace.” 

Buettner  Co.,  The  Charles  H..  1924-1926 
W.  8th  St.,  Cincinnati,  Ohio.  “B- 
Brand.”  . 

Champion  Spark  Plug  Co..  Toledo.  Ohio. 
“Champion,”  “Center  Fire.” 

Charland,  E.  W.,  Tilton.  N.  H.  (core 
only). 

Derf  Mfg.  Co.,  Inc.,  9 Walker  St..  New 
York.  N.  Y.  “360-Point.’'  (Exclusive 
distributor,  Derf  Sales  Co..  1311  S. 
Figueroa  St.,  Los  Angeles.  Cal.) 

Eclipse  Mfg.  Co..  424  N.  Meridian  St., 
Indianapolis,  Ind.  “Hercules.” 
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Excelsior  leather  Washer  Mfg.  Co., 
Inc.,  921  W.  State  St.,  Rockford,  111. 
“X-L.” 

Express  Spark  Plug  Co.  of  America, 
Westory  Bldg.,  Washington,  D.  C. 
“Express.” 

Fan  Flame  Spark  Plug  Co.,  Inc.,  30-32 
Nepperhan  St.,  Yonkers,  N.  Y. 

Fillion,  Inc.,  S.  O.,  68  Murray  St.,  New 
York,  N.  Y. 

Firol  Spark  Plug  Co.,  1526  Manhattan 
Bldg.,  Chicago,  III.  “F-I-R-O-L.” 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestrv  Sts.,  New  York,  N.  Y. 

Fyrac  Mfg.  Co.,  214-16  E.  State  St.. 
Rockford,  111.  “Fyrac.” 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford.  Conn.  “Bull-Dog,” 
“H.  M.  S.,”  “Master.” 

Kokomo  Electric  Co.,  Kokomo,  Ind. 
“Kingston.” 

Leich  Electric  Co.,  Genoa,  111.  “Radd.” 

Lockwood- Ash  Motor  Co.,  Jackson, 
Mich.  “Sterling.” 

Long  Distance  Spark  Plug  Co.,  Birm- 
ingham, Ala.  “Long  Distance.” 

Milwaukee  Auto  Specialty  Mfg.  Co.,  Inc., 
711  Chestnut  St.,  Milwaukee,  Wis. 

Morgan  Mfg.  Co.,  Inc.,  Keene,  N.  H. 
“Morgan.” 

Mosler  & Co.,  A.  R.,  Mt.  Vernon,  N.  Y. 
“Mica  Vesuvius,”  “Vesuvius,”  “Spit 
Fire,”  “Superior.” 

Motor  Spark  Plug  Co.,  93-107  Lafayette 
St.,  Newark,  N.  J.  “Motor  King.” 

New  York  Mica  & Mfg.  Co.,  Auburn,  N. 
Y.  “Auburn,”  “Wright.” 

Northwind  Spark  Plug  Corp.,  42  W.  39th 
St.,  New  York,  N.  Y. 

Oakes  & Dow  Co.,  The.  311  Atlantic 
Ave.,  Boston,  Mass.  “Sootless.” 

Porter  Co.,  20  W.  Jackson  Blvd.,  Chi- 
cago, 111. 

Premier  Electric  Co.,  .3800-3810  Ravens- 
wood  Ave.,  Chicago,  111.  “Clean-EZ- 
Prime.” 

Pro-Mo-Tor  Fabricating  Corp.,  182  Lo- 
cust Ave.,  New  York,  N.  Y.  “Herz.” 

Rajah  Auto-Supply  Co.,  Bloomfield,  N. 
J.  “Rajah.” 

Reflex  Ignition  Co.,  The,  3068-3086  W. 
106th  St.,  Cleveland,  Ohio.  “Giant  Re- 
flex,” "Diamond  Reflex,”  “Arrow  Re- 
flex,” “Conical  Reflex,”  “Primer  Re- 
flex,” “Baby  Reflex,”  "Kid  Reflex.” 

Scientific  Spark  Plug  Co.,  R.  R.  8,  Janes- 
ville, Wis. 

Sharp  Spark  Plug  Co.,  Wellington,  Ohio. 
“Kopper  King,”  "Kopper  King  Junior,” 
“Goliath.” 

Silvex  Co.,  Bethlehem.  Pa. 

Simmons.  George  T.,  R.  R.  8,  Janesville, 
Wis.  “Scientific. ” 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark,  N.  J.  “Green  Jacket.” 

Stark-Inland  Machine  Works,  Inc.,  1629 
Locust  St.,  St.  Louis,  Mo. 

Superior  Motor  Power  Co.,  75  Spring 
St.,  New  York,  N.  Y.  “Su-Dig,” 
“Twin-Tact.” 

Utilitv  Co..  636  W.  44th  St„  New  York, 
N.  Y.  “Utility.”  Uko.” 

Vital  Mfg.  Co.,  Cleveland,  Ohio.  “Vital,” 
“Leader.” 

V-Ray  Co.,  Marshalltown,  Ohio.  “V- 
Ray.” 

Washington  Auto  Supply  Co.,  Washing- 
ton, 111.  “Washington.”  “Wasco.” 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn.  (Metal  parts  only.) 

Whitaker  Mfg.  Co.,  400  S.  Green  St., 
Chicago,  111.  “Triple  Diamond,” 
“Whitaker.” 

PLUGS,  STAGE. — Attachment  plugs  of 
the  heavv-duty  type  intended  specially  for 
theatrical  use  in  making  temporary  con- 
nections in  desired  locations  for  banks  of 
lamps,  picture  machine  equipment,  stere- 
opticons.  spot-lights,  etc.  The  plugs  usu- 
ally of  hard  fiber  with  a cable  grip  and 
copper  blades  are  constructed  to  fit  into 
the  standard  stage  pockets  or  floor  recep- 
tacles. 

Manufacturers: 

Chase- Shawmut  Co.,  The,  Newburyport, 
Mass.  “Cushing.” 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago,  111.  “Handy.” 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St..  Chicago,  111. 

GARFIELD  MFG.  CO..  Gar  field,  N.  J. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  III. 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St., 
Kansas  City,  Mo. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York,  N.  Y. 

Pennefntlier,  James  S.,  358  W.  43rd  st., 
New  York,  N.  Y. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 


Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.” 

PLUGS,  TELEPHONE  CORD. — Tele- 
phone plugs  are  special  forms  of  line 
terminals  attached  to  a flexible  conductor 
(switchboard  cord)  to  make  easy  and  quick 
connections  to  the  Jack.  They  have  a 
metal  tip,  a small  ring,  and  a long  sleeve 
or  tube,  all  insulated  from  each  other. 
Each  carries  a separate  circuit.  These 
parts  give  their  names  to  the  parts  of  the 
Jack  which  they  engage  and  also  to  the 
circuits  which  are  called  the  tip,  ring  and 
sleeve  circuits,  respectively.  Plugs  are 
classed  according  to  their  place  in  the  cir- 
cuit as  answering  plug  or  calling  plug. 

The  answering  plug  is  one  of  the  two 
plugs  of  a switchboard  cord  pair  which 
the  operator  uses  to  answer  the  calling 
subscriber.  The  other  plug  of  that  pair  is 
used  to  connect  to  the  called  line  or  to  a 
trunk  to  another  office.  The  calling  plug 
is  that  plug  of  a pair  on  a manual  switch- 
board which  the  operator  uses  to  call  the 
desired  subscriber.  The  answering  plug 
and  the  calling  .plug  make  the  pair  used 
together.  Often  two  plugs  are  made  up 
into  one  handle  to  fit  into  a twin  Jack. 
These  are  known  as  twin  plugs. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs, 
Quincy,  Mass. 

Hall  Switch  & Signal  Co.,  Garwood, 
N.  J. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Leich  Electric  Co..  Genoa,  IU. 

Premier  Electric  Co..  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St..  New 
York,  N.  Y.  “DeVeuu.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  Yrork,  N.  Y. 

PLUGS,  WELDING.— Attachment  plugs 
of  the  heavy-duty  type  designed  for  use 
with  flexible  cables  in  making  separable 
connections  between  the  electrode  and 
material  being  worked,  and  the  trans- 
former, converter  or  other  source  of  sup- 
ply in  electric  welding  operations.  Among 
the  uses  of  these  plugs  is  welding  in  shops 
and  industrial  plants  when  they  may  be 
exposed  to  dust,  dirt  and  rain  or  excessive 
moisture  and  for  such  service  these  plugs 
are  made  weatherproof  or  water-tight. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M..  289- 
305  A St..  Boston,  Mass. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

PLUME  6l  ATWOOD  MFG.  CO.— Water- 
bury, Conn.  Manufacturer  of  fixture  parts 
and  trimmings,  brass  and  brass  products. 
Vice-president,  R.  L.  French;  secretary, 
J.  L.  Scott;  treasurer  and  general  man- 
ager, J.  H.  Hurlburt;  sales  manager, 
George  A.  Boomer.  Main  office,  470  Bank 
St.,  Waterbury,  Conn.  Factories,  Water- 
bury, Conn.;  Thomaston,  Conn.  Branch 
offices,  Rialto  Bldg.,  San  Francisco,  Cal.; 
30  E.  42nd  St..  New  York,  N.  Yr.;  Hay- 
worth Bldg.,  Chicago,  111. 

PLUM  WOOD. — Trade  name  for  shade 
holder  and  portable  lamps  manufactured 
by  the  Plume  & Atwood  Mfg.  Co.,  470 
Bank  St.,  Waterbury,  Conn. 

PNEUVAC  CO.— 164  Fremont  St., 
Worcester,  Mass.  Manufacturer  of  elec- 
tric vacuum  cleaners  and  snap  switches. 
Business  established  1908.  President,  M. 
S.  Wright;  secretary,  C.  L.  Wright;  treas- 
urer. H.  H.  Wright;  sales  manager,  H.  R. 
King. 

POCKET  INSTRUMENTS  AND  ME- 
TERS.— See  Ammeters,  battery  and  pocket; 
Voltmeters,  battery  or  pocket.  > 

POCKET  LAMPS. — See  Flashlights, 
hand  and  pocket  type. 

POCKETS,  PLIER. — See  Plier  pockets. 

POCKETS,  STAGE.  — The  receptacles 
used  on  the  floor  or  walls  of  theater 
stages  are  very  commonly  called  stage 
pockets.  They  are  a special  form  of  re- 
ceptacles and  are  described  and  manu- 
facturers given  under  Receptacles,  stage. 

POGGENDORFF  CELL. — A type  of 
primary  cell  using  the  combination  car- 
bon-sodium bichromate  plus  sulphuric 


acid-zinc;  also  known  as  the  bichromate 
cell,  which  see. 

POINTLITE. — Trade  name  for  attach- 
ment for  pull  chain  socket  manufactured 
by  the  O’Hara  Waltham  Dial  Co.,  Inc., 
Waltham,  Mass. 

POINTS,  CONTACT  AND  SPARKING, 
PLATINUM,  SILVER,  TUNGSTEN,  ETC. 
— Contact  and  sparking  points  are  used  to 
make  or  break  an  electric  circuit  or  to 
serve  as  spark-gap  electrodes  in  an  igni- 
tion, radio  or  testing  device.  To  be  suit- 
able for  contacts  a material  must  be  hard 
enough  to  withstand  the  mechanical  wear 
of  continual  hammering  and  when  closed 
must  offer  a contact  of  as  low  resistance 
as  possible.  It  must  also  have  a melting 
point  sufficiently  high  to  withstand  the 
neat  of  the  arc  formed  when  the  circuit  is 
opened  or  when  a spark  Jumps  the  gap. 

Platinum  is  the  best  metal  for  this  pur- 
pose from  the  electrical  standpoint;  it  is 
rather  soft  mechanically,  however,  and  is 
generally  hardened  by  making  an  alloy  of 
platinum  and  iridium.  Silver  has  a better 
conductivity  than  platinum  and  about  the 
same  mechanical  strength,  but  its  melting 
point  is  considerably  lower.  Tungsten, 
which  has  been  produced  in  the  form  of 
a ductile  metal  within  the  last  few  years, 
is  an  extremely  hard  metal  with  a higher 
tensile  strength  in  the  form  of  wire  than 
any  other  metal,  and  has  an  extremely 
high  melting  point,  5432°  F.  It  is  cheaper 
than  either  platinum  or  platinum-iridium, 
and  is  therefore  being  rapidly  adopted  for 
contact  purposes,  although  it  requires  a 
larger  contact  surface  as  its  conductivity 
is  lower.  It  has  been  adopted  for  contact 
purposes  on  practically  all  types  of  auto- 
mobile ignition  apparatus  except  the  mag- 
neto. 

These  contacts  are  usually  made  in  the 
form  of  rivets  which  are  mounted  on  steel, 
brass  or  other  metallic  contact  springs  or 
backings.  Flat  disks  which  may  be  welded 
directly  to  the  springs  or  to  a contact 
screw  are  also  widely  used.  The  contacts 
are  used  on  internal-combustion-engine 
ignition  devices,  radio  apparatus,  spark- 
gap  electrodes,  X-ray  apparatus,  key  con- 
tacts, push  buttons,  bells  and  buzzers  and 
many  other  similar  appliances. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

American  Platinum  Works,  225-231  New 
Jersey  Railroad  Ave.,  Newark,  N.  J. 

Baker  & Co.,  Inc.,  54  Austin  St.,  New- 
J 

Bishop  & Co.,  Platinum  Works,  J.,  Mal- 
vern, Pa. 

Commercial  Research  Co.,  The,  18  E. 
41st  St..  New  lrork,  N.  Y.  “Com- 
reco.” 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  Sf.,  Rockville  Cen- 
tre, N.  Y.  1 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

ELKON  WORKS  OF  GENERAL  ELEC- 
TRIC CO.,  515  Gregory  Ave.,  Wee- 
ha  wken,  N.  J.  Tungsten  contacts 
have  been  found  superior  to  platinum 
for  use  in  relays,  interrupters,  and 
other  make-and-break  ignition  devices. 
Made  by  attaching  a disc  of  tungsten 
to  an  iron  base.  Can  be  supplied  in 
a number  of  sizes. — Adv. 

Fansteel  Products  Co.,  Inc.,  North  Chi- 
cago, 111. 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa. 

Gilfillan  Bros.,  Inc.,  Los  Angeles,  Cal. 

Handy  & Harman,  59  Cedar  St.,  New 
Y'ork,  N.  Y.  (Silver.) 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

K-W  Igniton  Co.,  The.,  E.  3Qth  St.  & 
Chester  Ave.,  Cleveland,  Ohio.  “K-W.” 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Niehoff  & Co.,  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

Pick  Mfg.  Co.,  Richard,  224  N.  Wells 
St.,  Chicago.  111. 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Wilson  Co.,  The  H.  A.,  97  Chestnut  St., 
Newark,  N.  J.  “Wilco.” 

Wolverine  Motor  Works,  Bridgeport, 
Conn. 

POINTS,  LIGHTNING  ROD.— As  the 
principal  function  of  a lightning  rod  is  to 
discharge,  gradually  and  continuously,  the 
electrical  charge  which  accumulates  in 
time  of  storm,  all  rods ‘are  equipped  with 
sharp  points  or  tips.  These  permit  the 
charge  to  escape  more  readily  than  from 
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blunt  points.  The  point  is  usually  made 
as  a separate  piece,  approximately  a foot 
in  length,  which  is  firmly  attached  to  the 
top  of  the  rod  and  is  usually  coated  to 
prevent  corrosion.  In  shape  it  may  be 
single,  hollow  round  point,  (sometimes 
filled  with  a cast  iron  core),  a single  bay- 
onet point,  a number  of  points  arranged  in 
fan  snape  or  a group  scattered  over  the 
upper  surface  of  a glove.  The  most  com- 
mon metal  is  copper,  of  a high  degree  of 
purity,  nickel  plated.  Some  points  are 
gold  plated  and  it  is  even  claimed  that 
some  are  finished  with  platinum.  Solid 
aluminum  or  hollow,  nickel  plated  silver, 
is  also  sometimes  used  instead  of  the  hol- 
low copper. 

Manufacturers: 

Bajohr  Lightning  Conductor  Co.,  Carl, 
4055  Keokuk  St.,  St.  Louis,  Mo. 

Electra  Lightning  Rod  Co.,  30  N.  La- 
Salle St.,  Chicago.  111.  “Electra." 

Goshen  Lightning  Rod  Co.,  Goshen.  Ind. 

Kress  Co.,  George  R.f  1900-1902  Brighton 
Rd.,  Pittsburgh,  Pa. 

Moore  Bros.  Lightning  Rod  Co.,  Mary- 
ville, Mo. 

Nebraska  Lightning  Rod  Co.,  Inc., ' 205 
N.  17th  St.,  OnxpJna,  Neb.  "Nebco." 

Owen,  j.  D.  & E.  G.,  Janesville,  Wis. 

St.  Louis  Lightning  Rod  Co.,  2135  De- 
Kalb  St.,  St.  Louis,  Mo.  “Kretzer 
Brand," 

Security  Lightning  Rod  Co.,  The,  606- 
612  S.  Pine  St.,  Burlington,  Wis. 

Thompson  Lightning  Rod  Co.,  Inc.,  The 
George  E.,  Owatonna,  Minn.  "Silver 
Tip." 

Western  Cable  & Light  Co.,  Baldwin. 
Wis. 

POINTSWITCH.— Trade  name  for  lu- 
minous switch  attachment  manufactured 
by  the  O'Hara  Waltham  Dial  Co.,  Inc., 
Waltham,  Mass. 

POLACHECK  & BRO.  CO.,  CHARLES. 

— 217  3rd  St.,  Milwaukee,  Wis.  Manufac- 
turer of  lighting  fixtures,  fixture  fittings 
and  parts,  electric  signs,  etc.  Business 
established  1879.  President,  treasurer  and 
general  manager,  Arthur  Polacheck;  vice- 
president,  Sigmund  Polacheck;  secretary 
and  sales  manager,  Philip  Polacheck. 

POLAR  CUB. — Trade  name  for  electric 
fans,  motors,  vibrators,  drink  mixers  and 
other  labor-saving  devices  manufactured 
by  the  A.  C.  Gilbert  Co.,  Blatchley  Ave., 
New  Haven,  Conn. 

POLARALITE. — Trade  name  for  electric 
signs  manufactured  by  I.  P.  Frink.  Inc., 
239-43  10th  Ave.,  New  York,  N.  Y. 

POLARITY  CHANGERS.— See  Changers, 
polarity. 

POLARITY  INDICATORS.— See  Indica- 
tors, voltage  or  current. 

POLARITY  PLUGS.— See  Plugs,  attach- 
ment, special. 

POLARITY  RECEPTACLES.— See  Re- 
ceptacles, polarity. 

POLARIZATION.  — The  condition  of 
electrodes  when  they  are  partly  or  wholly 
covered  by  gas  bubbles  or  film,  which 
keeps  the  electrolyte  from  contact  with 
the  electrodes,  thus  introducing  a variable, 
sometimes  very  large,  extra  resistance, 
It  is  particularly  noticeable  in  primary 
cells,  where  it  nearly  stops  the  generation 
of  electromotive  force  and  nearly  or  quite 
stops  the  current  the  cell  can  furnish. 

POLE  ARC. — The  angle  subtended  by 
the  pole  face  of  salient-pole  machines. 
The  angle  from  one  pole  to  the  correspond- 
ing point  on  an  adjacent  pole  is  taken  as 
180  electrical  degrees  and  the  pole  arc 
may  be  expressed  in  degrees  or  in  per  cent 
of  180. 

POLE  ARMS. — See  Crossarms  and  side 
arms,  wood;  Crossarms,  iron  or  steel. 

POLE  BALCONIES  AND  PLATFORMS. 
— See  Platforms  and  balconies,  pole. 

POLE  BANDS. — See  Bands  or  collars, 
pole. 

POLE  BRACE. — A wooden  pole  or  post 
placed  from  the  ground  to  some  point  on  a 
pole  carrying  lines  to  brace  it  against  the 
pull  of  the  wires.  It  is  used  where  the 
conditions  will  not  permit  a guy  to  be  used 
on  the  opposite  side. 

POLE  BRACKETS. — See  Brackets,  pole 
tof>. 

POLE  CABLE  TERMINAL  HOUSE.— A 

wooden  box  placed  on  a telephone  cable 
pole  to  shelter  the  cable  terminals  and 
protectors.  It  is  generally  larger  than 
the  usual  cable  box.  See  Houses,  pole 
cable  terminal. 

POLE-CHANGER. — A form  of  relay. used 
in  polar  duplex  telegraphy,  replacing  the 
transmitter,  which  when  operated  con- 
nects one  pole  of  the  battery  to  the  line, 
and  when  open  connects  the  opposite  pole, 


thereby  sending  alternate  positive  and 
negative  impulses  to  the  receiving  station. 

POLE  CHANGERS.— See  Changers,  po- 
larity or  pole. 

POLE  CLAMPS.— See  Clamps,  pole. 

POLE  CLIMBERS.— See  Climbers,  line- 
men’s pole. 

POLE,  COMMUTATING.— See  Commu- 
tating pole. 

POLE  COUNTERS.— See  Counters,  pole 
and  tally. 

POLE  DINKEYS.— See  Dinkeys,  pole. 

POLE  ERECTORS,  See  Erectors,  pole 

POLE  HOUSES,— See  Houses,  pole 
cable  terminal. 

POLE  JACKS.— See  Jacks,  pole. 

POLE-LINE  HARDWARE,  MISCEL- 
LANEOUS.— Practically  all  common  pole- 
line hardware  will  be  found  separately 
listed  elsewhere.  However,  various  hard- 
ware, due  to  its  special  or  uncommon  use 
has  not  been  so  listed.  A partial  list  would 
include  cross-arm  grounding  plates,  double- 
arm channels  and  spacers,  guard  irons, 
steps  for  steel  towers,  various  special 
clamps  and  crossarm  fixtures,  and  hub 
guards  and  pole  protection  strips. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  LaSalle  St.,  Chicago.  111. 
(See  display  adv.  page  1258.)  V 

BRADY  ELECTRIC  & MFG.  CO.,  42 
Center  St.,  New  Britain,  Conn. 

Galvanized  Products  Co.,  First  St.,  Phil- 
lipsburg,  N.  J. 

HALLETT  IRON  WORKS,  Harvey,  111. 
“Hallett."  (See  display  adv.  page 
1254.) 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hebendahl  Co.,  J.  P.,  228-232  Broadway, 
Elizabethport,  N.  J. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  "Hi-Ten." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  & 
Florida  Sts.,  St.  Louis,  Mo. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  “Way," 
“Ette.” 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  ’ (See  dis- 
play adv.  pages  1396-1402.) 

POLE  LOCKS. — See  Locks,  pole. 

POLE  MEASURERS. — See  Measurers, 
pole. 

POLE,  NONSALIENT. — A nonprojecting 
pole,  such  as  is  used  in  induction  motors 
and  the  rotating  field  structure  of  turbo- 
alternators. Nonsalient  pole  construction 
gives  a uniform  air  gap  all  around  the 
armature,  except  at  the  slots.  The  field 
winding  for  nonsalient-pole  turboaltema- 
tors  is  often  distributed  in  several  slots, 
instead  of  being  concentrated  in  one  coil 
per  pole,  as  in  the  salient  pole  type. 

POLE  PINS. — See  Pins,  insulator,  pole 
top. 

POLE  PLATES.— See  Plates,  pole  butt 
or  hub,  strain,  etc. 

POLE  REINFORCING  SLEEVES.— See 

Reinforcing  sleeves,  pole. 

POLE  RINGS.— See  Rings,  pole. 

POLE,  SALIENT. — A projecting  pole, 
such  as  is  generally  used  in  direct-current 
machines  and  slow  and  moderate- speed 
alternating-current  machines. 

POLE  SEATS.— See  Seats,  linemen's 
pole. 

POLE*  SELF-SUPPORTING.— A pole 
used  in  overhead  line  construction  which 
sustains  the  stresses  put  upon  it  without 
any  guy  or  brace. 

POLE  SHIMS. — See  Shims,  pole  or  guy. 

POLE  SHOE. — An  extension  at  the  arm- 
ature end  of  the  pole  core  which  increases 
the  area  of  the  air  gap  and  thereby  low- 
ers the  reluctance  of  the  magnetic  circuit 
of  an  electric  machine.  Pole  shoes  are 
usually  laminated  to  reduced  eddy-current 
loss  which  is  caused  by  pulsation  of  the 
flux  from  the  armature  teeth. 

POLE  STEP. — This  is  a device  attached 
to  a pole  to  enable  a person  to  climb  it 
without  using  “climbers.”  The  steps  near 
the  ground  on  a wooden  pole  are  usually 
wooden,  those  higher  up  are  steel,  driven 
and  screwed  into  the  wood.  See  Steps, 
pole. 

POLE  STEPS. — See  Steps,  pole. 
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POLE  STRIPS. — See  Strips,  pole  protec- 
tion. 

POLE  SUPPORTERS. — See  Supporters, 
pole. 

POLE  TAGS. — See  Tags,  cable,  circuit, 
pole  and  wire. 

POLE,  TELEPHONE. — Most  telephone 
poles  are  wood,  although  concrete  and 
steel  have  been  tried.  Wood  poles  vary 
from  4 in.  in  diameter  at  the  top  to  8 in. 
and  more,  and  from  25  ft.  long  to  40  ft., 
50  ft.,  and  even  longer  in  special  cases. 
The  top  is  roofed  by  sawing  so  that  water 
will  drain  off.  They  weaken  most  at  the 
ground  line  by  rotting,  which  has  given 
rise  to  many  forms  of  treatment  to  pre- 
vent it. 

In  a small  exchange  there  is  often  one 
pole  just  outside  the  office  where  the  open 
wires  enter  cable  which  leads  into  the  of- 
fice. This  is  known  as  the  "office  pole.” 
The  office  pole  disappears  in  the  plant  all 
of  whose  cables  run  out  underground  for 
a distance. 

POLECAT  BRAND.— Trade  name  for 
cedar  poles  produced  by  the  Lindsley 
Bros.  Co.,  Peyton  Bldg.,  Spokane,  Wash. 

POLES,  CEDAR,  TREATED.— The  con- 
stantly decreasing  supply  of  pole  timber 
has  led  to  the  extensive  use  of  preservative 
treatment  of  poles.  The  relative  cost  of 
the  pole  treated  and  untreated,  due  to  its 
increased  life  when  treated,  will  frequently 
more  than  pay  for  the  cost  of  the  treat- 
ment. The  poles  are  sometimes  treated 
over  their  entire  length  but  more  com- 
monly over  the  butt.  The  preservative 
paint  is  also  applied  to  the  top  of  the  pole 
to  prevent  water  soaking  into  the  grain, 
and  also  when  the  pole  is  gained  for  cross- 
arms.  The  U.  S.  Forest  Service  estimates 
that  the  life  of  a butt  treated  western 
cedar  pole  at  20  years  and  a northern 
white  cedar  pole  at  22  years. 
Manufacturers: 

Bell  Lumber  Co.,  Security  Bldg.,  Min- 
neapolis, Minn.  (Northern  white  and 
Western  red.) 

Brown  Land  & Lumber  Co.,  Merchants 
State  Bank  Bldg.,  Rhinelander,  Wis. 
(Northern  white  and  Western  red.) 

Carney  & Co.,  B.  J.,  Grinnell,  Iowa. 

Cascade  Timber  Co.,  Tacoma,  Wash. 

CHAPIN  CO.,  E.  T.,  Spokane,  Wash. 
(Western  red.) 

Cook  Tie  & Pole  Co.,  919  Commercial 
Trust  Bldg.,  Philadelphia,  Pa. 

Eggers  Pole  & Supply  Co.,  610  Paulsen 
Bldg.,  Spokane,  Wash.  (Western  red.) 

Humbird  Lumber  Co.,  Sandpoint,  Idaho. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chi- 
cago, 111. 

Lindsley  Bros.  Co.,  Peyton  Bldg.,  Spo- 
kane, Wash.  “Polecat  Brand." 

Lord  & Co.,  Lee  H.,  Box  693,  Peoria,  111. 

MacGillis  & Gibbs  Co.,  The,  1201-09  Wells 
Bldg.,  Milwaukee,  Wis. 

Morrison  Lumber  Co.,  J.  W.,  Minneap- 
olis, Minn. 

NATIONAL  POLE  CO.,  Escanaba,  Mich. 
(See  display  adv.  page  1254.) 

Naugle  Pole  & Tie  Co.,  5 S.  Wabash 
Ave.,  Chicago,  111. 

Norfolk  Creosoting  Co.,  Norfolk,  Va. 

Northern  Cedar  & Timber  Co.,  Me- 
nominee, Mich. 

Northern  Pole  & Lumber  Co.,  Palladio 
Bldg.,  Duluth,  Minn. 

Pacific  Coast  Pole  Co.,  Spokane,  Wash. 

Page  & Hill  Co.,  814  Plymouth  Bldg., 
Minneapolis,  Minn. 

PARTRIDGE  LUMBER  CO.,  T.  M., 
Lumber  Exchange,  Minneapolis,  Minn. 
(See  display  adv.  page  1254.) 

Pendleton  & Gilkey,  Minneapolis,  Minn. 

Stiles  & Co.,  H.  A.,  93-97  Oliver  St., 
Boston,  Mass.  "Hasco." 

VALENTINE-CLARK  CO..  THE,  Spo- 
kane, Wash,  and  Minneapolis,  Minn., 
producers  of  and  dealers  in  Western 
and  Northern  cedar  poles  and  piling. 
Established  in  1892.  Our  long  experi- 
ence in  the  pole  business,  together 
with  our  exceptional  facilities  en- 
ables us  to  promptly  and  satisfactorily 
meet  the  requirements  of  any  and  all 
pole  users.  >Ve  have  supplied  the  poles 
used  in  many  of  the  largest  and  most 
important  transmission  lines  in  the 
country  because  our  poles  possess  all 
the  vital  requirements — strength,  dura- 
bility, slightliness,  light  weight,  low 
cost,  safety  anti  adaptability,  and  are 
“Giants  of  Transmission."  We  can 
furnish  treated  or  untreated  poles. 
We  are  pioneers  in  butt-treating  and 
own  and  operate  between  Minneapolis 
and  St.  Paul,  one  of  the  largest  and 
most  modern  treating  plants.  Our 
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original  plant  was  installed  in  1907, 
and  was  the  first  commercial  plant  in 
America.  Our  present  plant  was  com* 

f>leted  in  November,  1919,  and  is  the 
ast  word  in  treating  plants.  It  has  a 
capacity  of  2500  poles  per  day.  Our 
treating  facilities  in  Minnesota  and 
Idaho  enable  us  to  meet  all  standard 
specifications.  Write  us  for  further 
information.  See  display  adv.  page 
1255.— Adv. 

Walsh  Tie  Co..  914  Security  B!dg.,  Min- 
neapolis, Minn. 

Western  Electric  Co.,  New  York. 
Western  Lumber  & Pole  Co.,  Peyton 
Bldg.,  Spokane.  Wash.  (Western  red.) 
Weyerhaeuser  Sales  Co.,  Sandpolnt, 
Idaho. 

POLES,  CEDAR,  UNTREATED.— The 
question  of  use  of  untreated  poles  is  largely 
a matter  of  the  relative  cost  of  the  pole 
considering  the  life  of  the  pole  when  it  is 
treated  or  untreated.  This  varies  with  the 
locality  and  conditions  affecting  the  life 
of  the  pole.  In  some  localities  the  un- 
treated pole  may  be  used  at  a lower  cost 
and  it  is  therefore  employed. 
Manufacturers: 

Baudette  Cedar  Co.,  Box  615,  Baudette, 
Minn. 

Bay  De  Noquet  Co..  817  Railway  Ex- 
change, Chicago,  III. 

Bell  Lumber  Co.,  Minneapolis,  Minn. 
Brooks,  Hall  L.,  Tomahawk,  Wis. 

Brown  Land  & Lumber  Co.,  Merchants 
State  Bank  Bldg.,  Rhinelander,  Wis. 
(Western  red.) 

Burk  & Co.,  Spokane,  Wash.  (Red 
cedar.)  “Trade  Winners." 

Canadian  Cedar  & Lumber  Co.,  Ltd.,  301 
Electric  Ry.  Chambers,  Winnipeg, 
Man.,  Can. 

Carney  & Co..  B.  J.,  Grinnell,  Iowa. 
Cascade  Timber  Co.,  Tacoma.  Wash. 
Cedar  River  Lumber  Co.,  914  Plymouth 
Bldg.,  Minneapolis,  Minn.  (White 
cedar.) 

Central  Wisconsin  Supply  Co.,  Beaver 
Dam,  Wis.  (“Monogram"  western 
red.) 

Chaney  Co.,  W.  G.,  Peyton  Bldg.,  Spo- 
kane, Wash.  “Diamond  Brand." 
CHAPIN  CO..  E.  T.,  Spokane,  Wash. 
(Western  red.) 

Clark  Pole  & Tie  Co.,  Bemldji,  Minn. 
Cloquet  Tie  & Post  Co.,  Cloquet,  Minn. 
Cook,  Fulton,  St.  Maries.  Idaho. 

Cook  Tie  & Pole  Co.,  919  Commercial 
Trust  Bldg.,  Phialdelphia,  Pa. 

Coolidge  & Schussler,  826  Metropolitan 
Life  Bldg.,  Minneapolis.  Minn. 

Eggers  Pole  & Supply  Co.,  610  Paulsen 
Bldg.,  Spokane,  Wash.  (Western 
red.) 

Gilbert,  Willis  H.,  710  Conway  Bldg., 
Chicago,  111.  “Dixie  Brand.” 

Goodman  Lumber  Co.,  Goodman,  Wis. 
Humbird  Lumber  Co.,  Sandpoint.  Idaho. 
Jentz  Cedar  & Lumber  Co.,  Appleton. 
Wis. 

Johnson  Lumber  Co.,  A.  C.,  Bemidji, 
Minn. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St..  Chicago.  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago. 
Krueger  Lumber  Co.,  A.  L..  511  Lumber 
Exchange,  Minneapolis,  Minn. 

Lord  & Co.,  Lee  H.,  Box  693,  Peoria.  111. 
MacGillis  & Gibbs  Co..  The.  1201*  09  Wells 
Bldg..  Milwaukee,  Wis. 

McCulloch  & Moss  Lumber  Co.,  Lum- 
ber Exchange  Bldg.,  Minneapolis,  Minn. 
(White  cedar.) 

McFarland,  L.  D.,  Sandpoint,  Idaho. 

“Service  Brand."  (Western  red.) 
Meredith  Cedar  Co.,  J.  1’.,  Memphis, 
Tenn. 

Miller  Lumber  Co.,  J.  W.,  512  Lumber 
Exchange,  Minneapolis,  Minn. 

Morrison  Lumber  Co.,  J.  W.,  Minneap- 
olis, Minn. 

National  Lumber  Co.,  Plymouth  Bldg., 
Minneapolis,  Minn.  (White  cedar.) 
NATIONAL  1X)LE  CO..  Escanaba.  Mich. 

(See  display  adv.  page  1254.) 

Naugle  Pole  & Tie  Co.,  5 S.  Wabash 
Ave.,  Chicago,  111. 

Nebraska  Bridge  Supply  & Lumber  Co., 
Peters  Trust  Bldg..  Omaha,  Neb. 
Northern  Cedar  & Timber  Co.,  Menom- 
inee, Mich. 

Northern  Pole  & Lumber  Co.,  Palladio 
Bldg.,  Duluth,  Minn. 

Pacific  Coast  Lumber  Co..  Lumber  Ex- 
change Bldg.,  Seattle,  Wash. 

Pacific  Coast  Pole  Co.,  Spokane,  Wash. 
Paducah  Pole  & Timber  Co.,  City  Na- 
tional Bank  Bldg.,  Paducah.  Ky. 

Page  & Hill  Co.,  814  Plymouth  Bldg., 
MlnnearoUs,  Minn. 

Park  Falls  Lumber  Co.,  Park  Falls, 
Wis.  (Exclusive  distributor,  Edward 
Hines  Lumber  Co.,  2431  S.  Lincoln  St., 
Chicago,  111.) 


PARTRIDGE  LUMBER  CO..  T.  M..  729- 
732  Lumber  Exchange,  Minneapolis, 
Minn.  (Northern  white  and  western 
red.)  (See  display  adv.  page  1254.) 

Pendleton  & Gilkey,  Minneapolis,  Minn. 

Republic  Cedar  Co.,  Marinette,  Wis. 

Standard  Cedar  & Lumber  Co.,  511  Lum- 
ber Exchange,  Minneapolis,  Minn. 

St  ies  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  “Hasco." 

Three  States  Cedar  Co.,  Plymouth  Bldg., 
Minneapolis.  Minn. 

Torrey  Cedar  Co.,  Clintonville,  Wis. 

VALENTINE-CLARK  CO.,  THE,  Spo- 
kane. Wash,  and  Minneapolis,  Minn. 
See  Poles,  cedar,  treated,  and  display 
adv.  page  1255. 

Virginia  & Rainy  Lake  Co.,  The,  Vir- 
ginia, Minn. 

Walsh  Tie  Co..  914  Security  Bldg.,  Min- 
neapolis. Minn. 

Warner  Lumber  Co.,  Grand  Rapids, 
Mich. 

Western  Electric  Co.,  New  York. 

Western  Lumber  & Pole  Co.,  Peyton 
Bldg.,  Spokane,  Wash,  (western  red) 

Weyerhaeuser  Sales  Co.,  Sandpoint, 
Idaho. 

Wheeler- Arnold  Co.,  Wittenberg,  Wis. 

POLES,  CHESTNUT,  PINE,  ETC., 
TREATED.— The  National  Electric  Light 
Association  gives  the  average  life  of  a 
pine  pole  untreated  as  6.5  years.  The  U. 
S.  Forest  Service  estimates  the  average 
life  of  butt-treated  pine  poles  in  dry  cli- 
mates as  20  years.  This  marked  increase 
in  life  of  the  pole  has  led  to  their  use  with 
butt  treatment.  Other  timbers  are  also 
commonly  given  the  same  treatment.  They 
are  sometimes  treated  over  all  instead  of 
the  butt  only.  The  treatments  used  are 
commonly  referred  to  as  butt,  brush  and 
pressure  treatment.  The  butt  treatment 
consists  of  immersing  the  pole  butts  in  a 
tank  of  heated  oil.  The  oil  Is  kept  hot 
until  the  moisture  is  driven  from  the  butt. 
The  oil  is  then  allowed  to  cool  for  about 
two  or  three  hours  and  the  poles  are  then 
withdrawn.  The  brush  treatment  gener- 
ally consists  of  painting  the  butt  of  the 
pole  with  a preservative  paint.  In  the 
pressure  treatment  the  poles  are  placed  in 
a large  cylinder  and  then  prepared  to  re- 
ceive the  liquid.  The  cylinder  filled  with 
the  preservative  and  applied  and  main- 
tained until  the  proper  quantity  of  oil  is 
injected  into  the  poles. 

Manufacturers: 

American  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky.  (pine) 

Atlantic  Creosoting  & Wood  Preserving 
Works,  Nqrfolk,  Va. 

Colonial  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky. 

Cook  Tie  & Pole  Co.,  Commercial  Trust 
Bldg.,  Philadelphia,  Pa. 

Georgia  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky.  (pine) 

Gulf  Cross  Arm  Co.,  Dothan,  Ala. 
(pine) 

Gulfport  Creosoting  Co.,  Gulfport.  Miss. 

Indiana  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

International  Creosoting  & Construction 
Co.,  Galveston,  Tex. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  111. 

Long-Bell  Lumber  Co.,  R.  A.  Long 
Bldg.,  Kansas  City,  Mo. 

Norfolk  Creosoting  Co.,  Norfolk,  Va. 

Southern  Creosoting  Co.,  Slidell,  La. 

Southern  Exchange  Co.,  New  York. 

SOUTHERN  WOOD  PRESERVING  CO.. 
Atlanta,  Ga.  (pine) 

Stiles  & Co.,  H.  A.,  97  Oliver  St..  Boston, 
Mass,  (pine)  "Hasco." 

Western  Electric  Co.,  New  York. 

POLES,  CHESTNUT  AND  PINE,  ETC., 
UNTREATED. — Chestnut  poles  are  used 
where  service  conditions  call  for  unusual 
strength  and  durability.  They  will  with- 
stand severe  storms  and,  due  to  their  large 
butts,  even  when  attacked  by  butt  rot 
have  a high  degree  of  permanency.  Other 
pole  timbers  are  sometimes  employed 
without  treatment. 

Manufacturers: 

American  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky.  (pine) 

Chattanooga  Pole  Co.,  Chattanooga. 
Tenn. 

Colonial  Creosoting  Co.,  401  W.  Main  St.. 
Ixmisville,  Ky.  (pine) 

Cook  Tie  & Pole  Co.,  919  Commercial 
Trust  Bldg.,  Philadelphia,  Pa. 

Davison  & McBryde,  1217  Independent 
Life  Bldg.,  Nashville,  Tenn. 

Georgia  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky.  (pine) 

Gulf  (Voss  Arm  Co.,  Dothan,  Ala. 

Gulfport  Creosoting  Co..  Gulfport,  Miss. 
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Indiana  Creosoting  Co..  401  W.  Main  St., 
Louisville,  Ky.  (pine) 

International  Creosoting  & Construction 
Co.,  Galveston,  Tex. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Long-Bell  Lumber  Co.,  Kansas  City.  Mo. 

Lord  & Co.,  Lee  H.,  Box  693,  Peoria,  III. 

Meredith  Cedar  Co.,  J.  P.,  Memphis. 
Tenn.  (chestnut) 

Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa. 

Nebraska  Bridge  Supply  & Lumber  Co.. 
Peters  Trust  Bldg..  Omaha,  Neb. 

Rice.  John  H..  509  Ford  Bldg.,  Wilming- 
ton, Del. 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  “Hasco."  (pine) 

Western  Electric  Co.,  New  York. 

Williams  Cypress  Co.,  Ltd.,  F.  B.,  Pat- 
terson, La. 

POLES,  CONCRETE.— Various  types  of 
concrete,  steel  reinforced,  poles  have  been 
tried  from  time  to  time.  Such  poles  are 
of  greatest  value  where  the  life  of  wood 
poles  is  unduly  shortened  by  local  condi- 
tions. They  have  been  used  where  im- 
proved appearance  was  of  value  also. 
Types  of  concrete  poles  have  not  been 
standardized  to  any  considerable  extent. 
Such  poles  are  not  desirable  for  use  with 
2200-volt  distribution  lines,  as  it  is  difficult 
to  do  work  on  live  circuits  with  safety. 
It  is  claimed  that  these  poles  may  be 
made  in  lengths  as  high  as  75  ft. 

Manufacturers: 

Massey  Concrete  Products  Corp.,  122  S. 
Michigan  Ave.,  Chicago,  111.  “Hollow- 
spun." 

Universal  Concrete  Products  Co.,  122  S. 
Michigan  Ave.,  Chicago,  111. 

POLES,  IRON  AND  STEEL,  TUBU- 
LAR.— Poles  used  for  supporting  trolley, 
transmission,  and  other  overhead  wires. 
The  tubular  type  consists  of  wrought  iron 
or  steel  pipe.  A common  form  uses  a 
larger  size  pipe  for  the  butt  with  one  or 
more  smaller  sections  above.  The  sections 
telescope  each  other  and  the  joints  are 
swaged.  • 

Manufacturers: 

Aermotor  Co.,  2500  W.  Roosevelt  Rd., 
Chicago,  III.  “Aermotor." 

Electric  Railway  Equipment  Co..  2900 
Cormany  Ave.,  Cincinnati,  Ohio. 

OHIO  BRASS  CO..  THE,  Mansfleld. 
Ohio.  "O-B." 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg. 
Co.,  East  53rd  St.,  Cleveland,  Ohio. 

* Smyser- Royer  Co.,  York,  Pa. 

U.  S.  Metal  & Mfg.  Co.,  165  Broadway, 
New  York,  N.  Y. 

POLES,  PIKE. — In  setting  wood  poles, 
the  pole  is  held  by  means  of  pike  poles 
while  being  raised  into  position.  These 
are  about  12  ft.  long  and  are  provided  with 
an  iron  spike  or  point  to  prevent  slipping. 
The  pike  poles  are  used  to  lift  and  brace 
the  pole  until  the  earth  is  back-filled  suf- 
ficiently to  hold  it. 

Manufacturers: 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

HERBST,  PAUL  W..  Chicago,  III.  We 
specialize  in  pike  poles.  We  have  the 
plain  pike  pole,  or  guarded,  or  raising 
fork,  for  use  with  iron  or  wood  poles. 
See  display  adv.  page  1258. — Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Meckel.  Fred  L.,  9-13  E.  13th  St..  Chi- 
cago, 111. 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me. 

OSHKOSH  MFG.  CO..  Oshkosh,  Wis. 
"Oshkosh."  (See  display  adv.  page 
1253.) 

POLES,  STEEL,  EXPANDED  OR  LAT- 
TICED.— For  lines  crossing  rivers  or  rail- 
roads at  elevations  above  normal  the  most 
feasible  pole  is  one  of  steel  lattice  con- 
struction set  in  concrete.  Such  poles  re- 
quire less  ground  space  than  a tower  and 
are  used  where  a tower  cannot  be  in- 
stalled. The  size  and  design  depend  on 
the  local  conditions.  A special  form  of 
this  type  of  poles  is  made  by  cutting  and 
expanding  the  web  of  an  I-beam  by  special 
machinery,  making  what  is  termed  an  ex- 
panded steel  truss  pole.  One  end  is  made 
wider,  and  is  used  as  the  base  of  the 
pole.  In  the  smaller  sizes  these  poles 
have  been  used  for  trolley  span  wires  to 
some  extent.  They  have  also  been  used 
Tor  transmission  lines  instead  of  wood 
poles.  A lattice  type  pole  built  up  of 
structural  steel  shapes  with  the  lattice 
work  riveted,  bolted  or  welded  in  place, 
is  sometimes  used  at  po*nts  in  railway 
systems  where  heavy  strains  occur,  as  at 
curves  nvolving  large  spans. 
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Manufacturers: 

Archbold-Brady  Co.,  Syracuse,  N.  Y. 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.  page  1258.) 

Coombs  & Co.,  R.  D.,  30  Church  St., 
New  York,  N.  Y. 

Hull  & Co.,  S.  W.,  3729  Prospect  Ave., 
Cleveland,  Ohio. 

POLES.  TROLLEY-WHEEL  CARRY- 
ING.— A long  tapered  steel  tube  of  circular 
cross  section  made  of  thin  metal  and  of 
variable  lengths  suitable  for  the  required 
operating  conditions,  and  which  forms  the 
conecting  link  between  the  trolley  wheel 
and  the  trolley  base  on  the  roof  of  the 
car.  The  small  tapered  end  is  fitted  with 
a fork-shaped  casting  called  the  harp, 
which  carries  the  axle  and  on  it  the  trol- 
ley wheel.  The  butt  or  large  end  of  the 
pole  is  inserted  into  the  socket  of  the 
trolley  base.  When  changing  direction  the 
trolley  pole  must  be  swung  around  so  as 
to  be  in  a trailing  position,  or  when  two 
poles  are  used,  as  is  most  frequently  done 
on  long  double-truck  cars,  one  pole  is 
hooked  down  and  the  other  placed  in  the 
trailing  position. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church 
St.,  New  York,  N.  Y.  (See  display 
adv.  page  1267.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Columbia  Machine  Works  & Malleable 
Iro’n  Co.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

POLES,  WOOD. — Wood  poles  are  desir- 
able for  electric  power  distribution  be- 
cause of  their  low  cost,  good  insulating 
qualities  and  durability.  Northern  white 
cedar,  western  red  cedar  and  chestnut  are 
the  most  commonly  used  woods.  The  west- 
ern red  cedar  is  variously  known  as  red 
cedar,  western  cedar  or  Idano  cedar. 
White  pine,  cypress  and  oak  are  also  used 
but  commonly,  particularly  the  latter  two, 
only  in  the  locality  where  they  are  found. 
Western  red  cedar  is  superseding  other 
woods  because  of  the  diminishing  supply. 
The  desirable  dualities  in  poles  which  the 
timber  must  possess  are  durability  in  con- 
tact with  the  soil,  straightness  together 
with  relatively  small  size  and  little  taper, 
minimum  weight,  and  reasonable  softness 
so  that  the  spikes  of  a climber  may  enter 
readily  but  at  the  same  time  having 
strength  to  support  considerable  weight. 
To  decrease  the  decay  and  weakening  of 
the  poles  they  are  commonly  treated  with 
creosote  or  other  wood  preservative,  gen- 
erally the  butt  only.  It  is  claimed  this 
treatment  will  almost  double  the  life  of 
poles  of  the  common  timbers. 

Poles  are  rated  in  length  by  steps  of  five 
feet,  according  to  top  diameter,  e.  g.,  a 
30  ft.  7- inch  pole.  The  lengths  in  common 
use  vary  from  25  to  60  ft.  The  7-in.  top 
is  usually  made  to  read  22  ins.  circumfer- 
ence in  pole  specifications  as  the  circum- 
ference is  more  definitely  measured  where 
pole  tops  are  not  circular.  The  tops  of  the 
poles  are  roofed  by  sawing  so  that  water 
will  drain  off  and  not  rot  the  top  of  the 
pole.  The  condition  of  the  poles  is  gener- 
ally specified  to  conform  with  the  recom- 
mendations of  the  Committee  on  Overhead 
Line  Construction  of  the  National  Electric 
Light  Association,  or  with  the  Western 
Red  Cedar  Association's  official  specifica- 
tions for  red  cedar,  or  the  Northern  White 
Cedar  Association's  standard  specifications 
of  white  cedar  products  for  white  cedar 
, poles.  These  specifications  cover  what  de- 
fects are  allowable,  the  maximum  allow- 
able butt  rot,  the  amount  of  dead  or  dry 
streaks,  the  allowable  crook  or  sweep,  etc. 

POLICE  TELEPHONE  AND  SIGNAL- 
ING SYSTEMS. — Telephone  circuits  con- 
necting call  stations  located  in  weather- 
proof boxes  on  street  comers  or  other 
prominent  locations,  and  police  headquar- 
ters where  a telephone  switchboard  of 
special  design  and  an  operator  are  pro- 
vided to  register  the  incoming  calls,  re- 
ports, etc.,  and  disseminate  information 
to  calling  parties.  The  equipment  usually 
consists  of  a code  signaling  mechanism 
similar  to  those  used  on  fire  alarms  oper- 
ated by  pulling  a handle,  turning  a disk, 
etc.,  together  with  a telephone  transmitter 
and  receiver  and  signal  bells  for  calling 
back.  The  code  signaling  mechanism  in- 
dicates the  location  of  the  calling  party  to 
the  operator  or  register.  Police  signal 
systems  also  include  warning  or  calling 
signals  which  consist  of  bells,  horns  or 
colored  lamps  in  conspicuous  or  prominent 
locations  and  connected  by  wire  to  police 


headquarters  where  signals  may  be  trans- 
mitted to  one  or  more  districts  to  attract 
the  attention  of  police  officers  or  patrol- 
men causing  them  to  communicate  imme- 
diately with  headquarters  from  the  near- 
est call-box  to  receive  instructions  or 
other  information. 

Manufacturers: 

Gamewell  Fire  Alarm  Telegraph  Co., 
The,  Newton  Upper  Falls.  Mass. 

Leich  Electric  Co..  Genoa.  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N,  Y.  "DeVeau.” 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

POLISHERS,  ELECTRIC.— These  out- 
fits consist  of  one  or  two  polishing  wheels 
mounted  directly  on  the  armature  shaft 
of  an  electric  motor.  The  motor  is  usually 
set  In  a base  which  may  l>e  fastened  on  a 
bench  top  or  mounted  on  a pedestal.  These 
machines  when  equipped  with  the  proper 
wheels  or  buffs  may  be  used  for  polishing 
castings,  plated  work,  table  ware,  etc. 
They  are  made  in  sizes  ranging  from  small 
outfits  for  use  in  the  home  to  the  large 
types  used  in  foundries  and  factories.  See 
also  Buffers. 

Manufacturers: 

Bennett-O’Conncll  Co.,  3600  S.  Morgan 
St.,  Chicago,  JYt. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The,  Toronto,  Ont.,  Can. 

Chicago  Flexible  Shaft  Co.,  5600  W. 
Roosevelt  Rd.,  Chipago,  111.  "Chicago.” 
(automobile) 

Dilg  Mfg.  & Trading  Co.,  The,  27  E. 
125th  St.,  New  York,  N.  Y.  "Acme.” 

Excelsior  Tool  & Machine  Co.,  East*  St. 
Louis,  111.  "Excelsior.” 

Hanson  & Van  Winkle,  Newark,  N.  J. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  "Optimus.” 

POLISHING  MACHINES,  FLOOR.— See 
Rubbing  and  polishing  machines,  motor- 
driven. 

POLISHING  MACHINES,  SHOE.— See 
Shoe  shining  machines,  electric. 

POLISHING  WHEELS  AND  BUFFS.— 
See  Wheels,  polishing;  Wheels,  buffing. 

POLLAK  TOOL  A STAMPING  CO.— 81- 
85  Freeport  St.,  Dorchester,  Boston, 
Mass.  Manufacturer  of  automobile  plugs, 
connectors,  sockets,  and  sheet  metal  spe- 
cialties. Business  established  1C09.  Presi- 
dent, treasurer  and  general  manager, 
Joseph  Poliak;  sales  manager,  H.  D.  Stein. 

POLLY  MFG.  CO. — Milwaukee,  WIs. 
Manufacturer  of  lighting  fixtures  and  spe- 
cialties. Business  established  1920.  Presi- 
dent and  general  manager,  William  Pola- 
check;  vice-president,  Richard  Seer;  sec- 
retary, H.  S.  Polacheck;  treasurer  and 
sales  manager,  Stanley  L.  Polacheck. 

POLLYANNA.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Manufacturers  Distributing  Co.,  403  Ful- 
lerton Bldg.,  St.  Louis,  Mo. 

POLYCASE.— Trade  name  for  illuminat- 
ing glassware  manufactured  by  the  Glea- 
son-Tiebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 

POLYCHROME  ART  WORKS.— 2700  Di- 
versey  Ave.,  Chicago,  111.  Manufacturers 
of  portable  electric  lamps  and  parchment 
lamp  shades.  T.  R.  Ferguson,  sole  owner. 

POLYPHASE. — This  term  is  applied  to  a 
generator  or  circuit  which  consists  of  more 
than  one  phase.  Quarter-phase,  three- 
phase  and  six- phase  systems  are  all  poly- 
phase systems,  the  three-phase  being  the 
most  common. 

POLYPHASE  ALTERNATOR.— A syn- 
chronous generator  producing  polyphase 
alternating  current  as  distinguished  from 
a single-phase  generator.  See  Alternator. 

POLYSINE.— Trade  name  for  electro- 
therapeutic  high-frequency  generators 
manufactured  by  the  McIntosh  Battery  & 
Optical  Co.,  223-233  N.  California  Ave., 
Chicago,  111. 

PONDAGE. — A term  having  reference  to 
the  storing  of  water  for  future  use.  It 
usually  refers  to  small  ponds  or  storage 
reservoirs  which  permit  of  the  impounding 
of  the  night  flow  of  a stream  for  use  dur- 
ing the  working  hours  of  the  day  when 
the  load  on  the  water-power  plant  is 
heavy.  (Also  see  Storage.) 

PONTIUS. — Trade  name  for  sealing  wax 
manufactured  by  the  Dicks- Pontius  Co., 
123-131  Wayne  Ave.,  Dayton,  Ohio. 

PONY. — Trade  name  for  relays  and 
small  dynamos  manufactured  by  the  Man- 
hattan Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York.  N.  Y. 

555  * 


POOLE  PIANO  CO.— Cambridge,  Mass. 
Manufacturer  of  electrically  operated 
pianos. 

POPPER  A SONS,  LEO.— 143  Franklin 
St.,  New  York,  N.  Y.  Manufacturers  of 
glass  cutters,  lenses,  copper  foil,  etc. 
Business  established  1880. 

POPPERS. — See  Corn  poppers,  electric. 

PORCE-LUTE. — Trade  name  for  com- 
mutator cement  manufactured  by  the 
Perfection  Supply  Co.,  98  Park  PI.,  New 
York,  N.  Y. 

PORCELAIN. — Porcelain  has  three  prin- 
cipal constituents,  feldspar,  clay  and  silica. 
Ball  clay  and  china  clay  or  kaolin  are 
used  and  the  feldspar  may  be  one  of  three, 
either  potash,  soda  or  lime  feldspar,  called 
orthoclase,  albite  and  anorthite,  respect- 
ively. Two  methods  of  producing  porce- 
lain are  generally  used,  the  dry  process 
and  the  wet  process.  The  wet  process  is 
probably  used  more  than  the  other  for 
electrical  porcelain,  especially  for  high- 
voltage  line  insulators.  The  compounds 
are  first  mixed  into  a fluid  state  for  both 
processes,  and  then  filtered  and  stored 
in  a plastic  state. 

In  the  dry  process  the  clay  is  then  dried 
out  and  pulverized  to  a crumbly  condition 
in  which  there  is  just  enough  moisture 
present  so  that  a handful  of  the  material 
will  cling  together  when  squeeezed.  The 
material  is  then  pressed  in  steel  molds  of 
the  shape  required,  and  after  drying  and 
glazing,  the  pieces  are  fired  in  kilns.  This 
grade  of  porcelain  is  very  porous  and 
therefore  has  a disruptive  strength  almost 
the  same  as  atmospheric  air.  It  heats 
rapidly  and  is  suitable  only  for  low-volt- 
age  Insulation  where  it  is  used  extensively 
in  the  form  of  knobs,  cleats,  snap-switch 
parts,  terminal  and  fuse  bases,  etc. 

In  the  wet  process  the  material  in  a 
plastic  state,  about  the  consistency  of 
putty  is  molded  or  jiggered  into  an  ap- 
proximate shape  in  plaster  of  paris  molds 
which  rotate  on  a table.  The  work  is 
allowed  to  dry  slightly  in  these  molds  and 
when  nearly  dried  out  is  firm  enough  to 
be  turned  to  more  accurate  dimensions. 
It  is  then  dried  further  and  dipped  In  a 
glazing  bath  and  placed  in  the  kilns  for 
firing.  The  glazing  mixture  is  similar  to 
the  porcelain  but  contains  a large  propor- 
tion of  feldspar  or  flux  which  melts  at  a 
temperature  barely  sufficient  to  vitrify  the 
porcelain,  giving  a coating  which  is  really 
a species  of  glass.  Porcelain  made  m 
this  way  is  much  more  dense  and  homo- 
geneous in  structure  than  dry-process 
ware,  and  is  used  for  all  high-tension  in- 
sulators. 

Porcelain  Is  not  affected  by  oils,  acids 
or  alkalies,  but  absorbs  a small  amount 
of  water.  The  resistivity  of  unglazed 
porcelain  is  about  10M  to  1015  ohm-cm. 
at  ordinary  temperatures,  but  decreases 
very  fast  with  an  increase  in  temperature. 
The  dielectric  strength  is  about  13,200  to 
20,000  volts  per  mm.  and  at  low  frequen- 
cies the  disruptive  voltage  for  thicknesses 
of  0.1  in.  is  30  kv.,  and  for  0.5  in.  thick- 
nesses from  110  to  120  kv.  The  tensile 
strength  of  American  porcelains  varies 
from  650  to  2200  lbs.  per  sq.  in.,  with  the 
compressive  strength  ten  times  that. 
European  porcelains  are  reported  to  have 
tensile  strength  of  4500  to  6500  lb.  per 
sq.  In. 

PORCELAIN  BINDING  POST  CO.— 

Jersey  City,  N.  J.  Manufacturer  of  bind- 
ing posts. 

PORCELAIN  BUSHINGS.— See  Bush- 
ings, porcelain. 

PORCELAIN  CLEATS.  — See  Cleats, 
porcelain. 

PORCELAIN  ENAMELS.— See  Enamels, 
porcelain. 

PORCELAIN  ENAMELING  A MFG.  CO. 

—1263  Bellevue  St.,  Detroit.  Mich.  Manu- 
facturer of  lighting  reflectors,  etc. 

PORCELAIN  INSULATOR  CORP., 
THE. — Lima,  N.  Y.  Manufacturer  of  porce- 
lain insulators. 

PORCELAIN  INSULATORS.  — Glazed 
porcelain  is  probably  the  best  commercial 
material  for  very  high-tension  Insulators 
and  is  often  used,  even  on  low  voltage,  in 
preference  to  other  materials.  See  Insul- 
ators, porcelain. 

PORCELAIN  KNOBS.  — See  Knobs, 
porcelain,  split;  Knobs,  porcelain,  solid. 

PORCELAIN  MAKING  MACHINERY 
AND  DIES. — The  machinery  and  dies  for 
porcelain  manufacture  are  very  extensive 
In  shapes  and  patterns.  The  porcelain 
mixture  is  put  Into  the  die  and  then  com- 
pletely covered  while  the  porcelain  is 
forced  into  the  molds  under  pressure.  The 
various  porcelain  shapes  are  then  taken 
out  of  the  molds  or  dies  and  placed  on  a 
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conveying  belt  which  transmits  them 
through  baking  ovens  which  serves  the 
purpose  of  hardening  the  porcelain. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bucher-Smith  Co.,  East  Liverpool,  Ohio. 

National  Electric  Porcelain  Co.,  The, 
Carey,  Ohio. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas.” 

PORCELAIN  SOCKETS.— See  Sockets, 
porcelain. 

PORCELAIN  SPECIAL  DESIGN  AND 
NOT  OTHERWISE  LISTED.— Porcelain 
of  special  design  made  to  meet  the  speci- 
fications of  other  manufacturers  is  some- 
times furnished  by  manufacturers  of 
porcelain  insulators  and  other  insulating 
parts,  who  have  the  complete  equipment 
necessary  to  meet  the  needs  of  others. 
Porcelain  is  used  in  a large  number  of 
articles,  where  its  insulating  value  is  im- 
portant, such  (is  in  many  parts  of  special 
switches,  sockets,  receptacles,  plugs,  re- 
sistances, etc. 


Manufacturers: 

Boch-Metsch  Porcelain  Co.,  The,  East 
Liverpool,  Ohio. 

Colonial  Sign  & Insulator  Co.,  Akron, 
Ohio. 

Cook  Pottery  Co.,  Prospect  St.  & P.  & 
R.  Ry.,  Trenton.  N.  J. 

Globe  Porcelain  Co.,  127  Mulberry  St 
Trenton,  N.  J. 

Hartford  Faience  Co.,  The,  Hamilton 
St.,  Hartford,  Conn. 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  111.  (See  display  adv.  page 
1301.) 

Imperial  Porcelain  Works,  Trenton,  N.  J. 
Mogadore  Insulator  Co.,  The,  Mogadore, 
Ohio. 

National  Electric  Porcelain  Co.,  The, 
Carey,  Ohio. 

Parker  & Son,  J.  H.,  Parkersburg,  W. 
Va. 

SQUARE  D CO..  Detroit.  Mich. 

Star  Porcelain  Co.,  The,  Trenton,  N.  J. 
Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton.  N.  J. 

Wheeling  Tile  Co.,  Wheeling,  W.  Va. 

PORCELAIN  TUBES.  — See  Tubes, 
porcelain. 

POROSITY. — As  applied  to  porous  dia- 
phragms, the  proportion  of  the  cross-sec- 
tion of  the  same  which  is  filled  with  elec- 
trolyte and  is  therefore  capable  of  carry- 
ing electric  Current.  The  degree  of  poros- 
ity may  vary  from  2%  in  a very  dense  un- 
glazed porcelain  partition  to  20  or  30%  in 
a paper,  cardboard,  sand  or  asbestos  dia- 
phragm. 

POROUS  CUPS,  BATTERY.— Certain 
types  of  batteries  employ  two  solutions 
which  are  separated  from  each  other  by 
a porous  cup.  The  cup  serves  to  separate 
the  main  body  of  the  solutions  but  allows  , 
a partial  mixture  of  the  fluids  by  diffusion  I 
through  the  porous  cup  usually  made  of 
unglazed  earthenware. 

Manufacturer: 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Bark  1*1.,  New  York,  N.  Y. 
PORTABLE  BASES  (LAMP).  — See 
Bases  and  pedestals,  floor  lamp;  Bases  and 
stands,  table  lamp. 

PORTABLE  BENCHES.— See  Benches, 
electricians'  portable. 

PORTABLE  BUFFERS.— See  Buffers, 
electric,  bench  and  portable. 

PORTABLE  DRILLS.— See  Drills,  elec- 
tric portable. 

PORTABLE  FLEXIBLE  ARMS.— See 

Flexible  arms  for  portable  lamps. 

PORTABLE  GRINDERS.— See  Grinders, 
electric,  portable. 

PORTABLE  GUARDS  (LAMP).— See 

Guards,  lamp,  non-locking,  portable  and 
miscellaneous. 

PORTABLE  HOISTS.— See  Hoists,  elec- 
tric, portable. 

PORTABLE  INSTRUMENT.— One  which 
is  designed  to  be  moved  from  place  to 
place,  as  distinguished  from  the  stationary 
type  which  is  made  to  be  mounted  on  a 
panel,  switchboard,  pedestal,  etc.  While 
there  are  many  small  electrical  instru- 
ments which  are  strictly  portable,  the 
term  is  usually  applied  to  those  of  me- 
dium size  and  of  considerable  accuracy, 
used  for  general  laboratory  or  field  work. 

PORTABLE  LAMPS. — See  Lamps,  bou- 
doir; Lamps,  clamp,  bed  or  dresser; 
Lamps,  desk;  Lamps,  floor;  Lamps,  hand, 
inspection  and  trouble;  Lamps,  piano; 
Lamps,  table  and  reading;  Lamps,  port-  , 
able,  miscellaneous,  not  otherwise  listed.  I 


PORTABLE  LIGHTING  OUTFITS.— See 

Lighting  outfits,  portable,  construction 
and  emergency. 

PORTABLE  MACHINERY  CO.— Passa- 
ic, N.  J.  Manufacturer  of  portable  con 
veying  machinery.  President,  J.  L. 
Wentz:  1st  vice-president,  C.  M.  Lindsay 
2nd  vice-president,  W.  H.  Trowbridge 
secretary,  C.  A.  Bryant;  treasurer,  F.  R. 
Allen. 

PORTABLE  OVENS.— See  Ovens,  elec- 
tric, baking  and  roasting,  portable. 

PORTABLE  PLANTS  (LIGHTING).— 

See  Plants,  portable,  lighting  and  power. 

PORTABLE  PLATES,  HOT.  -r  See 

Plates,  hot,  household  and  portable. 

PORTABLE  PUNCHES.— See  Punches, 
portable. 

PORTABLE  SEWING  MACHINES.— 

See  Sewing  machines,  motor-driven, 

household,  portable. 

PORTABLE  TELEPHONES.— See  Tele- 
phones, portable. 

PORTABLE  WINCHES.— See  Winches, 
electric. 

PORTABLES. — See  Lamps,  boudoir; 
Lamps,  clamp,  bed  or  dresser;  Lamps 
desk;  Lamps,  floor;  Lamps,  piano;  Lamps, 
table  and  reading;  Lamps,  hand,  inspec- 
tion and  trouble;  Lamps,  portable,  miscel- 
laneous, not  otherwise  listed. 

PORTER. — Trade  name  for  car  track 
derailers  manufactured  by  the  Cleveland 
Frog  & Crossing  Co.,  Cleveland,  Ohio. 

PORTER. — Trade  name  for  motor-driven 
jointers  manufactured  by  the  P.  Prvibil 
Machine  Co.,  512-521  W.  41st  St.,  New 
York,  N.  Y. 

PORTER  CO.— 20  W.  Jackson  Blvd., 
Chicago,  111.  Manufacturer  of  spark  plugs, 
etc. 

PORTER  CO.,  THE.— 241  Water  St- 
New  York.  N.  Y.  Manufacturer  of  light- 
ing fixtures,  portable  lamps  and  lighting 
specialties.  Business  established  1845. 
President,  John  A.  Porter;  secretary  and 
treasurer,  Samuel  B.  Madara. 

PORTER,  H.  K.— 6 Ashland  St.,  Ever- 
ett. Mass.  Manufacturer  of  bolt  clippers, 
bolt,  rivet,  wire  and  storage  battery  cut- 
ters. 

PORTLAND  CO.,  TH  E.— Portland,  Me. 
Manufacturer  of  electric  freight  and  pas- 
senger elevators.  George  F.  Reynolds, 
general  manager. 

PORTLAND-MONSON  SLATE  fcO.— 

Portland,  Me.  Manufacturer  of  slate  for 
electrical  purposes.  Quarries,  Monson,  Me. 

PORTRAITLITE. — Trade  name  for  pho- 
tographic lamps  manufactured  by  the 
Simplex  Photo  IYoducts  Co.,  Richmond 
Hill.  N.  Y. 

POSITION,  TELEPHONE  OPERAT- 
OR’S.— That  part  of  a manual  switchboard 
which  is  arranged  for  the  use  of  one  oper- 
ator. It  contains  answering  jacks  and  line 
lamps,  plugs  and  cords  for  connecting  the 
lines,  and  an  operator's  telephone  set.  An 
operator’s  position  on  a toll  switchboard 
is  know'n  ns  a toll  position. 

POSITIVE. — Trade  name  for  grease  I 
cups  manufactured  by  the  Lunkenheimer 
Co..  Cincinnati,  Ohio. 

POSITIVE  AND  NEGATIVE.— In  math- 
ematics, physics,  etc.,  these  terms  are 
used  to  indicate  a value  greater  or  less 
than  zero,  either  in  quantity  or  direction. 

If  no  sign  (+  or  — ) is  shown  it  is  under- 
stood that  the  value  is  positive;  negative 
values  are  indicated  by  the  minus  sign 
before  the  quantity.  Temperatures  above 
zero  are  called  positive,  those  below  zero 
negative.  Algebraic  values,  whether  nu- 
meral or  literal  are  classed  as  positive  or 
negative.  Motion  in  a given  direction  may 
be  called  positive,  that  in  the  opposite 
direction  negative.  In  trigonometry  all 
angels  in  the  right-hand  half  of  a circle, 
or  in  the  upper  half,  depending  on  the 
function  considered,  are  called  positive, 
the  others  negative. 

In  photography  a plate  or  print  having 
lights  and  shadow's  the  same  as  the  object 
photographed  is  called  a positive;  one 
with  lights  and  shadow's  reversed  (as  in 
the  original  plate  or  film)  is  a negative 
In  electricity,  due  to  the  old  theory  that 
electricity  was  a substance  that  flowed 
from  one  pole  to  the  other  of  the  appara- 
tus, that  from  which  it  flowed  was  called 
positive,  the  other  (to  which  it  flowed) 
w'as  the  negative.  If  glass  is  rubbed  with 
silk,  the  electric  charge  accumulating  on 
the  glass  is  called  positive,  that  on  the 
silk  negative.  Other  static  charges 
similar  to  the  one  on  glass  and  repelling 
it  are  positive  charges;  those  like  the  one 
on  the  silk  are  negative. 


In  primary  cells  the  positive  plate  is  the 
zinc  or  equivalent  material  (anode)  from 
which  the  current  is  assumed  to  flow 
through  the  electrolyte  to  the  negative 
copper  or  carbon  plate  (cathode).  The 
exterior  connection  or  binding  post  of  the 
zinc  plate  is,  however,  known  as  the  neg- 
ative pole  of  the  battery,  since  the  current 
flow's  to  it  from  the  external  circuit.  In 
lead  storage  batteries,  the  positive  is  the 
peroxide -coated  lead  plate  from  which  the 
current  flows  through  the  external  circuit 
when  the  battery  is  discharging;  the  neg- 
ative is  the  spongy  lead  plate.  In  a genera- 
tor the  positive  terminal  is  that  from  which 
the  current  flows  to  the  external  circuit, 
while  in  a motor  the  positive  terminal  is 
that  designed  to  be  connected  to  the  posi- 
tive side  of  the  line.  In  electroplating  and 
other  electrolytic  w'ork  the  positive  is  the 
electrode  (anode)  at  which  the  current 
enters  the  liquid;  the  negative  is  the  elec- 
trode (cathode)  to  which  the  current 
flows;  also  see  Anode,  Cathode. 

This  old  notion  that  the  current  in  a 
direct-current  circuit  flows  from  the  posi- 
tive to  the  negative  electrode  is  at  vari- 
ai?Se.  y***1  ^e  modern  electron  theory, 
which  holds  a current  to  be  a flow  of  elec- 
trons (negative  charges)  from  the  nega- 
tive to  the  positive;  see  Electron,  Elec- 
tron theory.  At  any  rate,  there  is  a 
marked  distinction  between  positive  and 
negative  charges  and  also  between  posi- 
tive and  negative  electrodes  or  terminals 
of  a circuit  which  consists  of  a flow  of 
electrons  or  charges,  and  whose  direction 
may  be  assumed  to  be  the  convehtlonal 
one  from  positive  to  negative  inasmuch  as 
the  actual  direction  is  not  yet  clearly 
proven. 

The  terms  positive  and  negative  are  also 
generally  applied  to  the  two  sides  of  a 
direct-current  circuit  or  apparatus  which 
are  connected,  respectively,  to  the  posi- 
tive and  negative  electrodes  of  the  current 
source.  When  the  circuit  is  a three-wire 
circuit  with  the  neutral  wire  grounded, 
the  neutral  is  at  (or  practically  at)  the 
potential  of  the  earth,  w'hile  the  positive 
wire  is  assumed  to  be  at  a potential  higher 
than  that  of  the  earth  and  the  negative 
to  be  at  a potential  lower  than  that  of  the 
earth. 

POSITIVE  LEAK. — Trade  name  for  pro- 
tective paints  manufactured  by  the  Barber 
Asphalt  Paving  Co.,  Land  Title  Bldg., 
Philadelphia,  Pa. 

POSITIVE  ROTATION.— A term  some- 
times used  to  designate  counterclockwise 
rotation. 

POST  CAPS  OR  CAPITOLS,  FOR 
ORNAMENTAL  LAMPS. — These  are  small 
metal  shells  which  flt  onto  the  top  of  the 
street  lighting  post  and  form  a holder  for 
certain  types  of  post  tops.  The  capitols 
sometimes  enclose  the  compensator  coils 
and  lamp  socket. 

Manufacturers: 

Faries  Mfg.  Co.,  Decatur,  HI. 

Flour  City  Ornamental  Iron  Co.,  27th  St. 

& 28th  Ave.,  S..  Minneapolis,  Minn. 
Union  Metal  Mfg.  Co.,  Canton,  Ohio. 
Union." 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  "Sol-Lux." 
(See  display  adv.  pages  1395-1402.) 
POST  CO.,  THE  FREDERICK.— 319  S. 
Wabash  Ave.,  Chicago,  111.  Manufacturer 
of  electric  blueprint  machines,  drawing 
tables  and  other  drawing  material. 

POST-GLOVER  ELECTRIC  CO.— 308  W. 
4th  St.,  Cincinnati,  Ohio.  Manufacturer  of 
steel  cabinets,  panel-boards,  switchboards, 
etc.  President,  F.  D.  Van  Winkle;  vice- 
president.  George  N.  Devou;  secretary  and 
sales  manager,  E.  L.  Van  Winkle;  treas- 
urer, M.  T.  Sailing. 

POST  HOLE  AUGERS.— See  Augers, 
earth,  pole  or  post  hole. 

POST  HOLE  DIGGERS. — See  Bars,  pole 
or  post  hole,  digging  and  tamping;  Boring 
machines,  earth,  pole  or  post  hole;  Shov- 
els and  spoons,  pole  or  post  hole. 

POST  HOLE  SHOVELS  AND  SPOONS. 

— See  Shovels  and  spoons,  pole  or  post 
hole.  * 


POSTS,  BINDING. — See  Binding  posts. 

POSTS,  FENCE,  WOOD.  FOR  ELEC- 
TRIC RAILWAY  RIGHT-OF-WAY,  ETC. 
— Electric  railways  are  usually  required  to 
fence  in  their  right-of-way.  For  this  pur- 
pose w'ooden  fence  posts,  often  cedar 
posts,  are  used.  In  some  sections  the 
roads  utilize  local  available  timber  or  old 
trolley,  telegraph,  telephone  poles,  cut  off 
above  the  decayed  portion,  etc.  Generally, 
however,  such  supply  is  inadequate  and 
fence  posts  are  purchased  for  that  pur- 
pose. They  are  also  used  to  fence  in  other 
property  such  as  power  plant,  substa- 
tions, etc. 
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Manufacturers: 


American  Creosoting  Co.,  401  W.  Main 
St.,  Louisville,  Ky. 

Bell  Lumber  Co.,  Security  Bldg.,  Min- 
neapolis, Minn. 

Burk  & Co.,  Spokane,  Wash.  “Trade 
Winners.” 

Chaney  Co.,  W.  G..  Peyton  Bldg.,  Spo- 
kane, Wash.  “Diamond  Brand.” 

CHAPIN  CO.,  E.  T.,  Spokane,  Wash, 
(western  red). 

Cloquet  Tie  & Post  Co.,  Cloquet.  Minn. 

Colonial  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

Eggers  Pole  & Supply  Co.,  610  Paulsen 
Bldg.,  Spokane,  Wash. 

Georgia  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

Goodman  Lumber  Co.,  Goodman,  Wis. 

Indiana  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

MacGillis  & Gibbs  Co.,  The,  1201-09 
Wells  Bldg.,  Milwaukee.  Wis. 

Martin  Bros.,  618  Manhattan  Bldg.,  Du- 
luth, Minn. 

NATIONAL  POLE  CO..  Escanaba,  Mich. 
(See  display  adv.  page  1254.) 

Naugle  Pole  & Tie  Co.,  5 S.  Wabash 
Ave.,  Chicago,  111. 

Northern  Pole  & Lumber  Co.,  Palladio 
Bldg.,  Duluth,  Minn. 

Pacific  Coast  Pole  Co.,  Spokane,  Wash. 

Paducah  Pole  & Timber  Co.,  City  Na- 
tional Bank  Bldg.,  Paducah,  Ky. 

Park  Falls  Lumber  Co.,  Park  Falls, 
Wis.  (Exclusive  distributor,  Edward 
Hines  Lumber  Co.,  2431  S.  Lincoln  St., 
Chicago.  111.) 


PARTRIDGE  LUMBER  CO..  T.  M., 
Lumber  Exchange,  Minneapolis,  Minn. 
(See  display  adv.  page  1254.) 

Pendleton  & Gilkey,  Minneapolis,  Minn. 

Southern  Creosoting  Co.,  Slidell,  La. 

Three  States  Cedar  Co.,  Plymouth  Bldg., 
Minneapolis,  Minn. 

Tinkham.  C.  P.,  1011  Majestic  Bldg., 

Milwaukee,  Wis. 

VALENTINE-CLARK  CO..  THE.  Spo- 
kane Wash,  and  Minneapolis,  Minn. 
(See  display  adv.  page  1255.) 

Virginia  & Rainy  Lake  Co.,  The,  Vir- 
ginia, Mipn. 

Western  Lumber  & Pole  Co.,  Peyton 
Bldg.,  Spokane,  Wash.  “Lifetime.” 

Weyerhaeuser  Sales  Co.,  Sandpoint, 
Idaho. 


POSTS,  ORNAMENTAL  AND  PLAIN 
STREET  LAMP,  CONCRETE.— Concrete 
for  street  posts  is  ordinarily  cast  in  hori- 
zontal molds  of  various  forms,  usually  a 
slight  taper  and  widened  at  the  base  for 
stability.  The  posts  commonly  have  a cir- 
cular or  regular  polygon  cross-section  and 
are  in  themselves  more  or  less  ornamental. 
The  concrete  is  sometimes  mixed  with 
crushed  granite  to  give  the  post  an  at- 
tractive appearance.  Reinforcement  bars 
or  structural  forms  are  used  in  their  con- 
struction. A pipe  running  through  the 
center  provides  for  wiring  for  the  lump. 
Though  commonly  cast  in  horizontal  molds 
other  methods  have  been  used.  One  of 
these  methods,  which  it  is  claimed  has 
particular  advantages  for  poles  of  greater 
than  the  ordinary  lengths,  is  of  some  in- 
terest. In  this  method  the  mold,  together 
with  the  necessary  reinforcing  is  so 
mounted  that  it  may  be  rotated  on  its 
vertical  axis.  The  concrete  is  poured  into 
the  mold  and  the  mold  rotated.  The  speed 
of  rotation  is  gradually  increased  up  to  a 
definite  point  and  there  maintained  while 
the  concrete  gradually  sets.  The  rotating 
speed  is  sufficient  to  cause  the  concrete  to 
be  thrown  to  the  side  of  the  mold,  creat- 
ing a hollow  center  post. 

Among  the  advantages  of  the  concrete 
post  is  that  it  requires  practically  mo 
maintenance.  It  also  has  the  advantage 
that  in  case  of  a vehicle  colliding  with 
the  pole  there  is  very  little  possibility  of 
the  pole  snapping  off  and  falling  on  the 
vehicle,  an  advantage  of  considerable  im- 
portance in  posts  along  boulevards  and 
other  streets  where  the  traffic  is  heavy 
and  accidents  common. 


Manufacturers: 

Chicago  Concrete  Post  Co.,  608  S.  Dear- 
born St.,  Chicago,  111.  “Star.” 

Massey  Concrete  Products  Corp.,  122  S. 
Michigan  Ave.,  Chicago,  111. 

Service  Electric  Co.,  Inc.,  2337  N.  Hoyne 
Ave.,  Chicago,  111. 

Universal  Concrete  Products  Co.,  122 
S.  Michigan  Ave.,  Chicago,  111. 

POSTS,  ORNAMENTAL  AND  STREET 
LAMP,  IRON  AND  STEEL.— The  ease 
with  which  these  metals  may  be  cast  led 
to  the  design  of  a great  variety  of  these 
posts  of  a very  ornamental  character.  The 
more  simple  posts  are  made  of  a straight 
or  fluted  column  designed  to  support  a 


single  lamp.  For  park  and  white-wa 
lighting,  however,  the  posts  are  muc 
more  elaborate  and  support  a group  c 
four  or  five  lamps  from  brackets  or  rin 
forming  a part  of  the  post  or  may  suppoi 
ornaments  of  various  character  on  th 
pole  top.  The  poles  are  cast  with 
smooth  surface  and  when  given  a coe 
of  suitable  paint  have  a very  long  life. 
Manufacturers: 

BATES  EXPANDED  STEEL  TRUS 
CO.,  208  S.  LaSalle  St.,  Chicago,  H 
(See  display  adv.  page  1258.) 

Calgary  Iron  Works.  Ltd.,  The,  410-43 
9th  Ave.,  East,  Calgary,  Alta.,  Can. 
Canadian  Westinghouse  Co.,  Ltd..  Sar 
ford  & Myler  Sts..  Hamilton,  Ont. 
Electric  Railway  Equipment  Co.,  29C 
Cormany  Ave.,  Cincinnati,  Ohio. 

Flour  City  Ornamental  Iron  Co.,  27th  S' 
& 28th  Ave.,  S.,  Minneapolis,  Minn. 
Fremont  Foundry  & Machine  Co.,  Fre» 
mont.  Nebr. 

Keystone  Iron  & Steel  Works,  2931  San 
Fe  Ave.,  Los  Angeles,  Cal. 

KING  MFG.  CO..  THE.  St.  Joseph,  M 
“Monolite.”  (See  display  ady.  paj 
1257.) 

McAvity  & Sons.  Ltd.,  T.  King  St.,  S 
John,  N.  B.,  Can. 

Mesker  & Co..  George  L.,  1st  & Inp 
Sts.,  Evansville,  Ind.  “Meskerlite.” 
Mott  Tron  Works,  The  J.  L.,  Trento 
N.  J. 

Newman  Mfg.  Co..  717-21  Sycamore  S* 
Cincinnati,  Ohio.  t 

Paxton  & Vierling  Iron  Works,  Omah 
Neb. 

Philadelphia  Electrical  & Mfg.  Co.,  122- 
36  N.  31st  St.,  Philadelphia.  1 
Republic  Structural  Iron  Works  Divisi. 
of  the  Consolidated  Iron-Steel  Ml< 
Co.,  East  53rd  St..  Cleveland,  Ohio. 
Smvser-Royer  Co.,  York,  Pa.  (iron) 
Union  Metal  Mfg.  Co.,  Canton,  Ohi 
“Union.”  1 

WESTINGHOUSE  ELECTRIC  & MF 
CO.,  East  Pittsburgh,  Pa.  “Cutter; 
(See  display  Adv.  pages  1395-1402.)  . 

POTASSIUM.— An  alkali  metal,  Symlt 
K:  at.  wt.  39.10;  sp.  gr.  0.8621;  m.  p.  62.- 
C. ; b.  p.  760°  C.  It  is  a silver-white  mete 
which  tarnishes  instantly  in  moist  air  a* 
takes  fire  when  thrown  on  Water.  It  ' 
very  little  used  as  a metal,  but  forma  tl 
base  of  many  important  compound 
Among  these  are  potassium  chloride,  pi 
tassium  chlorate,  potassium  iodide,  pota- 
sium  nitrate,  potassium  carbonate,  potal 
slum  hydroxide,  etc. 

POTASSIUM  CHLORATE.— KClOs;  prf 
duced  eleetrolytically  bv  the  oxidatioh 
a potassium  chloride  (KC1)  solution.  * 

POTASSIUM  CHLORIDE.  — KC1;  t^ 
starting  material  for  the  electrolytic  pifc 
duct  ion  of  caustic  fcotash,  potassium  chfc 
rate,  and  potassium  perchlorate.  o 

POTASSIUM  CYANIDE.— See  Cyanic 
POTASSIUM  FERRICYCANIDE® 
KaFe(CN)«:  is  made  eleetrolytieallv  bv  t 
oxidation  of  the  ferrocyanide,  K<Fe(CN)_ 
POTENTIAL  DIFFERENCE.— The  d's 
ference  in  electromotive  force  or  electrir- 
notential  between  any  two  points  ip  d 
electrostatic  field  or  electrical  circuit 
between  any  point  and  earth;  for  instant; 
the  potential  difference  across  the  tern; 
nals  of  a series  arc  lamp,  or  between  tq 
two  ends  of  a feeder,  or  along  a resistar. 
element.  A distinction  is  often  made  ly 
tween  e.m.f.,  which  is  the  potential  a. 
plied  at  the  source,  and  potential  diffts 
ence  (p.d.)  which  is  the  drop  in  potent,’, 
along  the  circuit.  Both  are  measured  n 
volts.  The  potential  difference  equals  t*j 
current  multiplied  by  the  resistance  ^ 
d-c.  circuits)  or  impedance  (in  a-c. 
cults).  ,e 

POTENTIAL  DROP.— See  Potential  dis 
ference.  g 

POTENTIAL  ENERGY.— Stored  up  e« 
ergy  or  capacitv  to  do  work,  on  account  r 
oosition  or  condition,  as  of  a stone  rais» 
in  the  air.  a soring  wound  up,  a storfJ* 
battery  fully  charged,  a charged  electi11 
static  condenser. 

POTENTIAL  GRADIENT.— The  pote? 
tial  gradient  at  any  point  is  the  drop  ' 
ootential  per  unit  distance  at  that  poir 
In  other  words,  it  is  the  space  rate 
change  of  potential.  The  unit  of  pote£ 
tial  gradient  is  the  volt  per  centi meter  ‘ j 
POTENTIAL  REDUCERS,  D-C.-W^ 
bells,  annunciators  and  other  low-volt*., 
signal  circuits  are  to  be  operated  dir*, 
from  the  d-c.  mains  some  means  must  8, 
provided  for  reducing  the  potential  fro.’ 
the  usual  110  or  220  volts  to  the  6 vo' 
or  so  required  for  the  other  circuits.  T.r 
use  of  series  resistance  to  give  the  prorv 
voltage  for  the  bell  circuit,  while  sat*'r 


>ear8  and  the  two  postwar  years  of  1919 
and  1920.  Even  before  the  period  men- 
tioned and  especially  since  1107  there  has 
been  a gradual  increase  in  the  output  of 
electricity  for  industrial  uses,  and  nearly 
every  year  has  seen  the  proportion  of 
increase  grow. 

Analyzing  the  experiences  of  capable  men 
in  the  industry,  it  is  apparent  that  one  of 
the  outstanding  factors  contributing  to  the 
henomenal  growth  of  the  central- station 
uslness  to  its  present  position  of  popu- 
larity and  stability  Is  the  wisdom  of  the 
directing  minds  in  maintaining  intelligent 
and  highly  efficient  selling  forces.  More 
and  more  each  year  has  the  capacity  of 
the  sales  engineer  increased  to  a point 
where  he  sells  not  only  electricity  but 
courteous,  intelligent  consulting  engineer- 
ing service  as  well  or,  in  other  words,  he 
sells  the  electricity  and  gives  with  it  the 
engineering  knowledge  and  co-operation 
which  tend  toward  economical  operation  of 
his  customer's  plant. 

Central-station  officials  by  employing 
men  who  in  addition  to  selling  and  engi- 
neering ability  can  comprehend  the  im- 
portance of  courteous  co-operation  with 
the  customer  have  at  once  created  a valu- 
able asset;  and  the  wisdom  of  this  policy 
Is  apparent  from  the  fact  that  some  of  the 
largest  isolated  plants  in  the  country 
have  been  scrapped  and  ^arranged  for 
central-station  service  without  the  factory 
or  mill  owner  ever  conferring  with  an  of- 
ficial of  the  central-station  company. 

The  phenomenal  increase  in  demands 
upon  the  central  station  brought  with  It 
serious  problems  of  planning,  financing 
and  engineering  to  be  met  by  the  directing 
men  or  the  industry,  and  the  successful 
manner  in  which  great  plant  additions,  ex- 
tensions and  betterments  have  been  put 
into  operation  in  the  face  of  unusual  obsta- 
cles is  an  achievement  worthy  of  the  men 
responsible  for  the  stability  of  the  central- 
station  industry,  the  men  who  have  fur- 
nished the  kind  of  management  which  has 
placed  the  central  station  in  the  front 
rank  of  American  industry. 

The  great  war  brought  tremendous  in- 
crease in  industrial  activity.  Manager^  of 
large  industrial  establishments  operating 
isolated  plants  were  confronted  with  the 
problem  of  increasing  their  power  facilities 
in  the  face  of  increased  coal  and  labor 
costs  and  rapidly  Increasing  prices  and 
slow  delivery  of  generating  equipment. 

Previously  the  power  salesman  had 
pointed  out  the  advantages  of  purchased 
electrical  power.  Why  not  call  upon  him? 
They  did,  with  the  result  that  negotiations 
were  begun  which  resulted  in  a sort  of 
partnership  between  the  central  station 
and  the  power  user;  negotiations  which 
shut  down  many  isolated  plants  and  which 
brought  growth  and  prosperity  to  the 
central -station  Industry. 

The  manner  in  which  these  added  great 
demands  upon  the  output  of  the  power 
companies  of  the  country  were  met  is  a 
striking  indication  of  the  ability  and  gen- 
ius of  electric  public  utility  men.  The 
results  of  years  of  experimenting  and 
study  in  economy  in  fuel  consumption  and 
the  installing  of  large  and  highly  efficient 
turbine-generating  units  were  the  princi- 
pal factors  having  to  do  with  economical 
output  and  when  big  industrial  men  were 
looking  around  for  more  power  to  meet 
the  war-time  demands  upon  their  indus- 
tries, they  were  impressed  with  the  high 
degree  of  proficiency  which  characterized 
the  operations  of  the  electric  power  com- 
panies, and  their  confidence  and  co-opera- 
tion were  soon  established. 

With  the  power  companies'  distributing 
lines  already  pretty  well  loaded,  the  ab- 
normal demand  for  additional  service 
brought  with  it  necessity  for  large  and 
expensive  line  extensions.  And  here  is 
where  the  buyer  and  seller  of  electrical 
energy  were  again  brought  to  closer 
friendship.  Co-operative  effort  had  already 
been  enhanced  with  the  adjustment  of 
rates,  especially  an  arrangement  for  some 
larger  power  users  by  which  the  power 
company  supplied  electricity  at  generator 
voltage  and  the  customer  furnished  and 
maintained  all  transformers  and  switching 
equipment,  the  operation  of  same  being 
under  the  supervision  of  the  power  com- 
pany. 

But  the  installation  of  new  mains  and 
feeders  added  to  the  power  companies* 
already  great  need  of  new  capital,  and  it 
was  then  that  the  industrial  power  users 
again  showed  their  faith  in  the  central- 
station  industry  by  advancing  funds  equal 
in  amount  to  the  cost  of  their  particular 
line  extension,  said  amounts  being  refunded 
on  a basis  represented  by  a certain  per- 
centage of  credit  against  subsequent  power 
bills. 

Contrary  to  the  general  curtailment  of 
war-time  industrial  activitiy,  statistics 
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conveying  belt  which  transmits  them 
through  baking  ovens  which  serves  the 
purpose  of  hardening  the  porcelain. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago.  111. 

Bueher-Smith  Co.,  East  Liverpool,  Ohio. 
National  Electric  Porcelain  Co.,  The, 
Carey.  Ohio. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas.” 

PORCELAIN  SOCKETS.— See  Sockets, 
porcelain. 

PORCELAIN  SPECIAL  DESIGN  AND 
NOT  OTHERWISE  LISTED.— Porcelain 
of  special  design  made  to  meet  the  speci- 
fications of  other  manufacturers  is  some- 
times furnished  by  manufacturers  of 
porcelain  insulators  and  other  insulating 
parts,  who  have  the  complete  equipmeiit 
necessary  to  meet  the  needs  of  others. 
Porcelain  is  used  in  a large  number  of 
articles,  where  its  insulating  value  is  im- 
portant, such  as  in  many  parts  of  special 
switches,  sockets,  receptacles,  plugs,  re- 
sistances, etc. 

Manufacturers: 

Boch-Metsch  Porcelain  Co.,  The,  East 
Liverpool,  Ohio. 

Colonial  Sign  & Insulator  Co.,  Akron, 
Ohio. 

Cook  Pottery  Co.,  Prospect  St.  & P.  & 
R.  Rv..  Trenton,  N.  J. 

Globe  Porcelain  Co.,  127  Mulberry  St., 
Trenton,  N.  J. 

Hartford  Faience  Co.,  The,  Hamilton 
St.,  Hartford,  Conn. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  adv.  page 
1301.) 

Imperial  Porcelain  Works,  Trenton,  N.  J. 
Mogadore  Insulator  Co.,  The,  Mogadore, 
Ohio. 

National  Electric  Porcelain  Co.,  The, 
Carey,  Ohio. 

Parker  & Son,  J.  H.,  Parkersburg,  W. 
Va. 

SQUARE  D CO..  Detroit.  Mich. 

Star  Porcelain  Co.,  The,  Trenton,  N.  J. 
Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton.  N.  J. 

Wheeling  Tile  Co.,  Wheeling.  W.  Va. 
PORCELAIN  TUBES.  — See  Tubes, 
porcelain. 

POROSITY. — As  applied  to  porous  dia- 
phragms, the  proportion  of  the  cross-sec- 
tion of  the  same  which  is  filled  with  elec- 
trolyte and  is  therefore  capable  of  carry- 
ing electric  Current.  The  degree  of  poros- 
ity may  vary  from  2%  in  a very  dense  un- 
glazed porcelain  partition  to  20  or  30%  in 
a paper,  cardboard,  sand  or  asbestos  dia- 
phragm. 

POROUS  CUPS,  BATTERY.— Certain 
types  of  batteries  employ  two  solutions 
which  are  separated  from  each  other  by 
a porous  cup.  The  cup  serves  to  separate 
the  main  body  of  the  solutions  but  allows 
a partial  mixture  of  the  fluids  by  diffusion 
through  the  porous  cup  usually  made  of 
unglazed  earthenware. 

Manufacturer: 

Manhattan  Electrical  Supply  Co.,  Inc., 

17  Park  PL,  New  York,  N.  Y. 
PORTABLE  BASES  (LAMP).  — See 
Bases  and  pedestals,  floor  lamp;  Bases  and 
stands,  table  lamp. 

PORTABLE  BENCHES.— See  Benches, 
electricians’  portable. 

PORTABLE  BUFFERS.— See  Buffers, 
electric,  bench  and  portable. 

PORTABLE  DRILLS.— See  Drills,  elec- 
tric portable. 

PORTABLE  FLEXIBLE  ARMS.— See 

Flexible  arms  for  portable  lamps. 

PORTABLE  GRINDERS.— See  Grinders, 
electric,  portable. 

PORTABLE  GUARDS  (LAMP).— See 

Guards,  lamp,  non- locking,  portable  and 
miscellaneous. 

PORTABLE  HOISTS.— See  Hoists,  elec- 
tric, portable. 

PORTABLE  INSTRUMENT.— One  which 
is  designed  to  be  moved  from  place  to 
place,  as  distinguished  from  the  stationary 
type  wdiich  is  made  to  be  mounted  on  a 
panel,  switchboard,  pedestal,  etc.  While 
there  are  many  small  electrical  instru- 
ments which  are  strictly  portable,  the 
term  is  usually  applied  to  those  of  me- 
dium size  and  of  considerable  accuracy, 
used  for  general  laboratory  or  field  wfork. 

PORTABLE  LAMPS. — See  Lamps,  bou- 
doir; Lamps,  clamp,  bed  or  dresser; 
Lamps,  desk;  Lamps,  floor;  Lamps,  hand, 
inspection  and  trouble;  Lamps,  piano; 
Lamps,  table  and  reading;  Lamps,  port- 
able, miscellaneous,  not  otherwise  listed. 


circ.V,tj  F?r  currents  up  to  200 
”£-££! ln*rlcal  contact  is  used, 

andortK^?rn^.n«»  currents  screw  connections 
dkLS?  iclips  ara  squired.  With  pot- 
P heads  having  no  detachable  <;ap  the  dis- 

tfK°n®  8ts  £ Waterproof  nut  on 
vey  top  of  the  cap  which  is  removed  with  a 

2nrt Wh*ra  di®fonnection  is  necessary. 

2nd  Where  single-conductor  cable  is  used  the 

le.Me,*d  is  rdeu°f  porcelain  entirely,  ex- 
Alk  ept  for  an  iron  bracket  to  support  it.  The 
tube  mounted  on  a crossarm 
manner  of  other  overhead  line 
Single-conductor  potheads  of 
ar^.  found  very  economical  and 
bee  practical  as  dlsconnectlves  where  no  cable 
p^erminal  is  involved,  as  at  test  points  on 
Pla£yeJ*head  ,,nes-  For  general  construction 
icatures  see  the  description  below  under 
nine  non-aisconnecting  type. 

port  Manufacturers: 

See*  * ELECTRIC  CO.,  Baldwin  Ave.  & 

hou4  ^ Montgomery  St.,  Jersey  Citv,  N.  J. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
Pt  ford  & Myler  Sts.,  Hamilton,  Ont., 
phoi  Can. 

Pi  ELECT JUCAL  DEVELOPMENT  & MA- 
elec  CJTINE  CO  • 221  N-  23rd  St..  Philadel- 
phia.  Pa.  "Franklin.”  (See  display 
t adv.  Page  1260.) 

cW  Metrical  Engineers  Equipment  Co..  35 
tabl  g #Desplaines  St.,  Chicago,  111.  "Three 

lane  G o*  JJf.  Electric  Specialty  Co..  7130-52 
p®  ^Chicago  Ave.,  Chicago.  111.  "G  " 

den:  Hopewell  Insulation  & Mfg.  Co  Inc 
Froi  Hopewell,  Va.  * 

P<  H1XPkRDu  CO  • 6301  Butler  St., 

join  _ Bittsburgh,  Pa. 

Mac  J°hns- Pratt  Co.,  The,  555  Capitol  Ave., 
Yorl  Hartford,  Conn. 

Standard  Underground  Cab’e  Co.,  West- 
Pi^'  l^use  Bldg.,  Pittsburgh.  Pa. 

etL  WKSTINGHOrSE  ELECTRtC  & MFG. 

PC  CO..  Past  Pittsburgh,  Pa.  (See  dis- 
New  play  adv.  pages  1395-1402.) 

EmoS^  and  LIGHTING 

1 re*  ™?LE’  NON -DISCONNECTING  TYPE. 

trea*_„  £ earlv  types  of  brass  open-top  end- 
^ell  have  largely  been  superseded  by  cast 
rfr  L°n  uells  or  pots  with  covers  to  protect 
holt  « SUI/aae  ot  thte  compound  from  the 

teMMf,UK.Ulation  ,° ! dlr‘-  The  ^ver  carries 
tersuitable  porcelain  tubes  to  insulate  the  in- 
PCividual  conductors  as  they  emerge  from 
Mar  he  pot.  One  type  has  a bell  of  porcelain 
senp  lth  an  all-porcelain  cover.  With  the  in- 
gen*  oor  type,  the  outlet  tubes  are  of  corru- 
pt ated  porcelain  the  size  and  spacing  being 
Porflad?  suitable  for  the  voltage.  The  base 
elec f the  Pot  is  equipped  with  suitable  flt- 


Manufacturers: 

BRADY  ELECTRIC  & MFG.  CO..  42 
Center  St..  New  Britain.  Conn. 

Co°k  Electric  Co  900-10  W.  Van  Buraa 
St.,  Chicago,  111.  "Cook.” 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  I!l.  "Three 

HHo^w'cll!nvaRUOn  * Mfs-  C°-  I"®-. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 

Western  Electric  Co..  Inc.,  195  Broad- 
way, New  York,  N.  Y 

Clec?r!cS’  COOKIN<5— See  Cooking  pots. 
clans’1^’  FIRE’— Sce  Fire  pots,  electri- 

lyP|SafedGLUE'— See  Glue  pots'  electricaI- 

„,P?TS’„MILT,NG— See  Mcltcrs.  metal. 
cinyrheatedheated:  MeUers;  wax-  dectri- 

and°JoiderOLDER‘~See  Meltins  P°t8'  lead 

, F ?„TT  E P ' — T,rad e na">e  for  sheet  steel 
h®*®8,  a?d  ™b*net®»  and  ground  clamps 
manufactured  by  the  Potter-Acme  Mfe- 

Ohio.912"920  Champlain  Avi.  CtevetanS; 

nof9JT^R'ACME  MFG.  CO.,  THE. 912- 

92°  Champlain  Ave.,  C’eveland,  Ohio.  Man- 
ufacturer  of  sheet  steel  cabinets  and  boxes 
and  ground  clamps.  President,  G.  M.  Pot- 

'KCex>prifs,ident'  F H-  Neff;  secretary. 
Joseph  Kahsky;  treasurer,  W.  A Neff 
Sales  representatives.  F.  W.  Oettinger 
&rp"  New  York  N Y.;  J.  S.  Jacobson 
ca  x?'  * ly  Electric  Sales  Co., 

Louisville.  Ky.;  Keeler  White  Co..  San 
Francisco,  Cal. 

BASES. — See  Bases, 
and  stands,  table  lamp,  pottery,  glass,  etc. 


elCC  . , vM».FFCU  "HU  BUIlHUie  m- 

Dft.  g8*t. to  insure  connection  to  the  lead 
prevent  leakage  of  the  com- 
SiS°Und  f 18  flttached  to  the  cable 

Min  e 5°«  l»  filled  with  an  asphaltic  corn- 
ill  ll.ound  in  the  molten  state. 

PC  Potheads  are  made  In  four  voltage  class- 
OR’sicatlons:  (a)  up  to  600,  (b)  up  to  7500 
whi<2)  up  to  15.000,  (d)  up  to  30.000  volts, 
a tor  utdoor  potheads  are  provided  with  longer 
lamjibes  and  the  tops  are  protected  from 
lines*oisture  by  a porcelain  cap  which  pre- 
operents  leakage  from  the  line  to  the  metal 
is  kjf  the  pot. 

PCT£e  l,nc  ^fres  «re  connected  to  the  cable 
cupsHnd^£tor8  by  sieves  which  may  be  in- 
Co  de  thtPv  P?*  °r  above  the  caps.  If  above. 

prsle«faiw  insulation  above  the  caps  must 
well  taped  and  waterproofed. 

used  Manufacturers: 

than  AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
If  nc  Montgomery  St.,  Jersey  Citv.  N J 
stooc  ELECTRICAL  DEVELOPMENT  & MA- 
vahr  ^HINE  CO..  221  N.  23rd  St..  Philadel- 
befoj  Phia,  Pa.  "Franklin."  (See  display 
zero  adv.  page  1260.)  * 

nega  Electrical  Engineers  Equipment  Co.,  35 
mere  S.  Desplaines  St.,  Chicago,  111.  "Three 
nega  E. 

be  Electric  Specialty  Co.,  7130-52  S 

dire<  Chicago  Ave..  Chicago,  111.  "G  & W" 
angt  Hopewell  Insulation  & Mfg.  Co..  Inc 
or  ii  Hopewell,  Va.  ’ 

func  HUBBARD  & CO.,  6301  Butler  St., 
the  : Pittsburgh,  Pa. 

^hns-Vrait  Co.,  The,  556  Capitol  Ave., 
light  Hartford,  Conn. 

phot  Standard  Underground  Cable  Co  West- 
with  iughouse  Bldg.,  Pitsburgh.  Pa/’ 
the  AVESTINGHOUSE  ELECTRIC  & MFG 
In*  CO.,  East  I’ittsburgh,  Pa.  (See  dis- 
elect Play  adv.  pages  1395-1402.) 

tf!£m.pPTH,EAD.s’,  telephone  cable.-a 

nosiwln 6 t °!i  ci°sing  the  end  of  paper-insu- 
n°as  L d,^J^d'<;ove1red  teleph0ne  cable  where 
silk  e t.erim  na  ^i**68  are  brought  out.  It 
the  C?n*S  St!L  a lead  s,ecv©  with  a 

silk  »iPed  tbe  Cftble  sheath  and  the 

t^d  «"fd  a sealing  compound 

it  nal«  wires  are  rubber-covered 

on  are  sometimes  called  pothead  wires. 


riAMQ^  CarlE  s ' LEATHERf  ELECTRI. 

Cl  A NS  ' These  pouches  are  small  leather 

bags  which  may  be  strapped  to  the  belt 
or  hung  by  straps  over  the  shoulder.  Thev 
are  made  in  several  sizes  and  are  used 
to  carry  miscellaneous  tools  or  small  sup- 
plies, such  as  screws,  staples,  nails,  etc. 
Manufacturers: 

nAveRKChlcCa?o.  ft.  1238  Fuller‘°" 
CaAntoTnne  ^ 

POULSEN  ARC. — See  Oscillators,  radio. 

_ POUNDAL. — The  force  which  acting  for  * 
Sf*COnnd  «P°n  a mass  of  one  pound  will 

It  is  » Rrmi?.C  ty«?f  one  toot  per  second. 

It  is  a British  unit,  equal  to  13,825  dvnts 

EQUmMcwT0  ENGi  NEE  RING  & 

, I PM  ENT  CO.— 2401  W.  Wnshiruvinn 

verirpdC^C?&°’  P1,  Manufacturer  of  pul- 
TrS.  equipment.  President,  H.  B. 
Wallace  secretary  and  treasurer,  C.  C. 

POWELL,  F.  W. — 420  Penn  Ave.  Pitts- 
burgh, Pa.  Manufacturer  of  plug  fuses 
Business  established  1915.  President  and 
general  manager.  F.  W.  Powell. 

POWELL  CO.  WILLIAM.— 2531  Spring 
Grove  Ave  Cincinnati,  Ohio.  ManGfac? 
turer  of  lubricators,  valves  and  other 
steam  specialties.  President  and  general 
^onrg|erEChaE*  McFa rla n ; secretary! 
Coombe  E ^eitkamPJ  treasurer,  H.  H. 

,nr°^R^wer  tbe  time  rate  of  do- 
ing work  or  the  work  done  per  unit  time 

of1eworkevSirfd  l°  di°  a certain  amount 
witiTk  u Vari*el  Aversely  as  the  time  in 
,l,si  be  done*  The  common  unit 
i ^SnIial  power  *n  the  English  sys- 
♦hT  If  the  horsepower.  The  unit  of  elec- 
tric power  is  the  watt.  In  d-c.  circuits 
the  power  in  watts  is  the  product  of  am- 
peres by  volts,  or  P = El  watts 
single-phase  a-c  circuits  the  power  Is 
™™a  tIle  Product  of  volts,  amperes  and 
power- factor,  orP  = KEI  watts.where  F* 
rui^  e^OWer"fnc,tor^  in  ^ree-phase  clr- 
equaI«  p = 1-732  KEI  watts. 
See  Watt,  power-factor.  If  the  oower 
constant,  the  total  amount  of  worlTdone  is 
the  product  of  the  power  by  the  time  in 
seconds  or  hours;  see  Work 

bl owera^ti <TTu r b 'Yies* mn n ut ac* ; (fred  b^ThS 

!vOvrrNeTwU«!0XerYC0-  3"  Mad*~" 

POWER.— Trade  name  for  belting  man- 
ufactured  by  the  Voorheea  Rubbed  Mfg. 
20-56  Bostwick  Ave.,  Jersey  City, 

CO  » L— 20  S.  23rd  St.,  Phil- 
Manufacturers  of  motor- 
driven  deck  planers  and  other  wood  work- 
ing machinery. 
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POWER,  A-C. — The  power  in  an  alter- 
nating-current circuit  is  the  average 
value  of  the  products  of  the  coincident 
instantaneous  values  of  the  current  and 
e.m.f.  for  a complete  cycle,  as  indicated 
by  a wattmeter  in  watts  or  kilowatts.  It 
is  often  called  the  true  power  to  distin- 
guish it  from  the  apparent  power. 

POWER,  APPARENT.— The  product  of 
the  effective  or  r.m.s.  values  of  the  e.m.f. 
and  current  in  a circuit  is  called  the  ap- 
parent power  and  is  expressed  in  volt- 
amperes  or  kilovolt-amperes.  In  d-c.  cir- 
cuits apparent  power  equals  true  power. 
Also  see  Power,  a-c. 

POWER  CABLE.— A cab!e  used  for 
transmitting  power,  either  electrically  or 
mechanically. 

POWER  CAPACITY. — The  power  that  a 
machine  can  safely  carry,  usually  deter- 
mined by  its  current  capacity. 

POWER  CIRCUITS— Those  used  for 
transmitting  power.  See  Circuits,  light 
and  power. 

POWER  DISTRIBUTION  LINES.— See 

Distribution  lines  for  power  and  lighting. 

POWER  FACTOR.  — The  power-factor 
of  a circuit  is  the  ratio  of  the  true  power 
in  the  circuit  (expressed  in  watts)  to  the 
apparent  power  (expressed  in  volt-am- 
peres.) In  a balanced  alternating-current 
circuit  in  which  both  the  e.m.f.  and  cur- 
rent are  sinusoids,  the  power- factor  is  the 
cosine  of  the  phase  difference,  when  this 
is  represented  by  an  angle.  In  a direct- 
current  circuit  the  true  power  and  appar- 
ent power  are  equal,  hence  the  power- 
factor  is  unity  or  1. 

POWER-FACTOR  METERS.  — Power- 
factor  meters  are  instruments  which  oper- 
ate on  the  principle  of  a wattmeter  and 
indicate  directly  the  power-factor  of  the 
circuit.  The  pfincip’es  of  both  the  elec- 
trodynamometer and  induction  types  of 
wattmeter  are  used  in  commercial  instru- 
ments. In  one  form  of  single-phase  in- 
struments of  the  electrodynamometer  type, 
there  are  two  coils  at  right  angles  on  the 
moving  element  connected  across  the  l ne 
and  a set  of  fixed  coils  in  series  with  the 
load.  One  moving  coil  is  connected  in 
series  with  a resistance  and  the  other  in 
series  with  an  inductance.  The  currents 
in  the  two  coils  are  then  90°  out  of  phase 
and  their  reaction  with  the  fixed  coils 
therefore  depends  on  the  power- factor.  At 
unity  power- factor  the  coil  with  resist- 
ance In  series  has  all  the  torque  exerted 
on  it,  giving  one  deflection.  At  zero  pow- 
er-factor the  other  has  full  torque  exerted, 
giving  a deflection  90*  away.  Intermediate 
power-factors  combine  the  action  and  the 
deflection  is  the  resultant  of  the  two 
torques. 

Polyphase  instruments  have  three  coils 
in  the  moving  system  and  the  inductance 
is  eliminated.  The  three  coils,  which  are 
connected  one  across  each  phape,  combine 
their  torques  so  that  the  moving  system 
takes  up  a position  of  minimum  resultant 
torque  which  varies  with  the  power-fa6tor. 

The  induction  principle  is  also  employed. 
Coils  are  placed  so  as  to  produce  a rotat- 
ing magnetic  field  and  an  iron  vane  free 
to  rotate  is  placed  In  it.  This  vane  is 
magnetized  by  a stationary  coil,  which  is 
the  series  coil.  The  rotating  field  either 
attracts  or  repels  the  vane  and  it  takes 
up  a position  where  the  zero  of  the  rotat- 
ing field  occurs  at  the  same  instant  as 
zero  of  its  own  fle’.d,  and  thus  indicates 
the  phase  angle  or  power- factor. 

These  Instruments  are  used  on  circuits 
where  the  control  of  power- factor  is  re- 
quired or  where  it  is  desirable  to  know 
what  it  is.  They  are  frequently  used  on 
panels  for  controlling  generators,  syn- 
chronous converters  and  condensers  or 
motors. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

ESTERLINE-ANGUS  CO..  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Instruments  made  in  hori- 
zontal edgewise  pattern  with  several 
standard  scales  showing  power  factors 
as  low  as  0.25,  with  either  leading  or 
lagging  current.  They  can  be  fur- 
nished self-contained  for  any  potential 
up  to  650  volts,  and  in  capacities  up 
to  200  amp.  For  use  on  circuits  above 
1150  volts  or  200  amp.,  instruments  are 
furnished  with  current  transformers. 
(Bulletin  46045.)  See  adv.  pages  1203- 
1223.— Adv. 

Rollpr-Smitl*  Co..  233  Broadway,  New 
York,  N.  Y. 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
er.y  Park,  Newark,  N.  J. 

POWER  HOUSE.— Strictly  speaking,  a 
term  applied  to  the  building  containing 
power-generating  equipment  but  often 
looselv  used,  especially  with  small  sys- 
tems, to  refer  to  the  apparatus  as  well  as 
the  building. 

POWER,  INDUSTRIAL,  DEVELOP- 
MENT AND  STATUS  OF.— Careful  study 
of  the  events  of  recent  years  in  the  indus- 
trial power  field  and  of  statistics  covering 
the  last  few  years  offers  much  of  value 
to  central-station  interests,  power  users 
and  manufacturers  throughout  the  United 
States. 

Growth  in  the  industrial  power  load  fol- 
lowed development  of  the  lighting  load. 
The  first  central-station  companies  were 
purely  lighting  companies,  not  having  any 
power  load  whatever.  Even  this  lighting 
load,  which  seems  to  have  been  a very 
specialized  service  as  we  view  it  today, 
was  a comparatively  concentrated  load. 
The  distribution  lines  of  the  early  generat- 
ing stations  were  short  and  they  at- 
tempted to  supply  only  the  central  or 
downtown  districts  in  the  larger  cities. 
The  first  appearance  of  what  may  be 
called  the  power  load  was  about  the  mid- 
dle of  the  decade  1880-50,  when  desk  fans 
were  introduced  in  some  offices.  Electric 
elevators  and  other  applications  of  the 
motor  soon  followed,  the  invention  of  the 
induction  motor  aiding  the  increase  so 
that  by  1890  the  power  load  was  deflntely 
established  in  some  of  the  central  stations. 
The  uses  of  electric  power  at  that  time 
included  motor  drive  for  various  machines 
and  tools  in  industrial  service,  electrically 
operated  street  railways,  fans,  blowers, 
elevators,  etc. 

The  power  load  was  then  and  is  still 
largely  determined  by  local  conditions. 
Many  generating  stations  supplied  dis- 
tricts in  which  very  little  or  no  manufac- 
turing was  done,  while  others  were  and 
have  since  been  established  close  to  manu- 
facturing centers  and  would  have  a large 
industrial  load.  The  importance  of  this 
class  of  service  was  not  fully  realized  by 
the  central  stations  at  first,  and  the  rapid 
increases  in  their  power  service  came  as 
the  result  of  natural  industrial  growth,  and 
the  ever  increasing  perfection  and  adapta- 
bility of  electrical  apparatus  for  industrial 
service.  Within  the  last  few  years,  espe- 
da'ly  the  last  seven,  many  of  the  large 
I rogressive  central  stations  have  made  a 
definite  effort  to  secure  as  much  as  pos- 
sible of  this  desirable  power  load.  Conse- 
quently growth  in  the  industrial  power 
load  during  this  seven-year  period  has 
been  phenominal  though  the  increase  has 
been  gradual  and  continuous  from  year  to 
year.  The  central-station  output  of  elec- 
trical energy  for  industrial  purposes  has 
been  far  in  excess  of  the  most  optimistic 
expectations. 

An  average  taken  from  statistics  eman- 
ating from  three  reliable  sources  indicates 
that  electrical  energy  sold  for  power  con- 
sumption in  the  United  States  amounted 
in  kilowatt-hours  to  7,451,000,000  in  1914: 

9.352.000. 000  in  1915;  13,023,000,000  in  1916; 

16.594.000. 000  in  1917;  20,197,000,000  in  1918; 

22.010.000. 000  in  1919  and  25,240.000,000  in 
1920  (latter  part  of  192ft  estimated). 

The  power  load  by  which  this  energy 
was  consumed  was  very  largely  motor- 
driven  machinery.  The  motor  load  has 
increased  from  about  6,100,000  hp.  con- 
nected in  1915  to  nearly  13,000,000  hp.  in 
1920,  and  the  remainder  of  the  connected 
power  load  has  increased  from  about 
700.000  hp.  in  1915  to  1,900,000  hp.  in  1920. 
Some  of  the  important  applications  of  the 
motor  included  are  for  driving  numerous 
kinds  of  machine  tools  and  woodworking 
machinery,  traveling  cranes,  electric  hoists 
end  lifting  magnets,  elevators,  pumps,  air 
compressors,  fans  and  blowers,  coal  mining 
and  ore  handling  machinery,  steel,  cement, 
flour,  textile,  paper,  plup  and  sugar  mill 
machinery,  printing  presses  and  machin- 
ery, laundry  machinery,  etc.  In  addition 
to  this  motor  load,  there  are  these  im- 
portant branches  of  the  industry:  electric 
railways,  electrochemistry,  electrometal- 
lurgy, storage  batteries,  telephone,  tele- 
graph and  radio  communication,  etc.,  each 
having  an  Important  power,  electrochemical 
or  industrial  heating  load.  Among  these 
miscellaneous  power  applications  are  e’ec- 
tric  furnaces,  ovens,  electroplating,  elec- 
trolytic separation  and  refining  of  metals, 
electric  smelting  and  metal  melting,  weld- 
ing. pipe  thawing.  X-ray  production,  etc. 

The  above  figures  of  electrical  power 
sold  are  especially  interesting  since  they 
cover  the  prewar  year  of  1914,  four  war 
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\ears  and  the  two  postwar  years  of  1919 
and  1920.  Even  before  the  period  men- 
tioned and  especially  since  1107  there  has 
been  a gradual  increase  in  the  output  of 
electricity  for  industrial  uses,  and  nearly 
every  year  has  seen  the  proportion  of 
increase  grow. 

Analyzing  the  experiences  of  capable  men 
In  the  industry,  it  is  apparent  that  one  of 
the  outstanding  factors  contributing  to  the 
phenomenal  growth  of  the  central-station 
business  to  its  present  position  of  popu- 
larity and  stability  is  the  wisdom  of  the 
directing  minds  in  maintaining  intelligent 
and  highly  efficient  selling  forces.  More 
and  more  each  year  has  the  capacity  of 
the  sales  engineer  increased  to  a point 
where  he  sells  not  only  electricity  but 
courteous,  intelligent  consulting  engineer- 
ing service  as  well  or,  in  other  words,  he 
sells  the  electricity  and  gives  with  it  the 
engineering  knowledge  and  co-operation 
which  tend  toward  economical  operation  of 
his  customer's  plant. 

Central-station  officials  by  employing 
men  who  in  addition  to  selling  and  engi- 
neering ability  can  comprehend  the  im- 
portance of  courteous  co-operation  with 
the  customer  have  at  once  created  a valu- 
able asset;  and  the  wisdom  of  this  policy 
is  apparent  from  the  fact  that  some  of  the 
largest  Isolated  plants  in  the  country 
have  been  scrapped  and  ^arranged  for 
central-station  service  without  the  factory 
or  mill  owner  ever  conferring  with  an  of- 
ficial of  the  central-station  company. 

The  phenomenal  increase  in  demands 
upon  the  central  station  brought  with  it 
serious  problems  of  planning,  financing 
and  engineering  to  be  met  by  the  directing 
men  of  the  industry,  and  the  successful 
manner  in  which  great  plant  additions,  ex- 
tensions and  betterments  have  been  put 
into  operation  in  the  face  of  unusual  obsta- 
cles is  an  achievement  worthy  of  the  men 
responsible  for  the  stability  of  the  central- 
station  industry,  the  men  who  have  fur- 
nished the  kind  of  management  which  has 
placed  the  central  station  in  the  front 
rank  of  American  industry. 

The  great  war  brought  tremendous  in- 
crease in  industrial  activity.  Managers  of 
large  industrial  establishments  operating 
isolated  plants  were  confronted  with  the 
problem  of  increasing  their  power  facilities 
in  the  face  of  increased  coal  and  labor 
costs  and  rapidly  increasing  prices  and 
slow  delivery  of  generating  equipment. 

Previously  the  power  salesman  had 
pointed  out  the  advantages  of  purchased 
electrical  power.  Why  not  call  upon  him? 
They  did,  with  the  result  that  negotiations 
were  begun  which  resulted  in  a sort  of 
partnership  between  the  central  station 
and  the  power  user;  negotiations  which 
shut  down  many  isolated  plants  and  which 
brought  growth  and  prosperity  to  the 
central -station  Industry. 

The  manner  in  which  these  added  great 
demands  upon  the  output  of  the  power 
companies  of  the  country  were  met  is  a 
striking  indication  of  the  ability  and  gen- 
ius of  electric  public  utility  men.  The 
results  of  years  of  experimenting  and 
study  in  economy  in  fuel  consumption  and 
the  installing  of  large  and  highly  efficient 
turbine-generating  units  were  the  princi- 
pal factors  having  to  do  with  economical 
output  and  when  big  industrial  men  were 
looking  around  for  more  power  to  meet 
the  war-time  demands  upon  their  indus- 
tries. they  were  impressed  with  the  high 
degree  of  proficiency  which  characterized 
the  operations  of  the  electric  power  com- 
panies, and  their  confidence  and  co-opera- 
tion were  soon  established. 

With  the  power  companies'  distributing 
lines  already  pretty  well  loaded,  the  ab- 
normal demand  for  additional  service 
brought  with  it  necessity  for  large  and 
expensive  line  extensions.  And  here  is 
where  the  buyer  and  seller  of  electrical 
energy  were  again  brought  to  closer 
friendship.  Co-operative  effort  had  already 
been  enhanced  with  the  adjustment  of 
rates,  especially  an  arrangement  for  some 
larger  power  users  by  which  the  power 
company  supplied  electricity  at  generator 
voltage  and  the  customer  furnished  and 
maintained  all  transformers  and  switching 
equipment,  the  operation  of  same  being 
under  the  supervision  of  the  power  com- 
pany. 

But  the  Installation  of  new  mains  and 
feeders  added  to  the  power  companies' 
already  great  need  of  new  capital,  and  it 
was  then  that  the  industrial  power  users 
again  showed  their  faith  in  the  central- 
station  industry  by  advancing  funds  equal 
in  amount  to  the  cost  of  their  particular 
line  extension,  said  amounts  being  refunded 
on  a basis  represented  by  a certain  per- 
centage of  credit  against  subsequent  power 
bills. 

Contrary  to  the  general  curtailment  of 
war-time  industrial  activitiy,  statistics 
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for  the  postwar  years  of  1919  and  1920 
show  a continued  increase  in  the  output 
of  the  central  stations,  and  seemingly  al- 
most as  a reward  for  merit  the  deflation 
which  has  come  to  the  lumber,  iron,  lea- 
ther, grain,  cotton,  wool,  coffee,  sugar 
and  other  markets  has  not  been  felt  by 
the  electrical  industry.  On  the  contrary, 
the  electrical  utilities  have  been  able, 
largely  through  their  own  selling  organ- 
izations, readily  to  market  public  utility 
securities,  thus  making  more  funds  avail- 
able and  at  the  same  time  adding  to  the 
great  number  of  persons  directly  inter- 
. ested  in  this  formidable  industry. 

The  central  station  in  the  hands  of  able 
men  undoubtedly  has  established  itself  as 
the  most  convenient,  economical,  efficient, 
flexible  and  reliable  source  of  industrial 
power  supply.  With  improved  and  better 
balanced  legislative  and  regulatory  poli- 
cies even  greater  advancement  may  be 
looked  for  in  the  industrial  power  field. 

Improvement  in  industrial  power  equip- 
ment has  kept  pace  with  -the  growth  in 
electrical  energy  output,  the  most  recent 
advancements  being  more  especially  along 
economical  lines  rather  than  technical. 

POWER  LOSS  IN  CONDUCTORS. 

Whenever  a current  flows  through  a con- 
ductor some  of  the  energy  is  converted 
into  heat  and  is  dissipated.  The  energy 
thus  lost  per  second  is  equal  to  the  square 
of  the  current  times  the  resistance,  or 
W— IaR  Joules,  when  I is  in  amperes  and 
R in  ohms.  The  same  formula  gives  the 
power  loss  in  watts  due  to  this  heating. 
This  is  also  known  as  “copper  loss”  when 
the  conductor  is  of  copper.  Another  name 
for  it  is  “resistance  loss,"  since  the  heat- 
ing is  ascribed  as  due  to  overcoming  the 
resistance.  The  above  formula  is  com- 
monly known  as  Joule’s  law. 

POWER  MFG.  CO.,  THE.— Marion.  Ohio. 
Manufacturer  of  oil  engines.  President, 
George  L.  Craig;  vice-president  and  gen- 
eral manager,  J.  M.  Primm;  secretary  and 
treasurer,  F.  B.  Morrison.  Main  office 
and  factory,  Marion,  Ohio.  Branch  of- 
fices. Stuttgart,  Ark.;  Crowley,  La.; 
Houston,  Tex.;  Dallas,  Tex.;  Phoenix, 
Ariz.;  Roswell,  N.  Mex. 

POWER  PLANT,  MISCELLANEOUS 
EQUIPMENT. — The  power  plant  has  need 
for  much  miscellaneous  equipment  for  men 
and  machine,  for  routine  and  for  emerg- 
ency. 

Men  work  best  when  working  under  fa- 
vorable conditions.  Every  power  plant 
should  possess  a comfortable  washroom 
where  the  men  may  wash,  take  a shower 
bath  and  change  their  clothes.  Every 
man  is  entitled  to  a private  clothes  locker, 
towel  and  soap.  First-aid  cabinets  and 
equipment  such  as  stretchers,  lung  motor, 
etc.,  should  be  provided  in  case  of  sick- 
ness, broken  limbs,  electric  shock,  etc. 

Prevention  is  better  than  cure.  It  is 
better  to  maintain  equipment  than  to  have 
to  repair  or  replace  it  after  a shut  down 
has  happened.  A well-equipped  machine 
shop  with  lathes,  drill  press,  milling  ma- 
chine, blacksmith’s  facilities,  pipe  cutting 
and  threading  machines,  etc.,  is  indispens- 
able to  economical  and  efficient  main- 
tenance. Boiler-room  instrument  repair 
shop  and  a fuel  testing  outfit  are  also  good 
investments  for  plants  of  almost  any  size. 

Air  washers  for  cleaning  the  air  before 
it  goes  to  the  turbogenerators  and.  for 
lowering  air  temperature,  lessens  the 
chance  of  insulation  failures,  keeps  gen- 
erators clean  and  increases  their  current- 
carrying  capacity. 

Air  compressors,  stationary  and  portable 
serve  many  useful  purposes  such  as  sup- 
plying pneumatic  tools,  cleaning  generator 
and  motor  windings  and  general  use. 

The  oxyacetylene  outfit  for  welding  and 
cutting  is  an  asset  to  any  plant.  It  per- 
mits metal  to  be  cut  rapidly  and  broken 
castings  and  worn  shafts  to  be  built  up 
and  made  like  new.  Many  companies  are 
welding  boiler  tubes  instead  of  buying 
new  ones. 

POWER  PLANT  SPECIALTY  CO.— 
Monadnock  Block.  Chicago,  111.  Manufac- 
turer of  power  plant  specialties.  Presi- 
dent, F.  F.  Vater;  secretary,  W.  H.  Steven- 
son. 

POWER  PLANT,  TELEPHONE  OF- 
FICE.—That  part  of  the  central  office 
equipment  which  contains  the  storage  bat- 
tery, charging  machine,  ringing  machine, 
and  power  board. 


Branch  offices,  50  Congress  St.,  Boston, 
Mass.;  Harris  Trust  Bldg.,  Chicago,  111. ; 
Land  Title  Bldg.,  Philadelphia,  Pa.;  Bal- 
boa Bldg.,  San  Francisco,  Cal.;  Park  Bldg., 
Pittsburgh,  Pa.;  Reliance  Bldg.,  Kansas 
City,  Mo.;  Ling  Bldg.,  Dallas,  Tex.  Sales 
representative,  General  Supply  Co.  of  Can- 
ada, Ltd.,  356  Sparks  St.,  Ottawa,  Ont., 
Can. 

POWER  STATION.— The  plant  where 
power  is  generated  and  from  which  it  is 
distributed.  See  Central  station. 

POWER  SWITCHBOARD.— See  Switch- 
boards, general  lighting  and  power. 

POWER  TABLES,  KITCHEN. — Sed  Kit- 
chen power  units  of  power  tables. 

POWER  TABLES.  SEWING  MACHINE. 

1 — See  Sewing  machine  power  tables. 

POWER  TRANSMISSION.— See  Trans- 
mission. 

POWER  TUBES. — Specially  developed 
electron  tubes  which  may  be  used  as  high- 
frequency  generators  for  radio  telephone 
or  telegraph  transmitting  stations.  The 
limiting  factor  in  such  tubes  Is  the  amount 
of  heat  energy  due  to  electronic  bombard- 
ment which  can  be  dissipated  in  the  plate. 
(Also  see  Electron  tubes.) 

POWER  TURBO-BLOWER  CO.— New 
York,  N.  Y.  Manufacturer  of  steam- 
driven  turbines  and  blowers.  A.  N.  Ham- 
merston,  owner.  Main  office,  347  Madison 
Ave..  New  York,  N.  Y.  Branch  offices, 
Chicago.  111.;  Philadelphia,  Pa.;  Scranton, 
Pa.;  Trenton,  N.  J.;  Albany,  N.  Y.;  Bos- 
ton. Mass.;  Pueblo,  Colo.;  Toronto,  Ont., 
Can. 

POWER  UTILITY  STANDS,  FARM.— 

See  Farm  power  utility  stands. 

POWERLET. — Trade  name  for  rigid 
conduit  fittings  manufactured  by  the  Multi 
Electrical  Mfg.  Co.,  703  Fulton  St.,  Chi- 
cago, 111. 

POWER  PA  KS. — Trade  name  for  ignition 
and  lighting  batteries  manufactured  by 
the  Franco  Electric  Corp.,  Franco  Bldg. 
Brooklyn,  N.  Y. 

POWERS. — Trade  name  for  draft  regu- 
lator manufactured  by  the  Powers  Regu- 
lator Co.,  989  Architects  Bldg.,  New  York, 
N.  Y. 


POWER  SPECIALTY  CO.— New  York, 
N.  Y.  Manufacturer  of  superheaters  and 
economizers.  Business  established  1894. 
President,  P.  W.  Foster;  vice-president, 

E.  H.  Foster;  secretary  and  sales  man- 
ager, L.  B.  Nutting;  treasurer,  H.  M. 
Baldwin.  Main  office,  111  Broadway.  New 
York,  N.  Y.  Factory,  Dansville,  N.  Y. 


POWERS  ACCOUNTING  MACHINE  CO., 
INC.— 137  S.  LaSalle  St.,  Chicago.  111. 
Manufacturer  of  electrically  operated  tabu- 
lating, perforating  and  sorting  machines. 

POWERS  REGULATOR  CO.,  THE.— 
New  York,  N.  Y.  Manufacturer  of  draft 
regulators.  Main  office,  989  Architects 
Bldg.,  Newr  York,  N.  Y.  Branch  offices. 
2771  Greenview  Ave..  Chicago,  111.;  522 

Boston  Wharf  Bldg.,  Boston,  Mass. ; Can- 
adian Powers  Regulator  Co.,  Ltd.,  Toronto, 
Ont.,  Can. 

POWERS- WEIGHTMEN-ROSENGART- 
EN  CO. — Phiadelphia,  Pa.  Manufacturer 
of  electroplating  chemicals.  Main  office 
and  laboratories,  Philadelphia.  Pa.  Branch 
offices,  145  Front  St.,  New  York,  N.  Y. ; 
Broadway  & Clark  Ave.,  St.  Louis,  Mo. 

POWRKOLD. — Trade  name  for  electric 
refrigerating  machines  made  by  George 
Spalt  & Sons,  Inc.,  904  BroadwTay,  New 
York,  N.  Y. 

PR. — Trade  name  for  bells  and  buzzers 
manufactured  by  Stanley  & Patterson,  34 
Hubert  St.,  New  York,  N.  Y. 

PRATT  & CADY  CO.,  INC.— Hartford, 
Conn.  Manufacturer  of  electrically  oper- 
ated gate  valves.  J.  B.  Champlin,  secre- 
tary. Main  office  and  factory,  Hartford, 
Conn.  Branch  offices,  Chicago,  111.;  Bos- 
ton, Mass.;  New  York,  N.  Y. ; Detroit, 
Mich.;  Houston.  Tex.;  Cleveland,  Ohio; 
Philadelphia.  Pa.;  Pittsburgh,  Pa.;  San 
Francisco,  Cal.;  Minneapolis,  Minn. 

PRATT  A WHITNEY  CO.— New  York, 
N.  Y.  Manufacturers  of  milling  and  wood 
working  machinery.  President.  James  K. 
Cullen;  vice-president.  C.  L.  Cornell;  sec- 
retary, Fay  Ingalls;  treasurer,  J.  B.  Cor- 
nell. Main  office,  111  Broadway,  New 
York,  N.  Y.  Branch  office,  33  S.  Jeffer- 
son St.,  Chicago,  111. 

PRATT  A WHITNEY  CO.  OF  CANADA, 
ltd.— Dundas,  Ont.,  Can.  Manufacturers 
of  milling  and  wood  working  machinery. 

PRATT-CHUCK  CO.,  TH  E.— Frankfort, 
N.  Manufacturers  of  armored  cable 

and  conduit  fittings.  President  and  treas- 
urer, R.  U.  Sherman;  vice-president  and 
•general  manager.  G.  H.  Sicard;  secretary, 
W.  T.  Scarritt.  Main  office,  Frankfort  N. 
Y.  Factories,  Frankfort  and  Oneida.’  N. 
Y.  Sales  representatives,  R.  B.  Corey  & 
Co.,  1170  Broadway,  New  York.  N.  Y.;  O. 
D.  Allen,  1123  Broadway,  New  York,  N.  Y.  * 

F.  B.  Smith  & Co.,  170  Summer  St.,  Bos- 
ton, Mass.;  George  C.  Richards  & Co.,  557 
W.  Monroe  St.,  Chicago,  111.;  Electrical  | 
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Kenyon  Bldg.,  Louisville,  Ky.; 
Electrical  Sales  Co.,  2 E.  Redwood  St., 
BaU'more,  Md.;  W.  H.  Beaven.  Jefferson 
City  Bank  Bldg.,  Birmingham,  Ala.;  B.  K. 
Sweeney  231  15th  St.,  Denver,  Colo.; 
Garnett  Young  & Co.,  612  Howard  St.,  San 
Francisco,  Cal.  (boxes,  covers,  etc.);  H. 
B.  Squires  & Co..  587  Howard  St.,  San 
Francisco,  Cal.  (cable). 

a*P*RAI7  MJT9*  co>  WILLIAM  E.— 190  N. 
State  St.,  Chicago.  111.  Manufacturer  of 
roller  and  thrust  bearings.  William  E. 
Pratt,  sole  owner.  Factory,  Joliet,  HI. 

-rTS  a9,P1X.AT,ON  equipment,  elec- 

™'^L,  RDR  CEMENT  AND  SMELTER 
PyST’  ETC/ — The  Cottrell  process  for  elec- 
trical precipitation  of  dust,  smoke  and 
other  suspended  particles  is  now  fre- 
quently employed  in  smelters,  cement 
plants,  acid  and  other  chemical  works, 
etc  For  some  details  regarding  it  see  Cot- 
trell process  of  electrical  precipitation. 
The  equipment  for  carrying  It  into  effect 
includes  a means  of  producing  direct  or 
pulsating  current  of  30,000  to  250,000  volts 
and  treaters  or  precipitators  in  which  the 
smoke  or  fume  is  subjected  to  this  high- 
tension  negative  corona  discharge.  The 
high-tension  current  is  produced  Indi- 
rectly; usually  there  is  a motor-generator 
set  with  polyphase  synchronous  motor  and 
single-phase  generator,  the  current  from 
which  is  stepped  up  in  a special  trans- 
former to  approximately  the  voltage  de- 
sired and  then  rectified  in  a.  special  recti- 
fier capable  of  handling  such  high  voltage. 
In  most  cases  the  rectifier  has  been  of  the 
mechanical  type  consisting  of  rotating 
brushes  contacting  with  stationary  arcs  of 
large  radius,  the  rotating  element  being 
driven  at  synchronous  speed  by  a syn- 
chronous motor,  which  may  be  the  motor 
of  the  motor-generator  set;  other  recti- 
fiers have  been  tried,  inclifding  the  elec- 
tron-discharge type.  The  treaters  are 
metallic  tubes  or  pipes,  forming  the  posi- 
tive or  collecting  electrodes,  in  which  an 
axial  wire  or  other  conductor  is  suspended 
that  forms  the  discharging  or  negative 
electrode;  the  metals  used  for  the  treater 
pipes  depend  on  the  character  of  the  gases 
and  suspended  matter  under  treatment, 
lead  and  cast  iron  being  probably  most 
used.  Every  part  of  the  high-tension  cir- 
cuit, especially  the  transformer,  rectifier 
and  discharge  electrodes,  must  be  spe- 
cially insulated.  High-tension  sphere 
gaps  and  other  measuring  instruments  are 
provided,  also  in  many  cases  automatic 
means  for  restoring  normal  operation  after 
a temporary  short-circuit  in  the*  treater 
due  to  some  conducting  material  bridging 
between  the  axial  electrodes  and  the  pipe. 
Manufacturers: 

Allis-Clialmers  Mfg.  Co.,  Milwaukee, 
Wls. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  All  of  the  special  elec- 
trical equipment  required  for  Cottrell 
Electrical  precipitation  plants.  This 
Company  has  co-operated  from  the 
beginning  with  the  owners  of  the  Cott- 
rell process  and  thoroughly  under- 
stands the  requirements.  Other  G-E 
service  to  the  chemical  industries,  to 
which  precipitation  equipment  is  par- 
ticularly applicable,  is  portrayed  on 
page  1213.— Adv. 

Thordarson  Electric  Mfg.  Co.,  501  S. 

Jefferson  St..  Chicago,  111. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (Sec  dis- 
play adv.  pages  1395-1402.) 

PRECISION. — Trade  name  for  tachom- 
eters manufactured  by  the  McDonnell 
Odometer  Co.,  3501-03  S.  Kedzie  Ave.,- Chi- 
cago, 111. 

PRECISION  INSTRUMENT  CO.— 21 
Halsey  St..  Newark,  N.  J.  Manufacturer 
of  boiler  efficiency  and  gas  plant  instru- 
ments. Business  established  1910.  Presi- 
dent. C.  P.  Baldwin;  vice-president,  L.  D. 
Vorse;  secretary- treasurer,  M.  G.  Borg- 
man. 


PRECISION  SCIENTIFIC  CO.— $20-822 

S.  Tripp  Ave.,  Chicago.  111.  Manufacturer 
of  water  stills  for  gas.  gasoline  or  steam. 

PRECISION  THERMOMETER  A IN- 
STRUMENT CO.— Philadelphia,  Pa.  Man- 
ufacturer of  precisidn  instruments.  Busi- 
ness established  1910.  President,  Lewis 

G.  Wilson;  vice-president  and  treasurer, 
Edward  Collins,  Jr.;  secretary,  Henry  L. 
Balderston;  general  manager,  Carl  Waser. 
Main  office,  1434  Brandywine  St..  Philadel- 
phia Pa.  Branch  office.  760  Monadnock 
Block,  Chicago.  111.  Sales  representatives, 
Rodgers  & Reitz,  15  E.  Fayette  St..  B&lti- 
w-  Balderston  Co.,  Inc., 
Mills  Bldg.,  San  Francisco,  Cal.;  Foxboro 
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Co.,  Oklahoma  Gas  Bldg.,”  Tulsa,  Ok  la.; 
Splitdorf  Electric  Co.,  1621  Locust  St., 
Kansas  City,  Mo. 

PREMIER. — Trade  name  for  motor- 
driven  pumps  manufactured  by  the  Barnes 
Mfg.  Co.,  N.  Main  St.,  Mansfield,  Ohio. 

PREMIER. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Electric  Vacuum  Cleaner  Co.,  Inc.,  Ivan- 
hoe  Rd.,  Cleveland,  Ohio. 

PREMIER. — Trade  name  for  vibrating 
bells  and  electric  vibrators  manufactured 
by  the  Manhattan  Electrical  Supply  Co., 
17  Park  PI.,  New  York,  N.  Y. 

PREMIER. — Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  549  W.  Washington  St.,  Chicago, 

PREMIER. — Trade  name  for  buffing 
wheels  manufactured  by  A.  P.  Munning  & 
Co.,  Church  St.,  Matawan,  N.  J. 

PREMIER. — Trade  name  for  mine  trolley 
clamps  manufactured  by  the  Ohio  Brass 
Co.,  Mansfield,  Ohio. 

PREMIER, — Trade  name  for  farm  light- 
ing plants  and  electric  vulcanlzers  manu- 
factured by  the  Premier  Electric  Co.,  3800- 
3810  Ravenswood  Ave.,  Chicago,  111. 

PREMIER. — Trade  name  for  electric  air 
pumps  and  fractional  horsepower  motors 
manufactured  by  the  Premier  Emergency 
Corp.,  767  3rd  Ave.,  New  York,  N.  Y. 

PREMIER.  — Trade  name  for  name 
plates  and  meter  dials  manufactured  by 
the  Premier  Metal  Etching  Co.,  14th  St.  & 
Van  Alst  Ave.,  Long  Island  City,  N.  Y. 

PREMIER  ELECTRIC  CO.— 3800-3819 
Ravenswood  Ave.,  Chicago,  111.  Manufac- 
turer of  storage  batteries,  telephone  equip- 
ment, farm  lighting  plants,  hand  inspec- 
tion lamps,  spark  plugs,  vulcanizers. 
Business  established  1905.  President, 
treasurer  and  general  manager,  O.  C. 
Dennis;  secretary,  R.  M.  Dennis;  sales 
manager.  A.  J.  Peifer. 

PREMIER  EMERGENCY  CORP.— 767  3rd 
Ave.,  New  York,  N.  Y.  Manufacturer  of 
electric  forge  blowers,  air  pumps  and 
motors.  President,  Otto  A.  FSichs;  vice- 
president,  E.  F.  Collins;  secretary,  E. 
Fuchs;  treasurer,  J.  Connolly. 

PREMIER  HAN  DYVAC.— Trade  name 
for  electric  vacuum  cleaners  manufactured 
by  the  Electric  Vacuum  Cleaner  Co.,  Inc., 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

PREMIER  MFG.  CO.,  INC.— Sandy  Hook. 
Conn.  Manufacturer  of  screw  machine 
products. 

PREMIER  METAL  ETCHING  CO.— 14th 
St.  & Van  Alst  Ave.,  Long  Island  City, 
New  York,  N.  Y.  Manufacturer  of  name 
plates  and  meter  dials. 

PREMO. — Trade  name  for  insulating  and 
protective  shellac  manufactured  by  the 
California  Paint  Co.,  11th,  12th  & Pine 
Sts.,  Oakland,  Cal. 

PREPAY  CAR. — See  Pay-as-you-enter 
car. 

PREPAYMENT  METER.— A type  of 
electric  meter  designed  to  receive  a coin, 
as  for  example  a quarter  dollar,  and  to 
permit  the  use  of  current  to  that  value, 
when,  if  another  coin  is  not  Inserted,  the 
service  will  be  cut  off.  Used  to  avoid  the 
cost  of  reading  meters  and  making  collec- 
tion. See  Meters,  watthour,  service,  pre- 
payment. 

PREPAYMENT  METERS.— See  Meters, 
watthour,  service,  prepayment. 

PRESERVATIVES,  WOOD.— The  com- 
monest preservative  used  for  wood  is  creo- 
sote. However,  this  product  and  carbo- 
lineum  oil,  both  derivatives  of  coal  tar, 
have  been  separately  discussed  elsewhere 
and  here  only  the  less  common  preserva- 
tives will  be  discussed.  Among  these  pre- 
servatives zinc  chloride  Is  perhaps  the 
most  important.  This  substance  is  cheaper 
than  creosote  and  because  it  is  shipped  in 
solid  form  the  freight  charges  may  be  con- 
siderably less.  It  has  the  disadvantage 
that  it  is  soluble  in  water  and  will  in  time 
be  gradually  dissolved  out  of  the  wood. 
Its  use,  therefore,  is  largely  confined  to 
comparatively  dry  locations.  Corrosive 
sublimate  and  various  patented  mixtures 
also  have  been  employed.  The  patented 
mixtures  usually  have  creosote  or  zinc 
chloride  for  their  base. 

Manufacturers: 

C-A  Wood  Preserver  Co.,  Arcade  Bldg., 
St.  Louis,  Mo.  "I'erfecto-Sote." 

Carney  & Co.,  B.  J.,  Grinnell,  Iowa. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Dielectric  Mfg.  Co.,  St.  Louis,  Mo. 
"Phenoleum." 


Flexible  Compound  Co.,  Inc.,  The,  3607 
Haverford  Ave.,  Philadelphia,  Pa. 
"Flexible  Compound." 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

International  Creosoting  & Construction 
Co.,  Galveston,  Tex. 

Northeastern  Co.,  The,  80  Beverly  St., 
Boston,  Mass.  "Letteney." 

Page  & Hill  Co..  814  Plymouth  Bldg., 
Minneapolis,  Minn. 

Protectors  Paint  Co.,  1001  North  Ameri- 
can Bldg.,  Philadelphia,  Pa. 

Reeves  Co.,  The,  3110  S.  Carrollton  Ave., 
New  Orleans,  La. 

Spirittine  Chemical  Co..  Wilmington, 
N.  C. 

Standard  Oil  Co.  of  California,  200  Bush 
St.,  San  Francisco,  Cal. 

Suydam  Co.,  M.  B.,  61st  & Butler  Sts., 
Pittsburgh,  Pa. 

PRESS  CO.,  WELLS  H.— Streator,  111. 
Manufacturer  of  electric  washing  ma- 
chines. President  and  treasurer,  G.  M. 
Stokes;  vice-president,  M.  M.  Press ; secre- 
tary, general  manager,  O.  E.  Stokes. 

PRESS-SURE. — Trade  name  for  termi- 
nal tongs  manufactured  by  the  Thompson 
Mfg.  Co.,  Meadville,  Pa. 

PR  ESS  BOARD. — See  Paper,  fullerboard 
and  pressboard. 

PRESSED  PRISM  PLATE  GLASS  CO.— 
25  N.  Dearborn  St..  Chicago,  111.  Manu- 
facturer of  glass  sign  letters.  President 
and  general  manager,  William  A.  Bond; 
secretary  and  treasurer,  William  Scott 
Bond. 

PRESSED  STEEL  CAR  CO.— Pittsburgh, 
Pa.  Manufacturer  of  cars  for  electric  rail- 
ways. subways,  etc.,  and  electric  steel 
castings.  Business  established  1899.  Pres- 
ident, F.  N.  Hoffstot;  vice-presidents,  N. 
S.  Reeder  and  J.  F.  MacEnulty;  vice-presi- 
dent and  general  manager,  J.  B.  Rider; 
secretary,  C.  E.  Church;  treasurer,  H.  E. 
Swartz;  sales  manager,  C.  E.  Postleth- 
waite.  Main  office,  307 — 5th  ave..  Pitts- 
burgh. Pa.  Factories,  Pittsburgh,  Pa.; 
McKees  Rocks,  Pa.;  Hegewisch,  III. 
Branch  offices.  24  Broad  St.,  New  York. 
N.  Y.;  122  S.  Michigan  Ave.,  Chicago.  111.; 
E.  Street,  Washington,  D.  C.;  4th  & Rob- 
erts Sts.,  St.  Paul,  Minn. 

PRESSED  STEEL  CO.,  THE.— 39  8th  St., 
Muskegon,  Mich.  Manufacturer  of  electric 
foundry  vibrators.  Business  established 
1914.  President  and  general  maanger,  W. 
B.  Lakey:  vice-president,  Charles  H. 
Adams;  secretary,  Mathias  C.  Young; 
treasurer  and  sales  manager,  W.  Earl 
Lakey. 

PRESSES,  ARMATURE,  FIELD  AND 
TRANSFORMER  COILS.— Coils  used  in 
armature,  field  and  transformers,  particu- 
larly those  of  the  pancake  type  must  be 
made  to  exact  dimensions.  To  bring  the 
wound  coil  into  the  exact  shape  and  size 
desired  they  are  subjected  to  pressure  in 
a special  press  designed  for  this  work.  The 
machines  used  for  forming  armature  coils 
though  they  may  involve  the  same  meth- 
ods as  the  press  are  more  commonly  re- 
ferred to  as  forming  machines. 

Manufacturers: 

Enterprise  Machinery  Co.,  The,  30  S. 
Clinton  St.,  Chicago,  111.  “Emco.” 

Hydraulic  Press  Mfg.  Co.,  The,  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Southwark  Foundry  & Machine  Co., 
Philadelphia,  Pa. 

PRESSES.  ARMATURE,  FIELD  AND 
TRANSFORMER  CORES.— The  assembled 
laminations  of  the  armature,  field,  or 
transformer  cores  must  be  pressed  flat  and 
to  exact  dimensions  in  some  form  of  press. 
The  presses  employed  provide  some  means 
of  holding  the  core  in  position  and  striking 
a blow  upon  the  pile  of  laminations*  the 
equipment  being  designed  for  the  particu- 
lar work  done  in  the  press. 

Manufacturers: 

Caldwell  & Co.,  E.  R..  Bradford,  Pa. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago, 
111.  "Segur." 

Hydraulic  Press  Mfg.  Co.,  The.  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Southwark  Foundry  & Machine  Co., 
Philadelphia,  Pa. 

PRESSES,  CAR  WHEEL,  HYDRAULIC. 

— A railway  shop  tool  utilizing  the  princi- 
le  of  the  hydraulic  press  in  obtaining  the 
igh  pressures  required  to  press  \vheels 
and  motor  gears  onto  or  remove  them  from 
their  seats  on  a car  axle.  The  pump  which 
produces  the  pressure  in  the  large  cylinder 
is  power-driven,  either  by  belt  from  a line 
shaft  or  by  a small  direct-connected  elec- 
tric motor.  Suitable  gages  are  provided  to 
show  the  pressure  at  which  the  wheel  is 
pressed  on  or  comes  off  the  axle.  Wheel 
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presses,  especially  in  the  shops  of  large 
companies,  are  fitted  with  graphic  record- 
ing instruments  so  that  a record,  which 
may  be  retained  and  filed,  is  made  of  the 
pressures  at  which  wheels  are  put  on  or 
removed.  In  electric  railway  practice 
wheels  are  usually  pressed  on  axles  with  a 
pressure  amounting  to  about  ten  tons  per 
inch  of  diameter  of  axle  at  the  wheel  seat. 

Manufacturers: 

Caldwell  & Co.,  E.  R.,  Bradford,  Pa. 

Hydraulic  Press  Mfg.  Co.,  The,  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Morgan  Engineering  Co.,  The,  Alliance,  . 
Ohio. 

Southwark  Foundry  & Machine  Co., 
Philadelphia,  Pa. 

Union  Iron  Works  Co.,  Selma,  Ala. 

Watson-Stillman  Co.,  The,  40  Dey  St., 
New  York,  N.  Y.  * 

Wood  & Co..  R.  D.,  Wood  Bldg.,  Phila- 
delphia, Pa. 

PRESSES,  MICA. — These  are  small 
power  presses  that  may  be  either  belt  or 
motor-driven  and  are  used  for  two  pur- 
poses. One  is  for  pressing  together  sheets 
of  built-up  mica.  The  other  is  for  punch- 
ing small  mica  disks  or  rings,  such  as  are 
used  for  plug  fuse  tops,  mica  washers,  etc. 
Bench  type  presses  are  generally  used. 

Manufacturers: 

Dunning  & Boschert  Press  Co.,  Inc., 
Syracuse,  N.  Y. 

Enterprise  Machinery  Co.,  The,  30  S. 
Clinton  St.,  Chicago,  111.  "Emco." 

Hydraulic  Press  Mfg.  Co.,  The,  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

PRESSES*  MOLDED  INSULATION.— 

Hydraulic  presses  canable  of  exerting  pres- 
sures up  to  about  2000  lbs.  per  square  inch 
are  used  for  forming  various  molded  insu- 
lation products.  Steel  dies  are  held  in  the 
press  and  it  is  provided  with  heating  coils 
to  maintain  an  operating  temperature  of 
about  350°  F. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Burroughs  Co.,  Charles,  141-149  Com- 
merce St.,  Newark,  N.  J.  (also  per- 
forming). 

Dunning  & Boschert  Press  Co.,  Inc., 
Syracuse,  N.  Y. 

Farrel  Foundry  & Machine  Co.,  25  Main 
St.,  Ansonia,  Conn. 

Hydraulic  Press  Mfg.  Co.,  The,  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

PRESSES,  MOTOR-DRIVEN,  MISCEL- 
LANEOUS.— Motor  drive  is  now  applied  to 
a very  large  number  of  machine  tools, 
among  which  are  several  types  of  presses. 
Some  of  the  types  of  presses  described 
above  are  motor-driven.  In  addition, 
motor  drive  is  very  extensively  used  on 
punch  presses  for  various  purposes.  Bull- 
dozers are  also  motor-driven  in  a large 
number  of  cases.  In  making  electrical 
equipment,  such  as  armature  laminations, 
transformer  cores,  etc.,  presses  for  notch- 
ing the  iron  and  steel  sheets  are  required. 
These  are  usually  motgr-driven  presses 
and  differ  slightly  from  punch  presses. 
There  are  also  motor-driven  presses  that 
are  used  for  forming  insulating  materials 
of  various  kinds  and  for  baling  scrap  sheet 
metal,  paper,  straw,  hay,  etc.,  and  for 
various  other  special  purposes. 

Manufacturers: 

Bliss  Co.,  if.  W..  Adams  & Plymouth 
Sts..  Brooklyn.  N.  Y. 

Dunning  & Boschert  Press  Co.,  Inc., 
Syracuse.  N.  Y.  (baling). 

Elmes  Engineering  Works,  Charles  F.. 
230  N.  Morgan  St..  Chicago,  HI. 

Excelsior  Tool  & Machine  Co.,  East  St. 
Louis,  111.  "Excelsior." 

Myers  Machine  Tool  Corp.,  Columbia, 
Pa.  "Myers." 

Niagara  Machine  & Tool  Works,  639-685 
Northland  Ave.,  Buffalo,  N.  Y.  "Niag- 
ara." 

Perkins  Machine  Co.,  Warren,  Mass. 
"Perkins." 

Stecher  Co.,  Inc.,  The  Charles,  2301 
Knox  Ave.,  Chicago,  111. 

PRESSES,  OIL  FILTER.— See  Oil  filters, 
dehydrators  and  purifiers. 

PRESSES,  PORCELAIN.— See  Porcelain 
making  machinery  and  dies. 

PRESSES.  PRINTING.  MOTOR -‘DRIVEN, 
— One  of  the  chief  requirements  of  motive 
power  in  printing  presses  is  a certain 
amount  of  speed  variations  and  easy  and 
ready  control  of  the  press.  These  speed 
variations  and  instant  control  can  be  most 
readily  obtained  by  electric  motor  drive. 
This  form  of  drive  is  very  extensively  em- 
ployed, generally  individual  motor  drive. 

A wide  variety  of  control  systems,  motor 
equipment,  etc.,  are  used  each  being  suit- 
able to  the  form  of  press.  On  the  large 
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newspaper  presses  two  motors  using:  auto- 
matic control  in  connection  with  push  but- 
ton stations  are  employed. 

Manufacturers: 

American  Multigraph  Sales  Co.,  The,  E. 
40th  St.  & Ke  ly  Ave.,  Cleveland,  Ohio. 
“Multigraph.” 

Babcock  1 Tinting  Press  Mfg.  Co.,  The, 
38  Pequot  Ave.,  New  London,  Conn. 
Goss  Printing  Press  Co.,  The,  1535  S. 

Paulina  St.,  Chicago,  111. 

Meisel  Press  Mfg.  Co.,  914-948  Dor- 
chester Ave.,  Boston,  Mass. 

Mlehle  Printing  Press  &.  Mfg.  Co.,  14th 
& Robey  Sts.,  Chicago,  111.  "The 
M|ehle.” 

Regina  Co..  The.  47  W.  34th  St.,  New 
York,  N.  Y.  “New  Era.” 

Scott  & Co.,  Walter,  1 lalnfleld.  N.  J. 
Thomson  Press  & Mfg.  Co.,  John,  253 
Broadway,  New  York,  N.  Y. 

United  Printing  Machinery  Co.,  38  Park 
Row.  New  York.  N.  Y. 

Wesel  Mfg.  Co.,  F.,  70  Cranberry  St., 
Brooklyn,  N.  Y. 

PRESSES,  PULLEY.— Instead  of  fasten- 
ing a pulley  to  a shaft  by  damp  or  key 
the  pulley  may  be  forced  onto  the  shuft. 
This  is  done  by  having  a slight  taper  in 
the  hole  of  the  pulley  and  forcing  it  onto 
the  shaft  by  means  of  a press.  Tne  pulley 
put  on  in  this  manner  practically  forms  a 
one-piece  pulley  and  shaft  and  is  free 
from  projecting  set  screws  or  keys. 

Manufacturers: 

Southwark  Foundry  & Machine  Co.. 
Philadelphia,  Pa. 

Wood  & Co..  R.  D.,  Wood  Bldg.,  Phila- 
delphia, Pa. 

PRESSING  IRONS. — See  Irons.  pressing, 
household;  Irons,  pressing,  laundry;  Irons, 
pressing,  tailors’;  Irons,  pressing,  travel- 
ers’. 

PRESSURE  CONTROLLERS  OR  GOV- 
ERNORS.— See  Governors,  compressor  or 
pressure  pump. 

PRESTO. — Trade  name  for  automobile 
electrical  specialties  manufactured  by  the 
Metal  Specialties  Mfg.  Co.,  338-352  N. 
Kedzie  Ave.,  Chicago,  111. 

PRESTO. — Trade  name  for  annunciators 
manufactured  by  the  Partrick  & Wilkins 
Co.,  51  N.  7th  St..  Philadelphia,  Pa. 

PRESTO. — Trade  name  for  electric  heat- 
ing appliances  manufactured  by  the  Presto 
Electric  Co.,  Inc.,  1008  C.  Spreckels  Bldg., 
San  Francisco.  Cal. 

PRESTO  ELECTRIC  CO.,  INC.— 1008  C. 
Spreckels  Bldg.,  San  Francisco,  Cal.  Man- 
ufacturer of  electric  heating  appliances. 
Business  established  1912.  President, 
George  Newman;  vice-president.  M.  S. 
Shoenberg;  secretary  and  treasurer,  L. 
Adelsdorfer. 

PRESTO  HOLDER.— Trade  name  for 
blueprint  racks  manufactured  by  the  Na- 
tional Co.,  Cambridge  39,  Boston,  Mass. 

PREST-O-LITE. — Trade  name  for  stor- 
age batteries  manufactured  by  the  Prest- 
O-Lite  Co.,  533  N.  Capital  St.,  Indianapolis, 
Ind.  and  Prest-O-Lite  Co.  of  Canada,  Ltd., 
Hillcrest  Park,  Toronto.  Ont.,  Can. 

PREST-O-LITE  CO.— 533  N.  Capital  St., 
Indianapolis,  Ind.  Manufacturer  of  stor- 
age batteries,  battery-charging  equipment, 
insulators,  welding  outfits,  etc. 

PREST-O-LITE  CO.  OF  CANADA,  LTD. 
— Toronto,  Ont.,  Can.  Manufacturer  of 
storage  batteries,  battery-charging  equip- 
ment, insulators,  welding  outfits,  etc. 
ITesident,  M.  J.  Carney;  vice-president. 
P.  A.  Rose;  secretary,  H.  F.  Reiss;  treas- 
urer. G.  W.  Mead;  general  munager,  R.  H. 
Combs;  sales  manager,  S.  L.  Mongomery. 
Main  office,  Hillcrest  Park,  Toronto.  Ont., 
Can.  Factories,  Toronto.  Ont.,  Can.;  Mer- 
rilton,  Ont.,  Can.;  Shawinigan  Falls.  Que., 
Can.;  St.  Boniface,  Man.,  Can.  Branch 
offices  and  warehouses,  831  St.  Catharines 
St.,  W.,  Montreal,  Que.,  Can.;  605  Tosche 
Ave.,  Winnipeg,  Man.,  Can. 

PRESTON  MICA  CO.,  ROBERT  K.— 804 
Monadnock  Block,  Chicago,  111.  Manufac- 
turer of  Insulating  tape,  varnish,  mica  and 
mica  products. 

PRESTON  ITE. — Trade  name  for  mica 
plate,  rings  and  tubes  manufactured  by 
the  Robert  K.  Preston  Mica  Co.,  804 
Monadnock  Block,  Chicago.  111. 

PRESTOPAL. — Trade  name  for  illumi- 
nating glassware  manufactured  by  the 
Gleason-Tiebout  Glass  Co.,  99  Commercial 
St.,  Broklyn,  N.  Y. 

PRESTURN. — Trade  name  for  sockets 
and  switches  manufactured  by  Harvey 
Hubbell,  Inc.,  Bridgeport.  Conn. 

PRI ESS- BARTH. — Trade  name  for  radio 
transmitter  manufactured  by  the  Wireless 


Specialty  Apparatus  Co.,  C & Fargo  Sts., 
Boston,  Mass. 

PRIEST'S. — Trade  name  for  electric 
horse  clipping  and  grooming  machines 
manufactured  by  the  American  Shearer 
Mfg.  Co.,  Nashua,  N.  H. 

PR  IMA. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Buck- 
eye Prima  Co.,  Sidney,  Ohio. 

PRIMARY  BATTERY  OR  PRIMARY 
CELL. — An  electrochemical  cell  which 
serves  as  a primary  or  original  source  of 
electrical  energy.  This  energy  is  produced 
as  the  result  of  nonreversible  chemical  ac- 
tion in  the  cell.  See  Batteries. 

PRIMARY  COIL.— This  term  frequently 
has  been  applied  to  the  high-voltage  coil 
of  a transformer,  whether  on  the  incoming 
or  outgoing  side,  but  more  accurately  de- 
scribes the  coil,  whether  on  transformer, 
induction  coil  or  induction  motor,  that  is 
connected  to  the  source  of  energy.  See 
Primary  and  primary  transformer. 

PRIMARY  LUMINOUS  STANDARD.— 
Defined  as  “a  recognized  standard  lumi- 
nous source  reproducible  from  specifica- 
tions.” The  most  widely  used  standard  is 
the  international  candle  which  is  used  in 
the  United  States,  France,  Great  Britain 
and  many  other  countries.  See  Candles. 

PRIMARY  REFLEX.— Trade  name  for 
spark  plugs  manufactured  by  the  Reflex 
Ignition  Co.,  3068-3086  W.  106th  St.,  Cleve- 
land, Ohio. 

PRIMARIES  IN  DISTRIBUTION.— In  a 

transformer  the  winding  that  is  connected 
to  the  source  of  supply  is  known  as  the 
primary  coil,  the  delivery  coil  being  known 
as  the  secondary.  In  2200-volt  distribution 
the  distributing  or  service  transformer 
usually  steps  down  to  a lower  voltage  and 
popular  usage  has  extended  the  meaning 
of  these  words  so  that  2200-volt  wires  are 
commonly  called  primaries  and  the  lower- 
voltage  wires  are  called  secondaries. 

PRIMARY. — The  electric  circuit  or  cir- 
cuits to  which  electric  power  is  given  and 
from  which  electric  power  is  transferred 
to  a secondary  circuit  by  means  of  elec- 
tromagnetic induction.  It  is  commonly- 
used  to  designate  one  of  the  windings  of 
induction  coils,  transformers  and  induc- 
tion machines. 

PRIMARY  CELL.— A device  for  the  con- 
version of  chemical  energy  into  electrical 
energy,  consisting  of  a positive  and  a nega- 
tive electrode  in  an  electrolyte.  Numerous 
combinations  have  been  devised  for  vari- 
ous purposes,  of  which  some  of  the  more 
prominent  types  are  the  following:  Dan- 
iell,  Grove,  Poggendorff,  Lalande,  Le- 
?lanche’  and  dry  cells.  Aside  from,  the 
different  metals  used  as  electrodes  in  the 
different  cells,  the  chief  item  of  variation 
in  the  cells  is  the  method  of  securing  de- 
polarization, that  is,  of  disposing  of  the 
products  of  the  reaction  at  the  electrodes 
when  the  cell  is  in  operation.  See  Bat- 
teries. 

PRIMARY  CUTOUT.— See  Cutouts,  fusi- 
. ble,  primary. 

PRIMARY  CURRENT.— The  current 
flowing  in  the  coils  connected  to  the  source 
of  power. 

PRIMARY  FUSE  BOX.— A box  for 
mounting  a high-tension  or  primary  fuse. 
Frequently  moimted  out  of  doors  on  the 
pole.  See  Boxes,  cutout  or  fuse. 

PRIMARY  OF  INDUCTION  MOTOR.— 
The  winding,  usually'  the  stator,  connected 
to  the  source  of  power. 

PRIMARY,  TRANSFORMER.— That  one 
of  the  two  coils  of  a transformer  winding 
which  is  connected  to  the  supply  circuit 
and  receives  therefrom  the  energy  which 
is  to  be  transformed  by  magnetic  induc- 
tion. 

PRIME  MOVER.— In  the  broad  sense, 
any  device  or  machine  utilized  by  man  to 
convert  the  forces  of  nature  into  mechani- 
cal motion  or  electrical  forms  of  energy; 
examples,  the  muscles  of  men  or  animals, 
windmills,  water  wheels,  engines  driven 
by  steam  produced  by’  heat  from  coal  or 
wood,  and  explosives  depending  for  their 
strength  on  chemical  action.  In  the  elec- 
trical field  the  use  of  the  term  “prime 
mover”  is  usually  restricted  to  a machine 
or  group  of  machines  first  developing  the 
energy  in  electrical  form.  This  includes  an 
electrical  generator  connected  to  or  driven 
by  either  a steam  engine,  a steam  turbine, 
a water  wheel  or  turbine,  or  an  internal 
combustion  engine.  These  latter  machines 
are  also  frequently  classed  as  prime  mov- 
ers when  used  to  drive  machinery  directly 
or  by  belting,  without  the  intervention  of 
the  electrical  current.  In  a secondary 
sense  an  electric  motor,  supplying  power 
to  a group  of  machines,  may  be  considered 
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a prime  mover  but  this  is  scarcely  true 
in  a primary  sense. 

PRIME  MOVERS  REGULATION  OF.— 

A term  used  to  indicate  the  variation  in 
speed  between  full  load  and  no  load.  In 
steam  engines,  steam  turbines  and  internal 
combustion  engines,  it  is  usually  consid- 
ered as  the  ratio  (in  per  cent)  of  the  maxi- 
mum variation  in  speed  when  slowly  re- 
duced from  full  load  to  no  load,  to  the 
speed  at  full  load,  supply  conditions  bod- 
ing constant.  For  example,  if  a direct- 
connected  engine  generator  set,  under 
constant  steam  pressure,  has  a full  load 
speed  of  400  r.p.m.,  but  runs  up  to  a maxi- 
mum of  420  at  some  point  between  there 
and  no  load,  the  variation  would  be  20 
r.p.m.  and  the  regulation  would  be  20  to 
400  or  5%.  In  a hydraulic  turb.ne,  or 
water  motor,  it  is  usually  considered  as 
the  same  ratio,  under  conditions  of  con- 
stant head  of  water. 

PRIMERS.  ELECTRIC,  FOR  INTER- 
NAL-COMBUSTION ENGINES.— I leotrieal 
primers  are  made  for  use  on  automobiles 
and  other  internal-combustion  engines  to 
facilitate  starting  during  cold  weather. 
They  are  electrically  heated  vaporizers 
which  operate  as  an  auxiliary  carburetor. 
Gasoline  is  drawn  from  the  carburetor 
and  heated  to  high  temperature  by  means 
of  a small  heating  element  operating  from 
the  battery.  A rich,  hot  gas  is  thus 
formed  that  will  Ignite  readily  when  a 
spark  occurs.  The  heating  coil  need  only 
be  connected  to  the  battery  for  a few  sec- 
onds (one  to  seven)  depending  upon  the 
outdoor  temperature.  Also  see  Heaters, 
electric,  automobile. 

Manufacturers: 

Master  Primer  Co.,  34  Lamed  St.,  E., 
Detroit,  Mich.  “Master.” 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark,  N.  J. 

PR  I MM. — Trade  name  for  oil  engines 
manufactured  by’  the  Power  Mfg.  Co., 
Marion,  Ohio. 

PRIMO. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenhe.nur  Co., 
Cincinnati,  Ohio. 

PRINCESS. — Trade  name  for  electric 
pressing  irons  manufactured  by  the  Chi- 
cago Flexible  Shaft  Co.,  5C00  W.  Roose- 
velt ltd.,  Chicago,  111. 

PRINCESS. — Trade  name  for  boudoir 
lamps  manufacture  1 by  the  Hygrade 
Lighting  Fixture  Corp.,  38  Park  St., 
Brooklyn,  N.  Y. 

PRINCESS. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Princess  Wash  Machine  Mfg.  Co.,  433  E. 
Pearl  St.,  Cincinnati.  Ohio. 

PRINCESS. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Suction  System  Cleaning  Co.,  Sidney,  Ohio. 

PRINCESS  WASH  MACHINE  MFG. 
CO.,  THE.— 433  E.  Pearl  St.,  Cincinnati. 
Ohio.  Manufacturer  of  electric  washing 
machines.  Business  established  -1907. 

1 resident,  treasurer  and  general  manager, 
C.  W.  Crawford;  vice-president,  W.  J. 
Fitterer;  secretary,  William  J.  Spiegel. 

PRINCO. — Trade  name  for  precision  in- 
struments manufactured  by  the  Precision 
Thermometer  & Instrument  Co.,  1434 
Brandywine  St..  Philadelphia,  Pa. 

PRINGLE  ELECTRICAL  MFG.  CO.— 
1906-12  N.  6th  St..  Philadelphia,  Pa.  Man- 
ufacturer of  panelboards,  switchboards, 
switches,  steel  cabinets,  boxes,  etc.  Busi- 
ness established  1891.  President,  secre- 
tary and  treasurer,  William  T.  Pringle: 
vice-president  and  general  manager. 
Arthur  E.  Pringle;  sales  manager.  Herbert 
Muehlberger. 

PRINTING  MACHINERY,  MOTOR 
DRIVEN.— In  modern  printing  shops  not 
only  the  presses  but  aux  ilary  machinery 
as  well  is  equipped  with  individual  motor 
drive.  There  are  a number  of  these  ma- 
chines which  come  under  this  classifica- 
tion, such  as  linotype,  monotype,  folding 
and  cutting  machines,  automatic  feeding 
devices,  etc. 

Manufacturers: 

American  Multigraph  Sales  Co.,  The,  E. 
40th  St.  & Kelly  Ave.,  Cleveland,  Ohio. 
“Multigraph.” 

Babcock  1 Tinting  Press  Mfg.  Co.,  The, 
38  Pequot  Ave.,  New  London,  Conn. 

Challenge  Machinery  Co..  The,  Grand 
Haven,  Mich.  "Diamond”  paper  cut- 
ter. 

Hall,  A.  W.,  633  Plymouth  Ct..  Chicago, 

111. 

Meisel  Press  Mfg.  Co.,  944-948  Dor- 
chester Ave.,  Boston,  Mass. 

PRINTING  SYSTEMS  TELEGRAPH,— 
See  Telegraph  j r ating  s\  stems. 
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PRINTING  TELEGRAPH.— See  Tele- 
graph  systems,  printing. 

PRINTOMETER. — Trade  name  for  print- 
ing demand  meter  manufactured  by  the 
Miner&llac  Electric  Co.,  1045  Washington 
Blvd.,  Chicago,  111. 

PRISMS,  CHANDELIER. — See  Crystals 
and  prisms,  chandelier. 

PRISMS  FOR  SCIENTIFIC  APPARA- 
TUS AND  INSTRUMENTS.  — Various 
scientific  instruments  used  in  the  measure- 
ment of  light  or  employing  light  as  a part 
of  the  measuring  or  indicating  device  use 
very  accurately  cut  prisms  to  control  the 
light.  Such  instruments  as  the  oscillo- 
graph, and  various  photometers  employ 
these  prisms. 

Manufacturers: 


torches  and  soldering  coppers.  Business 
established  1920.  President.  John  T. 
Peterson;  vice-president.  C.  J.  Gruschow; 
secretary  and  treasurer,  J.  W.  Benes. 

PROGRAM  CLOCKS.— See  Clocks,  elec- 
tric, program. 

PROGRESS. — Trade  name  for  power 
transmission  belting  manufactured  by  the 
H.  N.  Cook  Belting  Co..  Howard  & Fre- 
mont Sts..  San  Francisco.  Cal. 

PROGRESS. — Trade  name  for  motor- 
driven  can  washing  machines  manufac- 
tured by  the  Davis-Watkins  Dairymen’s 
Mfg.  Co.,  North  Chicago,  111. 

PROGRESSIVE. — Tra^e  name  for  elec- 
tric irons  manufactuerd  bv  the  Pelouze 
Mfg.  Co.,  232  E.  Ohio  St..  Chicago,  111. 


Newton,  Charles  I..  305  W.  15th  St..  New 
York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St., 
Germantown.  Philadelphia,  Pa. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y. 

PRIVAPHONE.— Trade  name  for  tele- 
phone mufflers  manufactured  by  the 
Standard  Appliance  Co.  of  America,  3£0 
Lafayette  St.,  New  York,  N.  Y. 

PRIVATE  BRANCH  EXCHANGE 
SWITCHBOARDS.  — See  Switchboards, 
telephone,  private  branch  exchange. 

PRIVATE  LINE.— See  Lines,  telephone. 

PRIZMA,  INC.— New  York,  N.  Y.  Man- 
ufacturer of  motor-driven  photographic 
and  motion-picture  machinery.  Business 
established  1915.  President.  Lee  Benoist; 
vice-president,  C.  H.  Dunning;  secretary, 
George  P.  Kelly;  treasurer,  C.  K.  D. 
Walsh;  general  manager,  W.  V.  Kelly; 
sales  manager,  H.  R.  LeRoy.  Main  office, 
71  W.  23rd  St..  New  York.  N.  Y.  Branch 
office,  3193-7  Hudson  Blvd.,  Jersey  City, 
N.  J. 

PROCTOR. — Trade  name  for  electric 
driers  manufactured  by  IToctor  & 
Schwartz,  Inc.,  7th  St.,  & Tabor  Rd., 
Philadelphia,  Pa. 

PROCTOR  & SCHWARTZ,  INC,— Phila- 
delphia, Pa.  Manufacturer  of  electric 
drie**s.  President.  C.  W.  Schwartz.  Jr.- 
vice-presidents.  W.  M.  Schwartz,  E.  B. 
Ayres;  secretary  and  treasurer,  F.  Ker- 
shaw. Main  office  and  factory,  7th  St.  & 
Tabor  Rd.,  Philadelphia,  Pa.;  Branch  of- 
fices. Hearst  Bldg.,  Chicago,  111.;  Howard 
Bldg.,  Providence,  R.  I.;  291  Broadway, 
New  York,  N.  Y.  Sales  representative. 
W.  J.  Westaway  Co.,  Hamilton,  Ont.,  Can. 

PRODUCER  GAS. — Gas  generated  from 
coal  in  a gas  producer.  See  Gas  producers, 
power  plant. 

PRODUCTIMETER.— Trade  name  for 
electric  revolution  counting  machines  man- 
ufactured by  the  Durant  Mfg.  Co..  655-665 
Buffum  St.,  Milwaukee.  Wis. 

PRODUCTION  ENGINEERING  CORP.— 
64  Pearl  St.,  Boston,  Mass.  Manufacturer 
of  electric  vacuum  cleaners  and  brazing 
torches. 


PRODUCTION  EQUIPMENT  CO..  INC. 
— 5 Union  Sq.,  New  York,  N.  Y.  Manu- 
facturer of  electrical  engraving  machines 
and  micrometer  gages.  Business  estab- 
lished 1917.  President,  W.  W.  Gibbons; 
vice-president  and  general  manager,  F, 
Robertson;  secretary  and  treasurer,  L.  W. 
Byrne. 


PRODUCTION  OF  AN  A-C.  E.M.F.— 

An  e.m.f.  is  induced  in  any  conductor 
when  the  intensity  of  the  magnetic  field 
around  the  conductor  is  varied.  This  vari- 
ation of  magnetic  flux  around  a conductor 
may  be  produced  in  several  ways.  In  an 
alternator  the  conductor  is  either  moved 
to  cut  across  the  magnetic  flux,  or  the  con- 
ductor is  kept  stationary  while  the  flux 
is  made  to  move  or  change  so  as  to  cut 
the  conductor.  The  e.m.f.  induced  de- 
pends upon  the  length  of  the  conductor 
and  the  rate  at  which  the  flux  is  varied. 
If  the  conductor  is  in  the  form  of  a coil 
of  N turns  and  the  flux  changes  through 
all  of  the  turns,  the  numerical  value  of  the 
induced  etm.f.  will  equal  N times  the 
e.m.f.  induced  in  one  turn.  Algebraically 
ec=N(dO)/(dt)  where  (dO)/(dt)  is  the  rate 
at  which  the  flux  changes.  The  shape  of 
the  e.m.f.  curve  will  be  determined  by  this 
rate.  If  the  magnetic  field  of  the  alterna- 
tor is  designed  so  that  (dO)/(dt)  is  a sine 
function,  the  e.m.f.  wave  will  be  a simple 
sine  curve.  In  a transformer  the  e.m.f.  is 
induced  by  a current  in  the  primary  pro- 
ducing a magnetic  flux  which  fluctuates 
with  the  current.  The  e.m.f.  Induced  in 
the  secondary  is  produced  by  mutual  in- 
duction. 

PRODUCTS  COkp.,  THE.— Maywood, 
III.  Manufacturer  of  soldering  irons,  blow 


PROGRFSSIVF.  FIXTURE  & BRASS 
CO.— 2171-3  E.  2ni  St..  Cleveland.  Ohio. 
Manufacturer  of  bght’ng  fixtures.  Part- 
nership, Fred  G.  Kuhlman  and  George  W. 
Joyce. 

PROGRESSIVE  SHOE  MACHINERY  CO 
— Minnea^ol’s,  Minn.  Manufacturer  of 
motor-idriven  shoe  retiring  equipment. 
Business  established  1908.  PrrsHrnt,  J. 
H.  Mart'n:  vice-pr^si^ent,  L.  J.  Bedord; 
secretary.  A.  C.  BeioM;  treasurer  and 
general  m-Mia^rr  I.  O.  Abrams;  sales  man- 
ager, G.  B Benton.  Main  office  and  fac- 
tory, 3116-36  Sn^ll'ng  Avo..  Minneapolis, 
Minn.  Branch  offices.  San  Franefsco.  Cal.; 
Eastern  Shoe  Machinery  Co..  2 <3  Green- 
wich St.,  New  York,  N.  Y.  Sales  repre- 
sentatives. Detroit  Shoe  Mach*nerv  Co., 
Detroit,  Mich.;  Union  Shoe  Machinery  Co.. 
619  Milwaukee  Ave.,  Chicago,  IP. 

PROJECTING  LAMPS  AND  APPARA- 
TUS.— See  Lamps,  projecting  and  sterenn- 
ticon;  al«*o  Motion-picture  machines;  also 
Searchlights;  Srotlights. 

PROJECTOGRAPH.— Trade  ramn  for 
electrical  adverting  snecialtv  m«n*if«c- 
tered  bv  the  New  YoH<  Engravers’  Supply 
230-234  W.  17th  St..  New  York.  N.  Y. 

PROJECTORS  FLOOD- LIGHT.— A lamp 
equipped  wuth  a re^e^tor  which  is  para- 
bolic or  nearly  parabolic  in  form,  so  as  to 
project  a beam  of  light  for  flooding  some 
distant  object  or  area  with  light.  As 
flood  lights  are  most  commonlv  used  for 
outdoor  purposes,  they  are  usual’y  mounted 
in  weatherproof  cases  with  prov’s'on  for 
adjustment  fn  both  horizontal  and  verti- 
cal planes.  Some  flood  lights  are  made  to 
take  special  concentrated-filament  lamps, 
others  are  made  for  common  standard 
lighting  service  lamps. 

Flood -light  projectors  have  a wide  field 
of  application  which  has  increased  rapidlv 
during  the  past  few  years.  They  have 
rerlaced  searchlights  in  number  of 
nlaces  -where  such  a strong  1‘ght  is  not 
necessary:  for  instance,  they  are  used  on 
small  ships  and  pleasure  boats,  usually 
mounted  over  the  pilot  house  and  con- 
trolled from  within,  and  used  for  picking 
out  docks,  buoys  and  guide  marks  to  de- 
termine the  course,  etc.  These  throw  a 
concentrated  beam  of  light.  Most  other 
uses  require  reflectors  and  lamps  that  will 
throw  a wide  beam  of  light,  such  as  is 
needed  for  general  illumination  of  largo 
areas.  These  are  extensively  used  for 
illuminating  railroad  and  industrial  yards, 
construction  projects,  the  exteriors  of 
buildings,  monuments,  sign  boards,  play- 
grounds. skating  ponds,  bathing  beaches, 
tennis  courts,  etc. 

Manufacturers: 

BFNJAM1N  ELECTRIC  MFG.  CO..  8«6 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

BRENKERT  LIGHT  PROJECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich. 
"Crescent.” 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Chicago  Stage  Light’ng  Co.,  112  N.  La- 
Salle St.,  Chicago,  111. 

CROFSE-H1NDS  CO..  Syracuse.  N.  Y. 
Made  in  types  to  take  lamps  from  25 
to  1000  watts,  and  with  reflectors  from 
9%  ins.  to  20  ins.  Scientifically  de- 
signed to  render  long  service,  to  give 
maximum  illum'nation.  and  to  minim- 
ize maintenance.  There  is  a type  made 
for  every  need.  Copy  of  catalog  sent 
upon  request. — Adv. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts..  Philadelphia,  Pa. 
Golden  Glow  and  Crystal  Mirror  flood- 
lighting projectors  are  distinctive  in 
that  they  are  fitted  with  the  famous 
Golden  Glow  or  Crystal  Mirror  re- 
flectors which  never  tarnish  nor  require 
repolishing.  These  reflectors  are 
made  of  glass  by  a special  patented 
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process  and  are  without  question  the 
most  highly  developed  reflectors  on  the 
market  which  can  be  manufactured 


Golden  Glow  Flood  Lighting  Reflector 

and  sold  at  a commercial  price.  They 
are  made  into  many  types  of  portable 
and  stationary  projectors  and  also  as 
marine  searchlight  projectors. — Adv. 

Fowler  Lamp  & Mfg  Co.,  61  E.  24th  St.. 
Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  Flood  Lighting  Pro- 
jectors with  the  mod- 
ern reflectors  and  high 
intensity  Mazda  lamos 
make  possible  im- 
provements over  any 
previous  outdoor  light- 
ing system.  They  are 
available  in  such  va- 
riety that  any  num- 
ber of  lights  in  any 
combination  and  for 
any  conceivable  pur- 
pose can  be  selected.  The  thousands 
in  use  here  and  abroad  meet  the  de- 
mand for  efficient  and.  quality  con- 
sidered. inexpensive  units.  Described 
in  Bulletin  43850-B.  See  adv.  pages 
1203-1223.— Adv. 

Hnllberg,  J.  H..  25  W.  45th  St..  New 
York,  N.  Y. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y. 

Milburn  Co.,  The.  Alexander.  1420-28  W. 
Baltimore  St..  Baltimore.  Md. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
X-Ray  projectors,  for  flood  lighting, 
are  designed  for  supplying  various  dis- 
tributions of  light.  Every  floodlight- 
ing requirement  met.  All  classes  built 
for  any  type  of  mounting,  and  utilize 
X-Ray  mirror-glass  reflectors.  A wipe 
with  a cloth  restores  the  reflector  sur- 
face to  original  brilliancy.  Reflectors 
for  each  unit  are  interchangeable.  See 
adv.  page  1405. — Adv. 

Newton,  Charles  I.,  305  W.  15th  St.. 

New  York.  N.  Y. 

I\vle-National  Co..  The.  1334  N.  Kostner 
Ave.,  Chicago.  111. 

REFLECTOR  & ILLUMINATING  CO.. 

565  W.  Washington  St.. 
Chicago.  The  "Flood-O- 
Lite."  A very  efficient 

cast  iron  weatherproof 

flood  lamp  for  use  with 

500-watt  ”C”  lamps.  Has 
g u a r a nteed  Pittsburgh 
reflector  and  mechanical- 
ly perfect  lamp  adjust- 

ment. Supplied  with 
bracket,  pedestal  or  port- 
able base. — Adv. 

Sperry  Gyroscope  Co.,  The,  Manhattan 
Bridge  Plaza.  New  York,  N.  Y. 

Star  Headlight  & Lantern  Co.,  294 
Franklin  St.,  Rochester,  N.  Y.  "Star." 

Sunbeam  Electric  Mfg.  Co.,  Evansville, 
Ind. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St..  New  York,  N.  Y. 

"Midnight  Sun,”  "Daylight  Flood.” 

Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

PROJECTORS  FOR  POST  CARDS  AND 
OTHER  OPAQUE  OBJ ECTS.— These  are 
outfits  designed  to  be  used  in  halls,  lec- 
ture rooms,  homes,  etc.,  to  project  on  a 
screen  picture  post  cards,  drawings, 
printed  matter,  etc.  They  usually  consist 
of  a light  source,  sometimes  an  arc  lamp, 
but  more  frequently  an  incandescent  lamp, 
and  an  arrangement  of  mirrors,  to  deflect 
the  rays  and  direct  them  to  the  lens  in 
such  a manner  that  the  enlarged  image 
will  be  showm  upon  the  screen. 

Manufacturers: 

Mirroscope  Co.,  The,  Cleveland,  Ohio. 
"Mirroscope.” 

Thompson  & Co.,  A.  T.,  15  Tremont  PI., 
Boston,  Mass.  "Radioscope.” 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

White  Co.,  H.  C.,  North  Bennington,  Vt. 
"Radioptican." 

PROJECTORS,  PICTURE.— See  Motion- 
picture  machines;  also  Stereopticons. 

PROJECTORS,  SIDEWALK  AND  SIGN. 
See  Advertising  specialties. 

PROMETHEUS  ELECTRIC  CO.— 511 
W.  42nd  St.,  New  York,  N.  Y.  Manufac- 
turer of  electric  heating  devices.  Business 
established  1901.  President,  George  T. 
Schreiber;  vice-president,  Arthur  M.  Hess; 
secretary,  E.  F.  Hermann;  treasurer,  A. 
Haussmann;  general  manager,  A.  L. 
Schneider;  sales  manager,  Henry  L.  Leeb. 

PRO-MO-TOR  FABRICATING  CORP.— 
182  Locust  Ave.,  New  York,  N.  Y.  Manu- 
facturer of  spark  plugs,  motor-driven  air 
compressors  and  ignition  accessories. 
President,  Gustav  L.  Herz;  vice-president, 
Russel  A.  Cowles;  secretary,  Mark  Eisner; 
treasurer,  Edward  S.  Rothchild;  general 
manager,  Henry  Hamel;  sales  manager, 
Gustav  L.  Herz. 

PRONY  BRAKE. — A form  of  friction 
dynamometer  used  to  measure  the  energy 
delivered  by  a revolving  shaft.  It  consists 
of  an  adjustable  brake  or  band  fitted  to  a 
pulley  attached  to  the  shaft.  This  brake 
has  a long  arm  which  is  prevented  from 
revolving  by  a bearing  on  a platform  or 
spring  scale.  See  Dynamometers,  motor 
and  engine  testing. 

PROPP  CO.,  M. — 108  Bowery,  New  York, 
N.  Y.  Manufacturer  of  Christmas  tree 
lighting  outfits,  heater  plugs,  lamp  testing 
outfits  and  electrical  novelties.  Partner- 
ship, Morris  Propp  and  Louis  Propp. 

PROSSEN. — Trade  name  for  piston  ring 
manufactured  by  the  Nilson-Miller  Co.. 
Hoboken,  N.  J. 

PROTECTION,  ELECTRICAL.  — This 
falls  naturally  into  two  groups,  first,  that 
including  protection  for  electrical  equip- 
ment and  second,  that  in  which  electrical 
circuits  and  apparatus  are  used  to  protect 
non-electrical  equipment.  1.  The  first 
group  may  be  subdivided  into  apparatus  to 
protect  the  electrical  systems  against  in- 
ternal dangers  and  that  to  guard  it  from 
external  disturbances.  For  internal  pro- 
tection, chiefly  from  the  danger  of  over- 
load. small  size  machines  or  transformers 
are  protected  by  fuses  while  the  larger 
sizes  are  usually  protected  by  circuit 
breakers  or  a combination  of  fuses  and 
circuit  breakers.  These  breakers  are  fre- 
' quently  operated  by  relays  which  respond 
to  overload,  no  voltage,  reverse  current 
and  other  abnormal  conditions.  Motor 
starters  are  almost  Invariably  provided 
with  no  voltage  release  coils,  which  allow 
the  handle  to  come  to  the  "off”  position 
if  power  goes  off  the  line.  For  protection 
against  lightning  (and  also  against  inter- 
nal surges  on  the  line)  lightning  arresters 
of  types  suitable  to  the  voltage  are  re- 
quired. , 

Telephone,  telegraph  and  other  signal 
circuits  are  protected  from  overload  by 
fuses  or  by  heat  coils  (which  guard 
against  leakage  currents  known  as 
"sneak”  currents)  and  from  outside  dis- 
turbance, such  as  accidental  contact  with 
high-voltage  lines  or  lightning  stroke,  by 
these  same  fuses,  and  by  properly  de- 
signed lightning  arresters.  For  details  of 
protecting  apparatus  see  under  individual 
titles. 

2.  The  application  of  electricity  has 
rendered  possible  many  safety  or  protec- 
tion systems,  some  of  which  are  extremely 
intricate.  Among  the  most  common  are 
the  various  burglar  alarm  systems  used 
on  buildings,  vaults,  etc.,  which  depend  for 
their  operation  upon  tne  disturbance  of 
some  part  of  the  usually  hidden  circuit  by 
the  intruder,  to  ring  a bell  or  give  an 
alarm,  perhaps  at  some  distant  point. 
Some  of  the  systems  are  of  the  closea  cir- 
cuit type  (as  those  ordinarily  used  on  store 
windows)  and  set  off  the  alarm  when 
broken,  while  others  are  of  the  open  cir- 
cuit type  and  give  the  alarm  when  certain 
contacts  are  made,  as  by  the  opening  of  a 
door.  Fire  and  police  alarm  systems  also 
fall  into  this  class.  Watchman  or  private 
alarm  signals  are  extensively  used  to  per- 
mit a watchman  to  report  regularly  or  to 
give  an  alarm  if  necessary.  In  buildings 
equipped  with  automatic  sprinklers  the 
system  may  be  extended  to  cover  low- 
water  signals,  flow  of  water  in  valves,  as 
when  a sprinkler  head  opens  or  a pump 
is  started,  and  other  similar  purposes. 
Usually  these  signals  are  given  at  some 
central  location  where  the  company  in- 
stalling and  maintaining  the  system  keeps 
attendants  at  all  hours  cK  the  day  and 
night  to  report  alarms  to  the  fire  depart- 
ment or  to  the  owners  of  the  building. 


Practically  all  systems  of  railway  safety 
block  signaling  are  electrically  operated 
and  some  of  these  are  very  extensive  and 
quite  intricate.  For  details  see  under  in- 
dividual titles. 

PROTECTIVE  COMBINATIONS,  SER- 
VICE.— See  Service  protective  units. 

PROTECTIVE  GROUNDING.  — See 

Grounding;  also  Grounding  devices,  mis- 
cellaneous. 

PROTECTIVE  REACTOR. — See  Re- 
actor. 

PROTECTIVE  SIGNAL  MFG.  CO., 
THE.— 1900  W.  32nd  Ave.,  Denver,  Colo. 
Manufacturer  of  electric  railway  signals 
and  accessories.  Business  established  1890. 
President,  D.  B.  Turner;  vice-president, 
W.  H.  Leonard;  secretary,  W.  C.  Neahr; 
treasurer,  H.  E.  Fiske;  sales  manager,  A. 
E.  Bacon. 

PROTECTOR. — Trade  name  for  non- 
locking lamp  guard  manufactured  by  the 
McGill  Mfg.  Co.,  Valparaiso.  Ind. 

PROTECTORS.  A-C.  NETWORK.— The 
protection  of  a-c.  transmission  and  import- 
ant distribution  networks  is  provided  for 
by  means  of  relays  which  are  so  arranged 
as  to  operate  the  circuit  breakers  or  oil 
switches  in  case  of  short-circuit,  ground, 
reversal  of  power,  serious  overload  or  oth- 
er trouble  on  the  system.  Three-wire 
three-phase  systems  require  relays  in  two 
of  the  three  wires.  In  three-phase  four- 
wire  circuits  with  the  neutral  point 
grounded  relays  are  installed  in  each 
phase  wire.  The  placing  of  relay's  and  the 
ty  pe  used  depends  largely  upon  the  meth- 
od of  laying  out  the  transmission  circuits, 
i.  e.,  whether  open  loop,  parallel  loop,  ring 
or  tree  circuits  are  used.  One  system,  the 
Mertz-Price  system,  depends  on  unequal 
currents  at  the  two  ends  of  the  conductor 
in  trouble.  Series  transformers  at  the  two 
ends  are  interconnected  so  that  normally 
no  current  flows  through  the  relay.  Un- 
balance, under  trouble,  cuts  out  the  ap- 
paratus. 

The  three  principal  types  of  relays  used 
in  the  protection  of  networks  are  over- 
load, reverse  power,  and  differential.  The 
network  is  often  divided  into  loops  and  a 
suitable  arrangement  of  the  relay's  is 
worked  out  for  each  loop  or  section  there- 
of. The  relays  so  function  that  in  case 
trouble  occurs  on  one  section  the  others 
will  be  disconnected  from  this,  thus  elimi- 
nating any  chance  of  the  trouble  spread- 
ing to  sections  or  loops  in  which  things 
are  working  satisfactorily'. 

The  overload  relay'  functions  when  the 
current  exceeds  the  setting  value  for  a 
predetermined  length  of  time.  This  relay 
is  of  the  inverse-time-limit  type  so  that 
the  greater  the  current  the  quicker  the 
relay  will  Qlose.  The  reverse-power  relay 
has  the  same  characteristic  described 
above,  except  that  it  operates  when  the 
power  flows  in  one  direction  only  and  will 
not  operate  when  the  power  flows  in  the 
opposite  or  normal  direction.  The  differ- 
ential relay  is  for  service  protection  and 
cuts  out  the  defective  lines  instantane- 
ously. The  latter  relays  operate  on  an 
unbalance  of  current  in  two  windings; 
they  are  used  successfully  for  protection 
of  cables  in  ring  systems. 

A-c.  secondary  networks  for  115-230-volt 
distribution  are  rapidly  gaining  faVor  be- 
cause of  their  high  efficiency  and  many 
other  desirable  features.  A new  form  of 
network  protector  has  been  developed  for 
the  protection  of  service  on  such  net- 
works and  is  usually  made  a part  of  the 
stepdown  distribution  transformer.  The 
protector  consists  essentially  of  a trans- 
former device  with  two  windings  magnet- 
ically balanced  and  a third  set  of  wind- 
ings connected  so  as  to  blow  fuses  in  the 
low-voltage  transformer  leads,  when  the 
magnetic  balance  is  disturbed. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A-C  Network  Protector 
is  made  as  part  of  step-down  trans- 
former and  placed  in  same  tank.  Sec- 
ondary fuses  placed  in  separate  com- 
partment, made  a part  of  the  trans- 
former cover.  Suitable  indicating  de- 
vices for  showing  transformer  out  of 
service.  May  be  supplied  on  50,  75,  100 
kv-a.  transformers — standard  voltages. 
See  adv.  pages  1203-1223. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  adv. 
pages  1395-1402.) 

PROTECTORS,  CABLE  AND  CABLE 
SPLICE. — A rigid  support  attached  to 
the  framework  for  clamping  a cable  near 
the  point  where  it  is  soldered  into  a lug 
or  terminal.  The  purpose  is  to  take  the 
strain,  due  to  vibration  or  the  weight  of 
a long  span,  away  from  the  soldered  joint. 
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Used  with  disconnecting  switches  and  in 
similar  locations. 

Manufacturer: 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  "H  & S.” 

PROTECTORS,  CORD.  — Helical  wire 
coils  for  use  with  portable  utilization  de- 
vices such  as  flatirons,  soldeBlng-irons, 
etc.,  to  prevent  kinking  of  the  flexible 
cords  connected  to  the  devices. 

Manufacturers: 

Dodge  Bros.,  66  E.  1st  St.,  Salt  Lake 
City,  Utah.  "Dodge’s." 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

PROTECTORS,  CROSSING  SPAN.— 
Crossing  span  protectors  are  guards  or 
"cradles’  mounted  below  overhead  wires 
to  catch  the  loose  ends  in  case  of  wire 
breakage,  to  prevent  accidental  contact  or 
damage  from  contact  with  other  circuits. 
The  usual  form  consists  of  two  parallel 
supporting  wires  with  cross  sticks  several 
feet  long  forming  a "cradle." 

Manufacturers: 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  "H  & S." 

OHIO  BRASS  CO..  THE,  Mansfield, 
Ohio.  "O-B." 

PROTECTORS,  GUY  WIRE.  — Where 
guy  wires  or  the  upper  ends  of  anchor 
rods  emerge  from  the  ground,  especially 
if  in  a public  highway,  it  is  desirable  to 
protect  them  against  accident,  as  well  as 
to  guard  passers-by  from  injury  by  run- 
ning into  them,  as  they  are  small  and  not 
easily  seen  in  the  dim  light.  Wooden 
boxes  or  iron  pipes  surrounding  the  guy 
wire  or  rod,  and  extending  from  a point 
a short  distance  below  the  surface  of  the 
ground  to  from  five  to  ten  feet  above,  are 
frequently  used  as  protectors.  Some- 
times posts  are  set  close  to  the  wire  as  a 
warning.  Special  forms  of  protectors  are 
also  manufactured,  which  are  claimed  to 
be  easier  to  install  as  well  as  more  satis- 
factory and  permanent  in  their  results. 

Manufacturers: 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  "H.  & S." 

Specialty  Device  Co.,  The.  106  W.  3rd 
St.,  Cincinnati,  Ohio.  "Bierce." 

PROTECTORS,  LIGHTNING.— While  all 
equipment  installed  to  guard  either  build- 
ings or  electrical  apparatus  against  the 
effects  of  lightning  strictly  forms  lightning 
protection,  the  term  "lightning  protector" 
is  usually  applied  to  special  combinations 
of  devices  used  for  telephone,  telegraph, 
fire  alarm  and  other  signal  circuits.  Pro- 
tective equipment  for  higher  voltage  cir- 
cuits is  classed  under  the  heading,  light- 
ning arresters  (see  Arresters,  lightning; 
also  Lightning  protection;  also  Rods, 
lightning). 

The  common  form  of  lightning  protector 
includes,  usually  mounted  on  the  same 
base,  a fuse  and  a lightning  arrester  for 
each  side  of  the  line.  The  fuse  may  be  of 
any  size  up  to  approximately  15  amperes, 
7 amperes  being  a common  size  for  tele- 
phone and  8/10  or  3 amperes  for  telegraph 
circuits.  They  are  of  a type  suitable  for 
protection  against  accidental  contact  with 
foreign  circuits  up  to  2300  volts.  The  ar- 
rester may  be  two  small  carbon  blocks, 
one  connecting  to  line,  the  other  to  ground, 
with  a plain  or  perforated  sheet  of  mica 
between  them;  or  a small  sheet  of  metal 
having  sharp  saw  teeth  along  one  edge, 
which  is  carefully  spaced  from  a grounded 
carbon;  or,  especially  in  railway  signal 
service,  a similar  spark  gap  mounted  in  a 
vacuum  tube.  On  telegraph  and  flre- 
alarm  systems  it  is  frequently  necessary 
to  protect  delicately  wound  apparatus, 
such  as  relays,  etc.,  against  leakage  or 
stray  currents  which  are  too  small  to  blow 
the  fuses.  For  this  purpose  heat  coils 
or  "sneak"  coils  are  used,  which  will 
ground  the  line  if  a weak  current  flows 
continuously  for  some  time.  This  heat  coil 
is  usually  mounted  on  the  same  base  with 
the  main  fuse  and  the  lightning  arrester, 
but  connected  between  the  latter  and  the 
equipment  to  be  protected.  See  Protectors, 
telephone,  telegraph  and  Are  alarm. 

Manufacturer: , 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A vacuum  tube  arrester 
designed  to  meet  the  exacting  require- 
ments of  railway  signal  and  similar 
work.  An  elaborate  sealing  system 
used  in  construction  insures  maintain- 
ing a good  vacuum.  Current-carrying 
parts,  which  are  made  of  the  same 
metals  as  used  successfully  in  arresters 
for  power  circuits  have  proved  to  be 
unaffected  in  tests  which  subjected 
the  arrester  to  currents  as  high  as  1000 
amp.  The  arrester  has  also  been 
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thrown  repeatedly  on  a 500-volt  trolley 
circuit  blowing  35-amp.  fuses  without 
causing  an  internal  short  circuit.  R. 
S.  A.  standard  terminals  are  used 
throughout.  (Bulletin  Y-1557.)  See 
adv.  pages  1203-1223. — Adv. 

PROTECTORS,  LIN  EM  EN’S. — In  doing 
work  on  live  primary  circuits  on  poles,  the 
clearances  are  at  times  such  that  the  line- 
man's safety  is  endangered  unless  protect- 
ors are  used.  The  protector  may  consist 
of  a rubber  blanket  or  large  pad  or  a 
special  device  made  somewhat  like  a rub- 
ber tire,  which  encircles  the  wire.  About 
4 ft.  of  the  live  wires  on  which  work  is 
not  being  done  are  covered  while  the  work 
on  the  exposed  wire  proceeds.  Such  pro- 
tection not  only  minimizes  accidents  but 
expedites  the  work. 

Manufacturers: 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 

' Chicago,  111.  “Harco.” 

Linemen  Protector  Co.,  850  Penobscot 
Bldg.,  Detroit,  Mich.  “Marshall’s.” 

PROTECTORS  PAINT  CO.— 1001  North 
American  Bldg.,  Philadelphia.  Pa.  Manu- 
facturer of  wood  preservatives,  etc. 

PROTECTORS,  RAIL  BOND.— Where 
copper  rail  bonds  are  used  in  open  track 
it  is  often  necessary  to  protect  them  from 
being  accidentally  knocked  loose  and  in 
some  cases  to  prevent  intentional  theft. 
Rail-bond  protector  is  a name  applied  to 
the  various  means  used  for  properly  pro- 
tecting such  exposed  bonds. 

Manufacturer: 


motor-driven  saws,  jointers  and  other 
woodworking  machinery.  President,  Al- 
bert Pryibil;  vice-president,  P.  Lester 
Pryibil;  treasurer.  Paul  Pryibil. 

PRYZOAK. — Trade  name  for  leather 
belting  manufactured  by  the  Graton  & 
Knight  Mfg.  Co.,  356  Franklin  St.,  Worces- 
ter, Mass. 

PT. — Abbreviation  for  point.  The  form 
Pt  is  the  chemical  symbol  for  the  metallic 
element  platinum. 

PUBLIC  RELATIONS  SECTION,  N.  E. 

L.  A.— Chairman,  J.  E.  Davidson,  Omaha, 
Nebr. 

PUBLIC  SERVICE  ASSOCIATION  OF 
VIRGINIA.  — Secretary- treasurer,  R.  M. 
Booker,  Newport  News  & Hampton  Rail- 
way, Gas  & Electric  Co.,  Hampton,  Va. 

PUBLIC  UTILITIES  ASSOCIATION  OF 
WEST  VIRGINIA.— Secretary,  W.  C.  Da- 
visson, West  Virginia  Water  & Electric 
Co.,  Charleston,  W.  Va. 

PUBLICATIONS,  ELECTRICAL.— For  a 
complete  list  of  the  American  and  Cana- 
dian electrical  publications  periodically  is- 
sued and  having  a national  or  interna- 
tional circulation  see  Periodicals,  electrical. 

PUFFER-HUBBARD  MFG.  CO.— Minne- 
apolis, Minn.  Manufacturer  of  electric 
washing  machines.  President,  A.  O.  Hub- 
bard; vice-president,  George  D.  Puffer; 
secretary  and  treasurer,  H.  M.  Puffer. 

PUL  UP. — Trade  name  fof  electric 
blasting  apparatus  manufactured  by  E.  I. 
Du  Pont  de  Nemours  & Co.,  Wilmington, 
Del. 


P.  & M.  Co.,  80  E.  Jackson  Blvd.,  Chi- 
cago, 111.  “P.  & M.” 

PROTECTORS,  TELEPHONE,  TELE- 
GRAPH AND  FIRE  ALARM.— Lightning 
protectors  are  used  extensively  on  tele- 
phone and  telegraph  lines  and  in  connec- 
tion with  fire-alarm,  railroad  and  other 
signaling  systems  having  overhead  circuits 
exposed  to  lightning.  They  are  necessary 
on  these  systems  to  protect  the  users  and 
the  equipment  not  only  against  lightning, 
but  against  foreign  currents  of  a hazar- 
dous character,  such  as  might  be  occa- 
sioned by  exposure  to  high-potential  cir- 
cuits. The  protectors  usually  consist  of  a 
lightning  arrester  combined  with  a fuse, 
heat  coil  or  “sneak”  coil  or  other  protect- 
ive device  that  will  operate  on  a moder- 
ate-voltage foreign  current.  Also  see  Ar- 
resters, lightning,  telephone  and  telegraph; 
also  see  Heat  coils. 


PULL- A- LITE. — Trade  name  for  light- 
ing fixtures  manufactured  by  H.  A.  Bauer, 
Inc.,  Lansdowne,  Pa. 

PULL  ATTACHMENTS,  CHAIN.— See 
Attachments,  pull  chain. 

PULL  BOXES,  CONDUIT.— See  Boxes, 
conduit,  junction  and  pull. 

PULL  CHAIN.— See  Chains,  ball  or 
bead,  for  pull  sockets,  etc. 

PULL  CLEAN. — Trade  name  for  indus- 
trial lighting  fixtures  manufactured  by  the 
Associated  Engineers  Co.,  180  N.  Dearborn 
St.,  Chicago,  111. 

PULL  ROSETTES.— See  Rosettes,  pull 
switch. 

PULL  SOCKETS. — See  Sockets,  medium 
and  mogul,  standard. 

PULL  SWITCHES.— See  Switches,  pull, 
plug- socket  type. 


Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
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Cook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago.  111.  “Cook.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I. 

Ericsson  Mfg.  Co.,  Buffalo,  N.  Y. 

Foote.  Pierson  & Co.,  Inc.,  160-162 
Duane  St.,  New  York,  N.  Y.  “W.B.G.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Michigan  Electric  Specialty  Co.,  Muske- 
gon, Mich.  “Vac-M.” 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

PROVIDENCE  BASE  WORKS  OF 
GENERAL  ELECTRIC  CO.— 586  Atwells 
Ave.,  Providence,  R.  I.  Manufacturer  of 
incandescent  lamp  bases.  General  man- 
ager, T.  I.  Walker. 

PROVIDENCE  ELECTRIC  MFG.  CO.— 

23  Broad  St.,  Providence,  R.  I.  Manufac- 
turer of  flashlights  and  electrical  novel- 
ties. 

PROVIDENCE  ENGINEERING  CORP. 

— Providence,  R.  I.  Manufacturer  of  steam 
engines.  Business  established  1890.  Presi- 
dent and  sales  manager,  W.  E.  Hussey; 
vice-president  and  general  manager,  Wil- 
liam A.  Drewett;  secretary  and  treasurer, 
F.  L.  Vaughn.  Main  office,  521  S.  Main 
St.,  Providence,  *R.  I.  Branch  office,  5 
Nassau  St.,  New  York,  N.  Y. 

PROX  CO.,  FRANK.— Terre  Haute.  Ind. 
Manufacturer  of  electric  coal  cutting  and 
mining  machines. 

PRUNERS,  TREE. — See  Tree  trimmers 
or  pruners. 

PRUNING  SAWS  AND  SHEARS, 
TREE. — See  Saws,  pruning;  also  Tree 
trimmers  or  pruners. 

PRYIBIL  MACHINE  CO.,  P.— 512-524 
W.  41st  St.,  New  York,  N.  Y.  Manufac- 
turer of  power  trahsmission  appliances, 


PULLERS,  CABLE.— See  Capstans, 

cable  pulling. 

PULLERS,  GEAR  AND  PINION.— Port- 
able tools  to  remove  gears  or  pinions  from 
their  shafts,  such  as  removing  the  pinion 
from  the  shaft  of  a railway  motor  arma- 
ture. The  pinion  of  such  an  armature  has 
a taper  driving  fit  on  the  shaft  and  con- 
siderable pressure  is  required  to  remove  it. 
The  tools  are  known  as  “pinion  pullers” 
or  “gear  pullers”  and  utilize  the  principle 
of  tne  screw  in  obtaining  the  required 
pressure.  On&  form  is  a U-shaped  forg- 
ing with  one  side  of  the  U hinged  at  its 
Junction  with  the  connecting  cross  mem- 
ber. Lugs,  projecting  inwardly  to  form 
two  ends  of  the  forging,  engage  the  pinion 
on  its  inside  face.  A screw  or  threaded 
bolt  having  a square  or  hexagon  head 
passes  through  a threaded  opening  in  the 
center  of  the  connecting  cross  member  of 
the  forging.  This  screw  is  turned  until 
contact  is  made  with  the  end  of  the  arma- 
ture shaft,  and  then  further  forced  in  by 
means  of  a long-handled  wrench  till  the 
pinion  is  loosened  and  easily  removed. 
Other  forms  are  made,  but  all  utilize  the 
principle  of  the  screw. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  & Chestnut  St., 
Brooklyn,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A pinion  puller  consisting 
of  a ring  or  puller  designed  in  the  form 
of  an  internal  gear  and  connected  to  a 
yoke  containing  the  jack  screw  by  two 
adjustable  studs.  It  grips  all  the  teeth, 
and  thus  reduces  to  a minimum  the 
possibility  of  localizing  the  removing 
stress  on  two  or  more  teeth.  See  adv. 
pages  1203-1223. — Adv. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111.  “ Little 

Giant.” 

Service  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield,  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

PULLERS,  NAIL  AND  STAPLE.— 
These  devices,  for  pulling  nails  enable 
boxes  to  be  opened  without  destroying  the 


boards  or  injuring  the  contents.  The  nail 
pullers  usually  consist  of  hardened  steel 
jaws  at  one  end  of  a bar,  a heavy  casting 
sliding  over  the  other  end  so  that  it  can 
be  used  as  a .hammer  to  drive  the  jaws 
into  the  wood,  and  thus  get  a grip  under 
the  nail  head.  The  staple  pullers  are  spe- 
cial forms  of  pliers  particularly  adapted 
to  grip  and  draw  staples.  They  are  espe- 
cially used  in  taking  up  telephone,  an- 
nunciator or  other  signaling  circuits  which 
.have  been  installed  by  means  of  insulated 
staples. 

Manufacturers: 

Bridgeport  Hardware  Mfg.  Corp., 
Bridgeport,  Conn.  “Suregrip.” 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 
Water  St.,  Elmira,  N.  Y^ 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

SMITH  & HEMENWAY  CO..  INC.,  Irv- 
ington, N.  J.  “Eclipse,”  “Indian.” 

PULLEY  BLOCKS,  LINEMEN'S.— In 

bringing  overhead  conductors  up  to  the 
proper  tension,  the  pulling  power  must 
often  be  multiplied  by  the  use  of  pulley 
blocks.  Such  blocks  are  equipped  with  a 
wire  grip  or  “comealong”  to  seize  the  wire 
without  bending  it  sharply.  They  are 
sometimes  provided  with  a strap  for  pull- 
ing in  the  smaller  sizes  and  a rope  for 
large  blocks. 

Manufacturers: 

Dicke  Tool  Co.,  The,  Downers  Grove.  Ill 

HERBST,  PAUL  W.,  Chicago,  111.  We 
spe  c i a 1 i z e in  all 
kinds  of  tackle 
blocks  used  in  con- 
struction work.  See 
display  adv.  page 
1258.— Adv. 

PULLEYS.  CAST  IRON  AND  STEEL.— 

The  simplest  form  of  pulley  is  one  made 
from  cast  iron,  with  the  hub  and  rim 
properly  machined  to  fit  the  shaft  and  to 
give  a true  surface  for  the  belt.  Very  small 
pulleys  are  often  attached  to  the  shaft 
by  one  or  more  set  screws,  but  usually  a 
tapered  steel  key  is  used.  Another  type 
of  pulley  has  a cast  iron  hub  and  spokes, 
but  the  rim  is  made  from  a band  of  steel 
riveted  to  the  ends  of  the  spokes.  A third 
type  has  only  the  hub  cast  and  uses  both 
rim  and  spokes  of  bar  or  band  steel,  all 
being  riveted  into  position.  The  edges  of 
the  rim  are  frequently  turned  in  to  give  it 
greater  stiffness.  While  some  pulleys  have 
their  outer  surface  flat,  most  of  them  are 
crowned,  or  slightly  raised  in  the  center, 
which  tends  to  centralize  the  belt  and  pre- 
vent it  from  running  off.  This  is  also  ac- 
complished in  isolated  cases  by  flanging  or 
raising  the  edges  of  the  pulley. 

Tight  and  loose  pulleys  are  usually 
mounted  together  on  a shaft,  the  belt 
being  shifted  from  one  to  the  other  as  de- 
sired. Cone  pulleys  consist  of  two  or  more 
pulleys  of  different  diameters  cast  oi*  bolt- 
ed together.  They  offer  a simple  and  ef- 
ficient means  of  speech  regulation  for  lathes 
and  similar  machines,  one  cone  pulley  be- 
ing mounted  on  the  driving  shaft  and  the 
other,  in  reverse  direction,  on  the  machine. 
The  belt  is  readily  shifted  from  one  to 
another  combination  of  pulleys.  Fre- 
quently, as  in  internal-combustion  engines, 
the  flywheel  is  given  a broad  flat  outer 
surface  and  is  also  used  as  a pulley.  This 
is  also  occasionally  true  of  shaft  couplings 
and  frequently  of  friction  clutches.  For 
the  transmission  by  pulley  of  very  large 
amounts  of  power,  rope  drive  is  frequently 
used,  the  outer  surface  of  the  pulleys  be- 
ing grooved  to  carry  the  rope.  These  are 
usually  called  rope  sheaves,  rather  than 
pulleys. 

Manufacturers: 

.American  Pulley  Co.,  The,  4200  Wissa- 
hickon  Ave.,  Philadelphia,  Pa.  “Amer- 
ican.” 

Bond  Co.,  Charles,  617-19  Arch  St.,  Phil- 
adelphia, Pa. 

Bond  Foundry  & Machine  Co.,  Manhelm, 
Lancaster  Co.,  Pa. 

Bosworth-Ard  Machine  & Foundry  Co., 
Anniston,  Ala. 

Brown  Co.,  The  A.  & F..  79  Barclay 
St.,  New  York.  N.  Y. 

Caldwell  Co.,  W.  E.,  Brook  & D Sts., 
Louisville,  Ky. 

Chicago  Pulley  & Shafting  Co.,  40  S. 
Clinton  St.,  Chicago,  III. 

Cleveland  Armature  Works,  Inc.,  4732- 
36  St.  Clair  Ave.,  Cleveland,  Ohio. 

Elmira  Machinery  & Transmission  Co., 
Ltd.,  Elmira,  Ont.,  Can. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Goldie  & McCulloch  Co.,  Ltd.,  The.  Galt, 
Ont.,  Can. 

Gump  Co.,  B.  F.,  431  S.  Clinton  St.,  Chi- 
cago, 111. 
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Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Hill  Clutch  Co.,  The.  W.  65th  St.  & 
Breakwater  Ave.,  Cleveland,  Ohio. 

Jones  Foundry  & Machine  Co.,  W.  A., 
4401  W.  Roosevelt  Rd.f  Chicago,  111. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
& DeKalb  Sts.,  St.  Louis.  Mo. 

National  Foundry  Mfg.  & Supply  Co., 
Hepburn  & Canal  Sts.,  Williamsport, 
Pa.  “National.”  (Cast  iron.) 

O.  K.  Clutch  & Machinery  Co.,  Colum-' 
bia.  Pa.  “O.  K.”  (Clutch  type.) 

Pechstein  Iron  Works,  Box  344,  Keokuk, 
Iowa. 

Pryibil  Machine  Co.,  P.,  512-514  W.  41st 
St.,  New  York,  N.  Y. 

Pyott  Co.,  George  W.,  North  Ave.  & 
Noble  St..  Chicago,  111. 

Smith  Winfield  H..  10-16  Lock  St.,  Buf- 
falo. N.  Y.  (For  light  power  trans- 
mission.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

PULLEYS.  CORK  INSERT.— There  is  a 
tendency,  when  pulleys  have  been  in  use 
for  some  time,  for  their  outer  surfaces  to 
become  so  highly  polished  that  the  belt 
will  slip  more  easily  than  it  should.  This 
is  sometimes  prevented  by  inserting  small 
plugs  of  cork  into  the  rim,  allowing  their 
upper  surface  to  stand  Just  above  that  of 
the  surrounding  surface  and  so  catch  the 
belt  and  increase  the  friction. 

Manufacturers: 

American  Pulley  Co.,  The,  4200  Wissa- 
hickon  Ave.,  Philadelphia,  Pa.  “Amer- 
ican.” 

Cork  Insert  Co.,  164  Federal  St.,  Boston, 
Mass. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  "Standard-Baltimore.” 

PULLEYS,  FRICTION-CLUTCH.— Fric- 
tion-clutch pulleys  are  widely  *used  on  line 
shafts,  for  various  classes  of  service.  They 
arc  mounted  on  the  shaft  and  when  the 
clutch  is  out  of  gear  run  idle  on  it,  in 
some  cases  for  long  periods  of  time.  Their 
operation  is  very  similar  to  that  of  a fric- 
tion clutch  or  friction-clutch  coupling  (see 
Clutches,  friction).  Two  plates  or  disks  of 
dissimilar  substances  are  brought  together 
when  the  clutch  is  in.  One  disk  is  fastened 
to  the  pulley,  the  other  to  a collar  on  the 
line  shaft,  so  that  the  two  will  turn  to- 
gether when  engaged.  Special  forms  of 
bearings  are  usually  provided  so  that  the 
pulley  may  run  idle  on  the  shaft  without 
excessive  friction  or  wear. 

Manufacturers: 

Brown  Clutch  Co..  The,  Sandusky,  Ohio. 
“Brown.” 

Caldwell  Co..  W.  E.,  Brook  & D Sts., 
Louisville.  Ky. 

Challenge  Co.,  Batavia,  111. 

Conway  Clutch  Co.,  The,  1956  W.  6th  St., 
Cincinnati,  Ohio. 

Hill*  Clutch  Co..  The,  W.  65th  St.  & 
Breakwater  Ave.,  Cleveland,  Ohio. 

Jones  Foundry  & ♦ Machine  Co.,  W.  A., 
4401  W.  Roosevelt  Rd.,  Chicago,  111. 

Medart  Patent  Pulley  Co.,  Potomac  & 
DeKalb  Sts.,  St.  Louis,  Mo. 

Nilson-Miller  Co.,  Hoboken,  N.  J. 

“ITossen.” 

Pryibil  Machine  Co.,  P.,  512-524  W.  41st 
St..  New  York,  N.  Y. 

Schultz  & Son,  A.  L.,  1675  Elston  Ave.. 
Chicago,  111.  “S  & S.” 

PULLEYS,  LAMP  LOWERING.— Lamps 
mounted  about  20  ft.  or  more  above  the 
ground  or  floor  are  difficult  of  access  for 
cleaning  or  other  maintenance  unless  a 
tower  wagon,  traveling  crane  or  other  safe 
means  of  reaching  them  is  available.  To 
overcome  the  danger  and  inconvenience  of 
using  long  ladders,  lamp  lowering  pulleys 
are  employed.  Where  specially  made  fot 
this  service  they  include  a method  of  suit- 
ably supporting  the  pulley  from  the  mast- 
arm.  center  cable  suspension,  outrigger, 
ceiling  or  bracket.  The  rope  end  at  the 
lamp  often  has  a special  clamp  knob  to 
engage  in  the  pulley  housing  so  as  to  sup- 
port the  lamp  Independently  of  the  rope 
when  the  lamp  has  been  raised  to  proper 
position;  in  lowering  the  first  tug  at  the 
rope  releases  this  clamp.  The  pul’eys  at 
the  pole,  post  or  wall  do  not  have  this 
clamping  arrangement.  Pulleys  with  cut- 
outs are  commonly  called  automatic  cut- 
out hangOTg. 

Manufacturers: 

Hebendahl  Co..  J.  P.,  228-232  Broadway, 
Elizabethport.  N.  J. 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  “Fem- 
co.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Jumbo,” 
“M»dget  ” “Petite.”  (See  display  adv. 
pages  1395-1402.) 


PULLEYS,  LAMP  LOWERING,  WITH 
CUTOUT. — See  Hangers,  arc  lamp;  also 
Hangers,  incandescent  lamp. 

PULLEYS.  LEATHER  OR  RAWHIDE. 
— These  pulleys  are  made  by  riveting  to- 
gether disks  of  leather  or  rawhide  suf- 
ficient to  make  the  proper  width  of  face, 
afterward  drilling  or  boring  out  the  center 
for  the  shaft,  slotting  a keyseat  and  turn- 
ing off  the  rim  to  the  proper  diameter. 
The  great  advantage  of  such  a pulley  is 
that  it  will  retain  its  hold  upon  the  belt 
better  than  an  iron  or  steel  pulley. 

Manufacturers: 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston 
Ave.,  Chicago,  111. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

PULLEYS,  MAGNETIC  SEPARATING. 

— The  magnetic  pulley  is  a special  form  of 
wide  pulley  for  use  in  magnetic  separators. 
It  is  magnetized  by  an  electromagnet 
within  the  pulley  and  kept  magnetized 
during  operation.  It  has  a wide  belt  run- 
ning over  it  which  carries  the  ore  or  other 
material  to  be  separated.  The  magnetic 
material  remains  on  the  belt  as  it  passes 
around  the  pulley  and  drops  off  when  it 
leaves  the  bottom  of  the  pulley  and  starts 
back  towards  the  driving  pulley.  All  other 
material  on  the  belt  falls  off  as  it  passes 
over  the  pulley.  Also  see  Separators,  mag- 
netic. 

Manufacturer: 

Magnetic  Mfg.  Co.,  774  Windlake  Ave., 
Milwaukee,  Wis.  “High  Duty.” 

PULLEYS,  PAPER. — Pulleys  made  much 
like  rawhide  pulleys  except  using  heavy 
paper  or  pasteboard,  which  is  thoroughly 
compressed.  Paper  pulleys  are  light  in 
weight,  and  practically  unbreakable,  also 
retain  a very  good  hold  on  the  belt,  but 
like  rawhide  this  material  is  only  adapted 
to  the  smaller  sizes  of  pulleys. 

Manufacturers: 

Caldwell  Co..  W.  E.,  Brook  & D Sts.. 
Louisville,  Ky. 

Canadian  Westinghousc  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
* Can. 

Rock  wood  Mfg.  Co.,  The,  1801  English 
Ave.,  Indianapolis,  Ind.  “Rockwood.” 

PULLING  JACKS,  POLE.— See  Jacks, 
pole. 

PULLITE. — Trade  name  for  canopy 
switch  manufactured  by  the  Canadian 
Duplexalite  Co.,  Ltd.,  745  St.  Catharine 
St.,  W.,  Montreal,  Que.,  Can. 

PULLITE. — Trade  name  for  canopy 
switches  manufactured  by  the  Duplex 
Lighting  Works  of  General  Electric  Co.,  6 
W.  48th  St..  New  York,  N.  Y. 

PULLMAN  VENTILATOR  A MFG.  CO. 
— York,  Pa.  Manufacturer  of  electric  ven- 
tilating fans.  President,  H.  B.  Mehring; 
vice-president  and  treasurer,  John  F. 
Rudisill;  general  manager,  W.  S.  Gilbert. 

PULLRITE. — Trade  name  for  push  and 
pull  switches  for  automobile  lighting  man- 
ufactured by  Frank  W.  Morse,  289  Con- 
gress St.,  Boston.  Mass. 

PULSATING  CURRENT.— A direct  or 
unidirectional  current  that  pulsates  or  in- 
creases and  decreases  in  intensity  at  regu- 
lar intervals. 

PULVERIZED  COAL.  — Pulverized  or 
powdered  coal,  long  used  in  metallurgical 
processes  and  in  the  production  of  cement, 
is  gradually  being  used  for  steam  raising 
in  power  plants.  Already  several  large 
installations,  notably  in  Milwaukee  and 
Seattle,  are  in  satisfactory  service. 

The  advantages  of  powdered  coal  are  the 
same  as  those  for  liquid  fuel,  namely 
closer  control  and  better  mixing  of  fuel 
and  air.  The  disadvantages  are  the  high 
initial  cost  of  the  installation,  the  cost  of 
maintenance  (as  yet  an  unknown  quan- 
tity), difficulty  in  disposing  and  removing 
the  molten  ash  and,  it  is  reported,  elimi- 
nating the  ash  dust  emanating  from  the 
stack.  It  is  claimed  pulverized  coal  is  not 
feasible  for  plants  of  less  than  2400  boiler 
horsepower. 

For  use  as  pulverized  fuel,  the  coal  nust 
first  be  crushed  to  uniform  sizes,  dried, 
then  pulverized  and  fed  to  the  burner. 
Pulverized  coal  cannot  be  stored  any  great 
length  of  time  so  that  storage  before  pul- 
verizing is  necessary.  The  powdered  coal 
;s  conveyed  by  screw  conveyor  from  pul- 
verizer to  the  intermediate  powdered-coal 
hopper.  Here  air  under  pressure  transmits 
the  coal  dust  to  the  burner  where  addi- 
tional air  for  combustion  is  taken  up. 

The  forced  draft  for  combustion  is  used 
for  moving  the  powdered  coal.  Blowers 
and  screw  conveyors  work  together,  so 
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that  if  the  latter  stop  the  former  stop 
also,  otherwise  the  screw  conveyors  may 
cause  clogging  of  the  powdered  coal  in  the 
pipe  lines  and  result  in  trouble.  A bankel 
fire  is  not  feasible  with  powdered  coal. 
Active  steam  making  is  started  by  turning 
on  the  coal  and  air  stream  and  igniting 
it.  The  heat  of  the  furnace  does  this  with- 
in several  hours  after  having  been  shut 
down,  as  with  oil  fuel. 

Coals  high  in  sulphur  and  ash,  inherent 
and  extraneous,  and  of  such  small  size  as 
to  cause  extremely  high  ash-pit  loss,  can 
be  burned  efficiently  by  pulverizing.  It  is 
believed  that  such  coals  will  be  ourned  in 
close  proximity'  to  the  mines  some  day 
after  being  pulverized. 

PULVERIZED  COAL  EQUIPMENT, 
PREPARING,  DRYING  AND  FIRING.— 

Coal  to  be  pulverized  for  use  as  a fuel 
requires  rather  extensive  equipment  for 
preparing  it.  This  fact  limits  the  use  of 
pulverized  coal  to  large  boiler  rooms  chief- 
ly. The  coal  as  obtained  from  the  mine 
must  be  crushed  to  a uniform  size  as  the 
first  step  In  the  process.  It  is  sometimes 
necessary  to  remove  tramp  iron,  etc.,  by 
a magnetic  separator  before  crushing. 
Crushing  is  done  by  heavy  cast-iron  rolls 
usually  studded  with  teeth  and  rotating 
together.  After  being  crushed  to  a uni- 
form size  it  is  necessary  that  the  coal  be 
dried  to  remove  the  excess  moisture  and 
bring  it  into  a condition  in  which  it  can 
most  easily  be  pulverized  and  uniformly 
controlled  by  feeders  into  furnaces.  A 
mechanical  drier  is  used,  consisting  of  a 
double  rotating  cylinder  so  arranged  that 
hot  gases  from  a small  furnace  are  passed 
through  the  coal  as  it  travels  by  gravity- 
through  the  shell  of  the  drier  and  is  de- 
livered to  the  pulverizer.  In  the  pulver- 
izers the  coal  is  ground  to  a powder.  It  is 
then  conveyed  to  storage  bunkers  adja- 
cent to  the  furnaces  and  is  ready  for  firing. 
The  feeding  equipment  usually  operates 
on  the  screw  principle.  Feeder  screws  are 
driven  by  variable-speed  motors  to  carry 
the  coal  from  the  storage  bins  to  the  air- 
mixing chambers  from  which  it  is  blown 
as  a mixture  through  pipes  to  the  burners 
and  then  into  the  furnaces.  The  entire 
equipment  for  this  service  for  any  particu- 
lar installation  is  usually  furnished  by  one 
manufacturer. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  M Iwaukee, 
Wis. 

Amsler-Morton  Co..  The,  Farmers  Bank 
Bldg.,  Pittsburgh,  Pa. 

Bartlett  & Snow  Co.,  The  C.  O.,  Cleve- 
land, Ohio. 

Combustion  Engineering  Corp.,  43-47 
Broad  St.,  New  York,  N.  Y.  “Lopulco.” 

Fuller-Lehigh  Co.,  Fullerton,  Pa. 

Grindle  Fuel  Equipment  Co.,  1901-11  S. 
Rockwell  St.,  Chicago,  111.  “Grindle 
System.” 

GRFENDLFR  PATENT  CRUSHER  & 
PULVERIZER  CO.,  928  N.  1st  St.,  St. 
Louis,  Mo.  “Hercu’es.”  “Grucndler.” 

Jeffrey  Mfg.  Co.,  1st  Ave.  & 4th  St., 
Columbus,  Ohio. 

K-B  Pulverizer  Co..  Inc.,  92  Lafayette 
St.,  New  York,  N.  Y. 

Powdered  Coal  Engineering  & Equip- 
ment Co.,  2401  W.  Washington  Blvd., 
Chicago,  111.  “Sy ncronator.” 

Quig'ey  Furnace  Specialties  Co.,  26  Cort- 
landt  St.,  New  York,  N.  Y. 

Raymond  Bros.  Impact  Pulverizer  Co., 
1319  N.  Branch  St..  Chicago.  111. 

Stroud  & Co.,  E.  H..  928-934  Fullerton 
Ave.,  Chicago,  111. 

PUMP  GOVERNORS  OR  REGULAT- 
ORS, ELECTRICAL. — See  Governors,  com- 
pressors or  pressure  pump. 

PUMP  MOTOR  CONTROLLERS.— See 

Controllers,  compressor  and  pump,  auto- 
matic. 

PUMPING  AND  PUMPS.— Since  the  be- 
ginning of  civilized  community  life  the 
handling  of  liquid  and  gaseous  mate  ials 
has  presented  a problem  of  constantly  in- 
creasing importance. 

The  lifting  of  water  was  naturally  the 
first  and  most  important  consideration  and 
gave  rise  tp  the  earlier  forms  of  treadmill 
lift  and  bucket  pumps,  which  still  in 
service  in  many  parts  of  the  world  for  ir- 
rigating purposes.  In  the  more  progressive 
parts  of  the  world,  the  enormous  demands 
for  pumpage  and  the  constantly  increasing 
variety  of  materials  to  be  handled,  has 
caused  rapid  development  of  many  kinds 
and  types  of  pumps. 

During  the  earlier  stages  of  engineering 
little  attention  was  paid  to  the  efficiency 
and  economy  of  pumps  and  pumping  sys- 
tems, but  with  the  rise  in  labor  and  ma- 
terial costs  it  has  been  necessary  to  devise 
means  to  secure  maximum  output  with 
minimum  input,  not  only  in  cost  of  con- 
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struction,  but  also  in  the  costs  of  opera- 
tion and  maintenance.  Water,  as  the  most 
important  material  with  which  humanity 
deals,  has  occupied  the  attention  of  engi- 
neers from  time  immemorial.  As  a con- 
sequence by  far  the  largest  percentage  of 
pumping  capacity  is  devoted  to  the  han- 
dling of  water.  The  elimination  of  human 
effort  in  the  process  of  pumping  has  re- 
sulted in  the  use  of  animals,  hydraulic  en- 
ergy. steam*  electricity  and  solar  energy, 
for  supplying  power  to  the  prime  movers 
for  pumping  water.  At  the  present  time 
the  application  of  steam  to  pumpage  far 
outranks  in  total  capacity  all  other  forms 
of  prime  movers  put  together.  Next  in 
order  of  Importance  is  electrical  pumpage 
which  is  gradually  taking  a firmer  hold 
and  becoming  more  important. 

The  larger  water  systems,  in  most  cases 
driven  by  steam,  use  as  a rule  recipro- 
cating pumps  driven  by  steam  engines  of 
the  direct  acting  or  flywheel  type  in  sizes 
ranging  up  to  50,000,000  gals,  per  day  or 
more.  The  more  efficient  classes  of  pump- 
ing engines  are  of  the  Corliss  type,  run- 
ning at  medium  speed  with  steam  pres- 
surp  up  to  200  lbs.  Such  units  ore  fairlv 
efficient  and  economical  but  occupy  much 
space,  both  horizontally  and  vertically, 
and  due  to  their  lower  speed  are  extremely 
heavy  and  hard  to  handle,  requiring  large 
first  cost  and  consequent  high  fixed 
charges. 

The  installation  of  turbine-driven  cen- 
trifugal pumps,  replacing  the  engine- 
driven  units,  has  gained  considerable  im- 
petus of  late  years  and  has  resulted  in 
considerable  reduction  in  first  costs  and 
fixed  charges,  while  the  increase  in  econ- 
omy and  efficiency  of  properly  designed 
units  is  very  striking. 

Following  the  development  of  the  high- 
speed^ centrifugal  pump  in  large  sizes, 
these  units  have  been  adapted  for  electric 
motor  drive,  resulting  in  still  further  econ- 
omies in  costs  as  w'ell  as  marked  improve- 
ment in  operating  and  maintenance  condi- 
tions due  to  the  simplicity,  ease  of  con- 
trol, efficiency,  economy,  reliability  and 
safety  of  electric  drive. 

It  is  to  be  hoped  that  the  superior  ad- 
vantages of  electric  drive  will  result  in  the 
elimination  of  steam-driven  pumping  units 
to  a large  extent.  Such  action  wdl  allow 
the  abandonment  of  the  unsightly,  iso- 
lated steam  pumping  stations  with  which 
many  cities  are  afflicted  thereby  automat- 
ically eliminating  the  haulage  of  coal  to 
these  stations  and  the  smoke  and  fumes 
resulting  from  the'r  operation.  The  most 
important  ecomomy  effected  by  such  a step 
would  be  the  centralization  of  the  genera- 
tion of  power,  which  could  be  thus  gen- 
erated in  highly  economical  and  efficient 
central  stations,  or  purchased  from  power 
companies,  and  transmitted  to  the  pump- 
ing stations  by  duplicate  underground 
cables. 

lumping  stations  housing  electrically 
driven  pumping  units  would  be  relatively 
small,  inconspicuous  and  practically  noise- 
less, with  many  other  obvious  advantages. 

In  the  matter  of  auxiliaries  to  the  main 
generating  units  of  power  plants,  for  which 
steam-driven,  reciprocating  pumps  were 
almost  entirely  used,  centrifugal,  turbine 
and  motor-driven  pumps  are  now  being 
extensively  utilized.  The  tendency  is  to  re- 
place many  such  units  by  electrically  driv- 
en centrifugal  pumps,  either  of  the  volute 
or  turbine  type,  thereby  securing  greater 
flexibility  and  ease  of  control,  greater  re- 
liability and  safety,  higher  efficiency  and 
economy,  and  in  many  cases  lower  costs. 

In  many  instances,  such  as  in  boi'er  feed 
pumps,  centrifugal  pumps  are  driven  by  a 
combination  of  motor  and  turbine,  which 
with  proper  regulation,  will  give  an  almost 
perfect  heat  balance. 

The  immense  variety  of  pumps  used  in 
modern  industry  is  such  that  the  nature  of 
the  drive  depends  to  a large  extent  on 
local  conditions,  but  as  a rule  it  may  be 
noted  that  the  tendency  is  toward  the 
elimination  of  reciprocating  pumps,  and 
the  substitution  therefor  of  centrifugal  or 
rotary  pumps,  usually  direct  connected,  in 
order  to  get  away  from  reciprocating 
steam  engines,  gears,  belts  and  chains.  In 
other  words,  the  greater  simplicity  and 
ease  of  operation  of  the  revolving  pump 
over  the  reciprocating  pump  has  lea  to  the 
use  of  turbine  drive  which  in  turn  is  being 
supplanted  by  the  motor  drive,  thus  reduc- 
ing costs. 

Hence  we  find  acid  pumps,  air  pumps, 
pumps  for  brine,  deep  well  pumps,  drain- 
age pumps,  fire  and  other  high-pressure 
pumps  being  driven  more  and  more  by 
motors.  Since  electric  drive  is  highly  flex- 
ible, and  capable  of  automatic  control, 
labor  costs  are  reduced  and  economies  in- 
troduced which  were  heretofore  unobtain- 
able. 

In  the  marine  field,  the  reciprocating 


pump  is  fast  being  supplanted  by  the  cen- 
trifugal or  rotary  pump,  preferably  driven 
by  the  electric  motor,  therebv  avoiding 
the  running  of  high-pressure  steam  lines 
all  over  the  sh‘p.  The  constantly  increas- 
ing use  of  motor  drive  on  ships  is  accel- 
erating this  tendency. 

Pumps  for  house  service,  irrigation,  m'lk 
and  cream,  mine  service,  sewage,  even 
high-pressure  triplex  pumps,  manhole 
pumps,  vacuum,  sump,  dredge,  paper  pulp 
and  sprinkler  s>  stem  pumps  are  all  tend- 
ing toward  electric  motor  drive. 

The  centralization  of  power  supply,  the 
ease  of  running  conductors  to  tne  pump 
locations,  the  great  reductions  in  trans- 
mission losses,  the  greater  flexibility,  ease 
of  control,  higher  economy  and  efficiency, 
all  combined  make  the  instal'ation  of  elec- 
tric drive  a logical  and  beneficial  step, 
except  in  special  cases. 

There  are  very  few  uses  for  a recipro- 
cating pump  which  cannot  be  satisfac- 
torily filled  by  a centrifugal  or  rotary, 
which,  combined  with  direct-connected 
motor  drive,  will  probably  provide  a solu- 
tion for  nearly  all  pumping  problems. 

PUMPING  SYSTEMS.  WATER.  ELEC- 
TROPN EUMATIC. — Motor-driven  pumping 
outfits  for  supplying  rural  residences, 
country  clubs,  summer  resorts,  etc.,  with 
water  from  an  isolated  supply.  The  water 
is  pumped  into  a closed  storage  tank  par- 
tially filled  with  air  under  pressure  which 
forces  the  water  through  the  distribution 
or  supply  system.  The  pump  motor  is  con- 
trolled by  a pressure-operated  switch 
which  is  connected  with  the  tank  and 
which  is  regulated  or  adjusted  to  start 
and  stop  the  motor  between  predetermined 
limits  of  tank  pressure,  thus  insuring  a 
constant  water  supply. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich.  "Advance." 

Bishop  & Babcock  Co.,  The,  1200  E. 
55th  St.,  Cleveland,  Ohio. 

Burnett-Larsh  Mfg.  Co..  The,  537-545  E. 

v Monument  Ave.,  Dayton,  Ohio.  "Du- 
ro." 

Burroughs  Co.,  Charles,  141-140  Com- 
merce St.,  Newark,  N.  J. 

Canadian  Fairbanks- Morse  Co.,  The.  84- 
08  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Chicago  Pump  Co.,  232Q-36  Wolfram  St., 
Chicago,  111. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St..  Chicago.  111.  "Econ- 
omy." 

Erie  Pump  & Engine  Works,  130  Glen- 
wood  Ave..  Medina,  N.  Y.  "Erie.” 

Fairbanks,  Morse  & Co.,  000  S.  Wabash 
Ave.,  Chicago,  111. 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd.  "Paul." 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls,  N. 
Y.  "Autowater." 

Kewanee  Private  Utilities  Co.,  Kewanee, 
111.  "Kewanee." 

Keystone  Driller  Co.,  Beaver  Falls,  Pa. 
"Downie." 

Leader  Iron  Works,  Decatur,  111.  "Lead- 
er." 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Marion  Rotary  I*ump  Co.,  Hardwick,  Vt. 
"Marmo." 

Mast.  Foos  & Co.,  Springfield,  Ohio. 
"Buckeye." 

McDonald  Mfg.  Co.,  A.  Y.,  Dubuque, 
Iowa. 

McGowan  Co.,  The  John  H.,  Cincinnati.- 
Ohio. 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

National  Utilities  Corp.,  Belleview  1*1., 
Milwaukee,  Wis.  "National." 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Rider-Ericsson  Engine  Co.,  Walden,  N. 
Y.  "Reeco." 

Standard  Pump  & Engine  Division,  Ad- 
amson Machine  Co.,  730  Carroll  St., 
Akron,  Ohio.  "Standard." 

Thompson  Mfg.  Co.,  Des  Moines,  Iowa. 
"Du  Moin." 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

PUrtlPS,  ACID.— Usually  small  centrifu- 
gal. or  volute  or  turbine  type,  with  rotors 
and  casings  of  noncorrosive,  acid-resist- 
ing material.  May  be  driven  by  steam, 
motor  or  belt  and  are  usually  of  low  head, 
small  capacity  type  except  in  special  in- 
stances. Field  for  use  limited  to  chemical 
works,  storage  battery  factories,  sulphuric 
acid,  water  from  mines,  etc. 

Manufacturers: 

Advance  Pump  & Comrrcssor  Co.,  Battle 
Creek,  Mich.  "Advance." 

Anarican  Well  Works,  The,  Aurora,  111 


"American." 

Bawden  Machine  Co.,  Ltd..  163-75  Sterl- 
ing Road,  Toronto,  Ont.,  Can. 

Blackmer  Rotary  Pump  Co.,  Petoskey, 
Mich.  "Blackmermaid." 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Davidson  Co.,  M.  T.,  154  Nassau  St.. 
New*  York,  N.  Y. 

Dayton-Dowd  Co.,  Quincy,  111. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111.  "Econ- 
omy." 

Erie  Pump  & Engine  Works.  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  "Erie.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goulds  Mfg.  Co.,  The,  Senaca  Falls, 
N.  Y. 

Midwest  Engine  Co.,  Indianapolis.  Ind. 

Marion  Rotary  l’ump  Co.,  Hardwick,  Vt. 
"Marmo." 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania."  • 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville.  Ind.  "Roots." 

Roper  Corp.,  George  D.,  Trahern  Pump 
Division,  Rockford.  111.  "Trahern." 

St.  Louis  I*ump  & Equipment  Co..  722 
Chestnut  St.,  St.  Louis,  Mo. 

Schramm  # Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St..  Cleveland?  Ohio. 

Wagener  Steam  Pump  Co.,  The,  Canton. 
Ohio. 

Worthington  Pump  & Machinery  Corp., 
115  Broadw’ay,  New  York,  N.  Y. 

PUMPS  AIR,  ELECTRIC,  MISCEL- 
LANEOUS.—These  consist  of  motor-driv- 
en, single  or  multi-stage  reciprocating 
high-pressure  type,  or  flgure-8  rotary,  low- 
pressure  blowers,  supplying  air  for  various 
purposes.  This  class  includes  pump  sets 
for  air  brakes,  air  hammers  and  drills;  for 
activated  sludge  sewage  systems;  for 
switchboard  blowing  systems  and  general 
b owing  service  or  for  supplying  air  under 
treasure  for  all  sorts  of  special  and  gen- 
eral purposes  such  as  for  tire  pumping, 
general  garage  duty,  electropneumat.c 
water  systems,  etc. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield,  Ohio. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Bishop  & Babcock  Co.,  The,  1200  E.  55th 
St.,  Cleveland,  Ohio. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dubois  Iron  Works,  805  N.  Brady  St., 
Du  Bois,  Pa. 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Fort  Wayne  Enginering  & Mfg.  Co..  Inc., 
5th  & Harrison  Sts.,  Fort  Wayne,  Ind. 

Gardner  Governor  Co.,  The,  1 Wi.liam- 
son  St.,  Quincy,  111. 

GJobe  Mfg.  Co.,  Battle  Creek,  Mich. 
"Dead  Easy." 

Goulds  Mfg.  Co.,  The,  Seneca  Fal's, 
N.  Y. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  "I.  O.  C. 
System." 

Kellogg  Mfg.  Co.,  3 Circle  St.,  Rochester, 
N.  Y. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  "Roturbo." 

Marion  Rotary  Pump  Co.,  Hardwdck,  Vt. 
"Marmo." 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  "Pelcrane,"  "Pel- 
ton." 

Premier  Emergency  Corp.,  767  3rd  Ave., 
New  York,  N.  Y.  "lYemier." 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  "Roots." 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Bnltimorc." 

Standard  Pump  & Engine  Division,  Ad- 
amson Machine  Co.,  730  Carro  1 St., 
Akron,  Ohio.  "Stnndurd." 
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United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland.  Ohio. 

WEST1NGHOUSE  ELECTRIC  & MKG. 
CO.,  East  Pittsburg,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J. 

PUMPS,  AIR,  TIRE  OR  GARAGE, 
ELECTRIC.— Usually  reciprocating,  single 
or  double  acting;  single,  duplex  or  triplex 
cylinders;  single  or  multistage,  driven  by 
electric  motor  by  belt,  chain  or  direct  con- 
nected; with  pressure  blowqff  or  safety 
valve.  As  a rule  this  type  of  pump  dis- 
charges into  a tank  which  acts  as  a reser- 
voir. Made  in  both  stationary  and  port- 
able forms,  and  both  types  are  sometimes 
used  to  supply  direct  pressure  without 
reservoir. 


Manufacturers: 


Allis-Chalmers  Mfg.  Co.,  Milwakuee, 
Wis. 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  III. 

Globe  Mfg.  Co.,  Battle  Creek,  Mich. 
“Dead  Easy.” 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 


N.  Y. 

Hale  Electric  & Engineering  Co.,  1114 
Guardian  Bldg.,  Cleveland,  Ohio. 
“Hale.” 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn.  “Master.” 
Kellogg  Mfg.  Co.,  3 Circle  St.,  Rochester, 
N.  Y. 

Lipman  Refrigerating  Works,  53  W. 

Jackson  Blvd.,  Chicago,  111.  “Lipman.” 
Lipman  Refrigerator  Car  & Mfg.  Co., 
Beloit,  Wis. 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo.” 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland,  Ohio. 

Utility  Compressor  Co.,  The,  355-364 
Harper  Ave.,  Detroit,  Mich. 


PUMPS,  BOILER  FEED,  ELECTRIC. 

— The  centrifugal  pump  is  the  pump  most 
favored  for  boiler  feed-water  supply.  It 
Is  economical  of  space,  it  is  reliable;  it 
supplies  water  without  vibration;  it  has 
high  speed  which  not  only  means  lower 
cost  but  that  the  pump  can  be  connected 
direct  to  a motor  and  it  is  simple — only 
one  moving  part. 

The  injector  is  sometimes  used  as  a re- 
serve and  emergency  source  for  boiler 
feed.  The  injector  is  cheap  and  compact: 
it  has  no  moving  parts  and  produces  no 
exhaust  steam  to  be  disposed  of.  Its  ob- 
jections are  that  it  cannot  handle  hot 
water  nor  maintain  a continuous  flow  un- 
der wide  variations  in  rate  of  flow  and  its 
operation  is  somewhat  erratic.  The  in- 
jector is  only  applicable  to  relatively  small 
boilers.  It  should  be  considered  only  a 
reserve  form  of  power  in  any  case. 

Boiler  feed  pumps  operate  in  dark  places 
and  for  long  periods  of  time  without  in- 
spection. They  are  usually  neglected  and 
as  they  deteriorate  their  efficiency  drops. 
Facilities  for  testing  the  pumps  and  the 
motors  driving  them  are  well  worth  while. 
With  the  present-day  practice  of  operating 
boilers  at  two  and  three  times  the  nomi- 
nal rates  of  evaporation,  special  attention 
should  be  directed  to  installing  pumps  and 
pipes  of  sufficient  capacity  to  supply  the 
boilers  with  three  times  the  normal  amount 
of  water.  The  auxiliaries  of  many  plants 
are  imposing  the  limitations  as  to  rate  of 
steam  making.  In  the  larger  installations 
in  which  centrifugal  pumps  are  used,  they 
are  duplicated  as  a rule  or  subdivided  into 
numbers  of  smaller  units,  one  or  two  to 
each  set  of  boilers. 


Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich.  “Advance.” 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 
Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  Til. 
“American.” 

Boyts,  Porter  & Co.,  Connellsville,  Pa. 
“Yough.” 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  “Conoidal.” 
Canadian  Fairbanks- Morse  Co..  The,  84- 
98  St.  Antoine  St..  Montreal,  Que.,  Can. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Cherry  Tree  Machine  Co.,  Cherry  Tree, 
1’a.  “Brownie.” 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  III. 


Dayton-Dowd  Co.,  Quincy,  111. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  III. 

Goldi§  & McCulloch  Co.,  Ltd.,  The,  Galt. 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo.” 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania.” 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls, 
N.  Y.  “Champion.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
OliBStcr 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Union  Engineering  Co.,  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

Western  Pump  Co.,  Moline,  111. 

Wheeler  Condenser  & Engineering  Co., 
Carteret.  N.  J. 

Weinman  Pump  Mfg.  Co.,  The,  270-280 
• Spruce  St.,  Columbus,  Ohio. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  BOILER  FEED,  STEAM.— May 

be  either  reciprocating  or  centrifugal.  If 
reciprocating,  they  are  driven  by  steam 
pumping  units,  usually  direct  acting  re- 
ciprocating but  sometimes  of  flywheel  type 
in  large  installations.  If  centrifugal,  they 
may  be  of  volute  or  turbine  type,  in  which 
case  they  are  usually  driven  by  high  speed, 
direct-connected  steam  turbines.  Boiler 
feed  pumps  are  always  designed  to  supply 
direct  water  pressure,  usually  equal  at  full 
capacity  to  boiler  steam  pressure,  plus 
driving  head,  plus  feed  line  friction  losses. 
Nearly  all  of  the  latest  installations  of 
larger  sizes  are  using  centrifugal  boiler 
feed  pumps. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek.  Mich.  “Advance.” 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York.  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Beggs  & Co.,  James,  36  Warren  St.,  New 
York,  N.  Y. 

Davidson  Co.,  M.  T.,  154  Nassau  St., 
New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Midw'est  Engine  Co.,  Indianapolis,  Ind. 

Warren  Steam  Pump  Co.,  Warren,  Mass. 
"Warren.” 

Weinman  Pump  Mfg.  Co.,  The,  270-280 
Spruce  St.,  Columbus,  Ohio. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  BRINE,  ELECTRIC.— These 
pumps  are  used  around  artificial  refriger- 
ating plants,  pickle  factories,  etc.  Shell 
and  impellers  are  made  of  material  calcu- 
lated to  resist  chemical  action  of  salt. 
Usually  of  the  centrifugal  or  rotary  type 
either  direct  connected,  belted  or  chain 
driven.  Low'  to  medium  capacity  required, 
pumping  against  total  head  depending  up- 
on specific  conditions. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich.  “Advance.” 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St..  New  Y'ork.  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
“American.” 

Blackmer  Rotary  Pump  Co.,  Petoskey, 
Mich.  “Blackmermaid.” 

Canadian  Fairbanks- Morse  Co..  The.  BI- 
OS St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  III. 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago,  111. 

Dayton-Dowd  Co.,  Quincy,  111. 

Del-aval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 


Erie  Pump  & Engine  Works.  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  III. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo.” 

McGowan  Co.,  The  John  H.,  Cincinnati, 
Ohio. 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  “Roots.’ 

Roper  Corp.,  George  D.,  Trahern  Pump 
Division,  Rockford,  111.  "Trahern.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester  Pa. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Western  Pump  Co.,  Moline,  111. 

PUMPS,  CENTRIFUGAL,  ELECTRIC.— 
Centrifugal  pumps  may  be  divided  into 
two  general  classes,  volute  and  turbine. 
The  shape  of  the  impeller  and  casing  and 
the  number  of  impellers  or  stages  deter- 
mine the  efficiency  of  this  pump  and  its 
adaptability.  In  the  volute  pump  the  cas- 
ing is  of  spiral  design  forming  a gradually 
increasing  water  chamber  for  the  purpose 
of  converting  velocity  head  to  pressure 
head.  The  turbine  pump  is  provided  with 
a system  of  diffusion  vanes  or  expanding 
ducts,  disposed  between  the  periphery  of 
the  impeller  and  the  annular  casing, 
somewhat  like  the  guide  vanes  in  a reac- 
tion turbine  water-wheel,  so  that  the  fluid 
emerges  tangentially  at  about  the  velocity 
in  the  casing.  Centrifugal  pumps  may  be 
belt,  gear,  chain-driven  or  direct-connect- 
ed to  an  electric  motor.  If  properly  de- 
signed they  are  very  efficient  and  econom- 
ical. They  are  made  for  various  purposes 
such  as  pumping  acid,  boiler  feed,  brine, 
condenser.  Are,  high  pressure,  house,  irri- 
gating, marine,  mine,  dredge,  sump,  sew- 
erage, milk  and  cream,  and  special  and 
miscellaneous  types. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich.  “Advance.” 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
“American.” 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield,  Ohio. 

Bawden  Machine  Co.,  Ltd.,  163-75  Ster- 
ling Road,  Toronto,  Ont.,  Can. 

Bean  Spray  Pump  Co.,  San  Jose,  Cal. 

Bucher-Smith  Co.,  East  Liverpool.  Ohio. 

Canadian  Fairbanks-Morse  Co.,  The,  BI- 
OS St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Pump  Co.,  2230-36  Wolfram  St., 
Chicago,  111. 

Cramp  & Sons  Ship  & Engine  Building 
Co.,  William,  I.  P.  Morris  Dept.,  Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
"Moody.” 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago,  III.  "Crepaco.” 

Crestline  Mfg.  Co.,  Crestline,  Ohio. 
“Crestline.” 

Dayton-Dowd  Co.,  Quincy,  111. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J . 

D’Olier  Centrifugal  Pump  & Machine  Co., 
400  Morris  Bldg.,  Philadelphia,  Pa. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  III.  “Econ- 
omy.” 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y.  “Cameron.” 

Jackson  Iron  Works,  Inc.,  Byron,  410 
Sharon  Bldg.,  San  Francisco,  Cal. 
"Byron  Jackson.” 

Keystone  Driller  Co.,  Beaver  Falls.  Pa. 
"Downie.” 

Lawrence  Pump  & Engine  Co.,  Law- 
rence, Mass.  “Vortex.  ’ 

Lipman  Refrigerating  Works.  53  W. 
Jackson  Blvd.,  Chicago,  111.  “Lipman.” 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo.” 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pelton  Water  Wheel  Co.,  19th  & Harri- 
son Sts.,  San  Francisco,  Cal. 
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Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania.” 

Platt  Iron  Works,  Dayton,  Ohio. 

Rider- Ericsson  Engine  Co.,  Walden,  N. 
Y.  "Reeco.* 

Roper  Corp.,  George  D.,  Trahern  Pump 
Division,  Rockford,  III.  "Trahern.” 

Rumsey  I*ump  Co.,  Ltd.,  Seneca  Falls, 
N.  Y.  "Rumsey.” 

Sandy  Hill  Iron  & Brass  Works,  Hudson 
Falls,  N.  Y. 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Taber  Pump  Co.,  Buffalo,  N.  Y.  "Taber.” 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Union  Engineering  Co..  The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J. 

Weinman  Pump  Mfg.  Co.,  The,  270-280 
Spruce  St.,  Columbus,  Ohio. 

Western  Pump  Co.,  Moline,  111. 

Yeomans  Bros.  Co.,  1433  Dayton  St., 
Chicago,  111. 

PUMPS,  CONDENSER  CIRCULATING, 
ELECTRIC. — Usually  of  the  slow  or  me- 
dium speed,  single  stage  type,  direct  con- 
nected, gear  or  chain  driven  by  electric 
motor,  used  for  supplying  large  volumes 
of  water  to  surface  condensers  at  low 
head.  Special  priming  device  usuallv  ne- 
cessary. If  properly  designed  are  highly 
efficient,  economical  and  reliable.  Almost 
invariably  of  the  volute  type. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich. 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
"American." 

Canadian  Blower  & Forge  Co.,  Ltd.,  The. 
Kitchener,  Ont.,  Can.  "Conoidal.” 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Cramp  & Sons  Ship  & Engine  Building 
Co.,  William,  I.  P„  Morris  Dept..  Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
"Moody.” 

Dayton-Dowd  Co.,  Quincy,  111. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina.  N.  Y.  "Erie.” 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The.  Senaco  Falls.  N.  Y. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  "Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo.” 

Midwest  Engine  Co.,  Indianapolis,  Tnd. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  "Roots.” 

Roper  Corp.,  George  D.,  Trahern  Pump 
Division,  Rockford,  111.  "Trahern.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Ch6stcr 

Twinvolute  Pump  & Mfg.  Co..  Inc.,  216 
High  St.,  Newark,  N.  J. 

Vaile-Kimes  Co..  The,  Dayton.  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1396-1402.) 

Wheeler  Condenser  & Engineering  Co., 

Pflrtprpt  "M  T 

Wheeler  Mfg.  Co.,  C.  H..  Lehigh  & 
Sedgley  Aves.,  Philadelphia.  Pa. 

Worthington  Pump  & Machinery  Corp., 
116  Broadway,  New  York,  N.  Y. 

PUMPS,  CONDENSER  CIRCULATING, 
STEAM. — Condenser  circulating  pumps  fire 
usually  high  capacity  low  head,  direct  con- 
nected. centrifugal  type,  and  used  for  sup- 
plying circulating  water  to  surface  con- 
densers. May  be  driven  either  by  recipro- 
cating steam  engines  or  by  medium  speed 
steam  turbines.  Usually  pump  against  low 
head,  encountering,  only  condenser  tube 
friction  losses.  Often  in  cases  when  such 
pumps  are  driven  by  reciprocating  en- 
gines, dry  air  pumps  are  reciprocating, 
connected  in  tandem  with  steam  cylinder 
of  pumping  engine.  Latest  types  are  gen- 
erally medium  speed,  low  head,  eontrifugal. 
Vacuum  priming  apparatus  usually  re- 
quired to  get  water  over. 

Manufacturers: 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 


Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  "Conoidal.” 

Davidson  Co.,  M.  T.,  154  Nassau  St.. 
New  York.  N.  Y. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  "Roturbo." 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Vaile-Kimes  Co.,  The,  Dayton.  Ohio. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  DEEP  WELL,  ELECTRIC.— 

These  generally  consist  of  a multi-stage, 
vertical  volute  or  turbine  type,  eontrifugal 
pump  driven  by  direct-connected  electric 
motor,  with  means  for  lowering  by  chain 
or  cable  into  well  or  shaft.  Must  be  sup- 
plied with  power  leads  to  waterproof  motor 
and  diischarge  hose  reaching  to  surface. 
Are  usually  of  the  high  head,  medium 
capacity  type  for  raising  wate^  from  com- 
paratively' great  depths.  Also  multi-stage 
according  to  depth  with  series  of  impellers, 
on  vertical  rotating  shaft,  lifting  water  in 
stages.  Also  air  lift  pumps,  with  sub- 
merged air  cylinders  submergence  accord- 
ing to  depth  of  well,  air  supplied  by  com- 
pressor or  storage  tank  or  both. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works.  The,  Aurora.  111. 
"American.” 

Barnes  Mfg.  Co..  The.  N.  Main  St..  Mans- 
field, Ohio. 

Bean  Spray  Pump  Co..  San  Jose.  Cal. 

Bishop  & Babcock  Co.,  The.  1200  E. 
55th  St.,  Cleveland.  Ohio. 

Blue  Ball  Machine  Works.  Blue  Ball 
(Lancaster  Co.),  Pa.  "Shirk.” 

Bovts,  Porter  & Co.,  Cone’lsville.  Pa. 
"Yough.” 

Burnett- La rsh  Mfg.  Co..  The,  537-546  E. 
Monument  Ave.,  Dayton,  Ohio. 
"Duro.” 

Canadian  Fairbanks-Morse  Co..  The.  84- 
98  St.  Antoine  St..  Montreal,  Que..  Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 

Crestline  Mfg.  Co.,  Crestline,  Ohio. 
"Crestline.” 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St..  Tndinnarors.  Tnd. 

Decatur  Pumo  & Mfg.  Co.,  634  E.  Cerro 
Gordo  St..  Decatur.  Til. 

Economy  I’ump'ng  Mnchinerv  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  III.  "Econ- 
omy.” 

Evans  * Co..  Inc..  C.  H.,  187  Fremont 
St.,  San  Francisco,  Cal.  "Thomson  & 
Evans.” 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave..  Chicago,  III. 

Fl  nt  & Wnllmg  Mfg.  Co.,  Kendallville, 
Ind.  "Hoosier.” 

Fort  Wavne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts\  Fort  Wayne, 

lnd. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Kevstone  Driller  Co.,  Beaver  Fal’s,  Pa. 
"Downie.” 

Mast,  Foos  & Co.,  Springfield,  Ohio. 
"Buckeye.” 

McDonald  Mfg.  Co..  A.  Y.,  Dubuque, 
Iowa. 

McGowan  Co.,  The  John  H.,  Cincinnati, 
Ohio. 

Midwest  Fngine  Co.,  Indianapolis,  Ind. 

Oil  Well  Simply  Co..  213-215  Water  St., 
Philadelphia.  Pa..  "Oilwell." 

RMer-Fricsson  Engine  Co.,  Walden,  N. 
Y.  "Reeco.” 

Rumsey  Pump  Co..  Ltd.,  Seneca  Fal’s, 
N.  Y.  "Rumsey.” 

Schramm  & Son,  Inc.,  Chris.  D.,  West 
Chester,  Pa. 

Standard  Pump  & Engine  Division. 
Adamson  Machine  Co.,  730  Carroll  St., 
Akron,  Ohio.  "Standard.” 

Vaile-Kimes  Co.,  The.  Dayton,  Ohio. 

Weinman  Pump  Mfg.  Co.,  The,  270-280 
Spruce  St.,  Columbus,  Ohio. 

Worthington  Pump  & Machinery’  Corp., 
115  Broadway,  New’  York.  N.  Y. 

PUMPS,  DEEP  WELL,  STEAM.— Used 
for  pumping  out  wells,  shafts,  etc.,  usually 
in  confined  space.  Consist  of  single  or 
duplex  direct  acting,  high  head  recipro- 
cating unit,  arranged  for  lowering  into 
shaft  by  chain  or  cable  with  steam  feed  in 
high-pressure  steam  hose,  and  discharge 
lead  running  to  surface.  Such  pumps  are 
comparatively  heavy  and  require  special 
tackle  for  lowering  into  or  raising  out  of 
shafts  or  w'ells.  Most  useful  in  emptying 
flooded  shafts  or  wells,  or  in  keeping  down 
water  in  excavations  where  seepage  must 
be  raised  to  ground  or  surface  pumping 
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level.  Working  head  above  ground  with 
submerged  cylinder  sometimes  used. 
Speed  depends  upon  depth  of  well. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  Aurora,  111. 
"American.” 

Davidson  Co.,  M.  T.,  154  Nassau  St., 
New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

Jackson  Iron  Works,  Inc.,  Byron,  410 
Sharon  Bldg.,  San  Francisco,  <Jal. 
"Byron  Jackson.” 

McGow’an  Co.,  The  John  H.,  Cincinnati, 
Ohio. 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Vaile-Kimes  Co.,  The,  Dayton,  Ohio. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  DRAINAGE,  ELECTRIC.— May 

be  either  of  the  vertical  automatic,  sump 
type,  driven  by  direct-connected  motor, 
controlled  by  float  switch,  small  to  medium 
capacity,  used  for  draining  cellars,  base- 
ments, excavations,  etc.,  or  may  be  of  the 
low  to  medium  head,  high  capacity,  cen- 
trifugal or  screw’  type  driven  by  direct- 
connected  motor  or  by  'chain  or  gear,  and 
used  for  draining  large  areas,  such  as  re- 
clamation projects.  Made  in  numerous 
sizes,  speeds,  heads  and  capacities,  but 
are  generally  reliable,  efficient  and  eco- 
nomical. 

Manufacturers: 

Advance  Pump  & Compressor  Co.|  Bat- 
tle Creek,  Mich.  "Advance.” 

Albany  #Pump  Co..  159  Richmond  St.,  W., 
Toronto,  Ont.,  Can. 

Alberger  Pump  & Compressor  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
"American.” 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield,  Ohio. 

Canadian  Fraibanks-Morse  Co..  The,  84- 
98  St.  Antoine  St.,  Montreal.  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 
Pa.  "Brownie." 

Chicago  Pump  Co.,  2320-36  Wolfram  St?, 
Chicago,  111. 

Cramp  & Sons  Ship  & Engine  Building 
Co.,  William,  I.  P.  Morris  Dept..  Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
"Moody.” 

Dayton-Dowd  Co.,  Quincy,  111. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton.  N.  J. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111.  "Econ- 
omy.” 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  "Erie.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

Gardner  Governor  Co.,  The.  1 Williamson 
St.,  Quincy.  111. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo.” 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pennsylvania  Himp  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania.” 

Rider-Ericsson  Engine  Co.,  Walden,  N. 
Y.  "Reeco.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  "Roots.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  New’ark,  N.  J. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  FIRE,  ELECTRIC.— For  emerg- 
ency or  regular  fire  service  these  consist 
of  mutli-stage  centrifugal  pumps,  driven 
by  direct-connected  electric  motors.  Some- 
times they  are  manually  controlled  but  are 
generally  equipped  both  with  automatic 
control  actuated  by  pressure  governor  and 
manual  control.  Sometimes  equipped  with 
variable-speed  motors  in  order  to  vary 
pressure  according  to  demand,  or  with 
variable  stages  to  be  cut  in  series  to  raise 
pressure  when  the  sprinkler  system  oper- 
ates. Reciprocating  pumps  are  sometimes 
used  for  fire  service  but  modern  practice 
favors  centrifugal  pumps  on  account  of 
higher  efficiency,  economy  and  reliability 
as  well  as  ease  of  control.  Rotary  and 
gear  pumps  are  also  used  for  fire  service 
and  often  are  suited  to  the  requirements 
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of  the  load.  Pumps  for  pneumatic  sprink- 
ler systems  usually  consist  of  triplex  pump, 
electric  motor  and  air  compressor  in  one 
unit,  either  manually  or  automatics  I 
controlled  by  compressor  governor.  For 
gravity  system,  electric  centrifugal  pump 
is  generally  used,  controlled  by  float 
switch.  In  combination  systems  both 
types  are  used,  pumping  into  storage 
tanks  from  which  the  distributing  lines 
are  run. 


Manufacturers: 


Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  “Advance.” 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
“American.” 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield.  Ohio. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont..  Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago.  III. 

Payton-Dowd  Co..  Quincy,  111. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago.  111.  “Econ- 
omy.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The.  Seneca  Falls. 
N.  Y. 


Manistee  Iron  Works  Co.,  Manistee, 
Mjch.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo." 

Northern  Fire  Apparatus  Co.,  2422  ITni 
versity  Ave.,  S.  E.,  Minneapolis,  Minn 
“Northern.” 

Pennsylvania  Pump  & Compressor  Co. 
Easton,  Pa.  “Pennsylvania.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners 
ville,  Ind.  “Roots.” 

Roper  Corp.,  George  D.,  Trahern  Pump 
Division.  Rockford,  111.  "Trahrrn.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester  Pa. 

"Twinvolute  I*iimp  & Mfg.  Co.,  Inc.,  216 
High  St..  Newark,  N.  J. 

Western  I*ump  Co.,  Moline,  III. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 


PUMPS  FOR  HYDRAULIC  ELEVA- 
TORS, ELECTRIC — Pumps  for  this  serv- 
ice are  usually  either  centrifugal  pumps 
of  the  volute  type  or  reciprocating  pumps 
desighed  for  high-pressure  service.  They 
are  either  direct  connected  to  the  motor 
or  connected  .through  gearing  or  chain 
drive. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  “Advance.” 

American  Well  Works,  The,  Aurora,  111. 
“American.” 

Canadian  Fairbanks-Morse  Co..  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que..  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dayton-Dowd  Co.,  Quincy,  111. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Hydraulic  Press  Mfg.  Co.,  The.  384  Lin- 
coln Ave..  Mount  Gilead,  Ohio. 

Manistee  Iron  Works  Co.,  Manistee. 
Mich.  “Roturbo.” 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 

PITT  ENGINEERING  CO..  120  W.  Kin- 
zie  St.,  Chicago,  111. 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester 

Twinvolute  I*ump  & Mfg.  Co..  Inc.,  216 
High  St.,  Newark,  N.  J. 

PUMPS,  HOT  WELL,  ELECTRIC.— 

Usually  consist  of  self-priming  centrifugal 
pump,  either  of  the  volute  or  turbine  type, 
packed  for  hot  water,  pumping  condensate 
from  condenser  drain  into  hot  well.  Vary- 
ing sizes  and  capacities  are  necessary  in 
accordance  with  the  size  of  main  unit. 
This  type  of  pump  is  generally  direct  con- 
nected to  a suitable  electric  motor  and  in 
large  and  later  installations  are  duplicated 
in  order  to  insure  continuity  of  service. 

Manufacturers: 


Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  “Advance.” 


Alberger  Pump  & Condenser  Co..  140 
Cedar  St.,  New  York,  N.  Y. 

All:s-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  III. 
“American.” 

Ro.vts,  Porter  & Co.,  Connells  ville,  Pa 
“Yough.” 

Canadian  Blower  & Forge  Co.,  Ltd..  The. 
Kitchener,  Ont.,  Can.  “Conoidol.” 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cherry  Tree  Machine  Co.,  Cherry  Tree. 
Pa.  “Brownie.” 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dayton- Dow'd  Co.,  Quincy.  111. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Economy  I’umping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago.  111. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fairbanks.  Morse  & Co..  COO  S.  Wabash 
Ave.,  Chicago.  111. 

Gardner  Governor  Co.,  The,  1 Will’am- 
son  St.,  Quincy,  111. 

Goldie  & McCulloch  Co..  Ltd..  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Fal’s, 
N.  Y. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo.” 

Midwest  Engine  Co.,  Indianapolis.  Ind. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls. 
N.  Y.  “Champion.” 

Schramm  & Son,  Inc.,  Chris  D..  West 
Chester,  Pa. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Union  Engineering  Co . The,  Cuyahoga 
Ave.  & W.  4th  St.,  Cleveland,  Ohio. 

Weinman  lhimp  Mfg.  Co..  The.  270-280 
Spruce  St.,  Columbus,  Ohio. 

Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J. 

PUMPS,  GAS,  ELECTRIC.— These  mo- 
tor-driven pumps  are  maf’e  either  as 
single  or  multi-stage  reciprocating  high- 
pressure  pumps  or  the  tlgure-8  rotary  type. 
They  are  used  for  pumning  gas  into  reser- 
voirs and  through  mains  or  for  supplying 
gas  under  pressure  for  various  sorts  of 
special  service. 

Manufacturers: 

Bowser  & Co.,  Inc.,  S.  F.t  Creighton  & 
Bowser  Aves.,  Fort  Wayne,  Ind.  (gas- 
oline). 

Canadian  Fairbanks-Morse  Co..  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont  .,  Can. 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville.  Ind.  “Roots.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Worthington  Pumo  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  HIGH  PRESSURE  ELECTRIC. 
— This  class  of  equipment  includes  both 
centrifugal,  rotary  • and  reciprocating 
pumps  of  many  kinds  and  types  such  as 
boiler  feed,  deep  well,  fire,  hydraulic  ele- 
vator pumps,  house,  marine,  mine.  etc. 
Descriptions  of  eaeb  of  these  types  are 
found  in  the  accompanying  classifications 
and  it  may  be  said  in  general  that  high- 
pressure  pumps  must  be  selected  to  suit 
the  particular  kind  of  service  for  which 
each  is  adapted.  This  leads  to  their  use 
for  many  special  classes  of  service. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works.  The,  Aurora,  111. 
“American.” 

Barnes  Mfg.  Co.,  The,  N.  Main  St.. 
Mansfield,  Ohio.  “Hercules.” 

Burroughs  Co.,  Charles.  141-149  Com- 
merce St.,  Newark,  N.  J. 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
OS  St.  Antoine  St.,  Montreal.  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
lftth  St.,  Indianapolis.  Ind. 

Dayton-Dowd  Co.,  Quincy,  111. 
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Limes  Engineering  Works,  Charles  F., 
230  N.  Morgan  St.,  Chicago.  111. 

Erie  Ihimp  & Engipe  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 
Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  HI. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds^  Mfg.  Co.,  The.  Seneca  Falls, 

Hartford  Machine  Screw  Co..  476  Capi- 
tol Ave.,  Hartford,  Conn. 

Hydraulic  Press  Mfg.  Co.,  The.  384  Lin- 
coln Ave..  Mount  Gilead,  Ohio. 

Marion  Rotafy  I*ump  Co.,  Hardwick,  Vt. 
“Marmo.” 

Midwest  Engine  Co.,  Indianapolis,  Ind. 
Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pensnylvania.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conncrs- 
ville,  Ind.  “Roots.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark.  N.  J. 

PUMPS,  HOUSE.  ELECTRIC.— Electric 
house  pumps  are  of  the  centrifugal,  rotary 
and  reciprocating  types,  driven  by  electric 
motors,  either  direct  connected  or  driven 
by  gears,  chains  or  belts.  Depending  on 
the  height  and  size  of  building,  which  de- 
termines the  required  head  and  capacity, 
each  pump  must  be  selected  to  suit  the 
requirements  of  the  particular  sendee. 
Often  such  pumps  are  equipped  with  auto- 
matic control  actuated  by  pressure  gov- 
ernors or  float  switches  and  supply  water 
to  gravity  tanks  on  roofs  or  pneumatic 
tanks  to  insure  continuous  water  supply. 

Manufacturers: 

Advance  Pump  & Compressor  Co..  Bat- 
tle Creek,  Mich.  “Advance.” 

Albany  Pump  Co.,  159  Richmond  St.,  W., 
Toronto,  Ont.,  Can. 

American  Well  Works,  The,  Aurora,  III. 
“American.” 

Bawden  Machine  Co.,  Ltd.,  163-75  Ster- 
ling Road,  Toronto,  Ont.,  Can. 

Blue  Ball  Machine  Works,  Blue  Ball 
(Lancaster  Co.),  Pa.  "Shirk.” 
Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 
Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Chicago  inimp  Co.,  2320-36  Wolfram  St.. 
Chicago,  111. 

Crestline  Mfg.  Co.,  Crestline,  Ohio. 
"Cremeo.” 

Dayton  Pump  & Mfg.  Co.,  The,  Webster 
St.,  Dayton,  Ohio.  "Dayton.” 

Decatur  Pump  & Mfg.  Co.,  634  E.  Cerro 
Gordo  St.,  Decatur,  111. 

Delco-Light  Co.,  Dayton,  Ohio.  "Delco- 
Light.” 

Economy  Pumping  Machinery  Co..  122- 
124  N.  Curtis  St.,  Chicago.  111.  “Econ- 
omy.” 

Elmes  Engineering  Works,  Charles  F., 
230  N.  Morgan  St.,  Chicago,  111. 

Erie  Pump  & Engine  Works.  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 
Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Flint  & Walling  Mfg.  Co.,  Kendallvi  le, 
Ind.  "Hoosier.” 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

Gardner  Governor  Co.,  The.  1 William- 
son St.,  Quincy,  111. 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Lawrence  Pump  & Engine  Co.,  Law- 
rence, Mass.  “Vortex.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo.” 

Mast,  Foos  & Co.,  Springfield,  Ohio. 
“Buckeye.” 

McDonald  Mfg.  Co.,  A.  Y.,  Dubuque, 
Iowa. 

McGowan  Co.,  The  John  H.,  Cincinnati. 
Ohio. 

Midwest  Engine  Co.,  Indianapolis,  Ind. 
Rider-Ericsson  Engine  Co.,  Walden,  N. 
Y.  “Reeco.” 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls. 
N.  Y.  “Xlnt.” 

Schramm  # Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Standard  Pump  & Engine  Division, 
Adamson  Machine  Co.,  730  Carroll  St.. 
Akron,  Ohio.  "Standard.” 

Twinvolute  lAimp  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J.  “A.  E.,”  “B. 
E.”  N.  A.  O.” 

Vaile-Kimes  Co.,  The,  Dayton,  Ohio. 
Viking  Pump  Co.,  The,  Cedar  Falls. 
Iowa.  “Viking.” 

Yeomans  Bros.  Co.,  1433  Dayton  St.. 
Chicago,  111. 
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PUMPS  IRRIGATING,  ELECTRIC  — 

Tumps  of  this  class  are  usually  of  the 
centrifugal  or  screw  type  driven  by  elec- 
tric motors,  either  direct  connected  or  by 
chains,  gears  or  belts.  This  class  of  pump 
generally  is  required  to  handle  large 
quantities  of  water  at  low  head,  apd  hence 
may  be  designed  so  as  to  be  very  efficient, 
economical  and  reliable,  but  the  first  cost 
is  high  as  a rule,  due  to  slow  speed  and 
large  size. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  "Advance.'’ 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St..  New  York.  N.  Y. 

Al’is-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
"American." 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield,  Ohio. 

Bean  Spray  Pump  Co.,  San  Jose,  Cal. 

Blackmer  Rotary  Pump  Co.,  Petoskey, 
Mich.  "Blackmermaid." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cramp  & Sons  Ship  & Engine  Building 
Co..  William,  I.  P.  Morris  Dept.,  Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
"Moody." 

Davton-Dowrd  Co.,  Quincy,  111. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago.  111.  "Econ- 
omy." 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  "Erie." 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Mpnistee  Iron  Works  Co.,  Manistee, 
Mich.  "Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Marmo." 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania." 

Roberts  Co..  George  J.,  Dayton,  Ohio. 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  "Roots.” 

Roper  Corp.,  George  D..  Trahern  Pump 
Division,  Rockford,  111.  "Trahern." 

Schi*amm  & Son,  Inc.,  Chris  D.,  West 
Chester.  Pa. 

Standard  Pump  & Engine  Division, 
Adamson  Machine  Co.,  730  Carroll  St., 
Akron,  Ohio.  "Standard." 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Western  Pump  Co.,  Moline,  111. 

PUMPS,  MANHOLE.— Where  manholes 
must  be  pumped  out  before  work  can  pro- 
ceed it  is  desirable  that  a pump  of  ample 
capacity  be  provided  so  that  time  may  not 
be  wasted  by  a waiting  gang.  A power- 
driven  pump  is  therefore  found  to  be  de- 
sirable In  large  systems,  but  hand-operated 
pumps  are  sufficient  for  systems  requiring 
the  use  of  a pump  infrequently.  A gaso- 
line engine  is  usually  found  most  prac- 
tical as  a source  of  power. 

Manufacturers: 

Barnes  Mfg.  Co.,  The,  N.  Main  St.. 
Mansfield,  Ohio. 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phil- 
adelphia, Pa. 

Blackmer  Rotary  Pump  Co.,  Petoskey, 
Mich.  "Blackmermaid." 

Buffalo  Steam  Pump  Co.,  490  Broadway, 
Buffalo.  N.  Y.  "Buffalo." 

Economy  Pumping  Machinery  Co..  122- 
124  N.  Curtis  St.*,  Chicago,  111.  "Econ- 
omy." 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

King  Bros..  439  E.  Water  St.,  Syracuse. 
N.  Y.  “Barber." 

National  Marine  Lamp  Co.,  The,  For- 
estville.  Conn. 

Union  Steam  Pump  Co.,  Battle  Creek, 
Mich. 

Worthington  Pump  & Machinery  Corp.. 
115  Broadway,  New  York,  N.  Y. 

PUMPS,  MARINE,  ELECTRIC.— A num- 
ber of  electric  pumps  are  used  for  marine 
service.  The  rapid  Increase  in  the  use  of 
electricity  for  driving  all  auxiliaries,  to- 
gether with  the  use  of  oil -burning  engines 
which  eliminate  steam  has  led  to  the  ap- 
plication of  electric  motors  to  nearly  all 
classes  of  pumps.  Naval  vessels  have 
usually  more  electrical  auxiliaries  than 
merchant  vessels  and  motor-driven  pumps 
are  used  for  different  purposes,  such  as 
fire  main,  sanitary,  fresh  water,  flushing, 
bilge,  secondary  drainage  and  engine  and 
turbine  auxiliaries,  including  condenser 
circulating  hot-well,  vacuum  and  oil  cir- 
cualting  pumps.  Centrifugal  pumps  are 
used  chiefly  for  motor  drive. 


Manufacturers: 

Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  "Advance." 

Bawden  Machine  Co.,  Ltd.,  163-175  Ster- 
ling Road,  Toronto,  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dean  Bros.  Steam  Pump  Works,*  323  W. 
10th  St.,  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  "Erie." 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goldie  & McCulloch  Co..  Ltd.,  The,  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls. 
N.  Y. 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo." 

Pennsylvania  Pump  & Compressor  Co.. 
Easton.  Pa. 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

PUMPS,  MILK  AND  CREAM,  ELEC- 
TRIC.— Consist  of  centrifugal  pumping 
units,  usually  driven  by  direct-connected 
electric  motors.  As  a rule  such  pumps 
ere  of  low  head,  small  or  medium  capacity. 
Casings  and  rotors  must  be  of  special  non- 
corrosive  material  and  care  Is  taken  in  de- 
sign to  prevent  oils  and  greases  from 
lubricating  svstem  entering  material  under 
pumpage.  Used  in  many  lnstal’ations  in 
dairies,  creameries,  ice  cream  plants,  etc. 
Rotary  and  gear  pumps  are  often  used  for 
milk  and  cream,  the  requirements  of  the 
service  necessitating  absolutely  sanitarv 
design,  easy  access  for  cleaning  and  quick 
dismantling  and  assembling.  Inside  sur- 
faces are  always  fully  machined  and  pits 
eliminated. 

Manufacturers: 

Burrel1  & Co..  Inc..  D.  H.,  Little  Falls. 
N.  Y.  "Simplex." 

Creamery  Package  Mftr.  Co..  61-7  W. 
Kinzie  St..  Chicago,  111.  "Fort  Atkin- 
son, "Viking,"  "Orepaoo." 

Da  vis- Watkins  Da  *ry  men’s  Mfg.  Co., 
North  Chicago,  111.  * 

PUMPS,  MINE,  ELECTRIC. -Motor- 
driven  centrifugal,  rotary  and  gear  pumps 
are  used  for  various  kinds  of  mine  service 
including  drainage  and  seepage,  water  sup- 
ply, fire,  etc.  Such  pumps  vary  from  the 
single  stage  law  capacity  mimo.  to  the 
multi-stage,  high  capacity,  high  head  type. 
Deep  well  pumps  are  used  in  mines  for 
emptying  flooded  shafts,  and  manv  special 
and  miscellaneous  tvpes  are  necessary. 
Mine  numps  are  usually  required  to  be  acid 
resisting. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  "Advance." 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
"American." 

Barnes  Mfg.  Co.,  The,  N.  Main  St.. 
Mansfield.  Ohio. 

Blackmer  Rotary  I Jump  Co.,  Petoskey, 
Mich.  "Blackmermaid." 

Bovts,  Porter  & Co..  Connellsville,  Pa. 
"Yough." 

Canadian  Fairbanks- Morse  Co.,  The,  84- 

05  St.  Antoine  St..  Montreal,  Que..  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,  W.,  Toronto.  Ont.,  Can. 

Cherry  Tree  Machine  Co.,  Cherry  Tree. 
Pa.  "Brownie." 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dayton-Dowd  Co.,  Quincy.  111. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St..  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Economy  Pumping  Machinery  Co , 122- 
124  N.  Curtis  St.,  Chicago,  III.  "Econ- 
omy.” 

Erie  Pump  & Engine  Works.  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  "Erie." 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Fairmont  Mining  Machinery  Co.,  10th  St. 

6 Belt  Line,  Fairmont,  W.  Va.  "Fair- 
mont." 

Gardner  Governor  Co.,  The.  1 William- 
son St.,  Quincy,  111. 

Goldie  # McCulloch  Co..  Ltd..  The.  Galt, 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Seneca  Fa'ls. 
N.  Y. 


Jackson  Iron  Works.  Inc.,  Byron,  410 
Sharon  Bldg.,  San  Francisco,  Cal. 
"Byron  Jackson." 

Manistee  Iron  Works  Co.,  Maistee, 
Mich.  "Roturbo." 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo." 

McGowan  Co.,  The  John  H.,  Cincinnati, 
Ohio. 

* Midwest  Engine  Co.,  Indianapolis,  Ind. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  "Pennsylvania." 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Oli6st6r  jp^ 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Western  Pump  Co.,  Moline,  111. 

Worthington  Pimp  & Machinery  Corp., 
115  Broadway,  New  York.  N.  Y. 

PUMPS,  MISCELLANEOUS,  ELEC- 
TRIC.— Many  pumps  are  made  for  services 
other  than  those  listed  above,  some  of 
which  are  given  here.  Modern  sump 
pumps  are  usually  self-contained,  the  sump 
tank,  housing,  pump  and  motor  being  in 
one  unit.  Best  nractice  indicates  a verti- 
cal, medium  to  high  speed,  centrifugal 
pump  driven  by  a vertical  electric  motor 
mounted  above  and  controlled  by  a float 
switch,  either  of  the  direct  or  relay  type. 
Such  units  with  3-phase  motors  are  effi- 
cient, reliable  and  economical,  but  if  the 
load  conditions  are  such  as  to  keep  the 
motor  under  starting  curent  much  of  the 
time,  a single-phase  motor  should  never 
be  used.  Such  pumps  should  be  carefully 
watched  to  avoid  flooding.  Another  in- 
teresting application  of  an  electric  pump 
is  to  dredge  work.  They  are  usually  of 
the  medium  speed,  low  head  high-capacity 
type,  driven  by  direct-connected  electric 
motors  or  by  gears  or  chains.  Such  pumps 
generally  pump  only  against  line  loss  in 
discharge  pipe,  but  must  be  designed  with 
large  clearances  between  rotor  and  casing 
in  order  to  handle  small  boulders,  clay, 
sand,  etc.  As  dredge  pumps  are  nearly 
always  installed  below  water  line,  they 
are  in  most  cases  self-priming,  but  in  some 
instances,  vacuum  or  pressure  priming 
apparatus  is  necessary.  Pumps  are  also 
used  for  many  other  industrial  purposes 
one  of  which  is  for  paper  pulp.  These 
pumps  usually  consist  of  centrifugal  pumps 
with  high  clearances  between  impellor  and 
casing  and  are  driven  by  direct-connected 
electric  motors,  or  by  belt,  chain  or  gears. 
Sometimes  reciprocating  pumps  are  used 
with  large  valves  and  parts  so  as  to  handle 
liquid  paper  pulp.  As  a rule  such  pumps 
have  fairly  high  head  due  to  friction  losses 
and  triplex  pumps  are  usually  correct  for 
this  service. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Blackmer  Rotary  Pump  Co.,  Petoskey. 
Mich.  (Rotary.)  "Blackmermaid." 

Burleigh,  Morrison  & Gowing,  80  Boyl- 
ston  St.,  Boston.  Mass.  "Washer- 
pump.'* 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  "Conoidal." 

Dean  Bros.  Steam  Ihimp  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

Foster  Pump  Works,  Inc.,  40  Bridge  St., 
Brooklyn,  N.  Y. 

Guarantee  Liquid  Measure  Co.,  Roches- 
ter Pa. 

Liberty  Bread  Slicer,  Inc.,  108  Platt  St., 
Rochester,  N.  Y.  "Liberty." 

Lipman  Refrigerating  Works,  53  W. 
Jackson  Blvd.,  Chicago,  111.  "Lipman." 

Lobee  Pump  & Machinery  Co.,  111-119 
Dearborn  St..  Buffalo,  N.  Y.  (Circu- 
lating and  bilge.) 

Roper  Corp.,  George  D..  Trahern  Pump 
Division,  Rockford,  111.  "Trahern." 

Taber  Pump  Co.,  Buffalo,  N.  Y.  "Taber." 
(Rotary  for  heavy-duty  service.) 

Wheeler  Mfg.  Co..  C.  H..  Lehigh  & 
Sedgley  Aves.,  Philadelphia,  Pa. 

Yeomans  Bros.  Co.,  1433  Dayton  St., 
Chicago,  111. 

PUMPS,  MISCELLANEOUS.  STEAM, 
RECIPROCATING. — Reciprocating  or  pis- 
ton type  steam  pumps  are  used  for  nu- 
merous purposes.  Many  of  the  electric 
pumps  described  above  may  be  operated 
by  steam  engines  also.  In  addition,  they 
are  used  for  pumping  air  or  gas  and  for 
various  liquids  other  than  water.  In 
power  plants  in  addition  to  their  use  for 
boiler  feed  purposes  they  are  used  as  hot 
well  pumps,  oil  pumps,  condenser  circu- 
lating pumps,  etc.,  and  for  fire,  house, 
mine  and  other  water  systems. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich.  "Advance." 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 
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Allis-Chalmers  Mfg.  Co.,  Milwaukee. 
Wis. 

American  Well  Works,  Aurora,  111. 
* n ** 

Blakeslee  Mfg.  Co.,  235  Chestnut  St., 
DuQuoin,  111. 

Boyts.  Porter  & Co.,  Connellsville,  Pa. 
“Yough.” 

Buffalo  Steam  Pump  Co..  490  Broadway, 
Buffalo,  N.  Y.  ••Buffalo.” 

Cameron  Steam  Pump  Works,  A.  S.,  11 
Broadway,  New  York,  N.  Y. 

Canadian  Fairbanks-Morse  Co.,  The,  SI- 
DS St.  Antoine  St.,  Montreal,  Que.,  Can. 

Davidson  Co.,  M.  T.,  154  Nassau  St., 
New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind.  “Durable.” 

Dubois  Iron  Works,  805  N.  Brady  St.,  Du 
Bois,  Pa. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave..  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Hydraulic  Press  Mfg.  Co.,  The.  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Leitelt  Iron  Works,  315  Mill  Ave.,  Grand 
Rapids,  Mich. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

National  Transit  Pump  & Machine  Co., 
Oil  City,  Pa.  ‘Transit.” 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Platt  Iron  Works,  Dayton,  Ohio. 

Southwark  Foundry  & Machine  Co., 
Philadelphia,  Pa. 

Wagener  Steam  Pump  Co.,  The,  Canton, 
Ohio. 

Weinman  Pump  Mfg.  Co.,  The,  270-280 
Spruce  St.,  Columbus,  Ohio. 

Wood  & Co.,  R.  D.,  Wood  Bldg.,  Phila- 
delphia, Pa. 

PUMPS,  MISCELLANEOUS,  STEAM 
TURBINE. — Steam  turbine  pumps  are 
used  in  some  of  the  larger  pumping  sys- 
tems for  various  purposes.  They  give  a 
very  compact  form  of  pump  and  may  be 
used  for  either  gas,  or  liquid.  A very 
efficient  form  of  vacuum  pump  is  equipped 
with  turbine  drive.  Owing  to  the  sim- 
plicity and  absence  of  valves,  these  pumps 
operate  at  a high  speed  and  with  very- 
little  attention.  The  increase  in  energy 
that  is  obtained  with  the  higher  speed 
may  be  used  with  liquids  either  to  in- 
crease the  pressure  head  or  the  velocity 
head. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Battle 
Creek,  Mich.  "Advance.” 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee. 
Wis. 

American  Well  Works,  Aurora,  111. 
“American.” 

Buffalo  Steam  Pump  Co.,  490  Broadway, 
Bpffalo,  N.  Y.  “Buffalo.” 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.  “Conoidal.” 

Canadian  Fairbanks-Morse  Co.,  The,  SI- 
DS St.  Antoine  St.,  Montreal,  Que.,  Can. 

Dayton- Dowd  Co.,  Quincy,  111. 

Dean  Bros.  Steam  Pump  Works,  323  W. 
10th  St.,  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Evans  & Co.,  Inc.,  C.  H.,  187  Fremont 
St.,  San  Francisco,  Cal.  “Thomson  & 
Evans.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Frederick  Iron  & Steel  Co.,  Frederick, 
Md. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  III. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y.  “Cameron.” 

Kerr  Turbine  Co.,  Wellsville,  N.  Y. 
“Economy.” 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Mason  Regulator  & Engineering  Co.. 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 


When  writing  to  manufacturers  please 
mention  the 

E M F ELECTRICAL  YEAR  BOOK 


TERRY  STEAM  TURBINE  CO.,  THE, 
Hartford,  Conn.  'Suitable  for  all  classes 


Terry  Steam  Turbine  Pump 


of  electric  power  plant  pumping,  in- 
cluding boiler  feed,  condenser  auxil- 
iaries and  general  service. — Adv. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Warren  Steam  Pump  Co.,  Warren,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

PUMPS,  OIL,  ELECTRIC.  — Motor- 
driven  oil  pumps  are  used  in  oil-burning 
power  plants  or  wherever  oil  is  used  for 
fuel  to  supply  the  o'l  at  a uniform  pres- 
sure to  the  burners.  They  are  also  used 
to  circulate  lubricating  o?l  for  turbine, 
generator  or  other  machine  lubrication 
where  oil  is  supplied  constantly  under 
pressure:  also  to  circulate  oil  in  trans- 
formers, feeder  regulators,  etc.  Both 
piston  type  and  rotary  pumps  are  used 
.for  these  purposes  and  motor  drive  is  em- 
ployed on  a large  percentage  of  the  pumps, 
generally  driving  through  reduction  gear- 
ing in  the  case  of  piston  pumps.  Duplex 
or  triplex  piston  type  pumps  are  usually 
employed  for  the  higher  pressures,  as  they 
give  a steadier  pressure  to  the  oil  than 
single  piston  pumps.  The  rotary  pump 
has  the  advantage  that  it  is  continuous  in 
its  action. 

A single  motor  is  generally  employed 
with  the  pumps,  its  character  depending 
on  the  service  available,  but  more  than 
one  pump  may  be  driven  by  the  motor. 
Some  pumps  are  arranged  on  a separate 
base  and  may  be  connected  to  an  indi- 
vidual motor,  and  others  have  from  two 
to  six  separate  rotary  pumps  driven 
through  gearing  by  a single  motor.  These 
pumps  may  be  used  in  any  combination, 
either  to  supply  separate  burners  or  oper- 
ating in  parallel  for  one  supply.  Their 
operation  is  controlled  by  means  of  a 
clutch. 

Manufacturers: 

Advance  rump  & Compressor  Co.,  Battle 
Creek,  Mich.  “Advance.” 

Albany  Pump  Co..  159  Richmond  St.,  W.. 
Toronto,  Ont.,  Can. 

Albs-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Bawdcn  Machine  Co.,  Ltd..  163-75  Sterl- 
ing Road.  Toronto,  Ont.,  Can. 

Blackmer  Rotary  ld.imp  Co.,  Tetoskey, 
Mich.  “Blackmcrmaid.”  # 

Bowser  & Co.,  Inc.,  S.  F.,  Creighton  & 
Bowser  Aves.,  Fort  Wayne,  Ind. 

Canadian  Fairbanks-Morse  Co..  The,  84- 
98  St.  Antoine  St..  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Century  Pump  Co.,  The.  715-719  6th 
Ave..  Broojklyn,  N.  Y.  “Century.” 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dayton-Dowd  Co.,  Quincy,  111. 

Erie  Pump  & Engine  Works.  139  Glen- 
wood  \vo.,  Medina.'  N.  Y.  “Erie.” 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.  Chicago.  111. 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

ITills-MeCanna  Co.,  2025  Elston  Ave., 
Chicago,  111. 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
“Mnrmo.” 

Midwest  Engine  Co..  Indianapolis,  Ind. 

Pennsylvania  Pump  & Compressor  Co., 
Easton.  Pa.  “Pennsylvania.” 

Oil  Well  Supply  Co..  213-215  Water  St.. 
Pittsburgh,  Pa.  “Oilwell.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind.  “Roots.” 

Roper  Corp..  George  D..  Trahern  Pump 
Division,  Rockford,  111.  “Trahern.” 

Schramm  & Son,  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St..  Newark,  N.  J. 

Viking  Pump  Co.,  The,  Cedar  Falls. 
Iowa.  “Viking.” 

Wayne  Oil  Tank  & Pump  Co.,  Fort 
Wayne.  Ind. 

Western  Pump  Co..  Moline,  Til. 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

PUMPS,  SEWAGE,  ELECTRIC.— Sew- 
age pumps  are  subject  to  many  variations 
in  type  and  size  due  to  the  specific  re- 
quirements of  the  service.  For  local  sew- 
age a sump  type,  vertical  direct-con- 
nected, motor-driven  pump  is  generally 
used,  controlled  by  float  switch,  either  of 
the  direct  or  relay  type,  owing  to  the  In- 
termittent character  of  the  loaa.  For  gen- 
eral sewage  pumping  where  the  load  is 
reasonably  steady,  larger  centrifugal  or 
screw  type  pumps  are  used  either  direct- 
connected  or  driven  by  gears,  chains  or 
belts.  Such  installations  are  often  of  very 
large  size,  requiring  housing  and  regular 
crews  for  operation  and  maintenance. 

Manufacturers: 

Advance  Pump  & Compressor  Co..  Battle 
Creek,  Mich.  "Advance.” 

Allis-Chalmers  Mfg.  Co..  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
“American.” 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield,  Ohio.  “Odofor,”  “Anti- 
Splash.” 

Blackmer  Rotary  Pump  Co.,  Petoskey, 
Mich.  “Blackermaid. 

Buffalo  Steam  Pump  Co.,  490  Broadway, 
Buffalo,  N.  Y.  “Buffalo.” 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
OS  St.  Anfoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Chicago  Pump  Co..  2320-36  Wolfram  St., 
Chicago,  III. 

Cramp  & Sons  Ship  & Engine  Building 
Co.,  William,  I.  P.  Morris  Dept.,  Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
"Moody.” 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111.  "Econ- 
omy.” 

Erie  Pump  & Engine  Works, . 139  Glen- 
wood  Ave.,  Medina,  N.  Y.  “Erie.” 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Lawrence  Pump  & Engine  Co.,  Law- 
rence, Mass.  “Vortex.”  # 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick.  Vt. 
“Marmo.” 

Midwest  Engine  Co.,  Indianapolis,  Ind. 

Penberthy  Injector  Co.,  1242  Holden 
Ave.,  Detroit.  Mich.  “Penberthy.” 

Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls, 
N.  Y.  “Rumsey.” 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Yeomans  Bros.  Co.,  1433  Dayton  St., 
Chicago,  111. 

PUMPS,  TRIPLEX,  ELECTRIC.— Often 
used  for  local  water  supply  in  large  build- 
ings, consisting  of  triplex,  reciprocating, 
single  or  double  acting  pumps  driven  by 
chain  or  gears  from  electric  motors.  Also 
used  as  ammonia  or  gas  compressors,  and 
to  supply  high  pressure  air.  Triplex  pumps 
are  sometimes  used  for  fire  service  with 
automatic  controllers,  either  of  the  direct 
or  relay  type,  actuated  by  pressure  gov- 
ernors or  float  switches.  Except  for  spe- 
cial cases,  reciprocating  pumps  are  grad- 
ually being  supplanted  by  centrifugal 
pumps,  either  of  the  volute  or  turbine  type. 

Manufacturers: 

Boyts,  Porter  & Co.,  Connellsville,  Pa. 
“Tough.” 

Buffalo  Steam  Pump  Co.,  490  Broadway, 
Buffalo.  N.  Y.  “Buffalo.” 

Canadian  Fairbanks-Morse  Co.,  The,  SI- 
DS St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St  , W.,  Toronto,  Ont.,  Can. 

Dean  Bros.  Steam  Pump  Works,  . 323  W. 
10th  SW  Indianapolis.  Ind. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111.  “Econ- 
omy.” 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Goulds  Mfg.  Co..  The,  Seneca  Falls.  N.  Y. 

Marion  Rotary  Pump  Co.,  Hardwick  Vt. 
“Marmo.” 

Platt  Iron  Works.  Dayton  Ohio. 

Rumsey  Pump  Co.,  Ltd..  Seneca  Falls, 
N.  Y.  “Rumsey.” 

Worthington  Pump  &.  Machinery  Corp., 
115  Broadway.  New  York,  N.  Y. 
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PUMPS,  VACUUM,  ELECTRIC.— Elec- 
trie  vacuum  pumps  are  used  on  high- 
vacuum  condensing  equipment  in  power 
plants,  or  for  other  vacuum  systems,  such 
as  vacuum  steam -heating  systems,  etc. 
For  very  high  vacuums  a pump  resem- 
bling a turbine  in  construction  and  opera- 
tion is  often  used.  This  draws  the  air 
into  a diffusing  chamber  in  which  a small 
impeller  rotates  and  hurls  water.  The 
hurled  water  and  air  are  forced  from  the 
diffusing  chamber  into  a casing  having  a 
number  of  channels.  The  water  acts  as 
a seal  which  compresses  the  air  and  con- 
tinually forces  it  outward  in  the  channels 
into  an  annular  casing  from  which  it  is 
discharged.  These  pumps  are  adapted  to 
direct  motor  connecttyn  as  they  operate 
at  a high  speed. 

There  are  many  other  forms  of  pumps 
for  this  purpose,  most  of  them  using  the 
principle  of  the  water  seal.  This  is  also 
applied  to  piston  pumps  which  give  very 
satisfactory  service  for  this  purpose.  For 
exhausting  incandescent  lamp  bulbs,  X- 
ray  tubes,  mercury-vapor  lamps  and  rec- 
tifiers, vacuum  or  electron  tubes,  etc., 
mercury-seal  pumps  are  extensively  used. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  "Advance.” 

Albany  Pump  Co.,  159  Richmond  St.,  W., 
Toronto,  Ont.,  Can. 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St.,  New  York,  N.  Y. 

Beach-Russ  Co.,  220  Broadway,  New 
York,  N.  Y.  “Beach-Russ.” 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Bishop  & Babcock  Co.,  The,  1200  E.  55th 
St.,  Cleveland,  Ohio. 

Brunner  Mfg.  Co.,  Broad  & Gilbert  Sts., 
Utica,  N.  Y. 

Buffalo  Foundry  & Machine  Co.,  1541 
Fillmore  Ave.,  Buffalo,  N„  Y.  “Buf- 
lovak.” 

Buffalo  Steam  Pump  Co.,  490  Broadway 
Buffalo,  N.  Y.  “Buffalo.” 

Burrell  & Co.,  Inc.,  D.  H.,  Little  Falls, 
N.  Y. 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  ‘Que., 
Can. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Dean  Bros.  Steam  Pump  Works,  323  W 
10th  St.,  Indianapolis,  Ind. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111.  “Econ- 
omy.” 

Electric  Rotary  Machine  Co.,  40  S. 
Clinton  St.,  Chicago.  111. 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy.  III.  “Gardner-Rix.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Langmuir  condensation 
pump  for  obtaining  very  high  vacua. 
Has  no  moving  parts.  Vacuum  is 
formed  by  condensation  of  mercury 
vapor.  Pump  is  characterized  by  its 
extreme  speed — 3000  to  4000  c.  c.  per 
second.  With  this  pump  and  proper 
backing  up  pump,  vacua  higher  than 
10-*  bars  have  been  produced.  Complete 
outfits  can  be  furnished  consisting  of 
a condensation  pump  and  auxiliary  mo- 
tor driven  oil  pump  assembled  on  a 
common  base.  This  two-stage  rotary 
oil  pump  was  developed  primarily  as 
a rough  or  backing- up  pump  to  be 
used  with  the  Langmuir  condensation 
pump  and  can  be  supplied  with  or 
without  the  latter,  with  motor  drive  or 
with  pulley  for  belt  drive.  Pump  dis- 
placement is  7 cu.  in.  per  revolution; 
pump  speed  325  r.  p.  m.,  and  a pres- 
sure of  .001  mm  of  mercury  can  be  ob- 
tained. See  adv.  pages  1203-1223. — 
Adv. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls. 
N.  Y. 

Hubbard's  Sons,  Norman.  265-267  Water 
St.,  Brooklyn,  N.  Y.  “Packard.” 

Illinois  Engineering  Co..  Racine  Ave.  & 
21st  St.,  Chicago.  111. 

Ingersoll-Rand  Co.,  11  Broadway.  New 
York.  N.  Y.  “Cameron.” 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.  “Roturbo.” 

Marlon  Rotary  Pump  Co.,  Hardwick,  Vt. 
'*Marmo.“ 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mont- 
real, Que.,  Can. 

Pennsylvania  Pum#  & Compressor  Co., 
Easton.  Pa.  “Pennsylvania.” 


Post  Co.,  The  Frederick,  319  S.  Wabash 
Ave.,  Chicagp,  111.  “Eclipse.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Con- 
nersville,  Ind.  “Roots.” 

Ross  Heater  & Mfg.  Co.,  Inc.,  1407  West 
Ave.,  Buffalo,  N.  Y. 

Stokes  Machine  Co.,  F.  J.,  17th  & Cam- 
bria Sts.,  Philadelphia,  Pa. 

Utility  Compressor  Co.,  The  355-364 
Harper  Ave.,  Detroit,  Mich. 

Weinman  Pump  Mfg.  Co.,  The,  270-280 
Spruce  St.,  Columbus,  Ohio. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1305-1402.) 

Wheeler  Condenser  & Engineering  Co., 

NT  T 

Wheeler  Mfg.'  Co.,  C.  H.,  Lehigh  & 
Sedgley  A v e s . , Philadelphia.  Pa. 
"Radojet,”  “Rotrex,”  “Mullan,”  “C.  H. 
Wheeler.” 

York  Electric  & Machine  Co.,  30  N. 

Penh  St.,  York,  Pa. 

PUMPS,  WATER  SYSTEM,  ELECTRIC. 
— Electric  water  system  pumps  for  gen- 
eral water  supply  are  usually  of  the  me- 
dium to  high  head,  direct-connected  mo- 
tor-driven  type,  * with  capacity  depending 
upon  the  size  and  characteristics  of  the 
specific  load.  Local  water  system  pumps 
in  the  smaller  sizes  often  pump  into  pneu- 
matic or  gravity  tanks  and  are  controlled 
by  pressure  governors  or  float  switches. 
General  water  supply  systems  often  re- 
quire complete  plants  housing  pumping 
units  and  auxiliary  apparatus.  Such  pumps 
are  many'  times  equipped  wtih  special 
priming  systems.  In  case  of  electropneu- 
matic water  systems,  a source  of  air  sup- 
ply for  compression  tank  must  be  avail- 
able. 

Manufacturers: 

Advance  Pump  & Compressor  Co.,  Bat- 
tle Creek,  Mich.  “Advance.” 

Albany  Pump  Co.,  159  Richmond  St.,  W., 
Toronto,  Ont.,  Can. 

Alberger  Pump  & Condenser  Co.,  140 
Cedar  St..  New  York,  N.  Y. 

Barnes  Mfg.  Co.,  The,  N.  Main  St., 
Mansfield,  Ohio.  “Hercules.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bishop  & Babcock  Co.,  The,  1200  E.  55th 
St..  Cleveland,  Ohio. 

Boyts,  Porter  & Co.,  Connellsville,  Pa. 
“Yough.” 

Buffalo  Steam  Pump  Co.,  490  Broadway, 
Buffalo,  N.  Y.  “Buffalo.” 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

Cramp  & Sons  Ship  & Engine  Building 
Co.,  William,  I.  P.  Morris  Dept  . Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
“Moody." 

Dayton  Pump  & Mfg.  Co.,  The,  Webster 
St.,  Dayton.  Ohio.  “Dayton.” 

Dean  Bros.  Steam  Pump  Works,  323  W. 

10th  St.,  Indianapolis.  Ind. 

Decatur  Pump  & Mfg.  Co.  634  E.  Cerro 
Gordo  St.,  Decatur,  111. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago,  111.  “Econ- 
omy.” 

Elmes  Engineering  Works,  Charles  F.. 

230  N.  Morgan  St..  Chicago,  111. 

Erie  Pump  & Engine  Works,  139  Glen- 
wood  Ave..  Medina,  N.  Y.  “Erie.” 
Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111. 

Flint  & Walling  Mfg.  Co.,  Kendallville, 
Ind.  “Hoosier.” 

Fort  Wayne  Engineering  & Mfg.  Co.. 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd.  “Paul.” 

Gardner  Governor  Co.,  The,  1 William- 
son St.,  Quincy,  111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls, 
N.  Y. 

Humphrycs  Mfg.  Co., . The,  Mansfield. 
Ohio. 

Manistee  Iron  Works  Co.,  Manistee. 
Mich.  “Roturbo.” 

Marion  Rotary  Pump  Co.,  Hardwick.  Vt. 
“Marmo.” 

Mast,  Foos  & Co.,  Springfield,  Ohio. 

“Buckeye.”  ✓ 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

McDonald  Mfg.  Co.,  A.  Y.,  Dubuque, 
Iowa. 

Midwest  Engine  Co.,  Indianapolis.  Ind. 
Pennsylvania  Pump  & Compressor  Co., 
Easton,  Pa.  “Pennsylvania.” 


Roberts  Co.,  The  George  J..  251  E.  2nd 
St.,  Dayton,  Ohio.  “Gem.” 

Roots  Co.,  The  P.  H.  & M.,  Con- 

nersville,  Ind.  “Roots.” 

Roper  Corp.,  George  D.,  Trahern  Pump 
Division,  Rockford,  111.  “Trahern.” 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls, 
N.  Y.  “Atlantic.” 

Standard  Pump  & Engine  Division.  Ad- 
amson Machine  Co.,  730  Carroll  St., 
Akron,  Ohio.  “Standard.” 

Twinvolute  Pump  & Mfg.  Co.,  Inc.,  216 
High  St.,  Newark,  N.  J. 

Vaile-Kimes  Co.,  The,  Dayton,  Ohio. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

PUNCHES  AND  SHEARS,  MOTOR- 
DRI  VEN.— These  are  large  powerful  ma- 
chines, the  ordinary  types  being  similar  in 
action  to  a punch  press.  They  are  largely 
used  in  quantity  work,  the  dies  used  being 
capable  of  punching  several  holes  with 
each  stroke.  Motor  drive  through  reduc- 
ing gears  is  generally  used.  Shears  of 
many  sizes  and  types  are  used  for  cutting 
sheet  metal  of  vjfrious  kinds,  ranging  from 
heavy  sheet  boiler  plate  to  thin  sheets 
used  for  fixtures,  transformer  cores,  etc. 

Manufacturers: 


Covington  Machine  Co.,  Covington.  Va. 
Excelsior  Tool  & Machine  Co.,  East  St. 

Louis,  111.  “Excelsior.” 

Long  & Allstatter  Co..  The,  High  & 4th 
Sts.,  Hamilton,  Ohio. 

Robinson  Mfg.  Co.,  J.  M.,  3282  Spring 
Grove  Ave.,  'Cincinnati,  Ohio. 

Rock  River  Machine  Co.,  N.  Main  St., 
Janesville,  Wis. 

Royersford  Foundry  & Machine  Co.,  Inc., 
West  Royersford,  Pa. 

Southwark  Foundry  & Machine  Co., 
Philadelphia,  Pa. 

Union  Mfg.  Co.,  New  Britain,  Conn. 


PUNCHES,  BENCH  AND  PORTABLE. 

— These  punches  are  useful  for  cutting  or 
punching  such  material  as  metal  race- 
ways, copper  and  brass  strip  and  sheet 
mica  disks,  etc.  The  cutting  or  punching 
tool  is  set  in  Jaws  mounted  on  a board  or 
metal  plate  for  convenience  in  mounting 
on  a bench  or  pedestal.  The  jaws  are  pro- 
vided with  a long  handle  to  give  suffi- 
cient leverage  to  cut  small  pieces  of  all 
but  the  hardest  metals. 


Manufacturers: 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  “Nail-It-Punch.” 
Rock  River  Machine  Co.,  N.  Main  St., 
Janesville,  Wis. 


PUNCHINGS,  ARMATURE.— See  Arma- 
ture punchings. 

PURE  CARBON  CO.— Wellsville.  N.  Y. 
Manufacturer  of  carbon  brushes  for  mo- 
tors and  generators  and  carbon  specialties. 
Business  established  1910.  President,  J. 

L.  Moore;  vice-president,  H.  W.  Breck- 
enridge;  secretary  and  general  manager. 
H.  B.  Eynon;  treasurer,  W.  J.  Richard- 
son; sales  manager,  W.  L.  Cassell.  Sales 
representatives.  Ross  Mechanical  Supply 
Co.,  Pittsburgh,  Pa.;  McCarthy  Bros.  & 
Ford.  Buffalo,  N.  Y.;  H.  C.  Roberts  Elec- 
trical Supply  Co.,  Philadelphia,  Pa. 

PURE  OIL  CO.— Columbus.  Ohio.  Pro- 
ducer of  lubricating  oils  and  greases.  S. 

M.  Coen,  general  manager.  Main  office, 
Columbus,  Ohio.  Refineries,  Marcus  Hook, 
Pa.;  Warren,  Pa.;  Cabin  Creek  Jet.,  W. 
Va.;  Ardmore,  Okla.;  Cushing,  Okla.; 
Heath.  Ohio.  Branch  office,  Philadelphia, 
Pa. 

PUL  RE  OIL  CO. — Minneapolis.  Minn. 
Manufacturer  of  lubricating  oils  and 
greases.  President  and  treasurer,  L.  B. 
Hancock;  vice-presidents.  John  Hancock, 
R.  H.  Heard;  secretary,  E.  E.  Durrin. 
Main  office,  1306  S.  1st  St.,  Minneapolis, 
Minn.  Branch  offices.  Excelsior,  Mound, 
Buffalo,  Kimball,  Minn.;  Ladysmith,  Bar- 
ron, Wis.;  Devils  Lake.  Minot,  N.  D. ; Ida- 
ho Falls,  Idaho;  Miles  City,  Rosebud,  Boze- 
man, Norris,  Lewistown,  Portage,  Great 
Falls,  Roy,  Mont.;  Spokane,  Wash.;  Re- 
gina, LaFleche,  Sask.,  Can. 

PURITAN. — Trade  name  for  varnished 
cloth  manufactured  by  the  American  Mica 
Co..  Newton  Lower  Falls,  Mass. 

PURITAN. — Trade  name  for  lamp  frost- 
ing compound  manufactured  by  C.  E. 
Franche  & Co.,  440  Orleans  St.,  Chicago, 

in. 

PURITAN. — Trade  name  for  ignition 
switches  manufactured  by  Frank  W. 
Morse,  291  Congress  St.,  Boston,  Maas. 
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PURITAN. — Trade  name  for  lubricating 
oil  manufactured  by  the  Pure  Oil  Co..  1306 
S.  1st  St..  Minneapolis,  Minn. 

PUSH  BUTTON  ELEVATORS.— S e e 
Elevators,  electric,  automatic  or  push  but- 
ton. 

PUSH-BUTTON  FITTINGS.— This  class 
includes  all  parts  of  push  buttons,  such  as 
bases,  covers,  caps,  contact  springs,  wire 
terminals,  the  button  proper,  special  es- 
cutcheon plates,  caps,  pads  for  the  desk 
top,  extension  contacts,  etc.  The  base  and 
cap  partR  are  often  made  of  wood,  al- 
though metal  is  also  much  used;  occasion- 
ally molded  insulation  is  used  for  these 
parts. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Avc., 
Milwaukee,  Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave..  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago.  III. 
(See  display  adv.  pages  1231-1234.) 

Canadian  General  Electee  Co..  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.  Hamilton.  Ont., 
Can. 

Estes  & Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Lesser  Bros.  & Kurz,  Inc.,  58  Spring  St., 
New  York,  N.  Y. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Manhattan  Electrical  Supply  Co..  Inc.. 
17  Park  PI.,  New  York,  N.  Y.  “Mesco." 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse,  N.  Y.  "P.  & S." 

WATERBURY  BUTTON  CO..  835  S. 
Main  St..  Waterburv.  Conn.  (See  dis- 
play adv.  page  1320.) 

Waterbury  Mfg.  Co..  236  Grand  St.. 
Waterbury.  Conn. 

PUSH  BUTTON  SOCKETS. — See 

Sockets,  push  button. 

PUSH  BUTTON  STATIONS.^See  Sta- 
tions, remote  motor  control  (push  but- 
ton type,  etc.) 

PUSH  BUTTON  SWITCH  ES.— See 
Switches,  push  button,  flush  and  surface. 

PUSH  BUTTONS,  AUTOMOBILE- 
HORN. — Small  contact  making  devices  de- 
signed to  close  automobile  horn  circuits 
usually  consisting  of  a round  button  of 
insulating  material  pivoted  at  the  center 
and  carrying  a metal  contact  des:gned  to 
complete  the  circuit  with  a ring  of  metal 
mounted  on  the,  insulating  base.  The  but- 
ton is  designed  for  mounting  in  any  con- 
venient location,  such  as  on  a steering 
wheel  or  column,  or  side  door,  and  mav 
be  operated  b>'  touching  it  from  any 
angle. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St. 
Chicago,  III. 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  "Ansonia." 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Benjamin  Tip  Top  push  but- 
tons respond  to  a 
touch  at  any  point  o 
the  upper  surface  of 
the  button.  They  nr 
made  in  style  s to  fit 
Tip  Top  Push  any  convenient  place 
Button  on  the  automobile. 

The  one  shown  'here 
is  attached  to  the  spark  lever. — Adv. 

Connecticut  Telephone  & Electric  Co.. 
Meriden,  Conn.  “Connecticut." 

FITZGERALD  MFG.  CO.,  The,  Torring- 
ton.  Conn.  "Clero." 

GARFIELD  MFG.  CO..  Garfield.  N.  J. 

Handy  Products  Co.,  Erie  Bldg..  Cleve- 
land, Ohio.  “Handy." 

Harvard  Electric  Co.,  j>25  W.  Van  Buren 
St..  Chicago,  111. 

KLAXON  CO.,  Newark,  N.  J. 

Manhattan  Electrical  Supply  Co..  Tnc.,  17 
Park  PI.,  New  York.  N.  Y.  “Mesco." 

Morse,  Frank  W..  289  Congress  St.,  Bos- 
ton, Mass.  “Workrite." 

Motor  Specialties  Co..  Waltham.  Mass. 

Russell  Electric  Co..  Danbury.  Conn. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Scranton  Button  Co.,  The.  409  Cherry 
St.,  Scranton.  Pa. 

Siemon  Hard  Rubber  Corp.,  The,  State 
St..  Bridgeport.  Conn. 


U.  S.  E.  M.  Co..  505  W.  42nd  St..  New 
York,  N.  Y.  “U  S E M." 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

PUSH  BUTTONS,  CLAMPING,  DESK 
OR  TABLE. — Circuit-closing  push  buttons 
for  buzzers  or  other  signals,  mounted  on 
a horseshoe  shaped  spring  adapted  for 
clamping  over  the  edge  of  a desk  or  table 
in  a conven.ent  location  for  the  user,  and 
connected  to  the  circuit  by  a flexible  cord. 
They  are  commonly  employed  in  offices  in 
connection  with  signals  to  call  a stenog- 
rapher, messenger  boy  or  similar  pur- 
pose, in  a dining  room  to  summon  a 
waiter  or  maid,  etc. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Ansonia." 

BENJAMIN  ELECTRIC  MFG/  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut." 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  III. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New'  York,  N.  Y.  “Mesco." 

PARTR1CK  & WILKINS  CO.,  51  N.  7th 
St..  Philadelphia,  Pa. 

Schwarze  Electric  Co..  E.  Church  St., 
Adrian,  Mich. 

PUSH  BUTTONS,  DESK,  FLUSH  AND 
SURFACE. — The  flush  type  is  a circuit- 
cloJing  push  button  of  small  size  mounted 
in  a metal  casing  which  may  be  sunk  in 
the  woodwork  of  desks  or  tables  with  the 
upper  edges  flush  with  the  surface.  Wire 
binding  terminals  are  provided  at  the 
lower  end  for  connection  to  concealed  wir- 
ing. The  desk  surface  types  have  the  but- 
ton and  contacts  mounted  in  a small  wood- 
en or  metal  case,  usually  fastened  to  the 
desk  top  or  with  a weighted  bottom  to 
give  them  stability.  Connections  are  made 
for  a flexible  cord  which  enters  the  side 
of  the  case. 

Manufacturers: 

Ansonia  Electrical  Co..  The,  Ansonia, 
Conn.  “Ansonia." 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York.  N.  Y. 

BENJAMIN  ELECTRIC  MFC.  CO.,  806 
W.  Washington  Blvd..  Chicago.  III. 
(See  display  adv.  pages  1231-1234.) 

Bunnell  & Co..  J.  H..  32  Park  Place, 
New  York,  N.  Y.  “Bunnel." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can 

Connecticut  Telephone  & Electric  Co.. 
Meriden,  Conn.  "Connecticut." 

Couch  Co.,  Inc.,  S.  H..  Arlington  & 
Squantum  Sts..  Norfolk  Downs.  Quincy. 
Mass.  “Pushrite,"  "Workrite.” 

EDWARDS  & CO..  INC..  New  York.  N. 
Y.  The  Directory  push  is  for  service 
in  banks  and  fine  offices.  Attractive 


Directory  Push  Button 


compact  and  rugged;  has  self-cleanin  ' 
contacts;  heavy  phosphor  bronze 
springs.  Name  cards  can  be  inserts' 
without  dismantling  block.  May  be 
used  as  a paperweight;  is  beautifully 
finished  to  harmonize  with  equipment 
of  any  high  grade  office.  Also  made  for 
flush  mounting.  Supplied  with  any  de- 
sired number  of  buttons. — Adv. 

Hepburn  Telephone  Mfg.  Co.,  The,  325 
S.  Dearborn  St..  Chicago.  111. 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE,  125  Amory  St..  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  116  W<  st 
St.,  New  York.  N.  Y. 

Liddell  Electric  Mfg.  Co..  The.  481  N. 
Washington  Ave.,  Bridgeport.  Conn. 
“Crown." 
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Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.  Bridesburg,  Philadel- 
phia, Pa. 

Manhattan  Elecrical  Supply  Co.,  Inc.,  17 
Park  PI..  New  York.  N.  Y.  “Mesco." 

MINERALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  III.  "Alt- 
man." (See  display  adv.  page  1310.) 

Morse,  FYank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  "Workrite." 

PARTRICK  & WILKINS  CO..  51  N.  7th 
St.,  Philadelphia,  Pa. 

Schwarze  Electric  Co.,  E.  Church  St.. 
Adrian,  Mich. 

Standard  Transformer  Co.,  The,  Dana 
Ave.,  Warren,  Ohio. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York.  N.  Y.  “DeVeau." 

V.  S.  E.  M.  Co..  5U5  W.  42nd  St..  New 
York.  N.  Y.  “U  S E M." 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 


PUSH  BUTTONS,  ELECTRIC  RAIL- 
WAY CAR  BATTERY  AND  HIGH 
VOLTAGE. — The  elements  of  the  buzzer  or 
signal  system  which  are  used  by  passen- 
g<  rs  in  signaling  motorman  of  desire  to 
alight  from  the  car.  They  are  mounted 
conveniently  on  the  posts  of  the  car  and 
consist  of  an  insulating  button  which 
when  pushed  completes  the  circuit  through 
suitable  contacts  from  the  source  of  cur- 
rent through  the  buzzer.  Such  buttons  are 
of  two  general  types,  battery  and  high 
voltage.  The  former  type  is  designed  for 
use  with  a dry  or  other  battery  as  the 
source  of  current,  while  the  latter  is  ar- 
ranged to  be  used  in  circuits  employing 
current  at  the  trolley  voltage.  Obvious- 
ly the  latter  must  be  carefully  designed 
and  installed  so  that  there  is  no  chance 
of  shock  to  the  passengers. 

PUSH  BUTTONS,  ELEVATOR.— These 
circuit-closing  devices  are  designed  par- 
ticularly for  elevator  signal  systems  and 
consist  of  single  or  double  push  buttons 
located  at  the  various  floors.  If  used  in 
connection  with  an  annunciator  in  the 
car,  the  buttons  are  connected  through 
flexible  cable  with  the  annunciator:  if  the 
latter  has  separate  “up”  and  “down”  drops 
or  lamps,  there  are  two  corresponding  but- 
tons on  each  floor,  otherwise  only  one  is 
needed.  Where  single  lamp  signals  are 
used  in  each  of  a bank  of  cars  there  is 
usually  a pair  of  buttons  on  each  floor  con- 
trolling the  "up  and  "down"  trips  in  each 
shaft,  which  govern  the  lamp  in  the  first 
approaching  car.  The  buttons  are  com- 
monly mounted  on  an  ornamental  es- 
cutcheon plate  bearing  appropriate  desig- 
nations and  finished  to  conform  to  the 
lost  of  the  elevator  enclosure. 


Manufacturers: 


Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  "Ansonia." 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St..  New  York.  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  FYancisco.  Toron- 
to. ( See  display  adv.  pages  1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Connecticut  Telephone  & Electric  Co.. 
Meriden,  Conn.  "Connecticut." 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Down*,  Quincy, 
Mass. 


CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee.  Wis.  C-H  Push  Button 
Switches  for  elevator 
service  are  manufac- 
tured either  in  the  flush 
t>  pe  or  the  surface  type. 
In  the  latter  type  the 
buttons  are  mounted  in 
a depression  on  the 
ees  so  as  to  prevent 
accidental  operat  ion. 
The  flush  type  is  de- 
signed to  be  mounted  in 
a standard  punched  out- 

Bulletin  1C335  |et  box.  A one  or  two- 

Surface  Type  button  switch  fits  In  a 
single  box,  a three  or 
four-button  switch  in  a double  box. 
As  in  the  surface  type,  the  buttons  are 
mounted  in  a depression  to  guard 
against  accidental  operation.  See  dis- 
play adv.  pages  1225-1230. — Adv. 
EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York.  N.  Y. 

E’evator  Signal  Co..  116  West  St..  New 
York.  N.  Y. 

HOUTZER-CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St.,  Boston,  Mass. 
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Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York.  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Mesco.” 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

Russell  Electric  Co.,  Danbury.  Conn. 

Stanley  & Patterson,  34  Hubert  St..  New 
York,  N.  Y.  "DeVeau." 

U.  S.  E.  M.  Co..  505  W.  42nd  St..  New 
York.  N.  Y.  "U  S E M." 

WATERBURY  BUTTON  CO.  835  S.  Main 
St.,  Waterbury,  Conn.  (See  displav 
adv.  page  1328.) 

WESTINGHOUSE  ELECTRIC  & MFC. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1335-1402.) 

PUSH  BUTTONS,  FLOOR  AND  EX- 
TENSION.— A form  of  contact  device,  in- 
tended to  be  inserted  in  the  floor  under 
a table,  desk  or  other  location  where  a foot 
operated  push  button  is  desired  for  signal- 
ing to  other  rooms.  Also  made  with  an 
extension  attachment  In  the  form  of  a 
cap  carrying  contact  pins  to  be  inserted 
in  a receptacle  in  the  floor  device,  for  con- 
necting flexible  conducting  cord  with  a 
table-clamp  push  button  or  other  circuit- 
closing device.  The  buttons  of  the  usual 
type  have  a rod  attached  to  the  but- 
ton which  when  the  button  is  pressed 
closes  the  circuit  between  two  spring  con- 
tacts. Instead  of  the  button  two  flat  plates 
which  make  contact  in  a similar  manner 
rpay  be  used:  This  type  is  sometimes 
called  a floor  tread. 

Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonla, 
Conn.  “Ansonia." 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St..  New  York.  N.  Y. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

EDWARDS  & CO.,  INC..  140th  & Ex- 
terior Sts..  New  York.  N.  Y. 

KLAXON  CO..  Newark.  N.  ,T. 

Liberty  Electric  Corp.,  Port  Chester.  N. 

Y. 

Manhattan  Electrical  Supply  Co.,  Inc..  17 
Park  PI..  New  York.  N.  Y.  “Meseo." 

PARTRICK  & WILKINS  CO..  51  N.  7tli 
St..  Philadelphia.  Pa. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee. Mich.  “Signal." 

Stanley  Patterson.  34  Hubert  St..  New 
York.  N.  Y.  “DeVeau." 

WATERBURY  BUTTON  CO.,  835  S 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.1 

PUSH  BUTTONS.  HIGH-VOLTAGE.— 

Contact-making  push  buttons  having 
special  insulation  for  and  extra  clearances 
and  spacings  between  the  current-  carry- 
ing parts,  and  provided  with  spec’al 
nonarcing  contact  points,  such  as  of 
tungsten  or  platinum,  which  are  arranged 
to  give  a wiping  or  scraping  action  for 
self-cleaning.  The  springs  are  often  of 
phosphor  bronze  and  give  a very  rapid 
break.  These  buttons  are  sometimes  used 
on  110  and  220-volt  circuits  for  signaling 
with  bells  or  gongs  in  series  with  lamps 
or  resistors.  Both  open-circuit  and  closed - 
circuit  buttons  are  made,  the  later  break- 
ing the  circuit  to  actuate  a relav. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  Toron- 
to. See  description  under  Tush  but- 
tons. marine. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO..  The. 
125  Amory  Sts.,  Boston,  Mass. 

KLAXON  CO.,  Newark.  N.  J. 

PARTRICK  & WILKINS  CO..  51  N.  7th 
St..  Philadelphia.  Pa. 

Russell  Electric  Co.,  Danbury.  Conn. 

Stanley  & Patterson,  34  Hubert  St.. 
New  York.  N.  Y.  “DeVeau." 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

PUSH  BUTTONS,  MARINER  AND 
WATER-TIGHT. — Push  buttons  in  which 
the  operating  or  contacting  mechanism  is 
enclosed  in  a moistureproof  case.  These 
buttons  are  designed  for  use  in  damp 
locations,  such  as  on  shipboard,  in  refrig- 
erating rooms,  docks,  laundries,  etc. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York.  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  The 
boxes  of  Benjamin  marine  water-tight 
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« push  buttons  are  made  in 
cast  iron  or  brass  an: 
tappd  for  conduit.  A 
gasket  of  raw-hide  covers 
the  box  opening  and  i 
held  by  the  box  face  or 
cap.  The  button  is  opei  - 
aied  by  pressure,  thiu  a 
hole  in  the  cover,  on  the 
exposed  part  of  the  raw- 
hide.  Buttons  are  made  for  vo.tages 
up  to  250.  These  buttons  are  also  ma.e 
in  non-water  tight  types. — Adv. 
Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Cooley  Electric  Co.,  George  R.,  912 

Western  Ave.,  Seattle,  Wash. 
EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York.  N.  Y. 
HOLTZER-CABOT  ELECTRIC  CO..  The. 

125  Amory  St.,  Boston,  Mass. 
Manhattan  Electrical  Supply  Co.,  tnc.. 

17  Park  PI.,  New  York.  N.  Y.  “Mesco." 
Marine  Electric  Co.,  195  Fremont  St.. 

San  Francisco,  Cal.  “Mcco.” 
Seidler-Miner  Co.,  36  E.  Earned  St..  De- 
troit. Mich.  “S-M." 

Stanley  & Patterson.  34  Hubert  St..  New 
York.  N.  Y.  “DeVeau." 

PUSH  BUTTONS,  PENDENT.— These 
usually  consist  of  a single  button  enclosed 
in  a neat  casing  of  wood  or  composit’on 
insulating  material  with  flexible  cord  pass- 
ing through  the  upper  end  and  the  but- 
ton protruding  from  the  lower  end.  The 
casing  is  often  of  p<  ar  shape  and  may 
hang  from  the  cord*  whence  the  name  pen- 
dent button.  Frequently  the  cord  is  made 
long  enough  so  that  the  button  may  be 
held  in  the  hand,  this  being  a favored 
arrangement  for  a lecturer  to  enable  him 
to  signal  to  the  operator  of  a projecting 
lantern  used  in  illustrating  the  lecture 
Manufacturers; 


Ansonia  Electrical  Co..  The,  Ansonia. 
Conn.  "Ansonia." 

Auth  Electrical  Specialty  Co..  422  E. 

53rd  St..  New  York.  N.  Y.^ 
BENJAMIN  ELECTRIC  MFGTcO..  80R 
W.  Washington  Blvd..  ChUago.  111.  (Sec 
display  adv.  pages  1231-1234.) 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The.  1421  State  St.. 

Bridgeport,  Conn.  “Bryant.*' 
Connecticut  Telephone  & Electric  Co.. 

Meriden,  Conn.  "Conn'cticut." 

Couch  Co..  Inc.,  S.  H..  Arlington  Sr 
Squantum  Sts.,  Norfolk  Downs.  Qu  ncy. 
IVT&ss 

EDWARDS  & CO..  INO..  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
Hepburr.  Tt  lephono  Mfg.  Co.,  The.  325 
S.  Dearborn  St.,  Chicago,  111. 
HOLTZER-CABOT  ELECTRIC  CO. 

The.  125  Amory  St..  Boston.  Mass. 
Siernon  Hard  Rubber  Corp..  The.  Stab 
Sts..  Bridgeport.  Conn. 

SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee, Mich.  “Signal." 

Stanley  & Patterson  34  Hubert  St.,  New 
York.  N.  Y.  “DeVeau.’’ 

U.  S.  E.  M.  Co..  505  W.  42nd  St.,  New' 
York.  N.  Y.  “U  S E M." 
WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury.  Conn.  (See  dis- 
play adv.  page  1328.) 


PUSH  BUTTONS  RETURN -CALL.— 

Rush  button  mechanisms  mounted  near  a 
buzzer,  bell  or  other  signal  and  connected 
in  the  circuit  in  such  a manner  that  a 
return  signal  may  b*  «ilv  n from  a remo’e 
point  at  which  a similar  device  is  located. 
The  devic ' conta  ns  a contact  spring 
which  at  all  times  mak  s contact  with 
one  of  two  contact  points  so  that  there 
Is  always  a current  path  through  the  de- 
vice. This  allows  the  use  of  a three- 
wire  circuit  for  a return-call  systf  m 
where  four  wires  wou’d  ordinarily  be  re- 
quired. 


Manufacturers: 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Ansonia.” 

Auth  Electrical  Specialty  Co.,  422  E. 

53rd  St..  New  York,  N.  .Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 
Bryant  Electric  Co.,  The,  1421  State  St.. 

Bridgeport,  Conn.  “Bryant.” 

Couch  Co..  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts..  Norfolk  Downs,  Quincy. 
Mass. 

EDWARDS  & CO..  INC..  140th  & Ex- 
terior Sts..  New  York,  N.  Y. 


HOLTZER-  CABOT  ELECTRIC  CO.. 
THE,  125  Armory  St..  Boston,  Mass. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Mcsco." 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa. 

Siemon  Hard  Rubber  Corp.,  The,  State 
Sts.,  Bridgeport,  Conn. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau." 

U.  S.  E.  M.  Co..  505  W 42nd  St,  New 
York,  N.  Y.  “USE  M." 

Wadsworth  Novelty  Mfg.  Co.,  Wads- 
worth, Ohio.  "Akron." 


PUSH  BUTTONS,  WALL  AND  MIS- 
CELLANEOUS.— This  class  covers  the 
most  numerous  of  push  buttons.  They 
are  permanently  mounted  on  walls  and 
other  surfaces  (usually  by  screws)  and  are 
often  circular  with  a central  contact  point 
above  which  is  a short  spiral  shaped  mat- 
ng  contact  spring.  The  material,  shape 
and  finish  of  the  base  and  cover  varies  con- 
siderably. Wood  Is  commonly  used  for 
these*  parts,  although  spun  or  stamped  or 
cast  metal  (usually  brass)  are  very  much 
used,  the  metal  case  being  insulated  by 
a fiber  lining.  Cast  and  stamped  covers 
often  have  an  ornamental  relief  design.  In 
house  and  apartment  building  entranc'8 
nush  buttons  usually  are  put  directly  be- 
low the  letter  box  and  their  casing  forms 
part  of  the  single  plate  that  covers  the 
button,  box  and  speaking-tube  outlet.  For 
’amp  locations  the  cases  are  often  made 
up  of  insulated  material  and  include  a rub- 
ber gasket  to  exclude  moisture. 


Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI..  St.  Louis.  Mo.  “FA." 
(program  selector).  (See  display  adv. 
pages  1262-1265.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  "Ansonia." 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St..  New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111.  (Sec 
display  adv.  pages  1231-1234.) 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York.  N.  Y.  “Bunnell.’* 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut." 

Corbin  Division,  P.  & F.,  of  American 
Hardware  Corp.,  New  Britain,  Conn. 


Couch  Co.,  Inc.,  S.  H..  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 


Mass. 


EDWARDS  & CO.. 
Y.  Push  buttons  ( 


Dixie  Jr. 

springs;  shell  of 
densite  insulatio 


INC..  New  York,  N. 
3r  every  purpose.  Il- 
lustration shows 
Dixie,  Jr.  This  high 
grade  push  has  non- 
turnable  centers, 
and  scraping  con- 
tacts. fully  insulat- 
ed. The  button  be- 
low is  No.  85,  for 
high  voltage.  Quick- 
oreak;  phosphor- 
bronze  contact 
solid  brass  with  con- 
and  rubber  center. 


No.  85  Push  Button 


For  110  or  220  volts;  open  or  closed  cir- 
cuit. Sturdiness  and  careful  construc- 
tion are  evident  in  the  full  line,  which 
includes  types  for  every  requirement. — 
Adv. 

Elevator  Signal  Co.,  116  West  St.,  New 
York.  N.  Y. 

Fahnestock  Electric  Co.,  East  Ave.  & 8th 
St.,  Long  Island  City,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Liddell  Electric  Mfg.  Co.,  The.  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown." 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 
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Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  "Mes- 
co.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Murdock  Co..  William  J.,  Everett  Ave. 

& Carter  St.,  Chelsea,  Mass.  “Mur- 
dock.” 

PARTRICK  & WILKINS  CO..  51  N.  7th 
St.,  Philadelphia,  Pa. 

Schwarze  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Scranton  Button  Co.,  The,  409  Cherry 
St.,  Scranton,  Pa. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  “Signal.” 

Stanley  & Patterson.  34  Hubert  St., 
New  York,  N.  Y.  “DeVeau.” 

U.  S.  E.  M.  Co..  505  W.  42nd  St.,  New 
York,  N.  Y.  "U  S E M.” 

Wadsworth  Novelty  Mfg.  Co.,  Wads- 
worth, Ohio.  “Akron.” 

WATERRURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

PUSH  DOWN. — Trade  name  for  electric 
blasting  apparatus  manufactured  by  the 
Atlas  Ponder  Co.,  140  N.  Broad  St.,  Phila- 
delphia, Pa. 

PUSH  OUT  SPRINGS.— See  Springs, 
door  opener. 

PUSH  SWITCHES.— See  Switches,  push. 

PUSHERS,  UNDERGROUND  PIPE  AND 
DUCT. — These  are  devices  used  when  in- 
stalling a single  pipe  or  duct  for  a short 
distance  and  it  is  desirable  to  avoid  dig- 
ging up  the  ground  or  tunneling  under  a 
sidewalk  or  driveway.  Pushers  operate  in 
response  to  mechanical  pressure  supplied 
by  a jack  screw  to  steadily  force  a length 
of  pipe  through  the  earth  for  this  short 
distance.  They  have  been  used  in  running 
services  to  customers,  laterals  being  run 
out  from  the  main  conduit  line  and  pushed 
through  the  short  space  from  the  main  to 
the  building.  They  have  also  been  used 
in  installing  street  lighting  circuits  of  the 
series  type  whore  a single  duct  line  is  in- 
stalled. In  these  cases  they  are  used  to 
push  the  pipe  or  duct  under  a paved  alley 
or  small  cross  street,  in  cases  where  the 
main  conduit  is  installed  just  Inside  of  the 
curb. 

Manufacturers: 

Easy  Mfg.  Co.,  The,  David  City,  Neb. 
“Easy.” 

Marion  Machine,  Foundry  & Supply  Co. 
Marion,  Ind. 

PUSHES,  AUTOMOBILE  F O O T.— A 
special  forrri  of  push-button  switch  in- 
tended for  use  especially  in  automobile- 
starter  circuits.  It  consists  essentially  of 
a foot-operated  plunger  under  spring  con- 
trol which  completes  a circuit,  when 
pressed,  between  two  metal  contact  mem- 
bers. 

Manufacturers: 

Ansonia  Electrical  Co.,  The.  Ansonia. 
Conn.  “Ansonia.” 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

PUSH  LOCK Trade  name  for  locking  ! 

sockets  manufactured  by  the  E.  H.  Free- 
man Electric  Co..  808  E.  State  St..  Tren- 
ton. N.  J. 

PUSH  RITE. — Trade  name  for  surface 
push  buttons  manufactured  by  the  S.  H. 
Couch  Co..  Inc.,  Arlington  & Squantum 
Sts.,  Norfolk  Downs,  Quincy.  Mass. 

PUSHWELL. — Trade  name  for  automo- 
bile push  buttons  manufactured  bv  the 
Benjamin  Electric  Mfg.  Co..  806  W.  Wash- 
ington Blvd.,  Chicago,  111. 

PYKE  MOTOR  A YACHT  CO.,  LTD.— 
374  Notre  Dame  St.,  W.,  Montreal.  Que.. 
Can.  Manufacturer  of  farm  lighting  and 
power  plants. 

PYLE-NATIONAL  CO.,  TH E.— Chicago. 
111.  Manufacturer  of  railway  car  lighting 
equipment,  exhaust  fans,  marine  lighting 
fixtures,  headlights,  searchlights,  lighting 
reflectors  and  units,  switches,  voltam- 
meters,  etc.  Business  established  1897. 
President.  R.C.  Vilas:  vice-president. 
William  Miller:  vice-president  and  general 
manager,  J.  Will  Johnson:  secretary  and 
treasurer.  H.  E.  Withington.  Main  office, 
1334  N.  Kostner  Ave..  Chicago,  111.  Branch 
office.  30  Church  St..  New  York,  X.  Y. 

PYOD. — Trade  name  for  thermocouples^ 
manufactured  bv  the  Wilson -Maeulcn  Co..' 
Tnc..  730  E.  143rd  St..  New  York.  N Y. 

PYOTT  CO.  GEORGE  W.— North  Ave. 
& Noble  St..  Chicago,  111.  Manufacturer  of 
power  transmission  appliances.  President,  I 


G.  W.  Pyott;  vice-president,  F.  P.  Frey; 
sales  manager,  Theodore  Hegelman. 

PYRAMID. — Trade  name  for  carbon  and 
graphite  brushes  manufactured  by  the  Na- 
tional Carbon  Co.,  Inc.,  Highland  & Madi- 
son Aves.,  Cleveland,  Ohio. 

PYRAMID. — Trade  name  for  slate  for 
electrical  purposes  manufactured  by  the 
Structural  Slate  Co.,  Pen  Argyl,  Pa. 

PYRENE  MFG.  CO.— New  York,  N.  Y. 
Manufacturer  of  fire  extinguishers.  Pres- 
ident, W.  Bauer;  vice-president.  E.  J. 
Waring;  secretary  and  treasurer,  A.  C. 
Clapp;  general  sales  manager.  G.  P.  Rogers. 
Main  Office  17  E.  49th  St.,  New  York,  N. 
Y.  Branch  offices,  24  Nassau  St.,  Atlanta, 
Ga.,  1712  Grand  Ave.,  Kansas  City.  Mo.: 
327  W.  Jackson  Blvd.,  Chicago,  111.;  527 
Mission  St.,  San  Francisco,  Cal. 

PYROCIDE. — Trade  name  for  fire  ex- 
tinguishers manufactured  by  the  Western 
Fire  Appliance  Co.,  703  Market  St.,  San 
Francisco,  Cal. 

PYROGRAPH.— Trade  name  for  oxy- 
acetylene  cutting  machines  manufactured 
by  the  Davis-Bournonville  Co.,  Jersey 
City,  N.  J. 

PYROID. — Trade  name  for  compress 
asbestos  sheet  packing  manufactured  bv 
the  General  Asbestos  & Rubber  Co..  27 
Cumberland  St.,  Charleston.  S.  C. 

PYROLECTRIC  INSTRUMENT  CO.— 636 
E.  State  St..  Trenton.  N.  J.  Manufac- 
turer of  electrical  precision  instruments. 
Business  established  1916.  President.  W. 
C.  Harter;  secretary-treasurer,  Harry  L. 
Saums. 

PYROMETER  TU BES.— Pyrometer  tubes 
are  generally  made  of  porcelain  or  special 
fire  clay  and  are  used  ns  a protection  to 
the  thermocouple  element.  They  are  flanged 
at  the  outside,  the  flnnge  being  flush  with 
the  wall  or  surfnee  in  which  the  thermo- 
couple is  to  be  set.  Thev  usuallv  have  an 
outside  diameter  of  about  3 inches,  with  a 
bore  of  1 to  1*4  Ins.  Thev  very  in  length 
depending  upon  the  installation.  standard 
lengths  being  18.  27  and  39  ins. 

Maufacturers: 

Brown  Instrument  Go..  The,  Philadel- 
phia. Pa.  “Brown.” 

pyrometer  Co.,  The,  Lancaster. 
Pa.  ( 

Hoskins  Mfg.  Cr».  Tawton  & Buchanan 
Sts..  Detroit.  Mich. 

Mason'  Regulator  & Engineering  Co.. 
Ltd  The.  i?R-F>3  Dagrnais  St..  Mont- 
real. Que..  Can. 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St..  Rochester.  N.  Y.  “Tycos.” 

Thwlng  Instrument  Co..  3339  Lancaster 
Ave..  Philadelphia.  Pa. 

PYROMETERS.  ELECTRIC.  INDICAT- 
ING.— A pyrometer  is  an  instrument  for 
the  measurement  of  high  temperatures  be- 
yond the  range  of  the  ordinary  mercurv 
thermometer.  Electric  pyrometers  have 
come  into  extensive  use  for  determining 
temperatures  of  furnaces,  ovens,  kilns, 
heat-treating  outfits,  etc.  They  are  very 
accurate.  The  leading  types  are  the  ther- 
mocouple, the  resistance  pyrometer,  the  ra- 
diation p'Tometer  and  the  optical  pyro- 
meter. The  thermocouple  type  is  com- 
posed of  a junction  of  two  metallic  wires 
of  different  metals,  with  the  junction 
placed  at  the  point  whose  temperature  is 
to  be  measured.  If  the  two  free  ends  are 
at  the  ordinarv  outside  temperature,  there 
will  be  n measurable  electromotive  force 
existing  between  them,  due  to  the  fact  that 
the  junction  is  at  a different  temperature 
from  the  free  ends.  This  phenomenon  is 
called  thermoelectricity,  and  various  In- 
struments can  be  used  to  measure  this 
electromotive  force  accurately  and  thus  de- 
termine accurately  the  temnernture  of  the 
hot  - junction,  that  of  the  free  end*  being 
known.  The  Instrument  must  be  calibrated 
by  reference  to  known  temperatures.  The 
Le  Chatelier  thermoelectric  pyrometer  uses 
one  wire  of  pure  platinum  and  the  other 
of  platinum-iridium  alloy  (10%  iridium). 
The  so-called  “base-metal”  thermocouples 
use  cheaper  metals  and  alloys  of  various 
kinds  to  replace  the  platinum  and  Iridium. 

In  the  resistance  type  the  operation  *s 
based  on  the  change  of  electrical  resist- 
ance of  a platinum  wire  with  change  of 
temperature.  The  resistance  of  the  wire 
is  measured  at  the  unknown  temperature 
by  means  of  a Wheatstone  bridge,  and  its 
resistance  cold  being  alreadv  known,  as 
well  as  its  temperature  coefficient  of  re- 
sistance. the  temperature  can  readily  be 
determined.  The  optical  and  radiation 
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types  are  described  and  listed  under  a 
separate  classification  below. 

Manufacturers: 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Brown  Instrument  Co.,  The,  Philadelphia. 
Pa.  “Brown.” 

Cleveland  Instrument  Co.,  The,  6523 
Euclid  Ave.,  Cleveland,  Ohio. 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  “Defender.” 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Frink  Pyrometer  Co.,  The,  Lancaster, 
Pa. 

Gibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit.  Mich.  “I-Rite.” 

Hanovia  Chemical  & Mfg.  Co.,  Chestnut 
St.  & New  Jersey  Railroad  Ave., 
Newark.  N.  J. 

Hoskins  Mfg.  Co..  Lawton  & Buchanan 
Sts.,  Detroit,  Mich. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago.  111.  “Jewell.” 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave..  Philadelphia,  Pa.,  1304  Monad- 
nock  Block,  Chicago,  111.  Indicating 
pyrometers  operating  on  the  poten- 
tiometer principle,  which  is  the  most 
accurate  for  measuring  the  small  volt- 


Indicatlng  Pyrometer 


ages  or  thermocouples.  The  clear  open 
scale  (14  in.  long)  permits  a sensitivity 
of  *4%  of  the  range  with  a guaranteed 


Temperature  Indicator 


accuracy  of  %%  of  the  range.  Instru- 
ments contain  either  automatic  or  hand 
operated  cold  Junction  compensator. 
The  portable  type  is  contained  in  a 
wood  box  and  the  wall  type  in  a cast 
brass  casing.  Scale  may  be  calibrated 
in  millivolts,  or  in  degrees  for  any  type 
of  thermocouple.  Minimum  range,  10 
millivolts. — Adv. 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St..  Mon- 
treal, Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia. 
Pa.  “Princo.” 


Pyrolectric  Instrument  Co.,  636-640  E. 

State  St.,  Trenton.  N.  J.  “Northrup.” 
Queen-Gray  Co.,  64-70  Johnson  St., 
Germantown.  Philadelphia,  Pa. 
RAWSON  ELECTRICAL  INSTRUMENT 
CO..  4 Norfolk  St..  Cambridge,  Mass. 
Ricker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa.  * 

Stupakoff  Laboratories,  The,  6617-6627 
Hamilton  Ave..  Pittsburgh,  Pa.  “Stupa- 
koff.” 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 
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THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia.  Pa.  “Peerless.’*  (See 
display  adv.  page  1286.) 

Thwing  Instrument  Co.,  3339  Lancaster 
Ave.,  Philadelphia.  Pa. 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Wilson-Maeulen  Co.,  Inc.,  730  E.  143rd 
St..  New  York,  N.  Y.  “Monopivot.” 

Zaubitz,  August,  95-97  Cliff  St.,  New 
York.  N.  Y. 

PYROMETERS,  ELECTRIC,  OPTICAL 
AND  RADIATION  TYPE.— These  are  de- 
vices for  measuring  high  temperatures. 
In  the  optical  pyrometer  the  tempera- 
ture of  any  given  body  is  determined  by 
comparing  the  light  given  out  by  the  hot 
body  with  light  from  a standard  source 
whose  temperature  is  known.  In  the  radia- 
tion type  the  temperature  of  the  hot  body 
is  determined  from  measurements  taken 
of  the  intensity  of  the  heat  radiations 
given  out  by  the  hot  body.  These  pyrom- 
eters are  of  special  value  in  determining 
the  temperatures  of  furnaces  without  in- 
troducing the  pyrometer  tube  therein. 

Manufacturers: 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia.  Pa.,  1304 
Monadnock  Block,  Chicago,  111.  The 
optical  pyrometer  is  used  for  measur- 
ing temperatures  in  such  work  as:  The 
open  hearth  furnace,  furnace  tapping, 
ingot  teeming,  billets  and  forgings  in 
the  open,  reheating  furnaces,  steel  be- 
ing rolled,  heat  treating  and  high 
speed  steel  furnaces,  brick  and  cement 
kilns,  and  coke  ovens.  It  is  very  con- 
venient to  use  the  optical  pyrometer 
for  checking  thermocouples  in  service 
by  sighting  on  the  end  of  the  ther- 
mocouple protecting  tube,  also  for  ex- 
ploring furnace  temperatures  or  for 
Investigational  work.  It  measures 
temperatures  from  a dull  red  (about 
1,200  deg.  F.)  up  to  the  highest  known 
lemperatures. — Adv. 

Thwing  Instrument  Co..  3339  Lancaster 
Ave.,  Philadelphia,  Pa. 

PYROMETERS,  ELECTRIC.  RECORD'- 
ING  AND  CURVE  DRAWING.— Many  of 
the  pyrometers  made  under  the  types  listed 
above  for  indicating  pyrometers  may  be 
made  to  record  the  temperature  measure- 
ments contiguously.  The  resistance,  radia- 
tion and  thermoelectric  types  may  be  easily 
so  arranged.  They  have  been  made  for 
use  as  laboratory  instruments  for  accurate 
temperature  investigations  and  also  for 
commercial  use  in  various  industries.  The 
simplest  application  is -to  obtain  the  time- 
temperature  curve.  This  record  is  espe- 
cially valuable  as  a continuous  record  of 
the  temperatures  of  a furnace  or  kiln  dur- 


ing a prolonged  run.  Sometimes  records 
are  kept  to  detect  recalescence  points  In 
steel  which  appear  as  flexures  or  indenta- 
tions on  the  plot  when  the  furnace  is  uni- 
formly heated  or  cooled.  Other  curves, 
such  as  the  inverse-rate  curve,  are  some- 
times obtained  in  metallography.  This  is 
obtained  by  noting  the  time  intervals 
necessary  to  cool  or  heat  th®  specimen  by 
equal  decrements  or  increments  of  temper- 
ature. 

Manufacturers: 

BRISTOL  CO.,  THE,  Waterbury.  Conn. 
(See  display  adv.  page  1286.) 

Brown  Instrument  Co.,  The,  Philadelphia, 

• Pa.  “Brown.” 

Cleveland  Instrument  Co.,  The,  6523 
Euclid  Ave.,  Cleveland,  Ohio. 

Defender  Automatic  Regulator  Co.,-  St. 
T ouis.  Mo.  “Defender” 

ESTERLINE-ANGUS  CO..  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

Foxboro.  Co.,  Inc.,  The,  Poxboro,  Mass. 

Frink  Pyrometer  Co.,  The,  Lancaster, 
Pa. 

Gibb  Instrument  Co..  348  E.  Palmer  Ave., 
Detroit,  Mich.  “I-Rite.” 

Hanovia  Chemical  Mfg.  Co,,  Chestnut 
St.  & New  Jersey  Railroad  Ave., 
Newark.  N.  J. 

Hoskins  Mfg.  Co..  Lawton  & Buchanan 
Sts..  Detroit.  Mich. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304 
Monadnock  Block.  Chicago,  111.  The 
Automatic  Recording  Pyrometer,  oper- 
ating on  the  principle  of  the  poten- 


Automatic  Recording  Pyrometer 


tiometer,  is  a rugged  machine  which 
stands  up  under  the  severe  conditions 
encountered  in  the  industries.  An 
adequate  power  supply  to  operate  the 


recording  mechanism  is  obtained  from 
a small  electric  motor.  The  calibra- 
tion of  the  instrument  is  not  depend- 
ent upon  any  delicate  mechanism,  or 
the  constancy  of  spring  tensions,  or 
the  friction  of  pivots.  The  galvanom- 
eter, serves  merely  as  a current  de- 
tector, and  supplies  no  energy  to  the 
recording  system.  By  using  the 
poteniometer  principle  all  errors  due 
to  the  resistance  or  changing  resist- 
ance of  the  thermocouple  and  lead 
wires  are  eliminated;  also  the  cold 
junction  temperature  is  compensated 
automatically,  electrically,  and  accur- 
ately, without  any  accessory  appara- 
tus. The  chart  on  which  the  record 
appears  is  rectilinear,  10  in.  wide,  and 
moves  forward  at  the  rate  of  3 in. 
per  hour.  The  scale  may  be  calibrated 
in  millivolts  or  in  degress  for  any 
type  of  thermocouple.  The  minimum 
range  is  10  millivolts.  The  accuracy 
is  guaranteed  to  Vz%  of  the  range. 
Any  number  of  temperatures  from 
1 to  16  may  be  recorded  on  one 
chart.  The  potentiometer  recorder  is 
well  adapted  to  signalling  or  controll- 
ing. The  same  electric  motor  that 
operates  the  recorder  operates  the  sig- 
nalling or  controlling  mechanism. — Adv. 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.  E.  M.” 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.  “Princo.” 

Queen-Gray  Co.,  64-70  Johnson  St., 
Germantown,  Philadelphia,  Pa. 

Stupakoff  Laboratories,  The.  6617-6627 
Hamilton  A v e.,  Pittsburgh,  Pa. 
“Stupakoff.” 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 

Thwing  Instrument  Co.,  3339  Lancaster 
Ave.,  Philadelphia,  Pa. 

Wilson-Maeulen  Co.,  Inc.,  730  E.  143rd 
St.,  New  York,  N.  Y.  “LeCha teller,** 
“Tapalog.” 

PYROPLAX. — Trade  name  for  molded 
insulation  manufactured  by  thet  Cutler- 
Hammer  Mfg.  Co.,  Milwaukee,  WIs. 

PYROTIP. — Trade  name  for  electric  lead 
burners  manufactured  by  the  General 
Electric  Co.,  Schenectady.  N.  Y. 

PYROTITE. — Trade  name  for  plug  fuses 
manufactured  by  the  Bryant  Electric  Co., 
Bridgeport,  Conn. 

PYROXYLIN.— Trade  name  for  metal 
enamels  and  lacquers  manufactured  by  E. 
I.  Du  Pont  de  Nemours  & Co.,  Wilming- 
ton, Del. 


Q 


Q. — A symbol  for  quantity  of  electricity, 
the  unit  of  which  is  the  coulomb  or 
ampere-hour.  The  form  q is  sometimes 
used  as  a symbol  for  electrostatic  charge. 

Q A C. — Trade  name  for  cord  adjuster 
manufactured  by  the  American  Vulcanized 
Fibre  Co.,  522  Equitable  Bldg.,  Wilmington. 
Del. 

Q A C. — Trade  name  for  railway  special- 
ties manufactured  by  the  Q & C Co.,  90 
West  St.,  New  York,  N.  Y. 

Q & C CO.,  THE.— New  York.  N.  Y. 
Manufacturer  of  electric  snow  melters  and 
other  electric  railway  specialties.  Busi- 
ness established  (about)  1890.  President 
and  sales  manager.  C.  F.  Quincy;  vice- 
president,  E.  M.  Smith;  secretary,  treas- 
urer and  general  manager,  F.  F.  Kister. 
Main  office.  90  West  St..  New  York.  N.  Y. 
Branch  offices,  Peoples  Gas  Bldg..  Chica- 
go, 111.;  Railway  Exchange  Bldg.,  St.  Louis, 
Mo. 

QUAD. — Trade  name  for  receptacles 
manufactured  by  the  General  Electric  Co.. 
Schenectady,  N.  Y. 

QUAD  TELEGRAPH  SETS.— See  Tele- 
graph sets,  amateur  and  miscellaneous. 

QUADRANT  ELECTROMETER.— A 
form  of  sensitive  electrometer  consisting 
essentially  of  two  pairs  of  metallic  quad- 


rants, above  which  a needle,  consisting  of 
a thin  plate  of  aluminum,  swings.  This 
electrometer  is  sometimes  made  sufficient- 
ly sensitive  to  measure  0.001  volt,  but  it 
is  a very  delicate  laboratory  instrument. 
Also  see  Electrometers. 

QUADRANT  ELECTROSCOPE.— A de- 
vice consisting  of  a wooden  support  or 
stand  carrying  a graduated  quadrant  or 
half  circle,  in  the  center  of  which  is  at- 
tached an  indicator  consisting  of  a straw 
terminating  in  a pith  ball.  It  is  used  to 
indicate  the  presence  and  condition  of  a 
charge  on  any  conductor.  When  the  con- 
ductor is  electrified  the  pith  ball  is  re- 
pelled from  the  upright  and  flies  out  at  an 
angle  indicated  on  the  graduated  quad- 
rant. 

QUADRATURE.— If  the  angle  of  lag  or 
lead  between  an  alternating  current  and 
voltage  or  between  two  sets  of  current 
waves  is  90°  or  a quarter  of  a cycle,  the 
waves  are  said  to  be  in  quadrature  with 
each  other. 

QUADRATURE  COMPONENT.— See  Re- 
active compbnent. 

QUADRIGA  MFG.  & SPECIALTY  CO.— 

213  W.  Grand  Ave..  Chicago,  111.  Manufac- 
turer of  stampings  and  washers.  Pres- 
ident. A.  D.  Thibodeau;  vice-president  and 
treasurer.  W.  Dangle;  secretary,  O.  Seig. 
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QUADRUPLEX.— Trade  name  for  elec- 
tric grinder  manufactured  by  the  F.  W. 
Cochrane  Mfg.  Co.,  5829  S.  Vermont  Ave., 
Los  Angeles.  Cal. 

QUADRUPLEX  TELEGRAPHY.— A sys- 
tem of  telegraphy  in  which  four  messages 
may  be  transmitted  simultaneously  over 
the  same  wire,  two  in  each  direction.  See 
Telegraphy,  land  line,  technical  and  com- 
mercial progress  in. 

QUAKER  CITY  RUBBER  CO.— Phildel- 
phia,  Pa.  Manufacturer  of  mechanical 
joner  goods.  Main  office,  629  Market  tou, 
Philadelphia.  Pa.  Factory,  Wissinoming, 
Pa.  Branch  offices,  182  W.  Lake  St.,  Chi- 
cago, 111.;  211  Wood  St..  Pittsburgh,  Pa.; 
53  Murray  St.,  New  York,  N.  Y. 

QUALITI-LITE.— Trade  name  for  light- 
ing fixtures  and  portable  electric  lamps 
manufactured  by  the  Morreau  Co.,  1303- 
1307  Oregon  Ave.,  N.  E.,  Cleveland,  Ohio. 

QUALITY. — Trade  name  for  floor  lamps 
and  lamp  shades  manufactured  by  Kaplan, 
Inc.,  1243  S.  Wabash  Ave.,  Chicago,  111. 

QUALITY. — Trade  name  for  hacksaws 
manufactured  by  the  Napier  Saw  Works, 
Inc.,  Springfield,  Mass. 

QUALITY  ELECTRICAL  PRODUCTS 
CO.— 907  E.  15th  St.,  Kansas  City,  Mo. 
Manufacturer  of  armature  and  battery 


Digitized  by  ^jOoq  ie 


QUALITY 


EMF  ELECTRICAL  YEAR  BOOK 


RACEWAYS 


testers  and  magnet-charging  coils.  Pres- 
ident. Butler  J.  Haskins;  vice-president, 
R.  Finkelstein;  secretary  and  treasurer. 
Carl  Studna;  sales  manager,  B.  G.  Olson. 

QUALITY  PRODUCTS!— Trade  name  for 
armature  and  cadmium  testers  and  mag- 
netizers  manufactured  by  the  Quality  Elec- 
trical Products  Co.,  907  E.  15th  St.,  Kan- 
sas City,  Mo. 

QUANTITY,  ELECTRICAL.— The 
amount  of  electricity  present  in  any  elec- 
tric charge  or  passed  through  a circuit 
during  any  time  interval  by  an  electric 
current.  The  practical  unit  is  the  coulomb. 
C.  G.  S.  units  are  the  abcoulomb  and 
statcoulomb. 

QUARTER  PHASE  OR  TWO  PHASE.— 

This  is  a term  characterizing  either  a gen- 
erator or  circuit.  A quarter-phase  gener- 
ator is  one  In  which  there  are  developed 
two  electromotive  forces  differing  in  phase 
by  one-quarter  of  a period.  On  a clock 
diagram  these  e.  m.  f.’s  are  represented 
by  two  vectors  differing  in  phase  by  90 
degrees.  A quarter-phase  circuit  is  a com- 
bination of  two  circuits  energized  by  two 
quarter-phase  e.  m.  f.’s.  Quarter-phase 
circuits  may  have  3 or  4 wires.  They  are 
fast  becoming  obsolete  and  being  replaced 
by  three-phase  circuits. 

QUARTZ. — Quartz  is  silicon  dioxide, 
usually  found  in  the  form  of  colorless 
transparent  hexagonal  crystals,  although 
it  Is  sometimes  colored.  It  has  a resistivity 
of  10“  to  10lT  ohm-cm.  and  a high  dielec- 
tric strength  and  is  therefore  useful  as  an 
insulator  in  certain  forms.  Quartz  fibers 
may  be  drawn  extremely  small,  and  they 
are  sometimes  used  for  suspensions  in 
delicate  electrical  instruments. 

QUARTZ  GLASS  FOR  LAMPS, 
VACUUM  TUBES,  ETC.— Quartz  glass  is 
sometimes  used  for  the  manufacture  of 
mercury  vapor  or  the  so-called  quartz 
lamps.  Quartz  glass  is  capable  of  stand- 
ing a much  higher  temperature  than  ordi- 
nary glass.  This  higher  temperature  per- 
mits the  mercury  vapor  lamps  to  be  oper- 
ated at  a much  higher  potential  per  unit 


R. — The  letter  R is  a symbol  for  resist- 
ance, expressed  in  terms  of  the  unit 
"ohm.”  In  mathematical  and  electrical 
equations  the  form  r is  used  as  the  symbol 
for  radius.  The  Greek  letter  rho  (P)  is 
also  used  as  a symbol  for  resistivity,  the 
unit  of  which  is  the  ohm-centimeter. 

R A H. — Trade  name  for  lighting  re- 
flectors manufactured  by  the  Reflector 
& Hardware  Specialty  Mfg,  Co.,  2235  S. 
Western  Ave.f  Chicago,  111. 

RACEWAY,  HYDRAULIC.— See  Head- 
race. 

RACEWAYS  OR  MOLDINGS.  METAL, 
FITTINGS  FOR. — A large  variety  of  fit- 
tings are  provided  for  use  with  metal 
moldings  or  raceways.  They  consist  of 
various  elbows,  crosses  and  tees  for  mak- 
ing turns  and  taps  in  the  raceways 
where  no  splices  are  made  in  the  wires, 
and  Junction  and  corner  boxes  with 
covers  for  splicing  the  wires.  Coup- 
lings and  adapters  to  couple  together  two 
lengths  of  raceway  or  to  change  from 
metal  raceway  to  wooden  raceway,  or”^to 
armored  cable  or  rigid  conduit  are  also 
provided.  Outlet  boxes  are  supplied,  de- 
signed for  mounting  receptacles,  rosettes 
or  switches  of  various  kinds.  In  addition 
there  are  special  base  members,  -.covers 
and  adapters,  specially  adapted  to  tit  over 
and  suitably  conceal  the  ends  of  the  race- 
ways and  to  permit  the  mounting  of  sur- 
face snap  switches,  wall  receptacles,  ro- 
settes. etc. 

Manufacturers: 

American  Wiremold  Co.,  81-85  Woodbine 
St.,  Hartford.  Conn. 

Appleton  Electric  Co..  1703  Wellington 
Ave.,  Chicago.  111.  “Pagrip.” 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display  adv.  pages  1302-1304.) 


of  length  and  the  result  Is  a light  source 
of  much  better  color.  Vacuum  tubes  used 
in  the  Moore  tube  lamp  and  Geissler  tubes 
are  also  made  of  quartz  glass. 

Manufacturer: 

Hanovia  Chemical  & Mfg.  Co.,  Chest- 
nut St.  & New  Jersey  Railroad  Ave., 
Newark,  N.  J. 

QUARTZ  LAMPS. — See  Lamps,  mercury 
vapor. 

QUASI-ARC  WELDTRODE  CO.,  INC.— 
Atlantic  Ave.  & Warwick  St.,  Brooklyn,  N. 
Y.  Manufacturer  of  electric  welding  ap- 
paratus. Business  established  1917.  Presi- 
dent and  general  marfager,  D.  C.  Alexan- 
der, Jr.?  vice-president,  E.  L.  King;  sec- 
retary, Walter  Moffat;  treasurer,  Fred  W. 
Gordbn. 

QUEEN. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Knoll 
Mfg.  Co.,  Reading,  Pa. 

QUEEN  BEE. — Trade  name  for  babbitt 
metal  for  electrical  purposes  manufactured 
by  the  Thomas  F.  Lukens  Metal  Co..  238 
N.  4th  St.,  Philadelphia,  Pa. 

QUEEN -GRAY  CO.— 64-70  W.  Johnson 
St.,  Germantown,  Philadelphia,  Pa.  Manu- 
facturer of  electrical  and  qther  scientific 
instruments.  Business  established  1853. 
President,  John  G.  Gray. 

QUEEN  OF  THE  K ITCH  EN.— Trade 
name  for  motor-driven  household  dish- 
washing machine  made  by  the  Conover 
Mfg.  Co.,  665  W.  Van  Buren  St.,  Chicago, 
111. 

QUEENS. — Trade  name  for  electric  bath 
cabinets  manufactured  by  the  Hospital 
Supply  Co.,  157  E.  23rd  St.,  New  York, 
N.  Y. 

QUEENS  QUALITY. — Trade  name  for 
lighting  fixtures  manufactured  by  the  Mc- 
Philben  Lighting  Fixture  Co.,  Inc.,  Queens, 
N.  Y. 

QUENCHED  GAP.  — See  Spark  gaps, 
radio. 

QUEZAL  ART  GLASS  A DECORATING 

CO. — Brooklyn,  N.  Y.  Manufacturer  of  Il- 
luminating glassware. 


R 


Palate  Co..  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

RACEWAYS  OR  MOLDINGS,  METAL, 
FOR  SURFACE  WIRING.— Continuous 
metal  enclosures  or  raceways  for  the  con- 
ductors of  branch  lighting  or  similar  cir- 
cuits. They  are  used  largely  in  making 
extensions  as  in  offices,  where  it  Is  de- 
sired to  install  additional  lights  or  pro- 
vide an  outlet  for  some  appliance,  and 
where  a conduit  installation  would  be  dif- 
ficult to  make  or  would  be  unsightly.  The 
raceways  usually  consist  of  two  pieces  of 
metal,  a base  and  a cover,  permanently 
or  removably  assembled,  forming  a shal- 
low metal-enclosed  passageway  for  wiring, 
which,  by  use  of  special  fittings,  can  be 
connected  to  the  standard  conduit  installa- 
tion and  run  along  corners,  around  win- 
dows and  by  other  inconspicuous  routes  to 
the  desired  location.  Most  types  permit 
the  cover  to  be  removed  during  the  In- 
stallation, and  snapped  on  again.  The 
finish  is  galvanized  or  of  a neutral  tint, 
and  may  be  readily  reflnished  to  match  the 
walls. 

Manufacturers: 

American  Wiremold  Co.,  81-83  Woodbine 
St..  Hartford.  Conn.  “Wiremold.” 

Appleton  Electric  Co..  1703  Wellington 
Ave..  Chicago,  III.  "Pagrip.” 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  “Na- 
tional” metal  molding,  ‘‘the  standard 
for  surface  wiring.”  is  a small,  flat  sec- 
tion of  Sherardized  steel  designed  for 
carrying  and  enclosing  electric  wires 
installed  on  walls,  ceilings  or  other 
surfaces.  It  does  away  with  unsightl> 
surface  wires,  providing,  instead,  a 
neat,  inconspicuous  and  absolutely  safe 
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QUICK  ACTION  IGNITION  CO.— South 
Bend,  Ind.  Manufacturer  of  gas  engine 
ignition  apparatus,  switches  and  spark 
coils.  President.  Eugene  H.  Miller;  vicrt- 
president,  Charles  L.  Zigler;  secretary  and 
treasurer,  Otto  M.  Knoblock. 

QUICK  CATCH.— Trade  name  for  sock- 
ets* and  switches  manufactured  by  Harvey 
Hubbell,  Inc.,  Bridgeport,  Conn. 

QUICK -LITE. — Trade  name  for  electric 
lanterns  manufactured  by  the  Kwick-Lite 
Electric  Corp.,  360  Kearney  St.,  San  Fran- 
cisco, Cal. 

QUICK  SAMSON. — Trade  name  for  wire 
grips  manufactured  by  Mathias  Klein  & 
Sons,  3200  Belmont  Ave.,  Chicago.  111. 

QUICKER  YET. — Trade  name  for  elec- 
tric washing  machines  martufactured  by 
the  Globe  Mfg.  Co.,  Perry.  Iowa. 

QUICKSTRIP. — Trade  name  for  armored 
cable  manufactured  by  the  Pratt-Chuck 
Co.,  Frankfort,  N.  Y. 

QUICTITE. — Trade  name  for  automatic 
drill  chucks  manufactured  by  the  Eastern 
Tube  & Tool  Co.,  Inc.,  694  Johnson  Ave., 
Brooklyn,  N.  Y. 

QUIGLEY  FURNACE  SPECIALTIES 

CO.— 26  Cortlandt  St.,  New  York,  N.  Y. 
Manufacturer  of  refractories  for  furnace 
linings,  powdered  coal  equipment,  etc. 
President  W.  S.  Quigley;  vice-president, 
H.  A.  Kimber;  secretary,  J.  H.  McPadden; 
treasurer,  L.  E.  Turk.  Branch  offices,  New 
York,  N.  Y.;  Chicago,  111.;  Buffalo.  N.  Y.; 
Pittsburgh,  Pa.;  Philadephia.  Pa.;  Provi- 
dence, R.  I.;  Cleveland,  Ohio;  Denver.  Colo. 

QUINCY. — Trade  name  for  electric  door 
openers  and  electric  elevator  safety  de- 
vices manufactured  by  the  Quincy  Ele- 
vator Gate  Co.,  Quincy,  111. 

QUINCY  ELEVATOR  GATE  CO.— 
Quincy,  111.  Manufacturer  of  motor-oper- 
ated door  openers  and  electric  elevator 
safety  device?.  President.  John  E.  W. 
Fogal;  vice-president  and  manager,  A.  E. 
Zoller;  secretary.  Marx  Alexander;  treas- 
urer. D.  Ed  Miller.  Main  office  and  fac- 
tory, Quincy,  111.  Branch  offices,  4139  W. 
Kinzie  St..  Chicago.  111.;  313  Lincoln  Bldg.. 
Detroit  Mich. 


installation.  It  can  be  painted  any  color 
and  made  to  match  the  finish  or  wood- 
work of  practically  any  room;  its  Sher- 
ardized surface  prevents  rust  and  me- 
chanical injury.  There  is  a complete 
line  of  “National”  fittings  and  devices 
for  use  in  connection  with  metal-mold- 
ing— everything  for  completing  the  job. 
See  display  adv.  pages  1302-4.— Adv. 

RACEWAYS  OR  MOLDINGS,  WOOD, 
FITTINGS  FOR.— Fittings  for  use  with 
wooden  raceways  or  moldings  consist  of 
connection  blocks  and  covers  for  use  at 
junctions,  crosses,  tees,  etc.,  where  splices 
or  connections  are  made  In  the  wires. 
There  are  also  a series  of  couplings  for 
joining  together  two  sections  of  raceway 
or  for  joining  sections  of  wooden  raceway 
to  metal  raceway,  rigid  conduit,  armored 
cable  or  open  wiring.  Junction  and  out- 
let boxes  are  also  made  to  permit  making 
splices  and  taps  and  for  mounting  re- 
ceptacles, switches,  etc.  Adapters  or  spe- 
cial base  members  which  facilitate  mount- 
ing of  wall  receptacles,  snap  switches,  etc.. 
are  also  used. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Estes  & Sons.  E.  B..  362-364  6th  Ave., 
New  York.  N.  Y. 

Ottawa  Car  Mfg.  Co..  Ltd.,  Ottawa,  Out.. 
Can. 

Paiste  Co.,  H.  T.,  Philadelphia.  Pa. 
"Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave.. 
Hartford,  Conn.) 

Stiles  & Co.,  H.  A..  97  Oliver  St..  Bos- 
ton, Mass.  “Hasco.” 

RACEWAYS  OR  MOLDINGS,  WOOD, 
FOR  SURFACE  WIRING.— Wire  enclosures 
in  the  form  of  a continuous  molding  of 
wood  having  a slotted  base  member  to  re- 
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ceive  the  conductors  and  a thin  wood  cap- 
ping' to  cover  the  slots.  Intended  for  sur- 
face mounting  in  dry  locations.  The  mold- 
ing is  usually  furnished  with  from  two  to 
four  grooves.  This  form  of  molding  was 
the  first  enclosure  used  for  interior  wir- 
ing and  was  formerly  used  quite  generally, 
but  has  now  been  excluded  from  many 
districts,  especially  the  large  cities. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Mitchell  Moulding  Co..  15th  St.  & Circle 
Ave.,  Forest  Park,  111.  “Wire  Grip." 

Ottawa  Ca*.  Mfg.  Co.,  Ltd.,  Ottawa,  Out., 
Can. 

Stiles  & Co.,  H.  A..  97  Oliver  St.,  Bos- 
ton, Mass.  “Haseo.” 

RACINE. — Trade  name  for  motors,  elec- 
tric fans,  grinders,  vibrators,  etc.,  manu- 
factured by  the  Racine  Universal  Motor 
Co.,  53  W.  Jackson  Blvd.,  Chicago,  111. 

RACINE  ELECTRIC  CO.— Bridge  & On- 
tario Sts.,  Racine.  WIs.  Manufacturer  of 
fractional  horsepower  motors,  electric  hair 
cutters,  Vibrators,  etc.  Business  estab- 
lished 1912.  Pres’dent.  H.  Van  Bree;  vice- 
president,  Mrs.  R.  Van  Bree;  secretary, 
treasurer  and  gene^l  manager,  J.  H. 
Peterson. 

RACINE  IRON  & WIRE  WORKS.— Ra- 
cine, WIs.  Manufacturer  of  nonlocking 
lamp  guards.  President  and  treasurer,  G. 
L.  Buck;  vice-president,  W.  A.  Talcott; 
secretary  and  sales  manager,  O.  L.  Man- 
chester. 

RACINE  PHONOGRAPH  CO..  INC.— 

Racine.  Wis.  Manufacturer  of  electrically* 
operated  phonographs. 

RACINE  STEEL  CASTINGS  CO.— Ra- 
cine, Wis.  Manufacturer  of  electric  steel 
castings.  President,  Judson  F.  Stone;  sec- 
retary and  treasurer,  C.  'D.  Anderson. 

RACINE  UNIVERSAL  MOTOR  CO.— 63 
W.  Jackson  Blvd.,  Chicago.  111.  Manufac- 
turer of  motors,  electric  hair  cutters,  vi- 
brators, buffers,,  grinders,  etc.  Business 
established  1915.  President  and  treasurer, 
W.  J.  Kerler;  vice-president,  E.  E.  Mc- 
Klm;  secretary.  D.  P.  Scott.  Factories. 
Racine,  Wis.;  Chicago,  111. 

RACKS  AND  HOOKS,  CABLE.— In  pass- 
ing through  manholes,  cables  are  supported 
on  side  walls  by  racks.  These  are  made 
in  various  forms,  the  better  types  includ- 
ing a vertical  galvanized  iron  support  on 
the  wall,  from  which  detachable  brackets 
or  hooks  are  hung.  The  brackets  are 
addrd  as  cables  are  installed  from  time 
to  time.  In  some  forms  a porcelain  in- 
sulator is  used  to  prevent  an  electrical 
connection  from  the  cable  sheath  to  the 
grounded  bracket.  This  construction  is 
a’so  used  sometimes  for  running  low-ten- 
sion cables  along  a wall,  as  in  the  base- 
ment of  a generating  station  or  substa- 
tion. 

Manufacturers: 

Associated  Engineers  Co.,  180  N.  Dear- 
born St.,  Chicago,  111. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  "Bee  Line.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Cope,  T.  J..  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

Efficiency’'  Electric  Co..  The,  East  Pales- 
tine. Ohio.  "Efficiency.” 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

H 'LLETT  IRON  WORKS.  Harvey.  111. 
"Hallett.”  (See  display  adv.  page 
1254.) 

HUBBARD  & CO..  Pittsburgh,  Pa. 
Peirce  Presteel  cable  racks  and  hooks 
for  manhole  and  interior  cable  work  are 
made  of  open  hearth  steel  and  are  hot 
galvanized.  The  rack  sections  are  made 
of  1%  by  % by  A -in-  channels  and  can 
be  made  in  any  desired  length.  They 
should  be  fastened  to  the  manhole  walls 
with  % by  4-in.  Peirce  expansion  bolts. 
The  hooks  are  pressed  from  open  hearth 
steel  plates  and  have  a smooth  well 


When  writing  to  manufacturers  please 
mention  the 
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rounded  top  surface  1%  in.  wide,  which, 
will  not  injure  the  sheath  of  the  cable. 
They  are  made  in  three  lengths,  i.e.,  4, 
7 Vi  and  10  ins.  long.  These  racks  and 


Peirce  Presteel  Cable  Racks  and  Hooks 


hooks  are  used  as  a standard  by  the 
Bell  Telephone  companies.  (Slater  A 
Barnard,  Ltd.,  of  Hamilton,.  Ont.,  aot 
as  Canadian  agents.) — Adv. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  At!antic  Ave.,  Brook- 
lyn. N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltlmore.” 

RACKS,  ARMATURE.— See  Armature 
racks. 

RACKS,  BATTERY.— See  Holders,  bat- 
tery. 

RACKS,  INSULATED.— These  racks  are 
used  for  supporting  wires  or  cables.  The 
rack  consists  of  a two-piece  metal  fitting 
formed  to  hold  a row  of  porcelain  or  glass 
split  insulators.  The  wire  is  laid  over  the 
insulators  on  the  base  and  then  the  topi 
together  with  the  other  half  of  the  split 
insulators  clamped  to  the  base  by  bolts 
through  the  ends  of  the  top  and  base. 
The  rack  may  be  made  entirely  of  iron 
or  with  an  iron  base  and  brass  top. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago.  111. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell.  Va. 

HUBBARD  & CO.,  6301  Butler  St., 
Pittsburgh,  Pa.  "Peirce." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

RACKS  OR  HOLDERS  FOR  DRAW- 
INGS AND  BLUEPRINTS.— The  large 
number  of  blueprints,  tracings,  pen  and  ink 
drawings  and  maps  which  must  be  fre- 
quently consulted  in  large  manufacturing 
plants,  central  stations,  telephone  and  elec- 
tric railway  companies,  etc.,  makes  it  very 
desirable  that  they  be  fitted  in  a rack  or 
cabinet  from  which  they  may  be  con- 
veniently removed  and  examined.  The 
racks  provided  are  sometimes  arranged  in 
a cabinet,  the  drawings  being  suspended 
on  wooden  sticks  which  hold  the  drawings 
flat  and  in  place  in  their  rack  of  the  cabi- 
net. A flat  table  top,  on  which  the  draw- 
ings may  be  placed  while  being  examined, 
is  often  included  as  a part  of  the  cabinet. 
This  method  also  reduces  wear  and  tear 
of  the  drawings  as  well  as  making  it  diffl- 
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cult  to  lose  or  misplace  them.  For  blue- 
prints of  plans  and  elevations  of  buildings, 
machinery,  etc.,  the  racks  are  sometimes 
mad~  to  receive  cylinarical  containers, 
eacn  cylinder  or  tube  containing  a com- 
plete set  of  prints.  This  plan  has  the  ob- 
jection of  rolling  the  drawings,  which 
causes  more  wear  if  they  are  referred  to 
frequently  and  makes  it  less  convenient 
to  refer  to  them.  Cabinets  with  drawers 
or  portfolios  for  keeping  drawings  fiat  are 
also  used,  especially  for  tracings.  They* 
must  be  neatly  fitted  in  dustproof  draw- 
ers with  cover  boards  or  portfolios  to  keep 
the  drawings  from  crumpling  when  the 
filled  drawer  Is  pushed  back.  Other  racks 
and  filing  schemes  have  also  been  used 
and  many  others  tried  out  and  discarded. 

Manufacturers: 

American  Drafting  Furniture  Co.,  Inc., 
103  Mill  St..  Rochester,  N.  Y. 

Economy  Drawing  Table  & Mfg.  Co.,  S. 
Center  St.,  Adrian,  Mich.  “Economy.” 

V^yon  Metallic  Mfg.  Co.,  Aurora,  111. 

National  Co.,  Cambridge,  39,  Boston, 
Mass.  "Presto  Holder.” 

Pease  Co.,  The  C.  F„  829  N.  Franklin 
St.,  Chicago,  111. 

Post  Co.,  The  Frederick,  319  S.  Wabash 
Ave.,  Chicago,  111.  "Up-Rite.” 

RACKS,  SECONDARY,  POLE  LINE.— 
Secondary  distribution  mains  *aru  some- 
times carried  on  vertical  racks  on  the 
side  of  a pole  instead  of  on  crossarms. 
The  appearance  is  neat  and  the  arrange- 
ment substantial.  The  racks  are  of  gal- 
vanized steel,  with  special  spool-form  In- 
sulators for  the  wires,  the  insulators  being 
usually  furnished  by  the  manufacturer  of 
the  rack.  Service  connections  are  sup- 
ported from  the  line  rack  on  one  side  of 
the  pole  and  from  a separate  service  rack, 
on  the  other  side.  Where  many  services 
are  taken  from  one  pole  the  climbing  space 
Is  interfered  with  to  some  extent. 

Manufacturers: 

HUBBARD  & CO..  Pittsburg.*.  Pa. 
Peirce  secondary  racks  are  .nade  of 
Presteel,  hot  galvanized,  and  are  used 
for  carrying  secondary  circuits  ver- 
tically. They  are  very  strong  and  will 
accommodate  any  size  of  conductor  up 


Peirce  Secondary  Racks 


to  1,000.000  circular  mils.  Ver- 
tical racks  are  rapidly  becoming  a 
standard  for  secondary  circuits.  See 
Hubbard’s  catalog.  Section  6,  for  com- 
plete listing  and  description  of  these 
fixtures.  (Slater  & Hubbard,  Ltd.,  of 
Hamilton.  Ont.,  act  as  Hubbard’s 
Canadian  agents.) — Adv. 
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Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.  “Hendee."  (See  display  adv. 
page  1278.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

RACKS,  TELEPHONE.— A framework  in 
a telephone  office  to  hold  telephone  ap- 
paratus. such  as  the  relay  rack,  repeating 
coil  lack,  terminal  rack,  etc. 

RACKS,  TELEPHONE  DISTRIBUTING. 
— See  Frames,  distributing,  telephone. 

RADAX.-  ade  name  for  ball  bearings 
manufacture u oy  the  New  Departure  Mfg. 
Co.,  Bristol,  Conn. 

RADD. — Trade  name  for  spark  plugs 
manufactured  by  the  Leich  Electric  Co., 
Genoa,  111. 

RAD  I AGRA  PH. — Trade  name  for  oxy- 
acetylene  cutting  and  welding  outfits 
manufactured  by  the  Davis-Bournonville 
Co.,  Jersey  City,  N.  J. 

RADI- ALL  CO.,  THE.— Ironton,  Ohio. 
Manufacturer  of  electric  air  heaters.  Busi- 
ness established  1320.  President  and  sales 
manager,  R.  W.  Blanton;  vice-president. 
I. ^P.  Blanton;  secretary  and  general  man- 
ager, John  S.  Roney;  treasurer,  E.  B.  Al- 
len. Main  office,  Ironton,  Ohio.  Factories, 
Middletown,  Ohio,  and  Ironton,  Ohio. 
Branch  office  and  warehouse,  Middletown, 
Ohio. 

RADIALS  IN  TRANSMISSION  SYS- 
TEMS.— A line  running  directly  from  a 
generating  station  to  a substation  without 
intermediate  loops  is  termed  a radial  line. 
Where  tie  lines  between  substations  form 
a ring  or  a network,  the  term  is  a con- 
venient one  to  distinguish  the  direct  lines 
from  tie  lines. 

RADIAN. — The  scientific  unit  employed 
in  measuring  angles.  It  is  the  angle  at 
the  center  of  a circle  that  embraces  an 
arc  of  circumference  equal  to  the  length 
of  the  radius  of  the  circle.  There  are 
therefore  2v  radians  about  the  center  of  a 
circle  or  2ir  radians  = 360°.  Therefore,  one 
radian  = 57.3°. 

RADIANT. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Radiant  Light- 
ing Fixture  Co.,  Inc.,  33  Bleecker  St.,  New 
York,  N.  Y / 

RADIANT. — 'Trade  name  for  lighting  and 
power  plants  made  by  the  Radiant  Mfg. 
Co.,  Water  & Perry  Sts.,  Sandusky,  Ohio. 

RADIANT  ENERGY.— This  is  energy 
given  off  by  a body  and  propagated  by 
electromagnetic  waves  in  the  ether.  Light, 
heat  waves  and  the  waves  used  in  radio 
(wireless)  communication  are  illustrations. 
Such  waves  have  the  power  to  pass 
through  free  space,  whereas  sound  waves 
and  other  mechanical  waves  require  a ma- 
terial medium  for  transmission.  The  term 
radiation  is  also  applied  to  positively  and 
negatively  charged  particles  projected  with 
high  speed,  such  as  the  cathode  rays,  or 
the  alpha  and  beta  rays  from  radioactive 
substances.  (See  Radioactivity.) 

RADIANT  LIGHTING  FIXTURE  CO., 
INC.— 33  Bleecker  St..  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures. 

RADIANT  MFG.  CO.,  THE.— Water  & 
Perry  Sts.,  Sandusky,  Ohio.  Manufacturer 
of  lighting  and  power  plants.  Business  es- 
tablished 1919.  President  and  general 
manager,  J.  W.  Wellington;  vice-president, 
secretary  and  treasurer,  H.  S.  Hill;  sales 
manager,  A.  H.  Ambrose. 

RADIATION. — The  act  or  process  of  ra- 
diating or  emitting  rays  of  heat  or  light 
or  electromagnetic  waves.  Radiation  of 
heat  from  various  bodies,  either  electrical 
or  mechanical,  unless  designed  expressly 
for  that  purpose.  Is  usually  a power  loss, 
and  provision  is  generally  made  to  prevent 
the  radiation  as  far  as  possible.  Radiation 
of  light  is  usually  desired  and  is  always 
accompanied  with  some  heat  radiation 
also.  Radiation  of  electromagnetic  waves 
is  w'hat  makes  radio  communication  pos- 
sible. 

RADIATION  LOSSES  IN  FURNACES  — 

In  electric  or  electrolytic  furnaces,  the  pro- 
portion of  the  energy  of  the  current  used 
which  is  lost  by  radiation  from  the  outer 
surface  of  the  furnace  and  its  appendages. 
Numerous  electrodes  projecting  from  the 
furnace  may,  for  instance,  carry  large 
amounts  of  heat  out  of  the  furnace  which 
are  lost  by  radiation  from  the  outer  sur- 
faces of  the  same.  All  such  radiation  sur- 


faces should  preferably  be  smooth  rather 
than  rough,  and  white  rather  than  black, 
in  order  to  diminish  radiation  losses. 
White  aluminum  paint  is  a cheap  means 
of  reducing  radiation  losses. 

RADIATOR  BULBS.— See  Bulbs  for  lu- 
minous radiaiors. 

RADIATOR  HEATERS.— See  Heaters, 
electric,  automobile. 

RADIATOR,  TRANSFORMER.— A tube 
or  nest  of  tubes  extending  outside  of  thq 
tank  from  top  to  bottom  of  a large  trans- 
former. It  offers  a circulation  path  for 
the  transformer  oil  with  increased  radiat- 
ing surface  for  cooling.  In  some  cases 
these  tubes  are  corrugated  lengthwise  in 
order  to  still  further  increase  the  sur- 
face exposed  to  the  air. 

RADIATORS,  ELECTRIC.— See  Heaters, 
electric,  air  or  space,  or  radiators. 

RADIO.— Trad  e name  for  luminous 
enamel  manufactured  by  American  Lu- 
minous Products  Co.,  Huntington  Park, 
Cal. 

RADIO. — Trade  name  for  electric  bakers 
or  hot  packs  manufactured  by  the  Hos- 
pital Supply  Co.,  157  E.  23rd  St.,  New 
York,  N.  Y. 

RADIO  AMPLIFIERS.— See  Amplifiers, 
radio. 

RADIO  ANTENNA  SUPPORTS.— S e e 

Antenna  supports,  steel  pole;  Antenna 
supports,  wood  pole  or  mast;  Towers,  re- 
inforced concrete,  radio,  power  transmis- 
sion, etc.;  Tow'ers,  steel,  radio  antenna. 

RADIO  BUZZERS.— See  Buzzers,  elec- 
tric, radio. 

RADIO  CHANGERS  (WAVE  LENGTH). 

— See  Changers,  wave  length  (radio). 

RADIO  COHERERS. — See  Coherers  and 
decoherers,  radio. 

RADIO  COILS. — See  Coils,  induction, 
radio. 

RADIO  COMMUNICATION,  DEVELOP- 
MENT AND  STATUS  OF. — Radio  commu- 
nication is  the  science  and  art  of  commu- 
nication by  means  of  electromagnetic 
waves  or  radiation,  which  are  identical 
with  light  except  in  wave  length.  The 
wave  lengths  in  common  use  lie  between 
60  and  16,000  meters  (frequencies  between 
3.000,000  and  18,000  cycles  per  second,  as 
the  velocity  of  propagation  is  the  same  as 
that  of  light,  approximately  3X10*  meters 
or  186,000  mile3  per  second.) 

Radio  communication  systems  require: 
(1)  the  production  of  alternating  electrical 
energy  in  the  frequency  range  given  above 
at  a transmitting  station;  (2)  the  radia- 
tion of  this  energy  into  space  in  the  form 
of  electromagnetic  waves;  (3)  the  absorp- 
tion of  a portion  of  this  electromagnetic 
energy  at  the  receiving  stations  and  its 
transformation  into  some  form  of  energy 
capable  of  affecting  some  one  of  the  hu- 
man senses.  The  power  consumed  in  a 
transmitting  station  varies  from  a few 
watts  to  1000  kilowatts  depending  on  the 
distance  of  communication  and  the  trans- 
mission conditions.  The  power  received 
at  the  receiving  station  is  of  the  order  of 
a few  millionths  of  a watt. 

The  name  "wireless  telegraphy/’  later 
shortened  to  "wireless.”  was  first  applied 
to  this  means  of  communication  to  em- 
phasize the  uniqueness  of  communication 
without  connecting  wires.  Modern  writers, 
however,  are  making  use  of  the  term 
"radio  communication"  as  a broad  term 
including  all  typ^s  of  communication  mak- 
ing use  of  electromagnetic  radiations  of 
the  wave  lengths  cited  above.  The  term 
"space  telegraphy  and  telephony"  is  also 
in  common  us  * today. 

Radio  communication  was  predicted  by 
Clerk  Maxwell  in  1865.  Researches  made 
bv  Henry.  H^rtz  and  many  others  laid 
foundations  for  further  developments. 
Transmission  of  messages  over  a distance 
of  114  miles  waH  accomplished  by  Guglielmo 
Marconi  in  Italy  in  1895  and  considerable 
credit  for  the  development  of  commercial 
radio  telegraphy  is  due  him.  Since  th^n 
great  advances  have  been  made  in  the  in- 
dividual efforts  of  many  workers. 

Perhaps  the  most  noteworthy  single 
achievement  is  the  development  of  the 
three-electrod  ' eh  ctron  or  vacuum  tube 
and  its  adaptation  to  the  radio  field.  This 
instrument  was  first  1m fit  by  Lee  de  For- 
est and  patented  by  him  in  June.  1907. 
Its  development,  coupled  w’ith  that  of  cir- 
cuits and  apparatus  for  Its  use,  by  many 
experimenters  has  done  more  than  anv 
other  one  thing  to  advance  the  art  of  radio 
communication. 


After  his  early  work  Marconi  trans- 
ferred his  activities  to  England,  where  in 
1896  he  took  out  his  first  patent.  In  1897 
a company  was  formed  to  acquire  his  pat- 
ents in  all  countries,  except  Italy.  At 
that  time  the  range  of  communication  was 
about  12  miles.  In  1899  It  had  been  ex- 
tended to  about  85  miles,  in  1902  to  1000 
miles,  and  in  1907  stations  at  Clifden.  Ire- 
land. and  Glace  Bay.  Nova  Scotia,  were 
opened  for  transatlantic  service. 

Early  transmitting  circuits  were  very 
simple,  consisting  of  an  elevated  antenna 
with  a coll  and  spark  gap  in  series  with  it. 
A transformer  or  spark  coil  was  used  to 
charge  the  aerial.  The  broad  wave 
radiated  by  such  a set,  however,  made 
necessary  some  modification  and  the  well 
known  coupled  circuit  system  was 
developed  (see  Radio  telegraph  transmit- 
ting apparatus). 

Early  receiving  apparatus  made  use  of 
the  coherer;  this  gave  way  to  the  crystal 
detector,  which  in  turn  is  being  rapidly  re- 
placed by  the  electron  tube.  (See  these 
separate  headings.) 

The  development  of  the  radio* telephone 
was  necessarily  delayed  until  the  develop- 
ment of  continuous-wave  transmitting  ap- 
paratus. In  1907  Poulsen  established  radio- 
phone communication  over  a distance  of 
170  miles  using  an  arc  for  generating  the 
high  frequency.  The  great  problem  in  the 
development  of  the  radio  telephone  has 
been  the  control  of  large  amounts  of  high- 
frequency  power  by  the  minute  amount  of 
energy  in  the  human  voice.  This  control 
is  called  modulation.  In  early  arc  radio- 
phone sets  modulation  was  accomplished 
by  using  several  microphones  at  once  and 
connecting  them  in  series  or  parallel  direct- 
ly into  one  of  the  oscillating  circuits. 

The  development  of  the  electron  tube 
amplifier  has  simplified  greatly  the  prob- 
lem of  modulation  in  radio  telephony.  The 
Western  Electric  Co.  has  also  made  use  of 
electron  tubes  as  generators  of  the  high- 
frequency  oscillation.  In  1916  this  com- 
pany carried  on  a series  of  radiophone 
tests  from  the  Arlington  station  using  a 
battery  of  over  500  powfer  tubes  for  am- 
plifying the  high  frequency  which  had 
been  generated  and  modulated  by  smaller 
tubes.  Speech  was  transmitted  as  far  as 
Hawaii,  a distance  of  over  5000  miles. 

The  War’s  Development*.  During  the 
recent  war  some  longrdistance  radiophone 
communication  was  done  by  the  New 
Brunswick  station  using  a bank  of  elec- 
tron tubes  and  a magnetic  amplifier  to 
modulate  the  energy  from  an  Alexander- 
son  alternator. 

The  recent  European  war  brought  about 
extensive  developments'  in  the  field  of 
radio  communication.  Airplanes  were 
equipped  with  low-power  transmitting  and 
receiving  equipment  in  order  that  they 
might  keep  In  constant  communication 
with  base  stations.  The  best  airplane 
gets  contained  electron-tube  high-fre- 
quency generators  and  could  be  used  for 
either  telegraphy  or  telephony.  One  type 
of  airplane  antenna  consists  of  a long  wire 
which  is  let  out  from  the  fusilage.  The 
body  of  the  airplane  acts  as  a counter- 
poise. 

The  radiophone  was  also  used  to  some 
extent  for  intercommunication  between 
vessels  of  the  Navy  wrhen  in  convoy.  Sen- 
sitive transmitters  and  loud- speaking  re- 
ceiving equipment  make  it  possible  for  the 
commander  of  one  ship  to  speak  wdth  the 
commander  of  another  without  either  of 
th  m leaving  his  post  on  the  bridge. 

Radio  communication  was  also  extensive- 
ly used  for  short  distances  upon  the  battle- 
fields, particularly  where  wire  connection 
had  been  broken.  One  very  successful 
type  of  trench  set  developed  near  the  close 
of  the  war  made  use  of  a loop  antenna 
energized  by  a specially  constructed  buz- 
zer. A second  important  use  of  radio  ap- 
paratus upon  the  battlefield  was  to  deter- 
mine the  location  of  enemy  radio  outfits 
by  directional  loop  receiving  apparatus. 
The  changes  In  location  of  enemy  trans- 
mitting stations  often  gave  valuable  in- 
formation as  to  the  movement  of  enemy 
troops.  Directional  receiving  apparatus 
wa«  also  used  by  airplanes  in  navigating 
without  the  aid  of  visible  landmarks. 

In  all  the  radio  development  which  took 
f lace  during  the  war  the  electron  tube 
p’ayed  a very  important  part,  and  much 
of  the  advancement  in  the  science  which 
has  been  made  is  due  to  this  versatile  in- 
strument. 

Fields  for  Radio  Communication.  The 

most  developed  practical  phase  of  radio 
arrnmunication  is  undoubtedly  that  dealing 
with  communication  with  ships.  In  this 
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one  field  alone  the  importance  of  the  radio 
telegraph  cannot  be  overestimated.  Be- 
fore Its  advent,  ships  leaving  port  were 
completely  isolated  and  thousands  of  ships 
have  been  lost  without  a trace  of  what 
befell  them,  whereas  they  are  now  never 
out  of  communication  range  of  at  least 
one  land  station.  Thousands  of  passengers 
and  crew  have  been  rescued  through  aid 
summoned  by  the  famous  “S.  O.  S.”  radio 
call. 

According  to  the  laws  of  the  United 
States,  it  is  unlawful  for  any  steamer 
licensed  to  carry  fifty  or  more  persons  to 
leave  any  port  of  the  United  States  un- 
less equipped  with  efficient  apparatus  for 
radio  communication,  in  good  order,  ca- 
pable of  transmitting  and  receiving  mes- 
sages over  a distance  of  100  miles.  An 
operator  must  be  on  duty  at  all  times 
while  the  ship  is  being  navigated. 

At  present  commercial  ship  sending  ap- 
paratus is  almost  entirely  confined  to 
damped-wave  transmitting  equipment  of 
from  1 to  5 kw.  operating  on  600  and  300- 
meter  wave  lengths. 

Another  increasingly  important  field  for 
the  radio  telegraph  is  transoceanic  and 
transcontinental  communication.  This 
service  requires  much  higher  powered  ap- 
paratus, which  is  almost  Invariably  of  the 
undamped -wave  type.  Present  practice  is 
to  locate  a sending  and  a receiving  station 
from  10  to  60  miles  apart.  The  operator 
is  located  at  the  receiving  station  and 
controls  the  transmitting-statfon  key  by  a 
land  wire.  He  is.  therefore,  able  to  listen 
to  other  transmitting  stations  on  the  other 
side  of  th#'  oeean  at  the  same  time  that  he 
is  operating  his  own  transmitting  ap- 
paratus. This  makes  possible  duplex  op- 
eration and  permits  a much  greater  amount 
of  traffic  to  be  carried  on.  At  present, 
communication  is  carried  on  at  a rate  of 
from  15  to  35  words  a minute,  but  im- 
provements under  development  will  soon 
increase  this  speed  to  over  100  words  per 
minute. 

The  high-powered  Navy  stations  on  the 
eastern  and  western  coasts  send  out  time 
signals  and  weather  reports  at  stated 
hours.  The  Annapolis  and  Arlington  sta- 
tions send  time  signals  at  12  o’clock  noon, 
and  at  10  p.  m.,  75th  meridian  time,  which 
are  followed  by  weather  reports.  After  the 
evening  weather  report,  the  press  news  for 
the  day  is  transmitted  for  the  benefit  of  all 
ships  at  sea.  The  list  of  stations  giving 
this  service  and  th^ir  schedules  may  he 
obtained  from  the  Superintendent  of  Pub- 
lic Documents.  Washington,  D.  C. 

Future  Prospects.  The  future  flold  for 
radio  communication  will  undoubtedly  be 
large.  While  it  will  never  replace  wire 
communication  for  short  distances,  it  will 
undoubtedly  be  used  to  supplement  wire 
service  for  long  distances,  thereby  cutting 
down  the  enormous  original  cost  and  up- 
keep of  miles  of  wire  line. 

A possible  field  for  radio  communication 
which  as  yet  is  practically  undeveloped  is 
the  dissemination  of  market  quotations. 
Th<*  broadcasting  nature  of  such  service 
makes  radio  communication  eminently 
fitted  for  such  work. 

RADIO  COMMUNICATION  INTERFER- 
ENCE. — Interference  to  radio  communica- 
tion is  of  two  general  types,  ihterference 
due  to  atmospheric  disturbances  and  that 
due  to  stations  operating  simultaneously 
on  the  same  wave  length. 

Atmospheric  disturbances,  or  “static,'’  as 
they  are  more  commonly  called,  are  the 
most  serious  limiting  factor  in  all  radio 
communication.  Static  manifests  Itself  bv 
clicks  and  noises  in  the  receivers,  which 
interfere  with  the  incoming  signals.  Static 
disturbances  are  more  pronounced  in  sum- 
mer than  in  winter,  more  pronounced  in  the 
daytime  than  at  night,  more  troublesome 
in  the  tropics  than  in  the  temperate  zones, 
and  limit  the  communication  range  over 
land  to  a greater  extent  than  over  water. 
Other  atmospheric  electrical  disturbances, 
such  as  northern  lights,  also  interfere  with 
radio  communication.  Various  devices  and 
circuits  have  been  produced  for  its  elimi- 
nation but  as  yet  they  have  been  only 
partially  successful. 

To  prevent  interference  between  sta- 
tions operating  on  the  same  wave  length, 
various  classes  of  service  are  assigned 
various  wave-length  bands.  Interference 
between  sending  stations  operating  on 
nearly  the  same  wave  length  may  be 
avoided  bv  using  sharply  tuned  circuits  at 
the  receiving  station.  Damped-wave  sta- 
tions cover  a wider  band  of  wave  lengths 
than  those  sending  undamped  waves,  and 
consequently  cause  more  interference.  The 
use  of  directive  receiving  and  transmitting 


antennas  also  helps  to  prevent  Interfer- 
ence. 

RADIO  COMPASSES. — See  Compasses, 
radio. 

RADIO  CONDENSERS.  — See  Con- 
densers, static,  radio. 

RADIO  CORP.  OF  AMERICA.— New 
York,  N.  Y.  Manufacturer  of  radio  ap- 
paratus. Business  established  1899.  Presi- 
dent, Edward  J.  Nally;  secretary,  Charles 
T.  Ross;  treasurer.  George  S.  DeSousa; 
general  manager,  David  Sarnoff.  Main 
office,  233  Broadway,  New  York,  N.  Y. 
Branch  offices.  Boston.  Mass.;  New  Or- 
eans.  La.;  Seattle,  Wash.;  Philadelphia, 
Pa.;  Galveston.  Tex.;  Portland,  Ore.;  Bal- 
timore, Md.;  San  Francisco.  Cal.;  Norfolk, 
Va. ; Cleveland,  Ohio;  Savannah,  Ga. ; Chi- 
cago, 111.;  Port  Arthur,  Tex.;  San  Pedro, 
Cal. 

RADIO  DETECTORS.— See  Detectors, 
radio. 

RADIO  ELECTRIC  CO.,  THE.— Pitts- 
burgh, Pa.  Manufacturer  of  radio  equip- 
ment. Business  established  1919.  Presi- 
dent. J.  O.  Olsen;  secretary  and  treasurer. 
M.  V.  Mansfield.  Main  office,  3807  5th 
Ave.,  Pittsburgh.  Pa.  Branch  office  and 
warehouse,  609  Orchard  Ave.,  Avalon,  Pa. 

RADIO  ELECTRON  TUBES.— See  Elec- 
tron tubes. 

RADIO  GENERATORS  (HIGH-FRE- 
QUENCY).— See  Generators,  high-fre- 
quency, radio. 

RADIO  KEYS.— See  Keys,  radio. 

RADIO  RECEIVERS. — See  Receivers, 
radio. 

RADIO  RECTIFIERS.— See  Rectifiers, 
radio. 

RADIO  RELAYS.— See  Relays,  radio. 
RADIO  RESONATORS.— See  Resonators, 
radio. 

RADIO  SERVICE  & MFG.  CO.— 454  Mer- 
rick St.,  Lynbrook,  L.  I.,  N.  Y.  Manufac- 
turer of  radio  equipment  and  electrical 
novelties.  Business  established  1919.  Gen- 
eral manager,  Harold  Hymans. 

RADIO  LAWS  AND  REGULATIONS  OF 
THE  UNITED  STATES.— This  valuable 
compilation  is  published  by  the  Govern- 
ment Printing  Office  and  may  be  obtained 
from  the  Superintendent  of  Public  Docu- 
ments, Washington,  D.  C..  for  $0.15  a copy. 

RADIO  SETS  OR  OUTFITS..  COM- 
PLETE. AMATEUR  AND  EXPERIMEN- 
TAL.— These  equipments  or  sets  are  rather 
small,  compact  arrangements  of  apparatus 
for  the  transmission  and  reception  of  radio 
messages.  Not  all  amateur  sets  are 
equipped  for  transmission,  but  consist 
merely  of  the  tuning  equipment  (variable 
condenser  or  inductance,  or  both),  the  de- 
tector and  receivers.  When  they  are  made 
for  transmission  also,  the  equipment  is 
much  more  complete,  including  some 
means  of  generating  the  high-frequency 
current,  usually  an  oscillation  transformer 
or  coupler  and  a small  power  transformer. 
These  equipments  are  limited  in  the  power 
that  may  be  used.  For  experimental  pur- 
poses they  may  be  very  simple  or  if  the 
equipment  Is  used  in  a school  or  radio 
club  it  may  be  very  complete. 
Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  "Araco.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 
AudioTron  Mfg.  Co.,  36  Montgomery  St.. 

San  Francisco,  Cal.  “Cunningham.” 
Bowman  & Co.,  A.  W.,  23  Church  St.. 
Cambridge,  Mass.  (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  25  N.  Frank- 
lin St.,  Chicago,  111.) 

Bunnell  & Co.,  J.  H..  32  Park  Place, 
New  York,  N.  Y.  “Bunnell.” 

Chicago  Radio  Laboratory,  Ravcnswood 
& Schreiber  Aves.,  Chicago,  111. 

Clapp- Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Connecticut  Telephone  & Electric  Co.. 

Meriden.  Conn.  “Connecticut.” 

Cramer  & Swain,  2916  N.  16th  St., 
Omaha,  Nebr. 

Cutting  & Washington  Radio  Corp.,  6 W. 

48th  St.,  New  York,  N.  Y. 

DeForest,  Lee,  Inc.,  451  3rd  St.,  Son 
Francisco,  Cal. 

De  Forest  Radio  Telephone  & Tele- 
graph Co.,  1415  Sedgwick  Ave.,  New 
York.  N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
ter. N.  Y. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  “Gilbert.” 
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Gray  & Danielson  Mfg.  Co.,  6T9  Howard 
St.,  San  Francisco,  Cal.  “Remler.” 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst, 
111.  “RVA.” 

GREBE  & CO.,  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.”  Manufacturer  of  radio 
apparatus.  The  list  of  “Grebe”  ap- 
paratus includes  receiving  equipment 
for  all  wave  lengths  from  150  to  20,000 
meters  and  various  combination  of 
audion  control  units,  such  as  detector 
units,  two  stage  audio-frequency  am- 
plifier units,  detector  and  single  stage, 
and  detector  and  two  stage  amplifiers. 
The  Grebe  Type  CR-3  regenerative  re- 
ceiver combined  with  the  Grebe  Type 
RORD  detector  and  two  stage  amplifier 
unit  represents  the  ideal  equipment 
for  the  amateur  or  experimenter  'who 
desires  to  “listen-in”  on  wave-lengths 
from  150  to  680  meters.  The  Grebe 
Type  CR-5  receiver  with  the  Grebe 
Type  RORK  two  stage  amplifier  is  an 
unequaled  intermediate  wave  length 
combination — with  this  outfit  it  is  pos- 
sible to  receive  over  a wave  length 
range  of  150  to  3000  meters.  For  those 
who  desire  an  absolutely  complete  re- 
ceiving station,  the  combination  of  the 
Grebe  Type  CR-6  with  the  Typo  CR-7 
receivers  will  give  the  utmost  satisfac- 
tion. These  two  receivers  cover  the  en- 
tire used  wave  length  range  of  all  wire- 
less transmitting  stations,  i.  e.,  150  to 
20,000  meters.  The  CR-6  includes  a 
two  stage  audio  frequency  amplifier 
unit  which  is  available  throughout  the 
entire  wave  length  range  covered  by 
the  CR-6  and  CR-7  receivers.  All 
Grebe  apparatus  is  built  in  the  finest 
quartered  oak  cabinets,  and  the  best 
obtainable  material  and  workmanship 
is  us^d  throughout,  and  complete  in- 
structions, blueprints  and  calibration 
curves  are  furnished  with  each  instru- 
ment. Grebe  radio  will  be  found  In 
the  laboratories  and  stations  of  many 
of  the  largest  colleges  and  Grebe  ap- 
paratus is  “standard”  with  the  vast 
army  of  amateur  radio  enthusiasts  in 
this  country. — Adv. 

International  X-Ray  Corp.,  326  Broad- 
way. New  York,  N.  Y. 

K.  & G.  Wireless  Supply  Co..  152  Cham- 
bers St.,  New  York.  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Wav,  Seattle.  Wash.  “K  & C.” 

KLAUS  RADIO  CO..  Eureka,  111. 

Klitzen  Radio  Mfg.  Co..  Inc.,  Flett  Ave., 
Racine.  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Mercury  Radio  Appliance  Co..  672  Broad- 
way. Brooklyn,  N.  Y.  “Mcraco.” 

Meyberg  Co..  Leo  J.,  428  Market  St., 
San  Francisco.  Cal. 

Modern  Radio  Equipment  Co..  27  S. 
Broad  St..  Elizabeth.  N.  J.  “Modern.” 

Murdock  Co..  William  J..  Everett  Ave. 
& Carter  St.,  Chelsea,  Mass.  “Mur- 
dock.” 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

Parkin  Mfg.  Co.,  San  Rafael.  Cal. 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

Radio  Electric  Co.,  The,  3807  5th  Ave., 
Pittsburgh.  Pa. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd..  Lynbrook.  L.  I.,  N.  Y.  “Radio 
Service.” 

Radioland  Co..  209  Alsop  St..  Jamaica, 
N.  Y.  (Radio  telephone.)  “Sterns.” 

Simon,  Emil  J.,  217  Broadway,  New 

York,  N.  Y. 

Wilcox  Laboratories,  Inc..  The,  131  S. 
Fairview  Ave.,  Lansing.  Mich.  “Wil- 
cox.” 

Wireless  Specialty  Apparatus  Co.,  C & 
Fargo  Sts..  Boston,  Mass. 

RADIO  SETS  OR  OUTFITS,  COM- 
PLETE, COMMERCIAL  AND  MARINE.— 
Commercial  and  marine  radio  stations  are 
sometimes  made  very  powerful  and  the 
equipments  therein  are  very  extensive  and 
complete.  While  these  are  not  called  sets 
or  outfits,  because  of  their  extensiveness, 
the  manufacturers  listed  here  are  in  posi- 
tion to  supply  the  various  individual  ap- 
paratus required.  In  addition  there  are 
some  smaller  complete  outfits  used  on  the 
smaller  vessels  and  in  the  smaller  com- 
mercial stations.  The  apparatus  contained 
in  such  outfits  Is  varied,  depending  upon 
the  location  of  the  station,  the  volume  of 
business  expected  and  the  distance  over 
which  communication  is  desired.  For  a 
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more  complete  discussion  of  the  apparatus 
see  Radio  telegraph  transmitting  appar- 
atus: Radio  telephone  transmitting  ap- 
paratus: Radio  telegraph  and  telephone  re- 
ceiving apparatus. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco." 

American  Radio  & Research  Corp.,  21 
Park  Row,  *New  York,  N.  Y. 

Chicago  Radio  Laboratory,  Ravenswood 
& Schreibcr  Aves.,  Chicago,  III. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge. Mass. 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Cutting  & Washington  Radio  Corp.,  6 
W.  48th  St.,  New  York.  N.  Y. 

DePorest,  Lee,  Inc.,  461  3rd  St.,  San 
Francisco,  Cal. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
ter. N.  Y. 

Federal  Telegraph  Co.,  812  Hobart  Bldg., 
San  Francisco,  Cal. 

Gray  & Danielson  Mfg.  Co.,  679  Howard 
St.,  San  Francisco,  Cal.  “G.  D.” 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst.  111. 
“RVA.” 

GREBE  & CO..  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.”  (See  descriptive  ad- 
vertisement under  Radio  sets  or  out- 
fits complete,  amateur  and  experimen- 
tal.) 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  ”K  & C.” 

Klltzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Meyberg  Co.,  Leo  J.,  428  Market  St.. 
San  Francisco,  Cal. 

Modern  Radio  Equipment  Co..  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modern.” 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

Radio  Service  & Mfg.  Co..  454  Merrick 
Rd..  Lynbrook.  L.  I.,  N.  Y. 

ROBBINS  & MYERS  CO..  THE.  La- 
gonda  Ave.  & Leah  St.,  Springfield. 
Ohio. 

Simon,  Emil  J.,  217  Broadway,  New 

York.  N.  Y. 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Wireless  Specialty  Apparatus  Co..  C A 
Fargo  Sts.,  Boston,  Mass. 

RADIO  SETS  OR  OUTFITS,  COM- 
PLETE, MILITARY,  NAVAL  AND  AIR- 
PLANE.— These  sets  or  outfits  as  a rule 
are  very  compact  and  light  outfits  for 
transmission  of  messages  over  compara- 
tively short  distances.  The  military  and 
airplane  sets  are  often  contained  in  a 
single  box  or  cabinet,  having  a small  panel 
in  the  front  or  top,  on  which  are  the 
operating  handles  for  the  variable  resist- 
ances. inductances  and  condensers.  Jacks 
for  plugging  in  the  receivers,  and  various 
switches  and  Indioiting  instruments.  These 
sets  are  for  portable  use.  Larger  and 
more  powerful  and  complete  outfits  are 
also  used  in  military  service.  These  are 
sometimes  mounted  on  automobile  bodies 
or  small  handcarts,  gome  large  perma- 
nent military  stations  contain  apparatus 
resembling  that  found  in  the  commercial 
stations,  but  that  Is  not  Included  in  this 
classification. 

Naval  sets  or  outfits  resemble  those  used 
for  military  service  In  many  of  the  smaller 
destroyers,  submarines,  etc.  The  main 
difference  is  that  in  these  vessels  they  are 
installed  permanently,  and  the  necessity 
for  lightness  and  compactness  is  not  so 
dominant.  Some  naval  equipments  are  also 
very  large  and  powerful  and  are  capable 
of  transmitting  over  great  distances.  Th’s 
is  nearly  always  special  apparaus  made 
to  meet  the  particular  specifications. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair.  N.  J.  “Amco.” 

American  Radio  A Research  Corp.,  21 
Park  Row.  New  York.  N.  Y. 

Chicago  Radio  Laboratory,  Ravenswood 
A Schreiber  Aves.,  Chicago,  111. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge. Mass. 


Cutting  A . Washington  Radio  Corp.,  6 
W.  48th  St..  New  York,  N.  Y. 

DeForest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal. 

De  Forest  Radio  Telephone  A Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co..  68-71  Observer  St.,  Rockville  Cen- 
ter. N.'  Y. 

Federal  Telegraph  Co.,  812  Hobart  Bldg., 
San  Francisco,  Cal. 

Gray  A Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco.  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  III. 
“RVA.” 

GREBE  A CO.,  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.”  (S^e  descriptive  ad- 
vertisement under  Radio  sets  or  outfits 
complete,  amateur  and  experimental.) 

International  X-Rav  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kennedy  Co..  The  Col»n  B.,  140  Second 
St..  San  Francisco.  Cal. 

Kilbourne  A Clark  Mfg.  Co..  3451  E. 
Marginal  Way,  Seattle,  Wash.  “K.  A 
C.” 

K’itzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave.. 
Racine.  Wis. 

Liberty  Electric  Corp..  Port  Ch  ster.  N. 
Y. 

Meyberg  Co..  Leo  J.,  428  Market  St.. 
San  Francisco,  Cal. 

Modern  Radio  Equipment  Co  27  S. 

Broad  St..  Elizabeth  -N.  J.  “Modern.” 

New  Era  Radio  Sales  Co.,  Elmira.  N. 
Y.  “Universal.” 

Radio  Corp.  of  America,  233  Broadway. 
New  York.  N.  Y. 

Simon.  Emil  J.,  217  Broadway,  New 

York.  N.  Y. 

Wireless  Specialty  Apparatus  Co.,  C A 
Fargo  Sts..  Boston.  Mass. 

RADIO  SPARK  COILS. — See  Spark 

coils,  radio. 

RADIO  SPARK  GAPS. — See  Spark  gaps, 
radio. 

RADIO  STATIONS,  HIGH -POWER. — A 
partial  list  of  high-powered  stations  show- 
ing geographic  location  of  station,  also 
type  and  power  where  known,  is  given 
below:  Annapolis,  Md.,  arc,  500  kw.;  Ar- 
lington, Va..  spark  and  arc,  100  kw.;  Bal- 
boa. C.  Z..  arc,  100  kw.;  Bordeaux.  France, 
arc.  1000  kw. ; Carnarvon.  Wales;  Cavite. 
P.  I.,  arc,  360  kw.:  Cordova.  Alaska,  arc, 
30  kw.;  Funibashi,  Japan,  arc;  Lyons, 
France,  arc  and  alternator.  250  kw. ; Mexico 
City,  Mexico,  damped;  Nantes,  France, 
arc;  Nauen,  Germany,  alternator.  150  kw.; 
New  Brunswick.  N.  J..  alternator.  200  kw.; 
Pearl  Harbor,  Hawaii.  arc.  100  kw.;  Rome. 
Italy,  arc,  300  kw.;  San  Diego,  Cal.,  tuned 
spark,  300  kw.;  Sayvllle,  L.  I.,  arc;  Stnvan- 
gen,  Norway.  40  kw.;  Tuckerton,  N.  J.. 
arc. 

RADIO  TELEGRAPH  AND  TELE- 
PHONE RECEIVING  APPARATUS.— Ap- 
paratus for  the  reception  of  radio  signals 
falls  into  two  distinct  classes,  that  for 
receiving  undamped  waves  and  that  for 
receiving  damped  waves.  The  apparatus 
for  receiving  radio  telephone  speech  may 
be  identical  with  that  used  for  damped 
waves. 

For  receiving  damped  waves,  the  energy 
from  the  transmitting  station  is  absorbed 
by  an  antenna  which  is  tuned  to  the  in- 
coming wave  length  by  a condenser,  an 
inductance,  or  both.  The  incoming  waves 
set  up  electrical  oscillations  In  the  tuned 
antenna  which  are  applied  to  a detector 
directly  or  by  the  aid  of  a second  circuit. 
The  energy,  after  rectification  by  the  de- 
tector, is  used  to  actuate  a telephone  re- 
ceiver diaphragm  or  some  recording  de- 
vice. The  incoming  energy  may  be  ampli- 
fl  d before  or  after  rectification,  or  both. 

Undamped-wave  receiving  apparatus 
contains,  in  addition  to  the  above  men- 
tioned parts,  a means  for  breaking  up  the 
undamped  energy  in  the  receiving  antenna 
into  audio-frequency  groups,  there  being 
no  audio  or  spark  frequency  in  the  trans- 
mitted wave.  The  most  common  method 
of  doing  this  is  to  comb'ne  with  the  in- 
coming oscillations  energy  from  a local 
oscillator  of  such  frequency  that  the  beats 
produced  by  the  Interf  rence  of  the  two 
frequencies  will,  when  rectified,  be  audible 
in  the  receivers.  This  method  is  common- 
ly known  as  heterodyne  reception. 

RADIO  TELEGRAPH  TRANSMITTING 
APPARATUS. — This  may  be  divided  into 
two  classes,  damped  and  undamped  wave 
apparatus. 


Damped- wave  transmitting  apparatus 
produces  and  radiates  high-frequency  elec- 
trical energy  by  the  aid  of  the  discharge 
of  a condenser  through  an  inductance,  the 
resistance  of  the  circuit  being  less  than 
what  is  known  as  the  critical  value.  In 
a standard  damped  set  circuit  a-c.  energy 
is  transformed  to  a voltage  of  approxi- 
mately 20,000  to  charge  a condenser.  When 
the  voltage  across  the  condenser  becomes 
sufficient  to  break  down  the  resistance  of 
the  gap,  the  condenser  discharges  through 
the  gap  and  inductance.  The  energy  is 
then  absorbed  by  the  aerial  circuit,  this 
circuit  being  tuned  to  the  radio  frequency 
produced. 

In  low -power  sets  the  transformer  is  re- 
placed by  a spark  coil  with  vibrator  and 
d-c.  supply.  The  key  is  usually  placed  in 
the  low-voltage  circuit  of  the  transformer 
or  spark  coil.  (For  descriptions  of  in- 
dividual pieces  of  apparatus  see  separate 
headings.) 

Commercial  ship  sets  generally  use  500- 
cycle  current  at  110  volts  supplied  by  a 
special  generator.  The  gap  is  usually  of 
the  rotary  or  quenched  type  (See  spark 
gaps  radio)  and  the  power  ranges  from 
Vt  to  10  kw.  Amateur  land  sets  are  usually 
1 kw.  or  less  with  60-cycle  supply  and  use 
a rotary  gap.  Commercial  land  sets  range 
as  high  as  100  kw.  Higher  power  damped 
sets  have  been  built  but  proved  unfeasible. 
The  U.  S.  Navy  damped  set  at  Arlington. 
Va..  used  for  sending  time  signals  and 
weather  reports,  is  a 100-kw.  damped  set 
using  500-cycle  primary  supplv  and  a ro- 
tary synchronous  gap.  It  radiates  a 2500- 
meter  wave. 

Undamped -wave  or  continuous-wave 
radio  telegraph  transmitting  apparatus 
produces  and  radiates  high-frequency  elec- 
trical energy  of  constant  amplitude.  This 
type  of  energy  is  commonly  produced  by 
one  of  three  classes  of  apparatus:  arc  gen- 
erator. high-frequency  alternator,  or  elec- 
tron tube  oscillator.  Practically  all  high- 
power  transmitting  equipment  is  of  the 
undamped -wave  type.  Until  recently  arc 
equipment  has  been  the  more  universally 
used,  but  some  of  the  best  communication 
records  have  been  made  by  alternator 
equipment  In  the  United  States  and 
Germany. 

RADIO  TELEGRAPHY.— A system  of 
communication  by  means  of  electromag- 
netic signals  transmitted  or  radiated 
through  space  as  electromagnetic  waves. 
It  was  originally  called  wireless  telegraphy 
because  it  uses  no  line  wires.  S-'e  Radio 
Communication,  development  and  status 
of. 

RADIO  TELEPHONE  TRANSMITTING 
APPARATUS. — This  apparatus  consists  of 
a method  for  generating  high-frequency 
undamped  waves  and  a mrans  for  varying 
the  amplitude  of  this  energy  to  correspond 
with  the  modulations  of  the  voice.  The 
most  common  method  of  generating  high 
frequency  for  the  radio  telephone  is  bv  a 
high-power  electron  tube  oscillator.  Mod- 
ulation of  high  frequency  produced  by  this 
method  may  be  accomplished  by  varying 
either  the  grid  voltage  or  plate  vo’tage  of 
the  oscillator  tube.  If  the  plate  voltage  is 
varied,  a second  eloctron  tube,  called  the 
modulator,  is  connected  in  parallel  with 
the  oscillator,  the  Plate  voTtage  of  both 
tubes  being  supplied  by  a common  source 
through  a high  inductance.  If  the  sne^ch 
frequency  is  applied  to  the  grid  of  the 
modulator,  the  current  taken  by  the  mod- 
ulator will  cause  a variation  of  the  voltage 
applied  to  the  oscillator  as  well  and  con- 
sequently the  amplitude  of  the  radio-fre- 
quency output  will  vary  to  correspond. 
One  advantage  of  this  type  of  modulation 
over  the  grid-voltage  variation  method  is 
the  fact  that  complete  modulation  gives  a 
variation  in  output  current  of  from  zero 
to  that  of  the  unmodulated  value,  while 
the  grid-voltage  variation  method  al- 
lows for  a variation  of  from  zero  to  that 
of  the  unmodulated  value  only.  This 
is  due  to  the  fact  that  the  variations 
in  the  current  taken  bv  the  modulator 
tube  cause  the  voltage  across  the  choking 
inductance  to  either  add  to  or  subtract 
from  the  voltage  of  the  generator  in  such 
a way  that  the  total  current  taken  bv  the 
two  tubes  is  constant.  An  additional  ad- 
vantage is  due  to  the  fact  that  the  out- 
put current  of  an  oscillating  electron  tube 
varies  directly  with  the  plate  voltage  over 
a large  range.  Therefore,  a plat^-voltag* 
variation  method  of  modulation  gives  very- 
little  distortion. 

Some  notable  radio  telephone  work  has 
been  done  using  an  Alexanderson  a’terna- 
tor  as  a source  of  high  frequency  coupled 
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to  a magnetic  amplifier  circuit.  Speech 
applied  to  the  'magnetic  amplifier  changes 
the  tuning  of  the  circuit  and  consequently 
the  amount  of  energy  absorbed  from  the 
antenna. 

RADIO  TELEPHONY.— A system  of 
telephony  in  which  the  transmission  of 
articulate  speech  through  distance  is  ac- 
complished by  means  of  electromagnetic 
waves.  This  system  was  formerly  called 
wireless  telephony.  See  Radio  communi- 
cation. development  and  status  of. 

RADIO  30. — Trade  name  for  commercial 
lighting  unit  manufactured  by  the  Gen- 
eral Gas  Light  Co.,  Kalamazoo.  Mich. 

RADIO  TRANSFORMERS.— See  Trans- 
formers. radio. 

RADIO  TRANSMITERS.— See  Transmit- 
ters, radio. 

RADIO  TUNERS.— See  Tuners,  radio. 

RA DIO- VITANT.— Trade  name  for  elec- 
trotherapeutic  apparatus  manufactured  by 
the  Burdick  Cabinet  Co..  Milton.  Wis. 

R A D I O ACT  I V I TV. — Becquerel  di  scovered 
In  1896  that  uranium  and  its  compounds 
give  off  radiation  different  from  light.  This 
radiation  is  invisible,  acts  on  a photo- 
graphic plate,  and  penetrates  considerable 
thickness  of  paper  and  other  materials,  in- 
cluding metals.  In  addition  to  uranium, 
thorium,  polonium,  actinium  and  radium 
have  been  found  to  be  radioactive. 

Rutherford  has  shown  that  there  are 
three  types  of  radiation  or  rays,  which  h^ 
called  the  alpha  rays,  the  beta  ravs  ani 
the  gamma  rays.  In  the  case  of  poloninm. 
alpha  ravs  only  are  emitted.  Alpha  ravs 
are  found  to  be  positively  charged  par- 
ticles having  a mass  about  four  times  t^at 
of  a hydrogen  atom.  This  is  almost  iden- 
tical with  the  mass  of  an  atom  of  helium. 
Beta  rays  are  charged  negatively,  have 
a mass  about  1/1800  of  the  mass  of  a 
hvdrogen  atom  and  are  emitted  with  a 
velocity  almost  as  great  as  that  of  light. 
Gamma  ravs  are  ether  pulsations  similar 
to  X-ravs  but  even  more  penetrating. 
When  traveling  perpendicular  to  a mag- 
netic or  an  electric  field,  alpha  rays  are  de- 
flected In  one  direction  and  beta  rays  in 
the  opposite  direction,  while  gamma  rays 
are  not  deflected  at  a’l.  All  three  tyn^s 
of  radiation  act  on  a photographic  plate 
and  ionize  gases,  but  in  different  de- 
grees. 

A common  test,  for  radioactivity  Is  to 
plac*>  the  substance  in  a gold-leaf  electro- 
scope which  is  charged.  If  radiation  is 
emitted,  the  air  in  the  electroscope  be- 
comes conducting  and  the  gold  leaf  fa’ls 
as  it  lo^es  its  charge.  The  rate  of  fall  of 
the  gold  1-af  is  a measure  of  the  radio- 
activity of  the  sample  tested. 

Radioactive  substances  undergo  transfor- 
mations which  alter  their  properties,  in- 
cluding their  atomic  weight.  Some  of  these 
transformat'ons  are  very  rapid  but  others 
are  slow.  Radium  is  believed  to  change  into 
radio  lead,  hut  it  requires  more  than  1700 
years  for  thrt  change  to  be  half  com- 
pleted! M.  Curie  observed  that  radium 
continuallv  gives  ofT  heat  as  a result  of 
energv  being  liberated  during  the  emission 
of  rad’ation. 

RADIODUCTOR. — Trade  name  for  heat- 
ing element  manufactured  bv  the  H.  G. 
Weeks  Mfg.  Co.,  Hamilton,  Ohio. 

RADIOGRAPHY.— A name  sometimes 
given  to  the  art  of  making  X-ray  photo- 
graphs or  radiographs,  usually  of  an 
opaque  object. 

RADIOLAND.  CO.— 209  Alsop  St.. 
Jamaica.  N.  Y.  Manufacturer  of  radio 
apparatus.  Business  established  1920.  Pres- 
ident. treasurer  and  general  manager. 
Morton  W.  Sterns;  vice-president  snd  sec- 
retary. Carl  A.  Baas.  Factory,  Bronx,  N. 
Y. 

RADIOLITE.— Trade  name  for  lighting 
fixtures  manufactured  by  the  National 
Electric  Fixture  Co..  17  S.  Clinton  St.. 
Chicago,  III. 

RADIOPHONE.— A frequently  used  con- 
traction of  radio  telephone. 

RADIOPHONE. — Trade  najne  for  radio 
telephones  manufactured  bv  ^he  De  Forest 
Radio  Telephone  & Tel  grnph  Co..  1415 
Sedgwick  Ave.,  New  York,  N.  Y.,  and  Lee 
DeForest,  Inc.,  451  3rd  St.,  San  Francisco. 
Cal. 

RADI  OPTICA  N. — Trade  name  for  post 
card  projectors  manufactured  by  the  H. 
C.  White  Co.,  North  Bennington,  Vt. 

RADIOSCOPE. — Trade  name  for  stereop- 
ticons  and  projectors  manufactured  by 


A.  T.  Thompson  & Co.,  15  Tremont  PI.. 
Boston,  Mass. 

RADIOSCOPES,  ELECTRIC A device 

used  to  examine  patients  by  means  of  X- 
rays  for  medical  and  dental  diagnosis.  It 
consists  of  an  X-ray  tube,  with  a fluores- 
cent screen  and  is  operated  from  a high- 
frequency  source  of  supply.  Other  names 
given  to  this  apparatus  are  roentgenoscope 
or  fluoroscope.  Also  see  X-ray  fluoroscope. 

RADIOSCOPY.— The  art  of  making 
examinations  of  part  of  the  human  body, 
by  the  use  of  the ‘X-ray  in  connection  with 
a fluorescent  screen  without  employing 
photography. 

RADIOTRONS. — Trade  name  for  vacuum 
tubes  for  radio  detection  and  amplification 
manufactured  by  the  Radio  Corp.  of  Amer- 
icav  233  Broadway,  New  York.  N.  Y. 

RADIUM. — Radium  .Is  a heavy,  strongly 
radioactive  element  discovered  by  M.  and 
Mme.  Curie  in  1898.  Its  atomic  weight  is 
226.  It  was  originally  obtained  from  pitch- 
blende from  Austria.  Recently  the  chief 
source  of  supply  has  been  the  mineral 
carnotite  found  in  Colorado.  Radium  oc- 
curs in  very  small  quantities,  only  a few 
milligrams  being  obtained  by  the  chemical 
treatment  of  a ton  of  the  best  ore.  It  is 
consequently  very  expensive.  Radium 
bromide,  or  some  other  compound  of 
radium,  is  generally  used  instead  of  the 
pure  element.  The  principal  uses  are  for 
scientific  investigations  and  for  therapeutic 
purposes.  The  radiations  from  radium  act 
on  living  tissues  in  a manner  similar  to 
X-rays  and  are  found  to  have  valuable 
curative  properties  in  certain  diseases.  Al- 
so see  Radioactivity. 

RADIUM. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Milwaukee 
Auto  Specialty  Mfg.  Co.,  Inc.,  711  Chest- 
nut St.,  Milwaukee,  Wis. 

RADIUM  LTD.,  U.  S.  A.— 2 W.  45th  St.. 
New  York,  N.  Y.  Manufacturer  of  electro- 
meters, electroscopes  and  luminous  com- 
pounds. Business  established  1914.  Pres- 
ident. Rich  Kay;  secretary.  A.  G.  E. 
Hanke;  general  manager.  Henry  H.  Singer. 

RADIUM  LUMINOUS  MATERIAL  CORP. 
— 58  Pine  St.,  New  York,  N.  Y.  Manufac- 
turer of  luminous  switch  buttons,  plates, 
compounds,  etc.  Business  established  1915. 
President.  Dr.  S.  A.  Sochocky;  vice-pres- 
ident, W.  Redmond  Cross;  secretary, 
Thomas  R.  Strong;  treasurer.  Arthur 
Roeder;  sales  manager,  C.  H.  Dimlck.  Fac- 
tory, Orange.  N.  J. 


railroads;  Business  established  1889.  Pres- 
ident and  treasurer.  E.  H.  Bell:  vice-pres- 
ident, H.  M.  Buck;  secretary,  Paul  W. 
Kohnen.  Main  office,  203  S.  Dearborn  St., 
Chicago,  HI.  Branch  offices,  30  Church  St., 
New  York.  N.  Y. ; Pioneer  Bldg.,  St.  Paul, 
Minn.;  Equitable  Bldg.,  Denver.  Colo.,  305 
Frisco  Bldg.,  St.  Louis,  Mo.;  Crocker  Bldg., 
San  Francisco,  Cal. 

RAILROAD  TRAIN  DISPATCHING  BY 
TELEPHONE. — Seo  dispatching  of  rail- 
road trains  by  telephone. 

RAILS,  CONDUCTOR  OR  “THIRD.” — 
In  some  electric  railway  work,  as  in  tunnel, 
subway,  elevated  and  heavy  traffic  lines, 
instead  of  using  an  overhead  contact  wire, 
an  insulated  steel  bar  is  installed  usually 
on  the  outer  ends  of  especially  long  ties 
which  are  spaced  about  10  ft.  apart.  These 
conductor  bars  are  termed  “conductor”  or 
“third"  rails  and  may  be  of  any  convenient 
shape  or  sect /bn.  In  some  oases  they  are  of 
the  same  section  as  the  ordinary’  running 
rails  and  in  others  special  sections  are 
used  and  in  some  cases  special  steel  of 
high  conductivity  is  employed.  Third  rails 
are  mounted  either  upright  (overrunning) 
or  inverted  (underrunning). 

Manufacturer: 

Carnegie  Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh, Pa. 

RAILS,  RUNNING  OR  TRACK. — The 
rails  in  a track  which  act  as  the  support 
and  guide  of  the  passing  wheels.  Used  to 
designate  these  particular  rails  from  all 
other  rails  used  in  track  construction, 
such  as  the  so-called  “third  rail"  from 
which  electric  power  is  taken,  or  the  extra 
rails  known  as  “guard  rails”  that  are  used 
at  special  work  as  a safety  device  and 
not  to  carry  the  actual  wheel  load.  On 
interurban  electric  railways  standard  types 
of  T-ralls  are  used  in  open  stretches.  On 
electric  street  railways  T- rails  are  fre- 
quently used  on  unpaved  streets,  but  on 
paved  streets  grooved  girder  rails  are  now 
mostly  used. 

Manufacturers: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste 
Marie.,  Ont.,  Can. 

American  Frog  & Switch  Co.,  The.  1028 
•Main  St..  Hamilton.  Ohio.  “American." 

Carnegie  Steel  Co..  Carnegie  Bldg..  Pitts- 
burgh. Pa.  _ „ , 

Easton  Car  & Construction  Co.,  Easton. 
Pa. 

Track  Specialties  Co..  Inc..  29  Broadway. 
New  York.  N.  Y.  “Trasco." 


RADOJET.— T r a d e name  for  electric 
vacuum  pumps  manufactured  by  the  C. 
H.  Wheeler  Mfg.  Co.,  Lehigh  & Sedgley 
Aves.,  Philadelphia,  Pa. 

RAGOTZKY,  C.  A.— 2252  N.  21st  St., 
Philadelphia,  Pa.  Manufacturer  of  angle 
insulators. 

RAHMANN  & CO.,  GEORGE.— 31  Spruce 
St.,  New  York,  N.  Y.  Manufacturers  of 
leather  belting  and  belt  dressing.  Busi- 
ness established  1895.  Partnership,  George 
Rahmann  and  Arthur  H.  Rahmann. 

RAIL  BOND  PROTECTORS.— See  Pro- 
tectors, rail  bond. 

RAIL  BOND  TESTERS.— See  Testers, 
rail  bond. 

RAIL  BONDING  TOOLS.— See  Bonding 
tools. 

RAIL  BONDS.— See  Bonds,  rail. 

RAIL  JOINT  CO.,  THE.— 61  Broadway, 
New  York,  N.  Y.  Manufacturer  of  rail 
joints. 

RAIL  JOINTS  (INSULATING).— See 
Joints,  rail. 

RAIL  WELDERS.— See  Welders,  electric 
rail. 

RAIL  WELDING  & BONDING  CO.-^ 
Cleveland,  Ohio.  Manufacturer  of  electric 
rail  welding  and  bonding  apparatus.  Busi- 
ness established  1916.  President.  Edward 
R.  Alexander;  vice-president.  George  A. 
Kirkendale;  treasurer  and  general  man- 
ager, W.  E.  Traster.  Main  office,  2400 
Woodland  Ave.,  Cleveland,  Ohio.  Branch 
offices,  504  Fisher  Bldg.,  Chicago.  111.;  30 
Church  St.,  New  York,  N.  Y.  Sales  repre- 
sentatives, Charles  N.  Wood  Co.,  14  Fed- 
eral St.,  Boston,  Mass.:  W.  L.  Rose  Equip- 
ment Co.,  LaSalle  Bldg..  St.  Louis,  Mo.; 
A.  A.  Wlgmore,  Pacific  Electric  Bldg.,  Los 
Angeles,  Cal.;  Lincoln  Electric  Co.  of 
Canada,  136  John  St.,  Toronto.  Ont.,  Can.; 
Burton  R.  Stare  Co,,  325  Yesler  Way. 
Seattle.  Wash. 

RAILROAD  SUPPLY  CO.,  THE.— Chica- 
go. 111.  Manufacturer  of  highway  crossing 
signals,  signal  supplies  and  accessories  for 


RAILWAY  ALARMS  (CROSSING).— See 
Alftrmn.  railwav  and  highway  crossing. 


RAILWAY  A INDUSTRIAL  ENGINEER. 

ING  CO,— Greensburg.  Pa.  Manufacturer 
of  transmission  protective  and  switching 
equipment.  Business  established  1910. 
President  and  genrraj  manager.  B.  W. 
Kerr;  vice-president  and  secretary,  H.  H. 
Rudd;  vice-president,  C.  G.  Koppltz;  trea- 
surer, K.  S.  Nevin.  Main  office  and  fac- 
tory, Greensburg.  Pa.  Branch  offices.  Pitts- 
burgh, Pa.;  53  W.  Jackson  Blvd..  Chicago. 
111.;  2 Rector  St.,  New  York,  N.  Y. 

RAILWAY  CONTROLLERS.— See  Con- 
trol systems. 

RAILWAY  ELECTRIC  MFG.  CO.— 250-2 
W.  Water  St.,  Milwaukee,  Wis  Manufac- 
turer of  selective  train  dispatching  equip- 
ment. Business  established  1910.  Secre- 
tary and  treasurer,  Hugo  J.  Von  Rohr; 
office  manager,  Elias  Arnold. 

RAILWAY  IMPROVEMENT  CO.— 61 

Broadway,  New  York,  N.  Y.  Manufacturer 
of  motormen's  power  economy  recorders. 
RAILWAY  MOTORS.— See  Motors,  rail- 


ray. 

RAILWAY  ROLLER  BEARING  CO.— 
yracuse,  N.  Y.  Manufacturer  of  roller 
earings  for  railway  and  industrial  pur- 
oses.  President,  Willard  C.  Lipe;  vice- 
resident, Herman  Casler;  treasurer.  Ray- 
lond  H.  Carhart;  manager.  Parker  A. 

taey. 

RAILWAY  SIGNALING  SYSTEMS.— See 
ignallng  systems,  railway  block  and  inter- 

RAILWAY  STORAGE  BATTERY  CAR 

;0.— New  York,  N.  Y.  Manufacturer  of 
torage  battery  railway  cars.  President, 
amuel  C.  Steinhardt;  vice-president,  Wil- 
am  Goodman;  secretary,  Ernest  C. 
loll  ins;  treasurer  and  general  manger.  Lee 
[lopman.  Main  office.  50  Broad  St.,  New 
ork.  N.  Y.  Branch  office,  910  Farmers  & 
ferchants  Bank  Bldg.,  Stockton,  Cal. 
RAILWAY  SUPPLIES,  ELECTRIC.— See 
oeciflc  articles  desired. 
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RAILWAY  SUPPLY  & CURTAIN  CO.— 
614-618  S.  Canal  St.,  Chicago,  111.  Man- 
ufacturer of  electric  car  curtains  and  other 
fittings. 


RAILWAY  TELEPHONE  MFC.  CO.— 9 
S.  Clinton  St.,  Chicago,  111.  Manufacturer 
of  telephone  train  dispatching  systems. 

RAILWAY  TELEPHONY.— This  com- 
prises telephone  train  dispatching,  tele- 
phone service  for  company's  business  local- 
ly and  between  centers,  and  emergency 
telephones.  Another  form  known  as  rail- 
way composite  is  the  addition  of  a tele- 
phone set  to  a telegraph  line  (single  wire) 
for  emergency  telephoning.  The  noise  Is 
great,  but  it  can  be  worked  if  necessary. 
Signaling  Is  done  by  means  of  a "howler." 
Also  see  Telephone  and  Telegraph  com- 
posite systems. 

RAILWAY  TRACK-WORK  CO.— 3132  E. 
Thompson  St..  Philadelphia,  Pa.  Manufac- 
turer of  railway  track  grinders,  bonding 
tools,  etc.  Business  established  1910.  Pres- 
ident. William  D.  Gherky;  vice-president, 
A.  M.  Nordlne:  secretary  and  treasurer, 
William  B.  GoodaJl. 

RAILWAY  TRAIN  DI8PATCHING 
SYSTEMS. — See  Train  dispatching  systems, 
telephone. 

RAILWAY  UTILITY  CO.— 151  W.  22nd 
St.,  Chicago,  111.  Manufacturer  of  electric 
railway  heat  regulators  and  car  ventilators. 
President  and  treasurer,  E.  J.  Magerstadt; 
vice-president  and  secretary,  W.  J.  Pine. 


RAILWAYS,  ELECTRIC,  DEVELOP- 
MENT OF. — The  development  of  electric 
railways  in  America  dates  back  to  the 
experiments  of  Thomas  Davenport,  of  Ver- 
mont, who  operated  a toy  motor  on  a small 
railway  in  1834.  From  this  time  on  numer- 
ous experiments  were  conducted  until  1880 
when  Thomas  A.  Edison  built  a small  ex- 
perimental railway  at  his  Menlo  Park 
laboratory. 

Between  1880  and  1890  a great  many 
experimenters  were  active  along  this  line. 
In  1881  Frank  J.  Sprague  conducted  ex- 
periments with  a motor  with  two  armature 
circuits,  using  plug  connections  by  which 
series-parallel  combinations  could  be  used. 
This  experiment  later  developed  into 
series-multiple  control  commonly  used  -on 
all  motor  cars.  In  1883  Leo  Daft  con- 
structed an  electric  locomotive  which  ran 
on  the  Saratoga  & Mont  McGregor  Ry. 
where  it  pulled  a full-sized  car.  In  August. 
1885,  Daft  began  his  work  on  the  Hampden 
branch  of  the  Baltimore  Union  Passenger 
Ry.  One  of  the  early  electric  railways 
was  in  Mansfield,  Ohio,  which  was  built 
by  the  Daft  Electric  Trolley  Systems  Co. 
and  the  trial  runs  made  as  early  as  Aug. 
8,  1887.  The  current  was  carried  by  posi- 
tive and  negative  overhead  wires  and  a 
four-wheeled  trolley  collector  was  used 
From  this  device  flexible  leads  brought 
the  current  down  to  the  car  and  two  ad- 
ditional wires,  one  attached  to  the  front 
end  of  the  car  and  the  other  to  the  rear, 
towed  the  collector  along  and  prevented 
it  from  running  ahead  or  behind  the  car 
as  it  stopped  or  started. 

In  May,  1887,  the  Sprague  Electric  Rail- 
way & Motor  Co.,  which  had  previously 
been  formed  by'  Frank  J.  Sprague,  secured 
the  contract  to  build  smd  equip  the  Rich- 
mond Union  Passenger  Ry.,  of  Richmond, 
Va.  This  installation,  because  of  its  size 
and  importance,  is  usually  credited  with 
being  the  first  electric  street  railway  built 
in  this  country.  This  contract  called  for 
12  miles  of  track,  a 375-hp.  power  plant 
and  40  cars  with  two  motors  each,  together 
with  all  appurtenances.  Among  the  fea 
tures  of  this  installation  was  the  employ- 
ment of  an  overhead  trolley  wire  with  an 
underrunning  trolley  making  contact  and 
from  which  the  present  type  of  underrun- 
ning trolley  has  been  developed.  The  road 
was  completed  so  that  trial  runs  were 
made  In  November,  1887,  but  owing  to 
difficulties  that  had  to  be  overcome  the 
n°t  but  into  regular  operation 
t,n,n>F'b  \ IMS-  The  contract  price  was 
1110,000  and  the  Sprague  company  claimed 
to  have  lost  about  $75,000  on  the  contract, 
but  the  operation  of  this  road  brought  out 
many  difficu'ties  that  could  not  be  fore- 
seen and  which  were  gradually  overcome 
so  that,  while  not  of  immediate  financial 
gain,  it  was  a big  step  ahead  in  electric 
railway  operation  and  ushered  in  the  era 
of  street-railway  construction  which  swept 
over  the  country  in  the  next  few  years 
The  ten-year  period  from  1888  to  1898  is 
often  referred  to  as  the  period  of  electrifi- 
cation of  city  horse  and  cable-car  lines 
and  the  next  ten-year  period,  from  1898 


to  1908,  as  the  period  of  interurban  rail- 
way development. 

Among  the  early  types  of  construction, 
the  third-rail  scheme  of  conducting  cur- 
rent to  the  motor-driven  cars  instead  of 
the  trolley  wires  was  tried  out.  This 
method  employs  an  auxiliary  rail  which  is 
usually  mounted  between  or  alongside  the 
running  rails  a short  distance  from  them 
and  insulated  from  the  ground  by  various 
forms  of  insulation.  Various  forms  of  rail 
and  methods  of  support  have  been  con- 
sidered. The  earliest  of  which  there  is 
record  was  an  experiment  by  Stephen  D. 
Field  in  1879  and  the  Baltimore  Union 
Passenger  Ry,  built  by  Daft  in  1885  em- 
ployed this  method  of  supplying  current 
to  the  cars.  The  underrunning  type  adopted 
by  the  New  York  Central  R.  R.  has  prob- 
ably been  the  most  largely  used.  This 
construction  employed  a bullhead  rail,  I.  e., 
a rail  having  a double  head  and  rolled  of 
a soft  steel  giving  fairly  high  conduc- 
tivity— a ratio  of  about  one-sixth  the  con- 
ductivity to  about  one- tenth  or  one- 
eleventh  that  of  copper.  The  method  of 
supporting  the  third  rail  consists  of  a 
pair  of  porcelain  blocks  which  engage  the 
head  of  the  rail  and  the  blocks  are  in  turn 
supported  by  means  of  a forged  yoke- 
bolt  which  attaches  to  the  bracket  cast- 
ing. This  leaves  the  under  surface  of  the 
rail  unobstructed  for  the  current-collecting 
shoe.  The  rail  Is  protected  from  accidental 
contact  by  various  forms  of  guards,  the 
formed  fiber  type  being  quite  common.  In 
this  latter  type  the  formed  fiber  is  sprung 
over  the  upper  head  of  the  rail,  thus  en- 
closing the  top  and  sides  of  the  rail  and 
leaving  the  lower  surface  exposed. 

The  development  of  storage -battery 
cars  has  been  interesting,  as  a self-con- 
tained unit,  without  necessity  of  third  rail 
or  overhead  wire,  possesses  considerable 
advantage.  Experiments  were  made  as 
ep.rly  as  1880  to  1883  both  in  Europe  and 
this  country  and  storage -battery  cars  were 
tried  out  in  New  York  City  between  1887 
and  1888.  These  early  experiments  did 
not  prove  successful  owing  to  the  weight 
of  the  batteries,  the  difficulty  of  recharg-i 
ing  and  to  the  objectionable  fumes  in  the 
cars.  In  recent  years  improvements  in 
batteries  have  largely  romoved  these  object 
tions  so  thnt  storage -battery  cars  are  now 
being  used  for  certain  classes  of  work  suc- 
cessfully. 

Chas.  L.  Henry,  first  president  of  the 
American  Electric  Railway  Association,  is 
often  referred  to  as  the  father  of  the  inter-’ 
urban  electric  railway  of  this  country. 
He  built  the  Anderson -Alexandria  interur- 
ban which  began  operation  in  1898  and 
was  the  start  of  the  Union  Traction  Co. 
of  Indiana,  although  the  line  from  Akron 
to  Cleveland,  Ohio,  was  in  operation  a 
short  time  earlier.  Mr.  Henry  is  credited 
with  first  applying  the  name  "interurban” 
to  this  class  of  railway  and  has  been  a 
pioneer  in  this  field.  He  later  built  the 
first  single-phase  railway  in  this  country-^ 
the  Indianapolis  & Cincinnati  Traction  Co., 
which  opened  a line  from  Indianapolis  to 
P.ushville  in  December,  1904.  This  road 
used  catenary  overhead  construction  in 
which  the  trolley  wire  was  suspended  from 
a messenger  wire  and  was  kept  practically 
horizontal.  I.  e..  without  sag,  by  spacing 
the  supporting  hangers  close  together  (10 
ft.)  and  making  them  of  such  length  as  to 
compensate  for  the  sag  in  the  supporting 
messenger  wire.  The  trolley  wire  carried 
3300  volts  and  the  catenary  system  per- 
mitted greater  ease  in  insulating  for  this 
voltage  than  would  have  been  possible  with 
ordinary  direct  suspension.  This  was  ac- 
complished by  means  of  large  flat  porcelain 
insulators  which  were  mounted  on  the  end 
of  the  pole  brackets  over  which  the  mes- 
senger wire  passed.  A bow  type  trolley 
was  used  to  collect  the  current,  this  being 
also  the  first  application  of  that  type  of 
current  collector  in  this  country  and  a 
form  which  has  been  largely  superseded 
by  the  pantograph  type  now  commonly 
used  on  high-speed  interurban  and  steam- 
road  electrifications. 

Multiple-unit  control  was  a big  forward 
step  in  electric  railway  operation  permit- 
ting two  or  more  motor  cars  to  operate  in 
trains.  This  development  was  the  result  of 
Mr.  Sprague's  experiments  in  which  two 
cars  were  successfully  operated  on  the 
tracks  of  the  General  Electric  Co.  (which 
had  absorbed  the  Sprague  Electric  Co.)  in 
July,  1897.  In  November  of  that  year,  a 
five-car  train  was  tried  out  on  the  Chicago 
Southside  Elevated  and  by  February,  1898, 
the  entire  system  or  120  cars  was  so 
equipped  and  in  regular  operation.  Mul- 
tiple-unit train  operation  has  since  become 


quite  general  on  elevated  and  subway  lines 
and  electrified  suburban  lines  of  steam  rail- 
roads, 8,  10  or  12  cars  being  quite  common. 

The  first  electric  railway  voltages  were 
usually  500.  This  voltage  was  gradually* 
raised  until  750  was  reached  which  was 
considered  the  highest  practical  direct  cur- 
rent. The  advocates  of  alternating  current 
considered  750  volts  to  be  too  low  to  be 
practical  and  that  the  economies  of  high- 
voltage  alternating  current  on  the  trolleys 
would  cause  its  adoption.  After  the  In- 
diartapolis-Cincinnati  line  was  built  with 
its  3300-volt  trolley,  other  lines  were  built 
with  still  higher  voltages.  The  New  York. 
New  Haven  & Hartford,  which  originally 
consisted  of  a d-c.  third-rail  installation  at 
600  volts,  went  to  11,000  volts  alternating 
current  and  adopted  very  heavy  bridge 
catenary  construction.  It  was  on  this  line 
that  the  triangular  catenary  was  used, 
two  messenger  wires  being  employed  to* 
support  each  trolley  wire,  and  the  hang- 
ers were  of  rigid  triangular  form.  The  re- 
sult was  a very  rigid  overhead  which  gave 
excessive  wear  on  the  trolley  wire.  To 
overcome  this  defect  a steel  contact  wire 
was  installed  about  two  Inches  under  the 
copper  wire,  from  which  it  was  suspended 
by  means  of  clips  spaced  midway  between 
the  regular  triangular  hangers.  This  gave 
a greater  flexibility  to  the  overhead  and 
Improved  the  operating  condition,  but  on 
later  construction  the  triangular  catenary 
has  been  abandoned  in  favor  of  more  sim- 
ple and  flexible  construction. 

One  of  the  main  objections  to  the  a-c. 
system  has  been  the  weight  of  the  cars 
and  equipment  necessary  to  transform  and 
control  the  high-voltage  alternating  cur- 
rent which  is  brought  directly  into  the 
cars.  This  objection  has  been  sufficient, 
to  hamper  its  more  extensive  use  and  high- 
voltage  direct  current  has  been  a later  de- 
velopment. The  Indianapolls-Louisville 
Traction  Co.,  built  in  1906,  was  the  first 
to  use  1200- volt  direct  current  on  the  trol- 
ley. This  road  was  built  by  James  Bryan, 
of  Pittsburgh,  who  also  laid  out  the  Pitts- 
burgh, Harmony,  Butler  & New  Castle  line 
using  this  same  type  of  construction.  The 
plans  and  specifications  for  this  latter  road 
were  really  prepared  first,  but  the  Indian- 
a polls- Louisville  line  was  first  built  and 
operated  and  carries  the  distinction  of  be- 
ing the  first  road  to  use  this  popular  form, 
of  construction,  which  has  b^en  further 
developed  until  the  Chicago,  Milwaukee  8t 
St.  Paul  Ry.  adopted  it  with  a d-c.  trol- 
ley voltage  of  3000  for  its  extensive  trunk- 
line electrification  in  the  Rocky  Mountain 
divisions. 

It  is  largely  due  to  the  electrification  of 
the  old  horse-car  lines  and  to  the  clean, 
rapid  transit  which  resulted  that  the* 
American  cities  underwent  such  a marked 
development  within  the  last  three  decades. 
Previous  to  rapid  transit  such  large  cities 
as  New  York  and  Chicago  were  merely 
groups  of  congested  small  towns  in  close 
proximity,  but  with  rapid  transit  it  be- 
came possible  for  one  to  live  in  upper 
Manhattan  and  to  conduct  business  15  or 
20  miles  away  in  lower  New  York  without 
difficulty.  The  same  development  was  ex- 
perienced in  all  large  cities  throughout 
the  country,  permitting  the  development  of 
beautiful  suburban  residence  districts 
which  would  otherwise  have  been  impos- 
sible. The  electric  railway  not  only  showed 
its  ability  to  withstand  competition  .from 
other  forms  of  tramway  transportation  but 
supplanted  practically  all  other  forms,  de- 
veloping sparsely  settled  outlying  districts 
and  at  the  same  time  carrying  heavy  loads 
of  taxation  and  other  expenses. 

The  injustice  of  some  of  these  heavy 
financial  burdens  are  apparent  .when  one 
considers  such  heavy  expenses  as  paving 
between  the  tracks  which  the  electric  rail- 
way docs  not  itself  use  but  which  has 
been  a big  help  to  its  only  rival — the  "jit- 
ney” bus.  Snow  fighting  is  also  a big 
expense  which  has  been  borne  by  the  elec- 
tric railways  but  which  Is  to  the  advan- 
tage of  all  other  forms  of  vehicles  with- 
out expense.  It  has  been  the  private  auto- 
mobile picking  up  its  miscellaneous  load 
at  each  corner  in  the  spirit  of  good-fel- 
lowship and  the  jitney  bus.  operating 
usually  without  financial  obligations  or 
liabilities  for  accidents,  without  developing 
outlying  territory  but  merely  taking  the 
cream  of  the  short-haul  business,  without 
paving  or  snow-fighting  expense  or  other 
heavy-  taxation  and  operating  only  during 
favorable  weather  and  peak  loads  that  has 
recently  put  the  electric  railways  In  such 
an  unsatisfactory  financial  condition. 

The  American  city  has  developed  through 
the  reliability  of  the  electric  railway  and 


584 


Digitized  by  LjOOQle 


RAILWAYS 


EMF  ELECTRICAL  YEAR  BOOK 


RANDALL 


must  support  it  In  a way  that  is  attractive 
to  new  capital  so  that  necessary  extensions 
and  improvements  can  be  made,  either  by 
making  fares  such  as  to  bring  adequate 
return,  by  lightening  such  expenses  as 
taxation,  paving,  sprinkling,  etc.,  or  equal- 
izing the  burden  by  imposing  a proper 
share  on  other  forms  of  transportation 
benefiting  thereby  in  an  equitable  manner. 
The  electric  railways  are  capable  of  com- 
peting with  all  other  forms  of  transporta- 
tion if  put  on  a proper  and  just  basis,  but) 
cannot  stand  the  present  high  operating 
expenses  and  give  their  patrons  the  com- 
forts they  desire  unless  protected  from 
improper  competition. 

The  electric  railways  are  vital  to  the 
American  city  and  should  be  properly  sup- 
ported that  they  may  continue  to  furnish 
adequate  service  and  to  develop  properly 
for  the  ultimate  good  of  the  communities 
served. 

RAILWAYS.  ELECTRIC,  MINIATURE 
AND  TOY. — Systems  with  light  portable 
sectional  track  and  locomotives  using  a 
small  universal  type  series  motor  for  pro- 
pulsion and  obtaining  current  from  dry 
batteries  or  the  house  lighting  circuit 
through  a small  toy  transformer.  Various 
kinds  of  trailer  cars  are  used  to  make  up 
trains.  A very  popular  toy;  also  used  in 
store  window  displays,  where  they  serve 
as  a very  effective  means  of  attracting 
both  young  and  old.  Switches,  crossovers, 
signals,  stations,  tunnels,  bridges,  etc.,  are 
furnished  with  many  of  the  more  elaborate 
outfits. 

Manufacturers: 

Easton  Car  & Construction  Co.,  Easton, 
Pa. 

Ives  Mfg.  Co..  The,  Bridgeport,  Conn. 

Lionel  Corp..  The,  48-52  E.  21st  St.,  New 
York.  N.  Y.  "Lionel." 

Voltamp  Electric  Mfg.  Co.,  407-409  N. 
PaCa  St.,  Baltimore,  Md.  "Voltamp." 

RAILWAYS,  ELECTRIC,  OVERHEAD 
CONSTRUCTION  OF.— See  Overhead  line 
construction  of  electric  railways. 

RAILWAYS,  ELECTRIC,  STATISTICS 
OF. — Beginning  with  the  early  electric 
railways  in  1887,  there  was  a very  rapid 
growth  until  about  1907.  The  earlier  part 
of  this  period  covered  electrification  of  the 
major  portion  of  the  city  roads,  while  the 
building  of  interurban  lines  came  In  the 
later  period.  This  was  quite  the  natural 
line  of  development  as  the  city  roads  were 
In  operation  with  horse  cars  or  cable  cars 
and  served  the  more  congested  districts. 
Operation  was  already  established  and 
electrification  was  in  the  nature  of  an  lm-» 
provement.  The  interurban  railways  were 
mostly  new  projects  requiring  complete 
financing  and  construction.  The  enthusi- 
asm of  capital  to  enter  this  field  was  re- 
sponsible for  a great  deal  of  promotion 
that  was  really  not  Justified.  Many  roads 
were  built  entirely  as  speculation  and 
paralleled  existing  steam  or  other  electric 
roads  or  traversed  sparsely  settled  terri- 
tory where  travel  was  too  light  to  support 
the  projects. 

It  was  about  the  time  of  the  financial 
depression  of  1907  that  many  of  these 
roads  reached  a point  where  their  un- 
profitable financial  condition  became  gen- 
erally apparent  and  financial  people  be- 
gan to  look  to  other  fields  for  investments. 
So  many  electric  roads  were  forced  to  go 
into  the  hands  of  receivers  or  to  reduce 
or  pass  dividends  or  interest  on  theii" 
bonds  that  the  situation  reflected  discredit 
to  the  entire  industry  and  the  roads  that 
were  in  better  position  financially  due  to 
location  and  management  had  difficulty  in 
raising  the  necessary  funds  for  their 
growth  and  improvement. 

The  following  data  show  the  approxi- 
mate growth  of  street  and  electric  rail- 
ways in  the  United  States  from  1890  to 


date. 

Number  Capitaliza-  Number 
of  oper'g  tion  of 

Date  companies  (millions)  employees 

1890  770  $ 350  71.000 

1895  780  1.350  75.000 

1900  810  2,100  123,000 

1905  880  3,400  180.000 

1910  970  4,300  261,000 

1915  960  4.730  296.000 

1920  830  5,680  315,000 

Mileage  of  Number  of  Millions  of 
single  passenger  passengers 
Date  track  cars  carried 

1890  8.100  32,000  2,000 

1895  15,000  45,000  2.800 

1900  •. .. 20.000  57,000  4,000 

1905  30.000  68,000  6,200 

1910  38,000  72,000  8,800 


1915  43,000  78,000  . 10,700 

1920  48,000  87.000  12,400 

Note.  Data  taken  from  curves  based  on 
Bureau  of  Census  figures  of  1890,  1902. 
1907,  1912,  1917  and  recent  figures  from  the 
technical  press. 

The  capitalization  given  above  is  not  to 
be  taken  as  the  cash  expenditure  for  con- 
struction, as  this  is  Impossible  to  ascer- 
tain. Many  of  the  early  roads  were  built 
as  a speculation  and  later  sold.  In  many 
cases  construction  companies  were  organ- 
ized to  handle  the  building  of  new  roads 
and  extensions,  while  in  other  cases 
mergers  and  consolidations  have  added  to 
the  confusion  in  this  respect  so  that  the 
figures  are  relative  only  when  compared 
to  cost  of  construction.  It  is  interesting  to 
note  that  the  capitalization  for  electric 
lines  per  mile  has  increased  until  the  pres- 
ent figure  exceeds  the  similar  figure  for 
steam  roads.  Although  the  electric  roads 
avoid  some  expenses  for  roadway  that  are 
figured  for  steam  roads,  the  electric  roads 
do  carry  other  heavier  expenses  not  re- 
quired in  steam  road  construction.  There 
are  the  power  houses  and  substations,  the 
overhead  conductor  system  or  third  rail, 
the  feeder  circuits  and  bonding  of  return 
circuits,  the  paving  in  city  streets,  and. 
in  some  of  the  large  cities,  the  expensive 
elevated  and  subway  construction. 

The  above  data  include  all  roads  other 
than  steam  roads.  In  1890  about  84%  of 
4he  track  mileage  was  not  electrically  op- 
erated. In  1902  this  percentage  had  de- 
creased to  3%,  in  190Y  to  1%.  and  since 
then  to  about  0.3%.  In  1890  the  railways 
other  than  steam  roaas  were  distinctly 
street  railways,  being  confined  largely  to 
the  cities.  With  the  rapid  growth  of  the 
electric  railway  not  only  were  these  urban 
lines  electrified  but  large  extensions  and 
new  lines,  mostly  interurban,  were  con- 
structed. Thus  it  may  be  seen  from  the 
table  that  with  the  introduction  of  the 
electric  railway  track  mileage  almost  dou- 
bled in  the  five  years  from  1890  to  1895  and 
from  1890  to  1920  has  Increased  almost 
600%.  The  most  striking  comparison  show- 
ing the  rapid  growth  followed  by  the  slow- 
ing up  of  the  industry,  is  given  by  a com- 
parison of  the  percentage  of  increase  of 
miles  of  single  track  between  census 
periods  as  follows: 

Percentage  of  Increase 


1890-1902 

1902-1907 

1907-1912 

1912-1917 


177.9% 

zzzzzzzzz"“;;zzz  19.4  % 

- 9.2% 


(Data  taken  from  census  figures  of  1890, 
1902,  1907,  1912,  191,7.) 

With  the  first  enthusiasm  of  electric 
railway  construction  the  natural  result  of 
overbuilding  also  tended  to  reflect  on  the 
financial  status,  but  with  the  slowing  up 
that  has  followed  communities  have  caught 
up  with  the  development  until  now  many 
outlying  lines  are  earning  fair  returns  on 
the  investments. 


The  high  costs  of  operating  have  been  a 
tremendous  burden,  but  the  original  idea 
that  five  cents  represented  a street-car 
ride  has  given  way  as  It  did  earlier  with 
the  flve-cent  loaf  of  bread  or  the  flve-cent 
quart  of  milk.  The  Improved  fare  con- 
dition is  tending  to  put  the  roads  on  & 
better  basis  and  this  condition  Is  further 
helped  by  the  dropping  out  of  "jitney" 
competition  in  most  cases.  In  some  cases 
the  city  governments  have  restricted  Jit- 
neys to  certain  streets,  forced  them  to  pay 
license  fees  and  assume  certain  obligations 
which  together  with  the  deterioration  of 
their  machines  and  the  heavy  operating 
expenses  has  largely  eliminated  them  from 
street-railway  competition. 

Many  of  the  electric  railways  operate 
light  and  power  companies  In  connection 
with  their  railway  lines  and  attempts  to 
separate  the  revenue  from  these  respec- 
tive sources  are  sometimes  difficult.  How- 
ever, the  Bureau  of  the  Census  does  make 
this  separation  in  its  reports  and  its  fig- 
ures may  be  of  interest.  In  1907  the  rev- 
enue from  railway  operations  Is  given  as 
$400,896,000;  in  1912,  535.996.000,  and  in  1917 
650.150.000,  representing  an  increase  in 
revenue  from  1907  to  1917  of  62.2%.  Due 
to  the  many  changes  in  rates  and  other 
conditions  no  attempt  can  be  made  to 
estimate  the  corresponding  figures  for  1920. 

There  is  every  indication  that  tne  elec- 
tric railways  of  the  country  are  entering 
a sounder,  more  generally  stable  and  satis- 
factory, financial  period  than  they  ever 
before  enjoyed,  free  from  the  "high-financ- 
ing" abuses  of  the  early  days  and  with 
better  returns  than  they  have  enjoyed  for 
the  last  few  years. 


RAILWAYS,  ELECTRIC,  TRACK  CON- 
STRUCTION  OF. — See  Track  work,  tan- 
gent, for  electric  railways;  also  Track 
work,  special,  for  electric  railways. 

URA'LWAY8,  industrial,  power 

HOUSE,  ETC. — These  railways  are  nar- 
row-gage,  the  car  equipment  being  com- 
monly small  scoop,  dump,  or  platform  cars. 
Locomotives  or  other  haulage  systems  may 
be  used  or,  particularly  where  the  loads 
are  light,  the  cars  may  be  pushed  or 
pulled  by  one  or  two  men.  They  are  used 
in  factories,  contracting  operations,  foun- 
dries, in  power  plants  for  handling  coal 
and  ashes,  warehouses,  docks,  etc.,  in  fact 
wherever  a reasonable  quantity  of  material 
must  be  handled  over  the  same  route,  that 
Is,  where  a fixed  route  is  practical.  Though 
most  of  these  roads  employ  standard  type 
cars,  many  types  of  cars  are  made  for  spe- 
cial purposes,  such  as  tank  cars,  special 
cars  for  heat-treating  and  baking  ovens, 
etc. 


Manufacturers: 


Atlas  Car  & Mfg.  Co.,  Cleveland.  Ohio. 

Easton  Car  & Construction  Co.,  Easton, 
Pa. 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field,  Ohio. 

Koppel  Industrial  Car  & Equipment  Co., 
Koppel,  Pa. 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago, 111. 

Turl  Iron  & Car  Co..  Inc.,  The,  50  Broad 
St.,  New  York,  N.  Y. 


^ — ww,  n.  c. — mermen. 

Conn.  Manufacturer  of  portable  electric 
lamps.  Business  established  1913.  Presi- 
dent, H.  E.  Ralnaud;  vice-president,  L B 
Rainaud;  secretary,  M.  A.  Lyman;  .treas- 
urer and  sales  manager,  H.  A.  Lyman. 
Main  office,  Meriden,  Conn.  Branch  of- 
fice, 139  5th  Ave.,  New  York,  N.  Y.  Sales 
representatives,  Lyman  Sales  Service,  141 
E.  4th  St.,  Cincinnati.  Ohio;  Ira  A.  Jones 
Co.,  17  N.  Wabash  Ave.,  Chicago,  111. 


RAINBOW. — Trade  name  for  electric 
flashing  signs  manufactured  by  the  Chi- 
cago Electric  Sign  Co..  2219-2229  W.  Grand 
Ave.,  Chicago,  111. 


RAINBOW.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Bernard  E.  Flnucane  Co.,  236  Franklin  St.. 
Rochester,  N.  Y. 


RAJAH. — Trade  name  for  spark  plugs 
and  automobile  terminals  made  by  the 
Rajah  Auto-Supply  Co..  Bloomfield,  N.  J. 

RAJAH  AUTO-SUPPLY  CO.— Bloom- 
field, N.  J.  Manufacturer  of  spark  plugs 
and  automobile  terminals.  President  and 
treasurer.  David  B.  Mills;  secretary.  W. 
D.  Washburn;  general  manager.  H.  R. 
Bunten. 


manufactured  by  the  Central  Electric  Co., 
316  S.  Wells  St.,  Chicago,  111. 

R ALUMINUM. — Trade  name  for  high- 
tensile  alloy  of  aluminum  manufactured  by 
the  Mirete  Metal  Co.  of  Mass.,  Inc..  225 
Main  St.,  Springfield,  Mass. 


_ IMUIN  WORKS. Hillbum,  N. 

Y.  Manufacturers  of  railroad  track  equip- 
ment. President.  William  W.  Snow;  vice- 
presidents.  James  B.  Strong,  J.  Edgar  Da- 
vidson, Elmer  J.  Snow;  secretary,  R.  J. 
Davidson,  Jr.  Main  office,  Hillburn,  N Y 
Factories,  Hillburn,  N.  Y.,  and  Niagara 
Falls,  N.  Y.  Branch  offices,  200  Devon- 
shire St.,  Boston,  Mass.;  30  Church  St., 
New  York;  N.  Y.;  Niagara  Falls,  N.  Y. 


_ rAMEY  MFG.  CO. — Columbus,  Ohio. 
Manufacturer  of  electric  yacuum  cleaners. 

RANDALL,  FRANK  E.— 248  Ash  St., 
Waltham,  Mass.  Manufacturer  of  microm- 
eter gages.  Business  established  1896. 


RANDALL  CO.,  A.  L.— 180  N.  Wabash 
Ave.,  Chicago,  111.  Manufacturer  of  port- 
able electric  lamps,  shades,  bases  and 
fountains.  President  and  treasurer.  A.  L. 
Randall;  vice-president,  H.  A.  Banske: 
secretary  and  general  manager.  Frank  M. 
Johnson;  sales  manager,  E.  G.  Gala  van. 


RANDALL  GRAPHITE  PRODUCTS 
CORP.— 711-721  Fulton  St.,  Chicago,  111. 
Manufacturer  of  graphite  sheet  lubricator 
and  bronze  and  cast  iron  bushings.  Presi- 
dent, W.  P.  Thatcher;  treasurer  and  gen- 
eral manager,  R.  H.  Whitely. 


RANDALL  SIGN  CO.— Eau  Claire,  Wis. 
Manufacturer  of  electric  signs.  Business 
established  1881.  Copartnership,  Adin  A. 
Randall  and  Everett  H.  Randall.  Fac- 
tories, Eau  Claire  and  Chippewa  Falls, 
Wis.  Branch  office,  Chippewa  Falls,  Wis. 
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RANDALLIZED. — Trade  name  for  elec- 
tric signs  manufactured  by  the  Randall 
Sign  Co.,  Eau  Claire,  Wis. 

R.  AND  I.  E.— ' Trade  name  for  trans- 
mission protective  and  switching  equip- 
ment manufactured  by  the  Railway  & In- 
dustrial Engineering  Co.,  Greensburg,  Pa. 

R A M. — Trade  name  for  electric  motors, 
generators  and  fans  manufactured  by  the 
Robbins  & Myers  Co.,  Lagonda  Ave.  & 
Leah  St.,  Springfield,  Ohio. 

RANDLE  MACHINERY  CO.— Powers  St. 
& C.  H.  & D.  R.  R.,  Cincinnati,  Ohio. 
Manufacturer  of  power  plant  injectors  and 
ejectors.  Secretary  and  treasurer,  W.  E. 
Randle. 

RANDOLPH-CLOWES  CO.,  T H E.— 
Water  bury,  Conn.  Manufacturer  of  biass 
and  copper  rods,  sheets  and  tubing.  Busi- 
ness established  1830.  President.  Frank 
Miller;  vice-president,  Ralph  H.  Smith; 
secretary  and  general  manager,  H.  I. 
Farnum.  Main  office  and  factory,  Water- 
tury.  Conn.  Branch  office,  263  Broadway, 
New  York,  N.  Y. 

RANGES,  ELECTRIC,  DOMESTIC  OR 
HOUSEHOLD. — The,  household  range 
usually  comprises  a ’number  of  electrica.ly 
heated  disks  or  hot  plates,  called  “burn- 
ers,” mounted  flush  with  the  main  cook- 
ing surface,  and  one  or  more  heat-con- 
serving ovens  also  provided  with  electric 
heating  elements,  all  of  which  are  con- 
trolled by  suitable  indicating  switches 
giving  several  degrees  of  heat.  The  re.a- 
tive  arrangement  of  parts  may  be  varied 
so  as  to  furnish  types  having  elevated 
ovens,  extra  broilers,  and  special  attach- 
m e n t s for  controlling  clock-operated 
switches  in  the  various  circuits,  auxiliary 
water  heaters,  etc.  By  means  of  the 
clock-operated  switches  and  thermostatic 
controls  the  operation  of  these  ranges  may- 
be made  semiautomatic  or  full  automatic. 
By  these  arrangements  food  may  be  placed 
in  the  ovens  and  the  cooking  started  at  a 
predetermined  hour  by  the  clock  switches. 
Thermostatic  control  regulates  the  degree 
of  heat.  The  ovens  are  built  on  the  tire- 
less-cooker principle  so  that  once  the 
proper  degree  of  heat  Is  reached  the  heat- 
ers may  be  manually  or  automatically 
turned  off  and  the  heat  maintained  in  the 
oven  without  further  consumption  of 
energy,  making  a decided  saving  in  thj 
cost  of  operation  of  the  ovens. 

The  convenience  of  these  automatic 
features,  the  excellence  of  the  cooked 
foods,  the  reduction  in  shrinkage  of  meats 
and  waste  of  foods,  and  the  cleanliness 
and  eaBe  of  operation  have  brought  these 
ranges  into  popularity  and  the  growth  of 
their  use  has  been  rapid.  According  to 
figures  given  out  by  the  Society  for  Elec- 
trical Development  in  1917,  3600  com- 

munities had  a special  cooking  rate  in  ef- 
fect, and  in  1921,  6000  communities  out 
of  a possible  13,733  communities.  It  would 
appear  from  this  growing  tendency  on  the 
part  of  central  stations  to  encourage  their 
use  that  they  will  become  one  of  the  most 
important  of  central-station  loads  in  resi- 
dence districts. 


built  32%  ins.  from  floor.  The  oven  is 
18  in.xl8  ins.xl4  ins.  and  the  warming 
closet  22%  ins.x22%  ins.xl2  ins.  Space 


“Hotpoint-Hughes”  Electric  Range 


between  units  12%  ins.  Height  ove: 
all  57%  ins.  Weight  450  lbs.  In  either 
plain  or  nickel  finish.  See  display  adv. 
pages  1292-3. — Adv. 

ESTATE  STOVE  CO.,  THE.  Hamilton. 
Ohio.  Builders  since  1845  of  high-grade 
stoves  and  ranges.  ‘'Estate”  electric 
ranges  are  made  in  a complete  assort- 
ment of  styles  and  siz?s.  Exclusive 
features:  quick-detachable  oven  and 

surface  units  of  Estate  iron-clad  con- 
struction; mercury  thermometer  in  ov  n 
door;  copyrighted  cooking  chart;  all- 
castlron  construction.  (Catalog  with 
complete  information,  including  wiring 
diagrams,  sent  on  request  ) — Adv. 

Globe  Stove  & Range  Co.,  The,  Kokomo, 
Ind.  ‘‘Globe.” 

LANDERS.  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Moffats,  Ltd.,  Denison  Ave..  Weston. 
Ont.,  Can.  “Electra.”  “Moffat.” 

National  Electric  Heating  Co..  Ltd.,  The. 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National.” 

Rathbone  Sard  Electric  Co.,  Inc.,  Al- 
bany, N.  Y.  "Acorn.” 

Rutenber  Electric  Co.,  Marion,  Ind. 
“Rutenber.”  # 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

S.-P.  Stove  Co..  Johnson  Creek,  Wis. 

Standard  Electric  Stove  Co..  The.  1718- 
1720  N.  12th  St.,  Toledo,  Ohio.  “Stand- 
ard.” 

Walker  & Pratt  Mfg.  Co..  31  Union  St., 
Boston,  Mass.  “Crawford.” 

Weeks  Mfg.  Co..  H.  G.,  Hamilton.  Ohio. 
“Cookerette.” 

WESTINGHOI T SE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


Manufacturers: 

Bramhall,  Deane  Co..  261-265  W.  36th 
St.,  New  York.  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hughes,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  21 L 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Ste.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  Str,  New  York.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago.  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  ranges,  ovens  and  ap- 
pliances. There  are  In  all  seven  differ- 
ent types  and  sizes  of  Hotpoint-Hughes 
ranges.  Some  have  three  and  four  hot 
plates  while  one  design  has  six.  The 
prominent  features  of  these  ranges  are 
the  roomy  oven  and  warming  closet, 
shelf,  damper  and  thermometer.  The 
thermometer  is  of  a new  and  improved 
type.  Its  construction  makes  it  pos? 
rible  to  place  the  thermostat  in  the 
side  of  the  oven  which  brings  the  dial 
on  the  side  splasher.  This  affords  a 
more  ac*  urate  record  of  the  oven  tem- 
perature. The  ranges  come  equipped, 
with  either  sheathed  wire  or  open  coil 
units,  regulated  by  thre'-heat  snap 
switches.  The  range  illustrated  RG7. 
covers  a floor  s^ace  26%  ins.x52  ins., 
has  a cooking  surface  24%  ins.x26  ins., 


RANGES,  ELECTRIC,  HOTEL,  RES- 
TAURANT AND  INSTITUTION.— These 
\re  large  capacity  ranges  in  which  a num- 
ber of  heating  elements  of  cither  the  open- 
.oil  or  concealed -element  typ®  provide  an 
extended  heating  surface  and  in  which 
baking  ovens  having  electrically  operated 
beating  units  are  incorporated.  Each  heat- 
ing unit  is  controlled  by  suitable  switches 
so  connected  that  any  desired  degree  of 
h^at  is  obtained.  The  general  external 
appearance  of  the  electric  range  is  similar 
to  the  coal  range,  but  due  to  the  smaller 
space  required  for  heating  elements  it  is 
smaller.  This  economy  of  space  is  one  of 
i*s  advantages  in  such  locations  as  hotels 
where  space  is  very  valuable.  Among  its 
other  important  advantages  are  the  en- 
tire elimination  of  fuel  and  ash-handling 
equipment,  no  excessive  heat  in  the 
kitchen  and  the  absence  of  the  dirt  and 
noise  incident  to  firing.  Their  exact  con- 
trol and  uniformity  of  heat  gives  them 
advantages  from  a cooking  standpoint  as 
well. 

Manufacturers: 

Bramhall,  Deane  Co.,  261-265  W.  36th 
SL.  New  York.  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co..  Ltd., 
Downie  St..  Stratford.  Ont.,  Can. 
“Hughes,”  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Duparquet,  Huot  & Moneuse  Co..  108-114 
W.  22nd  St..  New  York,  N.  Y.  (Steam- 
ship.) 


EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St.,  Chicago.  111. 
Manufacturer  of  Hotpoint-Hughes 
ranges  and  ovens.  The  frame  of  the 
range  shown  is  of  heavy  angle  iron. 


“Hotpoint-Hughes”  Electric  Range 

welded  at  the  corners.  Top  of  steel, 
reinforced.  Its  remarkably  rigid  mount- 
ing will  easily  support  1000  lbs.  with- 
out warping.  Guard  rail  protects  front 
of  range.  Heating  elements  are  of 
sheathed  wire  type.  Oven  has  upper 
and  lower  burners  of  2 and  4-kw.  maxi- 
mum capacity.  Each  hot  plate  sepa- 
rately controlled  by  independent  three 
heat  switch.  Range  is  31  ins.  high.  39 
ins.  deep  and  48  ins.  long.  Heating 
surface  24x36  ins.  Oven  18x21  %x26% 
ins.  Oven  has  2-in.  flue.  Further  in- 
formation upon  application.  See  also 
Ovens  and  display  adv.  pages  1292-3. — 
Adv. 

LANDERS.  FRARY  & CLA$K,  New 
Britain,  Conn.  “Universal.” 

Moffats,  Ltd.,  Denison  Ave.,  Weston, 
Ont.,  Can.  “Electra.”  “Moffat.” 

National  Electric  Heating  Co.,  Ltd..  The. 
544  Queen  St.,  Toronto,  Ont..  Can.  “Na- 
tional.” 

Simplex  Electric  Heating  Co..  85  Sidney' 
St.,  Cambridge,  Mass. 

Walker  & Pratt  Mfg.  Co..  31-35  Union 
St.,  Boston,  Mass.  “Crawford.” 

Weeks  Mfg.  Co..  H.  G..  Hamilton.  Ohio. 

RANIVILLE  CO.,  F.— Grand  Rapds. 
Mich.  Manufacturer  of  leather  belting  and 
belt  dressing.  Business  established  1874. 
Secretary  and  treasurer,  W.  F.  Powers: 
general  manager,  F.  F.  Ranivi’le:  sales 
manager,  A.  J.  Sparks.  Main  office  and 
factory,  241-247  Pearl  St..  Grand  Rapids. 
M^ch.  Branch  offices  and  warehous  e.  6 
Church  St..  New  York,  N.  Y. : 170  Sum- 
mer St.,  Boston,  Mass.;  208  N.  Wabash 
Ave.,  Chicago,  111. 

RANSOM  A RANDOLPH  CO.,  THE.— 
Toledo,  Ohio.  Manufacturers  of  mica 
slitting  machines.  Business  established 
1872.  President,  T.  G.  Crandel;  vice- 
president,  R.  E.  Munn;  secretary  and 
treasurer,  M.  H.  McFellin.  Main  office. 
518  Jefferson  Ave.,  Toledo,  Ohio.  Branch 
offices.  Ross  Bldg.,  Cleveland,  Ohio;  Whee'- 
er  Bldg.,  Columbus.  Ohio;  David  Whit- 
ney Bldg.,  Detroit.  Mich.;  Gilbert  B’dg.. 
Grand  Rapids,  Mich.;  Metropolitan  Bldg.. 
Akron.  Ohio;  Smith  Bldg.,  Flint.  Mich. 

RAPID  ADDRESSING  MACHINE  CO.— 
New  York,  N.  Y.  Manufacturer  of  motor- 
driven  addressing  machines.  President.  E. 
D.  Belknap.  Main  office,  46  W.  23rd  St., 
New  York,  N.  Y.  Branch  office,  1600  S. 
State  St.,  Chicago.  111. 

RAPID  ..ELECTRIC.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Fortier  Electric  Mfg.  Co.,  Tulsa. 
Okla. 

RAPID  FIRE. — Trade  name  for  auger 
bits  and  drills  manufactured  by  the  Dia- 
mond Expansion  Bolt  Co..  90  West  St.. 
New  York.  N.  Y. 

RAPID  FIRE. — Trade  name  for  electrlo 
horn  manufactured  by  the  Russell  Elec- 
tric Co.,  Danbury,  Conn. 

RAPID  TOOL  A MACHINE  CO.,  LTD. 
— -174  St.  Joseph  St.,  Lachine,  Que.,  Can. 
Manufacturer  of  die  stocks  and  gasoline 
engines.  Business  established  1915.  Presi- 
dent and  general  manager.  D.  Harrington; 
vice-president,  J.  J.  Steele;  secretary  and 
treasurer.  P.  W.  Ogden.  Main  office.  174 
St.  Joseph  St.,  Lachine,  Que.  Factories. 
Lachine  and  Iberville,  Que.  Branch  office, 
Iberville,  Que. 

RATES  FOR  ELECTRIC  SERVICE.— 

The  determination  of  the  proper  rates  for 
service  to  be  charged  by  a corporation 
giving  central-station  electric  light  and 
power  service  is  an  important  subject. 
Many  schemes  have  been  proposed  and 
adopted  in  various  sections  of  the  coun- 
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try.  Rates  for  service  should  be  such  that 
the  corporation  giving  the  service  should 
receive  sufficient  revenue  to  pay  operating 
expenses,  interest,  insurance,  taxes,  de- 
preciation, and  a fair  profit  on  the  enter- 
prise. 

To  determine  the  rates  two  general  the- 
ories have  been  used  as  a basis.  The 
“value  of  service”  theory  is  that  the  rate 
of  charge  should  be  based  on  the  value  to 
the  consumer  of  the  service  rendered.  This 
theory  has  undoubtedly  had  much  to  do 
with  the  making  bf  central-station  rates 
in  the  past,  but  present  tendencies  are  to 
abandon  this  theory  in  favor  of  the  other. 
Public  sentiment  and  public  service  com- 
missions are  in  favor  of  the  charge,  be- 
cause, according  to  the  theory,  where  only 
one  central  station  supplies  a locality  and 
it  is  in  the  nature  of  a monopoly,  the 
value  of  the  service  may  be  considerably 
in  excess  of  the  necessary  rates  to  pay  all 
expenses  and  yield  a fair  profit,  and  ex- 
cessive profits  would  be  made  from  the 
consumers  in  this  case. 

The  “cost  of  service”  theory  of  rate 
making  is  the  one  now  generally  used  by 
the  various  public  service  commissions. 
This  theory  is  that  all  rates  should  be 
proportioned  among  the  various  classes  of 
consumers  according  to  the  cost  of  serv- 
ing them.  The  term  cost  is  in  this  case 
assumed  to  include  all  operating  and  fixed 
charges  and  a reasonable  profit. 

The  numerous  accepted  forms  of  electric 
rates  may  be  divided  into  two  main 
classes,  meter  rates  and  demand  rates.! 
Each  of  these  classes  are  subdivided  intd 
several  different  types  of  rates,  as  follows: 

Meter  Rates.  • The  term  “meter  rate”  is 
applicable  to  any  method  of  charge  for 
electric  service  based  solely  upon  quantity 
of  electricity  used.  The  quantity  is  usual- 
ly expressed  in  kilowatt-hours  and  ip 
measured  by  an  Integrating  watt-hour 
meter. 

Straight  Line  Meter  Rates.  The  term 
“straight  • line”  (or  merely  straight)  indi- 
cates that  the  price  charged  per  unit  is 
constant  regardless  of  the  number  of  units 
(kilowatt-hours)  used.  The  straight  linei 
meter  rate  is  the  simplest  of  all  meter 
rates. 

Step  Meter  Rate.  The  term  “step”  indi- 
cates that  a certain  specified  price  per 
unit  is  charged  for  the  entire  consump- 
tion per  month  or  other  customary  period, 
the  rate  depending  on  the  particular  step 
within  which  the  total  consumption  falls. 
The  step  meter  rate  has,  in  the  past,  beeri 
popular  owing  to  the  fact  that  each  bill 
is  calculated  at  a single  rate,  and  It  has 
therefore  simplified  matters  for  both  the 
sales  and  billing  departments. 

Block  Meter  Rate.  The  term  “block”  in- 
dicates that  a certain  specified  price  perl 
unit  is  charged  for  all  or  any  part  or  aj 
block  of  such  units,  and  reduced  prices 
per  unit  are  charged  for  all  or  any  part 
of  succeeding  blocks  of  such  units,  each 
such  reduced  price  per  unit  applying  only 
to  a particular  block  or  portion  thereof. 
The  block  meter  rate  provides  certain 
blocks  which  correspond  in  general  aver^ 
ages  to  rates  of  the  demand  type.  The 
general  simplicity  of  the  rate  and  the  ease 
with  which  it  is  understood  by  cus- 
tomers are  the  reasons  for  its  adoption 
by  many  companies,  especially  for  retail 
lighting. 

Demand  Rates.  The  term  “demand  rate” 
applies  to  any  method  of  charge  for  elec- 
tric service  which  is  based  upon,  or  Is  a 
function  of  the  use,  or  size,  of  the  cus- 
tomer’s installation  or  maximum  demand 
during  a given  period  of  time.  The  de- 
mand is  preferably  expressed  in  kilowatts 
or  horsepower. 

Flat  Demand  Rate.  The  term  “flat  de- 
mand rate”  applies  to  a charge  for  elec-f 
trie  service  based  upon  the  customer’s 
installation  of  energy-consuming  devices.. 
This  is  usually  so  much  per  watt  or  kilo-( 
watt,  p£r  month  or  per  year.  Sometimes 
this  type  of  rate  is  nominally  so  much 
per  customer  per  year,  or  per  month,  for* 
each  of  the  various  classes  of  customers, 
but  estimated  demand  and  quantity  of 
energy  likely  to  be  used,  play  an  Im- 
portant part  in  the  determination  of  the 
class.  Such  a rate  may  be  modified  by 
the  “block”  or  “step”  method.  Several 
years  ago  it  was  believed  that  the  flat  de-l 
mand  rate  should  not  be  used,  but  re- 
cently this  type  of  rate  has  again  come 
into  use  for  small  residence  customers. 
Where  used  it  is  customary  to  employ 
some  current-limiting  device  to  prevent 
exceeding  the  estimated  or  contracted  for 
demand. 

Wright  Demand  Rate.  The  term  “Wright 
demand  rate”  applies  to  that  method  of 


charge  in  which  a maximum  price  per 
unit  is  charged  for  a certain  amount  of 
energy,  and  one  or  more  reduced  prices 
per  unit  are.  charged  for  the  balance,  on 
the  block  principle,  in  accordance  with  a 
schedule  based  upon  the  use  of  the  maxi- 
mum demand.  This  method  of  charge  was 
first  proposed  by  Arthur  Wright  in  1896. 

Hopkinson  Demand  Rate.  The  term 
“Hopkinson  demand  rate”  applies  to  that 
method  of  charge  which  consists  of  a de- 
mand charge,  a sum  based  upon  the  de- 
mand, either  estimated  or  measured,  or 
the  connected  load,  plus  an  energy  charge, 
a sum  based  upon  the  quantity  of  energy 
used.  This  method  of  charge  was  pro- 
posed by  Dr.  John  Hopkinson  in  1892.  It 
is  also  known  as  the  “two-charge”  rate. 

Block  Hopkinson  Demand  Rate.  Either 
the  demand  charge  or  the  energy  charge, 
or  both,  in  a Hopkinson  demand  rate,  may 
be  of  the  block  form. 

Doherty  or  Three-Charge  Rate.  The 
term  “Doherty  rate”  or  “three-charge 
rate”  is  explicable  to  that  method  of  charg- 
ing which  consists  of  a customer  charge, 
a charge  per  customer  or  per  meter;  piud 
a demand  charge,  a sum  based  upon  the 
demand,  either  estimated  or  measured,  or 
the  connected  load,  plus  an  energy  charge, 
a sum  based  upon  the  quantity  of  energy 
used.  This  rate  may  be  expressed  in 
either  the  block  or  the  step  form.  This 
method  of  charge  was  proposed  by  Henry* 
L.  Doherty  in  1900. 

RATHBONE  SARD  ELECTRIC  CO., 
INC. — Albany,  N.  Y.  Manufacturer  of 
electric  ranges.  President,  R.  E.  Sard; 
vice-president  and  secretary,  A.  M. 
Blanchard;  treasurer.  E.  H.  Vaughn.  Main 
office,  Albany,  N.  Y.  Factories.  Albany, 
N.  Y.,  and  Aurora.  111.  Branch  offices, 
1325  S.  Michigan  Ave.,  Chicago,  111.;  Phila- 
delphia. Pa.;  Detroit,  Mich.;  Los  Angeles, 
Cal.;  San  Francisco,  Cal.,  and  Seattle, 
Wash. 

RATHENAU  FURNACE. — An  electric 
furnace  for  the  production  of  ferro-aroys. 
in  which  one  electrode  is  in  the  hearth  of 
the  furnace. 

RATING  OF  ELECTRICAL  MACHINES. 

— The  output  which  Is  marked  on  the  name 
plate  of  the  machine  and  which  is  based 
on  the  load  that  the  machine  can  carry* 
continuously,  or  for  a stated  period,  with- 
out exceeding  a temperature  rise  which, 
added  to  a standard  ambient  temperature, 
will  not  exceed  a safe  temperature  for  the 
insulation.  The  standard  ambient  tempera- 
ture is  40°  C.  for  air  and  25°  C.  for  water. 

Rating  is  usually  expressed  in  kilowatts 
at  the  terminals  for  d-c.  generators,  kilo- 
volt-amperes at  the  terminals  for  a-c.  gen- 
erators and  transformers,  and  horsepower 
at  the  shaft  for  motors. 

Ratings  are  classified  as  (1)  continuous 
ratings,  the  outputs  which  a machine  can 
give  continuously;  (2)  short-time  ratings, 
the  outputs  which  they  can  give  for  alter-* 
nate  short-time  periods  of  work  and  rest; 
and  (3)  nominal  ratings,  the  outputs 
which  they  can  give  under  certain  specified! 
conditions  which  do  not  represent  prac- 
tical working  conditions  but  are  specified 
for  the  purpose  of  establishing  a rating. 

RATIO  ARMS. — The  proportionate  arms 
of  a Wheatstone  bridge  whose  ratios  are 
known.  These  are  also  referred  to  as  the 
bridge  arms. 

RATIO  MARGIN. — In  a nonpolar  tele- 
graph system,  the  ratio  of  the  current! 
flowing  through  a receiving  instrument 
when  operated  to  that  flowing  when  not 
operated. 

RATIO  OF  TRANSFORMATION.— This 
is  the  ratio  of  primary  to  secondary  turns 
In  a transformer.  It  is  thus  the  ratio  of 
primary  to  secondary  no-load  voltages  and 
approximately  the  ratio  of  full-load  volt- 
ages and  also  the  ratio  of  secondary  to 
primary  currents.  Sometimes  this  ratio, 
as  given,  is  compensated  for  losses  and 
thus  is  the  ratio  of  full-load  voltages  or 
the  inverse  ratio  of  full-load  currents. 

RATTAN  MFG.  CO.,  TH E.— 652  State  St., 
New  Haven,  Conn.  Manufacturer  of  port- 
able lamps,  conduit  and  fixture  fittings. 
Business  established  1863.  President  and 
treasurer,  George  E.  Dann;  vice-president 
and  secretary,  Paul  N.  Dann.  Sales  rep- 
resentative, Hatheway  & Knott..  Inc..  117 
West  St.,  New  York,  N.  Y. 

RAUCH  & LANG,  INC. — Chicopee  Falls. 
Mass.  Manufacturer  of  electric  pleasure 
vehicles.  Business  established  1905.  Fac- 
tories, Chicopee  Falls.  Willimansett,  Mass. 
President,  P.  A.  Frank;  vice-president  nnd 
sales  manager,  H.  H.  Doering;  vice-presi- 
dent, Nathaniel  Platt;  secretary  and  treas- 


?•  fathers;  general  manager,  R. 
willlnmnsett.  ChlC°P°e  Fa,to- 

RAVEN.— Trade  name  for  insulated  wire 
manufactured  by  the  New  York  Insulated 
Wire  Co.,  114  Liberty  St..  New  York,  N.  Y. 

RAWHIDE  GEARS  AND  PINIONS.— See 
Lears  and  pinions,  leather  and  rawhide. 

i R^AWh!,DE  . MALLETS. — S e e Mallets, 
lead  and  rawhide,  electricians*. 

RAWHIDE  PULLEYS.— See  Pulleys, 
leather  or  rawhide. 

RAWSON  A EVANS  CO.— 710-712  Wash- 
ington  Blvd.,  Chicago,  111.  Manufacturer 
of  electric  signs. 

RAWSON  ELECTRICAL  INSTRUMENT 

CO.— 4 Norfolk  St..  Cambridge.  Mass. 
Manufacturer  of  ammeters,  voltmeters, 
wattmeters  and  other  electrical  Instru-* 
tnents.  President,  H.  E.  Rawson;  vice- 
president.  Arthur  P.  Teele;  secretary. 
Ralph  C.  Watrous:  treasurer  and  general 
manager,  Arthur  J.  Lush. 

RAY* — One  of  the  lines  of  light  which 
appear  to  radiate  from  a luminous  body 
or  bright  object.  It  Is  one  of  the  threads 
or  smallest  separable  portions  of  a b~am 
or  pencil  of  light  or.  in  general,  of  any 
other  form  of  radiant  energy. 

RAY.— Trade  name  for  adjustable  light 
and  d0sk  lamP  manufactured  by 
the  Cleveland  Phon-Arm  Co..  1265  W.  2nd 
St..  Cleveland.  Ohio. 

_RAY  ®AJTERY  CO.— Huron  St..  North. 
ipsjlantL  Mich.  Manufacturer  of  storage 
?£>a  ^ batteries.  Business  established 
Z0’ es  den*  and  £enei*al  manager,  Roy 
K.  Fisher:  vice-president.  Thomas  H. 
Lavier;  secretary.  Max  H.  Finkelston; 
treasurer,  Herman  Fisher:  sales  manager, 
D.  B.  Jacobs. 

..RAY‘9”£^Y — Trade  name  for  seml-in- 
alrect  lighting  fixtures  manufactured  by 
Egan  & Egan,  21  E.  40th  St..  New  York, 

i1o5f‘.Y'°->,IET:.Trade  name  for  flash- 

lights  and  flashlight  batteries  manufac- 
tured by  the  French  Battery  & Carbon  Co.. 
Madison,  Wis. 

RAY-O- SPARK.— Trade  name  for  dry 
batteries  manufactured  by  the  French  Bat- 
tery & Carbon  Co.,  Madison,  Wis. 

rayDEX  MFG  CO. — Brackenridge.  Pa. 
Manufacturer  of  automobile  spotlights. 
r*Te«denL  ®*  Sheldon;  vice-president, 
W.  F.  Detwiler;  secretary.  James  O.  Carr; 
treasure!*,  R.  D.  Campbell. 

Ri^YLAXT"Trade  narne  for  aluminum 
melting  and  soldering  flux  manufactured 
b,y,  ‘he  Mlrete  Metal  Co.  of  Mass..  Inc., 
225  Main  St.,  Springfield.  Mass. 

RAYMO.-Trade  name  for  commercial 
lighting  units  manufactured  bv  the  Moran 
& Hastings  Mfg.  Co..  16-18  W.  Washing- 
ton St..  Chicago.  111.  “ 

bros*  impact  PULVER. 
IZER  CO. — 1319  N.  Branch  St..  Chicago. 
111.  Manufacturer  of  pulverized  coal 
equipment.  President.  L.  E.  Raymond; 
vice-president  and  general  manager,  C.  M. 
Lauritzen;  secretary,  F.  C.  Spring. 

RAYMOND  CO.,  THE. — Saugatuck. 
Conn.  Manufacturer  of  electric  laundrv 
machinery.  Business  established  1908. 
Main  office  and  factory,  Saugatuck.  Conn. 
Branch  office,  228  Bank  of  Italy  Bldg..  San 
Jose.  Cal. 

RayO. — Trade  name  for  resistance  wire 
and  ribbon  manufactured  by  the  Electrical 
Alloy  Co.,  Morristown,  N.  J. 

RAYYAC.  — Trade  name  for  electric 
vacuum  cleaner*  manufactured  by  the 
Ramey  Mfg.  Co.,  Columbus,  Ohio. 

R-C-O-C. — Trade  name  for  remote  con- 
trol oil  switches  manufactured  by  the 
South  Bend  Current  Control  Co.,  South 
Bend,  Ind. 


REACTANCE.  ARMATURE  LEAKAGE. 

— The  inductive  reactance  due  to  magnetic 
lines  of  force  set  up  by  the  current  in  the 
armature  conductors  of  synchronous  gen- 
erators and  motors.  These  lines  of  force 
produce,  as  the  armature  current  alter- 
nates. an  e.  m.  f.  of  self-induction  which 
combines  with  the  e.  m.  J.  generated  by 
rotation  to  give  a resultant  e.  m.  f.  that 
is  less  than  that  generated  by  rotation 
when  the  current  lags  behind  this  e.  m.  f. 
and  greater  when  it  leads.  The  armature 
leakage  reactance  is  thus  an  important 
factor  In  the  voltage  regulation  of  syn- 
chronous generators,  and  it  is  also  the: 
principal  factor  in  limiting  the  initial  rush 
of  current  upon  the  short-circuiting  of 
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such  machines.  For  good  voltage  regula- 
tion, low  reactance  is  desired;  but  for  safe 
short-circuit  currents  a higher  value  may 
be  wanted.  In  high-speed  alternators  of 
large  capacity  the  leakage  reactance  is 
frequently  so  small  that  additional  react- 
ance is  placed  in  the  circuit  external  to 
the  machines  in  order  to  limit  the  short- 
circuit  current  to  a safe  value. 

Inductive  reactance,  such  as  the  arma- 
ture leakage  reactance,  is  a necessary  fac- 
tor in  the  stable  operation  of  a-c.  gen- 
erators in  parallel  and  of  synchronous 
motors. 


REACTANCE  COILS.— See  Colls,  react- 
ance; also  Reactors. 


REACTANCE  SOCKETS.— See  Sockets, 
series  street  lighting. 

REACTANCE,  SYNCHRONOUS:— T h e 
combiried  effect,  expressed  in  ohms,  of  the 
armature  reaction  and  the  armature  leak- 
age reactance  of  synchronous  machines. 
Since  the  effect  of  both  of  these  factors 
varies  in  approximately  the  same  way 
with  the  magnitude  and  phase  of  the 
armature  current,  and  since  they  are  more 
easily  measured  through  their  combined 
effect  than  separately.  It  is  frequently  con- 
venient to  treat  them  as  one  factor.  For 
example,  the  voltage  generated  in  an  alter- 
nator may  be  assumed  to  be  the  vector 
sunf  of  (1)  the  terminal  voltage,  (2)  the 
voltage  required  to  force  the  current 
through  the  armature  resistance,  and  (3) 
the  voltage  to  overcome  the  synchronous 
reactance.  The  second  is  taken  in  phase 
with  the  current  and  third,  90°  ahead  of 
the  current.  Thus  the  effect  of  the  syn- 
chronous reactance  is  that  of  the  armature 
leakage  reactance  and  the  armature  reac- 
tion added  In  phase. 

The  voltage  regulation  of  a-c.  generators 
is  largely  dependent  on  the  magnitude  of 
the  synchronous  reactance,  as  the  arma- 
ture resistance  has  a relatively  small  ef- 
fect. Also  the  final  steady  value  of  cur- 
rent produced  in  a short-circuit  of  an  al- 
ternator depends  mainly  on  the  relative1 
value  of  the  synchronous  reactance. 


REACTION,  HEATS  OF.— A summation 
of  the  heat  absorbed  and  evolved  In  a 
chemical  reaction.  For  any  given  chemical 
reaction  it  is  the  sum  of  the  heats  of 
formation  of  the  products,  diminished  by 
the  sum  of  the  heats  of  formation  of  the 
reacting  bodies.  The  first  sum  is  the  heat 
evolved  if  the  products  were  formed  from 
their  elements,  the  second  sum  is  the  heat 
necessarv  to  resolve  the  reacting  bodies 
into  their  elements:  the  difference  is  the 
net  heat  evolved  or  absorbed  in  the  re- 
action and  may  be  either  positive  or  neg- 
ative. Example : H*04-C=:C0-!-H*?  the 
heat  of  formation  of  CO  being  29.160,  and 
of  H-O  (as  steam)  58.060.  the  difference  is 
28.900  calories,  which  is  the  heat  absorbed 
when  18  grams  of  TLO  as  steam,  is  de- 
composed by  12  grams  of  solid  C.  forming 
28  grams  of  CO  and  2 grams  of  hydrogen 


gases. 


REACTION  TURBINE.— A type  of  steam 
turbine  In  which  most  of  the  work  done 
bv  the  steam  is  by  reaction.  See  Tur- 
bines, steam. 


REACTION  WATER  WHEEL.— A type 
of  water  wheel,  or  more  correctly  hvdrau- 
lic  turbine,  in  which  meat  of  the  work  is 
done  bv  reaction.  See  Turbines,  water  or 
hydraulic. 

REACTIVE-FACTOR.— The  ratio  of  the 
reactive  component  of  the  current  or  volt- 
age of  a circuit  to  the  total  current  or 
volte c-e  is  celled  the  reactive-factor.  It  is 
the  sine  of  the  angular  phase  difference  or 
angle  of  lead  or  lag  between  current  and 
e.  m.  f. 


REACTIVE  OR  QUADRATURE  COM- 
PONENT.— The  reactive  component  of  an 
alternating  current  Is  that  component 
which  is  one-quarter  of  a period  out  of 
phase  with  the  e.  m.  f.  producing  it;  it 
is  often  said  to  be  In  quadrature  with 
the  e.  m.  f..  hence  this  is  also  called  the 
quadrature  component.  In  angular  meas- 
ure. the  phase  difference  is  90  degrees. 
Similarly  the  reactive  component  of  the  e. 
m.  f.  across  a circuit  is  that  component 
which  is  in  quadrature  with  the  current. 
Reactive  components  were  often  formerly 
but  erroneously  called  “wattless**  compon- 
ents. 


REACTIVE  VOLT-AMPERES.— The 

product  of  the  reactive  component  of  the 
voltage  and  total  current,  or  the  product 
of  the  total  voltage  and  reactive  compon- 
•at  of  the  current  is  called  the  reactive 
volt -amperes  of  the  circuit;  it  equals  El 


I sin  0,  where  0 is  the  phase  difference 
or  angle  of  lead  or  lag. 

REACTO.-y-Trade  name  for  electric  fac- 
tory horns  manufactured  by  the  Holtzer- 
Cabot  Electric  Co.,  125  Amory  St.,  Boston, 
Mass. 

REACTOR. — A coil,  winding  or  conduc- 
tor, heretofore  commonly  knoifrn  as  a re- 
actance coil  or  choke  coil,  possessing  in- 
ductance, the  reactance  of  which  is  used 
for  the  operation,  protection  or  control  of 
a circuit  or  circuits. 

REACTORS,  POWER-LIMITING.  — In 
systems  having  a generating  station  capa- 
city of  60,000  kv-a.  and  upward,  the  amount 
of  power  available  in  case  of  a short-cir- 
cuit on  a line  in  or  near  the  station  is 
so  great  that  it  is  found  desirable  to  pro- 
vide reactors  to  limit  the  flow  of  power. 
These  consist  of  long  windings  of  heavy 
copper  cable  in  the  form  of  layers.  They 
are  wound  on  open  frames  to  provide  cool- 
ing and  have  no  iron  In  the  magnetic  cir- 
cuit. The  successive  layers  are*  Insulated 
from  each  other  by  wooden,  porcelain,  or 
molded  compound  cleats.  Because  of  the 
severe  mechanical  stresses  between  turns 
that  are  present  under  trouble  conditions, 
they  are  very  ruggedly  constructed  and 
braced,  and  in  some  cases  they  arel 
mounted  In  a concrete  framework. 

A 6%  reactor  limits  the  short-circuit 
current  to  20  times  full-load  current, 
whereas  at  ordinary  transmission  voltages 
it  may  reach  100  times  full  load  or  more 
if  not  limited  by  a reactor.  Reactors  are 
preferably  placed  in  outgoing  lines,  since 
most  troubles  originate  outside  the  station 
and  the  flow  of  power  Is  much  less  than 
if  the  reactor  were  placed  in  the  generator 
circuit. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cleveland  Armature  Works.  Inc..  4732- 
36  St.  Clair  Ave.,  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Application  of  reactors 
should  be  made  only  after  thorough 
study  of  entire  system  in  question. 
The  use  of  series  reactance  in  a cir- 
cuit provides  reflecting  points  for  high- 
voltage  disturbances,  and  in  addition 
the  reactances  themselves  may  give 
rise  to  9erious  resonant  conditions  de- 
pending upon  the  constants  of  the  cir- 
cuit. This  Company  has  developed  a 
resistor-reactor  which  is  designed  to 
eliminate  these  dangerous  conditions 
and  act  as  protection,  not  to  the  re- 
actor itself,  but  to  the  other  apparatus 
in  the  circuit.  It  can  be  applied  to  all 
classes  of  service  where  it  Is  desired 
to  control  short  circuits  or  limit  the 
current,  as  in  generator-leads,  busbars, 
tie  and  feeder  circuits,  etc.  Con- 
structed of  bare  copne-  cable  in  con- 
crete supports  specially  cured  and  the 
ingredients  of  whieh  are  carefully  se- 
lected f Bulletin  45300.)  See  adv.  pages 
1203-1223  — Ad  v. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.** 

WESTTNGHOTTSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

R FACTORS.  RADIO. — Radio  reactors,  as 
their  name  implies,  are  used  to  provide  re- 
actance to  insert  in  a radio  nscillntlne  cir- 
cuit . Thev  consist  of  specially  wound  and 
insulated  inductance  coils,  usually  in  large 
sizes.  They  are  usually  wound  in  spiral 
form  on  an  open  framework  or  nonmag- 
netic core.  The  resistance  is  kept  quite 
small. 

Manufacturer: 

Simon.  Emil  J..  217  Broadway,  New 
York.  N.  Y. 

READE  MFG.  CO.— 135  Hoboken  St., 
.Tersev  City.  N.  J.  Manufacturer  of  solder- 
ing fluid,  salts  and  paste. 

READEANA. — Trade  name  for  soldering 
paste  manufactured  by  the  Reade  Mfg. 
Co.,  135  Hoboken  St.,  Jersey  City.  N.  J. 

REA  DIN  A. — Trade  name  for  soldering 
solution  manufactured  bv  the  Reade  Mfg. 
Co.,  135  Hoboken  St.,  Jersey  City,  N.  J. 

READING. — Trade  name  for  electric 
cranes  and  hoists  manufactured  by  the 
Reading  Chain  & Block  Corp.,  2140  Adams 
St.,  Rending,  Pa. 

READING  BRASS  WORKS.  INC.— 104 
Court  St..  Reading.  Pa.  * Manufacturer  of 
fixture  fittings  and  parts,  brass  castings, 
etc.  President,  E.  R.  Wicklein;  vice-pres- 
ident, George  S.  K.  Morris;  secretary  and 


treasurer,  A.  R.  Wicklein.  Branch  office, 
601  3rd  Ave.,  New  York,  N.  Y. 

READING  CHAIN  & BLOCK  CORP.— 

Reading,  Pa.  Manufacturer  of  electric 
cranes  and  hoists.  Business  established 
1904.  President,  Frank  H.  Howard;  secre- 
tary, Ira  J.  J.  Reber;  treasurer  and  gen- 
eral manager.  Fred  A.  Howard.  Main  office, 
2140  Adams  St.,  Reading.  Pa.  Branch  of- 
fice, 93  Grand  St.,  New  York,  N.  Y. 

READING  CHANDELIER  WORKS, 
THE. — 503  Penn  St.,  Reading,  Pa.  Manu- 
facturers of  lighting  fixtures.  Business  es- 
tablished 1905.  John  J.  Witman,  sole 
owner. 

READING  IRON  CO.— Reading,  Pa.  Man- 
ufacturer of  high-pressure  pipes,  boiler 
tubes,  etc.  President,  L.  E.  Thomas:  vice- 
presidents,  J.  M.  Callen.  W.  W.  Williams; 
secretary,  George  W.  Delany;  treasurer. 
H.  N.  Yost;  sales  manager,  E.  J.  Mishler. 
Main  office  and  factory,  Reading,  Pa.; 
Branch  offices.  New  Y'ork,  N.  Y.;  Philadel- 
phia, Pa.;  Boston.  Mass.;  Chicago,  111.; 
Pittsburgh,  Pa.;  Houston,  Tex.;  Los  An- 
geles, Cal. 

READ  RITE. — Trade  name  tor  battery 
ammeters,  voltmeters,  voltammeters  and 
testers  manufactured  by  the  Readrite 
Meter  Works,  Bluffton,  Ohio. 

READRITE  METER  WORKS.— 139  N. 

Main  St.,  Bluffton,  Ohio.  Manufacturers  of 
battery  ammeters,  voltmeters,  voltam- 
meters and  testers.  Business  established 
1904.  President,  W.  E.  Siller;  vice-pres- 
ident, H.  O.  Frederick:  secretary  and  sales 
manager,  R.  L.  Triplett. 

READY-TO-SH  IP.— Trade  name  for 
panelboards  manufactured  by  the  Benjamin 
Electric  Mfg.  Co..  806  W.  Washington 
Blvd.,  Chicago,  HI. 

READYTOUSE. — Trade  name  for  sheet 
steel  cabinets  manufactured  by  James  F. 
Burns,  713-715  Cherry  St.,  Philadelphia, 
Pa. 


READY -2-INSTALL. — Trade  name  for 
lighting  fixtures  manufactured  by  the  Re- 
flector & Illuminating  Co.,  565  W.  Wash- 
ington St.,  Chicago,  111. 

REAL. — Trade  name  for  heating  device 
plug  manufactured  by  T.  C.  Smith  & Co., 
1531  Cherry  St.,  Philadelphia,  Pa. 

REALFLEX. — Trade  name  for  armored 
cord  and  cable  manufactured  by  the 
Youngstown  Sheet  & Tube  Co.,  Stambaugh 
Bldg.,  Youngstown,  Ohio. 

RE  ALIVE. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Cole  Storage 
Battery  Co.,  2437  Indiana  Ave.,  Chicago, 
111. 

REAMERS,  ARMORED  CONDUIT. — 

Compact  machines  for  facing  the  ends  of 
the  armor  of  flexible  steel  conduit  prior 
to  assembling  with  terminal  fittings,  such 
as  couplings,  clamps,  etc. 

Manufacturers: 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass. 

REAMERS,  ELECTRICIANS*  HAND 
POWER. — Hand-operated  tools  used  by* 
electricians  in  reaming  the  ends  of  rigid 
conduit.  This  is  necessary  to  remove  the 
burr  or  sharp  inner  edge  of  the  conduit. 
The  reamer  is  usually  a tapered  cutter 
for  use  in  a hand  brace. 

Manufacturers: 

American  Tap  & Die  Co.,  Greenfield, 
Mass. 

Austin  Co.,  The  M.  B..  108-16  S.  Des- 
plaines  St.,  Chicago.  111. 

Butterfield  & Co.  Division,  Union  Twist 
Drill  Co.,  Derby  Line.  Vt. 

Card  Mfg.  Co.,  S.  W.,  Mansfield,  Mass. 

Carpenter  Tap  & Die  Co..  The  J.  M.. 
Pawtucket,  R.  I. 

Cleveland  Twist  Drill  Co.,  E.  49th  St. 
& Lakeside  Ave.,  Cleveland?*  Ohio. 
“Paradox,**  “Peerless.** 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane.  Ltd.,  1280  St.  Patrick  St..  Mon- 
treal, Que..  Can. 

Detroit  Twist  Drill  Co.,  Fort  St.,  West, 
at  14th  St.,  Detroit,  Mich. 

Deuse.  J.  S.  Chester.  Conn. 

Fastfeed  Drill  & Tool  Corp.,  Toledo, 
Ohio.  “Fastfeed.** 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass. 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way, New  York,  N.  Y.  “Mayhew.** 

Morse  Twist  Drill  & Machine  Co.,  New 
Bedford.  Mass. 

Mueller  Mfg.  Co.,  H.,  Decatia*,  111. 
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Mueller  Mfg.  Co.,  Ltd.,  W.  H.’,  Sarnia, 
Ont.,  Can. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Pratt  & Whitney  Co.,  Ill  Broadway. 
New  York,  N.  Y. 

Saunders  Sons,  D.,  Yonkers,  N.  Y. 

Scott-Spcncer  Automatic  Tool  Co.,  Inc., 
2683-2689  Madison  Rd.,  Cincinnati, 
Ohio. 

Union  Twist  Drill  Co..  Athol,  Mass. 

Walworth  Mfg.  Co.,  Boston,  Mass. 

Whitman  & Barnes  Mfg.  Co.,  Akron, 
Ohio.  “W  & B.” 

Winter  Bros.  Co.,  Wrentham,  Mass. 

REAMERS,  MOTOR-DRIVEN.— Pipe  and 
conduit  reaming  tools,  driven  by  electric 
power.  They  may  be  used  in  the  contrac- 
tor’s shop,  or  even  on  the  job  with  portable 
electric  motors,  where  large  conduits,  or 
considerable  quantities  of  smaller  sizes  re- 
quire reaming.  Motor-driven  reamers,  of 
proper  style,  are  also  extensively  used  In 
steel  structural  work  to  line  up  irregular 
holes  for  bolts  or  rivets. 

Manufacturers: 

Butterfield  & Co.  Division,  Union  Twist 
Drill  Co.,  Derby  Line.  Vt. 

Chicago  Pneumatic  Tool  Co.  6 E.  44th 
St.,  New  York,  N.  Y. 

Electro-Magnetic  Tool  Co..  2902  Carroll 
Ave.,  Chicago,  III.  “Electro.” 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield.  Mass.’ 

Standard  Electric  Tool  Co.,  Cincinnati, 
Ohio. 

U.  S.  Electrical  Tool  Co.,  Cincinnati, 
Ohio. 

Van  Dorn  Electric  Tool  Co.,  2978  Wood- 
hill  Rd.,  Cleveland,  Ohio. 

Wodack  Electric  Tool  Co.,  *23-27  S.  Jef- 
ferson St.,  Chicago,  111.  “Wodack.” 

REBSAMEN  & ALMEROTH — 2324  Els- 
ton Ave.,  Chicago,  111.  Manufacturers  of 
motor-driven  refrigerating  and  ice  making 
machinery.  Partnership,  J.  Rebsamen  and 
G.  Almeroth. 

R.  E.  C. — Trade  name  for  electric  cups 
manufactured  by  the  Rohne  Electric  Co.. 
Inc.,  2434  25th  Ave.,  S.,  Minneapolis,  Minn. 

RECALL. — The  act  or  process  of  calling 
the  telephone  operator  in  on  a connection 
after  it  has  been  established  and  the  sub- 
scribers have  been  talking.  It  is  done  by 
moving  the  hook  slowly  down  and  up.  If 
the  circuits  are  arranged  so  that  moving 
the  hook  down  once  and  up  again  causes 
the  answering  lamp  on  the  cord  to  flash 
periodically,  it  is  called  “automatic  recall.” 

RECEIVER  EAR  CUSHION,  TELE- 
PHONE.— A soft  device,  usually  of  spongy 
rubber,  made  to  fit  over  the  ear  cap  of 
a receiver  to  prevent  fatigue  and  to  aid 
in  shutting  out  room  noises.  For  other  de- 
tails and  manufacturers,  see  Cushions, 
ear,  telephone  receiver. 

RECEIVERS,  RADIO.— Telephone  re- 
ceivers used  in  radio  receiving  equipment. 
Two  small  receivers  mounted  on  a head 
band  are  generally  used  for  this  purpose. 
Their  construction  is  Identical  with  other 
head  type  telephone  receivers,  except  that 
they  are  usually  wound  to  a resistance  of 
from  1000  to  6000  ohms. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y.  “Amrad.” 

American  Thermophone  Co.,  114-116  Bed- 
ford St.,  Boston,  Mass.  “Thermo- 
phone.” 

Baldwin,  Nathaniel,  3474  S.  23rd  St., 
East.  Salt  Lake  City,  Utah 

Brandes,  Inc.,  C.,  32  Union  Sq.,  New 
York,  N.  Y.  “Transatlantic,”  “Navy,” 
“Superior.” 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

Chicago  Radio  Laboratory,  Ravenswood 
& Schreiber  Aves.,  Chicago,  111.  "Para- 
gon.” 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

DeForest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco.  Cal. 

De  Forest  Radio  Telephone  & Telegraph 
Co..  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Doolittle  Co.,  F.  M.,  817  Chapel  St.,  New 
Haven,  Conn.  “Amplifone.” 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville 
Centre,  N.  Y. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo. N.  Y.  “Federal.” 

GREBE  6 CO.,  INC.,  A.  H.,  70  Van 


Wyck  Blvd.,  Richmond  Hill.  N.  Y. 
“Grebe  Radio.” 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE,  125  Armory  St.,  Boston,  Mass. 
“Universal,”  “Natidnal.” 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clarke  Mfg.  Co.,  3451  .E. 
Marginal  Way,  Seattle,  Wash.  “K  & 


C.” 


Liberty  Electric  Corp.,  Port  Chester,  N. 


Y. 


Liddell  Electric  Mfg.  Co..  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.” 


Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York.  N.  Y. 

Murdock  Co.,  William  J.,  Everett  Ave.  & 
Carter  St.,  Chelsea,  Mass.  "Murdock.” 
New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 


Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 


SIGNAL  ELECTRIC  MF Q.  CO.,  Menom- 
inee, Mich.  “Signal.” 

Stromberg- Carlson  Telephone  Mfg.  Co.. 

1050  University  Ave.,  Rochester,  N.  Y. 
Wireless  Speciaty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston,  Mass. 


RECEIVERS,  TELEPHONE  COM- 
BINED TRANSMITTERS  AND.— Combined 
transmitters  and  receivers  are  used  for 
some  classes  of  portable  telephones  and 
also  for  desk  and  wall  telephones,  especial- 
ly for  interior  and  intercommunicating 
systems.  They  consist  of  a short  handle, 
usually  of  rectangular  or  oval  shaped  brass 
tubing,  with  a watchcase  type  receiver 
mounted  at  one  end  and  a transmitter  at 
the  other  end. 

Manufacturers: 


American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111. 

American  Thermophone  Co..  114-116 
Bedford  St.,  Boston,  Mass.  “Thermo- 
phone.” 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago.  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart.  Ind. 

Couch  Co.,  Inc.,  S.  H.  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

HOLTZER-CABOT  ELECTRIC  CO.,  The, 
125  Armory  St..  Boston.  Mass. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 
KLAXON  CO..  Newark.  N.  J. 

Liddell  Electric  Mfg.  Co..  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N. 
Y. 

Western  Electric  Co.,  Tnc.,  195  Broad- 
way, New  York,  N.  Y. 

RECEIVERS.  TELEPHONE,  HEAD 
TYPE. — The  head  type  receiver  is  some- 
times spoken  of  as  a watchcase  receiver 
or  operator’s  receiver,  as  it  Is  mostly  used 
by  operators.  It  is  in  the  form  of  a short 
cylinder  with  two  small  coils  inside.  The 
outer  cylinder  is  generally  fastened  to  a 
spring  steel  headband  which  passes  over 
the  head  and  holds  the  receiver  to  the 


ear. 


Manufacturers: 

Adams  Morgan  Co..  Alvin  Place,  Upper 
Montclair.  N.  J.  “Amco.” 

American  Electric  Co.,  6403  S.  Sthte  St., 
Chicago,  III. 

American  Thermophone  Co.,  114-116  Bed- 
ford St.,  Boston,  Mass.  “Thermo- 
phone.” 

Auth  Electrical  Specialty  Cp.,  422  E.  53rd 
St..  New  York.  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Chicago  Telephone  Supply  Co..  1142»-1228 
W.  Beardsley  Ave..  Elkhart,  Ind. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Erlichman.  Inc.,  Robert  I..  Widener 
Bldg.,  Philadelphia,  Pa.  (“Hear-Clear” 
adapter  for  standard  receiver). 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo. N.  Y.  “Federal.” 

HOLTZER-CABOT  ELECTRIC  CO..  The, 
125  Amory  St..  Boston.  Mass. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co..  Genoa,  111. 

Liddell  Electric  Mfg.  Co..  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.” 
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Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Murdock  Co.,  William  J.,  Everett-  Ave. 
& Carter  St.,  Chelsea,  Mass. 

Stanley  & Patterson,  34  Huber  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stoddard  Telephone  Construction  Co., 
The,  Monroe,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

RECEIVERS,  TELEPHONE,  LOUD 
SPEAKING. — A telephone  receiver  fitted 
with  a horn  and  capable  of  being  heard 
at  a considerable  distance.  It  is  often 
called  a reproducer.  The  receiver  general- 
ly has  a lower  resistance  and  requires  a 
larger  current  to  operate  it  than  an  ordi- 
nary receiver.  Also  see  Announcers,  tele- 
phonic. 

Manufacturers: 


Adams  Morgan  Co.,  Alvin  Piace,  Upper 
Montclair,  N.  J.  “Amco.” 
AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago.  111. 

Baldwin,  Nathaniel.  3474  S.  23rd  St.,  East 
Salt  Lake  City.  Utah. 

Chicago  Hand  Phone  Co.,  511  W.  Jack- 
son  Blvd.,  Chicago,  HI. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
KLAXON  CO.,  Newark,  N.  J. 

Magnavox  Co.,  The,  2701-2765  E.  14th 
. St.,  Oakland,  Cal. 

Modern  Radio  Equipment  Co..  27  S. 

Broad  St..  Elizabeth.  N.  J.  “Modern.” 
Stanley  & Patjterson,  34  Huber  St.,  New 
York,  N.  Y.  “DeVeau.” 

Telephone  Shop,  The,  506  S.  Canal  St.] 
Chicago,  111. 

Western  Electric  Co.,  Inc.,  195  Broadwav. 
New  York,  N.  Y. 


RECEIVERS,  TELEPHONE,  STAN- 
DARD.— This  is  the  part  of  a telephone 
set  which  changes  talking  current  into 
sound  waves.  Essentially  it  is  an  electro- 
magnet with  an  iron  diaphragm  whose 
center  is  near  the  poles  of  the  magnet. 
Alternating  current  flowing  through  the 
coil  sets  the  diaphragm  into  vibration.  A 
shell  protects  the  parts,  an  ear  cap  makes 
It  easy  to  fit  the  ear  and  to  keep  out 
noise.  The  standard  receiver  known  as  a 
hand  receiver  Is  tubular,  flared  out  at  the 
earcap  end.  The  resistance  is  from  50  to 
90  ohms.  There  are  two  types  of  receivers, 
polar  type  and  nonpolar.  The  polar  type  is 
a receiver  which  has  a permanent  steel 
magnet.  It  is  used  In  both  local  battery 
and  in  common-battery  systems.  It  is 
usually  bipolar,  with  two  soft  iron  pole 
pieces,  each  surrounded  by  a coil  of  in- 
sulated wire.  The  nonpolar  type  is  a tele- 
phone receiver  which  has  no  permanent 
steel  magnet.  The  direct  current  flowing 
in  the  line  gives  it  the  necessary  polariza- 
tion. It  is  used  only  in  common- battery 
systems.  It  is  also  called  direct-current 
receiver  and  series  receiver,  the  latter  be- 
cause it  is  used  directly  in  series  with  the 
transmitter. 


Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York,  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago.  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Couch  Co.,  Inc.,  S.  H..  Arlington  & 
Quantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

Evolution  Phone  Co.,  Inc.,  The,  48 
Greenwich  Ave.,  New  York,  N.  Y. 
“Theraphone.” 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co..  Genoa.  111. 

Manhattan  Electrical  Supplv  Co.,  Inc.,  17 
Park  PI..  New  York,  N.  Y. 

Murdock  Co..  William  J.,  Everett  Ave. 
& Carter  St.,  Chelsea,  Mass.  “Solid.” 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood Ave.,  Chicago,  111. 

Siemon  Hard  Rubber  Corp.,  The,  State 
St.,  Bridgeport.  Conn. 

Stoddard  Telephone  Construction  Co., 
The.  Monroe.  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 
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RECEIVING  SET,  RADIO.— See  Radio 
telegraph  and  telephone  receiving  appar- 
atus. 

RECEPTACLE. — A receptacle  is  a de- 
vice which  serves  to  receive  and  retain 
something  placed  therein.  In  electrical 
practice  a receptacle  is  a rigidly  mounted 
device  that  serves  to  receive  a connection 
for  and  to  complete  an  electrical  circuit. 
Receptacles  are  used  very  extensively  to 
receive  lamps,  and  attachment  or  connect- 
ing plugs  for  numerous  appliances  and 
Industrial  apparatus.  Sockets  may  be,  and 
often  are,  used  for  the  same  purjtose  and 
because  of  this  fact  and  the  similarity  of 
construction  of  sockets  and  receptacles, 
the  two  are  often  confused.  The  distinc- 
tion between  the  two  is  as  follows.  A re- 
ceptacle is  made  with  a base,  cap  or  body 
that  permits  it  to  be  mounted  securely  on 
a wall  or  other  flat  surface  or  in  a conduit 
or  outlet  box,  or  on  a switchboard  or  other 
permanent  and  rigid  object.  Sockets  are 
made  with  a cap*  having  a threaded  hole  by 
which  they  may  be  mounted  on  a fixture 
or.  if  the  hole  is  fitted  with  a bushing, 
may  be  suspended  from  a drop  cord  or 
connected  to  an  extension  cord. 

Receptacles  are  made  with  several  kinds 
of  bodies  and  bases,  to  adapt  them  to  the 
varied  services,  and  the  different  methods 
of  wiring.  They  are  made  in  forms  to 
readily  adapt  themselves  to  conduit,  race- 
way or  wooden  molding,  cleat  and  other 
open  wiring  systems.  They  are  also  made 
In  special  forms  for  such  particular  serv- 
ices as  battery  charging  portable  motors 
and  other  motor-driven  machinery,  weld- 
ing, marine  systems,  water-tight  and 
vaporproof  service,  etc. 

The  standardization  of  receptacles  hae 
not  progressed  as  rapidly  as  it  has  with 
some  other  electrical  apparatus,  like 
sockets.  Receptacles  for  attachment  plugs 
or  lamps  for  the  lower  rated  appliances 
up  to  660  watts,  have  been  standardized 
when  provided  with  the  Edison  medium- 
base  screw-shell  contacts.  However,  the 
prong  types  of  contact  are  much  more 
convenient  for  use  with  attachment  plugs 
for  appliances.  Several  types  of  such  con- 
tacts have  been  introduced  by  different 
manufacturers  and  it  was  not  until  with-' 
in  the  last  few  years  that  standardization 
of  these  contacts  has  been  effected  to 
pome  extent  by  part  of  these  manufacturers. 
These  receptacles  are  adapted  to  baseboard 
and  wall  mounting,  some  for  floor  mount- 
ing. others  for  signs,  switchboards,  etc. 
Unfortunately  many  of  these  are  referred 
to  as  wall  socket*  or  baseboard  plugs,  etc., 
instead  of  adhering  to  the  accepted  dis- 
tinction between  plugs,  sockets  and  re- 
ceptacles. 

RECEPTACLE  BODIES,  SHELLS  AND 
OTHER  PARTS. — Certain  types  of  recep- 
tacles for  surface  mounting  employ  an 
interchangeable  body,  which  by  the  use  of 
different  forms  of  bases  adapts  the  re- 
ceptacle for  several  methods  of  mounting, 
as"  for  plain  surface,  cleat,  angle,  wood 
molding  or  raceway,  etc.  Three  tvpes  of 
bodies  usually  suffice  for  this  purpose  the 
keyless,  key  and  pull  chain  types.  These 
bodies  are  made  of  porcelain  with  Edison 
medium  screw  shell  and  include  the  key  or 
pull  switching  in  the  two  latter  tvpes.  In 
many  cases  these  bodies  are  identically  the 
same  as  for  lamp  sockets,  but  in  th»  latter 
different  types  of  caps  are  used,  while  with 
receptacles  different  types  of  bases  arei  em- 
ploved  in  place  of  caps.  With  these  re- 
ceptacle bodies  may  also  be  used  inter- 
changeably. several  types  of  metal  shells. 
Porcelain  and  other  weatherproof  recep- 
tacles are  also  made  interchangeable  in 
certain  tvpes.  For  flush  mounting  in  suit- 
able outlet  boxes  the  receptacles  are  ar- 
ranged to  fit  the  standard  size  boxes  and 
mav  have  several  types  of  flush  plates 
mounted  thereon. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St.. 
Hartford,  Conn.  ‘'Arrow”.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont..  Can. 

Central  Electric  Co..  316  S.  Wells  St., 
Chicago.  111.  “Ralco.” 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
“Fedco.” 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Manhattan  Electrical  Supply  Co.,  Inc.. 
17  Park  PI.,  New  York,  N.  Y.  (base) 
“Mesco.” 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 


NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111.  “X- 
Ray.”  (See  display  adv.  page  1405.) 

Paiste  Co.,  H.  T..  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
• Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  “Peerless  E-Z 
Wire.” 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  “Pem- 
co.” 

SCOVILL  MFG.  CO..  99  Mill  St..  Water- 
bury.  Conn.  (See  display  adv.  page 
1327.) 

Thomas  & Sons.,  The  R.,  East  Liverpool, 
Ohio.  “Thomas.” 

WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland  Rd..  Vermilion,  Ohio. 

Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  BASEBOARD  AND 
WALL. — Fittings  consisting  of  a body  por- 
tion. generally  of  porcelain,  in  which  are 
mounted  two  sets  of  contact-making 
springs  protected  by  a cap  of  molded  ma- 
terial having  two  slots  or  recesses  through 
which  the  prongs  of  an  attachment-plug 
cap  may  pass  to  make  connection.  Fre- 
quently medium-base  Edison  screw-shell 
contacts  are  mounted  in  the  receptacle 
body,  but  the  tendency  is  towards  the  gen- 
eral use  of  the  other  type.  They  are  in- 
tended for  flush  mounting  in  walls  or  base- 
boards to  receive  attachment  plugs  for 
portable,  lamps.  electric  phonographs, 
vacuum  cleaners,  fans,  and  other  appli- 
ances. Duplex  receptacles  are  also  avail- 
able; these  are  listed  separately  below. 
The  receptacles  are  provided  with  terminal 
screws  to  which  the  line  wires  are  atached 
and  with  two  mounting  lugs,  by  means  of 
which  they  are  secured  to  the  switch  box 
and  on  which  the  protecting  face  plate  is 
mounted. 

Receptacles  of  this  type  are  very  widely 
used  In  homes,  offices,  hotels,  etc.,  for  the 
attachment  of  all  kinds  of  electrical  appli- 
ances. Such  receptacles  are  much  more 
suited  for  connection  of  appliances  than 
are  lighting  fixture  sockets  and  for  several 
years  farsighted  electrical  interests  have 
encouraged  their  widespread  installation  in 
dwellings  as  convenience  outlets.  Pro- 
vision of  such  outlets  has  been  followed  bv 
greatly  increased  use  of  appliancs  In  al- 
most every  instance.  The  recent  movement 
to  standardize  receptacle  contacts  will 
doubtless  aid  still  greater  use  of  electrical 
devices. 

Manufacturers: 


AJAX  ELECTRIC  SPECIALTY  CO.,  1011 
Market  St.,  St.  Louis.  Mo.  “Ajax.” 
American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.  “Arrow.’ 
BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  Francisco, 
Toronto.  Benjamin 
Safety  flush  recep- 
tacles with  Edison 
screw  bases.  Con- 
tacts dead  until  at- 
tachment plug  is 
screwed  into  base. 
Also  flush  recep- 
tacles slotted  for 
tandem  or  parallel 
blade  attachment 
plug  caps.  Self  ad- 
justing to  perfect 
alinement  on  plaster 
surface  when  outlet 
box  is  out  of  line. 
Supplied  for  all  types 
of  service  in  any 
commercial  voltages. 

— Adv. 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.”  “Won- 
Dor,”  “D.  D.,”  “Chapman,”  “Junior,” 
“Perkins.” 


Safety  Flush 
Receptacle 


Canadian  General  Electric  Co.,  Ltd.,  212, 
King  St..  W„  Toronto.  Ont.,  Can. 
Central  Electric  Co.,  316  S.  Wells  St., 
Chicago.  111.  “Ralco.” 

CHELTEN  ELECTRIC  CO..  THE,  4859 
Stenton  Ave.,  Philadelphia,  Pa. 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 


CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  The  arrangement  of 
outlet  contact  slots  em- 
ployed in  the  C-H  7710 
line  of  “Standard”  Re- 
ceptacles conforms  to 
the  standard  adopted  by 
the  leading  electrical 
manufacturers.  It  pro- 
vides that  Interchange- 
ability  which  is  very 
desirable  in  the  factory 
or  home  where  electri- 
cally operated  devices 
equipped  with  various 
attaching  caps  are  many 
times  connected  to  re- 
ceptacles furnished  by 
several  different  manu- 
facturers. Receptacles 
are  rated  at  10  amperes, 
250  volts.  Receptacles  for  use  with 
standard  conduit  fittings,  as  well  as 
for  metal  molding  and  concealed  cleat 
work,  are  furnished. — Adv. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

GORDON  ELECTRIC  MFG.  CO.,  THE, 
Waterville,  Conn.  “Gordon.” 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Hubbell,  Inc.,  Harvey.  Bridgeport.  Conn. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg.  Philadel- 
phia, Pa. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  Manhat- 
tan.” 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th'  St..  Long  Island  City, 
N.  Y. 


C-H  7710 
Receptacle  with 
C-H  7646  Plate 


Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “Shurlok.” 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..  Chicago.  III.  “Peerless  E-Z- 
Wire.” 

Russell  & Stoll  Co.,  17-27  Vandewater 
St..  Ney  York.  N.  Y. 

SEARS.  HENRY  D..r  345  Boylston  St., 
Boston,  Mass. 

Trenton  Electric  & Conduit  Co.,  'Tyler  & 
Canal  Sts.,  Trenton,  N.  J. 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

Ward  Electric  Co..  Inc.,  1411  Walnut  St.. 
Philadelphia.  Pa. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  BATTERY-CHARGING. 
— Special  heavy-duty  receptacles  enclosing 
contact  members  mounted  on  insulating 
bases  designed  to  fit  the  contact  members 
of  removable  plugs.  The  contact  members 
are  almost  always  of  the  concentric  type, 
as  they  have  to  be  polarized.  One  ter- 
minal consists  of  a spring  sleeve  in  the 
center  of  the  receptacle  and  the  other 
terminal  Is  an  outer  sleeve,  also  with 
spring  action.  They  are  nearly  always  of 
special  construction  and  are  almost  in- 
variably mounted  in  cast  iron  protecting 
boxes.  The  .receptacles  are  used  princi- 
pally In  garages  and  railroad  yards.  For 
garage  service  they  are  sometimes  made 
with  a swivel  mounting  so  that  if  any  ex- 
cessive strain  is  put  on  the  cord  the  re- 
ceptacle will  aline  itself  with  the  pull  and 
the  plug  will  be  pulled  out;  this  is  & 
safety  feature  of  special  value  In  case  the 
vehicle  is  started  up  without  disconnecting 
the  charging  plug.  Railroad  yard  mount- 
ing requires  a special  waterproof  construc- 
tion and  the  receptacles  are  also  mounted 
under  a protective  hood  in  some  cases. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  & J.  M..  289- 
305  A St..  Boston.  Mass.  “A.  B.  C.” 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati, 

Ohio. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York.  San  Francisco. 

Toronto.  Two  and  three  pole,  15,  30 
amp.  receptacles  with 

* molded  composition  base 
mounted  in  watertight 
outlet  box,  for  use  with 
two  and  three  pole  water- 
tight attaching  plug  as 
shown.  A well  con- 
structed device  for  out- 
door charging  service. — 
Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 
Central  Electric*  Co.,  316  S.  Wells  St.. 

Chicago,  111.  “Ralco.” 

CROUSE-HINDS  CO..  Wolf  A 7th  North 
Sts.,  Syracuse,  N.  Y.  “Conduletto.” 
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GENERAL,  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Russdl  & Stoll  Ce.,  17-27  Vandewater 
St.,  New  York.  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Stanley  &.  Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “Patterson." 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RECEPTACLES,  CANDELABRA  AND 
MINIATURE. — These  receptacles  are  de- 
signed to  be  attached  to  flat  surfaces. 
They  consist  generally  of  a porcelain  base 
having  screw  shells  of  nominal  Vi-inch 
diameter  for  the  candelabra  size  and  %- 
inch  for  the  miniature  size  mounted  there- 
in. They  are  generally  used  for.  decorative 
work  or  small  signs  and  are  used  almost 
entirely  with  lamps  and  very  rarely  with 
an  attachment  plug. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO., 
10U  Market  St..  St.  Louis,  Mo.  “Ajax." 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

Bryant  Electric  Co.,  The,  1;421  State  St., 
Bridgeport,  Conn.  “Bryaht.” 

Canadian  General  Electric-  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.r  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray."  (See  display  adv.  page  1405.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  & S." 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston.  Mass. 

RECEPTACLES,  CEILING  OR  WALL 
FIXTURE.— Ceiling  receptacles  are  ar- 
ranged with  a flat  back  for  mounting  on 
a ceiling  or  round  outlet  box.  They  con- 
sist of  a porcelain  base  containing  a screw 
shell  and  sometimes  a key  or  pull -chain 
switch  mechanism.  The  whole  base  is  en- 
closed in  a brass  or  other  metal  shell  giv- 
ing the  appearance  of  a canopy.  They  are 
used  for  holding  a lamp  and  reflector  right 
at  the  ceiling  without  using  any  other 
fixture. 

Another  type  of  receptacle  for  ceiling  or 
wall  mounting  is  arranged  for  supporting 
and  connecting  any  lighting  fixture  so  that 
it  may  be  attached  or  removed  as  easily 
as  any  prong- type  attachment  plug  is  from 
an  ordinary  wall  receptacle.  Such  recep- 
tacles are  intended  to  permit  removal  of 
the  fixtures  during  decoration,  also  to  per- 
mit changing  the  fixtures  about  or  replac- 
ing them  easily  with  other  types  or  de- 
signs to  produce  a different  lighting  ef- 
fect; they  are  also  of  special  value  in 
apartment  buildings  where  many  of  the 
tenants  may  want  to  provider  their  own  fix- 
tures to  suit  individual  tastes.  While  such 
receptacles  have  not  been  used  to  any 
great  extent  as  yet,  their  use  has  recently 
been  energetically  advocated  and  it  is 
thought  that  if  fixture  hanging  and  re- 
moval may  be  easily  accomplished  by  this 
means  their  use  will  increase  rapidly.  One 
type  of  receptacle  has  an  inconspicuous 
flush  face  plate  with  two  parallel  s’ots 
into  which  an  ordinary  attachment-plug 
cap  or  the  special  fixture-supporting  plug 
may  be  inserted.  The  latter  forms  part  of 
the  fixture,  being  secured  to  it  where  the 
canopy  ordinarily  covers  the  fixture  stud, 
hlckey  and  soldered  wiring  connections. 
The  weight  of  the  fixture  is  safely  borne 
by  specially  shaped  locking  prongs. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport.  Conn.  “Bryant." 

ECONOMY  FUSE  & MFG.  CO..  2717 
Greenview  Ave.,  Chicago,  111.  Econ- 
omy Receptacles  and  Plugs  for  “Elex- 
its"  are  wiring  and  fixture  supporting 
devices,  marking  a radical  but  welcome 
improvement  in  the  practice  of  wiring 
and  demountably  attaching  lighting 
fixtures  to  ceiling  or  walls,  and  their 
use  makes  possible  a utilization  of 
the  idea  to  “Hang  a Fixture  Like  a 
Picture."  They  are  standardized  "elec- 
tric exits"  or  outlets  designed  perma- 
nently to  cover  any  standard  outlet 
box  and  to  receive  either  ceiling  or 


wall  Economy  Plugs  for  Elexits  or  the 
standardized  attachment  plugs,  as 
found  on  most  electrical  appliances. 
The  advantage  of  being  able  to  make  a 
lighting  fixture  as  portable  as  any 
other  electric  appliance  is  obvious. 
Ceiling  and  wall  fixtures  may  be  re- 
moved during  cleaning  and  redecorat- 
ing periods,  or  when  rearrangement  re- 
quires a change  of  the  lighting  scheme. 
Attaching  or  detaching  the  fixture  is 
exactly  the  same  process  used  in  at- 
taching or  detaching  the  standard  at- 
tachment plug  of  an  electrical  appli- 
ance. The  old  conventional  canopy 
used  for  covering  unsightly  wiring  con- 
nections is  unnecessary  and  where  a 
fixture  is  out  of  order  and  removed,  the 
face  plate  of  the  Economy  Receptacle 
for  Elexits  furnishes  an  inconspicuous 
circular  or  rectangular  flush  receptacle. 
The  general  use  of  Economy  Recepta- 
cles and  Plugs  for  Elexits  allows  arch- 
itects, fixture  manufacturers  and  deal- 
ers, lighting  engineers  and  users  great 
latitude  in  providing  flexible  lighting 
systems;  permits  electrical  contractors 
to  completely  finish  the  electrical  wir- 
ing before  fixtures  are  attached  and 
offers  fixture  manufacturers  and  deal- 
ers increased  opportunities  for  imme- 
diate and  future  sales.  See  display 
*dv.  page  1289. — Adv. 

Electric  Outlet  Co.,  Inc..  119  W.  40th  St.. 
New  York.  N.  Y.  “Elexits." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa.  “Pem- 
co." 

RECEPTACLES  CLEAT.— Cleat  recep- 
laclcs  are  almost  always  mounted  on  bases 
of  porcelain  y%  inch  or  more  in  thickness 
and  having  screw  terminals  mounted  on 
the  upper  surface  and  suitable  holes  for 
fastening  the  receptacle  by  screws  through 
I he  base.  They  are  used  in  open  cleat 
wiring  and  the  thickness  of  the  receptacle 
base  and  the  spacing  of  the  terminals  cor- 
responds to  those  dimensions  for  the  cleats 
so  that  the  wiring  is  always  straight  and 
uniformly  spaced.  They  are  always  made 
to  mount  on  a flat  surface,  and  are  used 
with  lamps  in  places  where  exposed  wiring 
is  permissible,  or  for  attaching  portable 
tools  or  other  appliances,  as  in  a factory. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO.,  St. 
Louis,  Mo.  A full  line  of  receptacles 
and  rosettes,  flush  and  cleat,  standard 
styles,  porcelain  mounted. — Adv. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant,"  “Junior." 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
"Cem  Co." 

CRESCENT  ELECTRIC  CO.,  Mountain 
Grove,  Mo.  "Acme." 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal.  Que.,  Can. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Kirkman  Engineering  Corp.,  484-490 
Broome  St.,  New  York,  N.  Y.  “K-E." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

Mesa  Co.,  Fernando  C..  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste."  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P  & S." 

Paulding,  Inc..  J.  I..  New  Bedford,  Mass. 

SEARS.  HENRY  D.,  80  Boylston  St.. 
Boston.  Mass. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas." 

Trenton  Electric  & Conduit  Co.,  Tyler 
& Canal  Sts.,  Trenton,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 

Un'on  Electric  Co.,  Inc.,  Hamilton  & 
CVrk  Sts.,  Trenton,  N.  J. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 
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RECEPTACLES,  CONDUIT  BOX.— Con- 
duit-box receptacles  generally  have  me- 
dium-base Edison  screw  shells  mounted 
in  a porcelain  base.  The  base  is  provided 
with  connections  for  the  line  wires.  The 
receptacles  are  made  with  or  without 
switch  mechanisms,  which  are  either  of  the 
pull  chain  or  key  type.  They  are  made  in 
two  general  types,  one  to  be  mounted  on 
or  in  standard  conduit  box  covers  and  the 
other  in  which  they  form  the  cover  of  the 
box.  The  latter  type  are  almost  always 
provided  with  a brass  protecting  shell  and 
have  mounting  screw  holes  so  spaced  that 
they  may  be  mounted  on  3%  or  4-in.  con- 
duit boxes.  There  are  several  forms  made 
for  mounting  on  or  in  the  cover  of  the 
box.  Some  of  these  are  provided  with 
mounting  screw  holes  and  wire  passages 
so  spaced  that  they  may  be  mounted  on 
special  covers  for  this  purpose.  Others 
are  arranged  to  pass  through  the  cover 
and  'be  fastened  to  it  from  the  inside. 
These  have  screw  terminals  for  connect- 
ing to  the  circuit  wires  and  only  a portion 
of  the  receptacle  extends  on  the  outside 
of  the  cover. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  Francisco,  Toron- 
to. Key  and  keyless  receptacles  with 
porcelain  or  molded  base  to  mount  in 
Benjamin  water-tight  and  weather- 
proof marine  outlet  boxes,  also  types  to 
fit  standard  outlet  box  covers. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant,"  “Pan- 
cake." 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Aves.,  Bridgeport, 
Conn.  “Cem  Co.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Conduletto." 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  & St.  Paul  Ave..  Milwaukee. 
Wls.  “C-H."  (See  display  adv.  pages 
1225-1230.) 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St..  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago. 111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Mesa  Co..  Fernando  C.,  Colt  St.  & Chan- 
cellor Ave.,  Irvington.  N.  J. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Oliver  Electric  & Mfg.  Co..  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Paiste  Co.,  H.  T..  Philadelphia,  Pa. 
“Paiste."  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse,  N.  Y.  “P.  & S." 

SEARS.  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit. Mich.  “S-M." 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V." 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  DECORATIVE.— Decor- 
ative receptacles  are  used  to  outline  build- 
ings. towers  and  other  structures  and  to 
provide  convenient  means  of  producing 
other  decorative  lighting  effects  outdoors 
or  indoors.  They  are  made  in  the  medium, 
candelabra  and  miniature  types.  The 
medium-base  receptacles  are  most  common 
and  are  usually  mounted  in  bases  of  porce- 
lain, although  molded  composition  is  also 
used  sometimes  to  make  the  receptacles 
waterproof.  The  receptacles  are  often  fur- 
nished ready- wired,  that  is,  the  leads  are 
connected  and  so!dered  in  place  and  then 
the  whole  receptacle  is  sealed  with  insulat- 
ing compound.  Such  receptacles  are  fur- 
nished in  strings,  spaced  any  desired  dis- 
tance from  4 ins.  up. 

Manufacturers: 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 
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BENJAMIN  ELECTRIC  MFC.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co..  The.  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Freeman  Electric  Co.,  E.  H.,  803  E. 

State  St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Machen  Electric  Mfg.  Co.,  4639  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse.  N.  Y.  "P.  & S." 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  "Patterson.” 

WAKEFIELD  BRASS  CO..  THE  F.  W., 
Woodland  Rd.,  Vermilion,  Ohio. 

RECEPTACLES,  DIRT  AND  DUST- 
PROOF.  — Attachment- plug  receptacles 
mounted  in  enclosures  having  hinged  covers 
or  doors  to  exclude  foreign  matter  when 
the  attachment  plug  is  not  inserted  in  the 
receptacle.  The  receptacles  are  often  of 
special  construction  and  may  not  receive 
standard  attachment  plugs.  One  common 
form  has  two  small  doors  that  open  and 
close  again  after  the  receptacle  is  inserted. 
Another  type  has  a door  that  is  held  flush 
with  the  plate  when  the  receptacle  is  not 
in  place,  and  automatically  recedes  when 
the  plug  is  inserted.  These  are  all  espe- 
cially applicable  to  baseboard  mounting 
where  there  is  likely  to  be  much  dust 
raised  in  sweeping  and  cleaning,  or  in 
other  places  that  are  commonly  subjected 
to  dust.  The  door  or  lid  serves  also  as  a 
safety  feature  to  prevent  short-circuit  or 
shock  when  the  receptacle  is  not  in  use. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  "Bryant." 

Central  Electric  Co.,  316  S.  Wells  St., 
Chicago,  111.  "Ralco.” 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse.  N.  Y.  "Conduletto.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  "H  & H." 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  DUPLEX  WALL.— 
These  receptacles  are  of  the  same  general 
design  as  flush  baseboard  and  wall  recep- 
tacles, but  provide  for  connecting  two  at- 
tachment plugs  to  the  same  receptacle 
body.  By  carefully  designing  the  latter  a 
compact  construction  is  secured  so  that 
the  duplex  receptacle  fits  into  the  same 
standard  outlet  box  as  a single  receptacle. 
The  two  sets  of  receptacle  contacts  are 
superposed.  This  duplex  type  is  of  spe- 
cial value  in  wiring  finished  buildings  as 
two  outlets  can  be  obtained  at  but  little 
over  the  cost  of  one. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

CUTLER-HAMMER  MFG.  CO.,  THE 
Milwaukee,  Wis.  C-H  7720  is  a double- 
outlet receptacle  which  fits  the  same 


C-H  7720 
Receptacle  with 
C-H  7722  Plate 


standard  outlet  box  as  do  single  outlet 
receptacles.  C-H  Duplex  Receptacles 
afford  twice  the  utility  at  less  than 


half  the  cost  of  two  single  receptacles 
installed.  See  display  adv.  pages  1225- 
1230.— Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn.  "H  & H.” 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Paiste  Co.,  H.  T.,  Philadelphia.  Pa. 
"Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co..  342  Capitol  Ave., 
Hartford,  Conn.) 


is  usually  placed  behind  a red-colored 
bull’s  eye  to  attract  attention  to  the  fact 
that  the  current  is  still  on.  This  type 
is  made  to  fit  into  a single  two  or  three- 
gang  switch  box,  as  it  has  the  receptacle 
and  lamp,  and  sometimes  also  a control 
switch,  all  covered  by  the  one  face  plate. 
These  combinations  are  also  made  on  a 
porcelain  base  for  open  or  exposed  conduit 
wiring  and  have  the  same  apparatus 
mounted  on  a single  plate  or  cover. 

Manufacturers: 


RECEPTACLES,  FLOOR.— Floor  recep- 
tacles are  generally  mounted  in  special 
waterproof  floor  outlet  boxes.  They  are 
of  special  construction,  consisting  of  a 
porcelain  body  with  recessed  and  concealed 
terminal  screws  for  connecting  to  the  sup- 
ply circuit.  They  are  designed  for  flush 
installation  in  a floor  and  are  mounted 
on  an  adjustable  mounting  strap  in  the 
floor  box.  The  water-tight  boxes  gener- 
ally have  a metal  cover  that  has  to  be 
removed  before  the  attachment-plug  cap 
and  flexible  cord  may  be  Inserted,  although 
some  are  arranged  for  insertion  through 
the  cover.  They  are  used  in  many  tem- 
porary connections  for  extension  lamps, 
fans,  office  appliances,  etc. 


Manufacturers: 


Anderson  Mfg.  Co.,  Albert  & J.  M..  289- 
305  A St.,  Boston,  Mass.  "A.  B.  C.” 

Arrow  Electric  Co.,  103  Haw'thorne  St., 
Hartford,  Conn.  "Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Central  Electric  Co..  316  S.  Wells  St., 
Chicago.  111.  "Ralco.” 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

Freeman  Electric  Qo..  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 


tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.*,  Hartford,  Conn.  "H  & H.” 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W,  Jackson  Blvd.,  Chicago,  111.  "X- 
Ray.”  (See  display  adv.  page  1406.) 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York.  N.  Y.  "Patterson.” 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Camp- 
bell.” 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trentpn,  N.  J. 

Union  Electric  Co.,  Inc..  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St..  New  York,  N.  Y. 


"Kliegl.” 

Waferbury  Mfg.  Co.,  236  Grand  St., 
Water  bury,  Conn. 

Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES  FOR  TRAILER  AND 

TRAIN  JUMPER  S Metal-protected 

weatherproof  receptacles  installed  on  the 
ends  of  cars  and  arranged  to  receive  the 
terminal  plugs  of  jumper  cables  that  con- 
nect the  lighting,  heater  and  control  cir- 
cuit of  the  cars  in  a train.  The  car  re- 
ceptacle usually  contains  the  male  parts 
of  the  connectors,  there  being  a contact 
prong  for  each  wire  to  be  connected;  the 
jumper  plug  usually  contains  the  female 
parts  consisting  of  split  spring  receiving 
sockets  for  the  corresponding  prongs.  All 
contacts  are  carefully  insulated.  The  num- 
ber of  contacts  depends  on  the  character 
of  the  Jumper.  For  trailers  receiving 
lighting  and  heating  current  from  the 
motor  car,  there  may  be  only  two  con- 
tacts as  a minimum;  if  the  trailer  is  also 
equipped  with  a master  controller,  the 
jumper  also  contains  a group  of  control 
circuit  wires.  In  multiple-unit  trains  in 
which  each  car  has  its  own  trolley  or 
third- rail  collector,  the  jumper  contains 
only  the  master  control  circuits. 


RECEPTACLES,  HEATER,  INDICAT- 
ING OR  PILOT  LAMP.— Combination  re- 
ceptacles having  recessed  or  concealed 
contacts  designed  to  accommodate  screw- 
shell  attachment  plugs,  or  standard  prong- 
type  plug  caps  for  heating  devices.  They 
are  also  provided  with  a lamp  socket 
usually  of  the  candelabra  type  for  a small 
indicating  or  pilot  lamp  which  Is  con- 
nected to  the  load  side  of  the  receptacle 
so  that  the  lamp  remains  illuminated 
when  the  receptacle  is  in  use.  The  lamp 


Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111.  "Unilets.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.  "Arrow." 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport.  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse.  N.  Y.  "Conduletto.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  "H  & H.” 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Windman-Goldsmith,  Inc.,  399-408  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  MARINE.— Marine  re- 
ceptacles are  usually  of  special  water- 
tight construction  and  are  generally  made 
of  a highly  glazed  porcelain  base  which 
has  mounted  in  it  a standard  Edison 
screw  shell.  The  receptacles  are  usually 
made  in  two  parts,  the  base  and  cap. 
The  base  is  mounted  in  a water-tight  con- 
duit box  and  the  cap  is  separated  from 
it  by  a sealing  plate  or  gasket  and  at- 
tached to  it  by  screws  which  also  com- 
plete the  electrical  connection.  They  are 
generally  made  to  receive  a lamp,  but 
there  are  many  applications  where  attach- 
ment plugs  are  used  with  the  receptacles, 
such  as  in  engine  and  boiler  rooms  where 
inspection  and  trouble  lamps  are  often 
connected  by  a cord  and  plug.  These  re- 
ceptacles are  used  not  alone  on  shipboard, 
but  also  in  laundries,  refrigerating  rooms, 
packing  houses  and  other  damp  locations. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. See  Receptacles,  conduit  box. 
— Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,  Ohio.  "Conneaut.” 

Cooley  Electric  Co.,  George  R.,  912 

Western  Ave.,  Seattle.  Wash. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  "Conduletto.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Marine  Electric  Co.,  195  Fremont  St., 
San  Francisco.  Cal.  "Meco.” 

Meyberg  Co.,  The.  633  S.  Grand  Ave.. 
Los  Angeles.  Cal. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Seidler-Miner  Co..  36th  E.  Lamed  St., 
Detroit,  Mich.  "S-M." 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave..  Boston,  Mass. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  "V.  V.” 

RECEPTACLES,  MOTOR  AND  OTHER 
HEAVY-DUTY. — Receptacles  for  heavy- 
duty  attachment  plugs  provided  with  cur- 
rent-carrying parts  of  liberal  size  to  han- 
dle the  currents  used  in  motor,  welding 
or  other  circuits  when  in  excess  of  10 
amperes.  As  the  receptacles  are  designed 
for  work  chiefly  in  railroad  shops  and  in- 
dustrial plants,  they  are  of  rugged  con- 
struction to  withstand  rough  handling. 
They  generally  consist  of  strong  porcelain 
blocks  with  heavy  brass  or  phosphor- 
bronze  contacts,  the  whole  protected  by  a 
cast  iron  or  other  metal  case.  Several 
types  of  openings  are  used  in  the  recep- 
tacles, as  they  are  adaptable  to  ordinary 
d-c.  service,  polarized  connections,  and 
single,  two  and  three-phase  circuits.  In 
general,  rectangular  openings  with  the 
contacts  on  opposite  sides  are  used  and 
this  principle  is  also  used  for  the  special 
forms.  These  receptacles  are  used  for 
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relatively  heavy  portable  tools,  welding 
circuits,  special  portable  heaters,  etc. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  “A.  B.  C.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 

Toronto.  Two  and  three 
pole,  polarized  and  non- 
polarized. 15  and  30  amp. 
receptacles  mounted  in 
watertight  outlet  boxes 
for  making  watertight 
connection  with  two  and 
three  pole  heavy  duty 
‘plugs.  See  Receptacles 
battery  charging. — Adv. 

Bryant  Electric  Co.,  The,  1521  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Central  Electric  Co.,  316  S.  Welle  St.. 
Chicago,  111.  “Ralco.” 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Conduletto.” 

. DELTA- STAR  ELECTRIC  CO.,  2133-2459 
Fulton  St.,  Chicago,  111.  The  Unit 
Type  plugs  and  receptacles  made  by 
this  company  are  intended  to  meet 
conditions  too  severe  for  the  con- 
ventional type.  The  various  elements 
of  plugs  and  receptacles  are  held  in 
place  by  simply  screwing  together  the 
heavy  metal  sections.  All  parts  are  in- 
terchangeable and  easily  accessible. 
Made  for  d-c.,  single,  two  and  three 
phase  a-c.,  capacity  100  amperes  at 
600  volts.  Especially  fitted  for  use  with 
coal  handling  machinery  on  docks,  in 
yards,  heavy  duty  service  in  mills, 
railroad  shops,  pumping  stations,  mines, 
etc.  All  two  and  four-pole  plugs  and 
receptacles  are  polarized  to  prevent 
reversal  of  connections.  All  three- 
pole  plugs  and  receptacles  for  use  on 
direct  current  are  polarized.  When 
plug  is  removed  from  receptacle,  a 
strong  spring  closes  cover  of  re- 


NW 

Delta-Star  Unit  Type  Plugs  and 
Receptacles 

ceptacle.  Upper  left  cut  shows  Type 
JI  receptacle,  arranged  for  bolting  to 
a flat  surface;  center  left  shows  Type 
JK  receptacle,  for  mounting  directly  on 
conduit;  lower  left  shows  Type  JL  re- 
ceptacle, for  mounting  on  flat  surface, 
but  with,  outlet  at  side.  Upper  right  is 
Type  JW  plug,  with  insulating  handle, 
enclosing  conductor;  center  right  is 
type  JS  plug,  for  soldering  on  flexible 
conduit;  lower  right  shows  Type  JO 
plug,  for  clamping  on  flexible  armored 
cable.  The  four-conductor  plug  and  re- 
ceptacle may  be  used  for  grounding 
the  frame  of  a 3-wire  motor  by  con- 
necting the  fourth  contact  of  the  re- 
ceptacle to  a permanent  ground,  and 
the  fourth  pole  of  the  plug  to  the 
motor  frame.  All  styles  are  made  for 
two,  three  or  four  conductors.  Metal 
parts  are  hot  galvanized  in*  accord- 
ance with  N.  E.  L.  A.  standards. — Adv. 

Drendell  Electrical  & Mfg.  Co.,  1345 
How’ard  St..  San  Francisco,  Cal. 
“Demco.”  . 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

GLEASON  & CO..  J.  L.,  241  Franklin 
St.,  Boston,  Mass. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 


Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Seidler-Miner  Co..  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.” 

SQUARE  D CO..  1400  Rivard  St.,  De- 
troit, Mich.  “Square  D.”  (See  dis- 
play adv.  pages  1279-1281.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  “Camp- 
bell.” 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.’ 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

RECEPTACLES,  POLARITY.  — Recep- 
tacles for  attachment  plugs  in  which  the 
slots  for  the  entrance  of  the  prongs  car- 
ried by  the  plug  caps  are  arranged  at 
right  angles  to  each  other  or  in  some 
equivalent  unsymmetrical  arrangement  to 
prevent  the  entrance  of  the  plug  in  more 
than  one  definite  position.  Heavy-duty 
receptacles  are  also  made  in  the  polarized 
form.  Instead  of  having  a rectangular 
opening,  one  side  is  arched  or  beveled  and 
the  plug  made  to  correspond  so  that  It 
can  be  inserted  in  one  position  only. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albprt  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  “A.  B.  C.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.’ ' 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Two  and  three  pole  polar-re- 
, ceptacles,  30  amps.,  mounted  in  cast 
iron  or  brass  water-tight  outlet  boxes. 
— Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Conduletto.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

. Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg.  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Russell  & Stoll  Co.,  17-27  Vandewater 
St.,  New  York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

RECEPTACLES,  RACEWAY  OR 
MOLDING. — Receptacles  intended  to  re- 
ceive attachment  plugs  or  lamps  and  de- 
signed with  specially  formed  bases,  gener- 
ally of  porcelain,  intended  for  use  with 
surface  wiring  raceways  or  moldings.  The 
bases  are  provided  with  recesses  or 
grooves  which  are  designed  so  that  the 
base  member  of  the  molding  will  run 
through  the  receptacle,  forming  a sub- 
base, and  the  capping  will  stop  just  in- 
side of  the  receptacle.  They  are  gener- 
ally arranged  to  receive  standard  prong- 
type  attachment  plugs  as  they  are  more 
nearly  dustproof,  although  standard  me- 
dium-base screw  shells  are  also  used. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,*  Conn  “Bryant.” 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

.Mesa  Co.,  Fernando  C.,  Colt  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  See  dis- 
play adv.  pages  1302-1304.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford.  Conn.) 

Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  S I G N.— Sign  recep- 
tacles are  made  with  medium -base  screw 
shells  of  the  keyless  type  mounted  in 
porcelain  bodies  sometimes  having  a beaded 
edge.  They  are  designed  to  be  mounted 
in  openings  In  the  faces  of  sheet-metal 
signs  and  have  open  or  concealed  wire 
terminals  located  on  the  inner  end  of  the 
receptacle  body.  Generally  little  more  than 
the  edge  of  the  receptacle  extends  through 
the  sign,  and  they  are  arranged  to  fasten 
to  the  sign  with  screws  or  to  be  mounted 
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in  a conduit  box.  Often  the  leads  to  the 
receptacles  are  soldered  and  sealed  in 
place  by  the  manufacturer,  thus  giving  a 
weatherproof  receptacle. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO., 
1011  Market  St.,  St.  Louis,  Mo.  “Ajax.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.  “Arrow\” 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  Tor- 
onto. “Beno*>.”  (See  display  adv. 
pages  1231-1234.) 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant,”  “Ruby.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St„  W.,  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts..  Syracuse,  N.  Y.  “Conduletto.” 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St..  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa.  » 

Manufacturers’  Distributing  Co.,  30 
Church  St.,  New  York.  N.  Y. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “Tulip,”  “P.  & S.” 

SEARS.  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

SOLAR  ELECTRIC  CO..  124  W.  Lake 
St.,  Chicago,  111.  “Baby.” 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trenjton,  N.  J. 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton.  N.  J. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland  Rd.,  Vermilion,  Ohio. 

Windman-Goldsmith.  Inc..  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  STAGE  (FLOOR  AND 
WALL  POCKETS).— Outlet  fittings  in 
metal  enclosures  designed  for  mounting  in 
floors  or  walls  of  theater  stages  and  pro- 
vided with  contact  springs  intended  for 
use  particularly  with  heavy-duty  attach- 
ment plugs  for  spotlights,  temporary 
border  lights,  cluster  or  bunch  lights,  or 
other  theatrical  equipment  requiring 
temporary  connections.  They  are  of  very 
rugged  construction  and  are  always  con- 
tained in  an  iron  box  with  door  or  cover. 
Very  often,  where  very  heavy  currents  are 
to  be  carried,  the  box  Is  lined  with  slate 
on  which  all  the  current-carrying  parts 
are  mounted.  These  receptacles  are  com- 
monly called  stage  floor  or  stage  wall 
pockets. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.)' 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Chase-Shawmut  Co.,  The,  Newburyport, 
Mass.  “Cushing.” 

Display  Stage  Lighting  Co.,  314  W.  44th 
St..  New  York.  N.  Y. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St., 
Kansas  City.  Mo. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111.  "X- 
Ray.”  (See  display  adv.  page  1405.) 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York.  N.  Y. 

Russel]  & Stoll  Co..  17-27  Vandewater 
St..  New  York,  N.  Y. 

Stanley  & Patterson.  34  Hubert  St..  New 
York,  N.  Y.  “Patterson.” 

STEEL  CITY  ELECTRIC  CO..  1221 
Columbus  Ave.,  Pittsburgh,  Pa.  “Camp- 
bell.” 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St..  New  York,  N.  Y. 
“Kliegl.” 

Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  SWITCHBOARD, 
VOLTMETER,  PILOT  LAMP,  ETC.— Re- 
ceptacles of  special  form  designed  particu- 
larly for  mounting  on  switchboards  some- 
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times  with  concealed  rear-connected  con- 
tact springs,  to  accommodate  removable 
plugs  of  corresponding  forihs,  with  inter- 
nal connections  to  complete  circuits  to  in- 
dicating instruments,  etc.  Pilot-lamp  re- 
ceptacles are  generally  made  with  can- 
delabra screw  shells  of  keyless  type  with 
terminal  studs  for  back  connections  on 
switchboards.  For  voltmeters  and  synchro- 
scopes the  receptacles  frequently  have  four 
or  more  sleeve  contacts  and  the  plug  has 
corresponding  contact  prongs  bridged  in 
pairs.  Two  of  the  contacts  connect  to  the 
machine  or  line-circuit  terminals,  while 
the  other  two  connect  to  the  buses  for  a 
voltmeter  mounted  on  a swinging  end 
panel  or  bracket  of  the  board.  By  plug- 
ging in  on  the  proper  receptacle  this  volt- 
meter will  read  the  voltage  of  any  machine 
or  line  circuit. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass.  “A.  B.  C.” 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  III. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Conduletto.” 

Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Mendell  Mfg.  Co.,  Mattapoisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RECEPTACLES,  VAPORPROOF  AND 
WATER-TIGHT. — Receptacles  with  bases 
of  nonabsorptive  material  such  as  molded 
compound  or  glazed  porcelain  having 
sealed-in  leads  and  designed  for  mounting 
on  conduit-box  covers  with  gasketed  outer 
globes  to  prevent  entrance  of  corrosive 
vapors  or  moisture.  They  are  used  in 
such  locations  as  storage- battery  rooms, 
tanneries,  refrigerating  rooms,  on  ship- 
board. in  dry-cleaning  establishments  or 
wherever  gases  or  vapors  of  a corrosive 
or  explosive  nature  are  present.  The  re- 
ceptacles are  almost  always  completely  en- 
closed and  special  precautions  are  taken 
to  reduce  the  liability  of  a spark  or  flash 
being  formed  in  places  where  explosive 
conditions  prevail.  They  are  generally 
made  to  receive  medium-base  lamps,  but 
are  also  used  with  attachment  plugs  in 
special  cases. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston.  Mass.  ”A.  B.  C.” 

Arnessen  Electric  Co.,  109  Broad  St., 
New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  Tor- 
onto. (See  display  adv.  pages  1231- 
1234). 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Central  Electric  Co.,  316  S.  Wells  St.. 
Chicago,  111.  “Ralco.” 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,  Ohio.  “Conlon.” 

Cooley  Electric  Co.,  George  R.,  912 

Western  Ave.,  Seattle,  Wash. 

CROUSE-HINDS  CO..  Wolf  & 7th  No  th 
Sts.,  Syracuse,  N.  Y.  “Conduletto.” 

Electric  Appliance  Co..  701-709  W.  Jack- 
son  Blvd..  Chicago,  111.  “Watight.” 

Freeman  Electric  Co..  E.  H.,  803  E.  State 
St.,  Trenton.  N.  J. 

Marine  Electric  Co..  195  Fremont  St., 
San  Francisco,  Cal.  “Meco.” 

NEWGARD  & CO..  HENRY,  947-955 
Washington  Blvd.,  Chicago.  111.  “New- 
gard.”  (See  adv.  page  1287.) 

Paiste  Co.,  H.  T..  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Russell  & Stoll  Co..  17-27  Vandewater 
St..  New  York.  N.  Y. 

Seidler-Miner  Co..  3^  E.  Lamed  St..  De- 
troit. Mich.  "S-M.” 

Trenton  Electric  & Conduit  Co..  Tyler 
& Canal  Sts..  Trenton,  N.  J. 


Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  WEATHERPROOF.— 
Weatherproof  receptacles,  to  receive  a 
medium- base  lamp  or  attachment  plug,  con- 
sist of  a base  made  of  nonabsorbent  porce- 
lain or  other  insulating  material,  and  not 
having  switch  or  key  mechanism  in  con- 
nection with  it.  The  lead-in  wires  are 
permanently  attached  and  sealed  In  with 
insulating  compound.  They  are  designed 
for  direct  connection  to  a supply  circuit, 
and  have  the  leads  either  coming  out  of 
the  side  or  the  bottom  of  the  receptacle. 
Both  the  open  type,  for  mounting  on  a 
flat  surface  with  screws,  and  those  for 
mounting  on  a conduit  box  to  form  the 
box  cover  are  made  in  the  weatherproof 
type.  They  are  intended  for  use  outdoors 
or  in  places  where  there  is  considerable 
moisture. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  Tor- 
onto. S?e  Receptacles,  conduit  box. — 
Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Central  Electric  Co..  316  S.  Wells  St.. 
Chicago.  111.  “Ralco.” 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave..  Bridgeport.  Conn. 
“OmCo.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts..  Syracuse,  N.  Y.  “Conduletto.” 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St..  Trenton.  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hubbell.  Inc.,  Harvev.  Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridcsburg,  Philadel- 
phia. Pa.  , 

Marine  Electric  Co..  195  Fremont  St.. 
Ran  Francisco,  Cal  “Meco.” 

NEWGARD  & CO..  HENRY.  947-955 
Washington  Blvd.,  Chicago.  111.  “New- 
gard.”  (See  adv.  page  1287.) 

Oliver  Electric  & Mfg.  Co.,  4221  * Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Paiste  Co..  H.  T..  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co..  342  Capitol  Ave., 
Hartford.  Conn.) 

Pass  & Seymour.  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Russell  & Stoll  Co.,  17-27  Vandewater 
St..  New  York,  N.  Y. 

Seidler-Miner  Co.,  36  E.  Larncd  St..  De- 
troit. Mich.  “S-M.” 

Trenton  E’ectric  & Conduit  Co..  Tyler  & 
Canal  Sts.,  Trenton,  N.  J. 

Un»on  Electric  Co..  Inc.,  Hamilton  & 
Clark  Sts..  Trenton,  N.  J. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York.  N.  Y, 
“Kliegl.” 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
plav  adv.  page  1328.) 

Windman-Goldsmith.  Inc..  339-403  East 
Ave.,  Perth  Amboy,  N.  J. 

RECEPTACLES,  WELDING.— See  Re- 
ceptacles. motor  or  other  heavy-duty 

RECO. — Trade  name  for  motors,  sign 
flashers,  kitchen  units  and  reflectors  man- 
ufactured by  the  Reynolds  Electric  Co.. 
2650  W.  Congress  St.,  Chicago,  111. 

RECORD-FLASHER.— Trade  name  for 
phonograph  lights  manufactured  by  tho 
Standard  Accessory  Corp.,  355-357  E. 
Water  St.,  Milwaukee,  WIs. 

RECORDER,  SIPHON.— A receiving  in- 
strument used  in  submarine  cable  wrorking 
systems  by  means  of  which  received  sig- 
nals vre  marked  on  a moving  band  of 
paper  tape.  An  incoming  positive  Impulse 
causes  the  inking  siphon  to  make  a mark 
on  one  side  of  the  center  line  while  an  in- 
coming negative  impulse  causes  a mark 
to  be  made  on  the  opposite  side  of  the 
center  line. 

RECORDER,  TELEGRAPH.— In  tele- 
graph systems  recorders  are  used  to  record 
automatically  the  message  as  it  is  received. 
This  dors  not  refer  to  the  apparatus  giv- 
ing a printed  message  record  but  to  those 
giving  the  record  in  code.  Also  see  Tele- 
graph systems,  printing.  One  form  of 
recorder  known  as  a chemical  recorder 
is  used  at  the  receiving  end  of  a telegraph 


line  using  a chemical  automatic  telegraph 
system.  This  consists  essentially  of  a 
strip  of  sensitized  paper  moving  over  a 
cylinder,  and  a steel  needle  which  de- 
composes the  chemical  solution  with  w'hich 
'the  paper  is  treated.  This  action  is  one 
of  electrolysis. 

RECORDERS,  COMBUSTION  AND  CO,. 

— These  recorders  furnish  a reliable  means 
of  obtaining  automatically  a permanent 
record  of  the  percentage  of  CO,  in  the  flue 
gas,  a record  of  importance  in  obtaining 
the  highest  combustion  efficiency  In  a boiler 
plant.  The  principle  employed  by  most  of 
these  devices  is  to  separate  the  CO,  from 
the  other  flue  gases  an<J  measure  the  dif- 
ference in  volume  before  and  after  separa- 
tion, recording  the  percent  change  in 
volume.  The  instruments  include  devices, 
generally  bell  float  and  tank  arrangements 
for  separating  the  sample  volume  of  gas 
to  be  tested  and  repeating  the  process  at 
definite  intervals,  usually  every  three  min- 
utes, and  they  are  so  arranged  that  the 
gases  remain  at  uniform  temperature 
throughout  the  process  to  eliminate  error 
due  to  changing  temperature.  A con- 
tinuous flow  of  water  furnishes  the  mo- 
tive force  in  these  instruments. 

Another  type  of  instrument  which 
obtains  a continuous  record  operates  on 
a slightly  different  principle.  In  this  device 
the  flue  gas  passes  continuously  through  an 
orifice,  then  through  a chamber  in  which 
the  COs  is  extracted  from  the  gas.  and 
finally  through  a second  orifice.  This  ex- 
traction of  CO,  produces  a reduction  In 
volume  and  a corresponding  reduction  in 
the  pressure  of  the  gas.  This  change  in 
pressure  is  transmitted  to  a recording 
gage.  The  records  of  all  these  recorders 
are  registered  on  a paper  roll  or  dial 
operated  by  a clock  mechanism. 

Though  the  CO,  content  is  not  the 
absolute  index  of  combustion  efficiency,1 
it  is  commonly  taken  as  the  index  in  com- 
mercial practice  because  of  the  ease  with 
which  It  may  be  obtained.  The  theoretical 
percentage  of  CO,  for  complete  combustion 
of  carbon  is  about  21%.  However,  for 
ordinary  fuels  burned  in  a boiler  furnace 
this  cannot  be  obtained,  from  15  to  16% 
being  the  most  that  can  be  expected  under 
the  very  best  conditions,  with  an  average 
range  of  10  to  14%  for  general  practice. 
If  the  content  is  less  than  12%  it  shows 
that  an  excess  of  air  has  been  supplied. 

Manufacturers: 

Chadburn  Ship  Telegraph  Co.  of  Amer- 
ica. Inc.,  Troy,  N.  Y.  “W.  R.”  (Ex- 
clusive distributor,  Yarnall- Waring  Co- 
Philadelphia.  Pa.) 

Defender  Automatic  Regulator  Co.,  St. 
Louis.  Mo.  “Defender.” 

Foxboro  Co.,  Inc.,  The,  Foxboro.  Mass. 

Hays  Corp.,  The  Joseph  W.,  Michigan 
City.  Ind.  “Hays.” 

Mono  Corp.  of  America,  25  W.  Broadway, 
New  York,  N.  Y. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia. 
Pa.  “Princo.” 

Republic  Flow  Meters  Co.,  2240  Dlversey 
Blvd.,  Chicago,  111. 

Uehling  Instrument  Co.,  Paterson,  N.  J. 

Yarnall-Waring  Co.,  Mermaid  Ave.. 
Chestnut  Hill,  Philadelphia,  Pa.  “Yar- 
way.” 

RECORDERS.  METER  READING.— An 

attachment  designed  to  fit  over  an  ordinary 
residence  watt-hour  meter  and  t°  record 
the  reading  of  the  meter  on  a card  by 
turning  a thumb  screw. 

Manufacturer: 

• Economy  Appliance  Co.,  The,  617  Marsh- 
Place  Bldg.,  Waterloo.  Iowa.  “Mut- 
ton's.” 

RECORDERS,  POWER  ECONOMY. 
ELECTRIC  RAILWAY.—Instrumcnts  or 
meters  for  use  on  electric  railwav  cars  or 
locomotives  which  record  on  dia’s  the 
power  consumption,  the  time  power  is  on 
the  motors,  or  print  on  tape  the  amount  of 
time  powder  is  on  the  motors,  or  tho 
amounting  of  coasting.  None  of  these  de- 
vices in  themselves  save  power,  but  merely 
record  the  power  consumption  or  some 
element  of  the  operating  cycle  which  is 
related  to  the  power  consumption.  Through 
the  installation  of  such  devices  on  one 
car  of  a train,  a locomotive,  or  on  every 
motor  car  where  such  cars  are  operated 
singly,  the  power  consumption  or  some 
re!ated  element  is  made  available.  It  is 
thus  possible  to  determine  the  most  ef- 
ficient motornian  as  well  as  the  most 
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wasteful,  and  to  establish  standards,  based 
on  the  most  economical  use  of  power  for 
the  performance  of  the  various  operating” 
schedules.  All  motormen  can  then  be  en- 
couraged to  approximate  as  closely  as  pos- 
sible the  standard  performance  as  de- 
termined by  test  and  calculation.  In  this 
manner  important  savings  in  power  for 
traction  purposes  are  made  possible.  The 
saving  in  power  cohsumptlon  through  the 
use  of  such  devices  on  electric  railway 
systems  is  dependent,  of  course,  on  the 
operating  conditions  obtaining,  tests  Indi- 
cating that  it  will  range  frbm  about  10% 
to  20%  or  more. 

It  is  also  found  that  in  connection  with 
the  saving  in  power  consumption,  there 
are  concurrent  savings  in  brake- shoe  and 
wheel  wear  which  are  substantial  in 
amount.  In  connection  with  the  use  of 
any  type  of  power-economy  device,  a de- 
partment to  keep  the  individual  records, 
assist  in  establishing  standards,  make  the 
required  adjustments,  and  retain  the  in- 
terest of  the  motormen,  is  necessary  if  the 
maximum  results  are  to  be  secured  and 
maintained. 

Three  principal  types  are  in  use:  (a) 
the  watt-hour  meter,  (b)  the  "power  on" 
clock,  (c)  the  "coasting"  clock.  The  watt- 
hour  meter  records  the  actual  power  con- 
sumption in  kilowatt-hours.  The  "power 
on"  clock  records  the  time  power  is  on 
the  motor.  The  "coasting"  clock  records 
the  time  of  coasting,  i.  e.,  that  interval 
of  time  between  shut-off  of  power  and 
application  of  brakes.  Some  types  of  these 
devices  are  installed  where  the  motorman 
can  see  the  dials  and  after  he  is  familiar 
with  the  instrument,  can  tell  relatively 
how  he  is  operating  his  car  or  train  as  re- 
gards the  economical  use  of  power.  Other 
types  are  Installed  in  convenient  locations 
on  the  car  or  locomotive  and  integrate  and 
print  on  a tape  at  any  desired  time  or 
place  through  the  insertion  and  turning 
of  a suitable  key,  the  element  of  the 
operating  cycle  which  they  are  designed 
to  measure. 

A late  addition  to  the  watt-hour  type  of 
recorder,  which  is  supplied  if  desired,  con- 
sists of  three  resetable  dials,  A,  B and  C, 
suitably  geared  to  the  main  recording  gear 
train,  which,  based  on  past  experience,  in- 
dicate when  a car  should  be  brought  in 
for  (a)  inspection  ^f  brakes,  (b)  oiling  of 
motors,  and  (c)  general  inspection.  Each 
of  these  dials  is  provided  with  a stationary 
indicator  or  pointer  which  can  be  set  by 
some  one  in  authority  and  is  then  locked 
in  place.  When  the  moving  pointer  on  a 
dial  reaches  the  set  indicator,  the  car 
should  be  borught  In  for  inspection  or 
work  indicated  by  that  particular  dial.  This 
feature  of  the  watt-hour  meter  saves  con- 
siderable .clerical  work  required  in  the 
ordinary  procedure  to  follow  up  cars  and 
the  mileage  or  work  they  do  so  that  in- 
spections, ollings  and  overhauling  will  be 
taken  care  of  at  the  proper  time. 

Manufacturer: 

Railway  Improvement  Co.,  61  Broadway, 
New  York,  N.  Y.  “Rico." 

RECORDERS,  PRESSURE.— G ages 
which  make  a permanent  record  on  a 
chart  of  the  air  or  steam  pressure.  They 
are  very  useful  in  power  plants,  giving  a 
record  of  the  furnace  regulation  and  in- 
dicating whether  an  excess  of  coal  is 
burned  by  alternately  running  up  the  pres- 
sure and  then  allowing  it  to  drop  down 
low  again. 

Manufacturer: 

Crosby  Steam  Gage  & Valve  Co.,  Bos- 
ton, Mass.  "Crosby." 

RECORDERS.  PRODUCTION,  ELEC- 
TRICALLY OPERATED.— Production  re- 
corders, electrically  operated,  are  made  In 
several  forms  for  the  various  types  of 
products  they  may  be  used  on  and  to 
conform  to  the  production  systems  that 
have  been  Installed  in  the  factories.  For 
machine  operations  they  generally  operate 
in  the  form  of  a speed  dr  revolution 
counter.  Timing  machines,  which  are  often 
operated  from  a master  clock,  giving  a 
synchronous  record  for  all  machines,  usual- 
ly form  a part  of  the  recorder.  In  some 
processes  tickets  are  inserted  in  the  pro- 
duction recorder  when  the  job  is  started. 
This  stamps  the  time  of  starting.  When 
the  job  is  completed  the  number  of  pieces 
or  parts  produced  and  the  elapsed  time 
are  also  recorded  on  the  ticket. 

Manufacturers: 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia.  Pa.  "Tetco." 


ESTERLINE-ANGUS  CO.,  THE.  Lemcke 
Annex,  Indianapolis,  Ind.  See  Instru- 
ments, electrical,  curve  drawing, 
graphic  recording  or  printing,  miscel. 
— Adv. 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

International  Time  Recording  Co.,  50 
Broad  St.,  New  York,  N.  Y.  “Inter- 
national." 

*Thwing  Instrument  Co.,  3339  Lancaster 
Ave.,  Philadelphia,  Pa. 

RECORDERS,  S P E E D.— These  are 
mechanical  recording  devices  that  are  at- 
tached to  motor-driven  or  other  power-* 
driven  machinery  of  various  kinds  to 
record  the  rotative  speed  at  certain  definite 
intervals.  They  are  sometimes  in  the 
nature  of  a tachometer,  having  a print- 
ing mechanism  attached  so  that  the  indi- 
cation may  be  recorded  upon  a strip  of 
paper  at  definite  intervals. 

Manufacturer: 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave,.  Chicago,  111. 

RECORDERS,  TIME,  ELECTRIC,  MIS- 
CELLANEOUS. — These  are  a special  form 
of  electric  clock  which  is  not  used  primar- 
ily to  indicate  time  but  to  record  the  time 
when  a certain  operation  occurs,  etc.  They 
may  be  made  with  a clock  dial  or  ar- 
ranged with,  a special  recording  chart  in 
place  of  the'  dial.  Special  forms  of  these 
time  recording  instruments  are  used  for 
making  records  of  switching  operations, 
synchronizing  and  other  operating  details 
in  power  plants,  etc.  They  may  include 
relays  to  actuate  the  recording  mechanism 
at  the  moments  when  the  time  records 
are  to  be  made. 

Manufacturers: 

Automatic  Time  Stamp  Co.,  The,  160 
Congress  St.,  Boston.  Mass.  “Dura- 
graph." 

Brown  Instrument  Co.,  The,  Philadel- 
phia, Pa.  “Brown." 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco." 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  Warren  Master  Clock 
for  central  station  service.  See 
“Clocks,  Electric,”  for  description.  Also 
Oscillograph,  which  see  for  descrip- 
tion.— Adv. 

Gisholt  Machine  Co..  1241  E.  Washing- 
ton Ave.,  Madison,  Wis. 

International  Business  Machines  Co., 
Ltd..  Royce  St.  & Campbell  Ave.,  West 
Toronto,  Ont.,  Can.  "International." 

International  Time  Recording  Co.,  50 
Broad  St.,  New  York,  N.  Y.  “Inter- 
national.” 

Moise-Klinkner  Co.,  369  Market  St..  San 
Franc  isco,  Cal. 

Nachod  Signal  Co.,  Inc.,  4771-4777  Louis- 
ville Ave.,  Louisville,  Ky. 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 

Thwing  Instrument  Co.,  3339  Lancaster 
Ave.,  Philadelphia,  Pa. 

Wilson-Maeulen  Co.,  Inc.,  730  E.  143rd 
St.,  New  York,  N.  Y. 

RECORDERS,  VACUUM.— Vacuum  gages 
which  make  a permanent  record  on  a 
chart  of  the  amount  of  the  vacuum.  They 
are  used  in  power  plants  and  arc  of  im- 
portance in  connection  with  condenser 
operation,  where  it  is  advisable  to  keep 
a definite  record  of  the  vacuum.  They 
operate  in  a manner  similar  to  the  pres- 
sure recorders,  giving  a graphic  record  on 
either  a circular  disk  chart  or  on  a con- 
tinuous roll. 

Manufacturer: 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass.  “Crosby." 

RECORDING  ^COMPUTING  MA- 
CHINES CO..  THE.— Dayton,  Ohio.  Man- 
ufacturer of  ignition  instruments,  magne- 
tos, generators  and  small  motors.  President 
and  general  manager.  Will  I.  Ohmer;  sec- 
retary, Henry  N.  Rlehle;  treasurer, 
Howard  Linkert;  sales  manager,  Robert 
F.  Ohmer.  Main  office,  1 Essex  Ave..  Day- 
ton,  Ohio.  Factories,  Dayton,  Ohio.  Branch 
office,  Dayton  Fare  Recorder  Co.,  Dayton, 
Ohio. 

RECORDING  DEVICES  CO.,  THE.— 
Dayton,  Ohio.  Manufacturer  of  die  cast- 
ings. dies  for  molded  insulation,  screw 
machine  products,  metal  stampings,  etc. 
President,  F.  M.  Sayre;  vice-president  and 
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general  manager,  H.  G.  Defendorf;  secre- 
tary and  treasurer,  E.  F.  Brown.  Main 
office,  5th  & Norwood  Sts.,  Dayton,  Ohio. 
Branch  offices.  New  York,  N.  Y. : Phila- 
delphia. Pa.;  Chicago,  111.;  Detroit,  Mich. 

RECORDING  INSTRUMENTS,  GRAPH- 
1C,  OR  CURVE  DRAWING.— See  Am- 
meters, recording  or  curve  drawing:  Volt- 
meters, recording  or  curve  drawing;  Watt- 
meters, recording  or  curve  drawing;  also 
Instruments,  electrical,  curve  drawing  or 
graphic  recording,  miscel. 

RECORDING  METERS,  WATT-HOUR 
INTEGRATING. — See  Meters,  watt-hour. 

RECTIFIER. — A rectifier  is  a device 
which  rectifies  alternating  current,  that 
is,  reverses  every  other  half  wave  so  that 
the  current  will  be  made  to  flow  continu- 
ally in  one  direction.  There  are  two  gen- 
eral types,  the  commutator  or  switching 
type  and  the  valve  type. 

In  the  former  a rotating  commutator  or 
vibrating  switch  is  operated  synchronously 
with  the  alternating  current  and  is  so 
connected  that  the  current  in  the  d-c. 
system  always  flows  in  the  same  direction. 
For  satisfactory  operation  these  types  re- 
quire absence  of  “hunting"  and  commuta- 
tion at  the  exact  instant  of  zero  current, 
otherwise  sparking  will  result. 

In  the  valve  type,  use  is  made  of  elec- 
tric valves,  that  is,  of  devices  that  will 
permit  the  flow  of  current  in  one  direc- 
tion, but  not  In  the  opposite  direction. 
These  valves  are  of  several  distinct  types. 
Two  valves  are  generally  used.  One  end 
of  each  valve  is  connected  to  an  end  of 
a transformer  secondary  or  balancing  coil, 
while  the  other  ends  are  joined  together 
and  connected  to  one  terminal  of  the  d-c. 
load.  The  other  terminal  of  this  load  is 
connected  to  the  middle  of  the  transformer 
or  balancing  coil.  This  current  can  flow 
through  only  one-half  of  the  transformer 
during  each  half  wave,  but  will  be  con- 
tinually flowing  in  one  direction  through 
the  d-c.  circuit. 

Rectifiers  are  used  only  for  circuits  hav- 
ing relatively  small  power  rating,  the  rec- 
tified circuits  of  the  largest  power  rating 
being  those  for  series  magnetite  arc  lamps. 
Apart  from  this  application,  rectifiers  are 
generally  used  for  charging  storage  bat- 
teries from  a-c.  circuits,  for  electrical  pre- 
cipitation circuits,  motion-picture  service, 
small  d-c.  magnets,  occasionally  for  elec- 
trolytic experimental  work,  etc.  For  heavy 
currents  and  large  power  service  synchron- 
ous converters  or  motor- generators  are 
used  instead  of  rectifiers. 

RECTIFIERS,  BATTERY-CHARGING 
SERVICE. — Where  only  alternating  cur- 
rent is  available,  battery  charging  may 
be  accomplished  by  using  a rectifier.  In 
general  this  applies  only  to  charging  at 
one  time  a rather  small  number  of  bat- 
teries, each  having  cells  of  small  or 
medium  size,  because  where  a large  num- 
ber of  batteries  are  charged,  such  as  in 
a garage  where  a fleet  of  electric  vehicles 
is  kept,  a synchronous  converter  or  motor- 
generator  is  generally  used  to  obtain 
higher  efficiency.  The  number  of  batteries 
to  be  charged  at  one  time  and  their  size 
largely  determines  the  type  of  rectifier  to 
use.  Where  one  or  more  batteries  of  the 
same  type  and  current  rating  can  be  con- 
nected in  series  to  give  a counter  e.  m.  f. 
of  from  70  to  about  90  volts  at  beginning 
of  charge  and  where  the  charging  cur- 
rent normally  is  between  10  and  50  am- 
peres, the  mercury-arc  rectifier  is  general- 
ly used  on  110  to  220-volt  a-c.  circuits. 
It  has  the  disadvantage  that  it  is  less 
efficient  at  lower  voltages  and  smaller 
number  of  cells  than  the  lonized-gas  and 
certain  mechanical  types  of  Rectifiers.  The 
ionized-gas  type  is  frequently  used  for 
charging  ignition,  lighting  and  starting 
batteries  for  gasoline  automobiles,  one  or 
a few  batteries  of  the  same  tyne  and 
rating  in  series  being  charged  efficiently 
by  this  means.  Vibrating  rectifiers  are 
used  for  only  very  small  batteries,  such 
as  for  ignition  or  light  signaling  service. 
Electrolytic  rectifiers  are  sometimes  used 
for  charging  one  or  a,  few  individual  small 
cells.  These  three  latter  types  require 
relatively  little  skilled  attention,  but  are 
limited  to  low  current  ratings. 

All  types  of  rectifiers  that  do  not  receive 
constant  attention  are  generally  arranged 
so  that  the  current  is  automatically  de- 
creased as  the  charge  progresses,  and  they 
are  often  provided  with  a time  switch  or 
ampere-hour  meter  cutofT  so  that  the 
charge  is  automatically  stopped  at  a pre- 
determined time  or  after  a definite  amount 
of  recharge. 


Digitized  by  ^.OOQie 


RECTIFIERS 


EM F ELECTRICAL  YEAR  BOOK 


RECTIFIERS 


Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

American  Battery  Co.,  1134  Fulton  St., 
Chicago,  111.  “American. ” 

BATTERY  TOOLS  CO..  29-A  N.  Willow 
St.,  Montclair,  N.  J. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.*’ 

Electric  Products  Co.,  The,  Cleveland, 
Ohio.  “Wotton.” 

Fore  Electrical  Mfg.  Co.,  Inc.,  5255  N. 
Market  St.,  St.  Louis.  Mo. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Elektro.” 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland,  Ohio.  “F-F.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Standard  Mercury  Arc 
Rectifier  Battery  Charging 
Sots  for  charging  automo- 
bile, signal  or  telephone  bat- 
teries made  in  standard 
sizes  of  10,  30  and  50  amp. 
capacity,  and  in  d-c.  volt- 
ages ranging  from  10  to  100 
volts  when  operated  at  110 
volts  alternating  current, 
and  from  20  to  175  when  op- 
erated from  220  volts.  Suit- 
able for  circuits  of  60  cycles 
or  more.  Special  rectifiers 
can  be  furnished  for  higher 
d-c.  voltages  than  the  fore- 
going in  capacities  up  to  50  amp.  or 
for  operation  on  25,  30  or  40  cycles. 
(Bulletin  43950.)  See  adv.  pages  1203- 
1223.— Adv. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  “HB.“ 

Leich  Electric  Co.,  Genoa.  111. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Main  Electric  Co..  Cleveland,  Ohio. 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Mohawk  Electric  Mfg.  Co..  15  Kirk  PL, 
Newark.  N.  J.  “Rollinson.” 

Ross  Engineering  Co.,  J.  J.  1006  E. 
Lamed  St..  Detroit,  Mich.  “Ross.” 

Stahl  Rectifier  Co..  1401-5  W.  Jackson 
Blvd.,  Chicago,  111. 

UNITED  ELECTRIC  APPARATUS  CO. 
1529-33  Columbus  Ave.,  Boston.  Mass. 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis.” 

Wagner  Electric  Mfg.  Co..  6400  Plymouth 
Ave.,  St.  Louis.  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

RECTIFIERS,  COMMUTATING  TYPE. 
— In  this  type  a commutator  and  a pair 
of  slip  rings  are  mounted  on  the  shaft  of 
a synchronous  motor.  Pairs  of  brushes 
bearing  on  the  slip  rings  and  commutators 
form  the  terminals  for  the  a-c.  and  d-c. 
circuits.  There  are  sometimes  as  many 
segments  in  the  commutator  as  poles  in 
the  motor,  although  to  reduce  sparking 
some  have  a large  number  of  smaller  seg- 
ments jumpered  together,  giving  as  many 
sections  as  there  are  poles  in  the  motor 
with  some  dead  segments  between  sec- 
tions. Absence  of  hunting  in  the  motor 
is  essential  to  satisfactory  operation. 
These  rectifiers  are  used  largely  for  stor- 
age-battery charging  in  private  garages 
and  service  stations.  Special  forms  of  this 
rectifier  are  used  for  rectifying  small  cur- 
rents for  measurement  on  a galvanometer, 
also  for  rectifying  high-voltage  current  for 
use  in  smoke  and  dust  precipitation  in 
stacks. 

Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland.  Ohio.  “F-F.” 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Minnesota  Storage  Battery  Co..  208-210 
N.  4th  St..  Minneapolis,  Minn. 

Ross  Engineering  Co.,  J.  J.,  1006  E. 
Larned  St.,  Detroit.  Mich. 

Stahl  Rectifier  Co..  1401-5  W.  Jackson 
Blvd..  Chicago,  111. 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

RECTIFIERS,  ELECTROLYTIC  TYPE. 
— These  are  of  the  electric  valve  type  and 
depend  upon  the  fact  that  when  a cell  is 
made  up  with  an  aluminum  plate  and  one 
of  lead  or  carbon  in  a bath  of  ammonium 
phosphate,  sodium  borate  or  certain  other 
solutions,  a current  may  be  made  to  pass 


freely  Into  the  aluminum  plate ; however, 
when  it  reverses  and  starts  to  pass  out- 
ward, a layer  of  highly  insulating  oxide  is 
formed  which  stops  the  flow.  In  this  way 
the  “valve  action”  Is  effected.  In  these 
rectifiers  two  aluminum  plates  are  gen- 
erally used  with  one  lead  or  carbon  plate 
between  them.  Thus  the  two  valves  are 
obtained  for  the  arrangement  described 
above  under  “rectifiers”.  This  rectifier  is 
simple  and  Inexpensive,  but  of  low  effi- 
ciency, generally  below  60%.  On  account 
of  the  large  resistance  loss,  the  tempera- 
ture of  the  cell  tends  to  become  excessive, 
so  that  It  is  generally  suitable  only  for 
light  or  intermittent  loads.  They  are  used 
principally  for  electrotherapeutic  work  or 
where  an  Inexpensive  rectifier  is  required 
for  only  occasional  direct-current  service, 
such  as  in  a laboratory. 

Manufacturers: 

American  Battery  Co..  1134  Fulton  St., 
Chicago,  111.  “Ab-rec.’’ 

Atlantic  Clock  Co.,  45  India  St.,  Boston. 
Mass. 

Betz  Co..  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Liberty  Electric  Corp..  Port  Chester,  N.  Y. 

mcintosh  battery  & optical  co.. 

223-233  N.  California  Ave..  Chicago.  111. 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

RECTIFIERS,  HIGH-VOLTAGE.— High- 
voltage  rectification  may  be  accomplished 
by  means  of  a special  form  of  vacuum  or 
electron  tube  called  the  Kenotron.  These 
tubes  are  furnished  in  standard  sizes,  rated 
from  100.000  to  10  000  volts  on  the  d-c. 
side.  The  current  capacity  is  100  to  250 
milliamperes  direct  current.  One  of  the 
principal  uses  of  this  high  voltage  rectified 
current  is  in  electrical  precipitation  by  the 
Cottrell  process.  The  principle  upon  which 
this  rectifier  depends  for  Its  operation  is 
the  fact  that  a highly  evacuaied  chamber 
containing  two  metal  electrodes,  one  of  which 
is  incandescent  and  the  other  relatively  cold, 
possesses  a unilateral  conductivity,  so 
that  current  passes  through  the  tube 
only  when  the  heated  electrode  is  negative. 
Tt  thus  may  be  used  to  rectify  alternating 
currents  like  other  types  of  electric  valve. 
The  amount  of  current  which  can  be  recti- 
fied by  this  tube  Increases  rapidly  with  the 
temperature  of  the  heated  electrode,  but 
remains  constant  as  long  as  the  temperature 
of  the  latter  Is  maintained  constant.  The 
heated  electrode  or  cathode  consists  of  a 
spiral  tungsten  filament  supported  in  a 
metal  frame.  The  anode  Is  of  sheet  molyb- 
denum in  the  shape  of  a cylinder  mounted 
on  metal  supports.  Both  elements  are 
assembled  in  a glass  bulb  which  is  ex- 
hausted by  special  means. 

Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Kenotron.”  a product  of 
the  G-E  Research  Laboratories.  Sup- 
plied in  four  standard  sizes:  100,000 
volt.  100  milliampere;  20,000  volt.  100 
milliampere;  10.000  volt.  100  milliam- 
pere, and  100,000  volt.  250  milliampere. 
See  adv.  pages  1203-1223. — Adv. 

RECTIFIERS,  IONIZED  GAS  (OR  TUN- 
GAR)  TYPE. — This  rectifier  is  of  the  elec- 
tric valve  type.  Within  a glass  bulb  is 
included  a short  tungsten  wire  which  is 
kept  at  a white  heat  like  the  filament  of  a 
Mazda  lamp.  Opposite  it  and  about  % in. 
away  is  a comparatively  cool  disk  of 
tungsten.  The  bulb  is  filled  with  an  inert 
gas,  such  as  argon.  Due  to  the  ionization 
which  takes  place  at  the  surface  of  the 
heated  wire,  a stream  of  electrons  passes 
from  the  heated  wire  to  the  plate.  If  the 
plate  on  the  one  side  and  the  heated  wire 
on  the  other  are  made  electrodes  and  sub- 
jected to  an  alternating  e.  m.  f..  a current 
will  flow  from  the  plate  to  the  filament, 
but  not  in  the  opposite  direction.  In  this 
way  an  electric  valve  is  produced,  which 
may  be  used  In  the  double-valve  rectifier, 
as  described  under  Rectifier.  It  is  also 
used  in  small  sizes  as  a single-valve  recti- 
fier. placed  directly  In  the  circuit  and  cut- 
ting out  alternate  waves.  This  rectifier  is 
self-starting  and  has  no  moving  parts.  This 
type  is  largely  made  in  the  smaller  sizes 
and  is  used  for  charging  automobile  storage 
batteries  of  6 or  12  volts,  such  as  are  used 
for  ignition,  lighting  and  starting  service 
on  gasoline  cars. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Tungar”  Battery  Charg- 
ers. A popular  charging  device  for 
garage  or  service  station  use.  It  ia 
simple  in  construction,  light  in  weight, 
and  self-starting,  and  requires  no  ex- 
pert attendance.  Its  first  cost  and 
operating  expense  are  very  low.  The 
smaller  sizes  operate  from  any  lamp 
socket  on  alternating  current.  There 
is  a size  for  almost  every  purpose,  but 
if  the  largest  size  is  not  sufficient,  ad- 
ditional units  may  be  added.  The 
sizes  made  are:  6-  and  12-amp..  75 
volts;  5-amp.,  30  volts;  and  5-  and  2- 
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amp.  at  7.5  volts.  The  small  sizes  are 
made  portable  and  are  often  used  to 
charge  a battery  without  removing  it 
from  the  car.  The  “Tungar”  Battery 
Charger  is  applicable  also  to  railway 
signal  battery  charging,  laboratory, 
factory,  and  other  uses.  The  efficiency 
of  the  6-amp.,  75-volt  size  is  about 
75%  at  full  load.  Fully  described  in 
Bulletin  Y-1457.  See  adv.  pages  1203- 
1223.— Adv. 

Liberty  Electric  Corp.,  Port  Chester.  N.  Y. 

RECTIFIERS,  MERCURY-ARC  TYPE. 
— This  rectifier  is  of  the  electric  valve  type 
It  depends  upon  the  action  of  a short  arc 
in  mercury  vapor  and  with  mercury  and 
Iron  or  graphite  as  electrodes.  Here  the 
current  will  pass  from  the  Iron  to  the 
mercury  but  not  in  the  reverse  direction. 
For  single-phase  rectifiers  the  two  valves 
needed  for  the  arrangement  described 
under  Rectifiers  are  provided  by  using  a 
bulb-shaped  glass  receptacle  with  a pool  of 
mercury  for  the  common  terminal  attached 
to  the  direct-current  load,  and  two  iron 
electrodes  which  are  connected  to  the  ends 
of  the  transformer  secondary.  To  carry  the 
arc  over  the  instants  when  the  current  would 
otherwise  fall  to  zero,  inductance  is  placed 
in  the  circuit.  This  is  not  required  on  a 
three-phase  rectifier.  A second  mercury 
electrode  is  provided  close  to  the  main  pool 
for  starting  the  arc.  By  rocking  the  bulb 
the  mercury  in  the  two  pools  Is  momentarily 
brought  together  and  then  separated,  pro- 
ducing an  arc.  which  then  spreads  to  one 
or  the  other  of  the  iron  terminals.  Between 
these  the  positive  end  of  the  arc  alternates, 
while  its  negative  end  remains  at  the  mer- 
cury pool.  The  air  is  extracted  from  the 
bulb  so  that  it  will  contain  nothing  but 
mercury.  To  prevent  too  high  a tempera- 
ture. the  bulb*  is  enlarged  so  as  to  form  a 
condensing  chamber,  which  is  much  larger 
than  the  space  needed  to  enclose  the 
electrodes. 

The  losses  depend  upon  the  current  but 
not  upon  the  voltage  of  the  system  to  be 
rectified,  so  that  for  higher  voltages  the 
efficiency  of  the  rectifier  is  increased.  In 
the  high  voltages  it  is  often  used  to  supply 
direct  current  for  series  arc  lighting  sys- 
tems with  magnetite  lamns.  These  rectifiers 
are  also  used  widely  for  storage-battery 
charging,  picture  projection  and  other  d-c. 
supply  of  medium  current  values. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W..  Toronto.  Ont..  Can. 

COOPER  HEWITT  ELECTRIC  CO.  95 
River  St.,  Hoboken.  N.  J.  “Cooper 
Hewitt.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  A combined-unit  mercurv 
arc  set  for  operation  of  series  or 
luminous  arc  lamps,  consisting  of  a 
constant-current  transformer,  d-c.  re- 
actance, tube  tank,  exciting  trans- 
former, static  discharger  and  pilot 
lamp  mounted  on  a common  base.  The 
outfit  is,  therefore,  complete  in  itself 
with  the  exception  of  the  switchboard 
panel.  This  compact  construction  re- 
duces to  a minimum  the  space  re- 
quired. makes  all  parts  readily,  acces- 
sible and.  with  all  wiring  done  at  the 
factory,  the  customer  needs  to  con- 
nect only  the  two  primary  and  the  two 
secondary  lea^s.  The  standard  sets 
are  made  in  25.  50  and  75-light  sizes 
for  2200  volts.  25  and  60-cycle  primarv 
and  the  4.  5 and  6.6-amp.  secondaries. 
If  necessary,  outfits  can  be  built  for 
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operation  on  any  frequency  between  25 
•and  133  cycles  and  13,200  volts  pri- 
mary. (Bulletin  43900.)  See  adv.  pages 
1203-1223.— Adv. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

RECTIFIERS,  MOTION  -PICTURE 
SERVICE. — Rectifiers  are  sometimes  used 
for  motion-picture  service  as  the  d-c.  arc 
is  much  steadier  and  brighter  than  the  a-c. 
arc.  In  many  of  the  larger  theaters  motor- 
generator  sets  or  small  synchronous  con- 
verters are  used.  The  mercury-arc  type  of 
rectifier  is  probably  the  most  widely  used 
for  this  service  in  the  smaller  theaters,  as 
the  mechanical  and  other  types  of  recti- 
fiers have  not  given  as  satisfactory  results 
because  of  insufficient  current  capacity. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A special  line  of  mercury 
arc  rectifiers  for  moving  picture  ma- 
chine arc  lamps.  Also  the  G-E  "Com- 
pensarc"  in  motor  generator  and  trans- 
former types.  See  adv.  pages  1203- 
1223.— Adv. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  “HB.” 

Liberty  Electric  Corp..  Port  Chester,  N.  Y. 

Ross  Engineering  Co.,  J.  J..  1006  E. 
Lamed  St..  Detroit,  Mich.  “Ross.” 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Williams,  Brown  A Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

RECTIFIERS,  RADIO.— See  Detectors, 
radio. 

RECTIFIERS,  VIBRATING  OR  ELEC- 
TROMECHANICAL TYPE.— These  are  of 
the  switching  type.  There  is  an  a-c.  elec- 
tromagnet with  a flat  spring  polarized 
armature,  which  Is  timed  to  vibrate  ap- 
proximately in  unison  with  the  frequency 
of  the  current.  During  half  of  each  wave, 
or  in  the  case  of  battery  charging  so  long 
as  the  alternating  e.  m.  f.  is  in  excess  of 
the  battery  voltage,  this  armature  Is  pulled 
over  toward  the  magnet  and  holds  closed 
the  circuit  through  which  the  rectified  cur- 
rent is  to  flow.  During  the  remainder  of 
the  cycle  the  armature  is  released  and 
repelled  and  the  circuit  remains  open.  In 
this  form  only  half  of  the  wave  is  rectified ; 
by  using  two  such  switches  in  an  arrange- 
ment similar  to  the  double-valve  device 
described  under  Rectifiers;  the  whole  wave 
can  be  rectified.  Another  form  uses  a 
double  switch  with  two  opposing  magnets 
and  two  opposite  contacts.  In  this  case 
the  vibrating  armature  is  held  against  one 
contact  during  half  of  the  period,  or  less  in 
the  case  of  battery  charging  and  against* 
the  opposite  contact  during  the  other  half. 
This  rectifier  is  also  connected  like  the 
double-valve  type,  each  contact  correspond- 
ing to  a valve. 

This  type  of  rectifier  is  used  quite  widely 
in  the  small  sizes  for  such  services  as 
charging  one  or  a small  number  of  storage 
cells,  such  as  three-cell  ignition  batteries. 

Manufacturers: 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass.  "Cambridge/' 

Fore  Electrical  Mfg.  Co.,  Inc.,  5255  N. 
Market  SL,  St.  Louis,  Mo. 

France  Mfg.  Co.,  The.  10325  Berea  Rd., 
Cleveland.  Ohio.  "F-F." 

Leich  Electric  Co..  Genoa,  111. 

Liberty  Electric  Corn.,  Port  Chester,  N.  Y. 

Main  Electric  Co..  Cleveland.  Ohio. 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  "St.  Louis." 

RED  BAND. — Trade  name  for  Induction 
motors  manufactured  bv  the  Howell  Elec- 
tric Motors  Co.,  Howell,  Mich. 

RED  CORE.— Trade  name  for  wire 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

RED  CORE. — Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Habir- 
shaw  Electric  Cable  Co.,  Point  St.,  Yonk- 
ers, N.  Y 

RED  CROSS. — Trade  name  for  commu- 
tator lubricating  compounds  manufactured 
by  Hart  A Co.,  124  N.  Main  St.,  Fostoria. 
Ohio. 

RED  DEVIL. — Trade  name  for  linemen’s 
and  electricians’  tools  and  appliances 
manufactured  by  the  Smith  A Hemen- 
way  Co.,  Inc.,  Irvington,  N.  J. 

RED  DEVIL. — Trade  name  for  lamp  col- 
oring compound  made  by  the  Technical 


Color  A Chemical  Works,  382  Hudson  St., 
New  York,  N.  Y. 

RED  E. — Trade  name  for  buffing  wheels 
manufactured  by  A.  P.  Munning  A Co., 
Church  St.,  Matawan,  N.  J. 

RED-HOT. — Trade  name  for  gasoline  and 
kerosene  torches  and  fire  pots  manu- 
factured by  the  Ashton  Mfg.  Co.,  184 
Emmet  St..  Newark,  N.  J. 

RED  LINE. — Trade  name  for  chain 
hoists  manufactured  by  the  Clinton  E. 
Hobbs  Co.,  30-35  Pearl  St.,  Boston,  Mass. 

RED  LINE. — Trade  name  for  mica  tubT 
ing  manufactured  by  the  Liberty  Mica 
Co.,  79  Sudbury  St.,  Boston,  Mass. 

RED  SEAL. — Trade  name  for  gasoline 
engines  manufactured  by  the  Continental 
Motors  Corp.,  2951  JefTerson  Ave.,  E.,  De- 
troit, Mich. 

RED  SEAL. — Trade  name  for  dry  bat- 
teries manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI., 
New  York,  N.  Y. 

RED  SEAL. — Trade  name  for  storage 
batteries  manufactured  by  the  Wolke  Lead 
Batteries  Co.,  918-923  E.  Main  St.,  Louis- 
ville, Ky. 

RED  SPOT. — Trade  name  for  chain  sus- 
pensions for  high-candlepower  commercial 
lighting  units  manufactured  by  the  F.  W. 
Wakefield  Brass  Co.,  Vermilion,  Ohio. 

RED  TOP. — Trade  name  for  guy  anchors 
manufactured  by  the  Universal  Cable  Grip 
Co.,  Skaneateles,  N.  Y. 

RED  TYE. — Trade  name  for  mailing 
bags  manufactured  by  the  Milwaukee  Bag 
Co.,  216  S.  Water  St.,  Milwaukee,  Wis. 

RED  WING. — Trade  name  for  packing 
manufactured  by  the  Goodyear  Tire  A 
Rubber  Co.,  1144  E.  Market  St.,  Akron. 
Ohio. 

REDDY. — Trade  name  for  electric  toast- 
ers and  grills  manufactured  by  the  Cur- 
tainless Shower  Co.,  Inc.,  607-5th  Ave., 
New  York.  N.  Y. 

REDFIELD  - KING.  — 2448  Washington 
Ave.,  Ogden,  Utah.  Manufacturers  of 
electric  signs.  Business  established  1917. 
President.  F.  W.  Redfleld;  secretary  and 
general  manager.  William  G.  King;  treas- 
urer, Carl  Redfleld. 

REDMANOL  CHEMICAL  PRODUCTS 

CO.— 636-678  W.  22nd  St..  Chicago,  111. 
Manufacturer  of  electrical  insulating  ma- 
terials. President,  L.  V.  Redman;  vice- 
president.  A.  D.  Berlizheimer;  secretary, 
A.  J.  Weith;  treasurer.  Adolph  Karpen. 

REDMON,  EDGAR  A REDMON.— 218  S. 
1st  St.,  W.,  Cedar  Rapids,  Iowa.  Manu- 
facturers of  electric  dishwashers,  vege- 
table parers  and  other  kitchen  equipment. 

J1EDTOP  ELECTRIC  CO.,  INC.— 8 W. 
19th  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  cooking  and  heating  devices. 
Business  established  1916.  President,  C. 
W.  Coleman;  vice-president,  C.  C.  Fries; 
secretary  and  treasurer,  M.  R.  McKeon; 
general  manager,  Albert  Fries. 

REDUCERS,  CONDUIT.— Threaded  fit- 
tings in  the  form  of  collars  intended  to  be 
used  with  conduit  fittings  in  reducing 
threaded  holes  to  accommodate  conduit  of 
smaller  pipe  size.  Also  see  Adapters,  con- 
duit bushing. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  III. 

CROUSE-HINDS  CO..  Wolf  A 7th  North 
Sts.,  Syracuse.  N.  Y.  "Condulet." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bdg.,  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holliday  St.,  Baltimore,  Md. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Av.,  Pittsburgh,  Pa.  "OvalducL" 

THOMAS  A BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  "T  A B"  Male 
Reducer  (left)  for  securing  conduit  In 
an  outlet  of  the  next  smaller  size,  is 
bushed.  Three  sizes,  reducing  % to 
K in.;  1 to  % in.;  1%  to  1 in.  "T  A 


“T.  A B.”  Male  "T.  A B.M  Conduit 

Reducer  Enlarger 

B"  Conduit  Enlarger  (right)  is  also 
bushed.  Secures  conduit  in  an  outlet 
of  the  next  larger  size.  Four  sizes, 
enlarging  from  % to  % in.;  % to  1 in.; 
1 to  1%  in.;  IK  to  1%  in.— Adv. 
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REDUCERS,  CONNECTOR. — A con- 
nector, either  solderless  or  otherwise,  for 
joining  together  two  different  sizes  of  wire 
or  cable.  The  solderless  type  is  especially 
useful  In  connecting  solid  round  buses  on 
switchboards  ’ to  feeder  circuits.  The  term 
is  also  loosely  used  to  cover  pipe  or  con- 
duit couplings  for  joining  two  sizes  of  pipe. 

Manufacturers: 

CROUSE-HINDS  CO.,  Wolf  and  7th 
North  St.,  Syracuse,  N.  Y.  “Condulet/’ 

Frankel  Connector  Co..  Inc.,  Hudson  and 
Vestry  Sts.,  New  York,  N_Y.  (Ex- 
clusive distributor,  Westinghouse  Elec- 
tric A Mfg.  Co.,  East  Pittsburgh,  Pa.) 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury.  Conn. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

REDUCERS,  SOCKET. — See  Adapters, 
reducers  or  extensions,  socket. 

REDUCING  AGENTS. — Chemical  re- 
agents which  tend  to  reduce  metallic  com- 
pounds to  metal,  by  taking  away  their 
acid  constituent;  or  stated  another  way, 
reagents  with  strong  affinity  for  acid  ele- 
ments. Example:  Metallic  sodium  will 
reduce  most  metallic  chlorides  to  metal, 
combining  with  their  chlorine  to  form  so- 
dium chloride  and  leaving  the  metal  free: 

A1  CL-f  3 Na=Al  + 3 Na  Cl. 

Carbon  will  reduce  most  metallic  oxides: 

Fe2Os  + 30=2  Fe  + 3CO. 

Zinc  will  reduce  ferric  salts  to  ferrous  by 
taking  away  part  of  the  acid  element: 

2 FeCl*-f  Zn=2  FeCl*  + ZnCl*. 

REDUCTION,  CATHODIC.— The  use  of 
a material  which  it  is  desired  to  reduce  to 
metal  as  a cathode.  The  action  of  the 
electrolyzing  current  is  to  decompose  it 
and  leave  the  metal  base  of  the  material, 
if  the  cation  set  free  from  the  electrolyte 
is  strong  enough  to  perform  the  reduction. 
Example:  Lead  sulphide,  PbS,  used  as 

cathode  In  solution  of  sulphuric  acid;  the 
hydrogen  which  the  current  tends  to  lib- 
erate combines  with  the  S,  forming  HaS 
gas  which  escapes,  and  leaving  the  Pb  in 
place  of  the  PbS.  (Salom  process).  PbS 
can  also  be  floated  on  melted  Pb  under 
an  electrolyte  of  melted  NaCl;  on  passing 
current  the  Na  combines  with  the  S,  leav- 
ing the  Pb,  which  unites  with  the  melted 
Pb  cathode. 

REDUCTION,  ELECTROLYTIC.  — The 

placing  of  a substance  to  be  reduced  in  the 
catholyte,  or  liquid  in  contact  with  the 
cathode,  of  an  electrolytic  cell,  whereby  it 
is  subjected  to  the  reducing  action  of  the 
cathode.  Commonly  used  for  reducing  cy- 
anic compounds,  which  fnay  be  mixed  with 
or  dissolved  in  a suitable  acid,  alkaline  or 
neutral  catholyte;  often  used  as  a cheap 
substitute  for  such  expensive  reducing 
agents  as  sodium,  zinc,  etc.  The  catholyte 
may  be  a solution  of  an  acid,  like  sul- 
phuric. an  alkali,  like  caustic  soda,  or  a 
neutral  salt,  like  sodium  chloride. 

REE-NU-IT  ELECTRIC  MFG.  CO.— 958 
Acushnet  Ave.,  New  Bedford,  Mass.  Manu- 
facturer of  renewable  plug  fuses.  Business 
established  1919.  President  and  sales 
manager.  Joseph  E.  Grenache ; secretary, 
treasurer  and  general  manager,  Walter  O. 
Smith. 

RE  ECO. — Trade  name  for  electric  pumps 
and  internal  combustion  engines  manufac- 
tured by  the  Rlder-Erlcsson  Engine  Co., 
Walden,  N.  Y. 

RE  ECO. — Trade  name  for  farm  lighting 
and  power  plants  manufactured  by  the 
Rural  Electric  Equipment  Co.,  Canton,  Pa. 

REED  A PRINCE  MFG.  CO.— Worcester, 
Mass.  Manufacturer  of  screws,  nuts,  bolts, 
rivets,  etc.  President,  Edgar  Reed ; vice- 
president  and  general  manager,  E.  Howard 
Reed ; secretary.  Chester  T.  Reed ; treas- 
urer, Alden  Reed.  Main  office  and  factory, 
Worcester,  Mass.  Branch  office,  190  N. 
State  St.,  Chicago,  111. 

REED-PRENTICE  CO.— Boston,  Mass. 
Manufacturer  of  motor-driven  surface 
grinders.  Main  office,  53  Franklin  St.  Bos- 
ton. Mass.  Factories,  Hyde  Park  and 
Worcester,  Mass.  Branch  offices,  New  York, 
N.  Y. ; Chicago,  111. ; Cleveland.  Ohio ; De- 
troit. Mich. ; Indianapolis,  Ind. ; Worcester, 
Mass. 

REED  SMALL  TOOL  WORKS.  — 23 

Cherry  St..  Worcester,  Mass.  Manufac- 
turer of  micrometer  gages.  President.  E. 
Howard  Reed  : secretary  and  general  man- 
ager, Donald  D.  Simonds  ; treasurer,  Edward 
E.  Lothrop. 
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REEDICON  LIGHT  CO.,  THE.— 7 E. 

Grant  St.,  Minneapolis,  Minn.  Manufacturer 
of  electric  lighting  fixtures.  Business 
established  1919.  President  R.  C.  Plant; 
general  manager,  R.  D.  Barnard. 

REEDY  CO.,  H.  J.— Cincinnati,  Ohio. 
Manufacturer  of  electric  elevators.  Presi- 
dent, Charles  Reedy ; secretary  and  treas- 
urer, Howard  Ayers. 

REELITE. — Trade  name  for  extension 
portable  lamps  manufactured  by  the  An- 
derson Electric  & Equipment  Co.,  154-160 
Whiting  St..  Chicago,  111. 

REELS,  AUTOMATIC  EXTENSION 
(FOR  LAMPS). — Devices  consisting  of  a 
casing  containing  a spring  operated  reel, 
on  which  is  wound  a quantity  of  flexible 
lamp  cord,  with  a lamp  at  the  end.  It  is 
mounted  on  the  ceiling  or  at  some  con- 
venient, out-of-the-way  place  and  operates 
like  a window  shade  roller,  allowing  the 
lamp  to  be  carried  out  a considerable  dis- 
tance for  use.  When  not  in  use  the  cord 
is  rewound  by  the  spring,  thus  keeping  it 
out  of  danger  from  rough  usage  and  also 
out  of  the  way.  The  same  arrangement 
has  been  applied  to  the  automobile  spot- 
light, allowing  the  lamp  and  reflector  to  be 
detached  from  its  support  and  used  as  a 
trouble  lamp.  A reel  and  spring  Inside  the 
mounting  take  care  of  the  cord. 

Manufacturers: 

ANDERSON  ELECTRIC  A EQUIPMENT 
CO.,*  154-160  Whiting  St.,  Chicago,  111. 

CINCINNATI  SPECIALTY  MFG.  CO.. 
INC.,  Cincinnati,  Ohio.  The  “Autex” 

reel  for  portable  lamp  service  in  fac- 

tories, garages,  machine  shops,  etc., 
also  extensively  used  for  portable  drills, 
grinders  and  other  equipment.  The 
“Autex"  takes  the  light  exactly  to 
point  where  needed  and  eliminates  the 
bad  practice  of  dragging  cords  over 

floors;  consequently,  it  saves  cords, 
lamps.  fuses, 
guards  and  ma- 
terially reduces 
the  fire  risks  that 
result  from  brok- 
en insulation  and 
short  circuits.  It 
has  been  ap- 
proved by  the  Un- 
derwriters’ Lab- 
oratories, the 
. Factory  Mutual 
Laboratories  and 
the  Hydro-Elec- 
tric Power  Com- 
mission. Under 
a test  applied  by 
the  Underwriters’ 
its  insulations  and 
connections  with- 
stood an  a-c.  po- 
tential of  1,250 
volts — only  110  to 
220  being  required 
for  lamp  service. 
The  “Autex"  Is 
easily  operated; 
simply  grasp 
“Autex"  Reel  lamp  and  walk  in 
any  direction 
from  reel  to  the  desired  distance,  when 
a slow,  backward  motion  causes  the 
automatic  lock  to  catch  and  hold  cord. 
A slight  pull  then  unlocks  the  catch 
and  releases  cord,  which  is  automati- 
cally rewound  as  operator  returns  to 
reel.  The  actual  size  is  9*6  ins.  in  di- 
ameter by  2 ins.  wide.  Each  “Autex" 
reel  has  a swivel-joint  head  and  is 
equipped  with  25  ft.  of  reinforced  cord, 
socket,  handle  and  lamp  guard  (less 
globe),  complete  for  installing.  The  de- 
vice is  fuHy  warranted  against  mechan- 
ical and  electrical  imperfections  and 
with  proper  usage  and  care  should  last 
indefinitely. — Adv. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

REELS,  CABLE.* — These  are  usually 
made  of  wood  in  the  form  of  a large  diam- 
eter drawn  with  the  circular  heads  en- 
larged to  form  protecting  flanges.  The 
flange  diameter  may  reach  8 ft.  in  the  case 
of  reels  for  large  lead-covered  cables.  The 
weight  of  a reel  of  sflch  cable  may  be  sev- 
eral tons,  depending  on  its  size,  conse- 
quently all  cable  reels  are  substantially 
built  of  heavy  lumber,  with  the  flanged 
heads  made  double  ply  of  crossed  boards. 
A hole  in  the  center  permits  inserting  a 
shaft  or  pipe  when  the  reel  is  placed  on  a 
jack  for  reeling  the  cable  on  or  off.  In 
spite  of  their  massive  construction  these 
reels  are  rather  short-lived  because  of  the 
hard  sendee  they  get  in  shipment  and  use. 


Therefore,  steel  reels  have  been  tried  out  to 
a limited  extent.  They  consist  of  a steel 
drum  with  flanged  heads  of  heavy  boiler 
plate  having  the  rim  flanged  outward.  For 
submarine  cable  the  reels  are  of  much  more 
massive  construction  and  are  usually  spe- 
cially made  to  suit  the  particular  cable  to 
be  used. 

Manufacturers: 

American  Pulley  Co.,  4200  Wissahickon 
Ave..  Philadelphia,  Pa.  “American." 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit,  Mich.  “Detroit." 

GLEASON  & CO.,  J.  L.,  241  Franklin 
Street,  Boston,  Mass.  Gleason  continu- 
ous contaot  reel  for  portable  electrically 
driven  machinery,  600-volts  or  less. 


Gleason  Continuous  Contact  Reel 


2.  2 or  4 pole.  Special  boxes,  recep- 
tacles and  plugs.  Special  high  grade 
cables.  Basic  patents  in  U.  S,  and 
Canada. — Adv. 

Western  Electric  Co..  Inc.,  195  Broad- 
way New  York.  N.  Y. 

REELS,  PAYOUT  AND  TAKEUP.— Pay- 
out and  takeup  reels  are  used  in  line 
construction  for  telephone,  telegraph,  power 
distribution  and  transmission  systems. 
They  consist  of  a frame  or  reel  arranged 
to  hold  a coH  of  wire  which  is  placed  around 
some  centrally  located  guide  pins.  The 
payout  reel  has  a vertical  shaft  on  which 
it  is  free  to  rotate  and  the  shaft  is  either 
mounted  on  a portable  framework  or  bar- 
row,  which  may  in  turn  be  mounted  on  a 
wagon  or  cart  or  carried.  As  the  cart  is 
moved  the  reel  rotates  and  pays  out  the 
wire  at  a uniform  rate.  Some  reels  are 
made  double,  that  is,  two  reels  are  mounted 
on  the  same  shaft,  one  above  the  other  in 
a double-deck  arrangement. 

Takeup  reels  are  for  taking  up  wire  that 
has  been  used.  They  generally  have  a 
vertical  reel  with  a horizontal  shaft  and 
arranged  with  a crank  handle  at  each -end 
so  that  two  men  may  turn  the  reel.  Guides 
are  provided  at  each  side  of  the  reel  and 
the  set  on  one  side  is  removable  so  that 
after  the  reel  is  filled  the  coil  may  be 
removed. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg.  Co., 
Glenside,  Pa.  “Bee  Line." 

Cope.  T.  J..  1620  Chancellor  St.,  Philadel- 
phia Pa. 

Dicke  Tool  Co..  The.  Downers  Grove,  111. 

HERBST,  PAUL  W..  Chicago.  111.  We 
specialize  in  pay-out  and  take-up  reels 
— light  or  heavy — for  electric  light, 
telephone  and  telegraph  work.  Save 
time  and  labor  In  handling  wire.  (See 
display  adv.  page  1258.) — Adv. 

JOSLYN  MFG.  A SUPPLY  CO..  133  W. 
Washington  St.,  Chicago,  111. 

Meckel.  Fred  L.,  9-13  E.  13th  St.,  Chi- 
cago. 111. 

Minneapolis  Electric  A Construction  Co., 
Minneapolis.  Minn. 

OSHKOSH  MFG.  CO..  Oshkosh.  Wis. 
“Oshkosh."  (See  display  adv.  page 
1253.) 

Waldman.  John  J.,  64  Murray  St.,  New 
York.  N.  Y. 

REELS,  WIRE,  MISCELLANEOUS.— 

Large  reels  are  usually  made  from  wood, 
bolted  together,  and  of  a strength  depend- 
ing on  the  service  required.  Small  reels, 
more  frequently  called  spools,  may  be 
turned  from  wood,  made  from  tin  or  from 
sheet  fiber.  They  are  usually  provided  with 
a hole  through  the  center  for  mounting  on 
a spindle.  Both  the  material  and  the  de- 
sign depends  largely  on  the  use  to  be  made 
of  the  reel.  See  also  Spools  for  cord  and 
wire. 

Manufacturers: 

American  Insulating  Machinery  Co.,  Fair- 
hill  and  Huntingdon  Sts.,  Philadelphia, 
Pa.  “American.’’ 

American  Pulley  Co..  The.  4200  Wis- 
sahickon Ave.,  Philadelphia,  Pa. 
“American." 

Betz  Co..  Frank  S.,  Hoffman  St..  Ham- 
mond, Ind. 


Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.  Detroit,  Mich.  “Detroit." 

Electrical  Manufacturers  Equipment  Co.. 
712  Postal  Telegraph  Bldg.,  Chicago. 
111.  “Segur." 

Mountain  Lumber  A Supply  Co..  Mount 
Union.  Pa.  (Wood.) 

Nilson  Machine  Co.,  The  A.  H..  1525  Rail- 
road Ave..  Bridgeport,  Conn. 

Standard  Mechanical  Equipment  Co..  2020 
Richardson  Ave.,  Dallas,  Tex.  “Stan- 
dard.’ 

REELS,  WIRE  MEASURING.— See  Wire 
measuring  reels  and  outfits. 

RE-ENTRANT.— Having  the  quality  of 
re-entering,  applied  to  closed -coil  arma- 
ture windings  used  in  d-c.  machines.  The 
degree  of  re-entrancy  is  equal  to  the  num- 
ber of  independent  windings  separately 
closed  on  themselves.  The  - number  of 
circuits  through  the  armature  winding  is 
determined  by  the  kind  of  winding  (lap 
or  wave),  number  of  poles,  its  multiplicity 
and  degree  of  re-entrancy;  for  example, 
a four- pole  duplex  doubly  re-entrant  lap 
winding  and  a four-pole  duplex  singly  re- 
entrant lap  winding,  have  the  same  num- 
ber of  circuits,  eight.  In  the  first  case, 
there  are  two  independent  windings;  in 
the  second  case  one. 

REEVES. — Trade  name  for  motor-driven 
air  compressors  and  gas  engines  manu- 
factured by  the  Hope  Forge  A Machine 
Co.,  Mount  Vernon,  Ohio. 

REEVES  A CO.,  INC.,  PAUL  S.— 1415- 
25  Catharine  St.,  Philadelphia,  Pa.  Manu- 
facturer of  castings.  Business  established 
1868.  President,  Leo  Mac  Farland;  treas- 
urer, P.  L.  Balentine;  secretary  and  gen- 
eral manager.  Edward  J.  Decker. 

REEVES  BROS.  CO.— 338  Rush  St.,  Alli- 
ance, Ohio.  Manufacturer  of  penstocks, 
smoke  stacks,  tanks  and  other  steel  plate 
construction.  President  and  general  man- 
ager. A.  G.  Reeves;  secretary.  H.  L.  Wat- 
hour;  treasurer  and  purchasing  agent,  A. 
A.  Reeves;  sales  manager.  A.  O.  Miller. 

REEVE8  CO.,  THE.— 3110  S.  Carrollton 
Ave.,  New  Orleans,  La.  Manufacturer  of 
protective  paints  and  wood  preservatives. 
Business  established  1911.  Assistant  sec- 
retary, N.  E.  Kerth;  sales  manager.  Locke 
H.  Trigg. 

REFILLABLE  FUSES.— See  Fuses,  cart- 
ridge, renewable;  Fuses,  plug,  renewable. 

REFINING  OF  COPPER.— See  Copper. 

RE-FLECT -A-LITE. — Trade  name  for 
electric  advertising  devices  manufactured 
by  the  Chicago  Electric  Sign  Co.,  2219-2229 
W.  Grand  Ave.,  Chicago,  111. 

REFLECTION. — The  change  of  direction 
experienced  by  a light  ray,  heat  ray  or 
other  radiant  energy,  when  it  strikes  a 
surface  and  is  sent  back  or  reflected.'  This 
principle  is  very  widely  used  in  changing 
the  direction  of  light  rays  by  means  of 
what  are  called  reflectors. 

REFLECTO-CAP  DIFFUSER.  — Trade 
name  for  metal  diffusing  reflector  manu- 
factured by  the  Ivanhoe-Regent  Works  of 
General  Electric  Co.,  5716  Euclid  Ave., 
Cleveland,  Ohio. 

REFLECTOCRAFT.  — Trade  name  for 
lighting  reflectors  manufactured  by  Nelson 
Weeks.  214  State  St.,  Brooklyn.  N.  Y. 

R E F L ECTO  L YT  E.  — Trad*  name  for 
lighting  fixtures  made  by  the  Reflectolyte 
Co.,  914  Pine  St..  St.  Louis,  Mo. 

REFLECTOLYTE  CO.,  THE.— 914  Pine 
St.,  St.  Louis,  Mo.  Manufacturer  of  elec- 
tric lighting  fixtures  and  reflectors.  Presi- 
dent, Frank  Adam ; vice-president,  secre- 
tary and  general  manager,  H.  C.  Adam; 
treasurer,  G.  W.  Johnson. 

REFLECTOR  A HARDWARE  SPE- 
CIALTY  MFG.  CO.— 2235  S.  Western  Ave., 
Chicago,  111.  Manufacturer  of  lighting  re- 
flectors. President  and  general  manager. 
Joseph  Taussig;  vice-president,  F.  Gross- 
man  ; secretary,  F.  Froehlich. 

REFLECTOR  A ILLUMINATING  CO.— 
565  W.  Washington  St.,  Chicago,  111.  Manu- 
facturer of  lighting  fixtures  and  lighting 
specialties.  Business  established  1911. 
President  and  general  manager,  James  C. 
Herron;  vice-president  and  treasurer, 
Robert  H.  Davidson;  secretary,  R.  Ham- 
mond; sales  manager,  C.  C.  Veneman. 

REFLECTOR  AND  LAMP  MANUFAC- 
TURERS’ STANDARD.— A standard  line 
of  porcelain-enameled  steel  reflectors  known 
as  the  “Reflector  and  Lamp  Manufacturers' 
Standard",  from  which  the  designation  RLM 
Is  derived.  It  was  evolved  by  the  prin- 
cipal manufacturers  of  metal  reflectors  and 
the  illuminating  engineers  of  the  principal 
tungsten-lamp  manufacturers,  after  a thor- 
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ough  study  of  the  reflector  requirements  for 
industrial  lighting.  The  flrst  type  standard- 
ized is  the  RLM  dome,  which  is  intended  to 
meet  average  industrial  plant  needs.  This 
new  dome  is  designed  to  virtually  combine 
the  advantages  of  the  older  dome  and  bowl 
types.  The  angle  of  cutoff  is  somewhat 
lower  than  in  the  old  form  of  dome  and 
this  gives  the  required  added  protection 
from  direct  glare  without  appreciably  sac- 
rificing the  effectiveness  of  the  illumination. 
The  RLM  standard  specifications  cover  not 
only  the  shape  of  the  reflector,  but  the 
quality  of  its  material  and  of  its  enameled 
finish.  All  manufacturers  making  RLM 
reflectors  must  subject  their  product  to 
periodic  tests  by  the  Electrical  Testing 
Laboratories,  New  York  City,  and  carry  the 
label  of  the  Laboratories. 

REFLECTOR  HOLDERS.— See  Holders, 
shade,  globe  and  reflector. 

REFLECTOR-SOCKET.  — Trade  name 
for  one-piece  industrial  lighting  fixture 
manufactured  by  the  Benjamin  Electric 
Mfg.  Co.,  806  W.  Washington  Blvd.,  Chi- 
cago, 111. 

REFLECTOR  SOCKETS.— See  Sockets, 
reflector. 

REFLECTORS,  GLASS,  MIRRORED.— 
Reflectors  of  glass  with  a mirrored  coating 
(usually  of  silver)  on  the  back.  The  mirror 
coating  must  be  such  as  to  successfully 
withstand  the  heat  of  the  lamp,  otherwise 
such  reflecting  material  soon  blackens  or 
peels  off  of  the  glass  surface.  The  kind  of 
protective  paint  applied  over  the  mirror 
surface  on  the  back  of  the  glass  is  there- 
fore of  great  importance.  Mirrored  reflec- 
tors are  used  in  many  forms  and  adapted 
to  many  purposes,  the  principal  uses  being 
as  follows:  Indirect  lighting,  show-window 
lighting,  flood  lighting,  searchlights  and 
stage  lighting;  they  are  also  used  to  some 
extent  for  direct  lighting  in  industrial  plants 
and  in  large  rooms,  such  as  gymnasiums, 
large  offices,  etc.  On  account  of  the  rather 
unfinished  appearance  of  the  back  of  the 
mirror,  they  are  usually  provided  with 
ornamental  casings  in  locations  where  fin- 
ished appearance  is  necessary ; such  cas- 
ing also  serves  to  protect  the  glass  from 
breakage.  For  outdoor  use  they  must  also 
be  provided  with  weatherproof  casings. 

Mirrored  glass  is  the  most  efficient  kind 
of  reflector  of  the  opaque  type,  but  to  se- 
cure the  highest  efficiency  with  this  mate- 
rial it  should  be  shaped  to  a smooth  and 
continuous  curved  form  that  gives  the  light 
distribution  desired.  This  usually  requires 
a one-piece  reflector  of  special  form,  in 
some  caees  parabolic.  As  such  a reflector 
is  somewhat  expensive  in  large  sizes,  large 
reflectors  are  quite  commonly  made  sec- 
tional, consisting  of  numerous  small  pieces 
of  plane  or  slightly  curved  mirrors  fitted 
together  to  approximate  the  shape  of  the 
ideal  smooth  curved  surface ; this  reduces 
the  cost  at  the  sacrifice  of  some  efficiency. 

Manufacturers: 

American  Reflector  & Lighting  Co..  100- 
104  S.  Jefferson  St..  Chicago.  111.  “Par- 
agon.'’ 

Caldwell  A Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York.  N.  Y. 

Collins-Wagner  Mfg.  Co..  122  W.  43rd 
St..  New  York,  N.  Y. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts..  Philadelphia.  Pa. 

ERIKSON  ELECTRIC  CO..  L..  6 Portland 
St..  Boston.  Mass.  (See  display  adv. 
page  1308.) 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio. 

Frink.  Inc.,  I.  P..  239-43  10th  Ave..  New 
York.  N.  Y.  “Frink.” 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Henrich  Reflector  Co..  Inc.,  222  W.  35th 
St.,  New  York.  N.  Y. 

Klemm  A Co..  132  N.  5th  St..  Philadel- 
phia. Pa.  “Diamond.” 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh.  Pa. 

Matisse  Corp.,  C.  A A.,  116th  St.  and 
East  River.  New  York,  N.  Y. 


When  writing  to  manufacturers  please 
mention  the 
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NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
“X-Ray”  mirror-glass  reflectors,  noted 


Jove 


for  their  efficiency  in  directing  and 
controlling  light.  Made  of  one-piece, 
tough,  blown  glass,  having  especially 
designed  corrugations  which  break  up 
and  diffuse  the  light  rays,  eliminating 
streaks  and  unevenness.  The  silver- 
plated  reflecting  surface  is  protected 
by  a special  green  backing  that  pre- 
vents cracking,  peeling  or  blistering. 
The  inside  of  the  reflector  is  flre- 
glazed;  this  prevents  dust  adhering 
and  makes  cleaning  easy.  Other 
types  supplied  for  every  form  of  com- 
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merclal,  industrial,  residence  and  spe- 
cial lighting  service.  The  upper  cut 
shows  typical  X-Ray  show  window 
lighting  reflector — lower  shows  typical 
form  of  unit  for  indirect  lighting.  See 
adv.  page  1405. — Adv. 

Perfeclit':  Mfg.  Co.,  119  Main  St.,  Seat- 
tle, Wash. 

Pittsburgh  Reflector  & Illuminating  Co.. 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh, 
Pa. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

Sunlight  Reflector  Co.,  226  Pacific  St.. 
Brook’yn,  N.  Y.  “Sunray.” 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York  N.  Y. 

Weeks,  Nelson.  214  State  St.,  Brooklyn, 
N.  Y. 

Western  Reflector  Co.,  1221  W.  Madison 
St.  Chicago,  111.  “Western.” 

Wheeler  Reflector  Co.,  156  Pearl  St., 
Bosto  l,  Mass. 

REFLECTORS,  GLASS,  OPAL. — Re- 
flectors of  various  forms  made  of  opal  glass 
are  extensively  used  over  lamps  for  com- 
mercial and  other  lighting  where  it  is  de- 
sired to  reflect  a large  portion  of  the  light 
downwaid  and  yet  get  a part  of  the  light 
to  pass  through  the  reflector  to  the  ceiling 
to  make  the  room  and  the  reflector  more 
pleasing  In  appearance.  The  most  common 
form  of  opal  reflector  is  the  bowl  shape, 
although  a considerable  number  of  patented 
fixtures  now  employ  an  opal  reflector  nearly 
flat  in  shape  above  the  lamp,  with  an  opal 
bowl  or  reflector  below  the  lamp  for  dif- 
fusing purposes  and  to  reflect  part  of  the 
light  back  to  the  flat  reflector. 

Manufacturers: 

Caldwell  A Co..  Inc..  Edward  F..  36-40 
W.  15th  St..  New  York,  N.  Y. 

Collirs-Wagner  Mfg.  Co..  122  W.  43rd 
St.  New  York,  N.  Y. 

ERIKSON  ELECTRIC  CO..  L..  6 Port- 
land St..  Boston,  Mass.  (See  display 
adv.  page  1308.) 

Gilbert  electric  Shade  Co..  101  Warren 
St..  New  York,  N.  Y.  “Superba.” 

Gill  Glass  Co..  Inc  , Amber  and  Venango 
Sts  . Philadelphia,  Pa.  “Luxual.” 

Qillinder  & Sons,  Inc.,  Tacony  St.,  Phila- 
delphia, Pa. 

Gleason-Tiebout  Glass  Co.,  99  Commercial 
St..  Brooklyn.  N.  Y. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  5716  Euclid 
Ave.,  Cleveland.  Ohio.  “Regent.”  (See 
display  adv.  pages  1266-1269.) 
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Jefferson  Glass  Co.,  The,  Follansbee,  W. 
Va 

Klemm  A Co..  132  N.  5th  St.,  Philadel- 
phia, Pa.  “Diamond.” 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh.  Pa. 

Northwood  Co.,  H.,  36th  and  Wetzel  Sts.. 
Wheeling,  W.  Va.  “Luna.” 

Opalux  Mfg.  Co.,  The.  200  Fifth  Ave.,  New 
York.  N.  Y.  “Opalux.” 

Plaut  A Co.,  L..  434  E.  23rd  St.,  New 
York,  N.  Y.  “Berylite.” 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y. 

REFLECTORS,  GLASS,  PRISMATIC.— 
Glass  reflectors  having  their  outer  surfaces 
formed  in  the  shape  of  totally  reflecting 
90-degree  prisms.  Crystal  or  clear  glass  is 
generally  used  although  occasionally  a satin 
finish  is  put  on  the  outside  of  the  reflector. 
When  clear  glass  is  used,  such  prismatic 
reflectors  act  very  much  like  mirrored  re- 
flectors of  the  same  shape  as  a large  per- 
centage of  the  light  is  totally  reflected  from 
the  prisms.  However,  a small  portion  of 
the  light  passes  through  the  rounded  sur- 
faces at  the  tops  and  bottoms  of  the  prism 
ridges,  and  this  makes  the  reflector  ibore 
pleasing  in  appearance  .than  if  opaque.  In 
the  cheaper  makes  of  these  reflectors  the 
prisms  are  only  rough  approximations  of 
the  correct  prismatic  form  and  the  glass 
used  absorbs  more  light  than  clear  glass. 
Prismatic  glass  reflectors  are  used  mostly 
for  direct  lighting  of  offices,  store  interiors 
and  show  windows.  Allowing  some  light 
to  pass  through  the  reflector,  they  do  not 
give  so  sharp  a cutoff  as  opaque  reflectors 
and  also  avoid  the  dark  appearance  of 
ceilings  and  walls  that  is  evident  when 
practically  all  the  light  is  directed  down- 
ward. 

Manufacturers: 

Caldwell  & Cc.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Collins-WAgner  Mfg.  Co.,  122  W.  43rd 
St..  New  York.  N.  Y. 

ERIKSON  ELECTRIC  CO..  L..  6 Port- 
land St..  Boston,  Mass.  (See  display 
adv.  page  1398.) 

Gilbert  Electric  Shade  Co.,  101  Warren 
St.,  New  York.  N.  Y.  “Gilbert.” 

Gill  Glass  Co.,  Inc.,  Amber  A Venango 
Sts.,  Philadelphia,  Pa.  “L  u x u a 1”, 
“Nova.” 

Gillinaer  & Sons,  Inc.,  Tacony  St.,  Phila- 
delphia. Pa. 

HOLOPHANE  GLASS  CO..  INC.,  The. 
340  Madison  Ave.,  New  York,  N.  Y. 

Jefferson  Glass  Co..  The,  Follansbee. 
W.  Va. 

Matisse  Corp.,  C.  A A.,  116th  St.  and 
East  River.  New  York,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave..  New 
York.  N.  Y. 

Western  Reflector  Co..  1221  W.  Madison 
St..  Chicago,  111.  “Western/’ 

REFLECTORS,  HAND  LAMP  AND 
FLASHLIGHT. — Reflectors  for  these  lamps 
are  usually  of  polished  pressed  steel  or 
aluminum.  The  hand  lamp  types  usually 
fasten  to  the  socket  and  are  formed  in 
approximately  parabolic  or  spherical  shapes. 
The  flashlight  and  hand  lantern  types  are 
generally  parabolic,  so  constructed  that 
when  fastened  In  position  on  the  lamp 
socket  the  lamp  will  be  approximately  in 
focus  and  the  rays  of  the  lamp  more  or 
less  concentrated  to  give  a strong  beam  of 
light.  Another  type  of  reflector  commonly 
used  on  trouble  lamps  consists  of  a curved 
metal  plate,  polished  or  plated  to  give  a 
reflecting  surface,  which  is  placed  on  one 
side  of  the  lamp.  This  type  Intensifies  the 
light  in  one  direction  at  the  same  time  cut- 
ting off  the  glare  from  the  lamp  in  the 
other.  This  form  sometimes  employs  a 
flat  plate  slightly  curved  or  the  plate  may 
be  formed  to  approximate  the  shape  of  the 
bulb,  called  a half-shade  form. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd..  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 

Caldwell  & Co..  Lie..  Edward  F.,  36-40 
W.  15th  St..  New  York.  N.  Y. 

Chicago  Electric  Mfg.  Co..  2801-2819  S. 
Halsted  St..  Chicago.  111.  “Handy.” 

Diamond  Electric  Specialties  Corp..  101 
S.  Orange  Ave.,  Newark.  N.  J. 

Franco  Electric  Corp..  Franco  Bldg., 
Brooklyn,  N.  Y. 

Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce  Bldg..  Pittsburgh,  Pa. 

National  Marine  Lamp  Co..  The,  Forest- 
ville.  Conn. 

Novo  Mfg.  Co.,  Inc..  424  W.  33rd  St.,  New 
York.  N.  Y.  “Novo.” 
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SCOVILI,  MFO.  CO.,  99  Mill  St..  Water- 
bury.  Conn.  ( See  display  adv.  page 
1327.) 

REFLECTORS,  HEADLIGHT  AND 
SPOTLIGHT.  — Reflectors  for  headlights 
of  locomotives  or  automobiles  are  nearly 
always  shaped  to  be  more  or  less  close  to 
the  exact  parabolic  form  as  this  reflects 
light  from  a lamp  at  the  focus  in  nearly 
parallel  rays.  For  locomotives  a nearly 
parallel  beam  Is  necessary  if  the  track  is 
to  be  lighted  for  a half  mile  or  more ; for 
automobiles  the  beam  is  less  intense  and 
should  spread  over  the  road  surface  for  a 
few  hundred  feet  ahead  of  the  car.  Mir- 
rored glass  reflectors  cannot  be  used  be- 
cause of  the  vibration,  unless  mounted  in 
a cushioned  supporting  ring.  Metal  re- 
flectors, generally  pressed  steel  of  the  par- 
abolic form  and  silver  or  nickel-plated  or 
highly  polished  aluminum,  are  commonly 
used.  Spotlight  reflectors  are  also  of  the 
same  general  design,  but  more  truly  para- 
bolic in  shape.  It  is  important  for  all  of 
these  reflectors  that  the  light  source  may 
be  properly  focused  so  that  the  beam  will 
have  the  proper  concentration.  For  this 
reason  adjustable  lamp  sockets  are  some- 
times used.  Plated  metallic  reflectors,  es- 
pecially silver-plated,  deteriorate  rapidly 
if  exposed  to  the  atmosphere,  so  it  is  es- 
sential that  they  be  tightly  enclosed  with- 
in the  headlight  housing;  this  means  that 
there  be  used  a tight-fitting  door  and  that 
the  lens,  dliTuser  or  plain  glass  in  the  door 
be  also  tight-fitting. 

Manufacturers: 

ANDERSON  ELECTRIC  & EQUIP- 
MENT CO.,  154-160  Whiting  St..  Chi- 
cago. 111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco,  To- 
ronto. (See  display  .adv.  pages  1231- 
1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago,  111.  “Handy.” 

CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse.  N.  Y.  “Imperial.” 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts.,  Philadelphia. 
Pa. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Glazier  Headlight  Corp.,  25-27  Otsego 
St.,  Rochester,  N.  Y. 

Henrich  Reflector  Co..  Inc.,  222  W.  35th 
St..  New  York,  N Y.. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Matisse  Corp.,  C.  & A.,  116th  St.  and 
East  River,  New  York,  N.  Y. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray“  mirror  glass  reflectors,  made 
of  the  highest  quality  of  one-piece, 
tough,  clear  glass  with  silver  reflecting 
surface  and  specially  processed,  high- 
temperature  backing.  See  adv.  page 
1405.— Adv. 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York.  N.  Y. 

Piper  Co.,  Ltd.,  The  Hiram  L..  75  St. 
Remi  St.,  Montreal,  Que.,  Can. 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago.  111. 

SCOVILI,  MFG.  CO.,  99  Mill  St..  Water- 
bury,  Conn.  (See  display  adv.  page 
1327.) 

Waterbury  Mfg.  Co.,  236  Grand  St.. 
Waterbury,  Conn. 

REFLECTORS,  INDUSTRIAL  LIGHT- 
ING,  MISCELLANEOUS  AND  SPECIAL. 

— Reflectors  for  Industrial  lighting  are  not 
limited  to  any  particular  class,  but  those 
most  commonly  in  use  in  industrial  plants 
are  of  white  enameled  steel.  There  are 
many  industrial  plants,  however,  where 
glass-top  steel  reflectors,  which  let  some 
light  through  to  the  celling,  are  better  than 
the  solid  opaque  steel  reflectors;  this  con- 
struction avoids  the  dark  and  gloomy  as- 
pect of  the  ceiling  that  is  so  depressing 
and  in  some  cases  actually  dangerous.  A 
special  form  of  reflector  has  been  devel- 
oped for  industrial  plants  where  there  is 
much  dust  and  dirt.  It  includes  a set  of 
wipers.  one  bearing  against  the  inner  sur- 
face of  the  reflector  and  the  other  against 
the  lamp  bulb;  as  the  cord  for  the  pull 
socket  is  pulled  to  turn  on  the  lamp,  the 
wipers  are  at  the  same  time  made  to 
sweep  over  the  surfaces  and  remove  the 
dust,  and  again  when  the  cord  Is  pulled 
to  turn  off  the  lamp  the  wipers  once  more 
clean  the  surfaces.  There  are  other  spe- 
cial or  miscellaneous  types  of  reflectors 


designed  for  numerous  unusual  conditions 
met  with  in  the  many  types  of  industrial 
plants;  among  these  is  the  vaporproof  re- 
flector for  use  in  very  damp  or  explosively 
dusty  rooms. 

Manufacturers: 

A- A Electric  Mfg.  Co.,  The,  303  Center 
St.,  Bridgeport,  Conn. 

A.  K.  S.  Sign  Co.,  The.  936-940  W.  Madi- 
son St.,  Chicago,  III. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  To  say  “Benjamin  Reflec- 
tors” means  reflectors  of  scientific  de- 
sign embodying  proper  light  direction 
and  distribution,  convenience,  both  in 
Installation  and  maintenance,  sturdi- 
ness and  long  life.  Benjamin  reflectors 


Benjamin  Reflectors 

are  made  in  R.  L.  M.  Dome,  Bowl, 
Shallow  Bowl  and  angle  shapes  with 
fitters  or  suspension  devices  for  every 
kind  of  installation.  The  Benjamin 
threaded  forms  of  reflector  fitters, 
adaptable  to  Benjamin  hoods  and  fix- 
tures, are  sturdy  reflector  supports  and 
offer  great  convenience  for  removal  of 
reflectors  for  cleaning.  The  type  RR. 
bowl  reflector  is  illustrated  above  (right 
figure);  the  left  figure  is  an  illustration 
of  the  Benjamin  R.  L.  M.  Dome  reflec- 
tor socket.  See  also  Fixtures,  lighting, 
industrial. — Adv. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York,  N.  Y. 

Faries  Mfg.  Co.,  Decatur,  111. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,  Cleveland,  Ohio. 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago. 111. 

HOLOPHANE  GLASS  CO..  INC.,  THE. 
340  Madison  Ave.,  New  York,  N.  Y. 
The  “Heavy  Duty”  Holophane  indus- 
trial unit,  made  in  several  sizes,  is  a 
complete  unit  with  a special,  rugged 
reflector,  porcelain  socket,  adjustable 
holder,  conduit 
stem  and  loop. 
Reflector  may  be 
removed  for 
cleaning  without 
removing  lamp 
Stem  is  cali- 
brated, so  that,  by 
means  of  two  set 
screws,  the 
proper  filament 
position  can  be 
obtained  for  thr 
75-,  100-,  150-  and 
200-watt  lamps 
which  are  the 
sizes  used  with 
No.  621  and  No 
622.  Nos.  651  and 
652  are  similar 
except  that  they 
are  for  200-,  300-, 
400-  and  500-watt 
lamp  sizes.  No 
661,  taking  lamps 


Industrial  Unit. 


from  500  to  l.OOo  watts,  is  designed  es- 
pecially for  craneways  in  industrial 
plants,  foundries  and  similar  places 
where  it  is  necessary  to  mount  the 
lighting  units  above  the  zone  of  action. 
Holophane  “Super-Efficiency”  reflec- 
tors, in  75-,  100-  and  200-watt  sizes,  are 
used  extensively  in  textile  mills  and 
other  types  of  industrial  plants.  Made 
in  two  types:  CSI  (intensive),  and  CSE 
(extensive). — Adv. 

Hommel  & Co..  Ludwig.  520-534  Fer- 
nando St.,  Pittsburgh,  Pa.  “Hommel- 
Lite.” 

Hubbell,  Inc..  Harvey,  Bridgeport.  Conn. 

IVANHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  O.  Manufacturers  of 
Ivanhoe  metal  reflectors  and  fittings 
for  industrial  illumination.  Construc- 
tion: Ivanhoe  metal  reflectors  are  made 
with  three  distinct  types  of  extension 
to  conform  to  different  systems  of  wir- 
ing and  installing.  These  are  the 


B-heel  extension,  the  extension  equip- 
ped with  the  D holder,  and  the  R ex- 
tension. The  B-Heel  Type:  The  B- 

AHeel  is  the  name  ap- 
plied to  the  fitter  at 
the  top  of  one  type 
of  extension.  It  pro- 
vides a convenient 
and  practical  method 
of  attaching  the  re- 
flector to  a separable 
holder.  Its  advantage 
B-Heel  Tvoe  is  that  when  the  re- 
yp  flector  is  used  with 
an  Ivanhoe  socket  holder,  or  any  stand- 
ard Form  O holder,  it  Is  possible  to 
complete  all  wiring  before  hanging  the 
reflector.  The  D Type:  A second  type 
of  extension  is  furnished  with  a brass 
clip  ring  reinforced  by  the  D clamp 
strap,  or  holder,  for  attaching  directly 
to  brass  shell  sockets.  The  R Type: 


D-Type  Extension 


The  R Extension  makes  “solid  top” 
units  of  the  reflectors  to  which  it  is 
fitted.  The  extension  is  electrically 
welded  to  the  reflector,  making  a solid, 
one-piece  unit.  The  solid  metal  unit 
is  then  covered  with  -porcelain  enamel 
without  joints  or  seams.  A socket,  fit- 
ted with  a cap  of  hexagonal  design  to 
fit  %-lnch  conduit,  and  a special  lock- 
nut, is  a part  of  the  reflector.  The  top 
of  the  reflector  is  stamped  to  fit  the 


R-Type  Extension 

form  of  the  hexagonal  cap  on  the  top 
of  the  socket.  The  nut  can  be  screwed 
tight  on  the  socket  without  turning 
the  reflector.  The  construction  permits 
sliding  the  reflector  along  the  conduit, 
making  the  socket  easily  accessible,  as 
shown  in  the  illustration.  The  first 
illustration  shows  the  B-Heel  type,  the 
second  the  D-Type,  and  the  third  the 
R-Type.  Finishes  on  Ivanhoe  Reflec- 
tors: Ivanhoe  Reflectors  are  made  of 
open-hearth  drawn  steel  with  three 
standard  finishes,  porcelain  enamel, 
aluminum,  and  paint  enamel.  It  has 
been  found  that  in  most  classes  of 
manufacturing  the  porcelain-enameled 
reflector  is  most  serviceable,  as  this 
finish  will  stand  up  under  dirt,  mois- 
ture, and  acid  fumes  without  any  de- 
terioration of  the  reflecting  surface. 
These  reflectors  are  also  easy  to  clean, 
which  is  an  important  factor  to  con- 
sider. Reflectors  finished  with  alum- 
inum can  be  used  successfully  in 
light  manufacturing  operations,  and  in 
those  industries  where  conditions  are 

generally  clean.  Paint-enameled  re- 
actors can  be  classified  with  the 
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aluminum-finish  in  this  respect.  Also 
see  display  advertisement  pages  1266-9. 
Features  of  Ivanhoe  packing:  The  pack- 
ing of  Ivanhoe  metal  reflectors  is  at 
once  compact,  light  and  secure.  It  elimi- 
nates the  use  of  materials  undesiratfle 
from  the  standpoints  of  cleanliness  and 
economy  of  space  and  at  the  same  time 
assures  a degree  of  safety  in  shipping 
not  attained  by  the  use  of  more  bulky 
systems  of  packing.  Designed  by  ex- 


IVANHOE 

METAL  Kt>LtCT0B:> 

AMO 

FITTINGS 
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Typical  Standard  Package  of  Ivanhoe 
Metal  Reflectors 


perts  In  modern  methods  of  packing, 
the  packages  used  for  shipping  Ivanhoe 
reflectors  occupy  little  more  volume 
than  the  reflectors  themselves  and  add 
but  little  to  the  actual  weight  of  the 
goods,  while  providing  ample  protection 
and  affording  clear  identification  of 
package  contents,  all  advantages  in 
shipping.  The  illustration  shows  the 
design  and  label  of  a typical  standard 
package  of  Ivanhoe  metal  reflectors. 
See  advertising  pages  1266-1269. — Adv. 

Jefferson  Glass  Co.,  The,  Follansbee,  W. 
Va. 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOJIS 
BRASS  MFG.  CO.,  St.  Louis,  Mo.  In- 
dustrolite  is  so  designed  that  it  elim- 
inates the  high  glare  from  high  power 
lighting  units,  diffusing  the  light  even- 
ly over  the  range  of  each  reflector.  It 
is  particularly  valuable  in  factories 
eliminating  eye-strain  of  workers.  In- 
dustrolite  is  composed  of  two  elements; 


The  Industrolite 


Macbeth -Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 
Matisse  Corp.,  C.  & A.,  116th  St.  and 
East  River,  New  York,  N.  Y. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division.  Cleveland,  Ohio. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray’*  mirror-glass  reflectors  sup- 
plied for  direct  and  indirect  lighting, 


“X-Ray"  Beehive 


meet  requirements  for  illumination  in 
industrial  plants,  shops,  offices,  etc. 
Illustration  shows  the  X-Ray  Beehive 
type  for  Mazda  *'C“  Lamps,  75  to  1000- 
watts.  See  adv.  page  1405. — Adv. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
South  Clinton  St.,  Chicago,  111.  Manu- 
facturers of  porcelain  enameled  steel 
dome  reflectors  (RLM  Standard). 
Standard  finish,  Green  outside,  reflect- 
ing surface  white.  Form  of  reflector 
designed  for  general  lighting  of  indus- 
trial plants,  machine  shops,  mills, 
garages,  etc.,  where  a complete  elim- 


Oamco  Reflector 


ination  of  shadow  is  desired.  Made 
with  fitting  tapped  for  pipe  with 
porcelain  socket,  and  for  standard 
shade  holders,  as  shown.  Reflectors 
are  deep  enough  to  afford  ample  pro- 
tection against  direct  glare  from  th? 
lamp  filament.  Made  in  12,  14,  16  and 
18  inch  diameters. — Adv. 

Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 
Wash. 

Pittsburgh  Reflector  & Illuminating  Co., 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh, 
Pa. 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

REFLECTOLYTE  CO.,  914  Pine  St.,  St. 
Louis,  Mo. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.” 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

WHEELER  REFLECTOR  CO.,  156  Pearl 
St.,  Boston,  Mass.  Incorporated  1881. 
Manufacturers  of  porcelain  enameled 
reflectors  for  industrial  lighting,  also  of 


velopment  in  porcelain  enameled  reflec- 
tors. It  is  a standard  RLM  Dome  with 

. the  Wheeler  “R"  Canopy.  The  canopy 
is  fitted  with  a copper  screw  ring  which 
engages  with  a thread  on  the  neck  of 
the  reflector.  This  construction  allows 
the  reflector  to  be  easily  removed  for 
cleaning  and  also  allows  for  the  ex- 
change of  different  types  and  sizes  of 
reflectors  on  the  same  canopy.  The 
canopy  is  made  of  porcelain  enamel 
steel  and  of  cast  iron. — Adv. 

REFLECTORS,  IRON  AND  STEEL, 
PAINTED,  ALUMINIZED,  ETC.— Many 
reflectors  are  made  of  iron  and  steel  and 
painted  with  white  enamel  or  aluminum 
paint  on  the  inside  to  provide  proper  re- 
flecting qualities.  Pressed  steel  is  used 
much  more  than  iron,  the  latter  being  con- 
fined chiefly  to  heavy  industrial  service 
where  rough  handling  is  met  with  or  where 
a glass  enclosing  globe  is  used  to  make  the 
reflector  and  complete  unit  gas  and  mois- 
tureproof.  A large  number  of  forms  of 
these  reflectors  are  made  for  various  pur- 
poses ; some  of  the  common  ones  are  half 
reflectors,  pear-shaped  like  an  incandescent 
lamp,  parabolic  reflectors  with  the  socket 
at  or  near  the  center;  angle  type;  shallow 
and  deep  bowl  types,  flat,  shallow  and 
deep  cone  reflectors ; dome  type,  etc. 
They  are  often  made  to  fasten  on  a stan- 
dard medium  or  mogul-base  brass  shell 
socket  or  receptacle  and  are  used  where  the 
somewhat  higher  cost  of  porcelain-enameled 
steel  reflectors  does  not  seem  warranted  in 
view  of  the  absence  of  deleterious  in- 
fluences. 

Manufacturers: 

A.  K.  S.  Sign  Co..  The,  936-940  W.  Mad- 
ison St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 

Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York.  N.  Y. 

Collins-Wagner  Mfg.  Co..  122  W.  43rd 
St.,  New  York,  N.  Y. 

ERIKSON  ELECTRIC  CO.,  L..  6 Port- 
land St..  Boston,  Mass.  (See  display 
adv.  page  1308.) 

Faries  Mfg.  Co.,  Decatur,  111. 

Fletcher  Mfg.  Co..  302  E.  Second  St., 
Dayton,  Ohio. 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y.  •‘Frink/' 

Henrich  Reflector  Co..  Inc.,  222  W.  35th 
St.,  New  York.  N.  Y. 

Hommel  & Co.,  Ludwig,  530-534  Fernando 
St..  Pittsburgh,  Pa.  “Hommel-Lite.” 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 

IVANHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  O.  (See  Reflectors, 
industrial  lighting,  miscel.  Also  display 
advertising  pages  1266-1269. — Adv. 

Klemm  & Co.,  132  N.  5th  St.,  Philadel- 
phia, Pa.  ’‘Diamond/* 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

OVERBAGH  & AYRES  MFG.  CO..  411  S. 
Clinton  St..  Chicago.  111.  “Oamco.” 

Plaut  & Co..  L .,  434  E.  23rd  St.,  New 
York,  N.  Y. 

REFLECTORS,  OFFICE  AND  STORE.— 

Reflectors  used  in  offices  and  stores  are  motft 
commonly  of  glass.  For  direct  lighting 
these  are  generally  opal  glass  inverted 
bowls  to  be  fastened  by  a shade  holder 
onto  the  socket.  For  indirect  lighting,  and 
to  some  extent  for  direct  lighting,  mirrored 
glass  reflectors  are  employed.  Prismatic 
glass  also  is  used  in  much  the  same  form 
as  the  more  common  opal  glass  reflectors, 
though  they  are  sometimes  employed  in 
globe  or  dome  form.  For  various  purposes 
metal  reflectors,  usually  of  the  smaller 
sizes,  are  used.  In  connection  with  special 
store-lighting  fixtures  and  units  mirror 
glass  reflectors  placed  within  a glass  globe 
or  dome  are  used  to  direct  the  major  part 
of  the  light  from  the  lamp  downward.  See 
also  Reflectors,  glass,  mirror,  opal  and 
prismatic,  and  Reflectors,  iron  and  steel, 
and  tin  and  other  metal. 


an  upper  reflector  of  white  porcelain 
enameled  steel  and  a white  porcelain 
enameled  steel  reflecting  cone  suspend- 
ed below  the  upper  reflector  in  such  a 
manner  that  all  light  above  the  angle 
of  40  deg.  is  intercepted  and  reflected 
to  the  working  plane.  Made  in  two 
sizes.  10  and  13- in.  diameters  for  use 
on  porcelain  sockets,  accommodating 
lamps  ranging  in  size  from  75  to  200 
watts.  See  display  advertisement  on 
pages  1276-7  for  other  Luminous  Unit 
products. — Adv. 


Wheeler  Reflector 

street  fixtures  and  lighting  specialties. 
The  illustration  shows  the  latest  de- 


Manufacturers: 

A-A  Electric  Mfg.  Co.,  The,  303  Center 
St.,  Bridgeport.  Conn.  “Alvo-Lite.” 
BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111.  (Por- 
celain enameled.)  (See  display  adv. 
pages  1231-1234.) 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco.  Cal. 

Canadian  Duplexallte  Co..  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
''Duplexallte.” 
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NO.  2110 


Central  Electric  Co.,  316  S.  Wells  St., 
Chicago,  111.  ‘'Maxolltes.’’ 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 
New  York,  N.  Y. 

Dunlap  Co.,  John.  Carnegie.  Pa.  "J-D.* 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  48th  St.,  New  York,  N.  Y. 

ERIKSON  ELECTRIC  CO.,  L..  6 Port- 
land St..  Boston,  Mass.  (See  display 
adv.  page  1308.) 

First  National  Lighting  Corp..  2030  E. 
22nd  St.,  Cleveland,  Ohio. 

Frink,  Inc.,  I.  P..  239-43  10th  Ave..  New 
York.  N.  Y.  "Frink.” 

Gleason-Tiebout  Glass  Co.,  99  Commer- 
cial St.,  Brooklyn.  N.  Y. 

Hen  rich  Reflector  Co..  Tnc..  222  W. 

35  th  St..  New  York.  N.  Y. 

HOLOPHANE  GLASS  CO..  INC.,  THE. 
340  Madison  Ave.,  New  York,  N.  Y. 
The  Holophane  “Reflector-refractor”  is 
a high-efflclency.  semi-enclosing  unit. 

No.  2110.  illus- 
trated, is  7% 

ins.  in  diameter 
and  4%  ins.  ir 
height.  It  take.' 
a 75-watt  lam; 
and  2%  in.  Typr 
O holder.  No. 
2120  is  similar  tr 
the  above  with 

the  exception 
that  it  is  9%  ins 
in  diameter  and  6%  ins.  in  height,  and 
is  designed  for  100  and  150-watt  lamps, 
with  3%  in.  Form  O holders.  Nos.  2130 
and  2140  are  similar  to  the  first  two, 
respectively,  except  that  they  are  two- 
piece  units,  the  two  halves  held  to- 
gether by  die-cast  c’amps.  These  tw*o 
numbers  are,  respectively,  12%  ins.  and 
14%  ins.  In  diameter  and  8%  and  Ti% 
ins.  in  height,  and  have  4- in.  heels.  No. 
2130  is  for  200-watt  lamps  and  No.  2140 
is  for  300-500-watt  lamns — Adv. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  5716  Euclid 
Ave..  Cleveland,  Ohio.  "Regent.”  (See 
display  adv.  pages  1266-1269.) 

Jefferson  Glass  Co.,  The.  Follansbee,  W. 
Va. 

K.  H.  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh Pa. 

Klemm  & Co..  132  N.  5th  St.,  Philadel- 
phia. Pa.  "Diamond.” 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOKTIS 
BRASS  MFG.  CO.,  St.  Louis.  Mo.  The 
Brascollte  arrangement  of  bowl  and 
reflector  directs  all  emitted  light  to  the 
working  plane  with  a minimum  ab- 
sorption and  insures  uniform  distribu- 
tion, making  these  fixtures  particularly 
desirable  for  store  and  office  use.  The 
drop  in  efficiency  is  less  In  Brascolites 
than  with  direct  reflectors  and  other 
semi-indirect  units  or  indirect  units, 


The  Brascollte 

tests  showing  only  a 3%  drop  in  the 
Brascolite.  See  display  advertisement 
pages  1276-7  for  other  Brascolite  prod- 
ucts.— Adv. 

Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce  Bldg.,  Pittsburgh.  Pa. 
NATIONAL  X-UAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
See  Reflectors,  showcase  and  show- 
window,  also  fixtures,  lighting,  store, 
exterior  and  interior,  and  adv.  page 
1405. — Adv. 

Opalux  Mfg.  Co..  The.  200  Fifth  Ave.. 

New  York,  N.  Y.  “Opalux.” 

Perfeclite  Mfg.  Co..  119  Main  St..  Seattle, 
Wash. 

Pittsburgh  Reflector  & Illuminating  Co.. 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh, 
Pa. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York.  N.  Y. 

REFLECTOLYTE  CO.,  914  Pine  St.,  St. 
Louis.  Mo. 

Robinson  & Co..  T.  L.,  105  W.  Monroe 
St.,  Chicago.  111. 


WHITING  CO..  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y. 

REFLECTORS,  PROJECTING  LAMf, 
PROJECTOR  AND  SEARCHLIGHT.— This 
class  of  work  calls  for  a reflector  that  will 
give  a concentrated  beam  of  light  that  will 
carry  quite  a distance.  Parabolic  reflectors 
are  generally  used.  For  the  projecting 
lamps  they  are  often  made  of  steel  either 
pressed  Into  shape  or  spun  over  accurate 
steel  forms.  These  are  then  nickel  or 
silver-plated  and  highly  polished.  Some  of 
the  larger  units,  especially  for  searchlight 
service,  are  made  of  glass  mirrors,  some- 
times a large  number  of  pieces  being  put 
together  to  give  an  approximate  parabola. 
This  has  a decided  advantage  in  that  It  is 
not  affected  by  the  atmosphere.  The  pieces 
are  carefully  ground  to  the  proper  shape. 
The  lamp  is  always  placed  so  that  the 
filament  or  arc  will  be  near  the  focal  point. 
Usually  slight  adjustments  of  the  lamp  po- 
sition are  provided  for  as  this  permits  ma- 
terially changing  the  angle  of  spread  of 
the  beam  of  light.  Most  reflectors  for  this 
service  are  protected  by  an  outside  casing 
of  sheet  steel  or  cast  iron. 

For  searchlight  reflectors  a parabola  hav- 
ing a comparatively  long  focus  gives  most 
satisfactory  results.  This  gives  a very  nar- 
row spread  of  light,  that  is,  a very  con- 
centrated beam.  Also  see  Projectors,  flood- 
light; also  Searchlights. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago.  HI.  (See 
displav  adv.  pages  1231-1234.) 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St.. 
New  York.  N.  Y. 

CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse.  N.  Y.  "Imperial.” 

ELECTRIC ' SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts.,  Philadelphia,  Pa. 

Faries  Mfg.  Co..  Decator,  111. 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.  ( See  adv.  pages  1203-1223.) 

Macbeth-Evans  Glass  Co..  Chamber  of 

Commerce  Bldg.,  Pittsburgh.  Pa. 

Matisse  Corp.  C.  & A..  116th  St.  and 
East  River,  New  York,  N.  Y. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 

“X-Ray”  mirror-glass  reflectors,  de- 
signed for  all  classes  of  projecting 
lamps,  projectors  and  searchlights. 

Made  of  the  finest  quality  of  one-piece, 
tough,  clear  glass  with  a silver  reflect- 
ing surface  and  a specially  processed, 
high-temperature  backing.  See  adv. 

page  1405. — Adv. 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 

New  York.  N.  Y. 

Pittsburgh  Reflector  & Illuminating  Co., 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh. 
Pa. 

WAKEFIELD  BRASS  CO.,  THE  F.  W.. 
Woodland  Rd.  Vermilion,  Ohio. 

WE  STING  HOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 

play adv.  pages  1395-1402.) 

REFLECTORS,  ROUNDHOUSE,  YARD 
AND  DOCK. — These  reflectors  ar°  made 
very  strong,  weatherproof  and.  for  use 
where  corrosive  gases  make  It  necessary, 
vaporproof  as  well.  There  are  two  com- 
mon types : one,  similar  to  the  ordinary  In- 
dustrial lighting  fixture.  Is  commonly  used 
for  dock  and  railroad  and  other  yard  light- 
ing; the  other,  similar  to  a headlight  in 
form.  Is  particularly  adapted  for  use  in 
steam-locomotive  roundhouses  and  Is  gen- 
erally designed  for  wall  mounting.  All 
these  reflectors  are  very  carefully  protected 
against  corrosion,  most  commonly  by  spe- 
cial porcelain  enamel. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York.  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.)  , 

Central  Electric  Co.,  316  S.  Wells  St.. 
Chicago,  III.  "Maxolltes.” 


When  writing  to  manufacturers  please 
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CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  "Imperial.” 
ELECTRIC  SERVICE  SUPPLIES  CO.. 

17th  and  Cambria  Sts.,  Philadelphia,  Pa. 
Faries  Mfg.  Co..  Decatur,  111. 

Hommel  & Co.,  Ludwig.  530-534  Fernando 
St.,  Pittsburgh.  Pa.  "Hommel-LIte.” 
IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  Ohio.  "Ivanhoe.”  (See 
display  adv.  pages  1266-1269.) 

Matisse  Corp.,  C.  & A.,  116th  St.  and 
East  River,  New  York,  N.  Y. 

National  Screw  & Tack  Co.,  The.,  AB 
Products  Division,  Cleveland.  Ohio. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
See  Reflectors,  projecting  lamp,  pro- 
jector and  searchlight;  also  adv.  page 
1405.— Adv. 

Piper  Co.,  Ltd.,  The  Hiram  L..  75  St. 

Remi  St„  Montreal,  Que..  Can. 
Pyle-National  Co..  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

Seidler-Mlner  Co..  36  E.  Lamed  St.,  De- 
troit, Mich.  "S-M.” 

WESTING  HOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Sol-Lux.” 
(See  display  adv.  pages  1395-1402.) 

REFLECTORS,  SHOWCASE  AND 

SHOW-WINDOW.  — These  reflectors  for 
show-window  lighting  are  usually  of  glass, 
mirror,  opal  or  prismatic.  As  this  form 
of  lighting  requires  intense  illumination 
over  a limited  area,  the  reflectors  are 
usuallv  so  constructed  that  they  distribute 
the  light  within  the  window  only,  throwing 
none  onto  the  sidewalk  or  into  the  store. 
They  are  made  in  many  forms  to  conform 
with  the  various  depths  and  heights  of 
show  windows.  For  producing  special 
lighting  effects  other  forms  of  reflectors, 
spot  lights,  etc.,  are  sometimes  employed. 
Showcase  reflectors  are  of  two  general 
types.  One  of  these  Is  essentially  a metal 
trough  in  which  are  placed  tubular  lamps, 
the  trough  being  concealed  from  view  in 
the  corner  between  the  top  and  front  side 
of  the  case.  The  other  type  is  commonly 
of  mirrored  glass  similar  In  form  to  the 
show-window  reflectors  of  this  material, 
but  much  smaller  so  that  the  reflector  may 
be  concealed  in  the  corners  of  the  case. 

Manufacturers: 

American  Reflector  & Lighting  Co.,  100- 
104  S.  Jefferson  St.,  Chicago.  111. 
"Araleo.” 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco,  Toronto. 
See  description  under  Fixtures,  light- 
ing. window  and  show  case. — Adv. 
Caldwell  Electric  Corp..  1002  N.  Market 
St..  Champaign.  111. 

Central  Electric  Co.,  316  S.  Wells  St.. 

Chicago.  111.  "Maxolltes.” 

Chicago  Electric  Sign  Co..  2219-2229  W. 

Grand  Ave..  Chicago,  III. 
Colllns-Wagner  M'g.  Co..  122  W.  43rd  St.. 
New  York,  N.  Y. 

ERIKSON  ELECTRIC  CO..  L..  6 Port- 
land St.,  Boston,  Mass.  (See  display 
adv.  page  1308.) 

Faries  Mfg.  Co.,  Decatur.  III. 

Frink.  Inc.,  I.  P..  239-43  10th  Ave..  New 
York,  N.  Y.  "Frink.” 

Henrich  Reflector  Co.,  Inc.,  222  W.  35th 
St..  New  York,  N.  Y. 

HOLOPHANE  GLASS  CO..  INC.,  THE, 
340  Madison  Ave..  New  York.  N.  Y. 
No.  922  reflector,  illustrated,  has  an  an- 
nular, prismatic, 
refracting  p’atc 
placed  over  part 
of  the  bottom  ol 
the  reflector 
which  screens  the 
lamp  filament 
from  view.  Thlf 
type  is  used  in  all 
types  of  deep  win- 
dows and  keepr 
the  glare  out  of 
the  spectators’ 
eyes.  A small 
No  02?  portion  of  the 

N0*  922  light  is  transmit- 

ted through  the  valence.  Takes  100 
and  150-watt  lamps,  with  Form  H hold- 
er.— Adv.  __ 

Jefferson  Glass  Co.,  The.  Follansbee.  W. 
Va. 

K-H  Sign  Mfg.  Co.,  819  Locust  St..  Pitts- 
burgh, Pa. 

Klemm  & Co..  132  N.  5th  St.,  Philadel- 
phia, Pa.  "Diamond.” 
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LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFQ.  CO., 
2615  Washington  Ave.,  St.  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 
Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

N£PONAL  X'RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  111. 
•X-Ray”  silver-plated  glass  reflectors 
are  especially  designed  for  efficient 
showcase  and  show-window  lighting. 

“x~Ray”  j8  a durable,  permanent, 
brilliant  reflector,  made  of  one-piece, 


“Scoopette” 


tough,  blown  glass,  each  type  having 
scientifically  designed  corrugations 
which  break  up  and  diffuse  the  light 
rays,  and  eliminate  streaks  and  un- 
eveness.  For  show-window  lighting  the 
X-Ray  reflectors  known  as  “Jove,” 
“Jupiter,”  “Scoop”  and  “Hood”  are 
standard  equipment  wherever  electric 
lighting  is  used.  These  four  styles 
cover  every  window  lighting  require- 
ment. The  “Color-Ray”  is  a practical 


“Color-Ray” 


method  of  producing  color  light  in 
show  windows.  The  unit  fits  on  either 
Jove  or  Jupiter  reflector,  and  consists 
of  frame  and  slides  of  colored  gelatine. 
The  X-Ray  Scoopette  is  a miniature 
X-Ray  show-window  reflector  for  show- 
cases. Scbopette  is  4 by  3TV  by  4% 
inches  over  all,  and  uses  15  or  25-watt, 
G- 18 V&-  standard  base  lamp.  See  adv. 
page  1405 — Adv. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
S.  Clinton  St , Chicago,  111.  “Oamco.” 

Pittsburgh  Reflector  & Illuminating  Co.. 
Inc.,  3rd  & Ross  Aves.,  Pittsburgh,  Pa. 

Plaut  & Co..  L.,  434  E.  23rd.  St.  New 
York,  N.  Y. 

Reflector  & Hardware  Specialty  Mfg.  Co., 
2235  S.  Western  Ave.,  Chicago,  111. 
“R  & H.” 

REFLECTOR  & ILLUMINATING  CO., 
565  W.  Washington  St..  Chicago,  111. 

Straight  Filament  Lamp  Co..  21  W.  37th 
St.,  New  York.  N.  Y. 

Sunlight  Reflector  Co.  226  Pacific  St., 
Brooklyn,  N.  Y. 

Viking  Sign  Co.,  Inc..  617  8th  Ave.,  New 
York,  N.  Y. 

Weeks.  Nelson.  214  State  St.,  Brooklyn, 
N.  Y.  “Reflectocraft.” 

Western  Reflector  Co.  1221  W.  Madison 
St.,  Chicago.  111.  * 'Western.” 

WHITING  CO.,  INC.,  H.  S.,  104  E.  41st 
St.,  New  York,  N.  Y. 

REFLECTORS,  SION  AND  BULLETIN. 

— These  reflectors  are  generally  used  for 
illuminating  painted  signboards,  wall  signs, 
bulletins,  etc.  Angle  type  reflectors  are 
generally  employed.  They  are  either  sus- 
pended from  brackets  extending  out  from 
the  sign  or  building  or  may  be  mounted 
on  conduit-box  receptacles  at  the  ends  of 
short  conduits  extending  forward  from 
the  top  of  the  sign.  Sometimes  trough - 
shaped  or  special  box  reflectors  are  used. 
Steel  reflectors  with  either  porcelain  en- 
amel or  painted  reflecting  surfaces  are  em- 
ployed. They  are  usually  made  water- 
proof and  used  with  weatherproof  sockets 
or  receptacles. 

Manufacturers: 

A & W Electric  Sign  Co.,  The,  Cleve- 
land, Ohio. 


A.  K.  S.  Sign  Co.,  The,  936-940  W.  Mad 
Ison  St.,  Chicago.  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi 
cago.  New  York,  San  Francisco, 
Toronto.  The  Benjamin  elliptical  angle 
reflector  is  an  ideal  fixture  for  sign  or 
bulletin  board  lighting. 
The  superiority  of  this 
design  lies  in  the  fact 
that  it  distributes 
light  to  the  sides  in 
such  a manner  as  to 
increase  the  illumina 
tion  between  the  units 
and  thereby  gives  an 
even  light  distribution 
Elliptical  Angle  to  the  entire  surface 
Reflector  of  the  sign. — Adv. 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  St. 
San  Francisco,  Cal. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York,  N.  Y. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

ERIKSON  ELECTRIC  CO.,  L..  6 Port 
land  St.,  Boston,  Mass.  (See  adv.  page 
1308.) 

Fades  Mfg.  Co.,  Decatur.  111. 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y.  “Frink.” 

Harter  Mfg.  Co.,  522  S.  Clinton  St., 
Chicago,  111.  “Nitrolite.” 

Henrlch  Reflector  Co.,  Inc.,  222  W.  35th 
St.,  New  York,  N.  Y. 

Imperial  Brass  Mfg.  Co.,  The,  1200  W. 
Harrison  St.,  Chicago.  111.  “Imperial.” 

IV ANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  Ohio.  “Ivanhoe.”  (See 
display  adv.  pages  1266-1269.) 

Klemm  & Co.,  132  N.  6th  St.,  Phila 
delphia.  Pa.  “Diamond.” 

Matisse  Corp.,  C.  & A.,  116th  St.  and 
East  River,  New  York.  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
236  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray”  floodlight  projectors  may  be 
used  for  many  classes  of  sign  and 

• bulletin  lighting.  See  Projectors,  flood- 
light. See  p.av.  page  1405. — Adv. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St..  Chicago.  111.  “Reco.” 

Sunlight  Reflector  Co.,  226  Pacific  St., 
Brooklyn,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 


REFLECTORS,  SPECIAL  AND  MIS- 
CELLANEOUS. — Under  this  classification 
are  inducted  the  wide  variety  of  reflectors 
of  very  limited  application.  Among  these 
are  various  mirrored  glass  reflectors  used 
In  instruments,  such  as  dental  and  surgical 
instruments  and  scientific  instruments, 
microscopes,  galvanometers,  oscillographs, 
etc.  These  reflectors  usually  are  employed 
to  catch  a beam  of  light  and  direct  or 
focus  it  over  a limited  area.  Those  used 
in  dental  and  surgical  instruments  are  more 
commonly  for  illuminating  small  areas 
upon  which  the  dentist  or  surgeon  is  work- 
ing, those  used  in  scientific  instruments  in 
connection  with  a reading  or  measuring  de- 
vice. They  are  generally  In  the  form  of  a 
concave  lens  with  a mirror  backing.  Other 
reflectors  are  used  on  a wide  variety  of 
lamps  of  special  application,  the  reflector 
being  designed  to  fit  the  lamp. 


Manufacturers: 


A-A  Electric  Mfg.  Co.,  The,  303  Center 
St.,  Bridgeport,  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 

Canadian  Duplexalite  Co.,  Ltd..  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite.” 

Clancy.  J.  R.,  1000  W.  Belden  Ave.,  Syra- 
cuse, N.  Y.  (Orchestra.) 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York.  N.  Y. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6 W.  48th  St..  New  York.  N.  Y. 

ERIKSON  ELECTRIC  CO.,  L.,  6 Port- 
land St.,  Boston,  Mass.  (See  display 
adv.  page  1308.) 

Faries  Mfg.  Co..  Decatur.  111. 

Frink,  Inc.,  I.  P..  239-43  10th  Ave.,  New 
York,  N.  Y.  “Frink.” 

Gleason-Tiebout  Glass  Co..  99  Commer- 
cial St..  Brooklyn  N.  Y. 

Henrich  Reflector  Co..  Inc.,  222  W.  35th 
St..  New  York.  N.  Y. 

IV ANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.  pages  1266-1269.) 
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LIGHTOLIER  CO.,  569  Broadway.  New 
York,  N.  Y. 

Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce  Bldg.,  Pittsburgh.  Pa. 
Matisse  Corp.,  C.  & A.,  116th  St.  and 
East  River,  New  York,  N.  Y. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave..  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
This  company  has  developed  many  new 
and  efficient  units  for  lighting  without 
ceiling  fixtures  and  lighting  from 
sources  concealed  in  various  ways  by 
the  use  of  X-Ray  reflectors.  A large 
staff  of  engineers  and  artists  is  main- 
tained to  execute  any  special  device 
desired.  See  adv.  page  1405. — Adv. 
Novelty  Lamp  & Shade  Co..  2490  E.  22nd 
St.,  Cleveland,  Ohio,  (billiard) 

Plaut  & Co.,  L.,  434  E.  23rd  St.  New 
York.  N.  Y. 

REFLECTOLYTE  CO.,  THE.  914  Pine 
St.,  St.  Louis,  Mo. 

Sunlight  Reflector  Co.,  226  Pacific  St., 
Brooklyn,  N.  Y. 

Viking  Sign  Co.,  Inc..  617  8th  Ave..  New 
York.  N.  Y. 

Western  Reflector  Co..  1221  W.  Madison 
St.,  Chicago,  111.  “Western.” 
REFLECTORS,  STAGE  - LIGHTING.  — 
Reflectors  used  for  stage  lighting  are  made 
In  a variety  of  forms.  For  stage  spotlights 
there  are  used  parabolic  reflectors  which 
are  in  general  of  the  same  type  as  for  pro- 
jecting lamps  or  flood-light  projectors. 
General  illumination  of  a certain  area  is 
often  provided  by  using  a box-type  metallic 
reflector  arranged  as  a drop  or  mounted  in 
the  wings.  Border  lights  and  foot  lights 
usually  have  trough-shaped  reflectors  that 
are  made  *n  a number  of  shapes ; most  of 
them,  however,  are  long  sheet  steel  troughs 
painted  white  on  the  inside.  They  are  made 
in  a number  of  styles,  some  containing  a 
double  row  of  lamps  and  others  giving 
special  angles  of  spread,  depending  upon 
the  depth  of  the  stage,  height  of  drops,  etc. 
Bunch  lights  or  clusters  often  have  a large 
circular  or  dome-shaped  reflector  set  oi» 
edge  back  of  the  lamps. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 
Brumfield  Electric  Sign  Co..  18  7th  St., 
San  Francisco.  Cal. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  Y.rk.  N.  Y. 

ERIKSON  ELECTRIC  CO..  L.  6 Port- 
land St.,  Bbston,  Mass.  (See  adv.  page 
1308.) 

Henrich  Reflector  Co.,  Inc.,  222  W.  35th 
St..  New  York.  N.  Y. 

IVAN  HOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.  pages  1266-1269.) 

K-H  Sign  Mfg.  Co.,  819  Locust  St..  Pitts- 
burgh, Pa.  • 

Klemm  & Co.,  132  N.  5th  St..  Philadel- 
phia. Pa.  “Diamond.” 

Matisse  Corp..  C,  & A..  116th  St.  and  East 
River.  New  York.  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235.  W.  Jackson  Blvd.,  Chicago.  111. 
See  Borders,  stage.  Bunches,  stage. 
Clusters,  stage.  Footlights,  stage. 
Strips,  stage;  also  adv.  page  1405. — 
Adv. 

OVERBAGH  & AYRES  MFG.  CO.,  411  S. 

Clinton  St.,  Chicago,  111.  “Oamco.” 
Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

PETERSON  CO..  INC.,  CHARLES  J.. 

723-29  Fulton  St..  Chicago.  111. 
REFLECTOR  & ILLUMINATING  CO., 
565  W.  Washington  St.,  Chicago.  111. 
Sunlight  Reflector  Co.,  226  Pacific  St., 
Brooklyn,  N.  Y. 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  50th  St..  New  York,  N.  Y. 
“Kliegl.” 

Viking  Sign  Co.,  Inc..  617  8th  Ave.,  New 
York,  N.  Y. 

REFLECTORS,  STEEL,  PORCELAIN- 
ENAMELED. — Reflectors  in  which  the  re- 
flecting surface  is  a white  enamel,  similar 
to  opal  glass  In  composition.  This  is  fused 
onto  the  surface  of  the  shaped  steel  at  high 
temperatures,  or  “fired”,  so  that  the  fin- 
ished surface  will  stand  rough  usage  and 
be  sufficiently  smooth  so  it  can  be  cleansed 
to  bring  it  back  to  its  original  whiteness. 
Such  enamel  is  usually  called  “porcelain 
enamel”,  although  it  is  more  nearly  a 
fused  glass.  The  value  of  such  a reflect- 
ing surface  depends  much  on  the  number 
and  kind  of  enamel  coatings  used.  The 
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“R.  L.  M.”  standard  reflector  is  a white 
enameled  steel  reflector  designed  for  gen- 
eral use  in  industrial  plants,  R.  L.  M.  stand- 
ing for  Reflector  and  Lamp  Manufacturers’ 
standard.  All  the  principal  manufacturers 
of  white  enameled  steel  reflectors  make 
this  type,  which  is  maintained  at  a certain 
standard  of  excellence  by  inspections  and 
tests  by  the  Electrical  Testing  Laboratories, 
New  York.  N.  Y. 

Enameled  steel  reflectors  are  widely  used 
for  industrial  lighting,  both  interior  and 
exterior,  especially  where  there  is  exposure 
to  smoke,  corrosive  gases  or  fumes,  exces- 
sive moisture  or  other  destructive  agencies 
that  would  ruin  paint  or  other  protective 
coverings  and  probably  damage  the  steel 
itself,  at  any  rate  spoiling  the  reflecting 
surface  in  a short  time.  Even  where  the 
service  is  not  so  severe,  the  enameled  sur- 
face Is  much  more  durable  and  more 
readily  cleaned  than  an  aluminized,  painted 
or  bare  polished  metal  surface. 

Manufacturers: 

A-A  Electric  Mfg.  Co..  303  Center  St., 
Bridgeport,  Conn.  “A-A.” 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco.  To- 
ronto. See  description  under  Reflectors, 
industrial  lighting,  miscel. — Adv. 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
“Duplexalite.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts..  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Central  Electric  Co.,  316  S.  Wells  St.. 
Chicago,  111.  “Maxolite.” 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York.  N.  Y. 

Dunlap  Co..  John.  Carnegie,  Pa.  “J-D/* 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  4Sth  St..  New  York.  N.  Y. 

Faries  Mfg.  Co..  Decatur,  111. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Frink,  Inc.,  I.  P..  239-43  10th  Ave.,  New 
. York.  N.  Y.  “Frink.” 

General  Porcelain  Enameling  & Mfg.  Co.. 
4554  W.  Congress  St..  Chicago,  111. 

Harter  Mfg.  Co..  522  S.  Clinton  St..  Chi- 
cago, 111.  “Nitrolite.” 

Hommel  & Co.,  Ludwig,  530-534  Fernando 
St..  Pittsburgh.  Pa.  “Hommel-Llte.” 

Hubbell.  Inc..  Harvey.  Bridgeport,  Conn. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  5716  Euclid 
Ave.,  Cleveland,  O.  (See  Reflectors, 
industrial  lighting,  miscel.  Also  display 
advertising  pages  1266^-1269. — Adv. 

LINE  MATERIAL  CO..  South  Milwaukee, 
WIs.  (See  display  adv.  page  1278.) 

LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO., 
2615  Washington  Ave.  St.  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 
“ABolite.” 

Ostrander  & Co.  W.  R.,  371  Broadway. 
New  York,  N.  Y. 

OVERRAGH  & AYRES  MFG.  CO..  411 
S.  Clinton  St..  Chicago,  111.  “Oamco." 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St..  Philadelphia,  Pa. 
"Pemco. ' 

Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York.  N.  Y. 

Porcelain  Enameling  & Mfg.  Co..  1263 
Bellevue  St.  Detroit,  Mich. 

REFLECTOLYTE  CO.,  914  Pine  St.,  St. 

. Louis.  Mo. 

Strong  Mtg.  Co..  Sebrlng.  Ohio. 

Vitreous  Enameling  Co.,  6890  Grant  Ave., 
Cleveland.  Ohio.  “Vltre-Lite.” 

Western  Reflector  Co.,  1221  W.  Madison 
St..  Chicago.  111.  “Western/’ 

WESTING  HOT TRE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

WHEELER  REFLECTOR  CO..  156  Pearl 
St..  Boston.  Mass.  “Para-Steel.” 

REFLECTORS.  STREET  -LIGHTING. — - 

Reflectors  for  street-lighting  units  are  al- 
most always  made  of  pressed  steel  and  are 
either  finished  with  a weather-resisting 
baked  paint  enamel  or  porcelain  enamel. 
Numerous  types  of  reflectors  are  in  use, 
depending  on  many  conditions,  such  as 
character  of  the  street,  spacing  of  the 
units,  type  and  size  of  lamp  used,  distribu- 
tion desired,  etc.  For  very  wide  spacing 
of  units,  such  as  on  suburban  streets  or 
country  roads,  an  inverted  cone  type  of 
reflector  is  sometimes  used.  This  is  mount- 
ed in  such  a manner  that  nearly  all  light 
from  the  lamp  emitted  above  the  hori- 
zontal Is  redirected  and  thrown  quite  a 
distance  horizontally.  Where  the  units 


are  closer  together  shallow  dome  reflect- 
ors are  often  used,  sometimes  with  pris- 
matic glass  refractors  or  diffusing  globes 
enclosing  the  lamp.  Some  of  the  more 
important  types  of  reflectors  used  are: 
flat  radial  reflectors,  flat  radial  wave  re- 
flectors, radial  bowl  reflectors,  concentric 
dome  reflectors,  etc. 

Manufacturers:  - 

A-A  Electric  Mfg.  Co.,  The,  303  Center 
St.,  Bridgeport.  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Gleason -Tiebout  Glass  Co.,  99  Commer- 
cial St..  Brooklyn,  N.  Y. 

Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago, 111. 

Klemm  & Co.,  132  N.  5th  St.,  Philadel- 
phia, Pa.  “Diamond.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page 
1278.) 

Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce  Bldg.,  Pittsburgh.  Pa. 

Matisse  Corp.,  C.  & A.,  116th  St.  and 
East  River,  New  York.  N.  Y. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
S.  Clinton  St.,  Chicago,  111.  “Oamco.” 

Piper  Co.,  Ltd.,  The  Hiram  L..  75  St. 
Remi  St..  Montreal,  Que.,  Can. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Sol-Lux.” 
(See  display  adv.  pages  1395-1402.) 

REFLECTORS,  TIN.  ALUMINUM  AND 
OTHER  METAL.  — These  reflectors  are 
usually  made  in  the  smaller  sizes  for  fast- 
ening to  medium -base  brass  shell  sockets. 
They  are  made  in  most  of  the  principal 
shapes:  Bowl,  parabolic,  flat,  shallow  and 
deep  cone,  pear-shape  half  reflectors,  etc. 
In  many  cases  they  are  made  of  tin  for 
cheapness,  while  others  are  made  for  deco- 
rative purposes,  such  as  special  spun  or 
thin  cast  brass  reflectors.  Aluminum  re- 
flectors are  sometimes  used  for  their  light- 
ness and  because  the  interior  may  be  highly 
polished  to  give  a good  reflecting  surface 
without  the  use  of  paint,  enamel  or  plat- 
ing. For  use  on  surgical  or  dental  instru- 
ments. silver  or  nickel-silver  reflectors  are 
sometimes  used;  for  these  see  Reflectors, 
special. 

Manufacturers: 

A-A  Electric  Mfg.  Co.,  The,  303  Center 
St.,  Bridgeport,  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York.  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Central  Electric  Co.,  316  S.  Wells  St., 
Chicago,  111.  “Maxolites." 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York.  N.  Y. 

ERIKSON  ELECTRIC  CO..  L.,  6 Port- 
land St.,  Boston,  Mass.  (See  adv.  page 
1308.) 

Faries  Mfg.  Co.,  Decatur.  111. 

Frink.  Inc.,  I.  P..  239-43  10th  Ave.,  New 
York,  N.  Y.  “Frink.” 

Henrich  Reflector  Co.,  Inc.,  222  W.  35th 
St.,  New  York,  N.  Y. 

Hubbell,  Inc..  Harvey,  Bridgeport,  Conn. 

K-H  Sign  Mfg.  Co.,  819  Locust  St., 
Pittsburgh,  Pa. 

Klemm  & Co.,  132  N.  6th  St.,  Philadel- 
phia. Pa. 

Kosmolite  Mfg.  Corp.,  6-7  E.  16th  St., 
New  York,  N.  Y. 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

OVERBAGH  & AYRES  MFG.  CO..  411 
S.  Clinton  St..  Chicago.  111.  “Oamco.” 

Pittsburgh  Metal  Spinning  & Stamping 
Co..  821-823  Locust  St..  Pittsburgh,  Pa. 

Plaut  & Co  . L..  434  E.  23rd  St..  New 
York.  N.  Y. 

Schwartz  & Bro.,  S.  Robert,  729-31 
Broadway,  New  York,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y. 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila-# 
delphia.  Pa.  “V.  V.” 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn.  N.  Y. 

REFLECTORS,  TROUGH,  FOR  PIC- 
TURES.— These  reflectors  are  used  for 
illuminating  a picture  and  are  consequent- 
ly constructed  in  trough  form  which  when 
used  with  tubular  lamps  gives  a large 
evenly  illuminated  surface  as  the  light 
source;  this  reduces  specular  reflection 
upon  the  surface  of  the  painting.  They 
are  made  of  glass  or  of  metal  and  are 
mounted  within  a shadow  box  or  clamped 


to  the  picture  frame.  As  the  types  which 
clamp  to  the  picture  frame  are  exposed 
to  view  they  are  generally  made  more  or 
loss  ornamental.  Though  they  have  sel- 
dom been  so  used,  they  may  be  used  in  con- 
nection with  a color  screen  to  produce  a 
daylight  color  quality  to  bring  out  the 
colors  of  the  painting  as  they  were  painted 
by  the  artist. 

Manufacturers: 

A.  K.  S.  Sign  Co.,  The.  936-940  W.  Madi- 
son St..  Chicago.  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco,  To- 
ronto. Reflectors  for  tubular  lamps 
for  all  conditions  where  long  narrow 
(or  strip)  lighting  is  required. — Adv. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign.  111. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York,  N.  Y. 

ERIKSON  ELECTRIC  CO..  L..  6 Port- 
land St.,  Boston,  Mass.  (See  adv.  page 
1308.) 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y.  “Frink.” 

Henrich  Reflector  Co..  Inc.,  222  W.  35th 
St.,  New  York.  N.  Y. 

K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh, Pa. 

Klemm  & Co.,  132  N.  5th  St.,  Philadel- 
phia, Pa. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave..  Chicago,  111. 

OVERBAGH  & AYRES  MFG.  CO.,  411 
S.  Clinton  St.,  Chicago,  111.  “Oamco.” 

Pittsburgh  Reflector  & Illuminating  Co., 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh, 
Pa. 

Straight  Filament  Lamp  Co.,  21  W.  37th 
St.,  New  York,  N.  Y. 

Sunlight  Reflector  Co..  226  Pacific  St., 
Brooklyn,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y. 

Western  Reflector  Co..  1221  W.  Madison 
St.,  Chicago,  111.  “Western.” 

REFLEX  IGNITION  CO.— 3068-3086  W. 
106th  St.,  Cleveland,  Ohio.  Manufacturer 
of  spark  plugs.  President  and  treasurer. 
C.  W.  Fenner;  secretary.  J.  A.  Fenner; 
sales  manager,  W.  R.  Vick. 

REFRACTION. — The  change  in  direction 
or  deflection  from  a straight  line  suffered 
by  a ray  of  light,  heat,  sound  or  other 
radiant  energy  in  passing  obliquely  from 
one  medium  into  another  In  which  its  ve- 
locity is  different,  as  from  air  Into  water 
or  into  glass.  Refraction  of  light  is  made 
use  of  in  lenses  and  prisms. 

REFRACTORIES  FOR  FURNACE  LIN- 
INGS. ETC.  — Where  high  temperatures 
are  developed  regularly  or  continuously, 
as  in  furnaces  under  steam  boilers,  or  in 
the  various  forms  of  electric  furnaces  used 
in  the  reduction  or  remelting  of  metals, 
some  high  heat-resisting  material  is  re- 
quired to  prevent  the  destruction  of  the 
outer  walls  of  the  furnace,  and  in  some 
processes  to  assist  in  the  chemical  treat- 
ment of  the  contents.  These  furnace  lin- 
ings are  usually  built  up  of  bricks  made 
from  the  proper  material,  and  need  to  be 
replaced  or  repaired  at  stated  periods,  de- 
pending upon  the  severity  of  the  service. 
Because  of  their  ability  to  withstand  high 
temperatures,  these  lining  materials  are 
called  refractories.  Under  steam  boilers 
the  lining  regularly  consists  of  some  form 
of  fire  brick,  molded  from  fire  clay.  As 
this  material  shrinks  considerably  when 
heated,  the  clay  is  usually  fired  thorough- 
ly then  ground  up  and  remixed  with  just 
enough  additional  clay  to  bind  it  together, 
then  molded  into  the  desired  form  and  re- 
tired. There  are  several  grades  of  fire 
brick  made,  suitable  to  different  types  of 
furnaces. 

In  metallurgical  processes,  especially 
with  electric  furnaces,  the  requirements 
for  refractories  depend  upon  (1)  the  prod- 
uct of  the  furnace.  ( 2 ) whether  basic  or  acid 
process,  (3)  the  type  of  furnace,  (4) 
whether  furnace  is  operated  continuously 
or  intermittently. 

The  raw  materials  include:  Basic — mag- 
nesite. dolomite,  zirkite,  alundum.  car- 
borundum, bauxite;  neutral  — chromite, 
zircon,  carbon,  fire  clay;  acid — silica. 

Basic  bricks  are  usually  made  from 
magnesite  or  bauxite  which  has  poor  me- 
chanical strength  but  great  resistance  to 
'teat.  Magnesia  is  a form  of  calcined  mag- 
nesite. a mineral  90%  to  96%  carbonate 
of  magnesia  which  is  a product  of  Styria 
•ind  Greece.  It  Is  very  resistant  to  slag 
and  limestone  but  very  sensitive  to  silica. 
It  is  laid  in  a thin  mortar  of  powdered 
magnesia  and  tar. 

Neutral  fire  bricks  are  usually  of  chro- 
mite, mixed  with  fire  clay  or  bauxite.  They 
ire  practically  infusible  and  are  used  in 
basio  open-hearth  steel  furnaces  as  a neu- 
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tral  course  between  fire  clay  and  magnesia 
brick. 

Silica  bricks  are  made  from  practically 
pure  silica  and  about  1/50  of  their  weight 
of  lime.  Another  form#  known  as  gan- 
ister  bricks  are  intermediate  between  fire 
clay  and  silica  •bricks.  They  are  made 
like  silica  but  without  the  lime  binder. 
Silica  bricks  are  acid  in  their  reaction  and 
are  very  largely  used  in  the  construction 
of  roofs  of  furnaces. 

None  of  the  materials  now  in  use  pos- 
sess the  qualities  of  a perfect  refractory 
and  a choice  must  be  made  according  to 
the  particular  needs,  bearing  in  mind  the 
fact  that  in  the  presence  of  basic  influ- 
ences, basic  materials  should  be  used,  and 
in  the  presence  of  acid  influences,  acid 
materials. 

Manufacturers: 

Bemitz  Furnace  Appliance  Co.,  15  State 
St.,  Boston,  Mass. 

Bird-Archer  Co.,  The,  90  West  St.,  New 
York.  N.  Y.  “Hot-Stuff.” 

Canadian  Aloxite  Co.,  The,  Niagara 
Falls.  Ont.,  Can. 

Carborundum  Co.,  The,  Niagara  Falls. 
N.  Y. 

Electrical  Refractories  Co.,  The,  East 
Palestine,  Ohio. 

Exolon  Co.,  Blasdell,  N.  Y.,  “Carbolon 
Refractory." 

General  Ceramics  Co.,  50  Church  St., 
New  York.  N.  Y. 

Gravert.  Inc.,  William  J..  246  Jackson 
Ave..  Long  Island  City,  N.  Y. 

Johns-Manville.  Inc.,  Madison  Ave.  and 
41st  St..  New  York.  N.  Y. 

King  Refractories  Co.,  Inc.,  1709  Niagara 
St.,  Buffalo.  N.  Y.  “Flame.” 

Norton  Co.,  Worcester,  Mass. 

Olive  Hill  Refractories  Co.,  The,  Ash- 
land, Ky. 

Pacific  Clay  Products  Co.,  American 
Bank  Bldg.,  Los  Angeles,  Cal. 

Quigley  Furnace  Specialties  Co.,  26  Cort- 
landt  St.,  New  York,  N.  Y.  “Hytemp- 
ite,”  “Carbosand." 

REFRACTORS.  LIGHTING.  — Lighting 
refractors  are  special  glass  accessories 
used  on  incandescent  and  arc  lamps  to 
direct  the  light  where  it  is  most  needed, 
thus  giving  a very  broad  distribution.  By 
means  of  refractors,  which  have  been  used 
largely  for  street-lighting  purposes,  it  is 
possible  to  double  the  normal  candlepower 
of  the  lamp  in  directions  near  the  hori- 
zontal. thus  increasing  the  illumination  in- 
tensity midway  between  units.  They  also 
serve  to  reduce  the  intrinsic  brilliancy  of 
the  complete  light  source.  Refractors  are 
made  in  two  pieces,  one  of  which  is  made 
with  horizontal  prisms  and  the  other  with 
vertical  prisms.  The  two  pieces  are  nested 
together  with  the  prisms  on  the  inner  ad- 
jacent surfaces  and  cemented  or  sealed 
together  to  exclude  dust  and  dirt,  the  ex- 
posed surfaces  being  smooth.  Three  types 
of  refractors  are  used,  one  being  dome- 
shaped, another  globe-shaped,  and  the 
third  in  the  form  of  a hand.  The  dome  and 
band  are  generally  used  with  enclosing 
globes  or  lanterns,  but  the  globe  shape 
may  be  used  separately  without  further 
enclosure.  They  all  serve  to  redirect  the 
light  given  off  that  would  be  directed  up- 
wards or  above  the  horizontal  and  dis- 
tribute it  below  the  horizontal  where  it  is 
most  needed.  In  the  case  of  the  globe 
type,  the  light  ordinarily  directed  down- 
ward in  zones  below  and  near  the  lamp 
is  also  redirected  and  spread  out  to  give 
a much  wider  distribution  than  is  other- 
wise obtained. 

Manufacturer: 

HOLOPHANE  GLASS  CO..  INC..  THE, 
340  Madison  Ave.,  New  York,  N.  Y. 

REFRIGERATING  AND  ICE-MAKING 
MACHINES,  MOTOR-DRIVEN  HEAVY 
DUTY. — Artificial  ice  plants  are  required 
not  only  to  supply  the  great  public  de- 
mand for  ice  in  cities  and  for  transporta- 
tion purposes,  but  for  refrigeration  in 
cold-storage  houses  and  in  the  factories 
for  numerous  classes  of  products,  where 
a temperature  continuously  below  that  of 
the  normal  atmosphere  is  required.  These 

fdants,  whether  for  ice-making  or  for  cooi- 
ng. operate  on  the  same  general  principle, 
that  of  compressing  some  gas.  usually  am- 
monia. to  a liquid  form,  carrying  away 
the  heat  so  generated,  then  conveying  the 
cold  compressed  gas  to  the  compartment 
to  be  cooled,  where  it  is  allowed  to  expand 
and.  in  doing  so.  to  take  up  heat  from  its 
surroundings.  The  principal  machine  of 
the  plant  is  the  compressor,  which  is 
usually  motor-driven.  Various  pumps  are 
also  required.  D-c.  motors,  because  of  the 
ease  with  which  their  speed  can  be  con- 
trolled. are  most  suitable,  but  a-c.  motors 
are  often  more  efficient,  and  by  various 
methods  may  be  properly  controlled. 


Where  the  requirements  for  refrigeration 
vary  greatly  through  the  year,  it  Is  advis- 
able to  have  the  plant  divided  into  units, 
as  many  of  which  may  be  operated  as  de- 
sired. Ammonia  compressors  are  rated  on 
a basis  of  15  lbs.  suction  pressure  and  185 
lbs.  condensing  pressure,  with  cooling 
water  70°  F.  (21°  C.).  Under  these  condi- 
tions machines  making  over  five  tons  of 
ice  per  24  hours  require  about  1.5  hp.  per 
ton;  those  making  from  one  to  five  tons 
require  1.5  to  2 hp. 

Ice-making  plants  are  of  two  classes, 
those  using  distilled  water  and  those  using 
raw  or  natural  water.  There  are  also  two 
principal  methods,  the  can  system  and 
the  plate  system.  The  distilled-water 
plants  use  the  can  system,  the  other, 
either  the  can  or  plate  system.  The  equip- 
ment and  power  requirements  are  approx- 
imately the  same  for  all  of  these,  except 
that  the  plate  system  requires  15%  to  20% 
more  compressor  capacity.  The  “central- 
freeze”  system  has  the  advantage  of  pro- 
ducing pure  ice  from  natural  water.  Or- 
dinarily the  block  frozen  in  the  can  has 
a spot  of  white  ice  at  the  center,  con- 
taining the  impurities  that  were  in  the 
water.  In  this  system  the  water  is  agi- 
tated by  an  air  Jet  which  helps  to  drive 
the  impurities  to  the  center.  When  all  is 
frozen  except  a small  volume  at  the  cen- 
ter, this  is  drawn  off  and  replaced  by  dis- 
tilled water,  which,  when  frozen,  gives  a 
clear,  solid  block  of  ice. 

Manufacturers: 

Allman  Gas  Engine  Co..  461  Canal  St.. 
New  York,  N.  Y.  “Champion.” 

Armstrong  Machinery  Co.,  3201-3219  E. 
Riverside  Ave.,  Spokane.  Wash.  “Alas- 
kan", “Siberian”,  “Icelander",  “Spo- 
kane." 

Automatic  Carbonic  Machine  Co.,  308  N. 
Michigan  Blvd.,  Chicago,  111.  “Auto- 
matic Evercold." 

Automatic  Refrigerating  Machinery  Co.. 
The,  618  Capitol  Ave.,  Hartford,  Conn. 
“Automatic." 

Born  Co.,  H.  A.,  326  River  St.,  Chicago, 

111. 

Bramhall.  Deane  Co.,  261-265  W.  36th  St.. 
New  York.  N.  Y.  “Deane.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago,  111.  “CP.” 

Cyclops  Iron  Works.  837-847  Folsom  St.. 
San  Francisco,  Cal. 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St..  New  York,  N.  Y.  “Audiffren- 
Singrun." 

Kroeschell  Bros.  Co.,  440  W.  Erie  St., 
Chicago,  111. 

Lipman  Refrigerating  Works.  53  W. 
Jackson  Blvd.,  Chicago.  111.  “Lipman." 

Lipman  Refrigerator  Car  & Mfg.  Co., 
Beloit,  Wis. 

McClellan  Refrigerating  Co..  Roosevelt 
Rd.  and  Washtenaw  Ave.,  Chicago,  111. 
“McClellan." 

Narco  Co.,  The,  Wapakoneta.  Ohio. 
“Narco." 

Niebling  & Co.,  F.  W.,  406  Elm  St.,  Cin- 
cinnati, Ohio. 

Peerless  Ice  Machine  Co.,  The,  503  S. 
Jefferson  St.,  Chicago,  111.  "Peerless." 

Rebsamen  & Almeroth.  2324  Elston  Ave., 
Chicago,  111. 

Refrigo  Corp.,  18th  St.  and  Forest  Home 
Ave.,  Milwaukee,  Wis. 

Ruemmeli-Dawley  Mfg.  Co.,  The,  3911 
Chouteau  Ave.,  St.  Louis,  Mo. 

Sanitary  Refrigerating  Machinery  Co., 
Milwaukee,  Wis. 

Stevens,  Will  P..  1632-34  Long  Beach 
Ave.,  Los  Angeles,  Cal. 

Technical  Products  Co..  Inc.,  501  5 th 
Ave.,  New  York,  N.  Y. 

Toledo  Coldmaker  Co.,  1690  Femwood 
Ave.,  Toledo,  Ohio.  “Toledo." 

Triumph  Ice  Machine  Co.,  The,  305S 
South  St.,  Cincinnati,  Ohio.  “Triumph." 

Vilter  Mfg.  Co.,  The,  Milwaukee,  Wis. 
“Vilter." 

Vogt  Machine  Co.,  Henry,  Louisville,  Ky. 

York -Allen  Ice  Machine  Co.,  Omaha, 
Neb. 

York -California  Construction  Co.,  832 
Folsom  St.,  San  Francisco,  Cal. 

York  Mfg.  Co.,  York,  Pa. 

REFRIGERATORS,  ELECTRIC,  HOUSE- 
HOLD. — This  apparatus  consists  usually 
of  a motor-driven  compressor  with,  a cir- 
culatory system  containing  sulphur  dioxide 
or  carbon  dioxide  or  other  heat-absorbing 
medium,  together  with  suitable  radiating 
coils  for  the  disposal  of  the  heat  generated 
in  compression,  and  expansion  coils  placed 
in  the  cooling  chamber  of  the  household 
refrigerators  for  the  absorption  of  heat. 

Suitable  means  in  the  form  of  thermo- 
tatlc  switches  or  equivalent  are  provided 
to  control  the  operating  motor  and  main- 
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tain  the  refrigerator  temperature  within 
predetermined  limits. 

These  refrigerators  are  entirely  self-con- 
tained and  self-cooled;  they  eliminate  all 
need  for  ice  supply  because,  if  a few  ice 
cubes  are  desired  for  placing  into  drinking 
water,  they  can  be  frozen  in  the  refriger- 
ator, in  some  types  at  least.  Electric  re- 
frigerators are  especially  adapted  for  large 
households,  in  which  cases  the  combined 
investment  and  operating  charges  are  less 
than  the  cost  of  ice  by  the  old  system. 
Their  cleanliness  and  high  sanitary  fea- 
tures are  additional  and  important  advan- 
tages. 

Manufacturers: 

Automatic  Carbonic  Machine  Co.,  308  N. 
Michigan  Blvd.,  Chicago,  111.  “Auto- 
matic Evercold." 

Balsa  Refrigerator  Corp.,  50  E.  42nd  St.. 
New  York,  N.  Y.  “Frigidor.” 

Bramhall,  Deane  Co.,  261-2G5  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis. 

Clothel  Refrigerating  Co.,  61  Broadway, 
New  York,  N.  Y.  “Clothel.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Electrical  Refrigerating  Co.,  Inc.,  The, 
130  E..  15  th  St.,  New  York,  N.  Y. 
“Williams.” 

Frigidaire  Corp.,  The,  2135  Scotten  Ave., 
Detroit,  Mich.  “Frigidaire." 

Glacier  Machine  Mfg.  Co..  55-57  E.  Lake 
St.,  Chicago,  111.  “Glacier.” 

Isko  Co.,  The,  2525  Clybourn  Ave.,  Chi- 
cago, 111. 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York.  N.  Y. 

Kelvinator  Corp.,  205i  Fort  St.,  W.,  De- 
troit, Mich.  "Kelvinator." 

Lipman  Refrigerating  Works.  53  W. 
Jackson  Blvd.,  Chicago,  111.  “Lipman." 

McClellan  Refrigerating  Co.,  Roosevelt 
Rd.  and  Washtenaw  Ave..  Chicago,  111. 
“McClellan.” 

Narco  Co.,  The,  Wapakoneta,  Ohio. 
“Narco.” 

Refrigo  Corp.,  18th  St.  and  Forest  Home 
Ave.,  Milwaukee,  Wis. 

Spalt  & Sons,  Inc.,  George,  904  Broad- 
way, Albany.  N.  Y.  “Powrkold." 

Toledo  Coldmaker  Co.,  1690  Femwood 
Ave..  Toledo.  Ohio.  “Toledo." 

Toronto  Laundry  Machine  Co.,  Toronto, 
Ont.,  Can. 

Utility  Compressor  Co..  The.  355-364 
Harper  Ave.,  Detroit.  Mich.  “Utility." 

Wolf,  Fred  W.,  802  Diversey  Parkway, 
Chicago,  111. 

REFRIGERATORS,  ELECTRIC,  RES- 
TAURANT, HOTEL,  STORE,  ETC.— Mo- 

tor-driven  compressors  connected  with 
pipe  coils  located  in  the  cooling  chambers 
of  large  refrigerators  and  containing  a 
compressible  circulating  heat-absorbing 
medium,  such  as  sulphur  dioxide,  carbon 
dioxide  or  ammonia.  Suitable  means  are 
provided  for  automatically  controlling  the 
compressor  motor  by  a thermostatic  switch 
operated  by  the  changes  in  temperature 
between  predetermined  limits.  The  smaller 
olants  usually  employ  sulphur  dioxide  as 
the  refrigerant,  because  it  is  more  easily 
controlled  and  less  injurious  or  dangerous 
if  it  should  escape  from  the  pipes,  but 
plants  of  larger  size,  such  ks  are  required 
for  hotels,  large  meat  markets,  etc.,  some- 
times use  ammonia,  which  is  the  most 
used  cooling  medium  for  commercial  re- 
frigerating and  ice-manufacturing  plants. 
These  self-contained  refrigerator  sets  are 
found  to  be  economical  in  comparison  with 
the  cost  of  icing  refrigerators.  They  are 
highly  sanitary  and  practically  automatic 
in  operation. 

Manufacturers: 

Automatic  Carbonic  Machine  Co.,  308  N. 
Michigan  Blvd.,  Chicago,  111.  “Auto- 
matic Evercold." 

Automatic  Refrigerating  Machinery  Co., 
The,  618  Capitol  Ave.,  Hartford,  Conn. 
“Automatic.” 

Born  Co.,  H.  A.,  326  River  St.,  Chicago. 
III. 

Bramhall,  Deane  Co.,  261-265  W.  36th  St.. 
New  York,  N.  Y.  “Deane." 

Clothel  Refrigerating  Co..  61  Broadway, 
New  York,  N.  Y.  “Clothel." 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston.  Mass. 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago.  III. 

Cyclops  Iron  Works.  837-S47  Folsom  St.. 
San  Francisco.  Cal. 

Isko  Co..  The,  2525  Clybourn  Ave.,  Chi- 
cago, 111. 

Johns-Manville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York.  N.  Y. 

Lipman  Refrigerating  Works.  53  W.  Jack- 
son  Blvd.,  Chicago.  111.  “Lipman." 
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McClellan  Refrigerating  Co..  Roosevelt 
Rd.  and  Washtenaw  Ave.,  Chicago,  111. 
“McClellan.” 

Narco  Co.,  The,  Wapakoneta.  Ohio. 
“Narco.” 

Niebling  & Co.,  P.  W.,  406  Elm  St..  Cin- 
cinnati, Ohio. 

Peerless  Ice  Machine  Co.,  The,  603  S 
Jefferson  St..  Chicago.  111.  “Peerless.” 

Refrigo  Corp.,  18th  St.  and  Forest  Home 
Ave.,  Milwaukee,  Wis. 

Spalt  & Sons.  Inc.,  George.  904  Broad- 
way, Albany,  N.  Y.  “Powrkold.” 

Toledo  Coldmdker  Co..  1690  Pernwood 
Ave.,  Toledo,  Ohio.  “Toledo.” 

REFRIGO. — Trade  name  for  automatic 
household  refrigerating  machine  made  by 
the  Refrigo  Corp.,  836  Caswell  Block,  Mil- 
waukee, Wis. 

REFRIGO  CORP.— 835  Caswell  Block, 
Milwaukee,  Wis.  Manufacturer  of  auto- 
matic refrigerating  machines.  Business 
established  1920.  President,  Archie  Tegt- 
meyer;  vice-president.  Joseph  Ellmauer; 
secretary  and  general  manager.  Otto  L. 
Lundgren;  treasurer.  Theodore  Dammann. 

REGAL.— Trade  name  for  gaskets  man- 
ufactured  by  the  Quaker  City  Rubber  Co., 
629  Market  St.,  Philadelphia.  Pa. 

REGAL  GASOLINE  ENGINE  CO  — 
Coldwater,  Mich.  Manufacturer  of  farm 
lighting  plants  and  marine  engines. 
President^  A.  E.  Robinson;  vice-president, 
H.  D.  Robinson;  secretary  and  treasurer. 
P.  H.  Robinson. 

REGALITE.  — Trade  name  for  farm 
lighting  plant  manufactured  by  the  Regal 
Gasoline  Engine  Co..  Coldwater.  Mich. 

REGENERATION. — The  recouping  or 
replacing  of  an  element  which  has  been 
removed,  so  as  to  restore  the  original  com- 
bination. Example:  In  electrolyzing  a me- 
tallic solution  and  depositing  metal  on  the 
cathode,  we  regenerate  the  metallic  salt 
by  using  an  anode  of  the  same  metal  as 
is  being  deposited  (plating  processes). 

REGENT. — Trade  name  for  sheet  pack- 
ing manufactured  by  the  Dominion  As- 
bestos & Rubber  Corp.,  154  Nassau  St.. 
New  York,  N.  Y. 

REGENT. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Ivanhoe- 
Regent  Works  of  General  Electric  Co., 
5716  Euclid  Ave.,  Cleveland,  Ohio. 

REGINA. — Trade  name  for  electric  vac- 
uum cleaners  and  electrically  operated  mu- 
sical instruments  and  orchestrions,  manu- 
factured by  the  Regina  Co.,  47  W.  34th  St., 
New  York,  N.  Y. 

REGINA  CO.,  THE.— New  York.  N.  Y. 
Manufacturer  of  electric  vacuum  cleaners, 
motor-driven  printing  presses  and  copying 
machines  and  electrically  operated  musical 
instruments.  Business  established  1892. 
President,  P.  J.  Gubelman;  vice-president. 
James  Shaw;  secretary  and  treasurer.  L. 
T.  Gibson;  sales  manager,  Joseph  Blum- 
berg.  Main  office.  47  W.  34th  St.,  New 
York,  N„  Y.  Factory.  Rahway,  N.  J. 
Branch  office,  209  S.  State  St.,  Chicago, 
111. 

REGISTERS,  CASH,  ELECTRICALLY 
OPERATED. — These  cash  registers  for  u^e 
in  stores,  etc.,  are  equipped  with  small 
lamps  located  adjacent  to  the  indicator 
and  in  the  larger  forms  with  a small  elec- 
tric motor  operating  the  registering  and 
printing  mechanism,  the  circuits  of  which 
are  controlled  by  a manually  operated 
starting  button  and  an  automatic  circuit- 
opening switch.  Some  of  the  larger  types 
have  adding  machine  devices  incorporated 
in  the  register  which  keep  separate  totals 
for  each  person  using  the  machine,  check 
the  number  of  times  each  key  is  punched 
and  record  various  other  data,  making  a 
machine  of  very  exacting  requirements 
for  the  motor  and  mechanical  mechanisms. 
The  lamp  device  is  used  to  call  attention 
to  the  amount  registered  in  the  machine. 
A bell  is  sometimes  substituted  for  this 
lamp. 

Manufacturer: 

National  Cash  Register  Co.,  The,  Main 
and  K Sts..  Dayton,  Ohio.  “National.” 

REGISTERS,  FARE,  ELECTRIC  RAIL- 
WAY CAR. — Portable  or  fixed  devices  used 
to  record  the  number  or  the  amount,  or 
both,  of  the  fares  received  for  transporta- 
tion by  conductors  of  cars  or  trains.  Of 
two  principal  types,  counting  and  printing. 
The  simplest  types  of  fare  registers  are 
counters  and  show  the  number  of  separate 
fares  registered,  both  on  trip  dials  and  on 
total  dials.  Trip  dials  are  usually  arranged 
to  be  set  back  to  zero  to  show  fares  regis- 
tered on  “out”  and  “in”  trips,  an  indicator 
showing  words  “Out”  or  “In”  being  dis- 
played according  to  the  direction  in  which 
the  car  is  proceeding.  The  counting  or 
operating  mechanism  of  such  types  of  reg- 


isters is  enclosed  in  a metal  case  to  protect 
from  tampering,  and  is  operated  and  a 
registration  effected  by  the  conductor  pull- 
ing a cord  or  stepping  on  a foot  pedal  lo- 
cated at  his  position  and  connected  to  the 
register  through  suitable  rods,  bell  cranks 
and  levers,  as  frequently  in  the  “prepay” 
design  of  cars. 

The  portable  type  of  register  is  carried 
by  the  conductor  in  one  hand  and  is  held 
by  him  to  all  passengers  as  they  offer 
fare.  Passengers  insert  the  coin  into  a 
slot  in  the  mechanism  and  it  is  passed 
through  the  register  which  counts  and  in- 
dicates on  suitable  dials.  The  coin  is  then 
available  to  the  conductor  for  change.  The 
breast  type  portable  register  formerly  used 
by  conductors  is  now  seldom  employed. 
Fixed  types  of  registers  are  also  designed 
to  register  both  cash  fares  and  transfers, 
although  many  companies  use  separate 
registers  for  cash  and  transfers.  The 
printing  type  of  fare  register  records,  in- 
dicates and  prints  on  a sheet  the  amount 
of  fare  if  paid  in  cash  and  shows  “ticket.” 
“pass,”  etc.,  if  such  is  offered  by  the  pas- 
senger. Such  types  of  registers  are  used 
on  suburban  or  interurban  systems  where 
fares  are  proportional  to  distance  traveled. 
The  setting  for  the  different  cash  fares, 
ticket,  pass.  etc.,  is  effected  by  a rod  ex- 
tending along  the  upper  part  of  the  car 
and  connected  to  the  registering  and 
printing  mechanism  of  the  register.  Dials 
are  fixed  at  convenient  locations  on  this 
rod  and  pointers  attached  to  the  rod,  and 
can  be  set  by  conductor  to  the  desired 
cash  fare,  or  at  word  “ticket,”  “pass.”  etc. 
Registration  is  accomplished  by  pulling  on 
a cord  carried  along  the  setting  rod  and 
attached  to  the  operating  lever  of  the 
register  machine.  Station  registers  used 
for  elevated  and  subway  systems  are 
usually  simple  counting  registers. 

A feature  of  all  fare  registers  is  a gong 
or  bell  which  rings  with  each  registration. 
This  has  its  moral  effect  in  securing  a 
registration  of  every  fare,  as  well  as  in- 
dicating to  passengers  or  to  Interested  par- 
ties. such  as  checkers,  inspectors,  etc.,  that 
registration  is  being  made.  Also  see 
Boxes,  fare. 

Manufacturers: 

International  Register  Co.,  The,  15  S. 
Throon  St..  Chicago.  111. 

Ohmer  Fare  Register  Co.,  Dayton,  Ohio. 

Rooke  Automatic  Register  Co.,  Provi- 
dence. R.  I.  “Rooke.” 

St.  Louis  Cash  Register  Co.,  2213  Lucas 
Ave.,  St.  Louis.  Mo. 

Woodman  Mfg.  & Suoply  Co.,  R.,  82  Sud- 
bury St.,  Boston,  Mass. 

REGISTERS,  FIRE-ALARM  BOX  NUM- 
BER. — Telegraph  registers  comprising  an 
electromagnetically  controlled  spring  or 
electrically  onerat»d  mechanism  which 
feeds  a continuous  tape  through  a print- 
ing mechanism.  When  a call  is  sent  in 
the  register  Indicates  by  dots  and  dashes 
or  other  characters  printed  or  punched  on 
the  tape,  the  number  or  location  of  the 
fire-alarm  box  from  which  the  call  is  sent. 
These  registers  are  also  used  in  certain 
burglar  alarm  and  watchmen's  report  sys- 
tems. 

Manufacturers: 

Bunnell  & Co..  J.  H.,  32  Park  Place. 
N.  Y.  “Bunnell.” 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York.  N.  Y.  “F.  P.  & Co.” 

Gamewell  Fire  Alarm  Telegraph  Co., 
The.  Newton  Upper  Falls.  Mass. 

Havs.  Corn.,  The  Joseph  W..  Michigan 
City.  Ind.  “Hays.” 

REGISTERS,  HAND  TALLY.— See 

Counters,  i ole  and  tally. 

REGISTERS,  TAPE. — A device  used  in 
telegraphy  for  recording  calls  or  messages 
automatically.  It  usually  consists  of  an 
electromagnet  with  a pivoted  armature 
lever,  which  presses  a moving  tape  against 
an  inked  wheel  for  the  duration  of  the 
signal. 

REGISTERS,  TELEPHONE.  — See  Me- 
ters. telephone,  call  counting;  Meters,  tele- 
phone. long  distance  call  measuring. 

REGULATING  SOCKETS.— See  Sockets, 
dimming  or  regulating. 

REGULATION. — The  change  in  value  of 
some  characteristic  quantity  of  a machine, 
such  as  the  speed  or  the  terminal  voltage 
occurring  between  any  two  loads.  It  is 
very  commonly  expressed  as  a percentage 
of  that  value  of  the  quantity  taken  as  nor- 
mal and  should  be  determined  at  a constant 
temperature  of  those  parts  that  affect  the 
regulation,  a temperature  of  75°  C.  being 
considered  standard. 

Regulation  requires  special  definitions 
for  particular  cases. 

The  regulation  of  d-c.  generators  is  the 
mean  of  the  two  changes  in  voltage  be- 
tween rated  load  and  no  load  observed 
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upon  gradually  reducing  the  load  from 
rated  value  to  zero  and  from  zero  to  rated 
value. 

For  constant-potential  a-c.  generators, 
regulation  is  the  change  in  voltage  be- 
tween a specified  load  at  a specified  power- 
factor  ana  no  load  expressed  as  a percent- 
age of  rated -load  voltage. 

For  constant-current  machines,  either 
d-c.  or  a-c.,  regulation  is  the  maximum 
difference  from  the  rated-load  current  oc- 
curring between  rated  load  and  the  mini- 
mum load  for  which  the  machine  is  de- 
signed, expressed  as  a percentage  of  rated- 
load  value. 

For  constant-speed  d-c.  or  a-c.  motors 
regulation  is  change  in  speed  between 
rated  load  and  no  load  as  a percentage  of 
no-load  speed. 

For  converters,  dynamotors,  frequency 
changers  and  motor-generators,  regulation 
is  the  percentage  change  of  rated-load 
value  in  the  voltage  of  the  output  side  be- 
tween rated  load  and  no  load. 

For  a generating  set,  such  as  a prime 
mover  driving  a generator,  the  regulation 
of  the  generator  includes  the  changes  in 
voltage  due  to  changes  in  load  on  the 
generator  and  those  due  to  changes  in 
speed  of  the  prime  mover.  The  speed  reg- 
ulation of  the  prime  mover  is  determined 
under  constant  steam  pressure,  head,  etc., 
conditions  which  would  also  be  observed 
in  finding  the  voltage  regulation  of  the 
generating  set. 

REGULATION,  FEEDER  VOLTAGE.— 
The  requirements  of  lighting  service  ne- 
cessitate good  regulation  of  the  pressure 
delivered  throughout  a distributing  system. 
In  d-c.  networks  the  feeders  are  often  seg- 
regated on  buses  operating  at  different 
voltages,  thus  giving  approximately  the 
same  pressure  at  the  end  of  long  feeders  as 
on  short  ones.  Pressure  wires  from  feeder 
ends  to  the  station  Indicate  conditions  to 
the  operator.  The  network  is  self-regulat- 
ing to  some  extent,  since  current  tends  to 
flow  toward  a low-pressure  area  from  all 
directions  thus  helping  to  support  the  over- 
loaded area. 

In  a-c.  distributing  systems  the  feeders 
may  be  equipped  with  potential  regulators, 
thus  avoiding  the  necessity  of  operating 
several  buses  at  different  pressures.  The 
ressure  at  feeder  ends  may  be  indicated 
y line -drop  compensators  which  are  used 
In  most  large  systems.  With  this  device 
and  a relay  of  suitable  design  the  regulator 
may  be  automatically  controlled  with 
changing  loads  on  the  feeder.  It  is  cus- 
tomary to  adopt  a standard  voltage  and  to 
attempt  to  keep  the  range  of  pressure  for 
lighting  within  5%  of  the  standard. 

REGULATION,  TRANSFORMER.  — The 
difference  between  no-load  and  rated-load 
secondary  voltages  divided  by  rated-load 
secondary  voltage,  and  expressed  as  a per- 
centage. This  Is  for  a load  of  unity  power- 
factor  or  any  other  specified  power-factor. 
The  primary  voltage  is  assumed  constant 
at  such  a value  as  will  give  secondary 
rated  voltage  at  rated  output. 

REGULATOR. — Trade  name  for  electric 
irons  manufactured  by  the  Reimers  Mfg. 
Co.,  513  W.  50th  St..  New  York.  N.  Y. 

REGULATORS,  BOILER-FURNACE 
DRAFT. — Furnace  or  combustion  regula- 
tors aim  to  automatically  control  the  ratio 
of  air  to  fuel  and  the  supply  of  fuel  to  the 
furnace  in  synchronism  with  the  flow  of 
steam  (with  mechanical  stokers). 

Only  when  the  right  amount  of  air  is 
supplied  to  the  fuel  is  the  resulting  com- 
bustion of  maximum  efficiency.  The  supply 
of  air  to  the  fire  Is  controlled  by  the  posi- 
tion of  the  damper  in  the  boiler  breeching 
or  stack  and  the  position  of  the  ash-pit 
door,  the  fire  doors,  etc.  As  the  rate  of 
combustion  changes  as  the  flow  of  steam 
varies,  and  as  the  condition  of  the  fuel  bed 
changes  from  minute  to  minute  due  to  holes 
forming,  clinker  building  up.  etc.,  an  ex- 
cess or  a deficiency  of  air  may  occur  and 
combustion  efficiency  suffers. 

If  combustion  efficiency,  hence  fuel  econ- 
omy. is  to  be  stable  during  these  ever- 
changing  conditions,  every'  change  must  be 
met  by  a change  in  the  air  supply,  which 
means  in  the  position  of  the  stack  damper. 
It  is  impossible  for  a fireman  to  modify 
the  air  supply  every  time  modification  is 
required  because  he  has  other  things  to  do 
than  to  adjust  the  stack  damper  every 
minute  and  several  times  a minute.  More- 
over. he  cannot  tell  what  is  needed  because 
of  the  time  lag  before  he  can  find  out 
what  has  happened.  By  that  time  another 
condition  has  developed.  These  reasons  ex- 
plain why  furnace  or  combustion  regula- 
tors are  widely  used.  They  overcome  hu- 
man limitations. 

Combustion  regulators  operate  according 
to  the  pressure  in  the  furnace  chamber,  en- 
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deavoring  to  maintain  a certain  prede- 
termined condition  regardless  of  the  thick- 
ness or  condition  of  the  fuel  bed.  Usually 
these  regulators  control  the  stack  damper 
and  also  the  mechanical  blower.  Often  they 
also  control  the  stoker  speed,  so  that  as 
the  demand  for  steam  increases,  the  blower 
and  stoker  speed  up  in  proportion  while  the 
damper  opens  in  synchronism. 

The  automatic  furnace  regulators,  if 
properly  adjusted,  will  ordinarily  save  at 
least  10%  of  the  fuel  and  in  some  cases 
25%  and  30%.  They  increase  boiler  ca- 
pacity very  materially;  they  permit  the  use 
of  inferior  fuel  than  when  the  combustion 
was  adjusted  by  hand;  they  result  in 
closer  steam  pressure  regulation ; less  wear 
and  tear  on  boilers  and  grates  and  so  lower 
maintenance  costs.  Some  of  these  benefits 
are  chargeable  in  part  to  the  mechanical 
blower  that  usually  accompanies  the  regu- 
lator, of  course;  but  It  is  difficult  to  segre- 
gate the  respective  credits. 

Manufacturers: 

Automatic  Fuel  Saving  Co..  1061  Bulletin 
Bldg.,  Philadelphia,  Pa.  “Gray.” 

Burrows  Mfg.  Co..  York,  Pa.  “Burrows.’* 

Carrick  Engineering  Co.,  538  S.  Clark 
St.,  Chicago,  111.  (Combined  with  fuel 
control  ) 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  “Defender.” 

Engineer  Co..  The,  17  Battery  PI.,  New 
York,  N.  Y. 

Hagan  Corp.,  The,  401  Peoples  Bank 
Bldg..  Pittsburgh,  Pa.  “Hagan.” 

National  Regulator  Co..  The.  208-12  S. 
Jefferson  St.,  Chicago,  111.  “Meta- 
phram”,  “A-Jacks.” 

Power  Turbo-Blower  Co.,  347  Madison 
Ave.,  New  York,  N.  Y.  “Standard  P. 
A S.” 

Powers  Regulator  Co.,  The.  989  Archi- 
tects Bldg.,  New  York,  N.  Y.  “Powers.” 

Ruggles-Klingemann  Mfg.  Co.,  15  Foster 
Court.  North  Salem.  Mass.  “R-K.” 

Spencer  Regulator  Co.,  Salem,  Mass. 
“Spencer.” 

Watts  Regulator  Co.,  252  Lowell  St., 
Lawrence,  Mass.  "Lawrence.” 

REGULATORS,  COMPRESSOR.  — See 
Controller  regulators. 

REGULATORS,  CONSTANT  CURRENT. 

■ — Constant-current  regulators  are  intended 
for  the  same  purpose  as  constant-current 
transformers,  i.  e..  to  maintain  a current 
that  will  vary  but  slightly  under  various 
load  conditions.  The  regulator  usually  con- 
sists of  an  air-cooled  adjustable  reactance, 
comprising  a winding  on  an  open  magnetic 
circuit  which  is  so  counterbalanced  that  a 
change  in  the  load  reactance  will  cause  thg 
coil  to  adjust  itself  with  respect  to  the 
core,  so  that  the  current  value  will  be  un- 
changed. Constant-current  regulators  are 
not  used  as  extensively  as  the  constant- 
current  transformers,  as  many  inspection 
departments  require  the  use  of  an  addi- 
tional transformer  for  insulation  purposes. 
In  places  where  It  is  not  required  that  the 
receiving  circuit  be  insulated  from  the 
source  of  supply  they  may  be  used  to  ad- 
vantage for  series  lighting  circuits  as  their 
efficiencies  are  generally  between  90  and 
95%  at  full  load. 

Manufacturers: 

American  Galco.  Inc..  Grand  Central 
Palace.  New  York.  N.  Y.  “Area.’* 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts..  Hamilton,  Ont.. 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago,  111.  (See 
display  adv.  page  1286.) 

Packard  Electric  Co.,  Warren,  Ohio. 
“A.  W.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

REGULATORS.  ELECTRIC,  ORGAN.— 
See  Governors,  electric  organ. 

REGULATORS,  ELECTRIC,  ROOM  AND 
OTHER  TEMPERATURE. — Temperature 
regulators  are  used  extensively  in  houses, 
schools,  hotels,  etc.,  for  maintaining  uni- 
form temperatures.  They  consist  of  a 
thermostat,  located  in  one  of  the  rooms 
having  an  average  temperature,  which  is 
equipped  with  a set  of  contacts.  When  the 
temperature  reaches  the  desired  degree  one 
set  of  contacts  is  closed,  which  in  one  type 
completes  the  circuit  through  an  electric 


motor  or  solenoid  in  the  basement.  The 
motor  operates  to  close  the  furnace  draft 
and  open  the  check  damper.  Then  when 
the  temperature  falls  to  the  lower  value, 
the  other  contacts  close  and  cause  the 
motor  to  open  the  draft  and  close  the  check 
damper.  Sometimes  the  motor  is  a spring 
motor  and  the  thermostat  merely  controls 
the  starting  and  stopping.  An  alarm-clock 
arrangement  may  be  added,  which  enables 
any  low  temperature  to  be  maintained  dur- 
ing the  night  and  the  alarm  dial  turns  on 
the  heat  in  the  morning  at  any  desired 
time. 

Modifications  of  the  electric  temperature 
regulators  above  described  may  be  applied 
to  temperature  control  for  both  heat  and 
refrigeration  in  industrial  processes.  These 
modified  types  are  usually  particularly 
adapted  to  some  particular  installation 
though  they  do  not  vary  in  principle  of 
operation.  Among  these  applications  are 
their  use  in  connection  with  water  heaters, 
soldering  machines  refrigerators,  labora- 
tory apparatus  such  as  ovens,  incubators, 
furnaces,  and  numerous  industrial  pro- 
cesses where  close  control  of  temperature 
Is  essential.  Though  temperature  control  is 
their  primary  purpose,  their  use  is  of  im- 
portance even  where  this  close  control  is 
not  necessary  because  of  the  fuel  economy 
obtained  by  such  control.  Also  see  Ther- 
mostats for  electric  car  heaters. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

“American  Thermostat  Co..  226  Jelliff  Ave., 
Newark,  N.  J.  “Marvel.” 

Andrews  Heating  Co.,  2529  University 
Ave.,  S.  E.,  Minneapolis.  Minn. 

Automatic  Switch  Co..  154  Grand  St., 
New  York.  N.  Y. 

Bishop  A Babcock  Co.,  The  1200  E.  55th 
St.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto.  Ont..  Can. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St..  Chicago,  111. 

Cobb  Electric  Appliance  Co..  Lanesville 
Terrace,  Boston.  Mass.  “Ceaco.” 

Crane  Co..  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane  Ltd..  1820  St.  Patrick  St..  Mon- 
treal, Que.,  Can. 

Electric  Heat  Control  Co..  The.  2711 
Church  Ave.,  Cleveland.  Ohio. 

Electrical  Automatic  Appliance  Co..  The, 
1749-51  Arapahoe  St.,  Denver.  Colo. 

Equitherm  Control  Corp..  13  Tillary  St., 
Brooklyn,  N.  Y. 

Foxboro  Co..  Inc..  The.  Fox  boro.  Mass. 

Gold  Car  Heating  A Lighting  Co..  220 
36th  St.,  Brooklyn.  N.  Y.  “Gold.” 

Honeywell  Heating  Specialties  Co.,  Wa- 
bash, Ind. 

Illinois  Engineering  Co.,  Racine  Ave..  and 
• 21st  St..  Chicago.  111.  “Eclipse.” 

Jewell  Mfg.  Co.,  Auburn.  N.  Y.  “Jewell.” 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Minneapolis  Heat  Regulator  Co.,  2747 
4th  Ave.,  South,  Minneapolis*  Minn. 
“Minneapolis.” 

NATIONAL  ELECTRIC  CONTROLLER 
CO.  154  Whiting  St..  Chicago.  111.  (See 
display  adv.  page  1286.) 

Sarco  Co.,  Inc..  229  Broadway,  New  York, 
N.  Y.  “Sarco.” 

Sieben  Merchandising  Co.,  614  Gumbel 
Bldg..  Kansas  City,  Mo.  “Sieben.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York.  N.  Y. 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St..  Rochester.  N.  Y.  "Tycos.” 

REGULATORS,  FEEDER.  VOLTAGE  — 
In  a-c.  systems  the  transformer-booster 
principle  can  be  used  to  add  to  or  subtract 
from  the  bus  pressure  to  give  the  desired 
pressure  at  the  end  of  a feeder.  There  are 
three  types  of  transformers  used,  depend- 
ing upon  (a)  the  use  of  taps  in  the  sec- 
ondary, (b)  changing  the  relative  position 
of  the  coils,  (c)  changing  the  position 
of  the  core  relative  to  the  coils. 

The  first  and  older  type  is  called  a step- 
type  or  dial-type  regulator,  because  the 
voltage  can  be  adjusted  only  by  steps  by 
means  of  a dial  switch.  To  keep  the  steps 
small,  the  taps  must  be  numerous.  They 
are  connected  to  segments  or  blocks  ar- 
ranged in  dial  form,  and  an  arm  or  slide 
connected  to  the  circuit  travels  over  these. 
To  prevent  short-circuiting  a portion  of  the 
transformer  secondary,  a split  contact  with 
resistance  between  the  two  parts  is  neces- 
sary. or  a system  of  auxiliary  blocks,  con- 
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nected  by  resistance  to  the  main  blocks, 
may  be  used. 

The  second  type  is  known  as  the  induc- 
tion type  regulator.  Here  the  primary  coil 
is  divided  up,  and  placed  in  slots  on  the 
inside  of  a magnetic  ring,  similar  to  the 
stator  of  an  induction  motor.  The  second- 
ary Is  similarly  placed  on  the  outside  of 
another  ring  like  a rotor  and  may  be  turned 
through  an  angle  of  180  degrees.  This  ring 
is  turned  by  hand  or  by  a small  motor,  and 
the  position  of  its  slots,  relatively  to  these 
of  the  stator,  determines  the  secondary 
voltage  and  its  direction.  This  pressure  is 
either  added  to  or  subtracted  from  the  bus 
pressure.  In  the  case  of  the  polyphase 
regulating  transformer,  the  windings  are 
practically  Identical  with  those  of  a wound- 
rotor  induction  motor.  This  type  has 
largely  superseded  the  dial  type  because  of 
the  smoothness  of  the  steps  and  the  ab- 
sence of  sliding  contacts.  When  equipped 
with  motor-control,  contact-making  relays 
and  line-drop  compensators,  the  regulators 
are  automatic,  requiring  only  periodic  in- 
spection by  the  operator. 

The  third  type  also  has  the  outer  ring, 
upon  which  both  colls  are  located,  and  the 
amount  of  flux  through  the  secondary,  as 
well  as  its  direction,  is  determined  by  the 
position  of  a revolved  inner  core. 

While  the  regulating  transformer  may  be 
used  to  produce  a range  of  voltage  from 
zero  to  a maximum  as  in  some  testing 
transformers,  it  is  most  frequently  used  for 
raising  or  lowering  the  voltage  of  a cir- 
cuit by  a relatively  small  per  cent.  In  this 
case,  the  primary  of  the  regulating  trans- 
former Is  connected  across  the  circuit,  while 
the  secondary  is  connected  in  series  with 
it.  thus  adding  to.  or  subtracting  from  the 
voltage  of  the  system.  In  larger  sizes  these 
regulators  are  also  used  to  control  the 
pressure  delivered  to  a synchronous  con- 
verter and  sometimes  to  control  the  bus 
pressure  of  a large  industrial  consumer. 
These  are  often  called  potential  regulators. 
A pole-line  type  Induction  regulator  is  also 
available  which  automatically  controls  the 
pressure  on  an  exceptionally  long  branch. 
Also  see  Regulation,  feeder  voltage. 

Manufacturers: 

American  Galco.  Inc.,  Grand  Central 
Palace,  New  York.  N.  Y.  “Area.’* 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  feeder  voltage  reg- 
ulators • are  designed 
for  the  control  of 
single-phase  or  poly- 
phase circuits  of  any 
standard  voltage,  fre- 
quency or  current  ca- 
pacity. Supplied  for 
hand  or  motor  (re- 
mote) control.  Motor 
operated  regulators 
made  automatic  by 
addition  of  certain 
auxiliaries.  Adapted 
for  outdoor  use  by 
addition  of  covers  to 
protect  auxiliary  apparatus.  A panel 
may  be  furnished  for  auxiliaries,  mak- 
ing installation  a compact  unit.  This 
Company  has  developed  also  regulators 
suitable  for  pole  mounting  at  or  near 
center  of  load.  This  type  can  be 
used  advantageously  for  regulating 
voltage  of  a feeder  taken  from  a 
transmission  or  power  system  and 
supplying  a small  village  or  com- 
munity. (Bulletin  45450.)  Other  G-E 
service  in  electric  power  transmission 
and  distribution  is  portrayed  on  page 
1205.— Adv. 

WESTINGHOUSE  ELECTRIC  MFG.  CO., 
East  Pittsburgh.  Pa.  (See  display  adv. 
pages  1395-1402.) 

REGULATORS.  FURNACE.  — Electric 
furnace  operation  requires  a close  regula- 
tion of  the  heat  produced  and  therefore  of 
the  energy  supplied.  This  is  obtained  in 
arc  furnaces  by  adjusting  the  position  of 
the  electrodes,  either  by  hand  or  automatic- 
ally. This  is  accomplished  in  single-phase 
furnaces  having  one  electrode,  the  crucible 
forming  the  other,  by  having  a magnetic 
winding  controlling  the  position  of  the 
electrode  depending  on  the  current  flowing 
through  the  furnace.  * In  arc  furnaces  of 
the  Heroult  type,  especially  three-phase 
large-capacity  furnaces  where  the  electrodes 
are  Immersed  in  the  molten  metal,  the 
regulation  is  very  important  and  cannot 
be  very  satisfactorily  done  by  hand.  It  is 
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often  accomplished  by  placing  a contact- 
making voltmeter  relay  across  each  elec- 
trode so  that  unbalances  In  the  load  over 
certain  values  will  be  overcome  by  the  ac- 
tion of  a motor- operated  regulating  device 
for  each  electrode  which  controls  Its  posi- 
tion. The  relays  and  other  control  appa- 
ratus of  such  furnace  regulators  are  usually 
mounted  on  a panel  somewhat  removed 
from  the  furnace  so  that  the  delicate  equip- 
ment will  be  protected  from  the  heat  of  the 
furnace. 

Manufacturers: 

American  Galco,  Inc.,  Grand  Central 
Palace,  New  York,  N.  Y.  "Area.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.0 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  All  electrical  equipment 
needed  in  connection  with  electric  arc 
furnaces  of  any  type.  Described  in 
Bulletin  48710A.  The  motors  to  con- 
trol the  electrodes  are  totally  enclosed 
for  230  volts,  direct  current,  and  pro- 
vided with  self-lubricating  bearings  to 
meet  the  severe  requirements  of  auto- 
matic control.  They  are  shunt  wound 
to  obtain  the  benefits  of  dynamic 
braking.  Tilting  motors,  either  a-c. 
or  d-c.  are  provided  with  a reversible 
control  and  solenoid  brake  to  hold  the 
furnace  in  any  position  desired.  These 
are  totally  enclosed  for  installing 
where  it  is  impossible  to  provide  an 
isolated  motor  compartment.  The  pri- 
mary control  panels,  automatic  and 
auxiliary  electrode  regulating  panels, 
together  with  instruments  for  the 
measurement  of  power  are  made  to 
the  highest  standards.  The  arrange- 
ment of  equipment  on  the  panels  is 
standardized,  and  varies  only  to  suit 
individual  requirements.  Motor-gen- 
erator sets  can  be  furnished  where 
direct  current  is  not  available.  See 
adv.  pages  1203-1223.— Adv. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago,  111. 
(See  display  adv.  page  1286.) 

Volta  Mfg.  Co.,  Ltd.,  Welland.  Ont.,  Can. 
‘Volta." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTTNGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wing  Mfg.  Co..  L.  J.  352  W.  13th  St., 
New  York,  N.  Y. 

REGULATORS,  GENERATOR  FIELD.— 

In  order  to  maintain  practically  constant 
voltage  on  large  generators  where  the  load 
fluctuates  widely,  or  to  have  them  auto- 
matically compound  to  take  care  of  the 
feeder  drop,  field  regulators  are  used.  They 
may  be  either  non-automatic  or  automatic. 
The  first  type  is  common  in  small  installa- 
tion and  merely  consists  of  a hand-con- 
trolled field  rheostat.  Automatic  regulation 
is  secured  by  two  methods,  by  adjusting 
the  field  resistance  by  means  of  motors  or 
solenoids  controlled  by  a relay  and  by 
alternately  short-circuiting  and  inserting 
resistance  in  the  main  field  circuit  or  that 
of  the  exciter.  The  latter  method,  which 
gives  very  close  regulation.  Is  used  in  the 
Tirrill  regulator,  or  automatic  generator 
voltage  regulator  as  It  is  sometimes  called. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  WIs. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  See  display  adv. 
pages  1225-1230. — Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Regulators  designed  to 
control  a-c.  or  d-c.  stations  having  a 
capacity  as  high  as  200,000  kw.  In- 
tended for  switchboard  use,  but  certain 
tvpes  can  be  mounted  on  pedestals. 
They  provide  a steady  voltage,  which 
makes  possible  the  use  of  more  eco- 
nomical lamps,  fewer  lamp  renewals, 
saving  in  energy,  and  fewer  switch- 
board attendants.  A coin  para  tively 
new  voltage  regulator  has  been  de- 
signed for  the  control  of  d-c.  gener- 
ators, 35  kw.  and  above,  for  lighting 
and  mixed  power  and  lighting  serv- 
ice. The  voltage  is  held  constant  by 
a coil  which  controls  contacts  oper- 
ating in  the  field  of  a small  motor. 
The  motor  armature  generates  a coun- 


ter e.  m.  f.  opposing  the  field  of  the 
generator  being  controlled,  the  amount 
depending  on  the  action  of  the  reg- 
ulator contacts.  (Bulletin  45450-A.) 
See  adv.  pages  1203-1223. — Adv. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St..  Chicago,  111.  (See 
display  adv.  page  1286.) 

Union  Electric  Mfg.  Co..  120  Reed  St., 
Milwaukee,  Wis.  "UEMCO." 

Ward  Leonard  Electric  Co..  Mt.  Vernon. 
N.  Y. 

WESTINGHOUSE  ELECTRIC  MFG.  CO., 
East  Pittsburgh.  Pa.  (See  display  adv. 
pages  1395-1402.) 

REGULATORS,  H EADLIGHT— See  Con- 
trols, automobile  headlight. 

REGULATORS,  I M PEDANCE.  — Impe- 
dance regulators  are  used  In  connection 
with  a-c.  testing  apparatus  and  in  the  pri- 
mary circuit  of  testing  transformers  to 
regulate  the  voltage.  One  form  consists  of  a 
single  stationary  coll  with  an  adjustable 
laminated  iron  core  operated  by  a hand- 
wheel  and  rack,  or  other  convenient  means. 
The  coll  is  connected  in  series  in  the  cir- 
cuit and  the  regulation  given  by  moving  the 
core  in  or  out.  The  magnetic  circuit  is 
changed  by  the  motion  of  the  core  and  this 
either  increases  or  decreases  the  total 
reluctance  of  the  path  and  thus  decreases 
or  increases  the  impedance  of  the  circuit. 
As  the  impedance  increases  the  voltage  drop 
in  the  regulator  constitutes  a larger  part 
of  the  total  voltage. 

Manufacturers: 

Canadian  Hanson  & Van  Winkle  Co.,  Ltd., 
Toronto.  Ont.,  Can.  . 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Hanson  & Van  Winkle.  Newark.  N.  J. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago,  Til.  (See 
display  adv.  page  1286.) 

Standard  Electric  Machinery  Co..  Balti- 
more. Md..  "Standard-Bait imore.’’ 

Thordarson  Electric  Mfg.  Co.,  501  S. 
Jefferson  St.,  Chicago,  111. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee.  Wis.  "Uemco." 

REGULATORS,  INDUCTION  TYPE.— 
See  Regulators,  feeder  voltage. 

REGULATORS,  LAMP.— See  Dimmers, 
lamp  socket;  also  Compensators,  projecting 
arc  lamp;  Compensators,  Incandescent 
lamp. 

REGULATORS,  MOTOR  SPEED.— See 

Controllers,  speed  regulating. 

REGULATORS,  POTENTIAL.— See  Reg- 
ulators, feeder  voltage. 

REGULATORS.  PULP-GRINDER  LOAD. 
— The  pulp-grinder  load  regulator  consists 
of  a torque  motor,  series  transformer  and 
a piston  type  balance  throttle  valve,  as- 
sembled with  the  necessary  globe  valves 
and  pipe  fittings.  The  equipment  is  in- 
stalled in  the  main  water  line  to  the 
grinder.  The  function  of  this  regulator  is 
to  maintain  a constant  predetermined  load 
on  the  grinder  motor,  thus  assuring  max- 
imum production  for  a given  power  con- 
sumption. In  cases  where  power  is  pur- 
chased on  a maximum-demand  basis  the 
regulator  is  of  considerable  additional 
value,  because  by  preventing  peak  loads 
it  makes  it  possible  for  the  purchaser 
to  avoid  being  penalized  for  excessive 
demands.  Briefly,  the  operation  is  as 
follows:  The  balanced  valve  in  the  main 
pressure  pipe  is  connected  to  the  toroue 
motor  through  a lever  mechanism.  The 
weight  of  the  valve  is  balanced  by  the 
counterweight  and  the  movement  of 
the  rotor  determines  the  position  of  the 
valve  and  the  water  pressure  on  grinder 
pockets.  The  torque  of  the  motor 
Is  directly  proportional  to  the  current 
flow  In  the  windings  of  the  main  grinder 
motor  and  for  any  change  In  current 
in  the  grinder-motor  circuit  there  will 
be  a simultaneous  and  proportional  change 
In  torque  in  the  regulator  motor.  The 
torque  exerted  by  the  regulator  motor  is 
balanced  by  an  adjustable  weight.  It  is 
possible,  therefore,  to  vary  the  load  to  be 
held  by  simulv  adding  or  removing  a part 
of  these  weights.  When  the  grinder-motor 
load  increases,  the  torque  of  the  regulator 
motor  increases  and  the  valve  Is  closed 
enough  to  hold  the  motor  load  at  the  prede- 
termined value.  When  part  of  the  load  is 
thrown  off.  the  torque  of  the  regulator 
motor  decreases  and  the  counterweight 
causes  the  motor  to  move  so  that  the  valve 
is  opened  the  proper  amount  to  hold  the 
load  at  its  normal  value. 

Manufacturers: 

American  Galco.  Tnc..  Grand  Central 
Palace,  New  York,  N.  Y. 
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GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Regulators  of  simple  con- 
struction, making  expert  attention  un- 
necessary. Many  installations  have 
been  made  and  are  giving  entire  sat- 
isfaction. See  adv.  pages  1203-1223. 
— Adv. 

Hagan  Corp.,  The,  401  Peoples  Bank 
Bldg.,  Pittsburgh.  Pa.  "Hagan." 

Mason  Regulator  Co..  1190  Adams  St., 
Dorchester  Center,  Boston,  Mass. 

REGULATORS,  PUMP.— See  Governors, 
compressor  or  pressure  pump. 

REGULATORS,  STEAM  PRESSURE.— 
These  are  regulators  to  be  Installed  on  a 
boiler  furnace  and  regulate  the  draft  or 
stoker  speed  so  that,  a . practically  con- 
stant steam  pressure  is  obtained.  With  hand 
regulation  when  the  steam  pressure  drops, 
the  fireman  usually  opens  the  damper 
and  sets  the  stoker  at  maximum  speed.  In 
a very  short  time  the  pressure  is  too  high 
and  the  fireman  then  closes  or  nearly  closes 
the  damper.  This  operation  is  usually  re- 
peated quite  often  and  results  In  an  enor- 
mous loss  of  coal.  The  pressure  regulators 
to  overcome  this  fault  operate  In  response 
to  slight  changes  in  the  steam  pressure  to 
open  or  close  the  damper  and  in  some  cases 
to  vary  the  speed  of  the  stoker  engines. 
Diaphragms  are  operated  by  the  varying 
pressure  in  some  types  and  in  others  an 
orifice  is  installed  in  the  steam  header  and 
a nozzle  installed  there  is  connected  from 
this  point  to  the  regulator,  to  effect  the 
proper  changes  on  small  pressure  varia- 
tions. Also  see  Regulators,  boiler  furnace 
draft. 

Manufacturers: 

American  Galco.  Inc.,  Grand  Central 
Palace.  New  York,  N.  Y.  "Area." 

Bacon  Vulcanizer  Mfg.  Co.,  4065  Hollis 
St..  Oakland.  Cal. 

Bishop  & Babcock  Co.,  The,  1200  E.  55th 
St.,  Cleveland.  Ohio. 

Chicago  Automatic  Switch  Co.,  2336 
Wolfram  St.,  Chicago,  111. 

Chicago  Engineer  Supply  Co.,  68  W.  Lake 
St.,  Chicago,  111. 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane.  Ltd.,  1280  St.  Patrick  SL,  Mon- 
treal. Que..  Can. 

Davis  Regulator  Co..  G.  M..  420  Milwau- 
kee Ave.,  Chicago.  111.  "Davis." 

Equitherm  Control  Corp.,  13  Tillary  St., 
Brooklyn.  N.  Y. 

Fisher  Governor  Co..  The,  Marshalltown, 
Iowa. 

Foster  Engineering  Co.,  109-117  Monroe 
St.,  Newark,  N.  J. 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Biooklyn,  N.  Y.  "Gold." 

Hagan  Corp..  The,  401  Peoples  Bank 
Bldg.,  Pittsburgh,  Pa.  "Hagan." 

Illinois  Engineering  Co.,  Racine  Ave.  and 
21st  St.,  Chicago,  111.  "Eclipse.” 

Kitts  Mfg.  Co..  Oswego,  N.  Y.  "Kitts." 

Mason  Regulator  Co.,  1190  Adams  St., 
Dorchester  Center.  Boston,  Mass. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The.  135-53  Dagenais  St..  Montreal. 
Que.,  Can. 

Mueller  Mfg.  Co.,  H.,  Decatur,  111. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia. 
Ont.,  Can. 

Squires  Co.,  The  C.  E.,  E.  40th  SL  and 
Kelley  Ave..  Cleveland,  Ohio. 

Strong.  Carlisle  & Hammond  Co.,  The. 
Cleveland.  Ohio.  "S.  C.  A H." 

TAYLOR  INSTRUMENT  COMPANIES. 
Q5  Ames  St..  Rochester,  N.  Y.  "Tycos.** 

Union  Water  Meter  Co..  33  Hermon  St., 
Worcester.  Mass.  "Union." 

Watson  & McDaniel  Co.,  150  N.  7th  St.. 
Philadelphia,  Pa. 

Watts  Regulator  Co.  252  Lowell  St.. 
Lawrence.  Mass.  "Lawrence." 

Wing  Mfg.  Co..  L.  J.,  352  W.  13th  St., 
New  York,  N.  Y. 

REGULATORS,  TESTING  TRANSFOR- 
MER.— Regulators  for  controlling  testing 
transformer  voltages  are  made  in  several 
forms.  One  type  Is  the  impedance  regu- 
lator described  above.  Nearly  all  types  op- 
erate by  varying  or  regulating  the  primary 
voltage  of  the  transformer.  It  is  essen- 
tial that  the  secondary  voltage  be  in- 
creased or  decreased  In  small  amounts 
and  some  regulators  give  several  hundred 
steps  from  zero  voltage  to  full  voltage. 
One  method,  the  step-by-step  control,  uses 
a drum  controller,  either  hand  or  motor- 
operated,  In  conjunction  with  a trans- 
former having  several  primary  taps.  In- 
duction regulators  similar  to  those  used 
for  feeder  regulation  are  also  employed 
and  they  give  a very  smooth  voltage  varia- 
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tion.  A combination  of  the  step-by-step 
and  Induction  principle  is  also  used  with 
good  results  by  mounting  a drum  con- 
troller to  operate  with  a relatively  small 
capacity  induction  regulator.  Motor-gen- 
erator sets,  in  which  the  generator  voltage 
may  be  controlled  over  a very  wide  range 
are  also  used  to  regulate  the.  primary 
voltage.  \ 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  standard  method  for 
controlling  voltage  of  testing  trans- 
formers is  the  Induction  Regulator. 
For  large  sizes  specially  designed  in- 
duction regulators  similar  to  those 
' used  for  feeder  regulation  are  recom- 
mended. For  small  sets  requiring  not 
over  2 kv-a.  a small  miniature,  air- 
cooled regulator  has  been  developed 
suitable  also  for  many  laboratory  pur- 
poses. Motor  generator  sets  with  spe- 
cially wound  sine  wave  generators,  are 
also  available  for  controlling  large 
sets.  See  adv.  pages  1203-1223. — Adv. 

STATES  CO..  THE.  71  Francis  Ave.. 
Hartford,  Cbnn.  This  manufacturer’s 
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induction  regulators  are  designed  par- 
ticularly for  maintaining  definite  val- 
ues of  current  or  vo’tage  during  tests 
or  comparisons  of  alternating  current 
electrical  instruments.  Also  applica- 
ble to  any  conditions  requiring  accurate 
current  or  voltage  adjustments. — Adv. 

REID  INSTRUMENT  CO.,  INC.,  J.  E.— 

408  N.  12th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  electrically  heated  surgical  in- 
struments. dental  control  boards  and 
switchboards,  X-ray  outfits,  etc.  Business 
established  1916.  President,  J.  Ernest 
Reid;  treasurer,  Louis  B.  Storg. 

REILLY. — Trade  name  for  power  plant 
evaporators  manufactured  by  the  Gris- 
com-Russell  Co.,  2141  West  St.  Bldg.,  New 
York,  N.  Y. 

REILLY  MULTISCREEN. — Trade  name 
for  water  filters  manufactured  by  the  Gris- 
com-Russell  Co.,  2141  West  St.  Bldg.,  New 
York.  N.  Y. 

REIMERS  MFQ.  CO. — 513  W.  60th  St., 
New  York,  N.  Y.  Manufacturer  of  electric 
irons  and  heating  elements. 

REINFORCED  CORD. — See  Cord,  flex- 
ible, reinforced. 

REINFORCING  SLEEVES,  POLE. — All 
wooden  poles  will  eventually  decay  at  the 
ground  and  become  so  weakened  that  un- 
less some  reinforcement  is  provided  the 
pole  must  be  replaced.  This  reinforcing  is 
commonly  provided  by  a sleeve  of  concrete 
or  steel.  The  concrete  reinforcing  is  pour- 
ed into  a mold  about  the  base  of  the  pole 
after  it  has  been  chopped  clean  of  all  de- 
cayed wood  and  reinforcing  bars  fastened 
above  and  below  the  decayed  section.  Ex- 
panded metal,  wrapped  around  the  rein- 
forcing bars,  is  generally  provided  as  ad- 
ditional reinforcement  to  the  sleeve.  Metal 
sleeves  which  fit  snugly  over  the  pole,  ex- 
tending above  and  below  the  decayed  por- 
tion, are  sometimes  employed. 

Manufacturers: 

Eggers  Pole  & Supply  Co..  610  Paulsen 
Bldg.,  Spokane,  Wash.  (Harding  pro- 
cess.) 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.  “H  & S”. 

Lanz  & Sons,  Mathew.  Pittsburgh,  Pa. 

REITER,  G.  C.— Canton,  Ohio.  Manu- 
facturer of  electric  bells  and  gongs  and 
sheet  metal  stampings. 

RE-LART. — Trade  name  for  portable 
lamps  and  lamp  shades  manufactured  by 
the  Williams  Re-Lart  Lamp  Co.,  426  S. 
Throop  St.,  Chicago,  111. 

RELAY  BOXES  FOR  SIGNALING  SYS- 
TEMS.— These  boxes  are  used  for  housing 
signaling  equipment,  commonly  in  railroad 
work.  The  boxes  are  generally  cast  iron, 
wood-lined  and  provided  with  gaskets  to 
make  them  weatherproof.  The  box  is 
usually  divided  into  separate  compartments 
for  the  Interlocking  or  neutral  relays,  for 


the  battery  box  and  for  a terminal  board 
on  which  may  be  mounted  terminal  blocks, 
lightning  arresters,  etc.,  and  provided  with 
clamps  or  other  fittings  for  mounting  on  a 
pole  or  short  pipe  post. 

Manufacturers: 

Autocall  Co'.,  The,  Shelby,  Ohio. 

Hall  Switch  & Signal  Co.,  Garwood, 
N.  J. 

KLAXON  CO.,  Newark,  N.  J. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo. 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

RELAY  CONTACTS.— See  Points,  con- 
tact and  sparking. 

RELAYS. — A relay  is  a device  by  means 
of  which  contacts  in  one  circuit  are  oper- 
ated by  a change  in  conditions  in  the  same 
or  other  circuits.  Relays  are  used  for  a 
large  number  of  purposes.  In  some  cases 
the  relay  operates  on  a very  feeble  im- 
pulse or  a change  in  a very  small  current, 
but  the  contacts  control  a circuit  in  which 
a strong  current  flows.  This  amplifying 
action  until  recent  years  was  the  most  fre- 
quent ahd  common  use  of  relays,  large 
numbers  being  used  in  the  telegraph,  tele- 
phone and  signaling  fields.  In  nearly  all 
of  these  cases  a weak  current  serit  over  a 
comparatively  long  line  actuated  the  relay 
and  controlled  apparatus  in  another  circuit 
that  required  more  power  to  operate  it 
than  was  transmitted  over  the  line.  Re- 
cently the  use  of  relays  for  protective  pur- 
poses in  power  work,  i.  e..  the  generation, 
transmission  and  distribution  of  electrical 
energy,  has  Increased  to  the  extent  that 
there  are  now  many  types  of  relays  used 
for  a variety  of  purposes  of  protective  de- 
vices. Both  uses  of  relays  are  very  im- 
portant. 

On  the  large  and  complicated  power 
systems  that  are  rapidly  becoming  more 
common,  relays  are  used  for  many  pur- 
poses and  often  form  one  of  the  most  im- 
portant links  in  the  power  chain,  func- 
tioning at  the  proper  time  when  certain 
conditions  obtain,  or  when  certain  opera- 
tions have  been  completed.  Failure  on  the 
part  of  a relay  to  function  properly  will 
often  cause  damage  to  valuable  apparatus, 
or  an  annoying  interruption  in  the  serv- 
ice. Relays  used  In  this  manner  operate 
in  conjunction  with  circuit  breakers  or  oil 
switches.  The  operating  mechanisms  of 
large  circuit  breakers  and  oil  switches  are 
controlled  by  the  relays  which  close  cir- 
cuits to  the  operating  solenoid  or  motor. 
Relays  may  be  arranged  to  operate  the 
switch  on  overload,  on  reversal  of  flow  of 
power,  on  low  voltage  or  overvoltage,  on 
reversal  of  phases  or  phase  failure,  or  to 
protect  a circuit,  machine  or  apparatus 
from  harm  due  to  almost  any  kind  of  ab- 
normal conditions.  The  closing  of  the  re- 
lay circuit  may  be  effected  instantaneous- 
ly, or  in  a definite  time  such  as  one  second, 
or  in  a time  interval  inversely  proportional 
to  the^amount  of  overload.  The  currents 
and  potentials  used  with  relays  in  high- 
potential  or  large -capacity  circuits  are  de- 
rived from  current  and  potential  trans- 
formers, thus  permitting  the  installation 
of  the  equipment  on  low-tension  switch- 
boards. 

In  general,  relays  may  be  divided  into 
two  classes,  with  respect  to  the  kind  of  cir- 
cuit upon  which  they  are  to  be  used,  viz., 
alternating  and  direct  current.  These  two 
classes  may  in  turn  be  divided  into  current 
relays  and  potential  relays,  depending  upon 
which  is  to  govern  the  action,  the  current 
strength  or  the  potential  difference  between 
two  points.  A further  subdivision  gives  the 
classifications  of  primary  and  secondary  re- 
lays; logically,  the  next  division  is  with  re- 
spect to  the  particular  result  that  is  to  be 
obtained,  or  the  condition  which  will  cause 
the  device  to  operate.  It  Is  this  division 
that  has  been  carried  out  under  questions 
of  safety  and  reliability  in  operation  and 
of  economy  in  manufacture. 

At  first  glance,  perhaps,  these  two  fea- 
tures seem  to  be  widely  different,  but  when 
considered  from  various  angles  it  is  seen 
that  they  are  so  closely  related  that  they 
can  hardly  be  separated,  for  if  the  device 
is  to  be  used  with  large  currents  it  will 
certainly  be  more  economical  to  operate  the 
relay  from  the  secondaries  of  current 
transformers  than  it  would  be  to  use 
sufficient  copper  for  it  to  have  the 
necessary  current-carrying  capacity.  With 
potential  relays  the  difficulty  of  proper  in- 
sulation presents  itself  and  this  alone  Is 
sufficient  to  warrant  the  use  of  secondary 
relays,  without  further  consideration.  One 
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should  not,  however,  lose  sight  of  the  safety 
features  that  obtain  with  the  use  of  low 
potential  on  such  devices  as  are  mounted 
in  places  where  accidental  contact  is  pos- 
sible. Another  reason  for  the  use  of  sec- 
ondary relays  is  the  fact  that  in  the  ma- 
jority of  installations  there  are  usually  a 
considerable  number  of  instruments  or  me- 
ters that,  being  low-voltage  devices,  make 
necessary  the  use  of  instrument  trans- 
formers, and  it  is  a very  easy  matter  to 
provide  for  the  relays  In  the  secondary  cir- 
cuits of  these  transformers.  Mention  should 
be  made  of  the  reduction  in  spare  parts 
that  this  practice  makes  possible. 

The  selection  of  the  proper  relay  for  a 
given  service  depends  on  a number  of  im- 
portant factors,  each  of  which  should  be 
carefully  considered  in  making  the  decision 
as  to  which  particular  type  will  be  used. 
The  most  common  types  of  relays  are  the 
solenoid  or  plunger  type,  having  a plunger 
acting  against  spring  tension,  and  the  meter 
type,  which  operates  on  the  principle  of  an 
induction  meter.  The  adjustment  for  oper- 
ating conditions  Is  made  by  varying  the 
plunger  position  In  the  first  type  and  by 
adjusting  the  strength  of  a spring  which 
opposes  the  rotative  action  in  the  meter 
type.  The  time  adjustment  is  made  by 
means  of  dashpots  containing  oil  or  by  a 
bellows  arrangement  to  resist  the  motion. 
Definite-time-limit  relays  are  obtained 
usually  by  the  addition  of  clockwork. 

An  application  of  this  type  is  in  power 
transmission  and  distribution  systems  where 
several  substations  or  large  users  are  con- 
nected in  tandem  or  on  a ring  and  it  is  de- 
sirable that  a fault  which  may  develop  at 
the  far  end  of  the  line  shall  not  interrupt 
the  service  to  the  stations  nearer  the 
source  of  supply.  This  is  accomplished  by 
the  use  of  definite-time  relays  set  to  op- 
erate under  short-circuit  after  a fixed  time 
interval.  Thus  the  relay  at  the  point  of 
supply  may  be  set  to  open  in  two  seconds, 
the  first  one  out  in  1.5  seconds,  the  next 
one  at  one  second  and  the  last  one  at  0.6 
second.  The  relays  on  the  other  side  of  the 
ring  (in  case  of  a ring)  are  set  likewise. 

The  usual  setting  for  relays  is  the  in- 
verse-time-limit, in  which  case  the  re- 
sponse is  much  quicker  for  heavy  currents 
than  for  small  currents.  This  makes  pos- 
sible the  use  of  relays  where  slight  varia- 
tions will  not  affect  the  relay  unless  sus- 
tained but  the  response  to  short-circuits 
will  be  almost  instantaneous.  The  success- 
ful interconnection  of  transmission  lines  is 
made  possible  only  by  the  protection  af- 
forded by  relays  which  may  be  arranged  to 
open  at  each  end  any  section  which  may 
develop  a fault  without  opening  other  sec- 
tions which  are  not  involved  in  the  trouble. 

RELAYS,  A-C.,  DIFFERENTIAL.— Dif- 
ferential a-c.  relays  generally  consist  of  a 
double-coil  differentially  wound  solenoid 
with  a plunger  which  acts  against  the  pull 
of  a helical  spring  or  gravity  and  carries 
a contact  that  either  opens  or  closes  a 
control  circuit  when  the  net  or  differential 
current  in  the  two  windings  reaches  a 
predetermined  value.  These  relays  are  used 
for  circuits  which  require  protection  against 
conditions  where  the  relative  value  or  direc- 
tion of  current  in  two  related  circuits  should 
not  be  changed.  Another  type  of  differ- 
ential relay  consists  of  a single  coil  which 
Is  energized  by  the  differential  current 
flowing  in  the  interconnected  secondaries  of 
current  transformers,  the  primaries  of 
which  are  placed  in  corresponding  phases. 
This  type  of  relay  finds  its  application  In 
the  protection  of  generators  or  power  trans- 
formers against  internal  short-circuit. 
When  used  for  the  protection  of  power 
transformers  one  winding  of  the  relay  is 
sometimes  connected  In  the  primary  cir- 
cuit and  the  other  In  the  secondary  circuit 
by  means  of  Current  transformers,  a special 
type  of  autotransformer  being  connected 
between  the  relay  and  the  secondaries  of 
the  current  transformers. 

Manufacturers: 

GENERAL  ELECTRIC  CO.r  Schenec- 
tady. N.  Y.  (Sne  adv.  pages  1203-1223.) 

WESTINGHOUSE  ELECTRIC  MFG.  CO., 
East  Pittsburgh,  Pa.  (See  display  adv. 
pages  1395-1402.)' 

RELAYS,  A-C.,  OVERLOAD.— Overload 
relays  are  widely  used  on  transmission 
lines  for  individual  outgoing  feeders  and 
distribution  feeders  and  also  for  motor  and 
generator  protection.  Overload  relays  for 
a-c.  circuits  are  often  of  the  meter  type 
operating  like  an  induction  meter.  The 
setting  of  the  relay  or  the  rotation  of  the 
disk  is  controlled  by  damping  magnets  as 
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in  a watt-hour  meter,  or  by  a spiral  spring. 
The  disk  carries  a contact  that  closes  the 
circuit  when  the  current  value  is  sufficient 
to  make  it  meet  the  adjustable  stationary 
contact,  which  makes  possible  a time  ad- 
justment. 

A common  type  of  overload  relay  is  the 
so-called  plunger  type  which  consists  of 
a solenoid  ordinarily  energized  from  the 
secondary  of  a current  transformer  and 
may  have  either  circuit-opening  or  circuit- 
closing contacts.  Where  direct  current  is 
available  for  tripping  purposes,  the  circuit- 
closing  relays  have  proven  more  satisfac- 
tory. When  alternating  current  is  used  for 
tripping  *he  plunger  type  of  relay  with 
circuit-opening  contacts,  or  the  Induction 
type  of  relay  with  reactors  is  used.  When 
tripping  reactors  are  employed  the  relay  is 
of  the  circuit-closing  type,  the  contacts  of 
which  close  the  circuit  through  the  trip 
coils,  thereby  shunting  the  tripping  reactors 
and  causing  the  trip  colls  to  operate. 

The  time  Interval  generally  varies  in- 
versely with  the  overload,  that  is.  the  larger 
the  current  flow  the  quicker  the  action  of 
the  relay.  When  used  for  the  protection 
of  machinery  the  relay  is  set  to  open  at 
a certain  percentage  of  full  load,  such  as 
150%.  With  power  transmission  lines  the 
protection  desired  Is  usually  against  short- 
circuft  or  ground  and  the  relays  are  set  to 
operate  at  200%  load  or  more:  it  Is  usually 
desired  that  the  line  will  not  be  opened  un- 
der fluctuations  of  load  and  the  higher  set- 
ting is  found  to  give  more  reliable  service. 


Manufacturers: 

Allen-Bradley  Co..  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Automatic  Switch  Co..  154  Grand  St., 
New  York.  N.  Y. 

Brown  A Pengillv.  607  E.  4th  St..  Los 
Angeles.  Cal.  “Merco.” 

Canadian  Crocker- Wheeler  Co..  Ltd..  St. 
Catharines.  Ont.  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto.  Ont..  Can. 

Canadian  Wertinghouse  Co..  Ltd.,  San- 
ford and  Myler  Sts..  Hamilton.  Ont., 
Can.  "Westinghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St..  South  Boston.  Mass. 

CTTTLER- HAMMER  MFG.  CO.  THE. 
Milwaukee  Wis.  C-H  Inverse-Tlme- 
Limlt  Overload  Relay.  Bul’etln  10175. 
provides  protection  for  single  and  poly- 
phase Induction  motors.  It  may  be  used 
with  any  type  of  automatic  controller 
which  has  a magnetic  main-line  con- 
tactor and  with  any  tvpe  of  manual 
controller  which  affords  low-vohag" 
protection.  The  Inverse-tim^-limit  fea- 
ture, whereby  ♦ >*«»  "^'dity  of  operation 


Bulletin  10175 


varies  inversely  with  the  amount  of 
ov  rload,  is  obtained  by  retarding  the 
action  of  the  plunge  rs  by  oil  dashpots. 
C-H  Bulletin  10175  does  not  trip  on  the 
high  initial  inrush  of  current  incident 
to  starting  an  induction  motor  nor  on  a 
momentary  ovi  rload.  It  will  not.  how- 
ever. permit  an  overload  which  would 
do  harm  to  be  maintained.  See  dis- 
play adv.  pages  1225-1230 —Ad v. 

Cutter  Electrical  A Mfg.  Co.  19th  and 
Hamilton  Sts..  Philadelphia.  Pa. 
"I-T-E.” 


Electric  Controller  A Mfg.  Co..  The  270 
E.  ^79th  St..  Cleveland.  Ohio.  “E.  C 

GENER'L  ELECTRIC  CO..  Schenec 
tady,  N.  Y.  (See  a 1v.  pages  1203-1223. 

KL  \XON  CO..  Newark.  N.  J. 

Monarch  Electric  Co..  Ltd..  St.  Lawrrnc 
and  Waterman  Sts.,  St.  Lambert.  Que 
Can. 


Motor  Protector  Mfg.  Co..  47  Kearney  St.. 
San  Francisco,  Cal. 


Roller-Smith  Co..  233  Broadway.  New 
York,  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Takamine  Commercial  Corp*  120  Broad- 
way. New  York,  N.  Y.  "Olaf.” 

VNTTED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston.  Mass. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y 

WJSSTINGHOUSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  A-C.,  OVERVOLTAGE.— Over- 
voltage relays  are  constructed  on  both  the 
plunger  or  solenoid,  and  the  induction 
principle.  They  consist  essentially  of  a 
moving  element  which  may  be  adjusted  to 
close  a set  of  contacts  when  the  voltage 
increases  any  amount  over  normal.  T ie 
principal  use  of  these  felays  is  for  the 
nrotection  of  distribution  systems  where 
the  relays  are  connected  across  the  feed- 
ers and  lines,  and  operate  an  alarm  to  let 
t’^e  operator  know  that  the  voltage  is  ex- 
cessive; such  excess  voltage  is  likely  to 
’'asten  burnout  of  incandescent  lamps. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (S"e  adv.  pages  1203-1223.) 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  A-C.,  REVERSE-PHASE  AND 
PHASE- FAILURE.— If  one  of  the  phases 
on  a polyphase  a-c.  system  becomes  re- 
versed the  direction  of  rotation  of  all  the 
motors  on  the  line  is  reversed.  This  Is 
sometimes  a very  serious  matter,  so  re- 
verse-phase relays  are  generally  used  with 
controllers  of  elevators,  cranes,  machine 
tools  and  other  motors  to  protect  against 
this  condition  and  open  the  circuit  when 
it  occurs.  When  one  phase  to  a polyphase 
induction  motor  fails,  the  motor  will  con- 
tinue to  run  as  an  open -delta  or  as  a 
single-phase  machine,  but  the  current  in 
the  remaining  phases  will  be  excessive  if 
the  motor  is  loaded.  An  induction  motor 
will  not  start  if  one  phase  is  open,  and 
will  be  burned  out  if  connected  to  the  line 
for  a short  time. 

One  type  of  reverse -phase  relay  consists 
of  two  or  more  current  or  potential  coils, 
mounted  on  the  same  vertical  axis  and  so 
connected  that  with  normal  phase  rotation 
the  plunger  will  tend  to  move  In  a definite 
direction.  In  case  of  phase  reversal  the 
plunger  will  tend  to  move  in  the  opposite 
direction,  causing  the  relay  to  function. 

Some  relays  are  on  the  market  which 
nrovide  both  phase  failure  and  reversal  pro- 
tection. In  one  type  a small  polyphase 
torque  motor  is  used,  which  operates 
against  a spring.  When  the  phases  are 
in  t‘  e correct  relation,  the  torque  of  the 
motor  is  sufficient  to  overcome  the  spring 
nnd  close  a pilot  contact.  If  one  phas-> 
fails  or  becomes  reversed,  the  pilot  contact 
Is  broken,  which  prevents  operation  of 
the  controller,  usually  by  opening  the  coll 
elrcult  of  the  main  magnetic  contactor. 
In  another  type  of  relay  a mechanlim  sim- 
ilar to  a wattmeter  is  used  in  place  of  the 
tornue  motor. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee.  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford A Myler  Sts..  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chicago  Automatic  Switch  Co.,  2336 
Wolfram  r,t..  Chicago.  111. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St..  South  Boston.  Mass. 

CUTLER -HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis  ^-H  Phase-Failure 
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Relay,  Bulletin  10080,  protects  poly- 
phase induction  motors  against  burn- 


outs because  of  phase  failure,  protecta 
machinery  and  life  when  the  line 
phases  become  accidentally  reversed, 
and  stops  the  motors  when  voltage  be- 
comes abnormally  low.  The  relay  must 
be  used  with  a controller  provided  with 
a main  magnetic  contactor.  See  dis- 
play. adv.  pages  1225-1230. — Adv. 

Cutter  Electrical  A Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E.” 

ELECTRICAL  DEVELOPMENT  A MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  ‘'Franklin.**  (See  display 
adv.  page  1260.) 

Elevator  Supplies  Co.,  1515  Willow  Ave.. 
Hoboken,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (S^e  adv.  pages  1203-1223.) 

HOLtZER  - CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 

KLAXON  CO..  Newark.  N.  J. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

SCHWEITZER  A CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  A C.” 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

Takamine  Commerical  Corp.,  120  Broad- 
way. New  York.  N.  Y.  "Olaf.” 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston.  Mass. 

WESTINGHOUSE  ELECTRIC  A MFO. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS.  A.  C.f  REVERSE-POWER. — 
Where  two  or  more  transmission  lines  are 
connected  to  the  same  bus  at  each  end,  a 
short  circuit  in  one  line  draws  power  from 
the  far  end  of  the  line  after  the  circuit 
breaker  has  opened  at  the  supply  end.  In 
order  to  have  the  line  opened  at  the  fajr 
< nd  a reverse -power  relay  is  provided  at 
that  point  which  will  operate  only  when 
the  direction  of  flow  of  power  has  been 
reversed.  One  common  form  of  reverse- 
nower  relay  has  a wattmeter  element  with 
a set  of  contacts  that  remain  open  as  longg 
as  power  does  not  flow  in  a reverse  direc- 
tion, but  close  and  operate  a circuit-breaker 
trip  when  this  does  occur.  These  relays 
Rre  also  sometimes  called  directional  re- 
lays or  reverse -energy  relays. 

Manufacturers: 


Condit  Electrical  Mfg.  Co.,  838  Summer 
St..  South  Boston,  Mass. 
CUTLER-HAMMER  MFG.  CO.,  THE. 
12th  St.  and  St.  Paul  Ave.,  Milwaukee. 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  A Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia.  Pa.  "I- 
T-E.” 


ELECTRICAL  DEVELOPMENT  A MA- 
CHINE CO..  221  N.  23rd  St.,  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
adv.  page  1260.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
HOLTZER  - CABOT  ELECTRIC  CO.. 

THE.  125  Amory  St.,  Boston,  Mass. 
KLAXON  CO..  Newark,  N.  J. 

PALMER  ELECTRIC  A MFG.  CO  . 

THE,  175  5th  St.,  Cambridge.  Mass. 
Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 


Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y.  “Olaf.” 
WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsurgh,  Pa.  (See  display 
adv.  pages  1395-1102.) 


RELAYS,  A-C.,  UNDERLOAD.— Under- 
load relays  for  a-c.  circuits  are  usually 
made  similarly  to  the  overload  relays  and 
operate  on  the  principle  of  an  Induction 
ammeter,  or  are  of  the  plunger  type  and 
consist  of  a solenoid  having  a current  coil. 
The  contacts  are  either  circuit-opening  or 
circuit-closing,  depending  on  local  condi- 
tions. The  moving  element  carries  a con- 
tact designed  to  close  or  open  a circuit 
when  the  current  falls  below  a predeter- 
mined value.  They  are  used  principally 
for  the  disconnection  of  motors,  in  cases 
where  it  is  desirable  to  stop  the  motor 
when  Its  load  iaxemoved  and  it  is  running 


Manufacturers: 


GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (S  e adv.  pAges  1203-1223.) 

WI^'riNGHOU'lE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  A-C.,  UNDERVOLTAGE. — 
A-c.  undervoltage  relays  usually  operate 
on  the  plunger  principle  or  on  the  princi- 
ple of  an  induction  type  voltmeter,  and 
are  connected  directly  across  the  line  for 
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voltages  up  to  300  volts,  and  through  po- 
tential transformers  for  higher  voltages. 
They  are  used  principally  with  circuit 
breakers  for  motor  protection  and  operate 
when  the  voltage  falls,  to  prevent  burning 
out  of  the  motor  if  thq  power  came  back 
on  the  line  when  the  motor  had  slowed 
down  or  stopped  and  was  without  ade- 
quate restarting  protection.  They  are 
also  used  on  transmission  lines  and  feed- 
ers in  distribution  systems,  to  notify  an 
attendant  when  the  line  voltage  falls  below 
a certain  value  or  fails  entirely. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave-., 
Milwaukee,  Wis. 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd..  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 

Bunnell  & Co.,  J.  H.t  32  Park  Place, 
New  York.  N.  Y.  “Bunnell.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  On t..  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont.. 
Can.  “Westlnghouse. ” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  and  St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia.  Pa.  “I- 
T-E  “ 

Electric  Controller  & Mfg.  Co.,  The. 
2700  E.  79th  St..  Cleveland,  Ohio.  “E. 
C.  & M.“ 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hall  Switch  & Signal  Co.,  Garwood. 
N.  J. 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 

KLAXON  CO..  Newark.  N.  J. 

Protective  Signal  Mfg.  Co..  The,  1900 
W.  32nd  Ave.,  Denver.  Colo. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y.  “Olaf.” 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon. 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  BELL  ALARM.— These  are 
auxiliary  relays  used  chiefly  in  power 
plants  and  substations  to  ring  an  electric 
bell  or  gong  notifying  the  attendant  that 
some  abnormal  condition  exists,  such  as  a 
circuit  breaker  opened,  excessive  or  low 
voltage  on  the  bus.  a generator  or  con- 
verter fallen  out  of  step,  high  or  low  water 
level  at  a water-power  dam,  a hot  bearing 
on  some  machine,  and  numerous  other 
troubles  that  should  receive  Immediate  at- 
tention. As  a rule,  such  relays  are  quite 
simple,  including  means  for  closing  the 
gong  circuit  when  certain  contacts  are 
closed  (or  sometimes  opened)  by  the  ab- 
normal condition  that  requires  sounding 
the  alarm.  These  relays  are  usually  pro- 
vided with  a hand  reset  device,  thus  mak- 
ing it  necessary  for  the  operator  to  reset 
the  relay  in  order  to  stop  the  ringing  of 
the  alarm.  For  instance,  the  arm  of  a 
circuit  breaker  on  opening  bridges  two 
contacts  in  the  relay  circuit;  a thermostat 
on  a bearing  closes  the  relay  circuit  when 
excessive  bearing  temperature  develops, 
etc. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pnges  1203-1223.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  BURGLAR  ALARM— These 
relays  are  used  mostly  with  closed-circuit 
burglar-alarm  systems.  When  any  of  the 
contact  circuits  is  broken  at  a door,  win- 
dow or  other  attempted  point  of  entry,  the 
relay  is  actuated  and  closes  the  circuit 
of  the  alarm  bell,  sometimes  also  of  an 
annunciator  to  indicate  where  the  intruder 
tried  to  enter,  and  occasionally  also  the 
circuit  to  police  or  protective  association 
headquarters.  It  may  also  turn  on  all  the 
lights  In  the  house  by  actuating  a master 


switch.  Other  relays  operate  on  closing 
of  the  circuit  in  special  cases,  or  on  short- 
circuiting  part  of  a closed-circuit  sys- 
tem. The  simplest  forms  are  called  con- 
stant-ringing drops,  see  Drops,  burglar 
alarm,  in  ail  cases  ruggedness  and  reli-- 
ability  of  the  relay  is  very  desirable,  else 
t may  prove  to  be  the  weak  element  In 
an  otherwise  dependable  system.  The  relay 
should  be  so  built  that  it  may  be  installed 
in  an  inconspicuous  place  and  one  not 
readily  accessible  for  attempts  at  tamper- 
ing; preferably  it  should  be  completely 
enclosed. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
"Telecode.”  (See  display  adv.  nages 
1231-1234.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

EDWARDS  & CO.,  INC.,  140th  and  Ex- 
terior Sts..  New  York,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

JeWt  11  Electrical  Instrument-  Co..  165U 
Walnut  St..  Chicago,  111.  “Jewell.” 

Manhattan  Electrical  Supply  Co.,  Inc.. 
17  Park  PI.,  New  York.  N.  Y.  “Pony.” 

METROPOLITAN  ELECTRIC  PRO- 
TECTIVE CO..  , 233  7th  Ave.,  New 
York,  N.  Y.  “Hess,”  “Circle  H.” 

Roller-Smith  Co.,  233  Broadway.  New 
York.  N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menoinl- 
.nee,  Mich.  “Signal.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave..  Boston.  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  D-C.,  Dl FFERENTIAL.— Dif- 
ferential relays  have  two  separate  coils, 
differentially  wound,  and  operate  a plunger 
or  armature  only  when  an  unbalance  in 
the  two  windings  occurs:  that  is.  when  th<» 
differential  current  reaches  a predetermined 
value.  Relays  of  this  type  are  used  large- 
ly for  telephone  nnd  telegraph  work.  They 
are  also  used  extensively  on  three-wire 
d-c.  systems,  as  with  balancer  sets,  to 
prevent  excessive  voltage  between  either 
positive  or  negative  line  and  neutral,  as  is 
usually  caused  by  heavy  unbalanced  loads. 
They  are  especially  desirable  In  the  protec- 
tion of  lighting  circuits.  Also  see  Relays, 
telephone,  and  Relays,  telegraph. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

WE  TINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  D-C.,  OVERLOAD— Overload 
relays  for  d-c.  circuits  usually  consist 
of  a small  solenoid  of  the  plunger  type 
and  a pilot  contact  mechanism,  which  is 
operated  when  the  plunger  is  attracted. 
The  pilot  contact  is  normally  closed  when 
used  in  connection  with  a magnetic  con- 
tactor or  the  holding  coil  of  a circuit 
breaker  and  normally  open  when  us^d 
with  a tripping  coll.  The  coll  of  the  relay 
is  connected  in  the  circuit  to  be  protected. 
Tee  current  a.t  which  the  relay  trips  is 
varied  by  raising  or  lowering  the  plunder 
or  bv  a sliding  weight.  Instantancous- 
tr.p  relays  operate  instantly  when  the  cur- 
rent for  which  they  are  set  is  reached. 
Inverse-time-element  relays  are  retarded 
(by  means  of  an  oil  dashpot  or  air  device, 
such  as  a bellows),  so  that  they  will  not 
trip  on  momentary  overloads,  unless  ex- 
tremely heavy,  but  will  operate  if  the 
overload  is  sustained;  that  is,  their  re- 
sponse is  inversely  proportional  to  the 
percentage  of  overload.  Overload  relays 
are  used  widely  for  the  protection  of  d-c. 
transmission  lines  and  feeders,  and  for 
motors,  generators,  -synchronous  convert- 
ers. etc. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE,  6th  and  Wesley 
Aves.,  Columbus,  Ohio. 

Automatic  Switch  Co.,  154  Grand  St.. 
New  York.  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont.. 
Can.  “Westlnghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St..  South  Boston,  Mass. 
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CUTLER- HAMMER  MFG.  CO.,  THE. 

Milwaukee,  Wis.  C-H  Overload  Relay 
No.  177  is  us  d where  overload  protec- 
tion with  time  lag 
or  delayed  action  is 
desired.  A momen- 

tary overload  will 
not  cause  the  relay 
to  trip,  but.  if  the 

overload  is  sustained 
for  an  appreciable 
length  of  time,  the 
relay  will  open  the 
controller  circuit  In 
time  to  prevent  in- 
jury to  the  mdtor. 

When  once  the  con- 
trol circuits  are  op- 
ened they  will  re- 
main so  until  some 


AUV.  , - 

Cutter  Electrical  & Mfg  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  ' I- 
T-E  99 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 

M. ” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (S  e adv.  pages  1203-1223.) 

KLAXON  CO..  Newark.  N.  J. 

Roller-Smith  Co..  233  Broadway,  New 
York,  N.  Y.  “Imperial. * 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J.  _ 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y.  “Olaf.” 

- UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAY8,  D-C.,  OVERVOLTAGE.— Over- 
voltage  relays  for  d-c.  circuits  are  made 
in  both  the  instrument  or  voltmeter  type 
and  the  solenoid  type,  similar  to  the  under- 
voltage relays.  In  the  Instrument  type, 
the  moving  pointer  carries  a contact  which 
meets  a stationary  one  at  any  predeter- 
mined voltage  and  either  closes  a tripping 
circuit  or  an  alarm  circuit.  The  solenoid 
type  is  similar  to  the  overload  relay,  ex- 
cept that  it  is  connected  across  the  line. 
These  relays  are  used  on  circuits  subject 
to  a variation  of  voltage,  and  In  some 
cases  merely  summon  an  attendant  when 
the  voltage  Increases  above  a certain  value. 
Another  common  use  is  in  storage -battery 
charging  where  they  are  used  to  open  the 
circuit  when  the  battery  voltage  reaches 
a certain  value  assumed  to  indicate  fully 
charged  condition. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (S^e  adv.  pages  1203-1223.) 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y.  “Imperial.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  D-C.,  REVERSE-CURRENT. 
— Re  verse -current  relays  are  used  to  bring 
about  an  opening  of  the  circuit  when  a 
reversal  of  current  occurs,  and  generally 
operate  in  connection  with  a circuit 
breaker.  These  relays  may  be  of  the 
plunger  or  of  the  rotating  armature  type 
and  are  usually  circuit-closing,  so  that  on 
reversal  of  current  a circuit  Is  closed 
through  the  tripping  device,  causing  the 
opening  of  the  circuit  breaker.  Some 
forms  have  a regular  ammeter  mechanism 
connected  across  a shunt,  and  when  the 
current  reverses  and  causes  the  indicating 
mechanism  to  swing  In  the  opposite  direc- 
tion It  closes  contacts  In  the  tripping  cir- 
cuit. Other  forms  are  much  simpler  and 
consist  of  a sensitive  coil  which  operates 
a releasing  mechanism  when  the  current 
through  It  reverses. 

Reverse -current  relays  are  much  used 
to  -rovide  protect’on  for  battery  charging, 
for  generators  operating  in  parallel,  elec- 
trolytic processes,  etc.  They  are  also  widely 
used  for  the  protection  of  synchronous 
converters,  which  require  sensitive  relays 
to  prevent  running  inverted,  and  on  motor- 
generators  and  other  places  where  energy 
may  flow  In  the  reverse  direction  Into  a 
short-circuit.  In  the  case  of  battery- 
charging  sets,  these  relays  prevent  the 
battery  discharging  back  into  the  gener- 
ator or  ot’er  charging  circuit  when  the 
charging  voltage  fails  or  falls  below  that 
of  the  battery. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 
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Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE,  6th  and  Wesley 
Aves.,  Columbus,  Ohio. 

Automatio  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westlnghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  and  St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E.” 

Essex  Storage  Battery  & Supply  Co., 
Inc.,  279-81  Halsey  St.,  Newark,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

HOLTZER  - CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

KLAXON  CO.,  Newark,  N.  J. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y.  “Imperial.” 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  “Sangamo.” 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y.  “Olaf.” 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  D-C„  UNDERLOAD. — Under- 
load relays  are  often  of  the  rotating  arma- 
ture type  and  may  be  either  circuit-open- 
ing or  circuit-closing,  containing,  in  most 
cases,  both  current  and  potential  coils. 
They  are  also  frequently  of  the  meter 
type,  having  an  ammeter  movement  ar- 
ranged so  that  when  the  current  falls  to  a 
predetermined  value  the  relay  contacts 
close  the  tripping  circuit  of  a circuit 
breaker. . Another  form  is  the  solenoid 
type,  arranged  so  that  on  a minimum  cur- 
rent the  pull  of  a spring  exceeds  that  of 
the  plunger  and  the  tripping  circuit  is 
then  actuated.  One  of  the  principal  uses 
of  these  relays  is  In  storage -battery 
charging,  when  the  charging  current  de- 
creases to  a certain  value  and  it  is  de- 
sirable to  interrupt  the  circuit  before  the 
current  reverses. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y.  “Imperial.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  D-C.,  UNDERVOLTAGE.— 
These  relays,  which  are  sometimes  called 
no-voltage  relays,  are  commonly  used  in 
connection  with  starters  or  circuit  breakers 
for  the  starting  and  protection  of  motors. 
They  usually  consist  of  a small  solenoid 
and  plunger  similar  to  those  in  an  overload 
relay,  but  differ  in  that  they  are  connected 
across  the  line  and  only  operate  when  the 
voltage  falls  to  a predetermined  value, 
usually  half  of  normal  voltage.  These 
relays  are  usually  made  circuit-closing. 
Some  relays  operate  on  the  instrument 
principle,  having  a mechanism  similar  to 
a moving-coil  voltmeter.  When  used  for 
motor  protection  they  prevent  the  exces- 
sive current  that  would  flow  if  the  power 
came  back  on  the  line  after  the  motor  had 
slowed  down  or  stopped  without  having 
the  starting  resistance  restored  to  the 
armature  circuit.  They  are  also  used  with 
feeders  in  distribution  systems,  but  in  this 
case  usually  sound  an  alarm  when  the 
voltage  falls  a certain  percentage  below 
its  normal  value. 

Manufacturers: 

Allen -Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Auth  Electrical  Specialty  Co..  422  E.  53rd 
St..  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO..  THE.  6th  and  Wesley 
Avts.,  Columbus,  Ohio. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  III. 
(See  display  adv.  pages  1231-1234.) 


Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  and  St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E.” 

Deagan,  Inc.,  J.  C.,  1770  Berteau  Ave., 
Chicago,  111. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 

M. ” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (S°e  adv.  pages  1203-1223.) 

Hall  Switch  & Signal  Co.,  Garwood.  N.  J. 

HOLTZER  - CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St..  Boston,  Mass. 

KLAXON  CO.,  Newark,  N.  J. 

Liberty  Electric  Corp.,  Port  Chester, 

N.  Y. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo. 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago,  111. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y.  “Imperial.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  “Signal.” 

Stanley  & Patterson,  34  Hubert  St., 
New  York.  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y.  “Olaf.” 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave..  Boston.  Mass. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  DIRECTIONAL.— See  Relays, 
a-c.,  reverse  power;  also  Relays,  d-c.,  re- 
verse current. 

RELAYS,  FIELD  REGULATOR.— Relays 
are  often  used  with  d-c.  motors  to  main- 
tain full  field  strength  and  thus  prevent 
excessive  armature  currents  during  start- 
ing or  on  overload.  The  relays  are  essen- 
tially small  solenoids  with  a plunger  oper- 
ating against  spring  tension.  When  the 
armature  current  exceeds  a predetermined 
value  the  plunger  pulls  up  and  closes 
contacts  which  short-circuit  the  shunt- 
field  rheostat  giving  full  field  strength 
until  the  current  decreases,  when  the 
plunger  drops  and  weakens  the  field.  This 
cycle  Is  repeated  rapidly  until  the  motor 
is  brought  to  the  speed  determined  by  the 
rheostat  setting.  It  thus  insures  a safe 
starting  of  adjustable -speed  motors  with 
the  field  rheostat  permanently  set  to  give 
the  desired  speed. 

Relays  are  also  used  somewhat  in  the 
regulation  of  generator  voltage.  They 
operate  to  vary  the  field  strength  in  these 
cases  also.  Because  of  the  fact  that  these 
devices  consist  of  more  than  the  relay 
itself  and  that  they  operate  to  provide 
voltage  'regulation,  they  are  called  regu- 
lators. See  Regulators,  generator  field. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westlnghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  and  St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230  ) 

Cutter  Electrical  & Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E  ” 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St..  Cleveland,  Ohio.  “E.  C.  & 

M. ” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave..  Boston.  Mass. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 

RELAYS,  FIRE-ALARM. — Electromag- 
netic apparatus  or  instruments  operated 
by  the  relatively  small  currents  in  primary 
fire-alarm  circuits  to  close  contacts  con- 
trolling  the  circuits  of  alarm  devices  with 
more  reliable  sources  of  supply  of  greater 
energy.  They  are  used  principally  on 
closed-circuit  systems,  in  which  the  small 


current  flowing  in  the  line  holds  the  relay 
armature  in  the  operated  position  and 
when  the  alarm  is  sent  in  closes  the  cir- 
cuits to  the  register  apparatus  and  the 
alarm. 


Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Relay  equipment  for  industrial 
and  fire  alarm  signals. — Adv. 

Bunnell  & Co.,  J.  H.,  32  Park  Place.  New 
York,  N.  Y.  “Bunnell.” 

EDWARDS  & CO..  INC.,  140th  and  Ex- 
terior Sts.,  New  York,  N.  Y. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York.  N.  Y. 

Gamewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 

HOLTZER  - CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St..  Boston,  Mass. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  III. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York.  N.  Y. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 


RELAYS,  RADIO.— Radio  relays  are 
used  to  intensify  the  currents  flowing  in 
the  local  receiver  circuit  and  give  a louder 
sound.  They  have  also  been  used  in  auto- 
matic recording  of  messages,  in  which  case 
a sensitive  polarized  relay,  similar  to  those 
used  on  telegraph  circuits,  is  inserted  in 
the  receiving  circuit.  The  action  of  this 
relay  opens  and  closes  a set  of  contacts 
which  operate  an  ordinary  Morse  or  line 
telegraph  recorder.  The  other  types  of 
relays  used  for  giving  a stronger  current 
in  the  ’phones  are  usually  modifications  of 
the  polarized  relays,  so  constructed  as  to 
give  greater  sensitivity. 

Manufacturers: 


Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco.” 

American  Radio  & Research  Corp.,  21 
Park  Row.  New  York.  N.  Y. 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York.  N.  Y. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Cramer  & Swain,  2916  N.  16th  St.. 
Omaha,  Nebr. 

DeForest.  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal. 

DeForest  Radio  Telephone  & Tele- 
graph Co..  1415  Sedgwick  Ave.,  New 
York.  N.  Y. 

GREBE  & CO..  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.” 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco.  Cal. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York,  N.  Y. 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modern.” 

Simon,  Emil  J.,  217  Broadway,  New 
York.  N.  Y. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C and 
Fargo  Sts.,  Boston.  Mass. 

RELAYS.  SPECIAL  AND  MISCELLA- 
NEOUS.— There  are  many  types  and  forms 
of  relays  not  listed  above  that  are  made  to 
meet  special  conditions.  Some  of  these  are 
very  sensitive  multiple -contact  or  multi- 
ple-circuit relays  used  for  the  protection 
of  generators  on  transmission  systems. 
They  are  arranged  to  operate  only  In  case 
of  a ground  or  fault  occurring  in  the  gen- 
erator windings,  and  do  not  respond  to 
unbalances,  overloads,  underloads,  or  even 
short-circuits  on  the  lines.  Other  relays 
called  secondary  or  control  relays  are  used 
in  connection  with  motof  operation,  where 
control  switches  are  used  which  are  not 
capable  of  carrying  the  total  motor  current, 
but  merely  operate  the  relay  switch  which 
closes  and  opens  the  main  circuits.  Con- 
trol relays  are  also  frequently  used  for 
operating  the  closing  coil  circuits  of  elec- 
trically reclosed  circuit  breakers.  Relays 
for  use  on  high-voltage  circuits,  called 
post- type  relays,  are  made  for  mounting 
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indoors  and  have  the  solenoid  on  a long 
insulating  post.  They  are  arranged  to 
close  the  r£lay  contacts  at  the  other  end 
of  the  insulator,  the  motion  being  trans- 
mitted by  an  insulating  rod  attached  to 
the  plunger.  Relays  are  ‘Often  used  in 
testing  work  to  indicate  when  a certain 
condition  of  voltage  or  current  has  been 
reached,  ‘either  actuating  an  alarm,  a 
recording  device  or  a circuit  closer  or 
breaker..  In  railroad  and  other  signaling 
circuits  relays  frequently  operate  on  bat- 
tery or  other  feeble  line  currents  to  actuate 
local  circuits  requiring  heavier  currents 
for  operating  lamps,  semaphores,  etc. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Autocall  Co.,  The,  Shelby,  Ohio. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago.  111.  , 

BENJAMIN  ELECTRIC  MPG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.”  “C.  Q.  A.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Electric  Heat  Control  Co.,  The,  2711 
Church  Ave.,  Cleveland,  Ohio. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts.,  Philadelphia, 
Pa. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.*,  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
adv.  page  1260.) 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hall  Switch  & Signal  , Co.,  Garwood, 
N.  J. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

KLAXON  CO.,  Newark,  N.  J. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Nachod  Signal  Co..  Inc.,  4771-4777  Louis- 
ville Ave.,  Louisville,  Ky. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  III 
“S  & C” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp..  120  Broad- 
way, New  York,  N.  Y.  “Olaf.” 

UNITED*ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wa- 
verly  Park,  Newark,  N.  J. 

RELAYS,  TELEGRAPH.— Several  forms 
of  relays  are  used  in  telegraph  systems, 
both  in  the  simple  closed-circuit  single- 
working  systems  and  the  more  complicated 
duplex,  quadruplex,  printing  and  subma- 
rine-cable systems.  On  the  simpler  sys- 
tems the  “main  line  relay”  is  used,  being 
connected  in  the  line  circuit  and  actuating 
the  local  sounders  when  operated.  It  con- 
sists merely  of  a double -pole  electromagnet 
with  a light  armature  and  retractile  spring, 
provided  with  suitable  adjustments  and 
local  contacts.  They  are  usually  wound 
for  150  ohms. 

Duplex  and  quadruplex  telegraphy  re- 
quire the  use  of  special  relays,  the  dif- 
ferent systems  giving  rise  to  the  polar 
relay  and  the  neutral  relay.  The  polar 
relay  is  one  which  operates  in  response 
to  a change  in  the  direction  of  the  current 
in  a controlling  circuit.  It  is  composed  of 
a differential  magnet,  so  constructed  that 
equal  currents  in  the  two  windings  produce 
neutralizing  magnetic  fields.  The  armature 
is  a permanent  magnet  and  when  drawn 
to  one  pole  or  the  other,  due  to  a change 
in  current,  will  remain  there  until  the 
next  change  in  direction.  The  neutral 
relay  is  one  which  operates  in  response  to 
a change  in  the  strength  of  the  current  in 
a controlling  circuit,  irrespective  of  the 
direction  of  the  current.  Differential  re- 


lays not  having  a polarized  or  permanent 
magnet  armature  are  also  used.  These 
relays  are  also  used  in  printing  telegraph 
systems,  although  these  systems  also  use 
numerous  other  relays  to  effect  the  circuit 
changes  for  the  different  signal  characters. 

Submarine  cable  telegraphy  makes  use 
of  several  special  forms  of  relays.  Among 
these  are  the  selenium  relays  in  which  a 
selenium  cell  is  acted  upon  by  beams  of 
light  reflected  by  a small  mirror  attached 
to  the  moving  coil  of  the  primary  receiving 
instrument.  Variations  in  the  electrical 
resistance  of  the  selenium  cell  due  to  the 
application  and  removal  of  light  rays  con- 
trol the  operation  of  local  circuits.  An- 
other type  used  is  known  as  the  gold-wire 
relay.  This  is  a sensitive  relay  invented 
by  Muirhead  and  used  in  submarine  cable 
signaling.  The  Brown  drum  relay  is  also 
used.  In  this  the  moving  coil  of  the  pri- 
mary receiving  instrument  has  attached  to 
it  an  armature  w*hich  rests  on  a small 
drum,  composed  of  an  Insulating  and  twro 
conducting  surfaces.  There  are  also  other 
special  forms  used  for  this  type  of  sig- 
naling. The  Gulstad  vibrating  relay  is 
another  sensitive  relay  used  in  various 
telegraph  systems.  The  local  contact  ar- 
mature is  kept  in  continuous  vibration  by 
meanB  of  a local  battery.  Incoming  signal 
Impulses  act  to  hold  the  armature  in  con- 
tact with  right  or  left  stop,  depending  upon 
the  polarity  of  the  line  current. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  "Bunnell.” 

DeForest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Liberty  Electric  Corp,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Morkrum  Co.,  1410  Wrightwood  Ave., 
Chicago,  111. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  “Signal.” 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

RELAYS,  TELEPHONE. — There  are 
many  forms  of  telephone  relays,  all  of 
which  consist  essentially  of  an  electro- 
magnet with  an  armature  arranged  to 
close  or  open  electrical  contacts.  They 
differ  from  other  relays  in  being  quite 
compact  and  cheap.  The  contacts  are 
usually  on  springs,  wliich  may  have  their 
tension  adjusted,  thus  varying  the  operat- 
ing characteristics.  The  principal  types  of 
telephone  relays  used  are  as  follows: 

The  cutoff  relay  is  the  one  which  cuts 
the  line  relay  from  the  line  when  the 
operator  answers  a call.  It  is  usually 
operated  by  the  sleeve  circuit  of  the  plug. 
It  is  used  also  in  automatic  telephone 
circuits,  where  it  is  operated  by  the  release 
trunk,  a wire  which  corresponds  to  the 
sleeve  wire. 

A differential  relay  is  one  which  has  two 
opposing  windings.  It  will  not  operate 
until  the  current  in  one  of  them  decreases, 
or  becomes  stronger,  or  reverses,  so  that 
both  windings  aid  instead  of  oppose  each 
other.  Differential  relays  of  all  these 
three  types  are  used  frequently  in  tel- 
ephony. 

The  line  relay  is  a relay  whose  winding 
is  normally  connected  to  the  line.  Each 
subscriber’s  line  on  a common-battery 
switchboard  has  a line  relay  to  operate 
a line  lamp  or  to  initiate  the  action  of 
automatic  switches.  Each  automatic 
switch  usually  has  a line  relay,  in  most 
cases  actuated  by  the  subscriber  in  con- 
trolling the  switch. 

A marginal  relay  is  one  which  will  not 
operate  on  a certain  current,  but  which 
will  pull  up  on  a greater  current. 

A locking  relay  or  lockup  relay  is  one 
which,  when  operated,  remains  in  an  oper- 
ated position  uhtll  released  by  an  outside 
action.  A mechanically  locking  relay  has 
a catch  to  hold  the  armature  or  the 
springs.  An  electrically  locking  relay  has 
a winding  and  a contact;  the  latter  closes 
the  circuit  of  the  winding  and  holds  the 
relay  energized. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco, 
Toronto.  The  Benjamin  Telecode  relay 


Benjamin  Tele- 
code Relay 


makes  it  possible  to  hear  the  telephone 
bell,  or  other  signal, 
at  a great  distance 
or  above  noises  as  l*- 
shops  or  factories. 
Connected  In  the  cii 
cuit  of  the  telephone 
or  signal  system  it 
will,  upon  receiving 
the  electrical  impulse 
of  the  signal,  close  a 
secondary  circuit  consisting  of  a bat- 
tery and  electric  horn  or  other  device. 
This  may  be  located  at  any  convenient 
point  from  which  it  may  be  effectively 
heard. — Adv. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

DeForest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo. N.  Y.  “Federal.” 

HOLTZER  - UABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass.  y 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  (See  display  adv.  page  1327.) 

KLAXON  CO.,  Newark,  N.  J. 

Leich  Electric  Co.,  Genoa,  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood Ave.,  Chicago,  111. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co.. 
1050  University  Ave.,  Rochester,  N.  Y. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

Western  Electric  Co.,  Inc.,  Ne\v  York. 

RELAYS,  TEMPERATURE.  — Temper- 
ature relays  are  largely  used  to  protect 
electrical  apparatus  from  excessive  heating. 
They  sometimes  operate  with  exploring 
coils  which  are  immersed  in  the  oil  or 
imbedded  in  the  apparatus  to  be  pro- 
tected, and  hence  do  not  open  the  circuit 
on  an  overload  unless  it  is  of  such  duration 
as  to  cause  excessive  heating.  The  prin- 
ciple of  most  of  the  relays  is  that  of  a 
Wheatstone  bridge,  one  arm  of  which  is 
the  exploring  coil.  One  winding  of  the 
relay  is  connected  to  the  bridge  like  a 
galvanometer  and  the  direction  and  magni- 
tude of  current  In  it  depends  upon  the 
resistance  of  the  exploring  coll.  The  clos- 
ing of  tne  relay  contacts  is  thus  deter- 
mined by  the  temperature  of  the  apparatus 
at  the  point  where  the  exploring  coil  is 
located,  as  in  the  windings  of  a large 
turbogenerator,  in  the  element  of  a large 
transformer,  etc. 

Another  type  of  temperature  relay  con- 
sists of  a small  tube  containing  a very 
volatile  liquid.  This  tube  is  imbedded  in 
the  portion  of  the  apparatus  that  is  most 
likely  to  overheat.  When  abnormal  tem- 
peratures obtain,  this  liquid  expands  and 
causes  a distortion  of  a secondary  mem- 
ber, which  results  in  the  opening  or  closing 
of  a tripping  circuit. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dNplay 
adv.  pages  1395-1402.) 

RELAYS,  VOLTAGE  REGULATOR.— 
Voltage  regulating  relays  may  be  con- 
nected in  a circuit  to  provide  constant- 
voltage  regulation,  or  low -voltage  and 
high-voltage  regulation.  They  are  fre- 
quently made  on  the  principle  of  a gal- 
vanometer, the  moving  arm  being  a con- 
tact arm  which  opens  and  closes  a local 
circuit.  By  adjusting  the  contacts,  the 
circuits  may  be  regulated  within  any  pre- 
determined values.  Constant  voltage  can 
be  maintained  within  about  1 per  cent  with 
some  relays  of  this  type.  These  relays  are 
sometimes  called  contact-making  relays, 
although  this  designation  broadly  covers 
several  other  types.  They  are  much  used 
in  connection  with  feeder  voltage  regu- 
lators of  the  induction  type. 

Manufacturers: 

Briggs  & Stratton  Co..  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO.,  253  7th  Ave.,  New  York. 
N.  Y.  “Hess,”  “Circle  H.” 

Takamine  Commercial  Corp..  120  Broad- 
way, New  York,  N.  Y.  “Olaf.” 
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UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

Wsrd  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wa- 
verly  Park,  Newark,  N.  J. 

RELC  EQUIPMENT  CORP.— 5 Beekman 
St.,  New  York,  N.  Y.  Manufacturer  of 
automatic  fire  alarm  systems  and  fire  ex- 
tinguishing systems.  Business  estab- 
lished 1916.  President,  A.  P.  Hancock; 
vice-presidents,  E.  M.  McNally  and  Cogs- 
well Bentley;  secretary,  treasurer  and  sales 
manager,  J.  H.  House. 

RELEASE. — To  cause  automatic  tele- 
phone switching  apparatus  to  break  the 
connection.  Usually  caused  by  the  sub- 
scriber hanging  up  his  receiver.  In  the 
automatic  system  this  automatically 
causes  the  switches  to  restore  to  normal. 

RELEASE  OUTFITS,  ELECTRIC,  FOR 
CLOSING  FI  REDOORS,  ETC.— These  are 
solenoid-operated  devices  designed  to  close 
fire  doors,  stair  and  elevator  traps,  bulk- 
heads, tank  covers,  etc.  They  may  be 
used  in  connection  with  fire-alarm  or  auto- 
matic-sprinkler system  for  automatic 
operation,  or  they  may  be  controlled  by 
the  operation  of  a manual  switch.  They 
are  usually  designed  f0r  operation  of  de- 
vices where  a pull  not  exceeding  50  lbs. 
is  required.  See  alsa  Damper  release  mag- 
nets, stage  ventilating. 

Manufacturers: 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y. 
“Derby.” 

Cutter  Electrical  & Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E.” 

RELIABLE. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Clements  Mfg.  Co.,  609  Fulton  St.,  Chi- 
cago, 111. 

RELIABLE. — Trade  name  for  motor- 
driven  Ice  cream  freezers  manufactured  by 
Henry  G.  Lange,  162  N.  May  St.,  Chicago, 

RELIABLE. — Trade  name  for  measuring 
tapes  manufactured  by  the  Lufkin  Rule 
Co.,  Saginaw,  Mich. 

RELIABLE. — Trade  name  for  telegraph 
keys  and  sounders  and  floor  treads  manu- 
factured by  the  Manhattan  Electrical  Sup- 
ply Co.,  Inc.,  17  Park  PL,  New  York,  N.  Y. 

RELIABLE. — Trade  name  for  lightning 
arresters*  fuses,  switchboards  and  othe~ 
telephone  equipment  manufactured  by  the 
Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111. 

RELIABLE. — Trade  name  for  electric  in- 
cubators manufactured  by  the  Reliable 
Incubator  & Brooder  Co..  Quincy,  III. 

RELIABLE. — Trade  name  for  battery 
fillers  manufactured  by  the /Reliable  Mfg. 
Co.,  Cleveland,  Ohio. 

RELIABLE. — Trade  name  for  electric 
welders  manufactured  by  the  Reliable 
Tractor  & Engine  Co.,  Portsmouth,  Ohio. 

RELIABLE. — Trade  name  for  motor- 
driven  churns  manufactured  by  the  Tay- 
lor Bros.  Churn  & Mfg.  Co.,  2951  N.  Mar- 
ket St.,  St.  Louis,  Mo. 

RELIABLE  ELECTRIC  CO.— 3145  Car- 
roll  Ave.,  Chicago,  111.  Manufacturer  of 
switchboards,  lightning  arresters,  fuses 
and  other  telephone  equipment.  Presi- 
dent and  treasurer,  Wallace  L.  Cook;  vice- 
president,  Fred  J.  Wegg;  secretary,  George 
W.  Rodorner. 

RELIABLE  HEER,- Trade  name  for 
portable  light  and  power  plants  and  gas 
and  oil  engines  manufactured  by  the  Re- 
liable Tractor  & Engine  Co.,  Portsmouth, 
Ohio. 

RELIABLE  INCUBATOR  4 BROODER 

CO. — Quincy,  111.  Manufacturer  of  electric 
incubators  and  brooders.  President  and 
general  manager,  J.  W.  Myers;  vice-presi- 
dent, E.  V.  Skinner:  secretary  and  treas- 
urer. A.  E.  Myers;  sales  manager,  G.  C. 
Mitchell. 

RELIABLE  MACHINE  CO.,  THE.— 1183 
Main  St..  Bridgeport,  Conn.  Manufacturer 
of  magnet  wire.  Business  estalished  1909. 
President,  Donald  Noble;  vice-president. 
James  A.  Marr;  secretary  and  treasurer, 
Andrew  B.  Huntington;  general  manager, 
Nathaniel  Wheeler. 

RELIABLE  MFG.  CO.,  TH E.— Cleveland, 
Ohio.  Manufacturer  of  battery  fillers.  Sales 
representative,  H.  B.  Shontz  Co.,  157  W. 
54th  St..  New  York,  N.  Y. 

RELIANCE. — Trade  name  for  weather- 
proof wires  and  cables  manufactured  by 


the  American  Steel  & Wire  Co.,  208  S.  La 
Salle  St.,  Chicago,  111. 

RELIANCE. — Trade  name  for  belting  for 
motors  and  generators  manufactured  by 
the  Chicago  Belting  Co.,  113-25  N.  Green 
St.,  Chicago,  111. 

RELIANCE. — Trade  name  for  power 
transmission  chains  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St., 
Columbus,  Ohio. 

RELIANCE. — Trade  name  for  motor- 
driven  saws  manufactured  by  the  Kaetker 
Saw  Machine  Co.,  Cincinnati,  Ohio. 

RELIANCE. — Trade  name  for  pliers 
manufactured  by  the  Kilborn  & Bishop  Co., 
Chapel  & Lloyd  Sts.,  New  Haven,  Conn. 

RELIANCE. — Trade  name  for  generators, 
electric  buffers  and  rheostats  manufactur- 
ed by  Charles  F.  L’Hommedieu  & Sons 
Co.,  4521  Ogden  Ave.,  Chicago,  111. 

RELIANCE. — Trade  name  for  electric 
time  switches  manufactured  by  the  Reli- 
ance Automatic  Lighting  Co.,  Racine,  Wis. 

RELIANCE. — Trade  name  for  d-c.  and 
a-c.  motors  and  d-c.  generators  manu- 
factured by  the  Reliance  Electric  & En- 
gineering Co.,  1054  Ivanhoe  Rd.,  Cleveland, 
Ohio. 

RELIANCE. — Trade  name  for  electrical 
measuring  instruments  manufactured  by 
the  Reliance  Instrument  Co.,  Inc.,  1135 
W.  Van  Buren  St.,  Chicago,  111. 

RELIANCE. — Trade  name  for  weighing 
machines  manufactured  by  the  Reliance 
Weighing  Machine  Division,  Stearns  Motor 
Mfg.  Co.,  Ludington,  Mich. 

RELIANCE. — Trade  name  for  hydrom- 
eters manufactured  by  the  Storage  Bat- 
tery Supply  Co.,  239  E.  27th  St.,  New 
York,  N.  Y. 

RELIANCE  AUTOMATIC  LIGHTING 

CO. — Racine,  Wis.  Manufacturer  of  elec- 
tric time  switches.  Benjamin  F.  Flegel, 
sole  owner;  F.  W.  Flegel,  general  manager. 

RELIANCE  ELECTRIC  4 ENGINEER- 
ING CO. — Cleveland,  Ohio.  Manufacturer 
of  d-c.  and  a-c.  motors  and  d-c.  gener- 
ators. President,  C.  L.  Collens;  vice- 
president,  H.  Morley  Hitchcock;  secretary, 
C.  V.  Putnam;  treasurer,  Lawrence 
Hitchcock.  Main  office  and  factory,  1054 
Ivanhoe  Rd.,  Cleveland,  Ohio.  Branch 
offices,  343  S.  Dearborn  St.,  Chicago,  111.; 
46  Dey  St.,  New  York,  N.  Y. ; Pennsyl- 
vania Bldg.,  Philadelphia,  Pa.;  Arrott 
Bldg.,  Pittsburgh.  Pa.;  200  Devonshire  St.. 
Boston,  Mass.;  601  Temple  Bldg.,  Detroit, 
Mich.;  708  Traction  Bldg.,  Cincinnati,  Ohio. 

RELIANCE  ELEVATOR  CO.— 212  W. 

Austin  Ave.,  Chicago,  111.  Manufacturer 
of  electric  elevators,  safety  devices  and 
controllers.  Business  established  1905. 
President,  John  C.  A.  Anderson;  vice- 
presidents,  C.  E.  Anderson,  H.  C.  Ander- 
son; secretary,  A.  C.  G.  Anderson;  treas- 
urer. C.  A.  Anderson;  sales  manager,  E. 
H.  Johnson.  Sales  representatives.  M.  M. 
Kidney  Elevator  Co.,  5 Scott  PI.,  Pittsburgh, 
Pa.;  Consumers  Elevator  Co.,  618  N.  3rd 
St.,  Philadelphia.  Pa.;  Elevator  Repair  & 
Supply  Corp.,  68  Barclay  St.,  New  York, 
N.  Y.;  C.  H.  Reid.  1904  Olive  St.,  St.  Louis. 
Mo.;  Kansas  City  Elevator  Mfg.  Co.,  2601 
Madison  Ave.,  Kansas  City,  Mo.;  T.  J. 
Ellington,  404  W.  19th  St.,  Little  Rock. 
Ark.;  R.  E.  Smith,  283  Union  Ave.,  Mem- 
phis, Tenn.;  C.  K.  Weekley,  155  Forsyth 
St.,  Atlanta,  Ga. 

RELIANCE  GAUGE  COLUMN  CO., 
THE. — 5924  Carnegie  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  tank  alarms,  steam  traps, 
water  gages,  etc. 

RELIANCE  INSTRUMENT  CO..  INC.— 
1135  W.  Van  Buren  St.,  Chicago,  111.  Manu- 
facturer of  electrical  measuring  instru- 
ments. 

RELIANCE  LIGHTING  FIXTURE 
CORP.— 275  Canal  St..  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures. 

RELIANCE  METAL  SPINNING  4 
STAMPING  CO.,  INC.— 160  John  St.. 
Brooklyn,  N.  Y.  Manufacturer  of  lighting 
fixtures.  President  and  treasurer,  Samuel 
Shapiro;  secretary,  Morris  Berman. 

RELIANCE  OIL  4 GREASE  CO.,  THE. 
— 16  W.  Goodale  St.,  Columbus,  Ohio. 
Manufacturer  of  lubricating  oils.  J.  M. 
Backert,  manager. 

RELIANCE  WEIGHING  MACHINE  DI- 
VISION, STEARNS  MOTOR  MFG.  CO.— 
Ludington,  Mich.  Manufacturer  of  weigh- 
ing machines.  Business  established  1902. 
President  and  treasurer,  J.  S.  Stearns; 
secretary  and  general  manager,  W.  W. 
Cromley. 

RELIFCO.  — Trade  name  for  electric 
lighting  fixtures  manufactured  by  the  Re- 
liance Lighting  Fixture  Corp.,  275  Canal 
St.,  New  York,  N.  Y. 
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RELUCTANCE.— The  magnetic  flux  de- 
veloped by  a current  depends  upon  the 
magnetomotive  force  and  also  • upon  the 
length,  cross  section,  and  permeability  of 
the  magnetic  circuit.  The  factor  that  de- 
pends upon  the  length,  cross-sectional  area 
and  permeability  is  known  as  the  reluct- 
ance; its  symbol  is  . £ =l/(jtA),  where 
1 is  the  length,  n the  permeability  and  A 
the  area.  The  reluctance  has  the  same  re- 
lation to  a magnetic  circuit  that  resistance 
has  to  ah  electric  circuit.  Reluctance  in 
series  or  in  parallel  may  be  combined  ex- 
actly as  electrical  resistances.  The  unit  of 
reluctance  is  the  oersted. 

■ RELUCTIVITY.— The  reciprocal  of  per- 
meability, l//i.  It  may  also  be  defined  as 
the  reluctance  between  opposite  faces  of 
a cube  1 cm.  on  edge. 

REMAN  ENCE.— See  Residual  magnet- 
ism. 

REM  CO. — Trade  name  for  selective  train 
dispatching  equipment  manufactured  by 
the  Railway  Electric  Mfg.  Co.,  250-2  W. 
Water  St.,  Milwaukee,  Wis. 

REM  IN  DO. — Trade  name  for  combined 
switch  and  buzzer  manufactured  by  the 
General  Electric  Co.,  Schenectady,  N.  Y. 

REMLER. — Trade  name  for  amateur 
radio  apparatus  manufactured  by  Gray  & 
Danielson  Mfg.  Co.,  579  Howard  St.,  San 
Francisco,  Cal. 

REMOTE  CONTROL  SWITCH  ES.— See 

Switches,  remote  control. 

REMOVERS,  FUSE.— To  insure  safety  to 
the  man  removing  a fuse,  the  fuse  should 
not  be  removed  by  hand  where  the  voltage 
is  high  enough  to  be  dangerous.  For  re- 
moval of  cartridge  fuses  the  fuse  remover, 
a special  form  of  insulated  plier  which  may 
be  manipulated  with  one  hand,  is  employed. 
For  high -tension  work  these  removers  are 
not  used,  but  instead  fuse  tongs  are  em- 
ployed. For  these  see  Tongs,  fuse,  high- 
tension. 

Manufacturers: 

BUSH  ELECTRIC  CO..  THE,  6654 
Broadway,  Cleveland,  Ohio. 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

ROYAL  ELECTRIC  MFG.  CO.,  606  E. 
40th  St.,  Chicago,  111. 

REMPIS  4.  GALLMEYER  FOUNDRY 
CO. — 524  Front  Ave.,  N.  W..  Grand  Rapids. 
Mich.  . Manufacturer  of  brass  and  alu- 
minum castings.  President,  J.  H.  Rempls; 
vice-president,  E.  Duus;  secretary  and 
treasurer.  P.  J.  Hake. 

REMSSCO. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Reliance  Metal 
Spinning  & Stamping  Co.,  Inc.,  160  John 
St.,  Brooklyn,  N.  Y. 

REMY  ELECTRIC  CO.— Anderson,  Ind. 
Manufacturer  of  automobile  lighting, 
starting  and  ignition  equipment.  General 
manager,  J.  D.  Mooney. 

RE-NEW  LAMP  CO.— Malden,  Mass. 
Manufacturer  of  renewed  incandescent 
lamps. 

RENEWALS,  FUSE.— See  F^ise  links 
and  renewals. 

RENEWALS,  WET  BATTERY.— Wet- 
battery  renewals  include  supplies  for  the 
various  types  of  wet  primary  batteries. 
Such  renewal  outfits  usually  consist  of 
zinc,  carbon,  copper  or  copper  oxide  elec- 
trodes, completely  charged  porous  cups, 
and  electrolyte  compounds. 

Manufacturers: 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Edison,  Inc.,  Thomas  A.,  Belmont  Ave., 
Orange,  N.  J. 

RENEWED  INCANDESCENT  LAMPS. 

— See  Lamps,  incandescent,  renewed.  • 

RENFREW  ELECTRIC  PRODUCTS 
LTD. — Renfrew,  Ont.,  Can.  Manufacturer 
of  electric  household  appliances.  Branch 
otlices,  29  Richmond  St.,  W.,  Toronto, 
Ont.;  803  Lindsay  Bldg.,  Winnipeg.  Man. 

RENIM  SPECIALTY  CO.— 110  K St.. 
Boston,  Mass.  Manufacturer  of  boxes  and 
cabinets  for  electrical  purposes.  President 
and  sales  manager,  William  J.  Barkley; 
vice-president,  Charles  E.  Watson;  treas- 
urer, Arthur  Watson;  general  manager, 
John  P.  Feehan. 

REN  MAR. — Trade  name  for  adjustable 
portable  lamps  manufactured  by  Renner 
& Maras,  Inc.,  289  4th  Ave.,  Long  Island 
City,  N.  Y. 

RENNER  4 MARAS,  INC.— 239  4th  Ave.. 
Long  Island  City,  N.  Y.  Manufacturer  of 
portable  lamps. 

RENNERFELT. — Trade  name  for  elec- 
tric furnaces  made  by  Hamilton  & Han- 
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sell,  Inc.,  Park  Row  Bldg.,  New  York, 
N.  Y. 

RENOWN. — Trade  name  for  lubricating 
oil  manufactured  by  the  Standard  Oil  Co. 
of  Indiana,  910  S.  Michigan  Ave.,  Chicago. 
111. 

RENULIFE.— Trade  name  for  high-fre- 
quency violet-ray  generators  manufactur- 
ed by  the  Renulife  Electric  Co.,  Marquette 
Bldg.,  Detroit,  Mich. 

RENULIFE  ELECTRIC  CO.— -Detroit. 
Mich.  Manufacturer  of  high-frequency 
violet-ray  apparatus.  Business  established 
1917.  President.  J.  H.  Eastman;  vice- 
president.  J.  Stanley  Cape;  secretary, 
treasurer  and  sales  manager,  R.  J.  Sher- 
man. Main  office  and  factory,  Marquette 
Bldg.,  Detroit,  Mich.  Branch  office  and 
warehouse,  Canadian  Renulife  Electric 
Co.,  Netting  Bldg.,  Windsor,  Ont..  Can. 

REPAIR  WAGONS,  TROLLEY  LINE.— 
See  Wagons,  tower,  electric;  Wagons, 
tower,  gasoline;  Wagons,  tower,  horse 
drawn. 

REPEATER  SIX. — Trade  name  for  cart- 
ridge and  plug  fuses  manufactured  by  the 
Moss-Schury  Mfg.  Co..  Inc..  444-446  Wood- 
bridge  St.,  E.,  Detroit,  Mich. 

REPEATER,  TELEPHONE  IMPULSE. 
— Used  in  automatic  telephony.  It  repeats 
dialing  impulses  generated  by  the  calling 
subscriber  from  the  subscriber  loop  into 
the  long  trunk  line  connecting  two  offices. 
It  secures.,  better  operation  of  the  switches, 
furnishes  battery  current  to  the  calling 
telephone  (for  good  voice  transmission), 
enables  the  use  of  oMv  two  wires  per 
trunk,  and  performs  other  and  minor 
duties. 

REPEATERS,  TELEGRAPH.— In  tel*g- 
raphy  instruments  embracing  a receiving 
relay,  a transmitter  and  a holding  device, 
designed  to  repeat  signals  from  one  circuit 
to  another.  They  may  be  used  on  single 
line,  duplex  or  quadruplex  systems.  A 
repeater  in  which  the  receiving  relay,  con- 
trolled by  the  signals  received  over  a line, 
repeats  these  signals  into  another  line  or 
lines  without  the  interposition  of  other 
apparatus  is  known  as  a direct-point  re- 
peater. Half-set  repeaters  consist  of  one 
relay  and  one  transmitter  for  connecting 
either  a duplexed  or  a quadruplexed  line 
with  a single  line.  Duplex  and  quadruplex 
repeaters  are  quite  simple,  it  being  neces- 
sary only  to  place  the  pole-changer  of  the 
east  line  under  control  of  the  polar  relay 
of  the  west  line.  The  transmitter  or  com- 
mon side  of  the  east  line  is  under  control 
of  the  neutral  relay  on  the  west  line.  For 
working  from  east  to  west  corresponding 
connections  are  used. 

Manufacturer: 

Jester-Cooper  Co.,  Houston,  Tex.  “J.  C.” 

REPEATERS,  TELEPHON  E.— Tele- 
phone voice  current  becomes  weakened  or 
attenuated  as  it  travels  along  the  line. 
Sometimes  it  cannot  be  heard.  Then  a 
repeater  or  voice  relay  is  inserted.  It  has 
a receiving  part  in  which  the  weak  re- 
ceived current  controls  locally  generated 
strong  current  and  sends  ahead  a strong 
current  which  is  like  the  received  current. 
It  may  be  likened  to  nutting  a receiver 
against  a transmitter.  This  device  alone  is 
called  an  amplifier.  It  usually  takes  two 
amplifiers  to  make  a complete  two-way 
repeater  for  telephone  lines,  one  for  am- 
plifying conversation  from  east  to  west 
(for  example)  and  the  other  for  amplify- 
ing the  conversation  from  west  to  east. 
Complicated  circuits  have  to  be  used  to 
prevent  the  two  amplifiers  from  “singing” 
with  each  other.  The  electron  tube  Is 
most  used  as  the  amplifier. 

Manufacturer: 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

REPLACERS.  CAR.— Portable  devices  to 
assist  in  replacing  on  the  track  the  trucks 
of  derailed  rolling  stock.  They  are  usually 
special  castings  of  such  shape  as  to  form 
an  incline  from  the  top  of  ties  or  roadbed 
to  the  top  of  running  rails  and  having 
suitable  grooves  and  humps  to  aid  the 
flanges  of  the  car’s  wheels  when  the  car  is 
pulled  or  moved  with  its  own  power  in 
getting  back  In  proper  position  on  the 
track. 

Manufacturers: 

Aldon  Co.,  The,  3338  Ravenswood  Ave., 
Chicago,  111.  “Aldon.” 

Alexander  Car  Replacer  Mfg.  Co.,  Mears 
Bldg.,  Scranton,  Pa. 

Columbia  Machine  Works  & Malleable 
Iron  Co.,  Atlantic  Ave.  and  Chestnut 
St.,  Brooklyn,  N.  Y. 

Q.  & C.  Co.,  The,  90  West  St.,  New  York, 
N.  Y.  ”Q.  & C.” 

^ Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 


REPLACERS,.  LAMP. — These  devices  are 
used  for  replacing  lamps  mounted  in  in- 
accessible places  and  are  commonly  called 
lamp  changers.  See  Changers,  lamp. 

REPLACING  JACKS.— See  Jacks,  car. 

REPRODUCO. — Trade  name  for  electric- 
ally operated  organs  made  by  the  Oper- 
ators Piano  Co.,  16  S.  Peoria  St.,  Chicago. 
111. 

REPUBLIC  CEDAR  CO.  — Marinette. 
WIs.  Manufacturer  of  cedar  poles.  Busi- 
ness established  1913.  President,  J.  C. 
Kirkpatrick;  vice-president,  H.  S.  Gilkey; 
secretary  and  treasurer,  H.  W.  Reade; 
general  manager.  M.  E.  Brown. 

REPUBLIC  CREOSOTING  CO.— Indian- 
apolis, Ind.  Producer  of  creosoted  cross- 
arms  and  cedar  poles  and  creosote  oil. 
Business  established  1898.  President.  Peter 
C.  Reilly;  vice-president,  Ineva  T.  Reilly; 
secretary,  treasurer  and  general  manager, 
A.  J.  Lauth;  sales  manager,  B.  S.  McCon- 
nell. Main  office:  Merchants  Bank  Bldg.. 
Indianapolis,  Ind.  Plants:  Indianapolis. 
Tnd.;  Minneapolis,  Minn.;  Mobile,  Ala.; 
Seattle,  Wash.:  Norfolk.  Va.  Branch  offices. 
Minneapolis.  Minn.;  Mobile,  Ala.;  Norfolk. 
Va.;  Seattle.  Wash.;  Chicago.  111.;  Detroit. 
Mich.;  Buffalo.  N.  Y.;  Boston,  Mass.; 
Cleveland,  Ohio;  Philadelphia,  Pa.;  To- 
ronto, Ont.,  Can.;  Milwaukee,  Wis.;  Louis- 
ville, Ky.;  Cincinnati,  Ohio. 

REPUBLIC  FLOW  METERS  CO.— Chi- 
cago, 111.  Manufacturer  of  boiler-room 
instruments.  President  and  general  man- 
ager, James  B.  Cunningham;  vice-presi- 
dent, J.  M.  Fitz  glass;  secretary  and  treas- 
urer, M.  P.  Vore.  Main  office,  2240  Diver- 
sey  Blvd.,  Chicago,  111.  Branch  offices: 
Boston,  Mass.;  Denver,  Colo.;  Detroit, 
Mich.;  New  York,  N.  Y. : Pittsburgh,  Pa.; 
Atlanta,  Ga.;  Minneapolis,  Minn.;  Phila- 
delphia, Pa.;  Toronto,  Ont.,  Can. 

REPUBLIC  RUBBER  CORP.— Youngs- 
town, Ohio.  Manufacturer  of  belting.  Main 
office,  Youngstown,  Ohio.  Factories:  Youngs- 
town and  Canton,  Ohio.  Branch  offices: 
Ivy  and  Harrison  Sts.,  Atlanta,  Ga.;  1732 
Michigan  Ave.,  Chicago,  111.;  424  W.  4th 
St.,  Cincinnati,  O.;  2014  Commerce  St., 
Dallas,  Texas;  1528  Grand  Ave.,  Kansas 
City,  Mo.;  426  Stinson  Blvd.,  Minneapolis, 
Minn.:  221  W.  37th  St.,  New  York.  N.  Y.; 
806  N.  Broad  St..  Philadelphia,  Pa.;  165 
2nd  St..  San  Francisco,  Cal.  H.  J.  Wood- 
ard, vice-president  in  charge  of  sales. 

REPUBLIC  STRUCTURAL  IRON 
WORKS  DIVISION  OF  THE  CONSOLI- 
DATED IRON-STEEL  MFG.  CO.— East 
53rd  St.,  Cleveland,  Ohio.  Manufacturer  of 
railway  catenary  and  signal  bridges,  cross- 
arms,  coal  bunkers,  steel  poles  and  towers, 
smoke  stacks,  structural  steel,  etc.  J. 
Lehman,  secretary. 

RESCO. — Trade  name  for  electric  signs 
manufactured  by  the  Root  Electric  Sign 
Co.,  Inc.,  20-30  Lock  St.,  Lockport,  N.  Y. 

RESERVE. — Trade  name  for  oil  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

RESIDENCE  LIGHTING  FIXTURES:— 
See  Fixtures,  lighting  residence. 

RESIDENCE  PANELBOARDS.  — See 

Panelboards,  residence. 

RESIDUAL  MAGNETISM.— The  magnet- 
ism which  Is  retained  by  the  core  of  an 
electromagnet  or  by  any  other  magnetic 
body  after  the  electrical  energizing  circuit 
or  magnetizing  force  is  removed.  When  a 
mass  of  iron  has  once  been  magnetized  it 
is  very  difficult  to  remove  all  traces  of  it. 
If  a B-H  or  magnetized  curve  be  p’otted 
for  the  iron  with  increasing  and  then 
decreasing  values  of  H,  the  magnetizing 
force,  when  H is  reduced  to  zero,  the 
magnetism  B does  not  reduce  to  zero. 
This  magnetism  that  remains,  usually  a 
small  amount,  is  known  as  residual  mag- 
netism. The  amount  or  strength'  of  this 
residual  magnetism  varies  in  different 
samples  of  iron.  Well  annealed  pure  iron 
rossesses  very  little  residual  magnetism, 
while  iron  containing  a large  percentage 
of  impurities,  or  iron  that  has  been  hard- 
ened by  rolling,  stamping  or  hammering 
possesses  a large  amount  of  residual  mag- 
netism. Hard  steel  retains  such  a large 
amount  of  residual  magnetism  that  it  is 
called  a permanent  magnet.  The  smaller 
amounts  found  in  iron  are  of  importance 
in  the  operation,  especially  the  starting, 
of  self-excited  generators.  Also  see  Mag- 
netism. 

RESISTAL. — Trade  name  for  industrial 
goggles  manufactured  by  Strauss  & Buege- 
leisen,  16  Hanover  PI.,  Brooklyn,  N.  Y. 

RESISTANCE. — Resistance  is  that  prop- 
erty of  a conductor  by  virtue  of  which  the 
energy  of  the  electric  current  is  converted 
Into  heat.  (See  Power  loss  in  conductors.) 
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It  may  also  be  looked  upon  as  a sort  of 
frictional  resistance  to  the  flow  of  elec- 
tricity. The  resistance  of  a conductor 
depends  upon  the  material  and  is  directly 
proportional  to  its  length  and  inversely 
proportional  to  its  cross-sectional  area. 
The  practical  unit  of  resistance  is  the  ohm. 
The  resistance  of  conductors  may  be  calcu- 
lated by  the  following  formula:  R=  P 1/A. 
If  1 is  measured  in  feet  and  A in  circular 
mils,  then  p is  the  circular  mil-foot  re- 
sistivity. If  1 is  in  centimeters,  A in  sq. 
cm.,  then  P is  the  resistivity  of  a centi- 
meter-tube. 

RESISTANCE,  ARMATURE,  EFFEC- 
TIVE.— That  value  of  resistance  which, 
when  multiplied  into  the  square  of  the 
current,  gives  the  power  converted  into 
beat  in  the  armatures  of  a-c.  machines. 
The  effective  resistance  to  alternating  cur- 
rent is  greater  than  the  resistance  to  direct 
current,  on  account  of  (1)  unequal  distribu- 
tion of  alternating  current  over  the  cross- 
section  of  conductors,  particularly  large 
ones,  (2)  hysteresis  in  adjacent  iron,  and 
(3)  eddy  currents  in  such  iron  or  other 
conducting  material.  It  depends  largely 
upon  the  size  and  shape  of  the  conductors, 
the  magnitude  and  frequency  of  the  cur- 
rent and  the  size  and  shape  of  the  slots. 
In  some  cases  it  may  be  as  much  as  60  per 
cent  greater  than  the  resistance  to  direct 
current. 

RESISTANCE  BOXES,— See  Boxes,  re- 
sistance. 

RESISTANCE  COILS.— See  Coils,  resist- 
ance. 

RESISTANCE  FURNACE.— An  electric 
furnace  in  which  the  energy  of  the  current 
is  converted  into  heat  by  passing  through 
a solid  or  liquid  resistor.  The  electrical 
energy  is  thus  transformed  into  sensible 
heat  at  100  per  cent  efficiency  of  conver- 
sion. The  resistor  may  be  a solid  block, 
or  rod  or  wire,  or  granulated  solid  mate- 
rial, or  a liquid  bath.  The  substances  to 
be  heated  are  either  brought  into  prox- 
imity to  the  resistor,  under  the  same  roof, 
or  are  in  contact  with  it,  or  mixed  in  with 
it,  or  they  may  constitute  the  resistor  it- 
self. This  principle  is  widely  used  in 
laboratory  furnaces,  in  annealing,  harden- 
ing and  heat-treating  furnaces,  in  brass- 
melting and  other  nonferrous  alloy  fur- 
naces, etc.  Also  see  Resistor,  electric  fur- 
nace; Furnaces,  electric. 

RESISTANCE  GRIDS.— See  Grids,  resist- 
ance. 

RESISTANCE  MATERIALS.— The  more 
common  resistance  materials  are  carbon 
and  graphite,  in  stick  or  powder  form,  and 
metal  alloys  of  various  compositions.  In- 
stead of  buying  these  materials  in  the  fin- 
ished form,  some  manufacturers  prefer  to 
buy  the  material  in  bulk  form  and  make  it 
up  to  suit  their  own  needs.  See  also  Wire, 
resistance. 

Manufacturers: 

Driver-Harris  Co.,  Harrison,  N.  J.  “Ni- 
chrome,”  “Nichrome  II.” 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J.  “Karma.” 

Hoskins  Mfg.  Co.,  Lawton  and  Buchanan 
Sts.,  Detroit,  Micji.  “Chromel.” 

RESISTANCE  RIBBON.— See  Ribbon, 
resistance. 

RESISTANCE  RODS.— See  Rods,  resist- 
ance. 

RESISTANCE,  TEMPERATURE  CO- 
EFFICIENT OF. — See  Temperature  coeffi- 
cient of  resistance. 

RESISTANCE  TESTING  SETS.— See 
Testing  sets,  battery,  bridge  and  galvan- 
ometer. - 

RESISTANCE  UNITS.— See  Units,  re- 
sistance. standard  or  precision;  Units,  re- 
sistance, miscel. 

RESISTANCE  VOLTAGE.— The  resist- 
ance voltage  of  a circuit  is  the  product 
of  the  effective  current  by  the  resistance 
of  the  circuit;  Er=IR.  It  is  also  called 
the  resistance  drop,  voltage  drop,  or  cop- 
per drop.  See  Voltage  drop,  Copper  drop. 

RESISTANCE  WIRE.— See  Wire,  resist- 
ance. 

RESISTIVITY.— Resistivity  is  the  resist- 
ance, either  in  ohms  or  C.  G.  S.  units,  of 
a conductor  of  unit  length  and  unit  cross- 
sectional  area.  In  practical  measurements 
the  unit  length  is  one  foot  and  unit  area 
is  one  circular  mil.  In  scientific  measure- 
ments, the  unit  length  is  the  centimeter 
and  unit  area  is  the  square  centimeter. 
The  resistivity  of  a conductor  depends 
upon  the  material  and  upon  its  tempera- 
ture. The  symbol  for  resistivity  is  P. 

RESISTOLAC. — Trade  name  for  insulat- 
ing paint  manufactured  by  the  Robertson 
Chemical  Co.,  Cleveland,  Ohio. 
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RC3ISTOR. — A resistor  is  a device  pos- 
sessing the  property  of  resistance  which  is 
used  for  the  operation,  control  or  protec- 
tion of  the  circuit  or  circuits  in  which  it 
is  included. 

RESISTOR,  ELECTRIC  FURNACE. — 

Any  electrically  conducting  body  used  be- 
cause of  its  electrical  resistance:  specific- 
ally, a conducting  body  of  considerable 
electrical  resistance.  In  an  electric  furnace 
which  generates  the  desired  heat  when  a 
heavy  electric  current  is  passed  through 
it.  Tn  small  laboratory  furnaces  a coil  of 
platinum  wire  or  of  nichrome  or  chromel 
is  often  used  as  the  resistor;  in  large  fur- 
naces a body  of  granular  carbon  is  a very 
useful  resistor,  sbmetimes  rods  of  graph - 
ltized  carbon  are  used. 

RESISTORS,  CARBON,  IRON,  ETC.— 
A resistor  is  an  aggregation  of  one  or  more 
units  possessing  the  property  of  resistance 
used  in  an  electric  circuit  for  the  purpose 
of  operation,  protection,  or  control  of  that 
circuit.  (Electric  Power  Club  definition.) 

The  materials  most  commonly  used  for 
resistors  are  iron,  steel,  nickel  alloys,  and 
•carbon.  Iron  Is  used  in  the  form  of  wire 
wound  on  tubes  and  for  making  cast  iron 
grids;  steel  Is  sometimes  used  for  making 
grids;  (see  Grids,  resistance).  The  nickel 
alloys  have  a high  specific  resistance  and 
low  temperature  coefficient  and  are  used 
principally  where  high-resistance  units  are 
required.  The  wire  is  usually  wound  on  a 
base  of  porcelain,  clay  or  other  insulating 
material  and  then  covered  with  cement, 
vitreous  enamel  or  japan  for  protection. 
Carbon  is  used  because  of  the  fact  that  its 
contact  resistance  decreases  when  pressure 
is  applied. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis.  (graphite). 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  Ironclad  resistors, 
grid  resistors,  wound  tube  resistors,  re- 
sistors for  all  types  of  controllers.  (No 
carbon  resistors.)  See  display  adv. 
pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 

M. ” 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  and  Cambria  Sts.,  Philadelphia, 
Pa. 

GENERAL  ELECTRIC  CO..  Schenectady, 

N.  Y.  (See  adv.  pages  1203-1223.) 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge. Mass,  (for  nhantom  antenna). 

HIGH  TENSION  SUPPLIES  CO.,  Wil- 
mington, Del. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago.  111.  (See 
display  adv.  page  1286.) 

Prometheus  Electric  Co..  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 

Railway  & Industrial  Engineering  Co., 
Greensburg,  Pa.  “Koppat.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y.  “Vitrohm.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.-  (See  display 
adv.  pages  1395-1402.) 

RESISTORS  IN  PARALLEL. — When  re- 
sistors are  connected  so  that  the  total  cur- 
rent divides  among  them,  part  flowing 
through  each  resistor,  they  are  said  to  be 
connected  in  parallel.  The  Joint  resistance 
of  resistors  connected  in  parallel  is  the  re- 
ciprocal of  the  sum  of  the  reciprocals  of 
the  individual  resistances.  If  R is  the  joint 
resistance  of  R,.  IL,  R*  connected  in  par- 
allel. then  I/R=I/R!  -f  I/Rj-f-  I/Ra. 

RESISTORS  IN  SERIES.— When  re- 
sistors are  connected  end  to  end  so  that 
the  current  flowing  through  one  must  flow 
through  the  others,  they  are  said  to  be 
connected  In  series.  The  joint  resistance 
of  a set  of  resistors  connected  in  series  is 
equal  to  the  sum  of  their  separate  resist- 
ances. 

RESONANCE. — Resonance  in  a circuit 
is  that  condition  of  the  circuit  when  the 
inductive  reactance  balances  the  condensive 
reactance;  see  Inductive  reactance  and 
Condensive  reactance.  Tn  symbo\sXi=Xc 
or  2vfL=l/(2irfC).  In  a resonant  circuit 
with  the  series  inductance  afld  capacitance 
effects  equalized  the  current  is  limited 
only  by  the  resistance,  but  the  potential 
across  the  condenser  may  be  very  high. 
Resonant  circuits  are  of  much  importance 
in  radio  work. 

RESONANT  FREQUENCY.— The  re- 

sonant frequency  is  that  critical  frequency 


in  a circuit  which  causes  resonance.  It  Is 

given  by  the  formula 

f=l/(2trVLC), 

where  L is  the  inductance  in  henrys  and 
C is  the  capacitance  in  farads  of  the  cir- 
cuit. 

RESONATORS,  RADIO.  — Radio  reso- 
nators or  tone  intensiflers  are  used  to  am- 
plify the  sound  produced  by  the  receiver. 
They  are  used  somewhat  in  circuits  where 
the  detector  current  is  very  small.  They 
are  also  used  in  conjunction  with  loud- 
speaking telephones.  The  fesonator  Is 
placed  over  the  receiver  and  may  be  tuned 
for  the  particular  tone  of  the  receiver  and 
thus  causes  a further  mechanical  amplifica- 
tion than  that  generally  produced  by  elec- 
trical means. 

Manufacturers: 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Cramer  & Swain,  2916  N.  16th  St., 
Omaha,  Neb. 

De  Forest  Radio  Telephone  & Tele- 
graph Co..  1415  Sedgwick  Ave.,  New 
York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
“RVA.” 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco.  Cal. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave.. 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Simon.  Emil  J.,  217  Broadway,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C.  & 
Fargo  Sts.,  Boston.  Maas. 

Resonators,  telegraph.— An  ad- 
justable container  box  for  mounting  tele- 
graph sounders  in  proximity  to  the  posi- 
tion occupied  by  a telegraph  operator  when 
receiving  telegrams  from  a wire.  They  are 
often  mounted  on  a swinging  arm  so  that 
they  may  be  moved  to  a convenient  posi- 
tion. They  are  used  princloally  In  large 
offices  where  several  operators  work  si- 
multaneously. By  using  the  resonator  the 
sound  from  any  one  sounder  is  confined 
and  directed  to  one  operator  and  does  not 
cause  disturbance  or  confusion  among  the 
other  operators.  The  resonator  also  gives 
a sharper  sound  than  is  obtained  from  a 
sounder  mounted  on  a table. 

Manufacturers: 

Bunnell  & Co.,  J.  H..  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Foote.  Pierson  & Co..  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee, Mich.  “Signal.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

.White  Co.,  The  O.  C.,  17  Hermon  St.. 
Worcester,  Mass. 

RESPIRATORS. — Respirators  are  worn 
for  protection  against  dust,  poisonous 
gases,  acid  fumes,  etc.  They  are  used  ex- 
tensively in  coal-handling  plants,  electro- 
plating. acid,  chemical,  paint  and  color 
plants,  etc.  There  are  two  common  types, 
one  a small  mask  covering  the  mouth  and 
nose,  the  other  a helmet  form.  The  for- 
mer Is  used  in  less  dangerous  atmosphere 
where  all  that  is  required  is  a device  which 
will  separate  the  air  Inhaled  from  the  dan- 
gerous dust  or  gas  it  may  contain.  This 
is  accomplished  by  a sponge  or  paper  filter 
within  the  respirator  through  which  the 
air  must  pass  before  it  is  breathed  into 
the  lungs.  The  helmet  form  is  used  in 
connection  with  a small  light  auxiliary 
tank,  usually  worn  ^trapped  on  the  back 
or  over  the  shoulder,  containing  the  air 
or  oxygen  supply.  This  tank  is  connected 
to  the  mouth  and  nose,  thereby  furnishing 
the  required  air  to  the  wearer,  all  other 
air  being  excluded  by  a helmet  or  mask 
worn  on  the  head;  the  air  exhaled  is  passed 
out  through  check  valves  without  vitiating 
the  air  to  be  Inhaled.  These  helmets  are 
used  by  firemen  in  entering  smoke  and 
gas  filled  buildings;  by  men  entering  rooms 
where  ammonia,  illuminating  gas.  chloride 
or  other  dangerous  fumes  have  been  al- 
lowed to  escape;  by  mine-rescue  parties 
seeking  to  save  virtlms  of  mine  fires  or 
explosions,  etc.  Modified  forms  of  both 
types  of  respirators  known  as  “gas- 
masks” were  extensively  used  in  the  World 
War. 

Manufacturers: 

American -LaFrance  Fire  Engine  Co.,  El- 
mira, N.  Y.  (“LaFrance”  respirators.) 


Munning  & Co.,  A.  P.,  Church  St.,  Ma- 
ta wan,  N.  J. 

Safety  Equipment  Service  Co.,  The,  215- 
21  St.  Clair  Ave.,  N.  E.,  Cleveland, 
Ohio. 

Safety  Fire  Extinguisher  Co.,  The,  291- 
93  7th  Ave.,  New  York,  N.  Y.  “Safety.” 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.  “Diamond.” 

Servus  Rescue  Equipment  Co.,  50  Colum- 
bia St.,  Newark,  N.  J. 

RES-PRO  INSULATING  CO.,  INC.— 
Boston,  Mass.  Manufacturer  of  insulating 
materials.  Exclusive  distributor,  L.  O. 
Duclos,  176  Federal  St.,  Boston,  Mass. 

RESTS,  CABLE. — See  Racks  and  hooks, 
cable. 

RESUSCITATION  APPARATUS.— This 
apparatus  is  a mechanical  device  for  car- 
rying on  respiration  in  cases  where  from 
some  cause  it  has  been  suspended,  as  from 
electric  shock,  asphyxia  from  gas,  smoke, 
fumes  or  drowning.  The  apparatus  usually 
consists  of  a hand  pump  operating  in  two 
cylinders,  one  for  exhalation,  the  other  for 
Inhalation.  The  cylinders  are  connected 
by  tubes  to  a mask  which  is  clamped 
over  the  nose  and  mouth.  When  the  pump 
is  operated  the  cylinders  alternately  ex- 
haust air  from  the  lungs,  and  force  air 
into  the  lungs,  in  exactly  the  same  man- 
ner as  though  the  patient  were  breathing 
normally,  the  quantity  of  air  being  regu- 
lated by  valves.  Though  manual  methods 
may  be  employed  in  resuscitation,  they  re- 
quire some  knowledge  of  the  method,  are 
very  fatiguing  animay  fail  because  of  the 
inability  of  the  person  applying  them  to 
continue  for  several  hours,  a length  of  time 
sometimes  required  to  restore  natural 
respiration.  For  these  reasons  mechanical 
resuscitators,  which  an  untrained  man  or 
even  a woman  or  child  can  operate  with- 
out serious  fatigue  are  included  in  the 
“first-aid”  equipment  of  industrial  plants, 
central  stations,  hospitals,  etc. 

Manufacturers: 

Cleveland  Breathing  Machine  Co.,  1833  EL 
13th  St.,  Cleveland,  O.  “Lyon.” 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St.,  New  York.  N.  Y.  “Life  Motor.” 

Life  Saving  Devices  Co.,  109  N.  Dearborn 
St.,  Chicago,  111.  “Lungmotor.”  (Ex- 
clusive distributor,  Lungmotor  Co.,  711 
Boylston  St.,  Boston.  Mass.) 

RESUSCITATION  FROM  ELECTRIC 
SHOCK. — In  the  case  of  injury  from  elec- 
tric shock  immediate  treatment  is  of  pri- 
mary importance,  if  the  life  of  the  Injured 
person  is  to  be  saved.  Consequently,  em- 
ployees whose  work  places  them  in  danger 
of  serious  shock  are  trained  in  some  method 
of  resuscitation.  The  most  approved  is 
the  prone  pressure  method  as  it  requires 
the  service  of  only  one  man.  All  methods 
of  resuscitation  induce  breathing  by  forc- 
ing air  into  and  out  of  the  lungs  at  the 
normal  breathing  rate.  In  the  prone  pres- 
sure method  this  is  accomplished  by  plac- 
ing the  patient  prone,  that  is,  with  the  face 
lying  down,  and  pressing  upon  the  small 
of  the  back,  thus  forcing  the  diaphragm  up- 
ward and  expelling  the  air  from  the  lungs, 
then  suddenly  releasing  the  pressure,  which 
results  In  sucking  air  into  the  lungs.  The 
operator  repeats  this  process  about  16  times 
a minute,  the  normal  breathing  fate.  As  it 
is  necessary  that  the  operator  work  over 
the  patient  at  times  for  as  long  as  three 
hours,  the  process  is  very  fatiguing  even 
if  there  aie  several  operators  to  relieve 
each  other.  For  this  reason  several  forms 
of  mechanical  resuscitators,  which  are  easy 
to  operate  and  can  be  used  by  inexpe- 
rienced men.  are  manufactured.  In  prin- 
ciple they  are  the  same  as  the  prone  pres- 
sure metnod,  but  the  artificial  breathing  is 
produced  by  mechanically  pumping  air  into 
and  out  of  the  lungs  and  in  some  cases 
oxygen  is  used  Instead  of  air.  See  Respira- 
tors and  resuscitation  apparatus. 

RETARDERS,  CONTROLLER.— See  Con- 
troller regulators. 

RETH-FLEX. — Trade  name  for  desk  and 
floor  lamps  manufactured  by  the  High- 
lands Mfg.  Co.,  Muncle,  Ind. 

RETH-LITE. — Trade  name  for  semi-in- 
direct lighting  fixtures  manufactured  by 
the  Highlands  Mfg.  Co.,  Muncie,  Ind. 

RETOUCHERS,  ELECTRIC,  FOR  PHO- 
TOGRAPHIC STUDIOS.— These  are  small 
hand  instruments  containing  a retouching 
tool  to  which  is  imparted  an  oscillatory 
motion  similar  to  the  motion  imparted  by 
the  retouching  in  the  non-electric  tool.  This 
tool  enables  the  operator  to  accomplish  a 
more  skillful  and  cleaner  job  than  ml 
be  done  by  hand  and  more  rapidly. 


616 


Digitized  by  LjOOQle 


RETRIEVER 


E M F ELECTRICAL  YEAR  BOOK 


RHEOSTATS 


Manufacturer: 

Gilbert  Supply  Co.,  Lock  Box  No.  3,  In- 
dependence, Iowa. 

RETRIEVER. — Trade  name  for  street  car 
bells  manufactured  by  the  J.  G.  Brill  Co., 
62»d  St.  & Woodland  Ave.,  Philadelphia,  Pa. 

RETRIEVERS,  TROLLEY.— See  Catch- 
ers and  retrievers,  trolley. 

RETURN  CIRCUIT.— That  portion  of  an 
electric  circuit  through  which  the  current 
is  assumed  to  return  to  the  source.  This 
current  is  called  the  return  current.  If  the 
return  circuit  is  the  ground,  it  is  spoken 
of  as  a metallic  line  with  ground  return. 
In  the  case  of  alternating-current  circuits 
the  term  “return  circuit”  Is  meaningless. 
Even  for  direct- current  circuits  the  com- 
mon notion  that  the  negative  side  of  the 
circuit  is  the  return  circuit  is  not  now  ac- 
cepted by  the  latest  theories  of  electricity. 
See  Electron  theory. 

REVERSIBLE  CELL.  — An  electrolytic 
cell  which  shows  back  electromotive  force; 
one  which  after  electrolysis  has  been  per- 
formed shows  a disposition  or  ability  to 
act  like  a primary  cell  and  to  generate 
electromotive  force  in  the  opposite  direc- 
tion to  the  previously  applied  electrolyzing 
potential ; it  is  a form  of  secondary  cell. 
When  acting  as  such  a cell,  the  current 
produced  reverses  the  electrochemical  re- 
actions produced  by  the  electrolyzing  cur- 
rent. A storage  battery  is  one  of  the  best 
examples.  Also  see  Secondary  battery  *, 
Batteries,  storage. 

REVERSIBLE  REACTION.— A chemical 
or  physical  reaction  which  works  both 
frontwards  and  backwards.  Examples: 
Freezing  of  water  ; decomposition  of  cal- 
cium carbonate  in  a closed  space, 

CaCO,  ==  CaO  + CO*. 

For  every  temperature  there  is  a critical 
pressure  of  equilibrium  below  which  pres- 
sure the  reaction  goes  from  left  to  right, 
and  above  which  it  goes  from  right  to  left. 
Similarly,  for  every  pressure  there  is  a 
critical  temperature  of  equilibrium,  above 
which  temperature  the  reaction  goes  from 
left  to  right  and  below  which  it  goes  from 
right  to  left.  This  relation  of  critical  tem- 
perature to  critical  pressure  is  tabulated  as 
the  dissociation  tension  of  the  compound. 

REVERSITE. — Trade  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical & Mfg.  Co.,  19th  and  Hamilton  Sts., 
Philadelphia,  Po. 

REVERSO. — Trade  name  for  electric- 
toasters  manufactured  by  the  Electro- 
Weld  Co.,  70  Munroe  St.,  Lynn,  Mass. 

REVOLUTION  COUNTERS.— See  Count- 
ers, revolution  or  speed. 

REVOLUTION  INDICATORS.— See  Tach- 
ometers, electric,  indicating;  Tachometers, 
electric,  recording ; Tachometers,  vibrating, 
reed ; Tachometers,  miscellaneous. 

REVOLVATOR  CO.  — 336-352  Garfield 
Ave.,  Jersey  City,  N.  J.  Manufacturer  of 
portable  electric  elevators.  President  and 
general  manager,  H.  S.  Germond,  Jr. 

REX. — Trade  name  for  conduit  benders 
manufactured  by  the  M.  B.  Austin  Co., 
108-16  S.  Desplalnes  St.,  Chicago,  111. 

REX. — Trade  name  for  coal  and  ash 
handling  machinery,  power  transmission 
hains  and  water  intake  .screens  manufac- 
ured  by  the  Chain  Belt  Co.,  736  Park  St., 
Milwaukee,  WIs. 

REX. — Trade  name  for  outlet  boxes  and 
celling  plates  manufactured  by  the  W.  H. 
Colgan  Co.,  West  Newton,  Mass. 

REX. — Trade  name  for  electric  heating 
appliances  manufactured  by  Cope  & Son, 
.Ltd..  150  Hastings  St.,  W.,  Vancouver,  B. 
C.,  Can. 

REX. — Trade  name  for  insulating  com- 
unds  manufactured  by  the  Flintkote  Co., 
Inc.,  88  Pearl  St.,  Boston,  Mass. 

REX. — Trade  name  for  metallic  engine 
packing  manufactured  by  the  Goetze  Gas- 
ket & Packing  Co.,  Georges  Road,  New 
Brunswick,  N.  J. 

REX. — Trade  name  for  x-ray  tubes 
manufactured  by  Green  & Bauer,  Inc.,  234 
Pearl  St.,  Hartford,  Conn. 

REX. — Trade  name  for  conduit  benders 
made  by  M.  B.  Skinner  Co.,  562  Wash- 
ington Blvd.,  Chicago,  111. 

REX. — Trade  name  for  bells  and  buzzers 
manufactured  by  Stanley  & Patterson,  34 
Hubert  St..  New  York,  N.  Y. 

REX- LITE. — Trade  name  for  lighting 
units  manufactured  by  L.  Plaut  & Co., 
434  E.  23rd  St.,  New  York,  N.  Y. 


REXFORD  MFG  CO.— Liberty,  Mo. 
Manufacturer  of  oil  filters. 

REXO. — Trade  name  for  photographic 
lamps,  printing  machines,  etc.,  manufac- 
tured by  Burke  & James,  240  E.  Ontario 
St.,  Chicago,  111. 

R EXOLUX. — Trade  name  for  motor- 
generators  for  motion  picture  projection 
manufactured  by  the  Electric  Products 
Co.,  Cleveland,  Ohio. 

REX-O-LUX. — Trade  name  for  portable 
electric  lamps  manufactured  by  L.  Plaut 
& Co.,  434  E.  23rd  St.,  New  York,  N.  Y.  . 

REYNOLDS  ELECTRIC  CO.— Chicago, 
111.  Manufacturer  of  motors,  electric  sign 
flashers,  kitchen  units  and  lighting  re- 
flectors. Business  established  1901.  Presi- 
dent, C.  F.  Ziegler;  vice-president,  O.  D. 
Ziegler;  secretary  and  treasurer,  William 
L.  Laib.  Main  office,  2660  W.  Congress 
St.,  Chicago,  111.  Branch  office,  1122 
Broadway,  New  York,  N.  Y. 

RHEOSTAT. — A resistor  combined  with 
means  for  varying  its  resistance.  The  re- 
sistance may  be  varied  by  having  a mov- 
able contact  lever  slides  over  a number 
of  stationary  buttons  or  segments  be- 
tween which  sections  of  the  resistor  are 
connected,  by  compressing  a number  of 
carbon  or  graphite  disks  or  plates,  by 
using  a number  of  levers  or  knife  switches 
for  cutting  in  and  out  resistance,  etc.  In 
a water  rheostat,  two  or  more  electrodes 
are  immersed  in  the  liquid  (usually  water 
with  a sodium  salt  to  make  it  conducting) 
and  the  resistance  varied  by  changing  the 
liquid  level.  Rheostats  differ  from  resist- 
ance boxes  in  having  larger  current-carry- 
ing capacity;  that  of  resistance  boxes  is 
usually  limited  to  a few  hundredths  of  an 
ampere. 

RHEOSTAT  CASINGS  OR  COVERS.— 

Rheostat  covers  usually  serve  the  double 
purpose  of  supporting  the  resistance  ap- 
paratus and  protecting  the  operator 
against  contact  with  live  parts.  They 
should  be  arranged  to  provide  for  ventila- 
tion of  the  resistor.  Where  the  resistor  is 
mounted  back  of  the  panel,  the  top  and 
bottom  of  the  supporting  frame  are  usual- 
ly made  of  wire  screen  or  perforated 
metal. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

RHEOSTAT  CONTACT-MAKING 
ARMS. — Rheostat  arms  are  usually  piv- 
oted at  one  end,  with  a contact-making 
shoe  at  the  other.  Spring  pressure  is  ap- 
plied to  the  shoe,  so  that  firm  contact  is 
made  with  the  buttons  or  segments  over 
which  it  slides.  In  some  cases  the  arm  is 
pivoted  at  the  center,  and  contacts  placed 
at  both  ends.  For  three-phase  motor- 
speed  regulators  a three-armed  lever  is 
frequently  used  with  the  arms  120°  apart. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 

Kennedy  Co.,  The  Colin  B.,  140-  Second 
St.,  San  Francisco,  Cal. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  Ybrk,  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

RHEOSTAT  CONTACTS,  STATION- 
ARY.— The  stationary  buttons  or  seg- 
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ments  of  rheostats  are  usually  of  brass  or 
copper,  and  are  made  renewable  whenever 
nossible  to  permit  replacing  contacts 
fmrnpd  by  arcing.  The  number  of  con- 
tacts! is  determined  by  the  number  of  con- 
trol points  required  and  by  the  arcing. 
The  size  of  tne  contacts  is  determined 
from  the  current  to  be  carried. 

Manufacturers: 

Allen-Bradley  Co., , 286  Greenfield  Ave., 
Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark  J 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.’' 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

RHEOSTAT  HANDLES  AND  EXTEN- 
SION OPERATING  MECHANISM— Rheo- 
stat handles  in  many  cases  consist  simply 
of  an  insulating  knob  or  handle  fastened 
to  the  contact-making  arm.  Where  a 
rheostat  is  mounted  on  the  rear  of  a panel, 
or  inside  of  an  enclosing  case,  and  opera- 
tion from  the  front  is  desired,  a separate 
operating  lever  is  necessary.  In  some  cases 
of  distant  location  of  the  rheostat  the 
operating  lever  or  handwheel  is  mounted 
on  the  front  of  the  panel  and  drives  the 
rheostat  arm  by  means  of  a sprocket  and 
chain. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

RHEOSTAT  PANELS.— See  Panels, 

rheostat. 

RHEOSTATS,  BATTERY-CHARGING. 

— Storage  batteries  are  sometimes  charged 
from  a separate  generator  (or  motor-gen- 
erator set)  and  tne  variation  in  charging 
current  obtained  by  means  of  a rheostat 
in  the  generator  field.  They  are  usually, 
however,  charged  from  a constant- voltage 
circuit  and  in  this  case  a rheostat  is 
placed  in  series  with  the  battery  which 
reduces  the  voltage  across  the  battery  and 
allows  for  adjustment  of  the  charging 
current.  An  ammeter  is  generally  inserted 
in  the  charging  circuit  so  that  the  current 
may  be  adjusted  to  the  proper  value.  Re- 
verse-current relays  or  circuit  breakers 
prevent  discharge  of  the  battery  back 
through  the  charging  circuit  in  case  of 
failure  of  generator  voltage.  Automatic 
means  for  stopping  the  charge  when  the 
battery  is  full  are  frequently  used,  princi- 
pally for  battery  locomotives  and  farm 
lighting  plants.  The  charge  Is  usually 
stopped  by  means  of  a contact-making  am- 
pere-hour meter,  although  voltage  relays, 
current  relays,  and  contact- making  hy- 
drometers have  been  used.  Where  a num- 
ber of  batteries  are  charged  at  one  time 
separate  panels  are  provided;  for  these  see 
Panels,  battery-charging. 

Manufacturers: 

Acme  Electric  & Mfg.  Co.,  The,  1444 
Hamilton  Ave.,  Cleveland,  Ohio. 
“Acme.” 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Automatic  Switch  Co..  154  Grand  St., 
New  York,  N.  Y.  “Whittingham.” 

Automatic  Transportation  Co.,  2933  Main 
St.,  Buffalo.  N.  Y. 

Battery  Appliance  Corp.,  3 E.  44th  St., 
New  York,  N.  Y.  “G.  B.  C.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  ^ Hamilton,  Qnt., 
Can.  “Westinghouse.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Battery  Charg- 
ing Rheostats  are  available  for  use  with 
ignition  batteries,  starting  and  lighting 
automobile  batteries,  and  for  electric 
vehicle  batteries  of  all  kinds.  (Also  see 
Panels,  Battery  charging.)  See  display 
adv.  pages  1225-1230. — Adv. 

Electric  Products  Co.,  The,  Cleveland, 
Ohio.  “Wotton.” 

F.  B.  Electric  & Mfg.  Co.,  119  E.  At- 
water St.,  Detroit,  Mich.  “F.  B.” 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland,  Ohio.  “F-F.” 

Great  Lakes  Radio  SuppHes  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.  “HB.” 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111. 
“National.”  (See  display  adv.  page 
1286  ) 

Prest-O-Lite  Co , 533  N.  Capital  St., 
Indianapolis.  Tnd. 

Prept-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park.  Toronto,  Ont.,  Can. 

Ross  Engineering  Co.,  J.  J.,  1006  E. 

Larned  St.,  Detroit,  Mich.  “Ross.” 

Schaefer  Bros.  Co.,  1059  W.  11th  St., 
Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Uemco.” 

Ward  Leonard  Blectric  Co.,  Mt.  Vernon, 
N.  Y.  “Ribohm.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa:  (See  display 
adv.  pages  1395-1402.) 

RHEOSTATS  CARBON  OR  GRAPHITE, 
COMPRESSION  TYPE.— This  type  of 
rheostat  consists  of  a series  of  graphite  or 
carbon  disks  or  rectangular  plates  stacked 
In  a suitable  frame  or  tube  with  an  ad- 
justing screw  so  arranged  that  the  pres- 
sure between  the  plates  may  be  varied. 
This  variation  In  pressure  produces  an  in- 
versely proportional  variation  in  resistance 
of  the  stack.  The  change  in  pressure  af- 
fects the  resistance  by  changing  the  num- 
ber of  points  of  contact  between  adjacent 
disks  or  plates.  This  form  of  rheostat  is 
particularly  applicable  in  devices  where  a 
smooth,  continuous  variation  of  resistance 
over  a limited  range  is  desired.  They  are 
used  in  many  control  devices  and  for 
laboratory  work. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Crane,  Harold  G.,  322  Front  St.,  Adrian, 
Mich.  “Crane.” 

RHEOSTATS,  DIMMING.  — Rheostats 
Intended  for  dimming  lamps  or  lighting 
circuits,  and  used  for  other  services  than 
those  specially  listed  under  Dimmers,  au- 
tomobile, and  car  headlight,  lamp  socket, 
and  theater  or  stage,  which  see.  They  may 
be  used  for  dimming  or  “fading  out”  a 
projecting  lamp,  producing  gradual  change 
of  colors  or  other  effects  in  special  deco- 
rative lighting,  in  laboratory  or  special 
lamp  testing,  etc.  In  general,  such  rheo- 
stats resemble  theater  dimmers,  but  they 
may  depart  therefrom  considerably,  de- 
pending on  the  resistance  range  and  cur- 
rent-carrying capacity  required. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee.  Wis.  See  Dimmers,  Thea- 
ter or  Stage.  See  display  adv.  pages 
1225-1230.— Adv. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  I!l. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St..  Chicago,  111. 
“National.”  (See  display  adv.  page 
1286.)  (stereopticon  dissolving) 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Schaefer  Bros.  Co.,  1059  W.  11th  St., 
Chicago,  111. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee.  Wis.  “Uemco.” 

Ward  Leonard  Electric  Co..  Mt.  Vernon, 
N.  Y.  “Vitrohm,”  “Ribohm.” 


Wilcox  Laboratories,  Inc.,  The,  131  S. 

Fairview  Ave.,  Lansing,  Mich. 

RHEOSTATS,  ELECTRIC  RAILWAY, 
CAR  OR  LOCOMOTIVE.— Resistors  placed 
in  the  railway  motor  circuit  to  take  up  a 
portion  of  the  line  voltage  or  pressure  so 
that  the  remaining  voltage  is  suitable  to 
the  counter  e.m.f.  and  speed  and  the 
torque  developed  by  the  motors.  These 
resistors  are  of  suitable  metal,  usually  cast 
iron  in  grid  form,  and  a number  of  grids 
are  assembled  and  insulated  in  a frame, 
the  whole  being  called  a rheostat.  One  of 
the  functions  of  the  controller  is  to  place 
in  circuit  at  the  proper  time,  rheostats 
or  sections  of  them  of  the  proper  resist- 
ance, according  to  the  speed  of  the  car 
or  locomotive.  These  rheostats  or  sections 
of  them  are  removed  from  the  circuit  step 
by  step,  the  maximum  being  in  circuit  at 
the  instant  of  starting  the  car  or  locomo- 
tive from  rest  and  the  total  resistance  be- 
ing reduced  as  speed  is  attained.  The 
number  of  resistance  steps  is  the  mini- 
mum required  to  produce  reasonably 
smooth  acceleration.  Railway  and  loco- 
motive car  rheostats  must  be  of  rugged 
design  to  withstand  road  shocks  and  vi- 
bration. and  of  sufficient  capacity  to  carry 
for  a reasonable  time,  the  current  required 
by  the  motors  during  starting.  For  large 
locomotives  water  rheostats  are  sometimes 
used;  see  Rheostats,  water  or  liquid.  Also 
see  Grids,  resistance. 

RHEOSTATS,  FIELD.— Field  rheostats 
are  adjustable  resistors  for  inserting  in  the 
shunt  field  circuits  of  generators  to  con- 
trol the  voltage,  or  of  shunt  d-c.  motors 
for  speed  control,  or  in  the  field  circuits 
of  synchronous  motors  and  converters  for 
power-factor  regulation,  etc.  They  are 
made  in  various  forms,  but  usually  for 
switchboard  control  where  they  may  be 
mounted  directly  on  the  back  of  the  board 
or  in  a separate  compartment.  This  term 
does  not  properly  include  resistors  in- 
serted in  the  secondary  (rotor)  circuits  of 
induction  motors  of  the  slip-ring  or 
wound- rotor  type.  If  remotely  placed,  as 
with  large  rheostats,  the  adjustment  is 
either  mechanical  (by  means  of  rods, 
levers  and  links,  or  sprocket  chains)  or 
electrical  (through  a motor-driven  contact 
arm).  Field  rheostats  are  usually  of  the 
sliding-contact  type,  although  the  com- 
pression type  is  also  used.  The  resistors 
are  usually  made  up  of  alloy  wire,  but  for 
very  large  generators  cast  iron  grids  are 
used. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Bennett-O'Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Hanson  & Winkle  Co..  Ltd., 
The,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

Connecticut  Dynamo  & Motor  Co..  The, 
Lyons  Ave.  & Coit  St.,  Irvington,  N.  J. 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.)  , 

Electric  Controller  & Mfg.  Co..  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  “E. 
C.  & M.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

General  Platers'  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst.  111. 

Hallberg,  J.  H.,  25  W.  45th  St..  New 
York,  N.  Y. 

Hanson  & Van  Winkle,  Newark.  N.  J. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St..  Chicago.  Ill 
“National.”  (See  display  adv.  page 
1286.) 

Schaefer-  Bros.  Co.,  1059  W.  11th  St.. 
Chicago,  111. 

Union  • Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Uemco.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon. 
N.  Y.  “Ribohm,”  “Vitrohm.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

RHEOSTATS,  M ETER-TESTING.— Me- 
ter-testing rheostats  usually  consist  of  a 
number  of  single-pole  knife  switches,  each 
controlling  a step  of  resistance.  The  load 
is  varied  by  opening  or  closing  the  differ- 
ent knife  switches.  These  differ  from 
other  rheostats  in  that  they  must  be  port- 

618 


able  and  are,  therefore,  provided  with 
handles  for  carrying  and  are  also  made 
light  and  compact. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati. 
Ohio. 

BIDDLE,  JAMES  G.,  1211-13  Arch  St., 
Philadelphia,  Pa.  “Jagabi”  sliding 
contact  tube  rheostats.  See  Rheostats, 
special  and  miscel. — Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Eastern  Specialty  Co.,  3551  N.  5th  St., 
Philadelphia,  Pa. 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111.  (See 
display  adv.  page  1286.) 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Allen,”  “Stansico- 
Allen.” 

Sticht  & Co.,  Herman  H.,  15  Park  Row, 
New  York,  N.  Y.  “Standco.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y.  “Ribohm.” 

RHEOSTATS,  MOTOR-STARTING.— 
The  commonest  form  of  motor-starting 
rheostat  is  the  simple  hand  starter  or 
“starting  box,”  which  consists  of  a con- 
tact-making  arm  and  a number  of  contact 
buttons  or  segments  with  resistance  con- 
nected between  them.  As  the  arm  is 
moved  over  the  butofis  the  motor  is  started 
and  accelerated  to  full  speed.  The  arm  is 
usually  held  in  the  “full  on”  position  by 
a no-voltage  release  device.  In  another 
form  of  starter,  the  starting  lever  com- 
rresses  a tube  of  graphite  disks.  In  the 
“full  on”  position  the  tube  is  short-cir- 
cuited and  the  starting  lever  held  in  posi- 
tion by  a no-voltage  release  device.  The 
multiple-lever  starter  consists  of  a number 
of  starting  levers  or  knife  switches,  inter- 
locked so  that  they  must  be  closed  in  the 
proper  order.  Each  one  cuts  out  a step 
of  resistance  and  the  final  lever  is  held  by 
a no-voltage  release  device.  The  resistors 
of  standard  motor-starting  rheostats  are 
designed  to  stand  one  15-second  start 
every  four  minutes. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee.  Wis. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,-  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E..  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Motor  Starting 
Rheostats  are  all  manufactured  as  an 
Integral  part  of  a complete  motor 
starter  with  operating  handle  and  cer- 
tain protective  devices.  C-H  Bulletin 
2110  is  a simple  starter.  It  is  used  for 


C-H  Motor  Starter 


starting  d-c.  motors  and  provides  low- 
voltage  protection.  The  resistor  is 
mounted  in  a substantial  sheet  steel 
frame  at  the  rear  of  the  panel,  and  is 
well  ventilated.  C-H  Bulletin  2111  is 
similar  to  Bulletin  2110  except  for  an 
enclosing  case  and  operating  handle 
outside.  See  display  adv.  pages  1225- 
1230.-- Adv. 

Electric  Controller  & Mfg.  Co..  The,  2700 
E.  79th  St..  Cleveland,  Ohio.  “E.  C. 
& M." 


Digitized  by  ^jOoq  ie 


RHEOSTATS 


E M F ELECTRICAL  YEAR  BOOK 


RHEOSTATS 


GENERAL.  ELECTRIC  CO.,  Schenec- 
tady,  N.  Y.  (See  adv.  pages  1203-1223.) 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

Hallberg.  J.  H..  25  W.  45th  St.,  New 
York,  N.  Y. 

INDUSTRIAL  CONTROLLER  CO.,  Mil- 
waukee. Wis.  Electric  motor  starting 
rheostats  including  open  and  fully  en- 
closed types,  for  both  d-c.  and  single- 
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Motor  Starting  Rheostat 


phase  a-c.  motors.  These  starters  are 
provided  with  under-voltage  release,  re- 
movable segmental  contacts,  heavy  re- 
movable copper  contact  shoes,  pressed 
steel  levers,  etc. — Adv. 

Schaefer  Bros.  Co.,  1059  W.  11th  St., 
Chicago,  111. 

Sundh  Electric  Co.,  203  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee.  Wis.  “Uemco.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y.  “Vitrohm,”  “Ribohm.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

RHEOSTATS,  PROJECTING  LAMP.— 

These  rheostats  are  used  chiefly  for  con- 
trol of  projecting  lamps  for  theaters.  The 
ordinary  forms  generally  circular  and 
hand-operated,  are  used  in  gradually  dis- 
solving light  from  one  picture  to  another 
in  stereopticon  machines,  and  for  dim- 
ming lamps  for  focusing,  etc.  As  they  are 
used  for  control  of  lamps  which  are  very 
sensitive  to  voltage  variation  they  are  pro- 
vided with  many  steps  to  give  a very 
gradual  variation  of  resistance. 

Manufacturers: 

Enterprise  Optical  Mfg.  Co.,  564  W. 
Randolph  St.,  Chicago,  III. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111. 
“National.”  (See  display  adv.  page 
1286.) 

RHEOSTATS,  SPECIAL  AND  MISCEL- 
LANEOUS.— Rheostats  are  often  made  in 
special  forms  and  sizes  for  testing  pur- 
poses. Artificial  loads  are  produced  in  this 
way  that  are  used  in  discharge  tests  of 
storage  batteries  and  many  other  similar 
tests.  Small  non-inductive  accurately 
wound  rheostats  having  disk  coils  are 
often  used  in  connection  with  instruments. 
The  special  forms  used  for  testing  include 
carbon  or  graphite  plate  or  disk  rheostats, 
which  permit  a very  smooth  variation  of 
resistance  by  varying  the  pressure,  thus 
the  contact  area  between  plates. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.” 

Al’en-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty” electric  rheostats  are  adapted  for 
use  in  connection  with  different  devices 
for  reducing  or  regulating  the  temper- 
ature. particularly  of  laundry  and 
pressing  or  tailor’s  irons.  Made  for 
devices  consuming  400,  600,  800  and 
1.000  watts. — Adv. 


When  writing  to  manufacturers  please 
mention  the 
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Atlas  Powder  Co.,  140  N.  Broad  St., 
Philadelphia,  Pa.  (blasting). 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

BIDDLE,  JAMES  G.,  1211-13  Arch  St., 
Philadelphia,  Pa.  “Jagabi”  sliding 
contact  tube  rheostats  for  meter-test- 
ing, motor  control,  experimental  work, 


“Jagabi”  Tube  Rheostat 


control  of  radio  apparatus,  etc.  Suited 
for  any  service  that  requires  rapid 
regulation  of  electrical  circuits.  Re- 
sistance ratings  up  to  3200  ohms.  Cur- 
rent ratings  up  to  25  amps. — Adv. 

Bowman  & Co.,  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (Exclusive  dis- 
tributor, Franklin  Sales  Co.,  25  N. 
Franklin  St.,  Chicago,  111.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  "Bunnell.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

Clapp-Eustham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Connecticut  Dynamo  & Motor  Co.,  The, 
Lyons  Ave.  & Coit  St.,  Irvington,  N.  J. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M.” 

Ely,  C.  Upham,  50  Vesey  St.,  New  York, 
N.  Y. 

Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  “Federal.” 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York.  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

General  Platers’  Supply  Co.,  Inc^  489- 
493  Broome  St.,  New  York,  N.  Y. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg.,  Elmhurst,  111. 

Hayes,  Carl  I.,  Edge  wood,  R.  I. 

Hepburn  Telephone  Mfg.  Co.,  The,  325  S. 
Dearborn  St.,  Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

L’Hommedieu  & Sons  Co.,  Charles  F., 
4521  Ogden  Ave.,  Chicago,  111.  “Reli- 
ance.” 

McINTOSH  BATTERY  & OPTICAL  CO., 
223-233  N.  California  Ave.,  Chicago.  111. 

Meyrowitz,  Inc.,  E.  B.,  620  6th  Ave.,  New 
York,  N.  Y.  (for  physicians’  diagnostic 
apparatus). 

MILLER  & PARDEE,  JNC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Munning  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  111.  (See 
display  adv.  page  1286.) 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York,  N.  Y. 

Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y. 

Parkin  Mfg.  Co.,  S6.n  Rafael,  Cal. 

Pyrolectric  Instrument  ,Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St., 
Germantown,  Philadelphia,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sticht  & Co.,  Herman  H.,  15  Park  Row, 
New  York,  N.  Y.  “Standco.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark  N.  J. 

Takamine'  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Thordarson  Electric  Mfg.  Co.,  501  S. 
Jefferson  St.,  Chicago,  111. 

Tresco,  1201  Kahl  Bldg.,  Davenport, 
Iowa.  “Perfection.” 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Uemco.” 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y.  (for 
stage  lamps).  “Universal.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y.  “Vitrohm.” 


RHEOSTATS,  SPEED- REGULATING. — 

Speed-regulating  rheostats  for  d-c.  motors 
are  either  of  the  field- resistance  (see  Rheo- 
stats, field)  or  armature- resistance  type. 
Speed  regulators  for  single- phase  commu- 
tator motors  are  similar  to  those  used  for 
armature  control  on  d-c.  circuits.  The 
speed  of  a-c.  slip-ring  motors  is  con- 
trolled by  resistance  in  the  secondary  cir- 
cuit. Speed- regulating  rheostats,  ara^ 
either  of  the  face-plate,  drum,  multiple- 
lever  or  carbon-pile  types.  With  rheo- 
stats of  the  armature-resistance  or  sec- 
ondary-resistance type,  the  speed  decreases 
as  the  load  increases,  and  they  should 
not  be  used  if  constant  speed  is  required. 
This  type  of  rheostat  is  also  inefficient; 
when  the  speed  is  reduced,  energy  Is  dis- 
sipated as  heat  by  the  resistor. 


Manufacturers: 


Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Consolidated  Electric  Co.,  Ltd.,  230-232 
King  St.,  E.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis. — C-H  Bulletin  3110  is 
a simple  form  of  C-H  speed-regulating 
rheostat.  This  regulator  is  intended 
for  use  only  in  decreasing  the  speed  of 
the  motor  below  normal  by  means  of 
a resistor  In  the  armature  circuit. 
C-H  Bulletin  3130  is  a multiple- 
switch  speed  regulator  for  use  with 
large  motors  and  with  motors  of 
medium  size  where  the  operating  con- 
ditions are  severe.  C-H  Bulletin  3230 
is  a compound  speed  regulator  which 
provides  low-voltage  protection.  Regu- 
lation is  obtained  by  both  armature 
and  shunt  field  rheostats.  C-H  Bulletin 
3235  is  a multiple-switch  compound 
speed  regulator  intended  for  use  with 
large  motors.  Other  speed  regulators 
or  speed-regulating  rheostats  are  manu- 
factured by  the  Cutler-Hammer  Mfg. 
Co.  for  use  in  connection  with  special 
machines.  See  display  adv.  pages 
1225-1230.— Adv. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “ E.  C. 
& M.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

General  Platers'  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee.  Wis.  “I-C.” 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St.,  Chicago,  111. 
“National.”  (See  display  adv.  page 
1286.) 

Schaefer  Bros.  Co.,  1059  W.  11th  St., 
Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee,  Wis.  “Uemco.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y.  “Vitrohm,”  “Ribohm.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


RHEOSTATS,  WATER  OR  LIQUID.— 

Liquid  or  water  rheostats  are  used  to  con- 
trol the  current  in  circuits  of  large  capac- 
ity for  testing  purposes  or  for  starting  and 
controlling  large  motors.  They  consist  of 
sets  of  electrodes  immersed  in  a tank  con- 
taining water  or  other  conducting  liquid 
and  the  regulation  is  obtained  either  by 
raising  or  lowering  the  electrodes  or  by 
changing  the  level  of  the  liquid.  For  test- 
ing purposes,  such  as  testing  a generator 
or  generating  station  before  it  is  put  into 
service,  the  first  method  is  largely  used. 
A large  tank  is  filled  with  acidulated  or 
salt  water  or  where  a river  or  body  of 
water  is  adjacent  to  the  plant  suitable 
electrodes  are  immersed  in  it,  and  the 
submerged  depth  varied  or  the  electrodes 
moved  together  or  apart  to  give  the  dif- 
ferent loading  conditions. 

Rheostats  of  a permanent  nature  used 
in  controlling  large  wound-rotor  induction 
motors  applied  to  mine  hoists,  haulage 
systems,  dredges,  etc.,  generally  operate 
by  having  stationary  electrodes  and  vary- 
ing the  liquid  level.  A motor-driven  pump 
is  provided  to  circulate  the  liquid  or  elec- 
trolyte, which  is  sometimes  a solution  of 
sodium  carbonate.  Motion  of  the  con- 
trolling handle  causes  a wier  to  raise  or 
lower  and  thus  the  liquid  level  is  deter- 
mined. Cooling  coils  supplied  with  cir- 
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culating  water  are  placed  in  the  reservoir 
containing  the  electrolyte  when  the  cur- 
rent to  be  regulated  Is  very  large. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.t  Toronto,  Ont.,  Can. 

Canadian  westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  page 
1225-1230.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Stnndard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

RHOADS  A SONS,  J.  E.— Philadelphia. 
Pa.  Manufacturers  of  belting,  straps  and 
washers.  Main  office.  12  N.  3rd  St.,  Phila- 
delphia, Pa.  Factory,  Wilmington,  Del. 
Branch  offices,  102  Beekman  St.,  New 
York,  N.  Y.;  322  W.  Randolph  St..  Chi- 
cago, 111. 

RHODfe  ISLAND  ELECTRIC  PROTEC- 
TIVE CO. — 32  Custom  House  St.,  Provi- 
dence, R.  I.  Manufacturer  of  burglar 
alarm  and  fire  alarm  equipment.  Presi- 
dent, George  H.  Grant;  vice-president,  Dr. 
A.  B.  Briggs;  secretary,  treasurer  and 
general  manager,  Henry  A.  Barker. 

R HOD  IN  CELL. — An  electrolytic  cell  for 
the  production  of  alkali  and  chlorine  from 
brine  solution,  using  a mercury  cathode 
and  a rotating  anode. 

RIBBON,  RESISTANCE.  — Resistance 
materials  are  often  made  up  in  the  form 
of  ribbon  to  be  used  in  heating  elements  or 
rheostats  where  large  current-carrying 
capacity  is  required  or  where  a particu- 
larly flat  construction  is  desired.  One 
example  of  the  latter  is  in  the  construc- 
tion of  the  heating  elements  for  electric 
flatirons,  where  resistance  ribbon  is  wound 
over  a mica  form.  The  size  of  resistance 
ribbon  is  expressed  in  thickness  in  the 
American  Wire  Gage  and  ranges  from  No. 
10  to  No.  40,  with  widths  varying  from 
74  in.  to  1 in.  for  No.  10,  and  1/32  in.  to 
1 in.  for  some  of  *he  smaller  sizes.  For 
the  properties  and  materials  of  which 
resistance  wire  is  made  see  Wire,  resist- 
ance. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Columbia  Steel  Co.,  The,  Elyria,  Ohio. 

Driver-Harris  Co..  Harrison,  N.  J. 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J.  “Calido,”  “Rayo.”  “Comet,” 
“Ideal,”  “Lucero,”  “Phenix.” 

Hoskins  Mfg.  Co.,  Lawton  & Buchanan 
St.,  Detroit,  Mich.  “Chromel.” 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

RIBBON,  SOLDER.— See  Solder,  wire 
and  ribbon. 

RIBBON,  WIRE.— Wire  ribbon  Is  made 
and  used  for  special  purposes,  such  as 
where  an  open  construction  is  required  to 
provide  large  radiating  surfaces.  This  is 
sometimes  applied  to  field  windings  of 
generators  or  motors,  to  pancake  type 
transformer  coils,  and  to  certain  types  of 
electromagnets.  It  is  also  used  in  the 
construction  of  some  choke  coils  and  for 
loading  coils  on  telephone  circuits.  Steel 
ribbon  wire  is  often  psed,  one  common 
form  being  fish  tape;  see  Tapes  or  wires, 
steel  fish.  The  ribbon  is  made  in  widths 
up  to  one  inch  and  in  thickness  up  to 
74  inch.  The  edges  are  nearly  always 
rounded.  Ribbon  wire  used  for  winding 
electromagnets  is  covered  with  one,  two 
or  three  layers  of  cotton  or  silk,  similar 
to  that  used  on  magnet  wire. 

Manufacturers: 

Driver-Harris  Co.,  Harrison,  N.  J. 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Bare 
and  tinned  copper  ribbon  wire  as  man- 
ufactured by  Rome  Wire  Company  is 
clean,  free  from  scale,  discoloration, 
roughness,  fins,  slivers,  cracks  and 
laminations.  It  is  rectangular  in  sec- 
tion with  rounded  corners.  Tinned  rib- 
bon is  uniformly  tin  coated,  clean  and 
free  from  lumps,  spots,  kinks,  splints, 
scraped  surface  or  corrosion.  Both  the 
bare  and  tinned  ribbon  is  thoroughly 
annealed  after  the  last  drawing  or 
rolling  operation  and  will  successfully 
withstand  cold  edgewise  bending  when 
proper  forming  tools  are  used  around 
pins  of  74  in.  diameter  for  stock  up  to 


fa  in.  wide  and  fa  in.  or  less  thick, 
up  to  pins  of  1 in.  diameter  for  stock  74 
to  1 in.  wide  and  fa  in.  or  less  thick, 
in  an  arc  of  180  deg.  without  cracking 
at  the  edges.  Special  ribbon  can  be 
furnished  to  bed  around  smaller  pins, 
if  required.  The  method  of  reeling 
Rome  Wire  ribbon  is  shown  in  the  cut 
below.  Conductivity  of  copper  is  not 


Rome  Ribbon  Wire,  Reeled 


less  than  98  per  cent  and  the  conduc- 
tivity of  tinned  ribbon  is  not  lees 
than  96  per  cent,  100  per  cent  being 
based  on  copper  having  a resistance  of 
0.1530  ohms  per  meter  gram  at  20  deg. 
C.  For  the  purpose  of  calculating 
weights,  cross  sections,  etc.,  the  spe- 
cific gravity  of  copper  is  taken  as  8.89 
at  20  deg.  C.  Rome  Wire  specifications 
provide  that  bare  and  tinned  ribbon 
shall  have  an  ultimate  tensile  strength 
of  not  more  than  40.000  lbs.  for  strips 
over  .010  ins.  to  .020  ins.  thick  and 
elongation  of  not  less  than  25  per  cent 
in  10  ins.,  ranging  to  an  ultimate  ten- 
sile strength  of  37,000  lbs.  for  strips 
over  .050  ins.  and  an  elongation  of  not 
less  than  32  per  cent  in  10  ins.  All 
bare  and  tinned  ribbon,  rectangular  or 
square  has  edges  with  corners  round- 
ed to  a quarter  circle,  and  is  furnished 
in  continuous  lengths,  nec  'ssary  Joints* 
being  so  made  that  the  ribbon  is  iden- 
tical in  ductility  and  dimensions  with 
the  rest  of  the  ribbon  and  has  at 
least  95  per  cent  of  its  strength.  Or- 
ders can  be  executed  for  flat  or  square 
ribbon  with  sharp  corners  on  either 
one  or  both  sides  if  desired.  The 
standard  method  of  reeling  square  wire 


Rome  Square  Wire,  Reeled 


is  illustrated.  Variation  in  thickness 
for  both  bare  and  tinned  ribbon  is 
closely  restricted  and  Rome  Wire 
square  and  ribbon  wire  is  accurate  and 
quite  uniform  as  to  dimensions.  For 
other  Rome  Wire  products  see  display 
advertisement  on  page  1247. — Adv. 
SMITH  & McCRORKEN.  INC.,  407  E. 

18th  St.,  New  York,  N.  Y. 

RIBOHM. — Trade  name  for  rheostats 
manufactured  by  the  Ward  Leonard  Elec- 
tric Co.,  Mt.  Vernon,  N.  Y. 

RIC-WIL  CO.,  THE.— Cleveland,  Ohio. 
Manufacturer  of  conduit  systems  for  un- 
derground heading. 

RICE,  JOHN  H.— 509  Ford  Bldg.,  'Wil- 
mington, Del.  Producer  of  chestnut  poles. 

RICE  A LAWLER  CO.— 23  Church  St., 
Cambridge,  Mass.  Manufacturer  of  elec- 
trical heating  appliances. 

RICE  A SARGENT. — Trade  name  for 
steam  engines  manufactured  by  the 
Providence  Engineering  Corp.,  521  S.  Main 
St.,  Providence,  R.  I. 

RICHARD. — Trade  name  for  engineers' 
oiler  manufactured  by  the  Ansonia  Novelty 
Co.,  285  Main  St.,  Ansonia,  Conn. 

RICHARDSON  BRASS  CO.,  THE  ED- 
BRO. — 318  N.  Holliday  St.,  Baltimore.  Md. 
Manufacturer  of  couplings,  elbows,  lock- 
nuts and  other  brass  goods.  Business  es- 
tablished 1897.  President  and  general 
manager,  Edro  Richardson;  vice-presi- 
dent, E.  F.  Richardson;  secretary  and 
treasurer,  C.  Herbert  Clayton. 
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RICHARDSON-PHENIX  CO.,  THE.— 

124  Reservoir  Ave.,  Milwaukee,  Wis.  Man- 
ufacturer of  oil  filters,  lubricators,  gages, 
valves,  etc.  President,  J.  William  Peter- 
son; vice-president  and  general  manager, 
L.  E.  Strothman;  vice-president  and  sec- 
retary, F.  L.  Swanberg. 

RICHMOND. — Trade  name  for  electric 
bath  cabinets  manufactured  by  the  Hos- 
pital Supply  Co.,  157  E.  23rd  SL,  New 
York,  N.  Y. 

RICKETTS. — Trade  name  for  illuminated 
thresholds  for  elevators  manufactured  by 
the  Elevator  Supplies  Co.,  Inc.,  1516  Wil- 
low Ave.,  Hoboken,  N.  J. 

RICO. — Trade  nam^  for  motormen's 
power  economy  recorders  manufactured  by 
the  Railway  Improvement  Co.,  61  Broad- 
way, New  York,  N.  Y. 

RIDDLE  CO.,  THE  EDWARD  N. — To- 
ledo, Ohio.  Manufacturer  of  lighting  fix- 
tures, portable  electric  lamps  and  shades. 
Business  established  1892.  President,  treas- 
urer and  general  manager,  Edward  N.  Rid- 
dle; vice-president  and  sales  manager,  J. 
Newton  Riddle;  secretary,  John  K.  Rid- 
dle. Main  office,  27  Broadway,  Toledo, 
Ohio.  Branch  office,  292  5th  Ave.,  New 
York,  N.  Y. 

RIDDLES,  FOUNDRY,  MOTOR-DRIVEN. 

— Riddles  are  used  (or  breaking  up  and 
sifting  the  sand  preparatory  to  Its  use  in 
molding.  The  motor-driven  riddle  is  es- 
sentially a machine  for  holding  a riddle 
and  shaking  it  with  much  the  same  motion 
as  is  communicated  by  hand  riddling.  The 
machines  are  of  two  types,  one  for  over- 
head suspension  from  a trolley,  the  other 
mounted  on  legs  to  be  placed  on  the  floor 
wherever  it  is  desired.  The  riddle  is 
actuated  by  an  electric  motor  which, 
through  gears.'  cams  or  other  mechanical 
means  communicates  an  elliptic  or  rock- 
ing motion,  or  combination  of  both,  to  the 
riddle.  The  motor  and  all  bearing  parts 
are  enclosed  in  dustproof  covers  for  pro- 
tection from  the  dust  and  dirt  common 
in  the  foundry.  Motors  of  about  74  hp. 
are  used  and  may  be  connected  into  any 
lamp  socket,  no  special  power  wiring  be- 
ing required  for  these  machines. 

Manufacturers: 

Champion  Foundry  & Machine  Co.,  2419 
14th  St.,  Chicago,  111.  “Champion.” 

Great  Western  Mfg.  Co.,  Box  813,  Leav- 
enworth, Kans.  (“Combs”  gyratory.) 

Maroa  Mfg.  Co.,  Maroa.  111.  “Worsham.” 

Tessmer  Machine  & Tool  Co.,  285-91 
Rivard  St.,  Detroit,  Mich. 

Worthington  Pump  & Machinery  Corp., 
115  Broadway,  New  York,  N.  Y. 

RIDER-ERICSSON  ENGINE  CO.— Wal- 
den, N.  Y.  Manufacturer  of  electric  pumps 
and  internal  combustion  engines.  Business 
established  1842.  President,  D.  C.  Domi- 
nick; vice-president  and  treasurer,  Sanford 
Abrams;  secretary.  Alpha  Andrews;  gen- 
eral manager,  H.  L.  Shartle.  Main  office. 
Walden,  N.  Y.  Branch  offices,  20  Murray 
St..  New  York,  N.  Y.;  116  S.  8th  St.,  Min- 
neapolis, Minn.;  203  N.  Liberty  St.,  Balti- 
more. Md.;  564  W.  Randolph  St.,  Chicago. 
111.;  40  N.  7th  St.,  Philadelphia,  Pa.;  1536 
Franklin  St.,  Tampa,  Fla.;  Fidelity  Mutual 
Bldg.;  Wilson,  N.  C.;  9th  & Cary  Sts.. 
Richmond,  Va. 

RIDGWAY  DYNAMO  A ENGINE  CO.— 
Ridgway,  Pa.  Manufacturer  of  motor-gen- 
erators, generators,  steam  engines  and  tur- 
bines, etc.  Business  established  1897.  Main 
office  and  factory,  120  Electric  Ave.,  Ridg- 
way, Pa.  Branch  offices,  New  York,  N. 
Y. ; Philadelphia,  Pa.;  Pittsburgh,  Pa.; 
Wilkes-Barre,  l*a.;  Cincinnati,  Ohio; 
Cleveland.  Ohio;  Chicago,  111.;  St.  Louis. 
Mo.  Sales  representatives.  F.  L.  DeMarce, 
Chattanooga,  Tenn.;  Keiser-Geisraer  En- 
gineering Co.,  Birmingham,  Ala.;  Hotch- 
kiss Engineering  Corp.,  Memphis,  Tenn.; 
Electric  Appliance  Co.,  New  Orleans,  La.; 
Power  Equipment  Co.,  Little  Rock,  Ark.; 
Coast  Equipment  Co.,  San  Francisco,  Los 
Angeles,  Cal.,  and  Portland,  Ore.;  L.  E. 
Pollard  Co.,  Minneapolis,  Minn;  Llnd- 
rooth-Shubart  Co.,  Denver,  Colo. 

RIEBER. — Trade  name  for  X-ray  equip- 
ment manufactured  by  the  Roentgen  Ap- 
pliance Co.,  693  Mission  St.,  San  Fran- 
cisco, Cal. 

RIEHLE  BROS.  TESTING  MACHINE 

CO.— 1424  N.  9 th  St.,  Philadelphia,  Pa. 
Manufacturer  of  testing  machines.  Presi- 
dent, Frederick  A.  Riehle;  secretary, 
Henry  R.  Fielis. 

RIEKER  INSTRUMENT  CO.— 1919-21 

Fairmount  Ave.,  Philadelphia,  Pa.  Manu- 
facturer of  electrical  and  other  scientific 
instruments.  Business  established  * 1916. 
President  and  general  manager,  Walter  C. 
Rieker;  vice-president  and  treasurer,  E. 
G.  Rieker;  secretary  and  s$les  manager, 
M.  A.  McCready. 
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RIESENMAN  MFG.  CO.,  LTD.— Frank- 
Un,  Pa.  Manufacturer  of  insulating  and  | 
protective  paints  and  varnishes.  Presi- 
dent, Joseph  Riesenman;  secretary  and 
general  manager,  Joseph  Riesenman,  Jr. 

RIQQS,  DISTLER  A STRINGER.— 
Baltimore,  Md.  Manufacturers  of  cutout 
boxes. 

RIGHT.— Trade  name  for  gaskets  made 
by  the  Gasket  Supply  Co.,  1729  Ludlow  St., 
Philadelphia,  Pa. 

RIGHT-O- WAY.— Trade  name  for  auto- 
mobile signals  manufactured  by  the 
Boesch  Lamp  Co.,  960-62  Mission  St.,  San 
Francisco,  Cat 

RILEY  STOKER  CO.,  SANFORD.— 
Worcester,  Mass.  Manufacturer  of  auto- 
matic furnaces  and  underfeed  stokers. 
President,  R.  Sanford  Riley;  vice-presi- 
dent. R.  T.  Riley;  secretary  and  general 
manager,  F.  H.  Daniels,  Jr.;  treasurer, 
Aldus  C.  Higgins;  sales  manager,  William 
Pestell.  Main  office,  9 Neponset  St., 
Worcester,  Mass.  Factories,  Detroit, 
Mich,  and  Worcester,  Mass.  Branch  of- 
fices, Boston.  Mass.;  New  York.  N.  Y.; 
Buffalo,  N.  Y.;  Chicago,  111.;  Cleveland, 
Ohio.;  Detroit,  Mich.  Sales  representa- 
tives. Steams-Roger  Mfg.  Co..  Denver, 
Colo.;  Robinson,  Cary  & Sands  Co.,  St. 
Paul,  Minn.;  F.  M.  Beeson  Machinery  Co., 
Kansas  City,  Mo. 

RINEHART.— Trade  name  for  solder 
and  babbitt  metal  manufactured  by  the 
Pittsburgh  White  Metal  Co.,  3116  Perth 
Ave*  Pittsburgh,  Pa. 

RING  AND  DELTA  CONNECTIONS.— 
A ring  connection  is  one  in  which  the  in- 
dividual phase  circuits  of  a polyphase  sys- 
tem are  connected  end  to  end,  thus  form- 
ing a closed  circuit  of  the  various  phases 
in  series.  This  type  of  connection  in  a 
three-phase  system  is  usually  called  the 
^lelta  connection. 

RING,  CIRCUIT.— Where  two  lines  from 
a station  are  Joined  together  by  tie  lines 
the  combination  is  known  as  a ring  sys- 
tem. Such  a system  may  have  loops  to 
several  substations  or  industrial  con- 
sumers, and  is  used  in  transmission  and 
bulk  supply  systems  chiefly.  When  addi- 
tional radial  lines  are  required  from  the 
source  of  supply  to  points  along  the  ring, 
the  system  becomes  a network. 

RING-O-LITE. — Trade  name  for  incan- 
descent lamps  manufactured  by  the  V. 
& D.  Electric  Co..  335  S.  Center  St.,  Frank- 
lin, Ohio. 

RING  OILING.— A method  of  lubrication 
often  used  on  electrical  machinery.  Rings 
of  a much  larger  diameter  than  the  shaft 
to  be  lubricated  are  hung  upon  it  with 
their  lower  portions  dipping  into  a bath 
or  well  of  oil.  The  rotation  of  the  shaft 
causes  the  ring  to  travel  around  it  and 
thus  oil  is  carried  to  the  upper  surface  of 
the  shaft,  where  It  spreads  out  to  lubri- 
cate the  bearing.  Also  see  Bearings,  ring- 
oiling. 

RINGERS  AND  TOLLERS,  BELL, 
MOTOR-OPERATED.— For  large  bells  and 
gongs  and  in  many  cases  where  regular 
direct-current  light  or  power  circuits  are 
available  it  is  more  convenient  or  economi- 
cal to  use  a motor-operated  bell  ringer 
rather  than  Install  a battery  system  to 
avoid  the  troubles  due  to  arcing  at  the 
contacts  occurring  at  the  higher  voltage 
of  the  light  and  power  circuits.  Motors 
are  used  not  only  on  the  larger  gongs,  but 
on  bells  which  must  be  rung  for  long  pe- 
riods and  at  frequent  intervals  when  their 
use  Is  often  more  practical  or  economical 
than  the  magnetically  actuated  types. 
Large  church  bells  or  community  bells  are 
sometimes  tolled  by  electric  motors 
through  a reduction  gear  and  eccentric 
with  suitable  connecting  rod. 
Manufacturers: 

Betts  & Betts  Corp.,  511  W.  42nd  St. 

New  York,  N.  Y.  "B  & B." 

STATES  CO..  THE,  72  Francis  Ave. 

Hartford,  Conn.  "Alert." 

RINGERS,  MAGNETO.— See  Generators, 
magneto,  telephone. 

RINGERS,  TELEPHONE.— A telephone 
ringer  is  the  polarized  electric  bell  used  on 
subscribers'  telephone  sets  to  call  the  sub- 
scriber or  to  indicate  by  means  of  audible 
signals  an  incohning  call  for  any  particular 
subscriber.  In  its  usual  form,  the  ringer 
consists  of  two  coils  of  fine  wire  connected 
in  series  and  wound  on  soft  iron  cores.  A 
permanent  magnet  is  placed  parallel  to 
the  coils  and  between  them,  with  a soft 
iron  armature  pivoted  at  its  center  at  the 
bottom.  A slender  rod  terminating  in  a 
small  metal  ball  is  attached  to  the  arma- 
ture. When  the  armature  vibrates  the 
small  metal  ball  is  caused  to  strike  two 
gongs.  When  no  current  flows  through 


the  coils  the  penBianent  magnet  causes  the 
armature  to  be  attracted  by  both  cores  and 
it  will  rest  against  either  one.  When  the  ] 
current  does  pass,  one  of  the  coils  will 
have  its  magnetism  strengthened  and  the 
other  weakened.  This  may  or  may  not 
move  the  armature.  If  the  current  is  re- 
versed, however,  the  opposite  polarity  is 
given  to  the  coils  and  the  armature  will 
be  pulled  over.  Alternating  current  thus 
causes  a vibration  and  rings  the  sub- 
scriber. The  ringers  range  in  resistance 
from  80  ohms  for  series  ringers  to  3500 
ohms  for  bridging  ringers.  The  usual  re- 
sistance for  ordinary  lines  is  1000  ohms. 
Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 

Chicago,  111.  ....  w 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind> 
Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  "Federal." 
HOLTZER-CABOT  ELECTRIC  CO., 
THE.,  125  Amory  St.,  Boston,  Mass. 
KELLOGG  SWITCHBOARD  & SUPPLY 
CO..  Adams  & Aberdeen  Sts.,  Chicago. 
(See  display  adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  111. 

Monarch  Telephone  Mfg.  Co.,  Fort 
Dodge,  Iowa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y.  "DeVeau." 

Stoddard  Telephone  Construction  Co., 
The.  Monroe.  Mich. 

St romberg- Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 
Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

RINGING  INTERRUPTERS,  TELE- 
PHONE.—This  is  a device  in  the  telephone 
power  plant  for  breaking  up  the  ringing 
current  into  periods.  Sometimes  it  takes 
the  form  of  a dash  pot  relay,  which  pulls 
up  quickly  and  descends  slowly,  passing 
wipers  over  a bank  to  cause  different 
groups  of  boards  to  ring  at  different  times. 
Sometimes  it  takes  the  form  of  contact 
springs  on  a slow-running  shaft  on  the 
ringing  machine.  In  all  large  offices  the 
ringing  interrupter  distributes  the  ring- 
ing. so  that  only  part  of  the  connectors  are 
ringing  at  a time.  It  enables  a small  gen- 
erator to  ring  many  lines. 

Manufacturer: 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 
RINGING  MACHINES,  TELEPHONE.— 
Ringing  machines  generally  constitute  a 
rining  generator,  ringing  Interrupter  and 
control  apparatus.  The  generator  is  any 
electrical  generator  used  to  produce  ring 
Ing  current.  It  is  usually  an  alternating- 
current  generator,  or  one  producing  pulsat- 
ing current.  The  interrupts  is  sometimes 
mounted  on  the  shaft  of  the  ringing  gen- 
erator or  it  may  be  separate.  See  Ring- 
ing interrupter,  above.  The  control  ap- 
paratus Is  necessary  to  give  periodic  ring- 
ing which  is  the  system  of  ringing  bells  in 
termlttently.  Often  the  bell  Is  rung  for 
one  second,  with  a rest  of  three  or  four 
seconds  before  the  next  ring  begins.  If 
the  subscriber  answers  at  any  time,  it 
stops  the  ringing,  even  if  he  takes  off  the 
receiver  in  the  midst  of  a ringing  period. 
Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago,  111. 
Butler-Edwards  Electric  Co.,  Easton,  Pa. 
Leich  Electric  Co.,  Genoa,  111. 

Warner  Electric  Co.,  Muncie,  Ind. 
RINGING,  PUSH-BUTTON.— A method 
of  ringing  in  an  automatic  telephone  sys- 
tem. Each  telephone  has  a push  button 
with  which  to  ring  the  called  station  after 
having  dialed  the  call  number.  Used  in 
three-wire  systems. 

RINGING,  TELEPHONE  PARTY  LINE 

— There  are  two  principal  methods  of  ring- 
ing used  in  telephone  systems.  These  are 
often  referred  to  as  signaling  systems. 
They  are  code  signaling  or  ringring  systems 
and  selective  calling  systems. 

In  the  code  ringing  systems  many 
party  lines  have  all  their  telephones 
equipped  with  .similar  bells  so  that  all  of 
them  ring  together.  To  enable  subscribers 
to  know  which  station  is  desired,  a code 
of  signals  is  arranged,  two  rings  for  one 
station,  three  rings  for  another,  a short 
ring  followed  by  a long  ring  for  another, 
etc.  This  is  sometimes  referred  to  as 
"open"  code  ringing.  The  selective  calling 
systems  do  not  ring  the  bells  of  any  but 
the  subscriber  called.  For  these  systems 
see  Telephone  selective  calling  systems. 

RINGS.  BRIDLE.— Steel  rings  covered 
with  an  insulating  enamel.  They  are  used 
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in  telephone  distributing  frames  to  hold 
jumper  wires  where  they  change  direc- 
tion. They  are  also  useful  in  other  places, 
as  mounted  in  a wall  where  a number  of 
wires  or  circuits  are  placed  loosely  in  the 
rings  ahd  thus  held  in  place. 

Manufacturers: 

Brooks  & Sons,  M.  S.,  Chester,  Conn. 
Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia, Pa.  _ _ w , 

Diamond  Expansion  Bolt  Co.,  90  West 
St.,  New  York,  N.  Y.  "Diamond.* 
HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  "Peirce."  „ __  . 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Judd  Co.,  H.  L.,  87  Chambers  St.,  New 
York  N Y 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
1278.) 

Star  Expansion  Bolt  Co.,  147-149  Cedar 
# St.,  New  York,  N.  Y.  "Sebco." 

RINGS,  CABLE.— Cable  rings  are  used 
for  the  same  purpose  as  cable  hangers,  to 
support  a cable  from  a messenger  wire. 
They  are  generally  made  of  galvanized 
steel  strip  formed  into  a ring  and  ar- 
ranged with  several  methods  of  connect- 
ing to  the  strand.  They  are  made  in  sev- 
eral diameters  to  accommodate  the  various 
cable  sizes.  Some  types  of  rings  are  se- 
cured to  the  messenger  by  means  of  a 
special  pair  of  locking  or  crimping  pliers. 
(See  Pliers,  crimping.)  Other  types  have 
two  hooks  that  drop  onto  the  supporting 
wire  and  In  some  cases  are  engaged  by 
making  a partial  turn.  Also  see  Clips, 
cable,  and  Hangers,  cable. 

Manufacturers: 

Cameron  Appliance  Co.,  48  Waters  Ave., 
Everett,  Mass.  "Bonita,"  "Locke," 
"Cameron,"  "Yonkers." 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh. Pa.  "Peirce." 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
1278.) 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.  "Peirce." 

Star  Expansion  Bolt  Co.,  147-149  Cedar 
St..  New  York,  N.  Y.  "Sebco." 

RINGS,  CHAIN-SUPPORTING,  FIX- 
TURE.— These  are  rings  which  offer  a 
very  simple  method  of  attaching  chain 
fixtures  to  outlet-box  fittings  and  ceiling- 
outlet  plates.  They  generally  are  made 
with  a threaded  portion  so  that  they  may 
be  screwed  onto  fixture  studs  or  connec- 
tors or  may  be  attached  to  special  outlet- 
box  fittings  provided  for  this  purpose.  The 
lower  part  of' the  ring  has  hooks  attached 
to  It  from  which  the  chains  are  supported. 
The  ring  is  usually  made  of  brass  and 
finished  to  correspond  with  the  fixture. 
Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  HL 
(See  display  adv.  pages  1231-1234.) 
Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York.  N.  Y.  . 
Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  III. 

Faries  Mfg.  Co.,  Decatur,  111. 

Hungerford  Brass  & Copper  Co.,  IT.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago,  111. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  .... 

Phoenix  Light  Cov  525  Market  St.,  Mil- 
WSLllk66  Wis* 

Reading  Brass  Works,  Reading,  Pa. 
Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

RINGS  COMMUTATOR.— See  Commu- 
tator insulating  rings  and  segments. 

RINGS,  FIBER,  RUBBER  AND  OTHER 
INSULATING.— Fiber,  rubber  and  other 
insulating  materials,  such  as  sheet  mica, 
papers  or  various  kinds,  micarta  or  phenol 
fiber  and  other  compositions,  are  often 
made  up  into  rings  to  be  used  for  vaMous 
miscellaneous  purposes  in  the  manufacture 
of  electrical  apparatus.  They  are  largely 
used  by  lighting  fixture  manufacturers  to 
Insulate  the  various  parts  of  enclosed  units 
and  other  fixtures.  They  are  also  exten- 
sively used  in  assembling  other  kinds  of 
apparatus,  such  as  telephone  and  tele- 
graph appartus,  etc. 

Manufacturers: 

Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia,  Pa. 
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Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Canadian  Graton  & Knight,  Ltd.,  84  St. 
Antoine  St.,  Montreal,  Que.,  Can. 
(leather).  • 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F.“ 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia.  Pa. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
(Fiber.)  , 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

National  Fibre  & Insulation  Co.,  Yorklyn. 
Del.  “Old  Hickory,”  “Super  Seasoned. 

Phonograph  Appliance  Co.,  The,  174 
Wooster  St.,  New  York,  N.  Y. 

Salisbury  & Co.,  Inc.,  W.  H.,  308-10  W. 
Madison  St.,  Chicago,  111.  . 

Scranton  Button  Co.,  The,  409  Cherry 
St.,  Scranton,  Pa.  “Lacanite.” 

Standard  Insulation  Co.,  Rutherford,  N. 
J.  “Sico.” 

Tar  Heel  Mica  Co.,  The,  Plumtree,  N.  C. 

RINGS,  FIXTURE.— Fixture  rings  are 
threaded  brass  rings  of  such  size  as  to 
screw  onto  a socket  shell  that  is  threaded 
for  receiving  a shade  holder.  Its  purpose 
is  to  permit  the  attachment  of  ornamental 
pieces  to  an  ordinary  socket.  The  rings 
are  usually  about  2 ins.  In  diameter  and 
pierced  with  two  holes.  Also  see  Fixture 
fittings  and  parts,  miscellaneous. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Friedley-Voshardt  Co.,  733-737  S.  Hal- 
sted  St..  Chicago,  111. 

INTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St.,  Chicago.  111. 

Liberty  Machine  Co.,  Wauwatosa,  Wis. 

LIGHTOLTER  CO.,  669-71  Broadway, 
New  York.  N.  Y. 

M.  S.  W.  Co..  Inc.,  1527-1529  Niagara 
St.,  Buffalo,  N.  Y. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..  Chicago,  111. 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

RINGS,  PACKING.— See  Packing,  cyl- 
inder, turbine,  valve,  etc. 

RINGS,  PISTON. — If  a piston  were  made 
to  fit  as  close  to  the  cylinder  as  is  neces- 
sary to  prevent  the  leakage  of  steam  or 
other  fluid  from  one  side  to  the  other,  the 
friction  developed  would  be  too  great.  To 
produce  a steam-tight  fit  without  this 
excessive  friction  rings  which  fit  in 
grooves  on  the  piston  are  used.  The  rings 
are  made  of  spring  steel  and  are  usually 
slit  so  that  they  press  firmly  against  the 
interior  surface  of  the  cylinder,  giving  a 
steam-tight  fit,  but  due  to  their  smaller 
surface,  with  little  friction. 

Manufacturers: 

Fore  Electrical  Mfg.  Co.,  Inc.,  5255  N. 
Market  St.,  St.  Louis,  Mo. 

McQuay-Norris  Mfg.  Co.,  St.  Louis.  Mo. 
“Leak-Proof,”  “Superoyl,”  “Jiffy- 
Grip,”  “Step-Cut.” 

No-Leak-O  Piston  Ring  Co.,  824  W. 
North  Ave.,  Baltimore,  Md. 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark,  N.  J. 

Stark-Inland  Machine  Works,  Inc.,  1629 
Locust  St.,  St.  Louis,  Mo. 

United  States  Hammered  Piston  Ring 
Co.,  Irvington,  N.  J. 

Victory  Hammered  Piston  Ring  Co.,  494 
Mulberry  St.,  Newark,  N.  J. 

RINGS.  POLE. — Pole  rings  are  some- 
times used  on  wooden  poies  Just  below 
crossarms  for  the  purpose  of  supporting 
brackets  which  carry  insulators  for  the 
service  wires  to  several  customers.  The 
rings  are  split  so  that  they  may  be  in- 
stalled at  any  time  and  they  are  drilled  so 
that  more  brackets  may  be  added  as 
needed.  Braces  are  used  to  support  the 
rings,  which  are  used  in  pairs.  These 
rings  are  sometimes  called  distributing 
circles,  especially  in  the  larger  sizes. 

Manufacturers: 

BetMehem  Steel  Co.,  South  Bethlehem, 

Pa. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Illinois  Malleable  Iron  Co.,  1801-1825  Di- 
versey  Pkwy.,  Chicago,  111. 

Newhall  Chain-  Forge  & Iron  Co.,  90 
West  St.,  New  York,  N.  Y. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel  j 
Sts.,  Pittsburgh,  Pa.  I 


RINGS,  SOCKET.— Sodftet  rings  are  in- 
sulating rings  made  either  of  porcelain, 
soft  rubber,  hard  rubber,  composition,  etc. 
They  are  threaded  on  the  Inside  to  screw 
onto  a socket  shell  and  when  in  place  serve 
to  protect  and  insulate  the  shell  from  any 
enclosing  metal  or  fixture  fittings.  The 
soft  rubber  socket  rings  are  for  use  on 
weatherproof  sockets  and  are  placed  over 
the  Junction  of  the  socket  shell  and  the 
lamp  to  give  a weatherproof  Joint. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Illinois  Mal’eable  Iron  Co..  1801-1825  Di- 
versey  Pkwy.,  Chicago,  III. 

Scranton  Button  Co.,  The.  409  Cherry 
St.,  Scranton,  Pa.  “Lacanite.” 

* BARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va. 

RISDON  MFG.  CO.,  THE.— Andrew  Ave., 
Naugatuck,  Conn.  Manufacturer  of  brass 
and  other  metal  stampings  for  electrical 
purposes.  President,  C.  E.  Beardsley; 
vice-president  and  general  manager,  L.  A. 
Dibble;  secretary  and  treasurer.  G.  T. 
Wigmore;  sales  manager,  A.  B.  Brown. 

RITCO. — Trade  name  for  bell-ringing 
transformers  manufactured  bv  the  A.  E. 
Rittenhouse  Co.,  Honeoye  Falls,  N.  Y. 

RITE- HEAT. — Trade  name  for  electric 
disk  stove  manufactured  by  the  American 
Electrical  Heater  Co.,  Woodward,  Bur- 
roughs & Cass  Aves.,  Detroit,  Mich. 

RITE- LITE. — Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
King  Mfg.  Co.,  St.  Joseph,  Mo. 

RITER-CONLEY  CO.— Pittsburgh,  Pa. 
Manufacturer  of  steel  transmission  towers. 
Acting  general  manager,  H.  S.  Sanford. 
Main  office,  Pittsburgh,  Pa.  Branch  of- 
fices. Boston,  Mass.;  Chicago,  111.;  Cin- 
cinnati, Ohio;  Detroit,  Mich.;  Cleveland, 
Ohio;  New  York.  N.  Y.;  Philadelphia,  Pa.; 
San  Francisco,  Cal.;  Seattle,  Wash.;  Syra- 
cuse, N.  Y.;  Washington,  D.  C. 

RITTENHOUSE  CO.,  THE  A.  E.— 
Honeoye  Falls,  N.  Y.  Manufacturer  of 
bell- ringing  transformers,  electrical  toys 
and  conduit  benders. 

RITTER  DENTAL  MFG.  CO.,  INC.— 

Rochester,  N.  Y.  Manufacturer  of  elec- 
trical dental  laboratory  apparatus.  Presi- 
dent, A.  R.  Shumway;  vice-president.  L. 
R.  Brown;  secretary,  Herbert  Noble; 
treasurer.  I.  H.  Kline;  Treneral  manager, 
E.  L.  Wayman.  Main  office  and  factory. 
404  West  Ave.,  Rochester,  N.  Y.  Branch 
offices,  248  Bovlston  St.,  Boston,  Mass.: 
200  5th  Ave..  New  York,  N.  Y.;  1619  Chest- 
nut St..  Philadelphia,  Pa.;  249  Woodward 
Ave.,  Detroft,  Mich.;  30  N.  Michigan  Blvd., 
Chicago.  111.:  10th  & McGee  Sts.,  Kansas 
City,  Mo.;  760  Market  St.,  San  Francisco, 
Cal. 

RIVAL. — Trade  name  for  measuring 
tapes  manufactured  by  the  Lufkin  Rule 
Co.,  Saginaw,  Mich. 

RIVERSIDE  ACID  WORKS.— Warren. 
Pa.  Manufacturers  of  acids.  George  J. 
Hesch,  general  manager. 

RIVERSIDE  IRON  WORKS.— 410  River- 
side Blvd.,  N.  E.,  Calgary,  Alta.,  Can. 
Manufacturers  of  electric  coal  mining 
equipment. 


Manufacturers: 

American  Car  & Foundry  Co.,  165  Broad- 
way, New  York,  N.  Y.  “Berwick.” 
Eve  land  Electric  Riveter  Co.,  509  West 
Ln  - Trust  Bldg.,  Phialdelphia,  Pa. 
“Eveland.” 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  An  electric  rivet  heater. 

power  consumption  of 
which  varies  from  17 
to  20  kw.-hr.  per  hun- 
dred pounds  of  rivets, 
depending  upon  the 
size  and  composition 
of  the  rivets.  It  can 
be  provided  with 
wheels  at  small  addi- 
tional cost,  thus  giv- 
ing greater  portabil- 
ity. See  adv.  pages 
1203-1223.— Adv. 

Humil  Corp.,  The,  101  Park  Ave.,-  New 
York,  N.  Y.  “HM.” 

Liberty  Electric  Corp.,  Port  Chester. 
N.  Y. . 

Taylor  Welder  Co.,  The,  Warren,  Ohio. 

Winfield  Electric  Welding  Machine  Co., 
Warren,  Ohio. 

RIVETING  MACHINES,  ELECTRI- 
CALLY OPERATED. — These  machines  are 
employed  for  rapid  riveting  in  shops.  The 
tpachine,  by  means  of  motor-driven  gear 
mechanism,  operates  a hammer  which  in 
action  reproduces  the  action  of  haipmer 
blows  delivered  with  a hand  hammer  or 
pneumatic  riveter.  Foot  pedal  control  is 
•ised  which  makes  operation  of  the  ma- 
chine very  simple.  Peens  of  various  shapes 
°re  furnished  so  that  flush  riveting,  filling 
of  countersinks  or  forming  heads  of  any 
shape  desired  may  be  accomplished. 

olenoid  or  motor-operated  portable  rivetr 
ing  machines  are  used  in  shops  and  fac- 
tories. in  repair  work,  assembly  of  large 
sheet-metal  forms,  and  other  similar  rivet- 
ng  where  a stationary  machine  Is  not 
rneticabie.  These  portable  riveters  are 
similar  in  construction  to  the  more  com- 
mon spring  or  hammer  type  portable  brick 
or  cement  drills. 


Manufacturers: 

Eveland  Electric  Riveter  Co.,  509  West 
End  Trust  Bldg.,  Philadelphia,  Pa. 
“Eveland.” 

High  Speed  Hammer  Co.,  Inc.,  The,  313 
Norton  St.,  Rochester,  N.  Y. 

Rock  River  Machine  Co.,  N.  Main  St., 
Janesville,  Wis. 

Winfield  Electric  Welding  Machine  Co., 
Warren,  Ohio. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  “Wodack.” 


RIVETS,  BRASS  AND  COPPER.— Brass 
and  copper  rivets,  though  not  as  strong  as 
steel  or  iron  rivets,  have  many  applica- 
tions where  strength  is  not  the  first  con- 
sideration, as  in  electrical  apparatus  where 
high  conductivity  is  desired  or  where  a 
soft  and  more  ductile  rivet  Is  applicable. 
Such  rivets  are  made  in  a wide  variety  of 
shapes  and  sizes  for  the  many  purposes  to 
which  they  are  put.  Among  these  is  the 
riveting  of  linemen’s  tool  belts,  safety 
straps,  tool  bags,  etc.;  leather  belting  for 
motors  and  generators,  etc. 


Manufacturers: 


RIVET-HEATING  MACHINES,  ELEC- 
TRIC.— These  machines  heat  the  rivets  by 
nassing  through  them  a very  high  cur- 
rent. This  current  is  produced  by  using  a 
transformer  having  a large  number  of 
primary  turns  and  a secondary  of  several 
turns  of  very  heavy  copper  bars.  The 
rivet  is  inserted  between  electrodes  form- 
ing a part  of  the  secondary  circuit,  the  in- 
sertion of  the  rivet  closing  the  circuit  and 
starting  the  current  through  the  rivet.  In 
some  types  the  electrodes  are  formed 
around  the  transformer  core  and  when  the 
rivet  is  in  place  complete  a one-turn  sec- 
ondary. These  machines  consume  about 
20  kw-hrs.  per  100  lbs.  of  rivets  regardless 
of  the  size  of  rivet. 

Electric  heating  of  rivets  has  a number 
of  advantages.  Many  rivets  are  spoiled 
bv  improper  heating  in  the  ordinary  forge 
fire  and  this  spoilage  Is  almost  completely 
eliminated  when  the  electric  heater  is  em- 
ployed. The  heater  is  semiportable  and 
since  ft  does  not  develop  excessive  heat  or 
give  off  smoke  and  fumes  as  do  the  forge 
types  it  may  be  used  directly  adjacent  to 
the  work,  producing  a material  economy 
of  time  in  handling  the  material.  It  is 
claimed  that  the  rivets  when  heated  elec- 
trically hold  their  heat  longer  because 
when  heated  in  this  manner  they  are 
heated  form  the  core  outward  rather  than 
the  reverse,  which  is  true  of  the  rivets 
heated  in  forge  heaters. 


AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn.  “Star  Brand.” 

Atlas  Bolt  & Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

Blake  & Johnson  Co.,  The,  Box  1054, 
Waterbury,  Conn. 

Boss  Nut  Co.,  1732-54  N.  Kolmar  Ave., 
Chicago,  111.  “Boss.” 

Champion  Brass  Works,  Cold  water, 
Mich. 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Cleveland  Wrought  Products  Co.,  The, 
West  58th  St.,  Cleveland.  Ohio. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Pawtucket  Screw  Co.,  Pawtucket,  R.  I. 

Reed  & Prince  Mfg.  Co.,  Worcester, 
Mass. 

Stimpson  Co.,  Edwin  B.,  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

Stowell  Screw  Co.,  Ltd.,  The,  290  SL 
Paul  St.,  W.,  Montreal  Que.,  Can. 

RIVETT  LATHE  & GRINDER  CO.— 20 
Riverview  Rd.,  Brighton  District,  Boston, 
Mass.  Manufacturer  of  heavy-duty  grind- 
ing machines  and  threading  machines.  M. 
E.  Johnson,  sales  manager. 

R.  I.  W. — Trade  name  for  protective 
paint  manufactured  by  Toch  Bros.,  820 
5th  Ave.,  New  York,  N.  Y. 

R.  I.  W.  INSULECTRIC.— Trade  name 
for  insulating  paints  manufactured  by 
Toch  Bros.,  320  5th  Ave..  New  York,  N.  Y. 
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ROCKBESTOS 


R-K. — Trade  name  for  draft  regulators 
manufactured  by  the  Ruggles-Klingemann 
Mfg.  Co.,  15  Foster  Court,  North  Salem, 
Mass. 

RLM. — Abbreviation  and  trade  designa- 
tion for  Reflector  and  Lamp  Manufac- 
turers* standard  dome  reflectors.  See  Re- 
flector and  lamp  manufacturers’  standard. 

R.  M.  S. — Abbreviation  for  the  root- 
mean-square  value  of  an  alternating  cur- 
rent or  alternating  e.m.f. 

ROACH  A CO.f  INC.,  JOSEPH  H.— 
Philadelphia,  Pa.  Manufacturer  of  me- 
chanical stokers.  President,  Joseph  H. 
Roach;  vice-president,  Joseph  H.  Roach, 
Jr.;  secretary  and  treasurer,  .Joseph  C. 
Laird.  Main  office,  221  S.  15th  St.,  Phila- 
delphia, Pa.  Branch  offices,  Boston,  Mass.; 
New  York.  N.  Y.;  Pittsburgh.  Pa.;  Cleve- 
land, Ohio;  Dayton,  Ohio;  Chicago.  111.; 
St.  Paul.  Minn.;  Denver,  Colo.;  Charlotte. 
N.  C. 

ROADLIGHTER.— Trade  name  for  auto- 
mobile lamp  lenses  manufactured  by  the 
C.  A.  Shaler  Co..  22  Jefferson  St.,  Waunun. 
Wis. 

ROASTERS,  CEREAL. — Cereal  roasters 
are  constructed  similarly  to  the  coffee 
roasters  but  differ  in  the  interior  construc- 
tion of  the  cylinder.  The  auxiliary  equip- 
ment also  differs,  particularly  the  cooling 
apparatus  which  is  of  an  entirely  different 
character. 

Manufacturers: 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall,  Mich. 

Stimpson  Co..  Edwin  B„  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

ROASTERS,  ELECTRIC,  COCOA  BEAN. 
— Cocoa  bean  roasters  resemble  the  coffee 
roasters  but  due  to  the  difference  in  the 
beans  and  method  of  treatment  they  differ 
in  the  cylinder  construction  and  minor  de- 
tails. The  auxiliary  apparatus  is  much 
the  same  as  that  of  the  coffee  roaster. 
Manufacturers: 

Lambert  Machine  Co.,  311  S.  Jefferson 
6t.,  Marshall,  Mich. 

ROASTERS,  ELECTRIC,  COFFEE.— 
Coffee  roasters  consist  essentially  of  a ro- 
tating drum  or  cylinder  in  which  the  coffee 
is  placed  and  heated  at  the  required  tem- 
perature, generally  by  a coal  or  gas  fire, 
or  in  some  smaller  types  by  electric  heat- 
ing elements.  The  smaller  plants  are  usu- 
ally constructed  with  auxiliary  equipment, 
such  as  elevators,  feed  hoppers,  exhaust 
or  ventilating  fans,  and  cooling  apparatus, 
all  machines  being  operated  by  a single 
electric  motor.  The  larger  plants  have  a 
battery  of  roasters  driven  by  a single 
motor,  the  auxiliary  equipment  being 
operated  by  separate  motors. 
Manufacturers: 

Deer  Co.,  Inc.,  The  A.  J..  Hornell,  N.  Y. 
"Royal.** 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall,  Mich. 

ROASTERS,  ELECTRIC,  PEANUT.— 
The  roasters  used  In  the  peanut-butter 
industry  are  very  similar  to  the  coffee  or 
cereal  roasters,  their  chief  difference  be- 
ing in  the  construction  of  the  cylinder. 
The  peanut  roasters  used  in  conjunction 
with  popcorn  machines,  though  somewhat 
similar  in  principle  to  the  larger  machines, 
serve  mainly  to  keep  the  peanuts  at  a 
moderately  warm,  even  temperature. 

Manufacturers: 

Cretors  & Co.,  C.,  620  W.  27th  St..  Chi- 
cago, 111. 

Deer  Co.,  Inc.,  The  A.  J.,  Hornell,  N.  Y, 
"Royal.** 

Dunbar  & Co.,  2652  W.  Lake  St.,  Chi 
cago.  111. 

Holcomb  & Hoke  Mfg.  Co.,  Indianapolis, 
Ind. 

Kingery  Mfg.  Co.,  420-424  E.  Pearl  St. 
Cincinnati,  Ohio. 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall,  Mich.  "Lambert,"  "Eco- 
nomic.** 

ROBBINS  *A  MYERS  CO.,  THE.— 
Springfield,  Ohio.  Manufacturer  of  electric 
fans,  motors  and  generators.  Business  es 
tablished  1878.  President  C.  F.  McGilv 
ray;  vice-president  and  general  manager, 
W.  J.  Myers;  secretary,  W.  A.  Myers; 
treasurer,  H.  E.  Freeman.  Main  office. 
Lagonda  Ave.  & Leah  St.,  Springfield, 
Ohio.  Factories,  Springfield,  Ohio;  Xenia, 
Ohio;  Brantford,  Ont.,  Can.  Branch  of- 
fices and  warehouses,  30  Church  St.,  New 
York,  N.  Y.;  201  Devonshire  St.,  Boston 
Mass.;  1418  Walnut  St.,  Philadelphia,  Pa.; 
406  Marshall  Bldg.,  Cleveland.  Ohio;  1444 
Conway  Bldg.,  Chicago,  111.;  701  Rialto 
Bldg.,  San  Francisco,  Cal.;  821  Union  Cen- 
tral Bldg.,  Cincinnati,  Ohio;  1522  Chemical 


Bldg.,  St.  Louis,  Mo.  District  office,  831  I 
Ellicott  Square  Bldg.,  Buffalo,  N.  Y. 

ROBERTS.  — Trade  name  for  pole 
changer  manufactured  by  the  Cameron 
Appliance  Co.,  48  Waters  Ave.,  Everett. 

ROBERTS  CO.,  THE  GEORGE  J.— 251 

E.  2nd  St.,  Dayton,  Ohio.  Manufacturer 
of  electric  pumps.  President  and  general 
manager,  George  Light;  vice-president, 
Edward  Light;  secretary,  treasurer  and 
sales  manager,  John  C.  Jamieson. 

ROBERTS  ELECTRICAL  DEVICE 
CORP.— 517  W.  Monroe  St.,  Chicago.  IP. 
Manufacturer  of  punch  press  guards. 
Secretary  and  treasurer,  H.  G.  McClellan. 

ROBERTS  FILTER  MFG.  CO.— Darby. 
Conn.  Manufacturer  of  water  filters  and 
softening  apparatus.  President,  Charles 
V.  Roberts.  Main  office  and  factory,  6th 
& Columbia  Sts.,  Darby.  Conn.  Branch 
offices,  Flatiron  Bldg.,  New  York,  N.  Y.; 
Mutual  Bldg.,  Kansas  City,  Mo. 

ROBERTS- HAMILTON  CO. — 413  S.  4th 
St..  Minneapolis,  Minn.  Manufacturer  of 
farm  lighting  and  power  plants.  Presi- 
dent, E.  H.  Roberts;  secretary  and  treas- 
urer, L.  L.  Hamilton.  . - 

ROBERTS  MFG.  CO.— SomervflR  Sta- 
tion, Boston,  Mass.  Manufacturer  of  bolt 
and  rivet  clippers.  Manager,  F.  A. 
Roberts. 

ROBERTS  MOTORS.— Sandusky,  Ohio. 
Manufacturer  of  gasoline  engines.  Presi- 
dent and  general  manager,  E.  R.  Johnston; 
secretary  and  treasurer,  F.  E.  Bookerman. 

ROBERTSON  A SONS,  JAMES  L.— 78- 
80  Murray  St.,  New  York,  N.  Y.  Manu- 
facturer of  steam  specialties.  Business  es- 
tablished 1879.  President,  James  L.  Rob- 
ertson; vice-president  and  general  man- 
ager, James  L.  Robertson,  Jr.;  secretary 
and  sales  manager,  Frank  Robertson. 

ROBERTSON  CHEMICAL  CO.— Cleve- 
land, Ohio.  Manufacturer  of  impregnating 
compounds,  insulating  paints  and  var- 
nishes. 

ROBERTSON  CO.,  H.  H.— 1st  National 
Bank  Bldg.,  Pittsburgh,  Pa.  Manufacturer 
of  asbestos  paper,  etc. 

ROBERTSON  ELECTRIC  CONSTRUC- 
TION CO.— Mohawk  & Niagara  Sts.,  Buf- 
falo, N.  Y.  Manufacturer  of  switchboards, 
panelboards,  steel  cabinets,  boxes.  / etc. 
Business  established  1902.  President,  J. 
D.  Robertson;  vice-president.  W.  R.  Hunt- 
ley;  secretary,  R.  H.  Sid  way;  treasurer, 
C.  S.  Sidway;  general  manager,  W.  E. 
Robertson. 

ROBERTSON-THOMPSON.— Trade  name 

for  engine  indicators  manufactured  by 
James  L.  Robertson  & Sons,  78-80  Murray 
St.,  New  York,  N.  Y. 

ROBEY. — Trade  name  for  semi-Diesel 
oil  engines  manufactured  by  the  Bawden 
Machine  Co.,  Ltd.,  163-75  Sterling  Road. 
Toronto,  Ont.,  Can. 

ROBIN,  CHARLES  G.— 47.  Warren  St., 
New  York,  N.  Y.  Manufacturer  of  con- 
duit end  outlet  bushings. 

ROBINS  CONVEYING  BELT  CO.— New 
York,  Y.  Manufacturer  of  electric  coal 
and  ash  treating  and  handling  equipment. 
President,  Thomas  Robins;  vice-president. 
C.  Kemble  Baldwin;  vice-president  and 
general  manager,  Thomas  Matchett;  treas- 
urer. E.  J.  Perkins;  sales  manager,  R.  K. 
Stockwell.  Main  office,  13  Park  Row,  New 
York,  N.  Y.  Factory.  Passaic,  N.  J. 
Branch  offices.  Old  Colony  Bldg..  Chicago, 
111.;  Newhouse  Bldg.,  Salt  Lake  City,  Utah; 
Union  Arcade  Bldg.,  Pittsburgh,  Pa.  Sales 
representatives,  C.  B.  Davis  Engineering 
Co..  Brown-Marx  Bldg.,  Birmingham,  AJa.; 
The  Griffen  Co.,  Holbrook  Bldg.,  San 
Francisco,  Cal. 

ROBINSON. — Trade  name  for  automobile 
wrenches  manufactured  by  the  M.  W. 
Robinson  Co.,  296  Broadway,  New  York, 
N.  Y. 

ROBINSON. — Trade  name  for  lubricating 
oi!s  and  greases  manufactuerd  by  the 
William  C.  Robinson  & Son  Co.,  32  South 
St.,  Baltimore,  Md. 

ROBINSON  A CO.,  T.  L.— 105  W.  Monroe 
St  Chicago,  111.  Manufacturers  of  elec- 
tric signs  and  lighting  reflectors.  Business 
established  1915.  Partnership,  C.  H.  Grier 
and  J.  D.  W.  King. 

ROBINSON  A SON  CO.,  WILLIAM  C.— 
32  South  St.,  Baltimore,  Md.  Manufac- 
turer of  lubricating,  transformer  and  in 
sulatlng  oils  and  lubricating  greases.  Re- 
finery, Coraopolis,  Pa.  Warehouses  Bos- 
ton. Mass.;  New  York.  N.  Y.;  Baltimore. 
Md.;  Philadelphia.  Pa.;  Pittsburgh,  Pa.; 
Charlotte.  N.  C. 

ROBINSON  CO.,  M.  W.— 296  Broadway, 
New  York,  N.  Y.  Manufacturer  of  hol- 
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low  handle  tool  sets,  automobile  wrenches 
and  nippers.  Business  established  1893. 
President  and  secretary,  T.  Nesbitt;  vice- 
president,  treasurer  and  general  manager, 

E.  H.  Lewis. 

ROBINSON  MFG.  CO,  J.  M.— 3283 
Spring  Grove  Ave.,  Cincinnati,  Ohio. 
Manufacturer  of  motor-driven  punches  and 
shears,  etc.  President,  Frank  Johannig- 
mann;  secretary,  treasurer  and  general 
manager,  Clarence  N.  Frey. 

ROBSON  A CO..  CHARLES.— N.  W. 
Cor.  8th  & Washington  Ave..  Philadelphia, 
Pa.  Manufacturers  of  oven  door  illumina- 
tors and  switch  controllers. 

ROCHE  ELECTRIC  MACHINE  CO.— 
Grand  Rapids.  Mich.  Manufacturer  of 
violet-ray  apparatus. 

ROCHESTER.— Trade  name  for  lubrica- 
tors manufactured  by  Greene,  Tweed  & 
Co..  109  Duane  St.,  New  York.  N.  Y. 

ROCHESTER. — Trade  name  for  motors 
manufactured  by  the  Rochester  Electric 
Products  Corp;,  640  Driving  Park  Ave., 
Rochester,  N.  Y. 

ROCHESTER.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
Rochester  Rotary  Washer  Co.,  87  Frank- 
lin St.,  Rochester,  N.  Y. 

ROCHESTER.— Trade  name  for  storage 
batteries  manufactured  by  the  Rochester 
Storage  Battery  Co.,  Inc.,  23-30  Scio  St., 
Rochester,  N.  Y. 

ROCHESTER  ELECTRIC  PRODUCTS 
CORP. — 640  Driving  Park  Ave.,  Rochester, 
N.  Y.  Manufacturer  of  motors,  generators, 
buffers  and  grinders.  Business  established 
1898.  President,  treasurer  and  general 
manager,  Edward  F.  Davison;  vice-presi- 
dent, J.  H.  Kimmel;  secretary.  E.  D. 
Smith,  Jr.  Sales  representatives,  D.  W. 
Smith,.  149  Broadway,  New  York,  N.  Y.; 
Smith  & Lewis.  Real  Estate  Trust  Bldg., 
Philadelphia,  Pa.  r 

ROCHESTER  ROTARY  WASHER  CO. 
—87  Franklin  St.,  Rochester,  N.  Y.  Manu- 
facturer of  electric  washing  machines. 
Vice-president,  Franklin  H.  Smith;  secre- 
tary and  treasurer,  H.  H.  Stebbins,  Jr. 

ROCHESTER  STAMPING  CO.— Roches- 
ter, N.  Y.  Manufacturer  of  electric  house- 
hold cooking  and  heating  appliances. 
President,  George  W.  Robeson;  vice-presi- 
dent. Irving  S.  Robeson;  secretary.  Louis 
S.  Foulkes.  Main  office  and  factory. 
Rochester,  N.  Y.  Branch  office,  200  5th 
Ave.,  New  York,  N.  Y. 

ROCHESTER  STORAGE  BATTERY 
CO.,  INC.— 28-30  Scio  St.,  Rochester,  N.  Y. 
Manufacturer  of  storage  batteries.  Presi- 
dent, A.  C.  Dyver;  vice-president  and 
treasurer,  E.  P.  Dyver;  secretary.  W.  W. 
Armstrong. 

ROCHESTER  WASHING  MACHINE 

CORP.— 87  Franklin  St.,  Rochester,  N.  Y. 
Manufacturer  of  electric  washing  ma- 
chines. Business  established  1918.  Presi- 
dent, H.  Arthur  Nichols;  vice-president. 
John  M.  Ward;  secretary,  treasurer  and 
general  manager,  Henry  H.  Stebbins,  Jr. 

ROCHLITZ.— Trade  name  for  electri- 
cally heated  stills  manufactured  by  the 
W.  M.  Lai  or  Co.,  208  S.  LaSalle  SL,  Chi- 
cago^ 111. 

ROCK  DRILLS.  ELECTRIC  AND  ELEC- 
TROPNEUMATIC. — See  Drills,  electro- 
pneumatic, rock;  Drills,  electric,  rock. 

ROCK  ISLAND  PLOW  CO.— Rock 
Island,  111.  Manufacturer  of  cream  separa- 
tors. Business  established  1855.  Presi- 
dent, S.  S.  Davis;  vice-presidents,  J.  P. 
Weyerhaeuser  and  T.  B.  Davis:  secretary 
and  treasurer,  C.  E.  Sharpe;  sales  man- 
ager, L.  F.  Cannon.  Main  office.  Rock 
Island,  III.  Branch  offices,  Sioux  Falls, 
S.  D.;  St.  Louis,  Mo.  Sales  representa- 
tives, Northern  Rock  Island  Plow  Co., 
Minneapolis.  Minn.;  Southern  Rock  Island 
Plow  Co.,  Dallas.  Tex.;  Eastern  Rock 
Island  Plow  Co.,  Indianapolis,  Ind.;  West- 
ern Rock  Island  Plow  Co.,  Omaha,  Neb.; 
Rock  Island  Implement  Co.,  Kansas  City, 
Mo.;  Rock  Island  Implement  Co.,  Okla- 
homa City,  Okla. 

ROCK  OAK. — Trade  name  for  leather 
belting  manufactured  by  the  Charles  A. 
Schieren  Co.,  30-38  Ferry  St.,  New  York, 

N.  Y. 

ROCK  RIVER  MACHINE  CO.— N.  Main 
St.,  Janesville,  Wis.  Manufacturer  of  con- 
duit bending  machines,  motor-driven 
punches,  riveting  machines  and  splitting 
shears.  Business  established  1890.  Vice- 
president  and  general  manager,  A.‘  A. 
Finkh. 

ROCKBESTOS  PRODUCTS  CORP.— P. 

O.  Drawer  1102,  New  Haven,  Conn.  Man- 
ufacturer of  asbestos  products  and  insu- 
lated wire  and  cable.  Business  established 
1918.  President.  C.  N.  Haskell;  vice-pres- 
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ident  and  treasurer,  William  M.  Cannon; 
secretary  and  general  manager,  Dixon  C. 
Williams. 

ROCKER  RING. — A ring  to  .which  studs 
carrying  the  brush  holders  are  mechani- 
cally attached,  but  from  which  they  are 
electrically  insulated.  The  rocker  ring 
provides  for  some  shifting  of  the  brushes 
around  the  commutator  for  the  purpose  of 
placing  them  in  the  best  commutating 
position.  It  is  also  called  the  brush  yoke. 

ROCKWOOD  MFG.  CO,  THE.— 1801  Eng- 
lish Ave.,  Indianapolis,  Ind.  Manufacturer 
of  paper  pulleys.  President,  George  O. 
Rockwood;  secretary  and  treasurer,  Wil- 
liam M.  Rockwood. 

ROCKY  MOUNTAIN  DIVISION,  N.  E. 

L.  A. — President  E.  A.  Phinney,  Golden, 
Colo.  Secretary,  A.  C.  Cornell,  1425  Curtis 
St.,  Denver,  Colo. 

ROCO. — Trade  name  for  automatic 
counters  manufactured  by  the  C.  J.  Root 
Co.,  Bristol,  Conn. 

RODDING. — In  underground  cable  con- 
struction, the  method  of  drawing  a cable 
into  the  conduit  by  first  pushing  through 
a number  of  conduit  rods  joined  together 
is  known  as  rodding.  See  Rods,  duct,  or 
conduit  cleaning  and  fishing. 

RODS,  ANCHOR. — Where  anchor*  are 
used  the  guy  cable  Is  usually  attached  by 
means  of  a rod  of  % to  1%  in.  diameter 
which  is  brought  a few  feet  above  ground 
and  provided  with  an  eye.  Such  rods 
should  be  well  galvanized.  They  are  made 
in  standard  lengths  which  range  from  5 
to  12  ft.  One  end  has  a drop-forged  or 
welded  eye  and  the  other  end  is  usually 
threaded  to  fasten  onto  the  anchor. 
Manufacturers: 

American  Equipment  Co.,  Norristown, 
Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
HALLETT  IRON  WORKS,  Harvey,  111. 
"Hallett."  (See  display  adv.  page 
1264.) 

HUBBARD  & CO.,  Pittsburgh,  Pa. 
Hubbard  guy-anchor  rods  and  eye  bolts 
are  made  from  open  hearth  steel,  the 
eyes  are  drop- forged  on  all  sizes  up  to 
1%  in.  diameter  and  are  hot  galvan- 
ized. The  drop-forged  eyes  are  abso- 
lutely reliable  in  that  they  are  stronger 
than  the  rod  and  have  a breaking 
strength  40%  greater  than  the  welded 
type  of  eye.  This  is  due  to  their  being 
forged  from  solid  metal  at  a much 
lower  temperature  than  the  welding 
heat,  eliminating  the  possibility  of 
burning  or  crystallizing  of  the  metal  as 
in  the  case  of  the  welded  type. — Adv. 
Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash 
ington  St.,  Chicago,  IU. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 
Moran  Bolt  & Nut  Mfg.  Co.,  Main  & 
Florida  Sts.,  St.  Louis,  Mo. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 

Conduit  Ave.,  St.  Louis,  Mo. 

St.  Louis  Screw  Co.,  Clarence  St.  & Bul- 
wer  Ave.,  St.  Louis,  Mo. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard- Baltimore.*’ 

RODS,  DUCT  OR  CONDUIT  CLEAN- 
ING  AND  FISHING. — After  an  under- 
ground conduit  has  been  installed  and  be- 
fore cable  can  be  pulled  in,  a rope  of  some 
kind  must  be  gotten  through  from  one 
manhole  to  the  next.  Jointed  rods  are 
used,  each  section  being  about  3 ft.  long 
or  short  enough  to  be  handled  in  the  man- 
hole, with  some  kind  of  locking  Joint  at 
each  end  so  as  to  permit  them  to  be 
pushed  end-to-end  to  the  next  manhole. 
The  rope  is  pulled  in  by  the  last  piece  of 
rod  and  the  rods  disjointed  as  they  come 
out  of  the  far  end.  Ferrets  have  been 
used,  utilizing  their  appetite  for  a rat 
which  is  sent  through  the  duct  in  advance. 
But  the  ferret  will  not  work  continuously, 
refusing  after  a few  hours. 

Conduit  rods  are  also  equipped  with 
various  shaped  cleaning  brushes,  reamers, 
cutters,  etc.,  for  cleaning  away  obstruc- 
tions and  for  thoroughly  cleaning  the  duct 
line  before  the  cable  is  pulled  in. 
Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq., 
New  York,  N.  Y. 

Brocklen  Underground  Electrical  Mfg. 

Co.,  Glenslde,  Pa.  "Bee  Line." 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

Diamond  Expansion  Bolt  Co.,  90  West 
-St..  New  York,  N.  Y.  "Empire." 
Newhall  Chain  Forge  & Iron  Co.,  90 
West  St.,  New  York,  N.  Y.  "Trilent.” 
RO^S,  FIBER. — See  Fiber  sheet,  rods, 
tubes  and  tubing. 

RODS,  GROUND. — In  some  cases  rods 
of  galvanized  iron  are  used  for  ground 


connections  when  water  pipes  are  not 
available.  It  is  preferable  to  use  pipe  for 
this  work  in  most  cases.  The  ground  is 
driven  down  into  the  ground  to  reach 
moist  soil,  if  possible. 

Manufacturers: 

American  Equipment  Co.,  Norristown 
Pa. 

Burn  Boston  Battery  & Mfg.  Works,  80 
Boy  Is  ton  St.,  Boston,  Mass. 

Cope,  T.  J.,  1620  Chancellor  St.,  Phila- 
delphia, Pa. 

Copper  Clad  Steel  Co.,  Rankin,  Pa. 

Goshen  Lightning  Rod  Co.,  Goshen,  Ind 

HALLETT  IRON  ” — 


WORKS,  Harvey,  111! 

Hallett.  (See  display  adv.  page 
1254.) 

HUBBARD  & CO.,  Pittsburgh,  Pa. 
Hubbard  ground  rods  and  pipes  are 
furnished  in  any  size  from  % to  1 In. 
The  rods  are  made  of  high  carbon  steel 
with  a long,  sharp  point,  so  they  can  be 
driven  into  any  kind  of  soil  with  a 
minimum  amount  of  trouble.  They  can 
be  furnished  either  hot  galvanized  or 
plain.— Adv. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington  St.,  Chicago,  111. 

Lanz  Sons,  Mathew,  Pittsburgh,  Pa. 
LINEWATERIAL  CO..  South  Mllwau- 
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Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

St.  Louis  Screw  Co.,  Clarence  St.  & Bul- 
wer  Ave.,  St.  Louis,  Mo. 

Standard  Electric  Machinery  Co.,  Balti 
5?d.  "Standard-Baltimore." 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis 
play  adv.  pages  1395-1402.) 

RODS,  LIGHTNING. — These  are  metal 
rods  attached  to  buildings  and  tall  struc- 
tures for  the  purpose  of  protection  against 
lightning.  Formerly  so  many  frauds  were 
perpetrated  in  their  sale  that  the  light- 
ning-rod agent  had  a very  bad  name,  but 
in  recent  years  lightning  protection  has 
been  put  on  a more  scientific  basis,  and 
carefully  compiled  reports  state  that  from 
80%  to  99%  protection,  depending  on  the 
nature  of  the  building,  is  provided.  One 
report  on  farm  houses  in  the  Middle  West 
shows  that  with  an  equal  number  of  farm 
hopses  rodded  and  not  rodded,  only  one- 
fifteenth  as  many  of  the  former  were 
struck  as  of  the  latter. 

During  electrical  storms  the  clouds  tend 
to  become  charged  with  electricity  and  at 
a high  potential  above  that  of  the  earth. 
Buildings  having  high  points,  as  towers 
and  chimneys,  tend  to  be  struck  first  be- 
cause closest  to  the  clouds.  Rods  prop- 
erly connected  to  the  wet  earth  and  ending 
In  a sufficient  number  of  points  placed 
above  the  highest  part  of  the  building  will 
lead  off  the  slowly  accumulated  charge 
between  earth  and  clouds,  and  will  also 
conduct  to  earth  the  sudden  discharge 
often  resulting  as  a secondary  effect  from 
a lightning  flash  in  the  vicinity. 

The  rods  do  not  need  to  be  of  copper, 
as  iron,  especially  when  galvanized,  has 
been  found  very  satisfactory.  Sufficient 
points  should  be  mounted,  all  connected 
together,  and  the  system  run  to  perma- 
nently wet  ground  by  one  and  better  two 
rods  of  sufficient  size  to  be  mechanically 
strong  and  secure.  Most  of  these  “rods" 
now  consist  of  metal  cables.  All  points 
must  be  permanently  tight  and  conducting 
curves  should  be  used  instead  of  sharp 
bends,  and  the  entire  system  should  be 
firmly  secured  in  place  by  good  insulators. 
The  vertical  portion  should  always  be 
placed  outside  the  building  and  spaced 
from  it,  also  kept  away  from  gas  pipes  or 
similar  metal  conductors.  The  shape  of 
the  "rod"  is  not  important,  nor  is  the 
metal,  as  a rod,  cable  or  pipe  large  enough 
to  be  mechanically  strong  will  have  suffi- 
cient conductivity.  Rods  are  usually  ap- 
plied to  farm  houses  and  barns,  churches 
and  other  buildings  having  steeples  or  high 
towers,  and  to  tall  chimneys.  Telephone, 
telegraph  and  transmission  line  poles  are 
also  protected  by  attaching  pointed  wires 
every  few  poles,  and  running  to  ground. 
While  there  are  many  tall  buildings  in 
cities  and  very  little  protection  installed, 
very  few  buildings  are  ever  struck  by 
lightning,  which  is  possibly  due  to  the 
large  number  of  points,  such  as  metal 
stacks,  etc.,  extending  into  the  air. 
Manufacturers: 

Bajohr  Lightning  Conductor  Co.,  Carl, 
4055  Keokuk  St.,  St.  Louis,  Mo. 

Boston  Lightning  Rod  Co.,  7551  Boylston 
St.,  Boston,  Mass.  “Wallace’s." 

Copper  Clad  Steel  Co.,  Rankin,  Pa. 
Diamond  Cable  Co.,  Bourbon.  Ind. 
•’Diamond." 

Electra  Lightning  Rod  Co.,  30  N.  La 
Salle  St.,  Chicago,  111.  "Electra." 
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Goshen  Lightning  Rod  Co.,  Goshen,  Ind. 
HUBBARD  & CO!^  6301  Butler  St..  Pitts- 
burgh.  Pa..  "Hubbard." 

LINE  MATERIAL  CO.,  South  Milwau- 
k^,  Wis.  (See  display  adv.  page  1278.) 
Mast  Lightning  Rod  Co.,  929  Reibold 
Bldg.,  Dayton,  Ohio.  "Mast." 

Moore  Bros.  Lightning  Rod  Co.,  Mary- 
ville, Mo.  "Improved,"  "Perfect  Top." 
Nebraska  Lightning  Rod  Co.,  Inc.,  205 
N.  17th  St.,  Omaha,  Neb.  "Nebco." 
Owen,  J.  D.  & E.  G.,  Janesville,  Wis. 
Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

St.  Louis  Lightning  Rod,  2135  DeKalb 
St.,  St.  Louis,  Mo.  "Kretzer  Brand." 
Sdburity  Lightning  Rod  Co.,  The,  606- 
s*  '?,ine  St.,  Burlington,  Wis. 
"Security." 

Shinn  Mfg.  Co.,  W.  C.,  14  E.  Jackson 
Blvd.,  Chicago,  111.  "Shinn-Flat." 
Thompson  Lightning  Rod  Co..  Inc.,  The 
George  E.,  Owatonna,  Minn. 

Universal  Lightning  Rod  Co.,  The,  Hes- 
peler,  Ont..  Can.  "Universal." 
Washburne  & Co.,  E.  G..  207  Fulton  St., 
New  York,  N.  Y. 

RODS,  RESISTANCE. — These  are  rods 
made  of  resistance  materials  for  use  in 
various  rheostats  and  instruments.  The 
common  materials  for  these  rods  are  car- 
bon and  resistance  alloys,  the  material 
used  depending  largely  on  the  conditions 
of  service. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

Bowie  Switch  Co.,  Nevada  Bank  Bldg.. 
San  Francisco,  Cal. 

Bowman  & Co.,  A.  W.,  23  Church  St.. 
Cambridge.  Mass.  (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  25  N.  Frank- 
lin St.,  Chicago,  III.) 

D|x°nj Crucible  Co.,  Joseph,  Jersey  City, 

Driver-Harris  Co.,  Harrison,  N.  J. 
Electrical  Alloy  Co.,  The.  Morristown, 
N.  J. 

HIGH  TENSION  SUPPLIES  CO..  Wil- 
mington, Del. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee ) WS’  *See  diaPlay  adv.  page 

RODS,  RUBBER. — See  Rubber  (hard) 
rods,  sheets,  tubes,  tubing,  etc. 

RODS,  WIRE. — Wire  rods  for  electrical 
purposes  are  generally  rolled  from  heated 
billets  of  copper  or  bronze.  This  results 
in  long  uniform  rods  that  are  round  and 
of  uniform  size.  They  are  used  for  draw- 
ing into  wire.  They  usually  range  in  di- 
ameter from  0.250  to  0.500  in.  The  copper 
or  bronze  used  is  specified  as  to  con- 
ductivity and  is  usually  about  98%  for 
copper. 

Manufacturers: 

ANACONDA  COPPER  MINING  CO.. 
R°lliag  MiHs  Dept.;  Ill  W.  Washington 
St.,  Chicago,  111.  (See  display  adv. 
page  1246.) 

Gulf  States  Steel  Co.,  Brown-Marx 
Bldg.,  Birmingham,  Ala. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See 
display  adv.  page  1247.) 

Wickwire  Bros.,  Cortland,  N.  Y. 

Wickwire  Spencer  Steel  Corp.,  Worces- 
ter, Mass. 

RODTITE. — Trade  name  for  asbestos 
packing  manufactured  by  the  Dominion 
Asbestos  & Rubber  Corp.,  154  Nassau  St.. 
New  York,  N.  Y. 

ROEBLING’S  SONS  CO.,  JOHN  A.— 
Trenton,  N.  J.  Manufacturer  of  wires, 
cables,  insulating  compounds,  electrical 
tapes,  lightning  rods,  etc.  President, 
Col.  W.  A.  Roebling;  secretary  and  treas- 
urer, F.  W.  Roebling,  Jr.;  sales  man- 
ager, C.  C.  Cooley.  Main  office,  Trenton, 

N.  J.  Factories,  Trenton.  N.  J..  and 
Roebling,  N.  J.  Branch  offices  and  ware- 
houses, New  York,  N.  Y.;  Chicago,  I1L; 
Cleveland,  Ohio;  Atlanta,  Ga.;  San  Fran- 
cisco, Cal.;  Los  Angeles.  Cal.;  Portland, 
Ore  ; Seattle,  Wash.;  Philadelphia.  Pa.; 
Pittsburgh,  Pa.  District  office,  Boston. 
Mass. 

ROECHLING  - RODENHAUSER  FUR- 
NACE.— One  of  the  leading  types  of  induc- 
tion electric  furnace  for  the  manufacture 
of  steel. 

ROENTGEN,  WILHELM  KONRAD.— A 
German  physicist,  born  at  Lennep,  Prus- 
sia, 1845.  He  received  his  doctor's  degree 
at  the  University  of  Zurich,  1868,  and  then 
became  an  assistant  to  Professor  KundL 
at  Wurzburg.  He  was  professor  at  Ho- 
henheim,  Strassburg  and  Geisser,  and  in 
1885  became  professor  of  physics  at  Wurz- 
burg. In  1895  he  read  before  the  Physlco- 
Medical  Society  of  Wurzburg  a paper  upon 
his  discovery  of  the  rays  which  he  called 
"X-rays;"  these  have  since  been  tech- 
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nically  named  “Roentgen  rays,'*  although 
still  popularly  known  as  X-rays.  For  this 
discovery  he  received  many  honors.  Roent  - 
gen also  conducted  researches  in  various 
other  branches  of  physics,  Including  elas- 
ticity, cappillarity,  the  conduction  of  heat 
in  crystals,  the  absorption  of  heat- rays  by 
different  gases,  piezo-electricity,  the  elec- 
tromagnetic rotation  of  polarized  light, 
etc. 

ROENTGEN  APPLIANCE  CO.  — 693 
Mission  St.,  San  Francisco,  Cal.  Manu- 
facturer of  X-ray  equipment.  Business 
established  1919.  President  and  general 
manager,  Frank  Rieber;  vice-president, 
Charles  S.  Wheeler,  Jr. ; secretary  and 
treasurer,  T.  R.  Barrett.  Exclusive  dis- 
tributors, Shaw  Supply  Co.,  Seattle, 
Wash.;  Portland,  Ore.;  Tacoma,  Wash.;  R. 
L.  Scherer  Co.,  Los  Angeles,  Cal.;  Wal- 
lers ted  t & Paul,  San  Francisco,  Cal. 

ROENTGEN  RAYS.— A form  of  radiation 
discovered  by  Wilhelm  Konrad  Roentgen 
in  1895,  while  experimenting  with  vacuum 
tubes.  He  called  this  form  of  radiation 
X-ray,  because  its  exact  nature  was  un- 
known. This  term  is  still  used  and  is 
much  more  common  than  the  term  Roent- 
gen ray.  See  X-rays. 

ROEPER  CRANE  A HOIST  WORKS.— 
1730  N.  10th  St.,  Reading,  Pa.  Manufac- 
turer of  electric  hoists,  traveling  cranes 
and  trolleys.  H.  P.  Roeper,  sole*  owner; 
sales  manager,  E.  F.  Hendricks. 

ROE8SLER  0 4 HASSLACHER  CHEM- 
ICAL CO.— 100  William  St.,  New  York,  N. 
Y.  Manufacturer  of  battery  chemicals.  • 

ROGERS  ELECTRIC  LABORATORIES 
CO.,  THE.— 2015  E.  65th  St.,  Cleveland, 
Ohio.  Manufacturer  of  X-ray,  violet  ray 
and  therapeutic  equipment.  President.  F. 
J.  Langer,  vice-president,  W.  W.  Drake; 
secretary,  treasurer  and  general  manager, 
P.  C.  Greenwell;  sales  manager*.  L.  J. 
Haessly. 

ROGERS  FIBRE  CO.— Boston,  Mass. 
Manufacturer  of  insulation  fibre.  Main  of- 
fice, 121  Beach  St.,  Boston,  Mass.  Factory, 
Kennebunk,  Me.  Branch  offices,  43  W. 
16th  St..  New  York.  N.  Y.;  1024  Filbert  St., 
Philadelphia.  Pa. 

ROGERS  PAPER  MFG.  CO.,  INC.,  THE. 
—219  Hartford  Rd.,  South  Manchester, 
Conn.  Manufacturer  of  insulating  fiber 
products,  paper  and  boards.  Business 
established  1832.  President  and  treasurer, 
O.  H.  Rogers;  secretary,  G.  H.  Pinney; 
general  manager,  Charles  Ray. 

ROGERS-PYATT  SHELLAC  CO.— New 
York,  N.  Y.  Manufacturer  of  mica.  Main 
office,  81  Water  St.,  New  York,  N.  Y. 
Branch  offices,  Boston,  Mass. ; Chicago, 
111.;  San  Francisco,  Cal.;  Philadelphia,  Pa. 

ROGERS  SILVER  PLATE  CO.— Dan- 
bury, Conn.  Manufacturer  of  lighting  fix- 
tures. Exclusive  distributor.  Eclipse  Light 
Co.,  587  Broadway,  New  York,  N.  Y. 

ROGO. — Trade  name  for  electric  iron 
manufactured  by  the  Security  Electric 
Mfg.  Co.,  1463  W.  Ohio  St.,  Chicago,  111. 

ROHACO. — Trade  name  for  farm  light- 
ing and  power  plants  made  by  the  Rob- 
erts.Hamllton  Co.,  413  S.  4th  St..  Minne- 
apolis, Minn. 

ROHN,  GEORGE  F.— 524-26  Jackson  St.. 
Milwaukee,  Wls.  Manufacturer  of  sleet 
cutters,  etc. 

ROHNE. — Trade  name  for  electric  vul- 
canizers  manufactured  by  the  Rohne  Elec- 
tric Co.,  Inc.,  2434  25th  Ave.,  S.,  Minneap- 
olis, Minn. 

ROHNE  ELECTRIC  CO.,  INC.— 2434  25th 
Ave.,  S..  Minneapolis,  Minn.  Manufacturer 
of  electric  heating  devices.  President,  E. 
J.  Rohne;  vice-president,  J.  O.  Handstad; 
secretary,  J.  J.  O’Brien;  treasurer,  O.  Kr. 
Boe. 

ROLLER  BEARINGS.— See  Bearings, 
roller. 

ROLLER-SMITH  CO.— New  York,  N.  Y. 
Manufacturer  of  portable  and  switchboard 
instruments,  meters  and  circuit  breakers. 
Business  established  1908.  President  and 
general  manager,  F.  W.  Roller;  vice-presi- 
dent, R.  D.  Smith;  secretary.  A.  A.  Whit- 
man; treasurer,  F.  W.  Iredell;  sales  man- 
ager, G.  L.  Crosby.  Main  office,  233  Broad- 
way, New  York,  N.  Y.  Factory,  Bethle- 
hem, Pa.  Branch  offices  carrying  stock, 
740  Monadnock  Block,  Chicago.  111.;  6523 
Euclid  Ave.,  Cleveland,  Ohio.  District  of- 
fice, 1202  Majestic  Bldjg.,  Detroit,  Mich. 
Sales  representatives.  General  Machinery 
Co.,  Birmingham,  Ala.;  W.  W.  Gaskill, 
Boston,  Mass.;  W.  G.  Merowit,  Buffalo,  N. 
Y.;  L.  B.  Gottschall,  Dallas,  Tex.;  Alfred 
Collyer  & Co..  Montreal,  Que.,  Can.;  Per- 
kins- Lenoir  Co.,  Philadelphia,  Pa.;  W.  A. 
McCombs  Co.,  Pittsburgh,  Pa.;  Savage  & 
Winter  Co.,  St.  Paul,  Minn.;  G.  W.  Piek- 


sen.  Railway  Exchange  Bldg.,  St.  Louis. 
Mo.;  Electric  Material  Co.,  San  Francisco, 
Cal.;  W.  M.  Price  Co.,  Seattle.  Wash.; 
Perkins- Lenoir  Co.,  Baltimore,  -Md.;  Amer- 
ican Manufacturers  Export  & Import  Co.. 
Seattle,  Wash.;  R.  M.  Scrivener,  Toronto, 
Ont.,  Can. 

ROLLERS,  CABLE.— Cable  rollers  are 
usually  wooden  rollers  or  spools  mounted 
on  a steel  forging  so  designed  that  it  may 
be  secured  to  a messenger  wire  by  means 
of  two  clamping  screws.  The  overhead 
cable  being  run  Is  placed  over  this  roller 
or  over  several  rollers  and  It  may  then  be 
run  out  for  several  feet,  without  excessive 
strain  or  pulling  on  the  cable,  as  it  rolls 
easily  over  the  wooden  rollers. 

Manufacturers: 

KLEIN  & SONS,  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  111.  “Matlock.” 
(See  display  adv.  page  1259.) 

Mountain  Lumber  & Supply  Co.,  Mount 
Union,  Pa.  (wood) 

Specialty  Device  Co.,  The,  106  W.  3rd 
St.,  Cincinnati,  Ohio.  “Bierce.” 

Woodturning  Products  Co.,  Inc.,  Quincy, 
Mass,  (wood) 

ROLLINSON. — Trade  name  for  electrical 
specialties  manufactured  by  the  Mohawk 
Electric  Mfg.  Co.,  16  Kirk  PL,  Newark, 
N.  J. 

ROLL  IS. — Trade  name  for  hollow  handle 
tool  sets  manufactured  by  the  M.  W.  Rob- 
inson Co.,  296  Broadway,  New  York,  N.  Y. 

ROLL  WAY. — Trade  name  for  roller  bear- 
ings manufactured  by  the  Railway  Roller 
Bearing  Co.,  Syracuse,  N.  Y. 

ROMA  MFG.  CO.— 228-230  N.  JefTerson 
SL,  Chicago,  III.  Manufacturer  of  electric 
ironing  machines.  Business  established 
1914.  Copartnership,  C.  F.  Roberg;  August 
Malmberg,  P.  T.  Roberg,  H.  E.  A.  Olson, 
L.  W.  Olson. 

ROME  BRASS  4.  COPPER  CO.— Rome, 
N.  Y.  Manufacturer  of  brass  and  copper 
bars,  sheets,  tubing,  commutator  bars, 
rings  and  segments  and  busbars.  Presi- 
dent and  general  manager.  Barton  Hasel- 
ton;  vice-president,  J.  J.  Armstrong;  sec- 
retary and  sales  manager,  H.  J.  Rowland; 
treasurer,  H.  D.  Wolfe.  Main  office  and 
factory,  Rome,  N.  Y.  Branch  offices.  233 
Broadway,  New  York,  N.  Y.;  Wells  Fargo 
Bldg.,  San  Francisco,  Cal.;  115-119  N.  Mar- 
ket St.,  Chicago,  III. 

ROME  ELECTRICAL  CO.— Rome,  N.  Y. 
Manufacturer  of  electrical  wire.  President, 
Newton  H.  Jones;  vice-president,  W.  W. 
Parry;  secretary  and  treasurer,  George  A. 
Clyde.  Main  office  and  factory,  Rome,  N. 
Y.  Branch  office,  211  High  Ave.,  Cleve- 
land, Ohio. 

ROME  HOLLOW  WIRE  4 TUBE  CO.— 
Railroad  St.,  Rome,  N.  Y.  Manufacturer  of 
brass  and  copper  sheets,  rods  and  tubing. 
Business  established  1909.  President  and 
general  manager,  Frank  J.  DeBisschop; 
vice-president,  James  A.  Spargo;  secretary 
and  treasurer,  Fred  M.  Shelley. 

R&ME  MFG.  CO.— Rome,  N.  Y.  Manu- 
facturer of  brass,  bronze  and  copper  cast- 
ings, electric  railway  forgings,  fixture 
fittings,  metal  stampings,  and  other  cop- 
per, Dras8,  aluminum  and  steel  products. 
President  and  general  manager,  P.  C. 
Thomas;  vice-president.  Barton  Hasleton, 
E.  L.  Spriggs;  secretary,  treasurer  and 
sales  manager,  C.  P.  Drake.  Main  office 
and  factory,  Rome,  N.  Y.  Branch  offices, 
50  E.  42nd  St.,  New  York,  N.  Y.;  1168 
Peoples  Gas  Bldg.,  Chicago,  111.  Sales  rep- 
resentatives, S.  J.  Fitzsimons  Co.,  Cherry 
St.,  Detroit,  Mich.;  Osgood  & Howell. 
Wells  Fargo  Bldg.,  San  Francisco,  Cal.; 
Casey  Sheldon  Foster,  Inc.,  High  St.,  Ft. 
Hill  Sq.,  Boston,  Mass. 

ROME  METAL  PRODUCTS  CO.,  INC.— 
23-31  W.  43rd  St.,  New  York,  N.  Y.  Manu- 
facturer of  fixture  loops.  President,  Max 
Loebenberg;  secretary  and  treasurer,  I.  H. 
Lederman;  sales  manager,  Frank  H.  Kim- 
belL 

ROME  QUALITY.— Trade  name  for  brass 
and  copper  bars,  sheets,  tubing,  commu- 
tator bars,  rings  and  segments  and  bus- 
bars, manufactured  by  the  Rome  Brass  & 
Copper  Co.,  Rome,  N.  Y. 

ROME  WIRE  CO.— Rome,  N.  Y.  Manu- 
facturer of  electric  wires  and  cables, 
bronze  and  copper  rods.  Business  estab- 
lished 1901.  President  and  general  man- 
ager, H.  T.  Dyett;  vice-president,  F.  M. 
Potter;  secretary  and  sales  manager,  C.  R. 
Keeney;  treasurer,  H.  W.  Barnard.  Main 
office,  Rome.  N.  Y.  Factories.  Rome,  N. 
Y.  and  Buffalo,  N.  Y.  Branch  offices,  6 
State  St.,  New  York,  N.  Y.;  833  San  Fer- 
nando Bldg.,  Los  Angeles,  Cal. 

RON  SON. — Trade  name  for  portable 
electric  lamps  manufactured  by  the  Art 
Metal  Works,  Aronson  Sq.,  Newark,  N.  J. 
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ROOKE  AUTOMATIC  REGISTER  CO.— 

Providence,  R.  I.  Manufacturer  of  fare 
registers  for  electric  railways. 

ROONEY  LAMP  CO.,  F.  J.— Hoboken,  N. 
J.  Manufacturer  of  incandescent  lamps 
and  lamp  filaments.  Business  established 
1908.  President  and  general  manager,  F. 
J.  Rooney;  vice-president,  J.  Rooney;  sec- 
retary, J.  C.  Jackson;  saldk  manager,  C. 
Kaye.  Sales  representatives,  James  H. 
Healey.  Boston,  Mass.;  Osterhout  Electric 
Co.,  Philadelphia,  Pa.;  Panama  Lamp  & 
Commercial  Co.,  San  Francisco,  Cal.; 
Smith  Perry  Electric  Co.,  Dallas,  Tex.; 
Electrical  Material  Co.,  Chicago,  111. 

ROOT  CO.,  THE  C.  J>- Bristol.  Conn. 
Manufacturer  of  automatic  counters,  spring 
wire  and  metal  stampings.  President  and 
general  manager,  J.  T.  Chidsey;  vice- 
president,  F.  S.  Barnes;  secretary,  E. 
Beek;  sales  manager,  W.  F.  Middlemas. 

ROOT  ELECTRIC  SIGN  CO.,  INC.,  THE. 
20-30  Lock  St.,  Lockport,  N.  Y.  Manufac- 
turer of  electric  signs.  Business  estab- 
lisheed  1919.  President,  Floyd  A.  Root; 
vice-president,  Arthur  L.  Hoag;  secretary, 
C.  F.  Metzger;  treasurer,  A.  L.  Hoag;  sales 
manager,  Howard  A.  Chase. 

ROOT-MEAN-SQUARE  VALUE.  — The 
square  root  of  the  mean  of  the  squares  of 
the  Instantaneous  values  for  one  complete 
cycle.  Abbreviated  r.m.s.  Also  called  “ef- 
fective value,”  which  see.  Applied  espe- 
cially to  the  r.m.s.  values  of  alternating 
currents  and  alternating  e.m.f.’s. 

ROOT  SPRING  SCRAPER  CO.,  THE.— 
Kalamazoo,  Mich.  Manufacturer  of  street 
car  fenders,  snow  plows  and  sweepers  for 
electric  and  steam  railroads.  F.  N.  Root, 
president  and  general  manager. 

ROOTS. — Trade  name  for  electric  blow- 
;rs,  pumps,  etc.,  manufactured  by  the  P. 
H.  & F.  M.  Roots  Co.,  Connersville,  Ind. 

ROOTS  CO.,  THE  P.  H.  4 F.  M.— Con- 
nersville, Ind.  Manufacturer  of  electric 
blowers  and  pumps.  President,  E.  D.  John- 
ston; vice-president,  C.  C.  Abbott;  secre- 
tary and  treasurer,  Erie  G.  Meeks.  Main 
office  and  factory,  Connersville,  Ind. 
Branch  offices,  432  Peoples  Gas  Bldg.,  Chi- 
cago, 111.;  120  Liberty  St.,  New  York,  N.  Y. 

ROPE  CLAMPS. — See  Clamps,  rope. 

ROPE  CLEATS. — See  Cleats,  rope. 

ROPE  CLIPS,  WIRE.— See  Clips,  wire 
rope. 

ROPE  FIRE  ESCAPE  CO.— 1626  Market 
St.,  Philadelphia,  Pa.  Manufacturer  of  fire 
alarm  boxes  and  gongs. 

ROPE,  LAMP  LOWERING  AND  LAMP 
TRIMMERS*. — Lamp  lowering  rope,  used 
for  lowering  and  hoisting  arc  or  other 
street  lamps,  is  usually  made  of  braided 
cotton  and  given  a weatherproof  finish  to 
resist  the  effect  of  rain  and  snow.  Lamp 
trimmers*  ropes  are  a special  rope  having 
a snap  hook  at  one  end  and  several  rings, 
clamped  at  any  desired  intervals  at  the 
other,  so  as  to  accommodate  lamps  hung 
at  varying  heights  above  the  street.  Trim- 
mers’ ropes  are  generally  used  in  connec- 
tion with  hoisting  ropes  as  portable  ex- 
tensions for  the  latter. 

Manufacturers: 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
745  W.  Van  Buren  St.,  Chicago.  111. 

Roebling*8  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

SAMSON  CORDAGE  WORKS,  Boston. 
Mass.  Samson  spot  cord  for  arc  lamps.  « 
(See  entry  under  Cord  or  cordage,  for 
arc  lamp  suspension,  car  registers  and 
bells,  trolleys,  etc.) — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

ROPE  PAPER. — See  Paper,  fish  and 
rope. 

ROPE,  STEEL  WIRE.— Wire  rope  may 
be  made  with  high  strength,  rigidity,  elas- 
ticity, flexibility,  or  with  almost  any  other 
quality  that  may  be  desired  and  has  con- 
sequently many  mechanical  applications, 
such  m for  hoisting  machinery,  elevators, 
and  haulage  and  transmission  ropes.  The 
rope  is  generally  made  up  of  Standard  wire, 
in  the  larger  sizes  of  small  stranded  cables, 
wound  arouhd  a core  of  steel  or  of  hemp, 
the  latter  more  commonly  where  flexibility 
is  desired.  For  steel  stranded  wire  used 
for  cable  messenger  service,  guy  wires, 
catenary  suspensions,  etc.,  see  Strand, 
galvanized  steel. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  steel  wire  rope.  Send  for  cata- 
log.— Adv. 
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Cope,  T.  J.,  1620  Chancellor  St.,  Philadel- 
phia, Pa. 

Driver-Harris  Co.,  Harrison,  N.  J. 

Fischer  & Hayes  Rope  & Steel  Co..  741- 
745  W.  Van  Buren  St..  Chicago.  111. 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

Leschen  & Sons  Rope  Co.,  A.,  5909  Ken- 
nerley  Ave.,*  St.  Louis,  Mo.  “Hercu- 
les.” 

Moon  Co.,  George  C..  Garwood,  N.  .T. 

PITT  ENGINEERING  CO.,  120  W Kin- 
zie  St.,  Chicago.  111.  _ 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROPE,  TROLLEY,  ELECTRIC  CAR.— A 
speclail  cord  or  rope  of  hard  wear  and 
weather-resisting  exterior  surface  attached 
to  the  trolley  wheel  harp  and  used  as  a 
means  of  controlling  the  trolley  pole,  when 
the  wheel  leaves  the  wire,  and  to  pull  the 
pole  down  and  place  it  under  the  holding 
nook  when  desired.  It  forms  the  connec- 
tion between  the  trolley  catcher,  retriever 
or  other  means  of  attachment  to  the  car. 
and  the  trolley  pole.  $ or  manufacturers 
see  Cord  or  cordage,  braided. 

ROPER  CORP.,  GEORGE  D.— Rockford. 
111.  Manufacturer  of  electric  pumps,  time 
recording  clocks  and  ranges.  Business 
established  1884.  President,  George  D. 
Roper:  vice-presidents,  W.  E.  Derwent,  J. 
C.  Curtain,  M.  R.  Roper,  H.  J.  Jilbert;  as- 
sistant secretary,  H.  J.  Jilbert;  treasurer 
and  general  manager,  M.  P.  Roper;  sales 
managers,  W.  E.  Derwent.  J.  C.  Curtain. 
Main  offices  and  factory,  707  S.  Main  St., 
Rockford.  III.  Branch  office,  San  Fran- 
cisco. Cal. 

ROSE. — Trade  name  for  X-ray  and  high 
frequency  treatment  apparatus  manufac- 
tured by  the  Empire  Electric  Co.,  Inc., 
2227  S.  San  Pedro  St.,  Los  Angeles,  Cal. 

ROSE  BROS.  CO. — Lancaster,  Pa.  Man- 
ufacturer of  portable  electric  lamps.  Busi- 
ness established  1880.  President,  James 
Rose;  vice-president  and  general  manager. 
David  Rose:  secretary  and  treasurer.  J. 
Stanley  Rose;  sales  manager,  Newton  H. 
Prather.  Main  office  and  factory,  221  E. 
Chestnut  St.,  Lancaster,  Pa.  Branch  of- 
fices, Chicago,  III.;  Philadelphia,  Pa.;  New 
York.  N.  Y.;  Atlanta,  Ga. 

ROSE  ELECTRIC  MFG.  CO.— 160  N. 
Wells  St.,  Chicago,  111.  Manufacturer  of 
electrical  novelties. 

ROSE  MFG.  CO.— 910  Arch  St.,  Philadel- 
phia, Pa.  Manufacturer  of  automobile 
heaters,  spotlights,  signals  and  other  au- 
tomobile electrical  accessories. 

ROSENBERG  ELEVATOR  CO.,  F.— 170- 
174  Reed  St.,  Milwaukee,  Wis.  Manufac- 
turer of  electric  passenger  and  freight  ele- 
vators. Business  established  1905.  Presi- 
dent and  general  manager,  William  A. 
Rosenberg;  vice-president.  Arthur  A. 
Rosenberg;  secretary,  treasurer  and  sales 
manager.  Oscar  A.  Rosenberg.  Sales  rep- 
resentatives, Cooley  Elevator  Co.,  522  W. 
Monroe  St.,  Chicago,  III.:  Minneapolis  Ele- 
vator Repair  & Supply  Co.,  19  High  St., 
Minneapolis,  Minn. 

ROSENBUSH  A SOLOMON.— 33rd  St.  & 
Shields  Ave.,  Chicago,  111.  Manufacturers 
of  bronze  powders,  etc. 

ROSETTE. — A device  to  permit  a pen- 
dent or  drop  cord  to  be  connected  to  and 
supported  from  a ceiling  or  fixture  outlet. 
The  body  of  the  rosette  is  usually  of  porce- 
lain and  provides  for  receiving  a cord- 
strain  relief  device  or  has  a recess  in  which 
a knot  in  the  cord  may  be  held  to  remove 
the  pull  of  the  cord  from  its  connecting 
terminals.  The  cord  generally  supports  a 
pendent  lamp  with  shade  or  reflector,  but 
occasionally  it  supports  a pendent  switch. 
Rosettes  are  made  both  in  one  piece  or  in 
two,  of  which  the  body  part  fits  into  vari- 
ous types  of  caps  or  bases.  Most  rosettes 
are  fuseless;  fused  rosettes  are  permitted 
only  in  mills  with  open  wiring.  The  term 
rosette  Is  also  applied  to  a similar  fitting 
for  connecting  a socket  or  fixture  stem  di- 
rect to  the  wiring  without  an  outlet  plate 
or  outlet  box;  instead  of  having  merely  a 
round  hole  for  the  cord  it  has  a short  nip- 
ple or  threaded  bushing  to  which  the  sock- 
et or  light  fixture  stem  may  be  screwed. 
Canopy  rosettes  have  the  rosette  con- 
cealed within  a fixture  canopy. 

ROSETTE  BODIES.— These  consist  of 
the  porcelain  body  part  of  a plain  rosette 
or  a pull-switch  rosette  with  a metal  shell 
having  notches  at  one  end  to  permit  en- 
gagement interchangeably  with  a variety  of 
bases  or  caps.  The  same  body  with  differ- 
ent bases  can  make  various  kinds  of  plain 
ceiling  rosettes  or  switch  rosettes;  with 
different  caps  it  can  make  various  kinds 
of  plain  or  switch  type  fixture  rosettes. 
This  is  carried  out  on  the  same  principle 
as  making  different  types  of  sockets  and 


receptacles  from  the  same  body  with  dif- 
ferent caps  and  bases. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co..  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Thomas  & Sons  Co.,  The  R.,  East.  Liver- 
pool. Ohio.  "Thomas.” 

Union  Flectric  Co..  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

ROSETTES.  CEILING  BUTTON. — Thes^ 
rosettes  consist  usually  of  a small  round 
one-piece  porce’ain  base  hnving  a recess 
to  accommodate  a knot  in  the  pendent 
^ord  and  holes  for  two  mounting  screws. 
The  ends  of  the  cord  are  intended  to  be 
connected  directly  to  the  line  wires,  the 
button  being  placed  between  them.  Ceil- 
ing button  rosettes  are  not  used  as  much 
pa  cleat  rosettes,  which  see. 

Manufacturers: 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Brvant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto.  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co..  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

ILLINOIS  ELECTRIC  PORCELAIN  CO.,‘ 
Macomb,  111.  (See  display  adv.  page 
1301.) 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

National  Electric  Porcelain  -Co.,  The. 
Carey,  Ohio. 

Paiste  Co.,  H.  T..  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co..  342  Capitol  Ave., 
Hartford,  Conn.) 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y^  “P.  & S.” 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Union  Electric  Co..  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

ROSETTES.  CLEAT, — Rosettes  designed 
to  support  pendent  lamp  cords  and  having 
an  extension  on  each  side  carrying  a wire 
terminal  one-half  inch  or  more  above  the 
bottom  surface.  They  are  designed  for  use 
on  open  cleat  wiring  and  permit  the  Cir- 
cuit wires  to  be  run  straight  through  the 
rosette,  which  itself  serves  as  a cleat.  The 
circuit  wires  do  not  have  to  be  cut  but 
merelv  bared  to  connect  to  the  rosette 
b’nding  screws.  Single-piece  rosettes  of 
this  type  have  these  terminals  exposed; 
two-piece  cleat  rosettes  have  a base  much 
like  an  ordinary  porcelain  half  cleat  but 
provided  with  connecting  terminals  in  each 
wire  groove,  the  cap  fitting  over  these  and 
having  a hole  and  knot  recess  for  the  cord. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO..  1011 
Market  St.,  St.  Louis,  Mo.  “Ajax.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Brvant  Electric  Co.,  The.  1121-  State  St.. 
Bridgeport,  Conn.  “Bryant.”  “Junior.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

CRESCENT  ELECTRIC  CO.,  Mountain 
Grove,  Mo.  “Acmfe." 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St..  Montreal,  Que.,  Can. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J.  “Security,”  “Five 
Hundred.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Majestic  Electric  Mfg.  Co..  806  N.  12th 
St..  St.  Louis,  Mo. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Mes- 
co,”  “Manhattan.” 

Mesa  Co.,  Fernando  C..  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Monnrch  Electric  Co.,  Ltd..  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que.. 
Can. 


Paiste  Co.,  H.  T.,  Philadelphia.  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “Little  Gem.” 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Southern  Electrical  Porcelain  Co.,  Inc.. 
Erwin,  Tenn. 

Thomas  & Sons  Co.,  The  R.,  East  Liv- 
erpool, Ohio.  “Thomas.” 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trenton,  N.  J.  “Tecco.” 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

ROSETTES,  CONCEALED  BASE.— 
Rosettes  of  the  two-piece  type  in  which 
the  base  part  entirely  encloses  the  termi- 
nals. The  fuseless  type  Is  often  used  with 
knob-and-tube  concealed  wiring  systems.  In 
the  fused  type  a link  or  cartridge  fuse  Is 
provided  in  the  cap  for  each  side  of  the 
circuit.  The  cap  contacts  fit  against  or 
under  the  base  contacts,  often  with  a 
rotary  wiping  action  before  the  cap  is 
screwed  into  place. 

Manufacturers: 


AJAX  ELECTRIC  SPECIALTY  CO..  1011 
Markbt  St.,  St.  Louis,  Mo.  “Ajax.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant,”  “Jun- 
ior.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo." 

CRESCENT  ELECTRIC  CO.,  P.  O.  Box 
178.  Mountain  Grove,  Mo.  “Acme.” 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St„  Trenton,  N.  J.  “Security,”  “Five 
Hundred.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York.  N.  Y. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington.  N.  J. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.  ) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “Little  Gem.” 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Trenton  Electric  & Conduit  Co.,  Tyler 
& Canal  Sts.,  Trenton.  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  (See  display 
adv.  on  pages  1282-1283.) 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

ROSETTES,  CONDUIT  BOX.  — These 
rosettes  are  arranged  to  be  mounted  on 
the  covers  of  conduit  boxes  or  in  some 
cases  to  fasten  over  the  box  and  serve  as 
the  cover.  If  the  rosette  cap  is  for  pen- 
dent cord  it  has  a knot  recess  or  other 
cord-strain  relief  device.  The  cap  may  be 
provided  with  a threaded  nipple  for  a light 
fixture  bracket  or  short  stem. 

Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St.. 

Hartford,  Conn.  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  f‘Bryant.”  ' 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 
Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J.  “Security,”  “Five 
Hundred.” 

Mesa  Co.,  Fernando  C.,  Coit  SL  & Chan- 
cellor Ave.,  Irvington,  N.  J. 
NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See 
display  adv.  pages  1302-1304.) 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

* Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc„  Solvay  Station. 

Syracuse,  N.  Y.  “P*  & S.” 

SEARS,  HENRY  D..  80  Boylston  St.. 
Boston,  Mass. 

Taylor-Campbell  Electric  Co.,  237  Dun- 
das  St.,  London.  Ont.,  Can. 

Trenton  Electric  & Conduit  Co.,  Tyler  & 
Canal  Sts.,  Trenton,  N.  J. 

Un’on  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton.  N.  J. 

ROSETTES,  FIXTURE.— The  porcelain 
body  of  these  rosettes  has  a round  hole  In 
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the  bottom  for  pendent  cord.  Surrounding 
the  body  is  a metal  shell  with  notches  to 
permit  securing  to  various  kinds  of  Inter- 
changeable caps,  such  as  are  used  on  fix- 
ture sockets.  The  rosette  may  therefore 
be  used  on  either  bracket  or  pendent  fix- 
tures and  harmonize  with  their  finish.  It 
affords  means  for  making  a secure  con- 
nection for  an  extension  to  a desk  lamp, 
boudoir  lamp,  or  other  appliance.  It 
makes  a neater  connection  at  the  fixture 
than  a current  tap.  but  cannot  be  discon- 
nected without  some  trouble. 

Manufacturers: 

American  Wiremold  Co.,  81-83  Woodbine 
St.,  Hartford,  Conn. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.”  ' 

Caldwell  ft  Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Colli  ns -Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York.  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur,  111. 

Fibreduro,  Inc.,  3D6  Broadway,  New 
York,  N.  Y. 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J: 

INTERIOR  LAMP  & FIXTURE 
WORKS.  4888  N.  Clark  St.,  Chicago, 
111. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York.  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display  adv.  pages  1302-1304.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Oliver  Electric  ft  Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Paiste  Co.,  H.  T.,  Philadelphia,  Ta. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford.  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  & S.” 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

VOIGT  CO..  1741-47  N.  12th  St.,  Phila- 
delphia. Pa. 

ROSETTES,  FUSED.— Two-piece  porce- 
lain rosettes  for  pendent  lamp  cords,  hav- 
ing a separable  cap  and  a base  in  which 
are  mounted  suitable-  line  terminals  and 
binding  screws  or  midget  fuse  clips  for 
an  open  link  or  enclosed  fuse  in  each 
side  of  the  circuit.  Fused  rosettes  are 
permitted  only  in  certain  buildings  of  mill 
construction.  If  link  fuses  are  used  they 
must  not  exceed  2 amperes  at  125  volts; 
enclosed  fuses  up  to  3 amperes  at  250 
volts  are  allowed. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant,”  “Thom- 
as.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton.  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St..  Bridesburg,  Philadel- 

. phia.  Pa. 

Manhattan  Electrical  Supply  Co..  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Man- 
hattan.” 

Mesa  Co.,  Fernando  C.,  Colt  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor,  Hart 
ft  Hegeman  Mfg.  Co.,  342  Capitol  AVe., 
Hartford,  Conn.) 

Pass  ft  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  ft  S.” 

SEARS.  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

ROSETTES,  METAL  RACEWAY  OR 
MOLDING. — These  rosettes  have  the  caps 
designed  for  pendent  lamp  cords  or  light 
fixture  brackets  and  the  base  members  are 
made  especially  to  fit  over  or  straddle 
across  the  base  part  of  metal  raceways  or 
moldings.  The  circuit  wires  in  the  race- 
way can  usually  be  connected  to  the 
rosette  terminals  without  cutting. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut ft  Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.”  ’ 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 


Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display  adv.  on  pages  1302-1304.) 

Newman  Mfg.  Co..  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

" Paiste  Co..  H.  T.,  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse,  N.  Y.  “Little  Gem.” 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

ROSETTES,  PULL  SWITCH.  — These 
rosettes  have  a porcelain  body  in  which  is 
mounted  a pull-chain  switch  mechanism  of 
the  socket  type  with  the  chain  coming  out 
of  the  side  as  in  a socket.  The  bottom 
of  the  rosette  has  a bushed  round  hole 
for  a pendent  cord.  The  body  is  enclosed 
in  a metal  shell  that  may  be  secured  in- 
terchangeably to  various  kinds  of  caps  or 
bases,  depending  on  whether  the  rosette 
is  to  be  fastened  to  a fixture  or  directly 
to  a ceiling  or  wall  circuit.  By  means  of 
the  pull  switch  the  extension  circuit  sup- 
plied by  the  cord  is  controlled. 
Manufacturers: 

Arrow  Electric  Co..  103  Hawthorne  St.. 
Hartford.  Conn.  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Paiste  Co.,  H.  T..  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hprt 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  ft  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  ft  S.” 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston.  Mass. 

ROSETTES.  WOOD  RACEWAY  OR 
MOLDING. — These  rosettes  have  the 
porcelain  base  formed  to  fit  on  or  some- 
times straddle  over,  the  base  member  of 
the  raceway,  the  capping  of  which  Is  cut 
to  fit  against  the  rosette.  Circuit  wires 
may  usually  be  looped  through  the  rosette 
terminals  without  being  cut.  The  rosette 
cap  has  a* hole  and  knot  recess  for  pen- 
dent cord;  it  is  seldon  used  as  a bracket 
support 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.”  / 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

Estes  ft  Sons.  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St..  Trenton,  N.  J.  “Security.” 

Mesa  Co.,  Fernando  C.,  Colt  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Paiste  Co..  H.  T..  Philadelphia,  Pa. 
“Paiste.”  (Exclusive  distributor.  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

Pass  & Seymour,  Inc..  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.“ 

SEARS.  HENRY  D.,  80  Boylston  St.. 
Boston,  Mass. 

Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
ton, Mass.  “Hasco.” 

ROSS. — Trade  name  for  annunciators 
manufactured  by  the  Samson  Electric  Co., 
Canton.  Mass. 

ROSS*  CARRIER  CO. — Benton  Harbor, 
Mich.  Manufacturer  of  electric  lumber 
carriers.  President.  H.  B.  Ross;  vice- 
president.  J.  L.  Peden.  Branch  offices, 
Seattle,  Wash.;  New  Orleans,  La. 

ROSS  ENGINEERING  CO.,  J.  J.— 1006  E. 
Larned  St.,  Detroit,  Mich.  Manufacturer 
of  battery  charging  equipment.  Business 
established  1915.  President,  treasurer  and 
general  manager.  J.  J.  Ross;  vice-presi- 
dent. Paul  M.  Dailey,  secretary.  A.  M. 
Ross.  Sales  representatives.  Mann-Suth- 
erland,  30  E.  Larned  St.,  Detroit,  Mich. 

ROSS  HEATER  ft  MFG.  CO.,  INC.— 1407 
West  Ave.,  Buffalo.  N.  Y.  Manufacturer 
of  condensers,  evaporators,  feed  water 
heaters  and  electric  vacuum  pumps. 

ROTAPEX. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Apex  Electrical  Mfg.  Co.,  1067  E.  152nd 
St.,  Cleveland,  Ohio.  (Exclusive  distrib- 
utor, Apex  Electrical  Distributing  Co., 
1089  E.  152nd  St.,  Cleveland,  Ohio.) 

ROTARY. — Trade  name  for  electric 
dishwashers  manufactured  by  G.  S. 
Blakeslee  & Co.,  Cicero,  111. 
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ROTARY  CONVERTER.— An  old  and 
still  quite  commonly  used  name  for  the 
synchronous  converter.  See  Converter, 
synchronous. 

ROTARY  GAP,  RADIO.— See  Spark 
gaps,  radio. 

ROTARY  POLE  CHANGER8.  — See 
Changers,  polarity  or  pole  for  telephone 
circuits. 

ROTARY  SWITCHES.— See  Switches, 
rotary,  flush  and  surface 

ROTATING  ELECTRODES. — Slither  an- 
odes or  cathodes,  or  both,  which  rotate 
rapidly,  in  order  to  keep  the  electrolyte  in 
rapid  motion  and  thus  renew  the  supply 
rapidly  at  the  electrodes.  Using  this  prin- 
ciple, much  higher  current  densities  of 
deposition  may  be  used  without  liberating 
gas  at  the  cathode  and  getting  a poor  de- 
posit. Particularly  useful  in  making  quick 
plating  deposits,  when  nodes  are 

usually  rotated  because  the  cathodes  are 
too  irregular  in  shape.  In  electrolytic 
analysis  it  is  better  to  make  the  cathode 
circular  and  rotate  it:  very  quick  analyses 
can  thus  be  made 

ROTATING  FURNACES.— Electric  fur- 
naces have  been  made  so  as  to  rotate 
around  a vertical  or  a horizontal  axis  in 
order  to  get  uniform  heating  of  the 
charge.  The  electrical  heating  is  either 
by  passing  current  through  the  charge 
itself,  or  by  resistors  embedded  in  the  lin- 
ing of  the  furnace 

ROTATING  SOCKETS.— See  Sockets,  re- 
volving. 

ROTH  BROS,  ft  CO.— Chicago,  111.  Man- 
ufacturers of  motors,  generators,  motor- 
generators  and  grinders.  Business  estab- 
lished 1894.  President,  Charles  H.  Roth; 
vice-president,  A.  P.  Munning;  secretary, 
R.  C.  Fenner;  treasurer,  G.  A.  Roth;  gen- 
eral manager,  H.  E.  Stocker.  Main  office, 
1400  W.  Adams  St.,  Chicago,  111.  Branch 
office.  50  Church  St.,  New  York,  N.  Y. 
Sales  representatives,  Anderson  & Branch, 
Indianapolis,  Ind.;  Morse  ft  Co.,  St.  Louis, 
Mo. 

ROTH  MOTORS. — Trade  name  for  mo- 
tors, generators  and  grinders  manufac- 
tured by  Roth  Bros,  ft  Co.,  1400  W.  Adams 
St.,  Chicago,  111. 

ROTO. — Trade  name  for  boiler  tube 
cleaners  manufactured  by  the  Roto  Co.„ 
Hartford,  Conn. 

ROTO  CO.,  THE.— Hartford,  Conn.  Man- 
ufacturer of  boiler  tube  cleaners.  J.  D. 
Cherry,  president. 

ROTOKOLL. — Trade  name  for  intercom- 
municating telephones  manufactured  by 
the  Samson  Electric  Go.,  Canton,  Mass. 

ROTOPLATER. — Trade  name  for  elec- 
troplating machine  manufactured  by  the 
Connecticut  Dynamo  & Motor  Co.,  Lyons 
Ave.  & Coit  St.,  Irvington,  N.  J. 

ROTOR. — The  rotating  member  of  an 
electrical  machine,  usually  that  of  an  in- 
duction machine.  It  contains  a part  of 
the  iron  of  the  magnetic  circuits  and  one 
or  more  of  the  electric  circuits,  commonly 
those  of  the  secondary  windings.  The 
word  rotor  is  also  used  to  some  extent  for 
the  rotating  member  of  other  machines, 
such  as  steam  turbines. 

ROTREX.  — Trade  name  for  electric 
vacuum  pumps  manufactured  by  the  C. 
H.  Wheeler  Mfg.  Co.,  Lehigh  & Sedgley 
Aves.,  Philadelphia,  Pa. 

ROTURBO. — Trade  name  for  electric  and 
steam  pumps  manufactured  by  the  Manis- 
tee Iron  Works  Co.,  Manistee,  Mich. 

ROUSE  ft  CO..  H.  B.— 2214  Ward  St., 
Chicago,  111.  Manufacturers  of  motor- 
driven  paper  lifts.  President  and  treas- 
urer, H.  B.  Rouse;  vice-president,  William 
J.  Knoll;  secretary,  Walter  A.  Sittig. 

ROUTING  MACHINES,  MOTOR- 
DRIVEN. — These  machines  are  essentially 
a motor-driven  routing  tool  mounted  In  a 
frame  suitable  for  guiding  the  tool.  They 
are  made  in  both  bench  and  portable  types. 
Cutting  grooves  for  the  treads  and  risers 
in  stair  constructions,  grooves  fur  shelv- 
ing, and  fluting  In  wood  panels,  are  among 
their  more  common  applications.  Some  of 
the  portable  types  are  constructed  so  that 
in  the  hands  of  a skilled  workman  they 
may  be  used  for  routing  elaborate  pat- 
terns in  the  wood  following  a pencil  draw- 
ing on  the  surface. 

Manufacturers: 

American  Router  ft  Mfg.  Co.,  P.  O.  Box 
621,  Pittsburgh,  Pa.  “Hunter.” 

Fay  & Egan  Co.,  J.  A.,  705-755  W.  Front 
St.,  Cincinnati,  Ohio.  “Lightning.” 

KELLEY  ELECTRIC  MACHINE  CO.,  Ill 
Dearborn  St.,  Buffalo.  N.  Y.  The 
Kelley  Router  is  a portable  bench  oper- 
ated machine:  Routs  or  cuts  In  a 
straight  or  curved  line  and  is  a labor 


Digitized  by  LjOOQle 


ROWAN 


I 


EMF  ELECTRICAL  YEAR  BOOK  RUBBER 


saver  and* production  machine  on  repe- 
tition work.  The  cutter  travelling  at 
6500  r.  p.  m.  gives  a perfect  finished 
cut.  Cutters  made  to  any  design.  Built 
for  all  standard  voltages.  Used  exten- 
sively for  ten  years  for  stair  rout- 
ing, column  and  pilaster  fluting,  sunken 


Kelley  Routing  Machine 


panel  work,  inlay  routing,  tank  work, 
crowning  and  gaining  for  ribs  in  piano 
backs. — Adv. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

ROWAN  CONTROLLER  CO.,  THE.— 
308  N.  Holliday  St..  Baltimore,  Md.  Man- 
ufacturer of  controllers.  President,  J.  S. 
Rowan;  vice-president,  W.  C.  Jackson; 
treasurer,  A.  M.  Doty.  Sales  representa- 
tive, Wi!liam8-Beasley  Co.,  53  W.  Jackson 
Blvd.,  Chicago,  111.,  and  St.  Louis,  Mo.; 
Electrical  Engineering  & Mfg.  Co.,  Pitts- 
burgh, Pa.;  Cleveland.  Ohio. 

ROWE  MFG.  CO.,  HENRY.— Newaygo, 
Mich.  Manufacturer  of  wood  parts,  dowels, 
turnings  and  special  woodwork.  Business 
established  1899.  President,  A.  A.  Hemily; 
vice-president,  W.  J.  Pike;  secretary, 
treasurer  and  general  manager,  Henry 
Rowe. 

ROXBRO. — Trade  name  for  piston  pack- 
ing manufactured  by  the  Boston  Belting 
Co.,  80  Elmwood  St.,  Boston,  Mass. 

ROXITE. — Trade  name  for  molded  insu- 
lation manufactured  by  the  Northern  In- 
dustrial Chemical  Co0  11  Elkins  St.,  Bos- 
ton, Mass. 

ROYAL. — Trade  name  for  electric  meat 
afid  food  choppers,  grinders,  roasters, 
slicers  and  peanut  butter  machines  manu- 
factured by  the  A.  J.  Deer  Co.,  Inc., 
Hornell.  N.  Y. 

ROYAL. — Trade  name  for  electric  vacuum 
cleaners,  vibrators  and  hair  driers  manu- 
factured by  the  P.  A.  Geier  Co.,  5112  St. 
Clair  Ave.,  Cleveland,  Ohio. 

ROYAL. — Trade  name  for  oil  cups  man- 
ufactured by  the  Lunkenheiraer  Co.,  Cin- 
cinnati, Ohio. 

ROYAL. — Trade  name  for  mica  and  mica 
products  manufactured  by  Meirowsky 
Bros..  11  McPherson  PI.,  Jersey  City, 
N.  J. 

ROYAL. — Trade  name  for  service  cord 
manufactured  by  the  National  India  Rub- 
ber Co.,  Bristol.  R.  I. 

ROYAL. — Trade  name  for  high-tension 
and  other  electrical  specialties  manufac- 
tured by  the  Royal  Electric  Mfg.  Co.,  556- 
606  E.  40th  St.,  Chicago,  111. 

ROYAL  ART  GLASS  CO.— 243  Canal  St., 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures,  portable  lamps  and  domes. 
President  and  treasurer,  Joseph  Bruenn; 
vice-president,  Benjamin  Brafman;  secre- 
tary, Rose  Bruenn. 

ROYAL  CHANDELIER  WORKS.— 12-18 
S.  Hall  St.,  Allentown,  Pa.  Manufacturers 
of  electric  chandeliers.  Business  estab- 
lished 1906.  Partnership,  C.  D.  Butz  and 
E.  H.  Odenheimer. 

ROYAL  ELECTRIC  MFG.  CO.— 556-606 
E.  40th  St.,  Chicago,  111.  Manufacturer  of 
high-tension  and  electrical  specialties. 
President,  C.  R.  Linlnger;  vice-president, 
C.  H Thomas;  secretary,  H.  H.  Herbert; 
treasurer,  F.  M.  Utt.  Sales  representa- 
tives, J.  H.  Burroughs,  Inc.,  Buffalo,  N. 
Y. ; General  Machinery  Co.,  Birmingham, 
Ala.;  Herr  Rubincam  Co.,  Denver,  Colo.; 
Eicher  & Bratt,  Seattle,  Wash.;  Indianap- 
olis Engineering  Co.,  Indianapolis,  Ina.; 
Burlington  Electric  Supply  Co.,  Burlington, 
Iowa;  J.  F.  Schaefer  & Co.,  Kansas  City, 


Mo.;  Northern  States  Electric  Co.,  St. 
Paul,  Minn.;  Baker  Joslyn  Co.,  San  Fran- 
cisco, Cal.;  Filer-Smith  Machinery  Co., 
Winnipeg,  Man.  Can.;  Rose  & O’Hearn, 
Toronto,  Ont.,  Can.;  Packard  Electric  Co., 
St.  Catharines.  Ont.,  Can.;  Piper  Engineer- 
ing Co.,  Cincinnati,  Ohio. 

ROYAL-ROCH ESTER.— Trade  name  for 
electric  household  cooking  and  heating  ap- 
pliances manufactured  by  the  'Rochester 
Stamping  Co.,  Rochester,  N.  Y. 

ROYERSFORD  FOUNDRY  A MACHINE 
CO.,  INC. — West  Royersford,  Pa.  Manu- 
facturer of  motor-driven  punches,  shears, 
etc.  President  and  treasurer,  F.  H. 
Delsher;  vice-president  and  secretary,  H. 
R.  Willi. 

ROZEE-LITE. — Trade  name  for  electric 
lighting  fixtures  manufactured  by  the 
Rozee  Mfg.  Co.,  10  Ionia  Ave.,  S.  W.,  Grand 
Rapids,  Mich. 

ROZEE  MFG.  CO.— 10  Ionia  Ave..  S.  W., 
Grand  Rapids.  Mich.  Manufacturer  of 
electric  lighting  fixtures.  Business  estab- 
lished 1920.  M.  Z.  Rosenfleld,  proprietor. 
Sales  representatives.  Associated  Manu- 
facturers, Detroit,  Mich.;  R.  E.  Davis, 
London,  Ont.,  Can. 

ROZELLE. — Trade  name  for  color  dec- 
orations applied  to  Regent  illuminating 
glassware  manufactured  by  the  Ivanhoe- 
Regent  Works  of  General  Electric  Co., 
5716  Euclid  Ave.,  Cleveland,  Ohio. 

R.P.M. — Abbreviation  for  revolutions  per 
minute. 

R.P.S. — Abbreviation  for  revolutions  per 
second. 

R.  S.  K. — Trade  name  for  electric  horn 
manufactured  by  the  L.  S.  Brach  Mfg. 
Co.,  127-129  Sussex  Ave.,  Newark,  N.  J. 

RUBBER. — Rubber  Is  derived  from  the 
milky  secretion  or  latex  of  certain  tropical 
trees  and  shrubs,  found  chiefly  in  South 
and  Central  America,  Africa,  Ceylon,  and 
Malacca.  The  milky  latex  Is  dried  and 
coagulated,  giving  crude  rubber  which  is 
affected  by  the  temperature,  being  soft  and 
sticky  when  warm  and  stiff  when  cold. 
Crude  rubber  is  usually  In  the  form  of 
lumps  or  biscuits,  which  are  boiled  in 
water,  ground,  washed,  dried,  mixed  with 
sulphur,  adulterants  and  filler  and  then 
rolled  out  or  calendered.  Rubber  is  al- 
most always  adulterated,  due  to  the  high 
cost  of  pure  rubber;  most  high-grade  rub- 
ber products  contain  only  20  to  30%  of  pure 
gum.  Some  of  the  adulterants  used  are 
paraffin,  oil.  pitch  and  ozokerite,  and  the 
fillers  frequently  used  are  white  or  red 
lead,  barium  sulphate,  zinc  oxide,  chalk, 
lampblack,  talc,  etc. 

Vulcanized  rubber  is  obtained  by  heat- 
ing rubber  and  sulphur  above  the  melting 
point  of  sulphur,  which  is  120*  C.,  when 
the  two  combine  Into  a new  product.  Vul- 
canized rubber  is  more  elastic,  stronger 
and  less  affected  by  temperature  changes 
than  pure  rubber.  The  electrical  properties 
of  rubber  vary  greatly  according  to  its 
composition.  Its  dielectric  strength  is 
11,800  to  20,000  volts  per  mm.,  and  its 
resistivity  about  * 1014  to  10w  ohm-cm.  Its 
temperature  coefficient  is  negative  and  is 
quite  large,  ranging  from  2%  to  4%  per 
degree  centigrade. 

RUBBER  BOOTS. — See  Boots,  linemen's 
rubber. 

RUBBER  BUSHINGS.— See  Bushings, 
rubber. 

RUBBER  CALENDERS,  MILLS  AND 
OTHER  RUBBER-WORKING  MACHIN- 
ERY, MOTOR-DRIVEN.— The  reduction  of 
crude  rubber  and  preparation  for  use  as 
insulating  tubing,  sheets,  rods,  etc.,  and 
the  many  other  uses  of  rubber  for  non- 
electrical purposes,  requires  much  motor- 
driven  machinery.  In  the  reduction  proc- 
ess the  lumps  or  biscuits  of  crude  rubber 
are  ground  and  mixed  with  sulphur  and 
adulterants  in  motor-driven  machinery. 
It  Is  then  calendered,  or  run  between  the 
large  iron  cylinders  of  a motor-driven  ma- 
chine. This  process  smooths  the  rubber 
out  and  rolls  it  into  sheets.  It  is  re- 
peated many  times  and  the  sheets  cut 
Into  strips  and  calendered  again  to  thor- 
oughly mix  In  the  adulterants.  The  final 
smooth  sheets  are  produced  by  these  ma- 
chines. In  the  production  of  the  various 
forms,  such  as  rods,  tubing,  etc.,  motor- 
driven  machinery  is  also  used  to  form  and 
straighten  the  product. 

Manufacturers: 

Vaughn  Machinery  Co.,  The,  Cuyahoga 
Falls.  Ohio. 

Wellman-Seaver-Morgan  Co..  The,  7000 
Central  Ave.,  Cleveland,  Ohio.  "W- 
S-M.” 

RUBBER-COVERED  WIRE.— See  Wire, 
rubber-covered. 


RUBBER  FOR  WIRE  AND  CABLE  IN- 
SULATION.— Rubber  used  for  wire  and 
cable  insulation  is  soft  pure  rubber  that 
does  not  contain  a large  percentage  of  sul- 
phur and  other  adulterants.  The  condition 
of  the  rubber  depends  upon  the  process  to 
be  used  in  the  insulation  of  the  wire. 
There  are  three  processes  by  which  rub- 
ber is  usually  put  on  the  wire.  In  the 
first  a straight,  long,  narrow  strip  is 
pressed  around  the  wire.  In  the  second  a 
rubber  tape  is  wound  spirally  around  the 
conductor.  The  third  process  uses  the 
rubber  in  bulk  form  and  the  wire  is  run 
through  a die  through  which  the  com- 
pound is  pressed  on  the  wire  as  a seam- 
less tube. 

Manufacturers: 

Aetna  Rubber  Co.,  811-815  E.  79th  St., 
Cleveland,  Ohio.  # 

Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia,  Pa. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

Empire  Rubber  & Tire  Corp.,  N.  Clin- 
ton Ave.  & Mulberry  St.,  Trenton. 
N.  J. 

Essex  Rubber  Co.,  Trenton,  N.  J. 

Faultless  Rubber  Co..  Ashland,  Ohio. 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts..  Philadelphia,  Pa. 

Goodrich  Rubber  Co.,  B.  F.,  Akron, 
Ohio. 

Goodyear  Tire  & Rubber  Co.,  1144  E. 
Market  St.,  Akron.  Ohio. 

Hodgman  Rubber  Co.,  Puckahoe,  N.  Y. 

Mathias- Hart  Co.,  516  Atlantic  Ave.. 
Boston,  Mass. 

New  York  Belting  & Packing  Co.,  91 
Chambers  St.,  New  York,  N.  Y. 

Traveler  Rubber  Co.,  Bethlehem,  Pa. 

UNITER  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y. 

RUBBER  GASKETS.— See  Gaskets,  rub- 
ber. 

RUBBER  GLOVES.— See  Gloves,  line- 
men's rubber. 

RUBBER  INSULATED  METAL  CORP. 

—Plainfield,  N.  J.  Manufacturer  of  insu- 
lated pliers,  etc. 

RUBBER  JARS,  BATTERY.— See  Jars. 

battery  rubber. 

RUBBER  KEYS  (SOCKET  AND 
SWITCH).— See  Keys,  socket  and  switch. 

RUBBER  LININGS  (SOCKET).  — See 

Linings,  socket. 

RUBBER  MATTING.— See  Matting,  rub- 
ber insulating. 

RUBBER  PLIER  INSULATING 

SLEEVES.— See  Plier  insulating  sleeves. 

RUBBER  RINGS.— See  Rings,  fiber, 
rubber  and  other  insulating. 

RUBBER  (HARD)  RODS,  SHEETS, 
TUBES.  TUBING,  ETC.— Hard  rubber, 
also  called  ebonite  or  vucanite,  is  a rub- 
ber compound  with  a high  sulphur  con- 
tent and  highly  vulcanized.  It  possesses 
many  desirable  insulating  properties  at 
ordinary  temperatures,  having  a resistiv- 
ity of  about  10“  to  10“  ohm-cm.,  and  a 
dielectric  strength  from  39,000  to  80,000 
volts  per  mm.,  for  small  thicknesses.  It 
is  a hard  and  brittle  material,  but  can  be 
worked  into  many  shapes  and  machined 
and  polished.  It  is  made  in  many  forms, 
such  as  sheets,  rods,  tubes,  etc.,  which 
find  extensive  use  in  electrical  apparatus. 
Hard  rubber  has  in  recent  years  been  re- 
placed by  molded  insulations  to  some  ex- 
tent, however. 


Manufacturers: 

Aetna  Rubber  Co.,  811-815  E.  79th  St.. 
Cleveland,  Ohio.  "Aetnalite  Com- 
pound." 

Atlantic  Tubing  Co.,  1756  Cranston  St. 

Providence,  R.  I.  (Tubing.) 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Belden  Mfg.  Co.,  2300  S.  Western  Ave.. 
Chicago,  111. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Davol  Rubber  Co.,  69  Point  St.,  Provid- 
ence, R.  I. 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 
Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Luzerne  Rubber  Co.,  The,  Trenton,  N.  J. 
Poliak  Tool  & Stamping  Co.,  81-85  Free- 
port St.,  Dorchester,  Boston,  Mass. 
"Universal." 

Stokes  Rubber  Co.,  Joseph.  Trenton, 
N.  J. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  Parts  of 
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hard  rubber  for  electrical  apparatus 
and  insulating  purposes.  Sheets,  rod 
and  tubing  for  electrical  apparatus, 
and  a wide  variety  of  molded  and 
turned  articles  for  electrical  insulat- 
ing purposes.  All  of  highest  grade 
specially  compounded  hard  rubber. 
Made  standard  or  to  meet  specifica- 
tions.— Adv. 

RUBBER  TAPE.— See  Tape,  rubber. 

RUBBER  (SOFT)  TUBING,  SHEETS, 
ETC. — Rubber  that  does  not  contain  a 
large  percentage  of  sulphur  or  other  adul- 
terants, and  is  not  highly  vulcanized  is 
soft  and  flexible.  In  this  form  it  is  made 
principally  in  sheets  or  tubes,  from  which 
many  rubber  products  are  made.  Soft, 
properly  vulcanized  rubber  may  be 
stretched  to  about  seven  times  its  orig- 
inal length.  Its  electrical  properties  are 
about  the  same  as  those  described  above 
under  Rubber.  Its  principal  electrical  use 
is  for  rubber-covered  wire. 

Manufacturers: 

Aetna  Rubber  Co.,  811-815  E.  79th-  St., 
Cleveland,  Ohio. 

Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia.  Pa. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

Empire  Rubber  & Tire  Corp.,  N.  Clinton 
Ave.,  & Mulberry  St.,  Trenton,  N.  J. 

Essex  Rubber  Co.,  Trenton,  N.  J. 

Faultless  Rubber  Co.,  Ashland,  Ohio. 
f<W6&r6V6r 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 

Goodyear  Tire  & Rubber  Co.,  1144  E. 
'Market,  St.,  Akron,  Ohio. 

Hodgman  Rubber  Co.,  Tuckahoe,  N.  Y. 

Mathias-Hart  Co.,  616  Atlantic  Ave., 
Boston,  Mass. 

New  York  Belting  & Packing  Co.,  91 
Chambers  St.,  New  York,  N.  Y. 

Salisbury  & Co.,  Inc.,  W.  H.,  308-i0  W. 
Madison  St.,  Chicago,  111. 

Traveler  Rubber  Co.,  Box  589,  Bethle- 
hem, Pa. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S." 

RUBBER  VULCANIZING  MACHINES. 

— See  Vulcanizers,  electric. 

RUBBER  WASHERS.  — See  Washers, 
miscellaneous  insulating. 

RUBBING  AND  POLISHING  MA- 
CHINES, MOTOR- DRIVEN.— These  ma- 
chines are  used  for  polishing  and  surfac- 
ing furniture,  marble,  lithographing  stone, 
etc.  The  common  types  are  portable,  con- 
sisting of  a flat  grinding  and  polishing 
wheel  directly  driven  by  an  electric  motor, 
the  machine  being  very  similar  to  floor 
surfacing  and  polishing  machines.  Other 
more  special  machines  are  employed  for 
rubbing  furniture.  These  machines,  usu- 
ally large  stationary  machines,  have  A 
polishing  shoe  mounted  on  a belt  or  rod. 
A motor  drives  a mechanism  which  causes 
the  shoe  to  move  rapidly  forward  and  back 
at  the  same  time  being  moved,  after  each 
stroke,  a short  distance  perpendicular  to 
the  stroke,  so  that  the  machine  will  cover 
an  entire  surface  evenly.  The  length  of 
the  stroke  may  be  adjusted  to  suit  the 
piece  being  polished. 

Manufacturers: 

Bennett-O’Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111. 

Campbell  Machine  Co., -Inc.,  Wollaston, 
Mass. 

Cavicchl  Polishing  Machinery  Co.,  3-5 
Woodworth  St.,  Neponset,  (Boston), 
Mass. 

Chicago  Flexible  Shaft  Co.,  5600  W. 
Roosevelt  Rd.,  Chicago,  111.  “Chicago." 

Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton St.,  Chicago,  111. 

Forbes  & Myers,  172  Union  St.,  Worces- 
ter, Mass. 

Herr  Mfg.  Co.,  John,  44  N.  4th  St., 
Philadelphia,  Pa.  “E-Z,“  “Two-In- 
One." 


When  writing  to  manufacturers  please 
mention  the 
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INTERNATIONAL  FLOOR  MACHINE 
CO..  151  W.  36th  St.,  New  York,  N.  Y. 
The  “International,"  an  electrically- 
operated,  portable  machine  for  scrub- 
bing floors  of  all  materials,  reflnishing 
and  polishing  waxed  hardwood  floors. 
Also  used  for  grinding  marble,  ter- 
razo,  mosaic  and  composition  floors. 
The  machine  is  self-propelling  and  can 
be  easily  operated  by  a woman.  Made 


International  Floor  Machine 


in  two  sizes:  Model  “A"  is  equipped 
with  a 1/3-hp.  motor;  weight  of  ma- 
chine, 80  lbs.;  diameter  of  brushes,  15 
in.  Model  “B“  is  equipped  with  a 1/6- 
hp.  motor;  weight  of  machine,  40  lbs.; 
diameter  of  brushes,  11  in.  Both 
models  are  very  thoroughly  constructed 
and  equipped  with  ball  bearings 
throughout. — Adv. 

KELLEY  ELECTRIC  MACHINE  CO.. 
111-119  Dearborn  St.,  Buffalo,  N.  Y. 
(Floor.) 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome,  N.  Y.  “Utility." 

Mattison  Machine  Works,  Rockford,  111. 

Wagner  Machine  Works,  F.,  Laurel  Hill, 
N.  Y.  “Wagner." 

Webster  & Perks  Tool  Co.,  The,  Center 
& Jefferson  Sts.,  S.  E.,  Springfield, 
Ohio. 

RUBEROID  CO.— New  York,  N.  Y. 
Manufacturer  of  insulating  papers,  com- 
pounds, paints,  tapes  and  varnishes. 
Business  established  1884.  President, 
Michael  Dreicer;  vice-presidents,  Herbert 
Abrahams,  H.  A.  Gillespie;  secretary  and 
treasurer,  Felix  Jellenik;  sales  manager 
(Electrical  Dept.),  C.  E.  Smith.  Main  of- 
fice, 95  Madison  Ave.,  New  York,  N.  Y. 
Factories,  Bound  Brook,  N.  J.;  Joliet,  111.; 
Montreal.  Que.,  Can.  Branch  offices  and 
warehouses,  417  S.  Dearborn  St.,  Chicago, 
111.;  10  High  St.,  Boston,  Mass. 

RUBOIL. — Trade  name  for  belting  man- 
ufactured by  the  Ruboil  Belting  Co.,  41  N. 
10th  St.,  Philadelphia,  Pa. 

RUBOIL  BELTING  CO.— Philadelphia, 
Pa.  Manufacturer  of  belting.  Business 
established  1901.  President,  C.  P.  Land- 
reth;  secretary  and  treasurer,  N.  S. 
Powell;  general  manager,  E.  P.  Hara; 
sales  manager.  N.  H.  Lyke.  Main  office 
and  factory,  41  N.  10th  St.,  Philadelphia, 
Pa.  Branch  offices  carrying  stock,  77 
Canal  St.,  Boston,  Mass.;  550  W.  Lake  St., 
Chicago.  111.  Sales  representatives,  Weber 
& Litten,  530  Duquesne  Way,  Pittsburgh, 
Pa.;  Pacific  Mill  & Mine  Supply  Co.,  616 
Mission  St.,  San  Francisco,  Cal.,  and  310 
E.  3rd  St.,  Los  Angeles,  Cal. 

RUBY. — Trade  name  for  sign  receptacle 
manufactured  by  the  Bryant  Electric  Co., 
1421  State  St.,  Bridgeport,  Conn. 

RUBY  CHEMICAL  CO.,  THE.— 68-70 
McDowell,  Columbus,  Ohio.  Manufacturer 
of  soldering  flux.  Business  established 
1909.  President,  Dr.  A.  P.  Taylor;  vice- 
president,  H.  A.  Bishop;  secretary,  treas- 
urer and  general  manager,  Fred  H.  Per- 
fect. 

RU  BYFLU  ID. — Trade  name  for  soldering 
flux  manufactured  by  the  Ruby  Chemical 
Co.,  68-70  McDowell,  Columbus,  Ohio. 

RUBY-JEFFERSON.— Trade  name  for 
automobile  lamps  manufactured  by  the 
Jefferson  Glass  Co.,  Follansbee,  W.  Va. 

RUE-NELSON  MFG.  CO„  INC.— 1153 
16th  Ave.,  S.  E.,  Minneapolis.  Minn.  Man- 
ufacturer of  electric  washing  machines. 
President  and  treasurer,  Edward  Rue; 
vice-president,  Alfred  Nelson;  secretary, 
A.  Harvey  Nelson. 

RUEMMELI-DAWLEY  MFG.  CO.,  THE. 
—3911  Chouteau  Ave.,  St.  Louis,  Mo. 


Manufacturer  of  motor-driven  refrigerat- 
ing and  ice  making  machinery,  tanks  for 
power  plants,  boilers,  etc.  President,  A. 
Ruemmeli;  secretary,  J.  Nieywoehner; 
treasurer,  H.  Surber;  sales  manager,  E. 
William  Schadeck. 


RUGGLES  A RUGGLES.— Batavia,  111. 
Manufacturers  of  flue  cleaners.  L.  W. 
Johnson,  owner  and  manager. 

RUGGLES-KLINGEMANN  MFG.  CO.— 
15  Foster  St.,  North  Salem,  Mass.  Manu- 
facturer of  draft  regulators. 

RUHMKORFF  COILS.— See  Coils,  in- 
duction, electrotherapeutic.  , 

RULES.  FOLDING  AND  ZIGZAG, 
ELECTRICIANS’. — The  folding  rules  are 
commonly  two-foot  rules  which  fold,  on 
hinges,  into  four  sections  so  that  folded 
the  rules  are  6 ins.  long  and  may  be  easily 
carried  in  the  pocket.  To  prevent  wearing 
at  the  edges  and  splitting  and  cracking, 
the  rule  is  generally  brass  bound  on 'all 
edges.  The  zigzag  rules  are  usually  made 
up  in  lengths,  unfolded,  of  5 or  6 ft.  and 
fold  into  short  lengths  so  that  the  folded 
rule  may  be  carried  in  the  tool  kit  or 
pocket.  Though  the  over-all  lengths  of 
this  type  rule  are  accurate,  the  scale  divi- 
sions are  not  so  finely  marked  and  it  is 
consequently  used  on  rougher  work  than 
the  two- foot  folding  rule. 

Manufacturers: 

American  Rule  Mfg.  Co.,  Inc.,  127  Hum- 
boldt St.,  Brooklyn,  N.  Y. 

Internationl  Scale  Co.,  Canby  Bldg., 
Dayton,  Ohio.  “International." 

Lufkin  Rule  Co.,  The,  Saginaw,  Mich. 

Rustless  Rule  Co.,  Inc.,  The,  9 Lafay- 
ette Ave.,  Buffalo,  N.  Y.  “Rustless." 

Stanley  Works,  The,  New  Britain,  Conn. 


RULES  FOR  ELECTRICAL  EQUIP- 
MENT IN  COAL  MINES.— The  Bureau  of 
Mines,  Washington,  D.  C.,  has  issued 
“Suggested  Safety  Ftules  for  Installing  and 
Using  Electrical  Equipment  in  Bituminous 
Coal  Mines."  The  title  sufficiently  indi- 
cates Its  scope.  These  rules  were  issued 
in  1916  and  have  not  since  been  revised. 
Copies  can  be  obtained  from  the  Superin- 
tendent of  Documents,  Government  Print- 
ing Office,  Washington,  D.  C.,  for  five 
cents  each. 


RULES, 

TRICIANS’ 


STEEL, 

AND 


STRAIGHT,  ELEC- 
MECHANICS’.  — The 


straight  steel  rules  are  accurately  scaled 
and  are  commonly  used  where  a ruling 
edge  and  accurate  scale  are  desired  in  one 
instrument.  They  generally  have  a greater 
variety  of  scale  division,  and  are  of  course 
much  more  durable  than  the  folding  or 
zigzag  rules. 


Manufacturers: 


Athol  Machine  Co.,  Athol.  Mass.  “Athol." 
Goodell-Pratt  Co.,  Greenfield,  Mass.  # 
Lufkin  Rule  Co.,  The,  Saginaw,  Mich. 
RUMSEY  PUMP  CO.,  LTD.— Seneca 
Falls,  N.  Y.  Manufacturer  of  electric 
pumps.  President,  Henry  R.  Micks;  sec- 
retary, R.  R.  Micks;  treasurer,  B.  A.  Wes- 
sell.  Main  office,  Seneca  Falls,  N.  Y. 
Branch  offices,  49  Federal  St.,  Boston, 
Mass.;  75  Warren  St.,  New  York,  N.  Y. 


RUNNER. — The  runner  or  rotor  of  a hy- 
draulic turbine  consists  of  the  hub, 
crowns,  rings  and  buckets.  The  design  and 
method  of  construction  vary  greatly,  de- 
pending on  the  conditions  of  service. 
Some  runners  are  made  in  one  solid  cast- 
ing and  may  be  made  of  iron,  steel  or 
bronze.  Tangential  (impulse)  wheels  are 
usually  made  with  separate  body  and 
buckets.  This  method  permits  of  carefully 
polishing  the  bucket  surfaces  which  adds 
slightly  to  the  efficiency. 

RUNOFF. — A term  used  in  hydraulics  to 
denote  the  quantity  of  water  flowing  in  a 
stream  at  any  time.  It  depends  primarily 
on  rainfall,  but  is  influenced  by  many 
other  elements  and  conditions.  The  run- 
off of  any  stream  can  only  be  determined 
by  a long  study  of  that  particular  section 
of  the  country.  There  is  no  direct  rela- 
tion between  average  runoff  and  rainfall, 
nor  between  average  runoff  and  maximum 
and  minimum,  consequently  each  must  be 
considered  separately.  Runoff  is  usually 
expressed  in  cubic  feet  per  second.  A de- 
pendable knowledge  of  its  value  is  neces- 
sary preliminary  to  the  design  of  a water- 
power plant. 

RUNZEL-LENZ  ELECTRIC  MFG.  CO. 

— 1751  N.  Western  Ave.,  Chicago,  111. 
Manufacturer  of  switchboard  wire.  Busi- 
ness established  1904.  President,  W.  L. 
Runzel;  secretary  and  treasurer,  J.  M. 
Lenz. 


RUPTURE  VOLTAGE.— That  voltage 
which  will  break  down  the  insulation  be- 
tween two  conductors,  permitting  a spark 
to  pass  between  them,  is  called  the  rup- 
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ture  voltage.  Compare  with  Dielectric 
strength. 

RURAL. — Trade  name  for  oiling  device 
manufactured  by  the  Michigan  Lubricator 
Co.,  3643  Beaubien  St.,  Detroit,  Mich. 

RUSCO. — Trade  name  for  power  trans- 
mission belting  manufactured  by  the  Rus- 
sell Mfg.  Co.,  520  Russell  Ave.,  Middletown, 
Conn. 

RUSH  BROS.  CO.— 136  W.  Lake  St., 
Chicago,  111.  Manufacturer  of  porcelain 
lighting  fixtures.  Sales  manager,  C.  G. 
Rush. 

RUSSELL'A.  STOLL  CO.— New  York,  N. 
Y.  Manufacturer  of  industrial  and  marine 
lighting  equipment.  President,  Albert  F. 
Stoll;  vice-president  and  treasurer,  Wil- 
liam F.  Meschenmoser;  secretary,  Fred  H. 
Sander.  Main  office  and  factory,  17-27 
Vandewater  St.,  New  York,  N.  Y.  Branch 
offices.  326  W.  Madison  St.,  Chicago,  111.; 
American  Bldg.,  Baltimore,  Md. 

RUSSELL  CAR  A SNOW  PLOW  CO.— 
Ridgway,  Pa.  Manufacturer  of  snow 
plows,  cars  and  sweepers  for  steam  and 
electric  railroads.  Business  established 
1S02.  President.  H.  R.  Hyde;  vice-presi- 
dent, L.  G.  Hall;  secretary  and  treasurer, 
C.  R.  Slade;  general  manager,  J.  M.  Fynn; 
sales  manager,  D.  S.  Dickinson.  Sales 
representative,  Wendell  & Mac  Duffie  Co., 
61  Broadway,  New  York,  N.  Y. 

RUSSELL  ELECTRIC  CO.— 140  W.  Aus- 
tin Ave.,  Chicago,  111.  Manufacturer 
of  electric  fans  and  electric  heating  ap- 
pliances. Business  established  1916. 
President,  treasurer  and  general  manager. 
Thomas  C.  Russell;  vice-president,  Howard 
W.  Chittick;  secretary,  M.  C.  Russell. 

RUSSELL  ELECTRIC  CO.— Danbury, 
Conn.  Manufacturer  of  electric  horns,  toy 
engines  and  push  buttons.  Business  es- 
abfished  1893.  ITesident  and  general  man- 
ager, W.  pari  Russell. 

RUSSELL- HAMMER.— Trade  name  for 
electric  horn  manufactured  by  the  Russell 
Electric  Co.,  Danbury,  Conn. 

RUSSELL- KINKAID  CO.— 3028  S.  La- 
Salle St.,  Chicago,  111.  Manufacturers  of 
water  treating  compounds.  Partnership, 
H.  Russell  and  A.  M.  Kinkaid. 

RUSSELL  MFG.  CO.— Middletown,  Conn. 
Manufacturer  of  power  transmission  belt- 
ing. H.  W.  Kelsey,  sales  manager.  Main 
office  and  factory,  520  Russell  Ave.,  Middle- 
town,  Conn.  Branch  offices,  349  Broad- 
way, New  York,  N.  Y.;  226  Jefferson  Ave., 
E.,  Detroit,  Mich.;  1438  Michigan  Ave., 
^hicago,  111.;  €0  S.  Forsyth  St.,  Atlanta, 
da. 

RUSSELL  MFG.  CO.— Niagara  Falls. 
N.  Y.  Manufacturer  of  controller  fingers. 
Richard  Russell,  owner.  Main  office,  814- 


S. — The  letter  S is  the  chemical  symbol 
for  the  element  sulphur.  It  is  also  used  as 
an  abbreviation  for  south  in  marking  the 
south-seeking  pole  of  a permanent  mag- 
net. The  form  s is  often  used  as  an  ab- 
breviation for  second,  the  unit  of  time,  as 
in  r.p.s. 

S.  A. — Trade  name  for  steam-driven 
blowers  and  turbines  manufactured  by  the 
Power  Turbo-Blower  Co.,  347  Madison 
Ave.,  New  York,  N.  Y. 

S.  A C. — Trade  name  for  high-voltage 
protective  and  switching  equipment  manu- 
factured by  Schweitzer  & Conrad,  Inc., 
4431-4439  Ravenswood  Ave.,  Chicago,  111. 

S A H. — Trade  name  for  oil  fuse  and 
transformer  cutouts  manufactured  by  the 
Chemelectric  Co.,  4327  Ken  more  Ave.,  Chi- 
cago, 111.  (Exclusive  distributor,  G.  & W. 
Electric  Specialty  Co.,  7440  S.  Chicago 
Ave.,  Chicago.  111.) 

SAM  LAMP  CO.— 118  W.  36th  St.,  Los 
Angeles,  Cal.  Manufacturer  of  spotlights, 
headlights  and  searchlights.  James  R. 
Shirreffs,  manager.  Sales  representatives. 
Consolidated  Sales  Co.,  1159  Post  St.,  San 
Francisco,  Cal.;  F.  C.  West  Corp.,  616  S. 
Michigan  Ave.,  Chicago,  111.;  Werner  & 
Butts,  17  Battery  PL,  New  York,  N.  Y. 

S A N. — Trade  name  for  electric  hair 
wavers  manufactured  by  the  Le  Bijou 
Specialties,  186  N.  LaSalle  St..  Chicago,  111. 


SI 8 Bath  Ave.,  Niagara  Falls,  N.  Y.  Fac- 
tories, Niagara  Ears,  N.  Y.,  and  Toronto, 
Out..  Can.  Branch  office,  557  King  St., 
West,  Toronto,  Ont.,  Can. 

RUSSELL  SPECIALTY  MFG.  CO.— 

2944  W.  Lake  St.,  Chicago,  111.  Manufac- 
turer of  vulcanized  sheets,  rods  and  tub- 
ing. President  and  treasurer,  F.  H.  Foster; 
secretary,  W.  R.  Woodward. 

RUST  ENGINEERING  CO.— Pittsburgh. 
Pa.  Manufacturer  of  power  plant  chim- 
neys. Main  office  and  factory,  Pittsburgh, 
Pa.  Brahch  offices,  Washington,  D.  C. ; 
Birmingham,  Ala. 

RUSTLESS. — Trade  name  for  zigzag 
rules  manufactured  by  the  Rustless  Rule 
Co.,  Inc..  9 Lafayette  Ave.,  Buffalo,  N.  Y. 

RUSTLESS  RULE  CO.,  INC.,  THE.— 9 

Lafayette  Ave.,  Buffalo,  N.  Y.  Manufac- 
turer of  electricians’  zigzag  rules.  Presi- 
dent and  treasurer,  J.  H.  McCaffrey;  vice- 
president,  secretary  treasurer  and  man- 
ager, T.  G.  McCaffrey. 

RUSTNAUGHT. — Trade  name  for  pro- 
tective pafnt  manufactured  by  the  Bil- 
lings-Chapin  Co.,  1153  E.  40th  St.,  Cleve- 
land, Ohio. 

RUST  PREVENTIVES.— To»  protect 
tools,  fixtures,  gages,  machinery,  etc.,  from 
rust  while  in  shipment  or  storage,  the 
metal  surfaces,  especially  machined  or 
highly  finished  surfaces,  of  such  equip- 
ment and  devices  are  usually  coated  with 
a special  rust-preventing  compound.  Vari- 
ous compounds  are  employed,  generally 
grease  mixtures  which  will  not  run  when 
subjected  to  reasonable  temperature  and 
which  may  be  easily  wiped  off  when  it  is 
desired  to  clean  the  surfaces  covered. 

Manufacturers: 

Conversion  Products  Corp..  149  Broad - 
wav,  New  York.  N.  Y.  “Stazon.” 

Dearborn  Chemical  Co.,  332  S.  Michigan 
Ave.,  Chicago,  111.  “No-Ox-Id. “ 

Parker  Rust-Proof  Co.,  623-45  Milwau- 
kee Ave.,  Detroit,  Mich.  “Parker 
Process.” 

RUST- PROOF. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Woodrow  Mfg.  Co.,  Newton,  Iowa. 

RUST  SOLVENTS.— Rust  may  be  re- 
moved by  scraping  or  filing,  but  perhaps 
the  easiest  method  is  by  use  of  special 
solvent  compounds.  Such  compounds 
when  applied  to  the  surface  will  dissolve 
the  rust  without  corroding  or  “eating”  into 
the  surface  of  the  metal. 

Manufacturer: 

Frasse  & Co.,  Peter  H.,  417  Canal  St., 
New  York,  N.  Y.  “Meno.” 
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S A S. — Trade  name  for  friction  clutch 
couplings  and  pulleys  manufactured  by  A. 
L.  Schultz  & Son,  1675  Elston  Ave.,  Chi- 
cago, 111. 

S A S AUTOMATIC  GRATE  CO.— 320  E. 

North  Water  St..  Chicago,  111.  Manufac- 
turer of  furnaces  and  chain  grate  stokers. 
President,  E.  W.  Ritter;  secretary  and 
treasurer,  W.  T.  Ritter. 

S A W. — Trade  name  for  oil  filters 
manufactured  by  Seehausen,  Wehrs  & Co., 
179  N.  Franklin  St.,  Chicago,  111. 

SAFE-LIGHT. — Trade  name  for  photo- 
graph developing  lamps  manufactured  by 
the  Eastman  Kodak  Co.,  Rochester,  N.  Y. 

SAFETEE  GLASS  CO.— 326  N.  Broad  St.. 
Philadelphia.  Pa.  Manufacturer  of  goggles 
and  automobile  headlight  lenses.  Vice- 
president  and  general  manager,  Constan- 
tine Shuman;  secretary,  Ralph  A.  Gibbs; 
sales  manager,  Charles  A.  McCusker. 
Factory,  WLssinoming.  Philadelphia.  Pa. 
Sales  representative,  J.  T.  Ross,  601  Di- 
versey  I’kwy.,  Chicago.  111. 

SAFETY. — Trade  name  for  ladders  man- 
ufactured by  the  Kramer-Bissell  Co.,  Inc., 
6259  Duwamish  Ave.,  Seattle,  Wash. 

SAFETY. — Trade  name  for  mailing  bags 
manufactured  by  the  Milwaukee  Bag  Co., 
216  S.  Water  St.,  Milwaukee,  Wis. 

SAFETY. — Trade  name  for  respirators, 
fire  extinguishers,  etc.,  manufactured  by 
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RUTENBER  ELECTRIC  CO.— Marion, 
Ind.  Manufacturer  of  electric  cooking  and 
heating  appliances.  President,  Thomas 
Mahaffey;  secretary,  E.  A.  Rutenber;  vice- 
president.  E.  E.  Blackburn;  treasurer,  J. 
L.  McCulloch. 

RUTHERFORD  MFG.  CO.f  R.  T.— 

Brooklyn,  N.  Y.  Manufacturer  of  electric 
buzzers  and  bells.  Exclusive  distributor. 
Electrical  Trading  Co.,  200  Broadway,  New 
York,  N.  Y. 

R.  U.  V.  CO.,  INC.,  THE.— 165  Broad- 
way, New  York,  N.  Y.  Manufacturer  Of 
mercury  vapor  lamps  and  ultra-violet  ray 
apparatus. 

RVA. — Trade  name  for  radio  apparatus 
manufactured  by  the  Great  Lakes  Radio 
Supplies  Co.,  Inc.,  1st  National  Bank  Bldg., 
Elmhurst,  111. 

RWB. — Trade  name  for  dynamotors  man- 
ufactured by  the  Rail  Welding  & Bonding 
Co.,  2400  Woodland  Ave.,  Cleveland,  Ohio. 

RYAN  CORP.,  THE.— Phoenix,  N.  Y. 
Manufacturer  of  electric  flashers  and  auto- 
mobile signals.  Business  established  1903. 
President.  A.  L.  Jones;  secretary,  Glenn 
Fox;  treasurer,  H.  D.  Marriam;  general 
manager,  C.  A.  Larned. 

RYERSON  A SON,  JOSEPH  T.— Chi- 
cago, 111.  Manufacturers  of  babbitt  bear- 
ings, tool  steels,  lathes,  planers,  drills  and 
other  steel  products.  Business  established 
1842.  President,  Clyde  M.  Carr;  vice- 
presidents,  Joseph  T.  Ryerson,  Donald  M. 
Ryerson,  Edward  L.  Ryerson,  Jr.,  and  G. 
G.  Moody;  secretary  and  treasurer,  E.  L. 
Hartig;  general  manager,  G.  G.  Moody; 
sales  manager,  A.  M.  Mueller.  Main  of- 
fice, 16th  & Rockwell  Sts.,  Chicago,  111. 
Factories,  Chicago,  111.;  St.  Louis,  Mo.; 
Detroit.  Mich.;  Buffalo,  N.  Y.;  New  York, 
N.  Y.  Branch  offices  and  warehouses, 
2208  N.  2nd  St.,  St.  Louis,  Mo.;  1&90  Eliclid 
Ave.,  E..  Detroit,  Mich.;  Bailey  Ave.  & 
Stanley  St.,  Buffalo,  N.  Y.;  30  Church  St., 
New  York.  N.  Y.  District  offices,  40  Court 
St.,  Boston,  Mass.;  1454  W.  9th  St.,  Cleve- 
land. Ohio;  Hennepin  Ave.  & 6th  St., 
Minneapolis,  Minn.;  790  Broad  St.,  New- 
ark, N.  J.;  6th  & Oliver  Ave.,  Pittsburgh, 
Pa.;  Ideal  Bldg.,  Denver,  Colo.;  220  Main 
St.,  Houston,  Tex.;  731  Wells  Bldg.,  Mil- 
waukee, Wis. ; 617  Widener  Bldg.,  Phila- 
delphia, Pa.:  815  Balboa  Bldg.,  San  Fran- 
cisco, Cal.;  419  Ohio  Bldg.,  Toledo  Ohio. 

RYERSON -CON  RADSON. — T^ade  name 
for  motor-driven  lathes,  planers,  radial 
drills,  etc.,  manufactured  by  Joseph  T. 
Ryerson  & Son,  16th  & Rockwell  Sts.,  Chi- 
cago, 111. 

RYERSON  HANDY.— Trade  name  for 
lamp  guards  manufactured  by  Frank  W. 
Morse,  289  Congress  St.,  Boston,  Mass. 


the  Safety  Fire  Extinguisher  Co..  291-293 
7th  Ave.,  New  York,  N.  Y. 

SAFETY. — Trade  name  for  insulated 
wires  and  cables  manufactured  by  the 
Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New'  York.  N.  Y. 

SAFETY. — Trade  name  for  meter  pro- 
tective box  manufactured  by  the  Safety 
Meter  Box  Co.,  217  Erie  Bldg.,  Cleveland, 
Ohio. 

SAFETY.  — Trade  name  for  metallic 
packing  manufactured  by  the  Steel  Mill 
Packing  Co.,  238-42  W.  Jefferson  Ave.,  De- 
troit, Mich. 

SAFETY. — Trade  name  for  meter  seals 
manufactured  by  the  United  Seal  Co..  Co- 
lumbus. Ohio. 

SAFETY  CODE.— See  National  Electrical 

Safety  Code. 

SAFETY  COM FO.— Trade  name  for  elec- 
tric heating  pad  manufactured  by  the 
Edison  Electric  Appliance  Co.,  Inc.,  6660 
W.  Taylor  St..  Chicago.  111. 

SAFETY  CONFERENCE.— See  Electrical 

Safety  Conference. 

SAFETY  ELECTRIC  CO.— 431  S.  Dear- 
born St..  Chicago,  111.  Manufacturer  of 
incandescent  lamps.  Business  established 
1906.  President.  E.  E.  Baker;  vice-presi- 
dent, G.  G.  Tunell;  secretary,  treasurer 
and  general  manager,  H.  A.  Baum;  sales 
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manager,  A.  M.  Tomlinson.  Factory,  Des 
Plaines,  111. 

SAFETY  ELECTRIC  PRODUCTS  CO., 
INC. — 1548  Central  Ave.,  Los  Angeles,  Cal. 
Manufacturers  of  switches,  switchboards, 
panels,  etc.  Business  established  1019. 
President,  H.  B.  Woodill;  vice-president, 
treasurer  ana  general  manager,  F.  H. 
Trimble;  secretary,  J.  G.  Ruperd. 

SAFETY  EQUIPMENT  SERVICE  CO. 
THE. — 215-21  St.  Clair  Ave.,  N.  E.,  Cleve- 
land, Ohio.  Manufacturer  of  respirators, 
first-aid  equipment,  etc.  President  and 
treasurer,  Buell  W.  Nutt;  vice-president, 
G.  M.  Nutt;  secretary,  B.  H.  Lang;  gen- 
eral manager,  Thomas  P.  Scully. 

SAFETY  FIRE  EXTINGUISHER  CO., 
THE.— 291-93  7th  Ave.,  New  York,  N.  Y. 
Manufacturer  of  fire  sirens,  respirators, 
fire  extinguishers,  etc. 

SAFETY  FIRST. — Trade  name  for  lamp 
changers  manufactured  by  the  Enterprise 
Mfg.  Co.,  North  West  St.,  Easton,  Pa. 

SAFETY  FIRST  SUPPLY  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  safety  ap- 
pliances and  first  aid  equipment.  Presi- 
dent, H.  Blain  Lacy;  secretary,  G.  S. 
Shull;  treasurer,  H.  W.  Dinker.  Main  of- 
fice, 107  3rd  Ave.,  Pittsburgh,  Pa.  Branch 
offices.  Bulletin  Bldg.,  Philadelphia,  Pa.; 
312  Walnut  St.,  Cininnati,  Ohio.  Sales 
representatives,  E.  S.  Player,  Greenvi  le, 
S.  C.;  Huntington  Supply  & Equipment 
Co.,  Huntington,  W.  Va.;  Minnesota  Sup- 
ply Co.,  Minneapolis,  Minn. 

SAFETY  FIRST  SWITCHBOARDS.— 
See  Switchboards,  dead  front  or  safety 
first. 

SAFETY  FROST. — Trade  name  for  white 
frosting  compound  for  incandescent  lamps, 
automobile  headlights!  glass  prisms,  etc., 
manufactured  by  the  Arts  Electrical  Co., 
25  Grand  St.,  Troy,  N.  Y. 

SAFETY  GAS  LIGHTER  CO.— Roanoke, 
Va.  Manufacturer  of  electric  gas  lighters. 
President,  R.  A.  Poff;  vice-president,  H. 

M.  Miller;  secretary  and  treasurer,  J.  V. 

Yost.  i 

SAFETY  INSULATED  WIRE  A CABLE 
CO. — New  York,  N.  Y.  Manufacturer  of 
Insulated  wires  and  cables.  Business  es- 
tablished 1888.  President  and  general 
manager.  LeRoy  Clark;  vice-president,  C. 
E.  Graham;  secretary  and  sales  manager, 
G.  M.  Haskell;  treasurer.  G.  B.  Wilson. 
Main  office,  114  Liberty  St.,  New  York. 

N.  Y.  Factory,  Bayonne,  N.  J.  Branch 
offices  carrying  stock,  Chicago,  111.;  San 
Francisco,  Cal.  District  offices,  Boston, 
Mass.;  Birmingham,  Ala. 

SAFETY  LAMPS. — See  Lamps,  miners’ 
and  miners’  safety. 

SAFETY  METER  BOX  CO.— 217  Erie 
Bldg.,  Cleveland,  Ohio.  Manufacturer  of 
meter  protective  boxes.  President,  J.  V. 
Becka;  vice-president,  L.  M.  Fiala;  sec- 
retary and  treasurer,  J.  E.  Kovar. 

SAFETY  PLUG. — A hollow  plug  filled 
with  a lead- tin  alloy  so  proportioned  as  to 
melt  at  a temperature  slightly  above  that 
of  the  steam  in  a boiler.  These  plugs  are 
screwed  into  various  places  in  the  boiler, 
such  as  the  fire  box  crown,  or  roof  of  the 
combustion  chamber,  etc.  They  are  so 
designed  that  if  the  water  in  the  boi’er 
runs  low  the  alloy  will  melt  and  run  out, 
thus  releasing  the  water  and  putting  out 
the  fire.  They  are  also  called  fusible 
Plugs. 

SAFETY  PRODUCTS.— Trade  name  for 
switches,  switchboards,  panels,  etc.,  man- 
ufactured by  the  Safety  Electric  Products 
Co.,  Inc.,  1548  Central  Ave.,  Los  Ange’es, 
Cal. 

SAFETY  STRAPS. — See  Straps,  cable 
safety;  Straps,  linemen’s  safety. 

SAFETY  SWITCHES.— See  Switches, 
safety,  motor;  Switches,  safety,  service 
entrance,  and  combined  service  and  meter 
protective;  Switches,  safety,  miscellaneous. 

SAG  OF  WIRES. — The  vertical  distance 
from  the  level  of  the  point  of  support  to 
the  level  of  the  lowest  part  of  a span  of 
wire  is  called  the  sag  of  the  span.  In 
100-ft.  spans  it  is  from  1 to  2 ft.  according 
to  the  size  of  the  wire  and  the  condition 
of  the  line.  The  sag  varies  with  changes 
In  the  temperature,  being  greater  in  warm 
weather  and  less  in  cold  weather.  In 
transmission  spans  of  500  ft.  the  sag  is 
usually  20  to  25  ft.  The  sag  decreases  as 
the  tension  on  the  wires  is  increased  for 
a given  span  length,  and  as  the  length  of 
the  span  is  decreased  for  a given  tension. 

SAGER. — Trade  name  for  axes  manufac- 
tured by  the  Warren  Axe  & Tool  Co.. 
Warren,  Pa. 

ST.  CATHARINES  BRASS  WORKS, 
THE. — George  St.,  St.  Catharines,  Ont., 


Can.  Manufacturer  of  metal  castings. 
Business  established  1909.  J.  E.  Riffer, 
proprietor. 

ST.  CHARLES  FIXTURE  MFG.  CO.— 
1 E.  Main  St.,  St.  Charles,  111.  Manufac- 
turer of  lighting  fixtures.  President,  J. 
B.  Horne;  secretary,  J.  E.  Jones;  treas- 
urer, C.  E.  Spillard. 

* ST.  JOHN,  THOMAS  M.— East  Wind- 
ham, N.  Y.  Manufacturer  of  electrical 
toys  and  novelties.  Business  established 
1896. 

ST.  LOUIS. — Trade  name  for  trolley- 
wire  pickups  manufactured  by  the  Electric- 
Service  Supplies  Co.,  17th  & Cambria 
Sts.,  Philadelphia.  Pa. 

ST.  LOUIS. — Trade  name  for  motors, 
generators,  buffers,  etc.,  manufactured  by 
the  Valley  Electric  Co.,  4919-29  Connecti- 
cut St.,  St.  Louis,  Mo. 

ST.  LOUIS  BRASS  MFG.  CO.— St.  Louis, 
Mo.  Manufacturer  of  brass  and  bronze 
castings,  lighting  fixtures,  etc.  President, 
E.  F.  Guth;  vice-president,  George  S. 
Watts;  secretary,  Charles  M.  Wempner; 
treasurer,  Oscar  D.  Guth.  Main  office, 
2615  Washington  Ave.,  St.  Louis,  Mo. 
Branch  office,  108  S.  LaSalle  St.,  Chicago, 
111. 

ST.  LOUIS  CAR  CO.— 8000  N.  Broadwdy. 
St.  Louis,  Mo.  Manufacturer  of  electric 
railway  cars  and  car  equipment. 

ST.  LOUIS  CASH  REGISTER  CO.— 2213 
Lucas  Ave.,  St.  Louis,  Mo.  Manufacturer 
of  fare  registers  for  electric  railways. 

ST.  LOUIS  FROG  A SWITCH  CO.— 6500 
Easton  Ave.,  St.  Louis,  Mo.  Manufacturer 
of  drop  forgings,  track  work  for  steam  and 
electric  railways,  manganese  and  machine 
steel  castings.  Business  established  1106. 
President,  John  J.  Lichter;  vice-president, 
R.  S.  Colnon;  secretary,  treasurer  and  gen- 
eral manager,  R.  E.  Einstein;  sales  man- 
ager, E.  C.  Argust.  Sales  representatives, 
Higgins  & Co.,  McCormick  Bldg.,  Chicago. 
III.;  W.  D.  Jenkins.  Proetorian  Bldg.,  Dal- 
las, Tex.;  L.  O.  Cameron,  Munsey  Bldg., 
Washington,  D.  C.:  Alfred  Connor,  Boston 
Bldg.,  Denver,  Colo.;  American  Transma- 
rine Co.,  Rialto  Bldg..  San  Francisco,  Cal.; 
R.  J.  Cooper,  Kearns  Bldg.,  Salt  Lake 
City.  Utah. 

ST.  LOUIS  LIGHTNING  ROD  CO.— 
2135  DeKalb  St.,  St.  Louis,  Mo.  Manufac- 
turer of  lightning  rods  and  accessories. 
Business  established  1866.  President  and 
treasurer,  S.  D.  Kretzer;  vice-president, 
B.  A.  Kretzer;  secretary,  J.  F.  Kretzer; 
treasurer,  S.  D.  Kretzer;  sales  manager, 
Edgar  F.  Melnhardt. 

ST.  LOUIS  MALLEABLE  CASTING 

CO.—' 7701  N.  Conduit  Ave.,  St.  Ixmis,  Mo. 
Manufacturer  of  pole-line  hardware. 
President,  Henry  Ludinghaus,  Jr.;  vice- 
president,  George  C.  Diederich;  seceretarv, 
treasurer  and  general  manager,  Charles  G. 
Ette;  sales  manager,  Herbert  H.  Luding- 
haus. 

ST.  LOUIS  PAPER  CAN  A TUBE  CO. 

— 4400  Union  Blvd.,  St.  Louis,  Mo.  Manu- 
facturer of  fiber  tubing.  President,  J.  H. 
Kuechenmeister;  vice-president,  secretary 
and  treasurer,  H.  W.  Kuechenmeister; 
vice-president,  secretary  and  treasurer,  H. 
W.  Kuechenmeister;  sales  manager,  C.  G. 
Tredway. 

ST.  LOUIS  PUMP  A EQUIPMENT  CO. 

— 722  Chestnut  St..  St.  Louis.  Mo.  Manu- 
facturer of  acid  pumps,  oil  tanks  and  res- 
ervoirs, etc. 

ST.  LOUIS  RUBBER  CEMENT  CO.— St. 
Louis.  Mo.  Manufacturer  of  friction  and 
rubber  tapes.  Main  office  and  factory,  St. 
Louis.  Mo.  Branch  office,  111  W.  Monroe 
St..  Chicago,  111. 

ST.  LOUIS  SCREW  CO.— Clarence  St. 
& Bulwer  Ave.,  St.  Louis,  Mo.  Manufac- 
turer of  bolts,  screws,  insulator  pins,  etc. 
Business  established  1887.  President  and 
general  manager,  E.  J.  Miller;  vice-presi- 
dent, W.-  S.  Ashton;  secretary  and  treas- 
urer. George  Gruenewald;  sales  manager, 
A.  E.  King. 

ST.  MARYS  OIL  ENGINE  CO.— St. 

Charles,  Mo.  Manufacturer  of  oil  and  gas 
engines.  President,  J.  R.  Peters;  vice- 
president  and  general  manager.  J.  D.  An- 
derson; secretary  and  treasurer,  J.  A. 
Anderson. 

SALAMANDER. — Trade  name  for  as- 
bestos insulated  wire  manufactured  by  the 
Independent  Lamp  & Wire  Co.,  1737 
Broadway,  New  Y'ork,  N.  Y. 

SALAMMONIAC. — The  commercial  name 
for  ammononium  chloride  (NH«C1),  & sub- 
stance employed  in  preparing  the  electro- 
lyte used  in  some  forms  of  primary  bat- 
teries, such  as  Leclanch6  wet  cells  and 
dry  cells.  For  manufacturers  see  Ammon- 
ium chloride. 
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SALE  OF  ELECTRICAL  MERCHAN-. 
DISE  PER  CAPITA.— The  total  sales  of 
electrical  mechandise  which  passed  through 
established  retail  or  wholesale  trade  chan- 
nels during  the  year  1920  was  estimated  at 
$2,000,000,000  (see  Merchandising,  electri- 
cal). Based  on  a population  of  105,000,000, 
the  per  capita  sales  of  electrical  mechan- 
dise in  the  United  States  were  therefore 
$18.10. 

SALEM  ELECTRICAL  SUPPLY  CO.— 
9 Front  St.,  Salem,  Mass.  Manufacturer 
of  battery  connectors,  commutator  brushes 
and  wire  terminals. 

SALFI RE. —Trade  name  for  protective 
paint  manufactured  by  B.  Binswanger  & 
Cb.,  829-835  N.  3rd  St.,  Philadelphia,  Pa. 

SALIENT  POLE.— See  Pole,  salient. 

SALISBURY  A CO.f  INC..  W.  H.— 308-10 
W.  Madison  St.,  Chicago,  111.  Manufac- 
turer of  rubber  bushings,  gaskets  and 
other  rubber  products.  Business  estab- 
lished 1855.  President,  M.  B.  Salisbury; 
vice-president  and  treasurer,  H.  H.  Salis- 
bury; secretary,  Richard  H.  Geier. 

SAL- HYDE. — Trade  name  for  electro- 
plating chemicals  manufactured  by  the  W. 
Green  Electric  Co.,  81  Nassau  St„  New 
York,  N.  Y. 

SA-LITE. — Trade  name  for  lighting  fix- 
tures manufactured  by  Shapiro  & Aron- 
son, Inc.,  20  Warren  SL,  New  York,  N.  Y. 

SALOM  PROCESS. — A process  for  the 
cathodic  reduction  of  galena  (PbS)  to  pro- 
duce spongy  metallic  lead,  operated  for 
some  years  on  a large  scale  at  Niagara 
Falls.  Pure  powdered  galena  was  fed  con- 
tinuously into  a ring-shaped  cell  of  anti- 
monlal  lead  containing  an  electrolyte  of 
10%  sulphuric  acid.  The  base  and  sides 
of  the  cell  constituting  the  cathode  slowly 
revolved  beneath  the  fixed  anode,  so  that 
the  galena  was  completely  reduced  at  the 
end  of  the  revolution.  Hydrogen  sulphide 
(H*S)  was  evolved  by  the  reason.  Also 
see  Reduction,  cathodic. 

SAMOVARS,  ELECTRIC.  — So  called 
from  the  Russian  name.  They  are  elec- 
tric tea  urns  in  which  the  tea  leaves  are 
suspended  in  the  water  in  a perforated 
globe  or  ball  attached  to  a chain.  The 
tea  ball  is  held  at  the  top  until  the  water 
has  boiled,  then  it  is  dropped  into  the 
water  for  a short  time  while  the  tea  is 
Steeped.  Also  see  Tea  pots  and  urns, 
electric. 

Manufacturers: 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
“Apfel’s.” 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  "Universal.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  "Prometheus.” 

WIESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SAMPSON  AXCESS  SYSTEM,  INC.— 
434  Union  St.,  Lynn,  Mass.  Manufacturer 
of  lighting  fixtures.  Business  established 
1919.  President  and  treasurer,  A.  T. 
Sampson;  vice-president,  Arthur  G.  Wad- 
leigh;  secretary,  Julia  M.  Cotter. 

SAMSON. — Trade  name  for  soldering 
sticks  manufactured  by  the  L.  B.  Allen  Co., 
Inc.,  4519-29  N.  Lincoln  St.,  Chicago,  in. 

SAMSON.  — Trade  name  for  electric 
automobile  horn  manufactured  by  the 
American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

SAMSON. — Trade  name  for  gray  elec- 
trical marble  used  for  switch  bases,  panel- 
boards  and  switchboards,  produced  by  the 
Davis  Slate  & Mfg.  Co.,  610-618  E.  40th 
St.,  Chicago,  111. 

SAMSON. — Trade  name  for  electricians* 
auger  bits,  bit  braces,  machinists’  wrenches 
and  shears  manufactured  by  the  Peck, 
Stow  & Wilcox  Co.,  Southington,  Conn. 

SAMSON. — Trade  name  for  rail  benders 
manufactured  by  the  Q & C Co.,  90  West 
St.,  New  York.  N.  Y. 

SAMSON. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Samson  Bat- 
tery Mfg.  Co.,  230-300  E.  4th  St.,  Fort 
Wayne,  Ind. 

SAMSON. — Trade  name  for  windmills 
for  driving  generators  manufactured  by 
the  Stover  Mfg.  & Engine  Co.,  Freeport, 
111. 

SAMSON  BATTERY  MFG.  CO.— 230-300 
E.  4th  St.,  Fort  Wayne,  Ind.  Manufac- 
turer of  storage  batteries. 

SAMSON  CORDAGE  WORKS.— New 
York,  N.  Y.  Manufacturers  of  braided 
cordage  for  lamp  suspension  and  trolleys. , 
Business  established  1884.  President  and 
treasurer.  Herbert  G.  Pratt;  secretary, 
Frank  J.  Copley.  Main  office,  88  Broad  St., 
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Boston,  Mass.  Factory,  Shirley,  Mass. 
Branch  office  and  warehouse,  81  Walker 
. St.,  New  York,  N.  Y.  Sales  representa- 
tive, Electric  Service  Supplies  Co.,  Phila- 
delphia, Pa.,  and  Chicago,  111. 

SAMSON  ELECTRIC  CO.  — Canton, 
Mass.  Manufacturer  of  telephones,  an- 
nunciators, fire  alarms,  bells,  ignition  out- 
fits and  other  electrical  specialties.  Busi- 
ness established  1882.  President  and  gen- 
eral manager,  Clarence  C.  Colby ; vice- 
president,  John  A.  Simpson;  secretary, 
treasurer  and  sales  manager,  Frank  M. 
Mitchell. 

SAMSON  JR. — Trade  name  for  electric 
automobile  horn  manufactured  by  the 
American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

SAN-FER-ANN. — Trade  name  for  an- 
nunciators manufactured  by  Edwards  & 
Co.,  Inc.,  140th  & Exterior  Sts.,  New 
York,  N.  Y. 

SAN  AX. — Trade  name  for  electric  vi- 
brator manufactured  by  the  Sanitax 
Electric  Co.,  143-147  E.  23rd  St.,  New  York, 
N.  Y. 

SAND  A SONS,  J.— 4841-53  Rivard  St., 
Detroit,  Mich.  Manufacturers  of  mechan- 
ics' and  electricians’  levels.  Business  es- 
tablished 1895.  President,  treasurer  and 
general  manager.  Frank  F.  Sand;  vice- 
president,  J.  Sand,  Jr.;  secretary,  Ed.  Sand. 

SAND  BARREL  SETTING. — A method 
of  pole  setting  sometimes  used  in  over- 
head line  construction  where  the  soil  is 
loose  or  sandy.  A barrel  partly  filled  with 
earth  is  placed  in  the  soil  to  form  a base 
into  which  the  butt  of  the  pole  is  set. 

SAND-BLAST  EQUIPMENT,  MOTOR 
OR  BELT- DRIVEN.— The  abrasive  action 
of  a jet  of  sand  carried  in  compressed  air 
is  utilized  to  clean  or  to  roughen  the  sur- 
face of  materials.  Particles  of  sand  when 
they  strike  the  material  are  themselves 
abraded  and  considerable  dust  is  always 
present  whenever  sand  blasting  is  done, 
and  the  equipment  consequently  includes 
some  means  of  disposal  of  this  dust.  The 
sand-blast  equipment  generally  includes 
the  nozzle  and  hose  for  the  sand  blast,  and 
some  form  of  cabinet  which  is  exhausted 
continually  to  convey  off  the  dangerous 
dust.  Many  of  the  cabinets  form  a part 
of  a machine  for  handling  the  material  as 
tumbling  barrel  cabinets,  cabinets  cover- 
ing a part  of  a revolving  table  the  material 
being  placed  on  the  table  and  carried 
through  the  cabinet,  and  many  other  spe- 
cial types  for  sand  blasting  some  particu- 
lar product.  For  general  work,  particu- 
larly large  pieces,  sand  blasting  is  done 
in  a large  cabinet,  a special  room  with  a 
floor  grating  through  which  the  dust  and 
used  sand  is  drawn  out  from  the  room. 
These  equipments  are  used  extensively  in 
foundries  for  cleaning  castings,  and  in 
various  factories  for  finishing  brass, 
frosting  glass,  etc. 

Manufacturers: 

Hoevel  Mfg.  Corp.,  Jersey  City,  N.  J. 

Macleod  Co.,  The,  2232-38  Bogen  St., 
Cininnati,  Ohio.  “Doelcam." 

New  Haven  'Sand-Blast  Co.,  6 Church 
St.,  New  Haven,  Conn.  “New  Haven.” 

Pangborn  Corp.,  Hagerstown,  Md. 

Sly  Mfg.  Co.,  The  W„  W.,  4700  Train 
Ave.,  Cleveland,  Ohio.  “Sly  Line.” 

United  States  Silica  Co.,  1970  Peoples 
Gas  Bldg.,  Chicago,  111. 

SAND  TRAP. — In  hydraulic  power  plants 
the  presence  of  sand  in  the  water  is  very 
objectionable  because  of  its  cutting  action 
on  the  water-wheel  blades  and  the  bear- 
ings. In  high-head  plants,  the  velocity  of 
the  water  is  so  high  that  a very  small 
amount  of  sand  will  quickly  cut  through 
the  wheel  buckets.  It  is  usually  removed 
by  providing  a trap  or  settling  basin  at 
the  upper  end  of  the  pipe,  where  the  water 
comes  to  rest  long  enough  to  let  the  sand 
settle. 

SANDERS,  TRACK,  ELECTRIC  CAR.— 

Devices  to  place  sand  on  the  rails  ahead 
of  the  car  wheels  in  order  to  increase  the 
friction  between  rails  and  wheels.  The 
complete  equipment  consists  of  sand 
boxes,  or  hoppers,  sand  traps  or  recepta- 
cles, means  for  controlling  the  flow  of  the 
sand  and  hose  or  pipe  for  distributing  it 
to  the  rails.  When  rails  are  slippery  from 
any  cause,  such  as  mud  or  slime,  wet 
leaves,  etc.,  it  is  necessary  in  order  to 
prevent  wheel  slippage  to  increase  the 
friction  between  the  surfaces  in  contact. 
Sharp  dry  sand  has  been  found  to  accom- 
plish this  result  economically  and  effi- 
ciently. The  equipment  used  to  distribute 
sand  from  the  receptacles  on  the  car  is  of 
two  general  types,  gravity  and  pneumatic. 

In  the  gravity  type,  dry  sand  carried 
in  suitable  metal  boxes  in  the  car  is  al- 
lowed to  flow  by  gravity  through  proper 


pipes  or  hose  to  the  rail.  The  control  of 
the  sand  flow  Is  arranged  so  that  the  mo- 
torman,  by  stepping  on  a pedal  or  operat- 
ing a lever,  opens  a valve  or  trap  at  the 
bottom  of  the  sand  hopper,  thus  allowing 
sand  to  flow.  The  valves  are  usually 
closed  by  spring  action.  The  pneumatic 
type  makes  use  of  compressed  air,  through 
suitable  needle  reducing  valves,  to  blow 
sand  from  a receptacle  at  the  bottom  of 
the  hopper,  called  the  trap,  through  the 
I pipes  or  hose  to  the  desired  point  on  the 
rail.  The  sander  control  valve  is  usually 
located  adjacent  to  the  motorman’s  brake 
valve  so  that  he  can  conveniently  and  with 
minimum  effort  and  loss  of  time  cause 
sand  to  be  applied  to  the  rails.  The  gen- 
eral use  of  air  brakes  affording  a supply 
, of  air  and  the  more  positive  action  and 
economical  use  of  sand,  has  brought  tfce 
pneumatic  type  of  sander  into  almost  uni- 
versal use. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Brill  Co.,  The,  J.  G.,  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Nichols-Lintern  Co.,  The,  8404  Lorain 
Ave.,  Cleveland,  Ohio.  “N-L.” 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
'O-B  sander  valves  are  made  in  differ- 
ent styles,  for  convenient  operation  and 
mounting.  O-B  sand  trap  feeds  freely. 
O-B  hose  applies  sand  even  on  curves. 
— Adv. 

SANDING  MACHINES,  MOTOR- 
DRIVEN. — Sandpapering  machines,  using 
rapidly  revolving  disks  or  cylinders  to 
which  sandpaper  is  attached,  for  smooth- 
ing floors  or  other  wooden  surfaces,  as  in 
pattern  shops,  furniture,  sash  and  door 
factories,  etc.,  in  which  the  driving  power 
is  supplied  by  an  electric  motor.  They 
turn  out  a large  volume  of  work  and  save 
much  labor. 

Manufacturers: 

Boetcher  Pattern  Co.,  440  N.  Peoria  St., 
Chicago,  111.  “Ideal.” 

Clarke  Sanding  Machine  Co.,  320  N. 
Ervay  St.,  Dallas,  Tex. 

Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton St.,  Chicago,  111. 

Fay  & Egan  Co.,  J.  A.,  705-755  W. 
Front  St.,  Cincinnati,  Ohio.  “Light- 
ning.” 

Haskins  Co.,  R.  G.,  27  S.  Desplaines  St., 
Chicago,  111. 

Herr  Mfg.  Co.,  John,  44  N.  4th  St., 
Philadelphia,  Pa.  “E-Z.” 

INTERNATIONAL  FLOOR  MACHINE 
CO.,  151  W.  36th  St.,  New  York,  N.  Y, 
“International.” 

KELLEY  ELECTRIC  MACHINE  CO., 
111-119  Dearborn  St.,  Buffalo,  N.  Y. 
(floor). 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome,  N.  Y.  “Utility.” 

Mattison  Machine  Works,  Rockford,  111. 

SANDOVAL  ZINC  CO.— 410  N.  Peoria 
St.,  Chicago,  111.  Manufacturer  of  sheet 
lead,  zinc,  copper*,  sulphate,  etc. 

SAND’S. — Trade  name  for  mechanics’ 
and  electricians'  levels  manufactured  by 
J.  Sand  & Sons,  4841-53  Rivard  St.,  De- 
troit, Mich. 

SANDS. — Trade  name  for  hearing  de- 
vices for  the  deaf  and  electric  therapeutic 
apparatus,  manufactured  by  Sharp  & 
Smith,  65  E.  Lake  St.,  Chicago,  111. 

SANDUSKY  WASHER  CO.— Sandusky, 
Ohio.  Manufacturer  of  electric  washing 
machines.  Business  established  1905. 
President  and  general  manager  N.  P. 
Lauritzen;  vice-president,  F.  R.  Lauritzen. 
Sales  representatives,  Hibard.  Spencer, 
Bartlett  & Co.,  Chicago,  111.;  Paxton  & 
Gallagher  Co.,  Omaha,  Neb.;  The  Schaefer 
Co.,  Decatur,  Ind.;  Birdse.il  Mfg.  Co., 
South  Bend,  Ind.,  Kansas  City,  Mo.;  The 
Leutkemeyer  Co.,  Cleveland,  Ohio. 

SANDWICH  MFG.  CO.— Sandwich,  111. 
Manufacturer  of  gasoline  engines.  Presi- 
dent, F.  S.  Mosher;  vice-president,  J.  B. 
Castle;  secretary  and  treasurer,  C.  C. 
Jones. 

SANDY  HILL  IRON  A BRASS  WORKS. 

— Hudson  Falls,  N.  Y.  Manufacturers  of 
electric  pumps. 

SANEQUO. — Trade  name  for  therapeutic 
apparatus  manufactured  by  the  Sanitarium 
Equipment  C6.,  Battle  Creek,  Mich. 

SANGAMO  ELECTRIC  CO.— Springfield, 
111.  Manufacturer  of  circuit  breakers, 
ampere-hour  and  watt-hour  meters.  Presi- 
dent, Jacob  Bunn;  vice-president  and  gen- 
eral manager,  R.  C.  Lanphier.  Main  of- 
fice, Springfield,  111.  Factories.  Springfield, 
111.;  Toronto,  Ont.,  Can.  Branch  offices, 
Boston,  Mass;  Salt  Lake  City,  Utah;  San 
Francisco,  Cal.;  Philadelphia,  Pa.;  87  W. 
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Van  Buren  St.,  Chicago,  III.;  50  Church 
St.,  New  York,  N.  Y. 

SAN  I -COPPER. — Trade  name  for  elec- 
tric washing  machines  -manufactured  by 
the  Wenzelman  Mfg.  Co.,  Galesburg,  111. 

SAN  I PRODUCTS  CO.— Chicago,  111. 
Manufacturer  of  metal  castings,  bushings, 
store  fixtures,  etc.  President,  E.  P.  Sed- 
wick;  vice-president.  Arthur  Buttler;  sec- 
retary, J.  W.  Ellis;  treasurer,  M.  L. 
Burgess;  general  manager,  C.  G.  Marks. 
Main  office.  209  W.  Randolph  St,  Chicago, 
111.  Factories,  Chicago,  111.;  Indianapolis, 
Ind.;  North  Chicago,  111.  Branch  offices, 
Atlanta,  Ga.;  Boston.  Mass.;  Cleveland, 
Ohio. ; Dallas,  Tex. ; Denver,  Colo. ; De- 
troit, Mich.;  Minneapolis,  Minn.;  New  Or- 
leans, La.;  New  York,  N.  Y. : Philadelphia, 
Pa.;  Pittsburgh,  Pa.;  San  Francisco,  Cal.; 
Salt  Lake  City,  Utah;  St.  Louis.  Mo.; 
Montreal,  Que.;  Winnipeg,  Man.,  Can. 

SANIFACIENT  HUMIDOR  CO.— 310  W. 
Randolph  St.,  Chicago.  111.  Manufacturer 
of  electric  cigar  humidifiers. 

SANITARIUM  EQUIPMENT  CO.— Battle 
Creek,  Mich.  Manufacturer  of  electro- 
therapeutic  apparatus. 

SANITARY. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter-Reynolds  Mfg.  Co.,  Inc.,  128  N. 
Wells  St.,  Chicago,  111. 

SANITARY  REFRIGERATING  MA- 
CHINERY CO.— Milwaukee,  Wis.  Manu- 
facturer of  motor-driven  ic6  making  and 
refrigerating  machinery. 

SANITAX. — Trade  name  for  therapeutic 
lamp  manufactured  by  the  Sanitax  Elec- 
tric Co.,  143-147  E.  23rd  St.,  New  York, 
N.  Y. 

SANITAX  ELECTRIC  CO.— 143-147  E. 
23rd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  vibrators,  driers,  heating  pad£ 
etc. 

SANOTHERM. — Trade  name  for  electric 
heating  pad  manufactured  by  the  Sanitax 
Electric  Co.,  143-147  E.  23rd  St..  New 
York,  N.  Y. 

SANT  I SEPTIC  MFG.  CO.— 26  Bay  SL, 
New  Brighton,  Staten  Island,  N.  Y.  Man- 
ufacturer of  electric  sterilizers  for  hospi- 
tals, laboratories,  etc.  Business  estab- 
lished 1912.  Presidertt,  A.  D.  Pentz;  vice- 
president,  A.  L.  Dunham;  secretary,  J.  B. 
Pentz;  treasurer,  R.  H.  Pentz;  general 
manager,  C.  S.  Matheson. 

SARCO. — Trade  name  for  battery  seal- 
ing, waterproofing,  insulating  and  impreg- 
nating compounds  made  by  the  Standard 
Asphalt  & Refining  Co.,  208  S.  LaSalle  St., 
Chicago,  111. 

SARCO  CO.,  INC.— New  York,  N.  Y. 
Manufacturer  of  steam  specialties.  Presi- 
dent, F.  W.  Roller;  vice-president  and 
general  manager,  Clement  Wells.  Main 
office,  229  Broadway,  New  York,  N.  Y. 
Branch  offices,  Monadnock  Block,  Chicago, 
111.;  1202  Majestic  Bldg.,  Detroit,  Mich.; 
963  Drexel  Bldg.,  Philadelphia,  Pa.;  113  E. 
Franklin  St.,  Baltimore,  Md.;  325  Ellicott 
Sq.,  Buffalo.  N.  Y.;  7016  Euclid  Ave., 
Cleveland,  Ohio.  Sales  representative. 
Peacock  Bros.,  Montreal,  Que.,  Can. 

SARGENT. — Trade  name  for  electrical 
attachment  for  engine  Indicators  manufac- 
tured by  the  Crosby  Steam  Gage  & 
Valve  Co.,  Boston,  Mass. 

SARGENT. — Trade  name  for  automatic 
water  still  for  gas,  gasoline  or  steam  man- 
ufactured by  the  Precision  Scientific  Co., 
820-822  S.  Tripp  Ave..  Chicago,  111. 

SARGENT  A CO.— New  Haven.  Conn. 
Manufacturer  of  hand  saws.  Branch  of- 
fices, 221  W.  Randolph  St.,  Chicago,  111.; 
New  York,  N.  Y. 

SASGEN  DERRICK  CO.,  THE.— Chi- 
cago, 111.  Manufacturer  of  electric  hoists. 
President,  M.  J.  Sasgen;  secretary,  Albert 
Gloor;  treasurer,  M.  T.  Sasgen.  Main  of- 
fice and  factory,  3101-3129  Grand  Ave.. 
Chicago,  111.  Branch  offices.  50  Church 
St.,  New  York,  N.  Y.;  1 Wabash  Ave., 
Toronto,  Ont.,  Can. 

SATURATION  CURVE.— A curve,  gen- 
erally drawn  on  rectangular  co-ordinate 
paper,  showing  the  relation  between  the 
terminal  voltage  of  a generator  at  con- 
stant normal  speed  and  the  exciting  cur- 
rent, or  the  ampere-turns  in  its  field 
windings.  Saturation  curves  may  be  drawn 
for  any  constant  value  of  load  current 
(including  zero),  and  In  a-c.  machines  the 
current  may  have  any  constant  angle  of 
lead  or  lag.  Saturation  curves  are  most 
commonly  drawn  for  zero  load  current 
(also  called  open-circuit  saturation  curve) 
and  for  full -load  current,  which  in  a-c. 
generators  is  often  at  zero  power- factor, 
current  lagging.  These  curves  are  used 
in  calculating  the  voltage  regulation  and 
other  characteristics  of  machines. 
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SATURATION -FACTOR.— The  ratio  of 
a small  percentage  increase  In  field  excita- 
tion to  the  accompanying  percentage  in- 
crease in  voltage.  Generally,  the  increase 
in  excitation  begins  with  that  value  which 
gives  rated  voltage  at  no  load  and  rated 
speed. 

SATURATION,  PERCENTAGE.  — The 
ratio  in  per  cent,  of  the  intercept  on  the 
axis  of  volts  of  the  tangent  to  the  satura- 
tion curve  at  any  given  excitation  to  the 
volts  at  that  excitation.  As  a fraction, 
this  ratio  equals  one  minus  the  reciprocal 
of  the  saturation- factor. 

SAUERMANN  BROS.— 53  W.  Jackson 
Blvd.,  Chicago.  111.  Manufacturers  of  mo- 
tor-driven  excavators  and  coal  and  ash 
handling  machinery.  President  and  gen- 
eral manager,  J.  A.  Sauermann. 

SAUNDERS  SONS,  D.— Yonkers,  N.  Y. 
Manufacturers  of  reamers,  drill  chucks, 
etc. 

SAV-A-LITE. — Trade  name  for  sewing 
machine  light  manufactured  by  the  Gold- 
man Sav-a-Lite  Co.,  Ill  W.  23rd  St.,  New 
York,  N.  Y. 

SAVAGE  EXPANSION  BOLT  CORP.— 

10  Desbrosses  St.,  New  York,  N.  Y.  Man- 
ufacturer of  expansion  bolts. 

SAVE. — Trade  name  for  incandescent 
lamps  made  by  the  Save  Electric  Corp-, 
220-254  36th  St.,  Broklyn,  N.  Y. 

SAVE  ELECTRIC  CORP.— Brooklyn,  N. 
Y.  Manufacturer  of  incandescent  lamps. 
Business  established  1918.  President,  M. 
Ettinger;  vice-president,  M.  L t.  Newman; 
treasurer,  B.  H.  Price;  general  and  sales 
manager,  J.  J.  Steinharter.  Maim  office 
and  factory,  220-254  36th  St.,  Brooklyn, 
N.  Y.  Branch  office  and  warehouse,  3633 
S.  Racine  Ave.,  Chicago,  111.  Sales  rep- 
resentatives, Michigan  Lamp  Co.,  Grand 
Rapids.  Mich.;  Minneapolis  Electric  Lamp 
Co.,  Minneapolis,  Minn.;  E.  F.  Reinhardt 
& Co.,  St.  Louis,  Mo.;  W.  W.  Bolz,  614 
Fulton  Bldg.,  Pittsburgh,  Pa.;  L.  S.  Shiro, 
50  High  St.,  Boston,  Mass. 

SAVELSBERG-WANNSCHAFF  PROC- 
ESS.— One  of  the  early  processes  for  the 
electrolytic  reduction  of  nickel  from  matte. 

SAVETYSHIP.— Trade  name  for  mail- 
ing bags  manufactured  by  the  Milwaukee 
Bag  Co.,  216  S.  Water  St.,  Milwaukee. 
Wis. 

SAVOY  MFG.  CO.— 115  E.  24th  St.,  l^ew 
York,  N.  Y.  Manufacturer  of  lighting  fix- 
tures, portable  lamps  and  lamp  shades. 

SAWS,  CABLE. — Hand  saws,  usually 
double-edged,  with  one  edge  coarse,  the 
other  fine,  for  use  by  electricians  in  cut- 
ting off  cable  or  such  other  similar  work 
as  may  be  necessary. 

Manufacturers: 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  St., 
Indianapolis,  Ind.  “Atkins'  Silver 
Steel.’’ 

Dlsston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston." 

SAWS,  HACK. — See  Hacksaws,  hand; 
Hacksaws,  motor-driven. 

SAWS,  HAND. — Saws  ordinarily  used  by 
carpenters  In  cutting  boards  and  timbers 
by  hand,  and  sometimes  required  by  elec- 
tricians in  building  staging,  cutting  fixture 
blocks,  framing  supporting  panelboards, 
cabinets,  etc. 

Manufacturers: 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  St.. 
Indianapolis,  Ind.  “Atkins’  Silver 
Steel." 

Dlsston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston." 

Sargent  & Co.,  New  Haven.  Conn. 

Slmonds  Mfg.  Co.,  Fitchburg,  Mass. 

SAWS,  KEYHOLE.— Also  called  com- 
pass saws.  Long,  slender  saws,  operated 
by  hand  and  adapted  to  be  turned  in  the 
work  so  as  to  cut  out  small  or  irregular 
openings.  They  may  be  used  by  an  elec- 
trician to  cut  odd-shaped  holes  for  special 
conduit  boxes,  etc. 

Manufacturers: 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  St., 
Indianapolis,  Ind.  "Atkins’  Silver 
Steel." 

Disston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Dlsston." 

Simonds  Mfg.  Co.,  Fitchburg,  Mass. 

SAWS,  MOTOR-DRIVEN,  BENCH  AND 
PORTABLE.  — Wood  saws  of  this  type 
are  designed  primarily  for  elimination  of 
time-wasting  hand  sawing  at  the  work 
bench.  The  saws,  usually  circular,  are 
set  in  a small  table,  the  saw  being  di- 
rectly connected  to  a small  motor  mounted 
beneath  the  table.  This  outfit,  being  self- 
contained  and  light  in  weight,  can  be 
moved  about  the  shop  to  any  place  de- 


sired. Special  portable  saws  are  used  for 
such  purposes  as  rail  sawing. 

Manufacturers: 

Crane,  Harold  G..  322  Front  St.,  Adrian, 
Mich.  “Crane. 

Grabo  Machine  Works,  E.  O.,  180-182 
Centre  St.,  New  York,  N.  Y.  “Grabo." 

Kaetker  Saw  Machine  Co.,  The,  Cincin- 
nati, Ohio.  “Reliance." 

Oliyer  Instrument  Co.,  Adrian,  Mich, 
(metal) 

Prvibil  Machine  Co.,  P.,  512-524  W.  41st 
St.,  New  York,  N.  Y. 

Q & C Co..  The.  90  West  St.,  New  York, 
N.  Y.  “Q  & C."  (Rail.) 

Wallace  & Co.,  J.  D.,  1401  W.  Jackson 
Blvd.,  Chicago,  111.  “Wallace  Uni- 
versal." 

SAWS,  MOTOR-DRIVEN,  MEAT  AND 
BONE. — These  saws  are  used  in  large 
meat  markets,  etc.  The  saw  is  a special 
form  of  ftpnd  saw  directly  driven  by  an 
eleotric  motor.  It  greatly  facilitates  the 
butcher's  work  in  serving  customers. 

Manufacturer: 

Vaughan  Co.,  730-740  N.  Franklin  St., 
Chicago,  111. 

SAWS,  MOTOR-DRIVEN,  WOOD  OR 
LUMBER. — Under  this  classification  are 
included  the  many  wood-cutting  saws, 
such  as  the  various  circular  rin  saws, 
swinging  crosscut  saws,  lumber-mill  saws, 
band  saws,  etc.,  that  are  so  extensive^- 
used  in  lumber  mills,  planing,  sash  and 
door  mills,  furniture,  pla/io  and  cabinet 
factories,  carpenter  and  pattern  shops  and 
other  woodworking  establishments. 

Manufacturers: 

Kaetker  Saw  Machine  Co.,  Cincinnati, 
Ohio. 

Mereen- Johnson  Machine  Co.,  Minneap- 
olis, Minn. 

Prvibil  Machine  Co.,  P.,  520  W.  41st  St., 
New  York.  N.  Y. 

Tannewitz  Works,  The,  Grand  Rapids, 
Mich. 

Yates  Machine  Co.,  R.  B.,  Beloit,  WIs. 

SAWS,  PRUNING. — Where  trees  must 
be  trimmed  out  to  make  a clear  passage 
for  an  overhead  circuit,  pruning  saws  and 
other  special  tools  make  the  work  easier, 
as  they  give  access  to  the  particular  limbs 
which  Interfere,  thus  making  It  possible 
to  more  nearlv  satisfy  the  requirements 
of  line  construction  and  the  wishes  of 
property  owners  as  well.  The  saws  are 
sometimes  on  the  end  of  a long  pole  com- 
bined with  a tree  trimmer,  or  they  may 
be  a special  form  of  hand  saw.  Some  are 
double-edged  curved  saws  and  all  have 
special  coarse  “cross  cut"  teeth.  Also 
see  Trimmers,  tree. 

Manufacturers: 

Atkins  & Co..  E.  C..  402  S.  Illinois  St.. 
Indianapolis.  Ind. 

BUSH  ELECTRIC  CO..  THE,  6654 
Broadway,  Cleveland,  Ohio. 

Dlsston  & Sons.  Inc..  Henrv,  Tacony, 
Philadelphia,  Pa.  “Disston." 

SAXMAYER. — Trade  name  for  motor- 
driven  tying  machines  manufactured  bv 
the  National  Bundle  Tyer  Co.,  Blissfleld, 
Mich. 

SAXON.— Trade  name  for  * automobile 
wrenches  manufactured  by  the  Kilborn  & 
Bishop  Co.,  Chapel  & Lloyd  Sts.,  New 
Haven,  Conn. 

SAXON. — Trade  name  for  electric  horn 
manufactured  by  the  Russell  Electric  Co., 
Danbury.  Conn. 

SAYLORDUCT. — Trade  name  for  non- 
metallic  flexible  conduit  manufactured  by 
the  Saylor  Electric  & Mfg.  Co.,  57  18th 
St.,  Wheeling,  W.  Va. 

SAYLOR  ELECTRIC  A MFG.  CO.— 57 
18th  St.,  Wheeling,  W.  Va.  Manufacturer 
of  non-metallic  flexible  conduit.  President 
and  general  manager,  F.  D.  Saylor;  vice- 
president,  treasurer  and  sales  manager, 
W.  L.  Saylor;  secretary,  C.  C.  Saylor. 
Sales  representatives,  J.  S.  Jacobson  Co., 
627  W.  Jackson  Blvd.,  Chicago,  111.;  E.  R. 
Bryant,  183  Congress  St.,  Boston,  Mass.; 
S.  Robert  Schwartz  & Bro.,  729  Broad- 
way, New  York,  N.  Y. 

S-C. — Trade  name  for  feed-water  regu- 
lators. pump  governors  and  pressure  reg- 
ulating valves  manufactured  by  the  S-C 
Regulator  Mfg.  Co.,  Fostoria,  Ohio. 

S-C  REGULATOR  MFG.  CO.,  TH*E. — 
Fostoria,  Ohio.  Manufacturer  of  feed- 
water  regulators,  pump  governors,  and 
pressure  regulating  valves.  Incorporated 
1910.  Secretary  and  treasurer,  J.  M.  Bar- 
rett. Main  office  and  factory,  Fostoria, 
Ohio.  Branch  office,  1830  Lytton  Bldg., 
Chicago,  111. 

SCAIFE  A SONS  CO.,  WILLIAM  B.— 
Pittsburgh,  Pa.  Manufacturer  of  water 
purification  and  softening  apparatus. 


S.  C.  A H. — Trade  name  for  electric  fur- 
naces and  steam  specialties  made  by  the 
Strong,  Carlisle  & Hammond  Co.,  Cleve- 
land. Ohio. 

SCALE  REMOVERS,  BOILER.— Scale 
removers  are  a very  important  adjunct  In 
the  successful  operation  of  steam  boilers. 
Various  methods  of  preventing  or  combat- 
ing the  formation  of  scale  are  used  in 
some  plants  but  the  available  water  used 
by  other  plants  contains  so  much  scale- 
forming  material  that  it  is  necessary  to 
remove  it  at  certain  intervals  for  the  sake 
of  efficiency.  The  scale  that  forms  tends 
not  only  to  clog  up  the  tubes  but  it  serves 
as  a heat  insulator  and  requires  much 
more  heat  to  convert  the  water  into  steam. 

Several  forms  of  scale  removers  are. 
available,  the  selection  of  which  depends 
upon  the  size  and  type  of  boiler  and  the 
nature  and  amount  of  scale  to  be  removed. 
Many  of  these  are  scraping  heads  of  vari- 
ous forms,  having  steel  knives  and  spring- 
actuated  steel  cutters  which  when  forced 
into  a tube  will  loosen  the  scale.  Another 
type  utilizes  a rotating  motion  imparted 
by  a small  water  wheel  or  turbine  in  the 
head  of  the  scraper.  The  water  giving 
the  motion  is  forced  out  past  the  knives 
and  serves  to  flush  out  the  loosened  scale. 

SCALES,  COAL. — Coal  scales  are  used 
in  steam  power  plants  to  weigh  all  of  the 
coal  burned,  as  a check  on  the  over-all 
efficiency  of  the  plant.  Some  of  the  sim- 
plest forms  of  these  are  platform  scales 
for  weighing  wagon  or  truck  loads  as  de- 
livered or  for  weighing  railway  cars. 
These  are  of  the  same  type  as  are  used 
by  coal  companies  in  their  yards  or  at  the 
mines  for  measuring  the  mine  output. 
Scales  used  within  the  power  plants,  how- 
ever, are  quite  different. 

In  one  of  these  types,  hoppers  contain- 
ing the  coal  and  carried  on  knife-edge 
supports  are  weighed  on  standard  beam 
scales.  Two  sets  of  hoppers  are  used,  one 
being  filled  while  the  other  is  being 
weighed.  Automatic  scales  of  the  hopper 
type  are  largely  used  for  weighing  an- 
thracite coal.  They  are  also  used  for  bi- 
tuminous coals,  but  are  not  as  satisfac- 
tory for  this  as  for  anthracite  as  the  spill- 
age when  closing  the  feeder  gateB  makes 
the  dribble  a variable  quantity.  There 
are  also  a number  of  conveyor  scales 
made. 


Manufacturers: 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

C.  J.  Mfg.  Co.,  3423  N.  5th  St.,  Philadel- 

PM  ft  T^ft« 

Fairbanks,  Morse  & Co.,  900  S.  Wabash 

* Ave.,  Chicago,  111.  . , 

Howe  Scale  Co..  The.  Rutland,  Vt. 

Hunt  Co.,  Inc.,  C.  W..  1680  Richmond 
Terrace,  West  New  Brighton,  N.  Y. 

RELIANCE  WEIGHING  MACHINE  DI- 
VISION, STEARNS  MOTOR  MFG.  CO., 
Ludington.  Mich.  “Reliance."  (See 
display  adv.  page  1315.) 

SCALES.  WEIGHING  AND  COMPUT- 
NG  ELECTRICALLY  OPERATED  AND 
.IGHT ED.— Scales  for  use  In  stores  hav- 
ng  Indicating  and  computing  attachments 
ind  provided  with  interior  contact  springs 
to  adjusted  that  a slight  pressure  on  the 
weighing  platform  will  cause  them  to  com- 
pete the  circuit  to  one  or  more  illuminat- 
ng  lamps  of  small  size  mounted  on  the 
levices.  Provision  is  made  for  connection 
o supply  circuits  by  flexible  cord  and  at- 
achment  plugs. 

Manufacturers: 

Dayton  Money  weight  Scale  Co..  Dayton, 

Detroit  Automatic  Scale  Co.,  32  Antie- 
tam  St.,  Detroit,  Mich.  “Detroit."  . 

International  Business  Machines  Co., 
Ltd.,  Royce  St.  & Campbell  Ave., 
West  Toronto,  Ont.,  Can.  “Dayton." 

Money  weight  Scale  Co.,  326  W.  Madison 
St.,  Chicago,  111.  “Dayton  Money- 
weight  ’’ 

Pelouze  Mfg.  Co.,  232  E.  Ohio  St..  Chi- 
cago, III.  “Superb,"  “Imperial. 

SCANLAN-MORRIS  CO.— Madison,  Wis. 
Manufacturer  of  operating  room  lighting 
lxtures,  hospital  furniture  and  sterilizmg 
apparatus.  President,  S.  Gwyn  Scanlan; 
rice-president,  I.  H.  Hettinger. 

SCARFPINS,  ELECTRICALLY  LIGHT- 
ED.— An  electrical  novelty  in  which  a 
niniature  electric  lamp  is  mounted  on,  or 
xmcealed  in,  a scarfpin.  Small  concealed 
vires  run  to  a dry  battery  and  push  but- 
;on  in  the  wearer’s  pocket  so  that  the 
amp  may  be  flashed  at  will. 

SCARRIT  CAR  SEAT  A MFG.  CO.— 
>027  Mt.  Kissock  Ave.,  St.  Louis,  Mo. 
Manufacturer  of  car  seats,  etc. 

SCHAAR  A CO.— 556-58  W.  Jackson 
Blvd..  Chicago.  111.  Manufacturers  of  elec- 
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trie  heaters.  President,  B.  E.  Schaar; 
secretary  and  treasurer,  A.  E.  Schaar. 

SCHAEDLER  BROS.  MFG.  CO.— Phila- 
delphia, Pa.  Manufacturers  of  adapters. 
Main  office,  5145-47  De  Lancey  St.,  Phila- 
delphia, Pa.  Branch  office,  1520  Fulton 
St.,  Harrisburg,  Pa. 

SCHAEFER  BROS.  CO.— 1059  W.  11th 
St.,  Chicago,  111.  Manufacturer  of  battery 
charging  equipment,  resistance  units, 
rheostats,  etc.  President,  Joseph  Schaef- 
er; vice-president,  Peter  Schaefer;  secre- 
tary, Nellie  Schaefer. 

SCHAFER  BEARING  CORP.— 4500  Ra- 
venswood  Ave.,  Chicago,  111.  Manufactur- 
er of  thrust  bearings.  President,  J.  E. 
Schafer;  vice-president,  George  D.  Bailey; 
secretary  and  treasurer,  C.  F.  Ferguson. 

SCHAPER. — Trade  name  for  guy  clamps 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

SCHATZ  MFG.  CO.— Poughkeepsie,  N. 
Y.  Manufacturer  of  ball  bearings,  sheet 
metal  stampings  and  hardware  specialties. 
Business  established  1905.  ITesident. 
George  D.  Mackay;  vice-president,  J.  W 
Schatz;  secretary,  G.  H.  Schatz;  treasurer 
and  general  manager,  H.  A.  Schatz;  sales 
manager,  H.  F.  Petersen. 

SCHAWEL  A CO.,  JAMES.— 26  John 
St.,  New  York,  N.  Y.  Manufacturers  of 
platinum  sheet  and  wire. 

SCHEDULES  FOR  STREET  LIGHT- 
ING.— In  order  to  make  a contract  for 
street-lighting  service  it  is  necessary  to 
know  at  just  what  hours  each  night  the 
lighting  will  be  required  and  the  total 
number  of  hours  of  lighting  to  be  fur- 
nished each  year.  This  is  done  by  agree- 
ing on  a definite  schedule  for  lighting. 
Numerous  schedules  are  in  use,  the  fol- 
lowing four  being  the  most  common: 

All-Night  Schedule.  Light  lamps  one- 
half  -hour  after  sunset  and  extinguish 
them  one-half  hour  before  sunrise  every 
night  of  the  year.  This  gives  a total  of 
about  3940  hours  of  lighting  a year  (3953 
hours  In  leap  year).  This  schedule  is  well 
adapted  to  all  large  and  medium-sized 
cities  in  which  safety  requires  abundant 
street  lighting  every  night.  In  some  cases 
the  schedule  calls  for  a total  of  4000  or 
even  4100  hours  annually.  This  is  ob- 
tained by  reducing  the  dependence  on  twi- 
light, that  is,  lighting  nearer  after  sun- 
set and  extinguishing  nearer  to  sunrise. 

Moonlight  Schedule.  This  schedule  pro- 
vides no  lighting  when  the  moon  Is  ex- 
pected to  be  bright.  The  commonest  rule 
is  that  known  as  the  Philadelphia  moon- 
light schedule:  Light  lamps  one  hour 
after  sunset  until  the  fourth  night  of  new 
moon,  also  one  hour  before  moonset;  ex- 
tinguish one  hour  before  sunrise,  also 
one  hour  after  moonrise;  provide  no  light 
at  all  on  the  night  before,  the  night  of, 
and  the  night  after  full  moon.  This 
schedule  results  in  considerable  economy 
in  lighting  cost,  but  makes  no  allowance 
for  cloudy  nights  when  the  moon  is  ob- 
scured; in  some  cases  special  clauses  are 
Included  in  the  contract  to  authorize  some 
municipal  or  village  official  to  order  light- 
ing on  such  cloudy  nights,  record  being 
kept  of  the  total  number  of  extra  hours 
and  payment  made  at  a stipulated  amount 
per  hour.  Even  with  this  clause,  this 
schedule  is  not  adapted  to  large  cities 
where  the  dark  shadows  cast  by  tall 
buildings  rtiake  moonlight  a very  uncertain 
quantity.  The  total  number  of  hours  of 
lighting  by  the  moonlight  schedule  varies 
from  year  to  year  (about  2100  to  2275), 
depending  on  the  number  of  full  moons 
per  year  and  Just  how  the  various  phases 
occur.  The  schedule  must  be  made  up  ac- 
curately each  year  from  a reliable  almanac 
giving  the  time  of  sunset,  sunrise,  moon- 
set  and  moonrise,  for  the  year  in  advance. 

Frund  Schedule.  This  schedule,  named 
after  its  originator,  combines  the  all-night 
schedule  up  to  midnight  and  the  moon- 
light schedule  after  midnight.  Lighting  Is 
provided  each  night  of  the  year  up  to  12 
. m.,  and  after  that  only  when  called  for 
y the  moonlight  schedule.  This  sched- 
ule must  also  be  accurately  made  up  each 
year,  since  it  depends  partly  on  moon- 
light. Its  total  hours  vary  from  2370  to 
3120  from  year  to  year.  It  is  adapted  to 
cities  where  use  of  the  streets  is  quit'' 
heavy  up  to  midnight  and  very  light  after 
that,  so  that  utilization  of  moonlight  in 
the  morning  hours  is  not  seriously  ob- 
ject i/mable. 

Moonlight-Midnight  Schedule.  This  fol- 
lows the  moonlight  schedule  up  to  mid- 
night, but  no  lighting  is  provided  after 
midnight  on  any  night  of  the  year.  This 
schedule  is  adapted  only  to  very  small 


communities  in  which  there  are  no  tall 
buildings  to  cast  dark  shadows  and  where 
thqre  is  practically  no  traffic  or  other  use 
of  the  streets  after  midnight.  Its  total 
varies  from  about  1100  to  1175  hours  per 
vear,  depending  on  the  moon,  and  it  must 
be  made  up  each  year. 

For  special  business  men’s  or  “White 
Way”  lighting  there  are  many  schedules 
in  use,  depending  on  the  terms  of  the  con- 
tract covering  it.  A favored  one  is  to 
light  the  lamps  at  sunset  and  extinguish 
at  11  p.  m..  except  Sunday,  when  no  light- 
ing Is  furnished:  In  other  cases  Sundav 
is  included,  but  the  hours  are  changed  for 
that  day;  occasionally  the  time  of  ex- 
tinguishment is  later  on  Saturday. 

SCHENECTADY  VARNISH  CO.  — 

Schenectady,  N.  Y.  Manufacturer  of  in- 
sulating varnishes  and  compounds. 

SCHIEREN  CO..  CHARLESw  A. — New 
York,  N.  Y.  Manufacturer  of  leWThor  belt- 
ing. Business  established  1868.  President. 
Charles  A.  Schieren;  vice-president,  G. 
Arthur  Schieren:  secretary  and  treasurer. 
Charles  J.  Schiegel.  Main  office  and  fac- 
tory. 30-38  Ferrv  St..  New  York,  N.  Y. 
Branch  offices,  35  E.  Mitchell  St..  Atlanta 
Ga.;  232  Summer  St.,  Boston.  Mass.:  11  ^ 
W.  Illinois  St..  Chicago.  Til.;  777  Rockwell 
We.,  Cleveland.  Ohio;  1752  Araoahoe  St.. 
Denver,  Colo.;  Detroit,  Mich.;  1324  W.  12th 
St.,  Kansas  City,  Mo.:  477  S.  Main  St.. 
Memphis.  Tenn.:  509  E.  Water  St.,  Mil- 
waukee. Wfs. ; 226  N.  3rd  St..  PhPadelohia, 
Pa. ; 337  2nd  Ave..  Pittsburgh.  Pa.:  Doolv 
Bldg..  Salt  LaVe  City,  Utah:  305  1st  Ava.. 
S..  Seattle.  Wash.;  112  N.  3rd  St..  St. 
T »oui8.  Mo.:  257  Mission  St..  San  Francisco, 
Cal  : Tevas  Charles  A.  Schieren  Co.,  Tnc., 
Murray  & William  Sts.,  Dallas,  Tex. 

SC.HI.EGEI-  MFG.  CO.,  THF.— College 
A Goodman  Sts.,  Rochester.  N.  Y.  Manu- 
facturer of  insulating  tan^s.  Business 
established  1885.  President,  C.  P.  Sohlegel: 
secretary.  G.  C.  Schlegel. 

SCHLUETER,  M.  L.— 225  W.  Illinois  St.. 
Chicago,  Til.  Manufacturer  of  motor- 
driven  floor  surfacing  machines. 

SCHMIDT  ELECTRIC  CO..  A.  R.— E. 
Water  & Buffalo  Sts..  Milwaukee.  W*s 
Manufacturer  of  electrical  cabinets  and 
switchboards. 

SCHMIDT  ELECTROLYZER.— A ce’l 
for  the  production  of  hydrogen  and  oxygen 
by  the  electrolysis  of  water,  using  alka- 
line electrolyte  and  iron  electrodes  con- 
nected in  series'. 

SCHOENHERR-  HESSBERGER  PROC- 

FSS. — One  of  the  most  successful  of  the 
arc  processes  for  the  production  of  nitric 
acid  from  the  air.  The  striking  feature 
of  this  process  is  the  maintenance  of  an 
nrc  several  meters  in  length,  a’ong  which 
the  air  is  drawn  in  a tangential  helical 
nath.  The  gases  carry  1.5  to  2.0%  of 
nitrous  oxide  corresponding  to  68  grams 
of  nitric  acid  per  kilowatt-hour.  The  f"r- 
naces  take  about  300  amp.  at  3500  volts. 

6CHOLHORN  CO.,  WILLIAM.  — New 
Haven,  Conn.  Manufacturer  of  cutting 
p’iers,  etc. 

SCHOOLS,  ELECTRICAL.— Under  the 
general  article  on  Education,  electrical, 
will  be  found  lists  of  colleges  and  tech- 
nical schools  teaching  electrical  engineer- 
ing. trade  schools  and  others  teaching 
various  branches  of  electrical  work,  and 
correspondence  schools  teaching  electrical 
subjects  of  either  elementary  or  advanced 
character. 

SCHOONMAKER  CO.,  A.  O.— 88  Park 
PI..  New  York.  N.  Y.  Manufacturer  of 
mica  insulating  materials.  Vice-president 
and  treasurer.  Marshall  W.  Greene;  secre- 
tary, Henry  F.  Butler. 

SCHOOP  ELECTROLYZER. — An  appa- 
ratus for  the  electrolytic  production  of 
hydrogen  and  oxygen  using  dilute  sul- 
phuric acid  as  electrolyte  and  lead  elec- 
trodes. 

SCHRAMM  A SON,  INC.,  CHRIS  D.— 

West  Chester,  Pa.  Manufacturer  of  elec- 
tric pumps,  hoists,  drills  and  air  compres- 
sors. Business  established  1898.  Presi- 
dent, Chris  D.  Schramm;  vice-president, 
treasurer  and  general  manager,  Henry  N. 
Schramm;  secretary,  Harry  Miller;  sales 
manager,  Milyon  Anne.  Branch  office,  480 
Lexington  Ave.,  New  York,  N.  Y. 

SCHRIVER  CO.,  O.  P.— Cincinnati, 
Ohio.  Manufacturer  of  cutting  pliers. 

SCHUCKERT  ELECTROLYZER.  — An 
nparatus  for  the  electrolytic  production  of 
hydrogen  and  oxygen,  using  an  olka  ine 
electrolyte  and  iron  electrodes. 

SCHULTZ  A SON,  A.  L.— 1675  Elston 
Ave.,  Chicago,  111.  Manufacturers  of  fric- 
tion clutch  couplings  and  pulleys.  Presi- 
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dent,  A.  L.  Schultz;  secretary,  A.  F. 

Schultz;  treasurer,  F.  J.  Schultz. 

SCPUNCK  A OGG.— 235  Canal  SL.  New 
York,  N.  Y.  Manufacturers  of  electric 
vibrators  and  illuminated  barbers*  poles. 

SCHUTTE  A KOERTING  CO.— Phila- 
delphia, Pa.  Manufacturers  of  feed  water 
heaters,  injectors  and  other  power  plant 
specialties.  President  and  general  man- 
ager, E.  A.  Fisher.  Main  office,  1156 

Thompson  St.,  Philadelphia,  Pa.  Branch 
offices,  50  Church  St.,  New  York.  N.  Y.; 
10  High  St.,  Boston,  Mass.;  503  Union 

Bldg.,  Cleveland,  Ohio;  First  National 
Bank  Bldg.,  Denver,  Colo.;  2137  Oliver 
Bldg.,  Pitsbturgh,  Pa.  Sales  representa- 
tives, A.  C.  Nell,  730  Lumber  Exchange 

Bldg.,  Chicago,  111.;  Southern  Engineering 
Co..  425  Gravler  St..  New  Orleans,  La.; 
Wiliam  J.  Neville,  1522  Candler  Bldg.,  At- 
lanta. Ga.;  I.  Hardeman,  Security  Bldg., 
Charlotte,  S.  Carolina. 

SCHUTZ  BROS.,  INC.— 152  Chambers 
St.,  New  York,  N.  Y.  Manufacturer  of 
wood  handles  and  other  wood  turnings. 

SCHUYLER  ELECTRIC  CO.— Berkeley, 
Cal.  Manufacturer  of  electric  washing 
machines. 

SCHWARTZ. — Trade  name  for  auto- 
matic electric  guiders  manufactured  by 
the  Blake  Electric  Mfg.  Co.,  Boston.  Mass. 

SCHWARTZ  A BRO.,  S.  ROBERT.— 729- 
31  Broadway,  New  York,  N.  Y.  Manufac- 
turers of  portable  electric  lamps  and  con- 
duit fittings.  Business  established  1910. 

SCHWARTZ  BELTING  CO.— New  York. 
N.  Y.  Manufacturer  of  leather  be’ting. 
Main  office,  74-76  Murray  St.,  New  York, 
N.  Y.  Branch  office,  Detroit,  Mich. 

SCHWARZE  ELECTRIC  CO.— E.  Church 
St..  Adrian.  Mich.  Manufacturer  of  be’ls, 
horns  and  other  electrical  specialties. 
Business  established  1904.  President.  J. 
N.  Sampson;  vice-president,  A.  Matthes* 
secretary  and  treasurer,  Arnos  Kello;  gen- 
eral and  sales  manager,  D.  E.  Sampson. 

SCHWEITZER  A CONRAD,  INC.— Chi- 
cago, 111.  Manufacturer  of  high-voltage 
protective  and  switching  equipment. 
President,  E.  O.  Schweitzer;  secretary, 
treasurer  and  general  manager,  N.  J.  Con- 
rad; sales  manager,  R.  Roth.  Main  office 
and  factory,  4431-4439  Ravenswood  Ave.. 
Chicago,  111.  Branch  offices,  88  Broad  St., 
Boston,  Mass.;  207  I.  W.  Heilman  Bldg.. 

Angeles,  Cal.;  30  Church  St.,  New 
York,  N.  Y. ; Denham  Bldg.,  Denver,  Colo.; 
1124  Metropolitan  Life  Bldg.,  Minneapolis, 
Minn.;  Hoge  Bldg.,  Seattle,  Wash. 

SCHWEITZER  A HERZ.— 231  N.  Weis 
St.,  Chicago,  111.  Manufacturers  of  light- 
ing fixtures  and  specialties.  Partnership, 
E.  O.  Schweitzer  and  Alfred  Herz. 

SCIENTIFIC. — Trade  name  for  electric 
feed  grinders  manufactured  by  the  Bauer 
Pros.  Co.,  Springfield,  Ohio. 

SCIENTIFIC. — Trade  name  for  electric 
clothes  driers  manufactured  by  the  Scien- 
tific Heater  Co.,  Cleveland,  Ohio. 

SCIENTIFIC. — Trade  name  for  spark 
plugs  manufactured  by  George  T.  Sim- 
mons, R.  R.  8,  Janesville,  Wis. 

SCIENTIFIC  HEATER  CO.,  THE.— 
Cleveland,  Ohio.  Manufacturer  of  electric 
clothes  driers.  O.  J.  Kuenhold,  president. 

SCIENTIFIC  INSTRUMENT  CO.— 711 
8th  St.,  Detroit.  Mich.  Manufacturer  of 
hydrometers,  thermometers,  barometers, 
etc.  l^esident,  R.  Papendell,  Sr.;  vice- 
president,  R.  Papendell,  Jr.;  secretary  and 
treasurer,  A.  V.  Papendell;  general  man- 
ager, H.  L.  Emhoff;  sales  manager,  A. 
Emhoff. 

SCIENTIFIC  MFG.  CO.— 8010  Superior 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
bronze  powders,  etc. 

SCIENTIFIC  PRODUCTS  CO.,  THE.— 
Castle  Shannon,  Pa.  Manufacturer  of 
bronze  powders,  etc. 

SCIENTIFld  SPARK  PLUG  CO.— R.  R. 
8,  Janesville,  Wis.  Manufacturer  of  spark 
plugs.  Business  established  1917.  George 
T.  Simmons,  owner. 

SCIENTIFIC  UTILITIES  CO.,  INC.— 18 

E.  16th  St.,  New  York,  N.  Y.  Manufac- 
turer of  electrotherapeutic  apparatus. 
Business  established  1917.  President. 
George  Grunberg;  vice-president,  M.  F. 
Hayes;  treasurer,  B.  Zippert;  general  man- 
ager, G.  Grunberg. 

SCISSORS  BILL. — Trade  name  for  pole- 
top  switch  manufactured  by  the  Electric 
Power  Equipment  Co.,  Philadelphia.  Pa. 

SCISSORS,  ELECTRICIANS*.  — Small 
size  scissors  having  stout  cutting  blades 
intended  for  use  by  wiremen  handling 
telephone,  signal,  or  other  circuits  em- 
ploying small  size  wires. 
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Manufacturers: 

HERBST.  PAUL  W.,  Chicago,  111.  We 
can  supply  a complete  line  of  scissors 
designed  for  use  by  electricians  and 
mechanics.  See  display  advertisement 
page  1258. — Adv. 

Wiss  & Sons  Co.,  J.,  33  Littleton  Ave., 
Newark,  N.  J.  ^ 

SCOOP. — Trade  name  for  lighting  re- 
flector manufactured  by  the  National  X- 
Ray  Reflector  Co.,  235  W.  Jackson  Blvd., 
Chicago,  111. 

SCOOP ETTE.  — Trade  name  for  show 
case  lighting  reflector  manufactured  by 
the  National  X-Ray  Reflector  Co.,  235  W. 
Jackson  Blvd.,  Chicago,  III. 

SCOTT  &.  CO.,  WALTER. — Plainfield. 
N.  J.  Manufacturer  of  motor-driven  print- 
ing presses.  General  manager,  B.  J. 
Scott.  Main  office,  Plainfield,  N.  J.  Branch 
offices,  63  W.  Jackson  Blvd.,  Chicago,  111.; 
New  York,  N.  Y.;  Boston,  Mass. 

SCOTT  CORP.— 105  N.  Clark  St..  Chi- 
cago, HI.  Manufacturer  of  automobile  locks 
and  testers.  President.  Herbert  Scott; 
vice-president,  Guy  B.  Rlckenbaugh;  sec- 
retary and  treasurer,  George  M.  Scott. 

SCOTT-SPENCER  AUTOMATIC  TOOL 
CO.,  INC.— 2683-2689  Madison  Rd.,  Cincin- 
nati, Ohio.  Manufacturer  of  reamers,  taps 
and*  special  tools.  President  and  general 
manager,  Tom  J.  Scott;  vice-president, 
Thomas  E.  Parker;  secretary  and  treas- 
urer, M.  T.  Scott. 

SCOTT  SYSTEM  OF  PH ASE-CH ANQ- 
ING TRANSFORMERS.— Two  transform- 
ers are  combined  to  transform  from  three- 
phase  to  two-phase  or  vice  versa.  One  of 
these,  say  A,  is  a standard  transformer 
with  one  winding,  say  the  primary,  wound 
for  the  three-phase  voltage,  and  the  other 
for  two-phase  voltage.  The  second  trans- 
former, B,  has  the  number  of  primary 
turns  related  to  those  of  the  primary  of 
transformer  A,  as  the  length  of  the  per- 
pendicular is  to  the  length  of  a side  of 
an  equilateral  triangle,  that  is  0.866.  The 
primary  winding  of  transformer  B is  con- 
nected to  the  middle  point  of  the  primary 
winding  of  transformer  A.  If  then  the 
three  free  ends  of  the  latter  winding  are 
connected  to  a three-phase  system,  elec- 
tromotive forces  90®  apart  in  phase  will 
.be  produced  in  the  unconnected  secon- 
dary windings  of  the  two  transformers. 
These  secondary  windings  have  the  same 
number  of  turns,  to  give  the  same  two- 
phase  voltage. 

SCOTT-ULLMAN  CO.,  THE.— 3311-25 
Perkins  Ave.,  N.  E.,  Cleveland,  Ohio. 
Manufacturer  of  lighting  fixtures.  Presi- 
dent, Albert  Ullman;  vice-president,  M.  C. 
Rosen f eld;  secretary  and  general  manager, 
Robert  Moses;  treasurer,  Sidney  S.  Fried- 
man. 

SCOTT  VALVE  MFQ.  CO.— Detroit. 
Mich.  Manufacturer  of  valves.  F.  P. 
Thomas,  secretary. 

SCOTTDALE. — Trade  name  for  grates 
and  gas  engines  manufactured  by  the 
Marion  Machine,  Foundry  & Supply  Co., 
Marlon,  Ind. 

SCOVILL  MFQ.  CO.— Waterbury,  Conn. 
Manufacturer  of  brass  and  bronze  in 
sheets,  plates  and  wire  rods,  also  special 
stampings.  Business  established  1802. 
President  and  general  manager,  E.  O. 
Goss;  vice-president,  J.  H.  Goss;  secre- 
tary, L.  P.  Sperry;  treasurer,  C.  M.  De- 
Mott;  sales  manager,  E.  S.  Sanderson. 
Main  office  and  factory,  99  Mill  St.,  Water- 
bury, Conn.  Bra'nch  offices  and  ware- 
houses, Detroit,  Mich. ,*.224  W.  Lake  St., 
Chicago,  111.  District  offices,  Boston, 
Mass.;  Philadelphia,  Pa.;  Rochester,  N. 
Y.;  Cleveland,  Ohio;  280  Broadway,  New 
York.  N.  Y.  Sales  representative,  Stewart 
& Co.,  Gloversville,  N.  Y. 

SCRANTON  ADVERTISING  SIGN  CO. 
— 320  Connell  Bldg.,  Scranton,  Pa.  Manu- 
facturers of  electric  signs.  Business  estab- 
lished 1904.  President  and  general  man* 
ager,  P.  F.  Duffy,  Jr.;  vice-president, 
James  L.  Duffy;  secretary  and  treasurer, 
Colll8  Sutcliffe;  sales  manager,  Ambrose 
Bradley. 

SCRANTON  BUTTON  CO.,  THE.— 

Scranton,  Pa.  Manufacturer  of  molded  in- 
sulations. President  and  treasurer,  Charles 
R.  Connell;  vice-president,  Philip  L.  Syl- 
vester; secretary,  F.  C.  .Stackhouse;  gen- 
eral manager,  Louis  G.  Sylvester.  Main 
office,  409  Cherry  St.,  Scranton,  Pa. 
Branch  office,  60  Union  Sq.,  New  York, 
N.  Y.  Sales  representatives,  Gordon  D. 
Wilson.  645  Washington  . Blvd.,  Chicago, 
111.;  Mueller  Electric  Co.,’  2135  Fairmount 
Rd.,  Cleveland,  Ohio. 

SCRANTON  GLASS  INSTRUMENT  CO. 
Scranton,  Pa.  Manufacturer  of  hydrom- 
eters, thermometers,  etc.  Business  estab* 


fished  1919.  President,  H.  T.  Madden; 
vice-president  and  general  manager,  R.  A. 
Amennan;  treasurer,  R.  H.  Keffer.  Main 
office  and  factory,  322  N.  Washington 
Ave.,  Scranton,  Pa.  Branch  office,  185 
Madison  Ave.,  New  York,  N.  Y.  Sales 
representative,  Gordon  D.  Wilson,  645 
Washington  Blvd.,  Chicago,  111. 

SCRAPERS,  ELECTRIC  TROLLE.Y 
WIRE. — See  Sleet  cutters,  trolley  wire. 

SCRAPERS,  SLEET,  THIRD  RAIL.— A 
device  attached  to  the  car  truck  to  scrape 
sleet  off  of  the  top  or  contact  surface  of 
the  conductor  or  third  rail,  consisting  of 
a stiff  wire  brush  or  steel  blades,  carried 
in  vertical  position  and  which  are  pro- 
vided with  means  for  pressing  the  brush 
or  blades  to  the  rails.  In  some  cases  only 
a multiple-bladcd  scraper  is  used,  and  in 
others,  a cutting  wTheel  is  used  to  break 
up  the  sleet  followed  by  a brush  or  scraper 
to  remove  it  from  and  clean  the  rail.  Both 
flat  leaf  springs  and  air  cylinders  are  em- 
ployed in  providing  the  pressure  between 
the  scrapers  and  the  rail.  These  devices 
are  carried  on  the  same  wooden  beam, 
attached  to  the  car  truck,  ■which  holds  the 
third-rail  shoe. 

SCRAPERS,  WIRE.— Hand  tools  used  by 
electricians  for  ^removing  insulation  from 
conductors  prior  to  making  splices,  joints, 
or  other  connections.  Also  an  electrically 
driven  machine,  having  a number  of  sharp 
revolving  knives,  for  cutting  the  insulation 
from  the  ends  of  wires  and  cables  when  a 
great  deal  of  this  work  has  to  be  c|one. 

Manufacturer: 

France  Mfg.  Co.,  The,  10325  Berea  Rd., 
Cleveland,  Ohio.  “F-F.” 

SCREENS,  ELECTRIC  OR  MAGNETIC. 
— An  electric  screen  is  used  to  protect 
delicate  instruments  from  the  effects  of 
external  electrostatic  induction.  The 
screen  is  usually  composed  of  perforated 
tinfoil  or  of  wire  gauze,  although  any 
metal  enclosure  will  serve  to  exclude  elec- 
trostatic fields.  Many  instruments  also 
require  magnetic  screens  to  protect  the 
movable  elements  and  to  eliminate  the 
effect  of  external  magnetic  fields  upon  the 
readings.  These  screens  are  made  of  iron 
or  steel,  which  being  magnetic,  seem  to 
absorb  the  lines  of  force  and  prevent  any 
from  penetrating  within  the  screen. 

SCREENS,  ELECTRIC,  VIBRATING.— 

Electric  vibrating  screens  are  used  for 
screening  sand,  gravel,  etc.,  and  for  the 
separation  and  concentration  of  crushed 
ores.  They  consist  of  metallic  cloth  or 
wire  screens  on  a framework,  usually  in- 
clined, that  is  caused  to  vibrate  by  an 
electric  motor,  either  placed  above  or  be- 
low the  screen.  The  vibrations  are  some- 
times applied  as  a hammer  blow  from 
above  or  they  may  be  supplied  from  un- 
derneath as  a very  rapid  and  continuous 
vibration.  The  crushed  ore  and  material 
passing  over  the  screen  is  forced  up  into 
the  air  and  thrown  to  another  part  of 
the  screen  so  that  a thorough  agitating 
motion  is  obtained.  Also  see  Riddles, 
foundry,  and  Vibrators,  foundry. 

Manufacturers: 

Stimpson  Equipment  Co.,  Felt.  Bldg. 
Salt  Lake  City,  Utah.  “Mitchell.” 

Tyler  Co.,  W.  S.,  Cleveland,  Ohio. 
"Hum-Mer.” 

Vulcan  Enginering  Sales  Co.,  1765  Elston 
Ave.,  Chicago,  111.  “Hanna.” 

SCREENS,  WATER  INTAKE.— Power 
plant  water  for  condensing  is  taken  in 
through  one  or  more  intake  tunnels. 
Where  the  water  is  received  from  wells 
and  city  water  supply  mains,  the  water  is 
clean  and  free  from  foreign  matter  and 
can  go  direct  to  the  pumps  and  thence 
through  the  condenser.  Where  river  water 
or  sea  water  is  used,  care  should  be  taken 
that  the  intake  is  well  below  water  level, 
ftven  at  the  most  unfavorable  season  of 
the  year.  Yet  an  intake  placed  too  low 
may  cause  trouble  from  silt,  etc.  In- 
takes of  concrete  are  preferable  to  those 
of  metal,  as  sewage  and  industrial  wastes 
tend  to  be  extremely  corrosive.  In  using 
this  water,  however,  all  kinds  of  debris, 
such  as  leaves,  twigs  and  other  vegeta- 
tion, fish  and  industrial  wastes  may  be 
drawn  in  unless  suitable  screens  are  pro- 
vided. 

As  hundreds  of  thousands  of  gallons  of 
water  per  day  may  pass  through  an  intake 
screen  and,  further,  as  interruption  of 
water  may  shut  down  a station,  it  is  vital 
that  the  circulation  of  water  should  not 
be  interfered  with  by  clogging  of  the  in- 
take screens.  Screens  should  be  in  dupli- 
cate so  as  to  permit  one  set  to  be  in  ser- 
vice while  another  is  being  cleaned,  or 
the  screens  should  be  revolving  so  as  to 
never  become  clogged  up.  Facilities  for 
cleaning  stationary  screens  are  important, 

635 


and  without  stopping  the  water  supply. 
Duplicate  or  sectionalized  water  intakes 
are  often  warranted  on  this  score. 

Revolving  or  traveling  screens  have  of- 
fered much  in  the  way  of  labor  reduction 
and  higher  efficiency  for  the  condenser  as 
they  reduce  the  necessity  for  cleaning  the 
screens  and  the  condenser  tubes.  They 
are  usually  made  of  metallic  screen  cloth 
on  heavy  metal  frames,  or  of  a screen  in 
the  form  of  a belL  They  are  Installed  in 
either  a vertical  or  an  inclined  position 
and  revolve  with  an  upward  motion  on  the 
inlet  side.  In  one  type  sectional  screens 
are  caused  to  rotate  over  sprockets  at  the 
top  and  bottom.  A small  ledge  is  se- 
cured to  each  screen  to  collect  the  mud 
and  debris  and  carry  it  up  over  the 
sprocket  where  it  is  blown  or  washed  off 
the  screen  into  a rubbish  trough.  The 
revolving  screens  are  generally  motor- 
driven,  and  their  constant  cleaning  makes 
it  practically  unnecessary  to  shut  down 
except  for  repairs. 

Manufacturers: 

Chain  Belt  Co.,  736  Park  St.,  Milwaukee, 
Wis.  “Rex.” 

LINK-BELT  CO.,  Philadelphia.  Chicago. 
Indianapolis.  Link-Belt  traveling  water 
screens  for  condenser  intakes  auto- 
matically remove  debris  and  foreign 
matter  from  the  water,  and  insure  a 
steady  supply  of  clean  water  to  the 
condensers  at  all  times.  They  main- 
tain full  efficiency  of  condensers  and 
therefore,  of  the  plant.  .They  reduce  to 
a minimum  the  necessity  for  cleaning 
condensers  and  repairs  are  reduced  in 
condensers  and  pumps,  avoiding  inter- 
ruption of  service,  conserving  fuel. 
They  are  automatically  operated  with 
but  little  pow*er  consumption  and  fur- 
nish a flexible  screening  system  of 
separately  driven,  reliable  and  efficient 
units. — Adv. 

SCREW  ANCHORS. — See  Expansion  or 
anchor  bolts,  screw’s,  shells,  shields  and 
sleeves. 

SCREW,  CONTACT.— A machine  screw 
furnished  with  a contact  point  at  the  end 
to  be  used  to  complete  and  open  a circuit. 
Contact  screws  are  largely  used  on  relays 
of  various  kinds. 

SCREW  DRIVERS,  AUTOMATIC.— 

Screw  drivers  which  are  equipped  in  the 
handle  with  a spiral  mechanism,  usually 
reversible,  to  give  a rotary  motion  to  the 
Hade  by  pushing  down  on  the  handle. 
They  operate  on  the  same  principle  as 
the  automatic  drills  and  greatly  facilitate 
the  driving  and  removing  of  screws. 

Manufacturers: 

Goodell- Pratt  Co.,  Greenfield,  Mass. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls.” 

North  Bros.  Mfg.  Co.,  Lehigh  Ave-  & 
American  St.,  Philadelphia,  Pa.  "Yan- 
kee.” 

SCREW  DRIVERS,  INSULATED.— 

Screw  drivers  for  electric  use  around  live 
circuits  and  apparatus.  The  handle  and 
metal  shank  are  thoroughly  covered  with 
rubber  or  other  durable  insulating  com- 
pound, leaving  only  a short  length  of  the 
metal  blade  exposed.  These  screw  drivers 
not  only  protect  the  electrician  from 
shock,  but  prevent  short-circuiting  the 
apparatus  by  a long  exposed  metal  shank. 

Manufacturers: 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 
Water  St..  Elmira.  N.  Y.  “Star,”  "In- 
destructible,” “Cabinet  Electric,"  "El- 
mira.” 

Disston  & Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,  Pa.  “Disston.” 

Goodell-I’ratt  Co.,  Greenfield,  Mass. 

Hyfleld  Mfg.  Co.,  The.  21  Walker  St., 
New  York,  N.  Y.  “Hyvoltage.” 

Mathias-Hart  Co.,  516  Atlantic  Ave., 
Boston,  Mass.  “Service.” 

Mayhew  Steel  Products,  Inc.,  291 
Broadway,  New  York,  N.  Y.  "Per- 
petuo.” 

M-B  Tool  Co.,  Danielson,  Conn.  "Insu- 
lectric,”  “Hi-Speed.” 

SMITH  & HEMENWAY  CO„  INC.,  Irv- 
ington, N.  J.  “Red  Devil.” 

Stanley  Works,  The,  New  Britain,  Conn. 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 

Strong  Machinery  & Supply  Co.,  21 
Walker  St.,  New  York,  N.  Y. 

Whitaker  Mfg.  Co.,  409  S.  Green  St.. 
Chicago,  III.  “Triple  Diamond/* 
“Whitaker." 

SCREW  DRIVERS,  MOTOR-DRIVEN.— 

Where  a great  deal  of  wood  w*ork  has  to 
be  put  together  with  screws  or  where 
quantities  of  machine  screws  are  to  be 
driven  into  metal  parts,  it  sometimes  ef- 
fects considerable  saving  in  time  and  labor 
to  have  screw  drivers  motor-driven.  They 
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may  be  portable,  like  an  electric  drill,  or 
permanently  mounted  on  the  bench.  In  the 
latter  case  multiple-spindle  drivers  are 
often  provided  to  drive  a set  of  adjoining 
screws  at  one  time. 


Manufacturers: 

Clark  Jr.,  Electric  Co.,  Inc.,  James,  520 
W.  Main  St.,  Louisville,  Ky.  “Willey.” 

Electro-Magnetic  Tool  Co.,  2902  Carroll 
Ave.,  Chicago,  111.  “Electro.” 

Neil  & Smith  Electric  Tool  Co.,  The, 
813-815  Broadway,  Cincinnati,  Ohio. 
“Ideal.” 

Stow  Mfg.  Co.,  Inc.,  443  State  St,  Bing- 
hamton, N.  Y. 

Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago,  111.  “Triple  Diamond,” 
“Whitaker.” 

Wodack  Electric  Tool  Co,,  23-27  S.  Jef- 
ferson St.,  Chicago,  111.  “Wodack.” 

SCREW  DRIVERS,  RATCH  ET.— Screw 
drivers  in  which  a ratchet  mechanism  in 
the  handle  permits  screw’s  to  be  driven 
without  removing  the  hand  from  the  driv- 
er or  the  blade  from  the  screw  slot.  Such 
drivers  are  usually  reversible  to  permit 
unscrewing  as  well  as  driving  screw's. 

Manufacturers: 


Cincinnati  Tool  Co.,  Norwood,  Cincin- 
nati, Ohio.  “Hargrave.” 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

North  Bros.  Mfg.  Co.,  Lehigh  Ave.  & 
American  St.,  Philadelphia,  Pa.  “Yan- 

Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago,  111.  “Triple  Diamond,” 
“Whitaker.” 

SCREW  DRIVERS,  SPECIAL.— Screw 
drivers  are  so  widely  used  by  electricians, 
manufacturers’  and  utility  employees, 
etc.,  that  they  are  often  required  to  be 
made  up  into  novel  forms  and  special  sizes 
and  types  for  some  particular  purpose. 
There  are  also  screw  drivers  made  to  se- 
cure some  special  result,  making  possible 
an  extra  leverage  when  the  screw  4s  tight. 
Combination  screw  drivers  including  other 
tools,  such  as  a hammer,  are  also  made. 

Manufacturer: 

Crescent  Tool  Co.,  Jamestown,  N.  Y. 
“Hamr-Handl.” 

SCREW  HOLES.— This  rather  odd  name 
is  given  to  metal  sockets  for  screws,  that 
are  placed  in  wood  or  other  soft  material 
to  provide  a threaded  hole  that  will  permit 
a screw  to  be  placed  in  it  and  removed 
several  times.  They  also  permit  the  use 
of  machine  screws  with  these  soft  mate- 
rials. The  screw  holes  are  metallic  cylin- 
ders having  prongs  or  corrugations  on  the 
outside  so  that  they  will  not  come  out 
after  they  are  driven  into  a hole  drilled 
for  them.  The  threaded  screw  hole  is  in 
the  center  of  the  metal  cylinder  or  socket. 

Manufacturer: 


STINE  SCREW  HOLES  CO.,  THE.  Wat- 
erbury,  Conn.  Stine  Screw  Holes  are  a 
new,  inexpensive  aid  to  manufacture. 
They  are  made  of  brass,  in  the  form  of 
a hollow  cylin- 
der, pointed  at 
lower  end,  with 
knurled  outer 
surface  and 
screw  threads 
within.  They 
make  it  possible 
to  remove  and 
re-use  any  wood 
screw  or  ma- 
chine screw  as 
often  as  desired, 
without  mutilat- 
ing the  receiv- 
i ng  material  and 
without  danger 
of  stripping  the 
threads  or 
weakening  the 
job  when  the 
screw  is  re- 
t ghtened.  To 
install,  they  are 
simply  driven 
into  any  mate- 
rial, hard  or 
soft,  with  a few 
bows  of  a hammer,  thus  enabling  the 
user  to  standardize  to  wood  or  machine 
screws  in  all  operations.  Stine  Screw 
Holes  are  rustless,  permanent,  conve- 
nient and  economical,  and  widely  in- 
dorsed in  manufacturing  circles. — Adv. 


Stine  Screw 
Holes 


SCREW-MACHINE  PRODUCTS.  — A 

term  applying  to  a very  large  class  of 
small  parts,  manufactured  on  screw’  ma- 
chines. They  are  almost  exclusively  of 
metal  and  usually  of  brass.  The  screw 
machine  is  a special  lathe,  sometimes 
hand-controlled,  but  usually  automatic  in 


its  operation,  on  which  are  set  up  the  cut- 
ting tools,  taps,  dies,  etc.,  necessary  to 
produce  the  particular  piece  of  work  In 
hand.  These  tools  are  mounted  on  a re- 
volving turret  and  the  material  is  fed 
through  the  hollow  shaft  of  the  machine 
in  the  form  of  long  rods  or  tubes.  As 
each  operation  is  completed  the  next  tool 
is  .brought  into  position,  and  when  the 
piece  is  finished  it  is  cut  off,  the  rod  fed 
up  and  another  piece  started.  A very 
large  number  of  the  small  metal  parts 
used  In  the  manufacture  of  many  electrical 
and  other  articles,  such  as  screws,  bolts, 
nuts,  caps,  bushings,  washers,  pins,  in- 
serts. binding  posts,  etc.,  are  produced  on 
automatic  screw  machines,  at  a cost  very 
much  below  that  which  would  be  possible 
on  the  ordinary  lathe.  These  machines, 
however,  require  a large  first  investment 
and  a skillful  and  specially  trained  at- 
tendant. Considerable  time  Is  required  to 
arrange  the  tools  for  or  “set  up"  a new 
job,  hut  a single  attendant  can  care  for 
several  screw  machines  after  they  are  set 
up.  It  consequently  is  more  economical  to 
operate  them  in  a “battery”  of  several 
machines,  and  on  jobs  running  into  many 
thousands  of  pieces.  Only  larger  manu- 
facturers find  it  economical  to  produce 
their  own  screw-machine  parts,  since 
companies  making  this  their  business  can 
produce  them  more  cheaply. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Paragon.” 

American  Brass  Products  Co.,  105-15  S. 
Madison  St.,  Pottstown,  Pa. 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark,  N.  J. 

Barnes  Co..  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.” 

Belvidere  Screw  & Machine  Co.,  Belvi- 
dere.  111. 

Blake  & Johnson  Co.,  The,  Box  1054, 
Waterbury,  Conn.' 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark,  N.  J. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco." 

Burgess-Norton  Mfg.  Co.,  Geneva,  111. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Harper  Screw  Works,  F.  C.,  29  S.  Clin- 
ton St.,  Chicago,  111. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn.  “H.  M.  S." 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St..  New  York,  N.  Y. 
“Star  Brand.” 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Levi,  Benjamin,  355  W.  Broadway,  New 
York,  N.  Y. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Michigan  Motor  Specialties  Co.,  44-50 
Mt.  Elliott  Ave.,  Detroit,  Mich. 

Midwest  Brass  & Copper  Co.,  480  Broome 
St.,  New  York,  N.  Y. 

Miles,  Franklin  S.,  205  Quarry  St.,  Phil- 
adelphia, Pa. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

National  Acme  Co.,  The,  E.  131st  St.  & 
Colt  Rd.,  Cleveland,  Ohio.  “Namco.” 

National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 

National  Sewing  Machine  Co.,  Belvidere, 

111. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

New  Britain  Machine  Co.,  New  Britain, 
Conn.  “New  Britain.” 

New  Haven  Screw  Co.,  New  Haven, 
Conn. 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn. 

Premier  Mfg.  Co.,  Inc.,  Sandy  Hook, 
Conn. 

Recording  Devices  Co.,  The,  5th  & Nor- 
wood Sts.,  Dayton,  Ohio. 

St.  Louis  Screw  Co.,  Clarence  St.  & 
Bulwer  Ave.,  St.  Louis,  Mo. 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury, Conn.  (See  display  adv.  page 
1327.) 

Spafjord  Machine  Screw  Works,  Inc., 
Morgan  & Market  Sts.,  Hartford, 
Conn. 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

WIndman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


SCREW  MACHINE  PRODUCTS  CORP., 
THE. — Providence,  R.  I.  Manufacturer  of 
telephones.  Business  established  1908. 
President  and  general  manager,  George 
Briggs;  secretary  and  sales  manager, 
Robert  I.  Jamieson;  treasurer,  Harry  M. 
Mays.  Main  office,  1012  Eddy  St..  Provi- 
dence, R.  I.  Branch  office,  459  5th  Ave. 
Bldg.,  New  York,  N.  Y.  Sales  represent- 
atives, Charles  Sherwood,  Box  664,  Water- 
bury, Conn.;  George  J.  Beattie.  72  Victoria 
St.,  Toronto,  Ont.;  Enterprise  Electric 
Construction  & Fixture  Co.,  6509  Euclid 
Ave.,  Cleveland,  Ohio;  Electric  Sales  Co., 
253  S.  Broadway,  Los  Angeles,  393  Mission 
St.,  San  Francisco,  Cal. 

SCREWIT. — Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  &. 
Son,  Parkersburg,  W.  Va. 

SCREWS,  BRASS. — Brass  screws  are 
very  generally  used  on  electrical  instru- 
ments and  appliances,  sockets,  receptacles 
and  other  wiring  devices  and  on  the  finer 
classes  of  other  electrical  work,  not  only 
because  of  their  better  appearance,  but 
because  they  do  not  rust  like  steel  or  Iron 
screws.  In  some  cases  they  form  part  of 
the  circuit  and  are  therefore  necessary, 
where  iron  could  not  be  used  because  of 
its  low  conductivity.  They  may  be  secured 
in  all  standard  styles  and  sizes. 

Manufacturers: 

American  Brass  Products  Co.,  105-15  S. 
Madison  St.,  Pottstown,  Pa. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.” 

Blake  & Johnson  Co.,  The,  Box  1054, 
Waterbury,  Conn. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville 
Centre,  N.  Y. 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Faries  Mfg.  Co.,  Decatur,  111. 

Hall  Switch  & Signal  Co.,  Garwood. 
N.  J. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  IT.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Lamson  Electrical  & Mfg.  Co.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
1278.) 

National  Acme  Co.,  The,  E.  131st  St.  & 
Coit  Rd.,  Cleveland,  Ohio.  “Namco.” 

National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

Parker  Supply  Co.,  Inc.,  781  E.  135th  St., 
New  York,  N.  Y. 

Plume  & Atw’ood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn. 

St.  Louis  Screw  Co.,  Clarence  St.  & Bul- 
wer Ave.,  St.  Louis.  Mo. 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury, Conn.  (See  display  adv.  page 
1327.) 

Spafford  Machine  Screw  Works,  Inc.. 
Morgan  & Market  Sts.,  Hartford, 
Conn. 

Stowell  Screw  Co.,  Ltd.,  The,  290  SL 
Paul  St.,  W.,  Montreal,  Que.,  Can. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Western  Screw  Products  Co.,  3221  S. 
Broadway,  St.  Louis,  Mo. 

SCREWS,  EXPANSION  OR  ANCHOR. 
— See  Expansion  or  anchor  bolts,  screws, 
shells,  shields  and  sleeves. 

SCREWS,  LAG. — Heavy  screws,  or 
bolts,  usually  made  from  steel,  with  a 
square  head,  a sharp  point,  and  wide 
spacing  between  threads,  for  use  in  heavy 
woodwork,  such  as  attaching  motor 
brackets  to  beams  or  floors,  crossarms  to 
poles,  etc.  A hole  approximately  the  size 
of  the  bolt  at  the  beginning  of  the  thread 
is  bored  into  the  timber  or  pole  and  the 
lag  screw  is  driven  In  with  a wrench,  the 
sharp  threads  cutting  their  way  into  the 
wood. 

Manufacturers: 

HUBBARD  & CO.,  Pittsburgh.  Pa. 
Hubbard  lag  screws  are  furnished  In 
three  styles  and  made  of  open  hearth 
steel,  hot  galvanized,  and  on  all  orders 
for  lag  screws  the  fetter-drive  style  of 
thread  is  furnished,  as  it  conforms  with 
the  specification  of  the  National  Elec- 
tric Light  Association,  American  Tele- 
phone & Telegraph  Co.  and  the  Railway 
Signal  Association. — Adv. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page 
1278.) 

St.  Louis  Screw  Co.,  Clarence  St.  & 
Bulwer  Ave.,  St.  Louis,  Mo. 
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SCREWS  MACHINE.— Screws  which 
have  a straight  shank  or  body  and  a 
square  or  blunt  point,  as  distinguished 
from  wood  screws  or  lag  screws  which 
have  a tapering  body  and  a sharp  point. 
Machine  screws  have  closely  cut  threads 
and  are  for  use  principally  In  metal, 
using  either  a threaded  nut  or  fitting  into 
parts  previously  tapped,  while  wood 
screws  cut  their  own  threads.  Machine 
screws  can  be  secured  with  either  flat  or 
round  heads,  also  a large  number  of  other 
shapes.  The  length  of  a screw  is  measured 
to  the  top  of  the  head  In  a flat-head  screw, 
and  to  the  bottom  in  a round-head  screw. 
The  principal  forms  of  threads  now 
standard  for  machine  screws  In  the  United 
States  are  the  V- thread,  which  has  its 
surfaces  at  an  angle  of  60°  and  meeting 
at  the  top  and  bottom  in  a sharp  point; 
and  the  U.  S.  thread,  which  is  the  same 
except  that  it  has  a small  portion  of  the 
top  and  bottom  of  the  V squarely  cut  off. 
Machine  screws  are  made  in  iron,  steel, 
brass  and  other  metals  in  a large  variety 
of  types  and  sizes.  They  are  used  very 
extensively  in  electrical  machinery,  appli- 
ances. instruments,  etc.,  many  millions  of 
them  being  so  used  every  year. 


Manufacturers:  * 

American  Screw  Co.,  Providence,  R.  I. 
Atlas  Bolt  & Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
•'Barnes-Made.’* 

Blake  A Johnson  Co.,  The,  Box  1054, 
Waterbury.  Conn. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 
Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Hall  Switch  & Signal  Co.,  Garwood, 
N.  J. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand.” 


Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lamson  Electrical  & Mfg.  Co.,  625  W. 
Jackson  Blvd.,  Chicago.  111. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  didblay  adv.  page 
1278.) 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

Parker  Supply  Co.,  Inc.,  781  E.  135tli  St., 
New  York,  N.  Y. 

Pawtucket  Screw  Co.,  Pawtucket,  R.  I. 

Reed  & Prince  Mfg.  Co.,  Worcester, 
Mass. 


Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111. 

St.  Louis  Screw  Co.,  Clarence  St.,  & Bul- 
wer,  Ave.,  St.  Louis,  Mo. 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bur>%  Conh.  (See  display  adv.  page 

Spafford  Machine  Screw  Works,  Inc., 
Morgan  & Market  Sts.,  Hartford, 
Conn. 

Stowe  11  Screw  Co.,  Ltd.,  The,  290  St. 
Paul  SL,  W.,  Montreal,  Que.,  Can. 

Whterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Western  Screw  Products  Co.,  3221  S. 
Broadway,  St.  Louis,  Mo. 


SCREWS,  SET. — Screws,  usually  of 
steel,  mounted  in  the  hubs  of  pulleys, 
clutches  or  couplings  to  prevent  their 
turning  on  the  shaft,  or  in  other  parts  of 
machinery  where  it  is  desired  to  prevent 
movement  of  a part.  Set*  screws  usually 
have  sharp  or  cup-shaped  points  and 
square  or  slotted  heads,  the  former  for 
wrenches,  the  latter  for  screw  drivers. 


Manufacturers: 


Atlas  Bolt  & Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd.,  Cleveland,  Ohio. 

Boss  Nut  Co.,  1732-54  N.  Kolmar  Ave., 
Chicago,  111.  “Boss.” 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 

Hall  Switch  & Signal  Co.,  Garwood, 
N.  J. 

Harper  Screw  Works.  F.  C.,  29  S.  Clin- 
ton St.,  Chicago,  III. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.(  Chicago.  111. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
•‘Star  Brand.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
127 6.) 

National  Acme  Co.,  The.,  E.  131st  & Colt 
Rd.,  Cleveland,  Ohio.  "Namco.” 

National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 


National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

Reed  & Prince  Mfg.  Co.,  Worcester, 
Mass. 

Ryerson  & Son,  Joseph  T.,  16th  & Rock- 
well Sts.,  Chicago,  111. 

St.  Louis  Screw  Co.,  Clarence  St.  & 
Bulwer  Ave.,  St.  Louis,  Mo. 

Spafford  Machine  Screw  Works,  Inc., 
Morgan.  & Market  Sts.,  Hartford, 
Conn. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Western  Screw  Products  Co.,  3221  S. 
Broadway,  St.  Louis,  Mo. 

SCREWS,  WOOD. — Screws  having  a 
sharp  tapering  point  and  widely  spaced 
threads,  for  use  in  wood.  While  the  ma- 
chine screw  has  closely  set  threads,  be-f 
cause  it  usually  fits  into  metal  of  equal 
strength,  the  wood  screw  secures  its  hold 
in  a weaker  material  and  therefore  must 
have  a greater  proportion  of  the  thread 
space.  Flat  or  round  heads  are  usually 
furnished  on  wood  screws,  although  other 
styles  can  be  secured.  Wpod  screws  are 
mostly  made  of  iron  or  steel,  but  brass 
screws  are  also  much  used  where  freedom 
from  rusting  is  important  as  in  electrical 
Instrument  bases  and  boxes.  They  are 
nAade  in  a wide  range  of  standard  sizes. 

Manufacturers: 

American  Screw  Co.,  Providence,  R.  I. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
1278.) 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden,  Conn. 

Reed  & Prince  Mfg.  Co.,  Worcester, 
Mass. 

Southington  Hardware  Co.,  The,  South- 
ington, Conn. 

Spafford  Machine  Screw  Works,  Inc., 
Morgan  & Market  Sts.,  Hartford, 
Conn. 

Stowell  Screw  Co.,  Ltd.,  The,  290  St. 
Paul  St.,  W.,  Montreal.  Que.,  Can. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

SCRUBBERS,  MOTOR-DRIVEN, 
FLOOR. — Machines  in  which  horizontal 
rotary  brushes  are  driven  by  electric 
pow'er.  In  some  machines  a tank  of  water 
and  a supply  of  washing  powder  or  liquid 
soap  are  carried  as  part  of  the  machine. 
These  are  fed  onto  the  floor,  automatic* 
ally,  Just  ahead  of  the  revolving  brush. 
Attachments  for  picking  up  the  dirty 
water  are  also  made.  They  consist  of  two 
converging  squeegees  with  a motor-driven 
pump  for  sucking  up  the  water.  These 
machines  are  used  for  scrubbing  floors 
where  the  space  is  large,  as  in  offlce- 
bullding  halls,  or  where  the  floors  are  par- 
ticularly old  or  dirty.  While  a machine 
of  this  sort  is  not  well  adapted  to  use  in 
small  rooms  or  where  there  are  many  ob- 
structions, it  may  be  used  to  considerable 
advantage  where  the  area  is  large,  espe- 
cially in  long  corridors,  large  assembly 
halls  and  dining  rooms  with  removable 
furniture,  depot  writing  rooms,  etc.  One 
machine  does  the  work  of  a large  group 
of  scrubwomen. 

Manufacturers: 

American  Scrubbing  Equipment  Co.. 
Inc.,  180  N.  Wabash  Ave.,  Chicago,  111. 
“Finnell.” 

Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton St..  Chicago,  111. 

Electrical  & Specialty  Supply  Co.,  9 S. 
Clinton  St.,  Chicago,  111.  “Conners- 
ville.” 

Herr  Mfg.  Co..  John.  44  N.  4th  St.. 
Philadelphia,  Pa.  “Two-In-One,”  “E- 
Z.” 

INTERNATIONAL  FLOOR  MACHINE 
CO..  151  W.  36th  St.,  New  York,  N.  Y. 
“International.”  See  descriptive  ad- 
vertisement under  Rubbing  and  polish- 
ing machines,  motor-driven. — Adv. 

KELLEY  ELECTRIC  MACHINE  CO..  Ill 
Dearborn  Street.  Buffalo,  N.  Y.  The 
Kelley  floor  machine  for  waxing,  pol- 
ishing and  reflnlshlng  all  floor  sur- 
faces. for  scrubbing  or  shampooing  car- 
pets, and  for  surfacing  or  rubbing 
down  composition,  mosaic,  terrazzo, 
and  concrete  floors,  is  a big  labor  saver 
and  does  efficient  and  thorough  work 
in  one-flfth  of  the  time  of  old  meth- 
ods, equipped  with  scrubbing,  waxing 
and  polishing  or  wire  brushes,  grinder 
head  with  carborundum  stones  or  sand- 
ing pad.  Cut  shows  machine  on  scrub- 
bing brush.  Insert  grinder  head.  Built 
to  operate  on  lighting  circuits  of  110 
or  220  volts,  a-c.  or  d-c.  The  special 
Kelley  Universal  operates  on  either  25- 


cycle,  60-cycle  or  direct  current  and 
is  the  machine  for  contractors  to  use. 
Furnished  with  floor  handle  for  floor 
work  or  table  handles  for  bench  rfe. 


Kelley  Floor  Machine 


Machine  is  "ball  bearing  equipped 
throughout. — Adv. 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome,  N.  Y.  “Utility.” 

Landers,  Frary  & Clark,  United  Vacuum 
Appliance  Division,  Connersviller  Ind. 
“Connersville.” 

SCRULIX. — Trade  name  for  guy  anchors 
manufactured  by  W.  N.  Matthews  & 
Brother,  Inc.,  2912  Easton  Ave.,  St.  Louis, 
Mo. 

SE. — The  form  Se  is  the  chemical  sym- 
bol for  the  element  selenium. 

SEA  LINE  PLAN ER. — Trade  name  for 
power  transmission  belting  manufactured 
by  the  Chicago  Belting  Co.,  113-25  N. 
Green  St.,  Chicago,  1111. 

SEA  WAVE. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Voss  Bros.  Mfg.  Co.,  Davenport,  Iowa. 

SEABOARD  METAL  CORP.— North  Ar- 
lington, N.  J.  Manufacturer  of  solder, 
etc.  Branch,  New  York,  N.  Y. 

SEACO. — Trade  name  for  electric  heat- 
ing pad  manufactured  by  the  Standard 
Electrical  Appliance  Co.,  Beverly,  N.  J. 

SEAL  OIL. — Trade  name  for  belt  dress- 
ing manufactured  by  the  Whitlock  Mfg. 
Co.,  1506  W.  112th  St.,  Cleveland,  Ohio. 

SEALET. — Trade  name  for  terminal  fit- 
tings manufactured  by  the  Butte  Electric 
& Mfg.  Co.,  534  Folsom  St.,  San  Francisco, 
Cal. 

SEALING  MACHINES,  ELECTRICAL- 
LY HEATED.— Machines  which  are  heated 
by  electric  coils  for  sealing  operations, 
such  as  fastening  the  wrappings  on  loaves 
of  bread,  cartons  containing  cereals,  bis- 
cuits, etc.  The  term  is  also  sometimes 
applied  to  electrically  heated  machines  for 
melting  the  sealing  compound  used  to  fill 
over  the  countersunk  screw  heads  on  the 
backs  of  switches,  cutout  bases,  etc. 

Manufacturers: 

Miller  Mfg.  Co.,  1008  S.  West  St..  Kala- 
mazoo, Mich.  “Miller.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 

SEALING  PLUGS.— See  Plugs,  conduit 
sealing. 

SEALING  TOOLS*  M ETER.— Sealing 
tools  are  hand  punches  of  special  construc- 
tion arranged  with  dies  in  the  jaws  which 
compress  the  meter  seal  to  prevent  the 
withdrawal  of  the  wires.  The  dies  are 
often  engraved  with  the  purchaser’s  ini- 
tials, a monogram  or  an  emblem,  so  that 
these  wilL*  be  shown  on  the  seal  when  it 
is  sealed.  This  makes  it  necessary  to  de- 
stroy the  seal  or  the  emblem  in  order  to 
remove  the  sealing  wire. 

Manufacturers: 

American  Casting  & Mfg.  Corp.,  30  Main 
St.,  Broklyn,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Spencer  Mfg.  Co.,  S.  M.,  Washington  & 
Cornhill  Sts..  Boston,  Mass. 

SEALING  WAX.— Sealing  wax  is  a 
compound  of  wax  and  rosin  that  is  plastic 
when  warm  and  hard  or  brittle  when  cold. 
It  Is  used  on  electrical  apparatus  to  seal 
up  cracks  and  holes,  especially  to  cover 
screw  holes  and  seal  the  screws  in  place. 
It  is  also  used  to  insulate  otherwise  ex- 
posed metal  parts,  as  pieces  of  copper  or 
brass  on  switches,  sockets  and  receptacles. 


637 


Digitized  by  L.ooQle 


SEALING 


EMF  ELECTRICAL  YEAR  BOOK 


SECOHMMETERS 


wherd  tfie  metal  is  set  in  a slot  or  depres 
sion  in  the  body  or  base. 

Manufacturers: 

Baftlott,  Inc.,  H.  N„  19  Park  Row,  New 
York,  N.  Y. 

Canadian  National  Carbon  Co..  Ltd.. 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Insulating  Materials  Co.,  5133  Wesson 
Ave.,  Detroit,  Mich.  "Imco.” 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St.. 
New  Yorp,  N.  Y. 

Prest-O-Lite  Co.,  533  N.  Capital  St.. 
Indianapolis,  Ind. 

Prest-O-Lite  Co.  of  Canada.  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Zinsser  & Co.,  William,  195  William  St. 
New  York,  N.  Y. 

SEALING  WAX  M ELTERS. — See  Melt- 
ers,  wax,  electrically  heated. 

SEALS,  METER. — Meter  seals  are  small 
disks  of  lead  with  two  holes  drilled 
through  parallel  to  the  faces.  They  are 
used  to  seal  watt-hour  and  demand  meters 
to  prevent  tampering  with  them  by  unau- 
thorized persons.  A wire  is  looped  through 
holes  in  two  studs  on  the  meter  base  in 
such  a way  as  to  prevent  the  removal  of 
the  cover,  and  the-  two  ends  are  drawn 
through  the  holes  in  the  meter  seal. 
sealing  tool  is  then  used  to  compress  the 
disk  sufficiently  to  prevent  the  withdrawal 
of  the  wire. 

Manufacturers: 

American  Casting  & Mfg.  Corp.,  30  Main 
St.,  Brooklyn,  N.  Y. 

Corbin  Cabinet  Lock  Co.,  New  Britain. 
Conn. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Spencer  Mfg.  Co.,  S.  M..  Washington  & 
Cornhill  Sts.,  Boston,  Mass. 

United  Seal  Co.,  Columbus,  Ohio.  “Safe 
ty,  “Peerless.’* 

SEARCHLIGHT. — Trade  name  for  elec- 
tee clocks  manufactured  by  the  Darche 
Mfg.  Co.,  643  W.  Washington  Blvd.,  Chi- 
cago, 111. 

SEARCHLIGHTS. — Searchlights  are  spe- 
cial projectors  designed  to  give  a very  nar- 
spread  to  a beht  of  extremely 

high  intensity  so  as  to  project  the  light  b 
very  great  distances.  Almost  all  search- 
lights are  of  the  arc-lamp  type  employing 
a low  intensity  of 
projected  light  and  limited  range  is  suffi- 
iilcan<?esce,Jt  lamps  may  be  used,  but 
their  field  is  quite  restricted  because  the 
in  fv?fni«  8 n?t  8ufflclently  concentrated 
in  the  larger  sizes,  such  as  1000  watts:  in- 
candescent searchlights  are  more  corn- 
monly  called  spotlights,  which  see.  Search 
arcs  are  arranged  either  for  auto- 
matic feeding  or  hand  feeding.  The  re- 
|fl»^«rfoHiUSefd  on  searchliglits  are  almost 
bl*WTUe  Parabolic  with  long  focal 
nre  of  silvered  glass 

*]?avi?y  Painted  on  the  back  so 
that  the  silvering  is  not  affected  by  the 
but.,m»si  be  Protected  as  much 
fal.C3on0thfmnSt  h°‘  PartlC,es  of  carbon 
ot  the  commercial  forms  of 
!l  metal  drum  or  housing  en- 
closes the  mirror,  carbon  and  lamp  mech- 
anism. Ventilation  is  provided  in  such  a 
a?  t0i  prevent  the  entrance  of  rain 
or  dirt.  A glass  cover  is  held  in  Dlace  in 
mnvfihint*0f  tbe.  housing;  the  whole  unit 
II!  horizontally  or  vertically, 

of  Ca8?  °f  lar#e  searchlights  by  means 

a motor.  Recent  developments  in 

nTirlrSJl  ghi!s  foiI  *Pilltary  and  other  special 
to  the  use  of  open  type 

mounted™!) 

signed  espec^lly  ef0JrTlCSeS’atana  w?  hf£h 

aircraftnservlcCe.eS  U"y  employed  ,n 

Searchlights  are  used  for  a great  variety 
of  purposes  and  their  use  is  constantly  in- 
i?°u.navaI  and  mercantile  vessels  a 
RS.  18  required  for  taking  bear- 

ta  P|ck  o.ut.  buoys,  wreckage  and  other 
craft,  in  special  signaling  and  in  dockimr 
On  land  searchlights  are  used  for  military 
«nrh  t°mn  sPectacular  lighting  purposes, 
othor  wn!l!].7oiVat,£nn0f  Nia&ara  Falls  and 
craftF  ^teFfa  S’  bal,oons  and  other  air- 

Manufacturers: 

AElmTran‘INaF^nC?.J^nceE^'ine  Co.. 

ELECTRIC  & EQUIP- 

MENT  CO.,  154-160  Whiting  St.,  Chi- 
cago, 111. 


BRENKERT  LIGHT  PROJECTION  CO. 
49  Cortland  Ave.,  Detroit,  Mich 
^OrGsccnt fl 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
Chicago  Stage  Lighting  Co.,  112  N.  La 
Salle  St..  Chicago,  111. 

Cooley  Electric  Co.,  George  R.,  912 

Western  Ave.,  Seattle,  Wash. 
CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Imperial.** 
ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa, 
GENERAL  ELECTRIC  CO.,  Schenec 
tady,  N.  Y A complete  line  of  search 

Slights  which  meet 
fully  the  demand  for 
durable,  efficient  and 
reliable  projectors,  in 
eluding  an  18-in.  in 
candescent  lamp,  1000 
watt,  110-volt  search 
light,  and  arc  lamp 
searchlights  in  stand- 
ard commercial  sizes. 
9,  13,  and  24  inches 
in  diameter.  Larger 
projectors  of  30,  36, 
60  and  80  inches  in 
diameter  can  be  supplied.  G-E  search- 
light projectors  are  arranged  for  hand*, 
pilot-house,  shaft,  rope  and  electric 
control.  The  electrically  controlled  pro- 
jector, athough  more  expensive,  pro- 
vides the  most  satisfactory  form  of 
distant  or  remote  control  since  it  re- 
quires less  attention,  is  easier  to 
operate  than  the  rope-controlled,  and 
the  control  wiring  may  be  run  by 
the  most  convenient  route  without 
regard  to  obstructions  or  changes  of 
direction.  The  training  is  accom- 
plished by  motors  mounted  in  the 
base  and  electrically  connected  to  a 
small  controller,  which  is  so  wired 
that  the  searchlight  beam  follows  the 
movement  of  its  handle.  (Bulletin 
43856A.)  See  adv.  pages  1203-1223. — 
Adv. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111 
“X-Ray.”  (See  display  adv.  page 
1405.) 

Newton,  Charles  I.,  305  W.  15th  St., 
New  York,  N.  Y. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn.  (Marine.) 

* icNational  Co..  The,  1334  N.  Kostner 
Ave-.^-OhJcago,  111. 

S & M LiurtF-CO;.  118  w-  36th  St.,  Los 
Angeles,  Cal.  V 

Sperry  Gyroscope  (JtlvTbe,  Manhattan 
Bridge  Plaza,  New  YoFlL  N.  Y. 

SEARS,  HENRY  D.— Boston,  Mass. 
Manufacturer  of  electrical  wiring^devices 
and  specialties.  Main  office,  80  Bo>4s4on 
St.,  Boston,  Mass.  Factory,  Schenectady. 
N.  Y.  Branch  office,  345  Fifth  Ave.,  New‘ 
York,  N.  Y. 

SEATS,  CAR,  PASSENGER.— Of  two 

general  types  (a)  cross  seats  and  (b) 
ongitudinal  seats.  They  consist  of  sup- 
porting frames  to  carry  seat  cushions  and 
backs,  and  when  placed  crosswise  of  the 
car  are  known  as  cross  seats.  On  account 
of  the  limitations  of  car  width  and  the 
necessity  for  an  aisle  or  passageway 
lengthwise  of  the  car.  this  type  of  seat 
usually  is  designed  to  accommodate  only 
two  passengers.  The  parts  of  cross  seats 
are,  the  pedestal,  seat,  frame  ends,  sup- 
porting frame,  seat  cushion,  reversing 
mechanism  (if  of  reversible  type)  and  back 
with  cushion  and  handle.  When  the  car 
operates  from  either  end  according  to  di- 
rection of  trip,  cross  seats  are  frequently 
designed  to  be  reversible,  i.  e.,  the  back 
can  be  placed  at  either  side  of  the  cushion 
according  to  direction  of  car  or  desire  of 
passengers.  Seats  arranged  along  the 
sides  of  a car  are  called  longitudinal  seats. 
These  consist  simply  of  cushions,  support- 
ing frame  and  back. 

The  seating  arrangement  of  electric  rail- 
way cars  is  usually  a combination  of  the 
cross  and  longitudinal  types,  although  the 
use  of  longitudinal  seats  only  provides  the 
maximum  width  of  aisle  and  stand. ng 
room.  The  combination  of  the  two  tvpes 
with  the  minimum  allowance  in  longtitud- 
inal  seats  consistent  with  clear  spaces  at 
car  ends,  provides  the  most  comfortable 
and  popular  seating  arrangement.  On 
street  railway  and  on  many  interurban 
and  steam  railway  suburban  cars  seat 
cushions  and  backs  are  upholstered  with 
rattan.  This  makes  a light,  cool,  easily 
leaned,  economical  and  sanitary  seat. 
Manufacturers: 

Brill  Co.,  The  J.  G..  62nd  St.  & Woodland 
Ave.,  Philadelphia,  Pa. 

Du  Pont  de  Nemours  & Co.,  Inc  E I 
Fabrikoid  Division,  Wilmington,  Dei! 
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(“Fabrikoid”  upholstery  material  for 
seats  ) 

Hale  & Kilbum  Corp.,  1800  Lehigh  Ave., 
Philadelphia,  Pa. 

Heywood  Bros.  & Wakefield  Co.,  209 
Washington  St.,  Boston,  Mass.  ‘‘Hey- 
wood-Wakefield.” 

St.  Louis  Car  Co.,  8000  N.  Broadway,  St. 
Louis,  Mo. 

Scarrit  Car  Seat  & Mfg.  Co.,  5027  Mt 
Kissock  Ave.,  St.  Louis.  Mo. 

SEATS,  CONDUCTORS*  AND  MOTOR- 
MEN’S. — An  Item  of  car  equipment  fre- 
quently provided  for  motorman  or  con- 
ductor on  street  railway  and  many  Inter-, 
urban  cars,  usually  of  stool  type  and  port- 
able, so  that  It  may  be  changed  from  one 
end  of  car  or  train  to  the  other  as  the 
trainmen  change  ends  at  terminals.  On 
some  electric  railways,  notably  elevated 
and  subway  roads,  the  motorman’s  seat  is 
of  fixed  folding  type  of  such  design  that 
it  will  fold  back  against  the  end  of  vesti- 
bule or  it  may  be  folded  up  and  placed  be- 
hind a panel  or  door  when  not  In  use,  and 
thus  be  out  of  the  way  and  not  take  up 
useful  space. 

Manufacturers: 

Brill  Co..  The  J.  G..  62nd  SL  & Wood- 
land Ave.,  Philadelphia,  Pa. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 

17th  & Cambria  Sts.,  Philadelphia,  l’a. 
Heywood  Bros.  & Wakefield  Co.,  209 
Washington  St.,  Boston,  Mass. 

SEATS,  LINEMEN’S  POLE.  — Where 
linemen  have  occasion  to  do  a considerable 
amount  of  work  on  a pole  in  one  position, 
as  in  jointing  cables,  the  use  of  a line- 
man’s seat  facilitates  the  work.  The  pro- 
vision of  such  facilities  tends  to  increase 
efficiency  and  expedite  the  work.  These 
seats  are  usually  made  of  angle  or  channel 
!ron,  with  either  a wooden  seat  or  iron 
slats.  The  frame  is  securely  braced  to  the 
pole  by  two  bracket  arms. 

Manufacturers: 

Diamond  Expansion  Bolt  Co.,  CO  WTest 
St..  New  York,  N.  Y.  “Diamond.** 
HALLETT  IRON  WORKS,  Harvey.  111. 
“Hallett.”  (See  display  adv.  page 
1254.)  # 

HUBBARD  & CO.,  Pittsburgh,  Pa. 
Peirce  pole  seats,  in  a competitive  test, 
held  a dead  weight  of  1,700  lbs.  without 
deflection.  The  frames  and  braces  of 
all  styles  of  Peirce  seats  are  made  of 
1 by  V6-in.  channel,  open  hearth  steel. 
These  seats  are  made  In  four  styles 
and  will  be  found  notably  lighter  and 
stronger.  Hubbard  & Co.  also  manu- 
facture four  different  styles  of  scats 
. made  under  the  specifications  of  the 
Bell  Telephone  Co.  See  pages  212  and 
213  of  Hubbard’s  catalog.  (Slater  A 
Barnard,  Ltd.,  of  Hamilton,  Ont.,  act 
as  Hubbard’s  Canadian  agents.) — Adv. 
\ Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 
Nfcleckel,  Fred  L.,  9-13  E.  13th  St.,  Chi- 
'gpgo.  111. 

SEATTLE  MACHINE  WORKS.— Lander 

St.  & ^Sast  Waterway,  Seattle,  Wash. 
ManufactiX£rs  of  motor-driven  lumber 
stackers.  BH£iness  established  1900.  Presc- 
ient, Eric  Johnson;  vice-president  and 
general  managed?  Simon;  secre- 

tary and  treasurSf*  Kmil  V.  Grisvard. 

SEBCO. Trade  iW*1?6  for  cable  and  wire 

insulator  and  other  c^fcj***  supporting  de- 
vices manufactured  by\the  Star  Expansion 
Bolt^  Co.,  147-149  Ced&T  st-  New  York* 

SECHLER  IMPLEMENT  A CARRIAGE 

CO.— Moline.  111.  Manufac\urer  of  electnc 
washing  machines. 

SECO.— Trade  . name 'for  ¥le,ctrJc  cJ&*r 
lighters  and  dash  lamps  manKi*aotur^d  b> 
the  Spielman  Electric  Co.,  193  Krr*nHTVn  v 
New  York,  N.  Y. 

SECO. — Trade  name  for*  wren^!1^®  man- 
ufactured by  the  Shuster  EflLfriIl^e>£!fl|r 
Corp.,  Erie  Ave.  & Allen  SL,  Philadelphia. 
Pa.  1 

SECOH  M M ETERS.  — Strictly  JiPeaking 
these  are  not  meters  or  m*easurvnJF  iJSl 
struments,  but  commutators  used  inVr^  PF® 
measurements  of  self-inductance  wl_th  dl_ 
reet  currents.  The  commutators  artT; 
ally  paired  and  driven  by  a small  flPoto,r* 
One  commutator  is  in  series  with  thA-f  • 
vanometer  and  the  other  is  connectJCJ.!! 
series  with  the  battery.  The  synchroil2l,s 
reversal  of  current  in  the  two  branS??!8 
produces  a steady  deflection  of  the  tStflSl 
nometer  while  the  current  throuirh  Lfbe 
bridge  arms  is  pulsating The Sr" 
term  secohmmeter  is  a misnomer. 
Manufacturer: 

Queen-Gray  Co..  64-70  Johnson  St.,  (f 
mantown,  Philadelphia,  Pa. 
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SECOND. — The  unit  of  time  in  scientific 
measurement  is  the  l/86400th  part  of  a 
mean  solar  day.  It  is  called  a second.  A 
mean  solar  day  is  the  average,  through- 
out a year,  of  the  time  between  two  suc- 
cessive transits  of  the  sun  across  the 
meridian  at  any  place.  It  is  the  second  of 
the  ordinary  watch  or  clock  when  it  is 
properly  regulated.  The  minute,  hour,  day, 
week  or  year  are  also  in  common  usage  as 
units  of  time.  These  units  are  often  com- 
bined with  others,  for  example;  the  watt- 
minute,  kilowatt-hour,  ampere-hour,  etc. 

SECONDARY  BATTERY  OR  SECOND- 
ARY CELL. — A battery  which  is  reversi- 
ble, so  that  when  run  down  it  can  be  re- 
stored to  its  original  condition  of  electrical 
activity  by  forcing  through  it  a charging 
current  in  the  opposite  direction  to  the 
discharge  current.  The  common  storage 
battery  is  the  best  example,  and  the  lead 
battery  the  best  known  of  these.  Starting 
with  one  plate  spongy  lead  and  the  other 
lead  peroxide,  the  electrolyte  being  dilute 
sulphuric  acid,  the  discharging  action 
forms  lead  sulphate  on  both  plates.  The 
charging  current  changes  these  back  to 
spongy  lead  and  lead  peroxide,  and  sends 
tne  acid  back  into  the  electrolyte,  thus  re- 
storing the  original  condition.  On  dis- 
charge, therefore,  such  a battery  serves 
as  a secondary  source  of  e.m.f.  and  it  is 
therefore  called  a secondary  battery,  as 
contrasted  with  a primary  battery  which 
produces  electrical  energy  direct  from  a 
nonreversible  chemical  reaction.  See  Bat- 
teries; also  Batteries,  storage. 

SECONDARY  OF  A TRANSFORMER— 
The  winding  of  a transformer  which  de- 
livers energy  to  the  outgoing  line  is  termeu 
the  secondary  in  distinction  from  the 
primary  which  receives  the  incoming 
energy.  In  a transmission  system  the  sec- 
ondary is  the  higher  voltage  at  the  point 
of  supply  and  the  lower  voltage  at  the  re- 
ceiving station.  In  distribution  systems 
the  secondary  fs  the  low- voltage  circuit 
from  which  buildings  are  supplied.  Ti.e 
term  secondary,  as  applied  to  circuits,  is 
therefore  most  frequently  associated  with 
low  voltages. 

SECONDARY  REACTIONS.  — Assumed 
chemical  reactions  which  the  ions,  upon  be- 
ing liberated  by  the  electrolyzing  current, 
exert  upon  the  electrodes  or  the  electro- 
lyte. At  the  cathode,  for  instance,  the 
cation  may  reduce  the  cathode,  as  in 
cathodic  reduction,  or  it  may*  reduce  or 
decompose  the  electrolyte,  as  in  electro- 
lytic reduction,  or  as  when  the  sodium  ion 
liberated  from  a sodium  salt  in  solution  is 
said  to  decompose  water  and  liberate  h\  - 
drogen:  Na+HtO=NaOH4-H.  At  the 

anode  the  anion  may  combine  with  the 
anode  and  bring  it  into  solution,  as  in 
metal  refining;  or  it  may  adduce  the  elec- 
trolyte, as  in  electrolytic  oxidation,  or  as 
when  the  SO*  ion  converts  a ferrous  salt 
in  solution  into  a ferric  salt:  2 FeS04  + 
S0«=Fe9(S04)i. 

8ECRET-PHONE— Trade  name  for  tele- 
phonic listeners  for  detectives,  made  by 
the  Globe  Phone  Mfg.  Co.,  Reading,  Mass. 

SECTION. — A section,  in  electrical  cir- 
cuits, is  an  insulated  length  of  line  fur- 
nished with  its  own  feeding  circuit.  The 
term  is  used  mostly  on  electric  railway 
lines  where  the  trolley  wire  is  sectional- 
ized  and  supplied  by  feeders  from  the  vari- 
ous substations.  These  are  called  section 
feeders. 

SECURITY. — Trade  name  for  wiring  de- 
vices manufactured  by  the  E.  H.  Freeman 
Electric  Co.,  803  E.  State  St.,  Trenton 
N.  J. 

SECURITY. — Trade  name  for  portable 
lamp  guard  manufactured  by  the  McGill 
Mfg.  Co.,  Valparaiso,  Ind. 

SECURITY. — Trade  name  for  lightning 
rods  manufactured  by  the  Security  Light- 
ning Rod  Co.,  606-612  S.  Pine  St.,  Burling- 
ton, Wis. 

SECURITY  ELECTRIC  LAMP  CO— 134 
8.  Clinton  St.,  Chicago,  III.  Manufacturer 
of  incandescent  lamps.  President,  W. 
Grossman;  secretary  and  treasurer,  S. 
Grossman. 

SECURITY  ELECTRIC  MFG.  CO— 1463 
W.  Ohio  St.,  Chicago,  111.  Manufacturer  of 
electric  heating  appliances.  Partnership. 
H.  Ostermann  and  Fred  Hartmann. 

SECURITY  LIGHTNING  ROD  CO.,  THE. 
— Burlington,  Wls.  Manufacturer  of  light- 
ning rods  and  lightning  rod  fittings. 
President,  I.  G.  Wheeler;  vice-president, 
William  F.  Brehm;  secretary,  G.  W.  Wal- 
ler; treasurer  and  general  manager,  H.  A. 
Runkel.  Main  office  and  factory,  606-612 
S.  Fine  St.,  Burl  ngton,  Wis.  Branch  of- 
fice, 1004  Press  Bldg.,  Binghamton,  N.  Y. 

SECURO. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 


S.  E.  D. — Abbreviation  for  the  Society 
for  Electrical  Development,  Inc. 

SEE-DRO  SEPARATOR  CO.— Berkeley, 
Cnl.  Manufacturer  of  storage  battery 
separators. 

SEE  ELECTRIC  ELEVATOR  CO.,  A.  B. 

— New  York,  N.  Y.  Manufacturer  of  elec- 
tric elevators  and  dumb-waiters.  Alonzo 

B.  B.  See,  sole  owner;  general  manager. 
Nils  O.  Lindstrom.  Main  office.  220  Broad- 
way, New  York.  N.  Y.  Factory',  Jersey 
City,  N.  J.  Branch  offices,  Washington, 
D.  C. ; Baltimore.  Md.;  Boston,  Mass.; 
Philadelphia,  Pa.;  Cleveland,  Ohio;  Hart- 
ford, Conn.;  Montreal,  Que.r  Can. 

SEEBECK  EFFECT.— If,  in  a closed 
circuit  consisting  of  two  different  metals, 
the  two  junctions  are  kept  at  different 
temperatures,  a permanent  current  will 
How.  If  the  circuit  is  made  of  copper  and 
iron  and  if  one  junction  is  kept  at  the 
temperature  of  melting  Ice  and  the  other 
at  that  of  boiling  water,  it  will  be  found 
that  the  current  passed  from  copper  to 
iron  across  the  hot  junction.  If,  however, 
the  temperature  of  the  hot  Junction  be 
raised  gradually  the  e.m.f.  in  the  circuit 
slowly  reaches  a maximum,  then  sinks  to 
zero  and  is  flnallv  reversed.  This  is  known 
as  the  Seebeck  effect. 

SEEBURG  PIANO  CO..  J.  P.— 419  W. 
Erie  St.,  Chicago,  111.  Manufacturer  of 
rleetrically  operated  pianos  and  organs. 
President,  J.  P.  Seeburg;  vice-president. 
W.  L.  Pace. 

SEEHAUSEN,  WEHRS  &,  CO.— 179  N. 

FrankPn  St.,  Chicago,  111.  Manufacturers 
of  oil  filters  and  boiler- tube  cleaners. 

SEELITES. — Trade  name  for  luminous 
nendnnts  and  tacks  manufactured  by  T. 

C.  Smith  & Co.,  1531  Cherry  St.,  Philadel- 
phia, Pa. 

SENGA  CHEMICAL  CO.,  THE.— 359 

Pine  St.,  Providence,  R.  I.  Manufacturer 
of  soldering  paste. 

SEFTON  MFG.  CO.— 1301  W.  35th  St.. 
Chicago,  111.  Manufacturer  of  corrugated 
fiber  cartons  and  boxes.  President  and 
treasurer,  J.  E.  Clenny;  vice-president  and 
general  manager,  W.  J.  Evans,  Jr.;  secre- 
tary, H.  H.  Wilson.  Factories,  Chicago, 
111.;  Anderson,  Ind.;  Brooklyn,  N.  Y. 

SEGUR. — Trade  name  for  armature  coil 
winding,  taping,  forming  machines,  etc., 
manufactured  by  the  Electrical  Manufac- 
turers Equipment  Co..  712  Postal  Tele- 
graph Bldg.,  Chicago,  111. 

SEGUR. — Trade  name  for  coil  winding 
machines  manufactured  by  the  Peerless 
Equipment  Co.,  Hanover,  Pa. 

SEIBT. — Trade  name  for  static  radio 
condensers  manufactured  by  Emil  J. 
Simon.  217  Broadway,  New  York,  N.  Y. 

SEIDLER-Mf  NER  CO.— 36  E.  Larned 
St.,  Detroit,  Mich.  Manufacturer  of  ma- 
rine electrical  fixtures  and  wiring  devices. 
Business  established  1891.  President  and 
general  manager,  Frank  J.  Miner;  vice- 
president,  Anthony  Nunnold;  secretary, 
treasurer  and  sales  manager,  John  J. 
Miner.  Sales  representative,  Hecker  L. 
Parker,  111  New  Montgomery  St.,  San 
Francisco,  Cal. 

8 El  G ELITE. — Trade  name  for  gasket 
packings  manufactured  by  Johns-Manvil’e, 
Inc..  Madison  Ave.  & 41st  St.,  New  York, 
N.  Y. 

SELBY. — Trade  name  for  solder,  copper 
sulphate,  cable  splicing  sleeves  and  other 
lead  products  manufactured  by  the  Ameri- 
can Smeltecs  Securities  Co.,  Merchants 
Exchange  Bldg.,  San  Francisco,  Cal. 

SELCO. — Trade  name  for  bells  manufac- 
tured by  the  Spies  Electric  Co.,  564  W. 
Van  Buren  St.,  Chicago.  111. 

SELDEN. — Trade  name  for  packings  for 
pistons,  va’ves,  etc.,  manufactured  by 
Randolph  Brandt.  70  Cortlandt  St.,  New 
York,  N.  Y. 

SELDNER  A ENEQUIST,  INC. — 86-112 

Hausman  St..  Brooklvn,  N.  Y.  Manufac- 
turer of  soldering  fluid,  nitric  acid  and 
other  chemicals. 

SELECTIVE  CALLING  SYSTEMS. 
TELEPHONE. — See  Telephone  selective 
calling  systems. 

SELECTOR-REPEATER.— An  automatic 
telephone  switch  which  first  acts  as  a se- 
lector and  then,  having  seized  a trunk,  acts 
as  a repeater  of  impulses. 

SELECTOR,  TELEGRAPH.— An  auto- 
matic calling  device  in  use  on  railroad  and 
commercial  telegraph  circuits  by  means 
of  which  a train  dispatcher,  or  a circuit 
supervisor  may  attract  the  attention  of  an 
operator  or  attendant  at  a distant  station. 
A pre-arranged  sequence  of  impulses  is 
transmitted  which  operate  an  alarm  bell  or 
cause  an  electric  lamp  to  light  up. 
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SELECT-O- PHONE— Trade  name  for 
telephone  selective  calling  systems  manu- 
factured by  the  Screw  Machine  Product* 
Corp.,  1012  Eddy  St.,  Providence,  R.  I. 

SELENIUM. — A nonmetallic  element,  re- 
sembling sulphur  and  tellurium  chemically. 
Symbol  Se;  at.  wt.  79.2;  m.  p.,  217°  C.; 
b.  p.,  690°  C.;  sp.  gr.,  4.3  to  4.8.  Selenium 
is  found  In  several  a’lotropic  forms,  to  a 
small  extent  in  native  sulphur  and  /com- 
bined in  sulphides,  also  as  selenides.  It 
is  obtained  as  a brick  red  or  dark  red 
amorphous  powder  or  as  a brownish  or 
black  crystalline  mass.  Metallic  selenium 
burns  in  air  with  a bluish  flame  and  a dis- 
agreeable odor.  It  conducts  electricity  in 
varying  degrees.  Its  resistance  being  de- 
pendent upon  the  effect  of  light,  decreas- 
ing as  it  is  exposed  to  light.  It  is  used  for 
electrical  purposes  in  the  manufacture  of 
selenium  cells. 

Manufacturers: 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York,  N.  Y. 

Foote  Mineral  Co.,  Philadelphia,  Pa. 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo. 

Roessler  & Hasslacher  Chemical  Co.,  100 
Wil  iam  St.,  New  York,  N.  Y. 

SELENIUM  CELLS— Selenium  cells  util- 
ize the  property  of  selenium  in  which  the 
resistance  is  affected  by  the  action  of 
light,  being  decreased  by  exposure  to  light. 
Ce’ls  made  up  to  utilize  this  property  con- 
sist of  two  bare  copper  wires  wound  on  a 
mica  cylinder,  the  space  between  the  turns 
being  filled  with  selenium.  When  light 
falls  upon  the  cell  the  resistance  will  be 
decreased  according  to  the  intensity  of  the 
l'ght.  Selenium  cells  are  used  in  subma- 
rine cable  telegraphy  as  receiving  instru- 
ments, as  they  are  very  sensitive  to  small 
currents.  They  have  also  been  used  in 
svstems  for  transmitting  photographs  by 
telegraph.  The  photographic  film  is  sus- 
pended in  front  of  the  selenium  cell  and  a 
small  beam  of  light  projected  on  part  of  it. 
The  variations  in  transparency  of  the  film 
will  produce  a current  of  similar  variation 
which  current  may  be  sent  over  the  wire 
and  received  by  another  similar  device  or 
a mechanical  receiving  instrument.  An- 
other use  for  selenium  cells  is  for  auto- 
matically governing  the  lighting  and  ex- 
tinguishing of  lighthouseffr  buoys  and 
other  navigation  guide  lights.  The  use  of 
cells  for  such  purposes  is  Interesting,  but 
has  not  as  yet  become  commercially  im- 
portant. 

Manufacturers: 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

SELF-DISCHARGE.— The  action  of  a 
cell  in  discharging  itself  whenever  a cir- 
cuit is  left  through  which  the  discharging 
current  can  flow.  This  may  be  a slow 
leakage  or  direct  short-circuit  within  the 
cell,  as  through  some  conducting  material 
lodging  between  its  plates  or  other  elec- 
trodes, or  a more  or  less  rapid  leakage  or 
even  short-circuit  due  to  external  bridg- 
ing of  the  terminals  or  their  connection 
through  a conductor  of  appreciable  resis- 
tance. Self- discharge  applies  especially 
to  storage  cells. 

SELF-INDUCTANCE.  — The  magnetic 
property  of  a circuit  by  virtue  of  which  a 
change  of  current  in  the  circuit  Induces  an 
e.m.f.  in  the  circuit  which  tends  to  oppose 
the  change  in  the  current.  An  increase  in 
the  current  is  retarded  and  a decrease  in 
current  is  likewise  retarded  even  beyond 
the  opening  of  the  circuit  so  that  an  arc  or 
spark  may  jump  across  the  opening  switch 
gap.  This  property  was  formerly  called 
self-induction.  Also  see  Inductance. 

Self-inductance  may  also  be  defined  as 
the  ratio  of  the  magnetic  flux  threading 
through  a circuit  to  the  current  in  that 
circuit  producing  it.  Like  that  of  induct- 
tance,  its  symbol  is  L and  its  unit  is  the 
henry. 

SELF-INDUCTION.— An  old  name  for 
self-inductance,  which  see. 

SELF-STARTERS,  AUTOMOBILE.— See 
Starters,  automobile,  electric,  complete. 

SELF  VITALIZER.— Trade  name  for 
electrotherapeutic  apparatus  manufactured 
bv  Adon  Products,  Inc.,  516  5th  Ave.,  New 
York,  N.  Y. 

SELF  AST. — Trade  name  for  electrical 
advertising  specialties  manufactured  by 
the  Herberts  Engineering  Co.,  Inc.,  500  5th 
Ave.,  New  York,  N.  Y. 

SELIGRAPH  CO., . THE— Brooklyn.  N. 
Y.  Manufacturer  of  switches  for  motion- 
picture  machines. 

SEMAPHORE. — Trade  name  for  annun- 
ciators manufactured  by  Edw-ards  & Co., 
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Inc.,  104th  & Exterior  Sts..  New  York, 
N.  Y. 

SEMAPHORES,  RAILWAY  SIGNAL- 
ING, ELECTRICALLY  OPERATED.— The 
semaphore  consists  of  a wood  or  steel  arm 
fastened  at  its  inner  end  to  a casting 
called  the  spectacle.  The  spectacle  In- 
cludes the  hub  upon  which  the  semaphore 
rotates  and  It  holds  the  clear  and  colored 
glass  roundels  whose  various  positions  in 
front  of  the  signal  lamp  at  night  give  indi- 
cations of  corresponding  positions  of  the 
arm.  Almost  all  tracks  protected  by  auto- 
matic semaphores  employ  electrically 
operated  mechanisms  for  operation  of  the 
semaphore.  These  mechanisms  are  of  two 
general  types,  bottom-post  and  top-post. 
The  bottom-post  mechanism  has  the  motor 
inclosed  within  the  base;  this,  by  means 
of  gears  and  levers,  transmits  the  move- 
ment necessary  for  operation  of  the  arm 
to  a rod,  running  inside  of  the  mast,  which 
is  connected  to  a crank  arm  on  the  sema- 
phore shaft.  Some  types  have  an  addi- 
tional device,  an  electrical  latch  which 
must  be  energized  to  bring  the  semaphore 
to  a proceed  position.  The  top-post 
mechanism  has  the  motor  directly  con- 
nected through  gears  to  the  semaphore 
shaft.  When  the  mechanism  for  any  rea- 
son is  out  of  order  the  signals  are  gener- 
ally so  arranged  that  the  arm  will  drop 
by  gravity  to  the  stop  position  and  the 
mechanisms  are  consequently  so  designed 
that  as  little  torque  as  possible  will  be  re- 
quired to  bring  the  arm  to  this  signal. 

Manufacturers: 

Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

Union  Switch  & Signal  Co.,  Swissvale, 
Pa. 

SEMCO. — Trade  name  for  automobile 
ammeters  manufactured  by  the  Clark 
Electric  Meter  Co.,  Oshkosh,  Wis. 

SEMI  BRONZE. — Trade  name  for  as- 
bestos metallic  sheet  packing  manufac- 
tured by  the  General  Asbestos  & Rubber 
Co.,  27  Cumberland  St.,  Charleston,  S.  C. 

SEMIPERMEABLE  MEMBRANE.  — A 

membrane,  such  as  a bladder,  which  is 
permeable  to  one  constituent  of  a solution 
and  not  to  another.  One  can  be  made 
artificially  by  soaking  a porous  cell  or 
partition  in  potassium  ferrocyanlde  solu- 
tion, rinsing*  tt  ofT  quickly  with  water  and 
then  immersing  in  copper  sulphate  solu- 
tion. The  latter  causes  precipitation  of  a 
layer  of  cupric  ferrocyanlde  in  the  pores  of 
the  partition,  making  an  excellent  semi- 
permeable  membrane  or  diaphragm.  Such 
diaphragms  are  used  to  measure  osmotic 
pressures  of  solutions. 

SENATE. — Trade  name  for  rubber  belt- 
ing manufactured  by  the  Boston  Woven 
Hose  & Rubber  Co.,  Box  5077,  Boston, 
Mass. 

SENDER,  TELEPHONE.— In  the  panel 
type  automatic  telephone  system,  the 
switchbanks  are  arranged  by  fives  and  the 
groups  of  trunks  by  other  numbers,  while 
the  call  number  is  decimal  as  in  other 
systems.  The  sender  Is  necessary  to  receive 
the  call  number  from  the  calling  device 
and  transform  it  so  that  It  will  correctly 
govern  the  switches.  That  part  of  the 
sender  which  makes  this  change  is  called 
the  “translator.”  Tfie  sender  is  useful  in 
a trunk  network  which  was  laid  out  for 
manual  exchange  work,  because  the  trans- 
lator can  be  made  to  change  the  call  num- 
ber differently  in  different  offices. 

SENECA. — Trade  name  for  electrical 
wire  manufactured  by  the  Seneca  Wire  & 
Mfg.  Co.,  Fostoria,  Ohio. 

SENECA  WIRE  A MFG.  CO.,  THE.— 
Fostoria,  Ohio.  Manufacturer  of  wire. 
President,  J.  H.  Jones;  vice-president,  J. 
A.  Wonderly;  secretary  and  general  man- 
ager, L.  E.  Kinn;  treasurer,  Ira  Cadwal- 
lader. 

SENG  AUTO  DEVICE  CO.— 1452  Dayton 
St.,  Chicago,  111.  Manufacturer  of  electric 
horn  switches.  President,  W.  P.  Seng; 
vice-president,  G.  Burkhardt;  secretary 
and  treasurer,  M.  J.  Seng;  general  man- 
ager, Harry  E.  Wood. 

SENIOR. — Trade  name  for  lubricators 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

SENSATION. — Trade  name  for  belting 
manufactured  by  the  Voorhees  Rubber 
Mfg.  Co.,  20-56  Bostwick  Ave.,  Jersey  City, 
N.  J. 

SENSITIVENESS.— The  degree  to  which 
the  needle  of  a galvanometer,  ammeter, 
voltmeter  or  other  similar  deflecting  in- 
strument will  respond  to  the  influence  of 
a definite  electric  current  in  producing  de- 
flection. 

SENTINEL. — Trade  name  for  motor- 
driven  air  compressors  manufactured  by. 


the  Bawden  Machine  Co.,  Ltd.,  163-75  Ster- 
ling Road,  Toronto,  Ont.,  Can. 

SEPARATORS,  ELECTROSTATIC.  — 
Electrostatic  separators  are  used  for  the 
concentration  and  separation  of  ores  and 
other  materials.  They  operate  to  separate 
the  minerals  in  ore  electromechanically,  by 
utilizing  the  difference  in  electrical  con- 
ductivity of  the  mineral  and  the  rock. 
Most  minerals  are  good  conductors  of  elec- 
tricity while  most  gangues  or  rocks  are 
very  poor.  The  separators  are  made  in  a 
number  of  forms,  depending  upon  the 
nature  of  the  ore  being  handled.  In  gen- 
eral, they  operate  by  passing  crushed  ore 
over  a series  of  revolving  rolls  by  the  ac- 
tion of  gravity.  As  they  are  passing  over 
the  roll  they  are  brought  close  to  an  elec- 
trically charged  electrode  which  places  the 
ore  In  an  electrical  field.  By  this  action 
the  mineral  particles  are  pulled  closer  to 
the  electrode  and  the  rock  particles  stay 
near  the  roll.  A divider  is  arranged  to  sep- 
arate the  particles  as  they  fall  from  the 
roll.  This  process  is  carried  out  in  several 
succeeding  rolls  over  which  the  ore  passes 
and  when  it  reaches  the  bottom  is  com- 
plete. 

Manufacturer: 

Huff  Electrostatic  Separator  Co.,  Box  66, 
Arlington,  Mass. 

SEPARATORS,  MAGNETIC  OR  IRON. 
— The  purpose  of  magnetic  separators  is 
to  remove  magnetic  metals  from  ores  and 
other  materials,  such  as  foundry  refuse  or 
machine  shop  refuse.  They  usually  handle 
the  material  to  be  separated  on  a conveyor 
belt  which  at  some  point  in  its  course 
passes  an  electromagnet.  The  metal  is 
separated  by  either  being  drawn  from  the 
belt  by  attraction  or  the  belt  is  passed 
around  a magnetic  pulley,  the  nonmag- 
netic materials  falling  off,  the  magnetic 
material  remaining  on  the  belt,  held  there 
by  the  attraction  of  the  pulley.  Another 
method  is  to  drop  the  material  onto  a ro- 
tating cylinder  at  such  an  angle  that  it 
will  tend  to  rebound.  A stationary  mag- 
net within  the  cylinder  magnetizes  it  at 
the  point  struck  by  the  falling  material. 
The  nonmagnetic  material  rebounds,  sep- 
arating It  from  the  magnetic  metals  which 
cling  to  the  cylinder  until  they  reach  its 
nonmagnetic  portion.  For  separation  of 
Iron  of  low  or  various  degrees  of  permea- 
bility separators  with  a series  of  magnets 
of  Increasing  intensity  are  used.  The  ma- 
terial Is  conveyed  on  a belt  beneath  the 
magnets  and  each  kind  of  iron  separated 
at  the  magnet  of  intensity  sufficient  to  re- 
move it.  The  iron  of  low  permeability  in 
passing  beneath  each  magnet  receives 
some  magnetism  and  when  it  reaches  the 
last  stage  is  sufficiently  magnetized  to  be 
removed. 

Separators  are  sometimes  designed  for  a 
special  purpose  and  embody  other  features; 
for  instance,  for  separation  of  foundry 
refuse  they  divide  the  dirt  into  sand  and 
lumps  as  well  as  removing  the  iron.  Aside 
from  their  use  in  separating  different 
grades  of  iron  ore  or  removing  iron  nails, 
screws,  chips,  etc.,  from  refuse  of  found- 
ries, machine  shops,  etc.,  magnetic  sep- 
arators are  used  to  remove  iron  nails, 
tools,  nuts,  spikes,  or  broken  parts  of 
machinery  from  material  to  be  crushed  or 
ground;  in  this  way  the  crushers  or  grind- 
ers are  protected  from  serious  damage 
that  would  result  If  the  iron  materials 
were  left  in. 

Manufacturers: 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  C-H  Magnetic  Sepa- 
rators are  used  extensively  for  remov- 
ing tramp  iron  from  coal,  and  non- 
magnetic ores  before  the  material 
enters  the  crusher.  C-H  Magnetic 
Separators  are  also  used  in  paper  mills, 
in  the  production  of  cement,  gypsum, 
limestone,  terra  cotta,  as  well  as  in  the 
freeing  of . grain,  spices  and  tobacco 
from  bits  of  iron  and  steel  before 
grinding.  The  C-H  Magnetic  Separator 


C-H  Magnetic  Separator  Pulley 


operates  as  follows:  As  the  bulk  mate- 
rial passes  over  the  magnetized  pulley, 
the  iron  or  magnetic  material  is  at- 
tracted to  and  held  firmly  against  the 
belt  until  outside  of  the  magnetized 
zone  at  some  point  beyond  the  under 
side  of  the  pulley.  Here  the  iron  drops 
off  the  belt  and  may  be  collected  in  a 
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box  or  otherwise  disposed  of  and  thus 
kept  separate  from  the  nonmagnetic 
material,  which  continues  on  its 
course.  See  display  adv.  pages  1225- 
1230.— Adv. 

Dings  Magnetic  Separator  Co.,  800  Smith 
St.,  Milwaukee,  Wis.  “Dings.” 

K & B Co.,  495-497  N.  3rd  St.,  Philadel- 
phia, Pa. 

Magnetic  Mfg.  Co.,  774  Windlake  Ave., 
Milwaukee,  Wis. 

Tyler  Co.,  W.  S.,  Cleveland,  Ohio. 
"Hum-mer.” 

United  Iron  Works,  Inc.,  Kansas  City. 
Mo. 

SEPARATORS,  OIL. — The  exhaust  steam 
leaving  an  engine  cylinder  contains  small 
quantities  of  cylinder  oil  which  would 
coat  the  inside  of  condenser  tubes  or 
boilers.  The  effect  of  this  film  of  oil  is 
that  of  a heat  insulator,  reducing  the  effi- 
ciency of  the  condenser  and  possibly 
causing  pockets  to  develop  in  the  boiler 
where  exposed  to  the  flames  in  the  fur- 
nace; the  latter  is  a serious  source  of 
danger,  and  it  is  therefore  necessary,  as 
well  as  desirable,  to  remove  this  oil  from 
the  exhaust  steam.  This  is  done  in  a 
separator  connected  in  the  exhaust  pipe 
of  the  engine  by  reversing  sharply  the 
direction  of  the  current  of  steam  by  means 
of  baffle  plates,  etc.,  much  the  same  a a 
In  the  steam  separator. 

Manufacturers: 

Anderson  Co.,  The  V.  D..  1936  W.  96th 
St.,  Cleveland,  Ohio. 

Burt  Mfg.  Co.,  The,  Akron,  Ohio. 
“Burt.” 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Elliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 
“Elliott.” 

Griscom-Ru8sell  Co.,  2141  West  St.  Bldg., 
New  York,  N.  Y.  “Bundy.” 

Hoppes  Mfg.  Co.,  The,  Belmont  & Larch 
Sts.,  Springfield,  Ohio. 

H.  S.  B.  W.-Cochrane  Corp.,  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

Illinois  Engineering  Co.,  Racine  Ave.  & 
2l8t  St.,  Chicago,  Hi.  “Eclipse.” 

National  Pipe  Bending  Co.,  The,  River  & 
Lloyd  Sts.,  New  Haven,  Conn.  “Na- 
tional*” 

Ohio  Body  A Blower  Co.,  Swart wout 
Specialty  Division,  Cleveland,  Ohio. 

Petroleum  Iron  Works  Co..  The,  Drawer 
539,  Sharon,  Pa.  “Washington  ” 

Power  Plant  Specialty  Co.,  Monadnock 
Block,  Chicago,  111.  “Vater.” 

Schutte  & Koerting  Co.,  1156  Thompson 
St.,  Philadelphia,  Pa. 

Strong,  Carlisle  A Hammond  Co.,  The, 
Cleveland,  Ohio.  “S.  C.  & H.” 

United  Machine  A Mfg.  Co.,  Canton, 
Ohio.  “Mosher.” 

Webster  & Co.,  Warren,  Camden.  N.  J. 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati, Ohio.  “Cookson.” 

Wright- Austin  Co.,  Detroit,  Mich.  “Aus- 
tin.” 

SEPARATORS.  STEAM.— Free  water  In 
the  steam  entering  an  engine  cylinder  or 
turbine  is  undesirable  because  it  carries 
away  the  energy  of  the  steam,  and  in  ex- 
cessive quantities  may  cause  the  breakage 
of  the  valve  mechanism  or  even  of  a cyl- 
inder head  and  also  severe  erosion  of 
turbine  blades.  To  remove  it  a steam  sep- 
arator is  installed  at  the  boiler,  or  in  the 
live  steam  header  leading  to  the  steam 
chest.  With  an  efficient  separator  the  dry 
steam  should  not  contain  above  2%  of 
water  at  most.  The  separators  operate 
mostly  on  the  principle  of  a sudden  change 
in  direction  of  the  steam,  which  throws  out 
and  collects  the  heavier  particles  of  water. 
The  important  makes  may  be  classed,  ac- 
cording to  their  construction,  into  (1)  re- 
verse current,  (2)  centrifugal  force,  (3) 
baffle  plate,  and  (4)  mesh  types.  By  using 
superheated  steam  the  necessity  for  & 
separator  is  eliminated. 

Manufacturers: 

Anderson  Co..  The  V.  D.,  1935  W.  96th 
St.,  Cleveland,  Ohio. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane,  Ltd.,  1280  St.  Patrick  St..  Mon- 
treal, Que.,  Can. 

Direct  Separator  Co.,  Syracuse,  N.  Y. 
“Sweet.’ 

Elliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 
“Elliott.” 

Goldie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
Ont.,  Can. 

Griscom -Russell  Co.,  2141  West  St.  Bldg., 
New  York,  N.  Y.  "Stranton.” 

Hoppes  Mfg.  Co.,  The,  Belmont  A Larch 
Sts.,  Springfield,  Ohio. 
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H.  S.  B.  W.-Cochrane  Corp.,  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.'* 

Illinois  Engineering  Co.,  Racine  Ave.  & 
21st  St.,  Chicago,  111.  “Eclipse.” 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Nicholson  & Co.,  W.  H.,  125  Oregon  St., 
Wilkes-Barre,  Pa.  “Wyoming.” 

Ohio  Body  & Blower  Co.,  Swartwout 
Specialty  Division,  Cleveland,  Ohio. 

Patterson-Kelley  Co.,  Inc.,  28  Cortlandt 
St.,  New  York,  N.  Y. 

Pittsburgh  Valve,  Foundry  & Construc- 
tion Co.,  Pittsburgh,  Pa. 

Plant  Engineering  & Equipment  Co., 
Inc.,  192  Broadway,  New  York,  N.  Y. 

Power  Plant  Specialty  Co.,  Monadnock 
Block,  Chicago,  111.  “Vater.” 

Robertson  & Sons,  James  L.,  78-80  Mur- 
ray St.,  New  York,  N.  Y.  “Hine 
Eliminator.” 

Schutte  & Koerting  Co.,  1156  Thompson 
St.,  Philadelphia,  Pa. 

Strong.  Carlisle  & Hammond  Co.,  The, 
Cleveland,  Ohio.  “S.  C.  & H.” 

United  Machine  & Mfg.  Co.,  Canton, 
Ohio.  “Mosher.” 

Webster  & Co.,  Warren,  Camden,  N.  J. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati, Ohio.  “Cookson.” 

Wright-Austin  Co.,  Detroit,  Mich.  “Aus- 
tin.” 

SEPARATORS.  STORAGE-BATTERY, 
RUBBER,  WOOD,  ETC.— Separators  are 
used  in  storage  batteries  for  the  purpose 
their  name  indicates,  to  separate  the 
plates.  Rubber  and  wood  are  used  almost 
entirely  now,  though  formerly  glass  tubes 
and  rods,  glass  wool,  porous  porcelain 
plates  and  certain  gelatinous  compounds 
were  used  to  a limited  extent.  Wood 
separators  are  generally  made  of  cherry 
or  some  other  hard  wood.  They  are 
grooved  on  both  sides,  leaving  a central 
web  with  ridges  on  each  side.  The  size  of 
the  separator  is  approximately  that  of  the 
plates  and  in  thickness  they  range  from 
% to  3/16  in.  They  are  usually  treated 
with  acid  before  being  placed  in  the  bat- 
tery. 

Rubber  separators  have  been  made  in  a 
number  of  types.  Fiat  sheets  with  a few 
perforations  have  been  used,  but  these  had 
the  disadvantage  of  not  permitting  the 
electrolyte  to  act  on  the  plates  as  freely 
as  was  necessary.  To  overcome  this,  vari- 
ous methods  of  using  ribbed  and  corru- 
gated plates  have  been  developed.  Some 
very  thin  sheets  of  finely  perforated  rub- 
ber are  sometimes  used  in  conjunction 
with  wood  separators  as  a protection  for 
the  positive  plates. 

Manufacturers: 

Baltimore  Battery  Separator  Co.,  5145 
Reisterstown  Rd.,  Arlington,  Balti- 
more, Md. 

Campbell  Electric  Co.,  1529  Wyandotte 
St.,  Kansas  City,  Mo. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Carlile  & Doughty,  Inc.,  2530  N.  Broad 
St.,  Philadelphia,  Pa.  “C.  & D.” 

Champion  Storage  Battery  Corp.,  193 
Church  St.,  Poughkeepsie,  N.  Y. 
“Champion.” 

Ermet  Mfg.  Co.,  16th  St.  & Sherman 
Drive,  Indianapolis,  Ind.  “Ermet 
Process.” 

Estes  & Sons,  E.  B.,  362-364  5th  Ave., 
New  York,  N.  Y.  (Wood.) 

Federal  Battery  Mfg.  Corp.,  Owen  Bldg., 
Washington,  D.  C. 

Ferry  Mfg.  Co.,  2113  S.  4th  St.,  St. 
Louis.  Mo. 

Indianapolis  Mfg  Co.,  1030  E.  Pratt  St., 
Indianapolis.  Ind.  (Wood.) 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Philadelphia  Storage  Battery  Co.,  On- 
tario & C Sts.,  Philadelphia,  Pa. 

See-Dro  Separator  Co.,  Berkeley,  Cal. 

Standard  Battery  Mfg.  Co.,  1101-3-5  N. 
Main  St.,  Fort  Worth,  Tex.  “Capil- 

. lary.” 

Stewart  Estate.  William  E.,  14th  & Elm 
Sts.,  Flint.  Mich. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St..  New  York,  N.  Y. 

Victor  Storage  Battery  Co.,  Rock  Island, 
111.  “S.  O.  S.” 

SEPCO. — Trade  name  for  electric  con- 
trollers and  heating  appliances  manufac- 
tured by  the  Automatic  Electric  Heater 
Co.,  Warren,  Pa. 

SEPCO. — Trade  name  for  electric  heat- 
ing devices  manufactured  by  the  Steam- 
Electric  Products  Co.,  1250  W.  76th  St., 
Cleveland,  Ohio. 

SERIES. — Connected  in  tandem  or  end 
to  end  so  that  the  circuit  current  passes 


through  all  the  parts  in  succession,  as  a 
I series  circuit,  a series  motor  (armature 
and  field  in  series),  series  battery  (cells 
in  series).  Also  used  to  designate  any  ap- 
paratus designed  to  be  connected  in  a se- 
ries circuit  even  though  the  apparatus  has 
but  a single  important  element,  as  a series 
incandescent  lamp.  Also  a part  of  an  ap- 
paratus in  series  with  its  main  element, 
as  the  series  field  of  a d-c.  compound  gen- 
erator, series  coil  of  a differential  arc 
lamp. 

SERIES  CONNECTION.— A method  of 
connecting  apparatus  in  electrical  systems, 
so  that  the  current  passes  through  each 
device  in  the  circuit,  one  after  the  other. 
When  the  series  connection  is  used  the 
current  is  the  same  in  all  parts  of  the 
circuit,  regardless  of  the  resistance  of  any 
one  device.  The  total  resistance  of  the  cir- 
cuit or  the  impedance  with  alternating 
currents,  and  the  applied  e.m.f.  determine 
the  value  of  the  current.  In  a series  con- 
nection of  d-c.  generators  or  of  primary 
or  storage  batteries,  the  positive  of  one 
generator  or  battery  is  connected  to  the 
negative  of  the  next,  etc.  The  total  e.m.f. 
in  this  case  is  equal  to  the  sum  of  the 
e.m.f.'s  of  the  individual  generators  or 
batteries. 

8ER I E8- MULTIPLE  OR  SERIES-PAR- 
ALLEL. — A circuit  connection  with  certain 
unit  parts  in  series  and  these  series 
groups  at  the  same  time  connected  in 
multiple  or  parallel,  or  the  unit  parts  in 
parallel  and  the  parallel  or  multiple 
groups  in  series.  Dry-cell  batteries  are 
sometimes  grouped  in  series- parallel.  Se- 
ries-multiple connections  are  not  widclv 
used  because  of  the  possibility  of  unequal 
division  of  load  among  the  elements.  Se- 
ries-parallel control  provides  for  first  con- 
necting motors  in  series  and  later  in  paral- 
lel across  the  line;  see  Controllers,  series- 
parallel. 

SERIE8  SYSTEM  IN  ELECTROLYTIC 
PROCESSES. — The  placing  of  the  plates 
or  electrodes  in  a metal  refining  tank  in 
series,  that  is,  alternating  anode  and 
cathode.  In  practice,  only  plates  of  the 
metal  to  be  refined  are  used,  a number  of 
such  being  hung  in  a row  or  series  in  a 
tank.  Each  plate  receives  current  in  one 
side  and  gives  it  out  at  the  other.  Elec- 
trically, there  are  therefore,  a number  of 
electrolytic  cells  contained  in  a single 
tank,  the  current  passing  many  times 
from  anode  to  cathode  in  each  individual 
tank.  The  subsequent  arrangement  of 
such  tanks  in  parallel  or  in  series,  with 
each  other  is  immaterial;  the  term  series 
system  applies  only  to  the  series  arrange- 
ment of  electrodes  in  the  Individual  tank. 

SERIES  WINDING.— See  Wave  winding. 

SERVICE. — Trade  name  for  friction 
tape  manufactured  by  the  Boston  Woven 
Hose  & Rubber  Co.,  Box  5077,  Boston, 
Mass. 

SERVICE. — Trade  name  for  fuses  man- 
ufactured by  the  Interstate  Electric  Co., 
356  Baronne  St.,  New  Orleans,  La. 

SERVICE. — Trade  name  for  telephone 
switchboards  manufactured  by  the  Kel- 
logg Switchboard  & Supply  Co.,  Adams  & 
Aberdeen  Sts.,  Chicago,  111. 

SERVICE. — Trade  name  for  linemen’s 
insulated  tools  manufactured  by  the  Math- 
las-Hart  Co.,  516  Atlantic  Ave.,  Boston, 
Mass. 

SERVICE. — Trade  name  for  electric 
curling  irons  and  wavers  manufactured  by 
the  Northern  Electric  Co.,  542  St.  Clair 
St.,  Chicago,  111. 

SERVICE  BOXES.— See  Boxes,  service. 

SERVICE  BRAND.— Trade  name  for 
cedar  poles  produced  by  L.  D.  McFarland, 
Sandpoint,  Idaho. 

SERVICE  CONNECTION.— The  connec- 
tions from  a distributing  main  to  buildings 
are  called  service  connections.  From  over- 
head lines  they  are  commonly  carried 
overhead  to  a point  on  the  building  not 
over  25  ft.  above  ground  (where  the  inte- 
rior wiring  is  brought  out  as  a service  en- 
trance fitting)  and  are  terminated  on  a 
suitable  service  bracket.  Underground 
services  are  brought  into  basements,  sub- 
sidewalk spaces,  If  available,  or  to  a short 
pole  at  the  edge  of  the  property  and  car- 
ried thence  to  the  building  overhead. 

SERVICE  ELECTRIC  CO.,  INC.— 2337 
N.  Hoyne  Ave.,  Chicago,  111.  Manufac- 
turer of  lighting  fixtures.  Business  estab- 
lished 1920.  President,  J.  L.  Reque;  vice- 
president.  A.  B.  Olson;  secretary,  L. 
Reque;  treasurer,  M.  M.  Reque;  general 
manager,  A.  C.  Reque;  sales  manager, 
William  Norberg. 

SERVICE  ENTRANCE  FITTINGS.— 
Where  service  wires  enter  buildings  in 
conduit,  which  is  the  customary  manner, 
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it  is  required  that  the  end  of  the  conduit 
be  bent  down  and  equipped  with  a service 
entrance  fitting,  •which  consists  of  an  iron 
casting  adapted  to  be  flrm’y  attached  to 
the  end  of  the  conduit  and  to  carry  a 
porcelain  plate  with  usually  two  or  three 
rounded  openings  to  permit  the  entrance 
of  the  service  lines,  which  are  thus  sep- 
arated and  insulated.  'This  fitting  serves 
to  exclude  moisture  from  the  conduit. 

Manufacturers: 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence,  R.  I. 

Electric  Storage  Battery  Co.,  The.  19th 
St.  & Allegheny  Ave.,  Philadelphia,  Pa. 

GILLETTE- VI BBER  CO..  New  London, 
Conn.  “GeeVee.” 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.  “ H & S.“ 

Johns-Pratt  Co.,  The.  555  Capitol  Ave., 
Hartford,  Conn.  “Noark.” 

KILLARK  ELECTRIC  MFG.  CO.,  3340- 
48  Easton  Ave.,  St.  Louis.  Mo. 
“Electrolet”  conduit  fittings  include  the 
Type  FB  service  entrance  fittings  which 
have  reversible  hubs,  permitting  their 
being  used  either  on  a vertical  or 


Type  FB  Electrolet 


horizontal  conduit.  All  parts,  except 
the  hubs,  are  interchangeable  on  the 
Vi,  %,  and  1-in.  sizes  and  also  on  the 
1V4.  1 Vi  and  2-in.  sizes.  They  are  very 
light  and  strong  and  are  extremely 
simple.  They  are  covered  by  basic 
patents  of  July.  1915.— Adv. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago.  111.  Type  “MF” 
Powerlet  service  heads  are  made  of 
Iron  castings  and  porcelain  covers  are 
packed  and  sold  separately.  Illustra- 
tion shows  service  cap  casting  alone 
and  also  a casting  with  porcelain  cover 
assembled  ready  for  installation.  The 


Type  “MF”  Powerlet  Service  Cap 

Type  "MF”  service  head  is  designed 
with  a weatherproof  removable  cap  that 
permits  the  wires  to  be  drawn  through 
the  pipe  on  a straight  pull  and  dis- 
tributed before  threading  through  the 
porcelain  cover.  These  fittings  are  light 
in  weight  and  neat  in  appearance.  A 
stock  of  castings  with  a quantity  of 
two  and  three  hole  porcelain  covers 
will  take  care  of  all  requirements. — 
Adv. 

Phelps,  James  C.,  Springfield,  Mass. 
“J  C P Caplets  ” 

Standard  Electrical  Mfg.  Co.,  220-222 
High  Ave.,  S.  E.,  Cleveland,  Ohio. 
“Standard.” 

Standard  Specialty  Mfg.  Co.,  Cleveland, 
Ohio.  “Diamond  E.” 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia.  Pa. 

SERVICE  METER  OR  REGISTER, 
MESSAGE. — This  is  a device  for  record- 
ing the  number  of  completed  calls,  which 
are  made  by  a subscriber.  See  Service, 
telephone;  also  Meters,  telephone  call 
counting. 

SERVICE  PRODUCTS  CO.,  THE.— 

Greenawalt  Bldg.,  Springfield,  Ohio.  Man- 
ufacturer of  automotive  service  station 
equipment  and  electrical  apparatus  for 
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automobiles.  Business  established  1915. 
President,  P.  P.  Crabill;  vice-president, 
Paul  A.  Staley;  secretary,  treasurer  and 
general  manager,  R.  B.  Miller;  sales  man- 
ager, J.  A.  Cadle. 

SERVICE  PROTECTIVE  COMBINA- 
TIONS OR  UNITS. — It  frequently  happens 
that  high-tension  transmission  lines  pass 
close  to  small  towns  or  to  individual  users 
desiring  electric  current  but  in  quantities 
too  small  to  justify  the  expense  of  a regu- 
lar substation.  To  meet  this  condition 
service  units  have  been  devised  which  can 
be  mounted  on  one  of  the  poles  and  con- 
nected to  the  high-voltage  lines.  They 
consist  of  a disconnecting  switch  to  be 
safely  operated  from  the  ground,  a pro- 
tective equipment  (usually  including 
choke  coil,  horn  gap  arrester,  fuse,  and  re- 
sistor in  the  ground  connection)  and  a 
stepdown  transformer  of  proper  capacity 
and  voltage.  Aside  from  the  convenience 
of  having  24-hour  light  and  power  service, 
it  is  evident  that  many  operations  in  small 
towns  and  on  the  farm  can  be  carried  on 
much  more  safely  and  economically  when 
motor-driven.  The  branch  service  line  is 
usually  single  phase,  either  two  or  three- 
wire. 

The  protective  equipment  is  all  mounted 
on  a combined  base  or  unit  in  many  cases 
to  facilitate  shipment  and  installation. 

Manufacturers: 

Electrical  Engineers  Equipment  Co.,  35  S. 
Desplaines  St.,  Chicago,  111.  "Three-E.” 

Johns- Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

ROYAL,  ELECTRIC  MFQ.  CO.,  556-606 
E.  40th  St.,  Chicago,  111.  "Royal.” 

SERVICE  STATION  SUPPLY  CO.— 30-32 
E.  Earned  St.,  Detroit,  Mich.  Manufac- 
turer of  equipment  for  storage  battery 
service  stations.  Business  established 
1918.  General  manager,  Clement  F.  Krue- 
ger. 

SERVICE  SWITCHES.— See  Switches, 
safety,  service  entrance,  and  combined 
service  and  meter  protective;  also  Switches, 
enclosed,  miscellaneous. 

SERVICE,  TELEPHONE.  — Telephone 
exchange  service  is  divided  into  three  gen- 
eral classes,  measured  service,  flat- rate 
service  and  special  service. 

Measured  Service  or  Measured-Rate 
Service.  This  is  telephone  exchange  serv- 
ice paid  for  according  to  the  amount  of 
use.  The  usual  unit  is  the  call,  but  pay- 
ment for  total  time  has  been  proposed. 
Prepayment  or  cash  measured  service  re- 
quires a coin  box  to  receive  pay  before 
talking  ("nickel  first”  requires  a coin  be- 
fore calling,  "nickel  last”  requires  a coin 
after  the  called  station  answers  but  be- 
fore talking).  Credit  measured  service 
records  calls  on  a meter  at  the  telephone 
or  in  the  central  office. 

Flat-Rate  Service.  Telephone  service 
for  which  .a  definite  charge  is  made  for  a 
period  of  time  (month  or  year),  no  limit 
being  placed  as  to  the  number  of  calls. 

Special  or  Miscellaneous  Services.  Such 
services  as  are  usually  rendered  free  to 
the  public  by  the  telephone  company,  such 
as  calls  for  information,  fire,  police,  officers 
of  the  telephone  company,  etc. 

SERVING. — The  wrappings  of  cotton  or 
silk  insulating  material  applied  to  wires 
are  called  servings.  The  term  also  refers 
to  the  paper  or  other  insualting  wrapping 
applied  to  the  core  of  a cable  before  the 
lead  sheath  is  applied,  or  on  the  lead 
sheath  if  the  cable  is  armored. 

SERVUS  RESCUE  EQUIPMENT  CO.— 
50  Columbia  St.,  Newark,  N.  J.  Manufac- 
turer of  respirators. 

S.  E.  T. — Trade  name  for  manhole 
frames  and  covers  manufactured  by  the 
S.  E.  T.  Valve  & Hydrant  Co.,  50  Church 
St.,  New  York,  N.  Y. 

S.  E.  T.  VALVE  & HYDRANT  CO.— 
New  York,  N.  Y.  Manufacturer  of  man- 
hole frames  and  covers.  Business  estab- 
lished 1912.  President,  Albert  B.  Serley; 
vice-president,  Thomas  S.  Cheshire;  sec- 
retary, Daniel  E.  Sealey;  treasurer,  War- 
ren C.  Seaman;  general  manager,  Chester 
L.  Lincoln.  Main  office  and  factory,  50 
Church  St.,  New  York,  N.  Y.  Branch  of- 
fice. 433  Commercial  Trust  Bldg.,  Phila- 
delphia, Pa. 

SET  SCREWS. — See  Screws,  set. 

SEVENTY- FIFTY. — Trade  name  for 
cord  switch  manufactured  by  the  Cutler- 
Hammer  Mfg.  Co.,  Milwaukee,  Wis. 

SEW- E-Z. — Trade  name  for  sewing  ma- 
chine motors  manufactured  by  the  Ham- 
ilton-Bench  Mfg.  Co.,  1301-39  Rapids  Drive, 
Racine,  Wis. 

SEW-MOTOR. — Trade  name  for  sewing 
machine  motor  manufactured  by  the  West- 
inghouse  Electric  & Mfg.  Co.,  East  Pitts- 
burgh, Pa. 


SEWAGE  TREATING  SYSTEMS,  AC- 
TIVATED SLUDGE,  ETC.,  ELECTRICAL 
EQUIPMENT  FOR.— In  small  cities  and 
towns  the  disposal  of  sewage  is  no  serious 
problem,  for  it  may  usually  be  run  into  a 
neighboring  stream,  where,  on  account  of 
the  large  volume  of  water  mixed  with  it, 
it  quickly  disappears,  since  running  water 
will  clear  itself  through  settling  and  ex- 
posure to  the  air  in  a few  miles.  But  with 
the  growth  of  large  cities  and  the  need  for 
a larger  pure  water  supply,  some  artificial 
method  of  sewage  disposal  becomes  neces- 
sary, and  several  extensive  systems  have 
been  deveoped.  One  of  the  common  meth- 
ods uses  the  Emscher  tank  system,  de- 
signed by  Dr.  ImhofT,  in  which  the  sew- 
age is  allow  to  stand  for  some  time  in  a 
tank  or  well  15  to  40  ft  deep,  the  heavier 
portion  settling  and  decomposing  in  the 
bottom,  from  wnich  it  is  drawn  off  through 
pipes  for  disposal.  This  heavier  part  is 
called  the  sludge  and  may  be  spread  out 
on  the  ground  or  on  beds  of  crushed  lime- 
stone and  allowed  to  dry  sufficiently  to  be 
hauled  away.  When  thoroughly  dried  it 
has  considerable  fuel  or  fertilizer  value. 

Another  recently  developed  method  uses 
the  activated-sludge  system,  in  which  it 
is  attempted  to  duplicate  the  effect  of 
running  water  by  placing  the  sewage  in  a 
tank  having  a bottom  of  slightly  porous 
“flltros"  plates  (made  from  quartz  fused 
with  powdered  glass)  through  which  air  Is 
forced,  rising  through  the  liquid  in  minute 
bubbles.  These  air  bubbles  tend  to  oxid- 
ize the  sewage,  after  which  it  is  drawn  off 
Into  shallow  tanks,  allowed  to  settle,  and 
disposed  of  as  before.  In  all  of  these 
operations  considerable  quantities  of  power 
are  required,  which  Is  usually  electrical  on 
account  of  its  adaptability  to  the  driving 
of  blowers,  pumps,  etc.  In  the  activated 
sludge  system  large  volumes  of  air  are 
used,  at  a pressure  of  5 lbs.  or  more  per 
sq.  in.,  to  force  It  through  the  flltros 
plates.  As  much  as  1.75  cu.  ft.  of  air  per 
gallon  may  be  required.  Three  types  of 
compressor  are  in  use,  the  positive- pres- 
sure blower,  the  centrifugal  compressor 
and  the  reciprocating  compressor,  of 
which  the  first  seems  to  give  the  most 
satisfactory  results.  All  should  be  driven 
by  variable- speed  motors,  or  otherwise 
equipped  to  efficiently  vary  the  volume  of 
air  furnished.  The  pumps  are  usually 
centrifugal  direct-connected  to  the  driving 
motors. 

SEWAGE  TREATING  SYSTEMS, 
ELECTROLYTIC. — For  a great  many 
yenrs  experiments  have  been  conducted 
with  a view  to  the  purification  of  sewage 
by  means  of  the  electric  current.  Several 
equipments  of  moderate  size  have  been 
buit  and  operated  by  various  cities,  both 
in  this  country  and  abroad.  The  usual  ar- 
rangement is  a series  of  closely  spaced 
plates,  alternately  connected  to  positive 
and  negative  terminals,  through  which  the 
sewage  is  allowed  to  flow.  The  electro- 
lytic process  has  been  found  to  be  more 
costly  than  the  mechanical  and  bacteri- 
ological processes,  and  it  is  doubtful  if 
It  will  come  into  general  use  unless  great- 
ly improved. 

SEWING  MACHINE  LIGHTS.— See 

Lights,  sewing  machine. 

SEWING  MACHINE  MOTORS.— See 

Motors,  sewing  machine. 

SEWING  MACHINE  POWER  TABLES. 

— In  clothing  and  similar  factories,  where 
large  numbers  of  operators  require  sewing 
machines  which  are  used  intermittently, 
it  Is  common  practice  to  group  a large 
number  of  machines  on  a single  long  table 
or  bench  and  to  connect  them  under  suit- 
able control,  to  a single  shaft,  driven 
by  one  motor.  These  are  known  as  power 
tables.  The  motor  is  usually  mounted  at 
one  end  close  to  the  floor  and  adjoining  it 
is  Its  starter.  The  motor  is  either  direct- 
connected,  belted  or  geared  to  the  line 
shaft,  which  runs  under  the  table  top. 
Belts  connect  to  the  individual  machines. 
In  many  cases  machines  are  placed  on 
each  side  of  the  tab’e  all  run  from  the 
shaft  below  the  middle.  As  many  ns  12 
machines  may  be  so  grouped  on  one  table. 

Manufacturers: 

Osann  Co.,  Frederick,  245  7th  Ave.,  New 
York,  N.  Y. 

Singer  Sewing  Machine  Co..  149  Broad- 
way, New  York,  N.  Y.  "Singer." 

Standard  Sewing  Machine  Co..  The, 
Cedar  Ave.  & C.  & P.  Ry.,  Cleveland, 
Ohio.  "Standard." 

SEWING  MACHINES,  MOTOR- 
DRIVEN,  HOUSEHOLD,  DESK  TYPE.— 

A new  and  special  form  of  electric  sewing 
machine,  in  which  the  machine  parts, 
when  not  in  use,  are  totally  enclosed  in  a 
desk  or  small  cabinet,  which  is  an  orna- 

642 


mental  piece  of  furniture  and  may  be  used 
as  a lady's  writing  desk  or  sewing  table. 

Manufacturers: 

FREE  SEWING  MACHINE  CO.,  18th 
Ave.  & 13th  St.,  Rockford,  111.  "Free 
Westinghouse." 

Singer  Sewing  Machine  Co.,  149  Broad- 
way, New  York,  N.  Y.  "De  Luxe." 

SEWING  MACHINES,  MOTOR- 
DRIVEN,  HOUSEHbLD,  PORTABLE.— 
A motor-driven  sewing  machine  which  is 
enclosed  in  a case,  small  enough  to  be 
readily  carried  from  place  to  place  or 
stored  away  when  not  in  use.  It  may  be 
set  on  any  table  and  entirely  dispenses 
with  the  cabinet  or  supporting  framework 
customarily  on  the  ordinary  sewing  ma- 
chine. Its  compactness  and  convenience 
of  use  in  any  room  has  made  this  type 
quite  popular,  especially  in  small  apart- 
ments. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Davis  Sewing  Machine  Co.,  The,  Dayton, 
Ohio.  "Davis.” 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago,  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  Two  types 
of  sewing  machines  are  made — the  ro- 
tary and  vibrating  shuttle.  The  vi- 
brating shuttle  type  is  made  in  two 
sizes,  three  quarter  and  full  head.  The 


"Hotpoint"  Sewing  Machine 


features  of  these  machines  arc:  Ad- 
justable tension,  automatically  released 
when  pressure  foot  Is  lifted;  four  mo- 
tion feed:  short,  self-threading  needle; 
handy  stitch  regulator, •controlled  from 
front  of  machine.  They  also  have  an 
automatic  bobbin  winder,  with  even 
thread  distributor,  a self-threading 
feature.  Highest  quality  of  woodwork, 
golden  oak,  richly  rubbed.  Equipped 
with  splendid  high  speed  universal  type 
motor.  Furnished  complete  with  foot 
rheostat  and  complete  set  of  attach- 
ments. See  display  adv.  pages  1292-3. — 
Adv. 

FREE  SEWING  MACHINE  CO..  Rock- 
ford, 111.  Family  sewing  machines.  Uni- 
versal Westinghouse  motor,  built  in 
complete  sewing  unit.  Operates  from 
any  electric  light  socket,  either  a-c.  or 
d-c.  circuit.  Detailed  information  on 
request. — Adv. 

National  Sewing  Machine  Co.,  Belvidere. 
111.  (Exclusive  distributor.  Western 
Electric  Co.,  Inc.,  196  Broadway,  New 
York,  N.  Y.) 

New  Home  Sewing  Machine  Co..  Orange. 
Mass.  "New  Home,”  "Greyhound." 

Singer  Sewing  Machine  Co..  149  Broad- 
way, New  York,  N.  Y.  "Singer." 

Standard  Sewing  Machine  Co.,  The. 
Cedar  Ave.  & C.  & P.  R.  R.,  Cleveland, 
Ohio.  "Standard." 

Willcox  & Gibbs  Sewing  Machine  Co.. 
658  Broadway.  New  York,  N.  Y. 

SEWING  MACHINES,  MOTOR- 
DRIVEN,  HOUSEHOLD,  SEMIPORT- 
ABLE OR  CABINET  TYPE.— The  stand- 
ard type  of  household  electric  sewing  ma- 
chine. similar  to  the  common  foot-power 
machine  except  that  it  is  operated  by  an 
electric  motor,  which  may  be  mounted 
either  above  or  below  the  table,  in  a vari- 
ety of  ways.  The  machine  is  usually  con- 
trolled as  to  starting,  stopping,  or  speed 
bv  a foot  or  knee  lever  governing  a control 
rheostat. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto.  Ont.,  Can. 

Mason  Mfg.  Co.,  A.  G.,  7817  St.  Clair 
Ave.,  N.  E.,  Cleveland,  Ohio.  "Wil- 
son." "Wilson  Rotary,"  "Crown." 

National  Sewing  Machine  Co.,  Belvidere, 
111.  (Exclusive  distributor.  Western 
Electric  Co.,  Inc.,  195  Broadway,  New 
York,  N.  Y.) 

Singer  Sewing  Machine  Co.,  149  Broad- 
way, New  York,  N.  Y.  "Singer." 
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White  Sewing  Machine  Co.,  7821  St. 
Clair  Ave.,  Cleveland,  Ohio.  “White,” 
“White  Rotary.’* 

Willcox  & Gibbs  Sewing  Machine  Co., 
658  Broadway,  New  York,  N.  Y. 

SEWING  MACHINES,  MOTOR- 
DRIVEN,  TAILORS’.  SHOE  MAKERS’, 
HATTERS’,  ETC.— The  flexibility  of  elec- 
tric drive  has  caused  its  adoption  in  many 
manufacturing  processes,  among  which 
are  the  extensive  list  using  the  power 
sewing  machine.  The  equipments  vary, 
from  the  heavy  machines  used  in  shoe 
factories  and  repair  shops  to  those  used 
for  light  tailor  work.  In  the  latter  it  is 
often  found  advantageous  to  use  the  group 
system  of  drive,  in  which  one  motor  oper- 
ates, through  shaft  or  otherwise,  a con- 
siderable number  of  intermittently  used 
machines.  Thus- each  operator  has  a ma- 
chine at  his  immediate  disposal,  but  the 
expense  of  a large  number  of  individual 
motors  is  avoided.  There  are  many 
special  machines,  however,  for  which  in- 
dividual drive  is  best. 

Manufacturers: 

Canadian  General  Eectric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Mason  Mfg.  Co.,  A.  G.,  7817  St.  Clair 
Ave.  , N.  E.,  Cleveland,  Ohio.  “Wil- 
son,” “Wilson  Rotary,”  “Crown.” 

Singer  Sewing  Machine  Co.,  149  Broad- 
way, New  York,  N.  Y.  “Singer.” 

Union  Special  Machine  Co.,  400  N. 
Franklin  St.,  Chicago,  111.  “Union 
Special.” 

United  Shoe  Machinery  Corp-.  205  Lin- 
coln St.,  Boston,  Mass.  (Shoemakers’.) 

White  Sewing  Machine  Co.,  7821  St. 
Clair  Ave.,  Cleveland,  Ohio.  “White,” 
“White  Rotary.” 

Willcox  & Gibbs  Sewing  Machine  Co., 
658  Broadway,  New  York,  N.  Y. 

SEXTET-RENCH.— Trade  name  for 
automobile  wrenches  manufactured  by  E. 
Edelman  & Co.,  2638-56  N.  Crawford  Ave., 
Chicago,  111. 

SEXTON  CAN  CO.— 123  Broad  St.,  Bos- 
ton, Mass.  Manufacturer  of  battery, 
switch  and  letter  boxes. 

SEYMOUR  MFG.  CO.,  THE.— Seymour. 
Conn.,  Manufacturer  of  phosphor  bronze 
and  nickel  sheets,  rods,  anodes,  etc.  Pres- 
ident and  treasurer,  G.  E.  M o hies;  vice- 
president,  F.  S.  Jerome;  secretary,  O.  F. 
G.  Boeker. 

SHADE  COVERS. — Shade  covers  are 
cloth  covers  or  bags  used  to  protect  silk, 
parchment  and  other  lamp  shades  on 
lamps  stocked  in  electric  shops,  etc.  The 
shade  covers  are  often  made  of  Argentina 
cloth,  a specially  prepared  cloth  having 
a waxy  or  polished  surface.  They  are 
made  as  bags  and  fit  over  the  entire 
shade. 

Manufacturer: 

Green,  Green  & Green,  604  E.  39th  St., 
Chicago,  111. 

SHADE  FRAMES.— See  Frames  for 
lamp  shades. 

SHADE  HOLDERS.— See  Holders,  shade, 
globe  and  reflector. 

SHADE,  LAMP.— This  term  is  applied  in 
a general  sense  to  a variety  of  conical,  bell, 
dome  or  other  forms  of  usually  translucent 
materials  used  chiefly  to  diminish  the 
glare  of  a lamp  and  commonly  also  to  im- 
prove its  appearance.  The  term  is  tech- 
nically restricted  to  such  devices  as  are 
open  at  the  bottom  and  have  for  their 
primary  purpose  the  reduction  of  glare, 
though  they  may  be  partially  reflecting. 
When  reflection  of  the  light  becomes  the 
main  purpose  of  the  shade,  it  is  commonly 
called  a reflector;  sometimes  when  the 
shade  has  a special  shape  it  is  more  fre- 
quently called  by  a more  descriptive  name, 
as  a dome  or  a lantern.  Totally  enclosing 
glassware  is  seldom  called  shade,  but 
more  frequently  ball,  globe,  stalactite, 
acorn  or  other  name  suggestive  of  its 
shape. 

Glass,  silk,  parchment,  and  metal  are 
the  commonest  materials  of  which  shades 
are  made  because  of  their  translucence 
and  because  they  may  be  made  in  decor- 
ative designs,  a matter  of  considerable  im- 
portance, especially  in  shades  for  portable 
lamps,  candle  and  other  direct- lighting 
fixtures.  The  principal  types  of  shades  are 
classified  below  according  to  material  and 
a more  detailed  discussion  of  the  uses  of 
the  various  types  is  contained  therein 

SHADES,  ASBESTOS. — Pressed  asbestos 
fiber  is  quite  commonly  used  in  the  conical 
shades  used  on  drop  lights.  The  fiber 
shade  is  brass  bound  to  give  it  strength 
and  painted  with  a white  or  aluminum  re- 
flecting paint  on  the  inside  and  coated, 
with  paper  sheet  or  special  paint  on  the 
outer  side  to  give  it  a more  attractive 


appearance.  Although  generally  called 
shade,  this  type  is  really  a form  of  re- 
flector of  rather  crude  and  simple  design. 

Manufacturers: 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St..  New  York,  N.  Y. 

Charland,  E.  W..  Tilton,  N.  H. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Kewanee  Private  Utilities  Co.,  Kewanee, 
111.  “Kewanee.” 

STORRS  MICA  CO.,  Owego,  N.  Y. 

Utility  Shade  Co.,  Tenafly,  N.  J. 
“Utility.” 

Wellington  Glass  Co.,  Cumberland,  Md. 

SHADES,  GLASS,  PLAIN,  OPAL,  DEC- 
ORATIVE OR  “ART.”— As  a shade  ma- 
terial glass  permits  obtaining  the  most 
varied  effects,  from  the  cheapest  to  the 
most  expensive  and  truly  beautiful.  Glass 
is  the  most  used  shade  material.  One  of 
the  commonest  of  all  the  types  of  shades 
is  the  clear  glass  shade,  roughed  or 
etched  to  make  it  more  or  less  diffusing; 
such  shades  are  sometimes  tinted  or  the 
glass  may  be  entirely  clear  except  for  an 
etched  or  molded  pattern.  Opal  glass,  a 
form  of  diffusing  glassware  of  various 
densities,  is  most  used  for  shading  gas- 
fllled  tungsten  lamps,  whose  high  filament 
brightness  makes  a high-grade  diffusing 
lass  shade  necessary.  Desk  lamps  often 
ave  opal  shades  that  are  green  on  the 
outside  and  white  inside.  Art  glass,  a 
special  kind  of  glass  of  mixed  coloring,  is 
used  extensively  for  portable  lamps,  par-, 
ticularly  table  lamps,  and  for  lantern  type 
fixtures.  One  form  of  decorative  glass, 
used  almost  exclusively  in  portable  lamps,, 
is  glass  which  by  a special  process  has 
been  colored  to  reproduce  a landscape 
painting  or  other  such  artistic  design. 
Among  other  types  of  decorative  glass 
shades  are  those  made  of  tiffany,  irides- 
cent or  opalescent  glass.  Such  glass  is 
used  fnore  commonly  in  the  bell-shaped 
shades  found  on  shower  fixtures. 

Manufacturers: 

Aglov^Sales  Co.,  671  3rd  Ave.,  New  York, 

Art  Shade  Co.,  224  N.  Desplaines  St., 
Chicago,  111. 

Bent  Glass  Novelty  Co.,  The,  394  Canal 
St.,  New  York,  N.  Y. 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  111. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York,  N.  Y. 

Consolidated  Lamp  & Glass  Co.,  Coraop- 
olis.  Pa. 

Daison  Mfg.  Co.,  Inc.,  916  Chestnut  St., 
Philadelphia,  Pa. 

Eagle  Mfg.  Co.,  Wellsburg,  W.  Va. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111. 

Gilbert  Electric  Shade  Co.,  101  Warren 
St.,  New  York,  N.  Y. 

Gill  Glass  Co.,  Inc.,  Amber  & Venango 
Sts.,  Philadelphia,  Pa.  “Una.” 

Gillinder  & Sons,  Inc..  Tacony  St.,  Phil- 
adelphia, Pa.  "Franklin,”  “Nema- 
lite,”  “Nebulite,”  “Micra.” 

Gillinder  Bros.,  Port  Jervis.  N.  Y. 

Gleason-Tiebout  Glass  Co.,  99  Commer- 
cial St.,  Brooklyn,  N.  Y. 

Imperial  Glass  Co.,  Bellaire,  Ohio. 
“Nuart.” 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,  Cleveland,  Ohio.  “Regent.” 
(See  display  adv.  pages  1266-1269.) 

Jeanette  Shade  & Novelty  Co.,  Jeanette, 
Pa. 

Jefferson  Glass  Co.,  The,  Follansbee  W. 
Va. 

Lamb  Bros.  & Greene,  Nappanee,  Ind. 

LUMINOUS  UNIT  CO.,  DIVISION  ST. 
LOUIS  BRASS  MFG.  CO..  St.  Louis, 
Mo.  Manufactures  a large  variety  of 
silk  and  parchment  decorative  or  art 
shades,  especially  designed  for  Brasco- 
lite  fixtures,  but  applicable  as  well  to 
fixtures  of  other  manufacturers.  See 
display  advertisement  on  pages  1276- 
1277  for  description  and  illustration  of 
these  decorative  shades,  also  for  other 
Brascolite  products. — Adv. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  adv.  page  1405.) 

Northwood  Co.,  H.,  36th  & Wetzel  Sts., 
Wheeling,  W.  Va.  “Luna.” 

Opalux  Mfg.  Co.,  The.  200  Fifth  Ave., 
New  York,  N.  Y.  “Opalux.” 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee, Wis. 

Pittsburgh  Lamp.  Brass  & Glass  Co.,  607 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh, Pa. 

Plaut  & Co..  L.,  434  E.  23rd  St..  New 
York,  N.  Y.  “Berylite.” 
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Starbuck  & Sons,  R.  M.,  63  Asylum  St., 
Hartford,  Conn. 

Steuben  Glass  Works,  Corning,  N.  Y. 
“Aurene,”  “Calcite.” 

U.  S.  Glass  Co.,  Pittsburgh,  Pa.  “Colo- 
nial,” “Lenox.” 

Young.  Inc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

SHADES,  PARCHMENT,  PAPER  AND 
CELLULOID. — Parchment,  decorated  with 
hand-painted  designs  or  by  various  other 
treatments,  is  now  extensively  used  for 
shade  material  for  decorative  and  port- 
able lamps  and  certain  fixtures.  The  more 
common  shades  are  large,  aproximately 
conical  in  shape,  and  are  most  used  on 
table,  boudoir  and  floor  lamps.  This  ma- 
terial is  also  used  for  small  shades  for 
candle  fixtures  and  for  the  half  shades 
or  shields  commonly  used  on  candle 
brackets.  Various  treatments  may  be  ap- 
plied by  which  some  very  beautiful  de- 
signs have  been  produced  and  the  shades 
of  this  material  have  consequently  become 
quite  popular  in  recent  years.  They  are 
also  less  easily  soiled  than  silk  shades  and 
not  as  easily  broken  as  glass  shades.  Cel- 
luloid and  paper  have  also  been  used  for 
decorative  shades,  but  are  more  commonly 
employed  for  the  simple  drop-light  shades 
described  under  Shades,  tin,  etc. 

Manufacturers: 

Art  Lamp  Mfg.  Co.,  521  S.  Wabash  Ave., 
Chicago,  111. 

Baetz  Bros.  Specialty  Co.,  Ltd.,  Kitchen- 
er. Ont.,  Can. 

Caldwell  & Co.,  Inc.,  Edward  F..  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111. 

Daison  Mfg.  Co.,  Inc.,  916  Chestnut  St., 
Philadelphia,  Pa. 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9  W. 
13th  St.,  New  York,  N.  Y.  (Parch- 
ment).. 

Decker  Art  Studios,  M.  R.,  4026  N. 

Keeler  Ave.,  Chicago,  111.  (Parch- 
ment). 

LIGHTOLIER  CO.  , 569-71  Broadway, 
New  York,  N.  Y. 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LO'JIS 
BRASS  MFG.  CO.,  St.  Louis,  Mo. 
Parchment  shades  manufactured  by 
this  company  are  especially  designed 
for  use  with  Brascolite  fixtures  but  are 
applicable  with  others  as  well.  They 
are  made  in  a variety  of  types  and 
patterns  suitable  for  use  in  high  class 
shops,  restaurants,  hotels,  semi-public 
institutions  and  in  the  home.  The 
shade  illustrated  is  one  of  four  stand- 
ards which  have  been  adopted  for  man- 
ufacture in  large  quantities.  This 


Parchment  Shade 


Renaissance  design  is  finished  gold 
metal  frame. „ Background  is  tan  and 
the  panels  and  festoons  are  in  Italian 
colors.  Made  in  four  sizes,  14,  18  and 
22  ins,  for  10%,  14%  and  18-in.  Brasco- 
lites,  and  a 5-in.  shade  for  electric 
candles.  Other  standard  types  are 
Adam,  Autumn  Leaf  and  Empire  de- 
signs, all  made  in  the  same  sizes  as 
the  Renaissance.  See  display  adver- 
tisement pages  1276-7  for  other  Brasco- 
lite products. — Adv. 

Mercer  Lamp  & Shade  Co.,  120  Hamilton 
Ave.,  Trenton,  N.  J. 

Pareh-O-Lite  Co.,  74  E.  Roosevelt  Rd., 
Chicago,  111.  (Parchment.) 

Pittsburgh  Lamp,  Brass  & Glass  Co.,  607 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh, Pa. 

Polychrome  Art  Works,  2700  Diversey 
Ave.,  Chicago,  111. 

Randall  Co.,  A.  L.,  180  N.  Wabash  Ave., 
Chicago,  111. 

Riddle  Co.,  The  Edward  N.,  27  Broad- 
way, Toledo,  Ohio.  “Vellumesque.” 

Savoy  Mfg.  Co.,  115  E.  24th  St.,  New 
York,  N.  Y. 

Villmont  & Co.,  Peter  S.,  20  W.  22nd 
St..  New  York,  N.  Y. 

Williams  Re-Lart  Lamp  Co.,  426  S. 
Throop  St.,  Chicago,  111.  “Re-Lart.” 
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SHADES,  REED,  RATTAN  OR  WOOD- 
FRAMED. — These  shades  of  reed  or  wood 
framework  are  usually  made  with  panels 
of  glass  lined  with  some  cloth  shade,  such 
as  silk  or  cretonne.  Some  types  simply 
fasten  or  suspend  the  cloth  within  the 
frame,  but  the  glass  and  cloth  shade  is 
the  more  comomn.  These  shades  are 
sometimes  used  on  fixtures,  but  are  gen- 
eraly  a part  of  a floor  or  table  lamp  of  the 
same  material  as  the  shade  framework. 

Manufacturers: 

Chicago  Reedware  Mfg.  Co.,  780-82  Mil- 
waukee Ave.,  Chicago,  111.  "Chicago.'’ 

Randall  Co.,  A.  L.,  180  N.  Wabash  Ave., 
Chicago,  111. 

RATTAN  MFG.  CO.,  THE,  552  State  St., 
New  Haven,  Conn.  (See  display  adv. 
page  1308). 

SHADES,  SILK.  CRETONNE,  LINEN, 
OR  OTHER  FABRIC.— Silk  because  of  the 
attractive  appearance  of  shades  of  this 
material  has  been  very  popular,  particu- 
larly for  the  decorative  floor,  table  and 
boudoir  lamps,  and  for  candle  fixtures. 
The  shades  of  this  material,  formed  upon 
wire  frames,  are  made  in  an  almost  un- 
limited variety  of  shapes  and  designs  of 
various  plain  or  figured  silks.  Cretonne, 
used  to  some  extent  in  shades  formed  upon 
wire  frames,  is  more  commonly  used  in 
shades  having  glass  panels  supported  in 
a reed  or  wood  framework.  Linen  and 
other  fabrics  are  found  to  a limited  extent 
in  shades  of  various  types,  those  used  in 
decorative  shades  being  usually  treated 
with  co’ored  paints,  varnishes  or  enamels. 

Manufacturers: 

Adjustable  Fixture  Co.,  The,  62  Mason 
St.,  Milwaukee,  Wis. 

Aglow  Sales  Co.,  671  3rd  Ave.,  New  York. 
N.  Y. 

Baetz  Bros.  Specialty  Co.,  Ltd.,  Kitch- 
ener, Ont.,  Can. 

Bloch  & Co..  L.  D.,  37-41  E.  18th  St., 
New  York,  N.  Y. 

Caldwell  & Co..  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp..  1002  N.  Market* 
St.,  Champaign,  111. 

Chicago  Lamp  & Fixture  Co.,  517  W. 
Jackson  Blvd.,  Chicago,  III. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St.,  New  York,  N.  Y. 

Daison  Mfg.  Co.,  Inc.,  916  Chestnut  St.. 
Philadelphia,  Pa. 

Dale  Lighting  Fixture  Co.,  Inc.,  107-9  W. 
13th  St.,  New  York,  N.  Y.  (silk). 

Eclipse  Electric  Mfg.  Co.,  Northwestern 
Furniture  Exposition  Bldg.,  St.  Paul, 
Minn. 

Fine  Arts  Lamp  & Shade  Co.,  2301  Wa- 
bnnsia  Ave.,  Chicago,  111. 

Gudeinan  & Co..  30  Irving  PI.,  New 
York.  N.  Y.  (Silk.) 

Ideal  Lamp  Shade  Co.,  5503  N.  Chirk  St., 
Chicago,  111. 

Kaplan,  Inc.,  1213  S.  Wabash  Ave.,  Chi- 
cago, 111.  "Quality.’’ 

Lamb  Bros.  & Greene,  Nappanee,  Ind. 

Liberty  Lamp  & Shade  Co.,  103  Court 
St..  Brooklyn.  N.  Y. 

LIGHTOLIER  CO..  569-71  Broadway, 
N.  Y. 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOJIS 
BRASS  MFG.  CO..  St.  Louis.  Mo. 
Manufactures  silk  shades  especially  for 
use  with  Brascolite  fixtures.  They  may 
be  used,  however,  with  fixtures  of  other 
manufacture.  Made  in  four  sizes,  14. 
18  and  22  ins.  diameter,  in  one  style 
as  indicated  in  the  illustration,  for 
1014,  14%  and  18-Ibch  Brascolitcs. 


Silk  Shade 


Stock  colors  are  old  rose,  old  gold,  blue 
and  French  gray,  all  white  satin  lined. 
A small  silk  shade  for  use  with  elec- 
tric candles  is  manufactured  in  these 
color  combinations,  5 ins.  in  diameter. 
A decorative  Brascolite  with  silk  shade 
and  twisted  cord  hanger  to  match  can 
be  furnished  in  the  stock  colors  noted. 
Diameter  of  shade  14  ins. — length  over 
all  24  ins.  Finish  of  canopy  and  socket 
cover,  antique  gold.  See  display  adver- 
tisement pages  1276-7  for  other  Brasco- 
lite products. — Adv. 


McDowell,  Inc.,  J.  M.,  222  E.  42nd  St., 
New  York,  N.  Y. 

Mercer  Lamp  & Shade  Co.,  120  Hamilton 
Ave.,  Trenton,  N.  J. 

Modern  Lamp  & Shade  Co.,  1104  S.  Wa- 
bash Ave.,  Chicago,  111. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Parisienne  Lamp  & Shade  Co.,  1220  W. 
6th  St.,  Cleveland,  Ohio.  "Parisienne." 

Pittsburgh  Lamp  Brass  & Glass  Co.,  607 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh. Pa. 

Randall  Co.,  A.  L..  180  N.  Wabash  Ave., 
Chicago.  111. 

RATTAN  MFG.  CO.,  THE.  552  State  St.. 
New  Haven,  Conn.  (See  display  adv. 
page  1308). 

Savoy  Mfg.  Co.,  115  E.  24th  St.,  New 
York,  N.  Y. 

Standard  Lamp  Mfg.  Co.,  1323  S.  Mich- 
igan Ave.,  Chicago,  111. 

Straus-Hohenstein  Co.,  132-134  W.  21st 
St.,  New  York,  N.  Y. 

Timberlake  & Sons,  J.  B..  114-116  E. 
Washington  Ave.,  Jackson,  Mich. 

Utility  Shade  Co.,  Tenafly,  N.  J. 
“Utility." 

Villmont  & Co.,  Peter  S..  20  W.  22nd  St., 
New  York,  N.  Y. 

Wabash  Shade  Co.,  426  S.  Wabash  Ave., 
Chicago.  111. 

Waldo  Co.,  45  E.  20th  St.,  New  York, 
N.  Y. 

Whaley  & Co.,  J.  A.,  118  5th  .Ave.,  New 
York,  N.  Y.  "Kno-Glair." 

Will  & Baumer  Co.,  Syracuse,  N.  Y. 

' Williams  Re-Lart  Lamp  Co.,  426  S. 
Throop  St.,  Chicago.  111.  "Re-Lart." 

Young,  Tnc.,  Lorin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

SHADES,  SPECIAL  AND  MISCELLAN- 
EOUS— Though  shades  have  been  here 
classified  according  to  material  and  prac- 
tically all  materials  have  been  included, 
some  miscellaneous  types  of  rather  lim- 
ited use  were  not  so  listed.  Among  these 
ere  pig  and  sheep  skin  used  in  decorative 
shades;  though  entirely  practical  and  made 
in  attractive  designs,  these  have  not  yet 
come  into  common  use. 

Manufacturers: 

A-A  Electric  Mfg.  Co.,  The.  303  Center 
St..  Bridgeport,  Conn. 

Atlas  Iron.  Wire  & General  Metal 
Works.  815-817  Queen  St.,  W..  Tor- 
onto, Ont.,  Can. 

Bloch  & Co..  L.  D.,  37-41  E.  18th  St.. 
New  York,  N.  Y. 

Collins-Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York,  N.  Y. 

Faries  Mfg.  Co..  Decatur,  111. 

LUMINOUS  UNIT  CO.  DIVISION.  ST. 
LOUIS  BRASS  MFG.  CO..  St.  Louis. 
Mo.  Manufactures  special  silk  and 
parchment  decorative  shades  for  stand- 
ard Brascolite  fixtures,  and  for  electric 
candles.  See  display  advertisement 
pages  1276-1277. — Adv. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Mercer  Lamp  & Shade  Co.,  120  Hamilton 
Ave..  Trenton.  N.  J. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
"X-Ray."  (See  display  adv.  page 
1405.) 

Peerless  Light  Co..  663  W.  Washington 
Blvd..  Chicago,  111. 

STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids.  Iowa. 
"Stelco." 

Straus-Hohenstein  Co..  132-134  W.  21st 
St.,  New  York,  N.  Y. 

SHADES.  TIN,  ALUMINUM,  BRASS. 
ZINC,  STEEL  AND  OTHER  METAL.— 

Small  conical  shades  used  on  drop  lights  or 
desk  lamps  are  generally  made  of  metal. 
Various  metals,  each  having  some  desir- 
able quality,  are  used.  The  external  sur- 
face of  such  shades  is  usually  painted  or 
enameled  a dark  green,  the  interior  sur- 
face being  coated  with  a white  reflecting 
paint  or  in  case  the  metal  oxidizes  slowly, 
as  aluminum,  the  polished  metal  itself 
may  form  the  interior  surface.  For  desk 
’amps  pear-shaped  half  shades  are  much 
used  as  they  fit  over  the  incandescent 
lamp  snugly. 

Manufacturers: 

A-A  Electric  Mfg.  Co.,  The,  303  Center 
St.,  Bridgeport,  Conn. 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  Tor- 
onto. (See  display  adv.  pages  1231- 
1234.) 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 


Caldwell  & Co.,  Inc.,  Edward  F..  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St.,  W.,  Toronto,  Ont.,  Can. 

Faries  Mfg.  Co.,  Decatur,  111. 

Frink,  Inc.,  I.  P..  239-43  10th  Ave.,  New 
York,  N.  Y. 

INTERIOR  LAMP  & FIXTURE  WORKS. 
4888  N.  Clark  St.,  Chicago.  111.  * 

Kosmolite  Mfg.  Co.,  5-7  E.  16th  St.,  New 
York,  N.  Y. 

National  Screw  & Tack  Co.,  The,  AB 
Products  Division,  Cleveland,  Ohio. 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

OVERBAGH  & AYRES  MFG.  CO.,  411  S. 
Clinton  St.,  Chicago.  111. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  111. 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh.  Pa. 

Plaut  & Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Schwartz  & Bro.,  S.  Robert,  729-31 
Broadway,  New  York,  N.  Y. 

Waterbur.v  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

White  Mfg.  Co.,  J.  H..  Ill  N.  3rd  St., 
Brooklyn,  N.  Y.  "White  Diamond." 

Young  Co.,  William  B.,  1733  N.  6th  St., 
Philadelphia,  Pa. 

Young,  Inc.,  I^orin  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

SHAFT  COUPLINGS.— See  Couplings, 
shaft. 


SHAFT,  TELEPHONE  CABLE.— A ver- 
tical shaft  in  a building  for  telephone 
cables,  etc. 

SHAFTING  OR  SHAFTS,  FLEXIBLE.— 

Flexible  shafts  and  shafting  are  often  used 
with  portable  and  semi -portable  motor- 
driven  appliances  and  tools  in  which  the 
motor  does  not  form  part  of  the  working 
unit.  The  motion  is  transmitted  through 
a shaft  enclosed  in  a flexible  steel  casing 
and  usually  packed  with  grease.  Several 
methods  are  used  in  the  manufacture  of 
the  shaft,  some  having  small  rectangular 
pieces  linked  together  as  in  a chain. 
Others  use  different  methods  of  connecting 
the  short  units,  which  are  always  linked 
together  so  that  when  bent  or  twisted  the 
constant-speed  driving  is  obtained.  The 
shafts  are  usually  made  to  definite  lengths 
and  in  several  diameters,  equipped  with 
terminal  couplings.  Shafting  is  composed 
of  several  small  driving  units  and  may  be 
obtained  in  long  pieces  to  be  cut  into  sec- 
tions as  desired  or  may  be  used  for  excep- 
tionally long  sections. 

Manufacturers: 


Breeze  Metal  Hose  & Mfg.  Co.,  22  Calu- 
met St.,  Newark,  N.  J. 

Caldwell  Co.,  W.  E..  Brook  & D Sts., 
Louisville,  Ky. 

Challenge  Co.,  Batavia,  111. 

Chicago  Pulley  & Shafting  Co.,  40  S. 
Clinton  St.,  Chicago,  111. 

Dow,  Inc.,  L.  B.,  Keene,  N.  H. 

Gee  Electric  Co.,  Wheeling,  W.  Va. 

Gump  Co..  B.  F.,  431  S.  Clinton  St,,  Chi- 
cago, 111. 

Haskins  Co..  R.  G.,  27  S.  Desplaines  St., 
Chicago,  111. 

Moltrup  Steel  Products  Co.,  Beaver  Falls, 
Pa. 

Pryibil  Machine  Co.,  P.,  512-524  W.  41st 
St.,  New  York,  N.  Y. 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,  Bing- 
hamton, N.  Y. 

SHAIN,  CHARLES  D.— Times  Plaza. 
Brooklyn.  N.  Y.  Manufacturer  of  battery 
connectors  and  cable  and  wire  terminals. 
Business  established  1901. 


SHALER  CO.,  C.  A.— 20  Jefferson  St.. 
Waupun,  Wis.  Manufacturer  of  electric 
vulcanizers.  automobile  light  dimmers  and 
lamp  lenses.  Business  established  1906. 
President,  C.  A.  Shaler:  vice-president,  W. 
E.  Graham;  secretary,  M.  E.  Faber;  trans- 
urer  and  general  manager.  F.  E.  Jones; 
sales  manager,  R.  B.  Dunlap.  Sales  rep- 
resentatives, Consolidated  Sales  Co.,  Mont- 
gomery Bldg.,  San  Francisco,  Cal.;  ITes- 
cott  W.  Robinson  Sales  Co.,  Ltd.,  332 
Bleurv  St.,  Montreal,  Que.,  Con. 

SHAPIRO  6.  ARONSON,  INC.— 20  War- 
ren St.,  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures  and  portable  lamps. 
Business  established  1895.  ITesident,  D. 
Shapiro;  vice-president,  I.  H.  Shapiro: 
secretary,  M.  Rosenberg;  treasurer  and 
sales  manager,  N.  W.  Belmuth.  Factory, 
Brooklyn,  N.  Y. 

SHARP  A.  SMITH.— 65  E.  Lake  $t..  Chi- 
cago. 111.  Manufacturers  of  hearing  de- 
vices for  the  deaf  and  electrotherapeutic 
apparatus.  President,  W.  N.  Sharp;  treas- 
urer, R.  O’Connor. 

SHARP- MILLAR.  — Trade  name  for 
photometer  manufactured  by  the  Foote, 
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Pierson  & Co.,  Inc.,  160-162  Duane  St„ 
New  York,  N.  Y. 

SHARP  SPARK  PLUG  CO. — Wellington, 
Ohio.  Manufacturer  of  spark  plugs.  Pres- 
ident, John  F.  Johnson;  vice-president, 
Rollin  H.  Mills;  secretary  and  treasurer, 
Frank  D.  Johnson. 

SHARPE  ELECTRIC  APPLIANCE  CO. 

— 502-8  Murphy  Bldg.,  Detroit,  Mich. 
Manufacturer  of  electric  heaters  and  lamps 
for  automobiles. 

SHARPLES  MILKER  CO.— West  Ches- 
ter, Pa.  Manufacturer  of  electric  milking 
machines.  Business  established  1902. 
President,  D.  T.  Sharpies;  vice-president. 
P.  M.  Sharpies;  secretary  and  treasurer. 
H.  B.  Carlisle;  general  and  sales  manager, 

L.  P.  Sharpies.  Branch  offices  and  ware- 
houses. 565  W.  Washington  Blvd.,  Chicago, 
HI.;  2368  Dundas  St.  West,  Toronto.  Ont.. 
Can.  Sales  representative,  Jordan  Hill 
Co.,  San  Francisco,  Cal. 

SHARPLES  SEPARATOR  CO.  — West 
Chester,  Pa.  Manufacturer  of  motor- 
driven  cream  separators  and  other  dairy 
machinery.  President,  P.  M.  Sharpies; 
vice-president  and  general  manager,  C.  M. 
Burdette;  secretary  and  acting  treasurer, 
W.  F.  Voelz. 

SHAVE  HOOKS.— A long  knife  with  a 
handle  at  either  end  similar  to  a draw 
knife.  It  is  used  for  shaving  bark  or  de- 
cayed wood  from  the  surface  of  poles  used 
for  overhead  telephone,  telegraph,  railway, 
light  and  power  lines. 

Manufacturers: 

BUHRKE  CO..  R.  H.,  1238  Fullerton 
Ave.,  Chicago.  111. 

Stortz  & Son.  John,  210  Vine  St.,  Phila- 
delphia, Pa. 

SHAVELIGHT  CORP.— 30  Church  St.. 
New  York,  N.  Y.  Manufacturer  of  elec- 
trically lighted  shaving  mirrors. 

SHAVING  MACHINES  FOR  DICTAT- 
ING.MACHINE  CYLINDERS,  ELECTRIC. 
— The  record  cylinders  used  in  dictating 
machines  may  be  used  many  times  by 
shaving  the  surface  of  the  cylinder, 
thereby  removing  the  record.  The  ma- 
chine in  which  this  is  done  is  essentially 
a very  simple  form  of  lathe  with  a special 
form  of  cutting  tool  which  takes  a fine 
smooth  cut  from  the  surface  of  the  cylin- 
der. These  machines  are  electrically 
driven  and  are  semiautomatic.  The  cut- 
ting tool  is  set  for  the  required  cut  and  the 
motor  started.  The  tool  then  takes  care 
of  Itself,  traveling  over  the  entire  surface 
of  the  cylinder,  making  a smooth  cut  and 
producing  a new  surface  ready  for  receiv- 
ing a new  record. 

SHAVING  MIRRORS. — See  Mirrors, 
shaving  or  toilet,  electrically  lighted. 

SHAVING  MUGS. — See  Heaters,  elec  trio, 
shaving  mug. 

SHAW  BLUE  PRINT  MACHINE  CO. 
INC.,  THE.— 9 Campbell  St..  Newark.  N.  J. 
Manufacturer  of  electric  blueprinting  and 
blueprint  drying  machines.  Business  es- 
tablished 1905.  President,  secretary  and 
general  manager.  Stuart  T.  Mead;  treas- 
urer, Helen  A.  Mead. 

SHAW  INSULATOR  CO.— 5-7  Kirk  PI.. 
Newark,  N.  J.  Manufacturer  of  molded 
insulation  and  lightning  arresters.  Presi- 
dent, H.  M.  Shaw;  vice-president,  F.  H. 
Shaw;  secretary,  A.  G.  Maney;  treasurer, 

M.  V.  Yelverton. 

SHAWLAC. — Trade  name  for  molded  in- 
sulation manufactured  bv  the  Shaw  Insu- 
lator Co..  5-7  Kirk  PI.,  Newark.  N.  J. 

SHAWMUT. — Trade  name  for  fuses,  fuse 
wire,  ribbon,  links,  cutout  bases  and 
ground  connection  clamps  manufactured 
bv  the  Chase  Shawmut  Co.,  Newbury  port. 
Mass. 

SHEAR-KLEAN. — Trade  name  for  grates 
manufactured  by  the  Marion  Machine, 
Foundry  & Supply  Co.,  Marion,  Ind. 

SHEARS,  BENCH  AND  PEDESTAL.— 
Shears  for  cutting  sheet  metal,  small  bars 
and  rods  are  used  very  extensively  by  tool- 
makers  and  others  in  the  manufacturing  of 
electrical  products.  They  are  made  in 
both  the  hand-operated  and  motor-driven 
types  for  bench  and  pedestal  mounting. 
The  mechanism  consists  of  a pair  of  mov- 
able and  stationary  hardened  steel  knives 
that  are  brought  together  either  by  the 
motion  of  the  motor  or  by  a lever  arrange- 
ment, which  transmits  the  power  to  the 
shears  applied  by  hand  to  a long  level  arm. 
They  are  usually  provided  with  adjustable 
stops  so  that  any  number  of  pieces  may 
be  cut  to  the  same  exact  length,  or  they 
may  be  used  merely  for  trimming  off  small 
pieces. 

Manufacturer: 

Tucker,  W.  F.  & C.  F.,  191  Franklin 
Ave.,  Hartford,  Conn.  “Hercules/* 


SHEARS,  BRUSH  TRIMMING.— A spe- 
cial form  of  shears  used  for  trimming 
motor  or  generator  brushes.  They  are 
made  with  straight  blades  for  straight 
cutting  or  with  curved  blades  for  curved 
cutting. 

Manufacturer: 

Cronk  & Carrier  Mfg.  Co„  The,  109  W. 
Water  St.,  Elmira.  N.  Y. 

SHEARS.  ELECTRICIANS',  OR  TIN- 
NERS’.— Electricians’  shears  are  used  for 
cutting  fine  wires,  trimming  ends  of 
cables,  and  other  similar  cutting.  Tin- 
ners' shear*  are  commonly  used  for  cut- 
ting sheet  brass,  copper,  etc.,  in  shops  and 
construction  or  repair  work.  The  tinners' 
shears  are  the  common  form  of  metal 
shears  or  snips,  the  electricians'  differing 
slightly  from  this  form  in  that  they  are 
sharply  pointed  and  have  a proportionally 
longer  blade. 

Manufacturer:  % 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phil- 
adelphia, Pa. 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo, N.  Y.  “Buffalo.’’ 

Folia nsbee  Bros.  Co.,  Liberty,  2nd,  3rd 
Aves.  & Short  St.,  Pittsburgh,  Pa. 

Niagara  Machine  & Tool  Works,  639-685 
Northland  Ave.,  Buffalo,  N.  Y.  “Niag- 

Peck,  Stow  & Wilcox  Co.,  The,  Southing- 
ton, Conn.  “1819  Original,"  “Sam- 
son," “Lyon,"  “Hercules,"  “Trojan." 

Rock  River  Machine  Co.,  N.  Main  St., 
Janesville,  Wis. 

SMITH  & HEMENWAY  CO.,  INC.,  Ir- 
vington, N.  J.  “Red  Devil." 

White  Co.,  The  L.  & I.  J.,  143  Perry  St.. 
Buffalo,  N.  Y. 

SHEATH. — The  final  protective  coating 
nnplied  to  a cable  or  cable  Joint.  This  is 
often  made  of  pure  lead,  but  in  the  case 
of  armored  submarine  cable,  consists  of 
the  steel  armor  wires  and  sometimes  on 
this  a serving  of  hemp. 

SHECK  UNIVERSAL.— Trade  name  for 
projecting  lamp  adapters  manufactured  by 
Argus  Enterprises.  Inc.,  815-823  Prospect 
Ave.,  Cleveland.  Ohio. 

SHEDD  ELECTRIC  CO.,  INC.— Clay  & 
Locust  Aves.,  Roselle  Park,  N.  J.  Manu- 
facturer of  motors  and  generators.  Presi- 
dent, C.  W.  MacQuoid;  vice-president  and 
treasurer,  A.  B.  Moore;  secretary,  M.  F. 
Moore. 

SHEEP-SHEARING  MACHINES,  MO- 
TOR-DRIVEN.— These  machines  are  simi- 
lar to  the  ordinary  types  of  hair  clippers 
but  are  slightly  larger  in  size.  The  clip- 
per Is  driven  by  an  electric  motor  through 
flexible  shafting.  The  motor  may  be 
mounted  on  a stand  or  suspended  from  a 
trolley,  whichever  method  is  most  suit- 
able. These  shears  are  much  superior  to 
hand  shears  in  that  they  are  rapid  and 
allow  the  wool  to  be  cut  close  to  the  skin 
without  danger  of  cutting  the  animal. 

Manufacturers: 

Chicago  Flexible  Shaft  Co.,  5600  W. 
Roosevelt  Rd.,  Chicago,  111.  “Stewart." 

Coates  Clipper  Mfg.  Co.,  237  Chandler 
St.,  Worcester,  Mass. 

Gillette  Clipping  Machine  Co.,  129-31  W. 
31st  St.,  New  York,  N.  Y. 

SHEET  ALUMINUM,  BRASS,  COPPER, 
FIBER,  IRON,  LEAD,  MICA,  RUBBER, 
STEEL. — See  these  respective  items. 

SHELBY. — Trade  name  for  incandescent 
lamps  manufactured  by  the  Shelby  Lamp 
Division,  National  Lamp  Works  of  Gen- 
eral Electric  Co.,  Shelby,  Ohio. 

SHELBY  LAMP  DIVISION.  NATIONAL 
LAMP  WORKS  OF  GENERAL  ELEC- 
TRIC CO. — Shelby,  Ohio.  Manufacturer  of 
incandescent  lamps.  C.  C.  Skiles,  general 
manager. 

SHELLAC,  INSULATING.— Shellac  is 
produced  from  a gum  converted  by  a 
species  of  insects  from  a rosin  found  in 
certain  trees  of  India.  This  gum  is  col- 
lected, melted  and  cooled  in  flakes,  and 
when  dissolved  in  alcohol  is  known  as 
liquid  shellac  or  shellac  varnish.  It  is 
frequently  adulterated  with  rosin.  Al- 
though widely  used  as  such,  shellac  is 
not  very  satisfactory  as  an  electric  Insu- 
lator, as  it  absorbs  moisture  and  softens 
under  heat.  It  may  be  used  for  coating 
low-voltage  coils  not  subject  to  moisture 
or  much  heating.  It  is  also  used  exten- 
sively as  a cementing  varnish  in  insulating 
and  other  products. 

Manufacturers: 

California  Paint  Co..  11th,  12th  & Pine 
Sts.,  Oakland,  Cal.  “Premo." 

Cole  & Co.,  Henry,  54  Old  Colony  Ave., 
Boston,  Mass, 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 
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GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

WKSTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SHELLS  EXPANSION.— See  Expansion 
or  anchor  bolts,  screws,  shells,  shields  and 
sleeves. 

SHELLS,  CHANDELIER.— These  shells 
are  metal  spinnings,  commonly  of  brass, 
used  as  ornaments  in  fixture  stems.  The 
spinnings  are  generally  approximately 
spherical,  conickl  or  pear-shaped  and  may 
be  either  plain,  fluted  or  of  other  such 
ornamental  forms. 

Manufacturers: 

American  Pin  Co.,  The,  Waterbury, 
Conn.  “Ampinco." 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Caldwe’l  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  Til. 

Faries  Mfg.  Co.,  Decatur,  111. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  111. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St., 
Waterbury,  Conn. 

Reliance  Metal  Spinning  & Stamping  Co., 
Inc.,  160  John  St.,  Brooklyn.  N.  Y. 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury. Conn.  (See  display  adv.  page 
1327.) 

Vester  Sons,  Inc.,  Alfred,  5 Main  St., 
Providence,  R.  I. 

Virden  Co.,  The,  *6103  Longfellow  Ave., 
Cleveland,  Ohio.  “V.  M.  C.  Brass." 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

SHELLS,  FUSE.— These  shells  are  the 
tubular  casings  of  cartridge  type  enclosed 
fuses.  They  are  also  called  tubes  or  fuse 
casings,  and  are  almost  invariably  made 
of  vulcanized  hard  fiber.  For  renewable 
type  fuses  the  ends  of  the  tube  or  shell  are 
often  threaded  so  that  the  caps  or  ferrules 
may  be  screwed  on.  A small  hole  may 
be  provided  near  the  middle  which  is  sealed 
over  by  the  label  and  serves  as  an  indi- 
cator by  being  charred  when  the  fuse  is 
blown.  Fuse  shells  are  of  various  diam- 
eters and  lengths,  depending  on  the  cur- 
rent and  voltage  ratings  of  the  fuses  for 
which  they  are  to  be  used. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

CRESCENT  ELECTRIC  CO.,  P.  O.  Box 
178,  Mountain  Grove,  Mo. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

PATTON -MACGUYER  CO.,  31  Mathew 
son  SL,  Providence,  R.  I. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave., 
Naugatuck,  Conn. 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury, Conn.  (See  display  adv.  page 
1327.) 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Waterbury  Mfg.  Co.,  236  Grand  SL, 
Waterbury,  Conn. 

Wilmington  Fibre  Specialty  Co.,  Wil- 
mington, Del. 

SHELLS.  SOCKET.— Lamp-socket  shells 
are  generally  made  of  spun  or  drawn  metal 
(mostly  brass)  or  glazed  porcelain  or 
molded  insulating  material,  and  are  used 
as  enclosures  for  the  current-carrying 
parts  and  mechanism.  The  metal  shells 
are  made  in  the  candelabra,  medium  and 
mogul  sizes,  the  porcelain  and  composition 
chiefly  in  the  medium  and  mogul  sizes 
only.  Socket  shells  are  sometimes  made 
by  metal-spinning  companies  for  the 
manufacturers  of  sockets.  Poreclain  and 
molded  composition  shells  are  likewise 
made  by  producers  of  electrical  porcelain 
and  makers  and  molders  of  molded  insula- 
tion. Socket  caps  are  also  furnished  to 
correspond  to  the  shells.  Metal  shells  and 
caps  may  be  finished  in  brushed  or  pol- 
ished brass,  nickel-plated,  enameled,  oxi- 
dixed,  etc. 

Manufacturers: 

AMERICAN  INSULATOR  CORP.,  New 
Freedom,  Pa.  (Composition.) 

American  IMn  Co.,  The,  Waterbury, 
Conn.  “Ampinco." 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 
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Art  Lamp  Mfg.  Co.,  521  S.  Wabash 
Ave.,  Chicago,  111. 

BEST  ELECTRIC  CORP.,  476  Broadway, 
New  York,  N.  Y.  This  illustration 
shows  the  interlocking  device  of  the 
“USE”  shell  and  cap.  The  tongue 
shown  on  the  shell 
interlocks  with  the 
loop  which  Is 
pierced  into  the 
cap,  thereby  form- 
ing a positive  grip 
When  once  locked 
into  position,  nc 
Jarring  or  excessive 
vibration  will  cause 
the  sections  tc 
come  apart.  The 
illustration  also 
.shows  the  thread 
on  the  lower  pari 
of  the  shell  adapt- 
able for  the  “USE” 
‘■U  S E”  Shell  and  hu?k-  Both  key 
Cap.  and  hey  less  socket? 

are  furnished  with 
%.  *4  and  % in.  caps.  Key  and  keyless 
sockets  with  pendant  cap  and  with  % 
in.  male  thread  cap  are  included  in  the 
line. — Adv. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

CRESCENT  ELECTRIC  CO.,  Mountain 
Grove,  Mo. 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 
(Porcelain.)  “Ftedco.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Motor  Specialties  Co.,  Waltham,  Mass. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

PATTON-MAC  GUYER  CO.,  Providence, 
R.  I.  We  specialize  in  miniature  and 
candelabra  socket  shells  for  Christmas- 
tree  outfits.  Improved  manufacturing 
methods  insure  against  loose  porcelains. 
Medium  and  Mogul  shells  also  sup- 
plied.— Adv. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave., 
Naugatuck,  Conn. 

SCOVILL  MFG.  CO..  99  Mill  St.,  Water- 
bury,  Conn.  (See  display  adv.  page 
1327.) 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SHELLS,  TELEPHONE  RECEIVER.— 
Telephone  receiver  shells  are  generally 
made  of  hard  rubber.  They  are  used  to 
enclose  the  permanent  magnets  and  coils 
and  to  provide  a means  of  attaching  the 
ear  cap.  With  most  telephones  the  shell 
is  long,  also  serving  as  a handle.  In  other 
cases  it  may  be  quite  small,  as  in  shells 
for  watchcase  or  head  receivers. 

Manufacturers: 


S.  Michigan  Ave.,  Chicago,  111.;  Lexing- 
ton Bldg.,  Baltimore,  Md. ; Union  National 
Bank  Bldg.,  Cleveland,  Ohio;  Hudson 
Terminal,  New  York,  N.  Y.;  Bulletin  Bldg., 
Philadelphia.  Pa.;  Union  Arcade  Bldg., 
Pittsburgh,  Pa.;  16  California  St.,  San 
Francisco,  Cal. 

SHERARDIZINQ  OVENS.— See  Ovens, 
electric  sherardlzing. 

SHERARDUCT. — Trade  name  for  zinc- 
treated  rigid  conduit  manufactured  by  the 
National  Metal  Molding  Co.,  Fulton  Bldg., 
Pittsburgh,  Pa. 

SHERMAN. — Trade  name  for  grinding 
wheel  dressers  manufactured  by  the  Des- 
mond-Stephan  Mfg.  Co.,  Urbana,  Ohio. 

SHERMAN,  EUGENE  M.  — Bellevue. 
Wash.  Manufacturer  of  brass  castings. 

SHERMAN  MFG.  CO.,  H.  B. — Battle 
Creek,  Mich.  Manufacturer  of  motor-gen- 
erators, motors,  clamps,  battery  connec- 
tors, etc.  Business  established  1895. 
President  and  general  manager,  H.  B. 
Sherman;  vice-presidents,  C.  E.  Kolb.  A. 
H.  Warner,  Jr.;  secretary  and  treasurer, 
G.  E.  Townsend;  sales  manager,  A.  H. 
Warner.  Jr. 

SHERWIN-WILLIAMS  CO.— 601  Canal 
Rd.,  Cleveland,  Ohio.  Manufacturer  of  in- 
sulating varnishes  and  compounds.  Busi- 
ness established  1866.  President,  W.  H. 
Cottingham;  vice-president,  S.  P.  Fenn; 
sales  manager,  H.  D.  Whittlesey.  Facto- 
ries, Cleveland,  Ohio;  Chicago,  111.;  New- 
ark, N.  J.;  San  Francisco,  Cal. 

SHERWOOD  MFG.  CO.— 1702-1712  Elm- 
wood Ave.,  Buffalo,  N.  Y.  Manufacturer 
of  ejectors,  injectors,  soot  blowers  and 
other  power  plant  equipment.  Incorpo- 
rated 1890.  President.  H.  S.  Madden;  vice- 
president,  P.  J.  Smith;  secretary  and  treas- 
urer, J.  B.  Madden;  sales  manager,  Wil- 
liam C.  Ihde. 

SHIELD  BRAND.  — Trade  name  for 
weatherproof,  slow-burning  wires,  etc., 
manufactured  by  the  Ansonia  Electrical 
Co.,  Ansonia,  Conn. 

SHIELD  BRAND. — Trade  name  for  in- 
sulating and  protective  paints  and  com- 
pounds, manufactured  by  the  Mitchell- 
Rand  Mfg.  Co.,  18  Vesey  St.,  New  York, 

SHIELDS,  EXPANSION. — See  Expan- 
sion or  anchor  bolts,  screws,  shells, 
shields  and  sleeves. 

SHIELDS,  FACE,  WELDERS'.  — See 
Helmets  and  face  masks  or  shields,  weld- 
ers . 

SHIELDS,  LINEMEN'S  PROTECTIVE. 

—Linemen  working  around  live  wires  are 
always  in  danger  of  accidental  contact 
with  these  wires  and  many  men  have  been 
killed  or  seriously  injured  in  such  acci- 
dents. To  minimize  the  possibility  of  con- 
tact,  the  live  lines  are  frequently  covered 
with  a shield.  These  shields  are  usually 
made  of  high-grade  rubber-coated  fabric 
and  have  high  insulating  qualities,  being 
entirely  safe  on  lines  up  to  10,000  volts; 

1 factory  tests  of  tbe  shields  are 

at  25,000  to  30,000  volts. 

Manufacturers: 


Electrose  Mfg.  Co.,  Brooklyn,  N.  Y. 
“Electrose.” 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Leich  Electric  Co.,  Genoa,  111. 

Rome  Mfg.  Co.,  Rome.  N.  Y.  “Rome.” 

Siemon  Hard  Rubber  Corp.,  The,  State 
St.,  Bridgeport,  Conn. 

Stromberg-Carlson  Telephone  Co.,  1050 
University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way. New  York,  N.  Y. 


SHELTON. — Trade  name  for  electric 
hair  driers  manufactured  by  Mathias 
Thome,  22  W.  Monroe  St..  Chicago,  111. 


SHELTON  ELECTRIC  CO.— New  York, 
N.  Y.  Manufacturer  of  electric  vibrators, 
hair  driers,  cutters  and  other  electrical  ap- 
pliances. President,  Gentry  Shelton;  vice- 
president,  R.  T.  Shelton;  secretary,  A.  J. 
Crowley.  Main  office,  16  E.  42nd  St.,  New 
York,  N.  Y.  Branch  offices,  Boston,  Mass.; 
San  Francisco,  Cal.;  30  E.  Randolph  St., 
Chicago,  111. 


SHENTON,  THOMAS  H . — Slatedale,  Pa. 
Manufacturer  of  slate  for  electrical  pur- 
poses. 

SHEPARD  ELECTRIC  CRANE  & HOIST 

CO. — Montour  Falls,  N.  Y.  Manufacturer 
of  electric  cranes  and  hoists.  President. 
S.  G.  Turner;  vice-president ' and  general 
manager,  F.  A.  Hatch;  secretary  and  sales 
manager,  R.  H.  McGredy;  treasurer.  Miss 
Mary  Dunham.  Main  office  and  factory, 
Montour  Falls,  N.  Y.  Branch  offices,  122 


Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  111.  “Harco.” 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 
Linenjen  Protector  Co.,  850  Penobscot 
Bldg.,  Detroit,  Mich.  “Marshall’s.” 


SHIELDS,  WELDERS'. — See  Helmets 
and  face  masks  or  shields,  welders’. 

SHIFFLER. — Trade  name  for  steel 
transmission  towers  manufactured  by  the 
American  Bridge  Co.,  30  Church  St.,  New 
York,  N.  Y. 


SHIMS,  POLE  OR  GUY.— The  strain  put 
upon  the  wood  of  a pole  by  a guy  cable 
wrapped  about  it  is  likely  to  cut  into  the 
)yood  In  time,  thus  weakening  the  pole. 
Shims  or  strips  are  therefore  placed  be- 
tween the  guy  cable  and  the  pole  to  give 
greater  bearing  surface.  These  should  be 
of  galvanized  metal,  about  1%  x 6 x % 
inch. 


Manufacturers: 

HALLETT  IRON  WORKS,  Harvey,  111. 
‘‘^Jallett.”  (See  display  adv.  page 
1254( ) 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.  "Hubbard.” 

Lanz  & Sons.,  Mathew,  Pittsburgh,  Pa. 

SHINN -FLAT. — Trade  name  for  light- 
ning rods  manufactured  by  the  W.  C 
Shinn  Mfg.  Co.,  14  E.  Jackson  Blvd.,  Chi- 
cago, 111. 

SHINN  MFG.  CO.,  W.  C.— Chicago,  111. 
Manufacturer  of  lightning  rods.  Business 
established  1900.  President.  W.  C.  Shinn; 
vice-president,  W.  F.  Harrah;  secretary, 
L.  B.  Shinn;  treasurer,  W.  H.  Parkin; 
sales  manager.  R.  L.  Bradley.  Main  of- 
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flee,  14  E.  Jackson  Blvd.,  Chicago,  III. 
Factories,  Niles,  Mich.;  Guelph,  Ont.,  Can. 
Branch  office,  Shinn  Mfg.  Co.  of  Canada, 
Ltd.,  Guelph,  Ont.,  Can. 


SHIP  PROPULSION,  ELECTRIC.— His- 
torically, electric  drive  for  ships  was  first 
projected  in  1838,  by  Professor  Jacobi,  a 
distinguished  Russian  physicist  and  electri- 
cian. From  that  time  to  the  present  the 
development  of  the  application  has  pro- 
gressed with  the  development  of  the  elec- 
trical art.  A full  discussion  of  the  various 
steps  of  development  to  the  applications  of 
today  would  take  too  much  space.  Suf- 
fice it  to  say  that  from  this  early  experi- 
ment larger  craft  were  equipped  with  mo- 
tors until  Mr.  Mavor,  of  England,  designed 
the  propelling  machinery  for  the  S.  S. 
Tynemouth.  This  equipment  consisted  of 
two  generating  sets  connected  to  Diesel 
oil  engines  and  one  motor  wound  for  a 
differing  number  of  poles.  Thus  speed 
changes  could  be  accomplished  by  varying 
the  connections. 

In  the  United  States  the  Navy  Depart- 
ment placed  orders  for  electric  propulsion 
for  the  collier  Jupiter  designed  by  W.  L*. 
R.  Emmet.  The  Jupiter  was  one  of  three 
colliers,  the  other  two  by  comparison  being 
propelled,  respectively,  by  reciprocating 
engine  and  geared  turbine.  The  result  of 
the  comparison  showed  that  the  Jupiter 
was  entirely  satisfactory  and  to  such  a 
degree  that  it  led  to  the  now  adopted  prac- 
tice of  electric  propulsion  of  battleships 
and  battlecruisers.  The  equipment  con- 
sisted of  a Curtis-Rateau  turboalternator 
of  5450  kw.  at  1990  r.p.m.,  driving  two 
induction  motors  rated  2750  hp.  at  normal 
speed  (110  r.p.m.)  and  direct-connected  to 
the  propeller  shafts.  When  it  is  realized 
that  this  vessel  was  operated  from  the  be- 
ginning with  a crew  unfamiliar  with  elec- 
trical machinery,  not  only  is  weight  added 
to  a good  record  but  also  is  emphasis  placed 
on  the  application  of  electric  drive  for 
general  cargo  vessels.  The  trial  data 
show  that  the  Jupiter  is  an  economical 
ship,  as  fully  loaded  her  consumption  of 
water  per  shaft  horsepower  (total)  at  full 
speed  was  14.75  lbs.  and  that  she  could 
make  2.82  knots  with  one  ton  of  coal. 
That  she  is  economical  in  upkeep  is  sig- 
nalized by  the  fact  that  the  Navy  Depart- 
ment considers  that  her  “repair  bills  are 
practically  nil.” 


special  design  of  turbine  and  generator 
which  he  applied  with  much  success  to  the 
S.  S.  MJolner.  This  vessel,  in  comparison 
with  a sister  ship  (the  Mimer)  propelled  by 
reciprocating  engines,  showed  that  she 
(MJolner)  could  perform  the  same  work 
with  42.3%  less  coal.  This  vessel  used 
steam  at  218  lbs.  per  sq.  in.  and  235*  su- 
perheat. It  is  this  performance  that  still 
mhkes  the  engineer  hold  to  the  applica- 
tion of  electric  drive  to  all  types  and 
sizes  of  ships,  because  the  MJolner  is  only 
225  ft.  long  with  a displacement  of  2225 
tons  and  the  generating  plant  has  a ca- 
800  kw*  The  important  point  in 
this  illustration  is  the  use  of  superheat. 
Outside  of  a large  and  growing  difference 
of  opinion  there  is  little  doubt  that  a great 
reduction  in  fuel  consumption  results  from 
the  use  of  high  superheat.  It  is  also  ap- 
p£r?nt  this  &ain  cannot  be  accom- 

plished by  any  method  requiring  the 
reyersal  of  the  prime  mover.  Electric  gen- 
erator^ always  run  in  the  same  direction, 
but  .the  propelling  motors  are  readily  re- 
versed. 


Just  prior  to  the  entrance  of  the  United 
States  into  the  World  War,  two  12,500- 
ton  general  cargo  vessels  were  to  be 
equipped  with  electric  generators  and  mo- 
tors. The  increased  need  of  other  ships 
required  the  postponement  of  the  build- 
ing of  these  vessels  for  the  sake  of  has- 
tening the  program.  The  readjustment  of 
the  commercial  condition  surrounding  their 
construction  after  the  signing  of  the 
armistice  prevented  the  installation  of  the 
apparatus,  which  was  built  and  delivered. 
The  design  provided  for  two  generators 
driven  by  steam  turbines  at  a steam  pres- 
sure of  195  lbs.  and  200°  superheat.  Two 
motors  of  1500  hp.  were  pinioned  to  a com- 
mon reduction  gear  which  operated  the 
propeller.  Following  this  belated  appli- 
cation, it  is  now  understood  that  12  cargo 
vessels  owned  by  the  United  States  Gov- 
ernment are  to  be  equipped  with  one  steam 
turbogenerator  and  one  motor.  The  per- 
formance of  these  vessels  will  be  followed 
with  interest. 

The  first  battleship  to  be  so  equipped 
was  the  U.  S.  New  Mexico  with  a dis- 
placement of  32,000  tons  and  a speed  of 
21  knots.  Her  propulsion  outfit  consists 
of  two  turbogenerators  of  11,500  kw.  each 
at  80%  power-factor  at  a speed  of  2100 
r.p.m.  and  four  induction  motors  wound 
for  24  and  36  poles  rated  at  7250  hp.  each 
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at  167  r.p.m.  The  generator  is  capable 
of  speed  changes  by  throttle  from  700  to 
2200  r.p.m.  The  motors  are  direct-con- 
nected to  the  propeller  shafts  and  by  pole 
changing  give  a speed  reduction  of  12  to 
1 and  of  18  to  1,  which  permits  the  turbo- 
generator to  run  at  full  speed  both  at  15 
knots  and  21  knots. 

The  official  trials  of  the  New  Mexico 
show  very  successful  results  and  reports 
of  the  operation  of  her  machinery  satisfac- 
tory in  every  way.  The  steam  consump- 
tion per  shaft  horsepower  at  different 
speeds  was  as  follows: 


21.08  knots  12.01  lbs.  of  steam 

19.37  knots  12.33  lbs.  of  steam 

14.98  knots  12.475  lbs.  of  steam 

10.26  knots  13.96  lbs.  of  steam 


The  electrical  propulsion  equipment  of 
the  New  Mexico  was  furnished  by  the 
General  Electric  Co.  and  that  of  the  Bat- 
tleship Tennessee  was  furnished  by  the 
Westinghouse  Electric  & Mfg.  Co.  The 
equipment  for  the  Tennessee  in  general  is 
similar  to  the  New  Mexico’s,  i.  e.,  two  tur- 
bogenerators operating  four  a-c.  motors 
direct-connected  to  the  propeller  shafts. 
The  motors  are  a combination  design  so 
that  with  the  24-pole  connection  the  mo- 
tor is  of  the  wound-rotor  type  and  by 
means  of  cross  connections  it  will  function 
as  a 30-pole  squirrel-cage  induction  mo- 
tor. The  generators  will  have  a capacity 
of  10,000  kw.  and  the  motors  will  be  each 
6700  hp.  at  175  r.p.m.  on  24  poles  and  2125 
horsepower  at  118.3  r.p.m.  on  36  poles, 
with  a 25%  overload  capacity.  The  Ten- 
nessee has  not  yet  performed  her  official 
trials  so  that  performance  results  are  not 
at  hand. 

From  the  experience  thus  gained  the 
Navy  Department  has  adopted  electric 
drive  for  all  of  the  battleships  and  battle- 
cruisers now  building.  The  importance  of 
this  action,  beside  tne  weight  of  military 
advantage,  is  seen  in  the  large  horsepower 
required  for  driving  the  battlecruisers, 
which  is  estimated  at  very  nearly  200,000. 
In  this  field  of  large  capacity  in  small 
space  electricity  has  no  competitors  at  the 
present  time. 

Undoubtedly  the  question  of  electric  pro- 
pulsion is  now  engaging  more  attention 
due  to  the  increased  cost  of  fuel.  There 
is  Httle  difference  in  this  regard  between 
coal  and  oil  and  therefore  tne  points  of 
economy  must  be  looked  for  in  the  type 
of  transforming  apparatus,  i.  e.,  the  agen- 
cies used  between  the  generating  of  fuel 
and  the  propeller. 

In  this  emergency  the  trend  seems  to  be 
towards  the  use  of  Diesel  oil  engines  driv- 
ing small  generating  sets,  say  400  to  500 
hp.  There  are  a good  many  Diesel  er.gine 
ships  now  being  built,  but  this  does  not 
occasion  much  saving  in  fuel  and  the 
large-sized  unit  is  not  in  high  favor  lor 
propulsion  due  to  the  many  auxiliaries  and 
the  shock  of  reversal.  The  operation  of 
Diesel-driven  generators  is  ideal  for  this 
type  of  prime  mover.  It  is  proposed  to 
use  direct  current  and  connect  the  gener- 
ating sets  in  series,  thus  providing  a ilex- 
ible  voltage  supply  for  speed  changing  and 
as  well  a safety  arrangement  in  case  of 
repairs  at  sea.  The  small  Diesel  engine 
will  have  cylinders  of  relatively  small  size, 
easy  to  handle  while  under  way,  permit- 
ting the  possibility  of  carrying  spares, 
thus  allowing  for  replacement  without 
coming  into  port  and  yet  maintaining  a 
fair  speed  even  if  all  generators  were  out 
of  order  and  voltage  were  supplied  by  the 
auxiliary  lighting  and  power  generator.  In 
short,  such  an  arrangement  of  machinery 
would  preclude  all  possibility  of  stoppage 
except  for  the  total  loss  of  oil  fuel — a 
condition  that  cannot  well  be  included  in 
an  engineer's  calculation. 

SHIP  STABILIZERS.— See  Stabilizers, 
airplane  and  ship,  motor-driven  gyroscopic. 

SHIRK. — Trade  name  for  hand,  power 
and  electric  house  and  deep  well  pumps 
manufactured  by  the  Blue  Ball  Machine 
Works,  Blue  Ball  (Lancaster  County),  Pa. 

SHOCK,  ELECTRIC.— The  sudden  stim- 
ulation of  the  nerves  or  convulsion  or  con- 
traction of  the  muscles,  with  the  feeling 
of  a concussion,  caused  by  the  discharge, 
through  the  animal  system,  of  electricity 
from  a charged  body  or  circuit.  Some- 
times, especially  in  the  case  of  high  volt- 
ages, the  shock  is  painful  and  dangerous 
and  is  accompanied  by  burns.  The  volt- 
age is  the  main  element  of  shock,  as  this 
determines  the  current  that  will  pass 
through  the  body.  The  allowable  current 
that  may  be  passed  through  the  human 
body  is  also  dependent  upon  the  frequency 
of  the  current.  High-frequency  alternat- 
ing currents  produce  little  sensation  when 
passed  through  the  body,  when  compared 
with  low-frequency  currents  of  equal 
strength.  Tests  have  been  made  to  de- 


termine the  maximum  or  "tolerance  cur- 
rent" that  a man  may  take  through  his 
arms  and  body  without  marked  discomfort 
or  distress.  A man  can  tolerate  about  0.03 
ampere  at  11,000  cycles  per  second  but  can 
tolerate  nearly  0.5  ampere  at  130,000 
cycles.  ■ 

The  shock,  if  sufficiently  severe  as  from 
a very  high  voltage  of  low-frequency,  will 
cause  death.  The  condition  of  the  body 
after  death  by  electric  shock  corresponds 
exactly  to  that  found  after  death  by.  as- 
phyxia. The  shock  paralyzes  or  destroys 
the  nerve  center  which  controls  the 
respiratory  movements;  the  passage  of 
venous  blood  into  the  arterial  system 
causes  contraction  of  the  arterioles  and 
stoppage  of  the  heart.  There  is  therefore 
always  hope  of  resuscitation,  except  when 
the  respiratory  nerve  center  has  been  de- 
stroyed. See  Resuscitation;  also  Resusci- 
tation apparatus. 

SHOE  DRIERS,  ELECTRIC.  — See 
Driers,  shoe,  electric. 

SHOE  FACTORY  IRONING  MA- 
CHINES.— See  Ironing  machines,  electric 
shoe  factory  and  other  industrial. 

SHOE-REPAIRING  MACHINES,  ELEC- 
TRIC.— Most  modern  shoe-repair  shops 
are  equipped  with  electrically  driven  ma- 
chinery, which  greatly  increases  both  the 
quality  and  the  quantity  of  the  work 
turned  out.  There  is  usually  a heavy  sew- 
ing machine  which  may  have  an  electric- 
ally heated  device  for  warming  wax,  and 
a long  frame  or  rack  supporting  one  or 
more  shafts,  upon  which  are  mounted  the 
various  wheels  for  grinding,  buffing  and 
finishing  the  work,  all  driven  from  a single 
motor.  Most  of  these  machines  have  dust 
collectors,  and  many  of  them  are  worked 
out  into  a very  complete  plant  for  the  re- 
pair man’s  use. 

Manufacturers: 

Landis  Machine  Co.,  St.  Louis,  Mo. 

Progressive  Shoe  Machinery  Co.,  3116-36 
Snelling  Ave.,  Minneapolis,  Minn. 
"Progressive." 

Specialty  Shoe  Machinery  Co.,  201  W. 
Colorado  Ave.,  St.  Joseph,  Mo. 
("Crowe"  nailer) 

United  Shoe  Machinery  Corp.,  205  Lin- 
coln St.,  Boston,  Mass. 

SHOE  SEWING  MACHINES.— See  Sew- 
ing machines,  motor-driven,  tailors’,  shoe- 
makers’, hatters',  etc. 

SHOE-SHINING  MACHINES,  ELEC- 
TRIC.— Machines  which  are  designed,  by 
means  of  motor-driven  brushes,  to*  clean 
and  polish  shoes.  They  have  been  intro- 
duced to  a limited  extent  as  prepay  ma- 
chines. The  wide  varieties  of  shoes  and 
boots  now  worn  introduce  complications 
for  motor-driven  machines. 

Manufacturers: 

Electroshine,  Inc.,  253  W.  34th  St.,  New 
York.  N.  Y. 

Progressive  Shoe  Machinery  Co.,  3116-36 
Snelling  Ave.,  Minneapolis,  Minn. 
"Progressive." 

SHOES,  BOOTS,  LEGGINGS,  ETC., 
FIREPROOF,  FOR  WELDERS,  FUR- 
NACE TENDERS,  ETC.— Spattered  metal 
will  usually  not  produce  a serious  burn  on 
the  skin  unless  it  adheres  to  or  is  held 
upon  the  spot  it  strikes  by  burning  into 
the  clothing  or  catching  In  a crease,  pock- 
et, or  other  crevice.  To  prevent  burns  on 
the  legs  or  feet,  workmen  employed  in 
welding  and  furnace  tending  are  conse- 
quently provided  with  smooth-surfaced 
fireproof  foot  coverings,  such  as  shoes, 
boots,  spats  and  leggings.  Heavy  leather 
with  a fireproof  coating  or  asbestos  cloth 
with  a smooth  finish  is  used  for  making 
such  footwear  and  leg  coverings.  Also  see 
Garments,  fireproof. 

Manufacturers: 

Safety  Equipment  Service  Co.,  215-221 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa. 

SHOES,  LINEMEN’S  INSULATED.— 

Among  the  various  safety  devices  for  line- 
men are  shoes  of  suitable  insulating  mate- 
rial, which  are  a desirable  accessory  with 
grounded-neutral  systems,  or  with  high- 
tension  line  work.  These  shoes  are  usually 
made  of  high-grade  rubber. 

Manufacturers: 

Linemen  Protector  Co.,  850  Penobscot 
Bldg.,  Detroit,  Mich. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 

SHOES,  THIRD  OR  CONTACT  RAIL.— 
Sliding  shoes  for  collecting  current  from  a 
third  or  contact  rail  are  of  two  general 
types:  those  whose  pressure  against  the 
rail  is  actuated  exclusively  by  means  of 
springs,  and  those  in  which  the  pressure  is 
due  entirely  or  mainly  to  gravity.  Where 
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protected  rails  or  underrunning  rails  are 
used  it  is  necessary  to  use  shoes  that  have 
a hinged  or  pivoted  arm  carrying  the  con- 
tact member,  which  is  actuated  by 
springs.  The  shoes  are  generally  made  of 
cast  Iron  and  consist  of  only  a few  parts. 
The  contact  members  or  wearing  parts, 
whose  pressure  against  the  rail  is  usually 
adjustable,  are  removable  so  that  they 
may  be  replaced  when  worn  out.  The 
shoe  has  securely  bolted  or  brazed  to  it  a 
heavily  insqlated  flexible  cable  carrying 
the  current  to  the  car  body.  In  the  case 
of  unprotected  overrunning  third  rails, 
the  shoe  is  arranged  so  that  sleet  cutters 
or  scrapers  can  be  attached  during  the 
sleet  season.  Third  or  contact  rail  shoes 
are  used  not  only  by  railways  with  third 
rails  instead  of  trolley  wires  for  power 
supply,  but  also  by  large  traveling  cranes, 
open-hearth-furnace  or  coke-oven  charg- 
ing machines,  ore  bridges,  and  other  elec- 
trically operated  traveling  machines  that 
use  a contact  rail.  Railway  signal  sys- 
tems that  include  cab  signals  or  track- 
circuit  emergency  control  of  the  locomo- 
tive also  use  special  contact  rails  and  con- 
tact shoes.  The  current  capacity  of  power- 
type  third-rail  shoes  Is  much  in  excess  of 
any  of  the  overhead  forms  of  current-col- 
lecting apparatus  used,  such  as  trolley 
wheels  or  pantograph  collectors,  and  in 
testa  have  indicated  values  of  2000  am- 
eres  per  shoe  at  a speed  of  35  miles  per 
our. 

Manufacturers: 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria,  Sts.,  Philadelphia.  Pa. 
Keystone  contact  rail  material  consists 
of  complete  lines  of  contact  rail  stand- 
ards, insulators,  shoes  and  collectors. 


Rail  Collector  Typical  Assembly 


Typical  assembly  is  shown  on  right 
Keystone  universal  contact  rail  collec- 
tors are  adapted  for  practically  all 

' classes  of  industrial  or  crane,  convey- 
or and  other  work  requiring  a moving 
contact  of  medium  power  capacity. 
They  are  made  for  use  in  any  position 
•and  with  all  styles  of  contact  wheels 
and  shoes.  Typical  collector  is  illus- 
trated on  left. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SHOLDER-EXCEL  MFG.  CO„  THE.— 
Clyde,  Ohio.  Manufacturer  of  switchboard 
instruments.  William  Antony,  sole  owner. 
Sales  representative,  D.  A.  Schnebel,  90 
W.  Broadway,  New  York,  N.  Y. 

SHONBERG,  INC.,  T.— Brooklyn,  N.  Y. 
Manufacturer  of  solder,  babbitt  metals, 
etc.  President  and  treasurer,  B.  Shonberg; 
secretary  and  general  manager,  T.  Mayer. 
Main  office,  122-126  Flushing  Ave.,  Brook- 
lyn, N.  Y.  Branch  offices.  Cleveland,  Ohio; 
Norfolk,  Va.;  Baltimore,  Md.;  New  Or- 
leans, La. 

SHORT. — A contraction  of  the  term 
"short-circuit,"  commonly  used  by  elec- 
tricians and  repair  men. 

SHORT-CIRCUIT.  — A low-resistance 
connection  Joining  two  parts  of  an  electric 
circuit,  offering  a path  of  much  lower  re- 
sistance for  the  current  than  the  main  cir- 
cuit. Most  of  the  current  therefore  will 
flow  through  the  short-circuit.  It  is  a 
fault  often  caused  by  Imperfect  insulation 
or  by  mechanical  abrasion  that  damages 
the  insulation.  It  is  also  a connection 
made  under  certain  conditions  for  testing 
or  protective  purposes. 

SHORT-CIRCUIT  CURRENT.  — The 
current  which  exists  after  a generator  is 
short-circuited.  This  current  may  be  many 
times  full- load  value.  In  the  case  of  d-c. 
generators  the  short-circuit  is  opened  by 
the  action  of  circuit-breakers,  some  of 
these  acting  within  a few  thousandths  of 
a second  after  the  short-circuit  occurs.  A 
flashover  at  the  commutator  may  follow  a 
short-circuiL 

With  a-c.  generators,  on  account  of 
their  frequent  great  load  capacity,  enor- 
mous currents  may  exist  immediately 
after  a short-circuit  with  excessive  me- 
chanical stresses  and  possible  damage. 
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The  initial  rush  of  current  is  limited 
largely  by  the  inductive  reactance  of  the 
armature  and  may  be  many  times  full- 
load value.  The  current  rapidly  decreases 
and  its  final  value  is  limited  by  the  syn- 
chronous impedance  of  the  armature  and 
may  not  be  greatly  different  from  full- 
load value.  Current- limiting  reactors  are 
sometimes  installed  in  series  with  large 
low-frequency  turbogenerators  to  prevent 
the  initial  rush  of  short-circuit  current 
reaching  a destructive  value. . 

Batteries,  especially  dry  cells,  are  often 
rated  according  to  the  short-circuit  ’cur- 
rent they  give  when  fresh.  This  is  a 
crude  measure  of  their  internal  resistance, 
a high  short-circuit  current  indicating  a 
very  low  resistance. 

SHORT  ELECTRICAL  MFG.  CORP.— 
Penn  Yan,  N.  Y.  Manufacturer  of  flexible 
steel  and  nonmetallic  conduit.  President, 
H.  M.  Short;  vice-president.  L.  D.  Baily; 
secretary  and  treasurer,  S.  E.  Short;  gen- 
eral manager,  F.  J.  Saxton. 

SHOVELS  AND  SPOONS,  POLE  OR 
POST  HOLE. — The  usual  depth  of  holes 
dug  for  poles  is  5 Vi  to  7 ft.  which  necessi- 
tates the  use  of  long- hand  led  shovels  for 
the  work.  When  the  hole  becomes  deeper 
the  dirt  is  lifted  by  a bent  shovel  known 
as  a spoon.  These  tools  are  essential  in 
pole  setting  work  and  are  available  in 
various  forms. 

Manufacturers: 

Ames  & Sons  Corp.,  Oliver,  North 
Easton,  Mass.  “Ames." 

Columbus  Handle  & Tool  Co.,  The,  Co- 
lumbus, Ind. 

HERBST.  PAUL  W.,  Chicago.  111.  We 
specialize  in  shovels  of  all  kinds  used 


in  electrical  construction.  We  also 
specialize  in  long  handle  telegraph 


spoon  shovels.  See  display  adv.  page 
1258. — Adv. 

HUBBARD  & CO..  6301  Butler  St.. 
Pittsburgh,  Pa.  ••Hubbard." 

OSHKOSH  MFG.  CO..  Oshkosh.  Wls. 
. «25^osh.  (See  display  adv.  page 
1253.) 

Pittsburgh  Shovel  Co.,  Oliver  Bldg.. 
Pittsburgh,  Pa. 

Wood  Shovel  & Tool  Co.,  The,  Piqua, 
Ohio. 

SHOVELS,  ELECTRIC  POWER.— See 
Excavators,  electric. 

. £f?PW  WINDOW  AND  SHOWCASE 
iV  . FIXTURES. — See  Fixtures, 

lighting  window  and  showcase;  Reflectors, 
showcase  and  window. 

SHOWCASES  AND  WALL  CASES, 
STORE.— Electrical  dealers’  stores  of  the 
modern  types  have  well  made  showcases 
and  wall  cases  designed  not  only  to  add 
an  attractive  appearance  to  the  store  but 
to  show  off  the  material  to  best  advantage. 
They  often  combine  glass  tops,  sides  and 
adjustable  shelves  with  various  lighting 
effects,  and  have  hardware  and  wooden 
frames  to  match  the  other  hardware  and 
woodwork  of  the  store;  sometimes  highly 
nickel-plated  metal  frames  are  used. 

Manufacturers: 

Detroit  Show  Case  Co.,  1664-1700  W. 
Fort  SL,  Detroit,  Mich.  “Silent  Sales- 
man.” 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y. 

Grand  Rapids  Show  Case  Co.,  Grand 
Rapids,  Mich.  “New  Way.” 

Heller  & Co.,  W.  C..  Montpelier.  Ohio. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray.”  (See  display  adv.  page 
1405.) 

Stevens  & Co.,  375  Broadway,  New 
York,  N.  Y.  “Heller.” 

Wade  Mfg.  Co.,  H.  M.,  Charlotte,  N.  C. 

Walrus  Mfg.  Co.,  Decatur,  111. 

Weber  Show  Case  & Fixture  Co.,  440 
Seaton  St.,  Los  Angeles,  Cal. 

Wllmarth  Show  Case  C6.,  1544  JefTerson 
Ave.,  Grand  Rapids.  Mich. 

SHOWERS,  FIXTURE  OR  LIGHTING. 
—The  term  shower  is  applied  to  a wide 
variety  of  residence  ceiling  fixtures  which 
consist  of  several  sockets  suspended  from 
a plate  by  chains  or  rods.  A three  or  four- 
socket  fixture  with  the  sockets  more  or 
less  freely  suspended  is  the  commonest 
type.  This  fixture,  at  one  time  almost  the 
only  type  of  living-room  fixture,  is  still 


the  commonest  type  in  use.  Also  see  Fix- 
tures, lighting,  residence. 

Manufacturers: 

American  Pin  Co.,  The,  Waterbury, 
Conn.  “Ampinco.” 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Bayley  & Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,  N.  Y. 

BEARDSLEE  CHANDELIER  MFG.  CO., 
216  S.  Jefferson  St.,  Chicago,  111. 
Cdldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign,  111.  ' 

Faries  Mfg.  Co.,  Decatur,  111. 

INTERIOR  LAMP  & FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago,  111. 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,  Chicago,  111. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 
Plaut  & Co..  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Polly  Mfg.  Co.,  Milwaukee,  Wis. 
STANDARD  ELECTRIC  & MFG.  CO., 
308  1st  Ave.,  E.,  Cedar  Rapids,  Iowa. 
“Stelco.” 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn.  N.  Y. 

SHUNT. — A shunt  is  a parallel  circuit  or 
a bypass  in  a circuit.  It  is  often  designed 
to  carry  a certain  percentage  of  the  total 
current  in  the  main  circuit,  as  in  the  case 
of  ammeter  shunts  or  galvanometer 
shunts.  To  shunt  any  apparatus  or  cir- 
cuit is  to  bypass  it  or  connect  a conductor 
or  another  circuit  across  its  terminals.  A 
shunt  apparatus  or  circuit  is  one  con- 
nected as  a shunt  or  which  contains  a 
shunt,  as  a shunt  field,  shunt  motor  or 
generator  (one  with  a shunt  field).  “Par- 
allel” and  “multiple”  are  other  common 
adjectives  meaning  shunt.' 

SHUNT,  INDUCTIVE.— A shunt  which 
has  self-inductance  in  addition  to  its  re- 
sistance. An  inductive  shunt  is  sometimes 
placed  across  the  interpole  winding  of  a 
d-c.  machine,  the  inductance  of  the  shunt 
being  so  adjusted  with  respect  to  Its  re- 
sistance that  current  through  the  interpole 
winding  will  rise  and  rail  with  that 
through  the  armature. 

SHUNT,  RESONANT.  — A shunt  in 
which  the  self-inductive  reactance  is  equal 
to  the  condensive  reactance  for  a current 
that  is  wanted  in  the  shunt.  A resonant 
shunt  is  sometimes  placed  across  the 
terminals  of  a d-c.  generator  to  eliminate 
the  pulsations  in  the  direct  current  due 
to  commutation. 

SHUNT,  SERIES.— A shunt  across  the 
series  winding  of  a compound-wound  ma- 
chine for  the  purpose  of  adjusting  the 
compounding  to  the  desired  value.  Since 
the  number  of  turns  per  pole  of  a series 
winding  are  few  and  fractional  turns  are 
not  possible,  it  is  practicable,  when  a 
whole  number  of  turns  does  not  give  the 
desired  compounding  to  shunt  a portion  of 
the  current  around  a slightly  larger  num- 
ber of  turns  than  would  be  required  if  all 
of  the  current  passed  through  them. 

SHUNTS,  AMMETER,  WATTMETER 
AND  WATT-HOUR  METER.— The  mov- 
able coil  of  an  ammeter  carries  only  a 
very  small  part  of  the  measured  current. 
An  ammeter  shunt  is  a bypass  or  parallel 
circuit  of  low  resistance  which  bears  a 
constant  ratio  to  the  resistance  of  the 
movable  coil.  Such  shunts  are  used  with 
direct-current  instruments  only.  For  low- 
capacity  ammeters  the  shunt  is  mounted 
under  the  cover  or  is  an  integral  part  of 
the  instrument.  Such  ammeters  are  called 
self-contained.  For  measuring  large  cur- 
rents, the  shunt  is  mounted  separately 
and  the  instrument  is  connected  to  the 
terminals  of  the  shunt  by  small  wires 
called  leads.  For  portable  instruments  the 
external  shunts  are  also  portable;  for 
switchboard  instruments  they  are  mounted 
on  the  back  of  the  board.  Shunts  should 
be  made  of  material  of  low  temperature 
coefficient,  such  as  manganin,  ana  should 
be  well  ventilated;  this  is  usually  done  by 
laminated  construction,  the  leaves  being 
spaced  apart  and  silver- soldered  into 
heavy  copper  terminal  blocks  that  have 
suitable  connections  for  the  main  circuit 
and  separate,  smaller  binding  posts  for 
connecting  the  leads  to  the  ammeter.  The 
shunt  and  the  instrument  must  be  de- 
signed to  go  together,  else  large  errors 
may  result.  External  shunts  are  made  for 
any  current  capacity  desired;  shunts  to 
20,000-ampere  rating  are  listed  by  several 
American  makers. 

Shunts  for  the  current  circuits  of  d-c. 
wattmeters  and  watt-hour  meters  are 
made  up  of  the  same  general  design  as 
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ammeter  shunts.  For  wattmeters  both 
portable  and  switchboard  types  are  made. 
For  watt-hour  meters  only  certain  switch- 
board types,  as  a rule,  have  external 
shunts. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Central  Scientific  Co.,  460  E.  Ohio  SL, 
Chicago,  111. 

ESTERLINE-ANGUS  CO.,  THE, 
Lemcke  Annex,  Indianapolis,  Ind. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  display  adv.  pages 
1203-1223.) 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  "Sangamo.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  W'av- 
• erly  Park,  Newark,  N.  J. 

SHUNTS,  GALVANOMETER.  — These 
are  resistors  intended  for  parallel  connec- 
tion with  galvanometers.  The  shunt  is 
designed  to  carry  a known  fraction  of  the 
whole  current  and  hence  its  resistance  is 
a fraction  of  the  galvanometer  resistance, 
usually  1/9,  1/99,  1/999.  It  is  usual  to 
construct  small  shunt  «boxes  containing 
three  or  four  coils  for  each  galvanometer, 
these  colls  being  marked  0.1,  0.01,  0.001 
to  specify  the  fractional  part  of  the  total 
current  that  flows  through  the  galvano- 
meter. A special  form  of  galvanometer 
shunt,  called  the  Ayrton  universal  shunt, 
may  be  used  with  any  galvanometer,  re- 
gardless of  its  resistance. 

Manufacturers: 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago,  111. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Pyrolectric  Instrument  Co.,  663-640  E. 

State  St.,  Trenton,  N.  J. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 
THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless.” 
(See  display  adv.  page  1286.) 

Weston  Electrical  Instrument  Co.,  Wav- 
er ly  Park,  Newark,  N.  J. 

SHUNTS,  MULTIPLYING  POWER  OF. 
— This  is  a term  applied  chiefly  to  galvano- 
meter shunts  and  is  the  ratio  of  the  sum 
of  the  resistances  of  the  galvanometer  and 
shunt  to  that  of  the  shunt.  It  may  also  be 
defined  as  that  factor  by  which  the  cur- 
rent through  a shunted  instrument  must 
be  multiplied  to  give  the  total  currenL 
SHURLOK. — Trade  name  for  locking 
type  socket  and  wall  receptacle  manufac- 
tured by  Pass  & Seymour,  Inc.,  Solvay 
Station,  Syracuse,  N.  Y. 

SHURO. — Trade  name  for  battery  tester 
manufactured  by  Frank  W.  Morse,  289 
Congress  St.,  Boston,  Mass. 

SHUSTER  CO.,  F.  P.— New  Haven. 
Conn.  Manufacturer  of  wire  straightening 
machines.  Business  established  1866. 
President  and  treasurer.  E.  F.  Shuster; 
vice-president,  G.  D.  Phillips;  secretary,  L. 
F.  Shuster. 

SHUSTER  ENGINEERING  CORP.  — 

Erie  Ave.  & Allen  St.,  Philadelphia,  Pa. 
Manufacturer  of  wrenches.  President  and 
general  manager,  A.  Eltow  Davis;  vice- 
president  in  charge  of  production,  Myer  M. 
Shuster;  treasurer  and  general  sales  man- 
ager, V.  Francis  Voldes;  secretary.  John 
N.  Inman,  Jr. 

SI. — The  form  SI  is  the  chemical  symbol 
for  the  element  silicon. 

SIBERIAN. — Trade  name  for  motor- 
driven  refrigerating  and  ice-making  ma- 
chinery manufactured  by  the  Armstrong 
Machinery  Co.,  3201-3219  E.  Riverside 
Ave.,  Spokane,  Wash. 

SICO. — Trade  name  for  insulating  mate- 
rials manufactured  by  the  Standard  In- 
sulation Co.,  Rutherford,  N.  J. 

SIDE  TONE  AND  ANTISI  DETONE.— 
Side  tone  is  sound  heard  in  the  receiver 
of  a telephone  while  the  subscriber  talks. 
It  is  due  to  the  subscriber’s  own  voice 
and  to  room  noises.  Antisidetone  arrange- 
ments of  apparatus  reduce  this  noise  but 
usually  at  the  expense- of  good  transmis- 
sion of  the  voice. 

SIDEBOTHAM,  INC.,  JOHN.— 4317  Gris- 
com  St.,  Frankford,  Philadelphia,  Pa. 
Manufacturer  of  electrical  tapes.  Busi- 
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ness  established  1820.  President,  John  B. 
Sidebotham;  secretary  and  treasurer, 
Frank  L.  Sidebotham. 

SIDNEY. — Trade  name  for  electrie 
washing  machine  manufactured  by  the 
Sidney  Washing  Machine  Co.,  Sidney, 
Ohio. 

SIDNEY  WASHING  MACHINE  CO.t 
THE. — Sidney,  Ohio.  Manufacturer  of 
electric  washing  machines.  Business 
established  1919.  President,  W.  H.  Per- 
singer;  vice-president,  J.  D.  Barnes;  sec- 
retary and  sales  manager,  John  Perry; 
treasurer  and  general  manager,  William 
A.  Perry* 

SIEBEN  MERCHANDISING  CO.— 614 
Gumbel  Bldg.,  Kansas  City,  Mo.  Manu- 
facturer of  electric  washing  machines, 
clothes  driers  and  temperature  regulators. 

SI  ECO. — Trade  name  for  motors  and 
switch  boxes  manufactured  by  the  Sief- 
fert  Electric  Co.,  210  Main  St.,  Evansville, 
Ind. 

SIEFFERT  ELECTRIC  CO.— 210  Main 
St.,  Evansville,  Ind.  Manufacturer  of 
motors,  lighting  fixtures,  switch  boxes 
and  soldering  paste.  Business  established 
1913.  President  and  general  manager, 
Frank  W.  Sieffert;  secretary,  Fred  W. 
Stocker;  treasurer,  Chas.  R.  Tigeman,  Sr. 

SIEGEL  LIGHT  SUPPLY  CO.— 231  Mar- 
ket St.,  Philadelphia,  Pa.  Manufacturer 
of  portable  electric  lamps. 

SIEGFRIED,  G.— 130  N.  State  St.,  Chi- 
cago, 111.  Manufacturer  of  electric  hair 
driers.  Proprietor,  G.  Siegfried. 

SIEMENS-HALSKE  PROCESS.  — In 
this  process  for  gold  refining  the  ore  is 
leached  with  cyanide  solution,  dissolving 
the  gold,  and  the  solution  is  then  elec- 
trolyzed. The  tanks  are  divided  into  10 
or  12  compartments,  each  containing  elec- 
trodes, and  the  whole  solution  flows  through 
each.  The  gold  with  some  silver  deposits 
on  spiral  strips  of  lead.  Which  are  removed 
and  refined  in  a shallow  porous  cup  when 
they  carry  about  10%  of  their  weight  in 
gold.  The  anodes  are  of  iron,  which  is 
slowly  attacked,  forming  Prussian  blue. 
They  are  enclosed  in  canvas  bags,  and  by 
adding  a small  amount  of  alkali  to  the 
electrolyte  are  made  to  last  for  years. 

SIEMON  HARD  RUBBER  CORP.,  THE. 
— State  St.,  Bridgeport,  Conn.  Manufac- 
turer of  telephone  mouthpieces,  receiver 
shells,  insulating  materials,  push  buttons, 
etc.  Business  established  1903.  President, 
treasurer  and  general  manager,  Carl  F. 
Siemon;  vice-president  and  secretary, 
Waldo  C.  Bryant;  sales  manager,  Carl  M. 
Siemon. 

SI  EM  UN  D. — Trade  name  for  welding 
wire  manufactured  by  the  Siemund  Wen- 
zel Electric  Welding  Co.,  30  Church  St., 
New  York,  N.  Y. 

SIEMUND  WENZEL  ELECTRIC 
WELDING  CO.— 30  Church  St.,  New  York, 
N.  Y.  Manufacturer  of  arc  welding 
equipment.  President,  L.  M.  Smith;  vice- 
president,  T.  R.  Rumney;  secretary  and 
treasurer,  M.  R.  Wilkin. 

SIGN  FLASHERS.— See  Flashers,  sign, 
motor-driven;  Flashers,  sign,  thermal; 
Flashers,  socket  type. 

SIGN  FRAMES. — See  Frames  and  sup- 
ports for  electric  signs. 

SIGN  LENSES. — See  Lenses,  sign  letter. 

SIGN  LETTERS.— See  Letters,  sign, 
glass;  Letters,  sign,  metal. 

SIGN  RECEPTACLES.— See  Recep- 
tacles, sign. 

SIGN  LAMPS. — See  Lamps,  incandes- 
cent, sign. 

SIGN  LIGHTING  TRANSFORMERS.— 

See  Transformers,  sign  lighting. 

SIGNAL. — Trade  name  for  bells,  buz- 
zers, medical  batteries,  telegraph  instru- 
ments and  wireless  apparatus  manufac- 
tured by  the  Signal  Electric  Mfg.  Co., 
Menominee,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO.— Me- 
nominee, Mich.  Manufacturer  of  bells, 
buzzers,  medical  bateries,  telegraph  in- 
struments and  wireless  apparatus.  Busi- 
ness established  1919.  President,  John 
Henes,'  Jr.;  vice-president,  George  Fuss- 
ner;  secretary,  treasurer  and  general  man- 
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ager,  Charles  E.  Hammond.  Main  office 
and  factory,  Menominee,  Mich.  Branch 
office  and  warehouse,  33  S.  Clinton  St., 
Chicago.  111.  Sales  representatives,  P.  M. 
Dreyfuss  Co.,  150  Chambers  St.,  New  York, 
N.  Y.;  C.  H.  Walles  & Co.,  1433  Syndicate 
Trust  Bldg.,  St.  Louis,  Mo.;  Globe  Com- 
mercial Co.,  618  Mission  St.,  San  Fran- 
cisco, Cal.;  A.  W.  Marshall  Co.,  213  Jeffer- 
son Ave.,  Detroit,  Mich.;  Brian  & Powers, 
304  Canal  Bank  Bldg.,  New  Orleans,  La.; 
R.  E.  T.  I Tingle  Co.,  95  King  St.,  East. 
Toronto,  Ont.;  Federal  Agencies,  Royal 
Alexandria  Hotel,  Winnipeg,  Man.,  Can. 

SIGNALING  SYSTEMS,  CODE  CALL- 
ING  FOR  FACTORIES,  OFFICES, 
STORES,  ETC. — For  quickly  locating  offi- 
cials and  special  employees  in  large  fac- 
tories, stores,  offices,  institutions  and  sim- 
ilar establishments  a code-calling  system 
is  employed.  The  calls  are  made  by  ring- 
ing bells  or  gongs,  or  by  sounding  whistles 
or  horns,  located  at  various  points 
throughout  the  establishment,  the  number 
of  rings  indicating  the  person  called  by 
any  number  code  which  may  be  desired. 
The  calls  are  sent  from  a central  station, 
generally  at  the  telephone  switchboard,  so 
that  the  person  called  may  call  back  from 
any  telephone  he  happens  to  be  near  at 
the  time  of  calling  or,  in  case  no  interior 
telephone  system  is  used,  the  call  may 
simply  notify  him  that  he  is  wanted  at  the 
operator’s  desk  or  main  office  and  he  may 
return  to  that  desk.  The  control  is  sim- 
ple, consisting  of  a number  of  telephone 
keys  or  push  buttons  which  when  pressed 
may  give  one  round  of  the  signal  only  or 
by  means  of  spring  or  electric  motor- 
operated  contactors  the  call  may  be  re- 
peated any  definite  number  of  times  or 
indefinitely,  subject  to  the  control  of  the 
operator.  The  signals  may  also  be  used 
in  connection  with  fire  alarm,  telephone  or 
program  clock  systems.  For  special  ap- 
plications see  Signaling  systems,  hospital 
nurses'  and  doctors’,  and  Signaling  sys- 
terms,  silent  call  or  visual. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,  New  York.  N.  Y. 

Auto  Call  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  Francisco. 

Toronto.  Benjamin  Industrial  Signa’s. 

for  use  on  audibh 
call  or  warning 
systems,  have  e 
peculiar  tone 
pitch  which  Is 
distinguishable 
above  ordinary 
noises.  Horns  an 
Benjamin  Industrial  less  expensive 
Signal  and  more  effec- 

tive than  goo< 
bells  and  require  less  attention  in  serv- 
ice. They  respond  immediately  tc 
electric  impulse  and  may  be  operated 
with  the  fastest  code  signaling. — Adv. 

Bunnell  & Co.,  J.  H..  32  Park  PI.,  New 
York,  N.  Y.  “Bunnell." 

Cincinnati  Time  Recorder  Co.,  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs. 
Quincy,  Mass. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia.  Pa.  “Tetco." 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  Main  office  and  factory,  12f 
Amory  St.,  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices,  motor-generators  and 
dynamos,  hospital,  fire  alarm,  factory 
call,  school,  bank  and  other  signaling 
systems.  The  instant  man-finder.  Tell 
the  telephone  operator  who  is  wanted 
and  the  coded  call  goes  out  all  over  the 
plant  in  as  many  different  locations  as 
desired;  the  man  wanted  answers  or 
the  nearest  telephone.  Illustrative 
booklets  on  all  Holtzer- Cabot  signal- 
ing systems  will  be  forwarded  on  re- 
quest.— Adv. 

KLAXON  CO.,  Newark,  N.  J.  "Klaxo- 
cator." 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  111. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio.  “Tele- 
Call." 

National  Scale  Co.,  Chicopee  Falls, 
Mass.  "National." 


"Standard" 
Code  Call 


Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

Pettes  & Randall  Co.,  152  Nassau  St.. 
New  Ydrk,  N.  Y. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

STANDARD  ELECTRIC  TIME  CO., 
THE,  S p r i n g f ield. 
Mass.  The  “Standard" 
calling  instrument  re- 
quires no  hand  wind- 
ing; is  equipped  with 
quick  operating  tele- 
phone type  ringing 
keys,  giving  47  differ- 
ent code  numbers;  tell 
tale  lamp  signal  for 
operator;  neat  cabinet 
finish. — Adv. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau,"  “Faraday." 

SYSTEMS,  HOSPITAL 
NURSES’  AND  DOCTORS’.— In  hospitals 
it  is  necessary  that  some  calling  system  be 
provided  so  that  any  patient  may  summon 
a nurse  to  his  or  her  bedside  and  obtain 
prompt  attention.  Such  systems  may  be 
entirely  visual,  or  both  visual  and  audible. 
To  insure  the  call  being  answered,  such 
systems  are  generally  arranged  so  that 
the  signal  is  maintained  until  the  nurse 
or  attendant  actually  goes  to  the  bedside 
and  presses  an  answering  button  or  inserts 
an  answering  key.  The  various  systems 
consist  primarily  of  calling  buttons  which, 
when  depressed,  will  light  a number  of 
signal  lamps  mounted  at  various  places  in 
the  hospital  and  so  placed  as  to  come  di- 
rectly under  the  observation  of  responsible 
nurses  or  doctors.  The  calling  buttons 
are  usually  pendent  push  buttons  on  cords 
which  extend  to  the  bedsides  of  the  pa- 
tients.  The  visual  signal  is  generally  in 
the  form  of  a pilot  lamp  mounted  in  the 
corridor  over  the  door  or  the  private  room 
or  ward,  and  in  the  wards  at  the  bed  of 
each  patient.  Pilot  lamps  are  also  mounted 
in  the  diet  kitchen,  duty  room  and  other 
points  where  they  will  be  under  constant 
observation,  or,  where  lamps  in  such  loca- 
tions would  be  very  numerous,  an  annun- 
ciator may  be  substituted.  Emergency 
calling  systems  which  allow  the  answering 
nurse  to  call  for  additional  help  may  also 
be  included.  Supervisory  stations  and 
eiapsed- time  recorders  may  be  installed 
so  that  the  time  of  entering  a call  and  of 
the  answering  signal  may  be  observed  by 
a supervisor  or  a permanent  record  of 
calls  obtained  on  the  recorder. 

Besides  nurses’  calling  systems  doctors' 
calls  are  also  necessary  to  locate  one  of 
the  house  physicians  or  internes  when  he 
may  be  in  any  one  of  a number  of  places 
about  the  hospital.  These  systems  may 
be  similar  to  the  nurses’  calling  system  or 
may  consist  of  a lamp  annunciator  or  sim- 
Jar  visual  signal  which  indicates  by  code 
which  physician  or  interne  is  wanted.  The 
doctor  answering  the  call  goes  to  the  near- 
est telephone  to  learn  where  he  is  wanted. 
The  doctors’  calls  are  usually  controlled 
from  a station  located  at  the  main  tele- 
phone switchboard. 


Manufacturers: 


Auth  Electrical  Special  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 
AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  “Bunnell." 


Faraday  Co.,  The,  746  Chapel  St.,  New 
Haven,  Conn.  “Faraday." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory,  125 
Amory  St.,  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices;  motor-generators  and 
dynamos:  hospital,  fire  alarm,  factory 
call,  school,  bank  and  other  signaling 
systems.  Over  500  hospitals  at  home 
and  abroad  are  equipped  with  Holtzer- 
Cabot  hospital  or  nurses’  call  system. 
The  patient  presses  a pendant  button 
which  indicates  the  private  room  or  the 
ward  and  bed  In  that  ward  which  is 
calling.  The  nurse  answers  the  patient 
calling,  and  extinguishes  all  signals  by 
operating  a release  in  the  pendant  but- 
ton at  the  patient's  bedside.  Electrical 
engineers  and  contractors  are  requested 
to  send  blueprints  and  data  and  our 
signaling  system  staff  will  be  glad  to 
lay  out  the  type  of  system  most  suitable 
for  the  hospital  or  institution.  Illus- 
trative booklets  on  all  Holtzer-Cabot 


649 


Digitized  by  LjOoq  ie 


SIGNALING 


EMF  ELECTRICAL  YEAR  BOOK 


SIGNALS 


signaling  systems  will  be  forwarded  on 
request. — Adv. 

Klaxon  Co.,  Newark,  N.  J. 

Mead  Electric  Signal  Co.,  Th6,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio.  “Tele- 
Call.” 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia,  Pa.  T . _ 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Stanley  & Paterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.”  ^ 

U.  S.  E.  M.  Co.,  505  W.  42nd  St.,  New 
York.  N.  Y.  “U  S E M.” 


SIGNALING  SYSTEMS,  MARINE.— Ma- 
rine signaling  systems  are  very  extensive 
and  complete  and  it  is  by  means  of  these 
signals  that  a vessel’s  operation  may  be 
controlled  by  one  officer.  Important  sta- 
tions on  the  ship  are  connected  by  a 
speaking  tube  or  telephone  system  or  both. 
Telephones  must  be  used  when  the  dis- 
tance is  more  than  150  ft.  The  trend  to- 
day is  for  loud-speaking  telephones  made 
water-tight  and  capable  of  being  heard 
distinctly  5 ft.  from  the  receiver.  Call 
bell  systems  operating  annunciators  and 
Are  and  general  alarm  systems  are  always 
provided.  See  Alarm  systems,  fire,  ma- 
rine. Tke  general  alarm  system  consists 
of  a number  ef  large  electric  gongs  dis- 
tributed throughout  the  ship  with  contact 
makers  in  the  principal  compartments  so 
that  the  officer  in  command  can  quickly 
arouse  the  crew  or  sound  a general  alarm. 
Telegraph  systems  consisting  of  electrical 
transmitters  and  indicators  are  also  used 
for  communication,  for  anchor  operation, 
steering,  docking,  laying  the  course,  etc. 

Interior  communication  is  partly  me- 
chanical in  its  action.  The  principal  form 
is  known  as  the  engine  telegraph  and  is 
the  communication  between  the  pilot 
house  and  engine  room.  It  consists  of 
brass  dials  located  in  the  engine  room  and 
on  the  navigating  bridge.  The  wheels  and 
dials  are  actuated  by  chains  and  brass 
wire  running  over  pulleys  and  in  pipes. 
To  provide  against  derangement  of  the 
engine  telegraph,  jingle  bells  and  gong 
pulls  are  installed  between  the  pilot  house 
and  engine  room.  The  main  steam  whistle 
is  usually  operated  by  mechanical  means. 
To  sound  the  whistle  at  set  intervals  of 
time  automatically,  a clock  mechanism 
located  in  the  chart  house  is  connected 
electrically  through  a manual  switch  on 
the  bridge  to  a magnet  operating  the  main 
steam  whistle  valve.  See  also  Signaling 
systems,  naval. 


Manufacturers: 

Arnessen  Electric  Co.,  109  Broad  St., 
New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFC.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Illustration  shows  Benjamin 
watertight  Howler  and  push  button, 


# 

Watertight  Watertight 

Push  Button  Howler 


particularly  designed  for  marine  serv- 
ice or  where  signaling  units  must  be 
watertight,  of  especially  durable  con- 
struction and  absolutely  dependable  in 
operation.  Benjamin  signals  have  great 
volume  of  tone,  distinctive  tone  quality, 
consume  but  little  current,  and  are 
instantly  responsive  to  the  shortest 
impulses  of  electric  current. — Adv. 

Cory  & Son,  Inc.,  Charles,  183-187  Var- 
ick  St.,  New  York,  N.  Y. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

KLAXON  OO.,  Newark,  N.  J. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

National  Marine  Lamp  Co.,  The,  For- 
estville,  Conn. 

Seidler- Miner  Co.,  36  E.  Larned  St., 
Detroit,  Mich.  “S-M.” 

Stanley  & Paterson,  34  Hubert  St.,  New 
York,  N.  Y. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

SIGNALING  SYSTEMS,  MINE.— Code 
calling  signals  are  employed  in  the  mine 
for  transmitting  a signal  from  various  lo- 
cations on  the  surface  to  points  within 
the  mine  or  between  points  in  the  mine, 
the  signals  being  used  to  call  individuals. 


for  general  alarm  signaling,  time  signals 
or  similar  signals  where  a simple  code 
may  be  used.  The  system  may  form  *a 
part  of  the  telephone  system  to  obtain 
economy  In  wiring  or  may  be  entirely  in- 
dependent. The  equipment  is  extremely 
rugged  and  is  constructed  to  resist  gases 
or  corrosive  vapors  and  moisture,  in  fact, 
some  of  the  devices  will  operate  when 
completely  submerged  in  water. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Luren  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFQ.  CO., 
Chicago,  New  York,  San  Francisco, 
Toronto.  Sturdy  gongs,  horns,  buz- 
zers and  push  buttons  for  use  in  mine 
signaling  system. — Adv. 

Federal  Signal  Co.,  Albany,  N.  Y. 

Flint  Electric  & Mfg.  Co.,  The,  1412  Del- 
gany  St.,  Denver,  Colo.  "Colorado.” 

KLAXON  CO.,  Newark,  N.  J. 

Stanley  & Patterson,  34  Hubert  St., 
New  York,  N.  Y. 

Stromberg-Carlson  Telephone  Co.,  1050 
University  Ave.,  Rochester,  N.  Y. 

SIGNALING  SYSTEMS,  NAVAL.— Bat- 
tleship and  naval  signaling  systems  cov- 
ering the  operation  of  the  ship  are  similar 
to  the  systems  in  use  on  merchant  vessels 
described  under  Signaling  systems,  ma- 
rine. Since  battleships  and  other  naval 
vessels  generally  operate  in  fleets,  the  sig- 
naling system  must  Include  means  of 
communication  between  vessels.  Much  of 
this  is  accomplished  by  means  of  radio 
and  also  by  visual  signals,  such  as  the 
blinker  system,  searchlights,  flags,  sema- 
phore systems,  etc. 

Battleships  generally  have  a more  com- 
plete telephone  system  than  merchant  ves- 
sels, as  this  system  not  only  comprises  a 
complete  general  communication  system 
for  the  ship  but  also  a special  system  for 
maneuvering  the  vessel  and  for  the  control 
of  gun  fire.  The  turrets  are  so  equipped 
that  communication  with  any  part  of  the 
ship  may  be  made  over  two  Independent 
telephone  systems.  There  is  also  a sepa- 
rate system  of  loud-speaking  telephones 
used  for  the  purpose  of  general  announc- 
ing. The  control  of  the  guns  is  electric- 
ally operated  and  the  system  is  such  that 
the  turret  officer  of  a modern  ship  is  in- 
formed at  the  instant  of  all  changes  in 
range  or  bearing  of  the  target  and  correc- 
tions to  his  own  fire. 

A submarine  signal  is  also  used  on  many 
naval  vessels.  This  is  based  on  the  per- 
ception of  water  vibrations.  Two  tanks 
of  brine  are  located  on  each  side  of  the 
vessel.  Telephone  transmitters  (micro- 
phones) are  connected  to  each  tank  with 
receivers  located  in  the  pilot  house.  By 
listening,  external  water  noises  may  be 
heard.  Submerged-  bells  along  the  coast 
may  be  readily  picked  up  and  the  ship 
kept  safely  on  her  course.  The  approach 
of  other  steam  vessels  can  be  detected  by 
hearing  the  working  of  the  main  engines 
and  the  intensity  of  the  sound  will  estab- 
lish the  relative  position  of  the  vessels  as 
well  as  their  distance  from  each  other.  A 
further  extension  of  this  method  is  the 
development  of  the  submarine  oscillator. 
It  functions  on  the  principle  of  a dia- 
phragm floating  in  a magnetic  field  and 
transmitting  thereby  sound  vibration 
through  the  water. 

Manufacturers: 

Autocall  Co..  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  III. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St..  Philadelphia,  Pa.  “Tetco.” 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  III. 
See  projectors,  floodlight:  adv.  page 
1405.— Adv. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

SIGNALING  SYSTEMS,  POLICE.— See 
Police  telephone  and  signaling  systems. 

SIGNALING  SYSTEMS,  RAILWAY 
BLOCK  AND  INTERLOCKING.— Block 
signaling  is  employed  to  indicate  whether 
or  not  a train  is  in  the  “blocks”  or  sec- 
tions of  track  covered  by  the  respective 
signals,  its  purpose  being  to  avoid  col- 
lision of  trains  by  giving  signals  which  in- 
dicate the  spacing  of  trains  on  the  track. 
The  track  is  divided  into  blocks,  the 
length  of  each  block  being  determined  by 
the  traffic  conditions.  Two  signals  are 
usually  provided  for  each  block,  a home 
and  a distant  signal,  the  home  signal  in- 
dicating whether  or  not  the  block  about 


to  be  entered  is  clear,  the  distant  signal 
conveying  the  same  information  for  the 
next  following  block,  so  that  the  engine- 
man  or  motorman  may  be  prepared  to 
bring  his  train  to  a stop  at  the  next  block, 
if  necessary.  Block  signals  are  automatic 
or  nonautomatic.  Automatic  block  signals 
are  controlled  automatically  by  track  cir- 
cuits, being  governed  by  the  presence  of 
any  rolling  stock  set  within  a block.  The 
nonautomatic  signals  are  set  by  a station 
agent  or  towerman  on  orders  from  the 
train  dispatcher,  sent  either  by  telegraph 
or  telephone. 

Interlocking  signals  have  to  do  with  the 
control  of  the  movement  of  trains  ap- 
proaching and  passing  through  points  of 
crossing  or  divergence.  They  are  so  de- 
signed to  provide  various  safety  features, 
as  control  of  signals  so  that  the  signal 
over  any  movable  track  must  be  in  stop 
position  before  the  track  parts  can  be 
shifted,  ‘or  so  that  the  traclc  parts  must 
be  locked  in  the  proper  position  before  the 
proceed  signal  can  be  given.  The  ap- 
paratus generally  consists  of  signals,  mov- 
able track  parts  and  operating  mechan- 
isms, and  an  interlocking  machine  located 
in  the  signal  and  switching  tower  to- 
gether with  various  auxiliary  apparatus. 
Interlocking  signals  may  be  operated  me- 
chanically, by  wire  or  pipe  connections  to 
levers  in  the  interlocking  machines,  elec- 
trically by  means  of  motors  or  solenoids, 
or  by  electrically  controlled  pneumatically 
operated  mechanisms.  Combinations  of 
electrical  and  mechanical  operation  are 
also  used,  particularly  when  the  capacity 
of  a mechanical  machine  must  be  in- 
creased. 

Manufacturers: 

Blake  Signal  & Mfg.  Co..  221  High  St., 
Boston.  Mass.  "Blake.” 

Federal  Signal  Co.,  Albany,  N.  Y. 

Hall  Switch  & Signal  Co.,  Garwood, 
N.  J. 

KLAXON  CO.,  Newark,  N.  J. 

Nachod  Signal  Co.,  Inc.,  4771-4777  Louis- 
ville Ave.,  Louisville,  Ky. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Union  Switch  & Signal  Co.,  Swissvale, 
Pa. 

United  States  Electric  Signal  Co.,  West 
Newton,  Mass. 

SIGNALING  SYSTEMS.  SILENT  CALL 
OR  VISUAL. — Various  signal  systems  of 
this  type  are  used  in  stores,  offices,  thea- 
ters, etc.  The  system  provides  a means 
of  transmitting  a call  to  a particular  per- 
son by  means  of  flashing  lamps  or  lamps 
of  various  colors,  or  lamp  annunciators. 
They  are  commonly  employed  where  an 
audible  signal  is  objectionable  because  of 
noise  or  where  it  is  desired  that  the  sig- 
nal be  silent  because  of  desired  secrecy, 
as  for  calling  a house  or  store  detective. 
The  signals  may  be  controlled  from  a 
central  control  station,  usually  a telephone 
switchboard,  or  they  may  be  controlled 
from  a number  of  stations  by  means  of 
push  buttons  located  at  various  places 
throughout  the  establishment.  Also  see 
Signaling  systems,  hospital,  nurses’  and 
doctors'. 

Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St..  Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  SL, 
Bridgeport,  Conn.  “Bryant.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

Me  Fell  Signal  Co.,  2857  S.  Haisted  St.. 
Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

SIGNALITE. — Trade  name  for  attach- 
ment plug  manufactured  by  Harvey  Hub- 
bell,  Inc.,  Bridgeport,  Conn. 

SIGNALOID. — Trade  name  for  lamp  col- 
oring and  frosting  compound  manufac- 
tured by  the  Universal  Electric  Stage 
Lighting  Co..  240  W.  50th  SL,  New  York, 
N.  Y. 

SIGNALRITE. — Trade  name  for  bell- 
ringing transformers  manufactured  by  the 
Amrevo  Electric  Co.,  2309  Archer  Ave., 
Chicago,  111. 

SIGNALS,  AUTOMOBILE  HORN.— See 

Horns,  electric,  automobile. 

SIGNALS.  AUTOMOBILE  MOVEMENT 
AND  PARKING. — Arm  signaling  to  indi- 
cate a proposed  turn  or  stop  to  drivers 
following,  while  commonly  employed  by 
automobilists,  is  sometimes  uncertain  and 
in  closed  cars  sometimes  impossible.  Col- 
lisions and  other,  accidents  consequently 
may  occur  unless  some  other  positive  sig- 
nal is  provided.  Such  signals  are  coming 
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into  use,  commonly  mounted  on  the  rear 
and  sometimes  on  the  front  fender.  There 
are  two  general  types  (1)  the  illuminated 
sign  box  in  which  the  desired  caution, 
that  is,  Stop,  Right,  Left,  indicating  the 
intended  movement  of  the  automobile,  is 
flashed  on  by  control  buttons,  and  (2)  a 
semaphore  type  in  which  arms,  operated 
by  solenoids  controlled  from  a small 
switch  mounted  on  the  steering  wheel  are 
caused  to  swing  out  from  a small  box, 
a legend  on  the  arm  giving  the  signals 
similarly  to  those  given  by  the  illuminated 
sign-box  type.  The  parking  signal  is  sim- 
ply a lamp  mounted  on  the  fender  con- 
taining a clear  lens  in  front  and  a red 
lens  in  back  to  indicate  the  presence  of  the 
parked  automobile  to  others  that  may  be 
passing. 

Manufacturers: 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio.  “Auto-Guide." 

Boesch  Lamp  Co.,  960-62  Mission  St., 
San  Francisco,  Cal.  “Right-O-Way.” 

Chicago  Automatic  Signal  Co.,  56  W. 
Randolph  St.,  Chicago,  111.  “Little 
Signal  Man." 

Chicago  Die  & Specialty  Co.,  651-557  W. 
Monroe  St.,  Chicago,  111.  “Kobzy." 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago,  111.  “Handy." 

Denver  Traffic  Signal  & Mfg.  Co.,  The, 
1835  Williams  St.,  Denver,  Colo. 
“DTS." 

Double  Safety  Signal  Co.,  192  N.  Clark 
St.,  Chicago,  III. 

Dunkle  Co.,  Arthur  J..  50  Church  St., 
New  York,  N.  Y.  “Flaray.” 

Glazier  Headlight  Corp.,  25-27  Otsego 
St.,  Rochester,  N.  Y. 

Gray  & Davis,  Inc.,  Boston,  Mass. 

K-D  Lamp  Co..  The,  108-12  W.  3rd  St., 
Cincinnati.  Ohio.  “K-D." 

KLAXON  CO.,  Newark,  N.  J. 

Lunoe  & Soule,  622  79th  St.,  Brooklyn, 
N.  Y.  “Warno." 

Mirror- Park  Lite  Corp.,  208  W.  17th  St., 
New  York,  N.  Y.  “Mirror-Park  Lite." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Rose  Mfg.  Co.,  910  Arch  St.,  Philadel- 
phia, Pa.  “Neverout." 

Ryan  Corp.,  The,  Phoenix,  N.  Y. 
“Bates." 

Singer  Auto  Traffic  Signal  Co.,  4018 
Greer  Ave.,  St.  Louis,  Mo.  “Singer 
Signals." 

Smith  Mfg.  Co.,  Inc.,  F.  A..  183-87  N. 
Water  St.,  Rochester,  N.  Y.  “Smith." 

Smith  Signal  Corp.,  66-68  S.  Main  St., 
Phillipsburg,  N.  J.  “Smith  Auto  Sig- 
nal." 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y.  “Seco." 

SIGNALS,  ELECTRIC,  MISCELLANE- 
OUS.— There  are  many  types  of  electrical 
signals  used  that  are  not  listed  or  de- 
scribed herewith  under  signals  or  signal- 
ing systems,  nor  under  alarms,  bells,  buz- 
zers, gongs  and  telegraphs.  These  mis- 
cellaneous signals  are  used  for  special 
purposes,  such  as  pilot  signals  indicating 
whether  lines  or  machines  are  live  or 
dead,  signals  indicating  switch  position, 
warning  signals  cautioning  about  various 
abnormal  conditions,  etc. 

Manufacturers: 

McIntosh  Stereopticon  Co.,  30  E.  Ran- 
dolph St.,  Chicago,  111.  (lecturer’s) 

Painter  Co.,  G.  E..  324  N.  Charles  St., 
Baltimore.  Md.  “Painter’s." 

Universal  Electric  Stage  Lighting  Co., 
240  WL  50th  St.,  New  York,  N.  Y. 

SIGNALS,  ELECTRIC  RAILWAY  CAR 
AND  BUS. — Car  signals  as  a whole  em- 
brace conductors*  signal  bells  operated  by 
hand  cord,  buzzers  operated  by  push  but- 
tons, single-stroke  bells  operated  by  push 
buttons,  and  door  signals  to  indicate  by 
lamp  or  otherwise  when  all  car  doors  are 
closed.  Single-stroke  bells  electrically  op- 
erated are  sometimes  used  to  signal  be- 
tween motorman  and  conductor  of  a car 
or  between  conductors  of  motor  car  and 
trailer,  as  in  train  operation.  Door  sig- 
nals are  used  to  indicate,  by  miniature 
lamps  conveniently  located  in  a small  case 
near  the  motorman’s  position,  when  all  car 
doors  are  closed  and  it  is  safe  to  proceed. 
Single-stroke  bell  signals  and  car-door 
lamp  signals  are  usually  operated  from 
the  trolley  circuit  through  suitable  re- 
sistors. Also  see  Buzzers,  electric  rail- 
way car  and  bus:  Bells,  electric  railway 
car;  Gongs,  electric  railway  car. 

Manufacturers: 

Consolidated  Car  Heating  Co.,  Albany, 
N.  Y. 

Nichols-Lintem  Co.,  The,  8404  Lorain 
Ave.,  Cleveland,  Ohio.  "N-L." 


Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  J‘Faraday." 

SIGNALS,  ELEVATOR.— See  Elevator 
signals. 

SIGNALS,  FIRE  ALARM.— See  Horns, 
electric,  Are  alarm  and  miscellaneous; 
Sirens,  electric,  city,  factory,  etc.;  Whis- 
tles, electric,  factory,  plant,  city,  etc. 

SIGNALS,  HEATER.— See  Plugs,  signal; 
Receptacles,  heater,  indicating  or  pilot 
lamp. 

SIGNALS,  MISCELLANEOUS,  TELE- 
PHONE SYSTEMS.— In  the  operation  of  a 
telephone  system  many  signals  are  given 
to  the  operators,  subscribers  and  attend- 
ants. Some  of  these  are  defined  below: 

Alarm  Signals.  This  is  an  audible  signal 
to  warn  the  maintainer  that  apparatus  has 
failed.  It  is  usually  general,  actuated  by 
some  one  of  the  telltales. 

Busy  Signal.  A mechanical  signal,  elec- 
tromagnetic, displaying  a target  when  the 
trunk  with  whose  Jack  it  is  associated  is 
busy.  It  takes  the  place  of  the  busy  lamp 
and  does  not  generate  as  much  heat. 

Clearing  Out  Signal.  Any  signal  on  a 
cord  circuit  which  means  that  the  sub- 
scriber is  through  talking. 

Disconnect  Signal.  A drop  or  lamp  used 
to  signal  the  operator  to  disconnect. 

Guard  Signed.  Usually  a lamp  on  a 
trunk  circuit  arriving  at  a B board  to 
guard  the  B operator  against  mistake. 

Tell  Tale  Signal.  A visual  signal,  usual- 
ly a lamp,  to  warn  the  maintainer  that 
some  apparatus  has  failed.  It  usually 
indicates  for  a group  of  apparatus. 

SIGNALS,  RAILWAY  AND  HIGHWAY 
CROSSING. — See  Alarms,  railway  and 
highway  crossing. 

SIGNALS,  STREET  TRAFFIC  DI- 
RECTING.— A number  of  signals  and 
signs  are  used  for  direction  and  control 
of  street  traffic.  Some  types  are  used  to 
assist  the  traffic  officer  in  his  work  where 
the  traffic  is  very  congested  and  it  is 
difficult  for  the  officer  to  maintain  his 
position  in  the  street  and  give  clear  visible 
signals,  or  where  more  than  two  streets 
intersect  and  one  officer  can  control  the 
traffic,  but  it  is  difficult  to  indicate  which 
of  the  streets  has  the  right-of-way.  These 
signals  often  consist  of  a rotating  lamp 
sign  showing  usually  green  for  go  ahead 
and  red  for  stop,  or  the  words  “Go"  and 
“Stop"  illuminated  or  a set  of  sema- 
phores controlled  by  push  buttons  or  cord 
switches  in  the  hands  of  the  traffic  of- 
ficer. The  signals  are  mounted  on  posts 
or  suspended  from  the  overhead  trolley 
network  so  as  to  be  clearly  visible  from  a 
distance  and  several  of  them  may  be  so 
located  that  they  may  control  traffic  in  all 
streets  within  view  of  one  man.  Various 
signs,  generally  Illuminated,  are  used  to 
properly  direct  traffic  over  divergent  roads 
or  in  the  proper  directions  into  one-way 
streets.  Other  types  may  be  simply  il- 
luminated caution  signs  to  indicate  an  ap- 
proaching turn,  bridge,  railroad  crossing, 
etc.  All  such  signals  facilitate  traffic  and 
increase  its  safety,  both  to  vehicles  and 
pedestrians. 


Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. “Benjamin"  traffic  signals. 
Write  for  circular. — Adv. 

Denver  Traffic  Signal  & Mfg.  Co.,  The, 
1835  Williams  St.,  Denver,  Colo. 
“DTS." 


Indestructible  Sign  Co.,  232%  N.  High 
St.,  Columbus,  Ohio.  “Indestructible.” 

KLAXON  CO..  Newark,  N.  J. 

Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

Painter  Co.,  G.  E.,  324  N.  Charles  St., 
Baltimore,  Md.  “Painter’s." 

Singer  Auto  *l4raffic  Signal  Co.,  4018 
Greer  Ave.,  St.  Louis,  Mo.  “Singer 
Signals." 

Wright  Traffic  Signal  Co.,  Cincinnati, 
Ohio.  “Which  Way." 


SIG-NO-GRAPH  MFG.  CO.— 1400  S. 
Michigan  Ave.,  Chicago,  111.  Manufacturer 
of  electric  signs  and  bulletin  boards. 
President,  Nathan  Herzog. 


SIGNS,  CAR  DESTINATION  AND 
ROUTE. — Letters,  numerals  or  words, 
placed  on  transparent  material  or  painted 
on  boards  or  metal  plates,  and  fixed  or 
attached  to  the  sides,  ends  or  both,  and 
sometimes  on  the  roof  of  cars  to  indicate 
the  route  and  destination  of  the  car  or 
train.  Signs  may  be  permanently  fixed  or 
merely  hooked  in  place  so  that  they  can 
be  changed  to  display  opposite  sides  or  re- 
placed with  those  having  entirely  different 
reading  or  indications.  Fixed  signs  are 
usually  arranged' so  that  they  may  also  be 
read  during  the  hours  of  darkness.  This 
may  be  accomplished  either  by  lamps 
specially  placed  for  the  purpose  or  they 
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may  be  located  so  that  the  lights  of  the 
car  provide  the  necessary  illumination.  A 
modern  type  of  car  sign  comprises  two 
geared  rollers  mounted  in  a suitable  box 
with  glass  window  and  a long  strip  of 
translucent  sign  cloth  wound  on  the  roll- 
ers. Several  route  names  are  printed  on 
the  cloth,  which  can  be  wound  to  show 
any  route  being  followed. 

Manufacturers: 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 

’ Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
The  line  of  Keystone  and  Hunter_  il- 


35- STREET 


Illuminated  Car  Destination  Sign 

luminated  car  destination  signs  con- 
sists of  every  practical  type  of  illumi- 
nated roller  curtain  sign.  They  are 
used  extensively  on  electric  railway 
cars,  busses  and  in  railway  terminals. 
—Adv. 

Horn  Posting  Sign  System,  W.  J.,  • 420 
N.  5th  St.,  Springfield,  111. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La.  “Peli- 
can." 

Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

O.  D.  System  Signs,  Inc.,  634  Edison  St., 
Milwaukee,  Wfs. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 

• New  York,  N.  Y. 

SIGNS,  ELECTRIC,  BOX  TYPE  OR  IN- 
TERNALLY LIGHTED.— Electric  signs 
for  display  purposes  consisting  of  en- 
closures of  sheet- metal  or  other  weather- 
proof material  containing  receptacles  for 
lamps  to  illuminate  the  sign  faces,  which 
may  be  perforated  or  provided  with  trans- 
lucent or  transparent  windows  in  the  form 
of  panes,  lenses,  bull's  eyes,  etc.,  arranged 
to  form  the  letters,  symbols  or  other  de- 
sign. The  translucent  letters  are  usually 
colored  or  opal  glass  set  in  a contrasting 
background  so  that  the  sign  may  be  read 
in  daylight  thus  making  such  signs  of 
value  during  both  day  and  night.  Box 
signs  require  but  few  clamps  and  are 
nearly  always  double-faced. 

Manufacturers: 

A.  K.  S.  Sign  Co..  The.  936-940  W. 

Madison  St.,  Chicago.  111.  “Daylo." 
American  Sign  Co.,  Cooley  & Willard 
Sts.,  Kalamazoo,  Mich.  “American 
Lens." 

Betts  & Betts  Corp.,  611  W.  42nd  St.. 

New  York.  N.  Y.  “B  & B." 

Brilliant  Mfg.  Co.,  1037  Ridge  Ave., 
Philadelphia,  Pa. 

Brilliant  Sign  Co.,  3531  Washington  Ave., 
St.  Louis,  Mo.  “Brilliant." 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  St.. 

San  Francisco.  Cal.  “Besco." 

Century  Mfg.  Co.,  Inc.,  Elizabethtown, 
Pa.  “Reflex." 

Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111.  “Day- 
N-Ite." 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Broadway.  New  York,  N.  Y. 

Electrical  Products  Corp..  > 1128-34  W. 

16th  St.,  Los  Angeles,  Cal. 

FEDERAL  ELECTRIC  CO..  8700  S. 
State  St.,  Chicago,  111.  “Federal." 
(See  display  adv.  page  1291.) 

Flexlume  Sign  Co..  74  Kail  St.,  Buffalo, 
N.  Y.  “’Oplex,"  “Flexlume,"  “Day- 
Night." 

Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York.  N.  Y.  “Polarallte." 

Greenwood  Advertising  Co.,  Knoxville, 
Tenn.  “Individuality." 

Henrich  Reflector  Co.,  Inc.,  222  W.  35th 
St.,  New  York,  N.  Y. 

Horn  Posting  Sign  System,  W.  J.,  420  N. 

5th  St.,  Springfield,  111. 

Indestructible  Sign  Co.,  222%  N.  High 
St.,  Columbus,  Ohio.  “Indestructible." 
Jones  Co..  A.  E.,  819  W.  Diamond  St., 
N.  S..  Pittsburgh,  Pa. 

K-H  Sign  Mfg.  Co.,  819  Locust  St., 
Pittsburgh,  Pa- 
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Kollath  Bros.,  424  Brandywine  Ave., 
Schenectady,  N.  Y.  “Kolite.” 

Luminous  Sign  Sales  Corp.,  431  S. 
Dearborn  St.,  Chicago,  111. 

Maxwell  Co..  The  R.  C.,  413  E.  State  St., 
Trenton,  N.  J. 

Multiform  Corp.,  1926  S.  Wabash  Ave., 
Chicago,  111.  “Multiform.” 

National  Retailers  Advertising  Corp., 
1846-48  Ogden  St.,  Indianapolis,  Ind. 

O.  D.  System  Signs,  Inc.,  534  Edison  St., 
Milwaukee,  Wis. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York,  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

RANDALL  SIGN  CO.,  Eau  Claire,  Wis. 
“Randallized.” 

Rawson  & Evans  Co.,  710-712  Washing- 
ton Blvd.,  Chicago,  111. 

Redfleld-King,  2448  Washington  Ave., 
Ogden,  Utah. 

Robinson  & Co.,  T.  L.,  105  W.  Monroe 
St.,  Chicago,  111.  “Edge-Glow.” 

Root  Electric  Sign  Co.,  Inc.,  The,  20-30 
Lock  St.,  Lockport,  N.  Y.  "Resco.” 

Scranton  Advertising  Sign  Co.,  320  Con- 
nell Bldg.,  Scranton,  Pa. 

Sig-No-Graph  Mfg.  Co.,  1400  S.  Michi- 
gan Ave.,  Chicago,  111.  “Sig-No- 
Graph.” 

SMITH-HECHT  CO.,  Indianapolis.  Ind. 
The  “Auroralite”,  made  and  sold  by 
the  Smith-Hecht  Co.,  is  an  internally 
lighted  sign,  with  a clear  glass  expos- 
ure 11*4  by  17*4  ins.,  and  extreme  out- 
side dimensions  of  13*4  by  13*4  ins.,  us- 
ing a single  incandescent  lamp.  Al- 
though stationary,  a constantly  chang- 

' ing,  variegated  color  effect  is  obtained. 


The  Auroralite 


arresting  and  attracting  attention.  The 
“Auroralite”  display  is  an  entirely  new 
idea,  and  is  suitable  for  manufactur- 
ers, hotels,  clubs,  lodges,  motion  pic- 
ture theaters,  etc.  Advertising  matter 
Is  printed  or  painted  directly  on  trans- 
lucent pyralin  sheeting,  which  is  in- 
serted in  front  of  a sheet  of  ground 
glass,  which  is  part  of  the  equipment. 
These  pyralin  slides  are  interchange- 
able, and  can  be  furnished  In  any  de- 
sired decoration,  design,  trademark  or 
coloring.  Numerous  stock  designs  are 
available.  The  sign  is  furnished  com- 
plete. with  lamp  and  cord,  ready  for  at- 
tachment to  either  a-c.  or  d-c.  circuit. 
Expense  of  operation  is  trivial.  Sign 
may  readily  be  moved  as  desired. — Adv. 

Smith  Sign  Co.,  608  LaBranch  St., 
Houston,  Tex. 

Snowite  Sign  Works,  2124-2130  N.  Hud- 
son Ave.,  Chicago,  111.  “Snowite.” 

Splinter,  H.,  2141  N.  Clark  St.,  Chicago. 


HI. 

Standard  Signs,  Inc.,  428  6th  Ave.,  S., 
Minneapolis,  Minn. 

Strachan,  Inc.,  R.  & H.,  305  Fulton  St., 


Brooklyn,  N.  Y. 

Viking  Sign  Co..  Inc.,  617  8th  Ave.,  New 
York,  N.  Y.  “Viking.” 

Yoerger  Electric  Sign  Co.,  P.  F.,  62%  E. 
Long  St.,  Columbus,  Ohio. 


Sts.,  Kalamazoo,  Mich.  “American 
Lamp.” 

Brilliant  Mfg.  Co.,  1037  Ridge  Ave., 
Philadelphia,  Pa. 

Brilliant  Sign  Co.,  3531  Washington 
Ave.,  St.  Louis,  Mo.  “Brilliant.” 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Bulletin  Machine  Co.,  10-16  Lock  St., 
Buffalo,  N.  Y. 

Century  Mfg.  Co.,  Inc.,  Elizabethtown, 
Pa. 

Chase  Electric  Co..  105  S.  Dearborn  St., 
Chicago,  111.  “Mov-A-Lite.” 

Clinton  Sign  Co.,  134  5th  Ave.,  Clinton, 
Iowa. 

Crystal  Electric  Sign  Co.,  922  S.  Vande- 
venter  Ave.,  St.  Louis,  Mo. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

FEDERAL  ELECTRIC  CO..  8700  S.  State 
St.,  Chicago,  111.  “Federal.”  (See  dis- 
play adv.  page  1291.) 

Flashtric  Sign  Works,  2124-2130  N.  Hud- 
son Ave.,  Chicago,  III.  “Flashtric.” 

Flexlume  Sign  Co.,  74  Kail  St.,  Buffalo, 
N.  Y.  “Oplex,”  “Flexlume,”  “Day- 
Night.” 

Greenwood  Advertising  Co.,  Knoxville. 
Tenn.  “Individuality.” 

Horn  Posting  Sign  System,  W.  J.,  420  N. 
5th  Ave.,  Springfield,  111. 

Indestructible  Sign  Co.,  232%  N.  High 
St.,  Columbus.  Ohio.  “Indestructible.” 

Jones  Co.,  A.  E.,  819  W.  Diamond  St., 
N.  S„  Pittsburgh,  Pa. 

K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh, Pa. 

Kollath  Bros.,  424  Brandywine  Ave., 
Schenectady.  N.  Y.  “Kolite.” 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

Multiform  Corp.,  1926  S.  Wabash  Ave., 
Chicago,  111.  “Multiform.” 

Munn  Sign  & Advertising  Co.,  Atlanta. 
Ga. 

National  Retailers  Advertising  Corp., 
1846-48  Ogden  St.,  Indianapolis,  Ind. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

O.  D.  System  Signs,  Inc.,  534  Edison  St., 
Milwaukee.  Wis. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York,  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York.  N.  Y. 

RANDALL  SIGN  CO.,  Eau  Claire,  Wis. 
“Randallized.” 

Rawson  & Evans  Co..  710-712  Washing- 
ton Blvd.,  Chicago,  111. 

Redfleld-King.  2448  Washington  Ave., 
Ogden.  Utah. 

Scranton  Advertising  Sign  Co.,  320  Con- 
nell Bldg.,  Scranton,  Pa. 

Sig-No-Graph  Mfg.  Co..  1400  S.  Michigan 
Ave.,  Chicago,  111.  “Sig-No-Graph.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York.  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y.  “Viking.” 

Western  Reflector  Co..  1221  W.  Madison 
St.,  Chicago,  111.  “Western.” 

Yoerger  Electric  Sign  Co.,  62%  E.  Long 
St.,  Columbus,  Ohio. 

SIGNS.  ELECTRIC.  EXIT  AND  EN- 
TRANCE.— Flectrlc  signs  for  the  special 
nurnoses  indicated  and  illuminated  by  in- 
terior lamps.  It  is  reouired  by  the  Na- 
tional Electrical  Code  that  exit  and  simi- 
lar emergency  service  lamps,  as  in  cor- 
ridors, stairs,  etc.,  be  connected  to  an  in- 
dependent source  of  supply  or  at  least  to 
a service  connected  outside  the  main  fuses 
for  the  building.  In  private  plants,  an 
an  independent  unit  or  a storage  battery 
may  be  used.  These  signs  are  required  in 
all  theaters,  assembly  halls  and  other  in- 
teriors where  many  people  congregate. 
They  are  also  used  in  stations,  factories, 
etc. 

Manufacturers: 


SIGNS,  ELECTRIC,  CHANGEABLE  OR 
SECTIONAL  LETTER.  — These  electric 
signs  are  in  the  form  of  individual  built-up 
letters  or  other  characters  with  enclosed 
lamp  receptacles  and  with  terminals  for 
making  temporary  connections  to  the  cir- 
cuits on  the  sign  structure,  permitting 
changes  to  be  made  at  will.  They  are  ex- 
tensively used  in  theater  signs,  for  which 
they  are  commonly  double-faced,  two  let- 
ters being  mounted  on  opposite  faces. 
The  letters  are  of  several  types,  with  pro- 
jecting lamps  on  the  letter  block  with 
light  troughs  containing  the  letters,  etc. 

Manufacturers: 

A.  K.  S.  Sign  Co..  The,  936-940  W.  Madi- 
son St.,  Chicago,  111. 

American  Sign  Co.,  Cooley  & Willard 


A.  K.  S.  Sign  Co.,  The.  936-940  W.  Madi- 
son St.,  Chicago,  111. 

Brink.  Inc.,  C.  I.,  24  Gold  St.,  Boston, 
Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St..  Champaign,  111. 

Century  Mfg.  Co.,  Inc.,  Elizabethtown, 
Pa. 

Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

Flexlume  Sign  Co..  74  Kail  St.,  Buffalo, 
N.  Y.  “Oplex,”  “Flexlume,”  “Day- 
Night.” 


Frink,  Inc.,  I.  P.,  239-43  10th  Ave.,  New 
York,  N.  Y.  “Poiaralite.” 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago,  111. 

Henrich  Reflector  Co.,  Inc.,  222  W.  36th 
St.,  New  York,  N.  Y. 

Horn  Posting  Sign  System,  W.  J.,  420  N. 
5th  St.,  Springfield.  111. 

Jones  Co.,  A.  E.,  819  W.  Diamond  SL, 
N.  S.,  Pittsburgh,  Pa. 

K-H  Sign  Mfg.  Co.,  819  Locust  St.. 
Pittsburgh,  Pa. 

Kollath  Bros.,  424  Brandywine  Ave., 
Schenectady,  N.  Y. 

Louisiana  Metal  Cabinet  Works.  1019 
Bienville  St.,  New  Orleans,  La.  “Peli- 
can.” 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

O.  D.  System  Signs,  Inc.,  534  Edison  St., 
Milwaukee,  Wis. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York.  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St.. 
New  York,  N.  Y. 

POLACHECK  & BRO.  CO.,  CHARLES, 
217  3rd  St.,  Milwaukee,  Wis. 

RANDALL  SIGN  CO.,  Eau  Claire,  Wis. 
“Randallized.” 

Redfleld-King,  2448  Washington  Ave., 
Ogden,  Utah. 

Robinson  & Co.,  T.  L.,  105  W.  Monroe 
St.,  Chicago,  111.  “Edge-Glow.” 

Scranton  Advertising  Sign  Co..  320  Con- 
nell Bldg.,  Scranton,  Pa. 

Sig-No-Graph  Mfg.  Co.,  1400  S.  Michigan 
Ave.,  Chicago,  111.  “Sig-No-Graph.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Sunlight  Reflector  Co.,  226  Pacific  SL, 
Brooklyn,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York.  N.  Y.  “Viking.” 

SIGNS,  ELECTRIC,  FLASHING. — Move- 
ment of  any  kind  in  an  electric  sign  will 
always  attract  more  attention  than  a 
simple  nonmoving  sign.  One  of  the  sim- 
plest means  of  accomplishing  this  move- 
ment is  to  flash  off  and  on  any  stationary 
sign  either  the  whole  sign  or  in  case  of 
double-faced  signs  alternately  one  face, 
then  the  other.  This  same  flashing  princi- 
ple is  applied  to  practically  all  types  of 
signs,  especially  the  large  special  spectacu- 
lar signs. 

Manufacturers: 

Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111.  “Rainbow.” 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Flashtric  Sign  Works,  2124-2130  N.  Hud- 
son Ave.,  Chicago,  111.  “Flashtric.” 

Greenwood  Advertising  Co.,  Knoxville, 
Tenn.  “Individuality.” 

Maxwell  Co.,  The.  R.  C.,  413  E.  State  St., 
Trenton,  N.  J. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York,  N.  Y. 

SMITH-HECHT  CO.,  Century  Bldg., 
Indianapolis.  Ind.  “Auroralite.” 

SIGNS,  ELECTRIC,  MINIATURE  LET- 
TER.— Display  signs  for  show  windows  or 
other  indoor  use  consisting  of  small  glass 
letters  with  exhausted  interiors,  each  en- 
closing one  or  more  small  electrically 
illuminated  filaments  connected  to  contacts 
carried  by  the  letters  and  designed  for 
insertion  into  mounting  troughs  or  strips. 
The  letters  are  interchangeable  so  that  the 
sign  legend  may  be  changed,  if  desired. 
Each  letter  is  a lamp  unit  by  itself. 

Manufacturers: 

Brink,  Inc.,  C.  I.,  24  Gold  SL,  Boston, 
Mass. 

Brumfield  Electric  Sign  Co.,  18  7th  SL, 
San  Francisco,  Cal. 

Century  Mfg.  Co.,  Inc.,  Elizabethtown. 
Pa. 

Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago,  111.  “Day- 
N-Ite.” 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  I1L 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
St.,  Chicago,  111.  “Federal.”  (See  dis- 
play adv.  page  1291.) 

Flexlume  Sign  Co.,  74  Kail  St.,  Buffalo. 
N.  Y.  “Oplex,”  “Flexlume,”  “Day- 
Night.” 

Kollath  Bros.,  424  Brandywine  Ave., 
Schenectady,  N.  Y.  “Kolite.” 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La.  “Peli- 
can.” 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

Multiform  Corp..  1926  S.  Wabash  Ave., 
Chicago,  111.  “Multiform.” 

O.  D.  System  Signs,  Inc.,  534  Edison  SL, 
Milwaukee.  Wis.  # 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York,  N.  Y. 
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Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

Sig-No-Graph  Mfg.  Co.,  1400  S.  Michi- 
gan Ave.,  Chicago,  111.  “Sig-No- 
Graph.” 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y.  “Viking." 

SIGNS,  ELECTRIC,  SPECIAL  AND 
MISCELLANEOUS.— Practically  all  large 
electric  signs  are  specially  designed.  They 
involve  various  contacting  devices  and 
motor- driven  flashers  and  other  parts 
which  control  the  lamps  or  drive  the  mov- 
ing parts  of  the  sign.  Such  signs  may 
give  the  appearance  of  action,  as  a man 
bowling  or  playing  billiards,  tires  rolling 
around  the  border  of  the  sign,  lightning 
flashing,  burning  fires,  etc.,  or  the  parts  of 
the  sign  may  actually  move  as  the  rotat- 
ing vanes  of  a wind  mill.  On  most  these 
signs  the  wording  on  the  sign  is  caused  to 
change  by  selective  flashing  of  the  lamps 
on  the  sign.  Much  ingenuity  has  been 
applied  to  producing  highly  spectacular 
effects.  The  variety  of  special  effects 
which  may  be  produced  by  combinations 
of  action,  flashing  and  moving  signs  is  al- 
most limitless. 

Manufacturers: 

A & W Electric  Sign  Co.,  The,  Cleveland, 
Ohio.  “Walzer.” 

Ahern  Co.,  James  D.,  1157  S.  Wabash 
Ave.,  Chicago,  111. 

A.  K.  S.  Sign  Co.,  The,  936-940  W.  Madi- 
son St.,  Chicago,  111. 

American  Luminous  Products  Co.,  Hunt- 
ington Park,  Cal. 

American  Sign  Co.,  Cooley  & Willard 
Sts.,  Kalamazoo,  Mich.  “American 
Lens.” 

Beacon  Mfg.  & Sales  Co.,  Inc.,  Freeport, 
N.  Y.  “Beacon.” 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Brilliant  Sign  Co.,  3531  Washington  Ave., 
St.  Louis,  Mo.  “Brilliant.” 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 

Brumfield  Electric  Sign  Co.,  18  7th  St., 
San  Francisco,  Cal. 

Century  Mfg.  Co.,  Inc.,  Elizabethtown, 
Pa. 

Commercial  Utilities  Mfg.  Co.,  160  N. 
Wells  St.,  Chicago,  111.  “Spiralite.” 

Crystal  Electric  Sign  Co.,  922  S.  Vande- 
venter  Ave.,  St.  Louis,  Mo. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Day  Co.,  Thomas,  725  Mission  St.,  San 
Francisco,  Cal. 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street.  Chicago,  111.  Federal  patented 
porcelain  enameled  blue  and  white  em- 
bossed steel  sign.  Federal  patented 
Silveray  sign  with  raised  milk  white 
glass  letters.  Interiorly  lighted.  Fed- 
eral steel  border  light  sign.  Federal 
interchangeable  theatre  sign  with 
raised  white  glass  letters.  Federal  roof 
signs.  Federal  patented  miniature  in- 
door sign,  a high  grade  electric  sign 
for  every  kind  of  business.  Five  fac- 
tories ^nd  branch  offices  everywhere. 
See  display  adv.  page  1291. — Adv. 

Flashtric  Sign  Works,  2124-2130  N.  Hud- 
son Ave.,  Chicago,  111.  “Flashtric.” 

Flexlume  Sign  Co.,  74  Kail  St.,  Buffalo, 
N.  Y.  “Oplex,”  “Flexlume,”  “Day- 
Night.” 

Hardy  & Co.,  F.  A.,  10  S.  Wabash  Ave., 
Chicago.  111. 

Henrich  Reflector  Co..  Inc.,  222  W.  35th 
St..  New  York.  N.  Y. 

Hl-Glo  Sign  Co..  Schmulbach  Bldg., 
Wheeling,  W.  Va. 

Horn  Posting  Sign  Svstem,  W.  J.,  420 
N.  5th  St..  Springfield,  111. 

Indestructible  Sign  Co.,  232%  N.  High 
St.,  Columbus,  Ohio.  “Indestructible.” 

Jones  Co.,  A.  E.,  819  W.  Diamond  St., 
N.  S.,  Pittsburgh,  Pa. 

K-H  Sign  Mfg.  Co..  819  Locust  St.. 
Pittsburgh,  Pa. 

Kollath  Bros.,  424  Brandywine  Ave., 
Schenectady,  N.  Y. 

Liberty  Mfg.  Co.,  Inc.,  320-41  Carrollton 
Ave.,  New  Orleans,  La. 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

Maxwell  Co.,  The  R.  C.,  413  E.  State  St., 
Trenton,  N.  J. 

Mitenius  Sign  Co.,  E.,  8 Steeple  St., 
Providence,  R.  I. 

Multiform  Corp.,  1926  S.  Wabash  Ave., 
Chicago,  111.  “Multiform.” 

National  Retailers  Advertising  Corp., 
1846-48  Ogden  St.,  Indianapolis.  Ind. 

O.  D.  System  Signs,  Inc.,  534  Edison  St., 
Milwaukee,  Wis. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York,  N.  Y. 


Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

RANDALL  SIGN  CO.,  Eau  Claire.  Wis. 
“Randal  lized.” 

Redfleld-King,  2448  Washington  Ave., 
Ogden,  Utah. 

Robinson  & Co.,  T.  L.,  105  W.  Monroe 
St.,  Chicago,  111.  “Edge-Glow.” 

Root  Electric  Sign  Co.,  Ino.,  The,  20-30 
Lock  St.,  Lockport,  N.  Y.  “Resco.” 

Scranton  Advertising  Sign  Co.,  320  Con- 
nell Bldg.,  Scranton,  Pa. 

Sig-No-Graph  Mfg.  Co.,  1400  S.  Michigan 
Ave.,  Chicago,  111.  “Sig-No-Graph.” 

Smith  Sign  Co.,  608  LeBranch  St., 
Houston,  Tex. 

Standard  Signs,  Inc.,  428  6th  Ave.,  S., 
Minneapolis,  Minn. 

Strachan,  Inc.,  R.  & H.,  395  Fulton  St., 
Brooklyn,  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y.  “Viking.” 

Yoerger  Electric  Sign  Co.,  P.  F.,  62%  E. 
Long  St.,  Columbus,  Ohio. 

SIGNS,  ELECTRIC,  TALKING  AND 
TRAVELING  LETTER.— Electrically  oper- 
ated display  signs  consisting  of  banks  of 
incandescent  lamps  each  connected  in  a 
circuit  leading  to  a control  apparatus 
which  may  consist  of  a series  of  contact 
springs,  operated  by  a selective  mechan- 
ism to  cause  the  illumination  of  certain 
lamps  forming  desired  letters.  There  are 
various  traveling  letter  types.  One  type 
is  controlled  by  a continuous  perforated 
paper  band  which  permits  contact  springs 
in  the  individual  lamp  connections  to  com- 
plete certain  circuits,  causing  the  progres- 
sion of  combinations  of  illuminated  lamps 
in  the  form  of  letters  across  the  sign 
structure  from  right  to  left.  A modification 
of  this  type  are  signs,  made  up  of  a bank 
of  lamps  which  are  flashed  on  so  as  to 
form  the  letters  consecutively  across  the 
sign  but  the  words  themselves  remain  sta- 
tionary. Another  type,  instead  of  flashing 
one  letter  at  a time  illuminates  the  com- 
plete words  in  consecutive  order  to  form 
the  complete  legend.  A cheaper  form  of 
traveling  sign,  instead  of  causing  the  lamps 
to  flash  progressively,  has  an  illuminated 
box,  the  front  of  which  is  a transparent 
screen  or  glass  plate.  A long  strip  on 
which  are  inscribed  the  letters  or  words  of 
the  sign  is  passed  by  a motor  continuously 
before  this  screen.  The  letters  of  the 
stiip  are  translucent,  the  background 
opaque  so  that  the  letters  illuminated  by 
the  lamps  within  the  box  may  be  clearly 
read. 

Manufacturers: 

A.  K.  S.  Sign  Co.,  The,  936-940  W«.  Madi- 
son St.,  Chicago,  111. 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston, 

Brumfield  Electric  Sign  Co.,  18  7th  St.. 
San  Francisco,  Cal. 

Bulletin  Machine  Co.,  10-16  Lock  St., 
Buffalo.  N.  Y. 

Century  Mfg.  Co.,  Inc.,  Elizabethtown, 
Pa. 

Cusack  Co.,  Thomas,  Harrison  & Loomis 
Sts.,  Chicago,  111. 

Flexlume  Sign  Co.,  74  Kail  St.,  Buffalo, 
N.  Y.  “Oplex,”  “Flexlume,”  “Day- 
Night.” 

Frink,  Inc.,  I.  P..  239-43  10th  Ave.,  New 
York,  N.  Y.  “Polaralite.” 

Jones  Co.,  A.  E.,  819  W.  Diamond  St., 
N.  S.,  Pittsburgh.  Pa. 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  111. 

Opal  Sign  Works,  Inc.,  254  10th  Ave., 
New  York,  N.  Y. 

Sig-No-Graph  Mfg.  Co..  1400  S.  Michigan 
Ave.,  Chicago,  111.  “Sig-No-Graph.” 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y.  “Viking.” 

SIL-O-CEL. — Trade  name  for  heat  insu- 
lating brick,  blocks,  powder  and  cements 
manufactured  by  the  Celite  Products  Co., 
1134  Van  Nuys  Bldg.,  Los  Angeles,  Cal. 

SILENT  ALAMO. — Trade  name  for  farm 
lighting  and  power  plants  made  by  the 
Alamo  Farm  Light  Co.,  703  Tower  Bldg., 
Chicago,  111. 

SILENT  SALESMAN.— Trade  name  for 
show  cases  for  electrical  stores  manufac- 
tured by  the  Detroit  Show  Case  Co.,  1654- 
1700  W.  Fort  St.,  Detroit,  Mich. 

SILENT  WASHER  CO.  — ClintonviUe. 
Wis.  Manufacturer  of  electric  washing 
machines. 

SILICA. — Silica  is  an  oxide  of  silicon 
(one  of  the  nonmetallic  elements)  and 
forms  an  Important  part  of  the  earth’s 
crust,  being  present  in  nearly  all  rocks 
and  in  sand,  etc.,  and  in  its  amorphous 
form  is  found  as  the  ruby  and  the  opal.  It 
is  usually  found  in  the  crystalline  form 
known  as  quartz,  and  is  sometimes  called 
flint.  Silica  is  the  chief  constituent  of 
glass.  Fused  silica  is  a goo$l  insulator. 


having  a resistivity  of  1014  to  10w  ohm-cm. 
at  ordinary  temperatures,  and  a dielectric 
strength  of  about  24,000  volts  per  mm. 

SILICON. — A dark  gray  metal  used  only 
as  a reducing  agent  or  an  alloying  element. 
Symbol  Si;  at.  wt.  28.4;  sp.  gr.  2.5;  m.  p. 
1430®  C;  b.  p.  2800°  C.  It  is  made  by  re- 
duction of  pure  silica  (SiOO  in  the  form  of 
quartz  sand  in  an  electric  arc  furnace, 
using  carbon  as  a reducing  agent. 

SILICON  CARBIDE. — A very  hard,  crys- 
talline, refractory  and  chemically  inactive 
substance  used  as  an  abrasive  and  a re- 
fractory material.  Its  chemical  formula 
is  SiC.  It  is  sold  under  various  trade 
names,  as  “carborundum,”  “electroion,” 
“exolon”  and  “silundum.”  These  are  pro- 
duced electrically  by  means  of  a furnace 
which  usually  consists  of  a firebrick  bed 
mounted  in  sections  in  curved  iron 
frames.  In  the  type  used  for  carborundum, 
which  is  typical  of  others,  each  end  is 
terminated  by  a brick  wall  through  which 
a bundle  of  carbon  electrodes  enters.  A 
charge  of  granulated  coke  is  put  in  the 
furnace  to  the  lower  level  of  the  electrodes 
and  on  this  is  heaped  the  main  charge  of 
sand,  coke,  sawdust  and  salt.  The  saw- 
dust is  soon  burned  away,  thus  serving  to 
make  the  charge  more  porous  so  that  the 
gases  evolved  in  the  reaction  of  silica  and 
carbon  may  escape.  The  salt  forms  vola- 
tile chlorides  of  some  of  the  impurities, 
thus  removing  them.  The  cnarge  carries 
the  current  between  the  electrodes  and 
due  to  its  high  resistance  acts  as  a heat- 
ing core,  by  which  means  all  tne  necessarv 
heat  is  supplied.  A furnace  30  ft.  long  and 
10  ft.  In  diameter  requires  about  2000  hp. 
As  the  temperature  rises,  the  resistance 
decreases,  but  as  the  voltage  falls  the  cur- 
rent is  raised,  keeping  the  power  constant. 
The  carbon  monoxide  evolved  burns  at  the 
top  and  sides  of  the  furnace.  Silicon  dis- 
stihs  out  from  the  center  where  the  tem- 
perature is  the  highest,  so  that  at  the  end 
the  products  are  in  zones,  with  graphite 
next  to  the  core,  then  carborundum,  then 
siloxicon,  then  half  converted  charge  and 
Anally  unchanged  material. 

SILK  CLOTH,  VARNISHED.— Silk  cloth 
is  sometimes  used  as  an  insulating 
material  and  as  a base  for  varnished  or 
impregnated  tapes,  sheets,  tubing,  etc. 
Without  treatment,  silk  is  slightly  hygros- 
copic, but  is  superior  to)  cotton  and  is  much 
improved  by  impregnation.  Varnished  silk 
cloth  is  the  silk  cloth  treated  with  a mix- 
ture of  boiled  linseed  oil,  resin,  and  ben- 
zine. The  oil  oxidizes  upon  drying  and 
leaves  a smooth,  hard  surface.  This  thick- 
ness may  be  regulated  by  the  number  of 
coats.  The  material  is  used  to  insulate 
small  coils  for  armatures,  etc.,  also  to 
make  washers  and  gaskets  and  other 
punched  parts. 

Manufacturers: 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington,  N.  J.  The  best 
grades  of  imported  silk  are  used  in 
this  product,  which  has  the  highest 
dielectric  and  mechanical  strength  ob- 
tainable. coupled  with  extreme  thin- 
ness. It  is  used  principally  in  mag- 
neto work  and  also  for  punched  parts, 
washers,  gaskets  and  coil  insulations. 
See  display  adv.  page  1319  for  all  Irv- 
ington electrical  products. — Adv. 

SILK  SHADES.— See  Shades,  silk,  cre- 
tonne, etc. 

SILK  TAPE.— See  Tape,  silk. 

SILK  THREAD.— See  Thread,  insulat- 
ing, silk,  linen,  cotton,  etc. 

SILKEN  AM  EL.—1 Trade  name  for  silk- 
covered  magnet  wire  manufactured  by  the 
Belden  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago,  111. 

SI LKENITE.— Trade  name  for  silk-cov- 
ered magnet  wire  manufactured  by  the 
Acme  Wire  Co.,  New  Haven,  Conn. 

SILUNDUM. — Trade  name  for  silicon 
carbide  manufactured  by  the  Norton  Co., 
Worcester,  Mass. 

SILOXICON.— A grayish  green  powder 
approximating  the  composition  SisCaO.  It 
is  formed  by  partial  conversion  of  silica 
and  carbon  to  silicon  carbide.  Some  is 
always  produced  in  the  operation  of  the 
carborundum  furnace.  It  is  used  as  a re- 
fractory material  for  furnace  linings,  etc., 
but  is  more  easily  oxidized  than  carborun- 
dum, so  that  it  should  be  used  only  in  a 
reducing  atmosphere. 

SILVER,— A brilliant  white  metal,  very 
malleable  and  ductile,  and  the  best  con- 
ductor of  heat  and  electricity.  Symbol 
Ag;  aL  wt.  107.93;  sp.  gr.  10.5;  m.  p. 
962°  C.;  b.  p.  1955°  C.  It  occurs  native  or 
combined,  and  associated  with  copper  ard 
lead  ores.  There  are  many  producing 
countries,  but  Mexico  and  the  United 
States  are  by  far  the  greatest.  The  world’s 
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production  in  1919  amounted  to  187,000,000 
troy  oz.,  of  which  Mexico  produced  75,000,- 
000  oz.  and  the  United  States  55,000,000. 
The  average  value  was  $1.11  per  oz.  Meth- 
ods of  extraction  of  silver  from  its  ores 
are  similar  to  those  for  gold,  namely  by 
amalgamation,  cyaniding,  and  from  the 
slimes  resulting  from  electrolytic  refining 
of  copper  and  lead,  or  in  the  fire  refining 
of  lead.  See  these  processes.  It  may  be 
parted  from  gold  by  solution  in  nitric  acid 
and  subsequent  precipitation  by  metallic 
copper,  or  by  electrolytic  parting  as  in  the 
Moebius  process,  which  see. 

SILVER  BARS. — See  Silver  for  electrical 
purposes. 

SILVER  CORD. — Trade  name  for  light- 
ning conducting  cable  manufactured  by  the 
George  E.  Thompson  Lightning  Rod  Co., 
Inc.,  Owatonna,  Minn. 

SILVER  CO ULO METER. —The  most  ac- 
curate type  of  coulometer.  It  measures 
the  quantity  of  electricity  flowing  through 
it  by  the  weight  of  silver  deposited  from  a 
solution  of  silver  nitrate.  A platinum  dish 
containing  the  solution  serves  as  cathode, 
while  the  anode  is  a piece  of  pure  silver 
enclosed  in  a porous  cup.  The  solution 
should  contain  20  to  40  grams  of  silver 
nitrate  in  100  grams  of  distilled  water. 
The  current  density  should  not  exceed  0.2 
ampere  per  sq.  cm.  at  the  anode  or  0.02 
ampere  per  sq.  cm.  at  the  cathode.  One 
ampere-second  (one  coulomb)  deposits 
0.0011183  gram  of  silver.  Also  see  Voltam- 
eters, copper,  gas  and  silver. 

SILVER  FOR  ELECTRICAL  PURPOSES. 
— Silver  is  furnished  for  electrical  purposes 
in  the  form  of  bars  or  plates,  such  as  for 
anodes  for  electroplating,  etc.  The  bars 
are  in  such  shape  that  they  may  be  worked 
easily  into  the  desired  form.  Silver  is 
used  in  some  instruments  like  the  coulom- 
eter and  for  parts  of  relays,  etc.  It  is 
made  into  contact  points  and  wire,  etc., 
and  used  for  these  purposes  in  places 
where  it  is  desired  to  resist  corrosion  and 
arcing  or  pitting  of  contacts.  Also  see 
Anodes,  electrolysis  and  electroplating, 
miscellaneous;  Points,  contact  and  spark- 
ing; Solder,  silver;  Wire,  silver. 

Manufacturers: 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York,  N.  Y. 

Canadian  Seamless  Wire  Co.,  Ltd.,  198 
Clinton  St.,  Toronto,  Ont..  Can. 

Handy  & Harman,  59  Cedar*  St.,  New 
York,  N.  Y. 

SILVER  LAKE  CO.— Newtonville,  Mass. 
Manufacturer  of  braided  cordage. 

SILVER  STAR.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
Star  Washing  Machine  Co.,  549  Quincy  St., 
Chicago,  111. 

SILVER-STRAND.  — Trade  name  for 
lightning  conducting  cables  manufactured 
by  the  Electra  Lightning  Rod  Co.,  30  N. 
La  Salle  St.,  Chicago,  111. 

SILVER  THREAD.— Trade  name  for 
gaskets  * manufactured  by  the  Dominion 
Asbestos  & Rubber  Corp.,  154  Nassau  St., 
New  York,  N.  Y. 

SILVER  TIP. — Trade  name  for  lightning 
rod  points  manufactured  by  the  George  E. 
Thompson  Lightning  Rod  Co.,  Inc., 
Owatonna,  Minn. 

SILVERITE. — Trade  name  for  nickel 
anodes  manufactured  by  the  General 
Platers’  Supply  Co.,  Inc.,  489-493  Broome 
St.,  New  York,  N.  Y. 

SILVERMAN. — Trade  name  for  micro- 
scopic illuminator  manufactured  by  Lud- 
wig Hommel  & Co.,  530-534  Fernando  St., 
Pittsburgh,  Pa. 

SILVERTIP. — Trade  name  for  projection 
lamp  carbons  manufactured  by  the  Na- 
tional Carbon  Co.,  Inc.,  Highland  & Madi- 
son Aves.,  Cleveland,  Ohio. 

SILVEX  CO. — Bethlehem,  Pa.  Manu- 
facturer of  spark  plugs. 

SIMCO. — Trade  name  for  leatherheads 
and  washers  manufactured  by  the  Simplex 
Mfg.  Co.,  Auburn,  N.  Y. 

SIMCO  RE. — Trade  name  for  rubber- cov- 
ered wire  manufactured  by  the  Simplex 
Wire  & Cable  Co.,  201  Devonshire  St.,  Bos- 
ton, Mass. 

SIMES  CO.,  THE.— 22-26  W 15th  St., 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures.  Business  established  1903. 
R.  S.  Simes,  Jr.,  sole  owner. 

SIMMONS,  GEORGE  T.— R.  R.  8,  Janes- 
ville, Wis.  Manufacturer  of  spark  plugs. 

SIMMONS  HAND  STOKER  CO.,  THE.— 
Wilmington,  N.  C.  Manufacturer  of  hand 
stokers  and  grates.  Business  established 
1919.  President,  W.  J.  Thomas;  secretary 
and  treasurer,  C.  E.  Hooper;  general  man- 
ager, L.  H.  Simmons. 


SIMMONS  UNIT-POLE.— Trade  name 
for  magnetic  chucks  manufactured  by  the 
Taft- Pierce  Mfg.  Co.,  Woonsocket,  R.  I. 

SIMMS  MAGNETO  CORP.,  THE.— East 
Orange,  N.  J.  Manufacturer  of  farm  light- 
ing plants  and  automobile  lighting  and 
starting  equipment.  Business  established 
1910.  President  and  general  manager,  R. 
C.  Anderson;  vice-president,  Charles  Hay- 
den; secretary  and  treasurer,  A.  A. 
Fisher;  sales  manager,  Alfred  J.  Poole. 

SIMON,  EMIL  J.— 217  Broadway,  New 
York,  N.  Y.  Manufacturer  of  radio  ap- 
paratus. Business  established  1916.  Presi- 
dent, Emil  J.  Simon;  secretary,  N.  Mal- 
kind;  general  manager,  E.  J.  Samp  ter. 
Sales  representative.  Intercity  Radio  Co., 
1133  Williamson  Bldg.,  Cleveland  Ohio; 
1519  Woodward  Ave.,  Detroit,  Mich.;  7 W. 
Madison  St.,  Chicago,  Ilk 

SIMONDS  MFG.  CO.— Fitchburg.  Mass. 
Manufacturer  of  hack  saws  and  blades  for 
hand  power  or  machine  use.  Business  es- 
tablished 1832.  President,  A.  T.  Simonds; 
vice-presidents,  T.  F.  Howarth,  H.  A. 
Sargent,  O.  A.  Olson,  R.  R.  Fox;  secretary, 
J.  E.  Kelley;  treasurer,  H.  K.  Simonds; 
general  manager,  G.  K.  Simonds.  Main 
office,  470  Main  St.,  Fitchburg,  Mass. 
Factories,  Fitchburg,  Mass.;  Chicago,  111.; 
Lockport,  N.  Y.;  Montreal,  Que.,  Can. 
Branch  offices  and  warehouses,  1604  S. 
Western  Ave.,  Chicago,  111.;  New  Orleans, 
La.;  Memphis,  Tenn.;  San  Francisco,  Cal.; 
Portland,  Ore.;  Seattle,  Wash.;  Vancouver, 
B.  C.,  Can.;  Montreal,  Que.,  Can.;  St. 
John,  N.  B.,  Can.  District  offices,  90  W. 
Broadway,  New  York,  N.  Y.;  Lockport, 
N.  Y. 

SIMPLEX. — Trade  name  for  electric 
ironing  machines  manufactured  by  the 
American  Ironing  Machine  Co.,  166  N. 
Michigan  Ave.,  Chicago,  111. 

SIMPLEX.  — Trade  name  for  motor- 
driven  pumps  manufactured  by  the  Barnes 
Mfg.  Co.,  N.  Main  St.,  Mansfield,  Ohio. 

SIMPLEX. — Trade  name  for  electric 
heating  and  ironing  outfits  for  shoe  fac- 
tories manufactured  by  the  Boston  Last 
Co.,  44  Binford  St.,  Boston,  Mass. 

SIMPLEX.  — Trade  name  for  motor- 
driven  machinery  for  dairies  and  creamer- 
ies manufactured  by  D.  H.  Eurrell  & Co., 
Inc.,  Little  Falls,  N.  Y. 

SIMPLEX. — Trade  name  for  commercial 
lighting  unit  manufactured  by  the  Frankel 
Light  Co.,  5016  Woodland  Ave.,  Cleveland, 
Ohio. 

SIMPLEX. — Trade  name  for  feed  water 
heaters  manufactured  by  the  Houston, 
Stanwood  & Gamble  Co.,  Cincinnati,  Ohio. 

SIMPLEX. — Trade  name  for  rail  Joints 
manufactured  by  the  Indianapolis  Switch 
& Frog  Co.,  Springfield,  Ohio. 

SIMPLEX. — Trade  name  for  automobile 
lamp  manufactured  by  the  International 
Incandescent  Lamp  Works,  Inc.,  80-86 
Bergenline  Ave.,  Union  Hill,  N.  J. 

SIMPLEX. — Trade  name  for  gas  engines 
manufactured  by  the  Oil  Well  Supply  Co., 
213-215  Water  St.,  Pittsburgh,  Pa. 

SIMPLEX. — Trade  name  for  electric 
blueprint  paper  coating  machines  manu- 
factured by  the  C.  F.  Pease  Co.,  829  N. 
Franklin  St.,  Chicago,  111. 

SIMPLEX. — Trade  name  for  shade  hold- 
ers manufactured  by  the  Plume  & Atwood 
Mfg.  Co.,  470  Bank  St.,  Waterbury,  Conn. 

SIMPLEX. — Trade  name  for  plug  fuses 
manufactured  by  F.  W.  Powell,  420  Penn 
Ave.,  Pittsburgh,  Pa. 

SIMPLEX. — Trade  name  for  steam- 
driven  blowers  and  turbines  manufactured 
by  the  Power  Turbo-Blower  Co.,  347 
Madison  Ave.,  New  York,  N.  Y. 

SIMPLEX.  — Trade  name  for  motor- 
driven  motion-picture  machines  manufac- 
tured by  the  Precision  Machine  Co.,  Inc., 
New  York.  N.  Y. 

SIMPLEX. — Trade  name  for  burglar 
alarms  for  banks  manufactured  by  the 
Simplex  Alarm  Co.,  405  Montgomery  Bldg., 
Milwaukee,  Wis. 

SIMPLEX. — Trade  name  for  farm  light- 
ing plant  manufactured  by  the  Simplex 
Utilities  Corp.,  360  Madison  Ave.,  New 
York.  N.  Y. 

SIMPLEX. — Trade  name  for  wire  and 
cable  manufactured  by  the  Simplex  Wire 
& Cable  Co.,  201  Devonshire  St.,  Boston, 
Mass. 

SIMPLEX. — Trade  name  for  solderless 
ground  clamp  manufactured  by  Alex- 
ander B.  Simpson,  152  E.  53rd  St.,  New 
York.  N.  Y. 

SIMPLEX. — Trade  name  for  farm  light- 
ing plants  manufactured  by  the  Stearns 
Motor  Mfg.  Co.,  Box  252,  Ludington, 
Mich. 


SIMPLEX. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Superior  Machine  Co.,  De  Kalb,  I1L 

SIMPLEX. — Trade  name  for  Jacks  made 
by  Templeton,  Kenly  & Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago,  111. 

SIMPLEX. — Trade  name  for  trolley  bases 
manufactured  by  the  Trolley  Supply  Co., 
Massillon,  Ohio. 

SIMPLEX. — Trade  name  for  coal  and 
ash  handling  equipment  manufactured  by 
the  United  Conveyor  Corp-t  Old  Colony 
Bldg.,  Chicago,  111. 

SIMPLEX  ALARM  CO.— 405  Montgomery 
. Bldg.,  Milwaukee,  Wis.  Manufacturer  of 
burglar  alarm  systems  for  banks. 

SIMPLEX  ELECTRIC  HEATING  CO.— 
85  Sidney  St.,  Cambridge,  Mass.  Manufac- 
turer of  electric  heating  devices.  Business 
established  1893.  President,  Everett 
Morss;  vice-president,  George  U.  Crocker; 
secretary  and  treasurer,  Henry  A.  Morss; 
general  manager,  Lyneham  Crocker;  sales 
manager,  R.  P.  Ingalls.  Branch  office,  15 
S.  Desplaines  St.,  Chicago,  111. 

SIMPLEX  MAGNETO  CO,  INC.— 1790 
Broadway,  New  York,  N.  Y.  Manufac- 
turer of  magnetizers. 

SIMPLEX  MFG.  CO.— Auburn.  N.  Y. 
Manufacturer  of  leather  packings,  leather- 
heads  and  washers.  Business  established 
1916.  General  manager,  W.  J.  MerritL 

SIMPLEX  METAL  SPINNING  A 
STAMPING  CO.,  INC.,  THE.— 24-34  New 
Chambers  St.,  New  York,  N.  Y.  Manufac- 
turer of  fixture  parts  and  metal  spinnings 
and  stampings. 

SIMPLEX  PHOTO  PRODUCTS  CO.— 

Richmond  Hill,  N.  Y.  Manufacturer  of 
photographic  lamps. 

SIMPLEX  UTILITIES  CORP.— 360  Madi- 
son Ave.,  New  York,  N.  Y.  Manufacturer 
of  farm  lighting  plants.  Business  estab- 
lished 1920.  President  and  sales  manager, 
Rollin  W.  Hutchinson,  Jr.;  vice-president, 
Howard  C.  Seaman;  secretary  and  treas- 
urer, Jacob  L.  Blum. 

SIMPLEX  WIRE  A CABLE  CO.— Bos- 
ton, Mass.  Manufacturer  of  cable  and  wire. 
Business  established  1895.  President, 
Everett  Morss;  * vice-president,  John  W. 
Morss;  secretary  and  treasurer,  Henry  A. 
Morss;  general  manager,  James  H.  Mason; 
sales  manager,  William  S.  Davis.  Main 
office,  201  Devonshire  St.,  Boston,  Mass. 
Factory,  Cambridge,  Mass.  Branch  office 
and  warehouse,  15  S.  Desplaines  St.,  Chi- 
cago, 111.  Sales  representatives,  Joseph  G. 
Brobeck,  120  W.  32nd  St.,  New  York,  N. 
Y.;  Harris  & Evans,  1333  Real  Estate 
Trust  Bldg..  Philadelphia,  Pa.;  Stickle  A 
Taylor  Co.,  305  Union  Arcade  Bldg.,  Pitts- 
burgh, Pa.;  Garnett  Young  & Co.,  612 
Howard  St.,  San  Francisco,  Cal. 

SIMPLICITY. — Trade  name  for  phono- 
graph motor  manufactured  by  the  Shelton 
Electric  Co.,  16  E.  42nd  St.,  New  York. 
N.  Y. 

SIMPSON,  ALEXANDER  B.— 152  E.  53rd 
St.,  New  York,  N.  Y.  Manufacturer  of 
solderless  ground  clamps  and  connectors 

SIN. — Contraction  of  sine,  when  refer- 
ring to  this  function  of  a definite  angle, 
as  sin  ec,  sin  60°,  sin  ta. 

SINCLAIR. — Trade  name  for  lubricating 
oils,  greases,  etc.,  manufactured  by  the 
Sinclair  Refining  Co.,  Conway  Bldg.,  Chi- 
cago, 111. 

SINCLAIR  REFINING  CO.— Chicago,  111. 
Manufacturer  of  lubricating  oils,  greases, 
etc.  President,  Joseph  M.  Cudahy;  vice- 
president  and  sales  manager,  H.  F.  Wil- 
kins; secretary,  J.  G.  Murray;  treasurer, 

M.  L.  Gosney.  Main  office,  Conway  Bldg., 
Chicago,  111.  Branch  offices,  Atlanta,  Ga.; 
Albany,  N.  Y.;  Denver,  Colo.;  SL  Louis, 
Mo.;  Detroit,  Mich.;  Minneapolis.  Minn.; 
Omaha,  Neb. ; Kansas  City,  Mo.;  Newark, 

N.  J.;  Dallas.  Tex.;  Cleveland,  Ohio.;  Rock 
Island,  111.;  Wichita,  Kans.;  Louisville,  Ky. 

SINE. — One  of  the  three  most  used  trigo- 
nometric functions.  In  a right  angled  tri- 
angle the  sine  of  one  of  the  acute  angles 
is  the  ratio  of  the  side  opposite  this  angle 
to  the  hypotenuse.  In  mathematical  ex- 
pressions and  when  referring  to  a particu- 
lar angle  the  contracted  form  sin  is  nearly 
always  used,  as  sin  30°=%. 

SINE- FLUX. — Trade  name  for  violet  ray 
apparatus  manufactured  by  the  Master 
Electric  Co.,  113  S.  Jefferson  St.,  Chicago, 
111. 

SINE  WAVE,  EQUIVALENT.  — An 
equivalent  sine  wave  is  a sinusoidal  wave 
which  has  the  same  effective  value  and 
frequency  as  a composite  wave.  Any 
wave  other  than  a sine  wave  may  properly 
be  called  a composite  wave,  although  this 
is  not  customary.  Nearly  all  a-c.  waves 
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are  really  composite  waves,  since  it  is  ex-  plant.  Even  then  it  has  the  advantage 
ceptional  when  they  are  true  sine  waves,  of  a distinctive  tone. 


SINE  WAVE.  FUNDAMENTAL.— When 


Manufacturers: 


an  alternating-current  wave  is  represented 
by  a series  of  sine  functions,  the  one  of 
the  lowest  frequency  is  commonly  called 
the  fundamental  sine  wave  or  fundamental 
harmonic.  See  Alternating  wave  form;, 
also  Harmonic  analysis. 

SINGER. — Trade  name  for  thermionic 
tubes  manufactured  by  Lee  DeForest,  Inc., 
451  3rd  St.,  San  Francisco,  Cal. 

SINGER. — Trade  name  for  motor-driven 
sewing  machines  manufactured  by  the 
Singer  Sewing  Machine  Co.,  149  Broadway. 
New  York,  N.  Y. 

SINGER  AUTO  TRAFFIC  SIGNAL  CO. 

— 4018  Greer  Ave.,  St.  Louis,  Mo.  Manu- 
facturer of  automobile  signals.  Business 
established  1917.  President,  secretary  and 
general  manager,  William  A.  R.  Borghoff; 
vice-president,  I.  G.  McNiece;  treasurer,  F. 
W.  A.  Vesper. 

SINGER  SEWING  MACHINE  CO.— New 
York,  N.  Y.  Manufacturer  of  motor-driven 
sewing  machines.  Main  office,  149  Broad- 
way, New  York,  N.  Y.  Branch  office,  1019 
W.  Jackson  Blvd.,  Chicago,  111. 

SINGER  SIGNALS.— Trade  name  for 
automobile  signals  manufactured  by  the 
Singer  Auto  Traffic  Signal  Co.,  4018  Greer 
Ave.,  SL  Louis,  Mo. 

SINGLE  PHASE. — This  term  may  apply 
to  a generator  or  to  the  circuit  supplied 
by  it.  A single- phase  generator  is  one  in 
which  a single  alternating  e.m.f.  is  de- 
veloped. On  a clock  diagram  this  e.m.f.  is 
represented  by  a single  vector.  A single- 
phase circuit  is  one  energized  by  a single 
alternating  e.m.f.  Such  a circuit  is  usu- 
ally supplied  through  two  wires. 

SINGLE-PHASE  MOTORS.— See  Motors, 
a-c.,  induction,  single  phase;  Motors,  a-c., 
repu  lslon-induction. 

SINTEELO. — Trade  name  for  electric 
labor-saving  devices  for  hotels  and  res- 
taurants manufactured  by  the  Maxim  Mfg. 
Co..  700  W.  22nd  St.,  Chicago,  111. 

SINUSTAT. — Trade  name  for  electro- 
therapeutic  apparatus  manufactured  by 
the  Ultima  Physical  Appliance  Co.,  136  W. 
Lake  St.,  Chicago,  111. 

SIPHONS,  ACID. — Acid  siphons  are  used 
for  handling  acid  for  use  in  storage  bat- 
teries as  electrolyte  and  for  other  acid  or 
similar  electrolytes  in  electroplating  or 
electrolytic  processes,  etc.  They  consist 
usually  of  a combination  of  glass  and  rub- 
ber tubing  with  limbs  of  unequal  length 
and  are  used  to  transfer  the  acid  from  a 
jar  or  carboy  to  other  vessels.  These  si 
phons  operate  on  the  principle  of  hydro- 
static balance,  that  is,  the  flow  of  liquid  is 
due  to  the  fact  that  the  weight  of  liquid  in 
one  leg  is  much  greater  than  that  in  the 
other.  They  serve  to  convey  corrosive 
liquids  without  spilling  or  waste  and  with- 
out Injury  to  the  operative’s  clothes  or 
hands. 

Manufacturers: 

BATTERY  TOOLS  CO.,  29- A N.  Willow 
St.,  Montclair.  N.  J. 

Scientific  Instrument  Co.,  711  8th  St., 
Detroit,  Mich. 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

SI  RENO  CO.,  THE.— 18-20  Rose  St.,  New 
York,  N.  Y.  Manufacturer  of  electric 
horns  and  sirens.  Business  established 
1913.  President,  Walter  H.  Pearce;  vice- 
president,  Charles  F.  Pearce;  secretary 
and  general  manager,  O.  R.  Ketcham; 
treasurer,  George  H.  Tanslyn. 

SIRENS,  ELECTRIC,  CITY,  FACTORY, 
ETC. — Signaling  machines  consisting  of 
direct-connected,  motor-driven  means  for 
producing  air  vibrations  of  high  frequency, 
loudness  and  great  penetration.  They  are 
used  for  general  fire  alarms  in  cities,  or 
for  giving  Are  and  other  signals  in  noisy 
locations,  such  as  factories,  especially 
boiler  and  riveting  shops,  etc. 

The  advantage  claimed  for  the  siren  are 
that  it  produces  a peculiar  tone,  easily 
distinguished  from  ordinary  signals,  much 
more  penetrating  than  the  tones  of  a bell, 
and  requiring  less  equipment  and  expense 
than  either  a steam  or  air  whistle,  unless 
the  latter  can  be  mounted  on  an  industrial 
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BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 

Toronto.  Indus- 
I ^ gk  trial  signals  for 

use  on  call  or 
warning  systems 
in  factories,  ma- 

w chine  s h o p 8, 
I ^ yards  and  other 

Benjamin  Industrial  n°jsy  places.  S|b- 
Signal  nals  with  a dis- 

tinctive. penetrat- 
ing tone  pitch,  made  in  weatherproof 
and  open  wiring  types  for  d-c.  and 
a-c.  circuit  from  6 to  250  volts. — Adv. 

Box  Iron  Works  Co.,  William  A.,  Blake 
& 33rd  Sts.,  Denver,  Colo. 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street,  Chicago,  111.  The  Federal  elec- 
tric siren,  with  its  peculiar  screech 
ranging  from  a rumbling  groan  to  a 
piercing  shriek,  is  heard  loud  and 

clear  above  ordinary  and  unreliable 
signals,  such  as  steam  whistles  and 
bells.  Always  ready  for  Instant  use. 
Made  to  give  long  satisfactory  service. 
Made  in  various  styles  and  sizes  for 
both  exterior  and  interior  use.  See 
display  adv.  page  1291.— Adv. 

Hendrie  & Bolthoff  Mfg.  & Supply  Co., 
The,  Denver,  Colo.  “Denver  Siren.” 

Interstate  Machine  Products  Co..  Roches- 
ter, N.  Y.  “Sterling.” 

Safety  Fire  Extinguisher  Co.,  The,  291- 
93  7th  Ave.,  New  York,  N.  Y. 

Sireno  Co.,  The,  18-20  Rose  St.,  New 
York,  N.  Y.  “Sireno.” 

SIROCCO.  — Trade  name  for  electric 
blowers  and  ventilating  fans  manufactured 
by  the  American  Blower  Co.,  Detroit, 
Mich.,  and  the  Canadian  Sirocco  Co.,  Ltd., 
Windsor,  Ont.,  Can. 

600.— Trade  name  for  lighting  fixtures 
and  fixture  fittings  and  parts  manufac- 
tured by  the  Dallas  Brass  & Copper  Co., 
820  Orleans  St.,  Chicago,  111. 

SIX  IN  ONE. — Trade  name  for  renew- 
able plug  type  fuse  manufactured  by  the 
Multiple  Electric  Products  Co.,  Inc.,  450 
4th  Ave.,  New  York,  N.  Y. 


SIX  PHASE. — This  is  a term  character- 
izing a generator  or  circuit  in  which  the 
e.m.f.'s  differ  by  one-sixth  of  a period. 
On  a clock  diagram  the  e.m.f.’s  are  repre- 
sented by  six  vectors  differing  in  phase  by 
60  degrees. 

SIX-S. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  National  Light- 
ing Fixture  Jdfg.  Co..  176-180  Grand  St., 
New  York,  N.  Y. 

16-21. — Trade  name  for  commercial  light- 
ing unit  manufactured  by  the  Lightoder 
Co.,  569  Broadway,  New  York,  N.  Y. 

SKEDOODLE. — Trade  name  for  socket 
plugs  manufactured  by  the  Solar  Electric 
Co.,  124  W.  Lake  St..  Chicago.  111. 

S K F. — Trade’  name  for  bearings  manu- 
factured by  the  S K F Industries,  Inc., 
165  Broadway,  New  York,  N.  Y. 


S K F INDUSTRIES,  INC.— New  York, 
N.  Y.  Manufacturer  of  bearings.  Presi- 
dent, F.  B.  Kirkbride;  vice-presidents,  W. 
L.  Batt  and  A.  L.  Malone;  secretary,  Jul- 
ius Zieget;  treasurer,  C.  H.  Burr;  sales 
manager,  S.  B.  Taylor.  Main  office,  165 
Broadway,  New  York,  N.  Y.  Factories, 
Philadelphia,  Pa.,  and  Hartford.  Conn. 
Branches  offices.  513  Healey  Blag.,  At- 
lanta, Ga.;  711  Little  Bldg.,  Boston,  Mass.; 
Fidelity  Trust  Bldg.,  Buffalo,  N.  Y.;  1114 
Independence  Trust  Bldg.,  Charlotte,  N. 
C.;  1314  Marquette  Bldg.,  Chicago.  111. ; 
134  E.  4th  St.,  Cincinnati,  Ohio;  1036 
Guardian  Bldg.,  Cleveland,  Ohio;  Majestic 
Bldg.,  Detroit,  Mich.;  1624  Real  Estate 
Trust  Bldg.,  Philadelphia,  Pa.;  115  New 
Montgomery  St..  San  Francisco,  Cal.;  622 
Chamber  of  Commerce  Bldg.,  New  Haven, 
Conn. 


SKI  HI. — Trade  name  for  gaskets  manu- 
factured by  the  Quaker  City  Rubber  Co., 
629  Market  St..  Philadelphia.  Pa. 

SKIN  EFFECT.— There  is  unequal  dis- 
tribution of  alternating  current  throughout 
a conductor.  The  varying  magnetic  flux 
within  the  substance  of  the  conductor  sets 
up  unequal  electromotive  forces  which 
crowd  the  line  current  to  the  surface. 
This  is  known  as  “skin  effect,”  and  its 
result  is  to  reduce  the  active  cross-sec- 
tional area  of  the  conductor  and  thus  in- 
crease its  effective  resistance.  Skin  effect 
is  greater  at  high  frequencies  and  with 
large  conductors  and  especially  with  iron 
conductors.  Wliere  it  becomes  serious 
tubular  conductors  may  be  used  to  ad- 
vantage. 
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SKINNER  CO.,  M.  B.— 562  Washington 
Blvd.,  Chicago,  111.  Manufacturer  of  con- 
duit benders.  Business  established  1900. 
President,  M.  B.  Skinner;  vice-president, 
K.  G.  Merrill;  secretary  and  treasurer,  F. 
G.  White. 

SKINNER  ENGINE  CO.— Erie,  Pa.  Man- 
ufacturer of  steam  engines. 

SKINNERS,  WIRE.— These  tools  are 
used  by  electricians  in  removing  the  insu- 
lation from  electric  conductors  prior  to 
making  joints,  splices  or  other  connections. 
The  tool  is  usually  made  of  a strap  spring 
bent  in  the  form  of  tweezers  with  the  ends 
bent  and  notched  so  that  when  compressed 
they  will  cut  sectionally  through  the  insu- 
lation, making  it  easy  to  pull  off  the  In- 
sulation in  short  lengths. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BUHRKE  CO.,  R.  H.,  1238  Fullerton 
Ave.,  Chicago,  111. 

HERBST,  PAUL  W.,  Chicago,  111.  We 
manufacture  the  “Perry”  and  also  the 
“P.  & G.”  wire  skinners,  illustrated 


Perry  P & G 


herewith.  They  remove  the  braid  and 
insulation  from  lamp  cord  with  one 
pull.  Can  be  used  on  any  sized  wire  up 
to  No.  4,  either  braided  or  stranded. 
The  only  tool  that  will  remove  outer 
braid  from  B.  X.  See  display  adv., 
page  1258. — Adv. 

SKY-ROCKET.— Trade  name  for  light- 
ning arresters  manufactured  by  the  Chance 
Co.,  Centralia,  Mo. 

SLATE. — A hygroscopic,  highly  stratified 
rock,  consisting  mainly  of  silica  and  alum- 
ina, with  small  percentages  of  magnesia, 
potash,  soda  and  iron  or  other  oxides.  The 
pressure  exerted  in  its  formation  makes 
it  possible  to  split  the  slate  into  thin  even 
plates.  Metallic  veins,  which  are  some- 
times present,  render  the  slate  unsuited 
for  electrical  insulation,  but  otherwise  it 
is  much  used  for  switchboard  panels  be- 
cause of  its  desirable  mechanical  and  fire- 
proof qualities.  The  resistivity  is  about 
10s  to  1010  ohm-cm.  and  the  dielectric 
strength  about  200  to  400  volts  per  mm. 
Slate  is  sometimes  boiled  in  paraffin  after 
drying  and  is  much  improved  electrically 
by  this  treatment.  It  is  used  extensively 
lor  low-tension  switchboards,  panels, 
switch  bases,  barriers,  etc. 

SLATE,  FINISHED,  FOR  SWITCH- 
BOARDS. PANELS,  BASES,  BARRIERS, 
ETC. — Electrical  slate  is  widely  used  for 
switchboard  panels;  isolated  control,  in- 
strument and  switching  panels;  switch, 
circuit  breaker  and  other  apparatus  bases; 
terminal  and  fuse  blocks;  barriers  between 
indoor  circuit  breakers,  lightning  arrest- 
ers, choke  coils,  etc.;  border  strips  for 
panelboards  and  switch  cabinets;  bus  sup- 
ports, etc.  Where  it  is  employed  for 
mounting  apparatus  with  live  parts  in  con- 
tact with  the  panel  it  is  limited  to  about 
1200  volts  and  must  be  free  from  metallic 
veins;  for  barriers  it  may  be  used  for 
higher  voltages.  It  is  one  of  the  mechani- 
cally strongest  materials  available  for 
panels,  can  be  fairly  easily  drilled  and 
given  a fine  finish.  It  is  cut  in  slabs  from 
1 to  3 ins.  thick,  although  2 ins.  is  the 
usual  maximum  thickness;  border  strips 
are  obtainable  thinner  than  1 inch.  Face 
dimensions  range  in  many  standard  sizes 
from  2 to  48  ins.  in  width  and  2 to  72  ins. 
in  length.  Slate  furnished  to  small  switch- 
board manufacturers  and  contractors  is 
usually  finished  with  the  face  of  the  panel 
either  sand-rubbed  or  hone-finished  and 
then  treated  with  oil  or  other  special  fin- 
ish; the  edges  are  usually  beveled.  Panels 
so  finished  are  often  called  switchboard 
blanks;  they  require  merely  drilling  for 
mounting  bolts,  instrument  and  switch 
studs,  etc.  For  barrier  use  the  exposed 
corners  are  well  rounded  and  the  edges 
beveled. 

Manufacturers: 

Bangor  Fidelity  Slate  Co.,  Bangor,  Pa. 

Bangor  Structural  Slate  Co.,  Bangor,  Pa. 

Bullard,  E.  A.,  Tremont  Bldg.,  Boston, 
Mass. 

Clark-Flanagan,  Inc.,  Fair  Haven,  Vt. 

DAVIS  SLATE  & MFG.  CO.,  610-618  E. 
40th  St.,  Chicago,  111.,  and  127-131 
Shaftesbury  Ave.,  Toronto,  Ont.,  Can. 
“Peerless,”  “ImperiaL” 
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Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

Fair  Haven  Marble  & Marbleized  Slate 
Co.,  Fair  Haven,  Vt. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Genuine  Washington  Slate  Co.,  Slating- 
ton,  Pa. 

Hydeville  Slate  Works,  Hydeville,  Vt. 

Kennan  Structural  Slate  Co.,  Bangor,  Pa. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Old  English  Slate  Quarries,  10  Milk  St., 
Boston  9,  Mass. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

Portland-Monson  Slate  Co.,  Portland, 
Me.  _ 

Shenton,  Thomas  H.,  Slatesdale,  Pa. 

Slatington  Slate  Co.,  Slatington,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Structural  Slate  Co.,  Pen  Argyl,  Pa. 
“Pyramid.” 

Unger  Slate  Co.,  Slatington,  Pa. 

Washington  Slate  Co.,  Slatington,  Pa. 

Woodley  Slate  Co.,  Bangor,  Pa. 

Young  Co.,  A.  B..  Fair  Haven,  Vt. 

SLATE,  UNFINISHED,  FOR  SWITCH- 
BOARDS. PANELS,  ETC.— -Large  manu- 
facturer of  switchboards  and  other  exten- 
sive users  of  electrical  slate  often  pur- 
chase standard  size  slabs  unfinished.  In 
such  cases  they  must  have  facilities  for 
smoothly  surfacing  the  face  of  the  panel, 
polishing  and  finishing  it  and  also  smooth- 
ing and  beveling  its  edges  before  drilling 
is  done.  Cutting  the  slab  to  proper  dimen- 
sions is  also  necessary  in  some  cases,  al- 
though the  tendency  is  to  use  standard 
dimensions. 


Manufacturers: 

Bangor  Fidelity  Slate  Co.,  Bangor,  Pa. 
Bangor  Structural  Slate  Co.,  Bangor,  Pa. 
Clark- Flanagan,  Inc.,  Fair  Haven,  Vt. 
DAVIS  SLATE  & MFG.  CO.,  610-618  E. 
40th  St.,  Chicago,  111.,  and  127-131 
Shaftesbury  Ave.,  Toronto,  Ont  Can. 
Electrical  Mfg.  Co.,  The,  4149  E.  79th  St.. 

Cleveland,  Ohio.  , , , . 

Fair  Haven  Marble  & Marbleized  Slate 
Co.,  Fair  Haven,  Vt. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tadv,  N. " X-  (See  adv.  pages  1203- 
1223.) 

Genuine  Washington  Slate  Co.,  Slating- 

Hydevi lie  Slate  Works,  Hydeville,  Vt. 
Keenan  Structural  Slate  Co.,  Bangor,  Pa. 
Old  English  Slate  Quarries,  10  Milk  St., 
Boston  9,  Mass. 

PENN  ELfoCTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

Portland-Monson  Slate  Co.,  Portland, 
Me. 

Shenton,  Thomas  H.,  Slatesdale,  Pa. 
Slatington  Slate  Co.,  Slatington,  Pa. 
Structural  Slate  Co.,  Pen  Argyl,  Fa. 
“Pyramid.” 

Unger  Slate  Co.,  Slatington,  Pa. 
Washington  Slate  Co.,  Slatington.  Pa. 
Woodley  Slate  Co.,  Bangor,  Pa.- 
Young  Co.,  A.  B.,  Fair  Haven,  Vt. 

SLATER  CO.,  LTD,,  N.— 34  Sydney  St., 
Hamilton,  Ont.,  • Can.  Manufacturer  of 
pole-line  hardware.  Business  established 
1907,  as  Slater  & Barnard,  Ltd.  President, 
Norman  Slater;  vice-president  and  general 
manager.  W.  G.  Milne;  secretary,  treas- 
urer and  sales  manager,  W.  N.  Elliot. 

SLATINGTON  SLATE  CO.— Slatington, 
Pa.  Manufacturer  of  slate  for  electrical 
purposes.  f 

SLAUGHTER  CO.,  WILLIAM  E.— 1716 
S.  Michigan  Ave.,  Chicago,  111.  Manufac- 
turer of  electric  heating  appliances. 


SLEEPER  & HARTLEY,  INC. — 335 

Chandler  St.,  Worcester,  Mass.  Manufac- 
turer of  winding  machines  for  fine  wires 
and  filaments.  President,  Frank  H. 
Sleeper;  secretary',  treasurer  and  general 
manager,  George  D.  Hartley. 


SLEET  CUTTERS,  TROLLEY  WIRE.— 

Devices  inserted  in  the  trolley  wheel,  or 
special  trolley  wheels,  to  cut  or  scrape 
sleet  from  the  overhead  trolley  wire  of 
electric  railway  systems.  The  special  de- 
vice which  is  inserted  in  the  trolley  harp 
and  in  the  groove  of  the  trolley  wheel  con- 
sists of  a casting  having  a groove  with  a 
cutting  edge  fitting  on  the  trolley  wire 
and  a lug  on  one  end  to  hook  into  the 
trolley  harp,  and  hold  the  cutter  in  posi- 
tion. Special  trolley  wheels  for  removing 
sleet  consist  of  wheels  of  the  same  size  as 
the  standard,  but  having  the  rim  and 
groove,  which  bear  on  the  wire,  divided 
into  a number  of  radial  sections  separated 
by  open  spaces.  The  edges  of  the  radial 
sections  act  as  cutters  in  loosening  and 
removing  sleet  from  the  trolley  wire.  Both 


types  of  this  device  are  successfully  used. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Bayonet  Trolley  Harp  Co.,  404  Mitchell 
Bldg.,  Springfield,  Ohio.  “Bayonet.” 
Rohn,  George  F.,  524-26  Jackson  St., 
Milwaukee,  WIs. 

SLEEVES,  CABLE  PROTECTIVE.— See 

Protectors,  cable  and  cable  splice. 

SLEEVES,  CABLE-SPLICING,  LEAD. 
— The  joint  in  lead-sheathed  cables  is  en- 
cased in  a lead  sleeve  of  a diameter 
slightly  larger  than  that  of  the  cable. 
This  sleeve  is  wiped  to  the  lead  sheath  by 
a plumber’s  Joint  and  protects  the  joint 
from  moisture.  It  is  generally  furnished 
in  lengths  of  about  12  ft.  and  cut  up  into 
the  proper  lengths  as  needed. 
Manufacturers: 


Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey' St.,  Elizabeth,  N.  J.  “H  & S.” 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
Soldered  splicing  sleeves  and  mechan- 
ical splicers.  High  mechanical  strength, 
smooth  under-run,  sparkless  operation. 
Holds  without  slipping  beyond  break- 
ing strength  of  wire. — Adv. 

Standard  Railway  Supply  Co.,  Cincin- 
nati, Ohio.  “K-I.” 

SLEEVES,  WIRE  SPLICING,  MISCEL- 
LANEOUS.—Copper  tubes  usually  with  a 
“figure-eight”  cross-section,  used  for 
splicing  wires.  One  wire  is  run  into  each 
tube,  in  opposite  directions,  and  the  whole 
is  then  thoroughly  twisted,  forming  a 
strong  and  permanent  Joint.  They  are 
listed  for  a wide  range  of  sizes  from  No. 
17  wire  to  No.  0000  wire  or  cable. 

Manufacturers: 


American  Smelters  Securities  Co.,  Mer- 
chants Exchange  Bldg.,  San  Francisco, 
Cal.  “Selby.” 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203- 
1223  ) 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

Lawrence  Shot  & Lead  Co.,  27th  & A 
Sts.,  Omaha,  Neb. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Underground  Cable  Co..,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 

SLEEVES,  EXPANSION.— See  Expan- 
sion or  anchor  bolts,  screws,  shells,  shields 
and  sleeves. 

SLEEVES,  LEAD,  FOR  EXPANSION 
BOLTS.— Lead  tubes  used  as  a part  of 
expansion  bolts,  in  attaching  brackets, 
etc.,  to  masonry  walls  or  ceihngs.  A hole 
is  drilled  in  the  masonry,  the  end  of  the 
bolt  with  a tapering  head  inserted,  the 
lead  sleeves  slipped  over  the  bolt  and 
driven  back  against  the  tapering  head. 
Upon  the  bolt  being  drawn  up  the  lead 
spreads  out  into  the  rough  walls  of  the 
drilled  hole  and  forms  a firm  anchor  for 
the  bolt. 


Manufacturers: 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St..  Ham- 
ilton, Ont.,  Can.  “Peirce.” 


SLEEVES,  PAPER,  FOR  CABLE  CON- 
DUCTORS.—In  Jointing  paper- insulated 
cable  the  work  of  taping  the  Joint  is  saved 
in  part  by  the  use  of  paper  sleeves  that 
are  placed  over  the  individual  conductors 
after  they  have  been  soldered  together. 
These  act  as  mechanical  separators  and 
insulators.  * 


Manufacturers: 


CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adv. 
page  1320.)  „ _ 

Pairpoint  Corp.,  The,  New  Bedford, 
Mass. 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 

St.  Louis  Paper  Can  & Tube  Co.,  4400 
Union  Blvd.,  St.  Louis.  Mo. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 

Stone  Straw  Co.,  30-40  O SL,  N.  E., 
Washington,  D.  C. 


SLEEVES,  POLE  REPAIR. — See  Rein- 
forcing sleeves,  pole. 

SLEEVES,  RUBBER.— See  Plier  insu- 
lating sleeves. 


SLEEVES,  TROLLEY-WIRE  SPLIC- 
ING.—The  early  form  of  trolley  wire  splic- 
ing sleeve  was  made  of  brass  or  copper 
tubing  tapered  at  the  ends  and  only  slights 
ly  larger  than  the  trolley  wire  into  which 
the  ends  of  the  trolley  wire  to  be  spliced 
were  soldered.  The  section  thus  per- 
mitted the  trolley  wheel  to  pass  over  the 
splice  without  serious  interference.  More 
modern  devices  accomplish  the  same  re- 
sult by  gripping  the  trolley  wire  mechan- 
ically, thus  avoiding  the  necessity  of  using 
solder.  For  this  latter  type  of  splicing  de- 
vice see  Splicers,  trolley  wire. 


Manufacturers: 


American  Mine  Door  Co.,  The,  Canton, 
Ohio. 

Brocklen  Underground  Electrical  Mfg. 

Co.,  Glenside,  Pa.  “Bee  Line.” 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady* N.  Y.  (See  adv.  pages  1203-1223.) 


American  Mine  Door  Co.,  The,  Canton, 
Ohio. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenside,  Pa.  “Bee  Line.” 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelpnia,  Pa. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

HUBBARD  & CO.,  6301  Butler  St., 
Pittsburgh,  Pa.  “Hubbard.” 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco.” 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia. 
Ont.,  Can. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

SMITH  & HEMENWAY  CO.,  INC.,  Irv- 
ington, N.  J.  ‘Red  Devil.” 

SLEEVING,  ASBESTOS,  COTTON, 
SILK. — Sleeving  is  a braided  tubing  made 
either  of  asbestos  fibers  or  cotton  or  silk 
threads.  It  is  made  to  slip  over  bare  or 
partly  insulated  wires  of  many  sizes  and 
runs  from  about  1/32  in.  for  cotton  or  silk 
and  % in.  for  asbestos  to  V6  in.  in  diam- 
eter. Asbestos  sleeving  is  largely  used 
for  insulating  conductor  wires  of  arc 
lamps  or  for  covering  other  wires  where 
fireproof  protection  is  required.  The  cot- 
ton and  silk  braids  are  used  for  insulat- 
ing single  wires  or  groups  of  wires  or  a 
small  cable  in  some  cases.  They  are  also 
used  for  the  protection  and  insulation  of 
armature  coils  and  some  other  types  of 
coils.  The  silk  sleeving  is  often  impreg- 
nated after  It  is  in  place.  Use  of  sleev- 
ing is  much  more  convenient  than  taping 
and  makes  a more  uniform  covering. 

Manufacturers: 


Cotton 

Sleeving 


ANCHOR  WEBBING  CO.,  Pawtucket. 

R.  I.  Cotton  sleeving  in 
all  standard  sizes,  fur- 
nished in  white,  red. 
blue,  and  black,  made 
to  standard  specifica- 
tions agreed  upon  by 
some  of  the  largest 
makers  of  electrical 
apparatus  in  the  coun- 
try. Send  for  catalog. — Adv. 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,  Pa.  (Asbestos.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldentape.” 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  “Champion.”  (See 
display  adv.  page  1320.) 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hone  Webbing  Co.,  Providence*  R.  I. 
“Hope.” 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Pearce  Co.,  Inc.,  The  R.  T.,  12-16  E.  Pike 
St.,  Covington,  Ky.  “Pearce.” 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 


SLICERS,  BREAD  AND  SANDWICH 
ROLL,  ELECTRIC. — These  devices  are  for 
use  in  restaurants,  at  lunch  counters,  etc., 
or  wherever  a large  quantity  of  bread  is 
to  be  sliced.  They  are  motor- driven  ma- 
chines in  which  a revolving  disk  knife  is 
moved  across  the  loaf  of  bread.  The  loaf 
is  herd  in  place  by  a series  of  guides  and 
a clamping  arrangement,  and  as  each  slice 
is  cut  the  loaf  is  advanced  forward  a dis- 
tance equal  to  the  thickness  of  the  slice. 
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Other  special  attachments  are  also  pro- 
vided for  splitting  sandwich  rolls,  etc. 
Manufacturers: 


Anstice  & Co.,  Inc.,  Josiah,  Rochester, 
N.  Y.  “Sterling." 

Liberty  Bread  Slicer,  Inc.,  108  Platt  St., 
Rochester,  N.  Y.  “Liberty." 

SLICERS,  MEAT,  ELECTRIC.— Ma- 
chines are  used  to  slice  meat,  cheese  and 
other  foods  in  meat  markets,  restaurants, 
delicacy  stores,  etc.  The  machines  may 
be  set  to  any  thickness  of  slice  and  will 
automatically  cut  the  food  by  a rotating 
knife,  which,  after  each  slice,  resets  itself 
for  the  next  cut.  The  motors  used  are 
usually  universal  and  may  be  connected  to 
any  lighting  circuit. 

Manufacturers: 

Anstice  & Co.,  Inc.,  Josiah,  Rochester, 
N.  Y.  “Sterling." 

Bramhall,  Deane  Co.,  261-266  W.  36th 
St.,  New  York,  N.  Y.  “Deane." 

Braun  Co.,  The,  1615-35  N.  23rd  St., 
Philadelphia,  Pa.  “Coles." 

Deer  Co.,  Inc.,  The  A.  J.,  Hornell,  N.  Y. 

U.  S.  Slicing  Machine  Co.,  LaPorte, 
Ind.  “U.  S.7*  “V.  B.  P." 

SLICKS,  POST  OR  POST- HOLE  DIG- 
GING.— A long  wooden  tool  with  a sharp 
iron  tip,  used  in  digging  postholes.  Also 
called  “loy."  It  aids  in  dislodging  clods 
of  hard  clay,  stones,  gravel,  etc. 

SLIDE  WIRE  BRIDGE.— A form  of 
Wheatstone  bridge  in  which  the  ratio  arms 
consist  of  a uniform  fine  nickel-silver  or 
other  resistance  wire  stretched  tightly  be- 
tween two  contacts.  A sliding  contact  is 
moved  on  the  slide  wire  and  along  an  ad- 
joining graduated  scale  until  the  balance 
position  is  found.  The  two  sections  of  the 
slide  wire  on  either  side  of  the  balance 
position  are  the  ratio  arms.  See  Bridges, 
Wheatstone. 


SLIMES. — The.  residues  left  at  the  an- 
odes in  electrolytic  cells  when  using  im- 
pure metal  as  anodes.  They  consist  large- 
ly of  the  precious  metals,  and  either  sink 
as  mud  to  the  bottom  of  the  bath,  or  are 


caught  in  cotton  bags  placed  around  the 
anodes,  or  sometimes,  as  in  lead  refining, 
the  slime  adheres  to  the  anode  as  a pasty 
coating  which  can  be  scraped  oft.  The 
slimes  may  also  contain  undissolved  par- 
ticles of  slag,  or  matte,  of  the  metal  be- 
ing refined.  They  are  carefully  collected, 
washed  and  dried,  and  then  treated  chem- 
ically to  separate  the  valuable  constitu- 
ents. Copper  refinery  slimes  usually  con- 
tain some  copper  and  lead,  also  silver, 
gold,  platinum,  palladium,  iridium  and 
osmium. 


SLIP.— By  slip  is  meant  the  difference 
between  the  synchronous  speed  of  the 
rotor  of  an  induction  motor  and  the  actual 
speed  expressed  as  a per  cent  or  fractional 
part  of  the  synchronous  speed.  Thus,  if 
f and  p are,  respectively,  the  impressed 
frequency  and  number  of  poles  of  the  mo- 
tor, the  speed  of  the  revolving  magnetic 
field  is  nx=60X2f/p  where  m is  given  in 
number  of  revolutions  per  minute.  If  the 
actual  speed  of  the  rotor  is  m,  then  s = 
100  (ni — n2)/ni  where  a is  the  slip. 

Slip  is  necessary  in  the  operation  of  an 
induction  machine  either  as  a motor  or  as 
a generator  and  depends  mainly  upon  the 
load  and  the  secondary  resistance. 


SLIP  METERS. — Compact  devices  have 
been  placed  on  the  market  by  means  of 
which  the  slip  can  be  measured.  (See 
Measurement  of  slip).  One  device  consists 
of  a rotating  commutator  having  the  same 
number  of  segments  as  the  motor  has 
poles.  This  commutator  is  pressed  against 
the  end  of  the  motor  shaft  and  thus  ro- 
tates at  the  same  speed.  An  ammeter  is 
connected  in  series  with  the  the  commu- 
tator and  a resistor  to  one  phase  of  the 
power  supply.  As  the  rotor  lags  behind 
the  revolving  field  the  pointer  of  the  am- 
meter oscillates  at  a frequency  propor- 
tional to  the  slip.  Another  slip  meter  con- 
sists of  a conical  cylinder  which  is  rotated 
by  the  shaft  of  the  motor  and  at  the  same 
speed.  On  an  axis  parallel  to  the  conical 
cylinder  and  pressing  against  it  is  a wheel 
of  the  same  diameter  as  the  small  end  of 
the  cylinder.  This  wheel  carries  a rotat- 
ing commutator,  as  described  above.  The 
connections  are  also  made  as  above  de- 
scribed. In  operation,  the  speed  of  the 
wheel  is  increased  by  moving  it  towards 
the  large  end  of  the  cylinder  until  the  am- 
meter ceases  to  oscillate.  The  distance 
that  it  has  been  moved  is  graduated  di- 
rectly in  terms  of  slip. 

SLIP-ON.— Trade  name  for  the  electric 
rotary  blower  manufactured  by  the  Ander- 
son Electric  & Equipment  Co.,  154-160 
Whiting  St..  Chicago,  111. 

SLIP-ON. — Trade  name  for  cord  adjust- 
ers manufactured  by  the  Electric  Specialty 
Sales  Co.,  90  Wfest  SL,  New  York,  N.  Y. 


SLIP  RINGS. — A contact  ring  or  set  of 
rings  placed  on  and  electrically  connected 
with  a winding  of  a rotating  part,  such  as 
an  a-c.  armature  or  a field  structure,  upon 
which  one  or  more  stationary  brushes  may 
bear  so  that  an  electrical  connection  is 
made  between  a stationary  and  a moving 
part  of  a circuit.  Slip  rings  are  used  al- 
most entirely  with  a-c.  machinery,  espe- 
cially to  connect  the  rotors  of  induction 
motors  to  controllers,  to  connect  the  re- 
volving fields  of  a-c.  generators  and  syn- 
chronous motors  to  excitation  circuits,  the 
a-c.  side  of  synchronous  converter  arma- 
tures to  the  line,  etc.  On  ’ inverted  syn- 
chronous converters  and  revolving-arma- 
ture a-c.  generators  the  slip  rings  are  still 
often  called  collector  rings.  Slip  rings  are 
made  as  continuous  flat  rings  of  good  con- 
ducting metal,  usually  copper.  They  are 
thoroughly-  insulated  from  the  shaft  and 
from  each  other,  a set  of  two  or  three 
being  usually  placed  side  by  side  with 
insulating  and  barrier  rings  between 
them. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Niehoff  & Co.,  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

SLO-FLO. — Trade  name  for  lubricating 
grease  manufactured  by  the  Swan  & 
Finch  Co.,  522  5th  Ave.,  New  York,  N.  Y. 

SLOAN  & ZOOK.— 101  Main  St.,  Brad- 
ford, Pa.  Producers  of  lubricating  oils. 
President,  R.  T.  Zook;  secretary  and 
treasurer,  William  J.  Sloan;  sales  man- 
ager, C.  R.  Kerr. 

SLOAN,  INC.,  A.  H.— Moffet  Bldg.,  De- 
troit, Mich.  Manufacturer  of  gas  and  oil 
meters. 

SLOANE  AND  SLOANE  HANDY.— 

Trade  names  for  electric  vacuum  cleaners 
manufactured  by  W.  & J.  Sloane,  6th  Ave. 
& 47th  St.,  New  York,  N.  Y. 

SLOANE,  W.  & J.— 5th  Ave.  & 47th  St., 
New  York,  N.  Y.  Manufacturer  of  electric 
vacuum  cleaners.  Branch  office,  1508  H 
St.,  N.  W.,  Washington,  D.  C. 

SLOCOMB  CO.,  J.  T.— 35  Oxford  St., 
Providence,  R.  I.  Manufacturer  of  mi- 
crometer gages.  President-  J.  H.  Drury; 
vice-president,  W.  B.  McSkimmon;  treas- 
urer, C.  L.  Lyall. 

SLOCUM,  AVRAM  & SLOCUM  LABOR- 
ATORIES, INC.— Woolworth  Bldg.,  New 
York,  N.  Y.  Manufacturer  of  magneto 
parts.  Hugh  Herndon,  treasurer.  Fac- 
tory, Newark,  N.  J. 

SLOT  PITCH.— The  number  of  slots 
spanned  by  a coil  of  an  armature. 

SLOT  STICKS  OR  WEDGES.— See  Pegs 
or  wedges,  armature  slot. 

SLOTS,  ARMATURE.— The  slots  which 
are  made  in  the  armature  core  for  holding 
the  armature  conductors.  Also,  by  slotting 
the  armature,  it  is  possible  to  reduce  the 
reluctance  of  the  air  gap  and  excite  the 
machine  with  a lower  expenditure  of  pow- 
er than  if  a smooth  armature  core  were 
used.  The  size  and  shape  of  the  slots  has 
an  effect  on  the  effective  armature  re- 
sistance, the  leakage  reactance  and  on  the 
losses  in  the  pole  faces  and  in  the  teeth, 
or  projections  left  between  the  slots. 

SLOTTING,  COMMUTATOR.  — See 
Commutator  slotting. 

SLOTTING  FILES  AND  DEVICES.— 
See  Commutator  slotting  files  and  devices. 

SLOTTING  MACHINES.— See  Commu- 
tator slotting  machines. 

SLOW  BURNING  WIRE.— See  Wire, 
slow-burning. 

SLY  LINE. — Trade  name  for  foundry 
equipment  manufactured  by  the  W.  W. 
Sly  Mfg.  Co.,  4700  Train  Ave.,  Cleveland, 
Ohio. 

SLY  MFG.  CO.,  THE  W.  W.— 4700  Train 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
sand-blast  equipment,  foundry  tumbling 
and  cinder  mills.  President,  W.  C.  Sly; 
vice-president,  George  J.  Fanner;  secre- 
tary, treasurer  and  general  manager,  R. 
J.  Emerich. 

S-M. — Trade  name  for  marine  electrical 
fixtures  and  wiring  devices  manufactured 
by  the  Seidler- Miner  Co.,  36  E.  Lamed  St., 
Detroit,  Mich. 

SMITH.— Trade  name  for  water  turbines 
manufactured  by  the  S.  Morgan  Smith  Co., 
Lincoln  & Hartley  Sts.,  York,  Pa. 

SMITH. — Trade  name  for  motor-driven 
concrete  mixers  manufactured  by  the  T. 


L.  Smith  Co.,  Old  Colony  Bldg.,  Chicago, 

111. 

SMITH. — Trade  name  for  power  plant 
gas  producers  manufactured  by  the  Smith 
Gas  Engineering  Co.,  Dayton,  Ohio. 

SMITH. — Trade  name  for  electric  lamps 
and  accessories  for  bicycles,  motorcycles 
and  automobiles  made  by  the  F.  A.  Smith 
Mfg.  Co.,  Inc.,  183-87  N.  Water  St., 
Rochester,  N.  Y. 

SMITH,  WINFIELD  H.— 10-16  Lock  St.. 
Buffalo,  N.  Y.  Manufacturer  of  gears,  pul- 
leys and  revolving  display  tables. 

SMITH  & CO.,  T.  C.— 1531  Cherry  St.. 
Philadelphia,  Pa.  Manufacturers  of  heat- 
ing device  plugs  and  luminous  attach- 
ments for  switch  buttons,  etc.  T.  C.  Smith, 
sole  owner. 

SMITH  & HEMENWAY  CO.,  INC.— Irv- 
ington, N.  J.  Manufacturer  of  boring  ma- 
chines, wrenches,  pliers  and  other  line- 
mens' and  electricians'  tools.  President. 
L.  P.  Smith;  secretary  and  treasurer,  J.  F. 
Hemenway;  sales  manager.  D.  G.  Smith. 
Main  office  and  factory,  Irvington,  N.  J. 
Branch  offices,  State- Lake  Bldg.,  Chicago, 
111.;  261  Broadway,  New  York,  N.  Y. 

SMITH  & MC  CRORKEN,  INC.— 407  E. 
18th  St.,  New  York,  N.  Y.  Manufacturer 
of  zinc  sheets,  plates  and  ribbon,  solder, 
soldering  coppers,  dry  batteries,  sheet  iron 
for  electrical  purposes,  bolts  and  other 
metal  products.  Business  established  1905. 
• President,  treasurer  and  general  manager, 
Morris  H.  Smith;  secretary,  Samuel  Smith. 

SMITH  & NICHOLAS,  INC.  — New 
York,  N.  Y.  Manufacturer  of  waxes. 
President,  Higbie  Smith;  vice-president 
and  treasurer,  George  Orton  Elmore;  sec- 
retary, Stewart  P.  Drummond.  Main  office, 
121  Maiden  Lane,  New  York,  .N.  Y.  Fac- 
tory, Carlstadt,  N.  J.  Branch  office,  88 
Broad  St.,  Boston,  Mass. 

SMIXH  AUTO  SIGNAL.— Trade  name 
for  electric  signaling  device  manufactured 
by  the  Smith  Signal  Corp.,  66-68  S.  Main 
St.,  Phillipsburg,  N.  J. 

SMITH  BATTERY  CO.,  F.  V.  L.— At- 
lanta, Ga.  Manufacturer  of  storage  bat- 
teries. Business  established  1920.  Presi- 
dent, treasurer  and  general  manager,  F. 
V.  L.  Smith;  vice-president,  J.  W.  Moore; 
secretary.  S.  L.  Manson.  Main  office  and 
factory,  10V&  Auburn  Ave.,  Atlanta,  Ga. 
Branch  office,  200  Broadway,  New  York, 
N.  Y. 

SMITH  CO.,  CLARENCE  L.— 52  Vander- 
bilt Ave.,  New  York,  N.  Y.  Manufacturer 
of  electric  street  sweepers. 

SMITH  CO.,  THE  H.  B.— Cambridge, 
Mass.  Manufacturer  of  water-tube  boil- 
ers. Main  office,  640  Main  St.,  Cambridge, 
Mass.  Factory,  Westfield,  Mass.  Branch 
offices,  10  E.  39th  St.,  New  York,  N.  Y.; 
17th  & Arch  Sts.,  Philadelphia,  Pa.;  57 
Main  St..  Westfield,  Mass. 

SMITH  CO.,  S.  MORGAN.— York,  Pa. 
Manufacturer  of  water  turbines.  Business 
established  1870.  President,  C.  E.  Smith; 
vice-president,  S.  F.  Smith;  secretary.  C. 
E.  Etnier;  treasurer,  A.  J.  Glossbrenner. 
Main  office  and  factory,  Lincoln  & Hartley 
Sts.,  York.  Pa.  Branch  offices,  176  Fed- 
eral St.,  Boston,  Mass.;  76  W.  Monroe  St., 
Chicago,  111.;  405  Power  Bldg.,  Montreal. 
Que.,  Can. 

SMITH  CO.,  tHE  T.  L.— Old  Colony 
Bldg.,  Chicago,  111.  Manufacturer  of  mo- 
tor-driven concrete  mixers.  Factory,  Mil- 
waukee, Wi8. 

SMITH-CUMMINGS.— Trade  name  for 
revolution  counters  manufactured  by  the 
Cummings  Ship  Instrument  Works,  10 
High  SL,  Boston,  Mass. 

SMITH  GAS  ENGINEERING  CO|— Day- 
ton,  Ohio.  Manufacturer  of  power  plant 
gas  producers. 

SMITH  HEATER  CO.,  THE  PETER.— 

1725  Mt.  Elliott  Ave.,  Detroit,  Mich.  Man- 
ufacturer of  car  heating  and  ventilating 
equipment. 

SMITH -HECHT  CO. — Century  Bldg.,  In- 
dianapolis, Ind.  Manufacturer  of  electric 
signs  and  sign  lighting  equipment.  Busi- 
ness established  1900.  President,  H.  E. 
Smith;  secretary,  Leon  Hecht. 

SMITH  MFG.  CO.,  THE  PHILIP.— Sid- 
ney, Ohio.  Manufacturer  of  electric  wash- 
ing machines.  President,  L.  M.  Stude- 
vant;  vice-president,  A.  J.  Hess;  secre- 
tary, R.  G.  Hess;  treasurer,  H.  K.  Hess; 
general  manager,  J.  G.  Troester. 

SMITH  MFG.  CO.,  INC.,  F.  A.— 183-87 
N.  Water  St.,  Rochester,  N.  Y.  Manufac- 
turer of  electric  lamps  and  accessories  for 
bicycles,  motorcycles  and  automobiles. 
Business  established  1900.  President, 
Frederick  A.  Smith;  secretary,  H.  Toppin; 
treasurer,  M.  A.  Sylvester. 
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SMITH  SIGN  CO.— 608  LaBranch  St.. 
Houston,  Tex.  Manufacturer  of  electric 
signs.  J.  W.  Smith,  sole  owner. 

SMITH  SIGNAL  CORP.— Phillipsburg, 
N.  J.  Manufacturer  of  electrical  signal- 
ing devices.  Business  established  1917. 
President,  Claude  de  F.  Smith;  vice-presi- 
dent, O.  A.  Ware;  secretary  and  sales 
manager,  R.  L.  Ware;  treasurer,  C.  L.  D. 
Konn.  Main  office  and  factory,  66-68  S. 
Main  SL,  Philllpsburg,  N.  J.  Branch  of- 
fice carrying  stock,  49-51  W.  66th  St.,  New 
York,  N.  Y. 

SMITH  WIRE  & IRON  WORKS,  F.  P.— 
Fullerton,  Clybourn  & Ashland  Aves.,  Chi- 
cago, 111.  Manufacturers  of  turnstiles  for 
stations,  elevator  cabs,  etc.  Franklin  P. 
Smith,  proprietor;  sales  manager,  Keith 
Thorp;  general  manager,  Edward  McClure. 

SMOOTH -ON  MFG.  CO.— Jersey  City, 
N.  J.  Manufacturer  of  waterproof  cement. 
Main  office  and  factory,  Jersey  City,  N.  J. 
Branch  offices,  221  N.  Jefferson  St.,  Chi- 
cago, 111.;  56  Sacramento  St.,  San  Fran- 
cisco, Cab 

SMURR  A KAMEN  MACHINE  CO.— 328 
N.  Albany  Ave.,  Chicago,  111.  Manufac- 
turer of  motor-driven  wire  working  ma- 
chinery. President,  John  S.  Kamen;  sec- 
retary, B.  E.  Spencer. 

SMYSER- ROYER  CO.— York,  Pa.  Man- 
ufacturer of  street  and  other  exterior 
lighting  equipment.  Business  established 
1907.  President,  B.  Frank  Royer;  vice-* 
president,  Frederick  C.  Newboure,  Jr.; 
secretary  and  treasurer,  William  H.  My- 
ers; Bales  managers,  John  R.  Keers,  Frank 
C.  Royer.  Main  office  and  factory,  York. 
Pa.  Branch  office,  1609  Sansom  St.,  Phila- 
delphia, Pa.  Sales  representative,  James 
P.  Lynch,  217  W.  Madison  St.,  Baltimore. 

SNAP. — Tirade  name  for  cable  connect- 
ors manufactured  by  the  E.  & B.  Mfg.  Co., 
965  Woodward  Ave.,  Detroit,  Mich. 

SNAP-CATCH. — Trade  name  for  porce- 
lain sockets  and  receptacles  manufactured 
by  the  General  Electric  Co.,  Schenectady, 

SNAP  SWITCHES. — This  group  or  type 
of  switch  includes  any  small  switch  usual- 
ly for  lighting  circuits  that  has  a quick 
acting  make  and  break  mechanism.  Several 
constructions  are  used,  such  as  rotary, 
push  button,  toggle  or  tumbler,  push 
through,  etc.  For  these  respective  types 
see  Switches,  pendent  and  cord,  snap; 
Switches,  push  button,  flush  and  surface; 
Switches,  push  through;  Switches,  rotary, 
flush  and  surface;  Switches,  toggle  or 
tumbler,  snap. 

SNAPON. — Trade  name  for  lighting 
units  manufactured  by  the  Art  Metal  Mfg. 
Co.,  Cleveland,  Ohio. 

SNEAK  COILS  FOR  TELEPHONE 
PROTECTION. — See  Heat  coils,  telephone. 

SNOW  A CO.,  E.  W.— 29  W.  Water  St., 
Rochester.  N.  Y.  Manufacturers  of  fuses 
and  soldering  paste. 

SNOW  FLAKE. — Trade  name  for  solder- 
ing flux  produced  by  the  Grasselll  Chem- 
ical Co.,  Cleveland,  Ohio. 

SNOW  FLAKE.— Trade  name  for  solder- 
ing salts  manufactured  by  the  Highland 
Electro-Chemical  Mfg.  Co.,  Conneflsville, 
Pa. 

SNOW  MELTERS,  ELECTRIC.— In  rail- 
road terminal  yards  and  in  sections  ad- 
joining interlocking  railroad  crossings 
where  there  are  many  track  switches, 
much  trouble  is  experienced  in  winter  from 
the  freezing  of  the  switches  at  times  of 
heavy  storms.  To  prevent  this,  ft  is 
usually  necessary  to  keep  large  gangs  of 
men  ready  to  clean  the  snow,  ice  and  sleet 
from  between  the  switch  points  and  the 
rails.  To  save  this  labor  and  also  the 
delays  to  train  service  that  frequently  re- 
sult, use  has  been  made  of  electric  snow 
melters,  which  are  special  waterproof 
heaters  installed  adjacent  to  the  switch 
points  and  fed  from  a special  heating  cir- 
cuit. Although  the  installation  expense  Is 
somewhat  high,  the  saving  resulting  more 
than  compensates  for  this  and  such  equip- 
ments have  been  very  successful,  even 
though  not  yet  installed  in  many  places. 

Manufacturer: 

Q & C Co..  The.  90  West  St.,  New  York. 

N.  Y.  "Q  & C." 

SNOW  SWEEPERS  AND  PLOWS. 
ELECTRIC  RAILWAY.  — Self-propelling 
cars  carrying  power-driven  revolving 
brooms  mounted  on  suitable  framework 
with  the  operating  controllers  and  broom- 
driving motor  mounted  in  a cab  or  struc- 
ture on  the  frame  work.  Snow  sweepers 
are  more  particularly  adapted  to  cleaning 
snow  from  paved  track.  The  circular 
brooms  are  of  rattan  and  are  carried  diag- 
onally, one  at  each  end  of  the  car.  Suit- 


able broom-raising  and  lowering  mechan- 
ism operated  from  the  cab  is  provided  so 
that  the  brooms  may  be  raised  to  clear 
obstacles  or  lowered  to  obtain  the  desired 
pressure  on  the  pavement  or  right-of-way. 
Canvas  aprons  are  provided  over  each 
broom  so  that  small  stones,  etc.,  cannot 
be  thrown  a sufficient  distance  to  cause 
damage  to  persons  or  structures  along  the 
street.  The  brooms  are  carried  diagonally 
with  respect  to  the  rails  and  revolved  so 
as  to  throw  the  snow,  clear  of  the  track 
and  to  the  outside  of  the  right-of-way. 

In  deep  fallal  of  snow,  plows  are  neces- 
sary to  clear  the  track  and  such  equip- 
ment is  used  on  interurban  railways  for 
snow  removal.  Snow  sweepers,  however, 
are  a necessary  part  of  the  equipment  of 
street  railways  operating  in  climate  where 
any  considerable  amount  of  snow  falls 
during  the  winter  months. 

Manufacturers: 

Q & C Co.,  The,  90  West  St.,  New  York, 
N.  Y.  "Q  & C.” 

Root  Spring  Scraper  Co.,  The,  Kalama- 
zoo, Mich. 

Russell  Car  & Snow  Plow  Co.,  Ridgeway, 
Pa.  “Russell.” 

SNOWITE  SIGN  WORKS.— 2124-2130  N. 
Hudson  Ave.,  Chicago,  111.  Manufacturer 
of  electric  signs.  Proprietor,  Fred  Parker; 
sales  manager,  Harry  S.  Parker. 

SNYDER. — Trade  name  for  electric  fur- 
naces manufactured  by  the  Industrial 
Electric  Furnace  Co.,  53  W.  Jackson  Blvd., 
Chicago,  111. 

SNYDER- McFADDEN  CO.— 602  Pierce 
St.,  Sioux  City,  Iowa.  Manufacturer  of 
lighting  fixtures.  President,  E.  L.  Snyder; 
secretary,  W.  J.  McFadden. 

SNYDER  MFG.  CO.,  THE  BROCK.— 
Grimsby,  Ont.,  Can.  Manufacturer  of  elec- 
tric irons.  Brock  Snyder,  proprietor.  Ex- 
clusive distributor,  Wentworth  Electric 
Co.,  Lister  Bldg.,  Hamilton,  Ont.,  Can. 

SOAPSTONE. — A soft,  oily  stone  of 
grayish-green  or  brown  color,  sometimes 
called  talc,  of  which  it  is  one  form.  It  is 
used  for  hearths  and  sink  linings  and  oc- 
casionally for  electrical  insulation  in  the 
form  of  barriers  or  slabs  for  bus  compart- 
ments, circuit  breakers,  switches,  etc. 
(Also  see  Talc.) 

SOAPSTONE  BARRIERS,  SLABS, 
ETC.,  FOR  DISCONNECTS,  BUS  COM- 
PARTMENTS.  SWITCH  CELLS,  ETC.— 

Soapstone  is  frequently  used  for  arc-pre- 
ventive barriers  between  adjacent  poles  of 
high-tension  disconnecting  switches,  cir- 
cuit breakers,  lightning  arresters,  etc.,  and 
to  form  the  cell  compartments  for  large- 
capacity  oil  switches,  reactors,  etc.,  in 
large  power  houses.  It  is  also  used  to 
form  bus  compartments,  long  slabs  being 
run  between  the  busbars.  Soapstone  is 
easily  cut  and  machined  and  Is  not  af- 
fected by  acids,  oils  or  alkalies  and  Is 
therefore  very  useful  for  insulating  slabs. 

Manufacturers: 

Alberene  Stone  Co.,  228  E.  23rd  St.,  New 
York,  N.  Y. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St..  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

SOAPSTONE.  PULVERIZED,  FOR 
LUBRICANT. — This  lubricant  is  common- 
ly used  for  lubricating  fish  wire  or  tape  in 
fishing  a conduit,  also  for  metal  parts 
which  do  not  require  a high-grade  lubri- 
cant. 

Manufacturers: 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Talc  Products  Co.,  7 Hanover  St.,  New 
York,  N.  Y. 

Williams  & Co.,  C.  K..  Easton,  Pa. 

SOCIETY  FOR  ELECTRICAL  DEVEL- 
OPMENT, INC. — This  organization  came 
into  existence  in  October,  1912.  It  has  a 
membership  of  over  1,300  leading  central 
stations,  electrical  manufacturers,  Job- 
bers, dealers  and  contractors  from  every 
State  in  the  Union,  and  a few  members  in 
European  countries,  Canada,  the  Hawaiian 
Islands,  Australia,  Porto  Rico  and  Japan. 
An  Electrical  Development  Association 
has  recently  been  started  in  Great  Britain 
patterned  upon  the  same  general  plan  to 
develop  the  electrical  industry  there. 

Everybody  in  the  electrical  industry, 
whether  making,  selling  or  installing  elec- 
trical apparatus  or  making  and  distribut- 
ing electric  current,  everybody  using  elec- 
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trie  power  in  factories  and  the  public  at 
large,  all  these  are  interested  in  knowing 
what,  how  and  why  things  are  done  elec- 
trically, and  what,  how  and  why  other 
things  could  or  should  be  done  electrically. 
The  dissemination  of  such  information 
among  the  men  in  the  industry  and  to  the 
consumer  of  the  industry’s  product,  is  one 
of  the  chief  activities  of  the  Society  for 
Electrical  Development,  and  is  undoubt- 
edly the  most  effective  work  possible  for 
developing  further  uses  of,  and  increased 
demand  for  electricity. 

The  purpose  of  the  Society  is  to  popu- 
larize electric  service,  Just  as  automobil- 
ing  has  been  popularized*  and  thus  in- 
crease the  use  by  the  public  of  electric 
current  for  all  useful  purposes  as  a means 
for  developing  a greater  demand  for  cur- 
rent. for  apparatus,  for  supplies  and  for 
appliances;  to  promote  co-operative  plan- 
ning and  execution  of  various  methods  ef- 
fective to  this  end.  and  thus  promote  the 
development  of  the  electrical  business; 
also  to  maintain  the  industry  in  the  high- 
est confidence  of  the  public.  Its  educa- 
tional object  is  expressed  by  its  slogan, 
“Do  It  Electrically.” 

The  by-laws  are  so  drawn  as  to  give 
all  branches  of  the  electrical  Industry 
equal  representation  on  the  Board  of  Di- 
rectors and  the  Executive  Committee. 
Care  is  also  taken  to  have  all  branches 
represented  on  any  special  committees  ap- 
pointed. 

The  Society  has  taken  the  leadership  in 
national  electrical  trade  activities  by  pro- 
moting and  conducting,  with  the  assist- 
ance of  the  united  electrical  interests, 
four  great  campaigns:  “Electrical  Prosper- 
ity Week,”  Nov.  29  to  Dec.  4,  1915;  "Amer- 
ica’s Electrical  Week,”  Dec.  2 to  Dec.  9. 
1916;  "America’s  Electrical  Christmas.” 
December,  1917;  "Save-By-Wire  Month,” 
September,  1918.  Also  the  spring  house- 
wiring campaigns:  "Wire  Your  Home 
Month.”  1916;  "Wire  Your  Home  Time,” 
1917;  "Electrify  Your  Home,”  1919;  and 
the  "Electrical  Christmas.”  1918,  1919, 

1920.  The  purpose  of  these  various  cam- 
paigns was  to  bring  forcibly  to  the  atten- 
tion of  the  public  important  electrical 
facts,  to  concentrate  the  attention  simul- 
taneously all  over  the  country  and  there- 
by create  a greater  demand  for  electric 
service  and  appliances. 

The  Society  has  found  it  necessary  to  do 
considerable  educational  work  within  the 
industry  and  has  issued  a number  of  book- 
lets, prominent  among  which  is  the  "Elec- 
tric Range  Handbook.”  The  Society  also 
issues  a monthly  periodical  known  as  the 
"Monthly  Sales  Service.”  It  contains  sell- 
ing suggestions,  campaign  ideas  and  ad- 
vertising copy  prepared  for  use  in  news- 
papers. The  necessary  cuts  or  matrices 
are  supplied  free  of  charge.  Where  suf- 
ficient local  co-operation  is  secured,  the 
newspapers  are  supplied,  by  the  Society, 
with  reading  matter  of  an  electrical  char- 
acter but  of  general  Interest  to  run  with 
the  advertising  and  in  many  cities  a spe- 
cial electrical  page  is  carried  at  least  once 
a week  in  the  leading  newspapers. 

The  Society  maintains  a staff  of  adver- 
tising specialists  who  render  personal  ser- 
vice to  members  upon  request  and  without 
charge.  They  are  regarded  as  on  the 
members’  staff  to  be  called  upon  at  any 
time  for  any  assistance  they  can  render. 

While  this  special  service  is  an  im- 
portant part  of  the  Society’s  work,  its 
most  important  activity  is  its  all-the- 
year-around  education  of  the  public  to  a 
greater  appreciation  of  electricity  as  a 
convenience  in  the  household,  factory, 
mill,  shop,  on  the  farm,  etc. 

Officers  for  1920-1921  are:  President  W. 
W.  Freeman;  vice-presidents,  J.  E.  Mon- 
tague, A.  W.  Burchard,  Fred.  Bissell.  J. 
R.  Crouse,  J.  R.  Strong;  assistant  to  pres- 
ident, William  L.  Goodwin;  secretary- 
treasurer,  J.  Smieton,  Jr.;  chairman  of 
Executive  Committee,  C.  L.  Edgar.  The 
Society  has  its  headquarters  at  522  5th 
Ave.,  New  York,  N.  Y. 

SOCIETY  FOR  THE  PROMOTION  OF 
ENGINEERING  EDUCATION. — Secretary, 
Dean  F.  L.  Bishop,  University  of  Pitts- 
bi.rgh,  Pittsburgh,  Pa. 

SOCKET. — A socket  is  an  outlet  of  an 
electric  circuit  and  designed  to  receive  and 
grip  the  end  of  an  incandescent  lamp  or 
attachment  plug,  and  to  complete  the  elec- 
tric circuit  connections  therefor.  Specific- 
ally, a socket  is  sucji  a device  as  is  de- 
signed with  a cap  having  a threaded  hole 
of  such  size  as  to  screw  onto  a fixture 
pipe  or  stem  or  fixture  arm,  or  having  a 
smooth  Insulating  bushing  Inserted  in  the 
threaded  hole,  to  be  used  on  a drop  cord 
or  extension  cord.  As  such  it  may  re- 
ceive an  incandescent  lamp  or  an  attach- 
ment plug  to  permit  the  use  of  small- 
capacity  household  or  similar  appliances. 

Much  confusion  exists  among  the  public 
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and  to  a limited  extent  in  the  electrical 
industry  in  the  use  of  the  words  socket 
* and  receptacle.  A receptacle  may  also  be 
designed  to  accommodate  an  incandescent 
lamp  or  an  attachment  plug.  The  distinc- 
tion between  the  two  is  in  the  method  of 
mounting,  the  receptacle  having  a base 
designed  for  rigid  mounting  on  a wall  or 
other  flat  surface  or  in  an  * outlet  box, 
while  the  socket  is  intended  for  use  on  a 
fixture  or  cord. 

Sockets  are  made  for  a large  number  of 
related  purposes.  They  have  been  very 
largely  standardized  so  that  even  for  the 
various  special  forms,  the  part  to  receive 
the  lamp  or  attachment  plug  is  the  same 
in  each  of  five  standard  sizes  and  forms. 
Medium-base  screw  sockets  are  the  most 
widely  used,  and  in  addition  there  are  the 
automobile  or  bayonet,  miniature  and  can- 
delabra sockets  and  the  mogul  types. 
Many  years  ago  a large  number  of  types 
of  connections  were  used,  many  types  em- 
ploying a plug  or  bayonet  connection. 
Standardization  has  resulted  in  the  use  of 
the  Edison  screw  shell  for  all  makes  in 
the  United  States  now,  with  the  exception 
of  the  bayonet  type  that  is  still  used  for 
automobile  lamps. 

SOCKET  ADAPTERS,  REDUCERS  OR 
EXTENSIONS. — See  Adapters,  reducers 
and  extensions,  socket. 

SOCKET  ATTACHMENTS.— See  At- 

tachments, socket. 

SOCKET  BODIES. — The  interior  porce- 
lain bodies  with  contacts  and  with  or 
without  switching  mechanism  used  in  the 
assembly  of  electric  lamp  sockets,  espe- 
cially of  the  interchangeable  types.  Gen- 
erally socket  bodies  are  provided  with  an 
enclosing  metal  shell.  They  are  made  in 
three  principal  forms,  keyless,  with  a key 
or  with  pull-chain  mechanism.  The  bodies 
are  used  to  provide  a certain  amount  of 
flexibility  in  socket  construction.  Any 
type  of  body  may  be  used  with  any  type 
of  socket  cap  to  provide  different  size 
nipples  either  male  or  female,  fixture  caps, 
pendent  caps,  angle  caps,  etc. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  ‘‘Arrow.’* 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Freeman  Electric  Co.,  E.  H.,  803  E. 

State  St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P  & S.” 

SEARS.  HENRY  D.,  80  Boylston  St., 
Boston.  Mass. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Whterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

SOCKET  BUSHINGS. — See  Bushings, 
socket. 

SOCKET  CHAINS.— See  Chains,  ball  or 
bead,  for  pull  sockets,  etc. 

SOCKET  CLUSTERS. — See  Clusters, 
fixture  and  socket. 

SOCKET  COVERS  OR  HUSKS.— See 

SOCKET  FLASHERS.— See  Flashers, 
socket  type. 

SOCKET  KEYS.— See  Keys,  socket  and 
switch. 

SOCKET  LININGS.  — See  Linings, 
socket* 

SOCKET  RINGS.— See  Rings,  socket. 

SOCKET  SHELLS.— See  Shells,  socket. 

SOCKET  TRANSFORMERS.  — See 
Transformers,  socket  type. 

SOCKET  TAPS. — See  Current  taps. 

SOCKETS,  ANGLE. — Angle  sockets  are 
made  out  of  any  standard  socket  body  by 
means  of  an  angle  cap.  They  are  gener- 
ally used  on  fixtures  where  the  stem  is 
set  horizontal  or  at  an  angle  and  it  is 
desired  to  have,  the  lamp  vertical.  The 
angle  caps  are  made  for  %,  %,  or  %-inch 
stems.  Keyless,  pull-chain,  key,  push- 
button and  locking  socket  bodies  may  all 
be  made  up  as  angle  sockets.  They  are 
also  made  with  either  brass  or  porcelain 
shells. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1228.) 

SOCKETS,  AUTOMOBILE  AND  OTH- 
ER EDI -SWAN  OR  BAYONET,— These 


sockets  have  slotted  shells  to  fit  the  pins 
of  the  bayonet  type  lamps  and  are  made 
for  either  of  the  two  common  types  of 
bayonet  bases,  that  is,  with  either  one  or 
two  contacts  in  the  base.  The  automobile 
sockets  are  often  made  as  an  integral  part 
of  an  automobile  lamp  fitting  for  attach- 
ment to  some  particular  part  of  the  auto- 
mobile. 

Manufacturers: 

Accessories  Mfg.  Co.,  2311-29  N.  Craw- 
ford Ave.,  Chicago,  111. 

ANDERSON  ELECTRIC  & EQUIP- 
MENT CO.,  154-160  Whiting  St.,  Chi- 
cago, 111. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Chicago  Electric  Mfg.  Co.,  2801-2819  S. 
Halsted  St.,  Chicago,  I1L  “Handy.” 

Cole  & Co.,  Henry,  54  Old  Colony  Ave., 
Boston,  Mass. 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Metal  Specialties  Mf&.  Co.,  338-52  N. 
Kedzle  Ave.,  Chicago,  111.  “Presto.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Poliak  Tool  & Stamping  Co.,  81-85  Fre- 
port  St.,  Dorchester,  Boston,  Mass. 
"Universal.” 

Waterbury  Mfg.  Co.,  236  Grand  St, 
Waterbury,  Conn. 

SOCKETS,  CANDELABRA  AND  MIN- 
IATURE.— Lamp-holding  devices  designed 
to  be  fastened  to  a threaded  pipe  as  on 
fixtures  or  hung  on  the  supply  wires  as  a 
pendant  and  having  screw  shells  of  nomi- 
nal %-in.  diameter  for  the  candelabra 
size  and  %-in.  for  the  miniature  size. 
They  are  used  principally  on  special  dec- 
orative lighting  fixtures  or  for  other  dec- 
orative purposes.  Candelabra  sockets  are 
rated  at  75  watts,  125  volts  maximum,  or 
not  more  than  one  ampere  at  any  voltage 
for  the  keyless  type,  and  75  watts,  % am- 
pere maximum  for  the  key  type.  Minia- 
ture sockets  are  used  extensively  for 
flashlights.  Christmas  tree  lighting  sets, 
small  decorative  fixtures,  etc.  They  are 
not  provided  with  switching  mechanism 
and  often  have  no  external  casing  or  shell. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO., 
1011  Market  St.,  St.  Louis,  Mo.  "Ajax.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn,  “Arrow.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Campbell  Co.,  A.  S.,  161  Prescott  St., 
East  Boston,  Mass.  "Cello.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.,  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

FEDERAL  ELECTRIC  CO.,  8700  * S. 
State  St.,  Chicago,  111.  “Federal.” 
(See  display  adv.  page  1291.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (£5ee  adv.  pages  1203-1223.) 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Hubbell,  Inc.,  Harvey,  Bridgeport, 
Conn.  "Quick  Catch.” 

Morse,  Frank  W.,  289  Congress  St., 

Boston,  Mass. 

Motor  Specialties  Co.,  Waltham,  Mass. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville,  Conn. 

Paiste  Co..  H.  T.,  Philadelphia,  Pa. 
"Paiste,”  "Multipo.”  (Exclusive  dis^ 
tributor,  Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  & S.” 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  "Peerless  E-Z- 
Wire.” 

SEARS.  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Waldman.  John  J.,  64  Murray  St.,  New 
York,  N.  Y. 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18th  St.,  New  York,  N. 
Y.  (See  display  adv.  page  1305.) 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
New  York,  N.  Y.  "Woodwin.” 

SOCKETS,  CANDLE.  — Lamp-holding 
devices  in  the  form  of  tubular  casings  en- 
closing screw  shells  and  wiring  connec- 
tions, designed  to  imitate  the  appearance 
of  candles  on  candelabra  fixtures,  chande- 
liers, etc.  Some  are  made  as  extension 
sockets  having  a screw  shell  at  the  top 
and  the  connecting  screws  placed  at  the 
bottom,  either  in  connection  with  a switch 
mechanism  or  on  a porcelain  base.  Other 
sockets  are  made  to  be  supported  on  an 
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adjustable  stem  inside  of  the  candle  cas- 
ing. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow.” 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO., 
Chicago,  New  York,  San  Francisco, 
Toronto.  Candle  socket  for  fixtures 
and  portables  in  wood. — Adv. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant,”  “Wrink- 
let.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.,  Ont.,  Can. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  111. 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J.  , 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Hubbell,  Inc.,  Harvey,  Bridgeport, 
Conn. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste,”  "Multipo.”  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18th  St.,  New  York,  N. 
Y.  (See  display  adv.  page  1305.) 

Yost  Electric  Mfg.  Co.,  1805  Hawthorne 
St.,  Toledo,  Ohio. 

SOCKETS,  COMPOSITION.  — Lamp- 
holding devices  having  the  enclosing  shells 
or  bodies  of  molded  insulating  materials. 
They  are  generally  in  the  form  of  weath- 
erproof sockets  having  the  wires  inserted 
and  sealed  in  the  socket.  They  are  gen- 
erally made  without  any  switching  mech- 
anism. Use  of  composition  instead  of 
porcelain  has  made  considerable  headway 
because  of  the  fragility  of  porcelain  and 
toughness  of  the  compositions. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO., 
1011  Market  St.,  St.  Louis,  Mo. 
"Ajax.” 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO., 
Chicago,  New  York,  San  Francisco, 
Toronto.  (See  display  adv.  pages  1231- 
1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
"CemCo.” 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J.  "Freeman.” 

GARFIELD  MFG.  CO..  Garfield,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Hubbell,  Inc.,  Harvey,  Bridgeport, 
Conn. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Oliver  Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste,”  "Multipo.”  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

PARKER  & SON.  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Composition  weather- 
proof sockets,  made  to  withstand  ex- 


Weatherproof  Socket 

treme  service  conditions.  The  con- 
densite  sockets  are  suitable  for  use 
where  high  temperatures  exist,  and 
will  withstand  500°  F. — Adv. 
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Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18th  St.,  New  York,  N. 
Y.  (See  display  adv.  page  1305.) 

SOCKETS,  DECORATIVE  LIGHTING 
OR  STREAMER. — These  sockets  are  used 
for  strings  of  lamps  hung  in  outdoor  loca- 
tions for  decoration  In  amusement  parks, 
carnivals,  pageants,  and  for  street  pa- 
rades or  like  celebrations.  The  sockets 
are  a weatherproof  type  generally  having 
short  pigtail  wires  for  attachment  to  the 
lines  permanently  fastened  within  the 
socket. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

Freeman  Electric  Co..  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18th  St.,  New  York.  N. 
Y.  (See  display  adv.  page  1305.) 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
Ney  York,  N.  Y.  “Woodwin.” 

SOCKETS,  DIMMING  OR  REGULAT- 
ING.— To  regulate  the  brightness  of  in- 
candescent lamps  they  are  dimmed  by  in- 
serting a resistance  In  the  lamp  circuit. 
Dimming  sockets,  similar  in  appearance  to 
the  ordinary  types,  have  this  resistance 
concealed  within  the  socket  body  or  shell 
and  permanently  connected  in  the  lamp 
circuit.  Various  devices  are  used  to  regu- 
late or  vary  this  lesistance.  Two  cords 
may  hang  from  the  socket  to  move  a 
sliding  contact  back  or  forth,  or  the  sock- 
et shell  may  be  provided  with  a securely 
attached  shade  holder  so  that  turning  of 
the  shade  moves  the  sliding  contact.  These 
sockets  serve  the  same  purposes  as  the 
separate  lamp  dimmers,  but  are  fastened 
to  the  fixture  instead  of  being  screwed 
into  an  ordinary  socket.  Also  see  Dim- 
mers, lamp  socket. 

Manufacturers: 


AN  YLITE 


a small  fan. 
current. — Adv. 


ELECTRIC  CO..  Fort 
Wayne.  Ind.  Anylite 
Electric  Dimmer.  De- 
signed for  devices  con- 
suming not  more  than 
40  watts.  A socket 
type  regulator  which 
cuts  down  the  light  by 
a series  of  steps,  or 
regulates  the  speed  of 
Direct  or  alternating 


Wirt  Co.,  5221  Greene  St.,  Philadelphia, 
Pa.  “Dim-A-Lite.” 


SOCKETS,  DOUBLE-DUTY.— A special 
form  of  duplex  or  twin  sockets.  See 
Sockets,  duplex  or  twin. 

SOCKETS,  DUPLEX  OR  TWIN.— A 
combination  in  one  body  of  an  attachment 
plug  and  two  sockets  all  wired  in  parallel. 
The  plug  fits  any  standard  medium-base 
socket  or  receptacle  and  the  two  sockets 
are  usually  also  medium-base  type  and 
are  mounted  at  an  angle  to  each  other, 
the  three  elements  being  arranged  like 
an  isosceles  triangle.  The  device  makes 
two  sockets  out  of  one  and  thus  permits 
attaching  two  lamps,  or  a lamp  and  an  ap- 
pliance, or  two  appliances  to  an  originally 
single  outlet.  It  is  therefore  of  special 
value  in  rooms  where  there  is  but  one  out- 
let and  connection  of  an  appliance  to  that 
outlet  would  deprive  one  of  the  use  of  the 
lamp  that  belongs  in  It.  These  sockets 
have  many  other  uses,  however,  and  have 
proven  quite  popular.  They  serve  the 
same  purpose  as  a multiple  type  current 
tap.  To  emphasize  the  possibility  of 
using  twin  or  duplex  sockets  both  for  a 
lamp  and  an  appliance,  some  of  them  are 
called  “double-duty”  sockets. 

For  trough  reflectors  or  fixtures  and 
similar  lighting  devices,  it  may  be  desired 
to  have  two  sockets  on  one  current  outlet. 
For  such  purposes  double  sockets  which 
fasten  to  standard  size  fixture  pipe  are 
made.  These  have  the  two  sockets  fac- 
ing in  opposite  directions,  the  socket  bod- 


ies being  joined  on  directly  opposed  sides 
of  a central  stem  or  common  cap  that 
fits  into  the  outlet  at  right  angles  to  the 
axes  of  the  sockets. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO..  St. 
Louis.  Mo  The  Ajax  No.  22  is  a double 
socket,  with  moulded 
husks  of  high  heat-re- 
sisting material.  It  is 
of  solid,  sturdy  con- 
struction, designed  to 
permit  lamp  to  remain 
in  position  intended 
Uses  ordinary  W.  P 
socket  shade  holder,  and 
side  sockets  at  45  deg 
angle,  for  convenience 
AJax  Double  Qf  making  attachments 
so  and  preventing  inter- 

ference with  door  of  receptacle  plates. 
— Adv. 

ANYLITE  ELECTRIC  CO.,  Fort 
Wayne,  Ind.  The  “Any- 
lite-Twin”  Plug.  An  im- 
proved double  socket. 
Con  str;iction  entirely 
new.  being  built  like  a 
bridge.  Equipped  with 
spring  contacts.  Light 
and  strong.  Outer  cov- 
ering serves  merely  as 
an  insulation.  Every,  home  needs 
three.  Write  for  bulletin — Adv. 
BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Benja- 
min twin  sockets 
are  adaptable  tr 
many  classes  of 
work  from  win- 
dow and  cove 
lighting  to  elec- 
tric railway  light- 
ing and  signaling 
Furnished  in  por- 
celain body  as  il 
Benjamin  lustrated,  or  in 

Twin  Socket  brass  shell  witl 

fibre  or  porcelain 
lining.  Also  two  to  six  outlet  clusters, 
plug  or  socket  type. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Esier  Electric  Mfg.  Co.,  416  Lincoln  St.. 

Marion,  Ind.  “Jiffy.” 

Freeman  Electric  Co..  E.  H.,  803  E. 

State  St.,  Trenton.  N.  J.  “Security.” 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Greist  Mfg.  Co.,  New  Haven,  Conn. 
“Wallace.” 

Hubbell,  Inc.,  Harvey,  Bridgeport. 
Conn. 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  The  “Tusum”  double 
socket  plug  is  constructed  of  highly 
finished,  strong  composition,  of  a 


“Tusum”  Double  Socket  Plug 


dark  brown  color,  having  shade  holder 
rings  for  “Uno”  type  shade  holder. 
They  are  wired  in  multiple  or  in 
series,  and  *will  withstand)  450  de- 
grees of  heat  without  injury. — Adv. 

RICHARDS  & CO.,  GEORGE.  555  W 
Monroe  St.,  Chicago,  111.  Exclusive  dis- 
tributor of  the  Hemco  Twin-LIte  Plug: 
a practical  utility,  giving  twin  service 
from  a single  socket.  The  Twin -Lite 
can  be  used  wherever  an  extra  light 
is  needed  or  an  attachment  desired  for 
operating  an  electric  fan,  washing  ma- 


chine, vacuum  cleaner,  flat  iron,  perco- 
lator, etc.  It  is  made  of  indestructl- 


Hemco  Twin-LIte  Plug 


ble  Condensite,  molded  -into  one  piece, 
with  a highly-polished,  seamless  sur- 
face, and  will  stand  up  under  continu- 
ous rough  usage.  The  Twin-LIte  has 
a wide  field  of  application  in  homes, 
"hotels.  clubs,  factories,  etc. — Adv. 

Schweitzer  & Herz,  231  N.  Wells  St., 
Chicago.  111. 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y.  “2-1.” 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18th  St.,  New  York,  N.  Y. 
(See  display  adv.  page  1305.) 

SOCKETS  FOR  ELECTRON  TUBES.— 

Sockets  for  electron  tubes  are  generally 
made  of  the  bayonet  type.  They  have 
four  connections,  as  a rule,  and  the  base 
of  the  socket  is  provided  with  four  holes, 
into  which  the  prongs  of  the  tubes  may 
fit.  They  are  generally  made  with  a lock- 
ing arrangement  so  that  when  the  tube  is 
inserted  a slight  twisting  action  is  neces- 
sary to  complete  the  circuit  and  secure 
the  tube  in  place.  Special  sockets  are 
also  made  having  different  numbers  of 
contacts  for  special  electron  tubes  in 
which  the  lead-in  wires  may  be  brought 
out  of  both  ends  of  the  tube,  or  for  tubes 
containing  more  than  three  elements.  Also 
see  Electron  tubes. 

Manufacturers: 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd..  Lynbrook.  L.  I.,  N.  Y. 

SOCKETS,  LOCKING.— Lamp  sockets 
provided  with  means  for  locking  a lamp 
screwed  into  the  socket  to  prevent  theft 
or  removal  by  unauthorized  persons  or 
losening  due  to  vibration  on  street  cars 
or  similar  locations.  There  are  several 
attachments  and  methods  of  locking,  all  of 
which  require  a special  key  to  operate. 
The  locking  is  usually  accomplished  by 
running  a set  screw  down  to  engage  the 
lamp  base  or  by  using  a free  swiveling 
screw  shell  which  is  made  rigid  for  remov- 
ing the  lamp  by  insertion  of  the  key. 
These  sockets  are  made  ih  the  ordinary 
metal  shell  type,  also  porcelain  or  molded 
composition  types. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St.. 
Hartford,  Conn.  “Arrolock.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  The  Benjamin  locking  socket 
No.  86  effectively  pre- 
vents the  removal  of 
lamps  until  the  proper 
key  is  used,  altho 
it  permits  a lamp  to 
be  inserted  and  locked 
without  the  use  of  a 
key.  The  illustration 
is  . a phantom  view 
showing  interior  con- 
struction and  key  No. 
1399  (upper  half)  in- 
serted. It  is  medium 
base  of  two-picce  por- 
celain, easy  - to  - wire 
type#and  is  applicable 
to  indoor  or  outdoor 
service.  This  is  a de- 
pendable device  for  the  prevention  of 
lamp  theft. — Adv. 

Bryant  Electric  Co.,  The,  1421  State  SL. 
Bridgeport,  Conn.  “Bryant,”  “Bry- 
lock. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont..  Can. 

Freeman  Electric  Co..  E.  H.,  803  E. 
State  St.,  Trenton.  N.  J.  “Pushlok.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 


Benjamin 
Locking  Socket 
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L.  M.  T.  Lamp  Saving  Device  Co.,  168 
Bridge  St.,  Springfield,  Mass.  "L. 

Palate  Co.,  H.  T..  Philadelphia,  Pa. 
"Paiste,"  “Multipo.”  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co.. 
342  Capitol  Ave.,  Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "Shurlok." 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

SOCKETS,  MAGNETIC  HOLDING.— 
Lamp  holding  sockets  having  bases  en- 
closing magnetic  coils  with  the  windings 
usually  in  series  with  the  lamps  and  in- 
tended to  be  placed  in  contact  with  ma- 
chinery, work  benches  with  metal  tops, 
etc.,  the  magnetic  attraction  securing 
them  in  convenient  locations. 

SOCKETS,  MEDIUM  AND  MOGUL, 
STANDARD. — Lamp-holding  devices  de- 
signed to  be  fastened  to  threaded  pipe  as 
on  fixtures  or  hung  on  the  supply  wires 
as  pendants.  These  sockets  have  screw 
shells  of  1-in.  diameter  for  the  medium- 
base  size  and  1%-in.  diameter  for  the 
mogul- base  size.  Medium  sockets  are  by 
far  the  most  widely  used  size,  being 
standard  for  practically  all  lighting  fix- 
tures and  portable  lamps,  except  in  the 
very  large  and  very  small  ratings  for  in- 
dividual lamps.  They  may  be  made  up  in 
a number  of  forms  from  three  standard 
socket  bodies  and  interchangeable  caps; 
they  are  generally  provided  in  the  three 
standard  types,  keyless,  key  and  pull- 
chain,  the  two  latter  including  switching 
mechanisms.  They  are  generally  rated  at 
250  watts.  250  volts  for  key  and  pull-chain 
or  push-through  switch  types,  unless  pro- 
vided with  a special  quick-make  and 
quick-break  mechanism.  Keyless  sockets 
are  rated  at  660  watts,  250  volts.  Mogul 
sockets  are  nearly  always  made  without  a 
switching  mechanism  and  are  rated  at 
1500  watts,  250  volts. 


Manufacturers; 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y.  “Levi- 
ton." 

Armstrong  & White,  Renshaw  Bldg., 
Pittsburgh,  Pa. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.. 
Chicago.  New  York,  San  Francisco, 
Toronto.  (See  display  adv.  pages  1231- 
1234.) 

Bryant  Electric  Co..  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant,"  "Wrink 
let." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

Federal  Hardware  & Electric  Co.,  Ever- 
ett. Mass.  „ _ 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St..  Trenton,  N.  J.  "Security." 

GENERAL  ELECTRIC  CO..  Schenec 
tadv,  N.  Y.  (See  adv.  pages  1203-1223.) 

Hubbell,  Inc.,  Harvey.  Bridgeport. 
Conn.  "Quick  Catch."  "Prestum," 
“Lockshell." 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  "Levo- 
ller." 

NATIONAL  X-RAY  REFLECTOR  CO. 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page 
1405.) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste,"  "Multipo."  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "Fluto,"  "Flutolier," 
"Goliath,"  "Passmour." 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..  Chicago,  111.  "Peerless  E-Z- 
Wire." 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
"Pemco." 

SEARS.  HENRY  D.,  80  Boylston  St. 
Boston,  Mass. 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

Yost  Electric  Mfg.  Co.,  1805  Hawthorne 
St.,  Toledo,  Ohio. 


SOCKETS,  PORCELAIN.  — Lamp-hold- 
ing sockets  in  which  the  bodies  together 
with  the  outer  shells  are  made  of  glazed 
molded  porcelain.  They  are  made  either 
in  the  keyless  type  or  having  key,  pull- 
chain  or  push- through  switching  mechan- 
isms. Porcelain  sockets  are  arranged 
either  for  pendent  or  fixture  mounting  and 
are  furnished  in  white,  gray,  brown  or 
blue  porcelain,  sometimes  having  an  orna- 
mental form.  They  are  used  largely  for 
outside  work,  as  weatherproof  sockets, 
also  for  fixtures  and  lamp  outlets  in  damp 


or  corrosive  places,  as  in  basements, 
laundries,  vat  rooms,  packing  houses, 
chemical  and  battery  rooms,  boiler  rooms, 
etc.  In  hospitals  and  sometimes  in  bath- 
rooms they  are  used  with  white -enameled 
fixtures  to  secure  a harmonious  finish.  Oc- 
casionally porcelain  sockets  are  provided 
with  metal  caps. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO.. 
1011  Market  St.,  St.  Louis.  Mo. 
"Ajax." 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.. 
Chicago,  New  York,  San  Francisco, 
Toronto.  (See  display  adv.  pages  1231- 
1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St,  W.,  Toronto,  Ont.,  Can. 

Cole  & Co..  Henry,  54  Old  Colony  Ave., 
Boston,  Mass. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 

CRESCENT  ELECTRIC  CO.,  P.  O.  Box 
178.  Mountain  Grove,  Mo.  "Acme." 
CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Porcelain  Sock- 
ets are  manufactured  in  the  standard 
C-H  push-button  type 
and  have  the  regular 
C-H  capacity— 600 
watts.  The  porcelain 
casing  is  proof  against 
shock  and  makes  a 
very  desirable  fixture 
for  bathrooms,  laun- 
dries, and  other  loca- 
tions where  cement 
floors  are  used.  The 
porcelain,  when  soiled, 
rui  can  be  wiped  off  with 

oh  7«o  a mol8t  ci0th  and 

made  to  look  like  new  after  years  of 
service.  See  display  adv.  pages  1225- 
1230.— Adv. 

Duncan  Electrical  Co..  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street.  Chicago,  111.  Federal  sockets 
are  all  of  the  best  workmanship  pos- 
sible. Features  of  No.  325  standard 
Federal  socket  are  as  follows:  The 
lamp  shelves  are  pure  copper  and  can 
be  removed  from  the  front.  They  are 
fastened  in  by  means  of  bronze  machine 
screws.  The  terminals  are  situated  at 
the  bottom  of  grooves  in  the  porcelain, 
through  which  the  conductors  run,  thus 
reducing  the  chances  of  short  circuit 
to  a minimum.  See  display  adv.  page 
1291.— Adv. 

F*reeman  Electric  Co.,  E.  H.,  803  E. 
State  St..  Trenton,  N.  J.  "Security,’ 
"Five  Hundred." 

GENERAL  ELECTRIC  CO.,  Schenec 
tadv,  N.  Y.  (See  adv.  pages  1203 
1223.) 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago. 111. 

Hubbell,  Inc.,  Harvey.  Bridgeport,  Conn. 
LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 
Machen  Electric  Mfg.  Co.,  4639-43  E. 
ThomDson  St?,  Brldesburg,  Philadel- 
phia, Pa.  „ 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
A Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

National  Porcelain  Co.,  Trenton,  N.  J. 
NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page 
1405.) 

Paiste  Co.,  H.  T..  Philadelphia.  Pa. 
"Multipo."  "Paiste."  (Exclusive  dis 
tributor,  Hart  & Hegeman  Mfg.  Co. 
342  Can! to!  Ave.,  Hartford,  Conn. 
PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg. W.  Va. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P  & S." 

Paulding.  Inc.,  J.  I..  New  Bedford.  Mass, 
SEARS,  HENRY  D.,  80  Boylston  St. 

Boston.  Mass.  ^ 

Southern  Electrical  Porcelain  Co.,  Inc. 
Erwin.  Tenn. 

Union  Electric  Co.,  Inc.,  Hamilton 
Clark  Sts.,  TYenton,  N.  J. 
WAKEFIELD  BRASS  CO.,  THE  F.  W. 

Woodland  Rd.,  Vermilion,  Ohio. 

Weber  Electric  Co.,  Schenectady,  N.  Y. 
"Weber." 


Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SOCKETS,  PUSH-BUTTON.  — Lamp- 
holding sockets  having  switching  mechan- 
ism to  control  the  lamp  circuit  operated  by 
push  buttons  projecting  through  the  outer 
shell  or  casing.  They  nave  a quick  make 
and  break  action  ana  therefore  are  gener- 
ally rated  at  660  watts,  250  volts.  Push- 
button sockets  are  made  in  both  the  pend- 
ent and  fixture  types.  They  have  the  ad- 
vantage of  indicating  by  the  position  of 
the  button  whether  or  not  the  circuit  is 
closed,  one  of  the  buttons  being  usually 
white  and  the  other  black. 

Manufacturers: 


Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  Tne,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
"CemCo.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 

Milwaukee.  Wis.  C-H 
Push  Sockets  are 
well-known,  the  Cut- 
ler-H  a m m e r Push 
button  switches  hav- 
ing been  in  use  for 
some  fourteen  years. 
Brass  shell  and 

porcelain  sockets  arc 

made.  See  display 
adv.  pages  1203-1223. 
— Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 

1223  ) 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Paiste,"  "Multipo."  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 

342  Capitol  Ave.,  Hartford.  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 

Syracuse,  N.  Y.  “P.  & S." 

SEARS,  HENRY  D.,  80  Boylston  St.. 

Boston,  Mass.  _ „ 

WATERBURY  BUTTON  CO..  835  S. 
Main  St..  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

SOCKETS,  REFLECTOR.  — Reflector 
sockets  are  generally  made  of  porcelain 
with  a one-piece  steel  reflector  enclosing  it 
and  forming  a protecting  shell.  The  socket 
is  fastened  to  conduit  by  means  of  a spe- 
cial fitting  which  permits  the  reflector  to 
be  raised  while  the  socket  is  being  wired. 
The  reflector  is  then  lowered  to  the  proper 
place.  They  are  used  for  industrial  light- 
ing units,  either  indoor  or  outdoor,  and 
are  provided  with  several  styles  and  sizes 
of  reflectors  which  are  usually  porcelain- 
enameled.  Wide  bearing  surfaces  between 
the  reflector  and  porcelain  sockets  are 
provided  to  give  sufficient  strength,  espe- 
cially for  resisting  wind  and  side  pressure. 


Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  Tor- 
onto. R.  L.  M.  Bowl,  Shallow  bowl. 
Cone  and  Elliptical  angle  reflectors  of 
porcelain  enameled  steel,  fitted  with 
heavy  substantial  connection  for  iron 
pipe  support  and  porcelain  socket. — 
Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chi- 
cago, 111. 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
"X-Ray."  (See  display  adv.  page 
1405.) 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Svracuse,  N.  Y.  "P.  & S." 

SOCKETS.  REVOLVING.— Lamp-holding 
devices  used  in  advertising  novelties,  etc., 
in  which  the  device  is  caused  to  revolve, 
presenting  changeable  effects  of  illumina- 
tion and  thus  attracting  more  attention 


Manufacturer: 

Wocher  & Son  Co..  The  Max,  23-29  W. 

6th  St.,  Cincinnati,  Ohio. 

SOCKETS,  SERIES  STREET  LIGHT- 
ING.— Sockets  for  series  street  lighting 
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are  of  two  general  types.  They  are  usu- 
ally made  to  receive  mogul-base  lamps. 
In  one  type,  known  as  the  fllm-cutout  type, 
a special  pair  of  contacts  separated  by  a 
paper  or  silk  film  are  connected  in  parallel 
with  the  lamp.  When  the  lamp  burns  out 
or  is  broken  the  voltage  across  it  increases 
rapidly.  At  a slight  increase  above  nor- 
mal the  film  punctures  and  short-circuits, 
this  again  completing  the  circuit.  Circuits 
with  this  type  of  socket  require  a con- 
stant-current regulator  at  the  station. 

The  other  type  of  socket,  known  as  the 
reactance  socket,  consists  of  a mogul-base 
socket  with  a special  reactance  coil 
mounted  above  or  below  it  and  connected 
in  multiple  or  shunt  with  the  lamp.  The 
reactance  coil  is  so  designed  that  when 
the  lamp  burns  out  the  reactance  coil  is 
thrown  in  series  into  the  circuit  and  has 
the  same  voltage  drop  across  it  as  the 
lamp  had.  At  the  same  time  it  only  con- 
sumes 4 or  5%  of  the  power  of  the  lamp. 
This  type  of  socket  is  used  on  circuits 
where  no  constant-current  regulator  is  re- 
quired and  where  the  circuit  is  connected 
to  a constant-potential  system. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J.  “Circle  F.“ 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
1278.) 

Philadelphia  Electrical  & Mfgt  Co.,  1228- 
86  N.  31st  St.,  Philadelphia.  Pa. 
“Pemco." 

SOCKETS,  SPECIAL  AND  MISCEL- 
LANEOUS.— This  classification  includes 
sockets  having  special  forms  of  mechanism 
or  of  enclosing  shells  adapting  them  to 
particular  forms  of  mounting,  or  special 
forms  of  fastenings  between  the  various 

Sarts.  Also  such  sockets  with  special 
ases  which  allow  of  adjustment  for  lamp 
focusing  in  headlights,  signal  lights,  cer- 
tain reflectors,  etc.  Other  miscellaneous 
types  not  separately  listed  herewith  are 
also  included  in  this  group. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO., 
1011  Market  St.,  St. 
Louis.  Mo.  The  Aja> 
No.  33  Triple  socket 
is  constructed  o' 
high  heat-reslstinf 
moulded  composition, 
similar  to  Ajax  No 
22,  illustrated  and 
described  undei 
Sockets,  duplex  and 
twin.  Send  for  our 
Ajax  Triple  Socket  complete  catalog. — 
Adv. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 
BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(Marine).  See  display  adv.  pages 
1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

De Forest.  Inc.,  Lee,  451  3rd  St.,  San 

Vmiu'iam  Pol 

Freemai  Efectric  Co..  E.  H..  803  E.  State 
St.,  Trenton,  N.  J.  “Circle  F." 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
“RVA." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
“X-Ray."  (See  display  adv.  page 
1405.) 

Ostrander  & Co.,  W.  R.,  371  Broadway, 
New  York,  N.  Y. 

Paiste  Co.,  H.  T.,  Philadelphia.  Pa. 
“Palste,"  "Multipo."  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  & S." 

Schweitzer  & Herz.  231  N.  Wells  St., 
Chicago,  111.  • 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass. 

Tremont  Products  Co.,  216  High  St.. 

Boston,  Mass.  "Staylit,"  “Varylite." 
UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 
WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 


SOCKETS,  TEMPORARY  SERVICE. — 
A type  of  socket  having  special  caps  pro- 
vided with  metallic  hooks  used  for  sup- 
porting the  sockets  on  span  wires  inde- 
pendently of  the  line  connections  in  tem- 
porary service.  Instead  of  hooks  set 
screws  with  sharp  points  which  make  con- 
tact by  piercing  through  the  insulation  are 
sometimes  used.  These  sockets  are  used 
mostly  for  temporary  outdoor  display  light- 
ing. 

Manufacturer: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

WALSH  ELECTRICAL  SUPPLY  ^ CO. , 
INC.,  151  W.  18th  St.,  New  York,  N.  Y. 
(See  display  adv.  page  1305.) 

SOCKETS,  TRANSFORMER.— When  a 
lamp  of  lower  than  rated  circuit  Voltage  is 
to  be  used  in  a socket  the  voltage  may  be 
reduced  by  a special  transformer  socket. 
This  socket  has  a small  autotransformer 
mounted  in  the  base  of  the  socket.  Such 
sockets  are  sometimes  used  in  locations 
where  a very  small  lamp  is  to  burn  all 
night,  as  in  a hallway. 


Manufacturers: 

Bryant  Electric  Co.,  The,  1421*  State  St., 
Bridgeport,  Conn.  “Bryant." 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Porcelain  primary 
transformer  cut-outs,  single  pole,  will 
operate  with  entire  satisfaction  under 
maximum  load  of  30  amperes  on  250 
volt  circuits.  Brown  glaze. — Adv. 

SOCKETS,  VAPORPROOF.— These  sock- 
ets, usually  made  with  a porcelain  body, 
are  designed  to  be  fastened  to  threaded 
conduit  or  hung  on  supply  wires  and  pro- 
vided with  fittings  for  holding  enclosing 
globes  to  exclude  corrosive  vapors  or  mois- 
ture. The  socket  usually  has  the  leading- 
in  wires  permanently  attached,  the  bush- 
ings being  air-sealed  where  the  wires 
enter. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J.  “Circle  F." 

Paiste  Co.,  H.  T.,  Philadelphia,  Pa. 
“Multipo,"  “Paiste."  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

Seidler-Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.  “S-M." 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

SOCKETS,  WEATHERPROOF.— Lamp- 
holding  devices  of  the  keyless  type  with 
porcelain  or  molded  composition  bodies  and 
permanently  sealed-in  connecting  leads. 
They  are  sometimes  provided  with'  metal 
caps,  which  are  attached  to  the  body  by 
screws,  for  making  water-tight  connections 
to  conduit  or  pipe.  These  sockets  are 
made  in  the  medium-base  and  mogul- base 
types,  for  external  use  in  fixtures  or 
pendants  and  for  illuminating  buildings, 
signs  or  billboards  and  other  displays. 

Manufacturers: 


AJAX  ELECTRIC  SPECIALTY  CO.,  1011 
Market  St.,  St.  Louis,  Mo.  “Ajax." 

Armstrong  & White,  Renshaw  Bldg., 

Pittsburgh,  JPa. 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford.  Conn.  “Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco, 

Toronto.  The  B e n c o 
weatherproof  sockets  are 
made  in  keyless  and  pull 
chain  types  and  with 

aluminum,  copper  or 
brass  shells.  The  caps 

are  tapped  % and  % in. 
pipe  thread.  As  shown 

. in  illustration,  reflectors 

^ 1 1 may  be  attached  in  a 

very  substantial  manner 
by  the  use  of  an  inge- 
nious threaded  shade  holder  (also 
weatherproof),  Benjamin  Type  “S." — 
Adv. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cole  & Co.,  Henry,  54  Old  Colony  Ave., 
Boston,  Mass. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo." 


CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

FEDERAL  ELECTRIC  CO.,  8700  S. 
State  St.,  Chicago,  111.  “Federal." 
(See  display  adv.  page  1291.) 

Freeman  Electric  Co..  E.  H.,  803  E. 
State  St.,  Trenton.  N.  J.  “Circle  F." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Paiste  Co.,  H.  T.,  .Philadelphia,  Pa. 
“Paiste,"  “Multipo."  (Exclusive  dis- 
tributor, Hart  & Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

PARKER  & SON,  INC.,  J.  H.,  Parkers- 
burg, W.  Va.  Porcelain  weather- 
proof sockets. — Adv. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

Seidler-Miner  Co.,  36  E.  Earned  St.,  De- 
troit, Mich.  “S-M." 

Trenton  Electric  & Conduit  Co.,  Tyler 
& Canal  Sts.,  Trenton,  N.  J. 

Union  Electric  Co.,  Inc.,  Hamilton  & 
Clark  Sts.,  Trenton,  N.  J. 

WALSH  ELECTRICAL  SUPPLY  CO., 
INC.,  151  W.  18  St.,  New  York,  N.  Y. 
These  sockets  are  hot-molded  under 
pressure,  or  a high  heat  resistant  com- 
position which  is  also  impervious  to 


water  or  weather.  They  have  copper 
Inside  shells  with  porcelain  bases  and 
are  fitted  with  6-in.  leads  of  No.  14 
stranded  rubber- covered  wire.  Also 
see  display  adv.  page  1305. — Adv. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Whterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SODIUM. — A very  soft,  light  metal. 
Symbol  Na;  at.  wt.  23.05;  sp.  gr.  0.97;  m.  p. 
96°  C.;  b.  p.  742°  C.  It  is  usually  obtained 
by  electrolysis  of  fused  sodium  hydrate,  as 
by  the  Castner  process,  which  see.  It  is 
used  mainly  as  a reducing  agent. 

SODIUM  AMALGAM.— An  alloy  of  me- 
tallic sodium  and  mercury;  it  can  be  pro- 
duced electrolytically  by  the  electrolysis  of 
a solution  of  a sodium  salt  with  a mercury 
cathode. 

SODIUM  CHLORIDE.— NaCl;  the  raw 
material  for  the  production  in  many  dif- 
ferent types  of  electrolytic  process,  of 
metallic  sodium,  sodium  hydrate,  sodium 
hypochlorite,  sodium  chlorate  and  chlor- 
ine. It  is  common  table  salt. 

SODIUM  HYDROXIDE.— NaOH;  it  Is 
produced  electrolytically  in  many  different 
types  of  process.  Commercially  it  is  called 
“caustic  soda."  Among  its  numerous  ap- 
plications of  special  interest  electrically  is 
its  use  as  the  electrolyte  for  alkaline 
primary  and  storage  batteries.  Combined 
open  and  closed -circuit  primary  cells,  such 
as  the  Edison-LaLande,  and  the  nickel- 
iron  storage  cells,  such  as  the  Edison,  use 
caustic  soda  In  preference  to  the  more 
expensive  caustic  potash  (KOH). 

Manufacturers: 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio. 
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Harshaw,  Fuller  & Goodwin  Co.,  Phila- 
delphia. Pa. 

Hooker  Electrochemical  Co.,  25  Pine  St., 

New  York,  N.  Y. 

Mallinckrodt  Chemical  Works,  St.  Louis, 

Mo. 

SODIUM  NITRITE.— See  Nitrites. 

SOEDERBERG  SELF-BAKING  ELEC- 
TRODE.— An  electric  furnace  electrode  in 
which  the  soft  carbon  mixture  is  baked 
automatically  by  the  heat  received  from 
the  furnace  while  the  electrode  is  in  use. 
The  electrode  is  enclosed  in  a sheet- iron 
casing  into  which  the  soft  mixture  is 
stamped  at  the  top,  the  whole  being  grad- 
ually lowered  as  the  electrode  is  consumed. 
New  casing  is  joined  on  by  welding.  The 
electrode  was  developed  recently  in  Nor- 
way, and  the  first  American  installation 
was  made  in  1920  at  Anniston,  Ala. 

SOHM  ELECTRIC  CO.  — 841-49  Blue 
Island  Ave.,  Chicago,  111.  Manufacturer  of 
electric  time  systems.  Business  estab- 
lished 1915.  President,  A.  L.  Sohm;  vice- 
president  and  general  manager,  G.  G. 
Schoneberger;  secretary  and  treasurer,  H. 
J.  Fiddelke;  sales  manager,  A.  T,  Lyon. 

SOLACE. — Trade  name  for  X-ray  inter- 
rupters and  fluoroscopes  manufactured  by 
the  Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

SOLAR. — Trade  name  for  therapeutic 
lamp  manufactured  by  the  Sanitarium 
Equipment  Co.,  Battle  Creek,  Mich. 

SOLAR. — Trade  name  for  commercial 
and  industrial  lighting  fixtures  manufac- 
tured by  the  Solar  Illuminating  Co.,  54  W. 
Lake  St.,  Chicago,  111. 

SOLAR  ELECTRIC  CO.— 124  W.  Lake 
St.,  Chicago,  111.  Manufacturer  of  sign 
flashers,  receptacles  and  plugs.  Business 
established  1905.  President  and  general 
manager,  John  C.  Smith;  vice-president, 
Dr.  A.  M.  Hewett;  secretary  and  treas- 
urer, Robert  H.  Rice. 

SOLAR  ILLUMINATING  CO.— Chicago, 
111.  Manufacturer  of  lighting  fixtures.  A. 
Lazerson,  president.  Main  office,  54  W. 
Lake  St.,  Chicago,  111.  Branch  office,  Wes- 
ley Roberts  Bldg.,  Los  Angeles,  Cal. 

SOLARAY. — Trade  name  for  therapeutic 
lamps  manufactured  by  the  McIntosh  Bat- 
tery & Optical  Co.,  223-233  N.  California 
Ave.,  Chicago,  111. 

SOL  BAR. — Trade  name  for  machinists’ 
wrenches  and  screw  drivers  manufactured 
by  the  Peck,  Stow  & Wilcox  Co.,  South- 
ington, Conn. 

SOL- LUX. — Trade  name  for  ornamental 
post  tops,  brackets  for  trolley  poles,  street 
lighting  fixtures  and  industrial  lighting 
equipment  manufactured  by  the  Westing- 
house  Electric  & Mfg.  Co.,  East  Pittsburgh, 
Pa. 

SOLDER,  ALUMINUM.— An  alloy  of  low 
melting  point  which  will  enable  the  mak- 
ing of  a proper  soldered  Joint  in  aluminum. 
It  is  usually  an  alloy  of  tin  and  zinc  with 
a small  amount  of  aluminum.  The  pro- 
portions are  about  75.5  parts  by  weight  of 
. tin;  18  parts  of  zinc  and  2.5  parts  of  alum- 
inum. In  using  this  solder  it  is  advisable 
to  heat  the  parts  slightly  before  Joining. 
No  flux  is  required.  Another  aluminum 
solder  is  made  of  80%  tin  and  20%  zinc. 
This  requires  the  use  of  stearic  acid  as  a 
flux. 

Manufacturers: 

ALLEN  CO.,  INC.,  L.  B.,  4519-29  N. 
Lincoln  St.,  Chicago,  111.  "Allen.'’ 

Federal  Mfg.  Co.,  Inc.,  27  Haymarket 
Sq.,  Boston,  Mass.  "Supreme  Brand.” 

General  Welding  Co.,  355-57  14th  St., 
Hoboken,  N.  J.  "Ideal.” 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand.” 

Lukens  Metal  Co.,  Thomas  F.,  238  N. 
4th  St.,  Philadelphia.  Pa. 

Mirete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St..  Springfield,  Mass.  "Mirete,”  "O 
C O.” 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

Pacific  Metal  Works.  153-159  1st  St., 
San  Francisco,  Cal. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St..  New  York,  N.  Y. 

Soluminum  Mfg.  & Engineering  Co.,  1790 
Broadway,  New  York,  N.  Y.  "So- 
luminum.” 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Union  Smelting  & Refining  Co.,  Inc., 
Pulitzer  Bldg.,  New  York,  N.  Y. 

United  Smelting  & Aluminum  Co.,  Inc., 
New  Haven,  Conn. 

United  States  Reduction  Co.,  East  Chi- 
cago, Ind. 

SOLDER,  BAR. — An  alloy  usually  con- 
sisting of  lead  and  tin  furnished  in  the 


form  of  bars  for  convenience  in  handling 
for  making  soldered  joints  in  metals,  such 
as  lead  piping  systems  and  for  cable 
splices  and  other  heavy  work.  This  is 
usually  soft  solder  and  for  "common” 
so!der  contains  two  parts  of  lead  to  one 
part  of  tin.  Other  combinations  are  equal 
parts  of  lead  and  tin.  The  presence  of 
aluminum  and  zinc,  if  in  small  quantities, 
causes  the  solder  to  be  more  sluggish  or 
hard,  while  a small  percentage  of  phos- 
phorus renders  it  soft  and  causes  it  to  run 
freely. 

Manufacturers: 

American  Smelters  Securities  Co.,  Mer- 
chants Exchange  Bldg.,  San  Francisco, 

Eagle -Picher  Lead  Co.,  208  S.  LaSalle 
St.,  Chicago,  111. 

Eagle  Smelting  & Refining  Works,  Ltd., 
41-45  Prince  St.,  Montreal,  Que.,  Can. 

Follansbee  Bros.  Co.,  Liberty,  2nd,  3rd 
Aves.  & Short  St.,  Pittsburgh,  Pa. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  Nfcw  York,  N.  Y. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La. 

Lukens  Metal  Co.,  Thomas  F.,  238  N. 
4th  St.,  Philadelphia,  Pa.  "Luco.” 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y.  "Dutch  Boy.” 

North  American  Smelting  Co.,  9th  & 
Thompson  Sts.,  Philadelphia,  Pa. 

Pacific  Metal  Works,  153-159  1st  St., 
San  Francisco,  Cal. 

Pittsburgh  White  Metal  Co.,  3116  Penn 
Ave.,  Pittsburgh,  Pa.  "Rinehart.” 

Seaboard  Metal  Corp.,  North  Arlington, 
N.  J. 

Shonberg,  Inc.,  T.,  122-126  Flushing  Ave., 
Brooklyn,  N.  Y. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Standard  Rolling  Mills  Co.,  363-367  Hud- 
son Ave.,  Brooklyn,  N.  Y.  "Stromi.” 

Tallman  Brass  & Metal.  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

Union  Smelting  & Refining  Co.,  Inc., 
Pulitzer  Bldg.,  New  York,  N.  Y. 

United  Smelting  & Aluminum  Co.,  Inc., 
New  Haven,  Conn. 

SOLDER,  BRAZING.— See  Brazing  al- 
loys. 

SOLDER  POTS. — Cast  iron  pots  used  for 
melting  solder.  They  are  used  extensively 
in  electrical  construction  work  to  melt 
solder  used  on  spliced  joints  and  terminal 
lugs  in  large  wires  and  cables,  and  for 
wiping  joints  between  lead-covered  cables 
and  sleeves.  The  pots  are  generally  5,  C 
or  8 ins.  in  diameter  and  have  a rim 
around  the  top  that  is  used  to  support 
them  in  some  cases.  They  may  be  set  in 
the  top  of  the  flrepot,  or  mounted  on  a 
small  cast  iron  tripod  and  heated  by  a 
blow  torch  or  in  a gas  oven. 

Manufacturers: 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A self-regulating  electric 
melting  pot.  Described  under  Melters. 
metal. — Adv. 

Steam-Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland,  Ohio.  "Sepco.” 

SOLDER.  ROSIN-CORE  AND  OTHER 
SELF-FLUXING.  — Solder  consisting  of 
lead  and  tin  in  various  proportions  used  by 
electricians  and  manufacturers,  and  pro- 
vided with  a core  or  rosin  or  other  suit- 
able flux  in  proper  proportion  which  melts 
on  the  application  of  heat  and  prevents  the 
formation  of  oxides,  thus  permitting  the 
making  of  a strong  bond  between  the 
.metals.  It  is  a very  convenient  form  of 
solder  for  joining  small  parts  and  for 
soldering  wires  to  connections  in  rather 
inaccessible  places.  The  rosin  or  other 
flux  is  placed  in  the  solder  in  small  pockets 
or  merely  inside  of  a tubing  of  solder. 
The  composition  of  the  solder  varies  from 
equal  parts  of  lead  and  tin  to  two  parts  of 
lead  and  one  of  tin. 

Manufacturers: 

American  Solder  & Flux  Co.,  2910  N. 
16th  St.,  Philadelphia,  Pa.  "Tinol.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

CHICAGO  SOLDER  CO..  Chicago,  III. 
See  description  under  "Soldering  Com- 
pounds or  Flux.” — Adv. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 

111.  (See  display  adv.  page  1327.) 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y.  "Dutch  Boy.” 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Union  Smelting  & Refining  Co.,  Inc., 
Pulitzer  Bldg.,  New  York,  N.  Y. 

United  American  Metals  Corp.,  Brook- 
lyn, N.  Y. 

United  Smelting  & Aluminum  Co.,  Inc., 
New  Haven,  Conn. 
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SOLDER.  SILVER. — Silver  solder  is  a 
hard  solder  containing  silver,  copper  and 
zinc  or  brass.  It  is  employed  for  uniting 
comparatively  small  parts  requiring  a 
strong  Joint.  The  composition  varies  con- 
siderably, depending  on  the  work.  Some 
solder  used  contains  70  parts  silver  and 
30  parts  copper.  Another  composition  used 
by  some  electrical  companies  is  composed 
of  34.36%  copper,  49.24%  silver  and  16.40% 
zinc.  This  solder  requires  the  use  of  borax 
as  a flux. 

Manufacturers: 


ark,  N.  J. 

Canadian  Seamless  Wire  Co.,  Ltd.,  198 
Clinton  St..  Toronto,  Ont.,  Can. 

Hf^filadelphfa  "p  T‘  B*’  709  Sansom  St” 

HYork  N Yarman'  69  Ceda,r  St»  New 
Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Lukens  Metal  Co.,  Thomas  F.,  238  N. 

4th  St.,  Philadelphia,  Pa. 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

Noble  & Co.,  F.  H„  59th  & Wallace  Sts., 
Chicago,  111. 

Pacific  Metal  Works,  153-159  1st  St., 
San  Francisco,  Cal. 

SMITH  & McCRORKEN,  INC.,  467  E. 

18th  St.,  New  York,  N.  Y. 

Tubular  Products  Co.,  Box  336,  South- 
ington, Conn. 

Union  Smelting  & Refining  Co.,  Inc., 
Pulitzer  Bldg.,  New  York.  N.  Y. 
United  Wire  & Supply  Co.,  1497  Elm- 
wood Ave.,  Auburn,  R.  I. 


SOLDER,  WIRE  AND  RIBBON.— A form 
of  solder  consisting  of  lead  and  tin  in 
various  proportions  and  furnished  in  the 
form  of  a thin  wire  or  narrow  ribbon  for 
the  convenience  of  wiremen  and  other 
electricians  and  mechanics  in  making  small 
Joints  in  conductors  or  other  apparatus. 
The  solder  is  usually  soft  solder,  i.  e.,  it 
runs  freely  when  hot  and  does  not  require 
excessive  heat  to  melt  it.  The  ordinary 
composition  varies  from  equal  parts  of 
lead  and  tin  to  two  parts  of  lead  and  one 
of  tin. 


Manufacturers: 


American  Smelters  Securities  Co.,  Mer- 
chants Exchange  Bldg.,  San  Francisco, 
Cal.  "Selby.” 

American  Solder  & Flux  Co.,  2910  N. 
16th  St.,  Philadelphia,  Pa.  "Tinol." 

CHICAGO  SOLDER  CO.,  4201  Wright- 
wood  Ave.,  Chicago,  111.  "Kester.” 

Eagle  Smelting  & Refining  Works,  Ltd., 
41-45  Prince  St.,  Montreal,  Que.,  Can. 

Hagstoz  & Son,  T.  B.,  709  Sansom  St., 
Philadelphia,  Pa. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Lukens  Metal  Co.,  Thomas  F„  238  N. 
4th  St.,  Philadelphia,  Pa. 

Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

Mirete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St.,  Springfield,  Mass. 

Mitchell-Rand  Mfg.  Co.,  16  Vesey  St., 
New  York,  N.  Y. 

More-Jones  Brass  & Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis,  Mo. 

National  Lead  Co.,  Ill  Broadway,  New 
York,  N.  Y.  "Dutch  Boy." 

Noble  & Co.,  F.  H.,  69th  & Wallace  Sts., 
Chicago,  111. 

Pacific  Metal  Works,  153-159  1st  St., 
San  Francisco,  Cal. 

Pittsburgh  White  Metal  Co.,  3116  Penn 
Ave.,  Pittsburgh,  Pa.  "Rinehart." 

Seaboard  Metal  Corp.,  North  Arlington, 
N . J. 

Shonberg,  Inc.,  T.,  122-126  Flushing  Ave., 
Brooklyn,  N.  Y. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Standard  Rolling  Mills  Co.,  363-367  Hud- 
son Ave.,  Brooklyn.  N.  Y.  "Stromi.” 

Union  Smelting  & Refining  Co.,  Inc., 
York,  N.  Y. 

United  American  Metals  Corp.,  Brook- 
Pul  itzer  Bldg.,  New  York.  N.  Y. 

United  Lead  Co.,  Ill  Broadway,  New 
lyn,  N.  Y. 

United  Smelting  & Aluminum  Co.,  Inc., 
New  Haven,  Conn. 

United  Wire  & Supply  Co.,  1497  Elm- 
wood Ave.,  Auburn,  R.  I. 


SOLDERALL  CO.,  THE.— 129  Sussex 
Ave.,  Newark,  N.  J.  Manufacturer  of 
soldering  torches  and  flux.  Business  es- 
tablished 1910.  President,  A.  G.  Brach; 
secretary  and  treasurer,  L.  S.  Brach;  gen- 
eral manager  and  sales  manager,  F.  Fitch. 

SOLDERING  COMPOUNDS  OR  FLUX. 
— Mixtures  of  chemical  compounds  in  the 
form  of  fluids,  paste,  salts  or  sticks  in- 
tended for  use  in  soldering  operations  to 
prevent  the  formation  of  oxides  on  the 
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surfaces  of  the  work  being  soldered  so  as 
to  insure  a proper  bond  between  the  parts. 
They  act  by  melting  or  forming  a liquid 
that  spreads  over  the  surfaces  being  joined 
and  dissolving  any  oxide  that  forms,  thus 
keeping  the  surfaces  clean.  For  soft 
solder,  rosin  and  clorlde  of  zinc  are  often 
used  for  making  fluxes.  For  use  with  hard 
solders  and  in  brazing,  burnt  or  calcined 
borax,  or  boracic  acid  in  powdered  form 
is  used.  The  material  should  be  cleaned 
after  the  flux  is  applied  as  it  sometimes 
causes  subsequent  corrosion.  Other  fluxes 
are  made  for  special  work,  containing  some 
stearin,  tallow,  ammonium  chloride,  hydro- 
chloric acid,  and  cuprous  oxide. 

Manufacturers: 

ALLEN  CO.,  INC.,  L.  B.,  4519-29  N. 

Lincoln  SL,  Chicago,  111.  “Allen  Sod- 
ering  Flux’*  is  noted,  both  among  large 
and  small  users  of  flux,  for  its  superior 
qualities,  proven  by  tests  made  by  na- 
tionally known  chemists  and  engineers. 
The  following  tests  for  tensile  strengtn 
were  made  by  Robert  W.  Hunt  Co.,  En- 
gineers, Chicago.  Two  pieces  of  rolled 
copper,  % by  1 by  3 ins.,  were  butt- 
soldered  together  to  form  a test  piece. 
The  same  solders  were  used  and  the 
same  equipment  in  each  test.  The 
solder  was  a guaranteed  50-50.  First 
table  shows  results  of  test  with  Allen 
flux: 

Allen  sodering  stick,  16.228  lbs.  per  sq. 
in. 

Allen  sodering  paste,  18.967  lbs.  per 
sq.  in. 

Allen  sodering  liquid,  17.262  lbs.  per 
sq.  in. 

Same  test  given  to  competitive  fluxes: 
Sodering  stick,  7,182  lbs.  per  sq.  in. 
Sodering  paste,  10,085  lbs.  per  sq.  in. 
Sodering  rosin,  14,580  lbs.  per  sq.  in. 
Sodering  muriatic  acid,  6.036  lbs.  per 
sq.  In. 

This  comparative  test  indicates  the 
quality  of  Allen  flux.  Tests  made  b> 


the  National  Board  of  Underwriters,  ex- 
tending over  a period  of  18  months, 
proved  that  there  was  practically  no 
corrosion  where  Allen  flux  was  used 
and  that  soldered  joints,  mechanically 
and  electrically  secure,  can  be  made 
between  copper  and  brass  conductors 
by  using  Allen  flux.  Speed:  When  Al- 
len flux  is  used,  a great  number  of 
joints,  clean,  strong,  and  connecting 
any  metal  to  any  other  metal,  can  be 
quickly  made.  It  is  non-acid,  non-cor- 
rosive, fumeless  and  leaves  no  stain. 
Allen  flux  comes  in  four  convenient 
forms  as  shown  In  above  illustration. — 
Adv. 

American  Solder  & Flux  Co.,  2910  N. 
16th  St.,  Philadelphia.  Pa.  “Tinol.” 

Benson  Co.,  Alexander  R.,  Hudson,  N. 
Y.  “Yager’s.” 

Berger  Bros.  Co.,  229-237  Arch  St., 
Philadelphia,  Pa. 

Blake  Signal  & Mfg.  Co..  221  High  St.. 
Boston,  Mass.  “Blake.” 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.  “Peerless.” 

BURNLEY  BATTERY  & MFG.  CO., 
THE,  North  East,  Pa.  Burnley  solder- 
ing paste  is  so  thoroughly  mixed  that 
every  atom  does  its  bit.  It  needs  no 
preparing;  ready  to  apply;  doesn't  flow 
from  the  solder- 
ing line,  follows 
the  heat,  insuring 
a free,  smooth, 
even  flow  of  the 
solder.  It  is  abso- 
lutely non-corro- 
sive, and  packed 
in  handy  form. 
Burnley  soldering 
salts  were  exten- 
sively used  by 
the  American 
army  in  France. 
These  salts  are  a combination  of  pure 
chemicals  so  proportioned  as  to  give 
the  best  results  as  a flux  for  all  kinds 


Burnley 

Soldering  Paste 
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of  soldering  metals.  Burnley  soldering 
sticks  are  a substitute  for  acids,  solder- 
ing salts  and  rosin,  are  easily  applied 
and  non-corrosive. — Adv. 

CHICAGO  SOLDER  CO.,  4201  Wright- 
wood  Ave.,  Chicago,  111.,  Sole  manufac- 
turers. Solder  and  Flux.  A combina- 
tion of  these  two  items  in  one  that 
makes  a new  soldering  method  pos- 


HUE 


Kester  Rosin-Core  Wire 


sible.  Flux  is  sealed  in  pockets  in 
a hollow  wire  of  solder.  As  the  solder 
melts,  flux  flows  on  the  job.  Does 
away  with  time  and  trouble  applying 
separate  flux.  Cuts  one-third  the  work 
on  all  soldering.  Trade  name,  Kester 
Rosin-Core  Wire.  Made  especially  for 
delicate  electrical  work. — Adv. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Dunton  Co.,  The  M.  W.,  Providence,  R. 
I.  ("Nokorode”  salts.) 

Fres-Ko  Chemical  Co.,  Fort  Wayne,  Ind. 
“Fres-Ko.” 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Grasselli  Chemical  Co.,  The.  Cleveland. 
Ohio.  “Eureka,”  “Perfection,”  “Stand- 
ard,” “Snow  Flake.” 

Hall-Thompson  Co.,  The,  Hartford. 
Conn.  “Wonder  Worker.” 

Highland  Electro-Chemical  Mfg.  Co., 
Connellsville.  Pa.  “Highland”  solder- 
ing paste,  “Challenge”  stick,  “Snow 
F'l&k©**  Sftltfl 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

Lukens  Metal  Co.,  Thomas  F.,  238  N 
4th  St.,  Philadelphia.  Pa. 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Star.” 
“Crescent.” 

Martindale  Electric  Co.,  The,  11737  De- 
troit Ave.,  Cleveland,  Ohio, 
flux.” 

Mirete  Metal  Co.  of  Mass., 

Main  St.,  Springfield,  Mass. 


“Handy- 
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“Ray  lax.” 


itchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  “Shield  Brand.” 

Pacific  Metal  Works,  153-159  1st  St.,  San 
Francisco,  Cal. 

Paragon  Insulating  Co.,  The.  5716  Euclid 
Ave.,  Cleveland,  Ohio.  “Paragon.” 

Reade  Mfg.  Co.,  135  Hoboken  St.,  Jersey 
City,  N.  J.  “Incomparable”  fluid, 
■Readeana”  paste,  “Readina”  solution, 
“Crystalite”  salts. 

Ruby  Chemical  Co.,  The,  68-70  McDowell, 
Columbus,  Ohio.  “Rubyfluid.” 

Seldner  & Enequist,  Inc..  86-112  Haus- 
man  St.,  Brooklyn,  N.  Y. 

Senga  Chemical  Co.,  The,  359  Pine  St.. 
Providence,  R.  I.  “Senga.” 

Sieffert  Electric  Co.,  210  Main  St.,  Evans- 
ville, Ind.  “Sterling.” 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

SNOW  & CO.,  E.  W.,  Rochester,  N.  Y. 
Snowy’s  soldering  paste,  a self-adhesive, 
non-corrosive  paste,  high  in  quality 
and  strong  and  rapid  in  action.  Will 
solder  any  kind  of  w’ork  in  any  climate, 
does  not  spatter,  and  is  very  desirable 
for  electrical  work  as  it  does  not  affect 
insulation.  In  convenient  form;  put  up 
in  2-oz.,  1,  5,  10  and  25  lb.  sizes. 

— Adv. 

Solderall  Co.,  The.  129  Sussex  Ave.,  New- 
ark. N.  J.  (Paste.) 

Special  Chemicals  Co.,  Highland  Park, 
111.  “Speco.” 

Superior  Chemical  Products  Co.,  Con- 
nellsville, Pa.  “Superior.” 

Van  Cleef  Bros.,  77th  St.  & Woodlawn 
Ave.,  Chicago,  111.  “Dutch  Brand.” 

VULCAN  CHEMICAL  CO..  1940  W. 
Taylor  St.,  Chicago,  111.  Vulcan  solder- 
ing fluxes  are  made  up  in  paste,  salts, 
fluid,  acid,  and  oil, — all  quick  acting, 
noninjurious,  and  economical.  Make  a 
clean  smooth  Joint  as  strong  as  the 
metal  itself.  Carried  in  stock  by  elec- 
trical jobbers. — Adv. 

Walsh  Co.,  John  F.,  170  North  St.,  Pitts- 
field, Mass.  “Electric.” 

Weaver  Specialty  Co..  6344  Aurelia  St.. 
Pittsburgh,  Pa.  (Paste.)  “Oakwood.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SOLDERING  COPPERS.— See  Coppers, 
soldering. 

SOLDERING  FURNACES.  — See  Fire 
pots,  electricians’;  Fire  pots,  electric. 
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SOLDERING  IRONS. — See  Irons,  elec- 
tric, soldering  and  tipping;  Irons,  solder- 
ing, miscellaneous  and  special. 


SOLDERING  OUTFITS,  GAS  OR  OIL- 
BURNING. — These  are  outfits  burning  gas 
or  oil  and  used  in  heating  pots  of  solder 
or  soldering  irons.  Where  gas  is  used  as 
fuel  it  is  necessary  to  provide  air,  usually 
under  pressure,  to  mix  with  it.  In  such 
cases  the  air  may  be  supplied  by  a small 
manually  operated  or  foot  bellows  and  in 
some  instances  a small  moto’r-driven 
blower  is  used.  The  outfits  for  use  with 
oil  as  a fuel  also  require  air  under  pres- 
sure and  this  is  generally  provided  by 
means  of  a small  pump  which  creates  a 
pressure  to  force  out  the  oil  in  a fine 
stream  and  mix  it  with  the  proper  amount 
of  air  to  vaporize  it.  The  outfits  are  pro- 
vided wdth  stands  on  w'hich  the  irons  or 
solder  pots  may  rest  while  being  heated. 

Manufacturers: 


ALLEN  CO..  INC.,  L.  B.,  4519-29  N. 

Lincoln  St.,  Chicago,  I1I.\  The  “Allen” 
combined  soldering  tool,  blow  torch  and 
branding  iron  has  a temperature  range 
of  1290  to  1700  deg.  F.  It  is  used  and 
indorsed  by  electricians  for  inside  and 


“Allen”  Sodering  Outfit. 

outside  w'ork.  Heat  is  projected  Into 
the  opening  inside  the  shank  of  the 
tip,  thereby  leaving  the  tips  always 
clean,  hot  and  ready  for  use.  Handle 
is  always  cool.  The  “Allen”  can  be 
used  either  as  a hand  tool  or  attached 
to  a holding  post  (as  illustrated  above) 
and  can  be  raised  or  lowered  to  any 
angle  or  swung  around  for  armature 
or  commutator  soldering.  It  is  very 
practical,  reasonably  priced  and  reliable 


device,  and  comes  in  four  sizes: 

No.  1 for  light  sodering $6.00 

No.  2 for  heavy  sodering 7.00 

No.  3 Gas-Air  Tool  8.00 

No.  4 Gasoline-Air  Tool  8.00 

99%  Pure  Cast  Copper  Tips. 

No.  1 $0.70  No.  6 3.00 

No.  2 0.75  No.  7 3.00 

No.  3 1.00  No.  8..  5.50 

No.  4 1.00  No.  9 5.50 

No.  5 1.00 


Write  for  further  particulars. — Adv. 

Berger  Bros.  Co.,  229-237  Arch  St.. 
Philadelphia,  Pa. 

Clemens  Electrical  Corp.,  725  Main  St., 
Buffalo,  N.  Y.  (electric). 

International  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

White  Dentsfl  Mfg.  Co.,  The  S.  S.,  211 
S.  12th  St.,  Philadelphia.  Pa.  (gas 
burning).  “S.  S.  White.” 

SOLDERING  TORCHES.— See  Torches, 
acetylene,  alcohol,  and  oxyacetylene; 
Torches,  gasoline  and  kerosene. 

SOLDERLESS  WIRE  CONNECTORS.— 
See  Connectors,  solderless. 

SOLENOID. — A long  coil  of  insulated 
wire.  When  a current  of  I amperes  flows 
through  N turns  of  a long  solenoid,  the 
magnetic  intensity  inside  of  the  solenoid, 
but  at  points  distant  from  the  ends,  is 
equal  to  H— 1.257NI  gilberts.  This  is  like- 
wise the  magnetomotive  force  of  the 
solenoid.  A more  accurate  expression  for 
the  magnetic  intensity  within  a solenoid  at 
a point  x cm.  from  one  end  is  the  fol- 
lowing: H = 1.257Niri— rs/4(l— x)*— ra/4x,l 
gausses,  w'here  1 is  the  length  of  the  sole- 
noid and  r its  radius;  r,  1 and  x must  each 
be  given  in  centimeters. 

The  magnetic  field  extends  along  the 
axis  of  the  solenoid,  and  its  direction  or 
sense  (if  it  is  a direct-current  solenoid) 
can  be  determined  by  the  following  rulfe: 
Grasp  the  solenoid  wdth  the  right  hand 
with  the  fingers  curved  in  the  direction  of 
current  flow;  the  thumb  extended  along 
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the  solenoid  will  point  in  the  direction  of 
the  magnetic  flux,  or  towards  the  north- 
seeking pole  of  the  solenoid. 

SOLENOIDS,  MISCELLANEOUS. — 
Solenoids  are  the  essential  elements  of 
many  of  the  common  forms  of  electro- 
magnetic devices.  The  solenoid  consists 
of  a winding  of  insulated  conductor  on  a 
suitable  nonmagnetic  bobbin  or  spool,  the 
winding  being  a series  of  superimposed 
layers  of  right  and  left  pitch.  Solenoids 
are  used  for  a large  number  of  purposes, 
especially  in  relays,  usually  having  a suit- 
able plunger  operating  within  the  bobbin. 
Special  construction  features  are  used  to 
give  a very  strong  sealing  pull  or  to  give  a 
strong  pull  at  the  end  of  the  stroke  with- 
out excessive  hammer  action.  The  design 
and  construction  of  solenoids  Is  a highly 
specialized  business.  Many  users  of  sole- 
noids for  special  purposes  do  not  construct 
their  own  coils,  but  And  it  advantageous 
to  have  them  designed  and  made  by  manu- 
facturers skilled  in  this  work. 

Manufacturers: 

ACME  WIRE  CO.,  THE,  Dixwell  Ave., 
New  Haven,  Conn.  (See  display  adv. 
page  1248.) 

Automatic  Switch  Co.,  154  Grand  St.. 
New  York,  N.  Y. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Surgical  & Electrical  Co.,  314-324 
W.  Superior  St.,  Chicago,  111. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee.  Wis.  C-H  Iron  Clad  Sole- 
noids were  designed  primarily  for  use 
with  hoist  motor  brakes,  but  are  giving 
equally  good  service  on  other  work 
where  a smoothly  operating  and  rug- 
gedly constructed  magnet  with  a high 
sealing  pull  is  required.  C-H  Sole- 


C-H  Iron  Llad  Solenoid 


noids  with  floating  plugs  have  a high 
Healing  pull  without  objectionable  ham- 
mer blow.  The  floating  plug  allows 
the  plunger  to  overtravel  its  normal 
stroke  slightly,  carrying  the  plug  with 
it.  See  display  adv.  pagea  1225-1230. — 
Adv. 

Eby  Mfg.  Co.,  H.  H..  13th  & Wallace  Sts., 
Philadelphia.  Pa. 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St..  Cleveland.  Ohio.  “E. 
C-  & M.” 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 

ml) 

Hale  Electric  & Engineering  Co.,  1114 
Guardian  Bldg.,  Cleveland,  Ohio. 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St..  Elizabeth.  N.  J,  "H  & S .” 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltlmore.” 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y. 

Taka  mine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

SOLEX  CO.,  LTD.,  THE.— Montreal, 
Que.,  Can.  Manufacturer  of  incandescent 
lamps.  Business  established  1912.  Presi- 
dent, Rolland  Prefontaine;  vice-president 
and  treasurer,  Albert  Dupuis;  secretary 
and  general  manager,  J.  E.  Pelletier. 
Main  office  and  factory,  1202  St.  Lawrence 
Blvd.,  Montreal,  Que.,  Can.  Branch  offices, 
77  Bay  St.,  Toronto,  Ont.,  Can.;  Galt 
Bldg.,  Winnipeg,  Man.,  Can. 

SOLID. — Trade  name  for  telephone  re- 
ceivers manufactured  by  the  William  J. 
Murdock  Co.,  Everett  Ave.  & Carter  St., 
Chelsea,  Mass. 


SOLIDARCH  ELECTRIC  HOTPACK 

CO. — 1225  Cottman  St.,  Fox  Chase,  Phila- 
delphia, Pa.  Manufacturer  of  electrical 
surgical  bakers  and  bath  cabinets.  Busi- 
ness established  1919.  President  and  gen- 
eral manager,  Henry  Perlman;  secretary 
and  treasurer,  S.  T.  Sterling. 

SOLUMINUM  MFQ.  A.  ENGINEERING 
CO.,  INC. — 1790  Broadway,  New  York,  N. 
Y.  Manufacturer  of  brazing  compounds. 
Business  established  1915.  President  and 
general  manager,  George  L.  Upshur;  sec- 
retary, M.  Upshur;  treasurer,  Charles  A. 
Sherman. 

SOLSHANK. — Trade  name  for  screw 
drivers  manufactured  by  the  Peck,  Stow 
& Wilcox  Co.,  Southington,  Conn. 

SOLVATE  THEORY.— The  idea  that 
when  a salt  is  dissolved  in  a solvent,  the 
molecules  of  the  salt  unite  chemically  with 
the  solvent  to  form  compounds  of  the  type 
(MA)  (Solvent)*,  where  z indicates  the 
number  of  molecifles  of  solvent  united 
with  one  molecule  of  salt,  MA;  it  also  in- 
cludes the  conception  that  on  dilution 
some  of  the  molecules  react  with  the 
solvent  to  form  compounds  of  parts  of  the 
salt  molecules,  with  the  solvent,  of  the 
general  type  M(Solvent)*  or  A(Solvent)y. 
These  correspond  to  what  are  called  in 
the  ionization  theory  solvated  ions,  but 
they  are  here  regarded  as  two  new  classes 
of  chemical  compounds,  and  not  as  dis- 
sociated fragments  of  salt  molecules. 

SOLVATED  IONS.— See  Solvate  theory. 
Their  conception  marks  the  modernization 
of  the  Ionization  theory.  They  are  in  real- 
ity new  classes  of  chemical  compounds 
and  not  ions  in  any  proper  sense. 

SOLVAY  CELL.— An  electrolytic  cell 
for  the  production  of  alkali  and  chlorine 
from  brine  solution.  This  cell  uses  a 
mercury  cathode,  producing  a sodium 
amalgam  which  is  then  decomposed  In  a 
separate  container  with  the  formation  of 
caustic  soda. 

SOMERVILLE  RADIO  LABORATORY. 

— 102  Heath  St.,  Somerville,  Mass.  Manu- 
facturer of  electrical  indicating  and  radio 
instruments.  Business  established  1917. 
General  manager,  Francis  R.  Pray.  Fac- 
tory, West  Somerville,  Mass. 

SONOSCOPE. — Trade  name  for  automo- 
bile ignition  tester  manufactured  by  the 
Afherican  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

SOOT  BLOWERS. — Where  fuel  is  burned 
there  is  soot.  As  soot  is  a better  heat 
Insulator  than  asbestos,  it  is  imperative, 
on  the  score  of  fuel  economy  and  boHer 
capacity,  to  remove  the  soot  from  boiler 
heating  surfaces.  Soot  can  be  removed 
by  hand  lance  or  mechanical  soot  blowers. 
The  latter  way  is  the  modern  way  because 
men  will  not,  nor  can  they,  do  a thorough 
job  with  the  hand  lance  since  boilers  are 
now  so  large. 

Mechanical  soot  blowers  consist  of  a 
•number  of  units  Installed  within  the  boiler 
gas  passages.  Each  unit  consists  of  an 
element,  sometimes  rotating,  comprising 
one  or  more  steam  Jets  so  arranged  and 
located  that  all  parts  of  the  boiler  heating 
surface  can  be  cleaned  by  the  steam  jet 
when  it  is  turned  on.  Turning  on  the 
steam  removes  the  soot;  an  entire  boiler 
can  be  cleaned  in  less  than  ten  minutes 
and  while  In  service,  whereas  a boiler 
cleaned  by  hand  lance  would  require  sev- 
eral hours  and  then  the  Job  would  not  be 
done  thoroughly.  Mechanical  soot  blow- 
ers are  necessary  with  the  large  modern 
boiler  and  the  large  amount  of  soot  that 
forms  with  the  high  combustion  rates  in 
vogue.  They  are  estimated  to  save  any- 
where from  4 to  10%  of  the  fuel;  they  use 
about  25%  less  steam  than  the  hand  lance; 
they  eliminate  boiler  shutdowns  for  clean- 
ing and  the  accompanying  labor. 

Manufacturers: 

Bayer  Steam  Soot  Blower  Co.,  4057  Park 
Ave.,  St.  Louis,  Mo. 

Diamond  Power  Specialty  Co.,  Detroit, 
Mich.  “Diamond.” 

Diamond  Specialty  Co.,  Windsor,  Ont., 
Can.  "Diamond.”  , 

Huyette  Co..  Inc.,  The  Paul  B.,  5 S.  18th  I 
St.,  Philadelphia,  Pa. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Marion  Machine,  Foundry  & Supply  Co., 
Marion,  Ind.  "Marion.” 

Monarch  Soot  Remover  Co.,  Inc.,  Wollas- 
ton, Mass.  "Monarch.” 

National  Flue  Cleaner  Co.,  Inc.,  Grove- 
ville,  N.  J. 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,  Buffalo.  N.  Y.  "Favorite.” 

Vulcan  Soot  Cleaner  Co.,  Inc.,  The,  20 
E.  Long  Ave.,  Du  Bois,  Pa.  "Vulcan.” 
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SOOT  LESS. — Trade  name  for  spark  plugs 
manufactured  by  the  Oakes  & Dow  Co., 
311  Atlantic  Ave.,  Boston,  Mass. 

SORALA. — Trade  name  for  radio  instru- 
ments manufactured  by  the  Somerville 
Radio  Laboratory,  102  Heath  St.,  Somer- 
ville, Mass. 

SORENSEN  CO.,  INC.,  C.  M.— 177  E. 
87th  St.,  New  York,  N.  Y.  Manufacturer 
of  motor-driven  air  compressors.  Presi- 
dent and  treasurer,  C.  M.  Sorensen;  vice- 
president,  G.  L.  Sorensen;  secretary,  C.  E. 
Sorensen. 

SORGE-COCHRANE.— Trade  name  for 
water  softening  apparatus  manufactured 
by  the  H.  S.  B.  W. — Cochrane  Corp.,  17th 
St.  & Allegheny  Ave.,  Philadelphia.  Pa. 

SORTING  MACHINES,  CARD,  MOTOR- 
DRIVEN. — Office  appliances  consisting  of 
apparatus  for  automatically  sorting  per- 
forated cards  into  certain  classifications' 
determined  by  the  relative  location  of  the 
perforations.  This  is  usually  accomplished 
by  mechanisms  operated  by  electric  mo- 
tors. The  cards  are  caused  to  move  past 
a series  of  selectors  containing  pins  whioh 
may  be  set  to  select  all  cards  having  a 
certain  combination  of  perforations. 

Manufacturers: 

International  Business  Machines  Co., 
Ltd.,  Royce  St.  & Campbell  Ave.,  West 
Toronto,  Ont.,  Can.  "Hollerith.” 

Powers  Accounting  Machine  Co.,  Inc., 
137  S.  LaSalle  St.,  Chicago,  III. 

Tabulating  Machine  Co.,  The,  50  Broad 
St.,  New.  York,  N.  Y. 

S.  O.  S. — Trade  name  for  storage  bat- 
teries and  parts  manufactured  by  the 
Victor  Storage  Battery  Co.,  Rock  Island, 
HI. 

SOUND  WAVES.— Sound  travels  through 
air  by  compressions  and  rarefactions  like 
waves  on  water.  One  compression  and 
rarefaction  is  called  a sound  wave.  Loud- 
ness is  fixed  by  the  amplitude  of  the  vi- 
brations. Quality  is  fixed  by  the  compo- 
nent frequencies  or  harmonies  superposed 
on  the  main  or  fundamental  wave  and  by 
the  relative  amplitude  (loudness)  of  each. 

SOUNDER,  TELEGRAPH.— In  telegra- 
phy an  instrument  used  for  reading  by 
sound  signals  received  by  the  Morse  tele- 
graph system.  Usually  this  instrument  is 
operated  by  means  of  local  battery  con- 
trolled by  the  armature  of  a main  line 
relay.  Sounders  are  necessary  because  the 
ordinary  line  relay  has  insufficient  power 
to  make  audible  signals  for  reading.  The 
sounders  consist  of  a pair  of  coils,  usually 
wound  for  4 to  20  ohms  resistance,  with  a 
rather  heavy  brass  armature  to  which  a 
steel  strip  is  secured.  The  armafure  is 
normally  held  against  its  back  (upper)  con- 
tact by  a spring  and,  when  the  coils  are 
energized  by  an  incoming  signal,  the  steel 
strip,  and  hence  the  brass  lever,  is  pulled 
down  against  the  tension  of  the  spring. 
The  construction  is  such  that  when  the 
limit  of  travel  is  reached  an  adjustable 
stop  hits  the  brass  anvil  of  the  sounder 
and  gives  a clear  distinct  sound.  As  soon 
as  the  current  ceases  the  spring  .pulls 
up  the  armature  and  gives  another  dis- 
tinct sound,  the  two  sounds  forming  a 
dot,  if  close  together,  or  a dash  if  sep- 
arated slightly. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y . "Bunnell.” 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  "Giant.” 

Manufacturers’  & Inventors’  Electric 
Co.,  29  Gold  St.,  New  York.  N.  Y. 
"Morse-Watch.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  "Signal.” 

SOUTH  BEND  CURRENT  CONTROL 
CO. — 112  E.  Wayne  St.,  South  Bend,  Ind. 
Manufacturer  of  remote  control  switches. 
Business  established  1916.  President  and 
general  manager,  D.  E.  Wescott;  secre- 
tary, R.  E.  Middelstadt. 

SOUTH  DAKOTA  INDEPENDENT 
TELEPHONE  ASSOCIATION.— President 
J.  A.  Steninger,  Parker,  S.  D. ; secretary- 
treasurer,  C.  A.  Sweet,  Redfleld.  S.  D. 

SOUTHEASTERN  GEOGRAPHIC  DI- 
VISION, N.  E.  L.  A.— President,  S.  B. 
Irelan,  Montgomery  Light  and  Water 
Power  Co.,  Montgomery,  Ala.;  secretary- 
treasurer,  Charles  A.  Collier,  Georgia  Rail- 
way and  Power  Co.,  Atlanta,  Ga. 

SOUTHERN  BELTING  CO.— 602-608  S. 
Peters  St.,  New  Orleans,  La.  Manufac- 
turer of  leather  belting.  Secretary  and 
treasurer,  G.  W.  Rowbotham. 

SOUTHERN  CALIFORNIA  ELECTRIC- 
AL CONTRACTORS  AND  DEALERS.— 
President.  D.  J.  Butts,  603  S.  Figueroa  St., 
Los  Angeles,  Cal.;  secretary-treasurer,  B. 
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E.  Fanning,  628  Union  Oil  Bldg.,  Los  An- 
geles, Cal. 

SOUTHERN  CREOSOTINQ  CO.— Slidell, 
La.  Producer  of  creosoted  poles,  posts 
and  ties.  President,  H.  P.  Headley;  vice- 
president,  J.  D.  Grant;  secretary,  treas- 
urer and  general  manager,  W.  J.  Ke'.le- 
her. 

SOUTHERN  DIMENSION  OAK  CO.— 
343  S.  Dearborn  St.,  Chicago.  111.  Pro- 
ducer of  ties,  piling  and  lumber.  Alfred 
Bennett,  manager.  Yards*  Brookport,  111. 

SOUTHERN  ELECTRICAL  EQUIP- 
MENT CO.— Charlotte,  N.  C.  Manufac- 
turer of  substation  equipment,  disconnect- 
ing switches,  switchboards,  lightning  ar- 
resters, etc.  President  and  general  man- 
ager, L.  H.  Hardin;  vice-president,  Perry 
E.  Lee;  secretary  and  treasurer,  D.  E. 
Rohrer. 

SOUTHERN  ELECTRICAL  PORCE- 
LAIN CO.,  INC.— Erwin,  Tenn.  Manufac- 
turer of  porcelain  sockets,  insulators, 
knobs,  bushings,  cleats  and  other  elec- 
trical porcelain  products.  Business  estab- 
lished 1920.  President  and  sales  manager, 
J.  S.  Thom;  vice-president  and  general 
manager,  J.  W.  Owen;  secretary  and 
treasurer,  C.  D.  Davis. 

SOUTHERN  PINE  MFQ.  CO.— Paducah, 
Ky.  Manufacturer  of  crossarms.  John  S. 
Black,  sales  manager.  Main  office,  Pa- 
ducah, Ky.  Factory,  Corinth,  Miss.  Ware- 
houses, Paducah,  Ky. ; Metropolis,  111. 

SOUTHERN  STATES  INDEPENDENT 
TELEPHONE  ASSOCIATION.— President, 
J.  C.  Duncan,  Knoxville,  Tenn.;  secretary- 
treasurer,  Minor  Cormank  Shelby vi lie,  Ky. 

SOUTHERN  WOOD  PRESERVING  CO. 
— Atlanta,  Ga.  Manufacturer  of  wrood  un- 
derground conduit  and  crossarms.  Presi- 
dent, R.  H.  White;  vice-president.  W.  C. 
Meredith;  treasurer,  R.  H.  White,  Jr.,  sec- 
retary, W.  E.  White. 

SOUTHINGTON  HARDWARE  CO., 
TH  E. — Southington,  Conn.  Manufacturer 
of  wood  screws.  President.  J.  H.  Pratt; 
secretary,  William  E.  Smith;  treasurer, 
Frances  M.  Girdley. 

SOUTHWARK  FOUNDRY  A MACHINE 

CO. — Philadelphia,  Pa.  Manufacturer  of 
hydraulic  presses,  steam  pumps,  etc. 

SOUTHWESTERN  ELECTRICAL  AND. 
GAS  ASSOCIATION.— President.  A.  Hard- 

f;rave,  1301  Southwestern  Life  Bldg.,  Dal- 
as,  Tex.;  secretary,  H.  S.  Cooper,  403-4 
Slough  ter  Bldg.,  Dallas,  Tex. 

SOUTHWESTERN  GEOGRAPHIC  Dl- 
VISION,  N.  E.  L.  A.— President.  A.  Hard- 
grave. -1301  Southwestern  Life  Bldg;.  Dal- 
las. Tex.;  secretary,  H.  A.  Lane,  1107  First 
National  Bank  Bldg.,  Oklahoma  City, 
Okla. 

SOVEREIGN. — Trade  name  for  sheet 
packing  manufactured  by  the  Dominion 
Asbestos  & Rubber  Corp.,  154  Nassau  St.. 
New  York,  N.  Y. 

SP.  GR.  — Abbreviation  for  specific 
gravity. 

SPACE  TELEGRAPHY  AND  TELE- 
PHONY.— A term  sometimes  applied  to 
radio  telegraphy  and  telephony  because  of 
the  fact  that  the  transmission  of  the  sig- 
nals is  through  free  space  rather  than 
over  a system  of  wires.  See  Radio  com- 
munication, development  and  status  of. 

SPACING  CURRENT.— In  double-cur- 
rent telegraphy  and  In  printing  teleg- 
raphy, there  are  present  in  the  line  at 
successive  intervals  currents  of  opposite 
polarity,  one  of  which  is  known  as  the 
marking  current,  the  other  as  the  spacing 
current.  The  marking  current  operates  the 
recording  instruments  and  the  spacing 
current  provides  a space  between  these 
impulses  to  separate  them  and  to  restore 
the  tongue  of  the  relay  to  the  spacing 
side,  so  that  it  may  respond  to  the  next 
Impulse. 

SPADES,  POLE  OR  POST  HOLE.— A 

style  of  spade  having  a long,  sometimes 
curved,  blade  used  for  digging  pole  holes, 
etc. 

Manufacturers: 

HUBBARD  & CO.,  6301  Butler  St., 
Pittsburgh,  Pa.  “Hubbard.*’ 

Pittsburgh  Shovel  Co.,  Oliver  Bldg., 
Pittsburgh,  Pa. 

SPAFFORD  MACHINE  SCREW 
WORKS,  INC. — Morgan  & Market  Sts., 
Hartford,  Conn.  Manufacturer  of  screw 
machine  products.  President,  treasurer 
and  general  manager,  Frederick  L.  Spaf- 
ford;  vice-president.  Claude  Creighton; 
secretary,  Earle  E.  Crommett. 

SPALT  A SONS,  INC.,  GEORGE.— 904 
Broadway,  Albany,  N.  Y.  Manufacturer 
of  electric  refrigerating  machines.  Busi- 
ness established  1914.  President,  George 
Spalt,  Sr.;  vice-president,  C.  F.  Spalt; 


secretary,  Edward  B.  Spalt;  treasurer, 
George  Spalt,  Jr. 

SPANG  A CO.— Butler,  Pa.  Manufac- 
turers of  gas  engines.  President,  G.  A. 
Spang;  secretary,  Verne  Monroe,  treas- 
urer, F.  J.  Spang. 

SPAR  OAK. — Trade  name  for  leather 
belting  manufactured  by  the  Graton  & 
Knight  Mfg.  Co.,  356  Franklin  St.,  Worces- 
ter, Mass. 

SPARE'S. — Trade  name  for  brass  and 
bronze  products  manufactured  by  the 
American  Manganese  Bronze  Co.,  Holmes- 
burg  Junction,  Philadelphia,  Pa. 

SPARK  ARRESTERS.— See  Arresters, 
spark. 

SPARK  COILS,  IGNITION.— See  Coils, 
ignition  or  spark. 

SPARK  COILS,  RADIO.  — Inductance 
colls  operating  on  d-c.  supply  with  a vi- 
brator In  the  primary,  and  especially  de- 
signed for  securing  high  secondary  volt- 
age for  low-power  damped-wave  radio 
telegraph  transmitting  sets.  The  high- 
voltage  secondary  charges  a condenser 
which  discharges  through  an  inductance 
and  the  spark  gap  to  radiate  the  energy 
into  space.  Radio  spark  coils  must  be 
carefully  insulated  for  high  voltage. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  "Bunnell.” 

Clapp-Easlham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Cramer  & Swain,  2916  N.  16th  St.,  Oma- 
ha, Nebr. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

DUDLO  MFG.  CO.,  Wall  St.,  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst, 
111.  “RVA.” 

GREBE  & CO..  INC.,  A.  H..  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.** 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  A\te., 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modern.” 

Murdock  Co.,  William  J.,  Everett  Ave. 
& Carter  St.,  Chelsea,  Mass.  “Mur- 
dock.** 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  “Radio, 
Service.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  “Signal.** 

Simon.  Emil  J.,  217  Broadway.  New 

York.  N.  Y. 

SPARK  GAPS,  RADIO. — The  spark  gap 
is  a device  used  for  discharging  a con- 
denser through  an  inductance  for  the  pro- 
duction of  damped  high-frequency  alter- 
nating currents  for  radio  communication. 
The  simplest  form  is  a plain  gap  consist- 
ing of  two  metal  electrodes  separated  by 
a few  millimeters.  This  gap  is  little  used, 
because  it  causes  the  radiation  of  a broad 
wave-length  band. 

In  the  rotary  gap  a tooth  wheel  rotates 
past  two  stationary  electrodes,  the  dis- 
charge occurring  every  time  a tooth 
passes  the  stationary  electrodes.  The 
speed  of  rotation  determines  the  number 
of  discharges  per  second  and  also  the 
duration  of  each  discharge.  Rapid 
quenching  of  each  spark  is  necessary  to 
prevent  radiation  of  a broad  wave-length 
band. 

In  the  synchronous  rotary  gap  the 
toothed  wheel  is  directly  connected  to  the 
alternator  furnishing  the  power  to  the 
transformer  and  the  discharges  are  made 
to  occur  at  the  time  of  maximum  con- 
denser voltage. 

The  quenched  gap  contains  a number 
of  plain  gaps  in  series  so  arranged  that 
the  spark  rapidly  spreads  out  beyond  the 
edge  of  the  gap,  due  to  skin  effect.  This 
produces  rapid  quenching. 

Manufacturers: 

Adams  Morgan  Co..  Alvin  Place,  Upper 
Montclair,  N.  J.  “Amco.” 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  & Co.,  A.  W.,  23  Church  St., 
Cambridge,  Mass.  (Exclusive  distrib- 
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utor,  Franklin  Sales  Co.,  25  N.  Frank- 
lin St.,  Chicago,  111.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  "Bunnell.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass.  “Cambridge.” 

Cramer  & Swain,  2916  N.  16th  SL,  Oma- 
ha, Nebr. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville 
Centre,  N.  Y. 

Eby  Mfg.  Co..  H.  H..  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  “Federal.” 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst. 
111.  "RVA.** 

GREBE  & CO.,  INC.,  A.  H.,  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.” 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co..  3451  E. 
Marginal  Way,  Seattle,  Wash.  “K  & 
C.” 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Mercury  Radio  Appliance  Co.,  672 
Broadway,  Brooklyn,  N.  Y. 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modem.” 

Murdock  Co.,  William  J.,  Everett  Ave. 
& Carter  St.,  Chelsea,  Mass.  “Mur- 
dock.” 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Radio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  "Radio 
Service.” 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee, Mich.  “Signal.” 

Simon,  Emil  J.,  217  Broadway,  New 
York,  N.  Y. 

Thordarson  Electric  Mfg.  Co.,  501  S. 
Jefferson  St.,  Chicago,  111, 

Wilcox  Laboratories,  Inc.,  The.,  131  S. 
Fafrview  Ave..  Lansing,  Mich. 

Wireless  Mfg.  Co..  619  4th  St.,  N.  W., 
Canton,  Ohio.  “Wimco." 

Wireless  Specialty  Apparatus  Co.,  C.  & 
Fargo  StsM  Boston,  Mass. 

SPARK  GAPS,  SAFETY  AND  TEST- 
ING.— Whenever  it  is  desirable  to  protect 
inductive  apparatus  from  very  high  volt- 
ages, especially  high-voltage  high-fre- 
quency surges,  it  is  customary  to  connect 
a spark  gap  in  parallel  with  the  apparatus. 
Such  surges  find  less  impedance  in  Jump- 
ing across  the  air  gap  than  in  the  Im- 
pedance of.  the  apparatus.  In  modified 
form  this  is  the  principle  of  many  light- 
ning arresters.  For  testing  purposes  spark 
gaps  are  used  to  measure  very  high  volt- 
ages. These  are  of  two  forms,  needle- 
point and  sphere  spark  gaps;  the  former 
use  new  sewing  needles.  The  “Standjird- 
ization  Rules  of  the  A.  I.  E.  E.”  prescribe 
the  use  of  needle-point  spark  gaps  for 
voltages  from  10  to  50  kv.  and  the  sphere 
gap  for  voltages  above  50  kv.;  the  latter 
are  preferred,  however,  for  voltages  from 
30  kv.  up.  The  breakdown  voltage  of  the 
spark  gap  depends  upon  many  varying 
factors,  such  as  density  and  humidity  of 
the  air,  Bharpness  of  the  needle  points, 
diameter  of  the  spheres,  distortion  of  the 
dielectric  field  by  neighboring  objects, 
etc.  Skilled  experimenters  are  necessary 
to  obtain  consistent  and  reliable  results. 
See  “Standardization  Rules  of  the  A.  I. 
E.  E.”  for  detailed  specifications  for  the 
use  of  both  forms  of  gaps. 

Manufacturers: 

Eby  Mfg.  Co..  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia.  Pa. 

Liberty  Electric  Corp.,  Port  Chester. 
N.  Y. 

SPARK  PLUGS.— See  Plugs,  spark. 

SPARKO-GAP  CO.— 15  W.  37th  St..  New 
York  N.  Y.  Manufacturer  of  spark  in- 
tensiflers.  Business  established  1918.  Fac- 
tory, Floral  Park,  L.  I.,  N.  Y. 

SPARK-O-METER  OSCILLUM.— Trade 
name  for  spark  intensifler  manufactured 
by  the  Pro-Mo-Tor  Fabricating  Corp.,  182 
Locust  Ave.,  New  York,  N.  Y. 
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SPARKS-WITHINGTON  CO.,  THE.— 
Jackson.  Mich.  Manufacturer  of  motor 
driven  horns.  President,  P.  H.  With- 
Ington ; vice-president  and  treasurer,  Wil- 
liam Sparks;  secretary,  David  L.  John- 
Main  office  and  factory,  Jackson, 
Mich.  Branch  office,  622  Swetland  Bldg, 
Cleveland,  Ohio. 

SPARTAN. — Trade  name  for  receptacles 
manufactured  by  the  Bryant  Electric  Co., 
Bridgeport,  Conn. 

SPARTAN. — Trade  name  for  alcohol 
blow  torches  manufactured  by  the  Carle- 
ton  Co.,  170  Summer  St.,  Boston.  Mass. 

_ SPARTAN.— Trade  name  for  leather 
belting  manufactured  by  the  Graton  & 
Knight  Mfg.  Co.,  356  Franklin  St.,  Worces- 
ter, Mass. 

SPARTAN. — Trade  name  for  hacksaws 
and  hacksaw  blades  manufactured  by  the 
Spartan  Saw  Works,  41  Taylor  St.,  Spring- 
field,  Mass. 

SPARTAN  JUNIOR.— Trade  name  for 
outdoor  wall  lighting  bracket  manufac- 
iyfed^,by  «the  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburgh,  Pa. 

WORKS.— 41  Taylor 
St.,  Springfield,  Mass.  Manufacturers  of 
hacksaw  blades. 

SPARTON.— Trade  name  for  motor- 
wiTuP  *lorn® ‘manufactured  by  the  Sparks- 
Withington  Co.,  Jackson,  Mich. 

A SPAULDING  A SONS  CO..  INC  J 

300  Wkeeler  St..  Tonawanda.  k.  Y.  Man- 
ufacturer of  fiber  sheets,  rods,  tubing,  etc. 

S-P-C.— -Trade  name  for  protective 
pfJni8  aad  varnishes  mada  by  the  Ruber- 
oid  Co.,  95  Madison  Ave.,  New  York.  N Y 
«^SP^.AK,N?  TUBE  FITTINGS.— These 
the  various  parts,  such  as  tees,  el- 
whi®tles,  mouthpieces,  etc.,  used  for 
a#  ♦ *kF  and  terminating  the  various  pieces 
?iUUbi«^,in  a s?aakih&-tube  installa- 
tion. Electricians  often  install  speaking 
fabes.  n residences  and  apartment  build? 
wiring*  connectlon  with  the  bell  and  other 

Manufacturers: 

Ba<felph?ar0raC0-  229'237  ArCh  St”  Ph»- 

Cri?k&St.!0&ewCYorkh  N,eSY  183‘187  Va‘ 
Fbllansbee  Bros.  Co..  Liberty,  2nd,  3rd 
Aves.  & Short  St.,  Pittsburgh,  Pa 
Follansbee  Improved  Electric/'  "Fol- 

17Pa“knpulNewCY0rkUNIyY  C°’  lnC’ 
W CN°-YW-  *'■  3h  br°adWay' 

Electric  Mfg.  Co..  925-941 
• Wrlghtwood  Ave..  Chicago,  111. 

WwfrbUKy  MXe'  Co'  236  Grand  St., 
Waterbury,  Conn. 

SPEAKING  TUBE,  FLEXIBLE a 

flexible  tube,  two  or  three  feet  in  length. 

one  end'  arranged 
attachedT  to  the  outlet  of  a speaking 
°r  Sfeater  convenience  in  talking; 
the  Jj^uthplece  may  thus  be  held  close  to 

Manufacturers: 

BrsetefeNewarkHNejMfB-  C°>  22  C<Uumet 
^eeJwfch  y886'810 

°twndIU4  S°rW-  R-  3il  Broadway- 

SPEAKING  TUBE.  RIGID.— A light  tin 
lnCh  in  diameter*  installed 
L^^ny.uresi?enc®8'  apartment  buildings 
°iher,J1?c?ilon8  where  conversation 
f?^eSired«withA  the  entl*ance  vestibule  or 
from  one  floor  to  another.  They  are  usu- 
the  Plate  carrying  the 
ui  i{?C  bel1  push  button  and  the  letter  box, 
in  tne  main  entrance.  They  are  being 

hn  MineXttnSliV1ly:  replaCed  in  the  larged 

buildings  by  interior  telephones. 

Manufacturers: 

Bedr^phlaropaC°"  229'237  Arch  8l-  PhIla- 

C0^.  NeSwnY^k:NhYrle8'  183'187  Varlck 
Follansbee  Bros.  Co.,  Liberty,  2nd,  3rd 
Aves.  & Short  St.,*  Pittsburgh,  Pa. 

“par^Pl",  Nl|wrVCoarkSUI?P'^  C°~  Inc-  17 

0NrewnYork&  £°y  371  Br°adWay' 


When  writing  to  manufacturers  please 
mention  the 
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Wheeler  Condenser  & Engineering  Co., 
Carteret,  N.  J.  (Brass.) 

SPECIAL  AUTO  FLEXTUBE.  — Trade 
name  for  nonmetallic  conduit  for  automo- 
bile wiring  manufactured  by  the  National 
Metal  Molding  Co..  Fulton  Bldg,  Pitts- 
burgh, Pa. 

.dSEE£!ALLCHEMICALS  c0*  “ Highland 
1 ark.  111.  Manufacturer  of  soldering  paste, 
fluid,  compounds,  etc.  Business  established 
1918.  President,  Carl  Pfanstiehl;  vice- 
president  and  treasurer,  George  R.  Jones; 
secretary,  Caryl  Cody  Pfanstiehl;  general 
manager,  Edmund  H.  Eitel. 

SPECIALTY  DEVICE  CO.,  THE.— 106  W. 
3rd  St.,  Cincinnati,  Ohio.  Manufacturer  of 
linemen's  tools.  Business  established  1911. 
President,  S.  M.  Newburgh;  vice-president 
and  general  manager,  S.  J.  Mack;  secre- 
tory, F.  N.  Bierce;  treasurer  and  general 
manager,  Ralph  Pappenheimer.  Sales  rep- 
resentative, C.  H.  Johnson,  301  Rialto 
Bldg.,  San  Francisco,  Cal. 

SPECIALTY  SHOE  MACHINERY  CO.— 
201  W.  Colorado  Ave.,  St.  Joseph,  Mo. 
Manufacturer  of  electric  shoe  nailing  ma- 
chines. President,  James  Bragg;  general 
manager,  J.  R.  Kathrens. 

SPECIFIC  CONDUCTANCE.— See  Con- 
ductivity. 

SPECIFIC  GRAVITY.— The  relative  den- 
sity of  any  substance  as  compared  with 
that  of  water  (in  the  case  of  liquids  and 
solids)  and  of  air  (in  the  case  of  gases). 
The  special  gravity  of  water,  whidh  is  the 
most  used  basis  of  comparison,  is  therefore, 
1.  The  sp.  gr.  of  air  as  compared  with 
water,  is  0.002  at  ordinary  atmospheric 
pressure  and  temperature.  With  water  as 
the  basis,  the  sp.  gr.  of  gases  is  expressed 
as  a very  small  number.  For  this  reason 
atmospheric  air  is  taken  as  the  basis  of 
comparison  for  gases,  and  its  sp.  gr.  is  then 
called  1. 

SPECIFIC  INDUCTIVE  CAPACITY.— A 
term  formerly  used  for  what  is  now  called 
the  “dielectric  constant,"  which  see. 

SPECIFIC  RESISTANCE.  — See  Resis- 
tivity, 

SPECO. — Trade  name  for  soldering  paste, 
flux,  compounds,  etc.,  manufactured  by  the 
Special  Chemicals  Co.,  Highland  Park,  III. 

SPECTRO. — Trade  name  for  photographic 
lighting  equipment  manufactured  by  the 
Joseph  Gelb  Co.,  612  W.  36th  St.,  New  York, 
N.  Y. 

SPEED,  ANSWERING,  TELEPHONE.— 

The  time  from  the  lifting  of  the  receiver 
from  the  hook  to  the  answer  by  the  op- 
erator in  saying,  “Number,  please.*’  Three 
seconds  is  excellent  time;  it  is  usually 
much  more. 

SPEED  CONTROLLERS. — See  Control- 
lers, speed  regulating. 

SPEED  COUNTERS. — See  Counters,  rev- 
olution and  speed. 

SPEED,  CRITICAL. — The  speed  at  which 
the  rotating  part  of  a machine  vibrates 
much  more  than  it  does  at  other  speeds 
above  and  below  this  critical  value.  It  Is 
the  speed  at  which  a force  due  to  an  un- 
balance of  the  rotating  part  has  a period 
equal  to  the  natural  period  of  vibration  of 
the  shaft  with  its  load. 

SPEED  INDICATORS.— See  Tachometers. 
SPEED-LIMITING  SWITCH.— A safety 
device  mounted  on  a synchronous  converter 
to  prevent  excessive  speed  when  it  is  oper- 
ating “inverted”  or  from  the  d-c.  end.  At 
a speed  above  normal  by  a predetqtmined 
per  cent,  a centrifugal  governor  weight,  re- 
volving on  the  shaft,  flies  out  and  opens  a 
switch  mounted  on  the  pillow  block.  This 
switch  is  in  series  with  the  low-voltage 
release  coil  of  the  d-c.  circuit  breaker,  and 
its  opening  causes  the  latter  to  go  out, 
thus  shutting  down  the  converter. 

SPEEDOMETERS. — A small  instrument 
employed  principally  on  automobiles,  elec- 
tric vemcles,  electric  railway  test  cars,  etc., 
to  indicate  the  speed  in  miles  per  hour.  It 
is  connected  through  gearing  t«  one  of  the 
running  wheels  or  axle  and  is  usually  op- 
erated by  a small  centrifugal  device  which 
moves  a hand  across  a dial  or  rotates  a 
drum.  It  differs  from  the  tachometer  in 
that  the  latter  usually  indicates  the  speed 
of  a shaft  in  revolutions  per  minute. 
Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

American  Speed  Indicator  Co.,  The,  New 
London,  Conn.  “Kenney.”  (Marine.) 
BIDDLE,  JAMES  G.,  1211-13  Arch  St., 
Philadelphia,  Pa. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St..,  Newark,  N.  J.  (Speedometer  parts.) 
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Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Stewart-Warner  Speedometer  Corp.,  1828 
Dlversey  Pkwy.,  Chicago,  111. 

SPEER  CARBON  CO.-r-St.  Marys.  Pa. 
Manufacturer  of  carbons  and  carbon  prod- 
ucts. Business  established  1899.  President 
and  general  manager,  J.  S.  Speer;  vice- 
president,  William  Kaul;  secretary  and 
treasurer,  G.  P.  Fryling;  sales  manager,  J. 
Belmont  Mosser.  Branch  office,  1270  Broad- 
way, New  York,  N.  Y. 

SPEIDEL,  J.  G.  — Reading,  Pa.  Manu- 
facturer of  electric  elevators  and  dumb- 
waiters. 

SPENCER. — Trade  name  for  draft  regu- 
lators manufactured  by  the  Spencer  Regu- 
lator Co.,  Salem,  Mass. 

SPENCER.  — Trade  name  for  motor- 
driven  air  compressors  and  vacuum  clean- 
ers manufactured  by  the  Spencer  Turbine 
Co.,  -Hartford,  Conn. 

SPENCER  GLOVE  CO. — Waverly,  N.  Y. 
Manufacturer  of  linemen's  and  welders’ 
gloves.  Business  established  1898.  Presi- 
dent and  general  manager,  H.  I.  Seely; 
secretary,  F.  D.  Dumbar. 

SPENCER  LENS  CO.— 442  Niagara  St„ 
Buffalo,  N.  Y.  Manufacturer  of  lenses  for 
projection  lanterns.  President,  H.  N.  Ott; 
vice-president,  L.  M.  Potter;  secretary,  A. 
O.  Potter;  treasurer,  M.  J.  Ryan. 

SPENCER  MFG.  CO.  — Washington  & 
Corn  hill  Sts.,  Boston,  Mass.  Manufacturer 
of  meter  seals  and  sealing  tools  and  name 
plates  for  electrical  machinery,  etc.  Busi- 
ness established  1872.  S.  M.  Spencer  and 
Richard  E.  Beckert,  partners. 

SPENCER  REGULATOR  CO,  — Salem, 
Mass.  Manufacturer  of  damper  regulators. 
John  E.  Spencer,  owner. 

SPENCER  TURBINE  CO.,  THE— Hart- 
ford, Conn.  Manufacturer  of  electric  vac- 
uum cleaners.  blowers  and  air  compressors. 
President,  Ira  H.  Spencer;  secretary,  S.  E. 
Phillips;  treasurer,  H.  H.  Richardson.  Main 
office  and  factory,  Hartford,  Conn.  Branch 
office,  64  E.  Van  Buren  St.,  Chicago,  111. 

SPERMO.  — Trade  name  for  lubricating 
grease  manufactured  by  the  Warren  Lubri- 
cant Co.,  20-26  Maurice  St.,  Buffalo,  N.  Y. 

SPERRY.  — Trade  name  for  desk  tele- 
phone bracket  manufactured  by  the  Kel- 
logg Switchboard  & Supply  Co.,  Adams  & 
Aberdeen  Sts.,  Chicago,  111. 

SPERRY  GYROSCOPE  CO.,  THE.— Man- 
hattan Bridge  Plaza,  New  York,  N.  Y. 
Manufacturer  of  gyroscopes,  gyroscopic 
compasses,  searchlights,  projector  lamps 
and  ship  stabilizers.  President,  E.  A. 
Sperry;  vice-president,  C.  S.  Doran;  sales 
manager,  T.  A.  Morgan. 

SPIDERS,  MOTOR  AND  GENERATOR. 
—Cast  iron  frames  having  spokes  like  those 
of  a wheel  on  which  the  main  portion  of 
the  rotating  part  of  a large  electrical  ma- 
chine is  built.  In  small  machines,  the 
armature  core  is  often  keyed  directly  to 
the  shaft;  but  in  large  machines,  partic- 
ularly those  of  low  speed,  the  necessary 
radial  depth  of  the  core  is  such  that  a 
supporting  structure  is  desirable  and  this 
often  is  given  the  £orm  of  a spider.  Sim- 
ilar spiders  are  used  for  mounting  the 
magnetic  structure  of  a revolving  field  ma- 
chine and  for  mounting  large  commutators. 

SPI ELMAN*  ELECTRIC  CO.— 1931  Broad- 
way, New  York,  N.  Y.  Manufacturer  of 
telephones,  annunciators,  cigar  lighters  and 
other  electrical  specialties.  Max  H.  Spiel- 
man,  owner. 

SPIES  ELECTRIC  CO.  — 564  W.  Van 
Buren  St.,  Chicago,  111.  Manufacturer  of 
bells.  Partnership,  D.  J.  Spies  and  R. 
Spies. 

SPIKES,  MINE  INSULATOR.  — Mine 
spikes  are  long  spikes  having  a serrated 
shank.  They  are  intended  for  driving  into 
walls  of  tunnels  and  other  mine  runways 
and  rooms.  The  roughened  portion  tends 
to  hold  the  spikes  in  place  when  strain  is 
put  on  them.  These  spikes  are  generally 
used  for  mounting  insulators. 

Manufacturer: 

Ames  & Co.,  W.,  Jersey  City,  N.  J. 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio. 

SPIKES,  TRACK  TIE.— The  spike 
driven  into  a track  tie  to  hold  the  rail  in 
its  proper  position  on  the  tie.  There  are 
a great  variety  of  track  spikes,  many  of 
which  have  certain  patented  features. 
Track  tie  spikes  are  of  two  general  types, 
those  that  are  driven  into  the  tie  and 
those  that  are  turned  or  screwed  Into 
place.  This  latter  type  is  known  as  a 
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screw  spike.  It  has  the  advantages  that 
It  does  not  split  the  tie  and  offers  a 
much  more  secure  hold;  however,  it  re- 
quires holes  to  be  bored  in  the  ties  and 
is  therefore  more  expensive  to  install. 
The  most  common  form  of  tie  spike  is 
the  so-called  “hook  head”  spike  almost 
universally  used  on  steam  railroads  and 
interurban  electric  lines. 

Manufacturers: 

Ames  & Co.,  W.f  Jersey  City,  N.  J. 
Handlan-Buck  Mfg.  Co.,  212  N.  Third 
St.,  St.  Louis,  Mo. 

Inland  Steel  Co.,  1st  National  Bank 
Bldg.,  Chicago,  111. 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  & 
Florida  Sts.,  St.  Louis,  Mo. 

SMITH  & McCRORKEN.  INC.,  407  E. 

18th  St..  New  York,  N.  Y. 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.  “Trasco.” 
SPILLWAY. — A spillway  is  that  portion 
of  a water-power,  Irrigation  or  other  dam 
over  which  the  excess  water  passes.  It 
is  of  sufficient  length  and  strength  to  pass 
over  it  all  the  water  in  the  time  of  flood, 
without  the  water  rising  too  high  in  pass- 
ing over. 

SPINNING  LATHES,  METAL,  MOTOR- 
DRIVEN. — A class  of  lathe  used  to  pro- 
duce special  forms  of  cups,  cones,  balls, 
etc.,  not  readily  made  by  dies  without 
great  expense,  by  bending  the  rapidly 
spinning  sheet  of  metal  to  take  the  shape 
of  a wooden  form  mounted  on  the  head 
of  the  lathe.  The  process  Is  used  prin- 
cipally with  the  nonferrous  metals,  brass, 
silver,  aluminum,  copper,  etc.,  although 
soft  steel  may  be  used  on  some  machines. 

Electric  motor  drive  has  the  same  ad- 
vantages for  this  as  for  other  lathes, 
namely,  flexibility  of  control  and  ease  of 
installation  in  isolated  locations.  The  mo- 
tor may  be  mounted  on  the  machine  or 
may  drive  a group  of  machines  from  a 
common  shaft. 

SPINNINGS,  METAL,  MI8CELLANE 
OUS. — Miscellaneous  metal  spinnings  are 
made  by  some  manufacturers  for  use  in 
making  fixtures,  etc.  They  include  many 
of  the  thin  brass  parts  that  are  used  as 
acorns,  balls,  etc.,  and  other  decorative 
articles.  Many  of  the  smaller  fixture  manu- 
facturers do  not  have  the  necessary  spin- 
ning lathes  to  do  this  work  and  conse- 
quently have  these  parts  made  to  their 
specifications. 

Manufacturers: 

Andresen  Co.,  Jacob,  258  Third  Ave., 
S.,  Minneapolis,  Minn. 

Brass  Fixtures  Co..  The,  Plantsville, 

Cambridge  Brass  Co.,  815  Somerville 
Ave.,  Cambridge,  Mass. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St..  W.,  Toronto.  Ont.,  Can. 

Empire  Stamping  & Metal  Spinning  Co- 
lne.. 88-90  Walker  St-  New  York, 
N.  Y. 

Frankel  Light  Co.,  5016  Woodland  Ave.. 
Cleveland,  Ohio. 

Hyman  & Co..  Inc..  Henry.  476  Broad- 
way. New  York,  N.  Y.  “Hylite 
Mutual  Metal  Mfg.  Co-  1948  N.  Kedvale 
Ave-  Chicago,  111.  „ . 

National  Metal  Spinning  & Stamping 
Co..  176-180  Grand  St.,  New  York, 
N.  Y. 

Pittsburgh  Metal  Spinning  & Stamping 
Co-  821-823  Locust  St-  Pittsburgh,  Pa. 
Simplex  Metal  Spinning  & Stamping 
Co-  Inc.,  The.  24-34  New  Chambers 
St-  New  York.  N.  Y. 

STANDARD  ELECTRIC  & MFG.  CO- 
308  1st  Ave.,  E-  Cedar  Rapids,  Iowa 

Universal  Metal  Spinning  & Stamping 
Co-  Inc-  718  Atlantic  Ave-  Brooklyn. 
N.  Y. 

SPIRALITE.— Trade  name  for  electric 
signs  manufactured  by  the 
Utilities  Mfg.  Co-  160  N.  Wells  St-  Chi- 
cago. 111. 

SPIRITTINE  CHEMICAL  CO.— Wilming 
ton.  N.  C.  Manufacturer  of  wood  pre- 
servatives, etc. 

SPIRO  MFG.  CO.,  THE  C.— New  York, 
N.  Y.  Manufacturer  of  portable  lamps, 
lamp  bases,  fiber  products,  junction  boxes, 
etc.  Business  established  1910.  President. 
Charles  Spiro;  secretary  and  general  man- 
ager, F.  L.  Spiro;  treasurer,  W.  J.  Spiro. 
Main  office  and  factory,  68  E.  131st  St- 
New  York.  N.  Y.  Branch  office  and  fac- 
tory, Senate  Ave.  & Georgia  St-  Indian 
apolis,  Ind. 


SPIT  FIRE. — Trade  name  for  spark 
plugs  manufactured  by  A.  R.  Mosler  & 
Co-  Mt.  Vernon,  N.  Y. 

SPIZZERINKTUM.  — Trade  name  for 
water  treating  compound  manufactured 
by  the  Joseph  W.  Hays  Corp.,  Michigan 
City,  Ind. 

SPLICE,  SLEEVE. — A splice  between 
ends  of  line  wire  which  is  made  by  slip- 
ping each  end  into  one  tube  of  a pair 
which  are  brazed  together.  The  pair  is 
then  twisted  together  so  as  to  make  about 
three  or  four  turns.  It  requires  no  solder. 

SPLICE,  TAP.— Any  splice  which  at- 
tached a branch  to  a main  line  without 
interfering  with  the  continuity  of  the  main 
line. 

SPLICE,  THREE-WIRE.— A splice  for 
open  wire  line  in  which  a separate  piece 
of  wire  equal  in  length  to  the  overlap  of 
the  line  wires  is  laid  into  the  splicing 
clamp  with  the  ends  of  the  line  wires 
and  twisted  up  very  much  like  the  so- 
cailed  Western  Union  splice.  It  is  very 
much  stronger  than  the  latter. 

SPLICE,  WESTERN  UNION.— This  is 
the  usual  method  of  splicing  iron  wire  in 
an  open  wire  line.  The  two  ends  are 
overlapped  in  a splicing  clamp  for  several 
inches  and  the  whole  twisted  into  a dis- 
tinct “neck”  with  a number  of  close 
turns  at  one  end.  The  clamp  is  removed 
from  the  neck  and  applied  to  the  one  part 
while  the  other  end  is  finished  into  close 
turns.  It  was  known  and  used  even  be- 
fore the  days  of  the  Western  Union  Tele- 
graph Co. 

SPLICERS,  CORD,  BELLJ  TROLLEY 
AND  REGISTER.— Short  metal  tubulai 
fittings  into  which  the  adjacent  endiola 
trolley  cord  or  rope  or  round  leather  strap 
may  be  Inserted  and  fastened  together 
by  crimping  together.  If  tied  by  klJ?tting. 
car  bell  and  register  cords  often  become 
too  short.  Hence  these  splicers  are  very 
useful  in  joining  broken  cords. 
Manufacturers: 

Anderson  Mfg.  Co-  Albert  & J.  M-  289- 
305  A St-  Boston,  Mass. 

Canadian  General  Electric  Co-  Inc-  212 
King  St-  W-  Toronto  Ont- Can. 
Electric  Materials  Co-  The,  North  East, 

Electric  Railway  Equipment  Co.,  2900 

kSs="«^«w.-  sav 

Johii's-^ratt^Co.’.  ^he,  655  Capitol  Ave., 

OHWtfBRASs"ncO..  THE.  Mansfield. 

Pacific  MetaP  Works,  153-159  1st  St.. 

wlasVNGHOUSECELECTRIC  & MFG 
CO-  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

eSseduringne?eeHon.  TheyTal«“  tl^pTace 

TheyP“  thl6  wire  SaPlcaUy  and  se- 
curely ^without  8o.derlngwhlch  to  teouble- 

Xd  aennd3ananrea  pa8^d  through  upward 

curving  openings  and 
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wear  and  arcing  results  from  passage  of 
the  trolley  wheels. 

Manufacturers: 

American  Mine  Door  Co.,  The.  Canton, 

. Andl°rsonM^t0Co..  Albert  & J.  M..  289 

Canadlan^G^!raV>Ele^U^lc^Co..  « 

EtectHc^  Rail  way  °Equlpment^Co.,  2900 

oSSSSSSLAy&^^Jg^y 

tady.  N.  Y.  (See  adv.  pages  1203-1223.) 
Holland  Trolley  Supply  Co.,  1623  E.  43rd 

The?  555  Capitol  Ave.. 

OHIO^BRASS^CO..  THE,  Mansfield. 

Pacific'  Metalworks,  163-159  1st  St..  San 

W^STINGHOUSE  ELECTRIC  & _MFG 
CO.T  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SPLICES,  CABLE.— See  Joints,  cable 

8PSPUCING  CLAMPS.— See  Clamps,  line- 
men’s  splicing. 
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SPLICING  COMPOUNDS.  — See  Com- 
pounds, cable,  junction  box,  pothead  and 
transformer  filling  and  sealing. 

SPLICING  GUM.— See  Gum,  insulating 
and  splicing. 

SPLICING  LINKS. — See  Links,  pull 
chain,  splicing. 

SPLICING  SLEEVES— See  Sleeves, 
cable  splicing,  lead;  Sleeves,  paper,  for 
cable  conductors;  Sleeves,  trolley  wire 
splicing;  Sleeves,  wire  splicing,  miscellane- 
ous. 

SPLINTER,  H.— 3141  N.  Clark  St-  Chi- 
cago, 111.  Manufacturer  of  electrically 
lighted  signs.  Proprietor,  H.  Splinter. 

SPLIT  KNOBS.— See  Knobs,  porcelain, 
split. 

SPLIT  TUBES.— See  Tubes,  split, 
SPLITDORF  ELECTRICAL  CO.— New- 
ark, N.  J.  Manufacturer  of  automobile  Ig- 
nition equipment.  Business  established  1858. 
President,  R.  W.  Sutherland;  secretary,  C. 
Kratsch;  treasurer,  J.  G.  Sritz.  Main 
office  and  factory,  98  Warren  St.,  New- 
ark, N.  J.  Branch  offices,  68  Brookline 
Ave-  Boston,  Mass.;  5943  Ellsworth  Ave.. 
Pittsburgh,  Pa.;  1215  S.  Hope  St.,  Los 
Angeles,  Cal.;  1022  Geary  St-  San  Fran- 
cisco, Cal.;  1628  Broadway,  Seattle,  Wash.; 
469  Yonge  St-  Toronto,  Ont-  Can.;  Split* 
dorf  Service  & Sales  Co.,  2900  S.  Michigan 
Ave.,  Chicago,  111.;  403  S.  Ervay  St.,  Dal- 
las, Tex.;  1295  Woodward  Ave.,  Detroit, 
Mich.;  1621  Locust  St.,  Kansas  City,  Mo.; 
816  Hennepin  Ave.,  Minneapolis,  Minn. 
Sales  office,  225  W.  57th  St-  New  York, 

N.  Y. 

SPOKANE. — Trade  name  for  motor- 
driven  ice  making  and  refrigerating  ma- 
chinery manufactured  by  the  Armstrong 
Machinery  Co.,  3201-3219  E.  Riverside 
Ave.,  Spokane,  Wash. 

SPOKANE  CULVERT  & TANK  CO.— 
Spokane,  Wash.  Manufacturer  of  tanks. 

SPOOLS  FOR  CORD  AND  WIRE, 
METAL. — These  are  usually  made  from  a 
rolled  tube  of  tin  or  other  metal,  with  a 
disk  or  plate  of  the  same  metal  riveted 
to  each  end.  They  are  used  largely  for 
spooling  wire  In  quantities  up  to  5 or  10 
lbs.  They  can  be  readily  imprinted  dur- 
ing manufacturing  and  are  low  in  cost. 
Also  see  Reels,  wire,  miscellaneous. 
Manufacturer: 

American  Insulating  Machinery  Co- 
Fairhill  &’  Huntingdon  Sts.,  Philadel- 
phia, Pa.  “American.” 

SPOOLS  FOR  CORD  AND  WIRE,  * 
WOOD. — Spools  made  from  well  seasoned 
wood,  the  smaller  sizes  being  turned  from 
a solid  block,  and  used  extensively  for 
various  kinds  of  wire.  They  are  light 
rigid  and  will  not  cut  the  insulation. 
Larger  sizes  of  wood  spools  are  built  up 
rather  than  turned.  Also  see  Reels,  wire, 
miscellaneous. 

Manufacturers: 

Estes  & Sons,  E.  B-  362-364  5th  Ave- 
New  York,  N.  Y. 

McGill  Mfg.  Co.,  Valparaiso,  Ind.  “Uni- 
versal.” 

Stephenson  Mfg.  Co-  South  Bend.  Ind. 
Stiles  & Co-  H.  A-  97  Oliver  St-  Bos- 
ton, Mass.  “Hasco.” 

Wilmington  Fibre  Specialty  Co.,  Wil- 
mington, Del. 

Wonder  Spool  Co-  13  Wormwood  St.. 

Boston,  Mass.  . 

Woodturning  Products  Co-  Inc-  Quincy. 
Mass. 

SPOTLIGHT.— Trade  name  for  flash- 
light manufactured  by  the  American  Ever 
Ready  Works  of  the  National  Carbon  Co- 
Long  Island  City,  N.  Y. 

SPOTLIGHTS,  AUTOMOBILE.  — These 
are  projecting  lamps  consisting  of  a small 
low-voltage  incandescent  lamp  mounted  In 
a reflector,  usually  nearly  parabolic.  The 
whole  unit  is  mounted  on  an  adjustable 
swivel  joint  and  secured  to  a bracket 
which  clamps  onto  the  metal  supports  for 
the  top  or  to  the  side  of  the  windshield 
of  an  automobile.  Its  purpose  is  to  pro- 
vide a narrow  intense  beam  of  light  of 
sufficient  strength  to  pick  out  distant  road 
signs  and  objects  at  night.  They  are  .also 
extensively  used  for  illuminating  the  side 
of  the  road  to  avoid  the  possibility  of 
going  off  the  road  into  a ditch  when  other 
motorists’  bright  headlights  are  confusing. 
They  have  a small  switch  at  the  back  of 
the  reflector  to  turn  the  lamp  on  and  off. 
Manufacturers: 

Anchor  Electric  Co.,  557  W.  Jackson 
Blvd-  Chicago,  111. 
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ANDERSON  ELECTRIC  & EQUIPMENT 
CO..  Chicago,  111.  AutoReellte  Is  the 
trade  name  for  a combined  automobile 
windshield  spotlight,  and  an  extension 
trouble  light.  The  AutoReellte  is  al- 
ways electrically  connected  with  the 
battery,  there  are  no  troublesome  ex- 
tension cords  to  find  or  connections  to 
make.  By  loosening  the  nut,  the  lamp 
can  be  extended  to  any  location  of  the 
car  for  inspection,  there  being  12  feet 
of  cord.  If  desired,  the  lamp  can  be 
suspended  or  attached  to  any  conveni- 
ent support,  so  as  to  give  a brilliant 
illumination  over  the  area  desired.  The 
standard  model  B-6  is  a suitable  size 
for  the  average  automobile.  The  lamp 
lens  is  6 ins.  in  diameter,  and  21  candle 
power.  Sport  model  B-7,  is  a handsome 
and  powerful  searchlight  for  bigger 
cars.  It  provides  a 27  candle  power 
ray.  and  the  lens  is  7 ins.  in  diameter. 
These  models  are  finished  in  black 
enamel,  nickel  trimmed,  fitted  witl 
convex  lens,  equipped  with  a Mazda  C, 
nitrogen  lamp  in  a silvered  parabolic 
reflector.  The  switch  is  conveniently 
located  at  the  back  of  lamp,  with  or 


The  AutoReellte 


without,  3%  in.  rear  mirror  giving  com- 
plete view  of  the  road  behind.  The  D 
luxe  model.  SB-7,  is  similar  to  model 
B-7.  except  for  the  finish,  which  b 
highly  polished  all-nickel  that  nevei 
wears  off  and  cannot  rust.  The  non- 
glare  type,  is  a standard  AutoReelite 
with  a safety  catch  that  prevents  rais- 
ing the  lamp  above  the  lirqit  prescribe, 
by  law  in  many  States,  but  when  turnec 
to  the  right  or  left,  it  can  be  raised  as 
desired,  to  read  road  signs,  etc.  Ad- 
justment is  provided  to  allow  for  varia- 
tion in  slopes^  of  windshield  frames  on 
different  cars.  Standard  AutoReelites 
are  provided  with  flat  base  brackets 
by  means  of  which  they  can  be  at- 
tached to  the  frame  of  a dosed  car  or 
to  a truck  cab.  Model  MB-7  is  for  use 
on  motorboats.  It  is  equipped  complei 
ready  for  mounting,  with  deck  mount- 
ing plate,  6 volt,  27  candle  power,  nitro- 
gen Mazda  C lamp,  switch,  and  5 feet 
of  cord  for  connecting  to  battery.  It 
can  be  extended  to  12  feet  if  desired. 
Diameter  of  lamp  lens  is  7 ins.,  is  fin- 
ished in  black  enamel,  nickel  trimmed. 
See  display  advertisement  on  page  1294. 
— Adv. 

BRENKERT  LIGHT  PROTECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich.  “Cres- 
cent.”’ 

Campbell  Co..  A.  S.  161  Prescott  St.. 
East  Boston,  Mass.  “Cello.” 

Fowler  Lamp  & Mfg.  Co.,  61  E.  24th  St.. 
Chicago.  111. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

Gilflllan  Bros.,  Inc.,  Los  Angeles,  Cal. 

Gray  & Davis,  Inc.,  Boston,  Mass. 

Howe  Lamp  & Mfg.  Co.,  115-123  E.  On- 
tario St.,  Chicago,  111. 

Jaeger  Co.,  H.  J.,  280  Park  Ave.,  Wee- 

hfl  wlr  An  'NT  T 

K-D  Lamp  Co.,  The,  108-12  W.  3rd  St., 
Cincinnati,  Ohio.  “K-D.” 

Kilborn-Sauer  Co.,  Fairfield.  Conn. 

National  Spot  Light  Co.,  605  California 
Bldg.,  Los  Angeles.  Cal. 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York.  N.  Y. 
“Pittsburgh.” 

Raydex  Mfg.  Co.,  Brackenridge.  Pa. 
“Raydex.” 

Rose  Mfg.  Co..  910  Arch  St.,  Philadel- 
phia, Pa.  “Neverout.” 

S & M Lamp  Co.,  118  W.  36th  St.,  Los 
A.Y)R6lt*8 

Standard  Metal  Mfg.  Co.,  Chestnut  Jef- 
ferson & Malvern  Sts.,  Newark,  N.  J. 
“Standard.” 

Stewart- Warner  Speedometer  Corp.,  1828 
Dlversey  Pkwy..  Chicago,  111.  “Stew- 
art,” “Van  Sicklen.” 

Trolley  Supply  Co.,  The,  Massillon,  Ohio. 
“Flexolite.” 


WAKEFIELD  BRASS  CO.,  THE,  F-  W., 
Vermilion,  Ohio.  The  “Red  Spot” 
Searchlight  is  a thoroughly  first  class 
spot  light  containing,  as  a patented 
feature,  a ruby  glass  cylinder  which 
slides  forward  at  a touch  of  a button 
and  encircles  the  bulb,  thus  changing 
all  the  reflected  light  rays  to  brilliant 
red  and  serving  as  an  emergency  dan- 
ger signal.  To  a car  that  has  stalled 


The  “Red  Spot” 


or  suffered  accident  or  is  held  up  for 
roadside  repairs,  this  emergency  signal 
provides  protection  and  security  which 
no  other  light  can  give.  A simple  yet 
positive  focus  adjuster,  trouble-proof 
and  rattle-proof  switch,  and  facility 
for  renewing  the  bulb  from  the  rear, 
are  other  outstanding  advantages  of 
the  “Red  Spot.”-— Adv. 

Williams  Mfg.  Co.,  Inc.,  126  W.  35th  St.. 
Los  Angeles,  Cal. 

SPOTLIGHTS,  STAGE. — Stage  spotlights 
are  used  to  illuminate  intensely  a small 
portion  of  a stage  or  to  single  out  one  or 
more  persons  in  a group.  They  are  gen- 
erally made  in  enclosed  cabinets,  consist- 
ing of  an  arc  lamp,  and  lens  with  a shut- 
ter, rheostat  and  adjustable  focusing  ar- 
rangement to  permit  variation  in  the  size 
of  the  spot,  its  intensity,  etc.  In  addition, 
a holder  for  color  screens  is  also  provided 
so  that  the  various  colors  may  be  thrown 
on  the  brightly  lighted  zone.  Concentrated- 
filament  incandescent  lamps  are  being 
used  in  some  theaters  now  in  place  of 
arcs  for  the  spotlights  because  of  their 
simplicity  of  control;  the  lamps  used  for 
this  purpose  are  the  same  type  of  incan- 
descents  as  for  motion-picture  projection. 

Manufacturers: 

Beseler  Co.,  Charles,  131-33  E.  23rd  St.. 
New  York.  N.  Y. 

BRENKERT  LIGHT  PROJECTION  CO.. 
49  Cortland  Ave.,  Detroit,  Mich.  “Cres- 
cent.” 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St.,  Chicago,  111.  “Baby  Spot.” 

Electrical  Products  Corp.,  1128-34  W. 
16th  St.,  Los  Angeles,  Cal. 

McIntosh  Stereopticon  Co.,  30  E.  Ran- 
dolph St.,  Chicago,  111. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111.  “X- 
Ray.”  (See  display  adv.  page  1405.) 

Pennefather,  James  S„  358  W.  43rd  St., 
New  York.  N.  Y. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.” 

Williams.  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia.  Pa. 

SPRAGUE,  FRANK  JULIAN.— An 

American  electrical  engineer  and  inventor, 
born  at  Milford,  Conn.,  1857.  He  graduated 
at  Annapolis  Naval  Academy  in  1878,  and 
entered  active  naval  service.  In  1882  he 
was  appointed  a member  of  the  Jury  of 
awards  at  the  Crystal  Palace  electrical 
exhibition,  London,  where  he  conducted  all 
the  tests  on  dynamoelectric  machinery, 
electric  lamps,  and  gas  engines,  his  re- 
port being  published  in  full  by  the  Navy 
Department.  He  resigned  from  the  Navy 
in  1883,  and  became  assistant  to  Thomas 
A.  Edison.  A year  later  he  founded  the 
Sprague  Electric  Railway  & Motor  Co.  and 
afterwards  the  Sprague  Electric  Elevator 
and  the  Sprague  Electric  Companies,  the 
latter  being  now  the  Sprague  Electric 
Works  of  the  General  Electric  Co.  He 
is  recognized  as  one  of  the  pioneers  in 
electric  railway  work.  In  1887.  he  installed 
in  Richmond,  Va..  the  first  electric  street 
railway  that  remained  in  continuous  opera- 
tion since  it  was  placed  in  service.  He 
introduced  the  high-speed  electric  eleva- 
tor, and  invented  the  multiple-unit  system 
of  electric  train  control  and  operation. 
He  was  a member  of  the  electrical  com- 
mission which  had  charge  of  the  electrifl- 
I cation  of  the  New  York  Central  Railroad 
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terminal  in  New  York  City,  and  was  co- 
inventor of  its  protected  third  rail.  He 
was  chairman  of  committees  on  electricity 
and  ship  construction  of  the  United  States 
Naval  Consulting  Board;  and  is  president 
of  the  Sprague  Development  Corp.  and  the 
Sprague  Safety  Control  & Signal  Corp., 
which  is  introducing  his  system  of  auto- 
matic braking  control  of  trains.  Mr. 
Sprague  was  president  of  the  American 
Institute  of  Electrical  Engineers  in  1892- 
93.  In  1910  he  received  the  Edison  Medal, 
awarded  by  the  Edison  Medal  Committee 
of  the  A.  I.  E.  E. 

SPRAGUE  CANNING  MACHINERY  CO. 

— 222  N.  Wabash  Ave.,  Chicago,  111.  Man- 
ufacturer of  motor-driven  parers.  wash- 
ing machines  and  other  canning  machin- 
ery. President,  K.  H.  Addington;  vice- 
president  and  secretary,  L.  A.  Babcock; 
treasurer,  E.  R.  King. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.— New  York,  N. 
Y.  Manufacturers  of  motors,  controllers, 
generators,  switchboards,  panelboards,  elec- 
tric hoists,  winches,  exhaust  fans,  conduit 
and  cable.  General  manager,  S.  W.  Hall. 
Main  office,  527-531  W.  34th  St.,  New  York, 
N Y.  Factories,  Bloomfield,  N.  J.;  New  Ken- 
sington, Pa.;  Maspeth,  L.  I.,  N.  Y.  Branch 
offices,  Fisher  Bldg.,  Chicago.  111.;  Wither- 
spoon Bldg.,  Philadelphia.  Pa.;  84  State 
St.,  Boston,  Mass.;  American  Bldg.,  Balti- 
more, Md. ; Oliver  Bldg.,  Pittsburgh,  Pa.; 
Illuminating  Bldg..  Cleveland,  Ohio;  Trac- 
tion Terminal  Bldg.,  * Indianapolis,  Ind.; 
Provident  Bank  Bldg..  Cincinnati,  Ohio; 
Citizens  & Southern  Bank  Bldg.,  Atlanta, 
Ga.;  Pierce  Bldg.,  St.  Louis,  Mo.;  Public 
Service  Bldg.,  Milwaukee,  Wis.;  Dwignt 
Bldg.,  Kansas  City,  Mo;  Rialto  Bldg.,  San 
Francisco,  Cal.;  Colman  Bldg.,  Seattle, 
Wash.;  Electric  Bldg.,  Portland.  Ore.; 
Corporation  Bldg.,  Los  Angeles,  Cal. 

SPRAGUEDUCT. — Trade  name  for  rigid, 
black  enameled  conduit  manufactured  by 
the  Sprague  Electric  Works  of  General 
Electric  Co.,  527-631  W.  34th  St..  New 
York.  N.  Y. 

SPRAGUELETS. — Trade  name  for  con- 
duit outlet  boxes  for  exposed  wiring  man- 
ufactured by  the  Sprague  Electric  Works 
of  General  Electric  Co.,  527-531  W.  34th 
St..  New  York,  N.  Y. 

SPRAGUNS. — Trade  name  for  paint 
spraying  outfits  manufactured  by  W.  N. 
Matthews  & Brother,  Inc.,  2912  Easton 
Ave.,  St.  Louis,  Mo. 

SPRAY  ENGINEERING  CO.— Boston. 
Mass.  Manufacturer  of  cooling  ponds, 
generator  cooling  equipment,  air  condition- 
ing apparatus,  etc.  President.  Lee  H. 
Parker;  secretary  and  treasurer  Main 
office,  Boston.  Mass.  Branch  office,  457 
Peoples  Gas  Bldg..  Chicago.  111. 

SPRECHER  MFG.  CO.,  INC.,  P.  W.— 
Milwaukee,  Wis.  Manufacturer  of  fixture 
suspensions  and  Joints. 

SPRING  CONNECTORS.— See  Connec- 
tors, spring  clip. 

SPRING  HAMMERS.— See  Drills,  ham- 
mer and  spring. 

SPRING  STEEL.— See  Steel  for  springs. 

SPRINGFIELD. — Trade  name  for  water- 
tube  boilers  manufactured  by  the  Spring- 
field  Boiler  Co.,  Springfield,  Ohio. 

SPRINGFIELD  BOILER  CO.— Spring- 
field,  111.  Manufacturer  of  water-tube 
boilers.  President,  Owsley  Brown;  vice- 
president  and  sales  manager,  J.  S.  Ham- 
merslough;  secretary,  H.  H.  Dickermann. 
Main  office  and  factory,  Springfield.  III.  . 
Branch  offices,  651  Marquette  Bldg.,  Chi- 
cago, 111. 

SPRINGS,  BRUSH-HOLDER.  — Brush- 
holder  springs,  to  be  used  with  the  large 
variety  of  brushes  and  brush  holders,  are 
made  in  a number  of  forms  and  styles. 
Small  motors  of  the  fractional -horsepower 
types  and  similar  small  generators  gen- 
erally have  small  carbon  brushes  with  a 
helical  spring,  which  in  many  cases  acts 
as  the  connecting  lead.  This  principle  is 
also  used  on  some  larger  motors,  many 
automobile  starting  and  lighting  motors 
and  generators  being  equipped  in  this  way. 

In  larger  motors  the  tension  is  applied  to 
the  brush  by  means  of  a flat  coiled  spring. 
Other  types  have  coiled  wire  springs  which 
either  exert  pressure  on  the  whole  brush 
holder  or  on  a separate  arm  which  presses 
against  the  brush. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO  . sales 

offices  in  principal  cities.  See  display 

adv.  page  1240  for  list  of  offices  and 
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illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  springs  for  brush  holders  and 
other  purposes. — Adv. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made." 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y. 

Cuyahoga  Spring  Co.,  The,  10252  Berea 
Rd.,  Cleveland,  Ohio. 

Dunbar  Bros.  Co.,  The,  Bristol,  Conn. 
Farrington  & Co.,  28-30  Grand  .St., 
Mount  Vernon,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Lee  Spring  Co.,  The,  347-51  Classon  Ave., 
Brooklyn,  N.  Y.  “Lee-Built." 

Standard  Electric  Machinery  Co  , Balti- 
more, Md.  "Standard-Baltimore” 

Union  Spring  & Mfg.  Co.,  1207  Fulton 
Bldg.,  Pittsburgh,  Pa. 

Wickwire  Spencer  Steel  Corp.,  Worces- 
ter, Mass. 

SPRINGS,  BURGLAR-ALARM  CON- 
TACT.— Circuit-closing  devices  consisting 
of  contact  springs  of  either  the  normally 
open  or  closed-circuit  type  and  of  special 
designs  for  mounting  on  doors,  windows, 
etc.,  in  such  positions  that  the  contacts 
will  be  operated  by  the  movement  of  these 
respective  parts. 

Manufacturers,. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  am1 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  springs. — Adv. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made." 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y. 

Cuyahoga  Spring  Co.,  The,  10252  Berea 
Rd.,  Cleveland,  Ohio. 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 
Farrington  & Co.,  28-30  Grand  St.,  Mount 
Vernon,  N.  Y. 

Lee  Spring  Co.,  The.  347-51  Classon  Ave., 
Brooklyn,  N.  Y.  “Lee-Built." 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau." 

UNITED  ELECTRIC  APPARATUS  CO.. 

1529-33  Columbus  Ave.,  Boston,  Mass. 
SPRINGS,  CAR  SEAT.— Spiral  coil  com- 
pression springs  usually  of  conical  shape 
used  in  the  cushions  and  backs  of  car 
seats  to  make  them  more  comfortable  than 
plain  nonspring  seats. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  are  the  largest  manufac- 
turers of  springs  of  this  class. — Adv. 
Brill  Co.,  The,  J.  G..  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y. 

Union  Spring  & Mfg.  Co.,  1207  Fulton 
Bldg.,  Pittsburgh,  Pa.  , 

SPRINGS,  DOOR  OPENER  OR  PUSH- 
OUT.— A small  spring  operating  a pin. 
used  with  some  types  of  electric  door 
openers  to  push  the  door  ajar  when  the 
latch  is  released. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products. — Adv. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made." 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y. 

Cuyahoga  Spring  Co.,  The,  10252  Berea 
Rd.,  Cleveland,  Ohio. 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts..  New  York,  N.  Y. 

Farrington  & Co.,  28-30  Grand  St.,  Mount 
Vernon,  N.  Y. 

Lee  Spring  Co.,  The,  347-51  Classon  Ave., 
Brooklyn,  N.  Y.  “Lee-Built.” 

New  York  Wire  & Spring  Co.,  Hoboken. 
N.  J. 

Union  Spring  & Mfg.  Co.,  1207  Fulton 
Bldg..  Pittsburgh,  Pa. 

SPRINGS,  ELECTRIC  VEHICLE  AND 
TRUCK. — These  springs  are  similar  to 
those  used  on  the  gasoline  automobile, 
except  as  they  are  affected  in  design  by 
the  relatively  heavier  load  imposed  by  the 
storage  batteries  and  by  the  usually  lower 
speeds  required  of  the  electric  vehicle. 
The  customary  range  of  operations  keeps 
it  on  roads  of  a generally  good  class  and 


the  strain  on  the  springs  is!  therefore 
less. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  iq  principal  cities.  See  display 
auv.*  page  1240  ior  list  of  oinces  ana 
illustrations  and  descriptions  or  our 
products.  We  manutacture  a complete 
line  or  springs  useu  in  efectiic  venicles 
and  trucas. — -vdv. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made." 

Brill  Co.,  The  J.  G.,  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y, 

Farrington  & Co.,  28-30  Grand  St.,  Mount 
Vernon,  N.  Y. 

Lee  Spring  Co.,  The,  347-51  Classon  Ave., 
Brooklyn,  N.  Y.  “Lee-Built.” 

New  York  Wire  & Spring  Co.,  Hoboken, 
N.  J. 

SPRINGS,  ELECTRICAL  INSTRU- 
MENT.— In  most  electrical  indicating  in- 
struments the  deflecting  torque  is  counter- 
balanced by  the  torsion  of  some  spring. 
These  springs  may  be  helical  or  spiral. 
They  are  made  of  nonmagnetic,  noncor- 
rodible  and  nonoxidizable  material,  usual- 
ly phosphor-bronze.  In  the  case  of  most 
moving-coil  indicating  instruments  a pair 
of  springs  is  used  that  serve  to  conduct, 
the  current  to  and  from  the  moving  coil 
and  also  provide  the  restoring  or  counter- 
balancing torque. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  124U  ior  list  of  omces  aim 
iliustrat.ons  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  springs  used  in  the  manufacture 
of  electrical  instruments. — Adv. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.” 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y. 

Farrington  & Co.,  28-30  Grand  St.,  Mount 
Vernon,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Lee  Spring  Co.,  The,  347-51  Classon 
Ave.,  Brooklyn,  N.  Y.  “Lee-Built.” 
Manross  & Sons,  F.  N.,  Forestville,  Conn. 
New  York  Wire  & Spring  Co.,  Hoboken, 
N.  J. 

SPRINGS,  MISCELLANEOUS  CON- 
TACT.— A very  large  variety  of  springs 
of  various  shapes  and  sizes  is  used  in  elec- 
trical devices  for  breaking  temporary  con- 
tacts. They  are  usually  of  brass,  bronze 
or  nickel  silver,  and  generally  have  their 
contact  points  tipped  with  some  metal 
which  does  not  burn  away  readily,  such  as 
tungsten,  silver,  platinum,  etc.  For  these 
points  see  Points,  contact  and  sparking. 

Contact  springs  are  used  very  widely  in 
the  telephone  operation  and  in  printing 
telegraph  and  other  communication  cir- 
cuits in  connection  with  miscellaneous  re- 
lays, keys  and  switches.  Some  of  the 
more  common  types  of  springs  for  this 
service  are  described  below. 

Tension  Spring.  A spring  which  pro- 
duces pressure  but  does  not  carry  any 
electrical  circuit.  It  is  used  in  relays  and 

Main  Contact  Spring.  One  of  the  contact 
springs  of  a relay  which  normally  touches 
a back  contact,  but  which  touches  the 
front  contact  instead  when  the  »*elay  is 
energized. 

Make -Before -Break  Spring.  Abbreviated 
MBB.  A set  of  springs  whose  main  con- 
tact spring  touches  the  front  contact 
spring  before  it  breaks  away  from  the 
back  contact.  It  is  used  to  preserve  con- 
tinuity. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products. — Adv. 

Barnes  Co.,  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.” 

Cary  Spring  Works,  240-242  W.  29tli 
St..  New  York,  N.  Y. 

Cuyahoga  Spring  Co.,  The,  10252  Berea 
Rd.,  Cleveland,  Ohio. 

Eastern  Parts  Mfg.  Co.,  Inc..  135  Spring 
St.,  New  York,  N.  Y.  “Pemko." 
Farrington  & Co.,  28-30  Grand  St.,  Mount 
Vernon,  N.  Y. 

Lee  Spring  Co.,  The,  347-51  Classon  Ave., 
Brooklyn,  N.  Y.  “Lee-Built.” 

670 


New  York  Wire  & Spring  Co.,  Hobo- 
ken. N.  J. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Stanley  & Patterson,  34  Hubert  St.r  New 
York,  N.  Y.  “DeVeau.” 

SPRINGS,  TROLLEY  BASE.— Helical 
coil  tension  springs  used  in  trolley  bases 
and  acting  through  suitable  leverage  to 
provide  substantially  uniform  upward  pres- 
sure of  the  trolley  wheel  at  all  operating 
heights  of  the  trolley  wire.  Trolley  bases 
are  usually  provided  with  a number  of  like 
springs  acting  in  multiple  to  produce  the 
required  effect. 


Manufacturers: 


AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  springs  for  trolley  bases. — Adv. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Cary  Spring  Works,  240-242  W.  29th  St., 
New  York,  N.  Y. 

Lee  Spring  Co.,  The,  347-51  Classon  Ave.. 
Brooklyn,  N.  Y.  “Lee-Built." 

New  York  Wire  & Spring  Co.,  Hoboken, 
N.  J. 

Union  Spring  & Mfg.  Co.,  1207  Fulton 
Bldg.,  Pittsburgh,  Pa. 


SPRINGS,  TRUCK,  ELECTRIC  RAIL- 
WAY CAR. — Spiral  coil  and  leaf  springs 
used  in  trucks  of  cars  to  absorb  road 
shocks  and  vibration.  The  spring  arrange- 
ment of  nearly  all  types  of  trucks  is  so 
arranged  and  the  springs  are  so  placed 
that  rapid  shocks  and  vibrations  will  come 
on  the  coil  springs,  while  the  leaf  springs 
take  care  of  the  slower  movements  of  the 
truck  with  respect  to  the  car  body.  Leaf 
springs  consist  of  a number  of  tempered 
flat  steel  curved  plates  nested  and  held 
together  by  a suitable  fitting  called  the 
spring  band.  Leaf  springs  are  assembled 
in  various  ways  and,  according  to  the 
shape  of  the  assembled  complete  spring, 
they  are  called  full  elliptic,  seml-elliptic 
or  three-quarter  elliptic,  and  the  number 
and  dimensions  of  the  leaves  or  plates  in 
the  spring  is  proportional  to  the  load  to 
be  supported-  In  most  types  of  trucks, 
both  coil  and  leaf  springs  are  arranged 
to  act  in  compression.  Also  see  Trucks. 


Manufacturers: 

AMERICAN  STEEL  & 'WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  electric  car  springs.— Adv. 

Barnes  Co..  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.”  . . 

Bemis  Car  Truck  Co.,  376  Blrnie  Ave.. 
Springfield,  Mass.  0 ___  _ . 

Brill  Co.,  The  J.  G..  62nd  St.  & Woodland 
Ave.,  Philadelphia,  Pa. 

Cary  Spring  Works.  240-242  W.  29th  St., 

Fa^rington^  Co..  28-30  Grand  St.,  Mount 
Vernon  N Y 

Lee  Spring1  Co.,  The.  347-51  Classon  Ave.. 
Brooklyn,  N.  Y.  ‘‘Lee-Built. 

New  York  Wire  & Spring  Co.,  Hoboken, 

Union  Spring  & Mfg.  Co..  1207  Fulton 
Bldg.,  Pittsburgh.  Pa. 

SPRINKLING  CARS,  ELECTI?,p  RAIL- 
WAY.—Special  cars  built  for  sprinkling  the 
right-of-way  and  adjacent  portions  of  the 
roadway  with  water.  The  essential  fea- 
tures are  water  tank,  regulating  valves, 
filling  and  the  spray  devices  or  sprinkler 
heads,  together  with  the  necessary  car 
frame,  trucks  and  propulsion  apparatus. 
The  tanks  may  be  of  wood  Jp 
latter  type  being  used  almost  exclusively 
on  modern  equipment.  Sprinklers  ma>  be 
of  the  gravity  or  pneumatic  type.  In  the 
former  the  hydraulic  head  resulting  from 
the  location  of  the  sprinkler  heads  with 
respect  to  the  tank  is  relied  upon  to  pro- 
duce the  pressure  at  the  points  of  distribu- 
tion. In  the  pneumatic  type,  compressed 
air  is  admitted  to  the  air  space  in  the 
tank  above  the  water  level,  and  aids  the 
hydrostatic  pressure  in  obtaining  the  pres- 
sure at  the  sprinkling  heads  required  for 
covering  the  right-of-way  and  a consider- 
able portion  of  the  roadway.  The  require- 
ments as  to  sprinkling  thus  determine  in 
a large  measure  the  type  of  sprinkler  used. 

The  capacity  of  the  sprinklers  ranges 
from  1500  to  6000  gallons,  the  larger  capac- 
ity sprinklers  (4000  and  6000  gal.)  being 
of  the  double-truck  design.  Sprinklers  with 
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special  Ailing  equipment  consisting  of  a, 
motor-driven  centrifugal  pump  are  needed 
where  it  is  desired  to  All  the  tank  from 
a stream  or  other  source  of  water  located 
near  the  track.  In  most  cases,  however, 
sprinkler  tanks  are  Ailed  from  the  hydrants 
of  the  water  mains  by  means  of  suitable 
Ailing  hose. 

Manufacturer: 

Brill  Co.,  The  J.  G..  62nd  St.  & Wood- 
land Ave.,  Philadelphia,  Pa. 

SPRITE. — Trade  name  for  oiling  device 
manufactured  by  the  Michigan  Lubricator 
Co.,  3643  Beaubien  St.,  Detroit,  Mich. 

SPROCKETS. — A sprocket  is  a wheel 
having  teeth  so  placed  that  a chain  or 
other  link  device  may  be  passed  over  It 
and  have  motion  imparted  to  it  by  the 
turning  wheel,  or  have  it  impart  motion 
to  the  sprocket.  They  are  used  for  various 
purposes  wherever  chain  drive  may  be  ap- 

lied.  Many  motor-driven  appliances  and 

eavy  machines  have  their  motion  trans- 
mitted from  the  motor  by  means  of  a chain 
and  sprocket.  These  are  sometimes  made 
In  quite  large  sizes,  as  in  the  case  of 
sprockets  over  which  the  conveyors  turn 
in  the  coal-handling  system  of  a power 
plant. 

Manufacturers: 

Baldwin  Chain  & Mfg.  Co.,  The,  Worces- 
ter, Mass. 

Bosworth-Ard  Machine  & Foundry  Co., 
Anniston,  Ala. 

Diamond  Chain  & Mfg.  Co.,  502  Ken- 
tucky Ave.,  Indianapolis,  Ind.  “Dia- 
mond.” 

SPROUT,  WALDRON  A CO.— Muncy.  Pa. 
Manufacturers  of  electric  feed  grinders. 
Business  established  1880.  President  and 
general  manager.  F.  M.  Sprout;  vice-pres- 
ident, N.  L.  Vredenburg;  secretary  and 
sales  manager,  J.  Russell  Smith;  treasurer. 
S.  Soars. 

S--P.  STOVE  CO.— Johnson  Creek,  Wis. 
Manufacturer  of  electric  household  ranges. 
Secretary,  G.  H.  Trachte;  treasurer  and 
general  manager,  H.  F.  Prenzlow. 

SPUDS,  DIGGING.— This  tool  is  used  in 
loosening  clay  or  hard  soil  In  pole-hole 
digging  for  removal  by  the  shovel  or  spoon. 
It  consists  of  an  iron  bar  sharpened  some- 
what for  loosening  the  earth,  and  of  suit- 
able length. 

Manufacturer: 

OSHKOSH  MFG.  CO..  Oshkosh,  Wis. 
“Oshkosh.”  (See  display  adv.  page 
1253.) 

SPURS.  LINEMEN’S.— See  Climbers, 
linemen's. 

SQUARE  D. — Trade  name  for  safety 
switches,  receptacles,  meter  protective 
trims  and  accessories  manufactured  by  the 
Square  D Co.,  1400  Rivard  St.,  Detroit, 
Mich. 

8QUARE  D COT.— Detroit,  Mich.  Manu- 
facturer of  safety  switches,  receptacles, 
meter  protective  trims  and  accessories. 
President.  B.  D.  Horton;  secretary,  A. 
MacLachlan;  treasurer  and  general  man- 
ager, T.  J.  Kauffman;  sales  manager,  E. 
A.  Prints.  Main  office,  1400  Rivard  St., 
Detroit.  Mich.  Factories.  Detroit,  Mich.: 
Peru.  Ind.:  Walkerville,  Ont..  Can.  Branch 
offices,  1002  Singer  Bldg..  New  York,  N. 
Y.;  First  National  Bank  Bldg..  Pittsburgh, 
Pa.;  Atlanta,  Ga.;  1002  Liberty  Bldg.; 
Philadelphia,  Pa.;  San  Francisco.  Cal.: 
3829  Minnesota  Ave.,  St.  Louis.  Mo.;  1320 
Majestic  Bldg.;  Milwaukee,  Wis.;  431  S- 
Dearborn  St.,  Chicago,  111.;  416  Citizens 
Bldg.,  Cleveland.  Ohio;  508  Lumsden  Bldg.. 
Toronto.  Ont..  Can. 

SQUARE- END. — Trade  name  for  pipe 
and  conduit  cutters  manufactured  by  the 
Borden  Co.,  Warren,  Ohio. 

SQUARE  GEE. — Trade  name  for  conduit 
Attings  manufactured  by  the  Grabler  Mfg. 
Co.,  Cleveland,  Ohio. 

SQUARES,  BEAM  AND  “T.»»— The  beam 
or  carpenter’s  square  is  frequently  re- 
quired by  an  electrician  in  laying  out  lo- 
cations for  cabinets  and  similar  work.  The 
T-square  is  a drafting  instrument,  con- 
sisting of  a straight-edge  section  attached 
at  right  angles  to  the  head  or  crossbar. 
It  is  used  in  drafting  and  engineering 
offices  of  manufacturers,  electrical  utility 
companies,  consulting  engineers,  etc. 

Manufacturers: 

Acme  Level  & Mfg.  Co.,  Toledo,  Ohio. 
(Steel.)  “Acme.” 

Cole  Co.,  The  H.,  Columbus,  Ohio. 

Peck,  Stow  & Wilcox  Co.,  The.  South- 
ington, Conn.  (Steel.)  “Pexto.” 


SQUIBS,  ELECTRIC,  MINER’S  BLAST- 
ING.— Squibs  for  use  in  igniting  blasting 
charges,  consisting  of  tubes  containing 
powder  charges  which  are  set  off  by  the 
heating  of  small  ignition  wires  connected 
to  a blasting  machine  or  other  source  of 
electric  energy.  They  are  similar  in  ap- 
pearance to  blasting  caps  but  have  a 
paper  instead  of  metal  cap  and  do  not 
detonate,  merely  shooting  out  a Aame 
which  Ignites  the  charge. 

SQUIRES  CO.,  THE  C.  E.— E.  40th  St. 
& Kelley  Ave.,  Cleveland,  Ohio.  Manu- 
facturer of  steam  specialties.  President, 
treasurer  and  general  manager,  >C.  E. 
Squires;  vice-president,  A.  L.  Squires;  sec- 
retary. T.  W.  Hill. 

S R B. — Trade  name  for  ball  and  roller 
bearings  manufactured  by  the  Standard 
Steel  & Bearing?,  Inc.,  5001  Lancaster 
Ave.,  Philadelphia,  Pa. 

S.  S. — Abbreviation  for  steamship  used 
before  the  vessel’s  name. 

S-S. — Trade  name  for  Aber  products 
manufactured  by  the  National  Fibre  & In- 
sulation Co.,  Yorklyn,  Del. 

S.  S.  T. — Trade  name  for  safety  valves 
manufactured  by  the  Ashton  Valve  Co., 
Boston,  Mass. 

S.  S.  WHITE. — Trade  name  for  electric 
dental  laboratory  apparatus  manufactured 
by  the  S.  S.  White  Mfg.  Co.,  211  S.  12th 
St.,  Philadelphia,  Pa. 

STA-RITE. — Trade  name  for  pull  and 
push  switches  for  automobile  lighting 
manufactured  by  Frank  W.  Morse,  289 
Congress  St.,  Boston,  Mass. 

STA-RITE. — Trade  name  for  electric  car 
curtains  manufactured  by  the  Railway 
Supply  & Curtain  Co.,  614-618  S.  Canal  St., 
Chicago,  111. 

STA-THERE. — Trade  name  for  battery 
connector  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  Pi., 
New  York,  N.  Y. 

STA-TITE. — Trade  name  for  asbestos 
sheet  packing  for  Aange,  cylinder  head, 
manhole  plates,  hot  water  heaters,  pumps, 
etc.,  manufactured  by  the  Imperial  Pack- 
ing Corp.,  191  Greenwich  St.,  New  York, 
N.  Y. 

STA-WARM. — Trade  name  for  electric 
heating  pads  manufactured  by  F.  H.  Hain- 
ert  & Son,  Minneapolis,  Minn. 

STABILIZERS  AIRPLANE  AND  SHIP. 
MOTOR-DRIVEN  GYROSCOPIC.  — Gyro- 
scopic stabilizers  are  used  to  neutralize 
the  forces  of  waves  or  wind  that  cause 
a ship  or  airplane  to  roll.  Following  the 
development  by  E.  A.  Sperry  of  the  gyro- 
scopic compass  he  turned  his  attention  to 
the  gyroscopic  stabilizer.  Methods  were 
long  sought  by  early  Investigators  to  re- 
duce or  eliminate  the  rolling  of  ships.  It 
is  clear  that  many  advantages  must  fol- 
low the  riddance  of  a force  so  obstructive 
to  rapid  voyages  and  safe  travel.  The  de- 
sign of  stabilizers  for  merchant  vessels 
and  yachts  is  very  compact,  light,  and 
consumes  but  a fraction  of  the  power 
saved.  This  latter  will  be  recognized  when 
it  is  remembered  that  the  horsepower  of 
propulsion  Is  that  required  to  continuously 
brush  aside  a mass  of  water  equal  to  that 
displaced  by  the  vessel.  When  the  sea 
rolls  and  twists  the  loaded  vessel  this 
mass  of  water  is  an  opposing  dynamic 
force  ever  increasing  the  surface  of  the 
vessel  immersed  by  the  water.  In  the 
language  of  the  naval  architect  the  roll- 
ing of  the  ship  increases  the  “wetted  sur- 
face.” This  horsepower  loss  has  been  cal- 
culated to  consume  for  a 15.000- ton  vessel 
at  a speed  of  18  knots  1000  hp.  There  are 
many  other  advantages,  but  all  calculated 
to  increase  the  pleasure  of  sea  travel,  re- 
duce its  risk  in  all  weather,  and  make 
Anancial  returns  to  the  owner  in  the  form 
of  reduced  fuel  and  quicker  voyages.  The 
latter  items  are  of  great  importance  to 
the  success  of  the  new  American  merchant 
marine. 

The  operation  of  these  stabilizers  is  de- 
termined by  means  of  a small  auxiliary 
gyroscope,  which  detects  a roll  of  a frac- 
tion of  a degree.  This  detector  gets  the 
main  gyroscope  under  way  to  turn  it  to 
such  an  angle  as  to  exactly  balance  and 
neutralize  the,  disturbing  forces  causing 
the  roll. 

The  gyroscopic  stabilizers  for  airplanes 
operate  on  a different  principle  and 
do  not  directly  stabilize  the  plane.  They 
merely  furnish  a base  line  about  which, 
when  the  plane  banks  or  pitches,  con- 
tacts are  made  bringing  into  play  force 
from  a motor  to  move  the  ailerons  or 


elevators  the  proper  direction  and  amount 
to  correct  the  disturbance.  Another  gyro- 
scopic device,  known  as  the  azimuth  gyro- 
scope, is  also  furnished  to  hold  the  plane 
in  any  desired  straight-line  course  once 
it  is  set  upon  it. 

Manufacturer: 

Sperry  Gyroscope  Co.,  The,  Manhattan 
Bridge  Plaza,  New  York,  N.  Y. 

STABILIZERS,  VOLTAGE.— See  Volt- 
age stabilizers. 

STACKERS,  LUMBER,  MOTOR- 
DRIVEN. — Portable  trucks  and  hoists  used 
for  hauling  and  elevating  lumber  during 
stacking  operations  with  hoisting  mechan- 
ism operated  by  electric  motor.  The  mo- 
tor is  driven  by  a storage  battery  mount- 
ed on  the  stacker  truck.  A machine  of 
this  sort  greatly  reduces  the  labor  re- 
quired in  piling  or  unpiling  lumber  in 
storage  yards. 

Manufacturers: 

Bradney  Machine  Co.,  Inc.,  Middletown. 
N.  Y. 

Leitelt  Iron  Works,  315  Mill  Ave.,  Grand 
Rapids,  Mich. 

Seattle  Machine  Works,  Lander  St. 
& East  Waterway,  Seattle.  Wash. 
“Hllke.” 

STACKPOLE  CARBON  CO St.  Marys, 

Pa.  Manufacturer  of  dry  batteries,  car- 
bon and  graphite  brushes,  electrodes  and 
other  carbon  products.  Business  estab- 
lished 1907.  President,  H.  C.  Stackpole: 
vice-presidents,  D.  H.  Miller,  W.  B Hall; 
secretary  and  treasurer,  L.  • G.  Hall;  fac- 
tory manager,  W.  J.  Mills:  sales  manager, 
H.  W.  Gudmens.  Main  office  and  factory, 
St.  Marys,  Pa.  Branch  offices.  47  W.  34th 
St..  New  York,  N.  Y.;  416  Blackstone 
Bldg.,  Pittsburgh,  Pa.;  844  Book  Bldg., 
Detroit,  Mich.;  1218  Hamilton  St.,  Phila- 
delphia, Pa. 

STACKS,  POWER  PLANT. — Smoke 
stacks  or  chimneys  serve  the  three-fold 
purpose  of  creating  “draft”  by  which  air 
is  furnished  for  the  fuel  In  the  furnace, 
of  carrying  away  the  gases  of  combustion, 
and  of  distributing  the  Aue-gas  dust  and 
cinders  over  a wider  territory  than  if  there 
were  no  stack. 

The  smallest  plants  often  use  sheet-iron 
or  steel  stacks  that  are  held  in  place  by 
guy  wires,  the  stacks  not  being  self-sus- 
taining. This  type  of  stack  is  cheap  but 
has  not  long  life.  Its  use  is  usually  con- 
Aned  to  heights  not  exceeding  120  ft. 
and  diameters  around  5 to  6 ft. 

The  self-supporting  steel  stack,  built 
up  of  riveted  steel  plates,  the  brick  and 
the  relnforced-concrete  stack  are  used  for 
the  largest  plants.  Perhaps  the  majority 
of  the  larger  central  stations  are  using 
steel  stacks,  although  the  concrete  stack 
is  Anding  many  applications.  The  re- 
inforced concrete  stack  is  about  one- 
third  the  weight  of  the  brick  stack  and 
occupies  less  space  even  than  the  steel 
stack;  it  costs  more  than  the  steel  stack, 
but  less  than  the  brick.  It  is  rapidly 
built  and  may  be  made  any  shape  de- 
sired. It  has  long  life,  is  well  able  to 
withstand  wind  pressure  and  corrosion. 
It  is,  however,  more  subject  to  damage 
from  lightning. 

In  choosing  a stack  it  should  be  borne 
in  mind  that  the  cost  is  a Axed  charge. 
A steel  stack  mav  be  taken  down  and  put 
up  elsewhere;  the  brick  and  concrete 
stacks  have  little  salvage  value. 

Stacks  should  preferably  be  lined  with 
brick  as  the  lining  tends  to  prevent  cor- 
rosion (especially  of  steel  stacks)  due  to 
the  sulphur  in  the  gases,  which  turns  to 
sulnhurlc  acid  in  the  presence  of  moisture; 
a lining  also  lessens  radiation  and  so 
improves  the  draft  created  by  the  stack. 
The  lining,  if  not  carried  up  to  the  tsp 
of  the  stack,  should  go  at  least  half-way 
or  three-quarters  the  way  to  the  top. 

In  determining  the  size  of  stack  to  em- 
ploy. it  should  be  noted  that  the  draft 
created  for  any  given  temperature  de- 
pends upon  the  height  of  the  stack.  The 
cross-sectional  area  of  the  stack  deter- 
mines the  volume  of  gases  that  can  be 
handled.  It  seems  to  be  current  practice 
to  design  a stack  for  about  200  or  180% 
full-load  operation,  in  this  way  allowing 
boilers  to  be  operated  at  200%  rating  dur- 
ing peak  loads  with  natural  draft  and 
also  allow  sufficient  draft  even  during  ad- 
verse atmospheric  conditions.  Chain-grate 
stokers  are  operating  in  many  plants  at 
200%  rating  under  the  above  circum- 
stances. 

With  natural  draft,  the  air  supply  or 
“draft”  is  controlled  by  dampers  installed 
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in  the  individual  .boiler  breechings  or  in 
the  stack.  One  damper  to  each  boiler  is 
the  best  arrangement  as  it  allows  flexible 
control  and  ease  of  manipulation. 

In  deciding  upon  whether  to  adopt  nat- 
ural or  mechanical  draft  the  cost  Is  not 
the  only  consideration;  mechanical  draft 
is  always  cheaper  than  natural  draft.  A 
stack  once  erected,  unless  of  steel,  can- 
not be  used  elsewhere,  so  that  the  money 
spent  can  never  be  collected  should  it  be 
necessary  to  abandon  the  plant  or  move 
It.  Moreover,  a stack  cannot  have  its 
volumetric  capacity  increased  should  plant 
additions  require.  For  manufacturers  see 
Chimneys,  power  plant*,  and  Stacks,  smoke, 
steel. 

STACKS,  SMOKE.  STEEL.— Steel  smoke 
stacks  of  the  smaller  sizes  are  made  of 
sheet  steel  and  are  held  in  place  by  guy 
wires.  They  are  not  usually  of  large  diam- 
eter, seldom  exceeding  4 or  5 ft.,  and  the 
height  is  limited  to  about  120  ft.  Thes* 
stacks  are  inexpensive  but  do  not  have  a 
long  life.  For  the  larger  sized  stacks, 
riveted  steel  plate  construction  is  used 
and  the  stacks  are  made  self-supporting. 
These  steel  stacks  are  less  expensive  than 
reinforced  concrete  or  brick  stacks.  Thev 
also  have  the  advantage  that  they  may 
be  taken  down  and  put  up  in  another  lo- 
cation, if  necessary.  Steel  stacks  are 
usually  lined  with  brfck  as  the  sulphur 
in  the  flue  gases  corrodes  steel  quite 
rapidly. 

Manufacturers: 

Codd  Co..  E.  J.,  700-708  S.  Caroline  St., 
Baltimore,  Md. 

Dillon  Steam  Boiler*  Works,  D.  M.,  Fitch- 
burg. Mass. 

Dover  Boiler  Works.  Dover,  N.  J. 
Downingtown  Iron  Works,  Inc.,  Down- 
Ingtown,  Pa. 

Freeman  Mfg.  Co..  Racine,  Wis. 

Hamler  Boiler  & Tank  Co..  39th  & Ilal- 
sted  Sts.,  Chicago,  111. 

Heine  Safety  Boiler  Co.,  5316  Marcus 
Ave.,  St.  Louis.  Mo. 

Keeler  Co.,  E..  Williamsport,  Pa. 
Lancaster  Iron  Works.  Lancaster,  Pa. 
Littieford  Bros.,  453  E.  Pearl  St.,  Cincin- 
nati, Ohio. 

Petroleum  Iron  Works  Co..  The,  Drawer 
539,  Sharon,  Pa. 

Pittsburgh-Des  Moines  Steel  Co.,  404 
Ross  St.,  Pittsburgh.  Pa. 

Reeves  Bros.  Co.,  338  Rush  St.,  Alliance. 
Ohio. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron- Steel  Mfg. 
Co.,  East  53rd  St.,  Cleveland,  Ohio. 
Riter-Conley  Co.,  Pittsburgh,  Pa. 
Ruemmeli-Dawley  Mfg.  Co.,  3911  Chou- 
teau Ave.,  St.  Louis,  Mo. 

Rust  Engineering  Co.,  Pittsburgh,  Pa. 
Scaife  & Sons  Co.,  William  B.,  Pitts- 
burgh, Pa. 

Struthers- Wells  Co.,  Warren,  Pa. 

Tide  Water  Iron  Works,  725  JefTerson 
St..  Hoboken.  N.  J. 

Toledo  Metal  Manufactures  Co.,  Toledo, 
Ohio. 

Treadwell  Construction  Co..  Midland,  Pa. 
Union  Iron  Works.  Erie,  Pa. 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga. Tenn. 

Weber  Chimney  Co.,  Thq,  1452-56  Mc- 
Cormick Bldg.,  Chicago,  111. 

Weiderholt  Construction  Co.,  Bank  of 
Commerce,  St.  Louis.  Mo. 

Wickes  Boiler  Co.,  Saginaw,  Mich. 

STAGE  CABLE. — See  Cord,  flexible, 
stage  or  theater. 

STAGE  CONNECTORS.— See  Connectors, 
stage. 

STAGE  DIMMERS. — See  Dimmers,  the- 
ater or  stage. 

STAGE  LAMPS.— See  Spotlights,  stage. 
STAGE  LIGHTS.— See  Lights,  stage, 
miscellaneous. 

STAGE  PLUGS.— See  Plugs,  stage. 
STAGE  POCKETS. — See  Receptacles, 
stage. 

STAGES,  LINEMEN'S. — A small  plat- 
form designed  to  be  supported  from  the 
crossarms  of  a pole  to  give  the  lineman 
a better  footing  on  which  to  work. 

STAHL  GEAR  & MACHINE  CO.,  THE. 
— 1390  E.  40th  St..  Cleveland,  Ohio.  Manu- 
facturer of  gears.  Business  established 
1917.  President  and  general  manager. 
George  F.  Stahl;  secretary,  treasurer  and 
sales  manager,  Walter  P.  Stahl. 

STAHL  RECTIFIER  CO.  — 1401-5  W. 
Jackson  Blvd..  Chicago,  111.  Manufacturer 
of  rectifiers  for  charging  of  starting  and 


lighting  automobile  batteries  and  magneto 
testers. 

STAHOT. — Trade  name  for  electric  irons 
made  by  the  Steatite  Electric  Products 
Corp.,  York  town  Heights,  N.  Y. 

STAIRWAYS  OR  ESCALATORS,  MOV- 
ING, MOTOR- DRIVEN. —Stairways,  con- 
sisting of  pivoted  treads  and  risers  at- 
tached to  endless  bands  or  chains  continu- 
ously propelled  in  one  direction  by  elec- 
tric motors.  They  are  used  in  department 
stores,  subway  and  elevated  railway  sta- 
tions and  such  locations  where  large  num- 
bers of  people  pass  from  one  floor  level 
to  another.  They  have  a large  capacity, 
but  are  slower  than  elevators. 

Manufacturers: 

AMERICAN  BRIDGE  CO..  30  Church 
St.,  New  York,  N.  Y,  (See  display  adv. 
page  1257.) 

Otis  Elevator  Co.,  260  11th  Ave.,  New 
York,  N.  Y. 

STALACTITES,  GLASS.  — Incandescent 
lamp  globes  having  a broad  top  or  center 
and  tapering  to’  a pointed  tip.  They  are 
usually  -either  figured  or  made  with  many 
sides,  as  distinguished  from  the  smooth 
round  globe.  Their  name  is  derived  from 
the»r  resemblance  to  the  stalactites  found 
in  caves. 

Manufacturer: 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg..  Pittsburgh,  Pa. 
STAMPINGS.  ARMATURE  CORE.— 
Stampings  of  thin  sheet  steel,  embracing 
the  whole  or  a part  of  the  armature  cir- 
cumference, from  which  the  armature  core 
is  built  up.  For  manufacturers  see  Arma- 
ture punchings. 

STAMPINGS.  BRASS.— These  Include  a 
verv  great  variety  of  small  brass  parts, 
such  as  washers,  fixture  fittings  and  trim- 
mings. clock-wheels,  brackets,  etc.,  which 
can  be  made  by  stamping  from  sheet 
brass.  Brass-goods  manufacturers  prepare 
them  in  quantity  to  drawings  or  specifica- 
tions. 

Manufacturers: 

Akron  Metallic  Gasket  Co.,  150  N.  Union 
St.,  Akron,  Ohio. 

American  Brass  Products  Co.,  105-16  S. 

Madison  St..  Pottstown.  Pa. 

Art  era  ft  Metal  Stamping  Coro..  1022-24 
Mvrtle  Ave.,  Brooklyn.  N.  Y. 

Becker  Electric  Works.  3055  Lincoln 
Ave..  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 
Brach  Mfg.  Co..  L.  S..  127-129  Sussex 
Ave..  Newark.  N.  J. 

Breeze  Metal  Hose  Mfg.  Co..  22  Calumet 
St..  Newark,  N.  J. 

Bridgeport  Brass  Co..  Bridgeport.  Conn. 
Brings  & Stratton  Co..  1047  Louis  Ave.. 

Milwaukee.  Wis.  “Basco.” 

Champion  Hardware  Co..  Geneva.  Ohio 
CRESCENT  ELECTRIC  CO..  P.  O.  Box 
178.  -Mountain  Grove.  Mo. 

DaPas  Brass  & Copper  Co..  820  Orleans 
St..  Chicago.  Til. 

Eastern  Precision  Electrical  Instrument 
Co..  68-71  Observer  St.,  Rockville  Cen- 
tre. N.  Y.  , 

Empire  Stamping  & Metal  Spinning  Co.. 
Tnc..  88-90  Walker  St..  New  York 
N.  Y. 

Faries  Mfg.  Co..  Decatur.  Til. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago.  111.  ^ 

Hvman  A Co..  Tnc..  Henry.  476  Broad- 
wav,  New  York.  N.  Y.  “Hylite 
Illinois  Stamping  & Mfg.  Co.,  542  W 
Jackson  Blvd.,  Chicago.  111. 

Kales  Stamping  Co..  1657-87  Lafayette 
Blvd.,  Detroit.  Mich. 

Kensington  Hardware  fr  Tool  Mfg.  Co.. 

410-416  Mechanic  St..  Philadelphia.  Pa. 
Kllboume  & Clark  Mfg.  Co..  3451  E. 
Marginal  Way.  Seattle,  Wash.  'K 
& C.” 

Liberty  Electric  Corp.,  Port  Chester 
N.  Y. 

Liddell  Electric  Mfg.  Co..  The,  481  N. 

Washington  Ave..  Bridgeport.  Conn. 
Mnehen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Michigan  Motor  Specialties  Co.,  44-50  Mt. 

Elliott  Ave.,  Detroit.  Mich. 
Moise-Klinkner  Co..  369  Market  St.,  San 
Francisco.  Cal. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati.  Ohio.  „ , ^ 

Non-Twist  Canopy  Ring,  Canada.  Ltd., 
58  Temperance  St.,  Toronto,  Ont.,  Can. 
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Parkin  Mfg.  Co.,  San  Rafael,  Cal. 
PATTON-MAC  GUYER  CO.,  Providence. 
R.  I.  Our  factory  is  equipped  with 
modern  machinery  and  tools  especially 
adapted  to  manufacturing  electrical 
component  parts  in  brass,  copper  and 
steel.  Our  organization  is  trained  to 
handle  this  work  at  minimum  cost.  We 
have  tools  already  made  for  manufac- 
turing innumerable  electrical  fittings. — 
Adv. 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh.  Pa. 
Plume  & Atwood  Mfg.  Co.,  470  Bank 
St.,  Waterbury,  Conn. 

Poliak  Tool  & Stamping  Co.,  81-.85  Free- 
port St.,  Dorchester,  Boston,  Mass. 
Quadriga  Mfg.  & Specialty  Co.,  213  W. 

Grand  Ave.,  Chicago,  III. 

Recording  Devices  Co.,  The,  5th  & Nor- 
wood Sts.,  Dayton,  Ohio. 

Rieker  Instrument  Co.,  1919-21  Fairmont 
Ave.,  Philadelphia,  Pa. 

Rome  Mfg.  Co.,  Rome,  N.  Y.  “Rome." 
Root  Co.,  The  C.  J.,  Bristol,  Conn. 
SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury, Conn.  (See  display  adv.  page 
1327.) 

SHERMAN  MFG.  CO.,  H.  B..  Battle 
Creek,  Mich.  “Sherman.”  (See  dis- 
play adv.  page  1323.) 

Simplex  Metal  Spinning  & Stamping  Co.. 
Inc.,  The,  24-34  New  Chambers  St., 
New  York.  N.  Y. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

STANDARD  ELECTRIC  & MFG.  CO.. 
308  1st  Ave.,  E.,  Cedar  Rapids.  Iowa. 
“Stelco.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 
Tallman  Brass  & Metal,  Ltd.,  Wilson. 

St,  Hamilton,  Ont.,  Can. 

Thorn,  W.  J.,  296  Talbot  St.,  London. 
Ont.,  Can. 

Universal  Chain  Co.,  The,  Stroudsburg. 
Pa. 

Vester  Sons.  Inc.,  Alfred,  5 Mason  St.. 

Providence.  R.  I.  _ , 

Waterbury  Mfg.  Co..  236  Grand  St., 
Waterbury,  Conn. 

Western  Screw  Products  Co.,  3221  S. 

Broadway,  St.  Louis,  Mo. 

White  Mfg.  Co.,  J.  H.,  Ill  N.  3rd  St.. 
Brooklyn,  N.  Y. 

STAMPINGS,  FIBER.— Variously  shaped 
pieces  of  fiber,  used  largely  for  Insula- 
tion in  electrical  devices,  and  made  by 
punching  from  sheet  fiber. 

Manufacturers: 

Akron  Metallic  Gasket  Co.,  150  N.  Union 
St..  Akron,  Ohio. 

Becker  Electric  Works.  3055  Lincoln 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFC.  CO..  80S 
W.  Washington  Blvd..  Chicago.  III. 
(See  display  adv.  pages  1231-1234.) 
Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
a vo  Npwurk  N.  J. 

Briggs  & Stratton  Co..  1047  Louis  Ave.. 

Milwaukee,  Wis.  “Basco.” 

Diamond  State  Fibre  Co.,  Bridgeport. 
Pa.  “Diamond  F.” 

Harvard  Electric  Co..  525  W.  Van  Buren 
St.,  Chicago,  111. 

Illinois  Stamping  & Mfg.  Co..  542  W. 

Jackson  Blvd.,  Chicago,  Rl. 

Kensington  Hardware  & Tool  Mfg.  Co.. 

410-416  Mechanic  St..  Philadelphia.  Pa. 
Kilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way.  Seattle,  Wash.  K 
& C 

Liberty  Electric  Corp..  Port  Chester. 
N Y 

Liddell*  Electric  Mfg.  Co..  The,  481  N. 

Washington  Ave..  Bridgeport  Conn. 
Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St..  Bridesburg,  Philadel- 

Molse-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal.  . 

National  Fibre  & Insulation  Co..  York- 
lyn,  Del.  “Old  Hickory.”  “Super  Sea- 
soned."   

Quadriga  Mfg.  & Specialty  Co.,  213  W. 

Grand  Ave..  Chicago.  111. 

Rieker  Instrument  Co..  1919-21  Fair- 
mount  Ave.,  Philndelphia.  Pa. 
Standard  Electric  Machinery  Co..  Balti- 
more. Md.  “Standard -Baltimore. 
Thorn,  W.  J..  296  Talbot  St..  London. 

Ont.,  Can.  _ _ . 

Windman-Goldsmith.  Ino  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

STAMPINGS,  SHEET  IRON  AND 
STEEL. — These  may  vary  from  extremely 
thin  metal,  such  as  used  for  armature 
punchings,  to  very  much  heavier,  and 
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from  the  size  of  a small  washer  to  that 
of  an  automobile  body,  but  the  term 
stampings  is  usually  applied  to  relatively 
small  sized  pieces,  produced  by  punching 
from  a sheet  of  the  metal.  For  armature 
core  stampings  see  Armature  punch ings. 
Also  see  Cores,  electromagnet;  Cores,  field; 
Cores,  transformer. 

Manufacturers: 

Akron  Metallic  Gasket  Co.,  150  N.  Union 
St.,  Akron,  Ohio. 

American  Brass  Products  Co.,  105-15  S. 

Madison  St.,  Pottstown,  Pa. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display  adv.  pages  1231-1234.) 
Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 

St  NAWAflf  T 

Briggs  & Stratton  Co..  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco. ’’ 
Burgess-Norton  Mfg.  Co.,  Geneva.  HI. 
Champion  Hardware  Co.,  Geneva,  Ohio. 
Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago.  111. 

Detroit  Pressed  Steel  Co.,  6660  Mt.  El- 
liott Ave.,  Detroit,  Mich. 

Faries  Mfg.  Co.,  Decatur,  111. 

Goshen  Lightning  Rod  Co.,  Goshen,  Ind. 
Hale  & Kilburn  Corp.,  1800  Lehigh  Ave., 
Philadelphia,  Pa. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Illinois  Stamping  & Mfg.  Co.,  542  W. 

Jackson  Blvd.,  Chicago,  111. 

Kales  Stamping  Co.,  1657-87  Lafayette 
Blvd.,  Detroit.  Mich. 

Keller  Mechanical  Engraving  Co.,  70 
Washington  St.,  Brooklyn.  N.  Y. 
Kensington  Hardware  & Tool  Mfg.  Co., 
410-416  Mechanic  St..  Philadelphia.  Pa. 
Kllbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  “K 
& C." 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Liddell  Electric  Mfg.  Co.,  The,  481  N. 

Washington  Ave.,  Bridgeport,  Conn. 
Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Michigan  Motor  Specialties  Co.,  44-50  Mt. 

Elliott  Ave.,  Detroit.  Mich. 
Molse-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

PATTON-MAC  GUYER  CO.,  31  Mathew- 
son  St..  Providence,  R.  I. 

Poliak  Tool  & Stamping  Co.,  81-85  Free- 
port St..  Dorchester,  Boston,  Mass. 
“Universal.** 

Quadriga  Mfg.  & Specialty  Co.,  213  W. 

Grand  Ave..  Chicago,  111. 

RATTAN  MFG.  CO.,  THE.  552  State  St., 
New  H»ven,  Conn.  (See  display  adv. 
page  1308.) 

Recording  Devices  Co.,  The,  5th  & Nor- 
wood Sts.,  Dayton,  Ohio. 

Reiter.  G.  C.,  Canton,  Ohio. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave..  Philadelphia.  Pa. 

RISDON  MFG.  CO.,  Andrew  Ave.,  Nau- 
gatuck, Conn. 

Rome  Mfg.  Co.,  Rome,  N.  Y.  “Rome.** 
SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury.  Conn.  (See  display  adv.  page 
1327.) 

Slater  Co..  Ltd.,  N.,  34  Sydney  St..  Ham- 
ilton. Ont.,  Can. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltlmore.** 
Thorn,  W.  J.,  296  Talbot  St.,  London, 
Ont.,  Can. 

Western  Screw  Products  Co.,  3221  S. 

Broadway,  St.  Louis.  Mo. 
Windman-Goldsmith,  Inc..  399-403  East 
Ave..  Perth  Amboy,  N.  J. 

STAMPINGS.  SHEET  METAL,  MIS- 
CELLANEOUS.— Small  metal  parts  of 
regular  or  irregular  design  which  are 
stamped  or  punched  out  of  sheets  of  the 
metal  by  dies  set  in  punch  presses.  The 
great  advantage  of  stampings  lies  In  the 
fact  that  specially  shaped  parts  can  be 
produced  in  large  quantities  at  low  cost. 
The  smaller  manufacturers  often  find  it 
cheaper  to  purchase  such  stampings  than 
to  Install  the  necessary  equipment  for 
making  them  themselves. 

Manufacturers: 

Akron  Metallic  Gasket  Co.,  150  N.  Union 
St.,  Akron.  Ohio. 

American  Brass  Products  Co.,  105-15  S. 

Madison  St.,  Pottstown.  Pa. 

American  Nut  & Bolt  Fastener  Co.,  The, 
Ontario  & Doerr  Sts.,  Pittsburgh,  Pa.  j 


Artcraft  Metal  Stamping  Corp.,  1022-24 
Myrtle  Ave.,  Brooklyn,  N.  Y. 

Bay  State  Stamping  Co.,  380  Chandler 
St.,  Worcester,  Mass. 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. This  company  is  prepared  to 
furnish  stampings,  spinnings  or  draw- 
ings in  any  finish  including  porcelain 
enamel  of  the  highest  grade.  No  de- 
sign is  too  large  or  too  intricate  for 
this  modern  fully  equipped  factory. — 
Adv. 

Boesch  Lamp  Co.,  960-62  Mission  St., 
San  Francisco,  Cal.  (Switch,  heater 
and  fixture  specialties.) 

Bossert  Corp..  The,  Utica.  N.  Y. 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark,  N.  J.  v 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee,  Wis.  “Basco.** 

Cambridge  Brass  Co.,  815  Somerville 
Ave.,  Cambridge,  Mass. 

Champion  Hardware  Co.,  Geneva,  Ohio. 

Clark  & Son,  A.  N.,  Plainville,  Conn. 

Clay  Electric  Co..  3303  N.  12th  St.,  Phila- 
delphia, Pa. 

Cleveland  Wrought  Products  Co.,  The, 
West  68th  St.,  Cleveland.  Ohio. 

CRESCENT  ELECTRIC  CO.,  P.  O.  Box 
178,  Mountain  Grove,  Mo. 

Crosby  Co.,  The,  Buffalo,  N.  Y. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago.  111. 

Dominion  Machine  & Tool  Co.,  Ltd.,  77 
Peter  St.,  Toronto,  Ont.,  Can. 

Electric  Box  & Cover  Co.,  Inc.,  29  Ave. 
C,  Newark.  N.  J. 

Empire  Stamping  & Metal  Spinning  Co., 
Inc.,  88-90  Walker  St.,  New  York, 
N.  Y. 

Gaynor  Mfg.  Co.,  The,  Bridgeport,  Conn. 

Geuder,  Paeschke  & Frey  Co.,  1466-1476 
St.  Paul  Ave.,  Milwaukee,  Wis. 

Hale  & Kilburn  Corp.,  1800  Lehigh  Ave., 
Philadelphia,  Pa. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh. Pa. 

Hyman  & Co.,  Inc.,  Henry.  476  Broad- 
way, New  York,  N.  Y.  “Hylite.” 

Illinois  Stamping  & Mfg.  Co.,  542  W. 
Jackson  Blvd.,  Chicago.  111. 

Kales  Stamping  Co.,  1657-87  Lafayette 
Blvd.,  Detroit.  Mich. 

Kel’er  Mechanical  Engraving  Co.,  70 
Washington  St.,  Brooklyn,  N.  Y. 

Kensington  Hardware  & Tool  Mfg.  Co., 
410-416  Mechanic  St.,  Philadelphia.  Pa. 

Kilboume  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  “K 
& C.** 

Kirk  '&  Blum  Mfg.  Co.,  2846  Spring 
Grove  Ave.,  Cincinnati,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Liddell  Electric  Mfg.  Co..  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co.,  4639  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mayer  Co.,  George  J.,  4020  Guilford 

Ave.,  Indianapolis,  Ind. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

Michigan  Motor  Specialties  Co.,  44-50  Mt. 
Elliott  Ave.,  Detroit,  Mich. 

Parkin  Mfg.  Co..  San  Rafael.  Cal. 

PATTON-MAC  GUYER  CO.,  31  Mathew- 
son  St.,  Providence,  R.  I. 

Pittsburgh  Metal  Spinning  & Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

RATTAN  MFG.  CO.,  THE,  552  State  St.. 
New  Haven,  Conn.  (See  display  adv. 
page  1308.) 

Recording  Devices  Co.,  The,  5th  & Nor- 
wood Sts.,  Dayton,  Ohio. 

Reiter,  G.  C.,  Canton,  Ohio. 

Reliance  M^tal  Spinning  & Stamping 
Co.,  Inc.,  160  John  St..  Brooklyn,  N.  Y. 

RISDON  MFG.  CO.,  Andrew  Ave.,  Nau- 
gatuck, Conn. 

Rome  Mfg.  Co.,  Rome,  N.  Y.  “Rome.** 

Root  Co.,  The  C.  J.,  Bristol,  Conn. 

SCOVILL  MFG.  CO..  99  Mill  St.,  Water- 
bury.  Conn.  (See  display  adv.  page 
1327). 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltlmore.** 


Thorn,  W.  J.,  296  Talbot  St..  London, 
Ont.,  Can. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa. 

Universal  Metal  Spinning  & Stamping 
Co.,  Inc.,  718  Atlantic  Ave.,  Brooklyn, 
N.  Y. 

Vogel  & Bros.,  Inc.,  William,  37  S.  9th 
St.,  Brooklyn,  N.  Y. 

Waterbury  Mfg.  Co.,  236  Grand  St„ 
Waterbury,  Conn. 

Western  Screw  Products  Co.,  3221  S. 
Broadway,  St.  Louis,  Mo. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

Worcester  Pressed  Steel  Co.,  Worcester, 
Mass. 

Worcester  Stamped  Metal  Co.,  Worces- 
ter, Mass. 

STAMPS,  TIME,  ELECTRIC.— Stamping 
devices  equipped  with  inked  Tlbbon  and 
changeable  numerals,  type  or  other  char- 
acters, indicating  time,  designed  for  use 
in  punching  the  actual  time  on  time  cards 
of  employees,  letters  received  or  cards  in- 
dicating elapsed  time  for  specific  opera- 
tions or  Jobs.  The  stamps  are  connected 
to  electric  circuits  controlled  by  a con- 
tact-making clock  which  governs  the 
electromagnetic  mechanism  of  each  device. 
They  are  very  compact  and  quite  simple 
in  operation.  One  master  clock. can  con- 
trol a large  number  of  time  'stamps  and 
secondary  clocks  throughout  a plant,  large 
office  or  store. 


Manufacturers: 


Automatic  Time  Stamp  Co.,  The,  160 
Congress  St.,  Boston,  Mass.  “Auto- 
matic.** 

International  Business  Machines  Co., 
Ltd.,  Royce  St.  & Campbell  Ave.,  West 
Toronto,  Ont.,  Can.  “International.** 

International  Time  Recording  Co.,  50 
Broad  St.,  New  York,  N.  Y.  “Inter- 
national.** 

Magnetic  Clock  Co.,  The,  37-39  E.  28th 
St.,  New  York,  N.  Y.  “Magneto- 
graph.** 

Moise-Klinkner  Co.,  369  Market  St.,  San 

LVq  n am  Pol  . 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Stromberg  Electric  Co.,  209  W.  Jackson 
Blvd.,  Chicago,  111. 


STANDARD.— Trade  name  for  track 
drills  manufactured  by  the  Aldon  Co.,  3338 
Ravenswood  Ave.,  Chicago,  111. 

STANDARD. — Trade  name  for  electric 
vibrators  and  driers  manufactured  by  the 
Chicago  Motor  & Vibrator  Co.,  163-165  N. 
Wabash  Ave.,  Chicago,  111. 


STANDARD.  — Trade  name  for  con- 
densers for  telephone,  telegraph*  radio  and 
all  kinds  of  ignition  and  signaling  serv- 
ice manufactured  by  the  Electric  Special- 
ty Co..  233  N.  Elm  St.,  Cresco,  Iowa. 

STANDARD. — Trade  name  for  attach- 
ment plugs  and  receptacles  manufactured 
by  the  General  Electric  Co.,  Schenectady, 
N.  Y. 

STANDARD. — Trade  name  for  soldering 
flux  produced  by  the  Grasselli  Chemical 
Co.,  Cleveland,  Ohio. 

STANDARD.  — Trade  name  for  fir© 
brick  made  by  the  A.  P.  Green  Fire  Brick 
Co.,  Mexico,  Mo. 

STANDARD. — Trade  name  for  produc- 
tion counters  manufactured  -by  the  R.  A. 
Hart  Mfg.  Co.,  Battle  Creek,  Mich. 

STANDARD. — Trade  name  for  watch- 
men’s electric  time  clocks  manufactured 
by  E.  O.  Hausberg,  49  Maiden  Lane,  New 
York,  N.  Y. 

STANDARD. — Trade  name  for  portable 
lamp  guard  manufactured  by  the  McGill 
Mfg.  Co.,  Valparaiso.  Ind. 

STANDARD.— Trade  name  for  automo- 
bile Jacks  and  railroad  track  tools  manu- 
factured by  the  National- Standard  Co., 
Niles.  Mich. 

STANDARD.— Trade  name  for  letter 
boxes  manufactured  by  W.  R.  Ostrander 
& Co.,  371  Broadway,  New  York,  N.  Y. 

STANDARD. — Trade  name  for  electric 
Irons  manufactured  by  the  Pelouze  Mfg. 
Co..  232  E.  Ohio  St.,  Chicago,  111. 

STANDARD. — Trade  name  for  lamp 
testing  sets  manufactured  by  the  M. 
Propp  Co.,  108  Bowery,  New  York,  N.  Y. 

STANDARD.— Trade  name  for  power 
transmission  belting  manufactured  by  the 
Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,  Pa. 

STANDARD. — Trade  name  for  circuit 
breakers  manufactured  by  the  Roller- 
Smith  Co.,  233  Broadway,  New  York,  N.  Y. 
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STANDARD. — Trade  name  for  earth 
augers  manufactured  by  the  Specialty  De- 
vice Co..  106  W.  3rd  St..  Cincinnati,  Ohio. 

STANDARD. — Trade  name  for  storage 
batteries  manufactured  by  the  Standard 
Battery  Mfg.  Co.,  1101-3-5  N.  Main  St.. 
Fort  Worth,  Tex. 

STANDARD. — Trade  name  for  arc  lamp 
carbons  and  carbon  products,  manufac- 
tured by  the  Standard  Carbon  Co.,  488 
Mills  Bldg..  San  Francisco,  Cal. 

STANDARD. — Trade  name  for  electric 
ranges,  ovens  and  cooking  compartments 
manufactured  by  the  Standard  Electric 
Stove  Co.,  1718-1720  N.  12th  St.,  Toledo, 
Ohio. 

STANDARD. — T rade  name  for  fire 
alarms,  electric  clocks,  signaling  systems 
and  accessories,  made  by  the  Standard 
Electric  Time  Co.,  89  Logan  St.,  Spring- 
field,  Mass. 

STANDARD. — Trade  name  for  portable 
electric  tools  manufactured  by  the  Stand- 
ard Electric  Tool  Co.,  Cincinnati,  Ohio. 

STANDARD. — Trade  name  for  electric 
heating  pads  manufactured  by  the  Stand- 
ard Electrical  Appliance  Co.,  Beverly,  N.  J. 

STANDARD. — Trade  name  for  electric 
sealing  machines  manufactured  by  the 
Standard  Envelope  Sealer  Mfg.  Co.,  Ever- 
ett, Mass. 

STANDARD. — Trade  name  for  Diesel  en- 
gines manufactured  by  the  Standard  Fuel 
Oil  Engine  Co.,  Bucyrus,  Ohio. 

STANDARD. — Trade  name  for  electri- 
cians’ portable  benches  manufactured  by 
the  Standard  Iron  Works,  Inc.,  508-510  E. 
74th  St.,  New  York.  N.  Y. 

STANDARD.  — Trade  name  for  steel 
cabinets,  switchboards,  panelboards  and 
theatrical  lighting  specialties  manufac- 
tured by  the  Standard  Mechanical  Equip- 
ment Co.,  2020  Richardson  Ave.,  Dallas, 
Tex. 

STANDARD. — Trade  name  for  electrical 
automobile  accessories  manufactured  by 
the  Standard  Metal  Mfg.  Co.,  Chestnut. 
Jefferson  & Malvern  Sts.,  Newark,  N.  J. 

STANDARD. — Trade  name  for  electric 
pumps  manufactured  by  the  Standard 
Pump  & Engine  Division,  Adamson  Ma- 
chine Co.,  730  Carroll  St.,  Akron,  Ohio. 

STANDARD. — Trade  name  for  portable 
electric  and  power  sewing  machines  manu- 
factured by  the  Standard  Sewing  Machine 
Co..  Cedar  Ave.  & C.  & P.  Ry.,  Cleveland, 
Ohio. 

STANDARD.  — Trade  name  for  steel 
forgings,  malleable  iron  castings,  wheels 
for  electric  cars.  etc.,  made  by  the  Stand- 
ard Steel  Works,  500  N.  Broad  St..  Phila- 
delphia, Pa. 

STANDARD. — Trade  name  for  thermo- 
stats, thermometers  and  other  mechanical 
and  recording  instruments  manufactured 
by  the  Standard  Thermometer  Co.,  65 
Shirley  St.,  Boston,  Mass. 

STANDARD. — Trade  name  for  bell-ring- 
ing transformers  manufactured  by  the 
Standard  Transformer  Co.,  Dana  Ave., 
Warren,  Ohio. 

STANDARD. — Trade  name  for  wires  and 
cables  manufactured  by  the  Standard 
Underground  Cable  Co.,  Westinghouse 
Bldg.,  Pittsburgh,  Pa. 

STANDARD. — Trade  name  for  incan- 
descent lamp  guard  manufactured  by  the 
Standard  Wire  Co.,  New  Castle,  Pa. 

STANDARD. — Trade  name  for  solid -core 
commutators  manufactured  by  the  To- 
ledo Standard  Commutator  Co.,  2242 
Smead  Ave.,  Toledo,  Ohio. 

STANDARD  ACCESSORY  CORP.— 355- 
357  E.  Water  St..  Milwaukee.  Wis.  Manu- 
facturer of  phonograph  lights. 

STANDARD  APPLIANCE  CO.  OF 
AMERICA.— 380  Lafayette  St.,  New  York, 
N.  Y.  Manufacturer  of  telephone  muf- 
flers. etc. 

STANDARD  ART  GLASS  CO.— 237  La- 
fayette St..  New  York,  N.  Y.  Manufac- 
turer of  portable  electric  lamps  and  light- 
ing fixtures.  Business  established  1908. 
Proprietor,  Louis  S.  Richman. 

STANDARD  ASBESTOS  CO.— 69  Beck- 
man St.,  New  York,  N.  Y.  Manufacturer 
of  asbestos  products. 

STANDARD  ASPHALT  & REFINING 
CO. — Chicago,  111.  Manufacturer  of  water- 
proofing, insulating,  battery  sealing  and 
impregnating  compounds.  Business  estab- 
lished 1914.  Vice-presidents,  Frank  W. 
Frueauf,  W.  A.  Williams,  P.  M.  Miskell, 


H.  R.  Straight;  secretary,  C.  E.  Murray; 
treasurer,  R.  C.  Russum;  manager,  Charles 
R.  Johnson.  Main  office,  208  S.  LaSalle 
SL,  Chicago,  111.  Factories,  Chicago,  111., 
and  Independence,  Kans.  Branch  office, 
Insulite  Products  Co.,  Portland,  Ore. 

STANDARD  ASPHALT  & REFINING 
CO. — Bartlesville,  Okla.  Manufacturer  of 
insulating  oils,  etc. 

STANDARD. BALTIMORE.— Trade  name 
for  generators,  motors,  wiring  devices, 
ovens,  hoists,  switches,  winches,  switch- 
boards, controllers,  air  compressors  and 
other  electrical  devices  manufactured  by 
the  Standard  Electric  Machinery  Co.,  102 
E.  York  St.,  Baltimore,  Md. 

STANDARD  BATTERY  MFG.  CO.— 
Fort  Worth,  Tex.  Manufacturer  of  stor- 
age batteries,  storage  battery  parts  and 
service  station  accessories.  Business  es- 
tablished 1918.  President,  Albert  Kramer; 
vice-presidents,  A.  F.  Hawkins,  Max 
Rothman;  secretary  and  treasurer,  J.  J. 
King;  general  manager,  A.  F.  Hawkins; 
sales  manager.  Max  Rothman.  Main  office 
and  factory.  1101JJ-5  N.  Main  St.,  Fort 
Worth,  Tex.  Branch  offices  and  ware- 
houses, Southwestern  Battery  Co.,  Dallas, 
Tex.;  Standard  Battery  Sales  Co.,  Houston 
and  Waco,  Tex. 

STANDARD  BRAZING  CO.— 45  Brom- 
fleld  St.,  Boston,  Mass.  Manufacturer  of 
brazing  compounds. 

STANDARD  CARBON  CO.— 488  Mills 
Bldg.,  San  Francisco,  Cal.  Manufacturer 
of  projector  carbons  and  carbon  products. 
Factory,  Richmond,  Cal. 

STANDARD  CEDAR  & LUMBER  CO.— 
511  Lumber  Exchange,  Minneapolis,  Minn. 
Producer  of  cedar  poles. 

STANDARD  CELLS.— A standard  cell 
is  a voltaic  cell  which,  when  constructed 
according  to  certain  specifications,  main- 
tains a constant  voltage  at  a given  tem- 
perature, and  the  voltage  of  individual 
cells  so  constructed  differs  by  an  extreme- 
ly small  fraction  of  a volt.  The  cell  may. 
therefore,  under  proper  conditions  be  used 
as  a standard  of  e.  m.  f. 

Three  types  of  standard  cell  have  been 
developed,  the  Clark,  Carhart-Clark,  and 
Weston  cells.  The  standard  cell  in  use 
at  present  is  known  as  the  Weston  or 
cadmium  standard  cell.  The  electrodes  of 
this  cell  are  mercury  covered  by  mercurous 
and  cadmium  sulphate  paste  for  the  posi- 
tive pole,  cadmium  amalgam  for  the  nega- 
tive pole,  and  a saturated  solution  of  cad- 
mium sulphate  for  the  electrolyte.  The 
e.  m.  f.  at  20°  C.  of  the  normal  cadmium 
cell  with  saturated  electrolyte  is  1.01830 
volts.  Its  e.  m.  f.  at  any  temperature  is: 
Et=E«r—0.000406(t— 20) — 0.00000095  (t— 20)* 
+0.000000001  (t— 20)*. 

For  most  measurements  the  last  two 
terms  can  be  omitted. 

A more  recent  form  of  the  Weston  cell 
is  the  unsaturated  cell.  The  temperature 
coefficient  of  this  cell  is  much  smaller 
than  that  for  the  normal  cell.  It  is  espe- 
cially well  suited  for  potentiometer  meas- 
urements. Its  e.  m.  f.  is  very  nearly 
1.0186  volts  and  as  constructed  its  resist- 
ance is  about  200  ohms. 

Manufacturer: 

Weston , Electrical  Instrument  Co.,  Wav* 
erly  Park,  Newark,  N.  J. 

STANDARD  CINEM ACHINERY.— 1 Trade 
name  for  motion  picture  machinery  manu- 
factured by  Bell  & Howell  Co.,  1801-15 
Larchmont  Ave.,  Chicago,  111. 

STANDARD  ELECTRIC  A MFG.  CO 

308  First  Ave.,  E..  Cedar  Rapids,  Iowa. 
Manufacturer  of  lighting  fixtures  and  spe- 
cialties. Business  established  1917.  Presi- 
dent, A.  J.  Petersen;  vice-president  and 
general  manager,  A.  C.  Petersen:  secre- 
tary and  treasurer,  H.  A-  Weyand. 

STANDARD  ELECTRIC  MACHINERY 
CO.— 102  E.  York  St..  Baltimore,  Md. 
Manufacturer  of  generators,  motors,  wir- 
ing devices,  ovens,  hoists,  switches, 
winches,  switchboards,  controllers,  air 
compressors  and  other  electrical  devices. 
Business  established  1907.  President.  Guy 
K.  Mitchell;  vice-president,  Frank  Stark. 

STANDARD  ELECTRIC  MFG.  CO.— 925- 
941  Wrightwood  Ave.,  Chicago,  111.  Manu- 
facturer of  switches,  electric  whistles,  and 
other  electrical  specialties.  Business  es- 
tablished 1911.  President.  L.  E.  Parker: 
vice-president,  E.  Parker;  secretary  and 
treasurer,  T.  L.  Parker. 

•STANDARD  ELECTRIC  STOVE  CO.f 
THE.— 1718-1720  N.  12th  St.,  Toledo,  Ohio. 
Manufacturer  of  electric  ranges,  ovens 
and  cooking  compartments. 
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STANDARD  ELECTRIC  TIME  CO., 

TH  E. — Springfield,  Mass.  Manufacturer 
of  electric  time  and  signaling  systems, 
fire  alarms  and  accessories.  Business  es- 
tablished 1884.  President  and  general  man- 
ager, George  L.  Riggs;  vice-president.  J. 

J.  Estabrook;  secretary,  C.  M.  White- 
ford;  treasurer,  C.  B.  Fitts;  sales  man- 
ager, Charles  F.  Barrett.  Main  office  and 
factory,  89  Logan  St.,  Springfield,  Mass. 
Branch  offices.  261  Franklin  St.,  Boston. 
Mass.;  50  Church  St.,  New  York,  N.  Y.; 
1361  Monadnock  Bldg..  Chicago,  111.;  421 
New  First  National  Bank  Bldg.,  Colum- 
bus. Ohio;  461  Market  St.,  San  Francisco, 
Cal.;  5 Burrall  Ct..  Waterbury,  Conn. 
Sales  representatives,  Langley  & Ewart. 
414  Essex  Bldg.,  Minneapolis,  Minn.; 
Haralson  Sales  Co.,  752  Brown-M&rx. 
Bldg.,  Birmingham,  Ala.;  J.  M.  Fisher. 
201  Oregon  Bldg.,  Portland,  Ore.;  C.  E. 
Brack,  901  Mutual  Life  Bldg.,  Buffalo,  N. 
Y.;  Oscar  Sorenson,  161  S.  Pearl  St.,  Den- 
ver, Colo. 

STANDARD  ELECTRIC  TOOL  CO.— 
Cincinnati,  Ohio.  Manufacturer  of  port- 
able electric  tools.  President.  F.  P.  Ham- 
ilton; vice-president,  E.  E.  Stevenson^ 
secretary  and  treasurer,  F.  S.  Baldwin. 

STANDARD  ELECTRICAL  APPLI- 
ANCE CO. — Beverly,  N.  J.  Manufacturer 
of  electric  heating  pads.  Business  estab- 
lished 1916.  President,  J.  H.  Sinex;  vice- 
president.  Franklin  P.  Jones;  secretary 
and  treasurer,  Franklin  P.  Jones,  Jr.; 
general  manager,  George  T.  Newell,  Jr.; 
sales  manager,  Earl  R.  Beyler. 

STANDARD  ELECTRICAL  CONSTRUC- 
TION CO.— San  Francisco,  Cal.  Manufac- 
turer of  panelboards,  switchboards,  etc. 

STANDARD  ELECTRICAL  MFG.  CO. — 
220-22  High  Ave.,  S.  E.,  Cleveland.  Ohio. 
Manufacturer  of  service  entrance  fittings, 
switch  boxes,  etc.  Secretary  and  treas- 
urer, George  A.  Streett. 

STANDARD  ELECTRODE. — See  Normal 
electrode. 

STANDARD  ENVELOPE  SEALER 
MFG.  CO. — Everett,  Mass.  Manufacturer 
of  electric  sealing  machines.  President 
and  treasurer,  E.  Charles  Drouet;  vice- 
president  and  general  manager,  F.  W. 
Storck;  secretary  and  sales  manager.  H. 
C.  Hoskyns. 

STANDARD  FIBRE  CO.— 11  Miller  St.. 
Somerville,  Mass.  Manufacturer  of  fiber 
insulators,  gears  and  other  fiber  products. 

STANDARD,  FLOOR  LAMP.— The  part 
of  a floor  lamp  which  supports  the  lamp 
proper  and  the  lamp  shade.  It  consists 
of  a base  or  pedestal  resting  on  the  floor 
and  an  upright  shaft  or  rod.  supporting 
the  lamp  socket  or  sockets  and  shade  at 
the  desired  height,  which  is  usually  4 to 
6*4  ft.  from  the  floor.  While  technically 
the  standard  would  only  consist  of  the 
upright  shaft,  common  commercial  usage 
includes  the  base  as  part  of  the  standard 
as  these  parts  are  made  and  sold  a a a 
unit.  The  term  pedestal  is  also  widely 
used  (although  less  correctly)  instead  of 
standard.  See  Bases  and  pedestals,  floor 
lamp;  also  Lamps,  floor. 

STANDARD  FORGINGS  CO.,  THE 

Chicago,  111.  Manufacturer  of  axles  for 
electric  cars,  etc.,  and  electric  railway 
forgings.  Resident,  George  E.  Van 
Hagen;  vice-president,  E.  W.  Richey:  sec- 
retary, C.  E.  Jernberg;  treasurer.  L.  C. 
Ryan.  Main  office,  Railway  Exchange 
Bldg.,  Chicago,  111.  Branch  offices,  2040 
Grand  Central  Terminal  Bldg.,  New  York. 
N.  Y.;  Merchants  National  Bank  Bldg.. 
St.  Paul,  Minn. 

STANDARD  FUEL  OIL  ENGINE  CO.. 
THE. — Bucyrus,  Ohio.  Manufacturer  of 
Diesel  engines. 

STANDARD  GAS  PRODUCTS  CO.— At- 
lanta, Ga.  Manufacturer  .of  oxyacetyleno 
cutting  and  welding  outfits.  Business  es- 
tablished 1913.  President,  treasurer  and 
general  manager,  William  Rawling;  vice- 
president  and  secretary,  P.  W.  Wilcox; 
sales  manager,  H.  A.  Dale.  Main  office. 
216  Ivy  St.,  Atlanta,  Ga.  Branch  office, 
Chattanooga,  Tenn. 

STANDARD  INSULATION  CO.— Ruther- 
ford, N.  J.  Manufacturer  of  insulating 
materials.  Business  established  1 9 1 S. 
President,  G.  J.  Lange;  vice-president 
and  sales  manager,  F.  P.  Wilds;  secre- 
tary, L.  G.  Lange;  treasurer.  D.  B.  Lange; 
general  manager,  Andrew  Young. 

STANDARD  IRON  WORKS,  INC.— 508- 
510  E.  74th  St.,  New  York.  N.  Y.  Manu- 
facturer of  electricians'  portable  benches. 
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STANDARD  LAMP  MFG.  CO.— 132S  S. 
Michigan  Ave.,  Chicago.  III.  Manufacturer 
of  floor  lamps  and  lamp  shades.  Presir 
dent  and  general  manager,  L.  A.  Solomon; 
vice-president,  H.  L.  Solomon;  secretary, 
George  Bruski ; treasurer,  H.  Ostrowsky. 

STANDARD  LIGHT  CO.— 448  E.  Water 
St.,  Milwaukee,  Wis.  Manufacturer  of 
lighting  fixtures.  Business  established 
1920.  President  and  general  manager, 
Morris  Tax;  vice-president,  D.  Sigil;  sec- 
retary, Morris  Stern;  treasurer,  D.  Stern. 

STANDARD  LOCK  CO.— 111-113  Himrod 
St.,  Brooklyn,  N.  Y.  Manufacturer  of  elec- 
tric door  openers.  Business  established 
1900.  Frank  D.  Loch,  sole  owner.  Sales 
representative.  D.  E.  Distributing  Co.,  9 S. 
Clinton  St,  Chicago,  111. 

STANDARD  MACHINERY  CO.— Auburn, 
R.  I.  (P.  O.  address,  Elmwood  Station. 
Providence,  R.  I.)  Manufacturer  of  bear- 
ings, armature  disk  notching  and  wire 
drawing  machines.  W.  T.  Murphy,  gen- 
eral manager. 

STANDARD  MECHANICAL  EQUIP- 
MENT  CO. — 2020  Richardson  Ave.,  Dallas. 
Tex.  Manufacturer  of  steel  cabinets, 
switchboards,  panelboards  and  theatrical 
lighting  specialties.  -President  and  general 
manager,  W.  H.  Earl;  vice-president,  A. 
W.  Earl;  secretary,  L.  H.  Hodge. 

STANDARD  METAL  MFG.  CO.-Chest- 
nut,  Jefferson  & Malvern  Sts.,  Newark.  N. 
J.  Manufacturer  of  electrical  automobile 
accessories.  President  and  treasurer,  W. 
A.  Lawrence;  vice-president.  Edward  L. 
Lewis;  secretary,  C.  S.  Walling.  , 

STANDARD  OIL  CO.  OF  CALIFORNIA. 

— 200  Bush  St.,  San  Francisco,  Cal.  Manu- 
facturer of  transformer  and  lubricating 
oils. 

STANDARD  OIL  CO.  OF  INDIANA.— 

910  S.  Michigan  Ave.,  Chicago,  111.  Manu- 
facturer of  lubricating  oils  and  greases. 
President,  W.  M.  Burton;  vice-presidents, 
H.  S.  Morton.  W.  E.  Warwick,  B.  Parks, 
Allen  Jackson;  vice-president,  secretary 
and  treasurer,  E.  G.  Senbert. 

STANDARD  OIL  CO.  OF  KENTUCKY. 
— Louisville,  Ky.  Manufacturer  of  lubri- 
cating oils. 

STANDARD  OIL  CO.  OF  NEW  YORK. 

—555  W.  25th  St.,  New  York,  N.  Y.  Manu- 
facturer of  transformer  and  lubricating 
oils. 

STANDARD  OIL  CO.  OF  OHIO.— E. 
Ohio  Gas  Bldg.,  Cleveland,  Ohio.  Manu- 
facturer of  lubricating  oils. 

STANDARD  P.  A S. — Trade  name  for 
boiler  furnace  regulators  manufactured  by 
the  Power  Turbo- Blower  Co.,  347  Madison 
Ave.,  New  York,  N.  Y. 

STANDARD  PLATE  GLASS  CO.— 30 
Sudbury  St.,  Boston,  Mass.  Manufacturer 
of  searchlight  mirrors. 

'STANDARD  PUMP  A ENGINE  DIVI- 
SION,  ADAMSON  MACHINE  CO.— 730 
Carroll  St.,  Akron,  Ohio.  Business  estab- 
lished 1892.  President,  A.  Adamson;  vice- 
president,  W.  E.  Slabaugh;  secretary  and 
treasurer,  R.  B.  Kountz;  sales  manager, 
E.  J.  Green. 

STANDARD  RAILWAY  SUPPLY  CO. — 
Cincinnati,  Ohio.  Manufacturer  of  trolley 
wire  splicing  sleeves,  etc. 

STANDARD  ROLLING  MILLS  CO.— 363- 
367  Hudson  Ave.,  Brooklyn,  N.  Y.  Manu- 
facturer of  solder  and  tinfoil.  I.  I.  Shon- 
berg. 

STANDARD  SCIENTIFIC  CO.— 9 Bar- 
row  St.,  New  York,  N.  Y.  Manufacturer 
of  electrical  and  other  scientific  instru- 
ments. Business  established  1912.  Presi- 
dent, Newell  D.  Parker;  secretary  and 
treasurer.  Henry  C.  Lomb. 

STANDARD  SEWING  MACHINE  CO., 
THE. — Cleveland.  Ohio.  Manufacturer  of 
portable  electric  and  power  sewing  ma- 
chines. •President  and  treasurer,  Henry 
W.  Coming;  vice-president,  Charles  A. 
Otis;  secretary,  H.  B.  Knapp;  general 
manager,  O.  J.  Stewart.  Main  office. 
Cedar  Ave.  & C.  & P.  Ry..  Cleveland, 
Ohio.  Branch  offices,  Philadelphia,  Pa.; 
Boston,  Mass.;  San  Francisco,  Cal.;  St. 
Louis,  Mo.;  Cleveland,  Ohio:  47  E.  19th 
St.,  New  York.  N.  Y.;  210  W.  Van  Buren 
St.,  Chicago.  111. 

STANDARD  SIGNS,  INC.— 428  6th  Ave., 
S.,  Minneapolis,  Minn.  Manufacturer  of 
electric  signs  and  bulletin  boards.  Busi- 
ness established  1915.  President  and  gen- 
eral manager,  H.  B.  Green. 

STANDARD  SPECIALTY  MFG.  CO.— 
Cleveland,  Ohio.  Manufacturer  of  service 


entrance  fittings  and  miscellaneous  spe- 
cialties. 

STANDARD  STAMPING  CO.,  THE.— 1st 
St.  & 7th  Ave.,  Huntington,  W.  Va.  Manu- 
facturer of  household  electric  cooking  ap- 
pliances. Business  established  1899.  Presi- 
dent, H.  W.  Morey;  vice-president,  W.  T. 
Guy;  secretary,  D.  G.  Scott;  treasurer  and 
general  manager,  C.  C.  Armstrong;  sales 
manager,  H.  M.  Jones. 

STANDARD  STEEL  A BEARINGS, 
INC. — Philadelphia,  Pa.  Manufacturer  of 
ball  and  roller  bearings.  Business  estab- 
lished 1903.  * President,  A.  F.  Rockwell; 
vice-presidents,  F.  M.  Germane,  T.  C. 
Fogel,  G.  H.  Neilson;  secretary,  Ralph  A. 
Gamble;  treasurer,  Harold  C.  Pryer;  sales 
manager,  F.  M.  Germane.  Main  office, 
6001  Lancaster  Ave.,  Philadelphia,  Pa. 
Factories,  Philadelphia,  Pa.,  and  Plain- 
ville.  Conn.  Branch  offices,  1611  Kresge 
Bldg.,  Detroit.  Mich.;  646  N.  Meridian  St., 
Indianapolis,  Ind.;  1806  S.  Michigan  Ave., 
Chicago,  111.;  261  Rialto  Bldg*.  San  Fran- 
cisco, Cal. 

STANDARD  STEEL  WORKS  CO.— 
Philadelphia,  Pa.  Manufacturer  of  steel 
forgings,  malleable  iron  castings,  wheels 
for  electric  cars,  etc.  President,  Samuel 
M.  Gauclain;  vice-presidents,  William  de 
Krasst,  A.  A.  Stevenson;  vice-president 
and  sales  manager,  Richard  Sanderson; 
secretary,  Arthur  L.  Church;  treasurer,  A. 
B.  Ehst.  Main  office.  500  N.  Broad  St., 
Philadelphia,  Pa.  Branch  offices,  80  E. 
Jackson  Blvd.,  Chicago,  111.;  St.  Louis, 
Mo.;  Richmond.  Va.;  San  Francisco,  Cal.; 
New  York,  N.  Y.;  Pittsburgh,  Pa.;  Hous- 
ton, Tex.;  St.  Paul,  Minn. 


*™T«I*D*ARD  WOOD  TURNING  CO.— 
1766  W.  Austin  Ave.,  Chicago,  111.  Manu- 
facturer  of  portable  electric  lamps.  Part- 
nership, H.  Klein  and  S.  Renner. 

STANDARD  X. RAY  CO.-1932-42  N. 
Burling  St.,  Chicago,  HI.  Manufacturer  of 
X-ray  apparatus.  President  and  general 
manager,  William  J.  Hettich;  vice-presi- 
dent, Dr.  C.  F.  Dick;  secretary,  C.  O. 
Olson;  treasurer,  V.  E.  Hanson. 

STANDARDIZATION  RULES  OF  THh 
A.  I.  E.  E. — As  the  result  of  many  years’ 
work  by  the  Standards  Committee  of  the 
A.  I.  E.  E.  with  the  co-operation  of  simi- 
lar committees  of  ten  other  societies  in- 
terested In  electrical  matters,  there  have 
been  published  as  a book  of  133  pp.  the 
“Standardization  Rules  of  the  American 
Institute  of  Electrical  Engineers.”  The 
chief  purpose  of  these  rules  or  standards 
has  been  to  define  the  terms  and  condi- 
tions which  characterize  the  rating  and 
behavior  of  electrical  apparatus,  with  spe- 
cial reference  to  the  conditions  of  accept- 
ance tests.  These  rules  have  been  re- 
vised from  time  to  time,  the  latest  addition 
being  that  of  1918.  Copies  of  this  book 
can  be  obtained  for  60  cents  from  the 
headquarters  of  the  A.  I.  E.  E.,  33  W. 
39th  St.,  New  York.  N.  Y. 

STANDARDIZED.— Trade  name  for 
panelboards  manufactured  by  the  Benja- 
min Electric  Mfg.  Co.,  806  W.  Washington 
Blvd.,  Chicago,  111. 

STANDARDIZED. — Trade  name  for  ash 
handling  equipment  manufactured  by  the 
Girtanner  Engineering  Corp.,  1400  Broad- 
way, New  York,  N.  Y. 


STANDARD  SUPPLY  A EQUIPMENT 

CO. — Cherry  & 13th  Sts.,  Philadelphia,  Pa. 
Manufacturer  of  motor-driven  fruit  ex- 
tractors. Branch  offices,  Trenton,  N.  J.; 
Altoona,  Pa.;  Pittsburgh,  Pa. 

STANDARD  THERMOMETER  CO.— 65 
Shirley  St.,  Boston,  Mass.  Manufacturer 
of  thermometers,  thermostats  and  other 
mechanical  and  recording  instruments. 
President  and  treasurer,  Samuel  C.  Lord; 
secretary,  Albert  Shawcross. 

STANDARD  TRANSFORMER  CO., 
THE. — Dana  Ave.,  Warren,  Ohio.  Manu- 
facturer of  a-c.  bells,  push  buttons  and 
bell-ringing  transformers.  Business  estab- 
lished 1919.  President  and  general  man- 
ager, W.  F.  Parker;  secretary  and  treas- 
urer, N.  A.  Wolcott. 

STANDARD  UNDERGROUND  CABLE 
CO. — Pittsburgh,  Pa.  Manufacturer  of 
wires,  cables  and  underground  construc- 
tion specialties.  Business  established  1882. 
President  and  general  manager,  J.  W. 
Marsh;  vice-presidents,  P.  H.  W.  Smith, 
C.  C.  Baldwin,  C.  W.  Davis  and  C.  J. 
Marsh;  secretary,  J.  W.  Shibler;  treasurer 
C.  M.  Hagen;  sales  manager,  C.  W.  Davis. 
Main  office,  Westinghouse  Bldg..  Pitts- 
burgh, Pa.  Factories,  Perth  Amboy,  N.  J.; 
Pittsburgh,  Pa.;  Glenwillard,  Pa.;  Oak- 
land, Cal.  Branch  offices  and  warehouses, 
St.  Louis,  Mo.;  Ill  W.  Washington  St., 
Chicago,  111.;  San  Francisco,  Cal.;  Pitts- 
burgh, Pa.;  50  Church  St..  New  York,  N. 
Y.  District  offices,  Boston,  Mass.;  Phila- 
delphia. Pa.;  Washington,  D.  C.;  Atlanta. 
Ga.;  Detroit,  Mich.;  Seattle,  Wash.;  Los 
Angeles,  Cal.;  Minneapolis,  Minn.;  Salt 
Lake  City,  Utah. 

STANDARD  VARNISH  WORKS.— New 

York,  N.  Y.  Manufacturers  of  insulating 
paints  and  varnishes.  Business  estab- 
lished 1870.  President,  Arthur  Davis;  sec- 
retary, James  Wolf;  treasurer,  S.  H.  King; 
general  manager,  J.  William  Rosenberg. 
Main  office,  90  West  St.,  New  York.  N.  Y. 
Branch  offices  and  warehouses,  506  Oak- 
land Ave.,  S.  W.,  Grand  Rapids,  Mich.; 
56  Stevenson  St.,  San  Francisco,  Cal. 

STANDARD  WASHING  MACHINE  CO. 
— 1100  E.  55th  St.,  Chicago,  111.  Manufac- 
turer of  electric  vacuum  type  washing 
machines.  Business  established  1917. 
President  and  general  manager.  W.  V. 
Rifle;  secretary,  Mrs.  L.  M.  Koop;  treas- 
urer. Lawrence  H.  Whiting. 

STANDARD  WELDING  CO.,  THE.— W. 
73rd  & L.  S.  & M.  S.  Railroad,  Cleveland, 
Ohio.  Manufacturer  of  welded  steel  and 
other  tubing.  President,  J.  O.  Eaton;  vice- 
presidents,  John  Younger  and  Dan  C. 
Swander;  secretary,  P.  A.  Connolly;  treas- 
urer. T.  E.  Borton;  general  manager,  W. 
L.  Woodward. 

STANDARD  WIRE  CO..  THE.— New 
Castle,  Pa.  Manufacturer  of  incandescent 
lamp  guards.  Business  established  1901. 
President  and  general  manager,  J.  Kauf- 
man; secretary  and  treasurer.  J.  L.  Hol- 
singer. 


a , --- — - ittunume- 

ters  and  rheostats  manufactured  by  Her- 

Fork  *n  TICht  * Co-'  16  Park  Ro"’  New 

o^8T^N.?PlfEj— A 7ertlcal  P*Pe  connect- 
ed  to  the  feedsr  pipe  or  penstock  of  a 1 
water-power  plant,  placed  as  close  to  the 
"h®el  At  Possible.  Its  diameter  is  from 
30  to  50%  of  the  penstock  diameter,  and 
(If  not  sealed)  it  must  be  as  high  as  the 
head  of  water  available  at  the  plant.  The 
purpose  is  to  furnish  a supply  of  energy 

uii  e care  ot  8Udden  increases  of  load 
while  the  water  is  accelerating,  and  to 
serve  as  a relief  valve  in  case  of  sudden 
excess  pressures  In  the  penstock.  Stand- 
pipes are  sometimes  called  surge  tanks. 

(Also  see  Air  chamber;  also  Water  ham- 
mer.) 

STANDS  OR  RESTS  FOR  ELECTRIC 
PRESSING  IRONS.— These  stands  are 
metal  devices  either  portable  or  attached 
to  an  ironing  board,  to  permit  an  electric 
pressing  iron  to  rest  on  them  while  heat- 
ing or  when  not  in  use.  They  are  usually 
made  in  several  sections  to  prevent  the 
radiation  of  heat  and  to  keep  the  bottom 
of  the  stand  cool.  The  fire  hazard  and 
danger  of  leaving  an  Iron  on  the  board 
with  the  current  on  while  answering  the 
telephone  or  doorbell  is  largely  eliminated 
when  the  habit  of  resting  the  iron  on  its 
stand  when  not  in  use  is  established. 

Manufacturers: 


Chicago  Dryer  Co.,  2210  N.  Crawford 
Ave.,  Chicago,  111.  (Combined  with 
ironing  board.) 

Wilson,  Mrs.  Catherine  V.,  641  Virginia 
Park,  Detroit,  Mich.  “Wilson  Iron 
Rest.” 


STANDS,  PORTABLE,  FOR  ELECTRIC 
HAMMERS  OR  DRILLS. — These  are  rigid 
stands  upon  which  heavy  tools  such  as 
electric  hammers  or  drills  may  be  rested 
while  in  use  in  high  or  rather  inaccessible 
places,  such  as  near  or  in  a ceiling.  The 
workman  on  a ladder  cannot  successfully 
operate  these  heavy  tools  for  any  length 
of  time,  and  the  use  of  a rigid  and  mov- 
able stand  is  a decided  advantage. 

Manufacturer: 

Grenzig,  J.  A.,  359  Jay  St.,  Brooklyn, 
N.  Y. 


STANITE. — Trade  name  for  asbestos 
packing  for  flange  joints  manufactured  by 
the  Metallo  Gasket  Co.,  New  Brunswick, 
N.  J. 


STANLEY. — Trade  name  for  electric  or- 
gan blower  manufactured  by  the  F.  E. 
Whitney  Co.,  65  Sudbury  St.,  Boston, 
Mass. 


STANLEY,  WILLIAM. — An  American 
electrical  inventor  and  engineer,  born  at 
Brooklyn,  N.  Y.,  in  1868.  He  was  edu- 
cated at  the  Williston  Seminary  at  East 
Hampton,  Mass.,  and  at  Yale  University. 
In  1881  he  became  assistant  to  Edward 
Weston  and  in  1882  he  was  connected  with 
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the  Swan  Electric  Light  Co.,  where  he 
invented  and  perfected  a method  of  ex- 
hausting incandescent  lamp  bulbs.  Dur- 
ing 1883  and  1884  he  conducted  a private 
laboratory  at  Englewood,  N.  J.  In  1884 
he  Installed  and  equipped  a lamp  factory 
for  the  manufacture  of  Incandescent  lamps 
at  Swissvale,  Pa.,  and  designed  some  d-c. 
machines  adapted  to  operate  incandescent 
lamps.  Th*4  first  a-c.  system  with  trans- 
formers and  parallel  distribution  built  in 
this  country  was  constructed  in  1885  at 
Great  Barrington,  Mass.,  by  Mr.  Stanley. 
In  1890-91  he  organized  the  Stanley  Elec- 
tric Mfg.  Co.  at  Pittsfield,  Mass.  The 
first  successful  Stanley  motors  were  com- 
pleted in  1892  and  in  1894  the  company 
Installed  the  polyphase  transmission  svs- 
tem  at  Housatonic.  Mass.  Later  Mr. 
Stanley  organized  the  Stanley  Instrument 
Co.  for  the  manufacture  of  a new  form 
of  wattmeter  and  for  several  years  de- 
voted his  energies  almost  entirely  to  the 
development  of  this  enterprise.  In  1912 
he  was  awarded  the  Edison  medal  by  the 
American  Institute  of  Electrical  Engineers. 


o.STxtNLE£  4 PATTERSON-34  Hubert 
St..  New  York,  N.  Y.  Manufacturer  of 
telephone  and  electric  signaling  apparatus 
and  electrical  specialties.  Business  estab- 
lished 1884.  President,  George  L.  Patter- 
son; vice-president,  Arthur  P.  Stanley; 
secretary  and  sales  manager,  Albert  S. 
DeVeau;  treasurer,  George  B.  Anthony. 
Sales  representatives,  J.  A.  Vaughan,  Real 
Estate  Trust  Bldg.,  Philadelphia.  Pa.; 
Doherty-Hafner  Co.,  618  W.  Jackson  Blvd., 
Chicago.  111.;  Heckert  L.  Parker,  111  New 
Montgomery  St..  San  Francisco,  Cal.; 
Clapp  & LaMoree,  San  Fernando  Bldg., 
Los  Angeles,  Cal.;  P.  L.  Hoadley.  Sea- 
board Bldg.,  Seattle,  Wash.;  Kemp  Hav- 
thorne,  333  McKinley  Ave.,  San  Antonio. 
Tex.;  H.  B.  Parke.  Pittsburgh.  Pa.;  W H. 
Beaven.  Jefferson  County  Bank  Bldg., 
Birmingham.  Ala.;  Electrical  Sales  Co.. 
Kenyon  Bldg.,  Louisville,  Ky. 


STANLEY  BELTING  CORP.— 32-40  S. 
Clinton  St.,  Chicago,  111.  Manufacturer  of 
cotton  belting.  Stanley  Hathaway,  sales 
manager. 

STANLEY  MFG*  CO.,  THE.— 50  Cannon 
St.,  Dayton,  Ohio.  Manufacturer  of  name 
plates  for  machinery,  appliances,  etc. 
President  and  sales  manager,  George  F. 
Stanley;  secretary  and  general  manager. 
M.  H.  Stanley;  treasurer  and  purchasing 
agent.  H.  R.  Walker. 


STANLEY  WORKS,  THE.— New  Brit- 
ain. Conn.  Manufacturers  of  zigzag  rul<>8 
and  Insulated  screw  drivers.  Main  office 
and  factories,  New  Britain,  Conn.  Branch 
offices,  Bridgewater,  Mass.;  Niles,  Ohio. 

STANLICO. — Trade  name  for  lighting 
fixtures  made  by  the  Standard  Light  Co., 
448  E.  Water  St.,  Milwaukee,  Wis. 

STANNARDS  MFG.  CO. — 379  Allen  St.. 
Springfield,  Mass.  Manufacturer  of  expan- 
sion sleeves.  Business  established  1902. 
President,  C.  S.  Stannard;  general  man- 
ager, W.  L.  Stannard. 

STAN  SI  CO. — Trade  name  for  electrical 
and  scientific  instruments  manufactured 
by  the  Standard  Scientific  Co.,  9 Barrow 
St.,  New  York.  N.  Y. 


STANSICO- ALLEN. — Trade  name  for 
meter- testing  rheostats  manufactured  by 
the  Standard  Scientific  Co.,  9 Barrow  St.. 
New  York,  N.  Y. 

STAN  WOOD. — Trade  name  for  steps  and 
treads  made  by  the  American  Mason 
Safety  Tread  Co.,  125  Perry  St.,  Lowell, 
Mass. 


STANWOOD  EQUIPMENT  CO.— Chica- 
go, 111.  Manufacturer  of  safety  treads. 
Main  office.  308  N.  Michigan  Ave.,  Chi- 
cago, 111.  Branch  offices,  Boston.  Mass.; 
San  Francisco,  Cal. 


STAPLES,  INSULATED Double-point- 

ed staples  provided  with  fiber  insulation 
around  the  loop  to  prevent  short-circuit- 
ing of  wires  secured  by  the  staples.  They 
are  used  for  holding  office  buzzer,  annun- 
ciator, telephone  and  other  low-voltage 
wires. 

Manufacturers: 

Blake  Signal  & Mfg.  Co.,  221  High  St., 
Boston,  Mass.  “Blake.” 

SMITH  & McCRORKEN.  INC.,  407  E. 
18th  St..  New  York,  N.  Y. 

STAR. — Trade  name  for  grease  and  oil 
cups  manufactured  by  the  American  In- 
jector Co.,  175  14th  Ave.,  Detroit,  Mich. 

STAR. — Trade  name  for  soldering  fur- 
naces manufactured  by  the  Burgess  Sold- 
ering Furnace  Co.,  Columbus,  Ohio. 


STAR. — Trade  name  for  ornamental 
street  lighting  posts  manufactured  by  the 
Chicago  Concrete  Post  Co.,  608  S.  Dear- 
born St.,  Chicago.  111. 

STAR. — Trade  name  for  hacksaw  blades 
manufactured  by  Clemson  Bros.,  Inc., 
Middletown,  N.  Y. 

STAR. — Trade  name  for  insulated  screw 
driver  manufactured  by  the  Cronk  & 
Carrier  Mfg.  Co.,  109  W.  Water  St.,  El- 
mira. N.  Y. 

STAR. — Trade  name  for  spring  and  ham- 
mer drills  manufactured  by  the  Duffy 
Mfg.  Co..  214  W.  Grand  Ave.,  Chicago,  111. 

STAR. — Trade  name  for  electric  fans, 
dishwashers  and  vibrators  manufactured 
by  the  Fitzgerald  Mfg.  Co.,  Torrington. 
Conn. 

STAR. — Trade  name  for  ignition  mag- 
neto generators  manufactured  by  the  Her- 
cules Mfg.  Co.,  2122  Northwestern  Ave., 
Indianapolis,  Ind. 

STAR. — cTrade  name  for  soldering  pastes 
and  sticks  manufactured  by  the  McGill 
Mfg.  Co.,  Valparaiso,  Ind. 

STAR. — Trade  name  for  leather  belting 
manufactured  by  the  F.  Raniville  Co., 
241-247  Pearl  St.,  Grand  Rapids,  Mich. 

STAR. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Star  Chandelier 
Co.,  Inc.,  33  Bleecker  St.,  New  York,  N.  Y. 

STAR. — Trade  name  for  motors,  gener- 
ators and  farm  lighting  plants  manufac- 
tured by  the  Star  Dynamo  Co.,  Jefferson 
City.  Mo. 

STAR. — Trade  name  for  electric  fans 
and  motors  manufactured  by  the  Star 
Electric  Motor  Co.,  Mill°r  St.  & N.  J. 
R.  R.  Ave.,  Newark,  N.  J. 

STAR.— Trade  name  for  portable  drills 
manufactured  by  the  Star  Expansion  Bolt 
Co..  147-149  Cedar  St.,  New  York.  N.  Y. 

STAR. — Trade  name  for  renewable  fuses 
manufactured  by  the  Star  Fuse  Co.,  Inc., 
168  Centre  St..  New  York.  N.  Y. 

STAR. — Trade  name  for  electric  head- 
lights, automobile  lamps  and  floodlight 
projectors  manufactured  by  the  Star 
Headlight  & Lantern  Co.,  294  Franklin 
St.,  Rochester,  N.  Y. 

STAR. — Trade  name  for  cutout  boxes 
and  sheet  steel  cabinets  manufactured  by 
the  Star  Metal  Box  Co.,  507-509  W.  19th 
St.,  New  York,  N.  Y. 

STAR. — Trade  name  for  storage  batteries 
manufactured  by  the  Star  Storage  Battery 
Co.,  309-313  N.  Jefferson  St..  Muncle,  Ind. 

STAR. — Trade  name  for  fixture  stems 
and  conduit  bushings  manufactured  by  the 
Steel  City  Electric  Co.,  1221  Columbus 
Ave.,  Pittsburgh,  Pa. 

STAR. — Trade  name  for  cotton  insulat- 
ing tape  manufactured  by  the  J.  Sullivan 
& Sons  Mfg.  Co.,  2224  N.  9th  St..  Phila- 
delphia, Pa. 

STAR  AND  STAR  JUNIOR.— Trade 
names  for  electric  cloth  cutting  machines 
manufactured  by  the  Wolf  Electric  Pro- 
moting Co.,  810  Main  St.,  Cincinnati,  Ohio. 

STAR  BRAND. — Trade  name  for  rivets 
manufactured  by  the  American  Brass  Co., 
414  Meadow  St..  Waterbury,  Conn 

STAR  BRAND. — Trade  name  for  brass, 
bronze  and  nickel  silver  rolls,  sheets,  wire, 
rods,  etc.,  manufactured  by  the  U.  T. 
Hungerford  Brass  & Copper  Co.,  80  Lafay- 
ette St.,  New  York,  N.  Y. 

STAR  BRASS  MFG.  CO.— Boston,  Mass. 
Manufacturer  of  planlmeters,  etc.  Main 
office,  53  Oliver  St.,  Boston,  Mass.  Branch 
offices.  New  York,  N.  Y. ; 6 E.  Lake  St., 
Chicago,  111.;  Pittsburgh.  Pa. 

STAR  BRASS  WORKS,  THE.— Kalama- 
zoo, Mich.  Manufacturers  of  trolley  harps 
and  wheels. 

STAR  CHANDELIER  CO.,  INC.— 33 
Bleecker  St.,  New  York,  N.  Y.  Manufac- 
turer of  lighting  fixtures. 

STAR  DYNAMO  CO.— JefTerson  City, 
Mo.  Manufacturer  of  motors,  generators 
and  farm  lighting  plants.  Business  estab- 
lished 1894.  President.  B.  J.  Cooplidge; 
secretary  and  general  manager,  W.  A. 
Nagle;  sales  manager,  A.  A.  Allen. 

STAR  ELECTRIC  MOTOR  CO.— Miller 
St.  & N.  J.  R.  R.  Ave.,  Newark,  N.  J. 
Manufacturer  of  motors,  generators  and 
fans.  President,  Emil  E.  Hollander;  sec- 
retary and  treasurer,  C M.  Petersen;  gen- 
eral sales  manager,  E.  B.  Day. 

STAR  EXPANSION  BOLT  CO.— New 
York,  N.  Y.  Manufacturer  of  cable  and 


wire  insulators  and  other  circuit  support- 
ing devices.  President,  J.  E.  Ogden;  vice- 
president,  R.  E.  Ogden;  treasurer,  E.  H. 
Clements;  sales  manager.  Warren  A.  Pe- 
ters. Main  office,  147-149  Cedar  SL,  New 
York,  N.  Y.  Factory,  Bayonne.  N.  J. 
Branch  offices.  120  W.  Lake  St.,  Chicago, 
IT. ; 700  E.  3rd  St.,  Los  Angeles,  Cal. 

STAR  FELT  CUTTING  CO.,  THE.— 2«0 
69th  St.,  Brooklyn,  N.  Y.  Manufacturer 
of  felt  gaskets,  wicks,  washers,  etc. 

STAR  FUSE  CO.,  INC.,  THE.— 168  Cen- 
tre St.,  New  York,  N.  Y.  Manufacturer  of 
renewable  fuses.  President  and  general 
manager,  M.  Podell. 

STAR  GLASS  CO.— Star  City.  W.  Va. 
Manufacturer  of  illuminating  glassware. 

STAR  HEADLIGHT  & LANTERN  CO. 
— 294  Franklin  St..  Rochester,  N.  Y.  Manu- 
facturer of  electric  headlights,  automobile 
lamps  and  lanterns.  President  and  treas- 
urer, Albert  W.  Jacobs. 

STAR  LUBRICATING  OIL  CO.— 8714 
Broadway,  Cleveland.  Ohio.  Manufacturer 
of  transformer  and  lubricating  oils. 

STAR  METAL  BOX  CO.— 507-509  W. 
19th  St.,  Now  York.  N.  Y.  Manufacturer 
of  cutout  boxes  and  sheet  steel  cabinets. 

STAR  OR  Y- CONNECT  I ON. — The  Indi- 
vidual circuits  of  a polyphase  system  may 
be  independent  or  interconnected.  In  aj 
star  connection  one  end  of  each  phase 
circuit  is  connected  to  a common  point 
called  the  neutral.  In  a three-phase  sys- 
tem this  type  of  connection  is  usually  des- 
ignated as  a Y-connection. 

STAR  PORCELAIN  CO.,  THE.— Tren- 
ton, N.  J.  Manufacturer  of  electrical 
porcelain.  Herbert  Sinclair,  president. 

STAR  STORAGE  BATTERY  CO.— 309- 
313  Jefferson  St..  Muncie,  Ind.  Manufac- 
turer of  automobile  starting  and  lighting 
storage  batteries.  President,  W.  O.  Hay- 
mond;  vice-president,  E.  L.  Haymond; 
secretary  and  treasurer,  F.  C.  Haymond. 

STAR  WASHING  MACHINE  CO.— 549 
Quincy  St.,  Chicago,  111.  Manufacturer  of 
electric  washing  machines.  President, 
treasurer  and  general  manager,  K.  K. 
Schulz;  vice-president,  A.  Hillstrom. 

STARBUCK  A SONS,  R.  M.— 63  Asylum 
St.,  Hartford,  Conn.  Manufacturers  of 
portable  electric  lamps.  Business  estab- 
lished 1897.  Factory,  Meridian,  Conn. 

STARK- INLAND  MACHINE  WORKS, 
INC. — St.  Louis,  Mo.  Manufacturer  of 
spark  plugs,  piston  rings,  etc.  President 
and  general  manager,  O.  G.  Stark;  vice- 
president,  L.  J.  Stark;  secretary,  Fred  E. 
Moore;  treasurer,  Dan  A.  Ruebel.  Main 
office,  1629  Locust  St..  St.  Louis,  Mo. 
Branch  offices,  New  York,  N.  Y.;  Chi- 
cago, 111. 

STARK  ROLLING  MILL  CO.,  THE.— 
Canton,  Ohio.  Manufacturer  of  sheet  iron 
and  steel  for  electrical  purposes.  Main 
office.  Canton.  Ohio.  Branch  offices,  SO 
Church  St.,  New  York,  N.  Y.;  Steger  Bldg., 
Chicago,  111.;  Security  Bldg.,  St.  Louis. 
Mo.;  First  Wisconsin  Bldg,  Milwaukee. 
Wis.;  First  National  Bldg.,  Cincinnati. 
Ohio. 

STAR  LITE. — Trade  name  for  luminous 
attachments  manufactured  by  the  Starllte 
Mfg.  Co.,  2 Columbus  Circle,  New  York, 
N.  Y. 

STARLITE  MFG.  CO.— 2 Columbus 
Circle.  New  York,  N.  Y.  Manufacturer 
of  luminous  attachments.  President  and 
treasurer.  Harry  Cooper;  vice-president 
and  secretary,  Cecil  Anhalt. 

STARRETT  CO.,  THE  L.  S.— Athol. 
Mass.  Manufacturer  of  tools  for  electri- 
cians, machinists,  mechanics,  etc.  Pres- 
ident. L.  S.  Starrett;  vice-president,  F.  A. 
Ball:  secretary  and  treasurer,  F.  E.  Wing: 
sales  manager,  D.  Findlay.  Main  office 
and  factory,  Athol,  Mass.  Branch  offices. 
90-92  West  Broadway,  New  York,  N.  Y.; 
17  N.  Jefferson  St.,  Chicago,  111. 

STARTER. — A starter  is  a device  which 
brings  about  circuit  changes  or  certain 
conditions  which  permit  a safe  current  to 
flow  through  an  electric  motor  and  develop 
starting  torque,  and  to  bring  the  motor 
approximately  up  to  speed.  Several 
methods  of  starting  are  required  because 
of  the  different  types  and  sizes  of  motors 
and  because  of  the  different  conditions 
under  which  they  have  to  be  started.  The 
principal  types  are  described  below. 

The  term  starter  is  also  used  to  apply 
to  starting  devices  for  internal-combustion 
engines,  as  on  automobiles  and  motorboats. 
These  are  also  described  below. 
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STARTERS,  “ACROSS  THE  LINE” 
TYPE. — Single-phase  motors  and  squirrel- 
cage  induction  motors  up  to  5 hp.  are 
usually  connected  directly  to  the  line  for 
starting.  D-c.  motors  up  to  1 tip.  are  also 
frequently  started  in  this  way. 

STARTERS,  AUTOMOBILE,  ELEC- 
TRICAL, COMPLETE  OUTFITS.— These 
electrical  starters  for  automobiles  com- 
prise an  electric  starting  motor,  controlled 
by  a foot  pedal  or  foot-operated  switch, 
connected  to  a storage  battery  and 
mounted  on  the  automobile  frame  or  on 
the  engine  structure.  They  are  provided 
with  a centrifugal  or  spiral  device  for 
temporarily  engaging  the  driving  pinion  on 
the  motor  with  the  engine  shaft  through 
suitable  gears  during  the  starting  oper- 
ation. They  are  usually  arranged  so  that 
the  motor  will  Just  start  to  turn  before 
the  gear  to  turn  over  the  engine  is  en- 
gaged. As  soon  as  the  engine  starts,  the 
motor  is  stopped  and  its  driving  pinion  is 
disengaged. 

Manufacturers: 

American  Bosch  Magneto  Corp.,  Spring- 
field,  Mass.  “Bosch.” 

Bljur  Motor  Appliance  Co..  15th  & 
Garden  Sts.,  Hoboken.  N.  J. 

Dayton  Engineering  Laboratories,  Day- 
ton,  Ohio.  “Delco.” 

Electric  Auto-Lite  Corp.,  Toledo,  Ohio. 

Fisher  Electrical  Works,  1014  Lynn  St., 
Detroit.  Mich. 

Gray  & Davis,  Boston,  Mass. 

Kent  Mfg.  Co..  Atwater.  4937  Stenton 
Ave.,  Philadelphia,  Pa.  “Atwater 
Kent.” 

Liberty  Starter  Co..  2281  W.  Fort  St., 
Detroit,  Mich.  “Liberty.” 

North  East  Electric  Co.,  Rochester,  N. 
Y.  “North  East.” 

Recording  & Computing  Machines  Co., 
The.  1 Essex  Ave.,  Dayton,  Ohio. 
“Ohmer.” 

U.  S.  Light  & Heat  Corp.,  Niagara  Falls, 
N.  Y.  “USL.” 

Service  Products  Co,  The,  Greenawalt 
Bldg..  Springfield,  Ohio.  “Heinze- 
Springfield.” 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave..  St.  Louis.  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

STARTERS.  MOTOR*  AUTOMATIC.— 

An  automatic  starter  is  a starter  designed 
to  automatically  control  the  acceleration 
of  a motor.  There  are  two  types,  time 
limit  and  current  limit.  Time-limit  starters 
are  those  in  which  the  motor  accelerates 
in  a fixed  time  regardless  of  the  load.  The 
timing  is  usually  obtained  by  oil  dashpot, 
air  dashpot  or  by  a pilot  motor.  Timing 
by  dashpots  is  the  cheaper  and  more  com- 
mon method  and  the  oil  dashpot  is  in  gen- 
eral preferred  to  the  air  type.  An  auto- 
matic starter  of  the  dashpot  type  usually 
consists  of  a solenoid  with  a plunger 
whose  motion  is  retarded  by  a dashpot. 
The  contact-making  mechanism  is  con- 
nected to  the  plunger  and  as  it  moves 
forward  resistance  is  cut  out  of  the  motor 
armature  circuit  either  by  (1)  an  arm 
sliding  over  segments,  (2)  a number  of 
fingers  making  contact  with  buttons  or 
(3)  by  the  compression  of  a carbon  pile 
rheostat. 

Current-limit  starters  are  those  in  which 
the  rate  of  acceleration  depends  on  the 
load.  The  acceleration  is  controlled  either 
by  current  relays,  series  contactors,  or 
counter-voltage  relays  or  contactors.  Cur- 
rent-limit starters  have  the  disadvantage 
that  the  motor  will  not  accelerate  on  heavy 
loads.  Current- relay  acceleration  is  the 
most  complicated  and  is  used  principally 
where  speed  regulation  is  required.  Ac- 
celeration by  series  or  lockout  contactors 
is  commonly  used  for  the  larger  sizes  of 
automatic  starters.  Counter-voltage  ac- 
celeration is  used  principally  with  small 
d-c.  motors  where  only  one  or  two  ac- 
celerating contactors  are  required. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St..  Chicago.  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 


When  writing  to  manufacturers  please 
mention  the 
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Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee.  Wis.  C-H  Automatic  Con- 
trollers include  practically  every  type 
that  is  required  for  motors  driving 
machinery  of  every  kind — as  pumps, 
compressors,  fans,  machine  tools,  print 
ing  presses,  freight  and  passenger 
elevators,  hoisting  machinery,  cranes, 
etc.  The  characteristics  of  the  various 


C-H  Automatic  Starter 


types  of  controllers  depend  largely  upon 
the  service  in  which  they  are  to  be 
used.  Starters  of  the  time-limit  type 
are  well  adapted  for  the  control  of 
motors  driving  pumps,  fans,  com- 
pressors and  other  machinery  where 
the  load  iB  likely  to  vary  between  wide 
limits.  C-H  Bulletin  6105  is  typical  of 
standard  C-H  Automatic  Starters  ot 
the  time-limit  type.  The  time  of  ac- 
celeration is  controlled  by  an  oil-filled 
dashpot  which  can  be  adjusted  to  suit 
load  conditions.  After  the  dashpot  is 
once  set,  the  starter  will  always  cut 
out  the  resistor  in  the  same  length  of 
time.  Bulletin  6105  provides  low-volt- 
age  release  when  two-wire  control  is 
used  and  low-voltage  protection  when 
operated  by  a push-button  master 
switch  with  three-wire  control.  C-H 
Magnetic  Lockout  Starters  are  de- 
signed especially  for  the  automatic 
or  remote  control  of  motors  driv- 
ing heavy  machinery  and  where  the 
starting  load  is  fairly  constant.  C-H 
Bulletin  6215  is  an  example  of  a stand- 
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ard  C-H  Magnetic  Lockout  Starter.  It 
consists  of  a series  of  very  rugged  clap- 
per type  contactors  with  series  coils, 
so  designed  that  each  accelerating  con- 
tactor is  magnetically  prevented  from 
closing  until  the  motor  current  has 
fallen  to  a predetermined  value.  A 
main  contactor  of  the  clapper  type, 
equipped  with  tt  powerful  magnetic 
blowout,  is  provided  for  opening  the 
circuit.  The  use  of  automatic  start- 
ers of  the  counter  electromotive  force 
type  is  confined  to  small  motor  serv- 
ice. Bulletin  6192  starter  is  built 
for  motors  up  to  2 hp.  In  addition  to 
the  c.  e.  m.  f.  contactor,  a main  mag- 
netic contactor  is  provided  so  that  the 
motor  may  be  controlled  from  a remote 
station  by  the  use  of  a single-pole  knife 
switch  or  a snap  switch.  A single  step 
of  resistor  is  cut  out  of  circuit  auto- 
matically when  the  motor  has  attained 
approximately  one-half  speed.  In  addi- 
tion to  the  standard  C-H  Starters 
which  are  adapted  for  general  use,  the 
company  manufactures  a large  number 
of  special  starters  designed  to  meet 
special  requirements.  For  certain  con- 
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ditions  both  time-limit  and  magnetic- 
lockout  acceleration  are  used  on  the 
same  controller.  In  mines  special 
precautions  are  taken  to  insure  long 
life  and  successful  operation  in  spite 
of  mine  moisture  and  hard  service.  In 
steel  mills  where  motor  controllers  re- 
ceive exceptionally  hard  usage,  special 
methods  of  construction  are  used.  In 
elevator  service  unusual  precautions 
are  taken  to  insure  dependable  opera- 
tion. For  a-c.  service  C-H  Starters 
include  all  types  found  in  commercial 
service.  C-H  Bulletin  9602  is  a simple 
across-the-line  type  of  starter.  It 
provides  for  low -voltage  release  with 
a two-wire  remote  control  and  fur- 
nishes low-voltage  protection  with 
three- wire  control.  Starters  of  this  type 
are  used  to  connect  polyphase  induction 
motors  of  the  “internal  starter”  type 
directly  to  the  line,  providing  the  start- 
ing current  inrush  does  not  exceed 
three  times  the  full-load  current.  They 
may  also  be  used  as  main-line  con- 
tactors for  drum  controllers,  multiple- 
switch  starters  or  other  manual  equip- 
ment where  main-line  contactors  are 
desirable.  Bulletin  9605  is  an  automatic 
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starter  of  the  primary-resistor  type. 
It  is  used  with  single- phase,  self -start- 
ing or  squirrel-cage  motors,  but  only 
with  the  latter  when  driving  a cen- 
trifugal pump  or  other  machine  with 
such  load  characteristics  that  the  start- 
ing torque  required  does  not  exceed 
that  corresponding  to  60#  of  normal 
line  voltage  applied  to  the  terminals. 
Bulletin  9605  is  provided  with  two 
double-pole  contactors  and  a solenoid- 
operated  dashpot  timing  relay.  One 
contactor  connects  the  motor  and 
starting  resistor  to  the  supply  lines, 
the  other  short-circuits  this  resistor 
after  a definite  time  interval  deter- 
mined by  the  setting  of  the  relay. 
Transformer  type  starters  are  used 
with  polyphase  squirrel-cage  motors 
which  drive  centrifugal  pumps,  venti- 
lating fans.  etc.,  where  the  starting 
characteristic  is  such  that  the  motor 
can  accelerate  with  a starting  torque 
not  exceeding  that  corresponding  to 
67%  of  normal  voltage.  Bulletin  9620  is 
used  for  motors  up  to  550  volts.  Bul- 
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letin  9622  is  used  with  2200-volt  motors 
and  is  equipped  with  oil-immersed 
magnetic  contactors.  The  transformers 
In  both  starters  are  connected  to  im- 
press 67%  of  normal  line  voltage  upon 
the  motor  for  starting.  After  a defi- 
nite time  interval,  determined  by  the 
setting  of  the  timing  relay,  the  motor 
is  connected  directly  to  the  supp’y  lines. 
For  extraordinary  starting  conditions, 
extra  transformer  taps  are  provided  so 
that  either  50  or  83%  of  normal  line 
voltage  may  be  impressed  on  the  motor 
for  starting.  The  motor  and  starting 


Digitized  by  LjOOQle 


STARTERS 


E M F ELECTRICAL  YEAR  BOOK 


STATE 


transformer  are  entirely  disconnected 
from  the  line  in  the  "off"  position. 
Secondarv-resistor-type  starters  are 
designed  for  use 
with  polyphase 
slip-ring  Induction 
motors  driving  re- 
ciprocating pumps, 
air  compressors,  or 
other  machines 
which  require  a 
starting  torque 
equal  to  or  greater 
than  the  full-load 
motor-torque.  C-H 
Bulletin  9630  is 
characteristic  of  this 
type.  Current-limit 
acceleration  is  used, 
the  rate  being  gov- 
erned by  secondary 
current  relays. 
Equal  amounts  of 
resistance  are  cut 
out  in  all  phases  of  the  resistor  circuit 
in  such  a way  that  the  rotor  currents 
are  balanced  step  by  step.  C-H  Auto- 
matic Starters  of  the  secondary-resistor 
type  are  made  for  both  low-tension  and 
high-tension  motors.  See  display  adv. 
pages  1225-1230. — Adv. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 


Bulletin  9622 

Automatic  Starter 


& M." 


Fort  Wayne  Engineering  & Mfg  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

INDUSTRIAL  CONTROLLER  CO..  Mil- 
waukee. Wis. — A most  complete  line  of 
automatic  starters  to  meet  the  re- 
quirements for  all  electric  motors. 
These  include  d-c.  automatic  motor 
starters,  a-c.  magnetic  contactors,  and 
enclosed  panel-type  automatic  starters 
of  the  Class  8526,  for  induction  motors 
under  5 hp.,  which  provide  protection 
in  case  of  overload  or  undervoltage. 
Automatic  compensators  are  also  made 
for  large  induction  motors. — Adv. 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W. 
34th  St.,  New  York,  N.  Y.  See  "Con- 
trol Systems.  Newspaper  Web  Print- 
ing Presses.  Sprague  products'  see 
display  adv.  pages  1306-7. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 


N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


STARTERS.  MOTOR.  COMBINED  RE- 
ACTANCE AND  RESISTANCE  TYPE.— 

Single-phase  induction  motors  are  usually 
provided  with  a starting  and  a running 
winding.  During  starting,  resistance  is 
placed  in  series  with  one  of  these  wind- 
ings and  an  Impedance  coil  of  high  re- 
actance in  the  other.  The  currents  are, 
therefore,  out  of  phase  and  a rotating  flux 
is  produced  similar  to  that  of  a polyphase 
machine.  When  the  motor  is  up  to  speed, 
the  starting  winding  is  disconnected  and 
the  running  winding  connected  directly 
to  the  line.  Manual  controllers  of  the 
face-plate  type  are  used  for  this  serv- 
ice. 


Manufacturers: 

Allen -Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Automatic  Switch  Co..  154  Grand  St., 
New  York.  N.  Y.  "Whittingham." 

Canadian  Fairbanks-Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.” 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  & St.  Paul  Ave..  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Fairbanks.  Morse  & Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.  "CC." 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee,  Wis.  "I-C." 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

STARTERS,  MOTOR,  COMPENSATOR 
TYPE. — See  Autostarters  or  autotrans- 
former starters. 

STARTERS,  MOTOR,  FUSE  SHORT- 
CIRCUITING  SWITCH  TYPE.— See 
Switches,  motor  starting  (fuse  short-cir- 
cuiting). 

STARTERS,  MOTOR,  PLAIN  RESIS- 
TANCE  TYPE. — See  Rheostats,  motor 
starting. 

STARTERS,  MOTOR,  SPECIAL  AND 
MISCELLANEOUS. — The  principal  types 
of  motor  starters  are  defined  and  listed 
above  and  these  various  standard  types 
meet  practically  all  conditions  encountered 
in  general  practice.  There  are  special 
cases,  however,  where  an  unusual  cycle 
in  starting  is  necessary  or  for  which  ex- 
ceptional protective  features  are  required. 
Such  cases  may  be  taken  care  of  by 
modified  forms  of  standard  starters  or 
sometimes  may  necessitate  a special  de- 
sign. A careful  analysis  of  the  proposed 
cycle  and  of  all  attendant  conditions  is 
necessary,  but  this  study  almost  invariably 
permits  working  out  a design  that  will 
serve  the  purpose.  This  classification 
covers  such  special  designs,  and  also  mis- 
cellaneous types  of  motor  starters  not 
included  In  other  subclassifications. 

Manufacturers: 

AIlen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Automatic  Switch  Co..  154  Grand  St.. 
New  York,  N.  Y.  "Whittingham." 

Canadian  Fairbanks-Morse  Co.,  The.  84- 
98  St.  Antoine  St.,  Montreal,  Que., 
Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  A St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

Electric  Controller  A Mfg.  Co..  The.  2700 
E.  79th  St..  Cleveland,  Ohio.  "E.  C. 
A M." 

Fairbanks,  Morse  A Co..  900  S.  Wabash 
Ave..  Chicago,  111.  "CC." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A complete  line  of  motor 
controlling  devices  and  also  special 
equipments  made  up  to  perform  partic- 
ular service.  See  page  1211  for  general 
information. — Adv. 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee.  Wis.  "I-C." 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
A Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Motor  Protector  Mfg.  Co.,  47  Kearny 
St.,  San  Francisco,  Cal. 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Rowan  Controller  Co.,  308  N.  Holliday 
St..  Baltimore,  Md.  "Rowan." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark  J 

Union  Electric  Mfg.  Co.,  120  Reed  St.. 
Milwaukee.  Wis.  "Union." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

STARTERS,  MOTOR,  STAR- DELTA 
TYPE. — Star-delta  starters  are  used  in 
connection  with  special  squirrel-cage  In- 
duction motors  for  reducing  the  starting 
current.  The  starter  is  arranged  to  con- 
nect the  motor  windings  in  star  for  start- 
ing and  delta  for  running.  The  starting 
voltage  is  therefore  57%  of  normal,  and 
the  starting  current  3 to  4 times  normal. 
This  type  of  starter  Is  used  principally 
with  motors  from  5 to  30  hp.  starting 
light.  Above  30  hp.  autotransformer 
starters  are  used  because  the  line  cur- 
rent Is  less  for  this  type.  Star-delta 
starters  can  only  be  used  with  a motor 


having  6 leads  and  are  not  common.  Also 
see  Switches,  motor-starting  (star-delta  )♦ 

STARTERS,  MULTIPLE-LEVER.— See 

Switches,  motor-accelerating. 

STARTERS,  PRIMARY-RESISTANCE 
TYPE. — Primary- resistance  starters  are 
used  in  connection  with  squirrel-cage 
motors  for  reducing  the  inrush  current  at 
starting.  Resistance  is  placed  in  both 
phases  of  a two-phase  motor  and  two  or 
three  lines  of  a three-phase  motor.  The 
resistance  is  usually  designed  to  limit  the 
starting  currq^  to  three  times  normal. 
This  type  of  atarter  is  used  .principally 
with  motors  from  5 to  30  hp.  starting  light. 
Above  30  hp.  autotransformer  starters  are 
used,  because  the  current  drawn  from  the 
line  is  less  for  this  type.  Primary-resis- 
tance starters  are  simpler  than  autotrans- 
former starters,  but  less  efficient. 

STARTING  AND  LIGHTING  OUTFITS, 
AUTOMOBILE  AND  MOTORBOAT.— 
These  are  very  complete  equipments  com- 
prising starting  motors  which  may  have 
special  windings  and  control  apparatus 
permitting  the  motor  to  act  as  a generator 
when  run  above  a predetermined  speed 
to  charge  a storage  battery  which  Is  used 
for  supplying  energy  to  lamps,  spark- 
coils,  and  to  the  motor  during  the  start- 
ing operations.  This  type  is  known  as 
the  "single  unit"  type.  Other  starting  and 
lighting  systems  are  provided  which  are 
of  the  two-unit  type,  comprising  a start- 
ing motor  and  separate  generator  which 
charge  the  storage  battery;  for  the  starting 
part  of  the  two-unit  set  see  Starters,  auto- 
mobile. electric. 

Manufacturers: 

Gray  A Davis,  Inc.,  Boston,  Mass,  (auto- 
mobile). 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Liberty  Starter  Co..  2281  W.  Fort  St.. 
Detroit,  Mich.  "Liberty." 

Remy  Electric  Co.,  Anderson,  Ind. 

Simms  Magneto  Corp.,  The,  East  Orange, 
N.  J.  “Simms." 

U.  S.  Light  A Heat  Corp.,  Niagara  Falls, 
N.  Y.  "USL/' 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave..  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

STARTING  BOXES.— This  term  was 
formerly  much  used  for  motor  starters  of 
the  plain  resistance  type.  See  Rheostats, 
motor  starting. 

STARTING  PANELS.— See  Panels,  motor 
starting. 

STARTING  RHEOSTATS.— S e e Rheo- 
stats. motor  starting. 

STARTING  SWITCHES.— See  Switches, 
motor  starting  (fuse  short-circuiting); 
switches,  motor  starting,  (compensator); 
Switches,  motor  starting  (star-delta); 
Switches,  safety,  motor. 

STARTING  TORQUE,  MOTOR.— The 

torque  or  twisting  effort  exerted  by  the 
starting  current  in  an  electric  motor.  It 
is  the  moment  of  the  twisting  couple 
ordinarily  exerted  about  the  shaft  axis.  It 
acts  to  overcome  the  friction  of  the  motor 
at  rest.  The  customary  unit  In  which 
torque  is  measured  is  the  pound-perpen- 
dlcular-foot  or  merely  pound-foot.  It  means 
a force  of  one  pound  acting  at  right  angles 
to  a radius  arm  1 foot  in  length.  Single- 
phase induction  motors,  as  such,  have  zero 
starting  torque  and  must  be  started  in 
some  other  way. 

STASSANO  FURNACE.— One  of  the 
earliest  forms  of  electric  steel  furnaces, 
in  which  the  bath  was  heated  by  an  arc 
drawn  between  two  electrodes  immediately 
above  the  bath. 

STATE  ELECTRICAL  RULES.— Statute 
requirements  governing  line  construction 
exist  in  California,  Montana,  Nebraska, 
and  Washington;  and  governing  inside 
work  in  Oregon  and  Washington.  The 
Montana  law  specifies  that  the  National 
Electrical  Safety  Code  shall  be  followed 
for  points  not  specifically  covered  in  the 
law.  The  Oregon  requirements  combine 
the  rules  of  the  National  Electrical  Code 
and  the  National  Electrical  Safety  Code. 

Orders  have  been  issued  by  public  serv- 
ice commissions  to  govern  line  construc- 
tion in  Arizona,  Connecticut,  Idaho.  Ill- 
inois, Kansas.  Nevada,  New  Jersey.  North 
Dakota,  Oregon,  Utah,  and  Wisconsin;  and 
especially  covering  crossing  of  one  utility 
by  another  in  California.  Iowa,  Michigan. 
Nebraska,  and  Pennsylvania.  The  more 
recent  of  these  are/  either  based  on  the 
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National  Electrical  Safety  Code  (Conn.,  111., 
Kans.,  Neb.)  or  are  identical  with  it  (N. 
Dak.,  Utah,  Wis..).  The  Arizona  rules 
are  based  on  the  specifications  of  the  Na- 
tional Electric  Light  Association.  The  Con- 
necticut rules  cover  the  joint  use  of  poles 
by  two  utilities.  California,  Iowa,  Nebras- 
ka and  North  Dakota  have  rules  covering 
inductive  interference.  Committees  are 
now  working  on  new  rules  in  California, 
Nevada,  and  Wisconsin.  Many  of  the  com- 
missions have  issued  regulations  for  utility 
service. 

Orders  have  been  issued  by  industrial 
commissions  to  govern  inside  work  (sta- 
tions, wiring,  and  utilization  equipment) 
in  California,  Pennsylvania,  and  Wiscon- 
sin. The  two  latter  are  identical  with  the 
National  Electrical  Safety  Code,  while  the 
California  rules  Involve  minor  variations. 
The  fire  marshals  of  Illinois  and  Ohiq 
have  issued  orders  requiring  safety 
switches  in  those  states.  Orders  cover- 
ing fire-alarm  systems  have  been  issued 
in  New  Jersey  and  New  York. 

Orders  regulating  electric  lighting  have 
been  issued  In  California,  New  Jersey, 
New  York,  Ohio.  Oregon,  Pennsylvania, 
and  Wisconsin.  These  are  all  based  on  the 
Factory  Lighting  Code  of  the  Illuminating 
Engineering  Society. 

STATES  CO.,  THE. — 72  Francis  Ave., 
Hartford,  Conn.  Manufacturer  of  meter 
testing  Instruments  and  equipment,  also 
specialties  and  supplies.  Business  estab-, 
lished  1911.  President,  treasurer  and  gen- 
eral manager,  H.  A.  Blakeslee;  secretary, 
R.  H.  Blakeslee. 

STATIC  DISCHARGE A disruptive  dis- 

charge of  static  electricity  across  a dielec- 
tric, such  as  air,  when  it  gives  way  under 
the  mechanical  stress  of  the  electrical 
forces  present.  The  discharge  takes  the 
form  of  a spark,  which  punctures  or 
jumps  across  the  dielectric. 

STATIC  ELECTRICITY. — A term  refer- 
ring to  electricity  induced  in  a conductor 
or  produced  by  friction,  as  rubbing  to- 
gether two  dissimilar  substances,  such  as 
glass  and  silk,  etc.  It  is  also  that  elec-j 
tricity  or  charge  that  remains  upon  the 
surface  of  a body  or  is  contained  in  the 
plates  of  a condenser.  It  is  also  referred 
to  as  electricity  at  rest  as  distinguished 
from  dynamic  or  current  electricity  or 
electricity  in  motion.  Also  see  Electricity. 

STATIC  INTERFERENCE,  RADIO— 

See  Radio  communication  Interference. 

STATIC  MACHINES.— See  Electrostatic 
machines. 

STATIC  NEUTRALIZERS.— See  Neutral- 
izers. static,  electricity. 

STATION  CABLE.— See  Wire,  flame- 
proof. or  station  cable. 

STATIONS.  HOSPITAL  SIGNAL  OR 
CALLING. — Apparatus  used  in  hospital 
nurses’  call  systems  consisting  of  a wall 
plate  equipped  with  a detachable  plug, 
cord  and  push  button.  Pressing  the  but- 
ton causes  a number  of  signal  lamps 
mounted  at  various  places  in  the  building 
to  be  illuminated.  For  use  in  wards  con- 
taining several  patients,  the  calling  sta- 
tions are  equipped  with  a small  signal 
lamp.  . Each  calling  station  is  provided 
with  an  answering  button  operated  by  the 
nurse:  this  button  extinguishes  all  lamps 
lighted  by  the  calling  button.  Also  see 
Signaling  systems,  hospital  nurses’  and 
doctors'. 

Manufacturers: 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  125  Amory  St.,  Boston,  Mass. 

Stanley  & Patterson.  34  Huber  St.,  New 
York,  N.  Y.  “DeVeau.” 

STATIONS,  REMOTE  MOTOR  CON- 
TROL.— Remote-control  stations  for  motors 
are  frequently  of  the  push-button  type. 
The  push  buttons  in  such  stations  are 
usually  of  the  momentary-contact  type; 
that  is,  if  the  button  is  normally  open, 
it  is  returned  to  the  open  position  by  a 
spring  as  soon  as  it  is  released.  The  num- 
ber of  buttons  in  a station  depends  up- 
on the  service.  A two- button  station  is 
used  with  an  ordinary  nonreverse  auto- 
matic starter,  one  normally  open  button 
for  starting  and  a normally  closed  button 
for  stopping.  For  skip-hoist  push-button 
service  three  buttons  are  common:  up, 
down  and  stop.  The  push-button  station  in 
the  car  on  an  automatic  elevator  equip- 
ment has  one  button  for  each  landing  and 
a stop  button.  Large  newspaper  presses 
frequently  have  three  or  more  buttons  at 
each  control  station.  Inching  buttons  are 
also  frequently  provided  for  certain  ma- 
chine drives.  Instead  of  push  buttons,  snap 


switches  which  function  in  the  same  way 
as  ordinary  lighting  switches,  and  control 
stations^of  the  drum-switch  type  are  also 
common. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd., 
212  King  St.,  W.,  Toronto.  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hickey  & Schneider,  Inc.,  434-43  E. 
Jersey  St.,  Elizabeth,  N.  J.  “H  & S.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

STATIONS,  TELEPHONE  PAY.— See 
Coin  collectors,  telephone. 

STATIONS.  WATCHMEN'S  TIME  RE- 
PORTING.— Boxes  consisting  of  circuit- 
closing contact  mechanisms  connected  to 
a central  recording  apparatus  and  designed 
to  be  operated  by  watchmen  during  tours 
of  inspection.  This  record  shows  at  what 
hours  each  station  was  visited.  One  system 
in  quite  common  use  is  connected  to  an 
outside  common  central  station  where  flrd 
alarms  may  be  sent  in  and  from,  which, 
if  watchmen’s  signals  are  not  received 
within  a limited  time  after  they  are  due, 
an  investigator  is  sent  out  to  learn  whether 
there  is  trouble. 

Manufacturers: 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  B<  ston.  Mass. 

United  Alloy  Steel  Corp.,  Canton,  Ohio. 

STATOR. — The  stationary  member  of  an 
electrical  machine,  commonly  that  of  an 
induction  machine.  It  contains  a part  of 
the  iron  of  the  magnetic  circuits  and  one 
or  more  of  the  electric  circuits,  most  fre- 
quently the  primary  windings. 

STAY  PUT. — Trade  name  for  rail  bonds 
manufactured  by  the  Indianapolis  Switch 
& Frog  Co.,  Springfield.  Ohio. 

STAYLIT. — Trade  name  for  special 
sockets  and  switches  manufactured  by  the 
Tremont  Products  Co.,  216  High  St.,  Bos- 
ton. Mass. 

STAYSALITE. — Trade  name  for  line- 
men’s torch  manufactured  by  Mathias 
Klein  & Sons.  3200  Belmont  Ave.,  Chi- 
cago. 111. 

STAZON. — Trade  name  for  rust-prevent- 
ing compound  manufactured  by  the  Con- 
version Products  Corp.,  149  Broadway, 
New  York,  N.  Y. 

STEAM  CORP.,  THE.— 215  N.  Michigan 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric oil  heaters.  President.  Morgan  J. 
Hammers. 

STEAM-ELECTRIC  PRODUCTS  CO., 
THE.— 1250  W.  76th  St.,  Cleveland.  Ohio. 
Manufacturer  of  electric  heating  devices. 
Business  established  1919.  President  and 
general  manager.  A.  F.  Schroeder;  vice- 
president.  W.  F.  Clark;  sales  manager, 
C.  L.  Walters.  Sales  representative.  Auto 
Manufacturers  Service  Co.,  973  Woodward 
Ave.,  Detroit,  Mich. 

STEAM  PRIME  MOVERS.— Steam  prime 
movers  are  classified  according  to  whether 
they  are  of  the  piston  or  the  revolving 
type:  the  former  are  reciprocating  engines, 
the  latter  turbines.  Both  types  are  classi- 
fied according  to  the  mode  of  using  the 
steam  or  controlling  it  and  the  number 
of  cylinders  or  stages.  The  former  gives 
noncondensing  and  condensing  engines  and 
turbines. 

Reciprocating  engines  are  used  for  low 
speeds,  high  starting  torque  and  variable 
speeds.  The  turbine  is  used  only  for  high 
speeds  (or  low  speeds  obtained  through 
reducing  gears)  and  constant  speeds.  The 
reciprocating  engine  costs  less  than  the 
turbine  up  to  500  hp.  and  has  a higher 
efficiency  in  smaller  sizes.  Reciprocating 
engines  are  being  rapidly  replaced  by  tur- 
bines for  capacities  above  500  hp.  on  ac- 
count of  their  lower  cost,  greater  compact- 
ness and  adaptability  to  larger  power 
capacities.  On  account  of  these  advantages 
turbines  are  available  In  sizes  ranging 
from  10  hp.  up  to  75.000  hp. 

The  small  turbine  finds  particularly  use- 
ful application  for  driving  centrifugal 
pumps,  exciters,  condenser  auxiliaries  and 
similar  apparatus  where  high-speed  equip- 
ment is  used  and  where  space  is  cramped. 
The  reciprocating  engine  is  used  largely 
for  variable-speed  work,  such  as  driving 
blowers  and  stokers.  There  are  other 
special  cases  where  the  small  steam  tur- 
bine should  be  used;  but  for  capacities 
below  200  hp.  economy  and  initial  cost 
favor  the  reciprocating  engine. 

The  large  steam  turbine  is  used  almost 
exclusively  for  driving  generators,  rotary 
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air  compressors,  centrifugal  pumps,  etc. 
Turbines  are  also  used  for  direct  or  geared 
drive  of  ship  propellers.  Also  see  Engines, 
steam,  simple;  Engines,  steam  compound 
and  triple-expansion;  Turbines,  steam,  ex- 
haust and  low  pressure;  Turbines,  steam, 
mixed  and  high  pressure. 

STEAM  RAILROAD  ELECTRIFICA- 
TION, DEVELOPMENT  OF.— As  a result 
of  the  growth  in  recent  years  of  the 
traffic  on  the  steam  railroads  of  the  coun- 
try, the  limitations  of  the  steam  locomo- 
tive have  been  evident  under  three  prin- 
cipal conditions:  first,  in  congested  ter- 
minals; second,  at  important  tunnels;  and 
third,  over  the  heavy  grades  encountered 
on  mountain  divisions. 

Operation  with  electricity  as  the  motive 
power  has  successfully  overcome  the 
above  limitations  of  the  steam  locomotive 
by  reason  of  the  increase  in  track  capacity, 
and  the  elimination  of  smoke  and  danger- 
ous gases,  which  are  the  determining  fac- 
tors with  respect  to  the  first  two  condi- 
tions. Due  to  the  inherent  characteristics 
of  the  electric  motor,  electric  locomotives 
are  capable  of  exerting  a greater  continu- 
ous drawbar  pull  over  a wider  speed  range 
than  is  possible  with  the  steam  locomotive, 
thus  removing  the  limitation  imposed  under 
the  third  condition  and  making  possible 
the  handling  of  greater  tonnage  over  exist- 
ing tracks,  which  obviates  the  necessity 
of  double  tracking. 

The  initial  electrification  in  this  country 
of  a section  of  a steam  railway  was 
brought  about  by  the  necessity  of  finding 
some  means  of  hauling  trains  through 
tunnels  which  would  eliminate  the  danger- 
ous gases  and  the  smoke  incident  to  the 
operation  of  the  steam  locomotive.  Ex- 
periments with  various  means  of  keeping 
tunnels  free  from  gases  had  not  proved 
successful  and  the  choice  fell  upon  elec- 
tricity as  the  means  of  solving  the  prob- 
lem. The  first  steam  railway  in  the  United 
States  to  employ  this  form  of  motive 
power  was  the  Baltimore  & Ohio  R.  R., 
which  in  1895  equipped  its  tunnel  at  Balti- 
more with  three  96-ton  electric  locomo- 
tives. The  success  of  these  locomotives  in 
this  initial  installation  of  slow-speed  serv- 
ice demonstrated  the  practicability  of 
heavy  electric  traction. 

Following  this  tunnel  electrification  little 
was  accomplished  in  the  application  of 
electricity  as  a motive  power  on  railroads 
until  the  Park  Avenue  tunnel  disaster  in 
New  York  City  again  focused  attention  on 
the  hazards  of  steam-locomotive  operation 
in  long  tunnels.  From  this  developed  the 
building  of  a magnificent  new  passenger 
terminal  by  the  New  York  Central  R.  R. 
Co.  in  the  heart  of  New  York  City  and 
equipping  it  for  electrical  operation,  which 
was  inaugurated  In  October,  1906.  This 
terminal  provides  not  only  for  the  large 
movement  of  New  York  Central  suburban, 
local  and  through  trains,  but’  also  accom- 
modates all  of  the  train  service  of  the  New 
York,  New  Haven  & Hartford  R.  R.. 
which  enters  New  York  City  over  the 
tracks  of  the  New  York  Central  R.  R. 
The  train  movements  in  and  out  of  this 
terminal  are  between  500  and  550  per  day. 

The  Grand  Trunk  R.  R.  about  this  time 
equipped  its  tunnels  between  Sarnia  and 
Port  Huron,  under  the  St.  Clair  River 
with  electric  locomotives,  eliminating  the 
gas  hazard  and  increasing  the  track 
capacity. 

Following  in  close  order  came  the  electri- 
fication of  a tunnel  on  the  Great  Northern 
R.  R.;  the  electrification  of  the  Detroit 
River  tunnel  and  the  terminal  of  the 
Michigan  Central  R.  R.  at  Detroit;  the 
electrical  operation  of  the  Hoosac  tunnel 
of  the  Boston  & Maine  R.  R.,  and  the  elec- 
trification of  the  tunnel  leading  to  the 
great  terminal  of  the  Pennsylvania  R.  R. 
in  the  heart  of  New  York  City,  as  well  as 
the  terminal  itself,  which  was  placed  in 
service  during  the  fall  of  1910. 

Since  that  time  other  projects  involving 
electrification  of  steam  railways  have  been 
carried  out.  both  for  the  purpose  of  secur- 
ing the  economies  and  the  increased  capac- 
ities possible  with  electrical  operation,  as 
well  as  to  overcome  the  hazards  of  tunnel 
operation  with  steam  motive  power*  In 
1913  the  Butte.  Anaconda  & Pacific  R.  R.. 
operating  a heavy  freight  service  and  some 
passenger  trains,  electrified  30  route  miles 
in  mountainous  country  in  Montana. 

The  Norfolk  & Western  R.  R.,  handling 
a very  heavy  coal  traffic  and  operating 
over  mountain  grades  and  through  a long 
single-track  tunnel,  equipped  approximate- 
ly 30  route  miles  for  electrical  operation 
In  order  to  increase  track  capacity  and 
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provide  for  safe  and  reliable  tunnel  oper- 
ation. 

The  Canadian  Northern  R.  R.,  in  order 
to  gain  an  entrance  into  Montreal,  tunneled 
through  a large  mountain  and  equipped  the 
tunnel  and  adjacent  terminal  for  electrical 
operation. 

The  next  and  greatest  example  of  elec- 
trical operation  of  a heavy  trunk-line  rail- 
road is  that  of  the  Chicago,  Milwaukee  & 
St.  Paul  R.  R.,  which  in  1916  began  the 
electric  operation  of  440  route  miles  on  two 
mountain  divisions.  In  1920  this  road  put 
into  operation  208  additional  miles  of  elec- 
trification on  the  Cascade  and  Coast  divi- 
sions, making  a total  of  648  route  miles 
now  operated  by  electric  traction. 

No  statement  of  the  development  of  elec- 
trification of  steam  railways  would  be 
complete  without  mention  of  th«  work 
done  in  connection  with  heavy  suburban 
service  on  the  Long  Island  R.  R.,  which 
enters  the  Pennsylvania  Terminal  in  New 
York  City  by  means  of  tunnels  from  Long 
Island;  also  the  West  Jersey  A Seashore 
R.  R.,  operating  between  Camden  and 
At!antic  City.  N.  J.;  and  the  Pennsylvania 
R.  R.  electrification  of  that  portion  of  the 
Broad  Street  terminal  at  Philadelphia 
which  serves  two  of  its  important  subur- 
ban branches,  to  Paoli  and  to  Chestnut 
Hill. 

Systems.  The  term  “system  of  electri- 
fication" is  used  to  define  the  kind  of  elec- 
tric power*  used  for  the  propulsion  of  the 
locomotives  and  motor  cars.  In  the  United 
States  there  are  employed  three  principal 
systems  of  electrification,  viz.;  the  direct- 
current,  the  single-phase,  and  the  three- 
phase.  the  latter,  however,  having  been 
employed  in  only  one  installation,  that  of 
the  Great  Northern  R.  R. 

There  are  also  subdivisions  of  these  prin- 
cipal systema  of  electrification,  such  as 
high  and  low-voltage  direct  current,  the 
straight  single-phase,  and  one  employing 
single-phase  current  on  the  working  con-i 
ductor  and  three-phase  motors  on  the  loco- 
motives. 

Each  of  the  several  electrification  systems 
having  been  installed  on  important  rail- 
roads and  having  proved  successful  through 
years  of  operation,  and  the  results  hav- 
ing been  analyzed  and  studied,  it  has  been 
demonstrated  that  each  of  these  systems 
of  electrification  is  practicable  and  reliable, 
and  that  a detailed  study  of  the  situation 
and  an  exhaustive  analysis  of  all  of  the 
conditions  surrounding  any  proposed  elec- 
trification is  necessary  in  order  to  arrive 
at  the  b^st  solution  of  the  problem.  There- 
fore. today  there  are  relatively  few  en- 
gineers who  advocate  but  one  particular 
system  as  being  the  only  solution  for  any 
and  every  electrification  project 

The  flexibility  of  electrical  equipment 
and  the  apparatus  of  electric  locomotives 
permits  in  certain  instances  the  inter- 
change of  locomotives  or  multiple-unit 
cars  between  roads  using  different 
systems.  Thus  the  single-phase  locomo- 
tives and  cars  of  the  New  York,  New 
Haven  & Hartford  R.  R..  taking  current 
from  a high-tension  overhead  contact 
system  when  on  their  own  rails,  also  oper- 
ate over  the  New  York  Central  R.  R.  elec- 
trified tracks  and  take  power  from  the 
low-tension  direct-current  underrunning 
protected  third  rail.  Direct-current  loco- 
motives could  operate  over  tracks  having 
an  overhead  contact  system  carrying 
single-phase  current,  if  such  locomotives 
were  provided  with  converters  or  motor-, 
generator  sets.  The  fact  that  a single- 
phase series  commutator  motor  is  also* 
a good  direct-current  motor  makes  pos- 
sible the  operation  of  single-phase  locomo- 
tives on  direct-current  systems  where  such 
operation  is  necessary. 

Relative  Status.  The  mileage  of  electri- 
fied steam  railroads  (heavy  traction  serv- 
ice) in  the  United  States  and  Canada 
amounts  to  less  than  1 % of  the  total 
mileage  of  railroads  of  these  two  coun- 
tries. As  the  greatest  accomplishments 
in  electrification  have  been  made  on  thid 
continent,  it  would  appear  that  in  the 
26  years  since  its  first  establishment  the 
electrification  of  steam  railroads  has  made 
but  slow  progress.  Yet.  when  the  time* 
of  .accomplishment  is  considered  and 
compared  to  the  much  greater  period  dur- 
ing which  steam  operation  has  been  in 
use.  it  is  apparent  that  considerable* 
advance  has  been  made.  In  considering! 
the  general  progress  of  electrification  itj 
must  be  remembered  that  the  steam  loco- 
motive has  b^on  developed  through  gener- 
ations of  railroad  experience  and  has 
reached  comparatively  high  standards  of 
mechanical  design  and  operating  efficiency; 


also  to  displace  this  familiar  type  of  mo- 
tive power  it  is  necessary  to  overcome 
considerable  “mental  inertia"  on  the  part 
of  the  steam  railway  men. 

Electrification  having  proven  itself  suc- 
cessful under  the  most  severe  conditions 
of  railroading,  such  as  tunnels,  terminals 
and  mountain  divisions,  the  considerations 
that  now  determine  its  further  progress? 
are  mainly  financial,  especially  the  ques- 
tion of  securing  the  capital  necessary  t6 
effect  the  change. 

Prospects.  Due  to  the  financial  consider- 
ations referred  to,  it  is  not  likely  that 
wholesale  electrification  of  steam  railroads? 
will  be  effected  for  many  years.  What 
may  be  expected  first  is  the  gradual  elec- 
trification of  more  terminals,  mountain 
divisions,  heavy  suburban  lines,  tunnels! 
and  other  strategic  sections  where  the  ad- 
vantages of  electrification  are  most 
marked.  With  increasing  cost  of  fuel  and 
increased  density  of  traffic  electrification 
of  intervening  stretches  of  main  line  will 
probably  come,  especially  in  the  western 
mountain  states,  in  the  Appalachian  moun- 
tain sections  and  the  congested  divisions 
of  the  eastern  states.  An  outcome  of  the 
present  super-power  survey  of  the  metro- 
politan and  industrial  district  between 
Boston  and  Washington  may  be  the  ac- 
celeration of  railroad  electrification  in  that 
district. 

An  encouraging  feature  is  that  steam 
railway  operators  now  realize  that  electric 
locomotives  are  not  simply  replacing  steam 
locomotives  as  a form  of  motive  power,  but 
that  they  provide  a new  tool  capable  of 
doing  much  more  work  in  a given  time,  a 
tool  which,  where  fully  taken  advantage 
of.  will  revolutionize  the  present  practices 
and  methods  based  on  the  steam  locomo- 
tive as  motive  power. 

Abroad,  financial  conditions  are  retard- 
ing electrification  even  more  than  In  the 
United  States  and  Canada,  except  in  those 
countries  where  the  fuel  shortage  Is  so 
serious  as  to  amount  to  a national  peril. 
This  Is  true  in  Belgium.  Prance.  Switzer- 
land and  Italy,  where  extensive  electrifi- 
cation projects  are  being  considered. 
Several  railroads  in  England.  South  Africa 
and  South  America  are  now  actively  en- 
gaged in  the  work  of  electrifying  portions 
of  their  more  important  lines. 

STEAM  RAILROAD  ELECTRIFICA- 
TION, ECONOMIES  AND  OTHER  AD- 
VANTAGES OF.— A.  Economies.  The 
economies  to  be  obtained  from  the  electric 
operation  of  steam  railroads  have  been 
demonstrated  to  be  substantial  in  amount 
and  include  savings  in  the  following  items; 

(1)  Fuel  for  power,  due  to  the  higher 
efficiency  of  combustion  in  large  power 
stations,  the  reduction  in  standby  losses, 
and  to  regenerative  braking. 

(2)  Maintenance  of  electric  locomotives 
and  the  use  of  multiple-unit  passenger 

(3)  Reduction  in  the  number  and  size 
of  repair  shoos  and  the  accompanying  re- 
duction in  labor,  most  evident  where  the 
electric  operation  covers  one  or  more 
steam -locomotive  divisions. 

(4)  Reduction  in  the  cost  of  train  crew 
service  per  ton-mile,  due  to  higher  aver- 
age speeds  and  heavier  trains. 

(5)  Reduction  in  the  number  and  size  of 
fuel  and  water  stations.  None  are  re- 
quired for  electric  operation  except  on  a 
very  small  scale  to  supply  fuel -oil  and 
water  for  heating  through  passenger  cars 
in  winter  weather. 

The  published  records  of  several  electri- 
fications of  steam  railroads  have  shown  a 
saving  in  coal  varying  from  25%  to  60%. 
If  a saving  of  50%  were  obtained  by  the 
substitution  of  electric  locomotives  for 
steam  locomotives  on  all  the  railroads  in 
the  United  States,  it  is  estimated  that  it 
would  amount  to  12%  of  the  total  coal  pro- 
duction of  the  country. 

TeBts  have  shown  that  from  3 to  7 lbs. 
of  coal  on  the  tender  of  a steam  locomo- 
tive is  equivalent  to  one  kilowatt-hour 
measured  at  the  high-tension  side  of  the 
substation  (thus  including  the  transmis- 
sion losses).  A modern  power  station  will 
produce  one  kilowatt-hour  for  less  than  2% 
lbs.  of  coal;  hence  from  test  data  a fuel 
saving  of  more  than  50%  can  be  computed 
under  conditions  favorable  to  electric  oper- 
ation. However,  a word  of  caution  should 
be  said  against  placing  too  much  reliance 
upon  results  of  tests,  even  if  thev  fairly 
well  represent  actual  conditions.  To  be  of 
comparative  value,  service  records  should 
extend  over  several  years,  and  the  data 
should  be  carefully  collected  and  averaged 
to  give  results  which  may  be  expected  in 
every-day  operation. 
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Regenerative  braking  results  not  only  in 
considerable  fuel  economy  but  effects  a 
saving  in  brake  shoes  and  wheel  tires. 
Tests  have  shown  that  a train  on  a 2% 
grade  has  regenerated  42%  of  the  power 
required  to  pull  the  same  train  up  the 
grade.  The  records  for  a month  on  the 
Rocky  Mountain  electrified  division  of  the 
Chicago,  Milwaukee  & St.  Paul  R.  R.  for 
both  freight  and  passenger  trains  indicate 
that  the  regeneration  was  equivalent  to 
11.3%  of  the  total  power  used. 

The  maintenance  of  electric  locomotives 
per  mile  is  less  than  for  steam  locomo- 
tives. In  one  instance,  that  of  a heavy 
freight  road  operating  in  a mountainous 
district  of  Montana,  covering  30  route  miles 
(122  miles  on  a single-track  basis),  and 
operating  28  80-ton  electric  locomotives, 
the  average  maintenance  cost  per  locomo- 
tive over  a period  of  six  years  was  6 cents 
per  mile.  This  covered  the  years  1914  to 
1919,  both  inclusive.  The  cost  of  main- 
tenance of  steam  locomotives  on  this  same 
road  prior  to  electrification  was,  in  1909, 
16  cents  per  mile.  In  general,  taking  pre- 
war costs  as  a basis,  the  normal  mainte- 
nance of  steam  locomotives  ran  from 
about  13  to  16  cents  per  locomotive-mile, 
while  for  electric  locomotives  during  the 
same  period  it  normally  ran  from  3 to  10 
cents  per  locomotive-mile. 

The  reduction  in  number  and  magnitude 
of  repair  shops  and  necessary*  working 
force  results  from  the  greater  mileage  of 
electric  locomotives,  due  to  Increased  speed 
and  less  time  out  of  service  for  cleaning, 
coal,  water,  inspection,  repairs,  overhaul- 
ing and  other  causes  peculiar  to  the  steam 
locomotive.  Electric  locomotives  are  cap- 
able of  performing  from  400  to  500  miles 
per  day  for  passenger  service  and  about 
one-half  these  amounts  in  freight  servic". 
An  authority  on  electrification  recently 
stated  that  the  electric  locomotive  is  avail- 
able for  revenue  work  for  6000  out  of  the 
8760  hours  per  annum,  or  70%  of  the  time, 
while  the  steam  locomotive  Is  available 
for  revenue  duty  only  2500  hours,  or  only 
about  30%  of  the  time.  The  repairs  and 
overhauling  on  electric  locomotives  are 
comparatively  simple  matters,  resulting  in 
the  requirement  of  only  small  maintenance 
forces  and  shop  facilities.  As  an  Illustra- 
tion, one  armature  winder  and  an  assistant 
assures  the  operation  of  the  336  motors 
on  the  42  electric  locomotives  on  the  Chi- 
cago. Milwaukee  A St.  Paul  electrification, 
while  the  storage  and  repair  facilities  at 
the  midpoint  of  the.  440-mile  initial  Instal- 
lation formerly  required  for  steam  locomo- 
tives of  22Cf  miles  of  route  are  sufficient 
for  the  storage  and  repair  of  all  the  elec- 
tric locomotives  required  for  the  entire 
mileage.  On  this  440-mile  electrification 
42  electric  locomotives  replaced  112  steam 
locomotives. 

Electrification  has  eliminated  the  neces- 
sity for  shops  and  roundhouses  at  other 
points  on  the  divisions.  The  only  work 
done  outside  of  the  repair  shops  Is  light 
inspection. 

The  saving  in  cost  per  ton-mile  and  per 
train  crew  results  from  the  greater  loco- 
motive capacity,  the  higher  average  speeds 
and  the  high  availabiilty-factor  obtained 
with  electric  service  as  compared  to  steam 
operation. 

The  general  results  of  the  electrification 
on  the  St.  Paul  Railroad  have  been  sum- 
med up  by  an  official  of  the  company  by 
saying  that  it  is  quite  within  the  facts  to 
state  that  so  far  as  that  railroad  is  con- 
cerned it  has  forgotten  that  the  continen- 
tal divide  exists.  In  other  words,  the 
electric  locomotive,  because  of  its  almost 
unlimited  tractive  effort,  has  eliminate 
the  ruling  grades. 

On  the  heavy  Montana,  freight  road  first 
referred  to,  having  30  route  miles  electri- 
fied. the  17  electric  locomotives  first  in- 
stalled did  the  work  of  28  steam  locomo- 
tives. On  this  road,  with  few  exceptions, 
the  electric  locomotives  are  operated  in 
pairs,  with  one  engine  crew,  resulting  in 
a large  reduction  in  expense  for  labor, 
yet  handling  greater  tonnage  than  with 
steam  locomotives.  In  the  case  of  this 
road.  It  is  stated  that  the  annual  net  sav- 
ing due  to  the  economies  of  electric  opera- 
tion have  exceeded  20%  on  the  entire  cost 
of  electrification. 

In  the  case  of  the  Norfolk  A Western 
R.  R. — a heavy  coal-carrying  road  operat- 
ing through  mountainous  country  including 
a long  single-track  tunnel — 12  electric 
locomotives  replaced  34  Mallet  type  steam 
’ocomotives.  The  tonnage  per  day  in  the 
direction  of  heavy  traffic  was  increased 
from  about  50,000  tons  to  about  65,000  tons. 
The  resulting  reduction  In  crew  expense 
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per  ton-mile  Is  very  considerable.  The 
operating  speeds  on  1%  'and  2%  grades  In- 
creased from  7 miles  per  hour  to  14  miles 
per  hour.  The  saving  in  round-trip  run- 
ning time  is  about  40%.  On  this  road  the 
single-track  tunnel  on  a grade  was  the 
“neck  of  the  bottle"  with  steam  operation. 
Electrification  has  entirely  removed  thisj 
limitation  and  made  possible  a large  in-< 
crease  in  tonnage  on  the  existing  tracks. 
To  obtain  this  Increase  with  steam  opera- 
tion would  have  required  additional  tracks 
in  the  tunnel,  as  well  as  along  the  line,  a 
very  expensive  undertaking  in  mountain- 
ous country.  It  has  been  stated  that  the 
cost  of  electric  operation  on  this  road  Is 
12%%  less  than  formerly,  under  steam 
operation,  including  all  fixed  and  operating 
charges. 

No  coaling  or  watering  stations  are  re- 
quired in  connection  with  electric  traction; 
the  expense  of  upkeep  and  operation  of 
such  facilities,  which  is  a very  consider-1 
able  item  with  steam  operation,  is  elimi- 
nated. For  the  heating  of  through  pas- 
senger cars  a small  amount  of  fuel  and 
water  must  be  provided  on  electric  loco- 
motives during  the  winter  months. 

The  running  time  between  terminals 
with  electric  operation  can  be  consider- 
ably reduced  over  that  required  when 
using  steam  locomotives.  One  Instance  has 
been  referred  to  above.  Another  is  that 
of  the  30- mile  electrification  of  the  heavy 
freight  road  first  referred  to  above.  On 
this  road,  the  average  for  three  days  of 
steams  operation  showed  1768  tons  per  trains 
time  per  trip  2 hours  and  26  minutes.  Fbn 
electric  operation  one  year  later  during! 
three  days  of  the  same  month  of  the  year, 
there  was  handled  2122  tons  per  train,  time 
per  trip  1 hour  and  25  minutes. 

On  the  Chicago.  Milwaukee  & St.  Paul 
electrification  it  has  been  found  that  the 
electric  locomotives  in  passenger  service 
can  reduce  the  running  time  on  long  grades 
30%  or  more.  In  the  freight  service  it  has 
been  found  that  on  one  division  where 
steam  locomotives  had  required  10  to  12 
hours  to  make  115  miles,  electric  locomo-i 
tives  can  meet  a schedule  of  from  7 to  8 
hours  for  the  same  distance.  Another  in- 
stance on  this  road  is  that  during  the 
severe  winter  of  1917-18,  it  was  quite 
customary  to  make  up  on  th^  440-mile 
electric  run,  fully  2 hours  of  the  time  lost 
by  passenger  trains  on  adjoining  steam- 
locomotive  divisions. 

The  greater  part  of  the  above  discussion 
has  related  to  the  economies  obtained  in 
main-line  electrification.  Economies  are 
also  obtained  In  heavy  suburban  service, 
together  with  the  absence  of  noise,  smoke, 
gases,  reduction  in  train  delays  and  in-» 
crease  in  station  capacity.  On  the  New 
York  Central  R.  R.  the  multiple-unit  elec- 
tric cars  in  the  suburban  trains  averaged 
69,373  miles  per  detention  during  the  year 
1919,  which  may  be  considered  a normal 
performance.  The  running  time  was  also 
improved.  The  use  of  multiple-unit  elec- 
tric trains  in  suburban  service  reduces 
very  much  the  switching  at  terminals, 
eliminates  movement  to  and  from  round 
houses,  and  therefore,  very  materially  re- 
duces congestion  at  the  terminal.  An-3! 
other  instance  of  the  advantages  of  the 
multiple-unit  electric  train  operation  in 
suburban  service  is  that  of  the  electrifica- 
tion of  the  Pennsylvania  terminal  in  New 
York  City  and  important  suburban  routes 
at  Philadelphia.  Here  the  capacity  of  the 
terminals,  which  was  completely  reached 
in  steam  operation,  has  been  increased 
about  24%  by  the  use  of  electric  traction 
with  multiple-unit  trains. 

With  regard  to  switching  service,  espe- 
cially in  or  near  large  cities,  the  elimina- 
tion of  smoke,  gases  and  noise  is  a very 
important  advantage  of  electric  operation. 
The  freight  and  passenger  switching 
yards  are  often  located  in  thickly  populated 
sections  and  the  undesirable  characteris- 
tics of  smoke  and  gas  production,  together 
with  the  noise  of  the  exhaust  and  whistle, 
are  intensified  as  compared  with  main- 
line operation.  All  of  these  undesirable 
features  are  eliminated  with  electric  oper- 
ation of  switching  service. 

B.  Other  Advantages.  The  other  ad- 
vantages of  electric  operation,  which  do 
not  of  themselves  result  in  a direct  savlngi 
in  train  operation,  but  which  accrue  to 
the  benefit  of  the  railroad  company  or  ta 
the  public,  may  be  briefly  enumerated 
below. 

(1)  Increase  in  track  capacity,  deferring 
the  addition  of  tracks  and  the  enlarging 
of  terminals. 

(2)  Elimination  of  delays  due  to  taking 
on  coal  and  water,  and  from  defective 


equipment;  also  from  delays  incident  to 
steam- locomotive  troubles  in  freezing 
weather. 

(3)  Reduced  cost  of  painting  structures 
due  to  the  elimination  of  steam  and  smoke. 

(4)  Reduced  cost  of  cleaning  ballast  due 
to  the  elimination  of  cinders  and  ashes. 

(5)  Conservation  of  coal,  where  water 
power  is  available  for  the  generation  of 
electricity,  and  a reduction  in  nonrevenue 
freight  due  to  reducing  the  quantity  of 
company  coal  consumed. 

(6)  Increased  reliability  of  operation  as 
evidenced  by  the  greater  train  mileage  per 
locomotive  detention  and  a reduction  in 
descending  grade  danger  due  to  regener- 
ative braking. 

(7)  Increase  in  property  values  adjoin- 
ing city  terminals  and  along  the  right-of- 
way  because  of  the  elimination  of  noise, 
smoke,  steam  and  gases  of  the  steam  loco- 
motives. 

(8)  The  use  of  “air  rights"  over  electri- 
fied terminals  for  the  building  of  office  and 
other  buildings;  also  the  possibility  of  two- 
deck  terminals. 

STEARNES  CO.— 133  W.  Lake  St.,  Chi- 
cago, 111.  Manufacturer  of  motor-driven 
fruit  and  vegetable  peelers  and  parers  and 
other  hotel,  kitchen  and  restaurant  equip- 
ment. 

STEARNS  MOTOR  MFG.  CO.— Box  252, 
Ludington.  Mich.  Manufacturer  of  farm 
lighting  and  power  plants.  Business  estab- 
lished 1909.  President,  J.  S.  Stearps;  vice-, 
president,  R.  L.  Stearns;  secretary  and 
treasurer.  E.  E.  Curtis;  general  manager, 
H.  P.  Wollensak. 

STEATITE  ELECTRIC  PRODUCTS 
CORP. — Yorktown  Heights,  N.  Y.  Man- 
ufacturer of  electric  irons.  Business  estab- 
lished 1920.  President  and  general  man- 
ager, Samuel  T.  Moore;  vice-president, 
Thomas  D.  Finizio.  secretary,  William  J. 
Byrne;  treasurer,  James  N.  Strang;  sales 
manager,  Lester  E.  Moflfatt.  Main  office, 
Yorktown  Heights,  N.  Y.  Factories,  York- 
town Heights,  Chester,  Vt.  Branch  of- 
fice, Chester,  Vt. 

STECHER  CO.,  INC.,  THE  CHARLES.— 

2301  Knox  Ave.,  Chicago,  111.  Manufacturer 
of  motor-driven  machines,  drills,  etc.  Pres- 
ident and  treasurer,  Charles  Stecher;  vice- 
president.  Emily  Stecher;  secretary. 
Charles  F.  Vogel. 

STEEL. — Essentially  an  alloy  of  Iron 
containing  a small  amount  of  carbon 
(usually  not  over  1.5%),  capable  of  being 
cast  directly  in  malleable  form  or  of  being 
hardened  by  sudden  cooling.  Small  amounts 
of  other  elements  may  be  present  as  im-, 
purities,  and  a definite  amount  of  another 
element  may  be  added  to  produce  an  “alloy 
steel**  of  a special  property,  as  manganese 
steel,  nickel  steel,  etc.  Steel  is  usually 
manufactured  .from  pig  iron  by  oxidation 
and  removal  of  the  impurities  contained 
therein,  followed  by  readdition  of  carbon 
to  the  desire  amount.  The  oxidation  may 
be  carried  out  in  Bessemer  converters, 
open-hearth  furnaces,  or  electric  furnaces. 
In  the  crucible  steel  process  there  is  no 
oxidation,  but  materials  or  the  desirel 
composition  are  melted  together  in  a 
crucible,  yielding  a high-grade  product. 

Electric  steel  can  be  made  of  equally 
high-grade,  on  accou/it  of  the  ease  of 
control  of  the  furnace  atmosphere,  temper- 
ature and  other  operating  conditions.  The 
electric  furnace  is  especially  well  adapted 
for  making  alloy  steels,  since  no  difficulty 
n^ed  be  encountered  from  oxidation  of  the 
alloying  elements  and  the  high  temper- 
atures necessary  are  readily  attained.  Of 
the  steel  produced  in  the  United  States  in 
1919,  77.7%  was  open-hearth  steel,  21.0% 
Bessemer.  1.1%  electric,  and  0.2%  crucible. 
The  total  production  of  steel  ingots  and 
castings  was  34,671,232  long  tons;  that  of 
electric  steel  384,452  long  tons.  The  United 
States  production  is  roughly  half  of  the 
world’s  production,  Germany  and  Great 
Britain  being  the  other  two  leading  coun- 
tries. The  number  of  electric  steel  furnaces 
in  the  United  States  on  Jan.  1.  1920,  was 
323,  and  in  the  world  nearly  900. 

STEEL,  ALLOY,  ELECTRIC  FUR- 
NACE.— The  electric  furnace  is  very  well 
suited  to  the  production  of  alloy  steel, 
because  of  the  fact  that  the  process  may 
be  carried  on  at  high  temperatures  with- 
out the  difficulty  usually  encountered  from 
oxidation  of  the  alloying  elements.  This 
permits  the  manufacture  of  alloys  that 
were  not  possible  before  the  introduction 
of  the  electric  furnace  and  much  progress 
has  been  made  in  recent  years  in  this 
field.  The  steels  produced  have  varying 
characteristics,  depending  upon  the 
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nature  of  the  ahoys.  Such  alloy  steeels 
as  manganese  steel,  chromium  steel,  vana- 
dium steel,  silicon  steel,  silicon -manganese 
steel,  nickel  steel,  and  combinations  of 
the  above,  and  others  containing  tungsten, 
molybdenum,  titanium,  aluminum,  etc.,  are 
successfully  made  for  use  in  high-speed 
tools,  automobile  axles,  engines  and  other 
parts,  large  guns,  airplane  engines  and 
many  other  machine  parts,  etc.,  where 
the  metal  is  subjected  to  severe. stresses 
and  often  also  to  high  temperature. 

Manufacturers: 

Andrews  Steel  Co.,  The,  Newport.  Ky. 

Carnegie  Steel  Co.,  Carnegie  Bldg.. 
Pittsburgh,  Pa. 

Hammond  Steel  Co.,  Inc.,  The,  2600 
Milton  Ave.,  Syracuse,  N.  Y. 

Milton  Mfg.  Co.,  Milton,  Pa. 

Trojan  Electric  Steel  Co.,  3401  S.  Hoyne 
Ave.,  Chicago,  111. 

United  Alloy  Steel  Co.,  Canton,  Ohio. 

STEEL  CABINETS. — See  Cabinets,  sheet 
steel,  panelboard,  switch,  etc. 

STEEL  CASTINGS. — See  Castings,  elec- 
tric steel;  Castings,  miscellaneous  steel, 
for  motors  and  other  electrical  machinery. 

STEEL  CITY. — Trade  name  for  conduit 
boxes  and  other  products  manufactured  by 
the  Steel  City  Electric  Co.,  1221  Columbus 
Ave.,  Pittsburgh,  Pa. 

STEEL  CITY  ELECTRIC  CO.— 1221 
Columbus  Ave.,  Pittsburgh,  Pa.  Manufac- 
turer of  conduit  fittings  and  wiring  de- 
vices. Business  established  1904.  Pres- 
ident and  general  manager.  W.  I.  Patter- 
son; vice-president,  A.  H.  Trimble;  secre- 
tary and  treasurer,  Charles  P.  Trimble; 
sales  manager,  V.  G.  Fullman.  Sales  repre- 
sentatives, E.  R.  Bryant,  Boston,  Mass.; 

A.  J.  Bressan  Co.,  New  York,  N.  Y.;  D. 

B.  Scarborough.  Philadelphia.  Pa.;  G.  V. 
Carpenter,  Buffalo,  N.  Y.;  W.  P.  Ambos 
Co.,  Cleveland,  Ohio;  J.  T.  Pearson  Co., 
Detroit,  Mich.;  J.  P.  Lane,  St.  Louis,  Mo.; 
Oh*o  Distributing  Co,  Chicago,  111.;  Foster 
Callaghan,  Birmingham,  Ala.;  H.  C.  Moran, 
Pittsburgh,  Pa.;  Wesco  Electrical  Supply 
Co..  Denver.  Colo.;  Allied  Industries.  San 
Francisco,  Cal.;  Walter  Ehman,  Kansas 
City,  Mo.;  Hatheway  & Knott,  New  York, 
N.  Y.;  R.  S.  Wakefield,  Dallas,  Tex. 

STEEL  CROSSARMS. — See  Crossarms, 
iron  and  steel. 

STEEL,  ELECTRIC  FURNACE.— Steel 
made  in  electric  furnaces,  or  electric  steel 
as  it  is  commonly  called,  is  a very  high- 
grade  product.  Where  the  induction  type 
furnaces  are  used,  a charge  of  pure  steel 
scrap  and  pig  iron  may  be  made  into  a 
steel  similar  to  crucible  steel.  Other  high- 
grade  steels  are  made  in  the  arc  type 
furnaces  from  charges  of  coM  steel  scrap, 
covered  with  a slag  containing  a high  per- 
centage of  lime,  and  brought  to  a high 
temperature.  The  reaction  eliminates  the 
impurities,  such  as  phosphorous,  sulphur, 
silicon,  manganese  and  carbon,  and  the 
proper  composition  is  obtained  by  the  in- 
troduction of  the  necessary  alloys.  The 
physical  properities  of  electric  steel  are 
usually  superior  to  steels  of  similar  com- 
position made  by  other  processes;  this  is 
due  to  its  homogeneity  and  freedom  from 
the  traces  of  numerous  impurities  that 
weaken  other  steels.  The  electric  steel  out- 
put has  rapidly  risen  during  the  last  six 
years. 

Manufacturers: 

Bethlehem  Steel  Co.,  Bethlehem,  Pa. 

Canadian  Brakeshoe  Co..  Ltd.,  101  Belvi- 
dere  St..  Sherbrooke,  Que.,  Can. 

Carbon  Steel  Co.,  32nd  St.,  & A.  V.  Ry., 
Pittsburgh,  Pa. 

Chicago  Steel  Foundry  Co.,  3720  S.  Ked- 
zie  Ave.,  Chicago,  111. 

Crowley  Co..  John  A.,  120  Liberty  St., 
New  York,  N.  Y. 

Disston  & Sons.  Inc.,  Henry,  Tacony, 
Philadelphia.  Pa. 

Hammond  Steel  Co.,  Inc.,  The,  2600  Mil- 
ton  Ave.,  Syracuse,  N.  Y.  “Triton," 
“Taurus.” 

Ludlum  Steel  Co.,  Watervliet,  N.  Y. 

Ryerson  & Son,  Joseph  T.,  Corn  Ex- 
change National  Bank  Bldg.,  Chicago, 
III. 

Trojan  Electric  Steel  Co.,  3401  S.  Hoyne 
Ave.,  Chicago,  111. 

Union  Drawn  Steel  Co.,  Beaver  Falls, 
N.  Y. 

Union  Electric  Steel  Co.,  Keystone  Bldg., 
Reading.  Pa. 

United  Alloy  Steel  Co.,  Canton.  Ohio. 

Vulcan  Crucible  Steel  Co.,  Aliquippa,  Pa. 

STEEL  FOR  SPRINGS.— Steel  for  mak- 
ing springs  is  often  an  alloy  steel.  Some 
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of  the  common  alloys  tiiat  have  given 
good  results  are  chromium-vanadium  steel, 
vanadium  steel,  silicon-manganese  steel, 
etc.  Steel  for  making  springs  is  not  al- 
ways an  alloy  steel,  however,  if  about 
1%  of  carbon  is  used  and  the  steel  is 
comparatively  free  from  phosphorus  and 
sulphur,  ordinary  spring  steel  is  obtained. 
This  is  suitable  for  use  in  nearly  all 
springs  and  its  cost  is  less  than  some  of 
the  alloy  steels,  whose  chief  advantage 
is  a greater  elasticity. 

Manufacturers: 

Barnes  Co.,  The  Wallace,  Bristol.  Conn. 
“Barnes-Made.” 

Bethlehem  Steel  Co..  Bethlehem.  Pa. 

Carbon  Steel  Co.,  32nd  St.,  & A.  V.  Ry.. 
Pittsburgh.  Pa. 

Carnegie  Steel  Co..  Carnegie  Bldg., 
Pittsburgh,  Pa. 

Hammond  Steel  Co.,  Inc.,  The,  2600  Mil- 
ton  Ave.,  Syracuse,  N.  Y. 

Laclede  Steel  Co.,  Arcade  Bldg.,  St. 
Louis,  Mo. 

New  York  Wire  & Spring  Co.,  Hoboken. 
N.  J. 

Standard  Steel  Works  Co..  500  N.  Broad 
St..  Philadelphia,  Pa.  “Standard." 

Taconv  Steel  Co.,  1417  Sansom  St..  Phila- 
delphia. Pa. 

United  Alloy  Steel  Co..  Canton,  Ohio. 

Woodward  Iron  Co.,  Woodward,  Ala. 

STEEL  FURNACES.— See  Furnaces, 
electric,  steel. 

STEEL  GAINS.— See  Gains,  steel. 

STEEL  HANDLE.— Trade  name  for 
wrench  manufactured  by  the  Coes  Wrench 
Co.,  1 Coes  Sq.,  Worcester,  Mass. 

STEEL,  MAGNET.— The  desirable  qual- 
ities in  steels  for  permanent  magnets  are: 
Ability  to  retain  as  much  as  possible  of 
the  magnetism  it  was  capable  of  possess- 
ing while  under  the  influence  of  the  field 
of  an  electromagnet  after  that  field  is  re- 
moved. and  the  retention  of  that  residual 
magnetism  at  its  full  value  for  a long 
period  ©f  time.  As  to  the  physical  proper- 
ties of  steel  which  give  it  these  qualities 
little  is  known.  Steels  when  heated  above 
a temperature  of  about  750°  C.  become 
nonmagnetic.  Some  alloys  of  steel,  while 
at  ordinary  temperatures  nonmagnetic 
when  cooled  by  liquid  air  become  magne- 
tic. It  was  thought  that  the  harder  the 
steel  the  better  were  its  qualities  but  this 
was  later  known  to  be  true  of  most,  but 
not  all.  steels.  However,  it  is  known  that 
certain  steels  if  given  the  proper  heat 
treatment  will  be  highly  satisfactory  for 
permanent  magnets.  The  most  satisfactory 
steels  used  have  contained  a carbon  con- 
tent of  about  1%  and  about  5%  tungsten. 
These  steels  require  a special  heat  treat- 
ment. This  is  ordinarily  given  by  heating 
the  steel  to  well  above  750°  C.,  then  cool- 
ing it  suddenly.  The  method  of  cooling 
may  be  to  simply  dip  the  metal  in  oil, 
water  or  brine  solution,  but  tho  more  satis- 
factory method  seems  to  be  to  cool  by  a 
cold  water  spray. 

The  magnetic  properties  of  various  al- 
loys of  steel  containing  chromium,  man- 
ganese. molybdenum,  and  tungsten  have 
been  tested.  It  was  found  that  though 
carbon  was  beneficial  to  the  steel  it  was 
possible  to  obtain  highly  satisfactory  re- 
sults by  various  combinations  of  the  above 
four  elements  or  by  suitable  additions  of 
silicon  or  vanadium,  the  latter  being  very 
desirable.  When  carbon  was  not  present 
it  was  found  that  quenching  was  unneces- 
sary. 

Manufacturers: 

Bethlehem  Steel  Co.,  Bethlehem,  Pa. 

Carbon  Steel  Co.,  32nd  St.  & A.  V.  Ry., 
Pittsburgh,  Pa. 

Hammond  Steil  Co.,  Inc.,  The,  2600  Mil- 
ton Ave..  Syracuse,  N.  Y. 

Laclede  Steel  Co.,  Arcade  Bldg.,  St. 
Louis.  Mo. 

Ludlum  Steel  Co.,  Watervliet,  N.  Y. 

United  Alloy  Steel  Co..  Canton.  Ohio. 

Vulcan  Crucible  Steel  Co.,  Aliquippa,  Pa. 

STEEL  MILL  PACKING  CO.— 238-42  W. 
Jefferson  Ave.,  Detroit,  Mich.  Manufac- 
turer of  metallic  packing.  Secretary  and 
treasurer,  J.  R.  Beamer. 

STEEL  PINS. — See  Pins,  insulator,  iron 
and  steel. 

STEEL  PIVOTS. — See  Pivots  for  meters 
and  instruments. 

8TEEL  POLES. — See  Poles,  steel,  ex- 
panded and  latticed;  Poles,  iron  and  steel, 
tubular. 

STEEL  POSTS. — See  Posts,  ornamental 
and  plain  street  lamp,  iron  and  steel. 

STEEL  REFLECTORS.— See  Reflectors, 


iron  and  steel,  painted,  aluminized,  etc.; 
Reflectors,  steel,  porcelain  enameled. 

STEEL  ROPE. — See  Rope,  steel  wire. 

STEEL  RULES.— See  Rules,  steel, 

straight,  electricians’  and  mechanics’. 

STEEL  SHEET,  FOR  ELECTRICAL 
PURPOSES. — Steel  used  for  electrical  pur- 
poses generally  contains  a small  amount 
of  silicon.  In  amounts  up  to  4%.  silicon 
increases  the  magnetic  permeability  and 
reduces  the  retentivity.  Over  6%.  it.  renders 
steel  exceedingly  brittle.  Silicon  steel  is 
rolled  into  sheets  for  use  in  making  elec- 
tromagnets and  in  the  fle’d  cores  and  ar- 
matures of  electric  generators  and  motors, 
for  the  cores  of  transformers,  etc.  It  has 
high  permeability  with  high  electrical  re- 
sistance. Its  use  therefore  results  in  low 
core  losses. 

Manufacturers: 

American  Rolling  Mill  Co.,  The.  Middle- 
town,  Ohio.  "Armco,"  “Muskingkum.” 

American  Sheet  & Tin  Plate  Co..  Frick 
Bldg.,  Pittsburgh,  Pa.  “Apollo  Special,” 
“Dynamo  Special,”  “U.  S.’’,  “American 
Armature.*' 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phila- 
delphia. Pa. 

Carbon  Steel  Co.,  32nd  St.,  & A.  V.  Ry., 
Pittsburgh,  Pa. 

Central  Steel  & Wire  Co.,  119-127  N. 
Peoria  St.,  Chicago.  111.  “Cisco.” 

Columbia  Steel  Co.,  The.  Elyria,  Ohio, 
(for  deep  drawing  In  dies). 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Driver-Harris  Co.,  Harrison,  N.  J. 

Electric  Steel  Box  Co..  541-46  W.  Mon- 
roe St.,  Chicago,  111. 

Newport  Rolling  Mill  Co.,  Newport.  Ky. 

Ryerson  & Son.  Joseph  T..  16th  & Rock- 
well Sts.,  Chicago.  111. 

SMITH  & McCRORKEN,  INC.,  407  E. 
18th  St..  New  York,  N.  Y. 

Stark  Rolling  Mill  Co.,  The,  Canton. 
Ohio.  “Stark.” 

West  Penn  Steel  Co.,  Brackenridge.  Pa. 

STEEL  STRAND.— aee  Strand,  galvan- 
ized steel. 

STEEL  TAPES. — See  tapes  or  wires, 
steel  fish. 

STEEL  TOWERS.— See  Towers,  steel, 
radio  antenna;  Towers,  steel,  transmis- 
sion line. 

STEEL  WIRE.— See  Wire,  copperclad 
steel. 

STEELCLAD. — Trade  name  for  electric 
heating  devices  manufactured  by  the 
Westinghouse  Electric  & Mfg.  Co.,  East 
Pittsburgh,  Pa. 

STEELDUCT  CO.,  THE.— 213-17  Dollar 
Bank  Bldg.,  Youngstown,  Ohio.  Manufac- 
turer of  rigid  metallic  conduit.  Busi- 
ness established  1919.  President  and  trea- 
surer, William  B.  Curtis;  vice-president 
and  secretary.  John  A.  Logan.  Sales  repre- 
sentatives. Walker  Bros.  & Haviland,  112  S. 
16th  St.,  Philadelphia,  Pa.:  120  Broadway, 
New  York.  N.  Y.;  H.  C.  Moran,  1111  Key- 
stone Bldg.,  Pittsburgh,  Pa. 

STEER  WARMS. — Trade  name  for  steer- 
ing wheel  warmers  manufactured  by  the 
Interstate  Electric  Co.,  356  Baronne  St.. 
New  Orleans,  La. 

STEERE.  GEORGE.— 434  S.  Dearborn  St.. 
Chicago,  111.  Manufacturer  of  name  plates 
for  switchboards,  etc.  Business  established 
1882. 

STEERING  GEAR.  MARINE.  ELEC- 
TRICALLY OPERATE  D.— Electrically 
operated  steering  gears  are  used  on  some 
of  the  larger  marine  and  naval  vessels. 
These  ships  employ  electricity  for  a num- 
ber of  power  purposes.  For  operating  the 
steering  gear  a motor  operating  the  rud- 
der directly  by  means  of  gearing  is  some- 
times used.  In  other  cases  the  motor  Is 
used  to  drive  a hydraulic  pump  and  the 
motion  Is  transmitted  to  the  rudder  by 
means  of  a hydraulic  piston.  Very  often 
electrical  indicators  are  supplied  to  oper- 
ate with  this  apparatus,  indicating  in  the 
various  navigating  stations  the  position  of 
tho  rudder.  For  manufacturers  of  the 
indicator,  see  Indicators,  helm  and  other 
marine. 

Manufacturer: 

Maine  Electric  Co..  Inc.,  The,  35  Com- 
mercial Sts.,  Portland,  Me. 

STEERING  WHEEL  WARMERS.— See 
Warmers,  steering  wheel. 

STEIGERT  CO.,  L.— Elder  & Logan  Sts., 
Cincinnati,  Ohio.  Manufacturer  of  boiler 
water  level  gages. 


STEINER  MFG.  CO. — St.  Louis,  Mo. 
Manufacturer  of  electric  grinders  and  meat 
choppers.  President,  J.  Steiner;  vice-pres- 
ident, D.  Adelsdorf;  secretary  and  treas- 
urer, S.  Koninski.  Main  office.  4100  N. 
21st  St.,  St.  Louis,  Mo.  Branch  office,  172 
N.  Dearborn  St.,  Chicago.  111. 

STEINMETZ,  CHARLES  PROTEUS.— An 

American  electrical  engineer,  born  at  Bres- 
lau, Germany,  in  1865.  He  was  educated 
at  Breslau,  Zurich  and  Berlin,  specializing 
in  mathematics,  chemistry,  electrical  en- 
gineering and  mechanical  engineering.  In 
1889  he  came  to  the  United  States.  Through 
a letter  of  introduction  he  secured  a posi- 
tion as  drafsman  in  the  electrical  shops 
of  Mr.  Eickemeyer  at  Yonkers,  N.  Y.  He 
was  promoted  rapidly  and  in  a few  years 
was  chief  designer  and  In  full  charge  of 
all  new  and  experimental  work.  In  1893, 
after  the  merging  of  & number  of  large 
electrical  manufacturing  concerns  to  form 
the  General  Electric  Co.,  Dr.  Steinmetz  be- 
came consulting  engineer  of  this  newly 
established  company,  which  has  since  be- 
come the  largest  electrical  manufacturer 
in  the  world.  As  chief  consulting  engi- 
neer, he  is  particularly  associated  with  Its 
technical  development  and  research  work 
and  has  conducted  a multitude  of  difficult 
investigations.  He  has  been  granted  a 
large  number  of  patents  for  his  electrical 
and  other  inventions.  Dr.  Steinmetz  has 
contributed  many  original  papers  to  the 
proceedings  of  many  engineering  and  sci- 
entific societies,  notably  the  American  In- 
stitute of  Electrical  Engineers,  of  which 
he  was  president  in  1901-2.  Since  1902  he 
has  also  held  the  chair  of  professor  of 
electrophysics  at  Union  College,  Schenec- 
tady, N.  Y.  He  has  written  several  books 
which  have  become  classics  in  electrical 
literature.  Dr.  Steinmetz  is  a gifted  writer 
and  lecturer  and  possesses  an  extraordi- 
nary power  of  direct  analysis  and  clear 
presentation  of  any  subject  he  deals  with, 
whether  it  be  in  the  realm  of  pure  theory 
or  applied  science. 

STEINMETZ  ELECTRIC  MOTOR  CAR 
CORP. — Arlington.  Baltimore,  Md.  Manu- 
facturer of  storage  battery  trucks.  Presi- 
dent, A.  J.  Norton;  vice-president,  E.  J. 
Power;  secretary  and  treasurer,  W.  R. 
Grant. 

STELCO. — Trade  name  for  lighting  fix- 
tures made  by  the  Standard  Electric  & 
Mfg.  Co.,  308  1st  Ave.,  E.,  Cedar  Rapids, 
Iowa. 

STELLITE. — An  alloy  manufactured  in 
the  electric  furnace,  composed  basically  of 
75  to  90%  cobalt  and  25  to  10%  chromium, 
with  sometimes  additions  of  molybdenum 
or  tungsten,  used  chiefly  as  a substitute 
for  high-speed  tool  steel,  particularly  for 
soft  metals  like  brass  or  bronze. 

STEMS,  CANDLE. — Frequently  electric 
lighting  fixtures  are  designed  to  represent 
candles,  with  the  incandescent  lamp  re- 
placing the  candle  flame.  Light  porcelain 
tubes  are  used  as  the  bodies  of  the  can- 
dles and  are  called  candle  stems. 

Manufacturers: 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Faries  Mfg.  Co.,  Decatur.  HI. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111. 

POLACHECK  & BRO.  CO.,  CHARLES, 
217  3rd  St.,  Milwaukee,  WIs. 

White  Mfg.  Co.,  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

STEMS,  FIXTURE. — Brass  or  other 
metal  tubes  used  for  supporting  lighting 
fixtures  from  celling  outlets.  They  are 
usually  threaded  at  both  ends  and  usually 
contain  the  wires.  When  gas  also  is  used, 
the  wires  are  run  outside  the  gas  pipe  but 
inside  a larger  tube  often  called  the  casing. 
Stems  and  casings  are  sometimes  square 
in  shape. 

Manufacturers: 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  HI. 

Austin  Co..  The  M.  B.,  108-16  S.  Des- 
plaines  St..  Chicago,  HI. 

BENJAMIN  ELECTRIC  MFG.  CO  . Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. 

Butler  Electric  Co.,  3531  Cottage  Grove 
Ave.,  Chicago.  111.  “Beco,”  “Cisco.” 

Caldwell  Electric  Corp-t  1002  N.  Market 
St.,  Champaign,  IU. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St.,  Chicago,  HI. 

Electrical  Dealers  Supply  House.  162  W. 
Randolph  St.,  Chicago,  111.  “Edsh.” 
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Fkries  Mfg.  Co.,  Decatur,  111. 

Peerless  Light  Co.,  663  W,  Washington 
Blvd.,  Chicago,  111. 

POLACHECK  & BRO.  CO.,  CHARLES, 
217  3rd  St..  Milwaukee,  Wis. 

RATTAN  MPG.  CO..  THE,  662  State 
St.,  New  Haven,  Conn.  (See  display 
adv.  on  page  1308.) 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
“Star”  fixture  stems  are  made  of  mal- 
leable iron,  sherard- 
ized,  with  full,  sharp 
threads.  Two  de- 
signs, hollow  (hickey 
type)  and  solid,  both 
furnished  in  % and 
Vfc-ln.  sizes.  Arms 
are  countersunk  on 
both  sides  for  use  on 
outside  of  outlet  box, 
if  necessary. — Adv. 

Virden  Co.,  The,  6103  Longfellow  Ave., 
Cleveland,  Ohio.  “V.  M.  C.  Brass.” 

White  Mfg.  Co..  J.  H.,  Ill  N.  3rd  St., 
Brooklyn,  N.  Y. 

STENMAN  ELECTRIC  VALVE  GRIN- 
DER CO. — 42  Southbridge  St.,  Worcester, 
Mass,  Manufacturer  of  electric  portable 
drills  and  valve  grinders.  Business  estab- 
lished 1917.  President,  A.  G.  Sandberg; 
treasurer.  A.  W.  Larson;  general  manager, 
J.  J.  Kelleher. 

STEP-CUT. — Trade  name  for  piston 
rings  manufactured  by  the  McQuay-Nor- 
ris  Mfg.  Co.,  St.  Louis.  Mo. 

STEPHENS. — Trade  name  for  linemen’s 
pole  climbers  made  by  W.  H.  Buckingham, 
8-10  Bronson  St.,  Binghamton,  N.  Y. 

STEPHENSON  MFG.  CO.— Albany,  N.  Y. 
Manufacturer  of  belting.  President,  E.  L. 
Kellogg;  vice-president,  S.  A.  Kellogg. 

STEPHENSON  MFG.  CO.— South  Bend, 
Ind.  Manufacturer  of  controller  handles, 
washing  machine  tubs,  bobbins  for  coils 
and  other  wood  specialties  for  electrical 
purposes.  Secretary  and  general  manager, 
L.  A.  Walker. 

STEPS,  CAR. — Car  steps  may  be  fixed 
in  position  or  of  the  folding  type.  Steps 
of  the  latter  design  are  usually  arranged 
to  fold  up  when  the  doors  leading  to  the 
car  or  vestibule  are  closed,  and  to  fold 
down  when  these  doors  are  open  for  tak- 
ing on  or  discharging  passengers.  In  this 
manner  no  foothold  is  available  to  those 
who  may  attempt  to  steal  a ride.  The 
steps  may  be  wood  or  metal.  Steps  of 
wood  consist  of  a board  of  propor  width 
thickness  and  length,  covered  on  Its  wear- 
ing surface  with  suitable  antislip  material 
or  step-tread.  Metal  steps  may  be  of  flat 
plates  covered  on  the  wearing  face  with 
an  antislip  material  or  step-tread,  or  the 
metal  step  may  be  constructed  so  that  the 
tread  surface  Is  formed  by  a number  of 
comparatively  thin  metal  strips  set  edge- 
wise and  connected  so  that  there  are  small 
rectangular  or  diamond  shaped  openings 
between  them.  The  edges  of  these  metal 
strips  form  an  antislip  surface  and  the 
openings  In  the  step  make  it  self-cleaning. 

Fixed  steps  are  used  on  steam  and  in- 
terurban  cars,  while  on  street-rail  wav  cars 
the  tendency  is  toward  the  use  of  folding 
steps.  Due  to  the  design  of  cars  required 
on  steam  and  most  interurban  roads,  sev- 
eral steps  are  necessary  to  take  care  of  the 
height  from  station  platform  to  the  car 
floor.  The  platform  or  vestibule  floors  of 
most  street  railway  cars  being  at  a lower 
level  than  the  car  floor,  usuallv  only  one 
step  is  necessary.  In  some  of  the  later 
designs  of  street-railway  cars  no  steps 
are  required  as  the  vestibule  or  platform 
floor  is  carried  at  such  a level  that  pas- 
senger may  step  directly  from  the  street 
into  or  out  of  the  car.  The  height  of 
steps  is  an  important  factor  in  the  time 
required  for  passengers  to  get  on  or  off 
cars,  and  this  is  obviously  important  at 
transfer  and  terminal  points  at  all  times, 
and  at  all  places  during  the  hours  of 
heavy  or  rush  traffic.  Low  steps  also 
promote  safety. 

Manufacturers: 

American  Mason  Safety  Tread  Co.,  125 
Perry  St.,  Lowell.  Mass.  “Stan wood.” 

Irving  Iron  Works  Co.,  Long  Island  City, 
New  York,  N.  Y. 

STEPS,  POLE,  IRON. — The  surface  of' 
wood  poles  is  saved  from  damage  by  spurs 
and  the  work  of  linemen  is  facilitated  if 
the  pole  is  provided  with  steps.  These 
consist  usually  of  % in.  iron  rod  about  9 
ins.  long  screwed  or  driven  into  the  pole 
after  boring  a % in.  hole.  The  end  is 
turned  up  to  prevent  the  foot  slipping  off. 


They  are  not  placed  lower  than  about  8 
ft.  from  the  ground,  as  this  would  invite 
trespassers,  and  be  an  obstruction. 

In  the  vicinity  of  schools  and  similar 
locations  the  pole  may  be  equipped  with 
step  sockets  set  into  the  pole  near  the 
ground.  The  steps  are  put  Into  the  sock- 
ets by  the  lineman  before  he  climbs  an t 
removed  after  he  comes  down. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  oui 
products.  We  manufacture  a complete 
line  of  pole  steps  for  use  of  electric 
light,  street  railway  and  telephone  and 
telegraph  companies. — Adv. 

Bethlehem  Steel  Co.,  South  Bethlehem. 
Pa. 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

Hickey  & Schneider,  Inc..  434-43  E.  Jer- 
sey St..  Elizabeth.  N.  J.  “H  & S.” 

HUBBARD  & CO..  Pittsburgh.  Pa. 
Hubbard  pole  steps  are  made  of  open 
hearth  steel  and  are  hot  galvanized. 
They  are  furnished  with  two  styles  of 
heads  and  are  made  for  various  styles 
and  kinds  of  poles.  See  page  16  of 
Hubbard’s  catalog  for  details. — Adv. 

Joslyn  Mfg.  ft  Supply  Co..  133  W.  Wash- 
ington St..  Chicago,  111. 

Lamson  & Sessions  Co..  The,  2188  Scran- 
ton Rd..  Cleveland,  Ohio. 

Lanz  & Sons.  Mathew,  Pittsburgh,  Pa. 

LINE  MATERIAL  CO.. 'South  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

Moran  Bolt  ft  Nut  Mfg.  Co.,  Main  ft 
Florida  Sts.,  St.  Louis.  Mo. 

Oliver  Tron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh.  Pa. 

Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

STEPS-  POLE.  IRON.  SPLIT  OR  COL- 
LAR TYPE. — Heaw  straps  of  iron,  shaped 
to  fit  the  pole,  with  ends  projecting  so 
as  to  form  a step.  They  are  used  on  steel 
tubular  poles  and  the  two  halves  are 
clamped  together,  about  the  pole,  by  bolts. 

Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  in  principal  cities.  Se«  display 
adv.  pege  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
nroduot8.  We  manufacture  a complete 
line  of  iron  pole  steps,  split  or  collar 
type. — Adv. 

HALT/ETT  IRON  WORKS.  Harvey.  Ill 
“*T«Hett.”  (See  display  adv.  page 
1264.) 

Hickey  & Schneider.  Tnc..  434-43  E.  Jer- 
sev  St..  Elizabeth.  N.  J.  “H  ft  S.” 

HUBBARD  ft  CO  . 6301  Butler  St..  Pitts- 
burgh. Pa.  ”Hubb«rd.” 

Slater  Co..  Ltd  N.,  3*  Svdnev  St.,  Ham- 
ilton. Ont.,  Can.  “Peirce.” 

STEPS  POLE.  WOOD  — Triangular 
nieces  of  hard  wood,  fastened  bv  lag  screws 
or  spikes  to  wend  poles  to  assist  the  line- 
man in  climbing  them  without  using 
climbers. 

Manufacturers: 

Cohn  & Bock  Co.,  The,  Princess  Ann. 
Md. 

Josi'-n  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago  111. 

LA  CHUTE  SHUTTLE  CO..  LTD.,  THE. 
Lachute  Mills.  Que..  Can. 

T/oeust  Pin  Co  . Front  Roval.  Va. 

McOlauflin  Mfg.  Co..  Petaluma.  Cal. 

National  Pin  & Bracket  Co.,  North  Ver- 
non. Tnd. 

Slater  Co..  Ltd  . N.,  34  Svdney  St.,  Ham- 
ilton, Ont.,  Can.  “Peirce.” 

Stiles  ft  Co.,  H.  A..  97  Oliver  St.,  Bos- 
ton. Mass.  “Hasco.” 

STEREOMOTORGRAPH. — Trade  name 
for  electric  advertising  novelties  made  bv 
the  Charles  Beseler  Co.,  131-33  E.  23rd 
St..  New  York,  N.  Y. 

STEREOPTICON  LAMPS.— See  Lamps, 
projecting  and  stereopticon. 

STEREOPTICONS. — Projection  apparatus 
for  use  with  lantern  slides  equipped  with 
suitable  condensing  and  fpcusing  lenses 
and  a source  of  illumination  consisting  of 
a high-powered  incandescent  lamp  or  an 
arc  lamp  of  suitable  capacity  with  neces- 
sary control  rheostat.  For  special  lecture 
work  these  stereoptlcons  have  many  re- 
finements. such  as  for  obtaining  dissolv- 
ing views. 

Manufacturers: 

Beseler  Co.,  Charles,  131-83  E.  23rd  St., 
New  York,  N.  Y. 
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BRENKERT  LIGHT  PROJECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich. 
“Brenopticon.” 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle St.,  Chicago,  111. 

Cosmograph  Motion  Picture  Machine  Co- 
lne., Film  Bldg.,  Cincinnati,  Ohio. 
“Cosmograph.” 

De  Vry  Corp.,  1250  Marianna  St.,  Chi- 
cago, 111.  “De  Vry.” 

Enterprise  Optical  Mfg.  Co.,  564  W.  Ran- 
dolph St.,  Chicago,  111.  “Double  Dis- 
solving.” 

McIntosh  Stereopticon  Co..  30  E.  Ran- 
dolph St.,  Chicago,  111.  “Triumph.” 

Newton,  Charles  I.,  305  W.  15th  St.,  New 
York,  N.  Y. 

Thompson  & Co.,  A.  T.,  15  Tremont  PI., 
Boston,  Mass.  “Radioscope.” 

Underwood  ft  Underwood,  Inc.,  417  6th 
Ave.,  New  York,  N.  Y. 

Victor  Animatograph  Co.,  527  W.  4th  St., 
Davenport,  Iowa.  “Viopticon,”  “Vic- 
tor Portable.” 

Williams,  Brown  ft  Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa.  “Illus- 
trator.” 

8TERILIZERS,  ELECTRIC.  BACTERIO- 
LOGICAL AND  OTHER  LABORATORY.— 
These  sterilizers  are  electrically  heated 
water  baths  enclosed  In  metal  tanks  for 
heating  and  sterilizing  laboratory  instru- 
ments, beakers,  flasks,  test  tubes,  etc.,  in 
which  cultures  are  to  be  made  or  which 
are  to  be  used  for  other  purposes  where 
the  presence  of  active  bacteria  would  be 
objectionable.  They  are  used  also  in  the 
sterilization  of  foodstuffs,  milk  and  water 
on  small  quantities  to  prevent  the  repro- 
duction of  bacteria.  Also  see  Sterilizers, 
electric,  milk;  Sterilizers,  electric,  water. 

Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa 
“American.” 

AUTOMATIC  ELECTRIC  HEATER  CO>, 
Warren,  Pa.  “Sepco.” 

Bamstead  Still  & Sterilizer  Co.,  2 Lanes- 
ville  Terrace,  Forest  Hills,  Boston, 
Mass. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Boekel  ft  Co.,  William,  516-518  Vine  St.. 
Philadelphia.  Pa. 

Bramhall,  Deane  Co.,  261-266  W.  86th 
St.,  New  York,  N.  Y.  “Deane.” 

Castle  Co.,  Wilmot,  1156  University  Ave., 
Rochester,  N.  Y.  “Castle.” 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
“Apfel’s.” 

Heidbrink  Co.,  The,  420  S.  6th  St.,  Min- 
neapolis, Minn.  “Heidbrink.” 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St.,  New  York,  N.  Y.  “Climax.” 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York.  N.  Y. 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane.”  “Pel- 
ton.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 

R.  U.  V.  Co.,  Inc.,  The,  165  Broadway, 
New  York,  N.  Y. 

Santiseptic  Mfg.  Co.,  26  Bay  St..  New 
Brighton,  Staten  Island,  N.  Y.  “Pentz 
System.” 

Sterolectric  Co.,  117  W.  Howard  St., 
Muncie,  Ind.  “Steroclave.” 

Wahmann  Mfg.  Co.,  George  H.,  520  W. 
Baltimore  St.,  Baltimore,  Md. 

Wappler  Electric  Co..  Inc..  162  Harris 
Ave.,  Long  Island  City.  N.  Y. 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

STERILIZERS.  ELECTRIC,  DENTAL 
AND  SURGICAL. — These  are  electrically 
heated  sterilizers  for  dental  and  surgical 
instruments.  They  consist  usually  of  an 
enclosed  rectangular  vessel  or  tank  into 
which  a tray  of  water  is  placed  and  heated 
by  an  electric  heating  element.  The  in- 
struments are  placed  in  the  pan  and  the 
boiling  water  and  steam  sterilize  them. 
Some  of  these  are  made  In  a form  re- 
sembling the  muffle  type  furnaces.  They 
are  usually  finished  in  white  enamel  to 
present  a neat  and  sanitary  appearance 
and  to  minimize  radiation  losses. 

Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa. 
’’American.” 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  "Sepco.” 

Bamstead  Still  & Sterilizer  Co.,  2 Lanes  - 
vllle  Terrace,  Forest  Hills,  Boston, 
Mass. 
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Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Bramhall.  Deane  Co..  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Capital  Novelty  Co.,  138  N.  12th  St.,  Lin- 
coln, Neb.  “Marvel.” 

Castle  Co.,  Wilmot,  1155  University  Ave., 
Rochester,  N.  Y.  “Castle.” 

Electric  Heating  & Mfg.  Co..  Westlake 
& Republican  Sts..  Seattle,  Wash. 
“Apfel’s.” 

Halverson  Co.,  The,  Union  Ave.,  at  E. 
Oak  St..  Portland.  Ore. 

Hospital  Supply  Co.,  The,  157  E.  23rd  St., 
New  York,  N.  Y.  “Climax.” 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York.  N.  Y. 

Majestic  Electric  Development  Co..  656 
Howard  St..  San  Francisco.  Cal.  “Ma- 
jestic.” 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,”  “Pel- 
ton.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St..  New  York,  N.  Y.  “Prometheus.” 

Santiseptic  Mfg.  Co.,  26  Bay  St..  New 
Brighton,  Staten  Island,  N.  Y.  “Pentz 
System.” 

Sterolectric  Co..  117  W.  Howard  St.,  Mun- 
cie,  Ind.  “Steroclave.” 

Wahmann  Mfg.  Co.,  George  H.,  520  W. 
Baltimore  St.,  Baltimore,  Md. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

Wocher  & Son  Co..  The  Max.  23-29  W. 
6th  St.,  Cincinnati,  Ohio. 


STERILIZERS,  ELECTRIC.  MILK.— 

Electrically  operated  heating  units  designed 
particularly  for  use  in  raising  the  tempera- 
ture of  milk  to  certain  values  in  approved 
sterilizing  processes.  The  process  most 
used  is  known  as  pasteurization.  It  raises 
the  temperature  of  the  milk  to  about  132 
to  160°  F.  These  sterilizers  are  especially 
suitable  for  hospitals,  homes,  etc. 


of  this  type  are  not  used  for  as  large 
quantities  of  water  as  are  handled  by  the 
circulating  type. 

Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa. 
“American.” 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco.” 

Barns tead  Still  & Sterilizer  Co.,  2 Lanes- 
ville  Terrace.  Forest  Hills,  Boston, 
Mass. 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Castle  Co.,  Wilmot.  1155  University  Ave., 
Rochester,  N.  Y.  “Castle.” 

Electric  Heating  & Mfg.  Co.,  West- 
lake  & Republican  Sts..  Seattle,  Wash. 
“Apfel’s.” 

Hospital  Supply  Co.,  The.  157  E.  23rd 
St..  New  York,  N.  Y.  “Climax.” 

Kny-Scheerer  Corp.  of  America.  56-58  W. 
23rd  St.,  New  York,  N.  Y. 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

Prometheus  Electric  Co.,  511  W.  42nd 
St..  New  York,  N.  Y.  "Prometheus.” 

R.  U.  V.  Co.,  Inc.,  The,  165  Broadway, 
New  York,  N.  Y. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

STERITE. — Trade  name  for  noncorro- 
sive alloy  castings  manufactured  by  the 
Aterite  Co..  Inc.,  John  & Williams  Sts., 
New  York,  N.  Y. 

STERLING. — Trade  name  for  labor- 
saving  devices  for  hotels,  restaurants,  etc., 
manufactured  by  the  Josiah  Anstice  & Co., 
Inc.,  Rochester,  N.  Y. 

STERLING. — Trade  name  for  rubber 
tape  manufactured  by  the  Boston  Woven 
Hose  & Rubber  Co.,  Box  5077,  Boston, 
Mass. 

STERLING. — Trade  name  for  belting  for 
motors  and  generators  manufactured  by 
the  Chicago  Belting  Co.,  113-25  N.  Green 
St..  Chicago,  111. 


Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa. 
“American." 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Bramhall,  Deane  Co..  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Davis-Watkins  Dairymen’s  Mfg.  Co., 
North  Chicago.  111. 

Electropure  Co.,  The,  53  W.  Jackson 
Blvd.,  Chicago,  111. 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St.,  New  York,  N.  Y.  “Babson,”  “Cli- 
max,” “Arnold.” 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 

STERILIZERS,  ELECTRIC,  WATER, 
CIRCULATING. — Apparatus  for  treating 
water  circulated  in  supply  systems  for 
sterilization  purposes  by  the  application  of 
ultra-violet  rays  generated  In  quartz,  mer- 
cury-vapor tubes  around  which  the  water 
is  caused  to  flow  in  thin  layers.  Another 
type  of  sterilizer  used  has  apparatus  for 
generating  ozone  by  means  of  high-tension 
electric  discharges.  The  circulating  wa- 
ter is  subjected  to  the  effects  of  the  ozone. 
The  treatment  in  each  case  is  intended  to 
kill  all  harmful  bacteria  or  other  noxious 
matter  In  the  water.  Such  outfits  have 
been  applied  both  in  small  and  large  In- 
stallations, such  as  swimming  pools,  bath- 
ing ponds  and  even  for  the  entire  water 
supplies  of  armies  In  the  field  and  of  mu- 
nicipalities. 

Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa. 
^AniGrlcfln 

Barnstead  Still  & Sterilizer  Co.,  2 Lanes- 
ville  Terrace,  Forest  Hills,  Boston, 
Mass. 

Bramhall,  Deane  Co..  261-265  W.  36tli  St., 
New  York,  N.  Y.  “Deane.” 

Electric  Water  Sterilizer  & Ozone  Co., 
Scottdale,  Pa. 

Electrozone  Water  Sterilizer  Co.,  431  S. 
Dearborn  St.,  Chicago.  III. 

Hospital  Supply  Co.,  The,  157  E.  23rd  St., 
New  York.  N.  Y.  “Climax.” 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York,  N.  Y. 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

R.  U.  V.  Co.,  Inc.,  The,  165  Broadway. 
New  York,  N.  Y. 

STERILIZERS,  ELECTRIC,  WATER, 
NONCIRCULATING. — Apparatus  provided 
with  electrically  operated  heating  units  de- 
signed to  raise  the  temperature  of  water 
for  sterilizing  purposes.  They  consist  of 
one  or  more  tanks  to  which  the  heating 
elements  are  applied.  Some  sterilizers,  for 
use  in  hospitals,  etc.,  also  combine  a still 
for  producing  distilled  water.  Sterilizers. 


STERLING. — Trade  name  for  armored 
cables,  interior  flexible  steel  conduit,  flex- 
ible armored  cord  and  armored  conduit 
cable  and  cord  cutters  manufactured  by 
the  Garland  Mfg.  Co.,  West  Pittsburgh, 
Pa. 

STERLING. — Trade  name  for  electric 
sirens  manufactured  by  the  Interstate  Ma- 
chine Products  Co.,  Rochester,  N.  Y. 

STERLING. — Trade  name  for  snark  plugs 
manufactured  by  the  Lockwood-Ash  Motor 
Co.,  Jackson,  Mich. 

STERLING. — Trade  name  for  therapeutic 
lamp  manufactured  by  the  Magic  Pain  Re- 
lieving Lamp  Co.,  544  Garfield  Ave.,  Chi- 
cago, 111. 

STERLING. — Trade  name  for  soldering 
paste  manufactured  by  the  Sieffert  Elec- 
tric Co.,  210  Main  St.,  Evansville.  Ind. 

STERLING. — Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Stand- 
ard Underground  Cable  Co.,  Westinghouse 
Bldg.,  Pittsburgh,  Pa. 

STERLING — Trade  name  for  electric 
clocks  manufactured  by  the  Sterling  Clock: 
Co.,  Inc.,  220  E.  42nd  St.,  New  York, 
N.  Y. 

STERLING. — Trade  name  for  d-c.  po- 
tential reducers  manufactured  by  the  Ster- 
ling Devices  Co.,  9 Lispenard  St.,  New 
York,  N.  Y. 

STERLING. — Trade  name  for  incan- 
descent lamps  manufactured  by  the  Ster- 
ling Electric  Lamp  Division,  National 
Lamp  Works  of  General  Electric  Co.,  War- 
ren, Ohio. 

STERLING. — Trade  name  for  gasoline 
cugine  manufactured  by  the  Sterling  En- 
gine Co.,  1252-74  Niagara  St.,  Buffalo, 
N.  Y. 

STERLING. — Trade  name  for  therapeutic 
lamp  manufactured  by  the  Sterling  Pain 
Relieving  Lamp  Co.,  546  Garfield  Ave., 
Chicago,  111. 

STERLING. — Trade  name  for  insulating 
varnishes  and  compounds  manufactured  by 
the  Sterling  Varnish  Co.,  525-8  Fulton 
Bldg..  Pittsburgh,  Pa. 

STERLING.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Superior  Machine  Co.,  De  Kalb.  111. 

STERLING. — Trade  name  for  steam  and 
vacuum  traps  manufactured  by  the  Tem- 
pleton Mfg.  Co..  Business  St.  & Glenwood 
Ave.,  Hyde  Park,  Mass. 

STERLING  BI-PLEX.— Trade  name  for 
armored  cable  outlet  box  manufactured  by 
Clemence  Bros.,  164  Linden  Ave.,  Irving- 
ton, N.  J. 


STERLING  BRONZE  CO.— 201  E.  12th 
St.,  New  York,  N.  Y.  Manufacturer  of 
portable  electric  lamps  and  lighting  fix 
tures.  President  and  -treasurer,  Charles 
F.  Kinsman;  vice-president,  S.  de  Kosenko; 
secretary,  L.  D.  Auchmoody. 

STERLING  CLOCK  CO.,  INC.— 220  E. 
42nd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  clocks  and  time  switches.  Presi- 
dent, F.  G.  Almquist;  vice-president,  L.  J. 
Stern;  secretary  and  treasurer,  Charles  H. 
Topping. 

STERLING  DEVICES  CO.— 9 Lispenard 

St.,  New  York,  N.  Y.  Manufacturer  of 
potential  reducers. 

STERLING  ELECTRIC  LAMP  DI- 
VISION, NATIONAL  LAMP  WORKS  OF 
GENERAL  ELECTRIC  CO.— Shelby.  Ohio. 
Manufacturer  of  incandescent  lamps.  Wil- 
liam Coale,  general  manager. 

STERLING  ELECTRICAL  CORP.— 2711 
Church  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  generators,  high-frequency  appa- 
ratus; heating  pads  and  transformers. 
Business  established  1914.  President,  treas- 
urer and  general  manager,  Antonio  Lon- 
goria; vice-president,  Harry  G.  Welfare; 
secretary,  S.  J.  Regan. 

STERLING  ENGINE  CO.— 1252-74  Ni- 
agara St.,  Buffalo,  N.  Y.  Manufacturer  of 
gasoline  engines.  President,  Charles  A. 
Criqui;  vice-president,  Orin  E.  Foster; 
secretary,  Ulysses  S.  Thomas;  treasurer, 
Harry  T.  Vars. 

STERLING  MFG.  CO.— 1014  Chestnut  St., 
Erie,  Pa.  Manufacturer  of  ceiling  outlet 
plates.  Business  established  1919.  Presi- 
dent. W.  H.  Pierson;  treasurer  and  gen- 
eral manager,  W.  A.  Curtze. 

STERLING  PAIN  RELIEVING  LAMP 
CO. — 546  Garfield  Ave.,  Chicago,  111.  Manu- 
facturer of  therapeutic  lamps.  Business 
established  1916.  General  manager.  Dr. 
R.  G.  Schroth;  sales  manager,  M.  E. 
Baldauf. 

STERLING  STAMPING  CO.— Sterling 
lil.  Manufacturer  of  adjustable  lighting 
fixtures,  etc. 

STERLING  SWITCHBOARD  CO.— 537  S. 
7th  St.,  Camden,  N.  J.  Manufacturer  of 
switches  and  switchboards.  Business  es- 
tablished 1912.  President,  David  Roberts; 
vice-president  and  treasurer,  Herbert  A. 
Roberts;  secretary  and  general  manager, 
J.  W.  Aschenbach;  sales  manager.  E.  H. 
Erdman.  Sales  representatives,  Hildreth. 
Casey  & Co.,  50  Church  St..  New  York. 
N.  Y.;  Parke,  Jaques.  1503  First  National 
Bank  Bldg.,  Pittsburgh,  Pa.:  Perkins  Le 
No'r  Co..  113  E.  Franklin  St.,  Baltimore. 
Md. 

STERLING  VARNISH  CO.,  THE.— Pitts- 
burgh, Pa.  Manufacturer  of  insulating 
varnishes  and  compounds.  Business  es- 
tablished 1894.  President,  James  Todd; 
vice-presidents,  C.  H.  Fink,  John  W. 
Thompson:  secretary  and  treasurer,  S. 
A.  Peckstein;  general  manager,  C.  H. 
Fink;  sales  manager,  J.  A.  Findley. 
Main  office,  525-8  Fulton  Bldg.,  Pittsburgh. 
Pa.  Factory,  Haysville,  Pa.  Branch  of- 
fices. 23  W.  43rd  St.,  New  York.  N.  Y., 
618  Monadnock  Block,  Chicago,  111. 

STERN.  LOUIS— 120  N.  7th  St.,  Phila- 
delphia, Pa.  Manufacturer  of  tank  alarms. 

STERNS. — Trade  name  for  radio  tele- 
phones manufactured  by  the  Radioland 
Co.,  209  Alsop  St.,  Jamaica.  N.  Y. 

STERO. — Trade  name  for  electric  fire- 
less  cookers  manufactured  by  the  Stero- 
lectric Co.,  117  W.  Howard  St..  Muncle, 
Ind. 

STEROCLAVE. — Trade  name  for  electric 
sterilizers  and  ovens  manufactured  by  the 
Sterolectric  Co.,  117  W.  Howard  St.,  Mun- 
cie,  Ind. 

STEROLECTRIC  CO.— 117  W.  Howard 
St.,  Muncie.  Ind.  Manufacturer  of  elec- 
tric flreless  cookers,  ovens  and  sterilisers. 
Business  established  1919.  President  and 
general  manager,  J.  H.  Relchart;  secretary 
and  treasurer,  J.  L.  Moore. 

STETHOSCOPES.  MICROPHONIC.— MI- 
crophonic  or  electrically  operated  stetho- 
scopes for  instruments  for  listening  to  the 
sounds  produced  in  the  body  by  the  func- 
tioning of  the  heart  and  other  organs.  They 
differ  from  ordinary  mechanical  stetho- 
scopes in  that  the  vibrations  produced  are 
picked  up  by  a sensitive  diaphragm  and 
converted  into  a varying  electrical  cur- 
rent, in  a manner  similar  to  that  In  the 
ordinary  telephone.  The  electric  current 
then  operates  a delicate  receiver  in  ac- 
cordance with  the  variations  and  produces 
a much  clearer  and  louder  sound  than  is 
obtained  from  the  mechanical  vibrations. 
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The  batteries,  sound  regulator,  diaphragm 
and  receiver  are  made  up  as  a light  port* 
able  set. 

Manufacturer: 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 

“Geophone,"  "Heartphone." 

STETSON. — Trade  name  for  drill  chucks 
manufactured  by  the  Morse  Twist  Drill  & 
Mach  trie  Co.,  New  Bedford,  Mass. 

STEUBEN  GLASS  WORKS.— Corning, 
N.  Y.  Manufacturers  of  illuminating  glass- 
ware. President,  Alexander  D.  Falck;  vice- 
presidents,  Arthur  L.  Day,  George  B.  Hol- 
lister, Eugene  C.  Sullivan;  secretary,  Wil- 
liam Sinclaire;  treasurer,  John  L.  Thomas; 
sales  manager,  G.  B.  Hollister.  Main  of- 
fice and  factory,  Corning,  N.  Y.  Branch 
office,  501  5th  Ave.,  New  York,  N.  Y. 

8TEVENS. — Trade  name  for  continuous 
water  stage  recorders  manufactured  by 
Leuoold,  Voelpel  & Co.,  107  E.  70th  St., 
N.  Portland,  Ore. 

STEVENS  & CO.— 375  Broadway,  New 
York,  N.  Y.  Manufacturers  of  showcases, 
display  boards,  etc.,  for  electrical  stores. 

STEVENS,  WILL  P.— 1632-34  Long  Beach 
Ave.,  Los  Angeles,  Cal.  Manufacturer  of 
motor-driven  ice-making  machines. 

STEVENS  PROCESS.— See  Cadmium. 

STEVENS  TANK  & TOWER  CO.— 9-23 
Center  St.,  Auburn,  Me.  Manufacturer  of 
tanks  and  towers  for  power  plants.  Busi- 
ness established  1893.  President,  treasurer 
and  general  manager.  A,  H.  Stevens;  vice- 
president,  D.  B.  Stevens,  Jr. 

STEWARD  MFG.  CO.,  D.  M.— Chatta- 
nooga, Tenn.  Manufacturer  of  lava  prod- 
ucts. 

STEWART. — Trade  name  for  horse  and 
cow  clipping  machines  and  sheep  shearing 
machines  manufactured  by  the  Chicago 
Flexible  Shaft  Co.,  5600  W.  Roosevelt  Rd., 
Chicago.  HI. 

STEWART. — Trade  name  for  electric  au- 
tomobile horns,  spotlights  and  speedometers 
manufactured  by  the  Stewart- Warner 
Speedometer  Corp.,  1828  Diversey  Pkwy., 
Chicago,  111. 

STEWART  & CO„  S.  A.— 85  Hall  St., 
Boston.  Mass.  Manufacturer  of  fire  and 
burglar  alarms  and  switches.  Business  es- 
tablished 1893.  President.  S.  A.  Stewart; 
treasurer  and  sales  manager,  Chester  E. 
Stewart. 

STEWART  ESTATE,  WlLLIAM  E.— 14th 
& Elm  Sts.,  Flint,  Mich.  Manufacturer  of 
separators  for  storage  batteries.  F.  W. 
Springer,  manager. 

STEWART  MFG.  CORP.— 4538  Fullerton 
Ave..  Chicago.  111.  Manufacturer  of  die 
castings  and  bronze  back  bearings.  Presi- 
dent, L.  A.  LaChance;  vice-president  and 
treasurer.  Leslie  McArthur:  vice-president, 
Sidney  Hellings;  secretary,  J.  R.  Coster. 

STEWART  - WARNER  SPEEDOMETER 
CORP. — 1828  Diversey  Pkwy.,  Chicago.  HI. 
Manufacturer  of  electric  automobile  spot- 
lights, horns  and  speedometers.  President, 
C.  B.  Smith;  vice-president,  Vail  R.  Buck- 
len;  secretary,  W.  J.  Zucker;  treasurer, 
T.  T.  Sullivan. 

8TIC-LAC. — Trade  name  for  insulating 
varnish  manufactured  by  Emil  Caiman  & 
Co..  100  William  St.,  New  York,  N.  Y. 

STICHT  6.  CO.,  HERMAN  H.— 15  Park 
Row,  New  York,  N.  Y.  Manufacturers  of 
tachometers,  rheostats  and  other  electrical 
instruments.  Business  established  1918. 
General  manager.  Herman  H.  Sticht.  Sales 
representatives,  Longstreth  & Van  Dyke, 
1613  Chestnut  St.,  Philadelphia,  Pa. 

8TICKALITE.— Trade  name  for  hand  Ii* 
spectfon  lamp  manufactured  by  the  Pre- 
mier Electric  Co.,  3800-3810  Ravenswood 
Ave.,  Chicago,  HI. 

8TICKERS. — This  term  Is  applied  to 
special  varnishes  or  gummy  comnounds 
that  may  be  classed  as  auxiliary  insulating 
materials,  since  their  chief  function  Is  not 
so  much  to  produce  a permanent  insulat- 
ing layer,  as  to  hold  other  insulating  sub- 
stances in  place.  The  stickers  are  not  ex- 
pected to  remain  permanently  sticky,  the 
material  held  being  supported  In  some 
other  manner  within  a short  period  after 
the  sticker  Is  applied.  An  example  of  this 
kind  of  work  Is  the  wrapping  of  varnished 
cloth  on  armature  coils,  where  subsequent 
wrappings  or  compression  within  the  slot 
holds  the  strip  or  tapes  In  plaoe.  Aside 
from  the  cementing  in  place  of  varnished 
cloth,  varnished  tape  and  mica  tape,  other 
uses  for  this  class  of  compounds  are  past- 
ing asbestos  paper  to  iron  or  wood  and 
felt  gaskets  to  iron,  the  "sticker"  being 


first  painted  or  brushed  onto  the  surface 
to  be  covered. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

STILES  6.  CO.,  H.  A.— 97  Oliver  St., 
Boston,  Mass.  Manufacturer  of  grinding 
wheels,  poles,  crossarms,  brackets,  pins, 
lamp  bases  and  other  wood  specialties 
for  electrical  purposes.  Business  estab- 
lished 1906.  Partnership,  H.  A.  Stiles 
and  W.  E.  Stiles.  Factories,  Ellsworth. 
Me.;  Niagara  Falls,  N.  Y.;  Gloucester, 
Mass.;  Pittsfield,  Me. 

‘STILL  SMALL  VOICE.— Trade  name  for 
loud-sneaking  telephone  manufactured  by 
the  Winkler-Reichmann  Co..  4801  S.  Mor- 
gan St..  Chicago,  111. 

STILLS,  ELECTRICALLY  HEATED.— 
Apparatus  comprising  electrically  heated 
boilers  and  condensers  used  for  distillation 
of  liquids.  Such  stills  find  application 
chiefly  in  bacteriological,  pharmaceutical 
and  chemical  laboratories.  In  some  cases 
of  storage -battery  service  stations  electric 
water  stills  are  advantageous  where  other 
sources  of  heating  are  not  available  or  not 
desired.  The  liquid  is  condensed  by  use 
of  a large  quantity  of  cool  water  passing 
through  or  around  the  condenser.  Frac- 
tional distillation  is  often  carried  out  by 
these  stills,  the  regulation  of  electric  con- 
trol of  the  heating  making  it  specially 
suitable. 

Manufacturers: 

American  Sterilizer  Co.,  Erie,  Pa. 
"American." 

Arthur  & Fowler  „Co.,  119%  N.  Browne 
St.,  Spokane.  Wash.  "A.  & F." 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  “Sepco." 

Bamstead  Still  & Sterilizer  Co.,  2 Lanee- 
ville  Terrace.  Forest  Hills,  Boston, 
Mass. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St..  New  York.  N.  Y.  "Deane." 

Castle  Co.,  Wilmot,  1155  University  Ave., 
Rochester.  N.  Y.  "Castle." 

Electric  Heating  & Mfg.  Co..  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
"Apfel's.” 

Hosnital  Supply  Co.,  The,  157  E.  23rd  St., 
New  York.  N.  Y.  "Climax." 

Lalor  Co..  W.  M.,  208  S.  La  Salle  St., 
Chicago,  111.  “Rochlitx." 

Prometheus  Electric  Co.,  511  W.  42nd  St., 
Now  York,  N.  Y.  "Prometheus." 

STILLS,  WATER,  STEAM  OR  FUEL- 
HEATED. — These  stills  are  designed  for 
use  In  electric  garages  and  storage-battery 
rooms  and  stations.  They  provide  a sup- 
ply of  pure  distilled  water  that  may  be 
used  in  the  electrolyte  of  the  batteries. 
The  stills  consist  of  a coll  of  metal  tubing 
through  which  the  water  flows  while  it  is 
subjected  to  the  heat  of  the  fuel  or  steam. 
The  water  is  ohanged  into  steam  which 
rises  and  is  passed  through  another  coil 
of  tubing  which  is  sublected  to  cooling 
action.  This  condenses  the  steam  and  the 
distilled  water  may  be  collected. 

Manufacturers: 

BATTERY  TOOLS  CO..  29-A  N.  Willow 
St.,  Montclair.  N.  J. 

General  Scientific  Equipment  Co.,  North 
Philadelphia.  Pa. 

PRECISION  SCIENTIFIC  CO.,  820-822  S. 
Tripp  Ave..  Chicago,  111.  "Sargent." 

Stokes  Machine  Co..  F.  J.  17th  & Cam- 
bria Sts.,  Philadelphia,  Pa. 

STIMPLE  A WARD  CO.— 620  Sandusky. 
St.,  Pittsburgh,  Pa.  Manufacturer  of  in- 
duction coils  and  commutator  brush  hold- 
ers. Business  established  1898.  President, 
George  L.  Stimple;  vice-president,  W.  S. 
Peters;  secretary,  George  E.  Stimnle; 
treasurer.  John  C.  L.  Ward;  general  man- 
ager. William  S.  Peters. 

STIMPSON  CO„  EDWIN  B.— 70  Franklin 
St..  New  York,  N.  Y.  Manufacturer  of 
nuts,  nickel,  rivets,  etc.  President,  E.  B. 
Stimpson;  vice-president  and  general  man- 
ager. H.  V.  Rau;  secretary.  William  F. 
Kobllak;  sales  manager,  Edwin  Ball. 

STIMPSON  EQUIPMENT  CO.— Salt  Lake 
City.  Utah.  Manufacturer  of  electric  vi- 
brating screens  and  flotation  machinery. 
Business  established  1912.  President,  C.  W. 
Stimpson;  vice-president.  E.  Shores;  sec- 
retary and  treasurer.  Clinton  Clark.  Main 
office.  Felt  Bldg.,  Salt  Lake  City,  Utah. 
Branch  office,  143  Liberty  St.,  New  York, 
N.  Y. 


STIMPSON  SCALE  6.  ELECTRIC  CO.— 
Northville,  Mich.  Manufacturer  of  electric 
meat  choppers  and  coffee  grinders.  Presi- 
dent, James  W.  McMahan;  vice-president, 
Martin  B.  Daly;  secretary.  Fred  L.  Newton; 
treasurer,  Albert  A.  Marts;  general  man- 
ager, George  B.  Godfrey. 

STINE  SCREW  HOLES  CO.,  THE.— 
Waterbury,  Conn.  Manufacturer  of  screw 
holes.  I.  D.  Stine,  manager. 

STIRLING. — Trade  name  for  water- tube 
boilers  manufactured  by  the  Babcock  ft 
Wilcox  Co.,  85  Liberty  St.,  New  York, 
N.  Y. 

STIRRERS,  LABORATORY,  MOTOR- 
DRIVEN. — Apparatus  provided  with  frac- 
tional-horsepower motor  drive  for  use  In 
chemical  and  other  laboratories  for  stirring 
liquids.  This  is  required  in  some  chemical 
reactions  where  slow  and  thorough  action 
of  the  reagent  is  possible  only  by  keeping 
the  precipitate  in  the  solution  or  other 
liquid  from  settling. 

Manufacturer: 

Wahmann  Mfg.  CO.,  George  H.,  520  W. 
Baltimore  at.,  Baltimore,  Md. 

STIRRERS,  MISCELLANEOUS,  MOTOR- 
DRIVEN. — Small  machines  having  frac- 
tional-horsepower motors  direct-connected 
to  the  stirring  rods  and  provided  with 
flexible  cord  and  attachment  plug  for  con- 
nection to  ordinary  lighting  circuits.  Some 
of  these  are  used  in  candy  and  pastry 
shops.  Also  see  Mixers,  drink. 

Manufacturer: 

Humboldt  Mfg.  Co.,  2014  Nebraska  Ave., 
Chicago,  HI. 

STITCHING  MACHINES,  MOTOR. 
DRIVEN,  MISCELLANEOUS.  — Machines 
used  for  stitching  operations,  in  binderies^ 
shoe  factories,  canvas  goods  and  other 
factories.  They  are  a special  form  of  sew- 
ing machine  and  are  driven  by  electric 
motors,  either  individually  or  through 
group  drive. 

Manufacturer: 


Progressive  Shoe  Machinery  Co.,  3116-36 
Snelllng  Ave.,  Minneapolis,  Minn. 
“Progressive." 

STOCKS.  DIE,  CONDUIT  AND  PIPE 
THREADING. — Tools  used  for  cutting 
threads  on  ends  of  pipe,  consisting  of  a 
clamping  holder  In  which  are  secured 
either  one-piece  or  two-part  adjustable 
cutting  dies  and  suitable  handles  by  which 
the  tool  may  be  rotated  on  the  pipe  dur- 
ing the  cutting  operation.  This  tool  is 
used  very  extensively  by  electricians,  when 
doing  conduit  wiring.  Also  by  steam  fit- 
ters and  other  mechanics  when  installing 
the  piping  for  power  houses,  factory  build- 
ings, etc.  For  the  dies  used  in  these 
stocks,  see  Dies,  pipe-thread  cutting. 

Manufacturers: 


American  Tap  & Die  Co.,  Greenfield, 
Mass.  "Adamantine.”  "Eagle  Brand," 
"Acme." 

Armstrong  Mfg.  Co.,  The,  Bridgeport, 
Conn. 

BORDEN  CO..  THE,  Warren,  Ohio. 
Manufactures  the  well-known  line  of 
“Beaver"  die  stocks,  in  %-In  to  12-In. 
sizes.  Smaller  models  are  ideal  for 
electrical  work.  The  entire  line  is  char- 
acterized by  expert  design,  rugged  con- 
struction and  ease  of  manipulation. 
With  a "Beaver,”  one  man  can  readily 
cut  an  8 -in.  pipe.  The  company  Issues 
a carefully  compiled  catalog  describing 
each  model  in  detail. — Adv. 

Butterfield  ft  Co.  Division,  Union  Twist 
Drill  Co.,  Derby  Line,  Vt. 

Card  Mfg.  Co.,  S.  W.,  Mansfield,  Mass. 
"Paragon,"  "Favorite." 

Carpenter  Tap  & Die  Co.,  The  J.  M., 
Pawtucket,  R.  I.  (**Llttle  Wonder," 
"Nichols,"  wrench.) 

Fralick  & Co.,  S.  R.,  16  S,  Clinton  St. 
Chicago.  111.  "Kwikon." 

Greenfield  Tan  & Die  Corp*.  Sanderson 
St.,  Greenfield,  Mass.  "O.  K.,"  "Light- 
ning." "Trio,"  "Duo." 

Greenfield  Tap  & Die  Corp.  of  Canada, 
Ltd.,  Front  & York  PL,  Galt,  Ont., 


Can. 

Keystone  Die  Stock  Co.,  652  W.  47th  St., 
Chicago,  111. 

Landis  Machine  Co.,  Waynesboro,  Pa. 
Lowell  Wrench  Co.,  54  Commercial  St., 
Worcester,  Mass. 

Morse  Twist  Drill  ft  Machine  Co.,  New 
Bedford,  Mass. 

Oil  Well  Supply  CO.,  213-215  Water  SU 
Pittsburgh.  Pa.  "Oilwell." 

Oster  Mfg.  Co.,  Cleveland,  Ohio.  "Bull- 


Dog." 

Rapid  Tool  & Machine  Co.,  Ltd.,  174  St 
Joseph  St.,  Lachine,  Que.,  Can. 
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T<ie?°  Threading:  Machine  Co.,  The. 
Toledo.  Ohio. 

« ®I?8,  C*0-*  Wrentham,  Mass, 

‘Thistle  Brand." 

Ti?^?tJ.«AR?JLELfPH0NE  CONSTRUC- 
TION  CO..  THE.— Monroe,  Mich.  Manu- 
facturer  of  telephones  and  telephone  con- 
1900CtlOn  material*  Business  established 

STOKERS.— The  purpose  of  stokers  is  to 
supply  solid  fuel  to  a furnace.  They  may 
be  entirely  mechanical  or  may  be  hand 
operated.  The  use  of  stokers  tends  to  im- 
prove combustion  efficiency,  hence  to  save 
coal:  to  lessen  smoke  because  of  the  more 
uniform  motion  of  coal  to  and  through  the 
nre,  to  maintain  steady  steam  pressure:  to 
increase  the  amount  of  coal  burned  in  a 
given  time  or  upon  a given  grate  area; 
to  lessen  the  expansion  and  contraction 
whe”  flre  d°ors  are  opened 
flrin8\  When  entirely  mechanical. 
* *Lower  Jabor  costs’  Provided  coal  is 
fed  to  the  stokers  mechanically. 

o*^°ke!ls  .may  be  c,assifled  as  hand-oper- 
chain-grate,  and  other  mechanical, 
which  Includes  overfeed,  underfeed,  down 

d^ft,aand.sprJnkler  type*  The  last  two 
and  the  hand-operated  stokers  are  not 
used  for  large  boilers,  above  500  hp. 

~f7°K*E?S’  CHA,N-ORATE.— The  chain- 
^•ate  stoker  consists  of  an  endless  chain 
moving  on  rollers.  The  coal  is  carried  In- 
to the  combustion  zone  and  finally  falls 
as  ash  or  unburned  carbon  into  the  ash 
pit.  An  arch  is  invariably  installed  above 
hit*  ♦ /ori  absorbing  and  reflecting 
*be  fVe  bed  and  thus  burning  the 
volatile  constituents  and  maintaining  fur- 
nace temperature.  This  tvpe  of  stoker 
utilizes  natural  draft,  although  many  are 
converted  to  forced  draft  for  high  combus- 
tion rates.  It  is  adapted  to  free-burning 
coals  and  small  sizes  of  bituminous  coals. 
C?aIs  riligh  ,n  ash  and  volatile,  lignites, 
etc.  The  rate  of  combustion  is  controlled 
by  the  rate  of  chain  speed,  the  draft  and 
thickness  of  fuel  bed.  Combustion  rates 
as  high  as  250  per  cent  are  feasible  on 
natural  draft,  where  sufficient  stack  capa 
city  exists. 

Manufacturers; 

AUiS5i2at,A.5uS,A7taf.0»-  1061  BuI,etln 
Bldg.,  Philadelphia,  Pa. 

Automatic  Furnace  Co.,  The,  1st  & 
Harshman  Sts.,  Dayton.  Ohio.  "Model 
Chicago. 

Babcock  & Wilcox  Co..  The,  85  Liberty 
St.,  New  York.  N.  Y. 

BuJ*ke  Furnace  Co.,  320  E.  North  Water 
St..  Chicago.  111. 

Combustion  Engineering  Corp.,  43-47 
Broad  St.,  New  York,  N.  Y.  “Coxe." 
Fr^er,ck  Iron  & steel  Co.,  Frederick. 

Md. 

Illinois  Stoker  Co.,  104  W.  7th  St..  Alton. 
111.  "Illinois." 

S & S Automatic  Grate  Co.,  320  E.  North 
Water  St.,  Chicago.  111.  "Burke." 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

STOKERS,  HAND-OPERATED.— T h e 
hand  or  manually  operated  stoker  is  a 
compromise  between  hand  firing  on  an 
ordinary  grate  and  the  mechanically  oper- 
ated stoker.  It  consists  of  a shaking  or 
moving  grate  manipulated  by  means  of 
a hand  lever  operated  by  the  fireman. 
Fires  can  be  cleaned  and  fuel  moved  toward 
the  bridge  wall  and  ash  pit,  and  the  fire 
dumped  entirely,  by  movement  of  the  con- 
trol lever.  This  type  of  stoker  usually 
improves  combustion  efficiency,  increases 
combustion  rates  and  lessens  smoke  as 
compared  with  hand  firing.  Its  use  is  in- 
dicated where  boilers  are  too  small  for 
complete  mechanical  stokers.  namely 
boilers  below  400  to  500  hp..  especially 
where  there  are  but  few  boilers  in  the 
plant. 

Manufacturers: 

Automatic  Fuel  Saving  Co.,  1061  Bulle- 
tin Bldg.,  Philadelphia,  Pa. 

Cokal  Stoker  Co.,  1029-31  N.  Clark  St  . 

Chicago,  111.  "Cokal." 

Files  Engineering  Co..  The,  75  West- 
minster St..  Providence.  R.  I 
Flynn  & Emrich  Co.,  Holliday  & Sarato- 
ga Sts.,  Baltimore,  Md.  "Huber." 

Hoflft  Co.,  The  M.  A..  Lemcke  Bldg.,  In- 
dtanapolis.  Ind.  "National." 

MariQn  Machine  Foundry  & Supply  Co  . 

Marion.  Ind.  "Marlon." 

McClave- Brooks  Co.,  Poplar  St.  & Park 
PI.,  Scranton,  Pa. 

Simmons  Hand  Stoker  Co.,  The,  Wil- 
i^nington,  N.  C.  "Simmons." 

Valley  Iron  Works,  Williamsport,  Pa. 


STOKERS,  MECHANICAL,  MISCEL- 
LANEOUS.— Mechanical  stokers,  excluding 
the  chain-grate  stokers  which  are  listed 
above,  are  composed  chiefly  of  overfeed 
underfeed,  down-draft  and  sprinkler  tvpe 
stokers,  although  a great  number  of  diflfer- 
T^Lst?,kers  may  be  made  in  each  class. 
With  the  overfeed  stoker,  coal  is  pushed 
in  at  the  top  of  the  fuel  bed,  working 
downward  over  a movable  grate  by  grav- 
ity. An  arch  above  the  fire  helps  burn  the 
volatile  and  cake  the  coal.  These  stokers 
cannot  be  ‘forced"  to  any  extent  because 
of  overheating  the  grate  bars.  A dump 
grate  disposes  of  clinker  and  ash. 

With  thfc  underfeed  stoker,  coal  is  forced 
up  by  a piston  working  in  a retort  through 
the  incandescent  fuel  bed.  working  grad- 
ually over  the  sloping  fuel  bed  to  the 
clinker  grinder,  reciprocating  grate  or 
dump  plates.  This  type  of  stoker  is  able 
to  operate  at  as  high  as  400  per  cent  rat- 
ing for  several  hours  at  a time  with  suit- 
able coal.  It  is  well  adapted  to  coking 
bituminous  coal  and  free-burning  coals.  It 
tends  to  produce  clinker,  more  than  anv 
other  type  of  stoker,  so  that  the  fusion 
temperature  of  the  ash  is  an  important 
factor  in  determining  the  suitability  of 
this  stoker.  It  also  gets  into  trouble  with 
high  ash.  Forced  draft  is  necessary  for 
all  types  of  underfeed  stokers. 

The  sprinkler  stoker  sprinkles  or  flips 
coal  over  the  fuel  bed.  thus  tending  to 
lessen  smoke  by  firing  "little  and  often." 
It  cannot  handle  large  quantities  of  coal 
and  so  cannot  be  used  for  high  combustion 
rates.  The  grates  are  not  self-cleaning, 
ashes  having  to  be  removed  and  fires 
cleaned  by  hand. 

Manufacturers: 


American  Engineering  Co..  Aramingo 
Ave.  & Cumberland  St.,  Philadelphia, 
Pa.  "Taylor." 

Automatic  Fuel  Saving  Co..  1061  Bul- 
letin Bldg..  Philadelphia,  Pa. 

Automatic  Furnace  Co.,  The.  1st  & 
Harshman  Sts..  Dayton,  Ohio.  "Day- 
ton." 

Brady  Foundry  Co.,  James  A.,  45th  & 
Western  Blvd.,  Chicago.  111.  "Har- 
rington." 

Combustion  Engineering  Corp.,  43-47 
Broad  St.,  New  York,  N.  Y. 

Detroit  Stoker  Co.,  Woodward  & Hor- 
ton Aves.,  Detroit,  Mich. 

Domestic  Stoker  & Mfg.  Co..  519  Atlas 
Bldg.,  Salt  Lake  City,  Utah.  "Gar- 
rison." 

Files  Engineering  Co.,  Inc.,  The,  75 
Westminster  St..  Providence,  R.  I. 

Frederick  Engineering  Co.,  Frederick, 
Md.  “Frederick." 

McClave-Brooks  Co.,  Poplar  St.  & Park 
PI.,  Scranton.  Pa. 

RILEY  STOKER  CO.,  SANFORD.  Wor- 
cester. Mass.  The  Riley  stoker  is  a 
multiple  retort,  inclined,  underfeed 
stoker,  the  fuel  being  forced  up  from 
beneath  where  the  air  is  admitted,  and 
is  then  burned  on  a series  of  inclined 
retorts.  Distillation  of  the  volatile 
gases  takes  place  in  the  retorts,  after 
which  these  gases,  mixed  with  air,  pass 
up  through  an  active  bed  of  burning 
coke  and  through  the  Incandescent  fire 
zone.  Instead  of  stationary  tuyeres  it 


Riley  Stoker,  Phantom  View 


has  moving  air  supplying  grate  blocks, 
carried  by  the  reciprocating  sides  of 
the  retorts.  These  retort  sides  also 
move  the  overfeed  grates  which  extend 
across  the  entire  width  of  the  stoker 
below  the  retorts.  Beyond  these  are 
the  rocker  dump  plates,  which  continu- 
ously agitate,  crush  and  discharge  the 


ash.  The  travel  of  these  reciprocating 
parts  is  adjustable  so  as  to  control  the 
movement  of  the  fuel  bed  and  dump- 
ing of  refuse. — Adv. 

R?acb  & Co..  Inc.,  Joseph  H.,  221  S. 
15th  St.,  Philadelphia,  Pa 

St4™d  * Ev,.H-  928-934  Fullerton 

Ave..  Chicago.  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.)  * 

sTOKES  MACHINE  CO.,  F.  J.— 17th  * 
Cambria  Sts.,  Philadelphia.  Pa.  Manufac- 
turer  of  impregnating  apparatus,  water 
stiHs.  vacuum  pumps,  powder  filling  and 
other  chemical  and  pharmaceutical  ma- 
chinery. 

STOKES  RUBBER  CO.,  JOSEPH— 

Trenton,  N.  J.  Manufacturer  of  batterv 
lar  covers.  rubber  sheets,  tubes  and  other 
hard  rubber  products. 

STONE- DUCT. — Trade  name  for  under- 
ground stone  conduit  manufactured  bv  the 
Chicago  Stone  Conduit  Co..  Addison  St.  A 
Chicago  River.  Chicago.  111. 

STONE  STRAW  CO.— 30-40  O St..  N.  E.. 
Washington,  D.  C.  Manufacturer  of 
paper  sleeves  for  cable  conductors.  Busi- 
ness established  1909.  President,  treas- 
urer and  sales  manager.  Carl  Casey;  vice- 
president,  James  B.  Platt;  secretary 
Frank  Casey;  general  manager  and  sales 
manager.  Landra  B.  Platt.  Factories, 
Washington.  D.  C.;  Baltimore.  Md. 

STONERS,  COFFEE,  ELECTRIC.— 
Cofree  stoners  separate  the  coffee  from 
stones  or  other  foreign  substances  which 
are  heavier  than  the  coffee  bean.  The 
beans  are  comparatlvelv  light  so  the 
separation  is 'quite  complete. 

Manufacturer; 

Lambert  Machine  Co.,  311  S.  Jefferson 
St.,  Marshall.  Mich.  "New  Model." 

STONERS.  PEANUT,  ELECTRIC.— Pea- 
nuts. after  shelling  still  contain  some 
chaff,  stones  and  other  foreign  materials 
which  must  be  removed  before  blanching 
or  roasting.  This  Is  done  by  e’ectricallv 
driven  machines  called  stoners.  These  ma- 
chines separate  the  stones,  regardless  of 
their  size  or  weight. 

Manufacturer: 

Lambert  Machine  Co..  311  S.  Jefferson 
St.,  Marshall,  Mich.  "New  Model." 

STOP  THIEF. — Trade  name  for  auto-* 
mobile  lock  manufactured  bv  the  Long 
Distance  Spark  Plug  Co.,  Birmingham. 
Ala. 


STOPS.  ENGINE,  AUTOMATIC  ELEC- 
TRIC.—These  are  electrically  controlled 
devices  to  automatically  ston  an  engine 
under  certain  predetermined  conditions. 
They  may  be  arranged  for  a number  of 
conditions  and  will  operate  at  the  will  of 
an  operator,  or  when  certain  pressures  are 
reached,  or  at  a definite  time,  or  in  re- 
sponse to  excessive  variations  in  speed. 

Manufacturers: 

Schutte  & Koertlng  Co.,  1156  Thompson 
St.,  Philadelphia.  Pa. 

Strong,  Carlisle  & Hammond  Co..  Cleve- 
land. Ohio. 

STOPS,  PHONOGRAPH,  AUTOMATIC 
ELECTRIC. — These  stops  are  used  on  elec- 
tric phonographs  and  stop  the  driving 
motor  automatically  when  the  record  has 
been  played.  They  are  usually  set  bv 
hand  when  a record  is  put  on,  the  setting 
being  made  to  accommodate  various  sixes 
of  records.  When  the  tone  arm  has 
reached  a certain  position,  at  the  end  of 
the  record,  a switch  is  opened  which  stops 
tho  motor  and  applies  a brake  to  the  rec- 
ord disk. 

Manufacturer: 

Lakeside  Supply  Co.,  426  S.  Dearborn 
St.,  Chicago,  111. 

STORAGE.— In  hydraulics,  a term  simi- 
lar to  "pondage,"  but  having  reference  to 
the  impounding  of  a large  quantity  of 
water  during  the  flood  season  for  future 
use.  It  may  exist  on  streams  or  rivers 
naturally  In  the  form  of  lakes  or  swamps, 
or  it  may  be  developed  by  damming  up 
streams  at  favorable  points,  or  in  raising 
’akes  alreadv  in  existence.  Its  object  is 
to  keep  up  the  flow  of  a river  as  well  as 
possible  during  the  dry  season  to  give  a 
high  dependable  power  throughout  the 
year. 

STORAGE  BATTERY  A APPLIANCE 
CORP. — Philadelphia.  Pa.  Manufacturer  of 
storage  batteries.  Factory,  Reading,  Pa. 

STORAGE  BATTERY  BOXES.— See 

Boxes,  battery. 
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STORAGE  BATTERY  CARS.— See  Cars, 
electric,  street,  battery. 

STORAGE  BATTERY  CHARGING 
SETS. — See  Battery  charging  sets. 

STORAGE  BATTERY  ELECTROLYTE. 
— See  Electrolyte,  storage  battery. 

STORAGE  BATTERY  ENAMELS.— See 
Enamelg,  storage  battery. 

STORAGE  BATTERY  JARS.— See  Jars, 
battery,  glass;  Jars,  battery,  rubber. 


STORAGE. BATTERY  LOCOMOTIVES. 
— See  Locomotives,  electric,  mining,  stor- 
age battery. 


STORAGE  BATTERY  OR  STORAGE 
CELL. — An  electrochemical  battery  or,  in- 
dividual cell  which  produces  electrical 
energy  as  the  result  of  a reversible  chem- 
ical action  in  the  cell.  On  sending  a cur- 
rent through  the  cell  from  an  outside 
source  a chemical  action  is  produced  and 
the  electrical  energy  converted  into  poten- 
tial chemical  energy;  this  is  called  "charg- 
ing” the  cell.  When  the  charged  cell  is 
connected  to  an  electrical  conductor  the 
chemieal  action  reverses  and  the  potential 
chemical  energy  is  once  more  converted 
to  electrical  energy  which  produces  a cur- 
rent in  the  conductor;  this  is  called  "dis- 
charging”  the  cell.  Thus  such  a cell 
serves  as  a secondary  source  of  e.  m.  f. 
and  Is  therefore  often  called  a secondary 
battery.  Popularly  it  is  believed  that  this 
type  of  cell  stores  electrical  energy  as 
such  and  It  is  therefore  most  commonly 
called  a “storage”  battery.  See  Batteries; 
also  Batteries,  storage. 


STORAGE  BATTERY  PLATES.  — See 
Plates,  battery. 

STORAGE  BATTERY  SEPARATORS.— 

See  Separators,  storage  battery. 


STORAGE  BATTERY  SUPPLY  CO., 
THE. — 239  E.  27th  St..  New  York,  N.  Y. 
Manufacturer  of  storage  batteries  and  bat- 
tery repair  shop  equipment.  Business  es- 
tablished 1891.  President  and  general 
manager,  T.  D.  Bunce. 


STORAGE  BATTERY  TRACTORS.— See 
Tractors,  electric. 

STORAGE  BATTERY  TRAYS.  — S e e 
Trays,  storage  battery. 

STORAGE  BATTERY  TRUCKS.— S e e 

Trucks,  electric  or  storage  battery,  heavy 
duty;  Trucks,  storage  battery,  baggage  and 
industrial. 

STORAGE  BATTERY  VEHICLES.— See 

Vehicles,  electric,  commercial;  Vehicles, 
electric,  passenger. 


STORE  EQUIPMENT  AND  FURNI- 
TURE, MISCELLANEOUS.— This  classifi- 
cation is  intended  for  store  equipment  and 
furniture  that  is  not  otherwise  listed,  but 
is  used  In  electric  shops  and  by  dealers 
In  electrical  appliances  and  supplies.  Spe- 
cial effects  and  displays  are  often  provided 
by  building  rooms  or  sections  of  a room,  or 
by  placing  wooden  panels  and  furniture, 
rugs,  etc.,  to  simulate  part  of  a home.  In 
addition  to  these  there  are  special  stands 
and  novel  forms  or  racks  on  which  various 
electrical  material  may  be  displayed.  Also 
see  Counters  and  shelving,  store ; Display 
boards,  fixtures,  racks  and  stand;  Show- 
cases. 


Manufacturers: 

American  Bolt  & Screw  Case  Co..  The, 
Davis  Bldg.,  Dayton,  Ohio. 

Bradford  & ^o.,  I.  L.,  178  W.  Jackson 
Blvd.,  Chicago.  111. 

Frankel  Display  Fixture  Co.,  177-179 
Hudson  St.,  New  York.  N.  Y. 

Sani  Products  Co.,  209  W.  Randolph  St., 
Chicago,  111. 

Wilmarth  Show  Case  Co..  1544  Jefferson 
Ave,  Grand  Rapids,  Mich. 

STORE  LIGHTING  FIXTURES.  — See 
Fixtures,  lighting,  store  ; Fixtures,  lighting, 
window  and  showcase ; Lighting  units,  of- 
fice and  store. 

STORM. — Trade  name  for  electric  dumb- 
waiters and  elevators  manufactured  by  the 
Storm  Mfg.  Co.,  40-60  Vesey  St.,  Newark, 

N.  J. 

STORM  MFG.  CO.,  THE.— 40-50  Vesey 
St.,  Newark,  N.  J.  Manufacturer  of  elec- 
tric dumbwaiters  and  elevators.  President, 
D.  Minor  Lake ; secretary  and  treasurer,  E. 
G.  Broadwell. 

STORRS  MICA  CO.— Owego,  N.  Y.  Man- 
ufacturer of  raw  mica.  Business  estab- 
lished 1895.  President,  A.  P.  Storrs;  vice- 
president,  Charles  r.  Storrs.  Main  office, 
P.  O.  Box  N (Tioga  Co.),  Owego,  N.  Y. 


Branch  office  and  warehouse,  392  Canal  St.. 
New  York,  N.  Y. 

STORTZ  A SON,  JOHN.— 210  Vine  St., 
Philadelphia,  Pa.,  Manufacturers  of  shave 
hooks  and  other  tools. 

STOVER. — Trade  name  for  gasoline  en- 
gine manufactured  by  the  Stover  Mfg.  & 
Engine  Co.,  Freeport,  111. 

STOVER  A CO„  S.  H.— Chamber  of  Com- 
merce Bldg.,  Pittsburgh,  Pa.  Manufactur- 
ers of  solderless  connectors. 

STOVER  MFG.  A ENGINE  CO.— Free- 
port, 111.  Manufacturer  of  gasoline  en- 
gines and  windmills.  Business  established 
1862.  Branch  offices,  Omaha,  Neb.;  Min- 
neapolis, Minn. 

STOVES,  ELECTRIC  COOKING. — See 
Ranges,  electric,  domestic  or  household ; 
Ranges,  electric,  hotel,  restaurant  and 
institution. 

STOVES,  ELECTRIC  DISK  OR  TABLE. 

— Heating  devices  ot  a portable  nature 
usually  limited  in  capacity  to  660  watts  for 
connection  to  ordinary  lighting  circuits  and 
consisting  of  open  coil  or  protected  type 
electrically  operated  heating  units.  They 
are  usually  controlled  by  heater  switches 
and  are  mounted  in  low  frames  for  use  on 
the  table.  The  disk  stoves  have  merely  a 
flat  disk  and  may  have  any  kind  of  a uten- 
sil placed  on  it.  The  table  stoves  are 
usually  provided  with  several  pans  to  allow 
broiling,  toasting,  steaming  and  frying,  etc. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
Co.,  Detroit,  Mich.  "Rite-Heat”  glower 
stove,  an  ideal  small  toaster  stove 


"Rite- Heat"  Glower  Stove 


for  light  cooking  operations.  Glowing 
or  open  coil  type,  5 ins.  square,  made 
throughout  of  sheet  metal,  finished  in 
polished  nickel.  Furnished  complete 
with  6- ft.  cord  with  detachable  plugs 
and  attachment  plug.  "American  Beau- 
ty” electric  disc  stove.  These  stoves 
have  solid  steel  top  plates  that  will 
attain  a maximum  temperature  of  600° 
F.  Heating  element  is  attached  to  and 
in  perfect  contact  with  under  side  of 
plates  and  easily  removable.  For 
heating  small  quantities  of  water  or 
for  cooking  in  the  home  or  apartment. 
Complete  with  6-ft.  cord,  having  de- 
tachable porcelain  plugs  and  attach- 
ment plug. — Adv. 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  "Deane.” 

Calorex  Corp.,  The,  10  W.  23  rd  St.,  New 
York,  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
"Hughes.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.” 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St.,  Chicago,  III. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  The  disc 
stove  furnished  Is  4%  ins.  in  diameter. 


Other  types  manufactured  in  6,  7,  8 and 
9 in.  sizes,  and  equipped  with  three- 
heat  snap  switches.  Constructed  with 
cast  iron  top  and  base  of  pressed  steel, 
nickeled  and  polished.  Fiber  tipped 


feet.  Seven,  eight  and  nine  in.  sizes  re- 
quire special  wiring.  More  elaborate 
are  the  twin  and  triple  disc  stoves. 
The  discs  on  the  twin  stove  are  7 and 
9 ins.  in  diameter  and  13x24  ins.  in  size 
over  all.  The  triple  disc  stove  has 
discs  7,  8 and  9 ins.*  in  diameter  and 
is  13x35  ins.  in  size.  See  also  display 
adv.  pages  1292-3. — Adv. 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfel’s.” 

Elektro  Mfg.  Co.,  The.  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  "Empire.” 

Equator  Mfg.  Co.,  144  York  St.,  Hamil- 
ton, Ont.,  Can.  "Equator.” 

Glove  Stove  & Range  Co.,  The,  Kokomo. 
Ind.  "Globe.” 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  "Universal.” 

Lindstrom,  Smith  Co..  3212-3238  W.  Lake 
St.,  Chicago,  111.  "White  Cross.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y.  "Mesco." 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

National  Electric  Heating  Co.,  The,  544 
Queen  St.,  Toronto,  Ont..  Can.  "Na- 
tional.” 

Pelouze  Mfg.  Co.,  232  E.  Ohio  St.,  Chi- 
cago, 111. 

Perfection  Electric  Products  Co.,  New 
Washington,  Ohio.  "Pepco,”  "Excel- 
sior.” 

Redtop  Electric  Co.,  Inc.,  8 W.  19th  St., 
New  York,  N.  Y. 

Renfrew  Electric  Products,  Ltd.,  Ren- 
frew, Ont.,  Can.  "Canadian  Beauty." 

Rochester  Stamping  Co.t  Rochester,  N. 
Y.  "Royal-Rochester.” 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.,  "Hold-Heet.” 

Rutenber  Electric  Co.,  Marion.  Ind. 
"Rutenber.” 

Security  Electric  Mfg.  Co.,  146B  W.  Ohio 
,St..  Chicago,  111.  "World’s  Best.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Standard  Stamping  Co.,  The,  1st  St.,  and 
7th  Ave.,  Huntington,  W.  Va.,  "Arm- 
strong.” 

S.  U.  E.  Co.,  89  Beach  St.,  Boston,  Mass. 
"Unitize.” 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  "Superior.” 

WAAGE  ELECTRIC  CO.,  12  S.  Jefferson 
St..  Chicago,  111. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  ( See  display 
adv.  pages  1396-1402.) 

STOVES,  ELECTRIC,  LABORATORY.— 

Laboratory  stoves  are  heating  devices  of 
special  design  for  use  in  laboratories  in 
analytical  or  general  utility  work.  They 
are  operated  by  electrically  heated  open 
coU  or  protected  type  units  and  are  gen- 
erally made  in  the  form  of  disk  stoves.  In 
this  form  they  may  be  used  to  heat  almost 
any  kind  of  a container.  They  are  useful 
in  dental  laboratories  for  gold  annealing, 
packing  plates,  making  bridges  and  baking 
Investments.  The  stoves  are  supported  on 
a metal  stand.  A push  button  or  other 
heater  switch  is  supplied  to  regulate  the 
heat. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty” electric  disc  stove  for  industrial 
use.  Made  In  three  sizes.  8,  10  and  12- 
in.  diameters.  For  use  In  laboratories 
and  for  other  industrial  purposes.  Sur- 
face temperature  approximately  750° 
F.— Adv. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
"Hughes.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  SL,  Chicago,  111. 
"Hughes.”  (See  display  adv.  pages 
1292-1293.) 

Electric  Heating  & Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfel’s.” 

LANDERS.  FRARY  & CLARK,  New 
Britain.  Conn.  "Universal.” 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  One.,  Can. 
"National.” 

Redtop  Electric  Co.,  Inc.,  8 W.  19th  St., 
New  York,  N.  Y. 

Simplex  Electric  Heating  Co.,  85  Sidney 
St..  Cambridge,  Mass. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  "Superior.” 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 
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8TOVES,  ELECTRIC,  TOY Miniature, 

electric  ranges  having  concealed  heating 
coils  and  designed  for  connection  to  ordi- 
nary lighting  circuits  by  flexible  cords  and 
attachments  plugs. 

Manufacturers: 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Elektro.’* 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Hold-Heet.” 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

STOW  FLEXIBLE  SHAFT  CO. — 3446-54 
Ludlow  St.,  Philadelphia,  Pa.  Manufacturer 
of  portable  electric  tools.  Business  estab- 
lished 1876.  H.  K.  Schoff,  general  man- 
ager. 

STOW  MFG.  CO.,  INC.— 443  State  St.. 
Binghamton.  N.  Y.  Manufacturer  of  motors 
and  portable  electric  tools.  Business  estab- 
lished 1875.  President,  Clarence  F.  Hotch- 
kiss ; vice-president,  treasurer  and  general 
manager,  D.  Walker  Wear;  secretary,  C. 
E.  Hotchkiss. 

STOWELL  SCREW  CO.,  LTD.,  THE.— 
290  St.  Paul  St.,  W.,  Montreal,  Que.,  Can. 
Manufacturer  of  screws,  nuts,  bolts  and 
rivets.  Business  established  1913.  Presi- 
dent and  general  manager,  James  S. 
Parkes  ; vice-president,  Alexander  Thurber ; 
secretary  and  treasurer,  J.  M.  Boulard. 
Factory,  Longueuil,  Que.,  Can. 

STRACHAN,  INC.,  R.  A H 395  Fulton 

St.,  Brooklyn,  N.  Y.  Manufacturer  of  elec- 
tric signs  and  stage  lighting  equipment. 
President,  R.  M.  Strachan ; Vice-President, 
A.  J.  Strachan ; secretary  and  treasurer,  H. 
C.  Strachan ; general  manager,  John  J. 
Holshuh. 

STRAIGHT  FILAMENT  LAMP  CO.— 21 
W.  37th  St..  New  York,  N.  Y.  Manufac- 
turer of  lighting  reflectors,  etc. 

STRAIGHT  PULL. — Trade  name  for 
socket  attachments  manufactured  by  the 
United  Electric  Supply  Co.,  Boston,  Mass. 

STRAIGHTENING  MACHINES,  AXLE 
OR  SHAFT. — Power-driven  machine  tools 
in  which  bent  car  axles,  armature  shafts, 
or  other  similar  forgings  may  be  placed, 
and  straightened.  These  machines  are  pro- 
vided with  means  for  revolving  the  work 
and  for  bringing  sufficient  pressure  against 
the  bent  portion  to  straighten  IL 

Manufacturers: 

Columbia  Machine  Works  and  Malleable 
Iron  Co..  Atlantic  Ave.  and  Chestnut 
St.,  Brooklyn,  ,N.  Y. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
and  DeKalb  Sts.,  St.  Louis,  Mo. 

STRAIN  CLAMPS.— See  Clamps,  strain. 

STRAIN  INSULATORS.— See  Insulators, 
strain,  high-tension ; Insulators,  strain, 
trolley ; Insulators,  strain,  miscellaneous. 

STRAIN- RELIEF  GRIPS. — See  Grips, 
plug,  socket  and  rosette  strain  relief. 

STRAIT  A RICHARDS,  INC.— Fabyan 
Place,  Newark,  N.  J.  Manufacturer  of  elec- 
tric and  gas  fireplaces.  President,  Win- 
field S.  Strait ; secretary  and  treasurer, 
Victor  I.  Richards;  general  manager,  V.  I. 
Richards. 

STRAITFLO. — Trade  name  for  electric 
mine  ventilating  fans  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  SL,  Co- 
lumbus, Ohio. 

STRAND. — One  of  the  fine  wires  or  group 
of  wires  of  any  stranded  conductor.  A 
concentric  strand  is  one  composed  of  a 
central  core  surrounded  by  one  or  more 
layers  of  helically  laid  wires  or  groups  of 
wires.  The  term  strand  is  also  applied  spe- 
cifically to  a seven-strand  steel  wire,  usu- 
ally galvanized ; used  as  a messenger  wire 
for  supporting  overhead  cables,  trollery 
wires  in  catenary  construction,  etc.  For 
this  type  see  Strand,  galvanized  steel. 

STRAND,  GALVANIZED  STEEL,  FOR 
OVERHEAD  CONSTRUCTION.— Strand  is 
a term  applied  to  steel  cable  composed  of 
seven  steel  wires  or  strands  twisted  to- 
gether and  made  in  sizes  of  % to  % in.  in 
diameter.  There  are  four  grades  of  steel 
strand  commonly  used  for  overhead  elec- 
trical construction;  the  “ordinary**  or  ‘Teg- 
ular** grade,  the  “Siemens-Martin**  grade, 
the  “high  strength”  grade,  and  the  “extra 
high  strength**  grade.  The  ordinary  grade 
is  commonly  used  for  cross-span  wires, 
guys,  pull-off  work,  etc.,  In  city  and  light  in- 
terurban  trolley  construction ; also  for  light 
cable  messengers  and  miscellaneous  pole 
guys  in  telephone  and  other  pole-line  con- 
struction. The  Siemens-Martin  grade  is  used 
for  heavier  work,  such  as  line  anchors,  short 
span  catenary  messengers,  important  pole 
guys,  telegraph  and  telephone  cable  mes- 


sengers, etc.  High  strength  and  extra  high 
strength  strands  are  used  for  very  heavy 
construction  work  in  steam  railroad  elec- 
trification. and  for  special  work  where  un- 
usually high  strains  are  encountered,  as  in 
catenary  construction  with  long  spans.  An- 
other very  important  use  of  strand,  espe- 
cially the  Siemens-Martin  grade,  is  for  the 
overhead  ground  wire  strung  at  the  highest 
point  of  the  supporting  towers  or  poles  and 
connected  to  ground  at  frequent  intervals 
to  protect  high-tension  transmission  lines 
from  lightning.  The  difficulty  in  handling 
increases  with  the  higher  grades,  the  two 
highest  grades  of  strand  being  quite  diffi- 
cult to  cut  and  to  handle  as  compared  with 
the  ordinary  or  Siemens-Martin  grade.  Con- 
sequently the  use  of  the  higher  grades  is 
restricted  to  those  places  where  the  others 
would  not  be  able  to  stand  the  strain. 

There  are  two  grades  of  galvanizing  in 
common  use  on  strand,  the  “regular  gal- 
vanized” and  the  “extra  galvanized.”  In 
each  case  the  strand  is  passed  through 
a bath  of  molten  zinc,  but  in  the  regular 
grade  the  strand  is  wiped  after  leaving  the 
bath,  thus  giving  a thinner  but  a smoother 
coating.  The  extra  galvanized  is  un wiped 
after  It  leaves  the  bath,  retaining  all  of  the 
zinc  which  adheres  to  It.  This  gives  a sur- 
face which  Is  less  smooth  than  the  former 
grade,  but  one  which  has  a heavier  zinc 
coating  and  which  will,  therefore,  withstand 
ordinary  corrosion  more  successfully. 

Manufacturers: 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

AMERICAN  INSULATED  WIRE  & 
CABLE  CO..  Chicago,  111.  Our  strand 
is  made  in  single  and  double  galvanized 
grades  and  is  used  chiefly  for  guying 
smoke  stacks  and  poles,  and  for  over- 
head construction.  The  standard  steel 
strand  is  made  In  sizes  of  A.  A.  %. 
A and  %-in.  diameters.  See  page  1250. 
— Adv. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Copper  Clad  Steel  Co..  Rankin,  Pa.  “Cop- 
perweld.” 

Driver-Harris  Co.,  Harrison,  N.  J. 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

Indiana  Steel  & Wire  Co.,  Muncle,  Ind. 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Leschen  A Sons  Rope  Co.,  A.,  6909  Ken- 
nedy Ave.,  St.  Louis.  Mo.  “Hercules.” 

Moon  Co..  George  C.,  Garwood.  N.  J. 

Page  Steel  A Wire  Co..  30  Church  St., 
New  York,  N.  Y.  “Armco.” 

Roebllng’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Ryerson  A Son.  Joseph  T.,  16th  and  Rock- 
well Sts.,  Chicago,  111. 

STRANDING  MACHINES,  WIRE.— Ma- 
chines consisting  of  wire  reel  holders  in  one 
or  more  series  and  rotated-mechanically  to 
wind  or  lay  one  or  more  layers  of  strands 
on  a central  core  which  is  drawn  through 
the  axis  of  rotation  of  the  machine.  Each 
reel  winds  one  layer,  the  layers  being 
wound  progressively  as  the  core  passes 
through  the  reels. 

Manufacturer: 

Canada  Wire  A Cable  Co.,  Ltd.,  2 4 IS 
Dundas  St.,  West.,  Toronto,  Ont,  Can. 
“Canada.” 

STRANTON. — Trade  name  for  steam 
separators  manufactured  by  the  Griscom- 
Russell  Co.,  2141  West  St.  Bldg.,  New  York, 
N.  Y. 

STRAPS,  BEAM. — Straps  formed  in  a 
U-shape  to  fit  around  a wooden  block,  laid 
against  an  I-beam  and  over  the  flange  of 
the  beam  so  that  when  two  straps  are 
screwed  to  both  sides  of  the  block  it  will 
be  held  in  place  against  the  beam.  The 
block  may  be  used  to  support  insulators, 
conduit,  etc. 

Manufacturers: 

Pass  A Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “P.  A S.” 

Ryerson  & Son.  Joseph  T„  16th  and  Rock- 
well sts.,  Chicago,  111. 

STRAPS,  CABLE  SAFETY.— Cable  safety 
straps  are  steel  straps  mounted  on  poles 
to  prevent  heavy  lead  cable  from  falling  to 
the  ground,  in  case  the  cable  hangers  or 
cable  rings  should  by  accident  be  stripped 
off  the  strand  supporting  it.  Great  danger 
of  injury  to  employees  and  to  the  public 
would  result  In  such  case,  and  is  obviated 
by  the  use  of  these  straps.  They  are  made 
of  steel  strap  shaped  to  pass  around  the 
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cable  and  are  provided  with  holes  for  bolt- 
ing to  the  pole  and  crossarm. 

Manufacturer: 

Chicago  Belting  Co.,  113-25  N.  Green  St., 
Chicago,  111. 

STRAPS,  CLIMBER.— These  are  leather 
straps  used  to  fasten  a lineman’s  pole  clim- 
bers to  his  legs.  The  heel  strap  consists  of 
a simple  strap  with  a buckle,  the  calf 
strap  being  similar  but  provided  with  a 
protecting  pad. 

Manufacturers: 

R.  H.  BUHRKE  CO.,  THE,  1240  Fuller- 
ton Ave.,  Chicago,  111.  The  Buhrke 
Eastern  climber  straps  as  shown  be- 
low, are  made  of  first- grade  oak 
tanned  steer  hide  harness  leather  with 
extra  heavy  Anchorite  rust-proof  finish 


Buhrke  Climber  Straps 


steel  roller  buckles  tested  to  750  lbs. 
The  straps  (over  all)  are  22  ins.  long 
by  1%  ins.  wide;  equipped  with  mov- 
able pads  4 ins.  long  by  4 ins.  wide  of 
plain,  felt  lined  or  sheep  lined  leather. 
There  are  two  heel  and  two  calf  straps 
to  a set.— Adv. 

Chicago  Belting  Co.,  113-25  N.  Green  SL, 
Chicago,  111. 

KLEIN  & SONS.  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  111.  See  page  1259 
for  information;  also  send  for  complete 
descriptive  catalog  of  construction 
tools. — Adv. 

Rhoads  A Sons,  J.  E..  12  N.  3rd  SL. 
Philadelphia.  Pa.  “Tannate.” 

STRAPS,  CONDUIT  BOX.— These  are 
metal  straps  formed  and  drilled  for  fasten- 
ing to  an  outlet  box  or  fixture  stud  in  the 
box.  They  are  used  to  fasten  a receptacle 
to  the  box.  For  deep  boxes  or  pancake 
boxes  they  are  made  In  different  forms  to 
accommodate  the  different  depths  of  the 
boxes.  ' 

Manufacturers: 

Amrevo  Electric  Co.,  2309  Archer  Ave., 
Chicago.  111.  “Godfrey.” 

Faries  Mfg.  Co.,  Decatur,  111. 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Pass  A Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  A S.” 

STRAPS,  CONDUIT  OR  PIPE.— U-shap- 
cd  sheet  steel  clamps  having  perforations 
at  each  end  for  mounting  pipe  and  rigid  or 
flexible  conduit  on  flat  surfaces.  Screws  or 
nails  are  used  for  fastening  the  ends.  Cast 
or  malleable  iron  clamping  or  hanging  de- 
vices for  pipe  or  conduit  are  usually  called 
hangers,  which  see. 

Manufacturers: 

Acme  Pipe  Strap  Co.,  944-50  Harper  Ave^ 
Detroit,  Mich. 

AU-Steel-Equlp  Co.,  Aurora,  111. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co.,  The  M.  B.,  108-16  S.  Des- 
plaines  SL,  Chicago,  111. 

Berger  Bros.  Co.,  229-237  Arch  SL,  Phila- 
delphia, Pa. 

Chicago  Belting  Co.,  113-25  N.  Green  SL, 
Chicago,  111. 

COLUMBIA  METAL  BOX  CO..  224-22S 
E.  144th  SL,  New  York,  N.  Y. 

Fee  A Mason.  81  Beekman  SL,  New 
York,  N.  Y. 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  SL, 
Chicago,  111.  “Kwlkon.” 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
“Square  Gee.” 

HUBBARD  A CO..  6301  Butler  SL,  Pitts- 
burgh, Pa.  “Hubbard.” 

Illinois  Malleable  Iron  Co.,  1801-1825  I>i- 
versey  Pkwy.,  Chicago,  HI. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Marine  Electric  Co.,  196  Fremont  SL, 
San  Francisco,  Cal.  “Meco.” 

McAvIty  A Sons.  Ltd,,  T.,  Kings  SL,  SL 
John,  N.  B.,  Can. 

NATIONAL  METAL  MOLDING  CO..  Pul- 
ton Bldg.,  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

North-Western  Stamping  Co.,  Burlington. 
Iowa. 
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Oil  Well  Supply  Co.,  213-215  Water  St, 
Pittsburgh,  Pa. 

Schwartz  & Bro.,  S.  Robert,  729-31  Broad- 
way. New  York,  N.  Y.  “Esrobert.” 

THOMAS  & BETTS  CO.,  THE,  63 
Vesey  St.,  New  York,  N.  Y.  “T.  & B.” 

Yarnall -Waring  Co.,  Mermaid  Ave.,  Chest- 
nut Hill,  Philadelphia,  Pa.  “Yarway.” 

STRAPS,  C ROSS  A R M . — Where  the  ten- 
sion of  wires  on  a crossarm  Is  not  equally 
distributed  on  opposite  sides  of  a pole,  the 
arm  is  back -braced  with  iron  straps.  These 
are  attached  to  the  pole  at  the  level  of 
the  arm  so  that  they  are  put  in  tension  by 
the  tendency  to  twist  the  pole  top.  The 
straps  are  of  galvanized  iron  about  26  ins. 
x 1 x ^ in. 

Manufacturers: 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Slater  Co.,  Ltd.,  N„  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

STRAPS,  HAND,  ELECTRIC  RAILWAY 
CAR. — A strap  of  leather  attached  at  one 
end  to  the  ceiling  or  upper  framework  of 
the  car  and  having  a loop  at  the  lower  end 
which  may  be  grasped  by  standing  pas- 
sengers. Hand  straps  are  necessary,  so 
that  those  who  stand  in  the  car  where  there 
are  no  seats  or  other  means  of  holding  on, 
may  be  prevented  from  falling  when  the 
car  or  train  lurches  due  to  curves  or  un- 
even track.  Formerly  hand  straps  were  of 
leather  throughout,  but  modern  straps  are 
rovided  with  a readily  cleanable  white 
and  hold.  These  hand  holds  may  be  of 
metal  enameled  or  of  some  hard  material 
which  will  retain  its  shape  and  color  and 
have  the  necessary  wearing  qualities.  They 
are  obviously  more  sanitary  and  easily 
cleaned  than  the  all-leather  type  of  hand 
strap. 

Manufacturers: 

Canadian  Graton  8b  Knight,  Ltd.,  84  St 
Antoine  St.,  Montreal,  Que.,  Can. 

Chicago  Belting  Co.,  113-25  N.  Green  St., 
Chicago.  III. 

Chicago  Rawhide  Mfg:  Co.,  The,  1301 
Elston  Ave.,  Chicago,  111. 

Rhoads  8b  Sons,  J.  E..  12  N.  3rd  St., 
Philadelphia,  Pa.  “Tannate.” 

STRAPS,  JACKS  OR  VISE.— Adjustable 
length  leather  straps  which  fasten  by  means 
of  a clevis  or  similar  device  to  a wire 
grip  used  to  take  up  slack  In  wire  in  over- 
head line  construction. 

Manufacturers: 

BUHRKE  CO..  R.  H.,  1238  Fullerton 
Ave.,  Chicago,  111. 

Chicago  Belting  Co.,  113-25  N.  Green  St, 
Chicago,  HI. 

STRAPS,  LINEMEN’S  SAFETY.— Heavy 
leather  straps  which  are  passed  around  the 
pole  and  fasten  to  rings  in  the  lineman’s 
tool  belt  so  as  to  prevent  his  falling  when 
working  on  the  pole. 

Manufacturers: 

BUHRKE  CO..  THE  R.  H.,  1240  Fuller- 
ton Ave.,  Chicago.  111.  Buhrke  quality 
safety  straps  shown  below,  are  made 
of  heavy  first-grade  oak  tanned  steer 
hide  harness  leather,  6 ft.  long  by  1% 
ins.  wide,  having  rust-proof  snaps. 


Buhrke  Safety  Strap 


Can  be  furnished  with  plain,  roller  or 
swivel  roller  snaps,  snaps  tested  to 
1500  lbs.  and  buckles  to  750  lbs.  Strap 
is  reinforced  at  both  ends  with  metal 
clip  to  take  wear  where  strap  rubs 
against  pole. — Adv. 

Canadian  Graton  8b  Knight,  Ltd.,  84  St 
Antoine  St.,  Montreal.  Que.,  Can. 

Chicago  Belting  Co.,  113-25  N.  Green  St., 
Chicago.  111. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301 
Elston  Ave.  Chicago,  111. 

Industrial  Products  Co.,  1001  Chestnut 
St..  Philadelphia,  Pa.  *Tpco.” 

KLEIN  8b  SONS.  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago,  111.  See  page  1259 
for  Information;  also  send  for  complete 
descriptive  catalog  of  construction  tools. 
—Adv. 


Rhoads  8b  Sons,  J.  E..  12  N.  3rd  St,  Phila- 
delphia, Pa.  "Tannate.” 

SMITH  & HEMENWAY  CO..  INC.,  Irv- 
ington, N.  J.  No.  349  safety  strap  is 
of  extra  heavy  oak  tanned  leather,  6 


“Red  Devil’’  No.  349 


ft.  long.  One  snap  is  stationary  and 
the  roller  snap  is  loose,  so  that  strap 
can  be  adjusted  to  shorten  or  lengthen. 
— Adv. 

STRAPS,  WALL. — Wall  straps  are  used 
In  fastening  guy  wire  or  messenger  strand 
to  the  wall  of  a building.  They  are  widely 
used  by  telephone  and  telegraph  companies 
and  also  in  other  electrical  construction. 
They  consist  of  a flat  strap  of  steel  usually 
about  2 Vz  ins.  wide  and  4 to  % in.  thick 
The  length  is  about  12  ins.  and  one  end  is 
forged  into  a round  section  and  turned  up 
into  an  eye.  The  flat  part  has  three  or 
four  holes  to  permit  the  use  of  lag  screws 
or  expansion  bolts  in  securing  it  to  the  wall. 

Manufacturers: 

HUBBARD  & CO.,  6301  Butler  St..  Pitts- 
burgh, Pa.  "Hubbard.” 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  adv.  page  1278.) 

STRATTON. — Trade  name  for  wood 
levels  manufactured  by  the  Goodell-Pratt 
Co.,  Greenfield,  Mass. 

STRAUS-HOHENSTEIN  CO.— 132-134  W. 
21st  St.,  New  York,  N.  Y.  Manufacturer 
of  portable  electric  lamps,  lamp  shades, 
etc.  Business  established  1905.  Markus 
Straus,  owner.  Sales  representative.  Harry 
T.  Mitchell,  352  Pacific  Electric  Bldg.,  Los 
Angeles,  Cal. 

STRAUSS  & BUEGELEISEN.— Brooklyn. 
N.  Y.  Manufacturers  of  goggles  for  all 
purposes.  Main  office,  16  Hanover  Park, 
Brooklyn.  N.  Y.  Factories,  Brooklyn,  N. 
Y. ; Hamilton.  Ont.,  Can.  Branch  office, 
507  Mission  St.,  San  Francisco,  Cal. 

STRAY  CURRENTS.— Currents  induced 
In  a conductor  by  being  cut  by  a moving 
magnetic  field  or  by  moving  in  such  a field. 
These  currents  circulate  in  the  metal  and 
cause  heating.  They  are  more  commonly 
called  eddy  or  Foucault  current.  See  Eddy 
currents. 

STREAM  FLOW.— A term  used  to  de- 
note the  quantity  of  water  flowing  in  a 
stream  at  any  time,  usually  expressed  in 
cubic  feet  per  second.  It  is  also  called  run- 
off, which  see. 

STREATOR. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Wells  H.  Press  Co.,  Streator,  111. 

STREET  & CO.,  F.  G.— 132  Nassau  St., 
New  York,  N.  Y.  Manufacturers  of  elec- 
tric dishwashers  and  meat  cutting  machines. 

STREET  CARS. — See  Cars,  electric, 
street,  battery;  Cars,  electric,  street  and 
lnterurban,  trolley. 

STREET-LIGHTING  BRACKETS.  — See 

Brackets,  street-lighting. 

STREET  LIGHTING,  DEVELOPMENT 
AND  METHODS  OF.— The  history  of  street 
lighting  dates  back  to  the  beginning  of  com- 
munity life.  During  the  early  stages  of 
municipal  enterprise,  street  lighting  took 
the  form  of  placing  various  illumlnants  at 
strategic  positions  along  the  highways — in 
reality,  a form  of  beacon  lighting.  Nat- 
urally the  first  illuminant  was  the  ordinary 
flame  from  resinous  woods,  oils,  tars,  pitch 
and  similar  substances.  During  the  progress 
of  street  lighting,  candles  in  lanterns  were 
used,  being  then  supplanted  by  kerosene 
lamps  and  later  by  gas,  the  culminating 
form  of  the  gas  lamp  resulting  in  high  and 
low-pressure  Welsbach  units  whereby  re- 
fractory light-producing  metal  salts  were 
heated  to  incandescence  by  the  gas  flame, 
producing  an  intense  greenish  white  light. 

Electric  Street  Lamps. — In  the  last  50 
years  electrical  street  illumination  has  been 
gradually  developed,  resulting  in  some  of 
the  present  magnificent  systems  which  may 
be  seen  in  various  cities.  The  first  electric 
lamps  used  were  the  arc  lamps.  By  means 
of  connecting  two  pieces  of  conducting  ma- 
terial In  an  electrical  circuit  with  their 
ends  in  contact,  and  then  separating  these 
ends  slowly,  an  arc  will  be  produced,  pro- 
viding the  voltage  of  the  circuit  Is  suffl- 
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ciently  high.  The  arc  thus  formed  will 
burn  away  portions  of  the  terminals,  form- 
ing between  them  a conducting  vapor  which 
will  give  off  light  rays.  The  ends  of  the 
conducting  material  will  also  be  heated  to 
incandescence  with  the  result  that  the  total 
illumination  from  such  a source  will  be 
thereby  greatly  augmented.  In  earliest 
forms  of  arc  lamp  the  electrodes  consisted 
of  plain  carbon  rods.  In  the  direct-current 
open  arc  lamp  the  current  required  was 
about  10  amperes  at  50  voits,  giving  a unit 
known  as  the  "full  arc”  or  2000  nominal 
candlepower  per  lamp.  The  "half  arc”  or 
1200  nominal  candlepower  lamp  took  about 
6.6  amperes  at  the  same  voltage. 

It  has  been  determined  that  in  any  given 
type  of  arc  lamp  the  total  illumination  and 
rate  of  consumption  of  the  carbon  depends 
upon  the  current  density  and  size  of  car- 
bon. The  total  light  given  off  by  such  a 
unit  is  caused  partly  from  incandescent 
vapor  in  the  arc  but  mostly  from  the 
highly  heated  electrodes.  In  the  direct- 
current  open  arc  lamp  in  which  most  of 
the  light  was  produced  from  a crater  burned 
by  the  arc  in  the  positive  electrode,  the 
lamps  were  so  connected  as  to  make  the 
upper  carbon  positive  so  that  most  of  the 
light  would  be  thrown  into  the  lower  hem- 
isphere. In  the  old  open  arc  the  carbons 
were  rapidly  burned  away ; the  positive 
carbon  being  consumed  approximately  twice 
as  fast  as  the  negative  carbon ; from  1 % 
to  2 ins.  of  positive  carbon  was  consumed 
per  hour,  necessitating  the  trimming  of  the 
lamps  each  day. 

The  considerations  which  were  vital  in 
the  operation  of  the  open  arc  led  to  the  de- 
velopment of  the  enclosed  arc  lamps,  which 
were  made  first  in  direct-current  and  later 
in  alternating-current  types.  Owing  to  the 
fact  that  th6  burning  up  of  the  carbons  is 
to  a large  extent  due  to  their  oxidation  in 
the  atmosphere,  it  was  found  that  the  life 
of  the  carbon  could  be  greatly  lengthened 
by  inclosing  the  arc  itself  in  a nearly  air- 
tight Inner  globe  which  excluded  the  air 
and  consequently  retarded  the  rate  of  ox- 
idation of  the  carbon.  With  most  lamps 
of  this  kind  an  outer  globe  was  also  used. 
The  addition  of  the  inner  globe  increased 
the  life  of  the  carbon  about  1000%,  caus- 
ing It  to  be  necessary  to  trim  enclosed  arc 
lamps  only  about  once  every  100  hours. 

In  order  to  exclude  the  atmosphere  from 
the  arc  as  much  as  possible  it  was  neces- 
sary that  the  inner  globe  be  held  tightly 
igainst  a ground  gas-cap  at  the  top  by  a 
spring  bail  and  hence  it  became  necessary 
to  use  a much  finer  carbon  on  the  Inclosed 
arc  due  to  the  fact  that  these  carbons  had 
to  fit  closely  into  the  gas-cap  and  still  be 
freely  fed  by  the  mechanism.  Devices  were 
developed  whereby  enough  oxygen  could  be 
introduced  Into  the  inner  globe  to  consume 
all  the  carbon  volatilized  by  the  arc  so 
that  the  carbon  vapor  would  not  be  con- 
densed on  the  inside  of  the  inner  globe,  thus 
imprisoning  the  light  and  seriously  affect- 
ing the  efficiency  of  the  lamp.  The  a-c. 
enclosed  arc  lamps  were  used  with  cored 
carbons  which  were  necessary  in  order  to 
provide  sufficient  conducting  gases  to  carry 
the  arc  over  the  zero  point  of  reversal  of 
the  current  of  alternating  circuits. 

As  arc  lamps  were  more  extensively  used, 
it  was  found  that  by  the  introduction  of 
certain  metallic  salts  into  the  material  of 
the  electrodes  the  light  from  the  arc  stream 
could  be  greatly  increased  and  the  color  of 
the  light  itself  changed  appreciably.  This 
development  gave  rise  to  the  flame  art 
amp  which  in  Its  highest  development  has 
esulted  in~the  magnetite  or  luminous  arc 
n which  iron  from  the  magnetite  electrode 
furnished  the  conducting  vapor  in  the  arc 
stream.  Titanium  is  mixed  with  the  mag- 
netite. producing  a large  portion  of  the 
total  light.  The  electrodes  consist  of  Iron 
tubes  containing  ground  magnetite,  salts  of 
titanium,  and  chromite  which  absorbs  the 
melted  magnetite  and  causes  the  illumina- 
tion from  the  arc  to  be  more  steady. 

Usually  carbon  flame  arc-lamp  electrodes 
are  consumed  very  rapidly,  necessitating 
trimming  of  each  lamp  daily,  whereas  the 
magnetite  arc  electrode  has  a life  from  75  to 
200  hours,  depending  upon  the  current 
density  and  type  of  lamp  used.  Owing  to 
the  density  of  the  vapor  given  off  by  a mag- 
netite or  carbon  flame  arc  lamp,  it  was 
found  impossible  to  use  the  tight  inner 
iflobe  and  it  became  necessary  to  introduce 
a draft  tube  to  carry  away  the  products  of 
combustion.  In  order  to  increase  the  life 
of  flame  carbon  electrodes,  the  lamps  were 
fitted  with  a loose  Inner  globe  and  a con- 
densing chamber  which  was  supposed  to 


Digitized  by  LjOoq  ie 


STREET 


E M F ELECTRICAL  YEAR  BOOK 


STREET 


take  out  much  of  the  foreign  material  by 
means  of  condensation,  giving  the  electrode 
a life  of  about  70  hours  with  the  usual 
current  and  size  of  carbon. 

One  of  the  early  forms  of  electric  street 
illuminant  was  the  incandescent  carbon 
lamp  in  which  a filament  composed  of  car- 
bon was  heated  to  Incandescence  by  the 
passage  of  the  electric  current,  and  later 
improvements  consisted  in  making  up  lamp 
filaments  of  metalized  carbon  and  of  tan- 
talum and  tungsten,  which  is  now  used  in 
the  form  of  drawn  wire,  and  will  to  a pre- 
ponderant extent  supplant  all  earlier  forms 
of  incandescent  filaments.  The  develop- 
ment of  the  incandescent  lamp  resulted  in 
the  adaptation  of  these  units  for  various 
candlepowers  and  voltages,  both  In  the 
multiple  and  series  types. 

An  arc  lamp  is  inherently  a unit  which 
should  be  built  In  large  sizes  and  conse- 
quently is  to  a certain  extent  inflexible  in 
its  application  to  ordinary  street  lighting. 
With  the  higher  development  of  the  Incan- 
descent lamp,  Involving  the  tungsten-fila- 
ment gas- filled  lamp  in  its  later  stages,  It 
was  found  that  these  units  could  be  built 
in  many  sizes,  all  of  which  would  operate 
at  the  same  voltage  on  multiple  circuits  or 
with  the  same  current  on  series  circuits. 
At  present  such  lamps  are  constructed  for 
straight  series  operation  in  sizes  from  60 
candlepower  to  1000  candlepower  and  can 
be  operated  either  on  a straight  series  cir- 
cuit or  on  suitable  apparatus  to  supply 
higher  currents,  as  in  the  case  of  the  high- 
current.  high-effleiency  gas-filled  lamps. 
The  flexibility  of  the  gas- filled  incandescent 
lamps  is  aptly  shown  by  the  fact  tVat  on 
any  one  circuit  carrying  6.6  amp.  constant 
current,  lamps  of  60,  80,  100  and  250-  candle- 
power  burning  at  6.6  amp.  straight  series, 
with  lamps  of  400  candlepower  .at  15  amp. 
and  lamps  of  600  and  1000  candlepower 
burning  at  20  amp.  on  either  compensators 
or  series  transformers  can  be  used  with 
equal  success,  thus  taking  care  of  almost 
every  conceivable  illuminating  requirement 
within  the  limits  named. 

Street- Lighting  Circuits.  From  incep- 
tion of  electric  street  lighting  up  to  and 
including  the  present  time,  both  series  and 
multiple  circuits  have  been  and  are  in  use. 
The  direct-current  system  was  first  adopted, 
the  circuit  and  generating  equipment  op- 
erating at  a constant  multiple  potential  of 
approximately  100  volts  and  having  two 
arc  lamps  in  series  with  obvious  disadvan- 
tages. These  were  such  that  it  became 
necessary  to  devise  constant-current  high- 
potential  d-c.  generators  and  circuits  for 
the  purpose  of  operating  d-c.  series  arc 
lamps,  many  of  which  systems  are  still  In 
use  today.  Later  developments  of  the  high- 
tension  d-c.  systems  used  in  many  modern 
installations  comprised  the  operation  of 
magnetite  arc  lamps  In  series  on  the  d-c. 
side  of  high-tension  mercury-arc  rectifiers. 

Owing  to  the  greater  flexibility  and  lower 
investment  necessary  In  the  operation  of 
alternating-current  street  lighting  equip- 
ment, various  types  of  transformers  and 
impedance  regulators  were  developed  for 
use  in  conjunction  with  the  a-c.  enclosed 
carbon  series  arc  lamps. 

The  early  troubles  with  multiple  arc- 
lighting circuits  led  to  the  development  of 
the  present  day  standard  .110-volt  circuit 
with  its  accompanying  multiple  incandes- 
cent lamps  and  which  is  used  almost  en- 
tirely for  interior  lighting.  Some  installa- 
tions of  street  lighting  still  use  the  multip’e 
system  of  distribution  which,  however,  is 
being  rapidly  supplanted  by  more  flexible 
and  efficient  series  system,  both  In  alter- 
nating and  direct  current.  The  elimina- 
tion of  high-tension  d-c.  generators  and  the 
substitution  therefore  of  the  high-tension 
mercury-arc  rectifier  has  resulted  in  the 
operation  of  magnetite  lamps  on  d-c.  cir- 
cuits for  many  notable  installations  of 
“White  Way”  lighting,  as  well  as  ordinary 
street  lighting,  but  the  present  general 
street  lighting  is  almost  invariably  of  the 
series  type  a-c.  gas-filled  incan  descent- 
lamp  system  with  the  lamps  operating  either 
straight  series  or  with  compensators  or 
series  transformers  for  the  purpose  of  step- 
ping up  the  lamp  current  to  a suitable  value 
thus  accommodating  the  high-current, 
high-efficiency  incandescent  lamp  for  gen- 
eral street  Illumination. 

A development  which  has  now  come  into 
general  use  is  the  series-series  or  group 
system  combining  a high-tension  series 
primary,  taking  the  high-tension  side  of  a 
number  of  series-series  transformers  whose 
secondaries  supply  current  at  medium  volt- 
age to  groups  of  incandescent  lamps  con- 


nected in  series  and  placed  at  proper  loca- 
tions on  the  streets.  A modification  of  this 
system  comprises  a multiple  primary  cir- 
cuit, usually  of  2300  volts  single  phase,  60 
cycles,  with  multiple-multiple  or  multiple- 
series  transformers  supplying  either  individ- 
ual lamps  or  medium-potential  series 
groups. 

On  account  of  the  wide  diversity  of  local 
conditions  which  must  necessarily  be  met 
in  street  lighting.  It  has  been  found  that 
the  selection  of  a suitable  distribution  sys- 
tem is  affected  by  so  many  factors  that  it 
is  impossible  to  give  an  opinion  excepting 
in  general  as  to  the  selection  of  a system 
for  any  particular  locality.  The  selection 
of  a specific  system  requires  maturely  de- 
veloped judgment  based  upon  local  condi- 
tions and  can  only  be  done  after  a 
thorough  engineering  analysis  of  any  prop- 
osition has  been  made,  bearing  in  mind 
the  various  factors  involved. 

Illuminating  Units.  Using  as  source  of 
light  either  arc  lamps  or  Incandescent  lamps 
of  any  of  the  types  described  above,  the 
earliest  practice  omitted  glassware  en- 
tirely. Later  on,  clear  inner  globes  were 
used  and  occasionally  the  clear  outer  globe 
was  added.  Sand-blasted  globes  were  also 
used  during  the  earliest  stages  of  develop- 
ment with  the  result  that  a very  large  per- 
centage of  the  total  light  was  absorbed  in 
passing  through  the  glassware.  The  enamel- 
top  diffusing  globe  was  used  on  pendent  type 
units  in  order  to  reduce  the  amount  of  light 
escaping  into  the  upper  hemisphere  but 
with  indifferent  results.  Diffusing  glass 
globes  of  various  shapes  were  tried,  the 
glass  being  of  such  a composition  that  vis- 
ibly large  particles  were  suspended  in  a 
matrix  of  transparent  glass  or  by  the  ad- 
mixture of  particles  of  air  distributed  so 
as  to  cause  proper  diffusion  with  reason- 
able light  absorption.  The  principal  object 
achieved  in  this  procedure  has  been  the 
shielding  of  the  eye  from  the  direct  rays  of 
light  sources  having  a highly  intrinsic  bril- 
liancy. 

At  present  such  diffusing  glassware  is 
almost  universally  used,  but  in  the  last 
few  years  prismatic  refractors,  either  open 
to  the  atmosphere  or  inclosed  in  clear  outer 
globes,  have  proved  a decided  success.  By 
use  of  this  method  the  light  Is  redirected 
from  directions  immediately  below  the 
source  to  points  approximately  half  way 
between  adjacent  units,  the  result  being  to 
obtain  much  more  even  distribution.  How- 
ever, from  the  standpoint  of  maintenance 
expense  the  success  of  many  plain  refract- 
ing schemes  Is  doubtful,  inasmuch  as  the 
prismatic  exterior  or  interior  of  the  re- 
fractor acts  In  such  a Way  as  to  accu- 
mulate dirt,  smoke  and  fumes  which  when 
placed  in  the  path  of  the  light  rays 
seriously  lower  the  ultimate  efficiency  of  the 
unit.  In  order  to  obviate  this  difficulty, 
two-piece  refractors  ’have  been  used,  the 
corrugations  of  the  outer  sheet  being  on  the 
concave  side,  and  of  the  Inner  sheet  on  the 
convex  side.  The  two  pieces  are  then  ce- 
mented together  at  top  and  bottom,  form- 
ing a composite  refracting  unit,  presenting 
smooth  surfaces  which  are  easily  cleaned, 
on  both  the  exterior  and  Interior  of  the 
refractor.  In  order  to  use  prismatic 
refractors  successfully  It  is  necessary  that 
the  light  sources  be  fixed  in  position,  which 
nractice  virtually  confines  the  refractor  to 
the  incandescent  lamp. 

Many  types  and  forms  of  glassware  are 
now  used,  the  field  being  now  centered 
around  the  diffusing  glass  unit  and  the 
refracting  unit.  It  is.  of  course,  a waste 
of  money  to  attenrmt  to  use  refractors  in 
conjunction  with  diffusing  glassware,  owing 
to  the  fact  that  by  such  means  the  redirect- 
ing effect  of  both  is  cancelled  and  the  ab- 
sorption greatly  increased.  Many  systems 
now  use  the  plain  ball  globe,  but  many 
highly  ornamental  systems  are  composed 
of  diffusing  glassware  in  various  artistic 
forms  which  are  more  or  less  scientifically 
designed  and  will  without  doubt  add  greatly 
to  both  the  daylight  and  operative  appear- 
ance of  any  system.  In  an  effort  to  elimi- 
nate as  much  absorption  as  possible,  certain 
installations  have  been  made  using  a unit  of 
the  globeless  type,  with  a reflector,  usually 
of  the  radial  wave  type,  which  excludes 
much  of  the  light  from  the  upper  hem- 
isphere. 

A development  which  gives  promise  of 
great  possibilities  consists  in  making  up  re- 
fracting glassware  In  the  form  of  an  outer 
^lobe  which  not  only  properly  redirects  the 
light  rays  but  also  presents  a very  pleasing 
appearance.  The  chief  objection  to  this  type 
of  unit  is,  as  stated  above,  the  lowering 
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of  efficiency  by  the  accumulation  of  dirt 
on  the  prisms  of  the  globe  itself,  unless  it 
is  of  the  two-piece  type. 

Street- Lighting  Standards.  In  many  lo- 
calities, some  of  which  are  otherwise 
progressive,  wood  poles  are  still  used  to 
support  street-lighting  units.  In  some 
cases  the  lamp  may  be  suspended  in  a harp 
at  the  top  of  the  pole ; In  others  the  lamp 
is  suspended  by  or  supported  from  a bracket 
attached  to  the  pole  and  In  still  others 
mastarms  are  used  which  may  be  either  of 
the  permanent  or  lowering  type.  In  still 
other  cases  a span-wire  center  suspension 
is  used  to  support  a pendent  type  unit. 
These  same  types  of  lamp  supports  are  also 
used  with  metal  poles  which  may  be  either 
of  cast  iron,  tubular  steel,  or  structural 
type;  a number  of  variations  to  these 
three  types  have  also  been  designed  and 
tried  out  in  various  localities.  Some  of 
these  are  still  in  service. 

Some  years  ago  the  cluster  type  of  orna- 
mental street  lighting  was  introduced  into 
prominent  so-called  ornamental  street- 
lighting systems,  but  due  to  the  fact  that 
much  of  the  light  in  units  of  this  nature 
is  lost  by  direct  and  Indirect  interference 
and  absorption,  the  cluster  unit  is  rapidly 
being  supplanted  by  single-light  standards. 
The  tendency  at  the  present  time  is  toward 
greater  mounting  heights,  thus  obtaining  a 
much  wider  spread  of  light  from  each  unit, 
but  in  cases  where  the  foliage  on  the  streets 
is  very  thick,  and  sometimes  low,  street 
lights  will  be  found  suspended  over  the 
centers  of  the  streets  or  supported  on  stan- 
dards of  medium  heights  along  the  curb 
lines. 

Due  to  the  oxidation  of  the  metal  it  has 
been  found  that  both  cast  iron  and  tubular 
steel  poles  have  In  many  locations  been 
subjected  to  rapid  deterioration,  not  only 
on  account  of  the  fact  that  oxidation  takes 
place  on  the  exterior  of  the  standard  but 
it  is  very  difficult  to  reach  the  interior  for 
painting.  Various  schemes  have  been  de- 
vised to  obviate  this  difficulty,  such  as  gal- 
vanizing, plating  with  various  metals  and 
coating  of  the  standard  with  various  types 
of  paints,  all  of  which  methods  have  had 
very  indifferent  success. 

In  the  last  10  to  15  years  the  concrete 
lighting  standard  has  been  extensively  de- 
veloped with  the  result  that  many  beauti- 
ful forms  of  such  standards  can  now  be 
obtained  on  the  market  Because  corrosion 
of  concrete  takes  place  very  slowly,  the 
maintenance  cost  and  deterioration  of  such 
units  is  very  small.  The  concrete  standard, 
moreover,  may  be  made  In  colors  which 
harmonize  with  the  surroundings  and  even 
If  made  of  naturally  colored  concrete  the 
tend.ncy  is  to  gradually  accumulate 
enough  dust,  smoke  and  fumes  to  cause  it 
to  take  on  color  which  is  in  harmony  with 
objects  in  its  vicinity.  Many  concrete  posts 
are  made  in  the  form  of  artificial  granite, 
in  which  the  sparkling  effect  is  secured  by 
means  of  mica  flakes  imbedded  in  the  sur- 
face of  the  material  of  which  the  standard 
is  composed.  Such  concrete  standards,  if 
properly  built  and  well  reinforced,  will 
stand  shock  better  than  most  metal  stan- 
dards. there  being  exceptions  to  this  rule, 
of  course.  Concrete  posts  are  now  being 
used  in  many  forms  and  sizes  up  to  such 
types  and  heights  as  to  mount  the  light 
center  30  ft.  or  more  above  the  street  level. 

Both  metal  standards  and  concrete  stan- 
dards have  their  respective  advantages  and 
disadvantages,  some  of  which  have  been 
named  above.  The  chief  objection  to  the 
cast-iron  standard  is  Its  Inability  to  resist 
.shock  and  Its  tendency  towards  oxidation. 
The  tubular  or  sheet-metal  standard  resist 
shock  very  well  but  In  most  cases  It  Is 
subject  to  rapid  deterioration  through  oxi- 
dation. The  concrete  standard  is  in  many 
cases  extremely  heavy,  although  certain 
forms  have  a reasonable  weight.  Concrete 
has  the  disadvantage  that  when  exposed 
Iron  is  used  in  contact  with  cement,  rust 
streaks  from  the  iron  fittings  will  develop 
and  entirely  spoil  the  appearance  of  the 
posts.  In  order  to  eliminate  this  undesir- 
able feature  It  has  been  the  practice  to  use 
fittings  of  heavily  galvanized  iron,  brass  or 
bronze  on  concrete  posts,  with  a consequent 
Increase  in  first  cost.  • 

Distribution  Systems.  The  most  exten- 
sive use  was  made  of  aerial  wires  on  dis- 
tribution systems  for  street  lighting  dur- 
ing the  early  period  of  the  development  of 
the  art  and  many  such  systems  are  still 
in  use  today.  As  a rule,  the  conductors 
'v^re  weatherproof  copper  wires  strung  on 
glass  or  porcelain  insulators  supported  by 
crossarms  on  wood  poles.  Virtually  the 
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same  type  of  conductor  was  later  used  on 
steel-pole  constructions,  in  which  case  the 
insulators  were  mounted  on  wood  or  steel 
pins  supported  by  wood  or  malleable-iron 
crossarms,  which  were  bolted  to  steel  poles 
of  the  tubular  or  structural  type  and  a large 
amount  of  this  class  of  construction  is  op- 
erating satisfactorily  today.  Due  not  only 
to  appearance,  but  also  on  account  of  the 
difficulty  of  running  aerial  wires  through 
heavy  foliage  or  congested  districts,  and 
also  to  the  many  troubles  caused  by  light- 
ning, contact  with  other  circuits,  breaking 
of  wires  by  means  of  sleet,  wind,  etc.,  the 
underground  system  of  distribution  was  de- 
veloped. 

At  first  cables  were  installed  in  conduits 
burled  in  the  ^ground  with  suitable  man- 
holes at  proper  points  for  connection  to  the 
lighting  standards.  This  was  considered  a 
very  great  improvement  and  operated  in 
general  almost  entirely  without  the  troubles 
common  on  aerial  systems.  However,  new 
troubles  were  then  encountered  due  to 
cable  breakdowns  and  the  various  elec- 
trostatic effects  which  are  inherent  in  an 
Installation  of  lead-covered  cables.  More- 
over, the  expense  of  installing  conduits 
was  heavy  and  the  actual  installation  was 
in  many  cases  difficult  and  uneconomical. 
The  first  type  installed  was  merely  water 
pipe  buried  In  the  ground,  followed  later 
by  pump  log,  sewer  tile,  multiple  tile,  con- 
crete pipe  and  finally  by  fiber  conduit. 
These  types  of  conduit  were  used  with 
varying  degrees  of  success  and  even  today 
many  of  the  older  installations  are  still 
performing  their  duties  as  well  as  ever. 
In  cases  where  a large  number  of  cables 
were  to  be  installed  on  a system  the  con- 
duit line  was  naturally  the  most  economical 
equipment*  but  where  single  cables  were  to 
be  run  the  expense  of  the  installation  of 
conduit  was  practically  prohibitive. 

This  led  to  the  development  of  the 
lead-covered,  jute-protected,  steel-taped  or 
armored  parkway  cable  of  which  many 
millions  of  feet  are  in  successful  service 
today.  This  type  of  construction  has  many 
admirable  features,  among  which  are  the 
absence  of  conduit,  extreme  flexibility  of 
installation,  ease  of  installation  and  op- 
erating stability,  the  one  disadvantage  be- 
ing, however,  that  in  case  of  trouble  It  is 
necessary  to  dig  up  the  cable  In  order  to 
replace  a defective  length. 

While  the  installation  of  armored  cable 
has  greatly  decreased  the  necessary  first 
cost  on  street-lighting  distribution  systems, 
thereby  reducing  the  fixed  charges  on  any 
Instaflatlon,  recent  Investigations  have  to  a 
certain  extent  caused  the  arising  of  a ques- 
tion relative  to  the  difference  between  fixed 
charges  on  conduit  installations  and  power 
losses  in  armored-cable  Installations.  This 
is  due  to  the  fact  that  a single-conductor 
cable  entirely  Inclosed  In  steel  will  neces- 
sarily magnetize  the  armor,  to  a certain 
extent,  thus  causing  increased  line  react- 
ance. hysteresis  losses  and  Foucault  cur- 
rent losses  which,  taken  in  the  aggregate 
and  expressed  in  dollars,  may  possibly 
equal  or  exceed  the  excess  fixed  charges 
on  a conduit  installation.  This  matter  Is 
being  given  much  attention  by  leading  en- 
gineers at  the  present  time. 

As  a general  rule,  it  may  be  safely 
stated  that  in  street-lighting  Installations 
where  a number  of  leads  of  single  or  mul- 
tiple-conductor cables  are  run  in  the  same 
feeder  line.  It  is  preferable  in  such  a case 
to  use  conduit  and  lead-covered  cables, 
whereas  in  the  case  of  single  cables  laid 
Individually  it  is  preferable  to  use  arm- 
ored parkway  cable.  Local  conditions, 
however,  may  be  taken  into  consideration 
In  designing  any  street-lighting  Installation 
and  no  rule  can  be  laid  down  which  will 
cover  the  variety  of  conditions  to  be  met 
with  in  various  localities. 

Methods  of  Connection.  Arc  lamps  were 
and  are  connected  usually  In  series  with 
suitable  devices  for  maintaining  the  arc 
while  operating  and  with  cutouts  for  main- 
taining the  continuity  of  the  circuit  when 
certain  lamps  are  not  in  ooeratlon  for  va- 
rious reasons.  Incandescent  lamps  are  con- 
nected in  various  manners,  the  cheapest 
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and  most  common  method  being  that  of 
the  straight  series  circuit  In  which  all  cur- 
rent passes  directly  through  all  the  lamps, 
and  in  case  of  a lamp  being  out,  the  circuit 
Is  closed  by  a film  cutout  consisting  of  a 
thin  film  shunted  across  the  lamp  terminals 
so  that  In  case  the  lamp  burns,  out  the 
circuit  voltage  will  puncture  the  film  and 
maintain  the  continuity  of  the  circuit. 

A variation  to  this  system  consists  in 
placing  impedance  colls  connected  in  shunt 
across  the  terminals  of  the  lamps  so  that 
in  case  of  the  lamp  burning  out  its  cor- 
responding impedance  coil  will  supply  Im- 
pedance in  the  circuit  equivalent  to  the 
normal  lamp  voltage.  A later  development 
in  use  with  gas-filled  tungsten  lamps  con- 
sists of  connecting  each  lamp  across  the 
secondary  terminals  of  a suitable  compehsa- 
tor  or  autotransformer  whose  primary  is  in 
series  with  the  constant-current  circuit. 
Such  compensators  may  be  built  to  supply 
normal  line  current  to  the  lamps  or  may  be 
of  varying  ratios  in  order  to  supply  cur- 
rent to  the  high-efflciency  and  high-current 
incandescent  lamp. 

In  order  to  secure  protection  from  high 
voltage  at  the  lamp  terminals,  the  series- 
multiple  transformer  has  been  developed  in 
recent  years,  and  is  constructed  with  the 
proper  ratio  to  supply  the  required  current 
to  whatever  lamp  may  be  used  as  a see- 
onary  load.  As  mentioned  above,  a varia- 
tion of  the  series-multiple  scheme  consists 
of  the  series-series  or  group  system  in 
which  a ' group  of  lamps  is  connected  in 
series  on  the  low-tension  side  of  trans- 
formers whose  primaries  are  connected  in 
series  on  the  high-tension  side  of  a con- 
stant-current circuit.  In  this  ease  each 
lamp  is  protected  by  a film  cutout  of  suit- 
able characteristics  and  in  certain  instal- 
'ations  the  group  system  effects  a substan- 
tial saving  over  the  cost  of  other  methods 
of  installation. 

Station  Equipment.  For  modern  street- 
lighting installations,  the  high-tension  d-c. 
arc-lamp  generator  has  long  since  become 
obsolete,  although  still  used  in  many  cases 
where  modern  practice  has  not  been  adopted. 
In  the  more  recent  installations  series  mag- 
netite arc  lamps  are  operated,  as  stated 
above,  on  the  d-c.  side  of  high-tension 
mercury-arc  rectifiers.  In  a-c.  installations 
employing  either  arc  lamps  or  gas-fillled  In- 
candescent lamps,  the  circuits  are  fed  either 
from  a constant-potential  bus  with  induc- 
tion regulators  in  series  with  the  line,  or 
from  the  secondary  side  of  individual  trans- 
formers also  regulated  by  induction  regu- 
lators. On  some  of  the  later  types  of 
series-multiple  transformer  installations  the 
circuits  are  connected  directly  across  the 
secondary  terminals  of  constant -potential 
transformers  which  are  built  with  a num- 
ber of  primary  and  secondary  taps  so  that 
the  line  voltage  may  be  adjusted  to  meet 
the  requirements  of  any  particular  circuit. 

The  switchboard  equipment  is  usually  of 
very  simple  character,  consisting  merely  of 
an  oil  switch  for  closing  the  line  on  the 
individual  transformer  primary,  with 
vacuum-break  stab  switches  for  closing  the 
series  circuit.  In  conjunction  with  this 
apparatus  there  is  usually  a no-load  relay 
connected  in  the  secondary  circuit  and  an 
overload  relay  connected  in  the  primary 
circuit  for  the  purpose  of  disconnecting  the 
equipment  from  the  line  in  case  of  trouble. 
In  more  complicated  installations,  however, 
transfer  buses  are  Installed  to  permit  of 
cutting  circuits  from  one  panel  to  another, 
for  the  segregation  of  circuits,  or  the  op- 
eration of  a number  of  circuits  in  series. 
Many  such  installations  are  supplied  with 
remotely  controlled  oil  switches.  As  a va- 
riation to  the  transfer  buses,  the  circuit 
terminals  are  occasionally  supplied  with 
disconnecting  potheads  whereby  any  desired 
combination  of  circuits  may  be  obtained. 

Methods  of  Financing.  ..Street-lighting 
systems  for  municipalities  may  be  financed 
in  a number  of  ways,  among  which  may 
be  mentioned  the  following: 

First — The  payment  of  the  installation 
costs,  operating  and  maintenance  charges, 
by  means  of  direct  taxes. 

Second — Payment  of  installation  costs  by 
means  of  bond  issues,  in  which  case  the 
operation  and  maintenance  costs,  as  well 
as  interest  and  sinking  fund  for  the  bonds, 
are  taken  care  of  through  direct  taxes. 

Third — Payment  of  the  installation  costs 
by  means  of  special  assessment  charges 
levied  on  a frontage  basis,  the  operation 
and  maintenance  charges  to  be  covered  by 
apnroprlations  from  taxes. 

Fourth — Payment  of  original  construction 
costs  by  local  public  service  companies ; the 


cash  costs  and  fixed  charges  of  the  systems 
to  be  paid  by  the  municipalities,  in  which 
case  provision  is  usually  made  for  the  ac- 
quirement of  the  property  by  the  munici- 
pality at  a given  time  on  the  basis  of  orig- 
inal cost  less  accrued  depreciation  at  such 
date. 

Fifth — Construction  costs  to  be  borne 
by  some  public  body  other  than  the  mu- 
nicipality itself,  in  which  case  provision 
for  payment  is  usually  made  on  an  install- 
ment basis,  the  deferred  payments  to  bear 
interest  and  the  expense  of  operation  and 
maintenance  to  be  paid  from  municipal 
taxes. 

Sixth — Local  street-lighting  systems  are  • 
occasionally  constructed  and  operated  by 
neighborhood  commercial  or  business  men’s 
associations  on  various  plans  among  which 
are  the  following: 

(a)  — Payment  of  cost  of  construction  out 
of  association  funds,  the  operation  and- 
malntenance  to  be  paid  for  by  individual 
business  men  or  property  owners  on  a 
frontage  basis ; the  construction  work  to 
be  done  by  a contractor  or  by  the  local 
public  service  corporation,  in  which  case 
a, number  of  variations  in  the  form  of  con- 
tract are  possible. 

(b)  — Payment  of  construction  and  ope- 
rating charges  by  means  of  individual  sub- 
scriptions. 

(c)  — Payment  of  cost  of  Installation  by 
means  of  local  assessment  on  a frontage 
basis;  the  system  when  completed  to  be- 
come the  property  of  the  municipality  and 
to  be  operated  as  a part  of  the  municipal 
system ; the  local  association  paying  not 
only  the  cost  of  construction,  but  also  for 
the  excess  illumination,  whereas  the  mu- 
nicipality stands  the  cost  of  the  normal 
Illumination. 

(d)  — Payment  of  installation  charges, 
maintenance  and  operating  costs  by  means 
of  general  special  assessment  exactly  as  in 
the  case  of  street  and  sidewalk  improve- 
ments or  on  municipal  utilities;  the  same 
conditions  of  ownership  and  contract  ap- 
plying as  in  item  (c). 

Conclusion.  The  many  considerations  in- 
volved In  the  selection,  construction,  opera- 
tion, maintenance  and  financing  of  a street- 
lighting system  are  so  complicated  and  In- 
terrelated that  It  Is  impossible  to  lay  down 
any  definite  rules  except  in  the  most  gen- 
eral form.  It  may  safely  be  said,  how- 
ever, that  any  municipality  or  association 
contemplating  the  Installation  of  a modern 
street-lighting  system  should  first  obtain  a 
comprehensive  engineering  analysis  of  all 
• factors  involved,  which  analysis  should 
cover  the  following  points : 

Intensities  of  Illumination  desired  and 
tvoe  of  unit  or  units  nroposed  to  give  such 
illumination;  type  of  standard  or  stan- 
dards required  to  support  the  units ; type 
of  electrical  system  necessary  to  most 
economically  supply  power  to  the  lamps; 
specifications  covering  all  labor  and  ma- 
terial necessary  on  the  work:  estimate  of 
costs  of  construction,  operation  and  main- 
tenance of  proposed  system  and  method  of 
financing  the  above  costs. 

With  this  information  In  hand  any  mu- 
nicipality or  association  is  then  In  a posl- 
ton  to  proceed  with  the# financing  and  In- 
stallation of  suitable  street-lighting  sys- 
tem and  by  this  procedure  the  most  eco- 
nomical and  satisfactory  conclusion  may  be 
reached. 

STREET  LIGHTING  MASTARMS.— See 
Mastarms.  street  lighting. 

STREET  LIGHTING  PENDANTS. — See 
Pendants,  street  lighting. 

STREET  LIGHTING  POSTS.— See  Posts, 
ornamental  and  plain  street  lamp,  con- 
crete; Posts,  ornamental  and  plain  street 
lamp,  iron  and  steel. 

STREET  LIGHTING  UNITS.— See  Light- 
ing units,  ornamental  street. 

STREET  PILLARS.— See  Pillars,  street, 
for  underground  cable,  police  and  fire- 
alarm  boxes. 

STREET  SERIES  LAMPS.— See  Lamps, 
incandescent,  street  series. 

STREET  SPRINKLING  CARS. — See 
Sprinkling  cars,  electric  railway. 

STREET  SWEEPERS. — See  Sweepers, 
street,  electric. 

STREETHOOD  BODIES.  — Streethood 
bodies  are  provided  for  both  series  and 
multiple  street  lighting  circuits.  For  use 
on  the  multiple  circuits  the  body  consists 
of  a socket,  usually  mogul  type,  with  a 
plain  cast  Iron  protecting  cap.  threaded  to 
receive  conduit,  and  a porcelain -enameled 
or  painted  steel  reflector  which  Is  fastened 
to  the  cap.  They  are  used  for  simple  mul- 
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tiple  circuits  for  suburban  and  small  town 
service.  They  are  rather  simple  affairs  and 
are  also  used  in  systems  where  compen- 
sators are  used  for  each  lamp. 

Series  street-lighting  circuits  sometimes 
provide  a reactance  coil  or  regulating  coil 
at  the  lamp  to  keep  the  current  in  the 
circuit  practically  constant  if  one  or  more 
lamps  burn  out  or  are  broken.  The  street- 
hoods  for  this  service,  therefore,  consist  of 
a porcelain  insulating  head  with  a protect- 
ing cap  or  canopy,  a mogul-base  lamp 
socket  with  the  reactance  coil  mounted 
above  it,  a cast  iron  reflector  holder  and 
steel  reflector  and  sometimes  diffusing 
glassware.  When  the  fllm-cutout  type  of 
socket  is  used  the  streethood  body  is  sim- 
pler and  is  made  like  the  multiple-circuit 
bodies. 

Manufacturers: 

GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.  "Thomas.” 

WESTINGHOUSE  ELECTRIC  & MPG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

STREETHOODS,  COMPLETE,  BRACK- 
ET TYPE. — This  is  a special  type  of  street 
lighting  unit  provided  with  a flat  cone  re- 
flector and  a protective  hood,  usually  made 
of  cast  iron  and  housing  the  socket  and 
cutout.  There  are  various  styles,  with  or 
without  enclosing  glassware,  and  with 
either  a glass  or  enameled  metal  reflector. 
The  fixture  fastens  rigidly  to  the  bracket 
arm. 


against  corrosion.  They  are  provided  with 
a special  cable  or  reinforced  cord. 

Manufacturers: 

NATIONAL  X-RAY  REFLECTOR  CO.. 

235  W.  Jackson  Blvd.,  Chi- 
cago, 111.  Standard  "X-Ray” 
proscenium  strip  contains 
14  X-Ray  units  for  75  or  100- 
watt  Mazda  lamps.  Color 
frames  are  supplied  when 
specified.  Fitted  with  an  X- 
Ray  .mirror-glass  reflector. 
Also  see  Borders,  bunches, 
footlights,  etc.;  and  display 
adv.  page  1405. — Adv. 

Pennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y.  „ 

Standard  Mechanical  Equipment  Co., 
2020  Richardson  Ave.,  Dallas,  Tex. 
"Standard.” 

Sunlight  Reflector  Co.,  226  Pacific  St., 
Brooklyn,  N.  Y.  , 

Western  Reflector  Co.,  1221  W.  Madison 
St.,  Chicago,  111.  "Western.” 

STR1TE  AUTOMATIC  TOASTER  CO.— 
422  6th  Ave.,  S.,  Minneapolis,  Minn.  Manu- 
facturer of  electric  toasters.  President,  M. 
E.  Simpson;  vice-president,  Fred  Hansen; 
secretary,  H.  D.  Lennon;  treasurer,  Glen 
M.  Waters. 

STROHMEYER  & ARPE  CO.— 139-141 
Franklin  St.,  New  York,  N.  Y.  Manu- 
facturer of  insulating  waxes.  Business  es- 
tablished 1882.  President,  F.  G.  Stroh- 
meyer;  vice-president  and  treasurer,  G. 
Porges;  secretary.  F.  E.  Wolters;  sales 
manager,  A.  H.  Hoffman. 


Manufacturers: 

A- A Electric  Mfg.  Co.,  The,  303  Center 
St..  Bridgeport,  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton,  Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 

Piper  Co.,  Ltd.,  The  Hiram  L.,  75  St. 
RemI  St.  Montreal.  Que.,  Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Cutter.” 
(See  display  adv.  pages  1395-1402.) 

STREETHOODS,  COMPLETE,  SUS- 
PENSION TYPE. — Suspension  type  street- 
hoods  differ  from  the  bracket  type  (which 
see)  in  that  they  are  equipped  with  fittings 
for  suspension  from  mastarms  or  span 
wires  or  cables  Instead  of  for  attachment 
to  a rigid  bracket  or  other  support.  Being 
generally  hung  over  the  middle  of  the 
street,  they  are  mostly  arranged  to  be  low- 
ered. 

Manufacturers: 


STROMBERQ-CARLSON  TELEPHONE 
MFG.  CO.— Rochester,  N.  Y.  Manufacturer 
of  telephone  apparatus,  cables  and  supplies. 
Business  established  1892.  President,  G. 
W.  Todd;  secretary,  W.  M.  Angle;  treas- 
urer and  general  manager,  W.  Roy  Mc- 
Canne;  sales  manager,  George  S.  Scovill. 
Main  office  and  factory,  1050  University 
Ave.,  Rochester,  N.  Y.  Branch  offices  and 
warehouses,  710  W.  Jackson  Blvd.,  Chi- 
cago, 111.;  Coca-Cola  Bldg.,  Kansas  City, 
Mo.;  35  McCauI  St..  Toronto,  Ont.,  Can. 

STROMBERG  ELECTRIC  CO.— Chicago. 
111.  Manufacturer  of  electric  time  record- 
ing systems.  President.  C.  M.  Crook;  vice- 
president  and  sales  manager,  E.  E.  Spen- 
cer; secretary,  A.  L.  Denniston ; treasurer, 
W.  P.  Martin.  Jr.  Main  office  and  fac- 
tory, 209  W.  Jackson  Blvd.,  Chicago,  111. 
Branch  offices,  Boston,  Mass.;  New  Haven, 
Conn.;  Newark,  N.  J.;  Philadelphia,  Pa.: 
Baltimore,  Md.;  Pittsburgh.  Pa.;  Rochester, 
N.  Y.;  Cleveland,  Ohio;  Cincinnati,  Ohio; 
Detroit.  Mich.;  Indianapolis,  Ind. ; Milwau- 
kee, Wis.;  Minneapolis,  Minn.;  Kansas 
City,  Mo.;  St.  Louis.  Mo.;  8 W 40th  St.. 
New  York,  N.  Y.  Sales  representatives, 
Eicher  & Bratt,  Seattle,  Wash.;  Electric 
Sales  Co.,  Los  Angeles,  Cal.;  Richmond 
Machinery  Co.,  Salt  Lake  City,  Utah. 


A- A Electric  Mfg.  Co.,  The,  303  Center 
St..  Bridgeport.  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Piper  Co.,  Ltd.,  The  Hiram  L.,  75  St. 
Remi  St.  Montreal.  Que.,  Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  "Cutter.” 
(See  display  adv.  pages  1395-1402.) 

STRETCHERS,  WIRE.— See  Grips,  wire. 

STRIEBY  & FOOTE  CO.— Newark,  N.  J. 
Manufacturer  of  pole  bands,  turnbuckles 
and  electric  railway  forgings.  President, 
W.  H.  Whittemore;  vice-president  and  sec- 
retary, H.  Karr;  treasurer,  C.  D.  Karr; 
sales  manager,  J.  H.  Lane,  Jr. 

STRINGING. — In  pole  line  construction 
stringing  is  the  process  of  running  the 
wires  from  pole  to  pole  after  the  erected 
poles  have  been  equipped  with  crossarms 
and  insulators. 

STRIPPERS,  CABLE.— See  Knives,  cable 
stripping  and  splitting. 

STRIPS,  RESISTANCE.— See  Ribbon,  re- 
sistance. 

STRIPS,  STAGE  LIGHTING.  — Stage 
lighting  strips  are  long  narrow  pieces  of 
metal  containing  several  Incandescent 
lamps.  They  are  used  for  illuminating  the 
stage  and  are  of  a portable  nature,  so 
may  be  moved  wherever  needed.  Each 
lamp  receptacle  is  mounted  in  a separate 
outlet  box,  or  all  of  the  lamps  may  be  in 
one  iron  or  steel  box.  The  metal  protect- 
ing casing,  which  is  also  finished  and 
shaped  to  serve  as  a reflector,  is  protected 


STROM  I . — Trade  name  for  solder  and  tin- 
foil  manufactured  by  the  Standard  Rolling 
Mills  Co.,  363-367  Hudson  Ave.,  Brooklyn, 
N.  Y. 

STRONG,  CARLISLE  6.  HAMMOND  CO.. 
THE. — Cleveland,  Ohio.  Manufacturer  of 
electric  furnaces  and  steam  specialties. 
President,  E.  E.  Strong;  vice-president.  R. 
H.  Carlisle;  secretary,  H.  W.  Strong; 
treasurer,  L.  J.  Hammond.  Main  office. 
Cleveland,  Ohio.  Branch  office,  17  S.  Des- 
plaines  St.,  Chicago,  III. 

STRONG  MACHINERY  6.  SUPPLY  CO. 
— 21  Walker  St.,  New  York,  N.  Y.  Manu- 
facturer of  insulated  screw  drivers.  Busi- 
ness established  1898.  President,  Charles 
E.  Strong;  vice-president,  Louis  E.  Strong; 
secretary  and  treasurer,  Louis  Kiselka; 
general  manager,  C.  E.  Strong. 

STRONG  MFG.  CO.— Sebring,  Ohio.  Man- 
ufacturer of  lighting  reflectors,  etc. 

STRONGHOLD. — Trade  name  for  ma- 
chinists’ wrenches  manufactured  by  the 
Peck,  Stow  & Wilcox  Co.,  Southington, 
Conn. 

STRONGHOLD. — Trade  name  for  belting 
manufactured  by  J.  E.  Rhoads  & Sons,  12 
N.  3rd  St.,  Philadelphia.  Pa. 

STROUD  6.  CO.,  E.  H.— 928-934  Fullerton 
Ave.,  Chicago,  111.  Manufacturers  of  coal 
crushing,  pulverizing  and  stoking  machin- 
ery. Business  established  1896.  Sales  rep- 
resentative. Matteson  Co,,  Pioneer  Bldg., 
Seattle,  Wash. 

STROWGER. — Trade  name  for  automatic 
telephone  switchboard  apparatus  manu- 
factured by  the  Automatic  Electric  Co., 
1001  W.  Van  Buren  St.,  Chicago,  111. 

STRUCTURAL  SLATE  CO.— Pen  Ami. 
Pa.  Manufacturer  of  slate  for  electrical 
purposes.  Business  established  1916.  Presi- 
dent, N.  M.  Male;  vice-president,  William 
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Bray;  secretary,  M.  L.  Parsons;  treasurer, 
William  H.  Smith  ; general  manager,  Wil- 
liam A.  Kitto.  Main  office.  Pen  Argyl,  Pa. 
Branch  offices,  313  Perry  Bldg.,  Philadel- 
phia. Pa.;  200  5th  Ave.,  New  York,  N.  Y.; 
718  Crllly  Bldg.,  Chicago,  111.;  6353  Vine- 
wood  St.,  Detroit,  Mich.;  Waco,  Tex.;  255 
Frick  Bldg.  Annex,  Pittsburgh,  Pa.;  622 
Old  South  Bldg.,  Boston,  Mass. 

STRUCTURAL  STEEL  FOR  OUTDOOR 
SUBSTATIONS,  ETC.  — Structural  steel 
used  In  the  construction  of  outdoor  sub- 
stations, transformer  platforms,  special 
steel  structures,  .etc.,  consists  of  angles, 
channels,  I-beams,  T-bars  and  T-rails, 
flats,  etc.  These  forms  do  not  differ  any 
from  other  structural  steel  shapes,  for  use 
in  buildings,  etc.,  except  that  special  at- 
tention must  be  given  to  prevent  corrosion 
from  the  constant  exposure  to  the  ele- 
ments. This  means  that  the  steel  must  be 
thoroughly  cleaned  and  painted  or  galva- 
nized, usually  before  being  shipped  out  on 
the  Job. 

Manufacturers: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste. 
Marie,  Ont.,  Can. 

Atlas  Iron,  Wire  & General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont., 
Can. 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St..  Chicago.  111. 
(See  display  adv.  page  1258.) 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Fran  cisco,  Cal. 

Burke  Furnace  Co.,  320  E.  North  Water 
St.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Carnegie 'Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh, Pa. 

Coombs  & Co.,  R.  D.,  30  Church  St.,  New 
York.  N.  Y.  # 

Erie  Steel  Construction  Co.,  615  Hay- 
barger  Lane,  Erie,  Pa. 

Fabricated  Steel  Products  Corp.,  Lee- 
tonia.  Ohio. 

Flour  City  Ornamental  Iron  Co.,  27th  St. 
and  28th  Ave.,  S.,  Minneapolis,  Minn. 

International  Steel  Tie  Co.,  The,  16702 
Waterloo  Road,  Cleveland,  Ohio. 

Lookout  Boiler  & Mfg.  Co.,  Chattanooga, 
Tenn.  * 

Petroleum  Iron  Works  Co.,  The,  Drawer 
539,  Sharon,  Pa. 

ROYAL  ELECTRIC  MFG.  CO.,  656-606 
E.  40th  St.,  Chicago.  111.  "Royal.” 

SCHWEITZER  & CONRAD,  INC.,  4481- 
4439  Ravenswood  Ave.,  Chicago,  111. 

Southern  Electrical  Equipment  Co.,  Char- 
lotte. N.  C. 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

STRUCTURES,  STEEL,  SPECIAL  FOR 
TRANSMISSION  LINES,  ETC.— The  inter- 
connection of  overhead  transmission  lines 
and  the  necessity  of  having  facilities  for 
switching  the  various  sections  of  line  in 
emergencies  has  resulted  in  the  develop- 
ment of  steel  structures  for  outdoor  use  at 
such  points.  Where  only  two  lines  are  in- 
volved it  can  be  done  on  poles  with  special 
crossarms,  but  if  there  are  lines  in  several 
directions  a more  elaborate  structure  is  re- 
quired. The  structure  must  be  of  such  size 
and  shape  as  to  support  hand-operated  dis- 
connectives  controlled  from  below,  and  the 
necessary  insulators  for  bringing  the  con- 
nections to  the  switches.  Ample  clearance 
must  be  provided  from  ground  and  other 
phases,  and  with  the  higher  voltage  thi< 
requires  a structure  of  considerable  size. 

Manufacturers: 

Archbold-Brady  Co.,  Syracuse,  N.  Y. 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  LaSalle  St..  Chicago,  I1L 
(See  display  adv.  page  1258.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Coombs  & Co.,  R.  D.,  30  Church  8L, 
New  York,  N.  Y. 

Erie  Steel  Construction  Co.,  615  Hay- 
barger  Lane,  Erie,  Pa. 

Fabricated  Steel  Products  Corp.,  Lee- 
tonla,  Ohio. 

Flour  City  Ornamental  Iron  Co..  27th  SL 
and  28th  Ave.,  S.,  Minneapolis,  Minn. 

HUBBARD  & CO..  6301  Butler  St.,  Pitts- 
burgh, Pa- 

International  Steel  Tie  Co.,  The,  16702 
Waterloo  Road,  Cleveland,  Ohio. 

Lookout  Boiler  & Mfg.  Co.,  Chattanooga, 
Tenn. 

WVilsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

STRUTHERS- WELLS  CO.— Warren,  Pa. 
Manufacturer  of  penstocks,  storage  tanks 
and  other  steel  plate  construction.  Busi- 
ness established  1851.  President.  K.  M. 
Andrews;  vice-president,  E.  D.  Wetmore; 
vice-president  and  sales  manager.  R.  8. 
Hall;  secretary,  E.  A.  Arnold;  treasurer. 
R.  C.  White;  general  manager,  H.  W.  Co- 
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narro.  Main  office,  Warren,  Pa.  Branch 
office,  50  Church  St.,  New  York,  N.  Y. 

STUART. — Trade  name  for  attachment 
plugs  manufactured  by  the  Peerless  Light 
Co.,  663  W.  Washington  Blvd.,  Chicago,  111. 

STUART- HOWLANQ  CO.— Congress  & 
Purchase  Sts.,  Boston.  Mass.  Manufactur- 
er of  magnet  wire.  President  and  treas- 
urer, Guilford  M.  Stuart. 

STUART  PRODUCTS  CORP.— 665  Wash- 
ington Blvd.,  Chicago,  111.  Manufacturer 
of  dry  batteries  and  phonograph  lights. 
President,  M.  H.  Herskovitz;  vice-presi- 
dent and  general  manager,  William  .Her- 
skovitz; secretary  and  treasurer,  Abraham 
Herskovitz. 

STUBS’  IRON  WIRE  GAGE.— Another 
name  for  the  Birmingham  Wire  Gage, 
which  see. 

STUCCO-APPLYING  MACHINES,  MO- 
TOR-DRIVEN. — Machines  consisting  of 
mixing  chambers  together  with  suitable 
pumping  mechanism  for  forcibly  projecting 
thin  mixtures  of  cement  or  stucco,  through 
a hose  and  nozzle  to  coat  surfaces  of  build- 
ings, tunnels,  etc. 

Manufacturer: 

Hodges  Stucco  Machine  Co.,  The,  3618 
C o 1 e r a i n Ave.,  Cincinnati,  Ohio. 
“Hodges.” 

STUCKI  CO.,  A.— 419  Oliver  Bldg.,  Pitts- 
burgh. Pa.  Manufacturer  of  side  bearings. 
* Business  established  1908.  A.  Stucki, 
proprietor. 

STUDIO  LAMPS. — See  Lamps,  blue- 
printing. photoengraving  and  photographic. 

STUDIO  LITE. — Trade  name  for  com- 
mercial lighting  fixtures  manufactured  by 
the  Lighting  Studios  Co.,  220  W.  42nd  St., 
New  York.  N.  Y. 

STUDS,  FIXTURE.— Small  metal  fittings 
with  a nipple  for  fastening  a fixture  stem 
to  the  stud  and  three  or  four  slotted  or 
drilled  feet  for  attachment  by  bolts  to  an 
outlet  box.  The  studs  are  made  hollow, 
that  is  the  hickey  type,  or  solid  for  straight 
electric  fixtures. 

Manufacturers: 

American  Brass  & Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Amrevo  Electric  Co..  2309  Archer  Ave., 
Chicago,  111.  "Godfrey.” 

Austin  Co..  The  M.  B.,  108-16  S.  Des- 
plaines  St..  Chicago,  111. 

Fralick  & Co.,  S.  R..  15  S.  Clinton  St., 
Chicago.  111.  “Kwlkon”;  "Kwikon  No- 
bolt.” 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
"Square  Gee.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago  ,111. 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass.  (Insulated) 

Michigan  Stamping  Co.,  Detroit.  Mich. 

M.  S.  W.  Mfg.  Co..  Inc.,  1527-1529  Niag- 
ara St.,  Buffalo.  N.  Y. 

National  Acme  Co..  The.  E.  131st  St.. 
& Colt  Rd.,  Cleveland.  Ohio.  "Nameo.” 

National  Acme  Co..  The.  278  De  Cour- 
celles,  St.  Henri.  Montreal,  Que.,  Can. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional” fixture  studs  are  stamped  from 
a special  highgrade  steel — No.  11  B.  & 
S.  Gage — and  while  lighter,  are  strong- 
er than  any  other  fixture  studs  on  the 
market.  "National”  fixture  studs  are 
sherardized,  the  only  method  through 
which  they  can  be  uniformly  protected 
against  corrosion.  See  display  adv. 
pages  1302-4. — Adv. 

Pratt-Chuck  Co.,  The  , Frankfort,  N.  Y. 

RATTAN  MFG.  CO.,  THE.  552  State  St., 
New  Haven,  Conn.  (See  display  adv. 
page  1308.) 

Schwartz  & Bro.,  S.  Robert,  729-31 
Broadway,  New  York,  N.  Y.  "Esrob- 
ert.” 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave..  Pittsburgh.  Pa. 

THOMAS  & BETTS  CO.,  THE,  63  Vesey 
St..  New  York.  N.  Y.  ”T.  & B.” 

STUDY,  DEVELOPMENT,  FOR  TELE- 
PHONE  SYSTEMS.— Any  consideration  of 
the  amount  and  location  of  telephone  busi- 
ness which  may  be  expected  in  the  future. 
Though  based  on  many  facts  gathered,  the 
findings  are  largely  based  on  judgment  and 
are  full  of  error.  Unforeseen  factors  arise 
which  upset  the  most  carefully  made  study, 
yet  it  pays  to  look  ahead  as  far  as  can  be 
seen. 

STUPAKOFF  LABORATORIES,  THE.— 
6617-6627  Hamilton  Ave.,  Pittsburgh.  Pa. 
Manufacturer  of  pyrometers,  Nernst  lamps 
and  high  temperature  porcelain  insulators. 

STURDY. — Trade  name  for  ignition  coils 
and  heating  device  plugs  manufactured  by 
the  Gray -Heath  Co.,  544  N.  Parkside  Ave., 
Chicago  ,111. 


STURTEVANT  CO.,  B.  F.— Boston,  Mass. 
Manufacturer  of  motors,  motor- generators, 
generators,  electric  fans,  blowers,  heaters 
and  vacuum  cleaners.  Business  established 
1860.  President,  E.  N.  Foss;  vice-presi- 
dent and  general  manager,  E.  B.  Freeman; 
secretary,  Noble  Foss;  treasurer,  B.  S. 
Foss;  sales  manager,  H.  W.  Page.  Main 
office,  Damon  St.,  Hyde  Park,  Boston, 
Mass.  Factories,  Hyde  Park,  Mass.,  and 
Galt,  Ont.,  Can.  Branch  offices,  306  Wal- 
ton Bldg.,  Atlanta,  Ga.;  555  John  Hancock 
Bldg..  Boston,  Mass.;  100  Bedford  Ave., 
Buffalo.  N.  Y.;  530  S.  Clinton  St.,  Chicago. 
111.;  604  Provident  Bank  Bldg.,  Cincinnati, 
Ohio;  330  Guardian  Bldg.,  Cleveland,  Ohio; 
3411  Knight  St.,  Dallas,  Tex.;  406  Mar- 
quette Bldg.,  Detroit,  Mich.;  36  Pearl  St., 
Hartford,  Conn.;  412  Reliance  Bldg.,  Kan- 
sas City,  Mo.;  804  Metropolitan  Life  Bldg., 
Minneapolis,  Minn.;  52  Vanderbilt  Ave., 
New  York,  N.  Y.;  135  N.  3rd  St.,  Phila- 
delphia. Pa.;  711  Parks  Bldg.,  Pittsburgh, 
Pa.;  1024  Granite  Bldg.,  Rochester,  N.  Y.; 
2086  Railway  Exchange  Bldg.,  St.  Louis. 
Mo.;  818  McIntyre  Bldg..  Salt  Lake  City, 
Utah;  1006  Loan  & Trust  Bldg.,  Washing- 
ton, D.  C.;  759  Monadnock  Bldg.,  San 
Francisco.  Cal.;  1105  White  Bldg.,  Seattle, 
Wash.;  404  New  Birks  Bldg.,  Montreal. 
Que.,  210  Lumsden  Bldg.,  Toronto,  Ont., 
914  Somerset  Block,  Winnipeg,  Man.,  Can. 

SU-DIG. — Trade  name  for  spark  plugs 
manufactured  by  the  Superior  Motor  Power 
Co..  75  Spring  St.,  New  York,  N.  Y. 

SUBBASE. — The  structure  beneath  the 
base  of  and  supporting  an  electrical  ma- 
chine. Also  a porcelain  or  other  insulating 
part  below  the  base  of  a switch. 

SUBMARINE. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Superior  Machine  Co.,  De  Kalb,  111. 

SUBMARINE  CABLE  TELEGRAPHY.— 
Comparatively  short  lengths  of  submarine 
telegraph  cable  were  laid  as  early  as  the 
year  1851.  In  1856  a cable  was  laid  be- 
tween a point  in  Nova  Scotia  and  a point 
in  Newfoundland,  85  miles  apart.  Between 
1857  and  1866  four  attempts  were  made  to 
connect  America  and  Europe  by  submarine 
cable.  Satisfactory  communication  was  es- 
tablished on  July  27,  1866.  Additional 

cables  were  laid  in  1873,  1874,  1880,  1894, 
1900,  1901,  1905  and  thereafter,  until  at  the 
present  time,  there  are  submarine  strands 
connecting  points  In  the  United  States  and 
Canada  with  points  in  Europe — England, 
Ireland,  France  and  Germany.  In  1903  the 
Pacific  Ocean  was  spanned  by  a cable 
stretching  from-  Bam  .field  Creek,  British 
Columbia,  to  Australia,  followed  shortly 
afterwards  by  an  American  cable  laid  by 
the  Commercial  Pacific  Cable  Co.,  from  San 
Francisco  to  Honolulu  (Hawaii)  the  Phil- 
ippines (with  connections  to  Japan  and 
China)  and  to  Australia.  Since  1866  there 
has  been  an  American  cable  to  Cuba,  and 
since  1882  cable  connection  with  points  in 
South  America. 

At  the  present  time  there  are  about  300,- 
000  miles  of  submarine  cable  in  use,  hav- 
ing been  laid  at  a cost  of  approximately 
$350,000,000,  and  in  the  various  waters 
of  the  globe  more  than  fifty  cableshlps  are 
employed  in  maintaining  and  repairing 
these  submarine  lines.  With  the  exception 
of  the  United  States  Signal  Corps  cable 
between  Seattle,  Wash.,  and  Valdes, 
Alaska,  (1,725  miles)  practically  all  of  the 
submarine  cable  in  use  was  manufactured 
In  England,  and  British  companies  own 
the  only  modern  deep-sea  cable-laying 
ships.  Apparatus  used  in  equipping  cable 
terminal  offices  also  has  been  manufactured 
mainly  by  British  companies.  However, 
developments  to  take  place  in  the  near 
future  are  likely  to  attract  the  attention 
of  American  manufacturers  to  this  sub- 
stantial and  profitable  field. 

Since  the  advent  of  radio  telegraphy 
there  has  been  a tendency  to  weigh  well 
all  proposals  for  cable  extension,  but  as 
radio  has  progressed  it  has  become  ap- 
parent that  both  of  these  methods  of  long- 
distance communication  are  to  have  dis- 
tinctive fields  of  usefulness,  as  well  as 
serving  in  a complementary  sense.  Since 
the  close  of  the  late  war  cable  manu- 
facturers have  been  supplied  with  orders 
for  deep-sea  cable  which  will  keep  their 
works  going  at  full  capacity  for  many  years 
to  come.  Additional  cable  lines  are  being 
laid  at  the  present  time  and  many  more 
are  projected. 

By  means  of  improvements  in  cable  ter- 
minal apparatus  the  speed  at  which  a sub- 
marine cable  may  be  operated  has  about 
doubted  In  the  past  twenty  years.  Orig- 
inally, the  mirror  galvanometer  was  the 
only  receiving  instrument  employed.  This 
was  supplanted  by  Kelvin’s  siphon  re- 
corder, by  means  of  which  the  incoming 
signal  impulses  are  marked  on  a moving 
paper  tape  in  the  form  of  left  and  right 
swings  of  an  inking  siphon,  in  response  to 
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positive  and  negative  current  applications 
at  the  sending  end.  The  recorder  is  still 
widely:  used.  During  recent  years  a num- 
ber of  ingenious  relays  have  been  invented 
which  may  be  connected  directly  into  the 
cable  circuit  such  as  the  Brown  "drum” 
relay,  the  Gulstad  vibratlng-armature  re- 
lay, the  Bruce  relay,  the  Muirhead  gold- 
wire  relay,  the  Heurtley  magnified,  and  the 
Dixon  selenium-cell  relay  system.  Prac- 
tically all  of  the  deep-sea  cables  are  oper- 
ated duplex,  the  number  of  words  passed 
in  each  direction  simultaneously  ranging 
from  30  to  60  per  minute. 

The  apparatus  required  at  a cable  ter- 
minal station,  where  the  cable  is  duplexed, 
consists  of:  Terminal  line-battery,  total 
voltage  50;  one  set  of  sending  condensers 
(line  side  40  to  80  mf.);  one  set  of  sending 
condensers  (artificial  line  40  to  80  mf.); 
one  apex  resistance  unit  in  tenths  of  an 
ohm;  one  signaling  key;  one  automatic 
transmitter;  one  siphon  recorder;  one 
spare  recorder  suspension;  one  receiving 
condenser  (40  to  80  mf.);  one  resistance 
shunt  for  receiving  condenser,  up  to  10,000 
ohms;  one  magnetic  shunt  of  value  to  suit 
the  cable;  one  rheostat  for  series  resist- 
ance of  magnetic  shunt.  One  artificial 
cable  representing  electrical  characteristics 
of  the  real  cable  as  nearly  as  possible;  one 
subdivided  condenser,  divisions  as  low  as 
0.01  mf.;  one  rheostat  from  1 to  100  ohms; 
two  rheostats  from  1 to  500  ohms;  one 
rheostat  from  1,000  to  200,000  ohms;  two 
rheostats  from  1 to  10,000  ohms;  one  reli- 
able set  of  lightning  arresters. 

SUBMARINE  CABLES. — See  Cables, 
light  and  power,  submarine;  Cables,  tele- 
phone and  telegraph,  submarine. 

SUBMARINES,  SPECIAL  ELECTRICAL 
EQUIPMENT  FOR.  — Submarine  vessels 
have  a great  deal  of  electrical  equipment 
and  depend  on  this  equipment  entirely  for 
all  of  their  operations  while  submerged. 
The  amount  of  air  available  is  so  limited 
that  it  cannot  be  utilized  for  any  type  of 
fuel-consuming  engine  equipment  and 
therefore  d-c.  motors  which  operate  from 
a storage  battery  are  used  for  the  pro- 
pelling power,  operating  the  raising  and 
lowering  devices,  steering  mechanisms, 
ventilating  and  other  machines;  electric 
power  is  also  used  for  signals,  lighting, 
etc. 

While  the  submarine  is  operating  on  the 
surface  a prime  mover  is  operated  which 
drives  a generator  supplying  current  for 
most  of  the  operating  mechanisms  and  for 
charging  the  storage-  battery.  This  re- 
quires a high  class  of  equipment,  as  it 
must  be  very  rugged  and  dependable.  The 
equipment  is  very  often  special  in  its  ap- 
plication and  is  always  made  to  meet  very 
exacting  requirements  of  the  naval  author- 
ities. • 

Manufacturers: 

Diehl  Mfg.  Co..  The,  Trumbull  St.,  Ellza- 
bethport,  N.  J. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC..  5660  W.  Taylor  St.,  Chicago,  111. 
("Hughes”.  "Hotpoint”,  "Edison” 
electric  cooking  and  heating.)  (See  dis- 
play adv.  pages  1292-1293.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Seidler-Miner  Co.,  36  E.  Lamed  St., 
Detroit.  Mich.  "S-M." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

SUBSTATIONS,  AUTOMATIC.— The  de- 
sirability of  placing  substations  at  points 
where  they  will  permit  a saving  in  dis- 
tributing feeder  capacity  without  adding 
to  labor  costs  for  attendance  has  led  to 
the  development  of  control  systems  which 
make  it  possible  to  operate  substations 
automatically.  The  use  of  automatic  sub- 
stations is  of  particular  value  in  remote 
communities  and  at  points  on  electric  rail- 
ways where  it  is  difficult  to  maintain  volt- 
age at  certain  hours.  In  a-c.  automatic 
stations  the  pressure  regulators  are  auto- 
matic and  the  circuit  breakers  are  ar- 
ranged to  be  self-closing  on  out-going 
feeders.  If  a short-circuit  occurs  and  holds 
on,  the  breaker  remains  open  after  opening 
the  second  time.  In  d-c.  converter  substa- 
tions the  converter  is  started  whenever  the 
pressure  falls  below  a predetermined  value, 
and  stops  when  It  goes  above  the  maxi- 
mum desire  value.  Also  see  Substations, 
railway,  automatic. 

Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  Company  can  furnish 
from  standard  equipmeht  all  devices 
necessary  for  substations  of  any  com- 
mercial capacities.  With  substations 
made  automatic,  advantage  can  be 
taken  of  more  or  less  unreliable  sources 
of  power.  The  shorter  line  sections 
eliminate  excessive  line  drop  and  a 
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smaller  part  of  the  line  is  disabled  at 
any  one  time,  thus  reducing  the  time 
of  repair  and,  therefore,  the  duration 
of  signal  delays.  Automatic  sub- 
stations require  practically  no  attend- 
ance other  than  ordinary  maintenance. 
See  adv.  pages  1203-1223. — Adv. 

SUBSTATIONS,  CONSUMERS'.  — This 
applies  to  installations  of  high-tension  con- 
verting equipment  which  are  located  on 
the  premises  of  large  consumers  of  energy. 
They  are  sometimes  referred  to  as  trans- 
former rooms  when  the  equipment  consists 
chiefly  of  transformers.  In  the  case  of 
large  industrial  consumers  supplied  from 
overhead  lines  the  service  is  most  often 
supplied  from  an  outdoor  installation  of 
transformers,  with  fuses,  arresters  and  ac- 
cessories, such  as  are  described  under  Sub- 
stations. outdoor.  These  will  not  be  fur- 
ther discussed  here. 

The  indoor  substation  contains  trans- 
formers, high-tension  control  equipment 
and  sometimes  d-c.  converting  equipment. 
With  transformers  of  over  100  kw.  ca- 
pacity there  is  an  oil  switch  of  the  tank 
type  with  overload  relay,  disconnects  to 
isolate  the  switch  from  the  incoming  line, 
and  high-tension  bus  supports  to  carry  the 
connection  from  the  switch  to  the  trans- 
formers. If  the  energy  is  sold  as  un- 
transformed  energy,  there  must  be  current 
and  pressure  transformers  for  the  watt- 
hour  meter,  which  is  placed  on  the  high- 
tension  side  of  the  transformer.  In  such 
substations  the  entire  equipment  (except 
metering)  is  installed  at  the  consumer’s 
expense  and  remains  his  property. 

With  very  important  service,  where  an 
interruption  represents  a serious  loss  be- 
cause of  the  nature  of  the  manufacturing 
process,  it  is  usual  to  provide  two  sources 
of  supply.  In  such  cases  there  must  be  an 
oil  switch  on  each  Incoming  tap  with  bus 
connections  so  arranged  that  the  trans- 
formers may  be  thrown  to  the  other  line 
In  an  emergency.  This  calls  for  Interlock- 
ing arrangements  in  some  cases  to  prevent 
the  two  lines  being  thrown  in  together. 

With  a loop  connection  each  incoming 
line  must  be  equipped  with  an  oil  switch 
capable  of  breaking  the  line  current.  There 
must  be  a high-tension  bus  into  which 
each  side  of  the  loop  is  connected  and 
from  which  a tap  Is  taken  to  the  trans- 
formers. The  transformer  tap  must  have 
a separate  oil  switch  with  overload  relay. 
The  line  switches  are  equipped  with  re- 
verse-power relays  or  some  other  protec- 
tion which  will  cut  out  only  one  side  of 
the  loop  in  case  of  trouble.  In  such  cases 
the  line  switches  and  protective  relays  are 
placed*  in  a separate  room  and  remain  the 
property  of  the  power  company,  while  the 
transformer  switch  and  equipment  in  the 
transformer  room  became  the  property  of 
the  consumer. 

With  very  large  consumers  (2,000  to 
5,000  kw.)  the  substation  is  sometimes 
equipped  with  compartment  type  switches 
and  the  construction  is  of  the  type  used  in 
generating  stations.  In  such  cases  there 
are  sometimes  outgoing  feeders  at  the 
transmission  voltage  going  to  other  dis- 
tributing centers  on  the  property,  or  the 
distribution  may  be  at  2.300  volts  to  other 
buildings.  In  such  cases,  regulators  and 
the  usual  control  boards  of  a distribution 
substation  are  provided,  and  there  may  be 
an  operator  In  attendance. 

SUBSTATIONS,  OUTDOOR.— The  use  of 
outdoor  substations  has  become  increas- 
ingly common  in  recent  years.  The  large 
clearance  spaces  required  for  bus  connec- 
tions at  voltages  above  50,000  necessitates 
buildings  of  unusual  size  for  the  housing 
of  the  transformers  and  switching  equip- 
ment In  high-tension  substations.  This 
suggested  the  desirability  of  installing  the 
transformers  and  high-tension  switches 
outdoors  and  saving  the  cost  of  the  greater 
part  of  the  building.  Transformers  were 
equipped  with  weatherproof  types  of  por- 
celain bushings  and  oil  switches  were  de- 
signed for  outdoor  service.  The  bus  con- 
nections were  supported  by  timbers  and 
poles,  and  in  later  installations  by  steel 
skeleton  framework.  The  lightning  arrest- 
ers, disconnecting  switches,  fuses  and  other 
auxiliary  equipment  were  suitably  modified 
and  the  outdoor  substation  became  the 
usual  thing. 

W’ith  the  extension  of  high-voltage  dis- 
tribution lines  to  towns  and  outlying  in- 
dustries. the  outdoor  installation  of  trans- 
formers and  protective  eouipment  followed 
as  a matter  of  course.  The  equipment  for 
a town  requiring  less  than  100  kw.  consists 
of  a platform  for  the  transformers,  fuses, 
lightning  arresters  and  in  some  cases  a 
watt-hour  meter  to  record  the  total  en- 
ergy delivered.  The  platform  may  be  of 
timbers  supported  by  two  poles  or  a steel 
tower.  Steel- tower  installations  have  been 
worked  out  by  several  manufacturers  to 


provide  all  the  accessories  in  convenient 
form  for  rapid  assembly  on  the  site. 

These  usually  contain  fuses  of  the  car- 
bon tetrachloride  or  expulsion  type  on  the 
primary  side  of  the  transformers.  The 
fuses  are  arranged  conveniently  for  re- 
placement and  for  use  at  primary  discon- 
nectives  in  case  it  is  necessary  to  work 
on  the  transformer. 

Horn-gap  lightning  arresters  are  provided 
for  the  protection  of  the  transformers, 
and  these  are  accompanied  by  resistances 
in  the  ground  circuit  or  choke  coils  in  the 
line,  or  both.  The  use  of  hom-gap  ar- 
resters without  ground  resistance  Is  likely 
to  cause  interruptions  by  opening  the  cir- 
cuit breaker  at  the  point  of  supply.  The 
flow  of  power  following  a discharge  must 
therefore  be  limited  by  resistance  or  re- 
actance. 

If  the  substation  supplies  service  at  2,300 
volts  to  a town,  a meter  is  provided  by 
some  companies  on  the  2.300-volt  mains  as 
a check  on  the  distribution  losses  in  the 
town.  If  to  a mine  or  factory  the  voltage 
is  usually  220  or  440  and  the  meter  Is  lo- 
cated inside  the  first  building.  The  current 
and  potential  transformers  when  required 
for  such  meters  are  housed  from  the 
weather  in  suitable  boxes,  as  they  are  not 
suitable  for  outdoor  work. 

In  larger  installations  the  transformers 
are  placed  on  the  ground  within  a suitable 
fence  or  similar  enclosure.  Disconnective 
switches  are  provided  on  the  pole  top  by 
which  the  connection  can  be  “killed”  if  it 
is  necessary  to  work  on  them.  The  fuses 
are  omitted  and  an  oil  switch  substituted 
instead.  This  increases  the  ground  area 
and  usually  results  in  real  estate  being  pur- 
chased for  the  purpose,  or  (in  the  case  of 
an  industry)  set  aside  for  the  use  of  the 
substation. 

If  the  regulation  of  the  pressure  on  the 
transmission  line  is  subject  to  consider- 
able variation,  and  there  is  a further  loss 
of  voltage  on  the  2,300-volt  lines,  and  the 
requirements  of  the  service  demand  regula- 
tion within,  say  5%,  it  is  sometimes  ne- 
cessary to  provide  an  outdoor  type  auto- 
matic potential  regulator.  This  apparatus 
Is  made  adjustable  for  different  values  of 
line  drop  and  gives  much  more  satisfactory 
service  than  Is  possible  from  the  average 
high-voltage  line  without  regulators.  The 
regulator  must  be  Inspected  periodically  as 
It  contains  a small  motor  which  runs  con- 
tinuously. 

In  svstems  having  tie-line  connections, 
switching  stations  are  sometimes  estab- 
lished at  junctions  of  high-tension  lines. 
These  are  generally  used  only  for  discon- 
nective purposes  and  are  therefore  not  in- 
tended to  open  any  considerable  amount  of 
energy.  Pole -top  knife  switches  are  ar- 
ranged for  this  purpose  with  connecting 
rods  to  make  the  opening  of  the  three 
poles  simultaneous.  These  are  then 
brought  down  to  a handle  which  is  acces- 
sible to  the  patrolman  and  can  be  locked 
to  prevent  unauthorized  operation.  Where 
switches  of  this  type  may  be  required  to 
break  a small  current  they  are  provided 
with  arcing  horns  which  take  the  arc  as 
the  switch  op.ens  and  prevent  damage  to 
th#»  switch  contacts. 

The  outdoor  substation  reaches  its  most 
pretentious  form  in  systems  where  high- 
voltage  lines  (above  50,000)  are  brought  to 
a point  where  the  pressure  is  reduced  to 
a lower  transmission  voltage,  such  as  13,- 
000.  for  distribution  to  neighboring  towns 
and  Industries,  or  to  substations  within  a 
large  city.  In  such  cases  the  higher  line 
Is  of  the  suspension-insulator  type  and 
the  line  conductors  are  terminated  on  a 
dead-ending  tower  through  strain  insula- 
tors. These  structures  are  placed  over  the 
stendown  transformers  and  oil  switches 
which  are  of  large  capacity,  and  occupy 
a considerable  ground  area.  The  connec- 
tions from  the  high  line  to  switches  and 
transformers  are  carried  on  insulators  In 
the  open  and  must  be  kept  clear  of  the 
structure  sufficiently  to  prevent  an  arc 
over.  These  requirements  result  in  a steel 
truss  structure  with  several  members 
bridging  the  space  occupied  by  the  trans- 
formers and  oil  switches  which  becomes 
ouite  elaborate  and  not  much  less  costly 
than  an  inside  Installation. 

The  installation  includes  space  for  a set 
of  lightning  arresters  of  the  tank  type, 
with  disconnects  and  charging  facilities.  It 
Is  accompanied  by  the  necessary  switches 
and  disconnects  for  the  outgoing  lines,  if 
they  are  overhead. 

Where  the  outgoing  lines  go  to  city  sub- 
stations by  underground  routes  a building 
and  the  usual  indoor  type  of  oil  circuit 
breakers  are  generally  provided  with  a 
standard  indoor  type  of  construction. 

SUBSTATIONS,  OUTDOOR,  COMPLETE 
OR  UNIT  TYPE. — Complete  or  unit  type 
outdoor  substantions  are  made  to  provide 
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a substantial  and  efficient  equipment  for 
supplying  power  and  lighting  current  to 
small  towns  or  to  industrial  customers. 
The  substations  are  connected  to  the  high- 
tension  transmission  lines  of  the  power 
companies  and  operate  without  an  attend- 
ant, requiring  only  periodic  inspection. 
They  consist  essentially  of  a bank  of  step- 
down  transformers  with  complete  protec- 
tive fuses  or  oil  circuit-breakers,  arresters, 
choke  coils,  horn  gaps  and  sometimes  with 
switching  equipment. 

The  unit  type  design  has  the  important 
advantage  that  it  is  much  lower  in  cost 
per  kv-'a.  capacity  than  any  indoor  sub- 
station and  than  other  outdoor  substations 
constructed  according  to  special  designs. 
The  equipment  is  standardized  and  may 
be  used  for  varied  distribution  require- 
ments at  different  voltages  and  power  rat- 
ings by  selecting  the  proper  transforming, 
switching  and  protecting  units.  The  com- 
plete outfit  may  usually  be  shipped  and 
erected  much  more  quickly  than  special 
equipment. 

Manufacturers: 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

DELTA-STAR  ELECTRIC  CO..  2433-2459 
Fulton  St.,  Chicago,  111.  The  “Unit 
Type”  construction  which  is  standard 
with  this  company,  makes  It  possible 
to  construct  a wide  variety  of  designs 
of  substations,  example  shown  in  cut 
below.  When  it  becomes  necessary  to 
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Delta-Star  Unit  Type  Outdoor 
Substation 

add  to  the  capacity  of  a substation 
built  of  these  parts,  it  is  only  neces- 
sary to  repeat  orders  for  parts  already 
in  use.  Damage  Is  easily  and  quickly 
repaired.  The  appearance  of  the  sub- 
station when  complete  Is  creditable, 
and  does  not  detract  from  the  value  of 
neighboring  properties. — Adv. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Substations  equipped  complete 
and  specially  fitted  for  every  condi- 
tion. See  display  advertisement  on 
page  1261. — Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Large  or  small  outdoor 
transformer  substations  complete  or 
any  of  the  component  apparatus  for 
assembly  by  customer.  The  outdoor 
substation  is  a useful  adjunct  which 
enables  the  operating  company  to  sup- 
ply commercial  power  from  any  high- 
tension  system  and  thus  enlarges  the 
field  for  service  at  a low  initial  cost 
and  expense  for  maintenance.  Trans- 
formers supplied  with  G-E  substations 
give  successful  outdoor  operation  under 
greatly  varied  climatic  conditions  where 
a reliable  weather-proof  construction 
is  essential.  Standard  sizes  and  volt- 
age ratings  have  been  established  to 
cover  all  outdoor  substation  require- 
ments. G-E  outdoor  substation  ap- 
paratus is  described  in  Bulletin  47706- 
A.  Other  G-E  service  in  electric  power 
transmission  and  distribution  Is  por- 
trayed on  page  1205. — Adv. 
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Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco." 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  & C." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SUBSTATIONS,  PORTABLE,  COM- 
PLETE,— Substations  designed  for  ready 
transportation  from  place  to  place  are 
found  advantageous  to  take  care  of  sea- 
sonal variations  of  load,  chiefly  in  electric 
railway  service.  Where  extra  cars  are  put 
on  for  a few  days  to  take  care  of  a county 
fair  or  other  public  event  at  one  season 
and  traffic  facilities  are  likewise  increased 
at  another  point  at  some  other  season  of 
the  year,  a portable  substation  serves  a 
very'  useful  function  in  keeping  up  schedule 
speed  under  abnormal  traffic  conditions. 
The  portable  substation  consists  of  trans- 
formers. motor-generator  or  synchronous 
converter,  and  the  necessary  switching,- 
control  and  protective  equipment;  all  these 
are  mounted  on  a car.  The  high-tension 
terminals  of  the  transformers  are  con- 
nected to  the  transmission  line;  with  a 
connection  from  the  generator  or  converter 
to  the  trolley  line,  and  a siding  for  the  car, 
the  substation  can  be  brought  into  serv- 
ice in  a few  hours  whenever  needed.  When 
not  needed  It  is  stored  at  a car  barn  where 
it  is  given  such  care  as  may  be  required. 
Manufacturers: 


Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Portable  substations,  con- 
sisting of  synchronous  converter  or 
motor  generator,  transformers,  switch- 
board and  accessories  arranged  ready 
tor  operation  in  a specially  built  car. 
Their  use  in  some  cases  has  saved  the 
cost  of  a spare  unit  in  several  sub- 
stations. See  adv.  pages  1293-1223. — 
Adv. 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco." 

Railway  & Industrial  Engineering  Co., 
Greensburg,  Pa.  “R.  and  I.  E." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore." 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  “Burke." 
(See  display  adv.  pages  1395-1402.) 


.-?y?-?TAT,ON8»  RAILWAY  auto. 
MATIC.  — Automatic  railway  substations 
are  sometimes  used  on  electric  interurban 
and  city  lines.  They  are  being  installed 
where  the  operating  cost  represents  a large 
percentage  of  the  yearly  charge,  and  have 
proven  successful  for  varied  conditions  ol 
railway  service.  Automatic  substations  are 
also  used  for  lighting  and  power  service  and 
water  power  developments  up  to  about 
2-000  kw.  The  stations  perform  practically 
all  or  the  functions  usually  delegated  to 
an  operator.  In  railway  service  they  oper- 
ate with  either  a sectionalized  line  or  a 
continuous  line.  In  the  latter  case,  they 
shift  load  from  one  station  to  adjoining 
mies,  thus  equalizing  the  load  demand  and 
giving  a higher  load  factor  for  the  entire 
system.  Sectionalized  lines  usually  have 
one  substation  for  each  section  which  may 
be  about  6 to  10  miles.  They  operate  by 
starting  or  stopping  the  station  in  response 
to  power  demand,  by  the  action  of  relays 
tending  to  keep  the  trolley  potential  at  or 
near  the  normal  operating  value.  They 
function  only  while  this  demand  lasts. 

As  most  of  these  stations  are  fed  by  a-c. 
transmission  lines  and  use  direct  current 
for  the  car  operation,  the  substation  equip- 
ment must  be  very  complete.  Step-down 
transformers  are  used  to  supply  alternating 
current  at  a suitable  voltage  to  a syn- 
chronous converter  or  motor- generator  set. 
Some  means  of  automatically  starting  up 
the  converter  and  bringing  it  into  syn- 
chronism must  • be  provided  and  the 
switches  must  all  operate  in  a definite  se- 
quence. There  is  a little  more  equipment 
than  Is  found  in  an  ordinary  substation  to 
take  care  of  additional  functions  not  ordi- 
narily provided  in  manually  operated  sta- 
tions. Protective  equipment  is  very  im- 
portant, as  the  stations  may  be  subjected 
to  heavy  overloads  at  times  and  the  serv- 
ice must  not  be  interrupted.  If  the  power 
supply  shouid  fail  while  a car  is  in  the  sec- 
tion the  equipment  must  be  arranged  to 
start  up  under  load. 


Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Automatic  stations  are 
now  available  for  application  as  fol- 
lows: Synchronous  converters  and  syn- 
chronous motor-generators  for  railway, 
lighting,  mining  and  Industrial  service; 


induction-motor  generators  for  railway, 
mining  and  industrial  service;  syn- 
chronous condensers  for  transmission 
service;  battery  charging  sets;  hydro- 
electric generators;  and  alternating 
current  feeder  stations.  Each  equip- 
ment, excepting  the  feeder  station  is 
arranged  to  start  under  predetermined 
conditions  and  continue  operating  as 
long  as  these  conditions  exist.  These 
may  be  demand  for  power,  operation 
of  a time  switch,  normal  stream  flow, 
etc.  The  equipments  are  arranged  to 
shut  down  under  certain  other  prede- 
termined conditions.  They  are  giving 
protection  against  overvoltage,  or  un- 
dervoltage, overload,  overheating,  polar- 
ity, reverse  power,  etc.  (Bulletin 
47730.)  See  adv.  page  1206. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

SUBSTATIONS,  TYPES  AND  USES.— 
The  assembly  of  transformers,  synchronous 
converter,  switches  and  building  required 
to  convert  energy  as  received  from  a trans- 
mission system  to  energy  as  required  for 
distribution  to  consumers  is  referred  to  as 
a substation.  If  there  is  no  equipment  be- 
yond a transformer  and  its  protective  de- 
vices and  the  energy  is  transformed  to  the 
voltage  at  which  it  is  used  in  the  imme- 
diate vicinity,  it  Is  properly  not  a substa- 
tion but  a transformer  room  or  vault. 

Substations  are  provided  where  the  dis- 
tance from  the  point  of  supply  becomes  too 
great  for  economy  of  investment  and  opera- 
tion. They  may  be  In  charge  of  an  attend- 
ant while  In  operation  or  automatic,  re- 
quiring only  occasional  inspection. 

Alternating-current  substations  are  sup- 
plied by.  transformers,  If  the  bulk  supply 
Is  at  60  cycles,  or  by  motor- generators  if 
the  frequency  of  the  bulk  supply  is  other 
than  60  cycles,  unless  the  distribution  fre- 
quency is  to  be  the  same  as  the  transmis- 
sion frequency  when  transformers  are  used. 

Direct-current  substations  are  supplied 
by  synchronous  converters  or  motor-gener- 
ators, the  converter  being  preferable  as  re- 
gards efficiency  and  first  cost,  but  being 
more  sensitive  to  system  disturbances. 

In  general,  substations  include  (a)  oil 
switches  and  a high-tension  bus  for  incom- 
ing lines,  (b)  converting  equipment  and  (c) 
distributing  feeder  switches,  regulators  and 
the  necessary  control  switchboards. 

SUBURBAN  LIGHTING  CO.  — Toledo. 
Ohio.  Manufacturer  of  electric  automobile 
heaters  and  headlight  dimmers. 

SUBWAY  BOXES. — See  Boxes,  subway 
branch. 

SUCCESS. — Trade  name  for  electric  per- 
forating machines  manufactured  by  the 
Capital  Novelty  Co.,  138  N.  12th  St.,  Lin- 
coln, Neb. 


SUCCESS. — Trade  name  for  fire  extin- 
guishers manufactured  by  Johns- Man ville, 
Inc.,  Madison  Ave.  and  41st  St.,  New  York, 
N.  Y. 

SUCCESS.  — Trade  name  for  electric 
washing  machine  manufactured  by  the  Mil- 
ler Mfg.  Co.,  Meyersdale,  Pa. 

SUCCESS. — Trade  name  for  boiler- tube 
cleaners  manufactured  by  Charles  Nuhring 
& Bro.,  1212  Walnut  St.,  Cincinnati,  Ohio. 

SUCCESS. — Trade  name  for  electric  dish- 
washer manufactured  by  the  Success  Dish 
Washing  Machine  Co.,  640  Cushman  St., 
Wooster,  Ohio. 

SUCCESS. — Trade  name  for  electric  milk- 
ing machines  manufactured  by  the  Success 
Milking  Machine  Co.,  1033  Winnebago  St., 
Milwaukee,  Wis. 

SUCCESS.  — Trade  name  for  electric 
washing  machines  manufactured  by  the  Su- 
perior Machine  Co.,  De  Kalb.  111. 

SUCCESS  DISH  WASHING  MACHINE 
CO.,  THE. — 640  Cushman  St.,  Wooster. 
Ohio.  Manufacturer  of  electric  dish-wash- 
ing machines.  President.  F.  W.  Blough; 
vice-president,  Harry  McCIarran;  secretary 
and  general  manager,  H.  S.  Palmer. 

SUCCESS  MILKING  MACHINE  CO.— 
1033  Winnebago  St..  Milwaukee,  Wis. 
Manufacturer  of  electric  milking  machines. 
Business  established  1916.  President,  and 
general  manager,  George  H.  Barber;  vice- 
president,  J.  C.  Barber;  secretary  and 
treasurer.  C.  B.  Harbaugh. 

SUCTION  CLEANERS.  — See  Vacuum 
cleaners,  portable;  Vacuum  cleaners,  semi- 
portable or  heavy  duty;  Vacuum  cleaners, 
stationary. 


SUCTION  SYSTEM  CLEANING  CO. 
THE. — Sidney,  Ohio.  Manufacturer  ol 
electric  vacuum  cleaners.  President,  G.  E 
Cyphers;  secretary,  Ruth  J.  Bennett;  man- 
ager,  H.  E.  Bennett. 


SUDAN. — Trade  name  for  heavy  density 
Regent  glassware  manufactured  by  the 


695 


Ivanhoe-Regent  Works  of  General  Electric 
Co.,  5716  Euclid  Ave.,  Cleveland,  Ohio. 

S.  U.  E.  CO. — 89  Beach  St.,  Boston,  Mass. 
Manufacturer  of  electric  heating  devices. 
Business  established  1919.  Factory,  Brain- 
tree, Mass.  E.  L.  Emerson,  proprietor. 

SUESS  GLASS  CO.  — 8th  and  Virginia 
Sts.,  Seattle,  Wash.  Manufacturer  of 
automobile  lamp  lenses.  President  and 
treasurer,  John  B.  Suess;  secretary,  H.  A. 
Hurlbert. 

SULLIVAN  &.  SONS  MFG.  CO.,  J.— 2224 
N.  9th  St.,  Philadelphia,  Pa.  Manufacturer 
of  ' electrical  tapes.  President  and  treas- 
urer, J.  Russell  Sullivan;  vice-president 
and  general  manager,  J.  R.  Bux;  secretary, 
Charles  G.  Frick. 

SULLIVAN  MACHINERY  CC*.— Chicago, 
111.  Manufacturer  of  motor-driven  air  com- 
pressors and  electric  coal  mining  machines. 
Business  established  1850.  President,  F.  K. 
Copeland;  vice-presidents,  Howard  T. 
Walsh  and  Arthur  E.  Blackwood;  secre- 
tary, Thomas  W.  Fry;  treasurer,  J.  Dun- 
can Upham;  sales  manager,  Howard  T. 
Walsh.  Main  office,  122  S.  Michigan  Ave., 
Chicago,  111.  Factories,  Chicago,  111.  and 
Claremont,  N.  H.  Branch  offices,  Birming- 
ham, Ala.;  Boston,  Mass.;  Claremont, 
N.  H.;  Denver,  Colo.;  Duluth,  Minn.;  Cleve- 
land, Ohio;  Dallas,  Tex.;  Joplin,  Mo.; 
Knoxville,  Tenn.;  New  York,  N.  Y.;  Pitts- 
burgh, Pa.;  Huntington,  W.  Va.;  St. 
Louis,  Mo.;  Salt  Lake  City,  Utah;  San 
Francisco,  Cal.;  Spokane,  Wash.;  El  Paso, 
Tex. 

SULLIVAN  OIL  CO.— 413  N.  Wells  St., 
Chicago.  111.  Manufacturer  of  lubricating 
oils  and  greases. 

SULPHATE  ION.— The  SO*  part  of  a 
sulphate  salt  which  is  set  free  at  the  anode 
during  electrolysis. 

SULPHURIC  ACID Sulphuric  acid  is  a 

heavy  acid  used  in  diluted  form  as  an 
electrolyte  in  lead  storage  batteries,  as  a 
cleaning  agent  and  acid  in  some  other 
electrolytic  processes  and  for  many  other 
purposes.  Its  chemical  formula  is  HaSO«; 
Specific  gravity  (concentrated)  1.835  at 
60°F.  It  is  usually  supplied  in  large  glass 
carboys  in  the  concentrated  form.  In  the 
electrical  industry,  it  is  nearly  always  di- 
luted for  use,  especially  when  preparing 
the  electrolyte  for  storage  batteries.  It 
should  always  be  mixed  in  a glass  or  earth- 
enware vessel  or  hard  rubber  Jar,  and  the 
acid  should  always  be  added  to  the  water 
and  never  the  water  to  acid,  as  the  heat 
formed  in  the  latter  case  may  cause  an 
explosion. 

Manufacturers: 

Central  Chemical  Co.,  4200  S.  Marshfield 
Ave.,  Chicago,  111. 

COOPER  & CO.,  CHARLES,  194  Worth 
St.,  New  York,  N.  Y. 

Du  Pont  de  Nemours  & Co.,  E.  I.,  Wil- 
mington, Del. 

Eagle-Picher  Lead  Co.,  208  S.  LaSalle 
St.,  Chicago,  111. 

General  Chemical  Co.,  25  Broad  St.,  New 
York,  N.  Y. 

General  Platers’  Supply  Co.,  Inc.,  489-493 
Broome  St.,  New  York,  N.  Y.  “G.  P.  S." 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio. 

Harsh  aw.  Fuller  & Goodwin  Co.,  Phila- 
delphia, Pa. 

Kalbfleisch  Corp.,  The,  31  Union  Sq., 
West.  New  York,  N.  Y. 

Malllnckrodt  Chemical  Works,  St.  Louis, 
Mo. 

Matthiessen  & Hegeler  Zinc  Co.,  La  Salle, 

Merrimac  Chemical  Co.,  Boston,  Mass. 

Riverside  Acid  Works,  Warren,  Pa. 

SUMMIT. — Trade  name  for  copper  as- 
bestos gaskets  made  by  Akron  Metallic 
Gasket  Co.,  150  N.  Union  St.,  Akron,  Ohio. 

SUMTER. — Trade  name  for  high-pres- 
sure piston  packing  manufactured  by  the 
General  Asbestos  & Rubber  Co.,  27  Cum- 
berland St.,  Charleston,  S.  C. 

SUMTER. — Trade  name  for  ignition  mag- 
neto generators  manufactured  by  the  Split- 
dorf  Electrical  Co.,  98  Warren  St.,  Newark, 
N.  J. 

SUN. — Trade  name  for  oil  and  grease 
cups  manufactured  by  the  American  In- 
jector Co.,  175-14th  Ave.,  Detroit,  Mich. 

SUN. — Trade  name  for  photoengraving 
lamps  manufactured  by  the  New  York  En- 
gravers’ Supply,  230-234  W.  17th  St.,  New 
York,  N.  Y. 

SUN. — Trade  name  for  lubricating  oils 
manufactured  by  the  Sun  Co.,  1428  S.  Penn 
Sq.,  Philadelphia,  Pa. 

SUN  CO. — Philadelphia,  Pa.  Manufact- 
urer of  lubricating  ells.  Business  estab- 
lished 1901.  President,  J.  Howard  Pew; 
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vice-presidents.  Robert  C.  Pew,  John  G. 
Pew,  J.  Edgar  Pew,  F.  S.  Mcllhenny,  vice- 
president  and  sales  manager,  J.  N.  Pew; 
secretary  and  treasurer,  Frank  Cross. 
Main  office,  1428  S.  Penn  Sq.,  Philadelphia, 
Pa.  Factories,  Marcus  Hook,  Pa.;  To- 
ledo, Ohio;  Yale,  Okla.  Branch  offices, 
Akron,  Ohio;  Atlanta,  Ga. ; Baltimore,  Md. ; 
Battle  Creek,  Mich.;  Boston,  Mass.;  Buffalo, 

N.  Y. ; Chicago,  111.;  Cincinnati.  Ohio; 
Cleveland,  Ohio;  Dallas,  Tex.;  Dayton, 
Ohio;  Detroit,  Mich.;  Flint,  Mich.;  Grand 
Rapids,  Mich.;  Indianapolis,  Ind.;  Jackson, 
Mich.;  Los  Angeles,  Cal.;  Milwaukee,  Wis.; 
Minneapolis,  Minn.;  Montreal,  Que.,  Can.; 
New  Orleans,  La.;  New  York,  N.  Y.;  Nor- 
folk, Va. ; Pittsburgh,  Pa.;  San  Francisco, 
Cal.;  St.  Louis,  Mo.;  Syracuse,  N.  Y.;  To- 
ledo, Ohio;  Toronto,  Ont.,  Can.;  Kansas 
City,  Mo. 

SUN-LIGHT  ARC  CORP.-New  York, 
N.  Y.  Manufacturer  of  arc  lamps  for  mo- 
tion picture  studios,  textile  mills,  etc. 
President,  J.  Justice  Harmer;  vice  presi- 
dents. J.  Searle  Dawley,  Frank  Elliott; 
vice-president  and  treasurer,  Charles  H. 
Banning;  secretary,  William  Louis  Payne. 
Main  office,  1600  Broadway,  New  York, 
N.  Y.  Branch  office,  Hollywood,  Cal. 

SUN-RAY.  — Trade  name  for  electric 
heating  pads  manufactured  by  the  Sun- 
Ray  Mfg.  Co.,  720  S.  Main  St.,  Oshkosh, 
Wis. 

SUN-RAY  MFG.  CO.— 720  S.  Main  St., 
Oshkosh,  Wis.  Manufacturer  of  electric 
heating  pads.  Business  established  1916. 
President,  J.  R.  Mentzel;  vice-president, 
Ira  Hall;  secretary,  treasurer  and  general 
manager,  A.  W.  Dunham.  Sales  represen- 
tatives, A.  Hall  Berry.  71  Murray  St.,  New 
York,  N.  Y. ; A.  E.  Morrow,  9 S.  Clinton 
St.,  Chicago,  111.;  Panama  Lamp  & Com- 
mercial Co.,  San  Francisco,  Cal. 

SUN  SHELL. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  Lorin  W. 
Young,  Inc..  214  E.  40th  St.,  New  York, 

N.  Y. 

SUNBEAM. — Trade  name  for  electric  iron 
manufactured  by  the  Chicago  Flexible 
Shaft  Co.,  5600  W.  Roosevelt  Rd.,  Chicago, 

SUNBEAM. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Silent  Washer  Co.,  Clintonville,  Wis. 

SUNBEAM. — Trade  name  for  electric 
headlights  and  turbogenerators  manu- 
factured by  the  Sunbeam  Electric  Mfg.  Co., 
Evansville,  Ind. 

SUNBEAM. — Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Sunbeam 
Incandescent  Lamp  Division,  National 
Lamp  Works  of  General  Electric  Co., 
500  S.  Clinton  St.,  Chicago,  111. 

SUNBEAM  DOMESTIC  APPLIANCE  CO. 
— Evansville,  Ind.  Manufacturer  of  electric 
washing  machines.  President.  W.  A.  Car- 
son;  vice-president  and  general  manager, 

O.  F.  Fischedick;  secretary,  E.  D.  Weymss. 
Business  established  as  the  Surf  Mfg.  Co., 
Milwaukee,  Wis.,  in  1919. 

SUNBEAM  ELECTRIC  MFG.  CO. — 

Evansville,  Ind.  Manufacturer  of  electric 
headlights,  turbogenerators  and  farm  light- 
ing and  power  plants.  Business  estab- 
lished 1883.  President,  W.  H.  McCurdy; 
vice-president,  treasurer  and  general  man- 
ager, W.  A.  Carson;  secretary,  J.  D.  Craft; 
sales  manager  (Headlight  Division),  J. 
Henry  Schroeder;  sales  manager  (Farm- 
Lite  Division),  E W.  Jones.  Main  office, 
Evansville,  Ind.  Branch  offices,  52  Vander- 
bilt Ave.,  New  York,  N.  Y. ; 1051  McCor- 
mick Bldg.,  Chicago,  111.  Sales  represen- 
tatives: S.  Herbert  Lanyon,  607  New  Call 
Bldg.,  San  Francisco,  Cal.;  O’ Fallon  Rail- 
road Supply  Co.,  214  N.  6th  St.,  St.  Louis, 
Mo.;  Fleming  & Cardozo,  Broadway  Na- 
tional Bank  Bldg.,  Richmond,  Va. 

SUNBEAM  FARM-LITE.  — Trade  name 
for  farm  lighting  and  power  plant  manu- 
factured by  the  Sunbeam  Electric  Mfg.  Co., 
Evansville,  Ind. 

SUNBEAM  INCANDESCENT  LAMP 
DIVISION,  NATIONAL  LAMP  WORKS  OF 
GENERAL  ELECTRIC  CO.— 500  S.  Clinton 
St..  Chicago,  111.  Manufacturer  of  incan- 
descent lamps.  H.  B.  Vanzwoll,  general 
manager. 

SUN  BOWL. — Trade  name  for  reflector 
radiator  manufactured  by  the  Simplex 
Electric  Heating  Co.,  85  Sidney  St.,  Cam- 
bridge, Mass. 

SUNBURST. — Trade  name  for  electric 
heaters  manufactured  by  the  Estate  Stove 
Co.,  Hamilton,  Ohio. 

SUNDH  ELECTRIC  CO.— 209  Parkhurst 

St..  Newark,  N.  J.  Manufacturer  of  electric 
control  apparatus.  Business  established 
1903.  President  and  treasurer,  W.  E. 
Quimby;  secretary,  T.  M.  Belknap;  general 


manager.  Frank  W.  Smith;  sales  manager, 
L.  Larsen.  Sales  representatives,  H.  J. 
Kaufman.  Peoples  Gas  Bldg.,  Chicago,  111.; 
V.  W.  Shear  & Co.,  Akron,  Youngstown. 
Cleveland,  Ohio;  Industrial  Engineering 
Co..  St.  Louis,  Mo.;  Rutherford  & Upte- 
graff,  Pittsburgh.  Pa.;  Arthur  H.  Abbott, 
Boston,  Mass.;  Edgar  S.  Clark,  Philadel- 
phia. Pa. 

SUNFLOWER. — Trade  name  for  electric 
heater  manufactured  by  Landers,  Frary  & 
Clark,  New  Britain,  Conn. 

SUNLIGHT. — Trade  name  for  carbon 
lamps  and  motors  manufactured  by  the 
Sunlight  Electrical  Mfg.  Co.,  523  Dana  Ave., 
Warren,  Ohio. 

SUN-LIGHT  ARC  CO.,  INC.— 218  W.  48th 
St..  New  York,  N.  Y.  Manufacturer  of  arc 
lamps. 

SUNLIGHT  ELECTRICAL  MFG.  CO., 

THE.— 523  Dana  Ave.,  Warren,  Ohio. 
Manufacturer  of  incandescent  lamps  and 
fractional  horsepower  motors.  Business  es- 
tablished 1917.  President,  R.  B.  Wick; 
vice-president,  C.  L.  Wood;  secretary, 
treasurer  and  general  manager,  J.  B.  Esta- 
brook.  Sales  representatives,  Electrical 
Machinery  Sales  Co.,  327  S.  LaSalle  St., 
Chicago,  111.;  Garland- Affolter  Engineering 
Co..  323  Rialto  Bldg.,  San  Francisco,  Cal.; 
C.  O.  Hall,  147  W.  35th  St..  New  York, 
N.  Y.;  L.  M.  Sperry,  917  Pine  St.,  SL 
Louis.  Mo.;  C.  A.  Cotton,  92  Pearl  St.,  Bos- 
ton. Mass. 

SUNLIGHT  REFLECTOR  CO.— 226  Pa- 
cific St.,  Brooklyn,  N.  Y.  Manufacturer  of 
lighting  reflectors.  Business  established 
1898. 

SUNNY  LINE  APPLIANCES,  INC.— 4058 
Beaufait  Ave.,  Detroit.  Mich.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1921.  President  and 
general  manager,  F.  C.  Sebulske,  Jr.;  vice- 
president,  F.  P.  Goettman;  secretary,  H. 

P.  Heaton;  treasurer,  W.  C.  Hegge. 

SUNNYSUDS.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Sunny  Line  Appliances,  Inc.,  4058  Beaufait 
Ave.,  Detroit,  Mich. 

SUN  RAY. — Trade  name  for  lighting  re- 
flector manufactured  by  the  Sunlight  Re- 
flector Co.,  226  Pacific  St.,  Brooklyn,  N.  Y. 

SUNSTRAND  ADDING  MACHINE  CO.— 
Rockford,  111.  Manufacturer  of  motor- 
driven  adding  and  calculating  machines. 
President,  W.  A.  Brolin;  vice-president, 

G.  D.  Sundstrand;  secretary  and  treasurer, 

H.  L.  Olson. 

SUPEDO. — Trade  name  for  electric  hair 
wavers  manufactured  by  the  LeBijou  Spe- 
cialties, 186  N.  LaSalle  St..  Chicago,  Ilf 

SUPER  ENCO. — Trade  name  for  flash- 
lights and  flashlight  batteries  manufactured 
by  the  Enterprise  Electric  Novelty  Co., 
Inc.,  603  W.  130th  St.,  New  York,  N.  Y. 

SUPER- REFIN  ED. — Trade  name  for  sil- 
ver for  anodes  produced  by  T.  B.  Hagstoz 
& Son,  709  Samson  St.,  Philadelphia,  Pa. 

SUPER  SEASONED.— Trade  name  .for 
fiber  sheets,  rods,  tubes,  washers  and  spe- 
cialties manufactured  by  the  National  Fibre 
& Insulation  Co.,  Yorklyn,  Del. 

SUPER  SIX. — Trade  name  for  storage 
battery  steam  generator  manufactured  by 
S.  R.  M.  Orum,  North  Philadelphia,  Pa. 

SUPERB. — Trade  name  for  electric  scales 
manufactured  by  the  Pelouze  Mfg.  Co.,  232 
E.  Ohio  St.,  Chicago,  111. 

SUPERB  A.— Trade  name  for  lighting  re- 
flectors manufactured  by  the  Gilbert  Elec- 
tric Shade  Co.,  101  Warren  St.,  New  York, 
N.  Y. 

SUPERHEATER  CO.,  THE.— New  York. 
N.  Y.  Manufacturer  of  superheaters.  Main 
office.  17  E.  42nd  St..  New  York,  N.  Y. 
Vice-president  and  sales  manager,  G.  E. 
Ryder.  Main  office,  17  E.  42nd  St.,  New 
York,  N.  Y.  Branch  offices,  Chicago,  111.; 
Pittsburgh,  Pa. 

SUPERHEATERS,  POWER  -PLANT 
BOILER. — The  superheater  is  a nest  of 
tubes  ordinarily  installed  in  the  gas  pas- 
sage of  the  boiler  between  the  first  and 
second  pass.  In  some  cases  a separate 
source  of  heat  than  the  boiler  furnace  is 
employed.  The  superheater  is  connected 
with  the  steam  outlet  of  the  boiler  and  the 
steam  line  or  header,  so  that  all  steam 
passing  out  of  the  boiler  (except  that  going 
through  the  safety  valve)  passes  through 
the  superheater. 

The  simplicity  of  the  superheater  and  the 
ease  with  which  it  is  installed  are  greatly 
in  its  favor  for  installation  In  existing 
plants.  Once  Installed  It  requires  far  less 
attention  than  does  boiler  heating  surface; 
it  has  long  life  and  costs  less  than  boiler 
heating  surface. 

The  use  of  a superheater  results  in  a fuel 
saving  anywhere  up  to  25%.  The  efficiency 
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of  turbines  is  higher,  the  cost  of  main- 
tenance much  lower  when  * superheated 
steam  is  used,  because  there  is  less  ero- 
sion and  corrosion  with  superheated  steam 
than  with  saturated  steam.  Turbines  can 
be  kept  in  service  longer  with  higher  aver- 
age efficiency. 

Superheating  results  in  lower  heat  losses 
in  steam  lines,  likewise  increased  steam- 
carrying capacity.  Condensation  difficul- 
ties and  complications  are  reduced.  Super- 
heating is  often  the  only  way  to  transmit 
dry  steam  outdoors  and  over  long  distances. 
As  a working  medium,  steam  is  more  effi- 
cient when  superheated,  in  every  form  of 
engine  and  also  in  steam  hammers,  pumps, 
steam  dryers,  kettles,  etc.,  because  of  the 
lower  condensation  loss. 

The  use  of  superheated  instead  of  dry 
saturated  steam  is  one  of  the  most  promis- 
ing ways  of  improving  power-plant  econ- 
omy and  at  the  same  time  increasing 
power-plant  capacity. 

Manufacturers: 

* Babcock  & Wilcox  Co..  The.  85  Liberty 
St..  New  York.  N.  Y. 

Badenhausen.  Phillips,  1425  Chestnut  SL, 
Philadelphia.  Pa. 

Decarie  Boiler  & Incinerator  Co.,  3324-30 
St.  Hubert  St.,  Montreal.  Que.,  Can. 

Goldie  & McCulloch  Co.,  Ltd..  The,  Galt, 
Ont.,  Can. 

Heine  Safety  Boiler  Co..  5315  Marcus 
Ave.,  St.‘  Louis,  Mo.  “Heine.” 

Locomotive  Superheater  Co.,  30  Church 
St..  New  York,  N.  Y.  “Elesco.” 

Pardel  Corp.,  Bailey  Bldg.,  Philadelphia, 
Pa.  “Parker.” 

Power  Specialty  Co.,  Ill  Broadway,  New 
York,  N.  Y.  “Foster.” 

Superheater  Co.,  The.  17  E.  42nd  St.. 
New  York,  N.  Y.  “Elesco.” 

Vulcan  Soot  Cleaner  Co.,  Inc.,  The,  20  E. 
Long  Ave.,  Du  Bois,  Pa. 

Whitlock  Coll  Pipe  Co.,  Hartford,  Conn. 

SUPERIOR. — Trade  name  for  die  castings 
manufactured  by  Barnhart  Bros.  & ?pin- 
dler,  Monroe  and  Throop  Sts..  Chicago.  111. 

SUPERIOR. — Trade  name  for  radio  re- 
ceivers manufactured  by  C.  Brandes,  Inc., 
32  Union  Sq.,  New  York.  N.  Y. 

SUPERIOR. — Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  549  W.  Washington  St.,  Chicago. 
111. 

SUPERIOR.— Trade  name  for  spark  plugs 
manufactured  by  A.  R.  Mosler  & Co.,  ML 
Vernon,  N.  Y. 

SUPERIOR. — Trade  name  for  electric 
water  heaters  manufactured  by  the  Na- 
tional Stamping  & Electric  Wrorks.  410  S. 
Clinton  St.,  Chicago,  111. 

SUPERIOR. — Trade  name  for  conduit 
fishing  wire  manufactured  by  the  Steel  City 
Electric  Co..  1221  Columbus  Ave.,  Pitts- 
burgh, Pa. 

SUPERIOR. — Trade  name  for  carbon  and 
graphite  brushes  made  by  the  Superior 
Carbon  Products.  Inc.,  Poughkeepsie.  N.  Y. 

SUPERIOR. — Trade  name  for  soldering 
paste  manufactured  by  the  Superior  Chem- 
ical Products  Co.,  Connellsville,  Pa. 

SUPERIOR. — Trade  name  for  electric 
root  cutters  and  motor-driven  churns  man- 
ufactured by  the  Superior  Churn  ft  Mfg. 
Co.,  Northville,  Mich. 

SUPERIOR.— Trade  name  for  electric 
cooking  and  heating  appliances  manu- 
factured by  the  Superior  Electrics,  Ltd., 
Pembroke,  Ont.,  Can. 

SUPERIOR.— Trade  name  for  electric 
washing  machines  manufactured  by  the  Su- 
perior Machine  Co.,  De  Kalb,  111. 

SUPERIOR.— Trade  name  for  rail  Joints, 
derailers  and  rail  benders  manufactured  by 
the  Track  Specialties  Co.,  Inc.,  29  Broad- 
way, New  York,  N.  Y. 

SUPERIOR. — Trade  name  for  motors  and 
generators  manufactured  by  the  Willey- 
Wray  Electric  Co.,  118  W#  3rd  SL,  Cincin- 
nati, Ohio. 

SUPERIOR  CARBON  PRODUCTS,  INC. 

—Poughkeepsie.  N.  Y.  Manufacturer  of 
carbon  and  graphite  brushes.  Business  es- 
tablished 1920.  Sales  manager,  E.  C.  Hast- 
ings. 

SUPERIOR  CHEMICAL  PRODUCTS  CO. 

— Connellsville,  Pa.  Manufacturer  of  sol- 
dering paste.  Charles  F.  Wood,  manager. 

SUPERIOR  CHURN  ft.  MFG.  CO.— 
Northville  Mich.  Manufacturer  of  motor- 
driven  chums  and  electric  root  cutters. 
President,  R.  C.  Yerkes ; vice-president,  F. 
S.  Harmon ; secretary,  treasurer  and  gen- 
eral manager,  F.  E.  VanAtta.  Sales  repre- 
sentatives. J.  S.  Biesecker.  59  Murray  St.. 
New  York.  N.  Y. ; Joseph  Breck  ft  Sons.  61 
N.  Market  St.,  Boston,  Mass. ; Philadelphia 
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Farmers  and  Dairymen’s  Supply  Co.,  Phila- 
delphia, Pa. 

SUPERIOR  ELECTRICS,  LTD.— Pem- 
broke, Ont.,  Can.  Manufacturer  of  elec- 
tric cooking  and  heating  appliances.  Busi- 
ness established  1917.  President,  L.  M. 
Chapman ; vice-president,  J.  S.  Fraser ; sec- 
retary, A.  E.  Marcotte ; general  manager, 

C.  L.  Gulley.  Sales  representatives,  Leo 
Lavigne,  26  Armstrong  St.,  Ottawa,  Ont., 
A.  H.  Fraser  & Co.,  501  Confederation  Life 
Bldg.,  Winnipeg,  Man. 

SUPERIOR  ENGINEERING  CO.,  INC.— 

332  3rd  Ave.,  Pittsburgh,  Pa.  Manufac- 
turer of  battery-charging  equipment,  farm 
lighting  plants,  panelboards  and  switch- 
boards. Business  established  1918.  Presi- 
dent. R.  F.  Clark ; secretary  and  treasurer, 
J.  M.  Miller. 

SUPERIOR  GAS  ENGINE  CO.— Spring- 
field,  Ohio.  Manufacturer  of  gas  engines. 

SUPERIOR  LADDER  CO.,  THE.— Go- 
shen, Ind.  Manufacturer  of  ladders.  Busi- 
ness established  1910.  President,  William 
O.  Vallette : vice-president,  Vincent  J.  Val- 
lette ; secretary,  treasurer  and  general  man- 
ager. M.  V.  Starr.  ' 

SUPERIOR  MACHINE  CO.— De  Kalb.  111. 
Manufacturer  of  electric  washing  machines. 
Business  established  1906.  President,  W.  A. 
Cooling;  vice-president  and  sales  manager, 

D.  W.  Miller ; secretary,  treasurer  and  gen- 
eral manager.  A.  B.  Cooling.  Factories, 
Rock  Falls,  111.;  DeKalb,  111.  Branch  of- 
fices, Superior  Sales  Co.,  2117  N.  2nd  St., 
Harrisburg,  Pa. 

SUPERIOR  MOTOR  POWER  CO.— 75 
Spring  St.,  New  York,  N.  Y.  Manufacturer 
of  spark  plugs.  President,  Norman  Leob ; 
secretary.  Bernard  D.  Cahn ; treasurer, 
Louis  D.  Cahn ; general  manager.  Max  I. 
Kopelov. 

SUPERIOR  OXYACETYLENE  MA- 
CHINE CO.— Hamilton,  Ohio.  Manufact- 
urer of  oxyacetylene  welding  outfits. 

SUPERIOR  PIERSEN.— Trade  name  for 
gasoline  engines  made  by  the  Piersen  Mfg. 
Co.,  700  E.  8th  St.,  Topeka,  Kans. 

SUPER  LA. — Trade  name  for  transformer 
and  lubricating  oils  manufactured  by  the 
Standard  Oil  Co.  of  Indiana,  910  S.  Mich- 
igan Ave.,  Chicago.  111. 


SUPERVISOR,  TELEPHONE.— A person 
who  patrols  several  operators  to  assist  or 
direct  them. 

SUPPLEE-BIDDLE  HARDWARE  CO.— 

507  Commerce  St.,  Philadelphia,  Pa.  Manu- 
facturer of  nickel,  nuts,  etc.  President  and 
general  manager,  W.  B.  Monroe;  secretary, 
Edward  Knight ; treasurer,  George  S. 
Spence. 

SUPPLY  JOBBING.— See  Jobbing  and 
jobbers  of  electrical  supplies. 

SUPPORTERS,  POLE. — These  supporters 
are  used  to  hold  a line  pole  in  an  inclined 
position  when  setting  or  erecting  the  pole. 
There  are  two  patterns,  a cross  leg  de- 
vice, called  the  jenny  pattern,  and  pike  type, 
called  a mule  or  dead-man  pattern. 

Manufacturers: 

HERBST.  PAUL  W.,  Chicago,  III.  We 
make  Jenney  and  Mule  pattern  pole 
supports  in  wood  and  iron.  See  dis- 
play adv.  page  1258. — Adv. 

OSHKOSH  MFG.  CO..  Oshkosh,  Wis. 
“Oshkosh.*’  ( See  display  adv.  page 
1253.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SUPPORTS,  ADJUSTABLE  OR  CLAMP- 
ING,  FOR  CLEATS,  KNOBS  AND  IN- 
SULATORS. — Malleable  iron  castings 
adapted  to  be  clamped  to  the  iron  beams, 
columns,  etc.,  of  buildings  and  structures 
and  to  carry  porcelain  knobs,  cleats  or 
other  insulators  for  wire  and  cables.  They 
fit  over  the  edge  of  the  beam  and  are 
usually  held  in  place  by  set  screws. 

Manufacturers: 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio. 

STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
‘'Universal’*  supports  are  malleable  iron 


SUPEROYL. — Trade  name  for  piston 
rings  manufactured  by  the  McQuay-Norris 
Co.,  St.  Louis,  Mo. 

SUPERPOSED  CIRCUIT.— A superposed 
circuit  is  an  additional  circuit  obtained  from 
a circuit  normally  required  for  another 
service,  and  in  such  a manner  that  two 
services  can  be  given  simultaneously  with- 
out mutual  interference.  Examples  are 
phantom  telephone  circuits,  composite  tele- 
phone and  telegraph  circuits,  multiplex  tele- 
phony by  means  of  carrier  currents  of  dif- 
ferent frequency  traversing  the  same  cir- 
cuit, etc. 

SUPERVISION,  MANUAL  TELE- 
PHONE SYSTEM. — The  attention  given  to 
a connection  by  an  operator  after  one  or 
more  plugs  are  connected.  Magneto  (local 
battery  )«.  boards  ufce  a clearing-out  drop  on 
the  cord  circuit.  Subscribers  must  ring  off 
< by  turning  the  crank  of  the  magneto  gen- 
erator) to  get  attention.  Uusually  there  is 
one  drop  or  single  supervision.  It  is  pos- 
sible to  have  two  clearing-out  drops  on  one 
cord  circuit,  so  that  the  operator  can  tell 
which  subscriber  rang  off  (double  super- 
vision), but  most  such  circuits  cut  down 
the  voice  transmission.  Common-battery 
boards  have  double  supervision,  two  super- 
visory lamps,  one  for  the  calling  subscriber 
(answering  supervisory  lamp  on  the  an- 
swering cord)  and  one  for  the  called  sub- 
scriber (calling  supervisory  lamp  on  the 
calling  cord).  When  either  party  presses 
his  hook  down,  his  supervisory  lamp  lights. 
The  clearing-out  signal  is  thus  automatic. 

Where  double  supervision  is  desired  pro- 
vision Is  made  on  a manual  switchboard 
whereby  the  operator  gets  a separate  signal 
from  each  subscriber  of  two  who  are  con- 
nected. 


Universal  Supports 

clamps  for  securing  insulators  to  open 
steel  framework  for  wiring  mills 
bridges,  elevated  rail- 
ways, subways,  train - 
sheds  and  similar 
structures.  They  arc 
easily  attached  and  ef- 
fect a big  saving  In 
labor  and  material 
Universal  supports  can 
be  used  in  any  position 
on  flanges  of  any  stand- 
ard cold- rolled  steel 
structural  shape  or  on 
gas  and  water  pipes, 
edges  of  tanks,  plates, 
etc.  They  require  no 
drilling  and  simplify 
changes  in  wiring,  it 
being  only  necessary  to  move  support 
to  new  location. — Adv. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.** 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SUPPORTS,  BUSBAR. — In  making  the 
connections  to  switches  In  high-tension 

switchboard  work,  the  conductors  are  car- 
ried on  busbar  Insulator  supports  which 

are  bolted  or  clamped  to  a steel  frame  of 
angle  iron  or  pipe.  These  supports  are 
made  for  buses  of  insulated  cable,  copper 
tube,  bare  rod  or  flat  bars,  and  consist  of 
malleable  iron  bases  with  procelain  sup- 
ports for  the  conductor  cemented  to  the 
iron  base.  Clamps  of  various  types  are 
provided  to  hold  the  conductor  firmly.  Bus- 
bar supports  are  made  to  fit  Into  a large 
variety  of  situations  such  as  arise  in  high- 
tension  switchboard  work. 


Manufacturers: 


tration  below),  made  in  various  lengths, 
a base,  made  in  a great  variety  of 
styles  (second  illustration  below),  and 
a clamp,  also  made  in  many  styles 
(third  illustration  below).  By  combin- 


Parts  of  Delta-Star  Busbar  Supports 

Ing  different  lengths  of  insulating  unit 
with  different  bases  and  clamps,  about 
7000  different  busbar  supports  may  be 
made  from  standard  parts.  Both  bases 
and  clamps  are  adjustable  through  360°. 
Several  specimen  busbar  supports  made 
from  these  standard  parts  are  shown  in 
cut  below.  Insulating  unit  is  high- 

¥1 

Insulating  Units  of  Delta-Star  Busbar 
Supports  Equipped  Bases  and  Clamps 

grade,  wet-process  porcelain,  finished 
in  dark  brown  glaze.  Metal  parts  are 
black  enameled;  combination  harmon- 
izes with  fittings  of  any  modern  switch- 
board. “Unit  Type’’  busbar  supports 
already  in  use  may  be  adapted  to  carry 
higher  voltage  by  ald  ng  long  or  short 
insulating  units  to  give  required  insu- 
lating surface.  Two  sizes  of  special 
clamps  for  fastening  busbar  supports 
to  standard  structural  I beams  are  fur- 
nished; smaller  size  fits  beams  up  to  8 
in.;  larger  size  fits  all  beams  between  8 


When  writing  to  manufacturers  please 
mention  the 
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Bowie  Switch  Co..  Nevada  Bank  Bldg., 
San  Francisco.  Cal. 

DELTA-STAR  ELECTRIC  CO..  2433-2459 
Fulton  St.,  Chicago,  111.  The  “Unit 
Type’’  busbar  support,  made  by  this 
company,  consists  essentially  of  three 
parts,  an  insulating  unit  (first  illus- 


Extra  Rigid  Delta-Star  Busbar  Support 

and  24  ins.  Delta-Star  busbar  supports 
are  tested  as  follows:  Normal  rated 
voltage  6600,  test  30000;  rated  voltage 
13200,  test  54000;  rated  voltage  22000. 
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test  75000;  rated  voltage  33000,  test 
100000;  rated  voltage  44000,  test  125000. 
Six  standard  types  of  base  are  made; 
for  1%-in.  pipe  clamp,  l*4-in.  U bolt, 
flat  base,  long  flat  base,  slotted  base 
and  I-beam  base,  for  one,  two,  three 
or  four  bolt  clamp  for  round  or  flat 
busbars  or  tongue  for  flat  busbar. 
When  desired,  the  Unit  Type  busbar 
support  may  be  used  without  a base, 
and  mounted  directly  on  any  flat  sur- 
face such  as  walls,  compartment  floors, 
channel  irons,  steel  plates,  switchboard 
panels,  etc.  Cut  next  following  shows 
application  of  “Unit  Type”  idea  to  heavy 
duty  busbar  support,  to  give  extra 
rigidity  to  bus  carrying  heavy  current. 
Built  up  of  standard  unit  type  parts. 
Prevents  Injurious  vibration.  Lessens 
danger  of  short  circuit  and  heavy 
mechanical  strains  produced  thereby. 
Where  desired  current  capacity  of  bus 
makes  still  greater  rigidity  and  cooling 
capacity  necessary,  a still  heavier  form 
of  busbar  support  or  spacer  is  built 
up  as  shown  in  cut  below.  Gives  wid- 


Special  Type  of  Delta-Star  Busbar 
Support 

er  spacing  of  bus  elements  with  great- 
er resistance  to  lateral  flexure.  Cut 
shows  slotted  bases  and  caps,  but  any 
form  may  be  used,  or  any  desired  com- 
bination. This  form  of  spacer  has  an 
ultimate  strengtty  of  60,000  lbs.  Gives 
a wide  spacing  between  phases,  re- 
ducing induction,  and  increasing  cur- 
rent carrying  capacity  by  increasing 
heat  radiating  capacity. — Adv. 

Electric  Motor  ft  Engineering  Co.,  The.  2nd 
St..  S.  W.  ft  B.  O.  R.  R..  Canton.  Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Bus  supports  for  indoor  and  out- 
door service.  Fitted  with  adjustable 
or  fixed  clamps,  for  rectangular  ver- 
tical and  horizontal,  or  round  busses. 
See  display  advertisement  on  page 
1261.— Adv. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin",  “Franklin 
Junior."  (See  display  adv.  page  1260.) 

‘ Electrical  Engineers  Equipment  Co..  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E." 

General  Devices  ft  Fittings  Co.,  441- 
443  S.  Desplaines  St..  Chicago,  111. 

HI -Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland.  Ohio. 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St..  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

ROYAL  ELECTRIC  MFG.  CO.,  606  E. 
40th  St.,  Chicago,  111.  Busbar  supports 


Sectional  View  Showing  Mechanical 
Clamp 

lor  tubular  busbars  from  0 to  3 ins. 
diameter,  for  voltages  from  6600  to 


22*000,  In  both  1*4 -in.  pipe  mounting 
and  flat  base  mounting;  also  for  verti- 
cal, flat  busbars,  from  2 to  6 ins.,  in 
l*4-in.  pipe  or  flat  surface  mounting, 
for  same  voltages.  Sectional  view 
shows  perfected  mechanical  clamp 
which  eliminates  use  of  cement  in  se- 
curing caps  and  nipples.  (Insulating 
units  more  fully  described  under 
Switches,  disconnecting,  high  tension.) 
Send  for  our  catalog.  It  contains  en- 
gineering data,  illustrations  and  other 
interesting  information  of  “Royal" 
products. — Adv. 

SCHWEITZER  ft  CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
Southern  Electrical  Equipment  Co.,  Char- 
lotte. N.  C. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

SUPPORTS,  CABLE,  FOR  RISERS. — 

Where  long  vertical  runs  of  cable  are  in- 
stalled in  conduit,  as  in  office  buildings,  it 
is  necessary  to  take  the  strain  off  from  the 
insulation  by  supporting  the  cable  at  proper 
intervals.  The  maximum  distances  allow- 
able between  supports  are  as  follows : 

No.  14  to  No.  0,  100  ft. 

No.  00  to  No.  000,  80  ft 

212.000  to  350,000  c.m.,  60  ft. 

351.000  to  500.000  C.m.,  50  ft. 

501.000  to  750,000  c.m.,  40  ft. 

Above  750,000  c.m.,  35  ft. 

The  supporting  device  may  consist  of  ap- 
proved Insulating  wedges  driven  into  the 
upper  ends  of  the  conduit  or  of  special  fit- 
tings inserted  into  the  conduit  run.  Or  a 
junction  box  may  be  inserted,  in  which 
insulating  supports  of  approved  type  are  so 
mounted  as  to  carry  the  weight  of  the 
cable.  These  are  arranged  to  give  the  cable 
two  or  more  90°  turns  and  to  carry  it  out 
of  the  vertical  line  at  least  twice  its  diam- 
eter. The  cable  may  also  be  secured  to 
these  insulators  by  tie  wires. 

Manufacturers: 

ELECTRICAL  DEVELOPMENT  ft  MA- 
CHINE CO..  221  N.  23rd  St..  Philadel- 
phia, Pa.  “Franklin."  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35  S. 

Desplaines  St..  Chicago,  111. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Steel 
City." 

SUPPORTS,  CRANE  TROLLEY.— These 
supports  are  designed  to  be  mounted  on 
brackets  from  the  side  walls  or  frame- 
work upon  which  a crane  is  supported. 
They  consist  of  a metal  base,  an  insulating 
section  or  post  and  a metal  cap  at  the 
other  end,  designed  to  either  clamp  on  to 
the  flange  of  a contact  rail  or  to  a trolley 
wire. 

Manufacturer: 

General  Devices  ft  Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago.  111. 

SUPPORTS,  HIGH-TENSION,  FOR  AR. 
RESTERS,  CHOKE  COILS,  DISCON- 
NECTS, ETC. — Oil  switches,  lightning  ar- 
resters, and  other  high-tension  equipments 
are  often  arranged  to  be  cut  out  of  the 
circuit  by  knife-switch  disconnects.  Such 
apparatus  and  the  disconnecting  switches 
must  be  mounted  on  insulating  supports  of 
a rugged  nature  to  withstand  the  me- 
chanical stress  of  opening  and  closing  the 
switch  or  in  large  systems  the  magnetic 
stresses  at  time  of  short-circuits.  The  sup- 
ports are  of  corrugated  porcelain,  with 
ample  cross-section  and  height.  Where  dis- 
connecting switches  are  back-connected  the 
circuit  connection  is  made  by  a rod 
through  the  center  of  the  porcelain  post. 
Manufacturers: 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

DELTA-STAR  ELECTRIC  CO.  2433-2459 
Fulton  St..  Chicago,  III.  This  company 
makes  a very  wide  variety  of  high- 
tension  mountings  for  different  com- 
binations of  switches,  fuses  and  choke 
coils,  examples  of  which  are  shown  In 
cut  following.  By  using  their  “Unit 
Type"  construction,  about  1500  different 
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ways  of  mounting  various  combinations 
are  possible,  without  the  use  of  special 


Examples  of  Delta-Star  Unit  Type 
Mountings 

material,  thus  meeting  the  needs  of  any 
ordinary  commercial  installation. — Adv. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO..  221  N.  23rd  St.,  Philadel- 
phia, Pa.  "Franklin."  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E." 

General  Devices  ft  Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

Hi -Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland.  Ohio. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Maxwell  Engineering  & Mfg.  Co..  61 
Broadway.  New'  York.  N.  Y.  “Memco.” 

ROYAL  ELECTRIC  MFG.  CO..  606  E. 
40th  St..  Chicago,  111.  A large  variety 
of  high  tension  supports  embodying 
this  company's  special  standard  insu- 
lating unit,  for  carrying  fuses  in  all 
capacities,  switch  and  fuse  combina- 
tions, choke  coil  and  fuse,  switch  and 
choke  coil,  or  switch,  choke  coil  and 
fuse.  (Insulating  units  described  more 
fuliv  under  Switches,  disconnecting, 
high  tension.  Send  for  our  catalog. 
It  contains  engineering  data,  illustra- 
tions and  other  interesting  informa- 
tion of  “Royal”  products. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

STEEL  CITY  ELECTRIC  CO..  1221  Col- 
lumbus  Ave.,  Pittsburgh,  Pa.  “Steel 
City." 

SUPPORTS,  PANEL. — Panel  supports 
are  st^el  or  iron  clamping  members  used 
on  switchboard  or  isolated  panels.  They 
are  made  in  special  styles  for  mounting 
either  one  panel  separately  or  two  adjoin- 
ing panels  and  for  clamping  on  to  one  or 
two  pipes.  The  clamps  are  either  of  the 
split  type  bolted  together  or  have  a single 
IT-bolt  strap  for  clamping  over  the  pipe. 
The  pipes  and  fittings  used  are  sometimes 
called  panel  supports  also. 

Manufacturers: 

General  Devices  ft  Fittings  Co.,  441-443 
S.  Desplaines  St..  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. NT.  Y.  (See  adv.  pages  1203- 
1223.) 

SUPPORTS,  TROLLEY  WIRE. — The 

supports  for  trolley  wires  are  more  com- 
monly referred  to  by  other  names,  such  as 
trolley  hangers,  ears,  clamps  and  suspen- 
sions. See  Catenary  hangers;  Clamps, 
trolley ; Hangers,  trolley ; Ears,  trolley ; 
Suspensions,  trolley  wire.  mine.  For  equip- 
ment used  to  support  the  entire  overhead 
trolley  system,  see  Brackets,  trolley  suspen- 
sion ; Catenary  fittings,  miscellaneous; 
Bridges,  railway  catenary  and  signal ; 
Poles,  iron  and  steel  ; Poles,  wood. 

Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203- 
1223.) 
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SUPREME. — Trade  name  for  electric 
radiators  manufactured  by  Adon  Products, 
Inc.,  516  6th  Ave.,  New  York,  N.  Y. 

SUPREME. — Trade  name  for  alcohol 
blow  torches  manufactured  by  the  Federal 
Mfg.  Co.,  Inc.,  27  Haymarket  Sq.,  Boston, 
Mass. 

SUPREME. — Tfade  name  for  electric  hair 
cutters  manufactured  by  the  Supreme  Elec- 
tric Hair  Cutter  Corp.,  56  Taylor  St., 
Springfield,  Mass. 

SUPREME. — Trade  name  .for  electric 
washing  machines  manufactured  by  the 
Wenzelman  Mfg.  Co.,  Galesburg,  111. 

SUPREME  BRAND.— Trade  name  for 
aluminum  solder  manufactured  by  the  Fed- 
eral Mfg.  Co.,  Inc..  27  Haymarket  Sq., 
Boston,  Mass. 

SUPREME  ELECTRIC  HAIR  CUTTER 
CORP. — 56  Taylor  St.,  Springfield,  Mass. 
Manufacturer  of  electric  hair  cutters. 
Business  established  1920.  President,  Otto 
Herman;  vice-president,  Samuel  Abrams; 
treasurer,  Henry  Lasker. 

SURE  GRIP. — Trade  name  for  nail  puller 
manufactured  by  the  Bridgeport  Hardware 
Mfg.  Corp.,  Bridgeport,  Conn. 

SURE  GRIP. — Trade  name  for  trolley 
clamps  manufactured  by  the  Electric  Rail- 
way Equipment  Co.,  2900  Cormany  Ave., 
Cincinnati,  Ohio. 

SURETY. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

SUREX. — Trade  name  for  X-ray  ma- 
chine manufactured  by  the  Campbell  Elec- 
tric Co.,  Lynn,  Mass. 

SURF. — Trade  name  for  electric  washing 
machines  manufactured  by  the  Sunbeam 
Domestic  Appliance  Co.,  Evansville,  Ind. 

SURFACE  COMBUSTION  CO.  — New 
York,  N.  Y.  Manufacturer  of  boiler  fur- 
naces. President,  Mr.  Leslie;  vice-presi- 
dent and  secretary*  Mr.  Basquin;  treas- 
urer, Mr.  Blagben.  Main  office,  368  Gerard 
Ave.,  New  York,  N.  Y.  Branch  offices,  305 
S.  LaSalle  St.,  Chicago,  111.;  Philadelphia, 
Pa.;  Pittsburgh,  Pa. 

SURFACING  MACHINES,  FLOOR,  MO- 
TOR-DRIVEN. — These  machines  consist  of 
an  abrasive  wheel  rotated  against  the  floor 
surface  by  an  electric  motor,  the  wheel 
being  mounted  directly  on  the  armature 
shaft  or  driven  by  gears  connecting  the 
shaft  and  wheel.  The  motor  and  wheel  are 
usually  mounted  on  a small  two-wheeled 
truck  with  a handle  for  pushing  the  ma- 
chine over  the  floor.  The  machines  are 
generally  compactly  built  to  allow  of  use 
in  restricted  space.  Mosaic,  tile,  marble, 
granolithic  or  other  composition  floors  are 
surfaced  by  these  machines  very  effec- 
tively. 

Manufacturers: 

American  Floor  Surfacing  Machine  Co., 
618  S.  St.  Clair  St..  Toledo.  Ohio. 
“American." 

Campbell  Machine  Co.,  Inc.,  Wollaston, 
Mass. 

Cavlcchi  Polishing  Machinery  Co..  3-5 
Woodworth  St.,  Neponset  (Boston), 

Herr  MCfg.  Co.,  John,  44  N.  4th  St.,  Phila- 
delphia, Pa.  “E-Z." 

INTERNATIONAL  FLOOR  MACHINE 
CO.,  151  W.  36th  St.,  New  York.  N.  Y. 
“International." 

KELLEY  ELECTRIC  MACHINE  CO.. 
111-119  Dearborn  St.,  Buffalo.  N.  Y. 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome.  N.  Y.  “Utility.” 

Northern  Floor  Surfacer  Co..  307  Beilin 
Bldg.,  Green  Bay,  Wis. 

Schlueter.  M.  L.,  225  W.  Illinois  St.,  Chi- 
cago, 111. 

Wagner  Machine  Works,  F.,  Laurel  Hill, 
N.  Y.  “Wagner." 


discharge  takes  place  over  the  lightning 
arresters.  If  this  discharge  does  not  occur 
there  is  danger  of  the  insulation  being 
broken  down  at  some  point. 

SURGICAL  ENGINES,  ELECTRICAL.— 
Electrical  surgical  engines  are  very  similar 
to  dental  engines,  electrical,  which  see. 
They  are  used  to  provide  a rotary  motion 
used  In  surgery  for  cutting  and  drilling. 
They  consist  of  a fractional  horsepower 
motor  with  a flexible  shaft  or  arrangement 
of  cords  to  transmit  the  motion  to  the 
instrument  holder. 

Manufacturer: 

Mueller  & Co.,  V..  1779  Ogden  Ave.,  Chi- 
cago, 111. 

SURGICAL  INSTRUMENTS,  ELEC- 
TRICALLY HEATED.— Various  surgical 
instruments  are  equipped  with  small  heat- 
ing elements.  The  elements  are  usually 
concealed  within  the  instrument,  electrical 
connection  being  made  through  flexible  cord 
attached  to  a lighting  socket. 

Manufacturers: 

American  Surgical  Specialty  Co.,  6 E. 
Lake  St.,  Chicago,  111.  (electrically 
lighted).  “Cameron." 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St..  New  York.  N.  Y. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York.  N.  Y.  “Kayess." 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 

Reid  Instrument  Co..  Inc.,  J.  E.,  408  N. 
12th  St.,  Philadelphia,  Pa. 

Sharp  & Smith.  65  E.  Lake  St.,  Chicago, 
111.  “Sands." 

Wappler  Electric  Co..  Inc.,  162  Harris 
Ave..  Long  Island  City,  N.  Y,. 

Wocher  & Son  Co..  The  Max.  23-29  W. 
6th  St.,  Cincinnati,  Ohio. 

SURGICAL  TAPE.— See  Tape,  cotton, 
surgical  web,  stay  binding  and  webbing. 

SURTY  GUARD  CO.— Chicago,  111.  Man- 
ufacturer of  machinery  guards.  Business 
established  1910.  President  and  general 
manager.  E.  E.  Jones : vice-president  and 
sales  manager.  Roland  Jones ; secretary. 
A.  F.  Sharpe : treasurer.  H.  W.  Beegle. 
Main  office  and  factory,  4139  W.  Klnzie  St.. 
Chicago  III.  Branch  offices,  St.  Louis. 
Mo. : Cleveland.  Ohio ; Newark.  N.  J.  Sales 
reoresentatlve,  Frontier  Meter  Works,  Buf- 
falo, N.  Y. 

SURVEY,  ELECTROLYTIC.— This  is  a 
series  of  careful  measurements  of  the  elec- 
trical potentials  existing  In  the  earth  all 
over  an  area,  with  a view  to  finding  out 
what  dangers  of  electrolysis  exist.  These 
notentials  are  taken  as  voltages  above  or 
below  that  of  a fixed  point,  and  are  plotted 
on  a map.  after  which  equipotential  lines 
are  drawn.  The  whole  survey  includes 
finding  out  any  facts,  whatever,  which 
bear  on  dancers  of  electrolysis  to  under- 
ground structures. 

S USC  EPTANCE.— This  is  the  factor  by 
which  the  impressed  e.  m.  f.  of  an  a-c.  cir- 
cuit must  be  multiplied  to  give  the  com- 
ponent of  current  one-quarter  of  a period 
behind  the  e.  m.  f.  Its  symbol  is  b; 
b=X/(R»4-X*). 

SUSCERTIBILITY. — The  ratio  between 
the  intensity  of  magnetization  and  the 
magnetic  field  intensity.  It  may  also  be 
defined  as  the  coefficient  which  expresses 
the  ability  of  a substance  of  acquiring  the 
property  of  producing  a magnetic  field. 
Algebraically  It  is  represented  by  J/H= 
( ft — I)/4v.  When  g is  large,  as  in  ferro- 
magnetic substances,  the  susceptibility  is 
practically  equal  to  n/iw. 

SUSPENSION  BOLTS.— See  Bolts,  sus- 
pension. 


lighting  units.  This  suspension  includes  a 
chain,  canopy,  fitter,  holder  and  socket. 
In  some  cases  a special  fitting  Is  provided 
to  assure  vertical  suspension  of  the  fixture 
regardless  of  the  unevenness  of  the  outlet 
box  or  surface  from  which  the  unit  is 
suspended. 

Manufacturers: 


BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Ben- 
jamin fixture 
a 1 1 n e r 
causes  fix- 
ture to  hang 
in  a perfectly 
vertical  posi- 
tion, even 
when  sus- 
pended from 
a surface 
that  is  not 
horizo  n t a 1. 
Also  protects 
fixture,  caus- 
ing it  to 
“give"  when 
struck  by  a 
ladder  or 

Benjamin  Fixture  Aliner  othe,r  . object 
carried  high. 

, Also  furnish- 

ed with  shock  absorber. — Adv. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

HUBBARD  & CO..  6301  Butler  St.. 
Pittsburgh,  Pa.  “Peirce." 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  adv.  page  1278.) 

WAKEFIELD  BRASS  CO.,  THE,  F.  W., 
Vermilion,  Ohio.  The  “Red  Spot"  sus- 
pensions are  designed  for  hanging  va- 
rious high-candlepower  commercial 
lighting  units  such  as  the  “Ace",  "Tro- 
jan”, “11-8-12",  etc.  They  consist  of 
4x6  in.  canopy,  chain  suspension,  fitter 
and  receptacle,  having  overall  length 
of  24  ins.,  and  accommodating  medium 
and  mogul  type  sockets  as  desired. 
“Red  Spot"  suspensions  are  made  of 
heavy  metal  carefully  finished,  and 
are  packed  in  individual  cartons  for 
safe  and  easy  handling  and  re-shipping. 
— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 


SUSPENSIONS,  TROLLEY  WIRE. 
MINE. — A device  used  for  supporting  and 
insulating  the  trolley  wire  In  mines.  The 
common  form  consists  of  a malleable  iron 
shell  casting  into  which  a threaded  stud 
is  molded,  the  stud  being  insulated  from 
the  hanger  shell.  The  stud  supports  the 
trolley  clamp  or  ear  which  In  turn  grips 
the  trolley  wire.  The  hanger  shell  may  be 
provided  with  lugs  through  which  lag 
screws  pass  supporting  the  device  from  the 
mine  timbers.  Another  form  is  provided 
with  a threaded  boss  for  support  by  means 
of  an  expansion  bolt  which  is  installed 
directly  in  the  mine  roof.  In  some  cases 
the  boss  is  arranged  to  thread  or  otherwise 
engage  the  end  of  a supporting  pipe  which 
is  installed  vertically  from  the  mine  roof 
or  with  clamps  for  providing  support  from 
horizontal  pipes  in  the  wall. 

Modified  forms  of  mine  hangers  are  used 
for  supporting  and  insulating  the  feeder 
wires  and  are  termed  “feeder  wire  sup- 
ports." The  common  form  consists  of  a 
grooved  porcelain  spool  supported  by  means 
of  a barbed  pin,  which  is  driven  into  the 
mine  roof.  Another  common  feeder  wire 
support  is  Identical  with  the  trolley  sup- 
port except  that  the  trolley  clamp  Is  re- 
placed by  a sling  which  more  suitably  en- 
gages the  feeder  wire. 


SURFEED. — Trade  name  for  oil  and 
grease  cups  manufactured  by  the  American 
Injector  Co.,  175-14th  Ave.,  Detroit,  Mich. 

SURGE  TANK.— See  Standpipe. 

SURGES. — When  an  electrical  overhead 
or  underground  transmission  system  be- 
comes extensive,  so  as  to  include  many 
miles  of  lines  and  cover  much  territory,  it 
D subject  to  transient  high  voltages  and 
currents,  which  tend  to  build  themselves 
up  by  induction  or  reflection  from  sudden 
disturbances  In  the  line  conditions,  such  as 
breaking  or  grounding  of  a conductor,  sud- 
den opening  of  a heavily  loaded  switch,  or 
unbalancing  due  to  a violent  lightning  dis- 
charge near  some  part  of  the  system.  Such 
a disturbance  is  called  a “surge”  and  may 
travel  over  the  lines  and  be  reflected  In 
such  a way  that  the  voltage  rises  suddenly 
to  a dangerous  value  so  that  an  oscillating 


SUSPENSION  CLAMPS. — See  Clamps, 
suspension. 

SUSPENSION  INSULATORS.— See  Insu- 
lators, porcelain,  suspension. 

SUSPENSION  STREETHOODS.  — See 
Streethoods  complete,  suspension  type. 

SUSPENSIONS,  LAMP  AND  LIGHTING 
UNIT. — A lamp  suspension  is  a fixture  fit- 
ting which  allows  the  fixture  to  be  easily 
detached,  but  does  not  provide  a pulley  or 
other  means  of  lowering.  The  fitting  is 
generally  provided  with  an  Insulated  term- 
inal bushing  for  the  fixture  wires  and  a 
nipple  threaded  to  fit  the  standard  sizes 
of  conduit.  Devices  that  include  a pulley 
for  lowering  are  usually  called  lamp  hang- 
ers; (for  these  see  Hangers). 

The  term  suspension  is  also  applied  to 
the  equipment  used  for  hanging  various 
glass  or  other  commercial  and  industrial 


Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

MAC  ALLEN  CO.,  THE,  16  Macallen  St., 
Boston,  Mass. 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
Manufactures  a complete  line  of  insu- 
lated hangers  and  mechanical  clamps 
for  mines. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SUSPENSIONS,  TROLLEY  WIRE, 
STANDARD. — These  are  commonly  called 
“trolley  wire  hangers."  See  Hangers,  trol- 
ley wire. 
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SUYDAM  CO.,  M.  B.— 61st  and  Butler 
Sts.,  Pittsburgh,  Pa.  Manufacturer  of  in- 
sulating paints. 

S W A Q I N Q TOOLS  FOR  LEAD 
SLEEVES. — A small  swage  which  is  used 
for  tamping  the  lead  sleeves  of  ring,  ex- 
pansion, eye  and  knob  bolts.  The  tool  fits 
over  the  shank  of  the  bolt  and  is  slightly 
offset  to  clear  the  head  or  eye. 

Manufacturer: 

HUBBARD  & CO.,  6301  Butler  St.. 
Pittsburgh.  Pa.  “Hubbard.” 

SWAIN  LUBRICATOR  CO.— 443  W.  37th 
St.,  Chicago,  111.  Manufacturer  of  cylinder 
lubricators.  Proprietor,  Thomas  J.  Holmes. 

SWAN  & FINCH  CO.— New  York.  N.  Y. 
Manufacturer  of  lubricating  oils  and 
greases.  President,  W.  G.  Moncrieflf;  vice- 
president  and  sales  manager,  H.  C.  Hutch- 
ins; vice-president  and  secretary,  G.  E. 
Brown;  vice-president  and  treasurer,  J.  T. 
Lee.  Main  office,  522  5th  Ave..  New  York, 
N.  Y.  Factories,  Buffalo,  N.  Y.;  Bayway, 
N.  J.;  Chicago.  111.;  Syracuse,  N.  Y. 
Branch  offices.  Boston,  Mass.;  Buffalo,  N. 
Y.;  Chicago,  111.;  Detroit,  Mich.;  Cleveland, 
Ohio;  Syracuse.  N.  Y. : Philadelphia,  Pa.; 
New  Orleans.  La.;  Pittsburgh,  Pa.;  San 
Francisco,  Cal. 

SWANOLEINE.— Trade  name  for  lubri- 
cating oils  manufactured  by  the  Cook  & 
Swan  Co.,  Inc.,  148  “Front  St.,  New  York, 
N.  Y. 

SWANOVIA. — Trade  name  for  lubricating 
greases  manufactured  by  the  Cook  & Swan 
Co.,  Inc.,  148  Front  St.,  New  York,  N.  Y. 

SWARTZ  ELECTRIC  CO.— Indianapolis, 
fnd.  Manufacturer  of  farm  lighting  plants. 
President  and  general  manager.  Ira  T. 
Swartz;  secretary,  H.  O.  Votaw;  treasurer, 
VV.  C.  Osborne. 

SWARTZ- LIGHT.— Trade  name  for  gen- 
erators and  farm  lighting  plants  manu- 
factured by  the  Swartz  Electric  Co.,  In- 
dianapolis, Ind. 

SWEEPER- VAC. — Trade  name  for  elec- 
tric vacuum  cleaners  manufactured  by  the 
Pneuvac  Co..  164  Fremont,  St.,  Worcester, 
Mass. 

SWEEPERS,  STREET,  ELECTRIC.— 

These  machines  are  used  to  sweep  city 
streets  without  raising  clouds  of  dust  or 
involving  other  such  objectionable  features. 
They  are  equipped  with  motor-driven 
brushes  which  sweep  the  dust,  and  vacuum 
apparatus  which  sucks  it  up  as  fast  as  it 
is  swept.  The  power  for  the  motors  is 
supplied  by  a gasoline  engine  driving  a 
generator,  the  generating  and  other  ap- 
paratus being  mounted  on  the  sweeper. 
Straight  electric  sweepers  deriving  their 
power  from  trolley  lines,  like  snow  sweep- 
ers. have  been  proposed  for  vacuum  sweep- 
ing of  streets,  but,  as  far  as  known,  have 
not  yet  been  tried  out  on  a practical  scale. 

Manufacturers: 

Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont., 
Can. 

Smith  Co.,  Clarence  L..  52  Vanderbilt 
Ave..  New  York,  N.  Y. 

Way  Cleanser  Co.,  The,  Sandusky,  Ohio. 

SWEET. — Trade  name  for  steam  sepa- 
rators manufactured  by  the  Direct  Sepa- 
rator Co.,  Syracuse.  N.  Y. 

SWENSON  EVAPORATOR  CO.  — 945 
Monadnock  Block,  Chicago.  111.  Manufact- 
urer of  power  plant  evaporators.  Business 
established  1889.  President  and  general 
manager,  F.  M.  deBeers;  vice-president, 
P.  B.  Sadtler;  secretary  and  treasurer,  P. 
H.  Appel  I. 

SWETT  IRON  WORKS,  A.  L.— Medina, 
N.  Y.  Manufacturers  of  jacks,  etc. 

SWINBURNE  - ASCHROFT  PROCESS. 

— One  of  the  early  attempts  at  the  electro- 
lytic reduction  of  zinc,  by  the  electrolysis 
of  fused  zinc  chloride  with  carbon  anodes 
and  a fused  zinc  cathode. 

SWINEHART  TIRE  & RUBBER  CO.— 

Akron,  Ohio.  Manufacturer  of  tires  and 
rubber  rollers  for  electric  washing  machine 
wringers.  President.  T.  F.  Walsh;  secre- 
tary, T.  O.  Baughmann.  Main  office,  21 
W.  North  St.,  Akron,  Ohio.  Branch  offices. 
New  York,  N.  Y. ; Boston,  Mass.;  1328  S. 
Michigan  Ave.,  Chicago.  111.;  Detroit. 
Mich.;  Kansas  City.  Mo.;  Philadelphia,  Pa. 

SWITCH. — A switch  is  a device  for  mak- 
ing, breaking  or  changing  the  connections 
in  an  electric  circuit.  A large  number  of 
types  of  switches  are  required  to  give  the 
best  results  in  the  extremely  large  and 
varied  classes  of  circuits  found  in  the 
electrical  field.  As  the  industry  has  grown, 
each  new  class  of  service  or  important  de- 
velopment necessitated  a new  or  larger 
switch,  until  the  number  of  distinct  types 
of  switches  made  now  runs  into  hundreds. 
While  one  of  the  simplest  and  earliest 


forms  of  switches  known  the  knife 
switch,  is  still  used  very  extensively,  the 
widespread  adoption  of  alternating  current 
for  power  work  and  the  use  of  higher  volt- 
ages has  led  to  their  replacement  for  this 
service  by  oil  switches  and  oil  circuit 
breakers.  Numerous  other  special  switches 
have  been  developed  for  particular  service, 
such  as  burglar  and  fire  alarms,  telephone 
and  telegraph,  motor  starting,  lighting  cir- 
cuits. etc. 

In  addition  to  the  function  of  operating 
directly  in  a circuit,  switches  are  used  to 
make  the  connection  and  changes  through 
other  apparatus.  For  this  purpose  there 
are  three  general  classes  of  switches,  mas- 
ter, control  and  auxiliary  switches.  A 
master  switch  is  a device  which  serves  to 
govern  the  operation  of  contactors  and 
auxiliary  devices  of  an  electric  controller. 
In  this  manner  the  master  switch  operates 
in  a circuit  of  low  current  rating.  A con- 
trol switch  is  a switch  for  controlling  elec- 
trically operated  switches  and  circuit 
breakers.  This  also  operates  on  low  cur- 
rent to  control  circuits  of  large  capacity. 
Auxiliary  switches  are  those  actuated  by 
some  main  device  for  signaling,  interlock- 
ing, etc. 

The  classification  of  the  various  types 
of  switches  below  is  mainly  according  to 
their  particular  uses,  although  where  sev- 
eral types  are  used  for  rather  similar  pur- 
poses. the  construction  and  outstanding 
differences  of  principle  are  used  to  classify 
them. 

SWITCH  ADAPTERS.— See  Adapters, 

switch. 

SWITCH  AND  BUS-CELL  DOOR  DE- 
VICES  AND  HARDWARE.— The  operating 
mechanism  for  high-tension  oil  switches 
and  oil  circuit  breakers  and  their  enclos- 
ing tanks  are  often  contained  In  special 
cells  or  compartments.  Busbars  are  also 
arranged  in  enclosed  compartments  and 
in  both  cases  special  doors  are  arranged 
to  fly  open  in  case  of  short-circuit,  when 
enormous  pressure  Is  present.  The  doors 
are  usually  in  the  front  of  the  compart- 
ment, often  hinged  at  the  top,  and  in  some 
cases  are  provided  with  a small  door  In 
the  larger  one  to  open  on  slight  pressures 
within  that  are  not  sufficient  to  operate  the 
main  door.  The  hardware  for  these  doors 
includes  the  spring  hinges,  latches,  han- 
dles. etc. 

Manufacturers: 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia. Pa.  “Franklin.”  (See  display 
adv.  page  1260.) 

National  Co.,  Cambridge  39,  Boston. 
Mass. 

SWITCH  ATTACHMENTS  (LOCKING). 

— See  Attachments,  locking,  for  switches. 

SWITCH  BASES.  — See  Bases,  snap 
switch. 

SWITCH  BLOCKS.— See  Blocks,  switch. 

SWITCH  BODIES,  PULL,  PUSH-BUT- 
TON, KEY,  ETC.— Several  types  of  the 
smaller  switch  bodies  are  made  in  such  a 
way  as  to  provide  a certain  amount  of 
flexibility,  such  as  is  given  in  interchange- 
able socket  bodies.  The  principal  switches 
of  this  type  are  ceiling,  pendent  and  fix- 
ture types,  which  are  made  with  porcelain 
bodies  containing  a switch  mechanism  and 
enclosed  in  a metal  shell.  The  shell  edge 
Is  corrugated  or  constructed  so  that  It  may 
have  any  form  of  cap  or  base  mounted  on 
it.  These  bodies  may  have  either  key. 
pull-chain  or  push-button  mechanism  and 
may  be  fitted  with  any  standard  size 
socket  cap,  pendent  or  fixture,  or  to  cer- 
tain kinds  of  a base,  such  as  for  cleat, 
metal  or  wooden  raceway,  conduit  wiring, 
or  for  ceiling  or  wail  mounting.  The  fore- 
going applies  not  to  sockets  or  receptacles 
that  may  include  a switch  mechanism,  but 
to  devices  used  primarily  for  switching. 

Manufacturers: 

ANDERSON  ELECTRIC  & EQUIP- 
MENT CO.,  154-160  Whiting  St.,  Chi- 
gago.  111. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Beaver  Machine  & Tool  Co.,  Inc.,  625  N. 
3rd  St.,  Newark,  N.  J. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.’ 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

GORDON  ELECTRIC  MFG.  CO..  THE, 
Waterville,  Conn.  ‘Gordon.” 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 
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Hepburn  Telephone  Mfg.  Co.,  The,  325  S. 
Dearborn  St.,  Chicago,  111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia, Pa. 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzie  Ave.,  Chicago,  111.  “Presto” 
(push  buttons). 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.“ 

Scranton  Button  Co.,  The,  409  Cherry  St., 
Scranton,  Pa.  “Lacanite.” 

SEARS,  HENRY  D„  80  Boylston  St, 
Boston,  Mass. 

Waterbury  Mfg.  Co.,  236  Grand  St, 
Waterbury,  Conn. 

'SVESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCH  BOXES.— See  Boxes,  conduit, 
snap  switch  or  wall,  and  Boxes,  switch  and 
cutout. 

SWITCH  BUTTONS  AND  PLATES, 
LUMINOUS.— Push  buttons  and  flush 
mounting  plates  for  snap  switches  having 
on  them  a small  amount  of  luminous  paint 
or  compound  to  enable  them  to  be  easily 
located  in  the  dark.  Usually  the  button 
has  a small  circle  painted  on  it  which  in 
the  daytime  merely  shows  up  as  a white 
center.  The  plates  usually  have  rather 
small  spots  of  the  luminous  compound 
near  the  buttons. 

Manufacturers: 

Ameiican  Luminous  Products  Co.,  Hunt- 
ington Park,  Cal. 

Arrow  Electric  Co.,  103  Hawthorne  SL, 
Hartford,  Conn. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia, Pa. 

Best  Electric  Corp.,  476  Broadway,  New 
York,  N.  Y. 

Devoe  Electric  Switch  Co.,  The,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

GORDON  ELECTRIC  MFG.  CO.,  THE. 
waterville,  conn,  “uoruon. 

Ligh tnnder  Sales  Corp.,  inc.,  14  W.  17th 
at..  New  York,  N.  Y.  “Liteiinder.“ 

METROPOLITAN  ELECTRIC  M F Q . 
CO.,  East  Ave.  and  14th  St.,  i^ong 
Island  City,  N.  Y. 

Radium  Luminous  Material  Corp.,  58 
Pine  St.,  New  York,  N.  Y.  “Undark.” 

Smith  & Co.,  T.  C.,  1531  Cherry  St.,  Phil- 
adelphia, Pa.  “Seelite.” 

Starlite  Mfg.  Co.,  2 Columbus  Circle, 
New  York,  N.  Y.  “Starlite.” 

Waterbury  Mfg.  Co.,  236  Grand  St.. 
Waterbury,  Conn. 

SWITCH  COVERS.— See  Covers,  switch. 

SWITCH  EXTENSIONS.— These  are  de- 
vices designed  to  attach  to  a ceiling  plate 
or  outlet  box  or  to  a canopy,  and  extend 
out  to  the  side  to  permit  a switch  to  be 
mounted  or  to  be  suspended  on  a cord  and 
be  free  from  the  bowl  or  reflector  of  a 
fixture.  They  are  generally  designed  to 
be  secured  to  the  conduit  or  to  the  box 
Itself  and  are  so  shaped  as  to  remain  rigid 
when  the  switch  is  operated. 

Manufacturer: 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LO^IS 
BRASS  MFG.  CO.,  St.  Louis.  Mo. 
Brasco  switch  extensions  are  manu- 


factured to  attach  to  junction  boxes 
or  to  screw  to  ceilings  as  indicated  in 
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the  illustration,  j Two  types  are 
made,  one  for  pendant  switch  as  shown 
and  the  other  for  pull  switch.  They 
are  made  of  steel  and  zinc  plated  and 
are  rust  proof.  For  other  Luminous 
Unit  products  see  display  advertise- 
ment pages  1276-7. — Adv. 

SWITCH,  FIELD-BREAKUP.— A multi- 
pole knife  switch  mounted  upon  the  held 
frame  of  a synchronous  converter.  It  Is 
used  to  open  the  held  circuit  between  the 
various  poles  during  a-c.  starting  so  as  to 
prevent  the  production  of  excessive  voltage 
at  the  terminals  of  the  held  winding.  This 
voltage  is  due  to  stepup  transformer  action 
with  the  armature  coils  as  primaries.  After 
the  converter  has  been  brought  up  to  speed 
this  switch  is  closed  and  the  d-c.  excitation 
applied  to  the  held  winding. 

SWITCH  FITTINGS,  BLADES,  CLIPS, 
HINGES,  ETC.— Switch  httings  are  often 
made  up  in  large  quantities  and  sold  to 
be  used  either  in  the  construction  of 
standard  or  special  switches  or  for  repair 
work.  The  blades,  clips  or  Jaws  and  hinge 
parts  for  the  smaller  switches  are  often 
stamped  and  not  all  switch  manufacturers 
are  equipped  for  doing  this  work.  This  Is 
also  true  of  face  plates  for  hush  switches 
and  covers  for  rotary  switches.  On  some 
of  the  higher  capacity  and  higher  priced 
switches  these  parts  are  milled  out  of 
solid  high -conductivity  copper  and  are 
often  supplied  separately.  The  porcelain 
base  and  body  parts  are  quite  generally 
purchased  from  manufacturers  of  electrical 
porcelain. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK,  3650 
Windsor  PI.,  St.  Louis.  Mo.  ‘,FA.,, 
(See  display  adv.  pages  1262-1265.) 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Bowman  & Co..  A.  W.,  23  Church  St., 
Cambridge.  Mass.  (Contacts.)  (Exclu- 
sive distributor,  Franklin  Sales  Co.,  25 
N.  Franklin  St..  Chicago.  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can. 

Devoe  Electric  Switch  Co..  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Electric  Motor  & Engineering  Co..  The, 
2nd  St.,  S.  W.,  and  B.  & O.  R.  R., 
Canton,  Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia,  Pa.  "Elpeco.”  (See  dis- 
play adv.  page  1261.) 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

GORDON  ELECTRIC  MFG.  CO.,  THE. 
Waterville,  Conn.  “Gordon.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago,  111. 

Large-Dall  Mfg.  Co..  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave.,  St.  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia, Pa. 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St..  St.  Louis,  Mo. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  and  14th  St.,  Long  Island 
City,  N.  Y. 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-29  Fulton  St.,  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

RISDON  MFG.  CO.,  THE.,  Andrew  Ave., 
Naugatuck,  Conn. 

Sterling  Switchboard  Co.,  537  S.  7th  St.. 
Camden,  N.  J. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Windman -Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCH  HANDLES. — See  Handles, 
switch  and  circuit  breaker. 

SWITCH  HOUSES,  OUTDOOR.— Outdoor 
switch  houses  are  used  in  connection  with 
outdoor  substations.  Such  a switch  house 
is  usually  merely  a small  closed  weather- 
proof steel  housing  placed  within  the  sta- 
tion enclosure  or  underneath  the  platform 
on  which  transformers  and  other  appa- 
ratus may  be  mounted.  They  are  neces- 
sary for  housing  meters,  Instrument  trans- 


formers and  relays,  sometimes  also  line 
sectionaliziyg  or  service  switches  or  at 
least  the  control  for  such  switches,  and 
other  equipment  that  is  not  built  in  weath- 
erproof or  exposed  types.  They  are  fre- 
quently made  of  sheet  metal,  galvanized 
and  painted  with  special  protective  paint. 
For  larger  substations,  where  considerable 
equipment  must  be  protected,  a building 
generally  made  of  concrete  or  brick  is  used. 

Manufacturers: 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Three  standard  types.  All 
are  shipped  completely  assembled, 
wired  and  painted,  so  that  by  attach- 
ing the  leads  and  filling  circuit  breaker 
tanks  with  oil — when  breakers  are  in- 
cluded— the  switch  house  is  ready  for 
service.  Described  with  complete  sub- 
station equipment  in  Bulletin  47706A. 
See  adv.  pages  1203-1223. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCH  INDICATORS.— See  Indicators, 
switch  position,  railway,  electric. 

SWITCH  KEYS.— See  Keys,  socket  and 
switch. 

SWITCH  LAMPS  (RAILWAY).  — See 
Lamps,  railway  signal  and  switch. 

SWITCH  OIL.— See  Oil,  transformer  and 
switch. 

SWITCH  PLATES  (ADAPTER  AND 
ADJUSTER). — See  Plates,  switch  adapter 
and  adjuster. 

SWITCH  PLATES  (FLUSH).— See 
Plates,  flush  switch. 

SWITCH  ROOM,  TELEPHONE  OFFICE. 

— A room  which  contains  working  auto- 
matic switches. 

SWITCH,  SPEED-  LIMITING.  — See 

Speed-limiting  switch. 

SWITCH  STANDS,  TRACK.  — Track 
switch  stands  are  extensively  used  on 
electric  railway  systems  at  switches,  in 
yards,  etc.  A great  variety  of  switch 
stands  are  made  but  in  general  they  con- 
sist of  a mechanism  for  operating  the 
switch  and  at  the  same  time  causing  an 
indicator  to  show  the  .position  of  the 
switch,  whether  open  or  closed.  The  oper- 
ating mechanism  is  usually  Installed  in  a 
heavy  cast  iron  casing.  The  indication 
given  usually  consists  of  a target  painted 
in  different  colors,  that  is  turned  when  the 
switch  is  operated.  For  night  service  the 
target  is  replaced  by  a lamp  with  various 
colored  lenses.  Dwarf  semaphores  with 
colored  roundels  and  a clear  lamp  with 
Fresnel  lenses  are  also  much  used,  es- 
pecially by  electric  railways. 

Manufacturers: 

American  Frog  & Switch  Co.,  The.  1028 
Main  St.,  Hamilton,  Ohio.  “American.” 

Cleveland  Frog  & Crossing  Co.,  Cleve- 
land, Ohio.  “Lucas.” 

Ramapo  Iron  Works,  Hlllburn,  N.  Y. 

St.  Louis  Frog  & Switch  Co.,  St.  Louis, 
Mo. 

Weir  Frog  Co.,  Station  H,  Cincinnati, 
Ohio. 

SWITCH  STICKS  FOR  DISCONNECTS, 

ETC. — High-tension  disconnecting  switches 
are  arranged  to  be  operated  by  insulated 
switch  sticks.  These  are  of  hard  wood 
impregnated  with  a moisture  repellant  and 
equipped  with  a suitable  hook  by  which  the 
switch  blade  may  be  opened  or  closed. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St.,  Jersey  City,  N.  J. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can. 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago.  111. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St.,  San  Francisco,  Cal.  “Demco.” 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia,  Pa.  “Elpeco.”  (See  dis- 
play adv.  page  1261.) 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  "Franklin.”  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 
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METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  and  14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co  , Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Prinfcle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

ROYAL  ELECTRIC  MFG.  CO.,  556-606 
E.  40th  St.,  Chicago,  111.  “Royal.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Balt  I more.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCH  TONGUE.— A switch  tongue  is 
that  portion  of  an  electric  railway  track 
switch  which  is  moved  from  one  position 
to  another  in  order  to  control  the  direction 
of  traffic.  Its  function  is  similar  to  that 
of  the  “switch  rails”  usually  employed  in 
the  switches^  on  steam  railroad  track. 

SWITCHALL. — Trade  name  for  heating 
device  plug  manufactured  by  the  Union 
Electric  Corp.,  103  Mott  St.,  New  York, 
N.  Y. 

SWITCHBOARD  BLANKS,  MARBLE 
AND  SLATE.— See  Marble,  finished,  for 
switchboards,  panels,  etc.;  also  Slate,  fin- 
ished, for  switchboards,  panels,  etc. 

SWITCHBOARD  BUSJBARS See  Bus- 

bars, copper,  solid;  Busbars,  copper,  tubu- 
lar. 

SWITCHBOARD  CABLE.  — See  Cable, 
switchboard,  flexible. 

SWITCHBOARD  FITTINGS,  INSTRU- 
MENT  BRACKETS,  LAMP  BRACKETS, 
ETC. — There  are  a number  of  special  fit- 
tings applied  to  switchboards  to  furnish 
illumination  for  important  instruments  or 
to  provide  for  the  mounting  of  certain 
instruments  in  the  most  convenient  places, 
etc.  Small  details  are  also  often  added 
for  decorative  or  designation  purposes, 
such  as  fancy  nuts  and  bolts,  metal  caps 
to  cover  holes  drilled  for  future  use,  card 
holders  for  designating  lines,  machines  or 
circuits,  etc. 

Instrument  brackets  which  provide  for 
mounting  an  instrument  or  groups  of  in- 
struments on  top  of  the  switchboard  or 
at  one  end  are  often  used,  especially  the 
latter.  They  consist  of  iron  brackets,  one 
end  of  which  is  securely  bolted  to  the 
switchboard  frame.  A clock  is  often 
mounted  on  top  of  the  board,  ornamental 
brackets  being  used.  In  one  style  for 
mounting  a meter  in  upright  position  on 
top  of  the  switchboard,  the  arm  holding 
the  instrument  is  attached  to  the  station- 
ary bracket  arm  by  means  of  a swivel.  The 
instrument  may  thereby  be  turned  to  any 
angle  with  the  front  of  the  board.  A 
similar  arrangement  is  also  provided  for 
end  mounting  where  the  instruments  are 
normally  flush  with  the  board,  but  may  be 
swung  out  at  an  angle  so  that  they  may 
be  seen  from  any  point  along  the  board. 
They  are  used  chiefly  for  voltmeters  and 
synchroscopes.  Lamp  brackets,  reflectors, 
etc.,  are  given  a finish  to  harmonize  with 
the  rest  of  the  board.  These  brackets  are 
arranged  to  mount  over  an  instrument; 
they  are  rear-connected,  projecting  through 
a hole  In  the  panel.  Special  sockets  for 
rear  connection  are  also  provided  for  il- 
luminated-dial  instruments. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St.,  Jersey  City,  N.  J. 

Brass  Fixtures  Co.,  The,  Plantsville, 
Conn.  (Lamp  brackets.) 

Buffalo  Wire  Works  Co.,  316-322  Terrace, 
Buffalo.  N.  Y.  (Wire  enclosures.) 
“Buffalo.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St..  W.,  Montreal.  Que.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal.  “Dem- 
co.” 

Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 
St.,  Chicago,  111. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.  and  B.  & O.  R.  R., 
Canton,  Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia. 
Pa.  A broad  and  comprehensive  line 
of  fittings,  devices,  of  all  standard  and 
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special  types.  See  display  advertise- 
ment on  page  1261. — Adv. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St.. 
Cleveland,  Ohio. 

Erie  Electrical  Equipment  Co.,  Johns- 
town, Pa.  ‘'Erie.” 

ESTERLINE- ANGUS  CO.,  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

Faries  Mfg.  Co.,  Decatur,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  (See  adv.  pages  1203-1223.) 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th*  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St.,  Detroit,  Mich.  (See 
display  adv.  page  1285.') 

NEWGARD  & CO.,  HENRY,  947-955 
Washington  Blvd.,  Chicago,  111.  "New- 
gard."  (See  adv.  page  1287.) 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

RISDON  MFG.  CO.,  THE,  Andrew  Ave., 
Naugatuck,  Conn. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531  W. 
34th  St.,  New  York,  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

Threadless  Pipe  Fittings  Corp.,  Newark, 
N.  J.  (Exclusive  distributors,  Rubino 
& Liebstein,  Newark.  N.  J.) 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville.  Conn.  "Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

WESTINGHOUSE  ELECTRIC  & MFG 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wa- 
verly  Park,  Newark,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 

SWITCHBOARD  FRAMING  (PIPE. 
ANGLES,  ETC.). — The  standard  types  of 
frames  for  the  usual  panel  switchboards 
are  made  either  of  pipe  or  structural  angle 
construction.  The  cheaper  and  smaller 
panels  are  usually  mounted  on  a frame- 
work of  gas  pipe.  For  small  panels,  not 
over  48  ins.  high,  this  pipe  may  be  of 
either  % or  1^  in.  diameter,  depending 
on  the  class  of  apparatus  used.  For 
larger  switchboards  with  panels  90  ins. 
high  In  two  or  three  sections,  pipe  framing 
Is  also  used.  In  these  cases  the  pipe  diam- 
eter is  at  least  1^4  in.  Special  fittings  are 
provided  to  which  the  panel  slabs  may  be 
bolted  and  these  in  turn  are  clamped  to  the 
pipes  by  J or  U-bolts  or  some  similar 
devices  that  obviate  any  necessity  for 
drilling  or  threading  the  pipes.  A full  line 
of  fittings  has  been  developed  so  that 
various  devices  may  be  clamped  to  the 
pipe  frame.  With  a multiple-panel  switch- 
board one  pipe  upright  forms  the  support 
for  the  two  adjacent  panels,  so  that  the 
panels  are  usually  shipped  independently 
of  their  supporting  frame  unless  temporary 
uprights  are  supplied  for  shipment. 

Structural  iron  frames  are  usually  made 
with  two  vertical  angles  of  suitable  size, 
such  as  2x3x%  in.  with  the  2-in.  side  next 
the  panel.  The  vertical  angles  on  adjacent 
panels  are  bolted  together  through  the 
3-In.  web  and  are  provided  with  corner 
angles  for  bolting  at  the  bottom  to  a sill 
or  channel  iron,  usually  of  6x2  ins.,  and 
at  the  top  to  a flat  iron  running  the  length 
of  the  switchboard.  This  makes  a very 
stiff  construction  and  each  panel  is  shipped 
bolted  to  its  own  pair  of  angle  irons  with 
all  the  panel  sections  completely  wired  up. 
Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis.  Mo.  "FA.”  (See 
display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St.,  Jersey  City,  N.  J. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St.,  Cincinnati, 
Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 


Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston.  Mass.  • 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St..  W.,  Montreal,  Que.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St.,  San  Francisco,  Cal.  "Demco.” 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  III. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.,  and  B.  & O.  R.  R., 
Canton,  Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia,  Pa.  "Elpeco.”  (See  dis- 
play adv.  page  1261.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago.  111. 

Electrical  Mfg.  Co.,  The,  4140  E.  79th  St., 
Cleveland.  Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large -Dail  Mfg.  Co.,  606  Cherry  St., 
Philadelphia.  Pa. 

Leonard  Electric  Mfg.  Co..  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St..  New  Orleans,  La. 

Mendell  Mfg.  Co..  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St..  Detroit,  Mich.  (See 
display  adv.  page  1285.) 

NEWGARD  & CO..  HENRY,  947-955 
Washington  Blvd.,  Chicago,  111.  "New- 
gard.”  (See  adv.  page  1287.) 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  "Penn.” 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St..  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia.  Pa. 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave..  Chicago.  111. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  "Standard-Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark  J 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO.. 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 


SWITCHBOARD  INSTRUM  ENTS.  — See 

Ammeters,  switchboard  or  panel,  a-c. : Am- 
meters, switchboard  or  panel,  d-c. ; Meters, 
watthour.  switchboard  and  totalizing,  d-c. ; 
Meters,  watt-hour,  switchboard  and  total- 
izing, single-phase;  Meters,  watt-hour, 
switchboard  and  totalizing,  polyphase; 
Power-factor  meters;  Svnchroscopes; 
Voltmeters,  switchboard  or  panel,  a-c.; 
Voltmeters,  switchboard  or  panel,  d-c.; 
Wattmeters,  switchboard,  d-c.  and  single- 
phase; Wattmeters,  switchboard,  poly- 
phase. 

SWITCHBOARD  INSULATORS.  — See 

Insulators,  switchboard. 

SWITCHBOARD  KEYS.— See  Keys,  tele- 
phone switchboard. 

SWITCHBOARD  MARBLE  AND 
SLATE. — See  Marble,  finished,  for  switch- 
boards, panels,  bases,  etc.;  Marble,  unfin- 
ished, for  switchboards,  panels,  etc.;  Slate, 
finished  for  switchboards,  panels,  bases, 
barriers,  etc..  Slate,  unflnshed,  for  switch- 
boards, panels,  etc. 

SWITCHBOARD  TELEPHONE.  — Ab- 
breviated SwBd.  Any  device,  made  up 
chiefly  of  switches,  for  the  purpose  of  con- 
necting together  telephone  lines.  It  may  be 
manual,  semiautomatic,  or  automatic. 

SWITCHBOARD  WIRE  AND  CABLE.— 
See  Wire,  switchboard ; also  Cable,  switch- 
board. 

SWITCHBOARDS,  BATTERY-CHARG- 
ING.— The  main  function  of  battery- 
charging  switchboards  is  to  provide  the 
proper  facilities  for  charging  the  batteries 
of  electric  vehicles  and  therefore  they  find 
their  principal  use  in  public  or  private 
garages.  In  most  cases  they  are  designed 
for  the  charging  of  40  to  4 4 cells  of  lead 
battery  or  60  to  62  cells  of  Edison  bat- 
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tery.  Different  builders  have  their  own 
types  of  construction,  but  the  sectional  de- 
sign may  be  considered  as  fairly  repre- 
sentative of  the  class. 

With  this  construction  each  panel  con- 
sists of  three  or  more  sections  together 
with  suitable  charging  rheostats  compris- 
ing a resistor  of  cast  iron  grids  supported 
back  of  the  panel  with  the  contact  studs 
and  arm  of  the  face  plate  on  the  front  of 
the  panel.  The  usual  panel  comprises  a 
power  control  section  and  two  or  more 
charging  sections.  Swinging  brackets  con- 
tain the  meters  and  each  battery  circuit 
has  a special  switch  with  extra  contacts 
so  that  the  ammeter  and  voltmeter  on  the 
swinging  bracket  can  be  cut  into  service 
without  opening  the  circuit  to  the  battery 
that  is  being  charged. 

These  various  sections  are  usually  made 
of  slate  slabs  1 in.  thick.  24  ins.  wide  and 
in  two  heights,  14  ins.  and  28  ins.  Ampere- 
hour  meter  sections  are  sometimes  provided 
with  meters  of  the  automobile  type,  having 
a zero-contact  reset  device  that  will  auto- 
matically terminate  the  charge  on  a bat- 
tery when  a certain  amount  of  energy  has 
been  fed  into  it.  Suitable  provision  Is 
usually  made  to  prevent  any  possibility  of 
the  battery  feeding  back  Into  the  system 
by  means  of  a reverse-current  relay  or  the 
equivalent. 

Where  there  Is  only  one  battery  to  be 
charged  as  in  a private  garage  the  gen- 
erator is  frequently  used  for  light  and 
power  supply  in  addition  to  charging  the 
battery,  and  for  such  service  combination 
panels  are  provided.  The  usual  battery  can 
be  charged  through  a resistance  with  all 
cells  In  series,  but  for  125-volt  batteries  fed 
from  125-volt  generators  provision  is  made 
for  connecting  the  two  halves  of  the  bat- 
tery in  parallel  for  charging  from  the 
generator  while  it  Is  carrying  the  usual 
lighting  load,  and  the  two  halves  of  the 
battery  can  be  connected  in  series  when 
the  battery  is  to  operate  in  parallel  with 
the  generator  or  the  generator  is  to  be 
shut  down. 

Another  common  use  of  a battery  is  for 
the  control  circuits  in  a power  plant  using 
electrically  operated  switching  devices.  Such 
a battery  is  usually  charged  from  a special 
motor-driven  charging  generator  that  has  a 
high  enough  voltage  range  to  permit  pe- 
riodically gassing  the  battery.  At  such  a 
time  the  voltage  is  too  high  to  be  safely 
used  on  the  control  and  indicating  circuits 
and  it  is  customary  to  furnish  a switch  for 
connecting  such  circuits  at  that  time  to  a 
cell  some  distance  in  from  the  end  of  the 
series  that  will  deliver  the  correct  voltage 
when  each  cell  is  at  its  maximum  voltage 
condition. 

Where  large  batteries  are  used  as  a re- 
serve source  of  power  or  excitation  it  is 
customary  to  have  these  float  on  the  sys- 
tem with  automatically  operated  end-cell 
switches  or  motor-driven  boosters  to  main- 
tain the  desired  voltage  on  the  battery  dur- 
ing operating  conditions.  Special  switch- 
boards are  used  designed  to  suit  the  exact 
conditions  of  each  case. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The,  4th  St., 
U.  B.  Bldg..  Dayton,  Ohio.  “Dayton.” 

Acme  Electric  & Mfg.  Co.,  1444  Hamilton 
Ave.,  Cleveland,  Ohio.  ‘“Acme.” 

AJAX  ELECTRIC  CO..  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 

Allen- Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St.,  New  York,  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  SL,  Cincinnati, 
Ohio. 

Automatic  Switch  Co.,  154  Grand  St.. 
New  York,  N.  Y. 

Automatic  Transportation  Co.,  2933  Main 
St..  Buffalo.  N.  Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BOUSTEAD  ELECTRIC  & MFG.  CO..  16 
E.  Hennepin  Ave..  Minneapolis,  Minn. 
(See  display  adv.  page  1326.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

Comet  Electric  Co..  The.  1237-1241  St. 
Paul  St.,  Indianapolis,  Ind.  “Comet” 
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Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  rit.,  W.,  Montreal,  Que.  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St.,  San  Francisco,  Cal.  "Demco." 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.  Chicago,  111. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland.  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Hobart  Bros.  Co.,  The,  113  Water  SL, 
Troy.  N.  Y.  "HB." 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Kurz  & Root,  Appleton,  Wis. 

L&ganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St..  New  Orleans.  La. 

MacRae,  Hector  C.,  314  St.  Paul  St., 
Baltimore.  Md.  "Champion.*’ 

Main  Electric  Co.,  Cleveland,  Ohio. 

Mayhew  Co.,  867  Melnecke  Ave.,  Mil- 
waukee, Wis. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.,  and  14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE.  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago.  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence and  Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa, 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  "Penn.” 

Perfection  Storage  Battery  Co.,  500  E. 
40th  ^t..  Chicago,  111. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago.  111. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS.  THE,  1-3  Barker 
PI.,  Pittsburgh,  Pa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Pringle  Electric  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Robertson  Electric  Construction  Co., 
Mohawk  and  Niagara  Sts.,  Buffalo, 
N.  Y. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  "Standard-Baltimore." 

Superior  Engineering  Co.,  Inc..  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Swartz  Electric  Co..  Indianapolis.  Ind. 

U.  S.  E.  M.  Co.,  505  W.  42nd  St.,  New 
York,  N.  Y.  "USEM.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 

SWITCHBOARDS,  BENCHBOARD 
TYPE. — In  power  plants  using  electrical 
operation  for  the  switching  equipment,  the 
benchboard  or  control  desk  has  many  ad- 
vantages where  a very  compact  arrange- 
ment is  desired,  particularly  where  each 
generator  normally  feeds  its  own  bank  of 
transformers  or  group  of  feeders,  as  a 
miniature  bus  scheme  can  be  worked  out 
to  show  all  of  the  connections  made  by 
the  breakers  in  the  different  circuits.  The 
extra  space  available  on  the  desk  over  that 
which  can  be  secured  on  a panel  type  of 
board  is  the  real  reason  for  this  construc- 
tion, which  is  used  in  nearly  all  large 
plants. 

Various  arrangements  of  benchboards  or 
desks  have  been  developed  the  main  dif- 
ferences being  in  the  arrangement  of  the 
portion  of  the  desk  devoted  to  the  instru- 
ments. In  certain  cases  the  instruments 
are  placed  on  an  independent  panel  type 
board  or  on  the  station  wall  in  front  of  the 
operator  when  he  is  standing  at  the  desk. 
A modification  of  this  scheme  is  to  have 
the  Instruments  on  panels  supported  on  a 
framework  that  Is  back  of  and  above  the 
desk  which  then  faces  towards  the  gener- 
ator room  so  that  the  operator  can  look 
below  the  instrument  frame  and  above  the 
desk  top  to  watch  the  machines  he  is  con- 
trolling. This  construction  led  to  the  "gal- 


lery type  control  desk"  where  the  instru- 
ment frame  is  .a  vertical  extension  of  the 
frame  that  carries  the  desk  panels.  This 
type  of  desk  is  particularly  well  adapted 
for  locating  on  a gallery  overlooking  the 
generator  room. 

Where  a large  number  of  meters  are  re- 
quired with  each  desk  section  and  the  desk 
is  not  in  a position  where  the  operator  is 
to  watch  the  generator  room  the  instru- 
ment panels  do  not  have  any  space  between 
them  and  the  slanting  desk  top.  To  pro- 
vide still  more  instrument  space  it  is  cus- 
tomary with  this  type  of  desk  to  reserve 
the  instrument  sections  for  the  indicating 
meters  and  to  place  all  the  recording  me- 
ters, relays  and  similar  devices  on  a 
separate  panel  type  board  set  back  to 
back  on  a self-supporting  frame.  Usually 
the  two  ends  are  closed  in  with  grillwork 
and  doors  so  as  to  make  a little  room  back 
of  the  desk  to  facilitate  getting  at  the  wir- 
ing and  connections. 

With  • practically  all  desks,  provision  is 
made  to  use  calibrating  terminals  that  per- 
mit testing  out  the  circuits  or  calibrating 
the  meters  and  relays  without  removing 
them  from  the  desk. 

All  of  the  main  and  exciter  switches  are 
usually  made  electrically  operated  with 
desk  equipments,  and  the  control  switches 
and  indicating  lamps  are  so  made  that  no 
live  circuits,  even  of  low  voltage,  are 
on  the  front  of  the  desk. 

An  early  variation  of  the  desk  arrange- 
ment was  the  use  of  control  pedestals  and 
instrument  posts  for  the  generator  circuits, 
as  these  were  self-contained  devices  and 
additional  pedestals  and  posts  could  be 
added  with  additional  machines  without 
disturbing  the  symmetry  of  the  arrange- 
ment or  interfering  with  the  apparatus 
already  Installed.  The  plant  of  the  former 
Ontario  Power  Co.,  at  Niagara  Falls,  Ont., 
is  one  of  the  best  known  examples  of  the 
pedestal  and  post  arrangement  of  control, 
as  there  are  16  of  these,  each  controlling 
a 12,000-volt  generator  and  transformer 
bank  of  7500  to  9000  kv-a.  capacity  each. 
The  transmission  line  feeders  are  controlled 
from  a panel  switchboard. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave., 
and  Montgomery  St.,  Jersey  City,  N.  J. 

BOUSTEAD  ELECTRIC  & MFG.  CO., 
16  E.  Hennepin  Ave.,  Minneapolis, 
Minn.  (See  display  adv.  page  1326.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westlnghouse." 

Cleveland  Switchboard  Co..  The,  2925  E. 
79th  St..  Cleveland.  Ohio. 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..  Chicago.  111. 

Devoe  Electric  Switch  Co..  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1346 
Howard  St.,  San  Francisco,  Cal. 
"Demco." 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts.. 
Philadelphia.  Pa.  "Elpeco."  (See  dis- 
play adv.  page  1261.) 

GENERAL  ELECTRIC  CO.  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Liberty  Electric  Corp.,  Port  Chester,  N?  Y. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  and  14th  St.,  Long 
Island  City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

NBWGARD  & CO.,  HENRY.  947-955 
Washington  Blvd.,  Chicago,  111.  "New- 
gard.”  (See  adv.  page  1287.) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  "Penn." 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St..  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia.  Pa. 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden.  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

. SWITCHBOARDS.  DEAD-FRONT  OR 
SAFETY  FIRST.— The  "safety  first”  idea 
as  applied  to  switchboards  is  carried  out 
by  having  a "dead  front*’  with  no  live  ap- 
paratus on  the  face  of  the  board  and  the 
rear  so  arranged  that  the  operator  does 
not  have  to  get  near  the  bus  or  live  con- 
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nections  to  renew  fuses  or  to  inspect  ap- 
paratus. 

This  form  of  construction  has  been  ap- 
plied chiefly  for  lighting  and  for  industrial 
power  circuits  where  unskilled  attendants 
are  employed  or  where  the  utmost  precau- 
tions have  to  be  taken.  Various  arrange- 
ments have  been  adopted  to  carry  out  this 
idea.  With  panel  type  boards  for  lighting 
service,  the  handles  of  the  switches  are  the 
only  things  exposed.  The  switches  usually 
are  interlocked  with  the  doors  of  the  fuse 
compartments,  so  that  the  fuses  are  only 
accessible  for  replacement  when  the  switch 
Is  in  the  open  position  and  the  switch 
cannot  be  reclosed  until  the  fuse  compart- 
ment has  been  closed.  A special  design  of 
switch  Is  made  with  brush  contacts  that 
are  pivoted  at  the  center  and  connect  the 
bus  to  the  feeder  circuit.  These  switches 
are  removable  from  the  board  for  inspec- 
tion, cleaning  or  adjustment  and  can  be  re- 
placed without  danger  to  the  operator. 

For  high-voltage  a-c.  service  where  oil 
circuit  breakers  are  employed  the  safety 
first  or  dead-front  board  takes  the  form  of 
the  truck  type  switchboard  where  the  en- 
tire breaker  can  be  pulled  out  for  inspec-. 
tion ; see  Switchboards,  truck  panel  type. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  "FA." 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St..  Jersey  City,  N.  J. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

BOUSTEAD  ELECTRIC  & MFG.  CO.,  16 
E.  Hennepin  Ave.,  Minneapolis,  Minn. 
(See  display  adv.  page  1326.-) 

Brown  & Pengilly,  607  E.  4th  St..  Los 
Angelas,  Cal. 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport  Conn.  "Bryant." 

Canadian # Westlnghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts..  Hamilton.  Ont.. 
Can.  “Westlnghouse.” 

Cleveland  Switchboard  Co..  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St..  San  Francisco,  Cal.  "Demco.’’ 

Electric  Motor  & Engineering  Co.,  The. 
2nd  St.,  S.  W.,  and  B.  & O.  R.  R. 
Canton.  Ohio. 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St..  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady,  N.  Y.  Standard  unit,  safety  en- 
closed panels,  made 
up  with  switches 
varying  in  capacities 
from  30  to  600  amp., 
250  or  600  volts. 
Sheet  steel  door  on 
the  steel  front  of 
each  switch  unit  di- 
rectly behind  the 
operating  handle 
cannot  be  opened 
when  the  switch  is 
closed.  The 
switches  can  be 
locked  open  by  a 
padlock.  These  panels  may  be  com- 
bined into  a switchboard  which  pre- 
sents a pleasing  appearance  and  offers 
all  the  advantages  of  dead-front 
safety  operation.  For  lighting  and 
small  power  service.  (Bullet'n  67110.) 
S«  e adv.  pages  1203-1223. — Adv. 

Laeanke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland.  Ohio. 

Large-Dail  Mfg.  Co.f  Inc.,  606  Cherry  St., 
Phllndelnhia.  Pa. 

I rd  Electric  Mfg.  Co.,  3907  Perkins 
\ve..  Cleveland.  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Mendell  Mfg.  Co..  Mattaooisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th  St.,  Long  Island 
City.  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  Fort  St..  West.  Detroit,  Mich.  The 
cut  shows  a dead -face,  super-safety, 
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“Bull  Dog”  theater  board.  There  are 
no  live  metal  parts  on  face  of  board. 
Switches  are  arranged  with  interlock- 
ing devices  so  that  any  group  of 
switches  may  be  operated  by  master 
levers.  The  switches  are  on  the  rear 


“Bull  Dog”  Theatre  Board 


of  the  board  and  so  arranged  that  the 
fuses  and  switches  are  dead  when 
open.  Some  of  these  boards  have  been 
in  operation  for  10  years.  “Bull  Dog" 
super-safety  industrial  boards  are  built 
on  the  same  general  principle  as  thea- 
ter boards,  except  they  are  not  pro- 
vided with  interlocking  mechanism; 
but  switches  are  provided  with  means 
for  locking  them  in  “on"  and  “off”  po- 
sition. Also  see  display  adv.  page  1285. 
— Adv. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

PETERSON  CO..  INC..  CHARLES  J., 
723-29  Fulton  St..  Chicago.  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal. 
“Safety  Products.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D CO.  1400  Rivard  St.,  De- 
troit, Mich.  “Square  D.”  (See  dis- 
play adv.  pages  1279-1281.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sterling  Switchboard  Co.,  537  S.  7th  St.. 
Camden.  N.  J. 

Sundh  Electric  Co..  209  Parkhurst  St. 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave..  Pittsburgh,  Pa. 

WESTINGHOUSE  ELECTRIC  MFG.  CO., 
East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WESTERN  ELECTRIC  SAFETY  MFG. 
CO..  2 47  Minna  St..  San  Francisco,  Cal. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 

SWITCHBOARDS,  DENTISTS'  AND 
ELECTROTHERAPEUTIC.— These  switch- 
boards are  merely’Uhe  larger  and  more  in- 
tricate forms  and  groupings  of  control 
panels  for  dental  and  electrotherapeutic 
purposes.  They  provide  not  only  the  .con- 
trol apparatus  but  indicating  instruments 
to  show  the  operation  of  the  various  ma- 
chines. For  a more  complete  description 
of  their  functions  see  Panels,  dentists’  and 
electrotherapeutic  control. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave. 
and  Montgomery  St..  Jersey  City,  N.  J. 

Betz  Co..  Frank  S.,  Hoffman  St.,  Ham- 
mond. Ind. 

Devoe  Electric  Switch  Co..  The,  414 
Notre  Dame  St..  W..  Montreal,  Que., 
Can. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York.  N.  Y. 

Liberty  Electric  Corp..  Port  Chester,  N.  Y. 

Mevrowitz.  Inc.,  E.  B.,  520  5th  Ave.,  New 
York.  N.  Y. 

Pelton  & Crane  Co..  The,  632  Harper 
Ave..  Detroit.  Mich.  “Pelcrane”,  “Pel- 
ton.” 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win. Pa.  “Penn.” 

Reid  Instrument  Co.,  Inc..  J.  E.,  408  N. 
12th  St.,  Philadelphia,  Pa. 


Ritter  Dental  Mfg.  Co.,  Inc.,  404  West 
Ave.,  Rochester,  N.  Y.  “Ritter.” 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTERN  COIL  & ELECTRIC  CO., 
300  5th  St.,  Racine,  Wis. 

SWITCHBOARDS,  D-C.  RAILWAY.— 

Practically  all  American  railway  installa- 
tions in  the  average  city  are  run  on  600- 
volt  d-c.  circuits  by  means  of  an  overhead 
trolley  wire  with  ground  return.  For  this 
class  of  service  the  switchboards,  whether 
controlling  d-c.  generators  or  synchronous 
converters,  are  arranged  with  only  one 
polarity  (positive)  on  the  switchboard,  the 
negative  bus  being  run  between  machines 
and  then  taken  to  ground  and  the  rail  re- 
turns, while  the  equalizer  bus  runs  be- 
tween the  machines.  Each  generator  or 
converter  Is  provided  with  an  air-break  cir- 
cuit breaker  mounted  at  the  top  of  the 
panel,  a switch  in  series  with  it,  an  am- 
meter, field  rheostat  and  voltmeter  switch 
or  receptacle.  Each  feeder  circuit  has  a 
circuit  breaker,  ammeter  and  switch. 

For  long  interurban  roads  where  heavy 
service  has  to  be  handled,  1200  to  1500 
volts  direct  current  Is  often  utilized.  The 
switching  equipment  for  such  service  Is 
very  similar  to  that  for  600  volts,  except 
that  the  circuit  breakers  are  located  out  of 
reach  of  the  operator  and  are  mechanically 
controlled  by  a handle  on  the  switchboard 
panel.  The  usual  knife  switch  in  series 
with  the  circuit  breaker  is  also  made  dis- 
tant-control. 

For  heavy  main-line  electrification  where 
2400  to  3000  volts  direct  current  is  used,  a 
high-speed  breaker  with  magnetic  blowout 
Is  employed  and  usually  it  Is  necessary  to 
provide  means  for  cutting  in  resistors  in 
advance  of  the  tripping  out  of  the  feeder 
breakers.  Other  precautions,  such  as  the 
use  of  flash  suppressors,  hatfe  to  be  taken 
to  insure  satisfactory  operation. 

Most  d-c.  railways  are  now  operated 
from  a-c.  generating  stations  by  means  of 
vynchronous  converters  or  motor-generator 
sets  so  that  the  panels  for  the  converters 
or  motors  have  to  be  considered  as  part  of 
the  railway  switchboard  in  the  plant.  The 
high-tension  side  of  the  transformers  for 
the  converters,  or  the  main  circuits  of  the 
a-c.  motor  are  controlled  by  oil  circuit 
breakers  that  are  usually  distant-control 
and  either  manually  or  electrically  con- 
trolled. Where  converters  are  used  these 
are  almost  Invariably  a-c.  self-starting  by 
means  of  low-voltage  taps  on  the  step- 
dowm  transformers. 

During  the  last  few  years  a number  of 
installations  have  been  -made  of  automatic 
substations,  using  synchronous  converters 
or  motor- generator  sets.  In  these  stations 
very  ingenious  combinations  of  relays,  con- 
tactors and  other  devices  insure  the  start- 
ing up  of  the  units  when  their  services 
are  needed  and  their  shutting  down  as 
soon  as  their  services  can  be  spared.  In 
addition  to  the  starting  and  stopping  func- 
tions that  are  automatically  taken  care  of 
by  the  equipment,  there  are  many  pro- 
tective features  Introduced  into  the  auto- 
matic stations  that  are  not  usually  found 
in  stations  with  operators. 

These  devices  limit  the  overloads,  limit 
the  temperatures,  and  prevent  the  machine 
from  attempting  to  start  during  low  a-c. 
voltage  or  single-phase  supply.  They  will 
shut  down  the  machine  when  a-c.  or  con- 
tinuous d-c.  short-circuits  occur;  upon  fail- 
ure of  alternating  current ; upon  failure 
of  any  device:  in  case  of- excessive  speed; 
upon  reversal  of  direct  current.  Ther- 
mostat relays  in  the  bearings  lock  the  sta- 
tion out  In  case  of  bearing  trouble,  and 
«dml1ar  thermostat  relays  enable  the  start- 
ing and  running  resistors  to  be  utilized  up 
to  their  maximum  efficient  temperature. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St..  Jersey  City,  N.  J. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Out.,  Can. 

Condit  Eleotrlcal  Mfg.  Co..  838  Summer 
St..  South  Boston,  Mass. 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St.,  Chicago.  111. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W..  Montreal.  Que.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345  How- 
ard St.,  San  Francisco,  Cal.  “Demco.” 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St..  Chicago.  111. 

ELECTRIC  POWER  EQUIPMENT 
,CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 


Philadelphia,  Pa.  “Elpeco.”  (See  dis- 
play adv.  page  1261.) 

Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  panels  for  railroad 
service  are  standard  manually  operated 
switohboard  units  suitable  for  either 
main  station  or  substation  installation. 
Equipments  for  the  a-c.  side  of  syn- 
chronous converters  and  for  other  a-c. 
railway  apparatus  are  available,  to- 
gether with  auxiliary  d-c.  panels,  such 
as  exciter  panels.  Standard  unit 
panels  for  railway  service  are  de- 
signed to  line  up  together,  are 
made  to  control  generators  and  con- 
verters. 100  to  2400  kw.  up  to  1500 
volts,  and  for  feeders  up  to  2000 
amp.  (Bulletin  470100  Also  G-E  au- 
tomatic switching  equipment  espe- 
cially adapted  to  electric  railway  serv- 
ice. More  than  100  complete  equip- 
ments are  now  in  successful  opera- 
tion. (Bulletin  47730.)  See  adv.  pages 
1203-1223.— Adv. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Mendell  Mfg.  Co..  Mattapoisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave..  and  14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE.  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

NEWGARD  & CO..  HENRY,  947-956 
Washington  Blvd.,  Chicago,  111.  “New- 
gard.”  (See  adv.  on  page  1287.) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  “Penn.’’ 

PETERSON  CO.,  INC.,  CHARLES  J.. 
723-29  Fulton  St.,  Chicago,  111. 

PITTSBURGH  ELECTRICA*  & MA- 
CHINE WORKS.  THE,  1-3  Barker  PI., 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1096-12  N. 
6th  St.,  Philadelphia,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  627-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard -Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHBOARDS,  FIRE  ALARM.— The 
control  boards  upon  which  are  mounted  the 
switches,  relays,  fuses  and  other  operating 
and  protective  apparatus  used  in  large  fire- 
alarm  systems.  Including  instruments  and 
apparatus  used  for  indicating  circuit  con- 
ditions, testing  of  circuits,  and  transmis- 
sion of  alarms.  These  are  used  on  the 
larger  fire-alarm  systems  only,  such  as  for 
large  cities,  the  smaller  equipments  being 
usually  placed  in  cabinets  or  on  panels.  In 
large  municipal  systems  the  boards  are 
often  of  marble  with  ornamental  trimmings. 
Auxiliary  boards  and  cabinets  are  used  for 
recording  registers  and  other  special  equip- 
ment. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St.,  Jersey  City,  N.  J. 

Autocall  Co..  The.  Shelby,  Ohio. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Gamewell  Fire  Alarm  Telegraph  Co.,  The. 
Newton  Upper  Falls.  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston.  Mass. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St..  Toledo.  Ohio. 

Liberty  Electric  Corp..  Port  Chester,  N.  Y. 

McFell  Signal  Co.,  2857  S.  Halsted  St.. 
Chicago,  111. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  .Ave.  and  14th  St.,  Long  Island 
City.  N.  Y. 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI.. 
Newark.  N.  J.  “Rolllnson.’’ 

Monarch  Electric  Co..  Ltd.,  SL  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win, Pa.  "Penn.” 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Stanley  & Patterson.  34  Hubert  St.,  New 
York.  N.  Y. 
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Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

U.  S.  E.  M.  Co.,  505  W.  42nd  St.,  New 
York,  N.  Y.  “U  S E M.” 

SWITCHBOARDS,  GENERAL  LIGHT- 
ING AND  POWER.— For  general  light 
and  power  service,  direct  current  is  used 
where  the  amounts  of  power  are  small  and 
the  distance  short.  For  larger  amounts  of 
power  and  longer  distances  higher  voltages 
are  necessary  and  alternating  current  Is 
usually  employed.  Switchboards  have  been 
standardized  by  many  builders  that  will 
take  care  of  all  the  usual  conditions  to  be 
met  with  in  actual  service. 

For  small  industrial  plants,  etc.,  panels 
with  slabs  about  48  ins.  high  can  take 
care  of  all  the  generator  and  feeder  cir- 
cuit conditions.  For  d-c.  service  125  volts 
is  customary  for  small  lighting  plants. 
Where  the  distances  are  too  great  or  the 
amount  of  power  too  large  for  that  voltage, 
250  volts,  two- wire  or  three-wire,  can  be 
used.  For  power  service  in  mines  275 
and  in  some  cases  up  to  600  volts  direct 
current  is  handled  by  these  panels. 

For  small  Installations  of  one  generator 
and  several  small  d-c.  feeders,  combination 
panels  are  supplied,  the  generator  being 
provided  with  ammeter,  voltmeter,  rheostat 
and  main  switch  with  either  fuses  or  a 
circuit  breaker  to  give  automatic  pro- 
tection. Each  feeder  circuit  up  to  about 
four  is  provided  with  a two-pole  switch 
and  fuses. 

Where  there  are  several  d-c.  generators 
operating  in  parallel,  each  has  its  own 
panel  and  separate  panels  are  provided  for 
the  feeders.  With  these  boards  air-break 
circuit  breakers  or  fuses  in  the  generator 
or  feeder  circuits  may  be  used  for  the 
purposes  of  automatic  protection.  Where 
the  d-c.  generators  are  three-wire  machines 
circuit  breakers  are  always  used  for  their 
protection.  In  this  case,  with  compound 
wound  generators,  the  breakers  can  be 
either  four-pole  to  open  the  positive,  posi- 
tive equalizer,  negative  and  negative  equal- 
izer, or  they  may  be  two-pole  with  the 
breaker  connected  in  the  armature  leads  in- 
side the  series  fields.  The  two-pole  breaker 
is  the  cheaper  arrangement  as  far  as  the 
switchboard  Is  concerned,  but  usually  in- 
volves a greater  expense  for  cables  between 
the  board  and  the  machine. 

Small  a-c.  boards  for  220  or  440  volts 
are  usually  provided  with  knife  switches 
for  the  main  circuits  and  fuses  for  the 
automatic  protection  of  the  feeders.  For 
higher  voltages  as  well  as  sometimes  for 
these  voltages,  oil  switches  or  circuit 
breakers  are  employed,  nonautomatic  for 
the  generator  circuit  with  automatic  pro- 
tection In  the  feeder  circuits. 

For  d-c.  machines  of  more  than  600  am- 
peres, and  for  a-c.  plants  with  generators 
of  more  than  a few  hundred  kv-a.,  it  is 
customary  to  use  76  or  90 -in.  panels  in 
two  or  three  sections,  the  panels  running 
all  the  way  to  the  floor.  The  d-c.  boards, 
whether  for  light,  power,  or  railway,  are 
almost  invariably  provided  with  air  cir- 
cuit breakers  to  secure  automatic  protec- 
tion. For  an  industrial  or  railway  plant 
fed  through  synchronous  converters  from 
a large  system,  the  amount  of  short-cir- 
cuit current  to  be  handled  practically 
necessitates  mounting  the  breakers  at  the 
top  of  the  panels  with  ample  space 
for  the  arc  to  rise  above  the  panels.  The 
larger  manufacturing  companies  « have 
standardized  their  d-c.  switchboards,  based 
on  this  method  of  construction.  For 
office  buildings,  stores  or  similar  In- 
stallation using  a few  engine-driven  d-c. 
generators  the  short-circuit  conditions 
are  much  less  severe,  and  for  such  service 
It  is  safe  to  mount  apparatus  above  the 
breakers  and  often  a number  of  breakers 
may  be  mounted  one  above  the  other  for 
the  control  of  several  feeders  from  a single 
panel.  This  type  of  construction  Is  fre- 
quently specified  by  the  architects  of  build- 
ings containing  Isolated  plants  as  it  en- 
ables a large  number  of  d-c.  feeders  with 
circuit-breaker  protection  to  be  controlled 
from  a comparatively  short  switchboard. 

For  a-c.  service  at  2 400  volts  the  panel 
construction  using  oil  circuit  breakers 
mounted  on  the  rear  of  the  panels  or  on 
the  panel  frames  is  used  for  capacities  up 
to  about  3000  kv-a.  For  higher  voltages 
or  for  great  amounts  of  power,  the  break- 
ers are  mounted  apart  from  the  switch- 
board and  controlled  manually  or  electric- 
ally. For  a-c.  boards  it  Is  customary  to 
include  the  panels  for  the  exciter  control 
as  part  of  the  switchboard.  Where  these 
exciters  are  provided  with  a voltage  regu- 


lator it  can  be  mounted  on  a bracket  or 
on  a special  panel.  On  brackets  at  the 
end  of  the  board  it  is  customary  to  fnount 
a synchroscope  with  two  synchronizing 
lamps  and  two  a-c.  voltmeters  to  provide 
ready  means  for  connecting  generators  in 
parallel. 

To  the  right  of  the  exciter  panels  are 
placed  the  generator  panels,  usually  ar- 
ranged with  panels  for  the  smallest  gen- 
erator next  to  the  exciter  panels  and  that 
for  the  largest  one  farthest  away  as  that 
facilitates  tapering  the  a-c.  bus  to  get 
the  best  copper  distribution.  The  usual  gen- 
erator equipment  comprises  an  a-c.  am- 
meter with  a three-way  ammeter  switch,  a 
polyphase  indicating  wattmeter,  a field  am- 
meter, field-rheostat  operating  mechanism, 
field  switch,  voltmeter  receptacle  or  switch, 
synchronizing  receptacle  or  switch,  and  an 
oil  switch,  usually  nonautomatic. 

The  feeder  panels  stand  to  the  right  of 
the  generator  panels,  unless  a totalizing 
load  panel  is  supplied  to  come  between  the 
generator  and  feeder  panels.  The  feeder 
panels  usually  have  three  ammeters  to 
show  whether  the  load  is  balanced  and 
sometimes  a watt-hour  meter,  an  indicat- 
ing wattmeter,  or  a power- factor  meter. 
The  breakers  are  usually  automatic  and  can 
be  made  for  Instantaneous  a-c.  trip  from 
current  transformers,  or  can  be  provided 
with  time-limit  attachments  or  time-limit 
relays. 

For  the  arrangement  of  the  circuit  break- 
ers and  the  busbars,  many  conditions  have 
to  be  considered  in  determining  whether 
to  mount  the  breakers  directly  back  of  the 
switchboard  or  to  place  them  on  a frame- 
work or  in  masonry  compartments  or  to  go 
to  outdoor  construction. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The,  4th  St., 
U.  B.  Bldg.. . Dayton,  Ohio. 

ADAM  ELECTRIC  CO..  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St..  Jersey  City,  N.  J. 

Allen -Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Allls-Chalrqers  Mfg.  Co.,  Milwaukee,  Wis. 

Barber  Electric  Mfg.  Co.,  North  Attle- 
boro. Mass. 

Barkelew  Electric  Mfg.  Co..  Middletown. 
Ohio. 

BOUSTEAD  ELECTRIC  & MFG.  CO., 
16  E.  Hennepin  Ave.,  Minneapolis. 
Minn.  (See  display  adv.  page  1326.) 

Brown  & Pengilly.  607  E.  4th  St.,  Los 
Angeles,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Qnt.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chicago  Switchboard  Mfg.  Co.,  426  S. 
Clinton  St.,  Chicago  111. 

Clay  Electric  Co.,  3303  N.  12th  St., 
Philadelphia,  Pa. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

Connecticut  Dynamo  & Motor  Co..  The, 
Lyons  Ave.  and  Colt  St.,  Irvington, 
N.  J. 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..  Chicago,  111. 

Devoe  Electric  Switch  Co..  414  Notre 
Dame  St..  W..  Montreal,  Que..  Can. 

Drendell  Electrical  & Mfg.  Co..  1345  How- 
ard St..  San  Francisco,  Cal.  “Demco.” 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St..  Chicago,  111. 

Electric  Apparatus  Co.,  127  S.  Green  St., 
Chicago.  111. 

Electric  Motor  A Engineering  Co..  The, 
2nd  St..  S.  W.,  and  B.  & O.  R.  R.. 
Canton.  Ohio. 

Electric  Panelboard  Co..  Rochester.  N.  Y. 

ET  ECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  A.-c.  and  ^.-c  switchboards,  for 
special  and  ordinary  requirements,  fit- 
ted with  high  grade  Instruments,  ac- 
curately rated.  See  display  advertise- 
ment on  page  1261. — Adv. 

Electromechanical  Co..  The.  432-434  N. 
Calvert  St..  Baltimore.  Md. 

Errmiro  Engineering  & Supply  Co.,  1 
Dominick  St..  New  York.  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A complete  line  of  switch- 
boards for  all  systems  of  electrical  dis- 
tribution. Standard  Unit  Panels  have 
been  developed  to  meet  certain  condi- 
tions which  occur  repeatedly.  They  are 
less  expensive  than  the  other  classes, 
requiring  less  time  to  build  and  ship, 
though  quality  and  workmanship  are 
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the  same.  They  may  be  ordered  sim- 
ply by  catalogue  numbers,  taken  from 
descriptive  bulletins,  each  of  which  is 
complete  in  itself  and  covers  panels  in 
a distinct  class.  The  index  to  all  of 
these.  Bulletin  47001-A,  can  be  obtained 
on  request.  These  panels  are  so  de- 
signed that  they  can  be  assembled  in 
different  combinations,  to  form  a com- 
plete switchboard  having  a neat,  uni- 
form appearance.  All  apparatus  is 
made  by  a single  company,  thus  cen- 
tralizing responsibility  for  the  perform- 
ance of  the  entire  board.  Industrial 
and  consulting  engineers  are  invited  to 
confer  with  switchboard  specialists  in 
G-E  sales  offices  on  the  adaptation  of 
standard  unit  panels.  See  page  1223. — 
Adv. 

Globe  Electric  Co.,  368  Broadway,  Mil- 
waukee, Wis.  “Globe.” 

Hatfield  Electric  Co.,  102  S.  Meridian 
St.,  Indianapolis,  Ind. 

Hub  Electric  Co.,  2225  W.  Grand  Ave., 
Chicago,  111. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display,  adv.  page  1327.) 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Kurz  & Root.  Appleton,  Wis. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry  St., 
Philadelphia,  Pa. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Liberty  Mfg.  Co.,  Inc.,  3201-41  Carroll- 
ton Ave..  New  Orleans,  La. 

Main  Electric  Co..  Cleveland,  Ohio. 

Marquette  Electric  Engineering  Co.,  222 
W.  Austin  Ave.,  Chicago,  111. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Metropolitan  Electric  Co.,  South  Seattle, 
Wash. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
Long  Island  City,  N.  Y.  This  company 
is  prepared  to  design,  manufacture  and 
erect  all  kinds  of  switchboards  for 
either  direct  or  alternating  current. — 
Adv. 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  SL  Law- 
rence and  Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

MUTUAL  ELECTRIC  & MACHINE  CO.. 
858  W.  Fort  St.,  Detroit,  Mich.  “Bull 
Dog.”  (See  display  adv.  page  1285.) 

National  Electric  Co.,  302  Kanawha  Na- 
tional Bank  Bldg.,  Charleston,  W.  Va. 
“National.” 

NePage-McKenny  Co.,  Armour  Bldg., 
Seattle,  Wash. 

NEWGARD  & CO.,  HENRY,  947-955 
Washington  Blvd.,  Chicago.  111.  “New- 
gard.”  (See  adv.  page  1287.) 

Nyelec  Switchboard  Co.,  422  E.  63rd  St., 
New  York,  N.  Y. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

Perfection  Storage  Battery  Co.,  500  E. 
40th  St..  Chicago.  111. 

PETERSON  CO..  INC..  CHARES  J.,  723- 
20  Fulton  St.,  Chicago.  111. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PI., 
Pittsburgh,  Pa. 

Post-Glover  Electric  Co.,  308  W.  4th  St., 
Cincinnati,  Ohio. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N.  6th 
St..  Philadelphia.  Pa. 

Robertson  Electric  Construction  Co.,' 
Mohawk  and  Niagara  Sts.,  Buffalo, 
N.  Y. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave..  Los  Angeles,  Cal.  “Safety 
Products.’* 

Schmidt  Electric  Co.,  A.  R.,  E.  Water  and 
Buffalo  Sts.,  Milwaukee.  Wis. 

Southern  Electrical  Equipment  Co.,  Char- 
lotte, N.  C. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more. Md.  “Standard-Baltimore.” 

Standard  Electrical  Construction  Co.,  San 
Francisco.  Cal. 

Standard  Mechanical  Equipment  Co..  2020 
Richardson  Ave.,  Dallas.  Tex.  “Stan- 
dard.” 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden.  N.  J. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Swartz  Electric  Co.,  Indianapolis,  Ind. 
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Tanner  ft  Co.,  William  F.,  Baltimore,  Md. 

Thomson  Co.,  Ltd.,  Fred,  9 St.  Genevieve 
St.,  Montreal,  Que.,  Can. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnville,  Conn.  “Circle  T.“ 
(See  display  adv.  pages  1282-1283.) 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WESTERN  SAFETY  MFG.  CO.,  247 
Minna  St.,  San  Francisco,  Cal. 

WESTINGHOUSE  ELECTRIC  ft*  MFG. 
CO.,  East  Pittsburgh,  Pa.  “Burke." 
(See  display  adv.  pages  1395-1402.) 

Wisconsin  Electrical  & Mfg.  Co.,  Milwau- 
kee, Wis. 

Worcester  Electric  Mfg.  Co.,  Worcester, 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St..  St.  Louis,  Mo. 

SWITCHBOARDS,  MARINE  AND 
NAVAL. — Switchboards  for  ship  service 
are  generally  made  of  an  impregnated 
composition  or  ebony  asbestos  lumber  as 
this  insures  ability  to  stand  internal  and 
external  shocks,  such  as  are  occasioned  on 
naval  vessels  during  battle.  Slate  is  some- 
times used  on  merchant  vessels  for  mount- 
ing the  various  instruments  and  switching 
devices  on  smaller  boards  or  isolated 
panels.  Where  the  generators  are  lo- 
cated In  two  rooms  ' switchboards  are 
located  nearby  for  their  control,  the  two 
boards  being  interconnected.  The  switch- 
boards are  manually  operated  and  the  live 
parts  are  carefully  guarded  to  protect  the 
operators.  There  Is  no  generally  accepted 
limit  set  for  the  use  of  knife  switches  or 
circuit-breakers.  In  large  plants,  gener- 
ally above  500  amperes,  single-pole  circuit- 
breakers  on  each  leg  of  the  circuit  or  in- 
dependent arm  multipole  circuit-breakers 
are  considered  best  practice.  Usually  the 
generating  sets  are  connected  for  parallel 
operation,  but  In  some  small  plants  they 
are  operated  separately  and  so  independent 
busbars  with  double -throw  switches  are 
arranged.  On  the  smaller  boards  knife 
switches  with  fuses  for  the  generator  leads 
are  considered  amply  safe.  Enclosed  cart- 
ridge fuses  are  employed  except  for  in- 
strument protection  and  they  are  always 
mounted  on  the  face  of  the  board. 

SWITCHBOARDS,  POLICE  TELE- 
PHONE AND  SIGNAL. — The  panels  on 
which  are  mounted  the  relays  and  other 
operating  and  protective  apparatus  used 
in  police  telephone  and  signal  circuits  and 
including  the  transmitting,  receiving  and 
switching  telephone  apparatus,  by  which 
incoming  calls  are  transferred  to  the  proper 
officer  and  the  regular  reports  of  the  pa- 
trolmen received.  The  newer  systems 
often  include  a special  signaling  syBtem, 
whereby  the  operator  may  call  any  patrol- 
man. The  switchboards  also  include  the 
necessary  apparatus  for  this. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Couch  Co.,  Inc.,  S.  H..  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

' Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St.,  Chicago,  111. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston.  Mass. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo.  Ohio. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Monarch  Telephone  Mfg.  Co.,  Fort 
Dodge,  Iowa. 

NEWGARD  & CO.,  HENRY.  947-955 
Washington  Rlvd.,  Chicago,  111.  “New- 
gard.”  (See  adv.  page  1287.) 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

SWITCHBOARDS,  SERIES  STREET 
LIGHTING. — While  the  development  of  the 
hlgh-efflciency  tungsten  lamp  has  caused 
the  practical  abandonment  of  the  series 
arc  light  systems  for  new  installations, 
there  are  still  a number  of  such  systems  in 
actual  service.  Some  of  the  oldest  of  these 
systems  are  operated  from  d-c.  series  gen- 
erators, usually  motor-driven,  and  the 
switching  equipment  comprised  panel 
switchboards  equipped  with  air-break  plug 
switches  that  permitted  any  circuit  or 
combination  of  circuits  to  be  operated  in 
series  from  any  generator  or  combination 
of  generators.  Provision  was  made  for  cut- 
ting ammeters  into  any  circuit  whose  cur- 
rent was  to  be  measured. 


The  d-c.  series  system  was  superseded 
by  the  constant-current  a-c.  system  with 
the  lamps  operated  from  the  constant-cur- 
rent transformers  or  “tubs,”  as  they  were 
called.  These  were  repulsion -coil  trans- 
formers with  movable  secondary  coils  and 
the  switching  equipment  comprised 
switches  of  the  plug  or  oil  type  with  fuses 
in  the  primary  or  constant-potential  circuit 
and  plug  or  oil  switches  in  the  secondary 
or  constant- current  circuits.  It  was  usu- 
ally found  advisable  to  short-circuit  the 
constant-current  circuit  before  opening  up 
the  primary  so  the  secondary  circuit  was 
provided  with  three  plugs,  one  to  short- 
circuit  the  line  and  two  to  open-circuit  It 
after  the  primary  circuit  had  been  cut  off. 
A special  oil  switch  with  two  handles  was 
provided  for  the  same  service,  one  handle 
controlling  a single-pole  short-circuiting 
switch  and  the  other  controlling  a two- 
pole  switch  for  open-circuiting  the  line. 
A ten-ampere  a-c.  ammeter  was  usually 
provided  for  reading  the  current  in  the 
line. 

By  combining  a mercury-arc  rectifier 
with  a constant -current  regulator  it  was 
possible  to  operate  the  more  efficient  d-c. 
series  magnetite  arc  lamps  from  a-c.  dis- 
tribution circuits  without  any  moving  ma- 
chinery. The  Bwitchbeards  for  this  service 
provided  a tilting  mechanism  or  some  sim- 
ilar device  for  starting  the  rectifier.  Some- 
what similar  equipments  were  furnished 
for  series  tungsten  lighting  systems,  ex- 
cept that  they  do  not  require  any  rectifier 
equipment. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 

BOUSTEAD  ELECTRIC  & MFG.  CO., 
16  E.  Hennepin  Ave.,  Minneapolis, 
Minn.  (See  display  adv.  page  1326.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St.,  Chicago,  111. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 
St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Series  arc  and  incan- 
descent panels  for  controlling  constant- 
current  transformers  in  plants  of  any 
size,  1,150  to  2,300  volts.  Switch  equip- 
ment consists  of  safe  and  convenient 
plug  switches  and  tubular  expulsion 
fuse  combined  In  single  unit.  Panels 
are  available  provided  with  watt-hour 
meter  sub-bases  to  check  the  general 
meters  in  the  station.  See  adv.  pages 
1203-1223.— Adv. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th  St.,  Long  Island 
City,  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  III. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

NEWGARD  & CO.,  HENRY.  947-955 
Washington  Blvd.,  Chicago,  111.  “New- 
gard.”  (See  adv.  page  1287.) 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.  “Standard-Baltimore.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1305-1402.) 

WURDACK  ELECTRIC  MFG.  CO.,  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis,  Mo. 

SWITC.H BOARDS,  SPECIAL  AND  MIS- 
CELLANEOUS.— There  are  a number  of 
switchboards  built  for  special  purposes  and 
to  meet  requirements  that  are  very  differ- 
ent from  those  described  here.  Some  ex- 
amples of  this  are  switchboards  for  mine 
service,  to  control  the  various  feeder  cir- 
cuits, etc.  These  boards  must  be  con- 
structed so  as  to  prevent  injury  from 
moisture  or  falling  particles,  etc.  There 
are  also  special  boards  made  to  be  moist - 
ureproof  for  use  in  tanneries  or  other  in- 
stallations wdiere  an  excess  of  moisture  is 
likely  to  be  found.  Various  industrial  pro- 
cesses also  require  switchboards  that  are 
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distinctly  special  types,  such  as  for  the 
control  of  a battery  of  electric  furnaces, 
etc.  Large  radio  stations  also  have 
switchboards  for  controlling  the  high-fre- 
quency alternator,  transformers  and  other 
main  apparatus  and  circuits. 

Manufacturers: 

Cory  & Son,  Inc.,  Charles,  183-187  Varick 
St.,  New  York,  N.  Y.  (Marine.) 

Eureka  Stone  & Marble  Co.,  179  W. 
Maple  St.,  Columbus,  Ohio  (Moisture- 
proof.) 

Flint  Electric  & Mfg.  Co.,  The,  1412  Del- 
gany  St.,  Denver,  Colo. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  Sprague  safety 
type  switchboards  are  furnished  with 
feeder  switches  of  the  brush  contact 
type.  Each  switch  is  furnished  with  a 
separate  door  over  the  fuse  compart- 
ment so  arranged  that  access  to  the 
fuses  can  be  had  only  with  the  switch 
in  “off”  position.  The  switch  has  a 
quick  break  action  and  Is  operated  by 
a toggle  mechanism.  Sprague  prod- 
ucts, see  display  adv.  pages  1306-7. — 
Adv. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

SWITCHBOARDS,  TELEGRAPH.— Tele- 
graph switchboards  are  simple  boards  on 
which  are  mounted  jacks  to  permit  the  In- 
terconnection of  various  operating  sets  to 
lines  running  to  different  cities,  etc.  They 
are  also  made  in  a number  of  other  forms 
for  special  purposes,  the  boards  in  these 
cases  having  mounted  on  them  the  neces- 
sary relays,  rheostats,  control  apparatus 
and  Indicating  instruments  for  balancing 
the  lines,  etc.,  in  duplex  and  quadruplex 
operation,  or  for  special  testing  and  oper- 
ating of  printing  telegraph  systems. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St.,  Jersey  City,  N.  J. 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St.,  Chicago,  111. 

Devoe  Electric  Switch  So.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester. 
N.  Y. 

MILLER  & PARDEE,  INC.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

NEWGARD  & CO.,  HENRY,  947-955 
Washington  Blvd.,  Chicago,  111.  “New- 
• gard.”  (See  adv.  page  1287.) 

TENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

SWITCHBOARDS,  TELEPHONE  AUTO- 
MATIC.— Telephone  switchboards  which 
make  connections  by  means  of  automatic 
switches  under  the  control  of  the  calling 
subscriber  without  the  aid  of  an  operator. 
Automatic  switchboards  comprise  a very 
complete  and  extensive  arrangement  of 
frames  on  which  line  switches,  selectors, 
connectors,  relays,  etc.,  are  mounted.  One 
type  of  switchboard  is  known  as  the  panel 
type  and  is  coming  into  use  in  large  cities. 
It  derives  its  name  from  the  vertical  panel- 
like form  of  the  apparatus.  For  the  most 
important  parts  of  automatic  switchboards 
see  the  three  types  of  switches  described 
and  listed  under  Switches,  telephone,  auto- 
matic. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO..  Chicago, 
111.,  designers,  manufacturers  and  in- 
stallers of  Strowger  Automatic  Tele- 
phone exchanges  for  public  and  pri- 
vate systems  of  any  size.  More  than 
one  thousand  such  exchanges  have 
been  installed  in  all  parts  of  the  world 
and  have  been  in  operation  for  over 
20  years.  This  equipment  has  been 
recognized  by  engineers  and  officials  of 
the  largest  operating  organizations  as 
thoroughly  practical  and  reliable,  and 
has  been  adopted  by  the  governments 
of  the  leading  foreign  countries. 
Strowger  equipment  renders  a superior 
type  of  telephone  service,  being  uni- 
formly rapid  and  accurate  in  setting 
up  connections,  and  by  eliminating  the 
switchboard  operators,  reduces  the 
cost  of  operation  to  a minimum.  Con- 
ferences with  interested  organisations 
either  for  public  or  private  exchanges 
are  invited. — Adv. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  ft 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

Devoe  Electric  Switch  Co.,  414  Notre 
D&me  St.,  W.,  Montreal,  Que.,  Can. 
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North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

SWITCHBOARDS,  TELEPHONE,  CEN- 
TRAL-BATTERY, MANUAL. -Central- 
battery  switchboards  are  used  in  most  of 
the  large  cities  and  many  of  the  smaller 
cities  on  large  systems.  They  are  gen- 
erally divided  up  into  an  “A"  board  and  a 
“B”  board,  together  with  the  toll  boards, 
special  test  panels,  etc. 

The  “A”  board  is  the  manual  switch- 
board on  which  the  subscriber  lines  ter- 
minate. It  is  handled  by  “A”  operators 
who  answer  the  calls  of  subscribers. 

The  “B”  board  is  that  part  of  a manual 
switchboard  which  receives  the  incoming 
calls  from  other  offices  and  establishes  final 
connection  to  the  called  line.  Each  *‘8” 
operator  has  within  her  reach  a multiple 
jack  of  all  the  subscriber  lines  in  the  office. 

A multiple  switchboard  is  a manual 
switchboard  so  arranged  that  each  oper- 
ator can  complete  connections  to  all  lines 
on  it  The  board  is  made  in  sections, 
three  operator  positions  per  section  (some- 
times two).  Each  operator  has  a number 
of  answering  jacks  and  line  lamps  on  sub- 
scriber lines  whose  calls  she  answers.  Each 
subscriber  line  is  also  multipled  to  a mul- 
tiple jafck  in  each  section;  through  these 
calls  are  sent  to  the  substations. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  SL, 
Chicago,  111.  "Burns  Express.” 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  “Federal.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  “Service*’,’  (See  display 
adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway. 
New  York,  N.  Y. 

SWITCHBOARDS,  TELEPHONE,  CORD- 
LESS. — See  Switchboards,  telephone,  pri- 
vate branch  exchange. 

SWITCHBOARDS,  TELEPHONE,  MAG- 
NETO MANUAL. — Manual  switchboards 
with  drops  or  (rarely)  with  relays  and 
lamps,  arranged  so  that  the  subscriber  sig- 
nals the  operator  by  a magneto  hand  gen- 
erator, which  causes  the  shutter  of  a line 
drop  to  fall.  Each  cord  circuit  is  equipped 
with  one  clearing-out  drop  (sometimes  two) 
and  the  subscribers  are  supposed  to  ring  off 
when  through  talking.  Local-battery  trans- 
mission of  the  voice  is  usually  used.  These 
boards  are  very  little  used  in  large  cities 
or  large  systems  at  present. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111.  “Burns  Express.” 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  “Chi- 
cago.” 

Devoe  Electric  Switch  Co..  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts..  Chi- 
cago, 111.  “Service.”  (See  display  adv. 
page  1327.) 

Leich  Electric  Co..  Genoa.  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stoddard  Telephone  Construction  Co., 
The,  Monroe.  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

SWITCHBOARDS,  TELEPHONE,  MA- 
RINE. — Marine  telephone  switchboards  are 
special  boards  built  for  use  on  large  naval 
and  marine  vessels.  They  are  usually  con- 
structed entirely  of  metal  and  fireproof  in- 
sulating material.  In  design  and  operation 
they  resemble  private  branch  exchange 
boards. 


Manufacturers: 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  (See  display  adv.  page  1327.) 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

SWITCHBOARDS,  TELEPHONE,  PRI- 
VATE BRANCH  EXCHANGE.— These  are 
usually  rather  small  boards,  having  but 
one  position  and  operated  by  a single  op- 
erator. They  are  used  in  offices,  factories, 
etc.,  for  the  telephone  system  in  the  build- 
ing or  plant.  One  popular  type  that  is 
largely  used  in  small  sizes  Is  the  cordless 
switchboard.  This  Is  a manual  switch- 
board on  which  connections  are  made  by 
keys  instead  of  by  plugs  and  cords.  It 
is  used  for  small  private  branch  exchanges, 
the  attendant’s  cabinet  in  connection  with 
a private  branch  automatic  exchange,  and 
a few  small  private  Installations.  It  is  not 
practical  for  large  or  even  medium-sized 
boards;  12  or  15  lines  are  about  the  limit. 

Many  large  switchboards  also  come  under 
this  classification  as  some  large  buildings. 
Industrial  plants  and  institutions  require 
the  service  of  several  operators  to  handle 
all  of  the  calls.  In  some  cases  these  go 
from  this  large  board  to  a small  P.  B.  X. 
board  in  each  of  the  principal  buildings  or 
departments  of  the  plant. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State 
St.,  Chicago.  111.  “Bums  Express.’ 

Auth  Electrical  Specialty  Co.,  422  E. 
53rd  St..  New  York,  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  Chicago. 
111.  The  P.  A.  X.  (trade  name  for  the 
Private  Automatic  Telephone  Ex- 
change Equipment)  has  been  adopted 
by  hundreds  of  the  world’s  largest  and 
most  important  commercial,  financial 
and  industrial  organizations,  as  well 
as  hospitals,  hotels,  clubs,  private  es- 
tates and  Government  buildings.  Also 
aboard  ships.  Serves  any  number  of 
stations  and  is  capable  of  unlimited 
expansion.  Requires  only  two  wires 
to  each  telephone.  Gives  accurate  in- 
stant, reliable  service,  24  hours  a day. 
without  an  operator  or  attendant.  The 
P.  A.  X.  also  renders  unexcelled  code 
call,  watchman,  conference,  credit  and 
other  specialized  services.  Conferences 
as^to  specific  requirements  invited. 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd.  Chicago.  111. 

Chicago  Telephone  Supply  Co..  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 
“Chicago.” 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

Devoe  Electric  Switch  Co..  The.  414  Notre 
Dame  St..  W.  Montreal.  Que..  Can. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo. N.  Y.  “Federal.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO..  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  “Service.”  (See  display 
adv.  nage  1327.) 

Leich  Electric  Co.,  Genoa.  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa.  ’ 

Premier  Electric  Co..  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stanley  & Patterson.  34  Hubert  St., 
New  York  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Telephone  Shop.  The,  506  S.  Canal  St., 
Chicago.  111. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

SWITCHBOARDS,  TELEPHONE,  SEMI- 
AUTOMATIC.— These  are  special1  tele- 
phone switchboards  to  provide  a means  for 
handling  part  of  the  calls  automatically 
although  from  the  subscribers’  standpoint 
the  operation  is  the  same  as  in  manual 
switchboards.  When  a call  is  sent  to  the 
operator,  she  answers  and  learns  what 
number  Is  wanted.  This  number  Is  then 
dialed  by  the  operator  and  at  the  proper 
exchange  appears  before  another  operator 
in  visual  form,  and  the  call  may  then  be 
completed.  The  switchboards  are  there- 
fore a combination  of  automatic  and  manual 
boards  with  the  addition  of  the  call 
indicator.  Modifications  of  this  type  per- 
mit other  methods  of  transmitting  the 
number  bv  the  operator  and  also  eliminate 
the  second  operator  to  complete  the  call. 

Manufacturers: 

Devoe  Electric  Switch  Co.,  The,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 


Stromberg-Carlson  Teiephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

SWITCHBOARDS,  THEATER.— The  dis- 
tinguishing features  of  theater  switch- 
boards are  their  compactness  and  safety 
features  that  make  it  possible  for  an  op- 
erator to  have  complete  control  of  the 
stage  and  other  lights  in  a theater  so  that 
he  can  carry  out  the  marvelous  lighting 
effects  that  are  incorporated  in  some  of 
the  elaborate  scenic  productions  of  modem 
times.  This  is  accomplished  by  locating 
all  of  the  switches  for  the  white  lights  in 
a logical  position,  with  those  for  the  am- 
ber, the  red,  the  blue,  etc.,  so  placed  that 
the  operator  with  his  mind  on  the  pro- 
duction and  his  eyes  watching  the  light- 
ing effects  can  manipulate  the  switches  in 
entire  safety  and  certainty  by  his  knowledge 
of  their  location  and  relation  to  each  other. 

The  typical  switchboard  of*  the  dead- 
front  design  has  a main  double -throw 
switch  at  the  lower  left-hand  comer  that 
controls  all  of  the  stage  lights.  Directly 
above  it  at  the  left  of  the  board  are  the 
double -throw  main  switches  for  the  blue, 
amber,  red  and  white  lights.  These  main 
switches  are  made  double-throw  with 
fuses  on  each  side  so  that  the  blowing 
of  a fuse  will  mean  the  minimum  inter- 
ruption to  the  lighting  service.  To  the 
right  of  the  main  switch  in  each  row  are 
the  individual  switches  for  the  borders, 
the  footlights,  the  proscenium,  the  stage 
pockets,  etc.,  all  of  those  for  any  one 
location,  like  the  borders,  being  placed 
one  above  the  other  so  that  all  of  the 
lights  of  any  one  color  can  be  operated 
by  the  switches  in  the  same  horizpntal 
row  and  those  for  the  same  location  by 
the  switches  in  the  same  vertical  row. 

The  individual  circuits  are  controlled  by 
dimmers  or  rheostats  with  a very  large 
number  of  steps  so  that  the  lamps  in  any 
one  circuit  may  be  turned  down  from  full 
brilliancy  to  absolute  darkness  in  such  fine 
steps  that  it  is  impossible  to  notice  any 
difference  in  light  on  adjacent  steps  of  the 
rheostat.  In  the  same  manner  the  lamps 
can  be  brought  up  from  the  dark  condi- 
tion to  full  brilliancy  in  a smooth  and 
regular  manner.  These  dimmers  are  op- 
erated by  handles  at  the  top  of  the  board 
and  provision  can  be  made  for  locking  to- 
gether all  of  the  dimmers  for  any  one 
color  or  any  one  location  and  operating 
these  as  a single  unit.  In  certain  switch- 
boards provision  is  made  for  throwing  any 
particular  circuit  on  the  bus  independently 
of  the  group  switches  so  that  the  pulling 
of  the  group  switch  will  shut  down  all  of 
the  circuits  e±cept  the  ones  that  have 
been  placed  on  the  emergency  feed. 

With  the  dead-front  design  there _Is  no 
possibility  of  the  operator  getting  a shock 
that  might  distract  his  attention  from  the 
stage,  and  the  whole  operation  of  the 
board  can  be  carried  out  in  a poorly  lit 
location  With  very  little  chance  of  incorrect 
switching;  The  fuses  and  connections  on 
the  rear  are  made  readily  accessible  to 
permit  fuse  replacement  or  changes  in  the 
circuits  to  be  made  with  the  minimum 
delay. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 

BOUSTEAD  ELECTRIC  & MFG.  CO., 
16  E.  Hennepin  Ave.,  Minneapolis, 
Minn.  (See  display  adv.  page  1326.) 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles,  Cal. 

Cleveland’  Switchboard  Co.,  The.,  2925 
E.  79th  St..  Cleveland,  Ohio. 

Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St.,  Chicago,  111. 

Devoe  Electric  Switch  Co.,  The,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco.” 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Hallberg.  J.  H.,  25  W.  45th  St.,  New 
York.  N.  Y. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,  Cleveland,  Ohio. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St.,  New  Orleans,  La. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
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METROPOLITAN  ELECTRIC  MFQ.  CO.. 
East  Ave.  and  14th  St.,  Long:  Island 
City.  N.  Y.  “Metco.” 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St..  Detroit,  Mich.  “Bull 
Dog."  (See  display  adv.  page  1285.) 

NePage-McKenny  Co.,  Armour  Bldg., 
Seattle.  Wash. 

NEWGARD  & CO.,  HENRY.  947-955 
Washington  Blvd.,  Chicago,  III.  “New- 
gard.”  (See  display  adv.  page  1287.) 

P'ennefather,  James  S.,  358  W.  43rd  St., 
New  York,  N.  Y. 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St..  Chicago.  111. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS.  THE,  1-3  Barker  PL, 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia.  Pa. 

Robertson  Electric  Construction  Co.,  Mo- 
hawk and  Niagara  Sts.,  Buffalo,  N.  Y. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safety 
Products.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 

• St.,  New  York,  N.  Y.  Sprague  safety 
type  theatre  switchboards  are  fur- 
nished with  feeder  switches  of  the 
knife-blade  type  with  quick  make  and 
quick  break  action.  The  switches  and 


Sprague  Theatre  Switchboard 


fuses  are  located  at  the  back  of  the 
board,  the  operating  handles  of  inter- 
locking type  on  the  front.  Each  row 
of  switches  may  be  operated  by  a mas- 
ter leyer  and  any  or  all  rows  of 
switches  may  be  operated  simultane- 
ously by  a grand  master  lever.  Thea- 
tre switchboards  can  also  be  furnished 
with  remote  controlled  switches. 
Sprague  products,  see  display  adv. 
pages  1306-7. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

TRUMBULL  ELECTRIC  MFG.  CO..  THE, 
Plainville,  Conn.  “Circle  T.“  (See  dis- 
play adv.  pages  1282-1283.) 

U.  S.  E.  M.  CO..  505  W.  42nd  St.,  New 
York.  N.  Y.  “U  S E M.” 

WESTERN  SAFETY  MFG-  CO.,  247 
Minna  St.,  San  Francisco.  Cal. 

Weste  n Electric  Works,  213  6th  St., 
Portland.  Ore 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 

SWITCHBOARDS,  TRUCK  PANEL 
TYPE. — With  this  type  of  construction, 
the  usual  slate  panels  of  an  a-c.  switch- 
board are  replaced  by  steel  panels 
mounted  on  structural  frames  built  in  the 
form  of  a truck  that  can  be  rolled  into  and 
out  of  a compartment  prepared  for  it.  thus 
making  a continuous  steel  switchboard. 

The  whole  of  the  apparatus  for  each 
circuit  equipment  (Including  the  oil  circuit 
breaker,  instruments  and  transformers) 
is  mounted  on  the  movable  truck  and  is 
removed  with  it  when  the  truck  is  with- 
drawn from  the  space  allotted  to  it  in  the 
structure.  It  can  be  safely  inspected  while 
in  front  of  the  switchboard  or  it  can  be 
wheeled  away  for  more  thorough  examina- 
tion, adjustment  or  repair. 

The  truck  carries  contact  jaws  mounted 
on  porcelain  insulators  which  engage  with 


contact  blades  mounted  in  the  fixed  por- 
tion of  the  structure.  These  contact 
blades  are  sunk  into  the  porcelain  insula- 
tors so  as  to  obviate  the  danger  of  acci- 
dental contact  or  short-circuits  when  the 
truck  is  removed  The  same  insulators 
also  support  the  busbars  in  the  busbar 
chamber  and  the  cable  terminals  in  the 
*able-box  chamber. 

Safety  interlocks  are  fitted  In  such  a 
way  that  it  is  impossible  for  any  truck  to 
be  withdrawn  from  the  cell  unless  the 
breaker  Is  In  the  open  position.  Frequently 
provision  is  made  for  steel  windows  to 
automatically  slide  into  position  when  the 
truck  is  withdrawn  and  these  cover  over 
the  openings  through  which  the  contacts 
are  made  to  the  bus  and  the  outgoing 
cables.  This  type  of  switchboard  can  be 
supplied  in  separate  units  or  as  a con- 
tinuous board  and  one  or  more  spare 
trucks  can  be  kept  available  for  replacing 
any  equipment  that  may  need  overhauling. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  truck  type  panels  are 
especially  adapted  to  group  mounting 
! and  make  a most  desirable  switchboard 
from  the  standpoint  of  safety  to  life. 


G.  E.  Truck  Typo  Panel 


the  elimination  of  fire  risk  and  contin- 
uity of  service.  Described  in  Bulletin 
47100.  This  Company  manufactures 
also  safety  panels  of  the  Dead-front 
and  draw-out  types,  which  see  for  de- 
scription.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES,  AIR- BREAK,  HIGH-TEN- 
SION, POLE-TOP  AND  OUTDOOR  SUB- 
STATION. — High-tension  switches  of  the 
air-break  type  are  frequently  used  in  out- 
door substations  and  on  overhead  trans- 
mission lines  of  moderate  capacity,  as 
good  practice  dictates  that  such  lines  be 
sectionalized  so  that  any  section  in  trouble 
may  be  isolated  and  yet  the  whole  line 
operated  up  to  that  section.  These 
switches  are  also  used  on  farm  and  other 
small-power  lines  where  a medium  or 
high-tension  line  is  used  to  supply  farms, 
irrigation  pumps.  small  towns,  etc., 
directly.  They  are  less  expensive  than  oil 
switches  and  meet  the  requirements  of 
low-cost  lines  successfully. 

The  switches  are  usually  mounted  either 
on  a steel  framework,  flat  surface,  or  a 
pole  top.  The  operating  handle  may  be 
carried  down  within  reach  from  the 
ground  and  locked  so  that  it  may  be  op- 
erated only  by  authorized  persons.  The 
switch  itself  in  the  common  forms  con- 
sists of  a set  of  main  contacts,  one  hav- 
ing a spring  action  and  sometimes  a leaf 
brush.  A horn  gap  is  generally  provided 
above  the  main  contacts  and  it  remains 
closed  after  the  main  contacts  are  opened 
and  finally  opens  the  circuit  there,  thus 
breaking  the  arc  on  the  diverging  horns 
and  preventing  damage  to  the  switch 
parts.  One  terminal  of  the  switch  is  sta- 
tionary and  the  other,  which  is  the  switch 
blade,  usually  has  a rotary  motion.  Single- 
pole switches  are  much  used  and  where 
more  poles  are  required  they  are  mechan- 
ically interconnected  and  all  operated  by 
the  same  handle.  Switches  are  mounted 
so  that  the  switch  blade  rotates  in  either 
a horizontal  plane  or  a vertical  plane. 
Protective  features  are  sometimes  provided 
and  solenoid  or  motor  operating  mechan- 
isms are  also  used,  so  that  the  switches 
may  be  of  the  remote -control  type. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave. 
and  Montgomery  St..  Jersey  City,  N.  J. 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts..  Hamilton,  Ont., 
Can.  “Westinghouse.” 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 
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Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  A new  type  of  pole  top  switch  for 
three  phase,  with  laminated  brush  con- 
tacts, and  having  a vertical  break.  See 
display  advertisement  on  page  1261.— 
Adv. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts.,  Philadelphia, 
Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St..  Chicago,  111.  “Three 
E.” 

Electro  Service  Co.,  Marietta,  Ga. 
("Johnson.”) 

General  Devices  & Fittings  Co..  441-443 
S.  Desplaines  St..  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  LG-7  Disconnect 
Switch  for  outdoor  service  up  to  45,000 
volts,  or  for  higher  voltage  on  applica- 
tion. For  mounting  on  flat  surfaces  or 
pipe.  Also  the  Type  LG-20  disconnect 
switch  for  vertical  mounting.  The 
Type  LG- 119  disconnect  switch  can  be 
secured  in  double,  triple  and  4-pole  ele- 
ments. It  is  made  in  combination  with 
expulsion  fuse  where  it  is  necessary  to 
open  the  primary  of  a transformer  bank 
and  where  no  lightning  tfrrester  is  re- 
quired: with  fuse  and  choke  coil  for 
use  with  a complete  substation,  having 
lightning  arresters;  or  combined  with 
choke  coil  when  the  fuse  is  replaced 
by  an  oil  circuit  breaker.  (Bulletin 
47706A.)  See  adv.  pages  1203-1223.— 
Adv. 

HI-VOLTAGE  EQUIPMENT  CO..  Cleve- 
land, Ohio.  Manufacturers  of  air 
break  switches,  lightning  arresters, 
choke  coils,  high  voltage  fuses,  dis- 
connecting switches,  outdoor  bus  sup- 
ports, steel  sub-station  structures, 
crossarms.  The  Hi-Voltage  Switch  is 
of  a vertical  break  type,  designed  to 
open  under  heavy  load.  All  parts  of 
the  switch  and  operating  mechanism 
are  protected  against  sleet  and  ico. 
All  iron  and  steel  parts  are  galvanized. 
Bearings  are  either  brass  bushed  or 
babbitted.  The  main  contact  is  of  a 
self-adjusting  type  which  insures  good 
contact  and  free  smooth  operation  un- 
der all  conditions.  Auxiliary  arcing 
horns  protect  the  main  contact  from 
all  burning.  All  torsional  strains  on 
insulators  are  avoided.  The  strains  on 
the  porcelain  are  in  compression.  The 
insulators  are  secured  to  forged  steel 
pi  ns  in  a manner  permitting  their  easy 
removal.  The  switch  is  easy  to  in- 
stall and  will  not  get  out  of  adjust- 
ment in  operation. — Adv. 

Kelman  Electric  & Mfg.  Co.,  1650  Naud 
St  . Los  Angeles,  Cal. 

K-P-F  Electric  Co.,  37  Stevenson  St., 
San  Francisco,  Cal.  “K-P-F.” 

Maxwell  Engineering  & Mfg.  Co..  61 
Broadway.  New  York.  N.  Y.  “Memco.” 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert.  Que., 
Can. 

PACIFIC  ELECTRIC  MFG.  CO..  827-833 
Folsom  St.,  San  Francisco,  Cal. 
“Baum.” 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  "Penn.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Railway  & Industrial  Engineering  Co.. 
Greensburg.  Pa.  “R.  and  I.  E.” 

ROYAL  ELECTRIC  MFG.  CO..  606  E. 
40th  St..  Chicago,  111.  “Roval”  Type 
R.  D.  high-tension  air  break  switches 
are  made  in  a variety  of  forms.  11- 


Type  R.  D. 


lustration  shows  Type  R.  D.  Form  1. 
200  amus.,  13.200  voits  to  66,000  volts, 
or  higher,  if  desired;  a three-pole 
switch  in  which  the  rotating  member  is 
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supported  by  two  insulators  and  turns 
in  an  accurately  machined  bearing. 
Operating  mechanism  is. a cable,  always 
In  proper  tension.  Insulators  are  of  in- 
terchangeable type  with  non-cement  at- 
tachments. Patented  trolley  contact 
Insures  positive  operation,  quick  break 
and  safety.  All  equipment  is  hot  gal- 
vanized. Eight  other  forms  embodying 
the  same  high  standard  of  design  and 
construction  are  supplied  for  200-amp., 
13,200  to  66,000-volt  service,  with  or 
without  choke  coil,  horn  gap  fuse, 
lightning  arrester,  tetra  chloride  fuse 
mountings,  etc.  Higher  voltages,  if 
specified.  (Also  see  Switches,  discon- 
necting, high -tension.)  Send  for  our 
catalog.  It  contains  engineering  data, 
illustrations  and  other  interesting  in- 
formation of  “Royal”  products. — Adv. 

SCHWEITZER  & CONRAD.  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S.  & C.” 

Southern  Electrical  Equipment  Co.,-  Kin- 
ney Bldg.,  Charlotte,  N.  C. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WESTINOHOUSE  ELECTRIC  & MFQ. 
CO.,  Blast  Pittburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES,  AUTOMATIC.  — See 
Contactors,  magnetic;  Switches,  end  cell 
(storage  battery)  automatic;  Switches, 
pressure  or  vacuum-operated;  Switches, 
remote  control;  Switches,  time  or  clock- 
controlled;  Switches,  telephone,  auto- 
matic connector;  Switches,  telephone, 
automatic  line;  Switches,  telephone,  auto- 
matic selector. 

SWITCHES,  AUTOMOBILE  IGNITION. 

Control  switches  for  automobile  use  in- 
tended, to  be  connected  in  the  main  engine 
ignition  circuit  and  designed  with  or  with- 
out locking  attachments.  They  are  also 
made  in  special  forms  for  manual  opera- 
tion or  with  projecting  arms  for  foot  op- 
eration; the  latter  are  sometimes  called 
the  kick  type.  A good  locking  type  switch 
is  a safeguard  against  theft  of  the  auto- 
mobile. 

Manufacturers: 

American  Bosch  Magneto  Corp.,  Spring- 
field,  Mass.  “Bosch.” 

Apollo  Magneto  Corp.,  Kingston,  N.  Y. 

Beaver  Machine  & Tool  Co.,  Inc.,  625  N. 
3rd  St.,  Newark,  N.  J.  "Beaver.” 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee.  Wis.  “Basco.” 

Bryant  Electric  Co.  .The.  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Clum  Mfg.  Co.,  421-437  National  Ave., 
Milwaukee.  Wis. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Plug  Switches 
No.  7171-61  and  7198-61  are  designed  to 
lock  a motor  car  in  order  to  prevent 
unauthorized  operation.  The  switch  is 
put  in  an  out-of-the-way  place  known 
only  to  the  owner  of  the  car.  C-H 
Switch  No.  7171-61  is  a plug  switch 
for  grounding  the  magneto.  Remov- 
ing the  plug  allows  a contact  to  be 


Switch  No.  7198 
Flush  Plate  No.  7161 


made  that  grounds  the  magneto  and 
is  the  reverse  of  the  plug  switch  No. 
7198-61  in  which  the  plug  is  part  of 
the  circuit  and  removing  it  opens  the 
circuit.  These  two  switches  are  often 
-nude  up  in  the  same  gang  with  the 
lighting  switches.  See  display  adv. 
pages  1225-1230. — Adv. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W..  Montreal,  Que.,  Can. 

Eisemann  Magneto  Corp.,  32  33rd  St., 
Brooklyn,  N.  Y.* 

Hubbell,  Inc.,  Harvey,  Bridgeport.  Conn. 


KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  (See  display  adv.  page  1327.) 

Kent  Mfg.  Co..  Atwater,  4937  Stenton 
Ave.,  Philadelphia,  Pa.  “Atwater 
Kent.” 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  “Chapman”,  “Jost”,  “Pur- 
itan.” 

Motor  Specialities  Co.,  Waltham,  A^&ss. 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark,  N.  J. 

Teagle  Co.,  The,  1125  Oregon  Ave., 
Cleveland,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

W in dman -Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  AUTOMOBILE  LIGHTING. 
These  are  snap  switches  intended  for  the 
control  of  automobile  lighting  circuits  and 
are  usually  designed  for  flush  mounting 
on  dashboards,  steering  columns,  etc.  They 
are  furnished  In  various  forms,  including 
push  and  pull,  push  button,  toggle,  etc. 

Manufacturers: 

Accessories  Mfg.  Co.,  2311-29  N.  Craw- 
ford Ave.,  Chicago.  111. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee.  Wis.  “Basco.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Cleveland  Switchboard  Co..  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Clum  Mfg.  Co..  421-437  National  Ave., 
Milwaukee.  Wis. 

Connecticut  Telephone  & Electric  Co., 
Meriden.  Conn.  “Connecticut.” 

Cowles  & Co..  C.,  Water  & Chestnut  Sts., 
New  Haven.  Conn. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Automobile 
Lighting  Switches  are  operated  by  a 
single  button  with  a very  quick  make- 
and-break  mechanism.  The  mechanism 
Is  simple,  and  the  push  bar  is  unusual- 
ly rugged  In  order  to  withstand  the 
abuse  that  it  is  likely  to  receive.  The 
Thermoplax  insulating  material  used  In 
the  construction  is  both  fireproof  and 
waterproof  and.  unlike  fiber,  will  not 
char  or  warp  out  of  shane  and  thus  in- 


Swltch  No.  7160 
Flush  Plate  No.  7161 


terfere  with  the  proper  operation  of  the 
switch.  In  spite  of  the  small  size  of 
C-H  Automobile  Lighting  Switches  they 
have  the  high  rating  of  10  amperes,  80 
volts  for  single-pole  and  three-wire 
types,  and  5 amperes,  80  volts  for  the 
automatic  door  switch.  The  three-way 
switch  rating  is  6 amperes,  40  volts  or 
3 amperes,  80  volts.  Owing  to  the  am- 
ple proportions  of  the  switch  parts. 


Switch  no.717~  with 
Flush  Plate  Noi  7163 


there  is  practically  no  voltage  drop — 
an  especially  desirable  feature  on  low- 
voltage  systems.  C-H  Automobile 
Switches  operate  by  means  of  a single 
pull-and-push  button,  the  position  of 
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which  indicates  whether  the  circuit  is 
open  or  closed.  Pushing  the  button 
opens  the  circuit — pulling  the  button 
out  closes  the  circuit.  Switches  are 
made  up  in  gangs  of  two,  three,  four 
or  more  switches  with  flush  plates. 
See  display  adv.  pages  1225-1230. — Adv. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W.,  Montreal.  Que.,  Can. 

Gray  & Davis,  Inc.,  Boston,  Mass. 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.“ 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Metal  Specialties  Mfg.  Co.,  3200-3208 
Carroll  Ave.,  Chicago,  111.  “Presto.” 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  “Pullrite”,  “Sta-Rite.” 

Motor  Specialties  Co..  Waltham,  Mass. 

Niehoff  & Co..  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

Seng  Auto  Device  Co.,  1452  Dayton  St., 
Chicago.  111.  (“Seng”  horn  switch.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Windman -Goldsmith,  Inc.,  399-403  East 

. Ave.,  Perth  Amboy.  N.  J. 

SWITCHES,  AUTOMOBILE  START- 
ING.— Switches  for  the  starting  circuits  of 
automobiles  having  rugged  contact  mem- 
bers and  a spring-contro’led  circuit- clos- 
ing member  intended  for  foot  operation. 
They  are  made  with  very  heavy  contacts 
because  the  current  required  for  turning 
the  starting  motor  is  often  in  excess  of 
50  amperes. 

Manufacturers: 

Beaver  Machine  & Tool  Co.,  Inc.,  625  N. 
3rd  St.,  Newark,  N.  J.  “Beaver.” 

Bijur  Motor  Appliance  Co.,  15th  & Gar- 
den Sts.,  Hoboken,  N.  J. 

Briggs  & Stratton  Co.,  1047  Louis  Ave., 
Milwaukee.  Wis.  "Basco.” 

Cuno  Enginering  Corp.,  The,  Meriden. 
Conn. 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W„  Montreal,  Que.,  Can. 

Gray  & Davis,  Inc.,  Boston,  Mass. 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford. Conn.  “Diamond  H.” 

Motor  Specialties  Co..  Waltham,  Mass. 

Niehoff  & Co.,  Inc.,  Paul  C.,  232-242  E. 
Ohio  St..  Chicago,  UL 

Simms  Magneto  Corp.,  The,  East 
Orange.  N.  J.  “Simms.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES,  BABY  KNIFE.— Miniature 
knife  switches  used  In  telephone,  tele- 
graph, fire  and  burglar-alarm  and  other 
low-voltage  circuits  of  small  capacity. 
They  generally  have  a maximum  current 
rating  of  30  amperes  and  are  made  for 
both  125  or  250-volt  service.  Single, 
double  and  triple-pole  switches  mounted 
usually  on  porcelain  or  sometimes  on  slate 
bases  are  in  this  class  and,  although 
single-throw  switches  are  generally  used, 
they  are  also  made  as  double- throw. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City.  N.  J. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

Electrical  Mfg.  Co..  The.  4149  E.  79th 
St.,  Cleveland,  Ohio. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago.  111. 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell,  Va. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,  Cleveland,  Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Machen  E’ectrlc  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

Manhattan  Electrical  Supply  Co..  Inc., 
17  Park  PI..  New  York,  N.  Y.  “Mesco.” 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 
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Paiste  Co.,  H.  T.,  Philadelphia,  Pa'. 
“Paiste.”  (“Exclusive  distributor,  Hart 
& Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

PENN  ELECTRICAL  & MFQ.  CO.,  Ir- 


win, Pa.  “Penn.’* 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,  Chicago,  111.  “Peerless  E-Z- 
Wire." 

Reliable  Electric  Co.,  3146  Carroll  Ave., 
Chicago,  I1L  “Acme/* 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T.“ 
(See  display  adv.  pages  1282-1283.) 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston.  Mass. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 


Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford.  Conn.  “H  & H.“ 

KLAXON  CO.,  Newark,  N.  J. 

Lagan ke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Mesco." 

PALMER  ELECTRIC  & MFG.  CO., 
THE,  175  5th  St.,  Cambridge,  Mass. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,-  Philadelphia,  Pa. 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

Stewart  & Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 

Windman-Goldsmlth,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


Philadelphia,  Pa. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Wiaterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

Windman-Goldsmlth,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  BATTERY,  KNIFE  OR 
SLIDING. — These  are  small  switches  of 
small  current  capacity.  They  are  made  in 
two  styles,  either  as  a plain  single -pole 
knife  switch  or  arranged  with  a pivoted 
blade  to  slide  in  a horizontal  plane  over 
button  contacts  or  between  contact  clips. 

Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Biyant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant/* 

Bunnell  & Co.,  J.  H.,  32  Park  PI.,  New 
York,  N.  Y.  “Bunnell.** 

Canadian  Coil  Co.,  Ltd.,  Walkervllle, 
Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Detroit  Coil  Co.,  439-447  Fort  St.,  E., 
Detroit.  Mich. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

EDWARDS  & CO..  INC.,.  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco.” 

Electrical  Mfg.  Co.,  The.  4149  E.  79th 
St.,  Cleveland,  Ohio. 

Fahnestock  Electric  Co.,  East  Ave.  & 
8th  St.,  Long  Island  City,  N.  Y. 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.“ 

Harvard  Electric  Co.,  525  W.  Van  Burert 
St.,  Chicago.  111. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The.  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Leon- 
ard.** 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Morse,  Frank  W.,  289  Congress  St., 

Boston,  Mass. 

MUTUAL  ELECTRIC  & MACHINE 
CO.,  858  W.  Fort  St.,  Detroit,  Mich. 
“BullDog.”  (See  display  adv.  page 
1285.) 

Parkin  Mfg.  Co.,  San  Rafael,  Cal. 


PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

Thordarson  Electric  Mfg.  Co.,  501  S. 

Jefferson  St.,  Chicago,  111. 
TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 
UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.)  . 
Windman-Goldsmlth,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


SWITCHES,  BURGLAR  ALARM,  LOCK 
OR  KEY  CUTOUT.— Switches  operated  by 
keys  and  placed  on  the  doors  of  stores, 
offices,  residences,  etc.,  connected  with 
burglar  alarm  systems  so  that  persons 
having  the  proper  keys  can  go  in  or  out 
of  the  building  without  ringing  the  alarm. 
Any  attempt  to  open  the  lock  without  a 
proper  key  operates  the  switch  and  gives 
the  alarm. 


Manufacturers: 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Bunnell  & Co.,  J.  H.,  32  Park  PI.,  New 
York,  N.  Y.  “Bunnell.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

EDWARDS  & CO.,  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 


SWITCHES,  CEILING,  PULL.  — Snap 
switches  mounted  in  insulating  bodies 
with  pull  chains  or  cords  and  used  chiefly 
for  controlling  individual  ceiling  lamps  or 
fixtures,  ceiling  fans,  etc.  They  are  ar- 
ranged for  several  kinds  of  mounting, 
either  directly  on  the  ceiling  with  screws, 
or  for  attaching  to  an  outlet  box  or  plate 
or  fixture  stud.  The  switches  may  be 
provided  for  a number  of  circuit  condi- 
tions, such  as  single-pole,  double-pole, 
three-point,  four-point  and  two  or  three- 
circuit  electrolier  switches.  The  bodies 
are  of  porcelain  and  in  the  type  for  mount- 
ing on  a fiat  surface  have  either  solid  or 
slotted  bases  for  the  wiring. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Beaver  Machine  & Tool  Co.,  Inc.,  625 
N.  3rd  St.,  Newark,  N.  J.  “Beaver.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  Duplexalite  Co.,  Ltd.,  745  St. 
Catherine  St.,  W„  Montreal,  Que.,  Can. 
“Pullite.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis. 
C-H  Ceiling 
Pull  Switches,, 
despite  their 
large  capacity 
(6  amp.  135 
volts,  3 amp. 
250  volts),  are 
of  small  size, 
and  neat  de- 
sign. The  in- 
g e n 1 o u s C-H 
mechanism  em- 
ployed has  a 
quick  snappy 
action.  See  dis- 
ci-H 7320  play  adv.  pages 

1225-1230.— Adv. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  48th  St.,  New  York. 
N.  Y.  “Pullite.** 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “G-E.”  (See  adv.  pages 
1203-1223  ) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Hubbell,  Inc.,  Harvey.  Bridgeport, 
Conn.  “Quick  Catch,**.  “Presturn.” 

Leveridge,  Ins.,  Charles  W.,  133  Liberty 
St.,  New  York,  N.  Y. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S.” 

SEARS,  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

SWITCHES,  CLOCK-CONTROLLED.— 

See  Switches,  time  or  clock-controlled. 

SWITCHES,  CORD.— See  Switches,  pen- 
dent and  cord,  also  Switches,  push- 
through. 

SWITCHES,  DISCONNECTING,  HIGH- 
TENSION. — The  primary  function  of  a 
disconnecting  switch  is  to  disconnect  or 
isolate  apparatus  from  the  circuit  for  in- 
spection and  repair,  and  also  to  sectionalize 
feeders,  busbars  or  other  circuits.  They 
are  not  designed  for  switching  under  load, 
and  are  usually  operated  manually  by 
means  of  an  insulated  switch  stick  which 
has  a hook  that  fits  into  a hole  or  eye  in 
the  extension  of  the  switch  blade,  and 
permits  opening  the  switch  without  dan- 
ger to  the  operator.  Disconnecting  switch- 
es are  of  the  knife  blade  type  and  are 
made  in  several  forms  and  sizes,  depend- 
ing on  the  current  rating,  circuit  voltage, 
method  of  mounting  and  location,  whether 
indoor  or  outdoor.  They  are  made  for  all 
circuit  voltages  and  have  current  capaci- 
ties as  high  as  4000  amperes. 

Disconnecting  switches  are  generally 
mounted  either  upright  or  horizontal  on 
panels,  walls,  ceilings  or  pipe  framework. 
If  horizontal  and  arranged  to  open  down- 


ward, locks  or  latches  are  provided  to  keep 
the  blade  from  jarring  loose.  On  account 
of  the  strong  magnetic  action  tending  to 
open  the  blade  on  short-circuit  or  heavy 
overload,  this  is  also  done  on  many  verti- 
cal switches.  The  switch  stick  releases 
the  latch  when  it  is  inserted.  Single- 
throw switches  are  the  most  common  and 
for  very  high  voltages  they  are  usually 
mounted  on  post  type  porcelain  insulators, 
the  length  of  which  depends  on  the  volt- 
age. For  lower  voltage  service  a great 
many  switches  are  mounted  on  slate  or 
marble  bases.  Double-throw  switches  are 
sometimes  used.  For  very  heavy  currents 
three  or  more  switch  blades  are  mounted 
in  parallel. 

Disconnecting  switches  are  also  used 
on  distributing  circuits;  see  Disconnect  - 
ives,  emergency,  for  distributing  circuits. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Associated  Engineers  Co.,  ISO  N.  Dear- 
born St.,  Chicago,  111. 

Barkelew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

DELTA-STAR  ELECTRIC  CO.,  2433-2459 
Fulton  St.,  Chicago,  111.  The  “Unit 
Type”  WC-14  bus  switch,  made  by 
this  company,  and  shown  below,  is  an 
application  of  their  standard  insulat- 
ing unit  to  a special  purpose  swdtch. 


Delta-Star  Unit  Type  High  Tension 
Bus  Switch 


Cut  shows  blade  in  line  with  bus,  but 
it  may  be  at  any  angle.  Switch  clamps 
directly  on  busbar,  which  may  be  either 
round  or  flat,  and  of  any  capacity. 
Acts  as  disconnect  between  oil  switch 
and  bus,  securing  high  space  factor. 
Adjustable  contact  and  holding  clamps 
enable  switch  to  be  so  located  that  a 
short  run  is  secured  to  oil  switch 
terminal. — Adv. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

ELECTRIC  POWER  EQUIPMENT 
CORP..  13th  & Wood  Sts..  Philadelphia. 
Pa.  Disconnecting  switches  for  indoor 
and  outdoor  service.  All  types,  volt- 
ages and  capacities.  See  display  ad- 
vertisement on  page  1261. — Adv. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 
“Garton- Daniels.” 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO..  221  N.  23rd  St.,  Philadel- 
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phia,  I*a.  “Franklin."  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E." 


Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland,  Ohio. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St..  Chicago,  111. 

GENERAL,  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “G-E.“  (See  display  adv. 
pages  1203-1223.) 

Hi -Voltage  Equipment  Co.,  3305  Groton 
Ave.,  Cleveland,  Ohio. 

Johns- l’ratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page 
1278.) 

Maxwell  Engineering  & Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.  “Memco." 

Mendell  Mfg.  Co..  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG. 


CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PACIFIC  ELECTRIC  & MFG.  CO..  827 
Folsom  St.,  San  Francisco,  Cal. 
“Baum." 

PENN  ELECTRICAL  & MFG.  CO..  Ir- 
win, Pa.  “Penn." 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker 
PI.,  Pittsburgh,  Pa. 

Railway  & Industrial  Engineering  Co., 
Greensburg,  Pa.  “R.  ana  I.  E." 

ROYAL  ELECTRIC  MFG.  CO.,  606  E. 
40th  St.,  Chicago,  111.  “Royal"  switch- 
es and  other  apparatus  are  mounted  on 
a special  type  of  insulator,  made  of  the 
best  grade  wet -process  porcelain.  A 
perfected  mechanical  clamp  holds  the 
cap  and  thimble  to  the  Insulator  head 
and  base,  insuring  rigidity.  This 
clamp  eliminates  the  use  of  all  cement, 
projecting  screws,  pins,  etc.,  presents 
an  entirely  smooths  surface  and  removes 
all  possibility  of  static  discharge.  It 
also  makes  insulators  interchangeable 
and  ready  for  instant  assembly  and  use. 


Royal  High-Tension  Disconnecting 
Switch  with  Interchangeable 
Insulators 


Royal  indoor  disconnecting  switches 
are  furnished  in  numerous  types,  with 
connections  arranged  as  desired,  and 
with  flat  steel  bases,  1%-in.  pipe 
mountings  or  flat  surface  mountings. 
Capacities  range  from  300  to  3,000  amps, 
at  6600  to  22,000  volts,  with  special 
models  for  higher  ampere  capacities 
and  voltages.  Choke  coils  are  of  the 
hour-glass  type  (see  entry  under 
Coils,  choke,  for  description).  Cylin- 
drical coils,  in  place  of  hoiir-glass,  are 
supplied  when  required.  Standard  fuse 
mountings  are  for  S & C fuses;  any 
other  mounting,  however,  is  available. 
A special  adaption  includes  the  bus- 
bar switch,  furnished  in  four  types — 
flat  bus,  either  clamp  or  bolted;  tubu- 
lar bus.  and  rod  bus.  “Royal"  outdoor 
equipment  embodies  all  Improvements 
noted  above,  with  all  parts,  except  cop- 
per, hot  galvanized.  Capacities  range 
from  300  amps.,  upward,  at  6600  to 
70.000  volts  in  standard  models.  Sec- 
ond illustration  an  adaption  of  “Royal" 
crossarm  equipment,  which  is  noted 
for  its  ruggedness,  dependability  and 
simplicity  of  installation.  The  support 
castings  facilitate  detachment  or  addi- 
tion of  fuse  mounting  with  switch 


blade.  These  models  are  furnished  with 
any  desired  combination  of  equipment. 
Send  for  our  catalog.  It  contains  en- 


Royal  Outdoor  Switching  Equipment 


gineering  data,  illustrations  and  other 
interesting  information  of  “Royal" 
products. — Adv. 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  III. 
“S.  & C." 

Southern  Electrical  Equipment  Co., 
Charlotte,  N.  C. 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES.  DOOR,  ELEVATOR.— 
Switches  designed  to  be  mounted  so  that 
elevator  doors  will  cause  a projecting 
movable  member  to  open  or  close  the  con- 
tact mechanisms  In  the  switch  in  such  a 
manner  that  the  elevator  car  cannot  be 
started  unless  the  door  is  closed.  They 
are  usually  controlled  by  a small  cam  on 
the  door  or  on  the  closing  mechanism 
and  are  interlocked  with  the  elevator  con- 
troller. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St..  Chicago.  111.  “Con-Tac- 
Tor."  (See  display  adv.  page  1286.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Elevator  Door 
Safety  Switches  are  used  to  prevent 
starting  the  elevator  car  before  all 
doors  are  closed.  Type  “A"  is  operated 
by  a push  button  which  engages  the 
end  of  the  sliding  door;  it  is  used  gen- 
erally where  space  limitations  compel 
the  use  of  a small  switch.  Type  “B" 
is  operated  by  a lever  and  roller  which 
engages  with  a cam  on  the  sliding  door; 
it  is  used  wherever  space  limitations 
will  permit.  Both  types  interpose  a 
break  in  the  control  circuit  of  the  mag- 
netic main  contactor  when  the  door  Is 
open.  See  display  adv.  pages  1225-1230. 
— Adv. 

Elevator  Signal  Co.,  116  West  St.,  New 
York,  N.  Y. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

Knickerbocker  Annunciator  Co.,  116 
West  St.,  New  York,  N.  Y. 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
zie  St.,  Chicago,  111. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES.  DOOR,  FLUSH.— Snap 
switches  having  narrow  face  plates  in- 
tended for  flush  mounting  in  the  side  of  a 
door  frame  on  which  the  door  is  hung. 
They  have  a single  projecting  spring-con- 
trolled pin  which  is  moved  by  the  closing 
or  opening  of  the  door,  thus  operating 
the  switch  mechanism.  The  switches  are 
generally  used  to  control  a light  in  a 
closet  or  telephone  booth  and  are  made 
so  that  the  light  will  be  on  when  the 
door  is  open  (when  used  in  a closet)  or 
when  it  is  closed  (when  used  in  a booth). 
They  are  generally  single- pole  switches 
and  are  rated  at  6 amperes  for  125  volts 
and  3 amperes  for  250  volts. 


C-H  7240 
Door  Switch 


Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St.,  Chicago,  111.  "Con-Tac- 
Tor."  (See  display  adv.  page  1286.) 

Arrow  Electric  Co.f  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  I1L 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  C-H  Door  Switches 
are  made  for  in- 
stallation in  the 
hinge  side  of  the 
door  Jamb.  They 
have  a capacity  of 
6 amp.  Switches 
No.  7240  and  7245 
are  so  designed 
that  the  light  is 
switched  on  when 
the  door  is  opened 
and  is  extinguished 
when  the  door  is 
closed.  This  type 
of  switch  is  suit- 
able for  installation 
in  closets,  pantries, 
entrance  halls,  and 
vaults.  Switches 
No.  7241  and  7246 
are  designed  to 
switch  the  light  on 
when  the  door  Is  closed  and  to  extin- 
guish it  when  the  door  is  open.  These 
switches  are  used  in  connection  with 
telephone  booths,  toilets,  etc.  See  dis- 
play adv.  pages  1225-1230. — Adv. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 

EDWARDS  & CO..  INC.,  140th  & Ex- 
terior Sts.,  New  York,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  “G-E.”  (See  display  adv. 
pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

IJart  Mfg.  Co..  230  Hamilton  St.,  Hart- 
ford, Conn.  "Diamond  H." 

Ideal  Electric  MTg.  Co.,  Inc.,  718-720 
Cherry  St.,  Philadelphia,  Pa. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Morse,  Frank  W.,  289  Congress  St., 

Boston,  Mass. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  ELECTROLIER  OR  MUL- 
TICIRCUIT, SNAP.— Snap  switches  for 
surface  or  flush  mounting  provided  with 
mechanism  and  contacts  to  control  two  or 
more  circuits  in  various  combinations.  The 
switches  are  used  chiefly  with  ceiling 
lighting  fixtures,  etc.,  where  it  is  desired 
to  control  the  illumination  intensity  by 
turning  on  one,  two,  three  or  more  lamps 
by  means  of  a single  switch.  When  fur- 
nished for  surface  mounting  they  are 
made  with  porcelain  bases,  and  metal 
covers  with  rubber  or  composition  keys  or 
buttons,  or  with  porcelain  covers  and 
keys.  The  flush  type  switches  are  made 
to  fit  in  a standard  switch  box.  Some 
multicircuit  switches  are  made  in  pendent 
form.  In  controlling  two  or  three  cir- 
cuits, the  switches  which  have  four  snaps 
or  positions  either  close  circuits  one,  two 
and  three  in  turn,  or  circuits  one.  one  and 
two,  and  one,  two  and  three;  the  fourth 
snap  nearly  always  disconnects  or  opens 
all  circuits. 

Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.  "Little  Twenty." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223  ) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.," 

“Hart." 

Pneuvac  Co.,  164  Fremont  St.,  Worces- 
ter, Mass. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 

SWITCHES,  ENCLOSED,  MISCEL- 
LANEOUS.— Enclosed  switches  are  made 
In  several  styles,  and  are  adapted  for  the 
control  of  almost  any  power,  heating  or 
lighting  circuits  in  which  a heavy  cur- 
rent is  flowing.  They  are  usually  made 
to  be  used  on  conduit  systems  and  are 
enclosed  in  either  cast  Iron  or  sheet  steel 
boxes.  Enclosed  switches  are  also  made 
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for  open  wiring  systems  having  a number# 
of  porcelain  insulating  bushings  to  fit 
around  the  entering  wires.  The  switches 
are  made  in  several  forms  for  the  various 
purposes  for  which  they  may  be  used. 
Among  these  are  their  use  as  service 
switches,  marine  switches,  railroad  yard 
and  roundhouse  switches,  light  and  power 
feeder  switches,  etc. 

Some  types  of  enclosed  switches  provide 
merely  a box  which  may  be  locked,  en- 
closing a knife  switch  or  rotary  snap 
switch,  requiring  the  box  to  be  opened  to 
operate  the  switch.  Others  enclose  a 
rotary  switch  and  fuses,  but  have  the 
handles  projecting  through  the  cover  so 
the  switch  may  be  turned  on  or  off. 
Other  types  are  also  used,  but  they  differ 
from  the  so-called  “safety”  switches 
which  have  the  operating  handle  extend- 
ing through  the  side  or  cover  of  the  box, 
which  cannot  be  opened  until  the  switch 
is  first  thrown  to  “off"  position. 

Manufacturers: 


ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI..  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  Citv,  N.  J. 

AURORA  STEEL  PRODUCT^  CO.,  Au- 
rora, 111. 

Brvant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant." 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 
Pa. 

COLUMBIA  METAL  BOX  CO..  224-228 
E.  144th  St.,  New  York,  N.  Y. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  #79th  St.,  Cleveland,  Ohio.  “E.  C.  & 


Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St..  Cleveland,  Ohio. 

Fralick  & Co..  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon." 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 
Laganke  Electrical  Co..  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dall  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Lewis  Electric  Co.,  Inc..  The,  Canton,  O. 
METROPOLITAN  ELECTRIC  MFG 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Motor  Protector  Mfg.  Co.,  47  Kearny'  St., 
San  Francisco.  Cal.  “Synthermal." 
MUTUAL  ELECTRIC  & MACHINE  CO.. 
858  W.  Fort  St.,  Detroit,  Mich.  “Bull 
Dog.”  (See  display  adv.  page  1285.) 
PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 

6th  St..  Philadelphia,  Pa. 

Pyle-National  Co..  The,  1334  N.  Kostner 
Ave..  Chicago,  111. 

Sterling  Switchboard  Co.,  537  S.  7th  St.. 
Camden,  N.  J. 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark  N J 

trumbull’  electric  mfg.  co., 

THE,  Plainvilie,  Conn.  (See  display 
adv.  pages  1282-1293.) 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York,  N.  Y. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V." 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

Wlndman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


SWITCHES,  END-CELL,  AUTOMAT- 
IC.— Automatic  end-cell  switches  are  used 
with  large  storage-battery  installations  *o 
maintain  a practically  constant  load  or 
bus  potential  while  the  battery  is  dis- 
charging. They  are  of  two  general  types, 
either  the  radial  type,  similar  to  the  man- 
ually operated  switch,  or  the  sliding  type. 
Motor  operation  is  generally  provided  and 
the  control  is  obtained  by  means  of  a 
contact-making  voltmeter,  which  closes 
the  motor  circuit  when  the  voltage  drops 
and  thus  permits  another  cell  to  be  added. 
When  the  battery  is  on  charge  the  opera- 
tion is  reversed,  cutting  out  the  end  cells 
in  the  inverse  order  of  the  way  they  were 
cut  in.  This  gives  the  cell  placed  in  the 
circuit  last  a small  charge  and  as  the 
terminal  voltage  rises,  it  is  cut  out,  etc. 


Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 
Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St..  Boston,  Mass. 

Cleveland  Switchboard  Co.,  The,  2925  E. 

79th  St.,  Cleveland,  Ohio. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que 


Electric  Storage  Battery  Co.,  The,  19th 
St.  & Allegheny  Ave.,  Philadelphia, 
Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

PALMER  ELECTRIC  & MFG.  CO., 
THE,  175  5th  St.,  Cambridge,  Mass. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn." 

SWITCHES,  END-CELL,  MANUALLY 
OPERATED. — These  switches  are  used  in 
connection  with  storage- battery  Installa- 
tions to  provide  a means  of  connecting  to 
a series  of  end-cell  terminals  each  one  of 
which  may  connect  an  additional  cell  in 
the  circuit  to  Increase  the  battery  voltage 
as  the  terminal  voltage  per  cell  decreases. 
By  using  a manually  operated  switch  an 
operator  is  required  to  move  the  switch 
to  the  next  contact  point  when  the  volt- 
age drops.  These  switches  are  usually 
made  In  the  radial  sliding  type,  having  a 
contact  arm  which  may  carry  a single 
contact  or  a double  one,  connected  with  a 
protective  resistance,  between  the  two,  to 
prevent  short-circuiting  a cell  in  moving 
from  one  contact  to  another.  The  sta- 
tionary contacts  are  broad  and  of  heavy 
construction  because  the  current  capacity 
is  generally  large. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St..  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

CROUSE-HINDS  CO..  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.  " 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Mendel  1 Mfg.  Co..  Mattapoisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  “Penn." 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainvilie,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 

SWITCHES,  FAN  MOTOR  OR  MULTI- 
SPEED. SNAP. — Snap  switches  designed 
particularly  for  the  control  of  small  mo- 
tors, such  as  ceiling  fans  or  bracket  fans 
out  of  reach.  They  have  multiple  con- 
tacts which  control  combinations  of  mo- 
tor windings  or  sections  of  speed  control 
resistors.  They  are  intended  for  mount- 
ing on  fan  motor  frames  or  supports  or 
for  surface  mounting  on  a wall  or  post. 
Sometimes  they  are  made  in  pendent  form. 
They  may  be  arranged  to  give  the  same 
circuit  combinations  as  electrolier  or  mul- 
ticircuit switches  and  often  are  special 
forms  thereof. 

Manufacturers: 

Brvnnt  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Devoe  Electric  Switch  Co..  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

SWITCHES,  FIELD  DISCHARGE.— 

Switches  so  designed  and  operated  that 
the  energy  in  the  magnetic  field  of  a gen- 
erator may  be  discharged  without  a dan- 
gerous rise  in  voltage  when  the  field  cir- 
cuit is  opened  by  the  switch.  A common 
type  consists  of  a modified  form  of  a 
double-pole,  double-throw  switch  so  ar- 
ranged that  a resistance  is  connected 
across  the  terminals  of  the  field  winding 
as  the  current  to  this  winding  Is  cut  off. 
This  Is  usually  obtained  by  the  addition 
of  a short  auxiliary  blade  attached  to  one 
of  the  blades  of  the  switch.  An  auxiliary 
contact  clip  makes  contact  with  this  blade 
and  connects  the  resistance  in  the  circuit 
before  the  main  contacts  have  opened. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton,  Ont., 
Can.  “Westinghouse." 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E." 


Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry 
St.,  Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,  Cleveland,  Ohio. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn." 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

Sundh  Electric  Co.,  209  Parkhurst  SL. 
Newark,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.  Plainvilie,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


SWITCHES,  FIXTURE.— Snap  switches 
designed  for  special  use  in  fixture  work 
and  provided  in  various  forms,  such  as 
key  arm,  canopy,  and  candelabra  types 
with  or  without  pigtails  attached.  Some 
of  them  may  be  made  to  give  several 
circuit  connections  in  a manner  similar  to 
the  electrolier  and  multicircuit  snap 
switches. 


Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  SL, 
Hartford,  Conn.  “Arrow." 

Beaver  Machine  & Tool  Co..  Inc.,  626  N. 
3rd  St.,  Newark,  N.  J.  “Noscru." 

Bryant  Electric  Co.,  The,  1421  State  SL, 
Bridgeport,  Conn.  “Bryant." 

Canadian  Duplexalite  Co.,  Ltd.,  745  SL 
Catherine  St.,  W.,  Montreal,  Que., 
Can.  “Pullite." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Candelabra 
Switches  are  very  substantial  in  spite 
of  th'ir  small  size.  The  current  carry- 
ing capacity  is  % amp.,  125  volts.  The 
design  is  readily  adapted  to  almost  any 
style  of  candle  cup.  The  cir- 
cuit is  made  and  broken 
with  a very  quick  snap.  C-H 
Canopy  Switches  are  of  the 
push-and-pull  type.  Their 
small  dimensions  and  com- 
paratively high  current-car- 
rying capacity  make  them 
suitable  for  almost  any  in- 
stallation. 

The  control  of  bracket 
lights  by  means  of  a C-H 
Canopy  Switch  saves  reach- 
ing to  the  sockets  and  al- 
lows complete  enclosure  of 
the  lamp  socket  by  the  husk 
when  this  is  desirable.  8ee 
display  adv.  pages  1225-1230. 
— Adv. 


C-H  7150. 


Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6 W.  48th  St.,  New  York,  N. 


Y.  “Pullite.” 

LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2615  Washington  Ave.,  SL  Louis,  Mo. 
(See  display  adv.  pages  1276-1277.) 
Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

SEARS,  HENRY  D.,  80  Boylston  SL, 
Boston,  Mass. 


SWITCHES,  FOUR- WAY,  SNAP— Snap 
switches  intended  for  flush  or  surface 
mounting  having  special  contact  mechan- 
isms and  designed  to  be  connected  at  in- 
termediate points  in  a circuit  where  it  is 
desired  to  control  a lamp  or  group  of 
lamps  from  any  one  of  three  or  more  posi- 
tions. Where  the  circuit  is  controlled 
from  three  points,  two  three-way  switches 
and  one  four- way  switch  are  required. 
Each  additional  four-way  switch  used  is 
inserted  between  the  three-way  switches 
and  provides  another  position  for  control- 
ling the  circuit.  Switches  for  this  purpose 
are  used  chiefly  in  a long  hall  or  on  a 
stairway  of  several  flights.  A four-way 
switch  may  also  be  used  separately  as  a 
pole-changing  switch. 


Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  SL, 
Hartford,  Conn.  “Arrow." 

Bryant  Electric  Co.,  The,  1421  State  SL, 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
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GENERAL  ELECTRIC  CO..  Schenec- 
tady,  N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Ideal  Electric  Mfg.  Co..  Inc.,  718-720 
Cherry  Sf.,  Philadelphia.  Pa. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Manhattan  Electrical  Supply  Co.,  Inc.. 
17  Park  PL,  New  York,  N.  Y.  “Me8CO.'J 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.  Plainville,  Conn.  “Circle  T.“ 
(See  display  adv.  pages  1282-1283.) 

SWITCHES.  FUSE.— Special  switches 
having  fuse  clips  mounted  to  hold  stand- 
ard cartridge  enclosed  fuses  or  other  tubu- 
lar fuses,  through  which  the  circuit  is 
completed  when  the  switch  is  closed,  the 
fuse  serving  as  a switch  blade.  They  are 
usually  made  in  the  form  of  single-pole 
switches.  They  are  made  for  both  indoor 
and  outdoor  service  and  for  the  latter  are 
usually  enclosed  in  a cast  iron  or  wooden 
box.  They  are  made  for  voltages  up  to 
13,200  volts  and  maximum  current  ratings 
of  100  amperes.  They  are  used  chiefly  on 
the  primaries  of  distribution  circuits  and 
serve  the  combined  purpose  of  a compact 
fuse  block  and  disconnecting  switch,  the 
circuit  being  killed  automatically  by  the 
fuse  action  in  case  of  short-circuits  or 
trouble.  In  some  types  a ferrule  contact 
cartridge  fuse  is  secured  by  set  screws  in 
the  hinge  part  of  the  switch,  its  other  end 
engaging  the  upper  switch  and  fuse  clips. 
Expulsion  fuses  are  used  In  other  types 
in  a similar  manner.  Knife-blade  car- 
tridge fuses  are  used  in  some  cases  as 
disconnectives,  but  unless  provided  with  a 
hinge  are  not  properly  classed  as  switches. 

These  fuse  switches  should  not  be  con- 
fused with  ordinary  fused  knife  switches 
which  have  a fuse  separately  mounted 
either  above  or  below  each  blade. 

Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.  “Bryant.'* 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CHICAGO  FUSE  MFG.  CO.,  Laflin  & 
15th  Sts.,  Chicago,  111.  “Union." 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo." 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

Dominion  Electric  Switch  Box  Co..  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Electrical  Engineers  Equipment  Co.,  35 
S.  ^Desplaines  St.,  Chicago,  III.  “Three 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Ave.,  St.  Louis,  Mo.  “Fu- 
switch." 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG. 


CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PL, 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

ROYAL  ELECTRIC  MFG.  CO.,  556-606 
E.  40th  St.,  Chicago,  111.  “Royal.** 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 


WESTERN  SAFETY  MFG.  CO.,  247 
Minna’  St..  San  Francisco.  Cal. 
Windman-Gold8mith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


SWITCHES,  GAS-ENGINE  OR  ANGLE 
KNIFE  BLADES. — Single  or  double-pole 
knife  switches  for  use  In  gas-engine  igni- 
tion circuits.  They  are  designed  with 
double  sets  of  knife  blades  at  angles  to 
each  other  and  are  used  for  quickly 
changing  from  one  set  of  ignition  batteries 
to  another  or  more  commonly,  from  bat- 
tery to  magneto  without  the  necessity  of 
moving  the  handle  through  a half  circle. 
Such  switches  are  used  chiefly  with  sta- 
tionary engines. 


Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 
Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.**  _ 

Cleveland  Switchboard  Co.,  The,  2925  E. 

79th  St.,  Cleveland,  Ohio. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 


Pringle  Electrical  Mfg.  Co.,  1906-12  N. 

6th  St.,  Philadelphia,  Pa. 

Quick  Action  Ignition  Co.,  South  Bend, 
Ind.  “Quick  Action." 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T." 
(See  display  adv.  pages  1282-1283.) 
Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


SWITCHES,  HEATER  OR  SERIES- 
MULTIPLE. — Snap  switches  usually  of 
the  rotary  type  and  designed  for  surface 
mounting  having  special  contact  members 
to  connect  two  or  more  elements  of  elec- 
tric heaters  in  series,  singly  or  series- 
parallel,  or  parallel  combinations  to  obtain 
varying  degrees  of  heat,  usually  low,  me- 
dium and  nigh.  They  have  a high  cur- 
rent rating  and  are  often  Insulated  with 
mica.  The  most  common  form  is  a four- 
snap  switch  to  be  used  with  a heater  hav- 
ing two  equal  element  sections.  These 
sections  are  connected  in  series,  one  sec- 
tion only,  two  in  parallel,  and  both  off, 
or  the  reverse,  with  successive  snaps  of 
the  switch.  They  are  always  indicating 
to  show  whether  low,  medium  or  high 
heat  is  being  obtained. 


Manufacturers: 


Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Consolidated  Car  Heating  Co.,  Albany, 
N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St„  Brooklyn,  N.  Y.  “Gold.** 

Hart  & Hegeman  Mfg.  Co.,  340  Capitol 
Ave.,  Hartford,  Conn.  “H  & H," 
“Hart.** 

Hart  Mfg.  Co.,  iZO  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H." 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y. 


SWITCHES,  KNIFE,  QUICK-BREAK. 
— Knife  switches  with  smaller  auxiliary 
blades  under  spring  tension  which  are  de- 
signed to  be  drawn  from  the  contact  clips 
after  the  main  blades  to  break  the  circuit 
with  a quick  movement  and  reduce  the 
destructive  effects  of  arcing.  They  are 
used  on  inductive  circuits  and  those  of 
the  higher  voltages  for  which  knife 
switches  are  permissible.  Quick-break 
switches  are  made  in  nearly  all  standard 
ratings  the  same  as  standard  knife 
switches,  except  in  the  largest  capacities 
which  are  used  only  as  disconnects,  and 
also  as  single,  double,  three  and  four- pole 
switches  with  or  without  fuses.  They  are 
generally  mounted  on  slate  bases  and  are 
arranged  for  both  front  and  rear  connec- 
tions. Both  the  single-throw  and  double- 
throw  switches  are  made  with  or  without 
fuse  clips  and,  if  fused,  may  be  fused  at 
one  or  both  ends. 


Manufacturers: 


ADAM  ELECTRIC  CO.,  FRANK.  3650 
Windsor  PL,  St.  Louis,  Mo.  “FA." 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Bryant  Electric  Co.,  The.,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

Connecticut  Electric  Mfg.'  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.** 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco." 

Electric  Panelboard  Co.,  Rochester, 
N.  Y. 

Electrical  Engineers  Equipment  Co.,  35 
S. ^Deaplaines  St.,  Chicago,  111.  “Three 
E." 


Electrical  Mfg.  Co.,  The,  4149  E.  79th 
St.,  Cleveland,  Ohio. 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y.  “Gold.*' 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Leon- 
ard." 

Mendell  Mfg.  Co.,  Mattapoisett.  Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

MUTUAL  ELECTRIC  & MACHINE 
CO.,  858  W.  Fort  St.,  Detroit,  Mich. 
“Bull  Dog."  (See  display  adv.  page 
1285.) 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win. Pa.  “Penn." 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  Pl., 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Sterling  Switchboard  Co.,  637  S.  7th  St., 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO. 
THE,  Plainville,  Conn.  “Circle  T.f 
(See  display  adv.  pages  1282-1283.' 

Ward  Electric  Co.,  Inc.,  1411  Walnut 
St.,  Philadelphia,  Pa. 

Western  Electric  Wbrks,  213  6th  St., 
Portland,  Ore. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Windman-Goldsmith,  Inc.,  391M03  East 
Ave.,  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis, 
Mo. 


SWITCHES*  KNIFE,  SPECIAL.— 
Knife  switches  of  nonstandard  forms  are 
sometimes  designed  for  special  purposes. 
One  form  provides  one  or  more  auxiliary 
clips  to  be  engaged  by  the  blade  betwen 
the  main  contact  clips,  a longer  blade  be- 
ing necessary;  a special  form  of  this  type 
has  four  or  five  sets  of  clips  superposed, 
the  lengths  of  the  clips  increasing  toward 
the  hinge  end  of  the  blade  so  that  the 
longest  is  engaged  first  and  the  others  in 
succession,  thus v cutting  out  resistance 
step  by  step.  Double-throw  multipole 
switches  are  occasionally  arranged  to  have 
all  or  part  of  the  poles  short-circuited  in 
one  position  and  independent  in  the  other, 
a heavy  cross  bar  being  arranged  between 
the  short-circuited  clips.  Knife  switches 
are  also  made  up  to  give  other  special  com- 
binations of  circuits.  This  classification 
includes  all  such  special  forms  and  types 
of  knife  switches  as  are  not  listed  under 
other  headings  herewith. 

Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.** 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St..  W.,  Montreal.  Que., 
Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumac  St.,  Toronto,  Ont.,  Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco." 

Electrical  Engineers  Equipment  Co..  36 
S.  Desplaines  St.,  Chicago,  I1L  “Three 
E *’ 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland,  Ohio. 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  111.  “Kwikon." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co..  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Leon- 
ard.** 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 
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Mendell  Mfg.  Co..  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St..  Long  Island 
City.  N.  Y. 

MILLER  & PARDEE,  INC.,  625  W.  Jack- 
son  Blvd.,  Chicago,  111. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St..  Detroit,  Mich.  “Bull 
Dog."  (See  display  adv.  page  1285.) 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
“O-B.” 

PENN  ELECTRICAL  & MFG.  CO.. 
Irwin,  Pa.  “Penn.” 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Belton  St..  Chicago.  111. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PI., 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago,  111. 

ROYAL  ELECTRIC  MFG.  CO..  556-606 
E.  40th  St.,  Chicago,  111.  “Royal.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE,  Bantam,  Conn.  A 
variety  of  25  ampere  switches  for  use 
on  telephone  lines,  gas  engines,  etc. 


T.  V.  25  Ampere  Switch 


Switches  are  for  either  front  or  back 
connections.  Weatherproof  switches 
with  detachable  handles  for  use  on 
motor  boats.  All  paf-ts  brass  or  cop- 
per; no  iron. — Adv. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

Western  Electric  Works,  213  6th  St.. 
Portland,  Ore. 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St.,  San  BYanclsco.  Cal. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM. 21  S.  11th  St.,  St.  Louis.  Mo. 

SWITCHES,  KNIFE,  STANDARD.— 
Circuit-controlling  switches  consisting  of 
copper  blades  hinged  at  one  end  and  de- 
signed to  enter  spring  contact  clips  when 
manually  operated  by  attached  insulated 
handles.  Knife  switches  are  furnished  In 
single  and  multiple- pole  types  and  arranged 
for  single  or  double  throw:  and  they  may 
be  provided  for  front  or  rear  connections, 
with  or  without  fuse  connections  above  or 
below  the  switch  and  with  either  straight 
stem  or  spade  handles.  They  are  generally 
made  for  four  standard  voltage  ratings: 
125  volts  d-c.  or  a-c.,  250  volts  d-c.  or  a-c., 
500  volts  a-c.,  and  600  volts  d-c.  or  a-c. 
The  standard  current  ratings  range  from 
30  to  6000  amperes  for  d-c.  circuits,  the 
a-c.  ratings  generally  being  a little  less. 
For  the  heavier  currents  the  hinge  is  not 
depended  on  to  carry  the  current,  a sep- 
arate set  of  contact  clips  being  placed 
above  it. 

Knife  switches  are  very  widely  used  In 
all  circuits  of  large  current  capacity  and 
moderate  voltages.  They  are  commonly 
mounted  on  switchboards  for  low-tension 
circuits,  on  motor-control,  battery-charg- 
ing and  other  isolated  panels,  on  distribut- 
ing boards  and  for  a large  number  of  other 
miscellaneous  uses.  When  knife  switches 
are  placed  In  a metal  box  or  casing  which 
must  be  opened  to  operate  the  switch  they 
are  called  enclosed  switches;  see  Switches, 
enclosed.  When  the  enclosure  is  arranged 
so  that  the  switches  may  be  safely  oper- 
ated from  the  outside  of  the  box  they  are 
called  safety  switches;  see  Switches,  safety. 
For  small  or  “baby”  switches  of  the  open 
type  see  Switches,  baby  knife. 

Manufacturers: 

ADAM  ELECTRIC  CO..  FRANK.  3650 
Windsor  PI.,  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 


AJAX  ELECTRIC  CO..  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Barber  Electric  Mfg.  Co.,  North  Attle- 
boro, Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Clay  Electric  Co.,  3303  N.  12th  St.,  Phila- 
delphia, Pa. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

Consolidated  Electric  Mfg.  Co.,  Inc.,  223- 
25  N.  13th  St.,  Philadelphia,  Pa. 
“Diamond  C.”  ' 

CROUSE-HINDS  CO.,  Syracuse,  N.  Y. 
All  current  carrying  parts  of  Crouse- 
Hinds  switches  are  of  hard  drawn  cop- 
per, 98%  conductivity,  with  a current 
density  rating  of  1000  amp.  per  sq.  in. 
of  sectional  area.  Sliding  contacts  are 
rated  at  75  amp.  per  sq.  in.  Blades 
are  ground  in  contact.  Parts  cannot 
work  loose.  Copy  of  catalog  sent  upon 
request. — Adv. 

Devoe  Electric  Switch  Co..  The,  414  Notre 
Dame  St.,  W.,  Montreal,  Que.,  Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Drendell  Electrical  & Mfg.  Co..  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco.” 

Electric  Panelboard  Co.,  Rochester,  N.  Y. 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  St.. 
Chicago,  111.  “Kwikon.” 

FYeeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-12*3.) 

Heineman  Electric  Co..  5th  St.  & Girard 
Ave..  Philadelphia,  Pa. 

King-Craymer  Electric  Mfg.  Co.,  32 
Haviland  St.,  South  Norwalk,  Conn. 
“K-C.” 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The.  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Leon- 
ard.” 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.,  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law’rence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

MUTUAL  ELECTRIC  & MACHT^E  CO.. 
858  Fort  St.,  West,  Detroit,  Mich.  The 


Type  “A”  Switch 


“Bull  Dog”  line  of  knife  switches,  re- 
puted for  superior  features  of  construc- 
tion, embodying  good  materials,  modern 
manufacturing  methods  and  expert 
workmanship.  Current  carrying  parts 
are  amply  proportioned,  assuring  capac- 
ity in  excess  of  rating.  Burnished  in 
all  standard  voltages  and  capacities: 
one,  two,  three  and  four  poles;  front 
and  back  connected.  Type  “C“ 


Type  “C"  Switch 


Switches  have  these  distinctive  fea- 
tures: hinge  jaw  clips  are  interchange- 
able, permitting  arrangement  for  fuses 
on  either  hinge  or  handle  end.  All 
types  have  Vandam  bronze  strong 
spring  fuse  clips  with  reinforced  con- 
tacts: “cold  flowed”  terminal  lugs:  con- 
tact reinforcing  spring  and  washer,  in- 
suring uniform  contact  pressure:  hinge 
screws  that  cannot  loosen:  black  oil 
finished  (not  painted)  electrical  slate 
base  and  extra  heavy  fibre  cross  bars. 
Write  for  descriptive  catalog.  Also  see 
display  adv.  page  1285. — Adv. 
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PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-29  B'ulton  St..  Chicago,  I1L 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PL, 
Pittsburgh,  Pa. 

ITingle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte,  N.  C. 

Sterling  Switchboard  Co.,  537  S.  7th  St.. 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  Circle  T,  Type 
A switches  will  carry  100%  overload 
without  burning.  The  National 
Code  i s s u e 8 certain  specifications 
as  to  break  and  separation  and 
carrying  capacity  of  copper  on  slided 
and  bolted  contacts.  Nothing,  how- 
ever, is  mentioned  as  to  alignment, 
careful  adjustment  and  machine  work 
on  which  the  efficiency  of  the  switch 
depends.  It  is  care  in  all  such  de- 
tails that  has  made  the  Trumbull 
switch  the  leading  line  in  the  field. 
Circle  T type  A switches  are  furn- 
ished in  30-5000  amperes,  125-600  volts 
a-c.  and  d-c.,  front  and  back  con- 
nection, single  or  double  throw,  fuse 
or  no  fuse,  single,  double,  three  and 


Circle  T,  Type  A Switch 


four  pole,  straight  or  spade  handles, 
plain  polished,  with  or  without  quick 
break  in  most  sizes.  Circle  T,  type  C 
“bent  up”  type  have  jaw  posts  and 
hinge  posts  of  one-piece  copper,  bent 
to  proper  shape.  The  100-200  ampere 
sizes  have  bent  up  fingers  riveted  to 
foot  block  of  heavier  material.  Type 
C switches  are  made  30-200  ampere 
sizes,  250-600  volts,  a-c.  and  d-c.,  front 
connection,  plain  finish.  Circle  T, 
Kappa  switch.  30  amperes,  250  volt, 
front  connection,  plain  finish,  is  de- 
signed for  light  service.  See,  also,  dis- 
play advertisement,  pages  1282-3. — 
Adv.  . 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE.  Bantam,  Conn.  Man- 
ufactures a complete  line  of  stand- 
ard knife  switches  and  special  switch 
attachments.  Trumbull  - Vanderpoei 
switches  are  well  made  of  high-grade 


T.  V.  Knife  Switch 


material,  and  will  stand  up  under  very 
severe  service.  Our  catalog  describes 
type  “A”  and  type  “C”  switches  In 
detail.  Battery  switches  designed  to 
carry  25  amperes  are  manufactured 
for  use  on  gas  engines,  telephones, 
etc. — Adv. 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.  “V.  V.” 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 
Philadelphia,  Pa. 

Western  Electric  Works,  213  6th  St., 
Portland.  Ore. 

WESTERN  SAFETY  MFG.  CO.,  247 
Minna  St.,  San  FVancIsco.  Cal. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.)  * 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis,  Mo. 

SWITCHES,  LEVER.— A combination 
of  a special  operating  lever  or  handle  and 
a knife  switch.  The  lever  is  usually 
mounted  on  the  front  of  the  panel  and  the 
knife  switch  and  Its  contact  clips  on  the 
back  of  the  board.  The  lever  and  switch 
blades  are  connected  by  suitable  operating 
links  or  other  mechanism.  This  insures 
safety  to  the  operator  as  there  are  abso- 
lutely no  live  parts  on  the  front  of  the 
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panel.  If  the  switch  is  of  the  fused  type, 
cartridge  fuses  are  mounted  in  fuse  clips 
arranged  in  a separate  compartment  be- 
tween the  front  and  rear  of  the  board  and 
accessible  by  means  of  a door  in  the  front 
that  can  be  opened  only  when  the  switch 
is  in  open  position.  This  type  of  switch 
serves  the  same  purpose  as  what  are  called 
safety  switches,  but  does  so  in  another 
manner.  They  are  used  chiefly  in  “dead- 
front"  or  “safety  first"  switchboards  in 
industrial  plants.  Also  see  Switchboards, 
dead-front;  and  Panels,  safety. 

Manufacturer: 

GENERAL,  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  lever  switches  meet 
all  the  requirements  of 
the  National  Board  of 
Fire  Underwriters.  Con- 
structed to  withstand 
severe  usage  with  rat- 
ings based  on  maxi- 
mum current  which 
they  will  carry  continu- 
ously. Made  either  sin- 
gle or  double  throw,  1 
and  4 poles,  spade  han- 
dle on  larger  sizes. 
Also  safety  enclosed,  externally  oper- 
ated lever  switches,  as  shown,  which 
give  positive  safety  protection.  These 
may  be  mounted  in  groups  to  control 
several  circuits  from  a central  point, 
or  the  back-of-board  types  may  be 
mounted  on  a panel  to  form  a thor- 
oughly safe,  dead-front  switchboard. 
— See  adv.  pages  1203-1223. — Adv. 

SWITCHES,  LIMIT,  ELEVATOR,  CRANE 
AND  HOIST. — Elevator  limit  switches  are 
intended  for  mounting  in  elevator  shafts 
in  such  positions  that  the  elevator  car  in 
approaching  the  limit  of  travel  in  either 
direction  will  cause  the  power  circuit  to 
be  opened,  brakes  to  be  set  and  thus  pre- 
vent overtravel  of  the  elevator.  Limit 
switches  are  also  furnished  for  similar 

urposes  for  use  with  electric  cranes, 

oists,  etc.  A small  roller  is  placed  on 
the  switch  lever  and,  in  the  case  of  an 
elevator,  a cam  is  placed  on  the  top  and 
the  bottom  of  the  car  which  engages  the 
roller  and  at  the  limiting  point  operates 
the  switch.  In  the  case  of  traveling  cranes 
of  any  kind,  monorail  and  traveling  hoists, 
skip  and  nine  hoists,  etc.,  the  limit 
switches  are  actuated  either  by  the  ex- 
treme safe  positions  of  the  trolley  or  skip 
or  by  a device  on  the  hoisting  rope  near 
the  hook.  Limit  switches  are  important 
safety  devices  to  prevent  serious  damage 
to  the  apparatus  or  load  in  case  the  oper- 
ator is  inattentive  to  duty  when  approach- 
ing the  end  of  the  travel. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
tor."  (See  display  adv.  page  1286.) 

Browning  & Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  For  elevator  service, 
C-H  Bulletin  10310  (Type  A)  a rotating 
cam  limit  switch,  is  used  with  winding- 
drum  type  elevators  operated  by  full 
magnetic  controllers.  C-H  Bulletin 
10310  (Type  B)  is  used  with  either  trac- 
tion or  drum  type  elevators,  operated 
through  full  magnetic  contactors.  C-H 
Bulletin  10312,  a traveling-cam  elevator 
limit  switch,  is  used  with  full  magnetic 
elevator  controllers  on  winding-drum 
type  elevators  and  combines  the  func- 


Bulletln  10115  Limit  Switch 
(Cover  Removed) 


tions  of  the  ordinary  traveling-nut  de- 
vice and  a machine  limit  switch.  C-H 
Bulletin  10316  is  a hoistway  limit 
switch  for  use  on  either  winding-drum 
or  track-type  elevators.  It  provides 
automatic  stopping  at  terminal  land- 
ings and  emergency  overtravel  protec- 
tion. For  crane  and  hoist  work  the 
Cutler-Hammer  Mfg.  Co.  manufactures 
both  the  geared  type  and  the  direct- 


operated  type  of  limit  switch.  C-H 
Bulletin  10110  is  a safety  limit  stop  of 
the  direct-operated  type.  C-H  Bul- 
letin 10115  is  an  Interrupted -gear- 
type  geared  limit  switch.  The  reduc- 
tion is  secured  through  spur  gears  and 
an  Interrupted-gear  mechanism.  The 
excessive  wear  incident  to  worm-gear 
reduction  is  thus  eliminated.  See  dis- 
play adv.  pages  1226-1230. — Adv. 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E." 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  “E. 
C.  & M." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Gilbert-Grant  Co.,  The,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Monitor  Controller  Co.,  600-16  E.  Lom- 
bard St..  Baltimore,  Md. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHES,  LOCKING,  FLUSH.— Flush 
snap  switches  having  mechanisms  designed 
to  be  operated  by  the  insertion  of  special 
keys  through  slots  of  special  shape  in  the 
face  plates.  As  the  key  is  inserted  to  the 
proper  depth  the  switch  mechanism  oper- 
ates in  a similar  manner  to  a push-but- 
ton switch.  Their  use  is  confined  princi- 
pally to  schools,  halls,  public  buildings  and 
institutions  where  it  is  desirable  to  have 
only  authorized  persons  operate  the  switch. 
These  switches  are  made  in  the  same  forms 
and  have  the  same  ratings  as  standard 
push-button  switches. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.*  “Mesco." 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 
Philadelphia,  Pa. 

SWITCHES,  LUMINOUS  BUTTON  OR 
KEY. — Snap  switches  with  the  operating 
buttons  or  keys  coated  with  a luminous 
paint,  enamel  or  similar  compound  enabling 
them  to  be  readily  located  in  the  dark 
without  groping  around. 

Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Pioneer  Corp.,  The,  1256  W.  63rd  St., 
Chicago,  111.  “Eradium  Luminous." 

Smith  & Co.,  T.  C..  1531  Cherry  St., 
Philadelphia,  Pa.  “Seelite." 

SWITCHES,  MAGNETIC  OR  CLAPPER 
TYPE. — See  Contactors,  magnetic. 

SWITCHES,  MARINE  AND  WATER- 
PROOF.— Snap  switches  mounted  in  water- 
tight enclosures  or  compartments  with 
gasketed  joints  and  stuffing  boxes  for  the 
operating  spindles,  shafts  or  handles. 
They  are  intended  for  use  on  shipboard 
and  in  moist  locations,  such  as  tanneries, 
laundries,  refrigerating  rooms,  etc. 

Manufacturers: 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor."  (See  display  aav.  page  1286.) 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1231- 
1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Condit  Electrical  Mfg.  Co.,  838  Sum- 
mer St.,  South  Boston,  Mass. 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut, Ohio.  “Conneaut." 

Cooley  Electric  Co.,  George  R.,  912 

Western  Ave.,  Seattle,  Wash. 


CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H." 

Johns-ManviUe,  Inc.,  Madison  Ave.  & 
41st  St..  New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Marine  Electric  Co.,  195  Fremont  St., 
San  Francisco,  Cal.  “Meco." 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Seidler-Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.  “S-M." 

SWITCHES,  MASTER,  FOR  REMOTE 
CONTROL. — A switching  device  which 
governs  the  operation  or  other  switches, 
or  the  ♦ contactors  or  auxiliary  devices  of 
an  electric  controller,  is  called  a master 
switch.  It  may  be  automatically  operated, 
as  a float  switch  or  pressure  regulator,  or 
manually  operated,  as  a drum,  push-but- 
ton, or  knife  switch.  As  the  usual  purpose 
of  the  remote-control  system  is  to  avoid 
the  use  of  heavy  wires  running  to  a dis- 
tant controlling  switch,  the  controlled  de- 
vices are  designed  to  require  little  power 
and  the  master  switch  is  consequently  a 
small-capacity  device. 

Manufacturers: 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor."  (See  display  adv.  page  1286.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee. 
Wis.  “C-H."  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T*E  ,f 

Devoe  Electric  Switch  Co., ' The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 

' Can. 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  “E. 
C.  & M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 


CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHES.  MOMENTARY  CONTACT, 
FOR  REMOTE  CONTROL.— The  switches 
in  the  main  circuit  of  a remote-controlled 
system,  when  operated  by  solenoids  or  mo- 
tors, require  that  these  devices  be  ener- 
gized only  long  enough  to  operate  the 
switch.  Consequently,  the  switches  in  the 
controlling  circuit  are  frequently  con- 
structed to  sustain  the  contact  only  so 
long  as  they  are  depressed,  and,  there- 
fore, are  designated  as  momentary-con- 
tact  switches;  they  are  a special  type  of 
master  switch.  The  most  common  form 
is  a push-button  switch  which  remains 
closed  when  the  button  is  held  down,  but 
springs  open  when  the  pressure  is  removed. 
The  switch  has  two  buttons;  one  to  open, 
and  one  to  close  the  remote-controlled 
switch.  To  indicate  whether  the  circuit 
has  been  correspondingly  opened  or  closed, 
a pilot  lamp  or  other  Indicating  device  is 
often  provided. 


Manufacturers: 


Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  WSs. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E  " 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco." 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  "E. 
C.  & M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
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Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  "Diamond  H." 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee,  Wis.  "I-C." 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Monitor  Control’er  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

SWITCHES.  MOTOR-ACCELERATING. 
— A group  of  interlocked  knife  switches 
arranged  to  manually  cut  out  (or  short- 
circuit)  motor-starting  resistance  $tep  by 
step.  The  switches  must  be  closed  in 
proper  sequence  and  each  one,  as  it  is 
closed,  holds  the  preceding  one  but  is  it- 
self released  by  a spring  unless  held  in 
place;  the  final  switch  is  held  by  a no- 
voltage release  device  so  that  failure  of 
line  voltage  opens  all  the  switches  and 
again  restores  the  resistance  to  the  cir- 
cuit. This  outfit  is  used  mostly  with  large 
d-c.  motors  where  it  is  not  desired  to  use 
magnetic  contactor  or  clapper  switches. 
It  is  often  called  a multiple-lever  starter. 

Another  type  of  this  switch  consists  of  a 
long-bladed  knife  switch  with  three  or 
more  pairs  of  clips  above  each  other  and 
of  decreasing  length  receding  from  the 
hinge  end.  In  closing  the  blade  the  long- 
est clips  are  engaged  first,  then  succes- 
sively shorter  ones,  the  resistance  being 
cut  out  step  by  step. 

Manufacturers: 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  "Con-Tac- 
Tor.M  See  display  adv.  page  1286. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  154  Grand  SL, 
New  York,  N.  Y. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Conn. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE, 

• 12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1226-1230.) 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland.  Ohio.  "E. 
C.  & M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio.  "Leon- 
ard." 


Monitor  Controller  Co.,  600-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  "Penn." 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard- Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 


CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1396-1402.) 


SWITCHES,  MOTOR-REVERSING.-- A 
motor-reversing  switch  is,  in  general,  some 
form  of  double-pole,  double-throw  switch. 
On  controllers  where  reversal  is  infre- 
quent. a double-pole,  double-throw  knife 
switch  is  used.  For  freight  elevator  serv- 
ice. some  machine  tools,  cranes,  etc.,  drum 
type  reversing  switches  are  used.  Mag- 
netic reversing  switches  are  usually  made 
up  of  two  double- pole  contactors,  mechan- 
ically interlocked  so  that  both  cannot  be 
closed  at  the  same  time;  for  this  type  see 
Contactors,  magnetic. 

Manufacturers: 


Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Automatic  Switch  Co.,  164  Grand  SL, 
New  York,  N.  Y. 

Brvant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St..  Cleveland,  Ohio. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 


Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E  " 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W„  Montreal,  Que., 
Can. 

Electric  Controller  & Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  "E. 
C.  & M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  "H  & H." 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Leon- 
ard." 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City, 
N.  Y. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  "Penn." 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  "Circle  T." 
(See  display  adv.  pages  1282-1283.) 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee.  Wis.  "UEMCO." 

WADSWORTH  ELECTRIC  MFG.  CO., 
INC.,  Covington,  Ky.  "Compro."  (See 
display  adv.  page  1284.) 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St.,  San  Francisco.  Cal. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHES.  MOTOR-STARTING,  COM- 
PENSATOR TYPE.— This  type  of  motor- 
starting switch  Is  used  with  a starting 
compensator  (autostarter  or  autotrans- 
former) for  starting  medium  or  large  a-c. 
motors.  Frequently  a combination  of  two 
autotransformers  is  used  with  the  starting 
switch.  The  switch  generally  has  three 
positions;  off,  start  and  run.  The  handle 
will  remain  in  the  off  or  running  position, 
but  must  be  held  in  the  starting  position 
against  the  force  of  a spring.  In  the  larger 
size  switches  the  contacts  are  usually 
broken  under  oil  or  in  an  asbestos-lined 
compartment  with  asbestos  or  other  insu- 
lating barriers  between  poles.  These 
switches  may  be  furnished  independently, 
although  when  mounted  on  the  auto- 
starter  they  are  usually  supplied  with  it. 

In  the  starting  position  the  switch 
throws  the  autotransformer  onto  the  line 
and  the  motor  onto  its  secondary  termi- 
nals. The  switch  is  then  thrown  to  the 
running  position,  which  places  the  motor 
directly  on  the  line,  cutting  out  the  auto- 
transformer. An  overload  or  no- voltage 
release  device,  or  both,  may  also  be  in- 
cluded. A suitable  case  generally  incloses 
the  autotransformer,  switch  and  protective 
equipment.  The  switch  may  be  designed 
so  that  It  cannot  be  thrown  to  the  run- 
ning position  until  It  has  first  been  thrown 
to  and  held  in  the  starting  position. 

Manufacturers: 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St..  E.,  Toronto,  Ont.,  Can.  "C. 
D & E B " 

CUTLER- HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  CR1034  hand-operat- 
ed compensator  equipped  with  under- 
voltage release  and  overload  relays. 
(Bulletin  68304.)  Type  CR7052  auto- 
matic starting  compensator  for  auto- 
matic acceleration  and  overload  and  un- 
dervoltage protection.  (Bulletin  68434.) 
See  adv.  pages  1203-1223. — Adv. 

SQUARE  D CO..  1400  Rivard  St..  De- 
troit, Mich.  "Sauare  D."  (See  dis- 
play adv.  pages  1279-1281.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHES,  MOTOR-STARTING  (FUSE 
SHORT-CIRCUITING).  — When  an  a-c. 
squirrel-cage  induction  motor  is  con- 
nected directly  to  the  line,  the  Inrush  cur- 
rent is  from  5 to  8 times  normal.  A fuse 
which  would  protect  the  motor  against 
overload  in  normal  running  would  be 
blown  by  this  high  inrush,  and  for  this 
reason  the  fuses  are  usually  short-cir-  i 


cuited  during  starting.  A double-throw 
knife  switch  is  the  simplest  device  used 
for  this  purpose.  It  connects  the  motor 
directly  to  the  line  for  starting  and,  after 
full  speed  is  attained,  is  thrown  to  the 
other  side  and  connects  the  running  fuses 
in  circuit.  Another  device  is  arranged  so 
that,  when  the  starting  lever  is  thrown 
forward,  the  motor  is  connected  directly 
to  the  line  and,  when  the  lever  is  released, 
the  fingers  slide  down  to  another  set  of 
contacts  which  connect  the  fuses  In  cir- 
cuit. 

Manufacturers: 


ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI.,  St.  Louis,  Mo.  "FA" 
(See  display  adv.  pages  1262-1265.) 
AJAX  ELECTRIC  CO.,  Baldwin  Ave.,  & 
Montgomery  St.,  Jersey  City,  N.  J. 
Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee,  Wis. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd%,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mvler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Cleveland  Switchboard  Co.,  The,  2925  E. 

79th  St.,  Cleveland,  Ohio. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet." 
CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  C-H  Bulletin  9116,  a 
polyphase  motor  starter,  is  used  for 
squirrel-cagc  induction  motors  which 
can  be  connected  directly  to  the  line. 
The  design  of  the  starter  is  such  that 
the  fuses  are  cut  ont 
of  circuit  while  the 
motor  is  being  accel- 
erated. This  type  of 
starter  provides  pro- 
tection to  the  opera- 
tor and  permits  the 
use  of  fuses  that 
furnish  adequate 
protection  to  the 
motor  while  running. 
Bulletin  9118  Is  simi- 
lar to  Bulletin  9116 
except  for  the  addi- 
tion of  one  step  of 
resistor  in  each  of 
the  three  phases  for 


Bulletin  9116 


starting.  The  addi- 


tion of  this  primary  resistor  permits 
the  use  of  these  starters  for  larger 
motors  and  cuts  down  the  heavy  start- 
ing current  which  is  drawn  from  the 
line.  See  display  adv.  pages  1225-1230. 
— Adv. 


Cutter  Electrical  & Mfg.  Co.,  19th  A 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E." 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 

Electric  Controller  & Mfg.  Co..  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 
& M." 


Electrical  Mfg.  Co..  4149  E.  79th  St, 
Cleveland,  Ohio. 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee,  Wis.  "I-C." 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The.  3907 
Perkins  Ave.,  Cleveland,  Ohio.  "Leon- 
ard." 


Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis.  Mo. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St.,  Detroit,  Mich.  "Bull 
Dog."  (See  display  adv.  page  1285.) 

PALMER  ELECTRIC  & MFG.  CO.,  THE, 
175  5th  St.,  Cambridge,  Mass. 

PENN  ELECTRICAL  & MFG.  CO.. 
Irwin,  Pa.  "Penn." 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  J’a. 

SQUARE  D CO..  1400  Rivard  St.,  De- 
troit, Mich.  "Square  D."  (See  dis- 
play adv.  pages  1279-1281.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 
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Sundh  Electric  Co..  209  Parkhurst  St.. 
Newark,  N.  J. 

Tnkamine  Commercial  Corp.,  120  Broad- 


way, New  York,  N.  Y. 

TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO.,  Bantam,  Conn.  Similar  to 
Mason  line  type  with  additional  short 
circuiting  cut-outs.  Made  two,  three 
and  four  pole,  30  and  60  amp.,  250  and 
600  volts.  Underwriters’  classification 
“AA.”  Impossible  to  throw  to  running 
position  without  first  passing  through 
starting  position.  Also  manufacture  D. 
T.  knife  switch,  fused  on  end  for  this 
purpose. — Adv. 


TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  ‘Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

Union  Electric  Mfg.  Co..  120  Reed  St., 
Milwaukee,  Wis.  "UEMCO.” 

WADSWORTH  ELECTRIC  MFG.  CO., 
INC.,  Covington,  Ky.  “Compro.”  (See 
display  adv.  page  1284.) 

WESTERN  SAFETY  MFG.  CO.,  247 
Minna  St.,  San  Francisco,  Cal. 

WESTINGHOUSE  ELECTRIC  &i  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM, 21  S.  11th  St..  St.  Louis,  Mo. 


SWITCHES,  MOTOR-STARTING  (STAR- 
DELTA). — Star-delta  starting  switches  are 
usually  of  the  drum  type,  arranged  to 
connect  the  motor  windings  in  star  when 
thrown  to  the  starting  position,  and  delta 
for  running.  A double-throw  knife  switch, 
which  may  be  of  the  safety  enclosed  type, 
is  sometimes  used  for  this  purpose.  Also 
see  Starters,  motor,  star-delta  type. 


Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San 
ford  & M.vler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th  St.,  Cleveland,  Ohio. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 
“CemCo.” 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

CUTLER-HAMMER  MFG.  CO.,  THE 
Milwaukee.  Wis.  C-H  Bulletin  9401  is 
a star-delta  switch  of  the  drum  type 
It  is  designed  for  use  with  three-phase 
squirrel-cage  motors  which  have  theii 
winding  so  arranged  that  they  may  be 
connected  In  star  for  starting  and  delta 
for  running.  Bulletin  9401  is  of  th' 
oil-immersed  drum  type  and  has  three 
sets  of  fingers  engaging  with  contacts 
upon  the  drum  to  effect  the  pronei 
combination  of  connections.  See  dis- 
play adv.  pages  1225-1230. — Adv. 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 


Devoe  E^ctric  Switch  Co.,  The.  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St.,  Toronto,  Ont.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Laganke  Electrical  Co.,  6969  Aetna  Rd.. 
Cleveland,  Ohio. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  & 14th  St.,  Long  Island  City, 


N.  Y. 

MUTUAL  ELECTRIC  & MACHINE  CO.. 
858  W.  Fort  St.,  Detroit,  Mich.  “Bull 
Dog.”  (See  display  adv.  page  1285.) 

PENN  ELECTRICAL  & MFG.  CO., 
Irwin,  Pa.  “Penn.” 

SQUARE  D CO..  1400  Rivard  St.,  De- 
troit, Mich.  “Square  D.”  (See  display 
adv.  pages  1279-1281.) 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE.  Plainville.  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

Union  Electric  Mfg.  Co.,  120  Reed  St., 
Milwaukee.  Wis.  “UEMCO.” 

WADSWORTH  ELECTRIC  MFG.  CO., 
INC.,  Covington,  Ky.  “Compro.”  (See 
display  adv.  page  1284.) 

Western  Electric  Works,  213  6th  St., 
Portland,  Ore. 

WURDACK  ELECTRIC  MFG.  CO.,  WIL- 
LIAM, 21  S.  11th  St.  St.  Louis,  Mo. 


SWITCHES,  OIL.  — The  fundamental 
feature  of  an  oil  switch  is  the  interrupting 
or  closing  of  the  circuit  under  oil  and  there 
is  no  means  known  at  present  superior  to 
the  oil  switch  for  controlling  a-c.  high- 
voltage  circuits.  Most  of  the  best  oil 
switches  embody  the  following  features: 


Open  position  maintained  by  gravity;  rapid 
acce’eration  of  the  movirfg  parts  when 
opening;  live  parts  immersed  under  deep 
head  of  oil;  strong  tanks  properly  vented 
and  securely  attached  to  the  frame;  high- 
pressure  self-cleaning  main  contacts  with 
suitable  arcing  contacts.  For  moderate 
capacities,  all  poles  of  the  switch  are 
placed  in  the  same  tank  with  insulating 
barriers  between  them;  for  the  next  larger 
size,  independent  tanks  are  used  attached 
to  a common  frame;  for  still  larger 
switches  each  pole  is  in  a separate  tank 
on  a separate  frame  and  is  frequently  ar- 
ranged for  mounting  with  each  pole  in  a 
separate  cell  of  masonry;  while  for  higher 
voltages  than  about  25,000  the  tanks  are 
spaced  a considerable  distance  apart  with- 
out barriers  and  arranged  for  either  in- 
door or  outdoor  service. 

For  moderate  rupturing  capacities  oil 
switches  are  mounted  on  the  switchboard 
panels,  but  for  the  larger  sizes  they  are 
made  for  distant  control  and  are  operated 
manually  or  electrically.  Where  remote 
manual  control  is  adopted  it  usually  com- 
prises bell  cranks  ana  rods  and  satisfac- 
tory operation  is  usually  limited  to  a dis- 
tance of  about  50  ft. 

Solenoid  control  is  used  for  alLof  the  oil 
switches  of  the  leading  manufacturers,  with 
the  exception  of  one  line  of  switches  which 
are  compartment-type  moderate-voltage 
switches  for  large  rupturing  capacity,  for 
which  motor  operation  has  been  adopted. 
The  standard  solenoid  mechanism  of  any 
make  employs  a d-c.  magnet  for  closing 
the  switch,  and  a latch,  trigger,  or  toggle 
holds  the  switch  closed.  A second  solenoid 
upsets  the  toggle  or  releases  the  trigger 
or  latch  to  trip  the  switch.  The  location 
of  this  mechanism  varies  with  different 
designs;  for  outdoor  service  it  is  usually 
located  in  a weatherproof  box.  The  motor 
mechanism  of  the  line  of  oil  switches  re- 
ferred to  above  is  equipped  with  either  a 
d-c.  or  a-c.  motor  mounted  above  the 
switch  and  provided  with  a torsion  spring 
mechanism  that  make  equally  rapid  mo- 
tion for  closing  or  for  tripping.  Compres- 
sion springs  throw  the  switch  about  1 inch 
Into  contact  on  closing,  and  about  1% 
ins.  from  full  stroke  when  opening,  both 
with  a rapid  movement,  and  the  stroke  is 
completed  by  the  motor  which  then  com- 
presses the  operating  springs  at  the  end 
of  each  stroke,  preparing  the  switch  for 
the  next  operation. 

For  high-voltage  service  steel  tanks  are 
used  for  the  switches,  each  pole  in  a 
separate  tank.  Up  to  50,000  volts  the 
switches  usually  have  their  tanks  on  a 
pipe  frame  to  facilitate  dropping  the  tanks 
for  inspecting  the  contacts.  For  73,000 
volts,  or  thereabouts  a structural  frame  is 
used  and  for  higher  voltages  the  tanks  are 
usuallv  mounted  on  a platform  or  on  the 
ground.  These  switches  can  readily  be 
arranged  for  outdoor  service. 

Several  manufacturers  now  designate  all 
of  th^ir  oil  switches  of  the  automatic  type 
as  oil  circuit  breakers,  because  they  may 
be  and  commonly  are  used  as  much  for 
circuit  protection  as  for  normal  opening 
and  closing  of  circuits.  Also  see  Circuit 
breakers,  oil. 

SWITCHES.  OIL,  HIGH-TENSION. 
MOTOR-OPERATED.  — High-tension  oil 
switches  of  the  motor-operated  typ**  are 
used  in  very  large  sizes  on  circuits  of 
large  capacity  and  are  also  applicable  to 
other  high-voltage  circuits  of  smaller  ca- 
pacity. They  may  be  arranged  both  for 
indoor  and  outdoor  use  and  are  generally 
floor-mounted,  with  each  pole  in  a sep- 
arate oil  tank  and  separate  switch  cell  if 
indoors.  A small  motor  is  mounted  above 
the  switch  tank  and  is  employed  to  wind 
up  a spring.  If  the  switch  is  open  and  it 
is  desired  to  close  it,  the  control  switch 
on  the  board  is  closed  and  this  operates  a 
small  solenoid,  the  plunger  of  which  re- 
leases the  stop  on  the  operating  spring, 
which  quickly  closes  the  circuit.  The  mo- 
tor then  operates  to  rewind  the  spring 
so  that  it  will  be  ready  for  opening  the 
switch.  Most  of  these  switches  are  three- 
pole  with  the  poles  interconnected  so  as 
to  operate  as  a unit;  a single  motor  may 
be  used  for  the  complete  switch. 

These  switches  are  made  for  all  voltages 
up  to  about  155  kv.  Automatic  tripping 
features  are  generally  supplied  by  means 
of  current  transformers  operating  relays 
which  in  turn  control  the  release  mechan- 
isms. The  insulation  of  such  switches  is 
very  important  and  the  condenser  type  of 
terminal  bushings  is  often  used.  Large 
expansion  chambers  are  required  to  take 
care  of  the  gases  formed  by  rupturing 
under  heavy  load.  Several  forms  of  con- 
tacts are  used;  most  of  them  are  arranged 
for  the  final  breaking  of  the  circuit  by 
auxiliary  contacts  which  are  replaceable 
if  they  should  be  burned. 


Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Mvler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.,  & St.  Paul  Ave.,  Milwaukee. 
Wis.  “C-H.”  (See  display  adv.  pnges 
1225-1230.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  FH  motor  operated 
breakers  of  very  high  interrupting  ca- 
pacity. Very  generally  used  in  cen- 
tral stations,  as  they  have  proved  un- 
usually reliable.  They  have  two  breaks 
in  series  in  each  phase  and  easily  re- 
movable oil  vessels,  and  are  character- 
ized by  high  speed  of  operation,  mak- 
ing a complete  cycle — open  and  close — 
in  two  seconds.  Designed  for  use  up  to 
70,000  volts  and  4,000  amp.  Made  also  in 
removable  truck  form  so  that  the  en- 
tire breaker  on  any  pole  can  be  re- 
moved. (Bulletin  67495-6.)  See  adv. 
pages  1203-1223. — Adv. 

SWITCHES,  OIL,  HIGH-TENSION, 
SOLENOID-OPERATED.  — Solenoid-oper- 
ated oil  switches  are  made  in  about  the 
same  sizes  and  serve  the  same  purposes 
as  the  motor-operated  switches  described 
above.  They  are  also  made  for  indoor 
and  outdoor  use  and  may  be  mounted  on 
pipe  framework  up  to  about  75  kv.  The 
solenoid  principle  makes  use  of  a power- 
ful d-c.  magnet  to  close  the  switch.  The 
open  position  is  generally  maintained  by 
gravity,  and  on  opening  the  switch  a small 
solenoid  releases  a restraining  latch  and 
permits  the  contacts  to  separate.  As  this 
action  should  be  very  rapid,  accelerating 
springs  are  provided  which  also  prevent 
sticking  or  failure  to  operate  when  the 
mechanism  is  released. 

The  same  principles  are  followed  in  both 
so'enoid  and  motor-operated  switches,  as 
regards  the  isolation  of  poles,  insulation 
of  terminals,  etc.,  and  the  selection  of  the 
proper  switch  oil,  which  is  an  important 
feature  with  all  high-tension  switches. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  FK36  large-capacity, 
high-voltage  breakers,  with  ratings  up 
to  220,000  volts,  3-pole,  single  throw. 
Bushings  are  interchangeable  with 
those  used  in  some  G-E  transformers 
and  lightning  arresters.  Other  parts 
are  standardized  so  that  different  com- 
binations make  the  breakers  suitable 
for  different  conditions.  Adapted  for 
outdoor  use.  (Bulletin  47408.)  See  adv. 
pages  1203-1223.— Adv. 

Kelman  Electric  & Mfg.  Co.,  1650  Naud 
St.,  Los  Angeles,  Cal. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHES,  OIL,  LOW  AND  MEDIUM- 
VOLTAGE,  AUTOMATIC.— Oil  switches 
with  automatic  tripping  attachments  are 
used  on  many  low  and  medium-voltage  cir- 
cuits for  controlling  distributing  lines, 
etc.,  and  for  many  industrial  purposes, 
especially  for  inductive  loads,  such  as 
starting  slip-ring  or  squirrel-cage  induc- 
tion motors.  They  are  generally  made 
for  mounting  on  a wall  or  panel  or  on  the 
rear  of  the  switchboard.  Some  of  the 
larger  sizes  are  mounted  on  metal  frames 
and  are  controlled  from  the  switchboard 
either  by  a system  of  levers  or  electri- 
cally. Butt  type  contacts  are  used  on 
nearly  all  switches  of  this  type,  and  the 
final  arc  Is  broken  on  auxiliary  contacts. 
In  the  smaller  sizes  all  poles  of  the  switch 
are  in  the  same  tank  and  the  larger  sizes 
have  barriers  which  separate  the  main 
tank  into  a tank  for  each  pole. 

The  automatic  release  features  are  pro- 
vided for  by  attachments  that  may  be 
mounted  at  the  switchboard  or  mounted 
directly  on  the  top  of  the  switch  in  the 
larger  capacities.  Several  forms  of  pro- 
tection may  be  provided,  such  as  overload, 
overvoltage,  undervoltage  and  with  in- 
verse-time-element  attachments.  These 
forms  may  also  be  tripped  from  the  switch- 
board, either  mechanically  or  by  means  of 
a small  solenoid  on  the  switch.  All  of  the 
automatic  features  are  adjustable  to 
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change  the  values  at  which  they  will 
operate. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,*  Mass. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse.” 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 

N Wis.  "C-H.V  (See  display  adv.  pages 
1225-1230.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  oil  circuit  breakers 
for  all  medium  voltages  are  either  hand 
or  solenoid  operated.  Very  few  hand 
operated  breakers  are  non-automatic 
only,  but  all  others  can  be  obtained 
for  both  automatic  and  non-automatic 
service.  Solenoid  operated  breakers 
can  be  equipped  with  standard  coils  for 
tripping  at  125,  250  or  600  volts,  direct 
current.  Coils  for  tripping  at  other  volt- 
ages can  be  furnished  on  request.  These 
breakers  can  be  equipped  with  circuit 
opening  and  circuit  closing  auxiliary 
switches  for  electrically  interlocking, 
for  indicating  or  for  controlling  an 
auxiliary  circuit,  or  with  bell  alarm 
switches,  under-voltage  release  for 

, tripping  breakers  and  with  relays  for 
every  purpose.  Standard  unit  construc- 
tion is  followed  wherever  possible.  More 
complete  information  on  the  various 
breakers  within  this  range  of  voltages 
can  be  secured  from  G-E  sales  offices. 
See  page  1223. — Adv. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 

. & Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Motor  Protector  Mfg.  Co.,  47  Kearny  St., 
San  Francisco,  Cal. 

South  Bend  Current  Control  Co.,  112  E. 
Wayne  St.,  South  Bend,  Ind.  "R-C- 
O-C.” 

Sundh  Electric  Co.,  200  Parkhurst  St., 
Newark,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  IMttsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SWITCHES,  OIL.  LOW  AND  MEDIUM- 
VOLTAGE,  NONAUTOMATIC.  — Oil 
switches  are  used  for  interrupting  current 
or  closing  circuits  at  all  voltages  above 
4>00.  They  are  very  widely  used  without 
any  automatic  features  and  manually 
operated  for  low  and  medium-voltage  dis- 
tribution circuits  and  substation  switch- 
ing, and  also  in  the  smaller  sizes  for  in- 
dustrial purposes,  such  as  motor  starting 
and  reversing,  and  for  many  other  special 
applications.  They  are  arranged  for  panel 
or  pipe-frame  mounting  and  may  be  con- 
trolled from  the  front  of  the  switchboard 
by  a special  switch  handle  or  a system  of 
levers  where  the  switch  is  located  some 
distance  from  the  board.  There  are  a 
number  of  other  switches  arranged  for 
wall  mounting  and  these  are  suitable  for 
many  purposes  about  an  industrial  plant. 
They  are  usually  enclosed  in  dust  and 
moistureproof  cases  and  the  contacts  are 
generally  of  the  butt  type,  with  auxiliary 
arcing  contacts  for  the  medium-voltage 
type. 

Manufacturers: 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H.”  (See  display  adv.  pages 
1225-1230  ) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  See  brief  description  of 
G-E  Low  and  Medium  Voltage,  Oil  Cir- 
cuit Breakers  under  "Switches,  oil,  low 
and  medium -voltage,  automatic.” — Adv. 

Kelman  Electric  & Mfg.  Co.,  1650  Naud 
St.,  Los  Angeles,  Cal.  "Kelman.” 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
& Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

SCHWEITZER  & CONRAD.  INC.,  4431 
Ravenswood  Ave.,  Chicago,  III.  "S 
& C.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark  N J 

WADSWORTH  ‘^ELECTRIC  MFG.  CO., 
INC.,  Covington.  Ky.  "Compro.”  (See 
display  adv.  page  1284.) 

SWITCHES,  OIL,  LOW-VOLTAGE 
HIGH-CURRENT.— The  amount  of  arcing 
that  results  at  the  point  of  opening  a cir- 
cuit depends  roughly  on  the  power  of  the 


circuit  and  its  inductance.  Thus  high- 
voltage  circuits  of  moderate  current  rating 
and  low-voltage  circuits  of  high  current 
rating  may  both  cause  severe  arcing  be- 
cause both  may  be  carrying  much  power. 
For  breaking  heavy  low-voltage  circuits 
special  magnetic  blowouts  are  often  used 
to  rupture  the  arc  between  the  final  con- 
tacts, if  the  switch  is  of  the  air-break 
type.  Oil  switches  have  also  been  devel- 
oped for  this  special  service,  as  the  cooling 
action  of  the  oil  on  the  arc  is  as  effective 
with  high  currents  as  with  high  voltages. 
The  main  contacts  are  very  large  and  usu- 
ally of  the  laminated  brush  type  to  give  as 
perfect  contact  as  possible;  the  secondary 
contacts,  opening  after  the  main  ones, 
may  also  be  of  laminated  type  but  of 
smaller  area  and  of  metal  that  does  not 
arc  as  freely  as  pure  copper.  The  design 
is  such  as  to  facilitate  the  free  circulation 
of  the  oil  between  the  contacts  on  opening, 
thus  bringing  into  full  play  its  cooling  and 
arc-quenching  action.  Such  oil  switches 
find  use  for  large  electric  furnaces,  heavy 
electrochemical  circuits  and  other  low- 
voltage  circuits  carrying  very  large  cur- 
rents. 

Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  FK25  oil  circuit 
breaker  for  currents  up  to  5,000  amp. 
for  use  where  the  initial  expense  war- 
rents  it  instead  of  air  breakers.  Rec- 
ommended always  when  inflammable 
particles  or  gases  are  in  the  air  or 
when  there  is  insufficient  head  room 
for  the  air  circuit  breakers.  The  3,000- 
amp.  size,  hand  or  solenoid  operated, 
is  of  the  brush-type  contact  construc- 
tion. The  4,000  and  5,000-amp.  sizes, 
furnished  with  solenoid  operated  mech- 
anisms, have  the  main  contacts  open 
in  air  while  the  arc  is  actually  broken 
under  oil.  (Bulletin  47471.)  See  adv. 
pages  1203-1223. — Adv. 

SWITCHES,  OIL,  MEDIUM-VOLTAGE, 
POLE  TYPE. — Medium-voltage  oil  switches 
for  pole  mounting  are  generally  used  with 
lighting  circuits,  such  as  series  arc  or 
series  or  multiple  incandescent  circuits, 
where  remote  control  of  the  entire  circuit 
is  desired  or  where  a section  of  the  circuit 
is  to  be  cut  out  at  a definite  time,  as  at 
midnight.  They  may  be  manually  oper- 
ated and  nonautomatic  or  solenoid-operated 
switches  and  may  be  connected  in  the  cir- 
cuit in  such  a manner  as  to  save  running 
most  of  the  controlled  circuits  back  to 
the  power  house  and  also  the  space  re- 
quired for  the  installation  of  switches,  etc., 
in  the  power  plant.  By  using  these 
switches  several  separate  series  circuits, 
which  may  be  fed  from  different  points  on 
the  general  constant-potential  distribution 
system,  may  be  arranged  in  cascade  and 
all  the  lights  may  be  controlled  by  one 
switch  in  the  power  plant.  The  operating 
solenoid  is  connected  in  the  series  lighting 
circuit  in  this  case  and  each  circuit  thus 
operates  the  oil  switch  controlling  the  next 
circuit  to  it.  Only  the  first  oil  switch  is 
operated  from  the  power  plant,  requiring 
but  two  control  wires,  or  one  series  cir- 
cuit may  be  run  from  the  plant  and  this 
controls  the  others.  Other  arrangements 
for  motor  control,  sign  lighting,  bridge  and 
tunnel  lights,  etc.,  may  be  operated  in  a 
similar  manner.  The  switches  are  usu- 
ally constructed  very  ruggedly  and  closely 
resemble  a transformer  in  appearance, 
having  the  complete  mechanism,  except 
for  an  auxiliary  hand-operating  lever,  In- 
closed in  a cast  iron  tank  which  is  filled 
with  oil.  The  leads  are  brought  through 
the  tank  in  porcealin  bushings  similar  to 
those  used  with  transformers. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  FK037  oil  cir- 
cuit breaker  designed  for  400-amp. 
capacity,  15.Q00  volts,  and  has  pro- 
vision for  bushing  transformers, 
bell  alarm  switch,  transformer  or 
shunt  trip  mechanism  and  emergency 
operating  handle.  A semaphore  indi- 
cates the  open  or  closed  position  and 
a lever  and  pipe  mechanism  makes  the 
breaker  operable  from  the  ground.  The 
G-E  outdoor  bushing  used  is  not  af- 
fected by  weather,  and  all  protective 
apparatus  is  enclosed.  Eliminates  diffi- 
culties and  danger  of  replacing  a pole- 
mounted  fuse.  See  adv.  page  1203-1223. 
— Adv. 

High  Tension  Electrical  Specialty  Co., 
Newton,  Mass. 

South  Bend  Current  Control  Co.,  112  E. 
Wayne  St.,  South  Bend,  Ind.  "R-C- 
O-C.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


SWITCHES,  PANEL,  PANELBOARD, 
OR  COMBINATION  CUTOUT.— Switches 
designed  for  the  control  of  branch  circuits 
on  panelboards  and  furnished  in  flush  or 
surface  snap  switch  types  (push  button  or 
rotary)  with  or  without  means  for  mount- 
ing directly  on  busbar  extensions,  or  as 
double-pole  knife  switches  with  or  without 
fuse  extensions.  For  so-called  "safety” 
panels  or  panelboards  they  are  usually  of 
modified  or  special  snap  type  construction. 

Manufacturers: 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  & 
Montgomery  St.,  Jersey  City,  N.  J. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  "Arrow.” 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  III. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westingnouse.” 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 


"CemCo.” 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  "Condulet.” 

DANBURY  ELECTRIC  MFG.  CO.,  Dan- 
bury, Conn. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Electric  Motor  & Engineering  Co.,  The, 
2nd  St.,  S.  W.,  & B.  & O.  R.  R.,  Can- 
ton, Ohio. 

Fralick  & Co.,  S.  R..  15  S.  Clinton  St., 
Chicago,  111.  "Kwikon.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  ”H  & H.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  "Diamond  H.” 

Lagan ke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dail  Mfg.  Co.,  Inc.,  606  Cherry  SL, 
Philadelphia,  Pa. 

Leonard  Electric  Mfg  Co.,  The,  3907 
Perkins  Ave.,  Cleveland,  Ohio.  "Leon- 


axu. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 


Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
Mesa  Co.,  Fernando  C.,  Coit  St.  & Chan- 
cellor Ave.,  Irvington,  N.  J. 
METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

PETERSON  CO.,  INC.,  CHARLES  J.. 

723-29  Fulton  St.,  Chicago,  111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 

6th  St.,  Philadelphia,  Pa. 

SQUARE  D CO.,  1400  Rivard  St..  De- 
troit, Mich.  “Square  D.”  (See  display 
• adv.  pages  1279-1281.) 

Takamine  Corhmercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Trenton  Electric  & Conduit  Co..  Tyler 
& Canal  Sts.,  Trenton,  N.  J.  "Tecco.” 
TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  "Circle  T.” 
(See  display  adv.  pages  1282-1283.) 
TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE,  Bantam.  Conn. 
Knock-down  panel  switches  are  fum- 


T.  V.  Knock-down  Panel  Switch 


ished  for  all  types  of  standard  light- 
ing panels. — Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  PENDENT  AND  CORD, 
SNAP. — Pendent  snap  switches  are  en- 
closed in  shells  designed  to  be  supported 
on  the  ends  of  flexible  cords  to  control 
circuits  of  ceiling  lights,  fans,  etc.  Pendent 
switches  are  made  in  a number  of  forms, 
most  of  them  operating  by  means  of  push 
buttons.  Some  are  arranged  with  two 
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buttons  projecting  from  the  bottom  which 
are  operated  similarly  to  the  ordinary 
push  switch.  Others  have  the  two  buttons 
projecting  from  the  side,  but  one  of  the 
most  common  types  has  the  buttons  on 
opposite  ends  of  an  operating  bar  passing 
clear  through  the  switch;  this  is  known  as 
the  push-through  type.  Pendent  switches 
are  generally  made  as  single-pole  switch- 
es, although  three  and  four-point  and  two 
or  three-circuit  electrolier  switches  are 
sometimes  used. 

Certain  heater  switches  are  a special  ap- 
plication of  these  switches,  in  which  the 
cord  runs  right  through  the  switch,  which 
is  connected  in  series  on  one  side  of  the 
cord.  They  are  often  used  with  heating 
pads  or  blankets  and  other  heating  appli- 
ances. Cord  switches  are  also  much  used 
with  toasters,  percolators  and  other  table 
heating  devices. 

The  casing  or  shell  in  which  these  types 
of  switches  are  mounted  is  often  of  brass, 
for  which  special  finishes  may  be  provided. 
The  cap  is  arranged  for  supporting  from 
several  sizes  of  cord,  in  some  cases  the 
same  cap  being  used  for  a larger  cord  by 
merely  removing  an  inner  bushing.  Orna- 
mental porcelain  and  molded  insulating 
material  are  also  used  for  the  outer  shells. 


service  to  handle  10  amperes  at  voltages 
up  to  about  5000,  and  for  similar  cases 
where  a switch  of  small  current  sating  is 
wanted. 

Modifications  of  this  design  have  been 
employed  in  some  of  the  older  installa- 
tions as  field  switches  for  currents  up  to 
about  200  or  300  amperes  and  a further 
modification  in  the  form  of  a plunger 
switch  was  used  for  a-c.  service  up  to 
2400  volts  for  200  amperes. 

SWITCHES,  PRESSURE  OR  VACUUM- 
OPERATED. — These  switches  are  in  the 
form  of  special  spring-controlled  mechan- 
isms operated  by  the  movement  of  dia- 
phragms or  expansion  chambers  under  the 
influence  of  changes  in  air  or  other  fluid 
pressure.  The  relatively  small  diaphragm 
movement  is  multiplied  through  suitable 
levers  or  toggle  mechanism  to  accomplish 
the  desired  result.  They  are  frequently 
used  to  control  air  or  vacuum  pumps  to 
automatically  maintain  a constant  pres- 
sure or  vacuum  in  any  systm,  and  gen- 
erally act  only  as  a relay  to  close  and 
open  contacts  that  control  another  cir- 
cuit, such  as  the  circuit  of  the  motor 
driving  the  pump. 

Manufacturers: 


Manufacturers: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Beaver  Machine  & Tool  Co.,  Inc.,  625  N. 
3rd  St.,  Newark,  N.  J.  “Beaver." 

BENJAMIN  ELECTRIC  MFC.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Push-Button 
Pendent  Switches  are  made  with  three 
kinds  of  shells — porcelain,  brass,  and 
porcelain  with  brass  cap.  All  have  the 
same  operating  push  buttons  and  sim- 
ple mechanism  which  is  characteristic 
of  C-H  Switches.  A high-capacity 
pendent  switch  is  thus  available  for 


$ 

C-H  7007 
Brass  Shell 


C-H  7000 
All  Porcelain 


every  use.  The  brass  shell  and  all- 
porcelain switches  are  made  for  pen- 
dent use  (cord  suspension).  The  por- 
celain switches  with  brass  caps  are 
made  for  attachment  directly  to  fixtures 
and  other  lighting  units.  When  pro- 
vided with  composition,  bushings,  they 
may  also  be  used  for  cord  suspension. 
See  display  adv.  pages  1225-1230. — Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

GORDON  ELECTRIC  MFG.  CO.,  THE. 
Waterville,  Conn.  “(Jordon." 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H," 

"Hart." 


Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H." 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  “P.  & S." 

Penn  Electric  Machine  Co.,  114  8th  St., 
Des  Moines,  Iowa.  “Penn." 

WJndman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  PLUG  TYPE.— The  earliest 
switches  consisted  of  metal  plates  mount- 
ed on  wooden  blocks  *that  were  connected 
together  by  plugs  inserted  between  the 
plates.  This  design  still  survives  for 
laboratory  resistance  boxes,  Wheatstone 
bridges  and  similar  devices  where  there  is 
no  appreciable  current  to  be  opened.  The 
design  proved  unsuitable  for  opening  a 
circuit  when  carrying  current  as  an  arc 
was  usually  established  when  the  plug 
was  withdrawn. 

The  modern  design  of  plug  that  is  suit- 
able for  opening  small  currents  at  high 
voltage  consists  of  a fiber  tube  with  socket 
contacts  at  each  end  mounted  on  the  rear 
of  a switchboard  panel  with  a plug  in  the 
form  of  a metal  rod  or  tube  with  an  in- 
sulating handle  on  the  end  that  is  in- 
serted through  a hole  in  the  panel.  This 
plug  connects  together  the  contracts  at 
each  end  of  the  liber  tube.  These  plugs 
are  used  to  a certain  extent  for  arc-lamp 


ABSOLUTE  CON-TAC-TOR  CO.,  127  N 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor."  (See  display  adv.  page  1286.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis.  _ „ _ 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y.  “Sylphon." 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago,  111. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee. 
Wis.  “C-H."  (See  display  adv.  pages 
1225-1230.) 

Decatur  Pump  & Mfg.  Co.,  634  E.  Cerro 
Gordo  St.,  Decatur,  111. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C. 
& M." 


Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H." 
INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee,  Wis.  “I- 


McDonald  Mfg.  Co.,  A.  Y..  Dubuque. 
Iowa. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland,  Ohio. 


SWITCHES,  PULL,  PLUG-SOCKET 
TYPE. — These  are  plug  sockets  with  pull- 
chain  switching  mechanisms.  They  are 
provided  with  a medium  screw  base  plug 
at  one  end  to  permit  screwing  into  ordi- 
nary, medium  base  sockets  or  receptacles; 
the  other  end  consists  of  a regular  sock- 
et; the  body  contains  the  pull-chain  mech- 
anism. They  are  used  to  screw  into  a 
keyless  socket  whose  lamp  it  is  desired  to 
control  by  means  of  the  pull  switch. 


Manufacturers: 


Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Beaver  Machine  & Tool  Co.,  Inc.,  626  N. 

3rd  St.,  Newark,  N.  J.  “Beaver." 
BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 
Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Hart  & Hegeman  Mfg.  Co.,  342  Capitol 

Avo  TTnrtfnrH.  r?nnn.  "H  A;  H." 


Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 
“Presturn,"  “Lock  Shell,"  “Quick 
Catch." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia. Pa. 

Majestic  Electric  Mfg.  Co.,  806  N.  12th 
St.,  St.  Louis,  Mo. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.  “Aladdin." 

SEARS,  HENRY  D.,  80  Boylston  St.. 
Boston,  Mass. 


SWITCHES,  PUSH-BUTTON,  FLUSH 
AND  SURFACE. — Snap  switch  mechan- 
isms in  insulating  bodies  or  cups  intended 
for  mounting  in  switch  boxes  behind  flush 
face  plates  in  walls  or  on  the  surfaces  of 
walls  with  or  without  subbases.  These 
switches  are  very  widely  used  and  their 
design  and  construction  is  such  as  to  give 
ample  insulation  and  strong  switch  parts 


that  can  carry  the  current  without  heat- 
ing and  crystallizing  as  a result  of  the 
spring  operation.  The  body  or  enclosing 
cup  is  generally  made  of  porcelain  and  the 
switch  mechanism  secured  in  it  by  means 
of  screws.  In  some  cases  this  mechanism 
may  be  removed  from  the  cup  at  any  time 
without  taking  the  cup  from  the  switch 
box. 

Push  switches  are  generally  made  with 
two  buttons,  although  a single  button  is 
employed  in  some  switches.  They  are  ar- 
ranged to  control  a number  of  classes  of 
circuits,  the  most  common  types  being 
single  or  double-pole  switches  and  three- 
point  or  three-way  switches.  Electrolier, 
four-way  and  heater  switches  are  also 
made  in  this  form.  The  standard  rating 
for  flush  switches  is  10  amperes  at  125 
volts  or  5 amperes  at  250  volts. v Some 
other  forms  for  panelboard  or  other 
mounting  are  also  made  with  ratings  of 
10  and  20  amperes  at  250  volts. 


Manufacturers: 


Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CHELTEN  ELECTRIC  CO.,  THE.  4859 
Stenton  Ave..  Philadelphia,  Pa. 

Clay  Electric  Co.,  3303  N.  12th  St.,  Phil- 
adelphia, Pa. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn. 


"CemCo." 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  “C-H."  (See  display  adv.  pages 
1225-1230.) 

GORDON  ELECTRIC  MFG.  CO.,  THE, 
Waterville,  Conn.  “Gordon." 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford.  Conn.  “H  & H." 

Hart  Mfg.  Co.,  230  Hamilton  St..  Hart- 
ford, Conn.  “Diamond  H." 

Hepburn  Telephone  Mfg.  Co..  The,  325 
S.  Dearborn  St..  Chicago,  111. 

Ideal  Electric  Mfg.  Co.,  Inc.,  718-720 
Cherrv  St.,  Philadelphia.  Pa. 

KLAXON  CO..  Newark.  N.  J. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St..  Long  Island 
City.  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Pass  & Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.  "P.  & S." 

Standard  Electric  Mfg.  Co.,  925-941 
Wrightw’ood  Ave.,  Chicago,  111. 


TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Fewpart." 
(See  display  adv.  pages  1282-1283.) 
Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbnrv,  Conn.  (See  dis- 
play adv.  page  1328.) 
Windman-Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


SWITCHES,  PUSH-THROUGH.— Snap 
switches  of  a special  push-button  type, 
designed  either  to  be  connected  in  cords 
of  portable  appliances  or  to  be  used  as 
pendent  switches.  They  have  a double- 
ended  button  which  extends  through  the 
switch.  When  pushed  from  one  side  it 
closes  the  circuit  and  then  projects  out 
on  the  other  side  of  the  switch  shell,  indi- 
cating the  condition  of  the  circuit.  To 
open  the  circuit  the  button  is  pushed  the 
other  wav.  These  switches  are  generally 
cylindrical  or  rectangular  in  form  and  are 
made  as  single-pole,  three-point,  elec- 
trolier and  heater  switches.  They  are  en- 
closed in  porcelain  or  molded  composition 
or  may  have  a brass  shell  and  cap  similar 
to  a socket  bushed  for  a pendent  cord. 


Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow." 

Beaver  Machine  & Tool  Co.,  Inc.,  625 
N.  3rd  St.,  Newark,  N.  J.  "Beaver." 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

Bryant  Electric  Qo.,  Tne,  1421  State  St.f 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can 
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CUTLER-HAMMER  MFG.  CO..  THE. 
Milw»»V*e,  Wis.  The  C-H  705j) 
Switch  is  of  the  push- 
through  type,  its  great- 
est use  being  on  the  cords 
of  electrical 
such  as  toastc 
grills,  drink  mixers,  port- 
able grinders,  etc.  It 
makes  the  control  of 
th.  se  devices  convenient, 
saving  reaching  for  sock- 
et or  wall  switch.  See 
C-H  7050  display  adv.  pages  1225- 
1230.— Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford.  Conn.  “H  & H.” 

Ideal  Electric  Mfg.  Co.,  Inc.,  718-720 
Cherry  St.,  Philadelphia,  Pa. 

Mnchen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bndesburg,  Philadel- 
phia, I*a. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St..  Long  Island 
City.  N.  Y. 

Pass  & Seymour,  Inc.,  Solvay  Station. 
Syracuse.  N.  Y.  “P.  & S.” 

SEARS.  HENRY  D.,  80  Boylston  St., 
Boston,  Mass. 

UNION  ELECTRIC  CORP.,  103  Mott  St.. 
New  York,  N.  Y. 

SWITCH ESs  RADIAL  TYPE  KNIFE.— 

Radial  type  knife  switches  are  switches 
having  a single  knife  blade  pivoted  at  one 
end.  with  several  contact  clips  arranged 
around  the  switch  blade  pivot  as  a center. 
The  pivot  is  usually  mounted  on  a swivel 
of  some  sort,  and  the  blade  may  be  turned 
through  a complete  circle  and  inserted  in 
any  of  the  contact  clips.  This  permits 
the  connection  to  a number  of  circuits  to 
be  controlled  by  one  switch,  and  is  useful 
in  testing  work  or  in  connection  with  bat- 
tery charging  where  each  step  between 
clips  represents  a certain  amount  of  re- 
sistance added. 

Manufacturers: 

Brown  Instrument  Co.,  The,  Philadel- 
phia. Pa.  “Brown.” 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

SWITCHES,  RADIO  AND  RADIO  PAN- 
EL.— These  switches  are  the  special  ones 
used  on  radio  panels,  and  for  changing 
over  from  sending  to  receiving  connec- 
tions in  small  stations,  etc.  They  are 
often  similar  to  other  knife  switches; 
where  they  are  in  the  antenna  circuit  the 
current  capacity  does  not  need  to  be  large, 
but  the  insulation  should  be  good.  Switch- 
es mounted  on  panels  are  sometimes  of 
the  radial  type  and  in  other  cases  are  of 
the  sliding  contact  type. 

Manufacturers: 

Bowman  & Co.,  A.  W„  23  Church  St., 
Cambridge,  Mass.  (Exclusive  distrib- 
utor. Franklin  Sales  Co.,  25  N.  Frank- 
lin St.,  Chicago,  111.) 

Federal  Telephone  & Telegraph  Co., 
Buffalo,  N.  Y.  “Federal.” 

Tresco,  1201  Kahl  Bldg.,  Davenport, 
Iowa.  “Perfection.” 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.,  PlainviLe,  Conn.  “Circle  T.” 
(See  display  adv.  pages  12S2-1283.) 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO..  THE.  Bantam.  Conn.  Ra- 
dio antenna  switches  mounted  on 
either  s!ate  or  wood  bases.  Ground 


appliances 
srs,  irons. 


T.  V.  Radio  Antenna  Switch 


switches  on  slate  or  asbestos  wood 
bases.  The  ground  switch,  100-amp. 
capacity,  is  illustrated. — Adv. 

Wireless  Specialty  Apparatus  Co.,  C & 
Fargo  Sts.,  Boston,  Mass. 

SWITCHES,  REMOTE  CONTROL.— Re- 
mote-control switches,  consisting  usually 
of  solenoid  or  motor-operated  contactors 
or  other  switching  devices,  are  controlled 
from  one  or  more  remote  points  at  which 
there  are  master  switches  or  momentary- 
contact  switches  in  the  circuit  of  the  con- 
trolling coil  or  relay  of  the  contactors  or 


switching  devices.  Remote-control  switches 
are  generally  used  in  circuits  carrying 
heavy  currents  and  placed  near  the  motor 
or  other'device  controlled;  their  use  avoids 
the  expense  and  loss  involved  when  heavy 
cables  are  carried  to  a distant  point  of 
control.  They  are  also  used  to  control 
high-voltage  circuits  or  equipments,  which 
for  safety  of  operation  are  preferably  con- 
trolled from  a distant  point.  To  prevent 
confusion  regarding  these  switches,  it 
should  be  noted  that  control  switches  are 
usually  called  master  or  momentary-con- 
tact switches,  whereas  what  are  generally 
called  remote-control  switches  are  really 
remote-controlled  switches  and  would  be 
more  accurately  designated  as  such. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Anderson  Mfg.  Co.,  Albert  & J.  M„  289- 
305  A St.,  Boston,  Mass. 

Autocall  Co.,  The,  Shelby,  Ohio. 

Automatic  Electric  Mfg.  Co.,  The,  126  E. 
Walnut  St.,  Mankato.  Minn. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO..  THE,  6th  & Wesley 
Aves.,  Columbus,  Ohio. 

Automatic  Switch  Co.,  154  Grand  St., 
New  York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  & St.  Paul  Ave.,  Milwaukee. 
Wis.  “C-H.”  (See  display  adv.  pages 
1225-1230.) 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa. 
"I-T-E.” 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco.” 

Electric  ControUer  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland.  Ohio.  "E.  C. 
& M.,”  “ZB.” 

ELECTRIC  POWER  EQUIPMENT 
CORP..  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Manually  operated  disconnecting 
switches.  designed  to  afford  maximum 
safety  to  the  operator.  See  display  ad- 
vertisement on  page  1261. — Adv. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
adv.  page  1260.) 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y.  “Gold.” 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

Hi-Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland,  Ohio. 

Kelman  Electric  & Mfg.  Co.,  1650  Naud 
St.,  Los  Angeles,  Cal. 

North  Electric  Mfg.  Co.,  The,  Gallon. 
Ohio. 

PALMER  ELECTRIC  & MFG.  CO., 
THE,  175  5th  St.,  Cambridge.  Mass. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

Protective  Signal  Mfg.  Co.,  The,  1900  W. 
32nd  Ave.,  Denver,  Colo. 

ROYAL  ELECTRIC  MFG.  CO.,  556-606 
E.  40th  St.,  Chicago.  Til.  “Royal.” 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravensw’ood  Ave.,  Chicago,  111. 
“S.  & C.” 

South  Bend  Current  Control  Co.,  112  E. 
Wavnc  St.,  South  Bend,  Ind.  “R-C- 
O-C.” 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

Stew’art  & Co..  S.  A.,  85  Hall  St.,  Bos- 
ton. Mass.  (Alarm  or  emergency  light- 

Sund^  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Tecla  Co.,  Inc.,  Detroit,  Mich. 

Wnrd  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTTNGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES,  ROTARY.  FLUSH  AND 
SURFACE. — Snap  switches  having  keys 
or  handles  attached  to  the  operating 
spindles  of  rotary  mechanisms  enclosed  in 
insulating  bases  designed  for  mounting  In 
walls  behind  face  plates  or  on  surfaces 
with  the  bases  designed  for  rear  wiring 
connections  or  in  special  forms  for  open 
wiring,  raceway  work,  etc.  Rotary  switch- 
es may  be  made  to  give  a number  of  cir- 
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cuit  combinations  including  three-way, 
four-way  and  electrolier  types.  They  are 
made  in  various  ratings  and  types  of  sin- 
gle and  double- pole  switches. 

Manufacturers: 


Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.  “Arrow.” 

Beaver  Machine  & Tool  Co..  Inc.,  625  N. 
3rd  St..  Newark,  N.  J.  “Beaver.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

CHELTEN  ELECTRIC  CO..  THE.  4859 
Stenton  Ave.,  Philadelphia,  Pa, 
“Chic.” 


Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave..  Hartford,  Cfcnn.  “Hart,”  “H 
& H.” 

-Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

Hickey  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  “H  & S.” 
Kennedy  Co.,  The  Colin  B..  140  Second 
St.,  San  Francisco.  Cal. 

Machen  Electric  Mfg.  Co.,  4639-43  K. 
Thompson  St..  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Pass  & Seymour,  Inc.,  Solvay  Station. 

Syracuse,  N.  Y.  “P.  & S.” 

Standard  Electric  Mfg.  Co.,  925-941 
Wrightwood  Ave.,  Chicago.  111. 
TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 
Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 
Philadelphia,  Pa. 

Wilcox  laboratories,  Inc.,  The,  131  S. 
Fairview  Ave.,  Lansing.  Mich. 


SWITCHES,  SAFETY.  — The  knife 
switch  is  the  oldest  type  of  electric  switch 
in  general  usage.  It  has  been  used  for 
practically  all  kinds  of  circuits  until  its 
limitations  of  exposed  current-carrying 
parts  and  arcing  on  heavy  currents  and 
high  potentials  led  to  the  development  of 
other  types  of  switches.  In  dwellings,  of- 
fices. public  buildings,  etc.,  it  was  early 
recognized  that  knife  switches  were  un- 
suited for  general  use  and  they  were 
therefore  long  ago  replaced  by  surface  and 
Mush  snap  switches  with  all  live  parts  en- 
closed. In  factories,  mills  and  shops  of  all 
kinds  the  knife  switch  has  remained  to 
this  day  in  quite  general  use  not  only  in 
the  engine  or  generating  room,  where  a 
trained  engineer  or  electrician  was  the 
only  person  supposed  to  operate  it.  but 
also  throughout  the  various  workrooms 
and  shops,  chiefly  as  the  main  switch  con- 
trolling any  motor.  As  factories  became 
more  and  more  electrically  operated  non- 
electrically  informed  operatives  were  quite 
commonly  entrusted  with  the  starting  and 
stopping  of  the  motors  driving  their  ma- 
chines. The  motors,  starting  boxes  or 
controllers  were  commonly  built  without 
exposed  live  parts,  but  the  main  knife 
switch  remained  exposed,  with  the  result 
that  serious  accidents  happened  from  con- 
tact with  the  switches. 

From  this  condition  developed  the  com- 
pletely enclosed  and  externally  operated 
switch.  In  some  cases  a simple  enclosed 
switch  was  an  intermediate  step;  this 
provided  a steel  or  other  box  in  w’hich  the 
knife  switch  was  mounted,  a spring- 
hinged  door  keeping  it  guarded  against 
accidental  contact  by  any  person  near  by 
or  who  might  be  carrying  bars,  pipes  or 
other  metal  objects  likely  to  strike  the 
switch.  It  did  not  provide  protection, 
however,  to  the  uninformed  operative  that 
had  to  open  the  door  of  the  box  to  open 
or  close  the  switch.  To  provide  this  addi- 
tional safeguard  required  a means  of  op- 
erating the  switch  from  outside  the  box. 
Several  types  of  switches  that  accomplish 
this  have  been  placed  on  the  market.  They 
w'erc  at  first  know^i  by  various  names, 
such  as  armored,  ironclad  or  dead-front 
switches.  Since  their  predominating  fea- 
ture is  safeguarding  the  operative,  they 
are  now  quite  generally  called  “safety” 
switches. 


Safety  switches  provide  not  only  for  op- 
eration of  the  switch  without  opening  the 
box,  but  usually  are  also  arranged  so  that 
the  box  can  not  be  opened  unless  the 
switch  is  first  opened,  thus  exposing  no 
live  switch  blades  or  other  parts.  If  fuses 
are  to  be  replaced  or  the  mechanism  in- 
spected, this  may  be  done  with  perfect 
safety.  This  feature  should  be  embodied 
in  all  safety  switches.  The  enclosing  case 
is  usually  of  sheet  steel,  except  for  very 
large  switches  and  those  requiring  special 
moistureproof  or  vaporproof  boxes,  for 
wiiich  cast  iron  is  commonly  used.  The 
box  may  be  self- locking  by  closure  of  the 
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switch  or  also  separately  provided  with  a 
padlock.  The  switches  are  almost  invari- 
ably of  the  spring-acting  or  quick-break 
type  and  while  mostly  double- pole,  are 
also  made  with  three  or  four  poles  i^nd 
sometimes  double- throw. 

First  used  as  motor  switches,  the  safety 
type  was  soon  developed  for  service 
switches  and  then  for  general  use  where 
protection  is  desired  for  the  operator,  the 
switch  and  the  circuit.  These  are  the 
three  main  classes  of  safety  switches  as  to 
use. 

SWITCHES,  SAFETY,  MISCELLANE- 
OUS.— Safety  switches  are  used  for  a 
large  number  of  purposes.  The  two  types 
listed  below  are  for  motor  starting  and 
service  entrance,  which  are  the  most  com- 
mon applications.  They  are  also  used  for 
a number  of  industrial  purposes  to  provide 
safety  to  inexperienced  operators  control- 
ling lights  or  lighting  feeders,  or  various 
heating  and  other  appliances.  They  are 
always  of  the  full  safety  type  and  cannot 
be  opened  excxept  when  the  circuit  is 
dead. 

Manufacturers: 

Electric  Panelboard  Co.,  Rochester, 
N.  Y. 

Lewis  Electric  Co.,  The,  753  Paterson 
Ave.,  S.  W.,  Cahton,  Ohio.  “Kant- 
shok.” 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,  New  York,  N.  Y.  Sprague  brush 
contact  switches  are  made  up  to  600- 
amp.  250-volt  d-c.,  500-volt  a-c.  and 
enclosed  in  sheet  steel  cabinets  with 
an  interlocking  fuse  compartment  door 
so  arranged  that  access  to  the  fuses 
can  be  had  only  with  the  switch  in 
“off*’  position.  The  switch  has  a quick 
break  action  and  is  operated  by  a tog- 
gle mechanism.  Sprague  products,  see 
display  adv.  pages  1306-7. — Adv. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phil- 
adelphia, Pa.  “V.  V." 

WEST1NGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES,  SAFETY.  MOTOR.— Safety 
switches  for  motor  service  are  of  several 
types,  depending  on  the  type  and  size  of 
motor  with  which  they  are  to  be  used. 
For  small  motors  that  may  be  thrown  di- 
rectly across  the  line,  the  switches  are 
simply  two  or  three-pole  single-throw 
switches.  This  is  also  true  where  the 
safety  switch  is  to  serve  merely  as  a 
main  switch,  accelerating  being  controlled 
by  a separate  starter  or  controller.  In 
certain  sizes  of  Induction  motors  the  mo- 
tor may  be  started  directly  from  the  line, 
but  because  of  the  heavy  starting  current 
the  fuses  must  be  first  cut  out;  in  this 
case  a double-throw  safety  switch  is  used 
in  whose  starting  position  the  fuses  are 
cut  out  or  shunted,  while  in  the  running 
position  the  fuses  are  in  circuit  and  pro- 
tecting th#  motor.  For  still  larger  inauc- 
tion motors  the  safety  switch  may  be  of 
the  star-delta  type  or  the  compensator 
type.  The  former  first  connects  the  motor 
windings  in  star  or  Y-connection  for 
starting  and  then  in  the  normal  delta 
connection  for  running,  a double- throw 
triple-pole  switch  being  used.  The  com- 
pensator type  switch  first  connects  the 
motor  to  the  motor  compensator  (or  auto- 
starter) giving  reduced  voltage  for  start- 
ing and  then  to  the  running  position  giv- 
ing full  line  voltage  and  including  the  run- 
'ning  fuses.  For  the  star-delta  and  com- 
pensator combinations  it  is  usual  to  pro- 
vide a separate  main  switch  by  which  the 
power  may  be  completely  cut  off  the  motor 
and  its  auxiliary  circuits.  The  fuses  used 
with  these  switches  are  almost  invariably 
of  the  N.  E.  C.  standard  cartridge  type. 
For  general  remarks  on  the  safety  type  of 
switch  see  Switches,  safety. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Beaver  Machine  & Tool  Co.,  Inc.,  625 
N.  3rd  St.,  Newark,  N.  J.  “Beaver.'’ 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles,  Cal. 

Canadian  Drill  & Electric  Box  Co.,  1402 
Queen  St.,  E.,  Toronto,  Ont.,  Can.  “C. 
D.  & E.  B." 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts..  Syracuse.  N.  Y.  “Condulet.” 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “I- 
T-E  " “U-Re-Lite  " 

Devoe*  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East  Palestine,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 


Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

MUTUAL  ELECTRIC  & MACHINE  CO.. 
8”8  Fort  St.,  West.  Detroit,  Mich.  “Bull 
Dog”  safety  switches  represent  the 
highest  standard  in  safety  switch  con- 
struction. In  them  are  combined  all 
those  superior  features  of  construction 
that  have  always  identified  the  “Bull 
Dog”  line  of  knife  switches  and  a de- 
sign of  enclosure  and  external  opera- 
tion that  insures  maximum  safety  an  1 
service.  Yet  they  are  moderately 
priced.  Write  for  descriptive  litera- 
ture and  discounts.  Also  see  display 
adv.  on  page  1285. — Adv. 

PALMER  ELECTRIC  & MFG.  CO.. 
THE,  175  5th  St.,  Cambridge,  Mass. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safe- 
ty Products.” 

SQUARE  D CO.,  1400  Rivard  St.,  De- 
troit, Mich.  “Square  D.”  (See  display 
adv.  pages  1279-1281.) 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  The  Trum- 
bull safety  switch  is  not  only  ex- 
ternally operated,  but  is  a safety 
switch  with  interlocking  attachment 
so  arranged  that,  (1)  it  is  imposible 
to  open  box  until  switch  is  in  “off” 
position.  (2)  Switch  cannot  be  closed 
until  box  cover  is  down.  Interlock- 
ing catch,  however,  may  be  manipu- 
lated when  necessary  for  expert  to  ex- 
amine switch  under  load.  (3)  Fusible 


Running  Position 


and  motor  starting  switches  can  be 
equipped  with  100%  safety  shield, 
making  it  impossible  to  touch  live 
parts.  The  above  illustration  shows 
switch  In  running  position.  The 
operator  cannot  open  box  until  switch 
is  in  “off”  position.  A shows  impossi- 
bility of  closing  switch  until  cover  is 
down,  and  B,  the  safety  shield.  In  all 


Circle  T safety  switch  boxes,  the  type 
A machine-made,  built-up  standard 
knife  blade  switch  is  installed,  it  be- 
ing much  stronger  than  the  punched 


Circle  T Switches 


clip  switch  (specified  under  Switches, 
knife,  standard).  Cut  at  left  shows 
Circle  T motor  starting  switch  equipped 


with  under  voltage  release  coil.  Cut  at 
right  illustrates  complete  line,  no  fuse, 
fusible,  of  quick  make  and  break 
switches,  with  or  without  safety  shield. 
The  Circle  T line  of  safety  switches 
is  complete  and  covers  standard  re- 
quirements, including  fusible  or  no 
fuse  250-500  volt  a-c.,  and  600  volt, 
motor  starting,  compensator  and  motor 
reversing.  Catalog  No.  12  gives  com- 
plete layout  of  drilling  dimensions  and 
lull  description  of  the  line.  See,  alsfli 
th  s company’s  advertisement  on  dis- 
pin v pages  1282-3. — Adv. 

TRUMBULL-VANDERPOEL  ELECTRIC 
M^G.  CO.,  THE,  Bantam,  Conn.  Man- 
ufactures safe  switches — Underwriters’ 
rating  “AA” — under  the  Mason  pat- 
ents. One  of  the  many  desirable  fea- 
tures of  this  switch  is  its  compact- 


Mason  Enclosed  Safety  Switch 


ness.  The  Mason  switch  requires  less 
space  than  an  open  knife  switch.  Also 
manufactures  complete  line  of  enclosed 
knife,  externally  operated  and  cover 
interlocked,  switches,  both  slate  base 
and  porcelain  base. — Adv. 

V.  V.  Fittings  Co.,  711  Cherry  St..  Phil- 
adelphia, Pa.  “V.  V.” 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St..  San  Francisco,  Cal. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Krantz.” 

, (See  display  adv.  pages  1395-1402.) 

SWITCHES,  SAFETY,  SERVICE  EN- 
TRANCE  AND  COMBINED  SERVICE 
AND  METER  PROTECTIVE.— Special 
types  of  safety  switches  have  been  devel- 
oped for  use  at  service  entrances  to  build- 
ings. These  are  sealable  in  most  cases  to 
permit  control  on  the  part  of  the  central- 
station  company.  There  are  some  types 
which  have  a separate  fuse  compartment 
to  give  access  to  fuses  for  replacement 
purposes  without  disturbing  the  seal.  All 
are  enclosed  in  a steel  box  with  the  oper- 
ating handle  extending  outside,  and  are 
arranged  to  be  sealed  when  the  service 
has  been  disconnected. 

Certain  types  of  safety  service  entrance 
switches  are  arranged  to  be  installed  in 
conjunction  with  the  meter  installation.  A 
special  set  of  stamped  steel  housings  is 
provided  by  which  all  connections  from 
the  service  to  meter  are  enclosed,  thus 
affording  protection  against  unauthorized 
use  of  electricity  or  other  tampering  with 
the  service. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

CROUSE-HTNDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet. 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  “U- 
Re-Lite.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Fralick  & Co.,  S.  R.,  15  S.  Clinton  St., 
Chicago,  III.  “Kwikon.” 

Johns-lYatt  Co.,  The,  555  Capitol  Ave., 
Hartford,  Conn. 

Lewis  Electric  Co.,  The,  753  Patterson 
Ave.,  S.  W.,  Canton,  Ohio.  “Kant- 
shok.” 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa.  * 

MUTUAL  ELECTRIC  & MACHINE  CO., 
858  W.  Fort  St.,  Detroit,  Mich.  “Bull 
Dog.”.  (See  display  adv.  page  1285.) 

PALMER  ELECTRIC  & MFG.  CO., 
THE,  175  6th  St.,  Cambridge,  Mass. 

Safety  Electric  Products  Co.,  Inc.,  1548 
Central  Ave.,  Los  Angeles,  Cal.  “Safe- 
ty Products.” 

SQUARE  D CO.,  1400  Rivard  St.,  De- 
troit, Mich.  “Square  D.”  (See  display 
i adv.  pages  1279-1281.) 
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TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnville,  Conn.  Entrance 
switches,  externally  operated,  for  use 

fwith  or  without  meter 
trims,  of  30  ampere  ca- 


pacity,  125  volt,  for  plug 


fuses,  fusible  at  top  or 
tom,  for  2 or  3 pole.  Suit- 
able knockouts  are  provid- 
ed in  ends,  sides,  and  rear. 
They  are  of  the  quick- 
break  type,  with  ample 
room  for  running  wire. 
These  switches  can  be 
locked  open,  the  2 pole  is 
■■  made  in  two  types,  side  or 
top  hinged.  The  3 pole,  for 
£ use  with  meter  trims,  is 
_ . hinged  at  top.  Can  furn- 

o »*nfC  Ish  also  a complete  line 
Switch  entrance  switches  with 

meter  testing  attachments.  See  also, 
this  company’s  advertisements  on 
pages  1282-3. — Adv. 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phil- 
adelphia. Pa.  “V.  V" 

WADSWORTH  ELECTRIC  MFG.  CO.. 
INC.,  Covington,  Ky.  “Compro.”  (See 
display  adv.  page  1284.) 

WESTERN  SAFETY  MFG.  CO.,  247 
Minna  St.,  San  Francisco,  Cal. 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Krantz.” 
(See  display  adv.  pages  1395-1402.) 


SWITCHES,,  SECTION  A LIZ  I NG,  FOR 
TROLLEY  LINES. — Sectionalizing  switch- 
es are  used  on  trolley  lines  where  it  is 
desirable  to  maintain  dead  wires  on 
branch  sections  or  in  mines,  except  at  in- 
tervals when  power  is  needed.  They  are 
generally  single-pole  single-throw  quick- 
break  knife  switches  mounted  on  a slate 
base  and  enclosed  in  a wooden  or  metallic 
box.  The  usual  rating  is  for  750  volts  and 
in  capacities  from  200  to  1200  amperes. 
Switches  are  also  made  for  higher  volt- 
ages up  to  about  1500  volts.  In  the  larger 
sizes  no  handle  is  provided  with  the  switch 
blade,  which  is  arranged  to  be  closed  or 
opened  by  a switch  stick.  The  stick  is 
usually  hung  inside  of  the  enclosing  box 
in  such  cases. 


Manufacturers: 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  An  automatic  sectionaliz- 
ing switch  with  a continuous  capacity 
of  800  amp.  and  an  overload  adjust- 
ment of  600  to  1,200  amp.  For  connect- 
ing directly  across  the  section  insulat- 
ors. All  section  feeders  are  thus  put  in 
multiple,  which  gives  all  the  advantag- 
es of  the  non-sectionalized  systems, 
but  does  not  in  consequence  of  auto- 
matic operation  eliminate  the  benefits 
of  a sectionalized  system.  Also  a 
hand-operated  switch  for  pole  mount- 
ing. These,  together  with  a complete 
line  of  railway  line  material,  are  de- 
scribed in  Bulletin  44004-B.  See  adv. 
pages  1203-1223. — Adv. 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.  “O-B.” 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.  Plainville,  Conn.  “Circle  T.“ 
(See  display  adv.  pages  1282-1283.) 

Unit  Electric  Co.,  San  Francisco,  Cal. 
“Unit.** 

Wells-Morris  Mfg.  Co..  90  2nd  St.,  San 
Francisco,  Cal.  ‘'Wells.” 

SWITCHES.  SOLENOID.— See  Switches, 
magnetic;  Switches,  oil,  high-tension,  sole- 
noid operated;  Switches,  remote  control. 

SWITCHES.  SPECIAL  AND  MISCEL- 
LANEOUS.— There  are  listed  herein  under 
the  heading  of  switches  nearly  70  separate 
subclassifications.  This  miscellaneous 
classification  is  made  to  provide  for  such 
less  commonly  known  types  as  are  not 
listed  under  these  classes,  or  for  such 
modifications  or  combinations  of  the  listed 
types  as  are  so  special  that  they  cannot 
properly  be  listed  under  the  regular  head- 
ings. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  IU.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Adams  Morgan  Co.,  Alvin  PI.,  Upper 
Montclair,  N.  J.  “Paragbn.” 

Adsit  Laboratories,  The,  825  Hennepin 
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Ave.,  Minneapolis,  Minn.  “Lite-A- 
While.” 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

ANDERSON  ELECTRIC  & EQUIP- 
MENT Co.,  154-160  Whiting  St.,  Chi- 
cago, 111. 

Anderson  Mfg.  Co.,  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Brown  Instrument  Co.,  The,  Philadel- 
phia, Pa.  “Brown.” 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St-,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Clausen  Engineering  Office,  Bisbee,  Ariz. 
(For  mine  signaling.) 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electric  Controller  & Mfg.  Co.,  The.  2700 
E.  79th  St.,  Cleveland.  Ohio.  “E.  C. 
& M.” 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  “Franklin.”  (See  display 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E ,f 

Esler  Electric  Mfg.  Co.,  419  E.  Lincoln 
St.,  Marlon,  Ind.  “Moment.” 

GORDON  ELECTRIC  & MFG.  CO., 
THE,  Waterville,  Conn.  “Gordon.” 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 

HIckev  & Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.  ”H.  & S.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 

41st  St.,  New  York,  N.  Y. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine.  Wis. 

Koenig- Keller  Co.,  Lancaster,  Pa. 
(“Kay-Kav  Kontroller”  for  oven 
lights.)  , . 

LIbertv  Electric  Corp.,  Port  Chester, 

N.  Y. 

Liddell  Electric  Mfg.  Co.,  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.”  „ ^ 

Maxwell  Engineering  & Mfg.  Co.,  61 

Broadwav,  New  York,  N.  Y.  “Memco. 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  & lith  St.,  Long  Island 
City,  N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Minnesota  Electric  Co.,  309  2nd  Ave.,  S., 
Minneapolis,  Minn.  _ 

Monitor  Controller  Co..  500-16  E.  Lom- 
bard St..  Baltimore,  Md. 

North  Electric  Mfg.  Co.,  The,  Gallon, 

Oliver  'Electric  & Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Pennefather,  James  S..  358  W.  43rd  St., 
New  York,  N.  Y.  (Theater.) 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

PITTSBURGH  ELECTRICAL  & MA- 
CHINE WORKS,  THE,  1-3  Barker  PI.. 
Pittsburgh,  Pa. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Pyle-National  Co..  The  1334  N.  Kostner 
Ave.,  Chicago.  111.  • „ 

Robson  & Co.,  Charles,  N.  W.  Cor.  8th  & 
Washington  Ave.,  Philadelphia,  Pa. 
(Oven  door  controller.) 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 
“S  & C.” 

Seligraph  Co..  The,  Brooklyn,  N.  Y.  (For 
motion-picture  machines). 

Southern  Electrical  Equipment  Co.. 
Kinney  Bldg.,  Charlotte,  N.  C. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Standard  Thermometer  Co.,  65  Shirley 
St.,  Boston,  Mass.  (“Standard”  ther- 
mostatic.) 

Stewart  & Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton. Mass.  (Automatic  emergency 
lighting). 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Ncw&rk 

Takamine*  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

Trerriont  Products  Co.,  216  High  St., 
Boston,  Mass.  “Staylit.” 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  pages  1282-1283.) 
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TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE.  Bantam,  Conn.  Cat- 
alogs a number  of  special  switches. 
Among  these  are  radial  switches  (illus- 


T.  V.  Radial  Switch 


trated)  cut  - around  meter  - testing 
switches,  motor  control  switches,  field 
discharge  switches,  etc. — Adv. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N Y. 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St.,  San  Francisco,  Cal. 

Wilcox  Laboratories,  Inc.,  The,  131  S. 
Fairview  Ave.,  Lansing,  Mich. 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  SWITCHBOARD,  CON- 
TROL TYPE. — Switches  of  various  types 
have  been  utilized  for  the  control  of  elec- 
trically operated  apparatus.  At  first  snaall 
single-pole  duoble-throw  knife  switches 
were  used.  The  first  modification  of  the 
ordinary  knife  type  of  switch  was  to  use 
a spring  return  to  the  off  position  and  to 
employ  a little  celluloid  plunger  colored 
red  and  green  on  opposite  ends  to  indi- 
cate the  last  position  to  which  the  switch 
had  been  thrown.  _ _ _ 

To  get  the  live  contacts  off  the  board 
and  to  take  care  of  the  arcing  that  some- 
times occurred  on  opening  the  highly  in- 
ductive circuits  of  the  controlling  sole- 
noids, provision  was  made  to  put  the 
switch  on  the  back  with  the  operating 
handle  on  the  front.  The  push  button 
design  was  tried  out.  but  this  had  the 
disadvantage  arising  from  the  possibility 
of  accidental  closing  so  pull-button 
switches  were  substituted.  The  latest 
type  of  this  design  combines  twin  pull 
buttons  with  a red  and  Breen  target  de- 
vice that  shows  the  last  pull  button  that 
has  been  operated.  These  pull  buttons 
have  a spring  return  to  the  off  posiuon 
and  can  embody  auxiliary  contacts  when 
these  are  needed.  Red  and  green  indicat- 
ing lamps  with  prismatic  lenses  are  used 
as  electrical  indicators  to  signal  back  the 
actual  operation  of  the  device. 

A special  type  of  double-throw  switch 
with  handle  on  the  front  and  switch  on 
the  back  has  been  developed  for  switch- 
board service.  This  switch  has  a quick- 
make  and  quick-break  arrangement  and 
a target  device  to  show  the  last  position 
to  which  the  switch  has  been  thrown. 
Indicating  lamps  are  used  with  this 
switch. 

Another  design  of  control  switch  is  built 
along  the  lines  of  a drum  controller,  hav- 
ing an  insulated  square  shaft  for  carrying 
the  moving  contacts  and  with  special  at- 
tention paid  to  the  question  of  space  econ- 
omy with  due  regard  for  Insulation  clear- 
ances. This  drum  design  can  take  care  of 
the  modifications  needed  for  different 
types  of  apparatus  using  varying  numbers 
of  control  wires.  As  an  aid  to  the  sta- 
tion operator  in  selecting  the  proper  con- 
troller to  use  on  the  switchboard  the  han- 
dles are  made  distinctive.  With  the  con- 
trol switch  used  with  electrically  oper- 
ated circuit  breakers  and  employing  signal 
lamps,  provision  is  made  for  pulling  out 
the  handle  of  the  controller  after  it  has 
been  turned  to  the  off  position.  By  so 
doing  the  signal  lamps  are  all  cut  out  of 
service  and  the  breaker  is  locked  open. 
The  oval  handle  of  the  control  switch  will 
be  turned  at  right  angles  to  the  normal 
position  indicating  that  the  circuit  is  out 


SWITCHES,  SWITCHBOARD  INSTRU- 
MENT (VOLTMETER,  AMMETER, 
GROUND  DETECTOR,  ETC.)  — Instru- 
ment switches  of  various  types  are  avail- 
able for  connecting  one  ammeter,  volt- 
meter or  other  similar  device  to  various 
circuits.  The  two  main  types  of  instru- 
ment switches  are  the  plug  type  and  the 
drum  type.  The  plug  type  has  been  used 
principally  for  ground  detectors  and  volt- 
meters but  is  also  used  for  transferring 
instruments,  calibrating,  etc.  These  are 
built  with  unit  receptacles  that  are  set 
into  the  switchboard  panels.  The  con- 
ducting parts  are  recessed  into  insulating 
rings  that  make  it  difficult  for  accidental 
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contact  to  be  made  by  the  switchboard 
operator.  For  ground-detector  service 
some  companies  use  the  scheme  of  having 
2,  3,  4 or  5 studs  so  spaced  that  the  bridg- 
ing contacts  of  the  two-point  plug  will 
connect  the  central  stud  to  any  outside 
stud,  forming  the  equivalent  of  a radial 
switch  with  1,  2,  3 or  4 throws.  For  low- 
voltage  service  the  outside  studs  are  con- 
nected to  the  phase  wires  and  the  central 
stud  conects  through  a series  of  lamps  to 
ground.  For  higher  voltages  a transform- 
er is  connected  in  the  circuit  between  the 
centred  stud  and  the  ground.  Two  recep- 
tacles with  a two-point  plug  are  also  used 
for  voltage  readings  on  d-c.  railway 
switchboards  that  have  only  one  polarity 
on  the  board.  Where  both  polarities  are 
on  the  switchboard  or  for  a-c.  service,  the 
plug  is  made  with  four  points  and  when 
used  with  a four-point  receptacle  it  forms 
the  equivalent  of  a two-pole  single-throw 
switch.  For  tw'o-phase  service  six- point 
reecptacles  are  used,  forming  with  the 
four-point  plug  a two-pole  double-throw 
switen.  For  three-phase  work  an  eight- 
point  receptacle  is  used  and  a special  ar- 
rangement of  connections  enables  the  volt- 
age to  be  read  across  all  three  phases.  By 
using  receptacles  on  various  panels  one 
voltmeter,  preferably  located  on  a brack- 
et, can  be  connected  by  the  removable 
plug  across  any  phase  of  any  desired  cir- 
cuit. As  there  is  only  one  plug,  there  is 
no  possibility  of  trouble  from  trying  to 
connect  two  circuits  to  the  voltmeter  at 
the  same  time. 

A modification  of  the  plug  type  of 
switch,  to  get  all  of  the  live  contacts  off 
the  board  and  to  simplify  the  drilling, 
makes  use  of  a tube  mounted  on  the  rear 
of  the  board  with  a series  of  contacts  like 
the  stops  on  a flute.  The  pushing  in  of  a 
plug  from  the  front  of  the  board  makes 
the  contacts  needed  for  voltage  reading, 
etc.  Plugs  of  this  type  are  available  for 
connecting  in  testing  instruments  for  the 
purposes  of  calibrating  the  ^'switchboard 
meters  without  removing  them  from  the 
board. 

Among  the  latest  types  of  instrument 
switches  are  those  built  as  drum  control- 
lers with  movable  contact  members  on  a 
substantial  insulating  drum  and  the  sta- 
tionary contacts  made  in  the  form  of 
stamped  contact  fingers  mounted  on  the  in- 
sulating tube  that  forms  the  outside  of 
the  switch.  All  desired  combinations  of 
contacts  can  be  readily  provided  in  this 
design.  Certain  switches  for  ammeter  or 
similar  service  are  provided  with  nonre- 
movable handles,  while  for  the  voltmeter 
and  synchronizing  switches  removable  key 
type  handles  are  furnished.  By  using  pins 
in  the  shaft  of  the  handle  and  slots  in  the 
escutcheon  plates  of  the  switches  provision 
can  be  made  for  preventing  the  incorrect 
use  of  the  plugs. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3650 
Windsor  PI..  St.  Louis,  Mo.  “FA.” 
(See  display  adv.  pages  1262-1265.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Condit  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

CROUSE-HINDS  CO.,  Wolf  & 7th  North 
Sts.,  Syracuse,  N.  Y.  “Condulet.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  111. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111.  “Three 
E 99 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  Ammeter  switches,  ruggedly  built, 
for  either  two  or  three-phase  service. 
See  display  advertisement  on  page 
1261.— Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The..  3907 
Perkins  Ave.,  Cleveland,  Ohio.  “Leon- 
ard.” 
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Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 
(Ground  detector.) 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

PENN  ELECTRICAL  & MFG.  CO.,  Ir- 
win, Pa.  “Penn.” 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia,  PR. 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden,  N.  J. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainville,  Conn.  “Circle  T.”  | 
(See  display  adv.  pages  1282-1283.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis. 
Mo. 

SWITCHES,  SYNCHRONIZING.— These 
switches  are  very  similar  to  switchboard 
instrument  switches,  which  see,  and  are 
used  for  making  the  connections  required 
for  synchronizing  two  or  more  machines 
with  a bus.  There  are  two  general  types, 
the  plug  type  and  drum  type.  The  former 
has  been  widely  used,  but  the  drum  type 
is  a later  development  and  provides  all 
desired  combinations  of  contacts.  Some 
synchronizing  switches  have,  in  addition 
to  the  contacts  for  making  connection  to 
the  synchronizing  instruments,  a set  of 
contacts  for  connecting  the  control  circuit 
of  the  electrically  operated  generator  oil 
switch  so  that  the  generator  may  be 
thrown  on  the  bus  only  when  synchroniz- 
ing instruments  are  in  circuit. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Cutter  Electrical  & Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa. 
“I-T-E.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Drendell  Electrical  & Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal. 
“Demco.” 

Eaton  Electrical  Mfg.  Co.,  555  W.  Mon- 
roe St.,  Chicago,  III. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City.  N.  Y. 

Monarch  Electric  Co.,  Ltd.,  St.  Law- 
rence & Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

SWITCHES,  TANK  OR  FLOAT.— 
Switches  for  automatically  controlling  the 
circuit  of  motor-driven  pumps  used  to 
supply  a reservoir  or  pressure  tank  or  for 
drainage  purposes.  The  switch  operates 
by  the  movement  of  a float  In  a small 
cylinder  which  is  placed  within  the  tank, 
sump  or  reservoir  in  which  the  proper 
level  is  to  be  maintained.  Switches  of  this 
type  frequently  carry  but  a small  current 
so  that  their  motion  and  the  closing  and 
opening  of  the  contacts  merely  controls 
another  circuit  which  operates  the  motor- 
starting equipment.  "When  used  for  sup- 
plying water  to  a reservoir  or  tank  the 
motor  is  started  when  the  level  falls  to  a 
certain  point  and  is  stopped  at  the  de- 
sired upper  level.  In  sump  or  drainage 
service  the  motor  is  started  at  the  maxi- 
mum level  and  stopped  at  the  minimum. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.r  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis.  _ 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chicago  Automatic  Switch  Co.,  2336 
Wolfram  St.,  Chicago,  111. 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Bulletin  10030  is 
a single-pole  open  type  float  switch  de- 
signed for  handling  self-starter  pilot 
circuits,  in  connection  with  d-c.  or  a-c. 
motors  operating  tank  or  sump  pumps. 
Bulletin  10030  is  a single-pole  enclosed 
type  float  switch  used  to  control  auto- 
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matically  a-c.  and  d-c.  motors  driving 
pumps.  This  switen 
handles  the  pilot  cir- 
cult  only  of  an  auto- 
IHHH  matic  motor  starter 
1 having  a main  mag- 

I netic  contactor.  Bul- 

! letin  10031  is  a float 

1 switch  of  the  enclosed 

1 type,  designed  espe- 

cially  for  use  where 
the  force  available  for 
operating  the  switch 
is  small.  This  is  usu- 
ally  the  case  where 
the  motion  of  a float 
Bulletin  10030  within  a closed  tank 
P.nifswlteh  transmitted  to  the 

Float  Switch  swItch  by  means  of  a 

shaft  passing  through  a stuffing  box. 
Bulletin  10035  is  another  enclosed  type 
float  switch  designed  with  two,  three, 
or  four  poles  for  small  motor  service. 
The  contacts  are  of  the  knife-switch 
type  and  are  operated  with  a quick 
make  and  break  as  the  float  rises  and 
falls  with  the  level  of  the  water.  See 
display  adv.  pages  1225-1230.— Adv. 

Decatur  Pump  & Mfg.  Co.,  634  E.  Cerro 
Gordo  St.,  Decatur.  I1L 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  E.  C. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Grindle  Fuel  Equipment  Co..  1901-11  S. 
Rockwell  St.,  Chicago,  111.  Grindle 

Hartf^Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.  “Diamond  H.” 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee,  Wis.  I-C. 

McDonald  Mfg.  Co..  A.  Y..  Dubuque. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard SL.  Baltimore,  Md.  XT 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit, Mich.  “S-M.”  . 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard -Baltimore.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York  N Y. 

Sundh  * Electric  Co..  209  Parkhurst  St., 
Newark  N.  J. 

Windman-Goidsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  TELEGRAPH,  BUTTON, 
TABLE  JACK,  ETC.— These  switches  are 
used  on  telegraph  test  tables  and  boards. 
They  provide  a means  of  cutting  In  new 
instruments  in  place  of  some  other  and 
greatly  facilitate  the  changing  of  apparat- 
us. They  are  also  used  as  momentary- 
contact  switches  for  testing  purposes,  such 
as  to  correct  voltmeters  and  galvanom- 
eters in  the  circuit. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  PI.,  New 
York,  N.  Y.  “Bunnell.” 

Foote,  Pierson  & Co.,  Inc.,  160-162 
Duane  St..  New  York,  N.  Y. 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play adv.  page  1328.) 

SWITCHES,  TELEPHONE,  AUTOMAT- 
IC.— A remote- control  switch  for  connect- 
ing telephone  lines  without  an  operator. 
It  consists  of  a bank  of  contacts  to  which 
lines  are  attached,  a set  of  springs 
(termed  wipers  or  brushes)  which  may  be 
moved  into  contact  with  any  set  of  con- 
tacts in  the  bank,  a set  of  electromag- 
nets or  motors  for  moving  the  wipers,  and 
a set  of  relays  to  control  the  magnets  and 
the  circuits.  There  is  a number  of  types 
of  automatic  switches,  some  of  which  are 
listed  separately  below.  Other  types  are 
also  used,  such  as  a finder  switch.  This 
is  an  automatic  switch  attached  to  a 
trunk  line  and  having  subscriber  lines  on 
its  bank.  When  a suscriber  calls,  the 
finder  switch  moves  its  wipers  and  con- 
nects the  calling  line  to  the  trunk.  It 
serves  the  same  general  purpose  as  a line- 
switch.  Another  type  known  as  a re- 
verting-call  switch  is  an  automatic 
switch  used  to  ring  back  on  a party  line 
in  the  case  of  a reverting  call.  A special 
form  of  relay  formerly  used  in  the  Strow- 
ger  automatic  system  Is  also  a form  of 
automatic  switch,  called  a sideswitch.  It 
changed  the  circuits  between  pulls  of  the 
dial,  so  that  different  actions  would  re- 
sult. 

An  automatic  switch  is  tested  by  being 
operated  under  conditions  more  severe 
than  any  which  will  be  found  in  practice. 
Strowger  switches  operate  normally  at  10 
impulses  per  second  over  commercial  sub- 
scriber lines.  When  being  tested,  they  are 
operated  at  14  impulses  per  second  (1) 
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on  a 1200-ohm  loop  with  no  leak,  and  (2) 
on  zero  loop  with  20,000  ohms  leak  across 
the  line. 

SWITCHES,  TELEPHONE,  AUTOMAT- 
IC CONNECTOR. — A connector,  in  tele- 
phony. is  a special  selector  switch  used 
in  an  automatic  telephone  system.  Its 
function  is  generally  to  pick  out  the  prop- 
er line  from  the  tens  and  unit  bank  and 
to  complete  the  connection  to  the  “called 
party.”  Its  duties  are  more  complicated 
than  other  selector  switches,  because  in 
addition  to  selecting  the  number  it  must 
make  a busy  test,  ring  the  called  station 
and  furnish  talking  current  to  both  tele- 
phones. The  connector  itself  is  compli- 
cated, consisting  of  several  relays  which 
govern  the  action  of  various  magnets  that 
rotate  a shaft  and  wipers  over  the  various 
contacts  in  the  banks.  There  are  a num- 
ber of  kinds  of  connectors  used  for  differ- 
ent purposes.  Some  of  these  are  men- 
tioned below. 

Party -Line  Connector.  A connector 
switch  used  to  connect  to  selective  party 
lines.  One  arrangement  has  as  many 
groups  of  connectors  as  there  are  stations 
on  a line,  and  each  connector  in  a group 
has  the  kind  of  ringing  current  necessary 
to  ring  one  station  on  the  line.  Another 
arrangement  makes  all  connectors  alike 
and  in  one  group,  but  equips  each  con- 
nector with  a frequency  selector,  a minor 
switch  which  selects  the  kind  of  ringing 
current  indicated  by  the  call  number. 

Toll  Connector.  A connector  which  may 
be  used  only  by  the  toll  operators. 

Combined  Toll  and  Regular  Connector.  A 
connector  which  may  be  used  by  toll  oper- 
ators or  by  local  subscribers.  When  used 
by  the  latter,  the  connections  are  auto- 
matically changed  to  suit  the  local  condi- 
tions, and  it  operates  like  the  regular  con- 
nectors. When  seized  by  a toll  operator 
it  gives  the  proper  conditions  for  efficient 
long-distance  transmission.  The  local 
selectors  choose  these  combination  con- 
nectors only  after  all  the  regular  connect- 
ors are  busy. 

Test  Connector.  A connector,  usually  one 
per  100  lines,  which  is  arranged  to  be  used 
by  the  wire  chief  or  a tester  for  testing 
the  subscriber  line  or  its  connections  into 
the  automatic  switchboard.  It  often  ren- 
ders unnecessary  a test  at  the  main  dis- 
tributing frame. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quin- 
cy, Mass. 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Scranton  Button  Co.,  The,  409  Cherry 
St.,  Scranton,  Pa.  “Lacanite.” 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

SWITCHES,  TELEPHONE,  AUTOMAT- 
IC LINE. — An  automatic  switch  attached 
to  the  subscriber  line  to  enable  a calling 
subscriber  to  be  connected  to  an  idle  trunk 
line  leading  to  switches.  The  line  switch 
permits  many  subscribers  to  use  few 
switches,  because  only  a few  subscribers 
will  desire  to  call  at  the  same  time. 

In  order  to  increase  the  number  of  first 
selectors  in  a group,  available  to  one 
group  of  subscribers,  two  orders  of  line- 
switches  are  used.  The  primary  line- 
switches  are  attached  to  the  subscriber 
lines.  The  secondary  lineswltches  are  at- 
tached to  the  trunks  which  come  from  the 
banks  of  the  primary  lineswitches.  The 
banks  of  the  secondary  lineswitches  are 
run  to  first  selectors.  In  this  way  one 
lot  of  subscribers  may  have  access  to  100 
first  selectors.  These  are  called  local  sec- 
ondary lineswitches. 

Secondary  lineswitches  are  also  placed 
between  selectors  and  Interoffice  trunks 
to  Increase  the  size  of  the  group  of  trunks. 
Each  selector  bank  contact  is  wired  to  a 
secondary  lineswitch  whose  bank  is  con- 
nected to  a group  of  outgoing  trunk  lines. 
These  are  called  outgoing  secondary  line- 
switches.  There  is  another  form  of  line- 
switch  known  as  a master  switch.  It  is 
that  part  of  a complete  lineswitch  unit 
of  the  Keith  type  which  controls  the 
plungers  of  the  individual  lineswitches,  bo 
as  to  keep  them  always  pointing  toward 
an  idle  trunk. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

SWITCHES,  TELEPHONE,  AUTOMAT- 
IC SELECTOR. — An  automatic  switch 
whose  duty  is  to  select  a group  of  trunks 
(guided  by  the  calling  device)  and  to  pick 


out  an  idle  trunk  in  that  group.  The 
latter  action  is  independent  of  the  call 
number.  The  first  selector  selects  the 
largest  division  into  which  the  exchange 
is  divided,  the  second  selector  selects  the 
next  smaller  division,  etc.,  and  the  final 
selector  the  called  number;  the  latter  is 
often  known  as  the  connector.  There  are 
several  types  of  selectors  depending  on 
their  use.  Some  of  the  most  important 
are  given  below. 

District  Selector.  An  automatic  switch 
of  the  panel  type  used  to  select  trunks 
to  a distant  office  or  to  the  originating 
office. 

Final  Selector.  An  automatic  switch  of 
the  panel  type  which  performs  most  of  the 
functions  of  a connector  switch,  and 
makes  the  final  connection  to  the  line 
called. 

Office  Selector.  An  automatic  switch  of 
the  panel  type  which  assists  the  district 
selector  in  selecting  trunks  to  an  office. 

Toll  Selectors.  A system  of  selectors  for 
the  exclusive  use  of  the  toll  operators 
whereby  they  can  call  any  subscriber  in 
the  exchange. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Couch  Co.,  Inc.,  S.  H.,  Arlington  & 
Squantum  Sts.,  Norfolk  Downs,  Quin- 
cy, Mass. 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way, New  York,  N.  Y. 

SWITCHES,  TELEPHONE,  HOOK. 
ETC. — A telephone  has  two  circuits,  one 
for  signaling  and  the  other  for  talking. 
The  signal  circuit  is  normally  in.  The 
talking  circuit  must  be  switched  into  line 
when  the  telephone  is  used.  This  is  done 
by  the  hookswitch,  whose  contacts  are 
operated  by  a lever  with  a forked  end  in 
which  the  receiver  is  hung.  When  a 
microphone  or  hand  telephone  Is  used  the 
switch  is  known  as  a cradle  switch.  It  is 
merely  a device  for  holding  the  telephone 
when  it  Is  not  in  use.  It  switches  the 
circuits  like  a hookswitch.  On  a rural 
automatic  party  line  it  is  necessary  to 
prevent  a subscriber  from  coming  in  on 
the  line  while  some  one  else  is  dialing.  A 
catch  on  the  hook  lever  permits  it  to  rise 
only  far  enough  for  the  subscriber  to  listen 
and  to  find  out  If  the  line  is  in  use.  If 
free,  he  presses  the  “hook  release”  which 
permits  the  hook  lever  to  rise  the  rest  of 
its  travel  and  to  connect  the  circuits  for 
dialing.  The  device  is  called  a “hook- 
latch.” 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  III. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142- 
1228  W.  Beardsley  Ave..  Elkhart,  Ind. 

Lelch  Electric  Co.,  Genoa,  111. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

SWITCHES,  THREE-WAY,  SNAP.— 
Snap  switches  intended  for  flush  or  sur- 
face mounting  and  designed  to  be  used  in 
controlling  a lamp  circuit  from  two  loca- 
tions. The  mechanism  of  the  switch  is 
so  constructed  and  connected  that  at  all 
times  one  of  two  contact  points  is  con- 
nected to  a third  contact,  and  operating 
the  switch  merelv  changes  the  connection 
to  the  other  contact.  Three-way  switches 
are  made  as  rotarv  switches,  nush-button 
switches,  nush-through  and  pendent 
switches.  They  are  used  principally  to 
control  lights  for  a stairway,  hallway, 
basement,  large  room,  etc.,  so  that  the 
lamns  may  be  lighted  from  either  end  and 
extinguished  from  the  same  or  opposite 
end;  thus  they  save  many  steps  and  pro- 
mote convenience  of  control.  They  have 
about  the  same  ratings  as  other  snap 
switches,  3 amperes  at  125  volts  or  1 amp.. 
250  volts,  being  the  minimum  and  30  amp., 
125  volts,  and  10  amp.,  250  volts,  the  maxi- 
mum. For  electric  railway  and  other 
special  service  switches  rated  at  5 and  10 
amp.,  600  volts  are  also  used. 

Manufacturers: 


Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Manhattan  Electrical  Supply  Co.,  Inc.. 
17  Park  PI.,  New  York,  N.  Y.  “Mesco.” 

Paulding,  Inc.,  J.  I.,  New  Bedford,  Mass. 
“New  England.” 

Sterling  Switchboard  Co.,  537  S.  7th  SL. 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plainville,  Conn.  “Circle  T.” 
(See  display  adv.  pages  1282-1283.) 

Windman-Goldsmith,  Inc.,  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  TIME  OR  CLOCK-CON- 
TROLLED. — Switching  devices  mechani- 
cally controlled  by  the  tripping  action  of  & 
clock  specially  arranged  for  the  purpose. 
The  clock  usually  operates  in  a similar 
manner  to  an  alarm  clock  and  releases  & 
spring  which  operates  either  a push  or 
rotary  snap  switch  to  open  or  close  a cir- 
cuit. They  are  intended  for  the  auto- 
matic control  of  the  circuits  of  electric 
signs,  window  displays,  exterior  build- 
ing lights,  house  hall  lights,  etc.,  to  light 
or  extinguish  them  at  predetermined 
times.  They  are  also  sometimes  used  to 
control  storage- battery  charging  equip- 
ment, also  in  connection  with  signaling 
and  alarm  systems,  and  for  many  other 
similar  purposes.  The  clock  is  usually  an 
eight-day  hand-wound  movement,  al- 
though electrically  wound  clocks  are  be- 
ing Introduced  to  make  the  entire  device 
completely  automatic. 

Manufacturers: 


A & W Electric  Sign  Co.,  The,  Cleve- 
land. Ohio. 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.”  (See  display  adv.  page  1286.) 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 

Anderson  Mfg.  Co.,  Albert  & J.  M./  289- 
305  A St.,  Boston,  Mass.  “Anderson.” 

Automatic  Electric  Mfg.  Co..  The,  126 
E.  Walnut  St.,  Mankato,  Minn. 

CAMPBELL  ELECTRIC  CO..  Lynn. 
Mass.  Campbell  switches  have  been  on 
the  market  for  20 
vears  and  all  types 
have  the  full  in- 
dorsement of  the 
Underwriters’  Lab- 
oratories. One -day 
and  eight-day  mod- 
ids  are  made  for 
- >very  conceivable 
purpose.  Each  type 
is  marked  by  sim- 
plicity of  mechani- 
cal detail  and  pos- 
itive reliability  in 
operation.  Illustra- 
tion at  left  shows 
260-volt  model.  Top 
arrow  shows  where 
clock  Is  removable 
fio.n  frame  to  wind 
and  set.  Second  ar- 
row shows  how 
supports  allow  space  back  of  switch 
for  wires.  Center  arrow  (at  left) 
indicates  where  switch  may  be  man- 
ually operated  Independent  of  time 
switch  mechanism.  Fourth  arrow 
shows  where  switch  is  set  by 
used  for  all  manner  of  industrial  pur- 
poses and  for  automatic  control  of 
lights  in  store  windows,  signs,  stair- 
ways, alleyways,  clocks,  entrances, 
whiteways,  poultry  houses,  etc. — Cata- 
log and  price  list  on  request. — Adv. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chamberlain  & Hookharn  Meter  Co., 
Ltd.,  243  College  St.,  Toronto,  Ont, 
Can.  “Venner.” 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

HARTFORD  TIME  SWITCH  CO..  71-73 
Murray  St.,  New  York.  The  “Hartford” 
time  switch  is  a device  by  which  elec- 
tric current  is  automatically  turned  on 
and  off  at  such  time  as  the  user  de- 


Campbell  Time 
Switch 


Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.  “Arrow.” 

Beaver  Machine  & Tool  Co..  Tnc.,  625  N. 
3rd  St.,  Newark,  N.  J.  “Beaver.” 

Brvant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.  “Bryant.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hart  & Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford,  Conn.  “Hart,”  “H  & 
H.” 
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sires,  with  no  attention  other  than  the 
weekly  winding.  It  embodies  the  finest 
of  marine  clock  movements,  and  a 
standard  switch  so  arranged  that  in 
operation  each  is  independent  of  the 
other.  This  permits  perfect  regulation 
of  the  clock  and  assures  accuracy  of 
operation,  as  the  clock  has  no  work  to 
perform  except  its  proper  function  of 
keeping  time.  The  mechanism  is  in- 
closed in  a dust  proof  and  weather 
proof  case  of  cast  iron,  finished  in  hard 
baked  black  japan,  with  rubber  gas- 
ketted  door,  locking  with  a subtreasury 
lock.  Operation  is  such  that  it  is  im- 
possible for  the  switch  to  stop  except 
at  the  extreme  “off”  or  “on”  point, 
either  through  disarrangement  of  the 
mechanism  or  failure  to  wind.  Easy 
to  set  as  a house  clock.  Quick,  positive 
switch  action.  The  switch  is  made  in 
five  types:  Type  B throws  current  on 
and  off  once  daily  at  the  hours  for 
which  set — sizes,  single  or  double  pole 
or  triple  pole.  10,  20,  35.  50.  100,  200 
amps.;  Type  C is  so  constructed  that 


Hartford  Time  Switch 


clock  and  switch  are  automatically  dis- 
connected one  day  in  each  week  (while 
designed  to  omit  operation  of  switch  on 
Sunday,  can  be  set  to  disconnect  on  an\ 
day):  sizes  single  or  double  pole  or 
triple  pole  10,  20,  or  35  amps,  single  or 
double  pole  only,  50  amps.;  Type  D 

similar  to  type  B but  arranged  to 
switch  on  and  off  for  two  periods  each 
day — sizes  single  or  double  pole  or 

triple  pole  10,  20,  or  35  amps,  single  or 
double  pole  only,  50  amps.;  Type  E 

designed  for  use  in  connection  with  two 
rate  meter  service,  automatically  cut- 
ting from  one  meter  to  another  and 
vice  versa  at  hours  desired — sizes  10. 
20,  or  35  amps. ; Type  G to  control 
apartment  house  hall  lighting  and  ar- 
ranged to  throw  on  full  number  of 

lights  in  the  early  evening  and  later 
throw  these  off,  at  the  same  time 
throwing  on  a series  of  few  night  lights, 
throwing  this  second  series  off  at  dawn 
— sizes,  single  or  double  pole,  10  or  35 
amps.  All  the  above  are  for  circuits  up 
to  250  volts  a.  c.  or  d.  c.  Special 
switches  furnished  for  unusual  require- 
ments.— Adv. 

MERCURY  TIME  SWITCH  CO..  2230  E. 
Canfield  Ave.,  Detroit,  Michv  “Mer- 
cury.” 

MINER ALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd.,  Chicago,  111.  (See 
display  adv.  page  1310.) 

PALMER  ELECTRIC  & MFG.  CO.. 
THE,  175  5th  St.,  Cambridge,  Mass. 

PARAGON  ELECTRIC  CO.,  Old  Colony 


Paragon  Time  Switch 


Bldg.,  Chicago.  HI.  The  Paragon  time 
switch  will  automatically  turn  on  and 


off,  with  unfailing  regularity,  show 
window  lights,  elec- 
tric signs,  apart- 
ment house  lights, 
street  lights,  etc. 
It  will  perform  as 
many  as  four  oper- 
ations a day,  from 
one  weekly  wind- 
ing. The  Indoor 
types  have  open 
faces,  and  can  be 
used  'as  ciocks.  The 
outdoor  types  can 
be  supplied  with 
automatic  thermo- 
stat and  heat  coil 
to  prevent  lubri- 
cant freezing  in 
cold  weather.  Fur- 
nished with  Jew- 
eled-bearing  clock 
movement,  housed 
in  strong,  cast  Iron 
casing,  neatly  jap- 
anned.— Adv. 

RELIANCE  AUTOMATIC  LIGHTING 
CO.,  510  College  Ave.,  Racine,  Wis. 
Manufacturers  for  the  past  12  years  of 
“Reliance”  automatic  time  switches  iri 
eleven  different  types,  for  turning  “on” 
and  “off”  electric  circuits  such  as  signs, 
window  lights,  hall  lights,  etc.,  up  to  30 
amp.,  250  volts  or  less,  either  a-c.  or  d-c. 


Reliance  Automatic 
Time  Switch 


The  “Reliance”  embodies  a sturdy,  re- 
liable. 8-day  clock  movement  operating 
a snap  switch  enclosed  in  a black 
japanned  cast-iron  case  with  open  face 
for  indoor  installation,  as  shown  io 
cut,  or  with  solid  iron  door  for  outside 
use.  All  types  approved  by  the  Na- 
tional Board  of  Underwriters. — Adv. 

Sohm  F’ectric  Co.,  841-49  Blue  Island 
Ave.,  Chicago,  111. 

Sterling  Clock  Co..  Inc.,  220  E.  42nd  St.. 
New  York.  N.  Y. 

Snndh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Taknmine  Commercial  Corp.,  120  Broad- 
wav.  New  York,  N.  Y. 

WFSTTNGHOTTRE  ELECTRIC  & MEG 
CO.,  East  Pittsburgh.  Pa.  (See  displav 
adv.  pages  1395-1402.) 

SWITCHES.  TOGGLE  OR  TUMBLER 
SNAP. — Sn«n  switches  in  which  the  quick - 
rnaVe-and -break  mechanism  Is  operate'* 
through  a toerele  action  bv  an  external 
l«ver  or  handle  pivoted  to  permit  its  bein*r 
moved  to  the  “on”  and  “off”  positions 
™|s  tvne  of  switch  is  not  mnch  used  in 
this  countrv  for  UrMine  circuits,  s^tboueh 
Avfansivelv  used  abroad.  Some  electrical 
annliances  such  as  electric  flatirons,  bava 
toesrle  switches  Placed  on  the  cord  termi- 
ni reoentarie  that  completes  the  connec- 
tion at  the  iron.  Toggle  switches  are 
e’so  used  on  automobile  circuits.  The'- 
are  verv  easilv  operated,  a slight  touch 
with  the  back  of  the  band,  with  the  elbow 
or  foot . serving  as  well  as  use  of  the 
Angers. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  80* 
W.  Washington  Blvd..  Chicago.  Ill 
(See  display  adv.  pages  1231-1234.) 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  G-E  Tumbler  Switch 


is  an  ideal  switch  for 
all  classes  of  building. 
It  combines  the  usual 
two  push  buttons  into 
a single  sturdy  lever 
that  operates  (up  and 
down)  at  the  slightest  touch.  Since 
the  button  is  in  one  position  for  “off” 
and  the  other  for  “on”,  this  switch  is 
self-indicating.  G-E  Flush  Tumbler 
Switches  are  made  in  the  usual  types. 
The  surface  switch  is  made  in  two 
sizes — “pony”  and  medium — in  single- 
pole and  three-way  types.  See  adv. 
pages  1203-1223. — Adv. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave..  Hartford.  Conn.  “Hart.”  “H  & H.” 

Hubbell.  Inc..  Harvey.  Bridgeport,  Conn. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  & 14th  St.,  Long  Island 
City,  N.  Y. 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29  Fulton  St.,  Chicago.  111. 

Pneuvac  Co.,  Worcester.  Mass. 

Sundh  E’ectric  Co.,  209  Parkhurst  St.f 
Newark.  N.  J. 

SWITCHES,  TOOL  H AN  DLE.— These 
are  snap  switches  having  push-button  op- 
erated mechanism  inclosed  in  tubular  cas- 
ings and  intended  for  mounting  in  the 
handles  of  small  portable  appliances,  such 
as  hair  driers,  vibrators,  drills,  grinders, 
vacuum  cleaners,  etc.  They  are  used  with 
such  appliances  as  may  be  switched  on 
the  circuit  without  a starter  and  are 
usually  rated  at  110  volts,  6 amperes. 

Manufacturers: 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Push-Button 
Switches  are  especially 
adapted  for  insertion  In 
handles  of  vacuum  clean- 
ers, electric  tools,  etc., 
because  of  their  compact 

design  and  large  current- 

carrying  capacity.  It  al- 
c.H  7033  l°ws  convenient  starting 

and  stopping  of  the  tool. 
It  is  unnecessary  to  turn  to  the  socket 
or  attachment  plug  in  order  to  have 
complete  control  over  the  tool.  The 
switch  is  enclosed  In  a fiber  tube.  A 
special  type  has  removable  push  but- 
tons to  facilitate  installation  in  tool 

handles.  C-H  Tool-handle  Switches 
are  of  the  single-pole  type  and  have 
a capacity  of  660  watts.  250  volts.  See 
display  adv.  pages  1225-1230. — Adv. 

Hart  & Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.  “H  & H,” 

“Hart.” 

SWITCHES,  TRACK,  ELECTRICALLY 
OPERATED. — A track  switch  is  a device 
for  moving  a small  section  of  track  so 
that  a car  can  be  run  from  one  track  to 
another  or  to  a bypass  or  siding.  In  elec- 
trically operated  track  switches  the 
switch  is  operated  by  an  electric  device 
for  moving  the  switch  tongue.  This  de- 
vice is  located  in  a box  on  the  ground  ad- 
jacent to  the  switch  and  is  connected  with 
a contact  on  the  trolley  wire.  This  con- 
tact may  be  so  arranged  that  when  the 
trolley  passes  it  with  current  on  the  car 
the  circuit  is  completed  to  the  electrical 
device  which  moves  the  switch  tongue. 
When  the  trolley  passes  the  contact  -with 
no  current  on  the  car  the  circuit  Is  not 
completed  and  in  consequence  the  switch 
longue  is  not  moved.  The  contact  may 
also  be  so  arranged  that  when  the  trolley 
passes  over  it  with  the  current  off.  the 
switch  will  always  be  set  for  one  direc- 
tion, as,  for  instance,  straight  track, 
while  when  the  trolley  passes  over  It  with 
the  current  on,  the  switch  will  always  be 
set  for  the  other  direction,  as,  for  in- 
stance, the  curve. 


Bnrsnt  Electric  Co.,  The,  1421  State  St.. 

Bridgeport.  Conn.  “Bryant.” 

Cleveland  Switchboard  Co.,  The,  2925  E. 

79th  St.,  Cleveland,  Ohio. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut & Florence  Ave.,  Bridgeport,  Conn 
“CemCo.” 

Duncan  Electrical  Co.,  Ltd.,  2 Inspector 
St.,  Montreal,  Que.,  Can. 


Manufacturers: 

Buda  Co.,  The,  Harvey,  111. 

St.  Louis  Frog  & Switch  Co.,  6500  East- 
on Ave.,  St.  Louis,  Mo. 

SWITCHES,  TRACK,  MANUALLY  OP- 
ERATED. — Manually  operated  track 
switches  are  almost  always  operated  by 
some  application  of  the  lever  principle. 
These  vary  from  a bar  with  a flattened 
end  which  Is  thrust  between  the  switch 
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tongue  nml  th<  body  of  the  switch  to  pry 
the  switch  tongue  over,  to  quite  compli- 
cated systems  of  levers  and  weights  for 
moving,  the  heavier  switches. 

Manufacturers: 

A m'Tican  Frog  & Switch  Co.,  The,  1028 
Main  St.,  Hamilton,  Ohio.  "Ameri- 

cun.“ 

r.uda  ’ . Harvey,  111. 

Canadian  Steel  Foundries,  Ltd.,  Mon- 

n 

r$f  & Crossing  Co.,  Cleve- 
land, Ohio*  ^Lucas." 

Conle^^Wr  & Switch  Co..  C«>dley  Ave., 
Memphis,  Tenn. 

Easton  Car  & Construction  Co.,  Easton, 

Kilby  Frog  & Switch  Co.,  Birmingham. 
Ala. 

Lakewood  Engineering  Co.,  Cleveland, 
Ohio.  _ 

St.  Louis  Prog  Switch  Co.,  6500  East- 
on Av  .,  St.  Louis,  Mo. 

Track  Specialties  Co..  Inc..  29  Broadway, 
New  York,  N.  Y.  "Trasco." 

\Wir  Frog  Co.,  Station  H,  Cincinnati, 
Ohio. 

SWITCHES,  TRAIN  DISPATCHING, 
SELECTOR.— -Selector  switches  are  used 
on  telephone  train  dispatching  systems  to 
enable. tnfe  dispatcher  to  call  any  station 
he  desires.  Tne  calling  signals  are  sent 
out  In  the  form  of  impulses  with  short  in- 
tervals between  certain  groups.  The  se- 
lector switches  are  located  at  each  station 
and  are  so  arranged  that  a certain  com- 
bination of  impulses,  with  intermediate 
intervals,  will,  rotate  a wheel  and  at  cer- 
tain points  in  its  travel  close  a local  bell 
circuit.  This  bell  may  operate  from  the 
main  line  pr  from  local  battery.  An 
answer  back  arrangement  is  provided  so 
that  the  dispatcher  can  hear  the  impulses 
and  knows  positively  that  the  bell  is  ring- 
ing. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  8t.,  W.,  Toronto,  Ont.,  Can. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  & Cambria  Sts.,  Philadelphia,  Pa. 

SWITCHES,  TROLLEY.  — Trolley 
switches  are  more  commonly  called  "trol- 
ley frogs."  See  Frogs,  trolley. 

SWITCHES,  X-RAY. — See  X-ray 
switches. 

SWITCHMAN,  TELEPHONE.— A man 
who  maintains  automatic  switches. 

SYCO- LIGHT. — Trade  name  for  farm 
lighting  plant  manufactured  by  the  Beau- 
dette  & Graham  Co.,  Boston,  Mass. 

SYLPHON. — Trade  name  for  pressure 
and  vacuum  regulating  switches  manufac- 
tured by  the  Automatic  Switch  Co.,  154 
Grand  St..  New  York,  N.  Y. 

SYMONS  CLAMP  CO.— 2116  S.  Sawyer 
Ave.,  Chicago,  111.  Manufacturer  of  column 
clamps.  President,  A.  H.  Symons;  vice- 
president,  N.  A.  Lampert;  secretary  and 
treasurer,  L.  Lampert. 

SYNCHRONATOR.— Trade  name  for  pul- 
verized coal  equipment  manufactured  by 
the  Powdered  Coal  Engineering  & Equip- 
ment Co.,  2401  W.  Washington  Blvd.,  Chi- 
cago, 111. 

SYNCHRONISM.— The  condition  of  hav- 
ing the  same  period  or  frequency.  Before 
two  alternating-current  generators  are 
connected  in  parallel  they  must  be  in  syn- 
chronism. 

SYNCHRONIZE.— To  bring  to  the  same 
frequency;  as  to  synchronize  one  a-c.  gen- 
erator with  another.  This  is  done  by  ad- 
justment of  the  speed  through  hand  or 
automatic  control,  and  the  condition  of 
synchronism  is  indicated  by  lamps  or  by 
instruments  called  synchronoscopes  or  syn- 
chroscopes. The  instruments  also  show 
whether  the  machine  being  synchronized  is 
running  too  fast  or  too  slow,  and,  if  at 
synchronous  speed,  the  phase  relation  of 
Its  voltage  to  that  with  which  it  is  being 
synchronized. 

SYNCHRONIZED  CLOCK  SYSTEMS.— 
See  Clock  systems,  synchronized. 

SYNCHRONIZER,  AUTOMATIC.— A ma- 
chine so  controlled  that  it  will  close  a line 
switch  putting  one  a-c.  generator  in  paral- 
lel with  others  when  this  generator  has  its 
frequency  and  the  magnitude  and  phase 
of  its  voltage  within  certain  predetermined 
limits. 

SYNCHRONIZING  CURRENT.— A cur- 
rent in  the  armature  windings  of  a-c.  gen- 
erators in  parallel  due  to  differences  in 
phase  of  their  general  voltages  which 
tends  to  keep  them  running  in  synchron- 
ism. It  gives  power  to  the  slow  machines 
and  takes  it  from  the  fast  ones,  thus  act- 
ing to  maintain  the  speeds  equal. 


SYNCHRONIZING  POWER.— The  power 
which  acts  to  hold  a-c.  generators  in  syn- 
chronism when  they  are  operating  in  paral- 
lel. It  is  produced  when  there  are  phase 
differences  among  the  generated  voltages, 
these  phase  differences  being  due  to  mo- 
mentary but  slight  changes  in  speed.  The 
synchronizing  power,  being  the  action  of 
the  synchronizing  currents  with  the  gener- 
ated voltages,  increases  the  load  on  the 
faster  machines  and  lightens  the  load  on 
the  slower  machines,  thus  tending  to  equal- 
ize the  speeds. 

The  synchronizing  power  depends  in 
magnitude  not  only  on  the  phase  displace- 
ments among  the  generated  voltages  but 
also  upon  the  resistance  and  the  reactance 
of  the  load  and  the  several  armatures  and 
the  lines  connecting  them. 

SYNCHRONOSCOPE.— The  correct  tech- 
nical name  for  the  instrument  more  com- 
monly called  the  synchroscope,  which  see. 

SYNCHRONOUS. — Having  the  same  fre- 
quency, as  when  two  a-c.  generators  are 
operating  in  parallel.  The  word  is  also 
used  to  designate  a-c.  machines  in  which 
the  frequency  of  the  generated  voltage  is 
fixed  by  the  speed  and  the  number  of 
poles,  as  synchronous  generators,  to  dis- 
tinguish them  from  the  asynchronous  type 
whose  frequency  is  dependent  on  condi- 
tions external  to  the  machine.  For  ex- 
ample, the  frequency  of  an  induction  motor 
is  fixed  by  the  source  of  power  supply; 
its  speed  is  not  synchronous  with  that 
source,  but  changes  with  the  load,  applied 
voltage,  etc.  The  principal  classes  of  syn- 
. chronous  machines  are  synchronous  gener- 
ators, synchronous  motors,  synchronous 
converters,  synchronous  condensers. 

SYNCHRONOUS  CON  DENSERS.  — See 
Condensers,  synchronous. 

SYNCHRONOUS  CONVERTER.  — See 
: Converter,  synchronous. 

SYNCHRONOUS  MOTOR.— See  Motors, 
a-c.,  synchronous. 

SYNCHROSCOPES.— These  are  instru- 
ments for  indicating  whether  two  alternat- 
ing-current machines  are  operating  at  the 
same  frequency.  They  are  essential  in  all 
stations  where  two  or  more  a-c.  machines 
' are  to  be  operated  in  parallel.  The  cem- 
mon  term  synchroscope  is  a contraction  of 
the  correct  name — synchronoscope,  or  syn- 
chronism indicator. 

! The  principles  of  operation  of  synchro- 
i scopes  are  the  same  as  those  of  power- 
: factor  meters.  Perhaps  the  simplest 
method  of  determining  whether  two  ma- 
chines are  in  synchronism  is  to  connect 
, lamps  or  a voltmeter  in  series  with  the 
opposing  secondaries  of  two  transformers, 
the  primaries  of  which  are  connected,  one 
to  each,  to  the  generators  to  be  synchron- 
ized. When  the  machines  are  In  syn- 
chonism  and  the  same  polarity  at  the  bus- 
bars, the  secondary  voltages  neutralize 
each  other  and  the  lamps  are  "dark."  By 
cross-connecting  the  secondaries  so  that 
the  two  secondary  e.m.f.’s  are  in  series 
the  lamps  will  burn  the  brightest  at  the 
instant  of  synchronism. 

A type  of  synchroscope  much  used  in 
practice  is  an  electrodynamometer  with 
: spring  control.  The  fixed  coils  are  con- 
nected through  a resistor  directly  across 
the  station  busbars  and  the  movable 
coil  Is  connected  in  series  with  a condenser 
and  across  the  terminals  of  the  machine  to 
be  synchronized.  If  the  machine  is  in 
synchronism  and  In  phase  or  180*  out  of 
• phase,  the  currents  in  the  two  coils  will  be 
In  quadrature  and  hence  they  will  exert 
no  torque  on  the  movable  element  and  the 
pointer  will  stand  at  zero.  Any  change  in 
this  phase  relation  of  the  currents  will 
produce  a torque  on  the  movable  element, 
deflecting  it  to  one  side  or  the  other  and 
indicating  whether  the  machine  is  running 
too  fast  or  too  slow.  The  proper  phase 
relation  is  indicated  by  a lamp^  as  explained 
above. 

Another  type  of  synchroscope  is  prac- 
tically a combination  of  three  intercon- 
nected reed -type  frequency  meters.  One 
set  of  reeds  indicates  the  frequency  at  the 
busbars,  the  other  the  frequency  of  the 
incoming  machine  and  the  third  the  result- 
ant frequency.  The  synchroscopes  are  so 
connected  that  when  the  Incoming  ma- 
chine is  in  synchronism  and  opposite  phase 
the  reed  that  shows  the  resultant  fre- 
quency indicates  the  normal  frequency  of 
the  system. 

A third  type  of  synchroscope  consists  of 
a pivoted  soft  Iron  core  with  projecting 
vanes  surrounded  by  three  coils,  whose 
axes  are  at  right  angles  to  each  other. 
The  pivoted  armature  is  magnetized  by  a 
current  in  phase  with  the  e.m.f.  of  the 
incoming  machine.  The  other  two  coils 
are  actuated  by  currents  from  the  bus- 
bars, but  as  one  is  connected  through  an 
inductance,  these  currents  are  one-quarter 
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of  a period  out  of  phase  and  hence  produce 
a rotating  magnetic  field.  If  the  frequency 
at  the  busbars  and  that  of  the  incoming 
machine  is  the  same,  the  pointer  will  take 
a position  determined  by  the  phase  dif- 
ference between  the  two  e.m.f/s.  If  the 
frequencies  are  hot  the  same,  the  pointer 
will  rotate.  The  direction  of  rotation  will 
indicate  which  machine  has  the  higher 
frequency. 

An  efficient  synchroscope  should  indicate 
the  difference  in  frequencies,  which  ma- 
chine has  the  higher  frequency,  and  the 
phase  difference  when  the  frequencies  are 
equal. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SCHWEITZER  & CONRAD.  INC.,  4431- 
<439  Ravenswood  Ave.,  Chicago,  111. 
"S.  & C." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

SYNTH ERMAL. — Trade  name  for  fuses 
and  switches  manufactured  by  the  Motor 
Protector  Mfg.  Co.,  47  Kearney  St.,  San 
Francisco,  Cal. 

SYRACUSE  TWIST  DRILL  CO.— Syra- 
cuse, N.  Y.  Manufacturer  of  twist  drills. 

SYRACUSE  WASHING  MACHINE 
CORP. — 607  E.  Water  St.,  Syracuse,  N.  Y. 
Manufacturer  of  electric  washing  machines. 
President,  J.  N.  Derschug;  vice-president 
and  general  manager,  G.  C.  Wilkinson; 
secretary,  William  A.  MacKenzie;  treas- 
urer, H.  L.  Babcock;  sales  manager,  Ray- 
mond Marsh. 

SYRINGES,  ACID,  BATTERY  OR  BULB. 

— Acid  syringes  are  used  chiefly  in  adding 
and  removing  the  electrolyte  in  storage 
batteries.  They  consist  of  a soft  rubber 
bulb  with  a short  stem  of  hard  rubber  or 
a glass  stem  at  the  open  end.  Wtien  the 
bulb  is  compressed  the  air  is  forced  out 
and  the  acid  drawn  up  into  the  bulb. 
Compressing  it  again  causes  the  acid  to  be 
discharged.  Aside  from  their  use  for  acid, 
they  are  employed  for  adding  distilled 
water  to  the  cells. 

Manufacturers: 

Beck  & Co..  Oscar,  280  Maujer  St., 
Brooklyn,  N.  Y. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Luthy  Products  Corp.,  1170  Broadway, 
New  York,  N.  Y.  "Automatic." 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Scientific  Instrument  Co.,  711  8th  St., 
Detroit,  Mich. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St.,  New  York,  N.  Y. 

SYRINGES,  HYDROMETER— A glass 
syringe  in  which  a hydrometer  may  be 
floated.  For  manufacturers  and  details,  see 
Hydrometer  syringes. 

SYSTEMS  OF  DISTRIBUTION,  DEVEL- 
OPMENT OF.— Distribution  of  electric- 
ity for  general  lighting  and  power  pur- 
poses has  had  a very  interesting  develop- 
ment. Starting  on  a small  scale  with 
direct-current  arc  lighting  systems,  it  soon 
developed  into  direct-current  incandescent 
lighting  on  the  multiple  system.  Through 
the  development  of  alternating- current 
generation  and  distribution  it  was  possible 
to  greatly  extend  the  service  both  for 
lighting  and  power  and  to  make  possible 
the  utilization  of  electricity  on  an  eco- 
nomical basis  for  heating,  electrochemical 
and  other  numerous  uses. 

Series  Lighting  Systems.  Brush  In- 
stalled the  first  electric  lighting  system  In 
America  in  Cleveland,  Ohio,  in  1876.  It 
was  a direct-current  series  system  operat- 
ing at  a constant  current  of  about  ten 
amperes,  and  being  a high-tension  system 
found  its  main  field  of  usefulness  in  street 
and  outdoor  display  lighting.  This  sys- 
tem which  required  a special  generator 
was  followed  by  those  of  Thomson  and 
Houston,  Wood  and  others  in  the  following 
decade. 

About  1896  the  enclosed  arc  w’as  intro- 
duced, making  a great  saving  in  lamp 
trimming  cost,  since  the  lamp  would  burn 
with  the  arc  enclosed  for  about  70  hours 
instead  of  12.  thus  saving  both  In  carbons 
and  labor.  The  enclosed  arc  soon  dis- 
placed the  ten-ampere  open  arc  and,  by 
increasing  the  voltage  at  the  arc  from  50 
to  70,  reduced  the  line  current  to  seven 
amperes.  Circuit  loads  were  reduced 
somewhat  by  this  change  as  experience 
had  indicated  that  7,500  volts  was  as  high 
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as  the  voltage  of  the  arc  generator  could 
be  made. 

The  alternating-current  arc  lamp  was 
developed  for  enclosed  operation  and  rap- 
idly took  a place,  since  it  permitted  the 
use  of  energy  taken  from  the  general 
power  supply.  As  a result  many  d-c.  arc» 
machines  were  scrapped  and  considerable 
savings  were  effected  in  the  cost  of  plant 
operation. 

The  advent  of  the  tungsten  lamp  about 
1908  and  its  subsequent  improvement  in 
the  gas-filled  type  provided  a lamp  which 
equaled  arc  lamps  in  efficiency  and  gave 
a more  satisfactory  light.  The  enclosed 
arcs  and  the  flaming  arcs  which  had  been 
later  introduced  shortly  became  obsolescent 
and  are  rapidly  disappearing. 

The  use  of  alternating- current  circuits 
for  series  lighting  affords  a means  of  iso- 
lating the  lamp  and  its  fittings  from  the 
high  voltage  of  the  main  circuit,  by  thq 
use  of  a series  transformer.  With  300-,. 
watt  units  or  larger  a separate  transform-* 
er  is  provided  for  each  lamp  or  cluster  of 
lamps.  With  units  of  60  to  200  watts; 
which  are  used  for  lighting  in  residence? 
districts,  a group  of  lamps  in  one  or  two 
city  blocks  is  carried  on  a secondary  series 
circuit,  the  voltage  of  which  may  be  kept 
below  150.  This  greatly  reduces  the  haz- 
ard of  working  series  circuits  and  the 
cost  of  the  fittings.  Such  series  of  series! 
systems  are  being  installed  in  several  of 
the  larger  cities  for  street  lighting  in  resi- 
dence sections. 

Multiple  Systems.  The  glare  of  the  arc 
lamp  makes  it  useless  as  an  illuminant 
for  residences,  offices  and  most  other  in- 
teriors. The  "subdivision”  of  the  electric 
lamp  engaged  the  attention  of  Edison.  He 
undertook  to  produce  a lamp  which  would 
give  light  from  an  incandescent  filament, 
operating  on  a multiple  circuit  at  low  volt- 
age. After  many  experiments  he  made  a 
lamp  with  a carbon  filament  which  would 
last  reasonably  well,  and  proceeded  to  de- 
velop the  necessary  conductors,  junction 
boxes,  sockets,  fuses  and  fittings  needed 
to  install  the  complete  system. 

In  September.  1882,  the  first  commercial 
central-station  plant  was  put  into  opera- 
tion in  the  downtown  district  of  New 
York  City  and  this  was  followed  a few 
weeks  later  by  a plant  at  Appleton,  Wis.. 
Edison  systems  were  installed  in  nearly 
all  the  larger  cities  in  the  succeeding 
years,  and  were  extended  rapidly  each  year 
as  additional  machinery  could  be  installed. 

The  first  installations  were  designed  to 
operate  at  110  volts,  two-wire.  It  was  seen; 
very  soon  that  this  would  require  much 
copper  and  Edison  devised  the  three-wire 
system  by  putting  two  generators  at  110 
volts  in  series  and  bringing  a neutral  wire 
from  the  junption  point.  With  the  load, 
balanced  this  greatly  increased  the  range* 
of  the  feeder  system  and  the  capacity  of 
feeders,  since  the  main  part  of  the  load 
was  carried  at  220  volts. 

In  1897  the  larger  companies  began  the 
practice  of  providing  storage -battery  pro- 


T.—The  letter  T is  used  as  a symbol  for 
temperature.  The  form  t is  also  used  as 
an  abbreviation  and  symbol  for  time, 
usually  measured  in  seconds. 

T.  &.  B. — Trade  name  for  flexible  con- 
duit and  conduit  fittings  manufactured  by 
the  Thomas  & Betts  Co.,  63  Vesey  St., 
New  York.  N.  Y. 

T.  &.  W.— Trade  name  for  heating  device 
plug  manufactured  by  the  T.  & W.  Elec- 
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tection  against  service  interruption.  This 
greatly  enhanced  the  character  of  the  serv- 
ice rendered  and  has  given  the  d-c.  sys- 
tem a distinct  advantage.  This  advan- 
tage is  further  strengthened  by  the  greater 
usefulness  of  the  d-c.  motor  in  variable- 
speed  work,  such  as  elevators,  printing 
presses,  etc. 

In  the  year  1897  the  synchronous  con- 
verter was  introduced  as  a source  of  direct 
current  from  an  alternating-current  sup- 
ply. This  permitted  the  smaller  plants  to 
be  shut  down  during  lightly  loaded  periods, 
thus  saving  fuel  and  labor.  This  develop- 
ment proved  to  be  the  means  by  which  the 
great  power  supply  systems  of  the  present 
day  were  made  possible.  The  original 
Edison  d-c.  generating  plants  were  there- 
after replaced  by  a-c.  machines  of  mucfl 
larger  sizes  driven  by  direct-connected 
prime  movers  of  much  better  efficiency! 
than  the  older  and  smaller  units. 

Alternating-Current  Systems.  The  high 
copper  cost  of  the  d-c.  system  when  ap- 
plied to  outlying  sections  of  the  large  cities 
greatly  restricted  the  extension  of  serv-i 
ice  to  these  districts  and  created  a de- 
mand for  a cheaper  system.  This  led 
George  Westinghouse  to  become  Interested 
in  the  alternating-current  system.  Byl 
this  system  the  main  distribution  was 
made  at  1100  volts,  133  cycles  and  trans- 
formers were  located  near  the  consumer’s! 
premises  to  provide  pressure  suitable  foti 
the  lamps  and  wiring.  This  pressure  was 
made  55  volts  in  the  earlier  installations 
because  of  the  better  life  of  lamps.  How- 
ever. it  required  a transformer  for  each 
building,  since  at  this  pressure  the  regu-i 
lation  was  too  poor  to  supply  service  ovei4 
100  ft.  from  the  transformer.  This  sys- 
tem was  put  into  service  for  the  first! 
time  in  1886,  at  Greensburg,  Pa. 

Thomson  and  Houston  shortly  developed 
a similar  system  which  was  operated  atj 
125  cycles  and  other  systems  followed. 

In  1888  Tesla  devised  a polyphase  sysw 
tern  which  was  shortly  thereafter  intro- 
duced in  America  by  Westinghouse.  His 
company  adopted  the  two-phase  system 
for  distribution  purposes  because  of  the 
greater  ease  of  balancing  the  load  between 
phases.  The  polyphase  system  had  an  ad- 
vantage over  single-phase  distribution  in 
that  motors  of  the  induction  type  could 
be  made  self-starting  without  the  compli- 
cated starting  coils  required  for  single- 
phase motors.  This  made  the  system 
readily  applicable  to  industrial  operations 
and  made  it  a competitor  of  direct-current! 
systems,  motors  for  which  had  been  well 
developed. 

Three-phase  lines  were  used  for  trans- 
mission purposes  since  the  copper  re-' 
quired  was  but  75%  of  that  required  for 
single  phase  at  the  same  voltage,  and  balJ 
ancing  was  not  difficult  with  the  larger! 
loads  carried.  This  led  Chas.  F.  Scott, 
then  of  the  Westinghouse  company,  to  de- 
vise the  well-known  Scott  connection  for 
transforming  from  two-phase  to  three- 


pha*e  supply,  or  the  reverse,  by  the  use 
of  two  transformers  of  the  proper  ratio. 

Within  ten  years  the  original  voltage  of 
1100  had  become  inadequate  and  2200-volt 
systems  began  to  supplant  the  1100-volt 
systems.  Likewise,  it  had  been  found  that 
133  cycles  was  too  high  a frequency  for 
good  motor  designs  and  for  line  drop  and 
60-cycle  system  came  into  use.  The  re- 
placement came  in  mopt  cases  as  the  nat- 
ural growth  of  load  which  made  the  old 
plants  too  small  and  inefficient  to  make  it 
pay  to  continue  them. 

The  expiration  of  the  Edison  three-wire 
patent  permitted  the  use  of  the  three- 
wire  system  for  secondary  mains.  This 
led  to  the  replacement  of  many  small  In- 
efficient transformers  with  larger  ones, 
and  a change  from  65  to  110-220  volts. 

In  the  year  1900  the  first  large  four- 
wire  three-phase  station  was  started  at 
Chicago.  This  supplied  a rebuilt  system 
at  2300  volts  from  phase  to  neutral  and 
4000  volts  from  phase  to  phase.  Thid 
system  had  the  great  advantage  of  utilize 
ing  the  standard  2200- volt  transformers  on 
the  distributing  mains  and  yet  having  the 
advantage  of  4000-volt  distribution  on  the 
feeder  system.  Two  single-phase  feeders* 
having  as  such  a combined  load  capacity 
of  600  kw.  had  a capacity  of  900  kw.  when 
combined  as  a four-wire  three-phase  feed- 
er with  only  75%  as  great  loss  of  energy. 
This  system  has  been  adopted  in  many  of 
the  larger  cities  instead  of  the  original 
single-phase  or  two-phase  systems. 

At  present  60-cycle  systems  are  almost 
universal  for  general  distribution  pur- 
poses in  America,  and  alternating  current 
is  distributed  in  all  parts  of  cities  and 
towns  except  those  larger  cities  in  which 
Edison  d-c.  systems  were  originally  started 
in  the  more  built  up  portions  where  the 
load  is  very  concentrated. 

Single-phase  mains  are  used  where  light- 
ing is  the  chief  load  and  three-phase  mains! 
where  there  is  power  as  well  as  light. 
Three  wire  delta- connected  systems  are 
used  in  smaller  cities  where  distances  do 
not  exceed  the  range  of  2300-volt  distri- 
bution and  the  capacity  of  three-wire  feed- 
ers is  ample  to  carry  the  load  without 
undue  multiplication  of  feeders.  Three- 
wire  mains  are  cheaper  than  four-wire 
since  the  minimum  size  of  wire  is  deter- 
mined by  mechanical  requirements  and  is 
amply  large  for  electrical  requirements  at 
2300  volts. 

In  economy  of  operation  the  a-c.  systems 
are  not  far  different  from  the  Edison  d-c. 
system.  The  losses  at  maximum  load  are 
higher  in  the  d-c.  system  and  the  copper 
losses  during  a year  are  about  double 
those  of  a well  planned  a-c.  system. 
However,  the  continuous  losses  in  the 
cores  of  the  transformers  of  a-c.  systems 
are  sufficient  to  approximately  make  up 
the  difference.  The  annual  efficiency  of  a 
large  city  system  is  from  75  to  80%  be- 
tween the  power-station  bus  and  con- 
sumers' meters. 


trical  Mfg.  Co.,  Inc.,  Register  Bldg.,  Santa 
Ana,  Cal. 

T.  & W.  ELECTRICAL  MFQ.  CO.,  INC. 
—Santa  Ana,  Cal.  Manufacturer  of  heating 
device  plugs.  President,  C.  E.  Treat;  sec- 
retary, Miss  M.  Walkinshaw.  Main  office, 
Register  Bldg.,  Santa  Ana,  Cal.  Branch 
office,  4503  Ravenswood  Ave.,  Chicago,  111. 

TA. — The  form  Ta  is  the  chemical  sym- 
bol for  the  metallic  element  tantalum. 

TABER  PUMP  CO.— Buffalo,  N.  Y. 
Manufacturer  of  electric  pumps  and  groom- 
ers. Business  established  1859.  President, 
B.  C.  Taber;  vice-president,  William  F. 
Traudt;  secretary  and  treasurer,  P.  E. 
Wurst. 

TABLE  CLAMPS.— See  Clamps,  table 
(push-button). 

TABLE  LAMPS.— See  Lamps,  table  and 
reading. 

TABLE  STOVES. — See  Stoves,  electric, 
disk  or  table. 


TABLES,  CHOCOLATE  DIPPING, 
ELECTRICALLY  HEATED.  — Chocolate 
and  bonbon  coatings  must  be  maintained 
at  a very  close  and  uniform  temperature. 
This  can  be  accomplished  best  by  electri- 
cally heated  dipping  and  coating  pans 
which  can  be  maintained  at  the  desired 
temperature  without  heating  the  adjacent 
atmosphere  which  is  objectionable  in  the 
dipping  room  which  must  be  moderately 
cool  so  that  the  coatings  will  set  quickly 
and  properly.  The  tables  are  ordinary 
wood  tables  of  suitable  constiuction  con- 
taining one  or  more  dipping  and  coating 
pans. 

Manufacturers: 

CUTLER- HAMMER  MFG.  CO.,  THE. 
12th  St.  & St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H.”  (See  display  adv.  pages 
1225-1230.) 

Electric  Heating  & Mfg.  Co.,  Westlake 
& Republican  Sts.,  Seattle,  Wash. 
"Apfel’s.” 
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INTERNATIONAL  ELECTRIC  CO..  218- 
222  S.  McCrea  St.,  Indianapolis,  Ind. 


International  Chocolate  Heater 


Chocolate  heaters  and  dipping  tables, 
complete;  four  styles,  two  sizes.  Write 
for  bulletin. — Adv. 

Mabey  Electric  & Mfg.  Co.,  968  Ft. 
Wayne  Ave.,  Indianapolis.  Ind. 

TABLES,  DISPLAY,  STATIONARY 
AND  REVOLVING.— To  attractively  dis- 
play a number  of  products  such  products 
are  sometimes  mounted  on  specially  con- 
structed racks  or  tables  which  may  be 
placed  In  the  aisles  or  windows  of  the 
electrical  store.  Some  of  these  have  plate 
glass  or  mirrored  glass  tops.  To  more 
easily  attract  attention,  or  to  display  a 
greater  variety  of  goods  such  stands  and 
tables  are  frequently  revolved  by  belting 
the  central  standard  or  shaft  to  an  elec- 
tric motor,  usually  concealed  beneath  the 
base  of  the  Btand. 

Manufacturer: 

Smith.  Winfield  H.,  10-16  Lock  St.,  Buf- 
falo, N.  Y. 

TABLES  DRAFTING.— Tables  designed 
especially  for  mechanical  or  architectural 
drawing,  and  used  largely  In  engineering, 
manufacturing  and  utility  drafting  rooms. 
Some  styles  are  built  with  adjustable  tops 
that  can  be  tilted  at  an  angle  to  suit  the 
convenience  of  the  draftsman.  For  very 
large  boards  they  are  sometimes  equipped 
with  an  exactly  horizontal  straight  edge 
that  travels  over  the  board  In  place  of  the 
commonly  used  T-square. 

Manufacturers: 

American  Drafting  Furniture  Co.,  Inc., 
103  Mill  St.,  Rochester,  N.  Y. 

Cole  Co.,  The  H.,  Columbus,  Ohio. 

Dietzgen  Co.,  Eugene,  166  W.  Monroe 
St..  Chicago.  111. 

Economy  Drawing  Table  & Mfg.  Co.,  S. 
Center  St.,  Adrian,  Mich.  “Economy.” 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 
St.,  Chicago,  111. 

Post  Co.,  The  Frederick,  819  S.  Wabash 
Ave.,  Chicago,  111. 

Rleker  Instrument  Co..  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Washburn  Shops,  The,  Worcester,  Mass. 
“Worcester.” 

TABLES,  KITCHEN  POWER. — See 
Kitchen  power  units  or  power  table3 

TABLES,  SEWING-MACHINE  POWER. 
— See  Sewing-machine  power  tables. 

TABLES,  TRANSFER,  ELECTRICAL- 
LY OPERATED. — In  railway  car  houses, 
car  construction  shops  and  many  other 
similar  locations,  it  is  necessary  to  trans- 
fer cars  or  special  trucks  from  one  stor- 
age or  work  track  to  another  without  tho 
Inconvenience  of  switches  and  curves, 
which  occupy  much  ground  space.  A 
transfer  table  or  platform  is  built,  having 
a pair  of  rails  matching  those  of  the 
storage  tracks,  and  shifting  past  them  on 
a lower  set  of  rails  laid  at  right  angles 
to  them.  By  means  of  an  electric  motor 
and  controller  mounted  on  the  transfer 
table,  it  Is  brought  opposite  any  one  of 
the  storage  tracks  and  the  car  it  is  desired 
to  move,  run  out  onto  it.  After  shifting 
to  a point  opposite  the  proper  track  the 
car  Is  moved  off  into  the  new  location. 
These  transfer  tables  are  equipped  with  a 
traction  motor,  a controller  in  an  oper- 
ator’s cab  at  one  end  and  a trolley  pole 
extending  up  from  the  cab  to  an  over- 
head trolley  wire. 

Manufacturers: 

AMERICAN  BRIDGE  CO..  30  Church 
St.,  New  York,  N.  Y.  (See  display 
adv.  page  1257.) 


Nichols  & Brother,  George  P.,  2139  Ful- 
ton St.,  Chicago,  111. 

Whiting  Corporation,  Harvey,  111. 

TABLES,  TURN,  LOCOMOTIVE.— See 

Turntables,  locomotive. 

TABULATING  MACHINE  CO.— 50  Broad 
St.,  New  York,  N.  Y.  Manufacturer  of 
motor-driven  tabulating  and  sorting  ma- 
chines. Subsidiary  of  Computing-Tabulat- 
ing-Recording  Co.,  50  Broad  St.,  New 
York,  N.  Y.  President  and  general  man- 
ager, Thomas  J.  Watson;  vice-president, 
George  W.  Fairchild;  secretary  and  treas- 
urer, James  S.  Ogsbury.  Factories,  Endl- 
cott,  N.  Y.;  Washington,  D.  C. 

TABULATING  MACHINES,  MOTOR- 
DRIVEN. — These  are  machines  used  to 
tabulate  results  obtained  in  the  analysis 
of  certain  business  conditions,  surveys, 
reports,  etc.  They  are  driven  by  small 
fractional-horsepower  motors.  The  ma- 
chines may  also  be  used  to  separate  per- 
forated cards  according  to  any  desired 
system,  to  select  cai-ds  representing  cer- 
tain articles  or  classes  of  items  or  certain 
conditions,  and  tabulate  these  results. 

Manufacturers: 

BIDDLE,  JAMES  G.,  1211-13  Arch  St., 
Philadelphia,  Pa.  “Jagabi.” 

International  Business  Machines  Co., 
Ltd.,  Royce  St.  & Campbell  Ave.,  West 
Toronto,  Ont.,  Can.  “Hollerith.” 

Powers  Accounting  Machine  Co.,  Inc., 
137  S.  LaSalle  St.,  Chicago,  III. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc., 
Brooklyn,  N.  Y. 

Tabulating  Machine  Co.,  The,  50  Broad 
St.,  New  York,  N.  Y.  “Hollerith.” 

TACHOMETERS. — These  are  instru- 
ments for  showing  the  speed  of  a rotating 
body.  Classified  according  to  operation 
they  are  of  three  types,  centrifugal,  vi- 
brating reed  and  electrical.  Classified  ac- 
cording to  the  character  of  their  readings, 
they  are  either  indicating  or  recording; 
the  former  show  the  speed  at  any  instant; 
the  latter  make  a graphic  record  of  ihe 
speed.  Tachometers  of  sill  types  almost  in- 
variably read  in  revolutions  per  minute 

TACHOMETERS,  CENTRIFUGAL.— The 

centrifugal  type  is  of  two  forms,  one  con- 
sisting of  revolving  weights  on  the  ends 
of  levers,  as  in  Watt’s  governor.  The 
movement  of  the  weights  is  transmitted  to 
a pointer  which  moves  over  a scale  grad- 
uated in  speed.  In  the  other  or  liquid 
form  a small  centrifugal  pump,  operated 
from  the  shaft  \frhose  speed  is  desired,  dis- 
charges a liquid  into  a vertical  tube,  the 
height  of  the  column  of  liquid  indicating 
the  speed.  The  centrifugal  weight  type  is 
the  oldest  type  of  tachometer  and  is  still 
widely  used,  although  not  as  accurate  as 
the  reed  or  electric  types. 

Manufacturers: 

BIDDLE,  JAMES  G.,  1211-13  Arch  St. 
Philadelphia,  Pa.  “Jagabi”  Type  C 
hand  tachometers  with  3-In.  dials; 
operating  on  the  centrifugal  principle. 
Accurate.  Dead-beat  action.  Conveni- 


“Jagabl”  Type  C Tachometer 

ent  to  use.  Each  instrument  has  three 
ranges,  the  change  from  one  to  another 
being  made  by  a special  gear  shifting 
device.  Standard  ranges  up  to  12,000 
r.  p.  m. — Adv. 

Bowsher  Co.,  The  N.  P.,  South  Bend, 
Ind. 

Cory  & Son,  Inc.,  Charles,  183-187 
Varick  St.,  New  York,  N.  Y. 
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Electric  Tachometer  Corp.,  The,  810  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco.” 

Jones- Motrola,  Inc.,  29  W.  35th  St.,  New 
York,  N.  Y.  “Victometer.” 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

McDonnell  Odometer  Co.,  3501-03  S. 
Kedzie  Ave.,  Chicago,  III.  “Light- 
ning,” “Precision.” 

National  Gauge  Co.t  300  Pacific  St., 
Brooklyn,  N.  Y. 

Queen -Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,!  Pa. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc., 
Brooklyn.  N.  Y. 

Sticht  & Co.,  Herman  H.,  15  Park  Row, 
New  York,  N.  Y.  "Standco.” 

THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “T-L  Co.”  (See 
• display  adv.  page  1286.) 

Veeder  Mfg.  Co.,  Sargeant  & Garden 
Sts.,  Hartford,  Conn. 

Williams,  Brown  & Earle.  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

Zernickow,  O.,  15  Park  Row,  New  York, 
N.  Y.  “O-Z.” 

TACHOMETERS,  ELECTRIC,  INDI- 
CATING.— The  simplest  form  of  an  elec- 
tric tachometer  is  a direct-driven  magneto 
generator  connected  to  a voltmeter  which 
indicates  the  speed  instead  of  volts.  In- 
stead of  a voltmeter,  a reed  frequency 
meter  may  be  operated  by  the  magneto  or 
other  small  alternator  which  is  driven  by 
the  shaft  whose  speed  Is  desired.  The 
scale  of  the  magneto-voltmeter  type  is 
very  uniform  throughout  its  normal  range. 

Manufacturers: 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,  Minneapolis,  Minn. 

BIDDLE,  JAMES  G.,  1211-13  Arch  St.. 
Philadelphia,  Pa.  “Frahm.” 

Brown  Instrument  Co.,  The,  Philadel- 
phia, Pa.  “Brown.” 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.  “Tetco.” 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO.,  126 
Amory  S L,  Boston,  Mass. 

Jones-Motrola,  Inc.,  29  W.  36th  St.,  New 
York,  N.  Y.  “Victometer.” 

Nicholas  J>ower  Co.,  Inc.,  90  Gold  St., 
New  York,  N.  Y. 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.  “Princo.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

TACHOMETERS,  ELECTRIC,  RE- 
CORDING.— The  voltmeter  type  of  elec- 
tric tachometer  may  be  made  recording 
by  attaching  to  the  pointer  some  marking 
device  and  a clock-operated  strip  of  paper, 
thus  giving  a graphic  record  of  the  speed 
in  the  same  way  as  other  graphic  instru- 
ments record  the  current,  voltage,  power, 
etc. 

Manufacturers: 

Brown  Instrument  Co.,  The,  Philadel- 
phia, Pa.  “Brown.” 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia.  Pa.  “Tetco.” 

ESTERLINE- ANGUS  CO..  THE.  Lemcke 
Annex,  Indianapolis,  Ind. 

Nicholas  Power  Co,  Inc.,  90  Gold  St., 
New  York.  N.  Y. 

Precision  Thermometer  & Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.  “Princo.” 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Williams.  Brown  & Earle.  Inc.,  918 
Chestnut  St.,  Philadelphia.  Pa. 

TACHOMETERS,  VIBRATING- REED.— 
The  reed  type  of  tachometer  is  essentially 
the  same  as  the  reed  type  of  frequency 
meter,  which  can  be  used  on  a-c.  gener- 
ators directly  since  the  speed  and  fre- 
quency are  connected  by  the  relation 
n=f/p,  where  n Is  the  speed  In  revolu- 
tions per  second,  f the  frequency  in  cycles 
per  second,  and  p the  number  of  pairs  of 
poles.  For  other  machines  the  reed  tach- 
ometers are  belted  to  the  shaft  and  the 
reed  is  set  in  vibration  by  some  mechan- 
ical device. 
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Manufacturer: 

BIDDLE.  JAMES  G..  1211-13  Arch  St.. 
Philadelphia,  Pa.  "Frahm"  vibrating- 
recd  tachometers  for  speeds  between 
800  and  12,500  r.  p.  m.  No  belt,  gears 
or  electrical  connections.  Simply  at- 


"Frahm"  Tachometer 


tach  instrument  to  machine,  and  that 
is  all  there  is  to  it.  Less  likely  to  need 
repairs  than  any  other  type.  Especially 
suited  for  steam  turbines. — A4v. 

TACKS,  INSULATED.— Double  or  sin- 
gle-pointed tacks  provided  with  sleeves, 
washers  or  caps  of  fiber  or  other  insulat- 
ing material  for  use  in  supporting  the 
wires  of  bell,  amfiinciator  or  other  low- 
tension  signal  circuits  on  walls  or  other 
surfaces.  Their  insulation  is  not  designed 
for  voltages  above  about  15,  therefore, 
these  tacks  should  not  be  used  for  light- 
ing or  other  circuits  exceeding  this  vrvue. 

Manufacturer: 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

TACOMA. — Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

TACONY  STEEL  CO.— Philadelphia,  Pa. 
Manufacturer  of  steel  for  springs,  etc. 
President,  J.  B.  Warren;  vice-president, 
and  treasurer,  George  Sat^erthwaite;  sec- 
retary, Henry  T.  Stetson.  Main  office, 
1417  Sansom  St.,  Philadelphia,  Pa.  Branch 
offices,  Boston,  Mass.;  New  York,  N.  Y.; 
Cleveland,  Ohio. 

TAFT- PIERCE  MFG.  CO.,  THE.— Woon- 
socket. R.  I.  Manufacturer  of  magnetic 
chucks. 

TAQLIABUE  MFG.  CO.,  C.  4.— New 
York,  N.  Y.  Manufacturer  of  indicating 
and  recording  thermometers.  Main  office, 
18-88  33rd  St.,  New  York,  N.  Y.  Branch 
offices,  Boston,  Mass.;  Chicago,  111.; 
Pittsburgh,  Pa.;  San  Francisco,  Cal.;  Tul- 
sa, Okla. 

TAGS,  CABLE,  CIRCUIT,  POLE  AND 
WIRE. — In  large  systems  and  on  long 
lines  it  is  desirable  to  number  the  poles 
and  circuits.  On  long  lines  It  is  usual 
to  number  every  fifth  or  tenth  pole,  thus 
making  it  easy  to  identify  any  pole  in  the 
line  by  stating  its  position  with  regard  to 
the  nearest  numbered  pole.  Circuit  num- 
bers placed  on  crossarms  are  of  value 
where  men  are  shifted  from  time  to  time 
and  the  system  is  too  large  to  be  familiar 
to  all  the  men. 

Painted  stencil  numbers  or  separate 
tags  are  used.  The  tags  are  made  In  vari- 
ous forms,  brass  and  jenameled  steel  being 
the  most  common.  They  are  also  fastened 
to  cables  in  manholes. 

Manufacturers: 

Benedict  Mfg  Co..  East  Syracuse,  N.  Y. 

Dennison  Mfg.  Co.,  Framingham,  Mass. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Moise-Klinkner  Co.,  369  Market  St.,  San 
Francisco,  Cal. 

Railroad  Supply  Co..  The,  203  S.  Dear- 
born St.,  Chicago,  111. 

TAGS  SHIPPING,  FACTORY,  ETC.— 

These  tags  are  used  in  enormous  num- 
bers for  price  tags,  shipping  tags,  etc. 

They  are  usually  made  of  heavy  paper 
or  Bristol  board  on  which  is  printed  a 
form  for  filling  in  the  information  the  tag 

is  to  convey  and  are  attached  to  the  ar- 

ticle by  a string  or  wire  through  a hole 
in  the  tag,  though  some  tags  such  as 
shipping  tags,  attached  to  boxes,  are 
usually  tacked  on. 

Manufacturers: 

American  Tag  Co.,  6143  S.  State  St.,  Chi- 
cago, 111. 

Dennison  Mfg.  Co.,  Framingham,  Mass. 

International  Tag  Co.,  319-329  N.  Whip- 
ple St.,  Chicago,  111.  "I-T,"  "Duo 

Safety." 


TAILORS'  IRONS.— See  Irons,  electric 
pressing,  tailors’. 

TAILORS'  SEWING  MACHINES.— See 

SewMng  machines,  motor-driven,  tailors’, 
shoemakers’,  hatters’,  etc. 

TAJLRACE. — A canal  or  tunnel  for  con- 
ducting water  from  the  turbines  or  down- 
stream ports  of  a water-power  plant  to 
the  point  where  It  is  discharged  back  into 
the  stream.  Tailraces  are  carefully  de- 
signed in  order  that  this  may  be  accom- 
plished with  a minimum  sacrifice  of  head. 

TAKAMINE  COMMERCIAL  CORP.— 120 

Broadway,  New  York,  N.  Y.  Manufacturer 
of  electric  control  equipment,  elevator 
safety  and  signaling  devices,  etc.  Presi- 
dent, Eben  T.  Takamine;  secretary  and 
treasurer,  Sydney  B.  Carragan. 

TAKEUP  REELS.— See  Reels,  payout 
and  takeup. 

TALC. — Talc  is  a hydrous  magnesium 
silicate,  containing  in  its  pure  state  about 
63%  of  silica,  32%  of  magnesia,  5%  of 
combined  water.  Soapstone.  French  chalk 
and  lava  are  all  forms  of  talc.  It  is  used 
occasionally  for  electrical  insulation,  in  the 
form  of  barriers  for  switches,  or  in  slabs 
for  switch  cells  and  bus  compartments. 
Talc  will  withstand  very  high  tempera- 
tures; it  is  not  affected  by  acids,  oils  or 
alkalies,  and  is  easily  machined  or  drilled. 

TALC  PRODUCTS  CO.— 7 Hanover  St., 
New  York,  N.  Y.  Manufacturer  of  pow- 
dered soapstone,  etc.  President  and  gen- 
eral manager,  H.  B.  Barling.  Factory, 
Glendon,  N.  C. 

TALLMAN  BRASS  A METAL,  LTD.— 

Wilson  St.,  Hamilton,  Ont.,  Can.  Manu- 
facturer of  lighting  fixtures,  fixture  fit- 
tings and  parts,  metal  stampings,  etc. 
President,  J.  N.  Tallman;  vice-president. 
W.  N.  Tallman;  secretary,  treasurer  and 
general  manager.  A.  H.  Tallman;  sales 
manager,  G.  McKnight. 

TAMARACK. — Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati.  Ohio. 

TAMPING  BARS. — See  Bars,  pole  or 
post  hole,  digging  and  tamping;  Bars,  tie 
tamping. 

TAN. — Contraction  of  tangent,  a trigo- 
nometric function,  when  referring  to  the 
tangent  of  a particular  angle,  as  tan  0. 
tan  15°. 

TANDEM. — A term  used  to  designate 
connection  of  one  winding  of  one  machine 
to  a different  winding  of  another.  With 
two  induction  motors,  for  example,  the 
secondary  of  one  motor  is  connected  to 
the  primary  of  a second  motor,  the  object 
being  to  obtain  a lower  speed  than  that 
given  by  one  alone.  This  is  also  called  a 
cascade  or  a concatenated  connection. 

TANDEM. — Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

TANGENT.— (1)  A straight  line  that 
just  touches  the  circumference  of  a circle 
and  is,  therefore,  at  right  angles  to  the 
radius  at  the  point  of  contact.  (2)  One 
of  the  three  most  used  trigonometric  func- 
tions. In  a right-angled  triangle  the  tan- 
gent of  one  of  the  acute  angles  is  the 
ratio  of  the  distant  leg  (side  opposite  the 
the  angle  considered)  to  the  adjacent  leg 
(side  between  this  angle  and  the  right 
angle).  When  referring  to  a particular 
angle  the  contracted  form  tan  is  almost 
invariably  used,  as  tan  45°=1. 

TANGENT  GALVANOMETER.— See  Gal- 
vanometer. 

TANGENT  TRACK. — Straight  track  or 
track  assumed  to  be  tangent  to  a circle 
or  curve. 

TANK  ALARMS. — See  Alarms,  tank, 
high  and  low  water. 

TANK  SWITCHES.— See  Switches,  tank 
or  float. 

TANKLESS.— Trade  name  for  motor- 
driven  air  compressors  manufactured  by 
the  C.  M.  Sorensen  Co.,  Inc.,  177  E.  87th 
St..  New  York,  N.  Y. 

TANKS,  ELECTROPLATERS'— T h e s e 
are  the  tanks  used  to  contain  the  electro- 
plating solution,  in  which  the  objects  to 
Be  plated  are  hung.  For  small  work  they 
may  be  of  various  materials,  as  required, 
and  are  usually  made  in  a single  piece, 
but  for  large  work  they  are  usually  made 
from  wood,  lead -lined  for  certain  acid  so- 
lutions. or  coated  inside  with  prepared 
asphaltum  for  alkaline  solutions.  The  walls 
of  large  tanks  are  usually  2 to  3 ins.  thick, 
made  from  selected,  kiln-dried  lumber, 
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often  treated,  and  carefully  jointed  and 
held  together  by  iron  bolts. 

Manufacturers: 

Alberene  Stone  Co.,  228  E.  23rd  St.,  New 
York.  N.  Y.  (Soapstone.) 

Bennett-O’Connell  Co.,  3600  S.  Morgan 
St.,  Chicago,  111. 

Canadian  Hanson  & Winkle  Co.,  Ltd., 
The,  Toronto,  Ont.,  Can. 

Connecticut  Dynamo  & Motor  Co.,  The, 
Lyons  Ave.  & Colt  St.,  Irvington,  N.  J. 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y.  "G. 
P.  S.’’ 

Littleford  Bros,  453  E.  Pearl  St.,  Cin- 
cinnati. Ohio. 

Munning  & Co.  A.  P.,  Church  St.,  Mata- 
wan,  N.  J.  ‘‘Optimus.’’ 

National  Tank  & Pipe  Co.,  275  Oak  St.. 
Portland,  Ore.  "National  Quality." 

U.  S.  Electro  Galvanizing  Co.,  28-34 
Stockton  St.,  Brooklyn,  N.  Y. 

TANKS  FOR  ELECTROPNEUMATIC 
WATER  SYSTEMS.— Hermetically  sealed 
metal  enclosures  having  suitable  piping 
connections  for  use  with  automatically 
controlled  motor-driven  water  service 
pumps.  The  tanks  are  designed  to  trap 
a certain  amount  of  air  which  is  com- 
pressed By  the  confined  water,  giving  rise 
to  pressure  which  will  force  the  stored 
water  through  the  systems. 

Manufacturers: 

Fabricated  Steel  Products  Corp.,  Lee- 
tonia,  Ohio.  "Treat  ’Em  Rough." 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

Graver  Corp.,  East  Chicago,  Ind. 

Hanson  & Van  Winkle.  Newark.  N.  J. 

Kirk  & Blum  Mfg.  Co..  2846  Spring 
Grove  Ave.,  Cincinnati.  Ohio. 

Koven  & Bro..  L.  O.,  154  Ogden  Ave., 
Jersey  City,  N.  J. 

Littleford  Bros.,  453  E Pearl  St.,  Cin- 
cinnati. Ohio. 

Stevens  Tank  & Tower  Co..  9-23  Center 
St..  Auburn,  Me.  "Dlrigo.’’ 

TANKS  LEAD-LINED,  FOR  LARGE 
STORAGE  BATTERIES,  ETC.— Most  ma- 
terials are  quickly  affected  by  the  Bul- 
phurlc  acid  solution  used  in  the  common 
storage  battery.  Small  battery  cells  are 
made  from  glass  or  hard  rubber,  but 
neither  of  these  materials  is  suitable,  on 
account  of  their  brittleness,  for  the  cells 
or  tanks  required  for  large  batteries. 
These  tanks  are  strongly  built  from  treated 
wood  and  lined  with  heavy  sheet  lead, 
bent  and  burned  together  to  fit.  Lead  is 
the  only  cheap  and  common  metal  suited 
to  this  purpose.  It  is  also  wid°ly  used  in 
other  tanks  containing  W'eak  acids  for 
electrolytic  or  other  manufacturing  pur- 
poses. 

Manufacturers: 

General  Platers’  Supply  Co..  Inc.,  489- 
493  Broome  St..  New  York.  N.  Y. 

Globe  Chemical  Co.,  727  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Munning  & Co.,  A.  P.,  Church  ^St.,  Mata- 
wan,  N.  J. 

TANKS,  MISCELLANEOUS,  POWER 
HOUSE. — A variety  of  tanks  are  required 
in  connection  with  the  ordinary  power 
plant.  These  are  generally  made  of  steel 
and  are  used  for  storage  purposes  and  in 
connection  with  various  circulating  sys- 
tems. Where  compressed  air  is  used,  riv- 
eted or  welded  tanks  are  used  for  stor- 
age. Poor  water  supply  in  some  localities 
makes  it  necessary  to  have  tanks  for  the 
storage  and  treatment  of  the  water  to  re- 
move the  impurities  bv  filtering,  distilling 
or  by  various  chemical  treatments.  Lu- 
bricating and  insulating  oils  are  ordinar- 
ily kept  in  sheet  steel  tanks,  both  for 
Storage  purposes  and  for  filtering  and  de- 
hydrating for  reuse. 

Manufacturers: 

American  Welding  Co.,  Carbondale,  Pa. 
(High  pressure.) 

Biggs  Boiler  Works  Co.,  Akron,  Ohio. 
"Biggs." 

Blaw-Knox  Co.,  Farmer’s  Bank  Bldg., 
Pittsburgh,  Pa. 

Bowser  & Co.,  Inc.,  S.  F.,  Creighton  & 
Bowser  Aves..  Fort  Wayne.  Ind.  (Oil.) 

Chicago  Tile  Arch  Furnace  Co.  321  W. 
Austin  Ave.,  Chicago,  111. 

Coatesville  Boiler  Works,  Coatesville, 
Pa. 

Codd  Co.,  E.  J.,  700-708  S.  Caroline  St., 
Baltimore,  Md. 

Cole  Mfg.  Co.,  R.  D.,  Newnan,  Ga. 

Continental  Pipe  Mfg.  Co.,  Seattle,  Wash. 
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Dillon  Steam  Boiler  Works,  D.  M.(  Fitch- 
burg. Mass. 

Dover  Boiler  Works,  Dover,  N.  J. 

Dowriingtown  Iron  Works.  Inc.,  Down- 
ingtown,  Pa. 

Fabricated  Steel  Products  Corp.,  Lee- 
tonia,  Ohio.  “Treat  ’Em  Rough.” 

Freeman  Mfg.  Co.,  Racine,  Wis. 

Furman -Fisher  Corp.,  30  Church  St., 
New  York,  N.  Y. 

Goldie  & McCulloch  Co..  Ltd.,  The,  Galt, 
Ont.,  Can. 

Graver  Corp.,  East  Chicago,  Ind. 

Green  Engineering  Co.,  East  Chicago, 
Ind. 

Hamler  Boiler  & Tank  Co.,  39th  & Hal- 
sted  Sts.,  Chicago,  111. 

Heine  Safety  Boiler  Co.,  5315  Marcus 
Ave.,  St.  Louis,  Mo.  “Heine.” 

H.  S.  B.  W.— Cochrane  Corp.,  17th  St. 
& Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

International  Engineering  Works,  Inc., 
Waverly  St.,  Framingham,  Mass. 

Koven  & Bro..  L.  O..  154  Ogden  Ave., 
Jersey  City,  N.  J. 

Lancaster  Iron  Works,  Lancaster,  Pa. 

Littleford  Bros..  453  E.  Pearl  St.,  Cin- 
cinnati, Ohio. 

Lookout  Boiler  & Mfg.  Co.,  Chattanooga, 
Tenn. 

National  Tank  & Pipe  Co.,  275  Oak  St., 
Portland,  Ore.  “National  Quality.” 

Nugent  & Co.,  Inc.,  William  W..  146  W. 
Superior  St.,  Chicago.  111. 

O'Brien  Boiler  Works  Co.,  John,  1601 
N.  11th  St.,  St.  Louis,  Mo. 

Ormsby  Co.,  Ltd.,  The  A.  B.,  48  Abell 
St.,  Toronto,  Ont.,  Can.  (Trans- 
former.) 

Petroleum  Iron  Works  Co.,  The,  Drawer 
539,  Sharon,  Pa. 

Pittsburgh-DesMoines  Steel  Co.,  404  Ross 
St.,  Pittsburgh,  Pa. 

Reeves  Bros.  Co.,  338  Rush  St.,  Alliance, 
Ohio. 

Ruemmeli-Dawley  Mfg.  Co..  The,  3911 
Chouteau  Ave.,  St.  Louis,  Mo. 

Spokane  Culvert  & Tank  Co.,  Spokane, 
Wash. 

Stevens  Tank  & Tower  Co.,  9-23  Center 
St.,  Auburn.  Me.  “Dirigo.” 

Struthers- Wells  Co.,  Warred,  Pa. 

Tide  Water  Iron  W"orks,  725  Jefferson  St., 
Hoboken.  N.  J. 

Treadwell  Construction  Co.,  Midland.  Pa. 

United  Conveyor  Corp.,  Old  Colony  Bldg., 
Chicago,  111.  “De  Luxe.” 

Walsh  & Weidner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Wendnagel  & Co.,  600  W.  22nd  St.,  Chi- 
cago, 111. 

TANNATE. — Trade  name  for  leather 
belting,  straps  and  washers  manufactured 
by  J.  E.  Rhoads  & Sons,  12  N.  3rd  St., 
Philadelphia,  Pa. 

TANNER  A CO.,  WILLIAM  F.— Balti- 
more, Md.  Manufacturers  of  panelboards, 
switchboards,  etc. 

TANNEWITZ  WORKS.  THE.— Grand 
Rapids,  Mich.  Manufacturers  of  motor- 
driven  wood  saws. 

TANTALUM  LAMPS.— See  Lamps,  in- 
candescent, tantalum. 

TAPALOG. — Trade  name  for  pyrometer 
recorders  manufactured  by  the  Wilson - 
Maeulen  Co.,  Inc.,  730  E.  143rd  St.,  New 
York.  N.  Y. 

TAPE,  ASBESTOS.— A tape  having  a 
base  of  asbestos  fiber,  which  for  heat- 
resisting  qualities  is  much  superior  to 
paper  and  cloth  tapes.  Various  impregnat- 
ing and  cementing  compounds  are  used 
with  the  woven  base,  sonfte  being  applied 
after  the  tape  is  in  place  on  an  armature, 
magnet  coil  or  heating  unit  or  wherever 
it  is  to  be  used. 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave. 
& Stokley  St..  Philadelphia,  Pa. 

Bartlett.  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

BRISTOL  CO..  THE,  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford A Myler  Sts.,  Hamilton.  Ont.,  Can. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  “Champion.”  (See  dis- 
play adv.  page  1320.) 

Dagnall  Asbestos  & Insulation  Co.,  316 
Lagauchetiere  St.,  W.,  Montreal,  Que.. 
Can. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence,  R.  I. 
“Deltatape”  is  a heat-resisting  insulat- 


ing material  having  asbestos  fiber  as  a 
base.  Through  special  treatment  a 
very  high  temperature  is  required  to 
destroy  this  tape.  It  can  be  furnished 
. in  any  desired  thickness  from  10  to  25 
mils.  Its  thinness  and  flexibility  make 
it  an  admirable  material  for  insulat- 
ing the  covers  and  terminals  of  all 
types  of  coils,  and  for  insulating  be- 
tween turns  on  flat  wound  motor  coils. 
Deltatape  can  be  furnished  in  widths 
ranging  from  %,  in.  to  in.  Prices 
on  special  widths  quoted  on  applica- 
tion.— Adv. 

Dominion  Asbestos  & Rubber  Corp.,  164 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.' 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Kramig  & Co.,  R.  E.,  8th  St.  & Eggles- 
ton Ave.,  Cincinnati,  Ohio. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  “Shield  Brand.” 

ROCKBESTOS  PRODUCTS  CORP.,  P. 
O.  Drawer  1102,  New  Haven,  Conn. 

Vulcan  Asbestos  Mfg.  Co.,  95  Broad  St., 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

TAPE,  COTTON  (SURGICAL  WEB, 
STAY  BINDING,  WEBBI NG.)— The  vari- 
ous forms  of  cotton  insulating  tapes  are 
classified  according  to  the  weave,  and  the 
threads  are  usually  arranged  in  three  dif- 
ferent ways,  straight,  biased  or  webbed. 
When  untreated,  these  tapes  are  hygro- 
scopic and  therefore  are  not  entirely  satis- 
factory unless  impregnated  or  protected 
from  moisture.  Their  main  use  is  for 
binding  field  and  armature  coils  and  for 
mechanical  prptection.  Surgical  tape  or 
web  is  closely  woven  tape  of  the  herring- 
bone pattern.  Webbing  is  the  strongest 
form  of  woven  tape  and  does  not  stretch 
readily.  This  is  used  considerably  for 
binding  transformer  coils,  or  in  other 
places  where  there  are  large  mechanic  il 
stresses.  Stay  binding  is  another  form  of 
webbing,  but  usually  is  not  as  closely 
woven. 

Manufacturers: 

Adamson  & Co.,  Joseph,  Columbia  & 
Germantown  Ave.,  Philadelphia,  Pa. 

ANCHOR  WEBBING  CO..  Pawtucket 
R.  I.  Awebco  (Blue  Label)  tapes,  and 
webbings  made  to  specifications  of  some 
of  the  largest  electrical  concerns/  Their 


Awebco  (Blue  Label)  Tapes 


factory  numbers  are  known  everywhere 
and  are  recognized  as  being  standard.— 
Adv. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Barton.  F.  C.,  65  Worth  St.,  New  York. 
N.  Y.  “Lily  Brand.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago.  111.  “Beldentape.” 

Boston  Armature  Works,  77  Washington 
St.,  N.,  Boston,  Mass. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford & Myler  Sts.,  Hamilton.  Ont.,  Can. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso.  Ind.  “Champion.”  (See 
display  adv.  page  1320.) 

DOWNEY  CO..  GILBERT  H..  7 S.  17th 
St.,  Philadelphia.  Pa. 

Empire  Mfg.  Co.,  Lockport,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hoffman-Corr  Mfg.  Co.,  312  Market  St.. 
Philadelphia,  Pa.  “Lion.” 

Hope  Webbing  Co.,  Providence,  R.  I. 
“Hope.” 


Lambeth  Rope  Corp.,  New  Bedford, 
Mass. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St.. 
New  York,  N.  Y. 

Pearce  Co.,  Inc.,  The  R.  T.,  12-16  E. 
Pike  St.,  Covington.  Ky.  “Pearce.” 

Preston  Mica  Co,  Robert  K.,  804  Monad  - 
nock  Block,  Chicago,  111. 

Schlegel  Mfg.  Co.,  The,  College  & Good- 
man Sts.,  Rochester,  N.  Y. 

Schoonmaker  Co.,  A.  O.,  88  Park  PI.,  New 
York.  N.  Y.  “Aosco.” 

Sidebotham,  Inc.,  John,  4317  Griscom  St., 
Frankford,  Philadelphia,  Pa. 

Sullivan  & Sons  Mfg.  Co.,  J.,  2224  N.  9th 
St.,  Philadelphia,  Pa.  “Star.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Windsor  Webbing  Co.,  Beverage  Hill 
Ave.,  Pawtucket,  R.  I. 

TAPE,  FRICTION.— Cloth  fabric  in  nar- 
row tape  form  saturated  with  an  Insulat- 
ing adhesive  compound  and  used  in  wrap- 
ping joints  made  in  electric  conductors. 
The  tape  is  applied  to  cover  the  splice 
with  an  insulation  practically  equal  to  that 
on  the  remainder  of  the  conductor.  Fric- 
tion tape  is  not  designed  for  high-voltage 
wires,  nor  for  wires  exposed  to  much 
moisture. 

Manufacturers: 

Ackurate  Rubber  Co.,  Inc.,  253  Broad- 
way, New  York,  N.  Y.  “Ackerman.” 

Adamson  & Co.,  Joseph,  Columbia  & 
Germantown  Aves.,  Philadelphia,  Pa 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Boston  Woven  Hose  & Rubber  Co.,  Box 
5077,  Boston,  Mass.  “Armature,’  ’“Bull 
Dog,”  “Magnet,”  “Service.” 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.  “Newark.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  “Champion.”  (See 
display  adv.  page  1320.) 

Clifton  Mfg.  Co*,  65  Brookside  Ave.,  Bos- 
ton. Mass. 

Commercial  Electrical  Supply  Co.,  Broad- 
way & Spruce  Sts.,  St.  Louis,  Mo. 
“Crown.” 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Elkhart  Rubber  Works,  Elkhart,  Ind. 
“Apex.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St.. 
Chicago,  111. 

Goodall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

HofTman-Corr  Mfg.  Co.,  312  Market  St., 
Philadelphia,  Pa.  “Lion.” 

Hope  Webbing  Co.,  Providence,  R.  I. 
“Hope.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York.  N.  Y. 

Kerite  Insulated  Wire  & Cable  Co..  50 
Church  St.,  New  York.  N.  Y. 

Mica  Insulator  Co.,  68  Church  St..  New 
York.  N.  Y. 

Mica  Insulator  Co.,  Victoriaville,  Que.. 
Can. 

Mitchell-Rand  Mfg.  Co..  18  Vesey  St., 
New  York,  N.  Y.  “Shield  Brand.” 

New  York  Insulated  Wire  Co..  114  Liberty 
St..  New  York,  N.  Y.  “Grimshaw.” 

Okonite  Co.,  The,  Canal  St.,  Passaic,  N. 
J. 

Philadelphia  Electrical  A Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia.  Pa.  “Pem- 
co.” 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

St.  Louis  Rubber  Cement  Co.,  St.  Louis. 
Mo.  “C.  G.” 

Schlegel  Mfg.  Co.,  The,  College  & Good- 
man Sts.,  Rochester,  N.  Y. 

Standard  Insulation  Co.,  Rutherford,  N. 
J.  “Sico.” 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa.  “Stan- 
dard.” 
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UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  U.  S. 

friction  tapes, 
“H  o 1 d t 1 t e" 
(black),  “Utility** 
(black),  “Grey 
Perfection’*  and 
“Armature” 
(white),  for  out- 
side or  inside 
general  electrical 
work.  These 
tapes  are  readily 
adhesive,  they 
have  the  proper 
insulating  qual- 
ities and  contain 
no  free  sulphur. 
They  will  not  cor- 
Standard  width  % 


“Hoidtlte" 
Friction  Tape 


rode  copper  wire.  „ 

in.  Any  width  furnished  on  order.— 
Adv. 

Van  Cleef  Bros.,  77th  St.  & Woodlawn 
Ave.,  Chicago.  111.  “Dutch  Brand.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “IXL.” 
(See  display  adv.  pages  1395-1402.) 

TAPE,  LINEN. — Linen  tapes,  or  linen- 
finished  tapes  as  they  are  sometimes 
called,  are  used  principally  for  coil  wind- 
ings as  binders,  merely  because  of  their 
mechanical  strength  and  depending  for  in- 
sulating qualities  upon  the  varnish  or 
compound  with  which  they  are  impreg- 
nated. These  tapes,  although  called  linen, 
are  often  made  of  cotton  and  are  now  be- 
ing listed  as  such  by  some  manufacturers. 

Manufacturers: 

Adamson  & Co.,  Joseph,  Columbia  & 
Germantown  Aves.,  Philadelphia,  Pa. 

ANCHOR  WEBBING  CO..  Pawtucket 
R.  1.  Awebco  (Blue  Label).  The  term 
standard  applied  to  electrical  tapes  used 
by  the  electrical  trade,  means  a tape 


Awebco  (Blue  Label)  Linen  Tape 

munufuetiired  under  the  specifications 
of,  the  Jpgeat  manufacturers 
of  electrical  machinery. — Adv. 

B York^  N n Y H‘  N"  19  Park  P1-  New 
EarW  F C..  65  Worth  St..  New  York, 
N.  Y.  Lily  Brand." 

B Av?E^hiMFG'  ,n°"  2300  s-  Western 
Ave.,  Chicago,  111. 

Boston  Armature  Works,  77  Washing- 
ton  St.,  N.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
Ring  St.  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co..  Ltd.,  San- 

Can  & Myler  St8“  Ham,,ton-  Ont., 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  “Champion."  (See 
display  adv.  page  1320.) 

DOWNEY  CO..  GILBERT  H„  7 S.  17th 
St.,  Philadelphia,  Pa.  ' 

?^,ERNrL  V Ey2CTRIC  co-  Schenec- 
Y*  (See  adv-  Pages  1203-1223.) 
Good  Mfg.  Co.,  The,  160  N.  Wells  St.. 
Chicago,  111. 

H^7?a?".Corr  Mf&*  Co-  312  Market  St., 
Philadelphia.  Pa.  “Lion  " 

Pearce  Co.,  Inc.,  The  R.  T.,  12-16  E. 

Pike  St.,  Covington,  Ky.  “Pearce." 
Schlegel  Mfg.  Co..  The.  College  & Good- 
man  Sts.,  Rochester,  N.  Y 
Sidebotham.  Inc..  John.  4317  Griscom  St , 
Frankford,  Philadelphia,  Pa. 

TAPE,  MISCELLANEOUS  INSULATING 
~V|®^Ing  tape!  ^re  freQ«^ntly  cut  from 
various  Impregnated  or  built-up  cloths  and 
papers  other  than  those  listed  herewith 
and  • are  manufactured  under  numerous 
trade  names.  Paper  and  cloth  mica-coatrd 
or  combined  with  asbestos,  or  mica  and 
asbestos  combined  with  fabrics  and 
cemented  together  by  numerous  compounds 
are  among  the  special  tapes  made  for 
specific  purposes. 

Manufacturers: 

Adamson  & Co.,  Joseph,  Columbia  & 
Germantown  Aves.,  Philadelphia.  Pa. 
Bartlett.  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

CHICAGO  MICA  CO.,  11-41  Water  St., 
Valparaiso,  lnd.,  “Champion.’ ’ (See 
display  aav.  page  132U.) 

Dominion  Asbestos  & Kuober  Corp.  154 
Nassau  St.,  New  York,  N.‘  Y. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St,  Philadelphia,  Pa. 

Dunton  Co.,  The  M.  W.,  Providence,  R. 

I.  “Black  Diamond,"  •Gibraltar,” 
“Verifax,”  “23.” 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

Elkhart  Rubber  Works,  Elkhart,  Ind. 
“Hydro-Proof." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady,^ M*  Y,  (See  adv.  pages  1203- 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Hoitman-Corr  Mfg  Co.,  312  Market  St., 
Philadelphia,  Pa.  “Lion." 

Hope  Webbing  Co..  Providence,  R.  I. 
“Hope.” 

Hytield  Mfg.  Co.,  The,  21  Walker  St., 
New  York,  N.  Y. 

INTERNATIONAL  MICA  CO.,  37th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
“lmico.” 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoria ville,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

New  York  Insulated  Wire  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Grim- 

Okonite  Co.,  The,  Canal  St.,  Passaic,  N. 

J.  “Manson." 

Res-Pro  Insulating  Co.,  Inc.,  Boston, 
Mass.  “Voltape.” 

Roebling*s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Ruberoid  Co.,  95  Madison  Ave.,  New 
York,  N.  Y.  “P  & B." 

Schlegel  Mfg.  Co.,  The,  College  & Good- 
man Sts.,  Rochester,  N.  Y. 

Standard  Insulation  Co.,  Rutherford,  N. 
J.  “Sico.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  U.  S. 

splicing  com- 
pounds, “Relio" 
and  “Usco,"  for 
outside  and  inside 
work.  These 
tapes  are  scien- 
tifically c o m- 
pounded  to  pro- 
vide permanent 
di- electric  and 
mechanical 
strength.  They 
are  adhesive,  wa- 
terproof and  easy 
to  handle.  Can 
be  applied  without 
heating.  Standard 
width  % in.  Any  width  furnished  on 
order.  Tapes  manufactured  to  meet 
specifications  if  desired. — Adv. 

TAPE,  PAPER. — See  Paper  tape. 

TAPE,  RUBBER. — Insulating  compound 
containing  a certain  amount  of  unvulcan- 
ized rubber  or  material  of  equivalent  elas- 
ticity, and  furnished  in  rolls  of  narrow 
tape  intended  for  insulating  joints  or 
splices  in  electric  conductors.  Rubber  tape 
is  used  in  place  of  ordinary  friction  tape 
for  wires  exposed  to  moisture  or  carrying 
voltages  above  those  suited  for  friction 
tape.  After  rubber  tape  is  applied  it  is 
often  further  protected  from  mechanical 
injury  by  a wrapping  of  friction  tape. 

Manufacturers: 

Ackurate  Rubber  Co.,  Inc..  253  Broad- 
way, New  York,  N.  Y.  “Candee." 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Boston  Woven  Hose  & Rubber  Co.,  Box 
5077,  Boston,  Mass.  “Alexall,”  “Ster- 
ling." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts..  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO.,  11-21  Water*  St., 
Valparaiso,  Ind.  “Champion."  (See 
display  adv.  page  1320.) 

Clifton  Mfg.  Co.,  65  Brookside  Ave.,  Bos- 
ton, Mass. 


‘‘Relio"  Splicing 
Compound 


Dominion  Asbestos  & Rubber  Corp.,  154 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO..  GILBERT,  H.f  7 S.  17th 
St.,  Philadelphia,  Pa. 

Elkhart  Rubber  Works,  Elkhart,  . Ind. 
“Hydro-Proof.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago,  111. 

Goqdall  Rubber  Co.,  Inc.,  11th  & Race 
Sts.,  Philadelphia,  Pa. 

Johns-Manville,  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y* 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York,  N.  Y. 

New  York  Insulated  Wire  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Grim- 
shaw." 

Okonite  Co.,  The,  Canal  St.,  Passaic,  N. 
J.  “Okonite  Tape.” 

Philadelphia  Electrical  & Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia,  Pa. 
“Pemco.” 

Roebling’s  Sons  Cot,  John  A.,  Trenton, 
N.  J. 

St.  Louis  Rubber  Cement  Cq.,  St.  Louis, 
Mo. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  U.  S. 
cable  tape,  made  from  highest  grade 
cotton  fabric  thoroughly  impregnated 
with  rubber  compound.  Furnished  by 
the  square  yard  or  cut  in  suitable 
widths  for  cable  work.  Tapes  man- 
ufactured to  meet  specifications  if  de- 
sired.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

TAPE,  SILK. — A tape  woven  from  pure 
silk  thread  and  treated  with  oil  or  some 
other  impregnating  compound  to  make  it 
nonhygroscopic  and  increase  its  insulating 
properties.  It  gives  a very  thin  and 
flexible  tape  with  fairly  high  dielectric 
strength. 

Manufacturers: 

ANCHOR  WEBBING  CO.,  Pawtucket. 

R.  I.  Awebco  (Blue 
Label)  gives  users 
the  benefit  of  expe- 
_ rience  that  thr 

, ...  largest  electrical 

Awebco  (Blue  Label)  concerns  have  paid 
Silk  Tape  thousands  of  dol- 

lars to  obtain. — Adv. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Barton,  F.  C.,  65  Worth  St.,  New  York, 
N.  Y.  “Lily  Brand.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

CHICAGO  MICA  CO..  11-21  Water  St.. 
Valparaiso,  Ind.  “Champion.”  (S^e 
display  adv.  page  13200 

Consumers  Rubber  Co.,  The.  1302  On- 
tario St.,  Cleveland.  Ohio. 

DOWNEY  CO..  GILBERT  H..  '7  S.  17th 
St.,  Philadelphia.  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1 223  ) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St.. 
Chicago,  111.  _ _ 

Hope  Webbing  Co.,  Providence,  R.  I. 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington,  N.  J.  See  Silk, 
Varnished."  also  display  adv.  page  1319 
for  all  Irvington  electrical  products.— 
Adv 

Mica  insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  . 

Mica  Insulator  Co..  VictoriaviUe,  Que., 

Mitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y. 

Schlegel  Mfg  Co..  The.  College  & Good- 
man Sts.,  Rochester,  N.  Y. 

Sidebotham,  Inc.,  John,  4317  Griscom 
St.,  Frankford,  Philadelphia,  Pa. 

Standard  Insulation  Co.,  Rutherford.  N. 
J.  “Sico." 

tape,  varnished  or  oiled.— 

Varnished  or  oiled  tapes  are  used  for 
taping  windings  that  cannot  readily  be 
impregnated  and  for  busbar  and  switch- 
board-cable  protection,  etc.  They  are 
usually  cut  from  sheets  of  oiled  or  var- 
nished paper  and  fabrics  or  other  insulat- 
ing cloths,  such  as  varnished  cambric,  and 
may  be  cut  straight  or  on  the  bias,  the 
latter  permitting  a neater  application  to 
uneven  surfaces.  For  their  insulating 
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Cloth,  insulating,  and  Paper,  oiled  and 
paraffined. 

Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Boston  Armature  Works,  77  Washing- 
ton St.,  N.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  “Champion/’  (See 
display  adv.  page  1320.) 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

DOWNEY  CO..  GILBERT  H..  7 S.  17th 
St..  Philadelphia,  Pa. 

Electric  Insulation  & Varnish  Co.,  Ltd., 
New  Toronto,  Ont.,  Can. 

Fillion,  Inc..  S.  O.,  68  Murray  St.,  New 
York.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Good  Mfg.  Co..  The,  160  N.  Wells  St., 
Chicago.  111. 

INTERNATIONAL  MICA  CO..  37th  & 
Brandywine  Sts.,  Philadelphia.  Pa. 
“Imico.” 

IRVTNGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington,  N.  J.  See  “Silk, 
Varnished"  and  “Paper,  Special  and 
Miscellaneous  Insulating”;  also  see 
display  adv.  page  1319  for  all  Irvington 
electrical  products. — Adv. 

Meirowsky  Bros.,  11  McPherson  PI., 
Jersey  City,  N.  J. 

Mi^a  Insulator  Co.,  68  Church  St.,  New 
York.  N.  Y.  “Empire.”  “Linotape.” 

Mica  Insulator  Co.,  Victoriaville,  Que.. 
Can. 

Mica  Mfg.  Co.,  The,  135  Johnson  St., 
Brooklyn,  N.  Y. 

Mitchell -Rand  Mfg.  Co.,  18  Vesey  St., 
New  York.  N.  Y. 

Schoonmaker  Co..  A.  O.,  88  Park  PI.. 
New  York.  N.  Y.  “Aosco.” 

Standard  Insulation  Co.  Rutherford,  N. 
J.  “Sico.” 

Standard  Underground  Cable  Co.  West- 
inghouse Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

TAPES,  MEASURING.— Metallic  or 
fabric  tap^s  marked  with  linear  divisions, 
such  as  inches  and  feet.  They  are  usually 
rolled  up  in  a pocket-size  case  or  minia- 
ture reel  with  a folding  winding  device 
at  one  side. 

Manufacturers: 

Good  Mfg.  Co..  The,  160  N.  Wells  St., 
Chicago,  111. 

Lufkin  Rule  Co.,  The,  Saginaw,  Mich. 
“Reliable.”  “Challenge,”  “Rival.” 
“Banner,”  “Universal.” 

Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia.  Pa. 

TAPES  OR  WIRES,  STEEL  FISH.— 
Flexible  steel  tapes  or  wires  used  for  Ash- 
ing conductors  through  flexible  or  rigid 
interior  conduit.  In  the  trade  parlance  of 
electricians  they  are  often  called  flsh  or 
Ashing  “snakes.”  Flat  steel  wire  or  nar- 
row tape  is  favored  over  round  steel  wire. 

Manufacturers: 

RATTAN  MFG.  CO.,  THE.  552  State  St., 
New  Haven.  Conn.  (See  display  adv. 
on  page  1308.) 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 
“Superior”  flsh  wire  is  a specially  pre- 
pared. Iflat,  tempered,  spring  wire.  It 
is  very  tough,  flexible,  and  particularly 
suited  for  long  runs  through  conduit 
having  several  bends. — Adv. 

TAPING  MACHINES.— See  Armature 
taping  machines;  Coll  taping  machines. 

TAPON. — Trade  name  for  wire  con- 
nectors manufactured  by  Jordan  Bros., 
Inc.,  74  Bcekman  St.,  New  York.  N.  Y. 

TAPPERS,  FIRE-ALARM.— Signal  de- 
vices used  in  fire-alarm  circuits  to  indicate 
the  location  of  fire-alarm  calls  by  tapping 
or  striking  code  signals  on  gongs.  The 
tapper  usually  has  a single- stroke  bell 
mechanism  and  is  actuated  either  through 
relays  or  by  direct  connection  in  the  alarm 
box  circuit.  The  number  of  the  box  is 
the  signal  most  commonly  tapped. 

Manufacturers: 

Bunnell  & Co„‘  J.  H.,  32  Park  Place,  New 
York.  N.  Y.  “Bunnell.” 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 


Gamewell  Fire  Alarm  Telegraph  Co., 
The,  Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

TAPPERS,  LINE  OR  WIRE,  HIGH- 
TENSION. — To  tap  branch  lines  onto  main 
lines  the  power  is  usually  shut  off,  if  the 
voltage  is  high,  on  account  of  the  danger 
to  the  linemen.  Customers  naturally  object 
to  this,  and  sometimes  insulated  stagings 
are  used.  Tappers  have  also  been  devised 
which  consist  of  long  insulating  handles 
at  the  upper  ends  of  which  is  a winding 
device.  After  the  branch  line  has  been 
completed  and  is  ready  for  connection  to 
the  main  line,  a piece  of  soft  copper  is 
spliced  to  the  branch  circuit  wire,  then 
inserted  in  the  mechanism  of  the  tapper, 
which  is  lifted  against  the  live  wire  and 
the  branch  wire  wound  around  it  by  means 
of  the  handle,  the  operator  being  at  a 
safe  distance  away. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

BUSH  ELECTRIC  CO.,  THE,  6654 
Broadway,  Cleveland,  Ohio. 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westinghouse  Elec- 
tric & Mfg.  Co.,  East  Pittsburgh,  Pa.) 

Hickey  & Schneider,  Inc.,  434-43  E. 
Jersey  St.,  Elizabeth,  N.  J.  “H  & 
S.” 

TAPPERS,  WINDOW.— Advertising  de- 
vices consisting  of  electromagnetic  vibra- 
tors having  armatures  operating  rubber- 
tipped  hammers  intended  to  tap  or  strike 
store  windows  and  thus  attract  the  atten- 
tion of  passers-by.  Such  tappers  usually 
operate  on  one  or  two  dry  cells. 

TAPPING  MACHINES.— Bench,  portable 
and  stationary  machine  tools  having  cut- 
ting equipment  for  forming  internal 
threads  In  pipe  or  conduit  couplings,  lock- 
nuts, holes  in  cast  or  sheet  metal  boxes, 
etc.  The  machines  are  either  motor  or 
belt-driven.  They  are  also  used  to  tap  ot 
thread  holes  in  angle  irons,  channels,  I- 
beams,  columns,  and  other  structural 
materials  in  order  to  mount  insulators, 
etc. 

• 

Manufacturers: 

Bicknell-Thomas  Co.,  Greenfield.  Mass. 

Chicago  Pneumatic  Tool  Co.,  6 E.  44th 
St.,  New  York,  N.  Y.  “Boyer.” 

Garvin  Machine  Co.,  The.  Spring  & Var- 
ick  Sts.,  New  York,  N.  Y. 

Langelier  Mfg.  Co.,  Arlington,  Cranston, 
R.  I. 

Mueller  Mfg.  Co.,  H..  Decatur,  111. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia. 
Ont..  Can. 

Pipe  Machinery  Co..  The,  930  E.  70th 
St.,  Cleveland,  Ohio. 

TAPS,  CABLE. — Low-tension  cables  may 
be  tapped  by  special  me(  hanical  Joints 
which  hook  over  the  conductor  after  it 
has  been  bared,  and  are  securely  held  by 
a threaded  sleeve.  When  a high-tension 
line  cannot  be  shut  down  to  cut  In  new 
taps,  special  devices  are  available  by  which 
the  work  can  be  done  with  the  line  alive. 
These  consist  of  long-handled  tools  by 
which  the  tap  can  be  attached  securely 
For  this  type  see  Tappers,  line  or  wire, 
high-tension. 

Manufacturer: 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Exclu- 
sive distributor,  Westinghouse  Electric 
& Mfg.  Co.,  East  Pittsburgh,  Pa.) 

TAPS,  CURRENT.— See  Current  taps, 
multiple  type;  Current  taps,  series  type. 

TAPS,  THREADING  OR  PIPE.— Port- 
able tools  used  for  cutting  internal  threads 
in  the  ends  of  pipe  or  conduit  or  fittings 
therefor,  also  in  holes  that  have  been 
cut  in  metal  cutout  or  switch  boxes,  etc. 
These  taps  may  be  used  in  tap  holders,  die 
stocks  or  In  tapping  machines. 

Manufacturers: 

American  Tap  & Die  Co.,  Greenfield, 
Mass.  “Eagle.” 

Armstrong  Mfg.  Co.,  The,  Bridgeport, 
Conn. 

Butterfield  & Co.  Division.  Union  Twist 
Drill  Co.,  Derby  Line,  Vt. 

Carpenter  Tap  & Die  Co.,  The  J.  M., 
Pawtucket,  R.  I. 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass.  “Gun.” 

Greenfield  Tap  & Die  Corp.,  of  Canada, 
Ltd.,  Front  & York  PI.,  Galt,  Ont., 
Can.  “Gun.” 


Morse  Twist  Drill  & Machine  Co.,  New 
Bedford,  Mass. 

Winter  Bros.  Co.,  Wrentham,  Mass. 
“Thistle  Brand.” 

TAR  HEEL  MICA  CO.,  THE.— Plum  tree, 
N.  C.  Manufacturer  of  mica  and  mica 
products.  President,  D.  T.  Vance. 

TARPON. — Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  B. 
Penacook  St.,  Concord,  N.  H. 

TARRANT. — Trade  name  for  oil  cups 

manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

TAUNTON-NEW  BEDFORD  COPPER 
CO. — Taunton,  Mass.  Manufacturer  of 
copper  and  brass  bars,  rods  and  sheets 
and  other  copper  products.  Business  estab- 
lished 1831.  President  and  general  man- 
ager. Henry  F.  Bassett;  vice-president,  E. 
H.  R.  Revere;  secretary,  Francis  J.  Bas- 
sett; treasurer,  John  H.  Barrows.  Mills, 
Taunton  and  New  Bedford.  Mass. 

TAURUS. — Trade  name  for  electric  fur- 
nace steel  manufactured  by  the  Ham- 
mond Steel  Co.,  2600  Milton  Ave.,  Syracuse, 
N.  Y. 

TAYLOR. — Trade  name  for  automatic 
stokers  manufactured  by  the  American 
Engineering  Co.,  Aramlngo  Ave.,  & Cum- 
berland St.,  Philadelphia,  Pa. 

TAYLOR.  DR.  W.  D.— Mechanic  Falls, 
Me.  Manufacturer  of  dental  lamps.  Busi- 
ness established  1917. 

TAYLOR  BROS.  CHURN  A MFG.  CO.— 
2951  N.  Market  St.,  St.  Louis,  Mo.  Man- 
ufacturer of  motor-driven  chums  and  ice- 
cream freezers.  Business  established  1910. 
President,  J.  E.  Taylor:  vice-president,  W. 
P.  Taylor;  secretary,  L.  E.  Soudan. 

TAYLOR-CAMPBELL  ELECTRIC  CO. 
— 237  Dundas  St.,  London.  Ont.,  Can.  Man- 
ufacturer of  service  boxes,  steel  cabinets, 
conduit  couplings,  unions,  etc. 

TAYLOR  CO.,  H.  D.— 101  Oak  St.,  Buf- 
falo, N.  Y.  Manufacturer  of  electric  cigar 
lighters. 

TAYLOR  ELECTRIC  TRUCK  CO.— 
Troy,  N.  Y.  Manufacturer  of  electric  car 
trucks,  axles,  etc. 

TAYLOR  FURNACE.— A shaft  furnace 
for  the  electrothermic  production  of  car- 
bon bisulphide  (CS2). 

TAYLOR  INSTRUMENT  COMPANIES. 

-Rochester,  N.  Y.  Manufacturers  of  elec- 
trical and  other  indicating,  recording  and 
temperature  controlling’  instruments.  Busi- 
ness established  1851.  President  and  treas- 
urer, Herbert  J.  Winn;  vice-presidents. 
James  Ely,  Henry  W.  Maurer;  secretary, 
Henry  W.  Kimmel;  sales  manager,  James 
Ely.  Main  office  and  factory,  95  Ames  St., 
Rochester,  N.  Y.  Branch  offices.  Boston, 
Mass.;  Philadelphia,  Pa.;  St. .'Louis,  Mo.; 
San  Francisco.  Cal.;  Atlanta.  Ga. ; Pitts- 
burgh, Pa:  Baltimore.  Md.;  29  E.  Madison 
St.,  Chicago.  111.;  31  Union  Sq.,  New  York, 
N.  Y.;  Toronto,  Ont.,  Can. 

TAYLOR  MACHINE  CO.— 116  W.  Van 
Buren  St.,  Chicago,  111.  Manufacturer  of 
oil  engines. 

TAYLOR  WELDER  CO.,  THE.— Warren. 
Ohio.  Manufacturer  of  electric  spot  weld- 
ers. President,  G.  P.  Gillmer;  vice-presi- 
dent. A.  C.  Taylor;  treasurer,  J.  H.  Ewalt. 
secretary,  A.  E.  Hackett.  Main  office  and 
factory,  Warren,  Ohio.  Branch  offices.  50 
Church  St..  New  York,  N.  Y.:  1017  En- 
gineers Bldg.,  Cleveland,  Ohio;  1217  Dime 
Bank  Bldg.,  Detroit,  Mich.;  1150  Peoples 
Gas  Bldg.,  Chicago,  111. 

TE-TAP. — Trade  name  for  current  taps 
manufactured  by  Harvey  Hubbell.  Inc., 
Bridgeport,  Conn. 

TEA  KETTLES,  ELECTRIC.— House- 
hold size  vessels  for  heating  water  and 
provided  with  electrically  operated  heating 
units  with  or  without  automatic  tempera- 
ture cutouts.  Also  provided  with  flexible 
cord  and  attachment  plug  for  ready  con- 
nection to  supply  circuit.  Large  station- 
ary kettles  or  outfits  for  restaurants,  etc., 
are  usually  called  “urns,”  which  see. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

LANDERS.  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

TEA  POTS  AND  URNS,  ELECTRIC.— 
Vessels  of  household  size  for  heating  water 
for  brewing  of  tea  and  furnished  in  spe- 
cial forms  with  electrically  operated  heal- 
ing units,  with  or  without  automatic  tem- 
perature cutouts  and  with  flexible  cords 
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and  attachment  plugs  for  connection  to 
supply  circuits.  If  the  tea  pot  has  a tea 
ball  arrangement,  it  is  often  called  a 
“samovar,"  which  see. 

Manufacturers: 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York.  N.  Y.  “Deane.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

EDISON  ELECTRIC  APPLIANCE  CO., 
5600  W.  Taylor  St.,  Chicago,  111.  See 
display  adv.  pages.  1292,  1293. 

LANDERS.  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

Rochester  Stamping  Co.,  Rochester,  N. 
Y.  “Royal-Rochester.” 

Van  Brigfele  Tile  & Pottery  Co.,  The, 
Colorado  Springs,  Colo. 

TEAGLE  CO.,  THE. — 1125  Oregon  Ave., 
Cleveland,  Ohio.  Manufacturer  of  ignition 
magnetos  and  parts.  President  and  trea- 
surer, F.  H.  Teagle;  sales  manager,  George 
Bell. 

TEC. — Trade  name  for  electric  trucks 
manufactured  by  the  Terminal  Engineer- 
ing Co.,  17  W.  44th  St.  New  York,  N. 
Y. 

TECCO. — Trade  name  for  plug  fuses  and 
cutou*?..  panel  switches,  cleat  rosettes  and 
ground  clamps  manufactured  by  the  Tren- 
ton Electric  A Conduit  Co.,  Tyler  & Canal 
Sts.,  Trenton.  N.  J. 

TECHNICAL  AND  TRADE  JOURNALS 
OR  PAPERS,  ELECTRICAL. — See  Period- 
icals, electrical,  for  a complete  list  of 
American  and  Canadian  electrical  Journals 
having  a national  or  international  circula- 
tion. 


TECHNICAL  COLOR  A CHEMICAL 
WORKS.— 382  Hudson  St.,  New  York.  N. 
Y.  Manufacturers  of  lamp  coloring  com- 
pound, insulating  paints  and  varnishes. 
Sales  representatives,  Myers  & Schwartz. 
75  N.  Montgomery  St.,  San  Francicso.  1119 
S.  Los  Angeles  St.,  Los  Angeles,  Cal.,  303 
Maritime  Bldg.,  Seattle,  Wash. 


TECHNICAL  PRODUCTS  CO.,  INC.— 
New  York.  N.  Y.  Manufacturer  of  motor- 
driven  refrigerating  and  ice  making  ma- 
chinery. President  and  general  manager, 
Richard  D.  Kehoe;  vice-president,  E.  P. 
Hubbard:  secretary  and  treasurer,  G.  J. 
Barry.  Main  office,  501  5th  Ave.,  New 
York,  N.  Y.  Branch  offices,  53  W.  Jackson 
Blvd.,  Chicago,  111.;  Excelsior  Life  Bldg, 
Toronto,  Ont.,  Can. 


TECHNICAL  SCHOOLS.— A list  of 
American  and  Canadian  technical  schools 
and  colleges  that  have  electrical  engineer- 
ing courses  for  students  in  attendance  la 
given  under  Education,  electrical. 

TECLA  CO.,  I NC.— Detroit,  Mich.  Man- 
ufacturer of  electric  control  devices,  high- 
frequency  apparatus,  radio  instruments, 
combination  fans  and  lighting  fixtures, 
etc.  Business  established  1919.  President 
and  general  manager,  Thomas  E.  Clark ; 
vice-president,  S.  W.  Huff;  secretary  and 
treasurer,  F.  C.  Morrison. 

TEEFERRO. — Trade  name  for  grease 
cups  manufactured  by  the  Lunkenheimer 
Co.,  Cincinnati,  Ohio. 

TEES,  CONDUIT. — Special  conduit  fit- 
tings used  largely  for  making  taps  to 
floor  outlet  boxes  from  a conduit  line  run 
in  the  floor.  Of  special  value  in  large 
offices  where  many  desks  are  to  be  served 
with  telephones. 

Manufacturer: 


THOMAS  & BETTS  CO..  THE,  63  Vesey 
St.,  New  York,  N.  Y.  Illustration  shows 
the  “T  & B”  Bulk 
Tee  used  In  con- 
junction with  brasa 
floor  coupling.  It  ia 
made  of  malleable 
iron,  galvanized, 
easy  to  pull  through. 

. Three  sizes,  %-in., 

1-in.,  i /4  - in.  “T  & B”  Split  Teea 
shown  in  the  adjacent  illustration,  are 
of  malleable  iron, 
heavily  galvanized. 
Bushed  and  flanged  at 
I ioints  to  prevent  en- 
rance  of  dust.  Six 
sizes,  %,  %.  %,  1,  1, 
1,  in.,  run  through 
f . , „ with  %,  H,  %.  %,  %, 

l-in.  tap-offs,  respectively. — Adv. 


TEETH,  ARMATURE. — The  projections 
left  on  the  periphery  of  armature  cores 
after  material  has  been  removed  by  notch- 
ing to  make  the  slots. 


TEGIT. — Trade  name  for  insulating 
material  manufactured  by  the  Garfield 
Mfg.  Co.,  Garfield,  N.  J. 

TELAUTOGRAPH  CORP.— New  York, 
N.  Y.  Manufacturer  of  telautograph  sys- 
tems. President,  G.  H.  Howard;  vice- 
president,  C.  H.  George;  treasurer,  H.  M. 
Durning;  sales  manager,  J.  V.  Mitchell. 
Main  office,  448  W.  37th  St.,  New  York, 
N.  Y.  Branch  offices.  Bond  Bldg.,  Wash- 
ington, D.  C.;  Builders  Exchange,  Balti- 
more, Md.;  7 Water  St.,  Boston,  Mass.;  700 
Elliott  Sq.  Bldg.,  Buffalo,  N.  Y.;  1106  Ta- 
coma Bldg.,  Chicago,  111.;  817  Holland  Bldg., 
St.  Louis,  Mo.;  522  Shunkert  Bldg.,  Kansas 
City,  Mo.;  303  New  England  Office  Equin- 
ment  Bldg.,  Minneapolis,  Minn.;  812  Em- 
pire Bldg.,  Detroit.  Mich.;  410  Sloan  Bldg., 
Cleveland,  Ohio;  312  Bulletin  Bldg.,  Phila- 
delphia, Pa.;  2405  Union  Central  Bldg., 
Cincinnati,  Ohio;  201  Keystone  Bldg., 
Pittsburgh,  Pa.;  25  Main  St.,  E.,  Roches- 
ter, N.  Y.;  Gunter  Hotel,  San  Antonio, 
Tex.;  Adolphus  Hotel,  Dallas,  Tex.;  700 
Tompkins  St.,  Syracuse,  N.  Y.;  Grunewald 
Hotel,  New  Orleans,  La.;  Atlantic  National 
Bank  Bldg.,  Jacksonville,  Fla.;  510  Union 
St.,  Seattle,  Wash.;  240  Wilcox  Bldg.,  Los 
Angeles,  Cal.;  320  Market  St.,  San  Fran- 
cisco, Cal. 

TELAUTOGRAPH  SYSTEMS  AND 
EQUIPMENT. — Telautographs  are  systems 
of  telegraphy  which  reproduce  long-hand 
writing  or  any  other  figures  or  characters 
desired.  The  sending  operator  writes  on  a 
tablet  with  a pencil  which  is  so  linked 
to  two  arms  of  rheostats,  that  the  motions 
are  split  up  into  two  components  and  the 
resistances  varied  in  proportion  to  these 
components.  Each  of  the  rheostats  is  in 
a separate  line  circuit,  at  the  receiving 
end  of  which  a magnet  coil  is  connected. 
These  coils  are  located  in  a uniform  mag- 
netic field  maintained  by  a third  coil. 
Variations  in  the  current  values  in  the 
lines  produce  corresponding  variations  in 
the  pull  acting  between  the  receiving  coils 
and  the  constant  field.  These  coils  are 
mechanically  connected  to  arms  linked  to 
a pencil  or  pen  point,  which  thus  follows 
the  movements  of  the  transmitting  pencil, 
reproducing  anything  that  is  written.  The 
telautograph  system  is  extensively  used 
in  railway  terminals,  hotels,  clubs  and 
for  various  industrial  purposes,  especially 
where  it  is  desired  to  have  at  the  receiv- 
ing end,  a copy  of  written  orders,  in  the 
exact  handwriting  of  the  person  Issuing 
the  order. 

Manufacturer: 

Telautograph  Corp.,  448  W.  37th  St.,  New 
York,  N.  Y. 

TELE -CALL. — Trade  name  for  electric 
signaling  systems  manufactured  by  the 
Mead  Electric  Signal  Co.,  2109  Marquette 
Rd.,  Cleveland,  Ohio. 

TELECATOR. — Trade  name  for  automo- 
bile testers  manufactured  by  the  Scott 
Corp.,  105  N.  Clark  St.,  Chicago.  111. 

TELECHRON. — Trade  name  for  electric 
clocks  manufactured  by  the  Warren  Clock 
Co.,  Ashland,  Mass. 

TELECODE. — Trade  name  for  relays  for 
alarm  systems  made  by  the  Benjamin 
Electric  Mfg.  Co.,  806  W.  Washington 
Blvd.,  Chicago,  111. 

TELEFAULT. — Trade  name  for  cable 
testing  outfit  manufactured  by  W.  N. 
Matthews  & Brother,  Inc.,  2912  Easton 
Ave.,  St.  Louis,  Mo. 

TELEGRAPH. — A system  of  communica- 
tion by  means  of  impulses  or  signals  sent 
over  a wire,  which  operate  electromagnetic 
apparatus  at  the  receiving  end.  The  system 
was  invented  by  Samuel  F.  B.  Morse  in 
1837,  and  the  first  commercial  message  was 
sent  in  184  4.  For  a description  of  the  vari- 
ous branches  of  telegraphy  and  of  the  ap- 
paratus and  development,  see  Telegraphy, 
land  line,  commercial  and  technical  prog- 
ress in;  Telegraph  system,  automatic;  Tele- 
graph systems,  printing;  Submarine  cable 
telegraphy. 

TELEGRAPH  APPARATUS,  AUTO- 
MATIC TRANSMITTING  AND  RECEIV- 
ING. — This  Is  apparatus  used  on  tele- 
graph lines  in  which  very  heavy  traffic 
may  be  handled  by  comparatively  few  op- 
erators. The  automatic  transmitting  ap- 
paratus consists  of  transmitters  into  which 
a perforated  tape  is  fed.  This  tape  may 
be  prepared  on  a perforator  as  in  print- 
ing telegraph  systems  or  on  a special  ma- 
chine which  will  send  the  message  in  the 
Morse  code.  The  receiving  apparatus  is 
quite  varied,  and  may  consist  of  some  type 
of  a recorder,  printer  or  stock  ticker. 
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Also  see  Telegraph  systems,  printing  and 
Telegraph  stock  tickers. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville  Cen- 
tre, N.  Y. 

Kleinschmidt  Electric  Co.,  Inc.,  36  Flat- 
bush  Ave.,  Ext.,  Brooklyn,  N.  Y. 
Morkrum  Co.,  1410  Wright  wood  Ave., 
Chicago,  111. 

Piersen  Mfg.  Co.,  The,  700  E.  8th  St 
Topeka,  Kans. 

Vibroplex  Co.,  The,  825  Broadway,  New 
York,  N.  Y.  “Martin  Vibroplex”  send- 
ing machine. 

TELEGRAPH  CIRCUITS.— See  Circuits, 
telegraph. 

TELEGRAPH  KEYS.— See  Keys,  tele- 
graph. 

TELEGRAPH  MESSENGER  CALLS.— 
See  Calls,  messenger,  district  and  tele- 
graph . 

TELEGRAPH  PROTECTORS.— See  Pro- 
tectors, telephone,  telegraph  and  fire 
alarm. 

TELEGRAPH  RELAYS.— See  Relays, 
telegraph. 

TELEGRAPH  RESONATORS.— See  Re- 
sonators, telegraph. 

i-7£yf?KAPH  SETS.  AMATEUR  AND 
MISCELLANEOUS. — These  are  usually 
small  sets  of  telegraph  instruments,  com- 
prising a transmitting  key  and  sounder. 
They  are  used  principally  for  practice  work 
by  amateurs  or  men  desiring  to  learn  tele- 
graph operating.  Amateurs  often  use 
them  in  the  construction  of  short  lines 
between  homes,  etc.  Before  taking  up  ra- 
dio telegraphy  it  is  desirable  for  a stu- 
dent to  experiment  with  one  of  these  wire 
telegraph  sets. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place.  Upper 
Montclair.  N.  J.  "Amco." 

Bunnell  & Co..  J.  H..  32  Park  Place,  New 
York.  N.  Y.  “Bunnell.” 

De  Forest  Radio  Telephone  A Tele- 
graph Co..  1415  Sedgwick  Ave.,  New 
York.  N.  Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
Manhattan  Electrical  Supply  Co.,  Inc..  17 
Park  PI.,  New  York.  N.  Y.  “Excel- 
sior.” “Eureka,”  “Giant,”  “Mesco.” 

. St.  John,  Thomas  M.,  East  Windham, 
N.  Y. 

Tr^sco,  1201  Kahl  Bldg.,  Davenport, 
Iowa.  “Perfection.” 

TELEGRAPH  SETS,  MILITARY  OR 
FIELD. — Military  communication  requires 
telegraph  sets  that  operate  on  small  dry 
batteries  and  are  compact,  strong,  sim- 
ple, accessible  and  weatherproof.  Two 
general  types  of  field  sets  are  now  used 
extensively  by  the  United  States  Army. 
One  is  an  induction  telegraoh  set.  con- 
sisting of  a key,  two  dry  batteries,  an 
induction  coil  and  a polarized  sounder. 
When  the  key  is  closed,  an  instantaneous 
current,  of  fairly  high  voltage,  flows  from 
the  secondary  onto  the  line,  pulling  down 
the  armature  of  the  polarized  sounders. 
When  the  circuit  Is  broken,  the  instanta- 
neous current  in  the  opposite  direction 
pulls  the  armatures  against  their  upper 
stops.  With  slight  modifications  this  set 
mav  be  used  on  commercial  lines  for  either 
8imnlex  or  duplex  operation. 

The  other  type,  called  the  service  buz- 
zer. is  more  generally  used  and  in  con- 
nection with  all  kinds  of  lines  of  com- 
munication. It  may  be  used  as  a tele- 
phone, and  as  a telegraph  set  or  buzzer 
will  operate  on  improvised  lines  even  after 
they  arc  broken.  Sections  of  operating 
Morse  lines  may  be  used  for  either  tele- 
phone or  telegraph  without  causing  any 
interference.  It  depends  for  its  operation 
upon  the  effects  of  self-induction  and  in 
telegraphy  receives  the  signals  in  a tele- 
phone receiver  as  a high-pitched  hum. 
The  entire  instrument  is  mounted  in  a 
leather-covered  aluminum  case  and  may 
be  operated  with  the  cover  closed  in  in- 
clement weather. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst, 
111. 

TELEGRAPH  SOUNDERS.— See  Sound- 
ers, telegraph. 
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TELEGRAPH  8TOCK  TICKERS.— One 

form  of  a printing  telegraph,  comprising 
a transmitter  and  a number  of  receiving 
instruments.  The  principal  feature  of  the 
transmitter  is  a reversing  commutator 
which  sends  alternating  current  over  the 
line,  causing  the  printing  type  wheels 
on  all  receivers  to  run  in  synchronism 
with  the  transmitting  cylinder.  Depressing 
a given  key  will  always  stop  the  trans- 
mitting cylinder  and  type  wheels  in  the 
same  place,  and  the  printing  magnets  then 
press  the  recording  tape  against  the  type 
wheels,  thus  printing  the  character  cor- 
responding to  the  key  depressed  at  the 
sending  station.  They  are  extensively 
used  for  transmitting  stock  and  other 
market  quotations. 

Manufacturers: 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell/’ 

Foote,  Pierson  & Co.,  Inc.,  160-162 
Duane  St.,  New  York,  N.  Y.  “F.  P. 
& Co." 

Kleinschmidt  Electric  Co,  Inc.,  36  Flat- 
bush  Ave.,  Brooklyn,  N.  Y. 

Lamson  Electrical  & Mfg.  Co.,  625  W. 
Jackson  Blvd.,  Chicago,  111. 

TELEGRAPH  SYSTEMS,  AUTOMATIC. 
—The  following  are  the  most  important 
systems  of  telegraphy  in  which  the  sig- 
nals are  transmitted  and  received  Inde- 
pendently of  operators. 

Autographic  Telegraphy.  A system  of 
writing  telegraph  in  which  the  message 
is  transmitted  as  fast  as  it  is  written  and 
is  not  prepared  In  advance. 

Facsimile  Telegraphy.  A system  which 
permits  the  transmission  and  reproduc- 
tion of  any  combinations  of  lines,  such  as 
handwriting,  etchings,  etc. 

Printing  Telegraphy.  Automatic  sys- 
tems in  which  the  message  is  prepared 
on  a tape  or  keyboard  and  is  recorded  by 
means  of  a type  wheel  which  prints  the 
message  on  a tape  or  in  page  form  at  the 
receiving  station. 

Quadruple-Duplex.  A system  used  in 
connection  wRh  printing  telegraphy,  by 
means  of  which  eight  messages  can  be 
transmitted  simultaneously  over  each  cir- 
cuit, four  in  each  direction. 

Telautograph.  A form  of  facsimile  tele- 
graph. For  description  and  manufactur- 
ers see  Telautograph  systems  and  equip- 
ment. 

Writing  Telegraph.  An  automatic  sys- 
tem using  a perforated  tape  for  trans- 
mitting the  signals,  which  are  received 
in  the  form  of  a permanent  record  simi- 
lar to  handwriting. 

TELEGRAPH  SYSTEMS,  MANUAL- 

The  following  are  the  most  important 
systems  of  telegraphy  In  which  the  mes- 
sages are  transmitted  and-jvgceived  by 
operators.  - - — - 

DIplex  System.  A system  by  which  two 
messages  can  be  transmitted  simultane- 
ously over  the  same  circuit,  in  the  same 
direction. 

Duplex  System.  A system  by  which  two 
messages  can  be  sent  simultaneously  over 
the  same  circuit  in  opposite  directions. 
Also  see  Duplex,  bridge;  Duplex,  differen- 
tial ; Duplex,  polar. 

Duplex-Diplex  System.  A system  which 
permits  the  transmission  of  duplex  or 
diplex  messages,  but  not  both  simul- 
taneously. 

Morse  Closed-Circuit  System.  A system 
used  extensively  In  the  United  States,  In 
which  the  circuit  is  normally  closed  through 
the  transmitter  keys  and  the  relays  are 
energized.  By  opening  and  closing  any 
transmitter  key,  the  sounders  can  be  made 
to  vibrate,  thus  delivering  the  message. 

Morse  Open-Circuit  System.  A system 
used  mostly  in  Europe,  operating  in  a 
similar  manner  to  the  closed-circuit  but 
differing  in  having  the  transmitter  keys 
normally  open  and  the  relays  de-ener- 
gized.  the  battery  being  in  use  only  when 
messages  are  being  sent. 

Quadruplex  System.  A system  by  which 
four  messages  can  be  sent  simultaneously 
over  the  same  wire  or  circuit,  two  in  each 
direction. 

Simplex  System.  Simplex  or  single 
working  systems  are  those  which  permit 
but  one  message  to  be  sent  at  one  time. 

Synchronous  System.  A system  in  which 
the  transmission  and  reception  of  signals 
is  dependent  upon  the  synchronous  opera- 
tion of  similar  commutators  or  other  de- 
vices located  at  the  sending  and  receiv- 
ing stations  of  a circuit,  which  make 
possible  a more  complete  use  of  the  line, 
by  consecutively  connecting  to  the  line 
separate  sets  of  transmitters  and  receiv- 
ers in  operation. 


TELEGRAPH  SYSTEMS,  PRINTING— 

Printing  telegraphs  in  general  are  auto- 
matic telegraph  systems,  controlled  by  a 
keyboard  whose  operation  depends  pri- 
marily upon  the  uniformity  of  revolution 
of  a cylinder  or  disk  at  the  transmitting 
station  with  a type  wheel  or  disk  at  the 
receiving  station.  There  are  three  prin- 
ciples ot  operation  in  use,  the  step-by-step 
method,  synchronous  disk  method,  and 
those  actuated  by  electrical  signals  vari- 
able in  character  and  succession,  with  me- 
chanical transmitters. 

The  latter  principle  is  now  coming  into 
general  use  and  its  development  has  come 
at  an  opportune  time.  The  pole  lines  have 
nearly  reached  their  maximum  wire-car- 
rying capacity,  but  by  means  of  the  key- 
board transmitters  in  synchronous  multi- 
plex relation  to  page  printers,  the  actual 
message- carrying  capacity  of  the  circuits 
has  been  increased  as  much  as  400%.  In 
audition  to  increasing  the  volume  of  traffic 
handled,  the  printing  telegraph  has  also 
decreased  the  message  cosi,  especially 
where  traffic  is  heaviest.  They  are  now 
used  extensively  by  the  Western  Union 
Telegraph  Co.,  whicn  handles  approximate- 
ly luO.OUO.OOO  messages  per  year  by  means 
of  the  printers.  The  Associated  Press  also 
distributes  news  among  newspaper  offices 
in  New  York,  Pittsburgh,  Chicago,  Mil- 
waukee, St.  Paul  and  Minneapolis,  by 
means  of  the  printers. 

In  these  systems  the  messages  are  first 
prepared  on  a tape  with  a keyboard  per- 
forator. The  perforators  have  five 
punches  and  the  tape  is  perforated  on  a 
slight  bias  to  permit  a small  time  inter- 
val between  signals;  32  combinations  can 
be  obtained  by  means  of  the  five  holes, 
permitting  transmission  of  complete  alpha- 
bet, figure  shift,  spacing,  lining,  backing, 
etc  The  tape  is  fed  into  the  distributor 
passing  over  five  pins  which  make  con- 
tact depending  on  the  perforations  and 
correspondingly  send  either  positive  or 
negative  impulses  over  the  line  by  means 
of  a disk  rotating  in  synchronism  with  a 
similar  disk  at  the  receiving  station.  A 
correcting  device  operates  each  revolution 
to  keep  the  two  in  correct  relation. 

At  the  receiving  station  the  incoming 
signals  are  stored  in  relays  until  the  letter 
is  completed.  The  various  combinations 
cause  a rotating  type  wheel  on  the  printer 
to  stop  at  the  corresponding  letter,  which 
is  then  printed  on  a sheet  of  paper. 

At  present  the  Western  Union  Telegraph 
Co.  uses  a quadruplex-duplex  set,  equipped 
for  the  simultaneous  transmission  of  eight 
messages,  four  in  each  direction.  This 
requires  at  each  end  of  the  line  a dis- 
tributor with  driving  fork  and  impulse 
motor,  four  tiansmitters,  four  automatic 
control  units,  four  printer  units,  line  and 
- locaj^  relays,  and  duplex  balancing  equip- 
ment. Tbe  system  is  quite  flexible  and 
by  means*  or  swishing  arrangements  and 
repeaters,  branch  and  connecting 

lines  equipped  with  pi4^ting  apparatus 
may  be  connected  together^ 


been  widely  applied  in  the  company’s 
service. 

The  Western  Union  Telegraph  Co.  also 
uses  the  Morkrum  duplex  printing  tele- 
graph system  on  many  of  its  lines.  This 
system  has  been  in  continuous  use  since 
1910  and  has  been  widely  applied  in  the 
telegraph  service  of  railroads  in  the 
United  States  and  Canada  and  by  the  two 
large  commercial  telegraph  companies  in 
Canada.  The  machine  is  manufactured  by 
the  Morkrum  Co.,  of  Chicago,  which  also 
has  recently  placed  on  the  market  a sim- 
plified printer  for  special  service,  known 
as  the  Teletype  printer. 

The  Postal  Telegraph -Cable  Co.,  al- 
though it  does  not  at  the  present  time 
use  any  of  the  printing  telegraph  sys- 
tems available,  gave  an  extensive  tryout 
to  the  Rowland  octoplex  printer  in  the 
years  1907  and  1908.  The  company  also 
used  the  Wright  system  from  1909  until 
1911,  and  the  first  Morkrum  Installation 
made  (1910)  was  on  a Postal  wire. 

Other  printing  telegraph  systems  likely 
soon  to  be  introduced  in  American  tele- 
graph service  include  the  simplified  printer 
developed  by  Dr.  L».  M.  Potts,  of  Balti- 
more, Md.,  and  a system  developed  by  the 
Kleinschmidt  Electric  Co.,  Inc.,  of  New 
York. 

TELEGRAPH  TYPEWRITERS.— These 
are  practically  the  same  as  ordinary  type- 
writers and  are  used  by  operators  In  copy- 
ing a message  as  It  comes  in  over  the 
wire.  By  using  the  typewriters  the  oper- 
ators can  copy  much  faster  and  can  make 
a more  legible  copy  than  by  hand  writ- 
ing. The,  typewriter  keyboard  is  some- 
times the  standard  keyboard  and  in  other 
cases,  since  only  the  capital  or  upper- 
case letters,  the  numbers  and  period  are 
used,  some  of  the  keys  and  the  shift  key 
are  omitted. 


Manufacturer:  

Kleinschmidt  Electric  Co..  Inc.,  36  Flat- 
bush  Ave.,  Brooklyrt,  N.  Y. 


TELEGRAPHONE.  — Trade  name  for 
telephone  and  telegraph  composite  system 
manufactured  by  the  National  Telegra- 
phone  & Supply  Co.,  317  Mills  St..  El 
Paso,  Tex. 

TELEGRAPHONE.  — Trade  name  for 
telephone  train  dispatching  systems  manu- 
factured bv  the  Railway  Telephone  Mfg. 


TELEGRAPHS,  SHIP.— The  term  ship 
telegraph  is  more  or  less  a misnomer,  in- 
asmuch as  it  usually  does  not  operate 
as  other  telegraph  systems.  It  is  essen- 
tially a mechanical  device  consisting  of  a 
series  of  brass  dials  or  disks  in  various 
stations  on  the  ship,  which  are  operated 
in  reponse  to  pulls  on  a brass  wire  or 
chain.  These  convey  the  necessary  navi- 
gation signals  to  the  proper  persons.  Elec- 
tric telegraphs  are  also  used  occasionally 
on  large  vessels  in  communicating  signals 
for  anchoring,  steering,  docking,  etc. 
These  consist  of  transmitters  and  indi- 
cators. Also  see  Signaling  systems,  ma- 
rine. 


Manufacturers: 

Kleinschmidt  Electric  Co.,  Inc.,  2?  Flat 
bush  Aye.,  Brooklyn,  N.  Y.  v 

Morkrum  Co.,  1410  Wrightwood  i^ye* 
Chicago,  111.  “Teletype.”  i 

Western  Electric  Co.,  Inc.,  195  BroaoSJ 
way.  New  York,  N.  Y. 

TELEGRAPH  SYSTEMS,  PRINTING, 
COMMERCIAL  DEVELOPMENT  OF— 
The  development  of  printing  telegraph 
systems  began  in  the  United  States  as 
early  as  the  year  1849,  when  the  House 
Printing  Telegraph  Co.  was  organized. 
Lines  were  built  between  New  York  and 
Boston;  to  Philadelphia,  Buffalo,  Cincin-* 
natl,  and  other  cities.  This  pioneer  printer 
worked  satisfactorily,  but  was  cumber- 
some and  slow.  Then  followed  the  Hughes 
printer,  the  Phelps  printer,  the  Bucking- 
ham printer,  the  Rowland  printer  and  the 
Wright  printer.  Each  system  was  given 
an  extended  tryout  in  service,  but  in  the 
course  of  time  gave  way  to  the  original 
and  competing  Morse  system,  which 
proved  more  reliable,  more  economical  and 
was  simpler. 

In  1907  the  Buckingham  system  was  re- 
vived as  the  Buckingham-Barclay  system 
and  was  used  for  four  or  five  years  quite 
extensively  by  the  W’estern  Union  Tele- 
graph Co.  The  replacement  of  this 
system  began  in  1913  when  Western 
Union  engineers  built  up  an  improved 
printing  teiegraph  system  based  on  the 
inventions  of  Donald  Murray,  of  London, 
Eng.  Several  modifications  and  improve- 
ments were  made  and  the  system  has 


Manufacturer: 

Cory  & Son,  Inc.,  Charles,  183-187  Varick 
St..  New  York,  N.  Y. 
TELEGRAPHY— A system  of  communi- 
cation in  which  messages  are  transmitted 
by  means  of  electromagnet ically  operated 
\aignals  passing  over  wire  or  wire  and 
ground  circuits. 

d^ELEGRAPHY  AND  TELEPHONY, 
/>dV1UND. — A system  of  communication 
P^rNeh  the  ground.  See  Ground  teleg- 
raohv\and  telephony. 

ra^\GRAPHY,  LAND  LINE,  COMMER- 
TECHNICAL  PROGRESS  IN. 

— Morse’X  telegraph,  introduced  in  the  year 
1844  wasVa  "marking’  teiegraph.  that  is. 
thl*’ J^i\ed  signals  were  marked  by  a 
itvin«e^fn  striP  of  moving  paper  tape. 

electromagnetically  oper- 
hTa  \ne  current  being  Interrupted 
a J,®d  the  \ by  mean8  of  a sending  key. 

SJ?d  ^Tfi^^Jperator  transmitted  the  ele- 
«dPhabet  ln  sbort  and  tong 

rjrnkA«_“dnt«“iand  ‘‘dashes.’’  It  was  but 
strokes  dots  Lj  experienced  telegraphers 
a few  years  un^^y^  read  the  incoming 
^covered  they1 V d made  by  the  armature 
si^IJal®  ky  the  swnU^d  from  that  discovery 

Slv^ped  «"“em  of  M°rS* 

tel^SimPliR'4ft  until  *866,  there  were  in  ex- 
o1?^ ri?A  nVilni^or  °*  independent  tele- 
^ JLU Parts  of  the  United 

°TJ«P^hlf  iitt*r  year  the  headquar- 

fira  of  thi  Wo-IaIV  Union  Telegraph  Co. 
ters  of  the  Wester  ‘hegter,  n.  Y.,  to  New 
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York  City,  and  thenceforward  consolida- 
tions continued  until  at  the  present  there 
are  two  major  competing  commercial  tele- 
graph organizations — the  Western  Union 
Telegraph  Co.,  and  the  Postal  Telegraph- 
Cable  go.  Including  small  companies, 
there  are  21  land  telegraph  companies  own- 
ing approximately  230,000  miles  of  pole 
lines  carrying  2,000,000  miles  of  main  single 
wire.  In  addition  to  this  the  American 
railroads  own  and  operate  about  80,000 
miles  of  pole  lines  and  340,000  miles  of 
wire.  There  are  a total  of  about  30,000 
telegraph  offices,  of  which  about  82%  are 
railway  offices  and  the  remainder  operated 
solely  by  the  telegraph  oompanies.  The 
Western  Union  at  present  handles  about 
70%  of  its  trunk  line  traffic  by  means  of 
printing  telegraph  systems,  while  the 
Postal  handles  all  of  its  large  traffic  by 
means  of  Morse  telegraphy  alone. 

The  technical  improvements  which  have 
been  made  in  Morse  telegraphy  have  been 
important  and  have  brought  material  ad- 
vantages when  viewed  in  retrospect.  From 
relatively  short  circuits  and  slow  speeds  of 
operation  the  wire  service  has  reached  a 
stage  where  direct  telegraph  circuits  are 
operated  continuously  between  all  of  the 
large  cities.  Direct  circuits  are  worked  be- 
tween New  York  and  San  Francisco;  New 
York  and  Seattle;  New  York  and  New 
Orleans;  New  York  and  Dallas,  Texas,  and 
between  other  cities  as  widely  separated. 
These  long  circuits  are  operated  duplex; 
that  is,  one  message  is  passed  in  each 
direction  simultaneously  over  one  wire.  In 
certain  territories  where  there  is  a min- 
imum of  inductive  disturbance  from  neigh- 
boring high-tension  power  lines,  single 
wires  are  carrying  two  messages  in  each 
direction  simultaneously— quadruplex  oper- 
ation. Also,  "pairs"  of  main  line  wires 
are  being  used  for  simultaneous  telephone 
and  telegraph  transmission,  while  combi- 
nations of  pairs  are  being  used  to  carry 
physical  and  phantom  telephone  circuits 
and  telegraph  transmission  in  both  direc- 
tions simultaneously. 

Morse  "hand  transmission"  has  been  Im- 
proved by  the  introduction  of  semiauto- 
matic transmitters  of  the  vibratory  lever 
type.  Operators  using  these  sending  ma- 
chines are  today  handling  100  telegrams 
per  hour  on  long  circuits.  Instruments 
used  for  repeating  signals  from  one  circuit 
into  another  have  been  considerably  im- 
proved in  order  to  pass  accurately  the 
high-speed  signals  transmitted  by  means  of 
the  semiautomatic  transmitters. 

Along  engineering  lines  vast  advances 
have  been  made  during  recent  years  in 
the  character  and  workmanship  of  ter- 
minal office  equipment  installed.  The 
switchboard,  terminal  room,  and  power 
room  equipment  of  modern  telegraph  of- 
fices compare  favorably  with  installations 
in  other  branches  of  electrical  engineer- 
ing. Development  work  now  under  way 
has  in  view  further  employment  of  under- 
ground cables  in  telegraph  working.  Ter- 
minal instruments  which  will  operate  on 
low  current  values  are  being  developed  In 
various  telegraph  laboratories. 

TELEMEGAFONE. — Trade  name  for 
loud  speaking  telephones  manufactured  by 
the  Magnavox  Co.,  2725  E.  14th  St.,  Oak- 
land, Cal. 

TELEPHONE. — Any  device  for  trans- 
mitting sound  (especially  articulate 
speech)  to  a distance  by  means  other  than 
air  is  a telephone.  A speaking  tube  Is 
not  a telephone,  but  the  acoustic  telephone 
Is  properly  a telephone.  The  electric  tele- 
phone is  the  most  prevalent,  because  it 
works  the  longest  distances. 

Acoustic  Telephone.  A telephone  which 
transmits  sound  by  mechanical  vibrations 
of  a body,  usually  a wire.  A common 
form  once  used  was  made  of  two  metal 
diaphragms  whose  centers  were  connected 
by  a tightly  stretched  wire.  The  wire 
vibrated  longitudinally. 

Electric  Telephone.  This  is  the  most 
widely  used  form  of  a telephone  and  is 
an  electrical  device  for  transmitting  sound 
from  one  place  to  another.  It  does  it  by 
means  of  an  electrical  wave  whose  shape 
or  component  frequencies  are  nearly  like 
that  of  the  sound  and  controls  the  genera- 
tion of  the  electric  wave.  A line  conducts 
the  electricity  to  the  distant  place.  A re- 
ceiver converts  the  electric  wave  back 
again  Into  sound.  The  electric  telephone 
was  invented  In  1876  by  Dr.  Alexander 
Graham  Bell. 

Electric  telephones  or  telephone  sets 
may  be  connected  in  various  ways  and 
either  in  series  or  multiple  (called  bridge 
connection).  The  series  magneto  tele- 


phone is  a telephone  instrument  in  which 
the  bell  and  the  hand  generator  are  in 
series  with  each  other  and  which  is 
adapted  to  be  connected  in  series  on  a 
party  line.  The  bell  resistance  is  from  80 
to  125  ohms.  The  generator  is  normally 
shunted  out.  It  is  not  much  used  now. 
The  series  common-battery  telephone  is 
an  instrument  in  which  the  transmitter 
and  a nonpolar  receiver  are  placed  in 
series  with  each  other.  The  receiver  is 
polarized  by  the  battery  current  from  the 
central  office.  The  bridging  telephone  is 
a telephone  instrument  which  is  made  to 
be  bridged  across  a party  line  or  a toll 
line.  The  line  has  high  impedance  and  a 
resistance  from  1000  ohms  to  2500  ohms. 
The  hand  generator  is  normally  open,  but 
is  connected  in  parallel  with  the  bell  when 
the  handle  is  turned  to  ring.  It  is  much 
used  on  rural  lines. 

A telephone  installed  on  an  individual 
line,  or  the  chief  Instrument  at  one  sub- 
scriber's station  on  a party  line  is  called 
the  “main  set."  There  may  be  another 
set  called  the  extension  set,  which  Is  a 
subscriber  set  or  telephone  on  a private 
branch  exchange.  Also  a telephone  in- 
strument added  to  a main  station  on  a 
subscriber  line  for  the  convenience  of  the 
subscriber.  There  is  no  separate  listing 
in  the  directory.  Subscribers’  sets  are 
usually  called  “sub-sets." 

'TELEPHONE  AND  TELEGRAPH  COM- 
POSITE SYSTEM  EQUIPMENT.— Com- 
posite telephone  and  telegraph  sets  per- 
mit the  use  of  both  sides  of  a metallic 
circuit,  used  primarily  for  telephony,  as 
telegraph  circuits.  This  gives  two  tele- 
graph circuits,  one  circuit  per  wire  with 
ground  return,  and  in  addition  one  metal- 
lic telephone  circuit.  An  Impedance  coil 
and  a condenser  are  used  to  prevent  or 
retard  the  rise  of  current  and  e.  m.  f. 
in  the  line  when  the  key  Is  closed.  With- 
out such  retardation  the  sharp  rise  and 
fall  of  the  current  would  make  a click  in 
the  telephone  receiver  and  make  that  cir- 
cuit noisy  and  communication  impossible. 

Manufacturers: 

National  Teleerapbone  & Supply  Co.,  317 
Mills  St..  El  Paso,  Tex.  “Telegra- 
phone." 

Stromberg-Carlson  Telephone  Mfg.  Co.. 

1050  University  Ave.,  Rochester.  N.  Y. 
Western  Electric  Co..  Tne.,  195  Broad- 
wav.  New  York.  N.  Y. 

TELEPHONE  ARMS.— See  Brackets, 
desk  telephone. 

TELEPHONE  BELLS.— See  Bells,  tele- 
phone. 

TELEPHONE  BOOTHS.— See  Booths, 
telephone. 

TELEPHONE  BOXES.— See  Boxes,  tele- 
phone, wall  set. 

TELEPHONE  CABINETS  (BATTERY). 

— See  Cabinets,  battery,  telephone. 

TELEPHONE  CABLES.— See  Cables, 
telephone  and  telegraph,  aerial  and  under- 
ground; Cab’e.s,  telephone  and  telegraph, 
interior:  Cables,  telephone  and  telegraph, 
submarine. 

TELEPHONE  , CHANGERS  (POLE).— 

See  Changers,  polarity  or  pole  for  tele- 
phone circuits. 

TELEPHONE  CIRCUITS.— See  Circuits, 
telephone. 

TELEPHONE  COILS  (I NDUCTION).— * 

See  Coils,  induction,  telephone. 

TELFPHON  E COIN  COLLECTORS.— 
See  Coin  collectors,  telephone  station  and 
toll. 

TELEPHONE  CONDENSERS.  — See 

Condensers,  static,  telephone  and  tele- 
graph. 

TELEPHONE  CORDS.— See  Cords, 
flexible,  telephone  switchboard  and  re- 
ceiver. 

TELFPHONE  CUSHIONS  (RECEIVER). 

— See  Cushions,  ear,  telephone  receiver. 

TELEPHONE  DROPS.— See  Drops,  tele- 
phone switchboard. 

TELEPHONE  FRAMES  (DISTRIBUT- 
ING).— See  Frames,  distributing,  tele- 
phone. 

TELEPHONE  FUSES.— See  Fuses,  tele- 
phone and  telegraph,  miscellaneous. 

TELEPHONE  GENERATORS  (MAG- 
NETO).— See  Generators,  magneto  tele- 
phone. 

TELEPHONE  HEAT  COILS.— See  Heat 
coils,  telephone. 

TELEPHONE  INSULATORS.— See  In- 
sulators, telephone  and  telegraph. 
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TELEPHONE  JACKS.— See  Jacks  for 
portable  telephones;  Jacks,  telephone, 
switchboard. 

TELEPHONE  LINE  TROUBLES.— See 

Line  troubles,  telephone. 

TELEPHONE  METERS.— See  Meters, 
telephone,  call  counting;  Meters,  telephone, 
long-distance,  call  measuring. 

TELEPHONE  MOUTHPIECES.  — See 
Mouthpieces  and  mufflers,  telephone. 

TELEPHONE  OPERATOR’S  LOAD.— See 
Load,  telephone  operator’s. 

TELEPHONE,  PORTABLE.— A telephone 
instrument  which  may  be  carried  from 
place  to  place  and  used  by  attaching  it  to 
any  telephone  line  for  which  it  is  adapted. 
It  is  usually  built  compactly  in  a box,  with 
a carrying  strap  and  mu«h  used  by  repair 
men,  line  patrolmen,  train  crews,  etc.,  to 
communicate  on  street  and  interurban  sys- 
tems, transmission  lines,  etc. 

TELEPHONE  PHANTOM  COILS.— See 
Phantom  repeating  coils,  telephone. 

TELEPHONE  PLUGS.— See  Plugs,  tele- 
phone cord. 

TELEPHONE  PROTECTORS,— See  Pro- 
tectors, telephone,  telegraph  and  fire  alarm. 

TELEPHONE  RECEIVERS.— See  Receiv- 
ers, telephone,  combined  transmitters  and; 
Receivers,  telephone,  head  type;  Receivers, 
telephone,  loud  speaking. 

TELEPHONE  RELAYS.— See  Relays,  tel- 
ephone. 

TELEPHONE  RINGERS.  — See  Ringers, 

telephone. 

TELEPHONE  RINGING  MACHINES* — 

See  Ringing  machines,  telephone. 

TELEPHONE  SELECTIVE  CALLING 
SYSTEMS. — There  are  three  principal  types 
of  selective  calling  systems  used  on  party 
lines.  They  are  as  follows: 

Harmonic  Signaling.  This  is  a method 
of  selective  ringing  which  uses  alternating 
current  of  different  frequencies,  and  for 
each  frequency  a bell  which  is  tuned  to 
respond  to  that  frequency  alone.  The  mul- 
tiple harmonic  system  uses  16  2/3,  25,  33  1/3, 
50  and  66  2/3  cycles  per  second  (all  but  one 
are  multiples  of  the  lowest).  The  non- 
multiple system  uses  20,  30,  42,  54  and  66 
cycles  per  second. 

Selective  Signaling  or  Ringing.  Often  It 
is  desirable  on  a party  line  that  no  bell 
shall  ring  except  that  of  the  called  station. 
Any  means  of  ringing  bells  which  does  this 
is  selective  signalirlg.  The  older  means  is 
biased  bells,  rung  by  pulsating  current  or 
direct  and  alternating  current  combined. 
The  later  means  is  harmonic  bells,  rung 
by  alternating  currents  of  different  fre- 
quencies. See  preceding  paragraph. 

Semiselective  Signaling.  This  is  a spe- 
cial means  for  party  lines,  in  which  each 
bell  sounds  part  of  the  signals.  It  requires 
a few  code  signals,  but  no  subscriber  hears 
all  of  the  calls.  It  is  a cross  between  open 
code  ringing  and  full  selective. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut." 

Couch  Co.,  Inc.,  S.  H..  Arlington  and 
• Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  “Intercommuniphone." 

Hall  Switch  & Signal  Co.,  Garwood,  N.  J. 

Lelch  Electric  Co.,  Genoa,  111. 

Liddell  Electric  Mfg.  Co.,  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown." 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

North  Electric  Mfg.  Co.,  The,  Gallon. 
Ohio. 

Railway  Electric  Mfg.  Co.,  250-2  W. 
Water  St.,  Milwaukee,  Wis.  “Remco.” 

Screw  Machine  Products  Corp.,  The,  1012 
Eddy  St.,  Providence,  R.  I. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TELEPHONE  SERVICE  STATISTICS. — 

The  first  public  telephone  exchange  was 
opened  for  business  at  New  Haven,  Conn., 
on  January  25,  1878.  In  1880  the  first  cen- 
sus of  the  industry  was  taken,  and  due  to 
fhe  fact  that  most  of  the  telephone  systems 
reporting  had  just  started  operations  during 
the  year  the  reports  obtained  by  the  Bu- 
reau of  the  Census  were  incomplete.  In 
that  year,  148  systems  reported  3338  em- 
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ployes,  437  exchanges  with  34,305  miles  of 
wire  and  54.319  telephones  connected.  The 
capital  stocks  and  funded  debt  was  $14,-. 
605,787.  By  1890  when  the  next  census 
was  taken  the  number  of  systems  had  den 
creased  to  53,  but  they  had  8645  em- 
ployees, 1241  exchanges,  240,412  miles  of 
wire  and  233,678  telephones.  The  capital 
stocks  and  funded  debt  amounted  to  $72,- 
341,736.  While  these  figures  are  inter- 
esting to  show  the  rapid  growth  of 
the  telephone  Industry,  they  are  not  strict- 
ly comparable  with  those  given  in  the 
table  below,  which  were  obtained  by 
the  Bureau  of  the  Census  In  its  census  of 
electrical  industries.  These  figures  are  for 
public  telephone  systems  and  do  not  in- 
clude lines  operated  exclusively  by  rail- 
toads  or  those  connecting  branches  or  de- 
partments of  manufacturing  or  mercantile 
establishments,  hotels,  mines,  etc.,  or  those 
operated  exclusively  by  the  government, 
whether  federal,  state  or  municipal. 


1917 

No.  of  systems.  53,234 
Miles  of  wire 
(in  thousands)  28,827 
N o.  of  telephones 
(thousands)  . . 11,716 
Telephones  per 
1000  population  113 
No.  of  public 
exchanges  ...  21,175 
No.  of  messages 

(millions)*  ..  19,809 
No.  of  em- 
ployees*   244,490 

Salaries  and 
wages 

( thousands)  *. . 169,655 
Average 
messages  per 
telephone*  . . . 2,043 

Total  re  venue*.  372,502 
Operating 
expenses 

( thousands)  *. . 313,103 
Capital 

(thousands)  *1,169,074 


1912 

32,233 

1907 

22,971 

1902 

9,136 

20,248 

12,999 

4,900 

8,729 

6,118 

2,371 

91 

72 

30 

18,365 

15,527 

10,361 

13,735 

10,400 

5,070 

183,361 

144,169 

78,752 

96,040 

68,279 

36,255 

1,875 

253,894 

2,190 

175,750 

2,140 

86,852 

202,568 

134,525 

65,164 

970,691 

739,877 

348,031 

•Companies  with  annual  incomes  over 
$5,000  only. 

Data  give  figures  covering  the  whole  year. 

Some  of  the  figures  given  above  apply 
only  to  the  larger  systems,  as  the  figures 
are  not  available  for  systems  with  annual 
Incomes  under  $5,000.  The  systems  listed 
comprise  such  a large  percentage  of  the 
total  that  the  figures  may  be  used  for  com- 
paiison.  The  relative  importance  of  the 
smaller  companies  is  shown  bv  the  fact 
that  in  1917  the  total  number  or  employees 
for  all  systems  was  262,629  with  a total 
amount  paid  in  salaries  and  wages  of 
$175,670,449.  The  estimated  number  of 
messages  was  21.845,722.335.  These  figures 
are  but  a small  increase  over  those  given 
in  the  table. 

In  the  above  table  2200  systems  re- 
ported an  annual  income  of  $5,000  or  more 
in  1917.  Considerably  more  than  half  of 
these  larger  telephone  systems  are  located 
in  the  Middle  West;  Illinois,  Ohio  and  In- 
diana lead  in  the  order  named  for  states 
ha\Ing  the  largest  number  of  large  systems. 
The  largest  wire  mileage  of  all  the  states  is 
in  New  York  with  14.4%  of  the  total;  Illi- 
nois. Pennsylvania  and  Ohio  follow.  The 
greatest  density  of  telephones  per  1000  of 
population  is  in  the  Middle  West,  with  Iowa 
and  Nebraska  leading. 

In  the  last  ten  years,  the  increase  in  tfre 
miles  of  wire  installed  has  been  accom- 

J)anied  by  an  increase  almost  twice  as 
arge  in  the  proportion  of  wire  installed 
underground.  In  1907,  38.4%  of  the  total 
was  underground  and  in  1917  this  percent- 
age had  increase  to  51.5. 

The  figures  given  in  the  table  above  for 
the  capital  stock  and  funded  debt  Include 
some  investments  of  the  companies  in  other 
industries  than  the  telephone.  The  net 
capitalization  invested  in  the  telephone  in- 
dustry alone  in  1917  was  $1,077,162,311.  The 
total  value  of  plants  and  equipment  for  all 
systems  was  $1,492,329,015  in  1917.  Of  this 
amount  $1,435,912,142  was  in  plants  with  in- 
comes of  $5,000  or  more.  In  1912  the  value 
for  large  plants  was  $1,081,433,227. 

The  reports  giving  the  stocks  and  divi- 
dends of  incorporated  companies  with  in- 
comes over  $5,000  show  an  increase  in  the 
number  of  companies  issuing  common  stock 
from  1708  in  1912  to  1896  in  1917.  Of  these 
totals  in  1912  only  808  paid  dividends  and 
in  1917,  997.  The  net  amount  of  common 
stock  outstanding  was  $541,681,477  in  1912 
and  $622  433,912  In  1917.  The  dividend 
paid  on  this  total  averaged  5.95%  in  1912 
as  compared  to  6.47%  in  1917.  Only  a 
small  percentage  of  these  companies  have 
preferred  stock,  the  number  being  231  in 
1912  and  210  in  1917.  The  net  amount  out- 
standing was  $45,082,402  In  1912  and  $43,- 
510.559  in  1917.  Dividends  averaging  4.14% 


and  4.62%,  respectively,  were  paid  on  these 
amounts. 

It  is  interesting  to  compare  the  Increase 
in  telephones  with  that  of  the  telegraph  in- 
dustry, inasmuch  as  both  have  the  same 
primary  object,  to  furnish  quick  and  satis- 
factory communication.  In  1880,  telegraph 
companies  operated  291,213  miles  of  wire 
as  compared  to  34.305  miles  for  the  tele- 
phone companies.  In  1917  the  figures  show 
telegraph  companies  to  have  1,890,245  miles 
and  telephone  companies  28,827.188. 

One  peculiar  thing  about  the  telephone 
industry  in  this  country  is  that  a single 
organization,  the  American  Telephone  & 
Telegraph  Co.,  which  with  its  constituent 
organizations  is  commonly  known  as  the 
Bell  Telephone  System,  controls  a very 
large  proportion  of  the  telephone  equipment. 
In  1917  it  was  composed  of  145  companies 
located  in  27  different  states.  Although 
the  number  of  public  Bell  exchanges  only 
slightly  exceeds  those  operated  by  non-Bell 
companies,  the  private  branch  exchanges 
connected  with  the  Bell  system  are  almost 
nine-tenths  of  the  total.  Nearly  85%  of  the 
total  amount  of  wire  belongs  to  the  Bell 
system  and  in  addition  they  have  287,049 
niles  of  phantom  circuit,  representing  91% 
if  that  total.  Over  73%  of  the  telephones 
are  on  the  Bell  system  and  the  annual 
revenue  in  1917  was  more  than  five  times 
is  much  as  all  the  other  larger  non-Bell 
systems  combined.  The  assets  were  almost 
four  times  as  much  and  the  total  dividends 
paid  more  than  seven  times  as  much  as 
hose  of  the  independent  companies. 

TELEPHONE  SHELLS,  RECEIVER- — 

See  Shells,  telephone  receiver. 

TELEPHONE  SHOP,  THE.— 506  S.  Canal 
St..  Chicago,  111.  Manufacturer  of  inter- 
communicating telephone  equipment.  Bus- 
iness established  1913.  E.  A.  Phillips, 
owner. 

TELEPHONE  SIGNALING  SYSTEMS, 

CODE. — See  Signaling  systems,  code  call- 
ing for  factories,  offices,  stores,  etc. 

TELEPHONE,  SINGING.— If  the  receiver 
of  a good  telephone  be  placed  against  the 
transmitter  of  the  same  instrument,  a sing- 
ing sound  will  be  heard.  It  is  due  to  a 
mutual  action  between  receiver  and  trans- 
mitter. Sound  entering  the  transmitter 
nakes  alternating  current  in  the  receiver, 
which  gives  forth  a sound  which  vibrates 
the  transmitter  and  sustains  the  action.  In 
aboratories  this  is  sometimes  used  to  gen- 
*rate  tone  current  for  testing,  but  it  is  not 
»ery  steady. 

TELEPHONE  STATION.— When  a tele- 
phone Instrument  or  set  is  installed  it  be- 
omes  a telephone  station.  A substation 
U an  abbreviation  for  “subscriber’s  station.” 

TELEPHONE  SWITCHBOARD  LAMPS. 

—See  Lamps,  telephone  switchboard. 

TELEPHONE  SWITCHBOARDS.  — See 

Switchboards,  telephone,  automatic;  Switch- 
yards. telephone,  central  battery  manual; 
Switchboards,  telephone,  magneto,  manual; 
Switchboards,  telephone,  private  branch  ex- 
•hange;  Switchboards,  telephone,  semi- 
uitomatic. 

TELEPHONE  SWITCHES,  HOOK.— See 

Switches,  telephone,  hook,  etc. 

TELEPHONE  SYSTEMS.  — Telephone 
systems  may  be  divided  into  two  general 
lasses  according  to  the  nature  of  the  serv- 
’ce.  This  would  give  the  manual  systems 
and  the  automatic  systems.  They  are  more 
•onveniently  divided  according  to  their 
\ppllcation  or  commercial  use  as  public  or 
private  systems;  many  of  the  systems  in 
both  these  classes  may  be  either  manual 
or  automatic  as  desired.  Public  telephone 
systems  are  those  operated  for  commercial 
profit  under  some  fixed  schedule  of  tariffs 
or  rates.  In  some  countries  the  public  sys- 
tems are  operated  by  the  government  with- 
out profit  or  little  profit,  but  poor  service 
generally  results.  The  public  systems  must 
aerve  all  who  apply  and  are  generally  sub- 
iect  to  some  form  of  governmental  public 
service  regulation.  Private  systems  are 
those  operated  as  auxiliaries  to  some  other 
form  of  business  or  enterprise,  but  not 
iiiectly  for  commercial  profit.  They  may 
be  Interconnected  with  public  systems  or 
entirely  isolated. 

Public  systems  are  very  largely  inter- 
connected. There  are  several  terms  used 
n referring  to  the  degree  of  Interconnection, 
as  follows;  Connected  means  that  the  sub- 
scribers in  one  exchange  can  call  those  in 
the  other,  with  or  without  extra  charge, 
the  ownership  remaining  separate.  Merged 
means  that  tne  ownership  has  become  one. 
Unified  or  consolidated  means  that  the  two 
exchanges  have  been  made  into  one,  so  that 
phvsically  they  are  one  plant. 

Private  systems  are  used  for  several  pur- 
poses, the  most  important  of  which  are 
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train  dispatching,  load  dispatching,  line 
patrol,  police  signaling,  general  communi- 
cation and  intercommunicating.  Train  dis- 
patching systems  are  employed  by  steam 
and  electric  railways  in  connection  with 
the  control  of  train  movements  by  one  or 
more  train  dispatchers.  Load  dispatching 
systems  are  used  by  many  large  central 
stations.  The  control  of  the  distribution 
system  by  one  or  more  load  dispatchers  is 
made  possible  in  this  way.  Line  patrol  sys- 
tems are  also  used  by  power  companies  and 
central  stations  to  permit  the  linemen  or 
men  patrolling  the  transmission  lines  to 
communicate  with  headquarters.  These 
systems  are  also  used  by  forest  rangers  and 
by  life  savers  in  government  service. 

Police  telephone  systems  consist  of  a pri- 
vate branch  exchange  devoted  to  the  police 
department.  Most  of  the  stations  are  In 
cast  iron  boxes  on  posts  along  the  streets. 
Often  a police  signaling  system  is  com- 
bined with  the  telephone.  A red  lamp  is 
mounted  above  the  telephone  box  on  the 
street  By  lighting  one  or  more  of  these 
lamps  a patrolman  can  be  called.  He  an- 
swers by  telephoning  from  the  nearest  box. 
General  communication  systems  are  used 
by  many  large  corporations,  railroads,  pub- 
lic service  companies,  etc.  The  inter- 
communicating systems  are  used  for  iso- 
lated local  service,  usually  without  an 
attendant,  as  in  apartment  houses,  small 
factories,  etc. 

Public  systems  are  generally  divided  into 
the  two  general  classes,  manual  and  auto- 
matic. The  manual  system  is  the  older 
and  at  present  more  widely  used  type  of 
exchange,  employing  manual  switchboards 
at  which  connections  are  made  by  hand  by 
operators,  usually  women.  The  call  number 
is  passed  to  the  operator  by  the  voice. 
This  system  is  further  divided  into  local- 
battery  and  common- battery  systems,  of 
which  the  common  battery  is  most  widely 
used.  The  apparatus  and  switchboards 
used'  in  these  two  systems  are  different  in 
design  but  operate  In  a similar  wray  and 
accomplish  about  the  same  results,  except 
that  as  a rule,  much  better  service  can  be 
given  by  common-battery  systems. 

An  automatic  system  is  essentially  a tel- 
ephone exchange  in  which  the  great  bulk  of 
the  connections  are  made  by  switches 
which  are  controlled  by  the  subscriber 
without  any  operator.  There  is  usually  a 
dial  calling  device  on  each  telephone  in- 
strument. The  dial  bears  Arabic  digits, 
from  1 to  0.  By  rotating  the  dial  In  ac- 
cordance with  the  call  number,  electrical 
impulses  are  generated,  which  control  the 
automatic  switches  in  the  central  office. 
Hanging  up  the  receiver  on  the  hook  causes 
disconnection.  The  older  automatic  system 
employed  two  line  wires  and  earth  return 
(sometimes  common  return)  to  send  im- 
pulses to  control  the  switches.  One  wire 
and  earth  carried  pulsations  corresponding 
to  the  digit  of  the  call  number.  The  other 
wire  and  earth  carried  one  pulsation  to 
change  the  connection  in  the  switch  so 
that  the  next  series  of  pulsations  w'ould 
cause  the  next  switching  action.  Ground- 
ing and  clearing  both  line  wires  caused 
the  release  of  the  switches.  This  was 
called  the  three-wire  automatic.  The  pres- 
ent automatic  system  uses  only  two  line 
wires  of  the  subscriber  loop  for  controlling 
the  switches.  This  is  known  as  the  two- 
wire  automatic  system. 

A semiautomatic  system  is  a telephone 
system  which  employs  operators  and  auto- 
matic switches.  Usually  the  subscriber 
gives  the  call  number  to  the  operator  as  In 
the  manual  system.  Then  the  operator 
controls  the  automatic  switches  to  set  up 
the  connection. 

TELEPHONE  SYSTEMS,  APARTMENT 
HOUSE — A private  or  private  branch  tele- 
phone system  serving  one  apartment  house 
or  family  hotel.  Both  manual  and  auto- 
matic systems  are  used.  The  latter  re- 
quires no  operator  for  local  calls,  and  only 
an  attendant  for  incoming  calls  whose 
destination  is  not  known  by  the  caller. 

TELEPHONE  TERMINALS.  CABLE.— 
See  Terminals,  telephone,  cable. 

TELEPHONE  TESTING  SETS.  — See 
Testing  sets,  portable,  magneto  and  tele- 
phone type. 

TELEPHONE  TRAFFIC.— The  volume  of 
telephoning  as  an  aggregate.  The  usual 
measure  is  the  number  of  calls  made  by 
subscribers  per  day  or  per  hour.  More  ac- 
curately it  is  the  “call-hours”  or  the  total 
holding  time  (number  of  calls  multiplied  by 
the  average  holding  time  per  call). 

TELEPHONE  TRAIN  DISPATCHING.— 
See  Dispatching  of  railroad  trains  by  tele- 
phone. 

TELEPHONE  TRAIN  DISPATCHING 
SYSTEMS. — See  Train  dispatching  systems, 
telephone. 
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ELEPHONE  TRANSMITTERS. — See 

insmit ters,  telephone,  desk  or  wall  set; 
insmitten,  telephone,  hand  set;  Trans- 
iters,  telephone,  operators*. 
•ELEPHONE  WIRE.  — See  Wire,  tele- 
3ne,  drop;  Wire,  telephone,  inside. 

telephone,  wireless  or  radio. 

Telephone  conversation  by  radio  is  pos- 
le  by  modulating  or  varying  the  current 
ilch  oscillates  in  the  aerial.  These  oscil- 
ions  are  above  the  range  of  audition,  but 
ty  thus  carry  the  characteristics  of 
aech  to  the  distant  aerial,  where  they 
ect  the  receiving  device  with  carrying  ln- 
lsity  and  so  reproduce  the  speech.  It  is 
t yet  in  extensive  commercial  use. 

TELEPHONES,  AUTOMATIC Auto- 

itic  telephones  are  made  as  both  desk 
ts  and  wall  telephones.  They  are  similar 
the  ordinary  common -battery  telephones 
r this  service  except  that  they  have  a 
llin&  dial  added,  which  is  operated  to  ob- 
in  the  desired  number.  In  the  desk 
t the  dial  is  usually  mounted  on  or 
rectly  above  the  base. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  Chicago, 
111.,  designers,  manufacturers  and  in- 
stallers of  Strowger  Automatic  Tele- 
phone exchanges  for  public  and  pri- 
vate systems  of  any  size.  More  than 
one  thousand  such  exchanges  have 
been  installed  in  all  parts  of  the  world 
and  have  been  in  operation  for  over  20 
years.  This  equipment  has  been  rec- 
ognized by  engineers  and  officials  of 
the  largest  operating  organizations  as 
thoroughly  practical  and  reliable,  and 
has  been  adopted  by  the  governments 
of  the  leading  foreign  countries. 
Strowger  equipment  renders  a superior 
type  of  telephone  service,  being  uni- 
formly rapid  and  accurate  in  setting 
up  connections,  and  by  eliminating 
the  switchboard  operators,  reduces  the 
cost  of  operation  to  a minimum.  Con- 
ferences with  interested  organizations 
either  for  public  or  private  exchanges 
are  invited. — Adv. 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  “Autophone.” 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Pettes  A Randall  Co.,  152  Nassau  St., 
New  York.  N.  Y. 

Screw  Machine  Products  Corp.,  The,  1012 
Eddy  St.,  Providence,  R.  I.  “Select-O- 
Phone.” 

Spielman  Electric  Co.,  1931  Broadway. 
New  York,  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 
Western  Electric  Co.,  Inc.,  195  Broadway. 
New  York,  N.  Y. 

TELEPHONES,  AUTOMOBILE  OR  LIM- 
OUSINE*— A telephone  set  for  enabling  a 
person  in  an  automobile  to  telephone  to  the 
driver.  The  transmitter  is  portable,  the 
receiver  Is  usually  fixed  near  the  driver 
and  speaks  loudly  enough  to  be  heard 
above  road  noises. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St.. 
Chicago,  111. 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blva.,  Chicago,  111. 

Dictograph  Products  Corp.,  220  W.  42nd 
St,  New  York,  N.  Y.  “Motor  Dicto- 
graph.” 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
KLAXON  CO.,  Newark.  N.  J. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St..  New 
York,  N.  Y.  “DeVeau.” 

Telephone  Shop,  The,  506  S.  Canal  St., 
Chicago,  I1L 

Western  Electric  Co.,  Inc.,  196  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  DESK  STAND.— A tele- 
phone set  which  consists  of  a stand  (bear- 
ing the  transmitter,  receiver,  calling  de- 
vice. and  hookswitch),  a flexible  cable  or 
cord,  and  a bell  box  (containing  the  bell, 
condenser,  and  the  rest  of  the  apparatus). 
It  is  most  used  in  offices,  on  tables  and 
desks,  etc.,  although  often  furnished  for 
residence  *use. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Audible  Telephone  Mfg.  Co.,  3037-39  N. 

Clark  St,  Chicago,  111.  “Audible.” 
AUTOMATIC  ELECTRIC  CO.,  1001  W. 

Van  Buren  St.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  “Chi- 
cago.** 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  ‘‘Connecticut.” 


Couch  Co.,  Inc.,  . S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  "Multiphone.” 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal.” 

HOLTZER  - CABOT  ELECTRIC  CO. 

Amory  St  Boston,  Mass. 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  ana  Aberdeen  Sts.,  Cni- 
IU.  (See  display  adv.,  page  1327.) 

KLAXON  CO.,  Newark,  N.  J. 

Leich  Electric  Co.,  Genoa,  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stoddard  Telephone  Construction  Co., 
The,  Monroe,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  196  Broadway. 
New  York,  N.  Y. 

TELEPHONES,  HAND  SET.— A trans- 
mitter, receiver,  and  often  a calling  device 
mounted  on  a handle.  It  takes  the  place 
of  a desk  stand  In  a desk  set.  Much  used 
in  Europe,  but  not  much  in  America. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Chicago  Hand  Phone  Co.,  611  W.  Jackson 
Blva.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  “Chi- 
cago.” 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  ‘‘Multiphone, ” “Yankee.” 

Evolution  Phone  Co.,  Inc.,  The,  48  Green- 
wich Ave.,  New  York,  N.  Y.  “Thera- 
phone.” 

Federal  Telephone  A Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal.” 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.  “Grabaphone.”  (See  display  adv., 
page  1327.) 

KLAXON  CO.,  Newark,  N.  J. 

Liddell  Electric  Mfg.  Co.,  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.” 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Telephone  Shop,  The,  606  S.  Canal  St., 
Chicago,  111. 

Western  Electric  Co.,  Inc.,  196  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  INTERIOR  OR  INTER- 
COMMUNICATING.— These  telephones  are 
designed  for  use  on  Interior  or  intercom- 
municating systems  In  large  offices,  fac- 
tories, Institutions,  apartment  houses,  large 
residences,  etc.  They  are  often  operated 
from  a common  battery  or  by  dry  batteries 
at  each  station.  The  telephones  are  gen- 
erally wall  sets,  with  the  transmitter 
mounted  on  a short  pivot.  A button  on  the 
enclosing  case  is  used  for  signaling  by 
means  of  a code  system,  or  a separate  but- 
ton and  circuit  is  supplied  for  each  other 
station;  in  the  latter  case  these  buttons 
are  arranged  in  a compact  panel  with  the 
number  or  name  of  each  station  adjoining 
its  button. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

American  Thermophone  Co.,  114-116  Bed- 
ford St.,  Boston,  Mass.  ''Thermophone.” 

American  Watchman’s  Clock  Co.,  150 
Nassau  St.,  New  York,  N.  Y. 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

AUTOMATIC  ELECTRIC  CO..  Chicago, 
111.  The  P.  A.  X.  (trade  name  for  the 
Private  Automatic  Telephone  Ex- 
change equipment)  has  been  adopted 
by  hundreds  of  the  world’s  largest  and 
most  important  commercial,  financial 
and  industrial  organizations,  as  well 
as  hospitals,  hotels,  clubs,  private  es- 
tates and  Government  buildings.  Also 
aboard  ships.  Serves  any  number  of 
stations  and  is  capable  of  unlimited 
expansion.  Requires  only  two  wires 
to  each  telephone.  Gives  accurate  in- 
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stant,  reliable  service,  24  hours  a day, 
without  an  operator  or  attendant.  The 
P.  A.  X.  also  renders  unexcelled  code 
call,  watchman,  conference,  credit  and 
other  specialized  services.  Conferences 
as  to  specific  requirements  invited. 
— Adv. 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  “Chi- 
cago.** 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  - 

Dictograph  Products  Corp.,  220  W.  42nd 
St.,  New  York,  N.  Y.  “Dictograph.** 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal.” 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 

Hepburn  Telephone  Mfg.  Co.,  The,  325  S. 
Dearborn  St..  Chicago,  111. 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
display  adv.,  page  1327.) 

KLAXON  CO.,  Newark,  N.  J. 

Leich  Electric  Co.,  Genoa,  111. 

Liddell  Electric  Mfg.  Co.,  The,  481  N. 
Washington  Ave.,  Bridgeport,  Conn. 
“Crown.” 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

North  Electric  Mfg.  Co.,  The,  Gallon. 
Ohio. 

°Newn<York  n"/'  *"  Broadwa>r< 

PNew  Tork^T1  C°"  162  Na88au  St- 

SAMSON  ELECTRIC  CO..  Canton.  Hass. 

Screw  Machine  Products  Corp.,  The.  1012 
Eddy  8t.,.  Providence,  R.  I. 

Spielman  Electric  Co.,  1931  Broadway. 
New  York,  N.  Y. 

Staffiey  & Patterson.  34  Hubert  St,  New 
York,  N.  Y.  “Intertalk.” 

Stoddard  Telephone  Construction  Co., 
The,  Monroe,  Mich. 

StJ£!£b^rCarlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester.  N Y 
“Inter-Comm-Phone.” 

Telephone  Shop,  The,  506  S.  Canal  St, 
Chicago,  111. 

Western  Electric  Co.,  Inc.,  196  Broadway 
New  York,  N.  Y. 

TELEPHONES,  LOUD-SPEAKING.  — 

Loud-speaking  telephones  are  outfits  used 
with  a horn -shaped  receiver  to  permit  the 
message  or  sound  to  be  distinctly  heard 
several  feet  from  the  apparatus.  They 
consist  of  a special  transmitter,  usually  of 
low  resistance,  permitting  the  flow  of  an 
unusually  high  current  when  talking.  In 
some  instances  the  set  Is  operated  directly 
from  a 110-volt  d-c.  supply,  and  the  receiv- 
ers are  wound  specially  for  this  purpose. 
Also  see  Announcers,  telephonic,  depot, 
hotel,  etc. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Cory  & Son.  Inc.,  Charles,  183-187  Vartck 
St..  New  York,  N.  Y. 

De  Forest  Radio  Telephone  A Telegraph 
Co..  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

dictograph  Products  Corp.,  220  W.  42nd 

kUm7™0rkv  N'  7-  •‘Dictograph.” 

KLAXON  CO.,  Newark,  N.  J.  “Klaxo- 
phone.” 

Ma^avox  Co..  The.  2701-2765  E.  14th  St., 

-Oakland,  Cal.  “Telemegafone.” 

MSiHep3L?adl©  Equipment  Co..  27  S.  Broad 
St..  Elizabeth,  N.  J.  "Modern.” 

Stanley  A Patterson.  34  Hubert  St.,  New 
York.  N Y.  “DeVeau  Intertalk  Mag- 
niphone.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

Wl"kU£-Reichmann  Co..  4801  S.  Morgan 
St.  Chicago,  111.  -Still  Small  Voice,** 
“Electric  Page  Boy.*’ 

TELEPHONES,  MINE. — Telephone  sets 
enclosed  In  a strong  molstureproof  metal 
with  piped  or  bushed  wire  inlet,  so 
that  It  may  be  used  in  a mine,  or  tunnel  or 
other  wet  place  without  injury. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St, 
Chicago,  111. 

American  Thermophone  Co.,  114-116  Bed- 
ford St.,  Boston,  Mass.  “Thermo- 
phone.** 

AUTOMATIC  ELECTRIC  CO.,  1001  W 
Van  Buren  St.,  Chicago,  111. 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  “Chi- 
cago.” 


Digitized  by 


Google 


TELEPHONES 


E M F ELECTRICAL  YEAR  BOOK 


TELEPHONY 


Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  "Connecticut." 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  "Federal." 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.,  page  1327.) 

KLAXON  CO.,  Newark,  N.  J. 

Leich  Electric  Co.,  Genoa,  I1L 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stanley  A Patterson,  34  Hubert  St,  New 
York,  N.  Y.  "DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 
"Mine-A-Phone.” 

Telephone  Shop,  The,  606  S.  Canal  St, 
Chicago,  111. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  POLICE.  — These  are 
special  forms  of  wall  telephones  made  very 
ruggedly  and  of  weatherproof  construction. 
They  are  mounted  on  street  corners  in  an 
iron  box  or  in  a small  booth.  They  are 
generally  used  for  outgoing  calls  only  and 
are  not  provided  with  a ringer,  any  signal- 
ing that  is  necessary  being  done  by  means 
of  a lamp  placed  on  or  near  the  telephone 
box. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St, 
Chicago,  III. 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren  St..  Chicago,  111. 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  "Connecticut." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.,  page  1327.) 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau." 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  PORTABLE.  — A tele- 
phone Instrument  which  may  be  carried 
from  place  to  place  and  used  by  attaching 
it  to  any  telephone  line  for  which  it  is 
adapted.  It  is  usually  built  compactly  In  a 
box  with  a carrying  strap  and  much  used 
by  repairmen,  train  crews,  line  patrolmen, 
etc.,  to  communicate  on  street  and  Inter- 
urban  systems,  transmission  lines,  etc. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  "Chi- 
cago.” 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  "Connecticut." 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.,  page  1327.) 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  SENSITIVE,  DICTO- 
GRAPH,— This  Is  a combination  of  a very 
sensitive  transmitter  and  a loud-speaking 
receiver,  so  arranged  that  conversation 
can  be  carried  on  without  putting  the  re- 
ceiver to  the  ear  or  the  transmitter  to  the 
mouth.  The  usual  practical  limit  is  about 
one  meter  (three  feet).  , The  term  is  also 
applied  to  a sensitive  transmitter  con- 
cealed in  a room  for  the  purpose  of  over- 
hearing conversation  without  the  knowl- 
edge of  the  speakers.  It  is  used  by  police, 
detectives  and  other  investigators.  See  Tel- 
ephonic listeners  for  detectives. 

TELEPHONES.  SHIP.— A telephone  set 
enclosed  in  a moistureproof  box  so  that  it 
can  be  used  on  deck  without  getting  wet 
or  suffering  from  mechanical  injury. 

TELEPHONES,  SPECIAL  AND  MIS- 
CELLANEOUS.— Telephones  are  made  for  a 
large  number  of  purposes.  The  most  com- 
mon types  are  described  herewith,  but  in 
addition  to  these  there  are  telephones  made 
for  special  purposes,  as  in  connection  with 
radio  telephone  sets  for  aviators,  etc. 
They  are  aiso  made  to  be  used  around 
machinery,  or  where  the  noise  would  render 
an  ordinary  telephone  useless.  Weather- 
proof and  moistureproof  telephones  of 
special  design  are  also  made  for  exposed 
service. 

Manufacturers: 

Dictograph  Products  Corp.,  220  W.  42nd 
St.,  New  York,  N.  Y.  (Aviator’s)  "Avi- 
aphone." 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 


111.  (Weatherproof,  special  insulated.) 
(See  display  adv.,  page  1327.) 

Magnavox  Co.,  The,  2701-2765  E.  14th  St.. 
Oakland,  Cal.  "Anti-Noise." 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  STREET  OR  INTER- 
URBAN  RAILWAY, — These  are  often  called 
wayside  telephones  and  consist  of  a tele- 
phone instrument  installed  at  the  side  of 
a public  highway  for  the  use  of  subscribers. 
It  may  be  in  a locked  box  to  which  only 
special  subscribers  or  railway  employees 
have  access.  Sometimes  only  a Jack  is  in- 
stalled, the  authorized  persons  being 
equipped  with  hand  telephones,  each  having 
a cord  and  plug.  Railways  often  install 
them  along  the  right-of-way  for  regular  or 
emergency  use. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Connecticut  Telephone  A Electric  Co., 
Meriden.  Conn.  "Connecticut." 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.,  page  1327.) 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  WALL,  CENTRAL-BAT- 
TERY TYPE. — A wall  telephone  set  is  one 
which  is  self-contained  and  adapted  to  be 
fastened  to  a wall.  It  is  usually  completely 
contained  in  a box  with  the  transmitter 
mounted  on  a short  pivot  in  the  front. 
They  are  often  provided  with  a small 
writing  shelf.  The  "hotel  type"  or  "resi- 
dence type"  do  not  have  the  writing  shelf 
as  a rule.  The  common-battery  sets  will 
contain  the  transmitter,  receiver,  hook 
switch,  ringer,  condenser  and  may  have 
an  Induction  coil  also. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind.  "Chi- 
cago.” 

Connecticut  Telephone  A Electric  Co., 
Meriden,  Conn.  "Connecticut.,, 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.  "Multiphone." 

Federal  Telephone  A Telegraph  Co.,  Buf- 
falo. N.  Y.  "Federal." 

KELLOGG  SWITCHBOARD  A SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago. 
111.  (See  display  adv.,  page  1327.) 

KLAXON  CO.,  Newark,  N.  J. 

Leich  Electric  Co.,  Genoa,  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave..  Chicago,  111. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Stanley  A Patterson.  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  196  Broadway, 
New  York,  N.  Y. 

TELEPHONES,  WALL.  MAGNETO 
TYPE. — Magneto  type  wall  telephones  are 
sets  enclosed  in  a wooden  box  and  adapted 
to  be  secured  to  a wall.  They  generally 
have  the  transmitter  mounted  on  a short 
pivoted  arm  or  merely  on  a pivot  in  the 
front  of  the  box.  The  boxes  for  this  type 
are  usually  larger  than  the  common-bat- 
terv  sets  and  are  often  provided  with 
writing  shelves.  The  sets  contain  the 
transmitter,  receiver,  hook  switch,  induc- 
tion coil,  magneto  generator,  ringer,  and 
usually  two  dry  batteries. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111. 

Chicago  Telephone  Supply  Co..  1142-1  *>28 
W Beardsley  Ave.,  Elkhart.  Ind  . "Chi- 
cago." 

Connecticut  Telephone  A Electric  Co.. 
Meriden.  Conn.  "Connecticut." 

Federal  Telephone  A Telegraph  Co.,  Buf- 
falo. N Y.  “Federal." 

HOT  /TZFR  . CABOT  ELECTRIC  CO., 
THE  125  Amorv  St.  Boston.  Mass. 

KFLLOOQ  SWITCHBOARD  A SUPPLY 
CO..  Adams  and  Aberdeen  8ts  . Chicago. 
Ill  (See  display  adv.,  page  1327.) 

Leich  Electric  Co.,  Genoa,  111.  "Auto- 
maphone." 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 


Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Spielman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  A Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  "DeVeau." 

Stoddard  Telephone  Construction  Co., 
The.  Monroe,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester.  N.  Y. 

Western  Electric  Co.,  Inc.,  196  Broadway, 
New  York,  N.  Y. 

TELEPHONIC  DETECTORS  FOR  MA- 
CHINERY  NOISES.  — Sensitive  telephone 
sets  with  loud-speaking  receivers  used  in 
testing  machinery  in  operation  to  deter- 
mine the  presence  of  noises  indicating  ex- 
cessive wear,  vibration  or  other  abnorma. 
condition. 

Manufacturer: 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
“Auto  Geophone." 

TELEPHONIC  DETECTORS  FOR  MINE 
AND  OTHER  UNDERGROUND  SOUNDS. 

— These  instruments  are  sensitive  tele- 
phones for  picking  up  very  minute  vibra- 
tions of  the  ground  and  by  suitable  amplifi- 
cation and  loud-speaking  receivers  making 
them  audible.  They  are  useful  In  mine 
rescue  work,  for  determining  the  presence 
and  location  of  underground  fires,  leaks  In 
water  mains,  etc.  In  locating  the  direction 
of  the  sound  the  binaural  principle  is  used. 
They  were  also  used  extensively  during  the 
recent  World  War. 

Manufacturer: 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
"Geophone." 

TELEPHONIC  LISTENERS  FOR  DE- 
TECTIVES.— These  are  telephone  instru- 
ments designed  for  secret  work  by  de- 
tectives and  the  police.  They  consist  of  a 
very  sensitive  small  transmitter  which  is 
concealed  in  a room,  and  connected  to  the 
receiving  or  listening  devices  in  another 
room.  The  transmitter  is  sensitive  to 
any  sounds,  even  to  whispers  and  low  tones, 
and  these  may  be  clearly  heard  in  the 
receiving  apparatus  and  recorded  for  future 
use  as  evidence  in  criminal  prosecutions. 

Manufacturers: 

Dictograph  Products  Corp.,  220  W.  42nd 
St.,  New  York,  N.  Y.  "Detective  Dic- 
tograph.” 

Globe  Phone  Mfg.  Co.,  Reading,  Mass. 
"Secret-Phone." 

TELEPHONY  AND  ITS  DEVELOP- 
ME  NT. — In  this  brief  outline  it  Is  con- 
venient to  consider  the  commercial  develop- 
ment of  the  telephone  separately  from  the 
technical  development. 

Commercial  Development.  In  the  time 
from  the  invention  of  the  telephone  in  1876 
to  date  (1921)  there  may  be  discerned 
four  periods:  Precompetitive  period  (1876 
to  1891);  period  of  strongest  competition 
1891  to  1905);  period  of  relatively  passive 
competition  (1905  to  1913);  period  of  co- 
operation (1913  to  date). 

First  Period.  The  first  period  was  not 
free  from  competition  of  a kind,  for  there 
was  competition  from  the  very  start — for 
the  possession  of  the  invention  itself.  There 
was  the  light  between  the  claims  of  Bell 
and  Gray,  due  probably  to  the  unfortunately 
lax  habits  of  the  patent  office  at  that  early 
day.  But  Bell  was  proven  to  be  the  prior 
inventor.  Then  there  were  the  claims  of 
Drawbaugh.  who  brought  145  witnesses  to 
his  activities  from  1867  to  1876.  Also  there 
was  the  inventive  activity  of  Edison,  Gray, 
and  Dolbear,  under  the  guidance  of  the 
Western  Union  Telegraph  Co. 

There  was  a rapid  movement  in  this 
period  from  the  first  private  lines  to  the 
rental  system  started  in  1877  and  the  first 
public  exchange  at  New  Haven.  Conn.,  in 
1878,  which  became  the  Bell  Telephone  Co. 
in  July,  1878,  the  National  Bell  Telephone 
Co.  in  March,  1879,  and  finally  the  American 
Bell  Telephone  Co.  in  1880,  which  remained 
for  many  years.  In  1881  It  acquired  from 
the  Western  Union  Telegraph  Go.  an  In- 
terest in  the  Western  Electric  Mfg.  Co.. 
which  became  the  Western  Electric  Co.  of 
today. 

The  period  was  not  without  some  busi- 
ness competition.  The  Western  Union 
Telegraph  Co.  decided  to  enter  the  field  and 
from  1877  to  1879  made  and  installed  appar- 
atus, but  retired  from  the  field  by  an 
agreement  settled  out  of  court.  In  May. 
1884,  the  Baxter  Telephone  Co.  began  oper- 
ations. put  in  an  exchange  and  built  lines: 
but  in  March.  1885,  It  was  closed  by  legal 
action  of  the  Bell  company.  The  Bell  In- 
terests pushed  the  construction  of  ex- 
changes and  the  extension  of  business 
arrangements  and  built  up  a large  organ- 
ization. By  1887  the  cry  of  "monopoly" 
was  first  raised. 
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Second  Period.  About  1891  telephone  re- 
vivers made  by  independent  manufacturers 
:gan  to  appear  rather  freely  on  the  mar- 
;*t.  They  were  followed  by  magneto  bells 
id  other  parts  of  apparatus,  and  soon  by 
>mplete  telephone  instruments.  They  were 
Dsorbed  by  the  public,  each  exchange  or 
>11  line  being  locally  financed.  The  first 
(dependent  telephone  convention  was  held 
t Chicago  in  1896.  In  1897  the  famous  Ber- 
ner transmitter  case  was  decided  In  favor 
f the  Bell  interests.  It  was  followed  by 
ery  many  infringement  suits  against  ln- 
ependent  makers  and  users.  The  latter 
ontinued  to  be  very  active  In  their  efforts 
i popularize  the  telephone. 

This  period  was  characterized  by  severe 
usiness  methods  on  both  sides.  Heated 
ondicts  occurred  in  many  places,  and  for 
n independent  operator  to  have  anything 
o do  with  those  of  the  other  side  was  re- 
arded  as  a sin.  The  Bell  interests  bought 
ut  many  of  the  competing  plants,  and  in 
ome  cases  burned  the  telephones,  as  at 
larnesville.  Mass.,  and  Cambridge,  Ohio. 

In  1901  a higher  court  reversed  the  Ber- 
Inger  transmitter  decision,  finally  throw- 
ng  open  the  making  of  transmitters  to  all. 
The  next  five  years  saw  a great  spread  of 
he  telephone  in  the  hands  of  both  Bell  and 
ndependents  under  a competition  which 
vas  both  technical  and  commercial.  Many 
/alued  improvements,  technical  and  eco- 
-lomic.  resulted. 

Third  Period.  About  1905  the  competition 
became  less  sharp,  taking  on  a somewhat 
passive  nature  in  many  parts  of  the  coun- 
try. All  concerned  were  learning  to  live 
together  without  undue  feeling.  This  con- 
dition lasted  about  seven  or  eight  years. 

Fourth  Period.  About  1912  and  1913  there 
began  a get-together  movement  for  the 
division  of  territory,  the  merging  of  plants, 
etc.  For  instance,  Lincoln,  Neb.,  was  taken 
over  by  the  Lincoln  Telephone  & Telegraph 
Co.,  while  Omaha,  Neb.,  was  taken  by  the 
Nebraska  (Bell)  Telephone  Co.  In  many 
cases  the  plans  were  carried  out.  In  some 
cases  the  public  utility  regulating  com- 
mission refused  permission. 

Technical  Development.  There  is  not 
enough  space  here  to  recount  the  many 
interesting  details,  so  it  must  suffice  to 
sketch  in  broad  outlines,  illustrated  here 
and  there  by  suitable  instances. 

Thfere  has  been  development  all  the  way. 
but  two  periods  of  very  great  activity  stand 
out  in  the  production  of  ideas.  Often  the 
slow  refinement  which  fills  the  years  after 
an  invention  or  improvement  means  as 
much  as  the  invention  itself.  The  period 
from  1876  to  1880  was  filled  with  a very 
remarkable  development  from  the  simple 
telephone  receiver  to  public  exchanges 
large  enough  to  have  “chaos"  during  the 
busv  hour,  and  contained  the  beginnings 
of  the  multiple  switchboard.  The  other 
period  was  from  about  1898  to  about  1905. 
during  which  time  at  least  twelve  out- 
standing Improvements  were  made.  Trial 
bv  public  use  and  gradual  refinement  fol- 
lowed both  these  periods  and  continues  to 
the  present  day. 

Period  of  Beginnings  (1876-1880.)  These 
may  be  run  over  briefly  as  follows: — 1877 
Permanent  magnet  receiver  bv  Bell.  Mag- 
neto bell  and  generator  by  Watson.  Car- 
bon transmitter  bv  Edison.  Hard-drawn 
copper  wire.  Doolittle.  Private  lines.  Ex- 
perimental exchange. — 1878.  Hughes  three- 
nail  experiment  and  carbon  pencil  micro- 
phone. Blake  transmitter.  Condenser  to 
shunt  series  bells.  New  Haven,  Conn.,  first 
public  exchange.  Bridging  clearing-out 
drop  bv  R.  G Brown.  Cable  with  twisted 
pairs  by  Brooks. — 1879.  Numbered  direc- 
tory bv  Shaw.  Automatic  switch  hook. 
Repeating  coil  (though  unsatisfactory). 
Crude  phantom  circuits  bv  Black  and 
Rosebrngh.  Selective  ringing  (two-party) 
bv  Anders.  Party-line  lockout  scheme  bv 
Dickerson.  First  office  cable  at  San 
Francisco.  Cal.  Lead  press  cable  bv  Ber- 
thoud  and  Borel.  in  Switzerland.  Multiple 
switchboard  with  forerunner  of  present 
Jack. 

Second  Period  of  Great  Activity  (1898- 
1906).— 1898.  Combined  drop  and  Jack,  a 
unit,  self-restoring.  Party  line  with  central 
checking,  divided  circuit.  Compact,  modern 
switchboard  kev. — 1899.  Automatic  listening 
on  cord  circuit. — 1900.  Indicating  ringing 
key.  one  per  cord  circuit.  Harmonic  selective 
ringing  bv  electrical  action. — 1901.  Com- 
pact type  wall  telephone.  Self-contained 
switch  hook. — 1902.  An  adequately  strong 
magneto  generator.  Safe  telephone  instru- 
ment with  no  exposed  electrical  circuits  — 
1905  Harmonic  selective  ringing  bv 
mechanical  resonance.  Steel  telephone 
boxes.  Superimposed  selective  ringing 
(battery  with  a-c.  generator  to  ring  biased 
bells). 

It  will  be  profitable  now  to  follow  the 
development  of  a few  things  separately. 

The  Receiver.  Dr.  Bell’s  experimental  re- 


ceiver was  first  polarized  but  the  model  ex- 
hibited at  the  Centennial  Exposition  in  1876 
was  nonpolarized,  requiring  battery  current 
to  polarize  it.  In  1877  he  made  it  in  the 
straight  bar  magnet  form  known  as  “single 
pole."  In  the  90  s the  bipolar  receiver  was 
produced  and  by  1898  it  was  rapidly  com- 
ing into  general  use.  In  1909  the  nonpolar 
receiver  was  brought  back  by  the  Auto- 
matic Electric  Co.  in  small  compact  form. 
Both  polar  and  nonpolar  types  are  In  wide 
use  today. 

The  Transmitter.  The  need  of  a trans- 
mitter (a  modifier  of  battery  current)  was 
felt  from  the  start.  Bell  made  a crude 
one  with  a wire  projecting  down  into  a 
liquid.  In  1877  Edison  made  a transmitter 
In  which  the  rheostatic  part  was  com- 
pressed plumbago,  followed  by  Professor 
Hughes’  delightfully  original  three-wire  nail 
experiment  in  loose  contacts  and  his  very 
sensitive  carbon-pencil  microphone.  The 
real  transmitter  was  born  when  Henry 
Hunnings,  an  English  clergyman,  invented 
the  granular  carbon  transmitter  In  1881. 
Nine  years  later  (1892)  it  took  its  present 
form  under  the  hand  of  White. 

Battery  Systems.  The  era  of  local  bat- 
tery lasted  up  to  1893,  but  local  battery 
lasted  much  longer  on  farmer  lines  and  In 
small  exchanges  for  years  after.  Wet 
primary  cells  held  sway  for  a long  time, 
dry  cells  coming  in  about  1898.  “Dry  ver- 
sus wet  cells"  was  argued  for  a time  (1901- 
1903)  and  the  wet  cell  was  practically  ex- 
tinct, telephonically,  by  1907.. 

Common  battery  was  tried  by  White  in 
1890,  but  in  1892  Stone  and  Hayes  pro- 
duced the  two  battery-feed  appliances 
which  bear  their  separate  names.  The 
Hayes  repeating  coil  was  developed  by  the 
Bell  engineers  to  a point  of  very  high 
efficiency,  and  is  today  the  accepted  stand- 
ard feed  for  long-distance  toll  work.  The 
impedance  coil  of  Stone  was  improved  by 
others  by  giving  each  subscriber  line  its 
own  coil  and  connecting  the  lines  by  con- 
densers. This  was  most  used  by  indepen- 
dent manufacturers — it  is  a little  more 
crisp  in  transmission,  but  Is  no  barrier  to 
noise  from  external  lines. 

The  first  common-battery  exchange  was 
at  Lexington,  Mass.,  in  1893.  By  1899  the 
conversion  to  common  battery  was  in  full 
swing  among  both  Bell  and  independent 
plants. 

Single-office  exchanges  were  generally  in 
favor  up  to  about  1905.  This  caused  long 
subscriber  loops,  weak  current,  and  the 
need  for  transmitters  which  were  fairly 
efficient  on  weak  battery  current.  Bat- 
tery feeds  were  used  which  had  as  much  as 
800  or  900  ohms  resistance.  The  growth 
of  multiofflce  exchanges  shortened  the  sub- 
scriber loop  and  increase*  the  current 
strength  delivered  to  the  telephone  to  from 
0.100  to  0.175  ampere  on  short  lines  with 
a resistance  of  feed  coils  in  the  office  from 
400  ohms  down  to  44  ohms. 

The  first  common-battery  experiments 
were  chiefly  with  a 16-volt  battery.  Gradu- 
ally the  Bell  engineers  standardized  on  24 
volts,  but  later  added  another  voltage  (48) 
for  toll.  The  independents  from  1900  to  1905 
ventured  on  30  volts  to  40  volts  for  all 
work.  The  Strowger  automatic  system  al- 
ways worked  with  higher  voltage,  because 
it  had  to  have  it  to  operate  its  relays  at 
what  was  considered  high  speed  (five  to 
eight  impulses  per  second).  It  settled  on 
54  volts  for  three-wire  plants.  When  the 
two-wire  automatic  was  brought  out  (about 
1907-1908)  It  dropped  to  48  volts  (46  to  49) 
for  all  work,  local  and  toll. 

Exchanges  in  General.  There  was  a pe- 
riod of  crude  beginnings  and  makeshifts 
about  1876  to  1880.  The  series-multiple 
switchboard  took  form  in  1883  with  Jacks 
not  unlike  those  now  In  use.  The  name 
“jack"  arose  from  the  switch  made  in  the 
late  70’s  which  had  two  members  hinged 
together  like  the  blades  of  a Jackknife.  The 
branch-terminal  multiple  board  arrived 
about  1891  and  did  away  with  many  of 
the  troubles  which  made  the  life  of  the 
telephone  man  miserable. 

The  one-office  idea  held  sway  until  about 
1905.  In  order  to  handle  many  thousands 
of  lines  In  one  office,  attempts  were  made 
to  subdivide  the  multiple,  for  It  could  not 
be  made  small  enough  to  be  reached  by 
one  girl.  The  transfer  board,  the  "ex- 
press” board,  and  the  divided  multiple 
boards  of  different  inventors  were  tried 
during  the  period  from  1892  to  1905.  But 
about  that  time  the  straight  multiple  board 
was  recognized  as  supreme  and  displaced 
all  others  from  that  time  on.  Since  the 
best  boards  could  place  only  about  10,000 
lines  within  the  reach  of  one  operator, 
larger  exchanges  were  forced  to  become 
multiofflce,  and  branch  offices  came  In  very 
generally. 

Lonq- Distance  Service.  — The  idea  of 
communication  over  long  distances  has  al- 
ways appealed  to  man’s  imagination  and  It 
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is  not  to  be  wondered  that  the  Interest 
aroused  by  the. invention  of  the  telephone 
resulted  in  contributions  to  the  art  from 
all  parts  of  the  world.  Commercial  prog- 
ress was  rather  slow  and  very  little  was 
attempted  until  1885.  Among  the  earliest 
attempts  made  were  those  on  lines  about 
40  miles  lory?,  stretched  with  single  over- 
head wires  and  earth  return  between  Bos- 
ton. Mass.,  and  Providence,  R.  I.  These 
lines  soon  developed  cross-talk,  which  was 
a commercial  barrier  as  only  one  message 
could  be  carried  at  & time. 

In  1885  tne  American  Telephone  & Tele- 
graph Co.  was  formally  organized  to  en- 
gage In  furnishing  long-distance  telephone 
service.  Metallic  lines  were  tried  in  order 
to  overcome  the  difficulties  encountered 
with  grounded  circuits.  The  first  line  was 
built  between  New  York  and  Philadelphia, 
a distance  of  90  miles.  This  line  was  com- 
pleted in  1886,  and  in  spite  of  the  metallic 
circuits  the  original  difficulty,  cross-talk, 
again  appeared,  so  that  only  one  metallic 
circuit  -could  be  used  at  one  time.  This 
obstacle  was  overcome  very  largely  by 
John  A.  Barrett  an  electrician  for  tne  com- 
pany, who  developed  step  by  step  a scheme 
of  transposition.  This  made  It  feasible  to 
use  all  circuits  simultaneously  for  commer- 
cial service.  The  commercial  opening  of 
toll  development  was  marked  by  this  dis- 
covery and  the  building  of  toll  lines  be- 
tween other  cities  was  immediately  under- 
taken. 

The  next  step,  which  followed  as  a result 
of  the  wide  interest  taloen  in  this  art  both 
in  this  country  and  abroad,  was  the  dis- 
covery of  a suitable  means  for  telephoning 
and  telegraphing  simultaneously  over  a 
single  wire.  Van  Rysselberghe,  a Belgian, 
came  to  America  in  1885  to  demonstrate  a 
method  on  the  lines  of  the  Baltimore  & 
Ohio  Telegraph  Co.  Successful  experi- 
ments clearly  showed  the  possibility  of  so 
modifying  the  telegraphic  Impulses  or  sig- 
nals as  to  be  practically  inaudible  in  the 
telephone  receivers,  thus  making  possible 
simultaneous  commercial  telephone  service. 
These  experiments  culminated  In  a test  be- 
tween New  York  and  Chicago  made  In  1886 
over  metallic  lines,  which  is  of  special  in- 
terest because  it  was  without  doubt  tne 
longest  circuit  actually  spoken  over  until 
1893.  In  that  year  one  of  the  most  Im- 
portant events  in  long-distance  telephony 
was  the  opening  of  the  New  York-Chicago 
line  for  commercial  service.  There  was 
much  uncertainty  over  the  outcome  of  this 
project,  as  there  was  little  to  rely  on  In 
the  way  of  proven  theory,  but  the  remark- 
able success  which  attended  it  was  respon- 
sible for  the  rapid  spread  of  this  service 
between  all  large  cities  east  of  the  Missis- 
sippi. 

The  phantom-circuit  discovery  was  re- 
garded for  some  time  as  a system  of  multi- 
plex telephony.  It  was  made  by  Frank 
Jacobs,  whose  plan  permitted  as  many  in- 
dependent telephone  circuits  as  there  were 
wires.  This  discovery  was  not  appreciated 
at  the  time  and  languished  for  a few  years 
and  its  commercial  application  had  hardly 
commenced  by  1900.  Since  that  time,  how- 
ever, its  spread  has  been  rapid. 

The  method  of  improving  transmission 
by  inductive  loading  was  announced  by 
Dr.  Michael  Pupln  In  1900.  This  invention 
was  of  immense  commercial  value  end  has 
been  very  widely  and  successfully  em- 
ployed. Its  greatest  relative  improvement 
was  In  relation  to  cable  circuits,  but  it  also 
resulted  In  a material  gain  on  open  wire 
fines  One  of  its  more  recent  applications 
has  been  to  phantom  circuits. 

The  search  for  a successful  telephone  re- 
peater has  involved  many  investigators. 
Probably  the  earliest  and  most  notable  re- 
sults have  been  obtained  bv  Herbert  E. 
Sh reeve  who  was  granted  a patent  on  his 
repeater  in  1905.  More  recent  developments 
in  thlB  line  have  led  to  the  use  of  electron 
tube  repeaters,  which  have  proven  very 
successful. 

One  of  the  *nost  important  advances  In 
long-distance  telephonv  was  the  opening 
of  the  first  transcontinental  line  for  com- 
mercial service.  Jan.  25.  1915,  connecting 
New  York  and  San  Francisco,  a distance  of 
3400  miles.  The  combination  of  long-dis- 
tance telephonv  and  radio  telephonv  has 
also  added  effectivelv  to  the  distance**  over 
which  the  human  voice  may  be  carried.  In 
1915  telephone  messages  were  sent  bv  wire 
to  the  Naval  radio  station  at  Arlington, 
Va„  and  thence  bv  radio  telephone  to  Cali- 
fornia. where  the  message  was  heard. 
Radio  communication  has  sin~e  bean  estab- 
”shed  between  Arlington  and  tb^  TTawaHan 
T«lands  and  the  Eiffel  tower  at  Paris, 
France. 

One  of  the  imnortnnt  developments  dur- 
ing the  World  War  was  that  of  multiplex 
telephonv  which  has  been  used  to  a limited 
extent.  The  first  application  was  on  lines 
between  Baltimore,  Md..  and  Pittsburgh, 


Digitized  by  LjOOQle 


TELEPHONY 


EMF  ELECTRICAL  YEAR  BOOK 


TELEPHONY 


Pa.  This  system  makes  use  of  several  dif- 
ferent sets  of  high-frequency  carrier  waves, 
upon  which  the  voice  waves  are  superposed. 
By  a method  of  tuning  at  the  receiving  end 
the  messages  are  clearly  separated.  This 
method  has  also  been  called  ‘‘wired  wire- 
less." 

Automatic  Switching. — In  1879,  C.  E. 
Scribner  said  that  ‘'perfect  chaos  existed 
in  the  larger  telephone  exchanges.”  In  that 
same  year  began  the  work  on  automatic 
switches  to  do  the  work  of  operators.  But 
the  development  really  began  in  1889,  when 
the  Strowger  interests  started  to  put  out 
the  series  of  public  exchanges  which  was 
to  try  on  the  public  the  idea  of  automatic 
switching.  • 

By  1905  the  automatic  telephone  had  be- 
come a factor  with  which  telephone  oper- 
ating companies  reckoned  and  about  which 
they  argued  with  varying  degrees  of  heat 
during  the  following  fourteen  years.  In 
the  year  1919  it  was  acknowledged  gener- 
ally that  automatic  switching,  including 
the  calling  device  on  the  telephone,  was  the 
only  answer  to  the  question  of  proper  tele- 
phone service  and  economical  operation  of 
exchanges  in  a world  of  rising  costs. 

TELEPHONY,  AUTOMATIC,  DEVELOP- 
MENT OF- — The  electric  telepnone  was  in- 
vented in  March,  1878,  by  Alexander  Gra- 
ham Bell,  and  exhibited  at  the  Centennial 
Exposition  in  Philadelphia  a few  months 
later.  The  first  work  on  an  automatic 
switchboard  was  done  within  three  years 
after  this.  Already  the  need  for  escape 
from  confusion  was*  felt. 

From  that  time  to  the  present  there  have 
been  more  than  19  attempts  to  make  an 
automatic  switchboard.  Five  of  them  may 
be  classed  as  major  lines  of  development, 
five  as  minor,  and  the  rest  as  isolated  ex- 
perimentation. 

First  Period.  The  first  ten  years  1879- 
1889)  are  marked  by  omy  one  line  of  de- 
velopment, and  that  a minor  one.  On 
SepL  10,  1879,  M.  D.  Connolly,  T.  A.  Connol- 
ly and  T.  J.  McTighe  applied  for  a patent 
on  an  automatic  telephone  switch ooard. 
The  switch  proper  consisted  of  a circle  of 
metallic  bars,  one  per  line,  and  a center 
shaft  which  carried  one  loosely  mounted 
contact  arm  per  line.  By  means  of  bat- 
tery at  the  telephone  the  subscriber  sent 
pulsations  of  current  to  operate  a polarized 
magnet  at  the  switch.  The  latter  moved 
the  contact  arm  of  the  calling  line  by  a 
ratchet  action  to  touch  the  bar  of  the 
called  line.  To  release,  more  impulses  were 
to  be  sent  to  move  the  contact  arm  step 
by  step  ahead  of  the  home  position.  The 
apparatus  was  crude. 

They  continued  their  efforts  until  at  least 
1883.  In  1881  they  inserted  relays  in  the 
lines,  to  operate  the  magnets  on  local  cir- 
cuits. They  also  devised  the  first  semi- 
automatic system,  arranging  for  an  opera- 
tor to  receive  the  number  from  the  sub- 
scriber and  to  control  the  switches.  In 
1883  they  devised  the  first  power-driven 
switch,  and  a positively  controlled  call- 
ing device,  which  controlled  the  switch,  but 
was  itself  advanced  step  by  step  by  the 
switch  as  it  moved. 

Second  Period.  The  period  of  15  years 
from  1889  to  1904  was  one  of  many  work- 
ers, many  starts  and  failures  and  short- 
lived lines  of  development.  In  the  preced- 
ing ten  years  telephony  had  been  finding 
itself.  The  time  was  ripe  for  earnest  work 
to  begin  on  automatic  switching.  The 
year  1889  saw  two  beginnings,  one  of  which' 
lasted  only  a few  years  while  the  other 
continued  to  the  present  day. 

J.  G.  Smith  first  produced  an  automatic 
switching  system  for  telegraph  lines.  It 
was  to  enable  business  men  to  have  pri- 
vate-line service  between  cities  by  using 
intercity  trunks.  His  switch  had  a com- 
plete circle  of  contacts  with  a power - 
driven  shaft  in  the  center.  The  latter  car- 
ried contact  arms.  There  were  selectors  to 
hunt  an  idle  trunk  to  the  distant  city  and 
connectors  to  connect  the* trunk  to  the 
called  line.  Later  he  adapted  his  system 
to  switch  telephone  lines.  Using  the  same 
switches  he  had  but  one  trunk  between 
groups.  He  even  had  a small  system  in 
which  one  switch  acted  as  both  selector 
and  connector. 

Strowger  Development.  The  Strowger 
line  of  development  covers  a period  of  32 
years  to  date.  In  1889  Almon  B.  Strowger, 
of  Kansas  City,  Mo.,  reached  the  limit  of 
his  patience  with  telephone  operators  and 
started  to  work  on  an  automatic  switch 
to  do  away  with  them.  He  devised  a com- 
pletely cylindrical  bank  of  1000  contacts, 
ten  horizontal  rows  of  100  contacts  each. 
The  wiper  was  mounted  on  a vertical  shaft 
in  the  center,  to  be  lifted  by  a ratchet 
magnet,  then  rotated  by  long  steps  by  a 
rotary  magnet  to  the  desired  group  of  ten 
contacts,  and  lastly  rotated  by  single  steps 
by  another  rotary  magnet  to  the  called  line. 


The  release  back  to  normal  was  positive, 
oy  wiuioruwing  detents. 

In  1890  tne  nrst  rnouei  switch  was  com- 
pleted. Josepn  nan  is,  of  cnicago,  unuer- 
took  to  finance  it,  moved  tne  worn  to  Chi- 
cago in  1891,  and  formed  the  Strowger 
automatic  xelepuone  mxcnange,  a com- , 
pany  to  develop  uie  invention. 

In  tne  tail  of  1891  a uai  disk  switch  of 
loo  lines  was  prouuced  and  installed  in 
1893  at  LaForte,  lna.,  the  nrst  commercial 
automatic  telepnone  excnange.  Tne  wipers 
jumped”  from  contact  to  contact  to  avoid 
friction.  beveral  modern  features  were 
present — the  pawl  standing  free  of  the 
ratcnet  cylinder,  the  pawi  stop  to  prevent 
overthrow  of  tne  wipers,  tne  rudiments  of 
a sideswitch  with  tnree-wire  control,  con- 
sisting of  one  line  wire  tor  impulsing  and 
the  otner  tor  changing  tne  circuits  in  tne 
swltcn  by  means  of  me  sideswitch.  Dis- 
covering that  subscrioers  got  electric 
shoe ks  from  me  receiver  binding  posts,  the 
inventors  made  me  first  receiver  with  con- 
cealed binding  posts.  In  1893  a small  disk- 
switch  excnange  was  installed  at  Fort 
Sheridan,  ill.,  for  the  United  States 
crovernment.  There  were  private  trunks 
between  certain  of  the  Bwitcnes  where  pri- 
vacy was  essential. 

In  1894  the  piano-wire  board  was  made 
and  installed  at  LaForte  to  replace  me 
aisx-switen  board.  Tne  later  device  had 
ior  a banK  a layer  of  piano  wires  stretched 
tightly  across  a frame.  At  right  angles  to 
tne  wires  were  a number  of  wiper  snafts, 
one  for  each  subscriber  line.  Common  bat- 
tery was  used  tor  operating  me  magnets, 
but  local  battery  for  talking.  There  was  a 
sideswitch  and  a crude  busy  test  with  par- 
tial privacy. 

in  me  winter  of  1894-5  the  Strowger  peo- 
ple produced  me  form  and  general  size  of 
contact  bank  now  used.  Tnere  were  ten 
horizontal  rows  or  levels  of  contacts,  ten 
contacts  per  level  spaced  angularly  to  the 
equivalent  of  28  in  a complete  circle,  the 
same  as  today.  They  were  insulated  by 
electrose.  New  switches  with  these  banks 
were  installed  in  1895  at  LaPorte  and  at 
Michigan  City,  Ind.  That  same  year  plas- 
ter of  Paris  was  used  to  imbed  the  bank 
contacts.  They  were  first  installed  at 
Rochester.  Minn.  This  material  was  not 
abandoned  until  1901,  when  me  built-up 
bank  came  in.  At  first  me  Insulating  lay- 
ers were  hard  fiber,  but  in  recent  years 
phenol-fiber  has  been  adopted.  The  year 
i.898  was  marked  by  activity  In  building 
exchanges  and  in  producing  new  ideas. 
The  party-line  lockout  for  automatic  lines, 
me  dial  calling  device,  and  the  selector  and 
connector  idea  were  started.  This  grew 
out  of  the  need  for  larger  exchanges. 
Several  100-line  boards  had  to  be  connected 
together,  hence  the  origin  of  me  selector 
to  choose  the  boards.  At  first  there  was 
but  one  trunk  from  any  selector  to  a 
given  100- line  board,  ending  in  a connec- 
tor. The  Augusta,  Ga.,  exchange  was  first 
so  installed.  In  1897  group  trunking  was 
secured  by  inserting  a figure  0 in  me 
call  number  between  the  hundreds  digit 
and  me  tens  digit.  The  first  pull  of  tne 
dial  lifted  the  wipers  of  me  first  selector  to 
the  desired  level.  The  0 pull  gave  ten  im- 
pulses to  the  rotary  magnet,  which  followed 
them  until  the  first  idle  trunk  was  found. 

The  first  machine  rotary  was  produced  in 
1899,  having  a machine  in  the  central  office 
to  produce  me  impulses  instead  of  the  ex- 
tra digit  in  the  call  number.  It  was  in- 
stalled in  the  exchange  at  New  Bedford. 
Mass.,  in  1900. 

The  sideswitch  took  form  in  me  New 
Bedford  exchange.  The  line  relays  also  ap- 
peared in  all  switches,  30-ohm  coils  shunted 
by  a 150-ohm  resistance,  for  they  were  in 
series  with  the  talking  circuit.  The  ring- 
ing of  the  telephone  bell  was  done  by  the 
first  selector,  controlled  by  a push  button 
at  the  telephone,  which  grounded  the  cen- 
ter of  the  bell  coils.  In  the  Fall  River, 
Mass.,  exchange,  installed  in  1901,  the  ring- 
ing was  shifted  to  the  connector,  where 
it  has  remained  to  date. 

The  Automatic  Electric  Co.  was  organ- 
ized in  January,  1901,  taking  over  all  the 
activities  of  the  Strowger  Automatic  Tele- 
phone Exchange,  which  went  out  of  busi- 
ness. 

The  first  automatic  exchange  in  Chicago 
was  completed  in  September,  1903.  For  tne 
first  time  the  code  of  impulses  was  the 
same  for  all  time  digits.  There  was 
metered  service  depending  on  the  dialing 
of  the  full  number  of  digits.  Free  numbers 
(fire,  police,  etc.)  had  one  less  digit  and 
did  not  cause  the  meter  to  register. 

The  Los  Angeles,  Cal.,  installation  marks 
a number  of  interesting  facts.  One  office 
was  made  automatic  in  1904,  with  the  in- 
tention of  gradually  converting  the  whole 
system  office  by  office,  which  was  later 
done.  From  the  beginning  the  automatic 
switches  had  to  work  in  connection  with 
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manual  switchboards  over  trunks  to  which 
me  automatic  engineers  applied  a device  to 
render  me  third  wire  unnecessary  between 
offices.  Here  appeared  for  me  first  time 
me  release  trunk  for  the  first  and  second 
selectors.  The  third  selectors  and  connec- 
tors still  had  bridged-relay  release. 

in  uie  tan  ox  i»u«  uie  first  jxelth  line- 
switches  were  installed  at  Yv  iiinington, 
Del.,  reducing  me  nrst  selectors  irom  one 
per  line  to  ten  per  lou  lines,  up  to  19u6  tne 
ir uniting  ot  automatic  exenanges  had  oeen 
a matter  of  expediency.  In  that  year  A.  E. 
jxeun  devised  ms  trunking  system,  wnicn 
nas  been  used  with  out  minor  cnanges  ever 
since,  ne  aiso  introduced  "truna  slip"  to 
equalize  the  traffic  among  the  switches  and 
cut  down  tne  time  to  find  an  idle  trunk. 

Strowger  apparatus  was  nrst  made  com- 
mon battery  lor  talking  at  ttoutn  Bend, 
ind.,  in  I9w>.  Here  also  were  manual  and 
automatic  switenooarus  in  one  bunding, 
working  freely  witn  each  other.  Tne  sec- 
ond selectors  had  no  slues wuen,  a move 
which  resulted  in  I9uf  in  making  all  selec- 
tors siueswitcnless  and  in  1918  tue  connec- 
tors also. 

The  impulse  repeater  came  into  service 
in  1906  at  nos  angeies  to  secure  better 
operation  oi  the  switches  on  interoffice 
calls.  Tne  suboince  was  first  used  in  19oo 
at  Dayton,  omo.  A small  number  ot  sub- 
scriber lines  were  served  by  imeswitenes 
and  connectors,  but  tneir  selectors  were 
in  the  nearest  main  office. 

In  1901  tne  repeater  was  combined  with 
the  selector  at  Coiumbus,  Ohio.  Tnls  selec- 
tor-repeater acted  first  as  a selector,  men 
it  repeated  Impulses  to  another  office.  The 
oirowger  system  was  made  to  operate 
without  ground  return  (two-wire  system) 
in  1907.  The  calling  device  opened  me  cir- 
cuit in  groups  oi  impulses,  with  a pause  be- 
tween groups,  during  which  a slow-acting 
relay  in  the  switch  tell  back  to  switen  to 
the  next  t unction.  In  me  same  year  the 
Keith  iineswitch  was  applied  to  outgoing 
trunks  to  reduce  tneir  number  (Los  An- 
geles, Cal.).  In  1909  lines  witches  were  used 
as  local  secondaries  at  Lansing,  Mien. 
By  me  year  1908  the  automatic  suboffice 
for  manual  exchanges  had  passed  tne  ex- 
perimental stage,  it  economized  cable  and 
improved  service. 

The  San  Francisco,  Cal.,  installation 
(1909)  had  a rapid-fire  suburban  toll  serv- 
ice, wim  means  lor  veriiying  the  num- 
ber of  me  calling  subscriber  who  waited 
while  the  call  was  put  through.  Here  was 
the  first  small  calling  device,  wim  a dial 
which  did  not  rotate  back  while  me  in- 
terior ‘mechanism  was  sending  me  im- 
pulses. In  the  winter  of  1910-11  it  was 
changed  so  mat  me  dial  returned  with  the 
mechanism,  because  me  older  form  was  too 
complicated  for  extended  use.  San  Fran- 
cisco had  also  automatically  operated  coin 
boxes.  The  user  dialed  the  number,  but 
when  the  called  station  answered,  the  re- 
versal of  current  prevented  conversation 
until  the  calling  subscriber  dropped  a coin 
into  the  box.  The  two-wire  trunk  holder 
(so  called  series  repeater)  was  also  used 
here. 

The  second  automatic  exchange  in 
Chicago  was  installed  in  1910-11  with 
eight  offices;  owing  to  me  fact  that  it 
was  tied  up  financially  wim  me  narrow  - 
gage  Illinois  tunnel  system,  it  failed  as  a 
commercial  venture.  The  automatic  traf- 
fic distributer  was  produced  in  1911  to 
distribute  the  traffic  of  a manual  switch- 
board to  all  the  operators.  It  consisted 
chi  .fly  of  Keith  Iineswitch es.  The  period 
of  1911-13  was  one  of  foreign  development, 
chiefly  in  England,  France,  and  Austra- 
lia. 

In  1913  the  private  automatic  exchange 
took  its  place  as  a commercial  efficiency 
device,  and  was  installed  in  large  numbers 
from  that  time  to  date.  In  the  same  year 
the  present  method  of  trunk  scattering  by 
“spill  over”  was  developed.  Increasing  the 
efficiency  of  trunks  without  using  sec- 
ondary lineswitches.  The  switching  re- 
peater was  made  for  Sydney.  Australia,  in 
1914,  to  permit  subscribers  In  a suboffice 
to  talk  to  each  other  without  using  inter- 
office trunks.  • 

The  period  from  1915  to  date  was  one 
of  elaboration  of  the  finer  details  in  the 
Strowger  system.  Changes  were  made  in 
switch  mechanism  and  circuits  to  make 
the  apparatus  more  permanent  and  reli- 
able. A complete  system  of  standard  ad- 
justments, which  had  been  growing  np 
through  the  years,  was  crystallised  into 
scientific  form.  A program  of  inspections 
and  adjustments,  known  as  "routines’*  was 
developed  and  its  effectiveness  and  effi- 
ciency proven.  The  standardisation  of  the 
nomenclature,  at  the  request  of  the  British 
Engineering  Standards  Association,  was 
started  through  the  Amerioan  Institute  of 
Electrical  Engineers,  including  represents- 
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tives  from  the  Bureau  of  Standards  and  of 
Sell  and  independent  telephone  interests. 

In  the  same  period  other  advances  were 
made  by  the  Strowger  line,  such  as  the  ap- 
plication of  composite  telegraph  to  dial- 
ing: on  toll  lines,  both  ordinary  and  phan- 
tomed  lines,  automatic  voltage  regulation 
of  the  central-office  battery,  the  rotary 
lineswltch,  the  community  automatic  ex- 
change, and  other  things. 

Callender.  Lorimer  Development. — T his 
line  extends  from  1892  to  about  1911.  Ro- 
malne  Callender,  a music  teacher,  of 
Brantford,  Canada,  made  a first  attempt, 
which  had  two  orders  of  switches.,  ground- 
return  subscriber  lines,  much  common  ap- 
paratus, a time-limit  for  talking,  and  a 
drum -shaped  calling  device.  It  was  very 
complicated.  In  1893  he  invented  a second 
system  using  metal  balls  and  runways,  and 
a drtim  calling  device  with  setup  levers. 
Though  Intended  for  exhibition  at  the  Chi- 
cago World’s  Fair  it  could  not  be  shown 
as  It  did  not  work.  After  operations  in 
New  York  City  and  Europe  the  Callender 
Telephone  Exchange  Co.  was  formed  in 
1896  at  Brantford.  Soon  after  this  Callen- 
der separated  from  the  enterprise. 

The  Lorimer  brothers,  who  had  been  eir.- 
ployed  In  the  work,  were  now  in  charge 
and  finished  the  Troy,  Ohio,  exchange,  al- 
though this  proved  a failure  from  de- 
fects in  design.  The  Lorimer  brothers 
then  began  to  work  out  their  own  ide^s, 
among  which  were  the  reduction  of  indi- 
vidual line  apparatus  to  the  limit,  positive 
control  of  the  calling  device,  and  the  sec- 
tional bookcase  plan  for  building  up  an  ex- 
change out  of  100- line  units.  They  made 
a model  switch  in  1897,  and  a 12-line 
board  in  1898  in  their  factory  at  Plqua, 
Ohio.  The  latter  had  disk  switches  set 
vertically  In  a horizontal  row,  with  a 
common  shaft  running  through  the  center. 

In  the  spring  of  1899  they  redesigned  it, 
setting  the  driving  shafts  upright  and 
making  each  switch  cylindrical  with  12 
horizontal  rows  of  contacts.  The  apparatus 
was  separated  into  “divisions,”  each  cor- 
responding to  a manual  cord  circuit.  Each 
subscriber  line  was  represented  by  a seg- 
ment on  a stationary  commutator  over 
which  a brush  was  constantly  rotating. 
This  brush  stopped  on  the  segment  of  any 
calling  line  and  set  in  motion  the  ap- 
paratus for  taking  care  of  <he  call.  There 
was  rigid  control  between  switches  and 
calling  device. 

In  1900  the  name  was  changed  to  Amer- 
ican Machine  Telephone  Co.,  which  built 
the  exchange  for  Peterboro,  Canada,  and 
an  exhibit  board  for  Paris,  France.  For 
some  years  patent  interferences  occupied 
its  attention  and  not  much  was  done  in 
develpoment.  In  1909  it  built  the  exchange 
of  Brantford,  Canada.  In  1911  the  patents 
were  sold  to  the  Bell  interests. 

Minor  Developments.  Space  forbids  more 
than  the  mention  of  some  inventors,  such 
as  J.  W.  McDonough,  Pippette,  W.  W. 
Davis,  Apostoloff  and  Freudenberg,  Selig- 
m an -Lou,  Timberlake  and  Fonquernie, 
who  worked  along  various  lines. 

The  Clark  line  started  with  E.  A.  Clark 
and  others  about  1893;  the  Clark  Auto- 
matic Telephone  Co.  was  formed  and 
many  72-llne  exchanges  made.  There  were 
many  Installed  in  the  winter  of  1899-1900 
and  as  late  as  1904  several  of  them  were 
still  working  In  Sioux  City,  Iowa. 

From  1901  to  1904  Enrest  A.  Faller 
worked  on  a semiautomatic  system  with  a 
lever  setup  calling  device  at  each  tele- 
phone which  caused  the  call  number  to 
be  displayed  before  the  operator.  Appara- 
tus was  exhibited  at  the  World’s  Fair  at 
St.  Louis,  Mo.,  in  1904. 

The  Lundquist  line  runs  from  about  1896, 
when  Frank  A.  Lundquist  left  the  Strow- 
ger group,  to  about  1911,  when  he  entered 
the  Bell  organization.  A few  exchanges 
were  installed  by  the  National  Automatic 
Telephone  Co.  and  the  Globe  Automatic 
Telephone  Co.,  which  operated  during  this 
period. 

Third  Period.  The  period  from  1904  to 
date  was  one  of  long  steady  developments. 
During  these  16  years  the  more  discern- 
ing telephone  men  (aside  from  automatic 
workers)  began  to  see  that  automatic 
switching  was  the  coming  thing,  although 
the  rank  and  file  resisted  the  change  un- 
til 1919. 

The  period  is  characterized  by  the 
Strowger  line  of  development,  the  West- 
ern Electric,  and  the  activities  of  Kellogg. 
Lattig  and  Good  rum,  of  Clement,  and  of 
Corwin. 

In  1904  Clement  began  work  on  a semi- 
automatic system  which  the  North  Electrlo 
Co.  began  to  put  out  In  1907  as  the  “Auto- 
manual"  system.  The  Strowger-like 


switches  rotated  their  wipers  first  and 
then  luted  them  through  the  bank.  Sub- 
scriber lines  came  to  the  banks  of  finder 
switches,  each  of  which  was  tied  “tail  to 
tail"  with  a first  selector.  The  links  be- 
tween finders  and  selectors  were  arranged 
to  be  handled  by  operators,  who  set  up  the 
call  number  on  a push-button  calling  de- 
vice. Later  a system  of  relays  was  used 
as  a line  finder.  The  first  commercial 
installation  was  at  Ashtabula  Harbor, 
Ohio.  A number  of  other  plants  were  in- 
stalled with  good  results.  About  1914 
financial  difficulties  overtook  the  business 
and  not  much  was  done  for  several  years. 
In  1919  it  was  revived  under  K.  B.  Miller 
and  F.  R.  McBerty. 

From  1908  to  1916  Corwin  was  working 
on  a traffic  distributer,  leaving  the  manual 
board  unchanged.  In  1912  there  was  great 
patent  activity.  In  the  spring  of  1914 
Frank  B.  Cook  undertook  the  manufactuie 
of  it  and  installed  an  exchange  at  Fort 
Wayne,  Ind.,  that  summer.  The  last  pat- 
ent activity  seems  to  have  been  in  1916. 

Lattig  and  Goodrum  began  working  on 
automatics  in  1903.  After  being  with  the 
Automatic  Electric  Co.  and  the  Stromberg- 
Carlson  Co.,  the  American  Automatic  Tele- 
phone Co.  was  formed  about  1906.  Their 
first  commercial  exchange  was  in  Ellis 
Hospital,  Schenectady,  N.  Y.,  1906.  The 
system  has  a flat,  one-motion,  60-point 
switch,  back-action  magnet  drive,  line 
finders,  and  a 60-point  calling  device. 
Numerous  plants  were  installed  in  the  fol- 
lowing years  until  in  1913  they  sold  their 
patents  to  the  Bell  interests. 

Bell  Development.  The  Western  Elec- 
tric Co.  began  to  work  on  automatic 
switching  in  1899.  The  large  use  of  man- 
ual switchboards  by  the  Bell  interests 
made  them  cautious  about  hastily  adopting 
new  and  untried  substitutes.  Their  first 
interest  lay  along  the  line  of  automatic 
interoffice  trunking,  to  relieve  conditions 
which  were  becoming  steadily  worse.  To 
replace  the  B operators  with  switches 
would  simplify  the  sum  total  of  opera- 
tion, improve  the  accuracy,  and  speed  up 
the  service.  It  would  be  an  advantage  to 
have  even  local  connections  completed 
automatically,  although  they  retained  the 
A.  operator. 

They  soon  developed  two  distinct  forms 
of  switch,  the  panel  type  and  the  rotary 
type.  The  former  has  a long  vertical  bank 
with  all  the  contacts  In  one  row,  up  which 
the  wiper  or  brush  is  caused  to  rim.  The 
latter  has  its  contacts  on  the  surface  of 
half  a cylinder,  the  wipers  being  in  sets, 
one  set  per  level  of  contacts.  Both  sys- 
tems are  power-driven. 

In  1910  the  first  commercial  trial  was 
made  in  the  form  of  a 450-llne  semiauto- 
matic switchboard  in  the  offices  of  the 
Western  Electric  Co.  in  New  York  City. 

In  about  1911  the  two  developments  were 
divided.  The  rotary  system  was  made  at 
Antwerp,  Belgium,  for  sale  in  Europe. 
The  panel  system  was  developed  in  Amer- 
ica. The  European  work  continued  until 
stopped  by  the  German  advance  In  the 
World  War  in  1914.  Since  the  war  it  has 
been  started  again. 

In  1912  the  Western  Electric  Co.  In- 
stalled switches  in  one  of  the  offices  at 
Newark,  N.  J.  Since  that  time  much 
careful  work  has  been  done  on  the  panel- 
type  system,  and  its  mechanism  and  cir- 
cuits greatly  elaborated.  It  has  taken  the 
form  of  a 500-line  unit,  consisting  of  five 
100-line  banks  on  which  60  selecting  mech- 
anisms act.  In  reality  the  unit  has  30,000 
sets  of  bank  contacts.  The  frame  is 
massive  and  carefully  alined.  The  five- 
bank  structure  is  not  operated  directly  by 
the  calling  device,  but  by  a sender,  which 
contains  a translator  to  change  the  deci- 
mal call  number  into  the  signals  neces- 
sary for  the  switch. 

Present  Conditions.  Labor  conditions 
have  been  bringing  about  important 
changes  In  the  manual  telephone  field. 
Operators  who  formerly  could  be  had  for 
|20  or  $25  per  month  began  calling  with- 
in the  last  ten  years  for  $40,  $60  and 
even  more  per  month.  Then  came  the 
World  War,  which  greatly  intensified  the 
conditions,  and  made  telephone  operating 
by  manual  switchboards  a very  difficult 
matter. 

In  the  spring  of  1919,  soon  after  the  war 
ended,  the  world  movement  to  full  auto- 
matic telephony  began.  England,  France, 
Canada,  Australia,  the  United  States,  and 
to  a certain  extent  other  countries,  began 
to  lay  definite  plans  for  converting  tneir 
exchanges  to  automatic  in  a systematic 
way,  having  due  regard  to  avoid  upsetting 
conditions  any  more  than  was  necessary.  | 


In  the  United  States,  the  Bell  Interests 
came  out  openly  with  statements,  and  be- 
gan to  buy  automatic  equipment  of  tho 
Strowger  type  as  well  as  to  make  panel- 
type  switchboards  as  rapidly  as  possible. 
At  the  present  time  (1921)  the  factories 
cannot  produce  automatic  equipment  fast 
enough  for  the  desires  of  operating  com- 
panies. 

TELETYPE.— Trade  name  for  telegraph 
printing  system  manufactured  by  the 
Morkrum  Co.,  1410  Wrightwood  Ave.,  Chi- 
cago’, 111. 

TELHARMONIUM. — The  telharmonium, 
invented  by  Dr.  T.  Cahill,  produces  music 
by  electrical  means,  giving  to  the  com- 
poser the  possibility  of  producing  effects 
which  are  impossible  with  other  musical 
instruments.  The  music  is  produced  by 
mixing  vibrations  generated  in  a set  of 
inductor  alternators.  In  some  installations 
as  many  as  144  of  these  alternators  are 
geared  together  and  driven  by  a constant- 
speed  motor.  On  acount  of  the  initial  ex- 
pense of  the  installation  the  telharmonium 
has  not  been  widely  used. 

TELLTALES,  MARINE  RUNNING 
LIGHT. — Red  and  green  running  lights  are 
required  on  each  vessel..  They  are  very 
important,  as  they  indicate  the  starboard 
and  port  sides  (right  and  left  sides  when 
looking  forward  on  the  vessel)  and  thus 
show  whether  the  ship  is  approaching  or 
receding.  They  must  be  kept  burning  and 
to  insure  this  telltales  are  located  in  the 
pilot  house  that  indicate  whether  these 
lamps  are  in  service.  The  simplest  type 
of  telltale  consists  of  a pair  of  small  In- 
dicating lamps  installed  at  the  telltale  and 
connected  in  series  with  the  cprresponding 
running  lights;  if  either  of  the  latter  burns 
out  its  telltale  lamp  is  extinguished.  Other 
telltales  employ  relays  to  actuate  the  tell- 
tale lamps  or  indicators  and  may  be  com- 
bined with  audible  signals  to  oall  attention 
to  the  trouble. 

Manufacturers: 

Cummings  Ship  Instrument  Works,  10 
High  St.,  Boston,  Mass.  “Cummings.’* 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Running  light,  telltale 
boards  to  Indicate  the  failure  of  run- 
ning lights  by  both  visible  and  audi- 
ble signal.  They  are  provided  with 
switches  to  throw  into  the  circuit  a 
spare  lamp  in  each  lantern.  The  boards 
are  made  up  of  individual  panels.  The 
one  contains  the  incoming  lines,  the 
buzzer  and  the  receptacle  for  the  warn- 
ing lamp;  the  other  contains  the  relays 
and  switches  for  the  running  lights. 
Additional  relay  panels  may  be  added 
at  any  time.  (Bulletin  69011.)  See 
adv.  pages  1203-1223. — Adv. 

Marine  Electric  Co.,  195  Fremont  St., 

' San  Francisco,  Cal.  “Meco.” 

Seidler- Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.  “S-M.” 

TELPHERAGE  SYSTEMS,  ELECTRIC 
CONVEYING.— These  are  aerial  electric 
carrier  systems  on  the  principle  of  the  elec- 
tric monorail  or  traveling  hoist  having  the 
car  only  moving  along  the  supports.  They 
are  of  two  main  classes,  the  automatic  and 
the  nonautomatic  or  “man  telpher”.  The 
automatic  type  is  used  largely  for  handling 
coal,  ore  and  such  bulk  material.  It  is 
operated  by  motors  that  are  controlled  at  a 
distance  and  on  discharging  its  load  re- 
verses and  returns,  unless  the  track  be  in 
loop  form.  The  simpler  telpherage  systems 
sometimes  use  tightly  drawn  cables  as  sup- 
ports for  the  car,  these  also  carrying  the 
operating  current,  but  the  more  important 
ones  use  permanent  rails  or  I-beams,  from 
which  the  telpher  is  supported,  the  power 
being  collected  from  conductors  by  trolleys 
or  shoes.  Man  telphers  have  a cage  at- 
tached in  which  the  operator  rides,  and 
controls  both  the  hoisting  and  traveling 
mechanisms.  By  proper  arangement  of 
tracks  this  type  may  be  made  to  cover 
a considerable  yard  space.  It  is  used  for 
transporting  bulk  materials,  also  for  pack- 
ages, freight,  etc.,  in  loading  and  unloading 
railway  cars  and  steamships. 

Manufacturers: 

Columbia  Hoist  & Crane  Co.,  Borden  & 
Van  Pelt  Aves.,  Long  Island  City,  N.  Y. 

LINK-BELT  CO..  329  W.  39th  St.,  Chi- 
cago, 111.  “Link-Belt.” 

Northern  Crane  Works,  Ltd.,  Walkerville, 
Ont.,  Can.  “Northern.” 

Northern  Engineering  Works,  10  Chene 
St.,  Detroit,  Mich.  “Northern.” 

TEMCO  ELECTRIC  MOTOR  CO.,  THE.— 
504  Sugar  St.,  Leipsic,  Ohio.  Manufac- 
turer of  portable  electric  tools  and  motors. 
Business  established  1911.  President  and 
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general  manager,  O.  P.  Edwards;  vice- 
presiuents.  W.  E.  Edwards,  T.  C.  Edwards; 
secretary,  treasurer  and  sales  manager,  J. 

E.  Werner. 

TEMPERATURE. — A scale  for  measuring 
Intensity  of  heat.  Both  the  centigrade  and 
Fahrenheit  scales  are  used.  See  these 
scales.  The  centigrade  scale,  which  is  used 
tor  most  scientific  work,  calls  the  freexmg 
point  of  water  0~C  and  its  normal  boiling 
point  100  °C.,  divides  this  interval  into 
10  equal  degrees,  and  extrapolates  below 
xero  and  above  100°  to  any  desired  extent. 

It  appears  that  - 273°C.  is  the  temperature 
of  space,  and  therefore  we  cannot  know 
anything  colder  than  that;  the  tempera- 
ture of  the  sun  is  about  5,000°  C.,  with  a 
possible  error  of  500°.  We  do  not  know 
whether  there  is  a maximum  possible  tem- 
perature. Instruments  for  measuring  low 
temperatures,  up  to  350°  C.,  are  called  ther- 
mometers; tor  higher  temperatures,  py- 
rometers. Temperatures  reckoned  from 
- 273 °C.,  are  called  absolute  temperatures, 
or  degrees  Kelvin  (alter  Lord  Kelvin; 
0°C=273*K. 

TEMPERATURE,  AMBIENT.— The  tem- 
perature of  a surrounding  medium.  The 
term  is  most  commonly  used  to  designate 
the  temperature  of  the  air  surrounaing  an 
electrical  machine  and  on  wh.ch  the  cool- 
ing or  the  machine  depends. 

TEMPERATURE  COEFFIC1  ENT.— The 
proportion  of  itself  by  which  any  physical 
property  varies  for  an  increase  oi  tempera- 
ture of  1°  C.  Strictly  speaking,  it  is  re- 
ferred to  the  value  starting  at  0*  C..  and  is 
either  the  percentage  variation  from  0°  to 
1°  C.,  or  one-hundreath  ot  the  percentage 
variation  from  0°  to  100“  C.,  or  the  average 
variation  from  0°  to  t°  C.  The  most  useu 
temperature  coefficient  in  electrical  work  is 
the  temperature  coefficient  of  resistance. 

TEMPERATURE  COuFFlCI ENT  OF  RE- 
SISTANCE. — The  resistance  of  materials 
chahges  with  temperature.  The  tempera- 
. ture  coefficient  of  resistance  is  the  change 
per  ohm  per  degree  change  in  temperature 
at  the  standard  temperature,  usually  0° 
centigrade.  The  temperature  coefficient, 
like  the  resistance,  uepends  upon  the  purity 
of  the  rhaterial.  For  all  pure  metals  the 
temperature  coefficient  is  practically  the 
same.  Copper  of  100  per  cent  conductivity 
has  a resistance  temperature  coefficient 
equal  to  0.00393  per  degree  centigrade  at' 
20°;  at  0°  C.  the  temperature  coefficient  is 
0.00427.  The  corresponding  temperature  co- 
efficients on  the  Fahrenheit  scale  are 
0.00218  at  68°  and  0.00238  at  32°  F.  The 
resistance  of  a conductor  at  any  tempera- 
ture may  be  calculated  by  the  formula 
Rt  = Ru  (1-f-at),  where  Ro  is  the  resistance 
at  0 degrees,  a is  the  temperature  co- 
efficient of  resistance  at  0°C.  and  t is  the 
centigrade  temperature.  A practical  appli- 
cation of  the  temperature  coefficient  is  the 
determination  of  temperature  by  measuring 
changes  in  resistance.  See  Thermometers, 
resistance  type. 

TEMPERING,  ELECTRIC.— The  method 
of  bringing  metal  to  the  proper  degree  oi 
hardness  and  elasticity  by  first  raising  it 
to  a high  temperature  in  an  electric  fur- 
nace, and  then  rapidly  cooling.  See  Fur- 
naces, electric,  hardening.  Also  see  Heat 
treatment  of  steel. 

TEMPLE. — Trade  name  for  oil  cups  man- 
ufactured by  the  D.  T.  Williams  Valve  Co.. 
Cincinnati,  Ohio. 

TEMPLETON,  KENLY  & CO.,  LTD.— 

1020  S.  Central  Ave.,  Chicago,  111.  Manu- 
facturer of  jacks.  Business  established 
1899.  President.  W.  B.  Templeton;  vice- 
president  and  general  manager,  H.  B. 
Hench.  Sales  representatives,  Sanford 
Bros.,  Chattanooga,  Tenn.,  Cleveland,  Ohio, 
San  Francisco,  Cal.,  30  W.  Walton  St.,  Chi- 
cago, 111. 

TEMPLETON  MFG.  CO.— Business  St. 
and  Glenwood  Ave.,  Hyde  Park.  Mass. 
Manufacturer  of  steam  and  vacuum  traps 
Vice-president  and  general  manager, 
Charles  H.  Stebb.ns:  secretary  and  treas- 
urer, William  R.  Templeton;  sales  man- 
ager, Charles  G.  Stebbins. 

TENACITY  OAK.— Trade  name  for 
leather  be’ ting  manufactured  by  George 
Rahman  & Co.,  31  Spruce  St.,  New  York, 
N.  Y. 

TENNESSEE  BURNER  MFG.  CO.— 
Chattanooga,  Tenn.  Manufacturer  of  lava 
insu’ators  and  other  lava  products.  Presi- 
dent, J.  C.  Roberts:  vice-president.  J.  P. 
Payne;  secretary  and  general  manager,  W\ 
T.  Free;  treasurer,  William  Roberts. 

TENSION. — The  word  tension  is  some- 
times applied  in  electrical  w’ork  to  the  dif- 


ference of  potential  or  electromotive  force 
existing  in  a circuit.  In  an  eiectric  field, 
it  is  thought  ofas  a stress  along  the  lines 
of  induction  prouucing  pressure  on  the  in- 
tervening dielectric  or  nonconducting  me- 
dium. The  word  tension  is  often  included 
in  terms  like  high  tension  and  low  tension 
expressing  relative  potential  or  voltage  Oi 
circuits  or  apparatus. 

TENSO. — Trade  name  for  die  castings 
manufactured  by  Barnhart  Bros.  & Spin- 
dler,  Monroe  and  Throop  Sts.,  Chicago,  111. 

TENTS,  MANHOLE  PROTECTING.— 
Small  tents  set  up  over  manholes  in  streets 
when  woik  is  being  done  in  them,  to  pro- 
tect the  workmen  from  the  weather,  espe- 
cially when  cable-splicing  work  is  bemg 
done.  These  tents  also  serve  as  warnings 
to  tiaffle. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 

Co.,  Glenside,  Pa.  “Bee  Line.” 
BUHRKE  CO..  R.  H..  1238  Fullerton  Ave., 
Chicago,  111. 

TERKELSEN  MACHINE  CO— Boston. 
Mass.  Manufacturer  of  insulation  molding 
machines.  President.  C.  J Wennberg; 
treasurer,  A.  Terkelsen, 

TERMAAT-MONAHAN  MFG.  CO.— 
Oshkosh.  Wis.  Manufacturer  of  internal- 
combustion  engines.  President,  T.  J.  Hy- 
man; vice-president  and  general  man- 
ager, George  H.  Mueller;  secretary,  T.  IT. 
Spence;  treasurer,  Walter  Brown. 

TERM  I LET. — Trade  .name  for  conduit 
fittings  manufactured  by  E.  H.  Freemar 
Electric  Co.,  Trenton,  N.  J. 

TERMINAL  BLOCKS.— See  Blocks,  ter- 
minal, generator  and  motor;  Blocks,  termi- 
nal, railway  signal;  Blocks,  terminal,  trans- 
former. 

TERMINAL,  CABLE,  PROTECTED.— A 

telephone  cable  terminal  which  Is  equipped 
with  lightning  arresters,  fuses,  etc.,  to  pro- 
tect the  cable  from  foreign  current. 

TERMINAL  DETECTORS.— See  De- 
tectors, terminal  or  polarity,  direct  cur- 
rent. 

TERMINAL  ELECTRIC  CO.— €85  11th 
Ave.,  New  York,  N.  Y.  Manufacturer  of 
bell-ringing  transformers,  burglar  and  fire 
alarms,  etc.  Business  established  1915. 
President,  G.  Weil;  treasurer  and  general 
manager,  A.  Robinson.  Sales  representa- 
tives. Rumsey  Electric  Co.,  Philadelphia, 
Pa.;  J.  H.  Healey,  Boston,  Mass.;  John- 
son Electric  Co..  Minneapolis,  Minn. 

TERMINAL  ENGINEERING  CO.,  INC.- 

17  W.  44th  St.,  New  York,  N.  Y.  Manu- 
facturer of  electric  trucks.  R.  H.  Sartor, 
sales  engineer. 

TERMINAL  LUOS.— See  Lugs,  cable  and 
wire,  cast  or  wrought,  soldering. 

TERMINAL  PER  STATION.— An  ar- 
rangement of  connector  bank  terminals 
used  in  telephone  switchboards  for  ring- 
ing party  lines.  Each  station  has  its  own 
terminals  Just  as  if  it  were  on  an  irtdi- 
vidual  line.  A four-party  line  requires 
four  groups  of  connectors,  one  group  to 
ring  each  of  the  four  classes  of  stations. 
It  is  similar  to  Jack  per  station. 

TERMINAL,  SPADE.— A flat  terminal 
for  a cord.  It  has  a notch  cut  in  the  end 
so  as  to  fit  around  the  screw  of  a binding 
post. 

TERMINALS,— See  Connectors,  solder- 
less; Connectors,  solderless,  insulated. 

TERMINALS,  AUTOMOBILE,  PRI- 
MARY AND  SECONDARY  WIRE.— Wire 
connecting  terminal  fittings,  consisting 
usually  of  pressed  or  stamped  sheet  metal 
evejets.  loops,  forks,  etc.,  of  special  de- 
sign to  fit  various  forms  of  binding  posts, 
studs,  etc.,  and  made  with  cup-shaped  or 
channeled  shanks  for  making  soldered  or 
crimped  connection  with  solid  or  stranded 
wire.  Secondary  terminals  may  consist  of 
looped  eyes  with  insulating  sleeves  and 
spring  contact  ends  to  enable  quick  de- 
tachment  from  spark-plug  terminals,  etc. 

Manufacturers: 

American  Bosch  Magneto  Corp.,  Spring- 
field.  Mass.  “Bosch.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Breaznell,  J.  H.,  26  Court  St.,  Brooklyn, 
N.  Y. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park.  Toronto.  Ont..  Can 
Connecticut  Telephone  & Electric  Co., 
Meriden,  Conn.  “Connecticut.” 

Eby  Mfg.  Co.,  H.  H.,  13th  & Wa’lnce 
Sts.,  Philadelphia,  Pa. 


Economy  Mfg.  Co.,  616  W.  Monroe  St., 
Chicago.  111.  “Universal.” 

FIVZGFRAJ  D MFG.  CO.,  THE.  Tor- 
rlngton.  Conn. 

Guaranteed  Battery  Co.,  2017-25  Licas 
Ave.,  St.  Louis,  Mo. 

Hobbs  Storage  Battery  Co.,  1231  Olive 
St.,  Los  Angelas.  Cal. 

Ideal  Clamp  Mfg.  Co..  Inc.,  200  Brad- 
ford St.,  Brooklyn.  N.  Y.  “Ideal  ’ 

Michigan  Motor  Specialties  Co.,  44-50  Mt. 
Elliott  Ave.,  Detroit,  Mich.  “Beceo.” 

Morse,  Frank  W„  289  Congress  St.,  Bos- 
ton. Mass.  “Morse  Eureka.” 

PATTON-MAC  GUYER  CO.,  31  Mathew- 
son  St.,  Providence,  R.  I. 

Pines  Mf*r  Co..  208  N.  Wabash  Ave.,  Chi- 
cago, 111. 

Rajah  Auto-Supply  Co.,  Bloomfield,  N. 
J.  “Rajah.” 

Shaln,  Charles  D.,  Times  Plaxa,  Brook- 
lyn. N.  Y. 

SHERMAN  MFG.  CO..  H.  B..  Battle 
Creek,  Mich.  (Sec  display  adv.  page 
1323.) 

TERMINALS,  CLAMP  TYPE.  FOR 
CONNECTING  TO  BUSBARS.  — Clamp 
tvpe  terminals  are  used  for  making  a tap 
from  a busbar  stack  with  a cable,  solid 
round  conductor  or  metal  tubing.  The 
terminals  consist  of  a lug  with  a long  lip 
or  lips  and  a clamp  for  holding  the  lip  in 
contact  with  the  bar  or  bars.  The  lugs 
are  usually  cast  of  copper  or  brass  and 
machined  so  that  where  more  than  one 
bar  Is  used  the  lips  will  fit  tightly  in  the 
spaces  between  bars.  The  cable  or  other 
conductor  is  soldered  into  the  sleeve  at 
the  other  end  of  the  lug.  The  clamps  sre 
usually  reinforced  to  be  rigid,  and  are 
made  to  extend  Just  beyond  the  edges  of 
the  busbars,  where  bolts  are  placed  to 
hold  the  two  clamping  members  together 
and  make  & tight  contact  between  the  lug 
and  bars. 


Manufacturers: 

General  Devices  & FUtlngs  Co.,  441-443 
8.  Desplaines  St..  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Scher.ec- 

* tady,  N.  Y.  (See  adv.  pages  1203-1223.) 

Southern  Electrical  Equipment  Co., 
Charlotte.  N.  C. 

TERMINALS,  FUSE,— See  Clips,  fuse. 

TERMINALS?  HIGH-TENSION.  - Sm 
Bushings,  high-tension  terminal  for  trans- 
formers, etc. 

TERMINALS,  LIGHTING  AND 
POWER  CABLE. — Thes°  are  terminal  fit- 
tings which  are  attached  to  the^  ends  of 
lead-covered  cables  and  are  intended  to 
protect  the  insulation  from  moisture  and 
protect  the  emerging  conductors  from 
electrical  discharge  between  each  other  or 
between  any  one  and  the  cable  sheatL. 
The  terminal  is  securely  fastened  to  the 
cable,  the  joint  being  thoroughly  scaled 
and  protected.  Each  conductor  is  provided 
with  a terminal  protected  by  a petticonted 
hood.  These  terminals  are  made  in  dif- 
ferent types  for  outdoor  and  indoor  serv- 
ice. the  former  being  of  weatherproof  de- 
sign. Also  see  Potheads. 


Manufacturers: 

Standard  Underground  Cable  Co..  Wcst- 
inghouse  Bldg..  Pittsburgh.  Pa.  *l>. 
O.  A.,”  “D.  S.”  w 

Worcester  Electric  & Mfg.  Co..  Worces- 
ter, Mass. 

TERMINALS,  METER  LOOP. — M e l e r 
oop  terminals  consist  of  a porcelain  block 
>n  which  usually  five  brass  screw  termi- 
isls  nre  mounted,  the  whole  block  being' 
inclosed  In  an  Iron  box.  writh  a sealing 
over  and  provided  either  with  conduit 
mock  outs  or  with  tapped  conduit  holes, 
rhev  are  installed  on  a meter  board  in  a 
esid-nce  or  other  building  by  the  elec- 
rical  contractor  and  the  proper 
rom  the  service  switch  are  connected  to 
he  terminals.  When  the  central-station 
•ompany  Installs  the  meter,  all  that  Is 
lecessary  for  connecting  is  to  insert  tne 
vires  in  the  opposite  ends  of  the  termi- 
ials  used  and  connect  them  to  the  imter 
erminal®  a"rt  seal  the  cover  on  the  meter 
oop  terminal  box  so  that  the  connections 


Manufacturers: 

Appleton  Electric  Co..  1703  Wellington 
Ave.  Chicago.  111. 

Ebv  Mfg.  Co.,  H.  H.,  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Jo>ms-Prf»tt  Co..  The.  555  Capitol  Ave., 
Hartford.  Conn. 

METROPOLITAN  ELECTRIC  MI  G. 
CO.,  East  Ave.  & 14th  St..  Long  Island 


742 


Digitized  by  boogie 


ERMINALS 


E M F .ELECTRICAL  YEAR  BOOK 


TESTERS 


TERMINALS,  TELEPHONE  CABLE.— 

elephone  cable  terminals  are  made  of  in- 
flating material  such  as  a fiber  or  im- 
■egnated  wooden  block,  having  mounted 
1 it  a number  of  metallic  terminals  or 
nding  posts,  one  for  each  wire  in  the 
ble.  These  terminals  are  usually  pro- 
cted  by  an  enclosing  cover  for  pole  top 
ounting.  For  interior  work,  there  are 
veral  other  forms  of  terminals  made, 
me  being  built  up  of  strips  of  fiber  or 
rd  rubber  with  flat  contacts  placed  be- 
een  them. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

tuth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York.  N.  Y. 

'hicago  Hand  Phone  Co.,  511  W.  Jack- 
son  Blvd.,  Chicago,  111. 
ook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago,  111.  “Cook.” 
by  Mfg,  Co..  H.  H.,  13th  and  Wallace 
Sts..  Philadelphia,  Pa. 
lectrlca!  Engineers'  Equipment  Co.,  36 
S.  Desplaines  St.,  Chicago,  111. 

ETERSON  CO..  INC..  CHARLES  J., 
723-29  Fulton  St.,  Chicago,  111. 

^liable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  111.  “Reliable.” 
lain,  Chnrles  D.,  Times  Plaza,  Brook- 
lyn, N.  Y. 

andard  Underground  Cable  Co.,  West- 
nghouse  Bldg..  Pittsburgh,  Pa. 
inley  & Patterson.  34  Hubert  St.,  New 
fork.  N.  Y.  “DeVeau.” 

•omberg-Carlson  Telephone  Mfg.  Co., 
050  University  Ave.,  Rochester,  N.  Y. 
lephone  Shop,  The,  506  S.  Canal  St., 
Chicago,  111. 

RMINALS,  TELEPHONE  CORD.— 

>hone  cord  terminals  are  metallic  tips 
•rminals  attached  to  cords,  such  as 
,'er  cords,  where  a permanent  or  sol- 
! connection  is  not  desired.  The  ter- 
s are  made  as  tips  (see  Tips,  cord) 
s spade  and  hook  terminals.  Brass  is 
commonly  used, 
tufacturers: 

?rican  Electric  Co.,  6401  S.  State  St., 
licago,  111. 

.DEN  MFG.  CO.,  2300  S.  Western 
re.,  Chicago,  111. 

ago  Hand  Phone  Co.,  511  W.  Jackson 
vd.,  Chicago,  111. 

,ard  Electric  Co.,  525  W.  Van  Buren 
. Chicago,  111. 
h Electric  Co.,  Genoa,  111. 

PILL  MFG.  CO.,  99  Mill  St..  Water- 
rv.  Conn.  (See  display  ady.  page 
7.) 

l.  Charles  D.,  Times  Plaza,  Brook- 
. N.  Yt 

ey  & Patterson.  34  Hubert  St., 
n York,  N.  Y.  “DeVeau.” 
iberg-Carlson  Telephone  Mfg.  Co., 
) University  Ave.,  Rochester,  N.  Y. 
hone  Shop,  The,  506  S.  Canal  St., 
cago.  111. 

?rn  Electric  Co.,  Inc.,  195  Broadway, 
7 York,  N.  Y. 

I INALS,  WIRE,  MISCELLANEOUS. 

terminals  are  made  in  a number  of 
or  miscellaneous  wiring.  In  large 
ey  are  frequently  cast  or  formed 
leavy  tubing  and  commonly  called 
i Lugs,  cable  or  wire.  For  use  with 
wires  they  are  generally  punched 
leet  copper  having  a hole  or  slotted 
at  one  end  and  a channel  or  par- 
ve  at  the  other.  The  wire  is  in- 
the  sleeve  end  of  the  terminal  and 
in  place,  and  the  other  end  usually 
I on  a terminal  screw  or  binding 
lere  are  numerous  special  forms  oi 
\ comprising  hooks,  flat  terminals, 
wings  bent  over  the  wire  without 
sleeves  set  at  various  angles, 
ileeves.  etc.  Some  terminals  are 
!e  as  straight  tubular  tips  into 
e wire  is  soldered  and  which  fit 
holes  of  binding  posts  or  spring 
s,  thus  protecting  the  wire 

:turers: 

n Pin  Co.,  The,  Waterbury, 
“Ampinco.” 

ST  MFG.  CO.,  2300  S.  Western 
Chicago,  111. 

i Underground  Electrical  Mfg. 
lenside.  Pa.  “Bee  Line.” 
Electric  Co.,  The.  1421  State  St., 
port.  Conn.  “Bryant.” 

& Co..  J . H..  32  Park  Place,  New 
N.  Y.  '‘Bunnell.” 
i National  Carbon  Co.,  Ltd., 
t Park,  Toronto,  Ont..  Can. 
r.  Co..  H.  H..  13th  & Wallace 
‘hiiladelptiia.  Pa.  “E-B.” 


ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  & Wood  Sts.,  Philadelphia, 
Pa.  A very  complete  line  of  cast  cop- 
per fittings,  including  lugs,  connectors, 
and  special  fittings  made  to  order 
where  a standard  fitting  can  not  be 
used.  See  display  advertisement  on 
page  1261. — Adv. 

Electrical . Engineers’  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

FITZGERALD  MFG.  CO.,  THE,  Torring- 
ton.  Conn. 

Frankel  Connector  Co.,  Inc.,  Hudson  and 
Vestry  Sts.,  New  York,  N.  Y.  (Exclu- 
sive distributor,  Westinghouse  Electric 
& Mfg.  Co.,  East  Pittsburgh,  Pa.) 

General  Devices  & Fittings  Co.,  441-4«*a 
S.  Desplaines  St.,  Chicago,  111.  (Copper, 
for  cables,  rods  and  tubing). 

GENERA!  ELECTRIC  CO..  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 

Michigan  Motor  Specialties  Co.,  44-50  Mt. 
Elliott  Ave.,  Detroit.  Mich.  “Becco.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

MULTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St..  Chicago  111.  “Multi.” 

PATTON-MAC  GUYER  CO.,  31  Mathew- 
son  St..  Providence.  R.  I. 

Salem  Electrical  Supply  Co.,  9 FVont 
St.,  Salem,  Mass. 

Shain,  Charles  D.,  Times  Plaza,  Brook- 
lyn, N.  Y. 

SHERMAN  MFG.  CO..  H.  B.,  Battle 
Creek,  Mich.  (See  display  adv.  page 
1323.) 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

Stanley  & Patterson,  34  Hubert  St..  New 
York.  N.  Y. 

STATES  CO..  THE,  72  Francis  Ave., 
Hartford,  Conn. 

Stimpson  Co.,  Edwin  B.,  70  Franklin  Ave., 
Brooklyn.  N.  Y. 

Universal  Electric  Stage  Lighting  Co.,  240 
W.  50th  St.,  New  York,  N.  Y. 
“Kliegl.” 

Western  ElecMc  C©.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TERRIER. — Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

TERRY  STEAM  TURBINE  CO.,  THE.— 
Hartford,  Conn.  Manufacturer  of  turbogen- 
erators. turbines,  steam  blowers  and  other 
nower  plant  equipment.  President,  D.  H 
Thomson;  vice-president  and  general  man- 
ager, N.  L.  Snow;  treasurer,  L.  Rosslter, 
sales  manager,  R.  L.  Thomsen.  Main  office, 
Terry  Sq..  Hartford,  Conn.  Branch  offices. 
1521  Candler  Bldg.,  Atlanta.  Ga.;  3 S.  20th 
St.,  Birmingham,  Ala.;  141  Milk  St.,  Boston. 
Mass. ; 1328-29  McCormick  Bldg.,  Chicago. 
111.;  436  Engineers  Bldg.,  Cleveland,  Ohio; 
17l0  Glenarm  St.,  Denver,  Colo.;  715  Dime 
Bank  Bldg.,  Detroit.  Mich.;  636  Michigan 
Trust  Bldg.,  Grand  Rapids,  Mich.;  410  Mu- 
tual Bldg.,  Kansas  Cltv,  Co.;  625  Washing- 
ton Bldg..  Los  Angeles,  Cal.;  95  Liberty 
St.,  New  York.  N.  Y.;  90  West  St.,  New 
York,  N.  Y.;  Maxwell  Bldg.,  Philadelphia. 
Pa.;  816  Oliver  Bldg.,  Pittsburgh,  Pa.;  301 
American  National  Bank  B’dg.,  Richmond, 
Va.;  1070  Folsom  St.,  San  Francisco,  Cal.; 
220  Railway  Exchange  Bldg..  Seattle. 
Wash.;  1105  Chemical  Bldg.,  St.  Louis,  Mo. 
Sales  representatives.  A.  M.  Lockett  Sr  Co.. 
508  Flatiron  Bldg..  Fort  Worth,  Tex.;  423 
Southern  Pacific  Bldg.,  Houston.  Tex.;  Mc- 
Bee  Engine  & Implement  Co..  338  Piomingo 
St.,  Memphis.  Tenn.;  L.  E.  Pollard  Co.,  423 
5th  St.,  S..  Minneapolis,  Minn.;  A.  M. 
Lockett  & Co..  521-525  Baronne  St.,  New 
Orleans,  La. ; Fraser  & Chalmers  of  Can- 
ada, Ltd.,  Guarantee  Bldg..  Montreal,  Que., 
Can. 

TESLA,  NIKOLA. — A prominent  Inventor 
and  electrical  engineer  (born  in  Smitjan, 
Lika.  Austria-Hungary.  1857),  who  invented 
the  polyphase  a.-c.  Induction  motor.  After 
studying  engineering  at  the  Polytechnic 
School  at  Graz  and  philosophy  and  lan- 
guages at  Prague  and  Budapest,  he  worked 
In  the  telegraphic  engineering  department 
of  the  Austrian  government  until  1881.  In 
1884  he  came  to  America,  where  he  was 
naturalized,  and  his  first  employment  was 
with  Edison.  In  1887  he  organized  a com- 
pany to  further  his  electrical  researches. 
He  was  the  first  to  conceive  an  effective 
method  of  utilizing  the  alternating  current 
for  converting  electrical  into  mechanical 
energy  more  simply,  effectively  and  eco- 
nomically than  bv  direct  current.  He  in- 
vented the  principle  of  the  rotating  mag- 
netic field,  embodied  in  the  induction  mo- 
tor and  the  revolving  field  generators  used 
fr> r the  first  time  in  the  hydroelectric  plant 
of  the  Niagara  Falls  Power  Co.  Among  Mr. 
Tesla's  discoveries  and  inventions  are: 
polyphase  sytems  of  power  transmission, 


rotating  magnetic  field,  revolving  field/ 
polyphase  generator,  polyphase  transfor- 
mer, induction  motor,  split-phase  motor, 
oscillation  transformer,  electrical  oscilla- 
tor, mechanical  oscillator,  high-frequency 
machines  and  coils,  Tesla  tube,  lamp  and 
other  high-potential,  high-frequency  ap- 
paratus. some  of  the  earliest  equip- 
ment for  electrotherapy,  an  arc-light 
system,  third- brush  regulation,  steam 
turbine,  gas  turbine,  water  turbine,  pump, 
compressor,  igniter, 'condensers,  etc.  Work 
on  these  lines  led  to  his  Investigations  m 
the  field  of  radio  power  transmission.  In 
addition,  he  has  made  various  other  sci- 
entific investigations,  especially  In  the  fields 
of  low-weight,  high-powered  prime  movers 
and  atmospheric  nitrogen  production.  In 
1917,  on  the  21st  anniversary  of  the  reading 
of  his  paper  announcing  his  discovery  in 
polyphase  transmission,  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  he 
received  the  Edison  medal  for  “early  or- 
iginal work  in  polyphase  and  high-fre- 
quency electric  currents.” 

TESSMER  MACHINE  A TOOL  CO.— 285- 
91  Rivard  St.,  Detroit.  Mich.  Manufacturer 
of  electric  sand  riddles.  F.  P.  Tessmer, 
manager. 

TEST  BOARD.  TELEPHONE.— Any  ar- 
rangement of  plugs  and  Jacks  or  keys  for 
the  purpose  of  testing  lines  and  sometimes 
apparatus.  Also  see  Desks,  telephone,  wire 
chiefs. 

TEST  PLUG  OR  TEST  SHOE,  TELE- 
PHONE.— When  a tester  at  the  wire  chief’s 
desk  needs  to  test  a line  at  the  main  dis- 
tributing frame,  he  uses  a trunk  which 
ends  in  a device  that  may  be  inserted  in 
the  protector  It  has  springs  which  slip 
in  between  the  springs  of  the  protector  so 
as  to  open  the  line  and  permit  the  tester 
to  oprate  out  to  the  line  or  in  to  the 
switchboard. 

TEST  SPECIAL. — Trade  name  for  belting 
manufactured  by  the  New  York  Belting  & 
Packing  Co.,  91  Chambers  St.,  New  York, 
N.  Y. 

TEST  STANDS  FOR  GENERATORS.— 

Stands  used  to  hold  an  automobile  gen- 
erator while  under  test  or  when  making  re- 
pairs. 

Manufacturer: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago,  HI. 
“Ambu." 

TESTALL. — Trade  name  for  automobile 
testers  manufactured  by  the  Testall  Elec- 
tric Mfg.  Co.,  339  Moore  Bldg.,  San  Anto- 
nio, Tex. 

TESTALL  ELECTRIC  MFG.  CO.— 339 
Moore  Bldg.,  San  Antonio,  Tex.  Manufac- 
turer of  automobile  testers.  President,  J. 
B.  Herflf;  vice-president,  M.  Bierhower; 
secretary  and  treasurer,  W.  L.  Herff. 

TESTERS,  ARMATURE.  — Armatures, 
either  during  manufacture,  operation,  or  re- 
pair, are  subject  to  certain  faults  or  de- 
fects, the  principal  of  which  are  “open 
circuits,”  short  circuits,  and  grounds. 
These  must  all  be  tested  for  before  placing 
the  armature  into  service  and  several  dif- 
ferent types  of  testers,  using  electrical  cur- 
rent. have  been  devised  which  indicate  the 
condition  and  locate  the  trouble,  if  any,  by 
the  sound  given  out.  Other  testers  are 
more  simple,  consisting  of  a lamp  in  series 
with  a source  of  energy  that  may  be  used 
for  the  same  tests  by  moving  contacts  to 
test  the  coils  connected  between  the  proper 
commutator  bars  and  between  the  segments 
and  the  armature  core  or  shaft.  Other 
testers  use  a voltmeter  to  make  the  tests, 
as  these  give  a more  accurate  indication  of 
the  nature  of  a fault. 

Manufacturers: 

American  Bureau  of  Engineering.  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago, 
HI.  “Ambu.”  * 

Century  Electrical  Co.,  102  Randall  Ave., 
Syracuse,  N.  Y.  “Century.” 

Cowle  Electric  Co..  The  E.  S.,  1818  Mc- 
Gee St.,  Kansas  City.  Mo. 

Electric  Controller  & Mfg.,  The,  2700  E. 
79th  St.,  Cleveland,  Ohio.  ”E.  C.  & M.” 

Niehoff  & Co..  Inc.,  Paul  G.  232-242  E. 
Ohio  St..  Chicago,  111. 

Quality  Electrical  Products  Co.,  907  E. 
15th  St.,  Kansas  City,  Mo.  “Quality 
Products.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Service  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield,  Ohio. 
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THOMPSON-LEVERING  CO..  327  Arch 
St.,  Philadelphia,  Pa.  “Peerless/  (See 
display  adv.  page  1286.) 

TESTERS,  AUTOMOBILE. — Automobile 
testers  are  instruments  made  In  compact 
and  handy  forms,  designed  to  be  used  in 
testing  the  various  electrical  apparatus 
on  automobiles.  They  consist  of  battery 
testers  to  determine  the  condition  of  the 
plates  and  the  state  of  charge,  circuit  test- 
ers for  the  horn,  ignition  systems,  lights, 
etc.,  magneto  testers.  * spark  plug  testers, 
lamp  testers,  etc.  The  starting  and  gen- 
erating equipment  also  requires  special 
testing  equipment  to  determine  the  pres- 
ence of  shorts,  grounds  and  burnouts. 
Some  of  these  outfits  combine  means  for 
testing  several  electrical  parts  or  circuits 
of  an  automobile  'and  indicate  exactly  what 
the  nature  of  the  trouble  may  be.  These 
testers  are  much  used  in  garages,  service 
and  repair  stations. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago,  111. 
“Ambu.” 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  III.  “Sonoscope." 

Ballman- Whitten  Mfg.  Co..  4060  Forest 
Parle  Blvd.,  St.  Louis,  Mo.  (Coil.)  ”B- 
W/' 

Becker  Bros..  25  N.  JefTerson  St.,  Chi- 
cago, 111.  “B.  B." 

Cowie  Electric  Co.,  The  E.  S.,  1818  Mc- 
Gee St.,  Kansas  City,  Mo.  (Starter.) 

Dayton  Automotive  Specialty  Co.,  310  E. 
2nd  St..  Dayton,  Ohio.  “Wampler." 

Electric  Signal  Mfg.  Co.,  Inc.,  31  Tremont 
Ave.,  Orange.  N.  J.  "Emka.” 

Essex  Storage  Battery  & Supply  Co.,  Inc.. 
279-81  Halsey  St..  Newark,  N.  J. 

F.  B.  Electric  & Mfg.  Co.,  119  E.  Atwater 
St..  Detroit.  Mich.  “F.  B." 

Flash-O-Llght  Sales  Co.  507  5th  Ave., 
New  York,  N.  Y.  (Spark  plug.) 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Leich  Electric  Co..  Genoa,  HI. 

Metal  Specialties  Mfg.  Co.,  3200-3208  Car- 
roll  Ave.,  Chicago,  111.  “Presto.” 

Niehoff  & Co..  Inc.,  Paul  G..  232-242  E 
Ohio  St..  Chicago,  111.  “Liberty,”  “Gen- 
erometer.” 

Queen-Gray  Co..  64-70  Johnson  St..  Ger- 
mantown. Philadelphia.  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Scott  Corp.,  105  N.  Clark  St.,  Chicago,  Hi. 
“Telecator.” 

Service  Products  Co..  The,  Greenawalt 
Bldg..  Springfield,  Ohio. 

Stahl  Rectifier  Co.,  1401-5  W.  Jackson 
Blvd.,  Chicago,  111.  “Mag  Fixer." 

Testall  Electric  Mfg.  Co.,  339  Moore 
Bldg.,  San  Antonia,  Tex.  “Ignl-Test,” 
“Testall.” 

Weber  A Morgan,  1336  Michigan  Ave.. 
Chicago.  111.  (Spark  plugs  and  ignition 
systems.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark.  N.  J. 

TESTERS,  BATTERY, — Battery  testers 
are  usually  special  forms  of  voltmeters 
and  ammeters  or  voltammeters,  arranged 
with  convenient  terminals  and  connectors 
and  made  small  enough  to  be  carried  In  a 
pocket.  Very  often  the  solenoid  or  iron 
vane  principles  are  used  in  the  instru- 
ments which  results  in  a cheaper  and 
more  rugged  tester.  They  are  sometimes 
arranged  for  making  the  cadmium  test 
also,  but  such  Instruments  usually  arc  of 
better  grade,  operating  commonly  on  the 
D'Arsonval  principle. 

Manufacturers:  ' 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 

n Milwaukee,  Wis. 

American  Bureau  of  Engineering,  Inc. 
1601-1603  S.  Michigan  Ave.,  Chicago, 
HI.  “Ambu.” 

Canadian  National  Carbon  Co..  Ltd., 
Hi  Merest  Park,  Toronto.  Ont.,  Can. 

Chaney  Mfg.  Co.,  The,  557-575  E.  Plea- 
sant St.,  Springfield,  Ohio. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Essex  Storage  Battery  A Supply  Co., 
Inc.,  279-81  Halsey  St.,  Newark.  N.  J. 

F.  B.  Electric  & Mfg.  Co.,  119  E.  At- 
water St.,  Detroit.  Mich.  “F.  B.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  See  description  under  Volt- 
meters, Battery  or  Pocket.— Adv. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 


Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Metric  Appliance  Corp.,  299  Broadway, 
New  York,  N.  Y.  “Mac." 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “Battery-Test-O- 
Meter." 

Niehoff  '&  Co.,  Inc.,  Paul  G..  232-242  E. 
Ohio  St.,  Chicago.  111.  ' 

Prest-O-Lite  Co.,  533  N.  Capital  St.,  In- 
dianapolis, Tnd. 

PrestO-Llte  Co.  of  Canada.  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Quality  Electrical  Products  Co.,  907  E. 
15th  St.,  Kansas  City,  Mo.  (“Quality 
Products"  cadmium  test  device.) 

Queen-Gray*  Co.,  64-70  Johnson  St., 
Germantown,  Philadelphia,  Pa. 

Readrite  Meter  Works,  Bluff  ton,  Ohio. 
“Readrite.” 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Service  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield,  Ohio. 

Service  Station  Supply  Co.,  30-32  Lamed 
St.,  Detroit,  MJch.  (Cell  tester)  “Hy- 
rate.” 

Thompson  Battery  Tester  Co.,  Greens- 
burg.  Pa. 

Usona  Mfg.  Co.,  Inc.,  The,  1 Hudson  St.. 
New  York.  N.  Y. 

Western  Electro-Mechanical  Co.,  Inc.,  465 
2nd  St..  Oakland,  Cal. 

Weston  Electrical  Instrument  Co.,  V'a- 
verly  Park.  Newark,  N.  J. 

TESTERS,  BLASTING  CAP  AND  CIR- 
CUIT.— These  devices,  usually  consisting  of 
a special  testing  set  or  galvanometer,  are 
used  to  test  out  the  blasting  circuit  be- 
fore firing.  They  may  also  be  used  in 
locating  breaks  and  leaks  in  the  circuit. 

Manufacturer: 

New  York  Blasting  Supply  Co.,  11  Broad- 
way, New  York,  N.  Y.  “Blasters 
Friend." 

TESTERS  CABLE. — See  Testing  sets, 
portable  (battery,  bridge  and  galvanometer 
type);  Bridges,  Wheatstone,  portable. 

TESTERS,  CIRCUIT,  MISCELLANEOUS. 
— These  are  testing  outfits  used  by  elec- 
tricians for  testing  out  various  wiring 
svstems  and  circuits  for  continuity  and  for 
grounds.  They  are  also  used  by  wire  men 
and  inspectors  working  on  complicated  ap- 
paratus where  the  circuits  are  in  cable 
form  apd  it  Is  necessary  to  test  out  both 
before  and  after  soldering  to  determine  the 
presence  of  Incorrect  connections  or  Im- 
nerfect  joints.  Various  svstems  are  used, 
the  more  simple  ones  being  merely  lamps 
or  bells  which  light  or  ring  if  the  circuit 
is  correct.  There  are  also  special  testers 
made  for  UBe  on  apparatus  where  the  tests 
made  are  of  the  operating  nature.  These 
include  timing  features,  and  indicating  in- 
struments to  measure  the  current  or  volt- 
age required  to  make  the  apparatus  func- 
tion, etc. 

Manufacturers: 

Electric  Signal  Mfg.  Co..  Inc..  31  Tre- 
mont Ave..  Orange.  N.  J.  “Emka.” 

Frankel  Connector  Co..  Tnc..  Hudson  & 
Vestrv  Sts..  New  York.  N Y. 

Leich  Electric  Co..  Genoa.  111. 

Maroa  Mfg.  Co.,  Maroa.  HI.  “Boss/* 

Queen-Grav  Co..  64-70  Johnson  St.. 
Germantown.  Philadelphia.  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

WHIT  ALL  ENGINEERING  CO..  THE. 
59  W.  Main  St.,  Waterbury,  Conn. 
“Universal.” 

TESTERS,  COIL.  FIELD.  INDUCTION. 
ETC. — Testing  outfits,  usually  portable, 
for  detecting  trouble  in  field  and  other 
coils.  They  sometimes  operate  on  the 
magnetic  induction  principle  and  indicate 
conditions  by  the  tone  given  out.  Other 
testers  are  used  to  give  continuity  and 
reslstanee  tests.  Some  consist  of  a lamp 
that  Is  lighted  when  the  coil  is  continuous 
or  when  It  is  grounded  to  the  bobbin  or 
pole  piece.  The  testers  for  determining 
the  resistance  usually  operate  on  the 
bridge  principle. 

Manufacturers: 

American  Bureau  of  Engineering.  Tnc. 
1601-1603  S.  Michigan  Ave.,  Chicago, 
HI.  “Ambu." 

Centurv  Electrical  Co.,  102  Randall  Ave., 
Syracuse.  N.  Y.  “Centurv." 

Cowie  Electric  Co.,  The  E.  S.,  1818  Mc- 
Gee St..  Kansas  City,  Mo. 

Essex  Storage  Battery  A Supply  Co.. 
Inc..  279-81  Halsev  St.,  Newark,  N.  J. 

Leich  Electric  Co..  Genoa.  111. 

Niehoff  & Co..  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111. 

744 


Queen-Gray  Co.,  64-70  Johnson  St.f 
Germantown,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Standard  Electric . Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore." 

TESTERS,  COMBINATION.— These 
testers  are  used  for  testing  various  fuses 
and  lamps,  the  clips  and  connections  be- 
ing mounted  on  the  same  board.  The 
term  combination  is  also  applied  to  various 
other  testers  which  may  be  used  for  test- 
ing several  different  devices  or  circuits. 

Manufacturers: 


ivuu  oureau  oi  .Engineering.  Inc 
1601-1603  S.  Michigan  Ave.?  Chiclko.  ni’ 
Ambu." 

Century  Electrical  Co.,  102  Randall  Ave. 

Syracuse,  N.  Y.  “Century.” 

Detroit  Electric  Co.,  434  Shelbv  St..  De- 
troit, Mich. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 


Service  Station  Supply  Co.,  30-32  Larned 
St.,  Detroit,  Mich.  “Electric  trouble 
detector,"  “Hyrate." 


TESTERS,  EGG,  OR 
CANDLERS. — See  Egg  testera 
electric. 


ELECTRIC 
or  candlers. 


. . urviues  are 

£52®  JS/1  "onrenewable  cartridge,  plug 
and  other  enclosed  fuses  that  have  no  ln- 
a'“‘°r  t0  ®h°w  their  condition.  Thev 
"y  “nsist  of  a suitable  means  for 
holding  the  fuse  In  series  with  a resistance 
and  Indicator  connected  directly  across 
the  test  circuit.  By  using  an  incandescent 
lamp  the  resistance  and  Indicator  are  com- 
bined,  and  this  is  the  usual  arrangement. 
The  fuse  holder  Is  a shallow  screw  shell 
cutout  base  for  plug  fuses  or  a pair  of  In- 
clined copper  bars  arranged  like  the  let- 
t®r.  v*  but,  not  connected  together,  for 
either  ferrule  or  knife-blade  cartridge  fuse* 
of  various  lengths;  both  these  types  of 
holders  may  be  mounted  on  the  same  block 
together  with  the  indicating  lamp.  The 
current  rating  of  the  lamp  must  not  ex- 
ceed that  of  the  smallest  fuse  to  be  tested. 

Manufacturers: 

Electric  Specialty  Co.,  The.  233  N.  Elm 
St.,  Cresco,  Iowa.  "Addle." 

Queen -Gray  Co.,  64-70  Johnson  St., 
Germantown.  Philadelphia,  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

WHITALL  ENGINEERING  CO..  THE. 
Waterbury,  Conn.  The  Universal  for  a-c. 

or  d-c.  circuits  from  110 
to  600-volts,  is  used  for 
locating  open  or  short 
circuits,  grounds,  blown 
fuses,  or  other  troubles  In 
lighting  or  power  lines  or 
apparatus.  Case  made  of 
moulded  insulation,  no 
current  carrying  parts  ex- 
posed. Weighs  8 ox.; 
overall  dimensions,  3 ins. 
long,  2 Ins.  wide.  1 in. 
deep.  Equipped  with  6- 
in.  flexible  leads  with 
Universal  brass  tips.  Used  by  elec- 

Fuse  tricians,  trouble  men.  In- 

Tester  spectors,  motormen,  pow- 

er house  operators,  build- 
ing engineers,  meterraen.  linemen  and 
electrical  contractors. — Adv. 

TESTERS,  LAMP. — For  testing  incan- 
descent lamps  at  the  counter  where  they 
are  sold  and  for  similar  simple  lamp  test- 
ing to  see  whether  the  filament  is  intact, 
handy  lamp  testers  are  used.  A shallow 
receptacle  shell,  or  a still  simpler  device 
such  as  three  contact  strips,  one  to  en- 
gage the  center  end  contact  and  two 
parallel  ones  at  right  angles  thereto  to 
engage  the  screw  contact  shell,  are  pro- 
vided to  quickly  connect  the  lamp  into 
the  circuit.  A fuse  or  auxiliary  lamp  may 
also  be  included  in  the  testing  circuit  to 
protect  the  lamp  under  test.  The  lamp 
must  be  tested  on  the  circuit  voltage  for 
which  It  is  designed.  For  this  purpore 
separate  tester  receptacles  should  be  pro- 
vided for  low-voltage  miniature  lamps, 
standard  110  to  120  and  220  to  240- volt 
medium  and  mogul  base  lamps,  automobile 
lamps  require  a different  receptacle. 

Manufacturers: 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

Metal  Specialties  Mfg.  Co.,  338-52  N. 
Kedzie  Ave..  Chicago.  HI.  “Presto" 

Propp  Co.,  M./  108  Bowery,  New  York, 
N.  Y.  “Standard.” 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 
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TESTERS,  MILK. — These  are  motor- 
driven  centrifuges  or  Babcock  testers  used 
to  determine  the  butter  value  of  samples  of 
milk  by  whirling  at  a high  ^peed  test  bot- 
tles or  tubes  containing  the  selected  sam- 
ples. The  motor  is  usually  connected 
(through  gears  when  mounted  on  the  tester 
frame,  or  by  belting  when  mounted  external 
to  it)  to  a shaft  from  which  are  suspended 
the  test  tubes. 

Manufacturers: 


Bets  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Burrell  & Co.,  Inc.,  D.  H.,  Little  Falls, 
N.  Y.  “Facile/' 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St.,  Chicago,  111.  “Crepaco 
Babcock." 

Davis-Watkins  Dairymen's  Mfg.  Co., 
North  Chicago,  111. 

TESTERS,  RAIL  BO N D. — Testing  outfits 
used  to  determine  the  resistance  of  a bond 
or  joint  in  a rail  or  to  compare  its  resist- 
ance with  a length  of  continuous  track.  In 
general,  the  principle  of  a Wheatstone 
bridge  is  employed,  and  a length  of  track 
containing  the  bond  is  either  balanced 
against  a length  having  equal . resistance, 
which  is  determined  by  sliding  the  contact 
on  the  rail,  or  the  resistances  of  equal 
lengths  are  compared  by  varying  the  ratio 
arms  contained  in  the  instrument.  The  in- 
strument in  this  latter  case  includes  a 
fairly  sensitive  galvanometer  and  an  ad- 
justable resistance  arm.  The  contacts 
which  are  placed  on  the  rail  are  an  impor- 
tant feature  of  the  tester,  as  they  must  not 
include  contact  resistance  of  any  scale  or 
dirt  on  the  rail.  The  contacts  are  generally 
mounted  on  a bar  and  are  pressed  against 
the  rail  by  the  operator’s  foot. 

Current  flowing  through  the  rail  is  utilized 
wherever  possible,  as  this  makes  it  possible 
to  carry  only  a light  instrument.  Where 
measurements  are  taken  with  no  current 
flowing  in  the  rail,  a large  storage  battery 
must  be  connected  in  circuit  around  the 
section  to  be  tested  to  provide  current  while 
obtaining  the  balance. 


Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rail  Welding  & Bonding  Co.,  2400  Wood- 
land Ave.,  Cleveland,  Ohio. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadelphia.  Pa.  The  sole  purpose 
a bond  serves  is  to  conduct  current 
with  minimum  heat  loss.  This  means 
that  the  bond  must  have  sufficiently 
low  resistance  so  as  not  to  add  ma- 
terially to  the  resistance  of  the  return 
rail  circuit.  It  is  imperative  to  replace 


Thompson -Levering  Rail  Bond  Tester 

or  repair  bonds  whose  resistance  has 
become  damagingly  and  expensively 
high.  The  Thompson -Levering  Co.  of- 
fers an  instrument  (Illustrated  above) 
for  locating  with  exactness  badly  con- 
ducting bonds.  This  instrument  is  just 
as  simple  to  operate  and  Just  as  rug- 
ged and  durable  as  an  ordinary  port- 
able voltmeter.  One  person  of  average 
ability  without  technical  training  can 
locate  badly  conducting  bonds  by 
noting  the  position  an  index  assumes 
of  itself  on  a graduated  scale.  Also 
see  display  adv.  on  page  1286. — Adv. 

Weston  Electrical  Instrument  Co.,  Wa- 
verly  Park,  Newark,  N.  J. 

TE8TER8,  SEED.— Electrically  heated 
hot-beds  for  testing  seeds  by  forcing 
sprouting  under  conditions  of  warmth  and 
relatively  high  humidity.  The  relative  value 


of  seeds  can  be  readily  determined  by  such 
accelerated  tests. 

TESTING  INSTRUMENTS.— See  Amme- 
ters; Bridges,  Wheatstone;  Dynamometers; 
Electroscopes;  Exploring  coils;  Galvonome- 
ters;  Ohmmeters;  Photometers;  Power- 
factor  meters;  Pyrometers;  Voltmeters; 
Wattmeters,  etc. 

TESTING  LABORATORIES.— Large  elec- 
trical manufacturing  and  utility  companies 
usually  maintain  well  equipped  electrical 
laboratories  for  the  conduct  oi  routine  tests 
as  well  as  in  some  cases  for  special  research 
for  the  further  development  of  processes  of 
manufacture  and  improvement  of  products. 
Smaller  organizations,  with  little  of  such 
work  to  be  done  regularly,  cannot  afford  to 
maintain  laboratories  adequately  equipped 
for  special  tests  that  occasionally  are  re- 
quired to  save  development  work  that  would 
be  misdirected.  For  such  purposes,  as  well 
as  for  the  conduct  of  pertormanoe  tests  of 
newly  purchased  equipment,  for  the  cali- 
bration of  instruments  used  in  routine  tests 
and  for  other  special  tests,  it  is  found  ad- 
vantageous to  have  the  testing  done  by  an 
organization  specializing  on  electrical  and 
related  testing  work,  and  which  has  all  of 
the  necessary  equipment  in  the  way  of  in- 
struments and  apparatQs  of  precision. 

The  following  list  of  testing  laboratories 
includes  only  those  laboratories  equipped  to 
do  electrical,  magnetic,  photometric  and  re- 
lated commercial  and  general  research  test- 
ing work.  A large  number  of  engineering 
firms  and  consulting  engineers  do  commer- 
cial testing  work  at  times,  but  do  not  main- 
tain completely  equipped  electrical  labora- 
tories in  which  general  tests  may  be  made, 
and  are  not  listed  here.  The  list  contains 
only  a few  names,  and  is  probably  not  com- 
plete, but  information  as  to  the  nature  of 
the  testing  done  by  other  laboratories  could 
not  be  obtained  directly  from  them.  The  in- 
formation given  indicates  the  nature  of  the 
testing  for  which  the  laboratories  are 
equipped  and  the  name  of  the  director, 
president  or  manager. 

Bureau  of  Standards,  Department  of  Com- 
merce, Washington,  D.  C.  Dr.  S.  W. 
Stratton,  director.  The  Electrical  Divi- 
sion of  the  Bureau  is  equipped  with 
large  laboratories  for  testing  of  electri- 
cal apparatus  with  respect  to  the  stand- 
ards of  performance  and  the  testing 
and  calibration  of  comparative  stand- 
ards and  measuring  instruments.  Test- 
ing and  standardization  are  carried  on 
in  the  fields  of  electrical  measurements, 
measuring  instruments,  electrochemis- 
try (batteries),  radio  telegraphy  and 
telephony,  electrolysis,  photometry, 
magnetism,  safety  standards,  radio- 
activity, and  X-rays.  The  Bureau  is 
recognized  as  an  impartial  referee  in 
tests  and  claims  made  by  other  labora- 
tories regarding  electrical  products. 
Also  see  separate  entry  on  Bureau  of 
Standards.  , 

Detroit  Testing  Laboratory,  3726  Wood- 
ward Ave.,  Detroit,  Mich.  W.  P.  Put- 
man, president.  Laboratories  equipped 
for  testing  generators,  motors  and 
transformers;  also  for  making  special 
electrical  investigations  and  doing  re- 
search work. 

ELECTRICAL  TESTING  LABORATO- 
RIES, Eightieth  St.  and  East  End  Ave., 
New  York,  N.  Y.  Dr.  C.  H.  Sharp,  tech- 
nical director;  P.  S.  Millar,  general  man- 
ager. Laboratories  equipped  for  mak- 
ing tests  and  investigations  upon  elec- 
trical apparatus  and  materials  in  gen- 
eral and  for  acceptance  tests  at  facto- 
ries and  for  operation,  and  service  tests 
of  equipment.  See  advertisement  on 
page  1260. 

FitzGerald  Laboratories.  Inc.,  Niagara 
Falls,  N.  Y.  F.  A.  J.  FitzGerald,  presi- 
dent. Laboratories  equipped  for  exper- 
imental and  testing-out  work  in  con- 
nection with  electric  furnaces. 

Hunt  & Co.,  Robert  W..  2200  Insurance 
Exchange,  Chicago,  111.  R.  W.  Hunt, 
president.  Inspection  and  testing  of  all 
kinds  of  electrical  apparatus  at  the 
point  of  manufacture  and  after  installa- 
tion. 

Illinois  Testing  Laboratories,  430  S. 
Green  St.,  Chicago,  111.  J.  A.  Ober- 
maier,  President.  Meter  and  instru- 
ment testing  and  inspection  service. 

National  Electrical  Laboratories,  107 
Front  St.,  New  York,  N.  Y.  R.  J.  Geddes, 
manager.  Laboratory  equipped  for  cal- 
ibrating all  types  of  electrical  meters 
and  instruments,  also  for  making  motor 
and  generator  tests. 

Pittsburgh  Testing  Laboratory,  Pitts- 
burgh, Pa.  A.  R,  Ellis,  manager.  Labo- 
ratories for  testing  in  the  field  of  elec- 
trochemistry. 


Underwriters  Laboratories,  Inc.,  207  E 
Ohio  St..  Chicago,  111.  W.  H.  Merrill, 
president.  Laboratories  for  commercial 
testing  of  general  electrical  apparatus 
AJfP  see  separate  entry  on  Underwrit- 
ers Laboratories,  Inc. 

TESTING  MACHINES  FOR  AUTOMO- 

STARTINQGMOTnR«GE^ERATORS  ^ 
^ j , NO  MOTORS.— These  machines  are 

aSt^mrnhiiie8il1^  016  individual  units  of  an 
?i0bU2  before  assembly.  The  engines 
are  placed  on  a wooden  framework,  and 
mAfh/il?  te?te<i  either  by  the  dynamometer 
measM  or  % connecting  to  a generator  and 
the  output.  This  latter  method 
anfd ^curate,  and  the  power  need 
J®1  hb®  wasted.  The  generators  are  tested 

a^^i«infr,Hr^en  certain  Predetermined 
speeds,  and  the  output  measured  by  means 
of  a vdltmeter  and  ammeter.  Starting  mo- 
tors have  their  starting  torque  measured  by 
a dynamometer  when  connected  to  a stand- 
ard low -voltage  source  of  supply. 

Manufacturers: 

Electric  Machine  Co.,  The,  329  W.  Ohio 
M.f  Indianapolis.  Ind.  “Elmco  Liberty." 

Se™£e  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield,  Ohio. 

qua  8^LNQ*4  ^CHINES,  miscellane- 

OU 8.— Practically  all  electrical  testing  ma- 
chines have  been  separately  listed.  There 
are,  however,  many  testing  machines  for 
mechanical  tests,  that  are  not  separately 
listed,  and  which  are  included  under  this 
c uf sffication.  These  machines,  many  of 
which  are  motor-driven,  comprise  the  many 
standard  and  special  types  used  for  tension, 
torsion,  compression,  bending  and  other 
tests  of  metals,  concrete,  wood,  etc.,  and 
for  many  special  tests,  such  as  fatigue  tests 
or  metal,  mechanical  puncture  tests  of  fab- 
rics, etc. 

Manufacturers: 

°^tnbTstt,^i»faC°pkTin,U8'  M0  N- 

R9thheS?.Thir^te^^ha!ne  C°"  1424  N‘ 

..JE2IIN?  OF  measuring  instru. 

M E NTS. — In  order  that  accurate  and  reli- 
able  results  may  be  obtained,  electrical 
measuring  Instruments  must  be  tested  at 
regular  intervals.  In  many  Instances  it  Is 
good  practice  to  test  them  before  and  im- 
mediately after  a particular  set  of  meas- 
urements has  been  made.  The  kind  of  test 
to  be  used  in  any  instance  depends  upon 
the  degree  of  accuracy  desired  and  facilities 
available  for  conducting  the  tests.  Tests 
may  thus  be  considered  under  two  heads, 
standardization  and  checking. 

The  standardization  test  is  one  In  which- 
the  instrument  tested  is  compared  with  the 
fundamental  units.  It  is  employed  only 
when  secondary  standards  are  to  be  estab- 
lished. The  checking  test  is  the  one  most 
commonly  used.  It  consists  in  comparing 
the  reading  of  the  tested  instrument  with 
the  readings  of  instruments  that  have  pre- 
viously been  standardized.  The  simplest 
procedure  is  to  compare  the  reading  of  a 
similar  standardized  Instrument  under  ex- 
actly like  conditions  with  the  readings  of 
the  tested  instrument  and  note  the  differ- 
ence. Also  see  Checking  of  ammeters,  and 
of  other  instruments. 


TESTING  OUTFITS,  WATT-HOUR  ME- 
TER.— There  are  several  methods  used  in 
loading  watt-hour  meters  for  testing.  The 
common  ones  are:  Consumer’s  load,  porta- 
ble lamp  bank,  specially  designed  load  box, 
portable  storage  battery,  portable  low-volt- 
age transformers. 

There  are  several  valid  objections  to  the 
first  two,  hence  most  companies  use  some 
one  of  the  last  three.  For  testing  a meter 
on  the  consumer’s  premises  the  load  box  is 
perhaps  the  most  extensively  used.  In  Its 
simplest  form  the  load  box  consists  of  a set 
of  resistors  of  different  current  capacities 
mounted  on  a frame  or  box  and  provided 
with  switches  for  interconnection  and  bind- 
ing posts  for  connection  to  the  circuit.  The 
resistors  may  be  mounted  in  a box  together 
with  a voltmeter.  The  current  taken  by  the 
resistor  coils  in  different  combinations  and 
under  different  voltages  is  determined  in 
the  laboratory.  A knowledge  of  the  coils 
used  and  the  voltage  of  the  circuit  is  all 
that  is  necessary  to  know  the  load  on  the 
meter.  By  the  aid  of  a stop  watch  the 
number  of  revolutions  of  the  meter  disk  in 
a given  time  interval  is  counted,  and  from 
these  data  the  meter  accuracy  can  be  calcu- 
lated. These  load  boxes  are  made  in  vari- 
ous forms  and  load  capacities. 

For  d-c.  meter  testing  a portable  storage 
battery  of  a few  cells  may  be  used.  The 
transformer  loading  device  consists  of  a 
specially  designed  stepdown  transformer  of 
low  voltage  and  high-current-capacity  sec- 
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ondary.  The  primary  is  wound  in  sections 
for  multiple  or  series  connection,  and  the 
secondary  has  several  taps  through  which 
connection  is  made  for  different  loads.  The 
exact  manner  of  making  connections  dif- 
fers with  the  manufacturers,  but  the  prin- 
ciples are  the  same.  In  some  makes  con- 
nections between  sections  are  made  by  a 
rotating  switch,  in  others  bv  knife  switches 
and  in  some  by  plugs.  The  transformer 
switches  are  compactly  assembled  and 
mounted  in  a box. 

Manufacturers: 


Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles,  Cal. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W.,  Toronto.  Opt.  ,Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse." 

Detroit  Electric  Co..  434  Shelby  St.,  De- 
troit, Mich. 

Eastern  Specialty  Co..  3551  N.  5th  St., 
Philadelphia.  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Meter  testing  rheostats 
comprising  suitable  resistances,  switch- 
es, housing  and  carrying  handle.  They 
are  light,  portable  and  convenient  to 
handle.  Furnished  in  two  sizes,  15  and 
30  amp.  (Bulletin  46026.)  See  adv. 
pages  1203-1223. — Adv. 

Johns-Mansville.  Inc.,  Madison  Ave.  & 
41st  St.,  New  York,  N.  Y. 

Pyrolectric  Instrument  Co..  636-640  E. 
State  St.,  Trenton.  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SANG  AMO  ELECTRIC  CO.,  Springfield. 
111.  “Sangamo.” 

Standard  Scientific  Co..  9 Barrow  St.,  New 
York.  N.  Y.  “Stansico.” 

STATES  CO.,  THE,  72  Francis  Ave.. 
Hartford.  Conn. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 


WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

TESTING  SET,  INSULATION.— A high- 
tension  stepup  transformer  equipped  for 
testing  insulation;  see  Transformers,  high- 
tension  testing. 

TESTING  SETS,  OIL.— See  Oil  testing 
cups  and  devices. 


TESTING  SETS,  PORTABLE,  (BAT- 
TERY, BRIDGE  AND  GALVANOMETER 
TYPE).— Portable  testing  sets  are  a com- 
pact assembly  of  resistance  coils,  galvan- 
ometer, and  dry  cells,  all  forming  a self- 
talned  Wheatstone's  bridge.  The  whole 
assembly  is  mounted  in  a box  with  hinged 
or  detachable  cover  and  handle  for  carry- 
ing. These  sets  are  made  in  many  different 
forms  and  combinations  of  resistances.  The 
rheostats  are  usually  arranged  on  the  de- 
cade plan  and  the  connections  in  some 
forms  are  made  by  means  of  rotatable 
switches,  caUed  dials.  These  testing  sets 
may  be  used  for  measuring  resistance  In 
general  and  determining  the  location  of 
faults,  crosses,  grounds  and  open  circuits, 
chiefly  in  communication  cables  and  over- 
head circuits.  When  specially  designed  for 
locating  faults  in  telephone,  telegraph  or 
pow’er  circuits  they  are  called  fault  finders. 
For  cable  testing,  the  sets  are  made  for  a 
wider  range,  and  special  features  are  added 
so  as  to  include  everything  necessary  for 
locating  faults,  measuring  resistance  ot 
conductors,  insulation  and  liquid,  and 
capacitance. 


Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto.  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
& Myler  Sts.,  Hamilton,  Ont.,  Can.. 
“Westinghouse.” 

Central  Scientific  Co.,  460  E.  Ohio  St.. 
Chicago,  111. 

Detroit  Electric  Co..  434  Shelby  St.,  De- 
troit. Mich. 

Essex  Storage  Battery  & Supply  Co.,  Inc., 
279-81  Halsey  St..  Newark.  N.  J. 

Foote,  Pierson  & Co.,  Inc.,  160-162  Duane 
St.,  New’  York.  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  125  Amory  St.,  Boston,  Mass. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304 
Monadnock  Block,  Chicago,  111.  For  all 
resistance  measurements  in  field  or 
shop  that  come  within  the  range  of  a 
Wheatstone  bridge,  the  Type  S port- 
able testing  set  is  a most  convenient 
and  trustworthy  instrument.  Dial  con- 
struction. simple  to  use;  contacts  pro- 
tected from  dirt,  but  easily  accessible. 


Rheostat  coils,  1/10%,  ratio  coils, 
1/20%,  guaranteed  accuracy,  high  grade 
resistance  wire.  Rugged,  suspended 
coil  galvanometer,  sensitivity  one  mi- 
croampere per  division.  Good  design 


Type  S Portable  Testing  Set 

and  quantity  production  make  possible 
the  low  price  at  no  sacrifice  of  work- 
manship. The  guarantee  of  satisfac- 
tion accompanying  all  our  high  grade 
instruments  applies  to  the  Type  S set. 
— Adv. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.  “Shuro.” 

Niehoff  & Co.,  Inc.,  Faul  G.,  232-242  E. 

Ohio  St.,  Chicago,  111. 

Pyrolectric  Instrument  Co.,  636-640  E. 

State  St..  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia.  Pa. 

Ricker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New’ 
York.  N.  Y. 

Service  Products  Co.,  The,  Greenawalt 
Bldg.,  Springfield.  Ohio. 
THOMPSON-LEVERING  CO.,  327  Arch 
St.,  Philadeiphia,  Pa.  The  T-2000  set 
is  the  official  standard  of  the  largest 
public  service  corporation  In  the  Uni- 


T -2000  Set 


ted  States  and  is  used  throughout  the 
world.  The  set  is  arranged  for  resist- 
ance measures  and  arrangements  also 
are  made  for  making  the  Murray  and 
Varley  loop  tests  for  fault  locations. 
The  rheostat  is  composed  of  four  dials 
of  ten  coils  each  of  the  values  of 


Peerless  Government  Standard  Test  Set 

units,  tens,  hundreds  and  thousand- 
ohm  coils.  The  bridge  has  1,  10,  100, 


and  1000  ohms  In  each  arm.  An  Ayr- 
ton shunt  protects  the  galvanometer. 
A self-contained  battery  of  six  cells 
is  furnished  with  each  set  renewable 
by  unscrewing  two  screws.  Provisions 
are  made  for  external  e.m.f.  and  also 
a high  sensibility  galvanometer  may 
be  used  if  desired.  The  “Peerless 
Government  Standard  Test  Set”  is 
made  in  strict  cccordance  with  the 
government  specifications  17-T-2,  is- 
sued by  the  Navy  Department.  It  is  a 
decade  set  of  the  plug-in  type,  ar- 
ranged for  making  all  resistance  tests, 
as  well  as  Murray  and  Varley  loop 
tests.  The  “Peerless  Plug  Type  Test- 
ing Set”  is  an  improved  type  of  plug 
• set,  used  by  companies  where  extreme 
speed  is  not  requir- 
ed for  making  mea- 
surements. All  of 
the  testing  sets  de- 
scribed above  will 
make  the  following 
tests:  (a)  measure 

resistance  by  the 
W h e a tstone-bridge 
El  method;  (b)  mea- 

sure  insulation  re- 
ply sistance  by  the  dl- 

H rect-deflection  meth- 

od;  (c)  compare 

"■swiS SF»"i£ 

up  voltmeters;  (e)  measure  battery  re- 
sistance; (f)  make  the  Murray'  loop 
test;  <g)  check  up  ammeters  by  using 
a shunt  of  know'n  value;  (h)  make  the 
Varley  loop  test;  (I)  test  out  grounds, 
if  desired  the  resistance  coils  only  may 
be  used  so  that  the  bridge  can  be  op- 
erated as  a straight  resistance  box. 
Also  see  display  adv.  on  page  1286. — 
Adv. 


TESTING  SETS,  PORTABLE  (EXPLOR- 
ING COIL.  INTERRUPTER  AND  TELE- 
PHONE TYPE.) — These  are  testing  sets 
used  to  locate  hidden  faults  in  underground 
cables  and  in  conductors  in  conduit  And 
other  concealed  systems.  They  operate  by 
means  of  an  exploring  coil,  a small  coil 
that  is  moved  around  over  the  place  where 
the  break  is  suspected.  When  a pulsating 
current  is  applied  to  the  conductors  by 
means  of  the  interrupter  and  the  exploring 
coil  is  connected  to  the  telephone,  a char- 
acteristic inductive  hum  or  noise  is  heard 
!n  the  telephone;  by  moving  the  coll  the 
break  or  ground  may  be  located,  because 
beyond  It  no  such  hum  is  heard. 

Manufacturers: 


Brocklen  Underground  Electrical  Mfg. 
Co..  Glenside,  Pa.  “Bee  Line.” 

Bunnell  & Co.,  J.  H.,  32  Park  Place.  New 
York.  N.  Y.  ‘•Bunnell.” 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
& Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Century  Electrical  Co.,  102  Randall  Ave., 
Syracuse,  N.  Y.  “Century.” 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Electric  Specialty  Mfg.  Co.,  Cedar  Rapids, 
Iowa.  “Wireless.” 

HOLTZER-CABOT  ELECTRIC  CO.,  125 
Amory  St..  Boston,  Mass. 

Matthews  & Brother.  Tnc.,  W.  N.,  2912 
Easton  Ave..  St.  Louis,  Mo.  “Tele- 
fault.” 

Queen-Gray  Co.,  64-70  Johnson  St..  Ger- 
mantown. Philadelphia.  Pa. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,-  Philadelphia.  Pa. 

Roller-Smith  Oo.,  233  Broadw’ay,  New 
York,  N.  Y. 

THOMPSON-LEVERING  CO..  327  Arch 
St..  Philadelphia,  Pa.  “Peerless.”  (See 
display  adv.  page  1286.) 

Western  Electric  Co.,  Inc..  195  Broadway, 
New  York.  N.  Y. 

TESTING  SETS.  PORTABLE  (MAG- 
NETO AND  BELL  TYPE).— These  consist 
of  a relatively  h’gh  voltage  magneto  gen- 
erator and  a ringer  or  bell  irf  series, 
mounted  in  a portable  box.  They  are  used 
for  practical  testing  of  insu’ation  resistance 
of  house  wiring,  telephone  lines  and  of 
elecrical  machinery.  In  testing  for  grounds 
one  terminal  of  the  generator  is  connected 
to  the  wire  under  test  and  the  other  ter- 
minal is  grounded.  The  ringing  of  the  bell 
when  the  crank  of  the  magneto  is  turned 
is  an  indication  that  the  wire  is  grounded. 
Such  a device  gives  no  indication  of  the 
actual  resistance  to  ground  and  in  case  the 
wire  or  line  has  considerable  capacitance 
the  charging  current  may  ring  the  bell, 
thus  giving  a false  indication.  The  ease  of 
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operation  and  portability  make  such  a set 
very  useful,  however,  for  roughly  determin- 
ing the  presence  of  grounds  and  short-cir- 
cuits. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Chirago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  lnd. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Eiscmann  Magneto  Corp.,  32  33rd  St., 
Brooklyn,  N.  Y. 

Electric  Controller  & Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  “E.  C.  & 

M.” 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York.  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston,  Mass. 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI..  New  York,  N.  Y. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

•Niehoff  & Co..  Inc,,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  III. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

Stanley  & Patterson.  34  Hubert  St..  New 
York.  N.  Y.  “DeVeau.” 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis,  Mo.  “St.  Louis.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

TESTING  SETS,  PORTABLE  (MAG- 
NETO, RINGER  AND  TELEPHONE 
TYPE). — These  portable  testing  sets  are 
used  extensively  by  linemen  in  testing  out 
telephone  lines  to  determine  the  location 
of  trouble.  They  consist  of  a magneto,  tele- 
phone receiver,  transmitter  and  ringer  all 
contained  in  a compact  wooden  box.  When 
the  receiver  is  in  the  holder,  the  magneto 
rings  through  the  ringer  and  may  be  used 
for  testing.  When  the  receiver  is  removed, 
the  instrument  may  be  used  to  ring  on  the 
line,  to  test  out  subscribers'  bells,  etc. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago,  111. 
"Ambu." 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
& Myler*  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart.  Ind. 

Connecticut  Telephone  & Electric  Co., 
Meriden.  Conn.  “Connecticut.” 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Eisemann  Magneto  Corp.,  32  33rd  St., 
Brooklyn,  N.  Y. 

Electric  Controller  & Mfg.  Co..  The,  2700 
E.  79th  St.,  Cleveland,  Ohio. ' “E.  C.  & 
M.” 

Federal  Telephone  & Telepgraph  Co.,  Buf- 
falo. N.  Y.  “Federal.” 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston,  Mass. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 
Iowa. 

Niehoff  & Co..  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  III.  “Defectometer,” 
“Liberty.” 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Valley  Electric  Co.,  4919-29  Connecticut 
St.,  St.  Louis.  Mo.  “St.  Louis.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York.  N.  Y. 

TESTING  TRANSFORMERS.  — See 
Transformers,  high-tension,  testing. 

TETDCO. — Trade  name  for  signaling  sys- 
tems, tachometers  and  other  indicating  and 
recording  instruments,  manufactured  by 
the  Electric  Tachometer  Corp.,  310  N.  11th 
St.,  Philadelphia,  Pa. 

TEXACO.— Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the  Texas 
Co.,  17  Battery  PI.,  New  York,  N.  Y. 

TEXARKANA  PIPE  WORKS.— Tex- 
arkana, Tex.  Manufacturers  of  fire  brick. 

TEXAS  CO.f  THE. — New  York,  N.  Y. 
Manufacturer  of  lubricating  oils  and 


greases.  Business  established  1902.  Presi- 
dent, A.  L.  Bently;  sales  managers, N (North) 
C.  E.  Woodbridge,  (South)  C.  P.  Dodge. 
Main  office,  17  Battery  PI.,  New  York, 

N.  Y.  Factory,  Fort  Arthur,  Tex.  Branch 
offices,  Houston,  Tex.;  Chicago,  111.;  Phil- 
adelphia, Pa.;  Boston,  Mass.;  Norfolk,  Va. ; 
Dallas,  Tex.;  El  Paso,  Tex.;  Atlanta,  Ga.; 
New  Orleans,  La.;  Denver,  Colo.;  Pitts- 
burgh, Pa.;  Tulsa,  Okla. ; Youngstown, 
Ohio;  Buffalo,  N.  Y.;  Detroit,  Mich.;  Balti- 
more, Md.;  San  Francisco,  Cal.;  Charles- 
ton, S.  C. ; Savannah,  Ga. ; Galveston,  Tex. 

TEXAS  INDEPENDENT  TELEPHONE 
ASSOCIATION.— President,  R.  B.  Still,  Ty- 
ler, Tex.;  secretary,  Oscar  Burton,  Tyler, 
Tex. 

TEXAS  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS— Secretary, 
H.  S.  Ashley,  Fort  Worth,  Tex. 

TEXTILE  MACHINE  WORKS.— Reading, 
Pa.  Manufacturer  of  wire  braiding  and  in- 
sulating machinery.  President,  Henry 
Janssen;  secretary  and  treasurer,  Ferdi- 
nand Thun. 

THAWING  OUTFITS,  PIPE,  COM- 
PLETE ELECTRIC. — Electric  pipe-thawing 
ouflts  depend  for  their  design  on  the  source 
"f  current  available.  Outfits  to  operate  on 
a-c.  systems  usually  consist  of  a pipe-thaw- 
ing transformer,  which  see,  and  special 
regulating  equipment.  The  transformers 
are  often  fairly  large  and  considerable 
cable  is  required  for  completing  the  sec- 
ondary circuit  and  also  for  making  connec- 
tions to  the  distributing  mains  either  in  a 
manhole  or  on  an  overhead  line.  The 
complete  units,  transformer,  cable  reels, 
regulating  equipment,  instruments,  etc., 
are  therefore  often  mounted  on  a small 
truck  or  cart  so  that  they  may  be  quickly 
transported  to  the  place  where  the  thaw- 
ing is  to  be  done. 

For  d-c.  service  it  is  sometimes  possible 
to  connect  directly  to  the  mains  and  reg- 
ulate the  current  supply  by  means  of 
rheostats,  which  are  sometimes  liquid 
rheostats.  This  method  is  not  very  effi- 
cient and  where  much  of  such  work  is  to 
be  done  a motor-generator  set  is  usually 
provided.  The  motor  operates  from  the 
distributing  mains  at  about  230  or  500  volts, 
depending  on  the  power  available,  and  the 
generator  supplies  a large  current  at  low 
voltage  which  is  sent  through  the  frozen 
pipe.  Motor-generator  sets  for  d-c.  service 
are  a little  more  expensive  than  trans- 
formers for  a-c.  service. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Thomson  Co.,  Ltd.,  Fred,  9 St.  Genevieve 
St..  Montreal,  Que.,  Can. 

WESTINGHOUSE  ELECTRIC  & MFG. 
Co.,  East  Pittsburgh,  Pa.  (See  display 
ad*v.  pages  1395-1402.) 

THAWING  TRANSFORMERS.  — S e e 
'Transformers,  pipe  thawing. 

THEATER  DIMMERS,— See  Dimmers, 
theater  or  stage. 

THEATER  SWITCHBOARDS  — See 

Switchboards,  theater. 

THEATRICAL  ELECTRICAL  EFFECTS, 
SPECIAL. — Special  apparatus  for  theater 
stages  employing  special  forms  of  border, 
bunch  or  spotlights,  arc  lamps,  spark-pro- 
ducing devices  to  Imitate  lightning,  etc. 
Such  apparatus  is  employed  in  producing 
waterfalls,  rain  and  similar  effects  by 
means  of  rotating  slides  in  a projection 
lantern;  for  producing  various  effects  by 
concealing  objects  by  distribution  of  glare 
and  shadow,  and  for  creating  optical  illus- 
ions. A large  number  of  effects  are  pro- 
duced by  employing  lighting  auxiliaries  in 
connection  with  the  regular  equipment  for 
stage  settings,  the  special  lighting  serving 
to  bring  out  with  striking  prominence  some 
part  of  the  scene  or  some  actor  on  the 
stage  or  to  change  the  natural  colors. 

Manufacturers: 

Botanical  Decorating  Co.,  208  W.  Adams 
St.,  Chicago,  111. 

Brink.  Inc.,  C.  I.,  24  Gold  St.,  Boston. 
Mass. 

Caldwell  & Co.,  Inc.,  Edward  F.,  36-40  W. 
15th  St.  New  York.  N.  Y. 

Chicago  Stage  Lighting  Co.,  112  N.  La 
Salle  St.,  Chicago,  111. 

Hub  Electric  Co,,  2225  W.  Grand  Ave., 
Chicago.  111. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St., 
Kansas  City,  Mo. 

Newton.  Charles  I.,  305  W.  15th  St.,  New 
York.  N.  Y. 

Pennefather,  James  S.,  358  W.  43rd  St., 

I New  York,  N.  Y. 
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Universal  Electric  Stage  Lighting  Co., 
240  W.  60th  St.,  New  York,  N.  Y. 
“Kliegl.” 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

THEBIAN. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Macbeth- 
Evans  Glass  Co.,  Chamber  of  Commerce 
Bldg.,  Pittsburgh,  Pa.  • 

THELCO. — Trade  name  for  electric  dry- 
ing ovens,  incubators,  thermostats  and 
baths  for  laboratories  manufactured  by  the 
Thermo  Electric  Instrument  Co.,  8 Johnson 
St.,  Newark,  N.  J. 

THERAPEUTIC  LAMPS.— See  Lamps, 
therapeutic. 

THERAPHONE. — Trade  name  for  tele- 
phone transmitter  mouthpieces,  mufflers, 
receiver  earcaps,  transmitters,  receivers 
and  hand  set  telephones,  manufactured  by 
the  Evolution  Phone  Co.,  Inc.,  48  Green- 
wich Ave.,  New  York,  N.  Y. 

THERLO. — Trade  name  for  resistance 
wire  manufactured  by  the  Driv'er-Harris 
Co.,  Harrison,  N.  J. 

THERMAL  ARRESTER.— A name  some- 
times used  for  the  protective  device  for 
telephone  apparatus,  which  by  the  heating 
effect  of  “sneak  currents"  or  stray  currents 
operates  to  protect  the  apparatus.  See 
Heat  coils,  telephone. 

THERMAL  EFFICI ENCY.— The  efficiency 
with  which  developed  heat  is  applied  in  an 
apparatus  to  a useful  purpose.  If.  for  in- 
stance, a boiler  puts  76%  of  the  heat  gen- 
erated within  It  by  burning  fuel  Into  the 
actual  task  of  converting  cold  water  into 
steam  (its  primary  object)  the  thermal 
efficiency  is  75%.  If  an  electric  furnace 
uses  1 kw-hr.  to  melt  a kilogram  of  steel, 
which  latter  contains  325  Calories  of  heat, 
the  thermal  efficiency  is  325  divided  by  the 
theoretical  heat  equivalent  of  1 kw-hr.  or 
325/860  =:  0.37  = 37%. 

THERMAL  ELECTROMOTIVE  FORCE. 
— This  is  an  e.m.f.  produced  when  the  tem- 
perature pf  the  Junction  of  two  dissimilar 
metals  is  raised  above  the  temperature  of 
the  other  ends.  This  principle  is  applied 
in  the  thermopile  or  thermocouple  which  is 
used  for  measuring  differences  in  temper- 
ature. # 

THERMAL  GALVANOMETER.— See  un- 
der Galvanometer. 

THERMELECTRIC.— Trade  name  for 
electric  water  heaters  manufactured  by 
the  Electric  Sales  Service  Co.,  Berkeley, 
Cal. 

THERMIONIC  VALVE.  RADIO.— See 

Electron  tubes. 

THERMIT. — Trade  name  for  welding  al- 
loys manufactured  by  the  Metal  & Thermit 
Corp.,  120  Broadway,  New  York,  N.  Y. 

THERMO. — Trade  name  for  electric 
drink  mixers  manufactured  by  the  Fulton- 
Bell  Co.,  451  Greenwich  St.,  New  York, 

N.  Y. 

THERMO. — Trade  name  for  arc  lamp 
globes  manufactured  by  the  Macbeth-Evans 
Glass  Co.,  Chamber  of  Commerce  Bldg., 
Pittsburgh,  Pa. 

THERMO. — Trade  name  for  electric 
vacuum  type  washing  machine  manufac- 
tured by  the  Standard  Washing  Machine 
Co.,  1100  E.  55th  St.,  Chicago,  111. 

THERMO. — Trade  name  for  electric  wa- 
ter heaters  manufactured  by  Thermo  Elec- 
tric, Ltd.,  Brantford,  Ont.,  Can. 

THERMO  ELECTRIC  INSTRUMENT 
CO. — 8 Johnson  St.,  Newark.  N.  J.  Manu- 
facturer of  electrically  heated  drying  ovens, 
incubators,  thermostats  and  baths  for  lab- 
oratories. 

THERMO  ELECTRIC.  LTD.— Brantford. 
Ont.,  Can.  Manufacturer  of  electric  water 
heaters. 

THERMO-FAN  ELECTRIC  COL,  INC.— 
2 Columbus  Circle,  New  York.  N.  Y.  Manu- 
facturer of  electric  fans,  driers  and  heaters. 
Business  established  1920.  President. 
James  B.  Olson,  Jr.;  vice-president  and 
treasurer,  Howard  R.  Sharkey;  secretary, 
James  B.  Olson.  Sr.  (Exclusive  distributor, 
S.  O.  S.  Electric  Sales  Co.,  2 Columbus  Cir- 
cle, New  York,  N.  Y.) 

THERMO  JUNCTION.— The  uniting  of 
two  unlike  metals  to  form  part  of  an  elec- 
tric circuit  so  that  by  heating  one  of  the 
points  of  joining  an  electric  current  will 
be  produced  in  the  circuit.  This  Is  more 
commonly  called  a thermoelectric  junction 
or  a thermocouple. 

THERMOCHEMICAL  EQUIVALENT  OF 
THE  VOLT. — One  Faraday  of  electricity, 
96.500  coulombs,  is  required  to  separate  one 
chemical  equivalent  of  any  element.  If 
this  work  is  done  under  a pressure  of  one 
volt,  the  energy  absorbed  is  96.500  cou- 
lombs X 1 volt  = 96,500  joules;  1 Joule  = 

O. 2389  calorie;  therefore  96,500  joules  = 
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28,050  calories.  Any  thermal  reaction  In- 
volving: one  chemical  equivalent  will  then 
require  an  electromotive  force  of  as  many 
volts  as  23,050  will  be  contained  in  the  num- 
ber of  calories  Involved  in  the  given  thermal 
reaction.  See  Reaction,  heat  of. 

THERMOCOUPLES  POR  PYROMETERS. 
— The  proper  thermocouple  for  use  in  these 
instruments  is  dependent  upon  the  condi- 
tions of  use,  that  is,  maximum  tempera- 
ture, and  nature  of  atmosphere  or  material 
in  which  the  couple  will  be  placed.  The 
base-metal  couples  are  usually  copper  and 
Constantin,  or  elements  of  standard  nickel- 
chromium  alloys.  For  higher  temperatures 
a couple  of  platinum  and  an  alloy  of  plat- 
inum and  rhodium  is  used.  The  couples 
are  nearly  always  encased  in  protection 
tubes,  the  tube  material  used  depending: 
largely  on  the  temperature  it  must  with- 
stand. Materials  most  commonly  used  for 
such  protection  are  porcelain  generally 
with  the  platinum  couples,  quartz,  and  al- 
loys, the  metal  tubes  being:  also  used  to 
protect  the  porcelain  or  quartz  casing. 

Manufacturers: 

Branford  Electric  Co.,  Inc.,  9.  Church  St- 
New  York,  N.  Y. 

BRISTOL  CO.,  THE,  Waterbury.  Conn. 
(See  display  adv.  on  page  1286.) 

Brown  Instrument  Co.,  The,  Philadelphia, 
Pa.  “Brown.” 

Cleveland  Instrument  Co.,  The,  6523  Eu- 
clid Ave.,  Cleveland,  Ohio. 

Foxboro  Co..  Inc.,  The,  Foxboro,  Mass. 

Hanovia  Chemical  A Mfg.  Co.,  Chestnut 
St.  and  New  Jersey  Railroad  Ave., 
Newark,  N.  J. 

Hoskins  Mfg.  Co..  Lawton  and  Buchanan 
Sts.,  Detroit.  Mich. 

LEEDS  A NORTHRUP  CO..  4901  Sten- 
ton  Ave.,  Philadelphia.  Pa. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St..  Montreal. 
Que.,  Can. 

Moeller,  A.  E..  261-3-5  Sumpter  8LV 

Brooklyn,  N.  Y.  “A.  E.  M." 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton.  N.  J.  t 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester,  N.  Y. 

Wllson-Maeulen  Co.,  Inc..  730  E.  143rd 
St.,  New  York.  N.  Y.  “Pyod ." 

THERMOCOUPLES,  MISCELLANEOUS. 
— Small  alternating  currents  of  high  fre- 
quency may  be  measured  by  thermocouple 
ammeters.  For  these  ammeters  and  vari- 
ous special  scientific  apparatus  thermocou- 
ples of  special  design  are  employed. 

Manufacturers: 

Branford  Electric  - Co..  Inc.,  9 Church 
St.,  New  York.  N.  Y. 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 

Foxboro  Co..  Inc.,  The,  Foxboro.  Mass. 

Hanovia  Chemical  & Mfg.  Co.,  Chestnut 
St.  and  New  Jersey  Railroad  Ave., 
Newark,  N.  J. 

Hoskins  Mfg.  Co..  Lawton  & Buchanan 
Sts.,  Detroit.  Mich. 

LEEDS  & NORTHRUP  CO..  4901  Sten- 
ton  Ave.,  Philadelphia.  Pa. 

Mason  Regulator  A Engineering  Co- 
Ltd.,  The,  135-53  Dagenais  St,  Mon- 
treal, Que.,  Can. 

Moeller,  A.  E..  261-3-5  Sumpter  St.. 

Brooklyn,  N.  Y.  “A.  E.  M." 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton.  N.  J. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia  Pa. 

RAWSON  ELECTRIC  INSTRUMENT 
CO.,  4 Norfolk  St,  Cambridge,  Mass. 

Rleker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

THERMOELECTRIC  COEFFICIENT.— 
This  is  usually  but  incorrectly  called 
“thermoelectric  power.”  It  is  the  thermal 
e.m.f.  per  degree  difference  of  temperature 
between  the  junctions  of  two  dissimilar 
metals.  It  Is  not  a power,  but  a constant 
depending  on  the  metals  used. 

THERMOID  RUBBER  CO.— Trenton,  N. 
J.  Manufacturer  of  rubber  rings,  tires  and 
other  rubber  products.  Main  office,  Tren- 
ton, N.  J.  Branch  office,  1907  S.  Michigan 
Ave.,  Chicago,  111. 

THERMOLAK. — Trade  name  for  insulat- 
ing varnish  manufactured  by  the  John  C. 
Dolph  Co.,  168  Emmett  St.,  Newark,  N.  J. 

THERMOLITE.— Trade  name  for  medical 
lamp  manufactured  by  H.  G.  McFaddin  A 
Co.,  88  Warren  St.,  New  York,  N.  Y. 

TH  ERMOM  ETERS* — These  are  Instru- 
ments for  indicating  relative  temperatures 
by  means  of  some  physical  change  which 
is  proportional  to  the  change  in  tempera- 
ture. The  expansion  of  liquids  and  gases 
Is  the  physical  change  most  commonly  em- 
ployed In  low-temperature  measurements. 
The  mercury-in-glass  thermometer  is  a 


good  example.  This  type  of  mer- 
cury thermometer  has  serious  limita- 
tions, however.  It  is  easily  broken,  it  can- 
not be  used  above  temperatures  at  which 
the  glass  becomes  soft,  and  its  form  pre- 
vents its  use  in  rather  inaccessible  places, 
such  as  windings  of  electrical  machinery, 
etc.  For  measuring  higher  temperatures 
and  temperatures  at  rather  inaccessible 
places  electrical  resistance  and  thermo- 
electric thermometers  are  used.  For 
measuring  very  high  temperatures,  such 
as  those  of  furnaces,  the  special  thermom- 
eters are  commonly  called  “pyrometers." 
Electrical  pyrometers  are  widely  used.  See 
Pyrometers. 

THERMOMETERS.  BATTERY  OR 
ELECTROLYTIC. — These  are  mercury  bulb 
thermometers  with  the  temperature  scale 
etched  on  the  glass  as  in  the  case  of 
chemical  thermometers.  They  are  used  for 
obtaining  the  temperature  of  electrolytic 
solutions  and  other  liquids,  as  for  obtain- 
ing the  temperature  of  a battery  electrolyte 
during  the  charging  process,  of  an  elec- 
troplating bath,  etc. 

Manufacturers: 

Beck  & Co.,  Oscar,  280  Maujer  St., 
Brooklyn.  N.  Y. 

Caldwell  A Co.,  Inc..  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont..  Can. 

Chaney  Mfg.  Co.,  The,  557-575  D.  Pleas- 
ant St,  Springfield,  Ohio. 

Electric  Storage  Battery  Co.,  The,  19th 
St  and  Allegheny  Ave.,  Philadelphia 
Pa 

Freas  Glass  Works,  Inc.,  Francis  L.,  146 
E.  9th  Ave.,  Conshohocken,  Pa 

General  Platers’  Supply  Co..  Inc.,  489- 
493  Broome  St,  New  York,  N.  Y.  “G. 
P.  S." 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa  “Genco." 

Hearn  A Harrison,  418  Notre  Dame  St., 
West,  Montreal,  Que.,  Can. 

Kuhlman  Engineering  Co.,  The,  840 
Champlain  St,  Toledo,  Ohio. 

Minnesota  Storage  Battery  Co..  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Moeller,  A.  E..  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.E.M." 

Philadelphia  Thermometer  Co.,  The,  54 
N.  9th  St,  Philadelphia,  Pa. 

Queen-Gray  CO..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia.  Pa 

Rleker  Instrument  Co..  1919-21  Fairmount 
Ave..  Philadelphia  Pa. 

Scranton  Glass  Instrument  Co.,  322  N. 
Washington  Ave.,  Scranton,  Pa. 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester.  N.  Y.  “Tycos." 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Williams,  Brown  & Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa 

THERMOMETERS.  ELECTRICAL  IN- 
DICATING OR  RECORDING.— Thermom- 
eters of  these  types  generally  consist  of 
thermom  electric  or  resistance  thermom- 
eters together  with  a galvampmeter. 
Wheatstone  bridge  or  potentiometer  for 
the  Indicating  types  and  these  two  elec- 
trical thermometer  types  and  a suitable 
recording  apparatus  for  . the  recording 
types.  This  class  of  Instruments  is  par- 
ticularly useful  when  the  temperatures 
must  be  read  or  recorded  at  a distance 
from  the  thermometer.  They  are  often 
made  to  indicate  or  record  (or  both),  at  a 
central  control  point  or  the  office  of  the 
superintendent  of  the  plant,  in  which  case 
a group  of  such  Instruments  may  be 
mounted  on  one  panel. 

Manufacturers: 

Beck  A Co.,  Oscar,  280  Maujer  St.,  Brook- 
lyn. N.  Y. 

BRISTOL  CO.,  THE.  Waterbury,  Conn. 
(See  display  adv.,  page  1286.) 

Brown  Instrument  Co.,  The,  Philadelphia, 
Pa.  “Brown." 

Chaney  Mfg.  Co.,  The,  557-575  E.  Pleas- 
ant St.,  Springfield,  Ohio. 

Cooper  Oven  Thermometer  Co.,  The. 
Pequabuck,  Conn. 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Hanovia  Chemical  & Mfg.  Co.,  Chestnut 
St.  and  New  Jersey  Railroad  Ave., 
Newark,  N.  J. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St..  Toledo,  Ohio. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Moeller,  A.  E..  261-3-5  Sumpter  St., 

Brooklyn.  N.  Y.  “A.E.M." 

Precision  Thermometer  A Instrument  Co., 
1434  Brandywine  St.,  Philadelphia,  Pa. 
► “Princo." 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 


Queen-Gray  Co.,  64-70  Johnson  SL,  Ger- 
mantown, Philadelphia,  Pa. 

Rleker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Scranton  Glass  Instrument  Co.,  822  N. 
Washington  Ave.,  Scranton,  Pa. 

Stupakoff  Laboratories,  The,  6617-6627 
Hamilton  Ave.,  Pittsburgh,  Pa.  “Stupa- 
koff" 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos." 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Williams,  Brown  A Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

THERMOMETERS,  FEED  WATER, 
CONDENSATE,  ETC.— For  testing  and  for 
economic  operation  of  power  plants  a 
knowledge  of  feed  water  and  condensate 
temperatures,  etc.,  is  essential.  The 
thermometers  generally  used  consist  of  the 
thermometer  set  in  a scale  and  special  fit- 
ting which  is  inserted  into  the  water  pipe  or 
tank  plate.  The  thermometers  are  made 
straight  or  with  the  scale  at  right  angles 
with  the  part  of  the  thermometer  inserted 
into  the  water  so  that  the  scale  may  be  so 
fastened  as  to  be  most  easily  read. 

Manufacturers: 

Beck  & Co.,  Oscar,  280  Maujer  SL. 
Brooklyn,  N.  Y. 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv..  page  1286.) 

Chaney  Mfg.  Co.,  The,  557-575  E.  Pleas- 
ant St,  Springfield,  Ohio. 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Marsh  A Co..  James  P.  114-124  S.  Clin- 
ton St.,  Chicago,  111. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  SL,  Montreal. 
Que.,  Clan. 

Moeller,  A.  E.,  261-3-5  Sumpter  SL, 

Brooklyn,  N.  Y.  “A.E.M." 

National  Gauge  Co.,  300  Pacific  SL, 
Brooklyn,  N.  Y. 

Philadelphia  Thermometer  Co.,  The,  64 
N.  9th  St.,  Philadelphia,  Pa. 

Precision  Thermometer  A Instrument  Co., 
1434  Brandywine  SL,  Philadelphia,  Pa. 
“Princo." 

Queen-Gray  Co.,  64-70  Johnson  SL,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Schaeffer  A Budenberg  Mfg.  Co.,  Inc.. 
Brooklyn,  N.  Y.  “Crescent,"  “Schaef- 
fer." 

Scientific  Instrument  Co.,  711  8th  SL,  De- 

. troit,  Mich. 

Scranton  Glass  Instrument  Co.,  822  N. 
Washington  Ave.,  Scranton,  Pa. 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester.  N.  Y.  “Tycos." 

Wagner,  Carl  H.,  1944  N.  Albany  Ave.. 
Chicago,  111. 

Williams,  Brown  A Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

THERMOMETERS.  FLUE  GA8.— In  mak- 
ing tests  of  power-plant  boilers  and  as  an 
important  check  on  the  operation  of  such 
boilers  the  temperature  of  the  flue  gases 
is  determined  by  means  of  a specially  con- 
structed thermometei.  The  usual  form  of 
these  instruments  is  a long  glass  tube  to 
the  upper  half  of  which  is  attached  a tem- 
perature scale,  the  lower  half  being  cov- 
ered by  a tube  and  guard  for  Insertion  at 
the  point  In  the  path  of  the  gases  where 
it  is  desired  to  determine  the  temperature. 

Manufacturers: 

Beck  & Co.,  Oscar,  280  Maujer  SL,  Brook- 
lyn. N.  Y. 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.,  page  1286.) 

.Chaney  Mfg.  Co.,  The,  657-675  E.  Pleas- 
ant SL,  Springfield,  Ohio. 

Dwight  Mfg.  Co.,  564  W.  Washington 
Blvd.,  Chicago,  111.  'DwighL” 

Foxboro  Co.,  Inc-  The,  Foxboro,  Mass. 

Green,  Henry  J.,  1191  Bedford  Ave., 
Brooklyn,  N.  Y. 

Marsh  A Co.,  James  P.,  114-124  S.  Clinton 
St.,  Chicago,  HI. 

Mason  Regulator  A Engineering  CO.,  Ltd., 
The,  135-53  Dagenais  8L,  Montreal, 
Que.,  Can. 

Moeller,  A.  E.,  261-8-5  Sumpter  6L, 

Brooklyn,  N.  Y.  “A.  E.  M." 

National  Gauge  Co.,  300  Pacific  SL, 
Brooklyn,  N.  Y. 

Philadelphia  Thermometer  Co.,  The,  64 
N.  9th  St.,  Philadelphia,  Fa. 

Precision  Thermometer  A Instrument  Co., 
1434  Brandywine  SL,  Philadelphia,  Pa. 
"Princo." 

Queen-Gray  Co..  64-70  Johnson  SL,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fklr- 
mount  Ave.,  Philadelphia  Pa. 

Schaeffer  A Budenberg  Mfk.  Co-  Inc., 
Brooklyn,  N.  Y.  “Crescent."  “Schaef- 
fer." 

Scientific  Instrument  Co.,  711  8th  8L, 
Detroit  Mich. 
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Scranton  Glass  Instrument  Co.,  322  N. 
Washington  Ave.,  Scranton,  Pa. 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

THERMOMETERS  FOR  GENERATORS 
AND  OTHER  ELECTRICAL  MACHINERY. 
—These  are  usually  either  thermoelectric 
or  resistance  thermometers.  The  resistance 
thermometer  for  electrical  machinery  is  a 
very  small  flexible  coil  wire  of  high  tem- 
perature coefficient  of  resistance.  Nickel 
is  quite  satisfactory  for  this  purpose.  This 
is  imbedded  In  the  winding  whose  temper- 
ature is  to  be  measured,  and  its  changes 
in  resistance  are  measured  by  some  form 
of  Wheatstone  bridge,  which  is  marked  to 
read  in  temperature  instead  of  resistance. 
The  Standardization  Rules  of  the  A.  I.  E.  E. 
require  the  use  of  such  devices  for  locating 
spots  of  highest  temperature  in  electrical 
machinery. 

Mercury  thermometers  are  also  employed 
sometimes,  the  thermometer  being  applied 
with  special  care  to  the  winding  immedi- 
ately after  the  test  run  has  been  made,  but 
correction  must  be  made  for  heat  loss  due 
to  radiation. 

Manufacturers: 

Beck  & Co.,  Oscar.  280  Maujer  St.,  Brook- 
lyn. N.  Y. 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.,  page  1286.) 

Chaney  Mfg.  Co..  The,  557-575  E.  Pleas- 
ant St.,  Springfield.  Ohio. 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass.  “Crosby.” 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

LEEDS  & NORTHRUP  CO..  4901  Sten- 
ton  Ave..  Philadelphia,  Pa.,  1304  Mo- 
nadnock  Block,  Chicago.  111.  Switch- 
board indicating  and  recording  instru- 
ments, with  thermocouple  and  resist- 
ance detectors  imbedded  in  machines, 
transformers  or  cable  ducts.  The  re- 
cording instruments  keep  an  accurate 
record  of  variations  of  temperatures  in 
the  apparatus,  permit  loading  of  the 
equipment  for  maximum  efficiency,  and 
by  ringing  an  alarm  when  the  danger 
temperature  is  reached  at  any  point 
they  constitute  effective  insurance 
against  shutdowns. — Adv. 

Moeller,  A.  E.  261-3-5  Sumpter  St.,  Brook- 
lyn, N.  Y.  “A.  E.  M.” 

National  Gauge  Co.,  300  Pacific  St.,  Brook- 
lyn, N.  Y. 

Philadelphia  Thermometer  Co..  The,  54  N. 
9th  St.,  Philadelphia.  Pa. 

Precision  Thermometer  & Instrument  Co., 
1434  Brandywine  St.,  Philadelphia,  Pa. 
“Princo.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia.  Pa. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave..  Philadelphia.  Pa, 

SchaefTer  & Budenberg  Mfg.  Co..  Inc., 
Brooklyn,  N.  Y.  “Crescent,”  “Schaef- 
fer.” 

Scientific  Instrument  Co.,  711  8th  St.,  De- 
troit. Mich. 

Scranton  Glass  Instrument  Co..  322  N. 
Washington  Ave..  Scranton.  Pa. 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester.  N.  Y.  “Tycos.” 

Wagner,  Carl  H..  1944  N.  Albany  Ave., 
Chicago.  111. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St..  Philadelphia,  Pa. 

THERMOMETERS,  NONELECTRICAL 
RECORDING  AND  INDICATING.  — The 
simplest  of  these  thermometers  is  the  com- 
mon mercury,  glass-tube  thermometer  much 
used  for  the  temperature  measurement  of 
liquids  and  gases  where  the  glass  tube  will 
r.ot  be  subjected  to  hard  usage.  Other 
indicating  and  recording  thermometers 
most  commonly  employ  one  of  three  me- 
diums to  measure  the  temperature;  the 
direct  expansion  of  liquids,  the  vapor  ten- 
sion of  volatile  liquids,  or  the  expansion  of 
Inert  gases.  The  construction  of  the  three 
types  is  very  similar,  consisting  essentially 
of  a small  bulb  containing  the  liquid  or 
gas.  and  a flexible  steel  capillary  tube  sys- 
tem which  connects  the  bulb  to  the  record- 
ing or  indicating  device.  The  bulb  Is  in- 
serted at  the  point  where  the  temperature 
is  to  be  measured.  For  standardization 
purposes  constant- volume  hydrogen  or  ni- 
trogen thermometers  are  generally  em- 
ployed. 

Manufacturers: 

National  Regulator  Co.,  The,  208-12  S. 
Jefferson  St..  Chicago,  111. 

Schaeffer  & Budenberg  Mfg.  Co.,  Inc., 
Brooklyn,  N.  Y.  “Crescent,”  “Schaef- 
fer.” 

Scientific  Utilities  Co.,  Inc.,  18  E.  16th 
St,  New  York,  N.  Y. 


Standard  Thermometer  Co.,  65  Shirley 
St.,  Boston,  Mass.  “Standard.” 

Tagliabue  Mfg.  Co.,  C.  J.,  18-88  33rd  St., 
New*  York,  N.  Y. 

TAYLOR  INSTRUMENT  COMPANIES. 
Rochester,  New  York.  Mercury  and 
Vapor  Tension.  The  Tycos  recording 
thermometer  is  an  instrument  that 
automatically  writes  in  ink  on  a re- 
volving paper  chart  a continuous  rec- 
ord of  the  temperatures  to  which  its 
bulb  is  subjected.  The  self-contained 
recorder  has  the  bulb,  or  sensitive 
member,  inside  or  directly  below  the 
case,  whereas  with  the  capillary  form 
Instrument  the  bulb  may  be  located  at 
a distance.  The  Tycos  Mercury  Re- 
cording Thermometer  is  made  in  the 
capillary  form  for  recording  tempera- 
tures within  limits  of  40  deg.  below  to 
1000  deg.  above  zero  F..  or  the  equivalent 
in  C.  The  length  of  flexible  connecting 


Tycos  Recording  Thermometer 


tubing,  form  of  bulb,  and  bulb  connec- 
tion are  designed  to  meet  the  require- 
ments of  each  individual  installation. 
The  illustration  shows  an  instrument 
with  moistureproof  case.  The  Tycos 
vapor-tension  recording  thermometer 
is  also  made  in  the  capillary  form  for 
recording  temperatures  within  limits  of 
approximately  100  deg.  to  600  deg.  F., 
or  the  equivalent  in  C.  Like  the  mer- 
cury type,  its  details  of  construction 
can  be  varied  to  suit  the  installation. 
The  Tycos  self-contained  recording 
thermometer  is  designed  to  record  the 
temperature  surrounding  it.  within 
limits  of  zero  and  150  deg.  F.,  or  the 
equivalent  in  C.  All  Tycos  recording 
thermometers  are  equipped  with  pat- 
ent pen-arm  sealing  device,  to  prevent 
adjustment  by  unauthorized  person; 
high-grade,  specially  designed  clock 
movement;  pivoted  pen-arms,  to  insure 
correct  time  readings  and  bearing  pres- 
sure of  pen  points  on  charts;  and  are 
under  lock  and  key,  to  eliminate  willful 
or  malicious  interference  with  the  rec- 
ords. Extreme  ruggedness  of  construc- 
tion, to  meet  the  severe  usage  of  in- 
dustrial installations,  is  an  outstanding 
feature. — Adv. 

THERMOMETERS,  RESISTANCE  TYPE. 

— This  thermometer  depends  for  its  opera- 
tion on  the  fact  that  the  electrical  resist- 
ance of  a conductor  increases  in  proportion 
to  the  temperature.  It  consists  of  a coil 
of  resistance  wire,  usually  copper,  nickel 
alloy,  or  platinum,  in  a suitable  protecting 
tube,  the  coil  being  connected  to  a Wheat- 
stone bridge  and  galvanometer.  If  the  coil 
is  installed  at  the  point  where  the  tem- 
perature is  to  be  measured  the  resistance 
of  the  coil  will  vary  with  the  surrounding 
temperature.  This  resistance  is  measured 
by  means  of  the  Wheatstone  bridge,  the 
galvanometer  serving  to  indicate  when  the 
balance  is  reached.  The  balancing  resist- 
ance of  the  bridge  is  scaled  to  read  the 
temperatures  directly.  These  thermom- 
eters are  very  accurate  and  have  the  addi- 
tional advantage  that  they  can  measure 
.temperatures  at  a distance  or  at  places 
difficult  or  impossible  of  access.  For  very 
high  temperatures  they  are  generally  called 
pyrometers,  which  see. 

Manufacturers: 

Beck  & Co.,  Oscar,  280  Maujer  St., 
Brooklyn.  N.  Y. 

Hanovia  Chemical  & Mfg.  Co.,  Chestnut 
St.  and  New  Jersey  Railroad  Ave., 
Newark,  N.  J. 
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Kuhlman  Engineering  Co.,  The,  840 
Champlain  St.,  Toledo,  Ohio. 

LEEDS  & NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  135-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.E.M.” 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Scranton  Glass  Instrument  Co.,  322  N. 
Washington  Ave.,  Scranton,  Pa. 

Standard  Scientific  Co.,  9 Barrow  St., 
New  York,  N.  Y.  “Meliorate.” 

TAYLOR  INSTRUMENT  COMPANIES. 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Williams,  Brown  & Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

THERMOMETERS  WITH  ALARM  OR 
OTHER  CIRCUIT  CONTACTS.— To  control 
temperature  within  close  limits  is  very  im- 
portant In  a large  number  of  industrial 
processes.  To  accomplish  this  it  is  the 
usual  practice  to  employ  a thermometer 
which  is  itself  electrical  or  one  of  the  liquid 
bulb  and  tube  type  with  an  auxiliary  elec- 
trical contacting  device,  the  latter  being 
set  to  turn  oft  or  on  the  heating  medium 
w’hen  the  upper  and  lower  temperature 
limits,  respectively,  are  reached.  These  in- 
struments may  also  be  used  for  indirect 
control  of  temperature  as  for  brine  tanks 
when  they  are  used  to  start  and  stop  the 
motor  which  drives  the  ammonia  com- 
pressor. This  class  of  instrument  is  also 
made  for  various  special  purposes  and  for 
alarm  systems  wherein  they  serve  to  indi- 
cate by  colored  lights  or  similar  means 
whether  the  temperature  is  too  high  or 
too  low  or  correct,  the  regulation  of  the 
process  being  done  manually  by  the  oper- 
ator receiving  the  signal. 

Manufacturers: 

Beck  & Co..  Oscar,  280  Maujer  St., 
Brooklyn,  N.  Y. 

BRISTOL  CO.,  THE.  Waterbury,  Conn. 
(See  display  adv.,  page  1286.) 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 

Mason  Regulator  & Engineering  Co.,  Ltd., 
The,  136-53  Dagenais  St.,  Montreal, 
Que.,  Can. 

Moeller,  A.  E..  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.E.M.” 

Philadelphia  Thermometer  Co.,  The,  54 
N.  9th  St.,  Philadelphia,  Pa. 

Precision  Thermometer  & Instrument  Co., 
1434  Brandywine  St.,  Philadelphia,  Pa. 
“Princo.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia.  Pa. 

Rieker  Instrument  Co..  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Schaeffer  & Budenberg  Mfg.  Co..  Inc., 
Brooklyn,  N.  Y.  “Crescent,”  “Schaef- 
fer.” 

Scientific  Instrument  Co.,  711  8th  St., 
Detroit,  Mich. 

Scranton  Glass  Instrument  Co..  322  N. 
Washington  Ave.,  Scranton,  Pa. 

Standard  Thermometer  Co.,  65  Shirley 
St.,  Boston,  Mass.  “Standard.” 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester,  N.  Y.  “Tycos.” 

W'agner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Williams,  Brown  & Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

THERMOPHONE.— Trade  name  for  hear- 
ing devices  for  the  deaf,  telephone  and  radio 
receivers  and  telephones  manufactured  by 
the  American  Thermophone  Co.,  114-116 
Bedford  St.,  Boston,  Mass. 

THERMOPHORE.— Trade  name  for  elec- 
tric heating  pad  manufactured  by  the  Sani- 
tarium Equipment  Co.,  Battle  Creek,  Mich. 

THERMOPILE. — A group  of  thermocou- 
ples connected  in  series  and  arranged  so 
that  one  set  of  Junctions  can  be  heated  and 
the  other  kept  cool,  thus  resulting  in  a 
considerable  current  flow. 

THERMOPLAX. — Trade  name  for  molded 
insulation  manufactured  by  the  Cutler- 
Hammer  Mfg.  Co.,  Milwaukee,  Wis. 

THERMOSTATIC  M ET  A L. — Thermosta- 
tic metal  is  a bimetallic  sheet  or  strip 
made  up  by  welding  together  two  layers 
of  metal  having  widely  differing  co- 
efficients of  expansion.  The  two  metals 
frequently  used  are  steel  and  brass  The 
metal  is  made  up  in  strips,  U-shaped 
pieces  or,  for  obtaining  more  active  metal 
In  a given  space,  in  spirals  or  hellcles.  The 
metal  is  used  in  various  thermostatic  tem- 
perature controlling  devices  and  for  tem- 
perature compensation  In  accurate  instru- 
ments. 
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Manufacturers:  # 

Driver- Harris  Co.,  Harrison,  N.  J. 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  on  page  1251.) 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

Rieker  Instrument  Co..  1919-21  Pairmount 
Ave.,  Philadelphia,  Pa. 

Wilson  Co.,  The  H.  A.,  97  Chestnut  St., 
Newark,  N.  J.  “Wilco .” 

THERMOSTATS,  FIRE-  ALARM.— Tem- 
perature - operated  contact  - making  or 
breaking  devices  consisting  either  of  a com- 
bination of  dissimilar  metals  (the  unequal 
expansion  of  which  causes  contacts  to  be 
opened  or  closed),  or  tubes  or  vessels  con- 
taining liquids  or  gases  which  are  caused 
to  expand  on  the  application  of  heat  and 
in  either  case,  to  close  or  open  contacts  for 
the  purpose  of  indicating  the  presence  of 
excessive  heat  by  controlling  signal  alarm 
circuits. 


Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor,”  (See  display  adv.,  page  1286.) 

American  Fire  Prevention  Bureau,  Inc., 
1 Madison  Ave.,  New  York,  N.  Y.  “Der- 
by Fire  Sentinel.** 

Beers,  I.  F.,  1158-60  Portland  Ave., 

Rochester,  N.  Y. 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 

Dee  Electric  Co.,  79  W.  Monroe  St.,  Chi- 
cago. 111.  “Guardian.** 

Equi therm  Control  Corp.,  13  Tillary  St., 
Brooklyn,  N.  Y. 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J.  “Ideal.” 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI.,  New  York,  N.  Y. 

Moeller,  A.  E.,  261-3-5  Sumpter  St., 

Brooklyn,  N.  Y.  “A.E.M.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Relc  Equipment  Corp.,  5 Beekman  St, 
New  York,  N.  Y. 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago.  111.  “Hold-Heet.** 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Wagner,  Carl  H..  1944  N.  Albany  Ave., 
Chicago,  111. 


THERMOSTATS  FOR  ELECTRIC  CAR 
HEATERS. — Contact-making  or  breaking, 
electric  heater  control  devices  which, 
through  the  expansion  and  contraction  of 
their  principal  elements,  make  or  break 
electric  circuits  that  in  turn  control  the 
operation  of  electromagnetic  switches  which 
apply  current  to  or  cut  it  off  from  the  elec- 
tric heaters.  These  devices,  according  to 
type,  may  operate  at  a fixed  temperature 
(within  close  limits),  or  within  a range  of 
a few  degrees.  The  thermostatic  elements 
are  of  several  types,  such  as  mercury 
thermometer,  metallic,  bellows,  etc.  The 
mercury  thermometer  design  employs  a 
special  type  of  thermometer  using  mer- 
cury as  its  expanding  and  contracting  ele- 
ment, and  having  suitable  contact  wires 
fused  in  the  tube  at  the  proper  points.  The 
metallic  type  depends  on  the  different  rates 
of  expansion  and  contraction  of  two  dis- 
similar metals  to  operate  the  contacts. 
The  bellows  type  consists  of  thin  metallic 
bellows  filled  with  a liquid  which  expands 
and  contracts  with  varying  temperature, 
thus  actuating  suitable  electric  contacts. 
The  electromagnetic  switches  that  are 
used  by  the  several  manufacturers  in  con- 
nection with  their  various  types  of  thermo- 
stats are  actuated  by  a small  current,  pass- 
ing through  the  thermostat  'circuit  or  con- 
trolled by  relays  which  are  operated  by  the 
thermostat. 

Thermostatic  control  equipments  com- 
prise one  of  the  most  Important  contribu- 
tions to  the  art  of  electric  car  heating,  be- 
cause of  the  economical  use  of  electric  cur- 
rent made  possible  by  their  use.  Savings 
in  current  consumption,  using  thermostatic 
control  as  compared  to  the  manual  control, 
range  v»p  to  50%  depending  on  conditions. 
The  advantages  of  the  electric  method  of 
clean,  easily  regulated  and  distributed  car 
heating  is  thus  made  possible  in  many  in- 
stances where  the  manual  type  of  heater 
control  would  be  too  expensive,  in  use  of 
current,  to  warrant  consideration. 


Manufacturers: 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A thermostat  use'd  on 
systems  with  electrical  temperature 
control.  See  adv.  pages  1203-1223.— 
Adv. 

Railway  Utility  Co.,  151  W.  22nd  St., 
Chicago,  111.  (Electric  Railway 
Heaters.) 


THERMOSTATS,  MISCELLANEOUS.— 

Temperature-operated  circuit  control  de- 
vices consisting  of  combinations  of  dis- 
similar metals  having  unequal  expansion 
characteristics  or  confined  liquids  or  gases 
whose  volume  is  altered  by  changes  in  ap- 

Elled  temperatures  causing  the  making  or 
reaking  of  contacts  to  control  signal  cir- 
cuits or  pilot  circuits  for  automatic  tem- 
perature control  systems,  etc.,  in  miscel- 
laneous heating,  ventilating  or  refrigerating 
systems,  etc. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,  111.  “Con-Tac- 
Tor.**  (See  display  adv.,  page  1286.) 
American  Thermostat  Co.,  226  Jelliff 
Ave.,  Newark,  N.  J.  “Marvel.** 
AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.  "Sepco.” 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE.  6th  & Wesley 
Aves.,  Columbus,  Ohio.  The  illustra- 

tion herewith  shows  a thermostat  that 
may  be  applied  to  the 
bearings  of  any  rotatinf 
machine.  It  has  both 

circuit  making  and  cir- 
cuit breaking  contacts 
and  may  be  used  tc 

operate  any  signal  de- 
vice or  protective  device 
desirable.  It  is  operated 
by  a liquid  which  passe* 
into  a vapor  at  a defi- 
nite temperature,  thuf 
providing  positive  op- 
eration always  at  the 
same  temperature.  It  if 
designed  to  be  placed  in 
top  cap  of  bearing.  The 
lower  end  of  the  ther- 
mostat (composed  of 
babbitt  metal  and  hous- 
ing the  liquid  charge)  i? 
thus  brought  in  direct 
Thermostat  contact  with  bearing 
shaft,  so  that  any  hea< 
generated  by  revolving  shaft  will  be 
transmitted  immediately  to  the  liquid 
and  causes  the  thermostat  to  function 
"whenever  the  heat  becomes  excessive. 
—Adv. 

Beers,  I.  F.,  1158-60  Portland  Ave., 

Rochester,  N.  Y. 

BRISTOL  do.,  THE.  Waterbury,  Conn. 

(See  display  adv.,  page  1286.) 

Bunnell  & Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.  “Bunnell.” 

Chicago  Surgical  & Electrical  Co.,  314- 
324  W.  Superior  St.,  Chicago,  111. 
Electric  Heat  Control  Co.,  The,  2711 
Church  Ave.,  Cleveland,  Ohio. 
Equitherm  Control  Corp.,  13  Tillary  St.. 
Brooklyn.  N.  Y. 

Fort-ifled  Mfg.  Co.,  14th  and  Agnes  Sts., 
Kansas  City,  Mo.  “Fort-ifled.” 
GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.,  pages  1203-1223.) 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y.  “Gold.” 
Hicks,  W.  Wesley,  660  Market  St..  San 
Francisco,  Cal.  “Weslx.” 

Honeywell  Heating  Specialties  Co.,  Wa- 
bash. Ind. 

Ideal  Fire  Detector  Co.,  161-163  W.  Clay 
Ave.,  Roselle  Park,  N.  J.  “Ideal.” 
KLAUS  RADIO  CO.,  Eureka,  111. 
Minneapolis  Heat  Regulator  Co.,  2747  4th 
Ave.,  South,  Minneapolis,  Minn. 

Moeller,  A.  E„  261-3-5  Sumpter  St., 
Brooklyn,  N.  Y.  “A.E.M.” 

Munnlng  & Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

Pelton  & Crane  Co.,  The,  632  Harper 
Ave.,  Detroit,  Mich.  “Pelcrane,”  “Pel- 
ton.” 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Refrigo  Corp.,  18th  St.  and  Forest  Home 
Ave.,  Milwaukee,  Wis. 

Rieker  Instrument  Co.,  1919-21  Fairmount 
Ave.,  Philadelphia,  Pa. 

Standard  Thermometer  Co.,  65  Shirley 
St.,  Boston,  Mass.  “Standard.” 

Sundh  Electric  Co.,  209  . Parkhurst  St., 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Thermo  Electric  Instrument  Co.,  The,  8 
Johnson  St.,  Newark,  N.  J.  “Freas,” 
“Thelco.” 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago,  111. 

Williams,  Brown  & Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 
THERMOVAC. — Trade  name  for  electric 
heating  devices  manufactured  by  the  H.  B. 
Gibson  Co.,  38  Park  PI.,  New  York,  N.  Y. 

THESCO. — Trade  name  for  insulator 
clamps  made  by  the  States  Co.,  72  Francis 
Ave.,  Hartford,  Conn. 


THEW  SHOVEL  CO.,  TH  E. — Lorain, 
vOhio.  Manufacturer  of  electric  cranes, 
hoists  and  excavators.  Business  established 
1895.  President,  F.  A.  Smythe;  vice-presi- 
dent, C.  B.  Smythe;  secretary  and  treas- 
urer, R.  B.  Miller;  sales  manager,  H.  E. 
Billington.  Main  office  and  factory,  E.  28th 
St.,  Lorain,  Ohio.  Branch  offices,  303 
Church  St.,  New  York,  N.  Y.;  1164  Monad- 
nock  Block,  Chicago,  111.;  510  Railway  Ex- 
change, Kansas  City,  Mo.  Sales  representa- 
tives, Feenaughty  Machinery  Co.,  309  E. 
Yamhill  St.,  Portland,  Ore.;  Graves  Ma- 
chinery Co.,  Healy  Bldg.,  Atlanta,  Ga.; 
Spears  Wells  Machinery  Co.,  Oakland.  Cal.; 
Mussens,  Ltd.,  Montreal,  Que.,  Can.;  Smith- 
Booth-Usher  Co.,  228  Central  Ave.,  Los 
Angeles,  Cal.;  Ambler  & Riter,  Kearns 
Bldg.,  Salt  Lake  City,  Utah. 

THIMBLES,  GUY  OR  WIRE  ROPE.— In 
securing  a stranded  guy  wire  to  an  anchor 
rod,  the  radius  of  the  bend  around  the  eye 
is  so  sharp  as  to  weaken  the  steel  strand. 
A thimble  is  therefore  provided  to  give  a 
large  radius  an  increased  bearing  surface. 
It  is  a piece  of  steel  formed  into  a groove 
or  circular  trough  and  bent  into  the  eye 
shape. 

Manufacturers: 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

HUBBARD  & CO.,  6301  Butler  St,  Pitts- 
burgh, Pa.  “Peirce.” 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

Marine  Hardware-Equipment  Co.,  South 
Portland,  Me. 

Oil  Well  Supply  Co.,  213-215  Water  St. 
Pittsburgh,  Pa.  “Ollwell.” 

Roebling’s  Sons  Co..  John  A.,  Trenton, 
N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  -(See  display 
adv.,  pages  1395-1402.) 

THIRD  RAIL  CLAMPS.— See  Clamps, 
third  rail. 

THIRD  RAIL  END  SLOPES.— See  End 

slopes,  third  rail. 

THIRD  RAIL  QUA  ROS^-See  Guards, 
third  rail. 

THIRD  RAIL  INSULATORS.— See  Insu- 
lators, third  rail. 

THIRD  RAILS. — See  Ralls,  conductor  or 
“third.” 

THISTLE  BRAND. — Trade  name  for  taps 
and  dies  manufactured  by  the  Winter  Bros. 
Co.,  Wrentham,  Mass. 

THISTLE  MFG.  CO..  THE.— 6716  Armi- 
tage  Ave.,  Chicago,  111.  Manufacturer  of 
electric  washing  machines.  Business  es- 
tablished 1906.  President  and  treasurer, 
August  Clausen;  vice-president  C.  Clau- 
sen; secretary,  E.  Clausen. 

THOMAS. — Trade  name  for  sockets  man- 
ufactured by  the  Bryant  Electric  Co., 
Bridgeport,  Conn. 

THOMAS. — Trade  name  for  electrically 
operated  gas  and  air  meters  manufactured 
by  the  Cutler-Hammer  Mfg.  Co.,  12th  SL 
and  St.  Paul  Ave.,  Milwaukee.  Wis. 

THOMAS. — Trade  name  for  flexible  shaft 
couplings  manufactured  by  the  Thomas 
Flexible  Coupling  Co.,  Warren,  Pa. 

THOMAS. — Trade  name  for  transmission 
line  insulators  and  fittings  manufactured 
by  the  R.  Thomas  & Sons  Co.,  East  Liver- 
pool, Ohio. 

THOMAS  A BETTS  CO.,  THE. — New 
York,  N.  Y.  Manufacturer  of  conduit  and 
conduit  fittings.  President,  Robert  M. 
Thomas;  vice-president  and  treasurer.  Ho- 
bart D.  Betts;  secretary,  Adnah  McMuf- 
trie;  sales  manager,  R.  P.  Harrison.  Main 
office,  63  Vesey  St.,  New  York,  N.  Y.  Fac- 
tory, Elizabeth,  N.  J.  Branch  offices.  1309 
Arch  St.,  Philadelphia,  Pa.;  10  High  St.. 
Boston,  Mass.  Sales  representatives,  Ly- 
man C.  Reed.  New  Orleans,  La.;  C.  8. 
Broward,  Atlanta,  Ga.;  H.  B.  Squires  Co., 
San  Francisco.  Los  Angeles,  Cal.;  Seattle, 
Wash.;  Doherty- Hafner  Co.,  618  W.  Jack- 
son  Blvd.,  Chicago,  111. 

THOMAS  A SONS  CO.f  THE  Rr— East 
Liverpool.  Ohio.  Manufacturers  of  trans- 
mission line  insulators  and  fittings.  Busi- 
ness established  1873.  President,  George 
W.  Thomas;  secretary,  Atwood  W.  Thomas; 
treasurer,  Lawrence  M.  Thomas;  general 
manager,  H.  R.  Holmes;  sales  manager. 
J.  E.  Way.  Main  office.  East  Liverpool. 
Ohio.  Factories,  East  Liverpool,  Ohio,  and 
Lisbon,  Ohio.  Branch  offices,  61  Broadway. 
New.  York,  N.  Y.;  261  Franklin  St.,  Boston. 
Mass.;  1055  Old  Colony  Bldg.,  Chicago,  111. 
Sales  representatives.  Northern  Electric 
Co.,  Ltd.,  121  Shearer  St,  Montreal,  Que.. 
Can.;  Western  Electric  Co.,  . Inc.,  195  Broad- 
way, New  York,  N.  Y. 
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THOMAS  CLOCK  CO.,  SETH.— Thomas- 
ton,  Conn.  Manufacturer  of  electric  clocks. 
President,  Seth  E.  Thomas,  Jr.;  vice-presi- 
dent, Mason  T.  Adam;  secretary  and  treas- 
urer, Arthur  S.  Hamblin.  Main  office  and 
factory,  Thomaston,  Conn.  Branch  offices, 
215  W.  Randolph  St.,  Chicago,  111.;  New 
York.  N.  Y.;  San  Francisco,  Cal. 

THOMAS  ELEVATOR  CO.— 20  S.  Hoyne 
Ave.,  Chicago,  111.  Manufacturer  of  electric 
hoists. 

THOMAS  FLEXIBLE  COUPLING  CO.— 
Warren,  Pa.  Manufacturer  of  flexible  shaft 
couplings.  President,  Walter  Bould;  vice- 
president,  L.  H.  Burkhart;  treasurer,  M. 

T.  Thomas;  secretary,  D.  A.  Thomas. 
Main  office  and  factory,  Warren,  Pa. 
Branch  offices.  50  Church  St.,  New  York, 

N.  Y.;  436  Engineers  Bldg.,  Cleveland,  Ohio; 
711  Empire  Bldg.,  Pittsburgh,  Pa. 

THOME.  MATHIAS.— 22  W.  Monroe  St.. 
Chicago,  111.  Manufacturer  of  electric  hair 
driers  and  curling  irons. 

THOMPSON. — Trade  name  for  high-ten- 
sion switches  manufactured  by  the  Pacific 
Electric  Mfg.  Co.,  827-833  Folsom  St.,  San 
Francisco,  Cal.  % m 

THOMPSON, — Trade  name  for  lamp 
hangers  manufactured  by  the  Thompson 
Electric  Co..  226  St.  Clair  Ave.,  N.  E., 
Cleveland,  Ohio. 

THOMPSON  A CO.,  A.  T.— 15  Tremont 
PI.,  Boston,  Mass.  Manufacturers  of  stere- 
opticons  and  projectors.  Business  estab- 
lished 1885.  A.  T.  Thompson,  sole  owner. 

THOMPSON  A - CO.,  RICHARD, — 187 
Greenwich  St.,  New  York,  N.  Y.  Manufac- 
turers of  plant  meters,  etc. 

THOMPSON,  SILVANUS  PHILLIPS.— 
An  English  physicist  born  at  York,  1851,  and 
died,  1916.  He  was  educated  at  Bootham 
School,  York,  at  Flounders’  Institute,  Ponte- 
fract, and  at  the  Royal  School  of  Mines.  In 
1876-85  he  held  the  professorship  of  ex- 
perimental physics  at  University  College. 
Bristol,  and  in  1885  became  principal  and 
professor  of  physics  in  the  City  and  Guilds 
Technical  College,  Finsburg.  He  was  presi- 
dent of  the  Physical  Society,  of  the  Institu- 
tion of  Electrical  Engineers  and  of  the 
Roentgen  Society.  Professor  Thompson, 
while  also  carrying  on  original  researches, 
did  much  to  spread  knowledge  of  electricity, 
especially  through  his  books  on  dynamo- 
electric  machinery,  which  gave  him  inter- 
national fame. 

THOMPSON  A JAMESON,  INC.— 360  W. 
Superior  St.,  Chicago,  111.  Manufacturer  of 
automatic  controllers.  President,  J.  E. 
Thompson;  vice-president,  R.  H.  Kuehn- 
sted;  secretary,  H.  Conne;  treasurer,  C.  W. 
Jameson. 

THOMPSON  BALANCE  CO.— Denver. 
Colo.  Manufacturer  of  chemical  balances 
THOMPSON  BATTERY  TESTER  CO.— 
Greensburg,  Pa.  Manufacturer  of  battery 
testers.  Business  established  1920.  Presi- 
dent, James  Thompson;  secretary,  treas- 
urer and  general  manager,  W.  M.  Berlin; 
sales  manager,  P.  H.  Bailey. 

THOMPSON  EFFECT.— This  is  an  ex- 
ample of  thermoelectric  action.  In  a cop- 
per bar  carrying  an  electric  current,  heat 
is  carried  when  the  current  flows  from  a 
hot  portion  to  a cold  one.  and  when  the 
current  flows  from  the  cold  regions  to  the 
hot  ones,  the  hot  parts  of  the  bar  are 
cooled.  In  iron  these  effects  are  reversed. 
In  explanation  of  this  effect,  the  conduc- 
tor may  be  thought  of  as  composed  of  a 
number  of  little  elements  of  volume  at  the 
Junctions  between  which  occur  reversible 
heat  effects,  similar  to  the  Junction  be- 
tween two  different  metals. 

THOMPSON  ELECTRIC  CO.,  THE — 226 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
Manufacturer  of  lamp  hangers.  President, 
treasurer  and  general  manager,  Allison  J. 
Thompson;  vice-president,  E.  H.  Thomp- 
son; secretary,  Charles  M.  Buss. 

THOMPSON -LEVERING  CO.— 327  Arch 
St.,  Philadelphia,  Pa.  Manufacturer  of 
electrical  measuring  and  other  scientific  in- 
struments. 

THOMPSON  LIGHTNING  ROD  CO., 
INC.r  THE  GEORGE  E. — Owatonna,  Minn. 
Manufacturer  of  lightning  rods  and  acces- 
sories therefor.  Business  established  1910. 
President  and  treasurer,  George  E.  Thomp- 
v son;  vice-president,  E.  T.  Wlnahlp;  secre- 
tary, R*  H.  Naylor.  Branch  office,  Moose 
Jaw,  Sask.,  Can. 

THOMPSON  MACHINE  A SUPPLY  CO., 
EMERY.— 271-75  Rider  Ave.,  New  York,  N. 
Y.  Manufacturer  of  motor-driven  Ice  cream 
freezers.  Business  established  1907.  Presi- 
dent, Emery  Thompson;  secretary,  H. 
Plunkett;  treasurer,  v.  Thompson,  general 
manager,  Fred  Ergenzinger.  Factory, 
Bronx,  New  York,  N.  Y. 


THOMPSON  MACHINERY  CO.,  LTD.— 

Grand  Bay,  N.  B.,  Can.  Manufacturer  of 
boring  machines,  aluminum,  brass,  copper 
o' her  metal  castings.  Business  es- 
tablished 1890.  President,  W.  H.  Thorne; 

> ne- w evident,  Thomas  Bell;  general  man- 
ager, Joseph  Thompson. 

THOMPSON  MFG.  CO.— Des  Moines, 
Iowa.  Manufacturer  of  electric  water 
pumping  systems,  automobile  heaters,  etc. 

THOMPSON  MFG.  CO.— Meadville,  Pa. 
Manufacturer  of  commutator  slotting  de- 
vices and  battery  repair  tools.  Business  es- 
tablished 19y.  W.  M.  Thompson,  owner. 

THOMPSON-PLASTER  X-RAY  CO.— 
Leesburg,  Va.  Manufacturer  of  X-ray  ap- 
paratus. Business  established  1908.  Presi- 
dent, H.  A.  Thompson;  vice-president,  W. 

E.  Plaster;  secretary  and  treasurer,  H.  C. 
Littlejohn.  Main  office,  Leesburg,  Va. 
Factories,  Chicago,  111.,  Cincinnati,  Ohio. 
Branch  offices,  Philadelphia,  Pa.;  Kansas 
City,  Mo.;  Washington,  D.  C. ; Baltimore, 
Md.;  New  York,  N.  Y.;  Pittsburgh,  Pa.; 
Chicago,  III;  Los  Angeles,  Cal.;  Denver, 
Colo.;  Seattle.  Wash.;  Little  Rock,  Ark.; 
Vancouver,  B.  C.,  Montreal,  Que.,  Calgary, 
Alta.,  Toronto,  Ont.,  Can. 

THOMPSON  SCENIC  RAILWAY  CO., 
THE  L.  A.— 220  W.  42nd  St.,  New  York,  N 
Y.  Manufacturer  of  electrical  amusement 
devices. 

THOMSON. — Trade  name  for  meters 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

THOMSON,  ELI  HU.— An  American  in- 
ventor and  electrical  engineer,  born  a£ 
Manchester,  England,  1853.  In  1858  he 
came  to  the  United  States  and  was  edu- 
cated in’  the  public  schools  in  Philadelphia. 
He  was  professor  of  chemistry  and  me- 
chanics in  the  Central  High  School  there 
from  1870  to  1880,  when  he  resigned  to 
devote  himself  to  electrical  research  work. 
In  1880  he  became  electrician  for  the 
American  Electric  Co.,  afterward  known 
as  the  Thomson-Houstoii  Electric  Co.  This, 
after  consolidation  with  the  Edison  Co.  in 
1892,  became  the  General  Electric  Co.,  the 
largest  electrical  manufacturer  In  the 
world.  Among  Dr.  Thomson’s  inventions 
are  the  three-coil  armature  for  arc  dyna- 
mos; the  constant-current  regulator  for 
arc-lighting  dynamos;  the  process  of  elec- 
tric resistance  welding  of  metals;  the  mag- 
netic blowout  for  switches  and  fuses  and 
the  motor  type  of  electric  meter  for  direct 
and  alternating  currents.  Since  1892,  when 
the  General  Electric  Co.  established  its 
plant  in  Lynn,  Mass.,  he  has  resided  there, 
retaining  his  connection  as  consulting  elec- 
trical engineer.  In  recognition  of  his  exten- 
sive contributions  to  applied  science  numer- 
ous honors  have  been  bestowed  upon  him. 
He  was  president  of  the  American  Institute 
of  Electrical  Engineers  in  1889-90  and  the 
first  recipient  of  the  Edison  Medal  awarded 
annually  by  the  A.  I.  E.  E.  In  1916  he  was 
awarded  the  John  Fritz  medal  by  the  four 
national  engineering  societies  of  the  United 
States. 

THOMSON,  SIR  JOSEPH  JOHN.— An 

English  physicist,  born  near  Manchester, 
1856.  He  was  educated  at  Owens  College. 
Manchester,  and  at  Trinity  College,  Cam- 
bridge. In  1884  he  became  Cavendish  pro- 
fessor of  experimental  physics  at  Cam- 
bridge, and  in  1905  was  appointed  pro- 
fessor of  physics  in  the  Royal  Institution 
To  J.  J.  Thomson  is  due  the  development 
of  the  electron  theory  of  electricity,  the 
theoretical  and  experimental  discussion  of 
radioactivity,  and  the  electrical  theory  of 
inertia  of  matter. 

THOMSON,  SIR  WILLIAM  (LORD  KEL- 
VI N). — A British  mathematician  and  physi- 
cist, bom  at  Belfast,  1824,  and  died  at  Glas- 
gow, Scotland,  1907.  After  completing  his 
education  at  Glasgow  and  Cambridge,  he 
became  professor  of  natural  philosophy, 
first  at  Cambridge,  then  at  Glasgow  Uni- 
versity. He  was  editor  of  the  Cambridge 
Mathematical  Journal  and  was  the  first  edi- 
tor of  the  Cambridge  and  Dublin  Mathe- 
matical Journal  which  succeeded  It,  some 
of  his  most  brilliant  discoveries  having 
been  first  described  Jn  these  journals.  Lord 
Kelvin,  who  was  the  electrical  engineer  for 
the  company  which  undertook  the  laying 
of  the  Atlantic  Cables  in  1857-58  and  1865-66, 
made  many  very  valuable  improvements  in 
cable  signaling  apparatus;  he  invented  the 
mirror  galvanometer  first  used  for  cable 
signaling,  devised  the  siphon  recorder  still 
in  use  for  receiving  cable  signals,  and  from 
his  study  of  the  properties  of  the  cable 
made  an  observation  that  a limit  of  the 
speed  of  operation  would  early  be  reached 
owing  to  the  effect  of  the  electrostatic 
capacity.  Lord  Kelvin  invented  many 
pieces  of  electrical  apparatus  and  methods 
for  measurements,  among  them  the  Kel- 
vin current  balance;  and  developed  an  im- 
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proved  form  of  mariners’  compass  free  from 
the  magnetic  action  of  the  iron  of  the  ship, 
and  a deep-sea  sounding  apparatus.  His 
quadrant  and  absolute  electrometers  are 
well  known,  and  his  portable  electrometer 
and  water  dropping  apparatus  are  of  great 
use  in  practical  meteorology.  He  also  pro- 
pounded a modified  atomic  theory  in  which 
the  atoms  are  conceived  as  vortices,  and 
he  threw  much  light  on  such  questions  as 
the  age  of  the  earth,  cosmic  evolutions  and 
geological  time.  For  his  work  in  connec- 
tion with  the  Atlantic  cables  he  was 
knighted  in  1866  and  in  1892  he  was  raised 
to  the  peerage  as  Baron  Kelvin  of  Nether- 
all,  Large  Ayrshire.  He  was  president  of 
the  British  Association  for  the  Advance- 
ment of  Science  In  1871  and  of  the  Royal 
Society  of  London  from  1891  to  1895. 

THOMSON  4 EVANS. — Trade  name  for 
electric  deep  well  pumps  and  steam  recipro- 
cating pumps  manufactured  by  C.  H. 
Evans  & Co.,  187  Fremont  St.,  San  Fran- 
cisco, Cal. 

THOMSON  CO.,  LTD.,  FRED. — 9 St. 
Genevieve  Sf.,  Montreal,  Que.,  Can.  Manu- 
facturer of  motors,  switchboards  and  pipe 
thawing  outfits.  Business  established  1894. 
President  and  general  manager,  Fred 
Thomson;  vice-president,  secretary  and 
treasurer,  Clarence  Thomson. 

THOMSON  PRESS  4 MFG.  CO.,  JOHN. 
— 253  Broadway,  New  York,  N.  Y.  Manu- 
facturer of  motor-driven  printing  presses. 

THOR. — Trade  name  for  electric  ironing 
machines,  vacuum  cleaners  and  washing 
machines  manufactured  by  the  Hurley  Ma- 
chine Co.,  24  E.  Jackson  Blvd.,  Chicago, 
111. 

THOR. — Trade  name  for  electric  drills 
and  grinders  manufactured  by  the  Inde- 
pendent Pneumatic  Tool  Co.,  600  W.  Jack- 
son  Blvd.,  Chicago,  111. 

THORDARSON  ELECTRIC  MFG.  CO.— 
501  S.  Jefferson  St.,  Chicago,  111.  Manu- 
facturer of  transformers,  radio,  ignition  and 
testing  equipment.  Business  established 
1895.  President  and  general  manager,  C.  H. 
Thordarson;  secretary,  J.  G.  Thordarson; 
treasurer,  S.  E.  Lambert.  Sales  represent- 
ative, W.  I.  Otis,  324  Rialto  Bldg.,  San 
Francisco,  Cal. 

THORN,  W.  J.— London,  Ont.,  Can. 
Manufacturer  of  fiber  products,  metal 
washers  and  stampings.  Business  estab- 
lished 1900.  Partnership,  W.  J.  Thorn  and 
C.  H.  Thorn. 

THREAD,  INSULATING,  SILK,  LINEN, 
COTTON,  ETC.— Silk,  linen  and  cotton 
threads  are  used  extensively  for  wire  in- 
sulation. Cotton,  which  Is  used  more  than 
any  other  material  except  enamel  for  in- 
sulating magnet  wire,  is  braided  in  one,  two 
or  three  thicknesses.  When  untreated,  cot- 
ton is  hygroscopic,  and  will  puncture  at 
about  800  to  850  volts  per  mm.  Impreg- 
nating improves  it  considerably,  3,300  to 
3.400  volts  per  mm.  being  then  required  to 
puncture  it.  Silk  thread  is  also  used  ex- 
tensively for  insulating  wires  and  cords, 
especially  where  a thinner  and  better 
quality  covering  than  cotton  is  required. 
Linen  and  wool  threads  are  used  occasion- 
ally, wool  chiefly  In  the  form  of  yarn. 

THREADED-CATCH.  — Trade  name  for 
sockets  and  receptacles  manufactured  by 
the  General  Electric  Co.,  Schenectady,  N.  Y. 

THREADERS,  CONDUIT  AND  PIPE. — 
See  Stocks,  die,  conduit  and  pipe  threading. 

THREADING  MACHINES,  CONDUIT 
AND  PIPE. — Motor  or  power-driven  ma- 
chine tools  having  cutting  dies  to  form 
threads  on  the  interior  or  exterior  of  pipe 
or  conduit.  Such  machines  are  always  used 
In  mills  where  pipe  or  conduit  is  made  and 
occasionally  also  on  large  construction  Jobs 
where  much  conduit  has  to  be  cut  and 
threaded. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y. 

BORDEN  CO.,  THE,  Warren,  Ohio. 
Champion  Blower  & Forge  Co.,  The,  Lan- 
caster, Pa.  “Champion.” 

Geometric  Tool  Co.,  The,  Blake  & Valley 
Sts.,  New  Haven,  Conn.  “Geometric.” 
Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass.  “Little  Giant,” 
“G.T.D.” 

Greenfield  Tap  & Die  Corp.  of  Canada, 
Ltd.,  Front  and  York  *P1.,  Galt,  Ont., 
Can. 

Landis  Machine  Co.,  Waynesboro,  Pa. 
National  Acme  Co.,  The,  E.  131st  St.  and 
Coit  Rd.,  Cleveland,  Ohio.  “Namco.” 
National  Acme  Co.,  The,  278  De  Cour- 
celles,  St.  Henri,  Montreal,  Que.,  Can. 
Oster  Mfg.  Co.,  Cleveland,  Ohio.  “Oster.” 
Pipe  Machinery  Co.,  The,  930  E.  70th  St., 
Cleveland,  Ohio. 


Digitized  by  LjOOQle 


THREADLESS 


EMF  ELECTRICAL  YEAR  ROOK 


TIGHTENERS 


Rivett  Lathe  & Grinder  Co.,  20  Rlverview 
Rd.,  Brighton  District,  Boston,  Mass. 

Toledo  Pipe  Threading  Machine  Co.,  The, 
Toledo,  Ohio. 

Williams  Tool  Corp.,  Erie,  Pa.  “Wil- 
liams." 

THREADLESS  PIPE  FITTING  CORP,— 
Newark,  N.  J.  Manufacturer  of  switch- 
board fittings,  pole-line  hardware,  etc.  Ex- 
clusive distributors,  Rublno  & Liebsteln, 
Newark,  N.  J. 

THREE  E. — Trade  name  for  high  tension 
and  substation  equipment  manufactured  by 
the  Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St,  Chicago,  111. 

3 IN  1. — Trade  name  for  draft  gages  man- 
ufactured by  the  Precision  Instrument  Co., 
21  Halsey  St.,  Newark,  N.  J. 

THREE  PHASE.— This  is  a term  char- 
acterizing a generator  which  develops  three 
electromotive  forces  differing  by  one-third 
of  a period  in  phase.  On  a clock  diagram 
the  three  e.m.f.’s  are  represented  by  three 
equal  vectors  differing  phase  by  120  de- 
grees. A three-phase  circuit  is  a combina- 
tion of  circuits  energized  by'  three-phase 
e.m.f.’s.  A three-phase  circuit  may  be 
either  three-wire  or  four-wire. 

360-POINT. — Trade  name  for  spark  plug 
manufactured  by  the  Derf  Mfg.  Co.,  Inc.,  0 
Walker  St.,  New  York,  N.  Y.  (Exclusive 
distributor,  Derf  Sales  Co.,  1311  S.  Figueroa 
St.,  Los  Angeles,  Cal.) 

THREE  STAR. — Trade  name  for  flash- 
lights and  flashlight  batteries  manufactured 
by  the  International  Battery  Co.,  Inc.,  453- 
455  Broome  St.,  New  York,  N.  Y. 

THREE  STATES  CEDAR  CO.— Ply- 
mouth Bldg.,  Minneapolis,  Minn.  Producer 
of  coder  poles  and  posts.  Business  estab- 
lished 1909.  President,  Louis  C.  Oleson. 

THREE  STROKE. — Trade  name  for  elec- 
tric vibrators  manufactured  by  the  Capi- 
tal Novelty  Co.,  138  N.  12th  St.,  Lincoln, 
Neb. 

3- WAY. — Trade  name  for  bell- ringing 
transformer.  Manufactured  by  the  Thor- 
darson  Electric  Mfg.  Co.,  501  S.  Jefferson 
St.,  Chicago,  IlL 

THREE-WIRE  CIRCUIT.— This  is  gen- 
erally either  a d-c.  or  single-phase  a-c. 
circuit  employed  mainly  in  lighting  dis- 
tribution systems.  The  circuit  derives  its 
name  from  the  fact  that  three  wires  are 
employed,  the  voltage  between  two  of  the 
wires  (sometimes  called  the  outers),  be- 
ing double  that  between  the  third  (neutral 
or  middle),  and  either  of  the  other  two. 
The  neutral  wire  is  usually  grounded. 
Common  voltages  used  are  110  and  220  up 
to  125  and  260.  By  such  a circuit  the  power 
loss  in  the  wires  can  be  considerably  re- 
duced. Three-phase  and  two-phase  cir- 
cuits may  be  operated  with  three  wires 
and  are  then  special  forms  of  three- wire 
circuit,  but  having  different  voltage  rela- 
tions from  the  common  three-wire  circuit 
described  above. 

THROTTLE. — Trade  name  for  fuses,  cut- 
outs and  circuit  breakers  manufactured  by 
the  Line  Material  Co.,  South  Milwaukee, 
Wis. 

THRU-CORD. — Trade  name  for  switches 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

THURMAN. — Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the  Gen- 
eral Compressed  Air  & Vacuum  Machinery 
Co.,  St.  Louis,  Mo. 

THURMAN  VACUUM  CLEANER  CO.— 
Pontiac  Bldg.,  8t.  Louis,  Mo.  Manufacturer 
of  electric  vacuum  cleaners.  Business  es- 
tablished 1900.  President  and  general  man- 
ager, J.  S.  Thurman;  secretary,  C.  V. 
Tnurman. 

THWING  INSTRUMENT  CO.— Philadel- 
phia, Pa.  Manufacturer  of  pyrometers. 
President,  C.  B.  Thwing;  secretary  and 
general  manager  Edward  J.  Albert;  treas- 
urer, M.  Thwing.  Main  office  and  factory, 
3339  Lancaster  Ave.,  Philadelphia,  Pa. 
Branch  offices,  59  Pearl  St,  New  York,  N. 
Y.;  716  S.  Hill  St.,  Los  Angeles.  Cal.;  932 
Oliver  Bldg.,  Pittsburgh.  Pa.;  506  Butler 
Bldg.,  San  Francisco,  Cal. 

TICHON  PROCESS.— Trade  name  for 
brazing  compounds  manufactured  by  the 
Standard  Brazing  Co.,  45  Bromflela  St., 
Boston,  Mass. 

TICO. — Trade  name  for  resistance  wire 
manufactured  by  the  Amerlcap  Steel  ft 
Wire  Co.,  208  S.  La  Salle  St.,  Chicago,  111. 

TIDEMAN  ELECTRIC  MFG.  CO«— Cairo, 
111.  Manufacturer  of  electric  fans  and 
motors.  President  and  general  manager, 
Henry  Tideman;  vice-president,  H.  F. 
Tideman:  secretary.  C.  M.  Roos;  treasurer, 
James  H.  Galligan.  Main  office  and  fac- 
tory, Cairo.  111.  Branch  office,  33  S.  Clin- 
ton St.,  Chicago,  111.  Sales  representatives, 


Globe  Commercial  Co.,  San  Francisco,  Cal.; 
C.  H.  Wallis  & Co.,  St.  Louis,  Mo.;  Brian 
ft  Powers,  New  Orleans,  La-*,  Carl  John- 
son, Grand  Rapids,  Mich.;  A.  W.  Marshall 
ft  Co.,  Detroit,  Mich.;  R.  E.  T.  Pringle,  Ltd., 
Toronto,  Ont.,  Montreal,  Que.;  Federal 
Agencies,  Winnipeg,  Man.,  Can.;  P.  M. 
Dryfuss  & Co.,  New  York,  N.  Y. 

TIDE  WATER  IRON  WORKS.— 725  Jef- 
ferson St.,  Hoboken,  N.  J.  Manufacturers 
of  smoke  stacks,  tanks.  Industrial  cars, 
forgings,  etc.  President,  J.  W.  McCoy; 
secretary,  D.  MacArthur;  treasurer,  H.  J. 
McCoy. 

TIDEWATER  CROSSARM  CONDUIT 
CO. — Tacoma,  Wash.  Producer  of  flr  cross- 
arms  and  underground  conduit. 

TIDEWATER  OIL  CO.— New  York,  N.  Y. 
Manufacturer  of  lubricating  oil,  etc.  Main 
office,  11  Broadway,  New  York,  N.  Y.  Fac- 
tory, Bayonne,  N.  J.  Branch  offices,  Chi- 
cago, 111.;  Kansas  City,  Mo.;  Minneapolis, 
Minn.;  Atlanta,  Ga.;  Dallas,  Tex.;  San 
Francisco,  Cal.;  Pittsburgh,  Pa. 

TIE  LINE. — A term  used  In  describing 
an  electric  conductor  employed  for  the  sole 
purpose  of  conveying  current  between  two 
points  in  a transmission  or  distribution  cir- 
cuit in  order  to  equalize  pressures  and  dis- 
tribute the  load.  The  stations  thus  con- 
nected are  said  to  be  “tied  together." 

TIE  RODS. — Tie  rod  Is  the  name  applied 
to  the  rods  which  connect  the  webs  of  the 
two  rails  forming  a track.  The  function 
of  the  tie  rod  is  to  assist  in  holding  the 
rails  to  proper  gage  and  prevent  their 
spreading  under  traffic.  In  the  case  of  the 
higher  rails  used  in  paved  streets  there  is  a 
decided  tendency  of  the  rail  to  tip  out- 
ward under  traffic  and  the  tie  rods  tend 
to  reduce  this  tendency. 

Manufacturers: 

Ames  ft  Co.,  W.,  Jersey  City,  N.  J. 

Carnegie  Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh, Pa. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

TIE  WIRE. — In  overhead  line  construc- 
tion, a tie  wire  or  short  piece  of  wire 
about  16  ins.  long,  is  used  for  tying  the 
line  wire  to  the  insulators.  The  tie  wire 
passes  around  the  insulator  and  is  twisted 
around  the  line  wire. 

TIER-LIFT. — Trade  name  for  electric 
loaders,  tractors  and  trucks  manufactured 
by  the  Lakewood  Engineering  Co.,  Cleve- 
land, Ohio. 

TIERING  MACHINES,  MOTOR-DRIVEN. 
— Motor-driven  hoisting  apparatus  on  port- 
able frames  having  elevating  platforms  for 
use  in  stacking  or  storing  boxes,  bales, 
etc.,  in  layers  or  tiers  in  warehouses.  They 
8a ve  a great  deal  of  labor.  Some  of  these 
machines  not  only  have  motor-driven  hoist- 
ing apparatus  but  propel  themselves  by 
motor  so  that  they  can  be  ufced  to  carry 
the  material  from  the  loading  platform  or 
dock  into  the  warehouse  and  stack  it,  this 
one  machine  being  practically  the  only 
machine  needed  at  the  terminal  Also  see 
Stackers,  lumber,  motor-driven. 

TIES,  ELECTRIC  RAILWAY,  STEEL.— 
Steel  ties  on  electric  railway  track  are 
steel  beams,  usually  laid  at  right  angles  to 
the  rails,  and  constituting  the  portion  of 
the  track  structure  to  which  the  rails  are 
fastened.  Steel  ties  have  some  arrange- 
ment of  punching  in  the  upper  face  so 
that  when  the  proper  fastenings  are  used 
the  rails  can  be  placed  at  the  required  dis- 
tance apart.  There  Is  a considerable 
variety  of  steel  ties  manufactured  many  of 
which  have  special  patented  features. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St., 
New  York,  N.  Y.  (See  display  adv., 
page  1257.) 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  La  Salle  St..  Chicago,  111. 
(See  display  adv.,  page  1258.) 

Carnegie  Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh, Pa. 

Dayton  Mechanical  Tie  Co.,  703-6  Com- 
mercial Bldg.,  Dayton,  Ohio.  “Day- 
ton." 

International  Steel  Tie  Co.,  The,  16702 
Waterloo  Road,  Cleveland,  Ohio. 

Weir  Frog  Co.,  Station  H,  Cincinnati, 
Ohio.  “Weir  Titan." 

TIES,  ELECTRIC  RAILWAY,  WOOD.— 
Wooden  ties  on  electric  railway  track  are 
timbers,  usually  laid  at  right  angles  to  the 
rails,  and  constituting  the  portion  of  the 
track  structure  to  which  the  rails  are 
fastened.  On  open  track  work  they  are 
sometimes  identical  with  the  ties  used  in 
steam  railroad  track,  but  as  electric  rail- 
way wheel  loads  are  generally  lighter  they 
may  be  and  frequently  are  smaller  tim- 
bers. Ties  6 ins.  deep,  8 ins.  wide  and  7 
fL  long  are  frequently  used  and  give  very 
satisfactory  results,  especially  when  incased 
in  concrete.  A great  variety  of  timbers 
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are  used  in  street  railway  ties,  many  of 
which  are  subjected  to  some  preservative 
treatment  before  being  placed  in  the  track. 
Among  the  timbers  that  are  used  without 
treatment,  oak  and  long-leaf  yellow  pine 
are  quite  prominent,  although  both  of  these 
timbers  are  treated  to  some  extenL 

Manufacturers: 

American  Creosoting  Co.,  401  W.  Main  SL, 
Louisville,  Ky. 

Anguera  Lumber  ft  Tie  Co.,  1101  Conway 
Bldg.,  Chicago,  111. 

Atlantic  Creosoting  ft  Wood  Preserving 
Works,  Norfolk,  Va. 

Baudette  Cedar  Co.,  Box  615,  Baudette, 
Minn. 

Bell  Lumber  Co.,  Security  Bldg.,  Minne- 
apolis, Minn. 

Canadian  Cedar  & Lumber  Co.,  Ltd.,  301 
Electric  Ry.  Chambers,  Winnipeg, 
Man.,  Can. 

Cascade  Timber  Co.,  Tacoma,  Wash. 

Cedar  River  Lumber  Co.,  914  Plymouth 
Bldg.,  Minneapolis,  Minn. 

Clark  Pole  ft  Tie  Co.,  Bemidji,  Minn. 

Cloquet  Tie  ft  Post  Co.,  Cloquet,  Minn. 

Colonial  Creosoting  Co.,  401  W.  Main  SL, 
USuis vi lie,  Ky. 

Compressed  Wood  Preserving  Co.,  Win- 
ton  Bank  Bldg.,  Cincinnati,  Ohio. 

Cook  Tie  ft  Pole  Co.,  919  Commercial 
Trust  Bldg.,  Philadelphia,  Pa. 

Georgia  Creosoting  Co.,  401  W.  Main  St. 
Louisville,  Ky. 

Gulfport  Creosoting  Co.,  Gulfport  Miss. 

Indiana  Creosoting  Co.,  401  W.  Main  St., 
Louisville,  Ky. 

International  Creosoting  ft  Construction 
Co.,  Galveston,  Tex. 

Long-Bell  Lumber  Co.,  R.  A.  Long  Bldg., 
Kansas  City,  Mo. 

Lord  ft  Co.,  Lee  H.,  Box  693,  Peoria.  111. 

MacGillis  ft  Gibbs  Co.,  The,  1201-09  Wells 
Bldg.,  Milwaukee,  Wis. 

Martin  Bros.,  618  Manhattan  Bldg., 
Duluth,  Minn. 

Morrison  Lumber  Co.,  J.  W.,  927-928 
Lumber  Exchange,  Minneapolis,  Minn. 

Mountain  Lumber  ft  Supply  Co.,  Mount 
Union,  Pa. 

Moss  Tie  Co.,  T.  J.,  Security  Bldg.,  SL 
Louis,  Mo. 

NATIONAL  POLE  CO.,  Escanaba.  Mich. 
(See  display  adv.,  page  1254.) 

Naugle  Pole  ft  Tie  Co.,  6 S.  WabaSh 
Ave.,  Chicago,  111. 

Northern  Cedar  ft  Timber  Co.,  Menomi- 
nee, Mich. 

Northern  Pole  ft  Lumber  Co.,  Palladio 
Bldg.,  Duluth,  Minn. 

Park  Falls  Lumber  Co.,  Park  Falls,  Wis. 
(Exclusive  distributor,  Edward  Hines 
Lumber  Co.,  2431  S.  Lincoln  SL,  Chi- 
cago, 111.) 

PARTRIDGE  LUMBER  CO.,  T.  M.. 
Lumber  Exchange,  Minneapolis,  Minn. 
(See  display  adv.,  page  1254.) 

Southern  Creosoting  Co.,  Slidell,  La- 

Southern  Dimension  Oak  Co.,  343  8. 

Dearborn  St.,  Chicago,  111. 

VALENTINE-CLARK  CO..  THE.  610 
Peyton  Bldg.,  Spokane,  Wash.  (See 
display  adv.,  page  1255.) 

Virginia  ft  Rainy  Lake  Co.,  The.  Vir- 
ginia, Minn. 

Walsh  Tie  Co..  914  Security  Bldg.,  Min- 
neapolis, Minn. 

TIGER. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati,  Ohio. 

TIGER. — Trade  name  for  bronze  bear- 
ings manufactured  by  the  More-Jones 
Brass  ft  Metal  Co.,  SL  Louis,  Mo. 

TIGHTENERS,  BELT.— Belt  tighteners 
are  used  on  generators  driven  by  a short 
belt  from  any  engine  or  other  prime  mover 
and  also  on  motors  which  are  connected 
to  their  loads  by  means  of  a short 
belt.  They  serve  the  double  purpose  of 
permitting  a loose  belt  which  gives  flexibil- 
ity, and  providing  a means  of  applying  the 
load  gradually  or  providing  some  speed 
variation.  Generally  an  Idler  or  pulley 
mounted  between  the  main  pulleys  is  ar- 
ranged so  that  its  height  may  be  varied  by 
means  of  a control  lever  to  increase  or  de- 
crease the  length  of  the  path  over  which 
the  belt  must  travel,  thus  making  it  tighter 
or  loser.  On  smaller  motors  and  gener- 
ators a special  base  is  usually  provided  for 
the  purpose  of  adjusting  the  belt  tension; 
see  Basis,  belt- tightening,  motor  and  gen- 
erator. 

Manufacturers: 

Caldwell  Co.,  W.  K,  Brook  and  D Sts., 
Louisville,  Ky. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv..  pages  1203-1223.) 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
and  DeKalb  Sts.,  St.  Louis,  Mo. 

Meese  ft  Gottfried  Co.,  660  Mission  8L. 
San  Francisco,  Cal.  “Meeseco." 

Oil  Well  Supply  Co.,  213-216  Water  SL, 
Pittsburgh,  Pa.  "Gem." 
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Pryibil  Machine  Co.f  P.t  512-524  W.  41st 
St.,  New  York,  N.  Y. 

Pyott  Co.,  George  W.,  North  Ave.  and 
Noble  St.,  Chicago,  111. 
itandard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 


’ILLEY,  J.  B.— Pen  Yan,  N.  Y.  Manu- 
turer  of  farm  lighting  and  power 
nts. 

IMBERLAKE  A SONS,  J.  B.— 114-116 
Washington  Ave.,  Jackson,  Mich.  Man- 
cturere  of  lamp  shades,  frames  and 
Pters.  Business  established  1880.  Presi- 
t,  J.  B.  Timberlake;  vice-president  and 
eral  manager,  W.  B.  Timberlake;  secre- 
f and  treasurer,  P.  J.  Timberlake. 


IME  CONSTANT,. — The  time  constant 
i circuit  is  the  ratio  of  the  inductance 
he  resistance  of  the  circuit.  T = L/R. 
s called  the  time  constant  because  on 
tepends  the  rate  of  increase  and  de- 
se  of  the  current  in  a circuit. 


ME  DETECTORS.  — See  Detectors, 
Oman's,  time. 


ME  RECORDERS.  — See  Recorders, 
, electric,  miscellaneous;  Clocks,  elec- 
time recording. 

ME  RECORDING  LOCKS,  ELECTRIC. 

e Locks,  time  recording. 

ME  SAVER. — Trade  name  for  electric 
dng  machines  manufactured  by  Beatty 
.,  Ltd.,  Fergus,  Ont.,  Can. 

VIE  SIGNALS,  RADIO.— A very  im- 
nt  function  or  radio  communication  is 
broadcasting  of  time  signals  for  the 
It  of  ships  and  isolated  stations.  Some 
e radio  stations  in  the  United  States 
i transmit  time  signals  at  specified 
* are  Arlington,  Annapolis,  Key  West, 

: Lakes,  San  Diego,  San  Francisco, 
Mew  Orleans.  See  under  Radio  corn- 
nation,  development  and  status  of. 


IE  STAMPS. — See  Stamps,  time,  elec* 


IE  SWITCHES. — See  Switches,  time, 
controlled. 

IE,  TELEPHONE  HOLDING.— The 
time  which  a telephone  line  is  held 
connection.  It  is  always  greater  than 
tual  talking  time.  The  average  hold- 
ime  differs  greatly  with  different 
countries  and  classes  of  service.  It 
rter  for  business  than  for  residence 
s.  In  automatic  exchanges  it  may 
•r  90  seconds;  in  similar  service  the 
J holding  time  will  be  nearer  110 
s. 


as  in  the  Goldschmidt  process  Is  of  con- 
siderable importance. 

TIN  SHADES. — See  Shades,  tin,  alumi- 
num, brass,  steel,  etc. 

TINFOIL,  FOR  CONDENSERS,  ETC. — 
Tinfoil  is  used  in  many  small  condensers 
for  telephone  work,  radio  sets,  induction 
coils,  electrostatic  apparatus  and  in  many 
similar  devices  where  a condenser  may  be 
used  for  its  capacitance  or  to  reduce  spark- 
ing across  contacts.  The  foil  is  made  up 
in  sheets  or  rolls  of  various  widths  and 
thicknesses  to  be  cut  to  size  for  the  con- 
densers. 


Manufacturers: 

Johnson  Tin  Foil  & Metal  Co.,  6030  S. 
Broadway,  SL  Louis,  Mo. 

Standard  Rolling  Mills  Co.,  363-367  Hud 
son  Ave.,  Brooklyn,  N.  Y.  “Stromi.’ 

TINKHAM,  C.  P.— 1011  Majestic  Bldg., 
Milwaukee,  Wls.  Producer  of  cedar  poles 
and  posts. 

TINOL.— Trade  name  for  solder  and  sol- 
dering compounds  made  by  the  American 
Solder  & Flux  Co.,  2910  N.  16th  St.,  Phila- 
delphia, Pa. 

TIP-TOP. — Trade  name  for  automobile 
push  buttons  made  by  the  Benjamin  Elec- 
tric Mfg.  Co.,  806  W.  Washington  Blvd., 
Chicago,  I1L 

TIP-TOP. — Trade  name  for  rubber  in- 
sulated wire  manufactured  by  the  Standard 
Underground  Cable  Co.,  Westinghouse 
Bldg.,  Pittsburgh,  Pa. 

TIPPING  IRON6,  ELECTRIC.— See  Irons, 
soldering  and  tipping. 

TIPS,  CORD. — Cord  ft>s  are  used  on 
small  wires  and  cords,  especially  in  con- 
nection with  telephone  equipment,  such 
as  receiver  cords,  on  voltmeter,  wattmeter 
and  other  instrument  cords,  and  on  dental, 
electrotherapeutic  and  surgical  apparatus, 
and  other  light  apparatus  where  removable 
connections  are  desired.  The  cord  tip  is 
merely  a small  metallic  sleeve  into  which 
the  wire  is  soldered.  The  other  end  of  the 
tip  is  smaller  in  diameter,  usually  about 
the  size  of  the  wire  and  is  of  sufficient 
length  to  be  inserted  in  the  hole  in  a bind- 
ing post  or  terminal  post  It  serves  to 
prevent  fraying  of  stranded  conductors  and 
gives  a good  coatact. 

Manufacturers: 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  IlL 

Eby  Mfg  Co  H.  H.,  13th  and  Wallace 
Sts.,  Philadelphia,  Pa. 


disconnect  time  is  the  time  from  the 
g up  of  the  last  receiver  to  the  pull- 
tvn  of  the  connection  by  the  operator, 
automatic  system  this  requires  less 
second  and  is  uniform. 

ELITE. — Trade  name  for  electric 
clock  manufactured  by  the  F.  W. 

Clock  Co.,  215  W.  Randolph  St., 

>,  111. 

;RS,  IGNITION  OR  SPARK.  — 
ng  mechanisms  driven  by  and 
mized  with  internal-combustion  en- 
o distribute  the  electrical  impulses 
ry  for  firing  the  mixtures  in  the  en- 
linders  at  the  proper  time  intervals, 
ypes  are  made  for  application  to  a 
ar  make  of  automobile,  tractor  or 
athers  of  more  general  design  for 
Is  of  utility  gasoline  and  kerosene 

facturers: 

Engineering  Corp.,  The,  Meriden, 
n. 


i ik  i un. — iraae  name  for  chains  manu- 
factured by  the  Clinton  E.  Hobbs  Co.,  30- 
35  Pearl  SL,  Boston,  Mass. 

TIRE  PUMP8h — See  Pumps,  electric,  air, 
tire  or  garage. 

TIRE  VULCANIZER8. — See  Vulcanlzers, 
electric. 

-r  ELECTRIC  VEHICLE  OR 

TRUCK.— For  this  type  of  vehicle  the  solid 
tire  has  been  most  used.  The  solid  tire  is 
for  certain  uses,  as  for  passenger  or  light 
delivering  trucks  carrying  more  or  less  fra- 
gile loads,  modified  in  design  and  material. 
This  modified  tire,  called  a cushion  or  soft- 
base  tire,  is  considerably  more  resilient 
than  the  ordinary  solid  tire.  For  certain 
service  pneumatic  tires  are  used  on  trucks 
or  vehicles.  These  tires  are  similar  in  ap- 
pearance to  the  ordinary  gasoline  automo- 
bile tires,  but  are  of  much  greater  strength 
and  are  differently  constructed  to  overcome 
the  difficulties  peculiar  to  heavy  truck 
service. 


tor  Mfg.  Co.,  Auburn,  Ind.  “Gladi- 


Lamp  & Mfg.  Co.,  115-123  E.  On- 
► St.,  Chicago,  111. 

* Mfg.  Co..  65  Eagle  St.,  Pittsfield, 
i.  "J  & B.” 

loch  Mfg.  Co.,  216  High  St..  Bos- 
Mass. 

ikee  Auto  Engine  & Supply  Co., 
aukee,  Wis.  “Milwaukee. 


° '“K  U*  122  N'  14th  St"  LJncoln’ 
’ & Co..*  Inc.,  Paul  G.,  232-242  E. 
St.,  Chicago,  111. 

►-Tor  Fabricating  Corp.,  182  Lo- 
Ave.,  New  York,  N.  Y.  “Herz.” 
V soft,  white  metal,  malleable  and 
Symbol  Sn.;  at.  wt.  119.0;  sp.  gr. 
. 232°  C.;  b.  p.  2200*  C.  The  prin- 
ts tin  stone,  casslterite,  8n0f.  The 
Klucingr  countries  are  the  Malay 
Bolivia.  Dutch  East  Indies  and 
7here  is  practically  no  production 
in  the  United  States.  The  world’s 
n In  1919  was  113,900  long  tons, 
lly  reduced  from  the  ore  by  smelt- 
rerberatory  furnaces,  but  electric- 
melting is  increasing.  Electroly- 
also  made,  but  in  general  the 
:oo  high.  However,  electrolytic 
>f  tin  from  scrap  (see  Detinnlng), 


Manufacturers: 

Empire  Rubber  & Tire  Corp.,  N.  Clinton 
Ave.  and  Mulberry  St,  Trenton,  N.  J. 
Goodrich  Rubber  Co.,  B.  F.,  Akron,  Ohio. 

“Goodrich.**  (Truck.) 

Goodyear  Tire  & Rubber  Co.,  1144  E. 

Market  St.,  Akron,  Ohio. 

Lee  Rubber  & Tire  Corp.,  61  Broadway, 
New  York,  N.  Y. 

Mansfield  Tire  & Rubber  Co.,  The,  Mans- 
field, Ohio. 

Miller,  Charles  E.,  Anderson,  Ind. 
Swinehart  Tire  & Rubber  Co.,  21  W. 

North  St.,  Akron,  Ohio.  “Swinehart.** 
Thermoid  Rubber  Co.,  Trenton,  N.  J. 
“Thermoid.” 

Traveler  Rubber  Co.,  Box  589,  Bethle- 
hem, Pa.  “Traveler.” 

Tuscan  Tire  & Rubber  Co.,  Carrollton, 
Ohio.  “Tuscan,”  “Buckskin.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 
TIREX. — Trade  name  for  mining  ma- 
chine cable  and  portable  heater  cord  manu- 
factured by  the  Simplex  Wire  & Cable  Co., 
201  Devonshire  St.,  Boston,  Mass. 

TITAN. — Trade  name  for  storage  batter- 
ies manufactured  by  the  General  Lead  Bat- 
teries Co.,  Chapel  St.  and  Lister  Ave., 
Newark,  N.  J. 


TITAN  AUTOMATIC  TOOL  CO.— 25  W. 
Broadway,  New  York,  N.  Y.  Manufac- 
turer of  motor-driven  hammers. 

_ TITAN  METAL  CO. — Bellefonte,  Pa. 
Manufacturer  of  brass  and  bronze  rods  And 
forgings.  Business  established  1913.  Presi- 
dent, R.  W.  Funk;  vice-president,  J.  H.  All- 
port;  secretary  and  sales  manager,  W.  P. 
Sleg;  treasurer,  C.  H.  Jacobs. 


Falls,  N.  Y.  Manufacturer*  of  bronze  and 
brass  castings.  Business  established  1914. 
President  and  general  manager,  A.  Weber; 
vice-president,  C.  A.  Finnegan;  secretary 
and  treasurer,  Eugene  D.  Hofeller;  sales 
manager,  Hugh  R.  Corse.  Main  office  and 
fact°ry.  Sugar  and  Lafayette  Sts.,  Niagara 
Fa*19;  N-  Y.  Branch  offices,  536  Marine 
Tmst  Bldg.,  Buffalo,  N.  Y.;  81  Fulton  St., 
New  York,  N.  Y. 

T-L  CO. — Trade  name  for  tachometers 
manufactured  by  the  Thompson-Levering 
Co.,  327  Arch  St.,  Philadelphia,  Pa. 

«I°£?IF5S*~ELECTR,C'  household 

OR  TABLE. — Portable  heating  appliances 
having  open  coil  elements  for  use  in  toast- 
ing bread,  etc.,  and  furnished  in  capaci- 
ties not  exceeding  660  watts.  They  have 
flexible  cords  and  attachment  plugs  for 
connection  to  fixture  sockets  or  wall  re- 
ceptacles. Such  toasters  are  designed  for 
tab!e  use  and  are  neatly  and  attractively 
finished.  They  are  made  in  various  sizes 
and  forms,  some  of  the  stove  type,  many 
others  with  the  coils  vertical,  the  bread 
slices  being  placed  on  the  opposite  sides 
of  the  device.  The  stove  types  are  some- 
times arranged  to  be  used  also  for  boil- 
ing water,  frying,  etc.  Their  many  ad- 
vantages have  made  them  one  of  the  most 
popular  of  household  electrical  devices. 

Manufacturers: 


AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “American  Beau- 
ty** upright  electric  toaster.  Made  en- 
tirely of  sheet  steel,  finished  in  highly 
polished  nickel;  has  double  base. 


“American  Beauty*'  Upright  Toaster 

equipped  with  heat  insulating  legs, 
light,  unbreakable.  Also  glowing  coil 
type  heating  element.  Furnished  com- 
plete with  6-ft.  twin  conductor  cord, 
with  detachable  porcelain  plugs  and 
attachment  plugs. — Adv. 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Branford  Electric  Co.,  Inc.,  9 Church. St., 

♦ New  York,  N.  Y. 

Calorex  Corp.,  The,  10  W.  23rd  St.,  New 
York,  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot-  * 
point,*’  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Curtainless  Shower  Co.,  Inc.,  607  5th 
Ave.,  New  York,  N.  Y.  “Reddy.** 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6600  W.  Taylor  St..  Chicago.  111. 


Manufacturer  of  Hotpolnt,  Hughes  and 
Edison  electric  appliances.  The  toast- 
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er  illustrated  herewith  has  gravity 
contro’led  bread  clamp.  Bread  rack 
(shown  on  top  of  toaster)  is  4^x5% 
ins.  The  other  toaster  has  spring  con- 
trolled bread  clamp  and  is  8 ins.  high. 
4 ins.  deep  and  9 ins.  wide.  Both  are 
made  of  steel  and  finished  in  polished 
nickel.  Complete  with  cord  and  plug. 
See  display  adv.  pages  1292-3.— Adv. 

Electro-Weld  Co.,  70  Munroe  St.,  Lynn, 

Uaaa  "RpvPrSO  ” 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave..  Chicago,  111.  “Elektro.” 

Equator  Mfg.  Co.,  144  York  St.,  Hamil- 
ton. Ont.,  Can.  “Equator.” 

LANDERS.  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Mesco.” 

Manning,  Bowman  & Co.,  Meriden,  Conn. 

Pelouze  Mfg.  Co.,  232  E.  Ohio  St.,  Chi- 
cago, 111. 

Perfection  Electric  Products  Co.,  New 
Washington,  Ohio.  “Pepco.” 

Redtop  Electric  Co.,  Inc.,  8 W.  19th  St., 
New  York,  N.  Y. 

Renfrew  Electric  Products,  Ltd.,  Ren- 
frew, Ont.,  Can.  “Canadian  Beauty.” 

Rochester  Stamping  Co.,  Rochester,  N. 
Y.  “Royal-Rochester.” 

Russell  Electric  Co..  140  W.  Austin  Ave., 
Chicago.  111.  “Hold-Heet.” 

Rutenber  Electric  Co.,  Marion,  Ind.  “Flip 
Flop.” 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge,  Mass. 

Superior  Electrics,  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,  N.  Y.  “American  Lady.” 

WAAGE  ELECTRIC  CO.,  12-14  S.  Jer- 
ferson  St.,  Chicago,  III.,  and  6 Reade 
St..  New  York,  N.  Y.  “Dandy.” 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  “Turn 
Over.”  See  display  adv.  pages  1395- 
1402.) 

TOASTERS,  ELECTRIC,  RESTAURANT 
OR  HOTEL. — Heating  appliances  having 
open  coil  elements  of  relatively  large 
capacity  and  designed  for  toasting  bread 
in  large  quantities  for  hotel  and  restaurant 
use.  Such  toasters  usually  are  provided 
with  selective  control  switches  and  are  ar- 
ranged for  permanent  connection  to  supply 
circuits.  They  have  many  advantages  over 
the  gas  toasters,  their  cleanliness,  exact 
heat  control,  ahd  freedom  from  objection- 
able odors  being  among  the  most  important. 

Manufacturers: 


AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  and  Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.” 

Bramhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Branford  Electric  Co.,  Inc.,  9 Church  St., 
New  York,  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downle  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,  “Edison.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St..  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago.  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  ranges,  ovens  and  ap- 
pliances. A six-slice  open  type  toaster 
on  which  two.  four 
or  six  slices  of  toast 
can  be  made  at  one 
time.  Toast  is 
placed  in  the  hinged 
racks,  which  then 
are  tipped  into 
toas  ting  position 
between  heating 
units.  Sides  and 
back  are  of  sheet 
metal.  Entire  toast- 
er is  substantially 
made  and  mounted  on  rugged  metal 
frame.  Supplied  complete  with  two- 
heat  Indicating  snap-switches,  two 
Contact-plugs  and  4 ft.  cords  to  the 
switches.  Another  type  manufactured 
is  a two-unit  16-slice,  hotel-type 
toaster.  Each  unit  is  controlled  by 
three-heat  indicating  snap  switches. 
See  display  adv.  pages  1292-3. — Adv. 

STRITE  AUTOMATIC  TOASTER  CO.,  422 
Sixth  Avenue,  South,  Minneapolis.  Minn. 
The  Strife  automatic  electric  toaster 
for  use  in  hotels,  institutions,  restau- 
rants, cafeterias,  etc.,  does  just  what 


“Hotpoint” 
Hotel  Type 
Toaster 


its  name  implies,  it  makes  toast  auto- 
matically without  any  one  having  to 
watch  it.  thus  having  a decided  ad- 
vantage over  other  methods  which  are 
slow,  insanitary  and  unsatisfactory. 
The  bread  is  placed  in  the  toaster  and 


Strite  Automatic  Electric  Toaster 


the  machine  set  to  give  any  desired 
degree  of  toasting,  or  for  any  quality 
of  bread,  thu#  assuring  perfect  toast. 
Through  a timing  arrangement  which 
can  be  regulated  accordingly,  the  cur- 
rent is  shut  off  and  the  toast  raised 
out  of  the  machine  automatically,  with- 
out any  attention,  and  kept  warm  by 
the  residual  heat  of  the  oven  until 
served.  The  toast  is  made  a uniform 
golden  brown,  with  a minimum  of  cur- 
rent, and  without  attention  from  an 
attendant.  There  is  no  watching  and 
no  burning. — Adv. 

Superior  Electrics.  Ltd.,  Pembroke,  Ont., 
Can.  “Superior.” 

TOBIN  BRONZE.— -Trade  name  for  rods, 
sheet  and  tubes  for  engintering  purposes 
manufactured  oy  American  Brass  Co.,  414 
Meadow  St.,  Waterbury,  Conn. 

TOCH  BROS.— 320  5*h  Ave.,  New  York, 
N.  Y.  Manufacturers  of  Insulating  paints, 
varnishes,  compounds,  enamels,  etc.  Busi- 
ness established  1848.  Partnership,  Henry 
M.  Toch  and  Moxmilian  Toch. 

TOEERINO  CO.,  INC.,  C.  J.— 1215  Bris- 
tol St..  Philadelphia,  Pa.  Manufacturer  of 
blueprinting  ana  photoengraving  lamps. 

TOGGLE  BOLTS.— See  Bolts,  toggle. 

TOGGLE  SWITCHES.— See  Switches, 
toggle  or  tumbler,  snap. 

TOLEDO. — Trade  name  for  motor-driven 
refrigerating  apparatus  manufactured  by 
the  Toledo  Coldmaker  Co.,  1690  Fernwood 
Ave.,  Toledo,  Ohio. 

TOLEDO  COLDMAKER  CO.— 1690  Fern- 
wood  Ave.,  Toledo,  Ohio.  Manufacturer  of 
motor-driven  refrigerating  apparatus.  Pres- 
ident and  general  manager,  F.  B.  Riley; 
vice-president  and  secretary,  W.  S.  Rey- 
nolds; treasurer,  H.  H.  Zimmerman. 

TOLEDO  ENAMELED  WIRE  PROD- 
UCTS  CO.,  THE.— 1345-1349  Miama  St., 
Toledo,  Ohio.  Manufacturer  of  enameled 
wire.  Business  established  1919.  Presi- 
dent, Jerome  Ackerman;  vice-president, 
Harry  Hirsch;  secretary,  treasurer  and 
sales  manager,  Seymour  Hirsch. 

TOLEDO  METAL  MANUFACTURERS 

CO. — Toledo,  Ohio.  Manufacturer  of  gas 
producers,  smoke  stacks  and  tanks. 

TOLEDO  PIPE  THREADING  MACHINE 
CO.,  THE. — Toledo,  Ohio.  Manufacturer  of 
pipe  threading  machines,  stocks  and  dies. 
President,  Frank  Collins;  vice-president, 
J.  H.  Barr;  secretary,  W.  W.  Vosper; 
treasurer  and  sales  manager,  W.  C.  Longe- 
necker.  Main  office.  1425-45  Summit  St.. 
Toledo.  Ohio.  Branch  office,  60  Church  St., 
New  York,  N.  Y. 

TOLEDO  STANDARD  COMMUTATOR 

CO. — 2242  Smead  Ave.,  Toledo,  Ohio.  Man- 
ufacturer of  solid-core  commutators.  Busi- 
ness established  1919.  President  and  gen- 
eral manager,  C.  A.  Van  Dusen,  Sr.;  vice- 
president.  Eugene  Rhelnfrank;  secretary 
and  treasurer,  E.  D.  Moon. 

TOLEDONAMEL.  — Trade  name  for 
enameled  wire  manufactured  by  the  Toledo 
Enameled  Wire  Products  Co.,  1345-1349 
Miama  St.,  Toledo,  Ohio. 

TOM  LAC. — Trade  name  for  Insulating 
varnish  manufactured  by  B.  Binswanger  & 
Co.,  829-835  N.  3rd  St.,  Philadelphia,  Pa. 


TOMLINSON. — Trade  name  for  car  cou- 
plers manufactured  by  the  Ohio  Brass  Co.. 
Mansfield,  Ohio. 

TOMMY  TUCKER.— Trade  name  for  vio- 
let ray  generator  manufactured  by  the 
Tucker  Mfg.  Co.,  118  Noble  Ct.,  Cleveland, 
Ohio. 

TONE,  DIAL,  OR  TRUNK  TONE, — A 

tone  placed  on  the  line  by  the  first  selector 
in  an  automatic  telephone  exchange.  It  is 
to  indicate  to  the  calling  subscriber  that 
the  apparatus  is  ready  for  him  to  begin 
dialing.  If  no  dial  tone  is  heard,  it  will 
do  no  good  to  dial.  Not  all  exchanges  are 
thus  equipped. 

TONGS,  CARBON.— These  are  small 
tongs  used  for  handling  hot  arc-lamp  car- 
bons, especially  to  facilitate  their  removal 
from  a projecting  or  other  arc  lamp  when 
the  carbon  has  burned  to  a short  length 
and  needs  replacement  with  as  little  delay 
as  possible. 

TONGS,  FUSE,  HIGH-TENSION.  — 
Where  high-tension  fuses  must  be  replaced 
with  the  line  alive  it  is  necessary  to  provide 
Insulated  tongs  by  which  the  fuse  holder 
can  be  withdrawn  from  its  spring  clips, 
and  replaced  after  the  fuse  has  been  re- 
newed. These  are  usually  of  Impregnated 
wood. 

Manufacturers: 

Bowie  Switch  Co.,  Nevada  Ban^  Bldg., 
San  Francisco,  Cal. 

BUSH  ELECTRIC  CO..  THE,  6654 
Broadway,  Cleveland,  Ohio. 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St.,  Chicago,  111. 

General  Devices  & Fittings  Co.,  441-448 
S.  Desplaines  St.,  Chicago,  111. 

ROYAL  ELECTRIC  MFG.  CO.,  606  E. 
40th  St.,  Chicago,  111. 

SCHWEITZER  & CONRAD,  INC.,  4431- 
4439  Ravenswood  Ave.,  Chicago,  111. 

TONGS,  FUSE,  LOW  OR  MEDIUM- 
TENSION. — See  Removers,  fuse. 

* TONKA. — Trade  name  for  belting  manu- 
factured by  the  Republic  Rubber  Corp., 
Youngstown,  Ohio. 

TOOL  BAGS. — See  Bags,  electricians'  and 
linemen’s  tool. 

TOOL  BOXES,  TELEPHONE. — See  Coin 
collectors,  telephone  station  and  toll. 

TOOL  CARTS. — See  Carts,  linemen’s  tool 
and  supply. 

TOOL  CHESTS.— See  Chests,  electri- 
cians’ tool. 

TOOL  KITS. — See  Kits,  tool,  electricians’ 
and  linemen’s. 

TOOLS. — See  specific  tool  desired. 

TOOLS,  ELECTRICIANS'  AND  LINE- 
MEN'S. SPECIAL  AND  MISCELLA- 
NEOUS.— Practically  all  electricians'  and 
linemen’s  tools  in  common  use  have  been 
separately  listed.  A few  tools  of  uncom- 
mon use  or  very  special  purpose  have  not 
been  so  listed  and  are  included  under  this 
classification. 

Manufacturers: 

Bridgeport  Hardware  Mfg.  Corp.,  The, 
Bridgeport,  Conn. 

Buck  Bros.;  Mlllbury,  Mass.  (Chisels.) 

Deuse.  J.  S.,  Chester.  Conn. 

Duffy  Mfg.  Co.,  214  W.  Grand  Ave.,  Chi- 
cago. 111. 

Hisey-Wolf  Machine  Co.,  The.  Coleraln 
and  Marshall  Aves.,  Cincinnati,  Ohio. 
“Hisey.” 

KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  (“Di-Stock” 
sleeve  twister.)  See  display  adv.  page 
1259.) 

TOPAZ. — Trade  name  for  oil  cups  manu- 
factured by  the  D.  T.  Williams  Valve  Co., 
Cincinnati,  Ohio. 

TOPS,  ORNAMENTAL,  ELECTRIC 
RAILWAY  POLE. — In  some  cities  where 
electric  railways  run  through  the  central 
part  of  the  city,  the  poles  are  fitted  with 
ornamental  iron  tops,  designed  to  harmon- 
ize with  the  ornamental  lamp  posts  used 
on  the  same  or  adjoining  streets.  In  some 
cases  these  tops  are  made  to  serve  as 
brackets  to  carry  the  street  lamps  so  as 
to  eliminate  separate  posts  for  the  latter. 

Manufacturer: 

St.  Louis  Malleable  Casting  Co.,  7701 
N.  Conduit  Ave.,  St.  Louis,  Mo. 

TOPS,  ORNAMENTAL  STREET  LAMP 
POST. — This  is  another  name  for  orna- 
mental street-lighting  units.  See  Light- 
ing units,  ornamental  street. 

TORCHES,  ACETYLENE,  OXYACETY- 
LENE,  OXYHYDROGEN.— These  torches 
Include  a nozzle  having  valves  and  open- 
ings for  controlling  the  combination  of 
combustibje  gases,  such  as  acetylene  or 
hydrogen  with  air,  or  with  oxygen,  con- 
tained in  storage  tanks  under  pressure. 
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ie  larger  torches  are  used  for  welding:, 
tting,  etc.,  and  some  of  the  others  for 
azing  and  lead  burning.  Their  use  for 
id  burning  is  Important  in  connection 
th  the  manufacture  and  repair  of  stor- 
e batteries.  The  various  plates,  ter- 
nals,  etc.,  are  burned  together  by  their 
e.  The  term  torch  is  more  commonly 
itrlcted  to  mean  only  the  nozzle.  These 
izles  are  made  in  various  types  with 
>cial  tips  suitable  for  use  in  welding 
1 cutting  metals,  brazing,  etc. 
danufacturtrs: 

ishton  Mfg.  Co.,  184  Emmet  St.,  Newark, 
N.  J.  "Red-Hot.'* 

Ushop  & Babcock  Co.,  The,  2100  E. 
55th  St..  Cleveland,  .Ohio. 
arbo-Hydrogen  Co.  of  America,  Bene- 
dum-Trees  Bldg.,  Pittsburgh,  Pa. 
arleton  Co.,  The,  170  Summer  St.,  Bos- 
ton. Mass.  ("Spartan.") 
lay  ton  & Lambert  Mfg.  Co.,  1370-1380 
Beaubfen  St.,  Detroit,  Mich, 
iternational  Oxygen  Co.,  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  "I.O.C. 
System.” 

-G  Welding  & Cutting  Co.,  Inc.,  566 
W.  34th  St.,  New  York.  N.  Y. 

LEIN  & SONS.  MATHIAS.  3200  Bel- 
mont Ave.,  Chicago.  111.  Our  "Stays- 
ilite"  linemen’s  torch  can  be  quickly  lit 
Dr  extinguished.  It  can  be  carried  very 
conveniently  in  the  belt  and  used  as  a 
imall  heater  or  with  soldering  Iron.  It 
8 arranged  with  windshield  that  can 
>e  removed  at  will,  and  is  also  pro- 
dded with  cap  for  holding  soldering 
taste.  See  page  1259  for  illustration  of 
his  and  other  Klein  products.  Also 
end  for  complete  catalog  of  construc- 
ion  tools.— Adv. 

bum  Co.,  The  Alexander,  1420-28  W. 
laltlmore  St.,  Baltimore,  Md.  "Cut- 
ITeld." 

derail  Co.,  The,  129  Sussex  Ave., 
Tewark,  N.  J. 

RNER  BRASS  WORKS,  THE,  Syca- 
lore,  111.  “Hot  Blast,"  "Double  Jet," 
Turner  New  Line."  (See  display  adv. 
ige  1326.) 

3CHES,  GASOLINE,  KEROSENE, 
>HOL. — The  tlrst  two  types  comprise 
r cylindrical  containers  for  the  com- 
*Ie  liquid  with  burners  or  vaporiz-' 
lambers  into  which  the  liquid  is  In- 
•ed  under  pressure  to  be  preheated 
aporized  prior  to  ignition  in  an  alr- 
? combustion  chamber.  A small 
is  provided,  usually  in  the  handle, 
e the  requisite  pressure  to  produce  a 
ame.  These  torches  are  used  by 
tcians  for  heating  solder  pots  and 
n g coppers  and  for  miscellaneous 
vhere  the  flame  Is  desired  for  un- 
ng  cable  lugs,  burning  off  paint,  etc. 
s for  open-air  work  are  usually  con- 
d with  a shield  to  protect  the  flame 
he  wind. 

10I  torches  consist  of  small  con- 
for  the  combustible  liquid  which 
by  a wick  or  equivalent  means  to 
me  to  which  is  added  air  under 
e to  produce  a high  degree  of  heat. 
Ucohol  torches  are  usually  made  to 
fine  pointed  flame  suitable  for 
g very  fine  work,  as  in  Instruments 
ous  kinds,  telephone  work,  etc. 
'pes  are  also  made  for  outdoor  use 
type  telephone  cable  terminals. 


ractu  rers: 


N CO..  INC.,  L.  B.,  4519-29  N. 
oln  St.,  Chicago.  111.  "Allen." 
pan  Stove  Co..  St.  Louis.  Mo. 
i Mfsr.  Co..  184  Emmet  St..  Newark. 
"Red-Hot." 

FtY  & CRAIGHEAD.  1526  Tribune 
..  Chicago.  111.  The  "Everhot,"  a 
I,  self-contained,  gasoline  operated 
• torch  and  soldering  iron  com- 
; of  great  utility  in  limited  space. 
Irons,  soldering.) — Adv. 

Bros.  Co.,  229-237  Arch  SL. 
delphia.  Pa. 

Co..  Otto.  17-37  Ashland  St., 
rk.  N.  J.  "Always  Reliable." 
n Co..  The.  170  Summer  St.,  Bos- 
Vfass.  (Gasoline.)  "Imp." 

A Lambert  Mfg.  Co.,  1370-1380 
den  St..  Betroit,  Mich. 

Mfg.  Co.,  Inc.,  27  Haymarket 
Boston.  Mass.  "Supreme." 

Mfg.  Co..  126  Tenth  St,  Brook- 

r.  y. 


Jfg.  Co..  Valparaiso,  Ind. 
American  Mfg.  Co..  The,  5902 
rie  Ave..  Cleveland,  Ohio.  (Gas- 
2.)  "FTameblaat." 
r Mfg.  Co..  Leetsdale,  Pa. 
i Com..  The.  Maywood,  111. 


ft  BRASS  WORKS,  THE,  Syca- 
111.  “Hot  Blast.*’  "Double  Jet," 
>r  Hew  Line,"  (See  display  adv., 
326.  > 


UNIVERSAL  MFG.  CO.,  2633  Randolph 
St.,  Lincoln,  Neb.  "Universal." 

Wall  Mfg.  Supply  Co.,  P.,  705  Preble 
Ave.,  Pittsburgh,  Pa.  "Dread naught." 

TORCHIERS  OR  TORCH  ERE8. — A form 
of  ornamental  portable  lamp  with  several 
vertical  candle  sockets  mounted  on  a tall 
stand  similar  to  a candelabrum.  The 
original  meaning  included  only,  such  lamps 
as  had  four  candles  but  the  term  Is  now 
applied  to  lamps  of  the  same  general  form 
regardless  of  the  number  of  candles. 

TORONTO  ELECTRICAL  CONTRAC- 
TORS' ASSOCIATION.— Secretary,  E.  F. 
W.  Salisbury,  616  Yonge  St.,  Toronto.  Ont., 
Can. 

TORONTO  LAUNDRY  MACHINE  CO.— 

Toronto,  Ont.,  Can.  Manufacturer  of  elec- 
tric refrigerators. 

TORQUE. — Turning  or  twisting  effort, 
usually  about  a shaft.  It  is  commonly  used 
In  connection  with  motors  and  is  measured 
by  the  force  which  the  motor  exerts  in  a 
direction  at  right  angles  to  the  shaft  and 
to  a line  perpendicular  to  the  shaft.  The 
force  is  usually  taken  in  pounds  and  the 
perpendicular  (or  radial),  distance  to  the 
center  of  the  shaft  in  feet,  so  that  the 
torque  Is  expressed  in  pounds-feet. 

TORQUE,  BREAKDOWN,  PULLOUT, 
OR  STALLING.— A torque  which  is  the 
maximum  that  a motor  can  exert  while 
running  and  which  if  applied  as  a load 
causes  the  motor  to  come  to  rest  Some 
motors  exert  their  maximum  torque  at 
starting,  for  example  series  motors,  and 
therefore  have  no  breakdown  torque. 
Others,  like  the  squirrel-cage  induction 
motor,  have  a much  higher  torque  at  some 
running  speed  than  at  starting. 

TORREY  CEDAR  CO.  — Cllntonville, 
WIb.  Producer  of  cedar  poles. 

TORRINGTON  CO.,  THE.  NATIONAL 
SWEEPER  DIVISION.— TOrrington.  Conn. 
Manufacturer  of  electric  vacuum  cleaners. 
President.  F.  P.  Weston;  secretary,  W.  R. 
Reid;  treasurer,  C.  B.  Vincent.  Main  office 
and  factory,  Torrington,  Conn.  Branch  of- 
fices, 833  Market  St.,  San  Francisco,  Cal.; 
Upper  Bedford,  Que.,  Can. 

TORSION  BALANCE  CO.— 92  Reade  St., 
New  York,  N.  Y.  Manufacturer  of  chemi- 
cal balances,  etc. 


Republic  Structural  Iron  Works  Divi- 
sion of  the  Consolidated  Iron-Steel  Mfg. 
Co.,  East  53rd  St..  Cleveland,  Ohio. 

Walsh  & Weldner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

TOWERS,  STEEL,  TRANSMISSION 

LINE. — With  overhead  lines  carrying  Im- 
portant power  service  the  requirements  of 
the  service  Justify  the  use  of  steel  towers 
instead  of  wood  poles.  Towers  may  be 
used  on  a private  right-of-way  without 
Interfering  seriously  with  the  use  of  the 
land  for  agriculture,  since  the  spans  are 
made  from  500  to  750  ft.  to  secure  best 
economy  of  construction.  With  a private 
right-of-way  the  tower  is  built  with  a 
base  10  to  15  ft.  square.  If  the  base  Is 
restricted  to  3 or  4 ft.,  as  at  railway 
crossings  on  a highway,  the  structure  must 
be  much  more  rugged.  The  steel  should 
be  galvanized  and  is  often  painted  as  well. 
The  footings  are  of  concrete  and  of  such 
weight  as  to  withstand  any  overturning 
moment  to  which  the  tower  may  be  sub- 
jected by  wind  pressure  or  by  broken  line 
conductors.  The  height  is  fixed  by  the  sag 
of  the  conductors  and  the  contour  of  the 
country,  varying  from  35  to  160  ft.  or  more. 

At  corners  and  dead-ends  the  structure 
is  designed  to  support  the  stresses  due  to 
the  tension  of  the  line,  wind  and  sleet, 
without  guying.  In  straight  runs  a flexible 
type  of  tower  is  often  used.  This  is  rigid 
against  transverse  stresses  but  allows  some 
plav  longitudinally.  The  crossarms  are 
made  a part  of  the  tower,  except  with  the 
narrow  base  type.  Also  see  A-frames; 
Structures,  special,  for  transmission  lines. 

Manufacturers: 

Aeromotor  Co.,  2500  W.  Roosevelt  Rd., 
Chicago,  111.  "Aeromotor." 

AMERICAN  BRIDGE  CO..  30  Church 
St..  New  York,  N.  Y.  "Shiffler."  (See 
display  adv.,  page  1257.) 

Archbold-Brady  Co.,  Syracuse.  N.  Y. 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  La  Salle  St..  Chicago,  111. 
(See  display  adv.  page  1299.) 

Blaw-Knox  Co.,  Farmer’s  Bank  Bldg., 
Pittsburgh.  Pa. 

Cole  Mfg.  Co.,  R.  D„  Newnan.  Ga. 

Coombs  & Co.,  R.  D.,  30  Church  St, 
New  York,  N.  Y. 

Electrical  Engineers  Equipment  Co.,  85 
S.  Desplalnes  St.,  Chicago,  111.  "Three 

U!  •• 


TOURISCOPE. — Trade  name  for  motion 
picture  machines  manufactured  by  Under- 
wood & Underwood,  Inc..  417  5th  Ave., 
New  York,  N.  Y. 

TOURNIQUET,  ELECTRIC.  — A very 
light,  delicately  poised  wheel  with  elec- 
trodes terminating  In  points,  radiating 
from  the  center  and  bent  at  right  angles 
in  the  same  direction.  When  a source  of 
electricity  Is  connected  to  the  wheel.  It 
spins  rapidly  on  account  of  the  discharge 
of  convection  streams  from  the  points  re- 
sisting the  surrounding  air. 

TOWER  WAGONS. — See  Wagons,  tower, 
electric:  Wagons,  tower,  gasoline;  Wagons, 
tower,  horse-drawn. 

TOWERS,  REINFORCED  CONCRETE, 
RADIO  POWER,  TRANSMISSION,  ETC.— 

Reinfoiced  concrete  towers  are  used  In 
some  radio  stations  for  supporting  the 
antennas.  They  may  be  built  very  high 
and  are  not  subject  to  icorrosion  as  are 
steel  towers  or  wooden  structures.  This 
Is  of  special  advantage  in  some  climates, 
especially  In  the  torrid  zone  near  the  sea- 
coast. 

Manufacturer: 

Weber  Chimney  Co..  The.  1482-56  Mc- 
Cormick Bldg..  Chicago.  111. 

TOWERS,  STEEL,  RADIO.  ANTENNA. 
— Towers  used  for  the  support  of  radio 
antennas  are  usually  built  of  structural 
steel  and  range  from  100  to  over  1.000  ft. 
In  height.  The  Arlington  station  has  one 
tower  over  600  ft.  high  and  two  over  400 
ft.  high.  The  new  LaFayette  station  in 
France  has  several  towers  over  1,000  ft. 
In  height. 

Manufacturers: 

AMERICAN  BRIDGE  CO..  80  Church 
St.,  New  York,  N.  Y.  (See  display 
adv..  page  1257.) 

Blaw-Knox  Co..  Farmer’s  Bank  Bldg., 
Pittsburgh,  Pa. 

Chicago  Radio  Laboratory.  Raven swood 
and  Schrelber  Aves..  Chicago.  111. 

Cole  Mfg.  Co  , R.  D..  Newnan.  Ga. 

Coombs  & Co.,  R.  D.,  30  Church  St.. 
New  York,  N.  Y. 

Hull  & Co.,  8.  W.,  3729  Prospect  Ave., 
Cleveland.  Ohio. 

Kilbourne  & Clark  Mfg.  Co..  3451  E. 
Marginal  Way,  Seattle,  Wash.  "K.  & 
C." 

Llbertv  Electric  Corp..  Port  Chester, 
N.  Y. 


Hull  & Co.,  S.  W„  3729  Prospect  Ave., 
Cleveland,  Ohio. 

Railway  & Industrial  Engineering  Co., 
Greensburg,  Pa.  "R.  and  I.  E." 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron- Steel  Mfg. 
Co..  East  53rd  St..  Cleveland,  Ohio. 

Riter-Conlev  Co..  Pittsburgh,  Pa. 

ROYAL  ELECTRIC  MFG.  CO.,  556-606 
F,.  40th  St..  Chicago.  111.  "Royal." 

Walsh  & Weldner  Boiler  Co.,  The,  Chat- 
tanooga. Tenn. 

TOWNSEND  CELL. — An  electrolytic  cell 
for  the  production  of  alkali  and  chlorine 
from  brine  solution. 

TOY  ENGINES.— See  Engines,  toy,  elec- 
tric. 

TOY  MOTORS. — See  Motors,  battery  and 
toy. 

TOY  RAILWAYS.— See  Railways,  elec- 
tric. miniature  and  toy. 

TOY  STOVES. — See  Stoves,  electric,  toy. 

TOY  TRANSFORMERS.— See  Trans- 
formers. toy. 

TOYS.  ELECTRIC.  MISCELLANEOUS. 
— Many  small  solenoid,  motor  or  other  elec- 
trically operated  devices,  such  as  engines, 
toy  motors,  locomotives,  railways,  lamps, 
and  toy  stoves  have  been  listed  separately. 
However,  various  ingenious  and  instructive 
toys  do  not  come  under  these  general  classi- 
fications and  to  provide  for  them  this 
classification  is  Inserted.  Such  toys  are 
strongly  built,  simple  to  operate,  and  are 
sometimes  designed  so  that  they  mav  be 
taken  apart  and  reassembled;  or  several  toys 
made  up  from  a kit  or  parts  so  that  the 
child  can  exercise  his  Ingenuity  and 
imagination  in  devising  toys  of  his  own 
design. 

Manufacturers: 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.  "Paragon." 

American  Thermophone  Co..  114-116  Bed- 
ford St.,  Boston,  Mass.  "Juniorphone." 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Elektra  Toy  & Novelty  Co.,  400  Lafayette 
St.,  New  York,  N.  Y. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  "Elektro." 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  "Gilbert." 

H-K  Toy  & Novelty  Co.,  The,  Indian- 
apolis, Ind. 
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Knapp  Electric  & Novelty  Co.,  611  W. 
51st  St.,  New  York,  N.  Y. 

Lionel  Corp.,  The,  48-52  E.  21st  St.,  New 
York.  N.  Y.  “Lionel.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York,  N.  Y.  “Pony” 
dynamo. 

Martalex  Mfg.  Co.,  Inc.,  460  E.  148th  St, 
New  York,  N.  x.  (Countershafts  for 
electric  engines,  motors,  etc.) 

NORTHERN  ELECTRIC  CO.,  542  St 
Clair  St.,  Chicago,  111.  (“Midget”  toy 
iron.) 

Rittenhouse  Co.,  The  A.  E.,  Honeoye 
Falls,  N.  Y.  “AER  CO.”  (Aeroplanes.) 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Hold-Heet.” 

W.  N.  Mfg.  Co.,  The,  180  Main  St., 
Manchester,  Conn.  (Water  driven  gen- 
erators.) 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
New  York,  N.  Y.  (Motor.)  “Mono- 
coil.” 

T P 8 COMMUNICATION.— See  Ground 
telegraphy  and  telephony. 

TRACING  BOARDS,  ILLUMINATED.— 

A box  or  frame  with  a smooth  clear  or. 
opal  glass  top  and  containing  incandes- 
cent lamps,  used  to  facilitate  tracing  a 
drawing,  map  or  print  by  illuminating  it 
from  below.  Boxes  used  in  these  devices 
are  lined  with  asbestos  or  other  flre-proof- 
ing  material.  These  devices  are  particu- 
larly useful  for  tracing  indistinct  or  bad- 
ly worn  drawings. 

TRACK  DRILLS.— See  Drills,  electric, 
portable,  railway  track. 

TRACK  GAGE. — To  make  possible  the 
interchange  of  cars  from  one  road  to  an- 
other, practically  all  American  and  Cana- 
dian steam  and  electric  railroads  have  the 
same  track  gage.  For  the  ordinary  tee 
rails,  the  gage  is  defined  as  the  distance 
between  the  heads  of  the  rails,  measured 
from  a point  % Inch  from  the  top  of  the 
rail,  and  in  a direction  at  right  angles  to 
the  rails.  The  U.  S.  standard  gage  is  4 
ft.  8%  ins.  on  tangents  and  on  curves  of 
8*  or  less.  Several  forms  of  grooved  rails 
in  use  on  street  railways  do  not  allow  of 
measurement  In  this  manner  and  for  these 
types  the  distance  is  measured  between 
points  on  the  flanges  M,  inch  below  the 
treads.  There  are  several  street  railways 
using  track  of  greater  than  standard  gage, 
and  a large  number  of  Industrial  plants  and 
mines  using  a narrow-gage  track  on  roads 
in  their  yards  or  buildings,  or  in  and  about 
the  mine. 

TRACK  GRINDERS. — See  Grinders,  elec- 
tric, railway  track. 

TRACK  IN8ULATION.  — See  Insulation, 
rail  Joint  and  track. 

TRACK  SPECIALTIES  CO.,  INC.— 29 
Broadway,  New  York,  N.  Y.  Manufac- 
turer of  rail  Joints,  benders,  spikes  and 
other  track  specialties.  Business  estab- 
lished 1914.  President,  W.  B.  Lee;  vice- 
president,  J.  A.  Bodkin.  Factory.  Easton, 
Pa.  • 

TRACK  SWITCHES.  — See  Switches, 
track,  electrically  operated;  Switches,  track, 
manually  operated. 

TRACK  WORK,  SPECIAL,  FOR  ELEC- 
TRIC  RAILWAYS. — The  name  applied  to 
“switches,  mates,  frogs,  crossings,  guarded 
curves  and  parts  of  track,  other  than  plain 
unguarded  curves”;  (note:  Quoted  words 
are  the  definition  adopted  by  the  American 
Electric  Railway  Engineering  Association, 
Oct.  11,  1920. 

Owing  to  the  limited  space  at  street  in- 
tersections, sharp  curves  must  be  used  and 
small  clearances  allowed  between  passing 
cars  In  order  to  get  all. the  work  into  the 
available  space.  This  necessitates  the  mak- 
ing of  a special  design  for  each  loca- 
tion and  the  manufacture  of  the  work 
with  a high  degree  of  accuracy.  As  a re- 
sult. this  class  of  work  came  to  be  known 
as  “special  track  work”  and  the  name  is 
now  generally  used  as  applying  to  any  of 
the  various  items  referred  to  above.  Owing 
to  the  above  factors,  electric  special  track 
work  has  developed  along  quite  different 
lines  from  the  special  track  work  perform- 
ing a similar  function  on  steam  railroads 
or  electric  interurban  lines. 

In  street  railway  special  track  work  two 
separate  pieces,  known  as  a switch  and  a 
mate  are  ordinarily  used  Instead  of  the 
split  switch  so  generally  used  in  open 
track  construction.  It  is  the  general  prac- 
tice to  place  the  switch  at  the  point  where 
the  inside  rail  of  the  curve  branches  off 
from  the  straight  track.  It  is  a long 
narrow  piece  with  a long  groove  in  its  up- 
per surface  which  lies,  in  a general  way, 
along  the  gage  line  of  the  straight  track. 
In  this  groove  is  fitted  a long  heavy  bar 
of  special  shape  which  is  known  as  the 
switch  tongue,  and  which  is  fastened  at 
one  end  of  the  groove  but  is  free  to  move 


across  the  width  of  the  groove  at  the  other 
end.  When  the  switch  is  placed  as  de- 
scribed above  and  it  is  desired  to  send  a car 
around  the  curve  the  switch  tongue  is 
pushed  to  the  inside  of  the  groove  so  that 
the  wheel  flange  strikes  it  and  the  tread 
of  the  wheel,  running  on  the  body  of  the 
switch,  is  forced  around  the  curve.  When 
it  is  desired  to  send  the  car  along  the 
straight  track  the  switch  tongue  is  pushed 
to  the  outside  of  the  groove  and  the  flange 
continues  along  the  straight  track  throat- 
way, the  wheel  tread  running  on  the  top 
of  the  switch  tongue.  The  mate  is  placed 
on  the  other  rail  of  the  track  and  directly 
opposite  to  the  switch.  It  usually  has  no 
movable  parts,  but  consists  of  a body  cor- 
responding in  shape  to  that  of  the  switch 
but  having  two  fiangeways  cut  in  its  upper 
surface,  one  following  the  gage  line  of  the 
straight  track  and  the  other  the  gage  line 
of  the  curve.  It  is  designed  in  connection 
with  the  switch  lying  opposite  to  it  so  that 
when  the  switch  is  set  for  either  direction 
the  flanges  of  the  wheels  opposite  to  those 
passing  through  the  switch  will  follow  the 
corresponding  flangeway  in  the  mate. 

In  general,  a special  track  work  layout 
consists  of  a number  of  switches,  mates 
and  frogs  connected  by  pieces  of  accurately 
bent  rail  and  the  chief  differences  between 
the  various  types  in  use  consist  in  the 
method  of  manufacturing  these  switches, 
mates  and  frogs.  There  are  three  general 
methods  bv  which  such  pieces  are  con- 
structed: First  by  bolting  together  a num- 
ber of  properly  curved  rails  to  form  the 
body  of  the  piece,  second  by  pouring  molten 
metal  around  properly  curved  pieces  of  rail 
in  order  to  hold  them  in  position,  and  third 
by  making  the  entire  piece  as  one  solid 
casting. 

There  is  considerable  variation  in  the 
actual  work  under  each  of  these  methods. 
In  the  first  type  rivets  or  the  electric  arc 
welder  may  be  used  in  constructing  the 
piece,  but  a piece  made  in  this  way  is 
usually  referred  to  as  “built  up.”  When 
the  second  type  is  composed  only  of  the 
pieces  of  rail  and  holding  metal,  it  Is 
usually  referred  to  as  “cast  in.”  In  this 
second  type,  howeVer,  it  is  usually  neces- 
sary to  insert  a wearing  plate  of  hard  steel, 
generally  referred  to  as  manganese  steel, 
at  all  points  where  gage  lines  meet  or 
Intersect  in  order  to  increase  the  wearing 
life  of  the  piece.  Such  pieces  are  known 
as  “hard  center”  pieces  and  are  referred 
to  as  “cast  iron  bound”  or  “cast  steel 
bound”  according  to  the  metal  used  as  a 
binder.  In  the  third  type  the  castings  are 
frequently  made  entirely  of  manganese 
steel,  in  which  case  they  are  referred  to 
as  “manganese  steel  castings.”  However, 
they  sometimes  are  made  of  cast  steel 
with  a manganese  steel  wearing  plate  in- 
serted at  the  points  of  greatest  wear  and 
such  pieces  are  referred  to  as  “hard  center 
castings.” 

Manufacturers: 

American  Frog  & Switch  Co.,  The,  1028 
Main  St.,  Hamilton,  Ohio.  “Ameri- 
can.” 

Buda  Co.,  The,  Harvey,  111. 

Cleveland  Frog  & Crossing  Co.,  Cleve- 
land, Ohio. 

Conley  Frog  & Switch  Co.,  Bodley  Ave., 
Memphis,  Tenn. 

Kilby  Frog  & Switch  Co.,  Birmingham, 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
“Ramapo.” 

St.  Louis  Frog  & Switch  Co.,  6500  Easton 
Ave..  St.  Louis,  Mo. 

Weir  Frog  Co.,  Station  H,  Cincinnati, 
Ohio/ 

Wharton,  Jr.,  & Co.,  Inc.,  William,  Eas- 
ton, Pa. 

TRACK  WORK,  TANGENT,  FOR  ELEC- 
TRIC RAILWAYS. — Tangent  or  straight 
track  as  built ‘by  street  railways  on  their 
paved  rights  of  way  has  developed  along 
quite  different  lines  from  the  open  track 
usually  built  by  steam  railroads  and  in- 
terurban electric  lines.  These  differences 
have  developed  almost  entirely  from  the 
fact  that  the  right  of  way  In  streets  must 
be  kept  paved  in  order  that  the  entire 
street  may  be  available  for  vehicular  traf- 
fic. 

In  earlier  days  low  tee  rails  were  used, 
but  these  rails  were  so  low  as  to  render 
paving  the  right  of  way  with  any  form  of 
block  paving  almost  Impossible  and  as  a 
result  the  high  tee  rail,  usually  about  7 
ins.  high,  was  developed.  Such  rails,  how- 
ever, proved  unsatisfactory  on  streets  hav- 
ing heavy  vehicular  traffic  as  the  vehicle 
wheels  tended  to  follow  along  the  side  of 
the  rail  and  In  consequence  it  was  very 
difficult  to  keep  the  paving  along  the  rail 
In  proper  condition. 

This  difficulty  led  to  the  development  of 
the  girder  rail,  which  not  only  had  a head 
to  carry  the  car  loads  but  also  a metal 
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projection  or  tram  on  the  Inside  and  some- 
what lower  than  the  rail  head  to  carry 
vehicular  traffic  passing  along  the  track. 
This  rail  proved  quite  satisfactory  for 
some  time,  but  with  the  increase  in  vehicu- 
lar wheel  loads  and  with  the  weakening 
of  the  £ram  portion  by  wear  the  tram  be- 
gan to  bend  down  and  break  off,  thus 
ceasing  to  perform  its  function.  In  some 
cases  this  failure  took  place  before  the  full 
life  of  the  rail  head  for  the  car  wheel 
traffic  had  been  obtained. 

To  overcome  this  difficulty  and  some 
others  of  a minor  nature  a new  type  of 
girder  rail  with  a lip  instead  of  a flat 
trdm  for  carrying  the  vehicular  load  was 
developed.  This  rail  has  a greater  amount 
of  metal  used  to  support  the  vehicular 
load  and  the  metal  is  so  placed  as  to  be  of 
more  value  structurally  in  supporting  the 
load.  This  is  the  type  of  rail  now  in  most 
general  use  on  heavy-traffic  paved  streets; 
it  is  often  called  “grooved”  rail  because 
it  has  a continuous  groove  for  the  car- 
wheel  flange. 

Since  track  of  the  type  referred  to  above 
must  carry  not  only  the  car  but  also  the 
vehicular  traffic  and  give  a solid  support 
for  the  pavement,  a heavier  foundation 
has  also  been  developed  and  a stronger 
fastening  is  generally  used  to  hold  the 
rail  to  the  tie.  The  types  of  foundations 
developed  are  very  numerous,  but  in  gen- 
eral tney  contain  a considerable  amount 
of  concrete  and  are  sometimes  of  solid 
concrete  with  steel  ties  and  clip  fasten- 
ings for  attaching  the  rails  to  the  ties. 

The  tangent  open  tracks  of  interurban 
electric  railways  are  built  substantially  of 
the  same  general  construction  as  the  cor- 
responding tracks  of  steam  railroads  oper- 
ating similar  loads  at  similar  speeds,  ex- 
cept that  electric  railway  tracks  are  heavily 
bonded  to  provide  adequate  conductance 
at  the  Joints  for  the  return  power  currenL 

TRACKLESS  TRAIN. — Trade  name  for 
electric  tractors  manufactured  by  the  Mer- 
cury Mfg.  Co.,  4118  S.  Halsted  St.,  Chicago. 

TRACKLESS  TROLLEY  CARS  OR  OM- 
NIBUSES.— See  Cars,  trackless  trolley  and 
omnibuses. 

TRACTION  LUBRICATING  CO.— 69  W. 
Washington  St.,  Chicago,  111.  Manufacturer 
of  lubricating  oils  ana  greases.  Business 
established  1911.  President  and  treasurer, 
Warren  Pease;  vice-president,  James  T. 
Fales;  secretary,  M.  Kuffel. 

TRACTORS,  ELECTRIC.— The  electric 
tractor  is  used  for  general  hauling  of  all 
kinds  of  material.  The  tractor  is  not 
designed  to  carry  any  load  itself,  but  only 
to  pull  a string  of  loaded  carts  or  cars 
of  any  description.  It  is  very  powerful, 
compact  and  simple  In  control  and  opera- 
tion. The  tractors  run  at  a speed  of  from 
5 to  6 miles  per  hour  and  are  capable 
of  pulling  loads  up  20  to  26%  grades. 
Among  their  many  uses  are  hauling  bag- 
gage or  mail  to  and  from  the  trains  in 
railroad  depots,  for  hauling  freight  from 
the  train  or  boat  to  the  storage  rooms  at 
terminals,  docks  and  warehouses,  for  con- 
veying raw  materials  from  storage  to  shops 
In  industrial  plants,  or  finished  articles  to 
shipping  rooms,  etc.  Their  speed  and 
flexibility  has  made  them  superior  to  other 
handling  methods  which  are  limited  by 
the  speed  of  manual  labor  or  confined  to 
haulage  of  one  material,  or  to  a definite 
path  as  when  rails  are  used. 

Manufacturers: 

Automatic  Transportation  Co.,  2933  Main 
St.,  Buffalo,  N.  Y.  “Automatic.” 

Baker  R & L Co.,  Cleveland,  Ohio. 
“BRL.” 

Buda  Co.,  The,  Harvey,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
'King  St.,  W.,  Toronto,  Ont,  Can. 

Couple-Gear  Freight- Wheel  Co.,  1450 
Buchanan  Ave.,  S.  W.,  Grand  Rapids, 
Mich. 

Cowan  Truck  Co.,  Dorchester,  Mass. 
“Universal.” 

Crescent  Truck  Co.,  The,  30  Church  8L. 
New  York,  N.  Y. 

Electric  Tractor  Co.,  68  W.  Jackson 
Blvd.,  Chicago,  111. 

Elwell-Parker  Electric  Co.,  4223  8L 
Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
“Elwell.” 

Industrial  Truck  Co.,  Division  of  Cowan 
Truck  Co.,  Holyoke,  Mass.  “I.T.C.” 

Koppel  Industrial  Car  & Equipment  Co., 
Koppel,  Pa.  “Electromobile.” 

Lakewood  Engineering-  Co.,  Cleveland. 
Ohio.  “Tier-Lift.” 

Lansden  Co.,  Inc.,  The,  Danbury,  Conn. 
“Lansden.” 

Mercury  Mfg.  Co.,  4118  8.  Halsted  St-, 
Chicago,  Ifl.  “Trackless  Train.” 

WALKER  VEHICLE  CO.,  631  W.  39th 
St..  Chicago,  m.  “Walker.-  (See  dis- 
play adv  page  1326.) 
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tangle,  with  the  coils  surrounding  two 
sides.  The  coils  are  cylindrical  and  rela- 
tively long.  They  are  divided,  part  being 
on  each  leg,  and  one  coil  is  inside  the 
other.  This  type  has  the  advantage  of 
being  easy  to  take  apart  for  repair  work. 
Also,  the  coils  being  outside  the  iron,  have 
the  best  condition  for  cooling.  The  cir- 
culation of  oil  or  air  between  the  coils  is 
also  favorable. 

TRANSFORMER  CORES.  — See  Cores, 
transformer. 

TRANSFORMER  CUTOUTS.— See  Fuses, 
transformer,  primary. 

TRANSFORMER,  DRY  TYPE.— This  is 
not  oil-insulated,  and  is  used  without  a 
closed  tank,  though  it  may  be  enclosed  with 
a ventilated  case.  These  transformers  are 
principally  for  instrument  use  or  of  the 
constant-current  type.  Air-blast  trans- 
formers are  really  of  this  type,  though  not 
generally  so  described. 

TRANSFORMER,  INDOOR  TYPE.— One 

not  suited  to  outdoor  use.  It  need  not  be 
weatherproof,  and  temperatures  below 
freezing  need  not  be  provided  for.  The 
bushings  need  not  be  designed  for  wet  sur- 
face insulation.  Included  in  this  type  are 
air-blast  transformers,  water-cooled,  ex- 
cept in  warm  climates,  and  all  dry  types 
built  without  a core. 

TRANSFORMER,  LIGHTING.— A small 
to  medium-sized  distributing  transformer, 
with  two  110-volt  secondary  coils,  usually 
connected  in  series,  for  a three- wire  Edi- 
son system.  This  is  designed  primarily  for 
incandescent  lighting. 

TRANSFORMER,  LOW  VOLTAGE.— 
The  National  Electric  Code  specifies  poten- 
tials up  to  600  volts  as  low  voltage.  Not 
all  the  transformers  coming  within  this 
range  are  commonly  called  low-voltage, 
rather  those  whose  primary  voltage  is  110 
or  220  and  whose  secondary  voltage  is  con- 
siderably below  110  volts.  Such  trans- 
formers are  usually  special  types,  such  as 
bell-ringing,  toy,  welding,  sometimes  also 
thawing,  etc. 

TRANSFORMER  OIL.— See  Oil,  trans- 
former and  switch. 

TRANSFORMER,  OIL-FILLED.  — The 

core  and  coils  of  this  transformer  are  con- 
tained in  a tank  or  case  which  is  filled 
with  transformer  oil.  The  oil  acts  as  a 
high-grade  and  self-repairing  insulator  and 
keeps  out  moisture.  By  Its  circulation,  it 
also  acts  as  a cooling  medium.  Most 
transformers  for  power  and  distribution 
service  are  oil-filled. 

TRANSFORMER  OIL  FILTERS.— See  Oil 

filters,  dehydrators  and  purifiers. 

TRANSFORMER,  OUTDOOR  TYPE. — 
Oil-filled  transformers  usually  of  large 
size  and  for  high  voltage,  designed  for 
use  in  outdoor  substations.  The  tanks  are 
weatherproof  and  the  terminals  made  for 
adequate  insulation,  when  wet.  Except 
for  use  in  warm  climates,  the  self-cooled 
type  is  used,  and  on  account  of  the  large* 
size,  special  cooling  devices  are  common. 
Distributing  transformers.  which  see. 
while  for  outdoor  use  are  not  generally 
included  under  this  type. 

TRANSFORMER  PANELS.— See  Panels, 
transformer. 

TRANSFORMER,  POLE. —An  outdoor 
type  of  small  to  medium  size  provided  with 
hangers  or  lugs,  adapting  It  to  mounting 
on  a transmission  pole  or  its  crossarms. 
These  are  usually  known  as  distributing 
transformers. 

TRANSFORMER,  PORTABLE.  — A cur- 
rent or  voltage  transformer  designed  to 
be  carried  about  and  used  for  temporary 
connections  in  testing.  See  Transformers, 
current,  portable  and  Transformers,  poten- 
tial, portable. 

TRANSFORMER,  ROTARY.  — A name 
sometimes  applied,  formerly  more  frequent- 
ly than  at  present,  to  a synchronous  or 
rotary  converter. 

TRANSFORMER,  SELF-COOLED.  — An 

oil-filled  transformer  in  which  the  natural 
flow  of  oil  due  to  temperature  difference 
is  depended  upon  to  bring  it  into  contact 
with  the  surface  exposed  to  the  atmos- 
phere and  thus  to  provide  the  necessary 
cooling.  In  large  sizes  corrugations  in  the 
tank  are  necessary,  and  in  the  largest,  spe- 
cially designed  radiators.  Extra  height  is 
also  given  to  the  tank  so  as  to  provide  oil 
Btorage,  more  surface,  and  better  circula- 
tion. See  Transformers,  radiator  type, 
self-cooling. 

TRANSFORMER,  SHELL  TYPE. — This 
name  refers  to  the  relation  of  the  core  and 
coils.  The  laminations  of  the  core  are 
built  up  around  the  colls  so  that  when 
finished  the  coils  thread  through  two  holes 
in  the  core.  A double  magnetic  circuit 


around  the  coils  Is  thus  formed.  The  coils 
are  generally  flat,  and  the  primary  and  sec- 
ondary coils  are  alternating  so  as  to  re- 
duce the  magnetic  leakage.  This  gives  a 
mechanically  strong  construction,  and  is 
easy  to  insulate  for  high  voltages.  It  is 
difficult  to  take  down  for  repairs,  and  the 
coils  being  largely  inside  the  hot  Iron  core, 
are  harder  to  cool.  A newer  form  of  the 
shell  type  transformer  has  four  magnetic 
circuits  around  the  coils,  arranged  in  two 
pairs  at  right  angles  to  each  other  and 
joining  at  the  center.  The  thickness  of 
the  iron  is  thus  reduced,  more  of  the  coils 
is  exposed  and  a symmetrical  arrangement 
is  produced.  In  some  cases  the  coils  are 
cylindrical  and  placed  one  inside  of  the 
other.  This  does  not  ofTer  the  difficulty  in 
tearing  down  which  is  present  in  the  or- 
dinary form. 

TRANSFORMER  SOCKETS.— See  Sock- 
ets, transformer. 

TRANSFORMER,  STATIC.— A name  ap- 
plied to  ordinary  transformers  without 
moving  parts,  to  distinguish  them  from 
special  forms  of  the  general  transformer, 
such  as  the  induction  motor. 

TRANSFORMER  THERMOMETER8.  — 

See  Thermometers,  for  generators,  motors, 
transformers,  etc. 

TRANSFORMER,  TH  RE  E-PHASE.— This 
has  three  sets  or  coils,  one  for  each  of 
the  three  phases,  wound  on  a single  core 
structure.  There  is  one  primary  and  one 
secondary  to  each  set.  This  core  structure 
has  three  cores,  all  ending  in  two  common 
yokes,  with  one  set  of  coils  on  each  core. 
There  is  a saving  in  core  loss  and  in  cost 
of  such  a transformer  over  the  three  sep- 
arate single-phase  transformers  which  it 
replaces.  On  the  other  hand,  damage  to 
one  set  of  coils  throw's  the  whole  three- 
phase  transformer  out  of  service. 

TRANSFORMERS,  A I R- BLAST.— These 
are  cooled  by -forcing  air  under  a pressure 
of  Vi  to  X ounce  through  ducts  arranged 
throughout  the  windings.  Absence  of  oil 
insulation  limits  their  use  to  about  33.000 
volts.  They  have  the  advantages  of  less 
fire  risk  and  smaller  outside  dimensions. 
The  rating  is  limited  only  by  the  cost  of 
forcing  a large  volume  of  air  through  the 
windings.  They  may  be  arranged  so  that 
the  temperature  in  the  hottest  part  of  the 
winding  may  be  kept  safely  low.  Motor- 
driven  blowers  usually  furnish  the  blast. 
Provision  is  often  made  to  sound  an  alarm 
in  case  the  blast  fails,  and  to  cut  off  the 
blast  for  any  transformer  that  fails  due 
to  short-circuit  or  other  cause.  These 
transformers  are  used  mostly  in  electric 
railway  substations. 

Manufacturers: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave..  Chicago,  111. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts., •Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  See  description  under 
Transformers,  high-tension,  power. — 
Adv. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

TRANSFORMERS,  AUTO  — See  Auto- 
transformers. 

TRANSFORMERS,  BELL-RINGING.— A 

small  low-voltage  transformer,  usually  oper- 
ated on  standard  a-c.  lighting  circuits 
The  secondary  of  the  transformer  gives 
from  4 to  30  volts  and  its  current  is  used 
for  ringing  bells,  operating  annunciators, 
buzzers,  and  similar  purposes.  It  thus  takes 
the  place  of  a battery  of  primary  cells  as 
commonly  used  for  this  purpose  and  saves 
the  bother  and  expense  or  battery  renewals 
The  primary  Is  usually  wound  for  110  volts, 
60  cycles,  and  is  permanently  connected  to 
the  line.  The  magnetizing  current  is  gen- 
erally so  small  that  by  itself  it  does  not 
actuate  the  customer’s  watt-hour  meter. 
These  transformers  have  come  into  ex- 
tensive use  because  of  their  reliability  and 
low  operating  cost. 

Manufacturers: 

Air-Way  Electric  Appliance  Corp.,  Toledo, 
Ohio.  “Arrow.” 

Amrevo  Electric  Co.,  2309  Archer  Ave., 
Chicago.  111.  . “Signalrite.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111.  “Pep,”  “Trivolt.”  (Ex- 
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elusive  distributor,  Peerless  Light  Co., 
665  W.  Washington  Blvd.,  Chicago,  111.) 

Betts  & Betts  Corp.,  511  W.  42nd  St, 
New  York,  N.  Y.  “B.  & B.,“  “Vim.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Connecticut  Telephone  & Electric  Co., 
Meriden.  Conn.  “Connecticut.” 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

DURALECTRIC  CORP.,  Jamestown,  N. 
Y. 

Electric  Heat  Control  Co..  The,  2711 
Church  Ave.,  Cleveland,  Ohio.  “King.” 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

Elektro  Mfg.  Co.,  Th4,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  "Empire.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  “Wayne.”  Made  in  house- 
hold and  heavy-duty  sizes.  The  house- 
hold siza  is  connected  to  the  standard 
alternating-current  lighting  circuit  and 
has  ample  capacity  for  door-bells  and 
residential  signal  systems.  The  heavy- 
duty  type  is  made  in  two  standard 
sizes,  50  and  100  watts,  for  annunciator 
systems  in  clubs,  hotels,  large  apart- 
ment houses,  fire  stations,  factories 
and  mines.  G-E  Wayne  Bell  Ringing 
Transformers  are  inexpensive,  easy  to 
install,  consume  ‘ an  Infinitesimal 
amount  of  current,  and  last  indefinitely. 
They  are  approved  by  the  Underwrit- 
ers’ Laboratories.  Other  G-E  Trans- 
former Specialties  are  displayed  on 
page  1218. — Adv. 

Haas  Electric  & Mfg.  Co.,  The  R..  305  E. 
Monroe  St..  Springfield,  111.  “Adams.” 

JEFFERSON  ELECTRIC  MFG.  CO..  426 
S.  Green  St.,  Chicago.  III.  The  Jeffer- 
son line  of  bell-ringing  transformers  is 
furnished  in  six  types, 
ranging  in  capacity 
from  25  to  125  watts, 
and  is  the  only  complete 
line  listed  by  the  Na- 
tional Board  of  Fire  Un- 
derwriters. Our  “Ju- 
nior” type  (illustrated) 
is  one  of  the  most  popu- 
lar bell-ringing  trans- 
formers on  the  market. 
It  is  adapted  to  light 
work  such  as  used  in 
ordinary  residence  or 
apartment  service.  The  heavier  trans- 
formers are  designed  to  take  care  of 
large  installations  and  operate  a num- 
ber of  bells  and  signal  devices.  Our 
engineering  staff  is  at  yoUr  disposal — 
put  your  transformer  problems  up  to 
us. — Adv. 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
46  Easton  Ave.,  St-  Louis,  Mo.  “Ferro- 
case,”  “Vltrocase.” 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave.. 
Racine,  Wis. 

Leich  Electric  Co.,  Genoa,  111. 

Liberty  Electric  Corp.,  Port  Chester.  N. 
Y. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton.  N.  J.  “Vim,”  “Hercules.” 
(Exclusive  distributor,  Betts  & Betts 
Corp.,  511  W.  42nd  St.,  New  York,  N. 
Y.) 

Mohaw'k  Electric  Mfg.  Co.,  15  Kirk  PI., 
Newark,  N.  J.  “Rollinson  ” 

Monarch  Electric  Co.,  Ltd.,  St.  Lavrrence 
& Waterman  Sts.,  St.  Lambert,  Que.. 
Can. 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
lumbus and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh.” 

Rittenhouse  Co.,  The  A.  E..  Honeoye 
Falls.  N.  Y.  “Ritco." 

Standard  Transformer  Go.,  The.  Dana 
Ave.,  Warren,  Ohio.  “Standard.” 

STATES  CO.,  THE,  71  Francis  Ave., 
Hartford,  Conn.  The  “Alert”,  **the 
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latchstring  to  a million  homes.”  is 
inexpensive,  easily  Installed,  very  re- 
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liable,  attractive  and  rugged.  For  use 
wherever  alternating  current  is  avail- 
able.—Adv. 

terling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland,  Ohio, 
erminal  Electric  Co.,  686  11th  Ave.,  New 
York,  N.  Y. 

fiordarson  Electric  Mfg.  Co.,  601  S.  Jef- 
ferson St.,  Chicago,  111.  “3- Way.” 

NITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

S.  E.  M.  Co..  605  W.  42nd  St.,  New 
York,  N.  Y “U  S E M.” 
king  Electric  Co.,  150-152  Chambers  St., 
STew  York,  N.  Y.  “Viking,”  “Veco.” 
ildron  Electric  Co.,  12967  Merl  Ave., 
Cleveland,  Ohio. 

ESTINGHOIJSE  ELECTRIC  & MFG. 
X).,  East  Pittsburgh,  Pa.  (See  dis- 
>lay  adv.  pages  1395-1402.) 
ANSFORMERS,  CABLE  TESTING, — 
Transformers,  current. 

ANSFORMERS,  CONSTANT  - CUR- 
TV— These  are  used  on  constant- poten- 
systems,  but  deliver  approximately 
ant  current  from  their  secondaries, 
ly  to  series  lighting  circuits.  The 
ig-coil  operating  principle  is  generally 
yed.  The  primary  or  secondary -coil 
vable  and  is  balanced  by  a counter- 
t,  or  both  are  movable  and  balanced 
it  each  other.  The  core  may  be  used 
ounterweight.  When  there  is  no  sec- 
r current  the  coils  are  together.  With 
.11  load  and  low  impedance  they  are 
apart.  When  loaded  to  the  maxi- 
they  are  drawn  near  together  and 
iximum  e.  m.  f.  is  generated,  sending 
1 current  through  the  high  impedance 
load.  When  the  impedance  is  de- 
1,  as  by  cutting  out  series  lamps,  the 
t increases  a little;  it  thus  exerts  an 
ed  force  between  the  coils,  which 
them  apart,  thus  decreasing  the  e. 
nduced  in  the  secondary,  and  stop- 
ie  further  rise  of  the  current.  Such 
1 increase  is  needed  to  produce  the 
Lction  that  the  current  is  practically 
it  within  the  working  range  of  the 
rmer.  They  are  built  for  standard 
8 of  4,  6.6,  7.5  and  10  amperes  and 
igh  as  110  lamps.  The  power-factor 
r low. 

tatlon  use  these  transformers  are 
i with  rocker  arms,  from  one  arc- 
end  of  which  the  movable  coil  is 
ed.  while  counterweights  are  sus- 
from  the  similar  opposite  end.  For 
jnting  a more  compact  scissors-like 
nent  is  used,  the  entire  outfit  being 
! in  a metal  case  similar  to  regular 
Tier  cases, 
acturers: 

ion  Mfg.  Co.,  Albert  & J.  M.,  289- 
l St.,  Boston,  Mass. 

Electric  Works,  3056  Lincoln  Ave., 
igo,  III. 

an  General  Electric  Co.,  Ltd.,  212 
St.,  W.,  Toronto,  Ont.,  Can. 
an  Westinghouse  Co.,  Ltd.,  San- 
and  Myler  Sts.,  Hamilton,  Ont., 
“West!  nghouse.” 

'al  Engineering  Co.,  922  E.  41st 
Chicago,  111. 

LAL  ELECTRIC  CO.,  Schenec- 
N.  Y.  A complete  line  of  con- 
current transformers  in  capacities 
1 to  80  kw.,  inclusive,  which  can 
pplied  for  any  commercial  volt- 
requency  and  current.  Two  types 
anufactured;  one  for  station  use 
he  other  for  pole  mounting  for 
>r  service.  (Bulletins  65109  and 
See  adv.  pages  1203-1223.— < Adv. 
tSON  ELECTRIC  MFG.  CO.,  426- 
Green  St.,  Chicago,  111. 

Electric  Corp.,  Port  Chester,  N. 

EY  ELECTRIC  CO.,  7th  and 
y Sts.,  St.  Louis,  Mo. 

Electric  Co.  of  Canada,  Ltd., 
>r,  Ont.,  Can. 

Electric  Co.,  Warren,  Ohio, 
rd.” 

ELECTRIC  APPARATUS  CO., 
Columbus  Ave..  Boston,  Mass, 
lectric  Co.,  150-152  Chambers  St.. 
>rk.  N.  Y.  “Viking,”  “Veco.” 
GHOUSE  ELECTRIC  & MFG. 
st  Pittsburgh,  Pa.  (See  display 
iges  1395-1402.) 

DRMER8,  CURRENT.— Current 
s are  transformers  of  from  25 
impere  capacity  with  very  ac- 
s format  Ion  ratios,  and  used  to 
-reading  ammeter  or  wattmeter 
nents  on  a high-current  circuit. 
Iso  used  for  operating  relays, 
«ers  and  other  purposes.  Five 
the  standard  secondary  current, 
i s to  the  maximum  rating  on 
r.  Two  or  more  instruments 
mected  In  series  on  the  sec- 
If  the  transformer  is  over- 


loaded. the  accuracy  of  the  transformation 
ratio  is  affected.  The  insulation  of  the 
Instruments  from  the  high-voltage  circuit 
is  also  an  important  function  of  this  trans- 
former. Where  used  for  this  purpose  pri- 
marily, even-ratio  or  one-to-one  transform- 
ers are  used;  they  have  the  same  number 
of  turns  on  the  primary  and  secondary,  and 
the  coils  are  carefully  insulated  from  each 
other;  such  transformers  are  often  called 
series  transformers. 

TRANSFORMERS.  CURRENT,  PORT- 
ABLE.— The  portable  current  transformer 
is  Intended  to  be  carried  about  and  used  for 
temporary  connections  for  ammeters,  watt- 
meters, etc.  One  style  has  plugs  or  con- 
nectors by  which  the  two  or  more  primary 
coils  can  be  connected  in  series  or  parallel, 
thus  adapting  the  same  transformer  to  sev- 
eral current  transformation  ratios.  A sec- 
ond style,  sometimes  called  a “through” 
transformer,  has  no  primary  winding  but 
a hole  through  the  center.  The  conductor, 
whose  current  is  to  be  measured,  is  run 
through  this  hole,  thus  giving  a primary  of 
one  turn.  These  transformers  are  often 
used  in  testing  instruments  tfhd  for  labora- 
tory work.  They  are  almost  always  de- 
signed to  be  used  with  five-ampere  am- 
meters, wattmeters,  or  watt-hour  meters. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
"Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and*  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 
ESTERLINE-ANGUS  CO.,  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Transformers  which  meet 
the  demands  for  accuracy,  fiexability 
and  portability.  (Bulletin  46030.)  See 
adv.  pages  1203-1223. — Adv. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  “White  Cross. 

Miller  Co.,  Bertrand  tF.,  High  and  Canal 
Sts.,  Trenton,  N.  J.‘  (Exclusive  distrib- 
utor, Betts  & Betts  Corp.,  511  W.  42nd 
St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis.  Mo. 

Moloney  Electric  Co.  or  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Viking  Electric  Co..  150-152  Chambers 
St.,  New  York,  N.  Y.  “Viking,”  “Veco.” 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Waver- 
ly  Park,  Newark,  N.  J. 

TRANSFORMERS.  CURRENT,  PORT- 
ABLE, CABLE-TESTING.  — Cable-testing 
transformers  are  always  made  with  a split 
core,  which  can  be  separated  into  two 
parts,  thus  allowing  it  to  be  placed  around 
a permanently  located  conductor  and 
clamped  together.  It  then  forms  a trans- 
former with  a single-turn  primary,  similar 
to  the  "through”  type  portable  current 
transformer.  In  determining  the  load  on  a 
feeder  or  paft  of  a distribution  network  it 
is  often  a decided  advantage  to  be  able 
to  do  so  without  opening  the  circuit  to 
insert  an  instrument.  The  cable-testing 
transformer  enables  this  to  be  done.  Al- 
though its  accuracy  is  not  as  high  as  that 
of  the  nonseparable  core  forms,  it  is  ample 
for  practical  purposes. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
An§[6l68  Cai 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,*  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Cable  testing  sets  of  vari- 
ous capacities  designed  to  withstand 
2.300  volts  between  windings  and  core. 
Transformer  is  provided  with  handle 
and  the  ammeter  with  carrying  case. 
(Bulletin  46030.)  See  adv.  pages  1203- 
1223. — Adv. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
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Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  distrib- 
utor, Betts  & Betts  Corp.,  511  W.  42nd 
St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

TRANSFORMERS,  CURRENT,  SWITCH- 
BOARD.— Switchboard  current  transform- 
ers are  dry  type  or  oil-filled,  the  latter  for 
very  high  voltage  work.  They  are  of  three 
styles.  The  wound  primary  has  the  usual 
two  windings.  The  busbar  type  has  a strip 
of  copper  bar  passing  through  the  trans- 
former which  forms  the  primary  and  can  be 
bolted  directly  into  a busbar.  The  “through” 
type  is  similar  to  the  portable  type  of  the 
same  name.  Also  see  general  discussion 
under  Transformers,  current. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles  Cal 

Canadian  ’ General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse.” 

Condlt  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

DUNCAN  ELECTRIC  MFG.  CO..  La- 
fayette, Ind. 

ESTERLINE-ANGUS  C9.,  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Switchboard  current 
transformers  are  supplied,  air  insulated 
for  not  exceeding  15.000  volts.  Oil  in- 
sulated for  higher  voltages.  High  ac- 
curacy for  metering  purposes  is  main- 
tained through  the  entire  line.  (Bul- 
letin 46049.)  See  adv.  pages  1203-1223. 
— Adv. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  distrib- 
utor. Betts  & Betts  Corp.,  511  W.  42nd 
St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis.  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont..  Can. 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard  ” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield. 
111.  “Sangamo.” 

Viking  Electric  Co.,  150-152  Chambers  St., 
New  York,  N.  Y.  “Viking,”  “Veco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Waver- 
ly  Park,  Newark,  N.  J. 

TRANSFORMERS,  DISTRIBUTING, 
STANDARD.  — These  are  used  for  the 
general  distribution  of  electrical  energy 
throughout  a community.  They  are  usually 
of  small  to  medium  size  and  designed  for  a 
primary  voltage  of  2200  to  2400.  They  gen- 
erally have  two  110- volt  secondary  coils 
which  can  be  connected  In  series  or  in 
parallel,  the  former  for  110- 220- volt,  three- 
wire  distribution.  They  are  often  provided 
with  auxiliary  taps  to  give  a limited  range 
of  secondary  voltages.  While  usually  of 
the  pole  type,  subway  or  manhole  trans- 
formers may  also  be  included  In  this  gen- 
eral class.  The  distributing  type  includes 
a very  large  percentage  of  all  transformers. 

In  the  smaller  sizes  distributing  trans- 
formers are  enclosed  in  weatherproof  sheet- 
metal  tanks,  while  cast  iron  tanks  are 
generally  employed  for  the  larger  sizes. 
The  windings  and  magnetic  circuit  are 
locked  in  position  by  means  of  wrought  iron 
braces  welded  to  the  frame  and  bolted  to 
the  tank.  Oil-immersed  transformers  of 
the  self-cooling  type  are  the  most  common, 
and  special  construction  is  required  to 
prevent  oil  siphoning  and  the  entrance  of 
moisture. 
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Distributing  transformers  are  used  in 
standard  ratings  from  1 kv-a,  to  200  kv-a., 
perhaps  the  largest  number  being  rated  at 
7.5  kv-a.  Single-phase  trtmsformers  are 
standard;  in  many  cases  where  large  users 
of  power  are  supplied  with  three-phase  cur- 
rent, three  single-phase  transformers  are 
used  with  their  secondaries  connected  in 
delta.  The  selection  of  the  proper  size 
transformer  for  any  given  service  or  local- 
ity is  important,  since  excess  capacity  in- 
volves idle  investment  and  unnecessary 
core  losses.  Where  a number  of  consumers 
are  served  by  one  transformer  the  various 
maximum  demands  do  not  occur  at  the 
same  time  and  therefore  the  resultant  max- 
imum demand  on  the  transformer  is  less 
than  the  sum  of  the  individual  demands. 
See  Diversity-factor. 

Manufacturers: 

Alli8-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse." 

DUNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette. Ind. 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago,  111. 

ENTERPRISE  ELECTRIC  CO.,  THE, 
Warren,  Ohio.  Manufacturer  of  Peer- 
less transformers  of  distribution 
type  for  sizes  200  kv-a.  and  below  for 
supplying  lighting  and  power  service. 
Peerless  transformers  are  core  type  oil 
immersed,  self  cooled,  standard  fre- 
quency, 25  and  60  cycles.  Have  been 
on  the  market  for  20  years.  Have  kept 
pace  with  all  improvements  during 
that  time  and  have  always  made  good. 
The  core- type  construction  with  form 
wound  coils  has  been  proven  to  give 
the  best  combined  electrical  and  me- 
chanical advantages,  insuring  effi- 
ciency of  insulation  not  obtainable  in 
any  other  form  of  transformer  con- 
struction, allowing  the  most  satis- 
factory proportioning  of  material,  giv- 
ing low  losses,  close  regulation  and 
having  uniform  temperature  rise  in 
all  parts  of  the  apparatus,  which 
means  no  hot  spots,  such  as  are  like- 
ly to  develop  in  deep  windings  or 
those  buried  in  iron.  Cores  are  of 
highest  grade  silicon  alloy  steel.  All 
coils  ’ are  thoroughly  dried  and  im- 
pregnated. This  company  has  adopt- 
ed as  standard,  a pressed  steel  case  of 
very  pleasing  and  substantial  design 
which  is  a distinct  improvement  over 
cast  iron  case  as  it  allows  a con- 
siderable reduction  in  weight  and  sav- 
ing in  transportaton  costs,  greater 
ease  in  installing  and  a much  greater 
mechanical  strength.  The  plain  cases 
have  hanger  irons  permanently  at- 
tached which  is  an  added  advantage. 
The  corrugated  cases  are  equipped 
with  a very  substantial  wrought  iron 
base  which  forms  a perfect  support 
for  the  tank  and  which  cannot  be 
broken.  These  tanks  are  equipped 
at  present  with  a cast  iron  collar  and 
cover,  this  design  will  soon  be  super- 
ceded  with  a pressed  steel  collar  which 
will  result  in  a transformer  case  weld- 
ed into  one  unit  having  no  joints 
which  are  not  welded,  or  any  similar 
defects.  All  leads  coming  through 
the  case  are  brought  out  through  very 
heavy  porcelain  bushings  with  either 
two  or  four-hole  units  for  the  low 
tension  side.  All  low -tension  wind- 
ings of  double-voltage  type  or  to  sup- 
ply two  voltages  by  series  or  par- 
allel connection  outside  the  case,  are 
perfectly  balanced  windings  and  will 
show  no  unbalanced  effect  when  In 
operation.  Every  possible  precaution 
is  taken  during  the  manufacture  of 
Peerless  transformers  to  insure  as 
near  as  possible  a perfect  piece  of  ap- 
paratus. They  are  correctly  designed 
electrically  and  mechanically  and  are 
as  well  made  as  any  transformer  can 
be.  They  have  proven  their  depend- 
ability through  years  of  service  and 
the  Enterprise  Electric*  Co.,  stands 
back  of  any  Peerless  transformer  with 
an  absolute  guarantee  of  one  year 
against  any  electrical  and  mechanical 
defects.  See  display  adv.  page  1328. — 
Adv. 


Ferranti  Meter  A Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  distribution  trans- 
formers include  200  kv-a.  sizes  and 
smaller  of  any  voltage  rating.  Made 
single  phase  and  three  phase  for  all 
commercial  frequencies.  Standard  high 
voltages  of  460  to  66,000  inclusive,  and 
low  voltages  for  standard  lighting, 
power  and  secondary  distribution.  (Bul- 
letin 451 10 A)  As  no  sin- 
gle form  of  core  construc- 
tion can  be  ideal  for  this 
wide  range  in  sizes  and 
voltage  ratings,  several 
forms  have  been  devel- 
oped and  standardized, 
each  particularly  adapted 
to  the  zone  wherein  it  is 
used.  Various  coil  con- 
structions have  been  de- 
veloped to  meet  particular  require- 
ments. In  the  larger  sizes  circular 
coils  of  either  disk  or  cylindrical  form 
are  used  on  account  of  greatly  superior 
mechanical  qualities  and  the  facilities 
they  give  for  rigid  support.  Tanks  are 
all  of  strong  weather-proof  construc- 
tion, those  for  subway  installation  being 
made  water  tight.  G-E  service  in  elec- 
tric power  transmission  and  distribu- 
tion is  portrayed  on  page  1205. — Adv. 

KUHLMAN  ELECTRIC  CO.,  Bay  City, 
Mich. 

MOLONEY  ELECTRIC  CO.,  7 th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
lumbus and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh.”  (See  description  un- 
der Transformers,  medium  voltage, 
miscellaneous.) 

Thordarson  Electric  Mfg.  Co.,  601  S.  Jef- 
ferson St.,  Chicago,  111. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

TRANSFORMERS,  HIGH-FREQUENCY. 
— This  type  is  used  with  auxiliary  equip- 
ment for  transposing  from  low-frequency, 
high-voltage,  to  high-frequency,  extra-high- 
voltage  currents.  The  transformer  is  of 
the  air-core  type,  that  is,  it  has  no  iron  in 
the  magnetic  circuit.  Because  of  the  very 
high  frequency,  both  the  flux  and  the  num- 
ber of  turns  in  the  coil  are  relatively  small. 
The  primary  consists  of  a helix  with  a few 
turns  of  heavy  copper  wire.  The  secondary 
has  a large  number  of  turns  of  fine  wire 
wound  in  one  layer  with  the  turns  highly 
insulated  from  each  other.  The  high  fre- 
quency for  the  primary  may  be  obtained 
by  interrupting  a high-voltage  low-fre- 
quency arc  with  an  air  blast,  or  by  other 
means.  These  transformers  are  often 
called  Tesla  transformers. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  St, 
Cambridge,  Mass.  ‘'Acme." 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American," 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Betz  Co.,  Frank  S.f  Hoffman  St.,  Ham- 
mond, Ind. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto,  Ont.,  Can. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

De  Forest  Radio  Telephone  A Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago,  111. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Empire.” 

Federal  Telegraph  Co.,  812  Hobart  Bldg., 
San  Francisco,  Cal. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont,  Can. 

Gray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

JEFFERSON  ELECTRIC  MFG.  CO., 
426-430  S.  Green  St.,  Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kilbourne'&  Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K.  A C.” 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester,  N. 


McINTOSH  BATTERY  A OPTICAL  CO.. 
217-223  N.  Desplaines  St.  Chicago.  HL 
“Hogan”  Silent  Roentgen  Transformer 
for  X-Ray  work— 2 kw.  and  “Baby 
Hogan”  X-Ray  transformer  for  dental 
radiography  and  examinations  of  frac- 
tures.— Adv. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  dis- 
tributor, Betts  A Betts  Corp.,  511  W. 
42nd  St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO..  7th  and 
Hickory  Sts.,  St  Louis.  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh." 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Vulcan  Electric  Co.,  239  S.  Los  Angeles 
St.,  Los  Angeles,  Cal.  “Vulcan.” 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTINGHOUSE  ELECTRIC  A MFG. 
•CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C and 
Fargo  Sts.,  Boston,  Mass. 

TRANSFORMERS,  HIGH  - TENSION 
POWER. — High-tension  power  transform- 
ers are  for  use  on  high-tension  power 
transmission  systems.  The  term  is  used 
broadly  for  transformers  employed  for  the 
transformation  of  the  main  electrical 
energy,  as  distinguished  from  those  for  spe- 
cial purposes,  such  as  potential  or  current 
instrument  transformers,  etc.  These 
power  transformers  are  generally  made  in 
large  sizes,  ranging  upwards  from  about 
50  kv-a.,  and  with  primary  voltage  from 
6,600  to  220,000,  if  Installed  at  the  receiving 
end  of  a power  line;  the  secondary  voltages 
are  also  generally  high,  being  designed 
either  for  primary  distribution  systems 
with  voltages  such  as  13,200,  11.000,  6,600. 
etc.,  or  the  operation  of  large  motors,  if 
installed  at  the  generating  end  of  the  line, 
these  voltages  are  reversed.  The  trans- 
formers may  be  of  the  oil -filled  or  air- 
blast  types,  and  the  oil  filled  may  be  with 
or  without  water  cooling. 

A very  important  quality  in  transformers 
of  this  type  is  reliability.  They  should  be 
able  to  withstand  the  most  exacting  con- 
ditions met  in  service  without  being  weak- 
ened appreciably.  It  is  always  important 
that  the  insulating  material  shall  not  be 
subjected  to  excessive  temperatures  and 
therefore  the  cooling  is  important,  to  spe 
that  every  portion  of  the  coil  surface  la  ex- 
posed to  the  cooling  medium.  In  many 
transformers  a reasonably  good  perform- 
ance and  reliability  are  of  greater  import- 
ance than  the  efficiency  or  regulation. 

There  are  many  different  types  used  for 
this  service,  being  generally  classified  as  to 
the  cooling  method;  The  principal  types 
are:  Self-cooled  in  corrugated  or  radiator 
tanks;  oil-insulated  and  water-cooled;  oil- 
insulated  with  forced  external  circulation 
of  air;  forced  oil  circulation;  air  blast.  They 
are  also  divided  into  classes  depending  on 
the  voltage  of  the  transmission  lines  to 
which  they  are  to  be  connected,  the 
weights  and  efficiencies  varying  slightly  for 
the  same  rating  In  the  different  classes. 
In  all  cases  the  efficiency  Increases  with 
the  increase  in  power  capacity. 

Manufacturers: 

Aliis-Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO..  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  OnL, 
Can.  “Westinghouse.” 

DUNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette, Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  transformers  em- 
body features  which  have  made  them 
preferred  by  the  large  central  stations 
of  this  country.  Reliability  has  always 
been  the  first  consideration  and  the 
many  thousands  of  kv-a.  capacity  now 
in  service  are  evidence  of  their  ability 
to  operate  continuously  with  minimum 
losses  and  maximum  factor  of  safety. 
Units  have  been  built  for  commercial 
use  up  to  220,000  volts.  Oil  Insulated 
Transformers,  for  indoor  or  outdoor 
service,  are  divided  into  two  general 
types:  Self-cooled.  Type  H,  ana  water 
cooled,  Type  W C.  They  have  circular 
coll  construction  throughout  and  can 
be  obtained  for  any  voltage  and  oapac- 
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ity.  Transformers  are  placed  in  steel 
tanks,  for  ‘the  self-cooled  generally 
with  corrugated  sides,  electrically 
welded  or  cast  to  the  base  and  top  rim. 
In  large  sizes  external  radiators  are 
used  to  increase  the  cooling  surface. 
Water-cooled  transformers  have  all- 
welded  steel  plate  tanks.  Air  blast 
transformers,  either  single-phase  or 
three  phase  and  for  all  frequencies,  are 
recommended  where  restrictions  are 
imposed  upon  oil-filled  transformers. 
G-E  service  in  electric  power  trans- 
mission and  distribution  is  portrayed 
on  page  1205. — Adv. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St.,  New  York,  N.  Y. 

KUHLMAN  ELECTRIC  CO.,  Bay  City, 
Mich. 

Miller  Co.,  Bertrand  F..  High  and  Canal 
Sts.,  Trenton,  N.  J.  “Hercules.”  (Ex- 
clusive distributor,  Betts  and  Betts 
Corp.,  511  W.  42nd  St.,  New  York,  N. 
Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.*,  Warren,  Ohio. 
“Packard.” 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh.”  (See  description  un- 
der Transformers,  medium  voltage, 
miscellaneous.) 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

Thordarson  Electric  Mfg.  Co.,  501,  S. 
Jefferson  St.,  Chicago,  111. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.) 


tributor,  Betts  & Betts  Corp.,  511  W. 
42nd  St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St,  Chicago,  111. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

TRANSFORMERS,  I NSU LATI NG.— These 
are  transformers  used  primarily  to  insulate 
a low-voltage  device  from  a high-voltage 
supply  as  a lighting  circuit  from  a power 
circuit.  They  are  also  used  on  series  light- 
ing circuits  ro^  insulating  the  street  lamps 
and  are  sometimes  called”  safety  coils.”  See 
Transformers,  series. 

Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Insulating  transformers 
for  50-140  cycle  service,  110/220- 
110/220  volts  In  sizes  of  1 to  5 kv-a.  In- 
clusive. They  are  air  cooled  and  suit- 
able for  either  indoor  or  outdoor  in- 
stallation. See  adv.  pages  1203-1223. — 
Adv. 

TRANSFORMERS,  LOW  - VOLTAGE, 
M ISC  ELLA  NEO  US.  — Low -voltage  trans- 
formers, for  service  other  than  those  listed 
above  and  below,  are  often  made  to  meet 
special  requirements  for  a variety  of  pur- 
poses. Some  of  these  uses  are:  To  provide 
low-voltage  ringing  current  for  telephone 
systems  using  the  lighting  or  power  cir- 
cuits as  the  source,  for  electrical  rivet- 
heating machines,  for  electric  furnaces,  for 
supplying  low-tension  soldering  irons,  etc. 


MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pitts- 
burgh. Pa.  “Pittsburgh.”  (See  de- 
scription under  Transformers,  medium 
voltage,  miscellaneous.) 

Sterling  Electrical  Corp.,  2711  Church 
St.,  Cleveland,  Ohio. 

Thordarson  Electric  Mfg.  Co.,  501  S. 
Jefferson  St.,  Chicago,  111. 

Viking  Electric  Co.,  150-152  Chambers  St., 
New  York,  N.  Y.  “Viking.”  "Veco .” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  pages  1395-1402.) 

TRANSFORMERS,  MEDIUM-VOLTAGE, 
MISCELLANEOUS.— This  type  of  trans- 
former Is  taken  to  be  one  operating  on  from 
500  to  5,000-volt  circuits.  This  range  in- 
cludes practically  all  standard  distribut- 
ing transformers,  which  are  separately 
listed  above.  The  largest  class  of  uses  for 
miscellaneous  medium-voltage  transform- 
ers is  for  general  power  service  in  mills 
and  other  industrial  plants.  There  are 
many  special  industrial  applications  of 
medium-voltage  transformers,  such  as  for 
electric  furnaces  or  where  a special  process 
requires  a lower  voltage  than  that  used  for 
power  service  throughout  the  plant.  An  ex- 
ample of  this  is  a sherardizing  oven,  which 
usually  requires  a heavy  current  and  rather 
low  voltage.  Other  miscellaneous  or  special 
applications,  mostly  for  other  purposes  than 
standard  distribution,  include  those  for 
operating  a-c.  track  signals  for  railways, 
where  small  stepdown  transformers  are 
connected  to  the  power  systems  to  supply 
110-volt  secondary  feeders  which  in  turn 
have  other  stepdown  transformers  con- 
nected to  them. 


TRANSFORMERS,  HIGH  - TENSION 
TESTING. — These  are  of  several  types  de- 
signed for  different  purposes.  Insulation- 
testing transformers  are  high  - voltage 
stepup  transformers,  either  with  secondary 
taps  or,  in  the  case  of  the  higher  voltages, 
with  a separate  regulating  transformer  in- 
duction regulator  or  motor  generator  set, 
so  as  to  raise  the  primary  voltage  gradually. 
Maximum  potentials  of  about  1,000,000 
volts  have  obtained  in  this  manner.  For 
lower  voltages  they  are  frequently  pro- 
vided with  suitable  cables  and  terminals 
and  with  insulated  regulating  switches. 
The  smaller  sizes  may  be  mounted  on 
wheels. 

Because  of  their  intermittent  service, 
testing  transformers  are  usually  not  given 
a continuous  rating  as  other  transformers 
are.  The  usual  rating  depends  on  the  volt- 
age and  it  has  a time  limit  so  that  when 
operating  at  full  voltage  this  time  must 
not  be  exceeded,  regardless  of  the  value  of 
the  load. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Electric  Heat  Control  Co.,  The.  2711 
Church  Ave.,  Cleveland,  Ohio.  “King.” 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago.  111. 

ENTERPRISE  ELECTRIC  CO..  THE, 
Warren,  Ohio.  "Peerless.”  (See  dis- 
play adv.,  page  1328.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  High  voltage  testing 
transformers  are  manufactured  for 
every  requirement.  The  importance  of 
the  accurate  measurement  of  the  test 
voltage  has  led  to  the  development  of 
the  voltmeter  coil  to  a point  where  it 
represents  the  most  accurate  method  of 
high  tension  voltage  measurement  now 
available.  Several  standardized  equip- 
ments are  available.  Problems  should 
be  referred  to  the  nearest  G-E  sales 
office.  See  adv.  page  1223. — Adv. 

Hunt  Mfg.  Co.,  Edward  J.,  207  Market 
St.,  Newark,  N.  J.  (High  tension  test- 
ing.) 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K  & C.” 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  dis- 


Manufacturers: 


Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme.” 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  WIs. 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Betts  & Betts  Corp.,  511  W.  42nd  St., 
New  York,  N.  Y.  “Hercules,”  “B  & 
B.” 


BURKE  ELECTRIC  CO„  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

DUNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette, Ind. 

Electric  Heat  Control  Co.,  The,  2711 
Church  Ave.,  Cleveland,  Ohio. 

Electrical  Engineering  Co.,  922  E.  41st 

St.,  Chicago,  111. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Empire.” 

ENTERPRISE  ELECTRIC  CO.,  THE, 
Warren.  Ohio.  “Peerless.”  (See  dis- 

play adv.,  page  1328.) 

GEN ERA  L_  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Spe- 

cial small  trans- 
formers may  be 
built  with  a 
minimum  of  ex- 
expense for'  de- 
velopment and  the 
assurance  of  cor- 
rect design,  high- 

class  material  and 
workmanship.  See 

G-E  Low  Voltage  adv-  Pa^es  1203* 

Transformer  1223. — Adv. 


Goettmann,  O.  J.,  525  E.  Ohio  St.,  N.  S., 
Pittsburgh,  Pa. 

JEFFERSON  ELECTRIC  MFG.  CO., 
426-430  S.  Green  St.,  Chicago,  111. 
KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chica- 
go, 111.  (See  display  adv.,  page  1327.) 
Kny-Scheerer  Corp.  of  America,  56-68  W. 

23rd  St.,  New  York,  N.  Y. 

Leich  Electric  Co.,  Genoa,  111. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  “Lo-Lite,”  “Beso.” 


Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme.” 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln 
Avet,  Chicago,  111. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

DUNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette, Ind. 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago.  111. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Empire.” 

ENTERPRISE  ELECTRIC  CO..  THE, 
Warren,  Ohio.  “Peerless.”  (See  dis- 
play adv.  page  1328.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  See  description  under 
Transformers,  distributing,  standard, 
and  Transformers,  high-tension,  power. 
See  adv.  pages  1203-1223. — Adv. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

Kny-Scheerer  Corp.  of  America,  56-58  W. 
23rd  St..  New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  dis- 
tributor, Betts  & Betts  Corp.,  511  W. 
42nd  St..  New  York.  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard  ” 

PITTSBURGH  TRANSFORMER  CO., 
Pittsburgh,  Pa.  Manufactures  trans- 
formers in  all  sizes,  all  voltages,  all 
types.  All  Pittsburgh  Transformers 
have  steel  cases  or  tanks.  Distribut- 
ing transformers  of  1 kv-a.  to  25  kv-a. 
have  smooth  cases,  and  all  other  self- 
cooled  transformers,  whether  distribut- 
ing or  power,  have  fluted  cases.  In 
water-cooled  transformers,  a smooth 
steel  case  is  supplied.  Pittsburgh 
Transformers  are  of  the  D.  M.  C.  core 
type  design.  The  coils  only  are  im- 
pregnated under  the  thermo-vacuum 
system  with  Aerio  Compound,  an  in- 
sulating material  developed  and  used 
exclusively  by  Pittsburgh  Transformer 
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Co.  When  this  insulating  compound  Is 
once  dry  and  hard  in  the  coils,  the  ap- 
plication of  heat  only  tends  to  harden 
it  further.  The  coils  for  Pittsburgh 
Transformers  are  provided  with  verti- 
cal ducts  to  permit  the  cooling  oil  to 
circulate  freely  in  the  natural  direc- 
tion, from  bottom  to  top  of  the  case. 
Thus  the  most  efficient  cooling  is  ac- 
complished. The  smooth  inner  surface 
of  the  steel  case  also  aids  the  circu- 
lation of  the  cooling  oil.  All  Pittsburgh 
Power  Transformers  are  equipped  with 
an  automatic  safety  valve,  also  a prod- 
uct of  Pittsburgh  Transformer  Co. 


Pittsburgh  Mill  Type  Transformer 

This  valve  Is  a simple,  reliable  device, 
with  spring  adjustable  to  any  desired 
pressure,  and  is  automatic  and  self- 
closing.  After  the  valve  has  operated 
to  relieve  the  gases  generated  in  the 
transformer  in  operation,  it  immedi- 
ately resets  and  closes  the  opening. 

• The  Pittsburgh  Mill  Type  Transformer, 
illustrated  herewith,  by  reason  of  its 
rugged  design,  is  exceptionally  well 
adapted  for  heavy  duty. — Adv. 

Sterling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland,  Ohio. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

Viking  Electric  Co.,  150-152  Chambers 
St..  New  York,  N.  Y.  “Viking.”  “Veco.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv..  pages  1395-1402.) 

TRANSFORMERS,  MOTION  - PICTURE. 
— Arc  lamps  used  on  a-c.  circuits  for  mo- 
tion-picture projecting  machines  operate  at 
about  35  volts.  As  nearly  all  theaters  are 
supplied  with  current  at  110  volts,  it  is 
necessary  to  provide  some  means  of  reduc- 
ing this  to  the  operating  value.  Trans- 
formers are  very  often  used,  as  they  are 
by  far  more  efficient  means  than  rheostats. 
The  transformers  are  usually  of  the  dry 
type  and  the  secondary  is  provided  with 
several  taps  to  provide  adjustment  by 
means  of  a switch  handle.  They  are  usual- 
ly of  special  construction  to  withstand  the 
short-circuit  occasioned  when  the  carbons 
are  placed  in  contact,  without  overheating 
excessively.  Current  of  30  to  60  amperes  is 
generally  supplied  to  the  lamp. 

Special  transformers  are  how  made  for 
us4  with  the  incandescent  projecting  lamps 
that  have  come  into  considerable  use  in  the 
last  few  years,  such  as  the  20  and  30- 
ampere  Mazda  C projecting  lamps,  which 
operate  at  about  30  volts.  These  trans- 
formers are  arranged  to  give  very  close 
regulation. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago.  111. 


Bell  & Howell  Co.,  1801-15  Larchmont 
Ave.,  Chicago.  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Electric  Heat  Control  Co.,  The,  2711 
Church  Ave..  Cleveland,  Ohio.  “King." 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  “Compensarc” — An  A-C. 

to  A-C.  transformer  de- 
vice, simple,  compact 
and  adjustable,  for  use 
where  only  alternat- 
ing current  is  available. 
Being  relatively  inex- 
pensive, It  is  recom- 
mended for  the  smaller 
theatres,  where  the 
throw  is  under  110  feet 
and  where  the  outlay 
for  more  costly  A-C.  to 
D-C.  C4Uipment  is  not 
warranted.  May  be  used 
also  as  reserve  equipment.  A-C  to 
D-C.  and  D-C.  to  D-C.  “Compensarcs” 
are  made  as  motor  generator  sets  All 
three  types  described  in  Booklet  45113. 
See  adv.  pages  1203-1223. — Adv. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

Nicholas  Power  Co.,  Inc.,.  90  Gold  St., 
New  York,  N.  Y. 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

TRANSFORMERS,  OSCILLATION.  — A 

high-frequency  transformer  used  in  radio 
transmitting  sets  to  transfer  energy  to  the 
aerial  circuit.  It  consists  of  two  coils  of 
wire  containing  a relatively  small  number 
of  turns  so  arranged  that  the  number  of 
turns  and  the  flux  interlinking  the  two 
coils  can  be  varied  at  will.  The  coils  used 
in  oscillation  transformers  are  usually  in 
the  form  of  spirals  of  copper  ribbon.  The 
inductance  of  either  coll  is  varied  by  a slid- 
ing clip.  The  flux  interlinking  the  two  coils 
is  varied  by  changing  the  distance  or  angu- 
lar relation  between  them. 

TRANSFORMERS,  PIPE-THAWING.  — 

These  are  designed  to  send  a large  current 
through  a stretch  of  frozen  water  pipe, 
thereby  thawing  it  and  saving  the  expense 
of  digging  it  up  or  reaching  it  otherwise. 
It  has  a secondary  of  but  few  turns  of 
large  conductor  so  as  to  give  considerable 
current  at  low  voltage.  The  primary  is 
generally  designed  to  operate  from  a 
standard  distribution  system.  The  second- 
ary is  always  connected  around  that  sec- 
tion of  the  pipe  that  is  frozen.  Where 
this  is  outside  of  the  house  the  trans- 
former has  one  end  of  the  secondary  con- 
nected to  the  service  pipe  in  the  house. 
The  other  end  is  connected  to  the  house 
side  of  the  water  meter,  if  there  is  one. 
or  to  the  nearest  fire  hydrant  in  the  street 
and  the  current  passed  between  these 
points.  Regulation  of  the  current  is  ob- 
tained by  potential  taps  on  the  transformer 
or  by  a rheostat. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  St..  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Electrical  Engineering  Co.,  922  E.  41st 
St..  Chicago,  111. 

ENTERPRISE  ELECTRIC  CO.,  THE, 
Warren,  Ohio.  “Peerless.”  (See  dis- 
play adv.,  page  1328.) 

Farranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St..  Toronto.  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Wayne  pipe  thawer,  a 
transformer  for  use  on  100-125  volt, 
a-c.  lighting  circuit,  50-60  cycles.  Elim- 
inates Are  hazard  incident  to  use  of 
blow  torch.  A good  addition  to  any 
plumbing  establishment  in  cold  cli- 
mates. Its  operation  is  illustrated  on 
page  1218. — Adv. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.,  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh.” 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 
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WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.) 

TRANSFORMERS,  POTENTIAL  (OR 
INSTRUMENT),  SWITCHBOARD.  — A 

small  transformer  of  abodt  200-volt-ampere 
capacity  designed  for  adapting  110-volt 
voltmeters,  wattmeters,  watt-hour  meters, 
etc.,  to  use  for  measurement  on  high-volt- 
age circuits.  The  transformer  is  designed 
to  give  very  accurate  transformation  ratio 
in  the  neighborhood  of  its  rated  voltage  and 
on  condition  that  too  great  a load  in  the 
way  of  too  many  instruments  is  not  put 
upon  it.  The  insulation  of  the  Instrument 
from  the  high-voltage  circuit  Is  also  an 
important  function  of  this  transformer. 
The  switchboard  type  transformers  are  for 
permanent  mounting  on  the  rear  of  the 
board  and  are  always  connected  to  the 
lines.  They  are  often  used  for  relays 
operating  oil  switches,  circuit  breakers, 
etc.,  in  addition  to  their  meter  and  instru- 
ment use. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Condit  Electrical  Mfg.  Co.,'  838  Summer 
St..  South  Boston,  Mass. 

DUNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette. Ind. 

Electrical  Engineering  Co.,  922  E.  41st  St., 
Chicago,  111. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave  , Chicago,  111.  “Empire.** 

ESTERLINE- ANGUS  CO..  THE,  Lemeke 
Annex,  Indianapolis,  Ind. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Potential  transformers  for 
voltages  not  exceeding  2,500.  Supplied 
either  In  50  or  200  watt  sizes.  Higher 
voltages  200-watt  rating  only.  Capaci- 
ties up  to  and  including  6,600  volts  air 
insulated;  higher  ratings  oil  insulated. 
Uniform  accuracy  maintained  through- 
out entire  line.  (Bulletin  46049.)  See 
adv.  page  1218. — Adv. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  III. 

Miller  Co.  Bertrand  F.,  High  and  Canal 
Sts  , Trenton.  N.  J.  (Exclusive  distri- 
butor, Betts  & Betts  Corp.,  511  W.  42nd 
St..  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO..  7th  and 
Hickory  Sts..  St.  Louis.  Mo. 

Moloney  Electric  Co.  of  Canada.  Ltd., 
Windsor.  Ont.,  Can. 

Monarch  Electric  Co..  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que.. 
Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.'* 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield, 
111.  “Sangamo.” 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago.  111. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City.  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Waver- 
ly  Park,  Newark,  N.  J. 

TRANSFORMERS,  POTENTIAL,  PORT- 
ABLE.— Portable  potential  transformers 
are  intended  to  be  carried  about  and  used 
for  temporary  connection  in  the  circuit  for 
testing  purposes.  While  called  portable, 
some  types  are  necessarily  quite  heavy,  be- 
cause the  rating  must  be  from  50  to  200- 
kv-a.,  and  the  Insulation  suited  to  the 
high-tension  circuit  involved.  There  are 
smaller  capacity  transformers  made  for 
testing  work  on  medium  voltages  that  are 
much  lighter  and  yet  are  constructed  so  as 
to  be  sufficiently  accurate.  They  are  gen- 
erally enclosed  In  a wooden  case  and  pro- 
vided with  carrying  straps  similar  to  those 
used  on  portable  instruments. 

Manufacturers: 

American  Transformer  Co..  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Brown  & Pengilly,  607  E.  4th  St.,  Los 
Angeles  Cal 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont- 
Can.  “Westinghouse.” 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago,  111. 


Digitized  by 


Google 


ANSFORMERS 


EMF  ELECTRICAL  YEAR  BOOK 


TRANSFORMERS 


ITERL1NE- ANGUS  CO.,  THE,  Lemcke 
Annrx,  Indianapolis,  Ind. 

JXERAL  ELECTRIC  CO.,  Schenec- 
ady,  N.  Y.  Furnished  in  convenient 
•arrying  cases,  in  any  desired  capae- 
t.v,  with  single  and  double  primary  and 
econdary  windings  when  required.  A 
ertiflcate  bearing  the  actual  test 
oints  will  be  furnished  with  each 
ransformer,  also  a blue -print  of  char- 
cteristic  curve.  Made  in  14  sizes  and 
wo  types,  50-200  watt  and  25-watt  ca- 
acity.  (Bulletin  46030.)  See  adv. 
ages  1203-1223.— Adv. 
dberg  Ozone  Machine  Co.,  800  Fort 
fayne  Ave.,  Indianapolis,  Ind. 
er  Co.,  Bertrand  F.,  High  and  Canal 
s.,  Trenton,  N.  J.  (Exclusive  dis- 
ibutor,  Betts  & Betts  Corp.,  511  W. 
nd  St.,  New  York,  N.  Y.) 

LONEY  ELECTRIC  CO.,  7th  and 
Ickory  Sts.,  St.  Louis,  Mo. 

>ney  Electric  Co.  of  Canada,  Ltd., 
indsor.  Ont.,  Can. 

(ard  Electric  Co.,  Warren,  Ohio, 
‘ackard.” 

?r-Smlth  Co.,  233  Broadway,  New 
rk,  N.  Y. 

darson  Electric  Mfg.  Co.,  501  S.  Jef- 
son  St.,  Chicago,  111. 
ner  Electric  Mfg.  Co.,  6400  Plymouth 
e.,  St.  Louis,  Mo. 

ITJNGHOUSE  ELECTRIC  & MFG. 
.,  East  Pittsburgh,  Pa.  (See  display 
pages  1395-102.) 

on  Electrical  Instrument  Co.,  Wav- 
f Park,  Newark.  N.  J. 

SISFORMERS,  RADIATOR  TYPE, 
COOLING. — Self-cooling  transform- 
oil-fllied  and  depend  on  the  natural 
ion  flow  of  oil  due  to  a temperature 
ce  in  or  near  the  colls  and  against 
es  of  the  tank.  As  the  capacity  of 
isformer  increases  there  is  more  re- 
■ to  the  flow  of  the  oil,  as  the  length 
lucts  in  the  element  increases,  and 
?rnal  surface  of  the  tank  also  does 
•ease  in  proportion  to  the  losses.  It 
fore  necessary  to  provide  additional 
or  heat- radiating  surface  by  corru- 
he  sides  of  the  tank  or  making  the 
emble  a radiator.  In  one  form  there 
ided  a large  number  of  tubes  which 
n near  the  top  of  the  tank  out- 
d down  to  the  bottom,  and  provide 
large  cooling  surface  for  the  oil. 
form  of  the  radiator  type  has  a 
f vertical  radiator  sections  with 
posed  area  located  around  the  cir- 
ice  of  the  tank.  Both  of  these 
ovide  effective  cooling  of  the  oil 
nulate  Its  circulation.  Radiator 
isformers  are  used  outdoors  where 
>oling  might  fail  due  to  freezing 
.ny  case  would  prove  troublesome 
of  the  need  for  close  attention  to 
radiator  type  requires  very  little 
tention  than  any  other  outdoor 
ter,  such  as  the  pole  type  dis- 
unite, 
cturers: 

lalmers  Mfg.  Co.,  Milwaukee, 

in  Transformer  Co.,  178-182  Ern- 
st., Newark,  N.  J.  “American," 
om  Made." 

: ELECTRIC  CO.,  12th  and  Cran- 
Sts.,  Erie,  Pa. 

n Crocker- Wheeler  Co.,  Ltd.,  St. 
rines,  Ont.,  Can. 
n General  Electric  Co.,  Ltd.,  212 
•U.,  W.,  Toronto,  Ont.,  Can. 
a Westinghouse  Co.,  Ltd.,  San- 
nd  Myler  Sts.,  Hamilton,  Ont., 
“Westinghouse." 

A Engineering  Co.,  922  E.  41st 
licago.  111. 

iL.  ELECTRIC  CO.,  Schenec- 
N.  Y.  See  description  under 
ormers,  high-tension,  power. — 

5Y  ELECTRIC  CO.,  7th  and 
y Sts..  St.  Louis.  Mo. 

Electric  Co.  of  Canada,  Ltd., 
r.  Ont.,  Can. 

TRGH  TRANSFORMER  CO., 
us  and  FTeble  Aves.,  Pittsburgh, 
Pittsburgh."  (See  description 
Transformers,  medium  voltage, 
meous.) 

; HOUSE  ELECTRIC  & MFG. 
st  Pittsburgh,  Pa.  (See  display 
ges  1395-1402.) 

>RM  EPS,  RADIO. — For  radio 
eral  types  of  transformers  are 
igh-  voltage  stepup  transformer 
to  derive  from  standard  com- 
ult the  power  for  operating 
ment.  A high  voltage,  up  to 
» volts.  Is  needed  for  charging 
ser  in  the  oscillating  circuit, 
frequency  current  which  would 
i the  gap  when  the  circuit  was 
e voltage  were  constant,  is  not 


wanted.  For  this  reason,  a large  magnetic 
leakage  between  the  colls  is  provided  so 
that  the  drop  through  the  resulting  im- 
pedance will  lower  the  secondary  voltage 
after  the  circuit  is  closed  by  the  signaling 
key.  These  are  known  as  radio  power 
tfansformers. 

Another  type  used  in  radio  communica- 
tion, usually  called  an  oscillation  trans- 
former or  a helix,  is  a high-frequency  air- 
core  transformer,  similar  to  the  Tesla  type, 
which  transfers  energy'  from  the  oscillating 
to  the  antenna  circuit  in  radio  sending. 
The  number  of  turns  and  the  relative  posi- 
tion of  the  primary  and  secondary  coils  are 
adjustable  for  tuning.  The  coils  used  are 
usually  In  the  form  of  spirals  of  copper 
ribbon. 

Another  form  of  transformer  used  In  re- 
ceiving circuits  to  connect  the  detector  cir- 
cuit to  the  antenna  circuit  is  called  a 
coupler.  It  generally  has  two  solenoid  colls 
mounted  on  the  same  axis  and  the  coupling 
is  varied  by  sliding  one  coll  in  or  out  of 
the  other. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  "Acme." 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  "American," 
“Custom  Made." 

Becker  Electric  Works,  3055  Lincoln 
Ave.,  Chicago,  111. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Chicago  Radio  Laboratory,  Ravenswood 
and  Schrelber  Aves.,  Chicago,  111. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge. Mass.  “Hytone."  “De  Luxe." 

Coto-Coil  Co.,  87  Willard  Ave.,  Provi- 
dence, R.  I. 

Cramer  & Swain,  2916  N.  16th  St.,  Omaha, 
Nebr. 

De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York,  N. 
Y. 

Electrical  Engineering  Co.,  922  E.  41st 
St..  Chicago,  111. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  I. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood Ave.,  Chicago,  111.  "Empire." 

Fabricated  Steel  Products  Corp.,  Lee- 
tonia,  Ohio. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo, N.  Y.  “Federal." 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Blag.,  Elmhurst,  III 
“RVA." 

GREBE  & CO.,  INC.,  A.  H.,  70  Van  Wyck 
Blvd.,  Richmond  Hill,  N.  Y.  "Grebe 
Radio." 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  8an  Francisco,  Cal. 

Kilbourne  & Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.  “K  & C." 

Klltzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester,  N. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  dis- 
tributor, Betts  & Betts  Corp.,  511  W. 
42nd  St.,  New  York.  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis.  Mo.  # 

Moloney  Electric  Co.  or  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Murdock  Co.,  William  J.,  Everett  Ave. 
and  Carter  St.,  Chelsea,  Mass.  “Mur- 
dock.” 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard." 

Radio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO.,  Meno- 
minee, Mich.  “Signal.” 

Simon,  Emil  J.f  217  Broadway,  New  York, 
N.  Y. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Western  Radio  Electric  Co.,  550  S. 
Flower  St.,  Los  Angeles,  Cal.  “Wes- 
rad." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 

Wireless  Mfg.  Co.,  619  4th  St.,  N.  W., 
Canton,  Ohio.  “Wimco." 

Wireless  Specialty  Apparatus  Co.,  C and 
Fargo  Sts.,  Boston,  Mass. 

TRANSFORMERS,  REGULATING.— The 
purpose  of  these  special  transformers  is  to 
obtain  a secondary  voltage  easily  adjust- 
able over  a more  or  less  wide  range.  They 
are  usually  called  regulators.  See  Regula- 
tors, feeder  voltage. 


TRANSFORMERS,  SERIES.— These  are 
current  transformers  and  are  connected 
In  series  on  a constant-current  circuit. 
Their  use  is  largely  confined  to  street 
lighting,  where  each  lamp  or  small  ‘group 
of  lamps  has  its  separate  transformer. 
They  make  possible  the  use  of  lamps  for 
larger  or  smaller  current  than  that  used 
in  the  distribution  circuit  and  also  insulate 
the  lamps  from  that  circuit,  which  usually 
is  of  high  voltage.  Transformers  of  this 
type  must  be  arranged  so  that  in  case  the 
secondary  or  lamp  circuit  should  be  opened 
while  the  primary  current  is  on  the  effect 
on  that  current  would  not  be  appreciable. 
This  is  secured  by  contracting  the  section 
of  the  core  so  that  the  iron  is  saturated  at 
full-load  primary  current.  These  trans- 
formers are  usually  installed  in  the  base 
of  the  lamp  post  or  mounted  on  the  same 
or  a nearby  pole  In  case  of  overhead  cir- 
cuits They  have  also  been  provided  with 
special  sealed  and  protected  cases  and 
burled  in  the  ground  near  the  base  of  the 
post.  When  used  primarily  to  Insulate  the 
lamp  or  other  device  from  high-voltage 
supply,  they  are  sometimes  called  insulat- 
ing transformers  or  safety  coils. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American," 
"Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln 

A va  Phlpucrn  Til 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

Electrical  Engineering  Co.,  922  E.  41st 
St.,  Chicago,  111. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  See  description  of  com- 
plete line  under  Transformers,  Constant 
Current. — Adv. 

KUHLMAN  ELECTRIC  CO.,  Bay  City, 
Mich. 

MOLONEY  ELECTRIC  CO..  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
"Packard." 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh." 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

Thordarson  Electric  Mfg.  Co.,  601  S.  Jef- 
ferson St.,  Chicago,  111. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,*pages  1395-1402:) 

TRANSFORMERS,  SIGN  - LIGHTING.— 

These  are  designed  for  the  operation  of  the 
many  small  lamps  in  an  electric  sign.  They 
may  be  connected  to  a lighting  circuit  or  a 
power  circuit.  In  one  type  there  are  two 
10-volt  secondaries.  Another  less  expensive 
and  more  efficient  style  is  of  the  autotrans- 
former type,  which  has  eleven  taps  giving 
12  10-volt  circuits.  This  can  only  be  used 
when  the  lamps  are  wired  in  12  approx- 
imately equal  groups.  Sign-lighting  trans- 
formers are  used  very  little  now,  as  tung- 
sten Incandescent  sign  lamps  are  made  In 
7*4  and  10-watt  sizes  for  105  and  125-volt 
circuits  and  the  use  of  such  lamps  Is  in- 
creasing. As  long  as  it  was  impossible  to 
obtain  standard-voltage  lamps  of  such  low 
ratings,  it  was  necessary  to  use  low-voltage 
lamps  and  this  necessitated  use  of  a small 
stepdown  transformer  or  connecting  the 
lamps  In  series,  the  latter  being  an  undesir- 
able arrangement.  Such  transformers  are 
now  used  chiefly  for  signs  having  very  small 
and  therefore  low-voltage  lamps. 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American," 
“Custom  Made." 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Betts  & Betts  Corp.,  611  W.  42nd  St.,  New 
York.  N.  Y.  “B  & B." 

Brink,  Inc.,  C.  I.,  24  Gold  St.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
and  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

Electrical  Engineering  Co.,  922  E.  41st  St., 
Chicago,  III. 

ENTERPRISE  ELECTRIC  CO.,  THE, 
Warren,  Ohio.  “Peerless."  (See  display 
adv.  page  1328.) 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Made  for  110/220  volts  pri- 
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mary,  11/22  volts  secondary.  Capaci- 
ties 250  to  2,000  watts,  25  to  140  cycles. 
See  adv.  pages  1203-1223. — Adv. 
JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.  Green  St.,  Chicago.  I1L 
Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  '•Hercules.”  (Ex- 
clusive distributor,  Betts  & Betts  Corp., 
511  W.  42nd  St.,  New  York,  N.  Y. 
MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont.,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pittsburgh, 
Pa.  “Pittsburgh.” 

SMITH-HECHT  CO.,  Century  Bldg.,  In- 
dianapolis, Ind. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 
Viking  Electric  Co.,  150-152  Chambers  St., 
New  York,  N.  Y.  “Viking,”  “Veco.” 
WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1396-1402.) 
TRANSFORMERS.  SOCKET  TYPE.— 
Socket  type  transformers  have  the  appear- 
ance of  an  extension  socket,  having  a 
standard  medium-base  screw  plug  at  one 
end  and  a candelabra  lamp  receptacle  at  the 
other  end  of  a small  cylindrical  casing  con- 
taining the  transformer.  The  latter  reduces 
the  voltage  from  110  to  6 volts  and  has  a 
capacity  of  from  2 to  6 watts.  These  trans- 
formers are  generally  placed  in  lamp  sockets 
to  provide  an  efficient  means  for  using  low- 

gower  lamps  that  may  be  lighted  all  night. 

uch  outfits  And  application  in  hallways, 
bathrooms,  bedrooms,  etc.  They  have  a 
much  higher  over-all  efficiency  than  indi- 
vidual lamp  dimmers  or  dimming  sockets. 
Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “All-Nite-Lite”  affords  a 
most  economical  all-night  illumination. 
It  consists  of  a miniature  transformer 
encased  in  an  attractive  brushed  brass 
shell.  The  All-Nite-Lite  fits  into  any 
standard  lamp  socket,  and  uses  a 6-8 
volt,  2 candle-power  Mazda  lamp.  Turn 
to  page  1218  where  other  G-E  Trans- 
former Specialties  are  displayed. — Adv. 
Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts..  Trenton.  N.  J.  “Liberty.”  (Ex- 
clusive distributor.  Betts  & Betts  Corp., 
611  W.  42nd  St.,  New  York,  N.  Y.) 
TRANSFORMERS,  SPECIAL  OR  NOT 
OTHERWISE  LISTED,— Transformers  are 
very  often  made  to  meet  special  require- 
ments of  current  or  voltage  or  to  have 
transformatidn  ratios  not  standard  and  to 
be  used  for  purposes  other  than  those  listed 
herewith.  This  may  be  true  of  small  low- 
voltage  transformers  or  those  made  in  very 
large  sizes,  such  as  special  high-tension 
testing  transformers.  Transformers  are  also 
used  for  other  purposes  than  changing  the. 
voltage  or  current;  for  instance,  as  a com- 
pensating transformer  for  neutralizing  in- 
ductive disturbances  in  telephone  and  tele-, 
graph  lines,  or  one  used  for  protecting  and 
insulating  both  the  telephone  and  the  user 
from  high-voltages  on  the  line  due  either  to 
inductance  or  accidental  contact  with  a 
high-tension  line.  Phasing  transformers  are 
sometimes  made  special  for  changing  two- 
phase  to  three-phase  current,  or  the  re- 
verse. 

Testing  transformers  for  use  on  rather 
low  voltage  circuits  are  used  for  testing 
coils  and  armatures.  The  coil  testing  trans- 
former is  built  with  a separable  yoke  so 
that  a wound  coil  can  be  tested  for  short 
circuit  by  making  It  the  secondary.  The 
armature  testing  transformer  has  an  ap- 
proximately U-snaped  core  wound  with  tne 
primary  coil.  This  is  pressed  against  the 
armature  core  so  that  the  armature  coil 
forms  the  secondary. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge.  Mass.  “Acme.” 

American  Transformer  Co.,  178-182  Em- 
mett St.,  Newark,  N.  J.  “American,” 
“Custom  Made.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
and  Myler  Sts.,  Hamilton,  Ont.,  Can. 

‘ W est  i nghouse.  * * 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Empire.” 


Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St,  Toronto,  Ont,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Standard  G-E  transform- 
ers meet  many  special  requirements. 
Nevertheless,  special  problems  may  de- 
mand unusual  and  original  develop- 
ments. This  company  has  designed 
and  perfected  many  equipments  for 
special  purposes  and  the  services  of 
G-E  Transformer  Engineers,  because 
of  their  wide  experience,  frequently  ef- 
fect material  savings  and  insure  ap- 
paratus of  maximum  operating  con- 
venience and  economy.  Inquiries  car- 
rying detailed  information  as  to  pur- 
pose and  available  power  sources 
should  be  addressed  to  the  nearest  Q-E 
sales  office.  See  page  1223. — Adv. 

General  Radio  Co.,  11  Windsor  St,  Cam- 
bridge. Mass. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430- S.  Green  St.,  Chicago.  111. 

KUHLMAN  ELECTRIC  CO.,  Bay  City, 
Mich. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  (Exclusive  distribu- 
tor, Betts  & Betts  Corp.,  511  W.  42nd 
St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and  Hick- 
ory Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont,  Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard.” 

PITTSBURGH  TRANSFORMER  CO..  Col- 
umbus and  Preble  Aves.,  Pittsburgh,  Pa. 
“Pittsburgh.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltftnore.” 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St.,  Chicago,  111. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1396-1402.) 

TRANSFORMERS,  SUBWAY  OR  MAN- 
HOLE.— Transformers  designed  for  use  in 
the  manholes  of  underground  distributing 
systems.  They  are  of  the  oil-filled  self- 
cooling  type.  Because  of  the  conditions  of 
their  location  they  must  be  air  and  water- 
tight, compact  and  rugged  and  with  low 
Iron  loss,  and  low  temperature  rise.  Man- 
hole transformers  are  made  in  about  the 
same  capacities  and  voltage  ratings  as  the 
pole  type  distributing  transformers.  The 
joint  between  cover  and  tank  is  made 
water-tight  and  air-tight  by  using  a spe- 
cial gasket.  Because  they  are  made  air- 
tight, Internal  pressures  are  developed  due 
to  the  expansion  of  air  and  oil  with  the 
increased  temperature  under  load.  An  air 
chamber  is  provided  between  the  oil  level 
and  the  cover  to  form  a cushion  for  these 
pressures.  Special  construction  is  also  used 
to  give  water-tight  outlet  bushings. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  WIs. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Sanford 
and  Myler  Sts.,  Hamilton,  Ont.,  Can. 
‘Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tAdy,  N.  Y.  See  description  under 
Transformers,  distributing,  standard. — 
Adv. 

MOLONEY  ELECTRIC  CO.,  7th  and  Hick- 
ory Sts.,  St.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor.  Ont.,  Can. 

PITTSBURGH  TRANSFORMER  CO.,  Col- 
umbus and  Preble  Aves.,  Pittsburgh,  Pa. 
“Pittsburgh.”  (See  description  under 
Transformers,  medium  voltage,  miscel- 
laneous.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv..  pages  1395-1402.) 

TRANSFORMERS,  TOY.— Small  trans- 
formers with  nominal  rating  of  about  50  to 
150  watts,  for  use  on  standard  lighting  cir- 
cuits. The  secondary  current  Is  of  low 
voltage  and  is  used  to  operate  electrical  toy 
motors,  miniature  lamps,  electric  trains,  etc. 
These  transformers  are  generally  made  with 
several  secondary  taps  connected  to  a small 
switch  on  the  transformer  case,  so  that 
several  low  voltages  may  be  obtained.  In 
some  transformers  this  gives  as  many  as 
20  steps  between  1 and  30  volts.  Instead  of 
a switch  several  binding  posts  are  some- 
times UBed.  The  primary  is  usually  wound 
for  110  volts  and  always  has  its  circuit  con- 
tinued through  a connecting  cord  passing 
through  a bushed  hole  in  the  case  and  ter- 
minating in  a standard  attachment  plug; 
this  is  to  prevent  connecting  the  low- 
voltage  winding  to  the  lighting  circuit. 


which  would  make  the  outfit  a dangerous 
stepup  transformer. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  8L. 
Cambridge,  Mass.  ‘Acme.” 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Betts  & Betts  Corp.,  511  W.  42nd  St,  New 
York,  N.  Y.  “Hercules.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Electric  Heat  Control  Co..  The,  2711 
Church  Ave..  Cleveland,  Ohio.  “King.” 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St,  Providence,  R.  I. 

Elektro  Mfg.  Co.,  The.  4642-4644  Ravens- 
wood  Ave.,  Chicago,  111.  “Empire.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  ‘Wayne.”  Made  in  two 
general  classes:  The  Wayne  Junior  re- 
places two  or  three  dry  cells  and  is 
furnished  with  a liberal  length  of  cord 
and  separable  plug.  Larger  sizes  of 
Wayne  Toy  Transformers  for  operat- 
ing heavy  electrical  toys,i  have  a nom- 
inal rating  of  50  and  100  watts,  and  are 
furnished  with  electric  controllers  for 
giving  various  voltages.  Taps  are 
available  for  operating  toys  at  constant 
voltages  as  well  as  small  Incandescent 
bulbs.  See  page  1218  for  information 
on  other  G-E  Transformer  Specialties. 
— Adv. 

Gilbert  Co.,  The  A.  C.,  Blatchley  Ave., 
New  Haven,  Conn.  “Gilbert.” 

JEFFERSON  ELECTRIC  MFG.  CO..  426- 
430  S.  Green  St.,  Chicago.  IlL  “Little 
Jeff,”  “Midget.” 

Knapp  Electric  & Novelty  Co.,  511  W.  51st 
St.,  New  York,  N.  Y.  r*Kenco.” 

Lionel  Corp..  The.  48-52  E.  21st  St.,  New 
York,  N.  Y.  “Multivolt.” 

Miller  Co.,  Bertrand  F..  High  and  Canal 
Sts.,  Trenton,  N.  J.  “Hercules.”  (Ex- 
clusive distributor.  Betts  & Betts  Corp.. 
511  W.  42nd  St,  New  York.  N.  Y.) 

PITTSBURGH  TRANSFORMER  CO..  Col- 
umbus and  Preble  Aves.,  Pittsburgh, 
Pa.  ••Pittsburgh.” 

Rlttenhouse  Co.,  The  A.  E..  Honeoye 
Falls,  N.  Y. 

Sterling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland,  Ohio. 

Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 

. ferson  St.,  Chicago.  111.  “Danditoy.” 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 

Viking  Electric  Co.,  150-162  Chambers  St. 
New  York.  N.  Y.  “Viking,”  Weco.” 

TRANSFORMERS.  TRIPPING.— Tripping 
transformers  are  used  to  provide  the  neces- 
sary power  for  operating  the  tripping  mech- 
anisms of  oil  circuit  breakers  and  switches. 
They  are  usually  of  the  current  or  series 
type,  and  often  are  the  same  transformers 
that  are  used  for  the  ammeters  and  watt- 
meters on  lines  in  which  heavy  currents  are 
present.  See  Transformers,  current 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
mett St,  Newark,  N.  J.  “American.” 
“Custom  Made.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St,  W.,  Toronto,  Ont.,  Can. 

Condi t Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,  Mass. 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St,  Toronto,  Ont,  Can. 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
and  Waterman  Sts.,  St  Lambert,  Qua., 
Can. 

Sterling  Electrical  Corp.,  2711  Church 
Ave..  Cleveland,  Ohio. 

UNITED  ELECTRIC  APPARATUS  CO.. 

1529-33  Columbus  Ave.,  Boston.  Mass. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1396-1402.) 

TRANSFORMERS,  WATER-COOLED- — 
There  are  oil-flUed  transformers,  with  a coll 
of  copper  pipe  immersed  in  the  top  of  the 
tank  well  above  the  transformer  element 
Cool  water  is  pumped  through  this  coil  and 
thus  the  heat  is  abstracted  from  the  cir- 
culating oil.  This  type  is  mostly  used  for 
large  transformers  at  central  stations  and 
indoor  substations.  The  length  of  the  colled 
pipe  necessary  is  determined  by  the  rate  of 
flow  of  the  water  and  the  total  losses  in  the 
transformer.  It  Is  generally  computed  from 
the  relation  that  water  flowing  at  the  rate 
of  3.8  gals,  per  min.  will  absorb  1000  watts, 
with  a temperature  rise  of  1*  C. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wla. 

American  Transformer  Co.,  178-182  Em- 
mett SL,  Newark,  N.  J.  “American.” 
“Custom  Made.” 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co..  Ltd.,  St. 
Catharines,  Ont.,  Can. 
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anadiaa.  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
madian  Westlnghouse  Co.,  Ltd.,  Sanford 
and  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse.” 

ibricated  Steel  Products  Corp.,  Lee- 
tonla,  Ohio. 

ENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  See  description  under 
Transformers,  high-tension,  power. — 
Adv. 

OLONEY  ELECTRIC  CO.,  7th  and  Hick- 
ory Sts.,  St  Louis,  Mo. 

)loney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont,  Can. 

TTSBURGH  TRANSFORMER  CO..  Col- 
imbus  and  Preble  Aves.,  Pittsburgh,  Pa. 
"Pittsburgh."  See  description  under 
Transformers,  medium  voltage,  miscel- 
laneous.—Adv. 

igner  Electric  Mfg.  Co.,  6400  Plymouth 
Lve.,  St.  Louis,  Mo. 

3STINOHOUSE  ELECTRIC  & MFG. 
/O.,  East  Pittsburgh,  Pa.  (See  display 
dv.,  pages  1396-1402.) 

ANSFORMERS,  WELDING.— Welding 
formers  are  used  to  provide  low-volt- 
iurrent  used  in  welding.  The  primary 
jally  wound  for  the  ordinary  dlstribu- 
voltages,  although  they  are  used  on 
r voltage  circuits  at  times.  They  are 
led  with  secondaries  of  usually  only 
urn  of  large  conductor  so  as  to  give 
large  currents  at  very  low  voltage  for 
ng  metals.  The  transformer  is  usually 
ted  with  suitable  water-cooled  jaws 
>ther  auxiliaries  to  form  a complete 
lg  machine  or  outfit. 


lufacturers: 


irioan  Transformer  Co.,  178-182  Em* 
ett  St.,  Newark,  N.  J.  ‘‘American,” 
Custom  Made.” 

ter  Electric  Works,  8065  Lincoln  Ave., 
ilcago.  111. 

adian  General  Electric  Co.,  Ltd.,  212 
ng  St.,  W.,  Toronto,  Ont.,  Can. 
gan  Electric  Mfg.  Co.,  2987  Franklin 
, Detroit,  Mich. 

trie  Heat  Control  Co.,  The,  2711 
urch  Ave.,  Cleveland,  Ohio.  “King.” 
‘ERPRISE  ELECTRIC  CO.,  THE, 
arren,  Ohio.  “Peerless.”  (See  display 
v.,  page  1328.) 

and  Electric  Riveter  Co.,  509  West 
d Trust  Bldg.,  Philadelphia,  Pa. 
veland.” 

Icated  Steel  Products  Corp.,  Lee- 
tia,  Ohio. 

PERSON  ELECTRIC  MFG.  CO.,  426- 
S.  Green  St.,  Chicago,  111. 

LMAN  ELECTRIC  CO.,  Bay  City, 
;h. 


ty  Electric  Corp.,  Port  Chester,  N.  Y. 
r Co.,  Bertrand  F.,  High  and  Canal 
Trenton,  N.  J.  (Exclusive  distri- 
ct*. Betts  & Betts  Corp.,  511  W.  42nd 
New  York,  N.  Y.) 

ONEY  ELECTRIC  CO..  7th  and  Hick- 
Sts.,  St.  Louis.  Mo. 
iey  Electric  Co.  of  Canada,  Ltd., 


idsor,  Ont.,  Can. 

xd  Electric  Co.,  Warren,  Ohio, 
ckard.” 

ig  Electrical  Corp.,  2711  Church 
Cleveland,  Ohio. 

arson  Electric  Mfg.  Co.,  501  S.  Jef- 
yn  St.,  Chicago,  111. 

7INGHOUSE  ELECTRIC  & MFG. 

East  Pittsburgh,  Pa.  (See  display 
, pages  1895-1402.) 


SI  ENT  PHENOMENA-— Any  elec- 
nagnetic  phenomena  that  gre  tern- 
present  in  electric  circuits  or  sp- 
are termed  transients.  These 
ina  usually  occur  on  a-c.  circuits 
me  of  the  conditions  are  changed, 
switching,  a change  In  load,  a 
cult,  an  arc  across  an  insulator. 


SIL. — Trade  name  for  lubricating 
ifactured  by  the  General  Electric 
•nectady,  N.  Y. 

»IT. — Trade  name  for  steam  pumps 
:ured  by  the  National  Transit 
Machine  Co.,  Oil  City,  Pa. 

SITE. — Trade  name  for  asbestos 
lufactured  by  Johns-Manville,  Inc., 
Ave.  * and  41st  St.,  New  York, 


►LATOR,  TELEPHONE.  — See 
elephone. 

MISSION  LINE8,  CONSTRUC- 
r. — Transmission  lines  are  those 
ivey  energy  In  bulk  from  point  of 
> point  of  distribution  or  utiliza- 
/’oltages  higher  than  those  corn- 
ed for  distribution  purposes,  usual- 
,000  volts.  These  lines  are,  how- 
two  general  types,  (a)  those 
•liver  energy  at  various  points 
line,  and  (b)  those  which  deliver 


all  their  energy  at  one  or  perhaps  two 
points. 

The  lines  which  deliver  energy  to  towns 
and  industries  along  their  route  are  in  ef- 
fect merely  high-voltage  distribution  sys- 
tems, but  from  the  point  of  view  of  line 
construction  they  are  classed  with  trans- 
mission systems.  The  number  of  such 
systems  is  great  and  increasing  steadily, 
since  economy  of  production  requires  that 
the  generating  stations  formerly  main- 
tained in  each  town  or  industrial  plant 
give  way  to  energy  produced  in  a large  and 
efficient  station  located  with  reference  to 
adequate  supplies  of  coal  and  water,  or 
perhaps  driven  by  water  power. 

These  high-voltage  distribution  lines  are 
operated  at  voltages  from  6,600  to  33,000, 
but  for  the  most  part  below  25,000  volts. 
The  distances  would  in  many  cases  make 
a higher  voltage  desirable,  but  the  cost  of 
transformer  stations  increases,  materially 
and  the  choice  of  routes  is  likely  to  be 
more  restricted  at  the  higher  voltages. 

The  through  lines  are  operated  at  such 
voltages  as  the  distance  and  amount  of 
load  require.  The  substation  equipment 
being  a small  part  of  the  total  cost,  the 
voltage  is  preferably  made  a little  more 
than  1,000  volts  per  mile,  for  distances  less 
than  100  miles.  The  construction  for  im- 
portant lines  is  often  of  steel  and  carried 
on  private  right-of-way  by  the  most  di- 
rect route. 

In  selecting  the  route  for  lines  which 
are  to  be  tapped  at  various  points,  high- 
ways and  railroad  rights-of-way  form  the 
natural  channels  to  be  followed.  Such 
lines  are  carried  from  town  to  town  and 
where  the  railroad  route  is  shorter  than 
the  highways  it  is  often  desirable  to  ar- 
range for  a right-of-way  along  (but  usual- 
ly to  one.  side  of)  the  railroad  property. 

When  energy  is  not  likely  to  be  taken 
from  the  line  along  the  route,  highways 
are  used  for  the  lower  voltage  lines  carry- 
ing less  important  service,  as  this  is  usual- 
ly the  most  feasible  plan.  But  for  lines 
at  voltages  over  50,000  a private  right-of- 
way  or  a long-time  easement  is  often 
found  best.  This  makes  it  possible  to  run 
the  line  by  the  most  direct  route  across 
country  without  regard  to  highways. 

Lines  along  highways  are  usually  on 
wood  poles  with  pin -type  insulators.  Small 
lines  are  carried  on  a two-pin  arm  with 
the  third  wire  on  the  pole  top.  Others 
use  two  two-pin  arms  with  one  wire  on 
the  lower  arm  and  perhaps  a ground  wire 
for  lightning  protection  on  the  pole  top. 
Where  two  circuits  are  on  the  same  pole 
a four-pin  arm  is  used  above  and  two 
wires  are  carried  at  the  ends  of  the  sec- 
ond arm. 

Where  the  width  of  the  right-of-way 
permits,  lines  carrying  heavier  conductors 
are  sometimes  doubled.  This  is  done  by 
inclining  the  poles  toward  each  other  to 
make  an  A-frame,  or  by  setting  them  erect 
about  10  ft.  apart  and  attaching  double- 
length crossarms  to  each  pair  of  poles. 
In  places  where  reinforcement  against  side 
stresses  is  required,  braces  are  attached 
from  the  lower  part  of  one  pole  to  a point 
about  12  ft.  higher  on  the  othfr  pole.  This 
construction  presents  some  difficulties  in 
handling  the  wires  between  the  poles,  and 
the  flexible  type  of  steel  tower  is  therefore 
often  used  under  circumstances  which 
would  require  double-pole  lines. 

Steel  construction  is  often  used  in  east- 
ern states  where  stdel  is  readily  available 
In  places  where  pole  construction  would 
be  preferred  In  rough  country.  For  im- 
portant lines  structural  steel  poles  set  in 
concrete  are  found  quite  frequently  in  east- 
ern states.  These  are  required  where  poles 
of  unusual  height  are  needed,  and  where 
the  space  available  for  foundations  does 
not  permit  the  use  of  a tower.  Railroad 
and  river  crossings  and  lines  carried 
through  railroad  yards  are  often  supported 
on  such  poles.  Tubular  steel  poles  and 
expanded  truss  poles  are  used  to  some 
extent  for  lines  supplying  electric  railway 
service. 

For  important  service  along  private 
rights-of-way  the  steel  tower  Is  found  pref- 
erable. Such  lines,  in  level  or  rolling 
country,  are  carried  on  towers  of  light 
structural  steel  shapes,  spaced  from  600  to 
600  ft.  apart  The  .height  must  be  sufficient 
to  allow  for  safe  clearance  with  15  to  20  ft. 
sag  in  the  span.  The  strength  of  the 
structure  must  be  sufficient  to  withstand 
the  combined  stresses  of  sleet  and  wind 
exerted  at  right  angles  to  the  line.  It  Is 
customary  to  assume  that  %-inch  radial 
thickness  of  sleet  may  be  accompanied  by 
a wind  pressure  of  8 lbs.  per  sq.  ft.  (72 
miles  per  hour),  and  make  the  steelwork 
strong  enough  to  withstand  It.  These  con- 
ditions are  rarely  met  In  combination  ex- 
cept, perhaps,  in  lines  passing  over  moun- 
tainous country,  but  sleet  may  be  more 
than  %-inch  thick  and  equivalent  stresses 


may  be  encountered  with  lower  wind  pres- 
sures. In  rough  country,  the  line  may  often 
be  carried  from  hill  to  hill  with  spans  of 
1,000  to  *2,000  ft.  or  more.  The  towers  and 
foundations  for  such  lines  must  usually  be 
designed  for  the  condition  at  each  tower 
location. 

The  insulators  for  transmission  lines  are 
perhaps  the  most  vital  part  of  the  system, 
since  the  reliability  of  the  service  depends 
in  large  measure  upon  their  dependability. 
Lines  up  to  about  40,000  volts  are  quite 
generally  equipped  with  pin- type  insula- 
tors. At  voltages  below  10,000  to  20,000 
volts  they  are  usually  of  two  pieces  and  at 
higher  voltages  they  are  in  three  or  four 
parts.  The  number  of  petticoats  and  their 
diameter  is  steadily  increased  with  rising 
voltages,  and  experience  has  indicated  that 
It  is  a material  help  to  continuity  of  serv- 
ice to  use  an  insulator  rated  at  a voltage 
25  to  60%  higher  than  the  working  voltage 
of  the  line.  This  gives  higher  flash-over 
values,  greater  mechanical  strength,  and 
higher  factor  of  safety  generally. 

At  the  higher  voltages,  the  suspension 
type  insulator  is  standard,  and  it  is  some- 
times used  at  lower  voltages  where  there 
is  probability  of  the  voltage  being  in- 
creased later.  The  string  of  suspension 
units  varies  from  three  to  six  or  more  In 
number.  The  potential  gradient  along  the 
string  is,  however,  not  uniform  and  the 
addition  of  more  units  is  of  less  value  as 
the  number  Is  increased  beyond  four.  The 
extra  units  are,  however,  of  value  as  re- 
serve insulator  capacity  in  case  any  of  the 
units  is  short-circuited  or  weakened  by 
puncture.  One  or  two  units  beyond  the 
probable  flash-over  voltage  are,  therefore, 
usually  provided. 

With  the  suspension  type,  provision 
must  be  made  at  turns  for  transmitting  the 
tension  of  the  line  without  drawing  the 
conductor  too  near  to  the  tower  for  safe 
clearance.  This  is  accomplished  in  most 
cases  by  treating  the  insulator  string  at 
the  corner  tower  as  a strain  insulator,  and 
using  a separate  string  for  each  adjacent 
span.  This  turns  the  units  to  an  approxi- 
mately horizontal  position  and  puts  them 
under  the  line  tension.  The  failure  of  in- 
sulators is  likely  to  be  first  observed  at 
such  points. 

Considerable  trouble  has  b^en  expet ieO'cW 
in  suspension  insulators  lit;  xeccpt  AwS 
due  to  an  aging  effect  tftb  ’ Character  ,frf 
which  is  receiving  considerable  ^ttjentmn. 

Lines  are  generally  protect, 6a  Jrdm  light- 
ning by  a ground  wire  cAmeff , hbovevtnfe 
line  and  grounded  several V ttyVes 1 in’^a-vh 
mile.  Copperclad  steel  is  a^d^taWfe  typfe 
of  conductor  to  use  for  this  purpose,  but 
galvanized  strand  is  very  common.  In  the 
vicinity  of  transformers  and  cable  poles 
lightning  arresters  are  required.  These  are 
or  the  multipath  or  horn-gap  type  on  the 
less  important  lines  and  of  electrolytic  or 
gelatinous  type  on  more  important  service. 

The  sag  of  conductors  varies  with  the 
length  of  span,  size  of  conductor  and  ten- 
sion to  which  it  is  drawn  up.  The  tension 
should  not  exceed  one-half  the  ultimate 
breaking  strength  of  the  conductor  when 
it  is  loaded  with  sleet,  and  the  thermometer 
is  at  0°.  The  tension  being  fixed  by  these 
assumptions,  the  sag  is  found  by  the  formu- 
la, s = W!V(8T),  in  which  W is  the  weight 
of  a foot  of  the  conductor  with  ice,  1 is  the 
length  of  the  span,  and  T is  the  tension. 
This  is  the  minimum  sag  which  should  be 
used,  but  it  is  often  desirable  to  use  a 
greater  sag  in  order  to  ease  the  stresses  on 
the  supporting  structures.  The  sag  varies 
somewhat  with  expansion  and  contraction 
and  if  wire  is  strung  at  summer  tempera- 
tures, allowance  must  be  made  for  contrac- 
tion and  resulting  increase  of  tension  at 
winter  temperatures.  (Also  see  Transmis- 
sion systems,  development  of.) 

TRANSMISSION  LOSS,  TELEPHONE 
LINE. — Weakening  of  transmitted  speech 
by  lines  and  apparatus.  It  is  measured  in 
terms  of  standard  cable  (88  ohms  and 
0.054  mf.  per  mile). 

TRANSMISSION  STANDARD,  TELE- 
PHONE LINE. — A measure  of  allowable 
transmission  loss  permitted  in  any  given 
case.  The  total  over-all  commercial  limit 
has  been  assumed  to  be  30  miles  standard 
cable  with  a certain  kind  of  apparatus  at 
each  end. 

TRANSMISSION  STRUCTURES,  STEEL. 
— See  Structures,  steel,  special  for  trans- 
mission lines,  etc.;  also  A-frames;  Towers, 
steel,  transmission  line. 

TRANSMISSION  SYSTEM8,  DEVELOP- 
MENT OF. — Alternating-current  systems 
having  been  Introduced  in  1886,  for  the  pur- 
pose of  supplying  at  higher  voltages  dis- 
tricts in  which  the  distances  were  too 
great  for  110- volt  supply.  It  was  but  natural 
that  still  higher  voltages  should  be  pro- 
posed for  transmission  to  greater  distances. 


766 


Digitized  by 


TRANSMITTER 


E M F ELECTRICAL  YEAR  BOOK 


TRANSMITTERS 


The  first  long-distance  transmission  lines 
were  constructed  in  the  United  States  in 
1889.  Two  single-phase,  10,000-volt  sys- 
tems were  placed  in  service  between  Ore- 
gon City  and  Portland,  Ore.,  a distance  of 
13  miles,  and  between  Pomona  and  San 
Bernardino,  Cal.,  a distance  of  29  miles. 
The  first  three-phase  long-distance  sys- 
tems to  be  Installed  were  in  Europe,  since 
the  alternating-current  system  had  been 
first  developed  there.  Systems  of  10,000 
volts  were  installed  to  transmit  energy 
from  Lauffen  to  Frankfort  in  Germany,  and 
from  Deptford  to  London  in  England  in 
1891-2,  and  these  are  of  great  interest 
since  most  of  the  problems  of  high-volt- 
age insulation  of  transformers,  cables  and 
overhead  lines  had  to  be  met  and  in  a 
measure  overcome  before  these  installa- 
tions could  go  into  service.  Swiss  en- 
gineers and  manufacturers  were  identified 
with  these  first  undertakings,  perhaps  be- 
cause of  their  familiarity  with  hydroelec- 
tric practice. 

The  development  of  three-phase  trans- 
mission enterprises  in  America  began  about 
the  same  time  and  proceeded  rapidly  under 
the  impetus  of  the  presence  of  water 
powers,  many  of  which  were  within  reach 
of  a power  market.  Hydroelectric  plants 
were  installed  and  delivered  energy  to 
lines  at  10,000  and  15,000  volts  in  Colorado. 
California,  Oregon  and  other  western 
states,  between  1891  and  1894. 

The  development  of  power  at  Niagara 
Falls  began  in  1893,  with  transmission  to 
Buffalo  and  to  industries  which  soon  lo- 
cated nearby  to  use  the  power.  This  plant 
was  unique  In  that  it  was  the  first  25- 
cycle  plant  in  America,  this  frequency  hav- 
ing been  chosen  because  it  was  expected 
that  a considerable  part  of  the  energy 
would  be  converted  to  direct  current  by 
synchronous  converters.  Direct  current 
was  required  for  certain  electrolytic  pro- 
cesses which  were  established  near  Niagara 
Falls  to  avail  themselves  of  cheap  power. 
Aluminum,  carborundum  and  certain 
chlorine  products  were  made  available  in 
quantity  for  the  first  time  by  the  Niagara 
Falls  development. 

In  1897,  the  Edison  systems  first  availed 
themselves  of  the  alternating-current  sys- 
tem for  the  transmission  of  energy  from 
station  to  station  in  bulk.  Synchronous 
converters  were  employed  to  produce  direct 
current  from  25-cycle  a-c.  supply,  trans- 
mitted at  6.600  to  10,000  volts.  This  made 
possible  the  use  of  large  generator  units 
at  the  main  station  with  the  most  economi- 
cal types  of  prime  mover,  and  saved  the 
expense  of  running  the  small  stations  dur- 
ing long  periods  of  the  day  when  the  load 
was  small  and  the  cost  of  production  very 
high.  These  small  stations  were  shut  down 
except  for  the  periods  of  the  heavy  load, 
thus  saving  both  labor  and  fuel  during  16 
of  the  24  hours. 

This  joining  of  forces  with  a-c.  transmis- 
sion has  made  It  possible  for  d-c.  systems 
to  continue  in  operation  with  a degree  of 
economy  comparable  with  that  of  a-c.  dis- 
tribution systems. 

The  discussion  of  frequencies  which 
too.k  place  before  the  Niagara  develop- 
ment proceeded  served  to  emphasize  the 
disadvantages  of  the  125  and  133-cycle  sys- 
tems which  had  been  common  and  re- 
sulted In  the  adoption  of  60  cycles  as  a 
compromise  between  the  severe  limita- 
tions of  a frequency  of  25  cycles,  which 
gave  very  unsatisfactory  lighting  service 
and  the  frequencies  above  100  cycles  which 
accentuated  voltage  fluctuations  very  bad- 
ly. It  is  unfortunate  that  the  compromise 
was  not  made  at  50  cycles  as  this  would 
have  simplified  the  design  of  frequency 
changers  which  are  often  needed  to  form 
a connecting  link  between  25  and  60-cycie 
systems.  Voltages  were  increased  by  grad- 
ual steps  each  year  as  experience  was 
gained  in  the  manufacture  of  high-voltage 
equipment  and  line  insulators. 

Increase  of  Line  Voltage.  By  the  year 
1.900  lines  had  been  built  at  22,000,  33,000 
and  In  a few  cases  at  40,000  volts  in  the 
western  states.  With  these  increases  the 
permissible  distance  was  correspondingly 
increased,  since  with  copper  conductors  it 
happens  that  a three-phase  line  has  a loss 
of  10%  when  the  length  in  miles  is  the 
same  as  the  number  of  kilovolts  (thousands 
of  volts),  of  line  pressure,  and  the  cur- 
rent is  one  ampere  per  1,000  circular  mils 
in  each  line  conductor.  This  means  that  a 

40.000- volt  line  can  be  twice  as  long  as  a 

20.000- volt  line,  and  (if  the  size  of  con- 
ductor is  the  same),  can  carry  twice  as 
much  load  with  the  same  percentage  of 
loss,  as  a 20,000-volt  line. 

As  distances  were  increased  more  water 
powers  were  brought  within  economical 
range  and  further  impetus  was  given  to  in- 
crease in  voltages  in  order  to  reach  others 
between  1910  and  1918  the  advance  stopped 


at  150,000.  The  highest  voltage  transmis- 
sion line  operating  at  present  is  the  150,000- 
volt  line  transmitting  240  miles  from  Big 
Creek  to  Los  Angeles,  Cal.  A 165,000-volt 
line  is  now  being  constructed  in  California. 
The  longest  high-voltage  transmission  line 
now  operates  at  87,000  and  55,000  volts  in 
different  sections  and  transmits  a distance 
of  539  miles  from  Mono  County,  Cal.,  to 
Yuma,  Ariz. 

The  interconnection  of  large  power  sys- 
tems In  the  last  few  years  has  Indicated  the 
desirability  of  further  increase  in  line  volt- 
age. The  most  ambitious  scheme  in  this 
direction  is  the  220,000-volt,  1,100-mile 

transmission  line  which  has  been  proposed 
to  interconnect  all  of  the  California  power 
companies,  as  an  economic  necessity,  to 
transfer  large  amounts  of  power  from  one 
system  to  another  when  it  is  most  needed. 
The  combined  power  capacity  of  the  line  is 
to  be  1,500,000  kw.,  and  because  of  its  func- 
tion, which  is  in  the  nature  of  a busbar,  it 
is  called  a transmission  bus.  The  proposed 
system  is  to  be  a 60-cycle  system  through- 1 
out,  although  some  of  the  present  systems 
are  50-cycle.  This  is  because  an  inter- 
connection of  such  large  power  sources 
through  frequency  changers  would  be  un- 
economical, limit  the  exchange  of  power 
and  increase  tremendously  the  required 
operating  vigilance.  One  part  of  the  pro- 
posed system  now  operating  a 240-mile  line 
at  150,000  volts  can  be  operated  at  220,000 
volts  without  material  change.  The  towers 
allow  sufficient  clearance  and  by  lengthen- 
ing the  nine-unit  string  of  suspension  in- 
sulators to  eleven  units  the  insulation  will 
be  ample.  The  spacing  of  the  line  con- 
ductors is  proposed  to  be  17  ft.  6 ins. 

Effect  of  Voltage  Increase  on  Line  Con- 
struction. The  steady  advance  in  voltage 
necessitated  a complete  change  in  the  type 
of  overhead  line  construction,  after  the 
voltage  had  passed  50,000.  Below  this  point 
insulators  carried  on  pins  with  wood  cross- 
arms  had  been  standard  practice.  The  early 
insulators  were  of  glass,  since  the  manu- 
facture of  porcelain  for  such  purposes  had 
not  been  developed,  and  molded  glass  was 
less  expensive.  However,  as  the  size  and 
number  of  petticoats  was  increased  to  meet 
increased  voltages,  the  difficulties  of  break- 
age in  service  began  to  multiply  and  porce- 
lain was  substituted  for  the  glass.  Porce- 
lain insulators  were  made  in  two,  three  or 
four  pieces  and  cemented  together  after  be- 
ing fired.  This  removed  the  difficulty  due 
to  internal  stresses  and  gave  a mechani- 
cally stronger  support  for  the  line  con- 
ductor. 

Each  successive  Increase,  however,  added 
to  the  weight  of  the  insulator  and  to  the 
length  of  tne  pin,  necessitating  the  use  of 
steel  pins  with  threaded  thimbles  for  the 
attachment  of  the  insulator.  Above  50,000 
volts.  Individual  insulators  were  about  one 
foot  In  diameter  and  weighed  about  15  lbs. 

These  limitations  suggested  the  use  of 
two  or  more  insulators  in  series,  and  this 
was  most  conveniently  done  by  suspending 
the  insulators  from  the  crossarms  instead 
of  carrying  them  on  a pin  set  into  the  arm. 
Thus  the  suspension  type  of  Insulator  be- 
came standard  for  the  higher  voltages  and 
is  used  quite  universally  for  lines  above 
50.000  volts. 

The  various  units  are  of  a single  piece 
of  porcelain  from  6 to  10  ins.  in  diameter 
with  corrugations  on  the  under  side  and 
with  galvanized  steel  connecting  terminals, 
by  which  they  are  secured  to  each  other, 
to  the  support  and,  at  the  bottom,  to  the 
line  conductor. 

The  use  of  suspended  strings  which  have 
more  or  less  freedom  to  sway  laterally  in 
the  wind,  made  it  necessary  to  keep  the 
strings  a safe  distance  away  from  the  pole 
or  tower,  and  near  the  ends  of  the  arm. 
This  resulted  in  the  three  conductors  be- 
ing mounted  in  a vertical  plane,  on  one 
side.  the  other  side  being  occupied  by  or 
reserved  for  a second  circuit.  After  a few 
years’  experience  with  sleet  it  was  found 
desirable  to  have  the  middle  conductor  a 
little  to  one  side  of  the  others,  as  the 
sleet  in  melting  off  would  drop  from  one 
of  the  lower  wires  first  in  some  cases,  al- 
lowing it  to  rise  dangerously  near  to  the 
ice-loaded  conductor  above  it. 

The  extent  of  insulator  failures  and  the 
Increasing  cost  of  insulators  with  increas- 
ing voltages  suggested  the  desirability  or 
minimizing  the  number  of  insulators  by 
lengthening  the  spans.  The  prevailing 
practice  for  wood  pole  lines  of  using  150-ft. 
spans  was  increased  to  250-ft , reducing  the 
number  of  insulators  about  40%.  With 
heavy  conductors  and  with  two  circuits  the 
loading  of  poles  was  too  great  for  safety 
and  double-pole  lines  were  resorted  to  in 
many  cases. 

In  mountainous  districts  where  the  line 
could  be  carried  from  one  eminence  to  an- 
other longer  spans  were  the  rule  and  this 
demanded  structures  stronger  than  wood 
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poles  would  afford.  Steel  towers  were 
thus  made  a part  of  such  lines  and  the 
necessary  details  of  cement  foundations 
and  conductor  supports  were  developed.  As 
conductor  sizes  became  larger  and  exper- 
ience with  wind  and  sleet  demanded,  the 
use  of  steel  structures  was  extended  to 
important  lines  in  more  level  country  and 
span  lengths  of  500  to  600  ft  were  found 
to  be  most  economical.  (Also  see  Trans- 
mission lines,  construction  of.) 

Economic  Effect  of  Power  Transmission 
Systems.  Between  1905  and  1910  the  con- 
struction of  intercity  lines  was  begun  for 
the  purpose  of  supplying  groups  of  cities 
and  villages  from  one  large  generating 
station,  thus  effecting  great  economies  by 
shutting  down  small  and  inefficient  stations 
at  least  for  most  of  the  year. 

Extensive  systems  operating  at  trans- 
mission voltages  up  to  40,000  were  thus 
built  up  In  various  parts  of  the  country. 
These  systems  were  then  added  to  by  es- 
tablishing outdoor  transformer  substations 
to  supply  villages  through  or  near  which 
they  ran  in  which  no  electric  service  had 
before  been  given.  In  coal-mining  districts 
they  were  also  extended  to  supply  power 
for  mining  purposes  and  to  industries  lo- 
cated away  from  city  supply  systems. 

In  some  parts  of  the  country  power  was 
supplied  for  pumping  water  for  irrigation, 
or  for  the  drainage  of  overflowed  lands. 
Thus  the  large  capacity  of  higher  voltage 
lines  was  applied  to  the  economic  supply 
of  power  in  large  blocks  from  sources 
where  it  could  be  generated  cheaply  from 
water  or  coal,  and  the  net  result  has  been 
a vast  saving  in  the  consumption  of  fuel 
and  a tremendous  addition  to  the  industrial 
power  facilities  of  the  country. 

The  super-power  survey  now  being  con- 
ducted ‘by  the  United  States  Geological 
Survey  in  the  metropolitan  and  Industrial 
district  lying  between  Boston,  Mass.,  and 
Washington,  D.  C.,  aims  at  a survey  of 
all  existing  and  potential  power  sources 
in  this  extensive  area  with  the  aim  of 
showing  how  all  these  may  be  co-ordinated 
and  interconnected  by  high-voltage  trans- 
mission lines  so  as  to  meet  the  great  power 
demands  in  the  most  economical  manner 
and  conserve  fuel  resources  in  the  most 
effective  way. 

TRANSMITTER  ARM.  — A mounting 
piece  to  hold  the  transmitter  out  from  a 
base  and  to  permit  vertical  adjustment  to 
the  varying-  heights  of  users.  On  the  ho- 
tel type  telephone  it  practically  vanished  by 
becoming  merely  a pivot. 

TRANSMITTER  BUTTON,  TELEPHONE. 

— A colloquial  expression  for  microphone 
cell. 

TRANSMITTER.  MAGNETO.  — A polar- 
ized receiver  will  act  as  a transmitter 
if  the  user  speaks  rather  loudly  into  the 
ear  cap.  The  diaphragm,  vibrated  by  the 
voice,  varies  the  magnetic  strength  of 
the  pole  pieces  and  thus  generates  current 
in  the  line.  The  first  electric  telephone 
operated  in  this  way. 

TRANSMITTER,  TELEPHONE.— This  Is 
the  part  of  a telephone  set  which  converts 
sound  waves  in  air  into  talking  current 
(alternating  current).  It  consists  of  a 
mouthpiece  to  collect  the  sound  and  a 
diaphragm  vibrated  by  the  sound.  The 
diaphragm  moves  one  of  two  electrodes  be- 
tween which  is  granular  carbon.  The 
varying  pressure  thus  produced  varies  the 
electrical  resistance  and  thus  varies  the 
direct  current  which  is  flowing  through  the 
transmitter.  The  two  electrodes  and  the 
grahulaf  carbon  are  called  the  "microphone 
cell." 

TRANSMITTERS,  RADIO.  — A radio 
transmitter  is  a complete  set  of  apparatus 
for  the  production  of  alternating  current 
of  high  frequency  and  permitting  its  radia- 
tion as  electromagnetic  waves.  Transmit- 
ters therefore  are  varied,  depending  upon 
the  nature  of  the  communication  desired 
and  upon  the  distance  over  which  the  mes- 
sages will  be  transmitted.  The  manufac- 
turers listed  here  make  radio  transmitters, 
sometimes  as  standard  sized  equipments 
and  also  as  special  equipment.  For  a com- 
plete description  of  the  apparatus  used, 
see  Radio  telegraph  transmitting  appara- 
tus; also  Radio  telephone  transmitting  ap- 
paratus. 

Manufacturers: 

American  Radio  & Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York.  N.  Y.  "Bunnell." 

Chicago  Radio  Laboratory,  Rave  ns  wood 
and  Schreiber  Aves.,  Chicago,  111.  "Hy- 
Rad." 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

DeForest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal.  "Radiophone." 
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De  Forest  Radio  Telephone  & Telegraph 
Co.,  1415  Sedgwick  Ave.,  New  York, 
N.  Y. 

Federal  Telegraph  Co.f  812  Hobart  Bldg., 
San  Francisco,  Cat  “Federal.’' 

3ray  & Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

5REBE  & CO.,  INC.,  A.  H.,  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
“Grebe  Radio.” 

IOLTZER-CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
Cennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

[ilbourne  & Clark  Mfg.  Co.,  3451  E. 
Marginal  Way,  Seattle,  Wash.  “K  & 
C.” 

:iltzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

iberty  Electric  Corp.,  Port  Chester,  N. 
Y. 

ercury  Radio  Appliance  Co.,  672  Broad- 
way, Brooklyn,  N.  Y.  “Meraco.” 
odern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Modern.” 
ew  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
“Universal.” 

idio  Corp.  of  America,  233  Broadway, 
New  York,  N.  Y. 

idio  Service  & Mfg.  Co.,  454  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  Y.  “Radio 
Service.” 

GNAL  ELECTRIC  MFG.  CO..  Menomi- 
nee, Mich.  “Signal.” 
non,  Emil  J.,  217  Broadway,  New 

iTork,  N.  Y.  “Elwell.” 
ilcox  Laboratories,  Inc.,  The,  131  S. 
Fairview  Ave.,  Lansing,  Mich, 
reless  Specialty  Apparatus  Co.,  C and 
^argo  Sts.,  Boston,  Mass.  “Priesa- 
Jarth.” 

ANSMITTER8,  TELEGRAPH,  MA- 
4E  TYPE. — Instruments  which,  in  re- 
*e  to  a hand-operated  control,  effect  in 
in-line  circuit  electrical  changes  neces- 
to  send  signals  over  the  line.  The 
ine  type  transmitters  are  used  to  per- 
aster  sending,  with  less  effort  for  the 
tor.  One  form,  a semiautomatic 
mitter,  consists  of  a hand-operated 
which  moves  in  a horizontal  plane, 
lever  has  an  adjustable  pendulum 
lor  which  -forms  dots  and  dashes  of 
uniform  and  regular  character.  The 
are  formed  as  long  as  the  lever  is 
against  one  contact  and  the  dashes 
held  against  the  other.  Other  ma- 
type  transmitters  operate  when  a 
ated  tape  bearing  the  message  is  fed 
hem.  In  this  way  an  operator  may 
•e  messages  on  the  tape  when  he 
t use  the  line  to  transmit  them. 

ufacturer: 

sen  Mfg.  Co.,  The,  700  E.  8th  St., 
peka,  Kans. 

NSMITTER8,  TELEPHONE,  DE8K 
ALL  8ET. — These  transmitters  are 
Uy  of  the  solid-back  type,  having  an 
ng  brass  shell.  There  are  a number 
es  of  transmitters  used,  but  they 
nerally  quite  similar.  For  common - 
’ systems,  high-resistance  transmit- 
re used.  They  have  a resistance 
ere  from  30  to  60  ohms.  The  same 
ire  sometimes  used  on  local-battery 
they  have  the  advantage  of  being 
ileal  of  current.  For  special  service 
•al- battery  service  In  general,  low- 
ice  transmitters  are  used;  these 
resistance  of  from  10  to  15  ohms, 
ties  for  announcing  trains,  paging 
in  hotels,  and  for  other  loud- 
g telephones,  special  low-resist- 
ransmitters  are  used  on  110-volt 
•cults, 
facturers: 

can  Electric  Co.,  6401  S.  State  St., 
•ago.  111. 

?o  Telephone  Supply  Co.,  1142-1228 
Beardsley  Ave.,  Elkhart,  Ind. 
il  Telephone  & Telegraph  Co.,  Buf- 
. N.  Y.  “Federal.” 

OGG  SWITCHBOARD  & SUPPLY 
Adams  and  Aberdeen  Sts.,  Chi- 
. 111.  (See  display  adv.  page  1327.) 
Electric  Co..  Genoa,  111. 
ittan  Electrical  Supply  Co.,  Inc., 
ark  PL.  New  York.  N.  Y. 

?r  Electric  Co.,  3800-3810  Ravens- 
l Ave..  Chicago,  111. 
y & Patterson.  34  Hubert  St.. 
York.  N.  Y.  “DeVeau.” 
rd  Telephone  Construction  Co., 
Monroe.  Mich. 

•crg-Carlson  Telephone  Mfg.  Co., 
University  Ave.,  Rochester,  N.  Y. 
n Electric  So.,  Inc.,  195  Broadway, 
York.  N.  Y. 

iMITTERS,  TELEPHONE,  HAND 

•ansmitters  for  use  on  hand  sets 
* with  a special  back  to  fit  into 


the  flat  brass  tubing  handle  generally  em- 
ployed. They  are  usually  smaller  than 
the  ordinary  transmitter,  having  a smaller 
diaphragm. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

American  Thermophone  Co.,  114-116  Bed- 
ford St.,  Boston,  Mass.  “Thermo- 
phone.” 

Chicago  Telephone  Supply  Co.,  1142- 
1228  W.  Beardsley  Ave.,  Elkhart,  Ind. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  (See  display  adv.  page  1327.) 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St..  Elizabeth,  N.  J.  “Modem.” 

Stanley  & Patterson,  34  Hubert  St.,  New 
York,  N.  Y.  “DeVeau.” 

Stoddard  Telephone  Construction  Co., 
The,  Monroe,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

TRANSMITTERS,  TELEPHONE,  OP- 
ERATORS’.— Transmitters  designed  to  be 
worn  by  operators.-  They  are  carried  on 
a plate  which  rests  on  the  breast,  held  by 
a strap  or  band  around  the  neck.  The 
mouthpiece  is  long  and  curved.  The  trans- 
mitter is  usually  made  similar  to  those 
used  in  the  desk  and  wall  telephones,  but 
has  a special  brass  shell.  They  are  also 
called  breast  transmitters  or  chest  trans- 
mitters. On  some  types  of  private  branch 
exchange  or  other  small  boards  the  opera- 
tor’s transmitter  is  suspended  by  cords  from 
an  adjustable  bracket  extending  forward 
over  the  top  of  the  board.  This  is  usually 
a plain  solid -back  transmitter. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart,  Ind. 

Federal  Telephone  & Telegraph  Co.,  Buf- 
falo. N.  Y.  “Federal.” 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago. 111.  (See  display  adv.  page  1327.) 

Leich  Electric  Co.,  Genoa,  111. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Stoddard  Telephone  Construction  Co., 
The,  Monroe,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 


trodes  as  a result  of  the  passage  of  the 
current,  and  not  as  its  pre-existing  neces- 
sary condition. 

TRANSPOSITION  BRACKETS.  — See 

Brackets,  transposition. 

TRANSPOSITION  OF  TELEPHONE 
LINES. — To  equalize  the  exposure  of  tele- 
phone line  wires  to  external  disturbances, 
they  are  transposed  or  caused  to  trade 
places  on  the  insulators  at  regular  in- 
tervals. In  cable  this  is  secured  by  twist- 
ing the  insulated  wires  in  pairs.  In 
order  to  transpose  open  wire  lines  in  an 
orderly  fashion  so  as  to  eliminate  cross 
talk  from  all  the  circuits  of  a large 
lead,  it  is  necessary  to  divide  the  line  into 
sections.  In  each  section  an  elaborate 
scheme  of  transpositions  is  carried  out, 
which  is  repeated  in  the  next  section. 
There  are  two  Common  forms  of  trans- 
position. 

Two-Pin  Transposition.  A transposition 
in  open  wire  lin^  made  by  dead-ending  the 
wires  on  transposition  insulators  and 
cross  connecting.  It  is  subject  to  consid- 
erable leakage  from  one  wire  of  the  pair 
to  the  other. 

Running  Transposition.  In  this  form  of 
transposition  there  Is  no  dead-ending  of 
the  line  wires.  They  are  carried  unbroken 
over  each  other.  An  older  way  is  to  let 
them  cross  each  other  on  one  transposi- 
tion insulator.  The  newer  way  uses  a 
transposition  bracket,  carrying  two  ordi- 
nary insulators,  set  vertically.  For  lines 
carrying  a phantom  circuit,  there  are 
four  insulators  on  the  transposition 
bracket.  The  newer  way  gives  better 
insulation. 

TRANSVERTER. — Trade  name  for  mo- 
tor-generators  for  motion-picture  service 
manufactured  by  the  Hertner  Electric  Co., 
1905  W.  114th  St..  Cleveland.  Ohio. 

TRAPS,  BURGLAR- ALARM  CONTACT- 
MAKING.— Contact  springs  intended  for 
mounting  in  concealed  locations  on  win- 
dows and  door  frames  and  designed  to  be 
operated  by  the  movement  of  the  windows, 
etc.,  to  complete  burglar-alarm  circuits, 
or  of  cords  under  tension  which  when  dis- 
turbed permit  a contact  mechanism  to 
complete  a burglar-alarm  circuit.  Also  see 
Springs,  burglar-alarm  contact. 

Manufacturers: 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL.  New  York.  N.  Y. 

PARTRICK  & WILKINS  CO.,  51  N.  7th 
St.,  Philadelphia.  Pa. 

UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave.,  Boston  Mass. 


TRANSMITTERS,  TELEPHONE,  SPE- 
CIAL. — Special  telephone  transmitters  are 
used  for  some  purposes,  such  as  demon- 
strations in  windows,  for  use  in  transmit- 
ting music,  etc.,  by  radio  telephone,  for  use 
in  telephones  made  in  novel  styles  for 
homes,  etc.  The  latter  class  includes 
transmitters  chased  with  gold  or  silver, 
etc.  Glass  mouthpieces  are  also  used  on 
some  of  the  special  transmitters. 

Manufacturers: 

Modern  Radio  Equipment  Co.,  27  S. 
Broad  St.,  Elizabeth,  N.  J.  “Micro- 
Fone-O-Graf.” 

Western  Electric  Co.,  Inc.,  195  »B  road  way. 
New  York,  N.  Y. 

TRANSMITTING  SETS,  RADIO.— See 

Radio  telegraph  transmitting  apparatus; 
also  Radio  telephone  transmitting  ap- 
paratus. 

TRANSPORT  NUMBERS.— N umbers 
which  express  relatively  the  carrying 
power  o?  supposed  Ions  in  solutions,  whose 
motions  towards  the  electrodes  provides  the 
mechanism  of  carrying  the  electric  current, 
according  to  the  dissociation  theory.  The 
sum  of  the  transport  numbers  of  the  two 
sets  of  ions  gives  the  electric  conductivity 
of  the  solution. 

TRANSPORT  OF  IONS.— In  the  dissocia- 
tion theory  of  solutions,  the  fact  that  the 
parts  of  an  electrolyte  appear  continuously 
at  the  electrodes  is  explained  by  assuming 
them  to  exist  a priori  in  the  solution,  be- 
fore electrolysis  is  applied,  and  to  be  di- 
rected or  attracted  to  the  two  electrodes 
by  the  electric  charges  upon  them.  This 
provides  a picture  of  the  transport  of  the 
ions  from  the  body  of  the  electrolyte  to  the 
electrodes.  It  is  more  probable  that  there 
are  no  such  pre-existing  ions,  that  the 
electric  current  passes  and  produces  chem- 
ical changes  in  the  electrolyte  at  the  elec- 
trodes, that  these  changes  in  composition 
diffuse  throughout  the  electrolyte,  and 
thus  virtually  bring  the  ions  to  the  elec- 


TRAPS, STEAM. — Steam  traps  are  in- 
stalled in  steam  mains  at  points  in  the 
system  where  water  of  condensation  would 
collect  and  must  be  drawn  off.  They  serve 
to  drain  the  water  from  these  points  and 
return  it  to  the  boilers  or  feed  tanks,  thus 
being  an  important  auxiliary  in  power 
plants.  There  are  four  principal  types  of 
steam  traps,  known  as  the  bucket,  float, 
tilting  and  expansion  types.  In  the  bucket 
type  the  condensation  flows  into  a bucket 
<>r  float  and  sinks  it.  This  bucket  is  con- 
nected with  the  discharge  valve  which  is 
opened  to  release  the  condensation  when 
the  bucket  operates.  The  tilting  type  tilts 
when  the  proper  amount  of  water  is  pres- 
ent and  returns  the  water  to  the  gravity 
drain  system.  These  types  and  the  float 
type  are  the  most  common  and  widely 
used  traps. 

Manufacturers: 

Albany  Steam  Trap  Co.,  The,  Albany, 
N.  Y. 

American  Blower  Co.,  Detroit.  Mich. 
“Detroit.” 

American  District  Steam  Co.,  N.  Tona- 
wanda,  N.  Y.  “Adsco.” 

American  Steam  Gauge  & Valve  Mfg.  Co., 
208  Camden  St.,  Boston,  Mass.  “Amer- 
ican Ideal.” 

Anderson  Co..  The  V.  D.,  1935  W.  96th 
St..  Cleveland.  Ohio. 

Armstrong  Machine  Works,  Three  Riv- 
ers. Mich. 

Burrows  Mfg.  Co.,  York,  Pa.  “Burrows.” 

Chicago  Engineer  Supply  Co.,  68  W. 
Lake  St.,  Chicago.  111. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago 
111.  “Crantilt.” 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal. Que..  Can.  “Crantilt.” 

Davis  Regulator  Co.,  G.  M..  420  Milwau- 
kee Ave..  Chicago.  111.  “Davis.” 

Elliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 
“Elliott.” 

Fisher  Governor  Co.,  The.  Marshalltown, 
Iowa. 
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Gold  Car  Heating  & Lighting  Co.,  220 
36th  St,  Brooklyn,  N.  Y.  “Gold/' 

H.  S.  B.  W.  Cochrane  Corp.,  17  St.  and 
Allegheny  Ave.,  Philadelphia,  Pa. 
“Cochrane.” 

Johns -Man ville,  Inc.,  Madison  Ave.  and 
41st  St.,  New  York,  N.  Y. 

Kitts  Mfg.  Co.,  Oswego,  N.  Y.  “Kitts.” 

Marsh  & Co.,  James  P.,  114-124  S.  Clin- 
ton St.,  Chicago,  111. 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

McAvity  & Sons,  Ltd.,  T.,  St.  John, 
N.  B.,  Can. 

Nason  Mfg.  Co.,  71  Pulton  St.,  New 
York,  N.  Y. 

Nicholson  & Co.,  W.  H.,  125  Oregon  St, 
Wilkes-Barre,  Pa.  "Wyoming.” 

Page  Boiler  Co.,  816-819  Larrabee  St, 
Chicago,  111.  “Aaball.” 

Plant  Engineering  & Equipment  Co.,  Inc., 
192  Broadway,  New  York,  N.  Y. 

Reliance  Gauge  Column  Co.,  The,  5924 
Carnegie  Avenue,  Cleveland,  Ohio. 

Sarco  Co..  Inc.,  229  Broadway,  New 
York,  N.  Y.  “Sarco.” 

Squires  Co.,  The  C.  E.,  E.  40th  St.  and 
Kelley  Ave.,  Cleveland,  Ohio. 

Strong,  Carlisle  & Hammond  Co.,  The, 
Cleveland,  Ohio.  “S.  C.  & H.” 

Templeton  Mfg.  Co.,  Business  St.  and 
Glenwood  Ave.,  Hyde  Park,  Mass. 
“Sterling.” 

Tyler  Underground  Heating  System, 
855-857  Progress  St.,  Pittsburgh,  Pa. 
“Tyler’s.” 

Walworth  Mfg.  Co.,  Boston,  Mass. 

Watson  & McDaniel  Co.,  150  N.  7th  St, 
Philadelphia,  Pa.  “McDaniel.” 

Watts  Regulator  Co.,  252  Lowell  St., 
Lawrence,  Mass.  “Lawrence.” 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati, Ohio.  “Cookson.” 

Wright-Austin  Co.,  Detroit,  Mich.  “Vic- 
tor”, “Emergency.” 

TRAPS,  VACUUM. — Vacuum  traps  are 
used  on  low-pressure  or  vacuum  return 
steam  piping  systems,  such  as  heating  sys- 
tems, to  keep  the  system  free  from  air 
and  to  drain  off  condensation.  One  type 
of  trap  operates  In  response  to  the  action 
of  thermal  members,  which  open  or  close 
a valve  by  expansion  or  contraction.  When 
air  is  present  the  member  contracts  and 
allows  the  air  to  escape,  but  when  the 
steam  comes,  the  expansion  causes  the 
valve  to  close  tightly.  When  the  steam 
condenses  the  thermal  member  opens  the 
trap  and  the  condensation  passes  into  a 
return  piping  system. 

Manufacturers: 

American  Steam  Gauge  & Valve  Mfg. 
Co.,  208  Camden  St.,  Boston,  Mass. 
“American.” 

Chicago  Engineer  Supply  Co.,  68  W.  Lake 
St.,  Chicago,  111. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Kitts  Mfg.  Co.,  Oswego,  N.  Y.  “Kitts.” 

Marsh  & Co.,  James  P.,  114-124  S.  Clin- 
ton St.,  Chicago,  111. 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

Page  Boiler  Co.,  815-819  Larrabee  St., 
Chicago,  HI.  “Aaball.” 

Strong,  Carlisle  & Hammond  Co.,  The, 
Cleveland.  Ohio.  “S.  C.  & H.” 

Templeton  Mfg.  Co..  Business  St.  and 
Glenwood  Ave.,  Hyde  Park,  Mass. 
“Sterling.” 

TRASCO. — Trade  name  for  guard  rail 
clamps,  joints,  braces,  and  other  track 
specialties  manufactured  by  the  Track 
Specialties  Co.,  Inc.,  29  Broadway,  New 
York,  N.  Y. 

TRA8H  RACKS. — Trash  racks  are  an 
important  appendage  to  a hydraulic  power 
plant.  They  are  usually  built  of  flat  iron 
bars,  from  % to  % In.  thick  and  2 or  3 
Ins.  wide,  spaced  1%  or  2 ins.  apart,  with 
the  flat  sides  parallel  to  the  flow.  They 
extend  from  above  the  head  water 
level  to  the  bottom  of  the  forebay  and  are 
set  at  an  angle  of  about  30°  from  the 
vertical,  to  facilitate  cleaning  with  a rake. 
The  purpose  is  to  strain  out  floating  mat- 
ter which,  If  not  removed  at  this  point, 
would  be  carried  into  the  turbines  and 
might  cause  serious  damage.  It  is  neces- 
sary that  these  racks  be  strong  enough 
to  sustain  the  entire  head  of  water,  as  the 
accumulation  of  matter  may  completely 
clog  up  the  passage. 


TRAVELER. — Trade  name  for  automo- 
bile tires  manufactured  by  the  Traveler 
Rubber  Co.,  Box  589,  Bethlehem,  Pa. 

TRAVELER  RUBBER  CO.— Box  589, 
Bethlehem,  Pa.  Manufacturer  of  tires  for 
electric  vehicles  and  soft  rubber  products. 
Business  established  1916.  President, 
Gdela  Rigaudiere;  vice-presidents,  Victor 
Durand,  Jr.;  G.  J.  P.  Raub;  secretary  and 
treasurer,  E.  E.  Pollard;  sales  manager. 
John  J.  Lamond.  Branch  Office,  819  N. 
Broad  St,  Philadelphia,  Pa. 

TRAY8,  STORAGE  BATTERY.— These 
trays  are  used  to  hold  a set  of  cells  in 
electric  vehicles  and  trucks.  They  are 
wooden  crate -like  boxes,  usually  impreg- 
nated with  paraffin  or  coated  with  an  acid- 
resisting  paint  or  enamel  and  provided 
with  strong  handles  for  carrying  and  pulling 
the  box  from  its  compartment.  Terminals 
for  the  set  of  cells  within  the  tray  are 
usually  mounted  on  one  end  of  the  tray. 
These  trays  differ  from  battery  boxes  In 
that  the  sides  usually  consist  of  horizontal 
slats  instead  of  solid  boards. 

Manufacturer: 

Electric  Storage  Battery  Co.,  The,  19th 
St.  and  Allegheny  Ave.,  Philadelphia, 
Pa. 

T.  R.  B. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  Mitchell  Vance 
Co.,  Inc.,  503-511  W.  24th  St.,  New  York, 
N.  Y. 

TREAD8,  FLOOR,  CONTACT-MAKING. 
—See  Floor  treads,  contact-making. 

TREADS,  SAFETY,  FOR  CAR  STEPS, 
STAIRWAY8,  ETC.— Safety  treads  are 
strips  of  antislip  material  which  are  placed 
on  the  treads  of  car  steps  and  stairways 
and  at  the  places  where  there  is  danger 
of  persons  losing  their  footing  by  reason 
of  slippery  walking  surface.  Safety  treads 
are  made  of  a variety  of  materials,  such 
as  metal  with  lead  inserts,  metal  with 
abrasive  inserts,  metal  with  the  antislip 
material  cast  integral,  paper  with  abrasive 
surface,  cast  or  rolled  metal  with  numer- 
ous raised  portions  having  gripping  edges, 
etc.  All  types  have  been  tried  and  are 
successfully  used.  A safety  tread  should 
retain  its  antislip  qualities  throughout  its 
wearing  life  and  should  not  break  because 
of  weight  carried  or  action  of  the  elements. 
Such  treads  are  a necessary  part  of  the 
equipment  of  all  cars  and  greatly  minim- 
ize accidents  on  car  steps.  Likewise  on 
stairways  safety  treads  reduce  accidents 
materially  and  are  a good  investment. 
On  stairways  that  are  likely  to  be  wet  or 
slippery  from  any  other  cause  they  should 
be  Insisted  on. 

Manufacturers: 

American  Abrasive  Metals  Co.,  Hudson 
Terminal  Bldg.,  New  York,  N.  Y. 
“Feralun.” 

American  Mason  Safety  Tread  Co.,  125 
Perry  St.,  Lowell,  Mass.  “Mason.” 

Irving  Iron  Works  Co.,  Long  Island  City, 
N.  Y. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

Norton  Co.,  Worcester,  Mass. 

Stanwood  Equipment  Co.,  308  N.  Michi- 
gan Aye.,  Chicago,  111. 

Universal  Safety  Tread  Co.,  40  Court  St., 
Boston,  Mass.  “Universal.” 

VoorheeB  Rubber  Mfg.  Co..  20-56  Bost- 
wick  Ave.,  Jersey  City,  N.  J. 

TREADWELL  CONSTRUCTION  CO.— 
Midland,  Pa.  Manufacturer  of  smoke 
stacks,  tanks,  penstocks,  etc.  President, 
J.  H.  Killinger;  vice-president  and  gen- 
eral manager,  A.  A.  Neave;  secretary  and 
treasurer.  W.  I.  Gassert;  sales  manager, 

A.  J.  McVay. 

TREAT  'EM  ROUGH. — Trade  name  for 
tanks  manufactured  by  the  Fabricated 
Steel  Products  Corp.,  Leetonia,  Ohio. 

TRECO.  — Trade  name  for  electric 
whistles  manufactured  by  the  Russell  Elec- 
tric Co.,  Danbury.  Conn. 

TREE  TRIMMERS  OR  PRUNER8.— 

These  are  tools  often  used  by  linemen  and 
maintenance  men  in  stringing  or  caring 
for  lines  in  suburbs  or  other  districts 
where  branches  of  trees  are  in  the  way. 
They  consist  of  a pair  of  heavy  pruning 
shears  or  a special  knife  consisting  of  a 
movable  blade  and  fixed  rest  that  is  placed 
directly  under  the  branch  to  be  cut.  The 
shekrs  or  knives  are  always  mounted  on  a 
long  pole  so  that  the  branches  may  be 
reached  from  the  ground.  They  are  used 
only  for  small  branches,  the  larger  ones 
being  cut  by  saws.  See  Saws,  pruning. 
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Manufacturers: 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  SL. 
Indianapolis,  Ind. 

BUSH  ELECTRIC  CO.,  THE,  6664 
Broadway,  Cleveland,  Ohio. 

Cronk  & Carrier  Mfg.  Co.,  The,  109  W. 

Water  St.,  Elmira.  N.  Y. 

KLEIN  & SONS,  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  Klein’s  “Fa- 
vorite” tree  trimmers  are  made  with 
malleable  iron  heads  with  crucible  steel 
knife  integral  with  lever.  Will  cut  one 
inch  branch,  has  two  threaded  holes  for 
attaching  saw.  Furnished  with  or 
without  saw.  For  illustrations  of  this 
and  other  Klein  products,  see  page  1259. 
Also  write  for  complete  catalog  of  con- 
struction tools. — Adv. 

OSHKOSH  MFG.  CO.,  Oshkosh,  Wis. 
“Oshkosh.”  (See  display  adv.  page 
1253.) 

Peck,  Stow  & Wilcox  Co.,  The,  South- 
ington Conn.,  “Pexto.” 

Rochester  Rotary  Washer  Co.,  87  Frank- 
lin St.,  Rochester,  N.  Y. 

TREMONT. — Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

TREMONT  PRODUCTS  CO.— 216  High 
St.,  Boston,  Mass.  Manufacturer  of 
sockets  and  switches.  Manager,  R.  D. 
Smith. 

TRENLE  PORCELAIN  CO.,  THE.— P. 
O.  Box  493,  East  Liverpool,  Ohio.  Manu- 
facturer of  porcelain  knobs,  tubes  and 
cleats.  Business  established  1893.  Presi- 
dent, G.  A.  Trenle;  vice-president,  H.  D. 
Brookman;  secretary -treasurer,  H.  W. 
Blake. 

TRENTON  ELECTRIC  & CONDUIT  CO. 

— Tyler  and  Canal  Sts.,  Trenton,  N.  J. 
Manufacturer  of  fuses  and  other  wiring 
devices.  Business  established  1912.  Presi- 
dent, Lambert  Alpaugh;  secretary,  treasurer 
and  general  manager,  Clifford  J.  Alpaugh. 
Sales  representatives,  Ohio  Distributing 
Co.,  222  Lomax  PI..  Chicago.  111.;  A.  W. 
Marshall  Co.,  213  E.  Jefferson  Ave.,  De- 
troit, Mich.;  W.  A.  Lelser  & Co.,  1607 
Sansom  St.,  Philadelphia,  Pa.;  J.  P.  Lane. 
811  Holland  Bldg.,  St.,  Louis.  Mo.;  E.  O. 
McDowell,  30  Church  SL,  New  York,  N. 
Y.;  W.  T.  McDowell.  50  Church  St.,  New 
York,  N.  Y.;  E.  R.  Bryant,  183  Congress 
St.,  Boston,  Mass. 

TRENTON  MALLEABLE  IRON  CO.— 
Trenton,  N.  J.  Manufacturer  of  malleable 
iron  castings.  E.  D.  Bloor,  secretary. 

TRENTON  PORCELAIN  CO.— 803  E. 
State  St.,  Trenton,  N.  J.  Manufacturer  of 
electrical  porcelain  products.  President, 

B.  H.  Maguire;  secretary  and  treasurer, 
George  E.  Maguire;  sales  manager,  P.  T. 
Bradley.  Factories,  New  Brunswick  and 
Trenton,  N.  J. 

TRESCO.— 1201  Kahl  Bldg.,  Davenport, 
Iowa.  Manufacturer  of  radio  and  telegraph 
equipment.  Business  established  1917. 
Secretary,  Olga  Schurr;  general  manager 
and  sales  manager,  W.  H.  Kirwan.  Fac- 
tory, Clinton,  Iowa. 

TRI-COAT. — Trade  name  for  cable  Insu- 
lation manufactured  by  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 

TRI-PLEX. — Trade  name  for  vacuum 
type  electric  washing  machines  made  by 
the  Tri-Plex  Vacuum  Electric  Washing 
Machine  Co.,  Inc.,  Pekin,  111. 

TRI-PLEX  VACUUM  ELECTRIC 
WASHING  MACHINE  CO.,  INC.— Pekin, 
111.  Manufacturer  of  electric  washing  ma- 
chines. Business  established  1919.  Presi- 
dent and  general  manager.  Peter  W. 
Schrock;  vice-president  and  sales  manager, 

C.  H.  Ropp;  secretary  and  treasurer,  E.  M. 
Dirksen. 

TRI-STATE  WATER  AND  LIGHT  AS- 
SOCIATION.— Secretary- treasurer,  W.  F. 
Stieglitz,  Columbia.  S.  C. 

TRIANGLE. — Trade  name  for  lightning 
arresters  manufacturer  by  J.  H.  Bunnell 
& Co.,  32  Park  PI.,  New  York,  N.  Y. 

TRIANGLE. — Trade  name  for  lubricat- 
ing oils  manufactured  by  the  Ohio  Grease 
Co.,  Loudonville,  Ohio.- 
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TRIANGLE. — Trade  name  for  flexible 
cords  manufactured  by  the  Triangle  Con- 
duit Co.,  50-52  Columbia  Heights,  Brooklyn, 
N.  Y. 

TRIANGLE. — Trade  name  for  flashlights, 
batteries  and  Christmas  tree  lighting  out- 
fits manufactured  by  the  Triangle  Electro 
Trading  Co.,  79  Chambers  St.,  New  York, 
N.  Y. 

TRIANGLE  CHANDELIER  MFG.  CO.— 
4607  Ravenswood  Av.,  Chicago,  111.  Manu- 
facturer of  electric  lighting  fixtures. 

TRIANGLE  CONDUIT  CO 50-52  Co- 

lumbia heights,  Brooklin,  N.  Y.  Manufac- 
turer of  flexible  nonmetallic  conduit  and 
cords.  Business  established  1916.  Presi- 
dent, James  R.  Strong;  vice-president  and 
sales  manager,  V.  C.  Gilpin;  treasurer  and 
genera]  manager,  J.  E.  McAuliflfe.  Sales 
representatives,  A.  D.  Stein,  Boston,  Mass.; 
V.  C.  Gilpin  Co.,  New  York,  N.  Y.;  W.  A. 
Leiser  Co.,  Philadelphia,  Pa.;  Gordon  D. 
Wilson,  Chicago,  III.;  George  A.  Gray  Co., 
San  Francisco,  Cal.;  Alex  H.  Hibbard, 
Denver,  Colo.;  Moncrief  H.  Smith.  St. 
Louis,  Mo.;  Southern  Jobbers  Supply  Co., 
New  Orleans,  La.;  R.  S.  Wakefield,  Dal- 
las, Tex.;  Walker  Lilly  Electrical  Supply 
Co.,  Louisville,  Ky.;  W.  P.  Ambos  Co., 
Cleveland,  Ohio. 

TRIANGLE  ELECTRO  TRADING  CO.— 
79  Chambers  St.,  New  York.  N.  Y. 
Manufacturer  of  flashlights,  flashlight  bat- 
teries and  Christmas  tree  lighting  outfits. 
Business  established  1916.  President  and 
general  manager.  Bernard  Berwick;  vice- 
president  and  sales  manager,  J.  W.  Ber- 
wick; secretary,  A.  Werner;  treasurer,  A. 
C.  Romano. 

TRIANGLE  LEKTRIK.— The  name  for 
electric  food  warmer  manufactured  by  the 
American  Electrical  Heater  Co.,  Wood- 
ward, Burroughs  and  Cass  Aves.,  Detroit, 
Mich. 

TRIANGLE  WOOD  SPECIALTY  CO., 
INC — 3347  W.  Madison  St..  Chicago,  111. 
Manufacturer  of  portable  electric  lamps 
and  lamp  bases.  Business  established  1920. 
President,  Louis  Goldberg;  vice-president, 

E.  M.  Ettinger;  secretary,  treasurer  and 
sales  manager,  S.  M.  Ettinger. 

TRICO. — Trade  name  for  fuses  manu- 
factured by  the  Trico  Fuse  Mfg.  Co..  1009 
Coldspring  Ave.,  Milwaukee,  Wis.  Exclu- 
sive distributor,  M.  B.  Austin  Co.,  700 
Jackson  Blvd.,  Chicago,  111. 

TRICO  FUSE  MFG.  CO.— 1009  Coldspring 
Ave.,  Milwaukee,  Wis.  Manufacturer  of 
fuses.  Business  established  1917.  Presi- 
dent, B.  C.  Guttenstein;  vice-president,  S. 

F.  Guttenstein;  secretary,  treasurer  and 
general  manager,  O.  H.  Jung. 

TRICORD. — Trade  name  for  portable 
cord  manufactured  by  the  Triangle  Con- 
duit Co..  60-52  Columbia  Heights,  Brook- 
lyn, N.  Y. 

TRIDENT. — Trade  name  for  guy  clamps 
manufactured  by  the  Diamond  Expan- 
sion Bolt  Co.,  90  West  St.,  New  York,  N.  Y. 

TRIDENT. — Trade  name  for  air,  water 
and  electric  meters  manufactured  by  the 
Neptune  Meter  Co.,  60  E.  42nd  St.,  New 
York,  N.  Y. 

TRIDENT. — Trade  name  for  duct  rods, 
guy  clamps  and  vises  manufactured  by  the 
Newhall  Chain  Forge  & Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

TRIDUCT. — Trade  name  for  flexible  non- 
metallic conduit  manufactured  by  the 
Triangle  Conduit  Co.,  60-62  Columbia 
Heights,^  Brooklyn,  N.  Y. 

TRIGGER- LOCK. — Trade  name  for  con- 
troller fingers  manufactured  by  the  Russell 
Mfg.  Co.,  814-818  Bath  Ave.,  Niagara  Falls, 
N.  Y. 

TRILL  INDICATOR  CO.,  THE.— Corry, 
Pa.  Manufacturer  of  engine  Indicators. 

TRIM  FASTENERS.— Metal  fittings  de- 
signed for  securing  and  alining  the  mats 
or  trim  of  flush  or  surface  cutout  or  switch 
cabinets  or  panelboards. 

Manufacturer: 

CROUSE-HINDS  CO.,  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y.  “Concjulet.” 

TRIM,  METER  PROTECTIVE.— These 
are  sheet  metal  enclosures  of  special  de- 
signs to  adapt  them  to  various  types  of 
meters,  and  enclosed  switches.  They  are 
used  to  cover  the  connections  from  the 
service  switch  to  the  meter  to  prevent 
anyone  tampering  with  the  connections  or 
intervening  wires. 


Manufacturers: 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 

SQUARE  D CO.,  1400  Rivard  St,  Detroit, 
Mich.  “Square  D.“  (See  display  adv. 
pages  1279-1281.) 

TRIMO. — Trade  name  for  wrenches  and 
pipe  cutters  manufactured  by  the  Tri- 
mont  Mfg.  Co.,  55-71  Amory  St.,  Roxbury, 
Mass. 

TRIMONT  MFG.  CO.— 65-71  Amory  St., 
Roxbury,  Mass.  Manufacturer  of  wrenches 
and  pipe  cutters.  President,  Alfred  G.  Ely; 
secretary,  W.  T.  H.  Salter;  treasurer, 
Charles  C.  Ely. 

TRIO. — Trade  name  for  die  stocks  manu- 
factured by  the  Greenfield  Tap  & Die  Corp., 
Sanderson  St.,  Greenfield,  Mass.,  and  the 
Greenfield  Tap  & Die  Corp.  of  Canada, 
Ltd.,  Front  and  York  PI.,  Galt,  Ont.,  Can. 

TRIODE. — Trade  name  for  electron  tubes 
manufactured  by  the  Wireless  Specialty 
Apparatus  Co.,  C and  Fargo  Sts.,  Boston, 
Mass. 

TRIPLE  DIAMOND.— Trade  name  for 
pliers,  screw  drivers,  spark  plugs  and 
wrenches  manufactured  by  the  Whitaker 
Mfg.  Co.,  409  S.  Green  St.,  Chicago,  111. 

TRIPLE  LABEL  PRI  NCE’S.  — Trade 
name  for  protective  paint  manufactured 
by  the  Atlas  Mineral  Products  Co.,  Mertz- 
town,  Pa. 

TRIPLEX. — Trade  name  for  transmission 
line  structures  manufactured  by  the  Blaw- 
Knox  Co.,  Farmer’s  Bank  Bldg.,  Pitts- 
burgh, Pa. 

TRIPLEX. — Trade  name  for  buffing 
wheels  manufactured  by  A.  P.  Munning  & 
Co.,  Church  St.,  Mata  wan,  N.  J. 

TRIPLEX. — Trade  name  for  electric 
heaters,  fans  and  driers  manufactured  by 
the  Thermo-Fan  Electric  Co.,  Inc.,  2 Co- 
lumbus Circle,  New  York,  N.  Y.  (Ex- 
clusive distributor.  S.  O.  S.  Electric  Sales 
Co.,  2 Columbus  Circle,  New  York,  N.  Y.) 

TRIPOD. — Trade  name  for  fixture  hang- 
ers manufactured  by  the  Fairmount  Elec- 
tric & Mfg.  Co.,  59th  and  Woodland  Ave., 
Philadelphia,  Pa. 

TRIPP. — Trade  name  for  metallic  pack- 
ing for  pistons  and  valve  stems  of  sta- 
tionary and  marine  engines,  pumps,  etc., 
made  by  William  B.  Merrill  & Co.,  3368 
Washington  St.,  Boston,  Mass. 

TRITON. — Trade  name  for  insulated  wire 
and  cable  made  by  the  Atlantic  Insulated 
Wire  & Cable  Co.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y. 

TRITON. — Trade  name  for  electric  fur- 
nace steel  manufactured  by  the  Hammond 
Steel  Co..  2600  Milton  Ave.,  Syracuse,  N.  Y. 

TRIUMPH. — Trade  name  for  arc  lamp 
chains  manufactured  by  the  Bridgeport 
Chain  Co.,  Bridgeport,  Conn. 

TRIUMPH. — Trade  name  for  asbestos 
gaskets  manufactured  by  the  Goetze  Gas- 
ket & Packing  Co.,  Georges  Road,  New 
Brunswick,  N.  J. 

TRIUMPH. — Trade  name  for  stereopticons 
manufactured  by  the  McIntosh  Stereop- 
ticon  Co.,  30  E.  Randolph  St.,  Chicago,  111. 

TRIUMPH — Trade  name  for  belt  dressing 
manufactured  by  George  Rahmann  & Co., 
31  Spruce  St.,  New  York,  N.  Y. 

TRIUMPH. — Trade  name  for  generators 
and  motors  manufactured  by  the  Triumph 
Electric  Co.,  3058  South  St.,  Cincinnati.  O. 

TRIUMPH. — Trade  name  for  motor- 
driven  ice  making  and  refrigerating  ma- 
chines manufactured  by  the  Triumph  Ice 
Machine  Co.,  3058  South  St.,  Cincinnati,  O. 

TRIUMPH  ELECTRIC  CO.,  THE.— Cin- 
cinnati, Ohio.  Manufacturer  of  motors  and 
generators.  Business  established  1889. 
President,  J.  C.  Hobart;  vice-president, 
Graham  P.  Hunt;  secretary,  J.  S.  Louis; 
sales  manager,  C.  E.  Winchell.  Main  of- 
flve,  3058  South  St..  Cincinnati,  Ohio. 
Branch  offices,  704  Old  South  Bldg.,  Bos- 
ton. Mass.;  628  W.  Lake  St..  Chicago,  III.; 
11  Wade  Bldg.,  Cleveland,  Ohio;  80  Cort- 
landt  St.,  New  York.  N.  Y.;  1121  Liberty 
Bldg.,  Philadelphia,  Pa.;  712-713  Ferguson 
Bldg..  Pittsburgh,  Pa.;  1310  Seattle  Blvd., 
Seattle,  Wash.  Sales  representatives, 
King8bury-Samuel  Electric  Co.,  213  N. 
Calvert  St.,  Baltimore.  Md.;  L.  E.  Coast, 
751  Ellicott  Sq.,  Buffalo,  N.  Y. ; W.  C.  Teas 
Co.,  116  E.  8th  St.,  Chattanooga,  Tenn.; 
Reeves  Machinery  Co.,  17  E.  Rich  St.,  Co- 
lumbus, Ohio;  Gus  Sachs.  408  S.  Ervay  St., 
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Dallas.  Tex.;  W.  H.  Snyder,  1247  Highland 
Ave.,  Dayton,  Ohio;  Edwin  E.  Curry,  1156 
7th  St.,  Denver,  Colo.;  E.  S.  Player,  Ma- 
sonic Temple,  Greenville,  S.  C.;  Wente 
Electric  Co.,  801  S.  Broadway,  Hamilton, 
Ohio;  Barden  Electric  & Machinery  Co., 
Ill  Main  St.,  Houston,  Tex.;  Electrical  Sales 
Co.,  Kenyon  Bldg.,  Louisville,  Ky.;  Sterl- 
ing Electric  Co.,  33  S.  6th  St.,  Minneap- 
olis, Minn.;  W.  A.  Taylor,  841  Carondelet 
St.,  New  Orleans,  La.;  Norton  Machinery 
& Supply  Co.,  Norton,  Va. ; R.  T.  Lyons  En- 
gineering Co.,  801  S.  Broadway,  Oklahoma 
City,  Okla. ; H.  F.  Watkins  Co.,  268  Market 
St.,  San  Francisco,  Cal.;  Wood  & Lane, 
916  Olive  St.,  St.  Louis,  Mo.;  Joseph  L. 
Sheldon  Engineering  Co.,  931  Nichols  Bldg., 
Toledo,  Ohio;  C.  A.  Hubly,  Oke  Bldg.,  St. 
Johns,  Newfoundland;  Rudel-Belnap  Ma- 
chinery Co.,  Ltd.,  96  McGill  St.,  Montreal. 
Que.;  Marchand  Electrical  Co.,  128%  Sparks 
St,  Ottawa,  Ont. 

TRIUMPH  ICE  MACHINE  CO.— Cincin- 
nati, Ohio.  Manufacturer  of  motor-driven 
ice  making  and  refrigerating  machines. 
Business  established  1889.  President,  J.  CL 
Hobart;  vice-president,  Graham  Hunt;  sec- 
retary, J.  S.  Louis;  sales  manager,  C.  P. 
Wood.  Main  office,  3068  South  St.,  Cin- 
cinnati, Ohio.  Branch  offices,  912  Healey 
Bldg.,  Atlanta,  Ga.;  628  W.  Lake  St.,  Chi- 
cago, 111.;  1265  S.  High  St.,  Columbus,  Ohio; 
209  W.  Jefferson  St.,  Louisville,  Ky.;  605 
Baronne  St.,  New  Orleans,  La.;  P.  O.  Box 
917,  Oklahoma  City,  Okla.;  712  Forguson 
Bldg.,  Pttsburgh,  Pa.  Sales  representa- 
tives, Kanawha  Engineering  Co.,  Inc.,  Vir- 
ginian Land  Bank  Bldg.,  Charleston,  W. 
Va.;  Karl  S.  Kuehn  Co.,  300  Builders  Ex- 
change. Minneapolis,  Minn.;  Pennsylvania 
Engineering  Co..  1119  N.  Howard  St.,  Phil- 
adelphia, Pa.;  H.  F.  Watkins  Co.,  Hans- 
ford Bldg.,  San  Francisco,  Cal^  North- 
west Ice  Machine  Co.,  1310  Seattle  Blvd., 
Seattle,  Wash. 

TRIUMPH  LAMP  WORKS.— Union  Hill, 
N.  J.  Manufacturers  of  tungsten  incan- 
descent lamps. 

TRIVOLT. — Trade  name  for  bell-ring- 
ing transformers  manufactured  by  the 
Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

TRI-VOLT. — Trade  name  for  bell-ring- 
ing transformers  manufactured  by  the 
Jefferson  Electric  Mfg.  Co.,  426-430  S. 
Green  St.,  Chicago,  111. 

TROEMNER,  HENRY.— 911  Arch  St.f 
Philadelphia,  Pa.  Manufacturer  of  elec- 
tric grinders,  chemical  balances,  scales, 
etc.  Business  established  1840. 

TROJAN. — Trade  name  for  wet  batteries 
manufactured  by  the  Canadian  National 
Carbon  Co.,  Ltd.,  Hillcrest  Park,  Toronto, 
Ont.,  Can. 

TROJAN. — Trade  name  for  electric  wash- 
ing machines  made  by  the  Hogan -Spencer- 
Whitley  Co.,  1052  W.  12th  St.,  Erie,  Pa. 

TROJAN. — Trade  name  for  commercial 
lighting  fixture  manufactured  by  the  Ivan- 
hoe -Regent  Works  of  General  Electric  Co., 
5716  Euclid  Ave.,  Cleveland,  Ohio. 

TROJAN. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  McDonald 
& Wilson,  Ltd.,  347  Yonge  St.,  Torontp, 
Ont.,  Can. 

TROJAN. — Trada  name  for  wet  bat- 
teries manufactured  by  the  National  Car- 
bon Co.,  Inc.,  Highland  and  Madison  Aves., 
Cleveland,  Ohio. 

TROJAN. — Trade  name  for  tinners’ 
shears  manufactured  by  the  Peck,  Stow  & 
Wilcox  Co.,  Southington,  Conn. 

TROJAN  ELECTRIC  STEEL  CO.— 3401 
S.  Hoyne  Ave.,  Chicago,  111.  Manufacturer 
of  electric  furnace  steel  and  alloy  steels. 
President,  W.  F.  Aldrich;  vice-president. 
Charles  J.  Farwell;  secretary  and  general 
manager,  E.  G.  Lilly. 

TROLLEY  BA8ES.— See  Bases,  trolley 
(car  roof). 

TROLLEY  BRACKETS,  POLE.— See 
Brackets,  trolley  suspension. 

TROLLEY  CATCHERS  AND  RETRIEV- 
ERS.— See  Catchers,  and  retrievers,  trol- 
ley. 

TROLLEY  CLAMPS  (CROSSING).— See 
Clamps,  trolley  crossing. 

TROLLEY  CROSSINGS.— See  Crossings, 
trolley. 

TROLLEY  EARS.— See  Ears,  trolley, 
clamping  and  clinch;  Ears,  trolley,  feeder 
and  strain;  Ears,  trolley,  splicing  and  sol- 
dered. 
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TROLLEY  FROGS.— See  Frogs,  trolley. 

TROLLEY  GUARDS  (WHEEL).— See 

Guards,  trolley  wheel. 

TROLLEY  HARPS.— See  Harps,  trolley. 

TROLLEY  INSULATORS.— See  Insula- 
tors, strain,  trolley. 

TROLLEY  PICKUPS.— See  Pickups,  trol- 
ley wire. 

TROLLEY  POLES  (CAR).— See  Poles, 
trolley  wheel  carrying. 

TROLLEY  POLES  (IRON  AND  STEEL). 

— See  Poles,  iron  and  steel,  tubular. 

TROLLEY  POLES  (WOOD).— See  Poles, 
cedar,  treated;  Poles,  cedar,  untreated; 
Poles,  chestnut,  pine,  etc.;  treated;  Poles 
chestnut,  pine,  etc.,  untreated. 

TROLLEY  SLEET  CUTTERS.— See  sleet 
cutters,  trolley  wire. 

TROLLEY  SLEEVES  (SPLICING).— 
See  Sleeves,  trolley  wire,  splicing. 

TROLLEY  SPRINGS  (BASE).— See 
Springs,  trolley  base. 

TROLLEY  SUPPLY  CO.,  THE.— Massil- 
lon. Ohio.  Manufacturer  of  trolley  car 
equipment.  Business  established  1903. 
President  and  treasurer,  J.  E.  McLain; 
secretary,  H.  K.  Fenwick. 

TROLLEY  SUSPENSIONS.— See  Cate- 
nary hangers;  Hangers,  trolley  wire;  Sus- 
pensions. trolley  wire.  mine. 

TROLLEY  SWITCHES.— See  Switches, 
trolley. 

TROLLEY  WHEELS.— See  Wheels,  trol- 
ley. 

TROLLEY  WIRE.— See  Wire,  trolley. 

TROPHY. — Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..  Cincinnati,  Ohio. 

TROTTER  A CO.,  E.  T.— 576-602  Johnson 
Ave.,  Brooklyn,  N.  Y.  Manufacturer  of 
insulating  compounds. 

TROTTERS. — Trade  name  for  commuta- 
tor lubricating  compounds  manufactured 
by  the  James  Goldmark  Co.,  83  Warren 
St..  New  York.  N.  Y. 

TROUBLE  BELLS,  FIRE  ALARM.— See 
Bells,  trouble,  for  fire  alarm  systems. 

TROUBLE  FINDERS.— See  testing  sets, 
portable,  exploring  coil  type. 

TROUBLE  LAMPS. — See  Lamps,  hand, 
inspection,  extension  or  trouble. 

TROUBLE  SHOOTING.— The  work  of 
hunting  for  the  cause  of  trouble.  It  often 
involves  the  repair  work  as  well.  This 
term  is  most  widely  applied  to  telephone 
circuits. 

TROUBLE,  TELEPHONE,  DOUBLE 
NUMBER. — This  is  caused  by  the  inability 
of  one  telephone  to  call  a certain  other 
telephone.  Formerly  called  “can’t  raise.” 

TROY  ENGINE  A MACHINE  CO.— Troy. 
Pa.  Manufacturer  of  steam  engines. 
Business  established  1890.  President.  John 
A.  Parsons;  vice-president.  T.  W.  Parsons; 
secretary.  A.  R.  McMahan;  treasurer,  W. 
H.  Parsons. 

TRUCKS,  ELECTRIC  LOCOMOTIVE.— 

Trucks  for  locomotive  work  are  In  a gen- 
eral way  similar  to  the  electric  railway 
car  trucks  described  below,  except  that 
not  all  of  the  same  types  can  be  used  and 
locomotive  trucks  are  much  heavier.  Much 
study  and  experimentation  has  been  con- 
ducted In  the  effort  to  improve  the  riding 
qualities  of  the  locomotive  and  minimize 
its  lateral  thrust  on  the  truck.  One  type 
that  is  suitable  for  low-speed  locomotives 
is  called  the  rigid-bolster  type.  The  cross 
piece  or  bolster  which  carries  the  weight 
of  the  cab  is  solidly  fastened  to  the  side 
frames  and  forms  an  integral  part  of  them. 
The  spring  suspension  for  the  superstruc- 
ture is  sustained  by  means  of  box  springs 
placed  between  the  side  frames  and  the 
Journal  boxes.  These  springs  may  be  of 
semielliptic  or  spiral  type.  The  disadvan- 
tage of  this  type  is  that  it  offers  no  com- 
pensation for  the  swaying  of  the  super- 
structure. The  swinging-bolster  construc- 
tion is  used  for  some  high-speed  work. 
This  comprises  a movable  bolster  traveling 
in  a guide  or  transom,  mounted  upon  ellip- 
tic springs.  The  elliptic  springs  rest  in 
a saddle  hung  from  the  transom  or  side- 
frame  construction  in  such  a manner  that 
opportunity  is  provided  for  a transverse 
swing  of  the  superstructure.  This  allows 
it  to  swing  or  roll  when  rounding  curves 
and  offers  an  easy  riding  truck  for  high- 
speed seTvice.  Special  guide  wheels  are 


often  provided  at  the  front  and  rear  of  the 
locomotive. 

Manufacturers: 

Brill  Co..  The  J.  G.,  62nd  St.,  and  Wood- 
land Ave..  Philadelphia,  Pa. 

Cowan  Truck  Co.,  Dorchester,  Mass. 
“Universal.” 

Hunt  Co..  Inc.,  C.  W.,  1580  Richmond 
Terrace.  West  New'  Brighton,  N.  Y. 

McGuire-Cummings  Mfg.  Co.,  Ill  W. 
Monroe  St..  Chicago,  111. 

Yale  & Towne  Mfg.  Co..  Stamford,  Conn. 
“Yale.” 

TRUCKS,  ELECTRIC,  OR  STORAGE 
BATTERY,  H EAVY- DUTY.— These  trucks 
are  made  in  sizes  up  to  5 tons  and  are  ex- 
tensively used  for  all  kinds  of  haulage, 
chiefly  in  the  larger  cities  where  the  con- 
gested traffic  makes  many  stops  necessary 
and  gives  this  method  of  hauling  superior 
economy.  These  trucks  have  also  been 
used  for  long  hauls,  but  their  employment 
for  such  service  is  exceptional.  They  are 
used  for  delivery  service,  particularly  for 
heavy  loads,  such  as  ice,  coal,  steel,  bag- 
gage, construction  material,  etc.  In  haul- 
ing and  delivery  service  through  or  in  busi- 
ness districts  it  has  been  found  that  these 
trucks  will  make  the  trip  as  rapidly  as  the 
gasoline-driven  trucks. 

Manufacturers: 

Atlantic  Electric  Vehicle  Co..  893  Frey- 
linghuysen  Ave.,  Newark,  N.  J.  “At- 
lantic.” 

Blair  Motor  Truck  Co..  Newark,  Ohio. 

Brill  Co..  The  J.  G.,  62nd  St.  and  Wood- 
land Ave.,  Philadelphia,  Pa. 
ommercial  Truck  Co.  of  America.  5th 
St.  and  Hunting  Park,  Philadelphia. 
Pa.  “C-T.” 

Couple-Gear  Freight- Wheel  Co..  1450 
Buchanan  Ave.,  S.  W..  Grand  Rapids, 
Mich. 

Cowan  Truck  Co..  Dorchester.  Mass. 
“Universal.” 

Ehrlich  Electric  Truck  Co.,  839  W.  Lake 
St.,  Chicago.  *111.  “Ehrlich.” 

Eldridge  Mfg.  Co..  Boston,  Mass. 

Fritchle  Electric  Co..  Denver,  Colo. 

Industrial  Truck  Co..  Division  of  Cowan 
Truck  Co.,  Holyoke.  Mass.  “I.T.C.” 

I^ancashire  Dynamo  & Motor  Co.  of 
Canada.  Ltd..  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Lansden  Co..  Inc..  The.  Danbury.  Conn. 
“Lansden.” 

Oneida  Motor  Truck  Co.,  Green  Bay. 
Wis.  “Oneida.” 

Terminal  Engineering  Co..  Inc..  17  W. 
44th  St..  New  York.  N.  Y.  ”Tec.” 

WALKER  VEHICLE  CO.,  87th  and  State 
Sts.,  Chicago.  111.  “Walker.”  (See  dis- 
play adv.  page  1326.) 

Ward  Motor  Vehicle  Co..  S.  Fulton  Ave., 
Mt.  Vernon,  N.  Y.  “Ward  Electric.” 

Yale  & Towme  Mfg.  Co..  Stamford,  Conn. 
“Yale.” 

TRUCKS,  ELECTRIC  RAILWAY  CAR. 

— Trucks  are  the  “running  gear”  of  elec- 
tric railway  cars.  amPin  order  to  facilitate 
repairs  are  removable  from  the  car  body. 
They  carry  the  weight  of  the  car  body, 
absorb  road  shock  and  vibration,  and  sup- 
port the  electric  motors  which  propel  the 
cars,  when  used  under  motor  cars.  They 
consist  of  a unit  assembly  of  framework 
to  maintain  the  various  parts  in  proper  re- 
lation to  each  other,  members  to  transmit 
the  w’eight  of  the  car  body  to  the  frame- 
work. springs  to  absorb  shock  and  vibra- 
tion, Journal  or  oil  boxes,  axles  and  wheels. 
Some  types  of  trucks  have  additional 
members  interposed  between  the  frame- 
work and  the  Journal  boxes  to  provide  a 
different  means  of  taking  up  road  shock. 

Trucks  as  a general  class  are  of  two 
types,  known  as  "single  trucks”  and 
“double  trucks.”  Single  trucks  have  four 
wheels,  i.  e..  tw'o  axles  and  the  axles  are 
separated  as  far  as  possible  consistent  with 
the  ability  of  the  truck  to  negotiate  curves. 
On  trucks  of  this  type,  w'herein  the  axles 
are  maintained  parallel  to  each  other,  the 
distance  between  them,  called  w'heel  base, 
is  a maximum  of  about  9 ft.  with  wheels 
24  to  33  ins.  in  diameter,  having  the  usual 
flange,  and  W’here  short-radius  curves  ex- 
ist as  in  street  railway  systems.  The  dif- 
ficulty of  designing  this  kind  of  single 
truck  so  as  to  overcome  galloping  action 
when  carrying  long  car  bodies  has  limited 
the  length  of  cars  for  such  trucks  to  about 
33  to  35  ft.  as  a maximum.  Another  type 
of  single  or  four-wheel  truck  is  that  hav- 
ing axles  which  can  take  other  than 
parallel  relations  with  respect  to  each 
other;  these  are  called  nonparallel-axle  or 
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radial  trucks.  In  such  trucks  the  journal 
boxes  are  so  connected  to  the  main  frame, 
or  the  axles  are  connected  together  in 
such  a manner,  that  the  pressure  against 
the  wheel  flanges  on  entering  a curve 
causes  the  axles  to  take  nonparallel  po- 
sitions with  respect  to  each  other.  The 
wheel  base  of  such  trucks  may  be  from 
12  to  15  ft.  and  car  bodies  up  to  about  40 
ft.  in  length  have  been  mounted  and  op- 
erated on  them.  They  have  not  as  yet 
come  into  general  use. 

The  traffic  requirements  of  many  elec- 
tric railways,  including  all  elevated,  sub- 
way and  nearly  all  interurban  and  sub- 
urban and  many  street-railway  systems, 
are  such  trat  large  cars,  i.  e..  those  40  ft. 
and  over  in  length,  are  required  for  eco- 
nomically handling  the  business.  To  carry 
the  cars  on  such  systems  around  the 
curves,  which  of  necessity  have  short  radii 
compared  to  steam-railway  practice,  two 
four-wheel  trucks  are  required.  Trucks 
operating  under  such  conditions  are  called 
double  trucks.  They  are  classified  as 
trailer  trucks  (those  without  motors) 
and  motor  trucks  (those  having  motors 
mounted  on  them).  All  double  trucks  are 
characterized  by  a pivotal  mounting  with 
respect  to  the  car  body,  by  means  of  a 
fitting  called  a center  plate,  fixed  at  or 
near  the  lateral  and  longitudinal  center 
of  the  truck.  Thus  the  trucks  enable  the 
car  to  pass  around  curves  In  the  track, 
“ide  bearings  are  essential  features  of 
double  trucks  and  limit  the  rolling  motion 
of  the  car  body  due  to  uneven  track  and 
when  rounding  curves. 

Motor  trucks  are  of  several  designs  ac- 
cording to  the  mounting  of  the  motors, 
i.  e..  whether  they  are  inside  hung  or  out- 
side hung.  When  the  motors  are  placed 
between  axles  of  a truck  they  are  said  to 
be  “inside  hung”  and  when  placed  on  the 
axle  farthest  from  the  center  of  the  truck 
they  are  said  to  be  “outside  hung.”  An- 
other design  of  motor  truck  known  as  the 
“maximum  traction”  type  is  in  quite  ex- 
tensive use  on  street-railway  systems.  In 
this  type  of  truck  there  are  two  large 
driving  wheels  and  two  smaller  idler  or 
guiding  wheels.  The  driving  motor  is 
mounted  on  the  axle  of  the  larger  wheels 
and  the  weight  of  the  car  body  is  trans- 
mitted to  the  frame  of  the  truck  and 
thence  to  the  wheels  at  a point  as  near 
to  the  driving  wheels  as  practicable  so 
that  the  “traction”  on  the  driving  wheels 
is  a maximum — hence  the  name.  In  trucks 
of  this  type  there  are  two  motors  per  car, 
one  per  truck,  and  the  weight  on  the 
driving  wheels  will  be  from  about  60%  to 
about  70%  of  the  total  weight  of  the  car 
body.  If  two  ordinary  four-wheel  trucks 
where  the  load  Is  carried  at  the  center 
were  used  under  a car  with  one  motor  on 
each,  the  weight  on  the  driving  wheels 
would,  of  course,  be  only  slightly  over  50% 
of  the  total  weight  of  the  car  body.  The 
wheel  base  of  double  trucks  varies  from 
a minimum  of  about  4 ft.  In  street-railway 
trailer  trucks  to  about  7 ft.  and  over  In 
heavy  interurban  electric  and  suburban- 
car  motor  trucks.  The  wheel  base  of  mo- 
tor trucks  is  determined  largely  by  the 
method  of  mounting  the  motors,  i.  e., 
whether  inside  or  outside  hung. 

Manufacturers: 

Brill  Co..  The  J.  G..  62nd  St.  and  Wood- 
land Ave.,  Philadelphia,  Pa. 

Hunt  Co.,  Inc..  C.  W.,  1580  Richmond 
Terrace,  West  New  Brighton.  N.  Y. 

McGuire-Cummings  Mfg.  Co.,  Ill  W. 
Monroe  St..  Chicago,  III. 

Oneida  Motor  Truck  Co..  Gnen  Bay. 
Wis.  “Oneida.”  w 

Taylor  Electric  Truck  Co..  Troy.  N.  Y. 

TRUCKS,  STORAGE  BATTERY,  BAG- 
GAGE AND  INDUSTRIAL. — The  cost  of 
interior  handling  of  material  and  mer- 
chandise in  large  industrial  plants,  rail- 
way stations,  docks,  etc.,  has  always  been 
high  because  of  the  high  cost  of  the  neces- 
sary labor.  Within  recent  years  material- 
handling  equipment  has  come  into  use 
which  has  resulted  In  a substantial  reduc- 
tion of  this  cost.  Industrial  electric  trucks 
have  been  among^the  most's mportant  con- 
tributions to  this  line  of  equipment.  Their 
flexibility  of  operation  has  given  them  a 
considerable  advantage  over  other  methods 
of  hauling.  They  are  commonly  used  for 
hauling  baggage,  mail  and  other  material 
from  an  unloading  point  to  the  storage 
rooms  (or  the  reverse)  at  terminals,  docks, 
and  storage  warehouses,  or  for  moving 
material  between  departments  in  factories 
and  especially  in  large  industrial  plants. 


Digitized  by  ^.OOQie 


RUDA 


E M F ELECTRICAL  YEAR  BOOK 


TUBING 


ieir  construction  and  control  in  the  com- 
m types  is  simple,  consisting  of  a low- 
uinted  truck  containing  the  battery  box 
d motor  and  a steering  lever  and  motor 
itrol  usually  mounted  on  a step  provided 
the  operator  at  either  the  front  or  rear 
the  truck.  For  various  special  purposes 
s type  is  modified,  as  for  automatic  or 
Moading  and  unloading,  or  for  an  ele- 
ing  truck  to  be  used  in  piling  materials 
in  connection  with  a lift-truck  storage 
tern.  These  trucks  are  also  made  to  be 
d as  both  trucks  and  tractors.  Also 
Tractors,  electric, 
lanufacturors: 

utomatic  Transportation  Co.,  2933  Main 
St..  Buffalo,  N.  Y.  “Automatic.” 
iker,  R.  & L.  Co.,  Cleveland,  Ohio. 
“BRL.” 

ill  Co.,  The  J.  G..  62nd  St.  and  Wood- 
land Ave.,  Philadelphia,  Pa. 
icla  Co.,  The.  Harvey,  111. 
uple-Gear  Freight- Wheel  Co.,  1450 
chanan  Ave.,  S.  W.,  Grand  Rapids, 
dich. 

wan  Truck  Co.,  Dorchester,  Mass. 
‘Universal.” 

‘scent  Truck  Co.,  The,  30  Church  St., 
Jew  York,  N.  Y. 

rell-Parker  Electric  Co.,  4223  St. 
lair  Ave.,  N.  E.,  Cleveland,  Ohio. 
El  well.” 

igland-Thayer.  Inc.,  300  Washington 
t..  Newark,  N.  J. 

ustrial  Truck  Co.,  Division  of  Cowan 
ruck  Co.,  Holyoke,  Mass.  "I.  T.  C.” 
ry-Lode  Industrial  Co.,  Inc.,  100  Na- 
>nal  Ave.,  Long  Island  City,  N.  Y. 
pel  Industrial  Car  & Equipment  Co., 
>ppel,  Pa.  “Electromoblle.” 

?wood  Engineering  Co.,  Cleveland, 
ilo  “Tier-Lift.” 

uire-Cummings  Mfg.  Co.,  Ill  W. 
>nroe  St.,  Chicago,  111.  (Industrial.) 
da  Motor  Truck  Co.,  Green  Bay, 
s.  “Oneida.” 

Carrier  Co.,  Benton  Harbor,  Mich, 
toss”  electric  lumber  carrier.) 
metz  Electric  Motor  Car  Corp., 
ington.  Baltimore,  Md.  “Steinmetz.” 
Inal  Engineering  Co.,  Inc.,  17  W. 
i St.,  New  York.  N.  Y.  “Tec.” 

& Towne  Mfg.  Co.,  Stamford,  Conn, 
.le.” 

>A. — Trade  name  for  color- match  - 
lectors  manufactured  by  the  Na- 
'-Ray  Reflector  Co.,  235  W.  Jackson 
Chicago,  111. 

►ALIGHT. — Trade  name  for  color- 
g reflectors  manufactured  by  the 
I X-Ray  Reflector  Co.,  235  W.  Jack- 
d..  Chicago.  111. 

DGE. — Trade  name  for  grinding 
•essers  manufactured  by  the  Chal- 
achine  Co.,  Inc.,  5116  Springfleld 
liladelphia.  Pa. 


The  general  scheme  or  plan  by  which  the 
parts  of  an  exchange  or  the  parts  of  an 
office  are  linked  together,  is  known  as 
the  trunking  plan.  In’ an  automatic  sys- 
tem, the  trunking  plan  consists  of  groups 
of  automatic  switches  linked  together  by 
groups  of  trunks.  A trunk  holder  is  a de- 
vice sometimes  used  in  automatic  teleph- 
ony to  ground  the  release  trunk  on  an 
outgoing  call  so  that  the  third  wire  will  not 
need  to  be  carried  to  the  distant  office. 
This  is  when  offices  are  close  together.  It 
employs  a series  line  relay,  from  which 
it  is  sometimes  called  a “series  repeater”, 
although  it  does  not  act  as  a repeater  at 
all. 

Several  kinds  of  trunks  are  used  in 
both  manual  and  automatic  telephony. 
One  of  these  is  the  individual  trunk.  This 
is  a trunk  in  an  automatic  exchange  which 
is  available  to  a few  selectors,  while  the 
rest  of  the  trunks  are  in  a group  which  is 
accessible  to  a large  number  of  selectors. 
The  individual  trunk  is  always  placed  on 
the  first  contact  of  the  level  in  the  selector 
bank  so  that  it  will  be  occupied  before 
common  trunks  are  taken.  It  is  a trunk- 
ing device  to  relieve  a group  of  trunks 
which  has  too  much  traffic.  Sometimes 
there  is  more  than  one  individual  trunk. 
Another  kind  is  the  intercepting  trunk. 
These  are  trunks  which  intercept  tele- 
phone calls  which  are  going  astray.  They 
are  subdivided  Into  dead-level  trunks,  and 
dead-number  trunks.  Release  trunks  are 
also  used  in  automatic  systems.  These 
are  the  third  wire  of  an  automatic  trunk 
and  correspond  to  the  sleeve  wire  of  a 
manual  trunk.  It  is  carried  by  the  private 
bank  and  private  wiper.  Toll  service 
trunks  are  trunks  from  the  toll  board  to 
the  local  switchboard  over  which  the  toll 
operator  calls  the  subscriber  and  over 
which  the  toll  connection  is  set  up. 

TRU-TINT. — Trade  name  for  photoen- 
graving and  color  matching  lamps  manu- 
factured by  the  Nela  Specialties  Division 
of  the  National  Lamp  Works  of  General 
Electric  Co..  Nela  Park, ‘Cleveland,  Ohio. 

TUBES,  BOILER. — See  Boiler  tubes. 

TUBES,  ENTRANCE. — See  Bushings, 
high-tension  entrance. 

TUBES,  GLASS,  FLOOR. — Insulating 
tubes  to  protect  electric  conductors  where 
passing  through  floors,  etc.,  in  open  wiring 
systems.  They  are  not  used  as  much  as 
porcelain  tubes  for  this  purpose. 

TUBES,  PAPER. — See  Sleeves,  paper, 
for  cable  conductors. 

TUBES,  PORCELAIN.— Tubes  of  un- 
glazed porcelain  in  varying  lengths  and 
provided  with  an  enlarged  end.  They  are 
used  for  insulating  electric  conductors 
when  passing  through  joists,  studs,  floor 
beams,  etc.  Porcelain  tubes  are  very 
widely  used  in  knob-and-tube  and  in  open 
wiring  systems. 


BULL  ELECTRIC  MFG.  CO., 
lainville.  Conn.  Manufacturer  of 
and  wiring  devices.  President, 
Trumbull;  vice-president,  F.  T. 

secretary,  S.  S.  Gwillim;  treas- 
nry  Trumbull;  sales  manager,  L. 
>w.  Main  office,  Plainville.  Conn. 

, Plainville,  Conn,  and  Trenton, 
ranch  offices  and  warehouses,  14 
l St..  Chicago.  111.  and  595  Mis- 
San  Francisco,  Call.  District  of- 
dberty  St.,  New  York,  N.  Y. 
IULL-VANDERPOEL  ELECTRIC 
. — Bantam,  Conn.  Manufacturer 
switches  and  conduit  boxes. 
-KIN  G. — The  arrangement  of 
lich  tie  together  the  parts  of  a 
switchboard  or  exchange.  In  a 
exchange,  it  consists  of  the 
s which  tie  together  the  offices, 
which  a subscriber  talks  when 
connection  with  another  sub- 
ose  line  is  attached  to  another 
an  automatic  exchange  there 
runk  lines  which  link  together 
? switches,  such  as  first  select- 
d selectors,  connectors,  etc.  A 
e trunking  scheme  gives  an  in- 
the  underlying  structure. 
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Manufacturers: 

American  Porcelain  Co.,  The,  East  Liver- 
pool, Ohio. 

Brunt  Porcelain  Co.,  The,  P.  O.  Box  493 
Columbus,  Ohio.  “Brunt.” 

Canadian  Porcelain  Co.,  Ltd.,  Hamilton 
Ont.,  Can. 

Colonial  Sign  & Insulator  Co.,  Akron 
Ohio 

Davidson  Porcelain  Co.,  East  Liverpool 
Ohio. 

ELECTRICAL  DEVELOPMENT  & MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia. Pa.  “Franklin.”  (See  displav 
adv.  page  1260.) 

Electrical  Engineers  Equipment  Co.,  3J 
S.  Desplaines  St.,  Chicago,  111 

Federal  Porcelain  Co.,  The,  Carey,  Ohio 
“Fedco.” 

Findlay  Electric  Porcelain  Co.,  The 
Findlay,  Ohio. 

General  Devices  & Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago,  111 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.  111.  Manufacturer  o\ 
electrical  porcelain  Including  £ 
complete  line  of  standard  por- 
celain tubes — all  kinds  anc 
sizes — unglazed,  glazed,  split 
crossover  and  floor  tubes.  Foi 
further  information  write  foi 
our  catalog  and  see  othei 
porcelain  classifications  anc 
advertising  page  1301. — Adv. 

Joslyn  Mlg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

Mogadore  Insulator  Co..  The,  Mogadore, 
Ohio. 

OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 
“O-B.” 


PARKER  & SON,  INC.,  J.  H..  Parkers- 
burg, W.  Va.  Porcelain  tubes  in  all 
standard  sizes  and  types.  Floortubes, 


Porcelain  Tube 


cross-over  tubes  and  headless  tubes, 
split  tubes  and  special  shapes  and 
sizes.  Curved  and  curved  end  tubes 
are  of  solid  construction  only. — Adv. 

Southern  Electrical  Porcelain  Co.,  Inc., 
Erwin,  Tenn. 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  “Thomas.” 

Trenle  Porcelain  Co..  The,  P.  O.  Box 
493,  East  Liverpool,  Ohio. 

Trenton  Porcelain  Co.,  803  E.  State  St., 

_ Trenton,  N.  J. 

Ward  Electric  Co.,  Inc.,  1411  WTalnut 
St..  Philadelphia.  Pa. 

Wheeling  Tile  Co..  Wheeling,  W.  Va. 

TUBES,  PYROMETER.— See  Pyrometer 
tubes. 

TUBES,  SPEAKING. — See  Speaking 
tubes,  flexible;  Speaking  tubes,  rigid. 

TUBES,  SPLIT. — Insulating  tubes  usu- 
ally of  porcelain,  made  in  two  parts  to 
facilitate  assembly  on  electric  conductors 
in  open  wiring  for  crossovers,  in  Joists,  etc. 
They  are  largely  used  where  the  conductor 
is  already  in  place  and  cannot  be  drawn 
through  a one-piece  tube. 

Manufacturers: 

Federal  Porcelain  Co.,  The.  Carey,  Ohio. 
“Fedco.” 

Findlay  Electric  Porcelain  Co.,  The. 
Findlay,  Ohio. 

Joslyn  Mfg.  & Supply  Co..  133  W.  Wash- 
ington St.,  Chicago,  111. 

' UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  ”U.  S.” 

TUBING,  A8BESTOS.  — See  Asbestos 
tape,  tubing,  twine,  yarn,  etc. 

TUBING,  B R A S S. — See  Brass  bars, 
sheets,  rods,  and  tubing. 

TUBING,  COPPER. — See  Copper  sheets, 
rods,  and  tubing. 

TUBING  FIBER. — See  Fiber  sheet,  rods, 
tubes  and  tubing. 

TUBING,  FLEXIBLE  FABRIC  OR 
NONMETALLIC  C O N D U I T.— Flexible 
woven  fabric  tubing  having  the  outer  sur- 
face saturated  with  a moisture-repelling 
compound  and  furnished  in  varying  diam- 
eters and  continuous  lengths  is  used  quite 
extensively  for  furnishing  added  Insulation 
and  mechanical  protection  to  electric  con- 
ductors, both  in  concealed  and  certain  sec- 
tions of  open  wiring.  This  form  of  tub- 
ing is  known  to  the  trade  by  several  trade 
names,  the  most  common  of  which  is 
“loom.”  It  Is  very  useful  In  wiring  fin- 
ished houses,  in  wiring  around  machinery, 
on  automobiles,  etc.,  where  a very  flexible 
and  nonmetalllc  conduit  is  desired. 
Manufacturers: 

Alphaduct  Co.,  136  Cator  Ave.,  Jersey 
City  N.  J.  “Alphaduct”,  “Alphaloom.” 

AMERICAN  CIRCULAR  LOOM  CO.,  90 
West  St.,  New  York,  N.  Y.  “Circular 
Loom”  flexible  conduit  is  made  of  fibre 
cord  interwoven  with  strong,  tough, 
cotton  yarn,  producing  a stiff,  seamless 
interwoven  wall.  Covering  this  inner 
tubing  is  a spirally  wound  friction  tape, 
over  which  tough  cotton  twine  is 
woven.  This  woven,  outer  Jacket  is 
thoroughly  treated  with  a moisture- 
and  flame-proof  compound.  “Circular 


Loomflex  Flexible  Conduit 


Loom”  is  clean,  light  in  weight,  very 
flexible  and  offers  the  best  obtainable 
fishing  surface.  It  is  tough,  strong  and 
substantial.  It  Is  supplied  in  12  stand- 
ard sizes  with  inside  diameters  of 
Vi.  %,  V4.  %.  %,  1.  lVi,  1 1\.  2 and 
2*4  ins.  “Loomflex.”  another  flexible 
conduit,  embodies  a seamless,  canvas- 
like inner  tube  formed  of  special  fibre 
cord  interwoven  with  cotton  yarn.  The 
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interwoven  insulating  tubing  is  treated 
with  a moisture-  and  flame-proof  com- 
pound, over  .which  is  a braiding  of 
light-weight  but  strong  and  tough  cot- 
ton twine.  This  protective  covering  is 
also  thoroughly  compounded,  making  a 
final  tubing  which  is  double  com- 
„ pounded  and  doubly  efficient.  “Loom- 
flex"  is  easy  to  cut  and  fish,  clean  to 
handle,  extremely  flexible  and  light  in 
weight.  It  repels  moisture,  retards 
combustion,  and  there  is  no  waste,  for 
it  will  stand  almost  any  abuse  to  which 
it  may  be  subjected.  It  is  furnished  it* 
the  same  inside  diameters  as  “Circular 
Loom"  described  above. — Adv. 

American  Metal  Moulding  Co.,  141-145 
New  Jersey  Railroad  Ave.,  Newark, 
N.  J.  “American." 

American  Wiremold  Co.,  81-83  Woodbine 
St..  Hartford,  Conn.  “Wireduct." 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark,  N.  J.  “Fle-X-Met." 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

EASTERN  TUBE  & TOOL  CO.,  INC., 
594  Johnson  Ave.,  Brooklyn,  N.  Y. 
“Brookduct",  “Ettco." 

Empire  Mfg.  Co.,  Lockport,  N.  Y. 

Flexible  Woven  Cable  Co.,  170  Purchase 
St.,  Boston,  Mass. 

Johns-Manville,  Inc.,  Madison  Ave.,  and 
41st  St.,  New  York,  N.  Y. 

L.  & N.  Co.,  Ltd.,  The,  St.  Johns,  Que., 
Can.  “Insuladuct." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Flex- 
tube"  nonmetallic  conduit  is  double 
compounded,  seamless,  and  interwoven. 
It  is  noncollap8ible  and  inseparable  and 
Is  clean  and  easy  to  work  with  under 
all  conditions.  Flextube  will  stand  any 
amount  of  hard  usage,  it  does  not  get 
brittle  in  cold,  and  every  foot  of  every 
coil  can  be  used.  See  display  adv. 
pages  1302-4. — Adv. 

Saylor  Electric  & Mfg.  Co.,  57  18th  St., 
Wheeling,  W.  Va.  “Saylorduct." 

Short  Electrical  Mfg.  Corp.,  Penn  Yan, 
N.  Y.  "Plia  Duct." 

Standard  Insulation  Co.,  Rutherford,  N. 
J.  "Sico." 

Triangle  Conduit  Co.,  50-52  Columbia 
Heights,  Brooklyn,  N.  Y.  "Triduct." 

Tubular  Woven  Fabric  Co.,  Main  and 
Carver  Sts.,  Pawtucket,  R.  I.  "Dura- 
duct." 

TUBING,  MICA  COMPOSITION.  — See 
cut,  plate,  rings,  sheets,  tubing. 

TUBING,  MICA  COMPOSITION.  — See 
Mica  composition,  sheet,  tubing,  etc. 

TUBING,  MISCELLANEOUS.— Tubing  is 
often  made  of  soft  or  hard  rubber,  fiber, 
glass  or  other  insulating  material  and  is 
used  In  general  electrical  practice  for  the 
insulation  of  single  wires  or  groups  of 
small  wires.  It  is  useful  around  machin- 
ery and  other  apparatus  where  vibration  or 
mechanical  injury  would  soon  cause  ordi- 
nary insulation  to  be  damaged. 

Manufacturers: 

Bartlett,  Inc.,  H.  N..  19  Park  PI.,  New 
York,  N.  Y. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calu- 
met St.,  Newark,  N.  J. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F." 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia.  Pa. 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand." 

Ivins'  Tube  Works,  Ellwood,  Oak  Lane, 
Philadelphia,  Pa. 

Johns-Manville,  Inc.,  Madison  Ave.  and 
4l8t  St.,  New  York,  N.  Y. 

Roebllng’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Standard  Welding  Co.,  The,  W.  73rd  and 
L.  S.  & M.  S.  Railroad,  Cleveland, 
Ohio. 

Triangle  Conduit  Co..  50-52  Columbia 

. Heights,  Brooklyn.  N.  Y.  “Triangle." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 

TUBING,  RUBBER.— See  Rubber,  hard, 
rods,  sheets,  tubes,  tubing,  etc.;  Rubber, 
soft,  tubing,  sheets,  etc. 

TUBING,  STEEL,  SEAMLESS,  BUTTED, 
ETC. — This  tubing  of  various  types  and 
diameters,  thicknesses,  etc.,  is  much  used 
in  the  electrical  industry  for  framework 
for  electric  vehicles  and  many  other  sup- 


porting structures.  It  is  also  used  to  a 
limited  extent  for  interior  rigid  conduit. 

Manufacturers: 

Mohegan  Tube  Co.,  The,  Scott  Ave.  and 
Meserole  St.,  Brooklyn,  N.  Y. 

Pittsburgh  Steel  Tube  Co.,  Beaver,  Pa. 

Rome  Mfg.  Co.,  Rome,  N.  Y.  "Rome." 

Standard  Welding  Co.,  The.  W.  73rd  and 
L.  S.  A M.  S.  Railroad,  Cleveland,  O. 

TUBING,  VARNISHED  FABRIC.— Sleev- 
ing for  insulating  purposes  made  of  fabric 
?>nd  impregnated  with  a varnish  or  oil  to 
increase  its  dielectric  strength  and  to  ex- 
clude moisture.  It  is  used  in  various 
places  for  insulating  conductors  and  por- 
tions of  windings  for  coils,  etc. 


Manufacturers: 

BarUett,  Inc.,  H.  N..  19  Park  PI..  New 
York,  N.  Y. 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvington.  N.  J.  “Irvington" 
tubing  is  flexible  made  of  silk  and  cot- 
ton, in  all  colors.  It  is  largely  used 
in  instrument  work  and  also  for  insu- 
lating lead  wires  in  coils  and  trans- 
formers. Tested  to  6,000  volts.  It  can 
be  furnished  in  all  shades.  See  display 
adv.  page  1319  for  all  Irvington  elec- 
trical products. — Adv. 

DOWNEY  CO.,  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y.  “Empire." 

Mica  Insulator  Co..  Victoriavilie,  Que., 
Can. 

Mltchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  "M-R." 

Standard  Insulation  Co.,  Rutherford,  N. 


tude.  Tuners  generally  consist  of  variable 
inductances,  which  are  made  in  a number 
of  forms.  Variable  condensers  are . also 
used  as  tuners.  Also  see  Radio  telegraph 
receiving  apparatus. 

Manufacturers: 

American  Radio  A Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Bowman  A Co.,  A.  W.,  23  Church  St., 
Cambridge.  Mass.  (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  25  N.  Frank- 
lin, St.,  Chicago,  111.) 

Brooks,  George  B.,  101  N.  Main  St., 
Providence,  R.  I. 

Bunnell  & Co.,  J.  H..  32  Park  PI..  New 
York,  N.  Y.  "Bunnell." 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

De  Forest  Radio  Telephone  & Tele- 
graph Co.,  1415  Sedgwick  Ave.,  New 
York.  N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockville 
Centre,  N.  Y. 

GREBE  & CO.,  INC.,  A.  H.,  70  Van 
Wyck  Blvd.,  Richmond  Hill,  N.  H. 
“Grebe  Radio." 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
"Universal." 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.  “Signal." 

Tresco,  1201  Kahl  Bldg.,  Davenport, 
Iowa.  “Hook'er  To  Yer  Bulb.” 

TUNGAR. — Trade  name  for  battery- 
charging rectifiers  manufactured  by  the 
General  Electric  Co.,  Schenectady,  N.  Y. 


J.  “Sico." 


TUBULAR  PRODUCTS  CO.— Box  336, 
Southington,  Conn.  Manufacturers  of  sil- 
ver solder,  etc.  President,  Samuel  Munch; 
vice-president,  Walter  Weil;  secretary,  Ed- 
gar Weil;  treasurer,  B.  S.  Munch. 


TUBULAR  WOVEN  FABRIC  CO.— 

Pawtucket,  R.  I.  Manufacturer  of  flexible 
nonmetallic  conduit.  flexible  portable 
cord,  cable  and  extension  lamps.  Business 
established  1911.  President  and  treasurer, 
William  H.  Thomley;  general  manager,  W. 
E.  Sprackling;  sales  manager,  H.  N.  Otis. 
Main  office  and  factory.  Main  and  Carver 
Sts.,  Pawtucket,  R.  I.  Branch  offices,  52 
Vanderbilt  Ave.,  New  York,  N.  Y.;  549 
W.  Washington  Blvd.,  Chicago,  111.;  428 
Penobscot  Bldg.,  Detroit,  Mich.;  548  Leader 
News  Bldg.,  Cleveland,  Ohio.  Sales  rep- 
resentatives, Allied  Industries,  Inc.,  279 
Minna  St.,  San  Francisco,  Cal.;  340  Azusa 
St.,  Los  Angeles,  Cal.,  1252  1st  Ave.,  S., 
Seattle,  Wash.;  A.  Hall  Berry,  71  Murray 
St  Npw  York.  N.  Y. 


TUCKER,  W.  F.  A C.  F.— 191  Franklin 
Ave.,  Hartford,  Conn.  Manufacturers  of 
oiling  devices  and  metal  cutting  shears. 
Business  established  1900.  C.  F.  Tucker, 


owner. 

TUCKER  MFG.  CO.— 118  Noble  Ct., 
Cleveland,  Ohio.  Manufacturer  of  violet 
ray  generators.  Business  established  1920. 
President  and  sales  manager,  H.  A.  Tucker; 
vice-president,  F.  P.  Tucker;  secretary,  J. 
R.  Tucker;  treasurer,  F.  J.  Tucker;  gen- 
eral manager,  C.  S.  Tucker. 


TUFT  EX. —Trade  name  for  rope  paper 
manufactured  by  the  Mltchell-Rand  Mfg. 
Co.,  18  Vesey  St.,  New  York,  N.  Y. 

TULC. — Trade  name  for  lubricating  oil 
manufactured  by  the  Universal  Lubricating 
Co.,  Schofield  Bldg.,  Cleveland.  Ohio. 

TULIP.— Trade  name  for  sign  receptacles 
manufactured  by  Pass  & Seymour,  Inc., 
Solvay  Station,  Syracuse,  N.  Y. 

TU  LITE.— Trade  name  for  miniature 
double  filament  incandescent  lamp  manu- 
factured by  the  Miniature  Incandescent 
Lamp  Corp.,  95  8th  Ave.,  Newark,  N.  J. 

TUMBLER  SWITCHES.— See  Switches, 
toggle  or  tumbler,  snap. 

TUMBLING  BARREL.— A barrel  or  box 
caused  to  revolve  about  an  axis,  in 
which  metal  parts  to  be  electroplated  or 
cleaned  are  tumbled  together,  the  rubbing 
against  one  another  giving  a sort  of  polish. 
Sometimes  sand  is  added  and  the  result  is 
much  the  same  as  a sand-blasting  opera- 
tion. 

TUNERS,  RADIO.— Radio  tuners  are  de- 
vices used  to  produce  electrical  resonance 
In  circuits  of  radio  frequency  in  order  that 
the  oscillations  induced  in  the  receiver 
antenna  may  attain  their  maximum  ampli- 


TUNG-SOL. — Trade  name  for  miniature 
incandescent  lamps  manufactured  by  the 
Miniature  Incandescent  Lamp  Corp.,  95 
8th  Ave.,  Newark,  N.  J. 

TUNGSOL. — Trade  name  for  incandes- 
cent vacuum  lamps  manufactured  by  the 
Independent  Lamp  & Wire  Co.,  1737  Broad- 
way, New  York,  N.  Y. 

TUNGSTEN  CONTACT  POINTS.— See 
Points,  contact  and  sparking,  platinum, 
silver,  tungsten,  etc. 

TUNGSTEN  FILAMENTS.— See  Filam- 
ents, incandescent  lamp,  tungsten. 

TUNGSTEN  LAMPS.— See  Lamps,  in- 
candescent, tungsten,  gas-filled;  Lamps, 
incandescent,  tungsten,  vacuum. 

TUNGSTEN  M ETA  L.— Tungsten  is  a 
hard  gray  metal.  Its  symbol  is  W;  at. 
wt.,  184.0;  sp.  gr.  18.85;  tn.  p.  3100°  C. 
Tungsten  was  formerly  produced  as  a very 
hard,  dark  gray  powder,  and  was  used 
principally  to  produce  the  alloy  known  as 
ferro- tungsten.  In  1910  a process  was  an- 
nounced for  the  production  of  ductile  tung- 
sten by  rolling,  swaging  or  hammering  a 
heated  body  of  coherent  tungsten  uptil  it 
becomes  ductile  at  ordinary  temperatures. 
Since  that  time  it  has  come  to  be  a very 
important  metal  in  the  electrical  industry 
and  Is  very  extensively  used  in  the  manu- 
facture of  tungsten  filaments  for  incan- 
descent lamps. 

Manufacturers: 

Fansteel  Products  Co.,  Inc.,  North  Chi- 
cago. 111. 

Foote  Mineral  Co..  Inc.,  107  N.  19th  St.. 
Philadelphia,  Pa. 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1261.) 

Metal  & Thermit  Corp.,  120  Broadway. 
New  York,  N.  Y.  “Tungtabs." 

TUNGSTEN  WIRE.— Tungsten  wire  is 
drawn  from  tungsten  billets  and  rods 
rendered  ductile  by  heating  and  a rolling 
and  swaging  process.  Its  most  important 
application  is  in  the  manufacture  of 
filaments  for  incandescent  lamps,  for  which 
It  is  drawn  Into  very  fine  wire.  It  is  also 
used  as  a substitute  for  platinum  contacts 
in  electrical  apparatus,  making  excellent 
contact  points,  and  for  the  resistor  in  cer- 
tain electric  heater  elements. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont,  Can. 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St.. 
Philadelphia.  Pa. 

INDEPENDENT  LAMP  A WIRE  CO.. 
1737  Broadway,  New  York,  (See  display 
adv.  page  1261.) 

McJunkin,  Paul,  15  E.  40th  St.,  New 
York,  N.  Y. 

TUNGTABS. — Trade  name  for  metal 
tungsten  manufactured  by  the  Met&l  A 
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Thermit  Corp.,  120  Broadway,  New  York, 
N.  Y. 

TUPPER  MFG.  CO.— 1122  W.  47th  St., 
Seattle  Wash.  Manufacturer  of  motor- 
Iriven  dishwashing  machines.  President, 
-Villiam  Tupper;  vice-president,  William 
Titus;  secretary  and  treasurer,  M.  W. 
xmgabaugh. 

TURBINES,  STEAM.— Steam  turbines 
re  commercially  available  in  capacities 
rom  about  10  hp.  up  to  75,000  hp.  In 
apacities  above  5000  hp.,  the  steam  tur- 
ine  is  the  only  steam  prime  mover  in 
se.  with  a few  exceptions.  In  central 
tations,  it  is  used  almost  entirely  above 
500  hp.  The  rapid  evolution  and  employ- 
lent  of  the  steam  turbine  is  due  to  its 
Igh  thermal  efficiency,  its  low  cost  per 
orsepower,  its  economical  space -factor, 
s adaptability  for  very  large  powers,  its 
w labor  cost  for  supervision  and  its 
mplicity  with  resulting  reliability.  Cost 
to  the  disadvantage  of  the  turbine  for 
nail  sizes,  however. 

Steam  turbines  are  classified  as  impulse, 
action  and  combined  reaction -Impulse, 
ley  are  again  classified  as  single-pressure 
id  multi -pressure  stage.  They  may  be 
ain  segregated  according  to  whether 
ey  use  high  pressure  or  exhaust  steam, 
ing  known  as  high-pressure  condensing, 
fh -pressure  noncondensing,  low-pressure, 
xed-pressure  and  bleeder. 

The  steam  turbine  is  used-  not  only  for 
Ivlng  high-speed  generators  but  for  op- 
iting  of  air  compressors,  direct-current 
iterators  and  other  slow-speed  machin- 
' through  reduction  gearing.  It  is  be- 
; widely  employed  for  direct  connection 
centrifugal  pumps  and  high-speed  ma- 
nery,  such  as  centrifugal  separators, 
iters,  etc.  It  is  also  used  for  ship  pro- 
sion,  either  connected  to  the  propellers 
ough  reduction  gearing,  or  driving  elec- 
; generators  that  furnish  current  to  the 
peller  motors. 

URBINES,  STEAM,  EXHAUST  AND 
^-PRESSURE.  — Bxhaust  and  low- 
ssure  turbines  are  those  operating  on 
tospheric  pressure  or  a few  pounds 
ve  it  and  exhausting  into  a vacuum 
y are  usually  connected  to  the  exhaust 
loncondensing  reciprocating  steam  en- 
‘8  or  to  other  sources  of  low-pressure 
,m,  but  do  not  connect  direct  to  the 
era.  The  use  of  this  type  of  turbine 
luite  valuable  in  some  existing  plants 
the  purpose  of  increasing  the  efficiency 
capacity  with  a minimum  outlay  for 
equipment. 

*w-pressure  turbines  are  used  to  drive 
jrators  and  also  for  other  purposes  in 
ant,  such  as  for  some  auxiliaries.  In 
bination  plants  supplying  both  gas  and 
ricity  they  are  sometimes  used  to 
? gas  compressors.  In  such  cases  they 
ilways  driven  through  reduction  gear- 
Thls  is  also  true  of  most  turblne- 
>n  generators  for  d-c.  service.  Also 
Turbines,  steam, 
nufacturers: 

is-Chalmers  Mfg.  Co.,  Milwaukee, 
Vis. 

ladian  General  Electric  Co.,  Ltd.,  212 
Zing  St.,  W..  Toronto,  Ont.,  Can. 
NERAL  ELECTRIC  CO.,  Schenec- 
ady,  N.  Y.  “Curtis.”  G-E  low-pres- 
ure  turbines  designed  to  take  exhaust 
team  from  engines,  pumps,  air  com- 
ressors,  hoists,  etc.,  are  of  the  same 
eneral  construction  as  the  high-pres- 
ire  turbines  and  embody  all  the  ad- 
antages  of  the  Curtis  type.  (See 
ur  bines,  high-pressure.) — Adv. 
adian  Westlnghouse  Co.,  Ltd.,  San- 
rd  and  Myler  Sts.,  Hamilton,  Ont., 
an.  ''Westlnghouse.” 
lie  & McCulloch  Co.,  Ltd.,  The,  Galt, 
nt..  Can. 

r Turbine  Co.,  Wellsville,  N.  Y. 
Economy.” 

west  Engine  Co.,  Indianapolis,  Ind. 
didwest-Wait.” 

re  Steam  Turbine  Corp.,  Wellsville. 
Y.  "Moore.” 

rway  Dynamo  & Engine  Co.,  120 
ectric  Ave.,  Ridgway,  Pa. 

RY  STEAM  TURBINE  CO.,  THE, 
rry  So..  Hartford,  Conn. 
JTINOHOUSE  ELECTRIC  & MFG. 

East  Pittsburgh,  Pa.  (See  display 
v.  pages  1395-1402.) 
BINEStSTEAM,  MIXED  AND  HIGH- 
iURE. — High -pressure  turbines  are 
which  operate  on  full  boiler  pressure 
ichaust  to  atmosphere  or  vacuum, 
pressure  turbines  are  those  designed 
normally  on  low-pressure  steam, 


but  in  case  the  low-pressure  supply  should 
fail  or  prove  inadequate  to  carry  the  load, 
they  are  equipped  with  high-pressure 
stages  to  receive  steam-  direct  from  the 
boilers.  The  low-pressure  end  is  always 
designed  to  handle  a much  larger  volume 
of  steam  than  the  high-pressure  end. 
Bleeder  turbines,  which  are  a form  of 
mixed-pressure  turbine,  have  provision 
made  for  taking  steam  from  a stage  of  the 
machine  a few  pounds  above  atmosphere 
and  using  it  for  heating  the  plant  or  for 
industrial  heating  service.  The  steam  that 
is  not  used  in  this  way  continues  through 
the  low-pressure  stages  to  the  condenser. 
The  high-pressure  sections  in  these  tur- 
bines are  large  as  compared  to  the  low- 
pressure  end. 

Both  of  the  two  basic  types  *of  turbines, 
the  impulse  and  reaction,  generally  consist 
of  more  than  one  stage.  Velocity  com- 
pounding or  pressure  compounding  is  em- 
ployed to  give  reasonable  rotative  speeds. 
Pressure  compounding  or  dividing  up  the 
total  pressure  drop  into  several  stages  is 
used  on  nearly  all  of  the  larger  size  high- 
pressure  turbines.  Curtis  turbines  usually 
have  from  1 to  20  pressure  stages  with 
one  or  two  velocity  stages  in  each  pressure 
stage.  The  Rateau  turbines  have  from 
13  to  22  pressure  stages  and  the  Parsons 
type  from  40  to  70  pressure  stages. 

High  and  mixed-pressure  turbines  are 
made  in  large  sizes  and  are  very  widely 
used  in  steam  power  plants,  having  al- 
most entirely  replaced  the  reciprocating 
engines.  They  are  generally  made  in  the 
horizontal  type  now,  although  vertical  tur- 
bines in  the  medium  sizes  have  been  made 
and  are  still  in  use. 

In  some  of  the  very  large  sized  turbines 
the  pressure  stages  are  separated  to  the 
extent  that  they  are  divided  into  two 
or  three  independent  rotating  elements 
forming  a cross-compound  or  triple -expan- 
sion set;  in  this  manner  units  rated  as 
high  as  60,000  to  70,000  kw.  have  been 
constructed.  Probably  the  largest  single - 
element  units  in  operation  are  those  of 
45,000  kw.  capacity.  Also  see  Turbines, 
steam. 

Manufacturers: 

All  is-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

American  Well  Works,  The,  Aurora,  111. 
“American.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford and  Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westlnghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  “Curtis.”  The  Curtis 
steam  turbine  as  manufactured  by  the 
General  Electric  Company  is  distin- 
guished by  its  low  cost  of  operation  and 
reliable  service.  Its  characteristics 
which  make  for  economy  are:  high  ini- 
tial efficiency  maintained  in  service; 
high  steam  economy  over  wide  range 
of  load;  ability  to  utilize  effectively  ex- 
treme steam  conditions,  i.  e.,  high  pres- 
sure, super-heat,  and  vacuum,  and  low 
cost  of  supplies,  repairs  and  mainte- 
nance. Features  which  make  them 
reliable  are:  Blmple  mechanical  con- 
struction; short  shaft  and  disc  type 
wheels;  proper  proportion  of  turbine 
and  generator  to  each  other;  and  ab- 
sence of  distortion,  due  to  sudden 
change  in  internal  temperatures.  No 
internal  lubrication  is  necessary,  and 
since  the  oil  is  circulated  through  the 
bearings  in  a closed  system,  the  cost  of 
oil  is  very  small.  The  exhaust  steam 
is  thereby  free  from  oil  and  can  be 
used  for  heating  the  boiler  feed  water, 
or  for  heating  the  building,  or  for 
other  low  pressure  industrial  purposes. 
Curtis  turbines  give  the  maximum  of 
power  with  a minimum  of  floor  space 
and  head  room.  G-E  sizes  are  10  kw. 
upward  for  driving  d-c.  generators  and 
100  kw.  upward  for  a-c.  generators.  A 
special  form  is  widely  used  for  driving 
centrifugal  pumps,  blowers  and  like  ap- 
paratus. (Bulletins  42201B  and  42010.) 
See  adv.  page  1204. — Adv. 

Goldie  & McCulloch  Co.,  Ltd..  The,  Galt, 
Ont.,  Can. 

Kerr  Turbine  Co.,  Wellsville,  N.  Y. 
“Economy.” 

Midwest  Engine  Co.,  Indianapolis,  Ind. 
“Midwest- Wait.” 

Moore  Steam  Turpine  Corp.,  Wellsville, 
N.  Y.  “Moore.” 

Power  Turbo-Blower  Co.,  347  Madison 
Ave., .New  York,  N.  Y.  “Power”,  “Sim- 
plex”, “S.A.” 
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Ridgway  Dynamo  & Engine  Co.,  120 
Electric  Ave.,  Ridgway,  Pa. 

TERRY  STEAM  TURBINE  CO.,  THE, 
Terry  Sq.,  Hartford,  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

TURBINE,  WATER  OR  HYDRAULIC.— 
A hydraulic  turbine  is  a water  motor  con- 
sisting of  a wheel  (often  called  the  “run- 
ner”) with  a number  of  short  curved 
buckets  or  pipes  attached,  arranged  to 
revolve  in'  a fixed  case  that  has  a series  of 
guideways  or  nozzles  to  direct  the  water 
to  the  buckets  or  pipes  at  the  most  effec- 
tive angle.  Turbines  may  be  classified  in 
several  ways,  but  are  usually  classified  in 
accordance  with  the  action  of  the  water 
into  reaction  and  impulse  turbines.  The 
reaction  turbines  are  represented  by  the 
Foumeyron,  Jonval  and  Francis  types,  and 
operate  by  having  the  water  enter  simul- 
taneously through  a number  of  passages 
around  the  entire  circumference  of  the 
wheel.  The  water  is  deviated  from  its 
original  path  by  the  buckets  on  the  run- 
ner and  as  it  issues  from  the  buckets,  ex- 
erts a reactive  pressure  or  force  on  them 
that  revolves  the  wheel.  The  impulse  tur- 
bines are  represented  by  the  Girard  wheel 
and  tangential  wheels  of  the  Doble  and 
Pelton  type.  The  water  Is  sometimes  ap- 
plied by  nozzles  to  all  of  the  buckets  simul- 
taneously or  to  only  a part  of  them  at  one 
time.  The  momentum  of  the  moving  mass 
of  water,  or  the  impulsive  force  of  the 
impinging  stream.  Is  utilized  in  impulse 
turbines.  Another  classification  that  Is 
commonly  used  is  in  accordance  with  the 
direction  of  flow.  Radial-How  turbines  are 
those  in  which  the  water  flows  through 
the  wheel  in  a radial  direction.  The  Four- 
neyron  turbine  has  the  direction  radially 
outward  while  the  Francis  turbine  is 
radially  Inward.  Axial-flow  turbines  have 
the  general  direction  of  the  water  parallel 
to  the  axis  of  the  wheel.  The  Jonval  and 
Girard  wheels  are  of  this  type.  The  type 
representative  of  most  American  reaction 
turbines  is  the  mixed  flow,  in  which  the 
flow  is  at  first  radial  and  then  Is  diverted 
to  an  axial  direction. 

The  first  wate**  motors  in  use  in  the  United 
States  were  open  wheels  of  both  the  breast 
and  overshot  type.  In  Ihe  overshot  type 
the  water  is  delivered  to  the  wheel  in  a 
sheet  at  the  top,  by  means  of  a sluice.  The 
breast  wheel  has  the  water  delivered  at 
approximately  the  level  of  the  axis.  Both 
depend  chiefly  upon  gravity  action.  The 
first  successful  hydraulic  turbine  In  this 
country  was  installed  at  Lowell,  Mass.,  in 
1844.  It  was  a 75-hp.  Fourneyron  turbine 
and  had  an  efficiency  of  about  78%.  Sev- 
eral other  turbines  were  built  shortly  after 
that,  of  both  the  radial  and  axial  or  par- 
allel-flow types.  About  1860  the  Swain 
and  Leffel  turbines  (mixed  flow)  were  in- 
vented. which  combined  the  two  flows  and 
secured  an  Inward  and  downward  dis- 
charge. This  type  permitted  the  installa- 
tion of  a turbine  in  one-half  the  space  and 
for  one-fifth  the  cost  of  a turbine  of  the 
same  size  of  the  older  type.  Many  tur- 
bines of  this  type  were  made  until  about 
1878.  At  this  time  the  “Hercules”  wheel, 
invented  by  McCormick,  was  found  to 
give  a higher  efficiency  at  part  gate  open- 
ing and  to  permit  the  use  of  a still  greater 
amount  of  water  with  the  same  size  wheel. 
The  feature  of  this  wheel  was  the  addi- 
tion of  three  sharp  ridges  to  each  bucket 
to  assist  In  guiding  the  water.  Improved 
designs  of  other  wheels  appeared  soon  aft- 
erwards and  the  tendency  since  then  has 
been  to  increase  the  capacity  of  the  wheel 
without  Increasing  its  diameter.  For  low 
heads,  up  to  about  40  ft.,  the  reaction  tur- 
bines are  best  as  they  permit  the  utiliza- 
tion of  the  entire  head  at  all  times.  They 
can  be  set  very  low  and  will  operate  effi- 
ciently when  fully  submerged.  The  im- 
pulse turbines  require  a free  discharge 
and  must  be  set  high  enough  to  always  be 
above  the  tail  water.  Their  use  is  there- 
fore limited  to  high -head  developments 
where  the  height  of  the  back  water  is 
only  a small  percentage  of  the  total  head. 
They  have  higher  efficiencies  at  part  gate 
or  at  less  than  full  load  and,  as  most 
wheels  operate  under  variable  loads,  this 
is  an  important  feature. 

Plants*  are  now  in  operation  having  nor- 
mal heads  as  low  as  12  ft.  A new  plant  is 
to  be  built  in  California  on  the  Stanislaus 
River  that  will  operate  under  a head  of 
2400  feet,  which  is  probably  the  highest 
in  the  United  States  and  among  the  high- 
est in  the  world.  The  recent  development 
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of  turbines  Han  permitted  an  enormous  in 
crease  In  Mize,  those  recently  inutalled  at 
Niagara  FallM.  the  largest  In  the  world,  be- 
ing rated  at  37,500  hp..  but  actually  de- 
veloping 40.000  hp,  continuously.  Their 
efficiency,  which  In  also  exceptionally  high 
Im  In  the  neighborhood  of  93%. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee, 
Win. 

Barber  A Hons,  Charles,  Meaford,  Ont., 
Can.  “Canadian." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  Ht.,  W..  Toronto,  Ont.,  Can. 

Christiana  Machine  Co.,  Christiana,  Pa. 

"CMC.” 

Cramp  A Hons  Hhlp  8c  Engine  Building 
Co.,  William.  I.  P.  Morris  Dept.,  Rich- 
mond and  Norris  Sts.,  Philadelphia,  Pa. 
"I.  P.  Morris." 

Dow,  Inc.,  L.  B..  Keene,  N.  H. 

Belton  Water  Wheel  Co..  19th  and  Har- 
rison Hts.,  San  Francisco,  Cal. 

Smith  Co..  8.  Morgan.  Lincoln  8c  Hartley 
8ts.,  York.  Pa.  "Smith",  "McCormick", 
"New  Success." 

Wellman-Seaver-Morgan  Co.,  The,  7000 
Central  Ave.,  Cleveland.  O "W-S-M." 

TURBOLITE. — Trade  name  for  portable 
lighting  and  power  plant  manufactured  by 
the  Lucey  Mfg.  Co.,  Houston,  Tex. 

TUBOQENERATOR8.  — See  Generators, 
lighting  and  power,  a-c.,  turbo;  Genera- 
tors, lighting  and  power,  d-c.,  turbo. 

TURL  IRON  A CAR  CO.,  INC.,  THE.— 

50  Broad  St.,  New  York,  N.  Y.  Manufac- 
turer of  Industrial  railroads,  etc. 

TURN  OVER. — Trade  name  for  electric 
toaster  manufactured  by  the  Westinghouse 
Electric  8t  Mfg.  Co.,  East  Pittsburgh,  Pa. 

TURN  BUCKLES,  INSULATED.— Insu- 
lated turnbuckles  are  made  in  the  same 
way  as  plain  turnbuckles  except  that  one 
or  both  of  the  eyes  are  either  covered 
with  an  insulating  compound  or  have  an 
insulator  mounted  thereon.  The  insulators 
used  are  cylindrical  or  spool -shaped  and 
are  mounted  In  a fork  which  has  the  long 
stem  threaded.  This  type  is  used  with 
low-voltage  cables,  with  trolley  wires  of 
traveling  cranes,  with  guy  wires  where  it 
is  necessary  to  insulate  them  from  the 
ground,  etc. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  & J.  M.,  289- 
305  A St.,  Boston,  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Electric  Railway  Equipment  Co.,  2900 
Cormany  Ave.,  Cincinnati,  Ohio. 

Elect  rose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,  N.  Y.  "Arcover",  "Elect- 
rose." 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  ( See  adv.  pages  1203-1223.) 

Hopewell  Insulation  & Mfg.  Co.,  Inc., 
Hopewell.  Va. 

Joslyn  Mfg.  A Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

MACALLEN  CO..  THE.  16  Macallen  St., 
Boston.  Mass. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
"O-B." 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

TURNBUCKLES,  PLAIN.— Turnbuckles 
are  devices  used  to  tighten  a rod,  support, 
binding  or  guy  wire  or  cable,  consisting  of 
a wrought  iron  or  cast  Iron  double-stem- 
body  tapped  at  both  ends  to  receive  a 
right -bund  and  left-hand  screw,  respec- 
tively. or  sometimes  having  a screw  at 
only  one  end  and  a swivel  at  the  other.  The 
hotly  when  turned  will  draw  the  screws 
in.  thus  tuking  up  the  slack  in  the  wires 
or  cables  attached  to  the  screws.  Turn- 
buckles  are  used  considerably  in  line  con- 
struction work,  especially  for  adjusting 
guys  and  supports.  They  are  made  with 
an  eye  at  both  ends,  an  eye  at  one  end 
and  a hook  at  the  other,  or  an  eye  and 
clevis  combined. 

Manufacturers: 

Bonney  Vise  & Tool  Works,  Inc.,  Al- 
lentown. Pa. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Fischer  & Hayes  Rope  & Steel  Co.,  741- 
715  W.  Van  Buren  St.,  Chicago.  111. 

HALLETT  IRON  WORKS.  Harvey.  111. 
"Hallett."  (See  display  adv.  page  1254.) 

Joslyn  Mfg.  & Supply  Co..  133  W.  Wash- 
ington St  , Chicago.  III. 

l*nn*  & Sons.  Mathew.  Pittsburgh.  Pa. 


LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Marine  Hardware-Equipment  Co.,  South 
Portland.  Me. 

Newhall  Chain  Forge  A Iron  Co.,  90  West 
St..  New  York.  N.  Y. 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
"O-B." 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

St.  Ix)uis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

St.  Louis  Screw'  Co.,  Clarence  St.,  and 
Bulwer  Ave..  St.  Louis,  Mo. 

Strieby  8c  Foote  Co.,  Newark,  N.  J. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

TURNBULL  ELECTRIC  MFQ.  CO.,  INC. 

— 1237  Atlantic  Ave.,  Brooklyn.  N.  Y. 
Manufacturer  of  incandescent  lamps  and 
lamp  coloring  compounds.  Business  es- 
tablished 1919.  President,  John  G.  Turn- 
bull;  secretary.  George  R.  McKay;  treas- 
urer and  general  manager,  Robert  S.  Turn- 
bull. 

TURNER  BRA88  WORKS,  THE.— Syca- 
more. 111.  Manufacturers  of  oxyacetylene 
welding  apparatus,  name  plates,  blow 
torches,  etc.  Business  established  1871. 
President,  treasurer  and  general  manager, 
William  F.  Pagel;  vice-president.  Herbert 

F.  Pagel;  secretary.  Fred  H.  Alden;  sales 
manager,  Charles  F.  Masterson.  Main  of- 
fice and  factory,  Sycamore,  111.  Branch 
office  and  warehouses.  30  Warren  St.,  New 
York,  N.  Y.  Sales  representative,  C.  N.  & 
F.  W.  Jonas.  534  Pioneer  Bldg..  Seattle, 
Wash.;  Ill  New  Montgomery  Bldg.,  San 
Francisco,  Cal.;  Equitable  Savings  Bank 
Bldg.,  Los  Angeles.  Cal.;  H.  D.  Shewry,  80 
Juneau  Ave.,  Milwaukee,  Wls. 

TURNER  MFG.  CO.,  THE.— Port  Wash- 
ington, Wis.  Manufacturer  of  internal-com- 
bustion engines  and  electric  washing  ma- 
chines. Business  established  1895.  Presi- 
dent, F.  Bloodgood.  Jr.;  vice-president  and 
general  manager,  W.  A.  Engelhart;  sec- 
retary and  treasurer,  W.  J.  NIederkorn; 
sales  manager,  J.  T.  McCarthy.  Factories, 
Grafton  and  Port  Washington,  Wis. 

TURNER  NEW  LINE.— Trade  name  for 
blow  torches  manufactured  by  the  Turner 
Brass  Works,  Sycamore,  111. 

TURNPINS,  LEAD  CABLE  AND  PIPE. 

— Smooth  hardwood  top-shaped  tools  used 
for  spreading  or  reaming  the  lead  sleeving 
used  In  making  splices  between  lead-cov- 
ered cables  and  potheads  or  cable  and 
bells,  etc.  Also  used  by  plumbers  in  ream- 
ing lead  pipe. 

Manufacturer: 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

TURNSTILES  FOR  STATIONS,  ETC.— 

Crossarms  or  stiles  mounted  on  top  of  a 
post  and  arranged  to  rotate,  usually,  in  one 
direction  only.  Used  at  exits  from  rail- 
way stations  or  platforms,  and  frequently 
at  entrances  to  amusement  parks,  bathing 
beaches,  buildings,  etc.,  where  large  crowds 
are  to  be  accommodated.  They  are  also 
used  for  Incoming  passengers  in  some 
prepay  electric  railway  stations.  Entrance 
stiles  are  generally  equipped  with  auto- 
matic counters. 

Manufacturer: 

Smith  Wire  & Iron  Works,  F.  P.t  Fuller- 
ton, Clybourn  & Ashland  Aves.,  Chi- 
cago, 111. 

TURNTABLES,  LOCOMOTIVE,  ELEC- 
TRICAL EQUIPMENT  FOR.— The  old 

fashioned  method  of  moving  locomotive 
turntables  by  hand  has  been  very  gener- 
ally superseded  by  the  use  of  electric 
power,  on  account  of  its  greater  speed,  Effi- 
ciency and  convenience.  The  motor  is  usu- 
ally mounted  on  the  table,  below  the  track 
level,  and  Is  operated  from  a cab  built 
over  or  alongside  it.  Rotation  of  the 
turntable  is  effected  by  means  of  a pinion 
operating  on  a large  circular  stationary 
rack,  as  in  the  case  of  drawbridges.  The 
source  of  power  is  preferably  direct  cur- 
rent on  account  of  its  greater  ease  of 
speed  control,  but  may  be  alternating  cur- 
rent. The  electrical  equipment  includes 
the  motor,  which  is  either  a d-c.  series  or 
a-c.  slip-ring  induction  motor;  the  con- 
troller; means  for  conducting  the  current 
to  the  circuits  on  the  table  by  means  of 
suitably  insulated  collector  rings  and 
brushes;  also  some  means  for  locking  the 
turntable  at  any  radiating  track. 

774 


Manufacturers: 

AMERICAN  BRIDGE  CO..  30  Church  St.. 
New  York.  N.  Y.  (See  display  adv. 
page  1257.) 

Detroit  Hoist  A Machine  Co..  Morrow 
and  Marston  Sts..  Detioit,  Mich. 

Nichols  A Brother.  George  P..  2139  Ful- 
ton St..  Chicago.  111. 

TURTLE. — Trade  name  for  belt  fasten- 
ers manufactured  by  the  Flexible  Steel 
Lacing*  Co..  4607-4631  Lexington  St.,  Chi- 
cago, 111. 

TUSCAN. — Trade  name  for  automobile 
tires  manufactured  by  the  Tuscan  Tire  A 
Rubber  Co.,  Carrollton.  Ohio. 

TUSCAN  TIRE  A RUBBER  CO.— Car- 
rollton, Ohio.  Manufacturer  of  automobile 
tires. 

TUSUM. — Trade  name  for  duplex  sockets 
manufactured  by  J.  H.  Parker  A Son,  Par- 
kersburg. W.  Va. 

TWEEZERS,  METERMEN*6  AND  IN- 
STRUMENT WORKERS’. — Small  forceps 
used  In  handling  dial  hands,  fine  wires, 
springs,  pinions  and  other  parts  too  small 
or  delicate  to  be  readily  placed  in  position 
by  the  fingers.  They  are  used  for  the  as- 
sembly of  watt-hour  meters  and  the  great 
variety  of  electrical  indicating  and  record- 
ing instruments,  also  for  incandescent  lamp 
filament  handling  and  other  delicate  ma- 
nipulation. 

Manufacturers: 

HERBST,  PAUL  W..  Chicago,  III.  We 
furnish  standard  patterns  for  electrical 
purposes.  See  display  adv.  page  1258. 
— Adv. 

SMITH  & HEMENWAY  CO..  Inc.,  Irv- 
ington, N.  J.  "Red  Devil.’* 

20TH  CENTURY. — Trade  name  for  mo- 
tor-driven  mixing  vats  manufactured  by  the 
Creamery  Package  Mfg.  Co.,  61-7  W.  Kin- 
zie  St..  Chicago.  111. 

20T.H  CENTURY.— Trade  name  for  mo- 
tor-generators  manufactured  by  J.  H.  Hall- 
berg.  25  W.  45th  St.,  New  York,  N.  Y. 

23. — Trade  name  for  insulating  tape 
manufactured  by  the  M.  W.  Dunton  Co., 
Providence,  R.  I. 

TWIN. — Trade  name  for  receptacles  man- 
ufactured by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

TWIN. — Trade  name  for  electric  water 
heaters  manufactured  by  the  National 
Stamping  & Electric  Works,  410  S.  Clinton 
St..  Chicago,  111. 

TWIN. — Trade  name  for  dry  batteries 
manufactured  by  the  Twin  Dry  Cell  Bat- 
tery Co.,  2108  Superior  Ave.,  W.,  Cleveland. 
Ohio. 

TWIN  CITY  DIE  CASTINGS  CO.— Tal-' 
mage  and  33rd  Aves.,  S.  E.,  Minneapolis, 
Minn.  Manufacturer  of  die  castings  and 
fixture  loops.  General  manager,  Charles 

G.  Adams. 

TWIN  DRY  CELL  BATTERY  CO.,  THE. 

— 2108  Superior  Ave.,  W.,  Cleveland,  Ohio. 
Manufacturer  of  dry  batteries.  President, 

H.  R.  Palmer ; secretary,  C.  P.  Deibel  ; 
treasurer,  B.  C.  Tibbits. 

TWIN -LITE. — Trade  name  for  duplex 
socket  manufactured  by  the  Hemco  Elec- 
tric Mfg.  Co.,  Inc.,  344  E.  40th  St.,  New 
York,  N.  Y.  (Exclusive  distributor.  George 
Richards  & Co.,  557  W.  Monroe  St..  Chi- 
cago, 111.) 

TWIN -MIXER. — Trade  name  for  electric 
drink  mixer  manufactured  by  the  H.  B. 
Gibson  Co.,  38  Park  PI..  New  York.  N.  Y. 

TWIN-R. — Trade  name  for  small  motors 
manufactured  by  the  American  Radio  * 
Research  Corp.,  21  Park  Row,  New  Y’ork. 
N.  Y. 

TWIN -TACT. — Trade  name  for  spark 
plugs  manufactured  by  the  Superior  Motor 
Power  Co.,  75  Spring  St.,  New  York.  N.  Y. 

TWINE,  ARMATURE  WINDING.— 
Twines  find  a considerable  application  In 
insulation  processes  as  space  fillers  on 
armature  cores,  temporary  binding  In  the 
winding  of  coils.  Insulation  for  the  front 
end  of  the  commutators  and  to  hold  the 
armature  windings  rigidly  In  place.  Since 
twine  is  naturally  of  an  open  or  porous 
nature  and  would  readily  absorb  moisture, 
it  is  important  that  the  pores  of  the  twine 
be  filled  or  sealed  with  some  suitable  mols- 
ture-repellant  compound  of  high  dielectric 
properties.  The  armature  winding  twines 
are  given  a treatment  consisting  of  an  Im- 
pregnation in  varnish  which  renders  them 
more  moisture-resistant  and  greatly  In- 
creases their  dielectric  strength. 
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Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  “Champion.'’  (See 
display  adv.  page  1320.) 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Mica  Insulator  Co..  68  Church  St.,  New 
York  N.  Y.  “Empire.’’ 

Mica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

Mitchell -Rand  Mfg.  Co.,  18  Vesey  St., 
’New  York,  N.  Y.  “Shield  Brand.” 

TWINE,  ASP EST OS. — See  Asbestos,  tape, 
tubing,  twine,  yarn,  etc. 

TWINE,  CABLE-LACING.— Cable-lacing 
twine  Is  heavy  linen  twine,  usually  impreg- 
nated with  a wax  compound,  and  used  for 
lacing  together  groups  of  wires  to  form  a 
cable.  It  is  very  strong  and  long  lasting 
and  the  wax  compound  is  such  that  by  tak- 
ing special  stitches  which  are  partial  knots 
the  twine  is  secured  and  held  firmly.  It  Js 
also  used  to  make  locking  stitches  on  tele- 
phone cables  and  is  frequently  called  “lock- 
stitch.” 

Manufacturer: 

KELLOGG  SWITCHBOARD  & SUPPLY 
Co..  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.  (See  display  adv.  page  1327.) 

TWIN  LINE.  — Trade  name  for  roller 
bearings  manufactured  by  the  William  E. 
Pratt  Mfg.  Co.,  190  N.  State  St.,  Chicago, 
111. 

TWINVOLUTE  PUMP  A.  MFG.,  INC.— 

Newark,  N.  J.  Manufacturer  of  centrifugal 
pumps.  Business  established  1912.  Presi- 
dent, W.  B.  Fair;  vice-presidents.  H.  A. 
Dunn  and  E.  F.  Fair ; secretary  and  treas- 
urer, R.  H.  Frederick ; general  manager, 
H.  A.  Dunn.  Main  office  and  factory,  216 
High  St.,  Newark,  N.  J.  Branch  office,  55 
William  St.,  New  York.  N.  Y.  Sales  repre- 
sentatives. T.  T.  Burchfield  Co.,  Philadel- 
phia. Pa. ; Everitt  Co..  Boston,  Mass. ; 
Standard  Sanitary  Mfg.  Co.,  Cleveland, 
Ohio ; Lawrence  Lewis,  Baltimore ; Ferranti 
Meter  & Transformer  Co.,  Montreal.  Que., 
Can. 

TWISTED  PAIR.— Two  small  insulated 
conductors  twisted  together,  but  without  a 
common  covering.  The  conductors  of  a 
twisted  pair  are  usually  substantially  in- 


U.—The  letter  U is  the  chemical  symbol 
for  the  element  uranium.  It  is  also  used 
sometimes  as  a symbol  for  energy,  in  the 
unit  joules. 

U-RE-LITE.— Trade  name  for  safety 
switches  and  circuit  breakers  manufactured 
by  the  Cutter  Electrical  & Mfg.  Co.,  19th 
and  Hamilton  Sts.,  Philadelphia,  Pa. 

UEHLING  INSTRUMENT  CO.— Paterson, 
N.  J.  Manufacturer  of  recording  and  in- 
dicating Instruments.  Business  established 
1893.  President  and  treasurer,  F.  F.  Uehl- 
ing ; secretary,  L.  M.  Sheridan  ; sales  man- 
ager, C.  C.  Phelps.  Main  office  and  factory, 
Paterson,  N.  J.  Branch  offices,  71  Broad- 
way, New  York.  N.  Y. ; 89  State  St.,  Bos- 
ton, Mass.  Coon  De  Nlsser  Co.,  Detroit, 
Mich. ; 20  W.  Jackson  Blvd.,  Chicago,  111. 
Sales  representatives,  Sherman  Engineering 
Co..  Philadelphia,  Pa. ; Advance  Machinery 
Co.,  Denver,  Colo. ; Frank  S.  Hltson,  San 
Francisco,  Cal. ; John  T.  Farrrier.  Montreal. 
Que. ; Greens  Economizer,  Winnipeg.  Man., 
Can. 

UEMCO. — Trade  name  for  electric  con- 
trolling devices  manufactured  by  the  Union 
Electric  Mfg.  Co.,  120  Reed  St.,  Milwaukee, 
Wis. 

UKO. — Trade  name  for  spark  plug  manu- 
factured by  the  Utility  Co.,  636  W.  44th 
St..  New  York.  N.  Y. 

ULMER  CIRCUIT  BREAKER,  INC.— 
liouisville.  Ky.  Manufacturer  of  controllers 
for  motion-picture  machines. 

ULTIMA  PHYSICAL  APPLIANCE  CO.— 
136  W.  Lake  St..  Chicago,  III.  Manufacturer 
of  electrothcrapeutic  apparatus. 


sulated  so  that  the  combination  is  really  a 
special  form  of  a cord.  Twisted  pairs  are 
extensively  used  in  telephone  circuits. 

TWO  BALL. — Trade  name  for  cord  ad- 
justers manufactured  by  the  Gund  Mfg. 
Co.,  LaCrosse,  Wis. 

TWO- IN -ONE. — Trade  name  for  electric 
polishing  and  scrubbing  machines  manufac- 
tured by  the  John  Herr  Mfg.  Co.,  44  N.  4th 
St..  Philadelphia,  Pa. 

2-IN-1. — Trade  name  for  dolly  type  elec- 
tric washing  machine  manufactured  by  the 
Minier  Mfg.  Co.,  Minier.  111. 

2 I N 1 — Trade  name  for  draft  gages 
manufactured  by  Precision  Instrument  Co., 
21  Halsey  St.,  Newark,  N.  J. 

TWO-IN-ONE  CLEAN-CUT -CLIPPER. 
— Trade  name  for  motor-driven  hair  cutter 
and  vibrator  manufactured  by  the  Electric 
Clipper  Co.,  537  Grand  Ave.,  Kansas  City, 
Mo. 

2-1. — Trade  name  for  duplex  socket  man- 
ufactured by  the  Union  Electric  Corp.,  103 
Mott  St.,  New  York.  N.  Y. 

TWO  PHASE. — This  is  a term  charac- 
terizing a generator  which  develops  two 
electromotive  forces  differing  by  one-quar- 
ter of  ft*  period  in  phase.  On  a clock  dia- 
gram the  two  e.  m.  f.’s  are  represented  by 
equal  vectors  differing  in  phase  by  90°. 
Two-phase  circuits  may  be  either  three- 
wire  or  four-wire.  They  are  not  as  exten- 
sively used  as  three-phase  circuits. 

TWO-WAY. — Trade  name  for  double- 
socket plug  made  by  the  Benjamin  Electric 
Mfg.  Co.  806  W.  Washington  Blvd..  Chi- 
cago, 111. 

TWO- WIRE  SYSTEM.— A system  of 
electrical  distribution  employed  in  incan- 
descent lighting  and  light  power  work  in 
which  only  two  mains  and  two  wires  are 
required.  This  is  the  common  system  used 
in  residence  lighting  and  much  single-phase 
work,  although  the  three-wire  system  is 
also  used.  See  Three-wire  circuit. 

TWYNCONE.— Trade  name  for  friction 
clutches  manufactured  by  the  Link-Belt 
Co..  329  W.  39th  St.,  Chicago,  111. 

TYCOS. — Trade  name  for  • electrical  in- 
dicating, recording  and  temperature  con- 
trolling Instruments  manufactured  by  the 
Taylor  Instrument  Companies,  95  Ames  St., 
Rochester,  N.  Y. 

TYING. — The  method  of  fastening  the 
smaller  wires  used  in  overhead  line  con- 
struction to  the  insulators  is  called  tying. 
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ULTIMATE. — Trade  name  for  illuminat- 
ing glassware  manufactured  by  the  U.  S. 
Glass  Co.,  Pittsburgh,  Pa. 

ULTRA-VIOLET  RAYS.— These  are  the 
rays  at  the  extreme  violet  end  of  the  visible 
spectrum  and  just  beyond.  Ultra-violet 
means  beyond  the  violet.  Those  rays  that 
are  close  to  the  border  of  this  spectrum 
are  faintly  visible  and  are  not  injurious  to 
the  skin,  although  they  cause  it  to  fluoresce 
in  the  dark.  Those  of  shorter  wave  lengths 
and  clearly  beyond  the  visible  spectrum 
are.  of  course,  invisible  to  the  eye.  but 
they  arc  injurious  to  the  eye  and  to  the 
skin  generally.  Ultra-violet  rays  are  pres- 
ent to  a slight  degree  in  the  solar  spec- 
trum and  more  or  less  in  the  spectra  of 
artificial  illuminants,  especially  arc  lamps 
and  mercury-vapor  lamps.  They  are  pro- 
duced most  abundantly  by  mercury- vapor 
lamps  using  quartz  tubes  instead  of  glass. 
Quartz  is  transparent  to  these  rays,  while 
ordinary  glass  absorbs  them.  Ultra-violet 
rays  are  also  called  actinic  or  chemical 
rays  because  they  stimulate  chemical  ac- 
tion. especially  of  photographic  plates.  They 
also  have  important  bactericidal  properties. 

UMBCO. — Trade  name  for  metal  boxes 
and  cabinets  for  electrical  purposes  manu- 
factured by  the  United  Metal  Box  Co.,  614- 
516  W.  46th  St.,  New  York,  N.  Y. 

UNA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gill  Glass 
Co..  Amber  and  Venango  Sts.,  Philadelphia, 
Pa. 

UNA-FON. — Trade  name  for  electrically 
operated  musical  bells  made  by  J.  C.  Dea- 
gan,  Inc.,  1770  Berteau  Ave.,  Chicago,  111. 
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The  tie  may  be  an  iron  or  copper  wire  tie. 
The  iron  wire  tie  is  a method  of  tying  iron 
wire  to  a glass  insulator.  The  tie  wire 
passes  only  part  way  around  the  insulator, 
then  spirals  onto  the  line  wire.  It  is  not 
suitable  for  copper  wire.  The  copper  wire 
tie  Is  a method  of  tying  copper  wire  to  an 
insulator  without  danger  of  weakening  the 
line  wire.  An  annealed  copper  tie  wire 
passes  completely  around  the  insulator, 
then  spirals  onto  the  line  wire. 

TYLER  CO.f  THE  W.  8.— Cleveland.  Ohio. 
Manufacturer  of  electric  vibrating  screens 
and  magnetic  separators.  President.  Proc- 
tor Patterson ; secretary  and  treasurer.  C. 
Zimmerman ; sales  manager,  M.  P.  Rey- 
nolds. 

TYLER  UNDERGROUND  HEATING 

SYSTEM.— 855-857  Progress  St..  Pittsburgh, 
Pa.  Manufacturer  of  steam  traps,  water 
weighing  machines,  underground  pipe  cov- 
ering and  other  underground  heating  spe- 
cialties. Business  established  1911.  E.  B. 
Tyler,  proprietor. 

TYNDALL-DE  VRIES  OZONIZER.— A 

high-tension  apparatus  for  converting  at- 
mospheric air  into  ozone. 

TYPEWRITERS,  ELECTRICALLY  OP- 
ERATED.— Typewriting  machines  operated 
by  perforated  patterns  or  stencils  which 
control  the  operation  of  contact  springs  in 
the  circuits  of  electromagnets  connected  to 
the  individual  type  bars,  enabling  the  du- 
plication of  form  letters,  etc.,  at  high  rates 
of  speed.  They  are  very  - useful  when 
quantities  of  form  letters  are  used  as  in 
follow-up  systems,  etc.  The  stencils  are 
prepared  on  a special  machine  which  per- 
forates a large  sheet  in  accordance  with  a 
code.  The  advantage  of  this  type  is  thvt 
the  machine  may  be  stopped  at  any  place 
in  the  form  letter  to  insert  a name  and 
address  by  hand  operation,  to  give  a more 
personal  appearance  to  the  letter. 

There  are  also  made  electric  typewriters 
which  in  operation  resemble  the  ordinary 
typewriters,  except  that  the  keys  are 
merely  touched  and  not  depressed.  The 
operation  is  completed  by  the  electrical 
apparatus. 

Manufactufers: 

Elliott-Flsher  Co.,  Harrisburg,  Pa. 

Hooven  Service,  Inc.,  117  W.  46th  St., 
New  York.  N.  Y. 

TYSON  CO. — Canton,  Ohio.  Manufac- 
turer of  motor-driven  ice  cream  freezers. 


UNBALANCED  CIRCUITS.— Unbalanced 
circuits  or  systems  are  those  in  which  the 
separate  branches  are  unequally  loaded.  In 
an  unbalanced  polyphase  system  the  power 
Is  pulsating.  Compare  with  Balanced  cir- 
cuits. 

UNDAMPED  WAVES,  RADIO.— Waves 
transmitted  by  a radio  transmitting  station 
in  which  the  radio  frequency  wave  is  of 
constant  amplitude.  See  Radio  telegraph 
transmitting  apparatus. 

UN  DARK. — Trade  name  for  luminous 
compounds,  switch  buttons,  plates,  etc.. 
manufactured  by  the  Radium  Luminous 
Material  Corp.,  58  Pine  St.,  New  York, 
N.  Y. 

UNDER-CONTACT  THIRD  RAIL.— A 

method  of  mounting  the  conducting  rail  or 
third  rail  In  electric  railway  systems.  The 
rail  is  supported  at  intervals  by  iron  brack- 
ets which  hold  suspended  insulation  blocks 
by  a special  clamp,  so  that  the  under  sur- 
face of  the  rail  Is  presented  to  make  a 
smooth  contact  with  the  upper  side  of  the 
collecting  shoe.  This  type  of  rail  has  the 
advantage  that  it  may  be  protected.  For 
manufacturers  see  Rails,  conductor  or  third. 

UNDERCUTTING,  COMMUTATOR See 

Commutator  slotting. 

UNDERGROUND  CABLES.— See  Cable, 
lead-covered,  light  and  power;  Cable,  park 
or  suburban ; Cable,  telephone  and  tele- 
graph. 

UNDERGROUND  CONDUIT.— See  Con- 
duit. underground. 

UNDERGROUND  POWER  AND  LIGHT- 
ING  LINES. — See  Distribution  lines  for 
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power  and  lighting.  Also  see  Conduit  sys- 
tems. underground. 

UNDERWOOD  A UNDERWOOD,  INC. — 

New  York.  N.  Y.  Manufacturer  of  motion 
picture  machines.  Business  established  1882. 
President,  B.  Underwood;  vice-presidents. 
E.  Underwood,  C.  R.  Abbott;  secretary,  E. 
R.  Ross;  treasurer,  C.  N.  Thomas,  Main 
office,  417  6 th  Ave.,  New  York,  N.  Y. 

Branch  office.  Ottawa,  Kans. 

UNDERWOOD  TYPEWRITER  CO.,  INC. 
— Underwood  Bldg.,  New  York,  N.  Y.  Man- 
ufacturer of  typewriters  and  electrically 
operated  bookkeeping  machines.  Branch 
offices  In  all  principal  cities  of  the  United 
States. 

UNDERWRITERS’  LABORATORIES, 
INC. — This  corporation,  with  headquarters 
at  207  E.  Ohio  St.,  Chicago,  III.,  was  char- 
tered In  November,  1901,  by  the  State  of 
Illinois,  to  establish  and  maintain  labora- 
tory and  inspection  service  on  building 
materials  and  products,  and  to  enter  into 
contracts  with  the  owners  and  manufac- 
turers of  such  materials  and  products  re- 
specting the  recommendation  thereof  to 
insurance  organizations.  The  work  is  car- 
ried on  under  the  general  direction  of  the 
National  Board  of  Underwriters.  Under- 
writers' Laboratories,  Inc.,  is  conducted  for 
service,  not  profit. 

The  wdrk  of  Underwriters’  Laboratories 
is  to  secure  and  make  available  the  best 
obtainable  opinion  regarding  the  merits  of 
materials,  appliances  and  systems  in  re- 
spect to  fire,  accident,  collision  and  theft 
hazards. 

Equipment  for  this  work  includes  a large 
plant  at  Chicago,  a branch  testing  station 
in  New  York  City,  and  agencies  and  offices 
for  the  operation  of  inspections  at  factories 
and  labeling  of  standard  products  in  more 
than  a hundred  cities  and  towns  in  the 
United  States  and  Canada,  and  In  London, 
England.  The  Chicago  plant  occupies  a 
three-story  and  basement  building  of  the 
best  modern  fireproof  construction,  contain- 
ing about  52,000  sq.  ft.  of  floor  space  and 
provided  with  ample  yard  space  for  huts 
and  large  testing  furnaces.* 

The  plant  is  kept  well  supplied  with  ap- 
paratus, much  of  which  is  of  special  design, 
for  the  proper  performance  of  all  necessary 
research  work  and  for  making  laboratory 
tests  in  a thorough,  systematic,  comprehen- 
sive and  practical  way.  There  are  about 
150  engineers  and  assistants  on  the  Chicago 
staff.  Each  department  Is  under  the  direc- 
tion of  an  expert  of  long  experience  and 
special  training  for  his  particular  line  of 
work.  The  work  of  the  branch  laboratory 
at  New  York  Is  mainly  electrical  testing. 

Test  work  that  ends  when  tests  on  a 
sample  material  have  been  completed  is 
necessarily  of  limited  practical  value ; the 
importance  of  proper  check  methods  on  run 
of  goods  is  obvious.  Years  of  study  by 
Underwriters’  Laboratories  of  this  problem 
of  securing  quality  maintenance  led  to  the 
establishment  of  its  “Label  Service.’’ 

When  the  product  of  a manufacturer  is 
admitted  to  the  Label  Service,  following 
suitable  investigation  of  sample  goods,  in- 
spection is  established  in  his  factory.  In- 
spectors and  engineers  in  the  employ  of  the 
Laboratories  follow  the  daily  run  of  mate- 
rial through  various  processes  of  production 
and  conduct  such  tests  as  have  been  speci- 
fied. and  to  goods  thus  found  to  be  of  suit- 
able quality.  Underwriters’  Laboratories 
labels  are  attached.  Check  tests  that  can 
not  be  conveniently  made  at  the  factory 
are  made  on  samples  forwarded  by  the 
inspector  to  headquarters.  This  service  is 
further  reinforced  by  tests  on  labeled  ma- 
terial purchased  from  dealers  and  on  sam- 
ples of  labeled  product  taken  out  of  service 
and  sent  in  from  the  field.  Thus,  for  a 
large  class  of  products,  the  label  on  the 
goods  or  the  absence  of  it.  tells  the  archi- 
tect. Inspector  builder  and  property  owner 
whether  the  product  has  been  Inspected  and 
passed. 

The  publications  of  Underwriters’  Labor- 
atories are  as  follows:  (a)  Organization 
Purpose  and  Methods;  (b)  List  of  Inspected 
Mechanical  Appliances;  (c)  List  of  In- 
spected Electrical  Appliances;  (d)  List  of 
Appliances  Inspected  for  Accident  Hazard ; 
(e)  List  of  Inspected  Automotive  Appli- 
ances; (f)  Standards  on  Rubber-Covered 
Wires  and  Cords,  Fire  Hose,  Fire  Doors, 
Electric  Cabinets  and  Cutout  Boxes.  Light- 
ning Conductors.  Rigid  Conduit,  Armored 
Cables  and  Cords.  Cartridge  Enclosed 
Fuses.  Snap  Switches,  Electric  Signs, 
Panelboards,  Knife  Switches,  Cutout  Bases. 
Soldering  Lugs,  Flexible  Cord.  Ground 
Clamps,  Fixture  Wire,  Electric  Ranges, 
Flexible  Nonmetallic  Tubing  and  Heater 


Cords — now  ready  for  distribution  and 
other  standards  are  in  preparation.  Note : 
(b),  (c),  (d)  and  (e)  revised  semiannu- 
ally and  sent  free  on  request;  (f)  supplied 
at  $1  per  copy. 

UNGER  SLATE  CO.— Slatington,  Pa. 
Manufacturer  of  slate  for  electrical  pur- 
poses. 

UNI  BLADE. — Trade  name  for  motor- 
driven  blowers  manufactured  by  the  Batter- 
man-Truitt  Co.,  736-738  W.  Monroe  St., 
Chicago,  111. 

UNIFILAR  SUSPENSION.— A suspension 
used  on  some  senstitive  deflecting  Instru- 
ments which  consist  of  a single  very  fine 
thread  of  Insulating  material,  such  as  a silk 
fiber. 

UNIFORM  FIELD.— A term  used  in  re- 
ferring to  a magnetic  or  an  electrostatic 
field  which  has  the  same  intensity  and 
direction  at  every  point. 

UN1LECTRIC  CORP.  — Detroit.  Mich. 
Manufacturer  of  farm  lighting  plants. 

UN  (LETS. — Trade  name  for  conduit  fit- 
tings manufactured  by  the  Appleton  Elec- 
tric Co.,  1703  Wellington  Ave. 

UNION. — Trade  name  for  lightning  ar- 
resters manufactured  by  J.  H.  Bunnell  & 
Co..  32  Park  PI.,  New  York,  N.  Y. 

UNION. — Trade  name  for  fuses  and 
switch  boxes  manufactured  by  the  Chicago 
Fuse  Mfg.  Co.,  Laflin  and  15th  Sts.,  Chi- 
cago, 111. 

UNION. — Trade  name  for  cotton  belting 
manufactured  by  the  Empire  Mfg.  Co., 
Lockport,  N.  Y. 

UNION. — Trade  name  for  electric  feed 
cutters  manufactured  by  Heebner  & Sons, 
Lansdale,  Pa. 

UNION. — Trade  name  for  carboy  incli- 
nators  manufactured  by  Horace  M.  McCord 
& Co.,  Inc..  1013  Lumber  Exchange  Bldg., 
Minneapolis,  Minn. 

UNION. — Trade  name  for  speed  regulat- 
ing controllers  and  motor  starters  manu- 
factured by  the  Union  Electric  Mfg.  Co., 
120  Reed  St.,  Milwaukee,  Wis. 

UNION. — Trade  name  for  repulsion-in- 
duction, single-phase  motors  manufactured 
by  the  Union  Electric  Motor  & Mfg.  Co., 
Randolph  St.  and  Montgomery  Ave.,  Phila- 
delphia, Pa. 

UNION. — Trade  name  for  internal  com- 
bustion engines  manufactured  by  the  Union 
Gas  Engine  Co..  Kennedy  and  Boehmer 
Sts.,  Oakland,  Cal. 

UNION. — Trade  name  for  water- tube 
boilers  manufactured  by  the  Union  Iron 
Works,  Erie,  Pa. 

UNION. — Trade  name  for  ornamental 
lighting  posts  manufactured  by  the  Union 
Metal  Mfg.  Co.,  Canton,  Ohio. 

UNION. — Trade  name  for  valves,  steam 
and  water  pressure  regulators  and  oil 
meters,  made  by  the  Union  Water  Meter 
Co.,  33  Hermon  St..  Worcester,  Mass. 

UNION  CLAY  PRODUCTS  CO.— New 
Brunswick.  N.  J.  Manufacturer  of  insulat- 
ing paints  and  varnishes. 

UNION  DRAWN  STEEL  CO.— Beaver 
Falls,  N.  Y.  Manufacturer  of  electric  fur- 
nace steel 

UNION  ELECTRIC  CO.,  INC.— Hamilton 
& Clark  Sts.,  Trenton,  N.  J.  Manufacturer 
of  wiring  devices.  President,  J.  D.  Macken- 
zie; vice-president,  Duncan  Mackenzie; 
secretary  and  general  manager,  W.  I.  Pea- 
cock; treasurer,  T.  Mackenzie. 

UNION  ELECTRIC  CORP.— 103  Mott  St.. 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric heating  devices,  plugs,  sockets,  etc. 
Business  established  1918.  President,  Sid- 
ney M.  Knapp;  vice-president.  D.  J.  Bur- 
gin;  secretary,  Leo  Wetzel;  general  man- 
ager, Dean  W.  Anderson;  sales  manager, 
R.  B.  Richmond.  Branch  offices,  Chicago, 
111.;  Philadelphia,  Pa. 

UNION  ELECTRIC  MFG.  CO.— 120  Reed 
St.,  Milwaukee,  Wis.  Manufacturer  of 
electrical  controlling  devices.  President 
and  sales  manager,  E.  F.  LeNoir;  vice- 
president,  C.  A.  Rhine;  secretary,  treasurer 
and  general  manager,  H.  E.  Campbell. 
Sales  representatives,  Curtis  & Carhart. 
Inc.,  150  Chambers  St.,  New  York,  N.  Y ; 
Perkins-LeNoir  Co.,  Inc.,  Philadelphia,  Pa. 
and  Baltimore.  Md. : Rutherfoord  & Upte- 
graff,  Pittsburgh,  Pa.;  William  G.  Mfro- 
wit.  Buffalo.  N.  Y.;  S.  C.  Dinsmore,  De- 
troit, Mich.:  Electrical  Machinery  Sales 
Co.,  327  S.  LaSalle  St.,  Chicago,  III.; 
George  W.  Pieksen,  St.  Louis,  Mo.;  Gar- 
land-Affolter  Engineering  Co.,  San  Fran- 
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cisco.  Cal.,  Los  Angeles.  Cal.,  Seattle, 
Wash.;  L.  B.  Gottschall  & Co.,  Dallas. 
Tex.;  S.  J.  Stewart  (Electric),  New  Or- 
leans, La.;  T.  W.  Findley,  Minneapolis. 
Minn.;  R.  Notvest,  Cleveland,  Ohio;  New 
England  Appliance  Co..  Boston,  Mass. 

UNION  ELECTRIC  MOTOR  A MFG.  CO. 
—Randolph  St.  & Montgomery  Ave.,  Phila- 
delphia, Pa.  Manufacturer  of  repulsion- 
induction,  single-phase  motors.  Business 
established  1917. 

UNION  ELECTRIC  STEEL  CO.— Key- 
stone Bldg.,  Reading,  Pa.  Manufacturer  of 
electric  furnace  steel. 

UNION  ENGINEERING  CO.,  THE  — 
Cuyahoga  Ave.  & W.  4th  St.,  Clevela:  d. 
Ohio.  Manufacturer  of  electric  pumps 
and  power  transmission  machinery.  Busi- 
ness established  1907.  President,  J.  N. 
Hahn;  vice-president  and  general  manager. 
George  J.  Hewlett ; secretary,  Clayton 
Crouch;  treasurer,  R.  F.  Calkins. 

UNION  GAS  ENGINE  CO.— Kennedy  & 
Boehmer  Sts..  Oakland,  Cal.  Manufacturer 
of  internal-combustion  engines.  Busi- 
ness established  1885.  President  and  gen- 
eral manager,  O.  H.  Fischer;  vice-president, 
S.  H.  Page;  secretary  and  treasurer,  George 
W.  Emerson. 

UNION  HARDWARE  CO.— Torrington. 
Conn.  Manufacturer  of  hacksaw  frames 
and  battery  boxes.  . President,  T.  W. 
Bryant;  secretary,  C.  G.  Hoerle;  treasurer, 
F.  J.  Damon.  Main  office  and  factory. 
Torrington.  Conn.  Branch  office.  99  Cham- 
bers St.,  New  York,  N.  Y. 

UNION  IRON  WORKS.— Erie.  Pa.  Man- 
ufacturer of  water-tube  boders.  smoke 
stacks,  etc.  Business  established  1889. 

UNION  IRON  WORKS  CO.— Selma.  Ala. 
Manufacturer  of  boilers,  engines  and  cai 
wheel  presses. 

UNION  LAMP  CO.— Union  Hill,  N.  J. 
Manufacturer  of  nitrogen  lamps.  President 
and  sales  manager,  Charles  Levy:  secre- 
tary and  treasurer,  Charles  Echentille. 

UNION  MFG.  CO.— New  Britain.  Conn 
Manufacturer  of  motor-driven  punches  and 
shears,  etc. 

UNION  MFG.  CO.— Canton.  Ohio.  Man- 
ufacturer of  ornamental  lighting  posts. 
Business  established  1906.  President,  C.  C. 
Barriok;  vice-president,  C.  L.  Eshelman; 
secretary,  p.  C.  Barrick;  treasurer,  L.  M. 
Bar  rick;  sales  manager,  W.  A.  Porterfield. 
Sales  representatives.  Electric  Supply  A 
Equipment  Co.,  Charlotte,  N.  C.;  Mohawk 
Electric  Supply  Co.,  Syracuse.  N.  Y.:  In- 
ternational General  Electric  Co..  New  York, 
N.  Y.;  Southwest  General  Electric  Co., 
Dallas.  Tex.;  Pacific  States  Electric  Co.. 
San  Francisco,  Cal.;  Capital  Electric  Co., 
Salt  Lake  City,  Utah;  Mountain  States 
Machinery  Co..  Denver,  Colo.;  North- 
western Electric  Equipment  Co.,  St.  Paul, 
Minn.;  Pettingill- Andrews  Co.,  Boston, 
Mass.;  Wesco  Supply  Co.,  St.  Louis,  Mo.; 
Matthews  Electrical  Supply  Co.,  Birming- 
ham, la.;  Gulf  States  Electric  Co..  New  Or- 
leans, La.;  Carter  Electric  Co.,  Atlanta,  Ga. 

UNION  OIL  CO.  OF  CALIFORNIA.— 21'* 
W.  7th  St.,  Los  Angeles,  Cal.  Manufac- 
turer of  lubricating  oil,  etc. 

UNION  PAPER  A TWINE  CO.— Cleve- 
land, Ohio.  Manufacturer  of  insulating 
paper,  twine,  etc.  President,  W.  H.  Chat- 
field;  vice-president.  C.  H.  Blcknell;  sec- 
retary and  sales  manager.  R.  Roesch; 
treasurer  and  general  manage’*.  M.  E. 
Battles.  Main  office,  125  St.  Clair  Ave., 
N.  W.,  Cleveland.  Ohio.  Branch  offices. 
Akron,  Ohio:  Lima.  Ohio;  Toledo,  Ohio; 
Detroit,  Mich.;  Buffalo,  N.  Y. 

UNION  SMELTING  A REFINING  CO.. 
INC. — New  York,  N.  Y.  Manufacturer  of 
solder,  anti-friction  metals,  etc.  President. 
Lionel  D.  Waixel;  secretary  and  treasurer, 
Samuel  Turkus.  Main,  office,  Pulitzer  Bl«ig  . 
New  York,  N.  Y.  Branch  offices,  Chicago, 
III. i Baltimore,  Md.;  Cleveland,  Ohio;  De- 
troit, Mich.  Factories,  Newark,  N.  J., 
Baltimore,  Md. 

UNION  SPECIAL.— Trade  m*me  for 
power  sewing  machines  made  by  the  Union 
Snecial  Machine  Co.,  400  N.  Frankln 
St.,  Chicago,  III. 

UNION  SPECIAL  MACHINE  CO.— Chi- 
cago. III.  Manufacturer  of  power  sewing 
machines.  Business  established  1881.  Pres- 
ident and  treasurer,  Francis  S.  North; 
vice-presidents,  H.  A.  North,  Charles  H. 
Hurlburd;  secretary  and  sales  manager, 
Gerald  Mahoney;  general  manager.  Henry 
A.  North.  Main  office,  400  N.  Franklin 
St.,  Chicago,  111.  Factories,  Chicago.  111., 
Stuttgart,  Germany.  Branch  offices.  Bos- 
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on,  Mass.;  Philadelphia.  Pa.;  St.  Louis 
kfo.;  Cincinnati,  Ohio;  Minneapolis,  Minn  ; 
>an  Francisco,  Cal.;  Milwaukee,  WJs.; 
Ttica,  N.  Y.;  Rochester.  N.  Y.;  Cohoes, 
. Y.;  Amsterdam,  N.  Y.;  65  Bleccker  St., 
[ew  York.  N.  Y.;  Montreal,  Que.,  Can., 
oronto,  Que.,  Can. 


UNION  SPRING  A MFG.  CO.— 1207  Ful- 
)n  Bldg.,  Pittsburgh,  Pa.  Manufacturer 
' springs,  steel  castings,  Journal  boxes 
c.  President  and  treasurer.  L.  G.  Woods; 
rneral  manager,  A.  Pancoast;  sales  man- 
rer,  F.  E.  Schaeffer. 

UNION  STEAM  P U M P CO  — BatUo 
eek.  Mich.  Manufacturer  of  manhole 
imps. 

JNION  SWITCH  dl  SIGNAL  CO. — Swlss- 
le,  Pa.  Manufacturer  of  railway  slgna*- 
r systems,  block  signals,  interlocking 
nals,  semaphores,  dwarf  signals  and 
lilar  equipment.  Main  office,  Swissvale. 

Branch  office,  122  S.  Michigan  Ave., 
icago.  IH. 

INION  TOOL  CHEST  CO.,  INC.— 
Chester,  N.  Y.  Manufacturer  of  tool 
sts.  Business  established  (about)  1900. 
sident,  G.  N.  Perkins;  vice-president, 
F.  -Pratt;  secretary,  G.  C.  Perkins; 
tsurer  and  general  manager,  William 
Moyes;  sales  manager,  J.  L.  O’Connor, 
n office  and  factory.  103  Mill  St  , 
hester.  N.  Y.  Branch  offices  and  ware- 
ses,  26  Cortlandt  St.,  New  York.  N.  Y. ; 
N.  State  St.,  Chicago,  111.  District 
e.  21  Sutter  St.,  San  BVanctsco,  Cal. 

WON  TWIST  DRILL  CO Athol 

i.  Manufacturer  of  twist  drills  and 
reamers.  Business  established  1905. 
fdent,  J.  A.  McGregor;  vice-president, 
n MacKay;  secretary,  J.  H.  Drury; 
ral  manager,  H.  P.  Barms.  Main 
and  factory,  Athol,  Mass.  Branch 
s,  62  Reade  St..  New  York,  N.  Y. ; 11 
inton  St.,  Chicago.  111. 

ION  WATER  METER  CO. — Worces- 
lass.  Manufacturer  of  water,  oil  and 
water  meters,  valves,  etc.  Business 
lished  1868.  President,  H.  A.  B. 
edge;  secretary,  treasurer  nnd  gen- 
lanager,  Edward  S.  Otis;  sales  man- 
Donald  K.  Otis.  Main  office,  33  Her- 
3t..  Worcester,  Mass.  Branch  office, 
al  Estate  Trust  Bldg.,  Philadelphia, 
Sales  representative.  Power  Plant 
” Co.,  Cleveland,  Ohio. 

ON  WIRE  FRAME  CO.— 931  W. 
3t„  Chicago.  111.  Manufacturer  of 
> for  lamp  shades.  Joseph  Zarovy, 
mer. 


IONS,  CONDUIT.— See  Conduit, 
igs,  nipples  and  unions. 

*ANEL. — Trade  name  for  sectional 
attery  charging  units  manufactured 
Automatic  Electrical  Devices  Co., 
W.  3rd  St.,  Cincinnati.  Ohio. 
COPE  CO.— 2156  Fulton  St.,  Chica- 
Manufacturer  of  motor-driven 
picture  machines.  Proprietor,  C.  J. 
n. 


PARKER. — Trade  name  for  auto- 
ignition distributer  manufactured 
Atwater  Kent  Mfg.  Co.,  4937  Sten- 
Philadelphia.  Pa. 

"AT. — Trade  name  for  electromed- 
net  for  physicians  manufactured  by 
eyrowi tz,  Inc.,  520  5th  Ave.,  New 


—Trade  name  for  safety  switches 
tured  by  the  Unit  Electric  Co., 
nclsco,  Cal. 


ELECTRIC  CO.-^-San  Francisco, 
nufacturer  of  safety  switches. 

MAGNETIC  POLE.— A magnetic 
se  strength  is  such  that  It  will 
equal  and  similar  pole  placed 
meter  away  from  It  with  a force 
ne. 

O. — Trade  name  for  gasoline  en- 
lufactured  by  the  United  Engine 
Ing,  Mich. 

>. — Trade  name  for  water  filters 
ired  by  the  United  Filters  Corp., 
ray,  New  York,  N.  Y. 

> ALLOY  STEEL  CO.— Canton, 
i nufacturer  of  electric  furnace, 
*ic  furnace  and  other  steel.  Pres- 
R.  Jones;  secretary,  J.  Paul 
reasurer  and  general  manager, 
g;  sales  manager,  H.  H.  Pleas- 
n office.  Canton,  Ohio.  Branch 
E.  Jackson  Blvd.,  Chicago,  111.; 
Ohio;  Detroit.  Mich.;  Indian- 
; New  York.  N.  Y.;  Philadel- 
Portland.  Ore.;  San  Francisco, 
use,  N.  Y. 


UNITED  AMERICAN  METALS  CORP.— 

Brooklyn,  N.  Y.  Manufacturer  of  babbitt 
metals,  phosphor  bronze,  solder,  etc. 
President,  L.  Neusert;  secretary  and 
treasurer,  A.  Hoyt  Levy;  sales  manager, 
P.  J.  Kiernan.  Branch  offices,  1011  Chest- 
nut St.,  Philadelphia,  Pa.;  443  S.  Dearborn 
St.,  Chicago,  111. 

UNITED  CONVEYOR  CORP.— Old  Col- 
ony Bldg.,  Chicago,  111.  Manufacturer  of 
ash  conveyors,  tanks,  boiler  settings,  etc. 
President  and  general  manager,  Edgar  B. 
Tolman;  vice-president  and  secretary,  J. 
S.  S.  Fulton;  treasurer,  A.  B.  Reeve. 

UNITED  ELECTRIC  APPARATUS  CO. 

— 1529-33  Columbus  Ave.,  Boston,  Mass. 
Manufacturer  of  electric  and  steam  rail- 
road, telegraph  and  telephone  signal  ap- 
paratus. Business  established  1880.  Gen- 
eral manager,  A.  A.  Ziegler. 

UNITED  ELECTRIC  CO.,  THE.— Can- 
ton, Ohio.  Manufacturer  of  electric 
vacuum  cleaners.  Business  established 
1909.  President,  E.  A.  Langenbach;  vice- 
president,  Harry  Ross  Jones;  secretary 
and  treasurer,  C.  J.  Adams;  general  man- 
ager, Fred  Otte,  Jr.  Main  office.  Canton, 
Ohio.  Branch  offices.  New  York,  N.  Y.; 
Chicago,  111.;  Portland,  Ore.;  Kansas  City, 
Mo.;  Dallas,  Tex. 

UNITED  ELECTRIC  SUPPLY  CO.— 1250 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  electrical  protective  devices. 
President,  John  A.  Thake;  vice-president, 
W.  E.  Thompson;  secretary  and  treasurer, 

K.  J.  Scholl. 

UNITED  ELECTRIC  SUPPLY  CO.— 
Marion,  Ohio.  Manufacturer  of  pole  meas- 
urers. 

UNITED  ENGINE  CO.— Lansing,  Mich. 
Manufacturer  of  farm  lighting  plants  and 
gasoline  engines.  President,  C.  L. 
Sprinkle;  vice-president,  L.  J.  Munday; 
secretary  and  treasurer,  J.  G.  Finkbeiner. 
Main  office  and  factory,  Lansing,  Mich. 
Branch  offices  and  warehouses,  Albany, 
N.  Y.;  Kansas  City,  Mo.;  Minneapolis, 
Minn.;  Independence,  Iowa. 

UNITED  FILTERS  CORP.— New  York, 
N.  Y.  Manufacturer  of  water  and  other  fil- 
ters. President,  O.  J.  Salisbury;  treasurer, 

L.  B.  McCormick;  general  manage!,  E.  J. 
Sweetland;  sales  manager,  H.  J.  Runyan, 
Jr.  Main  office,  65  Broadway,  New  York. 
If.  Y.  Branch  offices,  Chicago,  111.;  Salt 
Lake  City,  Utah;  Los  Angeles,  Cal.;  San 
Francisco.  Cal.  Factory,  Hazleton,  Pa. 

UNITED  IRON  WORKS  INC.— Ridge 
Arcade  Bldg.,  Kansas  City,  Mo.  Manufac- 
turer of  motor-driven  mining  machines. 

UNITED  LEAD  CO.— Ill  Broadway, 
New  York,  N.  Y.  Manufacturer  of  lead 
bars,  tubing,  etc. 

UNITED  MACHINE  A MFG.  CO.— Can- 
ton, Ohio.  Manufacturer  of  steam  and  oil 
separators.  Business  established  1918. 
President  and  general  manager,  L.  E. 
Griffith:  vice-president  and  sales  man- 
ager, H.  S.  Colby;  secretary,  J.  R.  Poy- 
ser;  treasurer,  W.  H.  Cavnah.  Main  of- 
fice and  factory.  Canton,  Ohio.  Branch 
offices.  855  Book  Bldg.,  Detroit,  MJch.; 
1836  Euclid  Ave.,  Cleveland,  Ohio.  Sales 
representatives,  Steam  Economies.  Co., 
Woorfter,  Ohio;  Rogers-Post-Rogers.  Inc., 
Monadnock  Bldg..  Chicago,  111.;  Frenkel  & 
Santeby.  604  Mission  St.,  San  Francisco. 
Cal.;  Sutor  & Co.,  Los  Angeles.  Cal.;  Van 
Camp  Hardware  & Machine  Co.,  Indian- 
apolis. Ind.;  Advance  Engineering  Co.,  168 
Washington  St.,  New  York,  N.  Y. 

UNITED  METAL  BOX  CO.— 514-516  W. 
46th  St..  New  York,  N.  Y.  Manufacturer 
of  metal  boxes  and  cabinets  for  electrical 
purposes.  Business  established  1919. 
Partnership,  D.  Postal  and  S.  Hammer. 

UNITED  METAL  MFG.  CO..  INC.— 27 
Shipping  St..  Norwich,  Conn.  Manufac- 
turer of  brass  and  bronze  castings  and  fix- 
ture fittings  and  parts.  Business  estab- 
lished 1896.  President,  Richard  T.  Chis- 
olm: secretary,  Ralph  Royall:  treasurer 
and  general  manager,  C.  F.  Wells. 

UNITED  PRINTING  MACHINERY  CO. 

— New  York,  N.  Y.  Manufacturer  of  mo- 
tor-driven  printing  presses.  President, 
Burt  F.  Upham;  secretary,  John  B.  Gib- 
bons; treasurer,  Henry  W.  Newhall.  Main 
office,  38  Park  Row,  New  York,  N.  Y. 
Branch  offices,  Boston,  Mass.;  Chicago,  111. 

UNITED  SEAL  CO.— Columbus.  Ohio. 
Manufacturer  of  meter  seals. 

UNITED  SHOE  MACHINERY  CORP.— 
205  Lincoln  St.,  Boston,  Mass.  Manufac- 
turer of  electric  driers,  ironing  machines, 
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sewing  machines  and  other  shoe  machin- 
ery. Factory,  Beverly.  Mass. 

UNITED  SMELTING  A ALUMINUM 
CO.,  INC. — New  Haven,  Conn.  Manufac- 
turer of  babbitt  metals,  pig  metals,  solder, 
etc.  Main  office  and  factory,  New  Haven, 
Conn.  Branch  offices,  New  York,  N.  Y.; 
Detroit,  Mich.;  Pittsburgh,  Pa.;  Chicago. 

UNITED  THEATRE  EQUIPMENT 
CORP. — New  York,  N.  Y.  Manufacturer  of 
motor-driven  motion  picture  machines. 
President  and  treasurer,  H.  T.  Edwards; 
vice-president  and  secretary,  J.  H.  Hall- 
berg;  sales  managers,  W.  L.  Stem,  L.  W. 
Atwater,  F.  T.  Forster.  Main  office.  25  W. 
45th  St.,  New  York,  N.  Y.  Branch  offices. 
New  York.  N.  Y.;  Boston,  Maas.;  Phila- 
delphia, Pa.;  Pittsburgh.  Pa.;  Cincinnati, 
Ohio;  Detroit,  Mich.;  Omaha.  Neb.;  Minne- 
apolis, Minn.;  Cleveland,  Ohio;  Chicago,  111.; 
Oklahoma  City,  Okla.;  St.  Louis,  Mo.  Sales 
representative,  Kansas  City  Machine  & 
Supply  Co.,  Inc.,  Kansas  City,  Mo. 

UNITED  VACUUM  APPLIANCE  DIVI- 
SION, LANDERS,  FRARY  A CLARK See 

Landers,  Frary  & Clark,  United  Vacuum 
Appliance  Division. 

UNITED  WASTE  MFG.  CO.— Troy.  N.  Y. 
Manufacturer  of  wiping  waste. 

UNITED  WIRE  A SUPPLY  CO 1497 

Elmwood  Ave.,  Auburn,  R.  I.  Manufacturer 
of  brass  and  copper  tubing  and  solder. 
Business  established  1902.  President, 
George  B.  Champlln;  vice-president,  Wil- 
liam B.  Gladding;  secretary  and  treasurer. 
Albert  E.  Stevens;  general  manager,  Henry 
T.  Smith;  sales  manager,  Thomas  F. 
Hughes. 


UNITED  ZINC  SMELTING  CORP.— 

MoundBville.  W.  Va.  Manufacturer  of  zinc 
chloride,  etc. 


U.  S. — Trade  name  for  power  plant  In- 
jectors manufactured  by  the  American  In- 
jector Co.,  Detroit,  Mich. 


electrical  purposes  manufactured  by  the 
American  Sheet  & Tin  Plate  Co.,  Frick 
Bldg.,  Pittsburgh,  Pa. 


U.  S.— Trade  name  for  electric  dish- 
washers manufactured  by  G.  S.  Blakeslee 
& Co.,  Cicero,  111. 


U.  S. — Trade  name  for  air  pressure 
gages,  valves  and  brass  tubing  manufac- 
tured by  the  United  States  Air  Compressor 
Co.,  5300  Harvard  Ave.,  Cleveland,  Ohio. 

U.  S. — Trade  name  for  electric  automatic 
steam  iron  manufactured  by  the  U.  S. 
Automatic  Steam  Iron  Corp.,  414-416 
Broadway,  New  York,  N.  Y. 

U.  S. — Trade  name  for  motor-driven 
cloth  cutting  machine  manufactured  by 
the  U.  S.  Cloth  Cutting  Machine  Co.,  414- 
416  W.  Broadway,  New  York,  N.  Y. 

U.  S. — Trade  name  for  electric  drills  and 
grinders  manufactured  by  the  U.  S.  Elec- 
trical Tool  Co.,  2480  W.  6th  St.,  Cincinnati, 
Ohio. 


U.  S. — Trade  name  for  insulated  wires 
and  cables,  electrical  tapes,  rubber  tub- 
ing, tubes,  packing,  linemen’s  gloves  and 
shoes  and  other  rubber  products  manufac- 
tured by  the  United  States  Rubber  Co., 
1790  Broadway,  New  York,  N.  Y. 

U.  S. — Trade  name  for  electric  meat 
slicers  manufactured  by  the  U.  S.  Slicing 
Machine  Co.,  LaPorte,  Ind. 

UNITED  STATES.— Trade  name  for  rail 
bonds  manufactured  by  the  American 
Steel  & Wire  Co.,  208  S.  LaSalle  St.,  Chi- 
cago, 111. 

UNITED  STATES. — Trade  name  for  mo- 
tor-driven cream  separators  manufactured 
by  the  Vermont  Farm  Machine  Corp.,  53 
W.  Jackson  Blvd.,  Chicago,  111. 

UNITED  STATES  AIR  COMPRESSOR 

CO. — 5300  Harvard  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  motor-driven  air  com- 
pressors. Business  established  1912.  Presi- 
dent, R.  L.  Bacher;  vice-president  and  sec- 
retary. W.  C.  Smith;  treasurer,  G.  A. 
Hunter;  sales  manager,  N.  Christensen. 

U.  S.  AUTOMATIC  STEAM  IRON 
CORP. — 414-416  Broadway,  New  York,  N. 
Y.  Manufacturer  of  electric  and  gas  auto- 
matic steam  Irons,  etc.  President  and 
treasurer,  N.  Komow. 

UNITED  STATES  BRONZE  POWDER 
WORKS,  INC.— 220  W.  42nd  St.,  New 
York,  N.  Y.  Manufacturer  of  bronze  pow- 
ders. 

UNITED  STATES  CHAIN  A FORGING 
CO. — Pittsburgh,  Pa.  Manufacturer  of 
power  transmission  chains.  President, 
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Robert  J.  McKay;  vice-president  and 
treasurer,  Thomas  J.  McKay;  vice-presi- 
dent and  sales  manager,  C.  M.  Power. 
Main  office.  Union  Arcade,  Pittsburgh,  Pa. 
Branch  offices.  30  Church  St..  New  York, 
N.  Y.;  Monadnock  Bldg.,  San  Francisco, 
Cal.;  3P  Euclid  Arcade.  Cleveland,  Ohio; 
632  Munsey  Bldg.,  Washington,  D.  C.;  214 
N.  6th  St.,  St.  Louis,  Mo.  Sales  representa- 
tive. William  H.  Spear  Co.,  1st  National 
Bank  Bldg.,  Chicago,  111. 

U.  S.  CLOTH  CUTTING  MACHINE  CO. 
— 414-416  W.  Broadway,  New  York,  N.  Y. 
Manufacturer  of  motor-driven  cloth  cut- 
ting machines.  President  and  treasurer, 
N^Komow. 

UNITED  STATES  ELECTRIC  SIGNAL 
CO.— West  Newton,  Mass.  Manufacturer 
of  electric  railway  signaling  systems. 


U.  S.  ELECTRICAL  MFG.  CO.— 3rd  St. 
& Central  Ave.,  Los  Angeles,  Cal.  Manufac- 
turer of  electric  buffers,  grinders  and  mo- 
tors. Business  established  1905.  Presi- 
dent. Harry  O.  Steele;  vice-president.  G. 
S.  Pinney;  secretary,  treasurer  and  gen- 
eral manager,  Carl  E.  Johnson;  sales  man- 
ager, F.  C.  Webber. 

U.  S.  ELECTRICAL  TOOL  CO.*  THE.— 
Cincinnati,  Ohio.  Manufacturer  of  elec- 
tric drills  and  grinders.  Business  estab- 
lished 1904.  President  and  general  man- 
ager. J.  A.  Smith;  vice-president,  C.  J. 
Smith;  secretary,  G.  E.  Smith;  treasurer, 
G H Feltes;  general  manager,  J.  A. 
Smith.  Main  office,  2480  W.  6 th  st-vCi"' 
cinnati.  Ohio.  Branch  offices  New  York. 
N Y.;  Boston,  Mass.;  Philadelphia,  Pa.. 
Pittsburgh,  Pa.;  Cleveland,  Ohio;  Detroit, 
Mich.;  Chicago.  HI. 

U.  S.  ELECTRO  GALVANIZING  CO. — 
32-34  Stockton  St..  Brooklyn,  N.  Y.  Manu- 
facturer of  electroplating  and  electrogal- 
vanlzing  equipment. 

U.  S.  EXPANSION  BOLT  CO.— New 
York,  N.  Y.  Manufacturer  of  expansion 
bolts,  conduit  clamps,  etc.  President,  J. 
H Benedict;  vice-president  and  general 
manager,  L.  R.  Zlfferer;  secretary,  F.  H. 
Clute ; treasurer.  H.  E.  Champion;  sales 
manager.  E.  W.  West.  Main  offlee  l39 
Franklin  St..  New  York.  N.  Y.  Foundry. 
Columbia,  Pa.  Branch  offices,  Chicago, 
111.;  San  Francisco,  Cal. 

UNITED  STATES  FUSE  CO.— Buffalo, 
N.  Y.  Manufacturer  of  reflllable  fuses. 

U.  S.  GLASS  CO. — Pittsburgh,  Pa.  Manu- 
facturer of  illuminating  glassware. 


U.  S.  GUTTA  PERCHA  PAINT  CO.— 
12  Dudley  St.,  Providence,  R.  I.  Manufac- 
turer of  protective  and  insulating  paints, 
etc.  President  and  treasurer,  Herbert  W. 
Rice;  secretary,  Charles  W.  Eastwood; 
sales  manager.  Alex.  S.  West. 


UNITED  STATES  HAMMERED  PISTON 
RING  CO. — Irvington.  N.  J.  Manufacturer 
of  piston  rings,  milling  machinery,  etc. 
President,  A.  W.  Wenzell;  vice-president. 
B.  J.  Wenzell;  secretary.  Michael  Wen- 
zell; treasurer.  H.  M.  Bailey. 

UNITED  STATES  HARDWARE  * 
MFG.  CO.— 16  Warren  Ave.,  Pawtucket, 
R.  I.  Manufacturer  of  pole-line  hardware. 
Business  established  1920.  President  and 
general  manager,  John  D.  Sawyer;  treas- 
urer, John  R.  White. 

U.  S.  HEADLIGHT  CO.— Letchworth  & 
Dart  Sts..  Buffalo,  N.  Y.  Manufacturer  of 
headlights  and  headlight  generating  sets. 
President  J.  J.  Kirby.  Jr.;  vice-  president, 
W W.  Willitts;  secretary  and  treasurer, 
E.  H.  Castle;  general  manager,  R.  E. 
Johnson;  sales  manager,  A.  E.  Briggs. 


U.  S.  INDESTRUCTIBLE  GASKET  CO. 
—Fulton  & Church  Sts.,  New  York,  N.  Y. 
Manufacturer  of  lead  gaskets,  bars,  sheet. 


etc. 

UNITED  STATES  INDEPENDENT 
TELEPHONE  ASSOCIATION.— An  organ- 
ization of  telephone  operating  and  manu- 
facturing companies  not  owned  or  con- 
trolled by  the  American  Telephone  & Tele- 
graph Co.  or  any  of  its  subsidiaries.  In 
1916  the  National  Independent  Telephone 
Association,  organized  in  1900,  and  the  In- 
dependent Telephone  Association  of  Amer- 
ica, organized  in  1913,  were  consolidated 
to  form  the  United  States  Independent, 
Telephone  Association.  Its  purpose  is  “to 
aid  the  independent  telephone  Industry  to 
furnish  to  its  members  information  and 
advice  upon  all  subjects  relating  to  tel- 
ephony; and  to  authorize  its  officers  or 
committees  to  represent  the  independent 
telephone  interests  before  any  commis- 
sion. executive  officer,  legislative  or  reg- 
ulatory body  of  the  United  States  or  any 
State.M 


Active  membership  is  limited  to  inde- 
pendent telephone  operating  and  manu- 
facturing companies.  The  association  has 
1000  such  members,  located  in  42  States, 
and  composed  of  the  larger  independent 
companies  and  practically  all  of  the  inde- 
pendent manufacturers  of  telephone  equip- 
ment. Associate  membership  can  be  held 
by  anyone  in  the  employ  of  a member 
company.  ^ „ 

Offices  are  maintained  at  19  S.  LaSalle 
St..  Chicago,  and  at  522  Colorado  Bldg., 
Washington,  D.  C.  The  association  repre- 
sents its  members  before  all  government 
departments,  especially  looking  after  their 
interests  before  the  Interstate  Commerce 
Commission. 

The  officers  of  the  association  for  1920- 
21  are:  Chairman  of  the  board,  E.  B. 
Fisher.  Grand  Rapids.  Mich;  president,  F. 

B.  MacKinnon,  Washington,  D.  C.;  vice- 
presidents.  Frank  L.  Beam.  Mt.  Vernon, 
Ohio,  J.  B.  Earle,  Waco,  Texas.  W.  S. 
Vivian.  Chicago.  III.;  secretary- treas- 
urer. C.  C.  Deering.  Des  Moines.  Ia.  The 
board  of  directors  is  composed  of  these  of- 
ficers and  25  other  directors. 

U.  S.  INDICATOR.— Trade  name  for 
boiler  water  level  gages  manufactured  by 
the  L.  Steigert  Co.,  Elder  & Logan  Sts., 
Cincinnati,  Ohio. 

U.  S.  LIGHT  & HEAT  CORP.— Niagara 
Falls,  N.  Y.  Manufacturer  of  electric  auto- 
mobile starters,  railroad  car  lighting  sys- 
tems, storage  batteries  and  arc  welders. 
President,  C.  O.  Miniger;  vice-presidents, 

C.  L.  Lane,  R.  H.  Van  Nest,  R.  C.  Caples; 

secretary,  R.  H.  Van  Nest;  treasurer,  H.  H. 
Knapp;  sales  managers,  J.  A.  White,  H.  A. 
Mathews,  G.  L.  Kyle.  Main  office  and  fac- 
tory. Niagara  Falls,  N.  Y.  Branch  offices. 
30  E.  42nd  St.,  New  York,  N.  Y.;  411 

Kresge  Bldg.,  Detroit,  Mich.;  1402  Railway 
Exchange  Bldg.,  Chicago,  111.;  316  Dwight 
Bldg.,  Kansas  City,  Mo.;  837  Monadnock 
Bldg.,  San  Francisco,  Cal.;  913  Munsey 
Bldg.,  Washington.  D.  C. 

U.  S.  METAL  & MFG.  CO.— 165  Broad- 
way, New  York,  N.  Y.  Manufacturer  of 
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UNITED  STATES  MINERAL  WOOL  CO. 

—280  Madison  Ave.,  New  York,  N.  Y.  Man- 
ufacturer of  boiler  coverings,  etc.  Sec- 
retary and  treasurer,  George  S.  Beith;  gen- 
eral manager,  Henry  Franz. 

UNITED  STATES  REDUCTION  CO.— 
East  Chicago,  Ind.  Manufacturer  of  alumi- 
num, babbitt  metal,  copper,  etc. 

UNITED  STATES  RUBBER  CO.— New 
York,  N.  Y.  Manufacturer  of  insulated 
wires  and  cables,  belting,  packing,  tires, 
tubing  and  other  rubber  products.  Main 
office,  1790  Broadway,  New  York,  N.  Y. 
Branch  offices,  for  insulated  wire,  547  W. 
Van  Buren  St.,  Chicago,  111.;  201  Devon- 
shire St.,  Boston,  Mass.;  568  1st  Ave.,  S.. 
Seattle,  Wash.;  Dime  Savings  Bank  Bldg., 
Detroit,  Mich.;  7th  & Lawrence  Sts.,  Den- 
ver. Colo.;  583  Howard  St.,  San  Francisco, 
Cal.;  308  E.  3rd  St.,  Los  Angeles,  Cal.;  240 
S.  6th  St.,  W.,  Salt  Lake  City,  Utah. 


UNITED  STATES  SILICA  CO.— 1970 
Peoples  Gas  Bldg.,  Chicago,  111.  Manufac- 
turer of  sand-blast  equipment.  President, 
A.  Volney  Foster;  vice-president,  Lewis  B. 
Reed;  secretary  and  sales  manager,  H.  F. 
Goebig. 


U.  S.  SLICING  MACHINE  CO.— LaPorte, 
Ind.  Manufacturer  of  electric  meat  sllcers. 
Business  established  1910.  President  and 
general  manager,  J.  C.  Woodington;  vice- 
president,  Charles  Dapp;  secretary  and 
treasurer,  Gerard  Elshout;  sales  manager, 
N.  R.  Roudthaler.  Main  office  and  factory, 
LaPorte,  Ind.  Branch  offices,  Chicago,  III.; 
New  York,  N.  Y.;  Philadelphia,  Pa.;  Bos- 
ton. Mass.;  Buffalo,  N.  Y. ; Pittsburgh,  Pa.; 
Detroit,  Mich.;  San  Francisco,  Cial. 

U.  S.  STANDARD. — Trade  name  for  elec- 
tric blasting  apparatus  manufactured  by 
E.  I.  Du  Pont  de  Nemours  & Co.,  Wilming- 
ton, Del. 

UNITED  STATES  STEEL  CORP.— 71 

Broadway,  New  York,  N.  Y.  President, 
J.  A.  Farrell;  vice-presidents,  D.  G.  Kerr, 
J.  Reis;  secretary  and  treasurer,  R.  Trimble. 
Parent  organization  of  the  following  sub- 
sidiaries, which  manufacture  iron  and  steel 
of  all  kinds,  and  steel  products,  such  as 
wires,  steel  plates,  rails,  etc.;  Alabama 
Steel  & Shipbuilding  Co.;  American  Bridge 
Co.;  American  Sheet  Steel  Co.;  American 
Steel  Hoop  Co.:  American  Steel  & Wire 
Co.;  American  Tin  Plate  Co.;  Carnegie  Steel 
Co.:  Clairton  Steel  Co.;  Federal  Steel  Co.; 
Lake  Superior  Consolidated  Iron  Mines; 
National  Steel  Co.;  National  Tube  Co.;  Ris- 
don  Iron  & Locomotive  Works;  Schoen 


Steel  Wheel  Co.;  Shelby  Steel  Tube  Co.: 
Tennessee  Coal,  iron  & Railroad  Co.;  Tro.v 
Steel  Products  Co.;  Union  Steel  Co.;  Uni- 
versal Portland  Cement  Co. 

UNITIZE.  -Trade  name  for  electric  heat- 
ing devices  made  by  the  S.  U.  K.  Co.,  89 
Beach  St.,  Boston,  Mass. 

UNITLITE.— Trade  name  for  industrial 
lighting  fixture  manufactured  by  the 
Harter  Mfg.  Co.,  522  S.  Clinton  St..  Chicago. 
111. 

UNITS,  LIGHTING — See  Lighting  units, 
ornamental  street;  Lighting  units,  yard, 
dock,  playground,  etc.;  Lighting  units,  of- 
fice and  store. 

UNITS,  RESISTANCE,  MISCELLAN. 
EOUS. — Resistance  units  are  made  up  in  a 
number  of  sizes  for  various  purposes,  such 
as  in  signal  circuits  for  railways,  telegraph 
and  telephone  systems,  and  for  many  other 
miscellaneous  uses  in  connection  with  small 
motors,  vibrators,  etc.,  and  in  ‘some  cases 
as  replaceable  units  for  rheostats  or  start- 
ing boxes. 

The  units  are  sometimes  made  up  in  spe- 
cial forms  adapted  to  the  particular  service, 
and  there  are  also  more  or  less  standard 
forms  that  may  screwed  in  a medium -base 
socket  or  receptacle  or  in  a bayonet  socket. 
Other  forms  are  made  to  fit  In  clips  like 
a ferrule  type  cartridge  fuse.  Most  of  these 
are  either  mounted  on  porcelain  blocks  or 
disks  or  in  porcelain  or  molded  composition 
tubes. 

Manufacturers: 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago.  111. 

Brach  Mfg.  Co..  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.  "Maxohm.” 

Bunnell  & Co.,  J.  H.,  32  Park  Place.  New 
York.  N.  Y.  “Bunnell.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,”  “Edison.” 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint.”  “Edison.”  (See  display  ad 
pages  1292-1293.) 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field,  Ohio. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111. 

Prometheus  Electric  Co.,  511  W.  42nd  St., 
New  York,  N.  Y.  “Prometheus.” 

Shelton  Electric  Co.,  16  E.  42nd  St.,  New 
York.  N.  Y.  “Shelton.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore.” 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J.  - 

Ward  Leonard  Electric  Co.,  Mt.  Vernon. 
N.  Y.  “Vitrohm.” 

Weeks  Mfg.  Co..  H.  G.,  Hamilton,  Ohio. 

Wirt  Co..  6221  Greene  St.,  Philadelphia. 
Pa.  “Di-el-ite.” 

UNITS,  RESISTANCE,  STANDARD  OR 
PRECISION. — The  ohm  is  defined  in  terms 
of  the  resistance  of  a standard  column  of 
mercury.  This  Is  not  a convenient  form  in 
which  to  embody  the  unit,  hence,  for  prac- 
tical use  resistance  units  are  made  of  a 
metal  of  high  resistivity  and  low  tempera- 
ture coefficient  in  the  form  of  wire  or  rib- 
bon. An  alloy  called  manganln  is  usually 
employed  because  of  its  very  low  tempera- 
ture coefficient. 

In  general,  standard  resistances  may  be 
divided  into  two  classes:  those  used  for 
the  measurement  of  resistance,  and  those 
used  with  potentiometers  for  measuring 
currents.  The  latter  are  in  reality  standard 
shunts.  The  resistance  standards  are  made 
in  two  forms,  the  N.  B.  S.  and  Reichsan- 
stalt.  In  the  N.  B.  S.  form  the  manganin 
coil  U?  wound  on  a metal  cylinder  baked  in 
. shellac.  It  is  attached  to  a hard  rubber  top 
by  heavy  copper  terminals  and  screwed 
into  a cylindrical  metal  case  which  Is  en- 
tirely filled  with  oil.  The  case  is  hermeti- 
cally sealed  and  the  resistance  is  checked 
against  a primary  standard.  N.  B.  S. 
standard  resistances  are  regularly  made  in 
values  of  1,  10,  100,  1000,  and  100,000  ohms 
and  are  adjusted  to  an  accuracy  of  0.01%. 

The  Reichsanstalt  form  also  is  made  of 
manganin  wire  wound  on  a metal  cylinder 
from  which  it  is  insulated  by  silk,  which 
is  shellacked  and  baked  on  it.  The  wire  is 
double-silk-covered,  shellacked  and  baked 
at  a high  temperature.  The  wire  terminals 
are  silver-soldered  to  copper  blocks  which 
in  turn  are  screwed  and  soldered  to  heavy 
nickel-plated  copper  terminals.  The  coil  Is 
also  enclosed  In  a case  which  is  perforated 
to  permit  the  entrance  of  oil  as  the  coils, 
when  in  use,  are  immersed  in  an  oil  bath. 
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wing  to  the  exposed  condition  of  the  coils, 
ieir  values  are  liable  to  change,  especially 
i locations  where  wide  changes  in  humid- 
y occur.  They  are  made  in  the  some 
dues  as  the  N.  B.  S.  form  and  in  addition 
i values  of  0.1,  0.01  and  0.001  ohm. 
Standard  resistances  ror  current  meas- 
'ement  are  also  made  of  manganin,  usual - 
in  the -form  of  a ribbon.  They  have 
rge  radiating  surfaces  and  are  provided 
ith  both  current  and  potential  terminals. 
>me  are  designed  to  be  used  in  oil  while 
hers  may  be  used  in  air.  They  are  regu- 
rly  made  In  sizes  from  0.1  to  0.00001  ohm, 
iving  current-carrying  capacities  ranging 
om  0.1  to  3000  amperes. 

Manufacturers: 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 

LEEDS  & NORTHRUP  CO.,  4901  Stenton 
Ave.,  Philadelphia,  Pa. 

Schaefer  Bros.  Co.,  1059  W.  11th  St..  Chi- 
cago, 111. 

Wirt  Co.,  5221  Greene  St.,  Philadelphia, 
Pa.  “Di-el-ite.’* 

Yarnall- Waring  Co.,  Mermaid  Ave.. 
Chestnut  Hill,  Philadelphia,  Pa.  “Yar- 
way." 

UNITS,  SYSTEMS  OF.— Units  for  phyai- 
1 measurements  may  be  classified  under 
rious  heads,  but  there  are  three  ele- 
rntal  physical  entities  whose  units  are 
e bases  of  other  units.  The  elemental 
tities  or  fundamental  concepts  of  physi- 
1 relations  are  length,  mass  and  time, 
d most  physical  quantities  can  be  ex- 
»ssed  in  terms  of  these.  For  this  reason 
e units  of  length,  of  mass  and  of  time 
i called  fundamental  units  and  all  other 
its  which  can  be  expressed  in  terms  of 
sse  are  called  derived  units.  For  exam* 

. the  unit  of  velocity  is  a derived  unit, 
ng  the  velocity  when  unit  distance  is 
seed  over  in  unit  time, 
t system  of  units  which  consists  of  the 
tdamental  units  and  the  derived  units 
*ed  on  these  is  called  an  absolute  sys- 
n.  Many  of  the  units  of  the  absolute 
tern  are  inconvenient  and  standards  of 
m can  not  be  constructed,  so  another 
item  known  as  the  practical  system  has 
;n  devised.  The  units  in  the  practical 
tern  are  usually  some  multiple  of  the 
?olute  unit.  The  practical  units  have 
3 been  defined  in  terms  of  certain  defl- 
e concrete  standards  whicll  can  be  re- 
duced with  reasonable  accuracy. 

‘or  mechanical  measurements  only  three 
damental  units  are  necessary,  but  every 
iplete  system  of  electrical  units  requires 
r fundamental  units.  The  necessity  for 
one  additional  unit  arises  from  the  fact 
t the  identity  of  mechanical  and  elec- 
al  phenomena  has  not  been  established, 
the  four  entities  taken  as  fundamental, 
?e  are  mechanical  and  one  is  electrical. 

5 mechanical  units  are  those  of  length, 
ss  and  time,  and  the  electrical  unit  is 
based  on  a property  of  the  electrostatic 
electromagnetic  medium.  The  property 
he  medium  utilized  is  the  dielectric  con- 
it in  the  electrostatic  system  and  the 
rnetic  permeability  in  the  electromag* 
c system.  , 

he  absolute  units  used  in  electrical  and 
tnetic  measurements  are  based  on  two 
srent  properties  or  reactions.  In  one 
‘ the  repulsive  force  between  two  like 
rges  and  in  the  other  the  repulsive  force 
veen  two  like  magnet  poles  are  taken 
he  bases.  The  former  is  known  as  the 
trostatic  system  and  the  latter  as  the 
tromagnetic  system, 
nee  a moving  charge  is  surrounded  by 
agnetic  field,  and  the  motion  of  a con- 
dor across  a magnetic  field  produces  a 
•ge  in  the  conductor,  electrostatic  and 
tromagnetic  phenomena  are  related. 

relation  between  the  units  in  the  two 
ems  has  been  determined  experimental- 
id  can  be  found  in  conversion  tables, 
itlonal  Electrical  Units.  There  are 
e systems  of  units  used  in  electrical 
ice  and  practice,  the  absolute  electro- 
c.  absolute  electromagnetic,  and  the 
tical  electromagnetic.  The  fundamental 
iltlons  of  the  units  in  either  of  these 
sms  have  introduced  certain  inconveni- 
factors.  Many  attempts  have  been 
e to  obviate  these  inconvenient  factors 
t least  the  more  common  calculations, 
for  one  reason  or  another  these  systems 
■ not  come  into  general  use. 
ectrostatlc  Units.  Electric  charges  exert 
is  of  attraction  and  repulsion,  depend - 
upon  their  nature.  The  fact  that  like 
ges  repel  each  other  is  the  basis  of  the 
itlon  of  unit  quantity.  The  electro- 
c units  have  no  distinctive  names  and 
used  primarily  in  theoretical  investiga- 


tions. The  more  common  electrostatic 
quantities  are  charge,  difference  of  poten- 
tial and  capacitance. 

The  electrostatic  unit  of  charge  br  quan- 
tity is  that  quantity  which  will  exert  a 
force  of  one  dyne  upon  an  equal  and  like 
quantity  at  a distance  of  one  centimeter  in 
air.  It  is  sometimes  called  “statcoulomb.” 

A unit  difference  of  electrical  potential 
exists  between  two  points  "when  it  requires 
an  expenditure  of  one  erg  of  work  to  bring 
a plus  unit  of  electricity  from  one  point  to 
the  other  point.  It  is  sometimes  called 
“statvolt.” 

The  electrostatic  unit  of  capacitance  is 
that  capacitance  which  requires  a charge 
of  one  electrostatic  unit  of  quantity  to  pro- 
duce one  electrostatic  unit  difference  of 
potential.  It  is  sometimes  called  "stat- 
farad.” 

Electromagnetic  Units.  The  basis  of  the 
electromagnetic  units  is  the  fact  that  two 
like  magnetic  poles  repel.  A unit  magnet 
pole  is  defined  as  that  pole  which  will  exert 
a force  of  one  dyne  upon  a like  and  equal 
pole  at  a distance  of  one  centimeter  in  a 
vacuum.  The  similarity  between  the  defi- 
nition of  unit  electrostatic  charge  and  unit 
magnet  pole  is  obvious.  In  one  case  the 
force  is  electrical  and  in  the  other  it  is 
magnetic.  The  dimensional  formulas  differ 
only  in  the  electric  and  magnetic  properties 
of  the  medium. 

The  electromagnetic  system  of  units  may 
be  divided  into  two  groups  on  the  basis  of 
the  quantities  to  be  measured.  These  are 
electrical  and  magnetic.  The  electrical 
quantities  for  the  measurement  of  which 
units  are  necessary  are  current,  quantity 
of  electricity  or  charge,  electromotive  force, 
resistance,  power,  work  or  energy,  induct- 
ance and  capacitance  (also  formerly  called 
capacity).  The  absolute  units  of  the  above 
quantities  have  no  distinctive  or  separate 
names.  They  are  usually  distinguished  by 
the  prefix  ab  to  the  corresponding  practical 
unit.  The  practical  units  of  these  quan- 
tities correspond  to  those  adopted  as  the 
International  electrical  units. 

International  System  of  Electrical  Units. 
The  London  Electrical  Conference  of  1908 
defined  the  international  ohm  and  inter- 
national ampere  in  terms  of  specified 
standards.  These  two,  together  with  the 
units  of  length  and  time,  are  regarded  by 
some  writers  as  forming  the  basis  of  a 
distinct  system.  Since  the  phenomena  sur- 
rounding the  electric  current  are  more 
familiar  and  of  greater  practical  importance 
than  electric  charges  or  magnetic  poles, 
the  international  system  is  the  most  con- 
venient and  the  most  used  system  of  elec- 
trical units.  This  international  system  is 
based  on  the  practical  electromagnetic 
units,  eight  of  which  have  been  defined  by 
international  congresses.  These  are:  ohm,, 
ampere,  volt,  coulomb,  henry,  farad,  joule 
and  watt  (see  definition  of  each  of  these 
units  under  its  name). 

Magnetic  Units.  A subdivision  under  the 
electromagnetic  system  of  units  is  that 
group  of  units  developed  particularly  for 
the  measurement  of  magnetic  quantities. 
Part  of  these  units  are  based  directly  on 
the  conception  of  a unit  magnetic  pole; 
others  derived  from  these  deal  with  the  re- 
lations in  the  magnetic  circuit,  which  is 
conceived  to  be  analogous  to  the  electric 
circuit.  Practically  all  these  magnetic  units 
are  C.  G.  S.  or  absolute  units,  only  a few 
of  them  being  practical  units.  The  prin- 
cipal magnetic  quantities  for  which  units 
have  been  developed  are:  Unit  pole 

strength,  magnetic  field  intensity,  magnetic 
flux,  magnetic  induction,  magnetizing  force, 
magnetomotive  force,  reluctance,  perme- 
ability, susceptibility,  reluctivity.  Several 
of  these  units  have  no  distinctive  name; 
six  have  been  given  the  names  of  gauss, 
ampereturn,  maxwell,  gilbert,  oersted  and 
weber;  definitions  of  these  are  given  under 
their  respective  names. 

C.  G.  S.  System  of  Units.  The  C.  G.  S. 
system  of  units  comprises  units  for  all 
physical  quantities  that  can  be  derived 
from  the  fundamental  units  of  length,  mass 
and  time  in  which  the  centimeter,  gram 
and  second  are  used  as  these  fundamental 
units.  The  absolute  electrostatic  and  elec- 
tromagnetic systems  of  units  ar%  C.  G.  S. 
units. 

Metric  Units.  The  units  used  in  elec- 
trical measurements  are  all  based  on  the 
metric  units  which  were  created  in  France 
in  1792  and  have  been  adopted  by  most  of 
the  countries  of  continental  Europe  and 
South  America.  The  metric  system  of  me- 
chanical units  is  built  upon  two  fundamen- 
tal units,  a unit  of  length  and  one  of  mass. 
Although  an  attempt  was  made  to  have 
the  unit  of  length  equal  0.0000001  of  the 


length  of  one-fourth  of  the  meridian  that 
passes  through  Paris,  it  is  nevertheless  an 
arbitrary  unit  of  length  which  is  defined  as 
the  distance  between  two  certain  .lines  on 
the  surface  of  a platinum-iridium  bar  pre- 
served at  the  International  Bureau  of 
Weights  and  Measures  at  Sievres,  France. 
This  length  is  divided  into  100  parts  called 
centimeters  (abbreviated  cm.).  The  centi- 
meter is  divided  into  tenths  known  as  mil- 
limeters (abbreviated  mm.);  thus  1mm.  = 
0.001  meter.  The  kilometer  equals  1000 
meters;  lkm.  =0.621  mile. 

The  other  arbitrary  unit  is  the  kilogram, 
which  is  a mass  of  platinum -iridium,  also 
“fP.1  v. at  the  International  Bureau  of 
Weights  and  Measures;  one -thousandth  of 
this  mass  is  called  the  gram.  Also  see 


. . — • uitiio  are  derived  irom 

these,  as  multiples  or  submultiples  of  ten. 
T corresponding  standards  in  the  so- 
called  English  system  are  the  yard  and  the 
pound.  One  yard  equals  0.914  meter  and  1 
meter  equals  1.094  yards.  Some  other  rela- 
tions are:  1 meter=39.37  ins.;  l cm.=0.3937 
‘inn?1  1 inch=2*54  cm.;  1 kilogram  (kg.)  = 

]?S0coo^rams=2,205  P°unds  (lbs.);  l ib~ 
453.5924  grams. 

English  Units.  The  English  units  in  com- 
scarcely  be  called  a system 
of  units,  for  there  is  no  consistent  connec- 
tion or  relation  between  them.  The  funda- 
mental unit  of  length  is  the  yard,  which  at 
present  is  defined  in  terms  of  the  meter 
according  to  the  ratio:  one  yard =3600/3937 
meter.  The  unit  of  mass  in  the  English 
? the  P®un<I'  which  is  likewise  de- 
fined  in  terms  of  the  international  kilogram 
to  the  re,atlon:  one  pound= 
thP  Tht  units  of  volume  in 

IP®  E,n*iiah  system  bear  no  simple  rela- 
Unlt  °*  len*th  and  accordingly 
these  units  are  not  so  easily  convertible. 

dentalT8,  X“RAY  ~See  X-ray  units  or  sets. 


Krr  y ’ “arue  ior  eiectnc  car- 

bonators  manufactured  by  the  Rud  Muel- 
ler Mfg  Co.,  4310  N.  California  Ave.,  Chi- 
cago, 111. 

♦ — Trade  name  for  protec- 

tlve  varnish  manufactured  by  the  Murphy 
Varnish  Co.,  Chestnut  & McWhorter  Sts., 

N6W8TK,  N.  J. 


wmf  name  ror  electric 

spot  welder  manufactured  by  the  Automatic 
Controller  ft  Mte.  Co.,  246  Washington 
Ave.,  Ogden,  Utah. 

UNIVERSAL. — Trade  name  for  toggle 
bolts  manufactured  by  the  Barrett  Sales 
Co.,  568  W.  Washington  Blvd.,  Chicago,  111. 

UN  I VERSAL.— 1 Trade  name  for  electric 
trucks  and  tractors  manufactured  by  the 
Cowan  Truck  Co.,  Dorchester.  Mass. 

UNIVERSAL. — Trade  name  for  motor- 
driven  milk  bottle  fillers  and  cappers  man- 
ufactured by  the  Creamery  Package  Mfg. 
Co.,  61-7  W.  Klnzie  St.,  Chicago,  HI. 

UNIVERSAL.— Trade  name  for  test  con- 
nectors manufactured  by  Scott  C.  Cutter, 
Oswego.  Til. 


UNIVERSAL. — Trade  name  for  wife  ter- 
minal* manufactured  bv  the  Economy  Mfg 
Co..  616  Monroe  St.,  Chicago,  111. 

UNIVERSAL. — Trade  name  for  portable 
current  transformer  manufactured  bv  the 
Eaterllne-Anarus  Co.,  Lemcke  Annex,  In- 
dianapolis. Ind. 


UNIVERSAL. — Trade  name  for  hall  bear- 
ings made  by  the  Federal  Bearings  Co., 
Poughkeensle.  N.  Y. 


UNIVERSAL. — Trade  name  for  radio  re- 
vivers manufactured  by  the  Holtzer-Cabot 
Electric  Co..  125  Amory  St.,  Boston.  Mass. 

UNIVERSAL. — Trade  name  for  household 
and  Industrial  electrical  appliances  manu- 
faotnred  bv  Landers.  Frary  & Clark,  New 
Britain,  Conn. 


UNIVERSAL. — Trade  name  for  measur- 
ing tanes  manufactured  by  the  Lufkin  Rule 
Co..  Saginaw,  Mich. 

UNIVERSAL.— Trade  name  for  lubri- 
cators manufactured  by  the  Lunkenhelmer 
Co.,  Cincinnati,  Ohio. 

UNIVERSAL. — Trade  name  for  portable 
lamp  guards  and  cord  adjusters  manu- 
factured by  the  McGill  Mfg.  Co.,  Valpa- 
raiso, Ind. 

UNIVERSAL. — Trade  name  for  battery 
and  test  clips  manufactured  by  the  Mueller 
Electric  Co.,  2135-43  Falrmount  Rd.,  Cleve- 
land, Ohio. 

UNIVERSAL. — Trade  name  for  polishing 
wheels  manufactured  by  A.  P.  Munning  & 
Co.,  Church  St.,  Matawan,  N.  J. 


779 


Digitized  by  LjOoq  le 


UNIVERSAL 


E M F ELECTRICAL  YEAR  BOOK 


URNS 


UNIVERSAL.— Trade  name  for  radio  ap- 
paratus manufactured  by  the  New  Era 
Radio  Sales  Co.,  Elmira,  N.  Y. 

UNIVERSAL.— Trade  name  for  enclosed 
arc  lamps  manufactured  by  the  New  York 
Engravers’  Supply,  230  W.  17th  St.,  New 
York,  N.  Y. 

UNIVERSAL. — Trade  name  for  automo- 
bile plugs,  connectors,  sockets  and  sheet 
metal  specialties  made  by  the  Poliak  Tool 
& Stamping  Co..  81-85  Freeport  St.,  Dor 
Chester,  Boston,  Mass. 

U N I V E RS A L.— Trade  name  for  ojectric 

hair  cutting  machine  manufactured  by  the 

Racine  Universal  Motor  Co.,  53  W.  JacKson 
Blvd.,  Chicago,  111. 

UNIVERSAL. — Trade  name  for  track 
grinder  manufactured  by  the  Railway 
Track-Work  Co..  3132  E.  Thompson  St.. 
Philadelphia,  Pa. 

UNIVERSAL.— Trade  name  for  current 
indicators  manufactured  by  the  Roller- 
Smith  Co.,  233  Broadway,  New  York,  N.  Y 
UNIVERSAL.— Trade  name  f«r  electric 
heater  manufactured  by  Schaar  & Co..  556- 
558  W.  Jackson  Blvd..  Chicago,  111. 

UNIVERSAL.— Trade  name  for  insulator 
supports  manufactured  by  theA  ^teelCity 
Electric  Co..  1221  Columbus  Ave.,  Pitts 
burgh,  Pa. 

UNIVERSAL.— Trade  name  for  electrp- 
Dlating  generators  manufactured  by  the  U. 

S Electfo  Galvanizing  Co..  32-34  Stockton 
St..  Brooklyn,  N.  Y. 

UNIVERSAL.— Trade  name  for  farm 
lighting  and  power  plants  and  storage  ba  - 
“dries  manufactured  by  the • JBat- 

tery  Co.,  3410-3424  S.  LaSalle  St.,  cmcago, 

111. 

UNIVERSAL. — Trade  name  for  storage 
batteries  and  hand  lanternsmanufactured 
by  the  Universal  Carbon  Co.,  1st  St.  & 
Riverside  Ave.,  Dundee,  111. 

UNIVERSAL. — Trade  name  for  iraa-Ti- 
descent  tungsten  lamps  manufactured  by 
the  Universal  Electric  Lamp  Co.,  Newark, 
N.  J. 

UNI  VERSAL.— T rade  name  for  arc 
lamps,  rheostats,  border  lights  and  foot- 
lights manufactured  by  the  Universal  Elec- 
tive Stage  Lighting  Co..  240  W.  50th  St., 
New  York,  N.  Y. 

UNIVERSAL. — Trade  name  for  light- 
ning rods  manufactured  by  the  Universal 
Lightning  Rod  Co..  Hespeler,  Ont.,  Can. 

UNIVERSAL.— Trade  name  forfl^ture 
hanger,  alcohol  blow  torch  and 
wrench  manufactured  by  the  Universal 
Mfg.  Co.,  2633  Randolph  St.,  Lincoln,  Neb. 

UNIVERSAL. — Trade  name  for  station- 
ary marine  motors,  generating  sets  and 
pumping  outfits  manufactured  by  the  Uni 
versal  Motor  Co..  39  Ceape  St,  Oshkosh, 
Wis.  ^ . . 

UNIVERSAL.— T rade  name  for  safety 
treads*  manufactured  by  the 
Safety  Tread  Co.,  40  Court  St.,  Boston, 
Mass. 

UNIVERSAL.— Trade  name  for  electrj® 
washing  machines  manufactured  by  the 
Universal  Utilities  Corp..  Alpena,  Mich. 

UNIVERSAL. — Trade  name  for  < circuit 
and  fuse  tester  manufa®tu*£d  2?e 

Whitall  Engineering  Co.,  59  W.  Main  St. 
Waterbury.  Conn. 

UNIVERSAL. — Trade  name  for  battery 
terminal  cleaners  manufactured  by  J.  G. 
Xander.  824  Court  St.,  Reading,  Pa. 

UNIVERSAL  BATTERY  CO.— 3410-3424 
S.  LaSalle  St.,  Chicago.  111.  Manufacturer 
of  farm  lighting  plants  and  storage  bat- 
teries. President,  L.  C.  Mowry;  vice-pres- 
ident and  secretary,  H.  I.  Holton;  treasurer, 
A.  Silberman;  general  manager,  R.  D. 
Mowry;  sales  manager.  R.  S.  Mowry. 

UNIVERSAL  BEARING  BRONZE  CO.— 
Winsted,  Conn.  Manufacturer  of  lighting 
fixtures,  fixture  parts,  brass  anodes,  brass 
and  aluminum  castings.  J.  A.  O Bnenr 
secretary. 

UNIVERSAL  CARBON  CO.— 1st  St.  & 
Riverside  Ave.,  Dundee,  111.  Manufacturer 
of  storage  batteries,  commutator  brushes, 
carbons,  and  hand  lanterns.  Business  es- 
tablished 1913.  President  and  general  man- 
ager. Nicolas  Kribs;  vice-president,  George 
J.  Noth;  secretary,  Harry  Wolterding* 
treasurer,  William  J.  Bauerle. 

UNIVERSAL  CHAIN  CO.,  THE.— 
Stroudsburg,  Pa.  Manufacturer  of  chains, 
nuts,  washers,  fixture  loops,  etc.  President 
and  general  manager,  Charles  Robertson; 
secretary  and  treasurer,  Louis  Laupot; 
sales  manager,  Peter  E.  Pollano. 


UNIVERSAL  CONCRETE  PRODUCTS 

CO.— 122  S.  Michigan  Ave.,  Chicago,  111. 
Manufacturer  of  concrete  poles  and  posts 
for  street  lamps,  etc.  President,  J.  H. 
Hobson;  vice-president,  F.  B.  Shannon. 

UNIVERSAL  ELECTRIC  LAMP  CO.— 
Newark,  N J.  Manufacturer  of  incandes- 
cent lamps. 

UNIVERSAL  ELECTRIC  STAGE 
LIGHTING  CO.— 240  W.  50th  St.,  New 
York,  N.  Y.  Manufacturer  of  stage  and 
studio  lighting  apparatus  and  electrical 
effects.  Business  established  1896.  Partner- 
ship, John  H.  Kliegl  and  Anton  T.  Kliegl. 

UNIVERSAL  ELECTRIC  WELDING  CO. 
—67  6th  Ave.,  Long  Island  City,  N.  Y. 
Manufacturer  of  electric  welders. 

UNIVERSAL  JUNIOR.— Trade  name  for 
milk  bottle  filler  and  capper  manufactured 
by  the  Creamery  Package  Mfg.  Co.,  61-7 
W.  Kinzie  St.,  Chicago,  111. 

UNIVERSAL  LIGHTNING  ROD  CO.— 
Hespeler,  Ont.,  Can.  Manufacturer  of 
lightning  rods.  Business  established  1909. 
W.  Brewster,  general  manager.  Main  office 
and  factory,  Hespeler,  Ont.  Branch  offices 
and  warehouses,  Kemptville,  Ont.;  Winni- 
peg, Man.,  Can. 

UNIVERSAL  LUBRICATING  CO.,  THE. 

— Schofield  Bldg.,  Cleveland.  Ohio.  Manu- 
facturer of  lubricating  oil.  Edward  Dreh- 
er,  secretary. 

UNIVERSAL  MFG.  CO.— 2633  Randolph 
St.,  Lincoln,  Neb.  Manufacturer  of  fixture 
hangers,  automobile  wrenches  and  blow 
torches.  Business  established  1917.  Presi- 
dent and  sales  manager,  M.  H.  Wittstruck; 
vice-president,  A.  W.  Andrews;  secretary, 
C.  F.  Wittstruck;  treasurer  and  general 
manager,  W.  S.  Farrar. 

UNIVERSAL  METAL  SPINNING  A 
STAMPING  CO.,  INC.— 718  Atlantic  Ave.. 
Brooklyn,  N.  Y.  Manufacturer  of  lighting 
fixture  parts,  metal  spinnings  and  stamp- 
ings. President.  Simon  Tepfer;  secretary, 
David  H.  Engelson. 

UNIVERSAL  MOTOR  CO.— 39  Ceape  St., 
Oshkosh,  Wis.  Manufacturer  of  stationary 
and  marine  engines,  farm  lighting  and 
power  plants,  and  pumping  outfits.  Busi- 
ness established  1913.  President.  J.  D. 
Termaat;  vice-president,  H.  E.  Fahrney; 
secretary  and  treasurer.  A.  J.  Cooper;  gen- 
eral manager.  E.  H.  Huesener;  sales  man- 
ager, C.  J.  Pope. 

UNIVERSAL  NOVELTY  WORKS.— 164 

5th  Ave.,  New  York,  N.  Y.  Manufacturers 
of  electric  toys,  vibrators,  batteries,  flash- 
lights, etc. 

UNIVERSAL  PRODUCTS  CO.— Oshkosh, 
Wis.  Manufacturer  of  farm  lighting  plants.  ! 
President,  L.  E.  Willson. 

UNIVERSAL  RADIATOR.— Trade  name 
for  electric  body-heating  device  manufac- 
tured by  the  Sanitarium  Equipment  Co., 
Battle  Creek,  Mich. 

UNIVERSAL  SAFETY  TREAD  CO.— 

Boston,  Mass.  Manufacturer  of  safety 
treads.  President,  Thomas  T.  Booth;  vice- 
president.  G.  Edwin  Chapin;  treasurer. 
Howard  F.  Chapin.  Main  office.  40  Court 
St.,  Boston.  Mass.  Factory.  Waltham,  Mass. 
Branch  offices,  711  1st  National  Bank 
Bldg.  Chicago,  111.;  120  Liberty  St.,  New 
York,  N.  Y. 

UNIVERSAL  3 IN  1.— Trade  name  for 
shade  holders  manufactured  bv  the  Chicago 
Electric  Products  Co,  2730  Lincoln  Ave.. 
Chicago,  111. 

UNIVERSAL  TOOL  a APPLIANCE  CO 

— 373  Broadway.  Milwaukee,  Wis.  Manu- 
facturer of  box  and  cabinet  cutters. 

UNIVERSAL  TUBE  CO.— 321  W Ohio 
St.,  Chicaeo.  111.  Manufacturer  of  cas^  an<i 
parcel  carrier  systems.  President.  Henry 
Newsmard;  vice-president  Charles  Schleyer: 
seerrfarv.  Charles  Shirk:  treasurer  and 
general  manager,  Joseph  Rose. 

UNIVERSAL  UNAFLOW.— Trade  name 
for  steam  engines  manufactured  by  the 
Skinner  Engine  Co..  Erie.  Pa. 

UNVFRSAL  UTILITIFS  CORP.— Al- 
nena.  M^h.  Manufacturer  of  electric  wash- 
ing machines. 

UNIVERSAL  WINDING  CO.— Boston, 
Mass.  Manufacturer  of  coil  winding  ma- 
chines. President,  Joseph  R.  Leeson; 
vice-president.  Edmund  W.  Converse;  sec- 
retary, Frederick  H.  Bishop;  treasurer, 
Robert  A.  Leeson.  Main  office,  95  South 
St.,  Boston,  Mass.  Factory,  Providence.  R. 
I.  Branch  offices.  New  York,  N.  Y.;  Phil- 
adelphia. Pa.;  Utica.  N.  Y.:  Chicago,  111.; 
Charlotte.  N.  C.;  Atlanta.  Ga. 
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UNIVERSALAK.— Trade  name  for  insu- 
lating varnish  manufactured  by  the  John  C. 
Dolph  Co.,  168  Emmett  St.,  Newark,  N.  J- 
UNIVERSALMODE.— T r ad  e name  for 
electrotherapeutics  apparatus  manufactured 
by  the  McIntosh  Battery  & Optical  Co.. 
223-233  N.  California  Ave.,  Chicago,  111. 


UNLOADER8,  AUTOMATIC,  FOR  ELEC- 
TRIC AIR  COMPRESSOR.— To  start  an  air 
compressor  under  load  requires  a starting 
torque  far  in  excess  of  that  developed  in  a 
motor  sufficient  to  operate  after  starting. 
Such  compressors  are  therefore  equipped 
with  a motor  of  sufficient  power  for  opera- 
tion but  employ  an  auxiliary  mechanical 
device,  an  unloader,  which  releases  the  load 
during  starting  so  as  not  to  overload  the 
motor  or  impose  a very  heavy  starting  load 
on  the  line.  These  automatic  unloaders 
are  much  used  on  automatically  controlled 
motor-driven  air  compressors  that  have  the 
compressor  start  and  stop  so  as  to  keep 
the  air  pressure  between  certain  limits. 


Manufacturer: 

Hale  Electric  & Engineering  Co.,  1114 
Guardian  Bldg.,  Cleveland,  O.  “Hale. 
UNMOUNTED  BELLS.— See  Bells,  un- 
mounted. 

UNMOUNTED  GONGS. — See  Gongs,  un- 
mounted. 


UNO. — Trade  name  • for  shade  holder 
manufactured  by  the  Arrow  Electric  Co.. 
103  Hawthorne  St.,  Hartford.  Conn. 


UNXLD. — Trade  name  for  chandelier 
chains  made  by  the  National  Chain  Co., 
8th  St.  & 3rd  Ave.,  College  Point,  N.  Y. 

UPCO.— Trade  name  for  farm  lighting 
plants  manufactured  by  the  Universal 


UP- RITE.— Trade  name  for  blueprint 
cabinets  manufactured  by  the  Frederick 
Post  Co.,  319  S.  Wabash  Ave.,  Chicago. 
111. 

UPTON  MACHINE  CO.— St.  Joseph. 
Mich.  Manufacturer  of  electric  washing 
machines.  President,  L.  C.  Bassford;  vice- 
president  and  general  manager,  L.  C.  Up- 
ton; secretary  and  treasurer,  F.  S.  Upton. 


UP-2- DATE. — Trade  name  for  electric 
washing  machine  manufactured  by  the 
Thistle  Mfg.  Co.,  5716  Armitage  Ave.,  Chi- 
cago, 111. 

URNS,  COFFEE.  ELECTRIC,  RESTAU- 
RANT AND  HOTEL.— Coffee  cooking  ves- 
sels of  large  capacity,  permanently  In- 
stalled with  water  pipe  connections  and 
provided  with  electric  battery  units  located 
beneath  or  In  the  bottom  of  the  tank.  They 
are  of  the  same  general  type  as  the  gas- 
heated  or  live-steam-heated  appliances 
commonly  used  in  lunch  rooms,  coffee 
shops,  restaurants,  hotels,  etc.,  and  usually 
are  highly  finished  in  nickel.  The  watt- 
age rating  depends  on  the  size  of  the  urn. 


Manufacturers: 


Br&mhall,  Deane  Co.,  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance • Co.,  Ltd.; 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point.”  “Edison.” 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston.  Mass. 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St..  New  York.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5660  W.  Taylor  St..  Chicago,  111. 
“Hotpoint.”  "Edison.”  (See  display 
adv.  pages  1292-1293.) 

Electric  Heating  & Mfg.  Co..  Westlake  A 
Republican  Sts.,  Seattle,  Wash. 
“Apfel’s.” 

National  Electric  Heating  Co..  Ltd..  The. 
544  Queen  St.,  Toronto.  Ont.,  Can. 
“National.” 

Prometheus  Electric  Co..  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 

Weeks  Mfg.  Co..  H.  G..  Hamilton.  Ohio. 

URNS,  COFFEE,  ELECTRIC.  TABLE 
OR  HOUSEHOLD. — These  are  special  forms 
of  portable  electric  household  coffee  per- 
colators that  are  provided  with  a faucet  to 
draw  off  the  coffee,  instead  of  having  a 
long  spout  to  pour  it  by  tipping  the  pot. 
Many  of  these  table  urns  are  also  more 
elaborately  finished  than  the  pot  type 
percolator,  silver  plating  and  special  de- 
signs to  enhance  the  appearance  being 
sometimes  employed.  In  their  percolating 
features  and  capacity  they  are  practically 
the  same  as  the  plainer  types  of  electric 
percolators. 

Manufacturers: 


Br&mhall.  Deane  Co.,  261-265  W.  36th 
St..  New  York,  N.  Y.  "Deane.” 
Canadian  Edison  Appliance  Co..  Ltd.. 
Downie  St..  Stratford,  Ont*  Can. 
“Hotpoint,”  “Edison.” 
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EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5600  W.  Taylor  St.,  Chicago,  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  This  com- 
pany manufactures  four  types  of  urns, 
each  holding  nine  cups.  They  come  in 
two  designs,  plain  and  panelled.  All 
are  constructed  of  heavy  sheet  copper. 


“Hotpoint”  Coffee  Urn 


lined  with  silver  and  finished  in  pol- 
ished nickel.  Mounted  on  three  footed 
pedestals;  feet  fiber  tipped;  handles 
and  faucet  of  ebonized  wood. 
Equipped  with  the  famous  Hotpoint 
percolating  apparatus  and  safety 
switch.  The  safety  switch  prevents 
burnouts,  breaking  the  circuit  should 
the  urn  boil  dry.  See  display  adv. 
Stages  1292-3. — Adv. 

.NDERS,  FRARY  & CLARK,  New 
Britain.  Conn.  •‘Universal.” 
tional  Electric  Heating  Co.,  Ltd.,  The, 
44  Queen  St.,  Toronto,  Ont.,  Can. 
National.'* 

eks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 
CSTINGHOUSE  ELECTRIC  & MFG. 
O.,  Blast  Pittsburgh,  Pa.  (See  display 
dv.  pages  1395-1402.) 

N8,  TEA,  ELECTRIC. — This  Is  a port- 
:ype  of  highly  finished  vessel  for  brew- 
?a  on  the  dining  table.  It  is  provided 
flexible  cord  and  attachment  plug  for 
ctlon  to  the  supply  circuit  and  de- 

I with  electric  heating  element  11m- 
n capacity  to  660  watts.  The  tea  is 
ted  in  a sieve- like  tea  ball  supported 
chain  through  the  cover.  After  the 

is  brought  to  boiling  the  current  Is 
T and  the  tea  ball  lowered  into  the 
until  the  tea  is  suitably  steeped 
one  to  three  minutes);  then  the  ball 
.in  pulled  up  and  the  tea  Is  ready  to 
In  the  tea  urn  a faucet  is  usually 
ed  to  draw  off  the  tea.  If  a long 
is  provided  requiring  tilting  of  the 
to  pour  the  tea,  the  outfit  Is  more 
sailed  a tea  pot.  Whether  a tea  pot 
is  used,  the  electric  appliance  with 

II  is  far  superior  to  the  old-fashioned 
ttle  which  was  used  for  boiling  the 
only  and  required  a separate  tea 
steep  the  tea  and  finally  a sieve  to 
>ack  the  leaves  In  pouring.  These 
ages  have  made  the  electric  tea  urn 
-ed  companion  device  to  the  electric 
percolator.  This  type  of  tea  urn  is 
nes  also  called  ‘‘samovar,**  from  a 
i fuel-heated  appliance  employing 
.-ball  principle. 

ifacturers: 

hall.  Deane  Co..  261-265  W.  36th 
New  York,  N.  Y.  ‘‘Deane.*' 


Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  ‘‘Universal.** 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
“National." 

Prometheus  Electric  Co.,  511  W.  42nd  St., 
New  York,  N.  Y.  “ Prometheus.*’ 
Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 


URNS,  WATER,  ELECTRIC,  RESTAU- 
RANT AND  HOTEL.— Vertical  tanks  or 
vessels  used  in  lunch  rooms,  restaurants 
and  hotels  and  provided  with  electric  heat- 
ing elements  designed  for  furnishing  a con- 
stant supply  of  hot  water,  chiefly  f6r  use  in 
making  tea  and  cocoa  and  for  diluting  cof- 
fee, etc.  These  urns  are  almost  inyariably 
heavily  nickel- plated,  both  for  appearance 
and  to  minimize  heat  radiation.  A three- 
heat  switch  is  provided  to  regulate  the 
heat. 


Manufacturers: 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St..  New  York,  N.  Y.  “Deane." 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace.  Boston,  Mass. 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St..  New  York,  N.  Y. 

Electric  Heating  & Mfg.  Co..  Westlake 
& Republican  Sts.,  Seattle.  Wash. 
“Apfel’s.** 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont..  Can. 

“National."  _ , 

Prometheus  Electric  Co.,  611  W.  42nd 
St..  New  York,  N.  Y.  “Prometheus. 
Weeks  Mfg.  Co.,  H.  G.,  Hamilton.  Ohio. 
U 8 A.— Trade  name  for  polishing  wheels 
manufactured  by  the  Eastern  Felt  Co.. 
Winchester.  Mass. 


U8ACO.— Trade  name  for  motor-driven 
air  compressors  manufactured  by  the 
United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland.  Ohio. 

USA  LITE. — Trade  name  for  porcelain  in- 
sulators for  high  temperatures  manufac- 
tured by  the  Stupakoff  Laboratories,  6617- 
6627  Hamilton  Ave..  Pittsburgh.  Pa. 

U8E. — Trade  name  for  attachment  plugs 
manufactured  by  the  Best  Electric  Corp.. 
476  Broadway,  New  York.  N.  Y. 

USE. — Trade  name  for  expansion  bolts, 
conduit  and  pipe  clamps,  pipe  hangers,  etc., 
manufactured  bv  the  IT.  S.  Expansion 
Bolt  Co.,  139  Franklin  St.,  New  York, 


N.  Y. 

U.  S.  E.  M.  CO.— 505  W.  42nd  St.,  New 
York,  N.  Y.  Manufacturer  of  signaling 
systems,  connectors,  push  buttons,  bells, 
etc.  President  and  treasurer,  T.  H.  Joseph; 
vice-president  and  secretary,  D.  R.  Love- 
Joy;  general  manager,  F.  J.  Hendrickson. 

U8EPLUG. — Trade  name  for  heating  de- 
vice plug  manufactured  by  the  Best  Elec- 
tric Corp.,  476  Broadway,  New  York,  N.  Y. 

U.  S.  JUNIOR. — Trade  name  for  electro- 
plating barrel  manufactured  by  the  U.  S. 
Electric  Galvanizing  Co.,  28-34  Stockton 
St.,  Brooklyn,  N.  Y. 

U8L. — Trade  name  for  electric  automo- 
bile starters,  railroad  car  lighting  systems, 
storage  batteries  and  arc  welders  manu- 
factured by  the  U.  S.  Light  & Heat  Corp.. 
Niagara  Falls,  N.  Y. 

U.  8.  N.  DECK. — Trade  name  for  pro- 
tective paint  and  varnish  manufactured  by 
the  Billings-Chapin  Co.,  1153  E.  40th  St., 
Cleveland,  Ohio. 

U80NA  MFQ.  CO..  INC.,  THE.— 1 Hud- 
son St..  New  York.  N.  Y.  Manufacturer  of 
flashlights.  Business  established  1914. 
President,  A.  S.  Lyhne;  secretary,  H.  K. 
Beach;  treasurer  and  general  manager. 
George  G.  Beers.  Factory,  Bridgeport, 
Conn. 


UTENCO. — Trade  name  for  electric  fire- 
less  cookers  and  household  ironing  ma- 
chines, manufactured  by  the  Utensils  Co., 
303  E.  Columbia  St.,  Ft.  Wayne,  Ind. 

UTENSIL8  CO.— 303  E.  Columbia  St., 
Fort  Wayne,  Ind.  Manufacturer  of  electric 
fireless  cookers  and  household  ironing  ma- 
chines. Business  established  1920.  Presi- 
dent and  general  manager,  L.  M.  Williams; 
vice-president,  A.  I.  Clifford;  secretary  and 
treasurer,  W.  A.  Hobson.  Sales  repre- 
sentative, C.  M.  C.  Electric  Sales  Co.,  507 
Odd  Fellow  Bldg.,  Indianapolis,  Ind. 

U.  T.  E.- PROCTOR. — Trade  name  for  mo- 
tion picture  machines  manufactured  by  the 
United  Theatre  Equipment  Corp.,  25  W. 
45th  St.,  New  York,  N.  Y. 

UTICA. — Trade  name  for  nippers  and 
nliers  manufactured  by  the  Utica  Drop 
Forge  & Tool  Co.,  2415  Whitesboro  St., 
Utica.  N.  Y. 

UTICA  DROP  FORGE  A TOOL  CO.— 
Utica,  N.  Y.  Manufacturer  of  nippers  and 
nliers.  Business  established  1888.  President. 
W.  P.  White;  vice-president  and  general 
manager.  H.  F.  Kelleman;  secretary  and 
treasurer.  Hugh  White;  sales  manager.  J. 
Edward  O’Toole.  Main  office,  2415  Whites- 
boro St..  Utica,  N.  Y.  Branch  office,  68 
Murray  St.,  New  York,  N.  Y. 

UTICA  FIRE  ALARM  TELEGRAPH 

CO.— Utica,  N.  Y.  Manufacturer  of  Are 
alarms.  President,  A.  J.  Potter;  vice-presi- 
dent. W.  H.  Pryor;  secretary  and  treasurer, 
Thomas  E.  Jones. 

UT I LA  PH  ONE.— Trade  Name  for  hand 
set  telephones  manufactured  by  the  Sam- 
son Electric  Co.,  Canton,  Mass. 

UTILITY — Trade  name  for  floor  polish- 
ing. scrubbing,  surfacing  machines,  etc., 
manufactured  by  the  Kent  Vacuum  Cleaner 
Co..  Inc.,  Rome,  N.  Y. 

UTILITY. — Trade  name  for  storage  bat- 
teries for  automobile  liehting  and  starting 
manufactured  by  the  Utility  Battery  Co., 
123  W.  Madison  St.,  Chicago,  111. 

UTILITY.— ‘Trade  name  for  spark  nlues 
manufactured  bv  the  Utility  Co.,  636  W. 
44th  St.,  New  York,  N.  Y. 

UTILITY.  — Trade  name  for  electric 
household  refrigerator  manufactured  by  the 
Utility  Compressor  Co.,  355-364  Harper 
Ave..  Detroit,  Mich. 

UTILITY. — Trade  name  for  ground  con- 
nection clamps  manufactured  by  the  UtH- 
»tv  Fittings  Co.,  812  Walnut  St..  Phil- 
adelphia. Pa. 

UTILITY  BATTERY  OO — 123  W.  Madi- 
son St..  Chicago.  111.  Manufacturer  of  stor- 
age batteries  for  automobile  lighting  and 
starting.  President.  H.  L.  Wuerfel:  secre- 
tary George  M.  Merker;  treasurer.  T.  C. 
Frederlch.  Factory,  Mount  Prospect,  111. 

UTILITY  COMPRESSOR  CO..  THE.— 365- 
864  Harper  Ave.,  Detroit.  Mich.  Manufac- 
turer of  electric  household  refrigerators, 
rumps  and  air  compressors.  President.  E. 
R.  Hasse:  vice-president.  J.  W.  Foster; 
secretary,  G.  J.  Lehmann;  treasurer,  T.  P. 
Stephens. 

UTILITY  FITTING8  CO.,  THE.— 812 
Walnut  St..  Philadelphia.  Pa.  Manufac- 
turer of  ground  connection  clamps. 

UTILITY*  SHADE  CO.— Tenafly.  N.  J. 
Manufacturer  of  lamp  shades.  Business 
established  1893.  President.  James  B. 
Strong;  vice-president,  William  P.  Eager: 
secretary.  George  W.  Conklin:  treasurer 
and  general  manager,  H.  A.  C.  Hellver. 

UTOPIA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Pittsburgh 
Tamp  Brass  & Gl»ss  Co..  607  Chamber  of 
Commerce  Bldg..  Pittsburgh.  Pa. 
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V.— The  letter  V Is  the  chemical  symbol 
for  the  element  vanadium.  It  is  also  used 
as  a symbol  for  potential  difference  or 
voltage.  The  form  v is  used  as  an  abbre- 
viation for  volt  and  an  abbreviation  and 
symbol  for  velocity. 

V.  A D.  ELECTRIC  CO —335  S.  Center 
St..  Franklin.  Ohio.  Manufacturer  of  in- 
candescent lamps.  Business  established 
1915.  President  and  general  manager.  John 
S.  Van  Horne;  vice-president,  R.  A.  Holden. 
Jr.;  secretary  and  treasurer.  D.  D.  Thir- 
kield.  Sales  representative.  American  Ap- 
pliance Co..  209  S.  Meridian  St..  Indian- 
apolis. Ind. 

VAC-M. — Trade  name  for  lightning  ar- 
resters manufactured  by  the  Michigan  Elec- 
tric Specialty  Co.,  Muskegon.  Mich. 

VAC-M. — Trade  name  for  lightning  ar- 
resters manufactured  by  the  National 
Electric  Specialty  Co.,  Toledo.  Ohio. 

VACU LITE.— Trade  name  for  impregnat- 
ing compound  manufactured  by  the  John 
C.  Dolph  Co..  168  Emmittee  St..  Newark, 
-N.  J. 

VACU  N A.— Trade  name  for  portable 
vacuum  cleaners  made  by  the  Kent  Vacuum 
Cleaner  Co..  Inc  , Rome.  N.  Y. 

VACUUM  CLEANER.— A vacuum  clean- 
% er  is  a machine  or  device,  usually  motor- 
driven.  which  produces  sufficient  suction 
or  vacuum  to  draw  dust,  dirt,  threads,  lint, 
small  crumbs  and  other  particles  from  a 
rug,  carpet,  or  other  surface  and  deposit* 
them  in  a bag  or  other  receptacle,  or  means 
for  discharge  into  a sewerage  system. 

The  electric  vacuum  cleaner  is  one  of 
the  important  household  appliances  which 
are  being  quite  universally  adopted.  This 
is  shown  by  the  value  of  their  sales,  which' 
In  the  United  States  in  1914  amounted  to 
$1,300,000.  In  1919.  this  total  had  reached 
the  sum  of  $20,000,000  and  was  estimated 
at  close  to  $40,000,000  for  1920. 

Vacuum  cleaning,  or  suction  cleaning  as 
it  is  often  called,  has  made  such  rapid 
headway  because  it  is  decldedlv  superior 
to  the  old-fashioned  method  of  cleaning 
by  brooms  brushes  and  so-called  oarpet 
sweepers.  All  these  old  methods  merely 
loosen  and  stir  up  the  dust  and  dirt  and 
throw  the  finer  particles  into  the  air  from 
which  they  slowly  settle  back.  In  the  mean 
time  compelling  the  person  who  does  the 
sweeping  (and  others  in  the  vicinity)  to 
inhale  clouds  of  filthy  dust.  As  soon  as 
the  electric  vacuum  cleaner  was  developed, 
housewives  recognized  it  at  once  as  not  only 
a means  of  saving  hard  and  disagreeable 
labor  but  of  making  the  household  far 
more  sanitary. 

Electric  vacuum  cleaners  are  made  in 
three  principal  types,  the  portable,  semi- 
portable  and  stationary.  Each  of  these 
types  has  a distinct  field  of  service,  which 
is  described  below.  In  each  type  it  is  possi- 
ble, by  the  use  of  special  attachments  to 
clean  nearly  any  kind  of  household  or  other 
furnishings,  including  rugs,  carpets,  drapes, 
porMeres,  upholstery,  mattresses,  curtains, 
bookcases,  plate  rails,  moldings,  radiators, 
etc. 

% By  providing  sufficient  suction,  electric 
vacuum  cleaners  mav  be  used  even  for 
sucking  up  dust  and  dirt  from  a bare  floor, 
but  this  is  usually  beyond  the  range  of  the 
ordinary  portable  cleaner.  The  latter  is 
designed  to  take  care  of  the  average  kinds 
of  floor  coverings  usually  found  in  resi- 
dences. For  rugs  of  delicate  weave  ex- 
cessive suction  Is  not  desirable.  For  clean- 
ing rugs  or  carpets  in  office  buildings, 
hotels  and  clubs,  greater  suction  is  com- 
monly used,  this  being  obtained  from  sta- 
tionary outfits  installed  In  the  basement 
and  connected  to  the  various  floors  by  pip- 
ing svstems,  or  by  semiportable  sets  that 
can  be  moved  about  in  the  corridors  or 
hallways.  The  latter  type  of  equipment  is 
also  much  used  for  cleaning  railroad  sleep- 
ing. parlor,  dining  and  other  passenger 
cars. 

Vacuum  cleaning  machines  have  also 
been  developed  for  street  cleaning,  usually 
being  of  the  gasoline-electric  type.  The 
straight  electric  type  of  street  cleaner 
could  be  applied  very  advantageously  on 


streets  equipped  with  overhead  trolley 
wires.  Probably  the  only  reason  why  this 
has  not  been  done  is  that  municipalities 
would  expect  the  street-railway  companies 
to  provide  the  equipment  and  do  the  clean- 
ing without  expense  to  the  community, 
which  is  manifestly  unfair  to  the  railways 
which  do  not  bring  dirt  and  litter  upon  the 
street.  Also  see  Sweepers,  street,  electric. 

VACUUM  CLEANER  ATTACHMENTS. 

— These  are  the  attachments  often  sold 
with  vacuum  cleaners  and  designed  to  be 
used  wi.th  them  for  cleaning  radiators, 
bookcases,  portieres,  mattresses,  uphol- 
stery, etc.  They  consist  of  flexible  hose 
with  a coupling  or  swivel  attachment  for 
fastening  to  the  cleaner  case  directly  in 
front  of  the  fan,  or  to  any  outlet  in  sta- 
tionary plants.  The  other  attachments 
are  variously  shaped  nozzles,  usually  of 
nickel-plated  steel  or  brass,  suited  for  use 
with  the  various  furnishings  mentioned 
above;  some  of  these  attachments  are  pro- 
vided with  stationary  brushes  at  the  edge 
of  the  nozzle.  Sets  of  attachments  are 
sometimes  sold  separately  so  that  they 
may  be  added  to  a cleaner  outfit  that  was 
purchased  originally  without  them  In  the 
belief  that  It  would  be  used  only  for 
cleaning  floor  coverings,  or  to  reduce  the 
initial  investment  cost. 

Manufacturers: 

American  Radiator  Co.,  816-22  S.  Michi- 
gan Ave.,  Chicago,  III. 

Clements  Mfg.  Co.,  609  Fulton  St.,  Chi- 
cago, 111. 

ELECTRIC  VACUUM  CLEANER  CO., 
INC..  THE.  Ivanhoe  Rd..  Cleveland. 
Ohio.  See  entry  under  Vacuum 
cleaners,  portable.  Also  see  display 
adv.  page  1298. — Adv. 

Electrical  Ar  Spec5alty  Supply  Co.,  9 S. 
Clinton  St.,  Chicago,  111. 

Guaranty  Flectric  Products  Co.,  110-112 
W.  40th  St.,  New  York,  N.  Y.  “Guar- 

•Hurlev  Machine  Co.,  24  E.  Jackson  Blvd., 
Chicago,  111  “Thor.” 

LANDERS.  FRARY  & CLARK.  New  Brit- 
ain, Conn  “Universal.” 

Morrow  Co..  The.  Waukegan.  111. 

Pnouvec  Co..  164  Fremont  St.,  Worces- 
ter. Mass. 

Ramey  Mfg.  Co..  Columbus.  Ohio. 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Torrington  Co.,  The.  (National  Sweeper 
Division),  Torrington.  Conn. 

United  Electric  Co.,  The.  Canton.  Ohio. 

Wi8e-McClung  Mfg.  Co.,  The,  New  Phila- 
delphia. Ohio. 

VACUUM  CLEANER  BRUSHES.  CAS- 
INOS. DUST  BAGS.  NOZZLES  AND 
OTHER  PARTS. — These  parts  of  vacuum 
cleaners  are  not  always  made  bv  the  vacu- 
um-cleaner manufacturers,  but  are  made 
in  other  factories  to  their  specifications  and 
drawings.  The  brushes  are  of  three  types, 
either  stationary,  revolved  by  the  move- 
ment of  the  e’eaner  or  revolved  by  the 
motor.  Casings  are  usunllv  made  of  alum- 
inum or  thin  steel  to  give  lightness  and 
strength.  Thev  are  made  largely  by  manu- 
facturers specializing  in  aluminum  cast- 
ings. etc.  Dust  bags  are  fabric  bags  in 
which  the  dust  is  collected.  Thev  are  com- 
monly lined  with  a heavy  fabric,  or  chemi- 
cally treated  to  keep  the  dust  from  going 
through.  Heavy  paper  bags  have  also 
been  used  to  some  extent.  The  nozzles 
are  also  made  of  sluminum,  as  a rule,  and 
are  made  by  the  aluminum  manufacturers. 

Rome  of  the  vacuum-cleaner  manufac- 
turers make  thesa  narts  for  themselves 
and  also  supply  them  to  others  and  for 
replacement  and  repair  service. 
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Manufacturers: 

Diamond  State 0 Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F.” 

Electrical  & Specialty  Supply  Co..  9 S. 
Clinton  St.,  Chicago.  111. 

Hurley  Machine  Co.,  24  E.  Jackson  Blvd., 
Chicago,  111. 

Ramey  Mfg.  Co.,  Columbus,  Ohio. 

Torrington  Co.,  The.  (National  Sweeper 
Division),  Torrington,  Conn. 

United  Electric  Co.,  The,  Canton,  Ohio. 

VACUUM  CLEANERS,  PORTABLE.— 
Portable  vacuum  cleaners  are  the  light 
portable  outfits  designed  pilmarlly  for  use 
in  residences  for  cleaning  rugs  and  carpets. 
By  means  of  special  attachments  and  by 
using  a connecting  hose  they  are  adapted 
for  cleaning  wall  hangings,  mattresses,  up- 
holstery, bookcases,  moldings,  radiators, 
etc.  The  machines  consist  of  a small  frac- 
tional-horsepower motor,  usually  enclosed 
in  an  aluminum  or  sheet  steel  casing.  A 
small  steel  or  other  metal  fan  is  driven  by 
the  motor  within  the  casing  and  sucks 
up  the  dust  and  dirt  with  the  air  drawn 
through  the  carpet  or  rug  and  deposits  it 
in  a fabric  dust  bag  just  above  the  motor, 
the  air  escaping  through  the  fine  meshes 
of  the  bag.  Various  nozzles  and  attach- 
ments are  used  with  the  outfit.  The  most 
common  Is  the  nozzle  designed  for  direct 
use  on  the  carpet  or  rug  lying  on  the 
floor.  This  usually  forms  an  extension  of 
the  casing,  protruding  downward  In  front 
so  as  to  be  held  close  to  the  rug.  Most 
cleaners  have  small  wheels  or  casters  to 
support  the  weight  of  the  casing  and  motor. 
A brush  is  quite  commonly  orovided  to 
loosen  threads,  lint,  etc.,  so  that  they  may 
be  picked  up  more  readily.  The  brushes 
are  either  stationary  and  Just  sliding  over 
the  upper  portion  of  the  rug,  or  they  may 
be  rotated.  In  the  latter  case  the  rotation 
is  Imparted  either  by  the  motor  or  by  mov- 
ing the  nozzle  back  and  forth  over  the  rug. 

In  some  types  of  portable  cleaners  the 
motor,  suction  fan  and  dust  receptacle  are 
mounted  separately  In  a casing  that  can 
be  carried  or  wheeled  about  and  which  is 
connected  to  the  nozzle  by  a flexible  hose. 
This  type  is  intermediate  between  the 
more  customary  type  described  above  and 
the  heavier  type  designated  below  as  s?ml- 
por  table. 

Manufacturers: 

Air- Way  Electric  Apnliance  Corp.,  To- 
ledo. Ohio.  “Air  Way  Junior.” 

A HEX  ELECTRICAL  DISTRIBUTING 
CO..  THE,  Cleveland,  Ohio.  Apex  elec- 
tric auction  cleaner.  Ap^x 
suction  is  applied  evenlv 
across  the  13-in.  nozzle 

bv  reason  of  the  exclusive 
divided  or  twin  chamber 
design.  The  inclined  noz- 
zle gets,  under  radiators 
and  low  furniture,  hooks 
around  table  legs,  go^s 
up  close  to  baseboards 
and  pokes  into  corners. 

Removable  stationary 
bristle  brush  for  picking 
up  thread,  hair,  lint  and 
litter.  Motor  housing  and 
nozzle  complete  in  two 
sections.  Weight,  10^ 
lbs.  Swivel  type  reaY  wheel.  See  dis- 
play adv.,  page  opposite  third  cover. — 
Adv. 

Apex  Electrical  Mfg.  Co.,  Ltd..  102-104 

Atlantic  Ave.,  Toronto,  Ont.,  Can. 
“Apex.” 

Atwood  Vacuum  Machine  Co.,  128-30  N. 
Water  St.,  Rockford,  111. 

Birtman  Electric  Co.,  640  W.  I*ake  St.. 
Chicago,  111.  “Bee-Vac.” 

Bissell  Co..  The  C.,  Toledo- Bisseil  Mfg. 
Dept..  226  Huron  St.,  Toledo,  Ohio. 

“Bissell.” 

Brum  hall,  Deane  Co..  261-265  W.  36th  St., 
New  York,  N.  Y.  “Deane.” 

Clements  Mfg.  Co..  609  Fulton  St.,  Chi- 
cago. 111.  “Cadillac,”  “Reliable,”  “Lit- 
tle Ben.”  “Big  Ben.” 

Delite  Mfg.  Co..  The,  Bryan,  Ohio.  “De- 
lite.” 

Eclipse  Machine  Co.,  The,  Sidney,  Ohio. 
“Eclipsfe.” 
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3DISON  ELECTRIC  APPLIANCE  CO., 
INC..  5600  W.  Taylor  St.,  Chicago.  111. 

“i  Manufacturer  of  Hot- 
point,  Hughes  and 
Edison  electric  appli- 
ances. The  cleaner 
is  a straight  suction 
cleaner.  It  is  cast 
aluminum  and  con- 
sists of  three  main 
parts  only,  weighing 
12  pounds.  The  motor 
is  a Universal,  hori- 
zontal type  motor, 
making  9500  to  10.000 
revolutions  per  min- 
ute, developing  * tre- 
mendous suction 
power.  It  has  a stee! 
fan,  with  electrically 
welded  blades.  The 
suction  nozzle  is  13% 
ins.  wide  and  can  be 
raised  and  lowered  b> 
a thumb  screw.  Fit- 
ted with  a stationary 
broom  type  bristle 
brush.  Dust-tight 
bag.  The  handle  has 
lumimim  pistol  grip  with  switch  en- 
osed.  Complete  set  of  attachments, 
ee  display  adv.  pages  1292-3. — Adv. 
ECTRIC  VACUUM  CLEANER  CO.. 
CC..  Ivaphoe  Road,  Cleveland,  Ohio, 
he  “Premier”  vacuum  cleaner  and  the 
Premier  Handy  Vac"  have  many  de- 
rable  features  of  construction, 
signed  to  provide  a permanent  clean- 
g service  at  an  economical  operating 
st.  The  Premier  Vacuum  cleaner  has 
i)  A comfortable  pistol-grip  handle, 
uipped  with  switch  for  instant  start- 
g and  stopping.  A quarter  turn  of 
e knob  to  the  right  starts  or  stops 
e motor.  (B)  A 20  foot  flexible  cov- 
ed cord,  always  ready,  yet  out  of  the 
iy.  which  can  be  folded  compactly  on 
metal  guides  screwed  in  the  handle, 
ten  the  cleaner  is  not  in  use.  (C) 
e bag  is  of  specially  woven,  finest 
ill.  It  retains  every  atom  of  dust 
i dirt  until  emptied,  which  is  done  by 
lply  pulling  the  clamp  off  the  end  of 


“Premier”  Vacuum  Cleaner 


>agr.  (D)  The  bag  Is  disconnected 
the  cleaner  by  giving  the  connec- 
at  the  bottom  a light  turn.  An- 
turn  will  reconnect  it  tight  and 
(E)  The  reliable  G.  E.  motor  is 
>oled  by  means  of  a small  fan, 
ken  on  the  armature  shaft.  This 
orces  the  air  through  the  motor 
Tools  it  during  actual  operation. 


rating  to  manufacturers  please 
mention  the 
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There  are  no  belts  or  cogs  In  the  ma- 
chine. (F)  The  extra  wide  nozzle  of 
13%  ins.  width,  is  tapered  at  the  end 
which  permits  it  to  get  into  the  corners 
of  rooms  and  stairs.  (G)  A corrugated 
adjusting  wheel  raises  or  lowers  the 
nozzle  to  the  correct  position  for 
greater  cleaning  efficiency  of  rugs.  (H) 
There  are  three  non-marring  fiber  cas- 
ters which  are  large  and  easy  going, 
the  rear  caster  adjusts  the  height  of 
nozzle.  (I)  The  nozzle  revolving  rub- 
ber brush  is  driven  by  air  drawn  thru 
slots  in  the  nozzle.  It  has  soft  rubber 
tips  that  beat  and  vibrate  the  carpet, 
the  vibration  loosening  the  imbedded 
dirt  and  assisting  the  powerful  suction 
in  rendering  efficient  cleaning.  (J)  The 
handle  of  the  cleaner  can  be  adjusted 
and  locked  at  any  desired  position  by 
means  of  the  lock  nut,  which  is  very 
conveniently  located.  The  attachments 
for  the  Premier  consist  of  (1)  A canvas 
covered  rubber  hose.  (2)  An  extension 
tube,  used  for  reaching  walls  or  high 
places.  One  end  fits  into  the  hose,  and 
either  No.  6 or  No.  6 tool  on  to  the 
other  end.  (3)  Fibre  section  for  con- 
necting hose  to  either  No.  5 or  No.  6 
tools  when  extension  tube  is  not  used. 
(4)  Tool  for  connecting  hose  to  cleaner 


“Premier  Handy  Vac" 


for  suction  purposes.  (5)  Tool  for 
cleaning  clothes,  couches,  curtains, 
draperies,  mattresses,  etc.  (6)  A brush 
that  fits  on  the  end  of  tool  No.  5,  for 
cleaning  walls,  pictures,  mouldings,  etc. 

(7)  Fibre  tube  for  blowing  dirt  or  dust 
out  of  radiators,  pianos,  drying  hair  or 
renovating  pillows,  or  mattresses,  etc. 

(8)  A tool  for  connecting  hose  to  cleaner 
for  blowing  purposes.  All  Premier 
vacuum  cleaners  are  guaranteed. 
"Handy  Vac"  is  an  entirely  new  devel- 
opment in  vacuum  cleaners.  It  weighs 
but  six  pounds,  and  is  as  easy  to  use 
as  ah  electric  flat  Iron.  It  may  be  sup- 
ported by  a strap  from  the  shoulders 
(see  illustration),  thus  allowing  both 
hands  free  to  direct  the  cleaning  tools. 
The  suction  is  applied  through  a 30-in. 
flexible  tube  and  through  a bristle 
brush  upholstery  tool.  The  Handy  Vac 
may  also  be  used  for  blower  purposes 
and  when  equipped  with  a 10-In.  floor 
tool  it  may  be  used  for  cleaning  rugs 
and  floor  coverings.  The  G-E.  type 
air-cooled  motor  is  thoroughly  tested 
and  guaranteed.  Motor  housing  is  of 
aluminum,  expertly  fabricated,  with  a 
black  fibre  handle  securely  fastened  to 
projection.  Bag  is  equipped  with  a 
slide-on  clamp,  easily  removed  for 
cleaning.  Outfit  includes  a 20-ft.  flex- 
ible cord.  See  display  adv.  page  1298. 
—Adv. 


Eureka  Vacuum  Cleaner  Co.,  Detroit, 
Mich.  "Eureka." 

FEDERAL  ELECTRIC  CO.,  8700  S. 

State  Street,  Chicago,  111.  The  Fed- 

eral electric  vacuum 
cleaner  is  a thoroughly 
high  class  machine  which 
can  prove  its  superiority 
as  a dirt  remover  in  ac- 
tual competitive  tests. 
The  revolving  brush  gets 
all  the  surface  dirt  and 
does  not  wear  the  car- 
pet. The  motor  used  on 

the  Federal  cleaner  is  a 
universal  type  with  a 

speed  of  10,000  r.p.m. 
The  Federal  is  made 
throughout  of  cast  alu- 
minum to  give  ample 
strength  and  durability 
with  minimum  weight. 
Federal  Vac-  See  display  adv.  page 
uum  Cleaner  1291.— Adv. 

GEIER  CO..  THE  P.  A.,  Cleveland.  Ohio. 
The  Royal  is  scientifically  designed  to 
clean  by  air  alone. 
Powerful  suction  Ip 
produced  by  a high- 
speed motor,  horizon- 
tally mounted  on  large 
phosphor  bronze  bear- 
ings and  so  finely  bal- 
anced with  fan  as  tc 
insure  smooth  opera- 
tion. efficiency  and 
durability.  Nozzle  is 
14  ins.  wide  and  built 
low  for  convenience, 
but  may  be  adjusted  to 
any  height  nap.  Han- 
dle is  of  finely  nickel- 
plated  steel  tubing, 
shaped  for  comfort, 
and  with  starting- 
stopping switch  at 
finger’s  end.  Dust  bag 
is  made  of  special 
close- weave  fabric;  it 
may  be  easily  removed 
Royal  Vacuum  to  permit  attachment 
Cleaner.  of  hose-connector  for 
blowing  dust  out  of  inaccessible  places. 
—Adv. 

Grinnell  Washing  Machine  Co.,  Grinnell 
Iowa.  "Electric  Maid." 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St.,  New  York,  N.  Y.  "Guar- 
antee." 

Hamilton-Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis. 

Hoover  Suction  Sweeper  Co.,  The,  North 
Canton,  Ohio.  "Hoover." 

HUGRO  MFG.  CO.,  Warsaw,  Ind.— The 
Hugro  Airplane  electric  housecleaner  is 
designed  for  long  life  and  continuous 
performance.  It  has  a motor-driven 
brush  that  loosens  the  dirt  without 
beating  or  wearing  the  surface  of  the 


Motor-driven  Brush 


fabric  over  which  it  passes.  This 
brush,  combined  with  high-powered 
suction,  provides  all  the  advantages  of 
both  the  suction  and  brush  types  of 
sweeper.  The  Airplane  efficiently 
sweeps,  aerates,  renovates,  cleans  and 
renews  the  fabric,  raising  the  nap,  and 
brightening  the  colors  by  thoroughly 
collecting  the  dust  and  dirt.  It  Is 
equipped  with  n reliable  motor  of  re- 
putable make,  operating  on  either  a-c. 
or  d-c.t  110  volts,  60  cycles  or  less.  Its 
powerful  suction.  In  connection  with  its 
blower  and  other  attachments,  make 
the  Airplane  housecleaner  ideal  for 
speedy  and  easy  cleaning.  See  colored 
insert  in  display  adv.  section. — Adv. 
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Hurley  Machine  Co.,  24  E.  Jackson  Blvd., 
Chicago,  111.  “Thor.’* 

Invincible  Vacuum  Cleaner  Mfg.  Co.,  Do- 
ver, Ohio.  “Baby  Invincible,”  “Invin- 
cible Junior.” 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  Light  weight  machine 
— only  11  lbs.;  powerful  motor  of  mod- 
erate speed;  heavy  air  displacement; 
no  belts  or  shafts;  low  hung  frame 


“Universal”  Vacuum  Cleaner 


permits  operating  under  furniture.  Fin- 
ished in  Verde  Antique.  Conveniently 
located  toggle  switch  and  pistol  grip 
handle.  Furnished  with  a 20 -ft.  flex- 
ible cord  and  attachment  plug.  Has 
extra  attachments. — Adv. 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PL,  New  York,  N.  Y. 

Morrow  Co.,  The,  Waukegan,  111. 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York,  N.  Y. 
“Pittsburgh.” 

Pittsburgh  Gage  & Supply  Co.,  30th  St. 
& Liberty  Ave.,  Pittsburgh,  Pa. 

Pneuvac  Co.,  164  Fremont  St.,  Worces- 
ter, Mass.  “Sweeper- vao." 

Production  Engineering  Corp.,  64  Pearl 
St.,  Boston,  Mass. 

Ramey  Mfg.  Co.,  Columbus,  Ohio.  “Ray- 
vac.” 

Regina  Co.,  The.  47  W.  34th  St.,  New 
York,  N.  Y.  “Regina.” 

Sloane,  W.  & J.,  5th  Ave.  & 47th  St.,  New 
York,  N.  Y.  “Invincible,”  “Sloane,” 
“Sloane  Handy.” 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Suction  System  Cleaning  Co.,  The,  Sid- 
ney, Ohio.  “Princess.” 

Thurman  Vacuum  Cleaner  Co.,  Pontiac 
Bldg.,  St.  Louis,  Mo.  “Thurman.” 

Torrington  Co.,  The,  (National  Sweeper 
Division),  Torrington,  Conn. 

United  Electric  Co.,  The,  Canton,  Ohio. 
“Ohio  Electric.” 

WIse-McClung  Mfg.  Co.,  The,  New  Phila- 
delphia, Ohio.  “America.” 

Wright  Co.,  M.  S.,  164  Fremont  St., 
Worcester,  Mass.  “Sweeper-Vac.” 

VACUUM  CLEANERS,  SEMIPORT- 
ABLE OR  HEAVY-DUTY.— Semi-portable 
or  heavy-duty  vacuum  cleaners  are  used 
for  cleaning  in  office  buildings,  hotels, 
clubs,  railroad  cars,  etc.  They  consist  of 
a rather  large  motor  (about  & hp.)  and 
fan,  with  dust  receptacle,  motor  switch, 
starter  and  sometimes  hose  reel,  mounted 
on  a strong  truck  on  wheels  so  they  may 
be  wheeled  about  on  a level  tloor.  Tne  ma- 
chine develops  a high  suction  and  is,  there- 
fore, quite  heavy,  in  fact,  too  heavy  to 
push  freely  around  obstructions  to  bring  it 
close  to  the  places  where  the  cleaning  is 
desired.  A long  hose  is  therefore  furnished 
to  attach  to  the  machine  and  by  fhe  use 
of  suitable  nozzles,  rugs,  carpets,  uphol- 
stery, hangings,  and  other  furnishings  may. 
be  cleaned  in  any  room,  the  machine  re- 
maining in  the  hallway  or  corridor.  If  used 
on  several  floors  the  machine  must  be  lifted 
up  and  down  by  the  elevator  in  the  build- 
ing. 

When  used  in  railroad  coach  yards  and 
such  places,  the  cleaner  is  run  out  on  the 
platform  and  the  electrical  connections 
made  by  means  of  special  plugs  and  recep- 
tacles conveniently  placed  along  the  tracks. 
The  hose  and  attachments  are  then  car- 
ried Inside  the  car  and  the  furnishings 
cleaned.  .For  exterior  use  the  machine 
must  be  of  weatherproof  type.  Such  ma- 
chines have  come  into  extensive  use  by 


railroads  for  cleaning  the  better  type  of 
passenger  cars,  such  as  sleepers,  diners, 
parlor  and  private  cars,  and  in  some  cases 
also  for  day  coaches. 

Manufacturers: 

American  Radiator  Co.,  816-22  S.  Michi- 
gan Ave.,  Chicago,  111.  “Arco  Wand.” 

Atwood  Vacuum  Machine  Co.,  128-30  N. 
Water  St.,  Rockford.  111. 

Bissell  Co.,  The  F.,  Teredo- Bissell  M'g. 
Dept.,  226  Huron  St.,  Toledo,  Ohio. 
“Bissell.” 

Electrical  & Specialty  Supp’y  Co.,  9 S. 
Clinton  St.,  Chicajo,  111. 

General  Compressed  Air  & Vacuum  Ma- 
chinery Co.,  St.  Louis,  Mo.  “Thur- 
man.” 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome,  N.  Y.  “vac  na.” 

Landers,  Frary  & Clark,  United  Vacuum 
Appliance  Division,  Connersville,  Ind. 
“Connersville.” 

Sloane,  W.  & J.,  5th  Ave.  & 47th  St., 
New  York.  N.  Y.  “lnv  ncioie.”  “riloane.  ' 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston.  Mass. 

Thurman  Vacuum  Cleaner  Co.,  Pontiac 
Bldg.,  St.  Louis,  Mo.  “Thurman.” 

United  Electric  Co.,  The,  Canton,  Ohio. 
“Ohio-Tuec.” 

VACUUM  CLEANERS,  STATIONARY.— 

Stationary  vacuum  cleaners  are  used  in 
large  office  buildings,  hotels,  club  houses, 
institutions,  apartment  buildings  and  large 
residences.  Thev  consist  of  a auction  fail 
and  motor  with  accessory  equipment  usu- 
ally mounted  in  the  basement  or  some 
other  suitable  place,  and  a system  of 
piping  to  provide  outiets  or  rather  inleLs 
on  each  floor  or  at  other  convenient  points. 
V long  hose  is  attached  by  means  of  a 
tight-fitting  coupling  to  any  outlet  and 
may  be  used  for  various  cleaning  pur- 
poses in  the  different  rooms  nearest  th* 
outlet.  The  piping  system  must  be  very 
light,  direct  and  of  good  size  to  maintain 
a good  suction.  This  system  entirely 
eliminates  all  the  dust,  as  it  is  all  car- 
ried out  of  the  room  and  deposited  in  a 
dust  box  in  the  basement  or  discharged 
into  the  sewer  by  a spray  of  water.  In 
some  cases  a small  contr«/l  switch  is  pro- 
vided near  each  outlet  so  that  the  motor 
may  be  started  and  stopped  by  remote 
control.  In  many  buildings  where  much 
cleaning  of  floor  and  wall  coverings  is 
done  and  it  is  desired  to  do  this  unobtru- 
sively and  with  complete  freedom  from 
dust,  the  higher  installation  cost  of  'such 
a cleaning  plant  is  well  warranted,  and 
it  is  preferable  to  the  portable  or  semi- 
portable  types  of  cleaners.  The  size 
of  the  plant  depends  entirely  on  the  size 
of  the  building  and  the  number  of  nozzles 
likely  to  be  in  operation  at  the  same 
time. 

Manufacturers: 

American  Radiator  Co.,  816-22  S.  Michi- 
gan Ave.,  Chicago,  111.  “Arco  Wand.” 

Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton Sft.,  Chicago.  111. 

Electrical  & Specialty  Supply  Co.,  9 S. 
Clinton  St.,  Chicago,  111. 

General  Compressed  Air  & Vacuum  Ma- 
chinery Co.,  St.  Louis,  Mo.  “Thur- 
man.” 

Invincible  Vacuum  Cleaner  Mfg.  Co., 
Dover.  Ohio.  "Invincible  Junior  Truck.” 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome,  N.  Y.  “Kent.” 

Knox  Co.,  George  S.,  513  Pennwood  Ave., 
Pittsburgh,  Pa.  "Victor.” 

LANDERS.  FRARY  & CLARK.  New 
Britain,  Conn.  "Connersville.” 

Srencer  Turbine  Co.,  The,  Hartford, 
Conn.  "Spencer.” 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Thurman  Vacuum  Cleaner  Co.,  Pontiac 
Bldg.,  St.  Louis,  Mo.  “Thurman.” 

VACUUM  GLASS  CO.— Lynn,  Mass. 
Manufacturer  of  X-Vay  tubes  and  vacuum 
glass  electrodes. 

VACUUM  LIGHTNING  ARRESTER.— 

(See  Arresters,  lightning,  telephone  and 
telegraph.) 

VACUUM  OIL  CO.— New  York.  N.  Y. 
Manufacturer  of  lubricating  oil.  Main  of- 
fice, 61  Broadway,  New  York,  N.  Y.  Branch 
offices,  Fisher  Bldg.,  Chicago,  111.;  Pitts- 
burgh, Pa.;  Minneapolis,  Minn.;  Phil- 
adelphia, Pa.;  Indianapolis,  Ind.;  Des 
Moines,  Iowa;  Detroit,  Mich. 

VACUUM  PUMPS.— See  Pumps,  vacuum, 
electric. 

VACUUM  SWITCHES.— See  Switches, 
pressure  or  vacuum  operated. 

VACUUM  TUBE.— See  Electron  tubes. 
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VACUUM  WASHER  CO.,  THE.— Ripon. 
Wia  Manufacturer  of  electric  washing 
machines. 

VAIL,  THEODORE  NEWTON.  — An 
American  capitalist,  bom  in  Carroll  County. 
Ohio,  1845,  and  died  in  Baltimore,  Md., 

• 920.  He  was  educated  at  the  Morristown 
Academy  in  New  Jersey  and,  after  leaving 
school,  studied  medicine  for  rwo  years  with 
an  uncle.  He  learned  telegraphy,  and  for 
a time  he  was  an  operator  in  New  Yc..  <. 
In  1869  he  became  telegraph  operator  and 
station  agent  of  a staiioi.  on  the  Union 
Pacific  Railway.  Later  he  became  a rail- 
way mall  clerk,  and  in  1874  he  was  ad- 
vanced to  assistant  general  superintendent, 
and  from  1875  to  1878  he  was  general  su- 
perintendent of  that  service  at  Washington. 
In  1878  he  took  the  position  of  general 
manager  of  the  American  Bell  Telephone 
Co.,  formed  to  e:;plo«t  the  newly  invented 
telephone.  One  of  his  first  achievements 
was  to  establish  a long-distance  ttf’ephone 
line  between  Providence  and  Boston.  Upon 
his  initiative,  improvements  were  made  in 
telephone  equipment  and  material,  so  that 
it  was  not  long  before  long-distance  tele- 
phony was  widely  extended.  In  1885  Mr. 
Vail  resigned  as  general  manager  of  ti.c 
American  Bell  Telephone  Co.,  and  was 
elected  first  president  of  the  American 
Telephone  & Telegraph  Co.  He  resigned 
this  post  in  1887.  In  1893  he  made  a trip 
to  South  America.  He  organised  an  elec- 
tric street  railway  at  Buenos  Aires  for 
British  capitalists  and  for  some  time  had 
his  headquarters  in  London.  . returning  to 
America  in  1904.  In  1907,  Mr.  Vail  again 
took  the  presidency  of  the  American  Tele- 
phone & Telegraph  Co.,  holding  this  office 
till  shortly  before  his  death.  He  was  also 
an  officer  of  many  other  corporations.  To 
Mr.  Vail’s  exceptional  organizing  power 
and  to  his  farsighted  oonception  of  uni- 
versal telephone  service  Is  due  in  very  large 
measure  the  fact  that  telephone  develop- 
ment in  the  United  States  greatly  exceeds 
that  in  all  other  countries. 

VAILE-KIMES  CO.,  THE. — Day  ion, 
Ohio.  Manufacturer  of  electric  pumps. 

VALBESTINE. — Trade  name  for  valve 
stem  packing  manufactured  by  the  Gen- 
eral Asbestos  & Rubber  Co.,  27  Cumber- 
land St.,  Charleston,  S.  C. 

VALENTINE-CLARK  CO.,  THE.— Spo- 
kane Wash.  Producer  of  cedar  pc  les. 
posts  and  ties.  Business  established  1888. 
President,  E.  L.  Clark;  secretary  and 
treasurer,  X.  W.  Van  Dervoort;  sales  man- 
ager, Gilbert  Willson.  Main  office,  510 
Peyton  Bldg.,  Spokane,  Wash.  Yards, 
Minnesota  Transier,  Minn  ; St.  Maries, 
Idaho.  Branch  offices,  1008  Spiter  Bldg., 
Toledo,  Ohio;  431  S.  Dearborn  St.,  Chicago, 
111.;  732  Security  Bldg,  Minneapolis,  Minn. 

VALLEY  ELECTRIC  CO.— 4919-29  Con- 
necticut St.,  St.  Louis,  Mo.  Manufacturer 
of  motors,  generators,  buffers,  etc.  Busi- 
ness established  1914.  President  and  gen- 
eral manager,  S.  A-  Whitten;  vice-presi- 
dent, E.  C.  Ballman;  secretary,  u.  M. 
Elliott;  treasurer,  H.  Elder:  sales  man- 
ager, J.  F.  Jones.  Sales  representatives, 
D.  H.  Hlndenach,  412  2nd  Ave.,  E.,  Cedar 
Rapids,  Iowa;  E.  W.  Bruce,  1252  Monadnock 
Bldg.,  Chicago.  111.;  C.  A.  Cotton.  9*  Pear! 
St.,  Boston,  Mass.;  J.  F.  Gerleman,  110 
S.  10th  St.,  St.  Louis,  Mo.;  *).  Jacobi,  00 
Church  St.,  New  YorK,  N.  Y. 

VALLEY  IRON  WORKS.— Williamsport. 
Pa.  Manufacturers  of  boiler  furnace 
grates,  hand-operated  stokers,  etc. 

VALLEY  WASTE  MILLS.— La  Grange. 
Ga.  Manufacturer  of  cotton  waste.  Busi- 
ness established  19 Li.  Piesldont,  C.  V. 
Truitt;  vice-president,  S.  Y.  Austin;  sec- 
retary, J.  A.  Perry;  treasurer  and  sales 
manager,  Cason  J.  Callaway. 

VAL-U- LINE.— Trade  name  for  lighting 
fixtures  manufactured  by  Gaites,  Faoe 
<&  Co.,  Inc.,  204  Willoughby  SI , Brooklyn. 
N.  Y. 

VALVES,  ELECTRICALLY  OPERATED, 
STEAM  AND  WATER.— Electrically  op- 
erated valves  are  often  installed  In  rather 
inaccessible  places  to  control  the  flow  of 
steam,  watoi  or  other  flto  ’s  in  pipes.  They 
are  also  used  in  many  cases  to  permit 
easy  operation  of  large  valves  in  power 
plants,  also  in  bypasses  around  large 
valves.  One  application  is  to  service 
pipes  where  steam  is  furnished  by  a cen- 
tral plant  to  commercial  or  Industrial 
buildings.  The  valve  is  located  right  at 
the  entrance  and  controls  the  flow  through 
the  meter.  The  push-button  control  In 
these  cases  may  be  located  in  any  room 
or  office. 
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)ne  of  the  commonest  methods  used  to 
‘rate  the  valve  is  the  use  of  a small 
tor  which  turns  the  valve  stem  by 
ans  of  suitable  gearing.  This  st>le  is 
d on  the  larger  valves.  The  valves 
ced  in  service  pipes  are  sometimes  op- 
ted by  means  of  a small  solenoid  with 
•atchet  device  turning  the  valve  stem 
ch  permits  several  steps  of  several 
re  openings  to  be  obtained.  Other  prin- 
es  are  also  used,  such  as  a small  motor 
solenoid  arranged  to  wind  up  or  re- 
e a chain  that  operates  a valve  lever. 

anufacturers: 

merican  Thermostat  Co.,  226  Jelliff 
Ave.,  Newark,  N.  J.  "Marvel.” 
ane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

ane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
real,  Que.,  Can. 

osby  Steam  Gage  & Valve  Co.,  Bos- 
on, Mass.  “Crosby." 

TLER-HAMMER  MFG.  Co.,  THE, 
2th  St.  & St.  Paul  Ave.,  Milwaukee. 
Vis.  “Dean.”  (See  display  adv.  pages 
225-1230). 

vis  Regulator  Co.,  G.  M.,  420  Mil- 
waukee Ave.,  Chicago,  III.  "Davis.’ 
in  Ltd.,  Payne,  103  Park  Ave.,  New 
ork,  N.  Y.  "Dean." 
litherm  Control  COrp.,  13  Tillary  St., 
rooklyn,  N.  Y. 

-Operative  Valve  Co.,.  2 Rector  St., 
ew  York,  N.  Y. 

>JERAL  ELECTRIC  CO.,  Schenec- 
dy,  N.  Y.  The  type  CR9501  solenoid 
operated  valve  is 
suitable  for  oper- 
ating  steam  or 
air  whistles,  con- 
trolling  the  appil- 
cation  of  brakes 
operated  by  com- 
pressed  air  or 
such  as  are  used 
on  large  hoists, 
controlling  the  flow 
of  fuel  fluids  to 
furnaces,  etc.  This 
. . ..  valve  may  be  op- 

tted  from  a distance  by  means  of 
snap  switch,  float  switch,  thermo- 
t or  push  button.  Coils  for  all  com- 
"cial  voltages  and  frequencies  can 
supplied.  For  connection  to  pipes 

, iooo  °r  ®malier*  See  adv.  pages 
>-1233. — Adv. 

n-Anderson  Valve  Specialty  Co. 

Fulton  Bldg.,  Pittsburgh,  Pa! 
Iden- Anderson.” 

field  Foundries  Co.,  35th  and  Char- 

5 Sts.,  Pittsburgh,  Pa. 

B.  W. — Cochrane  Corp.,  17th  St. 
Allegheny  Ave.,  Philadelphia,  Pa. 
ffirane.” 

ts  Bros.,  133  N.  7th  St.,  Philadel- 
, Pa. 

Regulator  & Engineering  Co.. 
The,  135-53  Dagenais  St.,  Mon- 
, Que.,  Can. 

ty  & Sons.  Ltd..  T..  King  St..  St. 
, N.  B.,  Can.  "McAvlty,”  "World.” 
thy  Injector  Co..  1242  Holden 
Detroit,  Mich.  "Penberthy.” 

6 Cady  Co.,  Inc.,  Hartford,  Conn. 
t C.” 

Electric  Co.,  209  Parkhurst  St., 
irk,  N.  J. 

ine  Commercial  Corp.,  120  Broad- 
New  York,  N.  Y. 

:s.  GATE,  GLOBE  AND  ANGLE, 
valves  are  extensively  used  in 
mts.  The  globe  valves,  the  most 
In  use,  have  the  Interior  divided 
sections  by  a wall  in  which  there 
mlar  opening.  This  opening  is 
opened  by  a disk  which  Is 
lowered  into  the  opening  by  the 

rt.  The  gate  valve  cuts  off  the 

of  the  pipes  into  the  valve  at 
the  valve  being  closed  and 
' a wedge-shaped  piece  attached 
tern  which  is  lowered  between 
nlngs  so  as  to  close  the  valve; 
es  are  used  mostly  with  large 
e angle  valves  differ  from  globe 
y In  that  the  pipes  entering  the 
at  an  angle  with  each  other, 
turers: 

Steam  Trap  Co.,  The,  Albany. 

^o..  Inc.,  John  & William  Sts., 
orlc.  N.  Y. 

CTo..  The.  Warren,  Pa. 

alve  Co.,  4057  Park  Ave.,  St. 

Mo. 

Iron  & Brass  Works,  3rd  and 
ot  Sts.,  I>ayton,  Ohio. 

Brass  Works,  Detroit,  Mich. 


Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago, 111. 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.  Can. 

Crosby  Steam  Gage  & Valve  Co.,  Bos- 
ton. Mass.  "Crosby.” 

Defiance  Packless  Valve  Co.,  431  S. 
Dearborn  St.,  Chicago,  111.  "Denancci 
Packless.  ” 

Edward  Valve  & Mfg.  Co:,  The,  1200  W. 
145th  St.,  East  Chicago,  Ind. 

Fort  Wayne  Engineering  & Mfg.  Co- 
lne., 6th  and  Harrison  Sts.,  Fort 
Wayne,  Ind. 

Golden- Anderson  Valve  Specialty  Co., 
1214  Fulton  Bldg..  Pittsburgh,  Pa. 
"Golden-Anderson.”  _ A 

Griffiths  & Son,  James  A.,  1315-17  But- 
tonwood St.,  Philadelphia,  Pa. 

Hempfleld  Foundries  Co.,  35th  and  Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Illinois  Engineering  Co.,  Raxdne  Ave., 
and  21st  St.,  Chicago,  111.  "Eclipse  ’ 

Jenkins  Bros.,  133  N.  7th  St.,  Philadel- 
phia, Pa. 

Kennedy  Valve  Mfg.  Co.,  The,  Water  St., 
Elmira,  N.  Y. 

Lunkenheimer  Co.,  The,  Cincinnati, 
Ohio.  "Handy.”  “Clip,”  “Victor," 
"Ferrenewo,”  “High-Duty." 

McAvity  & Sons.  Ltd.,  T.,  Ring  St.,  St. 
John,  N.  B.,  Can.  "McAvity,"  "World." 

McDonald  Mfg.  Co.,  A.  Y.,  Dubuque, 
Iowa. 

McMann  & Taylor  Co.,  104  John  St., 
New  York,  N.  Y. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H..  Sarnia. 
Ont.,  Can. 

Nason  Mfg.  Co.,  71  Fulton  St.,  New 
York,  N.  Y. 

Nelson  Valve  Co.,  Chestnut  Hill,  Phila- 
delphia, Pa.  "Nelson.” 

New  Bedford  Valve  Mfg.  Co.,  New  Bed- 
ford. Mass.  “Whale  Brand.” 

Oil  Well  Supply  Co.,  213-215  Water  St.. 
Pittsburgh,  Pa.  "Oilwell." 

Page  Boiler  Co.,  815-819  Larrabee  St., 
Chicago,  111.  "Aaball.” 

Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit,  Mich.  “Penberthy.” 

Scott  Valve  Mfg.  Co.,  Detroit,  Mich. 

Victory  Mfg.  Co.,  423C  Monadnock  Bldg.. 
San  Francisco,  Cal.  “Victory.” 

Walworth  Mfg.  Co.,  Boston,  Mass. 
“Walco.” 

Watson-Stillman  Co.,  The,  40  Dey  St- 
New  York,  N.  Y. 

Wheeler  Mfg.  Co.,  C.  H.,  Lehigh  and 
Sedgley  Aves.,  Philadelphia,  Pa.  "C. 
H.  Wheeler.” 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati, Ohio. 

VALVES,  HIGH-PRESSURE.— Valves  of 
this  class  are  made  in  many  of  the  stand- 
ard types.  They  are  very  ruggedly  con- 
structed of  such  materials  and  design  as 
to  resist  the  high-pressure  of  the  steam, 
water  or  other  medium  carried  in  the  pip- 
ing. Heavy  ribs  and  flanges  are  commonly 
provided  to  give  additional  strength  and 
very  special  boxes  and  glands  are  required 
to  make  the  valve  leakproof.  The  tendency 
to  use  high-pressure  steam  exceeding  200 
lbs.  per  sq.  in.  is  calling  for  suitable  high- 
pressure  valves. 

Manufacturers: 

American  Steam  Gauge  & Valve  Mfg. 
Co.,  208  Camden  St.,  Boston,  Mass. 
“American.” 

Aterite  Co.,  Inc..  John  & William  Sts., 
New  York,  N.  Y. 

Brunner  Mfg.  Co.,  Broad  & Gilbert  Sts., 
Utica,  N.  Y. 

Buckeye  Iron  & Brass  Works.  3rd  Sc 
Wyandot  Sts.,  Dayton,  Ohio. 

Burdett  Mfg.  Co.,  309  St.  Johns  Ct.,  Chi- 
cago, 111. 

Burroughs  Co.,  Charles,  141-149  Com- 
merce St.,  Newark,  N.  Y. 

Burrows  Mfg.  Co.,  York,  Pa.  "Burrows.” 

Cash  Co.,  A.  W.,  Decatur,  111. 

Champion  Pneumatic  Machinery  Co.,  1402 
Michigan  Ave.,  Chicago.  111. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago, 

111. 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Crosby  Steam  Gage  & Valve  Co..  Boston, 
Mass.  "Crosby.” 

Defender  Automatic  Regulator  Co.,  St. 
Louis,  Mo.  "Defender." 

Edward  Valve  & Mfg.  Co.,  The.  1200  W. 
145th  St.,  East  Chicago,  Ind. 

Equitherm  Control  Corp.,  13  Tillary  St., 
Brooklyn,  N.  Y. 

Golden-Anderson  Valve  Specialty  Co.,  1214 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Golden- 
"Anderson." 

Griffiths  & Son,  James  A..  1315-17  Button- 
wood  St.,  Philadelphia,  Pa. 
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Hempfleld  Foundries  Co.,  35th  & Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Hydraulic  Press  Mfg.  Co.,  The,  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Illinois  Engineering  Co.,  Racine  Ave.  & 
21st  St.,  Chicago.  111.  "Eclipse.” 

International  Oxygen  Co.,  796  Frelinghuy- 
sen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

Jenkins  Bros.,  133  N.  7th  St.,  Philadel- 
phia, Pa. 

Kennedy  Valve  Mfg.  Co.,  The,  Water  St., 
Elmira,*  N.  Y. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Manning,  Maxwell  & Moore,  Inc.,  119  W. 
40th  St.,  New  York,  N.  Y.  “Hancock.” 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can.  “McAvity,”  “World.” 

Mueller  Mfg.  Co..  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

National  Regulator  Co.,  The,  208-12  S. 
Jefferson  St.,  Chicago,  111. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit,  Mich.  “Penberthy.” 

Pierce,  Butler  & Pierce  Mfg.  Corp.,  282 
James  St.,  Syracuse,  N.  Y. 

Pittsburgh  Valve,  Foundry  & Construc- 
tion Go.,  Pittsburgh,  Pa. 

Strong,  Carlisle  & Hammond  Co.,  The, 
Cleveland,  Ohio.  ”S.  C.  & H.” 

Victory  Mfg.  Co.,  423C  Monadnock  Bldg., 
San  Francisco,  Cal.  “Victory.” 

Watts  Regulator  Co.,  252  Lowell  St.,  Law- 
rence, Mass.  "Lawrence.” 

VALVES,  MISCELLANEOUS.— Only  a 
few  of  the  more  common  or  general-pur- 
pose valves  most  widely  used  in  power 
plants  have  been  separately  listed.  The 
more  special  valves,  such  as  atmospheric 
relief,  back-pressure,  blowoft,  check,  non- 
return, reducing,  etc.,  are  Included  in  this 
classification. 

Manufacturers: 

American  District  Steam  Co.,  N.  Tona- 
wanda,  N.  Y.  ”Adsco.”  * 

American  Steam  Gauge  & Valve  Mfg. 
Co.,  208  Camden  St.,  Boston,  Mass. 
"American.” 

Anchor  Packing  Co.,  Lafayette  Bldg., 
Philadelphia,  Pa. 

Aterite  Co.,  Inc.,  John  & William  Sts., 
New  York,  N.  Y. 

Berry  Engineering  Co.,  The,  610-32  Cros- 
by St.,  Chester,  Pa. 

Birch  Pump  Valve  Co.,  1521-1523  Sedg- 
wick St.,  Chicago,  111.  ("Birch”  pump.) 

Boston  Belting  Co.,  80  Elmwood  St.,  Bos- 
ton, Mass. 

Brandt,  Randolph,  70  Cortlandt  St.,  New 
York,  N.  Y. 

Buckeye  Iron  & Brass  Works,  3rd  & 
Wyandot  Sts.,  Dayton,  Ohio. 

Burroughs  Co.,  Charles,  141-149  Com- 
merce St.,  Newark,  N.  J. 

Cash  Co.,  A.  W.,  Decatur,  111. 

Cramp.  & Sons  Ship  & Engine  Building 
Co.,  William,  I.  P.  Morris  Dept.,  Rich- 
mond & Norris  Sts.,  Philadelphia,  Pa. 
("Johnson”  hydraulic  work.) 

Crosby  Steam  Gage  & Valve  Co.,  Boston, 
Mass.  ("Johnstone”  blowoff,  "Bran- 
den”  pump.) 

Davis  Regulator  Co.,  G.  M.,  420  Milwau- 
kee Ave.,  Chicago,  111.  “Davis.” 

Eastern  Brass  Works,  221-£3  18th  Ave., 
Newark,  N.  J. 

Edward  Valve  & Mfg.  Co.,  The,  1200  W. 
145th  St.,  East  Chicago,  Ind. 

Eiliott  Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 
"Faber.” 

Equitherm  Control  Corp.,  13  Tillary  St., 
Brooklyn,  N.  Y. 

Everlasting  Valve  Co.,  2 Rector  St.,  New 
York,  N.  Y. 

Far-Operative  Valve  Co.,  2 Rector  St., 
New  York,  N.  Y. 

Fisher  Governor  Co.,  The,  Marshalltown, 
Iowa.  "Fisher." 

Ford  Regulator  Corp.,  405  Broome  St., 
New  York,  N.  Y. 

Foster  Engineering  Cb.,  109-117  Monroe 
St.,  Newark,  N.  J. 

Goodyear  Tire  & Rubber  Co.,  1144  E. 
Market  St.,  Akron,  Ohio. 

Hempfleld  Foundries  Co.,  35th  & Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Hill  Pump  Valve  Co.,  4601  Belmont  Ave., 
Chicago,  111.  "Hill.” 

Homestead  Valve  Mfg.  Co.,  134  6th  Ave., 
Homestead,  Pa. 

Hydraulic  Engineering  Works,  708  Fulton 
St.,  Chicago,  111. 

Illinois  Engineering  Co.,  Racine  Ave.  & 
21st  St.,  Chicago,  111.  “Eclipse.” 

Jenkins  Bros.,  133  N.  7th  St.,  Philadel- 
phia, Pa. 

Kennedy  Valve  Mfg.  Co.,  The,  Water  St., 
Elmira,  N.  Y. 
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Kerr  Engine  Co.,  Ltd..  The.  Walkervilie, 
Ont.,  Can.  (Brass  and  iron.) 

Kitts  Mfg.  Co.,  Oswego.  N.  Y.  “Kitts." 

Lonergan  Co.,  J.  E.,  211-215  Race  St., 
Philadelphia,  Pa. 

L<unkenheimer  Co.,  The.  Cincinnati,  Ohio. 
"Air-Gas-Pop." 

McAvity  & Sons.  Ltd.,  T.,  King  St.,  St. 
John,  N.  B..  Can.  "McAvity,”  “World.” 

McDonald  Mfg.  Co.,  A.  Y.,  Dubuque, 
Iowa. 

Mueller  Mfg:  Co.,  Ltd.,  W.  H.,  Sarnia. 
Ont.,  Can. 

National  Steam  Specialty  Co..  12-14  S. 
Clinton  St..  Chicago,  111.  “National.” 

National  Valve  & Mfg.  Co.,  Arsenal  Sta- 
tion, Pittsburgh,  Pa.  “Navco.” 

Nelson  Valve  Co..  Chestnut  Hill,  Philadel- 
phia, Pa.  “Nelson.” 

Oil  Well  Supply  Co..  213-215  Water  St.. 
Pittsburgh,  Pa. 

Page  Boiler  Co.,  815-819  Larrabee  St., 
Chicago,  111.  “Aaball.” 

Penberthy  Injector  Co.,  1242  Holden  Ave., 
Detroit,  Mich.  “Penberthy.” 

Penberthy  Injector  Co.,  Ltd.,  Windsor, 
Ont.,  Can.  “Compodisk.” 

Pierce,  Butler  & Pierce  Mfg.  Corp.,  282 
James  St.,  Syracuse,  N.  Y. 

Pittsburgh  Valve,  Foundry  & Construc- 
tion Co.,  Pittsburgh,  Pa. 

Powell  Co..  The  William.  Cincinnati,  Ohio. 
“White  Star.” 

Power  Turbo-Blower  Co.,  347  Madison 
Ave.,  New  York,  N.  Y. 

Richardson-Phenix  Co..  124  Reservoir 
Ave.,  Milwaukee,  Wis.  *NoKut.” 

Roots  Co.,  The  P.  H.  & F.  M.,  Conners- 
ville,  Ind. 

Sarco  Co..  Inc.,  229  Broadway,  New  York, 
N.  Y.  “Sarco.” 

S-C  Regulator  Mfg.  Co.,  The,  Fostoria, 
Ohio.  “S-C.” 

Schutte  & Koerting  Co.,  1166  Thompson 
St.,  Philadelphia.  Pa. 

Squires  Co..  The  C.  E..  E.  40th  St.  & 
Kelley  Ave..  Cleveland,  Ohio. 

Strong.  Carlisle  & Hammond  Co.,  The. 
Cleveland,  Ohio.  “S.  C.  & H.” 

Union  Water  Meter  Co.,  33  Hermon  St., 
Worcester.  Mass.  “Un?on.” 

United  States  Air  Compressor  Co..  5300 
Harvard  Ave.,  Cleveland,  Ohio.  “U.  S.” 
needle,  balanced  check  and  safety. 

Victory  Mfg.  Co.,  423C  Monadnock  Bldg., 
San  Francisco,  Cal.  "Victory.” 

Watson  & McDaniel  Co..  150  N.  7th  St., 
Philadelphia.  Pa. 

Watson,  Frye  Co.,  Ltd.,  213-223  Front  St.. 
Bath,  Me. 

Yarnall- Waring  Co..  Mermaid  Ave., 
Chestnut  Hill,  Philadelphia,  Pa.  “Yar- 
way.” 

VALVES,  RADIO. — See  Electron  tubes. 

VALVES,  RELIEF. — Relief  valves  are 
used  In  hydraulic  power  plants  having  long 
feeder  pipes  or  penstocks.  They  are  ar- 
ranged to  open  with  a slight  excess  of  the 
penstock  pressure  but  close  very  slowly 
Their  purpose  is  to  avoid  accidental  excess 
pressures  and  also  that  produced  in  the 
penstock  by  rapid  closing  of  the  turbine 
gates.  They  are  also  used  In  connection 
with  needle  nozzles.  (Also  see  Water  ham- 
mer.) 

VALVES,  SAFETY  AND  THROTTLE 

Safety  valves  are  such  as  are  designed  to 
automatically  open  when  the  pressure  in 
the  line  exceeds  a predetermined  value. 
This  is  accomplished  by  holding  the  valve 
in  the  closed  position  by  weights.  usually 
through  a lever,  or  by  a spring,  the  pres- 
sure In  the  line  raising  the  valve  against 
this  weight  or  spring.  Throttle  valves  are 
the  valves  used  on  turbines  and  engines 
for  controJing  the  steam  entering  the  unit. 
They  are  often  of  special  design.  ^ — 

Manufacturers: 

American  Steam  Gauge  & Valve  Mfg.  Co., 
208  Camden  St.,  Boston,  Mass.  “Amer- 
ican.” 

Ashton  Valve  Co.,  Boston,  Mass.  “S.  S. 
T.”,  “Ashton.” 

Aterlte  Co..  Inc.,  John  & William  Sts., 
New  York.  N.  Y. 

Buckeye  Iron  & Brass  Works,  3rd  & 
Wyandot  Sts.,  Dayton,  Ohio. 

Champion  Pneumatic  Machinery  Co.,  1402 
Michigan  Ave.,  Chicago,  111. 

Consolidated  Safety  Valve  Co.,  119  W. 
40th  St.,  New  York,  N.  Y. 

Crane  Co..  836  S.  Michigan  Ave.,  Chi- 
cago, III. 

Crane,  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Crosby  Steam  Gage  & Valve  Co.,  Bos- 
ton, Mass.  “Crosby.” 

Edward  Valve  & Mfg.  Co.,  The.  1200  W. 
145th  St.,  East  Chicago,  Ind. 


Fisher  Governor  Co.,  The,  Marshalltown, 
Iowa.  “Fisher.” 

Fort  Wayne  Engineering  & Mfg.  Co., 

lnc. ,  6th  & Harrison  Sts.,  Fort  Wayne, 

lnd. 

Hempfleld  Foundries  Co.,  35th  & Char- 
lotte Sts.,  Pittsburgh,  Pa. 

Holland  Trolley  Supply  Co.,  The,  1623  E. 
43rd  St.,  Cleveland,  Ohio. 

Hydraulic  Press  Mfg.  Co..  The.  381  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Jenkins  Bros.,  133  N.  7th  St.,  Philadel- 
phia, Pa. 

Kennedy  Valve  Mfg.  Co.,  The,  Water  St.. 
Elmira,  N.  Y. 

Lonergan  Co.,  J.  E.,  211-215  Race  St., 
Philadelphia,  Pa. 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio. 

Manning  Maxwell  & Moore.  Inc..  119  W. 
40th  St.,  New  York,  N.  Y.  “Consoli- 
dated.” 

Mason  Regulator  & Engineering  Co., 
Ltd.,  The,  135-53  Dagenais  St.,  Mon- 
treal, Que.,  Can. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
Johns,  N.  B.,  Can.  “McAvity”, 
“World.” 

McDonald  Mfg.  Co.,  A.  Y.,  Dubuque. 
Iowa. 

McRae  & Roberts  Co.,  The,  Detroit, 
Mich. 

Scott  Valve  Mfg.  Co.,  Detroit,  Mich. 
“Goldsmith”,  “Orme.” 

VAN. — Trade  name  for  expansion  shields 
manufactured  by  the  Van  Expansion  Bolt 
Mfg.  Co.,  53  W.  Jackson  Blvd.,  Chicago, 
111. 

VAN,  BRIQQLE  TILE  A POTTERY  CO., 
THE. — Colorado  Springs,  Colo.  Manufac- 
turer of  portable  electric  lamps  and  potteiy 
lamp  bases.  Business  established  1898. 
President,  Ira  Lewis;  vice-president,  A.  E. 
Lewis;  secretary  and  treasurer,  J.  H. 
Lewis;  general  manager,  A.  F.  Gress. 

VAN  CLEEF  BROS.— 77th  St.  & Wood- 
lawn  Ave.,  Cnicago,  111.  Manufacturers  of 
friction  tape  and  soldering  paste. 

VAN  DORN  ELECTRIC  TOOL  CO.— 
Cleveland,  Ohio.  Manufacturer  of  motor- 
driven  reamers,  portable  drills  and  grind- 
ers. Main  office,  2978  Woodhill  Rd..  Cleve- 
land, Ohio.  Branch  offices,  New  York,  N.  ‘ 
Y.;  Buffalo,  N.  Y.;  Pittsburgh,  Pa.;  627  S. 
Dearborn  St.,  Chicago,  111.;  Cincinnati, 
Ohio;  Chattanooga,  Tenn.;  Denver,  Colo.; 
Los  Angeles,  Cal.;  San  Francisco,  Cal.; 
Seattle,  Wash.;  Milwaukee,  Wis.;  St.  Paul, 
Minn.;  Philadelphia,  Pa.;  Boston,  Mass.;  St. 
Louis,  Mo.;  Detroit,  Mich. 

VAN  EXPANSION  BOLT  MFQ.  CO.— 53 
W.  Jackson  Blvd.,  Chicago,  111.  Manufac- 
turer of  expansion  shields,  etc.  Business 
established  1910.  C.  B.  Van  Antwerp,  sole 
owner. 

VAN  NORT  CARBON  BRUSH  CO.— i214 
Olive  St.,  St.  Louis,  Mo.  Manufacturer  of 
self-lubricating  carbon  brushes.  Business 
established  1908.  E.  C.  Van  Nort,  owner. 

VAN  08 DEL. — Trade  name  for  electric 
hair  cutters  manufactured  by  the  Blom- 
feldt  & Rapp  Co.,  108  N.  JefTerson  St., 
Chicago,  111. 

VAN  SICKLEN.— Trade  name  for  speed- 
ometers manufactured  by  the  Stewarc- 
Warner  Speedometer  Corp.,  1828  DIversey 
Pkwy.,  Chicago,  111. 

VANADIUM.— Symbol  V;  at.  wt.  51.  A 
rare  metal  produced  chiefly  as  ferro-vana- 
dium,  but  also  to  a small  extent  as  metal- 
lic vanadium.  It  is  used  as  an  alloying  ele- 
ment, principally  in  vanadium  steel.  It  Is 
obtained  by  reducing  the  oxide  In  electric 
furnaces  or  by  the  Thermit  process. 

VANCOUVER  ASSOCIATION  OF  ELEC- 
TRICAL  CONTRACTORS  AND  DEALERS. 
—President,  W.  W.  Fras3r, ' 602  Hastings 
St.,  West  Vancouver,  B.  C.;  secretary- 
treasurer,  R.  G.  Hargreaves,  422  Pacific 
Bldg , Vancouver,  B.  C. 

VAPOR  LAMPS. — See  Lamps,  mercury, 
vapor,  etc.;  Lamps,  vapor,  Moore  tube, 
neon,  etc. 

VAPORPROOF  FIXTURES.— See  Fix- 
tures, lighting,  marine,  water-tight  and 
vaporproof. 

VAPOR8PRAY. — Trade  name  for  pneu- 
matic paint  spraying  brushes  manufac- 
tured by  the  Impulse  Tank  Co.,  2820  N. 
Spring  Ave.,  St.  Louis,  Mo. 

VARIOMETERS,  RADIO. — A continuous- 
ly variable  inductance  used  in  radio  cir- 
cuits. It  usually  consists  of  a movable  coil 
forming  part  of  a spherical  surface  which 
rotates  inside  a simi'ar  fixed  coil,  thereby 
varying  the  flux  interlinkage. 

VARLEY  LOOP  TEST.— A testing  meth- 
od used  in  locating  a cross  or  ground  In  a 
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telephone  or  telegraph  line  or  other  multi- 
conductor cable,  by  using  the  Wheatstone 
bridge  principle.  A loop  is  formed  of  one 
Tood  wire  and  the  faulty  wire  joined  at 
their  distant  ends.  In  the  case  of  a 
ground,  one  term.nal  of  the  battery  Is 
grounded  and  the  other  connected  to  the 
junction  of  the  ratio  arms  on  the  bridge. 
The  rheostat  arm  thus  includes  the  resist- 
ance of  the  faulty  line  to  the  fault,  while 
the  unknown  aim  includes  the  good  wire 
and  the  resistance  of  the  faulty  line,  be- 
yond the  fault. 


VARNISH,  INSULATING.  — Insulating 
varnishes  are  divided  into  two  classes;  bak- 
ing varnishes,  which  harden  by  oxidation 
when  heated  artificially,  ar.d  air-drying 
varnishes  which  harden  by  evaporation  of 
the  solvent  without  the  application  of  heat. 
Baking  varnishes  are  superior  as  insulat- 
ors, as  the  dielectric  resistance  of  varnish- 
es s ems  to  increase  directly  with  the 
length  of  the  baking  or  drying  period,  the 
slow  varnishes  giving  me  toughest  and 
most  elastic  film  which  will  stand  longer 
exposure  to  extreme  heat  conditions  than 
a hard  film.  Varnishes  used  for  impreg- 
i ating  windings,  etc.,  are  frequently  com- 
posed of  linseed  oil  with  a resinous  base. 
In  these  varnishes  the  drying  action  takes 
place  by  the  evaporation  of  the  volatile 
solvent  and  then  the  oxidation  of  the  lin- 
seed oil  and  gum.  Other  varnishes  which 
do  not  have  quite  as  high  a dielectric 
strength  replace  the  gum  base  by  asphalt- 
urn.  When  used  for  treating  paf>er  and 
laBrics,  the  varrjsh  usually  has  linseed  oil 
and  a gum  base,  although  in  some  cases 
linseed  oil  alone  is  used.  There  are  many 
forms  of  varnishes  and  many  compounds 
of  similar  nature  manufactured  under  va- 
rious trade  names.  In  general  they  are 
oil  and  waterproof,  not  affected  by  ordi- 
nary acids  or  gases  and  are  heat-resist- 
ing to  a certain  degree. 

Manufacturers: 


American  Di-Electrics,  Ltd.,  71-76  W. 

Broadway,  New  York,  N.  Y. 

Barrett  & Co.,  M.  L..  233  W Lake  St.. 
Chicago,  111. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York.  N.  Y. 

Benohte  Co.,  Inc.,  331  4th  Ave.,  Pitts- 
burgh, Pa. 

Berry  Bros.,  Detroit,  Mich. 
Blllings-Chapin  C6..  The,  1153  E.  40th 
St.,  Cleveland,  Ohio.  “Bilcliaco”. 
Binswanger  & Co.,  B.,  829-835  N.  3rd  St.. 

Philadelphia,  Pa.  “Tomlac.” 

Brach  Mfg.  Co.,  L.  S..  127-129  Sussex 
Ave.,  Newark,  N.  J.  “Vitolac.” 
California  Paint  Co..  11th.  12th  & Pine 
Sts.,  Oakland,  Cal.  “Averill.” 

Caiman  & Co.,  Emil,  100  William  St.. 

New  York,  N.  Y.  “Stic-Lac.” 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can. 

Chase,  Roberts  & Co.,  West  Ave.  & 5th 
St.,  Long  Island  City,  N.  Y. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J. 

Columbus  Varnish  Co.,  The.  264  Cozzins 
St.,  Columbus,  Ohio.  “Columbus.” 
Condensite  Co.  of  America,  Grove  St.  & 
Erie  R.  R.,  Bloomfield,  N.  J. 

Crosby  Steam  Gage  & Valve  Co.,  Boston. 
Mass.  “Crosby.” 

Dielectric  Mfg.  Co..  St.  Louis.  Mo.  “Die- 
lac”.  “Dielectrol”,  “Woodman’s.” 


Dolph  Co.,  John  C..  168  Emmett  St.,  New- 
ark, N.  J.  “Universalak,”  “Thermo- 
lak,”  “Chinalak.” 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

Electric  Insulation  & Varnish  Co.,  Ltd.. 
New  Toronto,  Ont..  Can. 

Franche  & Co.,  CT  E.,  440  Orleans  St., 
Chicago.  111.  (Shellac  varnish.) 

General  Bakelite  Co.,  2 Rector  St..  New 
York,  N.  Y.  ' 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Globe  Chemical  Co.,  727  Ridgeway  Ave 
Cincinnati,  Ohio. 

HILO  VARNISH  CORP.,  1 Gerry  8t., 
Brooklvn.  N V.  “Hilo.”  (See  displav 
adv.  page  1318.) 

Impervious  Metal  Corp.,  421  Wood  St., 
Pittsburgh,  Pa. 

INTERNATIONAL  PUNT  COFP..  St 
Louis,  Mo.  “Inco  Insulite.”  (See  dis- 
play adv.  page  1320.) 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO..  Irvington,  N.  J.  “Irvington” 
insulating  varnishes  are  of  the  highest 
grade.  F*urnished  In  black  or  yellow — 
air  drying  and  baking.  See  display 
adv.  page  1319  for  all  Irvington  electrical 
products.— Adv, 
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Ijagonda  Mfg.  Co.,  The,  Sheridan  Ave., 
Springfield,  Ohio. 

tfartindale  Electric  Co.,  The,  11737  De- 
troit Ave.,  Cleveland,  Ohio.  “Handy- 
var”,  “Handylac." 

dica  Insulator  Co.,  68  Church  St..  New 
York,  N.  Y.  ”M.  I.  C.’\  “Linolac." 
lica  Insulator  Co.,  Victoriaville,  Que., 
Can. 

lica  Mfg.  Co.,  The,  135  Johnson  St., 
Brooklyn,  N.  Y. 

fitchell-Rand  Mfg.  Co.,  18  Vesey  St., 
New  York,  N.  Y.  “Shield  Brand." 

’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts..  South  Bend  Ind. 
a terson -Sargent  Co.,  Cleveland,  Ohio, 
ittsburgh  Insulating  Co.,  96-100  43rd 
St.,  Pittsburgh,  Pa.  “Pico." 

•eston  Mica  Co.,  Robert  K.,  804  Mo- 
nadnock  Block,  Chicago,  111. 
esenman  M'g.  Co..  Ltd..  Franklin,  Pa. 
“Acid  and  Alkali  Proof  Coating." 
•bertson  Chemical  Co.,  Cleve’and,  Ohio. 
‘Insulae.” 

beroid  Co.,  95  Madison  Ave.,  New 
fork,  N.  Y.  “S-P-C  " 
henoctady  Varnish  Co.,  Schenectady, 
<.  Y. 

erwin -Williams  Co.,  601  Canal  Rd., 
Cleveland,  Ohio.  “Ajax." 

.ndard  Insulation  Co.,  Rutherford,  N. 
“Sico.” 

ndard  Varnish  Works,  90  West  St., 
Tew  York,  N.  Y. 

rling  Varnish  Co.,  The,  525-8  Fulton 
Idg.,  Pittsburgh,  Pa.  “Sterling.” 

:h  Bros.,  320  5th  Ave.,  New  York,  N. 

on  Clay  Products  Co.,  New  Bruns- 
{ck.  N.  J. 

3.  Gutta  Percha  Paint  Co.,  12  Dudley 
..  Providence.  R.  I. 
ax  Co..  Bridgeport,  Conn 
STINGHOUSE  ELECTRIC  & MFG. 
).,  East  Pittsburgh,  Pa.  (See  dis- 
*v  adv.  pages  1395-1402.) 
ser  & Co..  William,  195  William  St., 
>w  York,  N.  Y. 

NISH  PROTECTIVE.  — Protective 
ies  or  finishing  varnishes,  while  the'* 
he  same  general  characteristics  and 
?itions  as  insulating  varnishes  de- 
above,  are  not  used  because  of 
nsulating  nroperties  but  to  protect 
iercoat  of  Insulating  varnish  against 
r*e  and  oil  and  provide  a smooth  sur- 
lat  may  readily  be  cleaned  of  oil 
*t.  They  are  also  u«ed  for  general 
on  and  to  give  a glossy  or  highly 
surface, 
facturers: 

;tt,  Inc..  H.  N.,  19  Park  PI.,  New 
k.  N.  Y. 

ite  Co.,  Inc.,  331  4th  Ave..  Pitts- 
rh.  Pa. 

rs-Chaoin  Co..  The.  1153  K 40tb 
Cleveland,  Ohio.  “U.  S.  N.  Deck," 
xo-Flint/\ 

anger  & Co..  B.,  829-S35  N.  3rd 
Philadelphia.  Pa. 

n & Co..  Emil,  100  Williams  St., 
York,  N.  Y. 

ian  General  Electric  Co.,  Ltd.,  212 
• St.,  W..  Toronto,  Ont..  Can. 
ne  Chemical  Co.,  432  Danforth 
Jer.^ev  City.  N.  J. 

Varnish  Co.,  The.  264  Corzins 
Columbus*.  Ohio.  “Columbus." 
ric  Mfg.  Co..  St.  Louis.  Mo. 

Co..  John  C.,  168  Emmett  St. 
irk,  N.  J. 

Chemical  Co.,  727  Ridgeway  Ave., 
rmati,  Ohio. 

ious  Metal  Corp.,  421  Wood  St.. 
>urgh.  Pa. 

1-Rand  Mfg.  Co.,  18  Vesey  St., 
York.  N.  Y.  “Shield  Brand.” 

Varnish  Co..  Chestnut  & M^- 
ter  Sts.,  Newark,  N.  J.  “Uni- 
h." 

Varnish  Co..  Washington  & 
on  Sts..  South  Bend.  Ind. 
-Williams  Co..  601  Canal  Rd.. 
and.  Ohio.  “Ajax." 
i Varnish  Works,  90  West  St. 
York.  NT.  Y. 

Varnish  Co..  The.  525-8  Fulton 
Pittsburgh.  Pa.  “Sterling." 
il  Color  & Chemical  Works.  382 
n St..  New  York.  N.  Y. 

>s..  320  6th  Ave..  New  York,  N.  Y. 
rOPTOTTSP:  ELECTRIC  & MFG. 
ast  Pittsburgh,  Pa.  (See  display 
ages  1395-1402.) 

HED  CAMBRIC.— See  Cambric. 
insulating1. 

HED  CAMBRIC  CABLES.— See 
liebed  cable,  insulated. 

HED  TAPE. — See  Tape,  var- 
siled. 


VARNISHED  ..  TUBING.— See  Tubing, 

varnished  fabric.  ^ , 

VARYLITE. — Trade  name  for  lamp-re- 
duping  pull  sockets  manufactured  by  the 
Tremont  Products  Co.,  216  High  St.,  Bos- 
ton, Mass. 

VATER. — Trade  name  for  power  plant 
apparatus  manufactured  by  the  Power 
Plant  Specialty  Co.,  Monadnock  Block, 
Chicago,  111. 

VAUGHAN  CO.— 730-740  N.  Franklin  St.. 
Chicago.  III.  Manufacturer  of  motor-driven 
bone  and  meat  saws.  President,  Jay  W. 
Vaughan;  general  manager.  Leslie  W. 
Winter:  secretary,  John  H.  Miller. 

VAUGHN. — Trade  name  for  post  hoie 
augers  manufactured  by  Iwan  Bros.,  1503 
Prairie  Ave.,  South  Bend,  Ind. 

VAJUGHN  MACHINERY  CO..  THE.  — 
Cuyahoga  Falls.  Ohio.  Manufacturer  of 
motor-driven  rubber  working  machinery, 
wire  drawing  machines  and  Insulating 
compounds.  President,  C.  W.  Vaughn;  sec- 
retary. L.  A.  Vaughn. 

VAULTS,  BATTERY.— See  Wells,  rail- 
way signal  battery. 

VAULTS.  CABLE.— See  Manholes. 

VAWTER. — Trade  name  for  indicating 
ohmmeter  and  rail  bond  tester  manufac- 
tured bv  the  Thompson  Levering  Co.,  327 
Arch  St..  Philadelphia,  Pa. 

VAZELITE. — Trade  name  for  lamp 
adapter  manufactured  bv  James  S.  Penne- 
father.  358  W.  43rd  St.,  New  York,  N.  Y. 

V-B. — Trade  name  for  balata  belting 
manufactured  by  the  Victor  Balata  & Tex- 
tile Belting  Co.,  38  Murray  St.,  New  York. 
N.  Y. 

V.  B.  M.  CO.— 2240  Ogden  Ave..  Chicago 
111.  Manufacturer  of  electric  washing  ma- 
chines. President.  A.  E.  Bond:  secretary. 
G.  A.  Mowrer;  sales  manager,  H.  C.  Clo- 
ver. 

V.  B.  P. — Trade  name  for  electric  meat 
slicers  manufactured  by  the  U.  S.  Slicing 
Machine  Co.,  LaPorte.  Ind. 

V C. — Trade  name  for  cedar  poles  pro- 
duced bv  the  Valentine-Clark  Co.,  510 
Peyton  Bldg.,  Spokane,  Wash. 

VE-LU-SO. — Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
King  Mfg.  Co..  St.  Joseph,  Mo. 

VECO. — Trade  name  for  transformers 
manufactured  by  the  Viking  Electric  Co., 
150-152  Chambers  St.,  New  York,  N.  Y. 

VECTOR. — A vector  is  a line  whose  mag- 
nitude. or  length,  and  direction  represent 
a phvsical  quantity.  Vectors  are  combined 
by  the  force-parallelogram  principle.  In 
the  clock  diagram  the  lines  representing 
the  maximum  values  of  current  and  e.  m. 
f.  are  vectors.  Since  the  fluctuation  of 
alternating  currents  is  well  represented 
by  the  prolection  of  the  vector  when  It  Is 
rotated,  such  vectors  are  called  rotating 
vectors.  If  two  alternating  e.  m.  f.’s  are 
*n  series  but  differ  in  phase  by  an  angle 
9,  their  sum  is  the  diagonal  of  a parallelo- 
gram of  which  the  two  e.  m.  f.’s  are  the 
adjacent  sides.  Analytically  this  is 
E^VE^-fEj’-f  2E,E,  cos  9 
where  E,  and  E.  are  the  component  e.  m. 
f.'s  and  9 is  the  phase  difference.  The 
same  relation  holds  for  currents  that  aie 
out  of  nhase. 

VECTOR  QUANTITIES.— Vector  quanti- 
ties are  nhvsical  quantities  that  have  both 
magnitude  and  direction,  such  as  velocity, 
force,  etc.  Vector  quantities  mav  be  repre- 
sented by  Vectors;  electric  currents  and 
e.  m.  f/s  are  nor  true  vector  Quantities  in 
the  light  of  modern  theories  of  electricity, 
but  magnetic  and  electric  intensities  are 
vector  quantities.  Vectors  are  used  in  rep- 
resenting alternating  currents  because  the 
protection  of  the  rotating  vector  fluctuates 
in  the  same  manner  as  the  sinusoidal  alter- 
nating e.  m.  f.  or  current. 

VEEDER  MFG.  CO. — Ssrgennt  & Garden 
Sts.,  Hartford.  Conn.  Manufacturer  of 
automatic  counters,  die  castings  and  tach- 
ometers. Business  established  1895.  Pres- 
ident. CL  H.  Veeder;  secretary.  H.  W.  Les- 
ter: treasurer.  D.  J.  Post;  office  manager. 
C.  G.  Allvn. 

VEGETABLE  PEELERS.— See  Parers 
and  peelers,  vegetables  and  fruit,  motor- 
driven. 

VEHICLE,  ELECTRIC.— The  term  elec- 
tric vehicle  Is  used  to  desienate  a passen- 
ger or  commercial  automobile  that  is  pro- 
pelled bv  an  electric  motor  deriving  its 
energy  from  a storage  battery.  The  term 
“battery’-clriven"  vehicle  is  sometimes  used. 


VEHICLES,  ELECTRIC,  COMMERCIAL, 
LIGHT  AND  MEDIUM-DUTY.— This  type 
of  car  Is  extensively  used  for  delivery 
service  by  department  stores,  bakeries. 
Ice,  ice  cream  and  dairy  companies,  cen- 
tral stations,  laundries,  etc.  Its  ability 
to  “pick  up“  rapidly  makes  it  especially 
desirable  where  traffic  is  congested,  as  in 
the  larger  cities.  Where  the  stops  are 
many  and  the  hauls  short  It  is  more  eco- 
nomical than  the  gasoline  truck.  The 
usual  limiting  mileage  is  about  50  miles 
and  as  the  average  dally  run  of  city  de- 
livery trucks  is  about  35  miles  they  oper- 
ate well  within  their  limit  on  a daily 
charge.  Where  It  is  desired,  it  is  possible 
to  obtain  a longer  run  and  greater  speed 
by  means  of  a boosting  charge.  If  the 
batteries  are  alkaline  type  or  thin-plate 
lead  type  the  charge  given  in  one  hour 
will  give  them  a large  part  of  their  full 
capacity.  For  the  heavier  duty  trucks, 
especially  those  of  2 tons  capacity  and 
over,  see  Trucks,  electric,  or  storage  bat- 
tery. 

Manufacturers: 

Atlantic  Electric  Vehicle  Co..  893  Frey- 
linghusen  Ave..  Newark.  N.  J. 

Commercial  Truck  Co.  of  America,  5th 
St.  & Hunting  Park,  Philadelphia,  Pa. 
“C-T.“ 

* Couple-Gear  Freight-Wheel  Co..  1450 
Buchanan  Ave.,  S.  W.,  Grand  Rapids, 
Mich. 

Ehrlich  Electric  Truck  Co..  839  W.  Lake 
St..  Chicago.  111.  “Ehrlich" 

Fritchle  Electric  Co..  Denver,  Colo. 

Lansden  Co.,  Inc.,  The,  Danbury,  Conn. 
“Lansden." 

Milbum  Wagon  Co.,  The,  3134  Monroe 
St.,  Toledo.  Ohio. 

Oneida  Motor  Truck  Co.,  Green  Bay, 
Wis. 

Terminal  Engineering  Co.,  Inc.,  17  W. 
44th  St..  New  York.  N.  Y.  ‘Tec." 

WALKER  VEHICLE  CO.,  87th  & S. 
State  Sts.,  Chicago,  111.  ‘Walker."  (See 
display  adv.  page  1326.) 

Ward  Motor  Vehicle  Co.,  S.  Fulton  Ave., 
Mt.  Vernon,  N.  Y.  “Ward  Electric.” 

VEHICLE,  ELECTRIC,  DEVELOP- 
MENT AND  STATUS  OF.— The  first 
forms  of  activity  in  the  electric  vehicle 
industry  were  more  or  less  successful,  but 
spasmodic  experimentation  in  electrically 
nronelied  locomotives  and  vehicles  in 
America,  Scotland  and  England  really 
dates  back  to  about  1836.  Due  to  the  low 
cans  city  and  crude  construction  of  the 
earlv  storage  batteries  available  after 
Plante’s  invention  of  this  type  about  I860, 
there  was  little  progress  until  about  1880, 
when  the  pasted  plate  tvpe  of  storage 
battery  was  developed  simultaneously  in 
America  and  France,  and  it  can  properly 
be  said  that  the  industry  as  known  today 
was  made  possible  of  development  by  this 
grent  battery  improvement. 

The  first  American  built  electric  vehicle 
was  of  the  passenger  type  and  was  pro- 
duced 'in  Boston  about  1888.  This  car 
could  make  but  12  miles  on  a charge.  Im- 
proved tvpes  were  brought  out  at  various 
points  until  in  1903  a vehicle  was  produced 
that  was  capable  of  50  miles  on  one  bat- 
tery charge.  From  this  time  on.  the  pas- 
senger electric  has  been  continually  im- 
proved in  design  and  appearance  and  to- 
day's product  Is  thoroughly  reliable  and 
capable  of  making  upwards  of  100  miles 
on  a single  charge  of  the  battery. 

The  first  successful  American  built  com- 
mercial electric  vehicles  were  of  small  ca- 
ns city  and  began  to  appear  about  1897. 
Three  or  four  vears  later,  the  predecessor 
of  the  old  General  Vehicle  Co.  became 
active  in  manufacturing  and  gelling  this 
tyr*e.  Some  of  tbes^  earlv  vehicles  are 
still  In  service,  a great  many  are  12  to  15 
years  old  and  some  upwards  of  18  years. 
The  capacities  have  gradually  increased 
during  the  evolution  of  successful  manu- 
facture and  operation,  until  today  there  are 
seven  princinal  electric  truck  manufactur- 
ers in  the  United  States  producing,  with 
few  exceptions,  five  sizes,  namely,  1,  2, 
ZV>.  and  5- ton  load  capacities. 

Electric  Truck  Work.  The  majority  of 
all  city  commercial  haulage  is  well  within 
the  ability  of  the  electric  truck  to  per- 
form. With  its  quick  “pick-up.”  it  finds 
Its  place  in  “close"  or  congested  traffic 
where  the  required  mileage  is  not  over  50 
miles  per  day.  It  may  be  a surprising 
fact  to  many  that  the  actual  daily  mileage 
of  most  city  trucks  is  not  over  25  to  35 
miles.  At  present  electric  trucks  are  not 
Intended  to  be  used  for  long  runs  over  poor 
roads  or  where  high  speed  must  be  ob- 
tained at  any  cost. 
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Electric  trucks  are  today  being  used  in 
practically  every  industry — some  of  the 
more  notable  ones  are  shown  in  the  fol- 
lowing list,  which  is  arranged  approxi- 
mately as  to  their  relative  importance  to 
their  adaptability  and  present  use: 
Express  companies. 

Department  stores. 

Central  stations. 

Bakers, 

Ice  and  ice-cream  companies. 
Laundries, 

Milk  and  creamery  companies. 

Wholesale  grocers, 

Meat  packers. 

Textiles  (various). 

Terminals  and  docks. 

Storage  warehouses. 

United  States  Government. 

The  present  large  installations  of  elec- 
tric commercial  trucks  in  these  industries 
were  not  made  because  of  chance  or  from 
sentiment,  but  from  careful  analysis  of 
conditions  and  the  maximum  satisfaction 
received  from  their  adoption — an  endorse- 
ment of  no  mean  proportions. 

Electric  trucks  as  now  built  are  de- 
signed to  give  the  following  approximate 
speeds: 

% ton  up  to  15  miles  per  hour, 

1 ton  up  to  14  miles  per  hour, 

2 ton  up  to  13  miles  per  hour, 

3%  ton  up  to  11  miles  per  hour, 

5 ton  up  to  10  miles  per  hour. 

Until  recently,  these  values  were  prac- 
tically Identical  with  the  original  safe  and 
sane  motor  truck  speed  as  recommended 
by  the  American  Automobile  Chamber  of 
Commerce.  Since  the  introduction  of  the 
pneumatic  tire  in  the  motor  truck  field, 
the  recommended  permissible  speeds  have 
been  slightly  increased  where  pneumatics 
were  used.  However,  in  congested  dis- 
tricts the  electric  truck,  with  its  quicker 
getaway  after  a traffic  stop,  will  be  found 
capable  of  practically  covering  the  same 
distance  In  the  same  time  as  an  equiva- 
lent gasoline  truck,  both  doing  the  same 
work. 

Cost  of  Operation.  The  cost  of  operating 
electric  trucks  can  be  just  as  easily  com- 
puted as  for  any  other  item  of  one’s  busi- 
ness. However,  it  Is  not  practical  to  pub- 
lish actual  or  estimated  costs  for  general 
use,  as  there  are  too  many  variable  items, 
governed  as  well  by  local  conditions, 
which  must  be  taken  into  consideration  In 
each  case.  The  following  summary  or 
analysis  sheet  takes  into  account  the  prin- 
cipal items  which  are  concerned  in  com- 
plete total  operation  costs. 

OPERATION  COST  ANALYSIS. 

Name 

Address  .. 

Period  covered  year 

Days  per  year 

Miles  per  day 

Total  miles  per  year 

Investment. 

Chassis  $ • 

Battery  

Body  

Painting  

Special  equipment  

War  tax  


Total  investment,  cost $ 

Fixed  Costs  per  Year. 
Interest  (half  rate  on  total 
cost,  account  depreciation)..! 
Depreciation  (10%  on  total 
cost,  less  tires  and  bat- 
tery)   .. 

Insurance  

License  (state  and  city) 

Garage  (including  labor) 


Total  fixed  costs  — 

Maintenance  and  Operation  Costs  per 
Year. 

Battery  renewals  and  up- 
keep— Basis  year’s  guar- 
antee   $ 

Tire  renewals — Basis  10.000- 

mile  guarantee  

Mechanical  renewals  

Body  r e p a i rs  Including 

painting  

Electric  power  @ per  kilo- 
watt-hour — .. .. 

Driver’s  wages  

Total  maintenance  and  op- 


eration   ! 


Grand  total  operation  cost 

per  year  

Average  cost  per  day ! 

Average  cost  per  mile — 


A brief  explanation  of  the  above  items 
follows: 

Investment.  One  should  have  no  trouble 
arriving  at  the  total  amount  of  the  in- 
vestment. this  being  the  sum  of  these 
costs.  The  war  or  excise  tax  is  3%  of 
the  cost  price,  instead  of  5%,  if  it  is  for 
commercial  and  not  for  passenger  use. 

Fixed  Costs.  Interest  is  taken  at  half 
rate  because  the  total  investment  is  being 
gradually  reduced  by  charging  off  the  de- 
preciation. Depreciation  is  conservatively 
taken  on  a basis  of  ten  years’  life.  There 
are  many  electric  trucks  much  older  and 
still  going  strong.  Tires  and  battery  costs 
are  not  considered  here,  as  they  are  both 
in  the  maintenance  account.  Insurance 
will  vary  according  to  the  local  rates  and 
the  amount  desired  to  be  carried.  Licens0 
fees  will  be  whatever  the  local  town  and 
state  require  for  the  size  of  truck  in  ques- 
tion. 

Garage  rent,  including  labor,  will  run  ap- 
proximately from  $20  per  month  for  the 
half-ton  to  $35  per  month  for  the  five- 
ton  capacity  trucks. 

Maintenance  and  Operation  Costs.  Bat- 
tery renewals  are  figured  on  a basis  of 
actual  battery  life  guarantee,  the  same  be- 
ing 1^  to  2 years  for  lead  types,  and  a 
10-vpar  tra^e-in  arrangement  for  the  Edi- 
son type.  Tire  renewal  costs  are  based  on 
actual  lO.OOp-mile  electric  truck  tire  guar- 
antees— in  practice  the  mileage  attained 
is  generally  greater.  Mechanical  renew- 
als are  based  on  a percentage  of  chassis 
cost  less  tir^s  and  battery:  3%%  will  be 
sufficient.  Body  repairs,  including  paint- 
ing. will  vary  with  the  quality  of  the 
maintained  Job;  annual  repairs  from  5 to 
10%  of  body  cost;  painting  from  |75  to 
$250  accruing  generally  every  other  sea- 
son. Electric  power  cost  will  depend  on 
local  rates  or  the  owner’s  own  cost  of 
production.  The  amount  necessary  to  be 
used  mav  be  estimated  by  using  tlm  fol- 
lowing table  of  kilowatt-hours  per  mile: 

Load  Capacity  Kw-hr.  per  mile 

% ton 0.5  to  0.6 

1 ton 0.6  to  0.75 

2 ton _ 0.9  to  1.1 

3%  ton 1.25  to  1.6 

5 ton 1.75  to  2,0 

i These  are  average  values  and  are  high 
enough  to  take  into  account  the  loss  from 
changing  alternating  current  to  direct  cur- 
rent. Driver’s  wages  will  van'  also  with 
loonl  conditions  and  wage  agreements. 

The  rest  of  the  computation  is  obvious 
— average  cost  per  day  being  obtained  by 
dividing  bv  number  of  days  operated,  and 
average  cost  per  mile,  by  number  of  miles. 
These  cost  items  are  applicable  to  one 
♦ruck;  It  is.  therefore,  obvious  that  electrie 
truck  fleets  would  be  operated  for  less  in 
proportion,  due  to  diversity  of  operation 
»nd  the  greater  volume  of  each  item  with 
Its  accompanying  lower  costs. 

Electric  Industrial  Trucks.  Electric  In- 
dustrial trucks  are  a more  recent  develop- 
ment of  a further  practical  use  of  the 
••forage  battery  in  transportation.  In  real- 
ity, they  are  merely  electric  trucks  made 
in  a reduced  size  and  designed  for  use  in 
factories,  warehouses,  railroad  yards  and 
♦cnninals  of  all  kinds,  in  fact,  practicallv 
wherever  hand  trucks  are  required.  Their 
original  development  was  principally  for 
load  carrying:  but  as  now  made  they  are 
available  also  as  trectors  for  hauling  trail- 
ers. or  for  a combination  of  both  “carry- 
ing” and  “hauling”  including  ofttimes  a 
~elf-eontaineH  hoisting  apparatus  for  load- 
ing self  or  trailers. 

The  interior  handling  cost  of  material 
«nd  merchandise,  due  to  the  large  amount 
of  necessary  labor,  has  always  been  high 
compared  to  transportation  bv  rail  or  local 
deliveries  bv  motor  truck.  This  affords  an 
unusual  opportunity  for  a saving  to  be 
made  by  properly  applied  equipment.  With 
this  end  in  view,  hand  trucks,  mule 
truckB.  industrial  railways  and  conveyor 
svstemes.  etc.,  have  been  employed,  but 
*ue  to  higher  operating  costs  and  lack  of 
flexibility  of  operation,  they  have  all  been 
outdistanced  by  the  electric  industrial 
truck.  It  is  not  uncommon  for  one  of 
these  trucks  to  replace  any  niimber  of 
hand  truckers  and  helpers  up  to  fifteen. 
Thus,  in  spite  of  their  high  first  cost 
of  $1,500  to  $3,000  as  compared  to  hand- 
operated  equipment,  they  have  been 
known  to  save  as  much  as  their  original 
investment  in  the  first  four  to  six 
months  of  their  operation. 

In  practice  these  Industrial  trucks  will 
be  found  very  powerful  and  capable  of 
working  with  full  capacity  loads  on  grades 
of  as  much  as  20  to  25%.  A load  capacity 
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of  2,000  lbs.  has  been  adopted,  governed 
largely  as  to  size  by  the  narrow  and  lim- 
ited operating  enclosures,  and  as  to 
weight  by  the  necessity  of  instant  and 
positive  speed  control.  Present  speeds 
are  5 to  6 miles  per  hour,  loaded,  with 
an  approximate  average  current  consump- 
tion of  6 to  10  kilowatt-hours  per  day. 

Thousands  of  electric  industrial  trucks 
and  tractors  are  in  use  today  in  the 
United  States  and  many  foreign  countries. 
A great  impetus  was  received  in  their 
adoption  and  use  during  the  recent  rush 
of  manufacture  incident  to  the  World 
War. 

VEHICLE  LAMPS.— -See  Lamps,  vehicle 
and  bic'de. 

VEHICLES*,  ELECTRIC,  PASSENGER. 

— There  are  four  general  types  of  elec- 
tric passenger  vehicles,  the  enclosed  car, 
roadster,  taxicab,  and  omnibus.  The  en- 
closed car  is  chiefly  used  as  a pleasure 
car.  Its  extreme  simplicity  of  operation 
has  led  to  its  extensive  use  as  a lady’s 
car,  but  it  is  by  no  means  restricted  to 
that  use.  It  is  used  to  a considerable 
extent  by  physicians.  The  roadster  type, 
though  having  the  appearance  of  a pleas- 
ure car  and  to  some  extent  used  as  such. 
Is  chiefly  employed  by  stores  for  special 
^cli^ery  of  small  parcels  and  bv  com- 
panies. such  as  central  stations,  tele- 
phone and  gas  companies  who  have  a 
number  of  men  making  many  calls  within 
a limited  area,  such  as  repair  men.  In- 
jectors etc.  The  enclosed  and  roadster 
tvpes  are  best  adapted  to  city  use  where 
the  stops  are  frequent  and  the  runs  do 
not  exceed  50  miles  per  day.  They  have 
been  employed  for  longer  runs,  and  by 
giving  the  batteries  a boosting  charge 
during  the  noon  hour,  the  day’s  run  of  the 
car  can  be  considerably  lengthened  and 
the  allowable  speed  Increased.  By  use  of 
alkaline  or  thin-plate  lead  batteries  the 
battery  can  be  made  to  regain  a large 
"art  of  Its  full  charge  in  one  hour’s 
boosting  charge. 

The  electric  taxicabs,  similar  to  the 
gasoline  cars  built  for  the  same  purpose, 
have  been  used  with  success  in  several 
large  cities  in  which  large  fleets  of  such 
cabs  are  in  service.  The  electric  omni- 
bus is  quite  similar  to  the  gasoline  or 
borse-drawn  vehicle  of  the  same  class. 
They  have  many  applications,  as  for 
transfer  of  passengers  between  railroad 
depots,  or  between  such  depots  and  the 
business  district,  or  between  stations  and 
school  grounds,  club  houses,  golf  grounds, 
cemeteries,  etc. 

Manufacturers: 

Berg  Electric  Car  Co..  501  5th  Ave.. 
New  York,  N.  Y. 

Century  Mfg.  Co.,  Detroit.  Mich. 

Custer  Specialty  Co..  119-121  Franklin 
St..  Dayton,  Ohio.  (Children’s.)  “Cus- 
ter Car.” 

Detroit  Electric  Co.,  Detroit,  Mich. 

Fritchle  Electric  Co..  Denver.  Colo. 

Grin n ell  Electric  Car  Co.,  Detroit.  Mich. 
“Grinnell.” 

Hupp-Yeats  Electric  Car  Co.,  Detroit. 
Mich.  “Hupp-Yeats.” 

Milbum  Wagon  Co.,  The,  3134  Monroe 
St..  Toledo.  Ohio. 

Rauch  & Lang.  Inc.,  Chicopee  Falls. 
Mass. 

VELLUM ESQUE. — Trade  name  for  lamp 
shades  manufactured  by  the  Edward  N. 
Riddle  Co.,  27  Broadway,  Toledo,  Ohio. 

VELURI A. — Trade  name  for  light  dens- 
ity Regent  glassware  manufactured  by  the 
Tvanhoe-Regent  Works  of  General  Elec- 
tric Co..  5716  Euclid  Ave.,  Cleveland.  Ohio. 

VELVA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gill  Glass 
Co..  Inc..  Amber  & Venango  Sts.,  Phila- 
delphia, Pa. 

VE  LV  ETON  E.— Trade  name  for  belt 
dressing  manufactured  by  the  Whitlock 
Mfg.  Co.,  1606  W.  112th  St..  Cleveland. 
Ohio. 

VENN-SEVERIN  MACHINE  CO.— 1327 
W.  North  Ave..  Chicago.  111.  Manufac- 
turer of  oil  engines.  Business  established 
1909.  President  and  general  manager. 
Frank  W.  Severin;  vice-president.  Dr. 
Charles  Venn:  secretary  and  treasurer, 
Theodore  H.  Venn. 

VENNER. — Trade  name  for  time 
switches  manufactured  by  the  Chamber- 
lain  & Hookharn  Meter  Co.,  Ltd.,  243  Col- 
lege St.,  Toronto,  Ont.,  Can. 

VENTI-LITE.— Trade  name  for  com- 
bination electric  fan  and  lighting  fixture 
manufactured  by  the  Tecla  Co.,  Inc.,  De- 
troit, Mich. 
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NTILATING  FANS.— See  Fans,  ex- 
: or  ventilating,  factory,  kitchen,  etc.; 
exhaust  or  ventilating;,  school,  the- 
and  other  euditorium;  Fans,  mine 
heav-duty  ventilating. 

NTILATION  DUCTS  IN  ELECTRI- 
APPARATU8, — See  Ducts,  air; 
i,  ventilating. 

NTILATORS,  CAR,  MOTOR- 

EN.— Ventilation  systems  of  cars, 
ding  for  their  operation  on  the  ac- 
)f  motor-driven  fans  may  be  of  the 
ire  or  vacuum  type,  but  the  latter 
has  been  commercially  developed 
istalled  in  cars.  The  vacuum  system 
ts  of  a motor-driven  suction  fan, 
ed  with  discharge  ducts  and  con- 
! to  a suitable  air-tight  draft  cham- 
" duct  with  openings  into  the  car, 
are  provided  with  regulating  damp- 
here  are  also  intakes  located  at  or 
the  floor  line.  The  intakes  are 
7 so  arranged  that  the  incoming  air 
wn  through  the  heating  apparatus 
passing  into  the  car.  The  action 
3 system  is  such  that  the  vacuum 
1 by  the  exhaust  fan  in  the  duct, 
fresh  air  from  the  outside  throu"-* 
itakes  (and  through  the  cracks 
the  doors,  sash,  etc.)  up  through 
r and  the  dampered  openings  into 
ct,  whence  it  is  exhausted  by  the 
rough  the  discharge  ducts.  Motor- 
systems  are  positive  in  action  and 
i designed  to  move  any  desired 
y of  air,  thus  obtaining  as  many 
nges  as  may  be  wanted.  They  have 
advantage  of  considerable  first  cost 
arges  for  upkeep  and  operation 

facturers: 

Co.,  The  J.  G..  62nd  St.  & Wood- 
l Ave.,  Philadelphia,  Pa.  “Ex 
st.” 

Mfg.  Co.,  The,  Trumbull  St., 
abethport,  N.  J. 

lectrlc  Ventilating  Co.,  Crawford 
. & Diversey  Blvd.,  Chicago,  111. 

•k  Cornice  & Skylight  Works,  9-15 
Ave.,  Newark,  N.  J.  “Four  Leaf 
er.” 

Heater  Co.,  The  Peter,  1725  Mt 
tt  Ave.,  Detroit,  Mich. 
TILATORS,  CAR,  NATURAL 
—Ventilating  systems  of  cars  de- 
for  their  operation  on  the  action  of 
t of  air  passing  over,  across  or 
suitable  sheet  metal  or  other  fit- 
e current  of  air  being  due  only  to 
1 of  the  car,  and  velocity  and  di- 
f the  wind.  The  action  of  all  so- 
atural”  ventilators  is  due  to  the 
a current  of  air  passing  across 
i g to  a tube  or  duct  will  draw  air 
tube  or  duct,  due  to  a partial 
seing  formed  just  within  the  end 
be  and  ‘adjacent  to  the  passing  air 
The  action  is  variable,  increasing 
velocity  of  the  air  current.  Many 
designs  of  ventilators  of  this  type 
, all  possessing  some  merit.  The 
s are  largely  concerned  with  va- 
shape  and  arrangement  of  de- 
ates,  grilles,  hoods  and  louvers, 
•ve  to  direct  the  stream  of  ai 
; proper  opening  and  to  prevent 
ts  and  entrance  of  the  elements, 
ete  system  of  this  tvpe  of  venti- 
ally  comprises  a number  of  suit- 
es which  may  be  located  on  thr 
>r  at  or  near  the  floor  line.  In 
s,  however,  the  leakage  around 
i.  floor  opening  and  due  to  open 
doors  is  depended  upon  to  fur- 
resh  air  supply.  The  action  of 
of  ventilator,  depending  on  the 
and  the  velocity  and  direction  of 
is.  of  course,  variable,  but  by  the 
>t  a suitable  number  of  venti- 
rh  of  proper  size,  the  average 
of  air  currents  can  be  met  and 
y results  obtained.  Most  de- 
lating only  of  sheet-metal  boxes 
provided  with  the  necessary 
lectors  and  hoods,  all  of  which 
a position,  require  no  attention 
once  installed.  The  first  cost 
tively  low  and  the  cost  of  up 
'Therefore,  they  are  widely 
ventilation  of  cars, 
urers: 

ros.  Co..  229-237  Arch  St..  Phil 
l.  Pa. 

Heating  & Lighting  Co.,  220 
, Brooklyn.  N.  Y.  “Gold." 

White.  Inc.,  343  S.  Dearborn 
cago,  111.  “Garland.’* 

Jomice  & Skylight  Works,  9-15 
e.*  Newark,  N.  J.  “Four  "Leaf 


Nichols-Lintern  Co.,  The,  8404  Lorain 
Ave.,  Cleveland,  Ohio.  “N-L.” 

Railway, Utility  Co.,  151  W.  22nd  St.,  Chi- 
cago, 111.  • 

V E N T I L ATORS,  MOTION-PICTURE 
-BOOTH,-  MOTOR-DRIVEN.— Motion  pic- 
ture booths  are  almost  totally  enclosed, 
consequently  some  means  of  ventilation 
must  be  provided  for  the  comfort  of  the 
operator.  For  this  purpose  a small  pro- 
peller type  exhaust  fan  Is  usually  provided. 
The  fan  is  so  placed  that  it  does  not  create 
a draft  upon  tlje  film  or  arc,  as  such  a 
draft  might  increase  the  danger  of  ignit- 
ing the  film  and  causing  a fire. 
Manufacturers: 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversey  Blvd.,  Chicago,  111. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  See  description  under 
“Fans,  exhaust  or  ventilating.” — Adv. 
VENTILATORS,  STREET  LAMP.— To 
provide  proper  ventilation  in  street  lamps, 
particularly  some  of  the  ornamental  types, 
a ventilator  is  often  provided.  This  venti- 
lator is  generally  a small  metal  cap  fitting 
on  the  top  of  the  globe,  the  cap  being  80 
shaped  and  drilled  with  screened  holes  as 
to  allow  heated  air  to  escape,  but  excluding 
moisture  or  rain  and  insects. 

VENTOLIGHT. — Trade  name  for  street 
lighting  fixtures  manufactured  by  the  Line 
Material  Co.,  South  Milwaukee,  Wis. 

VENTURA.— Trade  name  for  ventilating 
fans  manufactured  by  the  American  Blower 
Co.,  Detroit,  Mich. 

VERDELITE.— Trade  name  for  portable 
electric  lamps  manufactured  by  the  Faries 
Mfg.  Co.,  Decatur,  111. 

VE  RIF  AX. —Trade  name  for  insulating 
tape  manufactured  by  the  M.  W.  Dun  ton 
Co.,  Providence,  R.  I. 

VERMONT  AND  NEW  HAMPSHIRE  IN- 
DEPENDENT TELEPHONE  ASSOCIA- 
TION.—President,  C.  M.  Libby,  South 
Ryegate.  Vt.;  secretary-treasurer,  Alvl  T. 
Davis,  Marshfield,  Vt. 

VERMONT  ELECTRICAL  ASSOCIA 
t*ioN  — «A/retarv- treasurer.  A.  B.  Mars- 
den,  Rutland,  Vt. 

VERMONT  FARM  MACHINE  CORP.— 

53  W.  Jackson  Blvd.,  Chicago,  111.  Manu- 
facturer of  electric  cream  separators, 
'hurns  and  other  dairy  equipment. 

VERONA  TOOL  WORKS.— Pittsburgh, 
Pa.  Manufacturers  of  wrenches,  etc.  Main 
office,  Oliver  Bldg.,  Pittsburgh,  Pa.  Factory, 
Verona,  Pa.  Branch  offioes,  Chicago,  111.; 
Oakmont,  Pa.;  San  Francisco,  Cal.;  New 
York.  N.  Y. 

VERTASCOPE.— Trade  name  for  pole 
measurers  manufactured  by  the  United 
Electric  Supply  Co.,  Marion,  Ohio. 

VERTICAL  D I A P H RAGMS. — Vertical 
oorous  partitions  used  in  electrochemical 
cells  or  primary  cells;  often  made  in  the 
form  of  a vertical  cylindrical  cup,  and  then 
commonly  called  a porous  cup. 

VERTICAL  ILLUMINATION.— The  11 
lumlnation  that  falls  on  a vertical  plane  as 
measured  in  suitable  units,  usually  foot- 
's paid  to  horizontal  illumination  values 
candle.  As  a rule,  much  greater  attention 
especially  in  ordinary  design  of  lighting  in- 
itiations. For  mnnv  purposes,  such  ar 
writing,  reading,  drafting,  etc.,  o"  hori- 
zontal surfaces,  the  horizontal  illumination 
is  the  more  important,  but  a fairly  high 
illumination  on  vertical  surface  must  also 
be  provided  if  these  are  not  to  be  dark  and 
present  great  contrasts  of  brightness  and 
shadow.  For  viewing  hanging  pictures  or 
mural  decorations,  vertical  bulletin  boards 
or  signs,  railroad  signal.  etc.,  the  vertical 
illumination  is  the  more  Important  than  the 
horizontal.  For  most  purposes  both  illu- 
minations are  necessary,  their  relative  im- 
portance varying  with  the  primary  object 
for  which  the  illumination  is  furnished. 

VERY  BEST  MADE.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  V.  B.  M.  Co.,  2240  Ogden  Ave., 
Chicago.  .111. 

VESTA  BATTERY  CORP.— 2100  Indiana 
\ve..  Chicago.  111.  Manufacturer  of  storage 
batteries,  headlights  and  generators  for 
automobile  lighting.  Business  established 
1897.  President.  W.  S.  Perry;  vice-presi- 
dent, Lee  J.  Perry;  secretary  and  sales 
manager.  Fred  S.  Armstrong;  treasurer. 
Frank  J.  Freitag;  general  manager.  Ward 
Perry. 

VESTER  SONS,  INC.,  ALFRED.— 5 Ma- 
son St.,  Providence,  R.  I.  Manufacturer 
of  brass  fixture  parts  and  specialties. 
Business  established  1890.  President  and 

789 


general  manager,  J.  William  Schulze; 
secretary  and  treasurer,  W.  P.  Young. 
Sales  representatives,  Kerr  Sales  Agency. 
San  Francisco,  Cal.;  Harry  S.  Dani,  Min- 
neapolis. Minn. 

VESTIBULES,  CAR.— Framework,  in- 
cluding the  necessary  sash,  doors  and  fit- 
tings which  encloses  the  platforms  of  cars 
and  provides  protection  against  the  weath- 
er for  the  car  crew.  The  first  steam-rail- 
tray  cars  built  had  open  platforms,  and 
that  practice  was  followed  in  constructing 
electric  railway  cars.  The  motorman  was 
exposed  to  the  weather  when  at  his  con- 
troller. To  provide  protection  for  the 
motorman,  the  first  vestibules  consisted  of 
sash  and  framework  extending  around  the 
front  of  the  car  only,  and  extending  from 
the  top  of  the  platform  railing  to  the  roof. 
This  vestibuling  was  later  extended  to  pro- 
vide for  doors  at  each  side  of  the  plat- 
form over  the  stens.  the  doors  on  the  op- 
erating side  only  bHng  open.  A still  later 
development  was  to  keep  all  platform  vesti- 
bule doors  closed  at  all  times,  except  when 
tekirg  on  or  discharging  passengers:  th*s* 
greatly  reduces  accidents.  The  car  body 
end  was  removed,  thus  making  the  plat- 
forms in  effect  a part  of  the  car  body.  This 
latter  plan  appears  to  be  the  tendency  in 
modern  street  railway  car  construction. 


Manufacturer: 

AMERICAN  ELECTRICAL  HEATER 
CO..  Woodward.  Burroughs  & Cass 
Aves..  Detroit.  Mich.  “American 
Beauty.” 

VESUVIUS.— Trade  name  for  spark  plugs 
manufactured  by  A.  R.  Mosler  & Co.,  Mt. 
Vernon,  N.  Y. 

VIANNEY  WIRE  DIE  WORKS.— 1 Union 
Sq.,  New  York.  N.  Y.  Manufacturer  of 
wire  drawing  dies.  Business  established 
1900  Factories:  New  Yo»*k  N 
Trivoux,  France.  President,  Urbain  Rich- 
ard; vice-presidents.  Marius  Viannev  and 
Aim6  Reynard;  secretary,  treasurer  and 
general  manager.  Marius  Vianney;  sales 
manager,  V.  J.  Boulin. 

VIBRATING  RECTIFIERS.— See  Recti- 
fiers, vibrating  or  electromechanical  type. 

VIBRATION  G A L V A NOMETER.— See 
under  Galvanometer. 

VIBRATOR  APPLICATORS  AND  AT- 
TACHMENTS.—These  are  auxiliaries  for 
use  with  electric  vibrators.  They  fasten 
to  the  shaft  of  the  motor  and  are  used  for 
the  direct  application  of  the  vibrating  ac- 
tion to  the  body.  Various  forms  of  ap- 
plicators, so  designed  as  to  be  especially 
suitable  for  some  particular  surface,  such 
as  the  spine,  neck,  arm  or  leg  muscles,  etc. 


Manufacturers: 


Betz  Co.,  Frank  S.,  Hoffman  St„  Ham- 
mond, Ind.  ’ _ _ 

FITZGERALD  MFG.  CO.,  THE,  Torring- 


ton,  Conn.  _ 4 

Gilbert  Co.,  The  A.  C..  Blatchley  Ave., 
New  Haven,  Conn.  “Polar  Cub.” 
Knv-Scheerer  Corp.  of  America,  56-58 


Lindstrom,  Smith  Co..  3212-3238  W.  Lake 
St.,  Chicago.  111.  “White  Cross.” 
Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 


VIBRATORS.  ELECTRIC  FOUNDRY.— 
To  loosen  a pattern  in  the  mold  so  that  it 
mav  be  withdrawn  without  damage  to  the 
mold,  it  is  lightly  tapped  or  vibrated.  This 
tapping  action  can  be  done  much  more 
rapidly  and  delicately  bv  machine  than  by 
band  and  in  manv  of  the  larger  foundries 
these  small  electric  hand  tools  or  vibrators 
are  used. 


Manufacturers: 

Pressed  Steel  Co.,  The.  39  8th  St., 
Muskegon.  Mich.  “L  & A.” 

Vulcan  Engineering  Sales  Co.,  1766  Elston 
Ave.,  Chicago,  111.  “Hanna.”  « 

VIBRATORS,  ELECTRIC*  MASSAGE, 
HOUSEHOLD  TYPE.— These  devices  con- 
sist of  a small  light  universal  motor  pro- 
vided with  a suitable  handle,  and  to  the 
shaft  of  which  is  attached  a small  coupling 
or  fitting  for  holding  the  various  applica- 
tors used  with  such  instruments.  They 
are  primarily  for  home  treatments  where 
massage  is  of  benefit  in  relieving  certain 
ailments.  Their  use  is  much  more  effec- 
tive and  less  fatiguing  than  manual  mas- 
sage. These  sets  are  usually  furnished 
with  a leather  or  other  neat  case  within 
which  may  also  be  placed  the  various  ap- 
plicators provided  for  the  set. 

Manufacturers: 

Adbro  Mfg.  Co.,  Pittsburgh.  Pa.  "La 
Vida.” 
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ARNOLD  ELECTRIC  CO.,  Racine,  Wis. 
Manufacturer  of  the  original  portable 
Arnold  massage  vibrator.— Adv. 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind.  ‘‘Indiana." 

Capita1  Novelty  Co.,  138  N.  12th  St.,  Lin- 
coln, Neb.  "Three  Stroke." 

Motor  & Vibrator  Co.,  163-165 
N^abash  Ave»  Chicago,  111.  "Stand- 
ard. 

Drake  Electric  Works,  3027  Lincoln  Ave 
Chicago,  111.  "Drake." 

Eureka  Vibrator  Co.,  131  W.  42nd  St. 

Y,ork'  N.  Y.  "Vibro-Life." 

FI«?SSRALD  MANUFACTURING  COM 
PANY.  THE,  Torrington,  Conn.  The 
Star  a-c.  vibrator  (see  first  illustra- 
tion) operates  only  on  alternating  cur- 


Star  Electric  Vibrator 

reP\’  retails  for  $5.00.  Comes  complete 
with  three  applicators  and  is  guaran- 
teed for  a year.  The  Star  motor  vibra- 
tor (see  second  illustration)  operates 
on  a-c.  or  d-c.  current  and  Is- equipped 
with  a switch  in  the  handle  and  is  fur- 


power  of  these  devices,  are  in  the  main 
similar  to  those  used  with  the,  household 
devices. 


Manufacturers: 

ARNOLD  ELECTRIC  CO.,  Racine,  Wis. 
"Arnold." 

Barbers’  Electric  Specialty  Co.,  The 
4204  Tro°st  Ave..  Kansas  City,  Mo 
‘Coffman,  The  Original." 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind.  "Hammond,"  "Merrill." 
Capital  Novelty  Co.,  138  N.  12th  St.,  Lin- 
coln, Neb.  "Three  Stroke.” 

Chicago  Motor  & Vibrator  Co.,  163-165  N. 
Wabash  Ave.,  Chicago,  111.  "Stand- 
ard." 

Earl  Mfg.  Co.,  Inc.,  4332  N.  Gratz  St., 
Philadelphia,  Pa.  "E.  Z." 

Electric  Clipper  Co.,  The,  537  Grand 
Ave.,  Kansas  City,  Mo. 

FITZGERALD  MFG.  CO.,  THE,  Torring- 
ton, Conn.  (See  discriptive  advertise- 
ment under  Vibrators,  electric,  mas- 
sage, household  type.) 

GEIER  CO.,  THE  P.  A..  5112  St.  Clair 
Ave..  Cleveland,  Ohio.  "Royal." 
Hamilton- Beach  Mfg.  Co.,  1301-39  Rapids 
Drive,  Racine,  Wis. 

International  X-Ray  Corp.,  326  Broad 
way,  New  York,  N.  Y. 

Kny-Scheerer  Corp.  of  America.  56-58 
W.  23rd  St.,  New  York,  N.  Y.  "Kay- 
ess.” 

Kochs  Co.,  Theodore  A..  659  Wells  St., 
Chicago,  111.  (stand  type). 

Lindstrom,  Smith  Co..  3212-3238  W.  Lake 
St.,  Chicago,  111.  "White  Cross." 

Moore  Electric  Corp.,  202  S.  State  St., 
Chicago,  111.  (Exclusive  distributor, 
WIebusch  & Hilger,  Ltd.,  106-110  La 
fayette  St.,  New  York,  N.  Y.) 

Racine  Electric  Co.,  Bridge  & Ontario 
St.,  Racine,  Wis. 

Sanitarium  Equipment  Co.,  Battle  Creek 
Mich. 

SclenUfle  Utilities  Co.,  Inc.,  18  E.  16th 
St.,  New  York,  N.  Y. 

SheJton  Electric  Co.,  16  E 42nd  St.,  New 
York,  N.  Y.  "Shelton." 

Victor  X-Ray  Corp.,  236  S.  Robey  St.. 
Chicago,  111. 

Vivls  Mfg.  Co.,  Inc.,  1306  1st  Ave.,  Seat 
tie,  Wash.  "Vivis." 


manufactured  by  the  Volk  Electric  & Mfg. 
Co.,  Inc.,  Grand  Central  Terminal,  New 
York,  N.  Y. 


Star  Motor  Vibrator 

nished  in  a leatherette  covered  wooden 
box  with  four  special  applicators.  Star 
vibrators  are  nationally  advertised — 
window  trims,  counter  cards,  booklets 
and  all  local  dealers’  helps  are  fur- 
nished  free  of  charge.— Ad v. 

GE!ER  CO..  THE  P.  A.,  5112  St.  Clair 
Ave..  Cleveland,  Ohio.  "Royal.” 

Gilbert  £°-  The  A*  C.,  Blatchley  Ave., 
New  Haven,  Conn.  "Polar  Cub." 

Hamilton -Beach  Mfg.  Co..  1301-39  Rapids 
Drive,  Racine.  Wis.  “New  Life." 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

K?iVr‘So(^Seroe/  Sorp*  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  "Kay- 
ess.  v 

Lindstrom,  Smith  Co..  3212-3238  W.  Lake 
St.,  Chicago,  111.  "White  Cross." 

Manhattan  Electrical  Supply  Co..  Inc., 
17  Park  PI.,  New  York,  N.  Y.  "Pre- 
mier." 

N\^S/sLe™  Vibrator  Co”  Lightner  Bldg., 
Detroit,  Mich. 

Sanltax  Electric  Co.,  143-147  E.  23rd  St.. 
New  York,  N.  Y.  "Sanax,"  "Penetra- 
tor. 

Schunck  & Ogg.  235  Canal  St.,  New  York, 
N.  Y.  "Ajax,"  "Fraley." 

Shelton  Electric  Co.,  16  E.  42nd  St.,  New 
Jor£‘  „N*  “Gentry."  "Knicker- 

bocker" "De  Luxe  Wayne." 

Universal  Novelty  Works,  164  5th  Ave. 

•rarNKiW»^orH*.  Y*  “Vibrosimplex." 

Wahl  Mfg.  Co.,  Sterling,  111.  "Wahl  " 

devices,  though  sometimes  very  similar  to 
the  household  type,  are  often  made  with  a 
larger  motor  mounted  on  a pedestal  or 
suspended  from  a wall  bracket,  like  a 

/♦To  SeLmoior  is  connected 
a flexible  shaft  which  vibrates  the  ap- 
The>  applicators,  though  some- 
times larger  to  conform  with  the  greater 


vJVIBr°.l,fe  Trade  pame  for  electric 
vibrators  manufactured  by  the  Eureka 
Vibrator  Co.,  131  W.  42nd  St.,  New  York, 

VIBROPLEX  CO.,  THE. — 825  Broadway, 
New  York,  N.  Y.  Manufacturer  of  tele- 
graphic sending  machines.  President  and 
general  manager,  J.  E.  Albright. 

VIBROSIMPLEX. — Trade  name  for  elec 
trie  vibrators  manufactured  by  the  Univer- 
sal Novelty  Works,  164  5th  Ave.,  New 
York,  N.  Y. 

VICTOMETER. — Trade  name  for  electric 
indicating  tachometers  manufactured  by 
Jones-Motrola,  Inc.,  29  W.  35th  St.,  New 

name  for  electric  auto- 

5 lho?n  m*?ftifaotui^d  by  the  American 
Electric  Co.,  6401  S.  State  St.,  Chicago, 

ry,yjC7°*R,~Jwadev-name  for  shade  holders 
manufactured  by  the  Dallas  Brass  & Cop- 
per Co.,  820  Orleans  St.,  Chicago,  111. 

VICTOR. — Trade  name  for  electric  blast- 
off apparatus  manufactured  by  E I Du 
font  de  Nemours  & Co.,  Wilmington,  Del. 

™Xi9I0FVr;Era<,e  name  for  Power  trans- 
mission belting  manufactured  by  the 
Franklin  Cotton  Mill  Co.,  N.  E.  Cor.  Plum 

6 Charles  Sts.,  Cincinnati,  Ohio. 

V'S™ R— Trade  name  for  stationary 
vacuum  cleaners  manufactured  by  the 
George  S.  Knox  Co.,  513  Pennwood  Ave., 
Pittsburgh,  Pa. 

VICTOR.— Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  & Co. 
Inc.,  583  18th  Ave.,  Newark,  N.  J. 

VICTOR.— Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Liberty 
Mfg.  Co.,  FYick  Bldg.,  Pittsburgh,  Pa. 

VICTOR,— Trade  name  for  insulators 
manufactured  by  the  Locke  Insulator 
Corp.,  Maryland  Trust  Bldg.,  Baltimore. 
Md. 

VICTOR. — Trade  name  for  valves  manu- 
factured by  the  Lunkenheimer  Co.,  Cin- 
cinnati, Ohio. 

VICTOR.— Trade  name  for  bolt  and  rivet 
clippers  manufactured  by  the  Roberts 
Mfg.  Co.,  Somerville  Station,  Boston,  Mass. 

wyj£TOR,^Trade  name  for  electric  dish- 
washers  and  meat  cutters  manufactured 

NewFVoVNr(Y.  & CO"  132  N“SaU  St' 

VICTOR. — Trade  name  for  fuse  tongs 
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VICTOR. — Trade  name  for  renewable 
fuses  made  by  the  Volk  Mfg.  Co.,  West- 
port,  Conn. 

VICTOR. — Trade  name  for  steam  traps 
manufactured  by  the  Wright- Austin  Co., 
Detroit,  Mich. 

VICTOR  ANIMATOORAPH  CO.— Daven- 
port, Iowa.  Manufacturer  of  motion-pic- 
ture machines.  Business  established  1910. 
President,  A.  F.  Victor;  vice-president,  W. 
£•  ,JVeir;  secretary  and  general  manager. 
s-  G.  Rose;  treasurer.  D.  R.  Lane.  Main 
office,  627  W.  4th  St.,  Davenport,  Iowa. 

maniSihAffl<lH5.,8Js*  De^born  St.,  Chicago, 
HI.;  90  West  St.,  New  York,  N.  Y. 

VICTOR  AUTOXOPHONE. — Trade  name 
for  electrically  operated  phonographs  man- 
ufactured by  the  Victor  Talking  Machine 
Co..  Camden,  N.  J. 

»wyiC/7?Rx PAL£TA  A textile  BELT- 
99*  New  York,  N.  Y.  Manufacturer 
of  balata  belting.  Main  office,  38  Murray 
^ . New  York,  N.  Y.  Factory,  Easton,  Pil 
Branch  offices,  167  N.  Market  St.,  Chicago. 
111.;  85  Purchase  St.,  Boston,  Mass.;  212 
E.  2nd  St.,  Cincinnati,  Ohio. 

VICTOR  ELECTROLA.— Trade  name  for 
electrically  operated  phonographs  manufac- 
tured by  the  Victor  Talking  Machine  Co., 
Camden,  N.  J.  ’ 

♦ VLC7OR  JUNIOR. — Trade  name  for  mo- 
tor-driven churns  manufactured  by  the 
Creamery  Package  Mfg.  Co.,  61-7  W.  Kln- 
zie  St.,  Chicago,  111. 

xrV,C7GR  CO. — Leavenworth,  Kans. 

Manufacturer  of  electric  washing  ma- 

VICTOR  SAFETY  CINEMA.  — Trade 
name  for  motion-picture  machines  manu- 
the  Victor  Animatograph  Co.. 
527  W.  14th  St.,  Davenport,  Iowa. 

0 VLCT?R  ^ storage  BATTERY  CO.— 
Rock  Island,  111.  Manufacturer  of  storage 
V?it}er  a£d  Part*-  Business  established 

Dresldent,  Dick  R.  Lane;  vice-presi- 
dent, George  White;  secretary  and  sales 
manager;  B.  F.  White;  treasurer  and  gen- 
eral manager,  T.  D.  White. 

VICTOR  TALKING  MACHINE  CO.— 

Camden,  N.  J.  Manufacturer  of  electri- 
cally operated  phonographs. 

Y,CL0^X  RAY  CORP-  - 236  S. 
Robey  St.,  Chicago,  111.  Manufacturer  of 
x-ray  and  electrotherapeutic  apparatus. 

1 resident,  C.  F.  Samms;  vice-president,  F 

H.  Swett;  secretary.  E.  W.  Kelly;  treas- 
Miller F A*  sales  manager,  L.  B. 

VICTORIA. — Trade  name  for  electrically 
operated  copying  machines  manufactured 

York  NRf  na  Co"  47  W>  34th  St"  New 

VICTORY. — Trade  name  for  leather  belt- 
ing  manufactured  by  the  W.  D.  Allen  Mfg. 
Co.,  666  W.  Lake  St.,  Chicago,  III. 

VICTORY.— Trade  name  for  polishing 
wheels  manufactured  by  the  Eastern  Felt 
Co.,  Winchester.  Mass. 

VICTORY.  — Trade  name  for  buffing 
wheels  manufactured  by  A.  P.  Munning  & 
Co.,  Church  St..  Matawan,  N.  J. 

VICTORY. -Trade  name  for  electric 
irons  manufactured  by  the  Pittsburgh 
Electric  Specialties  Co.,  451-453  Greenwich 
St.,  New  York,  N.  Y. 

VICTORY. — Trade  name  for  valves  man- 
ufactured by  the  Victory  Mfg.  Co.,  423C 
Monadnock  Bldg.,  San  Francisco,  Cal. 

coVI 'CI?RY  HAMMERED  PISTON  RING 

CO.— 494  Mulberry  St.,  Newark,  N.  J. 
Manufacturer  of  piston  rings. 

RiXiCT?RY^MFG.‘  co^-423C  Monadnock 
Bldg.,  San  Francisco.  Cal.  Manufacturer 
£LVSve?‘  p]1  enSlnes  and  pipe  fittings. 
President  and  general  manager,  Charles  S. 
James;  vice-president,  H.  J.  James;  sec- 
retary and  treasurer,  E.  W.  McPherson: 
sales  manager,  Arthur  E.  Biggins. 

VIGILANT.— Trade  name  for  feed  water 
regulators  manufactured  by  the  Chaplin 
ru^?n  Mfg.  Co.,  28-34  Penn  Ave.,  Pitts- 
nurgn.  Pa. 

VIKING,  Trade  name  for  transformers 

^ni%ac^reduby  li?e  Vlkinff  Electric  Co.. 
150-152  Chambers  St.,  New  York,  N Y 

VIKING.— Trade  name  for  electric  pumps 
manufactured  by  the  Viking  Pump  Co?. 
Cedar  Falls,  Iowa. 

VIKINQ  ELECTRie  CO—150-152  Cham- 
bers St.,  New  York,  N.  Y.  Manufacturer 
?La  transformers.  Business  established 
rodent,  A E.  Noble;  vlce-presl- 
dent,  B.  D.  Carhart;  secretary,  treasurer 
and  general  manager,  W.  F.  Curtis;  sales 
manager,  O.  J.  Fisher. 
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KING  PUMP  CO.,  THE.— Cedar  Falls. 

Manufacturer  of  electric  pumps, 
ident.  W.  L.  Hearst;  vice-president. 

Nielsen;  secretary  and  treasurer,  W. 
[ostrop;  manager.  George  Wyth. 

KING  SIGN  C0.„  INC.— 617  8th  Ave.j 
York,  N.  Y.  Manufacturer  of  electric 
, lighting  fixtures,  program  clocks,  re- 
irs,  electrical  novelties  and  specialties, 
less  established  1917.  President,  P. 

\ ler  Van  Bloera;  vice-president,  L.  L. 
is;  secretary  and  treasurer,  F.  E. 
tny;  sales  manager,  Lawrence  K. 
ig.  Sales  representatives,  Quehl  Sign 
Cincinnati,  Ohio;  Roth  Sign  Co.,  98 
gfleld  Ave.,  Newark.  N.  J.;  Brilliant 
Co.,  1036  Ridge  Ave.,  Philadelphia, 
L.  F.  R.  Bellows  & Co.,  Lafayette 
Detroit,  Mich.;  F.  B.  Strough,  Brook- 
ftve.,  Boston,  Mass.;  Flexlume  Sign 
Toronto,  Ont.,  Can.,  and  35  S.  Dear- 
St.,  Chicago,  111. 

LAGE  BLACKSMITH  FOLKS,  THE. 

ertown,  Wis.  Manufacturers  of  cable 
ng  and  pole  dressing  knives,  drills 
trenches.  Business  established  1896. 
lent  and  sales  manager,  G.  H.  Lehr- 
vice-president,  Charles  Reichenbaum; 
ary  and  treasurer,  H.  E.  Volckmann. 
representatives,  W.  F.  Ritter  Co., 
lumbers  St.,  New  York,  N.  Y.;  H.  J. 
in,  5542  W.  Adams  St.,  Chicago,  111.; 
Chubbuck  Co.,  731  Market  St.,  San 
sco,  Cal. 

LMONT  & CO.,  P.  S.— 20  W.  22nd 
ew  York,  N.  Y.  , Manufacturer  of 
le  electric  lamps  and  shades.  Busi- 
stablished  1910.  President  and  gen- 
lanager,  Peter  S.  Villmont.  Sales 
jntatives,  Myers  & Schwartz,  San 
sco,  Cal.;  Andayd  Export  & Trading 
206  Broadway,  New  York,  N.  Y. 
rER  MFG.  CO.,  THE— Milwaukee, 
Manufacturer  of  motor-driven  re- 
ting and  Ice-making  machinery  and 
engines.  Business  established  1867. 
»nt,  Emil  Vilter;  vice-president, 
s;  secretary  and  treasurer,  William 
ter.  Main  office,  Milwaukee,  Wis. 
offices,  19  E.  24th  St.,  New  York. 
864  N.  Franklin  St..  Philadelphia, 
11  Monadnock  Block,  Chicago,  111.; 
ennett  Court,  St.  Louis,  • Mo. ; 314 
3 Bldg.,  Kansas  City,  Mo.;  519 
Bldg.,  Houston,  Tex. ; 335  Towne 
«os  Angeles,  Cal.;  28  W.  Broadway, 
ke  City,  Utah. 

—Trade  name  for  bell-ringing  trans- 
manufactured  by  the  Bertrand  F. 
/O.,  High  & Canal  Sts.,  Trenton,  N. 
elusive  distributor.  Betts  & Betts 
11  W.  42nd  St.,  New  York,  N.  Y.) 
METAL. — Trade  name  for  bronze 
iss  castings  and  journal  bearings 
?tured  by  the  Bronze  Metal  Co.,  30 
St.,  New  York,  N.  Y. 

D MFG.  CO.,  INC.— Buffalo,  N.  Y. 
jturer  of  electric  sewing  machine 

3 LIGHT. — Trade  name  for  sewing 
lights  manufactured  by  the  Vimco 
..  Inc.,  Buffalo,  N.  Y. 

^N  A- VIRTUOSO. — Trade  name  for 
lly  operated  violin  and  piano,  man- 
d by  the  Mills  Novelty  Co.,  221 
St.,  Chicago,  111. 

:T  RAY. — Trade  name  for  photo- 
s’ lamp  manufactured  by  the  New 
igravers*  Supply,  230-234  W.  17th 
York,  N.  Y. 

T-RAY  HIGH-FREQUENCY  AP- 
IS,  ELECTRODES  AND  ATTACH- 
— Violet-ray  apparatus  is  essen- 
special  form  of  Geissler  tube,  the 
?ing  made  up  into  various  forms 
:>des  suitable  to  application  upon 
surfaces.  Such  application  is  said 
lealing  effect  for  certain  ailments, 
le  power  is  consumed  by  these 
nd  they  are  made  for  connection 
ry  lighting  circuits,  both  alternat- 
nt  and  direct  current, 
cturers: 

Electric  Co.,  557  W.  Jackson 
Chicago,  HI.  (electrodes). 

Frank  S.,  Hoffman  St.,  Ham- 
Ind. 

ON-DUN  CO.,  213-217  S.  Peoria 
hicago.  111.  World’s  largest  exclu- 
manufacturers  of  portable,  one 
high  frequency  generators  and 
nent.  Manufacture  the  ’’Violetta" 
ment;  a modern,  scientific  gen- 
, compactly  made  in  one  piece, 
and  safe  in  operation,  highly 
it  and  recognized  by  the  medical 
sion  as  a standard  electrical 
eutic  agent.  The  "Violetta" 
i extensively  used  in  professional 
is  very  popular  for  domestic  use 
ount  of  its  compactness,  simplic- 


The  “Violetta” 


shapes  and  sizes  to  fit  the  different 
parts  of  the  body.  The  entire  instru- 
ment is  combined  simply  and  conve- 
niently In  one  piece,  which  insures  east> 
of  handling  and  is  a guarantee  against 
breakage.  With  just  ordinary  care  a 
machine  should  last  for  years.  "Vio- 
letta" outfit  No.  1 for  home  use  includes 
generator  and  general  electrode  for 
treatment  of  throat,  eyes,  scalp,  face 
and  body;  satin  lined,  caratol  covered 
carrying  case.  Uses  110  or  220-volt  on 
either  a.  c.  or  d.  c.  circuit,  32-volt  or 
storage  battery  current.  The  Violetta 
outfits  No.  2,  No.  3,  No.  4.  and  other 
styles  of  violet-ray  machines  are  shown 
with  complete  information  In  elaborate 
catalog  sent  upon  request  to  Bleadon- 
Dun  Co.,  213  S.  Peoria  St.,  Chicago. 
See  display  advertisement,  page  1295. — 
Adv. 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
St..  Buffalo,  N.  Y. 

Brooklyn  Medical  Battery  & Instrument 
Co.,  Inc.,  9!J1  Madison  St.,  Brooklyn, 
N.  Y. 

Chicago  Motor  & Vibrator  Co.,  163-165 
N.  Wabash  Ave.,  Chicago,  111.  "Stand- 
ard." 

CONTRA-POLE  ELECTRIC  CO.,  INC., 
1227-1241  Prospect  PI.,  Brooklyn,  N.  Y. 

Empire  Electric  Co.,  Inc.,  2227  S.  San 
Pedro  St.,  Los  Angeles,  Cal.  "Rose." 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St.,  New  York,  N.  Y.  "Violet- 
Ray-O." 

Halliwell  & Co.,  62  E.  12th  St.,  New  York, 
N.  Y. 

Kapota  Electric  Machines  Sales  Co., 
Hyman,  25  W.  42nd  St.,  New  York, 
N.  Y. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  "Kay- 

gggtn 

Lindstrom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.  "White  Cross." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PL,  New  York,  N.  Y. 

Master  Electric  Co.,  113  S.  Jefferson  St., 
Chicago,  111.  "Sine-Flux."  "De  Luxe." 

McINTOSH  BATTERY  & OPTICAL  CO., 
223-233  N.  California  Ave.,  Chicago,  111. 

Medical  Appliance  Corp.,  631  Pennsyl- 
vania Ave.,  N.  W.,  Washington,  D.  C. 

RENULIFE  ELECTRIC  CO..  INC.,  Mar- 
quette Bldg.,  Detroit,  Mich.  Manufac- 
turers of  a complete  line  of  high  fre- 
quency violet  ray  generators  of  portable 
type.  Seven  different  models  varying 
In  size,  and  price.  The  Renulife  has 
the  therapeutic  properties  of  the 
larger  machines.  Delivers  true  high 
frequency  currents.  The  forces  of  elec- 
tricity are  sent  through  the  body,  into 
every  tissue  and  fibre,  without  the 
patient  experiencing  the  slightest  sen- 
sation other  than  relief.  It  gives  a 
pleasant  Invigoration — a healthy  sensa- 
tion of  warmth — makes  rich  red  blood, 


forcing  it  through  the  congested  areas 

— breaks  down  adhesions  and  brings 

about  a normal,  healthy  condition.  The 
curative  properties 
of  the  Renulife 
violet  ray  generator 
are  recognized  by 
leading  physicians  as 
a revitalizing  power 
for  restoring  and 
preserving  the  nerve 
cells  of  the  body. 
The  ozone  which  is 
Renulife  generated  is  a pow- 

Violet  Ray  erful  germicidal  and 
Generator  disinfectant.  Renu- 
life generators  are  particularly  adapted 
for  use  in  homes,  permitting  self- 
treatment of  such  ailments  as,  Rheu- 
matism, Lumbago,  Nerve  disorders, 

Scalp  and  hair  treatments,  and  for 
treatments  of  the  lungs,  throat  and 
nose,  as  well  as  purifying  the  blood. 
They  aVe  also  extensively  used  in 
beauty  parlors  for  massaging  and 
cleansing  the  skin.  These  generators 
are  extremely  simple  to  operate.  The 
strength  of  vibration  is  controlled  by 
an  adjustment  knob.  The  Renulife 
attaches  to  any  electric  light  socket, 
and  is  positively  safe  in  service.  They 
will  operate  on  current  from  110  to  120 
volts,  either  a-c.  or  d-c.,  also  may  be 
furnished  with  coils  to  operate  on  220 
or  other  voltage.  Also  furnished  es- 
pecially for  dry  cell  batteries. — Adv. 

Roche  Electric  Machine  Co.,  Grand 
Rapids,  Mich. 

Rogers  Electric  Laboratories  Co.,  2015  E. 
65th  St.,  Cleveland.  Ohio.  "Vitalator." 

Shelton  Electric  Co.,  16  E.  42nd  St.,  New 
York,  N.  Y.  "Shelton." 

Tucker  Mfg.  Co.,  118  Noble  Ct.,  Cleve- 
land, Ohio.  "Tommy  Tucker." 

Ultima  1 hysical  Appliance  Co.,  136  W. 
Lake  St.,  Chicago,  111.  "Sinustat.” 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  LI. 

Virazone  Co.,  The,  1111  Absopure  Bldg., 
Detroit,  Mich. 

Vulcan  Electric  Co.,  239  So.  Los  Angeles 
St.,  Los  Angeles,  Cal.  "Vulcan." 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co..  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

WESTERN  COIL  & ELECTRICAL  CO., 
Racine,  Wis.  Violet  rays  are  today 
recognized  as  the  greatest  single  thera- 
peutic agent  known  to  medical  science. 
To  build  an  instrument  that  would 
stand  up  under  the 
usage  given  it  in  the 
hands  of  the  ordinary 
person  and  not  to  be 
too  cumbersome  and 
expensive,  has  been 
the  aim  of  every 
maker  of  these  in- 
struments. The  Vi- 
rayo  No.  1,  shown 
above,  is  the  original 
handle  type  Violet- 
ray  machine  and  embodies  every  fea- 
ture that  makes  it  the  ideal  outfit  for 
family  use.  We  also  make  outfits  spe- 
cially designed  for  doctors,  beauty  par- 
lors, dentists,  barbers  and  chiroprac- 
tors.— Adv. 

VIOLET- RAY-O.— Trade  name  for  high- 
frequency  apparatus  manufactured  by  the 
Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St.,  New  York,  N.  Y. 

VIOLETTA. — Trade  name  for  violet-ray 
high-frequency  apparatus  made  by  the 
B!eadon-Dun  Co.,  213  S.  Peoria  St.,  Chi- 
cago, 111. 

VIOPTICON. — Trade  name  for  stereop- 
ticons  manufactured  by  the  Victor  Ani- 
matograph  Co.,  527  W.  4th  St.,  Davenport, 
Iowa. 

VI -RAY-O. — Trade  name  for  electro- 
therapeutic  apparatus  manufactured  by 
the  Western  Coil  & Electrical  Co.,  300  5th 
St.,  Racine,  Wis. 

VIRAZONE  CO.,  THE.— 1111  Absopure 
Bldg.,  Detroit,  Mich.  Manufacturer  of 
electrotherapeutic  generators,  high-fre- 
quency apparatus,  ozonizers  and  violet 
ray  apparatus.  Business  established  1920. 
President  and  general  manager,  James  W. 
Ramsay. 

VIRDEN  CO.f  THE.— 6103  Longfellow 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
lighting  fixtures  and  fixture  parts.  Busi- 
ness established  1910.  President  and  treas- 
urer, J.  C.  VIrden;  vice-president  and 
secretary,  J.  C.  Virden;  general  manager, 
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ity  of  construction  and  operation  and 
comparatively  low  cost.  In  producing 
the  Violetta,  the  manufacturers  have 
placed  a most  valuable  and  powerful 
curative  agent  in  the  hands  of  the  aver- 
age person.  Its  use  is  especially  rec- 
ommended in  all  cases  of  rheumatism, 
sciatica,  lumbago,  neuritis,  skin  dis- 
eases, or  in  all  cases  where  increased 
circulation  is  desired.  In  promoting  the 
vigor  of  atrophied  or  lazy  cells  and 
tissue,  it  cannot  be  excelled.  Where  a 
sedative  effect  is  desired  as  in  cases  of 
nervousness,  insomnia,  lack  of  mental 
and  muscular  tone,  the  glass  electrode 
is  placed  directly  in  contact.  The  cur- 
rent or  ray  is  regulated  by  a thumb 
screw  while  machine  is  in  use.  The 
electrodes  are  part  of  the  standard 
equipment  and  are  made  in  various 
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W.  C.  Young;  sales  manager,  R.  L. 
Shrimplin. 

VIRGINIA  A RAINY  LAKE  CO..  THE. 
—Virginia,  Minn.  Producer  of  wood  poles, 
posts  and  railway  ties.  President,  Edward 
Hines;  vice-president,  William  O'Brien; 
secretary,  H.  C.  Hornsby;  treasurer,  F. 
E.  Weyerhaeuser,  general  manager, 
Thomas  S.  Whitten;  sales  manager,  F.  N. 
Taylor. 

VIRGINIA  INDEPENDENT  TELE- 
PHONE ASSOCIATION.— President,  F.  W. 
Twyman,  Charlottesville,  Va.;  secretary- 
treasurer,  R.  M.  Coggin,  Warsaw.  Va. 

VIRTUAL  VALUE.— Another  name  for 
effective  value  or  root-mean-square  value. 
See  Effective  value.  The  term  “virtual" 
value  is  used  chletiy  abroad. 

VISE  STRAPS. — See  Straps,  Jack  or  vise. 

VISES,  ARMORED  CABLE  AND  CON- 
DUIT.— Clamping  tools  used  by  electricians 
for  rigidly  holding  armored  cable  or  conduit 
during  cutting  or  stripping  operations. 
These  vises  usually  are  portable. 

Manufacturers: 

Beaton  & Cadwell  Mfg.  Co.,  New  Brit- 
ain, Conn. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St..  Buffalo,  N.  Y. 

VISES,  BENCH  OR  MACHINISTS’.— 
Tools  intended  for  permanent  mounting 
on  work  benches  and  of  rugged  design,  for 
general  shop  or  machinist's  use  in  clamp- 
ing materials  on  which  filing,  fitting  or 
other  work  is  being  done.  These  vises 
are  made  in  many  forms  and  sizes  depend- 
ing on  the  general  character  of  the  work 
to  be  done. 

Manufacturers: 

iCthol  Machine  Co.,  Athol,  Mass.  “Athol." 

Bonney  Vise  & Tool  Works,  Inc.,  - Allen- 
town, Pa.  "Champion,"  “Gipsy." 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie,  Pa. 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

McAvity  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
“Millers  Falls." 

Morgan  Vise  Co.,  35  S.  Desplaines  St., 
Chicago,  111.  “Morgan.” 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio. 

North  Bros.  Mfg.  Co.,  Lehigh  Ave.  & 
American  St.,  Philadelphia,  Pa.  "Yan- 

Nye  Tool  & Machine  Works,  The,  108-28 
N.  Jefferson  St.,  Chicago,  111. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 

Western  Tool  & Mfg.  Co.,  Springfield, 
Ohio.  "Champion." 

Williams  & Co.,  J.  H..  187  Vulcan  St.. 
Buffalo,  N.  Y.  - 

VISES,  COMBINATION  PIPE  AND 
BENDER. — Vises  of  special  form  and  de- 
sign having  notched  jaws  to  prevent  pipe, 
conduit  or  other  round  work  from  slipping 
and  levers  or  other  attachments  for  bend- 
ing pipe,  conduit,  etc.,  to  any  given  radius. 
This  combination  of  two  tools  in  one  is 
especially  convenient  for  the  smaller  sizes 
of  conduit  so  much  used  in  house  wiring. 

Manufacturers: 

Athol  Machine  Co.,  Athol,  Mass.  "Athol." 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie,  Pa. 

Jones  Tool  Co.,  1912  Van  Buren  Rd., 
Cleveland,  Ohio.  “Hercules." 

McAvity  & Sons,  Ltd.,  T.,  King  St..  St. 
John,  N.  B.,  Can. 

Penn  Engineering  Co.,  2nd  & Chestnut 
Sts.,  Reading,  Pa.  “Penn." 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 

Toledo  Pipe  Threading  Machine  Co.,  The, 
Toledo,  Ohio. 

VISES,  HAND. — Small  vises  of  a port- 
able nature  having  wingnut  clamping 
screws  and  intended  for  use  In  small  work, 
such  as  filing,  drilling,  etc. 

Manufacturers: 

Athol  Machine  Co.,  Athol,  Mass.  "Athol." 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

McAvity  & Sons.,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Can. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
"Millers  Falls." 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,  Ohio.  “Giant  Handi-Vise," 
“Griptite"  vise  holder. 

Nye  Tool  & Machine  Works,  The,  108-28 
N.  Jefferson  St.,  Chicago.  111. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St..  Buffalo,  N.  Y. 

Thompson  Machinery  Co.,  Ltd.,  Grand 
Bay,  Can. 

VISES,  LINEMEN’S.— Small  hand  vises, 
adapted  to  be  carried  on  a belt  or  strap, 


for  use  by  linemen  in  making  repairs, 
splices,  etc. 

Manufacturers: 

Goodell-Pratt  Co.,  Greenfield,  Mass. 

Phoenix  Hardware  Mfg.  Co.,  49-63  Illi- 
nois St..  Buffalo,  N.  Y. 

SMITH  & HEMENWAY  CO.,  INC.,  Irv- 
ington, N.  J.  “Red  Devil." 

VISES,  MISCELLANEOUS. — This  in- 
cludes various  types  of  vises,  not  listed 
under  other  separate  classifications,  and 
adapted  to  particular  purposes,  such  as 
automobile  and  electric  vehicle  vises, 
which  are  of  medium  size  and  designed  for 
use  by  the  automobile  mechanic;  drill- 
press  or  milling  machine  vises  for  holding 
work  on  those  machines;  Jewelers'  vises, 
either  of  the  bench  or  portable  type,  etc. 

Manufacturers: 

Alexander  & Cox  Co.,  Ogden  & Western 
Aves.,  Chicago,  111. 

Athol  Machine  Co.,  Athol,  Mass.  "Athol." 

Atkins  & Co.,  E.  C.,  402  S.  Illinois  St.. 
Indianapolis,  Ind. 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie,  Pa. 

Lowell  Wrench  Co.,  54  Commercial  St., 
Worcester,  Mass. 

Morgan  Vise  Co.,  35  S.  Desplaines  St.. 
Chicago,  111.  “Morgan." 

Newhall  Chain  Forge  & Iron  Co.,  90 
West  St.,  New'  York,  N.  Y.  “Trident." 

Newman  Mfg.  Co.,  717-21  Sycamore  St.. 
Cincinnati,  Ohio. 

North  Bros.  Mfg.  Co.,  Lehigh  Ave.  & 
American  St.,  Philadelphia,  Pa.  "Yan- 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 

VISES,  PIPE  OR  CONDUIT.— Clamping 
tools  intended  for  temporary  or  permanent 
mounting  on  benches,  etc.,  and  equipped 
with  notched  or  toothed  jaws  for  rigidly 
clamping  pipe,  conduit  or  other  round  ob- 
jects and  preventing  turning  during  cut- 
ting, threading  or  tapping  operations.  For 
large  pipe  they  are  made  w'ith  special 
means  for  securing  a very  firm  hold  on  the 
pipe  without  distorting  it  by  excessive  or 
nonuniform  pressure. 

Manufacturers: 

Armstrong  Mfg.  Co.,  The,  Bridgeport, 
Conn. 

Greenfield  Tap  & Die  Corp.,  Sanderson 
St.,  Greenfield,  Mass.  "Wells." 

Jones  Tool  Co.,  1912  Van  Buren  Rd., 
Cleveland,  Ohio. 

Martin  & Sons,  H.  P.,  Owensboro,  Ky. 
"Martin.” 

McAvity  & Sons.  Ltd.,  T.,  King  St.,  Sr. 
John,  N.  B.,  Can. 

Oil  Well  Supply  Co.,  213-215  Water  St., 
Pittsburgh,  Pa. 

Phoenix  Hardware  Mfg.  Co.,  49-53  Illi- 
nois St.,  Buffalo,  N.  Y. 

Walworth  Mfg.  Co.,  Boston,  Mass. 

Williams  & Co.,  J.  H.,  187  Vulcan  St.. 
Buffalo,  N.  Y.  “Vulcan." 

VIT-O-NET  MFG.  CO.— Chicago.  111. 
Manufacturer  of  electrically  heated  blan- 
kets, jackets  and  heating  pads.  President, 
William  F.  Craddick;  secretary  and  treas- 
urer, Floyd  F.  Barnes.  Main  office  and 
factory,  1225  N.  Clark  St.,  Chicago.  III. 
Branch  office,  23  Flatbush  Ave.,  Brooklyn, 
N.  Y. 

VITAE. — Trade  name  for  commutator 
brushes  manufactured  by  the  Le  Valley- 
Vitae  Carbon  Brush  Co.,  521  W.  23rd  St., 
New  York,  N.  Y. 

VITAL. — Trade  name  for  spark  plugs 
manufactured  by  the  Vital  Mfg.  Co., 
Cleveland,  Ohio. 

VITAL  MFG.  CO.  — Cleveland,  Ohio. 
Manufacturer  of  spark  plugs. 

VITALATOR. — Trade  name  for  violet- 
ray  apparatus  manufactured  by  the  Rogers 
Electric  Laboratories  Co.,  2015  E.  65th  St., 
Cleveland,  Ohio. 

VITOLAC. — Trade  name  for  instating 
varnish  manufactured  by  the  L.  S.  Brach 
Mfg.  Co.,  127-129  Sussex  Ave.,  Newark, 
N.  J. 

VITRE-LITE. — Trade  name  for  lighting 
reflector  manufactured  by  the  Vitreous 
Enameling  Co.,  6800  Grant  Ave.,  Cleveland, 
Ohio. 

VITREOUS  ENAMELING  CO.  — 6800 
Grant  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  lighting  reflectors,  etc.  President, 
Samuel  Weil;  secretary  and  general  man- 
ager, Edgar  H.  Weil;  treasurer,  Walter  M. 
Weil. 

VITRIFYX  CO.,  THE.— 2526  W.  Congress 
St.,  Chicago,  111.  Manufacturer  of  acid- 
proof  paints  and  waterproofing  materials. 
Branch  office,  1 E.  42nd  St.,  New'  York, 
N.  Y. 

VITRIOL,  BLUE.— See  Copper  sulphate. 

VITRO  FIRE-FELT.— Trade  name  for 
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asbestos  sheets  and  blocks  manufactured 
by  Johns-Manville,  Inc.,  Madison  Ave.  A 
41st  St.,  New  York,  N.  Y. 

VITROBESTOS.— Trade  name  for  asbes- 
tos sheets  manufactured  by  Johns-Man- 
ville, Inc.,  Madison  Ave.,  & 41st  St..  New 
York,  N.  Y. 

V IT  ROC  ASE.  — Trade  name  for  bell- 
ringing transformers  manufactured  by  the 
Killark  Electric  Mfg.  Co.,  3940-46  Easton 
Ave.,  St.  Louis,  Mo. 

VITROHM.— Trade  name  for  rheostats 
and  resistors  manufactured  by  the  Ward 
Leonard  Electric  Co.,  Mt.  Vernon,  N.  Y. 

VITROSEAL.— Trade  name  for  wire  for 
sealing  into  glass  manufactured  by  the 
Branford  Electric  Co.,  9 Church  St.,  New 
York,  N.  Y. 

VITROSTEEL.— Trade  name  for  enam- 
eled steel  reflectors  and  specialties  manu- 
factured by  the  Benjamin  Electric  Mfg. 
Co.,  806  W.  Washington  Blvd.,  Chicago,  10. 

VIVIS  MFG.  CO.,  INC.— Seattle.  Wash. 
Manufacturer  of  electric  hair  cutters  and 
vibrators.  President,  W.  E.  Johnson;  vice- 
president  and  general  manager,  A.  H.  Find- 
lev  ; secretary,  A.  B.  Chailman;  treasurer, 
Martin  Ek.  Main  office,  1306  1st  Ave., 
Seattle,  Wash.  Branch  office,  1024  12th  St., 
Racine,  Wis. 

VIXEN.— Trade  name  for  automobile 
wrench  manufactured  by  the  Bonney  Vise 
& Tool  Wbrks,  Inc..  Allentown,  Pa. 

V-K. — Trade  name  for  trolley  wheels  and 
harps  manufactured  by  the  More-Jones 
Brass  & Metal  Co.,  3132-44  N.  Broadway. 
St.  Louis,  Mo. 

VLCHEK  TOOL  CO.,  THE.— 3000  E. 
87th  St..  Cleveland,  Ohio.  Manufacturer 
of  wrenches,  tool  kits,  etc.  President  and 
general  manager,  F.  J.  Vlchek;  vice-presi- 
dent, W.  J.  Hunkin;  secretary  and  treas- 
urer, F.  S.  Macourek-;  sales  manager,  C.  H. 
Rock. 

V.  M.  C.  BRASS.— Trade  name  for  light- 
ing fixtures  and  fixture  parts  manufac- 
tured by  the  Virden  Co.,  6103  Longfellow 
Ave.,  Cleveland,  Ohio. 

VOGEL. — Trade  name  for  ground  clamps 
manufactured  by  the  Fairmount  Electric 
& Mfg.  Co.,  59th  & Woodland  Ave.,  Phila- 
delphia, Pa. 

VOGEL  A BROS.,  INC.,  WILLIAM.— 

Brooklyn,  N.  Y.  Manufacturer  of  sheet 
metal  stampings.  President,  William  H. 
Vogel;  vice-president,  Louis  H.  \ogel; 
secretary,  William  Martin  Vogel;  treas- 
urer, H.  M.  Edwards.  Main  office,  37  S. 
9th  St.,  Brooklyn,  N.  Y.  Branch  office, 
180  N.  Market  St.,  Chicago,  111. 

VOGT  MACHINE  CO.,  HENRY.— Louis- 
ville, Ky.  Manufacturer  of  motor-driven 
refrigerating  and  ice-making  machinery 
and  water-tube  boilers. 

VOIGHTLANDER  A SOHN  — 240  E.  On- 
tario St.,  Chicago,  111.  Manufacturers  of 
photographic  lenses. 

VOIGT  CO.— 1741-47  N.  12th  St..  Phila- 
delphia, Pa.  Manufacturer  of  lighting  fix- 
tures, portable  electric  lamps  and  lamp 
bases.  Business  established  1905.  Presi- 
dent, Max  Voigt;  secretary,  treasurer  and 
sales  manager,  Alfred  Volker,  Jr.;  general 
manager,  William  J.  Voigt.  Sales  repre- 
sentative, G.  M.  MacDonough,  Box  252, 
Charlotte,  N.  C. 

VOLK  ELECTRIC  A MFG.  CO.,  INC.— 
Grand  Central  Terminal.  New  York,  N.  Y. 
Manufacturer  of  renewable  fuses  and  fuse 
tongs.  President,  C.  S.  Randall;  vice- 
president,  James  O.  Corbett;  secretary  and 
treasurer.  Minder  D.  Randall.  Factories. 
Bantam,  Conn.;  Waterbury,  Conn. 

VOLK  MFG.  CO.,  THE.  — Westport. 
Conn.  Manufacturer  of  renewable  fuses. 
Business  established  1918.  President  and 
treasurer,  Charles  M.  Kemper;  secretary, 
W.  Sterling  Atwater;  general  manager,  G. 
E.  Keefer;  sales  manager,  F.  A.  Curry. 
Main  office  and  factory,  Westport,  Conn. 
Branch  office  and  warehouse,  1 Ashburton 
Place,  Boston,  Mass.  District  office.  Grand 
Central  Terminal,  New  York,  N.  Y.  Sales 
representatives,  McCrum  & Gillem.  1011 
Empire  Bldg.,  Birmingham.  Ala.;  Willlams- 
Beasley  Co.,  53  W.  Jackson  Blvd.,  Chi- 
cago, 111.;  American  Manufacturers  Agency, 
Inc.,  208  N.  Wells  St..  Chicago,  111.;  George 
W.  Russell,  242  Griswold  St.,  Detroit, 
Mich.;  Charles  D.  Stempfle,  Elmira,  N.  Y.; 
H.  E.  Bloomer,  3205  Vine  St.,  Milwaukee, 
Wis.;  John  P.  Rockwood,  95  Liberty  St.. 
New  York,  N.  Y.;  William  H.  Rue.  310 
Finance  Bldg.,  Philadelphia,  Pa.;  H.  Lee 
Reynolds,  First  National  Bank  Bldg.. 
Pittsburgh,  Pa.;  S.  H.  Ford,  608  Mutual 
Bldg.,  Richmond,  Va.;  W.  R.  Patton.  1532 
Olive  St.,  St.  Louis.  Mo.;  F.  M.  Brown. 
406  S.  Franklin  St.,  Syracuse,  N.  Y. 
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KCAR  STORAGE  BATTERY  CO.— 
E.  25th  St.,  Chicago,  IU.  Manu- 
t of  storage  batteries.  President 
neral  manager,  J.  M.  Volkhardt,  Jr.; 
ry,  R.  E.  L.  Volkhardt. 

T\— The  international  conference  on 
al  units  and  standards  defined  the 
and  the  ohm  in  terms  of  concrete 
*ds.  Since  there  is  a definite  rela- 
tween  the  ampere,  ohm  and  the  volt, 
t is  defined  in  terms  of  this  rela- 
fol  ows:  The  volt  is  the  electrical 
ce  of  potential  which,  when  stead- 
ied to  a conductor  whose  resistance 
ohm  will  produce  a current  of  one 
For  practical  purposes  the  volt 
defined  as  the  e.m.f.  of  the  Weston 
cell.  The  e.m.f.  of  the  Weston 
cell  is  given  by  the  formula  E= 
).0000406  (t° — 20)  volts,  where  t°  is 
iperature  in  centigrade  degrees. 

-AMPERE.— A common  unit  of  ap- 
>ower  of  a circuit.  It  is  the  appar- 
er  when  the  potential  difference  is 
: and  the  current  is  one  ampere. 
3uct  of  the  volts  and  amperes  gives 
irent  power  in  volt-amperes.  Since 
irent  and  true  power  are  identical 
circuits,  d-c.  volt-amperes=watts. 
ing  of  a-c.  generators  and  trans- 
is  usually  given  in  kilovolt-am- 
1 ki!ovolt-ampere=1000  volt-am- 
lee  Power,  apparent. 

X.— Trade  name  for  electric  fur- 
d furnace  regulators  manufactured 
olta  Mfg.  Co.,  Ltd.,  Welland,  Ont., 


L ALESSANDRO.— Born  1745.  died 
i Italian  physicist,  celebrated  for 
series  and  inventions  in  electricity, 
ssor  of  physics  in  Italian  univer- 
devoted  himself  to  electrical  ex- 
*.  and  discoveries  of  great  impor- 
ulted.  He  proposed  a new  theory 
city  at  variance  with  the  “ani- 
triclty”  theory  of  Oalvani,  sug- 
that  electric  power  resided  in 
id  operated  when  they  were  in 
In  1775  he  invented  the  electro- 
simple  form  of  condenser.  He 
>d  the  first  absolute  electrometer, 
e developed  the  famous  electric 
battery  which  bears  his  name.  He 
ee  his  work  carried  on  to  greater 
iments  by  Davy,  Oersted  and 
He  is  recognized  as  the  dlscov- 
rrent  electricity;  in  his  honor  the 
m.f.  has  been  named  the  volt 

DYNAMO. — Trade  name  for 
an  belting  manufactured  by  J. 
& Sons,  12  N.  3rd  St.,  Philadel- 


M FG.  CO.,  LTD.  — Welland. 
Manufacturer  of  electric  fur- 
furnace  regulators.  President, 
g;  vice-president,  Robert  Turn- 
tary  and  treasurer,  Charles  W. 


amperes;  10.4=mil-foot  resistivity  of  cop- 
per at  70°  F. 

In  a-c.  circuits  the  voltage  drop  de- 
pends upon  the  reactance  as  well  as  the 
resistance;  it  equals  the  product  of  the 
current  and  the  impedance.  For  supply 
circuits  it  can  be  denned  as  the  difference 
between  the  e.m.f.  at  the  source  and  that 
at  the  load.  Voltage  drop  is  also  called 
potential  drop  and,  when  it  involves  cop- 
per conductors,  copper  drop. 

VOLTAGE  DROP  IN  A-C.  CIRCUITS.— 
This  is  the  numerical  difference  between 
the  generator  voltage  and  the  voltage  at 
the  point  where  the  voltage  is  measured. 
In  transmission  lines  it  is  the  numerical 
difference  between  the  voltage  at  the  gen- 
erating and  receiving  stations.  Unless 
extraneous  e.m.f.’s  are  present,  it  equals 
the  impedance  drop  in  tne  line.  See  Im- 
pedance drop. 

VOLTAGE  REGULATORS.— See  Regula- 
tors, feeder  voltage. 

VOLTAGE  STABILIZERS.— The  purpose 
of  this  device  is  to  eliminate  the  instan- 
taneous variation  in  voltage  when  both 
power  and  lighting  loads  are  supplied  from 
a single  transformer.  In  any  constant-po- 
tential distribution  system  an  instantane- 
ous or  sustained  increase  or  decrease  of 
current  produces  a corresponding  voltage 
change  which  is  more  or  less  pronounced, 
depending  on  the  combined  regulation  of 
the  line  and  transformers  from  which  the 
power  is  drawn.  If  the  system  furnishes 
energy  for  both  lighting  and  motors,  the 
changes  in  voltage  may  result  in  lamp 
flicker,  or  more  or  less  periodic  changes  in 
the  candlepower*  Hence  the  use  of  a 
stabilizer  in  cases  where  such  trouble 
occurs. 

The  stabilizer  is  essentially  a reactive 
transformer  having  a primary  through 
which  the  motor  current  flows  and  a sec- 
ondary which  is  connected  in  series  with 
the  lamp  load  and  boosts  the  lamp  voltage 
by  an  amount  proportional  to  the  voltage 
drop  caused  by  the  starting  current  of  the 
motor.  The  stabilizer  is  provided  with  an 
adjustable  air  gap  which  permits  adjusting 
the  voltage  induced  in  the  coil  connected 
in  the  lighting  line. 

Manufacturer: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  voltage  stabilizer  de- 
veloped by  this  Company  will  com- 
pensate for  voltage  drops  caused  by 
any  current  that  is  allowed  to  flow 
through  one  of  the  stabilizer  windings. 
Consequently,  compensation  can  be 
made  for  loads  connected  with  the  sta- 
bilizer, but  not  for  loads  between  the 
stabilizer  and  the  generator.  Recom- 
mended for  use  in  all  cases  where  the 
starting  of  comparatively  small  motors 
produces  an  objectionable  lamp  flicker. 
For  two-wire  and  three-wire  single 
phase  systems.  (Bulletin  45403 A.)  See 
adv.  pages  1203-1223. — Adv. 


E. — The  term  voltage  is  one 
?rring  to  the  electromotive  force 
•e  of  potential  In  a circuit.  It 
from  the  practical  unit  of  elec- 
orce,  the  volt.  The  current  be- 
two  points  in  a circuit  is  due 
ts  having  a different  electrical 
potential  ; for  this  reason  the 
re  force  or  voltage  in  a circuit 
era  tor  or  battery  is  sometimes 
inference  of  potential  across  Its 


•,  DECOMPOSITION.— The  in- 
>r  of  the  electric  energy  neces- 
•trolytically  decompose  a sub- 
s a constant  for  a given  kind 
work  being  done.  In  an  elec- 
it  corresponds  to  the  entire 
inge  from  the  original  electro- 
ctrodes  to  the  ultimate  prod- 
electrolytic  action,  including 
secondary  actions.  Numeri- 
valuated  by  dividing  by  23,050 
ralue  of  the  chemical  changes 
the  electrolysis,  in  gram- 
gram  equivalent  of  reaction 
>ee  Reaction,  heat  of;  and 
ical  equivalent  of  the  volt. 

DROP. — The  voltage  drop  be- 
so  points  on  a conductor  in  a 
s the  product  of  the  current 
tor  by  the  resistance  between 
nts  considered.  By  Ohm’s 
drop=l  R.  The  d-c.  voltage 
a generator  and  the  load  is 
product  of  the  load  current 
ince  of  both  wires  from  the 
the  load.  If  copper  wires  are 
tage  drop  is:  e=2xl0.4xlxI/A 
th  in  feet  of  one  wire  be- 
tnd  generator;  A=cross-sec- 
i circular  mils;  I=current  in 


VOLTAGES,  DISTRIBUTION.  — Distri- 
bution systems  are  those  operating  at  Volt- 
ages below  5000,  except  that  6600  and 
11,000-volt  systems  are  in  use  for  distribu- 
tion in  rural  districts  in  western  states. 
In  a-c.  systems  the  feeders  and  primary 
mains  are  operated  at  2300  volts  if  single- 
phase or  two-phase.  If  three-phase,  delta- 
connected,  they  are  2300  or  4600  volts  or 
2300/4000  volts  if  Y-connected. 

The  secondary  mains  are  110  volts,  if 
two- wire;  110-220,  if  three- wire;  and  220 
or  440  if  for  three-phase  power.  In  some 
cases  large  mills  are  operated  at  550  volts. 
In  a few  cases  three-phase  Y-connected 
secondary  systems  are  being  operated  at 
115/200  volts.  Voltages  below  110  are 
rarely  used  for  distribution  on  account  of 
the  excessive  copper  requirements  and 
poor  regulation. 

VOLTAGES,  TRANSMISSION.  — The 
transfer  of  energy  in  bulk  from  point  of 
production  to  point  of  distribution  is  ac- 
complished at  voltages  ranging  from  6600 
to  150,000  and  higher  voltages  are  in 
contemplation.  Working  pressures  have 
been  standardized  at  6600,  11,000,  13,200, 

22.000.  26,400,  33,000,  44,000,  66,000,  110.000. 

150.000,  and  165,000  and  220,000  (proposed). 

VOLTAIC. — An  old  term  used  largely  in 
referring  to  a primary  battery,  cell  or 
couple  or  any  electrical  phenomenon  pro- 
duced by  the  current  from  primary  (volt- 
aic) batteries. 

VOLTAMETERS,  COPPER,  GAS  AND 
SILVER. — Voltameters  are  electrolytic  ce  ls 
in  which  the  decomposition  of  some  elec- 
trblyte  is  used  as  a measure  of  the  quan- 
tity of  electricity  (in  coulombs)  passed 
through.  They  operate  on  the  principle  of 
Faraday’s  laws.  The  electrolytes  com- 
monly used  are  copper  sulphate,  acidulated 
water,  or  a solution  of  silver  nitrate.  The 


last  is  used  for  the  standardization  of  cur- 
rent-measuring instruments  and  the  am- 
pere is  defined  in  terms  of  the  amount  of 
silver  deposited  in  unit  time. 

Practically,  a better  name  for  this  in- 
strument is  coulometer  or  electrolytic  am- 
pere-hour meter.  The  Bastian  electrolytic 
meter  is  a good  example.  The  electrolyte 
is  a dilute  solution  of  sulphuric  acid  which 
is  decomposed  by  the  passage  of  the  elec- 
tric current  into  hydrogen  and  oxygen. 
These  are  permitted  to  escape,  the  drop  in 
the  elevation  of  the  liquid  being  used  to 
measure  the  ampere-hours  supplied.  If 
the  gases  that  escape  were  collected  and 
measured,  they  too  might  be  used  to  meas- 
ure the  ampere-hours.  Voltameters  can 
be  used  on  d-c.  circuits  only.  Also  see 
Coulometer. 

Manufacturers: 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

VOLTAMMETERS,  BATTERY  OR 
POCKET. — Voltammeters  are  instruments 
combining  a voltmeter  and  ammeter  in  the 
same  case  and  are  used  for  measuring 
either  the  current  or  voltage.  They  are 
generally  instruments  of  the  moving-coil 
type  and  have  separate  binding  posts  for 
the  voltmeter  and  ammeter  connections. 
The  less  expensive  instruments  operate  on 
the  moving- vane  principle.  Some  of  the 
pocket  Instruments  are  high-grade  instru- 
ments with  two  or  three  voltage  ranges 
and  the  same  number  of  current  ranges  for 
the  ammeter,  giving  an  instrument  that 
may  be  used  for  a number  of  conditions. 

Battery-testing  instruments  are  gener- 
ally used  for  testing  storage  batteries  for 
automobile  starting  and  lighting  systems, 
etc.,  and  also  for  testing  dry  cells  used 
for  ignition  purposes. 

Manufacturers: 

American  Ever  Ready  Works  of  Na- 
tional Carbon  Co.,  Inc.,  Thompson 
Ave.  & Orton  St.,  Long  Island  City, 
N.  Y.  “Eveready.” 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont,  Can. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  “Advance.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  G-E  railway  signal 
voltammeters  are  of  the  permanent 
magnet,  D'Arsonval  type,  with  connec- 
tions so  arranged  that  either  current  or 
potential  can  be  measured.  These  volt- 
ammeters are  small,  compact  and  very 
substantial,  and  adequately  fulfill  the 
requirements  of  a small  combination 
instrument  for  the  general  testing  of 
railway  signals  and  other  apparatus 
operated  with  batteries  or  by  low-volt- 
age  direct  current  circuits.  (Bulletin 
46044.)  See  adv.  pages  1203-1223.— Adv. 

Hoyt  Electrical  Instrument  Works,  Pena- 
cook,  N.  H.  “Hoyt.” 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.  “Elite.” 

Minnesota  Storage  Battery.  Co.,  208-210 
N.  4th  St.,  Minneapolis.  Minn. 

Pignolet.  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  SL,  Ger- 
mantown. Philadelphia,  Pa. 

Readrite  Meter  Works,  Bluffton,  Ohio. 
“Readrite.” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y.  “Handy.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,,  Wav- 
erly  Park.  Newark,  N.  J. 

VOLTAMMETERS,  DASHBOARD  OR 
VEHICLE.  — Voltammeters  combining  a 
voltmeter  and  ammeter  in  one  instrument 
are  sometimes  used  for  dashboard  mount- 
ing on  automobiles  or  electric  vehicles. 
When  used  for  this  purpose,  the  instru- 
ment normally  acts  as  an  ammeter,  indi- 
cating either  the  charge  or  discharge  rate 
of  the  battery.  A small  button  is  placed 
on  the  instrument,  which  when  pressed 
completes  the  connections  for  the  volt- 
meter and  indicates  the  battery  or  charg- 
ing voltage.  These  voltammeters  are  usu- 
ally of  the  D’Arsonval  moving-coil  type, 
ruggedly  constructed  to  withstand  the  vi- 
bration, and  are  generally  mounted  in  a 
dustproof  metal  case  with  a glass  cover. 
For  electric  vehicles  use  it  is  more  common 
to  have  separate  ammeter  and  voltmeter 
elements,  both  of  these  being  placed  side 
by  side  in  a single  case  and  making  a dual 
instrument  of  which  each  element  may  be 
permanently  connected  in  circuit.  The 
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ammeter  usually  has  a zero-center  to  read 
charge  on  one  side  and  discharge  on  the 
other. 

Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  & 
Orton  St.,  Long  Island  City,  N.  Y. 
“Eveready.” 

Canadian  National  Carbon  Co.,  Ltd.. 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit. Mich. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Instrument  made  up  of 
two  miniature  D’Arsonval  elements 
mounted  on  a single  base,  the  covers 
being  separate.  (Bulletin  46032.)  See 
adv.  pages  1203-1223. — Adv. 

Hempy-Cooper  Mfg.  Co.,  418  Archibald 
St.,  Kansas  City,  Mo. 

Jewell  Electrical  Instrument  Co.,  1650 
Wa  nut  St.,  Chicago,  111.  “Jewell. ” 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York.  N.  Y. 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark  N J 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTAMMETERS,  PANEL  OR  SWITCH- 
BOARD.  — Instruments  which  measure 
either  the  current  or  voltage  of  a cir- 
cuit are  sometimes  mounted  on  panels  or 
small  switchboards  for  d-c.  service,  such 
as  for  battery  charging.  They  are  gener- 
ally of  the  moving-coil  type,  and  normally 
Indicate  the  current  flowing  in  the  circuit. 
A small  button  placed  on  the  face  of  the 
instrument  is  pressed  when  it  is  desired  to 
read  the  voltage  of  the  circuit.  These  in- 
struments are  made  to  conform  in  size 
and  appearance  to  other  panel  or  switch- 
board instruments.  They  usually  have  but 
one  pointer  which  moves  over  a scale 
calibrated  both  for  volts  and  amperes. 

Manufacturers: 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq..  Springfield,  Mass.  "Advance.” 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Pignolet,  I^ouis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co..  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St..  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTAMMETERS,  PORTABLE.— Port- 
able voltammeters  are  used  for  general 
testing  or  laboratory  work  and  provide  a 
single  instrument  which  is  self-contained 
that  may  have  six  different  working 
ranges,  three  for  voltage  and  three  for 
current.  They  are  very  handy  instru- 
ments for  this  reason,  especially  for  gen- 
eral testing.  A special  application  of  port- 
able voltammeters  is  for  electrolysis  test- 
ing to  determine  the  value  of  any  currents 
that  may  be  entering  or  leaving  water  or 
gas  pipes,  cable  sheaths  or  underground 
structures  of  any  kind. 

D’Arsonval  moving-coil  instruments  are 
mostly  used  and  they  are  mounted  in  pro- 
tecting wooden  cases  provided  with  carry- 
ing handles.  Some  of  these  instruments 
are  very  accurate  high-grade  voltam- 
meters with  voltage  ranges  from  a few 
millivolts  to  100  or  150  volts  and  current 
ranges  up  to  about  100  amperes.  The 
connections  for  the  different  ranges  are 
somet  mes  obtained  by  means  of  a plug 
switch  which  is  inserted  in  the  desired 
receptacle,  and  in  other  instruments  a 
number  of  binding  posts  are  provided  so 
that  the  external  connections  are  readily 
changed. 

Manufacturers: 

Central  Scientific  Co.,  400  E.  Ohio  St., 
Chicago,  111. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit. Mich. 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St..  Detroit.  Mich. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, X.  Y.  Meters  constructed  on  the 
D’Arsonval  principle  and  arranged  for 
six  capacities  and  three  voltage  and 
current  ranges.  Contained  in  a ma- 


hogany case.  (Bulletin  46044.)  See 
adv.  pages  1203-1223. — Adv. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St..  Chicago,  111.  “Jewell.” 

Kermel  Apparatus  Co.,  Cambridge, 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Pignolet,  Louis  M.,  78-80  Cortlandt  St., 
New  York.  N.  Y. 

Pyle-National  Co.,  The,  1334  N.  Kostner 
Ave.,  Chicago.  111. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia.  Pa. 

RAWSON  ELECTRICAL  INSTRU- 
MENT CO.,  4 Norfolk  St.,  Cambridge, 
Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOTTSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  New’ark,  N.  J. 

VOLTAPE. — Trade  name  for  insulating 
tape  manufactured  by  the  Res-Pro  Insu- 
lating Co.,  Inc.,  Boston,  Mass. 

VOLTAX  CO. — Bridgeport,  Conn.  Man- 
ufacturer of  insulating  paints  and  var- 
nishes. 

VOLTMETER  MULTIPLIERS.  — See 

Multipliers,  voltmeter  and  wattmeter. 

VOLTMETER  SWITCHES.  — See 
Switches,  switchboard  instrument. 

VOLTMETERS.  AUTOMOBILE  AND 
ELECTRIC  VEHICLE.— These  are  small 
electrodynamometer  or  D’Arsonval  type 
instruments  designed  especially  to  be  sim- 
ple and  rugged  to  withstand  the  constant 
vibration  of  the  vehicle.  They  are  not  re- 
quired to  be  as  accurate  as  the  larger 
instruments  of  these  types,  the  accuracy 
being  sacrificed  for  compactness  and  rug- 
gedness. 

The  instruments  are  mounted  in  pressed- 
metal  circular  cases  with  glass  covers  and 
are  suitable  for  flush  mounting  on  the 
dashboard  of  the  automobile  or  vehicle. 
They  are  generally  from  2 to  3 ins.  in 
diameter.  They  are  made  in  a number  of 
ranges  up  to  about  120  volts  maximum, 
and  with  zero-center  or  zero-left  scales. 

Manufacturers: 

American  Ever  Ready  Works  of  Na- 
tional Carbon  Co.,  Inc.,  Thompson 
Ave.  & Orton  St..  Long  Island  City. 
N.  Y.  “Eveready.” 

Canadian  General  E’ectric  Co.,  Ltd..  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 
“Columbia." 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Instrument  construction 
is  a novel  application  of  D’Arsonval 
permanent  magnet  type'.  An  excellent 
example  of  fine  design  and  high  grade 
instrument  work  applied  to  a miniature 
design.  (Bulletin  46045.)  See  adv. 
pages  1203-1223. — Adv. 

JewTel!  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St..  Minneapolis,  Minn. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y.  “Handy  Auto.” 

Splitdorf  Electrical  Co.,  98  Warren  St.. 
Newark  N J 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTMETERS.  BATTERY  OR  POCK- 
ET.— Small  rugged  instruments  used  for 
storage-battery  testing  in  a battery  ser- 
vice station  or  garage  or  of  such  size  that 
they  may  be  slipped  in  a cont  pocket  and 
used  for  general  testing  purposes.  Those 
intended  especially  for  battery  service 
generallv  have  one  terminal  in  the  form 
of  a spike  that  is  placed  on  one  of  the 
battery  terminals.  The  other  voltmeter 
terminal  may  then  he  connected  by  a flex- 
ible lead  to  any  other  desired  battery 
terminal.  These  are  sometimes  made  "with 
molded  composition  cases,  so  as  to  be 
acidproof. 

The  principle  used  in  most  instruments 
is  that  of  the  D’Arsonval  or  moving-coil 
instrument.  The  pocket  types  are  gener- 
ally mounted  in  metal  cases  and  have  twro 
or  more  binding  posts,  depending  on  the 
number  of  voltage  ranges. 


Battery-testing  voltmeters  generally  have 
zero-center  scales  and  a range  of  3-0-3 
volts.  The  pocket  voltmeters  often  have 
similar  ranges,  but  are  also  made  with 
higher  ranges  up  to  150  volts. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 

1601-1603  S.  Michigan  Ave.,  Chicago, 
111.  “Ambu.” 

American  Ever  Ready  Works  of  Na- 
tional Carbon  Co..  Inc.,  Thompson 

Ave.  & Orton  St..  Long  Island  City, 
N.  Y.  “Eveready.” 

Bunnell  & Co.,  J.  H.,  32  Park  Place, 
New  York,  N.  Y.  “Bunnell.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co..  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 
“Columbia.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 

Can.  “Westinghouse.” 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Eldredge  E’ectric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  "Advance.” 

Etna  Electric  Works,  410  E.  15th  St.. 
New  York,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Instruments  constructed 
on  the  Thomson  inclined  coil  principle 
and  designed  in  such  a way  that  a 
strong,  accurate  and  exceedingly  per- 
manent structure  is  obtained.  The 
moving  elements  are.  mounted  in 
sapphire  jewels,  while  the  controlling 
force,  damping  and  scale,  are  of 
equally  fine  construction.  Furnished  In 
75.  150  and  300-volt  sizes.  (Bulletin 
46046.)  See  adv.  pages  1203-1223. — Adv. 

General  Platers'  Supply  Co..  Inc.,  489-493 
Broome  St.,  New  York,  N .Y. 

Hoyt  Electrical  Instrument  Works,  Pen- 
acook.  N.  H.  “Hoyt.” 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  HI.  “Jewell.” 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

Minnesota  Storage  Battery  Co.,  208-210 
N.  4th  St.,  Minneapolis,  Minn. 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PL. 
Newark,  N.  J.  “Rollinson.” 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Aves.,  Cleveland,  Ohio.  “Co- 
lumbia.” 

Pignolet,  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen -Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown. Philadelphia,  Pa. 

Readrite  Meter  Works,  BlufTton,  Ohio. 
“Readrlte.” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Service  Station  Supply  Co.,  30-32  Lamed 
St.,  Detroit,  Mich.  “Hyrate  Cadmo.” 

WESTINGHOUSE  ELECTRIC  A MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTMETERS,  CONTACT-MAKING.— 
Strictly  speaking,  the  device  known  by  this 
name  Is  not  a voltmeter  but  a multicircuit 
differentially  wound  con  tact -making  relay 
and  line-drop  compensator  combined.  It 
is  used  in  connection  with  automatic  volt- 
age-regulating apparatus  for  feeders  and 
transmission  lines.  It  consists  of  a sole- 
noid having  a number  of  windings.  One 
winding  produces  a magnetic  flux  propor- 
tional to  the  pressure,  another  carries  cur- 
rent in  proportion  to  the  load  and  opposes 
the  flux  due  to  the  feeder  pressure.  This 
counter  force  is  adjustable  by  means  of 
taps  from  the  winding.  As  the  load  varies 
the  plunger  makes  contacts  which  control 
the  voltage-regulating  apparatus  to  main- 
tain a uniform  voltage. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Electric  Co.,  434  Shelby  St,,  De- 
troit, Mich. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  “G-E.”  (See  adv.  pages 
1203-1223.) 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  III.  “Jewell.” 

Pignolet,  Louis  M.,  78-80  Cortlandt  St.. 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia.  Pa. 

Roller- Smith  Co.,  233  Broadway.  New 
York,  N.  Y. 

WESTINGHOTTSE  ELECTRIC  A MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

VOLTMETERS.  ELECTROSTATIC.  — 
The  principle  of  operation  of  this  ty  pe  of 
voltmeter  Is  that  of  attraction  and  repul- 
sion between  electric  charges.  The  essen- 
tial elements  of  such  instruments  are  a 
movable  vane  or  set  of  vanes  and  corre- 
sponding stationary  vanes  or  quadrants 
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ulated  from  the  movable  element.  When 
movable  and  stationary  elements  are 
ositely  charged  the  resulting  attraction 
ses  a deflection. 

hey  are  especially  well  adapted  for 
isuring  alternating  voltages,  but  may 
' be  used  for  direct  voltages.  Some  of 
r advantages  over  other  types  of  volt- 
ers  are  their  freedom  from  errors  due 
requency,  power-factor,  wave  form,  ex- 
al  magnetic  fields  and  self-heating. 
v absorb  no  energy  at  ordinary  fre- 
icies  and  hence  have  no  disturbing  in- 
ices  on  the  circuits  to  which  they  are 
ected. 

low-voltage  circuits  the  actuating 
s are  small  and  hence  to  measure 
; with  a satisfactory  degree  of  ac- 
:y  the  electrostatic  voltmeter  must 
ery  sensitive  and  delicate;  therefore 
seldom  used  for  low  voltages.  For 
voltages,  from  800  volts  up,  the  in- 
lents  are  made  much  more  rugged, 
tiovable  element  being  pivoted  be- 
i Jeweled  bearings.  In  order  to  se- 
a relatively  large  actuating  force 
comparatively  low  voltages,  up  to 
olts.  Lord  Kelvin  devised  the  multi- 
,r  form.  This  consists  of  a series 
drants  or  fixed  plates  one  above  the 
and  between  them,  attached  to  the 
is  a number  of  vanes, 
type  of  electrostatic  voltmeter  con- 
f a series  of  fixed  and  variable  con- 
3.  The  operating  element  is  im- 
in  a high  grade  of  oil  which  in- 
: the  insulation,  the  actuating  force 
same  potentials,  and  also  buoys  up 
vable  element,  thereby  diminishing 
friction. 

the  Kelvin  multicellular  and  the 
ier  type  referred  to  are  damped  by 
riction.  Some  other  makes  are 
by  a vane  moving  between  the 
a permanent  magnet.  These  volt- 
are  made  for  potentials  as  high  as 
volts. 

acturers: 

?an  Radio  & Research  Corp.,  21 
Row,  New  York,  N.  Y. 
an  General  Electric  Co.,  Ltd.,  212 
St.,  W.,  Toronto,  Ont.,  Can. 
Electric  Co.,  434  Shelby  St.,  De- 
Mich. 

tAL  ELECTRIC  CO..  Schenec- 
N.  Y.  Two  types  of  this  instru- 
are  manufactured:  the  vane  type 
otentials  of  3,  5 and  10  kv.,  and 
an  type  for  use  up  to  50,000  volts, 
voltmeter  is  fitted  with  resistance 
is  a protection  against  excessive 
its  in  case  the  voltage  should 
Fer  both  electrodes.  Above  50  kv. 
>here  spark  gap  is  recommended, 
tin  46110.)  See  adv.  pages  1203- 
Adv. 

fray  Co.,  64-70  Johnson  St.,  Ger- 
wn,  Philadelphia,  Pa. 

N ELECTRICAL  INSTRUMENT 
Norfolk  St.,  Cambridge,  Mass, 
nith  Co.,  233  Broadway,  New 
N.  Y. 

GHOUSE  ELECTRIC  & MFG. 
ast  Pittsburgh,  Pa.  (See  display 
iges  1395-1402.) 

TERS,  MILLI. — These  are  per- 
gnet  movable-coil  type  instru- 
eflned  construction  and  low  re- 
They  will  give  a full  scale  de- 
potential differences  as  low  as 
or  20  millivolts.  Such  low- 
truments  are  subject  to  tem- 
rors  for  which  corrections  must 
Instruments  of  200- millivolt 
ibove  requiring  no  temperature 
are  regularly  made,  with  max- 
58  up  to  1 volt.  These  volt- 
?enerally  used  for  special  test- 
s and  laboratory  work  and 
~e  generally  of  the  portable 
?d  in  a wooden  or  metal  pro- 
Switchboard  millivoltmeters 
l in  some  cases,  and  they  have 
about  50  to  800  millivolts, 
vith  suitable  shunts  millivolt- 
ommonly  used*as  ammeters. 

*er«: 

leneral  Electric  Co.,  Ltd.,  212 
W.,  Toronto,  Ont.,  Can. 
Vestinghouse  Co.,  Ltd.,  Sart- 
Hyler  Sts.,  Hamilton,  Ont., 
estinghouse.” 

;tric  Co.,  434  Shelby  St.,  De- 
h. 

ELECTRIC  CO.,  Schenec- 
\ Portable  instruments  con- 
»n  I>\A.rsonval  principle,  high 
very  accurate.  Made  In  va- 
cities.  (Bulletin  46044.)  See 
1203-1223.— Adv. 
trical  Instrument  Co.,  1650 
.,  Chicago,  111.  “Jewell.” 


Pignolet.  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Pyrolectric  Instrument  Co.,  636-640  E. 

State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St..  Ger- 
mantown, Philadelphia,  Pa. 

RAVVSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 
Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Sticht  & Co.,  Herman  H.,  15  Park  Row, 
New  York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 
Wilson-Maeulen  Co.,  Inc.,  730  E.  143rd 
St.,  New  York,  N.  Y. 

VOLTMETERS,  PORTABLE,  A.  C.— 

These  are  of  either  the  electrodynamo- 
meter, movable-vane  or  induction  types. 
They  do  not  differ  essentially  from  the 
switchboard  instruments  of  the  same 
types,  except  in  size  and  portability.  They 
are  mounted  in  wooden  cases,  as  a rule, 
with  a carrying  handle  on  the  top.  They 
should  always  be  used  In  the  horizontal 
position  to  avoid  errors  due  to  unbalanc- 
ing of  the  moving  element. 

Portable  voltmeters  of  this  type  are  used 
for  general  testing  and  laboratory  work, 
especially  where  high  accuracy  is  desired, 
most  of  the  instruments  being  accurate 
to  within  Vx  to  *6  of  1%.  They  are  gener- 
ally free  from  temperature,  wave  shape, 
or  frequency  errors  within  ordinary  limits. 
The  moving  elements  are  always  effective- 
ly damped  to  permit  instantaneous  read- 
ing. They  are  made  with  ranges  up  to 
750  volts  for  direct  connection  to  the  cir- 
cuits. Higher  voltages  may  be  read  by 
using  lower-range  voltmeters  with  suitable 
potential  transformers. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Instruments  constructed 
on  the  direct-reading  dynamometer 
principle,  with  good  mechanical  con- 
struction and  neat  in  appearance.  Self- 
contained  in  capacities  ranging  from 
75  to  750  volts.  For  voltages  above 
750  a potential  transformer  can  be  fur- 
nished. (Bulletin  46044.)  See  adv. 
pages  1203-1223.— Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 
Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 
Kermel  Apparatus  Co.,  Cambridge, 
Mass. 

Pignolet,  Louis  M.,  78-80  Cortlandt  St- 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St..  Cambridge,  Mass. 
Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTMETERS,  PORTABLE,  A-C.  AND 
D-C. — Portable  Instruments  for  use  on 
either  a-c.  or  d-c.  circuits  are  generally  of 
the  electrodynamometer  type  in  the  better 
grades  and  the  hot-wire  and  movable-vane 
types  in  the  less  expensive  forms.  They 
are  used  for  the  same  purposes  as  the  sep- 
arate a-c.  and  d-c.  portable  voltmeters, 
mostly  for  laboratory  work  and  general 
testing  involving  either  direct  or  alternat- 
ing currents.  The  electrodynamometer 
type  gives  very  accurate  readings  and  is 
quite  free  from  errors  due  to  temperature, 
wave  form  or  frequency  variations.  These 
Instruments  are  usimlly  shielded  and  well 
damped  and  have  the  moving  elements 
mounted  on  jewel  bearings,  and  the  whole 
unit  enclosed  in  a wooden  case.  Various 
ranges  up  to  about  750  volts  maximum  are 
used. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 
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Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  instrument  is  of  the 
dynamometer  type  and  is  contained  in 
a*  mahogany  case.  A small,  light- 
weight, thoroughly  dependable  instru- 
ment. (Bulletin  46018A.)  See  adv. 
pages  1203-1223.— Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St..  Chicago,  111.  “Jewell.” 

Kermel  Apparatus  Co.,  Cambridge, 
Mass. 

Pignolet,  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Reliance  Instrument  Co.,  Inc.,  1135  W. 
Van  Buren  St.,  Chicago,  111.  “Re- 
liance." 

Roller-Smith  Co.,  233  Broadway,  New’ 
York,  N.  Y. 

WELCH  MANUFACTURING  CO.,  W. 
M.,  1516  Orleans  St.,  Chicago.  111.  Volt- 
meters and  ammeters,  a-c.  or  d-c.,  for 
general  commercial  or  laboratory  use. 


Welch  Volt-Ammeter 


High-grade  jewel  bearing  instruments. 
Guaranteed  accuracy  1%  of  scale.  All 
ranges  in  portable,  lineman’s  and 
switchboard  forms.  Catalog  pn  request. 
—Adv. 


iur  u. 


vv  i x ri.i^  

CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 


VOLTMETERS,  PORTABLE,  D-C,— 

These  voltmeters  are  almost  invariably  of 
the  movable-coil  permanent-magnet  type, 
also  known  as  the  D’Arsonval  type.  The 
general  construction  has  a rectangular  coil 
pivoted  in  the  center  and  rotating  between 
the  permanent  magnet  poles,  thus  giving 
twro  air  gaps.  Some  instruments  are  made 
with  the  coil  pivoted  on  one  side  so  that 
only  a single  air  gap  is  obtained.  The 
coil  is  usually  mounted  in  jewel  bearings 
and  is  damped  so  that  it  makes  quick 
reading  possible.  Outside  magnetic  in- 
fluences are  eliminated  by  surrounding  the 
entire  movable  element  by  the  permanent 
magnet. 


These  instruments  are  used  for  labora- 
tory or  testing  work  and  they  are  usually 
very  accurate.  They  are  made  self-con- 
tained in  ranges  from  1.5  to  750  volts, 
mounted  in  wooden  or  metal  protective 
cases.  Higher  voltage  ranges  are  obtained 
by  connecting  external  multipliers  in 
series,  thus  giving  an  exceptionally  wide 
range  with  one  instrument. 


Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Hanson  & Van  Winkie  Co., 
Ltd.,  The,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Central  Scientific  Co.,  460  E.  Ohio  St.. 
Chicago,  111. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Dongan  Electric  Mfg.  Co.,  2987  PYanklin 
St.,  Detroit,  Mich. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  DP2  instruments  self- 
contained  in  capacities  up  to  and  In- 
cluding 750  volts  and  with  a resist- 
ance of  approximately  100  ohms  per 
volt.  Double  or  triple  scale  instru- 
ments in  any  combination  can  also  be 
furnished.  See  adv.  pages  1203-1223. — 
Adv. 

Hanson  & Van  Winkle,  Newark,  N.  J. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewe’l  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Kermel  Apparatus  Co.,  Cambridge, 
Mass. 
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Pignolet,  Louis  M.f  78-80  Cortland t St., 
New  York,  N.  Y. 

Pyrolectric  Instrument  Co.,  636-640  E. 
State  St.,  Trenton,  N.  J. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa.  • 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago.  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 


VOLTMETERS.  PRECISION,  CALI- 
BRATING OR  LABORATORY  STAND- 
ARD.— These  are  of  the  permanent  mag- 
net, movable-coil  and  electrodynamometer 
types.  The  instruments  are  semiportable, 
that  Is,  they  may  be  moved,  but  it  is 
better  practice  to  mount  them  on  a fixed 
support  where  they  can  be  checked  and 
used.  The  principles  of  operation  are  the 
same  as  for  other  instruments  of  the  same 
types,  but  the  instruments  are  larger,  have 
longer  scales,  higher  resistance  and  are 
adjusted  to  a much  higher  degree  of  ac- 
curacy. The  scales  of  some  of  the  d-c. 
instruments  have  subdivided  scales  per- 
mitting closer  reading.  One  form  of  the 
electrodynamometer  type  has  a double 
scale,  one  reading  in  uniform  divisions  and 
the  other  in  volts.  A vernier  enables  ac- 
curate reading  to  one- tenth  of  a division. 
These  Instruments  are  commonly  used  for 
calibrating  other  voltmeters. 


Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Chicago  Apparatus  Co.,  701  W.  Wash- 
ington Blvd.,  Chicago,  111.  “Milvay.” 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  DL  combines  in  one 
instrument  all  voltages  met  with  in 
most  d-c.  work.  Type  PL  for  alternat- 
ing current  Is  constructed  on  the  dy- 
namometer principle  and  special  con- 
struction is  employed  to  maintain  a 
high  torque.  Instruments  with  an  ex- 
ternal multiplier  for  all  capacities. 
(Bulletin  46044.)  See  adv.  pages  1203- 
1223. — Adv. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park.  Newark,  N.  J. 

VOLTMETERS.  RECORDING  OR 
CURVE-DRAWING.— These  are  of  two 
types,  direct  acting  and  relay.  The  direct- 
acting  are  usually  of  the  permanent- mag- 
net, movable-coil  type  or  electrodynamo- 
meter type.  The  pointer  is  equipped  with 
some  form  of  siphon  pen  which  traces  its 
movement  over  a clock-operated  chart.  On 
account  of  the  friction  of  the  pen,  these 
instruments  do  not  have  a very  high  de- 
gree of  accuracy.  This  is  especially  true 
of  low- range  instruments. 

To  obviate  this  difficulty,  one  maker  has 
attached  a lever  to  the  clock  mechanism 
in  such  a way  that  at  intervals  of  one 
minute  it  presses  the  pointer  against  a 
smoked  chart,  leaving  the  pointer  free  in 
the  meantime.  In  other  instruments  an 
inked  ribbon  is  interposed  between  the 
pointer  and  the  paper  chart.  Such  instru- 
ments do  not  record  any  fluctuations  of 
less  than  a minute  duration. 

In  the  relay  type  of  recording  voltmeter, 
the  recording  mechanism  is  operated  by  a 
separate  source  of  current  through  con- 
tacts which  are  actuated  by  the  voltage 
whose  fluctuations  are  to  be  recorded. 

These  voltmeters  are  made  for  use  on 
both  a-c.  and  d-c.  circuits,  generally  oper- 
ating with  external  multipliers  or  poten- 
tial transformers,  although  the  lower  volt- 
age circuits  permit  direct  connection. 

Manufacturers: 


BRISTOL  CO.,  THE.  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 


ESTERLINE-A  NGUS  CO.,  THE, 
Lemcke  Annex.  Indianapolis,  Ind.  See 
Instruments,  electrical,  curve  drawing, 
graphic  recording  or  printing,  misoel. — 
Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Instruments  of  the  round 
pattern  type  having  circular  charts 
eight  inches  in  diameter.  Furnished 
for  both  alternating  and  direct  current 
up  to  and  including  750  volts.  Type 
CR  Is  made  in  three  sites,  90-130, 
180-260,  450-650  volt  capacity.  Strip 
chart  instruments  with  - 8-day  clocks 
also  furnished  in  above  sites.  (Bulle- 
tin 46047.)  See  adv.  pages  1203-1223. — 
Adv. 

Queen-Gray  Co..  64-70  Johnson  St..  Ger- 
mantown. Philadelphia.  Pa. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

VOLTMETERS,  SPECIAL  AND  MIS- 
CELLANEOUS.— Voltmeters  are  made  in 
some  types  other  than  those  described 
herewith  to  be  used  for  special  voltage 
measurements.  Examples  of  this  are  the 
hot-wire  voltmeters  used  on  radio  and 
other  high-frequency  circuits  because  they 
are  practical’v  not  affected  by  changes  in 
frequency.  For  some  purposes  in  testing 
work  it  Is  desirable  to  measure  the  crest 
of  a wave  or  the  maximum  voltage  value. 
Crest  voltmeters  have  been  devised  for 
this  purpose.  They  are  used  with  the 
condenser  type  bushing  of  a testing  trans- 
former. The  principle  Is  that  the  average 
value  of  the  half  wave  of  the  charging 
current  in  a condenser  bushing,  flowing  in 
and  out  of  the  bushing  when  it  is  sub- 
jected to  a voltage  strain,  is  proportional 
to  the  crest  of  the  voltage  wave. 

Manufacturer: 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St..  Cambridge,  Mass. 

VOLTMETERS,  SWITCHBOARD  OR 
PANEL,  A-C. — Voltmeters  for  a-c.  circuits 
arranged  for  switchboard  mounting  are 
verv  widely  used  and  have  been  more 
standardized  than  d-c.  instruments  as  re- 
gards size,  etc.  They  are  almost  always 
made  with  circular  cases  and  are  arranged 
both  for  surface  and  flush  mounting. 
Three  types  of  voltmeters  are  commonly 
found.  They  are  the  soft  iron  vane,  in- 
duction and  electrodynamometer  types.  In 
addition  the  electrostatic  and  hot-wire 
voltmeters  are  occasionally  used,  the  for- 
mer for  Mgh  voltages  and  the  latter  for 
high  frequencies. 

All  of  the  three  principal  types  have 
about  the  same  accuracy.  The  induction 
type  instruments  have  a much  longer 
scale  for  the  same  diameter  case  than  any 
of  the  other  type  instruments  and  may  be 
read  accurately  on  the  upper  parts  of  the 
scale.  They  are  usually  not  affected  by 
ordinary  variations  in  wave  form,  fre- 
quency or  temperature. 

Because  of  the  voltage  of  the  circuits 
on  which  many  of  these  voltmeters  are 
placed  they  are  often  operated  with  suit- 
able potential  transformers.  The  maxi- 
mum range  for  direct-connected  instru- 
ments is  about  750  volts;  above  350  voHs 
the  series  resistors  are  usually  externally 
mounted  or  potential  transformers  used. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Detroit  Electric  Co.,  434  Shelby  St..  De- 
troit, Mich. 

Eldredge  Electric  Mfg.  Co..  3 Post  Office 
Sq.,  Springfield,  Mass.  “Midget.” 

Ferranti  Meter  & Transformer  Co.,  Ltd.. 
26  Noble  St..  Toronto.  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A complete  line  of  these 
instruments  similar  in  general  charac- 
teristics to  a-c.  switchboard  ammeters 
for  similar  service,  which  see  for  gen- 
eral description. — Adv. 

HiWok  Electrical  Instrument  Co..  The. 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St..  Chicago.  IP.  “Jewell.” 

NORTON  ELECTRICAL  INSTRUMENT 
CO..  THE,  Manchester.  Conn. 

Pignolet.  IiOuis  M„  *78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO..  4 Norfolk  St..  Cambridge,  Mass. 

RoPer-Smith  Co.,  233  Broadway.  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTMETERS.  SWITCHBOARD  OR 
PANEL,  D-C. — Voltmeters  for  switchboard 
mounting  for  use  on  d-c.  circuits  are  al- 
ways of  the  moving-coil  permanent  mag- 
net type.  They  are  made  in  a number  of 
forms  and  sizes  for  different  types  of 
mounting,  such  as  round,  fan-shaped  and 
edgewise  instruments  for  either  flush  or 
surface  mounting  and  with  or  without  il- 
luminated dials.  They  vary  in  size  from 
instruments  3 ins.  in  diameter  to  those 
having  a scale  approximately  38  ins.  long. 

Voltmeters  of  this  type  are  usually  made 
with  ranges  up  to  750  volts,  any  higher 
voltage  readings  being  obtained  by  means 
of  multipliers.  In  most  cases  the  instru- 
ments are  only  self-contained  for  the  low- 
er voltages,  up  to  about  300  volts,  and 
above  that  have  the  multipliers  mounted 
behind  the  board.  In  the  larger  sizes, 
many  voltmeters  have  illuminated  dials, 
having  one  or  more  lamps  placed  behind 
the  instrument  so  that  the  figures  and 
pointer  may  be  seen  from  a distance. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Connecticut  Dynamo  & Motor  Co..  The. 
Lyons  Ave.  & Colt  St.,  Irvington.  N.  J. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit, Mich. 

Dongan  Electric  Mfg.  Co.,  2987  Frank- 
lin St.,  Detroit.  Mich. 

Eldredge  Electric  Mfg.  Co.,  3 Post  Office 
Sq.,  Springfield,  Mass.  “Midget.” 

Elv,  C.  Upham,  50  Vesey  St.,  New  York. 
N.  Y. 

Ferranti  Meter  & Transformer  Co.,  Ltd.. 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  D’Arsonval  construction. 
High  accuracy,  rugged,  well  damped 
and  neat  in  appearance  (Bulletin 
46045.)  See  adv.  pages  1203-1223. — Adv. 

Hickok  Electrical  Instrument  Co..  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  III.  “Jewell.” 

NORTON  ELECTRICAL  INSTRUMENT 
CO..  THE,  Box  V,  Manchester,  Conn. 
Manufacturer  of  voltmeters  and  am- 
meters of  both  direct  and  alternating 
current  in  a variety  of  sizes  for 
switchboard  work. — Adv. 

Pignolet.  Louis  M.,  78-80  Cortlandt  SL. 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St..  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St..  Cambridge,  Maas. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

Sholder-Excel  Mfg.  Co.,  The,  Clyde. 
Ohio. 

Somerville  Radio  Laboratory,  102  Heath 
St.,  Somerville,  Mass. 

WELCH  MFG.  CO..  W.  M.,  1516  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co..  Wav- 
erly  Park,  Newark,  N.  J. 

VOM  BAUR,  C.  H.— 50  Church  St..  New 
York,  N.  Y.  Manufacturer  of  electric 
furnaces. 

VON  SCHLEGELL.— Trade  name  for 
electric  furnaces  manufactured  by  the  In- 
dustrial Electric  Furnace  Co.,  63  W.  Jack- 
son Blvd.,  Chicago,  III. 

VOORBESTITE.— Trade  name  for  pack- 
ing manufactured  by  the  Voorhees  Rubber 
Mfg.  Co.,  20-56  Bostwick  Ave..  Jersey 
City.  N.  J. 

VOORHEES  RUBBER  MFG.  CO.— Jer- 
sey City,  N.  J.  Manufacturer  of  mechan- 
ical rubber  goods.  President,  J.  J.  Voor- 
hees: secretary,  J.  J.  Voorhees.  Jr.;  treas- 
urer, F.  D.  Voorhees;  sales  manager.  G.  F. 
Coveil.  Main  office,  20-56  Bostwick  Ave.. 
Jersey  City,  N.  J.  Branch  office,  30  Reade 
St..  New  York,  N.  Y. 

VORTEX. — Trade  name  for  motor-driv- 
en dishwashers  manufactured  by  the  Ham- 
ilton-Low Co.,  Jersey  City,  N.  J. 

VORTEX.  — Trade  name  for  electric 
pumps  manufactured  by  the  Lawrence 
Pump  & Engine  Co.,  Lawrence,  Mass. 

VOSMAER  OZONIZER.— A high-tension 
apparatus  for  converting  atmospheric  air 
into  ozone. 

VOSS. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Voss 
Bros.  Mfg.  Co..  Davenport,  Iowa. 

VOSS  BROS.  MFG.  CO.— Davenport 
Iowa.  Manufacturer  of  electric  w&snlng 
machines.  Business  established  1877. 
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lent,  W.  H.  Voss;  vice-president,  J. 
>ss;  secretary  and  general  manager, 
. Voss;  treasurer,  F.  P.  Voss;  sales 
;er,  E.  F.  Voss.  Sales  representa- 
Electric  Appliance  Co.,  Pittsburgh, 
)klahoma  City  Hardware  Co.,  Okla- 
City,  Okla.;  Heyman  Weil  Co.,  San 
sco,  Cal.;  R.  M.  Burton,  Seattle, 
; J.  H.  Ashdown  Hardware  Co., 
oeg,  Man.;  P.  T.  Legare  & Co.,  Que- 
an. 

LR01D.— Trade  name  for  portable 
; lamps  manufactured  by  the  Fine 
Toduct  Co.,  4311  Grand  Blvd.,  Chi- 
ll 

tY  CO.— Marshalltown,  Iowa.  Man- 
er  of  spark  plugs,  etc. 

ELAND.— Trade  name  for  radio  os- 
3 manufactured  by  the  Leeds  & 
ip  Cp.,  4901  Stenton  Ave.,  Philadel- 
a. 

•LAND,  B.  F. — 411  Commonwealth 
)enver.  Cola  Manufacturer  of  wood 
ns.  Business  established  1898.  Sole 
B.  F.  Vreeland.  Mills,  Washington 
gon. 

ABESTON.— Trade  name  for  sheet 
estos  rope  packing  manufactured 
Johns-Pratt  Co.,  556  Capitol  Ave., 
!,  Conn. 

ALUN. — Trade  name  for  insulat- 
ing manufactured  by  the  Ameri- 
isive  Metals  Co.,  Hudson  Terminal 
ew  York,  N.  Y. 

W. — Trade  name  for  Are  alarm 
anufactured  by  J.  H.  Bunnell  & 
ark  PL,  New  York,  N.  Y. 


sticks.  Business  established  1920.  Presi- 
dent, secretary  and  treasurer,  Frank  E. 
Glassman;  vice-president.  Frank  A.  Cahn; 
sales  manager,  Adolph  M.  Glassman. 

VULCAN  CRUCIBLE  STEEL  CO.— All- 
quippa,  Pa.  Manufacturer  of  electric  fur- 
nace and  magnet  steel.  President  S.  G. 
Stafford;  vice-president,  Joseph  A.  Kelly; 
secretary  and  treasurer,  W.  A.  Campbell. 
Main  office,  Aliquippa,  Pa.  Branch  offices, 
16  S.  Clinton  St.,  Chicago,  111.;  Detroit, 
Mich.;  Boston.  Mass.;  New  York.  N.  Y. 

VULCAN  ELECTRIC  CO.— 239  So.  Los 
Angeles  St.,  Los  Angeles,  Cal.  Manufac- 
turer of  X-Ray  and  high-frequency  elec- 
trotherapeutic  apparatus.  Business  estab- 
lished 1920.  President,  I.  W.  Gleason; 
secretary,  treasurer  and  general  manager, 
W.  W.  Sweeney. 

VULCAN  ELECTRIC  HEATING  CO.— 
107  W.  13th  St.,  New  York,  N.  Y.  Manu- 
facturer of  electric  heating  devices.  Busi- 
ness established  1906.  F.  J.  Holmes,  pres- 
ident. 

VULCAN  ENGINEERING  SALES  CO.— 
1765  Elston  Ave.,  Chicago,  III.  Manufac- 
turer of  motor-driven  foundry  equipment. 
President,  P.  W.  Gates;  vice-presidents, 
H.  Woodland,  A.  F.  Jensen;  secretary  and 
treasurer,  S.  K.  Stockton. 

VULCAN  FUEL  ECONOMY  CO.— 829A 
Transportation  Bldg.,  Chicago,  111.  Manu- 
facturer of  insulating  paints.  Business 
established  1906.  President,  George  L. 
Simonds;  vice-president  and  treasurer, 
Thornton.  M.  Pratt;  secretary  and  general 
manager,  Eugene  Murray- Aaron.  Facto- 
ries, Chicago,  111.,  and  Mishawaka,  Ind. 


kN.— Trade  name  for  'welding 
I manufactured  by  the  Cortland 
Compound  Co.,  Cortland,  N.  Y. 

N. — Trade  name  for  storage  bat- 
nufactured  by  the  Croftan  Stor- 
ey Co.,  423-5  W.  Queen  St.,  To- 
t..  Can. 

N. — Trade  name  for  electric 
iters  manufactured  by  the  In- 
is Electric  Heater  Corp.,  Root 
falo,  N.  Y. 

Y. — Trade  name  for  flue  gas 
istruments  manufactured  by  the 
. Pierce  Co.,  45  N.  Division  St., 

. Y. 

4. — Trade  name  for  soldering 
e,  fluid,  acid  and  sticks  manu- 
v the  Vulcan  Chemical  Co.,  1940 
St.,  Chicago,  111. 

I. — Trade  name  for  X-ray  and 
mey  electrotherapeutic  apparat- 
y the  Vulcan  Electric  Co.,  239 
geles  St.,  Los  Angeles,  Cal. 

. — Trade  name  for  soot  blowers 
ed  by  the  Vulcan  Soot  Cleaner 
> E.  Long  Ave.,  Du  Bois,  Pa. 

— Trade  name  for  - vises,  pipe 
etc.,  manufactured  by  J.  H. 
Co.,  Brooklyn,  N.  Y. 

ASBESTOS  MFG.  CO.— 95 
lew  York,  N.  Y.  Manufacturer 
taj>e,^p^cking,  paper,  etc.  Fac* 

CHEMICAL  CO.  — 194Q  W. 
Chicago,  111.  Manufacturer  of 
ilts,  paste,  fluid,  acid  and 


VULCAN  IRON  WORKS.— 730  S.  Main 
St.,  Wilkes-Barre,  Pa.  Manufacturers  of 
electric  mine  locomotives,  hoists,  coal 
crushers,  etc.  Business  established  1849. 
President,  S.  T.  Nicholson;  vice-president 
and  treasurer,  George  Nicholson;  secre- 
tary, Fred  O.  Smith;  sales  manager, 
George  H.  Brown.  Factories,  South 
Wilkes-Barre  and  West  Pittston,  Pa.  Sales 
representatives.  Keiser-Geismer  Engineer- 
ing Co.,  Birmingham.  Ala.;  Crawford  & 
Cameron.  2218  Farmers  Bank  Bldg.,  Pitts- 
burgh, Pa. 

VULCAN  MFG.  CO.— 1511  Cypress  Ave., 
Kansas  City,  Mo.  Manufacturer  of  elec- 
tric washing  machines  and  motor-driven 
air  compressors.  Business  established 
1905.  President  and  general  manager,  W. 
S.  Swift;  vice-president,  A.  J.  Bauer;  sec- 
retary and  treasurer,  W.  C.  Bauer;  sales 
manager,  J.  E.  -Kieth. 

VULCAN  SOOT  CLEANER  CO.,  INC., 
THE. — Du  Bois,  Pa.  Manufacturer  of  soot 
cleaners,  superheaters  and  economizers. 
President,  D.  E.  Hibner;  vice-president 
and  general  manager,  F.  W.  Linaker; 
vice-president  and  sales  manager,  G.  L. 
Simonds;  secretary,  T.  M.  Bruback.  Main 
office,  20  E.  Long  Ave.,  Du  Bois,  Pa. 
Branch  office,  828  Transportation  Bldg., 
Chicago,  111. 

VULCANIZED  FIBER  RODS,  SHEETS. 
ETC. — Vulcanized  or  hard  fiber  is  a hard 
dense  material  made  principally  of  paper 
and  cellulose.  Cellulose  is  obtained  from 
cotton  rag  stock.  Zinc  chloride  and  color- 
ing matter  are  also  used  in  the  process. 
Hard  or  vulcanized  fiber  has  almost  the 


same  properties  as  the  softer  more  flexible 
grades  ordinarily  called  “fiber.”  * Impreg- 
nation or  treatment  of  vulcanized  fiber  im- 
proves the  quality  in  a marked  degree. 

Vulcanized  fiber  is  rolled  and  formed 
into  sheets  and  rods,'  and  often  treated 
with  Bakelite  or  other  molded  insulating 
compounds.  Impregnated  fiber  is  also  used 
for  conduits  for  inside  construction.  The 
sheets  and  rods  and  tubes  are  also  used 
for  various  other  manufacturing  purposes. 

Manufacturers: 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass. 

Continental  Fibre  Co.,  Newark,  Del. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  “Diamond  F.” 

Keystone  Fibre  Co.,  Yorklyn,  Del. 

Mikesell  Bros.  Co.,  156  N.  LaSalle  St., 
Chicago,  111.  “Mibroco.” 

Russell  Specialty  Mfg.  Co.,  2944  W.  Lake 
St.,  Chicago,  111. 

Spaulding  & Sons  Co.,  Inc.,  J..  300 

Wheeler  St..  Tonawanda,  N.  Y. 

VULCANIZERS,  ELECTRIC.— Apparat- 
us for  treating  rubber  during  vulcanizing 
operations  by  the  application  of  heat,  reg- 
ulated in  degree  and  generated  in  electric 
heating  elements.  Such  electrically  heat- 
ed vulcanizers  have  the  advantage  of  ab- 
solute and  exact  control  of  temperature 
so  as  to  attain  very  thorough  vulcaniza- 
tion. They  have  been  used  in  tire  repair 
work  and  various  industrial  vulcanizing 
processes.  They  are  made  in  various  sizes 
and  forms  to  suit  the  requirements. 

Manufacturers: 

Bacon  Vulcanizer  Mfg.  Co.,  4065  Hollis 
St.,  Oakland,  Cal. 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Gwynn-Bacon  Vulcanizer  Co.,  2504  Cass 
Ave.,  SL  Louis,  Mo. 

Heintz  & Co.,  James  C.,  1319  Main  Ave., 
Cleveland,  Ohio.  “Heintz.” 

Miller,  Charles  E.,  Anderson,  Ind.  “Mil- 
ler-Anderson.” 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  111.  “Premier,” 
“Its-It.” 

Progressive  Shoe  Machinery  Co.,  3116-36 
Snelling  Ave.,  Minneapolis,  Minn. 
“Progressive.” 

Rohne  Electric  Co.,  Inc.,  2434  25th  Ave., 
S..  Minneapolis,  Minn.  “Rohne.” 

Shaler  Co.,  C.  A.,  22  Jefferson  St.,  Wau- 
pun,  Wis.  “5-Mlnute,”  “Vul-Kit” 

VUL-COT. — Trade  name  for  fiber  prod- 
ucts manufactured  by  the  American  Vul- 
canized Fibre  Co.,  Wilmington,  Del. 

VUL-KIT. — Trade  name  for  electric  vul- 
canizer manufactured  by  the  C.  A.  Shaler 
Co.,  22  Jefferson  St.,  Waupun,  Wis. 

V.  V. — Trade  nam^  for  conduit  fittings 
and  safety  switches  manufactured  by  the 
V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa. 

V.  V.  FITTINGS  CO.— Philadelphia,  Pa. 
Manufacturer  of  conduit  fittings  and  safe- 
ty switches.  President  and  treasurer, 
William  Gloeckner;  vice-president  and 
general  manager,  James  F.  Burns.  Main 
office,  711  Cherry  St.,  Philadelphia,  Pa. 
Branch  offices,  50  Church  St.,  New  York, 
N.  Y.;  308  S.  Canal  St.,  Chicago.  111. 


W 


ter  W Is  the  chemical  sym- 
lement  tungsten.  It  is  used 
neral  symbol  for  power,  ex- 
tts.  and  for  energy  or  work, 
att-hours.  The  Greek  letter 
ilch  resembles  the  form  W, 
lymbol  for  angular  velocity, 
idians  per  second. 

•ade  name  for  twist  drills, 
reamers  and  wrenches  man- 
le  Wliitman  & Barnes  Mfg. 
io. 

de  name  for  wire  manufac- 
merican  Steel  & Wire  Co., 
3t.„  Chicago,  111. 

ECTRIC  CO.— Chicago.  111. 
f electric  Irons  and  toast- 
;stat»lislied  1909.  President, 
vice-president  and  general 
Waage ; secretary,  treas- 
manager,  Edward  Florence. 
S.  Jefferson  St.,  Chicago, 


111.  Branch  offices,  6 Reade  St.,  New  York, 
N.  Y. ; Michigan  City,  Ind. 

WABASH. — Trade  name  for  locomotive 
headlights  manufactured  by  the  Star 
Headlight  & Lantern  Co.,  294  Franklin  St., 
Rochester.  N.  Y. 

WABASH  SHADE  CO.— 426  S.  Wabash 
Ave.,  Chicago,  111.  Manufacturer  of  silk 
lamp  shades.  President,  J.  W.  Caswell; 
vice-president,  George  Sylvester;  secretary 
and  treasurer,  W.  Runyan. 

WADE  MFG.  CO.,  H.  M.— Charlotte,  N. 
C.  Manufacturer  of  store  showcases  and 
wall  cases. 

WADSWORTH  ELECTRIC  MFG.  CO., 
INC. — Covington,  Ky.  Manufacturer  of 
meter  protective  devices  and  externally 
onerated  switches.  Business  established 
1917.  General  manager,*  Geo.  B.  Wads- 
worth. 

WADSWORTH  NOVELTY  MFG.  CO.— 
Wadsworth,  Ohio.  Manufacturer  of  push 
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buttons.  Business  established  1916.  Presi- 
dent, Andrew  Auble,  Jr.;  general  manager, 
Victor  Moon. 

WAFFLE  BAKERS,  ELECTRIC.  HO- 
TEL TYPE. — Cooking  utensils  usually  fur- 
nished with  double  hinged  heating  sur- 
faces especially  designed  for  baking  waf- 
fles and  provided  with  electric  heating  ele- 
ments of  considerable  capacity  and  ar- 
ranged in  banks  or  sections  suitably  con- 
trolled by  switches.  These  outfits  can 
bake  a large  number  of  waffles  at  a time, 
if  desired,  or  they  may  be  used  for  only 
one  or  two  sections.  They  have  proven 
very  satisfactory  in  hotels,  clubs  and  res- 
taurants equipped  for  electric  cooking. 

Manufacturers: 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York.  N.  Y. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

WAFFLE  IRONS,  ELECTRIC,  HOUSE. 
HOLD. — These  are  specially  designed  ap- 


Digitized  by  LjOOQLe 


WAGENER 


E M F ELECTRICAL  YEAR  BOCfc 


WALTER 


pUances  for  baking  waffles  at  the  table. 
They  are  made  with  two  heating  surfaces 
and  elements,  hinged  together,  the  heating 
surfaces  usually  being  aluminum  grids. 
They  usually  consume  about  600  watts. 

Manufacturers: 

LANDERS.  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Standard  Stamping  Co.,  The.  1st  St.  & 
7th  Ave.,  Huntington,  W.  Va.  “Arm- 
strong.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WAGENER  STEAM  PUMP  CO.,  THE.— 
Canton,  Ohio.  Manufacturer  of  acid  and 
steam  pumps. 

WAG  EN  HALS. — Trade  name  for  elec- 
tric car  headlights  manufactured  by  the 
Dayton  Mfg.  Co.,  Dayton,  Ohio. 

WAGENHORST  A CO.,  J.  H.— 704  Dol- 
lar Bank  Bldg.,  Youngstown,  Ohio.  Manu- 
facturers of  electric  blueprinting  machines 
and  arc  lamps.  Business  established  1904. 
President  and  treasurer,  John  P.  Young; 
vice-president  J.  H.  Whgenhorst;  secre- 
tary and  general  manager,  E.  G.  Perkins. 
Sales  representatives,  Eugene  Dietzen  Co., 
New  York,  N.  Y.;  Philadelphia,  Pa.; 
Washington,  Pa.;  New  Orleans.  La.;  Pitts- 
burgh, Pa.;  Chicago,  111.;  San  Francisco, 
Cal.;  Dodd  Co.,  Cleveland,  Ohio;  Multi- 
Color  Co.,  Detroit,  Mich.;  Buffalo  Blue 
Print  Co.,  Buffalo,  N.  Y. 

WAGNER. — Trade  name  for  motor-driv- 
en fioor  planers,  surfacing  and  po’ishing 
machines  manufactured  by  the  F.  Wagner 
Machine  Works,  Laurel  Hill,  N.  Y. 

WAGNER,  CARL  H.— 1944  N.  Albany 
Ave.,  Chicago,  III.  Manufacturer  of  ther- 
mometers and  hydrometers.  Business 
established  1897.  Sole  owner,  C.  H.  Wag- 
ner. 

WAGNER  ELECTRIC  MFG.  CO.— St. 
Louis,  Mo.  Manufacturer  of  motors,  gen- 
erators, transformers,  rectifiers,  etc.  Presi- 
dent and  general  manager,  W.  A.  Layman; 
vice-president,  Walter  Robbins;  treasurer. 
Robert  Lee  Hedges.  Main  office,  6400 
Plymouth  Ave.,  St.  Louis,  Mo.  Branch 
offices,  342  Newbury  St.,  Boston.  Mass.; 
16  Carlton  St.,  Buffalo,  N.  Y.;  918  S.  Mich- 
igan Ave.,  Chicago,  111.;  20  E.  9th  St.,  Cin- 
cinnati, Ohio;  2007  S.  Ervay  St.,  Dallas, 
Tex,;  5919  Woodward  Ave.,  Detroit,  Mich.; 
701  Union  Bldg.,  Cleveland,  Ohio;  922  N. 
Pennsylvania  Ave.,  Indianapolis,  Ind.;  905 
E.  15th  St..  Kansas  City,  Mo.;  1320  S. 
Grand  Ave.,  Los  Angeles,  Cal.;  501  Broad- 
way, Milwaukee,  Wis.;  1310  Nicollet  Ave., 
Minneapolis.  Minn.;  50  Church  St.,  New 
York,  N.  Y. ; 1632  Sansom  St.,  Philadelphia, 
Pa.;  530  Fernando  St.,  Pittsburgh.  Pa.;  59 
W.  Broadway.  Salt  Lake  City,  Utah;  159 
New  Montgomery  St..  San  Francisco.  Cal.; 
1114  Pioneer  Bldg.,  gt.  Paul,  Minn.;  538 
1st  Ave..  S.,  Seattle,  Wash.;  Power  Bldg.t 
Montreal,  Que.,  Can. 

WAGNER  MACHINE  WORKS,  F.  — 

Laurel  Hill,  N.  Y.  Manufacturers  of  mo- 
tor-driven floor  planers,  polishing  and  sur- 
facing machines.  F.  Wfcgner,  sole  owner. 

WAGNER-WOODRUFF  CO.  — 830  S. 
Olive  St.,  Los  Angeles.  Cal.  Manufacturer 
of  lighting  fixtures.  President  and  gen- 
eral manager,  Robert  G.  Wagner;  vice- 
president,  Oscar  Schourmer;  secretary  and 
treasurer.  E.  J.  Schweitzer. 

WAGONS,  TOWER,  ELECTRIC.— An 
electrically  propelled  wagon  used  on  elec- 
tric trolley  railways  for  repair  work  on  the 
overhead  wires,  and  provided  with  a rec- 
tangular framework  tower,  having  a tel- 
escoping extension.  This  extension  can  be 
raised  by  suitable  mechanism  so  that  men 
standing  on  its  platform  are  at  the  proper 
elevation  to  work  conveniently  on  the  ov- 
erhead wiring,  such  as  trolley  and  span 
wires,  and  all  the  fittings  of  the  aerial 
contact  system.  The  platform  and  tower 
are  insulated  so. that  men  may  safely  work 
on  charged  overhead  wires.  The  wagon 
body  is  provided  with  tool  boxes  and  bins 
for  carrying  the  repair  parts  necessary  In 
the  work.  Such  wagons  of  somewhat 
heavier  construction  and  provided  with 
wrecking  tools  and  equipment  are  called 
tower  wreck  wagons. 

Manufacturer: 

General  Vehicle  Co.,  Long  Island  City, 
N.  Y.  “G-V.” 

WAGONS,  TOWER,  GASOLIN E.— Wag- 
ons or  trucks  propelled  by  gasoline  engine, 
of  the  same  general  type  and  performing 
the  same  functions  as  described  for  Wag- 
ons. tower,  electric.  They  may  be  oper- 
ated over  streets  or  roads  not  equipped 
with  trolley  contact  wires. 

Manufacturers: 

General  Motors  Truck  Co.,  Pontiac, 
Mich. 


Leonhardt  Wagon  Mfg.  Co.,  412  E.  Sara- 
toga St.,  Baltimore,  Md. 

McCardell  & Co.,  Trenton,  N.  J. 
WAGONS,  TOWER,  HORSE-DRAWN.— 
Wagons  drawn  by  horses  of  the  same  gen- 
eral type  and  performing  the  same  func- 
tions as  above  described  for  Wagons,  tow- 
er, electric.  These  also  may  operate  on 
streets  not  provided  with  trolley  wires. 
Manufacturers: 

Leonhardt  Wagon  Mfg.  Co.,  412  E.  Sara- 
toga St.,  Baltimore,  Md. 

McCardell  & Co.,  Trenton,  N.  J. 

Milburn  Wagon  Co.,  Toledo,  Ohio. 
WAHL  MFG.  CO.— Sterling,  111.  Manu- 
facturer of  electric  vibrators. 

WAHLSTROM  TOOL  CO.  — 5520  2nd 
Ave.,  Brooklyn,  N.  Y.  Manufacturer  of 
automatic  drill  chucks.  President.  V.  J. 
Wahlstrom;  vice-president  and  general 
manager,  A.  B.  Phillips;  secretary,  George 

E.  Nace;  treasurer,  D.  H.  Haynes. 

WAHMANN  MFG.  CO.,  GEORGE  H.— 

520  W.  Baltimore  St.,  Baltimore,  Md.  Man- 
ufacturer of  incubators,  ovens,  respirators 
and  resuscitation  apparatus,  sterilizers 
and  other  electrically  heated  laboratory 
apparatus.  Business  established  1910. 
George  H.  Wahmann,  owner. 

WAIN  WRIGHT.— Trade  name  for  feed 
water  heaters  and  expansion  Joints  for 
steam  and  water  pipe  lines  manufactured 
by  the  Alberger  Pump  & Condenser  Co.. 
140  Cedar  St..  New  York,  N.  Y. 

WAITE  A BARTLETT  MFG.  do.— Long 
Island  City,  N.  Y.  Manufacturer  of  X- 
ray  and  electrotherapeutic  apparatus. 
Business  established  1880.  President.  Har- 
ry F.  Waite;  vice-president.  L.  T.  Waite: 
treasurer,  H.  D.  Garretson.  Main  office  and 
factory,  53  Jackson  Ave.,  Long  Island 
City,  N.  Y.  Branch  office,  103  Park  Ave., 
New  York,  N.  Y. 

WAKEFIELD  BRASS  CO.,  THE  F.  W. 
— Woodland  Rd.,  Vermilion,  Ohio.  Manu- 
facturer of  lighting  fixtures  and  fixture 
fittings,  spotlights  and  other  lighting  spe- 
cialties. Business  established  1906.  Presi- 
dent, F.  W.  Wakefield:  secretary  and  sales 
manager,  G.  L.  Basil;  treasurer,  R.  G. 
Kane. 

WALD  ELECTRIC  MFG.  CORP.— 248-56 
N.  10th  St.,  Brooklyn,  N.  Y.  Manufacturer 
of  motors.  President,  David  Wald;  treas- 
urer. Albert  Wald. 

WALDEN-WORCESTER,  INC.— Worces- 
ter, Mass.  Manufacturer  of  wrenches. 
President,  Lewis  E.  Be’lows;  secretary, 
Lyman  H.  Bellows:  treasurer,  Warren  S. 
Bellows.  Main  office,  Worcester.  Mass. 
Branch  offices,  Monadnock  Block.  Chicago. 
111.;  295  Broadway,  New  York,  N.  Y. : San 
Francisco,  Cal. 

WALDMAN,  J.  J.— 64-66  Murray  St.. 
New  York.  N.  Y.  Manufacturer  of  fire 
alarm  boxes,  wire  measuring  reels,  etc. 
WALDO  CO.— 45  E.  20th  St.,  New  York, 

N.  Y.  Manufacturer  of  silk  shades,  etc. 
WALDORF. — Trade  name  for  portable 

electric  lamps  manufactured  by  the  Siegel 
Light  Supply  Co.,  231  Market  St..  Philadel- 
phia, Pa. 

WALDRON  ELECTRIC  CO.— 12957  Merl 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
bell-ringing  transformers.*  Business  estab- 
lished 1915. 

WALES. — Trade  name  for  electrically 
operated  bookkeeping  and  computing  ma- 
chines manufactured  by  the  Wales  Adding 
Machine  Co.,  Wilkes-Barre,  Pa. 

WALES  ADDING  MACHINE  CO.— 
Wilkes-Barre.  Pa.  Manufacturer  of  elec- 
tric computing  and  bookeepihg  machines. 
A.  N.  Smith,  general  manager. 

WALGER. — Trade  name  for  solderless 
connectors  manufactured  by  S.  H.  Stover 
& Co.,  Chamber  of  Commerce  Bldg.,  Pitts- 
burgh, Pa. 

WALKER  A CO„  LTD.,  JAMES.— 46 
West  St.,  New  York,  N.  Y.  Manufacturer 
of  steam  packing.  Sales  representatives. 
J.  & R.  Wilson,  Inc.,  San  Francisco,  Cal.; 

O.  C.  Keckley,  318  W.  Washington  St., 
Chicago,  111. 

WALKER  A PRATT  MFG.  CO.— 31-35 
Union  St.,  Boston,  Mass.  Manufacturer  of 
electric  ranges.  President.  A.  W.  Walker; 
treasurer,  R.  D.  Walker;  sales  manager,  A. 
L.  Smith,  Jr. 

WALKER  AXLE  CO.— 72  W.  Adams  St., 
Chicago,  111.  Manufacturer  of  axles.  Fac- 
tory, East  Chicago.  Ind. 

WALKER  BROS.  CO.— 225  Walton  St., 
Syracuse,  N.  Y.  Manufacturer  of  heavy- 
duty  and  househo*d  electric  dishwashers. 
President  and  general  manager,  H.  B.  An- 
drews; vice-presidents,  W.  R.  Walker  and 

F.  A.  Walker;  secretary  and  sales  man- 
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ager,  R.  E.  Maurer;  treasurer,  G.  E. 
Loomis. 

WALKER  BROS.  A HAVI LAND.— Phil- 
adelphia, Pa.  Manufacturers  of  conduit 
fittings.  President,  Hervey  S.  Walker: 
vice-president,  Henry  F.  Haviland;  secre- 
tary and  treasurer,  H.  Newton  Walker. 
Main  office.  Otis  Bldg..  Philadelphia.  Pa. 
Branch  offices,  18  Vesey  St..  New  York, 
N.  Y.;  112  S.  16th  St.,  Philadelphia,  Pa. 

WALKER  VEHICLE  CO.— Chicago,  111. 
Manufacturer  of  electric  trucks  and  trac- 
tors. Business  established  1903.  ITesident. 
W.  A.  Fox;  vice-president  and  general 
manager,  G.  A.  Freeman;  secretary,  C.  E. 
Smith;  treasurer.  J.  T.  Doyle:  general 
sales  manager,  C.  A.  Street.  Main  office 
and  factory.  87th  & State  Sts.,  Chicago.  111. 
Branch  offices,  592  Commonwealth  Ave.. 
Boston,  Mass.;  3709  Grand  Central  Termi- 
nal Bldg.,  New  York,  N.  Y.;  22nd  & Pine 
Sts..  Philadelphia,  Pa.;  336  Ellicott  Sq.. 
Buffalo,  N.  Y. 

WALL  BRACKETS.  — See  Brackets, 
wall,  indoor,  fixture  or  lighting;  Brackets, 
wall,  outdoor,  for  insulators. 

WALL  MFG.  SUPPLY  CO..  P.— 705  Pre- 
ble Ave.,  Pittsburgh,  Pa.  Manufacturer  of 
gasoline  torches. 

WALL  PUSH  BUTTONS.— See  Push 
buttons,  wall. 

WALL  RECEPTACLES.— See  Recep- 
tacles, baseboard  and  w*all;  Receptacles, 
duplex  wall. 

WALL  STRAPS.— See  Straps,  wall. 
WALL  TELEPHONES— See  Telephones, 
wall,  central-battery  type;  Telephones, 
wall,  magneto  type. 

WALLACE. — Trade  name  for  portable 
lamps  manufactured  by  the  Greist  Mfg. 
Co.,  New  Haven.  Conn.,  formerly  A.  O. 
Penn.  Inc.,  135  Jackson  St.,  Newark,  N.  J. 

WALLACE  A CO.,  J.  D.— Chicago.  III. 
Manufacturers  of  portable  bench  machines. 
Business  established  1907.  I ‘resident,  J.  D. 
Wallace;  secretary.  C.  H.  Landis;  sales 
manager,  H.  L.  Ramsay.  Main  office  and 
factory,  1401-17  Jackson  Blvd.,  C icago. 
111.  Branch  offices  and  warehouses,  Bos- 
ton, Mass.;  Pittsburgh,  Pa.;  St.  Louis. 
Mo.;  San  Francisco,  Cal.;  30  Church  St.. 
New  York,  N.  Y.  District  offices,  Phila- 
delphia, Pa.;  Buffalo,  N.  Y.;  Detroit. 
Mich. 

WALLACE  UNIVERSAL.— Trade  name 
for  motor-driven  saws  and  planers  manu- 
factured by  J.  D.  Wallace  & Co.,  1401  W. 
Jackson  Blvd.,  Chicago,  111. 

WALLACE'S. — Trade  name  for  lightning 
rods  made  by  the  Boston  Lightning  Rod 
Co.,  7551  Boy  Is  ton  St.,  Boston,  Mass. 

WALLINGFORD  BROS.,  LTD.  — Per- 
kins, Buckingham,  Que.,  Can.  Manufac- 
turer of  mica  for  electrical  purposes. 
Branch  office,  Ottawa,  Ont.  Mines.  Per- 
kins, Que. 

WALRUS  MFG.  CO.— Decatur,  111.  Man- 
ufacturer of  showcases  for  electrical 
scores. 

WALSH  A WEIDNER  BOILER  CO., 
THE. — Chattanooga,  Tenn.  Manufacturer 
of  boilers,  tanks,  towers  and  structural 
steel.  Business  established  1S89.  Presi- 
dent. L.  W.  Lewellyn;  vice-president,  K. 
V.  Chapin;  secretary  and  treasurer.  A.  H. 
Chapman;  sales  manager.  S.  H.  Daniels. 
Main  office  and  factory,  Chattanooga. 
Tenn.  Branch  offices,  11  Broadway,  New 
York,  N.  Y.;  1007  McCall  Bldg.,  Memphis. 
Tenn.;  908  Hannan  Bldg.,  New  Orleans. 
La.;  72  Fremont  St.,  San  Francisco,  Cal. 

WALSH  CO.,  JOHN  F.— 170  North  St., 
Pittsfield,  Mass.  Manufacturer  of  solder- 
ing sticks,  commutator  brushes  and  lubri- 
cating compounds.  John  F.  Walsh,  owner. 

WALSH  ELECTRICAL  SUPPLY  CO.— 
151  W.  18th  St..  New  York,  N.  Y.  Manu- 
facturer of  plugs,  sockets  and  insulating 
materials.  President,  treasurer  and  gen- 
eral manager,  John  F.  Walsh;  vice-presi- 
dent, James  J.  Walsh;  secretary,  Chester 
N.  Rogers;  sales  manager,  John  F.  Morelli. 

WALSH  MFG.  CO..  OWEN.— 525-531  W 
26th  St.,  New  York,  N.  Y.  Manufacturer 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1864.  Part- 
nership, George  Lampart  and  Oscar 
Malnck. 

WALSH  TIE  CO.— Minneapolis,  Minn. 
Producer  of  cedar  poles  and  railway  ties. 
Business  established  1920.  ITesident.  P.  R. 
Walsh;  vice-president,  J.  C.  Kirkpatrick; 
secretary.  L.  A.  Furlong;  treasurer.  H.  S. 
Gilkey.  Main  Office,  914  Security  Bldg., 
Minneapolis,  Minn.  Branch  offices.  Duluth. 
Minn.  Treating  plant,  Gilkey.  Minn.  , 
WALTER  MOTOR  TRUCK  CO.— 227  W. 
61st  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  vehicles  and  motor  . trucks. 
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?sident,  William  Walter.  Exclusive  dis- 
inter, Fink-Dumont-Whlte,  Inc.,  405 
<ington  Ave.,  New  York,  N.  Y. 

VALTHAM  MICROMETER  DIAL 
UGE  CO.— 248  Ash  St..  Waltham,  Mass, 
nufacturer  of  micrometer  gages.  Frank 
Randall,  sole  owner. 

fALTHAM  PIANO  CO. — Becker  Ave.  & 
St.,  Milwaukee,  Wis.  Manufacturer  of 
trically  operated  pianos. 

'ALWORTH  MFG.  CO. — 'Boston,  Mass, 
mfacturer  of  valves,  fittings  and  tools 
steam,  water,  etc.  President,  Howard 
lley;  vice-presidents,  W.  P.  F.  Ayer, 
V.  Little,  J.  C.  Bannister;  sales  man- 
, L.  F.  Hamilton.  Main  office,  Boston, 
J.  Factory,  Kewanee,  111.  Branch  of- 
, New  York,  N.  Y.;  Seattle,  Wash.; 
idelphia,  I»a.;  220  N.  Desplaines  St., 
igo.  111. 

M-ZER. — Trade  name  for  electric 
manufactured  by  the  A & W Electric 
Co.,  Cleveland,  Ohio. 

AMPLER. — Trade  name  for  test  flx- 
for  all  types  of  automobile  electrical 
ment  manufactured  by  the  Dayton 
notive  Specialty  Co.,  310  E.  2nd  St. 
>n,  Ohio. 

PAK  HOLLOW  WARE  CO.,  THE. — 

koneta,  Ohio.  Manufacturer  of  guy 
rs  and  fixture  crowfeet.  Business 
ished  1901.  President.  M.  L.  John- 
vice-president,  F.  P.  Burgoyne;  sec- 
, treasurer  and  general  manager,  J. 
mes.  Sales  representative.  The  Lima 
Car  Co.,  Lima,  Ohio. 

3PLER  ELECTRIC  CO.,  INC.— Long 
City,  N.  Y.  Manufacturer  of  X- 
>paratus.  Business  established  1897. 

Harris  Ave..  Long  Island 
L Y.  Branch  office,  173  E.  87th  St., 
ork,  N.  Y. 

ID  ELECTRIC. — Trade  name  for 

• commercial  vehicles  and  heavy- 
rucks  manufactured  by  the  Ward 
V^ehicje  Co.,  S.  Fulton  Ave.,  Mt. 

Di^?CJP,,C  CO-'  INC.— 1411  Wal- 
I hiladelphia.  Pa.  Manufacturer  of 
il  wiring  devises.  Business  estab- 
tli.?’  .resident  and  general  man- 
War<1.  Jr.;  vice-president 
McNamara;  secretary  and  treas- 
«lph  P.  Ward.  Factory,  Bridesburg, 
Sales  representatives, 
te  Co.,  San  Francisco,  Cal.; 
Lilly  Electric  Co.,  Louisville,  Kv.; 
tardin  Co.,  549  Washington  Blvd., 

> ENGINEERING  WORKS,  THE 

-S. — Charleston,  W.  Va.  Manufac- 
>f  water-tube  boilers.  Business 
&d  1872.  President,  treasurer  and 
manager,  Char’es  E.  Ward;  vice- 

• Harold  M.  Ward;  secretary,  E. 


LEONARD  ELECTRIC  CO.— Mt. 
v.  Y.  Manufacturer  of  rheostats, 
s and  protective  devices.  Bust- 
blished  1898.  President,  Leonard 
dee-president  and  general  man- 
r.  Burns;  secretary  and  treasurer, 
>tt.  Sales  representatives,  West- 
f peering  Co.,  Monad  nock  Block, 
111. ; Walter  C.  Ambos  Co.,  The 
Cleveland,  Ohio;  Electric  Mate- 
589  Howard  St..  San  Francisco, 
trie  Specialties  Co.,  69  State  St., 
ich.;  William  M.  Tompkins,  The 
hiladelphia.  Pa.;  W.  W.  Gaskill. 
St.,  Boston,  Mass.;  George  W. 
Railway  Exchange  Bldg.,  St. 


MOTOR  VEHICLE  CO.— Mt. 
Y.  Manufacturer  of  electric 
I vehicles  and  heavy-duty 
usiness  established  1903.  Presi- 
A.  Ward:  vice-president,  H.  B. 
•etary  and  treasurer  and  general 
. C.  Boyers;  sales  manager,  H. 
Main  office  and  factory,  S. 
Mt.  Vernon.  N.  Y.  Branch 
Gravid  Central  Terminal  Bldg., 

-l  Lighting  co.— Detroit, 

mfacturer  of  lighting  units. 

L — Trade  name  for  oil  filters 
ed  by  the  Burt  Mfg.  Co.,  Ak- 


— Trade  name  for  medical  bat- 
factnred  by  the  Frank  S.  Betz 
n St.,  Hammond,  Ind. 

:LL  BRAIDING  MACHINE 
I Kails.  R.  I.  Manufacturer  of 
machines.  President,  Simon 
HI;  vice-president,  Arthur  A. 

treasurer.  Edwin  C.  Smith; 
ager,  Carl  Christensen. 
LLIAN. — Trade  name  for  wire 
chines  manufactured  by  the 


Wardwell  Braiding  Machine  Co.,  Central 
Falls,  R.  I. 

WARMERS,  CHOCOLATE.  — Electric 
chocolate  warmers  are  heaters  for  warm- 
ing chocolate  used  on  candy  dipping  tables. 
See  Tables,  chocolate-dipping,  electrically 
heated  and  equipment  for. 


WARMERS,  FOOD  OR  ROLL.— Warm- 
ing ovens  or  boxes  having  electric  heating 
units  controlled  by  three- heat  switches  to 
regulate  the  degree  of  heat  and  intended 
for  use  in  restaurants,  hotels,  clubs,  etc., 
for  maintaining  a moderate  temperature, 
so  that  biscuits,  rolls,  pies  and  other  food 
may  be  kept  warm  until  served. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  “Triangle  Lek- 
trik”  baby  food  warmer,  primarily  de- 
signed for  heating  infant’s  food  at  night. 
It  may  be  placed  alongside  of  bed.  and 
attached  to  current  by  10-ft.  cord  fur- 
nished with  it,  having  pendant  snap 
switch  and  •"lamp  socket  attachment 
plug. — Adv. 

Blakeslee  & Co.,  G.  S.,  Cicero,  111. 
**l31&k68l6G  ** 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point,”  “Edison.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Duparquet.  Huot  & Moneuse  Co.,  108- 
114  W.  22nd  St.,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO 
INC.,  5600  W.  Taylor  St..  Chicago.  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  ranges,  ovens  and  ap- 
pliances. A substantially  constructed 
plate  and  food 
warmer,  the  walls 
of  which  are  In- 

sulated to  conserve 
heat.  Fitted  with 
swing  type  doors 
of  substantial  con- 
struction. These 
doors  are  fitted 
with  center  brace, 
so  that  when 

closed  they  are  un- 
usually rigid.  Has  large  compartment 
fitted  with  two  units,  one  on  each  side, 
of  880  watts  each.  These  units  are  con- 
trolled by  three-heat  switch.  Fin- 

ished in  black  enamel,  nickel  trim. 
Inside  dimensions;  30  ins.  wide  by  20 
Ins.  high  by  17  ins.  deep.  Over-a’l 
dimensions:  35  ins.  wide  by  31%  1ns. 
high  by  20  ins.  deep.  See  display  adv. 
pages  1292-3.— Adv. 

We^ks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

WARMERS,  FOOT,  INDOOR.  — Metal 
foot  rests  or  stands,  having  perforated 
cases,  within  which  are  electrical  heating 
units.  They  are  units  of  high'  resistance 
and  do  not  consume  a large  current,  as 
they  are  intended  for  inside  use  and  only 
give  a moderate  temperature.  They  are 
used  especially  for  old  and  anemic  people, 
convalescents,  etc.  The  warmer  is  con- 
nected to  any  convenient  wall  receptacle 
or  lighting  outlet. 


“Hotpoint” 
Food  Warmer 


Manufacturers: 

Branston  Co..  Charles  A.,  41-45  Ellicott 
St..  Buffalo,  N.  Y. 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  5660  W.  Taylor  St„  Chicago.  111. 
“Hotpoint.”  “Edison.”  (See  display 
adv.  pages  1292-1293.) 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WARMERS,  FOOT,  OUTDOOR,  FOR 
TRAFFIC  OFFICERS,  ETC.— Foot  warm- 
ers for  outdoor  service  are  flat  ironclad 
stands,  with  an  enclosed  waterproof  heat- 
ing element,  and  designed  for  use  by  traf- 
fic officers,  watchmen,  doormen  at  hotels 
and  clubs,  sentries  and  guards,  etc.  The 
stands  are  portable,  although  quite  heavy, 
and  the  top  is  provided  with  corrugations 
to  prevent  slipping.*  A three-heat  unit  and 
corresponding  heater  switch  are  generally 
provided  so  that  the  heater  may  be  used 
in  moderately  cold,  cold  and  extremely 
cold  weather.  Heavily  protected  cord  or 
cable  is  used  for  connecting  to  the  supply 
circuit.  These  foot  warmers  add  greatly 
to  the  comfort  of  a person  whose  duty 
calls  for  standing  many  hours  in  places 


exposed  to  severe  cold  that  would  other- 
wise be  likely  to  produce  frostbitten  or 
frozen  feet. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago,  111. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  ranges,  ovens  and  ,ap- 
pliances.  An  electric  foot  warmer  use- 
ful for  the  house  and  the  office.  It  is 
easily  operated  in  electric  automobiles- 


“Hotpoint”  Foot  Warmer 


Made  of  steel  and  finished  In  polished 
nickel.  Easily  carried  about  by  han- 
dle. Has  cord,  attachment  plug  and 
Interchangeable  switch  plug.  It  is 
10x12  ins.  in  size  and  weighs  5 lbs. 
See  display  adv.  pages  1292-3.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  displav 
adv.  pages  1395-1402.) 

WARMERS.  ELECTRICAL,  FOR  HOS- 
PITAL BLANKETS,  BEDPANS,  ETC.— 

These  are  electrically  heated  devices  gen- 
erally of  the  box  or  oven  type,  for  bringing 
to  a moderately  warm  temperature,  blank- 
ets, sheets,  pillows,  bedpans  and  other  ma- 
terials placed  close  to  a bed-ridden  patient 
in  a hospital.  The  heating  elements  are 
designed  to  give  a mild  heat  to  the  articles 
placed  in  the  warmers,  as  their  object  is 
merely  to  prevent  chilling  a patient  by 
placing  cool  or  damp  objects  In  his  bed. 

Manufacturer: 

American  Sterilizer  Co.,  Erie,  Pa. 
“American.” 

WARMERS,  MILK.  IMMERSION  TYPE. 

— Heating  elements  hermetically  sealed  in 
metal  enclosures  designed  for  immersion 
in  liquids,  such  as  milk,  broth,  water,  etc. 
They  are  used  with  shiall  quantities  of  the 
liquid,  such  as  a cupful,  and  are  very  con- 
venient because  of  the  possibility  of  their 
use  direct  in  a tumbler,  cup  or  other  ves- 
sel, warming  the  liquid  in  a short  time 
without  bothering  with  pans  or  other 
warming  dishes. 

Manufacturers: 

Betz  Co.,  Frank  S„  Hoffman  St.,  Ham- 
mond, Ind. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can. 
“Hotpoint,”  “Edison.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

EDISON  ELECTRIC  APPLIANCE  CO., 
5600  W.  Taylor  St.,  Chicago,  111.  Man- 
ufacturers of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  Two  styles 
of  immersion  heaters  can  be  had. 
either  a straight  or  curved  heating 
unit.  The  straight  type  is  manufac- 


“Hotpolnt”  Immersion  Heater 


tured  in  two  sizes.  % x7  ins.  and  1x10 
ins.  The  crookneck  style  comes  in  one 
size  only,  6%x8%  ins.  Made  of  copper 
and  brass  and  finished  In  polished 
nickel.  Has  cord,  attachment  plug  and 
special  contact-plug.  See  display  adv. 
pages  1292-3.— Adv. 

LANDERS,  FRARY  & CLARK,  New 
Britain,  Conn.  “Universal.” 

Loetscher-Ryan  Mfg.  Co.,  Rock  Island, 

Russell  Electric  Co.,  140  W.  Austin  Ave.. 
Chicago,  111.  “Hold-Heet.” 
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WARMERS,  MILK,  NURSING  BOTTLE 
TYPE. — The  nursing  bottle  type  of  milk 
warmer  is  a cylindrical  container  having  a 
heating  element  in  the  bottom  and  designed 
to  be  partly  filled  with  water.  An  open- 
ing in  the  top  permits  a nursing  bottle  to 
be  inserted  and  when  the  current  is  turned 
on,  the  water  is  quickly  heated  and  this 
brings  the  bottle  and  its  contents  to  the 
proper  temperature  in  a short  time.  These 
appliances  are  usually  furnished  with  a 
cover  so  that  when  not  used  as  a nursing 
bottle  warmer,  they  may  be  used  as  a 
water  heater.  A flexible  cord  and  attach- 
ment plug  are  supplied  with  the  warmers 
for  connection  to  the  circuits. 

Manufacturers: 

AMERICA**  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.” 

American  Sterilizer  Co.,  Erie,  Pa. 

Betz  Co..  Frank  S..  Hoffman  St.,  Ham- 
mond. Ind. 

Bramhall,  Deane  Co..  261-265  W.  36th 
St..  New  York,  N.  Y.  “Deane.” 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.*” 

LANDERS.  FRARY  & CLARK,  New 
Britain.  Conn.  “Universal.” 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WARMERS,  MISCELLANEOUS.— There 
are  a large  number  of  purposes  for  which 
electric  warmers  are  used  in  manufactur- 
ing, etc.  The  forms  of  warmers  used  vary 
considerably,  depending  upon  their  pur- 
pose. Among  their  uses  are  for  warming 
wax,  paraffin,  celluloid,  hard  rubber,  fiber, 
etc.,  when  it  is  desired  to  do  machine  work 
on  them,  or  when  the  wax,  paraffin,  etc., 
are  to  be  used  in  plastic  or  liquid  form. 
Electric  warmers  have  the  advantage  of 
keeping  such  materials  uniformly  warm  at 
small  expenditure  of  energy. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves.,  Detroit,  Mich.  “American 
Beauty.** 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.** 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.” 

Hospital  Supply  Co.,  The,  157  E.  23rd 
St.,  New  York,  N.  Y.  “Climax.” 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  “Prometheus.” 

Superior  Electrics.  Ltd.,  Pembroke,  Ont., 
Can.  “Superior/* 

WARMERS,  PLATE  OR  DISH.— Ovens 
or  chambers  having  electrically  operated 
heating  units  intended  for  warming  plates, 
dishes,  etc.,  for  hotel  or  restaurant  use. 
They  are  also  used  in  some  large  homes 
and  clubs,  the  object  being  to  nave  the 
dishes  warm  when  the  food  is  placed  on 
them,  to  prevent  too  rapid  cooling.  The 
oven  is  arranged  with  shelves  or  racks  for 
stacking  a large  number  of  plates  and 
dishes  in  the  hotel  and  restaurant  sizes. 
These  warmers  are  of  special  value  when 
there  is  a considerable  distance  between 
the  kitchen  and  the  dining  tables  which 
often  results  in  complaint  to  waiters  that 
the  food  Is  chilled  when  served,  especially 
with  greasy  foods,  as  well  as  drinks  and 
soups  that  should  be  served  hot. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  & Cass 
Aves..  Detroit,  Mich.  “American 
Beauty.** 

Bramhall.  Deane  Co..  261-265  W.  36th 
St.,  New  York,  N.  Y.  “Deane.” 

Canadian  Edison  Appliance  Co..  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  “Hot- 
point.”  "Edison.** 

Duparquet,  Huot  & Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago,  111. 
“Hotpoint."  "Edison.”  (See  display 
adv.  pages  1292-1293.) 

Prometheus  Electric  Co.,  511  W.  42nd 
St.,  New  York,  N.  Y.  "Prometheus.” 

Superior  Electrics.  Ltd.,  Pembroke.  Ont.. 
Can.  “Superior.” 

Wteeks  Mfg.  Co..  H.  G..  Hamilton.  Ohio. 

WARMERS  . STEERING  W H E E L.— 
Flexible  grips  Intended  to  be  laced  on  the 
rims  of  steering  wheels  of  automobiles  and 
made  with  concealed  and  insulated  heat- 
ing 'o;ls  designed  to  be  connected  to  the 
storage  battery  on  the  vehicle.  They  are 
not  very  thick  and  are  tightly  laced  to  the 
wheel  so  that  they  do  not  interfere  in  any 
way  with  the  operation.  A comfortable 
temperature  is  maintained  by  their  use 


and  freezing  or  numbness  of  the  hands 
prevented. 

Manufacturers: 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  “Westinghouse.** 

Interstate  Electric  Co.,  356  Baronne  St., 
New  Orleans,  La.  “Steer  Warms.” 
Rose  Mfg.  Co..  910  Arch  St.,  Philadel- 
phia, Pa.  “Neverout.” 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.  “Hold-Heet.” 

WARMING  PADS.— See'  Heating  pads, 
electric. 

WARNER  ELECTRIC  CO.— Kalamazoo, 
Mich.  Manufacturer  of  motors. 

WARNER  ELECTRIC  CO.— Muncie,  Ind. 
Manufacturer  of  te’ephone  ringing  ma- 
chines, electric  automobile  horns,  locks, 
etc. 

WARNER  ELEVATOR  MFG.  CO..  THE. 
— Cincinnati,  Ohio.  Manufacturer  of  elec- 
tric elevators.  Business  established  1860. 
President.  C.  H.  M.  Atkins:  vice-president, 
E.  N.  Atkins:  secretary,  F.  N.  Temple; 
treasurer.  J.  W.  Atkins:  general  manager, 
A.  L.  Atkins;  sales  manager,  W.  J.  Hessler. 
Main  office,  2600  Spring  Grove  Ave.,  Cin- 
cinnati, Ohio.  Branch  offices,  113  War- 
ren St.,  New  York.  N.  Y.;  211  ITesident 
St.,  Baltimore.  Md.;  241  Union  Arcade, 
Pittsburgh,  Pa.;  314  Sloan  Bldg.,  Cleve- 
land, Ohio:  802  Fidelity  Trust  Bldg.,  Indi- 
anapolis, Ind.;  108  Green  St..  Davton,  Ohio; 
155  S.  Forsythe  St.,  Atlanta,  Ga. ; 66  St. 
Michaels  St.,  Mobile.  Ala.;  Atlantic  Na- 
tional Bank  Bldg.,  Jacksonville,  Fla.;  918 
Commerce  St.,  Tacoma,  Wash. 

WARNER.  INC.,  C.  B.  A J.— 138  W.  14th 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric  lighting  fixtures,  fixture  parts, 
domes  and  portable  lamps.  Business  es- 
tablished 1912.  President,  C.  B.  Warner: 
vice-president  and  general  manager.  John 
Rose;  secretary  and  treasurer.  Edward 

WARNER  LUMBER  CO.— Grand  Rapids. 

Mich.  Producer  of  cedar  poles. 

WAR  NO. — Trade  name  for  automobile 
signals  manufactured  bv  Lunoe  & Soule, 
622  79th  St..  Brooklyn.  N.  Y. 

WARREN. — Trade  name  for  die  stocks 
made  by  the  Borden  Co.,  Wterren,  Ohio. 

WARREN. — Trade  name  for  water  filters 
manufactured  by  the  New  York  Continen- 
tal Jewell  Filtration  Co.,  E.  Centre  St.. 
Nutley,  N.  J. 

WARREN. — Trade  name  for  axes  manu- 
factured by  the  Warren  Axe  & Tool  Co., 
Warren,  Pa. 

WARREN  A CO..  WALTER  G.— 1401  W. 
Jackson  Blvd.,  Chicafgo,  111.  Manufacturers 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1906.  Presi- 
dent and  sales  manager,  W*alter  G.  War- 
ren: vice-president..  H.  C.  Kendel;  secre- 
tary, treasurer  and  general  manager,  B. 
C.  Garrison. 

WARREN  AXE  A TOOL  CO.— Warren. 
Pa.  Manufacturer  of  axes  and  tools. 
President.  E.  E.  Allen;  secretary,  W.  A. 
Klnnear:  general  rpanager  and  treasurer, 
H.  P.  Stone. 

WARREN  CLOCK  CO.— Ashland,  Mass. 
Manufacturer  of  electric  clocks.  President 
and  general  manager,  Henry  E.  Warren; 
secretary,  Alta  Dunbar. 

WARREN  LUBRICANT  CO.— Buffalo,  N. 
Y.  Manufacturer  of  lubricating  grease. 
President  and  treasurer,  M.  M.  Sanderson; 
vice-president  and  secretary,  Albert  J. 
Squier.  Main  office  and  factory,  20-28 
Maurice  St.,  Buffalo,  N.  Y.  Branch  offices. 
Los  Angeles,  Cal.:  Warren,  Pa.;  27 
Coenties  PI.,  New  York,  N.  Y.;  608  S. 
Dearborn  St.,  Chicago,  111. 

WARREN  STEAM  PUMP  CO.— Warren. 
Mass.  Manufacturer  of  steam  reciprocat- 
ing pumps. 

WARRIOR. — Trade  name  for  belting 
manufactured  by  the  Boston  Woven  Hose 
& Rubber  Co.,  Box  5077,  Boston,  Mass. 

WARSAW  ELEVATOR  CO.— P.  O.  Box 
889,  Warsaw,  N.  Y.  Manufacturer  of  elec- 
tric elevators.  Business  established  1892. 
President  and  treasurer.  C.  E.  Ketchum; 
vice-president,  E.  D.  Ketchum:  secretary, 
A.  E.  Ketchum.  Main  office.  Warsaw,  1ST. 
Y.  Branch  offices,  Buffalo,  N.  Y.;  Roches- 
ter, N.  Y.;  New  York,  N.  Y.;  Baltimore, 
Md.;  Philadelphia,  Pa.;  Springfield,  Mass. 
Sales  representative,  Matson  Elevator  Co.. 
New  York,  N.  Y. 

WARWICK.  — Trade  name  for  brake 
chains  manufactured  by  the  Newhall  Chain 
Forge  & Iron  Co.,  90  West  St.,  New  York. 
N.  Y. 

WARWOOD  TOOL  CO.— Wheeling,  W. 
Va.  Manufacturer  of  track  wrenches,  etc. 
Factory,  Warwood,  W.  Va. 
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WASCO. — Trade  name  for  spark  plugs 
manufactured  by  the  Washington  Auto 
Supply  Co.,  Washington,  111. 

WASH  KOSH  MFG.  CO.— River  Drive, 
Oshkosh,  Wis.  Manufacturer  of  electric 
washing  machines.  President.  J.  E.  Bold- 
uc; vice-president,  Frank  Novotny;  sec- 
retary, William  J.  Dole;  treasurer,  Joseph 
Kostohryz;  general  manager,  R.  E.  Rus- 
sey;  sales  manager,  J.  Ross  Jones.  Sales 
representatives,  Hukill  Hunter  Co.,  Pitts- 
burgh. Pa.;  Petroleum  Engine  & Mfg.  Co., 
120  Broadway,  New  York,  N.  Y.;  Morley 
Bros.,  Saginaw,  Mich.;  B.  G.  Earl  A Co., 
56  E.  Randolph  St.,  Chicago,  I1L;  Haw 
Hardware  Co.,  Ottumwa,  Iowa;  Morey 
Mercantile  Co.,  Denver,  Colo.;  Seattle 
Hardware  Co.,  Seattle,  Wash.;  Holley 
Mason  Hardware  Co.,  Spokane,  Wash.; 
Holbrook,  Merrill  & Stetson,  San  Fran- 
cisco and  Los  Angeles,  Cal.;  Baker-Smith 
Co.,  Rialto  Bldg.,  San  Francisco,  Cal. 

WASHBURN  A GRANGER,  INC.— 50 
Church  St.,  New  York,  N.  Y.  Manufac- 
turer of  electric  ash  hoists. 

WASHBURN  SHOPS,  TH E.— Worcester 
Mass.  Manufacturers  of  electric  drill 
grinders,  sensitive  drills  and  drafting 
tables.  Director,  W.  W.  Bird;  superintend- 
ent, L.  W.  Rawson ; secretary',  W.  L. 
Buchanan. 

WASHBURNE  A CO.,  E.  G.— 207  Fulton 
St.,  New  York,  N.  Y.  Manufacturers  of 
lightning  rods.  Business  established  1853. 

WASHERPUMP.— Trade  name  for  elec- 
tric pumps  for  washing  machines,  made  by 
Burleigh,  Morrison  & Gowing,  80  Boylston 
St.,  Boston,  Mass. 

WASHERS,  AIR. — Air  washers  are  used 
in  connection  with  ventilating  and  cooling 
systems.  The  air  is  forced  through  the 
washing  equipment  by  means  of  & blower, 
almost  always  motor-driven.  The  washer 
consists  of  a number  of  nozzles  so  placed 
that  the  air  is  forced  through  several  fine 
sprays  of  water.  All  the  dust  present  in 
the  air  is  dissolved  in  or  precipitated  by 
the  water  and  falls  to  the  bottom  of  the 
tank.  Baffle  plates  are  placed  in  the  path 
of  the  air  so  that  the  moisture  will  be  sep- 
arated and  collected  in  the  tank.  By  us- 
ing the  air  washers  in  a ventilating  sys- 
tem, the  humidity  may  be  controlled  at 
will,  and  a supply  of  clean  cool  air  is  ob- 
tained. For  special  applications,  see  Air 
conditioning  apparatus;  Generator  cooling 
equipment. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church 
St.,  New  York,  N.  Y.  (See  display 
adv.  page  1257.) 

Atmospheric  Conditioning  Corp.,  920 
Lafayette  Bldg.,  Philadelphia.  Pa. 
'Webster.” 

Automatic  Carbonic  Machine  Co.,  308  N. 
Michigan  Blvd.,  Chicago,  111. 

Badger  & Sons  Co.,  E.  B..  75  Pitts  St, 
Boston,  Mass.  “Badger.** 

Canadian  Blower  & Forge  Co.,  Ltd.,  The, 
Kitchener.  Ont.,  Can.  “Conoidal.” 

Carrier  Air  Conditioning  Co.  of  America. 
490  Broadway,  Buffalo.  N.  Y. 

Claxo  Co.,  The,  Iowa  City,  Iowa. 

General  Ventilating  Co.,  162  N.  Clinton 
St.,  Chicago,  111.  “General.” 

Hersh  Bros.  Co.,  Allentown,  Pa.  **Le- 
high.” 

Ilg  Electric  Ventilating  Co.,  Crawford 
Ave.  & Diversey  Blvd.,  Chicago,  I1L 

Koven  & Bro.,  L.  O.,  154  Ogden  Ave„ 
Jersey  City,  N.  J. 

Massachusetts  Blower  Co..  Howard  SL, 
Watertown,  Mass.  “Massachusetts.*' 

Narowetz  Heating  & Ventilating  Co., 
1711  Park  Ave.,  Chicago,  111. 

Philadelphia  Belting  Co.,  601-03  Spring 
Garden  St.,  Philadelphia,  Pa. 

Spray  Engineering  Co.,  Boston,  Masa 
“Spraco.” 

WASHERS,  CLOTHES.— See  Washing 

machines,  clothes. 

WASH  ERS,  DISH.  — See  Dishwashers, 
motor-driven,  hotel  type;  Dishwashers, 
motor-driven,  household  type. 

WASHERS,  FIBER.— Fiber  washers  are 
flat  disks  having  a hole  in  the  center  to 
permit  placing  a bolt  or  screw  through  the 
hole.  They  are  used  on  electrical  appara- 
tus under  the  head  of  a screw  or  bolt  and 
under  the  nut,  to  insulate  it  from  the  rest 
of  the  apparatus.  Fiber  washers  are  made 
in  a large  number  of  sixes  and  thicknesses 
and  are  generally  made  on  a punch  press. 

Manufacturers: 

American  Vulcanised  Fibre  Co.,  522 
uitable  Bldg.,  Wilmington,  DeL 
ul-Cot.” 

Bartlett,  Inc.,  H.  N.,  19  Park  PL,  New 
York,  N.  Y. 

Barwood  Mfg.  Co.,  L.  J.,  Stonebam 
Branch,  Boston  80,  Mass. 

Campbell  Fibre  Co..  Stanton,  Del. 


Digitized  by  3Qie 


ASHERS 


E M F ELECTRICAL  YEAR  BOOK 


WASHING 


KICAQO  MICA  CO.,  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adv. 
page  1320.) 

ontinental  Fibre  Co.,  Newark,  Del. 
“Bakelite-Dilecto." 

alias  Brass  & Copper  Co.,  $20  Orleans 
St.,  Chicago,  111. 

lamond  8tate  Fibre  Co.,  Bridgeport, 
Pa.  "Diamond  F." 

aminlon  Asbestos  & Rubber  Corp.,  154 
Nassau  St,  New  York,  N.  Y. 
ccelsior  Leather  Washer  Mfg.  Co.,  Inc., 
921  W.  State  St.,  Rockford,  111.  "X-L." 
eld  & Co.,  R.  B.,  10  Clarence  St., 
Worcester,  Mass.  “Fieldco.” 
isket  Supply  Co.,  The,  1729  Ludlow 
St.,  Philadelphia,  Pa.  "Gasco." 
irvard  Electric  Co.,  525  W.  Van  Buren 
5t.,  Chicago,  III. 

imphrey,  H.  W.,-  Unionville,  Conn, 
teller  Mfg.  Co.,  Ltd.,  W.  H..  Sarnia, 
)nt,  Can. 

tional  Fibre  & Insulation  Co.,  York- 
yn:  Del  "Old  Hickory."  "Super  Sea- 
oned." 

Denix  Specialty  Mfg.  Co.,  48-50  Duane 

t.,  New  York.  N.  Y. 

idriga  Mfg.  & Specialty  Co..  213  W. 

rand  Ave.,  Chicago,  111. 

lulding  & Sons  Co..  Inc.,  J.,  300 

/heeler  St.,  Tonawanda,  N.  Y. 

>rn,  W.  J.,  296  Talbot  St..  London, 
nt.,  Can. 

mlngton  Fibre  Specialty  Co.,  Wil- 
ington,  Del. 

SHERS,  LEATHER.— Leather  wash- 
e flat  leather  disks  with  a hole  in  the 
They  are  used  on  electrical  and 
machinery,  especially  where  oil  is 
to  be  present.  They  provide  a soft 
isulating  washer  or  cushioning  gas- 
r various  purposes, 
ufacturers: 

irn  Leather  Goods  Co.,  Auburn, 
Y. 

mod  Mfg.  Co.,  L.  J.,  Stoneham 
inch,  Boston  80,  Mass.  "Barwood." 
igo  Belting  Co.,  113-25  N.  Green  St.. 
Icago,  111. 

igo  Leather  & Mercantile  Co.,  1848- 
W.  14th  St.,  Chicago,  111. 
igo  Rawhide  Mfg.  Co.,  The,  1301 
ton  Ave.,  Chicago,  111. 
nion  Asbestos  & Rubber  Corp.,  154 
isau  St.,  New  York,  N.  Y. 
sior  Leather  Washer  Mfg.  Co.,  Inc., 
W.  State  St.,  Rockford,  111.  "X-L." 
& Co.,  R.  B.,  10  Clarence  St., 
•center.  Mass.  "Fieldco." 
t Supply  Co.,  The,  1729  Ludlow  St., 
adelphia.  Pa.  "Gasco." 
d & Co.,  R.,  61-69  Carroll  St., 
alo,  N.  Y. 

a Leather  Stamping  Co.,  Williams- 
Pa. 

Leather  Washer  & Mat  Co.,  East 
i.  Mass. 

?lphia  Belting  Co.,  601-03  Spring 
en  St.,  Philadelphia,  Pa. 
x Specialty  Mfg.  Co.,  48-50  Duane 
'Jew  York,  N.  Y. 

?ra  Mfg.  & Specialty  Co.,  213  W. 
i Ave.,  Chicago,  111. 

& Sons,  J.  E.,  12  N.  3rd  St., 
ielphia.  Pa.  "Tannate." 

: "Mfgr.  Co.,  Auburn,  N.  Y. 

W.  J..  296  Talbot  St.,  London, 
Can. 

RS,  METAL  (BRASS,  COPPER, 
40 N,  ETC.). — Metal  washers  of 
inds  are  very  widely  used  on 
and  other  machinery  for  placing 
»w  and  bolt  heads,  nuts,  termi- 
, etc.  They  are  made  in  a very 
tty  of  sizes,  the  diameter,  thick- 
size  of  hole  being  dependent 
particular  service.  The  various 
d each  have  a special  purpose, 
rength,  prevent  corrosion,  in- 
ductivity, resist  the  action  of 
They  are  made  both  as  flat 
is  lock  washers,  having  a radial 
the  two  ends  slightly  separated 
erent  planes,  to  provide  a spring 
i a nut  is  screwed  down  on  the 

irers: 

.1*  BRASS  CO.,  414  Meadow 
terbury.  Conn. 

Brass  Products  Co.,  105-15  S. 
St.,  Pottstown,  Pa.  - 

Nut  & Bolt  Fastener  Co.,  The, 
& Doerr  Sts.,  Pittsburgh,  Pa. 

.,  The  Wallace,  Bristol,  Conn. 
Made." 

*>lt  & Nut  Co.,  Bayonne,  N.  J. 
jt  Co..  2513  W.  20th  St.,  Chi- 

oping  A Mfg.  Co.,  241  Cort- 
, Belleville,  N.  J. 

. Bolt  Co.,  Milldale,  Conn. 
Wrought  Products  Co.,  The, 
k St..  Cleveland,  Ohio. 


Eby  Mfg.  Co.,  H.  H..  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplaines  St.,  Chicago,  111. 

Gasket  Supply  Co.,  The,  1729  Ludlow  St., 
Philadelphia,  Pa.  "Gasco." 

Globe  Iron  Roofing  & Corrugating  Co., 
Cincinnati,  Ohio.  (lead). 

Guillott  Metal  Gasket  & Supply  Co.,  24- 
30  S.  Clinton  St.,  Chicago,  III. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  III. 

Humphrey,  H.  W„  Unionville,  Conn. 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash* 
ington  St.,  Chicago,  111. 

Lanz  & Sons,  Mathew,  Pittsburgh,  Pa. 

Lawrence  Shot  & Lead  Co.,  27th  & A 
Sts.,  Omaha,  Neb.  (lead). 

Mansfield  Lock  Washer  Co.,  Mansfield, 
Ohio. 

Massachusetts  Machine  Shop,  Inc.,  817 
Albany  St.,  Boston,  Mass. 

Milton  Mfg.  Co.,  Milton.  Pa. 

Moran  Bolt  & Nut  Mfg.  Co.,  Main  & 
Florida  Sts.,  St.  Louis,  Mo. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Newport  Rolling  Mill  Co.,  Newport,  Ky. 

Oliver  Iron  & Steel  Co.,  10th  & Muriel 
Sts.,  Pittsburgh,  Pa. 

Phoenix  Specialty  Mfg.  Co.,  48-50  Duane 
St.,  New  York.  N.  Y. 

Quadriga  Mfg.  & Specialty  Co.,  213  W. 
Grand  Ave.,  Chicago,  111. 

Richardson  Brass  Co.,  The  Edbro,  318 
N.  Holliday  St.,  Baltimore,  Md.  (brass). 

RISDON  MFG.  CO.,  THE,  Andrew  Ave., 
Naugatuck,  Conn. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  (mallea- 
ble iron). 

St.  Louis  Screw  Co.,'  Clarence  St.  & 
Bulwer  Ave.,  St.  Louis,  Mo. 

Spafford  Machine  Screw  Works,  Inc., 
Morgan  & Market  Sts.,  Hartford,  Conn. 

Stimpson  Co.,  Edwin  B.,  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

Thorn,  W.  J.,  296  Talbot  St.,  London, 
Ont.,  Can. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

WASHERS,  MICA. — Mica  washers  are 
used  for  insulating  purposes  in  connection 
with  binding  posts,  terminals,  etc.,  on  elec- 
trical equipment.  They  are  carefully 
punched  from  sheets  of  built-up  mica,  as 
a rule,  and  are  made  in  a number  of  sizes. 


Manufacturers: 

American  Mica  Co.,  Newton  Lower 
Falls,  Mass. 

Asheville  Mica  Co.,  Biltmore,  N.  C. 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Charland,  E.  W.,  Tilton,  N.  H. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 
Micabond  washers  furnished  built  to 
required  thickness  and  to  any  outside 
and  inside  diameters  desired.  Raw 
mica  washers  of  random  thickness  to 
any  outside  and  inside  diameters. 
For  other  Chicago  Mica  Co.  products 
see  display  adv.  page  1320. — Adv. 

Consumers  Rubber  Co..  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

Fillion,  Inc.,  S.  O.,  68  Murray  St.,  New 
York,  N.  Y. 

Gasket  Supply  Co.,  The,  1729  Ludlow 
St.,  Philadelphia,  Pa.  "Gasco.” 

INTERNATIONAL  MICA  CO.,  37  th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
"Imico." 

Liberty  Mica  Co.,  79  Sudbury  St.,  Bos- 
ton, Mass. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victor iaville,  Que., 
Can. 

Mica  Mfg.  Co.,  The,  135  Johnson  St., 
Brooklyn,  N.  Y. 

Phonograph  Appliance  Co.,  The,  174 
Wooster  St.,  New  York,  N.  Y. 

Preston  Mica  Co.,  Robert  K.,  804  Monad- 
nock  Block,  Chicago,  111. 

Quadriga  Mfg.  & Specialty  Co.,  213  W. 
Grand  Ave.,  Chicago,  111. 

Tar  Heel  Mica  Co.,  The,  Plumtree.  N.  C. 


WASHERS,  MISCELLANEOUS  INSU- 
LATING.— Insulating  washers  of  various 
kinds  are  supplied  for  use  on  electrical 
equipment,  to  insulate  bolts  and  screw 
heads  and  nuts  from  the  plates  or  sur- 
faces to  which  they  are  fastened.  The 
materials  used  for  this  purpose  include 
rubber,  both  hard  and  soft,  phenol  and 
other  prepared  fibers  and  various  prepared 
papers,  fabrics,  etc. 

Manufacturers: 


Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 


Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch,  Boston  80,  Mass.  "Barwood." 

BOOTH  FELT  CO.,  INC..  463-467  19th 
SL,  Brooklyn,  N.  Y.  See  Felt,  Cush- 
ions, Gaskets,  Wicks,  etc.  Also  Dis- 
play Pages  1309  and  1325.— Adv. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont., 
Can.  "Westinghouse." 

CHICAGO  MICA  CO..  11-21  Water  St.. 
Valparaiso,  Ind.  (See  display  adv. 
page  1320.) 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 
Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  "Diamond  F." 

Field  & Co.,  R.  B.,  10  Clarence  St., 
Worcester,  Mass.  "Fieldco." 

INTERNATIONAL  INSULATING  CORP., 
25  W.  45th  St.,  New  York.  N.  Y. 

INTERNATIONAL  MICA  CO.,  37th  & 
Brandywine  Sts.,  Philadelphia,  Pa. 
"Imico." 

Mueller  Mfg.  Co..  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

Standard  Insulation  Co.,  Rutherford,  N. 
J.  "Sico." 

Thorn,  W.  J„  296  Talbot  St.,  London, 
Ont.,  Can. 


WASHERS,  TRACK  RAIL.— These  are 
Iron  washers  used  on  the  rail-joint  bolts 
securing  two  lengths  of  rail  together.  The 
washers  are  large  and  heavy  and  are 
sometimes  of  the  lock  washer  type,  as  the 
frequent  vibration  tends  to  loosen  up  the 
nuts  if  ordinary  washers  are  used.  The 
lock  washers  are  split  and  provide  a spring 
action  which  keeps  the  nut  tight.  Wash- 
ers are  used  between  the  bolt  head  and 
fish  plate  and  also  between  the  nut  and 
plate. 


Manufacturer: 

National  Lock  Washer  Co.,  40  Hermon 
St.,  Newark,  N.  J.  (lock  type). 

WASHING  MACHINE  CYLINDERS 
AND  TUBS. — These  are  the  parts  of  a 
washing  machine  in  which  the  clothes  and 
water  are  retained.  The  cylinders  are 
made  of  either  wood  or  metal.  In  the  case 
of  a wooden  cylinder,  hard  maple  or  cy- 
press is  generally  used  and  the  cylinder  is 
usually  made  with  solid  end  pieces  and 
the  sides  constructed  of  slats,  with  a small 
space  between  the  slats,  and  having  holes 
drilled  in  them  also,  to  provide  for  move- 
ment . of  the  clothes  and  free  circulation 
of  water.  Metal  cylinders  are  sometimes 
made  in  a similar  manner  having  perfor- 
ated sides.  Solid  copper,  galvanized  steel, 
nickel-zinc,  etc.,  are  used  for  the  cylinder. 
The  tubs  are  what  are  sometimes  called 
the  body.  In  the  cylinder  type  machine 
they  enclose  the  cylinder  ana  hold  the 
water.  The  tubs  are  made  of  both  wood 
and  the  metals  described  above  for  cylin- 
ders. Some  washers  do  hot  have  cylinders 
and  the  tubs  are  then  used  to  hold  both 
the  clothes  and  water.  Cypress  is  com- 
monly used  for  these  wooden  tubs  and  It 
is  often  cut  to  size  and  shipped  to  wash- 
ing machine  manufacturers  ready  for  as- 
sembling. 

Manufacturers: 

Kirk  & Blum  Mfg.  Co.,  2846  Spring 
Grove  Ave.,  Cincinnati,  Ohio. 

Mateer  & Co.,  F.  W.,  226-232  W.  Ontario 
St.,  Chicago,  111. 

MODERN  LAUNDRY  MACHINE  CO., 
1414-20  E.  19th  St.,  Kansas  City,  Mo. 

Stephenson  Mfg.  Co.,  South  Bend,  Ind. 
(wood). 

Voss  Bros.  Mfg.  Co.,  Davenport,  Iowa. 

WASHING  MACHINE  GEARS.  — See 
Gears  and  pinions,  washing  machine. 

WASHING  MACHINE  MOTORS.— See 
Motors,  washing  machine. 

WASHING  MACHINE  PARTS  NOT 
OTHERWISE  LISTED.— This  classifica- 
tion is  intended  for  those  parts  of  wash- 
ing machines  that  are  not  always  made  by 
the  washing  machine  manufacturer,  and 
that  are  not  otherwise  listed.  These  in- 
clude such  articles  as  clutches,  belts,  pul- 
ley wheels,  casters,  special  frame  castings, 
etc.  Also  see  Gears  and  pinions,  washing 
machine;  Motors,  washing  machine. 


Manufacturers: 

Hanson  Clutch  & Machinery  Co.,  The, 
Tiffin,  Ohio. 

Lincoln  Brass  Works,  2067  12th  St.,  De- 
troit, Mich,  (drains). 

WASHING  MACHINE  WRINGERS.— 
See  Wringers  for  electric  washing  ma- 
chines. 

WASHING  MACHINES,  BOTTLE, 
ELECTRIC. — Electrically  operated  bottle 
washing  machines  are  made  in  a number 
of  styles  and  sizes  for  washing  from  a few 
bottles  to  10,000  per  hour.  They  are  used 
largely  in  dairies  and  other  bottling  works. 
The  smaller  sized  washers  are  motor- 
driven  machines  having  one  or  more  brushes 
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on  the  end  of  rotating  shafts.  The 
brushes  are  of  such  sire  as  to  pass  readily 
into  the  bipttle  and  rotate  at  a high  speed. 

The  large  size  washers  usually  are  con- 
structed so  that  the  water  is  forced  into 
the  bottle  under  a high  pressure.  The 
botties  are  fed  into  the  machines  in  cases, 
the  bottle  being  in  an  inverted  position 
and  are  automatically  rinsed  with  water 
and  washed  and  sterilized.  The  water 
under  pressure  is  supplied  by  centrifugal 
pumps  which  force  it  through  a series  of 
Jets. 

• Manufacturers: 

Burrell  & Co..  Inc.,  D.  H.,  Little  Falls 
N.  Y.  “Simplex.” 

Creamery  Package  Mfg.  Co.,  The,  61-7 
W.  Kinzie  St..  Chicago.  111.  “Fort  At- 
kinson.” 

Davis- Watkins  Dairymen’s  Mfg.  Co., 
North  Chicago,  111. 

Electric  Specialty  Co.,  Stamford,  Conn. 
“Esco.” 

Piedmont  Electric  Co.,  Asheville,  N.  C. 
”Peco.” 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  DEVELOPMENT  AND 
STATUS  OF. — During  the  past  few  years 
the  electric  washing  machine,  or  clothes 
washer,  has  become  one  of  the  most  popu- 
lar electrically  operated  devices  for  home 
use.  At  present  these  devices  represent 
perhaps  a greater  total  investment  on  the 
palrt  of  the  home  owners  than  any  other 
single  device.  In  fact,  in  some  homes  they 
represent  a greater  investment  than  all 
the  rest  of  the  installation  even  including 
the  wiring. 

Electric  washing  machines  for  home  use 
first  appeared  upon  the  market  about  1905. 
Prior  to  that  time  considerable  advance- 
ment had  been  made  in  the  adoption  of 
mechanical  methods  of  washing  through 
the  introduction  of  large  commercial 
laundry  machines  and  numerous  small 
hand-operated  washers  for  home  use.  In 
addition  many  other  small  devices  to 
lighten  the  labor  of  washing,  such  as  hand- 
operated  vacuum  cups,  had  also  been 
brought  out. 

However,  with  the  exception  of  the  large 
commercial  machines  which  will  not  be 
considered  further  in  this  article,  the  ad- 
vance that  had  been  made  consisted  chiefly 
in  improving  the  principle  of  washing. 

This  principle  of  washing  may  be  simply 
stated  as  follows:  “Any  washable  fabric 
may  be  cleansed  of  all  dirt,  grease  and  all 
other  foreign  substances  that  have  not  had 
some  chemical  effect  on  the  fabric  by  re- 
peatedly forcing  warm  water  mixed  with  a 
soap  solution  through  the  meshes  or  weave 
of  the  fabric.  In  the  application  of  this 
principle  the  warm  water  expands  the 
fiber  of  the  fabric  thereby  loosening  and 
dissolving  the  dirt  which  is  carried  off  by 
the  motion  of  the  water  as  it  is  forced 
through  the  fabric.  The  addition  of  the 
soap  simply  hastens  this  action  of  dis- 
solving and  loosens  the  dirt  and  grease.” 

This  is  the  principle  by  which  all  wash- 
ing machines  cleanse  and  the  difference 
one  finds  in  the  various  types  of  machines 
is  only  a difference  in  the  method  of  ap- 
plying this  principle. 

Even  the  old-fashioned  scrubboard  de- 
pended upon  this  nrinciple  of  cleansing, 
that  is.  the  corrugations  of  the  board  sim- 
ply provide  a means  of  forcing  the  "water 
through  the  clothes  but  in  applying  it  the 
rubbing  feature  is  so  prominent  that  it 
was  generally  believed  that  it  was  this 
rubbing  action  that  washed.  At  the  time 
of  the  introduction  of  the  electric  washing 
machine  this  belief  had  become  so  strong 
that  It  was  an  extremely  difficult  matter 
to  overcome  it.  Even  today  we  find  many 
women  who  still  contend  that  clothes  can- 
not be  washed  without  rubbing. 

This  was  perhaps  the  greatest  problem 
that  early  manufacturers  had  to  face.  To 
overcome  it  has  required  years  of  intensive 
educational  effort  in  advertising,  demon- 
strating and  salesmanship.  And  as  was 
stated,  there  are  still  many  who  will  not 
accept  it  despite  the  success  that  the 
washing  machine  has  met  with,  which  sim- 
ply goes  to  show  that  the  field  is  by  no 
means  covered  as  yet. 

Shortly  after  the  first  electric  machine 
appeared  several  other  makes  were  also 
put  upon  the  market.  In  comparison  with 
the  washing  machines  of  today  these 
early  types  of  course  seem  woefully  im- 
practical and  inefficient  but  in  justice  to 
these  early  manufacturers  it  must  be  said 
that  although  they  lacked  beauty  and 
practicability  of  design,  their  products 
certainly  embodied  a high  quality  of  ma- 
terials and  workmanship  that  has  helped  a 
great  deal  in  the  later  advancement  of  the 
industry.  Manv  of  the  earliest  models  are 
still  giving  faithful  service  and  many  more 
would  be  had  not  the  owners  preferred  to 
replace  them  with  later  models. 


Soon  after  the  introduction  of  the  first 
models  the  manufacturers  recognized  the 
possibilities  and  many  advantages  of  an 
electrically  operated  clothes  wringer  in 
connection  with  the  washing  machine. 
Since  then  practically  all  machines  have 
been  equipped  with  this  accessory  which 
has  been  a prominent  factor  contributing 
to  the  success  of  the  industry. 

For  the  first  eight  or  nine  years  the 
electric  washing  machine  enjoyed  a steady 
healthful  growth  of  such  dimensions  that 
it  would  be  considered  remarkable  were  it 
hot  so  greatly  overshadowed  by  the  de- 
mand during  the  past  few  years.  During 
this  time  the  various  manufacturers  per- 
fected their  designs,  improved  their  dis- 
tribution, laid  their  merchandising  plans 
and  continued  to  carry  the  washing  ma- 
chine story  into  the  home. 

The  year  1914  may  be  said  to  mark  the 
end  of  the  development  stage  of  the  elec- 
tric washing  machine.  About  this  time 
new  makes,  models  and  types  were 
brought  ouf  that  were  more  convenient, 
effective  and  efficient  than  any  of  the 
previous  models.  These  later  models  form 
the  basis  of  most  of  the  machines  in  use 
today. 

The  introduction  of  these  later  models 
served  to  stimulate  the  demand  to  a very 
great  extent  and  many  new  manufacturers 
rapidly  came  into  the  field.  In  an  in- 
credibly short  time  the  industry  was  growl- 
ing by  leaps  and  bounds. 

Then  the  war  started,  causing  a great 
scarcity  of  household  help  and  a radical 
change  in  living  conditions  which  forced 
the  acceptance  of  many  new'  ideas  and  de- 
vices for  the  conservation  of  labor.  By 
this  time  the  electric  washing  machine 
was  an  established  product  whose  useful- 
ness and  effectiveness  were  generally 
known  and  which  through  the  adoption  of 
the  time  payment  plan  was  comparatively 
easv  to  purchase.  Some  idea  of  the  regard 
with  which  they  were  held  at  this  time 
may  be  had  from  the  fact  that  the  War 
Labor  Board  classed  the  washing  machine 
industry  among  the  essential  industries. 
The  manufacturers  and  dealers  redoubled 
their  efforts  and  the  public  quickly  re- 
sponded to  such  an  extent  that  the  demand 
for  these  devices  was  one  of  the  out- 
standing features  of  the  growth  of  the 
entire  electrical  industry  during  these 
years. 

At  present  there  are  about  110  concerns 
engaged  in  the  manufacture  of  electric 
washing  machines.  Sixty-five  of  these 
comprising  all  the  larger  and  more  promi- 
nent concerns  have  organized  into  the 
American  Washing  Machine  Manufactur- 
ers’ Association  and  through  this  associa- 
tion are  grouping  their  efforts  along  edu- 
cational lines.  The  total  volume  of  busi- 
ness done  by  this  industry  during  1920  ex- 
ceeded $85,000,000.  It  is  estimated  that 
there  are  already  2,500,000  washing  ma- 
chines in  use  in  this  country  but  the  field 
is  by  no  means  saturated  as  yet  nor  has 
this  industry  reached  the  peak  of  its 
growth. 

By  far  the  greater  portion  of  the  ma- 
chines nowr  being  sold  are  sold  through 
electrical  dealers  and  specialty  shops, 
many  of  w’hich  are  the  outgrowth  of  former 
electrical  shops.  The  department  stores 
and  hardware  dealers  have  also  made  con- 
siderable progress  with  these  devices  and 
though  distribution  through  these  sources 
will  undoubtedly  continue  to  grow,  the 
distribution  through  electrical  channels , 
has  been  brought  to  a~  point  which  will 
give  the  electrical  dealer  a decided  ad- 
vantage in  the  future.  - 

The  majority  of  the  electric  washing 
machines  on  the  market  today  are  whole- 
some  examples  of  electrical  and  mechanical 
perfection.  They  are  built  to  give  satis- 
factory and  lasting  service  w'ith  a mini- 
mum of  care  and  attention,  and  are  ex- 
tremely safe  and  simple  to  operate.  The 
cost  of  operation  is  very  small,  less  than 
three  cents  an  hour  being  claimed  by  most 
manufacturers,  and  maintenance  cost  is 
practically  nothing. 

Any  of  the  different  types  will  W’ash 
clothes  and  w'hile  there  is  a difference  in 
the  efficiency  of  the  various  methods  em- 
ployed all  of  them  represent  such  a tre- 
mendous improvement  over  the  old  fash- 
ioned w'ashboard  that  the  purchaser  is 
bound  to  be  satisfied. 


several  respects  its  action  resembles  the 
scrubboard  method  although  actually  the 
two  have  little  in  common.  However  this 
apparent  relation  caused  this  type  to  be 
more  readily  accepted  by  women  in  the 
early  days. 

The  washing  in  the  dolly  type  is  done  in 
a round  tub  of  wood  or  metal  having  a 
hinged  top.  The  dolly  is  a round  flat  de- 
vice about  10  to  14  inches  in  diameter 
having  four  short  legs  resembling  a sawed- 
off  milking  stool.  This  dolly  is  suspended 
flatwise  by  a rod  though  the  cover  and 
the  mechanism  causes  it  to  revolve  a cer- 
tain number  of  times  In  one  direction  then 
reverse  and  revolve  in  the  other  direction. 
The  legs  which  are  round  and  smooth 
catch  tne  clothes  in  the  tub  and  carry 
them  around,  back  and  forth  through  the 
water  thus  cleansing  them. 

Manufacturers: 

ALTORFER  BROS.  CO..  Peoria.  111.  The 
ABC  “Alco.”  All  mechanism  is  un- 
derneath the  tub,  entirely  out  of  range 
of  clothes  or  person  of  the  operator— a 
safety  feature  that  appeals  greatly  to 
w'omen.  The  tub  is  made  of  l*4-in. 
staves,  larger  and  of  greater  over- 
strength than  most  other  makes.  The 
frame  is  extra  heavy  and  rigid.  The 


“Alco”  Electric  Washer 

dolly  drives  from  underneath,  eliminat- 
ing all  unnecessary  parts  and  lost  mo- 
tion. All  gears  are  machine  cut.  the 
wringer  locks  in  any  position:  %-hp. 
motor.  The  “Alco”  is  very  economical 
in  first  cost,  and  is  built  throughout  for 
quiet-running,  dependable  service.  Sin- 
gh' and  double-tub  models.  See  display 
advertisement  on  page  1297. — Adv. 
Automatic  Electric  Washer  Co.,  Inc., 
Newton,  Iowa.  “Automatic.” 

Beatty  Bros.,  Ltd.,  Fergus,  Ont.,  Can. 
“TimeSaver.” 

Blackstone  Mfg.  Co.,  The,  Jamestown. 

N.  Y.  “Blackstone.” 

Brammer  Mfg.  Co.,  H.  F.,  Davenport. 
Iow'a.  “O.  K.  Electric,”  “O.  K. 
Bench.” 

Camp  Bros.  & Co.,  Washington,  111. 
Challenge  Co.,  Batavia,  111.  “King.” 
Clarinda  Law’n  Mow'er  Co.,  Clarinda, 
Iowa.  “Clarinda.” 

Connor  & Son.  Ltd.,  J.  H.,  Ottawa,  Ont., 
Can.  “Connor.” 

Delite  Mfg.  Co.,  The,  Bryan,  Ohio.  "Dc* 
lite.” 

Dexter  Co.,  The,  Fairfield,  Iowa.  “Duch- 
ess.” 

Easiest  Way  Manufacturing  Co.,  The. 

Sandusky,  Ohio.  “Easiest  way.” 

Getz  Power  Washer  Co.,  Morton,  111. 
“Getz.” 

Globe  Mfg.  Co.,  Perry,  Iowa.  “Quicker 
Yet.” 

Grinnell  Washing  Machine  Co.,  Grinned. 

Iowa.  "Laundry  Queen.” 

HAAG  BROS.  CO.,  Peoria.  III.  “Nuway.” 

“Ideal,”  “Blue  Ribbon,”  “Haag  Twin.' 
Hirschy  Co.,  The,  259  S.  1st  Ave.,  E.. 

Duluth,  Minn.  “Hirschy.” 

HORTON  MANUFACTURING  CO..  THE. 
Ft.  Wayne,  Ind. — The  Horton  electric 
washer  is  sturdily  built,  and  provides 
an  ideal  washing  service  for  the  home. 
It  operates  silently,  and  washes  thor- 
oughly. The  tub  is  made  of  fine 
cypress — noted  for  its  sanitary  qualities 
and  endurance.  The  motor,  specially 


WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  DOLLY  TYPE.— The  dolly 

type  washing  machine  was  perhaps  the 
first  type  successfully  adapted  for  home 
use.  Its  use  dates  back  several  years  be- 
fore the  advent  of  the  electrically  operated 
washing  machine,  the  first  dolly  machines 
being  operated  by  hand  power. 

The  method  of  applying  the  washing 
principle  in  this  type  is  very  simple  and  in 


When  writing  to  manufacturers  ple**e 
mention  the 
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designed,  is  both  powerful  and  econom- 
ical. The  swinging  wringer  offers  the 
desirable  advantage  of  operation  in 
any  position.  It  has  a steel  frame; 
tension  screw  to  regulate  the  pressure; 


Horton  Electric  Washer 


sty  trigger,  which  separates  the 
£*rs  Instantly  in  an  emergency;  and 
eversible  waterboard.  The  Horton 
give  years  of  dependable  service, 
i but  little  care. — Adv. 

)n  Electric  Washer  Co.,  Emery- 
, Cal.  “Johnson." 

Washing  Machine  Co.,  Wolcott, 
“King." 

Mfg.  Co.,  Reading,  Pa.  “Queen.” 
Co..  Ltd..  W.  A.,  Hespeler,  Ont., 
"Miss  Simplicity." 
f Co.,  The,  Newton,  Iowa, 
aid  & Willson,  Ltd.,  347  Yonge 
Toronto,  Ont.,  Can.  "Trojan." 
vs  Mfg.  Co.,  Bloomington,  111. 
dows." 

in  Washing  Machine  Co.,  Muske- 
Mich.  “Muskegon." 

Ifg.  Co.,  Meyersdale,  Pa.  "Home 

Vffg.  Co..  Minier,  111.  “2-in-l." 

nute  Mfg.  Co.,  Newton.  Iowa. 
Minute,"  "Laundry  Maid." 

Co.,  Wells  H.,  Streator,  111. 
tor." 

Wash  Machine  Mfg.  Co.,  The, 
Pearl  St.,  Cincinnati,  Ohio, 
ess." 

Sewing  Machine  Co.,  Belvidere, 
lappy  Day." 

• Washer  Co.,  Sandusky,  Ohio, 
sky.” 

mplement  & Carriage  Co.,  Mo* 
"Black  Hawk." 

Machine  Co..  De  Kalb,  111. 
s,”  "Simplex,"  "Submarine." 

I MANUFACTURING  CO..  THE, 
nitage  Ave.,  Chicago,  111.  The 
>at£"  washing  machine  oper- 
the  dolly  type  principle,  and  is 
1 with  a %-hp.  electric  motor 
able  make.  The  principal  fea- 
ibodied  in  its  construction  are: 
eavy  iron  frame  with  folding 
3.  (2)  A large  cedar  tub,  hav- 

ipacity  of  six  sheets.  (3)  All 
rears  are  machine  cut,  insuring 
i life:  (4)  A swinging  wringer 
ay  be  locked  in  four  different 
(5)  The  wringer  has  a spe- 
rsingr  attachment  which  per- 
roilers  to  operate  in  either 
as  desired.  The  wringer  may 
from  one  position  to  another 
wringring  between  tub  and 
isket.  (6)  The  driving  gears 
a in  mesh;  there  is  no  clutch 
it  of  order.  (7)  All  driving 
re  double  bearings,  insuring 
d noiseless  running.  (8)  The 
mounted  on  heavy  casters, 
easy  moving  of  washer  to 
on.  The  simplicity  of  con- 
durability  and  reliable  per- 
obtained,  together  with  an 


economical  washing  service  thus  as- 
sured, make  the  “Up-2-Date"  clothes 
washer,  a very  desirable  appliance  for 


Buckeye  Prima  Co.,  The,  Sidney,  Ohio. 
"Prima." 

Cadillac  Washing  Machine  Co..  325  W. 
Ohio  St..  Chicago,  111.  “Cadillac." 

Chicagd  Dryer  Co..  2210  N.  Crawford 
Ave.,  Chicago,  111.  “Chicago." 

Cofheld  Washer  Co.,  The.  Dayton.  Ohio. 

Coflield  Washer  Co.  of  Canada,  Ltd.,  121 
S.  James  St.,  Hamilton,  Ont.,  Can. 

Domestic  Laundry  Equipment  Co.,  224 
W.  26th  St.,  New  York,  N.  Y.  "Domes- 
tic,” “Duplex." 

Easiest  Way  Mfg.  Co.,  The,  Sandusky, 
Ohio.  “Easiest  Way." 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
St.,  Chicago,  111.  "Federal."  (See  dis- 
play adv.  page  1291.) 

Finucane  Co.,  The  Bernard  E.,  296 

Franklin  St.,  Rochester,  N.  Y . “Rain- 
bow." 

Folsom-Miller  Co.,  130  Sycamore  St., 
Milwaukee,  Wis.  "Electro-Thermo.” 

Getz  Power  Washer  Co.,  Morton,  111. 
“Getz." 

GILLESPIE-EDEN  CORP.,  7 Dey  St., 
New  York,  N.  Y.  "Eden."  (See  dis- 
play adv.  page  1296.) 

Gillespie-Eden  Corp.,  Ltd.,  The,  266  King 
St.,  W.,  Toronto,  Ont.,  Can.  "Eden." 

Grinnell  Washing  Machine  Co.,  Grinnell, 
Iowa.  "Laundry  Queen." 

HAAG  BROS.  CO.,  Peoria.  111.  “Haag." 

Huenergardt  Co.,  The,  19th  & Vine  Sts., 
Lincoln,  Neb.  "Monitor." 

HUGRO  MFG.  CO..  Warsaw,  Ind.  The 
Airplane  electric  washer,  cabinet  de- 
sign, illustrated  below,  is  an  attractive, 
carefully  constructed  machine,  designed 
to  offer  maximum  utility  with  a min- 
imum consumption  of  space.  When 
washer  Is  closed,  all  parts  which  would 
suggest  its  real  use  are  hidden  from 
view  by  a plain  flat  top  that  can  be 
used  for  any  of  the  purposes  common 
to  a small  kitchen  table.  This  top 
may  be  used  for  carrying  the  ironing 
board,  after  the  washing  has  been 
done.  The  clothes  are  carried  in  a 
boiler  of  solid  sheet  copper,  which  has 
no  internal  projections  likely  to  injure 
the  most  delicate  fabrics.  When  in 
use,  the  boiler  has  a reciprocating  mo- 
tion, given  by  an  eccentric  on  a shaft 
which  is  driven  by  a % hp.,  quiet-run- 
ning motor,  which  costs  only  .a  few 


cents  per  day  for  operation.  The  con- 
tents of  'the  boiler  are  kept  at  any 
desired  temperature  by  means  of  a gas 
heating  attachment  located  directly 
beneath;  this  heating  arrangement 
makes  it  possible  to  boil,  wash  and 
thoroughly  sterilize  the- clothes  with  a 
minimum  of  handling.  The  motion  of 
the  boiler  is  vigorous  enough  to  cleanse 
the  heaviest  woolens,  yet  the  action  of 
water  will  not  tear  or  injure  the  most 
delicate  laces.  The  motion  of  the  wa- 
ter causes  direct  action  on  both  sides 
of  the  clothes,  and  quickly  works  all 
foreign  matter  out  of  the  fabric.  The 
boiler,  being  made  of  solid  sheet  cop- 
per, cannot  rust  or  corrode  if  left  wet; 
consequently  it  will  never  spot  or  stain 
clothes.  The  opening  in  top  of  boiler 
is  very  large,  which  provides  for  the 
convenient  handling  of  clothes.  The 
wringer,  which  is  a part  of  the  regular 
equipment,  can  be  attached  or  detached 
quickly,  adjusts  to  any  desired  position 
and  locks  in  place.  Wringer  is  also 


"Up-2- Date"  Electric  Washer 


use  in  homes  and  small  institutions. 
See  display  adv.  page  1298. — Adv. 

Turner  Mfg.  Co.,  The,  Port  Washington, 
Wis. 

Voss  Bros.  Mfg.  Co.,  Davenport,  Iowa. 
"Voss.” 

Wayne  Mfg.  Co.,  124  Sidney  St.,  St. 
Louis,  Mo. 

Wenzelman  Mfg.  Co.,  Galesburg,  111. 

White  Lily  Mfg.  Co.,  Davenport,  Iowa. 
“White  Lily,"  "White  Way,"  "De 
Luxe." 

Woodrow  Mfg.  Co.,  Newton,  Iowa. 
“Rust- 1 ’roof,"  "Woodrowasher." 

WASHING  ' MACHINES,  CLOTHES, 
HOUSEHOLD,  OSCILLATING  OR  RE- 
CIPROCATING  TYPE.— This  type  of  elec- 
tric washing  machine  has  been  constantly 
increasing  in  popularity  during  the  last 
few  years  due,  to  a certain  extent,  to  the 
fact  that  many  of  the  more  progressive 
manufacturers  who  have  recently  come 
into  the  field  have  adopted  it. 

In  this  type  the  clothes  and  water  are 
placed  together  in  a metal  or  wood  con- 
tainer having  round,  elliptical  or  crescent 
shaped  sides,  or,  as  in  the  reciprocating 
type,  oblong  sides  with  curved  ends.  This 
container  is  free  from  any  interior  mech- 
anism and  is  usually  smooth  except  in 
some  cases  where  large  corrugations  are 
provided  in  the  bottom.  . A removable  top 
provides  the  means  of  loading  and  un- 
loading. 

In  the  oscillating  type  the  mechanism 
causes  the  container  to  swing  up  and 
down  on  a center  axis.  In  this  way  the 
clothes  and  water  are  thrown  from  end  to 
end.  the  water  being  forced  through  the 
clothes  at  each  swing  of  the  container, 
which  is  usually  about  100  times  a minute. 

In  the  reciprocating  type  the  container 
is  moved  rapidly  back  and  forth  on  a sta- 
tionary runway  thus  affecting  an  action 
virtually  the  same  as  in  the  oscillating 
type. 

Many  of  the  manufacturers  of  these 
types  have  recently  adopted  an  enclosing 
cabinet  for  the  machines  which  in  addi- 
tion to  affording  complete  protection  from 
all  moving  parts  greatly  improves  the  ap- 
pearance of  the  machine. 

Manufacturers: 

Air-Wav  Electric  Appliance  Corp.,  To- 
ledo, Ohio.  "Air  Wav." 

Albaugh-Dover  Co.,  2100  Marshall  Blvd., 
Chicago.  111.  “Butterfly." 

ALTOP.FER  BROS.  CO.,  Peoria.  Til. 
“ABC  Suner  Electric."  (See  display 
adv.  page  1297.) 

Apex  Appliance  Co.,  3223  W.  30th  St., 
Chicago,  111. 

APEX  ELECTRICAL  MFG.  CO.,  THE. 
1067  E.  152nd  St..  Cleveland.  Ohio. 
"Rotapex.  (Exclusive  distributor. 
Apex  Electric  Distributing  Co.,  1089  E. 
152nd  St.,  Cleveland,  Ohio.) 

Apex  Electrical  Mfg.  Co.,  Ltd.,  102-104 
Atlantic  Ave.,  Toronto,  Ont.,  Can. 
"Rotapex." 

Automatic  Electric  Washer  Co.,  Inc., 
Newton.  Iowa.  “Automatic.” 

Blackstone  Mfg.  Co.,  The.  Jamestown, 
N.  Y.  "American  Classic." 

Blue  Bird  Division,  Davis  Sewing  Ma- 
chine Co..  Dayton.  Ohio.  "Blue  Bird." 

Bluffton  Mfg.  Co.,  Bluffton,  Ohio. 
“Woman’s  Friend." 

Boss  Washing  Machine  Co.,  Cincinnati, 
Ohio.  "Boss."  "Champion." 

Brantford  Washing  Machine  Co.,  Ltd.,  72 
Colburne  St..  Brantford,  Ont.,  Can. 
"Airplane,”  “Locomotive." 
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equipped  with  a safety  “release”  de- 
vice that  permits  pressure  to  be  in- 
stantly taken  off  the  rollers,  which 
prevents  tearing  off  buttons,  hooks  and 
eyes,  lace,  etc.  All  moving  parts  are 
enclosed;  practically  impossible  to  in- 
jure the  operator  or  to  get  grease  on 
the  clothes.  Wringer  rollers,  which  run 
equally  well  in  either  direction,  are  of 
high  grade  rubber  and  have  steel  cores. 
Motor  and  wringer  are  powerful  and  sub- 
stantial enough  to  wring  heaviest  bed 
clothes,  small  rugs,  sweaters,  etc.  Only 
handling  of  clothes  necessary  is  feed- 
ing into  wringer.  The  washer  is  care- 
fully finished  and  will  harmonize  with 
any  kitchen  or  laundry,  the  color  com- 
bination being  especially  attractive. 
Equipped  with  heavy  steel  casters,  and 
can  be  moved  easily  to  any  part  of 
room.  All  parts  guaranteed  to  be 
mechanically  perfect.  The  Airplane 
Electric  Washer  is  the  strongest,  stur- 
diest, best  built,  fastest  and  longest 
lasting  electric  washer  on  the  market. 
Has  been  tested  and  approved  by  the 
New  York  Edison  Co.  and  the  New 
York  Tribune  Institute.  Besides  the 
Airplane  electric  washer,  this  com- 
pany manufactures  the  Airplane  elec- 
tric housecleaner  and  other  electrical 
household  appliances.  See  colored  in- 
sert in  adv.  display  section. — Adv. 

Judd  Laundry  Machine  Co.,  122  S.  Mich- 
igan Ave.,  Chicago,  111. 

Locomotive  Electric  Washing  Machine 
Co.,  The,  Belleville.  111.  “Locomotive.” 
Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  fyidesburg,  Philadel- 
phia, Pa. 

Manufacturers  Distributing  Co.,  403 
Fullerton  Bldg.,  St.  Louis,  Mo.  “Pol- 
lyanna.” 

McDonald  & Willson,  Ltd.,  347  Yonge  St., 
Toronto,  Ont.,  Can.  “Trojan.” 

Michigan  Washing  Machine  Co.,  Muske- 
gon, Mich.  “Electric  Lady.” 

Miller  Mfg.  Co.,  Meyersdale,  Pa.  “Suc- 
cess.” 

Minier  Mfg.  Co.,  Mlnier.  111.  “Kill 
Kare.” 

Niagara  Appliance  Co.,  29  W.  Lake  St., 
Chicago,  I1L  “Niagara.” 

1900  Washer  Co.,  215  Clinton  St.,  Bing- 
hamton, N.  Y.  “Cataract.” 

Overton  Mfg.  Co.,  R.  M.,  Waterloo, 
Iowa.  “Overton.” 

Pittsburgh  Gage  & Supply  Co.,  30th  St. 
& Liberty  Ave.,  Pittsburgh,  Pa. 
“Gainaday.” 

Pittsfield  Machine  & Tool  Co.,  Haw- 
thorne Ave.,  Pittsfield,  Mass.  “Berk- 
shire.” 

Press  Co.,  Wells  H.,  Streator,  111. 
“Streator.” 

Princess  Wash  Machine  Mfg.  Co.,  The. 
433  E.  Pearl  St.,  Cincinnati,  Ohio. 
“Princess.” 

Raymond  Co.,  The,  Saugatuck,  Conn. 
Sidney  Washing  Machine  Co.,  The,  Sid- 
ney, Ohio.  “Sidney.” 

Smith  Mfg.  Co.,  The  Philip,  Sidney, 
Ohio.  “Gold  Seal.” 

Sunbeam  Domestic  Appliance  Co.,  Evans- 
ville, Ind.  “Surf.” 

Sunny  Line  Appliances,  Inc.,  4058  Beau- 
fait  Ave.,  Detroit,  Mich.  “Sunnysuds.” 
Superior  Machine  Co.,  De  Kalb,  111. 

“Sterling,”  “Superior.” 

Upton  Machine  Co.,  St.  Joseph,  Mich. 
“Upton.” 

Voss  Bros.  Mfg.  Co.,  Davenport,  Iowa. 
“Sea  Wave.” 

Vulcan  Mfg.  Co.,  1511  Cypress  Ave., 
Kansas  City,  Mo.  “Bauer.” 

Wayne  Mfg.  Co.,  124  Sidney  St.,  St. 
Louis,  Mo. 

Wenzelman  Mfg.  Co.,  Galesburg,  111. 
“Supreme,”  “Sani-Copper.” 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  PLUNGER  OR  VACUUM 
TYPE. — In  the  plunger  or  vacuum  type 
washing  machine  we  have  again  the  ap- 
plication of  an  old  and  accepted  method 
of  cleansing  to  a modern  device. 

In  this  type  the  washing  is  done  in  an 
upright  cylinder  of  wood  or  metal.  The 
plunger  or  vacuum  cup  is  suspended  from 
the  top  of  this  cylinder.  This  vacuum  cup 
is  simply  a cone  or  funnel-shaped  piece 
of  metal.  There  may  be  either  one  large 
cup  or  several  smaller  ones  operated  from 
the  same  rod.  In  operation,  the  cup,  or 
cups.  Is  raised  and  forced  down  again  into 
the  water  about  60  times  a minute.  The 
suction  or  vacuum  created  by  the  cup  as 
it  is  raised  lifts  the  clothes  through  the 
water  letting  them  go  as  it  nears  the  top. 
On  the  downward  stroke  the  clothes  are 
again  forced  through  the  water  and  par- 
tially squeezed  out  at  the  bottom.  Usu- 
ally as  the  plunger  raises  it  also  turns  a 
little  thus  increasing  the  cleansing  action 


7227  Manchester 
“Almetal.”  (Ex- 
Manufacturer’s 
Fullerton  Bldg., 
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and  bringing  all  the  clothes  in  the  con- 
tainer into  action. 

Manufacturers: 

Almetal  Mfg.  Co.,  The, 

Ave.,  St.  Louis,  Mo. 
elusive  distributor, 

Distributing  Co.,  403 
St.  Louis,  Mo.) 

American  Gas  Machine  Co. 

Minn.  “Oscillator.” 

Arora  Co.,  Inc.,  46  E.  41st  St., 

York,  N.  Y.  “Arora  Quality.” 

At  Last  Washer  Co.,  Perry  Iowa. 

Last,”  “Kibby’s  Liza  Jane.” 

Barlow  & Seelig  Mfg.  Co.,  Ripon,  Wis. 
“Big  3.” 

Beebe  Mfg.  Co.,  Minneapolis,  Minn. 
“Beebe.” 

Bell  Washer  & Wtringer  Co..  The,  1051 
Power  Ave.,  Cleveland,  Ohio.  “Aero- 
bell.” 

Blackstone  Mfg.  Co.,  The,  Jamestown, 
N.  Y.  “American  Classic.” 

Dexter  Co.,  The,  Fairfield,  Iowa.  “Cli- 
max.” “Packard,”  “Cruiser,”  “Fair- 
field.” 

Getz  Power  Washer  Co.,  Morjon,  111. 

Home  Utilities  Co.,  320-326  N.  May  St., 
Chicago,  IU.  “Klymax.”  _ . ^ 

Laundryette  Mfg.  Co.,  1190  E.  152nd  St., 
St.  Louis,  Mo.  “Laun-Dry-Ette.” 

National  Sewing  Machine  Co.,  Belvidere, 
111.  “Happy  Day.” 

Puffer-Hubbard  Mfg.  Co.,  Minneapolis, 
Minn.  “Daylight.,Y  

Rue-Nelson  Mfg.  Co.,  Inc.,  1153  16th 
Ave.,  S.  E.,  Minneapolis,  Minn.  “Rue. 

Schuyler  Electric  Co.,  Berkeley,  Cal. 
“Common  Sense.”  ^ 

Sieben  Merchandising  Co.,  614  Gumbel 
Bldg.,  Kansas  City,  Mo.  (combination 
dolly  and  vacuum).  “All  In  One.’’ 

Silent  Washer  Co.,  Clintonville,  Wis. 
“Sunbeam.”  . _ _ 

Standard  Washing  Machine  Co.,  1100  E. 
55th  St.,  Chicago,  111.  “Thermo.” 

Syracuse  Washing  Machine  Corp.,  507  E. 
Water  St.,  Syracuse,  N.  Y.  “ Easy/’ 

TRI  PLEX  VACUUM  ELECTRIC 
WASHING  MACHINE  CO.,  INC.,  THE. 
Main  office  and  factory  at  Pekin,  111. 
Manufacturers  of  the  “Tri  Plex”  the 
machine  you’ve  had  in  mind.  The  last 
word  in  vacuum  washers.  This  ma- 
chine is  equipped  with  three  vacuum 
funnels  which  go  up  and  down  alter- 
nately, forcing  hot  suds  through  the 
mesh  of  the  clothes  200  times  a minute. 
The  vacuum  cups  tip  at  the  end  of  the 
stroke,  pulling  the  clothes  around  in 
the  tub  and  allowing  dirt  and  grease 


“Tri  Plex”  Electric  Washer 


to  bubble  to  the  surface.  The  most 
attractive,  durable,  noiseless  and  rea- 
sonably priced  washing  machine  on  the 
market.  Also  the  only  alternating 
three  cup  vacuum  washer  on  the  mar 
ket.  Triple  efficiency,  covers  every 
inch  of  clothes  surface.  Made  with 
white  cedar  tub,  full  one  inch  finished 
stave  and  also  copper  tub.  Swinging 
reversible  wringer,  worm  drive. — Adv. 

Vacuum  Washer  Co.,  The,  Ripon,  Wis 
“National.” 

Victor  Mfg.  Co.,  Leavenworth,  Kans. 
“Wonder.” 

Voss  Bros.  Mfg.  Co.,  Davenport,  Iowa 
“Voss.” 

WASH-KOSH  MANUFACTURING  CO. 
Oshkosh,  Wis.  The  washing  principle 
in  the  Wash-Kosh  is  the  vacuum  cup. 
It  is  very  efficient,  and  at  the  same 
time,  very  gentle  on  the  clothes.  One 
large,  square  vacuum  cup  is  used;  this 
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makes  a quarter-turn  at  each  stroke. 
This  results  in  a slow  rotation  of  the 
clothes  which  are  guided  in  under  the 
cup  by  the  octagon  corners  of  the  tub. 
On  the  down  strokes,  steam  and  suds 
are  driven  through  the  fabrics  and  the 
dirt  extracted  by  the  powerful  vacuum 
on  the  up-stroke.  The  copper  tub, 
completely  enclosed  by  the  cabinet,  has 
double  walls  which  keep  the  water  hot. 
A settling  chamber  is  provided  at  the 
bottom  which  traps  the  sediment  and 
dirt.  Easy  access  to  all  working  parts 
is  provided  by  good  sized  doors  in  the 
handsomely  finished  all-steel  cabinet. 
Other  features  are  the  unit  assembly 
of  driving  mechanism,  slip  clutch  which 
fully  protects  the  motor  from  burn-out 
and  swinging  wringer.  There  is  abso- 
lutely no  noise  or  vibration  with  this 
model  and  the  graceful  lines  of  the 
machine  appeal  to  every  housewife  — 
Adv. 

Wayne  Mfg.  Co.,  124  Sidney  SL,  St. 
Louis,  Mo. 


WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  PUMP  OR  SPRAY  TYPE. 
-In  the  pump  or  spray  type  washing  ma- 
chine the  clothes  are  placed  in  a perfor- 
ated cylinder  operating  in  a container. 
Fhis  cylinder  is  free  to  turn  in  either  di- 
•ection  but  no  mechanism  is  provided  to 
revolve  it.  The  water  is  put  into  the  con- 
tainer and  the  clothes  into  the  cylinder, 
[n  the  bottom  of  the  container  a small 
propeller  operates  by  a shaft  running 
through  a bushed  opening.  As  the  propel- 
ler revolves  at  a high  rate  of  speed  it 
agitates  the  water  forcin....g  it  through 
the  clothes  and  at  the  same  time  revolves 


Manufacturers: 


Geyser  Electric  Co.,  5008-18  Blooming- 
dale  Ave.,  Chicago,  111.  “Geyser. 

Lombard,  White  Co.,  38  Harlow  St., 
Worcester,  Mass. 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  REVOLVING  AND  RE- 
VERSING CYLINDER  TYPE. — The  re- 
volving and  reversing  cylinder  type  is  in 
reality  an  application  of  the  larger  com- 
mercial laundry  type  washer  for  home  use. 

The  machine  for  this  type  consists  of  a 
perforated  cylinder  of  wood  or  metal  which 
operates  In  a larger  container.  The  con- 
tainer is  partly  filled  with  water  and  the 
clothes  are  placed  in  the  cylinder.  The 
inside  of  the  cylinder  is  free  from  any 
obstructions  except  for  a number,  usually 
five,  rounded  slats,  called  lifters,  which 
are  fastened  to  the  outside  edge  of  the 
cylinder  and  revolve  with  It.  „ 

As  the  cylinder  revolves  these  lifters 
carry  the  clothes  up  out  of  the  water  and 
drop  them  back  into  it  again  as  they  near 
the  top.  After  the  cylinder  has  revolved 
a certain  number  of  times  in  one  direction, 
usually  between  five  and  eight,  it  reverses 
and  revolves  an  equal  number  of  times  In 
the  opposite  direction. 

A special  feature  claimed  for  this  type 
Is  that  as  the  dirt  is  flushed  out  of  the 
clothes  it  falls  to  the  bottom  of  the  con- 
tainer and  does  not  again  come  into  con- 


Manufacturers: 

ALTORFER  BROSL  CO..  Peoria.  Ul.  The 
“ABC  Super  Electric”  combines  the 
action  of  the  oscillating  or  rocking  tub 
washers,  with  the  cylinder  type  of  con- 
struction. The  osciUating  action,  on 
the  one  hand,  insures  the  maximum 


“A  B C Super  Electric” 


amount  of  agitation.  Unlike  those 
washers  that  revolve  numerous  times 
or  continuously  in  one  direction,  it  pre- 
vents rolling  or  wadding  of  the  clothes 
in  the  cylinder,  thereby  permitting  the 
free  circulation  of  the  sudsy  water 
through  the  meshes  of  the  fabrics  to 
force  out  the  embedded  dirt.  On  the 
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other  hand,  the  cylinder 


construction 


permits  the  loosened  dirt  particles  to 
pass  out  through  the  numerous  perfora- 
tions to  settle  at  the 
tub.  This  makes  it  impossible  for  the 
c tz  ~ — ' * * • 

in  wringing.  Moreover, 
dipping  of  the  clothes, 
the  dirt  particles,  also  embodies  ir,  i 
fullest  measure  the  principle  found 
the  vacuum  or  “stomper” 

ers.  The  cylinder  of  the  

Electric”  makes  one  complete  revolu 
tion — and  then  reverses.  ' 
the  sudsy  water  through 
fabrics  44  times  each  minute, 
versa  1 is  accomplished  by  a 
springless  segment  gear  and  pitman, 


pass  out  through  the  numerous  perfora- 
ta to  settle  at  the  bottom  of  the 
tub.  This  makes  it  impossible  for  the 
dirt  to  be  ground  back  into  the  clothes 
the  lifting  and 
squeezing  out 
"ies  in  the 
; — a in 

type  of  wash- 
”ABC  Super 

-1- u- 

This  forces 
e soiled 
The  re- 
a patented 

~ 0 — so 

smoothly  that  a pencil  will  stand  on 
end  upon  the  lid  without  toppling,  so 
luietly  that  the  ear  detects  only  the 
soft  flop  of  the  fabrics,  and  the  slosh 
>f  the  water.  These  are  unfailing  signs 
•f  unusual  sturdiness  and  rare  simplic- 
ty  of  construction,  and  a pledge  that 


galvanized  steel,  is  protected  against 
rust  by  the  application  of  three  coats 
or  enamel.  It  has  a strong,  efficient, 
12-inch  swinging  wringer.  The  tubs 
are  furnished  in  copper,  specially  treat- 
ed to  prevent  corrosion,  or  of  galvan- 
ized steel.  The  inner  cylinder,  made  of 
metal,  has  a capacity  of  eight  sheets. 
Wringer  and  cylinder  can  be  operated 
separately  or  simultaneously.  The  op- 
erating mechanism  is  entirely  enclosed, 
and  lubricated  by  grease  packed  in  wa- 
ter-tight casing.  All  grease  or  oil  cups, 
belts,  chains,  cranks  are  eliminated. 
All  mechanism  is  enclosed  in  a one- 
piece  cast  iron  housing.  All  bearings 
are  babbitted  and  gears  are  machined. 
“The  Better  Washer”  can  be  obtained 
from  leading  merchants. — Adv. 
entral  Mfg.  Co.,  2525  Montgomery  St., 
St.  Louis,  Mo.  “Humanity.” 
LARK-CADLE-HARMON  CORP.,  Roch- 
ester, N.  Y.  The  “Harmony”  washer 
and  wringer  are  designed  with  particu- 
lar reference  to  strength.  The  frame 


FM>LKAL  BLISCTRK:  CO.,  8700  S.  State 
Street,  Chicago,  111.  The  Federal  elec- 
tric washer.  Its  double  wave-like 
washing  action  cleans  the  clothes  quick- 
ly and  thoroughly  without  harming 
them  in  the  least.  Washes  all  articles 
from  fine  laces  to  heavy  blankets. 
Made  from  Armco  Iron,  which  resists 
rust.  Its  dainty  blue  and  white 
scheme  of  enamel  decoration  makes  an 
instant  appeal  to  the  housewife.  Ab- 
solutely  safe — all  moving  parts  en- 
• i 1 08ech  Has  many  other  features, 

including  special  Roto-Phor  wringer 
See  display  adv.  page  1291.— Adv. 

G%^ES?iE  EDEN  CORP.,  New  York 
City.  Manufactures  the  Eden  electric 
washing  machine.  An  appliance  used 
for  the  rapid  and  economical  washing 
of  the  family  soiled  clothes.  This  wash- 
ing machine  is  very  carefully  assembled 
from  accurately  steel  cut  gears,  Armco 
Iron  tub,  Gillespie  made  wringer,  motor 
and  castings.  Every  effort  is  made  to 
manufacture  a machine  mechanically 
satisfactory  and  dependable  through 
^ «jCourse  usefulness,  and  as  an 

evidence  of  the  standard  maintained 
e Eden  enjoys  the  enviable  reputation 
in  the  trade  as  being  the  greatest  labor- 
saving,  time-saving  and  money-saving 
appliance  ever  produced  for  the  home. 
The  exclusive  Sediment  Zone  found  only 
°v}  Ec*en  contributes  principally  to 
the  success  of  the  machine  enabling  the 
clothes  to  be  continually  flushed  in 
clean  water;  the  released  dirt  beimr 


ervice.  Motor: 
aterproof;  contro 
u.sh-button  switch.  x 

igh-test  structural  angle-steel. 

Armco”  T'izZ 

* heavy  tin-lined  copper,  accor«.,,K  LU 
oriel.  Cylinder:  Choice  of  (l)  selected 
""  holes 


se  power; 
convenient 
: inch 

, 1.  Tub: 

t,'.1?81811"6^  galvanized  iron. 
II. .^d  copper,  j 


ard  white  maple,  or  (2) 
luntersunk  and  embossed,  v*w 
etal  cylinder  has  this  feature.)  Gears 
achme-eut;  running  in  heavy  oil 


achine-cut;  running  in  heavy  oil- 
My  encased  and  silent  in  operation 
•ecial  keystone-shaped  rubber-and- 
td  belt  drive— greatly  superior  to 
Ter  types  of  drive.  Nothing  to  get 
t of  order.  Tension  adjustable  by  a 
gle  thumb-screw.  Wringer:  Swing- 
• type;  can  be  locked  and  operated  in 
y position;  safety  release.  Capacity: 

sheets  or  the  equivalent.  See  dis- 
y advertisement  on  page  1297.— Adv. 
K ELECTRICAL  DISTRIBUTING 
, THE,  Cleveland,  Ohio.  “Rotapex” 
Unitized  electric  clothes 
washer.  The  control 
comprises  only:  (l)  mo- 
■5SS  with  fiction  clutch; 

worm  and  gear 
. transmission;  (3)  cylin- 

fn  BBS  ?er  operating  inechan- 
•y(Lu  ,sui;  (4)  wringer  con- 

^ t|L — trol.  14  h.p.  ball  bear- 
inS.  cool-running  motor 
of  splash -proof  design, 
J8.00,  r.p.m.  universal 
v Jointed  main  shaft.  All 
bearings  enclosed  in  wa- 
ter-tight  casings.  The 


“Harmony”  Washer  and  Wringer 

is  constructed  of  angle 
welded,  " ‘ 


iron,  electrically 
The  cylinder  is  made  of  se- 
lected white  cork  * * ' 


pine,  which, 

of  its  peculiar  grain  structure,  

very  little  water,  and  therefore  does  not 
hold  dirt.  Within  the  cylinder  are  four 
ribs  to  keep  the  clothes  in  motion.  Cyl- 
inder revolves  6^  times  In  each  direc- 
tion, and  as  the  clothes  are  lifted  up 
they  drop,  thus  causing  compression 
from  their  own  weight,  which  forces  the 
hot  suds  through  the  mesh  of  the 
clothes  and  cleans  them  without  any 
outside  force.  The  wringer,  made  of 
the  best-grade  rubber,  has  rollers  full 
11  ins.  wide,  and  is  equipped  with  a 
safety  release.  Wringer  also  swings  and 
may  be  locked  in  any  one  of  five  differ- 
ent positions.  The  waterboard  is  rever- 
sible. Wringer  may  be  operated  from 
either  side.  The  outlet  cock  has  triple- 
threaded  screw,  which  opens  quickly  to 
full  capacity.  A *4-hp.  Westinghouse 
motor  gives  an  ample  surplus  of  power 
and  operates  washer  and  wringer  sim- 
ultaneously or  independently.  The 
^Harmony”  has  a capacity  of  8 sheets. 
When  supplied  with  a galvanized  tub, 
it  is  finished  in  heavy  blue-white  enam- 
el. When  copper  tub  is  specified,  finish 
is  also  blue- white  enamel,  except  tub. 
which  is  of  highly  polished  copper.  All 
working  parts  are  carefully  inclosed,  | 


absorbs 


Universal”  Washer 


When  writing  to  manufacturers  please 
mention  the 

E M F ELECTRICAL  YEAR  BOOK 


erthold  Electric  Washer 


motor  driven,  for  the 
il,  hotel,  club,  sanitarium 
It  is  of  the  revolving,  re- 
aer  type,  and  makes  4% 
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MARLOW  MFG.  CO..  Cleveland,  Ohio. 
The  Marlow  is  an  electric  washing  and 
drying  machine  made  with  a brass 
wash  cylinder  w’hich  has  a capacity  of 
12  sheets;  travels  2600  lineal  ft.  per 


Marlow  Electric  Washing  apd  Drying 
Machine 


min.,  reversing  every  fourth  revolution. 
Copper  centrifugal  dryer  makes  1500 
r.  p.  m.  Machine  is  constructed  of  vit- 
reous enamel  throughout.  Adaptable  to 
homes  and  institutions. — Adv. 

MODERN  LAUNDRY  MACHINE  CO.. 
Kansas  City,  Mo.  The  Mola  Electric 
Washer  is  of  the  cylinder  type,  auto- 
matically reversing  every  fourth  revo- 
lution. Body  and  cylinder  made  of 
heavy  galvanized  iron  or  copper.  Frame 
is  made  of  steel  angles  double  riveted 
and  welded.  It  is  equipped  with  posl- 


Mola  Electric  Washer 


tive-five-position  swinging  wringer, 
with  long  machined  bearing  and  steel 
angle  brace  which  absolutely  prevents 
sagging.  Patented  safety  release  on 
wringer.  Special  gas  heater  to  heat 
water  and  keep  it  at  the  proper  tem- 
perature. Two  levers  in  convenient 
reach  of  the  operator  at  all  times  con- 
trols action  of  the  wringer  and  cylin- 
der. All  working  parts  are  enclosed 
and  run  in  hard  oil.  Oversize  stand- 
ard motor  used  large  enough  to  run 
washer  and  wringer  at  same  time.  The 
mechanism  in  the  Mola  is  simple  in 
constuctlon.  noiseless  In  operation,  and 
of  long  life.  All  gearings  are  slow 
speed  and  the  highest  speed  gear  is  a 
cut  steel  worm  gear.  Large  double 
wheel  swivel  castors  make  it  easy  to 
move  the  machine. — Adv. 

Rochester  Washing  Machine  Corp.,  87 
Franklin  St..  Rochester,  N.  Y.  “High- 
lander.'’ 

Vulcan  Mfg.  Co.,  1511  Cypress  St.,  Kan- 
sas City,  Mo.  “Bauer  Electric”  or 
“Faultless.” 

White  Lily  Mfg.  Co.,  Davenport,  Iowa. 
“White  Lily  de  Luxe.” 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  REVOLVING  CYLINDER 
AND  SPECIAL  TYPES.— In  addition  to 
the  foregoing  standard  types  there  are 
several  machines  on  the  market  which, 
while  they  offer  no  essentially  new  meth- 


ods, are  interesting  variations  of  these 
methods. 

One  of  the  most  popular  is  a type  in 
which  the  cylinder  reverses  after  each 
revolution.  By  this  method  of  application 
it  is  claimed  to  possess  all  the  advantages 
of  the  revolving-reversing  cylinder  type 
and  the  oscillating  types  combined.  An- 
other uses  a cylinder  which  does  not  re- 
verse but  runs  continually  in  the  same 
direction.  Still  another  has  a perforated 
tub,  shaped  and  operating  like  the  oscil- 
lating type  but  which  Is  located  in  an  out- 
side container  holding  the  water. 

There  are  also  some  types  in  use  which 
use  standard  laundry  tubs  as  the  outside 
container.  In  this  type  the  washing  ma- 
chine consists  simply  of  the  moving  parts 
to  fit  in  the  tub. 

Manufacturers: 

American  Appliance  Products  Co.,  1231 
W.  Madison  St.,  Chicago,  111.  “Ameri- 
can Maid.” 

Cadillac  Washing  Machine  Co..  325  W. 
Ohio  St..  Chicago,  111.  “Cadillac.” 

CLARK.  CADLE.  HARMON  CORP., 
1139  University  Ave.,  Rochester,  N.  Y. 
“Harmony.” 

Crystal  Division.  Mallory  Industries,  De- 
troit, Mich.  “Crystal.” 

DEXTER- REYNOLDS  MFG.  CO..  128  N. 
Wells  St..  Chicago,  111.  Manufacturers 
of  the  “Sanitary”  Electric  Washing 
Machine.  This  is  a late  development 
of  electric  w’ashing  machine,  being  a 
type  in  which  the  cleaning  mechanism 
is  placed  in  a standard  laundry  tub. 
It  is  driven  by  a 1/5  hp.  motor,  direct 
connected  by  worm  gear  to  a shaft 
terminating  in  a speed  reduction  gear, 
which  causes  the  agitator  to  revolve 
at  about  sixty  revolutions  per  minute. 
The  agitator  is  made  up  of  two  metal 
corrugated  blades  tilted  at  forty-five 
degree  angles,  the  shaft  to  which  these 
blades  are  connected  penetrating  the 
bottom  of  the  tub  through  a w'ater- 
seal  bushing,  assuring  a non-leakable 
connection.  The  driving  mechanism 
also  operates  a stationary  wringer  at 
the  left  of  the  tub  and  permits  the 
user  to  employ  the  second  tub  for  rins- 
ing purposes  without  changing  the  po- 
sition of  the  wringer.  Both  tubs  are 
completely  covered  with  special  wood 
covers,  the  one  above  the  washing  ma- 
chine compartment  being  in  two  sec- 
tions. allowing  the  operator  to  raise  the 
smaller  section,  without  stopping  the 
motor,  in  case  it  is  necessary  to  place 
additional  clothes  in  the  tub.  The  op- 
eration of  the  machine  is  as  follows: 
As  the  agitator  blades  revolve,  their 
lower  ends  pick  up  the  clothes  and  the 
force  of  the  revolution  carries  them 
to  the  tops  of  the  blades  and  drops 
them  against  the  sides  of  the  tub 
w’hich  also  have  a corrugated  surface. 
This  takes  the  place  of  the  rubbing 
motion  ordinarily  employed  in  wash- 
ing clothes  and  forces  the  water 
through  the  meshes  of  the  clothes.  In- 
asmuch as  the  ordinary  type  laundry 
tub  is  used,  one  Is  not  bothered  with 
hauling  water  to  the  machine  and 
draining  it  off  later,  since  the  ordi- 
nary plumbing  connections  are  made. 
It  also  eliminates  moving  the  washing 
machine  over  to  the  tub  w’hen  it  is 
necessary  to  wring  the  clothes  since 
the  double  compartment  tub  furnishes  a 
convenient  place.  After  the  washing  is 
done,  the  agitator  can  be  easily  re- 
moved, converting  the  machine  to  an 
ordinary  wash-tub  again.  The  manu- 
facturer furnishes  this  machine  com- 
plete, including  the  tubs,  or  will  fur- 
nish the  operating  mechanism,  which 
may  be  installed  in  any  standard 
laundry  tub.  For  further  information 
see  display  advertisement  on  page  1224. 
— Adv. 

Fosston-Carpenter  Co.,  473  Cleveland 
Ave.,  N.,  St.  Paul.  Minn.  "Newr  Lib- 
erty.” 

Maytag  Co.,  The,  Newton,  low’a. 

Rochester  Rotary  Washer  Co.,  87  Frank- 
lin St.,  Rochester.  N.  Y.  “Rochester.” 

Rochester  Washing  Machine  Corp.,  87 
Franklin  St.,  Rochester,  N.  Y.  “High- 
lander.” 

Sechler  Implement  & Carriage  Co.,  Mo- 
line, 111.  “Black  Hawk.” 

Star  Washing  Machine  Co.,  549  Quincy 
St.,  Chicago,  111.  “Silver  Star.” 

Universal  Utilities  Corp.,  Alpena,  Mich. 
“Universal.” 

V.  B.  M.  Co.,  2240  Ogden  Ave.,  Chicago, 
111.  “Very  Best  Made.” 

Wln-Her  Washer  Co.,  814  Tuttle  St., 
Des  Moines,  Iowa.  "Win-Her.” 
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WASHING  MACHINES,  CLOTHES, 
LAUNDRY  OR  HEAVY-DUTY  TYPE.— 

The  heavy-duty  or  commercial  laundry 
machines  rely  entirely  upon  the  revolving- 
reversing  cylinder  method  of  cleansing  and 
as  a matter  of  fact,  this  type  machine  em- 
ployed the  method  years  before  the  in- 
troduction of  the  household  size.  The 
cylinder  in  these  machines  is  usually  very 
large  and  is  located  in  a cylindrical  con- 
tainer which  holds  the  water.  The  motors 
used  are  proportionately  larger  than  the 
household  size  and  may  be  either  belted 
or  direct  connected  to  the  cylinder. 

Manufacturers: 

Apex  Appliance  Co.,  3223  W.  30th  St., 
Chicago,  111. 

Dexter  Co.,  The,  Fairfield,  Iowa.  “Du- 
plex.” 

Henrici  Laundry  Machinery  Co.,  61  W. 
Selden  St.,  Mattapan,  Boston,  Mass. 

Hurley  Machine  Co.,  24  E.  Jackson  Blvd., 
Chicago,  III.  “Thor.” 

International  Equipment  Co.,  352  West- 
ern Ave.,  Boston,  Mass. 

Judd  Laundry  Machine  Co.,  122  S.  Mich- 
igan Ave.,  Chicago,  111. 

MARLOW  MFG.  CO.,  1836  Euclid  Ave., 
Cleveland,  Ohio. 

Mateer  & Co..  F.  W..  226-232  W.  Ontario 
St.,  Chicago,  111. 

Raymond  Co.,  The,  Saugatuck,  Conn. 

Rochester  Rotary  Washer  Co.,  87  Frank- 
lin St.,  Rochestery,  N.  Y.  “Rochester 
Rotary.” 

Willey  Co.,  Inc.,  The.  1222  Race  St..  Phil- 
adelphia, Pa. 

WASHING  MACHINES,  MISCELLAN- 
EOUS, ELECTRIC.— These  are  electrically 
operated  machines  used  for  washing  other 
things  than  clothes,  bottles  and  dishes. 
They  are  used  in  hotels,  clubs,  restaurants, 
etc.,  for  washing  vegetables,  fish  and 
oysters,  etc.  They  are  also  used  on  dairy 
farms  for  washing  milk  cans  and  in  other 
food  product  factories  for  w’ashing  cans. 
In  various  industrial  processes,  metal  parts 
are  also  washed  in  electrically  operated 
washing  machines.  These  vary  In  con- 
struction and  operating  principle,  depend- 
ing on  the  purpose  in  view. 

Manufacturers: 

Berthold  Electrical  Mfg.  Co.,  127  S. 
Green  St.,  Chicago,  III.  (For  washing 
factory  equipment.)  “Berthold.” 

Creamery  Package  Mfg.  Co.,  The.  61-7 
W.  Kinzie  St.,  Chicago.  111.  (milk  cans). 
“20th  Century.”  “CP.” 

Crescent  Washing  Machine  Co.,  New 
Rochelle,  N.  Y.  (“Crescent”  metal 
parts  washing  machine.) 

Davis- Watkins  Dairymen’s  Mfg.  Co.. 
North  Chicago,  111.  (“Progress”  can 
washer.) 

Furman -Fisher  Corp.,  30  Church  St., 
New  York,  N.  Y.  (Vegetable  and  oyster 
for  hotels,  etc.). 

Sprague  Canning  Machinery  Co..  222  N. 
Wabash  Ave.,  Chicago.  III.  (Vegetable  ) 

WASHINGTON. — Trade  name  for  auto- 
matic oil  and  gas  separators  for  power 
plant  use  manufactured  by  the  Petroleum 
Iron  Works  Co.,  Drawer  539,  Sharon,  Pa. 

WASHINGTON! — Trade  name  for  spark 
plugs  manufactured  by  the  Washington 
Auto  Supply  Co.,  Washington,  111. 

WASHINGTON  AUTO  SUPPLY  CO.— 
Washington,  111.  Manufacturer  of  spark 
plugs,  etc. 

WASHINGTON  SLATE  CO.— Slatlngton. 
Pa.  Manufacturer  of  slate  for  electrical 
purposes. 

WASHKOSH. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Washkosh  Mfg.  Co.,  Oshkosh,  Wis. 

WASTE  CANS. — Metal  containers  hav- 
ing self-closing  lids  and  feet  to  raise  them 
from  the  floor,  designed  for  storing  unused 
or  oily  waste  and  thus  prevent  danger  of 
fire  from  dropping  matches  or  spontaneous 
combustion.  They  should  be  provided  In 
all  factories,  generating  stations  and  sub- 
stations where  w’aste  is  used. 

Manufacturers: 

Qiamond  State  Fibre  Co.,  Bridgeport,  Pa. 
“Diamond  F.” 

National  Marine  Lamp  Co.,  The.  Forest- 
ville.  Conn. 

Safety  Fire  Extinguisher  Co.,  The,  291- 
93  7th  Ave.,  New  York,  N.  Y. 

WASTE.  COTTON,  OILING  AND  WIP- 
ING.— A close  intermixture  of  separate  soft 
cotton  fibers  of  various  lengths  assembled 
in  lurge  bundles,  from  which  various 
amounts  are  taken  as  desired  for  wiping 
oil  from  machinery  and  generally  cleaning 
around  machines  and  machine  parts. 
While  cotton  waste  has  been  used  for 
packing  bearings  in  connection  with  lubri- 
cation, it  is  not  altogether  satisfactory  for 
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urpose  because  of  a tendency  to  pack 
ler  and  drop  away  from  the  bearing, 
lufacturers: 


tubes  or  cylinders  as  the  filtering  medium 
instead  of  screens. 

Manufacturers: 


lop  Mfg.  Co.,  The  Robert,  157  W.  6th 
..  South  Boston,  Mass, 
teley  & Son,  John,  1089  Germantown 
re.,  Philadelphia,  Pa. 

>enter  & Co.,  George  B.,  440  N.  Wells 
.,  Chicago,  III. 

lilton  Engine  Packing  Co.,  54-56 
anson  St.,  Hamilton,  Ont.,  Can. 
man-Corr  Mfg.  Co.,  312  Market  St., 
iladelphia.  Pa. 

s Co.,  Dexter  P.,  Indian  Orchard, 

rath,  John  J„  1338-1344  N.  Front 
, Philadelphia,  Pa. 

>nal  Waste  Co.,  Philadelphia,  Pa. 
id  Waste  Mfg.  Co.,  Troy,  N.  Y. 
y Waste  Mills,  La  Grange,  Ga. 

TE,  WOOL,  LUBRICATION.  — A 
intermixture  of  separate  woolen 
bers  in  a large  bundle  or  mass, 
vaste  is  used  for  packing  the  oil 
)f  car  trucks  and  railway  motors, 
iste  is  first  soaked  in  lubricating 
then  allowed  to  drip  till  the  excess 
rained  off.  It  Is  then  packed  into 
or  Journal  boxes  of  trucks  so  as  to 
ilnst  the  underside  of  the  car  axle 
a provides  lubrication  for  the  axle 
ring.  It  prossesses  a spongy  nature 
causes  it  to  retain  its  shape  and 
for  considerable  periods  of  time, 
ised  for  motors  it  is  treated  as 
nd  then  packed  into  the  oil  boxes 
tacles,  where  it  bears  against  the 
be  lubricated,  such  as  armature 
car  axle.  Lubricating  oil  is  then 
le  oil  boxes.  A separate  chamber 
1 boxes  shows  the  oil  level  so  that 
be  kept  at  the  proper  height, 
action  serves  to  maintain  a flow 
) through  the  waste  and  against 
ing  shaft  or  axle  and  thence  into 

tng. 

H DEMAGNETIZERS.— See  De- 

2rs.  watch. 

-(MEN'S  SIGNAL  BOXES.— See 
atchmen's  signal. 

4MENfS  TIME  DETECTORS 

E C O R D E R S. — See  Detectors, 
i’s  time  (for  mechanical  detect- 

0 Clocks,  electric,  watchmen’s 
rding. 

. — A compound  of  hydrogen  gas 
n gas,  two  volumes  of  hydrogen 
I ume  of  oxygen,  HiO.  It  freezes 
and  boils  under  normal  atmos- 
ssure  at  100*  C.  It  is  practically 
uctor  of  electricity  when  pure, 
tance  of  water  to  the  electrical 
an  only  be  realized  when  we 
hat  nearly  all  of  the  electrical 
nmercially  produced  is  derived 
rolling  water  to  give  steam  for 
ators  or  engine-driven  gener- 
,y  using  the  energy  of  falling 
ydroelectric  plants. 

COOLING. — A means  of  carry- 

1 produced  in  a machine  or  ap- 
surrounding  the  parts  which 

0 the  rise  in  temperature  by  a 
water  circulation.  One  of  the 
ion  applications  is  to  large 
s,  which  are  often  cooled  by 
►oling  coil  of  continuous  tubing 
the  top  of  the  case  and  circu- 
• through  it. 

POOLED  MACHINE.— A water- 
hine  Is  one  which  depends 
ie  circulation  of  water  for  the 
its  heat.  It  ofen  is  provided 

1 water-circulating  coils  or 
:his  purpose. 

FILTERS  AND  PURIFIERS. 

rises  equipment  used  in  power 
Itering  and  removing  impuri- 
tuspension  in  water  to  be  used 
?d  purposes.  The  filters  con- 
mber  of  screens  of  fine  mesh 
e the  sand,  dirt  and  foreign 
his  material  passes  the  filter 
r is  provided  it  forms  an  in- 
solid matter  when  heated  in 
Settling  tanks  are  also  used 
lud  before  filtering. 

water  for  boiler  purposes  is 
hard  or  corrosive,  It  requires 
ment  more  elaborate  than 
and  purifiers.  For  such 
f Feed-water  purifiers;  Evap- 
- plant;  Water-softening  ap- 
see  Feed  water,  boiler, 
s are  also  made  in  smaller 
uses,  such  as  filtering  water 
purposes  in  manufacturing 
il  stations,  telephone  ex- 
a nd  before  distilling  for  use 
tc.  These  small  filters  are 
d with  unglazed  porcelain 


American  Steam  Gauge  & Valve  Mfg. 
Co.,  208  Camden  St.,  Boston,  Mass. 
"American.” 

American  Utilities  Co.,  St.  Joseph,  Mich. 
"Barnes.” 

Blackburn-Smith  Corp.,  The,  107  W.  40th 
St.,  New  York,  N.  Y. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Graver  Corp.,  East  Chicago,  Ind. 

Griscom- Russell  Co.,  2141  West  St. 
Bldg..  New  York,  N.  Y.  "Reilly  Mul- 
tiscreen." 

H.  S.  B.  W.-Cochrane  Corp.,  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
"Cochrane." 

International  Filter  Co.,  1st  National 
Bank  Bldg.,  Chicago,  111.  "Hot- 
Flow.” 

Mueller  Mfg.  Co.,  Ltd.,  W.  H..  Sarnia. 
Ont.,  Can. 

New  York  Continental  Jewell  Filtration 
Co.,  E.  Centre  St.,  Nutley,  N.  J.  "New 
York,”  "Continental,"  "Jewell."  "War- 
ren,” "Hyatt." 

Ozone  Co.  of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

Permutit  Co.,  The,  440  4th  Ave.,  New 
York,  N.  Y. 

Power  Plant  Specialty  Co.,  Monadnock 
Block,  Chicago,  111.  "Vater." 

Roberts  Filter  Mfg.  Co.,  6th  & Columbia 
Sts.,  Darby,  Pa. 

R.  U.  V.  Co.,  Inc.,  The,  165  Broadway, 
New  York,  N.  Y. 

United  Filters  Corp.,  65  Broadway,  New 
, York,  N.  Y.  "United." 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

WATER  HAMMER.— When  the  gate  or 
valve  in  a penstock  or  pipe  is  suddenly 
closed  there  is  a change  in  pressure  head 
due  to  the  change  in  velocity  which  sets 
the  column  of  water  in  the  pipe  into  vi- 
bration or  oscillation.  This  condition  is 
called  water  hammer  and  is  a Source  of 
great  danger  in  a long  penstock,  such  as 
for  a water-power  plant.  Several  waves 
succeeding  each  other  by  an  interval  ap- 
proximately equal  to  the  vibration  period 
of  the  pipe,  may  cause  a pressure,  espe- 
cially at  the  bends,  which  no  possible 
strength  of  penstock  could  withstand.  (For 
preventive  measures,  see  Standpipe,  also 
Valves,  relief.) 

WATER  HEATERS  AND  URNS.— See 

Heaters,  electric,  water  (five  types); 
Urns,  water,  electric,  restaurant  and 
hotel. 

WATER  KING. — Trade  name  for  leather 
belting  manufactured  by  the  Southern 
Belting  Co.,  602-608  S.  Peters  St.,  New 
Orleans,  La. 

WATER  LEVEL  GAGES.— See  Gages 
boiler  water  level;  Gages,  water  level, 
e!ectrically  operated. 

WATER  PUMPING  SYSTEMS.  — See 

Pumping  systems,  water,  electropneu- 
matic. 

WATER  PUMPS.— See  under  Pumps,  of 
which  many  classes  and  types  are  listed, 
especially  Pumps,  water, 

WATER  RHEOSTAT.— A device  used 
for  absorbing  the  energy  developed  in  a 
generator  while  under  test,  or  as  a pro- 
tective resistance  for  other  apparatus 
while  testing.  It  consists  of  a large  wood- 
en box  or  barrel  containing  water  in  which 
two  metal  electrodes  are  Immersed.  The 
position  of  the  electrodes  may  be  shifted 
to  vary  the  resistance.  Special  forms  of 
water  rheostats  are  also  used  for  the  con- 
trol of  large  motors.  See  Rheostats,  water 
or  liquid. 

WATER  SOFTENING  APPARATUS.— 

Water  softening  apparatus  is  used  in  the 
treatment  of  boiler  feed  water  to  remove 
most  of  the  salts  carried  in  solution,  which 
form  an  incrustation  of  solid  matter  or 
"scale"  when  the  water  is  boiled.  Such 
scale  is  very  objectionable  in  steam  boilers 
of  power  plants.  The  principal  salts  found 
are  calcium,  magnesium  and  iron  carbo- 
nates. bicarbonates  and  sulphates.  Treat- 
ing the  water  for  bicarbonates  is  usually 
accomplished  by  boiling  it,  when  the  salts 
are  decomposed.  Treating  water  contain- 
ing the  otner  impurities  is  a more  elabo- 
rate treatment  and  the  apparatus  used  is 
varied.  It  consists  of  tanks  and  equip- 
ment for  treating  the  w-ater  and  precipi- 
tating the  impurities.  Sodium  carbonate 
(Na-  COji)  and  lime  (CaO)  are  often  used 
for  this  purpose.  The  clear  water  is  drawn 
off  from  the  precipitated  salts  in  the  soft- 
ening apparatus  and  is  then  supplied  to 
the  feed- water  heater;  the  precipitate  is 
periodically  cleaned  out  from  the  treating 
tanks. 


Manufacturers: 

Graver  Corp.,  East  Chicago,  Ind. 

H.  S.  B.  W.-Cochrane  Corp.,  17th  St.  & 
Allegheny  Ave.,  Philadelphia,  Pa. 
"Sorge-Cochrane." 

International  Filter  Co.,  1st  National 
Bank  Bldg.,  Chicago,  111.  "Hot- 
Flow.” 

Mason  Regulator  & Enginering  Co.,  Ltd., 
The,  135-53  Dagenals  St.,  Montreal, 
Que.,  Can. 

New  York  Continental  Jewell  Filtration 
Co.,  E.  Centre  St.,  Nutley.  N.  J. 

Permutit  Co.,  The,  440  4th  Ave.,  New 
York,  N.  Y. 

Power  Plant  Specialty  Co.,  Monadnock 
Block,  Chicago,  111.  "Vater." 

Roberts  Filter  Mfg.  Co.,  6th  & Columbia 
• Sts.,  Darby,  Pa. 

Scaife  & Sons  Co..  William  B..  Pitts- 
burgh, Pa.  "We-Fu-Go,"  "Scaife." 

WATER  STERILIZERS.— See  Steriliz- 
ers, electric,  water,  circulating;  Sterilizers, 
electric,  water,  noncirculating. 

WATER  STILLS.— See  Stills,  electric- 
ally heated;  Stills,  water,  steam  or  fuel- 
heated. 

WATER-TIGHT  BELLS.  — See  Bells, 
marine. 


WATER-TIGHT  BUZZERS.— See  Buz- 
zers, electric,  marine. 

WATER-TIGHT  FIXTURES.— See  Fix- 
tures, lighting,  marine,  water-tight  and 
vaporproof. 


WATER-TIGHT  PUSH  BUTTONS.— 

See  Push  buttons,  marine  and  water- 
tight. 

WATER-TIGHT  RECEPTACLES.— See 

Receptacles,  weatherproof  and  water- 
tight. 


WATER-WHEEL  GENERATORS.— See 

Generators,  lighting  and  power,  a-c.. 
water  wheel;  Generators,  lighting  ana 
power,  d-c..  water-wheel. 


WATER  WHEELS.— A form  of  hydraul- 
ic motor,  now  practically  obsolete  except 
for  irrigation  purposes.  The  term  was 
originally  applied  to  the  large  open  over- 
shot, breast  and  undershot  wheels,  and  is 
now  occasionally  applied  to  the  runner  or 
rotor  of  a hydraulic  turbine.  Impulse  tur- 
bines, such  as  of  the  Pelton  type,  are  often 
called  water  wheels.  (Also  see  Turbines, 
water  or  hydraulic.) 


WATER- W ITCH.  — Trade  name  Tor 
leather  belting  manufactured  by  N.  Palm- 
er & Co.,  Bridgeport,  Conn. 

WATERBURY. — Trade  name  for  wet 
batteries  manufactured  by  the  Waterbury 
Battery  Co.,  30  Church  St.,  New  York, 
N.  Y. 


WATERBURY  BATTERY  CO.,  THE.— 

30  Church  St.,  New  York,  N.  Y.  Manufac- 
turer of  wet  batteries.  President  and 
treasurer,  C.  B.  Schoenmehl;  vice-presi- 
dent and  general  manager,  E.  E.  Hudson; 
secretary  and  factory  manager,  M.  L. 
Martus. 

WATERBURY  BUTTON  CO.— Water- 
bury, Conn.  Manufacturer  of  sockets, 
switches,  molded  insulation,  electrical  nov- 
elties, etc.  Business  established  1812. 
Vice-president.  Ralph  H.  Smith;  secretary, 
W.  F.  Kaynor.  Main  office.  835  S.  Main 
St.,  Waterbury,  Conn.  Branch  offices, 
1140  Broadway,  New  York,  N.  Y.;  68 

Essex  St.,  Boston,  Mass.;  230  S.  Wells  St., 
Chicago,  111.;  435  Mission  St.,  San  Fran- 
cisco, Cal.;  11  Richmond  St.,  W.,  Toronto, 
Ont.,  Can. 

WATERBURY  MFG.  CO.— Waterbury, 
Conn.  Manufacturer  of  fixture  fittings, 
switch  and  receptacle  plates,  screws,  bolts 
and  other  brass  products.  Business  estab- 
lished 1837.  President  F.  S.  Chase;  treas- 
urer and  general  manager,  C.|  W.  Henger; 
sales  manager,  R.  O.  Palmer.  Main  office 
and  factory,  236  Grand  St.,  Waterbury, 
Conn.  Branch  offices,  7 S.  Dearborn  St., 
Chicago.  111.;  200  Fifth  Ave.,  New  York. 
N.  Y. ; Stephen  Girard  Bldg..  12th  & Chest- 
nut Sts.,  Philadelphia,  Pa.;  Engineers 
Bldg..  Cleveland,  Ohio;  502  Kresge  Bldg., 
Detroit,  Mich.;  Farmers  Bank  Bldg.,  Pitts- 
burgh, Pa.;  225  Sharon  Bldg.,  San  Fran- 
cisco, Cal. 

WATER  IDE. — Trade  name  for  water- 
proof leather  belting  manufactured  by  the 
F.  Raniville  Co.,  241-247  Pearl  St..  Grand 
Rapids,  Mich. 

WATERPROOFING  MATERIAL  S.— 

These  materials  are  used  for  waterproof- 
ing various  apparatus  and  joints,  cloths 
and  other  fabrics.  For  treating  the  fab- 
rics a special  compound  is  used,  sometimes 
an  oil,  in  other  cases  a wax.  The  material 
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is  usually  thoroughly  impregnated  with  the 
compound.  In  other  cases  the  compounds 
and  materials  are  used  for  sealing  up 
joints.  The  joints  are  sometimes  packed 
with  jute  or  hemp  Impregnated  with  tar  or 
pitch.  Wood  and  other  porous  materials 
are  often  boiled  in  oil,  paraffin  and  other 
waterproofing  compounds  to  keep  out 
moisture  ana  thus  improve  the  dielectric 
strength,  or  to  exclude  acids,  alkalies  or 
other  injurious  liquids,  especially  around 
storage  batteries,  electroplating  and  other 
electrochemical  cells  or  tanks. 

Manufacturers: 

Barnard  & Co.,  B.  S.,  31  Union  Sq.,  New 
York,  N.  Y.  “Hercules.*’ 

Barrett  Co..  The,  17  Battery  PI.,  New 
York,  N.  Y. 

Billings-Chapin  Co.,  The,  1153  E.  40th 
St.,  Cleveland,  Ohio.  "Driwal,”  “Bil- 
chaco.” 

Binswanger  & Co.,  B.,  829-835  N.  3rd 
St.,  Philadelphia,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 

* King  St.,  W..  Toronto,  Ont.,  Can. 

Celite  Products  Co..  1134  Van  Nuys 
Bldg.,  Los  Angeles,  Cal.  "Celcote.** 

Cochrane  Chemical  Co.,  432  Danforth* 
Ave.,  Jersey  City,  N.  J. 

Elaterite  Paint  & Mfg.  Co.,  W.  11th  & 
Market  Sts.,  Des  Moines,  Iowa.  “Des 
Moines  Elaterite.” 

Flexible  Compound  Co.,  Inc.,  The,  3607 
Haverford  Ave.,  Philadelphia,  Pa. 
"Flexible  Compound.” 

Fulton  Bag  & Cotton  Mills,  Atlanta,  Ga. 

Lehon  Co.,  The,  W.  44th  St.  & Oakley 
Ave.,  Chicago,  111. 

Mogul  Co.,  41  W.  39th  St.,  New  York, 
N.  Y. 

O’Brien  Varnish  Co.,  Washington  & 
Johnson  Sts.,  South  Bend,  Ind. 

Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J. 
“Smooth-On." 

Union  Paper  & Twine  Co.,  125  St.  Clair 
Ave.,  N.  W.,  Cleveland,  Ohio. 

Vitrifyx  Co..  The,  2526  W.  Congress  St., 
Chicago,  HI. 

WATERSOFT. — Trade  name  for  water 
softening  compounds  manufactured  by  the 
Fred  G.  Clark  Co.,  1087  W.  11th  St.,  Cleve- 
land, Ohio. 

WATIGHT. — Trade  name  for  vapor- 
proof  and  water-tight  receptacle  and  light- 
ing fixture  manufactured  by  the  Electric 
Appliance  Co.,  701-709  W.  Jackson  Blvd., 
Chicago,  111. 

WATKINS,  FREDERICK  A.— 565  W. 

Washington  St.,  Chicago,  111.  Manufac- 
turer of  telephone  mouthpieces.  Propriet- 
or, Frederick  A.  Watkins. 

WATSON. — Trade  name  for  motors,  gen- 
erators, grinders  and  fans  manufactured 
by  the  Mechanical  Appliance  Co.,  Milwau- 
kee, Wls. 

WATSON  & MCDANIEL  CO.— 150  N. 
7th  St.,  Philadelphia.  Pa.  Manufacturer  of 
steam  traps  and  valves.  President,  James 
P.  Watson;  secretary  and  treasurer,  James 
Watson. 

WATSON  CO.,  H.  F.— Erie,  Pa.  Manu- 
facturer of  asbestos  paper,  boiler  and  pipe 
coverings,  etc.  Main  office  and  factory, 
Erie,  Pa.  Branch  offices,  Chicago,  III; 
Boston,  Mass. 

WATSON,  FRYE  CO.,  LTD.— 213-223 
Front  St.,  Bath,  Me.  Manufacturer  of 
brass  and  bronze  castings  and  valves. 
President  and  treasurer,  Scott  R.  Frye; 
vice-president,  Orrin  F.  Frye;  general 
manager,  Edmund  P.  Briggs. 

WATSON  MUSIC  CO.— St.  Joseph,  Mo. 
Manufacturer  of  electrically  operated 
pianos. 

WATSON-STILLMAN  CO.,  THE.— 40 
Dey  SL,  New  York,  N.  Y.  Manufacturer 
of  car  wheel  presses,  valves,  packings,  etc. 
President,  Edwin  A.  Stillman;  vice-presi- 
dent, Carl  Wlgtel;  secretary,  A.  P.  Neuin; 
treasurer,  J.  D.  Brooks;  general  manager, 
L.  Brown.  r 

WATT. — The  practical  unit  of  electric 
power  or  rate  of  doing  work  in  a circuit. 
A watt  equals  one  joule  per  second,  or 
the  work  done  in  a noninductive  circuit 
by  a current  of  one  ampere  under  a 
potential  of  one  volt.  One  watt  equals 
10T  (or  10,000,000)  absolute  units  of  elec- 
tric power.  In  relation  to  mechanical 
power,  1 watt  = 0.737  foot-pound  per 
second,  or  1/746  horsepower.  Since  the 
watt  is  a rather  small  unit,  the  kilowatt, 
which  equals  1000  watts.  Is  more  com- 
monly used.  The  watt  was  named  after 
James  Watt,  inventor  of  those  far  reach- 
ing improvements  in  steam  engines  that 
ushered  in  the  age  of  mechanical  and 
electrical  power.  (See  Power,  electric; 
Joule;  Kilowatt;  Watt,  James.) 

WATT,  JAMES.— A Scottish  engineer 
(born  1736,  died  1819)  after  whom  the  unit 


of  electric  power  is  named.  He  early  took 
to  mechanical  and  engineering  pursuits 
and  at  the  age  of  21  was  appointed 
mathematical  instrument  maker  at  Glas- 
gow University.  He  also  made  surveys 
and  reports  on  river  and  harbor  improve- 
ments. In  1764  he  conceived  the  idea  of 
building  a condenser  separate  from  the 
steam  engine  cylinder.  Until  then  the 
steam  was  condensed  by  means  of  a Jet 
of  cold  water  forced  into  the  cylinder  at 
the  end  of  the  stroke;  this  alternate  heat- 
ing and  cooling  of  the  cylinder  required 
about  three  times  as  much  steam  as  after 
Watt’s  development  of  the  separate  con- 
denser. He  was  engaged  in  the  manu- 
facture of  steam  engines  for  about  26 
years,  during  which  he  also  invented  the 
engine  governor  and  the  compound  type 
of  engine.  He  also  invented  other  me- 
chanical devices  and  chemical  products. 

WATT- HOUR. — A common  practical  unit 
of  electrical  energy.  It  equals  the  energy 
passed  in  one  hour  in  a circuit  whose 
power  is  constantly  one  watt.  The  watt- 
hour  is  therefore  equivalent  to  60X$0  or 
3600  watt-seconds.  A still  more  common 
unit  is  the  kilowatt-hour;  1 kw-hr.  = 
1000  watt-hours.  It  should  be  noted  that 
one  watt-hour  represents  an  amount  of 
electrical  energy  that  may  be  used  in  a 
period  different  from  one  hour  and  at  a 
rate  different  from  one  watt.  It  merely 
means  that  during  the  time  considered  a 
summation  of  the  watt-seconds  used 
would  amount  to  3600.  For  instance,  a 
10-watt  lamp  operated  for  6 minutes  uses 
one  watt-liour  of  energy,  since  10  watts  X 
360  seconds  = 3600  watt-seconds  = 1 watt- 
hour.  (See  also  Watt;  Watt-second.) 

WATT- HOUR  METER.— An  instrument 
for  measuring  or  integrating  the  electrical 
energy  passed  through  a circuit  or  appli- 
ance’ for  any  length  of  time  and  recording 
the  total  on  dials  in  units  of  watt-hours 
or  kilowatt-hours.  Such  instruments  are 
most  commonly  referred  to  merely  as 
“meters”  (in  England  as  “electricity 
meters”)  because  they  meter  the  elec- 
tricity supplied  just  as  a gas  meter 
measures  the  gas  supplied  during  any 
period,  such  as  a month.  (For  principles, 
construction,  principal  types  used,  and 
makers  of  such  meters,  see  Meters,  watt- 
hour.) 

WATT-HOUR  METERS.— See  Meters, 
watt-hour  (several  types). 

WATT-SECOND.— The  practical  unit  of 
electrical  energy.  It  equals  the  energy 
passed  per  second  where  the  power  is  one 
watt;  It  also  equals  one  Joule  of  work 
done  in  a second.  Since  this  is  a small 
unit,  simple  multiples  of  it  (the  watt-hour 
and  the  kilowatt-hour)  are  commonly 
used.  If  the  power  is  constant,  the  energy 
in  watt-seconds  for  any  period  of  time  is 
found  by  multiplying  the  power  in  watts 
by  the  time  in  seconds.  If  the  power  is 
varying,  the  energy  is  usually  found  by  a 
meter  that  integrates  the . work  done  in 
the  consecutive  seconds,  but  records  the 
total  in  watt-hours  or  kilowatt-hours. 
(See  Energy,  electrical;  Watt;  Watt-hour; 
Kilowatt-hour;  Watt-hour  meters.) 

WATTAGE. — A fairly  common  expres- 
sion for  the  power  in  an  electric  circuit 
or  appliance  in  terms  of  watts  or  kilo- 
watts. It  may  be  the  actual  power  input 
or  output  at  a particular  instant,  or  the 
rated  power  under  certain  assumed  stand- 
ard conditions  of  voltage,  current  and 
power-factor.  The  actual  wattage  can  be 
measured  directly  by  means  of  a watt- 
meter. The  rated  wattage  Is  the  normal 
power  output  capacity  of  generators  or 
transforming  devices,  or  the  Input  capac- 
ity of  current-consuming  devices;  examples 
are:  A 250-kw.  generator,  75- watt  incan- 
descent lamp,  550-watt  pressing  Iron. 

“WATTLESS”  COMPONENT  OR  CUR- 
RENT.— In  alternating-current  circuits, 
when  the  current  and  voltage  are  not  in 
phase,  one  component  of  the  current  is  in 
quadrature  with  the  voltage  and  does  not 
contribute  energy  to  the  circuit.  This 
component  is  often  known  as  the  “watt- 
less” current  or  component  as  distin- 
guished from  the  active,  energy'  or  working 
component  of  the  current.  The  term 
“wattless”  current  Is  a misnomer,  how- 
ever, because  such  currents  generate  heat 
in  the  conductors  they  traverse  and  con- 
sume some  power  or  watts  • in  doing  so. 
The  A.  I.  E.  E.  Standardization  Rules  do 
not  approve  the  terms  “w-attless”  compon- 
ent or  wattless  current.  The  proper  name 
for  this  current  is  reactive  or  quadrature 
current  or  reactive  component  of  the  cur- 
rent in  a circuit. 


WATTMETER.  — An  instrument  for 
measuring  the  power  or  wattage  of  a cir- 
cuit or  appliance.  It  depends  for  its 
principle  of  operation  upon  the  interaction 
of  two  coils  or  elements,  one  commonly 
called  the  current  coil  which  is  connected 
in  series  with  the  circuit  or  appliance 
being  measured,  the  other  called  the 
potential  coil  which  is  connected  across 
the  test  circuit.  Thus  the  currents  in 
these  coils  are  proportional  to  the  current 
and  potential  of  the  appliance  under  test 
and  their  Joint  action  is  proportional  to 
the  average  products  of  the  instantaneous 
current  and  potential  or  to  the  average 
instantaneous  power,  which  is  the  true  or 
actual  power.  To  secure  suitable  inter- 
action between  the  two  coils  or  elements, 
wattmeters  usually  employ  either  the  elec- 
trodynamometer or  the  electromagnetic  (or 
iron-vane)  principles.  Wattmeters  are  di- 
vided into  two  main  classes:  Indicating, 
which  indicate  oh  a dial  at  any  instant 
Just  what  power  is  then  being  measured; 
recording,  curve  drawing  or  graphic,  which 
make  a permanent  record  on  a suitably 
ruled  circular  or  rolled  sheet  showing  the 
true  power  at  any  instant  during  the  test 
period.  Recording  wattmeters  must  not  be 
confused  with  integrating  watt  - hour 
meters,  which  integrate  the  instantaneous 
energy  continuously  and  record  the  total 
on  dials  in  watt-hours  or  kilowatt-hours; 
such  meters  have  often  been  incorrectly 
called  recording  wattmeters.  Wattmeters 
may  also  be  divided  into  three  principal 
classes  according  to  the  kind  of  circuit 
on  which  they  are  used:  direct-current, 
single-phase  and  polyphase;  also  Into 
several  classes  according  to  the  nature  of 
the  testing  to  be  done,  such  as  portable, 
laboratory,  switchboard  types,  etc.  Makers 
and  some  details  of  the  principal  types  of 
wattmeters  are  given  below. 

WATTM  ETERS.  ELECTROSTATIC.— 
This  is  essentially  a quadrant  electro- 
meter and  a noninductive  resistor,  to  the 
terminals  of  which  the  quadrants  are  con- 
nected. In  'making  readings  the  resistor 
is  connected  in  series  with  the  load  and 
the  needle  is  successively  connected  to  the 
two  terminals  of  the  load.  From  these 
two  readings  the  power  can  be  calculated. 
A highly  developed  connection,  which 
obviates  the  second  reading,  is  used  by 
the  National  Physical  Laboratory  of  Eng- 
land for  calibrating  commercial  instru- 
ments. It  has  not  come  into  extended 
use  in  this  country.  It  is  primarily  a 
laboratory  instrument  for  research. 

WATTMETERS,  HOT-WIRE.  — This 
form  of  wattmeter  contains  two  hot 
wires,  one  carrying  a current  proportional 
to  the  sum  of  the  line  voltage  and  the 
drop  at  the  terminals  of  a shunt  carrying 
the  load  current,  and  the  other  current 
proportional  to  the  difference  of  the  line 
voltage  and  the  shunt  drop.  It  is  of  little 
importance  in  measuring  power  at  low 
frequencies.  It  may  be  of  service  in  the 
approximate  measurement  of  power  in 
high-frequency  circuits. 

WATTMETERS,  PORTABLE,  D-C.  AND 
SINGLE-PHASE. — To  permit  temporary 
tests  of  the  power  of  a circuit  or  appli- 
ance to  be  made  easily,  wattmeters  are 
made  that  are  compact,  light  and  readily 
portable.  They  are  often  used  to  test  the 
actual  load  on  motors,  to  show'  the  power 
consumption  of  lamps,  household  appli- 
ances, etc.  To  increase  their  adaptabil- 
ity for  a wide  range  of  tests  portable  watt- 
meters frequently  are  equipped  for  sev- 
eral ranges  and  provided  with  correspond- 
ing sets  of  terminals  suitably  marked  to 
facilitate  quick  connection  to  the  test  cir- 
cuit. For  further  increasing  the  range  it 
is  necessary  to  use  multipliers  and  shunts 
on  d-c.  circuits  and  potential  and  current 
transformers  on  a-c.  circuits. 

Portable  wattmeters  are  practically  all 
of  the  electrodynamic  type.  Formerly 
the  induction  type  was  also  made  port- 
able, but  as  it  was  subject  to  the  limita- 
tion of  a fixed  frequency  and  large  tem- 
perature coefficient,  it  is  no  longer  made 
in  portable  form.  The  principle  of  opera- 
tion of  the  electrodynamic  wattmeter  is 
the  same  as  that  of  the  Siemens'  electro- 
dynamometer.  It  consists  of  a fixed  coil 
and  a movable  coil.  The  former  is  of 
large  wire  and  carries  the  load  current. 
The  movable  coil  is  attached  to  a staff 
which  is  pivoted  between  jewel  bearing? 
and  has  its  motion  opposed  by  spiral 
springs;  in  series  with  it  is  connected  a 
resistor.  Just  as  In  a voltmeter;  when  <n 
use  this  circuit  is  connected  across  the 
line  and  carries  a current  proportional  to 
the  voltage.  The  torque  resulting  from 
the  reaction  of  the  currents  In  the  two 
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Is  is  proportional  to  their  product  and 
nee  to  the  power.  In  the  torsion-head 
>e  of  wattmeter  the  torque,  due  to  the 
Tents  is  counterbalanced  by  turning  a 
id  which  winds  up  a spring  attached  to 
movable  coil, 
fanufacturers: 

anadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 
anadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

SNERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  P-3  instruments  con- 
tained in  mahogany  carrying  cases. 
Single  phase  wattmeters  made  in  ca- 
pacities up  to  and  Including  200  amp. 
md  750  volts;  wattmeters  with  double- 
■urrent  windings  arranged  for  series 
nultiple  connection  can  be  furnished 
vith  2.1  ratios  up  to  and  including  30/60 
mp.  Type  P and  P-2  Thomson  in- 
lined  coil  Instruments,  designed  for 
se  on  a-c.  circuits,  but  can  be  used 
ith  good  results  on  d-c.  circuits  by 
laking  reversed  readings.  Wattmeters 
re  made  self-contained  In  capacities 
p to  200  amp.  and  600  volts.  Also 
ngle-phase  wattmeters  for  low  pow- 
-factor  measurements.  (Bulletin 
044.)  See  adv.  pages  1203-1223. — Adv. 
ell  Electrical  Instrument  Co.,  1650 
alnut  St..  Chicago,  111.  “Jewell.” 
en-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mtown,  Philadelphia,  Pa. 

VSON  ELECTRICAL  INSTRUMENT 
4 Norfolk  St..  Cambridge.  Mass. 
‘r-Smith  Co.,  233  Broadway,  New 
rk,  N.  Y. 

5TINGHOUSE  ELECTRIC  & MFG. 
.,  East  Pittsburgh,  Pa.  (See  display 
r.  pages  1395-1402.) 

on  Electrical  Instrument  Co.,  Wav- 
• Park,  Newark.  N.  J. 

TMETERS,  PORTABLE,  POLY- 
— The  polyphase  wattmeter  con- 
two  wattmeter  elements  with  their 
j elements  on  a common  spindle, 
special  precautions  are  taken  in 
?tion,  the  fixed  coil  of  one  element 
act  with  the  movable  coil  of  the 
ement.  In  some  graphic  meters  no 
ecautions  are  taken,  but  in  high- 
)ortable  polyphase  wattmeters  a 
2 screen  is  interposed  between  the 
i or  each  element  is  enclosed  in  a 
magnetic  shield. 

ase  wattmeters  are  used  prin- 
or  testing  purposes,  to  determine 
?r  input  to  a motor,  appliance  or 
r the  output  of  a generator,  and 
•al  laboratory  purposes.  They  are 
self-contained  for  voltage  ranges 

0 volts;  above  that  both  current 
ntial  transformers  are  required, 
ments  where  the  two  elements 

nearly  equal  in  all  respects  so 
indications  on  low  power-factor 
ilanced  loads  will  be  accurate, 
fnding  posts  are  generally  pro- 
hese  permit  connections  for  the 
oltage  and  current  ranges  and 
it  the  use  of  one  element  of  the 
t on  d-c.  circuits,  and  on  single- 

> and  three-wire  and  two-phase 
four-wire  circuits. 

turers: 

1 General  Electric  Co.,  Ltd.,  212 
>t.,  W.,  Toronto,  Ont.,  Can. 

i Westinghouse  Co.,  Ltd.,  San- 
Myler  Sts..  Hamilton,  Ont.,  Can. 
.L#  ELECTRIC  CO.,  Schenec- 
7.  Y.  Polyphase  wattmeters  of 
types  and  sizes.  These  are  de- 
with  other  portable  instru- 
both  a-c.  and  d-c.,  In  Bulletin 
See  adv.  pages  1203-1223. — Adv. 
ay  Co..  64-70  Johnson  St.,  Ger- 
n,  Philadelphia,  Pa. 
fth  Co.,  233  Broadway,  New 
r.  Y. 

JHOUSE  ELECTRIC  & MFG. 
3 1 Pittsburgh,  Pa.  (See  display 
res  1395-1402.) 

(ectrical  Instrument  Co.,  Wav- 
*k,  Newark,  N.  J. 

TERS,  PORTABLE,  TEST- 
)ARD. — These  are  more  cor- 
rotatingr  standard  watt-hour 
M"eters,  watt-hour,  portable 
standard.*' 

rERS,  PRECISION,  CALI- 

> R LABORATORY  STAND- 

are  semiportable  electrody- 
leters  of  either  the  torsion  - 
movable-coll  type.  The  prin- 
'ation  are  the  same  as  those 
t>Ie  forms.  They  are,  how- 
accurate  and  have  a wider 
ilgriier  accuracy  is  secured  by 


Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamltlon,  Ont.,  Can. 
“Westinghouse.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Indicating  electro-dynamo- 
meter type.  Highly  accurate.  De- 
signed for  precision  work.  (Bulletin 
46048.)  See  adv.  pages  1203-1223.— 
Adv. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St..  Chicago,  111.  “Jewell.” 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown, Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4 Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dtsplay 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav* 
erly  Park,  Newark,  N.  J. 

WATTMETERS,  RECORDING  OR 
CURVE- DRAWING. — Recording  wattme- 
ters have  a wattmeter  element  whose 
pointer  has  a stylus  or  pen  for  making  a 
permanent  record  on  a ruled  paper  sheet 
that  is  steadily  moved  by  a clock  mechan- 
ism. The  record  Is  either  a circular  disk 
or  continuous  roll  wound/  on  a cylinder,  in 
either  case  being  ruled  off  with  time  in 
the  direction  of  the  record's  movement, 
and  watts  or  kilowatts  crosswise  there- 
to. The  record  shows  how  the  power 
actually  varied  throughout  the  period  cov- 
ered. Therefore  recording  wattmeters  are 
very  frequently  used  for  determining  the 
fluctuations  of  load  on  motors,  generators, 
groups  of  machines  or  distribution  feed- 
ers. One  important  application  is  to  de- 
termine the  load  variation  or  output  of 
any  particular  motor-driven  machine  or 
group  of  machines  over  a complete  cycle 
of  operations  or  over  a definite  time  period 
A graphic  wattmeter  connected  to  indicate 
the  Input  to  the  motor  also  gives  a very 
good  indication  of  the  machine  output  and 
is  by  far  the  most  simple  and  accurate 
method  of  obtaining  data  on  a complete 
cycle.  When  used  to  measure  the  load 
on  separate  feeders,  a special  form  of 
wattmeter  called  totalizing  wattmeters  may 
be  used.  They  combine  the  action  of  as 
many  as  12  instruments  in  separate  circuits 
and  transmit  the  motion  to  a single  re- 
cording device  which  totals  the  output  on 
all  circuits. 

Recording  wattmeters  are  made  In  both 
the  direct-acting  and  relay  forms  for  both 
single-phase  and  polyphase  circuits.  The 
direct-acting  are  invariably  of  the  electro- 
dynamic type  with  some  form  of  siphon 
pen  as  all  other  graphic  instruments;  the 
chart  is  likewise  moved  at  a uniform  rate 
by  a clock  mechanism. 

Manufacturers: 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

• Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.  ” 

ESTERLINE-ANGUS  CO..  THE,  Lemcke 
Annex,  Indianapolis,  Ind.  See  In- 
struments, electrical,  curve  drawing, 
graphic  recording  or  printing,  miscel- 
laneous.— Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Instruments  constructed 
on  the  direct-reading  dynamometer 
principle  and  furnished  In  either  a-c. 
or  d-c.  types.  Special  features  in  con- 
struction include  suspension  of  moving 
element,  special  design  of  pen  and  pa- 
per feeding  mechanism,  damping  de- 
vice, scales,  and  unusually  high  torque. 
(Bulletin  46047.)  See  adv.  pages  1203- 
1223.— Adv. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WATTMETERS,  SWITCHBOARD,  D-C. 
AND  SINGLE-PHASE.— Switchboard  watt, 
meters  for  d-c.  service  are  of  the  electro- 
dynamic type  essentially  the  same  as  the 
portable  instruments.  A-c.  switchboard 
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wattmeters  are  of  both  the  electrodynamic 
and  induction  types.  The  induction  watt- 
meter operates  on  exactly  the  same  prin- 
ciple as  the  induction  watt-hour  meter. 
They  are  inherently  less  accurate  than 
the  electrodynamic  wattmeters,  but  for 
switchboard  use  they  have  the  advantage 
of  simple  construction,  ruggedness,  hign 
torque,  and  long  scale.  They  have  the 
disadvantages  of  being  limited  to  only  one 
frequency  and  relatively  high  temperature 
coefficient.  Their  accuracy  is  also  af- 
fected by  variations  in  wave  form.  While 
they  are  entirely  suitable  for  switchboard 
service,  they  should  not  be  used  on  any 
tests  requiring  accurate  measurements. 

Wattmeters  are  not  provided  on  switqh- 
boards  nearly  as  frequently  as  voltmeters 
and  ammeters.  This  is  because  most  cir- 
cuits are  constant-potential  circuits.  If 
the  circuit  voltage  is  practically  constant 
and  the  power- factor  is  very  high  and  also 
fairly  constant,  the  circuit  ammeter  gives 
a reasonably  good  indication  of  tho  load. 
On  d-c.  circuits  and  on  a-c.  incandescent 
lighting  circuits  this  is  true,  so  that  a 
wattmeter  is  regarded  as  superfluous. 
When  the  power-factor  is  uncertain  and 
is  likely  to  be  low  or  when  the  circuit 
voltage  fluctuates  widely  as  well  as  the 
current,  the  ammeter  no  longer  gives  a 
dependable  indication  of  the  power  load; 
in  such  cases  a wattmeter  is  necessary  to 
show  the  actual  power. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Ferranti  Meter  & Transformer  Co.,  Ltd., 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Electrodynamometer  type. 
Capacities  self  contained  up  to  and  in- 
cluding 200  amp.  750  volts.  For  cir- 
cuits in  excess  of  1,150  volts,  200  amp. 
current  transformers  are  supplied.  Po- 
tential transformers  used  on  a-c.  cir- 
cuits above  750  volts.  (Bulletin  46046.) 
See  adv.  pages  1203-1223. — Adv. 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.  “Jewell.” 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

WATTMETERS.  SWITCHBOARD, 
POLYPHASE. — Switchboard  type  poly- 
phase wattmeters  have  practically  the 
same  construction  and  characteristics  as 
portable  polyphase  wattmeters. . They  are 
made  in  both  the  electrodynamic  and  in* 
duction  types.  They  are  usually  designed 
for  direct  connection  to  circuits  up  to 
about  750  volts  and  in  current  capacities 
as  high  as  100  amperes.  Above  these 
values  both  current  and  potential  trans- 
formers must  be  used.  In  appearance  and 
size  they  conform  to  other  standard  switch- 
board instruments.  Polyphase  wattmeters 
are  not  used  on  all  switchboards,  as  with 
most  loads  the  ammeters  give  a reason- 
ably good  indication  of  the  load.  See  dis- 
cussion under  d-c.  and  single-phase 
switchboard  wattmeters  above. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford & Myler  Sts.,  Hamilton,  Ont.,  Can. 
“Westinghouse.” 

Ferranti  Meter  & Transformer  Co..  Ltd., 
26  Noble  St..  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Instruments  of  horizontal 
edgewise  pattern  which  indicate  on  a 
single  scale  the  total  energy  of  the 
system,  regardless  of  the  conditions  of 
load.  Furnished  in  current  capacities 
up  to  60  amp.  and  potential  capacities 
up  to  650  volts,  without  transformers. 
For  use  on  circuits  above  60  amp.  or 
650  volts  a transformer  will  he  fur- 
nished. (Bulletin  46046.)  See  adv. 
pages  1203-1223. — Adv. 

Roller-Smith  Co.,  ,233  Broadway,  New 
York,  N.  Y. 

WESTINGHOUSE  ELECTRIC  & MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,  Newark,  N.  J. 

WATTS  REGULATOR  CO.— 252  Lowell 
St.,  Lawrence,  Mass.  Manufacturer  of 
steam  and  water  specialties.  Business  es- 
tablished 1874. 


refinement  In  construction  and  design. 
These  instruments  are  designed  primarily 
for  laboratory  power  measurements  of  high 
precision.  They  are  usually  arranged  for 
several  current  and  voltage  ranges.  Two 
of  the  most  used  American- made  precision 
wattmeters  are  of  the  movable-coil  type, 
each  having  a long  subdivided  scale  fa- 
cilitating closer  reading.  Two  others  are 
of  the  torsion -head  type. 
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WAUGH. — Trade  name  for  dental  X-ray 
units  manufactured  by  the  Waite  & Bart- 
lett Mfg.  Co.,  53  Jackson  Ave.,  Long  Island 
City,  N.  Y. 

WAUKEGAN  CHEMICAL  CO.— Wauke- 
gan, 111.  Manufacturer  of  metal  lacquers, 
lamp  coloring  compounds,  etc.  President. 
Dr.  Rudolph  Breves;  vice-president,  Emory 
H.  Wilder;  treasurer  and  sales  manager, 
Casper  Apeland. 

WAVE  LENGTH,  RADIO.— Radio  sta- 
tions are  classified  according  to  the  wave 
length  of  the  electromagnetic  wave  radi- 
ated. Wave  length  and  frequency  are  con- 
nected by  the  formula:  Wave  length 
equals  velocity  of  propagation  divided  by 
frequency,  in  which  the  velocity  of  propa- 
gation is  the  same  as  for  light,  namely, 
30.000,000  meters  per  second.  Amateur 
transmitting  stations  must  use  wave 
lengths  of  200  meters  or  less.  Most  com- 
mercial ship  work  is  carried  on  a 600- 
meter  wave  or  sometimes  a 300-meter 
wave.  High-power  transoceanic  and 
transcontinental  traffic  is  carried  on  wave 
lengths  which  commonly  range  from  5000 
to  17,000  meters.  The  highest  power 
transmitting  stations  generally  use  • the 
longer  wave  lengths. 

WAVE  METERS,  RADIO.— Instruments 
for  measuring  the  w'ave  length  radiated 
by  a radio  transmitting  or  receiving  cir- 
cuit. It  consists  of  a special  circuit  con- 
taining a known  capacitance  and  induct- 
ance. This  circuit  is  calibrated  In  terms  of 
the  wave  length  in  meters  of  the  electro- 
magnetic wave  it  will  radiate  when  os- 
cillating at  its  own  natural  frequency.  In 
use,  the  wave  meter  is  adjusted  to  res- 
onance with  the  circuit  to  be  calibrated 
at  which  time  the  wave  length  of  the 
two  circuits  is*  the  same.  The  wave  meter 
must,  therefore,  contain  a detector  or 
current  indicating  device  to  indicate 
resonance  if  the  oscillations  are  set 
up  in  the  circuit  to  be  calibrated,  or  it 
must  contain  a method  of  setting  up  os- 
cillations in  the  wave-meter  circuit  if  the 
uncalibrated  circuit  is  equipped  with  a de- 
tector. This  latter  function  is  generally 
accomplished  by  the  aid  of  a buzzer. 
Manufacturers: 

DeForest,  Lee,  Inc.,  451  3rd  St.,  San 
Francisco,  Cal. 

Doolittle  Co.,  F.  M.,  617  Chapel  St.,  New 
Haven,  Conn. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge. Mass. 

Simon.  ■ Emil  J.,  217  Broadway,  New 

York.  N.  Y. 

WAVE  PROPAGATION  OF  ENERGY.— 

When  a disturbance  produced  in  a medium 
is  propagated  through  it,  a wave,  or  a 
train  of  waves,  is  said  to  travel  through 
the  medium.  Each  particle  of  the  metium 
in  turn  undergoes  periodic  changes.  The 
propagation  of  disturbances  in  this  man- 
ner is  known  as  wave  motion.  Water 
waves,  sound,  light,  heat  radiation  and 
electric  waves  are  illustrations. 

The  particles  of  the  medium  do  not 
move  forward,  but  each  oscillates  about  a 
fixed  position.  There  is,  however,  a flow 
of  energy  in  the  direction  of  travel  of  the 
waves  which  is  practically  the  most  im- 
portant feature  of  the  wave  motion. 

When  a particle  in  an  elastic  medium 
is  displaced,  work  has  to  be  done  upon  it 
and  it  acquires  potential  energy.  If  al- 
lowed to  vibrate  freely  about  its  original 
position,  the  elastic  forces  impart  to  it 
velocity  and  its  kinetic  energy  increases  at 
the  same  time  it  is  losing  its  potential  en- 
er^v.  When  it  reaches  the  center  of  its 
path,  its  energy  is  all  kinetic.  On  account  of 
its  inertia,  its  motion  continues  beyond  the 
center  and  its  kinetic  energy  is  again 
changed  into  potential  energy.  At  the 
same  time  energy  Is  imparted  to  the  neigh- 
boring particles  through  the  agency  of  the 
forces  holding  the  particles  together.  Each 
particle  is  caused  to  vibrate  just  a little 
behind  its  neighbor  and  energy  is  passed 
from  particle  to  particle. 

When  the  vibratory  motion  of  the  par- 
ticles Is  at  right  angles  to  the  direction 
of  motion  of  the  waves,  the  waves  are  said 
to  be  transverse.  If  the  particles  move 
parallel  to  the  direction  of  travel  of  the 
waves,  the  waves  are  said  to  be  longi- 
tudinal. Waves  made  by  shaking  one  end 
of  a long  rope  are  transverse.  Sound 
waves  are  longitudinal. 

The  distance  traveled  by  the  wave  in  one 
second  is  called  its  velocity.  The  distance 
between  adjacent  particles  in  the  same 
relative  position  and  moving  in  the  same 
direction  is  called  a wave  length.  This 
corresponds  to  the  distance  from  crest  to 
crest,  or  trough  to  trough,  in  water  waves. 


The  wave  length  may  also  be  described  as 
the  distance  the  wave  travels  during  one 
vibration.  It  follows  that  the  velocity  is 
the  product  of  the  wave  length  by  the 
number  of  waves  passing  a point  per  unit 
time.  This  latter  number  is  known  as  the 
frequency. 

In  electric  waves  electric  and  magnetic 
forces  are  produced  in  the  ether  perpen- 
dicular to  the  direction  of  propagation  of 
the  waves  and  perpendicular  to  each  other. 
These  forces  vary  periodically  in  magni- 
tude and  direction  and  energy  is  trans- 
mitted through  the  medium.  Light  and 
heat  waves,  as  well  as  the  waves  used  in 
radio  communication  are  of  this  type.  The 
fundamental  difference  between  them  is 
the  difference  in  wave  length,  which  de- 
pends on  frequency  of  oscillation.  All 
travel  in  free  space  with  the  same  velocity. 
186,000  miles  or  300,000  kilometers  per 
second. 

Sound  waves  in  gases  and  liquids  are 
longitudinal  waves  of  compression  and 
rarefaction  in  the  medium.  The  velocity 
of  sound  depends  on  the  properties  of  the 
medium  in  which  it  travels.  In  air.  at 
freezing  temperature,  the  velocity  is  about 
1090  ft.  of  332  meters  per  second. 

WAVERS,  HAIR,  ELECTRIC.— Electric 
hair  wavers  are  used  for  placing  “perman- 
ent” waves  in  women's  hair.  They  con- 
sist of  a number  of  individual  heating  ele- 
ments of  cylindrical  form,  sometimes 
suspended  from  a metal  ring  or  chandelier, 
with  a counterweight  attached  to  the 
suspension  cord.  The  hair  is  wrapped 
around  them  and  a metal  cap  ppi  ed 
over  it  and  the  current  turned  on.  The 
counterweights  serve  to  lift  the  heating 
r°il  off  the  head  so  that  the  weight  and 
heat  of  the  various  elements  Is  not  exces- 
sive, Some  manufacturers  make  a special 
form  of  curling  Iron  that  is  often  called 
a waver  also,  but  is  different,  from  the 
permanent  wavers.  For  such  and  for  other 
simple  curlers,  see  Curling  irons,  electric. 
Manufacturers: 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can.  "Hot- 
point,”  “Edison.” 

EDISON  ELECTRIC  APPLIANCE  CO 
INC.,  5660  W.  Taylor  St..  Chicago,  111. 
“Hotpoint,”  “Edison.”  (See  display 
adv.  pages  1292-1293.) 

Frederick.  Inc.,  E.,  665  5th  Ave.,  New 
York.  N.  Y. 

Le  Bijou  Specialties,  186  N.  LaSalle  St.. 
Chicago.  111.  “S  & N.”  “Supedo.”  “N 
W.  2.” 

NORTHERN  ELECTRIC  CO..  542  St. 

Clair  St..  Chicago.  111.  “Service.” 
Pelouze  Mfg.  Co.,  232  E.  Ohio  St..  Chi- 
cago, 111. 

Permanent  Wave  Machine  & Supply  Co.. 
465  Greenwich  St.,  New  York,  N.  Y. 
“Keen.” 

Slaughter  & Co..  William  E..  1716  S. 

Michigan  Ave..  Chicago,  111.  “Parisian. *' 
Thome,  Mathias,  22  W.  Monroe  St.,  Chi- 
cago, 111. 

WAVES  AND  WAVE  FORMS.— In  alter- 
nating-current work,  if  the  successive  in- 
stantaneous values  of  current  or  voltage 
during  one  or  more  cycles  be  plotted 
against  time  as  the  horizontal  ordinate,  a 
curve  of  more  or  less  regular  wave  shape 
is  produced-  The  wave  assumed  in  ordinary 
alternating-current  circuits  is  the  sine 
wave.  With  this  wave  certain  relations 
are  true;  the  mean  effective  value,  also 
called  the  root-mean-square  value  or 
simply  the  effective  value,  is  equal  to  the 
maximum  value  or  the  amplitude  of  the 
wave  divided  by  V2;  or  equal  to  0.7071 
Emus.  The  mean  or  average  value  Is 
equal  to  the  maximum  value  divided  bv 
— 2 or  equal  to  0.6366  Em**.  The  ratio 
between  the  effective  and  average  values, 
called  the  form-factor,  is  equal  to  1.11  for 
sine  waves.  Where  both  the  current,  I, 
and  the  voltage,  E.  vary  according  to  the 
sine  law,  the  power  P-IE  cos  0,  where 
cos  9 Is  the  power- factor. 

In  actual  practice,  sine  waves  are  not 
always  obtained  and  these  relations  do 
not  hold  true.  Some  generators  do  not 
give  a pure  sine  wave,  but  include  har- 
monics, which  gives  a complex  wave.  See 
Alternating  wave  form. 

WAX,  BEES*. — See  Beeswax. 

WAX,  FILLING  AND  SEALING.— See 
Compounds,  battery  sealing;  Compounds, 
cable,  junction  box,  pothead  and  trans- 
former, filling  and  sealing. 

WAX  MELTERS.— See  Melters,  wax, 
electrically  heated. 

WAX,  MISCELLANEOUS,  NOT  OTHER- 
WISE LISTED. — Waxes  have  many  impor- 
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tant  uses  in  the  electrical  field.  They 
are  very  useful  for  treating  fabrics  of 
various  kinds,  either  the  sheet  form  or  as 
tubing,  or  treating  woven  sheaths  on  cable 
and  cotton  insulation  on  wires.  In  the 
latter  case  it  prevents  the  fraying  or  un- 
raveling of  the  cotton  that  occurs  when 
a wire  is  cut.  On  some  cables  it  is  used 
for  similar  purposes  and  also  for  water- 
nroofi ng  purposes.  There  are  many  spec'a* 
synthetic  waxes  produced  for  various 
.specific  purposes.  Some  have  exceptionally 
low  freezing  points  and  high  boiling  points 
or  other  desirable  properties,  thus  making 
them  especially  suitable  for  many  pur- 
poses where  unusual  requirements  are  to 
be  met. 

Manufacturers: 

Condensite  Co.  of  America,  Grove  St.  A 
Erie  R.  R..  Bloomfield.  N.  J.  “Halo- 
wax.” 

Smith  & Nichols,  Inc.,  121  Maiden  Lane. 

New  York,  N.  Y. 

WAX,  PARAFFIN.— See  Paraffin. 

WAX,  SATURATING  AND  FINISHING, 
FOR  WIRE  INSULATION.— Wax  is  a 
term  applied  to  any  of  a class  of  natural 
plastic  substances  composed  of  carbon,  hy- 
drogen and  oxygen  in  varying  proportions. 
There  are  several  forms  of  wax.  such  as 
beeswax,  carnauba  wax,  Chinese  wax.  etc. 
These  different  waxes  are  sometimes 
mixed  to  give  different  degrees  of  hard- 
ness when  dry,  and  material  to  be  Im- 
pregnated js  boiled  in  the  compound.  Silk 
and  cotton -covered  wires  are  frequently 
treated  in  this  way  to  make  them  water- 
proof. It  is  also  used  In  connection  w th 
weatherproofing  compounds  on  wires  hav- 
ing cotton  braids,  as  It  permits  a smooth 
hard  surface  with  a dull  polish. 
Manufacturers: 

Bartlett,  Inc.,  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City.  N.  J. 

Detroit  Insulated  Wire  Co..  4561-4647 
Wesson  Ave.,  Detroit,  Mich.  “De- 
troit.” 

Electric  Insulation  & Varnish  Co.,  Ltd- 
New  Toronto,  Ont.,  Can. 

Insulating  Materials  Co.,  5133  Wesson 
Ave..  Detroit,  Mich.  “Imco.” 
Mitchell-Rand  Mfg.  Co.,  18  Vesey  St- 
New  York,  N.  Y. 

WAX,  SEALING.— See  Sealing  wax. 
WAXING  AND  FINISHING  MACHINES, 

FLOOR,  MOTOR-DRIVEN.— These  motor- 
driven  finishing  machines  are  used  for 
smoothing,  finishing  and  polishing  new 
hardwood  floors  in  dance  halls,  homes, 
stores,  etc.  They  are  also  used  for  sand- 
ing worn  floors  and  for  refinlshing  and 
polishing  waxed  or  varnished  floors.  The 
motor-driven  equipment  is  commonly  usei 
with  the  motor  mounted  in  a vertical  posi- 
tion. For  waxing  floors  and  rubbing  or 
polishing,  interchangeable  circular  brushes 
are  attached  to  the  motor  and  driven  at 
a hjgh  speed.  This  method  is  much  quicker 
and  less  expensive  for  large  floors  than 
the  hand  method.  The  sanding  and  finish- 
ing machines  consist  of  rolls  covered  with 
sandpaper  and  driven  at  a fairly  hign 
speed. 

Manufacturers:  - 

INTERNATIONAL  FLOOR  MACHINE 
CO..  151  W.  36th  St..  New  York,  N.  Y. 
“International.”  See  descriptive  ad- 
vertisement under  Rubbing  and  polish- 
ing machines,  motor-driven. — Adv. 
KELLEY  ELECTRIC  MACHINE  CO.. 
111-119  Dearborn  St..  Buffalo.  N.  Y. 

WAY.  — Trade  name  for  pole-line  hard- 
ware manufactured  by  the  St.  Louis 
Malleable  Casting  Co.,  7701  N.  Conduit 
Ave.,  St.  Louis.  Mo. 

WAY  CLEANSER  CO.,  THE.— Sandusky. 
Oh’o.  Manufacturer  of  electric  street 
sweepers. 

WAYNE.— Trade  name  for  bell -ringing 
transformers  manufactured  by  the  Gen- 
eral Electric  Co.,  Schenectady,  N.  Y. 

WAYNE  MFG.  CO.— 124  Sidney  St..  St 
Louis,  Mo.  Manufacturer  of  electric  wash- 
ing machines.  Business  established  1900. 
President,  George  E.  W.  Luehrmann;  vice- 
president.  Guy  Fulton;  secretary  and  gen- 
eral manager,  A.  D.  Luehrmann;  treasurer. 

E.  H.  Luehrmann;  sales  manager,  Norton 
Schuyler. 

WAYNE  OIL  TANK  A.  PUMP  CO.— Fort 
Wayne,  Ind.  Manufacturer  of  oil  burning, 
filtration,  storage  systems  and  pump*. 
Business  established  1892.  President  W. 
M.  Griffin;  vice-presidents,  W.  F.  Mc- 
Guire, H.  C.  Berghoff;  B.  F.  Geyer;  sec- 
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ry,  C.  0.  Guild;  treasurer.  E.  A.  Zern; 
*ral  manager,  B.  F.  Geyer;  sales  man* 

\ E.  J.  Gallmeyer.  Branch  offices, 
tny,  N.  Y.,-  Alexandria,  La.;  Atlanta, 
Baltimore,  Md.;  Boston.  Mass.;  Buf- 
N.  Y.;  Chicago,  111.;  Cincinnati,  Ohio; 
eland,  Ohio;  Columbus,  Ohio;  Dallas, 

; Denver,  Colo.;  Detroit,  Mich.;  Grand 
ds,  Mich.;  Great  Falls,  Mont.;  Indian- 
8,  Ind.;  Jackson,  Miss.;  Kansas  City, 
Los  Angeles,  Cal.;  Louisville,  Ky.; 
iphis,  Tenn.;  Minneapolis,  Minn.;  New 
ms,  La.;  New  York,  N.  Y.;  Oklahoma 
Okla.;  Omaha,  Neb.;  Philadelphia, 
Pittsburgh,  Pa.;  Richmond,  Va.; 
ester,  N.  Y.;  Salt  Lake  City,  Utah; 
Francisco,  Cal.;  Toledo,  Ohio;  Wash- 
n,  D.  C. 

B.  & E.— ' Trade  name  for  electric 
ifuges  manufactured  by  Williams, 
n & Earle,  Inc.,  918  Chestnut  St., 
delphia,  Pa. 

B.  G.— Trade  name  for  fuse  protec- 
tor telegraph  and  telephone  instru- 
s manufactured  by  Foote,  Pierson  & 
Inc.,  160-162  Duane  St.,  New  York, 

D. — Trade  name  for  insulating1  paint 
factured  by  the  Die>ectric  Mfg.  Co.. 
ouis,  Mo. 

AREVER.— Trade  name  for  rubber 
cts  manufactured  by  the  Faultless 
(r  Co.,  Ashland,  Ohio. 

ATHERPROOF  RECEPTACLES.  — 
leceptacles,  weatherproof. 
VTHERPROOF  S O C K E T S.— S e e 
is,  weatherproof. 

ATHERPROOF  WIRE.— See  Wire, 
erproof;  also  Wire,  slow-burning, 
jrproof. 

VVER  SPECIALTY  CO.— 6344  Aurelia 
3ittsburgh,  Pa.  Manufacturer  of 
ng  paste.  Business  established  1905. 
il  manager,  Carter  Weaver. 

IB. — Trade  name  for  electric  fur- 
manufactured  by  the  Webb  Elec- 
urnace  Corp.,  30  Church  St.,  New 
N.  Y. 

IB  BROS.  BELTING  CO.— Kansas 
To.  Manufacturer  of  leather  belting. 
IB  ELECTRIC  FURNACE  CORP.— 
rch  St..  New  York,  N.  Y.  Manufac- 
f electric  furnaces. 

BING. — See  Tape,  cotton  surgical 
ay  binding  and  webbing. 

ER. — Sometimes  10*  or  one-hun- 
lllion  maxwells  are  used  as  the  unit 
letic  induction.  This  unit  is  called 
ber. 

ER. — Trade  name  for  porcelain 
manufactured  by  the  Weber  Elec- 
.,  Schenectady,  N.  Y.  (Exclusive 
tor,  Henry  D.  Sears,  30  Boylston 
?ton.  Mass. 

ER  Sl  MORGAN.— 1336  Michigan 
licago.  111.  Manufacturers  of  auto- 
Lesters. 

ER  CHIMNEY  CO.,  THE.— Chica- 
VTanufacturer  of  reinforced  concrete 
s and  towers.  President,  Richard 
i;  vice-president,  Charles  P.  Wood- 
secretary and  treasurer,  Bernard 
ber.  Main  office,  1452-56  McCor- 
dg.,  Chicago,  111.  Branch  offices, 
rk.  N.  Y. ; Philadelphia,  Pa.;  Pitts- 
’a  ; Boston.  Mass. ; St.  Louis,  Mo. ; 
City,  Mo.;  New  Orleans,  La.; 
Tex.;  Minneapolis.  Minn.;  Salt 
ty,  Utah;  Los  Angeles,  Cal.;  Den- 
). ; Seattle,  Wash.;  San  Francisco, 
lanta.  Ga. ; Portland,  Ore.;  Van- 
3.  C. ; Montreal,  Que.,  Can.;  Win- 
an.,  Can. 

R ELECTRIC  CO.— Schenectady. 
Manufacturer  of  porcelain  sockets. 
i distributor,  Henry  D.  Sears,  30 
St.,  Boston,  Mass. 

R PER  SQUARE  CENTIMETER, 
onding  to  the  unit  weber  for  in- 
the  weber  per  square  centimeter 
mes  used  as  the  unit  of  flux  den- 

3 SHOW  CASE  & FIXTURE  CO. 

ton  St.,  Los  Angeles.  Cal.  Man- 
of  store  showcases,  etc. 

‘ER. — Trade  name  for  air  condi- 
pparatus  made  by  the  Atmjos- 
>ndi tioning  Corp.,  920  Lafayette 
iladelphia.  Pa. 

ER. — Trade  name  for  lamp  guard 
ired  by  the  Hamblin  & Russell 
Worcester,  Mass. 

ER. — Trade  name  for  carriage 
jster  and  lamp  guard  manufac- 


tured by  Frank  W.  Morse,  289  Congress 
St.,  Boston,  Mass. 

WEBSTER. — Trade  name  for  feed  water 
heater  manufactured  by  Warren  Webster 
& t Co.,  Camden,  N.  J. 

WEBSTER  A CO.,  WARREN.— Camden, 
N.  J.  Manufacturers  of  feed  water 
heaters,  etc. 

WEBSTER  A PERKS  TOOL  CO.,  THE. 
— Center  & Jefferson  Sts.,  S.  E.,  Spring- 
field,  Ohio.  Manufacturer  of  grinding, 
polishing,  threading  and  special  tapping 
machinery.  Business  established  1892. 
President  and  general  manager,  H.  Voges. 
Jr.;  vice-president,  F.  G.  Wacker;  secre- 
tary and  treasurer,  H.  A.  Dieh;  sales  man- 
ager, P.  A.  Schaefer. 

WEBSTER  ELECTRIC  CO.— Clark  St. 
& De  Koven  Ave.,  Racine,  Wis.  Manufac- 
turer of  ignition  outfits.  Business  estab- 
lished 1909.  President.  T.  K.  Webster; 
vice-president,  B.  V.  Becker;  secretary 
and  treasurer.  S.  A.  Loeb;  general  man- 
ager. E.  A.  Hawkins;  sales  manager.  E.  M. 
Ford. 


WEBSTER  MFG.  CO. — Tiffin.  Ohio. 
Manufacturer  of  elevating,  conveying  and 
power  transmission  machinery.  President. 
F.  F.  Shaw;  vice-president  and  general 
manager.  H.  T.  Burton;  secretary  and 
treasurer,  E.  S.  Clark.  Main  office  and 
factory,  Tiffin,  Ohio.  Branch  offices,  90 
West  St..  New  York,  N.  Y.;  141  Milk  St., 
Boston,  Mass.;  McCormick  Bldg.,  Chica- 
go. 111. 


WEDGES,  ARMATURE.— See  Pegs  or 
wedges,  armature  slot. 

WEED. — Trade  name  for  chain-jack  for 
automobiles,  etc.  manufactured  by  the 
American  Chain  Co..  Bridgeport,  Conn. 

WEEHAWKEN  TUNGSTEN  LAMP  CO. 
— Weehawken,  N.  J.  Manufacturer  of  in- 
candescent lamps. 

WEEKS,  NELSON.— 214  State  St., 
Brooklyn.  N.  Y.  Manufacturer  of  lighting 
reflectors. 

WEEKS  MFG.  CO.,  F.  A.— 93  John  St.. 
New  York.  N.  Y.  Manufacturer  of  tele- 
phone mouthpieces,  etc. 


WEEKS  MFG.  CO.,  H.  G.— Hamilton. 
Ohio.  Manufacturer  of  electric  cooking 
and  heating  appliances.  Business  estab- 
lished 1916.  H.  G.  Weeks,  sole  owner. 
Sales  representative,  Baker-Smith  Co., 
Rialto  Bldg.,  San  Francisco,  Cal.;  Mari- 
time Bldg.,  Seattle,  Wash. 


WE-FU-GO. — Trade  name  for  water 
purification  and  softening  apparatus  man- 
ufactured by  the  William  B.  Scalfe  & Sons 
Co.,  Pittsburgh,  Pa. 

WEIGHING  MACHINES,  BOILER  FEED 
WATER.— These  are  machines  installed  in 
the  boiler-feed  line  to  weigh  automatical- 
ly the  water  supplied  to  the  boilers.  They 
may  operate  to  hold  the  water  in  a tank 
until  It  Is  full,  when  a tripping  device 
closes  the  valve  and  weighs  the  contents, 
or  a float  switch  is  operated  to  close  the 
valve  and  record  the  weight  of  the  water 
In  a container. 


Manufacturer; 

Tyler  Underground  Heating  System,  855- 
857  Progress  St.,  Pittsburgh,  Pa. 

“Tylers.” 

WEIGHING  MACHINES,  ELECTRICAL- 
LY OPERATED  OR  CONTROLLED  — 

These  are  machines  often  used  for  weigh- 
ing small  amounts  of  chemicals,  powders, 
salt,  etc.,  at  the  time  they  are  placed  in 
boxes,  cartons  or  bags.  They  are  operated 
by  an  electric  motor  which  drives  the 

packages  on  a moving  belt  until  they  come 
under  a spout.  They  are  filled  by  the 

material  in  the  spot,  and  when  the  proper 
amount  is  in  the  package  the  flow  from 
the  spout  is  stopped.  This  may  be  accom- 
plished mechanically  or  by  electrical 
means.  The  electrically  operated  machines 
are  also  used  for  other  purposes,  such  as 
weighing  products  on  moving  belts,  etc. 


Manufacturers: 

American  Machinery  Co.,  Inc.,  330  N 
12th  St..  Philadelphia,  Pa.  “Amer- 
ican.” 

Robins  Conveving  Be’t  Co.,  13  Park 
Row,  New  York,  N.  Y. 

WEIGHING  MACHINES,  MISCEL 
LAN EOUS.— These  are  weighing  machines 
not  electrically  operated,  used  for  various 
purposes  In  power  plants  and  in  connec- 
tion with  other  electrical  apparatus  and 
manufacturing  processes.  For  the  power 
plants  there  are  some  types  of  coal  weigh 
ing  equipment,  known  as  machines.  These 
receive  the  coal  from  the  storage  bunkers 
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and  weigh  it  and  record  the  weight  auto- 
matically before  the  coal  is  spouted  to  the 
grates.  Also  see  Scales,  coal. 

In  the  manufacturing  industry,  weighing 
machines  are  used  for  counting  purposes 
in  various  places.  They  weigh  material 
coming  from  a traveling  conveyor,  and 
the  material  is  placed  on  another  con- 
veyor to  go  to  its  next  operator.  There  arc 
other  miscellaneous  uses  also. 
Manufacturers: 

Electric  Weighing  Co.,  180  13th  Ave., 
New  York,  N.  Y. 

RELIANCE  WEIGHING  MACHINE  DI- 
VISION, STEARNS  MOTOR  MFG.  CO., 
Ludington,  Mich.  “Reliance.”  (See  dis- 
play adv.  page  1315.) 

WEIGHT  OF  COAL. — Bituminous  coal  in 
solid  lump  form  weighs  from  70  to  80  lbs. 
per  cu  ft.;  anthracite  from  85  to  100  lbs. 
per  cu.  ft.  When  broken  up  into  ordinary 
commercial  sizes  the  weight  is  usually 
from  60  to  55  lbs.  per  cu.  ft.,  for  bitumin- 
ous and  from  53  to  58  for  anthracita. 
These  values  are  of  Interest  in  estimat- 
ing the  capacity  of  coal  bunkers  or  the 
amount  of  coal  in  a pile  or  bunker.  The 
values  depend  on  the  size  of  the  lumps. 

WEIGHTS,  CORD,  TELEPHONE 
SWITCHBOARD.— Telephone  switchboard 
cord  weights  are  used  on  manual  type 
switchboards  to  pull  the  cord  down  auto- 
matically, so  that  when  released  from 
a jack  the  cord  returns  to  its  proper 
place  with  only  the  plug  extending  above 
the  keyboard.  The  weights  generally  have 
a small  grooved  metal  wheel  either  fixed 
or  movable,  with  a guard  so  that  when 
the  cord  is  threaded  through  it  will  al- 
ways run  in  the  groove  of  the  wheel. 
The  side  part  of  the  guard  extends  down 
below  the  wheel,  forming  a flat  rectangular 
box  or  container.  This  is  filled  with  lead 
or  some  other  heavy  material.  Tho  weight 
is  always  hanging  on  the  cord  and  tends 
to  keep  it  so  there  is  no  slack  above  the 
keyshelf. 

Manufacturer: 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 
WEINMAN  PUMP  MFG.  CO..  THE.— 
270-280  Spruce  St.,  Columbus,  Ohio.  Man- 
ufacturer of  motor  and  steam-driven 
pumps.  President  and  manager,  W.  N. 
Weinman;  vice-president,  P.  W.  Holstein; 
secretary,  H.  L.  Bachman;  treasurer, 
George  A.  Shontung. 

WEIR  FROG  CO. — Cincinnati,  Ohio. 
Manufacturer  of  electric  railway,  mine  and 
industrial  track  work.  Business  established 
1882.  Main  office.  Station  H,  Cincinnati, 
Ohio.  Branch  offices,  809  Munsey  Bldg.. 
Washington.  D.  C.;  Starks  Bldg..  Louis- 
ville, Ky.;  606  Taylor  Ave.,  N.,  Pittsburgh, 
Pa.;  43  Cedar  St.,  New  York,  N.  Y. 

WEIR  TITAN.— Trade  name  for  frogs 
and  ties  manufactured  by  the  Weir  Frogi 
Co..  Station  H,  Cincinnati,  Ohio. 

WELCH  MFG.  CO.,  W.  M.— 1516 
Orleans  St.,  Chicago,  111.  Manufacturer  *>f 
laboratory  supplies  and  electrical  indicat- 
ing Instruments.  Business  established  1880. 
President,  W.  M.  Welch;  vice-president 
and  general  manager.  C.  M.  Holmes. 

WELD-A-CAST. — Trade  name  for  weld- 
ing flux  manufactured  by  the  Cortland 
Welding  Compound  Co.,  Cortland,  N.  Y. 

WELDERS,  ELECTRIC,  ARC.— There 
are  a number  of  arc  welding  outfits  on 
the  market.  The  differences  are  mostly 
in  the  design  of  the  electrical  apparatus 
and  cannot  be  briefly  described.  The  out- 
fit for  direct  current  consists  of  a motor- 
generator,  dynamotor  or  balancer.  This 
apparatus  converts  the  source  of  supply  to 
the  proper  voltage  and  current  values  for 
the  operation  of  the  arc.  A control  panol 
gives  the  necessary  changes  in  current  for 
the  different  degrees  of  work  and  in 
certain  cases  provides  for  sufficient  cur- 
rent to  employ  the  carbon  arc  for  cutting. 
The  a-c.  outfit  consists  of  a static  trans- 
former which  serves  the  same  purposes  as 
the  motor-generator  or  dynamotor  in  d-c. 
outfits.  In  th?s  case  connections  are  ar- 
ranged so  that  current  may  be  available 
for  cutting  purposes.  Many  of  these  out- 
fits are  made  portable  by  being  mounted 
on  a truck. 

Manufacturers: 

Allan  Mfg.  & Welding  Corp.,  163  Adams 
St.,  Buffalo,  N.  Y.  _ 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati, 
Ohio.  “Automatic.” 
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Blaw-Knox  Co.,  Farmer’s  Bank  Bldg., 
Pittsburgh,  Pa. 

BURKE  ELECTRIC  CO.,  12th  & Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Electric  Arc  Cutting  & Welding  Co., 
152-58  Jelliff  Ave.,  Newark,,  N.  J. 
“Alternarc.” 

Electric  Railway  Improvement  Co.,  The, 
2070  E.  61st  Place.  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company  has  devel- 
oped arc  welding  equipment  to  meet 
almost  every  condition  where  it  is  pos- 
sible to  Join  metals  by  means  of  the 
electric  arc.  Described  in  Bulletin 
48932A.  The  Constant  Energy  Gen- 
erator Sets  are  primarily  single  oper- 
ator units,  designed  for  metallic  elec- 
trode welding  only,  but  may  be  used 
intermittently  for  carbon  electrode 
welding  provided  the  arc  voltage  does 
not  exceed  35  volts,  and  the  current 
does  not  exceed  approximately  50  per 
cent  of  rating.  The  generator  is  so 
designed  that  It  normally  gives  a no- 
load  or  “striking”  voltage  of  60  volts, 
which,  when  the  arc  Is  established, 
automatically  decreases  to  the  required 
arc  voltage.  This  characteristic  en- 
tails a great  saving  In  energy  and  ma- 
terially assists  the  operator  in  making 
a successful  weld.  Balancer  sets  of 
tne  constant  energy  type,  suitable  for 
operation  only  when  direct  current  at 
a potential  of  110  to  125  volts  is  avail- 
able, are  also  designed  with  the  same 
characteristics.  The  Constant  Poten- 
tial Sets  are  built  in  capacities  of  400, 
500  and  600  amp.  at  60  volts,  and  800. 
1,000  and  1,250  amp.  at  75  volts.  One 
or  more  operator  panels  may  be  sup- 
plied with  each  equipment  to  meet  the 
service  requirements.  The  Resistor 
Type  consists  primarily  of  a resistance 
with  suitable  voltage  and  current  taps, 
so  that  it  may  be  connected  directly 
to  any  d-c.  circuit  of  a potential  of 
600  volts  or  less,  and  deliver  the  proper 
welding  voltage.  Designed  primarily 
for  use  on  electric  railway  lines,  where 
It  is  not  convenient  or  practicable  to 
operate  the  more  efficient  welding  gen- 
erators. See  “Welders,  Automatic,” 
for  a description  of  the  automatic  type 
recently  developed  by  this  company. 
G-E  wrelding  accessories  include  elec- 
trode holders  for  metallic  and  carbon 
electrodes,  extra  flexible  cable  for  at- 
taching to  electrode  holders,  face 
masks  and  head  shields.  See  adv.  pages 
1203-1223.— Adv. 

Gibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit,  Mich.  “Zeus.” 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field.  Ohio.  “Indianapolis. *’ 

Lincoln  Electric  Co..  The.  E.  38th  St.  & 
Kelley  Ave.,  Cleveland,  Ohio. 

Quasi-Are  Weldtrode  Co..  Inc..  Atlantic 
Ave.  & Warwick  St.,  Brooklyn,  N.  Y. 

Rail  Welding  A Bonding  Co..  2400  Wood- 
land Ave..  Cleveland,  Ohio. 

Railway  Track-Work  Co..  3132  E. 
Thompson  St.,  Philadelphia,  Pa. 

Reliable  Tractor  ft  Engine  Co.,  The. 
Portsmouth.  Ohio.  “Reliable.” 

Slemund  Wenzel  Electric  Welding  Co.. 
30  Church  St..  New  York.  N.  Y. 

“Siemund- Wenzel.- 

Standard  Electric  Machinery  Co..  Balti- 
more. Md.  “Standnrd-Baltimore.” 

WESTINGHOTTSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wilson  Welder  ft  Metals  Co.,  Inc.,  253 
36th  St.,  Brooklyn,  N.  Y.  “Plastic- 
Arc.” 

WELDERS.  ELECTRIC,  AUTOMATIC. 

— Recently  much  experimental  work  has 
been  accomplished  In  the  production  of 
machines  which  automatically  weld  by 
means  of  the  metallic  arc.  These  tools  are 
manufactured  in  several  types.  One  of 
these  is  stationary  to  which  the  pieces  to 
be  welded  are  fed;  another  is  a portable 
hand  tool  resembling  an  air  hammer.  Many 
interesting  characteristics  of  the  electric 
arc  differing  from  those  found  in  manual 
welding  have  been  observed  in  the  develop- 
ment of  these  machines.  The  importance 
of  this  work  will  be  recognized  when  it 
is  considered  that  greater  speed  may  be 
maintained,  efficiency  In  the  deposition  of 
the  electrode  material  may  be  controlled, 
and  the  results  of  finished  work  may  be 
more  consistent. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  G-E  automatic  arc 
welder  will  operate  continuously  for 
hours  at  a time  and  will  make  a more 


uniform,  more  successful  and  more 
rapid  weld  than  can  be  made  manual- 
ly. It  can  be  used  on  d-c.  circuits 
only  and  may  be  operated  from  any 
G-E  generator  or  from  any  constant 
potential  d-c.  source  of  power.  Paf- 


G.  E.  Automatic  Arc  Welder 

ticularly  adapted  to  building  up  worn 
or  under-sized  shafts,  welding  sekms 
of  tanks  or  tubes,  and  similar  work. 
(Booklet  B-3575.)  For  Information  on 
other  G-E  welding  equipment  see 
“Welders,  Electric,  Arc.” — Adv. 

WESTINGHOITSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WELDERS,  ELECTRIC,  BUTT.— This 
consists  of  a machine  made  with  water- 
cooled  clamping  jaws  which  bring  the  two 
pieces  to  be  joined  unaer  pressure.  The 
clamps  and  the  butting  pieces  close  the 
secondary  circuit  of  a transformer  which 
is  usually  integral  with  the  machine.  As 
the  two  pieces  are  pressed  together  a 
burr  is  formed  at  the  jointure  which  en- 
ables the  operator  to  Judge  when  the  weld 
has  been  made. 

Manufacturers: 

Agnew  Electric  Welder  Co.,  Milford, 
Mich. 

Federal  Machine  ft  Welder  Co.,  The, 
Dana  Ave.,  Warren,  Ohio.  “Federal.” 

National  Chain  Co.,  8th  St.  ft  3rd  Ave., 
College  Point,  N.  Y. 

Reliable  Tractor  & Engine  Co.,  The, 
Portsmouth,  Ohio.  “Reliable.” 

Universal  Electric  Welding  Co..  67  6th 
Ave.,  Long  Island  City.  N.  Y.  (Special) 

Winfield  Electric  Welding  Machine  Co., 
Warren,  Ohio. 

WELDERS,  ELECTRIC,  CHAIN.— This 
outfit  is  a modification  of  the  butt  weld- 
ing set.  The  same  electrical  apparatus  is 
employed  and  the  interest  lies  chiefly  in 
the  ingenious  mechanical  design  whereby 
rods  are  fed  to  the  machine.  By  means  of 
cams,  eccentrics,  time  trips,  etc.,  the  links 
are  heated,  bent  and  then  brought  to  the 
clamping  jaws  and  welded.  The  whole 
process  is  automatic  and  the  chain  as  an 
exceptionally  high-quality  finished  article 
comes  from  the  machine. 

Manufacturer: 

National  Chain  Co.,  8th  St.  ft  3rd  Ave., 
College  Point,  N.  Y. 

WELDERS.  ELECTRIC,  PORTABLE.— 
Portable  welding  outfits  are  usually  of  the 
arc  tvne  and  mounted  with  control  panel 
and  other  electrical  apparatus  on  a truck 
so  that  they  may  be  readily  brought  close 
to  the  work  to  be  done.  Many  of  the  com- 
bined electric  welding  and  cutting  outfits 
are  also  made  portable.  Track  rail  welders, 
see  below,  are  always  portably  mounted 
on  a car. 

Manufacturers: 

Allan  Mfg.  ft  Welding  Corp.,  163  Adams 
St..  Buffalo,  N.  Y. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St..  Cincinnati, 
Ohio. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry Sts..  Erie,  Pa. 

Electric  Railway  Improvement  Co..  The, 
2070  E.  61st  Place.  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  G-E  arc  welding  sets  are 
made  both  stationary  and  portable.  For 
general  description  see  “Welders,  Elec- 
tric Arc.” — Adv. 

Gibb  Instrument  Co..  348  E.  Palmer  Ave., 
Detroit,  Mich.  “Zeus.” 

Indianapolis  Switch  ft  Frog  Co.,  Spring- 
field,  Ohio.  “Indianapolis.” 

Matthews  Engineering  Co.,  Sandusky, 
Ohio. 

Quasi-Arc  Weldtrode  Co.,  Inc.,  Atlantic 
Ave.  ft  Warwick  St.,  Brooklyn.  N.  Y. 

Rail  Welding  ft  Bonding  Co..  2400  Wood- 
land Ave.,  Cleveland,  Ohio. 


Railway  Track-Work  Co.,  3132  E. 
Thompson  St.,  Philadelphia,  Pa. 

Reliable  Tractor  ft  Engine  Co.,  The. 
Portsmouth,  Ohio.  “Reliable.” 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Wilson  Welder  & Metals  Co.,  Inc.,  253 
36th  St.,  Brooklyn,  N.  Y.  “Plastic- 
Arc.” 

WELDERS,  ELECTRIC,  RAIL.— Two 
methods  are  In  use,  one  similar  to  butt 
welding  and  the  other  to  arc  welding.  The 
former  requires  conversion  of  the  500  or 
so  volts  direct  current  of  the  trolley  line 
to  a suitable  voltage  (usually  by  means 
of  a synchronous  converter  and  stepdowo 
transformer),  and  the  latter  requires  a 
d-c.  motor-generator  for  reducing  the 
trolley  voltage  to  the  arc  requirements. 
The  apparatus  for  the  former  method  mu« 
be  sufficiently  heavy  to  provide  the  neces- 
sary pressure  on  the  clamping  Jaws.  These 
outfits  are  usually  mounted  on  a car.  (Also 
see  Welding,  rail.) 

Manufacturers: 

Allan  Mfg.  ft  Welding  Corp..  163  W. 
Adams  St.,  Buffalo,  N.  Y. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati,  Ohio. 

Electric  Railway  Improvement  Co..  The. 
2070  E.  61st  Place,  Cleveland,  Ohio. 

Indianapolis  Switch  ft  Frog  Co.,  Spring- 
field,  Ohio.  “Indianapolis.” 

Quasi-Arc  Weldtrode  Co.,  Inc..  Atlantic 
Ave.  ft  Warwick  St.,  Brooklyn,  N.  Y. 

Rail  Welding  ft  Bonding  Co..  2400  Wood- 
land Ave.,  Cleveland,  Ohio. 

Railway  Track-Work  Co.,  3132  E. 
Thompson  St.,  Philadelphia.  Pa. 

WELDERS,  ELECTRIC,  SEAM. — This 
outfit  is  essentially  like  the  butt  and  spot 
outfits,  except  that  the  current  is  carried 
to  the  material  by  rollers  under  pressure. 
These  rollers  pass  along  the  seam,  thus 
continuously  producing  a weld. 


Manufacturers: 

Agnew  Electric  Welder  Co.,  Milford. 

Mich.  _ __ 

Allan  Mfg.  ft  Welding  Corp.,  163  TV. 

Adams  St..  Buffalo,  N.  Y. 

Quasi-Arc  Weldtrode  Co.,  Inc.,  Atlantic 
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WELDERS,  ELECTRIC,  SPOT. — As  the  ' 
name  implies,  the  pieces  to  be  welded  are 
brought  to  the  machine  and  a row-  of 
spots  made  as  if  rivets  were  used.  The 
apparatus,  though  changing  in  form  for  the 
size  of  work  or  material  employed,  con- 
sists of  a transformer  (or  two)  integral  with 
the  machine  and  a set  of  water-cooled  cop-  ' 
per  electrodes.  When  these  electrodes  are 
brought  upon  the  materials  to  be  Joined 
pressure  Is  applied  (usually  compressed 
air).  Alternating  current  is  used  for  butt, 
spot  and  seam  welding,  as  the  reuuire- 
ments  call  for  a low  potential  (about  2 
volts)  and  a high  current. 


Manufacturers: 


Agnew  Electric  Welder  Co.,  Milford, 
Mich. 

Automatic  Controller  ft  Mfg.  Co..  246 
Washington  Ave.,  Ogden.  Utah.  “Uni- 
versal.” 

Eveland  Electric  Riveter  Co..  509  West 


“Eveland.” 

Federal  Machine  & Welder  Co..  Th'*. 
Dana  Ave.,  Warren.  Ohio.  “Federal.” 

Pacific  Electric  Welder  & Mfg.  Co..  Ren- 
ton. Wash. 

Taylor  Welder  Co.,  The.  Warren.  Ohio. 

Universal  Electric  Welding  Co..  67  6th 
Ave.,  Long  Island  City,  N.  Y.  (Special). 

Winfield  Electric  Welding  Machine  Co.. 
Warren,  Ohio. 

WELDING  ALLOYS  OR  MIXTURES.— 

These  are  alloys  and  mixtures  used  to 
facilitate  the  welding  of  various  materials. 
They  are  designed  with  such  materials  as 
to  give  a compound  or  alloy  that  will  weld 
at  a lower  temperature  than  is  ordinarily 
obtained.  The  material  Is  used  for  such 
things  as  heating  elements  that  have  been 
burned  out,  and  other  broken  metallic 
parts.  These  alloys  are  also  used  for  a 
variety  of  heavy  work,  such  as  welding 
rails,  shafting,  broken  castings,  etc.,  or 
for  making  various  welds  where  electrical 
power  is  not  available  or  where  it  is  not 
expedient  to  use  it  because  of  the  small 
amount  of  welding  to  be  done. 


Manufacturers: 

Carricite  Co..  The.  5436  Ferdinand  St., 
Chicago.  111.  “Carricite.” 

Cortland  Welding  Compound  Co..  Cort- 
land. N.  Y.  “Climax,”  “Cherry  Heat.” 
“Borax-ette,”  "Vulcan.” 
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Metal  & Thermit  Corp.,  120  Broadway, 
New  York,  N.  Y.  •'Thermit.” 

WELDING  AND  CUTTING  OUTFITS, 
LECTRIC.— These  outfits  are  usually 
irtable  arc  welding  sets  provided  with 
ng  cables  so  that  the  arc  may  be  used 
r cutting  apart  steel  members  in  a col- 
psed  building,  bridge,  stack  or  other 
•ucture,  for  cutting  scrap  iron  ta  lengths 
at  can  be  easily  fed  into  furnaces,  or 

• melting  and  cutting  off  small  pieces 
metal  etc.  Since  the  same  arc  mav 
used  for  welding,  such  outfits  serve  a 

al  purpose  and  are  very  useful  in  many 
nts.  They  are  required  to  have  large 
pere  capacity  to  cut  the  heavier  metals. 
Manufacturers: 

Lllan  Mfg.  & Welding  Corp.,  163  W. 
Adams  St.,  Buffalo,  N.  Y. 

Uectric  Arc  Cutting  & Welding  Co.,  152- 
58  Jelliff  Ave.,  Newark,  N.  J.  "Alter- 
narc.” 

Uectric  Railway  Improvement  Co.,  The, 
2070  B.  61st  Place,  Cleveland,  Ohio. 
ENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.1 
ibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit,  Mich.  "Zeus.” 
dianapolis  Switch  & Frog  Co..  Spring- 
field,  Ohio.  "Indianapolis.” 
msi-Arc  Weldtrode  Co.,  Inc.,  Atlantic 
Ave.  ft  Warwick  St.,  Brooklyn,  N.  Y. 
illable  Tractor  & Engine  Co.,  The, 
Portsmouth,  Ohio.  "Reliable.” 
andard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore.” 

S.  Light  & Heat  Corp.,  Niagara  Falls, 
Y.  "USL.” 

ESTINGHOUSE  ELECTRIC  & MFG. 
X).,  East  Pittsburgh,  Pa.  (See  display 
idv.  pages  1395-1402.) 

Ison  Welder  & Metals  Co..  Inc.,  263 
6th  St.,  Brooklyn,  N.  Y.  "Plastic- 
Lrc.” 

ELDING  AND  CUTTING  OUTFITS, 

• ACETYLENE.— See  Oxy-acetylene 
[ng  outfits. 

•LDING  CARBONS.— See  Carbons, 
ng. 

•LDING,  ELECTRIC,  REVIEW  AND 

TUS  OF.— Like  all  applied  science, 
ic  welding  phenomena  were  first 
ved  by  the  scientist.  Curiously  these 
cteristics  of  the  electric  current  were 
.rily  utilized  for  other  purposes,  thus 
park  caused  by  the  breaking  of  the 
it  finally  developed  into  the  arc  lamp 
he  intense  heat  produced  by  the  ob- 
ion  of  the  flow  of  current  developed 
the  incandescent  lamp.  From  the 
Ltories  of  the  physicist  came  the 
mental  principles  upon  which  the 
ce  of  electric  welding  is  founded  and 
fundamentals  give  two  distinct 
i to  the  processes  now  employed, 
resistance  (spot,  butt  and  seam) 
g and  arc  welding, 
resistance  method  of  welding  oo 
the  attention  of  Elihu  Thomson 
years  ago  and  the  outcome  of  his 
2h  brought  Into  the  industries  the 
iry  machinery  for  performing  butt, 
nd  seam  welding. 

he  other  hand,  arc  welding  did  not 
Its  development  in  the  laboratory, 
ls  taken  in  hand  by  practical  men 
iplied  to  those  industries  where  its 
ess  was  a source  of  profit.  The 
ie  of  the  arc  process  was  for  repair 
In  which  field  for  certain  classes 
k It  has  at  present  no  competitor, 
lly  from  its  development  in  the  arc 
he  carbon  arc  was  first  employed 
s found  successful  for  the  joining 
nk  steel  (1/16  and  3/32  inch).  For 
r greater  thickness  a melt  rod  was 
1 to  give  the  additional  metal  with 
to  effect  the  Jointure.  The  carbon 
>cess  thus  proved  very  convenient 
filling  of  large  holes  in  steel  cast- 
d the  heating  of  large  areas, 
s but  a step  from  the  carbon  arc 
metallic.  A special  composition 
electrode,  was  substituted  for  the 
»f  carbon  and  thus  three  points  or 
y were  gained,  i.  e.,  less  current 
, less  area  of  heat,  and  the 
ment  of  the  melt  rod  as  the  metal - 
rode  furnished  the  added  metal, 
are  metallic  electrode  procesq  was 
ed  about  1895,  by  a Russian  named 
ft.  A.  modification  of  this  process, 
now  used  almost  entirely  in  Eng- 
ls  brought  forward  several  years 
Arthur  Strohmenger,  of  London, 
diflcation  consisted  of  a covering 
metallic  electrode  intended  to 
the  weld  from  oxidation.  A slag 
med  from  the  materials  of  the 
which,  though  molten  during  the 


process,  hardened  upon  cooling  and  re- 
quired to  be  chipped  off  after  the  deposited 
metal  had  cooled.  KJellberg,  of  Sweden, 
another  Investigator/  used  a special  cover- 
ing which  formed  a gas  to  prevent  oxida- 
tion but  which  left  no  slag. 

In  the  United  States  the  covered-elec- 
trode processes  were  hardly  known  before 
the  World  War  andj  the  practice  had 
settled  into  a confined  adherence  to  the 
bare  metallic  electrode.  All  apparatus  in 
this  country  with  few  exceptions  will  per- 
mit only  the  use  of  bare  electrodes. 


Principal  Systems.  Although  there  are 
many  processes  for  the  joining  of  the  soft 
metals  which  in  time  may  be  applicable 
to  heavy  steel  structures,  today  the  con- 
sensus of  opinion  is  that  the  resistance 
and  arc  methods  are  best  for  this  latter 
purpose  and  hold  out  the  best  promise 
to  new  construction  work  of  the  future. 
Of  these  two  methods  it  may  also  be 
stated  that  spot  welding  and  metallic  arc 
welding  are  the  most  easily  applied  t0 
the  shipbuilding  and  other  industries  hav- 
ing heavy  steel  members  to  join. 

Of  the  modifications  of  these  two 
processes  much  work  of  development  is 
yet  requisite  to  settle  the  vexed  questions 
connected  with  the  applicability  to  ship- 
building and  other  heavy  service.  How- 
ever, the  trend  today  is  to  a more  exten-; 
sive  use  of  the  metallic  arc  (either  bare 
or  covered)  and  spot  welding  In  shop  pro- 
duction. The  development  of  heavy  spot 
welding  for  ship  fabrication  was  immense- 
ly advanced  by  the  demonstrations  made 
by  the  U.  S.  Shipping  Board;  Emergency 
Fleet  Corp.  in  1918-19,  and  the  conclusions 
deduced  from  the  results  obtained  confirm 
the  belief  that,  with  proper  adjustments 
in  shop  production  and  further  detail 
developments  of  the  apparatus,  it  will  pro- 
duce remarkable  savings  in  time,  labor 
and  money.  Three  heavy  spot  welding 
machines  were  designed  and  built  for  the 
purpose  of  this  experiment  and  they  func- 
tioned in  so  practical  a manner  that  there 
can  remain  no  doubt  that  with  such  ap- 
paratus heavy  steel  Jointures  may  be 
safely  made.  The  comparison  of  their, 
performance  with  similar  riveted  Joints 
Indicates  likewise  a remarkable  reduction 
in  the  weight  of  steel  that  is  normally! 
specified  by  ship  classification  societies  to- 


day. 

However,  spot  welding  machines  are 
large  and  expensive.  They  would  only  be| 
applicable  to  the  shop  work  in  hridgei 
and  shipbuilding  works.  This  process  has 
not  yet  been  considered  possible  for  use 
in  the  actual  putting  together  of  the 
structures  as  is  now  done  with  rivets. 
These  points  turn  the  attention  of  the 
manufacturer  towards  arc  welding.  In  this 
process  the  apparatus  is  not  so  expensive, 
the  devices  necessary  for  the  local  appli- 
cation of  the  arc  are  more  in  the  nature 
of  tools,  being  flexible,  portable,  and  able 
to  he  brought  into  close  quarters.  Hence 
the  arc  process  Is  now  being  vastly  ex 
tended  from  the  repair  field  to  that  of 
new  construction  and  so  far,  though  poor 
workmanship  has  retarded  it,  its  success 
ls  being  quietly  admitted. 

Application  to  ShlpbulldlnQ.  In  1915 
partially  electrically  welded  motor  boat 
was  launched  at  Ashtabula  Harbor,  Ohio 
This  boat  was  about  42  ft.  long  and  was 
used  in  the  severe  service  of  a repair  boat 
doing  duty  in  the  winter  when  ice  con-i 
ditlons  made  such  operations  very  serious 
for  such  craft.  All  reports  have  shown 
that  the  welded  Joints  stood  the  abuse  of 
service  better  than  the  riveted  Joints.  Iri 
1918  the  British  Admiralty  built  a ctossh 
channel  barge  for  the  carriage  of  muni 
tions  which  was  electrically  welded; 
throughout.  This  experiment  was  for  ai 
comparison  with  similar  riveted  barges. 
The  covered  metallic  arc  process  was  used. 
A strict  accounting  was  made  as  to  the 
cn<*t.  labor,  and  saving.  These  items  were 
all  favorable  to  welding.  Although  there 
were  a few  leaks  upon  the  first  loading 
the  barge  has  been  reported  as  success- 
ful and  satisfactory  In  every  way.  Towards 
the  close  of  the  war  work  was  started  In 
England  on  a 160-ft.  coastal  steamer.  It  is 
reported  recently  that,  though  work  on 
this  vessel  had  been  delayed,  it  ls  now 
completed;  no  reports  are  at  present  avail 
able  of  its  performance.  Various  attempts 
were  made  in  the  United  States  for  the 
demonstration  of  an  all- welded  ship,  butj 
the  plans  as  laid  out  were  Interrupted  by 
signing  of  the  armistice 

The  progressive  shipbuilders  of  this 
country  used  electric  welding  quite  exten- 
sively during  the  war  to  hasten  shop  pro- 
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duction  and  a number  of  shipbuilding  com- 
panies are  now  adopting  the  process  bothl 
in  the  fabricating  shops  and  for  the  at-i 
tachment  of  fittings.  A good  deal  of 
time  and  labor  is  required  in  the  angle! 
smith  shop  of  a shipyard  to  weld  the 
angle  bars  in  shape  for  attachment  to  the 
other  members  of  the  structure.  Much 
economy  of  time  and  money  is  effected  bv 
cutting  the  angle  bar  and  then  joining  the 
parts  by  means  of  metallic  arc  welding. 
The  full  advantages  of  electric  welding 
cannot  be  obtained  by  applying  it  to  the 
present  design  of  steel  ships,  as  this  de- 
sign requires  a greater  weight  of  steel  and 
many  pieces,  due  to  the  riveting  method  j. 
It  remains  therefore  to  either  adopt  the 
welding  process  for  the  saving  on  in- 
dividual jobs,  such  as  mentioned  above* 
or  to  plunge  into  the  general  adoption  of 
the  process  and  design  the  ship  to  be 
electrically  welded.  That  this  can  be  done 
is  admitted  by  Lloyd’s  Register  of  Ship- 
ping; this  classification  society  has  pub- 
lished rules  and  regulations  for  such  pro- 
cedure and  will  class  such  construction, 
upon  approval  by  it  of  the  process  to  ba 
used. 

General  Applications.  In  steel  foundries 
electric  arc  welding  is  employed  to  correct 
the  defects  caused  by  sand  spots,  blow 
holes,  and  shrinkage  cracks.  Many  similar 
repairs  are  found  in  manufacturing  con-i 
cerns  using  motor- operated  tools,  so  that 
worn  shafting,  bolt  holes,  sliding  cams, 
small  tools,  and  many  parts  of  large  toola 
can  be  quickly  repaired  by  this  process. 
Steel  mills  are  also  adopting  it  for  the 
repair  of  the  wobblers  in  the  rolling  mill 
and  to  even  the  surfaces  of  the  rolls. 

In  railroad  repair  shops  the  following 
partial  list  of  jobs  gives  a rough  idea  of 
its  extensive  use:  Repairing  engine  side 
rods,  brake  fulcrums,  eccentric  cranks, 
side  frames,  boiler  flues,  fire  boxes,  mud 
rings,  engine  crossheads,  bumper  beam?, 
brake  shoe  heads,  piston  crossheads,  mo- 
tion frames,  yokes,  spokes  of  wheels,  build- 
ing up  flanges  on  wheels,  etc. 

The  saving  of  this  method  In  railroad 
repairs  is  roughly  estimated  as  50  to  60%. 
The  Chicago,  Rock  Island  & Pacific  Rail- 
way made  special  cost  records  when  it 
Introduced  electric  welding  and  two 
examples  will  show  the  nature  of  the  sav- 
ing in  dollars:  To  repair  wheel  spokes  by 
the  old  method  costs  $1276.80,  by  electic 
welding  $35.08;  filling  worn  spots  by  tho 
old  method  $2677.80,  by  the  electric  arc 
$329.60. 

Marine  repairs  have  for  a number  of 
years  been  made  with  the  electric  arc. 
especially  those  connected  with  boilers, 
rudder  posts,  and  small  portions  of  the 
hull.  In  fact  some  marine  engineers  now! 
insist  upon  electric  welding  for  bolter  re- 
pairs in  preference  to  the  older  methods. 
Here  should  also  be  mentioned  the  remark- 
able repairs  made  through  the  use  of  tho 
electric  arc  to  the  damaged  interned 
German  ships  taken  over  by  the  U.  S. 
Government  upon  entry  into  the  war.  This 
work  was  performed  so  expeditiously  that 
It  was  completed  in  most  cases  prior  to 
the  other  work  on  the  ship. 

In  street  railway  equipment  the  build- 
ing up  of  worn  rails,  worn  parts  of  cross- 
overs, worn  down  parts  of  armature  shaft3. 
repair  of  side  frames  of  trucks,  gear  cases, 
etc.,  is  done  with  the  electric  arc.  De-» 
fects  in  forgings  are  corrected  so  that  a 
good  appearance  ls  given  to  the  finished 
article  by  depositing  metal  from  the  elec- 
trode. Arc  welding  has  also  been  largely 
used  in  general  boiler  shops,  and  ship- 
builders-are  now  employing  it  in  the  mp.n-1 
ufacturer  of  marine  boilers.  The  build- 
ing of  tanks,  vats,  tumbling  barrels, 'wagon! 
tanks,  oil  stills,  etc.,  is  the  beginning  of 
a long  list  of  applications  in  manufactur- 
ing lines.  The  building  of  tanks  for  trans-i 
former  cases  for  retaining  the  cooling  oil 
has  long  been  done  by  the  carbon  or 
metallic  arc  process  and  the  fact  that  suci 
eases  have  been  in  service  for  many  years 
makes  the  advocates  of  the  process  secure 
in  their  belief  In  its  satisfactoriness. 

Cutting  with  the  Arc.  It  Is  possible  to 
cut  steel  with  either  the  carbon  or  metal- 
lic arc.  The  manufacturers  of  apparatus 
do  not  always  include  the  connection  for 
this  work,  as  the  use  of  the  electric  a xd 
for  this  purpose  ls  limited.  For  the  demoli- 
tion of  steel  structures  or  the  cutting  or 
scrap  iron  for  fitting  pieces  into  the  fur- 
nace it  has  its  advantages,  but  for  neuj 
construction  work  It  does  not  permit  of 
closely  following  a straight  line,  nor  leav- 
ing a clear  or  workable  edge  on  the 
materials  cut. 
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Future  Prospects.  Undoubtedly  the 
future  of  electric  welding  is  very  favor- 
able. Its  use  in  the  repair  shops  of  some 
of  the  large  railroads  of  this  country  has 
proven  that  for  this  class  of  work  it  is  not 
only  satisfactory  and  passes  severe  inspec- 
tion, but  as  a national  factor  for  the  in 
creased  transport  of  freight  in  time  of 
emergency  it  has  helped  solve  an  impor-i 
tant  economic  problem.  That  is  to  say, 
by  means  of  the  electric  arc,  which  may 
be  readily  taken  to  the  machinery  to  be 
repaired,  which  does  not  require  that  other 
important  parts  be  torn  apart  in  order  to 
do  the  work  and  which  makes  a firm  anJ 
solid  Jointure  in  a short  time,  it  is  evi- 
dent that  more  freight  cars  and  more 
freight  locomotives  will  be  kept  available. 
This  useful  service  and  the  investigations 
only  briefly  referred  to  above,  as  well  as 
the  work  now  being  performed  in  many 
of  the  shipyards,  force  the  conclusion  that 
the  electric  welding  of  heavy  steel  is  a 
safe,  sound  and  economical  method. 

From  its  application  to  shipbuilding  the 
step  is  easy  to  the  bridge  and  steel  build- 
ing industry.  Recently  a fairly  large  steel 
building  has  been  joined  entirely  by  the 
metallic  arc  process.  At  the  present  time 
there  has  come  no  adverse  report  regard- 
ing this  operation.  Certainly  to  those  who 
know  the  safety  factors  that  are  employed 
in  the  calculations  of  ship  design,  the  use 
of  electric  welding  in  shipbuilding  as- 
sures It  a place  in  all  other  industries 
dealing  with  like  materials. 

WELDING  ELECTRODES.— See  Elec- 
trodes. welding. 

WELDING  FLUX.— Welding  flux  is  used 
to  prevent  the  formation  of  oxide  on  the 
parts  being  welded.  The  compounds  used 
for  this  purpose  are  often  similar  to  thosj 
used  when  soldering  or  brazing.  Borax 
is  one  of  the  best  welding  fluxes,  but  there 
are  other  special  compounds  and  “substi- 
tutes for  borax  that  accomplish  the  re- 
sult equally  well. 

Manufacturers: 

Admiral  Welding  Marine  Co.,  The.  413- 
415  E.  15th  St.,  Kansas  City,  Mo. 
“Admiral.” 

ALLEN  CO.,  INC..  L.  B.,  4519-29  N.  Lin- 
coln St.,  Chicago,  111.  “Allen.” 
Anti-Borax  Compound  Co.,  Fort  Wayne, 
Ind.  “Anti- Borax,”  “E-Z,”  “Cres- 
cent.” 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest,  Park.  Toronto,  Ont.,  Can. 
Carbic  Mfg.  Co.,  Duluth.  Minn.  “Orbic.” 
Century  Tool  & Metal  Co..  180  N.  Market 
St..  Chicago,  111.  “Delman.” 

Cortland  Specialty  Co.,  The.  176  Rail- 
road St.,  Cortland.  N.  Y.  “Banner.” 
Cortland  Welding  Compound  Co..  Cort- 
land. N.  Y.  “Weld-a-Cast." 

General  Welding  Co.,  355-57  14th  St.. 

Hoboken,  N.  J.  “Ideal.” 

Illinois  Smeltfng  & Refining  Co..  410  N. 

Peoria  St.,  Chicago,  Til.  “XLNT.” 
International  Oxygen  Co..  796  Freling- 
huysen  Ave.,  Newark,  N.  J.  “I.  O.  C. 
System.” 

Modern  Engineering  Co..  23rd  & Walnut 
Sts.,  St.  Louis.  Mo.  “Meco.” 
Phillips-Laffltte  Co.,  The,  Pennsylvania 
Bldg.,  Philadelphia,  Pa.  “Laffitte.” 
Prest-O-Lite  Co..  533  N.  Capital  St.. 
Indianapolis.  Ind. 

Prept-O-Lite  Co.,  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto.  Ont.,  Can. 

Rail  Welding  & Bonding  Co.,  2400  Wood- 
land Ave.,  Cleveland,  Ohio. 

Standard  Gas  Products  Co.,  216  Ivy  St . 
Atlanta,  Ga. 

WELDING  GENERATORS.— See  Gener- 
ators. welding. 

WELDING  MACHINES,  ELECTRIC.— 

See  Welders,  electric.  (8  types). 

WELDING  PENCILS  AND  RODS. — See 

Electrodes,  welding. 

WELDING,  RAIL. — The  joints  of  elec- 
tric railway  tracks  are  frequently  welded, 
especially  where  the  tracks  are  located 
in  paved  streets.  This  not  only  Improves 
the  running  surface  and  reduces  the  main- 
tenance work  but  also  increases  the  elec- 
trical conductivity  of  the  rails  and  does 
away  with  bonding,  which  is  an  important 
factor  where  the  rail  is  used  as  a part  of 
the  return  circuit.  Track  joint  welds  may 
be  divided  into  two  general  classes;  those 
in  which  the  weld  is  made  by  means  of 
an  electric  current  and  those  in  which 
the  weld  is  made  by  means  of  molten 
metal.  Electric  welds  are  usually  made 
by  welding  plates  to  the  web  of  the  rail, 
either  by  passing  a strong  electric  cur- 


rent through  the  plates  and  rail  until  an 
intense  heat  is  generated  and  then  apply- 
ing great  pressure  to  the  heated  parts,  or 
by  means  of  the  electric  arc.  In  the  lat- 
ter case  the  plates  are  welded  to  the  rail 
web  by  depositing  metal  along  the  edges 
of  the  plates  by  means  of  the  arc.  In 
the  case  of  welds  made  with  molten  metal 
a mold  Is  first  placed  around  the  joint  and 
the  molten  metal  poured  into  the 
mold.  This  molten  metal  may  be  obtained 
from  a portable  cupola  or  by  means  of 
the  thermit  process. 

WELDING  RECEPTACLES.— See  Re- 
ceptacles, welding. 

WELDING  TRANSFORMERS.— See 

Transformers,  welding. 


WELDING  WIRE. — See  Wire,  welding 
WELDOGRAPH. — Trade  name  for  oxya 
cetylene  welding  machines  manufactured  by 
the  Davis-Bournonville  Co.,  Jersey  City 
N.  J. 

WELDTRODE. — Trade  name  for  arc 
welding  electrode  manufactured  by  the 
Quasi-Arc  Weldtrode  Co.,  Inc.,  Atlantis 
Ave.  & Warwick  St.,  Brooklyn,  N.  Y. 

WELLER,  S.  A. — Zanesville,  Ohio.  Man- 
ufacturer of  pottery  lamp  bases. 

WELLER  MADE. — Trade  name  for 
elevating,  conveying  and  power- transmit- 
ting machinery  manufactured  by  the  Wel- 
ler Mfg.  Co..  1820  N.  Kostner  Ave.,  Chi- 
cago. 111. 

WELLER  MFG.  CO.— Chicago.  111.  Man- 
ufacturer of  elevating,  conveying  and 
power-transmitting  machinery.  Business 
established  1886.  President  and  treasurer, 
F.  J.  Weller;  vice-president  and  sales 
manager,  W.  H.  Kent;  secretary,  A.  L. 
Weller;  general  manager,  L.  A.  Dalton. 
Main  office  and  factory,  1820-1856  N.  Kost- 
ner Ave.,  Chicago,  111.  Branch  offices.  New 
York,  N.  Y. ; Boston,  Mass.;  Baltimore, 
Md.;  Pittsburgh,  Pa.;  San  Francisco. 
Calif.;  Salt  Lake  City,  Utah.  Sales  rep- 
resentatives, F.  J.  Conrad.  219  2nd  Ave., 
West  Cedar  Rapids,  Iowa;  A.  F.  Miller, 
304  2nd  St..  Jackson.  Mich.;  P.  W.  Ailing, 
Citizens  Bldg.,  Cleveland,  Ohio;  C.  M.  Mc- 
Farland. 711*4  Main  St.,  Dallas,  Tex.; 
Charles  F.  Walther,  Dime  Bank  Bldg., 
Detroit,  Mich. 

WELLINGTON  GLASS  CO.— Cumber- 
land, Md.  Manufacturer  of  illuminating 
glassware. 

WELLMAN-SEAVER.M  ORGAN  CO.. 
THE. — Cleveland,  Ohio.  Manufacturer  of 
water  wheels*  electric  mining,  coke-draw- 
ing. rubber  working,  furnace  charging  ma- 
chines, cranes,  hoists,  etc.  Business  estab- 
lished 1855.  President  and  general  man- 
ager, E.  S.  Church;  vice-presidents,  S.  H. 
Fitkin,  George  W;  Burrell;  secretary  and 
treasurer.  W.  H.  Cowell;  sales  manager, 
H.  P.  Glidden.  Main  office,  7000  Central 
Ave.,  Cleveland,  Ohio.  Factories.  Cleve- 
land and  Akron,  Ohio.  Branch  offices,  522 
5th  Ave.,  New  York,  N.  Y.;  1237  Race  St., 
Denver,  Colo.;  302  American  Trust  Bldg., 
Birmingham,  Ala.;  Rialto  Bldg.,  San  Fran- 
cisco. Cal. 

. WELLS.— Trade  name  for  motor-start- 
ing switches  manufactured  bv  the  Wells- 
Morris  Mfg.  Co.,  90  2nd  St.,  San  Francisco, 
Cal. 

WELLS-MORRIS  MFG.  CO— 90  2nd  St.. 
San  Francisco,  Cal.  Manufacturer  of 
motor-starting  switches.  G.  F.  Weills 
manager. 

WELLS,  RAILWAY  SIGNAL  BATTERY. 

—These  are  wells  used  to  contain  the  bat- 
teries used  in  railroad  signaling.  .Large 
concrete  wells,  resembling  a huge  jar.  are 
sometimes  used  for  the  purpose.  They 
are  often  installed  at  the  base  of  signal 
bridges,  or  other  important  semaphore 
signals,  or  along  the  track  to  supply  cur- 
rent to  each  block  or  section. 

WENDNAGEL  A CO.— 660  W.  22nd  St., 
Chicago.  111.  Manufacture**  of  tanks  for 
power  plants.  Partnership,  William  Wend- 
nagel  and  Eugene  Wendnagel. 

WENZELMAN  MFG.  CO.— Galesburg, 
111.  Manufacturer  of  electric  washing  ma- 
chines. 

WESCHE  ELECTRIC  CO.,  B.  A.— 1622- 
28  Vine  St.,  Cincinnati.  Ohio.  Manufacturer 
of  motors. 

WESCO. — Trade  name  for  farm  lighting 
plants  manufactured  by  the  Western  Cable 
& Light  Co.,  Baldwin.  Wis. 

WESEL  MFG.  CO.,  F. — 70  Cranberry  St., 
Brooklyn.  N.  Y.  Manufacturer  of  motor- 
driven  printing  presses. 
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in^,Si^’~Trade  name  for  electric  heat- 
J«g,appilances  manufactured  by  W.  Weslev 
Hicks,  660  Market  St.,  San  Francisco,  Cal. 

™^E0SRAD*rTrade  name  f°r  radio  instru- 
ments manufactured  by  the  Western  Radio 
Electric  Co.,  550  S.  Flower  St.,  Los  Angeles, 

p^^T  P£NfN  STEEL  CO.-Brackenridge. 

Ufacturer  of  8heet  steel  for  elec- 
trical purposes.  President  and  general 

JohnaffM>^,ian  Burdick:  vice-preSdent, 
John  McGinley;  secretary,  W.  W.  Ford* 
treasurer.  J.  E.  Ober;  sales  manager,  G.  r! 

Main  office  and  factory,  Bracken- 
ridge  Pa.  Branch  offices.  501  5th  Ave. 

York,  N.  Y. ; 1263  Peoples  Gas  Bldg.. 
Chicago,  111.;  2212  Dime  Bank  Bldg.,  De- 
troit, Mich. 

WEST  POINT  BOILER  A TANK 

hVOFJ.K^~2:ird  & Sma,,man  Sts.,  Pitts- 

wSg?u«fl“,urera  of  oxyacetylene 

WEST  VIRGIN  I A- KENTUCKY  ASSO 
RATION  OF  MINE,  MECHANICAL  AND 
fa9i  T£,C^L  ENGINEERS.  — Organized 

1921.  President.  J.  H.  Edwards;  secre- 
tary and  treasurer,  Herbert  Smith.  Hunt- 
ington, W.  Va. 

WESTERN. — Trade  name  for  lighting 
reflectors  manufactured  by  the  Western 
Reflector  Co.,  1221  W.  Madison  St.,  Chi- 
cago, 111. 

1 J!fE?TE,?No  appliance  MFG.  CO.— 

1405  L.  C.  Smith  Bldg..  Seattle,  Wash 

PreaUiemU  Cr  K eR,CtrlC  ";0ninK  ma<**ne«: 
President,  C.  N.  Biggs;  vice-president.  T. 

H.  Vanasse;  secretary,  C.  M.  Mercer^ 

TmJr?7’ERN  association  OF  ELEC- 
i^CA^  ' NSPECTORS.-Organized^  in 
it?vn*Tohfe  ™embarsblP  includes  represent- 
es  . °f  tbe  Principal  electrical  inspec- 
tion departments  operating  in  central 
western  districts  of  the  United  States 
Approximately  one-half  of  the  members 
are  municipal  inspectors,  the  other  htif 
represent  underwriters*  bureaus.  A few 
members  from  outside  the  local  territory 
of  the  organization  have  been  taken  in 
*°f  absence  of  similar  asso- 
ciations  m other  parts  of  the  United  States 
and  Canada.  Membership  is  of  two  classes, 
active  and  associate.  Officers  for  1921- ^2 
are:  President.  James  H.  Fenton;  firs, 
vice-president.  O.  M.  Frykman;  second 
vice-president.  F.  O.  Everts;  secretary- 
treasurer.  William  S.  Boyd,  175  W.  Jackson 
J?  Vd'*  HI.  These  officers  with 

five  other  members  constitute  the  Exec- 
utive Committee. 

The  objects  of  the  Association  are  to  im- 
prove the  methods  of  controlling  the  elec- 
trical hazard,  to  obtain  and  circulate  in- 
formation on  the  subject,  to  establish  a 
more  efficient  and  uniform  practice  in 
supervising  the  installation  and  mainte- 
nance of  electrical  wiring  and  apparatus 
through  the  active  co-operation  of  those 
engaged  in  the  work.  Most  of  the  activ- 
ities of  the  Association  center  in  the  work 
of  22  standing  committees,  appointed  to 
investigate  and  report  upon  various  mat- 
ters of  interest  to  the  members.  General 
meetings  are  held  once  a year,  usually 
during  the  last  week  in  January. 

The  principal  achievements  of  the  Asso- 
ciation are:  Helped  to  establish  uniformity 
in  the  interpretation  of  the  National  Elec- 
trical Code;  promoted  ordinances  creating 
conduit  wiring  districts  in  most  of  the 
larger  cities  in  the  central  western  Unite  1 
States:  developed  a rational  motor  wiring 
table  which  has  been  almost  universally 
adopted:  initiated  the  work  of  preparing 
«*i>eclal  rules  for  theater  wiring;  Improved 
the  regulation  of  electric  signs;  stimulated 
co-operation  between  electrical  inspectors 
and  electrical  contractors,  public  service 
companies  and  electrical  manufacturers: 
enlisted  the  co-operation  of  architects  in 
the  preparation  of  a list  of  details  com- 
prising specifications  for  building  wiring; 
reduced  the  electrical  hazard  in  show  win- 
dows to  a minimum  through  co-operation 
with  display  men  and  window  trimmers: 
broadened  the  view  of  the  electrical  in- 
spector, stabilizing  his  work.  The  Asso- 
c'ation  has  also  given  its  member  a bet- 
ter understanding  of  the  problems  involved 
In  joint  construction  of  pole  lines,  the 
grounding  of  transformer  secondaries, 
eliminated  substandard  rubber-covered 
wire  from  the  Middle  West,  focused  atten- 
tion on  public  safety,  improved  the  manner 
of  handling  elevator  wiring  and  equipment, 
and  helped  to  foster  harmony  In  the  elec- 
trical industry  in  the  Middle  West. 

WESTERN  CABLE  A LIGHT  CO 

Baldwin,  Wis.  Manufacturer  of  farm  light- 
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ing  plants,  storage  batteries,  lightning  con  • 
ducting  cables,  etc. 

WESTERN  COIL  & ELECTRICAL  CO. 

—300  5th  St.,  Racine,  Wis.  Manufacturer 
Df  electrotherapeutlc  apparatus.  Business 
established  1916.  President  and  general 
manager,  John  Wlechers;  vice-president, 
Dr.  Ralph  E.  Hugh;  secretary  and  treas- 
irer,  W.  Tumor  Lewis.  Sales  represent 
itive.  Charles  O.  Nelson,  347  Madison  Ave., 
'few  York,  N.  Y. 

WESTERN  ELECTRIC  CO.,  INC.— New 
fork,  N.  Y.  Manufacturer  of  lightning 
rresters,  cables,  switchboards,  switches, 
ransmitters,  selective  calling  systems  and 
ther  telephone  equipment.  Business  establ- 
ished 1870.  President,  G.  D.  DuBois; 
ice-presidents,  H.  A.  Halligan,  W.  P. 
idley,  A.  L.  Salt,  H.  F.  Albright;  secre- 
iry,  G.  C.  Pratt;  treasurer,  J.  W.  John 
ton;  general  sales  manager,  F.  A. 
:etcham.  Main  office.  195  Broadway,  New 
ork,  N.  Y.  Factory.  Hawthorne.  111. 
ranch  offices  and  warehouses.  Providence. 

. I.;  Buffalo,  N.  Y.;  Newark.  N.  J.;  New 
aven,  Conn.;  Syracuse,  N.  Y.;  Brooklyn. 

. Y.;  Baltimore,  Md. ; Youngstown,  Ohio: 
orfolk,  Va.;  Charlotte,  N.  C.;  Savannah, 
a.;  New  Orleans.  La.;  Birmingham,  Ala.; 
icksonville,  Fla.;  Indianapolis,  Ind.; 
rand  Rapids,  Mich.:  Milwaukee,  Wis.; 
etrolt,  Mich.;  Nashville.  Tenn.;  Columbus, 
hio;  Duluth,  Minn.;  St.  Paul.  Minn.; 
emphis,  Tenn.:  Oklahoma  City.  Okla.: 
ouston.  Tex.;  Salt  Lake  City.  Utah:  Oak 
nd.  Cal.;  Portland,  Ore.:  Spokane,  Wash.; 
icoma,  Wash.  District  offices,  Boston, 
ass.;  Philadelphia,  Pa.;  Pittsburgh.  Pa.; 
chmond,  Va.;  Atlanta,  Ga.;  Chicago.  111.: 
eveland,  Ohio;  Cincinnati,  Ohio;  Omaha. 
?b. ; Minneapolis,  Minn.;  St.  Louis,  Mo. ; 
insas  City.  Mo.;  Dallas,  Tex.;  Denver, 
do.;  San  Francisco,  Cal.;  Los  Angeles 
1. ; Seattle,  Wash. 

WESTERN  ELECTRIC  WORKS. — 2^ 

i St.,  Portland.  Ore.  Manufacturer  of 
Itches,  switchboards,  panelboards  and 
itch  and  cutout  boxes.  Business  estab- 
hed  1900.  Copartnership,  W.  O.  Fouch 
d E.  M.  Fouch. 

VESTERN  ELECTRO  - MECHANICAL 

'.,  INC.— 465  2nd  St..  Oakland,  Cal. 
nufacturer  of  battery  testers. 

VESTERN  FIRE  APPLIANCE  CO.— 
Market  St.,  San  Francisco,  Cal.  Manu- 
turer  of  fire  extinguishers. 

VESTERN  IRON  & FOUNDRY  CO.— 
chita,  Kans.  Manufacturer  of  motor- 
ven  bar  shears.  President,  J.  F.  War- 
; vice-president,  F.  J.  Anthony;  sec- 
ary and  treasurer,  J.  Q.  Warren;  man- 

r,  Henry  Anthony. 

/ESTERN  LUMBER  & POLE  CO. — 700 

ton  Bldg.,  Spokane,  Wash.  Producer 
cedar  poles  and  posts.  President,  W. 
Leavitt;  secretary,  G.  A.  Clark. 

'ESTERN  MACHINERY  CO.— Los  An 

s.  Cal.  Manufacturer  of  gas  and  oil 
Ines.  Main  office  and  factory,  900  N. 
n St..  Los  Angeles,  Cal.  Branch  of- 
?,  San  Francisco.  Cal.;  Bakersfield. 
; Tucson,  Ariz. ; Phoenix,  Ariz.;  Casa 
nde,  Ariz. 

ESTERN  METAL  MFG.  CO.— El  Paso. 

Manufacturer  of  metal  flumes  for 
er  purposes.  President,  F.  W.  Sew- 
secretary  and  treasurer,  C.  L.  Greg- 

E STERN  PUMP  CO.— Moline.  Ill 
ufacturer  of  electric  pumps.  Factory, 
*nport,  Iowa. 

ESTERN  RADIO  ELECTRIC  CO.— 
3.  Flower  St.,  Los  Angeles,  Cal.  Manu- 
irer  of  radio  instruments.  Business 
dished  1919.  President.  H.  J.  New- 
general  manager,  L.  E.  Taufenback. 

ESTERN  REFLECTOR  CO.— 1221  W. 
son  St..  Chicago,  III.  Manufacturer  o' 
ing  reflectors  and  electric  signs.  Co- 
lership,  William  A.  Maher  and  F.  M 

>r. 

iSTERN  SAFETY  MFG.  CO.— 247 
a St.,  San  Francisco.  Cal.  Manufac- 
of  switches,  switchboards,  panel- 
s,  switch  and  cutout  boxes.  Presi- 
C.  Rieker;  vice-president.  L.  M. 
ford;  secretary,  treasurer  and  general 
ger,  C.  F.  Parker;  sales  manager,  A 
>bell. 

STERN  SCREW  PRODUCTS  CO.— 
S.  Broadway,  St.  Louis,  Mo.  Manu- 
•er  of  gears,  screws  and  metal  stamp 
Business  established  1911.  Presi- 
John  T.  Soy;  vice-president,  FerJ 


Warner;  nsecretary  and  treasurer,  J.  B. 
Miller. 

WESTERN  SOCIETY  OF  ENGINEERS. 

— One  of  the  oldest  engineering  societies 
In  the  United  States,  having  been  organ- 
ized in  Chicago  in  1869.  It  has  a mem- 
bership of  over  2500,  comprising  engineers 
in  all  branches  of  the  profession,  of  which 
a considerable  number  are  electrical  en- 
gineers. One  to  three  or  more  meeting;] 
are  held  weekly  (except  during  the  sum- 
mer) bv  the  Society  or  its  several  sections 
Two  of  the  most  active  sections  are  the 
Electrical  Section  and  the  Telephone, 
Telegraph  and  Radio  Section.  The  So- 
ciety concerns  itself  chiefly  with  the  tech- 
nical advancement  of  its  members  and  also 
with  the  promotion  of  engineering  in  gen- 
eral; one  of  its  most  active  committees 
is  the  Public  Affairs  Committee,  which 
studies  and  reports  on  all  public  matters 
of  an  engineering  character.  The  execu- 
tive officers  of  the  Society  for  1921-22  are: 
President,  Charles  H.  MacDowell;  firs: 
vice-president,  J.  L.  Hecht;  second  vics- 
president.  Frank  F.  Fowle;  third  vice- 
president,  W.  B.  Shapiro;  treasurer,  Home” 
E.  Niesz;  secretary,  E.  S.  Nethercut.  The 
Society  maintains  headquarters  at  1735 
Monadnock  Block.  53  W.  Jackson  Blvd.. 
Chicago,  111.  Its  library  and  reading  room, 
as  well  as  all  regular  meetings  are  open 
to  the  public. 

WESTERN  TOOL  & MFG.  CO.,  THE.— 

Springfield,  Ohio.  Manufacturer  of  span- 
ner wrenches,  vises  and  other  tools.  Pres*  • 
dent.  O.  H.  Hyde;  vice-president  an! 
treasurer,  Henry  Morris;  secretary,  J.  W. 
Themayne. 

WESTERN  UNION.— Trade  name  for 
pole  hole  shovels  manufactured  bv  Paul 
W.  Herbst,  180  N.  Dearborn  St.,  Chicago, 
111. 

WESTINGHOUSE,  GEORG  E .— An 

American  inventor  and  manufacturer,  born 
at  Central  Bridge.  N.  Y.,  1846,  and  died  in 
New  York  City.  1914.  He  entered  the  ma- 
chine shop  of  his  father,  a manufacturer 
of  agricultural  Implements,  and  at  the  age 
of  15  designed  a rotary  engine.  He  served 
In  the  Union  Army  in  1863-64,  and  in  1864- 
65  was  assistant  engineer  in  the  United 
States  Navy,  after  which  he  studied  at 
Union  College  for  two  years.  His  first 
invention  was  a railroad  frog,  in  1865.  In 
1868  he  introduced  the  Westinghouse  air- 
brake, which  has  since  been  developed  to 
a remarkable  degree  of  efficiency.  It  Is 
generally  acknowledged  to  be  one  of  the 
most  important  safety  devices  applied  in 
railroading.  In  1883,  Mr.  Westinghouse 
patented  a system  of  railway  signaling. 
The  Westinghouse  Electric  Co.  was  organ- 
ized in  1886  and  this  grew  into  the  West- 
inghouse Electric  & Mfg.  Co.  in  189*. 
This  company  is  one  of  the  largest  elec- 
trical manufacturers  in  the  world.  The 
Importance  of  its  developments  in  elec- 
trical machinery  and  appliances,  the  wide 
extent  of  its  activities  and  the  high  stand 
ard  of  Its  products  are  due  very  largely 
to  the  extraordinary  organizing  ability  of 
Mr.  Westinghouse  and  his  prophetic  ap- 
preciation of  the  importance  of  electrical 
developments. 

WESTINGHOUSE  ELECTRIC  & MFG. 

CO. — East  Pittsburgh.  Pa.  Manufacture.* 
of  motors,  generators,  electrical  indicating 
and  recording  instruments,  control  ap- 
paratus, high-tension  protective  and 
switching  equipment;  cooking,  heating  and 
labor-saving  appliances;  street  and  indus- 
trial lighting  equipment;  lightning  arrest- 
ers; pole-line  hardware;  wiring  devices: 
farm  lighting  plants:  fans:  locomotives;  in- 
sulators: numps  and  other  elect  Heal  equip- 
ment. Business  established  1886.  Presi- 
dent, E.  M.  Herr:  vice-presidents,  L.  A 
Osborne.  H.  P.  Davis,  C.  A.  Terry,  H.  D. 
Shute.  Walter  Cary,  H.  T.  Herr;  secre- 
tary. James  C.  Bennett;  treasurer.  H.  F. 
Bneetz;  vice-oresident  in  charge  o'  opera- 
tions. H.  P.  Davis;  vice-president  in 
charge  of  sales.  H.  D Shute.  Main  office 
East  Pittsburgh.  Pa.  Factories.  Newark. 
N.  J.:  Mansfield.  Ohio:  East  Pittsburgh. 
Pittsburgh.  Derry  and  South  Philadelphia. 
Pa.;  South  Bend,  Ind.  Branch  offices  and 
warehouses,  Candler  Bldg..  Atlanta,  Ga.; 
121  E.  Baltimore  St.,  Baltimore,  Md.: 
Rice  Bldg..  Boston.  Mass.;  Ellicott  Square 
Bldg.,  Buffalo,  N.  Y. : 52  E.  Broadway.) 
Butte,  Mont.;  Kanawha  National  Bank 
Bldg.,  Charleston.  W.  Va.;  Commercial 
Bank  Bldg..  Charlotte,  N.  C.;  Conway^ 
Bldg.,  Chicago,  111.;  Traotion  Bldg.,  Cin-I 
cinnati.  Ohio:  Cleveland,  Ohio;  Columbus, I 
Ohio;  Exchange  Bldg.,  Dallas.  Tex.;  Gas| 
and  Electric  Bldg.,  Denver,  Colo.;  Dime 


Savings  Bank  Bldg.,  Detroit.  Mich.;  Mills 
Bldg.,  El  Paso,  Tex.;  Union  Nat’l  Bank 
Bldg.,  Houston.  Tex.;  Crear-Leshe  Bldg.. 
Kansas  City,  Mo.;  I.  N.  Van  Nuys  Bldg. 
Los  Angeles,  Cal.;  Maison  Blanche  Bldg.’, 
New  Orleans,  La.;  City  Investing  Bldg.. 
New  York,  N.  Y.;  Widener  Bldg.,  Philadel- 
’ J ni£n  Bank  BldS"  Pittsburgh. 
Pa.;  300  N.  Broadway,  St.  Louis,  Mo.- 
VVaiker  Bank  Bldg.,  Salt  Lake  City,  Utah; 
1st  National  Bank  Bldg.,  San  Francisco. 
£?1,;„Ala8ka  Bld*.  Seattle,  Wash.;  3rd  & 
Elm  Sts.,  Cincinnati,  Ohio.  District  offices. 
Brown-Marx  Bldg..  Birmingham,  Ala. 
Bluefield.  W.  Va.;  Riebold  Bldg.,  Dayton. 
Ohio;  608  Securities  Bldg.,  Des  Moines, 
Iowa;  Alworth  Bldg.,  Duluth,  Minn.;  Trac- 
tion  Terminal  Bldg..  Indianapolis.  Ind.; 
Union  Terminal  Warehouse,  Jacksonville, 
Fla.;  Miners  Bank  Bldg.,  Joplin,  Mo.;  Paul 

wS68  i S]dg  ,ui  Ky.;  Exchange 

Memphs,  Tenn.;  1st  National  Bank 
Bldg.,  Milwaukee,  Wis.;  Metropolitan  Life 
Insurance  Bldg..  Minneapolis,  Minn- 
Northwestern  Bank  Bldg.,  Portland,  Ore.; 
Chamber  of  Commerce  Bldg.,  Rochester, 
N.  Y.;  University  Bldg.,  Syracuse,  N.  Y., 
Immigration  Bldg.,  Tucson.  Ariz.;  Ohio 
Bldg.,  Toledo,  Ohio;  Hibbs  Bldg..  Wash- 
ington, D.  C.;  Miner’s  Bank  Bldg.,  Wilkes- 
Barre,  Pa. 


wbsmnu  MOUSE  LAMP  CO.— New 
£ork’  X*  Manufacturer  of  lamps. 
President,  E.  M.  Herr;  vice-president, 
” alter  Cary;  secretary,  J.  C.  Bennett; 
treasurer,  T.  J.  IUing;  general  manager, 
d uG'  Whaling;  sales  manager.  Eliot 
Reid.  Main  office,  165  Broadwav,  New 
Yorlc.  N.  Y..  Factories,  Middletown, 
Conn.;  New  York,  N.  Y.;  Brooklyn,  N.  Y.. 
Bloomfield,  N.  J. ; Milwaukee,  Wis.;  Tren- 
ton, N.  J.  Branch  offices  carrying  stock. 
Candler  Bldg..  Atlanta,  Ga.;  136  Federal 
st.,  Boston.  Mass.;  Conway  Bdg.,  Chicago 
111.;  510  W.  23rd  fet.,  New  York,  N.  Y.; 
Alaska  Bldg.,  Seattle,  Wash.;  Traction 
Bldg.,  Cincinnati,  Ohio;  Swetland  Bldg 
Cleveland,  Ohio:  Cotton  Exchange  <Bldg., 
Dallas,  Tex.:  Widener  Bldg.,  Philadelphia. 
Pa.;  708  Keith  Bldg.,  Syracuse.  N.  Y.; 
Gas  and  Electric  Bldg.,  Denver,  Colo.: 
Dime  Savings  Bank  Bldg.,  Detroit.  Mich.: 
1012  Baltimore  Ave.,  Kansas  City,  Mo  : 
801  Van  Nuys  Bldg.,  Los  Angeles.  Cal.; 
Union  National  Bank  Bldg.,  Pittsburgh, 
Pa.;  Boatmen’s  Bank  Bldg..  St.  Louis, 
Mo.;  Metropolitan  Life  Bldg.,  Minneapolis 
Minn.;  1st  National  Bank  Bldg.,  San 
Francisco.  Cal.;  833  Maison  Blanche  Bldg. 
New  Orleans.  La.  District  offices.  Elli- 
cott Sq.,  Buffalo,  N.  Y.;  Traction  Termi- 
nal Bldg.,  Columbus,  Ohio:  Exchange 
Bldg.,  Memphis.  Tenn.;  Majestic  Bldg., 
Milwaukee.  Wis.:  331  Southern  Bldg. 
Washington,  D.  C. 


WESTINGHOUSE  TRACTION  BRAKE 

CO. — Pittsburgh,  Pa.  Manufacturer  of 
motor-driven  air  compressors,  brakes, 
whistles,  air  compressor  controllers,  ad 
justers,  governors,  etc.  Business  estab- 
lished 1901.  President,  A.  L.  Humphrey: 
vice-presidents,  W.  S.  Bartholomew  and 
C.  A.  Rowan;  secretary.  H.  C.  Tener; 
treasurer,  S.  C.  McConahey;  general  man- 
ager, G.  W.  Wlldin:  sales  manager,  W. 
S.  Bartholomew.  Main  office.  Pittsburgh, 
Pa.  Factories,  Wilmerding,  Pa.,  and  Mil- 
waukee, Wis.  Branch  offices.  165  Broad- 
way. New  York,  N.  Y.;  522  Munsey  Bldg., 
Washington.  D.  C. : 200  Westinghouse 

Bldg..  Pittsburgh,  Pa.;  827  Railway  Ex- 
change Bldg.,  Chicago.  111.;  634  Endlcott 
Bldg.,  St.  Paul.  Minn.;  702  Tramway 
Bldg..  Denver,  Colo.:  709  McIntyre  Bldg. 
Salt  Lake  City,  Utah;  40  Columbian  Bld<?  . 
112-14  6th  St..  Topeka.  Kans.;  818  Co- 
lumbus Savings  & Trust  Bldg.,  Columbus. 
Ohio:  1407  Boatmen’s  Bank  Bldg.,  S^. 
Louis,  Mo.;  4808  Main  St.,  Houston,  Tex.; 
220  Southern  Pacific  Bldg..  San  Francisco, 
Cal.;  Securities  Bldg.,  Seattle.  Wash.;  Pa- 
cific Electric  Bldg.,  Los  Angeles,  Cal. 

WESTINGHOUSE  UNION  BATTERV 
CO. — Swiss  vale.  Pa.  Manufacturer  of  bat- 
teries for  automotive  ignition,  lighting  and 
starting,  house  lighting,  car  lighting  and 
signal  installations.  Business  establishe.-l 
1920.  President,  D.  F.  Crawford;  vice- 
president  and  general  manager.  T.  R. 
Cook:  secretary  and  treasurer.  T.  3. 
Grubbs;  sales  manager,  T.  A.  Guild. 

WESTON  CELL.— See  Standard  cells. 

WESTON,  EDWARD.— An  American 
electrical  engineer,  inventor  and  manufac  • 
turer,  born  in  London,  England,  1850. 
After  studying  medicine  in  England,  he 
came  to  the  United  States  in  1870  and  be 
came  , chemist  to  a nickel-plating  com- 
pany. He  improved  the  process  of  nickel- 
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plating’,  made  investigations  in  electric- 
tty,  and  in  1876  established  at  Newark,  N. 
J.,  the  first  factory  devoted  exclusively  to 
the  manufacture  of  dynamo-electric  ma- 
chines. He  made  particular  studv  of  in- 
candescent and  arc  electric  lighting  and 
patented  many  devices  for  both  systems, 
notably  an  improved  carbon  filament  for 
incandescent  lamps,  and  a system  of  high 
power  incandescent  lamps.  In  1888  Dr 
Weston  formed  the  Weston  Electrical  In- 
strument Co.,  of  which  he  has  been  presi- 
dent to  date,*  this  company  was  one  of 
the  first  manufacturers  in  this  line  and 
has  remained  one  of  the  leading  ones. 
Among  his  inventions  are  an  extensive 
series  of  improved  Instruments  for  elec- 
trical measurements  which  have  attained 
international  reputation  for  accuracy  and 
general  efficiency,  also  the  Weston  stand- 
• ard  cell  which  is  used  as  a standard  of 
electromotive  force.  Dr.  Weston  was  one 
of  the  founders  of  the  American  Institute 
of  Electrical  Engineers  of  which  he  was 
president  In  1888. 

WESTON  ELECTRICAL  INSTRUMENT 

CO. — Waverly  Park.  Newark,  N.  J.  Manu- 
facturer of  electrical  instruments.  Busi- 
ness established  1888.  President,  Edward 
Westort;  vice-presidents,  John  R.  Hardin, 
Edward  P.  Weston;  secretary  and  sales 
manager,  Caxton  Brown;  treasurer,  W.  H. 
Yawger;  general  manager,  Edward  F. 
Weston. 

WET  BATTERIES.— See  Batteries,  pri- 
mary# wet,  dosed- circuit;  Batteries,  pri- 
mary, wet,  open-circuit. 

WET  BATTERY  OR  WET  CELL.— The 
original  type  of  primary  battery.  See  Bat- 
teries, also  Batteries,  wet. 

WET  GALVANIZING.— See  ElectTogal 
vanizing. 

WETZLER,  S. — 34  Union  Sq.,  New  York. 
N.  Y.  Manufacturer  of  adjustable  light 
ing  fixtures. 

WEYERHAEUSER  SALES  CO.— Sand  • 
point,  Idaho.  Producer  of  cedar  poles  and 
posts.  L.  S.  Case,  general  manager.  Main 
office,  Sandpoint,  Idaho.  Branch  offices, 
Spokane,  Wash.;  Denver,  Colo.;  St.  Paul 
Minn.;  Chicago,  HI. 

WHALE  BRAND. — Trade  name  for  angle 
and  globe  valves  manufactured  by  the 
New  Bedford  Valve  Mfg.  Co.,  New  Bed- 
ford, Mass. 

WHALEY  & CO.,  J.  A.— 118  5th  Ave.. 
New  York,  N.  Y.  Manufacturers  of  port 
able  electric  lamps,  lamp  shades,  etc. 

WHARTON,  JR.,  & CO.,  INC.,  WIL 
LIAM. — Easton,  Pa.  Manufacturers  of 
special  track  work  for  electric  and  steam 
railroads. 

WHEAT. — Trade  name  for  electric  mine 
lamp  manufactured  by  the  Koehler  Mfg. 
Co.,  Marlboro,  Mass. 

WHEATSTONE  BR I DGES.— See  Bridges. 
Wheatstone,  laboratory  standard;  Bridges, 
Wheatstone,  portable.  * 

WHEEL  GUARDS,*  CAR.— See  Guards, 
steel,  street  car. 

WHEEL  GUARDS,  TROLLEY.— S e e 

Guards,  trolley. 

WHEEL  PIT. — The  chamber  in  which  a 
water  wheel  is  set  In  a water-power  plant. 
Suitable  gates  are  provided  to  separate  it 
from  the  headrace  to  which  it  is  nor- 
mally connected  by  means  of  the  penstock. 

WHEEL  PRESSES. — See  Presses,  car 
wheel,  hydraulic. 

WHEEL-TILT, — Trade  name  for  auto- 
mobile locks  manufactured  by  the  War- 
ner Electric  Co..  Muncie,  Ind. 

WHEEL  TRUING  BRAKE  SHOE  CO., 
THE. — 219  Tuxedo  Ave.,  Detroit,  Mich. 
Manufacturer  of  brake  shoes.  President 
and  general  manager,  J.  M.  Griffin. 

WHEELER,  SCHUYLER  SKAATS.— An 
American  Inventor,  electrical  engineer  and 
manufacturer,  born  at  New  York,  1860.  He 
was  educated  at  Friends  Seminary,  Keble 
Hall,  and  Columbia  College.  He  left  col- 
lege In  1881  to  become  assistant  electrician 
for  the  Jablochkoff  Electric  Light  Co.  In 
1883  he  joined  the  United  States  Electric 
Light  Co.,  but  soon  after  left  it  to  become 
one  of  Edison’s  engineering  staff  in  charge 
of  the  work  at  the  first  station,  1882,  when 
the  incandescent  light  was  first  intro- 
duced. Dr.  Wheeler  contributed  many  of 
the  controlling  mechanical  and  electrical 
devices  adopted.  Later  he  erected  the 
station  apparatus  at  Fall  River,  Mass., 
and  Newburgh,  N.  Y.,  where  he  was  sta- 
tioned as  superintendent  of  the  Newburgh 
Edison  Co.  He  then  became  electrician  of 
the  Herzog  Teleseme  Co.,  and  in  1886  was 
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appointed  electrician  and  manager  of  the 
C.  & C.  Electric  Motor  Co.,  the  first  con- 
cern established  for  the  regular  manufac- 
ture of  electric  motors.  In  1888  he  and 
Professor  Crocker  organized  the  firm  of 
Crocker  & Wheeler,  which  was  shortly  in- 
corporated as  the  Crocker- Wheeler  Motor 
Co.  of  New  York,  and  eventuallv  as  the 
Crocker-Wheeler  Co.,  Ampere,  N.  J.,  of 
Xhi<£n-he  has  President  since  1889. 

Dr.  Wheeler  has  been  prominent  in  the  de  • 
velopment  of  the  electric  motor  and  espe- 
»4  i.n  th®  direct  application  of  motora 
to  driving  tools.  He  was  appointed  elec- 
trical expert  of  the  Board  of  Electrical 
Control  of  New  York  from  1888  to  1895. 
So  Jinv?nled*  numerous  electrical  and  me- 
chanical devices  such  as  the  electric  ele- 
vator, electric  fire  engine,  series-multiple 
motor  control,  paralleling  of  dynamos  etc 
He  received  the  John  Scott  medal  of  the 

tlnn”  ftfntJn8tltUlei  1904  *°r  tlie  inven- 
tion  of  the  electric  fan  In  1886.  In  1903 

he  purchased  in  London  and  brought  to 
this  country  the  Latimer  Clark  Library, 
the  largest  collection  of  rare  electrical 
books  in  existence,  and  presented  it  to  the 
American  Institute  of  Electrical  Engi 
neers,  forming  the  foundation  of  Its  li- 
krary  in  the  United  Engineering  Societies 
’ T°rk  City.  He  was  president 

Ip  1906-06  and  was  the 
author  of  the  code  of  professional  ethics 

inisuf neCrS  adopted  by  the  A-  I-  E.  E. 


WJHEEbER-BALCKE— Trade  name  fow 
www°  pg  towers  manufactured  by  the 
Carteret,  N°n£en8er  * Engineering  Co., 

,^£!EfLER.;BARNARD-Tra<le  name 
tf£»  w!e  cooling  towers  manufactured  by 
Carteret, e N!  j°nden8er  * Engineering  Co!, 

WHEELER  CONDENSER  A ENGI 
NEERING  CO.— Carteret,  N.  J.  Manufac 
condensing  and  vacuum  equip- 
fi°erQiP°^er  Pjants*  Business  estab- 
President  and  general  man- 
J*  Brown ; vice-president  and  sales 
manager,  H.  S.  Brown;  secretary,  A.  W 
a2fer;  treasurer,  Thomas  Bostock 
Main  office  and  factory,  Carteret,  N J 
Branch  offices.  Singer  Bldg..  New  York, 
N.  Y j 1st  National  Bank  Bldg.,  Chicago 
Jily,  ^4i,?*ilk  Bt..  Boston,  Mass.;  1310  Land 
I*1®  Bi1?;’uPhil?d^phia’  Pa*;  1336  Oliva 
?flderr^PiittfilSrgh’oSa*;  1251  Pierc«  Bldg., 
fMo-;  9°1  4th  National  Bank 
Bldg..  Cincinnati,  Ohio;  1718  California 
St.,  Denver.  Colo.;  Sheldon  Bldg..  San 
Francisco,  Cal.;  313  Atlas  Block  Bldg 
Salt  Lake  City,  Utah;  Van  Nuys  Bldg.', 
Los  Angeles,  Cal.;  Mutual  Life  Bldg. 
Seattle,  Wash.;  *406  Commercial  Bank 
Bldg..  Charlotte.  N.  C.;  1101  Henney  Bldg., 
O/Jeans,  La.;  3rd  National  Bank 
Bldg.,  Atlanta,  G a. 

nh£HE!»ER  £FG*,C?*.  c*  H. — Philadel- 
pnia.  Pa.  Manufacturer  of  electric 
vacuum  pumps,  feed  water  heaters,  con 
densers,  etc.  Main  office.  Lehigh  & Sedg 
n„».AN8"  EhUmielphia.  Pa.  Branch  of- 
fices,  New  York,  N.  Y.;  Boston,  Mass  • 
Ch  cago.  111.;  Pittsburgh,  Pa.;  Cleveland, 
Ohio;  Charlotte,  N.  C.;  New  Orleans,  La. 
San  Francisco,  Cal.;  Seattle,  Wash. 

_ W,H  EnL  ER  REFLECTOR  CO.— 160 
Pearl  St.,  Boston,  Mass.  Manufacturer  of 
reflectors  and  street  lighting  fixtures 
Business  established  1881.*  President!!. 
C.  Hawks;  treasurer,  Russell  Burrage 
Factory,  Burrage,  Mass. 

WHEELING  TILE  CO.— Wheeling,  W. 
VA.  Manufacturer  of  electrical  porcelain 
President,  Samuel  O.  Laughlin;  vice-presi- 
dent, C.  R.  Hubbard;  secretary  and  treas- 
urer, J.  B.  Youngson. 

WHEELS,  BUFFING. — Buffing  wheels 
are  wheels  supplied  for  attaching  to  a 

hJi°m!r  SmSft’  thus  ?akIn&  an  electric 
f Jh£y  tSTe  u«ed  largely  by  electro- 
platers  for  buffing  and  finishing  after  plat- 
ing.  Buffing  wheels  usually  are  made  of 
buff  leather,  muslin,  canvas,  or  other  fab- 
rics and  consist  of  a large  number  of  lay- 
ers glued  and  tightly  clamped  together 
between  end  plates  so  that  the  edges  of 
these  disks  are  used  for  the  buffing;  the 
clamped  set  of  disks  is  called  a buff  and 
is  ready  to  be  mounted  on  a spindle  o~ 
mandrel.  Buffing  wheels  are  also  exten- 
sively used  for  belt  drive  from  a line 
shaft,  such  as  in  group  drive  by  a motor. 
For  self-contained  electric  buffers,  see 
Buffers,  electric. 

Manufacturers: 

Bennett-O’Connell  Co..  3600  S.  Morgan 
St.,  Chicago,  111. 
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Buettner  Co.,  The  Charles  H.,  1924-1926 
w.  8th  St.,  Cincinnati,  Ohio. 

Burns  Supply  Co.,  E.  Reed,  21-27  Jack- 
_floh  St.,  Brooklyn,  N.  Y. 

Canadian  Hanson  & Van  Winkle  Co., 
Ihe'  Toronto,  Ont.,  Can. 

Divine  Bros.  Co.,  Utica,  N Y 
Hanson  & Van  Winkle,  Newark.  N J 
Mw«ningw&  ?°”  A P-  Church  St..  Mata' 
« ^vincible,”  -premier.” 
Red  E,  “Triplex,”  “Victory.” 

WHEELS,  CABLE  REEL. — These  are 

atafJnta6 v,Wweel8,  ®e,neral|y  « ft.  high,  de? 
signed  to  hold  any  size  cable  reel  used  In 
overhead  or  underground  line  construction. 
The  wheels  are  provided  with  a reel  bar 
or  axle,  which  is  placed  through  the  cable 
reel,  and  also  an  adjustable  tongue  for 
Jfjj1?3,  They  a8811.8t  materially  in  han- 
dling heavy  and  bulky  cable  reels. 
Manufacturers: 

Brocklen  Underground  Electrical  Mfg 
Co.,  Glenside,  Pa.  “Bee  Line.” 
H-£LiF£T.. IR0N  WORKS.  Harvey.  111. 
1254  *)Gtt*  (See  display  adv-  Page 


WHEELS,  ELECTRIC  RAILWAY  oab 
AND  LOCOMOTIVE. — Metal  wheels  may 
be  forged  or  cast  in  one  piece  or  have  fixed 
centers  and  removable  wearing  rims  or 
tires.  They  are  further  classified  as  spoke 
wheels  or  plate  wheels,  the  former  being 
SS*.  Ww  spok®8,  and  the  latter  having  a 
plate  or  dIak  connecting  the  hub  and 
outer  rim  or  tire.  Railway  wheels  have 
a radially  projecting  rim  of  metal  along 
ed&e  ot  the  tire  or  tread  which  U 
H?e  flarigf;  T.he  flange 8 are  on  the 
inside  faces  of  the  tires  and  serve  to  pre- 
vent the  wheels  running  off  the  rails  Th* 
tread,  or  portion  of  the  wheel  bearing  on 
the  track  rails,  is  tapered  so  that  the 
tendency  is  for  the  flanges  of  the  wheel* 
iLiroi  n3  along  to  remain  as  far  as  pos- 
sible from  the  sides  of  the  rail  heads  and 
prevent  side  lash  and  excessive  wear 
Wheels  are  forged  in  one  piece  from  slabi 
or  rolled  steel,  cast  in  one  piece  from 
cast  iron  or  cast  steel,  or  have  hub  and 
spokes  with  inner  rim  cast  in  one  piece, 
and  fitted  with  an  outer  wearing  run  or 
tire.  Wheels  are  also  made  consisting  of 
cast  hub,  double  steel  plates  for  center, 
and  outer  removable  rim  or  tire.  ' 

IJie  tires  on  built  up  wheels  are  vari- 
ously held  in  position  on  the  centers,  such 
as  by  shrinking  on  and  pressing  on.  an* 
are  further  secured  by  different  arrange- 
ments of  bolting,  lock  rings,  keys,  etc. 

Street-railway  systems  largely  use  one- 
piece  wheels,  either  cast  iron  or  forged 
steel,  the  cast  iron  wheels  being  generally 
of  the  spoke  type  while  steel  wheels  have 
solid  plates  or  webs.  Locomotive  wheels 
are  of  two  types,  the  spoke-center  re- 
newable rim,  and  the  solid  one-piece 
wheel.  The  driving  wheels,  requiring 
usually  a special  center,  are  generally  of 
the  spoke  design,  while  the  guiding  wheels 
are  of  the  solid  type. 

Manufacturers: 

American  Pulley  Co.,  The,  4200  Wissa- 
hickon  Ave.,  Philadelphia,  Pa.  “Amer- 
ican.” 

Carnegie  Steel  Co.,  Carnegie  Bldg. 
Pittsburgh,  Pa. 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 

Fuller-Lehfgh  Co.,  Fullerton,  Pa. 

Griffin  Wheel  Co.,  N.  Sacramento  Blvd. 

& C.  & N.  W.  Tracks.  Chicago,  HI. 
Standard  Steel  Works  Co.,  600  N.  Broad 
St.,  Philadelphia.  Pa.  “Standard.” 
wheels,  ELECTRIC  VEHICLE  AND 
TRUCK.— These  are  wheels  used  on  the 
electrically  operated  passenger  and  com- 
mercial vehicles  and  trucks.  For  pleasure 
cars  either  wooden  or  wire  spoke  wheels 
are  used  while  for  trucks  the  heavy  spoke 
or  solid  steel  wheels  are  most  common. 
In  general,  these  wheels  correspond  close- 
ly to  those  of  other  types  of  automobiles 
used  for  similar  purposes,  except  that  the 
rim  is  adapted  to  the  kinds  of  tires  used 
on  the  electrics. 

Manufacturers: 

Davton  Steel  Foundry  Co.,  Dayton.  Ohio 
“Dayton.” 

Detroit  Pressed  Steel  Co.,  6660  Mt.  El- 
liott  Ave.,  Detroit,  Mich.  “Disteel.” 
Jones  & Co.,  Inc.,  Phineas,  Newark,  N. 

J.  “Jones.” 

Warner  Electric  Co.,  Muncie,  Ind. 
WHEELS,  GRINDING. — Grinding  wheels 
are  supplied  for  extensive  use  in  electrical 
and  other  manufacturing  plants.  The 
wheels  are  usually  of  stone,  emery  or  of  a 
prepared  abrasive,  such  as  carborundrum. 
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They  are  furnished  for  mounting:  oil 
notor-driven  spindle  on  a grinding  ma- 
ne  or  bench  grinder  or  for  belt  drive, 
ey  are  made  in  numerous  grades  ani 
2S  suited  for  the  wide  variety  of  work) 
which  they  are  used.  This  includes 
gh  or  coarse  grinding  of  castings,  forg- 
s,  etc.,  fine  grinding  of  surfaces,  tools, 
lery,  etc.;  grinding  before  polishing  and 
troplating,  etc.  For  the  various  types 
complete  electrically  driven  grinders, 
Grinders,  electric, 
anufacturers: 

brasive  Co.,  James  & Fraley  Sts.,  Phila- 
delphia, Pa. 

CME  ABRASIVE  CO.,  2221-23  Orchard 

St.,  Chicago,  111.  “Acme.” 

inadian  Hanson  & Winkle  Co.,  Ltd., 

The,  Toronto,  Ont.,  Can. 

istern  Felt  Co.,  Winchester,  Mass. 

“Independence,”  “U  S A,”  “X  L,” 

"Victory,”  “Pearl,”  “Jewel.” 

irdner  Machine  Co.,  Beloit,  Wis. 

mson  & Winkle,  Newark,  N.  J. 

•rton  Co.,  Worcester,  Mass.  “AJun- 
lum,”  “Crystolon.” 

dmanol  Chemical  Products  Co.,  636- 
78  W.  22nd  St.,  Chicago,  111.  “Red- 
nanol.” 

les  & Co.,  H.  A.,  97  Oliver  St.,  Bos- 
on, Mass.  “Ottoman.” 

4EELS,  POLISHING.— These  wheels 
used  on  various  forms  of  polishing 
•merit  and  are  made  in  many  sizes 
ble  to  their  varied  uses.  The  corn- 
materials  used  for  these  wheels  are 
leather  and  wire.  The  cloth  and 
ar  wheels  are  made  up  of  circula** 
•ns  usually  stitched  together  and  held 
y by  metal  plates  or  disks  on  the 
of  the  polisher  when  In  use. 
lufacturers: 

nett-O’ Connell  Co.,  3600  S.  Morgan 
Chicago,  111. 

ns  Supply  Co.,  E.  Reed,  21-27  Jack- 
n St.,  Brooklyn,  N.  Y, 
adian  Hanson  & Winkle  Co.,  Ltd., 
le,  Toronto,  Ont.,  Can. 
ne  Bros.  Co.,  Utica.  N.  Y. 
iner  Machine  Co.,  Beloit,  Wis. 
son  & Winkle,  Newark,  N.  J. 
nlng  & Co..  A.  P..  Church  St.,  Mata- 
m,  N.  J.  “Eclipse,”  “Monarch,” 
rniversal.” 

EELS,  TROLLEY.  — Small  grooved 
of  cast  copper  with  solid  or  spoke 
3 which  roll  on  the  trolley  wire  and 
the  current  for  the  motor  and  other 
cults.  Trolley  wheels  may  be  from 
ins.  in  diameter  at  the  groove  and 
ital  is  of  such  composition  as  to  be 
and  malleable  and  give  reasonably 
earing  life.  They  run  on  an  axle  car- 
i a fork- shaped  casting  called  the 
nd  aro  provided  with  a bushed  bear- 
designed  as  to  require  infrequent  lu- 
>n.  The  current  taken  from  the  con- 
re  by  the  trolley  wheel  is  conducted 
t by  contact  springs  of  high-con- 
:y  metal  that  are  riveted  to  the 
nd  bear  on  the  hub  faces  of  the 
This  method  is  necessary  in  order 
rent  as  far  as  possible  pitting  of 
>lley  wheel  axles,  which  results 
any  considerable  current  passes 
them, 
facturers: 

let  Trolley  Harp  Co.,  404  Mitchell 
?.,  Springfield,  Ohio.  “Bayonet.” 
ibla  Machine  Works  & Malleable 
Co.,  Atlantic  Ave.  & Chestnut  St., 
>klyn,  N.  Y. 

ic  Materials  Co.,  The,  North  East, 

Ic  Railway  Equipment  Co.,  2990 
n&ny  Ave.,  Cincinnati,  Ohio, 
a Co.,  The,  North  East,  Pa. 
lan  Mfgr.  Co.,  Halsted  St.  & 48th 
Chicago,  111. 

Machine  Shops,  Logan,  W.  Va. 
ins  Co.,  J.  F.,  Box  447,  Gardiner, 

d Trolley  Supply  Co.,  The,  1623  E. 
St.,  Cleveland,  Ohio, 
al  Electric  Co.,  302  Kanawha  Na- 
1 Bank  Bldg.,  Charleston,  W.  Va. 
ional." 

Co.,  R.  D.,  Pittsburgh,  Pa. 
BRASS  CO.,  THE,  Mansfield.  Ohio, 
mine  trolley  wheels  are  made  of 
bronze,  generously  used.  Users 
them  "Double  life  wheels.” — Adv. 
Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont., 

Metal  Works,  153-159  1st  St.,  San 
lisco.  Cal. 

Srass  Works,  The,  Kalamazoo, 

d'etat  Co.,  Bellefonte,  Pa. 
NGHOUSE  ELECTRIC  & MFG. 


CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 

WHICH  WAY. — Trade  name  for  traffic 
directing  signal  manufactured  by  the 
Wright  Traffic  Signal  Co.,  Cincinnati, 
Ohio. 

WHIPPERS,  CREAM. — See  Cream  whip- 
pers,  motor-driven. 

WHIRLPOOL. — Trade  name  for  electric 
drink  mixers  manufactured  by  the  Hami.- 
ton-Beach  Mfg.  Co.,  1301-39  Rapids  Drive, 
Racine,  Wis. 

WHIRLPOOL. — Trade  name  for  electric 
dishwashing  machines  manufactured  by 
the  Whirlpool  Mfg.  Co.,  1629  Chestnut  St.. 
Philadelphia,  Pa. 

WHIRLPOOL  MFG.  CO. — 1629  Chestnut. 
St.,  Philadelphia,  Pa.  Manufacturer  of 
electric  dishwashers. 

WHIRLWIND. — Trade  name  for  electric 
forge  blowers  manufactured  by  the  Pre- 
mier Emergency  Corp.,  767  3rd  Ave.,  New 
York,  N.  Y. 

WHIRLWIND. — Trade  name  for  electric 
fans  manufactured  by  the  Westinghouse 
Electric  & Mfg.  Co.,  East  Pittsburgh,  Pa. 

WHISPERING. — Trade  name  for  tele- 
phone mouthpieces  manufactured  by  Fred- 
erick A.  Watkins,  565  W.  Washington  St., 
Chicago,  111. 

WHISPERING  MOUTHPIECE.  — Trade 
name  for  telephone  mouthpiece  manufac- 
tured by  the  Colytt  Laboratories,  665  W. 
Washington  St.,  Chicago,  111. 

WHISTLES,  AIR.  ELECTRIC,  MISCEL- 
LANEOUS.— Electrically  operated  air 
whistles  are  sometimes  used  where  motor- 
driven  or  other  air  compressors  furnish  a 
ready  supply  of  compressed  air  for  the 
whistle  as  well  as  for  other  purposes. 
Electric  remote  control  for  a solenoid- 
operated  whistle  valve  may  then  be  pro- 
vided. In  some  cases  where  the  whistle 
Is  to  be  used  quite  frequently  a special 
motor-driven  blower  may  be  used,  in  which 
case  remote  control  for  the  motor  is  used 
and  the  valve  dispensed  with.  Aside  from 
their  use  on  high-speed  electric  railways, 
electric  whistles  are  adapted  for  all  pur- 
poses for  which  steam  whistles  have  been 
used,  such  as  for  starting  and  stopping 
signals.  Are  drills  and  general  fire  alarms, 
hoisting  signals,  program  or  other  spe- 
cial signals,  etc.,  that  must  be  heard  over 
an  extensive  plant  area  or  throughout  a 
town.  For  other  types  of  loud-sounding 
signals  see  Sirens,  electric;  Horns,  elec 
trie. 

Manufacturers; 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street,  Chicago,  111.  The  Federal  elec- 
tric siren  with  its  peculiar  screech  rang- 
ing from  a rumbling  groan  to  a pierc- 
ing shriek,  is  heard  loud  and  clear 
above  ordinary  and  unreliable  signals, 
such  as  steam  whistles  and  bells.  Al- 
ways ready  for  instant  use.  Made  to 
give  long  satisfactory  service.  Made  in 
various  styles  and  sizes  for  both  exteri- 
or and  interior  use.  See  display  adv. 
page  1291.— Adv. 

KLAXON  CO.,  Newark,  N.  J. 

Russell  Electric  Co.,  Danbury,  Conn. 
“Treco.” 

Standard  Electric  Mfg.  Co.  , 925-941 
Wrightwood  Ave.,  Chicago,  111. 

WHISTLES,  AIR,  FOR  ELECTRIC 
RAILWAY  CARS  AND  LOCOMOTIVES.— 
Devices  producing  sound  to  warn  of  the 
approach  of  cars  or  trains  and  consisting 
of  brass  tubes  provided  with  suitable  ex- 
haust opening  so  designed  that  the  pas- 
sage of  compressed  air  through  them 
causes  a sound  to  be  emitted.  The  tone 
and  volume  of  the  sound  produced  depend 
on  the  dimensions  of  the  tube,  and  vari- 
ous operating  conditions  quite  different 
types  of  whistles.  High-speed  operation 
of  cars  or  trains  requires  the  use  of  a 
warning  device  that  is  arrestive  in  effect 
and  which  can  be  heard  at  considerable 
distances  and  above  ordinary  noises. 
Through  long  years  of  successful  use  on 
steam  railways,  the  whistle  has  proven 
itself  the  best  device  for  the  purpose.  It 
is  therefore  used  in  high-speed  electric 
railway  service.  Whistles  on  electric  cars 
being  operated  by  compressed  air  instead 
of  steam,  considerable  skill  is  required  in 
their  design  in  order  that  the  require- 
ments of  tone  and  carrying  power  can  be 
met  and  at  the  same  time  provide  for  the 
economical  use  of  air. 

Manufacturers: 

Inter-State  Tool  & Mfg.  Co.,  Inc.,  3419- 
21  Rutger  St.,  St.  Louis,  Mo. 


OHIO  BRASS  CO.,  THE,  Mansfield. 
Ohio.  “O-B.” 

Westinghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

WHISTLES,  SPEAKING  TUBE.— See 

Speaking  tube  fittings. 

WHISTLES,  STEAM,  ELECTRICALLY 
CONTROLLED. — These  are  standard 
steam  whistles  provided  with  solenoid  or 
electromagnetic  control  of  the  valve.  This 
permits  remote  control  to  be  effected,  also 
automatic  time  control.  For  use  on  steam- 
ers during  fogs  when  fog  signals  must  be 
sounded  at  definite  and  regular  intervals, 
electric  control  is  especially  advantageous, 
as  it  Is  easily  regulated,  entirely  auto- 
matic and  reliable.  Time  switches  can  be 
arranged  to  sound  the  whistle  accurately 
at  the  proper  time  of  starting  and  stopping 
work  in  factories,  mills  and  other  large  in- 
dustrial pants,  thus  eliminating  the  unreli- 
ability when  this  is  left  to  be  done  by 
hand.  In  other  cases  remote  control  with- 
out timing  features  proves  advantageous, 
especially  when  the  whistle  is  located  far 
from  the  point  at  which  control  is  most 
desirable. 


Manufacturers: 

HOLTZER  - CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
KLAXON  CO.,  Newark,  N.  J. 
Lunkehheimer  Co.,  The,  Cincinnati,  Ohio. 


WHITAKER  MFG.  CO.— 409  S.  Green 
St.,  Chicago,  111.  Manufacturer  of  pliers, 
screw  drivers,  spark  plugs  and  wrenches. 
President  and  treasurer,  J.  O.  Whitaker; 
vice-president  and  secretary,  C.  A.  Swan- 
son; vice-president,  W.  R.  Gillette. 

WHITALK8.  — Trade  name  for  bowl 
hangers  manufactured  by  the  J.  H.  White 
Mfg.  Co.,  Ill  N.  3rd  St.,  Brooklyn,  N.  Y. 

WHITALL  ENGINEERING  CO.,  THE. 
—59  W.  Main  St.,  Waterbury,  Conn. 
Manufacturer  of  circuit  and  fuse  testers. 
President,  Charles  P.  Whitall;  secretary, 
treasurer  and  general  manager,  Paul  S. 
Whitall. 


WHITCOMB  - BLAISDELL  MACHINE 
TOOL  CO. — Boston,  Mass.  Manufacturer 
of  motor-driven  lathes.  Main  office,  63 
Franklin  St.,  Boston,  Mass.  Factories, 
Hyde  Park  and  Worcester,  Mass.  Branch 
offices.  New  York,  N.  Y.;  Chicago,  111., 
Cleveland,  Ohio;  Detroit,  Mich.;  Indian- 
apolis, Ind.;  Worcester,  Mass. 


name  for  electric  sewing  machines  manu  - 
factured by  the  White  Sewing  Machine 
Co.,  7821  St.  Clair  Ave.,  Cleveland,  Ohio. 


WHITE  CO.,  H.  C. — North  Bennington, 
Vt.  Manufacturer  of  electrical  post  card 
projectors.  President.  Hawley  C.  White, 
vice-president  and  treasurer,  Harrie  C. 
White;  secretary,  Clarence  C.  White.  Main 
office  and  factory,  North  Bennington,  Vt. 
Branch  offices.  New  York,  N.  Y.;  San 
Francisco,  Cal. 


WHITE  CO.,  THE  L.  A I.  J.— 143  Perry 
St.,  Buffalo,  N.  Y.  Manufacturer  of  line- 
men’s axes,  knives,  etc.  Business  estab- 
lished 1837.  President,  W.  S.  Walls;  vice- 
president,  John  W.  Van  Allen;  secretary, 
Frank  H.  Hamilton;  treasurer,  R.  R. 
Thompson. 


WHITE  CO.,  THE  O.  C.— 17-21  Hermon 
St.,  Worcester,  Mass.  Manufacturer  of 
lighting  fixtures  and  portable  electric 
lamps.  Business  established  1693.  Presi- 
dent and  treasurer,  Otis  C.  White.  Sales 
representatives,  Frederick  Rail,  38  Murray 
St.,  New  York,  N.  Y.;  William  P.  Crockett 
Co.,  411  S.  Jefferson  St.,  Chicago,  111. 


WHITE  CROSS.— Trade  name  for  elec- 
tric household  appliances  manufactured 
by  the  Lindstrom,  Smith  Co.,  3212-3238  W. 
Lake  St.,  Chicago,  111. 

WHITE  DIAMOND.— Trade  name  for 
metallic  shade  manufactured  by  the  J.  H. 
White  Mfg.  Co„  111  N.  3rd  St.,  Brooklyn, 
N.  Y. 

WHITE  ELECTRICAL  SUPPLY  CO.,  T. 
C. — 1122  Pine  St.,  St.  Louis,  Mo.  Manufac- 
turer of  insulators.  Established  1914 
President,  treasurer  and  general  manager, 
W.  H.  White;  vice-president,  E.  T.  White: 
secretary  and  sales  manager,  O.  K.  White. 
Sales  representative,  American  Manufac- 
turers Agency,  208  N.  Wells  St.,  Chicago, 

- 111. 


WHITE  HOPE. — Trade  name  for  photo- 
engravers’  lamp  manufactured  by  the  New 
York  Engravers'  Supply,  230-234  W.  17th 
St.,  New  York,  N.  Y. 

WHITE  LEAD. — A basic  carbonate  o? 
lead,  approximately  the  composition 
2PbCO,.Pb(OH),.  It  is  widely  used  as  a 
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white  paint  and  in  making  tight  joint.*, 
especially  in  piping  and  pipe  fittings.  It 
may  be  manufactured  electrolytically  by 
anodic  oxidation  of  lead  in  a sodium  car- 
bonate solution  in  accordance  with  the 
Luckow  process.  A 1.5%  solution  of  a 
mixture  of  80%  sodium  chlorate  and  20% 
sodium  carbonate  is  electrolyzed  with  a 
soft  lead  anode  and  a hard  load  cathode, 
using  a current  density  of  about  0.5  amp. 
per  sq.  dm.  Carbon  dioxide  is  passed 
through  the  solution  to  replace  that  re  • 
moved  by  the  reaction.  The  anode  is  con- 
verted to  white  lead  at  its  surface  and 
falls  to  the  bottom  of  the  cell. 

WHITE  LIGHT. — Trade  name  for  col)/ 
matching  lamps  manufactured  by  the  New 
York  Engravers'  Supply,  230-234  W.  17tn 
St.,  New  York,  N.  Y. 


WHITE  LILY.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
White  Lily  Mfg.  Co.,  Davenport,  Iowa. 

WHITE  LILY  DE  LUXE.— Trade  name 
for  electric  washing  machine  manufac- 
tured by  the  White  Lily  Mfg.  Co.,  Daven- 
port, Iowa. 


WHITE  LILY  MFG.  CO.— Davenport. 
Iowa.  Manufacturer  of  electric  washing 
machines.  President  and  general  man- 
ager, Sam  T.  White:  vice-presidents,  W. 
R.  Weir  and  Dick  R.  Lane;  secretary,  A. 
T.  Blakemore;  treasurer,  Charles  H.  Tap- 
pert;  sales  manager,  Sam  J.  White. 

WHITE  MFG.  CO.,  J.  H.— Ill  N.  3rd 
St.,  Brooklyn,  N.  Y.  Manufacturer  of 
lighting  fixtures,  fixture  fittings  and  parts, 
lighting  reflectors,  metal  stampings,  etc. 
Business  established  1899.  President, 
vice-president  and  general  manager. 
Frank  H.  White;  secretary,  H.  B.  White; 
treasurer,  J.  M.  White;  sales  manager, 
Walter  R.  Kahns. 


WHITE  MFG.  CO.,  THE  S.  S.— Philadel- 
phia, Pa.  Manufacturer  of  electric  dental 
laboratory  apparatus.  Businrss  estab- 
lished 1844.  President,  Frank  H.  Taylor; 
vice-president.  Dr.  E.  C.  Kirk:  secretary. 
R.  L.  Vaill:  treasurer,  T.  E.  Hinkson; 
commercial  manager,  R.  O.  Bailey.  Main 
office,  211  S.  12th  St..  Philadelphia.  Pa. 
Factories,  Princess  Bay.  Staten  Island. 
N.  Y. ; Frankford.  Philadelphia,  Pa.  Branch 
offices  and  warehouses.  Grant  Bldg.,  At- 
lanta. Ga.;  120  Boylston  St..  Boston, 
Mass  : 7 Union  Sa.,  West.  New  York.  N.  V 
356  Fulton  St.,  Brooklyn.  N.  Y.;  104  S. 
Michigan  Ave..  Chicago,  111.;  331  Madison 
Ave.,  New  .York,  N.  Y.:  12th  & Broadway. 
Oakland,  Cal.;  135  Stockton  St..  San  Fran- 
cisco, Cal. 

WHITE  OPAL.— Trade  name  for  nitro- 
gen lamps  manufactured  by  the  Union 
Lamp  Co.,  Union  Hill,  N.  J. 

WHITE  SEAL. — Trade  name  for  rod 
packings  manufactured  by  the  Dominion 
Asbestos  & Rubber  Corp.,  154  Nassau  St. 
New  York,  N.  Y. 


WHITE  SEWING  MACHINE  CO— 7821 
St.  Clair  Ave.,  Cleveland.  Ohio.  Manufac- 
turer of  electric  sewing  machines.  Presi- 
dent and  general  manager,  W.  W.  Chase; 
vice-president  and  secretary,  A.  S.  Rod- 
gers; treasurer.  J.  C.  Sanderson.  Fac- 
tories, Cleveland,  Ohio;  Guelph,  Ont.,  Can. 

WHITE  STAR.— Trade  name  for  valves 
manufactured  by  the  William  Powell  Co., 
Cincinnati,  Ohio. 

WHITE  STEEL  SANITARY  FURNI- 
TURE CO.— Grand  Rapids.  Mich.  Manu- 
facturer of  electrically  lighted  shaving 
mirrors. 


WHITE-STOKES  CO.,  INC.  -150  W. 
Lake  St.,  Chicago,  111.  Manufacturer  of 
motor-driven  cream  whlppers.  President, 
H.  O.  Stokes:  vice-president  and  treas- 
urer, H.  W.  Chamberlain;  secretary,  C.  A. 
White;  sales  manager,  H.  E.  Watson. 

WHITE  WAY. — Trade  name  for  electric 
washing  machine  manufactured  by  the 
White  Lily  Mfg.  Co.,  Davenport,  Iowa. 

WHITELITE  ELECTRIC  CO.— 368-70 
Broome  St.,  New  York,  N.  Y.  Manufac- 
turer of  incandescent  lamps.  Business  es- 
tablished 1914.  Factories,  New  York,  N. 
Y.,  and  Hoboken,  N.  J. 

WHITING  CELL. — An  electrolytic  cell 
for  the  production  of  alkali  and  chlorine 
from  brine  solution,  using  a mercury  ca- 
thode with  automatic  intermittent  removal 
of  the  sodjum  amalgam  from  the  cell. 

WHITING  CO.,  INC.,  H.  S.— 104  E.  41st 
St.,  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures,  color-matching  lamps 
and  lighting  reflectors.  President  and 
treasurer.  H.  S.  Whiting;  vice-president 
and  secretary,  N.  J.  Peabody. 


WHITING  FOUNDRY  EQUIPMENT  CO. 

— Harvey,  111.  Manufacturer  of  electric 
traveling  cranes  and  complete  foundry 
equipment.  Business  established  1891. 
President  and  treasurer,  J.  H.  Whiting; 
secretary,  T.  S.  Hammond;  general  man- 
ager, B.  H.  Whiting;  sales  manager,  R.  H. 
Bourne.  Main  office,  Harvey,  111.  Branch 
offices,  570  Penobscot  Bldg..  Detroit.  Mich  ; 
1224  Fulton  Bldg.,  Pittsburgh,  Pa.;  140  S. 
Dearborn  St..  Chicago,  111.  Sales  repre- 
sentatives, Seeger  Machine  Tool  Co.,  At- 
lanta, -Ga. ; Wonham,  Bates  & Goode,  Inc., 
Boston,  Mass.;  Manufacturers  Selling 
Agency,  Birmingham,  Ala.;  R.  J.  Thomas. 
Cleveland,  Ohio;  S.  G.  Elbe,  Denver,  Colo  ; 
Eccles  & Smith,  Los  Angeles,  Cal.,  Port- 
land, Ore.,  San  Francisco,  Cal.;  Dominion 
Foundry  Supply  Co.,  Montreal,  Que.,  Can. 
Toronto,  Ont.,  Can.;  S.  It.  Vanderbeck, 
Philadelphia,  Pa.;  H.  B.  Wilson  Co..  St. 
Louis,  Mo.;  F.  E.  Arnold,  Salt  Lake  City, 
Utah;  W.  R.  Hendrey  & Co..  Seattle, 
Wash.;  Robinson,  Cary  & Sands,  St.  Paul, 
Minn.;  B.  C.  Equipment  Co..  Vancouver, 

B.  C..  Can.;  H.  A.  Gillis,  Washington,  D. 

C. :  Wonham.  Bates  & Goode.  Inc..  17  Bat- 
tery Place.  New  York,  N.  Y. 

WHITLOCK  COIL  PIPE  CO.— Hartford. 
Conn.  Manufacturer  of  evaporators,  feed 
water  heaters,  condensers,  high-pressure 
pipes,  etc.  President,  C.  E.  Beach;  sec- 
retary and  treasurer,  J.  L.  Goodwin. 

WHITLOCK  MFG.  CO.,  THE.— 1506  W. 
112th  St.,  Cleveland,  Ohio.  Manufacturer 
of  belt  dressing  and  illuminated  house- 
numbers.  Business  established  1908. 

WHITMAN  A BARNES  MFG.  CO.— 
Akron,  Ohio.  Manufacturer  of  twist  drills, 
reamers,  drop  forgings  and  wrenches. 
Business  established  1854.  Factories,  Ak- 
ron, Ohio;  Chicago,  111.;  St.  Catharines. 
Ont.,  Can. 

WHITNEY,  WILLIS  R.— A noted  Amer- 
ican chemist  and  physicist,  born  at  James- 
town. N.  Y.,  1868.  Directly  after  his 

graduation  from  Massachusetts  Institute 
of  Technology  in  1890,  he  became  in- 
structor in  chemistry  at  this  institute. 
Two  years  later  he  went  to  Germany  to 
take  up  graduate  studies  at  the  University 
of  Leipzig,  from  which  in  1894  he  received 
the  degree  Ph.  D.  He  then  resumed  his 
former  instructorship  a*t  M.  I.  T.,  where  in 
1900  he  was  advanced  to  assistant  profes- 
sor of  chemistry.  In  1904  Dr.  Whitney 
was  tendered  the  position  of  director  of 
the  Research  Laboratory  of  the  General 
Electric  Co.,  at  Schenectady.  N.  Y.,  of 
which  he  has  remained  the  head  continu- 
ously. This  laboratory  is  believed  to  be 
the  largest  and  best  equipped  laboratory 
maintained  by  any  industrial  or  commer- 
cial organization  in  the  world.  In  it  is 
conducted  the  original  and  most  difficult 
research  work  associated  with  the  de- 
velopment of  new  electrical  apparatus  and 
processes.  Among  the  countless  achieve- 
ments of  this  laboratory  organization 
under  Dr.  Whitney’s  direction  have  been 
the  production  of  squirted  tungsten  lamp 
filaments,  the  later  production  of  drawn- 
wire  tungsten  filaments  of  much  moro 
rugged  type,  the  development  of  the  gas- 
fliled  tungsten  lamp  with  greatly  en- 
hanced efficiency,  low-tension  and  high- 
tension  types  of  electron- tube  rectifiers, 
Improved  forms  of  X-ray  tubes,  etc.  Since 
1915  Dr,  Whitney  has  been  a member  of 
the  Consulting  Board  of  the  United  States 
Navy  and  is  a very  active  member  of  the 
National  Research  Council.  In  1910  he 
was  president  of  the  American  Chemical 
Society  and  in  1911  of  the  American  Elec- 
trochemical Society.  In  1916  he  was 
awarded  the  Willard  Gibbs  Medal  by  the 
former  organization. 

WHITNEY  A SON,  INC.,  BAXTER  D.— 

Winchendon,  Mass.  Manufacturer  of  mo- 
tor-driven wood  shapers,  saw  bench, 
planers,  boring  machines,  etc.  Business 
established  1837.  President.  W.  M.  Whit- 
ney: treasurer,  M.  L.  Foster:  general 
manager,  R.  D.  Emery.  Main  office  anl 
factory,  Winchendon.  Mass.  Branch  of- 
fices, New  York,  N.  Y.;  Greensboro,  N.  C. 

WHITNEY  CO.,  F.  E.— 65  Sudbury  St., 
Boston,  Mass.  Manufacturer  of  electrl? 
organ  blowers  and  ice  cream  freezers. 
Manager,  W.  A.  Lister;  treasurer,  I.  E. 
Whitney. 

WHITNEY  MFG.  CO.— Hartford.  Conn 
Manufacturer  of  power  transmission  and 
other  chains. 

WHITTINGHAM. — Trade  name  for  mo- 
tor starters  manufactured  by  the  Auto- 
matic Switch  Co.,  154  Grand  St.,  New 
York,  N.  Y. 


WJCKES  BOILER  CO.,  THE.-Sagmaw 
Mich.  Manufacturer  of  boilers  for  power 
plants.  Business  established  1908.  Presi- 
dent, W.  J.  Wickes;  vice-president  and 
general  manager.  E.  C.  Fisher:  secretary. 
£*  ,H'  treasurer,  H.  T.  Wickes. 

Main  office  and  factory,  502  N.  Water  St 
Saginaw,  Mich.  Branch  offices,  1716  Wes* 
Street  Bldg.,  New  York,  N.  Y.;  76  W 
Monroe  St.,  Chicago.  111.;  1218  Empiiv 

Bdg.,  Pittsburgh.  Pa.;  1116  Penobscot 
Bldg..  Detroit.  Mich.;  736  Henry  Bldg.. 
Seattle.  Wash.;  201  Devonshire  St..  Bos- 
ton, Mass.  Sales  representatives,  Baumes- 
McDevitt  Machinery  Co.,  St.  Louis.  Mo.; 
George  F.  Day  & Son.  402  Rialto  Bldg.. 
San  Francisco,  Cal.;  Carpenter  & Hillman 
Birmingham,  Ala. 


WICKES  BROS.— 512  N.  Water  St.. 
Saginaw,  Mich.  Manufacturer  of  electric 
blueprinting  machines.  Branch  office,  736 
White-Henry  Bldg.,  Seattle,  Wash. 

WICK  WIRE  BROS.— Cortland,  N Y. 
Manufacturer  of  wire  rods.  Business  es- 
tablished 1873.  President,  C.  C.  Wick- 
wire;  vice-president.  A.  F.  Stilson;  secre- 
tary, F.  R.  Wickwire;  treasurer,  E.  Stil- 
son. 


WICKWIRE  SPENCER  STEEL  CORP. 

— Worcester,  Mass.  Manufacturer  of  wire 
rope  clips,  machinery  guards,  guy  clamps, 
wire  rods,  etc.  Main  office,  Worcester, 
Mass.  Branch  office.  Buffalo.  N.  Y.  Dis- 
trict offices.  256  Franklin  St..  Boston, 
Mass.:  120  Broadway,  New  York.  N.  Y; 
237  N.  6th  St..  Philadelphia,  Pa.;  Book 
Bldg.,  Detroit,  Mich.;  33  W.  Austin  Ave. 
Chicago.  111.;  429  Mayo  Bldg.,  Tulsa.  Okla.; 
Ill  Townsend  St..  San  Francisco.  Cal. 

WIEDERHOLDT  CONSTRUCTION  CO. 
— Bank  of  Commerce,  St.  Louis.  Mo. 
Manufacturer  of  power  plant  chimneys. 

WIESE  ELECTRICAL  APPLIANCE 
CO. — Milwaukee,  Wis.  Manufacturer  of 
electric  cigar  lighters,  etc. 

WILCO. — Trade  name  for  platinum  and 
silver  contact  points,  sheet,  wire,  etc.,  anl 
thermostatic  metal,  manufactured  by  the 
H.  A.  Wilson  Co.,  97  Chestnut  St..  New- 
ark, N.  J. 

WILCOX. — Trade  name  for  radio  tele- 
graph and  telephone  apparatus  manufac- 
tured by  the  Wilcox  Laboratories,  Tnc. 
131  S.  Fairview  Ave.,  Lansing,  Mich. 

WILCOX  LABORATORIES.  INC.,  THE. 
— 131  S.  Fairview  Ave..  Lansing.  Mich 
Manufacturer  of  radio  telegraph  and  tele- 
phone apparatus.  Business  established 
1°19.  President  and  general  manager. 
Chester  M.  Wilcox;  vice-president  anl 
sales  manager,  Leslie  G.  Wonch;  secre- 
tary and  treasurer.  Bessie  B.  Wilcox. 

WILDERMAN  CELL. — An  electrolytic 
cell  for  the  production  of  alkali  and 
chlorine  from  brine  solution,  using  a mer- 
cury cathode  and  mechanical  agitation  to 
transfer  the  sodium  amalgam  from  the  ca- 
thode compartment  for  decomposition. 

WILDMAN  MFG.  CO.— Norristown,  Pa. 
Manufacturer  of  electric  cloth  cutting  ma- 
chines. President.  F.  B.  Wildman;  vice- 
president,  H.  C.  Coleman:  treasurer.  E.  R, 
Roberts;  general  manager,  Kenneth 
Howie. 

WILE  ELECTRIC  FURNACE  CO.— 

Pittsburgh,  Pa.  Manufacturer  of  electric 
furnaces. 

WILFLEY. — Trade  name  for  electrically 
operated  ore  concentrators  manufactured 
by  the  Mine  & Smelter  Supply  Co..  Den- 
ver, Colo. 

WILGO.— Trade  name  for  toy  telegrafh 
sets,  motors,  etc.,  manufactured  by  the 
Wilcox  Laboratories,  Inc.,  131  S.  Fairview 
Ave.,  Lansing,  Mich. 

WILKINSON  CO.,  WILLIAM  H.— West 
Medway,  Mass.  Manufacturer  of  oiling 
devices  and  oil  cups.  John  Shury,  sales 
manager. 

WILL  A BAUMER  CO.— Syracuse.  N 
Y.  Manufacturer  of  lamp  shades,  bees- 
wax, etc.  Main  office,  Syracuse,  N.  Y. 
Branch  offices.  New  York,  N.  Y.;  Boston. 
Mass.;  Chicago,  111. 

WILLARD. — Trade  name  for  storage 
batteries  manufactured  by  the  Willard 
Storage  Battery  Co..  246-286  E.  131st  St 
Cleveland,  Ohio. 

WILLARD  STORAGE  BATTERY  CO.— 

Cleveland,  Ohio.  Manufacturer  of  storag* 
batteries.  President,  T.  A.  Willard:  vice- 
president  and  general  manager.  R.  C.  Nor- 
berg:  secretary  and  treasurer,  H.  J. 
Stiles.  Main  office  and  factory,  246-286  B. 
131st  St.,  Cleveland.  Ohio.  Branch  office*. 
Atlanta,  Ga.;  2524  S.  Wabash  Ave..  Chl- 
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L;  2022  Jackson  St..  Dallas,  Tex.; 

Mich.;  25  W.  11th  St.,  Indian- 
Ind.;  36-40  S.  10th  SI.,  Minne- 
Minn.;  418-20  W.  125th  St.,  New 
. Y.;  1380  Bush  St.,  San  Francisco, 
lester  Ave.  & E.  23rd  St.,  Cleve- 
lio. 

COX  A GIBBS  SEWING  MA- 

CO. — New  York,  N.  Y.  Manufac- 
' electric  sewing  machines.  Presi- 
d treasurer,  J.  Parmly;  secretary, 
wart.  Main  office,  658  Broadway, 
>rk.  N.  Y.  Branch  offices,  321  N. 

St.,  Baltimore,  Md.;  363  Boylston 
ston.  Mass.;  218  Livingston  St., 
i,  N.  Y.;  121  N.  Wabash  Ave.. 

111.;  213  W.  9th  St.,  Los  An- 
'al. ; 23  Academy  St.,  Newark,  N. 

Chestnut  St.,  Philadelphia,  Pa.; 
ter  St.,  Sai>  Francisco,  Cal.;  209 
St.,  St.  Louis,  Mo.;  Fulton  & 4th 
oy,  N.  Y. 

EY. — Trade  name  for  electrically 
cels,  generators  and  motors  made 
fames  Clark,  Jr.,  Electric  Co.,  Inc., 
Main  St.,  Louisville,  Ky. 

EY  CO.,  INC.,  THE. — 1222  Race 
iladelphla.  Pa.  Manufacturer  of 
riven  laundry  machinery.  Presi- 
F.  Willey;  secretary,  D.  H.  Burt, 
is,  Columbia.  Pa.;  South  Wildhani, 

EY-WRAY  ELECTRIC  CO.— 118 
St.,  Cincinnati,  Ohio.  Manufactur- 
tnerators  and  motors.  Business  ea* 
d 1915.  Partnership,  F.  W.  Willey 
L.  Wray. 

JAMS. — Trade  name  for  electric 
ators  manufactured  by  the  Elec- 
tefrigerating  Co.,  Inc.,  130  E.  15th 
w York,  N.  Y. 

JAMS. — Trade  name  for  coal 
8 manufactured  by  the  Williams 
Crusher  & Pulverizer  Co.,  2701 
adway,  St.  Louis,  Mo. 

.1  AMS. — Trade  name  for  pipe 
ng  machines  manufactured  by  the 
is  Tool  Corp.,  Erie,  Pa. 

LIAMS. — Trade  name  for  valves, 
ictured  by  the  D.  T.  Williams  Valve 
ncinnatl,  Ohio. 

LIAMS  A CO. — 901-37  Pennsylvania 
Pittsburgh,  Pa.  Manufacturers  cf 
rods,  ingots,  etc. 

LIAMS  A CO.,  C.  K.— Easton.  Pa. 
icturers  of  powdered  soapstone, 
Is,  etc.  President  and  treasurer,  C. 
liarne;  secretary,  James  B.  Neal. 
JAMS  A CO.,  J.  H.— Buffalo,  N.  Y. 
cturers  of  wrenches,  vises  and 
tools.  President,  J.  Harvey  Wil- 
vice-president,  A.  D.  Armitagc; 
7 and  treasurer,  William  A.  Wat- 
Ixecutive  office,  187  Richards  St., 
n,  N.  Y.  General  office,  187  Vul- 
Buffalo,  N.  Y.  Factories,  Brook- 
Y.;  Chicago.  111.;  Buffalo,  N.  Y.; 
larines,  Ont.,  Can.  District  offices. 
120th  St.,  Chicago,  111.;  187  Thor- 
, St.  Catharines,  Ont..  Can.;  187 
id  Bldg.,  Detroit,  Mien.;  Monad - 
dg.,  San  Francisco,  Cal. 

IAMS,  BROWN  A EARLE,  INC.— 
»tnut  St.,  Philadelphia,  Pa.  Manu- 
of  electric  motion  picture  ma- 
blueprinting  machines.  X-ray  ap- 
stereopticon  and  projection  equip- 
id  laboratory  supplies.  Business 
ed  1885.  President.  Henry  S.  Wii- 
ice-president,  William  A.  John- 
cretary  and  treasurer,  Morris 
meral  manager,  Peter  Abrams. 
AMS  CRUSHER  A PULVERIZER 
Louis,  Mo.  Manufacturer  of  coal 
Business  established  1871.  Presi- 
F.  Williams;  vice-president,  Ho>t 
; secretary  and  treasurer,  George 
tl.  Main  office  and  factory,  2701 
way,  St.  Louis,  Mo.  Branch  of- 
in  Francisco,  Cal.;  Old  Colony 
itago,  111.;  New  York.  N.  Y. 

IMS  CYPRESS  CO.,  LTD.,  F.  B. 
m.  La.  Producer  of  crossarrrfR. 
pins  and  poles.  President.  F.  B. 
vice-president,  C.  S.  Williams; 
and  treasurer,  L.  K.  Williams. 
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WILLIAMS  FOUNDRY  A MACHINE  CO. 

— 56-66  Cherry  St.,  Akron,  Ohio.  Manufac- 
turer of  friction  clutches.  Business  estab- 
lished 1884.  President  and  general  man- 
ager, F.  E.  Holcomb;  vice-president,  S.  F. 
Ziliox;  secretary  and  sales  manager,  Wil- 
liam J.  Slater;  treasurer.  G.  C.  Dietz. 

WILLIAMS,  FRED  M.— 919  E.  13th  St, 
Brooklyn,  N.  Y.  Manufacturer  of  screw 
and  bolt  head  sealing  cement. 

WILLIAMS  MFG.  CO.,  INC.— 125  W.  35th 
St..  Los  Angeles,  Cal.  Manufacturer  of 
spotlights.  E.  R.  Millar,  general  manager 

WILLIAMS  PATENT  CRUSHER  A1 
PULVERIZER  CO.— St.  Louis,  Mo.  Man- 
ufacturer of  coal  crushers  and  pulverizers. 
Business  established  1895.  President,  Mil- 
ton  F.  Williams;  secretary  and  treasurer, 
George  F.  Cottrill;  sales  manager,  M.  J. 
Williams;  general  manager,  A.  F.  Williams. 
Main  office,  St.  Louis.  Mo.  Branch  offices. 
Old  Colony  Bldg.,  Chicago,  111.;  New  York, 
N.  Y.;  Philadelphia.  Pa.;  Richmond.  Va.; 
Cleveland,  Ohio;  Detroit,  Mich.;  San  Fran- 
cisco, Cal. 

WILLIAMS  RE-LART  LAMP  CO.— 426  S. 
Throop  St.,  Chicago,  111.  Manufacturer  of 
portable  lamps  and  lamp  shades.  Bust  • 
ness  established  1917.  President  and  treas- 
urer, H.  A.  Williams;  vice-president, 
Frances  Smulski;  secretary,  Philip  Sultan, 
general  manager.  O.  W.  Nelson;  sales  man- 
ager, R.  C.  Streeter.  Sales  representatives. 
G.  Spindler  & Son.  430  Ryan  Bldg.,  St.  Paul, 
Minn.;  R.  C.  Streeter.  115  N*.  Monroe  St.. 
Muncie.  Ind.;  Kaufman  Co..  327  W.  2nd 
St..  Los  Angeles,  Cal.;  George  Borgefeldt 
& Co.,  16th  & Irving  Sts.,  New  York,  N. 
Y. 

WILLIAMS  TOOL  CORP.— Erie.  Pa. 
Manufacturer  of  pipe  threading  machines. 
President,  Horace  W.  Davis;  vice-pres- 
ident, Leslie  S.  Hail;  secretary  and  treas- 
urer, Kenneth  H.  Clapp.  Factories,,  Erie. 
Pa.;  Brantford,  Ont.,  Can.  Branch  offices, 
56  Pine  St.,  New  York,  N.  Y.;  Brantford 
Ont.,  Can. 

WILLIAMS  VALVE  CO.,  THE  D.  T.— 

Cincinnati.  Ohio.  Manufacturer  of  steam 
traps  and  separators  and  other  steam 
specialties.  President,  Robert  E.  Mullane; 
vice-president,  Frank  X.  Fund;  secretary 
A.  G.  Muhlhauser;  treasurer,  Harry  T. 
Ernst. 

WILLIAMSBURG  FLINT  GLASS  CO.— 
260  Boerum  St.,  New  York.  N.  Y.  Manufac- 
turer of  illuminating  glassware. 

WILLIAMSON  A CO..  R.— Washington 
& Jefferson  Sts.,  Chicago,  111.  Manufac- 
turers of  lighting  fixtures  and  portable 
electric  lamps.  President  and  treasurer, 
Charles  E.  Ummach;  vice-president.  D. 
Williamson;  secretary.  James  Williamson; 
general  manager.  C.  E.  Verhunce. 

WILLSON  GOGGLES,  INC.— Reading. 
Pa.  Manufacturer  of  goggles  for  all  pur- 
poses. Main  office  and  factory,  Reading. 
Pa.  Branch  offices,  Bush  Terminal  Sales 
Bldg.,  New  York,  N.  Y.;  Magee  Bldg., 
Pittsburgh.  Pa.;  Mailers  Bldg.,  Chicago. 
111.;  Sachs  Bldg..  San  Francisco,  Cal.;  23 
Scott  St.,  Toronto,  Ont.,  Can. 

WILLYS  LIGHT  DIVISION  OF  THE 
ELECTRIC  AUTOLITE  CORP.— Toledo. 
Ohio.  Manufacturer  of  farm  lighting  an  1 
power  plants.  President,  C.  O.  Miniger* 
vice-president.  A.  E.  Buchenberg;  treas- 
urer. J.  H.  Housholder;  sales  manager,  W. 
H.  Roberts. 

WILMARTH  CO.,  T.  W.— 227-229  W. 
Huron  St.,  Chicago,  111.  Manufacturer  of 
lighting  fixtures.  President,  T.  W.  Gil- 
more; secretary,  W.  E.  Joy;  treasurer. 
Louis  McDonald. 

WILMARTH  SHOW  CASE  CO.— Grand 
Rapids,  Mich.  Manufacturer  of  showcases, 
etc.  for  stores.  President  and  general 
manager.  O.  B.  Wilmarth;  secretary  and 
sales  manager.  Edmund  Morris;  treasurer. 
H.  C.  Wilmarth.  Main  office  and  factory. 
1544  Jefferson  Ave.,  Grand  Rapids.  Mich. 
Branch  offices,  45  W.  39th  St.,  New  York, 
N.  Y. ; 609  Chamber  of  Commerce,  Pitts- 
burgh, Pa.;  1642  Arapahoe  St.,  Denver, 
Colo.;  123  N.  13th  St.,  Philadelphia,  Pa.; 
18  E.  33rd  St.,  Savannah,  Ga.;  99  Chauncy 
St.,  Boston,  Mass.;  166  Kinsey  Ave.,  Cin- 
cinnati, Ohio;  212  Terry  Bldg.,  Roanoke. 
Va.;  1230  Majestic  Bldg.,  Detroit,  Mich.; 
1116  Washington  Ave.,  St.  Louis,  Mo. 

WILMINGTON  FIBRE  SPECIALTY  CO. 

— Wilmington,  Del.  Manufacturer  of  fib^r 
sheets,  rods,  tubes  and  other  fiber  prod- 
ucts. Main  office*  Wilmington,  Del.  MI113. 
New  Castle,  Del.  Branch  offices.  New 
York,  N.  Y.;  Chicago,  111.;  Detroit,  Mich.; 
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Cleveland,  Ohio;  San  Francisco,  Cal.;  St. 
Paul,  Minn.;  Cincinnati,  Ohio;  St.  Louirf. 
Mo.;  Boston,  Mass.;  Milwaukee,  WIs.; 
Toronto,  Ont.,  Can. 

WILSON  AND  WILSON  ROTARY.- - 
Trade  name  for  motor-driven  sewing  ma- 
chines manufactured  by  the  A.  G.  Mason 
Mfg.  Co..  7817  St.  Clair  Ave.,  N.  E.,  Cleve- 
land, Ohio. 

WILSON,  MRS.  CATHERINE  V.— 541 
Virginia  Park,  Detroit,  Mich.  Manufac- 
turer of  stands  for  electric  pressing  irons. 
Business  established  1919.  Factory,  Toledo, 
Ohio. 


WILSON  CO.,  THE  H.  A.— 97  Chestnut 
St.,  Newark,  N.  J.  Refiner  and  worker 
of  gold,  platinum  and  silver  and  manu  ac- 
turer  of  thermostatic  metal  and  other 
welded  bi-metallic  products.  President,  H. 
A.  -Wilson. 


WILSON  IRON  REST. — Trade  name  Tor 
stands  for  electric  pressing  irons  made  by 
Mrs.  Catherine  V.  Wilson,  641  Virginia 
Park,  Detroit,  Mich. 

WILSON-MAEULEN  CO.,  INC.— 730  E. 
143rd  St.,  New  York,  N.  Y.  Manufacturer 
of  galvanometers,  pyrometers  and  volt- 
meters. Business  established  1906.  Pres- 
ident and  general  manager,  C.  H.  Wilson, 
vice-president,  C.  E.  Wilson;  secretary, 

C.  J.  Brown;  treasurer.  S.  S.  Brown.  Sales 
representatives,  Nightingale  & Baker,  163 
W.,  Washington  St.,  Chicago,  111.;  M.  K 
Epstein,  Empire  Bldg..  Philadelphia.  Pa.; 

D.  J.  Crowley,  Dime  Bank  Bldg.,  Detroit, 
Mich. 


WILSON  RUBBER  CO.,  THE.— Canton 
Ohio.  Manufacturer  of  linemen's  rubber 
gloves.  President,  John  S.  Willis;  vice- 
president  and  general  manager.  Fred  J 
Wilson;  secretary  and  treasurer,  Wendell 
Herbruck.  Main  office  and  factory.  1216 
Garfield  Ave.,  S.  W.,  Canton.  Ohio.  Branch 
offices.  15  Park  Row,  New  York,  N.  Y.;  53ol 
N.  Western  Ave.,  Chicago.  111.;  312  3. 
Clark  St.,  Chicago,  111.;  530-532  Howard 
St..  San  Francisco,  Cal. 

WILSON  WELDER  A METALS  CO., 
INC.— Brooklyn,  N.  Y.  Manufacturer  of 
electric  welding  equipment.  Business 
established  1915.  President,  T.  B.  Hasler; 
vice-presidents.  D.  H.  Wilson  and  S.  A. 
Douglas;  secretary,  treasurer  and  sales 
manager,  Claude  Hartford;  general  man- 
ager. S.  A.  Douglas.  Main  office,  253  36th 
St.,  Brooklyn,  N.  Y.  Branch  offices.  809 
Kresge  Bldg.,  Detroit,  Mich.;  Ohio  Wilson 
Welding  & Repair  Co..  315  Society  for  Sav- 
ings Bldg.,  Cleveland,  Ohio:  Wilson  Welder 
& Repair  Co.  of  Pa..  2233  Vine  SL,  Phila- 
delphia, Pa.  gales  representatives,  Charles- 
ton Electrical  Supply  Co..  Charleston. 
W.  Va.;  Eccles  & Smith  Co.,  241  S.  Los 
Angeles  St..  Los  Angeles,  Cal. 

WILT  TWIST  DRILL  CO.  OF  CANADA, 
LTD.— Walk erville.  Ont..  Can.  Manufac- 
turer of  twist  drills.  General  manager, 
H.  N.  Reynolds. 

WIMCO. — Trade  name  for  radio  equip- 
ment manufactured  by  the  Wireless  Mfg. 
Co.,  619  4th  St.,  N.  W.,  Canton,  Ohio. 

WIN- HER.— Trade  name  of  electric 
washing  and  ironing  machines  manufac-i 
tured  by  the  Win-Her  Washer  Co.,  814- 
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WIN-HER  WASHER  CO.— 814  Tuttle  St.. 
Des  Moines.  Iowa.  Manufacturer  of  elec- 
tric washing  and  ironing  machines.  Busi- 
ness established  1919.  President  and  gen- 
eral manager,  Guy  S.  Brewer;  vice-pres- 
ident, C.  W.  Graham;  secretary  and  treas- 
urer, Frank  R.  Stehm. 

WINCHES,  ELECTRIC.— Electric 
winches  are  motor-driven  devices  used 
especially  on  shipboard  for  colling  up  a 
rope  and  hoisting.  They  consist  of  one  or 
more  heavy  drums  on  which  the  rope  is 
wound,  and  as  the  drum  is  turned  by  the 
motor  the  pulling  or  hoisting  effect  is 
obtained.  The  motor  is  generally  connec- 
ted through  reduction  gearing,  as  the  drum 
of  the  winch  does  not  i evolve  very  last. 
These  are  special  forms  of  windlasses. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Dake  Engine  Co.,  Grand  Haven,  Mich. 
Erie  Hoist  Co..  The,  1908  Holland  St., 
Erie,  Pa. 

Flory  Mfg.  Co..  S.,  Bangor,  Pa.  “Flory-** 
Gilbert-Grant  Co..  The,  Grand  Central 
Terminal.  New  York,  N.  Y. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.. 
New  York,  «N.  Y. 

Maine  Electric  Co.,  Inc.,  The,  35  Com- 
mercial St.,  Portland,  Me. 
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Shepard  Electric  Crane  & Hoist  Co., 
Montour  Falls,  N.  Y. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
St.,  New  York,  N.  Y.  Sprague  Electric 
Winches  are  built  with  either  vertical 
or  horizontal  drums.  Vertical  winch, 


Vertical  Winch  Horizontal  Winch 


illustration  at  left,  with  vertical  Gypsy 
head.  Capacity  one  to  six  tons.  Direct 
Current  and  Alternating  Current.  Prin- 
cipal uses:  Car  pullers,  warping  ships 
and  barges,  pulling  trucks  up  inclines, 
etc.  Horizontal  winch,  illustration  at 
right,  with  horizontal  drum.  Capacity 
one  to  four  ton.  Principal  uses:  Car 
pullers,  pulling  material  up  inclines,  etc. 
Sprague  Products,  see  display  adv. 
pages  1306-7. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  "Standard-Baltimore.” 

WALKER  VEHICLE  CO..  87th  & S.  State 
Sts.,  Chicago,  111.  “Walker.”  (See  dis- 
play adv.  page  1326.) 

WINCHESTER.— Trade  name  for  flash- 
lights and  flashlight  batteries  manufac- 
tured by  the  Winchester  Repeating  Arms 
Co.,  New  Haven,  Conn. 

WINCHESTER  OPTICAL  CO.— Horse- 
heads,  N.  Y.  Manufacturer  of  motor 
driven  bench  grinders.  . 

WINCHESTER  REPEATING  ARMS  CO. 

. — New  Haven,  Conn.  Manufacturer  of 
flashlights  and  flashlight  batteries.  Pres- 
ident, J.  E.  Otterson;  vice-president  and 
secretary,  Henry  Brewer;  vice-president. 
F.  G.  Drew;  treasurer,  R.  E.  Anderson. 

WIND,  ELECTRIC.— When  a pointed 
conductor  is  highly  charged  with  electric- 
ity the  density  at  the  end  becomes  so 
great  that  the  air  surrounding  the  point 
becomes  charged  or  electrified  and  is  at 
once  repelled.  This  leaves  a space  into 
which  the  unelectrified  air  rushes  to  take 
its  place  and  is  in  turn  repelled.  This 
phenomenon  is  called  an  electric  wind  and 
exists  as  long  as  the  charge  is  present 
on  the  conductor. 

WIND  ELECTRIC  CO.— St.  Paul.  Minn. 
Manufacturer  of  farm  lighting  and  power 
plants.  Incorporated  1920.  President. 
George  Manikowske;  vice-president,  A.  E. 
Morrison;  secretary  and  treasurer,  Leon 
Durocher.  Main  office.  1957  St.  Anthony 
Ave..  St.  Paul.  Minn.  Branch  office,  Wynd- 
mere,  N.  Dak. 

WINDERS,  ELECTROMAGNET.— Elec- 
tromagnet winders,  or  magnet  winders  as 
they  are  commonly  called,  are  machines 
on  which  electromagnet  coils  are  wound. 
Magnet  winders  are  usually  quite  small 
machines,  made  for  handling  fine  magnet 
wire.  They  are  necessarily  smooth  running 
and  the  bobbins  or  spools  must  be  ac- 
curately centered  to  provide  a uniform 
tension  on  the  wire  as  it  is  wound  on. 
Magnet  winders  are  usually  motor  or 
power-driven,  although  some  foot-power 
winders  are  also  used.  They  consist  of 
the  driving  spindle  and  mechanism,  a con- 
trol. usually  operated  by  a treadle,  and 
a device  for  holding  the  spool  of  wire 
being  used.  A counter  is  sometimes  pro- 
vided on  this  type  of  winder  and  those 
described  below  to  show  the  number  of 
turns  that  have  been  wound  on  the  coil. 

Manufacturer: 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St.,  Chicago.  111. 

WINDERS,  PLAIN  COIL.— Plain  coil 
winders  may  be  used  to  wind  a great 
variety  of  forms  of  coils.  They  are  usual- 
ly more  complete  than  the  magnet  winders 
described  above,  often  being  made  similar 
to  a lathe.  A motor-driven  headstock, 
provided  with  a chuck  or  with  a center, 
is  a common  arrangement.  Belt  drive  is 
also  used  on  some  machines.  A tailstock 
that  may  be  adjusted  quickly  is  fastened 
to  a short  and  rather  heavy  lathe  bed. 


This  bed  serves  to  reduce  vibration,  be- 
sides maintaining  the  accuracy  of  the 
centers.  A spool-holding  device  is  placed 
on  the  front  of  the  machine. 

Manufacturers: 

BELDEN  MPG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago. 
I..  “Segur.” 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 

WINDERS,  WIRE.— Wire  winders  are 
machines  used  to  wind  wire  into  various 
shaped  coils  and  on  spools  and  reels.  They 
are  used  by  wire  manufacturers  and  by- 
others  who  draw  the  wire  to  the  size  they 
desire.  As  the  wire  comes  from  the  draw- 
ing bench  it  Is  wound  into  these  coils  or, 
in  the  case  of  fine  wire,  wound  onto  spools 
or  small  reels.  Special  forms  of  wire, 
such  as  square  magnet  wire  and  ribbon 
wire,  require  special  provision  In  the  form 
of  a guide  to  prevent  twisting  of  the  wire 
in  winding  it  on  the  spool  or  reel. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  Sc., 
Cambridge,  Mass.  “Acme.” 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  “Standard-Baltimore.” 

WINDING  MACHINES,  ARMATURE 
COIL. — See  Armature  coil  winding  ma- 
chines. 

WINDING  MACHINES,  COIL.— See  Coil 
winding  machines. 

WINDING  MACHINES,  FOOT-POWER. 
—Foot-power  winding  machines  are  made 
for  use  in  factories,  laboratories  and  shops 
where  only  a limited  amount  of  coil  wind- 
ing is  done.  They  consist  of  a treadle 
connected  through  a crank  to  a grooved 
pulley  wheel  of  rather  large  size.  This 
has  a belt  running  over  it  and  turning  a 
small  wheel  on  the  spindle  at  a high 
speed.  The  spindle  is  usually  provided 
with  a handwheel  for  use  in  regulating 
the  speed  when  starting  and  stopping. 
Thev  are  used  principally  for  winding 
small  coils.  Counters  are  commonly  pro- 
vided on  this  and  the  other  types  of  wind- 
ing machines  described  below;  those  show 
the  number  of  turns  that  have  been  wound 
on  the  coil. 

Manufacturers: 


wound.  The  motor-driven  machines  usua- 
ly  have  the  motor  directly  connected  to  the 
headstock:  A variable  speed  motor  is 

used,  the  control  of  which  is  effected  by  a 
foot-operated  switch  and  rheostat.  These 
machines  are  usually  constructed  like  a 
lathe  with  a cast  iron  bed  and  sliding 
tailstock.  The  other  types  of  power- 
driven  machines  are  usually  driven  by  belt 
from  a line  shaft.  Some  of  the  motor- 
driven  machines  are  also  driven  by  belt 
as  the  motor  may  be  mounted  on  the 
floor. 


Manufacturers: 


ouoa  Lincoln  Ave., 


Chicago,  111. 

BELDEN  MFO.  CO..  2300  S.  We*tem 
Ave.,  Chicago,  111. 

O.  K.  Clutch.  & Machinery  Co.,  Colum- 
bia. Pa.  “O.  K.” 


Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 


WINDINGS,  GENERATOR  AND  MOTOR. 
— Generator  and  motor  windings  consist  of 
several  distinct  types  for  the  armature, 
while  for  the  field  coils  the  difference  is 
mainly  in  the  method  of  connection.  A 
general  classification  and  discussion  of  the 
various  methods  of  armature  winding  is 
given  under  the  heading,  Armature  wind- 
ing, which  see.  Some  of  the  principal 
types  of  windings  are  also  defined  below. 


Chain  Winding.  An  alternating-current 
armature  winding  whc«*e  coils  have  the  ap- 
pearance of  being  interlinked  somewhat 
like  a chain.  It  is  a single  layer  winding, 
a side  of  a coil  completely  filling  a slot. . It 
is  used  at  times  for  high-voltage  machines. 


Chord  or  Fractional  Pitch  Winding.  An 
armature  winding  in  which  the  sides  of  a 
coil  are  separated  a distance  lees  than  that 
from  one  pole  to  a corresponding  point  on 
the  next.  This  type  of  winding  reduces  the 
length  of  the  end  connections  and,  in  a-c. 
generators,  may  improve  the  shape  of  the 
voltage  wave. 


Closed-Coil  Winding.  An  armature  wind- 
ing which  forms  a closed  circuit  about  the 
armature,  commonly  used  in  d-c.  machines. 
Closed -coil  windings  are  subdivided  into 
parallel  and  series  windings,  also  called  (on 
account  of  their  appearance)  lap  and  wave 
windings,  respectively.  See  Lap  winding. 
Wave  winding,  Armature  winding. 


BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 


FOR  PREPAR 

ING  FINE  COTTON  AND  SILK  FOI 
WIRE  INSULATION. — These  are  ma 
chines  on  which  the  silk  and  cotton  yari 
are  prepared  for  use  on  wire  as  insulation 
They  consist  of  thread-twisting  machine 
m which  the  long  fibers  are  joined  int< 
a thread.  Several  of  these  threads  ar 
then  wound  onto  one  bobbin  at  a time 
The  number  depends  upon  the  kind  o 
Insulation  desired,  with  silk  three  or  fou 
or  more  strands  or  threads  are  grouped 
with  cotton  the  threads  are  usually  large 
but  the  number  may  be  the  same.  Whei 
these  threads  are  wound  onto  the  bobbli 
together  they  are  ready  for  use  on  thi 
Insulating  machine.  The  threads  are  ar 
plied  in  groups  and  are  placed  on  the  win 
side  by  side. 


WINDING  MACHINES  FOR  PREPAR 

CmNEARTi,FOR  WIRE-BRAIDING  MA 
CtH,„NES-— These  winding  machines  ar 
similar  to  those  described  above  for  wind 
mg  silk  and  cotton  yarn  for  wire  insulatior 
The  yarn  Is  twisted  together  Into  thread 
and  in  this  machine  is  wound  on  the  bob 
bin  as  a single  thread.  When  used  on  th 
braiding  machine  several  such  spools  o 
thread  ‘are  used  simultaneously. 


WINDING  MACHINES,  HAND.—Hand 
winding  machines  are  used  in  shops  ani 
laboratories  where  only  a small  number 
of  coils  are  occasionally  wound.  They  ars 
merely  spindles  to  which  a handwheel  is 
attached,  and  provided  with  a center  or 
chuck  for  mounting  a bobbin  or  core  for 
the  coil  to  be  wound  on.  The  wire  used  is 
usually  carried  on  a spool  mounted  on  the 
front  of  the  bench. 


Manufacturers: 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard-Baltimore.” 
WINDING  MACHINES,  MOTOR  OR 
POWER-DRIVEN. — Motor  and  power- 
driven  winding  machines  are  used  in  fac- 
tories where  a large  number  of  coils  are 


Concentric  Winding.  A type  of  armature 
winding  used  mostly  in  single-phase  motors 
in  which  the  coils  are  placed  in  slots  con- 
centrically about  the  center  of  each  pole. 

Deri  Winding. — A field  winding  together 
with  a compensating  winding  on  a field 
frame  of  the  nonsalient  pole  type  for  & 
d-c.  machine.  The  compensating  winding 
neutralizes  the  magnetizing  action  of  the 
armature  winding  by  producing  an  equal 
and  opposite  magnetomotive  force. 

Drum  Winding.  An  armature  winding 
placed  on,  the  external  cylindrical  surface 
of  a rotating  armature  core,  or  on  the 
internal  cylindrical  surface  of  a stationary 
armature  core.  Also  see  Armature  wind- 
ing. 

Field  Winding.  The  winding  in  which  a 
current  produces  the  useful  magnetic  field 
of  a machine.  A field  winding  may  con- 
stitute a circuit  independent  of  the  arma- 
ture winding,  as  In  separately  excited  ma- 
chines; a circuit  in  parallel  with  the  arma- 
ture, as-  In  shunt  generators  and  motors; 
in  series  with  the  armature,  as  in  series 
machines;  or  a combination  of  series  and 
shunt  windings,  as  In  compound  machinea 

Lap  Winding.  A type  of  armature  wind- 
ing in  which  the  successive  conductors  lap 
back  over  each  other.  Lap  windings  may 
be  of  the  open-circuit  type  as  used  in 
most  a-c.  generators,  or  of  the  closed -cir- 
cuit type  as  used  on  d-c.  generators.  Lap 
windings  of  the  closed  circuit  type  are 
multiple-circuit  windings,  having  as  many 
circuits  as  there  are  poles  or  a multiple 
thereof. 

They  are  correspondingly  designated  as 
simplex,  duplex,  triplex,  etc.,  a duplex  lap 
winding,  for  example,  having  twice  as 
many  circuits  as  there  are  poles. 

Multiplex  Winding.  An  armature  wind- 
ing consisting  of  two  or  more  independent 
windings  having  no  electrical  connection 
with  each  other  except  through  the  brushes 
bearing  on  the  commutator. 

Open -Coil  Winding.  An  armature  wind- 
ing which  does  not  form  a closed  circuit 
around  the  armature.  This  type  is  now 
seldom  used  on  d-c.  armatures,  but  Is  very 
common  for  a-c.  machines. 
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Ring  Winding.  An  armature  winding 
•laced  on  a core  in  the  form  of  a ring, 
’he  active  conductors  usually  lie  on  the 
utside  of  the  ring  and  the  return  conduc- 
ors  are  passed  through  the  inside  of  the 
inp.  This  type  of  winding  is  rarely  used 
ow. 

Series-Parallel  Winding.  A wave  wind- 
ip  for  an  armature  having  four  or  more 
ircuits  in  parallel.  See  below  under,  Wave 
binding. 

Simplex  Winding.  A d-c.  armature  wind- 
i g,  which  forms  only  one  closed  circuit 
bout  (he  armature. 

Thompson-Ryan  Winding.  A compensat- 
or winding  placed  in  the  pole  faces  of  d-c. 
achines  to  counteract  the  armature  re- 
:tion.  This  winding  is  connected  in 
ries  with  the  armature  and  its  magneto- 
otive  force  is  practically  equal  and  oppo- 
se to  that  of  the  armature,  thus  elimi- 
ting  any  magnetizing  action  of  the  ar- 
iture. 

Two-CIrcult  Winding.  A winding  on  a 
c.  armature  which  has  only  two  circuits 
rough  it  for  any  number  of.  poles.  It  Is 
simplex  wave,  or  series,  winding. 

Two- Layer  Winding.  An  armature  wind- 
r in  which  a side  of  one  coil  occupies  the 
ttom  of  a slot  and  that  of  another  coil 
■ top  of  the  slot,  thus  forming  two  lay- 
in  all  slots. 

Vave  Winding.  A type  of  armature 
iding  so  named  because  of  the  wave- 
ped  appearance  of  lay  of  the  conductors 
viewed  from  the  outside  of  the  arma- 
e.  Wave  windings  are  also  called  series 
dings,  because  of  the  greater  number 
conductors  in  series  than  in  multiple,  or 
winding.  Direct-current  wave  wind- 
* have  two  or  a multiple  of  two  circuits 
>ugh  them  independent  of  the  number 
K)les  of  the  machine.  When  the  num- 
of  circuits  is  more  than  two,  it  is  some- 
's called  a series-parallel  winding. 
INDLASSES,  LAMP  LOWERING.— A 
Hass  is  a machine  for  hoisting  or  haul- 
Those  used  for  lamp  lowering  and 
ng  eonslst  of  a small  drum  on  which 
lowering  rope  is  coiled.  They  are 
Times  provided  with  a removable  crank 
andle  or  with  a locking  device  so  that 
drum  may  be  turned  only  by  author- 
persons.  These  windlasses  have  been 
largely  for  lowering  arc  lamps  sus- 
ed  over  the  center  of  a street.  Now 
are  used  also  for  the  Incandescent 
s employed  in  similar  locations,  and 
igh-hung  incandescent  lamps  in  shops, 
lasiums.  etc. 
nufacturer: 

ADY  ELECTRIC  & MPO.  CO.,  42 
enter  St.,  New  Britain,  Conn. 
NDMAN. — Trade  name  for  clamps 
factured  by  the  Windman-Goldsmlth, 
399-403  East  Ave.,  Perth  Amboy. 

si  DM  AN -GOLDSMITH,  INC.— 399-403 
Ave.,  Perth  Amboy,  N.  J.  Manufac- 
of  outlet  box  covers,  receptacles, 
tes,  cutouts  and  all  screw  shell  flt- 
Presldent  and  sales  manager,  D. 
nith;  vice-presidents.  Rose  Gold- 
Mlnnie  Windman:  treasurer  and 
il  manager,  Philip  Windman. 
IDMILLS  FOR  DRIVING  GENER. 
5. — Windmills  are  sometimes  pro- 
for  driving  special  generator  outfits 
‘ on  farms.  They  do  not  differ  from 
\v  windmills  used  for  pumping  water, 
aving  a long  vertical  shaft  which 
h suitable  gearing  may  be  used  to 
the  generating  equipment  at  the 
level.  The  steel  towers  which  are 
nly  used  may  form  the  side  sup- 
or  a steel  housing  that  is  provided 
generator  protection, 
facturers: 

r Mfg.  & Engine  Co.,  Freeport,  111. 
mao  n.” 

Electric  Co..  1957  St.  Anthony  Ave., 
Paul.  Minn.  “Aerolite.” 

>OW  LIGHTING  . FIXTURES.— See 
*.  lighting,  window  and  showcase. 
>OW  LIGHTING  REFLECTORS.— 
lectors,  showcase  and  show  win- 

•OW  SPRINGS. — See  Springs,  bur- 
-m  contact. 

SOR  WEBBING  CO.— Beverage 
Pawtucket,  R.  T.  Manufacturer 
rical  tapes.  Business  established 
•esident,  J.  Henry  Thorpe;  vice- 
t.  John  S.  Merchant;  secretary  and 
IT.  Ross  Matthews. 

IELD  ELECTRIC  WELDING  MA- 
— Warren,  Ohio.  Manufacturer  of 


electric  welding  and  riveting  machines. 
President,  W.  C.  Winfield;  vice-president, 

R.  A.  Cobb;  secretary  and  treasurer,  J.  H. 
Ewalt;  sales  manager.  A.  E.  Hackett. 
Main  offices  and  factory,  Warren,  Ohio. 
Branch  offices.  1017  Engineers  Bldg.,  Cleve- 
land, Ohio,  1150  People’s  Gas  Bldg.,  Chi- 
cago, 111.:  1217  Dime  Bank  Bldg.,  Detroit, 
Mich.;  12  Pearl  St..  Boston,  Mass.;  50 
Church  St.,  New  York,  N.  Y. 

WINFORD  MFG.  CO.— 306  Alaska  Bldg., 
Seattle.  Wash.  Manufacturer  of  electric 
brooders. 

WING  MFG.  CO.,  L.  J.— 352  W.  13th  St., 
New  York.  Manufacturer  of  electric  fans, 
blowers,  regulators  and  turbines.  Business 
established  1903.  President  and  general 
manager,  Alfred  E.  Seelig;  vice-president, 
Harry  S.  Wheller;  secretary  and  treasurer, 
Victor  H.  Carples;  sales  managers,  Harry 

S.  Wheller  and  Victor  H.  Carples. 

WING-SCRUPLEX.  — Trade  name  for 

electric  exhaust  and  ventilating  fans  man- 
ufactured by  the  L*.  J.  Wing  Mfg.  Co.,  352 
W.  13th  St.,  New  York,  N.  Y. 

WINGO. — Trade  name  for  grease  cups 
manufactured  by  the  Lukenhelmer  Co., 
Cincinnati,  Ohio. 

WINK- A- LITE. — Trade  name  for  ther- 
mal flasher  manufactured  by  the  Betts  & 
Betts  Corp.,  611  W.  42nd  St.,  New  York, 
N.  Y. 

WINKLER- REICH  MANN  CO.— 4801  S. 
Morgan  St..  Chicago.  111.  Manufacturer  of 
loud-speaking  telephones.  Secretary  and 
general  manager,  Frank  Relchmann. 

WINSTED  EDGE  TOOL  WORKS,  THE. 

— Winsted.  Conn.  Manufacturer  of  draw- 
ing knives  and  other  tools.  President, 
treasurer  and  general  manager.  J.  A.  Nor- 
ton; vice-president,  L.  W.  Tiffany;  secre- 
tary, R.  E.  Maher. 

WINTER  BROS.  CO.— Wrentham.  Mass. 
Manufacturer  of  taps  and  dies.  President 
and  manager,  J.  E.  Winter;  secretary,  Mil- 
ford E.  Bliss;  treasurer.  F.  J.  Smith.  Main 
office  and  factory,  Wrentham,  Mass. 
Branch  offices.  106  S.  Jefferson  St.,  Chicago, 
111.;  1404  Real  Estate  Exchange  Bldg., 

Detroit,  Mich. 

WINZE. — Trade  name  for  electric  mine 
hoist  manufactured  by  the  Wellman-Sea- 
ver-Morgan  Co.,  7000  Central  Ave.,  Cleve- 
land, Ohio. 

WIRE. — Technically,  a wire  is  slender 
rod  or  filament  of  drawn  metal.  It  is  slen- 
der In  the  sense  that  Its  length  is  great  as 
compared  with  Its  diameter.  This  defini- 
tion restricts  the  term  wire  to  a solid  and 
bare  wire.  In  electrical  work,  however,  the 
term  wire  is  applied  broadly  to  include 
some  stranded  wires  and  many  kinds  of 
Insulated  wire,  but  all  of  relatively  small 
diameter.  Where  it  is  desired  to  distin- 
guish between  protecting  covering  the  term 
“conductor”  is  used  to  refer  to  the  inner 
conducting  part  or  each  such  part  or  wire 
proper,  if  there  are  several,  and  the  term 
“insulation,”  “sheath”  and  “armor”  to  the 
electrical  and  mechanical  coverings. 

Electrical  wires  are  classified  in  many 
different  ways.  One  of  the  most  important 
Is  subdivision  into  solid  and  stranded  wires; 
the  latter  type  is  composed  of  a grouf>  of 
very  small  wires  used  as  a single  wire.  If 
such  a stranded  wire  is  very  large,  or  If 
there  are  grouped  together  under  one  outer 
covering  a number  of  conductors  insulated 
from  each  other,  then  the  combination  is 
called  a cable.  If  a stranded  wire  is  made 
very  flexible  and  usually  If  it  has  two  or 
three  conductors  grouped  together  and  sub- 
stantially insulated  to  withstand  wear,  it  is 
commonly  called  a cord.  Thus  the  three 
principal  classes  of  metallic  electrical  con- 
ductors are  called  wires,  oables  and  cords. 
For  further  description  of  the  latter  two, 
see  Cable,  also  Cord. 

Other  terms  often  used  in  wire  practice 
are  the  following:  A strand  is  one  of  the 
individual  wires  or  groups  of  wire,  of  any 
stranded  conductor;  the  term  strand  is  also 
used  to  refer  to  a stranded  steel  wire  used 
to  support  or  guy  electric  wires  or  poles  or 
as  a ground  wire;  for  this  type  see  Strand, 
galvanized  steel.  A twin  wire  consists  of 
two  small  Insulated  conductors  laid  parallel 
and  having  a common  covering.  A twisted 
pair  consists  of  two  small  insulated  con- 
ductors twisted  together  without  a common 
covering;  several  twisted  pairs  may.  how- 
ever. be  assembled  into  a cable,  as  Is  very 
commonly  done  in  telephone  cables. 

The  sizes  of  electrical  wires  of  all  metals, 
except  iron  and  steel,  are  generally  given 
in  the  American  Wire  Gage  ( formerly 
called  Brown  & Sharpe  Gage).  Steel  and 


iron  wire  sizes  are  generally  given  in  the 
Birmingham  Wire  Gage. 

Manufacturers  of  wire  usually  classify 
and  list  their  products  by  their  intended 
use  as  much  as  by  their  important  features 
of  construction.  Since  both  methods  are 
used,  the  following  classifications  are  like- 
wise based  on  service,  material  and  char- 
acter of  insulation.  For  a description  of 
wire  manufacture  see  wire  and  cable  man- 
ufacture. 

WIRE,  ALUMINUM. — Aluminum,  which 
ranks  second  to  copper  in  its  importance 
as  an  electrical  conductor,  may  be  worked 
with  about  the  same  ease  as  copper  and  Is 
drawn  into  wires  of  the  same  size  and 
characteristics  as  copper.  Aluminum  wire  is 
made  in  both  the  solid  and  stranded  forms 
and  is  often  employed  for  power  trans- 
mission lines.  Its  conductivity  is  less  than 
that  of  copper,  being  about  61%  of  the 
Internationa]  annealed  copper  standard. 
Aluminum  wire  is  hardly  ever  used  for 
overhead  construction  as  solid  wire  and 
when  stranded  is  frequently  reinforced  with 
steel  to  give  additional  tensile  strength. 
Used  on  transmission  lines,  its  light  weight 
permits  longer  spans  and  does  not  require 
as  many  towers  and  insulators.  Also  see 
Aluminum. 

Manufacturers: 

Aluminum  Co.  of  America,  2400  Oliver 
Bldg.,  Pittsburgh,  Pa. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West  Toronto,  Ont.,  Can. 
“Canada.” 

Illinois  Smelting  & Refining  Co.,  410  N. 

Peoria  St.,  Chicago,  111.  “XLNT.” 
Matthews  & Brother,  Inc.,  W.  N.,  2912 
Easton  Av„  St.  Louis,  Mo. 

Mirete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St.,  Springfield,  Mass. 

WIRE  AND  CABLE  MANUFACTURE. 
— The  manufacture  of  wire  for  electrical 
purposes  is  one  of  the  basic  and  most  im- 
portant branches  of  the  electrical  indus- 
try, because  every  electrical  project,  no 
matter  how  large  or  how  small,  involves 
the  use  of  wire,  cable  or  cord  In  some  form. 
The  importance  and  value  of  this  branch 
are  shown  by  the  fact  that  in  1920  the  esti- 
mated wire  and  cable  production  in  the 
United  States  was  about  $168,000,000. 

In  the  manufacture  of  wire,  cable  and 
cord  the  processes  are  about  the  same  for 
all  types  and  for  all  metals  used.  Copper 
is  by  far  the  most  Important  conductor 
metal  from  the  electrical  standpoint.  All 
metals  are  received  in  about  the  same  size 
billets.  The  billets  are  heated  in  a furnace 
and  removed  and  passed  through  a rolling 
mill  several  times  to  obtain  what  Is  called 
rod.  This  “rod"  may  be  about  *4  inch  In 
diameter  and  approximately  % mile  long. 
The  rod  is  then  ready  for  the  wire  drawing 
process.  So  far  the  process  has  been  with 
the  heated  metal,  but  the  drawing  and 
other  remaining  operations  are  usually  with 
cold  metal. 

Drawing.  In  drawing  wire,  the  rod  is 
pulled  through  a number  of  steel  dies  In 
a series  or  line,  each  die  being  slightly 
smaller  than  the  preceding  one.  so  that  the 
diameter  of  the  wire  is  reduced  accord- 
ingly. The  wire  is  wound  over  drums  or 
mandrels  between  each  set  of  dies  to  pro- 
vide a uniform  pulling  tension.  In  some 
of  the  larger  sizes  the  wire  is  drawn  to  its 
final  size  in  one  pull  or  “draft”  through 
the  wire-drawing  machine.  Smaller  wires 
do  not  permit  this  and  at  intermedin  te 
stares  the  wire  must  be  removed  from  the 
machine  and  carefully  annealed.  In  this 
manner  it  is  possible  to  draw  very  fine 
wire,  some  of  the  smallest  sizes  being 
drawn  through  diamond  dies. 

Cabling  and  Insulating.  Most  of  the  wire 
and  cable  used  for  electrical  purposes  is 
insulated.  In  this  process  the  methods  used 
for  the  various  kinds  of  wire  and  cable  are 
different.  Cable  is  usually  formed  from 
several  individual  wires  or  strands  which 
are  twisted  or  cabled  together  into  one 
large  stranded  conductor.  These  con- 
ductors are  then  treated  in  a manner  sim- 
ilar to  the  individual  wires.  A rubber 
covering  Is  usuallv  added  and  either  a 
braided  weatherproof  covering  or  a lead 
sheath.  Sometimes  two  or  three  or  more 
such  Insulated  conductors  are  again  cabled 
together  with  a jute  filler  to  make  -mul- 
tiple-conductor cable. 

A lead  sheath  is  applied  to  much  cable, 
after  a layer  of  tape  has  been  added.  In 
applying  this  sheath  the  cable  is  forced  or 
pulled  through  a lead  press,  passing 
through  a guide  block  in  the  rear.  It  goes 
through  a chamber  in  which  molten  lead  is 
contained  under  a high  pressure.  Its  tem- 
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perature  is  carefully  regulated  so  that  a 
very  slight  decrease  will  cause  the  lead  to 
solidify.  An  accurate  die  is  arranged  so 
that  the  cable  passes  centrally  through  the 
chamber  and  a uniform  continuous  sheath 
of  lead  is  forced  onto  it,  the  sheath  solid- 
ifying just  as  it  leaves  the  die  and  touches 
the  cable  core. 

Rubber-insulated  wire  is  very  widely 
used.  In  its  manufacture  the  bare  copper 
wire  is  generally  tinned  or  run  through  a 
bath  of  molten  tin  to  give  it  a protective 
coating  and  prevent  corrosion  by  the 
sulphur  in  the  rubber.  The  rubber  coating 
is  applied  in  two  ways.  One  of  these  re- 
sembles very  much  the  method  of  applying 
a lead  sheath.  The  rubber  is  maintained 
in  a plastic  state  and  the  wire  forced 
through  a die  so  that  a uniform  continuous 
coating  is  applied.  In  the  other  method 
the*  rubber  is  applied  in  strips  cut  from 
large  sheets  of  the  rubber.  The  wire  Is  run 
between  grooved  rolls,  and  a strip  of  rub- 
ber is  folded  onto  the  wire  and  pressed  to- 
gether making  a seam  at  one  side.  In  the 
vulcanizing  process  which  follows,  the  seam 
is  kneaded  together  so  that  the  insulation 
at  that  point  is  about  the  same  as  at  all 
others.  A protective  braid  is  usually  ap- 
plied and  impregnated  and  this  coating  ren- 
dered smooth  and  hard  by  polishing  with 
wax. 

Smaller  wires  such  as  magnet  wire,  etc., 
do  not  have  a rubber  coating.  The  Insula- 
tion is  provided  by  enamel  or  silk  or  cot- 
ton. The  enamel  is  applied  by  a special 
machine  in  a heated  state  and  the  wire 
passed  over  a number  of  rollers  in  long 
lengths  to  afford  an  opportunity  for  drying. 
Silk  or  cotton  insulation  are  sometimes 
used  with  enamel  and  more  often  sep- 
arately. The  cotton  or  silk  yarn  is  spe- 
cially prepared  and  wound  onto  the  wire 
as  it  is  pulled  through  a revolving  head. 
Several  servings  may  be  applied  while  the 
wire  is  in  one  machine  by  having  the  re- 
volving heads  separated  slightly.  Often 
wire  of  this  kind  is  impregnated  with  a 
moisture-repelling  compound. 

Further  details  of  the  most  important 
machines  used  in  wire  manufacture  will 
be  found  under  separate  headings  below. 

WIRE  AND  CABLE,  MARINE  AND 
NAVAL. — Wire  and  cable  used  on  ship- 
board requires  special  protection  against 
the  action  of  salt  water  and  salty  air  and 
against  water  of  condensation  formed  in 
conduits  passing  through  compartments  at 
different  temperatures.  The  best  grade  of 
high-conductivity  copper  is  used  for  the 
conductors  and  special  attention  is  given 
to  the  quality  and  thickness  of  the  rubber 
and  tape  insulations.  These  wires  are  in- 
stalled in  conduit  in  the  vessel  interior  or 
in  protected  places.  For  exposed  deck 
work  or  wiring  In  the  lower  portions  of 
the  vessel  a lead-covered  steel-armored 
cable  is  used.  The  rubber-coveiel  wire  is 
covered  with  a continuous  sheath  of  lead 
and  then  a cotton  braid  is  wrapped  over 
the  lead.  The  armor  is  then  applied  in 
either  a basket  weave  of  soft  galvanized 
steel  wire  or  a tight  helical  wrapping  of 
soft  steel  wire.  There  are  modifications 
in  design  to  suit  the  various  places  where 
the  cables  are  laid,  for  example,  leaded 
without  armor,  armored  without  lead  and 
simply  the  rubber  insulation  without  lead 
or  armor.  Also  see  Cord,  flexible,  deck  or 
marine. 

WIRE,  ANNUNCIATOR  OR  OFFICE.— 

Copper  conductors  of  small  size  (Nos.  14  to 
22  A.  W.  G.)  insulated  with  one  or  more 
layers  of  cotton  usually  applied  in  opposite 
directions.  Annunciator  wire  is  usually 
impregnated  with  paraffin  and  is  used  for 
running  bell,  buzzer,  annunciator  and  other 
signal  circuits  in  dry  places,  such  as  offices, 
hotels  and  homes.  What  is  called  office 
wire  usually  has  one  or  more  winds  of 
cotton  and  a braided  covering.  It  is  im- 
pregnated with  moistureproof  compounds, 
and  is  used  for  inside  connection  of  tele- 
nhone  and  telegraph  instruments,  and  also 
for  signal  systems. 

Manufacturers: 

AMERICAN  BRASS  CO..  414  Meadow  St.. 
Waterbury.  Conn. 

American  Electrical  Works,  Philllpsdale, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
Offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  black  core  or  damp  proof  an- 
nunciator wire,  as  well  as  the  regular 
line  of  annunciator  wire. — Adv. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111. 


Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can.  ' 
CHICAGO  INSULATED  WIRE  & MFG. 
CO.,  Sycamore,  III.  (See  display  adv. 
page  1249.) 

COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St..  Pawtucket.  R.  I.  “I.  X.  L.” 
Gottschalk  Mfg.  Co.,  John  W.,  Philadel- 
phia, Pa. 

Hazard  Mfg.  Co.,  81  E.  Ross  St..  Wilkes- 
Barre,  Pa. 

Monarch  Electric  & Wire  Co.,  624  W. 

Adams  St.,  Chicago,  {11.  “Monarch.” 
National  Conduit  i&  Cable  Cp.,  Inc., 
Hastings-on-Hudson,  N.  Y. 

National  India  Rubber  Co.,  Bristol,  R.  I. 
New  England  Electrical  Works,  Lisbon, 


Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See 
display  adv.  page  1247.) 

Seneca  Wire  & Mfg.  Co.,  Fostoria,  Ohio. 
“Seneca.” 

WIRE,  ARMORED.— See  Cable,  armored; 
also  Cord,  flexible,  armored. 

WIRE,  ASBESTOS-COVERED.  — Copper 
conductors  provided  with  insulation  of  felt- 
ed or  woven  asbestos  fiber  and  impreg- 
nated with  a cementing  compound.  It  is 
used  extensively  for  winding  magnet  coils 
or  other  electrical  apparatus  of  moderate 
voltages  where  the  generation  of  consid- 
rable  heat  in  the  windings  would  dete- 
riorate other  insulations,  excepting  mica, 
but  where  the  cost  of  mica  insulation  is 
not  warranted. 


N.  H. 

Okonite  Co.,  The,  Canal  St.,  Passaic. 
N.  J. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

PHILLIPS  WIRE  CO..  Pawtucket.  R.  I. 
“Phillips.” 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  (See 
display  adv.  page  1247.) 

Standard  Underground  Cable  Co., 
Westinghouse  Bldg.,  Pittsburgh,  Pa. 
“Standard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “Para- 
core”  annunciator  or  bell  wire  is  elec- 
trically efficient,  both  in  workmanship- 
and  material.  Company  also  mar.uiar- 
tures  dampproof  office  wire  of  high 
grade. — Adv. 

WIRE,  ANTENNA,  AND  ANTENNA 
CORD. — Stranded  conductors,  usually  of 
phosphor-bronze,  intended  particularly  for 
the  spans  between  towers  for  radio  tele- 
graph and  telephone  stations.  Phosphor- 
bronze  is  used  for  this  purpose,  as  high 
tensile  strength  and  durability  are  required. 
Antenna  cord  consists  of  stranded  con- 
ductors cabled  together  with  strong  cotton 
thread  and  sometimes  having  a cotton 
braid,  which  is  saturated  with  weather- 
proofing compound. 

Manufacturers: 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..  Chicago,  III. 

Conner  Clad  Steel  Co.,  Rankin,  Pa. 
“Copperweld.” 

Drlver-Harrls  Co.,  Harrison,  N.  J. 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 

New  England  Electrical  Works,  Lisbon. 
N.  H. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St..  Philadelphia.  Pa. 

ROME  WIRE  CO..  Rome,  N.  Y.  (See 
display  adv.  page  1247.) 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  N.  Y.  “U.  S.” 

WIRE.  ARMATURE  BANDING  OR  ! 
BINDING. — Bare  tinned  steel  wire  of  high  ' 
tensile  strength  used  for  wrapping  motor 
and  generator  armatures  to  prevent  the 
centrifugal  force  due  to  high  speeds  from 
dislodging  the  conductors.  Tensile  strengths 
as  high  as  350,000  lbs.,  per  sq.  in.  are  ob- 
tained in  some  of  the  best  grades  of  band- 
ing wire,  but  such  strength  is  required 
only  on  motors  or  generators  of  unusual 
size  and  high  speed.  Bronze  wire  is  also 
used  in  some  cases. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  Se*1  display  • 
adv.  page  1240  for  list  of  offices  and  1 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  tinned  steel  armature  binding 
wire  for  use  in  binding  armatures  of 
motors  and  dynamos. — Adv. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago.  111. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Central  Steel  & Wire  Co..  119-127  N. 
Peoria  St.,  Chicago,  111.  “Cisco.” 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  (See  display  adv.  page 
1320.) 

DOWNEY  CO.  GILBERT  H.,  7 S.  17th  ‘ 
St.,  Philadelphia,  Pa. 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd  St.,  Philadelphia,  Pa. 


Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

American  Electrical  Works,  Philllpsdale, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  asbestos  covered  wire. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Canada  Wire  & Cable  Co.,  Ltd..  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Eectric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Can. 

D & W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I.  All 
“ Deltabeston  “ wires  made  by  the 
D & W Fuse  Works  are  asbestos- 
insulated,  rendering  them  heat  and 
vaporproof,  with  the  assurance  given 
to  the  user  that  Improved  service  Is 
bought  with  Deltabeston.  Deltabes- 
ton Magnet  Wires  can  be  fur- 
nished In  round  sizes  from  No.  0 
through  No.  20,  and  in  a great  variety 
of  square  and  rectangular  sizes.  Be- 
cause of  its  heat-resisting  qualities, 
Deltabeston  magnet  wire  makes  an  ex- 
cellent wire  for  rewinding  coils  of 
motors  subject  to  heavy  service,  for 
rewinding  arc  lamp  coils,  headlight 
coils,  and  for  almost  any  repair  work 
where  apparatus  is  operated  under 
high  temperatures.  Deltabeston  Fix- 
ture Wires  are  furnished  with 
plain  asbestos  finish  or  with  a 
cotton  or  silk  braid  over  the  as- 
bestos. Single-conductor  and  two- 
conductor  fixture  wires  are  listed  as 
standard.  These  wires  are  recom- 
mended for  use  in  wiring  Type  “C” 
lighting  fixtures  and  other  devices 
where  the  heat  is  so  intense  that  rub- 
ber-covered wires  would  deteriorate 
rapidly.  Deltabeston  Switchboard  Wire 
is  a solid  conductor,  asbestos- insulat- 
ed, furnished  with  a hard  asbestos 
braid.  Its  application  is  self-explanatory. 
Deltabeston  Motion-Picture  Cable  is 
an  extremely  flexible  wire.  Insulated 
with  standard  Deltabeston  insulation, 
and  finished  with  a hard  asbestos 
braid.  Deltabeston  Stove  Wire  is  fur- 
nished in  practically  the  same  manner 
as  switchboard  wire.  It  is  very  generally 
used  for  the  wiring  of  electric  ranges, 
ovens,  etc.  Deltabeston  Heater  Ctord 
is  an  asbestos-insulated,  flexible  cord, 
designed  for  use  in  connection  with 
electric  flatirons  and  other  domestic 
heating  devices.  Can  be  furnished 
either  with  a cotton  braid  or  an  asbes- 
tos braid.  The  asbestos  insulation 
does  not  deteriorate  with  age,  nor  does 
it  break  down  under  heat. — Adv. 

Driver-Harris  Co.,  Harrison,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1223.) 

INDEPENDENT  LAMP  A WIRE  CO- 
1737  Broadway,  New  York,  N.  Y. 
“Salamander.”  (See  display  adv.  page 
1251.) 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Quasi-Arc  Weldtrode  Co..  Inc.,  Atlantic 
Ave.  and  Warwick  St..  Brooklyn.  N.  Y. 

ROCKBESTOS  PRODUCTS  CORP.,  P.  O. 
Drawer  1102,  New  Haven,  Conn. 

Roebling's  Sons  Co.,  John  A..  Trenton. 
N.  J. 

Rome  Electrical  Co.,  Rome,  N.  Y. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See 
display  adv.  page  1247.) 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston.  Mass.  "Sim- 
plex.” 
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Standard  Underground  Cable  Co., 
Westinghouse  Bldg.,  Pittsburgh,  Pa. 
“Standard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S.* 

WIRE,  AUTOMOBILE  IGNITION.— 

Stranded  copper  conductors  provided  with 
i rubber  compound  insulation  of  high 
uality  and  extra  thickness,  with  or  with- 
ut  an  outer  braid,  and  used  for  the  dis- 
ributlon  of  high-tension  currents  to  the 
park  plugs  of  internal-combustion  engines, 
specially  on  automobiles. 

Manufacturers: 


In  cases  where  our  high-tension  wires 
are  furnished  with  either  single  or 
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Rome  Ignition  Cable 


ROME  WIRE  CO.,  DIAMOND  BRANCH, 
Buffalo,  N.  Y. — Owing  to  the  fact  of 
the  voltage  used  in  automobile  light- 
ing is  all  low  tension  current,  it  is  not 
necessary  to  have  a heavy  rubber  wall 
to  insulate  the  copper  conductor.  In 


Alloy  Metal  Wire  Co.,  154  Nassau  St., 
New  York,  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a very 
complete  line  of  ignition  wires  and 
cables  for  automobiles,  motor  boats, 
and  airplanes.  These  wires  and  cables 
are  made  in  a great  variety  of  styles 
and  sizes,  evolved  from  an  extended 
experience  in  the  manufacture  of  wires 
and  cables  of  all  kinds.  They  represent 
not  only  the  latest  advanced  construc- 
tion, but  set  a standard  of  excellence 
that  will  strongly  appeal  to  the  great 
army  of  automobile  and  gas  engine 
users.— Adv. 

JELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

toston  Insulated  Wire  A Cable  Co., 
Boston,  Mass.  “B.  I.  W.”  * 

iranford  Electric  Co.,  9 Church  St.,  New 
York,  N.  Y.  "Endurite.” 
anada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada.” 

anadflan  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
etroit  Insulated  Wire  Co.,  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  "Detroit.” 
t’DLO  MFG.  CO..  Wall  St..  Fort  Wayne. 
Ind.  (See  display  adv.  page  1250.) 
ectrical  Alloy  Co.,  The,  Morristown. 
N.  J.  "Magno.” 

CNERAL  ELECTRIC  CO.,  Schenectady. 
V.  Y.  (See  adv.  pages  1203-1223.) 
•ttschalk  Mfg.  Co.,  John  W.,  Philadel- 
phia. Pa. 

V.BIRSHAW  ELECTRIC  CABLE  CO., 
*oint  St.,  Yonkers,  N.  Y.  (See  display 
idv.  pages  1244-1245.) 

DIANA  RUBBER  & INSULATED 
VIRE  CO.,  Jonesboro,  Ind.  "Paranite" 
•rimary  cable  is*  made  with  41  strands 
f No.  30  wire  (tinned  copper),  in- 
ulated  with  new  code  rubber,  covered 
rith  two  braids  and  finished  with  sev- 
ral  coats  of  enamel  varnished  baked 
n.  For  other  Indiana  Rubber  & In- 
Li  la  ted  Wire  Co.'s  products,  see  dis- 
lay advertisement  on  pages  1235-1239. 
-Adv. 

•se,  Frank  W.,  289  Congress  St.,  Bos- 
•n.  Mass. 

nite  Co.,  The.  Canal  St.,  Passaic, 

. J.  “Okonite.” 

kard  Electric  Co.,  Warren,  Ohio. 
Packard,”  "Packard  Junior.” 
adelphia  Insulated  Wire  Co.,  200  N. 
a St..  Philadelphia,  Pa. 
tiling's  Sons  Co.,  John  A.,  Trenton, 
J. 

fE  WIRE  CO.,  Rome,  N.  Y.  (See 
splay  adv.  page  1247.) 

[E  WIRE  CO.,  DIAMOND  BRANCH, 
iffalo,  N.  Y.  Where  it  is  necessary 
- a wire  to  withstand  high  voltages 
>m  the  distributor  to  the  spark 
igs  or  from  the  coil  to  the  distribu- 
, or  to  transmit  any  high-tension 
rrent  aTound  an  automobile,  our  line 
ignition  cables  answers  the  pur- 
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Rome  Ignition  Cable 


?.  Owing  to  different  methods  of 
Wing  these  wires,  either  through 
- or  metal  tubes,  or  being  carried 
i,  we  furnish  either  plain  rubber- 
•red  cables  or  cables  having  a sin- 
o raid  or  cables  having  double  braid. 


double  braid  the  outer  braid  has  our 
"Diamond  Crown  Finish.”  See  display 
adv.,  page  1247. — Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  "Safety.” 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  "Sim- 
plex.” 

Splitdorf  Electrical  Co.,  98  Warren  St., 
Newark,  N.  J. 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa.  "Stand- 
ard.” 

Tubular  Woven  Fabric  Co.,  Main  & 
Carver  St..  Pawtucket,  R.  L 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  N.  Y.  "U.  S.” 

WIRE,  AUTOMOBILE  LIGHTING.— Cop- 
per conductors  usually  composed  of  tinned 
strands  of  small  size  and  insulated  with 
rubber  or  varnished  cloth,  with  an  outer 
covering  of  one  or  more  layers  of  braided 
cotton.  The  braids  are  usually  impreg- 
nated with  special  moistureproof  com- 
pounds to  resist  the  action  of  water,  oil, 
etc.,  which  is  encountered  in  automobile 
wiring. 

Manufacturers: 

Alloy  Metal  Wire  Co.,  154  Nassau  St., 

• New  York,  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  This  company  has  given  the 
closest  attention  to  and  has  perfected  a 
very  complete  line  of  wires  used  in 
electric  lighting,  starting  and  ignition 
systems  for  automobiles.  Send  for  our 
descriptive  bulletin. — Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO..  62  Vanderbilt  Ave.,  New 
York,  N.  Y.  "Dolphin.”  "Neptune,” 
"Triton.”  (See  display  adv.  page  1252.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  HI. 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  "B.  I.  W.” 

Bourn  Rubber  Co.,  68  Warren  St.,  Prov- 
idence, R.  I. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  "Detroit.” 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranite” 
multiple  conductor  primary  and  light- 
ing cable  is  made  with  1,  2,  or  three 
conductors,  as  desired.  Single  conduc- 
tor cables  run  from  size  16  to  8 B.  & S.. 
having  from  26  to  165  strands  of  No.  30 
wire.  "Paranite”  starting  cable,  is 
made  In  sizes  6 to  00  and  has  double 
braid  cover.  No.  6 has  133  strands  of 
No.  27  wire.  No.  00  has  259  strands 
No.  23  wire.  This  company  also  makes 
the  "Peerless”  double  braid  starting 
cable  and  "Peerless”  auto  cable.  See 
display  advertisement  on  pages  1236- 
1239.— Adv. 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St..  New  York.  N.  Y. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  "Eagle  Brand.” 

Okonite  Co.,  The.  Canal  St.,  Passaic, 
N.  J.  "Okonite.” 

Otter  Mfg.  Co.,  Inc.,  243-45  W.  17th  St., 
New  York,  N.  Y.  "Individual  Con- 
tainer.” 

Packard  Electric  Co..  Warren,  Ohio. 
"Packard,”  "Packard  Junior.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebllng’s  Sons  So..  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome.  N.  Y.  (See 
display  adv.  page  1247.) 


Rome  Lighting  and  Starting  Cablet 

our  lighting  cables  we  have  used  a 
rubber  waif  of  sufficient  quality  and 
thickness  to  meet  the  demands  that 
will  be  made  upon  It.  Over  the  rubber 
insulation  is  placed  a glazed  cotton 
braid  with  our  “Diamond  Crown” 
finish.  In  order  to  withstand  chafing 
and  abrasion  to  a greater  degree  than 
our  single  braid  is  able  to  offer,  and 
for  the  benefit  of  those  desiring  a cable 
of  greater  resisting  powers,  we  fur- 
nish a cable  made  up  with  two  braided 
coverings  over  the  rubber  insulation, 
the  last  braid  being  treated  with  our 
"Diamond  Crown”  finish,  making  it 
oil  and  acid  repellent.  In  some  in- 

* 
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Rome  Lighting  and  Starting  Cables 

stances,  it  is  desirable  to  have  two 
lighting  cables  under  one  cover.  Where 
a neater  Job  and  a better  appearance 
is  desired,  we  recommend  our  duplex 
lighting  cable.  Each  conductor  of  this 
style  is  braided  with  different  colored 
cotton  yarn,  thereby  making  it  possi- 
ble to  connect  terminals  properly  with- 
out confusion.  Where  lighting  cables 
are  to  withstand  extra  hard  usage  and 
also  for  appearance’s  sake,  some  people 
prefer  to  use  armored  cables.  These 
cables  are  composed  of  flexible  copper 


OROMEO 


Rome  Armored  Cables 

conductors,  insulated  with  two  layers 
of  varnished  cambric  tape,  applied  in 
opposite  directions,  covered  with  a cot- 
ton braid,  impregnated  with  an  oil  and 
waterproof  finish  and  then  covered 
with  a strip  of  electro-galvanized  steel. 
Owing  to  the  heavy  amperage  used  In 
starting  a car,  it  is  necessary  that  a 
wire  of  rather  heavy  carrying  capacity 
be  used  In  carrying  the  current  from 
the  battery  to  the  starting  motor.  This 
style  of  cable  is  also  used  in  connect- 
ing one  terminal  of  the  battery  to  the 
ground.  Owing  to  the  size  of  the  wire 


ROME 


Rome  Lighting  and  Starting  Cable 


and  the  advisability  of  having  this 
wire  as  flexible  as  possible,  the  copper 
conductor  is  made  up  of  a number  of 
fine,  soft-drawn  tinned  copper  wires  in 
order  to,  obtain  a maximum  amount  of 
flexibility.  See  display  adv.  page  1247. 
— Adv. 


Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  "Safety.” 
Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh,  Pa.  "Stand- 
ard.” 


SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  "Sim- 
plex.” 

Tubular  Woven  Fabric  Co.,  Main  & 
Carver  St.,  Pawtucket.  R.  I. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S.” 
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WIRE,  AUTOMOBILE,  MISCELLAN- 
EOUS.— Automobile  wire  for  use  on  the 
miscellaneous  low-voltage  circuits,  such 
as  the  horn,  spotlight,  rear  traffic  signals, 
bells  on  electric  vehicles,  etc.,  does  not 
require  the  same  insulation  as  the  start- 
ing and  ignition  circuits.  Rubber-covered 
stranded  conductor  is  generally  used  for 
this  purpose.  A braid  is  commonly  ap- 
plied and  often  two  wires  are  twisted  to- 
gether into  a pair. 

Manufacturer: 

ROME  WIRE  CO..  DIAMOND  BRANCH, 
Buffalo,  N.  Y.  Rome  “Spotlight" 
or  horn  wire.  This  wire  consists  of  a 
flexible  copper  strand,  cotton  wrapped. 


Rome  Spotlight  Wire 


rubber-insulated,  braided  with  a black 
glazed  cotton  and  finished  with  an  oil- 
proof  varnish  and  is  used  extensively 
in  connecting  spotlights,  horns  or  other 
accessories  in  which  the  current  used 
is  of  low  voltage.  The  principal  size 
used  for  this  purpose  is  No.  18  B.  & S. 
Gage,  although  other  sizes  are  made 
up  as  requirements  demand.  See  dis- 
play adv.  page  1247. — Adv. 

WIRE,  AUTOMOBILE,  STARTING.— 
Wire  used  in  the  starting  circuits  of 
gasoline  automobiles  is  quite  heavy  and 
is  made  of  several  strands.  For  this  rea- 
son it  is  often  called  starting  cable.  The 
necessity  for  the  large  cross-sectional  area 
is  that  a large  current,  often  in  excess  of 
60  amperes,  is  carried,  with  a potential 
usually  of  only  6 or  12  volts.  Without 
a large  conductor  the  voltage  drop  and* 
heating  would  be  excessive.  Where  the 
starting  wires  are  used  around  the  bat- 
tery they  are  usually  rubbed- covered  with- 
out any  braid,  because  they  are  then  not 
affected  by  the  acid  spray. 

Manufacturers:* 


Alloy  Metal  Wire  Co.,  154  Nassau  St., 
New  York,  N.  Y. 

AMERICAN  STEEL,  & WIRE  CO.  Sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  This  company  has  given  the 
closest  attention  to  and  has  perfected 
a very  complete  line  of  wires  used  in 
electric  lighting,  starting  and  Ignition 
systems  for  automobiles.  Send  for  our 
descriptive  bulletin. — Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  adv.  page  1252.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.  I.  W.” 

Bourn  Rubber  Co.,  68  Warren  St.,  Provi- 

. dence,  R.  I. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
& Albert  St.,  Detroit,  Mich.  “De- 
troit.” 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See.  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paran- 
ite,”  “Peerless.”  For  description  see 
classification  Wire  Automobile.  Light- 
ing and  adv.  pages  1235-1239.— Adv. 

Kerlte  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York,  N.  Y. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion  Ind.  “Eagle  Brand.” 

Okonite  Co.,  The,  Canal  St.,  Passaic,  N.  J. 
“Okonite.” 

Otter  Mfg.  Co.,  Inc.,  243-45  W.  17th  St.. 
New  York,  N.  Y.  “Individual  Con- 
tainer.” 

Packard  Electric  Co.,  Warren,  Ohio. 
“Packard,”  “Packard  Junior.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Ro^bhng’s  Sons  Co.,  Jo^n  A.,  Trenton. 

ROME  WIRE  CO.,  Rome  N.  Y.  (See 
display  adv.  page  1247.) 

ROME  WIRE  CO..  DIAMOND  BRANCH, 
Buffalo,  N.  Y.  For  description  see 
classification  Wire.  Automobile,  Light- 
ing.— Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 


i 


SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
Inghouse  Bldg.,  Pittsburgh,  Pa.  “Stan- 
dard.” 

Tubular  Woven  Fabric  Co.,  Main  & Car- 
ver Sts.,  Pawtucket,  R.  I. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway.  New  York,  N.  Y.  “U.  S.” 

WIRE,  BLASTING. — Blasting  or  leading 
wire  is  used  to  lead  from  the  supply  mam 
to  the  charge  in  blasting  to  furnish  the 
energy  for  explosion  of  the  charge.  It 
consists  of  insulated  wire  of  small  diameter, 
similar  to  annunciator  or  telephone  wires, 
with  or  without  rubber  insulation,  and 
in  single  or  twisted-pair  types. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  wire  used  in  blasting. — Adv. 
Atlas  Powder  Co.,  140  N.  Broad  St., 
Philadelphia,  Pa. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St„  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

New  England  Electrical  Works,  Lisbon, 
N.  H. 

New  York  Blasting  Supply  Co.,  11  Broad- 
way, New  York,  N.  Y.  “New  York.” 
Okonite  Co.,  The.  Canal  St.,  Passaic,  N 
J. 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St.,  Philadelphia,  Pa. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 
Standard  Underground  Cable  Co.,  Wesc- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stan- 
dard.” 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 
WIRE  BONDS.— See  Bonds,  cable,  elec- 
trolysis preventive.  Bonds,  rail. 

WIRE- BRAIDING  AND  TAPING  MA- 
CHINES.— Machines  carrying  a number 
of  rotating  spools  of  threads  which  are 
caused  to  revolve,  usually  in  alternately 
opposite  directions,  around  an  uncovered 
or  partly  insulated  wire  drawn  through 
the  machine,  thus  weaving  on  it  a braided 
insulation  or  outer  protective  covering. 
Taping  machines  are  machines  carrying 
one  or  more  reels  of  tape  which  are  caused 
to  rotate  around  an  uncovered  wire  drawn 
through  the  machine,  thus  covering  It  with 
one  or  more  overlapping  layers  of  fabric 
or  paper  tape.  Both  these  classes  of  ma- 
chines are  often  motor-driven. 
Manufacturers: 

American  Insulating  Machinery  Co., 
Fatrhill  & Huntingdon  Sts.,  Philadel- 
phia, Pa.  “American.” 

New  England  Wire  Machinery  Co., 
Water  Front  St.,  New  Haven,  Conn. 
Textile  Machine  Works,  Reading,  Pa. 
Wardwell  Braiding  Machine  Co.,  Central 
Falls,  R.  I.  “Wardwellian.” 

WIRE,  BRASS. — Brass  wire  is  seldom 
used  as  an  electrical  conductor,  but  is 
generally  furnished  in  hard-drawn  grades 
as  tempered  spring  brass.  In  this  form 
it  is  used  in  various  coiled  springs,  such 
as  hinge  springs  and  contact-making 
springs. 

Manufacturers: 

Alloy  Metal  Wire  Co.,  154  Nassau  St., 
New  York,  N.  Y. 

AMERICAN  BRASS  CO..  414  Meadow 
St.,  Waterbury,  Conn. 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y. 

Barnes  Co..  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.” 

Bay  State  Insulated  Wire  & Cable  Co.. 
Hyde  Park,  Mass. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Chase  Metal  Works,  236  Grand  St., 
Waterbury,  Conn. 

Dallas  Brass  & Copper  Co.,  820  Orleans 
St..  Chicago,  111. 

Driver-Harris  Co.,  Harrison,  N.  J. 

General  Platers’  Supply  Co..  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 
Halstead  Wire  Co.,  Inc.,  132  Front  St., 
Rome,  N.  Y. 

Hungerford  Brass  & Copper  Co.,  U.  T , 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 
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McAvlty  & Sons,  Ltd.,  T.,  King  St.,  St. 
John,  N.  B.,  Ca#i. 

Plume  & Atwood  Mfg.  Co.,  470  Bank  St 
Waterbury,  Conn. 

Roebljng’s  Sons  Co.,  John  A.,  Trenton 

SCOVILL  MFG.  CO.,  99  Mill  St..  Water- 
bury, Conn.  (See  display  adv.  page 
1327.) 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stan- 
dard.” 

WIRE,  BREWERY  CORD.— See  Cord, 
flexible,  brewery. 

WIRE,  BRONZE. — Bronze  is  an  alloy  of 
copper  and  tin,  with  the  addition  of  ziiv 
or  other  metals  in  some  cases.  One  of 
the  bronzes  largely  used  as  an  electrical 
conductor  in  the  form  of  wire  is  phosphor 
bronze,  which  see.  The  conductivity  of 
bronze  is  less  than  that  of  copper,  but  it 
is  much  stronger  and  is  used  as  binding 
wire,  antenna  wire,  etc.,  in  places  where 
reliability  is  required.  Silicon  bronze,  nn 
alloy  of  copper,  silicon,  sodium  and  in 
some  cases  tin  and  zinc,  is  also  used  in 
the  form  of  wire.  Its  resistivity  is  from 
2.2  to  2.5  times  that  of  copper,  but  it  is 
from  35  to  70%  stronger.  Bronze  wires 
are  also  coming  into  favor  as  trolley  wires 
in  places  of  hard  usage. 

Manufacturer: 

American  Copper  Products  Corp.,  203 
Broadway,  New  York,  N.  Y. 

WIRE,  CANVAS1TE  CORD.— See  Cord 
flexible. 

WIRE,  CAR,  AND  CABLE,— Car  wire 
and  cable  is  used  in  wiring  electric  rail- 
way cars  and  steam  railroad  cars  that 
are  lighted  by  axle-driven  generators, 
head-end  sets  or  storage  batteries.  It  is 
usually  stranded  conductor,  especially  in 
sizes  from  No.  0 to  No.  10  A.  W.  G. 
Single  conductors  are  used  for  sizes  up  to 
No.  16  A.  W.  G.  Each  conductor  is  covered 
with  a coating  of  30%  pure  rubber  com- 
pound and  with  one  or  two  cotton  braids 
which  are  saturated.  This  wire  is  used 
for  the  lighting  circuits  of  individual  cars 
and  for  master  control  circuits.  When 
trailers  are  used  on  electric  motor  cars 
and  when  the  head- end  system  is  used  for 
steam-train  lighting  a cable  is  required  to 
connect  the  cars  together.  This  Is  com- 
posed of  the  same  kind  of  conductors 
with  an  outer  rubber  coating  and  two 
layers  of  saturated  braid.  Another  form, 
known  as  car  jumper  cable,  is  used  for 
connecting  the  control  circuits  of  adjacent 
multiple-unit  cars.  This  Is  a flexible  cable 
composed  of  from  6 to  30  stranded  rub- 
ber-covered conductors  covered  with  a 
braid.  These  conductors  are  cabled  with 
dry  jute  fillers  and  covered  with  a rubber 
tape  and  then  a coating  of  30%'  rubber 
compound  and  two  saturated  braids. 
Manufacturers: 

A-A  Wire  Co.,  Inc.,  50  E.  42nd  St.,  New 
York,  N.  Y. 

Alloy  Metal  Wire  Co.,  164  Nassau  St.. 
New  York,  N.  Y. 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

AMERICAN,  STEEL  & WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  the  well 
known  “Americore”  line  of  car  cables 
for  light  and  power  circuits,  and  for 
electric  cars  and  motor-lead  cables. 
— Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO..  52  Vanderbilt  Ave.,  New 
York.  N.  Y.  “Dolphin,”  “Neptune.” 
“Triton.”  (See  display  adv.  page  1252.) 
Bay  State  Insulated  Wire  & Cable  Co.. 
Hyde  Park,  Mass. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont..  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto.  Ont.,  Can. 
Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave..  Detroit.  Mich.  “Detroit.  ‘ 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  “Habir- 
Iite.”  (See  display  adv.  pages  1244- 
1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO..  Jonesboro,  Ind.  “Paranite” 
car  wire  is  made  in  7-wire  strand  type, 
single,  double  and  triple  weather- 
proof braid.  The  strand  Is  covered  be- 
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fore  Insulating  with  a wrap  of  cotton. 
Sizes  run  from  No.  8 to  No.  1 B.  & S. 
The  49-wire  strand  "Paranite”  oar 
wire  can  also  be  supplied  in  either 
single,  double  or  triple  braid  weather- 
proof finish.  See  display  advertising  on 
1235-1239.— Adv. 


Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York,  N.  Y. 

Okonite  Co.,  The,  Canal  St.,  Passaic, 

N.  J.  “Okonite." 

Philadelphia  Insulated  Wire  Co.,  200  N 
3rd  St.,  Philadelphia,  Pa. 
ROCKBESTOS  PRODUCTS  'CORP.,  P. 

O.  Drawer  1102,  New  Haven,  Conn. 
Roebling*s  Sons  Co.,  John  A.,  Trenton, 

N.  J. 

ROME  WIRE  CO..  Rome,  N.  Y.  (See 
display  adv.  pages  1247.) 

Safety  Insulated  Wire  & Cable  Co..  114 
Liberty  St..  New  York.  N.  Y.  "Safety.’' 
SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  "Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.  Pittsburgh,  Pa.  "Stan- 
dard.” 

TNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 
VIRE  CHIEF,  TELEPHONE.— A person 
o has  charge  of  the  maintenance  of  out- 
e wires  and  cables  and  often  of  th*» 
truments. 

VIRE  CLIPS. — See  Clips,  wire  rope. 
/IRE  CONNECTORS. — See  Connectors, 
d:  Connectors,  emergency;  Connectois, 
-tension,  separable;  Connectors,  solder- 
i;  Connectors,  spring  clip. 


'IRE,  COPPER,  BARE,  TRANSMIS- 
N LINE,  ETC. — On  lines  where  th^ 
age  is  too  high  to  permit  work  being 
e on  them  by  ordinary  means  the  ex- 
se  of  insulation  is  not  warranted  and 
omitted  except  where  required  by 
nances.  Solid  copper  wire  is  usually 
1 -drawn  as  used  for  overhead  lines, 
tranded  form  both  annealed  and  hard- 
en conductors  are  used.  The  strength 
ard -drawn  wire  is  from  55,000  to  65,000 
per  square  inch,  that  of  annealed 
f being  from  35.000  to  45,000  lbs.  per 
re  inch.  Hard- drawn  is  preferable 
transmission  and  for  long  spans,  but 
aled  wire  has  advantages. for  dlstrlbu- 
lines.  Hard  drawn  copper  wire  is 
used  extensively  in  the  smaller  sizes 
elephone  lines.  Also  see  Wire,  trolley. 


mufacturers: 


oy  Meta]  Wire  Co.,  154  Nassau  St., 
Jew  York,  N.  Y. 

TERICAN  BRASS  CO.,  THE,  Water- 
ury.  Conn.  Bare  copper  wire  put  un 
s wanted.  In  coils  or  on  reels.  Soft 
nd  hard-drawn  for  Insulating;  medium 
ard  drawn  for  power  transmission 
nes;  hard  drawn  for  telephone  and 
olley  lines.  Flat  copper  wire  for 
-mature  and  field  colls.  Fine  copper 
ire  for  all  electrical  purposes.  (For 
►cation  of  mills  and  factories,  sec 
phabetical  listing  under  firm  name.) — 
dv. 

erican  Copper  Products  Corp.,  200 
roadway.  New  York,  N.  Y. 
erican  Electrical  Works,  Phillipsdale, 
I.  "Emelectric.” 

ERICAN  INSULATED  WIRE  & 
ABLE  CO.,  954  W.  21st  St.,  Chicago, 
"American  Brand.”  (See  display 
Iv.  page  1250.) 

3RICAN  STEEL  & WIRE  CO.,  sales 
Ices  in  principal  cities.  See  display 
v.  page  1240  for  list  of  offices  and 
ustrations  and  descriptions  of  our 
oducts.  We  manufacture  a complete 
e of  trolley  wire,  also  bare  wires  and 
bles  to  meet  any  specification. — Adv. 
CONDA  COPPER  MINING  CO.. 
lling  Mills  Department,  Sales  Office, 
Conway  Bldg.,  Chicago,  111.  The 
npany’s  mill  at  Great  Falls,  Montana, 
the  only  plant  of  its  kind  located 
st  of  the  Mississippi  river.  The  ad- 
ltages  of  this  location  for  shipments 
middle-western  and  western  points 
luite  apparent.  Every  step  from  the 
ling  of  the  ore  to  the  shipping  of  the 
shed  wire  is  conducted  under  Ana- 
da  supervision  and  direction.  All 
es  for  telephone,  telegraph,  power 
nsmission  and  all  industrial  uses  are 
wn  from  Anaconda  electrolytic  cop- 
, the  average  metallic  impurity  con- 
t of  which  is  less  than  1/100  of  1%. 
display  advertisement  on  page  1246. 
dv. 

DEN  MFG.  CO..  2300  S.  Western 
Chicago,  111. 

eport  Brass  Co.,  Bridgeport,  Conn. 
lono-Electric.” 


Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada.” 

Chase  Metal  Works,  236  Grand  St., 
Waterbury,  Conn. 

CHICAGO  INSULATED  WIRE  & MFG. 
CO.,  Sycamore,  111.  (See  display  adv. 
page  1249.) 

Copper  Clad  Steel  Co.,  Rankin,  Pa. 
"Copperweld.” 

DUDLO  MFG.  CO..  Wall  St.,  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
B&rr6 

Hungerford  Brass  & Copper  Co.,  U.  T.. 
80  Lafayette  St.,  New  York,  N.  T. 
"Star  Brand.” 

ILLINOIS  WIRE  & CABLE  CO.,  Syca- 
more, 111.  "Illinois.”  (See  display 
adv.  page  1250.) 

Josyin  Mfg.  & Supply  Co.,  133  W.  Wash 
ington  St..  Chicago,  111. 

Monarch  Electric  & Wire  Co.,  624  W. 
Adams  St.,  Chicago,  111.  "Monarch.” 

National  Conduit  & Cable  Co.,  Inc.. 
Hastings-on-Hudson,  N.  Y. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

PHILLIPS  WIRE  CO.,  Pawtucket,  R. 
I.  "Phillips.” 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.,  manu- 
factures a complete  line  of  round,  flat, 
square,  bare  and  tinned,  soft  and  hard 
drawn  copper  wire,  performing  every 
Manufacturing  operation  from  the  wire 
bar  to  the  finished  article.  The  diamond 
dies  through  which  the  wire  is  drawn 
are  manufactured  in  the  company’s  own 
plant  and  are  accurate  as  to  gauge. 
Special  methods  of  annealing  the  wire 
insure  uniform  softness.  Rome  wire 
standard  specifications  require  that 
round  copper  wire  must  be  uniformly 
cylindrical,  smooth,  free  from  splinters, 
cracks  or  laminations  and  clean;  that 
the  tinned  wire  must  be  uniformly  tin 
coated,  clean  and  free  from  lumps, 
spots,  kinks,  scraped  surface  or  corro- 
sion. The  soft  bare  and  tinned  round 
copper  wire  shall  be  thoroughly  an- 
nealed after  the  last  drawing  operation, 
and  must  be  thoroughly  soft  through- 
out. Conductivity  of  copper  used  shall 
not  be  less  than  98  per  cent,  and  the 
conductivity  of  the  tinned  wire  shall 
not  be  less  than  96  per  cent,  100  per 
cent  conductivity  being  based  on  cop- 
per having  a resistance  of  0.1530  ohms 
per  meter  gram  at  20  deg.  C.  For  the 
purpose  of  calculating  weights,  cross 
sections,  etc.,  the  specific  gravity  of 
copper  shall  be  taken  as  8.89  at  20  deg. 
C.  Tensile  strength  and  elongation 
standards  are  strict,  ranging  from  40,- 
000  lbs.  ultimate  tensile  strength,  and 
17  per  cent  minimum  elongation  in  10 
ins.,  for  the  0.003  to  0.007  in.  soft  an- 
nealed bare  and  tinned  round  copper 
wire,  up  to  36,000  lbs.  ultimate  tensile 
strength  and  35%  minimum  elongation 
for  all  wire  over  0.460  ins.  in  diameter. 
For  bare  wire  the  average  variation  in 
diameter  does  not  exceed  1 per  cent 
above  or  below  the  nominal  gauge  on  all 
sizes  heavier  than  .0100  in.  nor  more  than 
.0001  ins.  for  the  smaller  sizes.  Tinned 
wire  diameter  does  not  exceed  3 per  cent 
above  nor  1 per  cent  below  the  nominal 
gauge  on  all  sizes  heavier  than  .0100 
ins.  nor  vary  more  than  .0003  Ins.  above 
or  .0001  ins.  below  for  the  smaller 
sizes.  The  quality  and  thickness  of 
the  tin  coating  on  tinned  wire  is  sub- 
jected to  a standard  test  with  hydro- 
chloric acid,  and  a high  standard  of  tin- 


Rome  Bare  Copper  Wire 


ning  is  required  in  all  sizes.  Rome 
wire  is  furnished  in  continuous  lengths, 
such  joints  as  necessary  being  so  made 
that  the  wire  at  that  point  is  identical 


in  softness  and  dimensions  with  the 
rest  of  the  wire  and  guaranteed  to 
have  95  per  cent  of  its  strength.  Cer-, 
tain  standards  for  coiling,  reeling  and 
spooling  bare  and  tinned  copper  wire 
are  followed  but  wire  will  be  wound  on 
order  to  special  specifications  if  desired. 


Rome  Bare  Copper  Wire 


Hard  drawn  bare  and  tinned  copper 
wire  can  be  furnished  in  all  sizes, 
standards  ranging  from  0.040  ins.  in  di- 
ameter up  to  0.460  ins.  Rome  wire 
standard  specifications  require  that  the 
0.040  ins.  wire  shall  have  a minimum 
ultimate  tensile  strengh  of  67,000  lbs. 
per  sq.  in.  and  a minimum  elongation 
in  10  ins.  of  0.7  per  cent.  The  0.460 
in.  wire  shall  have  a minimum  ultimate 
tensile  strength  of  49,000  lbs.  per  sq. 
in.  and  a minimum  elongation  in  10 
ins.  of  3.75  per  cent.  For  other  Rome 
Wire  products  see  display  advertise- 
ment on  page  1247. — Adv. 

Standard  Underground  Cable  Co.,  West* 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Stan- 
dard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 

WIRE,  COPPERCLAD,  STEEL.— The 
strength  of  steel  being  greater  than  that 
of  copper,  copperclad  steel  wire  has  been 
developed  for  use  where  economy  of  first 
cost  Is  a factor  and  the  load  is  relatively 
small.  The  copper  coating  Increases  the 
conductivity  and  protects  the  steel  from 
corrosion.  This  wire  has  also  been  used 
for  lightning  protective  grounded  wire 
above  transmission  lines  with  good  effect. 

Manufacturers: 

A- A Wire  Co.,  Inc.,  60  E.  42nd  St.,  New 
York,  N.  Y. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada.” 

Copper  Clad  Steel  Co.,  Rankin,  Pa. 
"Copperweld.” 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit,  Mich.  "De- 
troit.” 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelpha,  Pa. 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  "Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Stan- 
dard.” "C.  C.  C.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S.” 

WIRE  CUTTERS.— See  Cutters,  wire. 

WIRE,  DECK.— See  Cord,  flexible,  deck 
or.  marine. 

WIRE. DRAWING  Dl  ES.— Devices  for 
reducing  the  diameter  of  wires,  consist- 
ing of  blocks  of  hardened  alloy  steel  for 
the  larger  sizes  and  diamonds  for  tho 
smaller  sizes,  each  perforated  with  a hole 
of  successively  smaller  diameter  until  the 
last  die.  which  has  the  exact  diameter  of 
the  finished  wire.  The  dies  have  bell- 
shaped entrance  and  exit  edges.  The  wire 
is  drawn  through  the  dies  and  wound  on 
a drum  and  is  reduced  to  the  final  size  in 
several  stages. 
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Manufacturers: 


Eby  Mfg.  Co..  H.  H..  13th  & Wallace 
Sts.,  Philadelphia,  Pa. 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

Midwest  Mfg.  Co..  117  N.  Wells  St..  Chi- 
cago, 111. 


New  England  Wire  Machinery  Co.,  Water 
Front  St.,  New  Haven,  Conn. 

VIANNEY  WIRE  DIE  WORKS,  1 Union 
Sq.,  New  York.  N.  Y.  Diamond  dies 
for  drawing  all 
kinds  of  metals 
made  from  se 
lected  dia- 
monds, the 
weights  of 
which  are  guar- 
anteed  and 
stamped  on  the 
mountings.  All 
sizes  can  be 
supplied  from 
the  New  York 
Viannev  plant,  which  al- 

niamnnH  nu  80  kCGpS  in  TO' 

Diamond  Die  pair  wornout 

diamond  dies.  Drilling  plants  are  lo- 
cated at  Trevoux  and  Vezeronce.  in 
France. — Adv. 


WIRE  DRAWING  MACHINES  AND 
BENCHES. — Machines  consisting  of  a 
line  or  series  of  drawing  dies  of  succes- 
sively smaller  diameters  and  rotating 
mandrels  between  each  pair  of  dies.  The 
mandrels  are  connected  to  a common  driv- 
ing mechanism  through  gearing.  A large 
coil  of  copper  "rod”  is  placed  at  one  end 
and  drawn  through  the  dies,  becoming 
smaller  in  diameter  as  it  passes  through 
each  die.  It  is  wrapped  around  each 
mandrel  two  or  three  times  to  give  a 
uniform  and  steady  tension  as  it  passes 
each  die.  The  gearing  of  the  mandrels  is 
such  that  those  handling  the  smaller  diam- 
eter wire  will  wind  up  more  than  the  first 
mandrel  which  winds  the  wire  as  it  leaves 
the  first  die.  This  gives  a steady  tension 
and  also  makes  up  for  the  increased  length 
of  the  wire  as  it  progresses  through  the 
machine.  In  some  machines,  the  mandrels 
run  In  water  or  in  a cooling  and  lubricat- 
ing compound.  The  dies  are  also  cooled, 
as  the  friction  in  the  dies  heats  them  up 
as  well  as  the  wire.  Since  the  mandrels 
and  dies  are  mounted  on  a large  raised 
horizontal  olatform  resembling  a bench, 
these  machines  are  commonly  called  wir3- 
drawing  benches. 

Manufacturers: 

Langelier  Mfg.  Co.,  Arlington,  Cranston. 
R.  I. 

Standard  Machinery  Co.,  Auburn,  R.  I. 
(P.  O.  address.  Elmwood  Station, 
Providence,  R.  I.) 

Vaughn  Machinery  Co.,  The,  Cuyahoga 
Falls,  Ohio. 


WIRE,  ELEVATOR. — See  Cable,  elevator 
trolley,  lighting  and  signaling. 

WIRE,  ENAMELED,  MISCELLANEOUS. 
— Copper  conductors  provided  with  a hard 
elastic  insulating  covering  of  enamel  ap- 
plied in  thin  successive  coats  and  baked  on 
at  a high  temperature.  The  coating  is 
not  affected  by  moisture,  ordinary  solvents 
or  moderately  high  degrees  of  heat. 
Enameled  wire  is  used  largely  for  winding 
magnet  coils,  induction  coils,  etc.,  where 
a saving  of  space  is  realized  because  of 
the  thinner  insulation.  The  coils  can  i;e 
worked  at  higher  temperatures  and  need 
not  be  so  thoroughly  protected  against 
moisture.  Enameled  wire  is  also  coming 
into  extensive  use  in  other  lines,  such  as 
for  telephone  cables,  where  it  not  onlv 
permits  a smaller  cable  but  effects  a sav- 
ing in  the  cost  of  manufacture,  because 
of  the  large  increase  in  the  price  of  silk 
floss,  which  was  formerly  used.  Other 
application  of  it  are  for  field  and  arma- 
ture coils,  especially  on  small  motors, 
ignition  coils,  high-resistance  receivers  for 
radio  telephony  and  telegraph,  small  trans- 
former windings,  etc. 


Manufacturers: 

ACME  WIRE  CO.,  THE.  Dixwell  Ave., 
New  Haven.  Conn.  "Acme.”  (See 
display  adv.  page  1248.) 

American  Electrical  Works,  Philllpsdale. 
R.  I.  "Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  officss  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  enameled  magnet  wire.  Send 
for  special  bulletin. — Adv. 


BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Canada  Wire  & Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada.” 

DOWNEY  CO..  GILBERT  H..  7 S.  17tli 
St.,  Philadelphia,  Pa 

DUDLO  MFG.  CO.,  Wall  St..  Fort 
Vr^»(Vne,  Ind.  (See  display  adv.  page 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

INDEPENDENT  LAMP  & WIRE  CO., 
1"37  Rroa^wav  New  jsj.  y.  (See 

display  adv.  pages  1251.) 

MARING  WIRE  CO.,  Clav  & 8th  Sts, 
Muskegon.  Mich.  “Maring  Process.” 

Philadelphia  Insulated  Wire  Co.,  200  N 
3rd  St..  Philadelphia.  Pa. 

Phillips  Electrical  Works,  Ltd..  Eugene 
F..  Montreal.  Que.,  Can. 

P.oebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See 
disp’ay  adv.  page  1247.) 

Toledo  Enameled  Wire  Products  Co., 
The.  1345-1349  Miami  St.,  Toledo,  Ohio. 
“Tnlpdo^arnel  ” 

Western  Electric  Co..  Tnc.,  195  Broad- 
way. New  York.  N.  Y. 

WIRE,  FISH. — See  Tapes  or  wires,  steel 
fish. 


F,XTURE-1 Copper  conductors  of 
No.  18  or  16  A.  W.  G.  generally  nrovid.^d 
with  1/64  in.  or  1/32  in.  rubber  insulation 
and  an  outer  impregnated  braid  of  s»lk 
or  cotton.  Fixture  wire  Is  made  with 
either  single  or  stranded  conductors. 
Asbestos,  applied  and  impregnated  with 
a binding  cement,  is  sometimes  used  In 
place  of  the  rubber.  F’vture  w<r°  u 
used  for  the  internal  wiring  of  lighting 
fixtures,  brackets,  chandeliers,  etc.,  espe- 
cially where  it  must  be  drawn  into  arms 
or  stems  of  small  diameter,  hence  the 
need  for  a small  wire.  Where  the  fixtures 
ore  subjetced  to  temperatures  exceeding 
120°  F..  asb°stos-insulated  or  other  heat- 
resisting  fixture  wire  is  required. 

Manufacturers: 


AMERICAN  STEEL  & WIRE  CO.,  sal^s 
offices  in  principal  cities.  S^e  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  W«  manufacture  a full  line 
of  "Americore”  fixture  wires — Adv. 

ATLANTIC  INSULATED  WIRE  A 
CABLE  CO..  52  Vanderbilt  Ave..  New 
York,  N.  Y.  "Dolphin.”  "Neptune.” 
"Triton.”  (See  displnv  adv.  page  1252.) 

Bav  State  Insulated  Wire  & Cable  Co.. 
Hvde  Park.  Mass. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave..  Chicago.  111.  "Beldenite,”  "Bei- 
den.” 

Bishop  Gutta-Percha  Co..  420-430  E.  25th 
St..  New  York,  N.  Y.  "Balata.”  "Par- 
axel.”  "Bishop  Standard,”  "Bishop 
Snecial.”  "Hytest.” 

Boston  Insulated  Wire  A Cable  Co., 
Boston.  Mass.  “B.  I.  W.” 

Canada  Wire  A Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West.  Toronto,  Ont.,  Can 
"Canada.” 


Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display  adv.  pages  1302-1304.) 

Okonite  Co.,  The,  Canal  St.,  Passaic.  N. 
J.  "Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia.  Pa. 

ROCKBESTOS  PRODUCTS  CORP.,  P. 
O.  Drawer  1102.  New  Haven.  Conn. 

Roebling’s  Sons  Co.,  John  A.,  Trenton. 
N.  J. 

ROME  WIRE  CO.,  Rome.  N.  Y.  Rome 
rubber  covered  fixture  wire  is  manu- 
factured in  strict  accordance  with  the 
National  Electric  Code  Standard,  using 
such  material  and  employing  manufac- 
turing methods  approved’  by  the  Un- 
derwriters Laboratories.  The  No.  18 
stranded  fixture  wire  has  an  insulat- 
ing wall  1/64  in.  thick.  All  Rome  fix- 
ture wires  are  made  of  either  solid  or 
stranded  tinned  copper  conductors,  in- 
sulated with  vulcanized  rubber,  covered 
with  a single  braid  of  cotton,  saturated 
with  black  weatherproof  compound  and 
smoothly  polished.  Both  light  and 
heavy  insulation  can  be  furnished,  that 
having  1/64  in.  insulation  being  ap- 
proved by  the  Underwriters’  Labora- 
tories for  arms  of  fixtures  not  exceed- 
ing 24  ins.  in  length  and  to  supply  not 
more  than  16  c.p.  or  its  equivalent. 
The  heavily  insulated  fixture  wire  is 
made  in  accordance  with  the  Under- 
writers’ Laboratories  code  rules  and 
may  be  used  for  other  purposes  than 
electric  light  fixtures.  Rome  fixture 
wire  may  be  identified  by  the  one  yel- 
low and  one  green  thread  woven  to- 
gether in  braid  the  entire  length  of  the 
coil.  It  is  manufactured  in  No.  18 
gage  with  Insulation  of  either  * in. 
or  jfo  in.  thick.  No.  16  gage  with 
***>  In.  insulation  and  No.  14  gage  with 
A in.  insulation.  For  other  Rome  Wire 
products  see  display  advertisement  on 
page  1247. — Adv. 

Safety  Insulated  Wire  A Cable  Co.,  114 
Liberty  St..  New  York,  N.  "Y.  "Safetv.” 

SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston.  Mass.  "Sim- 
core.” 

Standard  Underground  Cable  Co.,  Wcst- 
inghouse  Bldg..  Pittsburgh,  Pa.  "Stan- 
dard.” 

UNITED  STATES  RUBBER  CO..  New 
York,  N.  Y.  "Paracore”  fixture  wires 
are  rubber  insulated  for  300  volts.  Adv. 

Wolf  & Davis.  71-73  Spring  St..  New 
York,  N.  Y. 

WIRE,  FLAMEPROOF,  OR  STATION 
CABLE. — Copper  conductors  having  two  or 
more  braids  of  cotton  impregnated  with  a 
flame-resisting  compound  for  use  in  dry 
places  on  switchboards  or  where  subject 
to  moderate  heat  normally  and  the  pos- 
sibility of  an  occasional  short-circuit  in 
neighboring  conductors.  If  ordinary  in- 
flammable insulation  were  used,  there 
would  be  danger  of  a quick  spread  of 
fire  from  one  conductor  to  another.  Also 
see  Cable,  switchboard;  Wire,  asbestos- 
covered. 

Manufacturers: 


Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W.,  Toronto,  Ont..  Cnn. 

D * W FUSE  WORKS  OF*  GENERAL 
ELECTRIC  CO..  Providence.  R.  I. 
"Deltabeston.”  See  Wire,  asbestos 
covered.  Adv. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
A Albert  St.,  Detroit,  Mich.  "De- 
troit.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tadv.  N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co..  81  E.  Ross  St.,  Wilkes- 
Barre.  Pa. 

INDEPENDENT  LAMP  A WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (S'e 
display  adv.  page  1251.) 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  Under  its 
trade  name  "Paranite,”  this  company 
makes  fixture  wire  solid  conductor, 
single  braid,  in  sizes  from  No.  14  to  6. 
B.  & S.,  solid  conductor,  double  braid 
in  sizes  from  No.  14  to  No.  4 B.  & S., 
solid  duplex  conductor,  double  braid, 
for  conduit  work,  in  sizes  from  No.  14 
to  No.  6 B.  & S.  All  of  the  above  are 
made  in  stranded  conductors  of  the 
same  nominal  size  as  the  solid.  See 
display  advertisement  on  pages  1235- 
1239. — Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 


American  Electrical  Works,  Phillipsda’e. 
R.  I.  "Emelectric.” 

AMERICAN  STEEL  A WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offic°s  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  fireproof  cable,  high  voltage 
cables  for  interior  service,  protected  by 
heavy  braids  and  thoroughly  flameproof 
to  give  exceptionally  good  protection. — 
Adv. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111. 

Canada  Wire  A Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto.  Ont.,  Can. 
"Canada.” 

Canadian  General  Electric  Co.,  Ltd..  2*.2 
King  St..  W.,  Toronto,  Ont.,  Can. 

Detroit  Insulated  Wire  Co.,  4561-46*7 
Wesson  Ave..  Detroit.  Mich.  "Detroit.” 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.1 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  dis- 
play adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St..  Wilkes- 
Barre.  Pa. 

INDIANA  RUBBER  A INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  "Paranite" 
twisted  flame  proof  or  jumper  wire  Is 
made  in  sizes  22,  20  and  19  B.  A S. 
Conductors  are  soft  drawn  tinned  cop- 
per rubber  Insulated,  braided  and  then 
saturated  with  flameproof  compound. 
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For  other  "Paranite”  products,  see  dis- 
play advertising  on  pages  1235-1239. — 
Adv. 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 
National  India  Rubber  Co..  Bristol.  R.  I 
Okonite  Co..  The,  Canal  St.,  Passaic,  N. 
J.  "Okonite." 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St.,  Philadelphia.  Pa. 

ROCKBESTOS  PRODUCTS  CORP.,  P. 

0.  Drawer  1102,  New  Haven,  Conn. 
Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Libert'’  St  New  York  N v “Safetv  ’ 
SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Itandard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stan- 
dard." 

INITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.  “U.  S.“ 
/IRE,  FLEXIBLE  CORD.— See  Cord, 
ible  (10  types.) 

(IRE  FUSE— See  Fuse,  wire  and  strip. 
fIRE  GAGES.— See  Gages,  wire;  Gages, 
‘-measuring. 

IRE-GALVANIZING  MACHINES 

aratus  for  passing  iron  or  steel  wire 
t continuous  process  through  a bath 
fiolten  zinc  or  an  electroplating  bath 
•rovide  a galvanized  protective  coat-. 

tnufacturers: 

march  Electric  & Wire  Co..  62%  W 
Ldams  St.,  Chicago,  III.  “Monarch.” 

S.  Electro  Galvanizing  Co.,  32-34 
tockton  St..  Brooklyn,  N.  Y. 

RE,  GERMAN  SILVER. — A high-re- 
lce  wire,  now  generally  called  “nickel - 
*”  and  described  under  Wire,  resis- 

RE  GRIP. — Trade  name  for  wood 
ling  made  by  the  Mitchell  Moulding 
15th  St.  & Circle  Ave.,  Forest  Park, 

IE  GRIPS.— See  Grips,  wire. 

IE,  GUY. — See  Strand,  galvanized 

IE,  HEATER  OR  STOVE.— A wire 
or  wiring  electric  stoves  and  ranges 
boiler  rooms,  drying  ovens  and 
r places  of  excessive  heat  and  low 
re.  It  is  made  in  sizes  larger  than 
5 A.  W.  G.  and  Is  Insulated  with 
mated  asbestos  with  a protective 
i g of  braided  cotton.  Also  see  Cord 
. portable  heater;  Wire,  asbestos- 
I. 

ifacturers: 

Metal  Wire  Co.,  154  Nassau  Si.., 
v York,  N.  Y. 

RICAN  ELECTRICAL  HEATER 
, Woodward,  Burroughs  A Cass 
s.,  Detroit.  Mich, 
ican  Insulating  Machinery  Co., 
•hill  & Huntingdon  Sts..  Philadel- 
„ Pa.  “American.” 

1ICAN  STEEL  & WIRE  CO.,  sales 
ss  in  principal  cities.  Sre  display 
page  1240  for  list  of  offices  and 
trations  and  descriptions  of  our 
nets.  We  manufacture  a complete 
of  heater  or  stove  wire. — Adv. 

EN  MFG.  CO.,  2300  S.  Western 
Chicago,  III. 

rd  Electric  Co.,  Inc.,  9 Church 
s.Tew  York,  N.  Y. 
an  General  Electric  Co.,  Ltd.,  212 
Sts..  W.,  Toronto,  Ont.,  Can. 

7 FCSE  WORKS  OF  GENERAL 
7TRIC  CO.,  Providence,  R.  1. 
abeston."  See  Wire,  asbestos- 
ed.  Adv. 

:AL  ELECTRIC  CO..  Schenec- 
N.  Y.  (See  adv.  pages  1203-1223.) 
ar  Heating:  A Lighting  Co.,  220 
5t..  Brooklyn.  N.  Y.  “Gold.” 
5HAW  ELECTRIC  CABLE  CO., 
St.,  Yonkers.  N.  Y.  (See  dis- 
dv.  pages  1244-1245.) 

INDENT  LAMP  & WIRE  CO., 
roadway,  New  York,  N.  Y.  See. 
r adv.  page  1251.) 

"rank  W.,  289  Congress  St.,  Bos- 
ass. 

Co..  The,  Canal  St.,  Passaic,  N. 
:onite.” 

>hla  Insulated  Wire  Co.,  200  N 
Philadelphia,  Pa. 

VI RE  CO..  Rome  N.  Y.  (Sec 
adv.  page  1247.) 

ISTOS  RRODITCTS  CORP.,  P. 
wer  1102.  New  Haven.  Conn. 


Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Safety  Insulated  Wire  & Cable  Co..  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Stan- 
dard.” 

Textile  Machine  Works,  Reading,  Pa. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

WIRE,  IGNITION.— See  Wire,  automo- 
bile ignition. 

WIRE-INSULATION  WINDING  MA- 
CHINES.— These  are  the  machines  in 
which  the  cotton  or  silk  insulation  is 
wound  onto  wire.  The  wire  is  drawn 
through  the  machines,  passing  through  a 
number  of  guiding  blocks.  A revolving 
head  is  used  to  carry  the  insulating  yarn, 
which  Is  applied  In  a group  of  strands. 
The  lay  of  the  insulation  is  determined 
by  the  relative  speeds  of  the  revolving 
heads  and  of  the  wire  passing  through. 
After  the  wire  passes  through  one  head  it 
has  one  serving  or  layer  of  insulation  on 
It.  It  then  goes  through  another  head, 
which  usually  revolves  In  the  opposite 
direction  so  that  the  superposed  servings 
are  of  opposite  direction.  This  helps  to 
prevent  unwrapping  of  the  insulation.  The 
wire  may  pass  through  another  head  and 
have  a third  serving  applied  also,  after 
which  it  is  coiled  on  large  spools  or  reels 
for  impregnation  or  other  treatment,  if  de- 
sired. 

Manufacturer: 

American  Insulating  Machinery  Co., 
Philadelphia,  Pa. 

WIRE,  IRON  CORE,  FOR  INDUCTION 
COILS,  ETC. — Iron  wire  In  bundles  is  used 
almost  entirely  for  the  core  of  Induction 
coils  or  spark  coils,  and  when  wound  into 
a ring,  as  the  core  for  telephone  repeating 
coils.  A very  high-grade  of  pure  soft  iron 
Is  required  for  this  purpose,  as  the  mag- 
netic properties  depend  upon  the  chemical 
properties,  heat  treatment  and  mechanical 
treatment.  Impurities  in  the  iron  decrease 
its  permeability  and  increase  the  iron 
losses.  Norway  or  Swedish  iron  has  been 
generally  acknowledged  as  the  best  grade 
of  wrought  Iron  and  is  used  largely  for  this 
purpose.  Some  domestic  iron,  doubly  re- 
fined and  specially  annealed  in  covered 
boxes  an<J  allowed  to  cool  very  slowly  is 
also  used  with  good  results. 

Manufacturers: 

American  Rolling  Mill  Co.,  The,  Middle- 
town.  Ohio.  “Armco.” 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111. 

Roebling’s  Sons  Co..  John  A.,  Trenton, 
N.  J. 

Seneca  Wire  Mfg.  Co.,  Fostorla,  Ohio. 
“Seneca.” 

WIRE.  IRON  LINE.  TELEGRAPH  AND 
TELEPHONE. — Iro»  line  wire  is  used  on 
some  sections  of  telephone  and  telegraph 
lines,  especially  where  initial  line  construc- 
tion economy  Is  desired  and  long  spans  are 
required.  To  a limited  extent  it  has  been 
used  for  rural  light  and  power  lines.  The 
type  generally  used  is  known  as  “Extra 
Best  Best”  (E.  B.  B.)  iron  wire.  It  has  a 
much  lower  conductivity  than  copper  and 
larger  sizes  must  be  used  if  line  loss  is  to 
be  kept  down.  CopDer  is  becoming  more 
common  now,  and  for  very  long  lines  is 
used  almost  exclusively. 

Iron  wire  in  the  other  grades.  “Best 
Best”  and  steel  are  also  used  in  some 
places.  Best  Best  is  used  by  telephone 
companies  and  steel  is  used  for  short  dis- 
tances where  exceptionally  long  spans  are 
unavoidable  and  where  conductivity  must 
be  sacrificed  for  strength.  Steel  and  iron 
wire  are  usually  measured  by  the  Birm- 
ingham wire  gage.  Nearly  all  iron  wire 
Is  carefully  galvanized  to  prevent  corro- 
sion and  a small  amount  is  covered  with 
a rubber  coating  and  a weather-proof 
braid.  Also  see  Wire,  copper,  bare,  trans- 
mission line,  etc. 

Manufacturers: 

American  Electrical  Works.  Phillipsdale, 
R.  I. 

American  Rolling  Mill  Co.,  The.  Middle- 
town.  Ohio.  “Armco.” 

AMERICAN  INSULATED  WIRE  & 
CABLE  CO.,  Chicago,  111.  “American 
Brand”  BB  and  EBB  steel  and  Iron 
telegraph  and  telephone  wire  is  guar- 
anteed to  meet  the  required  laboratory 
tests.  It  Is  made  with  both  double  and 
triple  braids  in  sizes  No.  18  to  No.  4 
BWG,  with  the  same  care  that  our 
standard  weatherproof  copper  wire  is 
made.  See  page  1250. — Adv. 
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AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  iron  line  wire  for  telephone  and 
telegraph  purposes. — Adv. 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit.  Mich.  “Detroit.” 

Gulf  States  Steel  Co.,  Brown-Marx  Bldg., 
Birmingham,  Ala. 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

Indiana  Steel  & Wire  Co.,  Muncle,  Ind. 
. Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Monarch  Electric  A Wire  Co.,  624  W. 
Adams  St.,  Chicago,  111.  “Monarch.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

WIRE,  LEAD  COVERED.— See  Cable, 
lead-covered,  miscellaneous;  Cable,  lead- 
covered,  power  types;  Cable,  telegraph  and 
telephone,  aerial  and  underground. 

WIRE,  LEADING  OR  CONNECTING.— 
See  Wire,  blasting. 

WIRE,  MAGNET,  ASBESTOS-COV- 
ERED.— Wire  for  winding  electromagnet  or 
solenoid  coils  that  are  subject  to  consider- 
able heating  is  sometimes  asbestos-covered. 
This  covering  can  withstand  much  higher 
temperatures  than  cotton,  silk  or  enamel. 
It  is  therefore  used  for  the  magnet  coils 
of  arc  lamps,  lifting  magnets,  field  magnets 
of  furnace- regulating  and  other  heat- 
exposed  motors,  and  for  similar  windings 
subjected  to  high  temperatures. 

Manufacturer: 

D A W FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I.  See 
Wire,  asbestos  covered. — Adv. 

WIRE,  MAGNET,  COTTON  OR  SILK- 
COVERED. — Copper  wire  in  sizes  from 
Nos.  16  to  40  A.  W.  G.  wound  with  either 
one  or  two  layers  of  silk  or  cotton  thread. 
Used  on  solenoid  or  electromagnet  coils  and 
for  windings  where  high  temperature, 
moisture  and  the  action  of  destructive 
fluids  or  fumes  are  not  present.  Single 
cot  ton -covered  wire  is  often  designated 
S.  C.  C. ; double,  D.  C.  C.  Likewise  for 
silk,  S.  S.  C.  and  D.  S.  C. 

Manufacturers: 

ACME  WIRE  CO.,  THE,  main  office  and 
plant.  New  Haven,  Conn.  Branch  of- 
fices at  New  York,  Chicago  an?T  Cleve- 
land. Manufacturers  of  Magnet  Wire 
in  all  the  standard  insulations,  compris- 
ing enamel,  cotton  and  silk,  and  also 
combination  of  enamel  and  cotton 
(“Cottonite”)  and  of  enamel  and  silk 
(“Silkenite”).  Also  specialists  in  wind- 
ing all  types  of  coils  in  quantities  to 
engineer’s  specifications.  See  adver- 
tisement on  page  1248. — Adv. 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric." 

American  Enameled  Magnet  Wire  Co., 
Muskegon.  Mich.  “American.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  magnet  wire,  cotton  or  silk  cov- 
ered, round,  rectangular  or  square;  also 
paper-covered  and  asbestos-covered. — 
•Adv. 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Shield  Brand.” 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  Manufacturer  of 
enameled,  silk  and  cotton -covered  mag- 
net wires;  rubber-covered  wires  and 
cables;  telephones  and  wireless  cords 
and  cordage;  colls  and  coil  windings; 
braided  and  stranded  copper  cables, 
and  pigtails,  terminals  and  connectors. 
— Adv. 

Canada  Wire  & Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont.,  Can. 

CHICAGO  INSULATED  WIRE  & MFG. 
CO.,  Sycamore,  111.  (cotton).  (See  dis- 
play adv.  page  1249.) 

DOWNEY  CO..  GILBERT  H.,  7 S.  17th 
St.,  Philadelphia,  Pa. 

DUDLO  MFG.  CO..  Wall  St..  Fort  Wayne, 
Ind.  (See  display  advertisement  on 
page  1250.) 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.  (See  adv.  pages  1203-1223.) 
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Gottschalk  Mfg.  Co.,  John  W.,  Philadel- 
phia Pa.  “Wizard." 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

MARING  WIRE  CO.,  Clay  & 8th  Sts., 
Muskegon,  Mich.  “Maring  Process." 

Massachusetts  Electric  Mfg.  Co.,  11  Mar- 
gin St.,  West  Lynn,  Mass.  “Massa- 
chusetts." 

National  Conduit  & Cable  Co.,  Inc.,  Has- 
tings-on-Hudson,  N.  Y. 

New  England  Electrical  Works,  Lisbon, 
N.  H. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F..  Montreal,  Que.,  Can. 

Reliable  Machine  Co.,  The,  1188  Main 
St.,  Bridgeport,  Conn. 

ROCKBESTOS  PRODUCTS  CORP.,  P.  O. 
Drawer  1102,  New  Haven,  Conn. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Rome  Electrical  Co.,  Rome,  N.  Y. 

ROME  WIRE  CO.,  Rome.  N.  Y.  Rome 
silk  and  cotton  magnet  wire,  round,  flat 
and  square  is  guaranteed  accurate  as 
to  gage  and  uniform  thickness  of  in- 
sulation, conforming  to  the  most  ap- 
proved standards.  It  can  be  furnished 
with  single,  double  or  triple  coverings 
of  silk  or  cotton.  Magnet  wire  can  be 
furnished  to  meet  any  special  require- 
ments if  desired,  but  Rome  Wire 
standard  specifications  cover  types  and 
sizes  suitable  for  all  ordinary  purposes. 
The  insulation  of  single,  double  or 
triple  cotton  covered  wire  consists  of 
one,  two  or  three  layers  of  unbleached 
cotton  yarn.  Each  wrapping  of  yarn  is 
firmly  applied  and  is  continuous  and 
free  from  "skips."  The  completed 
wrappings  form  a smooth,  continuous 
and  uniform  insulation  at  all  points  on 
the  wire.  In  double  and  triple  covered 
wire  the  wrappings  are  wound  right 
and  left,  hand  alternately.  All  wire  is 
furnished  in  continuous  lengths,  free 
from  joints,  necessary  Joints  being  so 
made  that  the  bare  wire  at  that  point 
is  identical  in  softness  and  dimensions 
with  the  rest  of  the  wire  and  has  at 
least  95%  of  its  strength.  The  method 
of  spooling  and  coiling  is  illustrated, 


Rome  Magnet  Wire 


each  spool  or  reel  containing  only  one 
piece  of  wire.  The  bare  wire  used  in 
Rome  silk  and  cotton  magnet  wire  con- 
forms to  the  general  rigid  specifica- 
tions of  Rome  bare  copper  wire  (see 
that  classification).  The  cotton  cov- 
ered wire  is  regularly  made  in  all  sizes 
from  4/0  Brown  & Sharpe  gage  to  40 
gage.  The  illustration  below  shows 
one  of  the  types  of  large  size  magnet 
wire  covering  machines.  Silk  covered 
magnet  wire  is  manufactured  in  fifteen 


Magnet  Wire  Covering  Machine 

colors,  either  single  or  double  covering 
under  the  same  general  specifications 
as  applying  to  cotton  covered  wire,  and 
in  sizes  15  to  40  Brown  & Sharpe  gage. 
Cotton  covered  copper  ribbon  is  man- 
ufactured from  standard  Rome  bare 
copper  wire,  soft,  flat  or  square,  round 


edge,  with1  single,  double  and  triple 
cotton  yarn  coverings.  The  insulation 
is  so  applied  as  to  give  the  least  pos- 
sible hardening  effect  to  the  ribbon, 
which  is  thoroughly  annealed  after  the 
last  rolling  operation.  The  bending 
test  for  Rome  cotton  covered  copper 
ribbon  is  identical  with  the  test 
for  Rome  copper  ribbon  (see  that 
classification)  for  identical  sizes,  and 
the  general  specifications  are  the  same. 
Double  cotton  covered  square  magnet 
wire  and  rectangular  ribbon  is  manu- 
factured in  practically  all  sizes  and 
shapes  up  to  .270  by  .500  ins.  For  other 
Rome  Wire  products  see  display  adver- 
tisement on  page  1247. — Adv. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg..  Pittsburgh,  Pa.  "Stand- 
ard." 

Toledo  Enameled  Wire  Products  Co.,  The, 
1345-1349  Miami  St.,  Toledo.  Ohio. 
“Toledonamel." 

Wolf  & Davis,  71-73  Spring  St.,  New 
York,  N.  Y. 

WIRE,  MAGNET,  ENAMELED.— Copper 
wire  having  a very  thin  covering  of  enamel 
possessing  high  insulating  and  moisture- 
proof  qualities.  Made  in  sizes  varying  from 
No.  8 to  No.  40  A.  W.  G„  and  used  chiefly 
on  solenoid  or  electromagnet  coils  where 
cotton  or  silk  coverings  would  be  quickly 
destroyed,  as  where  water,  alkalies,  weak 
acids,  alcohol,  etc.,  are  present.  The  en- 
amel is  applied  to  the  wire  by  drawing  it 
several  times  through  a bath  of  liquid 
enamel,  the  latter  being  baked  hard  and 
dry  each  time.  This  covering  remains  flex- 
ible and  should  not  crack  when  the  wire 
is  bent  around  a mandrel  three  or  four 
times  the  wire  diameter.  In  some  cases 
enameled  magnet  wire  is  further  covered 
with  cotton  or  silk  as  additional  protec- 
tion to  the  enamel.  Also  see  Wire,  enam- 
eled, miscellaneous. 

Manufacturers: 

ACME  WIRE  CO..  THE,  Dixwell  Ave., 
New  Haven,  Conn.  "Enamelite.”  (See 
display  adv.  page  1248.) 

American  Electrical  Works,  Phillipsdale, 
R.  I.  "Emelectric." 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  enameled  magnet  wire. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111.  "Beldenamel." 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

DOWNEY  CO.,  GILBERT  H..  7 S.  17th 

• St..  Philadelphia,  Pa. 

DUDLO  MFG.  CO.,  Wall  St.,  Fort  Wayne, 
Ind.  (See  display  adv.  page  1250.) 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  (See  adv.  pages  1203-1233.) 

INDEPENDENT  LAMP  & WIRE  CO., 
1737  Broadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

KELLOGG  SWITCHBOARD  & SUPPLY 
CO.,  Adams  & Aberdeen  St..  Chicago, 
111.  (See  display  adv.  page  1327.) 

MARING  WIRE  CO.,  Muskegon,  Mich. 
Manufacturers  of  "Maring  Process" 
enameled,  cotton  and  silk-covered  mag- 
net wire.  In  the  manufacture  of  “Mar- 
ing  Process”  enameled  copper  magnet 
wire,  the  Maring  Wire  Co.  has  de- 
parted from  the  conventional  forms  of 
manufacture,  producing  physical,  chem- 
ical and  electrical  properties  in  its 
enamel  insulation,  obtained  by  succes- 
sive coating  and  baking  of  high-grade 
insuluting  varnish  under  a process  that 
is  basically  correct  and  proven  so  by 
many  years  of  experiment  and  practical 
operation,  with  the  following  character- 
istics. Physical:  The  enamel  is  ap- 
plied to  the  conductor  in  an  adhesive, 
uniform,  glossy  smooth  mass,  rendering 
it  tough,  pliable,  able  to  withstand 
rough  usage.  It  will  not  crack,  scale 
or  peel  ofT  being  flexible  to  the  break- 
ing point  of  the  wire.  Chemical: 
Chemically  inert  to  ordinary  reagents; 
impervious  to  moisture:  indestructible 
by  any  temperatures  to  which  it  may 
be  subjected  in  commercial  service. 
Electrical:  Possesses  a dielectric 

strength  of  600  volts  per  mil  of  thick- 
ness. When  the  enamel  wire  is  desired 
to  be  cotton  or  silk-covered,  all  the 
foregoing  specifications  with  respect  to 
enameled  wire  itself  apply,  and  in  addi- 
tion the  wire  Is  efficiently  covered  with 
layers  of  a good  quality  of  unbleached 
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cotton  yarn  or  silk,  wrapped  firmly, 
closely,  evenly  and  continuously,  free 
from  knots  and  skips. — Adv. 

Massachusetts  Electric  Mfg.  Co.,  11  Mar- 
gin St.,  West  Lynn,  Mass.  "Massa- 
chusetts." 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St..  Philadelphia.  Pa. 

Phillips  Electric  Works,  Ltd.,  Eugene  F., 
Montreal,  Que.,  Can. 

Roebling’s  Sons  Co.,  John  A.,  Trenton. 
X.  J. 

ROME  WIRE  CO..  Rome,  N.  Y.  Rome 
enameled  copper  wire  is  hard,  glossy, 
elastic,  tough,  moisture  proof,  free  of 
impurities,  capable  of  withstanding 
high  temperature  without  deterioration 
and  more  moderate  temperatures  for 
long  periods  without  dielectric  change. 


Rome  Enameled  Magnet  Wire 


It  is  insoluble  in  w'ater,  alcohol,  oil  and 
most  solvents,  weak  acids  and  alkalies. 
Having  a dielectric  strength  of  600 
volts  per  mil  insulation  it  is  superior 
in  a large  degree  in  insulating  value 
to  silk  or  cotton  of  equal  thickness. 
Rome  enameled  wire  is  also  furnished 
covered  with  silk  or  cotton.  The  bare 
wire  used  is  manufactured  under  the 
strict  Rome  Wire  specifications  for 
soft  bare  and  tinned  round  copper  wire 
(see  that  classification).  The  wire  is 
coated  with  an  insulating  film  of  enamel 
of  uniform  thickness  free  from  lumps 
and  foreign  material.  The  Insulating 
film  is  guaranteed  to  pass  a severe  test 
for  dielectric  strength.  Enameled  wire 
is  wound  on  reels  and  spools,  as  illus- 
trated and  can  be  furnished  in  prac- 
tically any  size  desired  from  .0031  in. 
to  .1018  in..  Brown  & Sharpe  gage  from 
12  to  40.  Enameled  cotton  magnet  wire 
consists  of  standard  Rome  enameled 
wire  with  one,  two  or  three  layers  of 
high  grade  unbleached  cotton  yarn. 
Enameled  silk  magnet  wire  consists  of 
standard  Rome  enameled  wire  with 
either  one  or  two  layers  of  good  qual- 
ity silk  yarn  (white  unless  otherwise 
specified).  Each  wrapping  of  yarn  is 
firmly  applied,  continuous  and  free 
from  skips  and  the  several  wrappings 
form  a smooth,  continuous  and  uniform 
Insulation  at  all  points  on  the  wire. 
Double  and  triple  covered  wire  are 
wound  right  and  left  hand  alternately. 
Enameled  cotton  covered  magrfet  wire 
is  regularly  furnished  in  any  size  from 
No.  12  to  40  Brown  & Sharpe  gage. 
Enameled  silk  covered  magnet  wire  is 
regularly  furnished  in  any  size  from 
No.  15  to  40  Brown  & Sharpe  gage. 
Reeling  and  spooling  the  same  as  for 
enameled  wire.  For  other  Rome  Wire 
Company  products  see  display  adver- 
tisement on  page  1247. — Adv. 

Toledo  Enameled  Wire  Products  Co.,  The. 
1345-1349  Miami  St.f  Toledo,  Ohio. 
"Toledonamek” 

WIRE  MEASURING  REELS  OR  OUT- 
FITS.— These  outfits  usually  comprise  a 
wire  winder,  or  reel  with  crank  and  handle, 
for  winding  up  the  wire  as  it  is  being 
measured,  and  a meter  consisting  of  a pair 
of  self-adjusting  rollers  of  knowm  circum- 
ference geared  to  a dial  or  revolution 
counter.  The  wire  is  drawn  through  the 
meter  by  the  winder  and  the  meter  shows 
cither  the  revolutions  or  the  length  directly 
in  feet.  In  some  forms  the  reel  is  omitted. 
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Manufacturers: 

imerican  Insulating  Machinery  Co.,  Fair- 
hill  & Huntingdon  Sts.,  Philadelphia, 
Pa.  “American.” 

linneapolis  Electric  & Construction  Co., 
112  S.  7th  St.,  Minneapolis.  Minn, 
/aldman,  J.  J.,  64-66  Murray  St.,  New 
York,  N.  Y. 

/IRE,  MINING  MACHINE.— See  Cable, 
ling  machine;  Cable,  mining  locomotive. 
/IRE,  MISCELLANEOUS  AND  SPE- 
.L.— This  classification  is  for  special 
ns  of  wire  and  for  wire  used  for  mis- 
aneous  purposes,  that  is  not  listed  else- 
ire  under  Wire,  Cable  or  Cord.  Some 
the  special  forms  are  wire  used  for 
l-frequency  purposes.  One  of  these  is 
am  as  Litzendraht  wire;  it  is  used  for 
:ing  radio  coils.  There  are  various 
;r  special  forms  and  kinds  of  wire  hav- 
properties  that  adapt  them  to  some 
icular  electrical  problem  and  which  are 
made  as  a standardized  product, 
anufacturers: 

anford  Electric  Co.,  Inc.,  9 Church 
5t.,  New  York,  N.  Y.  (sealing).  “Vitro- 
jeal." 

mmercial  Research  Co.,  The,  18  E.  41st 
3t.,  New  York,  N.  Y.  “Eldred.” 
yahoga  Spring  Co.,  The,  10252  Berea 
id.,  Cleveland,  Ohio.  (Wire  formed  to 
ipecial  shapes.) 

gle-Picher  Lead  Co.,  208  S.  LaSalle 
>t.,  Chicago,  111. 

ictrical  Alloy  Co.,  The,  Morristown, 
J. 

rrington  & Co.,  28-30  Grand  St., 
lount  Vernon,  N.  Y. 

.BIRSHAW  ELECTRIC  CABLE  CO.. 
*oint  St.,  Yonkers,  N.  Y.  (locomotive 
eadlight).  “Haberlite.”  (See  display 
dv.  pages  1244-1245.) 
zard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
arre,  Pa.  (locomotive  headlight). 
DIANA  RUBBER  & INSULATED 
VTRE  CO.,  Jonesboro,  Ind.  See  dis- 
lay advertising  on  pages  1235-1239.— 
.dv. 

v England  Electrical  Works,  Lisbon, 

. H. 

bling's  Sons  Co.,  John  A.,  Trenton, 

• J* 

*E,  MOTION-PICTURE.— A stranded 
ictor  varying  in  size  from  No.  14  to 
0 A.  W.  G.,  and  insulated  with  a layer 
bestos  fiber  over  which  an  asbestos 
lng  is  woven.  The  outer  cover  is  im- 
ated  with  a moistureproof  compound, 
used  for  wiring  motion-picture  ma- 
t,  projectors,  rheostats,  and  similar 
nces  requiring  heat-resisting  con- 
's. It  is  often  called  motion-picture 
>r  cable, 
ufacturers: 

y Metal  Wire  Co.,  154  Nassau  St., 
jw  York,  N.  Y. 

rican  Electrical  Works,  Phillipsdale, 
I.  “Emelectric." 

J)EN  MFG.  CO.,  2300  S.  Western 
t e .,  Chicago,  111. 

op  Gutta-Percha  Co.,  420-430  E.  25th 
. New  York,  N.  Y.  “Balata,”  “Par- 
el,”  “Bishop  Standard,”  “Bishop 
eclal,”  “Hytest.” 

tda  Wire  & Cable  Co.,  Ltd.,  2410 
ndas  St.,  West,  Toronto,  Ont.,  Can. 
anada.  * * 

.dian  General  Electric  Co.,  Ltd.,  212 
lg  St.,  W.,  Toronto,  Ont.,  Can. 

;ago  insulated  wire  & mfg. 

.,  Sycamore,  111.  (See  display  adv. 
re  1249.) 

W FUSE  WORKS  OF  GENERAL 
ECTRIC  CO..  Providence,  R.  I. 
»ltabeston.”  See  Wire,  asbestos  cov- 
d. — Adv. 

>it  Insulated  Wire  Co.,  4561-464’i 
sson  A ve.,  Detroit,  Mich.  “Detroit.” 
SEAL  ELECTRIC  CO.,  Schenectady, 
Y.  (See  adv.  pages  1203-1223.) 
PENDENT  LAMP  & WIRE  CO., 
f Broadway,  New  York,  N.  Y.  (See 
day  adv.  page  1251.) 
te  Co.,  The.  Canal  St.,  Passaic, 
7.  '‘Okonlte.” 

lelphia  Insulated  Wire  Co.,  200  N. 
St.,  Philadelphia,  Pa. 

:bestos  products  corp.,  p.  o. 

wer  1102,  New  Haven,  Conn. 

Ingres  Sons  C6.,  John  A.,  Trenton, 
7. 

: WIRE  CO.,  Rome,  N.  Y.  (See  dis- 
adv.  page  1247.) 

LEX  WIRE  & CABLE  CO.,  201 
onshlre  St.,  Boston,  Mass.  “Sim- 
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ird  Underground  Cable  Co.,  West- 
ouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 


UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

WIRE,  NICKEL.— Nickel  wire  has  a re- 
sistance approximately  six  times  that  oi 
copper.  Nickel  is  a metal  easily  worked 
and  it  withstands  continuous  high  temper- 
atures. Nickel  wire  may  therefore  be  used 
as  anchor  wires  in  tungsten  lamps,  as  sup- 
ports for  heating  elements  and  other  ap- 
paratus having  rather  high  temperatures. 
Nickel  wire  is  made  in  sizes  from  No.  16 
to  40  A.  W.  G.,  and  may  be  insulated  with 
either  single  or  double  servings  of  cotton 
or  silk. 

Manufacturer: 

Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 

WIRE  OR  CABLE,  FEEDER.— Copper 
conductors  of  solid  or  stranded  type  nro- 
vided  usually  with  weatherproof  and  some- 
times rubber  insulation.  They  are  used 
for  running  feeder  circuits  for  Btreet-rail- 
way  lines,  for  power-transmission  lines, 
lighting  mains,  etc.  Feeder  cables  are 
frequently  of  such  size  that  they  are  often 
designated  by  their  circular  mil.  area, 
rather  than  gage  number.  Outside  cables 
are  invariably  weatherproof  and  not  rub- 
ber-covered. 


Manufacturers: 


American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y. 

American  Electrical  Works,  Philiipsdaie, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  feeder  or  cable  wire  for  incan- 
descent lighting,  street  railway  feeders, 
power  transmission,  electric  light,  tele- 
phone or  telegraph  service. — Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  52  Vanderbilt  Ave.,  New 
York.  N.  Y.  “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  adv.  page  1252.) 

Bishop  Gutta-Percha  Co.,  420-430  E. 
25th  St.,  New  York,  N.  Y.  “Balata.” 
“Paraxel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

COLLYER  INSULATED  WIRE  CO..  249 
N.  Main  St.,  Pawtucket,  R.  I.  “I.  X. 


L.” 

GENERAL  ELECTRIC.  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  dis- 
play adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes 


Barre,  Pa. 

Okonite  Co.,  The,  Canal  St.,  Passaje, 
N.  J.  “Okonlte.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St..  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 


SIMPLEX  WIRE  & CABLE  CO.,  20i 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stan- 
dard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 

WIRE,  PACKINGHOUSE.— See  Cord, 
flexible,  packinghouse. 

WIRE,  PHOSPHOR  BRONZE.— An  alloy 
of  copper,  tin  and  phosphorus,  and  occa- 
sionally zinc  and  lead,  which  is  made  into 
wire  having  a conductivity  about  35%  of 
that  of  copper  wire  of  the  same  size.  Its 
principal  advantage  is  its  high  tensile 
strength,  which  is  over  .100,000  lbs.  per  sq. 
in.  It  is  used  largely  for  armature  band- 
ing wire,  radio  telegraph  and  telephone 
antennas  and  for  reinforcing  strands  in 
cables,  etc. 


Manufacturers: 


Alloy  Metal  Wire  Co.,  154  Nassau  St., 
New  York,  N.  Y. 

AMERICAN  BRASS  CO..  414  Meadow  St., 
Waterbury,  Conn. 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y. 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

Barnes  Co..  The  Wallace,  Bristol,  Conn. 
“Barnes-Made.” 

Bridgeport  Brass  Co..  Bridgeport,  Conn. 
Driver-Harris  Co.,  Harrison,  N.  J. 
Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 


Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
“Star  Brand.” 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  “XLNT.” 

New  England  Electric  Works,  Lisbon, 
N.  H. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y..  Is  pre- 
pared to  manufacture  many  kinds  of 
bronze  wires  to  meet  specifications 
calling  for  high  tensile  strength  and 
high  conductivity.  The  company  has 
special  facilities  for  casting  mixtures 
and  has  benefited  from  extensive  ex- 
perimental work.  The  Special  Rome 
Bronze  wire  is  recommended  for  tele- 
phone, telegraph  and  trolley  wire  pur- 
poses where  a very  high  conductivity 
is  required,  coupled  with  a tensile 
strength  in  excess  of  that  of  copper. 
Where  a conductivity  of  35%  to  40%  with 
a high  tensile  strength  and  very  tough 
wire  is  required.  The  Rome  Hyten  wire 
is  recommended.  For  other  Rome  Wire 
products  see  display  advertisement  on 
page  1247. — Adv, 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 

WIRE,  PLATINUM.  — See  Platinum 
sheet,  wire,  gauze,  etc. 

WIRE  POLISHING  MACHINES.— Ma- 
chines for  burnishing  or  polishing  the  out- 
er surface  of  the  insulation  on  weather- 
proof, slow-burning  or  other  similarly  in- 
sulated wires.  They  are  used  with  a spe- 
cial wax  polishing  compound  that  is  ap- 
plied evenly,  and  the  polishing  gives  a 
hard  smooth  finish  to  the  wire. 


Manufacturers: 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

New  England  Butt  Co.,  403  Pearl  St., 
Providence,  R.  I. 

WIRE,  RAILWAY  SIGNAL.— This  wire 
is  made  to  conform  with  very  exacting 
specifications  of  the  Railway  Signal  Asso- 
ciation. giving  a high-grade  product  that 
is  standardized.  This  is  very  important 
as  upon  the  reliability  of  the  signals  de- 
pends the  safety  of  millions  of  passengers. 
The  wire  is  specially  rubber-coated,  hav- 
ing a coating  known  as  R.S.A.  compound 
which  is  thicker  than  that  usually  em- 
ployed on  rubber- covered  wire.  One  cot- 
ton braid,  weatherproofed,  is  placed  over 
the  rubber.  It  is  usually  made  in  sizes 
from  No.  0 to  No.  18  A.W.G.  Signal  wire 
is  also  made  up  into  cables  for  aerial  and 
underground  work  and  also  as  submarine 
cables.  The  voltage  rating  on  all  of  these 
Is  660  volts  or  less. 

Manufacturers: 

A-A  Wire  Co.,  Inc.,  50  E.  42nd  St..  New 
York,  N.  Y. 

Alloy  Metal  Wire  Co.,  154  Nassau  St., 
New  York,  N.  Y.  * 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  “Amerite”  wires  and  cables 
meet  the  rigid  specifications  of  the 
Railway  Signal  Association.  They  are 
insulated  with  30%  Para  rubber  or 
higher  grade,  as  may  be  required  by 
the  leading  railways  of  the  country.— 
Adv. 

Ansonia  Electrical  Co.,  The,  Ansonia, 
Conn.  “Shield  Brand.”  

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO..  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin,”  “Neptune,” 
“Triton.”  (See  display  adv.  page 
1252.) 

Bishop  Gutta-Percha  Co.,  420-430  E. 
26th  St..  New  York,  N.  Y.  “Balata,” 
“Paraxel,”  “Bishop  Standard,”  “Bish- 
op Special,”  “Hytest.” 

Canada  Wire  & Cable  Co.,  Ltd..  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Copper  Clad  Steel  Co.,  Rankin,  Pa. 
“Copperweld.” 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.„  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa. 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St.,  New  York,  N.  Y. 

Okonite  Co.,  The,  Canal  St.,  Passaic, 
N.  J. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 
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®ons  Co.,  John  A.,  Trenton, 

N.  J. 

8&rfiy  Jnsulate<*  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety  “ 
SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 
plex.” 

Standard  Underground  Cable  Co.,  West- 
• Chouse  Bldg.,  Pittsburgh,  Pa. 
"Standard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  “U.  S.“ 

— ^ee  Reels»  leading  wire 
(for  blasting);  Reels,  payout  and  takeup. 

^^J5Sures,stance»  MANGANIN,  N I • 
CHROME,  NICKEL-SILVER,  ETC,— Con- 
ductors having  a much  higher  specific  re- 
sistance than  copper  or  aluminum  and  or- 
dinarily used  in  the  construction  of  re- 

nniaif  ann  heaters-  Resistance  wires  are 
usually  alloys  containing  various  propor- 
tions and  combinations  of  copper,  alumi- 
lckel»  chroniiurn,  zinc,  manganese 
and  steel.  Nickel-silver,  formerly  called 
German  silver,  is  more  extensively  used 
than  any  other  resistance  material.  It  is 
an  alloy  of  copper,  nickel  and  zinc,  and 
is  usually  listed  in  terms  of  the  nickel 
content  as  18  per  cent  or  30  per  cent  alloy; 

iS.JKr«.Sent.al,oy  has  about  18  times  the 

c°PPer  and  30  per  cent  alloy 
about  28  times  the  copper  resistivity.  A 
copper- manganese  alloy  having  a very  low 
or  negligible  temperature  coefficient  is 
known  as  manganin.  It  contains  a small 
amount  of  either  nickel  or  aluminum  and 
is  usually  composed  of  copper,  manganese 
or  ferromanganese  and  nickel.  Copper- 
nickel  alloys  are  also  used  extensively  for 
resistors.  An  alloy  of  copper  and  nickel 
found  in  nature  is  known  as  Monel  metal 
in  its  purified  form.  Nickel-steel  alloy  has 
a resistivity  nearly  50  times  that  of  cop- 
per,  but  is  not  as  resistant  to  oxidation 
or  other  corrosion  as  some  other  alloys. 
Nickel-chromium  alloys  are  much  superior 
respect  and  also  have  a higher 
®Pe®'“c  resistivity  and  consequently  are 
used  for  resistance  wires  where  very  high 
resistivity  is  desired,  such  as  heating  ele- 
ments.  One  much  used  alloy  of  these 
metals  is  known  as  Nichrome. 
Manufacturers: 

Alloy  Metal  Wire  Co.,  154  Nassau  St.. 
New  York,  N.  Y. 

BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  “Tico”  re- 
sistance wire  for  use  where  a high 
specific  and  uniform  resistance  is  re- 
quired.— Adv. 

Baker  & Co.,  Inc.,  54  Austin  St.,  New- 
ark, N.  J.  (Manganin.) 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,  111.  “Beldenamel.” 
Bishop  & Co.,  Platinum  Works,  J.,  Mal- 
vern, Pa. 

Branford  Electric  Co.,  Inc.,  9 Church  St.. 
New  York,  N.  Y.  "Feronic,”  “Cu- 
pronic.” 

Driver-Harris  Co.,  Harrison,  N.  J.  “Ad- 
vance,” “Climax,”  “Nichrome,”  “Ther- 
lo,”  “Kromore,”  “Nichrome  II.” 
Electrical  Alloy  Co..  The,  Morristown, 
N.  J.  “Calido,"  “Rayo,”  “Comet,” 

_ "Ideal,”  “Lucero,”  “Phenix.” 

Gold  Car  Heating  & Lighting  Co.,  220 
36th  St.,  Brooklyn,  N.  Y.  “Gold.” 
Halstead  Wire  Co.,  Inc.,  132  Front  St., 
Rome,  N.  Y. 

Hoskins  Mfg.  Co..  Lawton  & Buchanan 
Sts.,  Detroit,  Mich.  “Chromel.” 

Metal  Products  Co.,  Inc.,  549  W.  Wash- 
ington St.,  Chicago.  111.  “Electric.” 
"Eureka,”  "Excelsior,"  "Acme,”  “Su- 
perior,” “Peerless."  “Premier.” 

New  England  Electrical  Works,  Lisbon, 
N.  H. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

WIRE  ROPE  LUBRICATING  CO.— 40 
Clinton  St.,  Newark,  N.  J.  Manufacturer 
of  lubricating  and  preservative  compounds 
for  wire  rope.  President,  treasurer  and 
general  manager,  R.  W.  Tobin. 

WIRE,  RUBBER-COVERED.  — Wire 
conductors,  either  solid  or  stranded,  vary- 
ing in  size  from  No.  14  A.  W.  G.  to  1,000,- 
000  circular  mils  or  over,  and  insulated  by 
a wall  of  vulcanized  rubber  compound 
completely  covering  the  wire.  Over  the 
compound  is  placed  at  least  a single  cotton 
braid  and  on  conductors  larger  than  No.  8 
A.W.G.  two  braids  or  a tape  and  a braid 
are  used.  Lead  coverings  are  also  used 
in  place  of  the  braid  or  braids  in  some 
cases.  Before  the  rubber  is  applied  the 
conductors  are  tinned  to  prevent  injurious 


action  of  the  sulphur  present  in  the  rubber 
compound.  Many  different  grades  of  rub- 
ber compound  are  used,  the  rubber  content 
varying  from  15  to  40  per  cent.  This  is 
determined  by  a series  of  chemical  tests 
made  at  the  Underwriters’  Laboratories 
on  all  samples  of  N.E.C.  wire.  Five  tests 
are  made  to  limit  the  use  of  excessive 
amounts  of  materials  known  to  be  injuri- 
ous to  rubber  compounds  and  which  do  not 
give  desirable  insulating  properties.  The 
total  of  the  five  extractions  or  determina- 
tions must  not  exceed  80  per  cent  by 
weight  of  the  rubber  compound.  The 
thickness  of  the  ■wall  of  rubber  is  speci- 
fied by  the  National  Electrical  Code,  and 
samples  must  not  vary  more  than  5 per 
cent  below  on  small  sizes  and  10  per  cent 
OIL£heJarger  sIzes-  This  thickness  varies 
with  the  working  voltage  and  size,  and 
ranges  frdm  3 to  18/64ths  of  an  inch.  The 
rubber  must  also  meet  certain  require-  ' 
ments  as  to  elasticity  and  per  cent  of 
elongation  before  breaking.  Rubber-cov- 
ered wire  is  very  extensively  used  for  in- 
terior wiring  of  buildings  where  onlv  ordi- 
nary temperatures  are  encountered.”  When 
covered  with  an  outer  protective  covering 
other  than  the  braids  mentioned,  it  usually 
receives  another  name,  such  as  lead-cov- 
ered wire  or  cable,  or  a name  indicating 
a specific  use.  Some  wires  that  have  a 
rubber  covering  only  are  also  given  special 
names,  such  as  battery-charging  cable. 
Manufacturers: 

A-A  Wire  Co..  Inc.,  50  E.  42nd  St.,  New 
York.  N.  Y.  “A-A  New  Code,"  "A-A 
Red,”  "A-A  30%. ” 

Acorn  Insulated  Wire  Co.,  77  Richards 
St.,  Brooklyn,  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  rubber-covered  wire  for  all  pur- 
poses.— Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  52  Vanderbilt  AveT,  New 
N.  Y.  "Dolphin,”  "Neptune.” 

^ Triton.  ’ (See  display  adv.  on  page 
1252.) 

Bay  State  Insulated  Wire  & Cable  Co., 
Hyde  Park,  Mass. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..  Chicago,  111.  "Beldenlte.”  “Calu- 
met,” “Belden-30,”  “Belden-20.” 

Bishop  Gutta-Percha  Co..  420-430  E.  25th 
St..  New  York,  N.  Y.  “Balata,”  “Par- 
axel,”  “Bishop  Standard,”  “Bishop 
Special,”  “Hytest.” 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.I.W.” 

Bourn  Rubber  Co.,  58  Warren  St..  Provi- 
dence, R.  I. 

Canada  Wire  & Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Out.,  Can. 
“Canada.” 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 
COLLYER  INSULATED  WIRE  CO..  249 
N.  Main  St.,  Pawtucket,  R.  T.  “T.X.L.” 
Crescent  Insulated  Wire  & Cable  Co..  I 
Olden  & Taylor  Sts..  Trenton,  N.  J. 
“Imperial.” 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 

& Albert  St.,  Detroit,  Mich.  "De- 
troit.” 

Gottschalk  Mfg.  Co.,  John  W.,  Philadel- 
phia, Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  "Ecco,” 
"Red  Core,”  "Black  Core.”  (See  dis- 
play adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E,  Ross  St.,  Wilkes- 
Barre.  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO..  Jonesboro.  Ind.  “Para- 
nite.”  (See  display  adv.  pages  1235- 
1237.) 

Kerite  Insulated  Wire  & Cable  Co.,  50 
Church  St..  New  York,  N.  Y. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St..  Lowell.  Mass. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion.  Ind.  “Eagle  Brand.” 

National  Tndia  Rubber  Co..  Bristol.  R.  I. 
“Paracore.” 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  “Liber- 
ty" rubber-covered  wire  and  cable  is 
made  in  sizes  from  No.  14  to  1,000.000 
circular  mils.  It  is  National  Electrical 
Code  standard.  Like  all  “National" 
products,  it  is  carefully  manufactured 
of  the  best  materials  and  under  expert 
supervision.  See  display  adv.  pages 

New  York  Insulated  Wire  Co.,  114  Lib- 
erty St..  New  York,  N.  Y.  “Raven.” 
Okonite  Co.,  The,  Canal  St.,  Passaic.  N. 

J.  “Okonite.” 


I lfewSYeor1k*NVYe  C°  " 30  Church  St" 

Philadeiphia  insulated  Wire  Co.,  200  N 
3rd  St.,  Philadelphia,  Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F.,  Montreal,  Que.,  Can. 

PHILLIPS  WffiE  CO..  Pawtucket,  R.  I. 
Maker  of  “Parac”  black  core  code  in- 
sulation.— Adv. 

RoebHng’s  Sons  Co.,  John  A.,  Trenton. 

r°ME  WIRE  CO.,  Rome,  N.  Y.  Rome 
rubber  covered  wires,  cables  and  cords 
manufactured  in  strict  accordance 
with  the  National  Electric  Code  stand- 
ard,  and  each  coil  of  Rome  rubber  cov- 
ered house  wire  is  approved  for  use  by 
the  National  Board  of  Fire  Under- 
writers. The  No.  14  Brown  & Sharpe 


Rome  Rubber  Covered  Wire 

solid  conductor,  single  braid  Rome 
rubber  covered  wire  is  here  illustrated. 
Also  the  No.  14  stranded  conductor, 
single  braid.  In  addition  to  the  manu - 


Rome  Rubber  Covered  Wire 

facture  of  National  Electric  Code 
Standard  house  wires  special  Rome 
wires  and  cables  for  electrical  and  auto- 
mobile requirements  are  manufactured, 
all  using  the  high  grade  bare  copper 
wire  conforming  to  the  strict  general 
specifications  for  Rome  bare  copper 
wire  (see  that  classification).  The 
No.  10  duplex  stranded  conductor  is 
UexL  frustrated.  showing  the  triple 
braid  insulation.  The  500  circular  mils 
stranded  conductor,  rubber  covered  and 
double  braid  insulation  is  shown  below. 


Rome  Rubber  Covered  Wire 

Rome  rubber  covered  wire  is  manufac- 
tured in  all  sizes  from  No.  16  Brown  & 
Sharpe  gage  up  to  4/0  gage  in  the  solid 
conductor  type,  and  in  the  stranded 
type  conductor  using  seven  strands  for 
the  smaller  sizes  up  to  61  strands  for 
the  heaviest  cables  of  1,000.000  circular 
mils  capacity.  For  other  Rome  Wire 
Company  products  see  display  adver- 
tisement on  page  1247.— Adv. 

Safety  Insulated  Wire  & Cable  Co..  114 
Liberty  St..  New  York,  N.  Y.  "Safety." 

SIMPLEX  WIRE  & CABLE  CO..  201  Dev- 
onshire St.,  Boston,  Mass.  "Simcore,” 
"Caoutchouc.” 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Ster- 
ling ” “Tip-Top,”  “Standard.” 

Tubular  Woven  Fabric  Co.,  Main  & 
Carver  Sts.,  Pawtucket,  R.  I. 

'UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  Rubber 
insulated  wires  and  cables.  solid, 
stranded  or  flexible  stranded  copper 
conductors  for  600  volts  or  over.  "Para- 
core" wires  and  cables  are  made  in 
accordance  with  N.  E.  Code  standards. 
Adv. 

WIRE  SCRAPERS. — See  Scrapers,  wire. 

WIRE,  SILVER. — Silver  wire  is  drawn 
from  silver  bars  and  is  used  to  a limited 
extent  in  places  where  very  high  conduc- 
tivity and  absence  from  corrosion  due  to 
moisture  are  desired.  It  is  sometimes 
drawn  into  fine  wire  and  use4  on  coils 
for  instruments,  etc.  An  important  use 
is  for  making  silver  contacts  or  contact 
points.  A rather  large  wire  is  usually 
drawn  and  used  for  this  latter  purpose. 

Manufacturers: 

Canadian  Seamless  Wire  Co.,  Ltd..  198 
Clinton  St..  Toronto,  Ont.,  Can. 

Handy  & Harman,  59  Cedar  St.,  New 
York.  N.  Y. 

WIRE  SKINNERS.— See  Skinners,  wire. 

WIRE  SLEEVES. — See  Sleeves,  trolley 
wire  splicing;  sleeves,  wire  splicing,  mis- 
cellaneous. 

WIRE,  SLOW-BURNING.— A wire  the 
insulation  of  which  is  especially  adapted 
for  interior  use  in  hot.  dry  places  where 
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linary  Insulation  would  not  endure, 
bber  and  weatherproof  insulation  are  ob- 
tionable  in  such  places  because  they  are 
ammable.  Usually  the  insulation  con- 
:s  of  three  braids  each  saturated  with 
ompound  having  fire-resisting  and  insu- 
ng  properties.  The  surface  of  the  wil  e 
finished  smooth  and  hard.  This  wire 
well  adapted  for  use  on  the  rear  of 
tchboards,  for  open  wiring:  in  mili-con- 
lction  buildings,  for  risers  in  elevators 
other  shafts,  etc. 
anufacturers: 

MERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn, 
merican  Copper  Products  Corp.,  200 
Broadway,  N.  Y. 

merican  Electrical  Works,  Phillipsdale, 

R.  I.  “Emelectric.” 

MERICAN  INSULATED  WIRE  & 
CABLE  CO.,  Chicago,  111.  “American 
Brand”  slow  burning  (white)  wire  is 
saturated  with  our  superior  fireproof 
compound  distinguished  by  one  red  and 
>ne  green  thread  and  is  made  in  solid 
ind  stranded  conductors  with  three 
3raids.  The  solid  sizes  18  to  4/0  and 
itranded  sizes  10  to  2,000,000  CM  inclu- 
sive. See  page  1250. — Adv. 

4 ERIC  AN  STEEL  & WIRE  CO.,  sales 
)flices  in  principal  cities.  See  display 
idv.  page  1240  for  list  of  offices  and 
llustrations  and  descriptions  of  our 
iroducts.  We  manufacture  the  “Re- 
iance”  slow-burning  wires  and  cables 
n which  an  insulation  is  used  that  will 
lot  carry  flame:  especially  useful  in 
lot,  dry  places  where  ordinary  insula- 
ions  would  perish  and  where  wires  are 
rought  together,  as  on  the  back  of  a 
irge  switchboard  or  in  a wire  tower, 
his  wire  is  made  in  strict  accordance 
ith  the  requirements  of  the  National 
loard  of  Fire  Underwriters  in  all  re- 
pects. — Adv. 

?onia  Electrical  Co.,  The,  Ansonia, 
onn.  “Shield  Brand.” 
lada  Wire  & Cable  Co.,  Ltd.,  2410 
undas  St.,  West,  Toronto,  Ont.,  Can. 
Canada.’ 1 

adian  General  Electric  Co.,  Ltd.,  212 
ing  St.,  W„  Toronto,  Ont.,  Can. 
[CAGO  INSULATED  WIRE  & MFG. 

0. ,  Sycamore,  111.  (See  display  adv. 
tge  1249.) 

,LYER  INSULATED  WIRE  CO.,  249 
. Main  St.,  Pawtucket,  R.  I.  “I. 
L.” 

*oit  Insulated  Wire  Co.,  4561-4647 
esson  Ave.,  Detroit,  Mich.  “De- 
?it.” 

JERAL  ELECTRIC  CO..  Schenec- 
dy.  N.  Y.  (See  adv.  pages  1203- 
23.) 

[NOIS  WIRE  & CABLE  CO.,  Syca- 
>re,  111.  “Illinois.”  (See  display  adv. 
ge  1250.) 

*n  Mfg.  & Supply  Co.,  133  W.  Wash- 
rton  St.,  Chicago,  111. 
onal  India  Rubber  Co.,  Bristol.  R.  I. 
•ing  Electrical  Works,  De  Kalb,  111. 
lite  Co.,  The,  Canal  St.,  Passaic, 
J. 

idelphia  Insulated  Wire  Co.,  200  N. 

I St..  Philadelphia,  Pa. 

-LIPS  WIRE  CO.,  Pawtucket,  R.  I. 
hillips.” 

KBESTOS  PRODUCTS  CORP.,  P.  O. 
uver  1102,  New  Haven,  Conn, 
ling’s  Sons  Co.,  John  A..  Trenton, 
J. 

lard  Underground  Cable  Co.,  West- 
house  Bldg.,  Pittsburgh,  Pa.  “Stand- 

;ED  STATES  RUBBER  CO.,  1790 
►adjvay.  New  York,  N.  Y.  ”U.  S.” 

1,  SLOW-BURNING  WEATHER. 
'. — A wire  that  does  not  bum  as 
as  ordinary  weatherproofed  wire 
?s  not  soften  as  easily  under  heat, 
ly  applicable  to  interior  wiring  and 
>f  rather  high  temperatures.  It  will 
nd  more  moisture  than  what  is 
*Iow- burning  wire.  The  insulation 
y consists  of  two  braids,  the  inner 
ng  saturated  with  weatherproofing 
nd,  and  the  outer  one,  which  com- 
t least  six-tenths  of  the  total  wall, 
•ated  with  fireproof  compound  and 

hard, 
fa  cturers: 
tIC  AN  BRASS  CO.,  414  Meadow 
Waterbury,  Conu. 
can  Copper  Products  Corp.,  200 
t cl  way.  New  York,  N.  Y. 
can  Electrical  Works,  Phillipsdale, 
“Emelectric.” 

ICAN  INSULATED  WIRE  & 
LE  CO..  Chicago,  111.  This  wire 


was  formerly  called  “Fire  & Weather- 
proof” wire.  The  two  inner  braids  are 
thoroughly  saturated  with  our  superior 
” American  Brand”  fireproof  compound, 
the  outer  braid  with  a black  weather- 
proof compound,  and  finished  hard  and 
smooth  but  pliable.  Is  made  in  solid 
and  stranded  conductors  with  three 
braids.  Solid  sizes— 18  to  4/0,  stranded 
— 10  to  2,000.000  CM.  inclusive.  See 
page  1250. — Adv. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  special 
weatherproof  slowbuming  wires  having 
a combined  insulation  of  black 
weatherproof  and  white  slowbuming 
coverings. — Adv. 

Ansonia  Electrical  Co.,  The,  Ansonia 
Conn.  “Shield  Brand.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can 
“Canada.”  , _ 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
CHICAGO  INSULATED  WIRE  & MFG. 
CO..  Sycamore,  111.  (See  display  adv. 
page  1249.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

ILLINOIS  WIRE  & CABLE  CO..  Syca- 
more. 111.  “Illinois.”  (See  display  adv. 
page  1250.) 

Joslyn  Mfg.  & Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  111. 

Nehring  Electrical  Works,  De  Kalb,  III. 
Okonite  Co.,  The,  Canal  St.,  Passaic 
N J. 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St.  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton 
N.  J. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 

UNJTED  STATES  RUBBER  CO,.  1790 
Broadway,  New  York,  N.  Y.  “U.  S.” 
WIRE,  SPRING.— Wire  used  in  making 
springs  varies  considerably  in  its  compo- 
sition. High-grade  steel  wire  known  as 
music  or  piano  wire  is  used  more  than 
any  other  spring  wire.  Small  test  pieces 
of  best  grade  music  wire-  between  0.04 
and  0.05  in.  in  diameter,  give  tensile 
strengths  of  from  342,000  to  388,000  lbs. 
per  square  inch.  Brass  wire,  nickel-steel, 
phosphor-bronze  and  other  similar  alloy 
wires  are  also  used  for  making  springs. 

If  the  springs  are  to  conduct  current  to 
an  instrument  or  other  apparatus  they 
are  usually  made  of  bronze  or  brass. 
Manufacturers: 

Cary  Spring  Works.  240-242  W.  29th  St., 
New  York,  N.  Y.  „ 

Cuyahoga  Spring  Co.,  The,  10252  Berea 
Rd.,  Cleveland.  Ohio. 

Page  Steel  & Wire  Co.,  30  Church  St., 
New  York.  N.  Y. 

Roebling’s  Sons,  Co.,  John  A.,  Trenton, 
N.  J. 

Root  Co.,  The  C.  J.,  Bristol,  Conn. 
WIRE,  STAGE.— See  Cord,  flexible,  stage 
or  theater. 

WIRE,  STEEL-TAPED.— See  Cable,  ar 
mored,  also  Cord,  flexible,  armored. 

WIRE-STRAIGHTENING  MACHINES.— 
Machines  consisting  of  a number  of 
grooved  guides  or  rollers  mounted  in  dif 
fertant  planes  between  which  wire  to  be 
straightened  is  drawn.  Another  type  of 
machine  has  a curved  tube,  supported  in  a 
lathe  and  constantly  rotated,  through 
which  the  wire  is  drawn. 

Manufacturer: 

Shuster  Co.,  F.  P..  New  Haven,  Conn 
WIRE  STRAND.— See  Strand,  galvanized 
steel. 

WIRE,  STRANDED.— A group  of  small 
Wires  used  as  a single  wire.  This  is  very 
similar  to  a single-conductor  cable,  but 
onlv  refers  to  the  smaller  sizes  as  a rule. 
If  a stranded  wire  is  substantially  insu- 
lated to  withstand  wear  it  is  called  a cord. 

WIRE-STRANDING  MACHINES.— Ma- 
chines consisting  of  a number  of  wire- 
reel  carriers  which  are  caused  to  revolve 
around  a common  axis  and  lay  a number 
of  strands  or  individual  wires  on  a central 
strand  or  core  in  a continuous  process, 
Also  see  Cabling  machines. 

Manufacturers: 

American  Insulating  Machinery  Co.. 
Fairhill  & Huntingdon  Sts.,  Philadel- 
phia, Pa.  “American.” 


Canada  Wire  & Cable  Co.,  Ltd..  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.”  _ 

Monarch  Electric  & Wire  Co.,  624  W. 

Adams  St.,  Chicago.  111.  “Monarch. 
New  England  Wire  Machinery  Co.,  Wa- 
ter Front  St.,  New  Haven,  Conn. 
WIRE,  SWITCHBOARD.— Wire  com- 
posed of  tinned  extra  flexible  strands  of 
high -conductivity  copper,  insulated  with  a 
rubber  coating  and  one  or  two  closely 
woven  cotton  braids  saturated  in  weather- 
proof or  fireproof  compound.  It  is  made  to 
meet  special  and  very  exacting  voltage  re- 
quirements, and  is  used  for  wiring  on  the 
rear  of  a switchboard,  or  for  connecting 
to  machine  brushes,  etc.,  orAyhereverr,^fJ 
flexible  wire  is  required.  Also  see  Cable, 
switchboard. 

Manufacturers: 

American  Electrical  Works,  Phillipsdale, 
R.  I.  “Emelectric.” 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  the  well 
known  “Americore”  rubber-covered 
switchboard  cables.  National  Electrical 
Code  standard— Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  “Dolphin  ” “Neptune.” 
“Triton.”  (See  display  adv.  page  1262.) 
BELDEN  MFG.  CO.,  2300  S.  Western 
* Ave.,  Chicago.  111.  „ 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.” 

D.  & W.  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence.  R.  I. 
“Deltabeston.”  See  Wire,  asbestos 
covered. — Adv. 

GENERAL  ELECTRIC  CO-  Schenectady. 

N.  Y.  (See  adv.  -pages  1203-1223.) 
Gottschalk  Mfg.  Co.,  John  W„  Phil- 
adelphia, Pa. 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  ^splay 
adv.  pnges  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre.  Pa. 

INDEPENDENT  LAMP  & WIRE  CO.. 
1737  Broadway.  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

Okonite  Co.,  The.  Canal  St..  Passaic, 

N.  J.  “Okonite.” 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St.,  Philadelphia,  Pa. 

ROCKBESTOS  PRODUCTS  CORP..  P. 

O.  Drawer  1102,  New  Haven,  Conn. 
Roebling’s  Sons  Co.,  John  A.,  Trenton, 

N.  J. 

Rtmzel-Lenz  Electric  Mfg.  Co.,  1751  N. 

Western  Ave.,  Chicago.  111. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  “Safety.  ’ 
SIMPLEX  WIRE  & CABLE  CO..  201 
Devonshire  St.,  Boston,  Mass.  “Sim- 

Stalidard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  “Stand- 
ard.” 


WIRE  TAGS.— See  Tags,  cable,  circuit, 
trolley  and  wire. 

WIRE.  TELEPHONE.  BRIDLE  OR 
JUMPER.— A name  sometimes  applied  to 
insulated  wires  connecting  open  wire  lines 
at  a junction  or  turning  pole. 

WIRE,  TELEPHONE  CORD.— See  Cords, 
flexible,  telephone  switchboard  and  receiv- 
er. 

WIRE,  TELEPHONE  DROP.— Drop  wire 
or  drop  line  Is  rubber-covered  iron  or  cop- 
per wire,  used  to  connect  from  the  nearest 
pole  usually  at  the  rear  of  a lot  to  the 
subscriber’s  house,  a single  span.  Much  of 
the  drop  wire  now  used  is  made  up  as 
twisted  pair. 

Manufacturers: 

Acorn  Insulated  Wire  Co.,  77  Richards 
St.,  Brooklyn,  N.  Y. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  telephone  drop  wire.— Adv. 
BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  “B.  I.  W.” 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
“Canada.”  ^ ^ _ 

Copper  Clad  Steel  Co.,  Rankin,  Ta. 
“Copperweld.” 
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Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit.  Mich.  "Detroit.” 

Electric  Cable  Co.,  The,  Yonkers,  N.  Y. 
"Ecco.” 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St..  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  ’'Paranite” 
iron  telephone  drop  wire  is  rubber  in- 
sulated, braided  and  twisted  and  sat- 
urated with  a weatherproof  compound. 
Regularly  supplied  in  twisted  pairs; 
plain  pairs  supplied  if  desired,  sizes 
16,  14  and  12  B.  ft  S.,  18,  16  and  14 
B.  W.  G.  For  other  "Paranite”  prod- 
ucts, see  display  advertising  on  pages 
1235-1239.— Adv. 

Marion  Insulated  Wire  ft  Rubber  Co., 
Marion,  Ind.  "Eagle  Brand." 

Page  Steel  & Wire  Co.,  30  Church  St., 
New  York,  N.  Y. 

PARAGON  ELECTRIC  CO.,  Old  Colony 
Building,  Chicago,  111.  "Ironite"  rub- 
ber insulated  telephone  wire  is  a spe- 
cial conductor  of  purest  metal  and 
highest  conductivity.  Special  insula- 
tion not  less  than  16%  pure  Para  rub- 
ber. Covered  with  extra  heavy  tough 


"Ironlte”  Telephone  Wire 


braid.  Has  great  toughness  of  insula- 
tion, great  tensile  strength,  great  flex- 
ibility, high  conductivity;  all  the  qual- 
ities essential  for  the  very  best  insu- 
lated telephone  wire. — Adv. 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome,  N.  Y.  Rome 
Wire  rubber-covered  telephone  wires 
conform  to  the  strict  general  specifica- 
tions of  the  other  Rome  rubber  cov- 
ered wire  products.  These  wires  are 
furnished  either  single,  double  or  with 
three  conductors,  for  interior,  outside 
and  switchboard  requirements  to  meet 
standard  needs.  The  outside  wires 
have  a close  woven  cotton  braid  well 


Rome  Telephone  Drop  Wire 


saturated  and  finished  with  a weather- 
roof  compound.  It  is  14  gage  with  a 
eavy  rubber  insulation,  the  diameter 
over  rubber  being  A ins.  Bridle  wire 
is  furnished  in  16  and  18  gage.  Interior 
wire  in  No.  19  gage,  any  desired  color, 
and  pothead  wire  in  18,  19,  20  and  22 
gage.  For  other  Rome  Wire  products 
see  display  advertisement  on  page  1247. 
— Adv. 

Safety  Insulated  Wire  & Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.,  "Safety." 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa. 
"Standard.” 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway.  New  York.  N.  Y.  "U.  S.” 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

WIRE,  TELEPHONE  INSIDE— Interior 
telephone  substation  wire  is  small  copper 
wire,  rubber-covered,  protected  by  n 
braided  coating  and  twisted  in  pairs. 
Magnet  and  relay  wire  is  much  used  also. 
It  is  copper,  enameled,  but  silk  insulation 
is  sometimes  used.  Most  of  the  interior 
office  wiring  is  in  the  form  of  cables.  See 
Cables,  telephone  and  telegraph,  interior. 


When  writing  to  manufacturers  please 
mention  the 

E M F ELECTRICAL  YEAR  BOOK 


Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St..  Waterbury,  Conn. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  wire  used  in  interior  telephope 
work. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Boston  Insulated  Wire  & Cable  Co.,  Bos- 
ton, Mass.  "B.  I.  W.” 

Canada  Wire  & Cable  Co.,  Ltd,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada.” 

Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave.,  Detroit,  Mich.  "Detroit.” 
Electric  Cable  Co.,  The,  Yonkers,  N.  Y. 
"Ecco.” 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.  Yonkers.  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Hazard  Mfg.  Co.,  81  Ross  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  & INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranite” 
twisted  pair  "inside”  or  "substation” 
wire  is  carried  in  stock  in  single  con- 
ductor, twisted  pair  and  triples.  For 
additional  information  on  "Paranite” 
products  see  pages  1235-1239. — Adv. 
Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  MAss. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  "Eagle  Brand.” 

Morse,  Frank  W.,  289  Congress  St.,  Bos-, 
ton.  Mass. 

New  York  Insulated  Wire  Co..  114  Liberty 
St.,  New  York.  N.  Y.  "Raven.” 

Page  Steel  & Wire  Co.,  30  Church  St., 
New  York,  N.  Y. 

Philadelphia  Insulated  Wire  Co.,  200  N. 

3rd  St..  Philadelphia,  Pa. 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Safety  Insulated  Wire  ft  Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  "Safety.” 
Seneca  Wire  & Mfg.  Co.,  Fostoria,  Ohio. 
"Seneca.” 

SIMPLEX  WIRE  & CABLE  CO.,  201 
Devonshire  St..  Boston.  Mass.  "Sim- 
plex.” 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Stand- 
ard.” 

UNITED  STATES  RUBBFR  CO..  1790 
Broadway.  New  York,  N.  Y.  "U.  S.” 
Western  Electrio  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

WIRE,  TELEPHONE  LINE.— Telephone 
line  wire  Is  generally  hard-drawn  copper 
wire  for  open  wire  lines.  Some  iron  is 
used  for  short  runs  and  rural  lines.  Where 
greater  strength  is  needed  than  that  of 
copper,  as  In  special  places  of  exceptionally 
long  span,  etc.,  conperclad  steel  wire  is 
sometimes  used.  For  manufacturers  of 
telephone  line  wire,  see  Wire,  copper,  bare, 
transmission  line,  etc.;  Wire,  copperelad 
steel;  Wire,  Iron  line,  telegraph  and  tele- 
phone. 

WIRE,  TICKET.— A circuit  over  which 
toll  telephone  operators  pass  calls  to  each 
other. 

WIRE-TINNING  MACHINE  S.— Ma- 
chines used  for  passing  bare  copper  wires 
in  a continuous  operation  through  a cleans- 
ing fluid,  a bath  of  molten  tin  and  a felt 
wiper,  to  protect  the  wire  from  deteriora- 
tion due  to  oxidation  or  corrosive  action, 
especially  w*hen  it  Is  to  be  rubber-covered, 
and  to  facilitate  soldering  in  telephone 
construction,  switchboard  work,  etc. 

Manufacturers: 

American  Insulating  Machinery  Go., 
Fairhill  & Huntingdon  Sts.,  Phila- 
delphia. Pa.  "American.” 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

New  England  Wire  Machinery  Co.,  Water 
Front  St.,  New  Haven,  Conn. 

WIRE,  TRANSMISSION  GROUND.— This 
*s  a form  of  ground  wire  that  is  strung 
over  a high-tension  transmission  line, 
usually  on  insulators  mounted  on  top  of 
the  pole  or  tower.  It  Is  grounded  at  fre- 
quent intervals  and  serves  as  a protection 
against  lightning  and  related  disurbances. 

It  is  a solid  wire,  usually  of  steel  or  copper- 
clad  steel.  If  of  steel,  it  is  always  heavllv 
galvanized.  Strand  or  messenger  wire  is 
also  used  for  this  purpose.  For  this  see 
Strand,  galvanized  steel. 

Manufacturers: 

AMERICAN  STEEL  & WIRE  CO.,  208  S. 
La  Salle  St.,  Chicago.  111. 
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Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.,  Pittsburgh,  Pa.  "Co- 
lonial Copper  Clad.” 

WIRE,  TROLLEY.— Conductor  wire  usu- 
ally carried  overhead  from  which  electri- 
cally operated  cars  are  energized.  The 
common  trolley  wire  consists  of  hard- 
drawn  copper,  although  special  bronze 
alloys  and  steel  conductors  are  being  used 
under  certain  special  conditions.  Ordinary 
trolley  wire  sizes  are  0,  00,  000  and  0000 
A.  W.  G.  and  the  round  wire  section  is 
the  oldest  and  most  generally  used.  Owing 
to  the  irregular  underrun  with  the  round 
wire  due  to  the  lips  of  the  ear  or  clamp 
encircling  the  wire,  sparking  and  wear 
results,  and  to  overcome  this  difficulty 
wire  has  been  drawn  of  a figure-8  section. 
The  ear  or  clamp  engages  the  upper  lobe 
of  the  flgure-8  section,  leaving  a smooth 
underrun  for  the  trolley  wheel.  Although 
such  wire  gives  a smooth  underrun  its 
unequal  section  has  caused  difficulty  in 
erecting,  the  wire  tending  to  kink  during 
installation.  To  overcome  this  latter  ob- 
iection,  grooved  wire  has  been  drawn. 
The  grooved  wire  is  a perfect  circle  with 
a groove  along  each  side  slightly  above 
the  center  line.  The  supporting  clamp  or 
ear  engages  in  these  grooves.  Such  wire 
is  almost  as  easily  handled  as  the  round 
wire  and  gives  the  advantages  of  a smooth 
underrun.  This  wire  has  been  standard- 
ized In  section  by  the  wire  manufacturers, 
the  American  Electric  Railway  Engineering 
Association  and  others  so  that  there  is  no 
difficulty'  in  procuring  fittings  which  will 
properly  fit  wire  drawn  to  American 
standard  grooved  section. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,  Waterbury,  Conn. 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y. 

American  Electrical  Works,  Philltpsdale, 
R.  I.  "Emelectric.” 

AMERICAN  INSULATED  WIRE  ft 
CABLE  CO.,  954  W.  21st  St..  Chicago. 
111.  "American  Brand.”  (See  display 
adv.  rage  1250.) 

AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  trolley  wire  to  meet  any  speci- 
fications.— Adv. 

ANACONDA  COPPER  MINING  CO.. 
Rolling  Mills  Department.  Sales  Office. 
547  Conway  Bldg.,  Chicago,  111.  Round 
grooved  and  figure  8 trolley  wire  fur- 
nished to  meet  any  desired  specificatioa 


Round 


eg - 

Grooved 


Figure  8 


Anaconda  trolley  wire  Is  more  durable 
because  of  fewer  brazes  per  mile.  See 
display  advertisement  on  page  1246.— 
Adv. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 
"Phono- Electric.  ” 

Canada  Wire  ft  Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West.  Toronto.  Ont.,  Can. 
"Canada.” 

CHICAGO  INSULATED  WIRE  ft  MFG. 
CO.,  Sycamore,  111.  (See  display  adv. 
page  1249.) 

Copper  Clad  Steel  Co.,  Rankin.  Pa.  "Cop- 
perweld." 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre.  Pa. 

Page  Steel  ft  Wire  Co.,  30  Church  St., 
New  York,  N.  Y. 

PHILLIPS  WIRE  CO.,  PawtuckeL  R.  I. 
"Phillips.”  Round,  grooved  and  figure 
8 trolley  wire. — Adv. 

Roebling’s  Sons  Co.,  John  A.,  Trenton. 
N.  J. 
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OME  WIRE  CO.,  Rome,  N.  Y.  "Rome 
Wire”  hard  drawn  trolley  wire,  Is  of 
high  conductivity,  uniform,  strong:  and 
durable,  and  free  from  scale,  flaws, 
splints  and  other  defects.  It  is  drawn 
in  three  shapes,  the  round  a cross  sec- 


Roand 

on  of  which  is  illustrated  above,  the 
rooved,  a cross  section  of  which  is 


■ i 

B *1 


Grooved 


strated  next,  and  the  figure  eight,  a 
ss  section  of  which  is  illustrated 
ow.  It  is  furnished  in  four  sixes  in 


|»  c «j 


Figure  8 

hree  types,  1/0,  2/0,  3/0  and  4?0 
n & Sharpe  gage.  The  two  small- 
ses  are  shipped  in  reels  of  one  mile 
Reels  of  the  two  larger  sixes 
in  one-half  mile  each.  Rome  bare 
r trolley  wire  is  guaranteed  clean, 
from  roughness,  cracks  and  lam- 
ina. Conductivity  of  the  copper 
not  be  less  than  98%,  100%  con- 
rity  being  based  on  copper  hav- 
t,  resistance  of  0.1530  ohms  per 
gram  at  20  deg.  C.  For  the  pur- 
of  calculating  weights,  cross  sec- 
etc.,  the  specific  gravity  of  cop- 
taken  as  8.89  at  20  deg.  C.  The 
$ strength  of  the  grooved  and  of 
gure  eight  wire  is  required  to  be 
f that  required  for  round  wire  of 
une  sectional  area  which  for  the 
ire  is  61,000  lbs.  per  sq.  in.;  and 
longation  shall  be  the  same  as 
required  for  round  wire  of  the 
sectional  area,  which  for  the  3/0 
t 3.209&  (minimum  elongation  in 
>.  Round  wire  is  guaranteed  not 
y more  than  1%  above  or  below 


the  nominal  gage  and  shall  be  uniform- 
ly cylindrical.  Grooved  wire  shall  not 
vary  more  than  4%  in  average  weight 
per  unit  length.  Figure  eight  wire 
shall  not  vary  more  than  4%  in  aver- 
age weight  per  unit  length.  Necessary 
braxes  in  hard  drawn  trolley  wire  are 
made  in  accordance  with  best  commer- 
cial practice  and  tests  upon  a section 
of  wire  containing  a braxe  must  show 
at  least  95%  of  the  tensile  strength  of 
the  unbrazed  wire  to  pass  the  Rome 
Wire  standard  specifications.  For 
other  Rome  Wire  Company  products 
see  display  advertisement  on  page  1247. 
— Adv. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.  Pittsburgh,  Pa. 
"Standard." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 

WIRE  TUNGSTEN.— See  Tungsten,  wire. 

WIRE,  TWIN.— Two  small  insulated  con- 
ductors laid  parallel,  having  a common 
covering. 

WIRE-TWISTING  MACHINES.— Appa- 
ratus  designed  with  wire-reel  holders  ar- 
ranged to  rotate  about  a common  axis 
to  twist  individual  conductors  together  in 
a continuous  process,  thus  forming  twisted 
pairs,  etc.,  for  telephone  wires,  lamp 
cords,  and  many  other  types  of  flexible 
cords. 

Manufacturers: 

American  Insulating  Machinery  Co., 
Fairhill  & Huntingdon  Sts.,  Philadel- 
phia. Pa.  "American." 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada." 

New  England  Wire  Machinery  Co.,  Water 
Front  St.,  New  Haven,  Conn. 

WIRE,  WEATHERPROOF. — A copper 
conductor,  either  solid  or  stranded,  cov- 
ered by  three  fibrous  braids  each  satu- 
rated with  a heavy  moistureproof  com- 
pound, usually  containing  waxes.  This 
wire  is  for  use  outdoors  where  moisture 
is  sure  to  be  present  and  where  fireproof 
dualities  are  not  necessary,  and  is  there- 
fore used  extensively  for  lighting  and 
power  distribution  mains  and  feeders.  It 
is  made  in  all  sizes  from  No.  20  A.  W.  G. 
to  the  largest  feeder  cables.  In  distri- 
bution circuits  in  cities  and  towns  it  is 
customary  to  use  insulated  wire  of  the 
weatherproof  variety.  This  insulation, 
taken  in  conjunction  with  other  Insulating 
features,  adds  to  the  safety  of  over- 
head line  work,  where  more  than  one  cir- 
cuit is  carried  on  the  same  poles. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St..  Waterbury.  Conn.  "KK." 

American  Copper  Products  Corp.,  200 
Broadway,  New  York,  N.  Y* 

American  Electrical  Works,  Phillipsdale, 
R.  I.  "Emelectric." 

AMERICAN  INSULATED  WIRE  & 
CABLE  CO.,  Chicago.  111.  "American 
Brand”  weatherproof  wire  is  manufac- 
tured by  a process  which  preserves  the 
insulation  and  yet  it  is  pliable  under 
all  conditions.  The  braid  next  to  the 
wire  is  saturated  with  a compound 
which  prevents  same  from  running. 
The  second  braid  has  a compound  satu- 
ration of  high  melting  point.  The  out- 
side braid  is  saturated  with  a wax  com- 
pound which  prevents  peeling,  cracking 
or  sticking,  and  always  keeps  a smooth, 
highly  polished  surface.  "American 
Brand"  weatherproof  wire  is  made  in 
solid  sixes  from  No.  18  to  4/0.  The 
stranded  conductor  is  made  in  sizes  No. 
10  to  2,000,000  CM  inclusive.  It  is  made 
in  the  same  sizes  in  double  braid.  See 
page  1250. — Adv. 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  weatherproof  wire.  Send  for 
catalog. — Adv. 

Ansonia  Electrical  Co.,  The.  Ansonia. 
Conn.  "Shield  Brand." 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.r  Chicago,  111. 

Canada  Wire  & Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada." 

CHICAGO  INSULATED  WIRE  & MFG. 
CO..  Sycamore,  111.  (See  display  adv. 
page  1249.) 

COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket.  R.  I.  "1 
X.  L." 


Copper  Clad  Steel  Co.,  Rankin,  Pa.  "Cop- 
perweld." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

ILLINOIS  WIRE  & CABLE  CO.,  Syca- 
more, 111.  "Illinois."  (See  display  adv. 
page  1250.) 

Kelly  Electric  Wire  Co.,  Grand  Haven, 
Mich. 

Marion  Insulated  Wire  & Rubber  Co., 
Marion,  Ind.  "Eagle  Brand." 

Monarch  Electric  & Wire  Co.,  624  W. 
Adams  St.,  Chicago,  III.  "Monarch." 

National  Conduit  & Cable  "Co.,  Inc., 
Hastlngs-on-Hudson,  N.  Y. 

National  India  Rubber  Co.,  Bristol,  R.  I. 
"National." 

Nehring  Electrical  Works,  De  Kalb,  111. 

Okonite  Co.,  The.  Canal  St.,  Passaic, 
N.  J.  "Okonite." 

Peerless  Insulated  Wire  & Cable  Co.,  90 
West  St.,  New  York,  N.  Y.  "Fibre 
Clad." 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F.,  Montreal.  Que.,  Can. 

PHILLIPS  WIRE  CO.,  Pawtucket,  R.  I. 
Makers  of  "O.  K."  brand  cotton  yarns 
used  exclusively  with  high-grade  com- 
pounds.— Adv. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome  N.  Y.  A 
weatherproof  braid  is  used  on  various 
types  of  Rome  Wire  lamp  cords  to 
make  them  moisture  and  damp  proof, 
using  the  same  solid  or  stranded  con- 
ductors and  insulation  as  in  the  stand- 
ard Rome  Wire  fixture  and  lamp  cords. 
The  18  gage  reinforced  portable  cord 


Rome  Portable  Cord 


illustrated  shows  the  first  wrapping  of 
fine  Sea  Island  cotton  around  each 
stranded  conductor,  the  individual 
insulation  of  seamless  rubber  and 
outer  braid  of  cotton,  then  the  seam- 
less rubber  insulation  around  both  con- 
ductors and  finally  the  black  weather- 
proof braid.  All  Rome  Wire  is  manu- 
factured from  copper  having  98%  con- 
ductivity and  high  glrade  materials  are 
used  throughout.  For  other  Rome 
Wire  products  see  display  advertise- 
ment on  page  1247. — Adv. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.  "U.  S." 

WIRE,  WELDING. — A thin  wire  usually 
made  of  commercially  pure  iron  with 
small  percentages  of  other  metals  added, 
according  to  the  character  of  the  metal 
to  be  welded,  and  used  as  the  electrode 
or  as  an  auxiliary  in  the  arc-welding 
process.  Welding  wire  sometimes  also  con- 
tains a refractory  flux,  usually  applied  as 
an  outside  coating  to  the  iron  wire.  The 
iron  or  steel  electrode  is  melted  by  the 
arc  and  fills  the  space  between  the  pieces 
to  be  welded.  Due  to  the  fusing  action 
of  the  arc  it  actually  becomes  a part  of 
the  metal  on  either  side  of  the  gap  it 
fills.  The  success  of  a weld  is  deter- 
mined largely  by  the  composition  of  the 
welding  wire  and  the  flux.  Welding  wire  is 
used  only  in  light  welding;  for  heavier 
work  the  pieces  are  called  welding  rods. 
When  carbon  electrodes  are  used  the  weld- 
ing wire  or  rod  serves  chiefly  as  a melt  rod 
that  is  fused  to  All  crevices  in  the  Joint 
being  welded. 

Manufacturers: 

Alloy  Metal  Wire  Co.,  154  Nassau  St., 
New  York,  N.  Y. 

Alloy  Steel  Products  Corp.,  123  Liberty 
St.,  New  York,  N.  Y. 

American  Rolling  Mill  Co.,  The,  Middle- 
town,  Ohio.  "Armco." 

AMERICAN  STEEL  & WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a complete 
line  of  wire  used  in  the  art  of  welding. 
— Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  52  Vanderbilt  Ave.,  New 
York.  N.  Y.  "Dolphin."  "Neptune," 
"Triton."  (See  display  adv.  page  1252.) 

Carbic  Mfg.  Co.,  Duluth,  Minn.  "Carbic." 

Central  Steel  & Wire  Co..  119-127  N. 
Peoria  St.,  Chicago,  III.  "Lektrox 
Swedox." 
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Electrical  Alloy  Co.,  The,  Morristown, 
N.  J. 

Electro-Weld  Co.,  70  Munroe  St.,  Lynn, 
Mass. 

Gibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit.  Mich. 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1245.) 

Indianapolis  Switch  & Frog  Co.,  Spring- 
field,  Ohio. 

Noble  & CO.,  F.  H.,  59th  & Wallace  Sts., 
Chicago,  111. 

Page  Steel  & Wire  Co.,  30  Church  St., 
New  York,  N.  Y. 

Quasi-Arc  Weldtrode  Co.,  Inc.,  Atlantic 
Ave.  & Warwick  St..  Brooklyn,  N.  Y. 

Rail  Welding  & Bonding  Co.,  2400  Wood- 
land Ave.,  Cleveland,  Ohio. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 


N.  J. 

Siemund  Wenzel  Electric  Welding  Co.,  30 
Church  St.,  New  York,  N.  Y.  “Sle- 
mund.” 

Standard  Underground  Cable  Co.,  West- 
in  ghouse  Bldg.,  Pittsburgh,  Pa,  “Stand- 
ard.” 

Tubular  Woven  Fabric  Co.,  Main  & 
Carver  Sts.,  Pawtucket,  R.  I. 


WIRE-WRAPPING  MACHINES. —Ma- 
chines for  wrapping  coils  of  wire  with  over- 
lapping layers  of  paper  tape  to  protect 
the  coils  during  shipment  or  storage.  The 
machine  consists  of  a split  circular  shuttle 
on  which  a spool  or  quantity  of  tape  is 
carried.  The  shuttle  is  opened  and  the  coil 
to  be  taped  inserted.  The  shuttle  is  then 
rotated  about  the  coil  and  for  each  rota- 
tion lay?  one  layer  of  paper  tape. 


Manufacturers: 


American  Insulating  Machinery  Co..  Fair- 
hill  & Huntingdon  Sts.,  Philadelphia, 
Pa.  “American.” 

Miller.  Charles  E.,  Anderson,  Ind.  “Miller- 
Anderson.” 

New  England  Wire  Machinery  Co.,  Water 
Front  St.,  New  Haven,  Conn. 

Textile  Machine  Works,  Reading,  Pa. 

W I REDUCT. — Trade  name  for  nonmetal  - 
11c  tubing  for  electric  wires  made  by  the 
American  Wiremold  Co.,  81-83  Woodbine 
St..  Hartford,  Conn. 

WIRELES§. — A widely  used  contraction 
of  wireless  telegraphy  or  wireless  tele- 
phony. 

WIRELESS. — Trade  name  for  electric 
pipe  locator  and  cable  tester  manufactured 
by  the  Electric  Specialty  Mfg.  Co.,  Cedar 
Rapids,  Iowa. 

WIRELESS  MFG.  CO.— 619  4th  St.,  N.  W. 
Canton,  Ohio.  Manufacturer  of  radio 
equipment.  Henry  L.  Ley,  owner. 

WIRELESS  SPECIALTY  APPARATUS 
CO. — C & Fargo  Sts.,  Bostpn,  Mass.  Manu- 
facturer of  radio  apparatus.  Business  es- 
tablished 1907.  President  and  general  man- 
ager, George  S.  Davis;  vice-president,  Will- 
iam Newsome;  secretary,  John  B.  Warren; 
treasurer.  Edward  C.  Porter;  sales  man- 
ager, Walter  J.  Henry. 

WIRELESS  TELEGRAPHY A name 

first  used  for  the  system  of  communication 
by  means  of  signals  radiated  through  space 
as  electromagnetic  waves.  It  was  called 
this  to  emphasize  the  uniqueness  of  the  de- 
velopment. because  no  line  wires  were  re- 
quired. The. term  radio  telegraphy  is  now 
used  in  Its  stead  and  Is  preferred  by  most 
writers  and  radio  associations.  See  Radio 
communication,  development  and  status  of. 

WIRELESS  TELEPHONY.— A name 
given  to  the  systems  of  transmitting  speech 
over  distance  by  means  of  the  radiation 
of  electromagnetic  waves  and  without  the 
use  of  any  line  wires.  Its  name  was  to 
emphasize  the  novelty  and  importance  of 
the  latter  fact.  The  term  radio  telephony 
is  now  preferred.  See  Radio  communica- 
tion, development  and  status  of. 

WIRELETS. — Trade  name  for  conduit 
bodies  and  covers  manufactured  by  the 
Steel  City  Electric  Co.,  1221  Columbus  Ave., 
Pittsburgh,  Pa. 


WIREMOLD. — Trade  name  for  raceways 
or  metal  moldings  for  surface  wiring  made 
by  the  American  Wiremold  Co.,  81-83 
Woodbine  St.,  Hartford,  Conn. 


WIRING  ASSEMBLIES.  AUTOMOTIVE. 

— Automobile  manufacturers  frequently  do 
not  have  facilities  for  making  the  wire  or 
cord  used  in  the  starting,  lighting  and 
ignition  systems.  Some  wire  manufactur- 
ers who  furnish  this  material  cut  the  wire 
to  length,  solder  on  terminal  lugs,  form 
it  comoletely.  and  braid  on  a complete 
covering,  thus  giving  all  the  necessary  wir- 
ing on  the  car  in  one  assembly  or  cable 
ready  to  be  installed.  This  Is  also  done  for 


airplanes,  motorboats  and  other  automo- 
tive equipment.  The  insulation  require- 
ments are  frequently  special,  although 
standard  wire  is  also  supplied.  (Also  see 
Wire,  automobile,  ignition;  also  lightng  and 
starting.) 

Manufacturers: 


Allis- Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Grossman  Auto  Parts  Co.,  White  Plains, 
N.  Y.  “Gapco.” 

WIRING  OF  DWELLINGS.— This  term 
embraces  what  is  commonly  called  “house 
wiring”  or  "residence  wiring.”  The  word 
dwelling  is  broader,  since  it  Includes  from 
the  humblest  to  the  most  pretentious  resi- 
dence and  all  the  wide  variety  of  apartment 
buildings  now  found  in  large  cities,  ranging 
from  the  simple  “two-flat”  to  the  sumptu- 
ous apartment  hotels.  Using  the  word 
dwelling  in  this  broad  sense  as  any  rela- 
tively permanent  place  of  abode,  it  is  evi- 
dent that  dwellings  constitute  the  largest 
class  of  buildings  in  the  country.  Conse- 
quently, the  wiring  of  dwellings  is  of  very 
high  importance  to  the  electrical  industry, 
not  only  to  electrical  wiring  contractors, 
but  to  central-station  companies,  manufac- 
turers, jobbers  and  others  interested  in  see- 
ing the  greatest  possible  development  for 
electric  service  and  electrical  appliances. 

Definite  figures  emphasize  the  importance 
of  this  matter.  There  are  now  in  the  United 
States  about  20.482,000  dwellings,  of  which 
total  approximately  14.190,000  are  not  yet 
wired  for  electric  service.  Considering  the 
youth  of  the  electrical  industry,  the  30.7%  of 
all  dwellings  wired  represents  a big  achieve- 
ment, but  a far  greater  one  yet  awaits,  for 
near  70%  of  the  total 'represents  the  poten- 
tial field  In  this  line.  Of  these  14,190.000 
unwired  dwellings,  about  4,993,500  are  with- 
in cities,  villages  and  districts  covered  by 
central-station  lines;  that  is,  over  one-thini 
of  this  total  should  be  immediately  avail- 
able for  wiring— the  service  is  at  hand,  and 
it  remains  only  to  convince  the  householder 
that  the  wiring  of  his  dwelling  is  every  day 
becoming  more  and  more  of  a necessity  for 
the  welfare  of  his  family. 

There  are  about  6,362.500  farms  In  the 
United  States,  and  on  these  there  are  in 
use  about  350,000  electric  light  and  power 
plants  (commonly  called  farm  lighting 
plants).  Allowing  for  the  farms  that  have 
central  station  service,  there  are  about  6,- 
000.000  farm  dwellings  (or  94%  of  all  farm 
dwellings)  that  have  not  yet  experienced 
the  value  of  being  wired  and  equipped  for 
electricity.  Of  the  remaining  eight  million 
odd  unwired  dwellings,  nearly  five  million 
have  been  referred  to  above  as  within  the 
reach  of  centi'al-station  line3,  and  the 
other  three  million  are  chiefly  in  subur- 
ban districts,  small  villages  and  ham- 
lets to  which  electric  service  would  be 
extended  if  a considerable  percentage  of 
their  houses  were  made  ready  for  service 
by  being  wired. 

These  figures  are  sufficiently  striking  to 
warrant  further  consideration  of  the  entire 
subject  of  wiring  of  dwellings. 


Development.  The  first  use  of  eleotricity 
in  the  home  was  for  operating  electric  bells 
somewhat  over  forty  years  ago.  The  wiring 
for  bells  is  very  simple,  since  but  Bmall 
wires  suffice  and  a few  cells  of  primary  bat- 
tery and  simple  push  buttons  with  bells  or 
buzzers  are  used.  Such  bells  were  common- 
ly installed  in  connection  with  speaking 
tubes,  and  this  was  the  beginning  of  the 
business  of  many  electrical  contractors. 

Electric  lighting  came  into  use  in  resi- 
dences a little  less  than  forty  years  ago,  be- 
ing employed  first  in  larger  and  more  pre- 
tentious residences.  Its  progress  in  this 
field  was  slow  for  many  years,  one  of  the 
reasons  being  that  there  was  little  knowl- 
edge of  just  what  was  required  in  the  way 
of  suitable  equipment  for  lighting  circuits. 
The  first  contractors,  being  practically 
merely  bell  hangers,  did  not  understand  the 
higher  requirements  that  lighting  circuits 
called  for.  And.  therefore,  many  of  the  early 
circuits  were  installed  with  inadequate  wire 
and  without  proper  precautions  to  prevent 
short-circuits  and  other  troubles.  The  ma- 
terial available  in  the  way  of  wire,  sockets, 
switches  and  insulators  was  also  inferior, 
and  consequently  both  these  conditions  re- 
sulted in  not  infrequent  fires  due  to  crossed 
wires,  incorrect  fusing  and  similar  causes, 
^■hich  prevented  the  more  rapid  spread  of 
electric  lighting  in  residence  service. 


As  a result  of  this  condition,  fire  insur- 
ance underwriters  took  up  the  regulation  of 
electrical  installations  involvng  110  volts  or 
above  Tb^  final  form  of  thes^  regulations 
was  the  National  Electrical  Code,  whose 
first  edition  appeared  in  1897.  After  a few 


years  this  code  become  recognized  as  a re- 
liable guide  in  making  electric  lighting  in- 
stallations much  more  safe,  and  from  this 
point  on  considerable  progress  resulted, 
electric  lamps  replacing  gas  and  oil  in  con- 
siderable numbers.  The  advance  was  steady, 
but  still  rather  slow  until  about  twelve 
years  ago,  when  the  advent  of  the  tungsten 
lamp  brought  about  an  entirely  different 
state  of  affairs. 

When  this  type  of  lamp  was  developed  so 
as  to  be  fairly  rugged,  its  superior  efficiency 
made  it  a decided  competitor  to  all  other 
types  of 'interior  illuminants.  Central-sta- 
tion companies  began  the  practice  of  replac- 
ing carbon  lamps  with  tungstens,  and  the 
development  of  residence  lighting  from  then 
on  made  rapid  progress.  New  possibilities 
in  the  way  of  lighting  were  also  developed 
with  the  introduction  of  these  lamps,  and 
special  efforts  were  made  both  by  lighting 
companies  and  by  many  contractors  to 
stimulate  wiring  of  residenoes.  Practically 
all  new  houses  from  that  date  on  have  been 
wired  during  construction,  and  a very  large 
number  of  wiring  campaigns  have  been 
conducted  to  make  it  possible  to  wire  fin- 
ished houses  under  favorable  conditions. 

Although  the  improvement  in  electric 
lighting  gave  a decided  stimulus  to  electric 
service  in  the  home,  there  was  at  the  same 
time  a group  of  very  important  develop- 
ments in  other  branches  of  eleotric  service 
which  further  enhanced  its  value  in  the 
household.  Of  these  Improvements,  the  first 
and  most  important  was  the  extensive  use 
of  electrically  heated  appliances,  of  which 
the  first  and  most  widely  used  was  the 
electric  flatiron,  this  being  followed  by  the 
electric  toaster,  coffee  percolator,  chafing 
dish,  tea  urn  and  kettle,  disk  stove,  heating 
pad,  curling  iron,  etc.  Following  the  use  of 
these  smaller  devices,  there  was  further 
application  in  successive  years  of  many 
larger  devices,  such  as  electric  radiators  or 
room  heaters,  water  heaters  of  various 
types,  flreless  cookers,  electric  ovens  and 
complete  electric  ranges  on  which  all  house- 
hold cooking  and  baking  can  be  done. 

There  were  also  introduced  in  the  home 
an  extensive  line  of  motor-driven  appli- 
ances. among  which  were  electric  fans, 
washing  machines,  vacuum  cleaners,  hair 
driers,  vibrators,  dishwashers,  ironing  ma- 
chines, electric  sewing  machines  and  mo- 
tors for  various  kitchen  and  general  utility 
purposes.  During  the*World  War  the  scarc- 
ity of  servants,  and  especiily  of  laun- 
dresses, caused  a great  Increase  in  the  use 
of  electric  washing  machines,  also  vacuum 
cleaners. 

At  the  present  time  electric  service  in  the 
home  is  for  all  these  various  utilities,  and 
the  old  saying  of  having  one's  house  “wired 
for  electric  light”  is  entirely  obsolete  and 
has  come  to  be  replaced  by  the  phrase 
“wired  for  electric  service.”  This  last  is 
far  more  comprehensive  and  representative 
of  present  day  conditions.  Gradually  the 
householder  has  come  to  recognize  that,  in- 
stead of  making  household  electric  appli- 
ances incidental  to  the  lighting,  they  are  of 
equal  importance  thereto.  Consequently  an 
important  change  has  been  brought  about 
in  the  general  layout  of  the  house-wiring 
system  in  that  equal  provision  is  properly 
made  for  the  appliances  and  for  the  light- 
ing. 

Systems  of  Wlrinfl.  The  wiring  of  bells, 
annunciators  and  other  such  low-voltage 
signaling  systems  has  always  been  with 
small  wires  run  concealed  behind  partitions, 
if  installed  during  construction,  or  run  along 
picture  moldings  in  the  corners  of  rooms, 
etc..’  if  installed  after  the  building  is  occu- 
pied. Such  signaling  systems  operate  in 
most  cases  on  a few  cells  of  dry  battery  or 
other  primary  battery  and  very  seldom  ex- 
ceed over  20  volts,  even  in  the  case  of  large 
apartment  buildings.  In  many  cases,  where 
alternating  current  is  supplied,  bell-ringing 
transformers  are  now  used  In  place  of  bat- 
teries. In  this  case  the  primary  of  the 
transformer  is  connected  directly  to  the 
110  to  115-volt  circuits  in  the  house,  and 
the  low-voltage  side  of  the  transformer  ia 
connected  directly  to  the  bells,  buzzers  or 
other  signaling  circuits.  Such  bell-ringing 
transformers  have  become  popular,  as  they 
eliminate  all  battery  troubles  and  minimize 
the  possibility  of  having  the  bells  out  or 
order,  which  in  nine  cases  out  of  ten  is  due 
to  batteries  run  down. 

For  lighting  circuits  it  was  early  recog- 
nized that  exposed  or  open  wiring  would 
not  be  suitable,  because  of  its  poor  appear- 
ance and  lack  of  protection.  Since  such 
circuits  carry  110  volts  as  a standard  volt- 
age. they  have  to  be  insulated  much  more 
Perfectly  than  the  bell  circuits  referred  to 
above.  One  of  the  first  methods  of  insulat- 
ing and  protecting  them  was  by  means  or 
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at  was  called  wood  molding,  and  a great 
U of  this  was  installed  by  being  run  in 
ny  cases  like  picture  molding  and  also 
stalled  alongside  of  door  and  window 
mes  and  other  places,  in  all  cases  being 
>osed  on  the  surface  of  the  walls  and 
lings.  Such  molding  has  grooves  in  its 
e,  which  provide  raceways  for  the  indi- 
ual  circuit  wires;  on  top  of  this  base  is 
ced  a capping,  which  protects  the  wires, 
h wood  molding  is  not  especially  attrac- 
!,  however,  and  it  also  is  not  a com- 
ely satisfactory  protection.  For  this  rea- 
other  methods  of  protecting  wiring 
re  introduced  and  at  the  same  time  pro- 
tion  against  the  use  of  wood  molding 
enacted  in  a number  of  large  cities  in 
:h  special  precautions  are  necessary  to 
re  the  highest  possible  protection  of 
jits  on  account  of  variable  occupancy 
uildings,  especially  apartments  and  ten- 
nts. 

r running  circuits  in  partitions,  one  of 
first  methods  used  was  what  was  called 
knob-and-tube  system.  This  has  been 
very  extensively,  especially  in  smaller 
is,  but  is  applicable  only  for  buildings 
>urse  of  construction.  It  makes  use  of 
‘lain  knobs  fastened  to  the  joists  or 
* wood  partition  supports  and  also  em- 
porcelain  tubes  to  serve  as  bushings 
he  wires  where  they  are  run  through 
i or  other  wood  work.  If  carefully  in- 
‘d  and  not  disturbed,  such  a system  is 
•ly  satisfactory  one.  However,  in  large 
. as  above  referred  to,  the  likelihood 
erations  in  partitions  to  suit  the  needs 
rious  tenants,  as  well  as  the  higher 
ards  of  safety  required,  has  resulted 
s system  not  being  approved.  Conse- 
ly.  in  the  larger  cities,  the  use  of  a 
letely  protected  wiring  system  is  usu- 
equired. 

complete  protection  of  the  wiring, 
is  types  of  conduit  systems  have  been 
>ped.  The  first  of  these  employed 
tubing  of  very  light  construction, 
ilightly  heavier  than  ordinary  speak - 
ibe.  This  being  found  to  be  mechan- 
weak,  the  requirements  for  rigid 
ic  conduit  have  been  gradually  ln- 
d,  and  this  material  is  now  made  of 
;ss  steel  tubing  and  forms  the 
t type  of  protection  for  wiring  sys- 
When  installed  in  ceilings  or  wall 
ons  or  other  concealed  places,  con- 
lust  be  put  in  during  the  construc- 
r the  building,  and  with  it  must  be 
?d  numerous  conduit  fittings,  such 
duit  outlet  boxes,  switch  boxes,  cut- 
binets,  etc. 

ermit  the  equivalent  of  a rigid  con- 
''stem  to  be  installed  in  a building 
finished,  two  types  of  flexible  con- 
>re  developed. ' One  of  these  is  made 
e fabric  and  is  known  under  various 
such  as  nonmetallic  flexible  con- 
exible  fabric  tubing,  loom  and  nu- 
special  trade  names.  This  also  re- 
special terminal  fittings  in  the  way 
s or  outlet  plates  and  connectors  to 
:he  tubing  remaining  in  place.  Such 
tubing  is  installed  in  many  cases  as 
lete  system  and  in  others  it  is  used 
protection  of  the  wires  at  the  out- 
the  knob-and-tube  ssytem. 
er  type  of  flexible  conduit  developed 
known  as  flexible  steel,  which  is 
' helical  interlinked  layers  of  cor- 
spring  steel  that  form  a continuous 
or  duct  which  is  quite  flexible  and 
dally  suitable  for  wiring  finished 
It  can  be  readily  drawn  into  ceiling 
or  wall  partitions, 
yvelopment  from  this  type  of  flex- 
I conduit  was  what  has  become  to 
l steel -armored  cable,  which  con- 
the  flexible  steel  oonduit.  with  cir- 
es  already  drawn  in  and  perma- 
stalled  so  as  to  eliminate  the  need 
rately  drawing  the  wires  in  the 
ifter  the  latter  has  first  been  in- 
3uch  armored  cable  is  quite  exten- 
ed  in  the  wiring  of  finished  dwell- 
makes  a very  satisfactory  installa- 

Uings  of  all  kinds  the  tendency  is 
Install  the  rigid  or  flexible  steel 
flexible  nonmetallic  fabric  tubing 
ed  cable,  and  these  materials  are 
d as  giving  the  highest  type  of 
>n.  In  smaller  communities  and 
districts,  where  inspection  re- 
ts are  not  so  rigid,  and  in  fact 
^ wiring  is  not  likely  to  be  dis- 
e use  of  the  knob-and-tube  sys- 
oermisslble  and  permits  saving 
tense,  provided  the  wiring  can 
led  while  the  house  Is  being 
the  wiring  is  for  a farm  house 
-om  a 32- volt  farm  lighting  plant, 
.'ler  wiring  is  needed  than  for  110 
.use  heavier  currents  are  required 


on  the  lower  voltage  to  get  the  same  power. 

Outlets.  In  wiring  of  new  dwellings,  pro- 
vision was  made  in  early  days  for  lighting 
outlets  only.  This  was  natural  because 
lighting  was  the  only  service  of  standard 
voltage  until  within  the  last  ten  or  twelve 
years,  when  various  types  of  appliances 
came  into  use.  On  the  part  of  architects 
and  also  of  many  contractors  there  has 
not  been  sufficient  recognition  of  the 
need  for  special  outlets  for  these  miscel- 
laneous appliances.  Moreover,  the  num- 
ber of  outlets  installed  for  lighting 
service  in  the  home  is  entirely  in- 
adequate. It  is  quite  common  to  find  bed 
rooms,  kitchens,  bath  rooms  and  other 
smaller  rooms  with  only  a single  outlet. 
Unless  that  outlet  is  plaoed  so  that  a lamp 
which  may  be  placed  in  its  socket  will  thor- 
oughly illuminate  the  room,  it  is  entirely 
out  of  the  question  to  get  satisfactory  light- 
ing, and  the  possibility  of  using  appli- 
ances at  the  same  time  that  light  is  re- 
quired is  seriously  handicapped.  During  the 
last  few  years  central-station  organizations 
and  the  more  progressive  electrical  manu- 
facturers and  contractors  have  recognized 
the  desirability  of  having  more  complete 
wiring  done  In  the  residences.  Numerous 
campaigns  have  been  conducted  with  the 
special  object  in  view  of  providing  more 
outlets  for  the  attachment  of  appliances 
of  all  kinds. 

Aside  from  the  disadvantage  of  having, 
say,  only  one  socket  outlet  in  a room  which 
* would  ordinarily  mean  removal  of  the  lamp 
in  order  to  connect  in  an  attachment  plug 
for  some  applianoe.  there  is  the  more  im- 
portant one  that  most  sockets,  if  of  the 
key  or  pull-chain  type,  have  a limited  cur- 
rent capacity  which  is  slightly  over  2 am- 
peres, or  250  watts.  If  a device  taking  a 
heavy  current,  such  as  600-watt  flatiron,  is 
connected  to  the  socket,  the  latter  Is  likely 
to  be  overheated  and  have  its  contact 
mechanism  damaged  if  this  is  used  for 
switching  the  current  on  and  ofT.  Since 
special  sockets  designed  and  rated  for  660 
watts  are  not  yet  in  extensive  use  in  the 
home,  it  is  desirable  to  provide  special  out- 
lets of  660-watt  rating  for  the  use  of  the 
heavier  appliances  at  least. 

The  use  of  these  additional  outletg,  such 
as  wall  or  baseboard  Teceptacles  or  floor 
receptacles,  makes  it  very  much  more 
convenient  to  connect  any  appliance  than 
it  is  to  connect  it  to  a high-hung  lighting 
socket.  Furthermore,  it  eliminates  the 
need  for  disturbing  the  lamp  so  that  it 
is  possible  to  use  the  light  and  also  use 
the  appliance  at  the  same  time.  Wall  recep- 
tacles are  almost  invariably  rated  at  660 
watts  and  are  therefore  especially  suited 
for  the  various  heatipg  and  motor-driven 
appliances  that  may  take  as  much  power. 
Moreover,  they  make  it  very  convenient 
to  connect  floor  lamps  and  table  lamps, 
electric  fans  and  a great  variety  of  other 
devices  and  this  convenience  stimulates 
the  use  of  these  appliances. 

Lack  of  sufficient  outlets  in  the  home, 
as  usually  found,  has  resulted  in  the  use 
of  large  numbers  of  current  taps,  special 
duplex  sockets  and  various  devices  of  this 
type  to  permit  connecting  more  than  one 
appliance  or  a lamp  and  an  appliance  to 
what  was  originally  a single  socket. 
While  this  is  far  better  than  no  connec- 
tion at  all,  it  is  not  the  complete  solution 
of  the  problem.  In  fact,  inasmuch  as  it 
results  in  many  cords  hanging  from  fix- 
tures and  being  run  promiscuously  along 
the  walls,  this  is  neither  an  attractive 
nor  completely  safe  method  of  connecting 
these  appliances.  The  use  of  sufficient 
wall  receptacles  has  come  to  be  recognized 
as  the  most  satisfactory  method  of  meet- 
ing all  requirements,  both  of  convenient 
connection  of  appliances  of  all  kinds  and 
of  permitting  flexibility  in  the  lighting  by 
means  of  portable  table  or  floor  lamps  that 
can  be  readily  moved  about  from  place  to 
place.  The  installation  of  additional  out- 
lets does  not  cost  nearly  as  much  as  is 
commonly  believed,  especial^  if  these  are 
placed  at  the  time  the  building  is  being 
wired. 

To  make  it  possible  to  install  house  wir- 
ing without  a heavy  financial  burden  to 
the  householder  various  methods  have  been 
developed  within  the  past  dozen  years. 
One  of  the  most  favored  ones  is  the  in- 
stallment method  of  payments.  This  per- 
mits the  owner  or  tenant,  whoever  is  re- 
sponsible for  having  the  wiring  done,  to 
pay  for  it  in  equal  monthly  installments 
spread  over  a period  of  from  six  to 
twenty-four  months.  Some  contractors 
have  conducted  business  on  this  basis  and 
financed  the  matter  themselves.  As  a rule, 
the  capital  required  to  carry  such  out- 

8S5 


‘standing  accounts  is  rather  heavy  and  be- 
yond the  power  of  the  ordinary  contrac- 
tor. in  some  cases  banks  have  advanced 
the  money  for  the  purpose,  but  the  most 
satisfactory  method  and  the  one  most  used 
has  been  the  financing  of  the  wiring  by 
the  central-station  companies,  they  mak- 
ing an  agreement  with  the  contractor  to 
pay  him  the  entire  cost  on  completion  of 
the  wiring  and  carrying  the  account  for 
the  prescribed  time  in  the  form  of  month- 
Pfty*Pents  added  to  the  electric  service 
* ».  This  method  has  been  found  espe- 
cially suitable  for  bringing  about  the  wir- 
ing of  completed  buildings  and,  if  it  had, 
not  developed,  the  progress  In  this  field 
would  have  been  very  much  less  than 
It  has  been. 


During  the  recent  World  War  financial 
conditions  did  not  permit  making  as  liberal 
terms,  but  It  is  believed  that  gradual  im- 
provement in  this  line  will  permit  the 
partial-payment  system  to  be  extended  and 
the  wiring  of  finished  houses  to  be  greatly 
accelerated.  The  wiring  of  new  buildings 
Is  undertaken  almoss  invariably  on  the 
same  basis  as  the  contracts  for  other  in- 
stallation work,  such  as  plumbing,  heat- 
ing, painting  and  decorating,  etc. 

WIRT  CO. — 5221  Greene  St.,  Philadel- 
phia, Pa.  Manufacturer  of  electric  heat- 
ing pads,  regulating  lamp  sockets  and 
portable  lamps,  resistance  units  and  other 
electrical  specialties.  President,  Charles 
Wirt;  vice-president,  C.  H.  Chandler;  sec- 
retary, William  J.  Conlen;  treasurer  and 
general  manager,  P.  H.  Stuckley;  sales 
manager,  J.  C.  Kaelber.  Sales  represent- 
atives, Hatheway  & Knott,  117  West  St., 
New  York,  N.  Y.;  Doherty  & Hafner  Co., 
618  W.  Jackson  Blvd.,  Chicago,  111.;  Ben- 
jiamin  Electric  Mfg.  Co.,  580  Howard  St., 
San  Francisco,  Cal. 


W I SCON  A. — Trade  name  for  internal 
combustion  engine  manufactured  by  the 
Termaat- Monahan  Mfg  Co.,  Oshkosh,  WIs. 

WISCONSIN. — Trade  name  for  gas  and 
gasoline  engines  and  farm  lighting  plants 
manufactured  by  the  Lauson-Lawton  Co., 
De  Pere.  Wis. 


WISCONSIN. — Trade  name  for  gas  en- 
gines manufactured  by  the  Wisconsii 
Motor  Mfg.  Co.,  44th  Ave.  & Burnham  St. 
Milwaukee,  Wis. 

WISCONSIN  ELECTRIC  CO.— 16th  St 
& Junction  Ave.,  Racine,  Wis.  Manufac* 
turer  of  motors,  electric  cloth  cutting  ma» 
chines,  driers,  grinders,  buffers,  etc.  Busi* 
ness  established  1913.  President  and  gen- 
eral manager,  L.  H.  Hamilton;  vice-pres- 
ident. C.  H.  Beach;  secretary  and  treas- 
urer, A.  Hugunin;  sales  managers,  L.  B. 
Augstine  and  J.  E.  Davis. 


vviowisiNain  eLtCTRiCAL  m MFG.  CO. 
Mil  waukee,  Wis.  Manufacturer  of  panel - 
boards,  switchboards,  etc. 


ELECTRICAL  associa. 
TION. — President,  William  C.  Lounsbury; 
secretary-treasurer,  J.  P.  Pulliam,  1401 
1st  National  Bank  Bldg.,  Milwaukee.  Wis 


WISCONSIN  MOTOR  MFG.  CO.— 44tl 
Ave.  & Burnham  St.,  Milwaukee,  Wia 
Manufacturer  of  gas  engines.  Sales  man« 
ager,  C.  L.  Cole. 


WISCONSIN  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  ANC 
DEALERS.— Officers  1921-22:  President,  B. 
L.  Burdick,  Milwaukee,  Wis.;  vice  pres- 
ident, W.  F.  Meter;  secretary  and  treasurer, 
John  L.  Acker,  Sheboygan,  Wis.;  acting 
secretary  H.  M.  Northrup,  Milwaukee,  Wis. 


WISCONSIN  STATE  TELEPHONE 

ASSOCIATION.— President,  Walter  J.  Gal- 
lon, Antigo,  Wis.;  secretary,  J.  A.  Pratt, 
Menomonee  Falls,  Wis. 


WISE-  MC  CLUNG  MFG.  CO.,  THE.— 
New  Philadelphia,  Ohio.  Manufacturer  of 
electric  vacuum  cleaners.  Business  estab- 
lished 1917.  President  and  general  man- 
ager, W.  J.  Wise;  vice-presidents,  A.  Q. 
Beyer  and  E.  E.  Gulbrandson;  secretary 
and  treasurer,  W.  E.  McClung 

WISS  A SONS  CO.,  J.— 33  Littleton  Ave., 
Newark.  N.  J.  Manufacturer  of  electri- 
cian’s scissors. 


WITHERBEE  STORAGE  BATTERY 
CO.,  INC. — New  York,  N.  Y.  Manufacturer 
of  storage  batteries.  Business  established 
1903.  President  and  general  manager. 
Charles  Meder;  vice-presidents.  F.  C.  Col- 
well, N.  Wise;  secretary,  N.  Wise;  treas- 
urer. Charles  Staudt;  sales  manager,  F. 
C.  Colwell.  Main  office,  643-655  W.  43rd 
St..  New  York.  N.  Y.  Factories,  New  York, 
N.  Y.;  North  Bergen,  N.  J.  Branch  office, 
7th  Ave  at  56th  St.,  New  York,  N.  Y. 
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WIZARD. — Trade  name  for  bells  and 
buzzers  manufactured  by  the  Ansonla 
Electrical  Co..  Ansonla,  Conn. 

WIZARD. — Trade  name  for  electric  milk 
and  cream  pasteurizers  and  motor-driven 
milk  coolers  manufactured  by  the  Cream- 
ery Package  Mfg.  Co.,  61-7  W.  Klnzie  St., 
Chicago,  111. 

WIZARD. — Trade  name  for  magnet  wire 
manufactured  by  the  John  W.  Gottschalk 
Mfg.  Co.,  Lehigh  Ave.  & Mascher  St., 
Philadelphia,  Pa. 

WIZARD. — Trade  name  for  ignition  mag- 
neto generators  manufactured  by  the 
Hercules  Mfg.  Co.,  2122  Northwestern 
Ave.,  Indianapolis,  Ind. 


W-N-B. — Trade  name  for  ladders  man- 
ufactured by  the  Brown  Safety  Ladder 
Mfg.  Co.  (Sales  department  Swanstrom 
Sales  Co.,  825  Manhattan  Bldg.,  Chicago, 
HI.) 

W.  N.  MFG.  CO.,  THE.— 180  Main  St., 
Manchester,  Conn.  Manufacturer  of  small 
water  motors  and  water-driven  generators. 
Business  established  1909.  President,  Fred 
H.  Norton;  secretary,  E.  J.  Norton. 

WOCHER  dL  SON  CO.,  THE  MAX.— 23- 
29  W.  6th  St.,  Cincinnati,  Ohio.  Man- 
ufacturer of  lighting  fixtures.  X-ray  and 
high-frequency  apparatus,  sterilizers  and 
other  hospital  equipment.  Business  estab- 
lished 1837.  President  and  treasurer.  Max 
Schmidt;  vice-president.  O.  A.  Hoeller; 
secretary,  Theodore  O.  Bumeller. 

WODACK  ELECTRIC  TOOL  CORP.— 23- 
27  S.  Jefferson  St.,  Chicago,  111.  Manufac- 
turer of  motors  and  portable  electric 
tools.  Business  established  1916.  Pres- 
ident. treasurer  and  general  manager, 
Oscar  P.  Wodack;  vice-president.  A K. 
Wodack;  secretary,  Albert  T.  Lochner. 
Sales  representative.  Anker  Engineering 
Co.,  Widener  Bldg.,  Philadelphia,  Pa. 

WOHL  dL  CO.,  INC..  M.  J .--P&ynta.i Ave. 
& Hancock  St.,  Long  Island  City,  N.  Y. 
Manufacturer  of  photographic  arc  lamps. 

WOHLITE. — Trade  name  for  photo- 
graphic arc  lamps  manufactured  by  M J. 
Wohl  & Co..  Inc.,  Payntar  Ave.  & Han- 
cock St.,  Long  Island  City,  N.  Y. 

WOHLWILL  PROCESS.— An  electrolytic 
process  for  refining  impure  gold.  The  im- 
pure material  is  cast  into  anodes  and  used 
in  an  electrolyte  of  aurochloric  ac  d 
(HAuCL)  containing  free  hydrochloric  acid 
(HC1).  Pure  gold  is  deposited  in  coher- 
ent form  on  the  cathodes,  while  silver  and 
the  platinum  metals  are  converted  into 
their  chlorides  and  recovered.  The  tem- 
perature is  maintained  at  about  70  L. 
Some  gold  must  be  dissolved 
and  added  to  the  bath  to  keep  up  its  con- 
centration. 

WOLF,  FRED  W.— 802  Diversey  Park- 
way, Chicago,  111.  Manufacturer  of  elec- 
tric refrigerators. 

WOLF  A DAVIS.— 71-73  Spring  St.,  New 
York,  N.  Y.  Manufacturers  of  adjustable 
lighting  fixtures,  insulated  wire,  silk  trim- 
mings for  electric  fixtures,  etc.  Business 
established  1902. 

WOLF  ELECTRICAL  PROMOTING  CO., 
THE.— Cincinnati,  Ohio.  Manufacturer  of 
electric  cloth  cutting  machines.  Business 
established  1893.  President,  J.  Bloch;  vice- 
president,  H.  R.  Bloch;  secretary  and 
treasurer,  Felix  Elsbach;  general  manager, 
H.  A.  Meyer.  Main  office  and  factory. 
810  Main  St.,  Cincinnati.  Ohio.  Branch 
office,  852  Broadway,  New  York,  N.  Y. 

WOLFRAM.— Trade  name  for  incandes- 
cent lamp  filaments  manufactured  by  the 
Richard  Pick  Mfg.  Co..  224  N.  Wells  St., 
Chicago,  III. 


WOLKE  LEAD  BATTERIES  CO.— 918- 
S23  E.  Main  St.,  Louisville,  Ky.  Manufac- 
turer of  lead  type  storage  batteries.  Busi- 
ness established  1918.  President  and  gen- 
eral manager,  A.  F.  Wolke;  vice-president, 
Don  Warren;  secretary  and  treasurer,  Fred 
Kromar;  sales  manager,  J.  L.  Moran. 

WOLVERINE. — Trade  name  for  leather 
"belting  manufactured  by  the  Detroit  Oak 
Belting  Co.,  Detroit,  Mich. 

WOLVERINE  MOTOR  WORK  S.— 
Bridgeport,  Conn.  Manufacturer  of  gas- 
oline engines,  contact  points,  etc. 

WOLVERINE  TUBE  CO.— 1411  Central 
Ave.,  Detroit,  Mich.  Manufacturer  of  brass 
-and  copper  tubing.  Business  established 
1916.  President,  C.  C.  Limbocker;  vice- 
president,  G.  R.  Anthony;  secretary  and 
treasurer,  H.  J.  Hooks. 


WOMAN'S  FRIEND— Trade  name  for 
•electric  washing  machines  manufactured 
.by  the  Bluffton  Mfg.  Co.,  Bluffton,  Ohio. 


WONDER. — Trade  name  for  pipe  and 
conduit  benders  manufactured  by  the 
American  Pipe  Bending  Machine  Co.,  39 
Pearl  St..  Boston,  Mass. 

WONDER. — Trade  name  for  gasoline  en- 
gines manufactured  by  the  Construction 
Machinery  Co.,  Waterloo,  Iowa. 

WONDER. — Trade  name  for  electric 
washing  machines  manufactured  by  the 
Victor  Mfg.  Co.,  Leavenworth,  Kans. 

WONDER  SPOOL  CO.— 13  Wormwood 
St.,  Boston,  Mass.  Manufacturer  of  fiber 
spools  for  cord  and  wire. 

WONDER  WORKER. — Trade  name  for 
fire  extinguishers  and  soldering  paste 
manufactured  by  the  Hall -Thompson  Co., 
Hartford,  Conn. 

WONDERLITE. — Trade  name  for  lumin- 
ous compounds  manufactured  by  the  Cold 
Light  Mfg.  Co.,  18th  & Blake  Sts.,  Den- 
ver, Colo. 

WONDERLIGHT. — Trade  name  for 
lighting  fixtures  manufactured  by  Samuel 
Frost,  41-43  W.  14th  St.,  New  York,  N. 
Y. 

WON -DOR. — Trade  name  for  flush  re- 
ceptacle manufactured  by  the  Bryant  Elec- 
tric Co.,  Bridgeport,  Conn. 

WOOD  dL  CD.,  R.  D.— Wood  Bldg.,  Phila- 
delphia, Pa.  Manufacturers  of  steam 
pumps,  hydraulic  presses,  etc.  Proprietor, 
Walter  Wood. 

WOOD  AS  AN  INSULATOR.— Wood,  if 
thoroughly  dried  and  impregnated  with  an 
insulating  or  moisture  proofing  compound, 
makes  a fairly  good  insulator.  Hard  woods, 
such  as  maple,  cheiTy  and  hickory,  are 
used  rather  extensively  and  when  used  in 
transformers  are  usually  impregnated  with 
transformer  oil,  but  for  use  in  air  (as  in 
trolley  strain  insulators)  with  paraffin  or 
varnish,  although  oxidized  linseed  oil  is 
sometimes  used.  Well  dried  wood  will 
stand  about  4 kv.  per  mm.  continuously 
without  heating  or  burning.  It  is  impor- 
tant that  wood  be  carefully  dried  before 
impregnation  as  moisture  contained  in  the 
cells  makes  wood  a poor  insulator  and 
stimulates  decay. 

WOOD  ELECTRIC  CO.,  C.  D.— 441 
Broadway,  New  York,  N.  Y.  Manufac- 
turer of  sockets,  automobile  lamps,  flash- 
lights and  other  electrical  specialties. 
Business  established  1913.  President,  C. 
D.  Wood;  vice-president,  J.  B.  Creighton; 
secretary  and  treasurer,  Lester  Haft. 

WOOD  MOLDING. — This  material  was 
the  first  type  of  enclosure  used  for  wires 
in  the  interior  of  buildings.  It  has  since 
come  to  be  called  wood  raceway.  See 
Raceways  or  molding,  wood,  for  surface 
wiring. 


but  which  retains  the  other  compound  of 
the  oil  and  feeds  it  as  it  is  needed.  Zinc 
chloride  has  no  reserve  supply,  all  the 
material  being  soluble  in  the  amount  ’of 
moisture  ordinarily  present  in  air-dried 
wood.  Sodium  fluoride  may  have  a re- 
serve in  the  form  of  solid  crystals  due  to 
the  use  of  saturated  solution. 


Preservative  treatment  of  poles,  cross- 
arms.  ties,  etc.,  has  been  attracting  much 
attention  for  some  time  among  large  users 
of  wood,  as  the  timber  supply  is  con- 
stantly decreasing  and  the  price  rising. 
Consequently  several  methods  of  treating 
wood  have  been  tried.  The  first  or  simplest 
of  these  is  the  brush  method.  This  is 
generally  used  with  creosote  and  consists 
of  two  applications  of  hot  creosote  (at  220° 
F.)  about  24  hours  apart.  It  is  a cheap 
method  and  increases  the  life  of  the  wood 
from  2 to  3 years  on  the  average.  In  the 
open  tank  method,  which  is  mostly  used 
for  poles,  the  dry  pole  butts  are  placed  in 
tanks  containing  the  hot  preservative  for 
several  hours.  The  penetration  is  about 
three  times  as  great  as  with  the  brush 
treatment.  It  is  estimated  by  some  that 
the  increase  in  life  is  20  to  25  years; 
others  give  varying  amounts  from  8 years 
up.  The  third  method  is  the  pressure 
treatment.  The  poles  or  other  articles  to 
be  treated  are  placed  in  a long  steel  cylin- 
der, which  is  filled  with  steam  under  pres- 
sure for  several  hours.  The  steam  and 
as  much  air  as  possible  are  then  exhausted 
to  give  a vacuum.  At  the  end  of  the 
vacuum  period  the  preservative  is  ad- 
mitted under  pressure,  which  incures  a 
deep  penetration  and  a long  life.  No 
definite  data  are  available  on  the  in- 
crease in  life,  but  many  poles  treated 
in  this  manner  are  still  in  service  after 
60  years.  Also  see  Creosoting  plants  for 
poles,  crossarm 8.  ties,  etc. 


WOOD  PRESERVING  EQUIPMENT, 
MISCELLANEOUS. — W o o d preserving 
equipment  is  quite  varied  because  of  the 
several  processes  that  are  used.  It  con-1 
sists  essentially  of  large  tanks  in  which  the 
poles,  ties  or  other  material  to  be  treated 
are  placed,  after  having  been  thoroughly 
dried  either  in  a kiln  or  by  air  drying. 
The  pressure  process  requires  a large  iron 
cylinder  into  which  the  ties,  paving  blocks, 
etc.,  can  be  placed  and  steam  admitted 
under  pressure.  This  also  requires  pumps 
to  control  the  preservative  or  exhaust  the 
steam  and  air  from  the  cylinder.  There 
is  also  miscellaneous  equipment  for  me- 
chanically separating  the  pores  to  allow 
the  compound  to  penetrate.  The  preser- 
vatives most  commonly  used  are  creosote 
and  zinc  chloride.  Also  see  Creosoting 
plants  for  crossarms,  poles  and  ties,  and 
Wood  preservation. 


WOOD  PRESERVATION.— Wood  is  a 
very  stable  compound  at  ordinary  tem- 
peratures unless  attacked  by  living  or- 
ganisms. It  will  remain  unchanged  for 
centuries  either  in  air  or  under  water. 
Bacteria  and  fungi  are  the  chief  enemies 
of  wood  and  they  thrive  best  with  warmth 
and  abundance  of  moisture  and  air.  Con- 
tact with  the  ground  is  very  favorable 
to  fungus  growth  and  causes  rapid  decay 
at  these  points.  Not  all  woods  are  af- 
fected to  the  same  degree,  sapwood  be- 
ing more  vulnerable  than  heartwood,  while 
wood  cut  in  the  late  fall  or  winter  Is  more 
durable  than  that  cut  in  the  late  spring 
or  summer.  The  seasoning  also  has  an 
effect  on  Its  resistance  to  decay. 

There  are  two  general  methods  of  pro- 
tecting wood  from  destruction  by  living 
organisms:  (a)  by  controlling  the  condi- 
tions necessary  for  the  life  of  the  organ- 
ism and  thus  inhibiting  its  growth;  (b)  by 
the  injection  of  a material  which  will  kill 
or  poison  the  organism  itself  or  any 
enzymes  through  which  it  may  accomplish 
its  work.  The  first  method  is  not  prac- 
tical for  wood  used  for  ordinary  commer- 
cial purposes.  For  the  second  method,  any 
material  may  be  used  that  is  poisonous 
enough  to  kill  the  organism,  but  to  do  this 
it  must  be  soluble  in  the  body  fluids  of 
the  organism  or  in  water.  All  preserva- 
tives must  therefore  be  soluble  in  water 
to  the  extent  of  rendering  the  water  toxic. 

Several  preservatives  have  been  used, 
the  most  common  and  most  effective  of 
which  is  creosote  oil.  Other  common  pre- 
servatives are  zinc  chloride  and  sodium 
fluoride.  The  difference  between  the  oil 
preservatives  and  inorganic  salt  preserva- 
tives is  in  their  method  of  retaining  the 
reserve  supply  of  toxic  material.  Creosote 
I oil  may  be  considered  as  consisting  of  two 
compounds,  one  sufficiently  soluble  to 
| render  the  water  toxic,  the  other  insoluble. 


WOOD  SHOVEL  dL  TOOL  CO.,  THE.— 
Piqua.  Ohio.  Manufacturer  of  shovels, 
spades,  scoops  and  drainage  tools.  Pres- 
ident. H.  K.  Wood;  vice-president  and 
treasurer,  William  W.  Wood;  secretary. 
C.  C.  Proctor;  manager  of  sales.  C.  M. 
Avery. 

WOOD  SPECIALTIES,  TURNINGS, 
FTC.,  FOR  ELECTRICAL  PURPOSES.— 
These  are  products  made  of  wood  for 
use  in  the  electrical  industry.  Large  num- 
bers of  wooden  parts  are  used  in  nearly 
all  branches  of  the  industry.  Among  them 
are  many  turned  articles,  including  push- 
button bases,  handles  and  knobs  for  elec- 
trical apparatus,  handles  for  screw  drivers 
and  tools  of  various  kinds,  switch,  rheo- 
stat and  controller  handles,  etc.  There 
are  also  a large  number  of  other  articles, 
such  as  wood  cabinets,  boxes,  chests,  etc. 
For  the  latter  see  Boxes,  battery;  Boxes, 
spark  coil;  Boxes,  telephone  ringer  or  bell; 
Boxes,  telephone,  wall  set;  Boxes,  tool, 
portable;  Boxes,  wood,  for  Instruments, 
meters,  etc.;  Boxes,  wood  molding  or  race- 
way: Chests,  electricians*  tool;  Cabinets, 
battery:  Cabinets,  miscellaneous.  Also 

see  Bases  and  pedestals,  or  standards, 
floor  lamp,  reed  or  wood;  Bases  and  stands, 
table  lamp,  reed  or  wood. 

Manufacturers: 

Bonnett  & Co.,  Nicholas,  619  W.  Adams 
St..  Chicago,  111. 

Estes  & Sons.  E.  B.,  362-364  5th  Ave.. 
New  York,  N.  Y. 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me. 

Ottawa  Car  Mfg.  Co..  Ltd.,  Ottawa,  Ont.. 
Can. 

Peterson  Co..  F.  W.,  18  Greene  SL,  Nc* 
York,  N.  Y. 

Piqua  Handle  & Mfg.  Co.,  The,  Piqua, 
Ohio. 

Rowe  Mfg.  Co.,  Henry,  Newaygo,  Mien. 
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Schutz  Bros.,  Inc.,  152  Chambers  St.. 
New  York,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  “Standard- Baltimore.” 
Stephenson  Mfg.  Co.,  South  Bend,  Ind. 
Stiles  & Co.,  H.  A.,  97  Oliver  St.,  Boston, 
Mass.  "Hasco." 

WHITE  ELECTRICAL#  SUPPLY  CO.,  T. 
C.,  St.  Louis,  Mo.  Manufactures  a 
very  high  grade  line  of  hard  maple 
wedges  to  fit  any  of  the  standard 
forms  of  armature  slots  in  use;  also 

A ^ 

^ O 

“White”  Hard  Maple  Wedges 

makes  a specialty  of  furnishing  hard 
maple  wedges  for  special  forms. 
Prompt  delivery  is  guaranteed  and 
prices  immediately  furnished  upon  re- 
ceipt of  blue  print  or  sample  model. — 
Adv. 

/OODFIBRE. — Trade  name  for  lighting 
ures  and  electric  portable  lamps  manu- 
ured  by  the  Falkenbach  Mfg.  Co.,  Inc., 
E.  54th  St.,  New  York.  N.  Y. 

'OODIN  A LITTLE.— 33-41  Fremont  St.. 
Francisco,  Cal.  Manufacturers  of  gas- 
3 engines. 

OODISON  CO.,  THE  E.  J.— Detroit. 
i.  Manufacturers  of  fire  brick.  Presi- 
, Edward  J.  Woodison;  vice-president, 
rles  H.  Woodison;  secretary,  John  C. 
dison;  treasurer,  Charles  D.  Yahne. 
i office,  Detroit,  Mich.  Branch  offices, 
on.  Mass.;  Buffalo,  N.  Y.;  Cleveland, 

; Philadelphia,  Pa.;  Milwaukee.  Wis. ; 
tie.  Wash.;  St.  Loius,  Mo.;  Toronto, 
Can.;  Montreal,  Que.,  Can.;  Windsor, 
Can. 

>ODLEY  SLATE  CO.— Bangor.  Pa. 
lfacturer  of  electrical  slate  and  elec- 
lly  illuminated  bulletin  boards.  Busi- 
established  1879.  President  and  gen- 
manager,  Thomas  Bolger-  secretary, 
Bolger;  treasurer,  Oliver  Labor.  Ex- 
re  distributor,  the  Structural  Slate 
Pen  Argyl,  Pa. 

►ODMAN  MFG.  A SUPPLY  CO.,  R.— 

idbury  St.,  Boston,  Mass.  Manufac- 
of  fare  registers  for  electric  railways, 

ODMAN'8. — Trade  name  for  insulat- 
arnish  manufactured  by  the  Dielec- 
[fg.  Co.,  St.  Louis,  Mo. 

ODROW  MFG.  CO. — Newton,  Iowa. 
Tacturer  of  electric  washing  machines, 
ess  established  1916.  President,  O.  B. 
•ow;  vice-presidents,  D.  H.  Hendricks 
F.  Woodrow;  secretary  and  man- 
M.  H.  Woodrow;  sales  manager, 
s M.  Brown.  Sales  representatives, 

; Mfg.  Co.,  St.  Paul,  Minn.;  Ameri- 
leetric  Co.,  St.  Joseph,  Mo.;  Capital 
c Co..  Salt  Lake  City,  Utah;  W.  E. 

& Co.,  Seattle,  Wash.;  California 
ow  Washer  Co.,  Los  Angeles,  Cal.; 
H.  Orr.  Winnipeg,  Man.,  Can. 

►D'S. — Trade  name  for  high-fre- 
anparatus  manufactured  by  the 
S.  Betz  Co.,  Hoffman  St.,  Hammond, 

DS  MACHINE  CO.,  S.  A.— Boston. 
Manufacturer  of  motors  and  port- 
ools.  Business  established  1854. 
nt,  IT.  C.  Dodge;  vice-president  and 
2r.  C.  W.  H.  Blood;  secretary  and 
manager,  R.  Lowe,  Jr.  Main  office, 
*ell  St.,  Boston,  Mass.  Branch  office 
rehouse,  620  1st  Ave.,  S.,  Seattle, 
district  offices,  1019  Maison  Blanche, 
leans.  La. ; 332  Railway  Exchange 
ITiicago,  HI.;  296  Broadway,  New 
r.  Y.  Sales  representatives,  Eby 
ry  Co.,  San  Francisco  and  Los 
Cal.;  Baker  & Gustaveson,  Nor- 
W.  J.  Glor,  Cleveland,  Ohio. 
►turning  PRODUCTS  CO.,  INC. 

Mass.  Manufacturer  of  wood 
Hers,  coll  bobbins,  cord  and  wire 
id  other  wood  specialties.  Business 
ed  1915.  President.  H.  P.  Gould; 
Ident  and  general  manager,  George 
.y:  treasurer,  H.  C.  Davis. 

WARD  GOVERNOR  CO.— 240  Mill 
ford,  HI.  Manufacturer  of  hvdrau- 
e grovernors.*  Business  established 
esident,  H.  M.  Woodward;  secre- 
Lsurer  and  general  manager.  E.  E. 
d;  sales  manager,  R.  J.  Kelley. 


Sales  representative,  William  J.  Dawson, 
70  Bowery  St.,  Cohoes,  N.  Y. 

WOODWARD  IRON  CO.  — Woodward, 
Ala.  Manufacturer  of  steel  for  springs,  etc. 

WOOD  WIN. — Trade  name  for  automobile 
and  miniature  lamps,  flashlights,  sockets 
and  other  electrical  specialties  manufac- 
tured by  the  C.  D.  Wood  Electric  Co.,  441 
Broadway,  New  York,  N.  Y. 

WORCESTER. — Trade  name  for  electric 
drill  grinders  and  drafting  tables  manufac- 
tured by  the  Washburn  Shops,  Worcester. 
Mass. 

WORCESTER  BRUSH  AND  SCRAPER 

CO. — 26  Southbridge  St.,  Worcester,  Mass. 
Manufacturer  of  boiler  tube  cleaners. 
President  and  treasurer,  Edward  F. 
Fletcher;  vice-president  and  secretary, 
Raymond  B.  Fletcher. 

WORCESTER  ELECTRIC  A MFG.  CO.— 
Worcester,  Mass.  Manufacturer  of  cable 
lugs,  terminals  and  other  electrical  special- 
ties. 

WORCESTER  PRESSED  STEEL  CO.— 
Worcester,  Mass.  Manufacturer  of 
wrenches,  sheet  metal  stampings,  etc. 
President  and  treasurer,  J.  W.  Higgings; 
secretary,  A.  P.  Higgins;  sales  manager, 
H.  P.  Harris. 

WORCESTER  STAMPED  METAL  CO.— 
Worcester,  Mass.  Manufacturer  of  sheet 
metal  stampings.  President,  Harry  R.  Sin- 
clair; secretary,  Harold  O.  McCauley;  treas- 
urer and  general  manager,  Frank  E.  Bill- 
ings. 

WORK. — Work  is  defined  as  the  product 
of  a force  by  the  distance  through  which 
it  acts.  The  unit  of  work  will  depend  upon 
or  vary  with  the  units  of  force  and  dis- 
tance used.  When  the  dyne  and  centi- 
meter are  used,  the  unit  of  work  is  the 
erg.  When  the  pound  and  foot  are  the 
units,  the  foot-pound  is  the  unit  of  work. 
The  unit  of  electrical  work  is  the  joule, 
which  is  equal  to  one  watt-second. 

WORK  RITE. — Trade  name  for  surface 
push  buttons  manufactured  by  the  S.  H. 
Couch  Co.,  Inc.,  Norfolk  Downs,  Quincy, 
Mass. 

WORKRITE. — Trade  name  for  push  but- 
tons manufactured  by  Frank  W.  Morse, 
289  Congress  St.,  Boston,  Mass. 

WORKRITE. — Trade  name  for  hydrom- 
eters and  outfits  manufactured  by  the 
Workrite  Mfg.  Co.,  5606  Euclid  Ave.,  Cleve- 
land, Ohio. 

WORKRITE  MFG.  CO —Cleveland,  Ohio. 
Manufacturer  of  automotive  equipment. 
President  and  general  manager,  V.  H. 
Meyer;  vice-president,  G.  H.  Angell;  secre- 
tary. H.  G.  Schowe;  treasurer,  F.  De- 
muth.  Main  office,  5608  Euclid  Ave.,  Cleve- 
land, Ohio.  Branch  office,  2204  Michigan 
Ave.,  Chicago,  111. 

WORLD. — Trade  name  for  electroplating 
generators  manufactured  by  the  Boissier 
Electric  Co.,  Long  Island,  N.  Y. 

WORLD. — Trade  name  for  valves,  steam 
and  vacuum  gages,  etc.,  manufactured  by 
T.  McAvity  & Sons,  Ltd.,  King  St.,  St. 
John,  N.  B.,  Can. 

WORLD. — Trade  name  for  lighting  fix- 
tures manufactured  by  the  World  Lighting 
Appliance  Co.,  136  Bowery,  New  York,  N.  Y. 

WORLD  LIGHTING  APPLIANCE  CO.— 
136  Bowery,  New  York,  N.  Y.  Manufac- 
turer of  lighting  fixtures. 

WORLD’S  BEST. — Trade  name  for  elec- 
tric heating  appliances  manufactured  by 
the  Security  Electric  Mfg.  Co.,  1463  W. 
Ohio*  St.,  Chicago,  111. 

WORLEY  JEWEL  CO.,  JOHN.— Lane 
St..  Waltham,  Mass.  Manufacturer  of 
Jewel  bearings  for  instruments.  Business 
established  1900.  President,  John  Worley; 
general  manager.  J.  L.  Worley. 

WORSHAM. — Trade  name  for  electrically 
driven  sand  riddles  manufactured  by  the 
Maroa  Mfg.  Co.,  Maroa,  111. 

WORTHINGTON. — Trade  name  for  wa- 
ter-tube boilers  manufactured  by  James 
Beggs  & Co.,  36  Warren  St.,  New  York, 
N.  Y. 

WORTHINGTON  PUMP  A MACHINERY 
CORP. — New  York,  N.  Y.  Manufacturer 
of  electric  and  steam  pumps,  motor-driven 
air  compressors,  oil  engines,  water  wheels, 
etc.  President,  C.  P.  Colemah;  vice-presi- 
dents, J.  S.  Saque,  F.  H.  Jones,  L.  P. 
Feustman;  secretary,  C.  N.  Barney;  treas- 
urer, W.  H.  Baumes.  Main  office,  115 
Broadway,  N.  Y.  Factories,  Harrison, 
N.  J. ; E.  Cambridge,  Mass.;  Hazleton,  Pa.; 
Holyoke,  Mass.;  Cincinnati,  Ohio;  Buffalo, 
N.  Y.;  Cudahy,  Wis.  Branch  offices: 


Atlanta,  Ga.;  Birmingham,  Ala.;  Boston, 
Mass.;  Buffalo,  N.  Y.;  Chicago,  HI.;  Cincin- 
nati, Ohio;  Cleveland,  Ohio;  Denver,  Colo.; 
Detroit,  Mich. ; El  Paso,  Tex. ; Houston, 
Tex.;  Kansas  City,  Mo.;  Los  Angeles,  Cal.; 
New  Orleans,  La.;  Omaha,  Nebr.;  Phil- 
adelphia, Pa.;  Pittsburgh,  Pa.;  St.  Paul, 
Minn.;  St.  Louis,  Mo.;  Salt  Lake  City, 
Utah;  San  Francisco,  Cal.;  Seattle,  Wash.; 
Tulsa,  Okla.;  Washington,  D.  C. 

WOTTON. — Trade  name  for  battery- 
charging equipment  manufactured  by  the 
Electric  Products  Co.,  Cleveland,  Ohio. 

WOVEN  ITE. — Trade  name  for  flexible 
cord  manufactured  by  the  Flexible  Woven 
Cable  Co.,  170  Purchase  St.,  Boston,  Mass. 

W.  R. — Trade  name  for  CO*  recorders 
manufactured  by  the  Chadbum  Ship  Tele- 
graph Co.  of  America,  Inc.,  Troy,  N.  Y. 

WRAPPERS,  INCANDESCENT  LAMP. 

See  Cartons,  incandescent  lamp. 

WRAPPING  AND  SEALING  MA- 
CHINES, ELECTRICAL. — Appliances  op- 
erated by  an  electric  motor  and  used  to 
fold  (automatically)  paper  and  pasteboard 
wrappings  about  bread,  biscuits,  cakes, 
candies  and  similar  products  placed  in  the 
machine  and  then  to  seal  the  package. 
The  machines  vary  in  detail  according  to 
the  articles  to  be  wrapped.  They  are  es- 
pecially suited  for  food  products,  because 
of  their ‘sanitary  operation;  they  are  of  ad- 
vantage also  because  of  their  speed,  and, 
therefore,  large  capacity  and  labor  econ- 
omy, likewise  because  they  make  a neater 
nackage  thar  can  ordinarily  be  done  by 
hand. 

Manufacturer: 

Package  Machinery  Co.,  Medford  SL  & 
Bernie  Ave.,  Springfield,  Mass. 
WRENCHES,  AUTOMOBILE.  — Automo- 
bile wrenches  are  adjustable  wrenches 
used  on  electric  vehicles  and  trucks  and 
other  automobiles.  A very  common  form  is 
a sfhgle-end  wrench  with  a steel  handle 
and  parallel  steel  jaws.  The  jaws  are  set 
at  a slight  angle  with  the  handle  of  the 
wrench.  Double-end  wrenches  of  this  type 
are  also  used. 

Manufacturers: 

Barcalo  Mfg.  Co.,  Buffalo,  N.  Y. 

Bemis  & Call  Hardware  & Tool  Co., 
Springfield,  Mass. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa.  “Vixen,”  “Baby  Vixen.” 

C.  N.  B.  Wrench  Co.,  Garwood,  N.  J. 
Coes  Wrench  Co.,  1 Coes  Sq.,  Worcester, 

Crescent  Mfg.  Co.,  The,  129  Reade  St., 
New  York,  N.  Y.  “Crescent.” 

Crescent  Tool  Co.,  Jamestown,  N.  Y. 
“Crescent.” 

Edelmann  & Co.,  E.,  2638-56  N.  Crawford 
Ave.,  Chicago,  111.  “Han-D,“  “Sextet- 
Rench.” 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie,  Pa. 

Fairmount  Tool  & Forging  Co.,  The,  1061*. 
Quincy  Ave.,  Cleveland,  Ohio.  “Fair- 
mount.” 

Goodell-Pratt  Co.,  Greenfield,  Mass. 
Graham  Roller  Bearing  Corp.,  Couders- 
port,  Pa. 

Havard  Electric  Co.,  525  W.  Van  Buren. 
St.,  Chicago.  111. 

Kilborn  & Bishop  Co.,  The,  Chapel  & 
Lloyd  Sts.,  New  Haven,  Conn.  “Saxon.”* 
Lakeside  Forge  Co.,  East  Lake  Rd.„ 
Erie.  Pa.  “Lakeside." 

Lamson  & Sessions  Co..  The,  2188  Scran- 
ton Rd..  Cleveland,  Ohio.  “Lamson." 
Mayhew  Steel  Products,  Inc.,  291  Broad- 
way, New  York,  N.  Y.  “Mayhew.” 
Mossberg  Co.,  Frank,  Lamb  St.,  Attle- 
boro, Mass. 

NEVERSLIP  WORKS,  THE,  Hamilton  & 
Neilson  Sts.,  New  Brunswick,  N.  J. 
Niefhoff  & Co.,  Inc.,  Paul  G.,  232-242  E. 
Ohio  St.,  Chicago,  111.  “Elite,”  “Stand- 
ard.” 

Otter  Mfg.  Co.,  Inc.,  243-46  W.  17th  St., 
New  York,  N.  Y.  “Individual  Con- 
tainer.” 

Robinson  Co..  M.  W.,  296  Broadway,  New 
York,  N.  Y.  “Carel,”  “Robinson.” 
Shuster  Engineering  Corp.,  Erie  Ave.  & 
Allen  St.,  Philadelphia.  Pa.  “Seco." 
SMITH  & HEMENWAY  CO.,  INC., 
Irvington,  N.  J.  “Red  Devil.” 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 
Takamine  Commercial  Corp,  120  Broad- 
way. New  York,  N.  Y. 

UNIVERSAL  MFG.  CO..  2633  Randolph 
St..  Lincoln,  Neb.  ‘TJniversal.” 

Vlchek  Tool  Co.,  The,  3000  B.  87th  St.. 
Cleveland,  Ohio. 

Walden-Worcester,  Inc.,  Worcester,  Mass. 
Walworth  Mfg.  Co.,  Boston,  Mass. 
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Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago,  111.  “Triple  Diamond," 
“Whitaker.” 

Whitman  & Barnes  Mfg.  Co.,  Akron, 
Ohio.  “W  & B.” 

Worcester  Pressed  Steel  Co.,  Worcester, 
Mass. 

WRENCHES,  COMBINATION.— Combin- 
ation wrenches  are  adjustable  wrenches 
with  hardened  steel  duplex  jaws  for  grip- 
ping nuts,  bolts  or  lag  screws  on  one  side 
and  pipes  or  conduits  on  the  other  side. 
They  are  constructed  so  as  to  combine  a 
monkey  and  a pipe  wrench. 

Manufacturers: 

Bemis  & Call  Hardware  & Tool  Co., 
Springfield,  Mass. 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie,  Pa. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..  Chicago,  111. 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie, 
Pa.  “Lakeside.” 

Mossberg  Co.,  Frank,  Lamb  St.,  Attle- 
boro. Mass. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

Village  Blacksmith  Folks,  The,  Water- 
town,  Wis. 

Whitaker  Mfg.  Co.,  409  S.  Green  St.,  Chi- 
cago, 111.  “Triple  Diamon  d,” 
“Whitaker.” 

Whitman  & Barnes  Mfg.  Co.,  Akron, 
Ohio.  “W  & B.” 

WRENCHES,  LAG  SCREW.— These  are 
steel  wrenches  of  heavy  construction  with 
a square  opening  at  one  end  large  enough 
to  fit  over  a lag-screw  heal,  which  usually 
Is  square.  The  handle  is  usually  bent  up 
so  that,  if  the  screw  is  being  placed  in  the 
floor  or  in  a beam,  there  is  room  enough 
to  grasp  the  wrench  tightly  and  turn  it 
without  scraping  the  floor  or  injuring  the 
hands. 

Manufacturers: 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town. Pa.  “Hercules.” 

KLEIN  & SONS.  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago,  111.  We  manufac- 
ture a select  bar  steel  wrench  to  flt 
machine  bolts,  nuts  or  lag  screws  from 
% in.  to  % in.  Small  hole  at  end  of 
handle  for  ft  in.  machine  bolts  or  lag 
screws.  An  indispensable  wrench  for 
cross-arm  work.  See  illustration  of 
this  and  other  Klein  products  on  page 
1259,  and  write  for  our  complete  catalog 
of  construction  tools. — Adv. 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie, 
Pa.  “Lakeside.” 

Lowell  Wrench  Co.,  54  Commtercial  St., 
Worcester,  Mass. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

Whitaker  Mfg.  Co..  409  S.  Green  St„ 
Chicago,  111.  “Triple  Diamon  d,” 
“Whitaker.” 

WRENCHES,  LINEMEN’S.  — Linemen’s 
wrenches  are  special  forms  of  lag- screw 
wrenches  or  combination  lag-screw 
wrenches  which  may  be  used  either  on  lag 
screws  or  ordinary  nuts  of  the  same  size. 
There  are  also  other  forms  of  wrenches, 
such  as  terminal  wrenches,  that  are  rather 
flat  wrenches  having  openings  at  either 
end  for  nuts  of  various  sizes. 

Manufacturers: 

Lakeside  Forge  Co.,  East  Lake  Rd., 
Erie,  Pa.  “Lakeside." 

SMITH  & HEMENWAY  CO.,  INC., 
Irvington,  N.  J.  “Red  Devil.” 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Verona  Tool  Works,  Oliver  Bldg.,  Pitts- 
burgh, Pa. 

Whitaker  Mfg.  Co.,  409  S.  Green  St..  Chi- 
cago, HI.  “Triple  Diamond,”  “Whit- 

Williams  & Co.,  J.  H.,  79  Vulcan  St.. 
Buffalo,  N.  Y. 

WRENCHES,  MACHINISTS’  OR 
MONKEY. — Machinists'  wrenches  are  ad- 
justable wrenches  having  a solid  handle 
usually,  and  a head  or  Jaw  at  right  angles 
to  the  handle  and  forged  from  the  same 
piece  of  steel.  The  movable  jaw  is  below 
this  head  and  moves  on  a screw  which  ie> 
supported  by  a small  lug  on  the  handle. 
The  screw  is  turned  by  a thumb  nut  or 
knurled  head  and  as  it  turns  in  one  direc- 
tion it  pulls  the  threaded  adjustable  head 
down  towards  the  handle  and  when  turn- 
ing in  the  opposite  direction  forces  it  up 
towards  the  stationary  head.  These 
wrenches  maj  be  had  in  sizes  that  will 
open  up  to  about  4 ins.  They  are  very 
commonly  called  “monkey”  wrenches. 


Manufacturer: 

Athol  Machine  Co.,  Athol,  Mass.  “Athol.” 
Au-to  Compressor  Co.,  The,  233  Mulberry 
St.,  Wilmi*  gton,  Ohio.  “Oro.” 

Barcalo  Mfg  Co.,  Buffalo,  N.  Y. 

Bemis  & Call  Hardware  & Tool  Co., 
Springfielo,  Mass. 

Bonney  Vir*  & Tool  Works,  Inc.,  Allen- 
town. Pa 

Coes  Wren»  h Co.,  1 Coes  Sq..  Worcester. 
Mass.  “K  fiife-Handle,”  “Steel  Handle,” 
“Key  Mo-Jel." 

Crescent  Tool  Co.,  Jamestown,  N.  1. 
“Crescer*." 

Erie  Too)  Works,  The,  11th  & French 
Sts.,  ErR.  Pa. 

Helwig  Mfg.  Co.,  St.  Paul,  Minn. 
“Helwip  ” 

Lamson  Sessions  Co..  The,  2188  Scran- 
ton Rd..  Cleveland.  Ohio.  “Lamson." 
Larco  Wrench  & Mfg.  Corp.,  7800  Wooa- 
lawn  A^e..  Chicago,  111.  “Larco." 
Mossberg  Co.,  Frank,  Lamb  St.f  Attle 
boro.  Mass. 

NEVERS'  .IP  WORKS,  THE,  Hamilton  & 
Neilson  Sts.,  New  Brunswick,  N.  J. 
“Boss.' 

Peck,  Stew  & Wilcox  Co..  The,  South 
ington.  Conn.  “Pexto,"  “Solbar," 
“Stronghold,"  “Samson." 

Shuster  Engineering  Corp.,  Erie  Ave.  & 
Allen  St  . Philadelphia.  Pa.  “Seco.” 
Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Trimont  Mfg.  Co..  55-71  Amory  St.,  Rox- 
bury,  Boston,  Mass. 

Vlchek  Tool  Co..  The,  3000  E.  87th  St.. 
Cleveland,  Ohio. 

Whitaker  Mfg.  Co.,  409  S.  Green  St..  Chi- 
cago. 111.  “Triple  Diamond.”  “Whit- 
aker.” 

Whitman  & Barnes  Mfg.  Co.,  Akron. 
Ohio.  “W  & B.” 

Williams  & Co.,  J.  H..  187  Vulcan  St., 
Buffalo,  N.  Y.  “Always  Ready,”  “Bull 
Dog.”  “Peerless,"  “Falcon." 

WRENCHES,  PIPE. — Pipe  wrenches,  as 
their  name  implies,  are  used  for  gripping 
pipe  or  conduit  and  are  widely  used  by  pipe 
fitters  and  electricians.  They  are  made  ad- 
justable and  have  two  serrated  or  knurled 
aws  set  at  a slight  angle,  so  that  they  will 
slip  on  a pipe  when  turned  in  one  direc- 
tion. but  will  grip  it  securely  when  turned 
*n  the  other.  The  upper  head  or  one 
farthest  from  the  handle  is  usually  the 
movable  one  in  a pipe  wrench.  There  are 
™any  patented  forms  of  pipe  wrenches. 
For  verv  large  pipes  the  chain  wrench  is 
freouentlv  used;  this  uses  a chain  passing 
around  the  pipe,  one  end  being  fastened  to 
r>e  law  of  the  wrench  and  the  other  Jaw 
engaged  in  one  of  the  links  of  the 

chain. 

Manufacturers: 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town. Pa. 

Erie  Tool  Works,  The,  11th  & French 
Sts.,  Erie.  Pa. 

Greenfield  Tap  & Die  Corp.,  Sanderson 
. Ft..  Greenfield,  Mass.  ,rWells,”  “G. 
T.  D.” 

Larco  Wrench  & Mfg.  Corp..  7800  Wood- 
lawn  Ave.,  Chicago,  111.  “Larco.” 

Peck,  Stow  & Wilcox  Co.,  The  Southing- 
ton, Conn.  “Pexto.” 

Trimont  Mfg.  Co.,  65-71  Amory  St.,  Rox- 
bury.  Mass.  “Trimo." 

Walworth  Mfg.  Co.,  Boston.  Mass. 
Whitaker  Mfg.  Co.,  409  S.  Green  St..  Chi- 
cago. 111.  “Triple  Diamond.”  “Whit- 
aker.” 

Williams  & Co.,  J.  H..  187  Vulcan  St.. 
Buffalo,  N.  Y.  “Vulcan,”  “Agrippa," 
“Falcon."  • 

WRENChf ES,  R A T C H E T.— Ratchet 
wrenches  are  small  steel  wrenches  with 
heads  arranged  to  flt  over  various  sized 
nuts.  They  are  used  on  nuts  in  inac- 
cessible places  where  only  a short  turn 
of  the  handle  may  be  made  and  the  head 
will  remain  in  that  position  while  the 
handle  may  be  turned  back. 
Manufacturers: 

C.  M.  B.  Wrench  Co.,  Garwood,  N.  J. 
Goodell-Pratt  Co.,  Greenfield.  Mass. 
Lowell  Wrench  Co.,  54  Commercial  St., 
Worcester,  Mass.  “Multo,”  Multiplex." 
Mossberg  Co.,  Frank,  Lamb  St.,  Attle- 
boro, Mas. 

Shuster  Engineering  Corp.,  Erie  Ave.  & 
Allen  St.,  Philadelphia,  Pa  “Seco." 
Starrett  Co..  The  L.  S.,  Athol,  Mass. 
Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Walden- Worcester,  Inc.,  Worcester, 

Mass. 


Whitaker  Mfg.  Co.,  409  S.  Green  St., 
Chicago.  111.  “Triple  Diamond.” 
“Whitaker.” 


WRENCHES,  S P A N N E R.— Spanner 
wrenches  are  special  forms  of  wrenches 
used  in  handling  large  pipes,  or  especial- 
ly in  screwing  a collar  or  cap  onto  a 
large  pipe  or  joint.  In  electrical  construc- 
tion they  are  often  used  for  screwing  the 
collar  onto  a cable-splicing  joint.  One 
form  of  this  wrench  consists  of  a handle, 
with  a curved  head,  just  the  diameter 
of  the  cap  and  with  a pin  or  Tug  at  the 
end  of  the  curved  portion,  which  fits  into 
a hole  in  the  collar.  These  wrenches  can 
be  used  on  only  one  size  of  collar  or 
cap. 


Manufacturers: 

Bonney  Vise  & Tool  Works,  Inc.,  Allen- 
town, Pa. 

Fairmount  Tool  & Forging  Co.,  The, 
10611  Quincy  Ave.,  Cleveland.  Ohio. 
“Fairmount.” 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,  Chicago,  111. 

Mossberg  Co.,  Frank,  Lamb  St.,  Attle- 
boro, Mass. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Western  Tool  & Mfg.  Co.,  Springfield. 
Ohio.  “Champion.” 

Whitaker  Mfg.  Co..  409  S.  Green  St..  Chi- 
cago, 111.  “Triple  Diamon  d.” 
“Whitaker.” 

Williams  & Co.,  J.  H..  187  Vulcan  St., 
Buffalo.  N.  Y. 

Worcester  Pressed  Steel  Co.,  Worcester, 
Mass.  * 


WRENCHES,  TRACK. — Track  wrenches 
are  the  tools  used  for  tightening  the  va- 
rious bolts,  screw  spikes,  etc.,  used  in 
connection  with  track  construction.  There 
are  a large  variety  of  adjustable  wrenches 
on  the  market,  but  as  each  individual 
company  usually  employs  only  a few  kinds 
of  bolts  or  spikes  which  constitute  its 
standard  fastenings,  it  is  quite  customary 
to  use  a very  simple  form  of  spanner 
wrench,  viz.,  a bar  with  jaws  on  one  end 
of  it  of  the  proper  size  to  flt  the  standard 
nut  or  spike. 


Manufacturers: 

HUBBARD  & CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa.  “Hubbard.” 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie, 
Py.  “Lakeside.” 

Verona  Tool  Works.  Oliver  Bldg..  Pitts- 
burgh, Pa. 

Warwood  Tool  Co.,  Wheeling.  W.  Va. 
Whitaker  Mfg.  Co.,  409  S.  Green  St.. 
Chicago,  111.  “Triple  Diamond.” 
“Whitaker.” 


WRIGHT. — Trade  name  for  demand 
meters  manufactured  by  the  General  Elec- 
tric Co.,  Schenectady.  N.  Y. 

WRIGHT. — Trade  name  for  spark  plugs 
manufactured  by  the  New  York  Mica  & 
Mfg.  Co.,  Auburn,  N.  Y. 

WRIGHT-AUSTIN  CO.— Detroit,  Mich. 
Manufacturer  of  steam  traps,  separators 
and  other  boiler-room  instruments.  Pres- 
4ent,  F.  F.  Wormer;  vice-president.  C.  C. 
Wormer;  secretary,  L.  S.  Moore,  Jr.,  treas- 
urer, C.  C.  Wormer,  Jr.;  general  manager. 
C.  B.  Walter.  Main  office,  Detroit,  Mich. 
Branch  offices.  New  York.  N.  Y.;  190  N. 
State  St.,  Chicago,  111.;  Boston,  Mass. 

WRIGHT  CO.,  M.  S.— 164  Fremont  St.. 
Worcester,  Mass.  Manufacturer  of  elec- 
tric vacuum  cleaners.  H.  R.  King,  sales 
manager.  Sales  representative,  Pneuvac 
Co.,  Worcester,  Mass. 

WRIGHT  MACHINE  CO.,  THE.— 321- 
408  E.  2nd  St.,  Owensboro,  Ky.  Manufac- 
turer of  internal  combustion  engines.  Busi- 
ness established  1880.  President.  D.  C. 
Stimson;  vice-president,  W.  S.  Hatfield; 
secretary,  Jesse  Gabbert;  treasurer  and 
general  manager,  Sidney  A.  Wright. 


WRIGHT  TRAFFIC  SIGNAL  CO. — Cin- 
cinnati. Ohio.  Manufacturer  of  traffic 
directing  signals. 

WRIGLEY  CO.,  THOMAS. — 504  Sherman 
St..  Chicago,  111.  Manufacturer  of  conduit 
and  pipe  benders  and  toggle  bolts.  Pres- 
ident and  treasurer,  Thomas  Wrigley:  vice- 
president,  E.  M.  Wrigley;  secretary  and 
general  manager,  E.  H.  Ahlander. 

WRINGERS  FOR  ELECTRIC  WASH- 
ING MACHINES.— These  are  similar  to 
the  ordinary  hand  wringers  in  having 
two  rubber-covered  rollers,  but  are  oper- 
ated by  a shaft  and  bevel  gear  driven  by 
an  electric  motor  under  the  tub.  Elec- 
trically operated  wringers  are  usually 
equipped  with  a safety  device  for  releas- 
ing the  pressure  between  the  rollers;  they 


838 


Digitized  by  LjOoq  ie 


TUNKLET 


EM F ELECTRICAL  YEAR  BOOK 


X-RAY 


ri  be  reversed,  and  in  many  cases  are 
o arranged  to  swing  in  almost  any  angle 
>und  a vertical  shaft,  as  from  the  wash- 
; tub  to  the  clothes  basket  or  station- 
r tub. 

Manufacturers: 

rILLESPIE  EDEN  CORP.,  7 Dey  St., 
New  York,  N.  Y.  (See  display  adv. 
on  page  1296.) 

[ORTON  MFG.  CO.,  Fort  Wayne.  Ind. 
Tachen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

jnny  Line  Appliances,  Inc.,  4068  Beau- 
falt  Ave.,  Detroit,  Mich, 
vinehart  Tire  & Rubber  Co..  21  W. 
North  St.,  Akron,  Ohio.  “Swinehart.” 
(Rubber  rollers  only.) 

RINKLET. — Trade  name  for  wiring 
ces  manufactured  by  the  Bryant  Elec- 
Co.,  Bridgeport,  Conn. 

ROUQHT  IRON  A ART  GLASS  FIX- 

IE  CO.— 195  Canal  St.,  New  York,  N. 


-The  symbol  for  reactance  in  elec- 
equations  and  formulas;  it  is  ex- 
2d  in  ohms.  The  form  x is  used  in 
mathematical  equations  as  an  un- 
i quantity,  and  as  an  ordinate. 

MDER.  J.  G.— 824  Court  St.,  Read- 
Pa.  Manufacturer  of  battery  ter- 
cleaners. 

ILADUCT. — Trade  name  for  flexible 
»r  conduit  manufactured  by  the  Na- 
Conduit  Co.,  Ltd.,  Dufferln  & Queen 
Pronto.  Ont.,  Can. 

1CT. — Trade  name  for  rigid  steel 
t manufactured  by  the  American 
ir  Loom  Co.,  90  West  St.,  New 
N.  Y. 

• — Trade  name  for  polishing  wheels 
ictured  by  the  Eastern  Felt  Co., 
sster,  Mass. 

-Trade  name  for  storage  batteries 
ictured  by  the  Ex-Cel  Battery 
^Inc.,  1502  S.  Wabash  Ave.,  Chi- 

— Trade  name  for  spark  plugs, 
and  fiber  washers,  felt  cushions, 

. etc.,  manufactured  by  the  Excel- 
ather  Washer  Mfg.  Co.,  Inc.,  Rock- 
I*  f 

— Trade  name  for  conduit  benders 
ctured  by  the  Henderson  Electric 
upere,  N.  J. 

Trade  name  for  lava  insulators 
;tured  by  the  Tennessee  Burner 
.,  Chattanooga,  Tenn. 

’• — Trade  name  for  wire,  copper, 
>ronze  sheets,  tubing,  etc.  manu- 
by  the  Illinois  Smelting  & Re- 
"o..  410  N.  Peoria  St.,  Chicago, 

• — Trade  name  for  electric  *pump 
tured  by  the  Rumsey  Pump  Co., 
neca  Falls,  N.  Y. 

'• — Trade  name  for  lighting  flx- 
flectors  and  other  lighting  special- 
ufactured  by  the  National  X-Ray 
Co.,  236  W.  Jackson  Blvd.,  Chi- 

Y APPARATUS  (COMPLETE 

*). — Complete  outfits  for  the  pro- 
X-rays  consist  of  many  differ- 
* and  are  made  in  several  sizes 
arious  designs,  depending  on  the 
•pose  In  view.  In  former  years 
ts  were  often  of  the  induction- 
having’ an  interrupter  and  in- 
;oiI  to  obtain  a high  voltage,  as 
anywhere  from  25,000  to  200,000 
n used  on  the  tubes.  The  ma- 
>w  used  are  of  two  principal 
e interrupterless  type  and  the 
ying-  tube  type, 
errupterless  type  machine  con- 
. small  stepup  transformer  rais- 
•rimary  voltage  to  limts  of  60.- 
>0,000  volts  (root-mean-square), 
isformer  Is  fed  either  directly 
60-cycle,  110,  220  or  440-volt 
es,  through  a controller  which 


Y.  Manufacturer  of  lighting  fixtures  and 
portable  lamps.  Business  - established  1900. 
President.  M.  D.  Zuckerman. 

W-8-M. — Trade  name  for  electric  coal 
mining,  coke  drawing,  rubber  working, 
furnace  charging  machines,  cranes  and 
hoists  manufactured  by  the  Wellman- 
Seaver-Morgan  Co.,  7000  Central  Ave., 
Cleveland,  Ohio. 

WUNSCHE  CELL. — An  electrolytic  cell 
for  the  production  of  bromine  from  bro- 
mide solutions.  See  Bromine. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM.— 21  S.  11th  St.,  St.  Louis.  Mo. 
Manufacturer  of  switches,  switchboards, 
panelboards,  switch  boxes,  etc.  Business 
established  1895.  President,  William  Wur- 
dack;  vice-president,  Q.  R.  Smith;  secre- 
tary, William  Wurdack,  Jr.,  treasurer,  H. 
M.  Maag. 

WURLITZER  MFG.  CO.,  THE  RU- 
DOLPH.— North  Tona wanda,  N.  Y.  Man- 
ufacturer of  electrically  operated  pianos, 


X 


consists  of  either  a variable -voltage  trans- 
former, or  a rheostat,  or  both,  for  vary- 
ing the  primary  voltage  to  give  the  desired 
secondary  voltage  that  determines  the 
ability  of  the  X-rays  to  penetrate  ma- 
terials, or  in  the  case  of  d-c.  supply  lines, 
suitable  primary  voltages  are  obtained  by 
means  of  small  inverted  synchronous  con- 
verters of  capacities  -up  to  10  kw.,  which 
supply  alternating  current  to  the  trans- 
former, the  primary  control  being  inserted 
between  the  converter  and  the  high-ten- 
sion transformer.  These  small  high-ten- 
sion transformers  are  of  capacities  up  to  10 
kw.  normal  heat-rating  oasis,  with  an 
allowable  momentary  load  of  300%.  The 
high-tension  alternating  current  is  led  to 
a large  mechanical  rectifier  or  synchron- 
ous commutating  rectifier  of  sufficient 
dimensions  to  rectify  this  secondary  volt-' 
age,  the  mechanical  rectifier  being  driven 
in  the  case  of  a-c.  supply  by  a small 
synchronous  motor,  with  ratings  up  to  3/8. 
hp. ; and  in  the  case  of  the  d-c.  supply  the 
rectifier  is  connected  directly  to  the  shaft 
of  the  synchronous  converter.  This 
delivers  a unidirectional  current  at  very 
high  potential  to  the  tube. 

The  self-rectifying  tube  type  of  appara- 
tus consists  of  the  foregoing  with  the  ex- 
ception of  the  high-tension  rectifier,  since 
It  is  used  with  a Coolidge  tube  that  recti- 
fies its  own  current.  See  X-ray  tubes. 

The  larger  complete  equipments  are  used 
chiefly  in  special  X-ray  laboratories  that 
make  examinations  and  radiographs  (X-, 
ray  photographs)  of  any  part  of  the  body, 
or  of  inanimate  objects  of  various  kinds 
as  In  special  inspection  or  research  serv- 
ice. Where  the  work  is  so  varied,  the  equip- 
ment is  necessarily  very  complete  and 
includes  means  for  producing  both  soft  and 
hard  rays  for  light  or  deep  penetrations. 
A varied  assortment  of  tubes  may  be  re- 
quired, also  several  methods  of  mounting 
them  so  as  to  project  the  rays  effective-, 
ly  upon  the  body  port  or  other  object 
under  investigation. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,  Mass.  “Acme." 

Adams  X-Ray  Co.,  Maple  & Rivard  Sts., 
Detroit,  Mich. 

Branston  Co.,  Charles  A.,  41-45  Ellicott 
Sts.,  Buffalo.  N.  Y. 

CAMPBELL  ELECTRIC  CO.,  17  Stew- 
art St..  Lynn,  Mass.  “Clinical,”  “din- 
ette,” “Surex.” 

Edwards  X-Ray  Corp..  Ill  N.  New  Jer- 
sey St.,  Indianapolis,  Ind. 

Empire  Electric  Co.,  Inc.,  2227  S.  San 
Pedro  St.,  Los  Angeles,  Cal.  “Rose.” 

Engeln  Electric  Go.,  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Wabansia 
Ave.,  Chicago,  111. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y.  “International 
Auto-Xray.” 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington. Ky.  “Keleket  Quality.” 
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orchestras  and  electric  actions  for  pipe 
organs. 

WYATT. — Trade  name  for  chains  man- 
ufactured by  the  Clinton  E.  Hobbs  Co., 
30-35  Pearl  St.,  Boston.  Mass. 

WYLE  A BROS.,  INC.,  J.  J.— 18-20  E. 
27th  St.,  New  York,  N.  Y.  Manufacturer 
of  cut  crystal  lighting  fixtures.  Business 
established  1907.  President.  J.  J.  Wyle; 
secretary,  treasurer  and  general  manager, 
Milton  Wyle. 

WYNK-A-LYTE. — Trade  name  for  flash- 
ing socket  plug  manufactured  by  the  Betts 
& Betts  Corp.,  511  W.  42nd  St.,  New  York. 
N.  Y. 

WYOGA. — Trade  name  for  steam  piston 
packing  made  by  the  Goodyear  Tire  & 
Rubber  Co.,  1144  E.  Market  St.,  Akron, 
Ohio. 

WYOMING. — Trade  name  for  steam  traps 
and  separators  manufactured  by  W.  H. 
Nicholson  & Co.,  125  Oregon  St.,  Wilkes- 
Barre,  Pa. 


Klltzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Kny-Scheerer  Corp.  of  America,  66-58  W. 
23rd  St.,  New  York,  N.  Y.  “Kayess.” 

Liebel-Flarsheim  Co.,  The,  410-418  Home 
St..  Cincinnati,  Ohio. 

McINTOSH  BATTERY  & OPTICAL  CO., 
22S-233  N.  California  Avo.,  Chicago, 
111. 

Rodgers  Electric  Laboratories  Co.,  The, 
2015  E.  66th  St..  Cleveland,  Ohio. 

Roentgen  Appliance  Co.,  693  Mission  St., 
San  Francisco,  Cal.  “RIeber.” 

Standard  X-Ray  Co.,  1932-42  N.  Burling 
St.,  Chicago,  HI. 

Thompson -Plaster  X-Ray  Co.,  Lees- 
burg, Va. 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Vulcan  Electric  Co.,  239  So.  Los  Angeles 
St.,  Los  Angeles,  Cal.  “Vulcan.” 

Waite  & Bartlett  Mfg.  Co.,  63  Jackson 
Ave.,  Long  Island  City,  N.  Y. 
“Waugh.” 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

WESTERN  COIL  & ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis. 

Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

Wocher  & Son  Co.,  The  Max,  23-29  W. 
6th  St..  Cincinnati,  Ohio. 

X-Ray  Foot -O- Scope  Corp.,  Inc.,  100 
Boylston  St.,  Boston,  Mass.  “Foot- 
O-Scope.” 

X-RAY  CONTROLLER  CABINETS  OR 
PANELS. — These  cabinets  and  panels  are 
used  to  give  the  control  of  the  secondary 
voltage  that  regulates  the  electron  dis- 
charge in  the  tube.  The  power  and  con- 
trol equipment  Is  often  mounted  in  the 
cabinets  and,  as  it  is  quite  special  equip- 
ment, has  not  been  standardized  to  any 
great  extent.  Voltage-regulating  trans- 
formers are  one  of  the  most  important 

arts  of  the  control  equipment.  These 

ave  step  arrangements  to  vary  the 
utilization  voltage  as  desired.  The  equip- 
ment is  all  mounted  on  the  panels  or  in 
the  cabinet  as  a protection,  to  afford  a 
place  where  all  of  the  control  may  be 
collected  and  removed  from  the  danger  of 
burn  or  shock  to  the  operator. 

Manufacturers: 

Adams  X-Ray  Co.,  Maple  & Rivard  Sts., 
Detroit,  Mich. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Edwards  X-Ray  Corp..  111-113  N.  New 
Jersey  St.,  Indianapolis.  Ind. 

Engeln  Electric  Co..  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sia Ave.,  Chicago,  111. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Covt 
ington,  Ky. 

Klitzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wis. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York.  N.  Y.  “Kay- 
ess.” 
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Liebcl-FJ^shcim  Co.,  The,  410-418  Home 
St.,  Cincinnati,  Ohio. 

NATIONAL  ELECTRIC  CONTROLLER 
Whiting  St.,  Chicago,  111. 
(See  display  adv.  page  1286.) 

Rodgers  Electric  Laboratories  Co.,  The, 
2015  E.  65th  St.,  Cleveland,  Ohio. 

Standard  x- Ray  Co.,  1932-42  N.  Burling 
St.,  Chicago,  111. 

Vi£tor  Corp.,  236  S.  Robey  St., 

Chicago,  I1L 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 
“Waugh." 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

X-RAY  DENTAL  CHAIRS.— These  are 
chairs  which  are  arranged  with*  special 
head  rests,  or  with  reclining  positions  and 
head  rests,  for  the  purpose  of  facilitating 
the  holding  of  the  head  in  some  particular 
position  for  the  making  of  X-ray  dental 
films,  or  for  making  examinations.  The 
chairs  often  have  supporting  arms  for  the 
X-ray  tubes  to  be  mounted  thereon.  They 
are  finished  in  white  enamel  or  other 
finishes  to  correspond  with  the  interior  of 
dentists'  offices  or  of  special  dental  X-ray 
laboratories. 

Manufacturers: 

Adams  X-Ray  Co.,  Maple  & Rivard  Sts., 
Detroit,  Mich. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Engeln  Electric  Co..  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington, Ky. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 
ess." 

Liebel-Flarsheim  Co.,  The,  410-418  Home 
St.,  Cincinnati,  Ohio. 

Reid  Instrument  Co.,  Inc.,  J.  E..  408  N. 
12th  St.,  Philadelphia,  Pa. 

Ritter  Dental  Mfg.  Co.,  Inc.,  404  West 
Ave.,  Rochester,.  N.  Y.  “Ritter." 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y.  “Gar- 
re tson." 

X-RAY  FLUOROSCOPES. — Fluoroscopes 
are  used  with  X-ray  apparatus  for  the 
purpose  of  making  the  images  visible  to 
the  eye.  This  permits  examination  of  con- 
ditions without  the  necessity  of  making  a 
photograph.  Such  direct  examination  is 
often  desirable,  especially  where  no  per- 
manent record  is  needed.  The  fluoroscopes 
consist  of  a fluorescent  screen  which  is 
used  in  the  path  of  the  invisible  X-ray 
beam  to  make  its  effects  visible.  When 
the  rays  strike  certain  substances,  such  as 
a barium  platino-cyanide  screen,  light  rays 
which  are  visible  to  the  eye  are  given 
off.  This  gives  the  image  or  shadows 
produced  by  the  X-rays  on  the  fluorescent 
screen. 

Manufacturers: 

Adams  X-Ray  Co.,  Maple  & Rivard  Sts.. 
Detroit,  Mich. 

Balch  Roentgenoscopic  Screen  Co.,  Sa- 
lem, Mass. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn.  Mass. 

Columbia  X-Ray  & Electric  Corp.,  Aus- 
tin PI.  & E.  144th  St.,  New  York,  N. 
Y.  “Columbia." 

Engeln  Electric  Co.,  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sia  Ave.,  Chicago,  111. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington, Ky. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 
ess.” 

Liebel-Flarsheim  Co.,  The,  410-418.  Home 
St.,  Cincinnati,  Ohio. 

McINTOSH  BATTERY  & OPTICAL 
CO.,  223-233  N.  California  Ave.,  Chi- 
cago. 111. 

Patterson  Screen  Co.,  The,  625  Main  St., 
Towanda,  Pa. 

Roentgen  Appliance  Co.,  693  Mission  St., 
San  Francisco,  Cal.  “Rieber." 

Thompson-Plaster  X-Ray  Co.,  Leesburg, 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 
“Solace." 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

Williams,  Brown  & Earle.  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

X-RAY  FOOT-O-SCOPE  CO.,  INC.— 100 
Boylston  St.,  Boston,  Mass.  Manufacturer 
of  X-ray  apparatus. 

X-RAY  FURNITURE,  MISCELLANE-  . 
OUS. — This  furniture  includes  the  special  | 


casings  or  cabinet  work  in  which  the  vari- 
ous parts  of  the  X-ray  equipment  are 
mounted,  and  which  may  be  used  to  store 
the  tubes,  plates,  screens,  etc.  These  cab- 
inets and  equipments  are  made  in  several 
styles,  some  designed  for  stationary  ser- 
vice in  an  office,  others  mounted  on  small 
wheels  or  trucks  so  that  they  may  be 
moved  from  place  to  place  as  in  a military 
field  hospital.  The  furniture  is  often 
made  special  to  harmonize  in  finish  and 
style  with  that  in  a physician's  office.  In 
addition  to  these  cabinets  there  are  spe- 
cial tables,  chairs,  etc.,  that  are  used  in 
making  the  examinations.  These  are  also 
included  under  X-ray  furniture.  Also  see 
X-ray  dental  chairs. 

Manufacturers: 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass.  ("Clinix"  table.) 

Edwards  X-ray  Corp.,  111-113  N.  New 
Jersey  St.,  Indianapolis,  Ind. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sia  Ave.,  Chicago,  111. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York.  N.  Y. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington. Ky. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 
ess." 

Liebel-Flarsheim  Co.,  The,  410-418  Home 
St.,  Cincinnati,  Ohio. 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Waite  A Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City.  N.  Y. 

Wappler  Electric  Co.,  Inc.,  1£2  Harris 
Ave.,  Long  Island  City,  N.  Y. 

Wocher  & Son  Co.,  The  Max,  23-29  W. 
6th  St.,  Cincinnati,  Ohio. 

X-RAY  INTERRUPTERS. — Interrupters 
are  sometimes  used  with  induction  cpils 
to  produce  high-frequency  currents.  The 
cun-ent  in  the  primary  of  the  induction 
coil  is  interrupted  for  the  purpose  of  in- 
ducing a current  in  the  secondary  coil, 
which  current  is  used  to  excite  the  X- 
ray  tube.  For  powerful  discharges  in 
short  exposures,  electrolytic  Interrupters 
are  preferred.  For  most  therapeutic  and 
X-ray  work,  however,  the  mechanical  vi- 
brating interrupter,  the  rotary  break  and 
the  mercury-jet  interrupters  are  more 
common.  Interrupters  and  induction  coils 
are  not  used  as  widely  now  as  formerly. 
Also  see  Interrupters,  induction  coil. 

Manufacturers: 

Adams  X-Ray  Co.,  Maple  & Rivard  Sts., 
Detroit,  Mich. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Engeln  Electric  Co.,  The.  4601  Euclid 
Ave..  Cleveland,  Ohio. 

Fischer  & Co..  Inc.,  H.  G.,  2341  Waban- 
sia  Ave.,  Chicago,  111. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington, Ky. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 
ess." 

Thompson-Plaster  X-Ray  Co.,  Leesburg, 
Va. 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y.  “Sol- 
ace," “Waugh." 

Wappler  Electric  Co.,  Inc..  162  Harris 
Ave..  Long  Island  City,  N.  Y. 

Williams,  Brown  & Earle.  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

Wocher  & Son  Co.,  The  Max,  23-29  W. 
6th  St.,  Cincinnati.  Ohio. 

X-RAY  SWITCHES. — The  switches  used 
on  X-ray  apparatus  serve  as  the  control- 
ling and  operating  switches  for  the  tube. 
They  carry  only  a small  current  and  are 
not  required  to  have  a large  current  ca- 
pacity. They  are  nearly  always  installed 
in  the  primary  circuit  of  the  transformer 
and  operate  in  conjunction  with  a rheostat 
or  other  regulating  means  to  vary  the 
secondary  voltage.  The  switches  need  to 
be  insulated  for  110,  220  or  440  volts,  de- 
pending on  the  voltage  applied  to  the  pri- 
mary. 

In  some  equipments  time  or  clock-con- 
trolled  switches  are  used.  These  are  em- 
ployed chiefly  when  deep  penetrations  are 
desired  and  it  is  necessary  to  limit  the 
application  so  as  to  prevent  X-ray  burns 
on  the  patient.  In  other  cases,  time 
switches  are  used  to  insure  obtaining  ex- 
actly uniform  time  of  exposure  where  a 
series  of  photographs  ]s  to  be  taken  for 
comparison  under  as  nearly  equivalent 
conditions  as  possible.  The  time  switches 
are  set  to  give  the  desired  time  of  ex- 
posure and  cut  off  the  primary  current  at 
that  time. 


Manufacturers: 


Adams  X-Ray  Co.,  Maple  & Rivard  Sts., 
Detroit,  Mich. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Edwards  X-Ray  Corp.,  111-113  N.  New 
Jersey  St.,  Indianapolis,  Ind. 

Engeln  Electric  Co..  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sla  Ave.,  Chicago,  III. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington, Ky. 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 
ess." 


Liebel-Flarsheim  Co.,  The,  410-418  Home 
St.,  Cincinnati,  Ohio. 

Standard  X-Ray  Co.,  1932-42  N.  Burling 
St.,  Chicago,  111. 

Victor  X-Ray  Corp.,  236  S.  Robey  St., 
Chicago,  111. 

Waite  & Bartlett  Mfg.  Co..  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 


X-RAY  TUBES.— X-Ray  tubes  are  of 
two  general  types,  gas  tubes  and  incan- 
descent cathode  tubes.  The  gas  tube  is 
a glass  bulb  having  mainly  two  electrodes, 
one  of  which  is  called  the  target  and  the 
other  the  cathode.  This  glass  bulb  con- 
tains a very  small  amount  of  gas  at  a 
very  low  pressure.  Voltages  of  from  25,000 
to  200,000  have  been  used  across  the  termi- 
nals of  these  tubes,  but  in  general  the 
majority  of  work  is  done  between  40,000 
and  100,000  volts,  and  the  most  common 
value  is  60,000  volts  (r.m.s.). 

When  these  voltages  are  applied  to  the 
terminals  of  the  tube,  the  gas  in  the  tube 
becomes  conducting  by  being  ionised  and 
allows  current,  from  a few  mi lliam peres  at 
the  highest  voltage  to  several  hundred  at 
the  lowest,  to  pass  through  the  tube.  The 
electrical  or  electron  discharge  In  the  tube, 
or  the  cathode  stream,  as  it  is  called  in 
X-ray  work,  upon  striking  the  target  pro- 
duces X-rays,  the  ability  of  which  to  pen- 
etrate materials  increases  with  the  voltage 
across  the  tube. 

The  Incandescent  cathode,  or  electron 
tube,  as.  it  is  sometimes  called  (in  this 
country  it  is  known  as  the  Coolidge  tube), 
is  similar  in  construction  and  operation  to 
the  gas  tube,  but  has  as  much  of  the  gas 
removed  from  the  bulb  as  possible,  so  that 
the  residual  gas  produces  no  conductivity. 

The  removal  of  this  gas  eliminates  the 
necessity,  of  keeping  the  gas  at  a constant 
pressure,  which  Is  necessary  for  constant 
conductivity  in  the  gas  tube.  The  con- 
ductivity in  the  incandescent  cathode  tube 
Is  produced  by  the  fact  that  incandescent 
materials  throw  off  electrically  conducting 
particles,  known  as  electrons,  which  sup- 
ply the  conductivity  for  this  tube. 

CooUdge  tubes  are  made  in  two  general 
types:  The  universal  type,  which  is  de- 
signed for  operation  on  unidirectional  cur- 
rents. and  the  radiator  type,  which  is  de- 
signed for  operation  on  either  unidirec- 
tional currents  or  alternating  currents.  In 
the  latter  case  the  tube  rectifies  its  own 
current. 


Manufacturers: 

Adams  X-Ray  Co.,  Maple  & Rivard  Sts., 
Detroit.  Mich. 

CAMPBELL  ELECTRIC  CO..  17  Stewart 
St.,  Lynn,  Mass.  " 

Easter  Electric  Co..  The,  827  14th  St., 
Denver,  Colo. 

Engeln  Electric  Co..  The,  4601  Euclid 
Ave.,  Cleveland.  Ohio. 

Fischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sia  Ave.,  Chicago,  111. 

Green  & Bauer,  Inc.,  234  Pearl  St..  Hart- 
ford, Conn.  “Clover  Leaf,"  “Rex." 

International  X-Ray  Corp.,  326  Broad- 
way,  New  York,  N.  Y. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The.  Cov- 
ington, Ky. 

Kesselring  X-Ray  Tube  Co.,  652  W.  Lake 
St.,  Chicago,  111. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 

McINTOSH  BATTERY  & OPTICAL 
CO.,  223-233  N.  California  Ave.,  Chi- 
cago, 111. 

Mica  Insulator  Co.,  68  Church  St.,  New 
York,  N.  Y. 

Mica  Insulator  Co.,  Victoriaville.  Que., 
Can. 

Vacuum  Glass  Co.,  Lynn.  Mass. 

Victor  X-Ray  Corp..  236  S.  Robey  St., 
Chicago,  HL 

Vulcan  Electric  Co.,  239  S.  Los  Angeles 
St.,  Los  Angeles,  Cal.  “Vulcan." 

Waite  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 
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Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

Williams,  Brown  & Earle,  Inc.,  918 
Chestnut  St.,  Philadelphia,  Pa. 

X-RAY  UNITS  OR  SETS,  DENTAL.— 
hese  are  complete  units  or  sets  used  by 
intists  in  making  direct  examinations 
id  photographs  by  means  of  X-rays, 
ley  are  specially  constructed  for  this 
irpose  to  give  rays  of  low  penetration, 
the  higher  rays  are  not  necessary.  The 
v- penetration  (soft)  rays  are  produced 
25  to  30  kilovolts,  and  are  largely  ab- 
rbed  by  the  glass  wall  of  the  tube  and 
5 soft  tissues  of  the  body.  The  units 
sets  are  generally  similar  to  the  com- 
te  outfits  described  above,  but  are 
aller  and  more  simple. 


Manufacturers: 

Ldams  X-Ray  Co.,  Maple  A Rivard  Sts., 
Detroit,  Mich.  "Adams.’* 

IAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Idwards  X-Ray  Corp.,  Ill  N.  New  Jer- 
sey St.,  Indianapolis,  Ind. 

Impire  Electric  Co.,  Inc.,  2227  S.  San 

Pedro  St.,  Los  Angeles,  Cal.  ‘"Rose.” 
ngeln  Electric  Co.,  The,  4601  Euclid 

Ave.,  Cleveland,  Ohio, 
ischer  & Co.,  Inc.,  H.  G.,  2341  Waban- 
sia  Ave.,  Chicago,  111. 
itemational  X-Ray  Corp.,  326  Broad- 

way, New  York,  N.  Y.  “International 
Auto-X-ray.”  m _ 

elley-Koett  Mfg.  Co.,  Inc.,  The.  Cov- 
ington, Ky.  “Keleket  Quality.” 
litzen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine,  Wie.  . 

ly-Scheerer  Corp.  of  America,  66-58 
W.  23rd  St.,  New  York,  N.  Y.  “Kay- 

3SS.” 

ebel-Plorsheim  So.,  The,  410-418  Home 
$t.,  Cincinnati,  Ohio, 
id  Instrument  Co.,  Inc.,  J.  E..  408  N. 
2th  St.,  Philadelphia,  Pa. 
dgers  Electric  Laboratories  Co.,  The, 
015  E.  65th  St.,  Cleveland,  Ohio, 
entgen  Appliance  Co.,  693  Mission  St., 
!an  Francisco,  Cal.  “Rleber.” 
ndard  X-Ray  Co.,  1932-42  N.  Burling 
t.,  Chicago,  111. 

:>mpson- Plaster  X-Ray  Co.,  Leesburg, 

for  X-Ray  Corp.,  236  S.  Robey  St., 
hicago.  111. 

can  Electric  Co.,  239  S.  Los  Angeles 
t.,  Los  Angeles.  Cal.  “Vulcan.” 
ite  & Bartlett  Mfg.  Co..  63  Jackson 
ve.,  Long  Island  City,  N.  Y. 
Waugh.” 

ppler  Electric  Co.,  Inc.,  162  Harris 
ve.,  Long  Island  City,  N.  Y. 

STERN  COIL  & ELECTRICAL  CO., 
0 6th  St.,  Racine,  Wis. 

AYS. — X-rays  * or  Roentgen  rays 
discovered  by  Conrad  Roentgen  in 
They  are  produced  when  the  cathode 
rge  in  a vacuum  tube  is  focused  on 
yet  of  platinum  or  tungsten.  They 


resemble  ordinary  light  in  that  they  travel 
with  the  same  velocity,  but  the  wave 
length,  which  depends  on  the  conditions 
in  the  tube,  is  much  less  about  1/1000 
part  of  the  wave  length  of  violet  light. 
When  X-rays  are  passed  through  a gas  It 
becomes  ionized,  that  is,  the  molecules  be- 
come separated  into  positively  and  nega- 
tively charged  ions  which  serve  as  carriers 
of  electricity  and  the  gas  becomes  con- 
ducting. 

One  of  the  principal  noticeable  differ- 
ences between  light  rays  and  X-rays  is 
that  the  latter  have  the  property  of  pass- 
ing through  a different  class  of  materials 
from  the  former.  For  instance,  visible 
light  rays  pass  readily  through  lead  glass 
(cut  glass  stock),  whereas  this  material  is 
opaque  to  X-rays.  On  the  other  hand, 
aluminum  is,  of  course,  opaque  to  light 
rays,  but  X-rays  pass  through  it  very 
readily.  Again,  we  have  materials  which 
are  opaque  to  both  classes  of  rays;  for 
example,  lead  passes  no  visible  light  rays 
and  practically  no  X-rays.  Further,  we 
have  materials  which  are  translucent  to 
both  classes  of  rays;  as  an  example,  soda 
glass  allows  both  light  rays  and  X-rays  to 
pass  through  very  readily. 

X-rays  are  themselves  Invisible,  but 
when  they  fall  upon  certain  substances, 
such  as  calcium  tungstate  or  platino- 
cyanides  of  barium  and  potassium,  they 
cause  them  to  give  off  visible  radiation  or 
light  rays,  known  as  fluorescence. 

X-rays  also  excite  chemical  activity  in 
materials  through  which  they  pass,  such 
as  glass  and  photographic  emulsions.  Glass 
may  change  its  color  under  the  action  of 
X-rays;  photographic  plates  or  Aims  show 
exposure  under  their  action.  By  means  of 
barium  platino-cyanide  screens  and  pho- 
tographic plates  or  Aims,  images  or  in 
reality  shadows  are  produced  by  X-rays. 
All  images  produced  by  X-rays  are  caused 
by  the  fact  that  the  materials  through 
which  X-rays  pass  are  of  varying  degrees 
of  opaqueness  to  X-rays  by  reason  of  their 
nonuniform  structure,  or  by  differences  of 
thickness.  For  instance,  a shadow  pro- 
duced by  the  bones  in  the  hand  by  means 
of  X-rays  is  possible  because  the  bones 
are  more  opaque  to  the  X-rays  than  the 
flesh,  as  well  as  the  fact  that  the  bones 
vary  in  thickness. 

We  may  make  an  X-ray  shadow  of  a 
coin  which  is  made  of  uniform  material 
but  has  minute  differences  in  thickness. 
In  this  way  we  get  an  image  of  both  faces 
of  the  coin  on  the  photographic  plate  by 
means  of  X-rays.  Skillfully  made  X-ray 
plates  are  wonderfully  rich  in  detail, 
showing  the  minutest  scratch  on  a bone 
or  piece  of  metal,  or  even  the  engraving 
on  paper  currency,  a split  in  a piece  of 
wood,  a blow  hole  in  a casting;  even 
stress  on  the  surface  of  a metal  may  be 
indicated,  and  many  other  similar  applica- 
tions which  space  does  not  permit  to  re- 
cite. 


Applications.  In  the  past.  X-rays  have 
been  applied  mainly  in  the  practice  of 
medical  diagnosis  and  treatment  of  dis- 
eased tissue.  Among  the  things  for  which 
X-rays  are  used  as  a diagnostic  medium 
are  fractured  bones,  diseased  bones  and 
teeth,  location  of  bullets,  shell  splinters, 
etc.,  ulcers  of  the  stomach  and  of  the  ab- 
dominal region,  appendicitis,  tuberculosis 
and  numerous  others.  Among  the  diseases 
successfully  treated  by  X-rays  we  may 
mention  principally  cancerous  tissue  and 
the  like,  as  well  as  skin  diseases  and  the 
removal  of  skin  blemishes. 

The  general  commercial  application  of 
X-rays  is  Just  beginning  and  its  applica- 
tion to  the  Inspection  of  materials  opens 
up  a wide  field.  The  detection  of  blow 
holes  in  castings,  splits  in  wooden  devices, 
such  as  airplane  propellers,  detection  of 
thin  spots  or  foreign  bodies  in  electrical 
insulation  and  similar  applications  make 
the  rays  a wonderful  agent  for  the  pur- 
pose. The  destruction  of  bacteria  in  foods 
and  tobacco  has  been  carried  on  very  suc- 
cessfully, and  some  of  the  better  grades 
of  cigars  have  had  the  bacteria  in  them 
destroyed  in  this  way. 

Dangers.  X-ray  apparatus  is  dangerous 
from  two  standpoints:  First,  from  the  lia- 
bility of  shock  from  high-voltage  conduct- 
ors, and  secondly,  from  the  tissue-destrpc- 
tion  action  of  X-rays.  Great  precaution 
should  be  taken  around  X-ray  apparatus 
to  avoid  coming  into  the  proximity  of  the 
conductors  which  operate  the  tube,  as  they 
are  ordinary  60-cycle,  40,000  to  100,000-volt 
circuits  and  are  not  the  harmless  induc- 
tion coils  of  the  past.  They  must  be 
treated  strictly  as  power  circuits,  though, 
of  course,  there  is  some  limitation  to  the 
energy  available  on  account  of  the  small 
size  of  the  apparatus  connected. 

X-ray  apparatus  is  today  equipped  with 
adequate  protection  against  X-ray  burns 
or  skin  destruction  by  X-rays,  and  it  is 
only  with  great  exposures  that  X-ray 
burns  become  a possibility;  probably  five 
times  the  exposure  giveji  In  ordinary  X- 
ray  work.  Great  care  should  be  taken  by 
operators  of  X-ray  apparatus, 
and  such  apparatus  should  not  be  handled 
until  complete  instructions  on  Its  electrical 
features  and  the  full  technique  of  manipu- 
lation of  the  X-ray  tubes  have  been  thor- 
oughly mastered. 

XTRALITE.— Trade  name  for  lighting 
fixtures  manufactured  by  J.  C.  Hobrecht 
Co.,  1012  6th  St.,  Sacramento,  Cal. 

XX.— Trade  name  for  power  transmis- 
sion and  other  chains  manufactured  by 
the  United  States  Chain  & Forging  Co., 
Union  Arcade,  Pittsburgh,  Pa. 

XXX. — Trade  name  for  bells  and  buz- 
zers manufactured  by  Stanley  & Patter- 
son, 34  Hubert  St.,  New  York,  N.  Y. 


"he  letter  Y is  the  chemical  symbol 
i element  ytterbium.  In  electrical 
ns  it  is  used  as  the  symbol  for  ad- 
;e.  expressed  in  mhos.  It  is  also 
i an  unknown  and  as  an  ordinate  in 
latical  formulas. 

Tade  name  for  oil  engines  manu- 
1 by  Fairbanks,  Morse  & Co.,  900 
ash  Ave.,  Chicago,  111. 
NNECTION. — See  Star  or  Y-con- 

•R'S. — Trade  name  for  soldering 
mufactured  by  the  Alexander  R. 
Co.,  Hudson,  N.  Y. 

— Trade  name  for  electric  hoists, 
and  tractors  manufactured  by  the 
Towne  Mfg.  Co.,  Stamford,  Conn. 

A TOWNE  MFG.  CO.,  THE.— 
d.  Conn.  Manufacturer  of  electric 
trucks  and  tractors.  President, 
C.  Alien;  vice-presidents,  Schuyler 
Joseph  A.  Horne;  treasurer,  Wil- 
Z?ase;  secretary,  J.  H.  Towne;  gen- 
mager,  Edward  C.  Waldvogel. 
Ice  and  factory,  Stamford,  Conn, 
offices,  9 E.  40th  St.,  New  York, 
S9  E.  Lake.  St.,  Chicago,  111.;  St. 
es,  Ont.,  Can. 

EE. — Trade  name  for  hand  set 
is  manufactured  by  the  S.  H. 


Couch  Co.,  Inc.,  Arlington  & Squantum 
Sts.,  Norfolk  Downs,  Quincy,  Mass. 

YANKEE. — Trade  name  for  reflllable 
fuses  manufactured  by  the  Metropolitan 
Electric  Mfg.  Co.,  East  Ave.  & 14th  St., 
Long  Island  City,  N.  Y. 

YANKEE.— Trade  name  for  screw  driv- 
ers, drills,  vises,  etc.,  manufactured  by  the 
North  Bros.  Mfg.  Co.,  Lehigh  Ave.  & 
American  St.,  Philadelphia,  Pa. 

YARD  LIGHTING  UNITS.— See  Light- 
ing units,  yard,  dock,  playground,  etc. 

YARN,  COTTON  INSULATING.— Cotton 
yarn  for  use  in  winding  on  wires  and 
cables  for  insulating  purposes  is  prepared 
by  twisting  together  long  fibers  of  cotton. 
These  are  generally  twisted  into  loose 
threads  and  several  such  threads  grouped 
together  and  wound  on  a bobbin  or  spool. 
It  is  prepared  in  various  colors  for  use  in 
making  coded  wires  or  for  giving  a dis- 
tinctive coloring.  Several  grades  of  yarn 
are  also  available. 

Manufacturer: 

Multiple  Winding  Co.,  77  Summer  St., 
Boston,  Mass. 

YARN,  JUTE. — See  Jute  rope,  twine  and 
yarn. 


YARN  ALL- WARING  CO.— Philadelphia, 
Pa.  Manufacturer  of  valves,  feed  water 
meters  and  other  power  plant  specialties. 
President,  D.  G.  Waring;  vice-president. 
D.  R.  Yarnall.  Main  office,  Mermaid  Ave.. 
Chestnut  Hill.  Philadelphia,  Pa.  Branch 
offices,  90  West  St.,  New  York,  N.  Y.;  58 
W.  Washington  St.,  Chicago,  111.;  Can- 
dler Annex,  Atlanta,  Ga. ; 550  Rockefeller 
Bldg.,  Cleveland,  Ohio;  Detroit,  Mich.; 
Fulton  Bldg.,  Pittsburgh,  Pa.  Sales  rep- 
resentative, G.  B.  Allen  & Co.,  Deere 
Bldg.,  Dallas,  Tex. 

YARNS,  ASBESTOS.  — See  Asbestos 
tape,  tubing,  twine,  yam,  etc. 

YAR WAY.— Trade  name  for  valves,  feed 
water  meters  and  other  power  plant  spe- 
cialties made  by  the  Yarnall- Waring  Co.* 


YATES  CO.,  WILLIAM  G.— Cleveland, 
Ohio.  Manufacturer  of  electric  ironing 
machines.  Business  established  1921. 
President,  William  G.  Yates. 

YATES  MACHINE  CO.,  P.  B.— Beloit, 
Wls.  Manufacturer  of  motor-driven  wood- 
working machinery.  President  and  gen- 
eral manager,  P.  B.  Yates;  secretary  and 
sales  manager,  L.  M.  Randall;  treasurer, 
L.  D.  Forbes.  Main  office  and  factory. 
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Beloit,  Wis.  Branch  offices,  Chicago.  111.; 
Philadelphia,  Pa.;  Buffalo,  N.  Y.;  Boston, 
Mass.;  Birmingham,  Ala.;  New  Orleans, 
La.;  Minneapolis,  Minn.;  Spokane,  Wash.; 
Seattle,  Wash.;  San  Francisco,  Cal.; 
Memphis,  Tenn.;  Richmond,  Va.;  Spartan- 
burg, S.  C.,*  Hamilton,  Ont.,  Can. 

YEAGER  6.  CO.,  INC.,  H.  W.— 154  N. 
11th  St.,  Philadelphia,  Pa.  Manufacturer 
of  motor  drive  equipment  for  pianos. 
Business  established  1919.  President,  S. 
Arthur  Love;  secretary,  S.  Arthur  Love, 
Jr.;  treasurer,  Donald  M.  Love;  general 
manager,  M.  Alexander  Laverty.  Sales 
representative,  Globe  Co.,  Philadelphia, 
Pa. 

YELL-O-GUARD. — Trade  name  for  au- 
tomobile locks  made  by  the  Bradsto  Ap- 
pliances, Inc.,  65  Main  St.,  Buffalo,  N.  Y. 

YEOMANS  BROS.  CO.— 1433  Dayton  St., 
Chicago,  111.  Manufacturer  of  electric 
pumping  machinery.  President,  Edward 
Yeomans;  secretary  and  treasurer,  Charles 
Yeomans;  general  manager.  Elmer  J. 
Codner;  sales  manager,  Paul  D.  Town- 
send. Sales  representatives,  Burford  Hall 
& Smith,  Third  National  Bank  Bldg.,  At- 
lanta, Ga.;  Gassman  & Cunningham, 
Brown-Marx  Bldg.,  Birmingham,  Ala.; 
Power  Equipment  Co*,  131  State  St.,  Bos- 
ton, Mass.;  C.  H.  Cobb,  Daly  Bank  Bldg., 
Butte,  Mont. ; J.  R.  Purser,  Commercial 
Bank  Bldg.,  Charlotte,  N.  Car.;  O.  J.  Ol- 
lonier.  Provident  Bank  Bldg.,  Cincinnati, 
Ohio;  Cleveland  Pump  & Supply  Co.. 
Cleveland,  Ohio;  John  H.  Van  Zandt,  1612 
Southwestern  Life  Insurance  Bldg.,  Dallas, 
Tex.;  D.  C.  MurpHy,  210  Security  Bldg., 
Davenport,  Iowa;  Charles  M.  Kelso  Co., 
Reibola  Bldg.,  Dayton,  Ohio;  Power  Plant « 
Supply  Co.,  Penobscot  Bldg.,  Detroit, 
Mich.;  George  W.  Herlin,  619  Noble  St., 
El  Paso,  Tex. ; Weinshank  & Fenster- 
maker,  Hume-Mansur  Bldg.,  Indianapolis, 
Ind.;  McCulley-Wldener  & Wright,  303  E. 
10th  St.,  Kansas  City,  Mo.;  F.  C.  Millard 
Co.,  Marsh- Strong  Bldg.,  Los  Angeles, 
Cal.;  Charles  W.  Miller,  209  Grand  Ave., 
Milwaukee,  Wis.;  Healy-Ruff  Co.,  Plym- 
outh Bldg.,  Minneapolis,  Minn.;  Darling 
Bros.,  Ltd.,  Montreal,  Que.,  Can.,  Toronto, 
Ont.,  Can.,  Winnipeg,  Man.,  Can.;  Brian  & 
Powers,  Canal  Bank  Bldg.,  New  Orleans, 
La.;  E.  A.  Julie,  51  E.  42nd  St.,  New  York, 
N.  Y.;  McCulley-Widener  & Wright,  W.  O. 
W.  Bldg.,  Omaha,  Neb. ; Charles  C.  En- 
derle,  621  Commercial  Trust  Bldg.,  Phila- 
delphia, Pa,;  Carl  D.  Bushnell,  Park  Bldg., 
Pittsburgh,  Pa.;  Gordon  & Finkbeiner,  224 
Pine  St.,  Portland,  Ore.;  J.  F.  Brightman, 
Mercantile  Bldg.,  Rochester,  N.  Y.;  Haw- 
ley-Richardson-Willlams  Co.,  Dooly  Bldg., 
Salt  Lake  City,  Utah;  California  Hydraulic 
Engineering  & Supply  Co.,  70  Fremont  St., 
San  Francisco.  Cal.;  A.  H.  Cox  & Co.,  307 
First  Ave.,  S.,  Seattle,  Wash.;  Charles  M. 
Kelso  Co.,  National  Bank  Bldg.,  Utica, 
N.  Y.;  Frank  Darling  & Co.,  1142  Homer 
St.,  Vancouver,  B.  C.,  Can. 

YOERGER  ELECTRIC  SIGN  CO.,  P.  F. 
— 62  ft  E.  Long  St.,  Columbus,  Ohio.  Man- 
ufacturer of  electric  signs.  Business  estab- 
lished 1897.  P.  F.  Yoerger,  sole  owner. 

YOKE. — That  part  of  a bipolar  or  multi- 
polar field  structure  of  an  electromagnet  or 
of  an  electrical  machine  which  connects 
and  supports  the  pole  cores  and  at  the 


same  time  provides  a magnetic  path  for 
the  field  flux. 

YOKE,  BRUSH. — The  brush  yoke  of  an 
electrical  machine  is  the  rocker  arm,  ring, 
quadrant  or  other  adjustable  support  for 
maintaining  the  brush  studs  or  holders  in 
their  proper  relative  positions  and  by 
means  of  which  the  entire  brush  gear  can 
be  shifted  through  a small  angle. 

YOKES,  STRAIN.— Strain  yokes  are 
heavy  metal  yokes  for  use  with  strain  and 
suspension  insulators  of  the  link  type. 
They  are  made  in  pairs,  the  upper  part  to 
hook  onto  an  eye  bolt  or  to  be  bolted  to 
the  crossarm.  The  yokes  are  made  either 
single  or  double-arm.  Double-arm  yokes 
support  a string  of  insulators  from  each 
side  or  arm  of  the  yoke,  while  single-arm 
yokes  support  one  string  only.  The  other 
(lower)  part  of  the  yoke  is  secured  to  the 
bottom  of  the  string  of  insulators.  This 
yoke  is  then  secured  to  the  conductor. 
These  yokes  are  capable  of  withstanding 
heavy  strains. 

Manufacturer: 

Thomas  & Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.  "Thomas." 

YONKERS. — Trade  name  for  cable  hang- 
er manufactured  by  the  Cameron  Appliance 
Co.,  48  Waters  Ave.,  Everett,  Mass. 

YORK  ELECTRIC  & MACHINE  CO.— 
30  N.  Penn  St.,  York,  Pa.  Manufacturer  of 
incandescent  lamp  making  machinery  and 
electric  vacuum  pumps.  President  and 
general  manager,  John  E.  Graybill;  vice- 
president,  F.  W.  Gartman;  secretary  and 
treasurer,  H.  G.  Wiest. 

YORK  MFG.  CO.— York,  Pa.  Manufac- 
turer of  motor-driven  ice  making  and  re- 
frigerating machines.  Business  established 
1874.  President,  W.  L.  Glatfelter;  vice- 
president  and  general  manager,  Thomas 
Shipley;  secretary  and  treasurer,  B.  H. 
Loucks;  sales  manager,  A.  B.  Strickler. 
Sales  representatives,  Shipley  Construction 
& Supply  Co.,  42nd  SL  & 2nd  Ave.,  Brook- 
lyn, N.  Y.;  Bay  State  Construction  & Sup- 
ply Co.,  88  Broad  St.,  Boston,  Mass.;  Cen- 
tral Construction  & Supply  Co.,  2222  Arch 
St.,  Philadelphia.  Pa.;  Greenwood  Con- 
struction & Supply  Co.,  47-49  Terminal 
Way,  Pittsburgh,  Pa.;  York-Ohio  Ice  Ma- 
chine Co.,  1106-08  Woodland  Ave.,  Cleve- 
land, Ohio;  Southern  Construction  & Sup- 
ply Co.,  116-18  Central  Ave.,  Atlanta,  Ga.; 
Westerlin  & Campbell  Co.,  1113  Cornelia 
St.,  Chicago,  111.;  York- Allan  Ice  Machine 
Co.,  1213  Jackson  St.,  Omaha,  Nebr.;  Pils- 
bry-Becker  Engineering  & Supply  Co., 
117-19  S.  11th  St.,  St.  Louis.  Mo.;  York 
Mid-West  Ice  Machine  Co.,  2121  Market 
St.,  Denver,  Colo.;  York  Engineering  & 
Supply  Co.,  2201  Texas  Ave.,  Houston, 
Tex.;  York-California  Construction  Co., 
832-38  Folsom  St.,  San  Francisco,  Cal.;  306 
Boyd  St.,  Los  Angeles,  Cal.;  York  Con- 
struction & Supply  Co.,  508  Terry  Ave., 
N.,  Seattle,  Wash.;  Canadian  Ice  Machine 
Co.,  Toronto,  Ont.,  Can.  Branch  office, 
Monadnock  Block,  Chicago,  111. 

YOST  ELECTRIC  MFG.  CO.— 1805  Haw- 
thorne St.,  Toledo,  Ohio.  Manufacturer  of 
sockets.  President,  treasurer  and  general 
manager,  Frank  H.  Chapman;  vice-presi- 
dent, Howard  V.  Chapman;  secretary  and 
sales  manager,  Frederick  W.  Chapman. 
Sales  representatives,  Belknap  Hardware 


Co.,  Louisville,  Ky.;  Smith- Perry  Electric 
Co.,  Dallas,  Tex.;  William  P.  Johnson. 
Minneapolis,  Minn.;  American  Brass  & 
Copper  Co.,  New  York,  N.  Y.;  Peerless 
Light  Co.,  Chicago,  111.;  Incandescent  Sup- 
ply Co.,  Pittsburgh,  Pa.;  Great  Lakes  Elec- 
tric Co.,  Detroit,  Mich. 

YOUGH. — Trade  name  for  electric  and 
steam  pumps  manufactured  by  Boyts,  Por- 
ter & Co.,  Connellsville,  Pa. 

YOUNG  BROS.  CO. — Detroit,  Mich.  Man- 
ufacturer of  electric  japanning,  enameling, 
drying  and  core  ovens.  Business  estab- 
lished 1896.  President,  C.  A.  Young;  vice- 
pfesident,  C.  H.  Lisch;  secretary  and 
treasurer,  G.  A.  Young;  sales  manager, 
R.  B.  Reed.  Main  office,  6500  Mack  Ave., 
Detroit,  Mich.  Branch  offices,  22  W.  Mon- 
roe St.,  Chicago,  111.;  708  Engineers  Bldg., 
Cleveland,  Ohio.  Sales  representatives.  In- 
dustrial Specialties.  Inc.,  52  Vanderbilt 
Ave.,  New  York,  N.  Y.;  Milton  Mill,  217 
International  Life  Bldg.,  St.  Louis.  Mo. 

YOUNG  CO.,  A.  B.— Fair  Haven.  Vt 
Manufacturer  of  electrical  slate. 

YOUNG  CO..  WILLIAM  B.— 1733  N.  6th 
St.,  Philadelphia,  Pa.  Manufacturer  of 
portable  electric  lamps,  lamp  shades  and 
bases.  Business  established  (about)  1906 
as  Young  & Russell.  President,  C.  C. 
Humphreys;  secretary  and  treasurer,  Wil- 
liam B.  Young.  Sales  representatives,  E. 
W.  Hammond,  10  W.  23rd  St.,  New  York, 
N.  Y. ; Himmelstern  Bros.,  718  Mission  SL, 
San  Francisco,  CaL;  E.  M.  Meder,  17  N. 
Wabash  Ave.,  Chicago,  111. 

YOUNG,  INC.,  LORIN  W„— 214  E.  40th 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric  lighting  fixtures  and  portable 
lamps. 

YOUNG  MFG.  CO.,  R.  W.— Chicago,  HI. 
Manufacturer  of  electric  turntable  trac- 
tors. Main  office.  111  W.  Monroe  St.,  Chi- 
cago, 111.  Branch  office,  2038  Grand  Cen- 
tral Terminal,  New  York,  N.  Y. 

YOUNGSTOWN  SHEET  6.  TUBE  CO.— 
Youngstown,  Ohio.  Manufacturer  of  con- 
duit and  cables.  Business  established  1900. 
President,  James  A.  Campbell;  vice-presi- 
dents, H.  G.  Dallon.  C.  S.  Robinson.  W.  E. 
Manning,  Richard  Garlick;  secretary,  W.  E 
Meub;  treasurer,  Richard  Garlick;  general 
manager,  W.  C.  Reilly;  sales  manager,  W. 
E.  Manning.  Main  office  and  factory,  Stam- 
baugh  Bldg.,  Youngstown,  Ohio.  Branch 
offices,  120  Franklin  St.,  Boston,  Mass.; 
30  Church  St.,  New  York,  N.  Y.;  Healey 
Bldg.,  Atlanta,  Ga.;  Oliver  Bldg.,  Pitts- 
burgh, Pa.;  Leader-News  Bldg.,  Cleveland, 
Ohio;  Dime  Savings  Bank  Bldg.,  Detroit, 
Mich.;  McCormick  Bldg.,  Chicago,  111.; 
1139  Olive  St.,  SL  Louis,  Mo.;  1st  National 
Bank  Bldg.,  Denver,  Colo.;  Dallas  Co., 
State  Bank  Bldg.,  Dallas.  Tex.;  604  Mission 
St.,  San  Francisco,  Cal.;  Central  Bldg.. 
Seattle,  Wash. 

YPSILANTI  REED  FURNITURE  CO.— 
Ionia,  Mich.  Manufacturer  of  portable 
lamps  and  reed  lamp  bases.  Business 
established  1902.  President,  M.  M.  Reed; 
vice-president,  F.  A.  Chapman;  secretary-, 
treasurer  and  general  manager,  Fred  W. 
Green;  sales  manager,  C.  C.  Lindsley.  Main 
office,  Ionia,  Mich.  Factories,  Ionia,  Port- 
land, Lyons,  Lowell,  Saranac.  Mich. 
Branch  office,  1722  Arcade  PI.,  Chicago,  111. 
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.—The  symbol  for  impedance,  expressed 
ohms. 

.—Trade  name  for  kerosene,  gas  and 
oline  engines  manufactured  by  Fair- 
iks,  Morse  & Co.,  900  S.  Wabash  Ave.. 
cago.  111. 

A PON. —Trade  name  for  metal  lac- 
rs  and  enamels  manufactured  by  the 
luloid  Zapon  Co.,  200  5th  Ave.,  New 

k,  N.  Y. 

APON  LEATHER  CLOTH  .CO.— 200 
Ave.,  New  York,  N.  Y.  Manufacturer 
eather  cloth  for  car  curtains,  etc. 
AUBITZ,  AUGUST.— 95-97  Cliff  St., 
r York,  N.  Y.  Manufacturer  of  elec- 
indicatlng  pyrometers. 

3.— Trade  name  for  remote  control 
:ch  manufactured  by  the  Electric  Con- 
ler  & Mfg.  Co.,  2700  E.  79th  St.,  Cleve- 

l,  Ohio. 

ENA. — Trade  name  for  packings  for 
jns,  valves,  etc.,  manufactured  by 
dolph  Brandt,  70  Cortlandt  St.,  New 
«,  N.  Y. 

ENITH.— Trade  name  for  belting  man- 
tured  by  the  Jewell  Belting  Co.,  Hart- 
, Conn. 

•RNICKOW,  O.— 15  Park  Row,  New 
c,  N..  Y.  Manufacturer  of  indicating 
recording  instruments. 

:US. — Trade  name  for  electric  welders 
ufactured  by  the  Gibb  Instrument  Co., 
E.  Palmer  Ave.,  Detroit,  Mich. 

NC. — A bluish  white  metal.  Symbol 
at  wt.  65.4;  sp.  gr.  6.9;  m.  p.  433 # C.; 
. 930°  C.  Its  important  ores  include 
sulphide,  carbonate,  silicate  and  oxide. 

chief  producing  countries  are  the 
ed  States,  Germany  and  Belgium.  The 
ucing  capacity  of  the  latter  two  has 
very  much  curtailed,  so  that  out  of 
rld's  production  of  566,000  long  tons  in 
the  United  States  produced  410,000. 
re  the  war  the  United  States'  output 
about  300.000  tons  out  of  a total  of 
000  for  the  annual  world  output, 
nercial  slab  zinc  is  sometimes  called 
ter."  but  this  name  is  disappearing, 
principal  uses  are  in  making  galvan- 
iron  (sheet  iron  coated  with  zinc  to 
nt  rusting)  and  as  a constituent  of 
and  other  alloys. 

metal  is  usually  recovered  from  the 
/ heating  in  a closed  retort  (preceded 
asting  off  sulphur  or  carbon  dioxide 
cessary)  with  coal  as  a reducing 
so  that  the  oxide  is  reduced  to 
and  the  latter  is  distilled  off  as 
and  collected  in  a condenser  placed 
end  of  the  retort.  The  retort  fur- 
are  usually  gas-flred,  but  electric 
ng  is  also  carried  on  in  a few  places 
power  Is  cheap.  Considerable  zinc 
•y  high  purity  is  now  produced  by 
ictrolytic  method.  The  oxidized  ore 
:hed  with  dilute  sulphuric  acid  and 
suiting  zinc  sulphate  solution  elec- 
d with  insoluble  anodes.  A part  of 
ntained  zinc  is  thus  plated  out  on 
thodes  and  sulphuric  acid  is  regen- 
in  the  electrolyte,  which  is  used 
for  leaching.  Certain  impurities 
are  dissolved  from  the  ore,  as  cop- 
3 iron,  must  be  precipitated  before 
ctrolysis  for  zinc  is  begun,  other- 
lese  would  deposit  with  the  zinc. 

ANODES. — These  are  large  bars 
es  of  pure  zinc  used  as  anodes  in 
ytic  and  electrogalvanizing  process- 
ey  are  usually  cast  In  large  sizes, 
i suspended  in  the  tank  from  lugs, 
op  or  the  anode.  These  are  anodes 
soluble  type  and  are  eaten  away  or 
psed  when  the  cells  or  processes 
ict ion,  the  zinc  being  deposited  on 
terial  being  plated  or  electrogal- 


’acturers: 

tt-O’Connell  Co.,  3600  S.  Morgan 
Chicago,  HI. 

Mfg.  Co.,  The,  Water  St.,  Plym- 
, Mass. 

tl  Platers’  Supply  Co.,  Inc»  489- 
Broome  St.,  New  York,  N.  Y.  "G. 

rford  Brass  & Copper  Co.,  U.  T., 
«afayette  St.,  New  York,  N.  Y. 
r Brand.” 


Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  "XLNT." 

New  Jersey  Zinc  Co.,  The,  160  Front 
St..  New  York,  N.  Y. 

Pacific  Metal  Works,  153-159  1st  St.,  San 

Wonpiann  Pol 

SMITH  & ' McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y . 

Tallman  Brass  & Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont.,  Can. 

U.  S.  Electro  Galvanizing  Co.,  32-34 
Stockton  St.,  Brooklyn,  N.  Y. 

Vulcan  Electric  Co..  239  S.  Los  Angeles 
St.,  Los  Angeles,  Cal.  "Vulcan." 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave.,  Long  Island  City,  N.  Y. 

ZINC  CHLORIDE.— Symbol  Zn  Cla;  this 
is  one  of  the  common  zinc  salts  and  it  is 
used  for  electrical  purposes  in  some  types 
of  primary  batteries.  The  LeolanchO  type 
cell  and  especially  its  modification,  the 
dry  battery,  use  some  zinc  chloride  in  the 
electrolyte.  Zinc  chloride  is  also  used  as 
a wood  preservative  in  some  treatments 
of  poles,  crossarms,  pins,  etc. 

Manufacturers: 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio. 

Harshaw,  Fuller  & Goodwin  Co.,  Phila- 
delphia, Paf 

Mallinckrodt  Chemical  Works,  St.  Louis, 
Mo. 

Merrimac  Chemical  Co.,  148  State  St., 
Boston,  Mass. 

New  Jersey  Zinc  Co.,  The,  160  Front 
St.,  New  York,  N.  Y. 

Roessler  & Hasslacher  Chemical  Co., 
100  William  St.,  New  York,  N.  Y. 

Sandoval  Zinc  Co.,  410  N.  Peoria  St., 
Chicago,  I1L 

United  American  Metals  Corp.,  Brook- 
lyn. N.  Y. 

United  Zinc  Smelting  Corp.,  Moundsvllle, 
W.  Va. 

ZINC,  ELECTROLYTIC.  — Electrolytic 
zinc  is  now  being  produced  in  a very  pure 
state  and  in  large  quantities.  In  the 
process  of  production  the  oxidized  ore  is 
leached  with  diluted  sulphuric  acid,  giving 
zinc  sulphate.  The  zinc  sulphate  solution 
is  purified  to  remove  copper,  iron,  etc., 
and  it  is  then  electrolyzed  by  using  in- 
soluble anodes,  part  of  the  zinc  being 
plated  out  on  the  cathodes.  The  elec- 
trolyte is  largely  regenerated  into  sulphur- 
ic acid  and  may  be  used  over  again. 

Manufacturers: 

American  Smelters  Securities  Co.,  201 
1st  St.,  San  Francisco,  Cal. 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New1  York,  N.  Y.  "Anaconda 
Electric." 

Consolidated  Mining  & Smelting  Co.  of 
Canada,  Ltd.,  The,  Trail,  B.  C.,  Can. 
"Trail." 

General  Platers’  Supply  Co.,  Inc..  489- 
493  Broome  St.,  New  York,  N.  Y.  "G. 
P.  S." 

Illinois  Smelting  & Refining  Co..  410  N. 
Peoria  St.,  Chicago.  111.  "XLNT." 

McINTOSH  BATTERY  & OPTICAL 
CO.,  223-233  N.  California  Ave..  Chi- 


Francisco,  Cal. 

SMITH  & McCRORKEN.  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 


ZINC  PLATES.  RODS,  SHEET.  ETC.— 
Zinc  plates,  rods  and  sheet  are  rolled  from 
zinc  ingots  for  use  In  the  electrical  indus- 
try. The  plates  and  rods  are  used  for 
making  battery  zincs  and  electrodes  of 
various  kinds.  Sheet  zinc  is  widely  used 
for  making  the  cans  or  containers  for  dry 
batteries.  It  is  also  used  in  other  places 
in  electrical  equipment,  where  its  corros- 
ion-resisting properties  are  of  advantage, 
such  as  for  metal  cylinders  of  washing 
machines.  Zinc  ingots  are  used  in  brass 
and  other  alloy  foundries  of  electrical 
manufacturing  plants  in  mixing  the  in- 
gredients of  brass,  certain  bronzes,  etc. 

Manufacturers: 

Apollo  Metal  Works,  LaSalle,  111.  "Apol- 
lo-Nickelzinc." 

Edes  Mfg.  Co.,  The,  Water  St.,  Plym- 
outh, Mass. 

General  Platers’  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y.  "G. 
P.  S." 


Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Illinois  Smelting  & Refining  Co.,  410  N. 
-Peoria  St..  Chicago,  111.  "XLNT." 

Matthiessen  & Hegeler  Co.,  LaSalle,  111. 

New  Jersey  Zinc  Co.,  160  Front  St.,  New 
York,  N.  Y.  "Horse  Head." 

Pacific  Metal  Works,  153-159  1st  St.,  San 
Francisco,  Cal. 

Sandoval  Zinc  Co.,  410  N.  Peoria  St., 
Chicago,  111. 

SMITH  & McCRORKEN.  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Stimpson  Co.,  Edwin  B.,  70  Franklin 
Ave.,  Brooklyn,  N.  Y. 

ZINC  SLABS. — Zinc  slabs  are  manufac- 
tured by  refiners  of  zinc  ore.  They  are 
merely  large  slabs  of  pure  zinc  furnished 
for  use  in  making  brass  or  for  the  manu- 
facture of  electrodes  for  galvanizing  proc- 
esses and  other  electrolytic  processes. 
They  are  also  used  for  rolling  into  sheet 
zinc  and  for  various  other  manufacturing 
purposes. 

Manufacturers: 

Mineral  Point  Zinc  Co.,  140  S.  Dearborn 
St.,  Chicago,  HI. 

Union  Smelting  & Refining  .Co.,  Inc., 
Pulitzer  Bldg.,  New  York,  N.  Y. 

United  Smelting  & Aluminum  Co.,  183 
Commerce  St.,  New  Haven,  Conn. 

U.  S.  Reduction  Co.,  East  Chicago,  Ind. 


ZINCS,  BATTERY.— Battery  zincs  are 
cast  in  forms  suited  for  use  in  primary 
batteries  of  various  kinds.  Some  of  these 
more  common  forms  are  the  crowfoot, 
cylinder,  round,  penci^or  rod,  star,  plate, 
etc.  There  are  also  several  other  special 
forms  for  the  less  common  types  of  pri- 
mary batteries. 


Manufacturers: 

Beattie  Zinc  Works,  Reading,  Mass. 

Bryant  Mfg.  Co.,  323  W.  Jackson  Blvd., 
Chicago,  HI. 

Bryant  Zinc  Co.,  600  Orleans  St.,  Chi- 
cago, 111. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park,  Toronto,  Ont.,  Can. 

Edes  Mfg.  Co.,  The,  Water  St.,  Plym- 
outh, Mass. 

Grasselli  Chemical  Co.,  The,  Cleveland, 
Ohio.  "Franklin." 

Hungerford  Brass  & Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Illinois  Smelting  & Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.  "XLNT." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y. 

Matthiessen  & Hegeler  Co.,  LaSalle.  III. 
"LeClanche." 

New  Jersey  Zinc  Co.,  160  Front  St.,  New 
York,  N.  Y.  "Horse  Head." 

Pacific  Metal  Works,  153-159  1st  St.,  San 

Pol 

SMITH  & 'McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y.  All  sizes 
and  gages  of  zinc  for  flashlights  can  be 
furnished  in  sheet  or  ribbon  form,  and 
company  is  equipped  to  cut  material 
to  any  special  size  required.  Zinc  cups 
furnished  in  any  size  and  gage  speci- 
fied. Solder  supplied  in  any  composi- 
tion required. — Adv. 

White  & Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 

ZINKOTE. — Trade  name  for  rigid  metal- 
lic conduit  manufactured  by  the  Mark 
Mfg.  Co.,  Ill  W.  Washington  St.,  Chicago, 
111. 


ZINSSER  A CO.,  WILLIAM.— New  York, 
N.  Y.  Manufacturers  of  .insulating  varnish, 
shellacs  and  sealing  waxes.  President, 
William  H.  Zinsser;  treasurer,  Rudolph 
Zinsser.  Main  office,  195  William  St.,  New 
York,  N.  Y.  Factories,  New  York,  N.  Y., 
and  Chicago,  111.  Branch  office,  319  N. 
Western  Ave.,  Chicago,  111. 

ZN. — The  form  Zn  is  the  chemical  sym- 
bol for  the  metallic  element  zinc. 

ZOKUL  ELECTRIC  LAMP  DIVISION, 
NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL  ELECTRIC  CO.— Cleveland,  Ohio. 
Manufacturer  of  carbon  lamps.  H.  C. 
Gordon,  general  manager. 
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The  Story  of  Electrical  Development 

Begins  in  the  Laboratory 

The  early  scientists  worked  independently,  and  their  discoveries 
often  found  no  immediate  outlet  in  practical  utility.  But  today 
discoveries  are  put  to  work.  With  the  establishment  of  the  in- 
dustrial research  laboratory,  scientific  investigation  is  directed 
toward  results  of  industrial  usefulness.  The  needs  of  industry 
are  known  or  anticipated,  and  any  new  scientific  principles  are 
readily  applied.  Thus  industry  and  science  have  joined  hands. 

The  research  laboratory  of  the  General  Electric  Company  is  ded- 
icated to  the  electrical  industry,  with  facilities  almost  coextensive 
with  the  scope  of  the  industry  itself.  Here  was  developed  the 
process  of  making  tungsten  ductile  after  it  had  resisted  for  130 
years  all  efforts  of  man  to  change  its  natural  state.  Wrought 
tungsten  came  into  universal  use  for  incandescent  lamp  filaments; 
it  became  an  element  in  a new  rectifier  for  charging  batteries; 
and  this  same  research,  combined  with  extensive  study  of  ex- 
tremely high  vacua,  resulted  in  important  improvements  in  ap- 
paratus for  X-ray  work  and  wireless  telegraphy  and  telephony. 

This  is  only  one  of  representative  achievements  which  have  given 
impetus  to  electrical  development.  Every  phase  of  the  electrical 
industry  has  been  advanced  by  research,  for  back  of  it  all  is  the 
scientist  working  to  get  greater  usefulness  from  electricity  in 
light,  heat,  and  power. 
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The  successful  development  of  electric  generating  equipment 
has  transformed  the  old  waterfall  into  a veritable  fountain 
of  power 


Long  Lake  Development: 
Washington  Water  Power  Co. 
Sookanc,  Wash. 


Three  G-E  water  wheel  driven  generators  in  the 
power  plant  shown  above. 


G-E  Curtis  steam  turbine  driven  generators  in 
power  house  of  steel  plant. 


And  Latent  Energy 

of  Fuel  is  Unchained 

Beyond  the  glowing  lamp  and  the  whirring 
motor,  integral  parts  of  home  and  industrial 
life  today,  stands  the  electric  power  plant,  where 
Nature’s  energy,  stored  in  fuel  or  falling  water, 
finds  an  outlet. 

The  evolution  of  electric  power  generation 
from  the  early  crude  inventions  is  one  of  the 
most  interesting  chapters  in  the  history  of  the 
eletrical  industry.  Edison’s  first  lamp  and  the 
first  G-E  railway  motor  opened  up  the  need  for 
extensive  engineering  and  manufacturing  facili- 
ties for  generating  equipment.  These  early 
practical  uses  of  electricity  were  coincident  with 
the  inception  of  the  General  Electric  Company. 

Today  a steel  mill  requires  for  one  machine 
electric  power  equal  to  four  times  the  output  of 
the  largest  electric  generating  unit  in  the  world 
only  twenty  years  ago.  Such  demands  for  power 
have  naturally  called  for  greater  generating 
capacity,  and  the  successful  production  of  50,000 
kilowatts  from  a single  generator  has  now  been 
realized. 

This  advancement  was  not  made  in  a day. 
Problems  in  generator  and  steam  turbine  design 
have  required  years  of  research,  experimentation 
and  manufacture.  Much  that  has  been  achieved 
testifies  to  the  ceaseless  efforts  of  the  General 
Electric  Company, 
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G-E  automatic  feeder  voltage 
regulator*  add  efficiency 
in  the  transmission 
of  power. 


A switchboard  of  removable  truck 
type  panels— The  General  Elec- 
tric Company  has  pioneered 
the  development  of  safety 
enclosed  switchboards. 


The  solution  of  problems  in  electric  power  transmission  and 
distribution  has  made  Nature’s  energy  available  to  indus- 
tries and  homes  hundreds  of  miles  away 


Outdoor  transformer  substa- 
tion for  taking  power  from  a 


Horsepower  Transmitted 

Through  a Wire 

Making  power  accessible  is  no  longer  a mat- 
ter of  setting  the  mill  beside  the  stream.  Today 
a power  house  is  located  at  the  stream,  and 
electric  current  is  transmitted  to  the  mill,  which 
may  be  many  miles  distant. 

The  general  utility  of  fuels  would  be  limited 
indeed  if  confined  to  heating  or  to  generating 
steam  for  mechanical  drive  with  the  steam  en- 
gine. But/  with  electricity’s  aid  this  energy  is 
sent  over  the  land  at  the  spefed  of  light,  any- 
where, everywhere — through  * a wire. 

Meanwhile,  there  have  been  problems : 
Higher  electrical  pressures,  necessary  to  transmit 
current  over  long  distances  efficiently,  have  re- 
quired larger  units  and  better  insulation.  Nat- 
ural growth  has  called  for  new  designs  of  equip- 
ment for  lightning  protection, voltage  regulation, 
switching  and  control. 

The  General  Electric  Company  has  met  these 
problems  with  a thorough  knowledge  of  the 
principles  underlying  them  all.  Out  of  coordi- 
nated activities  it  has  produced  equipment  of 
every  sort  to  increase  the  economy,  safety,  and 
capacity  of  power  transmission.  One  of  its  latest 
contributions  is  a 220,000-volt  transformer — the 
world’s  first — based  on  the  results  of  research 
which  has  made  possible  the  preparation  of 
designs  years  in  advance  of  the  requirements. 
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An  outdoor  installation  ot  G-E 
oxide  fim  lightning  arresters. 
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Greater  availability  of  electric  power  has  meant  more  elec- 
tric transportation,  with  its  economy,  speed,  safety,  and 
reliability 


G-E  265-ton  electric  locomotive 
with  Trans-Continental  passen- 
ger train  Olympian  of  the  C.  M. 

St.  P.  ascending  the  steep 
grade's  of  the  Cascade  Range. 


G-E  electric  railway  motors  and  control  have 
stimulated  the  adoption  of  one- 
man  Safety  Cars. 


Reliable  distribution,  motive  power,  and  control 
equipment  make  the  subway  trains 
dependable. 


Electricity  Helps 

to  Haul  the  World 

Electricity  has  added  new  possibilities  to  all 
forms  of  transportation  and  become  an  almost 
universal  motive  power. 

Electric  railway  transportation  in  cities  has 
completely  replaced  the  horse-draw^  car 
within  the  memory  of  this  generation  and  be- 
come a recognized  public  necessity.  It  has 
moved  homes  from  a congested  area  to  the  clean, 
healthful  atmosphere  of  the  suburbs.  It  has 
transformed  undesirable  smoky  terminals  into 
flourishing  business  districts. 

Electrification  of  main  lines  has  not  only  in- 
creased the  comfort  and  dispatch  of  passenger 
travel,  but  where  steam  once  puffed  its  way 
over  mountain  ranges  the  electric  locomotive 
pulls  heavier  loads  at  greater  speeds  and  adds 
economy  by  utilization  of  water  power. 

The  General  Electric  Company  has  contrib- 
uted to  every  phase  of  this  development 
producing  electrical  equipment  to  generate  and 
distribute  the  necessary  power;  increasing 
operating  economies  by  making  such  equipment 
automatic;  and  applying  that  power  to  make  it 
serve  all  traffic  requirements. 
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Marine  transportation,  formerly  limited  by  brawn  and 
sail,  is  now  rated  in  horsepower  with  electricity  a dominant 

force 


Making  Great  Ships 


into  Cruising  Cities 


With  the  same  aptitude  it  has  shown  bn  land, 
electricity  has  plunged  into  the  solution  of  marine 
transportation  problems. 

The  success  of  G-E  electric  propulsion  ma- 
chinery on  the  U.  S.  Collier  “ Jupiter,”  now  the 
“ Langley,”  paved  the  way  for  its  application  on 
the  U.  S.  S.  *‘New  Mexico”  when  electric  drive 
for  large  vessels  became  a fact.  Electric  pro- 
pulsion has  since  proved  successful  for  passen- 
ger vessels,  cargo  boats,  fire  boats  and  fishing 
trawlers  and  will  be  installed  on  new  navy  ves- 
sels requiring  180,000  h.  p.  each. 

The  generators  in  the  electric  ship  supply 
power  not  only  to  propel  it,  but  to  steer  it  and 
light  it,  to  hoist  and  lower  its  life  boats  and 
anchors,  and  to  load  and  unload  the  cargo. 
Moreover,  electricity  is  the  servant  in  the 
galley  and  laundry,  and  it  otherwise  provides 
the  comforts  of  home  for  the  men  on  board. 

So  that  the  ship  coming  into  port  today  is 
keeping  pace  with  the  best  the  world  has  in 
transportation  machinery  on  land.  The  General 
Electric  Company,  besides  building  pioneer  pro- 
pulsion machinery,  has  studied  for  more  than 


Two  G-E  steam  engine-driven  generating  set* 
supplying  power  for  auxiliaries 
aboard  a merchant  vessel. 


Efficient  electric  motor-driven  cargo  winches 
replace  wasteful  steam-driven  ones. 


30  years  the  electrical  needs  on  shipboard  and 
developed  equipment  for  generating  and  utiliz- 
ing electric  power  for  auxiliaries  of  every  sort. 

1207 


lance, 

Ad  job 


Battery  of  G-E  electrically  equipped 
heat'trcating  furnaces 


Electricity  Provides 


The  increasing  difficulties  of  obtaining  fuel 
and  the  disagreeable  features  often  involved  in 
its  use  have  given  electricity  another  field  in 
which  to  prove  its  superiority. 

An  electric  current,  after  being  transmitted 
to  wherever  it  is  desired,  may  become  instantly 
available  as  heat,  which  is  easily  controlled,  and 
can  be  concentrated  to  the  highest  degree. 
Modem  industry  is  calling  upon  it  to  melt  and 
alloy  metals,  to  weld  and  cut,  to  bake  enamels 
and  varnishes,  to  heat  rivets  and  to  temper  tools 
— to  perform  speedily  and  efficiently  the  many 
tasks  that  require  heat. 

Meanwhile  electric  heating  appliances  have 
simplified  housekeeping.  Whete  power  is 
plentiful  from  water  sources,  the  economical 
heating  of  homes  by  electricity  has  also  proved 
practical. 

The  General  Electric  Company  has  stimu- 
lated the  adoption  of  electric  heat  by  developing 
a variety  of  electric  heating  apparatus,  both  com- 
plete and  for  application  to  existing  equipment. 
With  further  achievements  electric  heat  as  a 
universal  benefit  will  rank  with  electric  light 
and  power. 


The  G-E  automatic  arc  welder 
is  a new  machine  tool  for  build- 
ing up  surfaces. 


An  electric  soldering  iron  has 
many  uses  in  manufacturing  and 
repair  work. 
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If  electricity  had  found  no  other  service  than  that 
of  turning  night  into  day  it  could  be  counted  a great 
benefactor 


Night  Comes  On — 

but  Light  Remains 

The  glow  of  the  first  incandescent  lamp, 
about  a generation  ago,  was  prophetic  of  better 
days. 

Now  incandescent  lamps  as  well  as  luminous 
arcs  drive  the  darkness  from  city  and  village 
streets.  The  floodlight  illumines  buildings,  festi- 
vals, and  playgrounds,  and  makes  a 24-hour  day 
for  such  work  as  outdoor  construction,  and 
handling  material  at  terminals.  The  electric 
headlight  blazes  a path  for  trains  and  trolley  cars, 
while  the  searchlight  cuts  through  the  fog  and 
darkness  for  ships  at  sea. 

To  the  home,  electric  lamps  have  brought  a 
better  light  at  less  cost.  For  the  merchant,  they 
add  to  the  comfort  and  attractiveness  of  his 
store,  and  advertise  his  wares  to  the  passers-by. 
Industries,  too,  have  found  better  light  a good 
investment,  paying  dividends  in  products  ot 
higher  quality  and  in  more  contented  workers. 

The  General  Electric  Company  has  pioneered 
in  the  development  of  good  illumination.  Ever 
since  through  research  it  made  tungsten  practical 
for  lamp  filaments,  the  initiative  of  its  illumi- 
nating engineers  has  been  devoted  to  putting 
the  proper  light  in  the  proper  place. 


Night  view  of  U.  S.  capitol,  flood-lighted. 


Powerful  G-E  electric  headlights 
help  to  make  travel  safe. 
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The  advantages  of  electrically  driven  machinery  for  me- 
chanical handling  wherever  materials  must  be  moved  have 
been  fully  demonstrated 


Electrically  driven  unloadcrs  taking  ore  from  boat  at 


‘ ' ' 


Making  One 

Do  the  Work  of  Many 


Less  than  fifty  years  ago,  ore  and  coal  were 
unloaded  from  boats  with  wheelbarrows.  To- 
day when  a big  ship  docks  a giant  power  quickly 
gets  under  way  to  clear  the  hold — electricity 
applied  to  material  handling  machines. 

A modem  unloader  handles  ore  with  a 15-ton 
bucket.  Package  cargo  is  deposited  on  the  dock 
by  an  electric  hoist  and  distributed  to  the  ware- 
houses by  traveling  cranes,  conveyors,  electric 
trucks,  or  little  electric  trackless  trains. 

The  great  adaptability  of  electric  power  to 
handling  material  has  been  proved  by  its  success- 
ful application  alike  to  the  simplest  package  con- 
veyor and  to  car  unloaders  that  handle  100  tons 
at  a time.  Automatic  control  has  simplified 
and  speeded  up  the  operation  of  the  most  mas- 
sive machinery,  eliminating  every  second  ot 
wasted  time. 

The  General  Electric  Company,  by  perfect- 
ing electrical  equipment  in  co-operation  with 
the  machinery  manufacturer,  has  extended  the 
possibilities  of  mechanical  handling.  In  thus 
helping  industries  confronted  with  such  tasks, 
it  performs  the  broader  service  of  making  it  easier 
to  have  the  world's  goods  laid  down  at  the  con- 
sumer’s door. 


Train  pulled  by  electric  tractor 
equipped  with  G-E  automotive 
motor. 


G-E  elcctTic  industrial  locomotive 
hauling  50  tons  of  copper  plates. 


Portable  motor  driven  elevator 
piling  up  sugar— a ton  a minute. 


A Mere  Touch 

Directs  Electricity 


Electrical  control  of  most  operations  powered  by  electricity 
has  proved  to  be  more  dependable  than  control  by  even  the 
most  skilled  and  careful  hands 


Control  equipment  plays  a part  as  important 
as  the  motor  itself  in  the  industrial  success  ol 
electricity.  The  ease  and  accuracy  of  operating 
machine  tools,  even  the  big  machines  such  as 
shown  here,  can  be  credited  largely  to  the  flex-  % 
ible,  positive  control  of  electric  drive. 

Down  in  the  mine  the  hoist  operator  can  “jog” 
his  machine  a fraction  of  an  inch  or  “race”  it 
at  full  speed.  The  trolley  car  is  equipped  to 
“speed  up”  at  a maximum  rate,  and  the  electric 
locomotive  can  hold  back  its  train  on  the  moun- 
tain-side electrically.  Almost  all  motor-driven 
appliances  start  at  the  push  of  a button,  run 
at  speeds  to  suit  the  work,  and  stop  with  the 
opening  of  a switch,  all  by  virtue  of  important 
apparatus — the  control. 

Modem  engineering  has  made  electricity 
function  as  the  controlling  force  in  its  application 
until  “Do  it  automatically”  has  become  a slogan, 
whether  it  be  in  the  control  of  an  electrified 
pump,  furnace,  or  sugar  mill. 

The  General  Electric  Company  has  gone  even 
further,  applying  these  principles  to  the  gener- 
ation and  distribution  of  power.  Complete  G-E 
automatic  station  control  equipment  is  now  op- 
erating in  more  than  100  stations  which  start 
up  and  shut  down  without  human  attendance. 

M/r- 
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Electrical  control  from  several  points  gives 
the  operator  better  command  of  his 
machine. 


G-E  electric  non-ferrous  metal  mcldng 
furnace  and  automatic  control. 


Interior  of  hydroelectric  station  with  G-E 
automatic  control  equipment. 

43B-633 


Electric  locomotive  cab 
where  the  train  is  con- 
trolled electrically. 
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In  the  mining  of  coal,  a basic  industry  without  which  many 
other  industries  could  not  exist,  electricity  is  rapidly  becom- 
ing a very  important  factor 


The  electric  locomotive  has  won 


a lasting  place  in  coal  mines  for 
gathering  and  haulage. 


The  “ Black  Diamond”  Miner’s 

Best  Helper 


Electric  motor  driving  mine  pump— keeping 
the  workings  dry. 


G-E  heavy-duty,  well-protected  motor, 
driving  shaker  screen  and  picking  table. 


G-E  motor  directly  connected  to  hoist 
in  main  shaft. 


An  adequate  supply  of  coal  means  heat  for 
homes,  electric  power  from  steam,  and  the  basis 
for  many  necessary  chemical  by-products. 
Electricity’s  service  to  man,  through  its  service 
to  this  industry,  is  already  without  measure. 


Down  in  the  mine  an  electric  spark  ignites 
the  blasting  charge  that  opens  up  the  vein; 
electric  mining  machines  help  to  cut  and  load 
the  coal;  electrically  driven  pumps  keep  out 
flood  water;  electric  fans  remove  the  dangerous 
gases  and  supply  fresh  air  to  the  miner,  who 
works  by  the  light  of  electricity. 


The  mine  mule  has  been  replaced  by  electric 
locomotives  that  gather  the  loaded  cars  into  a 
train  and  haul  them  up  difficult  grades  or  speed 
along  open  stretches,  dependent  only  upon  the 
presence  of  power.  Elsewhere,  electric  motors 
help  to  crush  the  coal  and  hoist  it  up  the  shaft. 


Nearly  30  years  ago  the  General  Electric 
Company  began  the  study  of  mine  electrification, 
and  some  of  its  earliest  equipment  is  still  in 
service.  Today  finds  it  qualified  to  specify  and 
furnish  complete  electrical  equipment  for  mines, 
yielding  either  coal  or  metal,  much  of  it  specially 
designed  for  the  severe  work  underground. 


♦SB 
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The  chemical  industries , supplying  almost  innumerable 
commodities , reached  their  present  high  state  of  development 
largely  by  extensive  application  of  electric  power 


G-E  synchronous  motors  driving 
20  air  compressors — the  larsest 
such  application  in  the  world. 


The  Stimulating  Force 


in  Great  Industries 

Every  individual  is  dependent  for  his  daily  needs 
upon  the  great  family  of  chemical  industries, 
which,  out  of  minerals  from  the  earth  and  ele- 
ments of  the  air  produce  literally  hundreds  of 
the  commodities  of  life. 

In  these  industries  today  electricity  is  every- 
where— speeding  up  an  operation  or  making  a 
better  product.  Successful  application,  often 
with  automatic  control,  has  been  made  to  a vast 
number  of  dissimilar  operations.  It  has  called 
for  the  specialized  engineering  facilities  of  the 
General  Electric  Company  cooperating  in  the  de- 
sign and  equipping  of  the  largest  plants,  which 
seem  to  have  grown  up  over  night. 

The  immense  developments  in  modem  applied 
chemistry  are  in  large  part  due  to  the  success  of 
electrical  energy  as  applied  to  chemical  processes 
— developments  which  would  not  have  been  pos- 
sible without  corresponding  developments  elec- 
trically. % 

And  yet  this  progress  has  only  begun.  Many 
chemical  processes  are  being  worked  out  which 
will  assume  large-scale  manufacturing  propor- 
tions in  a few  years.  In  this  further  expansion 
the  electrical  engineer  will  undoubtedly  be  called 
upon  to  cooperate  with  the  chemist  as  he  has 
done  in  the  past. 


Electrically  driven  pumps  for  the 
transference  of  liquids  in  process. 


An  electric  furnace  is  clean,  ac- 
curate, and  economical,  and 
maintains  high  temperatures. 


G-E  motor  driving  mixing  mach- 
ines under  severe  atmospheric 
conditions. 
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Great  adaptability  of  electric  motors  and  ease  of  their  con - 
irol,  even  in  thousands-of- horsepower  sizes,  have  made  them 
indispensable  for  heavy  jobs  in  the  steel  mill 


G-F  motor  drive  for  reversing  blooming 
mill,  22,000  h.p.  maximum  momentary 
capacity  - largest  in  the  United  States. 


Where  Electricity  Works 

in  its  Shirt  Sleeves 

Work  in  a steel  mill  requires  of  both  men  and 

machines  the  very  best  that  is  in  them,  and  the 
electrically  driven  machine  has  qualified  for  the 
hardest  jobs  of  all. 

In  the  making  of  steel  the  power  requirements 
are  many,  and  single  units  must  be  large.  In 
one  modem  plant  nearly  a quarter  of  a million 
horsepower  is  utilized  through  electric  motors 
alone.  Their  advantages  over  steam  and  hy- 
draulic power  have  been  demonstrated  in  opera- 
tion under  various  conditions. 

G-E  main  roll  motors  were  among  the  first 
in  the  field  and  present  G-E  installations  are 
among  the  largest  in  the  world.  For  these 
drives  the  General  Electric  Company  has  de- 
veloped the  Scherbius  system  of  control  to  a 
point  where  it  is  possible  to  regulate  the  induc- 
tion motor  above  as  well  as  below  its  synchron- 
ous speed,  affording  many  operating  advantages, 
while  decreasing  the  size  of  auxiliaries  and  in- 
creasing the  overall  efficiency. 

In  other  parts  of  the  modem  plant  G-E 
motors  and  control  shoulder  the  heavy  burdens 
just  as  faithfully — unloading  ore  and  coal, 
operating  coke  ovens  and  steely  furnaces,  and 
driving  plate  mills  and  auxiliaries. 


G-E  mill  type  motors  dflVing  side  guards 
and  manipulator.- 


Speed  regulating  sets  for  roughing  and  finishing 
mill  motors. 


ales  Offices  in 
111  large  cities 
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The  modern  textile  mill  has  found  electrification  essential 
to  making  a superior  product  and  assigns  an  electric  motor 
to  each  machine 


Where  Delicate  Work 

Requires  Intelligent  Power 

Among  the  machines  prominent  in  modem 
industry,  and  for  which  electric  drive  has  especial 
advantages,  is  the  loom.  On  it  are  produced  an 
enormous  variety  of  fabrics  for  utility,  comfort 
and  ornament,  ranging  from  the  heaviest  ducks 
and  carpets  through  woolen  and  worsted  goods 
to  the  finest  silks  and  laces. 

After  successfully  supplanting  the  steam 
engine  for  ginning  and  bleaching  processes, 
electric  power  has  continued  to  advance  step 
by  step  until  today  the  machinery  in  a modem 
textile  mill  is  nearly  all  run  on  the  individual 
motor  principle 

Paralleling  the  development  of  electric  drive 
have  come  improvements  in  lighting  facilities, 
giving  each  department,  whether  it  be  combing, 
carding,  warping,  or  weaving,  the  illumination 
best  suited  for  the  particular  work. 

Throughout  the  textile  industry  G-E  motors 
and  control,  developed  especially  for  mill 
machinery,  have  increased  production.  In  close 
cooperation  with  mill  owners,  the  General  Elec- 
tric Company  has  met  each  new  problem, 
advising  as  to  the  utilization  of  water  power 
wherever  available,  and  supplying  complete 
electrical  equipment. 


Brush-Shifting,  Variable-Speed. 
3-phase  Motors  driving  cloth 
printing  machine. 


Individual  motor  drive 
of  spoolers. 


As  it  invaded  nearly  all  other  fields  of  endeavor , electricity 
has  gone  into  the  forest  to  help  get  out  the  world's  timber 
and  shape  it  for  man  s use 


More  Lumber 

from  Electrified  Mills 

In  the  old  days  the  lumberman’s  only  help 
was  animal  power  or  the  force  of  running  water 
on  a wheel.  Later  came  the  steam  engine,  but 
increased  demand  for  lumber  called  for  still 
cheaper,  safer,  and  more  rapid  methods.  Elec- 
tric power  answered  that  call. 

In  the  woods  today  logs  are  gathered  by  the 
electric  yarder  and  loader  which  drags  the  tree 
trunks  across  the  cutting  area  to  the  railroad 
and  loads  them  on  the  cars.  An  electric  loco- 
motive draws  the  log  train  down  to  the  stream 
or  all  the  way  to  the  mill  pend,  where  electric 
winches  pull  the  logs  up  on  the  dock  to  be  car- 
ried into  the  mill  on  an  electrically-driven  end- 
less chain. 

In  the  saw  mill  electric  drive  has  demon- 
strated its  supremacy  in  every  department, 
adding  efficiency  in  driving  the  log  hoists,  head 
saws,  transfers,  conveyors,  edgers,  slashers,  and 
resaws,  and  in  handling  and  stacking  the  finished 
products. 

The  General  Electric  Company  has  stimu- 
lated this  development  by  its  ability  to  supply 
and  coordinate  all  the  equipment  necessary  for 
a complete  electrical  system,  thus  solving  the 
power  problems  of  the  lumber  plant. 


Typical  G-E  motor  installation  in  a lumber  mill. 


G'E  electric  generating  equipment  in  lumber 
plant  supplying  power  for  the 
electrified  operations. 


Electric  yarder  and  loader  for  gathering 
the  logs  in  the  woods. 


Fast  and  convenie^  ppejfruon  is  a feature  of 

the  motor  drWfTtransfer  car. 
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With  electricity’s  aid,  the  farmer  has  begun  to  realize 
greater  results  with  less  effort  and  to  enjoy  conveniences 
formerly  limited  to  city  life 


Into  the  Country— 

Helping  to  Produce 

The  progressive  farmer  finds  more  uses  for 
electricity  than  simply  to  start  and  light  his 
car.  He  sees  in  other  industries  the  significance 
of  electrification  and  uses  this  power  to  the  ut- 
most, either  generated  with  his  own  gas  engine 
or  obtained  from  the  nearest  electric  line  which 
supplies  his  neighborhood,  perhaps  runs  past 
his  door. 

Thus  electricity  is  reaching  out  to  help  the 
farmer.  Through  electric  motors  it  toils  from 
morning  till  night,  in  many  ways  taking  the 
place  of  a hired  hand.  In  the  farm  home  elec- 
tricity is  the  “maid”  doing  the  cleaning,  washing, 
and  sewing,  and,  when  the  day  is  done,  the  elec- 
tric lamp  gives  the  evening  a new  pleasure. 

The  broadest  use  of  electricity  on  the  farm 
is  dependent  on  the  availability  of  central 
station  power,  which  can  be  furnished  at  little 
cost,  besides  possessing  many  other  advantages. 

The  extent  of  rural  power  service  is  already 
another  tribute  to  the  work  of  the  General  Elec- 
tric Company.  In  producing  electrical  equip- 
men  to  generate,  transmit  and  control  electricity, 
as  well  as  that  to  make  it  toil  for  the  farmer,  this 
company  has  helped  to  enlarge  the  field  of  the 
central  station. 
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The  water  needed  by  every  farm  b best 
pumped  electrically. 


Com  shelling,  grinding,  pumping— whatever 
the  farm  task— the  electric  motor 
has  no  rival! 


The  dairy  must  be  clean,  hence  the  electTic 

motor  must  be  the  chosen  "drive.”  45-107 


GeneralWElectric 

I Schenectady,  N.Y  Company 


Broad  experience  in  the  design  and  manufacture  of  trans- 
formers for  every  power  purpose  has  led  naturally  to  the 
development  of  others  for  various  needs 


G-E  Wayne  Bell  Ringing  Transformer— 
made  in  household  and  heavy-duty  sizes 


G-E  “Wayne”  Toy  Transformer, 
one-fourth  actual  size. 


G-E  Wayne  Pipe  Thawer 
at  work. 


Fitting  Electricity 

to  the  Task 

The  economy  and  safety,  if  not,  indeed, 
the  practicability,  of  transmitting  electrical 
energy  over  great  distances  was  in  large  measure 
dependent  on  the  transformer.  And  now  this 
same  device,  in  miniature,  helps  to  utilize 
electricity  at  the  point  of  application. 

One  of  these  little  conveniences  fits  into  an 
ordinary  lamp  socket  and  gives  all-night  il- 
lumination at  a cost  too  small  to  be  considered. 
The  bell  ringer  puts  the  always  dependable 
power  plant  behind  the  call  or  alarm  bells  it 
energizes  and  eliminates  forever  those  annoy- 
ances due  to  failure  of  batteries.  Still  another 
furnishes  suitable  energy  for  Christmas  tree 
and  other  ornamental  illumination  and  brings 
pleasure  to  the  little  tots  by  operating  their 
electric  toys. 

Small  G-E  transformers  have  made  possible 
also  handy  applications  of  electric  heat:  the  lead 
burner,  for  most  any  soldering  operation,  and 
the  pipe  thawing  type  especially  useful  to  the 
plumber. 

The  many  special  G-E  transformers  not  only 
reflect  a wide  experience  in  transformer  manu- 
facture but  represent  results  of  constant  effort 
on  the  part  of  the  General  Electric  Company  to 
produce  apparatus  which  enlarges  the  useful- 
ness of  electric  power.  33A.» 
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Good  electric  service  depends  upon  the  proper  performance 
of  every  device  all  along  the  line — and  wiring  supplies  are 
no  exception 
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Getting  Electricity’s 

Full  Service 

In  the  home  electricity  works  its  magic  only 
by  means  of  the  wiring  devices,  just  as  it  does 
in  the  factory  where  operation  depends  upon  the 
the  device  that  makes  the  final  connection  be- 
tween the  power  plant  and  the  productive 
machine. 

The  architect,  or  electrical  contractor,  today 
realizes  the  convenience,  comfort,  and  house- 
keeping happiness  to  be  gained  by  proper  wiring 
devices.  He  anticipates  the  electrical  needs 
and  provides  an  adequate  number  of  switches 
and  convenience  outlets,  properly  located. 

Even  in  the  house  already  built  there  need 
be  no  electrical  inconvenience.  A twin  outlet 
plug  or  a twin  receptacle,  easily  installed,  pro- 
vides for  the  use  of  two  electrical  appliances 
- from  the  same  outlet.  With  the  double-duty 
; socket  an  appliance  may  be  connected  to  a lamp 

socket  without  sacrificing  the  light.  A special 
switch  facilitates  the  control  of  electric  cooking 
appliances  at  the  table,  and  others  similarly 
help  to  get  the  most  out  of  the  electrical  equip- 
ment. 


G-E  Reliable  Wiring  Devices  — there  are 
3,000  of  them  to  meet  every  wiring  requirement 
— have  been  placed  at  the  disposal  . of  architects 
and  builders  all  over  the  country.  They  have 
become  necessary  elements  in  equipping  electric- 
ally the  modem  home. 


G-E  tumbler  switch  — responds 
to  the  sweep  of  an  elbow 


Double  Duty  Socket  for  using  a 
lamp  and  appliance  on  the 
same  outlet 


Thru-cord  switch  for  insertion 
in  electrical  appliance 
lead 
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Doing  many  little  things  well  has  helped  to  place  machines 
driven  by  the  smallest  electric  motors  in  the  class  of  big 
achievements 
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G-E  Motors  Help 

Do  file  Little  Jobs 

While  men  harnessed  waterfalls,  made  elec- 
tricity drive  ships,  electrified  industries  and 
learned  to  talk  across  the  ocean,  they  have  de- 
veloped motors  for  utilizing  electric  power  in 
extremely  small  units. 

G-E  fractional  horsepower  motors  have  won 
a permanent  place  in  the  life  of  the  land  by 
economizing  time  and  conserving  energy.  They 
drive  a host  of  machines  in  the  factory,  office, 
and  store,  and  in  the  home  they  remove  the 
drudgery  of  other  days. 

The  knowledge  and  research  necessary  to 
design  and  build  less- than -one-horsepower 
motors,  and  build  thousands  every  day,  is  com- 
parable with  that  required  to  build  big  steel 
mill  motors  or  an  electric  locomotive.  The  skill 
in  manufacture  is  even  more  exacting  because 
of  the  minute  parts  and  the  quantities  produced. 

Manufacturers  who  build  G-E  motors  into 
their  machines  secure  the  benefits  of  experience 
gained  in  building  a half  million  motors  a year, 
and  applying  them  to  machines  for  practically 
every  purpose.  S5M 
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Portable  electric  hammer  and  cutter  - 
handy  for  metal  construction  work. 


Offices  with  motorized  machines 
arc  more  efficient. 


Freezing  ice  cream  can  be  done 
electrically,  just  as  washing, 
ironing  and  cleaning. 


Technical  literature , illustrated  and  easy  to  read,  is 
often  of  material  aid  to  buyers  and  users  of  electrical 
equipment 


G-E  General  Catalog  of  1300  pages— printed 
annually  and  distributed  to  purchasers 
of  G-E  equipment 


G-E  Publications  Help 

to  Select  and  Maintain 


In  the  interest  of  proper  selection  of  G-E  equip- 
ment and  supplies  a vast  line  of  G-E  publications 
has  been  evolved,  designed  to  give  adequate  infor- 
mation to  the  user  both  before  and  after  purchase. 
Foremost  among  these  is  the  General  Catalog  which 
combines  in  one  volume  descriptions  and  data,  and, 
in  some  cases,  identification  for  ordering  practically 
all  G-E  products.  It  is  supplemented  by  special 
bulletins  and  booklets,  giving  more  detailed  infor- 
mation— available  upon  request  from  G-E  Sales 
Offices. 


Special  bulletins^^^H 
and  booklets 
about  G-E  prod- 
ucts and  their  applications 
are  available  upon  request 


Information  for  the  Operator 

To  aid  in  the  proper  assembly  of  equipment  and 
to  insure  its  correct  operation,  special  information 
accompanies  shipment.  This  includes  instruction 
books,  instruction  cards,  drawings,  and  connection 
diagrams,  and  additional  copies  are  gladly  furnished 
upon  request. 


Complete  instructions  help 
to  familiarize  the  operator 
with  new  equipment 


Renewal  Parts — Easy  to  Order 

Special  renewal  parts  catalogs,  covering  industrial 
equipment,  and  G-E  supply  parts  bulletins  enable 
the  user  to  select  at  a glance  exactly  what  he  needs 
each  time  he  orders.  Then  G-E  warehouses  fill  the 
orders  quickly. 


G-B  Renewal  Parts  catalogs  make 
it  easy  to  order  parts  accu- 
rately and  quickly 
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General  Office 
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The  utility  of  a manufacturing  organization  is  measured 
not  alone  by  its  ability  to  produce  but  also  by  service  to 


the  user  of  its  product 


Biidffvport 
Indus* 
Fl  W .Tn. 


Windsor 

MsryUnd 

Baltimore 


Evtnii 
Hudson 
PuuflsLd 
W**»  Lynn 


St  Louis 

N«w  Jsritjr 


Bril*  villa 
Newark 


Naw  York  City 
Schenectady 


Cleveland 


Sandusky 


Works  at  Schenectady,  N.  Y.  Ground  are*,  340 
acres.  Floor  space,  5,800,000  square  feet. 


Philadelphia 


How  G-E  Products 

Are  Made  Available 


Contact  with  users  of  G-E  apparatus  is  main- 
tained through  a network  of  sales  offices  embrac- 
ing the  whole  country,  being  directed  from  the 
General  Office  at  Schenectady,  N.  Y.,  through  65 
branch  offices  comprising  8 districts,  each  with  its 
district  office  in  a principal  city,  G-E  distributing 
jobbers  are  located  in  all  large  cities  at  home  and 
in  foreign  lands,  Warehouses,  conveniently  placed, 
insure  prompt  delivery  of  orders  from  sales  office 
or  jobber. 

Distribution  Through  Dealers 

G-E  motor  dealers  located  in  every  city  and  large 
town  are  headquarters  for  standard  motors  and 
motor  repair  service.  Merchandise  products — small 
electrical  devices,  usually  packaged — are  distributed 
through  the  jobber  to  electrical  supply  stores  every- 
where. 


The  first  new  cane  sugar  mill  electrified 
— electrical  equipment  furnished  by 
the  General  Electric  Company 


Every  city  has  its  G-E  motor-dealer 
— who  knows  motors,  their  application 
and  their  control 


Engineering  Service 


G-E  engineers  with  specialized  knowledge  are 
prepared  to  advise  in  the  proper  selection  of 
G-E  equipment  for  every  purpose. 


Electrical  dealers  everywhere  sell 
G-E  package  goods — with 
the  orange  and  blue  label 


Co-operation  with  Manufacturers 

Manufacturers  of  machinery  receive  cordial  co- 
operation from  the  General  Electric  Company 
in  developing  the  electrical  features  of  their 
products.  Machinery  .users  may  readily  obtain 
G-E  products  incorporated  in  electrically  driven 
machinery  by  specifying  “G-E”  when  the  equip- 
ment is  purchased. 


Where  to  Get  G-E  Service 


Quick  service  is  best  obtained  from  the  nearest  G-E 
sales  office,  distributing  jobber,  or  foreign  representative 


G-E  Sales  Office  G-E  Distributing  Jobber  , G-E  Sales  Office  G-E  Distributing  Jobber 

Alabama,  Birmingham Matthews  Elec.  Supply  Co.  New  York.  Albany: Havens  Electric  Co..  Inc. 

Arkansas,  I.lttle  Hock. . New  York,  Buffalo Robertson-Cataract  Elec.  Co.. . 

California.  Los  Angel  eat Pacific  States  Electric  Co.  New  York.  Elmira 

California.  Oakland: Pacific  States  Electric  Co  New  York  Cltyft E.  B.  Latham  A Company 

California,  8an  Franciscokt Pacific  States  Electric  Co.  Royal  Eastern  Elec'I  Sup.  Co. 

Colorado.  Deo verf The  Hendrle  A Bolthoff  Mlg.  A (Also  Borough  of  Brooklyn 

8up.  Co.  end  Jamaica,  L.  I.) 

Connecticut,  Hartford Slbley-Pltman  Elec.  Corp. 

Connecticut.  New  Haven New  York,  Niagara  Falla - • • 

Connecticut,  Waterburyl New  England  Eng.  Co.  New  York,  Rochester Wheeler-Green  Elec'I  Sup.  Co 

District  of  Columbia,  Washing  ton  National  Elec'I  Supply  Co.  New  York,  Schenectady 

Florida.  Jacksonville Florida  Elec.  Supply  Co.  New  York.  Syracuse Mohawk  Elec'I  Sup.  Co. 

Florida,  Tampat Florida  Elec.  Supply  Co.  North  Carolina.  Charlotte Elec.  Supply  A Equipment  Co. 

Georgia.  A tlanta&t Carter  Electric  Company  Ohio,  Cincinnati The  F.  D.  Lawrence  Elec.  Co. 

Georgia.  Savannah: Carter  Electric  Company  Objo,  Cleveland ic  w 

Illinois.  Chlcagojt clmtSatoK  Shto!  DaySn  .'.'.'.  .'  ! ! ! ! ! ItSS  Wmf  An  g&gfec*. 

Indiana.  Fort  Wayne . . . f$!°-  W.  G.  Nagel  Electric  Co. 

Is:!!™;-  aS.HS’SKSft ISSSS’SEST  °»-  Oklafiomaf^fklahoma'cityt. ! ftoii'thwiM  G-E  Co. 

iSdSK-.ISne  bE$1:  : asKs.-.ssf'gs.t: p,clflc  «•*»  E,ectr,c 

Iowa.  lies  Moines. Mid- West  Electric  Co.  Pennsylvania!  Phlladelpblaft.. '. '.  Philadelphia  Electric'  Company 

Kentucky,  Lxjulsvllle . ..........  Belknap  Hardware  A Manufao-  Supply  Departniont 

_ ..  .. . _ turlngCo^.^nc.  Pennsylvania,  Pittsburgh  t Union  Electric  Company 

Louisiana.  New  Orleans Gulf  States  Electric  Co..  Inc.  Rhode  Island. Providence V? 

Maryland . Baltimore. Southern  Electric  Co.  South  Carolina.  Columbia  : Perry-Mann  Elec.  Co. . Inc. 

Massachusetts,  Boston  t Pettlngell-Andrews  Co.  Tennessee.  Chattanooga James  Supply  Company 

Massachusetts,  Springfield Tennessee,  Knoxville 

Massachusetts.  Worcester Tennessee,  Memphis Electric  Supply  Company 

Michigan,  Detroit Frank  C.  Teal  Company  Tennessee,  Nashville 

Michigan,  Grand  Rapids Texas.  DallasTT. 

Michigan.  Jackson, . Texas.  El  Pasot 

Minnesota.  Duluth Northwestern  Electric  Equip-  Texas.  Houston t 

ment  Company  Utah.  Salt  Lake  City  t 

Minnesota,  Mlnneapollst Peerless  Electrical  Co.  _ Virginia.  Richmond 

Minnesota,  8t.  Paul: Northwestern  Elec.  Equip.  Co.  Washington,  Seattle  t 

Missouri,  Jopllnt.--* Washington,  Spokane 

Missouri,  Kansas  Cltyf The  B-R  Electric  Co.  Washington.  Tacoma 

Missouri,  8t.  Loulsf  f Wesco  Supply  Company  West  Virginia,  Bluefleld. . . 

Montana.  Buttef Butte  Electric  Supply  Co.  West  Virginia.  Charleston 

Nebraska.  Omaha Mid- West  Electric  Co.  Wisconsin.  Milwaukee 

New  Jersey.  Newark  Trl-Clty  Electric  Co..  Inc.  For  Hawaiian  business  address  Catton,  Neill  A Company.  Ltd^ 

New  Jersey . Trenton Honolulu. 

3No  G-E  Office  fWarebouse.  IServIce  Shop. 

Distributor  for  the  General  Electric  Company  Outside  of  the  United  States 

INTERNATIONAL  &ENERAL  ELECTRIC  COMPANY,  INC. 

120  Broadway,  New  York,  N.  Y.  Schenectady,  N.  Y. 

Foreign  Offices  and  Representatives 

Argentina:  General  Electric.  8.  A..  Buenos  Aires.  Greece  and  Colonies:  Compagnle  Francatse  Tbomson- 

Australla:  Australian  General  Electric  Co.,  Ltd..  Sydney  and  . Houston.  Paris,  France.  ^ . 

Melbourne.  India:  British  Tbomson-Houston  Co..  Ltd.,  Calcutta  and 

Belgium  and  Colonies:  8oclete  d'EIectrlclte  et  do  Mecanlque  Bombay:  International  General  Electric  Company.  Inc.. 

Procedes  Tbomson-Houston  A Carels  Soclete  Anonyme.  _ Calcutta.  , .... 

Brussels.  Italy  and  Colonies:  Franco  Tos!  Rocleta  Anonlma.  Milan. 

Bolivia:  International  Machinery  Co..  La  Pas  and  Oruro.  Japan:  Shlbaura  Engineering  Works.  Tokyo;  Tokyo  Electrlo 

Brazil:  General  Electric.  8.  A..  Rio  de  Janeiro  and  8ao  Paulo. 

Canada.  Canadian  General  Electric  Co.,  Ltd.,  Toronto.  Mff,1.2iaS?lSa*n  General  E,cctr,c  Co..  City  of  Mexico  and 

.Vjcl,'nery  ComDany'  8an“a*0-  Anto-  New  Zealand:  National  Electrical  * Enelneecln,  Co..  Ltd.. 

onmnanv  T m qh,n.ha(.  Auckland.  D lined  In,  Christchurch,  and  Wellington. 

Chins.  Andersen.  Meyer  A c^oinpftny,  Ltn  • , » n&nsn&i,  paratyn n y*  npnprAi  Fi^rtrir  r a hiipmur  a iron  ArffpntinA 

International  General  Electric  Co.  Inc. .(General  repreeentn-  w r TSL  * Co  Llm.  ' Argentina. 

„ tbcFar  Eyq.  eicjudlng China and  Ja^aniahan^hal . ^ Philippine  Island.:  Pacini  Commercial  Company.  Manila. 

" esselhoeft  A Poor,  Medellin.  Barranqutlla  and  Porto  Rico:  International  General  Electric  Co  . Inc.,  San  Juan. 

Cu^a*  General  Electric  Company  ol  Cab..  Havana.  "gg1  80Cleda<1  Iber,ctt  d0  CoD6WucclODe9  El6<> 

Dutch  East  Indies:  International  General  Electric  Co..  Inc.,  Russia: ' Wseobshtchaia  Electrlcheskala  Kompaola.  Petrograd 

Soerabala,  Java.  and  Vladivostok. 

Ecuador:  Carlos  Cordoves.  Guayaquil  and  Quito.  South  Africa:  South  African  General  Electric  Co..  Ltd.,  Jo- 

Egypt:  British  Tbomson-Houston  Co.,  Ltd.,  Cairo.  hannesburg  and  Cape  Town. 

France  aud  Colonies:  Compagnle  Francalse  Tbomson-Houston,  Spain  and  Colonies:  Sociedad  Ibericade  Construcclones Electrics®. 

Paris  Madrid,  Spain. 

Great  Britain  and  Ireland:  BrltlshThomson -Houston Co..  Ltd.,  Uruguay:  General  Electric.  8.  A..  Montevideo. 

Rugby;  International  General  Electric  Co.,  Lac..  London.  Venezuela:  W esselhoeft  A Poor,  Caracas. 
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.Southwest  G-E  Co.  * 
Southwest  G-E  Co. 
.Southwest  G-E  Co. 

Capital  Electric  Company 
.Southern  Electric  Company 
. Pacific  States  Electric  Co. 

. Pacific  States  Electric  Co. 


Sales  Offices  in 
all  large  cities 


General  Office 
Schenectady;  N.Y 
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The  Latest  Development  in  Clothes  Washers 

“SANITARY” 

Electric  Washing  Machine 

Jobbers  and  Dealers — here’s  a live  proposition  — A practical 
Clothes  Washing  Machine  that  is  contained  in  a Laundry  Tub.  No 
fancy  case,  or  complicated  construction  to  make  it  costly  but  a simple, 
substantial,  inexpensive  mechanism  which  can  be  quickly  inserted  in 
the  tub.  An  easily-sold,  low-priced  machine  that  washes  clothes  clean. 
We  furnish  the  machine  complete  with  the  tubs,  or  can  supply  the 
mechanism  separately  for  installation  where  homes  are  equipped  with 
standard  Laundry  Tubs. 


FRONT  ELEVATION 


Features — 

Two  agitator  blades  of  Corrugated  Metal 
45°  angle,  lifts  clothes.  No  sharp  edge — can’t 
tear  cktl.es. 

Driving  shaft  of  agitator  operated  by  speed 
reduction  gear. 

Agitator  makes  60  complete  revolutions  a 
minute — forcing  water  through  meshes  of 
clothes. 

Water  Seal  Bushing — Tub  can’t  leak  ever 
when  filled  with  water. 

One-fifth  H.  P.  Motor  Direct  connected  to 
driving  shaft  by  worm  gear.  No  belts  to  break 
or  get  out  of  order. 

AH  driving  mechanism  completely  enclosed 
in  metal  housing. 


SIDE  ELEVATION 


Features — 

Absolutely  safe — No  parts  to  catch  clothes 
of  operator. 

Inside  front  surface  of  tub  corrugated. 

Wringer  operated  by  direct  contact  with 
gears  from  motor. 

Sectional  cover  permits  inserting  clothes 
while  motor  is  running. 

No  back-breaking  carrying  of  water  to  and 
from  machine. 

Two  types  of  machine — Complete  with  wash- 
ing and  rinsing  tubs — or  separate  mechanism 
for  homes  where  standard  tubs  are  installed. 

Also  see  description  under  Classification 
“Washing  Machines,  Clothes,  Electric,  House- 
hold, Special  Type.” 


Write  or  wire  for  liberal  discounts  and  complete 
information  about  the  franchise  in  yjur  territory. 


Dexter-Reynolds  Mfg.  Co.,  Inc. 

128  North  Wells  Street 

Chicago,  Illinois 
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CUTLE  R-  H AM  M ER 


Principal  Products 

Automatic  Motor  Control  Equipment. 
Auto-Transformer  Starter. 

Battery  Charging  Equipment. 

Brakes  (Electrically-Operated). 

Crane  Cab  Heaters. 

Crane  and  Hoist  Controllers. 

Dean  Valve  Control  (Motor-Operated). 

Elevator  Controllers. 

Farm  Lighting  Plant  Switches. 

Fire  Pump  Starters. 

Float  Switches. 

Generator  Field  Rheostats. 

Industrial  Heating  Appliances  for  all  Purposes. 
Lamp  Sockets  (660  Watts  capacity). 

Lifting  Magnets. 

Machine  Tool  Controllers. 

Magnetic  Clutches. 

Magnetic  Clutch-Brakes. 

Magnetic  Gear  Shift  for  Gasoline  Motor  Cars. 
Magnetic  Separators. 

Mine  Duty  Starters. 

Motor  Protective  Devices. 

Motor  Speed  Regulators. 

Motor  Starters. 

Moulded  Products. 

Phase  Failure  and  Phase  Reversal  Protective 
Device. 

Pressure  Controller  Speed  Regulators. 

Pressure  Regulators. 

Printing  Press  Controllers. 

Pump  and  Compressor  Starters  and  Controllers. 
Push  Switches  and  Wiring  Devices. 

Remote  Control  for  Valves. 

Resistance  Units.  ; 

Safety  Limit  Stop  for  Cranes. 

Seventy-Fifty  Switch. 

Soldering  Irons  (Electric). 

Space  Heaters  (Electric). 

Steel  Mill  Control  Apparatus. 

Switches  (Float-Operated). 

Switches  (Remote  Control). 

Theatre  Dimmers. 

Thomas  Meters  for  Measuring  Gas  in  Quantities. 
Thomas  Recording  Gas  Calorimeter. 


Offices  and  Agents 


New  York 50  Church  St. 

Pittsburgh Farmers  Bank  Bldg. 

Philadelphia Commonwealth  Bldg. 

Cincinnati Dixie  Terminal  Bldg. 

Chicago 323  No.  Michigan  Ave. 

Cleveland Guardian  Bldg. 

Boston Columbian  Life  Bldg. 

Detroit Kresge  Bldg. 

St.  Louis Railway  Exchange  Bldg. 


■ ■ ■ 

Selling  Agents 

H.  B.  Squires  Co.,  San  Francisco,  583  Howard  St. 
Los  Angeles:  308  East  Third  St. 

Seattle:  552  First  Ave.,  So. 

General  Machinery  Co.,  Birmingham,  Brown  Marx 
Bldg. 

H.  L.  Vaughan,  Denver:  536  U.  S.  Nat’l  Bank  Bldg. 
L.  Brandenburger,  Salt  Lake  City,  59  W.  Broadway. 
The  Northern  Electric  Co.,  Ltd.,  Montreal,  Canada. 

Igranic  Electric  Co.,  Ltd.,  Bedford  and  London. 
England. 

■ ■ ■ 

More  detailed  information  on  the  various 
types  of  C-H  Products  will  be  found  in  the 
sections  of  this  book,  arranged  in  alphabet- 
ical order . 

For  more  complete  information  concerning 
• any  of  these,  write  to  the  office  or  agent 
nearest  you . 


THE  CUTLER -HAMMER  MFG.  CO. 

WORKS:  MILWAUKEE  AND  NEW  YORK 
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C-H  Automatic  Starter  and  Enclosed  Pressure  Regulator  (to 
Right  of  Starter)  Which  Automatically  Keeps  Pressure  on 
Hydraulic  Elevator  Between  Desired  Limit*. 


C-H  Auto  Transformer  Starter  for  Bulletin  9141,  Used  In 
Connection  With  Squirrel  Cage  Motor  Driving  a Group 
of  Punch  Presses. 


C-H  Automatic  Control  Board  Installed  In  the  Philadelphia 
City  Hall  for  Controlling  Motors  Driving  Pumps  Which 
Supply  the  Water  Pressure  for  the  Hydraulic  Elevators. 


HAMMER 

Motor  Controllers 

What  These  Two  Words  Cover 

Motor  Controllers  as  made  by 
The  Cutler-Hammer  Mfg.  Co., 
first  meant  the  small  starting 
boxes  or  rheostats  used  when  the 
first  commercial  applications  of 
electric  motors  were  made  in  the 
last  century. 

With  the  development  of  motors  and 
the  desire  to  apply  electric  motor  drives 
to  machines,  fans,  pumps,  elevators,  print- 
ing presses,  cranes  and  hoists,  conveyors 
and  other  material  handling  equipment 
means  for  getting  the  motors  started 
properly — methods  of  safeguarding  ma- 
chinery and  men — the  ability  of  regulat- 
ing the  speed,  gradual  stopping,  revers- 
ing, etc.,  were  sought  after. 

It  has  been  the  privilege  of  Cutler- 
Hammer  engineers  to  work  with  motor 
and  machinery  builders  and  develop  con- 
trol apparatus  and  systems  to  help  make 
motor  drive  successful  and  to  widen  the 
field  of  the  electric  motor. 

In  many  industries  special  lines  were 
required,  as  in  the  steel  plant,  rubber  mill, 
machine  shop,  newspaper  and  printing 
plant.  Many  types  of  C-H  Automatic 

The  Cutler-Hammer  Mfg.  Co. 

Works:  Milwaukee  and  New  York 
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, Starters  and  Control  Systems  looked  upon 
M first  as  special,  have  been  standardized 
ip  .many  forms  for  use  with  both  direct 
tcujikent  and  alternating  current  motors. 

A Saving  to  the  Usei^ 

In  if  act,  for  about  three  decades  infor- 
naJMSia,  data  on  tests  and  applications,  and 
ideas  ©n  the  control  of  electric  motors 
have  bem  .accumulated  in  our  files  to  the 
extent  that  information  on  practically  any 
problem  can  ©aw  Lhe  quickly  checked  up. 
C-H  lines  have  tofifin  so  developed  that 
while  the  arrangement  ,of  standard  appa- 
ratus may  have  to  be  altered  sometimes,, 
the  expense  of  special  controllers  is  prao 
tically  eliminated. 

In  many  plants  today,  however,  big  sav- 
‘ilEgS  in  operation,  greater  safety,  insur- 
,an<ge  against  damage,  and  the  release- of 
\ wofkpsen  can  be  made  possible  by  a study 
rof  the  motor-driven  machinery  and  appli- 
cation of  C-H  Automatic  Control  used  in 
connection  with  various  Limit  Stops, 
^Reversing  Switches,  Float  or  Pressure 
Switches  and  Push  Button  Stations. 

Engineers  in  any  of  the  Cutler-Ham- 
mer District  Offices  are  available  at  all 
times  for  consultation  purposes.  A re- 
quest sent  to  the  office  nearest  you  will 
bring  a man  to  you  and  entails  no  obliga- 
tions. 


The  Cutler- Hammer  Mfg  Co. 

Works:  Milwaukee  and  New  York 


Two  Automatic  Controllers,  One  25  HP  and  One  15  HP 
Used  on  Motors  Driving  Friction  Calenders  on  Cloth 
finishing  Material. 


C-H  Master  Controllers  and  One  of  the  Four  Automatic  ponr 
trol  Panels  Used  on  a Mason-Hoover  Qre  Bridge.  Th# 
View  is  Part  of  the  Interior  of  the  Operators  Cage. 


Automatically  Operated  Open  Hearth  Floor  Type  Charger 
Showing  Two  of  the  C-H  Control  Panels  Used  on  this 
Equipment  In  the  Plant  of  the  Sharon  Steel  Hoop 
Company,  Lowell ville,  Ohio. 


C-H  Magnetic  Controllers  for  Three  Cold  Rolling  Mills 
Connected  In  Tandem. 
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C-H  Circular  Type  Lifting  Magnet. 


Magnet  and  Clutch  Department  Products 

Lifting  Magnets 

Wherever  steel  and  iron  are  handled  either  in  the  raw 
material  form,  or  as  finished  castings,  structural  pieces, 
plates,  rails,  or  as  scrap,  Cutler-Hammer  Lifting  Mag- 
nets, because  of  their  higher  continuous  lifting  capac- 
ities, have  been  put  to  work. 

The  most  common  type  is  the  circular  magnet  made 
in  standard  sizes  of  24,  36,  43,  52  and  60-inch  diameter. 
For  special  plates,  pipe,  etc.,  rectangular  magnets  often 
used  in  pairs  are  finding  a constantly  increasing  field. 


Magnetic  Clutches 

The  C-H  Magnetic  Clutch  may  be  en- 
gaged and  disengaged  by  means  of  a push 
button  control  station.  They  have  been  the 
means  of  increasing  the  application  of 
synchronous  motors,  by  allowing  them  to 

be  started  without  load,  the  Clutch  later  connecting  the 
motor  to  the  shaft.  The  increased  power  factor  result- 
ing from  the  use  of  these  motors  makes  available 
power  otherwise  lost.  Used  in  combination  with  a mag- 
netic brake  they  have  become  standard  safety  equipment 
on  rubber  mill  drives,  instant  stopping  of  the  rolls  being 
possible  in  case  of  accident. 


C-H  Magnetic  Clutch  Used  With  Synchronous  Motor. 


C-H  Type  M Electrically 
Operated  Brake. 


Electrically  Operated  Brakes 

Brakes,  Electrically  Operated,  are  made  for  use  on  both 
direct  current  and  alternating  current  circuits,  known  as 

C-H  Type  M and  Type  RS  respectively.  These  are  particularly  used  with 
such  motor-driven  equipment  as  elevators,  hoists,  conveyors,  etc.  Disc  type 
brakes,  used  to  a great  extent  on  battleships  and  cruisers,  and  solenoid 
operated  hand  brakes  are  also  made.  The  latter  are  used  in  connection 
with  Magnetic  Clutches. 


Magnetic  Separator  Pulleys 

These  are  employed  to  take  out  stray  iron  or  steel 
pieces  from  material  which  is  to  be  crushed  and  thus 

prevent  costly  damage  to  crushing  and  pulverizing  machines.  They 
are  used  in  36  industries,  as  the  cement  plant,  powdered  fuel  plants, 
linoleum  factories,  glass  plants,  mines,  gypsum  mills,  fertilizer  plants, 
wood  pulp  mills,  etc.,  etc. 


C-H  Magnetic  Separator  Pulley. 
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C-H  Surface  Snap 
Switch. 

If 

V 

C-H  Attachment 
Plug  • 


C-H  Duplex  Re- 
ceptacle. 


Switch  and  Specialty  Depart- 
ment Products 

The  well-known  Pendent  Switches, 
Automobile  Lighting  Switches,  Attach- 
ment Plugs,  Receptacles,  Sockets,  Snap 
Switches  that  carry  the  C-H  monogram 
and  the  still  better  known  C-H  Seventy- 
Fifty  Switch  are  the  chief  products  of 
this  growing  department. 

The  70-50  Switch  has  probably  be- 
come the  most  popular  device  on  the 
market  because  of  the  convenience 
provided  in  the  use  of  electric  toasters, 
irons,  table  stoves,  and  portable  motor- 
driven  appliances. 

These  switches  and  special- 
ties are  carried  by  Electrical 
Jobbers  and  Dealers  in  all  parts 
of  the  country. 


I 


C-H  BraM  Shell 
Pendent  Switch 


C-H  Porcelain 
Push  Button 
Socket. 


C-H  70-50  Switch  Shown  Ueed 
With  Toaster 


temple*  of  Moulded  Products 
Department 


C-H  MOULDED  PRODUCTS 

Thermoplax  Pyroplax 

Thermo  plax  is  a heat-resisting  material  which 
may  be  moulded  into  various  forms  and  shapes 
such  as  are  used  in  the  manufacture  of  many 
electrical  devices,  radiator  caps,  knobs  and  handles,  etc. 

Pyroplax  is  a fire-resisting  material  used  where  higher 
temperatures  are  encountered,  or  where  the  effects  of 
weather  or  water  must  be  withstood. 

Savings  can  be  made  through  the  use  of  C-H  Moulded 
Material  because  holes,  depressions,  metal  inserts  may  be 
moulded  in  place,  thus  saving  later  work.  Also  any  form 
of  letter,  trade  mark,  or  figure  is  easily  formed  during  the 
moulding  process. 
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Industrial  Heating  Equipment 


C-H  Electric  Space  Heater. 


C-H  Electric  Soldering  Iron. 


C-H  Electric  Chocolate  Wanner. 


The  best  known  of  the  standard  C-H 
Appliances  are  the  Space  Heater  ( Two 
Feet  of  Electrical  Heat) , Soldering  I ron, 
Chocolate  Warmer,  Metal  Melting 
Pots,  and  Immersion  Type  Water 
Heaters.  Various  kinds  of  conduction 
heaters  are  made  for  application  to  dif- 
ferent types  of  machinery,  such  as  pack- 
age sealing  machines,  embossing  heads, 
ironing  machines,  washing  ma- 
chines and  others. 

The  C-H  Industrial  Electric 
Heating  Department  is  ready 
to  give  attention  to  problems  of 
this  nature. 


C-H  Tank  Type 
Water  Heater. 


Battery  Charging  Equipment 


C-H  Panel  of  Six  Battery  Charging 
Rheostats  of  the  Constant  Cur- 
rent Type. 


This  apparatus  is  built  in 
several  types  for  the  charg- 
ing of  industrial  trucks, 
street  vehicles,  and  battery 
locomotives.  C-H  Charg- 
ing Equipment  is  designed 
on  the  unit  idea  so  that  rheo- 
stats for  a few  or  many 
trucks  can  be  assembled 
depending  on  requirements. 
Addition  may  be  readily 
made  and  therefore  future 
extension  to  fleets  of  trucks 
does  not  mean  a complete 
rearrangement  of  charging 
equipment. 

High  grade  design  and  construc- 
tion are  adhered  to  because  of  the 
importance  of  properly  charging 
batteries  and  maintaining  their  use- 
fulness. 

Publication  830  will  be  sent  on  request. 


C-H  Panel  of  Four  Battery  Charging 
Units  of  the  Modified  Constant 
Potential  Type. 
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Holder 


Vapor  proof  Fixture  with  Reflector 


Store  Lighting  Lnlt 


Vaporproof  Fixture 
with  Guard 
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BENJAMIN  REFLECTORS  and  FIXTURES 

SOCKETS  ARE  NATIONAL  ELECTRICAL  CODE  STANDARD 


Shallow  Bowl  Reflector  Socket 


Benjamin  Reflector  Sockets  and  Reflector 
Units  cover  every  industrial  lighting  re- 
quirement both  from  the  standpoints  of 
utility  and  scientific  design.  They  are  easy 
to  install  and  the  maintenance  cost  under 
most  conditions  is  comparatively  low. 

Elliptical  Angle  Reflector  for 
Signboard  Lighting 


Dissembled  View  Showing  Parts  of 
Socket  and  Supporting  Fitting 
with  Stem  Added 


Dome  Reflector  Unit 


The  reflectors  are  porcelain  enameled  by 
the  best  process,  under  which  the  enamel 
and  steel  are  fused  together,  making  prac- 
tically one  piece  of  material  with  the 
strength  of  steel  and  the  hard,  everlasting 
surface  of  flint  or  granite. 

The  sockets  are  two-piecet  easy-to-wire 
type  and  the  supporting  fitting  is  strong, 
durable  and  easily  put  in  place. 


Deep  Bowl  Reflector 
Unit 


Deep  Bowl  Reflector  Socket 
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Benjamin-Starrett  Panel  Boards  and  Cabinets 

NATIONAL  ELECTRICAL  CODE  STANDARD 

Standardized  Panels 


i?  i 


View  Showing  Partial  Assembly  of  a Standardised  Panel 

Standardized  panels  are  constructed  from  standard  panel  units 
which  are  made  under  modern  factory  methods,  i.  e.,  with  efficient 
machinery  and  on  a production  basis.  The  finished  article  has  all 
the  neatness,  accuracy  of  measurement  ..and  finished  appearance 
characteristic  of  the  machine  made  product. 

Panels  with  cabinets  are  assembled  at  the  factory  immediately 
upon  receipt  of  orders  so  that  delays  formerly  incident  to  filling 
orders  for  panel  equipment  have  been  done  away  with. 


Standardised 

Panel 

Front  View 


Standardization  Is  the  principle 
underlying  the  design  and  con- 
struction of  the  entire  range  of 
Benjamin-Starrett  Panel  Boards. 
It  means  that  panel  boards  and 
cabinets  are  now  capable  of  being 
ordered  and  shipped  as  ordinary 
staple  electrical  merchandise. 

In  securing  this  standardization 
of  panel  boards  and  cabinets  noth- 
ing of  an  electrical  or  mechanical 
advantage  that  might  be  secured 
through  the  most  rigid  specifica- 
tions is  sacrificed. 


Open  Front 


Bead  Front 


Standardized 
Panel 
Rear  View' 


The  dead  front  types  deserve 
special  consideration.  They  are 
unusually  simple  and  neat  in 
design  and  easy  to  install  and 
operate. 

Many  advantages,  due  to  reg- 
ularity of  design,  precision  In 
manufacture  and  accuracy  in 
assembly  are  gained.  Benjamin- 
Starrett  Panel  Boards  are  fac- 
tory made  and  assembled  from 
start  to  ftnish,  resulting  in  less 
delay  In  shipping,  better  ap- 
pearance, fighter  weight,  easier 
handling  and  lower  labor  cost 
in  Installation. 


Slock  Panels 


Standardised  Panels  in  Cabinets 


Panel  Cut  Outs 


Residence  Panels 


The  line  of  Stock  Panel  Boards  was 
developed  as  a result  of  a well  recog- 
nized need  and  considerable  demand 
for  panel  equipment  that  might  be 
obtained  from  stock  without  delay. 
These  panels  with  cabinets  are  carried 
in  stock  by  jobbers. 


The  dead  front  residence  type  was 
designed  to  meet  a growing  demand 
for  a positively  safe  residence  panel 
for  the  protection  of  those,  who,  hav- 
ing little  or  no  knowledge  of  electrical 
equipment,  fear  to  change  a fuse  or 
throw  a switch. 


Write  for  Catalog  of  Benjamin-Starrett  Panel  Boards 
MADE  ONLY  BY 


Benjamin-S  t a r r e t t 
Panel  Cut-outs  take  the 
place  of  porcelain 
blocks  and  vastly  im- 
prove the  job,  at  the 
same  time  reducing  in- 
stallation costs. 
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BENJAMIN  ELECTRICAL  SPECIALTIES 
AND  WIRING  DEVICES 

NATIONAL  ELECTRICAL  CODE  STANDARD 


nco”  Socket  Pull 
Chain  Type 


pr  Clip  Porcelain 
Socket 


11  Receptacle 


“Benco”  Socket 
Showing  Method  of 
Attaching  Shade- 
holder 


Sign  Receptacle 


Stand  Lamp 
Cluster 


Outlet  Box  Cover 
with  Shadeholder 
Thread 


Hand  Portable  Lamp 
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Angle  Cap  Socket 
with  Pull  Chain  and 
Shadeholder 
Attached 
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BUJ/AMJN 


BENJAMIN  MARINE  LIGHTING  and 
SIGNALLING  APPARATUS 

NATIONAL  ELECTRICAL  CODE  STANDARD 


Lever  Key  Receptacle  In 
Water  Tight  Junction 
Box  and  Water  Tight 
Swivel  Attaching  Plug 


Keyleoe  Two  Pole  Receptacle 
In  Water  Tight  Junction  Box 
and  Two  Pole  Attaching  Plug 


Two  Lever  Key  Receptacles  In 
Water  Tight  Junction  Box  with 
Water  Tight  Swivel  Attaching 


Water  Tight  Angle 
Bulkhead  or  Wall 
Fixture 


Lever  Key  Water 
Tight  Hand  Port- 
able with  Guard 

and  Hook 


Junction  Box  Type 
Water  Tight  Deck  or 
Bulkhead  Fixture. 


Separable  Two 
Pole  Water  Tight 
Connector 


Water  Tight  Drop 
Fixture  with 
Plunger  Key 


1 

WTater  Tight  Marine 

Howler 

Water  Tight  Bell 

with  Water  Tight 

Water  Tight  Buzzer  Push  Button 

Locking  Type  Water  Tight 
Push  Button 
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IF  IT’S 


PARANITE 


IT’S  RIGHT 


Paranite  Rubber  Covered  Wires  and  Cables 
More  than  Code  Requires 

For  Undergroundf  Aerial,  Submarine  and  Inside  Use 


■Jr* 


The  Home  of  PARANITE,  Jonesboro,  Ind. 


Telephone,  Telegraph  and  Fire  Alarm  Cables 
Lamp-Cords,  Portable  Cords  and  Ignition  Cables 


Indiana  Rubber  and  Insulated  Wire  Co. 


Factory  and  General  Offices 
JONESBORO,  IND. 

Chicago  Offioes:  210  S.  Desplalnes  St. 
New  York  Offices:  63  Vesey  St. 
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IF  IT’S 


PARANITE 


IT’S  RIGHT 


Paranite  Rubber  Covered  Wires  and  Cables, 
More  Than  Code  Requires 

For  Underground,  Aerial,  Submarine  and  inside  Use 


P/VRAN  ite 


SOLID  CONDUCTOR.  SINGLE  BRAID 


PA  RAN  IT  E 


SOLID  CONDUCTOR.  DOUBLE  BRAID 


DUPLEX  SOLID.  FOR  CONDUIT  WORK.  DOUBLE  BRAID 


> 


FIXTURE  WIRE.  SOLID 


FLEXIBLE  SWITCHBOARD  CABLE.  DOUBLE  BRAID 


PAR  AN  1TE 


STRANDED  CONDUCTOR.  SINGLE  BRAID 


STRANDED  CONDUCTOR.  DOUBLE  BRAID 


PARANITE 


DUPLEX  STRANDED.  FOR  CONDUIT  WORK. 
DOUBLE  BRAID 


paranite' 

/✓////> 

^\\\S\\\S\WVS\WN\\V\W\\  V 
7//////////////////Z  ////*//#" 


MINING  MACHINE  CABLE.  DUPLEX 

The  strands  are  flexible,  each  conductor  1»  finished  with  a weather- 
proof braid,  the  two  conductors  are  then  laid  Hide  by  aide  and  covered 
with  two  or  three  braids  of  hard  cotton,  which  is  then  uaturated 
with  a weatherproof  compound. 


I 


■ A-  f ‘ A N i 7'  [ 


CONSTRI  CTION  “B” 

This  is  the  same  as  “A”  without  the  outside  belt  of  rubber. 


FIXTURE  WIRE.  STRANDED 


FLEXIBLE  CABLES.  CIRCULAR  MIL.  SIZES 


TRIPLE  BRAID 


Telephone,  Telegraph  and  Fire  Alarm  Cables 
Lamp  Cords, Portable  Cords  and  Igniti  on  Cables 

Indiana  Rubber  and  Insulated  Wire  Co. 

Factory  and  General  Offices,  JONESBORO,  IND. 

Chicago  Offices:  210  S.  Desplaines  St. 

New  York  Offices:  63  Vesey  St. 
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IF  IT’S 


PARANITE 


IT’S  RIGHT 


Paranite  Rubber  Covered  Wires  and  Cables.  More  than  Code  Requires 
For  Underground,  Aerial,  Submarine  and  Inside  Use 


■*  Jv  tiik  .ttilVA  1 n /v.  r>  a m i' 


CANVASITE  CORD  (Type  "C.C  ”) 

Made  up  of  two  flexible  conductors,  seamless  rubber  insulated, 
braided,  twisted  together  and  finished  with  a weatherproof  braid 
over  all. 


ELEVATOR  LIGHTING  CABLE 
With  2 Steel  Supporting  Strands — (Type  “P.WP.”) 


■/l 


CONCENTRIC  MINING  MACHINE  CABLE 

CONSTRUCTION  “A" 

The  center  Is  flexible  strand.  Insulated  with  rubber  1/64  incn 
thicker  than  code  standard.  This  is  finished  with  a tape  and  n braid. 
Over  this  are  placed  fine  wires,  equal  in  area  to  the  center  conductor. 
A belt  of  rubber  code  thickness  is  then  applied  and  the  whole  cable 
finished  with  a tape  and  a double  braid,  saturated  with  a weather- 
proof compound. 


•PARANITE 


GATHERING  LOCOMOTIVE  CABLE 
Tap«  and  Braid 


PACKINGHOUSE  CORD  (Type  “PK.WP") 

Made  up  of  two  flexible  conductors,  seamless  rubber  insulated, 
braided,  twisted  together  with  Jute  and  finished  with  two  weather- 
proof braids. 


DECK  CABLE 

Made  up  of  two  flexible  conductors,  seamless  rubber  Insulated, 
braided,  twisted  together  with  Jute  filler  and  covered  with  a seam 
less  belt  of  rubber  and  a weatherproof  braid. 


J V'  R A N | T E 


THEATER  OR  STAGE  CABLE  (Type  “T”) 

Made  up  of  two  flexible  conductors,  rubber  Insulated,  braided 
and  twisted  together  with  Jute  and  finished  with  two  weatherproof 
braids. 


•paranite 


GATHERING  (LOCOMOTIVE  CABLE 
Taped  with  Special  Seine  Braid 


T 

my 


BORDER  LIGHT  CABLES  (Type  “B”) 

Are  exactly  the  same  as  theater  or  Btage  cable  but  consist  of 
more  than  two  conductors. 
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PARANITE 


IT’S  RIGHT 


ParanKte  Rubber  Covered  Wires  and  Cables 
More  Than  Code  Requires 

For  Underground,  Aerial,  Submarine  and  Inside  Use 


ARAN 


[IE 


LEAD  ENCASED  WIRES 
Single  Conductor.  Solid 


NEW  CODE  LAMP  CORD  (Type  “C”) 
Glazed  Cotton  Twisted 


■:,,f  . v^^PARAN  ITtAV' 


PARALLEL  NEW  CODE  LAMP  CORD  (Type  "P.  O.”) 
Glazed  Cotton  Covered 


t Duplex  Conductors.  Solid 


Three  Conductors.  Solid 


Three  Conductors.  Stranded 


~j  REINFORCED  PORTABLE  CORD  (Typo  ‘V”  5) 

4 1 Made  up  of  two  conductors  flexible  new  code  lamp  cord  twisted. 

! - covered  with  a belt  of  rubber  and  then  covered  with  a glazed 
■ — cotton  braid. 


SPECIAL  REINFORCED  PORTABLE  CORD  (Type  “ P . S.”) 

Made  up  of  two  flexible  conductors,  cotton  wound.  Insulated 
with  1/64  in.  new  code  seamless  rubber,  braided  with  cotton,  twisted 
and  then  covered  with  a light  rubber  belt,  over  which  Is  placed  a 
cotton  braid. 


Twisted  Pair  Inside  or  Sub-Station  Wire 

Conductors  are  soft  drawn  Tinned  Copper  Insulated,  braided  and 
twisted.  Stock  colors  are  Oak  Tan  and  Olive  Oreen,  carried  In 
stock  In  single  conductor  twisted  pair  and  triplex. 


^ Plain  (No  Braid)  Pot  Head  Wires 

Conductors  are  soft  drawn  Tinned  Copper  rubber  Insulated,  Plain. 
1—  (No  braid) ; one  conductor  black  rubber,  one  conductor  red  rubber. 


LEAD  ENCASED  CABLES 
Duplex  Conductors.  Stranded 


LEAD  ENCASED  CABLES 
Single  Conductor.  Strand^l 


Twisted  Pair  “Bridal  Wire** 

Conductors  are  soft  drawn  Tinned  Copper  rubber  Insulated, 
braided  and  twisted,  saturated  with  a weatherproof  compound,  wax 
flnish,  one  conductor  having  a raised  tracer  to  distinguish  It  from 
the  other. 


Twisted  Pair  Flame  Proof  or  Jumper  Wire 

, Conductors  are  soft  „ drawn  Tinned  Copper  rubber  insulated, 
i braided  and  twisted,  one  conductor  white  cotton,  one  conductor  red 
l cotton  and  then  saturated  with  Flame  Proof  Compound. 


Telephone,]  Telegraph]  and}  Fire  Alarm ’.Cables 
Lamp]  Cords,  Portable  Cords  and  Ignition  Cables 


Indiana  Rubber[and  Insulated  Wire  Co. 

Factory  and  General  Offloes,  JONESBORO,  IND. 

Chicago  Offices:  210  S.  Desplaines  St. 

New  York  Offices:  63  Vesey  St. 
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PARANITE 
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Paranite  Rubber  Covered  Wire  and  Cables 
More  Than  Code  Requires 
For  Underground,  Aerial,  Submarine  and  Inside  Use 


PEERLESS  AUTO  CABLE 
Peerless  Primary  Cable 

Peerless  cables  are  made  up  with  BARB  Copper  Wires,  Insulated 
with  Rubber  and  covered  with  ONB  BROWN  BRAID  with  YELLOW 
TRACER,  finished  with  Enamel  Varnish  baked  on. 


PEER!  JESS  AUTO  CABLE 
Peerless  Multiple  Conductor  Cable 


PEERLESS  PLAIN  ITALIAN  CABLE 


PARANITE 


PLAIN  ITALIAN  CABLE  (Varnished) 


PEERLESS  HIGH  TENSION  MAGNETO  CABLE 


RUBBER  COVERED  TELEPHONE  CABLES 
Double  Braid 


TELEPHONE  WIRES 


Twisted  Pair  Hard  Drawn  Outside  Distributing  Wire 

Conductors  are  hard  drawn  Tinned  Copper  rubber  Insulated, 
braided  and  twisted,  saturated  with  black  weatherproof  compound, 
whx  finish,  one  conductor  having  a raised  tracer  to  distinguish  It 
from  the  other. 


IRON  TELEPHONE  DROP  WIRE 

Conductors  are  Iron  Telephone  Wire  rubber  Insulated,  braided 
and  twisted,  saturated  with  a weatherproof  compound,  wax  finish, 
one  conductor  with  a raised  tracer  to  distinguish  It  from  the  other. 


PRIMARY  CABLE 

Tinned  copper  wires  are  used  Insulated  with  New  Code  Rubber, 
covered  with  TWO  BROWN  BRAIDS  with  RED  TRACER,  and 
finished  with  several  coats  of  Enamel  Varnish  baked  on. 


HIGH  TENSION  MAGNETO  CABLE 


MULTIPLE  CONDUCTOR  PRIMARY  AND  LIGHTING 
CABLE 


LEAD  ENCASED  TELEPHONE  CABLES 


Telephone,  Telegraph  and  Fire  Alarm  Cables 
Lamp  Cords,  Portable  Cords  and  Ignition  Cables 


Indiana  Rubber  and  Insulated  Wire  Co. 

Factory  and  General  Offices,  JONESBORO,  IND. 

Chicago  Offices:  210  S.  Desplaines  St. 

New  York  Offices:  63  Vesey  St. 
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American  Steel  & Wire  Go, 

Principal  Sales  Offices 


CHICAGO,  2M  So.  La  Sail*  S treat 
NEW  YORK,  39  Church  Stmt 
WORCESTER,  94  Grove  Stmt 
BOSTON,  129  Franklin  Street 
CLEVELAND.  Western  Reserve  Building 
PITTSBURGH,  Frick  Building 
BALTIMORE,  32  So.  Charles  Street 
BUFFALO,  337  Washington  Stmt  ' 

CINCINNATI,  Union  Trust  Building 

DETROIT,  Foot  of  First  Street 

PHILADELPHIA,  Widener  Building 

ST.  LOUIS,  Liberty  Central  Trust  Company  Building 

WILKES-BARRE,  PA.,  Miners  Bank  Building 

MONTREAL,  Bank  of  Ottawa  Building 

BIRMINGHAM,  ALA.,  Brown-Marx  Building 


ST.  PAUL-MINNEAPOLIS,  Pioneer  building,  St. 

Paul  i 

KANSAS  CITY,  417  Grand  Avenue 
OKLAHOMA  CITY,  First  National  Bank  Building 
DENVER,  COLO.,  First  National  Bank  Building 
SALT  LAKE  CITY,  UTAH,  Walker  Bank  Building 
UNITED  STATES  STEEL  PRODUCTS  CO., 

Export  Representatives,  New  York,  39  Church 
Street 

Pacific  Coast  Dept.,  San  Francisco,  Rialto  Build- 
ing 

Portland,  Ore,  Sixth  and  Alder  Streets 
Seattle,  Wash,  4th  Avenue  So.  A Conn.  Street 
Los  Angeles,  Calif.,  Jackson  St  Cent.  Avenue 
New  .Orleans,  La.,  Mai  son  Blanche  Annex 
Building 


Bare  Copper  and  Copper  Trolley  Wire 

Trolley  wire  of  hard  drawn  copper  Is  made  in  three  shapes 
as  shown;  round,  grooted  and  figure  8.  Is  of  high  conductivity, 
strong  and  durable.  Sizes  from  1/0  to  4/0  B & 8 gauge. 


Round  Trolley  Wire.  Sizes  Range  from  4/0  to  1/0  BAS 
Gauge. 


Grooved — “American  Standard"  Trolley  Wlrp.  Sizes  Range 
from  4/0  to  2/0  B A 8 Gauge. 


Reliance  Weatherproof  and  Slow  Burning  Wire 

Double  and  triple  braid  Reliance  weatherproof  wire  designed 
to  meet  all  requirements  of  conductors  for  outdoor  service,  hav- 
ing a moderate  degree  of  insulation  and  less  expensive  than 
rubber  insulated  conductors.  A superior  grade  of  slow-burning 
wire  is  made  for  Indoor  purposes.  Meets  all  requirements  of 
National  Board  of  Underwriters. 


I , 


Solid  Copper  Conductor — Double  or  Triple  Braid.  Made  In 
sizes  from  No.  18  to  4/0  B A S Gauge. 


Standard  Copper  Conductor — Double  or  Triple  Braid.  Made  In 
sizes  from  No.  8 to  4/0  BAS  Gauge  and  from  250,000  to  2,000,- 
000  Circular  Mils. 


Solid  or  Stranded  Copper  Conductor — Slow  Burning  Finish  far 
Indoor  service.  Cables  Having  Any  Number  of  Conductors  Can 
be  supplied. 


Solid  Iron  Conductor — Double  or  Triple  Braid  Especially 
Adapted  for  Fire  Alarm.  Telephone,  Telegraph  and  Burglar 
Alarm  Construction  Where  Danger  of  Short-Circuits  with  Other 
Wires  or  Trees  Exists.  * 


Annunciator  and  Office  Wire 


Annunciator  Wire.  Used  in  Primary  Battery  Circuits  for  Call 
Bell  or  Annunciator  Wiring.  Made  in  sizes  from  No.  14  to  No. 
22  B A S Gauge.  Insulated  with  Two  Firm  Winds  of  Cotton 
Applied  In  Opposite  Directions  and  Saturated  with  Specially 
Prepared  Paraffine  Wax  Compound.  Supplied  in  7 lb.  Spools. 


Office  Wire,  made  In  sizes  Varying  From  No.  14  to  No.  20 
BAS  Gauge.  Insulated  with  One  Wind  and  One  Braid  of  Cot- 
ton. Saturated  with  Paraffine  Wax  Compound.  Supplied  in 
Colls  of  20  lbs. 


Damp-proof  Office  Wire  Has  Two  Inside  Cotton  Winds  Which 
are  Thoroughly  Impregnated  with  Black  Weatherproof  Com- 
pound. 


Magnet  Wire 

All  copper  wire  drawn  for  magnet  purposes  Is  thoroughly  an- 
nealed by  processes  which  insure  uniform  and  extreme  softness, 
highest  conductivity  and  ease  of  handling. 


Round,  Single  Cotton  Covered  Magnet  Wire.  Made  In  Sizes 
Varying  from  No.  40  to  1/0  BAS  Gauge. 


Round,  Double  Cotton  Covered  Magnet  Wire.  Made  in  Sizes 
Varying  from  No.  40  to  1/0  B A 8 Gauge.  Covers  are  Wound 
Spirally  about  the  wire.  Successive  Layers  Being  Wound  In  Op- 
posite Directions. 


Rectangular  and  Square  Double  Cotton  Covered  Magnet  Wire. 
Silk,  Asbestos  and  Paper  Coverings  Can  also  Be  Supplied  on  all 
Magnet  Wire. 
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American  Steel  & Wire  Go. 


Americore  Rubber-Covered  Wire 

National  Electrical  Code  Standard 

Americore  rubber  has  all  the  desirable  qualities  of  a new  code 
wire.  It  la  a high  grade  compound,  meeting  all  N.  E.  C.  require- 
ments and  Is  recommended  for  all  service  conditions  in  which  the 
working  pressure  Is  7,000  volts  or  under. 


Solid  Tinned  Copper  Conductor — Single  or  Double  Braid,  for 
Voltage  up  to  600.  Made  In  Sizes  Varying  from  No.  18  to  4/0 
B & S Gauge. 


Stranded  Tinned  Copper  Conductor — Single  or  Double  Braid, 
for  Voltages  up  to  600.  Made  in  Sizes  Varying  from  No.  14  to 
4/0  B & S Gauge. 


Flexible  Tinned  Copper  Conductor — Single  or  Double  Braid. 
For  Switchboard.  Brush-Holder  and  Similar  Connections.  Sizes 
Range  from  No.  14  to  No.  1 B & S Gauge. 


Light  Insulation  Fixture  Wire,  8ingle  Braid.  Made  In  Sizes 
Varying  from  No.  20  to  No.  12  B & S Gauge. 


Car  Connector — Cotton  or  Paper  Wrap  over  Conductor — Single 
Braid — Weatherproof.  Made  in  Sizes  from  No.  14  to  No.  2 
B & 8 Gauge. 


Twin — Solid  or  Stranded  Conductors — Braid  on  Each  Conductor 
— Braid  Over  All.  Made  in  Sizes  from  No.  18  to  4/0  B & S 
Gauge. 


Brewery  Cord.  Each  Conductor  Regular  Lamp  Cord  Strand, 
Cotton  Wound,  Insulated  With  Code  Thickness  of  Vulcanized 
Rubber,  Covered  with  a Cotton  Braid  and  Saturated  With  a 
Weatherproof  Compound. 


Two  Lamp-Cord  Conductors  Twisted  Into  Pairs,  Interstices  of 
Which  are  Filled  With  Jute  Laterals  to  Make  the  Whole  Cylin- 
drical and  Then  Braided  Over  With  Two  Heavy  Cotton  Braids 
and  Weatherproofed. 


Canvasite  Cord.  Consists  of  Two  Lamp-Cord  Conductors 
Twisted  Together  and  Covered  With  an  Additional  Weatherproof 
Braid. 


Twin  Mining  Machine  Cable  Consisting  of  Two  Flexible  Strands 
of  Tinned  Annealed  Copper  of  Highest  Conductivity  Each  of 
Which  is  Insulated  With  Vulcanized  Rubber  and  Protected  with 
a Braid  of  Cotton  Saturated  With  Weatherproof  Compound. 
Two  Finished  Cables  are  Then  Placed  Side  by  Side  and  Covered 
With  Two  or  Three  Strong  Cotton  Braids  Saturated  In  Weather- 
proof Compound  or  the  Outer  Covering  may  Consist  of  Tubular 
Weave  Loom. 


Theater  or  Stage  Cable.  In  Sizes  No.  10  to  No.  16  Lamp-Cord 
Strand  is  Used.  In  Sizes  No.  8 to  No.  1 Bare  Conductors  Con- 
sist of  Concentric  Strands  of  Tinned  Copper  Wires. 


Concentric  Mining  Machine  Cable.  Over  the  Inner-Conductor 
is  Stranded  the  Outer-Conductor  Consisting  of  a Number  of 
Tinned  Annealed  Copper  Wires  Equal  In  Area  to  the  Central- 
Conductor.  Made  In  Sizes  Ranging  from  No.  8 to  No.  4 B & S 
Gauge. 


Rubber  Covered  Telephone  Wire 


Inside  or  Sub-Station  Wire.  Conductors,  No.  19  B & S Gauge 
are  of  Soft  Drawn  Tinned  Copper  Insulated  to  a Diameter  of  8/82 
In.  Over  Rubber,  Covered  with  a Single  Hard  Glazed  Cotton 
Braid. 


Pot  Head  Wire,  Furnished  In  Smaller  Sizes,  18,  19.  20  or  22 
B & S Gauge — Either  Single  Conductor  or  Twisted  Pair. 


No.  14  B & S Twisted  Pair  Outside  Distributing  Wire.  Con- 
ductors are  Treated  with  a Weatherproof  Compound  Wax  Finish. 
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American  Steel  & Wire  Co. 


Special  Power  and  Lighting 
Cables 


Solid  or  Stranded  Tinned  Copper  Conductors  Rubber  Insulated, 
Taped  and  Lead  Encased. 


Single  Conductor  Paper  or  Cambric  Insulation  Lead  Sheath. 
Made  in  sizes  Ranging  from  250,000  Circular  Mils  to  2,000,000 
Circular  Mils. 


No.  6 B A S Gauge  Solid  Three  Conductor,  Paper  or  Cambric 
Insulated,  Lead  Encased  Cable. 


Two  Conductor  Submarine  Cable,  Lead  Encased  Jute  Sewed 
and  Armored. 


Multiple  Conductor  Rubber,  Lead  and  Armored  Signal  Cable. 


Park  and  Suburban 
Constructions 

Rubber,  Lead  and  Armored  with  Hat  Steel  Tapes  Asphalted 
Jute  on  Outside. 


Single  Conductor  made  as  follows:  Stranded  Copper  Con- 
ductor, Insulation,  Tape,  Lead,  Jute,  First  Steel  Tape.  Second 
Steel  Tape  With  Jute  Over  all. 


Twin  Conductors  made  as  Follows:  Solid  Oopper  Conductors 
Both  Covered  With  Insulation,  Taped  Separately,  Covered  With 
Lead  Over  all,  then  Jute,  First  Steel  Tape,  Second  Steel  Tape 
and  Jute  Over  all. 


Three  Conductor  made  as  Follows:  Each  Conductor  Solid  Cop- 
per, Conductor  Insulated,  Taped;  Three  such  Conductors  Twisted 
together.  Jute  Filled  to  Make  Round  and  Covered  Over  all  With 
Tape,  Lead,  Jute,  First  Steel  Tape,  Second  Steel  Tape  and  Jute 
Over  all. 


Lamp  and  Portable  Cords 


Type  C — Flexible  Cotton  or  Silk  Lamp  Cord.  Made  In  Sizes 
Ranging  from  No.  22  to  No.  10  B & S Gauge. 


Type  "P”  or  "PWP”  Portable  Cord  Used  for  Portable  Lamps, 
Small  Portable  Motors,  etc.  Strong  Endurable  Outer  Braid. 
Made  in  Sizes  Ranging  from  No.  20  to  No.  12  B St  S Gauge. 


Type  “PD”  Lamp  Cord. 
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American  Steel  & Wire  Go. 


Automobile  Ignition,  Lighting 
and  Starting  Cables 

We  are  prepared  to  manufacture  automobile  wires  and  cables 
for  both  primary  and  secondary  circuits  to  customers'  specifica- 
tions or  samples.  Automobile  wire  and  cable  Is  designed  not 
only  to  withstand  the  severe  electrical  stresses  met  with  In  auto- 
mobile service,  but  also  the  unusual  physical  conditions  that  are; 
encountered,  such  as  heat,  oil,  etc. 


Style  RR  Plain  Rubber  Ignition  Cable 


Style  RS1W  Braided  Lighting  Cable. 


Style  R83W — Three  Conductor  Braided  Lighting  Cable. 


Style  B-5 — Rubber  Cambric  and  Braided  Lighting  Cable. 


Style  RB — Braided  Ignition  Cable. 


Style  GA — Cambric  Armored  Lighting  Cable. 


Style  GA2W — Two  Conductor  Cambric  Armored  Lighting  Cable. 


Style  C 8 — Cambric  and  Braided  Starter  Cable. 


Rail  Bonds 


We  manufacture  several  distinct  types  of  rail  bonds,  there 
being  many  forms  and  sizes  of  each.  Crown  Rail  Bonds.  U.  S., 
Crown  Triplex,  Twin  Terminal,  Soldered,  Solid  Wire  Bonds. 
Flame  Weld  Bonds,  Concealed  Bonds  and  various  other  forms  to 
meet  any  requirement. 


W.  & M.  Telephone  and 
Telegraph  Wire 


There  are  three  standards  of  extra  galvanized  telephone  and 
telegraph  wire  in  general  commercial  use:  “Extra  Best  Best" 
(E.  B.  B.)  “Best  Best”  (B.  B.)  and  “Steel.”  They  are  uniform 
in  quality,  pure,  tough  and  pliable.  E.  B.  B.  standard  stands 
highest  In  conductivity  of  any  telegraph  wire  with  a weight 
per  mile  ohm  of  from  4,700  to  6,000  lbs.  Used  largely  by  tele- 
graph companies  and  In  railway  telegraph  service.  B.  B.  grade 
is  used  very  largely  by  telephone  companies. 
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The  accom- 
panying map  shows 
how  the  nation-wide 
distribution  of  the 
Western  Electric 
Company  places 
complete  wholesale 
stocks  of  Habir- 
shaw  wires  and 
cables  at  the  dis- 
posal of  the  trade , 
throughout  the  en- 
tire United  States. 

Western  Electric 
materials , appa  ra- 
tus  and  appliances 
are  all  as  standard 
as  Habirshaw  and 
are  as  readily  ac- 
cessible. 


Habirshaw  Insulated  Wire -Plus 


HAB  IRS  HAW 

For  more  than  thirty  years— pr act ically  from  the  begin-  Proven  by 

•ing  of  the  electrical  industry — Habirshaw  Insulated  Wire  has  ^ 

been  accepted  as  a standard  of  quality  all  over  the  World. 


HABIRSHAW  success  began  and  continues  in  the 
making  of  good  wire.  Upon  the  sound  foundation 
of  a “quality  first”  policy,  an  engineering  and 
manufacturing  organization  was  built  which  could  assure 
progress  in  quality  and  a direct  answer  to  every  wire  need  of 
the  electrical  industry. 


NATIONAL  advertising  and  merchandising,  not  by  de- 
structive competitive  sales  tactics,  but  through  sincere  co- 
operation with  architects,  electrical  engineers,  contractors 
and  dealers,  and  central  station  organizations  everywhere, 
cultivated  a broad  and  stable  market. 
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Western  Electric  Company  Service 


' This  map  is  a graphic  representation  of  the 
national  marketing  of  Habirshaw  insulated  wire> 
through  the  branches  and  sub-branches  of  the 
Western  Electric  Company.  Every  important 
center  in  the  United  States  is  brought  into  touch 
with  ample  reserve  stocks  of  Habirshaw  wire  by 
this  wide-spread  and  efficient  service  of  ware- 
housing and  distribution. 

• . KEY  TO  MAP 

V"  u • Locations  of  Western  Electric  houses . 

X Indicates  houses  carrying  complete  stocks  of  Habiishaw 
*V"  wire  exclusively  and  in  which  a Habirshaw  sales  service 
representative  is  located. 

• Represents  houses  carrying  complete  stocks  of  Habir- 
shaw wire. 

O Signifies  houses  through  which  Habirshaw  products  can 
be  obtained. 

■ 1 ■ ■ Black  line  tie*  in  sub- branch  with  its  branch  house — 
where  Habirshaw  representative  is  located.  All  these 
houses  carry  Habirshaw  wire  exclusively. 

Broken  line  ties  in  houses  not  carrying  stock  to  Habir- 
shaw, stock  houses  supplying  their  reqbirements  of 
wire  and  cable. 

The  Western  Electric  Company  sells  to  dealers, 
contractors,  and  central  stations  everywhere,  electric 
material  of  standard  quality. 

Habirshaw  wire  m&y  be  secured  on  request  in  any 
Western  Electric  house,  but  is  carried  in  stock  in  the 
following  Branch  Houses: 


Boston  Cincinnati  Pittsburgh 
Providence  Nashville  Youngstown 

New  York 

Newark  Cleveland 

New  Haven  _ 

Syracuse  Skat£^*  , 

Buffalo  Portland 

_ Tacoma 

Philadelphia  Spokane 

Brttoore  Los  Angels  i 


Chicago 

Indianapolis 
Milwaukee 
Grand  Rapids 
Detroit 
Columbus 
St.  Louis 
Memphis 
San  Francisco 
Oakland 


Insulated  Wire  & Cable 


the  test  of  time 


99  Habirshaw  Wire  Manufactured  by  \ Habirshaw  Wire  Distributed  by 
Habirahawo Electric  Cable  Co,  l Western  Electric  Company 
Incorporated  ( Incorporated 

Yonkers  New  York  / Offices  In  All  Principal  Cities 

Habirshaw  Power  Cable* -Rubber-  Varnished  Cambric  and  Paper — Sector  and  Concentric_ 


And  now  that  market  is  everywhere  brought  into  touch 
with  Habirshaw  through  the  great  organization  of  the 
Western  Electric  Company.  The  warehousing  and  dis- 
tributing service  of  Western  Electric  Company  is  national  in 
extent  and  renders  an  economical  electrical  equipment  ser- 
vice unequalled  in  America  today. 

A HIGH-STANDARD  product,  such  as  Habirshaw  wire, 
adds  appreciably  to  the  value  of  Western  Electric  Company’s 
service — and,  too,  Western  Electric  Service  is  an  invaluable 
supplement  to  the  excellence  of  Habirshaw  wire! 


Habirshaw 

advertising  will  be 
constantly  expanded 
to  keep  in  touch 
with  the  ever-broad- 
ening Habirshaw 
markets. 

Page  space  in  the 
greatest  national 
publications  will  be 
continued — and  the 
long-established 
Habirshaw  policy  of 
co-operation  with  the 
electrical  industry 
will  be  adhered  to. 
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ANACONDA 

COPPER*  WIRE 


“From  Ore  to  Finished  Product” 


Anaconda  Copper — mined  at  Butte, 
smelted  at  Anaconda,  and  Electrolyt- 
ically  refined  at  Great  Falls,  is  rolled 
into  rods  and  drawn  into  wire  at  the 
Great  Falls  mills. 

Every  step  from  the  mining  of  the 
ore  to  the  shipping  of  the  finished 
wire  is  conducted  under  direct  Ana- 
conda supervision.  Such  facilities 
make  it  possible  to  offer  users  of  cop- 
per wire  a quality  of  service  never  be- 
fore available. 

The  company's  rod  and  wire  mill 
is  the  only  one  of  its  kind  located  west 
of  the  Mississippi  River.  The  advan- 
tages of  this  location  can  readily  be 
appreciated  for  shipments  to  middle- 
western  and  western  points. 


Cooperating  with  the  most  up-to- 
date  machinery  obtainable,  the  com- 
pany maintains  a well  equipped  labor- 
atory wherein  the  chemical,  physical 
and  electrical  properties  of  all  wires 
are  carefully  studied  and  developed. 

Products. 

Bare  copper  wires  and  cables  for 
power  transmission,  telephone  and 
telegraph  lines,  electric  railway  and  all 
industrial  uses. 

Hot  rolled  copper  rods. 

All  products  cure  made  from  electro- 
lytic copper  the  average  conductivity 
of  which  is  100.75%  Mathiessen’s 
Standard,  and  are  drawn  to  meet  the 
specifications  of  the  American  So- 
ciety of  Testing  Materials. 


ANACONDA  COFFER  MINING  fflMNY 

ROLLING  MILLS  DEPARTMENT 

General  Offices — 547  Conway  Bldg.,  Chicago,  111.  Mills — Great  Falls,  ~Mont. 
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ROME  WIRE 


The  Symboji  of  Efficiency  in  Electrical  Conductors 


Specialists  in 
Producing  Wire 
For  All  Electrical 
Purposes 

For  over  20  years  we  have  engaged 
in  the  exclusive  manufacture  of 
high  grade  electrical  wires. 


WRITE  FOR  CATALOG  NO.  19E 

ROME  WIRE  COMPANY 

ROME  DIAMOND  BRANCH,  BUFFALO,  N.  Y.  NEW  YORK 


In  that  time  we  have  extended  the 
line,  have  designed  and  installed 
HOT  ROLLED  COPPER  RODS  the  most  modern  machinery  obtain- 

COPPER  WIRE — Round,  square  able ; we  have  perfected  our  organ- 

“d  ization  and  improved  our  products 

TROLLEY  WIRE  , , , , . ,, 

POWER  CABLES  ^ such  fin  extent  tout  they  ftre 

MAGNET  WIRE— Enamel,  Cot-  today  accepted  as  standard  by  wire 

ton.  Silk  Insulation,  round,  users  all  over  the  world, 

square  and  rectangular. 

RUBBER  INSULATED  WIRES  Every  product  of  our  plant  is  the 

HOUSE  WIRES  work  of  experts.  The  materials  are 

FLEXIBLE  CORDS  ..  , . ,*  . , . 

TELEPHONE  WIRES  “ie  obtainable. 

PACKING  HOUSE,  CANVASITE  T uu  a i j 

AND  BREWERY  CORDS  Jobber,  dealer  and  user  ahke  find 

AUTOMOBILE  CABLES  Rome  Wire  products  and  Rome 

DECK  CABLES  Service  of  the  highest  quality. 

MINING  MACHINE  CABLES 

WEATHERPROOF  WIRE 

LEAD  COVERED  CABLES 

SPECIAL  WIRES  and  CABLES 

ALSO  WIRES  AND  CABLES  TO  MEET  REQUIREMENTS  OF  FOREIGN  USERS 
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Main  Office  and  Plant,  The  Acme  Wire  Co.,  New  Haven.  Conn. 

Acme  Magnet  Wire 

and 

Coil  Windings 

“Enamelite” — Plain  enameled  Magnet  Wire 
“Cottonite” — Cotton -covered  “Enamelite” 
“Silkenite”—  Silk  - covered  “Enamelite” 
Single  and  Double  Cotton  Magnet  Wire 
Single  and  Double  Silk  Magnet  Wire 

Remember — “It  goes  in  the  space ” 


The  Acme  Wire  Co.  offers  a complete  organization 
for  the  production  of  windings  in  large  production 
quantities.  Fifteen  years  of  experience  assure  uniform 
high  quality  in  the  product  and  the  exact  fulfillment 
of  your  specification. 

Field  Coils  Ignition  Coils 

Meter  Coils  Transformer  Coils 

New  Illustrated  Catalog  sent  on  request 

THE  ACME  WIRE  CO.  New  Haven,  Conn. 

Cleveland  New  York  Chicago 

AcmeWire 

«_  | » 

It  goes  in  the  space 
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Mark  this  page— 

Refer  to  it  when 
you  need  high  grade 
electrical  wires  and 
cables 


Other  188S  Products 


“IMS' 
Bare  an< 


y Products  also  includs 

_ atherproof  Copper  and  Iron 

Wires,  Slow  Burning  Weatherproof  Wire, 
Signal  Wires,  Annunciator  and  Office 
Wires,  Magnet  Wires,  etc. 


Each  one  Is  made  in  a modern  plant,  de- 
voted exclusively  to  the  manufacture  of 
high  grade  bare  and  insulated  Wires 
and  Cables. 


Bare  Copper  Wire 
and  Cable 

Weatherproof  Wire 

“1885”  Weatherproof  Wire  is  a high  grade 
product  which  can  be  relied  upon  to  give 
good  service.  It  is  put  up  on  reels,  or  in 
coils,  carefully  wrapped,  and  shipped  in 
cases  of  uniform  weight. 

Magnet  Wires 

The  bare  copper  used  in  “1885”  Magnet 
Wire  is  true  to  size,  thoroughly  annealed, 
and  covered  with  long  staple  Sea  Island 
Cotton.  It  is  made  in  all  sizes,  both  single 
and  double  covered. 

Slow  Burning  Wire 

Like  all  “1885”  brands  our  Slow  Burning 
Wire  is  made  according  to  rigid  specifica- 
tions to  insure  maximum  service.  It  is  an 
excellent  wire  for  hot  and  dry  places  where 
rubber  insulation  would  quickly  decompose. 

Write  for  complete  data  and  prices . 


Chicago  Insulated  Wire  and 
Manufacturing  Co. 

Sycamore,  Illinois 


Since  1885'Manufacturers 
of  UK  tirade  hare  and 
insulated  wires  and  cables 
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ILLINOIS 
WIRE&CABLE  CO. 

Sycamore*  III. 


Bare  & Weatherproof 
Wire  and  Cable 


Magnet  Wire 
Magnet  Wire  Products 

Quality  Service  and 
Quantity  Production 

The  name 

DUD  LO 

•tends  for  highest  grade  magnet 
wire  and  coils.  Used  by  large 
manufacturers  everywhere. 

Dudlo  Manufacturing  Co. 

FORT  WAYNE,  IND. 


“American  Brand” 
Weatherproof  wire  and  Cables 

HAVE  NO  EQUAL 

“ WIRE” 

“AMERICAN  BRAND” 

Copper  Wire 'and  Cables 

Superior  Quality 
for  More  Than  20  Years 

We  Manufacture 

Weatherproof  Wire  and  Cables. 

Slow  Burning  Wire  and  Cables 
(all  white) . 

Slow  Burning  Weatherproof 
Cables  (black  outside) . 

Weatherproof  Iron  Wire. 

Single  and  Double  Galvanized 
Guy  Wire. 

Bare  Wire  and  Cables 

Made  to  any  specification  and  composition. 

Order  from  your  nearest  jobber. 

National  Electrical  Code  Standard 

Used  by  discriminating  buyers 
throughout  the  United  States,  * 
Mexico,  South  America  and 
Europe. 

American  Insulated  Wire  & Cable  Co. 

21ot.,  Sangamon  & Morgan  Sts., 

Chicago,  III.,  U.  S.  A. 
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INDEPENDENT 
LAMP  & WIRE  CO. 

INC. 

OFFICES:  FACTORIES: 

1737  BROADWAY  WEEHAWKEN,  N.  J. 

NEW  YORK  YORK,  PA. 

MANUFACTURERS  OF 

Incandescent  Electric  Lamps  of  all  types  (Tungsol- 
Lamps) . 

Tungsten  Contacts  for  ignition  and  other  purposes. 

Silver  and  Platinum  Contacts. 

Tungsten  Plates,  Sheets,  Ribbons  and  Wires. 

Molybdenum  Sheets,  Ribbons  and  Wires. 

Tungsten  and  Molybdenum  Products  made  to  specifica- 
tions. 1 « ; 

“Copper-Clad”  leading-in  wire  for  vitreous  vessels. 

Asbestos  Covered  Insulated  Wires  (Salamander  Wire). 

Armature  and  Field  Coils  (Asbestos) . 

Enameled  Magnet  Wire. 

Wire  Drawing  Dies  and  Draw  plates. 

Carbon  and  Metallic  Brushes  for  Motors,  Starters,  Gene- 
rators and  for  all  other  uses. 

Thermostatic  Metal. 
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ATLANTIC 

INSULATED  WIRES 


W 


Atlantic  Wires  are  high  in  quality  with  great  dielectric  strength  and  re- 
siliency. 

Three  widely  known  and  extensively  used  Atlantic  Wires  are:  DOLPHIN, 
code;  TRITON,  high  grade,  and  NEPTUNE,  30%  para. 


ATLANTIC  INSULATED  WIRE  L*  CABLE  CO. 


Sales  Office:  52  Vanderbilt  Ave.,  New  York,  N.  Y. 


BALTIMORE 
Electrical  Sales  Co., 
2 E.  Redwood  St. 
BOSTON 
A D.  Stein, 

15#  Purchase  St. 


CHICAGO 

Geo.  C.  Richards  St  Co., 
557  W.  Monroe  St. 
LOUISVILLE 
T.  C.  Coleman  St  Son, 
Starks  Building 


Factory:  Stamford,  Conn. 

PITTSBURGH 
W.  A McCombs  St  Co., 

Union  Arcade  Building 
ST.  PAUL 
Rank  St  GoodeU, 

Merchants  Bank  Building 


To  Achieve  Maximum  Accuracy 


In  the  compilation  of  the  thousands  of  entries  that  appear 
in  this  volume  every  effort  has  been  made  to  avoid  errors. 
We  have  also  gone  to  extreme  limits  to  insure  completeness, 
especially  of  trade  information  relating  to  products,  manu- 
facturers and  trade  names. 

In  order  that  the  next  edition  will  be  even  more  complete, 
we  will  welcome  suggestions  for  additional  entries  and  espe- 
cially information  regarding  corrections  or  revisions  of  the 
present  text. 

Manufacturers  are  particularly  urged  to  keep  us  posted 
on  new  products,  changes  in  personnel,  etc. 
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First  for  Forty  Years 


For  nearly  half  a century,  Oshkosh  Construction 
Tools  have  been  the  choice  of  buyers  for  public 
utility’  corporations  and  large  contracting  firms. 
More  than  half  of  the  telegraph  and  telephone 
lines  in  the  country  have  been  built  with  their  aid. 


Construction  Tools 

are  also  favored  by  workmen.  Properly  balanced,  and  no  heavier 
than  is  necessary,  these  tools  make  the  work  easier  and  also  increase 
speed  and  efficiency.  Built  of  the  finest  steel  and  wood,  thoroughly 
tested  and  triple  inspected,  they  offer  the  utmost  in 
long  life  and  economy.  That’s  why  more  Oshkosh  /^TM 
Tools  are  sold  than  all  other  makes  combined.  /.  f 

Ask  Your  Jobber  / /if 


Oshkosh  Mfg.  Company 


Department  10 
Oshkosh,  Wisconsin 


Pike  Poles 

Spoons 

Shovels 


Climbers 
Crowbars 
Digging  Bars 
Reels 


Tamping  Bars 
Pole  Supports 
Cant  Hooks 
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Northern  White 


Western  Red 

CEDAR  POLES 


Treated  and  Untreated 


Wire  or  Write  for  Prices 


Branch  Offices 

302  Rialto  Building  - - San  Francisco,  Calif. 
1005  Hewett  Avenue  - - Everett,  Washington 

742  Peyton  Building  - - Spokane,  Washington 
Metropolitan  National  Bank  Bldg.,  Minneapolis,  Minn. 
2844  Summit  Street  ...  Toledo,  Ohio 
220  Broadway  ...  - New  York,  N.  Y. 


Main  Office 

Escanaba,  Michigan 

National  Pole  Company 


NORTHERN  WHITE  CEDAR 
POLES 

POSTS 

TIES 

WESTERN  RED  CEDAR. 
POLES  SPILING' 
TAMARACK. 

TIES  _PILING- 
PlAlfl  or  TREATED  BUTTS 

TM.  Partridge  Lumber  Co. 

LUMBER  EXCHANGE 

MINNEAPOLIS 


ARE  you  cutting  into  your  poles  to  give 
your  crossarms  a bearing  surface? 

when  the  HALLETT  STEEL  GAIN  is 

used  the  only  thing  cut  is  the  cost  of 
maintenance. 


Halle tt  Iron  Works 

Harvey,  Illinois 
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POLES 


Western  and  Northern 

CEDAR  POLES 

Butt-treated  or  Untreated 

Our  trademark  on  your  poles  assures  absolute  satis- 
faction because  you  get  the  benefit  of  our  30  years’  ex- 
perience in  the  production  and  marketing  of  cedar 

Our  plant  at  Minnesota  Transfer  was  the  first  com 
mercial  butt-treating  plant  in  America,  installed  in 

ing'poies*tratl°n  Sh°WS  °Ur  latCSt  unit  for  butt-treat- 

Durahilh*  the  vitaI  requirements— Strength 

Safett  a^  A , "^5;.  Light  WciSh‘.  Low  Cost 

TRANSM]SSION'\ab""}'  "GI'NTS  ci 

me'S  PWrZH  U'  **  k’,0W  y0Ur 
ments.  Write,  wire  or  phone  for  infonna- 

The  Valentine. Clark  Co. 


Spokane,  Washington 

Chicago,  Illinois 


Minneapolis,  Minnesota 
Toledo,  Ohio 


UNION  CARBOV 


INCLINATOR 


A SUPERIOR  SAFETY  APPLIANCE 


T\HE  UNION  INCLINATOR  is  always  ready  for  instant  use — no  attachments  necessary . 

If It  does  not  require  valuable  floor  space  over  which  to  roll  when  pouring  nor  project  into  the 
runway  when  idle • If  Can  be  operated  in  perfect  safety  by  one  man , and  will  return  to  upright 
position  if  accidentally  released;  locked  while  idle.  * Holds  any  size  carboy  and  medium  size 
steel  drums . If  Recommended  by  compensation  i:\surance  companies . 

5000  (N  DAILY  USE -ABSOLUTELY  GUARANTEED 

PAT.  U.  S.  and  CANADA 


PRICE 


EACH 


Freight  paid  on  order  for  two  or  more . 
Weight  56  lbs.  K.  D. 


MANUFACTURED  ONLY  BY 


Horace  M.  McCord  & Company,  Inc. 

1019  Lumber  Exchange,  MINNEAPOLIS,  MINN. 
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Bates  One-Piece  Expanded 
Steel  Poles 


The  combination  of  great 
utility  and  art  with  the 
lowest  first  cost,  makes  the 
Bates  pole  ideal  for  all 
Trolley,  Telephone,  Trans- 
mission Lines,  Lighting 
Poles,  Substation  and  sim- 
ilar construction. 

SCIENTIFIC  DESIGN— 
Gives  these  poles  the  max- 
imum strength  in  propor- 
tion to  their  weight. 

PERMANENT  — One- 
Piece  Construction  of 
Bates  Poles  insures  their 
permanency  in  all  cli- 
mates ; there  are  no  joints, 
bolts  or  welds;  there  are 
no  hidden  or  inaccessible 
surfaces.  It  is  the  ONLY 
pole  that  can  be  complete- 
ly painted  and  protected. 

RELIABLE— The  act  of 
expanding  these  One-Piece 
Poles  exposes  any  hidden 
defects  which  may  be  in 
the  steel.  This  pole  is 
therefore  tested  as  it  is 
made,  insuring  absolute 
reliability  and  uniformity 
of  strength. 

ECONOMY — The  perma- 
nency and  reliability  of 
Bates  Poles  combined  with 
their  economical  advantage 
has  given  them  a world- 
wide popularity  and  distri- 
bution. 

ARTISTIC — The  graceful 
curve  of  the  lacing  in 
Bates  Expanded  Poles 
makes  them  extremely  ar- 
tistic and  suitable  for  use 
upon  the  most  exclusive 
residential  o r business 
streets. 

Your  construction  is  permanent  when  you  use  Bates 
One-Piece  Steel  Poles;  their  economy  and  tested 
strength  gives  unfailing  service. 

The  transmis- 
sion line  of  the 
Central  Illinois 
Public  Service 
Co.,  shown 
above,  is  a typi- 
cal Bates  in- 
stallation. This 
line  was  built 
with  steel  ex- 
panded poles  at 
a lower  cost 
than  a wood 
pole  line.  Low- 
er maintenance 
and  deprecia- 
tion charges  for 
Bates  poles  has 
materially  i n - 
creased  the  prof- 
its o!  this  line. 

The  Trolley  In- 
stallation of  the 
New  York,  New 
Haven  & Hart- 
f o r d Railway 
shown  at  the 
right  emphasizes 
the  great 
strength  and 
adaptability  of 
the  Bates  poles 
for  this  type  of 
construction. 

Our  128  page  1921  Steel  Pole  Treatise  and  Handbook 
sent  upon  request. 
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208  South  La  Salle  Street  CHICAGO,  ILL.,  U.  S.  A. 


TOOLS 


Wc  will  gladly  give  you  the 
benefit  of  our  extensive  ex- 
perience in  the  tool  business 
when  you  are  in  need  of  tools. 

We  are  prepared  to  meet 
ANY  requirements  for  con- 
struction and  maintenance 
tools. 


We  can  supply  the  RIGHT 
tools  at  the  RIGHT  prices 
and  make  PROMPT  ship- 
ment. 

When  You  Need  Tools  Write 
HERBST. 


25  year practical  Tool  experience 
at  your  service. 


- HERBST  cB,cAc° 

Distributor  of  High  Grade  Tools 


PAUL  W. 
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Manufacturers: 

Have  you  brought  out  any 
new  products? 

Have  you  discontinued  any 
products? 

Have  you  moved  your  main 
or  any  branch  or  district  offices? 

Have  there  been  any  changes 
in  personnel? 

It  is  important  that  your  listings  in  the 
E M F Electrical  Year  Book  he  accurate 
and  complete  and  we  urge  you  to  keep 
us  informed  of  any  changes.  It  will  help 
if  you  place  us  on  your  mailing  list. 

E M F Electrical  Year  Book 

PUBLISHED  BY 

Electrical  Trade  Publishing  Co., 

53  W.  Jackson  Boulevard  Chicago,  III. 

New  York:  116  Nassau  Street 
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W.KLEIN  & SONS 


Klein's  Favorite  Tree  Trimmer. 
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MATHIAS  KLEIN  & SONS 


CHICAGO,  ILLINOIS,  U.S.A. 

Manufacturers  of 

LINEMEN’S,  ELECTRICIANS’  and  MECHANICS’  TOOLS 


Established  1857 


Klein's  Eastern  Climber. 


Klein's  Haven's  Steel  Grip. 


Klein  Combination  Steel  Laf 
Screw  Wrench. 


Since  the  establishment  of  Mathias  Klein  & Sons  in  1857,  it  has  been  the  constant  aim  of  this  house  to  produce  and 
offer  to  the  trade  tools  of  only  the  highest  quality,  and  in  pursuance  of  that  resolve,  they  have  steadfastly  refused 

to  make  and  market  inferior  goods. 

The  soundness  of  this  policy  is  amply  proven  by  the  fact  that  today  Klein  tools  are  the  universal  standard  all  over 
the  world  among  linemen,  electricians,  and  electrical  mechanics.  All  Klein  products  sell  at  long  established  prices  and 
are  backed  by  our  rigid  guarantee  to  replace  defective  goods.  _ 

We  wish  to  caution  purchasers  that  tools  simply  marked  with  the  words  “Klein  pattern”  or  the  word  “Klein”  alone, 
are  not  Mathias  Klein  products.  Genuine  Klein  tools  are  stamped  either  with  the  full  firm  name,  Mathias  Klein  & 
Sons,  or  with  the  name,  M.  Klein  & Sons,  or  with  our  trademark. 


Self- Locking:  Troublemen’s  Blocks. 


Linemen's  Canvas  Tool  Bair,  Leather  Bottom. 
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Klein's  Oblique  Cutting  Pliers 


Combination  Wire  ami  Sleeve  Clamp 


Splicing  Clamp 


“StaysaUte”  * 
Linemen's  Torch. 


Klein’s  “Chicago* 
Grip. 


Inspector's  Harness  Leather  Tool  iai 


Klein's  Belt  and 
Safety  Strap. 


Klein’s  Linemen's  Side-Cutting  PUer. 


Klein’s  Long  JJose,  Side  Cutting  Plier 


ELECTRICAL  DEVELOPMENT  & MACHINE  COMPANY 

Philadelphia 


Eastern  States 

Utility  Products  Corporation 
30  Church  Street 
New  York  City 


Sales  Agents 


Central  States 

Midstates  Engineering  Company 
Westminster  Building 
Chicago,  111. 
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The  “FRANKLIN”  Line 


of  Bus  Supports,  Disconnecting  Switches,  Potheads,  Relay 
Switches  and  other  Generating  Station  Equipment,  have  all 
been  designed  to  meet  the  most  exacting  operating  condi- 
tions and  have  proven  their  unfailing  reliability  in  service 
in  the  largest  generating  stations  in  the  country.  You  can 
“Install  the  Franklin  and  forget  it.” 


TESTS  -I 

ELECTRICAL’  MECHANICAL’  CHEMICAL 
’ PHOTOMETRIC  ’ 


FACTORY  TESTS  AND  INSPECTIONS 
(Write  for  £oose  £eaf  'Bulletins  on  6 Various  6Jcsts 


ELECTRICAL  TESTING  LABORATORIES 
STREET  AND  EAST  END  AVENUE 

1 NEW  YOB.K  ^ N.  Y. 
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LINES 


Ammeter  Switches 
Bus  Bar  Clamps 

Bus  Supports  for  Indoor  and  Outdoor  Service 
Cast  Copper  Fittings 

Choke  Coils  for  Indoor  and  Outdoor  Service 
Disconnecting  Switches  for  Indoor  and  Outdoor  Service 

Insulator  Pins 
Outdoor  Sub-stations 
Pole  Top  Switches 
Power  Factor  Switches 
Remote  Control  Switches 
Special  Fittings 

Switchboard  Structural  Devices  and  Fittings 
Switchboards,  A.  C.  and  D.  C. 


All  above  covered  by  Bulletins  issued 
or  in  process  of  compilation. 
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FRANK  ADAM  ELECTRIC  CO. 

. GENERAL  OFFICE  AND  FACTORY 

3650  Windsor  Place 
St.  Louis,  Mo. 

Mail  Address,  3649  Bell  Avenue 
DISTRICT  OFFICES 

DETROIT,  MICH.,  76  Brush  Street  NEW  ORLEANS,  LA,  534  Bienville  Street 

CINCINNATI,  OHIO,  605  Mercantile  Library  Building  KANSAS  CITY,  MO,  404  Victor  Building 
MINNEAPOLIS,  MINN,  300  Builders  Exchange  Building  DALLAS,  TEXAS,  222  Interurban  Building 
PITTSBURGH,  PA,  7-9  West  Canal  Street,  N.  S.  CHICAGO,  ILL,  208  Wells  Street. 

Products 

“FA”  Meter  Control  Panels  and  Cabi- 
nets; Safety  Panels  and  Cabinets;  Fan 
Hanger  Outlets;  Floor  Boxes;  Major 
Pre-selection  Systems  of  Pilot  Remote 
Control  Switchboard  for  Theatre  Light- 
ing. 

Knife  Switches,  Fuse  Blocks,  Switch- 
board Material,  etc. 

“FA”  Meter  Control  Panel  and  Cabinet. 

“FA”  meter  control  panels  are  designed  especially 
for  use  where  tenants'  space  in  buildings  is  liable  to 
be  increased  or  decreased.  They  are  also  rapidly  be- 
coming recognized  as  a necessity  in  many  of  the 
large  production  plants  making  diversified  products, 
where  it  is  essential  to  record  the  cost  of  manufac- 
turing in  the  different  departments. 

Principles  of  Construction — The  principles  of 
construction  consist  of  arranging  meter  bars  parallel 
with  each  other  in  the  same  plane,  and  the  consumption 
circuit  bars  crossing  the  meter  bars  from  opposite  sides 
of  the  panelboards. 

These  circuit  bars  on  which  the  sliding  “FA”  bus- 
bar connecting  devices  are  placed,  are  supported  above 
the  meter  bars,  which  makes  it  possible  to  connect  a cir- 
cuit or  a combination  of  circuits  through  any  one  of  a 
number  of  meters,  by  simply  changing  the  location  of 
the  “FA”  busbar  connecting  devices  to  the  desired 
meter  bars. 

Cabinets — Cabinets  are  made  to  meet  practically 
any  condition,  such  as,  (1)  enclosing  under  lock  and 
key,  the  meter  control  panel,  with  separate  compart- 
ments for  the  public  light  panel;  (2)  with  gutters  sur- 
rounding panels;  (3)  with  wire  space  back  of  panel; 

(4)  with  separate  compartments  for  meter  control  panel, 
public  light  panel  and  for  enclosing  meters. 


Specifications — As  shown  on  plans,  a complete 
meter  control  panel  and  cabinet  shall  be  installed, 
as  described  below: 

The  panelboards 
shall  be  of  black  ma- 
rine finished  slate, 
not  less  than  7/%  in. 
thick,  and  equipped  on 
face  of  panel  with 
the  number  of  30- 
ampere,  125-volt,  dou- 
ble pole,  single  throw 
knife  switches  and 
Edison  plug  fuse  connections,  as 
specified  in  paragraph  below.  Pan- 
elboards to  have  necessary  bus- 
bars, meter  bars,  meter  fuse  con- 
nections, subfeeders,  etc,  and  all 
exposed  copper  parts  to  be  satin 
finished,  and  wherever  not  used 
for  contact  must  be  lacquered. 

Each  panel  to  have  a main 
knife  switch  and  new  code  car- 
tridge fuses,  either  2-  or  3-wire, 
depending  on  kind  of  service  ob- 
tainable from  lighting  company. 

Panels  to  have  at  least  half  as 
many  meter  bars  and  meter  fuse 
connections  as  there  are  circuits. 

Each  panel  to  be  furnished 
complete  with  black  marine  fin- 
ished slate  barriers,  not  less  than 
'A  in.  thick,  and  to  be  enclosed  in 
a code  thickness  steel  cabinet. 

Cabinets  to  be  of  ample  size 
to  contain  not  only  the  panel  in 
center,  but  also  extended  on  both 
sides  with  sectional  bushed  covers 
so  that  a meter  for  each  branch 
circuit  can  be  mounted  on  face  of 
cabinet  front  as  shown  by  Fig.  1. 

Cabinets  to  have  steel  fronts  not  less  than  No.  10-gage  steel, 
of  flush  or  surface  type  (depending  on  installations)  and  to 
have  doors  over  panel  equipped  with  Yale  lock  and  when  door 
is  over  40  in.  high  shall  have  vault  handles  with  shoot  bolts. 

All  fronts  to  be  given  at  least  3 coats  of  paint,  finished 
dead  black. 

Panels  and  cabinets  as  described  above  are  to  be  of  Frank 
Adam  Electric  Co,  St.  Louis,  Mo,  make,  as  shown  and  de- 
scribed on  pages  numbers  32,  33,  34  and  35  of  their  General 
Catalogue  No.  24,  1919-1920. 


Fig. 


2 “FA”  METER  CON- 
TROL PANEL 


Fig.  1 “FA”  METER  CONTROL  PANEL  AND  CABINET 

. /<trt*  rvet  0 u u 

Showing  one  compartment  for  meter  control  panel  and  separate  com-  Fig.  3 DIAGRAM  OF  CONNECTIONS  “FA”  METER  CONTROL 
partments  with  sectional  covers  for  mounting  meters  on  face.  PANEL  AND  CABINET 
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Fic.  4.  MAJOR  PILOT  BOARD  INSTALLED  IN  THE  PEOPLES 
THEATER,  CHICAGO,  ILL. 


Fig.  7.  CUTLER-HAMMER  REMOTE  CONTROL  SWITCHES 
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"FA”  Major  Pilot  Remote  Control  Switchboard. 

This  system  owes  its  merit  to  the  simple  idea  of 
using  pilot  control  with  magnetic  switches  for  making 
and  breaking  the  circuits. 

In  a small  moving  picture  house  or  in  the  larger 
theaters  and  auditoriums,  the  major  pre-selection  sys- 
tem of  theater  lighting  gives  proportionately  greater 
advantages.  The  stage  electrician,  while  a scene  is 
running,  can  “set-up”  for  a second  and  third  scene,  or 
for  any  desired  combination  of  lights  in  advance.  He 
can  also  make  each  change  by  means  of  single  lever 
easily  responding  to  a finger  touch  and  he  can  make 
these  “set-ups”  without  interfering  with  whatever  con- 
trol of  individual  circuits  may  be  required  as  a matter 
of  emergency  or  special  purposes,  such  as  “worklights” 
behind  a drop  during  a dark  change. 

Description — The  main  elements  of  the  major 
pre-selection  systems  of  remote  control  of  theater  light- 
ing are  two: 

(1)  A pilot-control  board  (Fig.  4)  usually  located 
on  the  stage. 

(2)  A remote  board  (Fig.  7),  usually  located 
below  the  stage  or  elsewhere,  preferably  near  the  center 
of  distribution. 

Pilot  Control  Board — The  pilot  control  board  unit, 
as  shown  in  Fig.  6,  carries  2 normally  open  single  pole 
double  throw  combination  knife  and  brush  contact 
switches,  and  plate  with  colored  bullseye  pilot  lights. 

Each  handle  has  a neutral,,  a momentary  contact, 
and  a “set-up”  or  pre-selective  position.  The  upper 
handle  of  each  unit  is  the  “on”  switch  and  is  connected 
to  one  side  of  the  closing  coil  terminal  of  the  remote 
switch  (Fig.  5).  The  lower  handle  is  the  “off”  switch 
and  is  connected  to  the  opening  coil  of  the  remote 
switch. 

The  upper  handle  will  only  turn  lights  “on,”  while 
the  lower  handle  will  only  turn  them  “off.”  In  other 
words,  the  handle  that  turns  them  “on”  will  not  put 
them  out  and  vice  versa. 

Remote  Control  Board — The  remote  board  (Fig. 
7)  is  essentially  an  assembly  of  C-H  remote  switch  units 
one  of  which  is  shown  in  Fig.  5. 

Outstanding  Features— The  outstanding  features 
of  the  major  system  are : pre-determination  and  pre- 
selection of  “set-ups,”  simplicity,  safety  dead  front, 
compactness,  speed,  elimination  of  heavy  feeders  from 
stage. 


This  is  the  system  that  has  been  acclaimed  by 
theater  authorities  as  representing  the  highest  develop- 
mnt  offered  for  producing  the  lighting  effects  and 
giving  the  service  required  by  present-day  theaters,  in 
addition  it  represents  the  highest  degree  of  safety  as  no 
live  parts  are  exposed  anywhere  on  face  of  board. 

Installations — A list  of  theaters  now  being 
equipped  with  “FA”  switchboards  of  the  major  system 
of  control: 

Majestic  Theater,  Bloomington,  111. 

Ft.  Armstrong  Theater,  Rock  Island,  111. 

Hull  Theater,  Peoria,  111. 

Kahl  Theater,  Davenport,  Iowa. 

Palace  Theater,  Cincinnati,  Ohio. 

Rialto  Theater,  Louisville,  Ky. 

New  Colonial  Theater,  Allentown,  Pa. 

Strand  Theater,  Lansing,  Mich. 

Victory  Theater,  Evansville,  Ind. 

Gregory  Theater,  Hammond,  IncT. 

Blackstone  Theater,  South  Bend,  Ind. 

Walker  Theater,  Minneapolis,  Minn. 

Harnon  Theater,  St.  Paul,  Minn. 

Hanna  Theater,  Cleveland,  Minn. 

Tivoli  Theater,  Chattanooga,  Tenn. 

Columbia  Theater,  Baton  Rouge,  La. 

Type  PPSC  Safety  Panels  and  Cabinets. 

Base — in.  slate,,  dead  black  finish. 

Barriers — 1/2- in.  black  oiled  slate  with  “FA”  ad- 
justable corner  supports. 


Fig.  5.  C-H  MAGNETIC  REMOTE 
CONTROL  SWITCH 


Fig.  6.  MAJOR  PILOT 
SWITCH 
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Safety  Cover — Steel  plate  painted  dead  black. 

Card  Holder — Metal,  dead  black;  one.  for  each 
switch. 

Gutter — 3-in.  space  all  around  panel — separated 
from  panel  by  the  barriers. 

Capacity  of  Mains — 6-ampere  per  branch,  125- 
volt,  2-wire. 

3-ampere  per  branch,  125-250-volt,  3 wire. 

Fuse  Connections — For  mains;  new  code  car- 
tridge fuse  connections. 

For  branches:  double  pole  Edison  plug  fuse  con- 
nections. 

Switches — Mains;  standard  knife  switch. 

Branches:  20-ampere,  double  pole  push  button 
switches. 

Boxes — “FA”  standard  code  gage  steel. 

Fronts — “FA”  all-steel  front,  dead  black  paint  fin- 
ish, equipped  with  “FA”  combination  spring  catch  Yale 
lock  and  where  code  requires  they  shall  have  shoot 
bolts,  vault  handles  and  Yale  locks. 


Door  over  fuse  compartment  equipped  with  Yale 
lock,  door  over  switch  compartment  having  catch  only. 


“FA”  SAFETY  PANEL  IN 
STEEL  POX  WITHOUT 
FRONT 


FA”  SAFETY  PANEL  IN 
STEEL  BOX  WITH 
FRONT 


F3KP 


F3PP 


9 

9 

9 

9 

9 
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MAINS 
Branches — 

D.  P.  N.  C.  plug 
fuse  connection 


FS3KP 

TYPE  KP— 3-WIRE  MAINS 
Branches — 30  amp.  D.  P.  K. 

S.  with  N.  C.  plug  fuse  connec- 
tion. 

All  the  above  types  of 


FS3PP 

TYPE  PP— 3 -WIRE  MAINS 
Branches — 10  amp.  D.  F.  push 
button  switches  with  N.  C.  plug 
fuse  connection. 

panels  are  also  made  with  2-wire  mains 


FS3RPS 

TYPE  RPSC— SAFETY 
Branches — 30  amp.  D.  P 
Krantz  Snap  Switch  with  N.  C 
plug  fuse  connection. 
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“FA”  Floor  Boxes  (Catalogue  No.  FB  453). 


Fully  80% 
of  the  post  of- 
fices of  the 
country  (with 
electric  ser- 
vice) being 
equipped  with 
“FA”  floor 
boxes  is  the  best 
indorsement  of 
the  sterling 
qualities  of  this 
“all-in-one-floor- 
box,”  the  rever- 
sible cover  Allowing  the  floor 
box  to  be  converted  in- 
stantly into  active  service 
without  purchasing  addi- 
tional parts. 

Box,  outside  measure 
4$4  in.  square  and  3^  in. 
deep,  having  wall  % in. 
thick,  will  accommodate 
three  J^-in.  or  two  1-in.  con- 
duits in  one  side. 

Adjustable  top  is  read- 
ily adjustable  for  a variation 
of  34  in. ; also,  made  special 
for  greater  variation,  and  is 
made  a permanent  part  of 
the  box  at id  floor  construc- 
tion by  means  of  a fine  ce- 
ment mortar  grouting. 

The  reversible  cover, 
when  removed,  leaves  a clear 
opening  3 in.  to  connect 
wires  or  install  receptacle. 

Standard  flush  recep- 
tacles can  be  installed  by 
means  of  special  steel 
hangers  furnished  with  box. 


‘FA”  FLOOR  BOX 


REVERSIBLE  COVER 


FLANGED  IRON  RING 


CAST  IRON  BOX 


“FA”  FLOOR  BOX  INSTALLED  IN  FINISHED  WOOD  FLOOR 


“FA”  Adjustable  Hanger  Outlet. 

“FA”  hanger  outlets  were  designed  and  made  es- 
pecially for  fan  service — but  readily  lend  themselves 
as  a utility  outlet  for  heaters  and  various  electrical 
appliances. 

They  are  adaptable  to  all  classes  of  modem 
buildings  where  safety  as  well  as  efficiency  is  desired 
in  fan  service.  They  eliminate  wall  brackets,  stand- 
ards and  all  temporary  installations  that  are  danger- 
ous and  unsightly. 


They  are  permanent, 
for  they  are  built  in  at  the 
same  time  as  the  rest  of  the 
service  equipment. 

Descriptio  n — 
“FA”  hanger  outlets  are  a 
combination  of  a special 
code  gage  steel  box  4 by  4 
by  2J4  in.,  with  substantial 
supports  to  which  the  inside 
adjustable  plate  is  fastened 
with  screws,  and  a finished 
cover  of  3/32-in.  brass,  5 in. 
squarey  with  beveled  edges, 
furnished  with  four  brass 
screws  1J4  in.  long  to  take 
up  the  variation  in  the 
thickness  of  plaster.  The 
inside  adjustable  cover  per- 
mits adjustment  to  plumb 
the  finished  cover  as  shown 
in  illustrations.  The  finished 
cover  has  a standard  flush 
receptacle  in  the  center  of 
the  proper  size  for  a stand- 
ard interchangeable  plug. 

Attached  to  the  center 
of  the  plate  at  the  lower 
side  is  a %-in.  steel  machine 
threaded  bolt,  with  nut  and 
washer  for  attaching  the 
fan. 

Finish — “FA”  fan 
hanger  outlets  as  listed  are 
furnished  with  cover  plates 
finished  in  brush  brass  or 
black,  but  can  be  had  in  any 
special  finish,  except  gold,  at 
an  additional  charge. 


SHOWING  BOX  INSTALLED 
OUT  OF  PLUMB 


SHOWING  INNER  PLATE 
ADJUSTED  PLUMB 


INSTALLED  PLUMB 


“FA”  FLOOR  BOX  INSTALLED  IN  CONCRETE  FLOOR 
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Characteristic  Distribution 


Ivanhoe  Metal  Reflectors 


R L M STANDARD  DOME 
REFLECTORS 

For  75,  100,  150,  200,  300,  500,  750  and  1,000-watt  Mazda  Lamps 

These  reflectors  are  recommended  as  the  highest  standard  of 
the  distributing  type.  They  are  porcelain  enameled,  green  out- 
side and  white  inside.  For  uniform  illumination  they  should  be 
spaced  not  to  exceed  one  and  two-thirds  times  their  height  above 
the  work. 


R Type  with  Solid  Top 
Containing  Porcelain  Socket 


Standard  B-Heel  Type 
For  use  with  any  of  the  Ivanhoe 
Holders  shown  on  next  page,  or  with 
any  standard  Form  O Holder. 


R Type  Reflector  with  Pull-Chain 
Socket 


R Type  Reflectors 
with  Solid  Tops 
Containing  Pull- 
Chain  or  Lock 
Sockets 

With  the  exception 
of  the  difference  in 
socket  equipment,  re- 
flectors bearing  these 
designations  are  the 
same  as  other  reflect- 
ors. 


R Type  Reflector  with  Lock  Socket 


STANDARD  BOWL  REFLECTORS 


Characteristic 

Distribution 


40,  50,  60,  75,  100,  150,  200,  300,  500,  750  and  1000-watt  Mazda  Lamps. 


These  bowl  reflectors  are  porcelain  enameled,  green  outside 
and  white  inside,  and  their  bowl  shape  furnishes  an  effective 
shield  against  the  glare  of  the  lamp.  They  should  be  spaced 
not  to  exceed  one  and  two-thirds  times  their  height  above 
the  working-plane. 


Standard  B-Heel  Type 
For  use  with  any  of  the  Ivan- 
hoe Holders  shown  on  next 
page. 


R Type  with  Solid  Top 
Containing  Porcelain  Socket 


PORCELAIN-ENAMELED  ANGLE  TYPE 


For  25,  40,  50,  60,  75, 100, 150,  200,  300,  500,  750  and  1000-watt  Mazda  Lamps. 


These  angle  reflectors  should  be  used  in  industrial  plants  where  over- 
head lighting  is  impractical,  requiring  the  outlets  to  be  placed  along 
the  wall.  The  weatherproof,  easy-wiring  R type  is  especially  adapted 
to  billboard  lighting. 


Standard  B-Heel  Type 
For  use  with  any  of  the 
Ivanhoe  Holders  shown 
on  next  page. 


R Type  with  Solid  Top 
Containing  Porcelain  Socket 
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Ivanhoe  Metal  Reflectors 

Ivanhoe  Glass-Top  Reflectors;  Dome  Type 

For  75,  100,  ISO  and  200- watt  Mazda  C Lamps 

These  reflectors  are  made  only  in  the  standard  Dome 
Type.  The  contour  of  the  Glass-Top  ^Reflectors  conforms 
to  that  of  the  RLM  Standard  Dome  Reflectors.  Glass-Top 
Reflectors  are  porcelain-enameled,  green  outside  and  white 
inside.  The  metal  part  of  the  reflector  is  one  compact  piece, 
the  form  and  the  heel  being  connected  by  substantial  legs 
rigidly  welded. 

A glass  section  of  good  quality  opal  glass  of  light  density 
GU“-T°P  and  excellent  diffusing  properties  permits  a portion  of  the 

Por  JrrdVft  th« ' "i v.nho*  HSht  to  be  transmitted  above  tbe  hanging  height  of  the 
Holder*  for  B-Heel  Reflectors  reflector. 


Characteristic  Distribution 


Combination  Outlet  Box  Cover  and  Receptacle 


This  Combination  Outlet  Box  Cover 
and  Medium  Base  Receptacle  can  be 
used  with  any  standard  deep  outlet  box 
of  the  dimensions  indicated.  It  pro- 
vides means  for  mounting  reflectors 


with  254-inch.  B-heels  flush  against  the 
ceiling.  The  bayonet  slots  permit  the 
removal  or  attachment  of  the  cover  by 
simply  loosening  or  tightening  the  hold- 
ing screws. 


Holders  for  B-Heel  Reflectors 

These  holders  offer  a solid,  workmanlike  method  of  suspending  B-heel  reflectors.  They  are  convenient  to 
wire  and  install,  as  they  can  be  put  into  place  whenever  convenient,  independent  of  the  reflectors. 

For  Medium-Base  Lamps  and  Reflectors  with  234-tach  Fitters 


Ivanhoe  Opal 
Lamp  Caps 


No.  902 

No.  902  is  a steel  holder 
finished  In  green  paint  The 
top  band  of  tbe  holder  at- 
taches to  the  shade-holder 
groove  of  a porcelain  or  com- 
position socket,  and  the 
bottom  band  fits  around  the 
B heel  of  the  reflector. 


This  illustrates  how  the 
cover  of  the  holder  is  raised 
on  the  pipe  in  order  to  wire 
the  holder,  and  clamp  it  to 
the  B-heol. 


No.  822 

This  is  a porcelain  socket 
holder,  tapped  at  the  top  for 
a half-inch  conduit.  It  at- 
taches to  tbe  B heel  by 
means  of  three  clamps 
which  are  locked  into  place 
by  a ring. 

This  holder  can  also  - be 
obtained  with  Pull- Chain  or 
Lock  Socket 


No.  824 

No.  824  Is  the  same  in 
design  as  No.  822,  but  pro- 
vided with  a green  weather- 
proof  porcelain -enameled 
canopy.  The  socket  is  wired 
by  releasing  the  look  nut. 
and  raising  the  canopy  on 
the  conduit  or  drop  cord. 

This  holder  can  also  be 
obtained  with  Pull-Chain  or 
Lock  Socket 


No.  884 

This  s-t-screw  holder  is 
tapped  at  the  top  for  a half- 
inch conduit.  It  Is  finished 
In  green  porcelain -enamel, 
and  conta’ns  a porcelain 
socket.  Three  set  screws  at- 
tach the  holder  to  the  B 
heel,  and  each  screw  Is  pro- 
vided with  a tension  spring 
wire  to  prevent  its  being 
loosened  by  vibration. 


For  Mogul-Bate  Lamps  and  Reflectors  with  3 4 -inch  Fitters 


No.  622 


This  is  a porcelain  socket 
holder,  tapped  at  the  top  for 
a half-inch  conduit.  It  at- 
taches to  the  B-heel  by 
means  of  three  clamps, 
which  are  locked  Into  place 
by  a ring. 


No.  705 

Tills  is  a green  porcelain - 
enameled  set-screw  holder 
containing  a porcelain  socket. 
It  is  tapped  at  the  top  for  a 
half -Inch  conduit,  and  at- 
taches to  the  B-heel  by  two 
lugs  and  a set  screw.  The 
screw  is  provided  with  a ten- 
sion spring  wire  to  prevent 
its  being  loosened  by  vibra- 
tion. 


No.  672 

Ns.  672  is  the  same  In  de- 
sign as  No.  622,  but  pro- 
vided with  a green  weather- 
proof  porcelain -enameled 
canopy.  The  socket  is  wired 
by  releasing  the  lock  nut, 
and  raising  the  canopy  on 
the  conduit. 


Holders  including  sockets  can  be  supplied  with  lamp-grip  sockets  if  so  dsslred 


The  Ivanhoe  Opal  Lamp  Cap  is 
made  of  Genco  glass,  which  com- 
bines splendid  diffusions  with  low 
absorption.  This  cap  improves 
the  illumination  by  hiding  the 
filament  and  cutting  down  glare. 
It  is  designed  particularly  for 
use  with  reflectors,  both  glass 
and  steel,  which  do  not  give  suf- 
ficient eye  protection. 


Opal  Lamp  Cap  Attached  to 
Mazda  C Lamp  with  Spring 
Wire  Holder. 
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Ivanhoe  Commercial  Lighting  Units 


Patent 
Applied  for 


The  IVANHOE  KELDON 


The  Keldon  is  a totally  enclosed,  semi-indirect  commer- 
cial lighting  unit.  It  is  recommended  for  stores,  offices, 
schools,  hospitals  and  other  places  where  diffused  light 
of  high  intensity  is  needed  at  desks  and  tables  for  close 
work,  or  at  counters  and  cases  for  the  examination  of 
goods  displayed  for  sale. 

The  glass  globe  of  the  Keldon  is  blown  in  one  piece 
and  enameled  on  the  sides  and  bottom.  Light  diffusion 
equal  to  that  of  the  best  heavy  density  glass  bowls  is  ob- 
tained. The  contour  of  the  globe,  density  of  the  enamel 
and  the  position  of  the  lamp,  all  help  reduce  the  bright- 
ness of  the  unit  and  thus  make  possible  light  of  high  in- 
tensity, without  uncomfortable  glare  from  its  source. 

The  Keldon  can  be  supplied  with  the  glass  bottom  cap 
shown  on  the  ceiling  type,  or  with  the  solid  metal  bottom 
cap  shown  on  the  suspension  type. 

DISTINCTIVE  FEATURES 

The  Keldon  affords  two  great  advantages  in  its  use. 

1st.  Being  totally  enclosed,  the  Keldon  does  not  suffer  reduced  efficiency  through  the 
accumulation  of  dust  and  dirt  on  the  lamp  or  inside  the  globe.  Dust  that  may  collect 
on  the  exterior  can  be  quickly  removed  from  the  smooth  glass  surface  with  a moist  cloth. 

2nd.  The  Keldon  is  unique  in  the  enclosed  glass  unit  line,  in  that  the  lamp  can  be 
removed  or  replaced  without  disturbing  the  globe  itself.  The  lamp  and  socket  are  made 
quickly  accessible  by  the  removal  of  the  bottom  cap. 


The  Keldon 
Ceiling  Type 

Por  use  with  9 or  10  foot  ceilings 
where  the  use  of  semi-indirect  lighting 
has  formerly  been  impractical  because 
of  the  lack  of  proper  distribution  of 
light  on  the  ceiling. 


The  Keldon 
Suspension  Type 
For  use  where 
ceilings  are  high. 


Patent 
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The  IVANHOE  ACE 

The  Ivanhoe  ACE  an  enclosing  unit  for  commercial  Hghting  to  be  used 
with  MAZDA  C lamps.  It  is  made  of  one  piece  of  crystal  glass  enameled  with 
a special  enamel  which  is  fired  on  the  upper  surface  and  edge  in  a very  dense 
coat  to  reflect  the  light  downward,  and  on  the  outer  surface  of  the  bowl  in  a 
coat  sufficiently  dense  to  diffuse  the  light  and  prevent  glare  with  very  little 
light  absorption. 

SUITABLE  FOR  MANY  LOCATIONS 

The  ACE  is  a very  efficient  unit  for  commercial  lighting  and  is  highly  rec- 
ommmended  for  serving  lamps  in  stores,  assembly  halls,  school  rooms,  offices, 
hotels,  churches,  banks,  theatres,  automobile  display  rooms  and  many  other 
locations  where  a highly  efficient  unit  of  pleasing  appearance  for  distributing 
light  both  above  and  below  its  mounting  plane  is  required. 

The  IVANHOE  TROJAN 

The  Ivanhoe  TROJAN  is  an  enclosing  unit 
made  in  four  sizes  to  serve  MAZDA  Lamps 
up  to  and  including  the  500-watt  size.  The 
TROJAN  is  made  of  one  piece  of  light  density 
Genco  glass  of  high  diffusing  quality  and  low 
light  absorption. 

Having  no  exposed  inside  surfaces  the  TROJAN  is  practically  dirt-proof 
and  inside  cleaning  is  seldom  required.  Outside  cleaning  is  easily  accom- 
plished because  of  the  continuous  lines  and  smooth  surface  of  the  glass. 

WHERE  THE  TROJAN  CAN  BE  USED 

The  Ivanhoe  TROJAN  is  especially  suitable  for  commercial  lighting.  Dis- 
tributing diffused  light  both  above  and  below  the  mounting  plane,  it  produces 
a pleasing  luminous  effect  in  all  directions  without  sharp  shadows  or  lines  of 
contrast.  The  TROJAN  is  a most  efficient  unit  for  the  illumination  of  stores, 
offices,  assembly  halls,  hotels,  cafeterias,  churches,  display  rooms,  school 
rooms,  banks  and  other  locations  where  an  opal  enclosing  unit  of  pleasing  lines 
is  desired. 
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Ivanhoe  Glassware  for  Home  Lighting 

The  IVADINE 

The  Ivanhoe  Ivadine  supplies  that  combination  of 
abundant  light  and  soft  color  tints  so  desirable  in  din- 
ing room  illumination,  yet  heretofore  difficult  to  se- 
cure. When  the  Ivadine  is  lighted  a cone  of  white  light 
completely  floods  the  table.  The  remainder  of  the  room 
is  toned  with  a soft,  warm  light  which  brings  table, 
furnishings  and  decorations  into  pleasing  harmony. 

Lighted  or  unlighted,  the  Ivadine,  with  any  of  its 

No.  5141— oid  No.  1343 crystal  out.  with  soieDe  decorations,  is  a beautiful  ornament  of  distinctive 

D«or.tion.ENo.t337>rMoro^Gio^ov^e.  lines  and  style. 

Below  are  several  illustrations  showing  characteristic  shapes  in  which  Ivanhoe  glassware  is  made 
for  the  home.  There  are  many  color  designs  regularly  applied  to  these  shapes,  only  one  of 
which  is  shown  here.  Send  for  Ivanhoe  catalogues  on  Rozelle  glassware,  containing  all  designs 
made. 


No.  296K  No.  5135*4  No.  S1MJ4  No.  521*4 

Roxello  291  Rozelle  291  Rozelle  291  Rozelle  291 
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Sell  Lighting  by  “Fields” 

And  Cultivate  Each  Field! 

Ever  since  its  organization,  the  National  Lamp  Works  has 
held  firmly  to  the  belief  that  the  lamp  business  could  best  Be 
promoted,  not  by  attempting  to  stimulate  the  lighting  field  as 
a whole,  but  by  subdividing  the  whole  field  into  smaller  special- 
ized fields,  and  putting  concentrated  effort  behind  each  field. 


The  success  of  this  policy  within  the 
lighting  field  is  indicated  by  the  fact  that 
more,  rather  than  less  specialization,  has 
been  the  rule  as  time  has  gone  on.  The 
result  has  been  that  more  and  more  con- 
cerns have  been  enabled  to  successfully 
build  their  businesses  around  lighting! 

Today,  more  than  ever  in  its  history, 
we  recommend  to  every  central-station, 
jobber,  contractor-dealer,  or  anyone 
who  has  to  do  with  the  sale  of  lighting. 


the  concentrated  cultivation  of  such 
clearly  defined  fields  as  home  lighting, 
factory  lighting,  store  lighting,  sign 
lighting  and  many  others  that  even 
though  smaller  in  scope  promise  attrac- 
tive profit.  In  short,  to  build  business 
around  lighting  according  to  a logical, 
. well-defined  plan. 

In  this  space  it  is  possible  merely  to 
outline  the  three  principal  lighting 
fields. 


1— Factory  Lighting ! 


In  the  past,  the  man  who  sold  lighting  and  the 
man  who  bought  it  were  seriously  handicapped  by 
the  fact  that  they  were  working  on  a guesswork 
basis.  While  the  salesman  might  be  convinced  that 
the  lighting  was  inadequate  he  had  no  figures  on 


which  to  base  his  argumerft,  Today,  thanks 
to  the  Foot- Candle  Meter,  he  can  take  the 
factory  owner  out  into  the  shop  and  show  him 
exactly  how  much  lighting  he  is  getting  at  this 
tool  or  that,  on  the  bench,  on  the  assembly 
floor,  or  wherever  better  light  may ' be  needed. 
He  is  further  aided  by  the  three  booklets:  “Illum- 
ination Design  Data”,  “What  an  Industrial  Lighting 
Salesman  Should  Know”  and  “The  Great  Dis- 
covery.” Of  these,  “Illumination  Design  Data”  de- 
serves particular  notice  because  it  enables  the  light- 
ing salesman  to  plan  correct  lighting  with  a mini- 
mum of  effort.  Practically  all  of  the  figuring  is  done 
in  advance.  The  three  booklets  and  the  Foot-Candle 
Meter  are  the  most  effective  tools  that  have  ever 
been  put  in  the  hands  of  the  lighting  salesman. 
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3 — Store  Lighting! 


There  is  no  town,  large  or  small,  without  its  quota 
of  poorly  lighted  stores.  These  stores  are  easy  to 
find — they  are  in  fact  self-announcing,  but  like  any 
of  the  elements  in  any  other  lighting  field  they  have 
to  be  cultivated.  Somebody  has  to  concentrate  on 
store  lighting  and  then  wear  out  shoe  leather  mak- 
ing calls.  Realizing  the  need  for  a definite  plan  of 
procedure,  the  National  Lamp  Works  has  worked 
out  a complete  campaign,  which  is  furnished  to 
dealers  as  a “Prospectus  for  Store  Lighting  Cam- 
paign/’ Another  prospectus  deals  with  window 
lighting  alone,  and  another  with  sign  lighting. 


Your  Sales  Division  Will  Help  You 


Your  Sales  Division  of  National  Lamp  Works  stands 
ready  at  all  times  to  help  you  with  window  trims,  store 
decoration  and  sales  material  for  any  campaign  you  have 
definitely  in  mind.  All  of  the  plans  have  been  tried  and 
found  workable  and  profitable.  There  is  no  need  for  you 


to  attempt  to  “go  it  alone”  when  this  material  is  at  hand 
all  ready  for  you  to  use.  Co-operate,  now , with  the  Sales 
Division  of  the 'National  Lamp  Works  that  supplies  your 
lamps.  National  Lamp  Works  of  General  Electric  Co.,  300 
Nela  Park,  Cleveland,  Ohio. 


2— Home  Lighting / 

We  fully  realize  that  it  doesn’t  help  you  to  know 
that  there  are  old  houses  in  your  neighborhood  soon 
to  be  wired,  that  there  are  new  houses  just  now 
reaching  the  wiring  stage,  that  additions  and  alter- 
ations are  constantly  being  made — unless  you  know 
also  how  to  turn  these  facts  into  sales.  We  have 
prepared  definite  prospectuses  that  not  only  tell 
you  what  to  do,  but  just  how  to  do  it.  “Refixturing 
the  Home”  is  one.  “House  Wiring  Campaign”  is 
another.  And  there  is  further  valuable  information 
in  the  booklet  “To  Help  You  Sell.” 
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Coordinated 

Service 


SERVICE  has  been  defined  as  “Work 
done  for  the  benefit  of  others,”  and  it  is 
for  the  benefit  of  our  jobbers  and  dealers 
as  well  as  for  the  general  public  that  the  co- 
ordinated service  between  our 
factories,  home  office,  and  por  Your 


The  Home  Office  at  Harrison  is  composed 
of  many  departments,  all  having  the  common 
watchword,  “Service.”  They  earnestly  invite 
any  requests  whatsoever  to  be  of  assistance  to 
jobbers,  dealers  or  custom- 
information  ers.  It  is  the  policy  of  our 


sales  offices  has  been  estab- 
lished. It  is  by  such  coordi- 
nation  and  cooperation 
among  all  these  that  the  buy- 
ers of  lamps  can  be  more 
efficiently  and  satisfactorily 
supplied. 

The  list  on  the  opposite 
page  gives  the  addresses  of 
our  numerous  sales  offices, 
and  the  cities  in  which  ware- 
house stocks  of  lamps  are 
found.  These  offices  have  as 
their  most  particular  func- 
tion, the  assisting  of  jobbers 


Not  Advertising  But  Engineering  Facts 


BULLETINS  on  lighting  are  constantly  be- 
ing printed  for  your  information.  They 
are  not  technical,  yet  they  contain  a gold  mine 
of  absolute  fact.  Every  engineer  who  faces 
the  solution  of  lighting  problems  will  have 
these  booklets  sent  to  him  if  he  requests  that 
his  name  be  placed  on  the  mailing  list. 

These  bulletins,  prepared  by  practical  engi- 
neers of  wide  experience,  comprise  a most  com-, 
prehen sive  work  on  lighting.  They  are  issued 
from  time  to  time,  ana  revised  when  necessary. 
Their  contents  will  always  be  up  to  the  minute, 
for  they  are  the  result  of  systematic  investiga- 
tion on  the  part  of  the  authors,  who  have 
studied  conditions  as  they  exist,  and  who  con- 
tinue to  keep  in  touch  with  all  changes. 

The  mastery  of  the  subjects  covered  is 
strengthened  by  additional  features,  such  as 
.sypnosis  of  the  text  of  each  bulletin,  and  the 
index  numbers,  which  keep  related  subjects  in 
logical  order.  Of  particular  note  is  the  in- 
clusion of  a list  of  all  important  articles  pub- 
lished in  technical  and  trade  journals  during 
recent  years,  on  the  subjects  covered  by  the 
bulletins.  This  series  of  publications  is  an 
achievement,  and  any  of  tnem  is  yours  for 
asking. 


Sales  Department  to  help 
every  merchant  associated 
with  us  to  be  a better  mer- 
chant, not  merely  to  be  a bet- 
ter seller  of  lamps.  With 
this  idea  in  mind  specialists 
and  officials  are  constantly 
going  out  into  the  field  to  give 
jobbers  and  dealers  the  bene- 
fit of  their  accumulated 
knowledge  of  merchandising. 

The  Stock  and  Traffic  De- 
partment keeps  its  finger  on 
the  pulses  of  demand  and 


and  dealers  in  their  relations 
with  their  customers,  and 
work  with  the  warehouses  to 
insure  the  earliest  possible 
delivery  of  orders. 

It  is  the  work  of  our  fac- 
tories in  ten  cities,  scattered 
from  coast  to  coast,  to  keep 
our  lamps  up  to  the 
MAZDA  Service  Standard 
of  quality  while  maintaining 
an  adequate  quantity  of  pro- 
duction. Every  lamp  goes 
through  about  ten  inspec- 
tions before  being  sent  to 
our  a g e n ts.  Everything 
humanly  possible  is  done  to 
insure  satisfactory  lamps  for 
our  consumers. 


Look  These  Titles  Over: 

Artificial  Daylight  For  Merchandising. 

Calculations  of  the  Lighting  Installation. 

Commercial  Photometry. 

Edison  Mas  da  Lamps — Theory  and  Char- 
acteristics. 

Edison  Masda  Lamp  for  Stereopticon  Service. 

Edison  Miniature  MAZDA  Lamps , Standard 
vs.  Special. 

Effect  of  Color  of  Walls  and  Ceilings  on 
Resultant  Illumination. 

Illumination  and  Production. 

Incandescent  Lamp — Its  History. 

Light  and  Safety. 

Lighting  of  Schools. 

Maintenance  of  the  Lighting  System. 

Medical  Lighting — Including  Hospitals  & 
Dental  Offices. 

110  vs.  220  Volt  Circuit  from  the  Standpoint 
of  Lighting  Service. 

The  Lighting  of  Armories  and  Gymnasiums. 

The  Lighting  of  Coal  Mines. 

The  Lighting  of  Office  Buildings  and  Draft- 
ing Rooms. 

The  Lighting  for  Outdoor  Sports. 

The  Lighting  of  Piers  and  Warehouses. 

The  Lighting  of  Printing  Plants. 

The  Lighting  of  Shoe  Factories. 

The  Lighting  of  Show-Windows  and  Show- 
Cases. 

The  Lighting  of  Textile  Mills. 

The  Manufacture  of  the  Edison  MAZDA 
Lamp. 


supply  — consumption  and 
production.  It  is  always 
studying  the  requirements 
of  every  part  of  the  country 
and  regulating  manufacture 
and  distribution  of  lamp 
stocks  to  comply  with  those 
requirements. 

The  Commercial  Egineering 
Department  is  constantly  in- 
vestigating the  necessity  for 
new  developments  in  types 
and  kinds  of  lamps.  It  forms 
with  the  Stock  and  Traffic 
Department  a linking  be- 
tween the  factories  and  the 
sales  organization. 
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In  addition  to  the  bulletin  service  of  the 
Lighting  Service  Department  this  department' 
investigates  and  recommends  various  lay-outs 
of  lighting  installation  and  every  manner  of 
improvement  in  the  application  of  lamps  and 
lighting  units.  It  frequently  sends  out  lecturers 
on  applied  illumination  to  show  how  good 
lighting  may  be  efficiently  and  economically 
supplied. 

The  Department  of  Publicity  by  means  of 
national  advertising  campaigns  and  use  of  dis- 
play material,  publications  and  the  like,  effects 
a tie-in  between  advertising  that  is  nationally 
known  and  the  direct  appeal  to  local  purchas- 
ers of  lamps.  The  department  is  anxious  to  be 


of  assistance  to  jobbers  and  dealers,  either  by 
sending  them  any  of  the  stock  publicity  which 
is  listed  in  the  Edison  Sales  Builder  or  by  giv- 
ing them  special  service  in  the  way  of  displays, 
advertisements,  or  campaigns  prepared  for 
their  individual  needs  and  conditions. 

The  Edison  Sales  Builder,  which  is  the  or- 
gan of  the  Edison  Lamp  Works,  keeps  all 
jobbers  and  dealers  in  touch  with  all  our  plans 
of  advertising  and  merchandising,  and  will  as- 
sist any  jobber  or  dealer  in  building  a profit- 
able business  in  Edison  Mazda  Lamps  and 
other  electrical  merchandise. 

if  you  arm  not  moiling  MAZDA  lamp m,  writm  our  nmarmmt  of  Hem  for 
furthmr  information  on  thm  adoantagmm  of  thim  eoordinatmd  mmroiem 


EDISON  LAMP  WORKS  OF  GENERAL  ELECTRIC  COMPANY 

GENERAL  SALES  OFFICE.  *HARRISON,  N.  J. 


Atlanta,  Ga.,  Citizens  and  Southern 
Bank  Building. 

Baltimore,  Md.,  Lexington  Street 
Building. 

Birmingham,  Al^.,  Brown  - Marx 
Building. 

♦Boston,  Mass.,  84  State  Street 

Buffalo,  N.  Y.,  Electric  Building. 

Butte,  Mont.,  Electric  Building. 

Charleston*  W.  Va.,  Charleston  Na- 
tional Bank  Building. 

Charlotte,  N.  C.f  Commercial  Na- 
tional Bank  Building.  • 

Chattanooga,  Tenn.,  James  Building. 

♦Chicago,  III.,  Monadnock  Building. 

♦Cincinnati,  Ohio,  Provident  Bank 
Building. 

Cleveland,  Ohio,  Illuminating  Build- 
ing. 

Columbus,  Ohio/ The  Hartman  Build- 
ing. 

Dayton,  Ohio,  Dayton  Savings  and 
Trust  Building. 

♦Denver,  Colo.,  First  National  Bank 
Building. 

Des  Moines,  Iowa,  Hippee  Building. 

Detroit,  Mich.,  Dime  Savings  Bank 
Building. 

Duluth,  Minn.,  Fidelity  Building. 

Elmira,  N.  Y.,  Hulett  Building. 

Erie,  Pa.,  Commerce  Building. 

Ft.  Wayne,  Ind.,  1600  Broadway. 

Grand  Rapids,  Mich.,  Commercial 
Savings  Bank  Building. 

Hartford,  Conn.,  Hartford  National 
Bank  Building. 

Indianapolis,  Ind.,  Traction  Terminal 
Building. 


SALES  OFFICES: 

Jacksonville,  Fla.,  Heard  National 
Bank  Building. 

Joplin,  Mo.,  Miners  Bank  Building. 
♦Kansas  City,  Mo.,  Dwight  Building. 
Knoxville,  Tenn.,  Burwell  Building. 
Little  Rock,  Ark.,  Southern  Trust 
Building. 

♦Los  Angeles,  Calif.,  Corporation  Build- 
ing, 724  S.  Spring  Street. 

Louisville,  Ky.,  Starks  Building. 
Memphis,  Tenn.,  Exchange  Building. 
Milwaukee,  Wis.,  Public  Service 
Building. 

♦Minneapolis,  Minn.,  410  Third  Ave- 
nue, North. 

Nashville,  Tenn.,  Stahlman  Building. 
Newark,  N.  J.,  Wiss  Building. 

New  Haven,  Conn.,  Second  National 
Bank  Building. 

*New  Orleans,  La.,  Maison- Blanche 
Building. 

♦New  York,  N.  Y.,  Equitable  Building, 
120  Broadway. 

Niagara  Falls,  N.  Y.,  Gluck  Building. 
Omaha,  Neb.,  Electric  Building. 
♦Philadelphia,  Pa.,  Witherspoon 
Building. 

EDISON  LAMP  FACTORIES: 

Ampere  N.  J. 

Belleville  N.  J. 

East  Boston  Mass. 

Ft.  Wayne  ? Ind. 

Harrison  N.  J. 

New  Brunswick  N.  J. 

Newark  N.  J. 

Oakland  - Calif. 

St.  Louis  Mo. 

Scranton  Pa. 


♦Pittsburgh,  Pa.,  Oliver  Building. 

♦Portland,  Ore.,  Electric  Building. 

Providence,  R.  I.,  Turks  Head  Build- 
ing. 

Richmond,  Va.,  Virginia  Railway  and 
Power  Building. 

Rochester,  N.a  Y.y  Granite  Building. 

♦St.  Louis,  Mo.,  Pierce  Building. 

♦Salt  Lake  City,  Utah,  Newhouse 
Building. 

♦San  Francisco,  Cauf.,  Rialto  Building. 

Schenectady,  N.  Y.,  G.  E.  Works. 

Seattle,  Wash.,  Colman  Building. 

Spokane,  Wash.,  Paulsen  Building. 

Springfield,  Mass.,  Third  National 
Bank  Building. 

Syracuse,  N.  Y.,  Onondaga  County 
Savings  Bank  Building. 

Toledo,  Ohio,  Spitzer  Building. 

Washington,  D.  G,  Commercial  Na- 
tional Bank  Building. 

Worcester,  Mass.,  State  Mutual 
Building. 

Youngstown,  Ohio,  Stambaugh  Build- 
ing. 

♦For  Texas,  Oklahoma  and  Arizona 

business,  refer  to  Southwest  General 

Electric  Company. 

♦Dallas,  Texas,  Interurban  Building. 

♦El  Paso,  Texas,  500  San  Francisco 
Street. 

♦Houston,  Texas,  Third  and  Washing- 
ton Streets. 

♦Oklahoma  City.,  Okla.,  1 West 
Grande  Ave. 

♦San  Antonio,  Texas,  State  National 
Bank  Building. 


♦Stock  of  lamps  at  these  points. 
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When  you  buy  Westinghouse  Mazda 
Lamps,  whether  Large  or  Miniature,  not 
only  do  you  obtain  a high  quality  product, 
but  you  also  secure  the  services  of  our  illu- 
minating .engineers  in  any  lighting  prob- 
lem, no  matter  how  large  or  how  small  it  is. 

We  have  in  this  way  helped  innumerable 
industrial  plants  and  commercial  buildings 


to  secure  better  and  more  efficient  illumi- 
nation. 

Westinghouse  Miniature  Mazda  Lamps 
are  well  known  for  their  careful  rugged 
construction.  There  is  a Westinghouse 
Mazda  Lamp  for  every  Automobile  light- 
ing purpose  and  for  every  flashlight  need. 

Complete  stocks  of  practically  every  type, 
size  and  voltage  are  carried  in  warehouses 
throughout  the  country. 


I f Wl  WESTINGHOUSE  LAMP  COMPANY  [ \A/  \ 

I I Ww  I 16  5 BROADWAY,  NEW  YORK  CITY  I WW  I 

| % lntfhou.W'N  M \ M 

I 5alc«  Offices  and  Warehouses  Throughout  the  Country 

I FOR  CANADA — CANADIAN  WESTINGHOUSE  CO.,  LIMITED,  HAMILTON,  ONTARIO 

Westinghouse 


WESTINGHOUSE  MAZDA  LAMPS 


For  Standard  Lighting  Service 


S-19  Bulb 
40  * 50 
Watts 


S-19  Bulb 
25  & 50  Watts 
Mill  Type 


8-21  Bnlb 
60  Watte 


PS-2©  Bnlb 
50  Watte 
White  Maria 
Lamp 


PS-22  Bnlb 
95  Watte 


V/ 

PS-25  Bulb 
100  St  150 
Watte 


For  Automobile  and  Flashlight  Lighting  Service 
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ANDERSON  SELF-ADJUSTING  ARMS 


Patented  Method  of  Wir- 
ing inside  of  the  Friction 
Joints  Approved  by  the  Na- 
tional Board  of  Underwriters. 


Style  8c. 

Just  one  of  hundreds  of 
combinations  possible  with 
Anderson  Friction  Disc 
Joints. 


They  STAY  PUT  Wher- 
ever Pushed. 


In  the  accompanying  illustration  is 
shown  the  ceiling  joint,  the  principle 
of  this  type  applying  to  the  scores  of 
combination  joints  and  sizes  already 
in  use.  The  maximum  frictional  re- 
sistance is  obtained  by  having  the 
point  of  contact  at  the  extreme  outer 
edge  of  the  discs.  The  hollowed-out 
centers  produce  a resilient  tension 
which  remains  constant  for  years 
without  readjusting.  The  clamping 
screws  pass  through  one  disc  and 
screw  through  the  opposite  disc. 
The  nut  locks  the  adjustment  per- 
manently. 


CONCENTRATION  IS  EFFICIENCY  AND  ECONOMY 


LOCALIZED  LIGHTING  CORPORATION 

540  West  58th  Street  New  York,  N.  Y. 
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The  Largest  Selling  Line  of 


- BRtfSCOLITI 


Parchment  shade  for  living 
room— a complete  line  for  Bras- 
colites. 


TYPE  W.  F. 


HE  quality  established  and  maintained  in  Brascolite  iFix- 
A^tures  has  become  standard  in  the  lighting  field.  Jobbers,  job- 
bers’ salesmen  and  retailers  have  come  to  understand 
through  experience  that  buyers  want  just  the  qualities  which  they 
have  been  able  to  find  always  in  Brascolite  Fixtures. 

There  are  no  other  fixtures  just  as  good. 

Appearance,  compactness,  efficiency,  and  quality  in  materials  and  workmanship 
mark  every  fixture  produced  under  our  trade  names. 

Moreover,  every  article  produced  by  us  is  backed  by  willing  service — a desire  to 
achieve  even  more  satisfactory  relations  throughout  the  lines  which  our  products 
follow — the  jobber,  the  dealer  and  the  user. 

A catalog  and  price  list  of  our  complete  line  of  fixtures  will  be  sent  to  you  promptly 
upon  request. 


LUMINOUS  UNIT  COMPANY 

Division  of  the  St.  Louis  Brass  Mfg.  Co. 

Saint  Louis,  U.  S.  A. 


New  York 
Minneapolis 


Denver 

Boston 


Atlanta 
New  Orleans 


Branch  Offices 

Cincinnati 
Philadelphia 


Chicago 

Pittsburgh 


Detroit 

Seattle 


Kansas  City 
Los  Angeles 


Canadian  Diatribvtora  : NORTHERN  ELECTRIC  CO.,  Ltd.,  Montreal 
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Aglite 

All  Glass 

Cross  section  view  showing  the  perfect 
insulation  of  the  Aglite.  Note  the  sim- 
plicity and  ruggedness  of  construction — 
no  splicing  of  wires  necessary.  Special  pull 
switch;  capacity,  660  Watts. 


This  light  gives  100  hours  of  service 

for  1 cent — useful  in  bedrooms  and 
nurseries. 


Designed  with  particular  regard  for  sani- 
tation and  cleanliness — essential  in  all  mod- 
ern hospitals. 


Lighting  Fixtures  in  the  World 


Fixtures  for 
Every  Purpose 


Industrolite 


This  fixture  is  ideal  for  factory  light- 
ing— kills  the  glare  and  protects  work- 
men’s eyes. 


Jack-0 

Lantern 


E-lite 


Designed  for  use  in  the  home — a higlify 
efficient,  decorative  two-piece  glass  unit. 


Aglite 

All  Glass 


P 


The  fixtures  illustrated  here  are  only  a portion 
of  our  line.  Every  trade  marked  name  has  won  an 
enviable  reputation  on  sheer  merit.  A complete 
catalog  of  every  fixture  we  make  will  be  sent  upon 
request  together  with  price  list. 
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House  Bracket 


Strain  Insulator  Clevis 


Choke  Coll  and  Arrester 


Transformer  Pin 


LINE  MATERIAL  COMPANY 
SOUTH  MILWAUKEE,  WIS. 

Eastern  Branch — Albany,  N.  Y. 


Bolt  Clevis 


LINE: 


Out'Door  Electrical  Devices 

Street  Fixtures  and  Accessories 
Mast  Arms,  Pulleys,  Hangers,  Etc. 
House  and  Pole  Brackets 
Service  and  Secondary  Racks 
Primary  and  Secondary  Fuses  and  Switches 
Farm  Line  and  High  Tension  Units 
Pole  Line  Hardware 


Service  Rack 


Screw  Rack 


“Made  as  the  Practical  Man  Wants  Them  Made” 


Ground-Cap  and  Point 


1 

/a 

WM  jjjlji! 

m 
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Safety  Switches 


SQUARE  D Safety  Switches  eliminate  all  danger  of 
accidents  and  fire  due  to  open  knife  switches. 

Nothing  complicated — nothing  to  wear  out  or  get 
out  of  order.  Just  a simple,  easily  operated  safety 
device.  The  switch  unit  is  completely  enclosed  in  a 
metal  box  provided  with  a hinged  cover.  The  switch 
is  easily  operated  by  a handle  on  the  outside  of  the 
box.  A safety  locking  off  device  prevents  careless 
closing  of  the  switch  when  anyone  is  working  on  the 
line  or  the  equipment  controlled  by  the  switch,  thus 
protecting  workmen  against  death  or  serious  injury 
caused  by  accidental  starting  of  machinery. 

Cover  can  also  be  locked  shut  to  prevent  unauthor- 
ized persons  overfusing  the  switch  or  in  any  way 
tampering  with  the  connections. 


Square  D Switches  in  a sugar  refining  plant. 


SQUARE  D COMPANY 

DETROIT,  MICH.,  U.  S.  A. 
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Square 

Safety  Switches 


SQUARE  D Safety  Switches  are  built  in  two,  three, 
and  four-pole  types,  in  standard  voltages  of  125, 
250,  500  AC  and  600  volts,  and  in  capacities  from 
30  to  1 200  amperes  inclusive.  There  are  more  than 
300  different  types  and  sizes — a switch  for  every  re- 
quirement. 

The  quick-break  mechanism  with  which  these 
switches  are  provided  is  positive  and  insures  a simul- 
taneous break  at  all  blades.  Great  durability  is  thus 
assured. 

• 

All  boxes  contain  ample  wiring  space  and  are  fur- 
nished with  convenient  knockouts  in  back  and  side. 
By  the  insertion  of  the  proper  end  plate,  the  switch 
can  be  adapted  to  any  style  of  wiring  instantly. 

SQUARE  D Safety  Switches  are  shipped  com- 
pletely assembled  ready  for  immediate  installation. 


Dead  Front  Switchboard.  The  Paraffine  Companies. 


SQUARE  D COMPANY 

DETROIT,  MICH.,  U.  S.  A. 


m 


Catalog  on  Request 
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Square 

Safety  Switches 
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Testing  Automobile  Motors.  A Square  D Switch  on  every  stand. 

SQUARE  D Safety  Switches  are  listed  as  standard  for  both  fire  and  accident  preven- 
tion by  the  Underwriters’  Laboratories  of  the  National  Board  of  Fire  Underwriters. 
They  meet  the  requirements  of  the  National  Electrical  Safety  Code  of  the  Bureau 
of  Standards,  Dept,  of  Commerce,  Washington,  D.  C.,  and  are  sanctioned  by  the 
Workmen’s  Compensation  Bureau. 


New  York 
Pittsburgh 
Atlanta 
St.  Louis 


SQUARE  D COMPANY 

DETROIT,  MICH.  U.  S.  A. 


Philadelphia 
San  Francisco 


Chicago 
Cleveland 
Milwaukee 
Toronto,  Can. 
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There  is  nothing  unusual  in  safety  switches — or,  should 
we  say,  safety  in  switches. 


Some  think  that  a safety  switch  is  a highly  specialized 
and  mysterious  article,  calling  for  a great  deal  of  exploita- 
tion and  explanation. 

Nothing  is  farther  from  the  truth. 

The  enclosing  of  a switch,  with  external  operation  and 
interlocking  safety  features  is  to  the  switch  what  a guard  is 
to  a buzz  saw.  It  is  what  fire  or  accident  insurance  is  to 
the  factory  or  individual — and  it  is  just  as  essential. 

It  is  just  as  inconsistent  to  have  an  open  knife  switch  as  it 
is  to  have  an  open  elevator  shaft,  which  in  its  own  way  in- 
vites accident  and  disaster. 

Here  are  the  features  which  the  contractor  or  industrial 
plant  specifies  to  insure  absolute  safety  and  a modern 
installation : 

A— A switch  enclosed  in  a box  externally  operated. 

B — Interlocking  features  making  it  impossible  for  the  operator 
to  open  on  a live  closed  switch  or  to  close  switch  with 
cover  open. 

C — The  strongest  possible  switch  inside  the  box,  since  an 
enclosed  switch  doing  its  work  day  in  and  day  out,  farely 
^ opened  or  seen  must  be  mechanically  and  electrically 

super-efficient. 


THE  TRUMBULL  ELECTRIC  MFG.  CO.,  Plainville,  Conn. 
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Safety  in  Switches  is  the  most 
logical  form  of  insurance  a 
man  can  buy.  Life,  fire  and 
theft  insurance  are  a part  of 
everyday  business — a man  just 
naturally  and  logically  secures 
such  insurance  or  provides 
such  insurance. 


But  these  forms  of  insurance 
await  the  actual  happening  of 
the  thing  insured  against  to 
justify  the  insurance — to  com- 
pensate the  insured. 


Safety  in  Switches  is  just  that 
much  more  logical — it  insures 
against  accident  and  the  acci- 
dent doesn’t  happen. 


Most  other  insurance  is  an  invest- 
ment against  time.  Safety  in 
switches  buys  immediate  and  con- 
stant protection.  You  do  not  have 
to  lose  to  win. 


Google 


Digitized  by 


THE  TRUMBULL  ELECTRIC  MFC.  CO.,  Plainville,  Conn. 


If  it’s  Circle-teed  it’s  guaranteed 


New  York  Chicago  San  Francisco 

114  Liberty  St.  40  S.  Clinton  St.  595  Mission  St. 
Phi'adelphia  Boston 


2.  The  Box  is  open.  He  cannot  close 
the  Switch  until  cover  is  down.  Catch 
can  be  manipulated  when  necessary  for 
expert  to  test  line  with  cover  open. 


3.  This  switch  is  covered  by 
a ioo%  safety  shield.  He 
cannot  touch  a live  part. 
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/.  The  switch  is 
in  running  posi- 
tion. He  cannot 
open  box  until 
switch  is  in  ‘'off” 
position. 


The  line  is  complete.  All  requirements 
from  the  smallest  to  the  largest  sizes  can 
be  supplied  in  one  line  of  uniform  design 
and  construction — every  switch  a real 
“Safety  First”  device. 


Rule  24,  Section  A of  the  1921  National 
Electrical  Code,  makes  the  use  of  en- 
closed switches  for  service  entrance  man- 
datory and  recommends  that  they  be 
externally  operated  and  without  exposing 
the  live  parts  to  accidental  contact. 


Circle  T Safety  Switchee  combine  all 
theee  pointe — 

1.  They  are  externally  operated. 

2*  Cw  *J2Sot  be  oP«»»ed  untU  switch  is  thrown 
to  “OFF”  position. 

3.  Switch  contacts  cannot  be  closed  while  case 
is  open. 

4*  Switch  blades  and  fuses  are  dead  when  case  is 
open. 

S.  All  live  parts  may  be  shielded  when  case  Is 
open. 


Write  for  copy  **f"  of  booklet  taking  up 
vital  pointe  in  real  eafety  switch  con- 
struction. 
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COMPRO 

COMMERCIAL  PROTECTION 

CURRENT  PROOF  SWITCHES 


CLASS  B— OPEN 


CLASS  A— OPEN 


CLASS  B— CLOSED 

COMPRO  CURRENT  PROOF 
SWITCHES  AUTOMATICALLY 
PROTECT  THE  MEN  WHO  USE 
THEM. 

ABSOLUTELY  DEPENDABLE  IN 
OPERATION.  DESIGNED  TO  PRE- 
VENT ACCIDENTS. 

COMPLETELY  ENCLOSED  AND 
EXTERNALLY  OPERATED  ONLY. 
WORKMANSHIP  AND  QUALITY 
THE  BEST  OBTAINABLE. 

CLASS  A SWITCHES— ALL  SIZES 
ABOVE  30  AMPERES— PROVIDED 
WITH  A QUICK  BREAK  ATTACH- 
MENT SO  DESIGNED  AS  TO  BREAK 
THE  SWITCH  TO  A FULL  90  DE- 
GREES. 

CLASS  B SWITCHES  ARE  FUSED 
AT  THE  BOTTOM— RECOMMEND- 
ED BY  THE  AUTHORITIES  AS  THE 
BEST  METHOD  FOR  ENCLOSED 
SWITCHES. 

WRITE  TODAY  FOR  SPECIFIC  INFORMATION 


THE  WADSWORTH  ELECTRIC  MFC.  CO. 


INCORPORATED 


New  York  City 
30  Church  St. 


Chicago,  Illinois 
559  W.  Monroe  St 


COVINGTON,  KENTUCKY 
SiV  BRANCH  OFFICES  f7i 


Boston,  Mass. 
176  Federal  St. 


Pittsburgh,  Pa. 
422  First  Ave. 
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MUTUAL  ELECTRIC  AND  MACHINE  CO. 

DETROIT,  MICH. 
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TRADE  MARK  REGISTERED 


BULL  DOG 
Safety  Switches 

Externally  Operated 

Represent  the  highest  standard  in  safety  switch  construction. 
In  them  are  combined  all  those  superior  features  of  construc- 
tion that  have  always  identified  the  “Bull  Dog”  line  of 
Knife  Switches  and  a design  of  enclosure  and  external  op- 
eration that  insures  maximum  safety  and  service.  Yet  they 
are  moderately  priced.  Write  for  descriptive  literature  and 
discounts.  . 


TYPE  A 

Knife  Switches 

Not  merely  "a  switch” 
but  a better  switch— 

' the  best  we  honestly 
believe,  that  good  ma- 
terials, modern  manu- 
facturing methods  and 
expert  and  conscientious 
_ workmanship  can  pro- 
duce. Current  carry- 
ing parts  amply  proportioned  assuring  capacity  in  excess  of  rating. 
All  standard  voltages  and  capacities;  one,  two,  three  and  four 
poles;  front  and  back  connected. 

TYPE  C 

Knife  Switches 

re'infJrced  contacts’;  COLO 
FLOWED  TERMINAL 

LUGS;  contact  reinforcing  spring  and  washer  insuring  uniform 
contact  pressure;  hinge  screws  that  cannot  loosen;  black  oiled 
finished  (not  painted)  electrical  slate  base;  extra  heavy  fibre  cross 
bars,  all  standard  voltages.  


Fuse  Blocks 

We  manufacture  a complete 

jinc  0£  ii:ocka  in  iillglc,  two, 

three  and  four  poles — 250,  500  and  600  volts.  These  are  furmshed 
with  COLD  FLOWED  Lugs  and  incorporate  other  important  fea- 
tures  of  our  Switches. 

Cable  Terminal  Lugs 


Super  Safety  Lighting  Panels 
and  Cabinets 

HWe  make  a complete  line 

of  Dead  Face  Safety  Type 
Lighting  Panels  and  Cabi- 
nets, arranged  for  either 
Plug  or  cartridge  fuses 
with  branch  push  Switches, 
or  heavy  30  ampere  Tog- 
gle Switches.  The  Cabi- 
nets are  so  arranged  that 
exposed  live  metal  parts 
are  not  accessible  to  others 
than  authorized  persons, 
but  access  may  be  gained 
so  as  to  permit  of  the 
operation  of  the  Switches 
without  exposing  the 
operator  to  dangerous  live 
parts.  For  residential  work 
push  switches  are  satisfactory.  For  public  buildings  and 
industrial  plants  heavy  30  ampere  Toggle  Switches  are 
recommended. 


Bull  Dog  “Super- Safety”  Switch  Boards 


The  cut  shows  u Dead  Face  “Super-Safety”  “Bull  Dog” 
Theatre  Board.  There  are  no  live  metal  parts  on  the 
face  of  the  Board.  The  Switches  are  arranged  with  in- 
terlocking devices  so  that  any  group  of  Switches  may  be 
operated  by  master  levers.  The  Switches  are  on  the  rear 
of  the  board  and  so  arranged  that  the  fuses  and  Switches 
are  dead  when  open.  Some  of  these  boards  have  been 
in  successful  opera- 
tion  for  ten  years.  — 

“BULL  DO  G”  i| 

“SUPER  - SAFE-  |»l»»  J tt  i jVv- 

TRIAL  BOARDS  rnr*r‘  V 1 1 I 
are  built  on  the  ft  t * ? i i « , I . 

same  general  prin-  -U  a -1.V4  ,1 

ciple  as  the  Theatre  ^ ^ ** 

Boards,  except  that 

locking  mechanism,  v < -vj£ 

1)  u t Switches  are  • rt  . * '.  ‘M  I ■ - 'JL 

provided  with  r.  ^ 

means  for  locking  r _?  r -w  | 

or  “OFF”  position. 


Because  of  their  method  of  formation  our  COLD  FLOWED  Lugs 
have  a greater  mechanical  strength  than  the  tubular  type;  their 
flat  contact  surface,  which  equals  a milled  surface,  insures  per- 
fect contact;  and  they  require  approximately  only  one  half  the 
solder  necessary  with  other  lugs.  COLD  FLOWED  Lugs  are 
made  in  three  sires  only,  60,  100  and  200  ampere  capacity.  We 
also  manufacture  a complete  line  of  tubular  type  Lugs,  30  ampere 
to  1050  ampere  inclusive. 

Lug  Assortment  and  Cabinet 

To  those  who  use  or  sell  any 
quantity  of  Lugs,  we  recom- 
mend our  Lug  Assortment  - 

Cabinet.  There  are  ten  com- 
partments,  each  containing  a f . 

quantity  of  Lugs  of  one  of  I H t 2 ^ 4 « 9 S 

tnc  different  sizes.  This  I , m it  \g 

Cabinet  is  a wonderful  con- 
venience providing  the  means 

in  one  container,  .. /ft- , rtTSyjl 

showing  at  a glance  Jta  1 Ivfaa 

which  sizes  are  run-  Wr-'f 4JT » -^--■^4 ' \ -iJfm ; 

to  in 

will  soon  pay  for  it- 
self. 
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“THOMPSON  - LEVERING” 


ELECTRICAL 

MEASURING 

INSTRUMENTS 


" The  Recognized  Standard** 


We  specialize 

Testing  Sets 
Wheatstone  Bridges 
Condensers 
Galvanometers 
Pyrometers 

We  shall  be  glad  to  ha 
quirements. 


in  the  following: 

Indicating  Ohmmeters 
Tachometers 
Laboratory  Standards 
of  Precision 

: you  write  us  your  re 


THOMPSON- LEVERING  CO. 

PHILADELPHIA,  PA.,  U.S.A. 


l=r 


^|K]|>ABSOLUTE 

CONTACTORS 

Switching  ‘Devices 

| HE  heart  of  these  devices  consists  of  con- 
tacts hermetically  sealed  in  a glass  tube, 
with  a quantity  of  fluid  mercury.  Opera-  , 
tion  is  by  tilting  so  that  the  mercury 
bridges  the  contact;  or  by  magnetism  in 
such  mechanical  way  as  to  cause  the  mercury  to 
form  contact 

With  the  Absolute  Contactor  even  large  current 
values  may  be  switched.  It  will  last  for  an  unlimited 
period  with  no  deterioration,  even  with  a contact 
frequency  of  500  a minute.  It  is  now  in  continuous 
use  by  many  of  the  best  known  manufacturers 
in  America. 

Advantages:  Unfailing  dependability  at  ail  times; 
impossibility  of  corrosion  or  contamination,  so  that 
cleaning  or  adjusting  are  put  absolutely  out  of  con- 
sideration; absolute  safety  under  all  conditions  of 
atmosphere;  unprecedented  facilities  for  automatic 
and  relay  control,  requiring  an  almost  inappreciable 
energy  to  operate. 

Products  include;  Relays  (Light  and  Power),  inter- 
ruptors  (Light  and  Power),  Pressure  Switches,  Float 
Switches,  Safety  Switches,  Thermostatic  Contactors, 
Sign  Flashers,  Time  Switches. 

Contact  making  devices  built  for  all  purposes,  gen- 
eral and  special.  Our  engineers  will  consult  with 
you  without  obligation. 

Send  for  ^Bulletin  “<B” 


ABSOLUTE  CON-TAC-TOR  CORPORATION 
127  NORTH  DEARBORN  STREET,  CHICAGO 


UNEQUALLED— BUT  COST  NO  MORE 

★ the  National  Rheosta  t + 

STANDARD  EVERYWHERE 


IMPROVED  ELECTRIC  CONTROL 


Constant 

In  Resistance 

High 

In  Efficiency 

In  the  United  States,  nearly  every  great 
electric  company  is  a purchaser  of  “NA- 
TIONAL” Electric  Controlling  Devices  to 
some  extent. 

Low  in 
Temperature 

Co- Efficiency 

Long 

In  Life 

THAT  MEANS  that  the  responsible  engi- 
neers of  this  country  have  TESTED  and 
tried  out  these  ideal  controllers  and  got 
SERVICE  unequalled. 

Neat 

In  Appearance 

Light 

In  Weight 

THIS  widespread  APPROVAL  is  the  re- 
ward of  SUPERIORITY  and  of  that  EX- 
CELLENCE and  DEPENDABILITY 
which  makes  SATISFIED  customers. 

Small 

In  Size 

THE  USE  of  these  instruments  also 
means  much  in  SAVINGS  in  express 
charges,  in  weight  and  in  space. 

Superior 

In  Protection 

ORDERS  and  communications  receive 
prompt  and  careful'  attention. 

Points  6f 

Control 

Many 

Ask  for  Pries  List  No,  10 

14  Years  of  Increasing  Business 


National  Electric  Controller  Co. 

154-156  Whiting  St.  - - CHICAGO,  U.S.A. 


RECORDING  ELECTRICAL  INSTRUMENTS 


TRAOC  MARK 


BRISTOL'S 

NtO.  U.  S.  PAT.  OFF  ICC. 


Voltmeters,  Ammeters,  Wattmeters,  Milli-Volt- 
metcrs,  Shunt  Ammeters,  Frequency  Meters,  are 
made  in  both  Round  Chart  and  Strip  Chart  types, 
in  Switchboard  and  Portable  Models. 


Wherever  electrical  current  Is  used — in  the  central  sta- 
tion or  manufacturing . plant,  Bristol’s  Recording  Elec- 
trical Instruments  have  an  important  function.  They 
automatically  and  continuously  record  the  various 
electrical  units.  The  records  furnished  show  variations 
from  hour  to  hour  and  day  to  day;  thus  by  the  study  of 
same  it  is  possible  to  improve  conditions  and  secure 
maximum  results. 

Get  copy  of  Catalog  1501 

THE  BRISTOL  COMPANY 

Waterbury,  Conn. 
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The  Newgard  Combined  Receptacle  and  Globe 

The  original  Weatherproof  Receptacle  and  Globe,  and  is 
exactly  what  the  name  implies — WEATHERPROOF. 

NEWGARD  Receptacles  give  absolute  protection  to 
lamps  and  sockets.  Made  in  two  sizes — for  lamps  up  to 
and  including  60  watts;  for  lamps  from  60  to  100  watts 
inclusive.  These  receptacles  will  be  furnished  with  steel 
enameled  reflectors  if.  desired.  Type  A Pendant  Type 
— Type  B Bracket  Type — Type  C Flange  Type.  Man- 
ufactured under  the  rules  of  the  National  Board  of  Fire 
Underwriters,  and  inspected  by  them  from  time  to  time. 

Newgard  Receptacles  Are  Used  in 


Malt  Houses 

Cold  Storage  Plants 

Refineries 

Warehouses 

Street  Car  Barns 

Railroad  Shops 

Starch  Mills 

Mines 

Boats 


Packing  Houses 
Lumber  Mills 
Paint  Factories 
Cotton  Mills 
Paper  Mills 
Grain  Elevators 
Card  Board  Factories 
Powder  Mills 
Coal  Pockets 


Gas  Plants 

Ice  Houses 

Lumber  Yards 

Chemical  Factories 

Distilleries 

Soap  Factories 

Garages 

Etc. 


SWITCHBOARD  SPECIALISTS  SINCE  1882 
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Your  Lasting  Prosperity  as  Part  of 
the  Electrical  Industry  is  Only  as 
Secure  as  the  Prosperity  of 
the  Industry  as  a Whole 

Realizing  this  to  be  true,  you  can  see  that  the  Central 
Station  Industry,  the  Keystone  of  the  whole  electrical  in- 
dustry, must  be  kept  on  a healthy  financial  and  progressive 
basis. 

The  last  three  years  have  been  lean  ones  for  the  Central 
Station.  Every  item  which  goes  into  the  generation  and 
transmission  of  power  has  increased  in  cost.  The  rates 
per  unit  of  electricity  have  not,  however,  been  raised  to  any 
great  extent.  As  a result  central  station  expansion  has 
been  retarded  and  at  the  same  time  the  demand  for  power 
has  greatly  increased.  Public  Utility  securities  have  gone 
begging  because  the  public  did  not  have  faith  in  them. 
The  Public  has  misunderstood  the  condition  of  the  Cen- 
tral Station  and  in  some  cases  has  condemned  them  with- 
out knowing  the  true. facts. 

Telling  the  Public  the  True  Facts  offers  great  possibili- 
ties  for  the  solution  of  the  present  problem. 

And  here  is  where  you  can  help  - 

Already  a co  operative  advertising  campaign  is  under  way  whereby 
many  of  the  electrical  manufacturers  who  use  space  in  the  technical  and 
popular  press  are  devoting  a part  of  this  space  to  tell  the  trade  and  the 
public;  the  true  facts  about  the  Central  Station.  This  educational  work,  to 
be  effective,  must  be  continuous;  and  over  a period  of  time  the  cumulative 
effect  will  show  good  results. 

Jobbers,  contractor-dealers,  engineers  and  all  others  engaged  in  the  in- 
dustry can  also  help  in  this  co-operative  work. 

If  you  believe  that  the  Central  Station  should 
prosper  and  expand,  do  your  part  to  help 

Write  to  the  National  Electric  Light  Association,  29  Wes?  39th  Street, 
New  York  City,  for  detailed  information  as  to  how  you  can  do  it. 
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ECONOMY  renewable  FUSES 

First  commercially  successful — First  to  gain  great  sales 
value — First  to  be  given  approval  in  all  capacities  by  U n- 
derwriters  Laboratories , Inc.  of  any  type  of  renewable 
fuse  using  a bare  renewal  link  for  the  purpose  of  restoring 
a blown  fuse  to  its  original  efficiency — 

IN  THE  WORLD  WAR 

Economy  renewable  Fuses  protected  lighting  and  power  circuits 
on  every  type  of  United  States  war  vessels,  in  arsenals,  navy-yards, 
fortifications,  munition  plants,  hospitals,  in  the  Panama  Canal  Zone 
and  in  all  great  industries  essential  to  the  successful  prosecution 
of  war.  Today  the  Government  is  still  one  of  the  largest  users  of 
Economy  renewable  Fuses. 

Economy  Fuses  are  made  in  three  general  types  (ferrule,  plug  and  knife- 
blade)  with  a full  line  of  capacity  ranges  for  all  commercial  voltages.  This 

was  the  first  line  of  fuses  employing  an  inex- 
pensive bare  link  for  restoring  a blown  fuse  to 
its  original  efficiency,  approved  in  all  capaci- 
ties by  the  Underwriters’  Laboratories,  Inc.,  ' 
established  and  maintained  by  the  National 
Board  of  Fire  Underwriters. 


The  fusible  elements  are  of  the  “Drop  Out” 
renewal  link  type,  accurately  rated  and  of 
definite  design.  Every  part  of  an  Economy 
T?ffS!u.  fuse  is  built  on  the  “safety  first”  principle, 
which  means  that  the  design  is  right  from  an 
"Drop  Out*’  electrical  standpoint,  and  that  material  enter- 
wuh«rwh*ch  ing  into  the  construction  of  the  completed  fuse 
V'tlr'Vi  is  the  best  that  money  can  buy. 


I 


Ferrulo  typo  fuoo  mi 
'‘Drop  Out"  ranownl  link. 


In  consonance  with  the  general  readjustment  of  prices  in  all  industrial  markets,  Economy  Fuses  were 
put  on  a new  price  basis  on  the  16th  of  May,  1921.  The  reduction  to  the  user  is  26  8/10% — which 
price  is  only  20%  over  the  original  pre-war  basis.  Standard  package  units  today  are  List,  less  40%. 
Complete  stocks  carried  by  all  leading  electrical  jobbers. 


ECONOMY  FUSE  & MFG.  CO. 

Greenview  Avenue  at  Diversey  Parkway  CHICAGO,  ILLINOIS 


Atlanta.  Ga.  Buffalo,  N.  Y.  Detroit,  Mich.  Lo.  Aneolee,  Calif.  New  York,  N.  Y. 

Baltimore,  Md.  Cleveland,  O.  Denver,  Colo.  Milwaukee,  win.  Philadelphia,  Pa. 

Boston,  Mass.  Cincinnati,  O.  Kansas  City,  Mo.  Minneapolis,  Minn.  Pittsburgh,  Pa. 

ECONOMY  FUSE  A MFG.  CO.  OF  CANADA,  Ltd.,  MONTREAL,  CANADA. 


San  Francisco,  Calif. 
Seattle,  Wash. 

St.  Louis,  Mo. 


Hang  a Fixture  LiKe  a “Picture 


The  Economy  Fuse  ft  Manufacturing  Company  is  now  activ  ely  producing  and  marketing,  through  its  own  sales  organisation, 
ECONOMY  RECEPTACLES  and  PLUGS  for  Rlexits,  under  license  from  the  Electric  Outlet  Company,  Incorporated,  under 
patents  of  April  14th,  1914,  December  7th,  1920,  etc.  The  service  and  co-operation  of  our  large  sales  organization  is  offered  to 
the  fixture  manufacturer  and  dealer  and  the  electrical  trade  in  order  to  develop  the  universal  standardization  and  use  of  this 
modern  method  of  installation  of  electric  fixtures. 
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Primarily  An  Industrial  Device 
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AQUA  ELECTRIC  HEATER  CO. 

250  West  54th  Street 
NEW  YORK,  N.  Y. 


KEEP  ABREAST  WITH  PROGRESS 


Are  you  still  eating  with  wooden  spoons? 

Do  you  get  your  water  from  a well  in  the  backyard? 

Is  most  of  our  transportation  done  by  mules? 

Don’t  you  think  the  telephone,  automobile,  aeroplane,  as 
well  as  every  modern  thing  you  know  of,  is  much  greater 
than  a century  ago? 

An  Aqua  Electric  Water  Heater  produces  hot  water. 

INSTANTANEOUSLY 

Turn  the  handle  to  the  left — cold  water. 

Turn  the  handle  to  the  right — hot  water. 

FROM  THE  SAME  FAUCET 


Communicate  with  any 

Electrician 

Plumber 

Dealer 

Power  Co. 
Contractor 


Architect 
Jobber 
Yourself 
Or  Us. 
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THE  NATIONAL  RENEWABLE  FUSE 


Knife 

Blade 

Type 


Only  renewable  fuse  that  is  built  to  take 
surges  in  the  line  and  still  maintain  proper  rat- 
ing under  rules  of  Underwriters  Association. 
It  is  not  necessary  to  overload  this  particular 
fuse  to  handle  high  starting  torque  of  induction 
motors.  Only  one  renewable  powder-packed 
cartridge  can  be  used  at  a time.  Jobbers  and 
Distributors  everywhere.  Write  for  full  de- 
tails. 


Ferrule 

Type 


THE  FEDERAL  ELECTRIC  SIREN 


For  fire  alarm,  calling  signal,  starting 
and  stopping  signal,  etc.,  gives  a weird 
penetrating  screech  that  sounds  at  the 
touch  of  a button.  Instantly  recognized 
by  the  men  for  whom  it  is  intended.  Can 
be  used  wherever  there  is  electricity.  In 
all  sizes  and  styles  for  both  exterior  and 
interior  use.  Write  today  for  bulletin, 
stating  for  what  purpose  you  intend  using 
the  siren. 

WE  MANUFACTURE 

“NatloNal”  Renewable  Railway  Siinal  Lanterns. 

Fuses.  Portable  Drv  Cell  Lentera 


Fire  Alarms. 

Storage  Batteries  (Lantern 
Type). 

Pereelaia  Clamp  Bushings. 
Vacuum  Cleaners. 

Federal  Washing  Maohlnee. 
Flashlights  (Lantern  Type). 
Fuse  Links  or  Renewals. 


Storage  Battery  Lanterns 
Re>eharneable. 

Eleetrlo  Signs. 

Eleetrie  Sirens. 

8oekets  — Weatherproof 
Poroelaln  damn,  Canda 
labra  and  miniature. 
Eleetrie  Whistles. 


FEDERAL  ELECTRIC  COMPANY 

8700  South  State  Street  - - Chicago,  111. 


Baltimore,  Md. 

St7  N.  Eutaw  St. 

Birmingham,  Ala. 

2113  Third  Ave. 

Boston,  Mass. 

8#  Boylston  St. 

Buffalo,  N.  Y. 

Electric  Bldg. 

Chicago  Rental  District 
847  Edison  Bldg. 

Cincinnati,  O. 

37  E.  Third  St. 

Denver,  Colo. 

41S  Seventeenth  St. 

Detroit,  Mich. 

115  E.  Jefferson  Ave. 


BRANCH  OFFICES: 

Indianapolis,  Ind. 

224  N.  Meridian  St. 

Kansas  City,  Mo. 

1417  Grand  Ave. 

Lexington,  Ky. 

134  W.  Short  St. 

Louisville.  Ky. 

128  S.  Third  St. 

Milwaukee,  Wise. 

179  Fifth  St. 

Minneapolis,  Minn. 

1215  Nicollet  Ave.  • 

New  Orleans,  La. 

284  Chartres  St. 

New  York  City 
827  W.  43rd  St. 

Oklahoma  City,  Okla. 

288  Weaver  Bldg. 


Omaha,  Nebr. 

238  City  Natl.  Bank  Bldg. 

Portland,  Ore. 

331  Oak  St. 

Philadelphia,  Pa. 

1827  Sansom  St. 

Pittsburgh,  Pa. 

283  Stanwix  SjL  , 

San  Francisco,  Calif. 

91  New  Montgomery  St. 

St.  Louis,  Mo.. 

1288  Pine  St. 

St.  Paul,  Minn. 

147  E.  Sixth  St. 

Seattle,  Wash. 

2715  Elliott  Ave. 
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Service  is  synonymous  with  distinction.  That  distinctiveness  in  your 
field  begins  first  with  the  quality  of  the  electric  appliance  you  carry; 
it  takes  in  store  conduct  and  in  its  scope,  embraces  every  contact  you 
make  with  your  customer  or  prospect. 

The  Edison  Electric  Appliance  Co.,  Inc.,  realizes  what  the  sales  value 
of  service  is  to  the  jobber  and  the  dealer — consequently  maintains 
Service  Stations  in  various  cities  throughout  the  country,  as  illus- 
trated above.  At  these  Service  Stations,  parts  are  furnished,  re- 
pairS  made  and  every  thought  given  to  render  a genuine  service  on  all 
of  our  devices. 

Our  Service  Stations  are  not  maintained  as  district  sales  offices  or  dis- 
play rooms  only,  but  largely  to  ren  der  service  to  Hotpoint  jobbers  and 
dealers  and  to  assist  them  in  rendering  a superior  service  to  their  cus- 
tomers. 


Edison  Electric  Appliance  Co.,  Inc. 


New  York 
Boeton 


Chicago 
Salt  Lake  City 


Ontario,  Calif. 
Seattle 


Atlanta 
Portland 
New  Orleans 


St.  Louis 
San  Francisco 


Los  Angeles 
Dallas 


SERVICE  STATIONS 


— 
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PIONEERS  in  the  field,  starting  origi- 
nally to  manufacture  a few  appliances 
only,  we  now  manufacture  electric  ap- 
pliances for  practically  every  need  in  the 
home. 

In  each  appliance  that  we  make,  there  is 
embodied  some  distinctive  feature,  either 
in  design  or  in  workmanship.  That  fea- 
ture, beside  giving  the  appliance  greater 
ufilitv-  and  emphasizing  the  real  advan- 

tage  of  things  electrical,  raises  it  above  the  level  of  or- 
dinary modern  appliances  through  additional  safety  or 
convenience. 

Another  important  development  of  this  company  is 
the  perfection  of  e!ectric  cooking  equipment  for  the 
Hotel  and  Restaurant.  Years  of  intensive  study  and 
experimental  work  by  electrical  engineering  experts, 
have  produced  a line  of  heavy  duty  equipment  that  in- 
cludes practically  every  need  for  the  hotel,  restaurant 
or  bake  shop. 

To  the  public,  Hotpoint — Hughes  and  Edison  appli- 
ances signify  greater  conveniences  and  bring  about  a 
more  pleasant  atmosphere  in  the  home.  To  the  jobber 
and  the  dealer,  they  have  broi&ht  many  satisfied  cus- 
tomers and  an  ever-increasing  volume  of  sales. 


it  f t 


Edison  Electric 
Appliance  Co.,  Inc. 


New  York  Chicago  Ontario,  Calif. 

Atlanta  St.  Louis  Los  Angeles 

Boston  Salt  Lake  City  San  Francisco 


Dallas  New  Orleans 
Portland  Seattle 
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Flexible  Industrial 
Lighting  Fixtures 


NATIONAL  ELECTRIC 
CODE  STANDARD 


Reetlte. 

250  V.  250  W. 


, Meta!  Reflector 


Ho  Light* 
in  Egos 


WHEREVER  FIXED  DROP  LIGHTS  are  used  over  work 
benches,  tables,  or  machines,  the  lighting  results  are  often 
unsatisfactory,  due  to  the  varying  character  of  the  work,  which 
Drop  Cord  makes  it  impossible  to  pre-determine  the  exact  height  of  the  light 

source  above  the  working  plane. 

. “Flexible  Lighting”  with  the  Anderson  Reelite  permits  instant 

u -L.  . adjustment  of  the  distance  of  the  light-unit  with  respect  to  the 

fotector  work. 

f Good  local  lighting  demands  light  from  the  proper  direction.  The 

Ho Liaht~*  Reelite  is  the  ideal  flexible  industrial  lighting-unit  and  is  suitable 

. ..  9 s' fyc*  for  large  or  small  installations.  Flexible  local  lighting  is  the 

in  eyes  s//\.  - modern  and  efficient  method  and  its  advantages  will  be  immedi- 

s' Tf  L*  f 0T  ately  appreciated  by  all  engineers. 

A K/sip/r  Standard  reflectors  are  recommended  for  use  with  the  Drop-Cord 

Type  Reelite,  selecting  the  reflector  to  meet  the  requirements  of 
f \ -(P  the  particular  installation. 

Correct  position  (rccom-  £or  1'ghting  horizontal  surfaces  such  as  tables,  desks,  work 

mended  by  authorities)  of  benches,  etc.,  cone  or  deep  bowl  reflectors  are  satisfactory, 

the  light-unit  can  be  as-  Reelite  industrial  installations  can  be  carried  out  according  to 

sured  if  Reehte  is  used.  reflector  manufacturer's  recommendations.  Then,  to  meet  subse- 

quent varying  manufacturing  conditions  of  lighting  requirements  of  certain 
operations,  the  Reelite  may  be  instantly  raised  or  lowered  as  required. 

Construction:  Black  enamelled  reel-unit  5^4  inches  in  diameter,  with  base  for 
attaching  to  3-inch  outlet  box,  or  direct  to  ceiling;  12  feet  of  approved  portable 
cord  and  key-switch  socket;  plural-spring  patent  cord  winder  insuring  long 
life  under  most  severe  usage. 


a K Line  of 
Vision 
llwn 


Correct  position  (recom- 
mended by  authorities)  of 
the  light-unit  can  be  as- 
sured if  Reelite  is  used. 


Cat.  No.  Key  Socket 
1534  Porcelain 


Length 
of  Cord 

12  ft. 


List  Price 
$8.00 


Cat.  No.  Key  Socket 
1533  Brass  shell 


List  Price 
$8.00 


Prices  are  less  lamps. 

Standard  Base  for  3-in.  outlet  box;  base  for  4*in.  box  supplied  if  specified  without  extra  cost. 


Reetlte 


MACHINE  TOOL 
TYPE 


250  V.  660  W. 

Cord  is  equipped  with  a 2-pin  plug  connector  which 
can  be  attached  to  any  portable  device,  such  as: 
soldering  iron,  grinder,  drill,  hammer,  heavy  laundry 
iron,  etc. 

Construction:  Black  enamelled  reel-unit,  8-in.  diam- 
eter, with  base  for  attaching  to  3-inch  outfit  box  (4- 
inch,  if  specified)  or  direct  to  ceiling.  20  feet  of  ap- 
proved cord. 

'Cat.  No.  Description  List  Price 

1523  Complete,  less  tool  .$12.50 


Reetlte. 

250  V.  250  W. 

Portable  extension  lamps  of  the  usual  type  are  an  important 
item  of  expense  in  factories  owing  to  the  comparatively  short 
fife  of  the  cord,  which  is  left  lying  on  the  floor  subject  *to 
the  deteriorating  effect  of  oil  and 
grease,  and  abuse  through  being 
walked  on,  run  over,  and  similarly 
mistreated. 

Workmen  like  to  reel  up  the  cord 
on  a Reelite  when  through  using 
same — it’s  just  like  raising  or  low- 
ering a window  shade. 

Construction:  Black  enamelled  reel- 
unit,  8 inches . in  diameter,  with 
base  for  attaching  to  3-inch  outlet 
box  (4-inch  if  specified)  or  direct 
to  the  ceiling,  25  feet  of  approved 
portable  cord.  With  either  heavy 
wire  open  guard  or  vapor-proof 
portable. 

Length  of  Cord  List  Price 

>cket 25  feet  $15.00 

25  feet  16.50 


Cat.  No.  Type  of  Portable  Length  of  Cord  List  Price 

1528.  Wire  guard-key  Socket 25  feet  $15.00 

1529.  Vapor-proof  25  feet  16.50 

ANDERSON  ELECTRIC  & EQUIPMENT  CO. 

154-160  Whiting  Street,  Chicago 
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Easiest  to  Sell — Surest  to  Satisfy 

Nationally  Known  More  Than  a Million  in  Use 

Violetta  Violet  Ray  Machines 

Well  Advertised  Is  Half  Sold 


The  demand  for  Violet  Ray  machines  has  been  created.  Thou- 
sands of  dollars  have  been  spent  by  the  manufacturer  in  na- 
tional advertising.  The  universal  interest  aroused  has  far  ex- 
ceeded expectations.  In  addition  thousands  of  dollars  are 
being  spent  in  aggressive  dealer  co-operation.  We  urge  you 
to  cash  in  on  the  surest  SURE  THING  ever  brought  to  your 
attention.  Everybody  needs  and  wants  Violetta  Violet  Ray 
machines.  Everybody  will  buy  one. 


Baby  Violetta 

Don’t  Make  a . 
Mistake 

Don't  pass  up  this 
opportunity  to  make  a 
profit  and  build  up  a 
source  of  continuous  in- 
come. Don’t  for  a mo- 
ment think  that  Violetta 
Violet-Ray  machines  arc 
something  new.  Violet- 
Ray  machines  are  being 
used  and  have  the  en- 
dorsement of  the  med- 
ical  fraternity. 

The  general  public  J 
knows  this — and  want  M 
to  buy.  Hundreds  of 
inquiries  are  received 
daily  asking  for  this  ma- 
chine.  These  inquiries 
are  being  turned  over  to  JP 
local  dealers.  This  feature 
alone  spells  profit  for 
you.  In  addition,  the 
various  advertising  helps 
given  dealers  will  surely 
bring  a steady  flow  of 
patronage. 

Put  in  a representa- 
tive stock  Nos.  B,  3, 
and  9 V»oletta  Outfits 


Vio’etta  Outfit  No.  3 


Helping  You  Sell  Violetta 


Among  the  aggressive  co-operation  helps  to  dealers  are  the  fol- 
lowing : 

Attractive  Window  Trims  showing  machines  and  attachments. 
Store  signs,  Illustrations,  Booklets,  Catalogues,  Mats  for  news- 
paper advertising,  inquiries  from  your  territory  and  an  iron-clad 
protective  guarantee  from  the  manufacturer.  You  run  no  risk  and 
no  expense.  Your  profits  are  big  and  often. 


Violetta 
De  Luxe 
Outfit 
No.  9 


World  s Largest  Manufacturers 

213  So.  Peoria  Street 

CHICAGO,  ILL. 


Write  for  Further  Details, 


Additional  Information  Under 
Classification  — VIOLET  RAY 
High  Frequency  Apparatus, 
Electrodes  and  Attachments. 
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SMOOTH  HOLES.  WEIOHS  SUT 
IS  LBS  WET  OR  DRY.  EAST  TO 
LIFT  OUT.  WILL  NOT  WARP.  GET 
WATER-SOAKED  OR  RUST. 


SWINGING  WRINGER 


SEDIMENT  ZONE 

(Exclusive  Feature) 

THE  SEDIMENT  ZONE~  A CHANNEL 
OP  QUIET  WATER  AT  THE  BOTTOM 
OP  THE  EDEN  TUB'TRAPS  ALL 
DIRT  AS  IT  PALLS  THROUGH  THE 
PERFORATED  WASHINO  CYLIN- 
DER. KEEPING  THE  WASH  WATER 
ENTIRELY  FREE  PROM  ALL  THOSE 
DIRT- PARTICLES  WHICH  MAR 
THE  SPOTLESSNESS  OPCLOTHES 
WHEN  PERMITTED  TO  MINGLE 
THROUGH  THEM  THIS  CONTIN- 
UOUS DIRT  ELIMINATION  IS 
WHAT  MAKES  EDEN-WASHIO 
THINGS  CLEANER. 


AUTOMATIC  START 
AND  STOP 

THE  WASHER  STARTING  LEVER 
WORKS  AUTOMATICALLY  — SIM- 
PLY PULL  THIS  LITTLE  WING  TO 
START.  AND  RELEASE  TO  STOP 
CYLINDER.  DOORS  ALWAYS  STOP 
ON  TOP  REAOY  TO  OPEN.  THIS 
UNIT  CONTROLS  THE  REVERSING 
OP  THE  CYLINDER  EVERY  SIX 


WRINGER  LOCK  LEVER 

THIS  INTERLOCKING  LEVER 
HOLDS  WRINGER  IN  ANY  OP  8 
POSITIONS  WHILE  WRINGING. 
AND  THE  SAFETY  INTERLOCKING 
DEVICE  PREVENTS  WRINGER 
OPERATION  UNTIL  IT  IS  SECURE- 
LY LOCKED  INTO  POSITION. 


SANITARY  ZINC 
CYLINDER 

HAS  THOUSANDS  OP  SMALL. 


INSULATING  BLOCK 


WATER  LINE  WINDOW 


ALL  MOVING  PARTS 
ENCLOSED 


Gillespie  Eden  Corporation 


THE  EDEN  TUB 


WRINGER  CONTROL 

SIMPLY  PUSH  LEVERYOOPERATE 
WRINGER.  BOTH  WRINGER  AND 


Superior  Eden  Features 

All  Parts  Enclosed — Absolutely  Safe 


TABLE  TOP  COVER 

SMOOTH.  STRONG  COVEN 

CRIMPED MAKES  TOP  Of 

MACHINE  AS  HANDY  AS  A TABLE. 


SELF-LUBRICATING 

THESE  UNITS  HAVE  NO  OIL 
HOLES.  THEY  ARE  PACKED  WITH 
A LONG-LIFE  NON -FLUID  GREASE. 
THE  EDEN  IS  SELF-OILING. 


NEW  YORK 


SELF-DRAINING 


SEC  A 


AIN 


CHANNEL  AND  LOCATION  OP 
DRAIN  COCK.  MACHINE  IS  SELF- 
DRAINING  AND  DOCG  NOT  NEED 
TIPPING.  OPEN  DRAIN.  CANNOT 
CLOG. 


ST.  LOUIS  DENVER  SAN  FRANCISCO 

Factories  at  Paterson , N.  J.,  Lowell , Mass . ani  Alt)n,  III . 


TORONTO 


EXTRA  LARGE  ROLL 
SWIVEL  CASTERS 

HEAVILY  GALVANIXED  TO  PRE- 
VENT RUSTING.  MAKES  MACHINE 
ROLL  VERY  EASY. 


Your  Judgment  Is  Never  Questioned  When  You  Buy  an  Eden 
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The  One  Complete  Tine  of  Home  Taundry  Equipment 


Built  by  the  big  and  successful  firm  of  Altorfer 
Bros.  Company,  pioneers  in  the  industry;  ex- 
tensively advertised  for  years  in  magazines, 
newspaper  and  on  billboards  throughout  the 
United  States  and  Canada — as  well  as  abroad ; 
distributed  by  leading  wholesale  distributors, 
near  to  you,  who  allot  exclusive  dealerships ; in 
the  ABC  complete  line,  as  a dealer  you  are 
offered  the  opportunity  to  combine  shipments 


of  assorted  washers  and  ironers,  reducing 
freight  costs — you  have  but  one  famous  name, 
“A  B C”,  to  stress  and  to  advertise — and  you 
enjoy  exceptionally  liberal  discounts  together 
with  unusually  broad  and  willing  selling  and 
advertising  assistance.  Write  for  full  particu- 
lars concerning  any  or  all  of  the  ABC  prod- 
ucts described  below. 


Some  lift 
and  dip. 

Others  rock 
and  toss. 

The  ABC 
does  both. 


A B C 

Super  Electric  Washer 

Combined  cylinder — vacuum— oscillating  type  washer.  AJ1 
the  advantages  of  other  washers  in  one  for  the  price  of  one. 
Also  equipped  for  power  drive. 


ABC 

Electric  Laundress 

Washes  Wrings  Irons 
with  a Single  Motor 

The  only  complete  home  laundry  unit  Detachable  Wringer. 
Ironer  shaft  attaches  to  wringer  post.  Saves  cost  of  extra 
motor. 


ABC 

Electric  Ironer 

Separate  shoe,  the  “Ironall,”  irons  the  “other  15%“  that  can- 
not  be  handled  by  any  single-shoe  ironer.  Foot  pedals  apply 
and  release  ironing  pressure.  One  piece  steel  ironing  roll ; 
8"  diameter,  7"x 45  non-warping  ironing  shoe.  Result:  faster, 
uniform  work.  Shoe  drops  back  4".  Enclosed  parts.  Inde- 
pendently motored — or  furnished  to  operate  off  any  ABC 
washer. 


ABC 

“Alco”  Washer 

Dolly  type.  Single  tub.  Oversize  motor.  Quiet  drive.  Also 
furnished  for  power  drive  off  gasoline  engine. 


ABC 

" Twin  Alco ” Washer 


12  Sheet  Capacity 

Twin  tub,  Dolly  type.  Tubs  can  be  operated  singly  or  in 
unison.  Oversize  motor.  Very  quiet.  Also  furntsned  for 
power  drive. 


ALTORFER  BROS.  COMPANY 

Pioneer  makers  of  power  washers  and  ironers 

Peoria,  111.  New  \ ork  City  San  Francisco  Factories  and  executive  offices  at  Peoria 
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UP2DATE 


SUPERIOR 
TO  MANY 

inferior 

TO  NONE 


triangle 

ELECTRO 

traoingco. 

NLWYORK 

U.S.A. 


he  Shadow  of  the  Fkst 


U 


" The  \ 
Shadoiv 
of  the  Post ” 


'T'O  the  woman  who  battles  dirt 
with  yesterday’s  broom,  dust 
pan  and  carpet-beater,  “Spring 
Housecleaning,,is  only  the  “Spring” 
name  for  a never-ending  night- 
mare. 

In  half  a million  happy  homes  the 

Premier 


“FIRST  AMONG  CLEANERS" 


has  made  “Spring  Housecleaning”  only 
a shadow  of.  the  past. 


ELECTRIC  VACUUM  CLEANER  CO.,  Inc.,  CLEVELAND,  OHIO 
50  Service  Stations  in  Leading  Cities 
Exclusive  Canadian  Distributors 

Canadian  General  Electric  Company,  Limited,  Toronto,  Ontario,  and  Branches 


THE  LAST  WORD  IN  WASHERS 

“LJP-2-DATE” 


ANYONE  CAN  DESIGN 


A-THREE-SIDED  EMBLEM 


OF  QUALITY,  SERVICE  AND  PRICE 


BUT  NOT  MANY  IN  THE 


BUSINESS  OF  MAKING 


FLASH  LIGHTS,  BATTERIES  AND 


CHRISTMAS  LIGHTING  OUTFITS 


CAN  MAKE  THOSE  WORDS  MEAN 


AS  MUCH  TO  YOU 


AS  WE  WILL  DEMONSTRATE 


ON  THE  FIRST  ORDER 


Triangle  Electro  Trading  Co. 

79  Chambers  S«M  NEW  YORK  CITY 


Our  new  model  has  the  following  points  of  superiority: 

Heavy  iron  frame  with  folding  tub  stand.  • 

Large  cedar  tub— 6-sheet  capacity. 

All  driving  fgears  machine  cut — insuring  maximum  life. 
Swinging  wnngei^-locks  in  4 different  positions. 

Driving  gear  always  in  mesh — no  clutch  to  get  out  of  order. 
Driving  gears  have  double  bearings,  insuring  smooth  and 
noiseless  running. 

Mounted  on  heavy  casters— washer  can  be  moved  from 
place  to  place. 

Write  for  further  perticulare 

THISTLE  MFG.  CO.  57 'c  h ic‘ aE’oAv*' 


Digitized  by 


Google 


1298 


is  dirt  j 
i,  dust 
>pring 
)ring" 


HER5 

dait 


/ELECTRIC 


Digitized  by 


ogle 


Digitized  by  ^.OOQie 


E M F ELECTRICAL  YEAR  BOOK 


ILLINOIS  ELECTRIC  PORCELAIN  CO 

MACOMB,  ILLINOIS 

MANUFACTURERS  OF 


Standard*  Porcelain 


Pole  Line  Insulators 

Strain  Insulators,  Secondary  Rack 
Insulators  and  Fin  Bases. 


Trade 


Mark 


Registered 


Assembled  Split  Knob 
“Has  a Grip  Like  Its 
Namesake” 


Manufactured  and  sold  under 
license  U.  S.  Patent  No.  829,392, 
February  3,  1920. 

PROTECTION  GUARANTEED 


Special  Porcelains 
Manufactured  in  Accord- 
ance with  Specifications. 
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INDEX  TO 


NATIONAL 

“AD  You  Require 


PRODUCTS 

When  You  Wire” 


NOTE:  Thu  index  is  to  aid  the  reader  in  locating  description 
of  NATIONAL  PRODUCTS  in  the  E.  M.  F.  YEAR  BOOK. 


“AUTO-STEELFLEX” 
“AUTO-FLEXTUBE” 
“AUTO-BRASSFLEX” 
See  Classification 


Conduits,  automobile,  and  fittings  there- 
for. 


“SHERARDUCT”  Rigid  Steel  Conduit 
“ECONOMY”  Black  Enameled  Rigid 
Steel  Conduit 

See  Classification 

Conduit,  interior,  rigid  steel. 


“FLEXSTEEL”  and  ARMORED  CONDUCTORS 
See  Classifications 

Conduit,  interior  flexible  steel.  Cables, 
armored  and  Cord,  flexible,  armored. 


“NATIONAL”  Locknuts 
See  Classification 
Locknuts,  conduit. 


“NATIONAL”  BRACKETS 

See  Classification 

Brackets,  wall,  outdoor  for  insulators. 


“NATIONAL”  Metal  Molding 

See  Classification 

Raceways  or  moldings,  metal  for  sur- 
face wiring. 


“FLEXTUBE” 

See  Classification 

Tubing,  flexible  fabric,  non-metallic. 


“NATIONAL”  Outlet  Boxes  and  Covers 

See  Classification 

Boxes,  conduit  outlet. 


“NATIONAL”  Bushings 

See  Classification 

Bushings,  conduit,  box  and  cabinet. 


“NATIONAL”  Metal  Molding,  Fittings, 
Tools  and  Devices 

See  Classification 

Raceways  or  molding,  metal  fittings  for. 


“NATIONAL"  Fixture  Studs  "LIBERTY^’  Rubber  Covered 
0 nl  . Wire  and  Cable 

S"  See  Cl^fiCion 

Studs,  fixture.  Wire,  rubber  covered. 


“NATIONAL"  Switch  Boxes 
See  Classification 

Boxes,  switch  and  cutout. 


“All  You 

Require 
When  You 

Wire” 


National  Metal  Molding  6. 


Atlanta 

Boston 

Chicago 

Denver 


General  Offlcee:  Fulton  Bid*.,  Pittsburgh,  Pa. 

Detroit  Portland  Bueno.  Alreo  «l0  Janlero 

Dos  Angeles  Salt  Lake  City  mmU?  Santiago,  Chile 

New  York  Sam  Francisco  Mexico  City  Medellin,  Colombia 

Philadelphia  Seattle  Dima.  Peru  Shanghai,  China 

Canadian  Distributors:  Canadian  General  Electric  Co.,  Dimitod 


Write 
for  the 
National 
Cattdogs 
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A Book  You  Need 

EVERY  contractor  and  wireman  in 
the  business  needs  this  new  Hand- 
Book — the  most  complete  book  ever 
issued  on  the  subject  of  metal  raceways 
for  surface  wiring.  It  gives  full  in- 
structions— with  many  illustrations — 
fqr  using  National  Metal  Molding  under 
all  conditions.  It  also  lists  and  catalogs 
the  various  fittings  and  devices  that  are 
used  in  connection  with  Metal  Molding. 
Because  of  its  convenient  size,  the  book 
can  be  easily  carried  and  used  right  on 
the  job.  If  you  haven’t  got  a copy,  we 
Will  be  glad  to  send  you  one,  without 
charge.  Just  use  the  postcard  enclosed 
with  this  book. 

National  Metal  Molding  (a 

Fulton  Bldg.,  Pittsburgh,  Pa. 


1303 


Digitized  by  ^.OOQie 


E M F ELECTRICAL  YEAR  BOOK 


NATIONAL  PRODUCTS 


“All  You  Require 


When  You  Wire” 


“8HERARDUCT”  Sherardlsed  Rigid  Steel  Conduit 


rlliiWIMMP 


“FLEXSTEEL”  Flexible  Metallic  Condolt 


FlEXTUBE 


"FLEXTUBE”  Non-Metallle  Flexible  Conduit 


UBERTY  WIRE 


“LIBERTY**  Rubber  Covered  Wire  and  Cable*, 
“FLEXCORD**  Portable  Electric  Cord 


“ACTO-8TEELFLEX** — Automobile  Conduit  and  Fittings, 
Carburetor  and  Exhaust  Tubing 


A 


Fixture  Stud* 


Locknut*  and  Bushing*, 
Bush  Caps 


ECONOMY 


“ECONOMY**  Black  Enameled  Conduit 


“FLEXSTEEL”  Armored  Conductor* 


“NATIONAL**  METAL  MOLDING.  “Bring*  Electricity 
Where  Needed** 


“NATIONAL**  Bracket* 


“AUTO-FLEXTUBE** — Non-Metallle  Automobile  Conduit 


Outlet  Boxes,  Covers  and  Switch 


“All  You 
Require 
When  You 

Wire” 


General  Offices:  Fulton  Bldg.,  Pittsburgh,  Pa. 

National  Metal  Molding  G. 


Atlanta 

Boston 

Chicago 

Denver 


Detroit 


Buenos  Aires 
Havana 


Rio  de  Jaaiero 
Sao  Paulo,  Brasil 


Portland 

Los  Angeles  Salt  Lake  City 
New  York  San  Francisco  Mexico  City  MedeWn.  Colombia 

Philadelphia  Seattle  Lima,  Peru  Shanghai,  China 

Canadian  Distributors:  Canadian  General  Electric  Co.,  Limited 


Write 
for  the 
National 
Catalog* 
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No.  43310 


“ZINKOTE”  “NAVALITE” 

Galvanized  Pipe  Enameled  Pipe 


I ^ For  Electric  Wire  Conduit 

Made  from  the  ore  to  the 
finished  product  in  our  plants 

Inspected  and  Labeled  under  direction  of 
Underwriters’  Laboratories 


District  Office e : 

NEW  YORK  CITY 

3148  Equitable  Building 
PITTSBURGH,  PA. 

538  Oliver  Building 
KANSAS  CITY,  MO. 

1308  Commerce  Building 


MANUFACTURED  BY 

MARK  MANUFACTURING  CO. 

General  Office 

111  W.  WASHINGTON  STREET 

CHICAGO 

Millet 

INDIANA  HARBOR,  IND.  ZANESVILLE,  OHIO 

EVANSTON,  ILL. 


District  Offices  : 

LOS  ANGELES,  CALIF. 

404  Security  Building 
NEW  ORLEANS 
701  Maison  Blanche  Bldg.  Annex 
MINNEAPOLIS.  MINN. 

608  Andrus  Building 


It  s Built  Right — It  Stays  Tight 


Asbestine  Composition 

This  is  a wonderful  heat  resistant,  excelling 
anything  on  the  market. 


We  are  manu- 
facturers of  all 
types  of  compo- 
sition, water-proof 
sockets  and  plugs 
and  molded  in- 
sulation material 
of  every  descrip- 


When  you  put  in  a Walsh  weather-proof- 
socket  you  can  forget  it  as  far  as  the  weather 
is  concerned.  In  a driving  rain  or  a sizzling-  M 

1 - # . • W NO.  oUbbO 

hot  summer  sun,  there  is  no  socket  like  it. 

Other  points  are  its  heavy  socket  shell,  smooth  finish, 
no  seams  on  sides,  and  lugs  which  reinforce  the  contacts 
between  wires  and  shells. 


Stop  and  think  whether  you  know  of  any 
other  socket  with  all  these  qualities.  Of 


course  you  don’t. 


rMadeRy  ^ 

Walsh  Electrical  Supply  Co.,  Inc.,  151-155  W.  18th  St.,  New  York  City 
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SPRAGUE  ELECTRIC  WORKS 

OF  GENERAL  ELECTRIC  COMPANY 

TELEPHONE.  527-531  Weit  34th  Street 

Loader.  900  NEW  YORK,  N.  Y. 


BRANCH  OFFICES 


ATLANTA Citizens  & Southern  Bank  Bldg. 

BALTIMORE  - American  Bldg. 

BOSTON 84  State  Street 

CHICAGO  Fisher  Bldg. 

CINCINNATI  Provident  Bank  Bldg. 

CLEVELAND  .. ...... ^Illuminating  Bldg. 


INDIANAPOLIS 

KANSAS  CITY 

MILWAUKEE 

PHILADELPHIA 
PITTSBURGH  .... 
ST.  LOUIS  


..Traction  Terminal 

Dwight 

Public  Service 

Witherspoon 

Oliver 

Pierce 


Bldg. 

Bldg 

Bldfc. 

Bldg. 

Bldg. 

Bldg. 


PACIFIC  COAST  REPRESENTATIVES 

LOS  ANGELES  Corporation  Bldg.  SAN  FRANCISCO 

PORTLAND,  OREGON Electric  Bldg.  SEATTLE  

SPOKANE  Paulsen  Bldg. 


...Rialto  Bldg. 
Colman  Bldg. 


The  Sprague  Electric  Works  are  pioneer  manufacturers  of  wiring  materials 
trical  equipment  in  which  they  have  specialized  for  years.  These  include: 

WIRING  MATERIAL 

BX  (Flexible  armored  conductor). 

Greenfield  flexible  steel  conduit. 

Spragueduct  (black  enameled  conduit). 

Oreenfielduct  (hot  galvanized  conduit). 

Outlet  boxes  and  covers  (complete  line). 

Spraguelets  (all-combination  bodies  for  exposed  wiring). 

Connectors,  couplings  and  fittings  for  outlet  boxes,  etc. 

APPARATUS 

Electric  hoists  for  all  purposes. 

Dynamometers  (for  testing  gas  engines,  etc.). 

Horizontal  cargo  winches. 

Vertical  car-pulling  winches. 

Ventilating  Fans  (for  restaurants,  hotels,  etc.). 

Printing  press  operating  equipments  (from  the  smallest  to  the  largest). 

MISCELLANEOUS 


and  of  the.  following  classes  of  elec 


MT  Single  Phase  Motor  with  Foot  Con- 
trol Attached  to  Printing  Press. 


Armored  Hose  (for  steam,  air  and  water). 
Panelboards  and  Cabinets  (specializing  in  safety  first 
types). 

Write  for  Bulletins  and  the  name  of  the  nearest  dis- 
tributor. 


BX  FLEXIBLE  STEEL 
ARMORED  CABLE 


BX — Adapted  to  new  build- 
ing construction  and  remodel- 
ing work. 


FLEXIBLE  STEEL  CONDUIT 

Made  of  a single  strip  of 
galvanized  steel  Interlocked 
and  gasketed.  For  both  fire- 
proof and  non-flreproof  con- 
struction. 


SPRAGUEDUCT 

A cheaper  rigid  conduit, 
black  enameled  inside  and  out. 
All  sizes  In  10 -ft.  lengths. 


OUTLET  BOXES.  COVERS 
AND  FITTINGS 

A complete  line  of  outlet 
boxes  with  knock-outs  In  gal- 
vanized and  black  enameled 
finish,  for  concealed  conduit 
wiring,  Including  types  for 
concrete  work,  with  covers  to 
match. 


GRBENFIELDUCT 

A rigid  conduit  distinguished 
by  its  heavy  continuous  gal- 
vanized coating  from  end  to 
end,  inside  and  out.  Standard 
sizes,  %,  V4,  1,  1%.  1%.  2, 

2 Vi,  3,  3 Vi  and  4 in.,  approxi- 
mately Inside. 

«/• 

SPRAGUE LET3 

The  all  combination  bodies 
for  exposed  wiring  by  which 
practically  all  branch  combin- 
ations with  standard  wiring 
devices  can  be  accomplished 
through  the  use  of  three 
knock-out  bodies  and  a few 
standardized  covers. 


VENTURA  VENTILATING 
FANS 

Furnished  with  capacities 
ranging  from  760  to  1700  cu. 
ft.  per  minute,  in  sizes  from 
12  to  48  in.  diameter. 

Motors  are  wound  for  all 
Standard  A.C.  and  D.C.  volt- 
ages. 


DYNAMOMETER 

Electric  dynamometers  1 to 
1000  HP.  for  testing  engines, 
transmissions,  pumps,  chassis, 
starters,  tires,  belts  and 
motors. 


ARMORED  HOSE 

Armored  high  and  low  pres- 
sure air  and  steam  hose,  sizes 
V4  to  2 In.  Water  hose  and 
hot  -water  hose,  sizes  H to  1 Vi 
in.  Suitable  for  use  on  pneu- 
matic tools,  air  drills,  aut* 
garages,  etc. 


DEAD  FRONT  PANEL- 

BOARDS  AND  CABINETS 

For  Edison  plug  fuses  and 
N.  E.  C.  fuses. 

Standard  or  special  types 
built  to  meet  the  most  exact- 
ing specifications.  Branch  cir- 
cuit switches  are  of  tumbler 
type,  30-amp.  230-  volt  capac- 

ity, with  quick  break  action. 

Standard  live  front  lighting 
and  power  panels  also  fur- 
nished. 
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Sprague  Electric  Hoists 


W TYPE.  CAPACITIES  1 TO 
6 TONS. 


S-l.  CAPACITIES  TON, 
1 TON. 


D-ll  Spur  Geared  Winding 
Drum.  Built  in  capacities 
from  10.00  to  8000  lbs.,  pull  at 
speed  of  100  ft.  per  minute. 
Motor  is  direct  or  alternating 
current,  geared  to  drutn 
through  triple  reduction  gear- 
ing. 


9-1  MONORAIL  HOIST  WITH  OPEN 
TRAILING  CAGE 


TYPE  S-2  AND  S-3  MONORAIL  HOIST 
WITH  OPEN  ATTACHED  CAGE. 


VERTICAL  WINCH 
Capacities,  1 to  « tons;  speeds, 
5 to  150  r.p-m.  For  general  ap- 
licatlon. 

HORIZONTAL  WINCH 
Capacities,  1 to  4 tons;  speeds. 
00  to  200  r.p.m.  For  general  ap- 


W-2  MONORAIL  HOIST  WITH  OPEN  TRAILING 
CAGE. 


GB-7  GRAB  BUCKET  MONORAIL  HOIST  WITH 
ENCLOSED  CAGE 


RATINGS  AND  WEIGHTS,  STANDARD 
MONORAIL  HOISTS,  CASE 
CONTROLLED 


I Holst 

Trolley 

Weight  of 
monorail 
hoist  com- 
plete, lbs. 

Speed, 

ft. 

per 

min. 

Lift 

ft. 

No. 

of 

ropes 

Hnlfit 

Motor 

Speed, 

ft. 

per 

min. 

Motor 

Mini- 
mum 
rad- 
ius of 
curve 
ft. 

With 

open 

cage 

With 

en- 

clos’d 

cage 

type 

Frame  H.P. 

Frame  H.P. 

Direct  Current 


Vt 

30 

28 

1 

SI 

1& 

360 

Ml 

2 

1 

16 

13 

S 

SI 

HH 

360 

U1 

2 

1 

20 

40 

2 

W1 

Ml 

3 

360 

Ml 

1 

40 

40 

2 

W1 

M3 

6 

360 

Ml 

2 

1% 

26 

60 

2 

W2 

Ml 

6 

360 

M2 

4 

2 

10 

20 

4 

W1 

Ml 

3 

360 

M2 

4 

2 

20 

20 

4 

W1 

M2 

6 

360 

M2 

4 

2 

30 

60 

2 

W2 

M3 

9 

360 

M2 

4 

2 

36 

31 

2 

S2 

M2 

6 

360 

M2 

4 

2 

60 

31 

2 

S2 

M3 

9 

360 

M2 

4 

3 

13 

26 

4 

W2 

M2 

6 

360 

M2 

4 

3 

23 

21 

3 

82 

M2 

6 

360 

M3 

6 

3 

33 

21 

3 

S2 

M3 

9 

360 

M3 

6 

3 

60 

48 

2 

S3 

M4 

12 

360 

M3 

6 

4 

16 

26 

4 

W2 

MS 

9 

360 

M3 

6 

4 

17 

16 

4 

S2 

M2 

6 

360 

M3 

6 

4 

25 

16 

4 

S2 

M3 

9 

360 

M3 

6 

4H 

S3 

31 

3 

S3 

M4 

12 

360 

M4 

8 

6 

26 

23 

4 

83 

M4 

12 

360 

M6 

10 

Alternating  Current 


1 

40 

40 

2 

W1 

5180 

5 

350 

5160 

2 

1 % 

26 

50 

2 

W2 

5180 

5 

360 

6180 

3 

2 

20 

20 

4 

W1 

6180 

6 

360 

6180 

3 

2 

21 

50 

2 

W2 

5180 

6 

350 

6180 

3 

2 

36 

31 

2 

S2 

6180 

6 

360 

6180 

3 

2 

60 

31 

2 

82 

5201 

1# 

360 

5180 

3 

3 

13 

25 

4 

W2 

6180 

5 

360 

5180 

3 

3 

23 

21 

3 

S2 

6180 

5 

360 

5200 

6 

3 

33 

21 

3 

S2 

6201 

10 

350 

5200 

6 

3 

50 

48 

2 

S3 

6008 

16 

360 

6201 

6.6 

4 

10 

25  1 

4 - 

W2 

6180 

6 

350 

6201 

6.5 

4 

17 

16 

4 

82 

5180 

5 

350 

5201 

6.6 

4 

25 

15 

4 

S2 

5201 

10 

360 

6201 

6.6 

4* 

33 

31 

3 

S3 

6008 

15 

360 

6008 

10 

6 

26 

23 

4 

83 

5008 

16 

360 

6008 

liM 

2126 

2486 

2176 

2626 

2840 

2890 

2696 

2860 

2900 

4790 

2636 

2890 

2940 

6010 

60801 


2260 

2610 

2300 

2660 

3660 

3600 

2720 

3660 

3610 

6460 

2760 

3600 

3660 

6670 

6740 
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Rattan 

CONDUIT  FITTINGS 


8TEEL  LOCK  NUT8 
Made  from  highest  grade  steel, 
especially  adapted  to  stand  up  un- 
der any  and  all  Installing  condi- 
tions. 


BU8HING8 

National  Code  Standard.  Made 
of  malleable  Iron,  galvanised,  and 
packed  in  strong  pasteboard  car- 
tons. 


HICKEY  FIXTURE  8TU08 

National  Code  Standard.  Made 
of  malleable  iron,  galvanized,  and 
Packed  in  well  made  cartons. 


CONDUIT  BENDERS 
Taws  specially  shaped  giving 
great  leverage  and  allowing  quick 
and  easy  application  to  conduit. 


8QUEEZE  CONNECTORS 

Made  of  malleable  iron,  galvani- 
zed. larger  and  heavier  than  oth  re 
with  hexagonal  shoulder. 


FISH  WIRE 

l The  Rattan  Mfg.Cq  j 

L ELECTRICAL  DEPT.  A 
New  Haven.Com. 

USA. 


FISH  WIRE 

Msde  from  sped  ally  treated  flat 
tempered  spring  wire— 100  and 
200 -foot  coils  wrapped  in 
moisture  proof  paper.  Also  furn- 
ished In  longer  lengths  on  reels. 


^The*  RATTAN.MFG;cO.,  Electrical  Dcpt.4, 
New  Haven,  Conn. 

General  ^al£s  A*ent8  .IIATHEWAY  & KNOTT,  Inc. 
117  Wait  St.  NEW  YORK 


PEERLESS 

Repulsion  Induction  Type  . 

Single  Phase  Motors 
Vi  to  71/2  H.  P. 

Split  Phase  Type 

Single  Phase  Motors 
1 /20  to  l/2  H.  P. 

Polyphase  Motors 

!4  to  2 H.  P. 

Bipolar  Type 

Direct  Current  Motors 
Direct  Current  Generators 
I /30  to  2 H.  P.  or  1/50  to  1 y2  K.  W. 

Multipolar  Type 

Direct  Current  Motors 
Direct  Current  Generators 
2 to  30  H.  P.  or  1 to  30  K.  W. 

Rotary  Converters  • 

Synchronous  Motors 
Motor  Generator  Sets 
Designed,  for  Special  Applications  . 

Fans 

Oscillating,  Non-Oscillating  & Ceiling  Types 
For  All  Standard  D.  C.  or  A.  C.  Circuits 

Complete  Specification*  and  Price e Gladly 
Supplied  on  Requeet 

The  Peerless  Electric  Co. 

WARREN,  OHIO 
AGENCIES  IN  PRINCIPAL  CITIES 


MS 

ERIKSON 
REFLECTORS 


for  Lighting 

Bank  Screens  and  Desks 

No*  *7— Bank  Screen  Reflector  SllOW  Wjnd<)w8 

Special  Lighting  Effects 
L.  Erikson  Electric  Co. 

(Established  1898) 

Approved  by  «h.  Notion.,  Boord  o^U^***  SX-..  o„d  Biu.  Print.  o„  App.icion  6 SL  B°“0D’  M>M 

i |»s|is|i|||s||s||s||s||si|s||si|siii|iiiiiiiansiisiisininimisiinniiiiiiiiiiiiunniisiis»si>snsiisnsiiiniiisiisiisnsininlmmni),li,ii,l|,n„J„l,<lln,i  i8miiBiiBinnBiiBiniiBnaiiaiiiiiaiiaiiBnanaiiamiiamn™*F“t»» 


SOUTHERN  ELECTRIC  CO. 


Distributing  Jobbers 

ELECTRICAL  MERCHANDISE 

BALTIMORE,  MD. 

RICHMOND,  VA. 

€t  Southern  Service  Satisfies yi 
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Booth  Mechanical 
Felt  Goods 


The  business  of  supplying  cut  felt  washers,  wicks, 
pads  and  a thousand  and  one  other  articles  made 
from  felt  has  been  developed  by  us  since  the  year 
1905,  when  the  business  was  established,  to  large 
proportions,  and  we  now  own  and  operate  in 
Brooklyn,  New  York,  the  largest  and  best 
equipped  factory  of  its  kind  in  the  world,  and  we 
have  almost  a duplicate  factory  in  Chicago.  To 
learn  more  on  this  subject  please  write  our  near- 
est factory  for  a copy  of 


BOOTH  Mechanical 
Felt  Goods 


The  Booth  Felt  Co.,  Inc 

732  Sherman  St.,  Chicago,  111. 


463-473  Nineteenth  St 
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Series  Wound  Motor 
Parts — as  applied  to 
operation  of  vacuum 
cleaner. 


Specialists  in 

Fractional  Horse  Power  Motors 

Domestic  Motors  are  the  result  of  long  experi- 
ence covering  the  operation  of  these  motors  on 
the  many  nationally  known  household  and  in- 
dustrial appliances  where  they  are  standard 
equipment. 

Domestic  Sales  Engineers  are  in  daily  contact 
with  problems  of  small  motor  application  un- 
der all  conditions.  Let  us  confer  with  you  on 
your  requirements. 


Spilt  Phase  Induction 
Motor 


THE  DOMESTIC  ELECTRIC  CO.,  CLEVELAND,  O. 
FACTORIES  AT  CLEVELAND,  O.  AND  NORWALK,  O. 


TkmeMic  Electric 

TRADE  MARK  REG. 


"Motors 


(M 


GALE’S 

Commutator  Compound 

Prevents  cutting  of  commutators  and 
sparking ; will  not  gum  the  brushes.  Puts 
that  high  gloss  on  commutators  that  you 
have  so  long  sought.  Saves  wear  and 
labor. 


Known  and  used  all  over  the  world  for 
over  30  years.  For  sale  by  all  supply 
houses. 

Writ e today  for  Free  Sample  Stick 

k.  Mclennan  & co. 

Sol.  Mfrt. 

1751  West  35th  Street 
CHICAGO,  ILL. 
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MINERALLAC  FLECTRIC  fOMPAMf 

o or 


Cable  and  Conduit  Hangers: 

For  open  wiring  and  conduit  in  exposed 
position. 

The  Jiffy  Clip: 

One-hole  pipe  hanger,  with  rib  and  boss. 

The  Altman  Desk  Push: 

| Round  style.  Rectangular  or  Rectangular 
1 with  Name  Holder.  Mahogany  or  Oak 

| finish. 

| Insulating  Compounds: 

| High  .and  low-tension  compounds — ap- 
1 proved  by  all  users  of  high  grade  insulating 

| material. 

YOUR  JOBBER  HAS  THEM 

MINERALIAC  FLECTRIC  fOHPAMY 

| 1045  Washington  Blvd.,  Chicago,  Illinois 
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Built  for  Lasting  Service 

The  one  outstanding  feature  of  every  Du- 
more  Product  is  real,  definite,  service-giving 
quality.  The  foundation  of  this  quality  lies 
in  the  fact  that  every  Dumore  Motor  is  dy- 
namically balanced — thus  eliminating  vibra- 
tion and  assuring  longer  life. 

Careful  and  accurate  design,  specially  se- 
lected materials  and  simplicity  of  construction 
provide  unusual  sturdiness  without  unneces- 
sary weight. 

You  can  depend  on  Dumore  Products  al- 
ways, under  all  circumstances.  Built  for  last- 
ing service,  you  will  find  them  “on  the  job” 
when  you  want  them. 

Illustrations  here  show  only  a few  of  the 
Dumore  Products. 

Write  for  complete  catalog 

WISCONSIN  ELECTRIC  COMPANY 


9535  Sixteenth  Street 


Racine,  Wisconsin 


No.  3 Multi  Speed  Dumore  Grinder 

For  tool  room  and  production  work  requiring  extreme  accuracy.  Seven 
interchangeable  pulleys  and  spindles  give  exactly  right  cutting  speed  for 
all  jobs.  Motor  swivels  to  five  positions.  Light  and  powerful. 


Specifications 

Motor — H.  P.  Universal; 
spindle  speeds,  3,600  to  50,000  R. 
P.  M.  ; selected,  dust-proof  ball 
bearings;  length  of  travel,  5J4"; 
shipping  weight,  45  pounds. 


Equipment 

Twelve  grinding  wheels,  from 
Vi"  to  5"  diameter;  two  %"  round 
emery  pencils;  seven  extension 
spindles  ; cutter  grinding  rest ; cross 
feed  lever;  two  shanks;  10  ft.  cord 
and  attachment  plug. 


ORE 


Dumore  Type  D Motor — *4  H.  P. 

One  of  our  most  popular  stock  sizes.  Espe- 
cially adapted  for  jewelers,  dentists  and  labora- 
tory work.  Equipped  with  8 ft.  of  cord  and  at- 
tachment plug.  Five  speed  rheostat  in  base. 
Tapered  shaft  eifds.  Will  take  Ritter  chucks  and 
wheel  arbors.  Net  weight,  12  pounds.  Can  be 
furnished  with  5-32"  Goodell  Pratt  chucks  if 
desired. 


Model  1 A D Drill 

Handy,  efficient,  economical.  For  fast  drill- 
ing and  countersinking.  Capacity,  steel  3-16"; 
brass  and  alloys  13-64".  Universal  motor.  Heli- 
cal gear  drive.  Aluminum  handle.  10  ft.  cord, 
plug,  switch  and  chuck.  Shipping  weight,  7 
pounds. 


Model  2 A D Drill 

Sensitive  bench 
type.  Very  accurate 
on  fine  work  Saves 
time  on  small  parts. 
18"  high,  stroke 
3%".  Rack  and  pin- 
ion feed.  Capacity, 
steel  3-16",  brass  and 
alloys  13-64".  Uni- 
versal motor.  Adjust- 
able table.  Shipping 
weight,  28  pounds. 
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Rome  Brass  & Copper  Co. 

Rome,  N.  Y. 

Manufacturers  of 


Brass,  Copper,  Bronze  and 
Special  Alloys  in  Sheets,  Rods, 
Tubes,  Bars  and  Special  Shapes 

Also  we  Specialize  in  Copper  Commutator 
Bars  and  Segments  for  all  purposes. 

Branch  Store 
115-119  North  Market  Street 
Chicago,  01. 

Branch  Offices 

233  Broadway,  New  York  City 
Well*  Fargo  Bldg.,  San  Francisco,  Calif. 

Export  Office:  5 State  St.,  New  York  City 
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Edison  Storage  Batteries 

STRENGTH  - POWER  - ECONOMY  - PERMANENCE 

THE  ONLY  STORAGE  BATTERY  MADE 
OF  IRON  AND  STEEL  AND  HAVING  AN 
ALKALINE  (NON- ACID)  SOLUTION 


Ignition  and  lighting  batteries  for  motor 
trucks  need  the  strength,  permanence  and 
dependability  of  the  steel  - and  - Iron 
Edison. 


jThe  storage  battery  tractor  does  the  work 
<of  many  hand-truckers,  and  does  It 
(quicker,  better  and  cheaper.  It  is  speedy, 
• efficient,  tireless. 


Big  and  growing  fleets  are  proving  the 
economy  of  electric  delivery  tn  laundry, 
bakery  and  similar  lines. 


-V  '.V 


-1*1- 


Ruggedness  and  light  weight  make  the! 
Edison  the  ideal  batteries  for  portabb^ 

vntin*  outfits. 


-The  distinctive  principle  and  construction 
"of  the  Edison  Battery  give  the  reliability 
that  Is  so  necessary  for  railway  signaling 
. and  for  car  lighting  service. 


rime  clock  systems  nnd  reliable  sources 

power  in  Edison  Batteries. 


One  man  handles  the  Edison  car  lighting 
battery — a labor  saving  advantage. 


A modern  cargo  carrier,  the  auxiliary 
motor-ship  Remittent,  equipped  with 
Edison  Batteries.  They  are  used  for 
emergency  wireless  and  lighting,  aboard 
liners,  cargo  steamers,  yachts,  tugs.  Ash- 
ing boats,  etc. 


Two  important  links  In  transporting  mall 
and  merchandise — the  engine  and  the 
storage  battery  Industrial  truck. 


Mine  production  is 
Increased  by  hauling 
with  the  powerful 
storage  battery  loco- 
motive. It  has  many 
advantages  over  ani- 
mal haulage. 


The  electric  safety 
lamp  ' is  a necessity 
for  work  in  mines, 
tunnels,  sewers  and 
excavations.  Edison 
Batteries  have  the 
rugged  strength  for 
this  work. 


EDISON  BATTERIES  HAVE  BECOME  STANDARD.  THROUGH 

Years  of  Successful  Usage.  Write  for  Bulletin  850  AQ.  It  tells  the  story  briefly  and  clearly 

Ed  ison  Storage  Battery  Company 

314  Lakeside  Ave.,  Orange,  N.  J. 
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Want  Information? 


If  you  don’t  find  what  you  are  looking  for  in  the 
E M F Electrical  Year  Book  send  your  inquiry  to  our 
Service  Department. 

A trained  staff  has  been  provided  to  furnish  any  elec- 
trical information  not  covered  in  this  volume,  aside  from 
highly  technical  artd  consulting  engineering  service. 

The  Service  Department  will  also  be  prepared  to  fur- 
nish promptly  any  information  covered  by  the  book  for 
which  facts  or  figures  are  desired  that  are  later  than  those 
that  were  available  at  the  time  of  going  to  press. 

Subscribers  to  the  book  will  thereby  be  able  to  obtain 
between  the  regular  annual  editions  the  latest  data  on 
any  subject  or  listing  on  any  product  for  which  they  have 
urgent  need. 

This  service  is  without  charge  to  subscribers. 


E M F Electrical  Year  Book 


Published  by 


Electrical  Trade  Publishing  Company 

53  West  Jackson  Boulevard 
Chicago,  111. 

New  York:  116  Nassau  Street 
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KNOW 
WHAT  YOUR  COAL 

BILL  SHOULD  BE 

There’s  no  longer  any  such  commodity  as  “Cheap  Coal” 
and  indications  are  that  there  probably  never  will  be  again. 
At  present  prices,  or  for  that  matter — at  any  price — it  is 
neither  good  engineering  practice  nor  good  management  to 
check  your  coal  by  mine  weights  or  railroad  weights. 

RELIANCE  WEIGHING  MACHINES 

insure  an  accurate  and  positive  check  on  every  ounce  of 
coal  consumed.  They  provide  a means,  without  additional 
labor  cost,  of  checking  the  total  received  against  the  total 
purchased.  They  show  to  operator  and  executive  the^ 
exact  amount  of  coal  consumed  by  each  boiler.  They 
bring  efficiency  and  economy  into  coal  consumption. 
Weighs — records — indicates — without  manual  effort — the 
entire  operation  automatic. 

Each  machine  is  a unit  in  itself,  so  perfect  in  design  and 
flexible  in  application  that  it  will  meet  any  existing  plant 
conditions. 

The  services  of  our  engineers  are  at  your  command  in 
helping  you  plan  prospective  installations. 

Write  um  for  detaile 


Dwo,  N*  1 '6. 


RELIANCE 

WEIGHING 

MACHINE 

DIVISION, 

STEARNS  MOTOR  MF6.  GO. 

General  Offices  and  Factory 

LUDINCTON,  MICHIGAN 


Representatives  in  Prlnoipal  Cities, 
United  States  and  Canada 
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Worm  and  Spur 
Gear  Speed  Reducers 


Ganschow  Direct  Drive 
Speed  Reducer.  Driving 
plates  are  firm  and  well 
balanced.  They  act  as 
driving  gears,  and  estab- 
lish a momentum,  saving 
a large  degree,  of  power. 


Effecting  Economy  in 
Power  Transmission 

One  of  the  most  expensive  items  in  manufac- 
turing is  power.  You  buy  power  same  as  you 
do  raw  material.  And  in  maintaining  an  eco- 
nomical production  system — in  lowering  your 
operating  costs — you  must  conserve  power  just 
as  you  conserve  time,  material  and  labor. 

Inferior  transmission  loses  hundreds  of  dollars 
in  power  for  the  plant  in  which  the  item  of  con- 
servation is  neglected. 

Speed  Reduction 

It  is  a known  fact  that  a good  type  of  speed  reducer 
affords  the  most  efficient  and  economical  means  of 
reducing  the  speed  between  motor  and  machine. 

A good  speed  reducer  is  simple  of  construction;  there 
are  few  moving  parts  to  be  driven.  Consequently  it 
offer*  the  least  resistance  to  the  driving  unit. 

It  is  strong;  a steady,  rigid,  well-ribbed  body  and 
good  quality  of  material  give  greater  strength  than 
an  over-abundance  of  metal. 

Ganschow  Speed  Reducers  embody  all  the  points  of 
economical  speed  reduction.  They  are  made  for 
reductions  from  4 to  I to  250  to  1,  from  Yi  to  100 
h.p. 

William  Ganschow  Go. 

Chicago 

Rawhide^and  Bakelita  Notables*  Pinicna 
Baval,  Spur , Spiral  and  Worm  Gaara . 
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Universal  Winding  Machines 


D H 
Braider  Cop  Holder 
and 

“UNIVERSAL” 
Braider  Cop 


Digitized  by 


Google 


For  the  insulating  machine 
wound  by  No.  14  “UNIVERSAL” 


Braider  cops  wound  by 
No.  50  “UNIVERSAL”  2,  3 or  4 way 


No.  14  “UNIVERSAL”  No.  50  “UNIVERSAL  * 6 Way 

These  machines  in  combination  multiply  fine  yarn 


Universal  Winding  Company 

Jms£> 


BOSTON,  U.JS.  A. 


New  York 


CHICAGO  OFFICE 

20  E.  Jackson  Blvd. 

Tel.  Wabash  5^12 


Providence 
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From  Switch-handles  to  Motors— 


Conduits,  condulets,  core-plates,  meter  cases,  motor  cases, 
panel  boxes,  switch  handles,  telephones,  etc.;  these  are 
but  suggestions  of  the  many  articles  of  electrical  equipment 
which  are  finished  with  Hilo  Black  Enamels  and  Japans. 


Typical  of  Hilo  Quality  is 
No.  934  Black  Baking  Japan. 
It  gives  a high  gloss  finish  that 
stays  on  permanently.  Final 
operations  on  equipment  may 
be  done  after  japanning, — 
Hilo  “934”  allows  no  smudg- 
ing or  dimming  of  the  surface 
when  holes  are  drilled  or  final 
assembly  completed.  No  time- 
loss  necessary  for  touching  up. 


There  is  a Hilo  finish  for  every 
electrical  equipment.  Ask  our 
“Better-the-finish  Laboratory” 
to  suggest  the  proper  finish  for 
your  products  or  to  render  any 
finish-service  you  need. 


Hilo  Varnish 
Corporation 

Makers  of  Enamels  and 
Varnishes  for  58  Years 

Brooklyn,  N.  Y. 
Chicago,  III. 
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CHICAGO  MICA  COMPANY 

Valparaiso,  Indiana 

Micabond  Commutator  Segments 
Mica  bond  Commutator  “V”  Rings 
Micabond  Moulded  Insulation,  Special  Shapes 
Micabond  Rheostat  Tubes 
Micabond  Cloth  and  Paper 
Micabond  Moulding  Plate 
Micabond  Commutator  Segment  Plate 
Micabond  Paper  Tape 

Mica,  Cut  and  Uncut  Sheet  Mica.  Domestic,  India  and  Amber  Quali- 
ties. Mica  Washers,  Discs,  etc. 

Champion  Oiled  Cambric,  Oiled  Cambric  Tapes,  Linen,  Cotton  and 
Friction  Tapes. 

Transformer  Cements,  Insulating  Glue,  Anti-rust  Compounds,  Oil- 
proof  and  Water-proof  Insulations. 

We  can  fill  any  requirements  — and  solicit  your  inquiries  and  specifications 

MICABOND 

The  Standard  Mica  Insulation 


Peerless 


Insulation 


(IS  STANDARDIZED ) 


Mica  for  Every  Electrical 
Purpose 


I — India  Moulding  Plato 
t — India  Segment  Plate 
S — Amber  Segment  Plate 
Sa — Amber  Small  Segment 
Plate 

4—  High  Heat  Plate  (for 

heat  units) 

5—  Flexible  Mica  Sheets 


6 —  Mica  and  Paper  Sheets 

7 —  Mica  Cloth  (Sheets  and 

Rolls) 

8 —  -Mica  and  Paper  Tape 

9 —  Tubes,  Bushings,  Etc. 

10 —  Commutator  Rings 

11 —  Commutator  Segments 

12 —  Washers,  Etc. 


NEMCO  standardized 
MICA  PRODUCTS 


Guaranteed 


Satisfaction 


Write  for  Prices  and  Samples 
Descriptive  Pamphlet  Sent  on  Request 


NEW  ENGLAND  MICA  CO. 

Miners  and  Manufacturers 

New  York  Factory  and 

Office  Main  Office 

253  Broadway  Waltham,  Mass. 


INSULATING 
VARNISHES  AND  COMPOUNDS 

BAKING  JAPANS-LACQUERS 

GRAPHITES-PROTECTIVE  PAINTS 

INCO 

INSUUTE  No.  16 

A Black,  General  Utility  Insulating  Varnish 
That  Will  Care  for  90%  of  All  Insulating 
Requirements  for  Manufacturers  ana 
Repairers  of  Motors  and  Other  Electrical 
Apparatus  and  Devices. 


Write  for  Bulletin  No . 207 


International  Paint 
Corporation 

St.  Louis,  U.  S.  A. 

Specielists  in  Insuleting  Var- 
nishes and  Protective  Paints 
for  More  Than  a Decade. 
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OUTWEIGHED 


EleS“c  Ll<jht 

and  Hand  Labor  y and  Power 

Light  When  and  Where  ^ou  want  it 

3-H.P.  L-type  engine.  1 250  watt 
Westinghouse  generator.  Simple, 

Compact,  Durable.  Engine  and 
generator  guaranteed  1 year,  bat- 
teries, 5 years. 

Semi-automatic  control. 

1 

Switchboard  of  simplest  design  in- 
cluded in  unit. 

THE  EVERLITE  COMPANY 

Main  Factory,  928  South  Third  St,  Minneapolis,  Minn. 

Winnipeg  Factory,  Catherine  and  Quelch  St.,  Winnipeg,  Man.,  Can. 

London  Office,  29  Great  Pulteney  St,  London,  N.  W. 

EASTERN  OFFICE:  SOUTH  FERRY  BUILDING,  NEW  YORK,  N.  Y. 
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THE  sale  and  handling  df  larger  units  are 
greatly  facilitated  by  a clean,  litterless 
individual  package  such  as  the  one  illus- 
trated. The  box  shown  here  was  specially  de- 
signed by  H & D engineers  and  it  is  but  one  of 
hundreds  of  sturdy,  strong,  lightweight  con- 
tainers built  to  the  specifications  of  a certain 
product  H & D Corrugated  Fibre  Board  is 
unequalled  in  its  adaptability  to  the  packing 
requirements  of  electrical  goods,  and  it  offers 
a practical  solution  to  almost  every  packing 
problem. 


Make  Your  Packing 
Serve  a Double  Purpose  | 

THE  first  office  of  packing  is  protection.  But  = 
have  you  ever  thought  of  it  as  a factor  in  sales?  = 

The  tendency  is  toward  well-designed,  attractive,  S 
individual  containers,  for  larger  standard  units ; clean,  = 
convenient  cartons  for  the  quantity  packing  of  smaller  = 
products;  standardization  in  packing  to  make  han-  = 
dling,  checking  and  sales  easier.  5; 

Untidy,  paper- wrapped  and  straw-embedded  elec-  = 
trical  merchandise  in  clumsy  boxes  and  barrels  is  | 
being  fast  left  behind  in  the  race  for  sale.  It  is  dis-  E 
criminated  against  in  favor  of  conveniently  handled,  “ 
easily  checked  goods  in  clean,  standardized  fibre  con- 
tainers. Pack  your  merchandise  not  only  for  its  pro- 
tection but  with  a thought  to  its  sales. 

Hinde  Dauch  Corrugated  Fibre  Board  Boxes, 
Containers  and  Packing  Materials  in  an  unlimited  va- 
riety of  design  are  at  the  service  of  the  electrical  trade 
everywhere. 

The  Hinde  Dauch  Paper  Company  maintains 
a special  department  whose  work  is  the  designing  of 
containers  to  fit  a given  product.  Send  us,  collect,  a 
typical  sample  shipment  of  any  of  your  products  and 
let  us  design,  free  of  charge,  a practical  method  of 
packing.  Your  goods  will  be  packed  as  we  think  they 
should  be  and  returned  to  you  prepaid.  Take  advan- 
tage of  this  free  service  today. 

The  Hinde  & Dauch  Paper  Co. 

311  Water  St.,  Sandusky,  Ohio 

Toronto,  Canada:  King  St.,  Subway  and  Hanna  Ave. 
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SHERMAN  GOODS 
LEAD  THE  FIELD 


SHERMAN  SOLDERING  LUGS 

are  approved  by  underwriters.  They  are  made  in  sizes  from  30  to  1000  amperes, 
and  constitute  a standard  line  for  use  whenever  efficient  soldering  lugs  are  needed. 

The  Sherman  Ground  Clamp  is  a one-piece  all- 
copper article  that  can  be  used  for  either  sol- 
dered or  solderless  connections.  It  is  made  in 
accordance  with  the  latest  underwriters*  rulings. 

Sherman  Set  Screw  Connectors  are  made  to  ac- 
curate size.  The  screws  are  heavily  galvanized, 
hence  rustproof. 

The  Sherman  Connector  is  an  economical  and 
efficient  device.  It  is  used  for  the  proper  fitting 
of  lead  wires  to  dynamos,  transformers,  gener- 
ators, etc.  It  is  made  of  seamless  copper  and  has 
over  five  times  the  conductivity  of  yellow  brass. 

Sherman  Fuse  Clips  are  made  in  both  the  fer- 
rule and  knife-blade  types  of  phosphor-bronze 
and  special  spring-tempered  copper.  They  are 
superior  for  use  in  panel  board  and  cut  out  in- 
stallation work. 

Sherman  Terminals  are  made  in  a large  variety 
of  styles  and  sizes  both  in  sheet  copper  and  brass. 
They  are  efficient  in  every  way  and  are  very  low 
in  cost,  being  made  with  special  machinery  in 
large  quantities. 

Sherman  Battery  Connectors.  Copper  ter- 
minals, corrugated  to  insure  tight  hold.  Extra 
flexible  wire  with  soft  cotton  cover. 

The  splendid  modern  daylight  factory  of  the  H.  B.  Sherman  Manufacturing  Co.  at 
Battle  Creek.  One  of  the  largest  brass  goods  manufacturing  plants  In  the  world. 


APPROVED 

U.  S.  PATENT  No.  1,144,281 


Fractional  Horsepower  Motors 

H.  B.  Sherman  Mfg.  Co. 

BATTLE  CREEK  MICHIGAN 
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Sole  Selling  Agents  for  Manufacturers  of  Mag-  r t 1 

Reliable  Machine  Co.  net^  wire.  Cotton  and  Q Headquarters  for 

& ar  “d  sn‘ Electrical 

Manning  J.  Smith  Co.  Woven  Cotton  Tape.  V M.A;. 

Freydberg  Bros.  Cut  Cotton  Tape.  CHICAGO.  ILLINOIS.  Machinery 

Wires,  Cables  and  Machinery  of  Every  Description 

I 

BARE  AND  INSULATFD 

OUR  LARGE  MACHINERY  STOCKS 

WIRES  AND  CABLES 

ASSURE  PROMPT  DELIVERIES 

MAGNET 

COMPLETE  ELECTRICAL 

RESISTANCE 

POWER  PLANT 

WEATHER-PROOF 

EQUIPMENT 

RUBBER  COVERED 

ELECTRICAL  CORDAGE 

ENGINE  GENERATOR  SETS 

TELEPHONE  WIRES 

MOTORS 

INSULATING  MATERIAL 

We  Can  Supply 

Consult  Our  Engineering 

Every  Wire  Need 

Department 

Increase  Your  Earnings 

There  is  an  almost  unlimited  field  for  the  sale  of  The  EMF  .Electrical  Year 
Book  in  your  vicinity. 

Every  concern  and  individual  engaged  in  the  electrical  industry  or  using 
electrical  equipment  has  need  for  the  information  it  contains. 

Live,  energetic  men  can  materially  incr^e  their  earnings  by  acting  as  our 
representatives  for  the  sale  of  books,  eitWr  during  spare  time  or  on  a full- 
time basis. 

Write  for  full  particulars  of  our  liberal  commission  arrangement. 

Electrical  Trade  Publishing  Co. 

53  W.  Jackson  Boulevard 
CHICAGO 
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ELECTRICAL 

Some  manufacturers  of  Electrical  Equipment  re- 
quire only  a few  large  pieces  of  felt  accurately 
cut  and  punched.  Others  demand  prompt  deliv- 
ery of  millions  of  small  pieces. 

We  are  satisfactorily  serving  manufacturers  of 
every  kind  of  electrical  equipment  from  the  heavy 
duty  motor  to  electric  light  bulbs. 

It  would  be  impossible  for  any  but  a highly  spe- 
cialized organization  to  satisfy  the  requirements 
of  manufacturers  whose  demands  cover  such  a 
wide  range. 

One  of  the  most  vitally  important  factors  in  sup- 
plying felt  for  electrical  purposes  is  absolute  ac- 
curacy. It  is  impossible  to  cut  these  electrical 
felt  specialties  without  the  proper  sort  of  equip- 
ment and  specially  constructed  dies.  The  equip- 
ment and  dies  we  have  for  this  particular  class 
of  work  are  the  result  of  years  of  experience,  con- 
stant improvement,  and  represent  the  expenditure 
of  much  money. 

Our  claim  to  this  class  of  trade  is  that  we  are  the 
best  equipped  organization  in  the  country  to 
handle  it  intelligently  and  render  absolute  satis- 
faction. 

The  Booth  Felt  Co.,  Inc. 

732  Sherman  St.  463-473  Nineteenth  St. 

Chicago,  III.  Brooklyn,  N.  Y. 
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If  It’s  Made  of  Felt— Ask  Booth 
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WHEN  it  comes  to  fleets , 
look  over  tli  is  list  of 
AValker  fleet  users.  What  Jo 
these  continued  endorsements  of 

W alker  Electric  truck  economy 
mean  to  you? 


American  Railway 
Express 

American  Sugar 
Refining  Company 
Anderson&Goodman 
Blue  Valley  Cream- 
ery Company 
Boston  Store 
Bush  Terminal 
Carry  Ice  Cream  Co. 
Carter’s  Ink  Co. 
Consumers  Company 
Cudahy  Packing  Co. 
Cushman's  Sons.  Inc. 
Du  Pont  American 
Industries 
Girabel  Brothers 
Hartman  Furniture 
tsf  Carpet  Company 
Horton  Ice  Cream 
Company 


Lawrence  Ice  Cream 
Company 
Mandel  Brothers 
Mashall  Field  & Co. 

New  England  Confec- 
tionery Company 
Old  Homestead 
Bakery 

Park  tsf  Tilford 

George  Rasmussen 
Company 

Reid.  Murdoch  fs? 

Company 
Stern  Brothers 
Swift  & Company 
United  Cigar  Stores 

Warner  Sugar  Refin- 
ing Company 

Westcott  Express 
Company 


Our  latest  catalogue  is  just  off  the 
£>ress.  W^rite  for  a cof>y  today. 

WALKER  Electric  TRUCKS 
LOWEST  TRUCKING  COST 


WALKER 

VEHICLE 

COMPANY 

CHICAGO 

NEW  YORK 
BOSTON 
PHILADEPH1A 
BUFFALO 


AMERICA'  S 
LARGEST 
MANUFAC- 
TURERS OF 
ELECTRIC 
TRUCKS 
TRACTORS 


feL 


The  Latest  Word  in 
BLOW  TORCHES 

TURNER  NEW  LINE  BLOW  TORCHES 
operate  perfectly  on  either  gasoline  or  kero- 
sene, and  they  stay  generated.  THE  BAFFLE 

The  adjusting  needle  is  sep- 
arate from  the  shut-off.  No 
more  trouble  from  enlarged 
fuel  opening  or  corrosion. 

Air  and  fuel  are  correctly 
proportioned  automatically 
by  the  flared  tube,  regardless 
of  size  of  flame  used. 

These  and  other  improved 
features  give  you  BLOW 
TORCH  SATISFACTION. 

Prices  no  higher  than  for  ordinary  torches 

THE  TURNER  BRASS  WORKS 

Sycamore,  Illinois,  U.  S.  A. 

Fifty  years  of  manufacturing  experience 


DOES  IT. 


Don’t  ^ny  another 
torch  without  the 
baffle  in  the  burner 
tube. 

TURNER  PATENT 


Switchboards 

Built  to  your  specifications 

We  specialize  in  building  switch- 
boards  to  meet  any  conditions  and 
can  give  prompt  service. 

We  also  carry  a complete  line  of 
new  and  rebuilt  Electrical  Machin- 
ery and  maintain  a large,  well- 
equipped  repair  department. 


BOUSTEAD  ELECTRIC  & MFC.  CO.,  Inc. 

14-18  East  Hennepin  Ave., 

MINNEAPOLIS,  MINN. 

CEO.  P.  SVENDSEN,  Pros.  CARL  UNGERM  AN,  V.P. 
FRANK  L.  JOHNSEN,  Sec.  & Trees. 
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'THE  largest  Independent  Telephone  Manufacturers  in 
^ the  World  Today.  Building  telephone  equipment  of 
the  highest  quality  for  the  past  twenty-three  years  hew 
given  us  an  undisputed  prestige  for  honest  dealing  and 
efficient  service. 

Many  of  our  first  installations  are  still  giving  fine  serv- 
ice. Clear  transmission  and  long  continued  service  under 
the  most  severe  conditions  are  assured  with  Kellogg  equip- 
ment daily,  the  world  over. 


We  can  promptly  supply : 

Oil  Field  Telephones 

Mine  Telephones 

Railway  Telephones 

Farm  Line  Telephones 

Police  and  Fire  Alarm  Systems 

Inter- Department  Systems 


Switchboards  for  the  smallest 
or  largest  telephone  exchange 
Switchboards  for  offices 
hotels,  hospitals,  public 
buildings,  etc. 


^ \ In  fact,  everything  that  will  transmit  talk  over  wires. 

/<  -dMh  Line  construction  material  and  supplies  of  the  highest 

^ quality  in  stock  for  prompt  shipments. 

With  Kellogg,  Use  is  The  Test 

Kellogg  Switchboard  & Supply  Company 

Main  Offices  and  Factory — CHICAGO 


Branches:  Columbus,  Ohio 


Kansas  City,  Missouri 


San  Francisco,  California 


Scovill  Products 

Include 

ELECTRICAL  PARTS  — To  Order 

In 

BRASS,  BRONZE,  COPPER, 
NICKEL  SILVER,  STEEL 
AND  ALUMINUM 

In  addition  to  stampings,  screw  machine 
products  and  numerous  electrical  parts — we 
are  equipped  to  produce  special  articles  for 
the  electrical  manufacturers  in  quantity  or  sup- 
ply the  metal  or  alloy  best  suited  to  their 
particular  requirements  and  in  the  most 
convenient  form,  such  as  Sheet,  Rod,  Wire 
and  Seamless  Tubing. 

Scovill  Manufacturing  Company 

Established  1802 

Waterbury,  Connecticut 

New  York  Rochester  Philadelphia  Chicago 
Boston  Cleveland  Detroit 
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Do  You  Use— 

Meta!  Parts,  Brass  or 
Steel 

Eyelets, 

Terminals, 

Bushings, 

Ferrules,  etc. 

or  Molded  Insulation 

Sockets,  Bushings, 

Weatherproof  Sockets, 
Knobs  and  Handles 
Push  Buttons,  etc. 

If  so,  our  automatic  ma- 
chinery will  turn  out  your 
needs  quicker  and  cheap- 
er than  you  ever  thought 
possible. 

A trial  will  morm  than  j 
con  vinca  you 

I Waterbury  Button  Co. 

935  South  MiiojSt,  Waterbary,  Conn. 
Established  1812 


MM 


4 K.  W. 
Electric 
Generating 
Set 


A direct  current  direct  connected  product  especially  well 
adapted  for  use  in  connection  with  moving  picture  work, 
lighting  of  country  homes,  school  houses,  churches,  etc. 

An  ideal 
i n s t a 1 1 a- 
tion  for  sup- 
plying cur- 
rent for  all 


More  than 
1 500  sup- 
plied to  the 
U.  S.  Gov't 
during  the 
war. 


The  depend- 
able  service  given 
by  them  has  made 
Universal  Marine 
Motors  the  favorite 
for  boats  under  30 
ft.  in  length. 


purposes  on 
cruisers  or 


9-12  H.P.  Marine  Motor 


For  further  information  write  to 

UNIVERSAL  MOTOR  CO. 

OSHKOSH,  WIS. 


5moo}h , uranierrupled.lori^-cordiniied  service 
is  whai  you  seek  whenyoufcuy  & transformer3 


EERLESS 

TRANSFORMERS 


The  Enterprise  Electric  Co. 

Warren  Ohio 
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Please: 

When  rou  have  occasion  to  write  to  manufac- 
turers whose  advertisements  or  listings  appear  in 
this  volume,  please  mention  the 

EMF  ELECTRICAL  YEAR  BOOK 

1 This  means  little  to  you,  but  a great  deal  to  us. 

f=  And  in  return  we  .will  give  you  a larger,  more 
complete  volume  in  the  next  edition.  Thanks. 

The  EMF  Electrical  Year  Book 

Publiehed  by 

Electrical  Trade  Publishing  Co. 

53  West  Jackson  Boulevard 
Chicago,  111. 
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MACHINE  OPERATIONS  ON  THE 


1.  Turning  Face  of  Flange  all  round. 
Z Spot  Facing  Boss  around  Bearing. 

3.  Drilling  4 Holes  for  Assembling 

Bolt. 

4.  Boring  and  Reaming  Hole  for 

Bushing. 

5.  Drilling  Hole  for  Feed  Wires. 

6 and  7.  Drilling  Holes  for  Brushes. 
8.  Machining  8 Bosses  to  fit  Body 
Housing. 

TENSO  CASTINGS 
REQUIRE  NO  MACHINING 


TENSO  CASTING 


He  Cut  Out  Cast  Iron  Paris 


The  part  illustrated  is  the  End  Shield  of  an 
Electric  Motor.  This  is  only  typical  of  what  can 
be  done.  The  more  intricate  the  part,  the  greater 
the  saving  as  a rule.  The  tensile  strength  of  the 
Iron  Casting  is  20,000  pounds  per  square  inch 
— that  of  the  Tenso  part  45,000 pounds.  The 
weight  of  the  Iron  Casting  is  2 pounds  8ounces 
— that  of  the  same  part  in  Tenso 
1 pound  13  ounces 


When  he  found  a better  and  less  cosdy  way — because  he  was  the  progressive,  resourceful  type  of 
manufacturer,  alert  for  changes  in  methods  that  would  help  him  to 
master  the  changed  conditions  of  today 

©TENSO  DIE  CASTINGS 

Solved  his  problem.  Investigation  proved  that  his  parts  produced  by  this  modern 
die  casting  process  would  come  to  him  CAST  FINISHED  and  exact,  ready  for 
assembling.  He  could  dispense  with  the  labor  and  equipment  for  machine  finish- 
ing the  iron  castings 

Tenso  Die  Castings  are  pressure  cast,  of  an  alloy  more  than  double  the  tensile 
strength  of  cast  iron,  much  harder  and  lighter  in  weight.  These  parts  not  only 
effected  a substantial  saving  for  this  manufacturer,  but  improved  his  product 
Send  sample  parts  or  Hue  prints  and  find  out  what  we  can  do  for  you  in  replacing 
parts  of  Iron,  Malleable,  Brass  and  ordinary  White  Metal  with  Tenso 

Barnhart  Brothers  & Spindler 

me  CASTING  DIVISION  Monroe  and  Throop  Streets  CHICAGO 


Monroe  and  Throop  Streets 


Manufacturers: 


Hatfe  you  brought  out  any  new 
products  ? 

Have  you  discontinued  any  prod- 
ucts? 


Have  you  moved  your  main  or  any 
branch  or  district  offices? 


Have  there  been  any  changes  in 
personnel  ? 


It  is  important  that  your  listings 
in  the  EMF  Electrical  Year  Book 
be  accurate  and  complete  and  we 
urge  you  to  keep  us  informed  of 
any  changes.  It  will  help  if  you 
place  us  on  your  mailing  list. 


EMF  Electrical  Year  Book 

PUBLISHED  BY 

Electrical  Trade  Publishing  Co. 

53  W.  Jackson  Boulevard  - Chicago,  111. 

New  York:  116  Nassau  Street 
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jtoejobbcrs  Salesman 


A human-interest  monthly  journal 
j for  wide-awake  electrical  salesmen 

Concentrating  its  entire  efforts  on  the  electrical  jobbing 
field,  The  Jobber’s  Salesman  renders  a specialized  service 
that  has  become  an  important  factor  in  electrical  merchan- 
dising. 

Over  80  per  cent  of  all  electrical  jobbers  and  their  sales- 
men are  enthusiastic  subscribers. 

Human-interest  articles  by  the  foremost  authors  establish 
the  editorial  character  of  The  Jobber’s  Salesman  as  with- 
out parallel  in  trade  publications. 

The  Jobber’s  Salesman,  with  proven  reader  interest,  of- 
fers manufacturers  who  distribute  through  jobbers  the  only 
available  means  for  influencing  jobbers’  salesmen  to  sell 
their  products. 

Advertising  rates  and  full  particulars  sent  on  request. 

Subscription  price  $1.00  per  year.  Canada  $2.00;  Foreign 
$3.00. 

The  Jobber’s  Salesman 

Published  by 

Electrical  Trade  Publishing  Co. 

53  West  Jackson  Boulevard  CHICAGO,  ILL. 

New  York,  116  Nassau  Street 
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Westinghouse  Electric  & Manufacturing  Company 

East  Pittsburgh,  Pa. 


Atlanta,  Ga.,  Candler  Bldg.,  127  Peach- 
tree St. 

Baltimore,  Md.,  Westinghouse  Bldg.,  121 
E.  Baltimore  St. 

Birmingham,  Ala.,  Brown-Marx  Bldg., 
First  Ave.  and  Twentieth  St. 

Bluefield,  W.  Va.,  Law  and  Commerce 
Building. 

Boston,  Mass.,  Rice  Building,  10  High  St. 

Buffalo,  N.  Y.,  Ellicott  Square  Bldg., 
Ellicott  Square. 

Butte,  Mont.,  Montana  Electric  Co.  Bldg., 
52  East  Broadway. 

Charleston,  W.  Va.,  Kanawha  National 
Bank  Bldg. 

Charlotte,  N.  C.,  Commercial  Bank  Bldg., 
Rooms  409-10-11. 

Chattanooga,  Tenn.,  Hamilton  National 
Bank  Bldg. 

Chicago,  III.,  Conway  Bldg.,  Ill  W. 
Washington  Street. 

Cincinnati,  O.,  Third  and  Elm  Streets. 

Cleveland,  O.,  Swetland  Bldg.,  1010  Eu- 
clid Ave. 

Columbus,  O.,  Interurban  Terminal  Bldg., 
Third  and  Rich  Sts. 

Dallas,  Tex.,  Exchange  Bldg.,  Akard  and 
Wood  Street. 


IV estinyhouse  District  Offices : 

Dayton,  O.,  Riebold  Bldg..  South  Main  St. 

Denver,  Colo.,  Gas  and  Electric  Bldg..  910 
Fifteenth  St 

Des  Moines,  Iowa,  608  Securities  Building. 

Detroit,  Mich.,  Dime  Savings  Bank  Bldg., 
Fort  and  Griswold  Streets. 

Duluth,  Minn.,  Alworth  Bldg. 

El  Paso,  Tex.,  Mills  Bldg.,  Oregon  and 
Mills  Sts. 

Houston,  Tex.,  Union  National  Bank  Bldg. 

Indianapolis,  Ind.,  Traction  Terminal 
Bldg.,  Illinois  and  Market  Sts. 

Jacksonville,  Fla.,  Union  Terminal  Ware- 
house. 

Joplin,  Mo.,  Miner’s  Bank  Bldg.,  Room  306. 

Kansas  City,  Mo.,  Orear-Leslie  Bldg.,  1012 
Baltimore  Ave. 

. Louisville,  Ky.,  Paul  Jones  Bldg.,  312 
Fourth  Ave. 

Los  Angeles,  Calif.,  I.  N.  Van  Nuys 
Bldg.,  Seventh  and  Spring  Streets. 

Memphis,  Tenn.,  Exchange  Bldg.,  6 N. 
Second  St. 

Milwaukee,  Wis.,  First  National  Bank 
Bldg.,  425  E.  Water  St. 

Minneapolis,  Minn.,  Met.  Life  Insurance 
Bldg.,  119-131  S.  Third  St. 

New  Orleans.  La.,  Maison  Blanche  Bldg., 
921  Canal  St. 


New  York,  N.  Y.,  City  Investing  Bldg., 
165  Broadway. 

Philadelphia,  Pa.,  Widener  Bldg.,  1325- 
1329  Chestnut  St. 

Pittsburgh,  Pa.,  Union  Bank  Bldg.,  306 
Wood  St. 

Portland,  Ore.,  Northwestern  Bank  Bldg., 
Broadway  and  Morrison  Sts. 

Rochester,  N.  Y.,  Chamber  of  Commerce 
Bldg.,  119  E.  Main  Street. 

St.  Louis,  Mo.,  300  N.  Broadway. 

Salt  Lake  City,  Utah,  Walker  Bank  Bldg., 
Second  Street,  South  and  Main  Sts. 

San  Francisco,  Calif.,  First  National 
Bank  Bldg.,  1 Montgomery  St. 

Seattle,  Wash.,  Alaska  Bldg.,  Second  and 
Cherry  Sts. 

Syracuse,  N.  Y.,  University  Bldg. 

Toledo,  O.,  Ohio  Bldg.,  Madison  Ave.  and 
Superior  St. 

Tucson,  Ariz.,  Immigration  Bldg. 

Washington,  D.  C.,  *Hibbs  Bldg.,  723 
Fifteenth  St,  N.  W. 

Wilkes-Barre,  Pa.,  Miners’  Bank  Bldg. 

The  Hawaiian  Electric  Company.  Ltd., 
Honolulu,  T.  H. — Agent. 


•Government  business  exclusively. 


METERS 

The  Westinghouse  type  OA  single  and  polyphase  switch- 
board watthour  meters,  are  noted  for  their  initial  and  con- 
tinuous accuracy,  low  maintenance  cost,  low  losses,  ready 
testing  facilities,  and  the  many  other  desirable  features 
found  in  high  grade  watthour  meters.  All  parts  of  the 
meter  element  are  mounted  on  a supporting  casting,  and 
can  be  removed  from  the  case  as  a unit  without  changing 
the  calibration.  The  electromagnetic  punchings  are 
clamped  so  as  to  form  one  piece, 
which  obviates  the  shifting  of 
parts  and  assures  the  perma- 
nency of  calibration  because  of 
the  closed  magnetic  circuit.  (1) 
The  main  (lower)  bearing  is  a 
highly-polished  hardened  steel 
ball,  resting  between  two  sap- 
phire cup  jewels.  (2)  The  one- 
piece  case  is  of  cast-iron,  and 
made  dustproof.  (8)  Micrometer 
adjustment  is  provided  for  both 
fuil  load  and  light  load.  (4)  Ter- 
minals on  the  front  permit  test- 
ing of  switchboard  meter  elements 
while  in  service  or  the  discon- 
Switchboard  Type  nection  from  the  circuits  and  the 
connection  to  a test  load  if  de- 
sirable. M'eslinghouse  type  OA  polyphase  switchboard 
meters  are  designed  to  indicate  the  true  power  in  a two- 
phase,  three-wire  or  four-wire,  or  a three-phase,  three-wire 
circuit,  regardless  of  the  power  factor  or  the  degree  of 
unbalance  between  phases.  The  rated  current  capacity  of 
the  polyphase  meter  is  the  current  in  each  wire  of  the  cir- 
cuit; and  the  rated  voltage,  the  voltage  across  one  phase. 
The  approximate  dimensions  of  the  single-phase  meter  are 
width,  6y2  ins.,  height,  8%  ins.,  and  depth,  6y2  ins.;  of  the 
polyphase,  width,  10  ins.,  height,  12  ins.,  and  depth,  5%  ins. 

The  Westinghouse  type  OA  alternating-current  watt- 
hour meters,  operate  on  the  induction  principle.  The 
torque  that  rotates  the  disk  is  proportioned  to  the  product 
of  voltage,  current  and  power  factor  of  the  circuit,  and  is 
counterbalanced  by  a retarding  force  exactly  proportional 
to  the  speed.  (1)  A one-piece  cast-iron  case;  parts  mount- 
ed on  central  frame;  dustproof  covers  easily  removed  and 
sealed;  ball-bearing  moving  element;  two  permanent  mag- 


nets clamped  together  as  a unit;  low  speed  worm.  (2)  High 
ratio  of  torque  compared  to  weight  of  moving  element, 
assuring  long  life  accuracy  within  close  \ limits  over  a wide 
range;  accurate  on  varying  frequencies  and  voltages.  Not 
affected  by  wave  form,  power-factor,  or  external  fields; 
permanent  magnets  shielded  from  electromagnets;  low 
shunt  loss.  (8)  The  four  dial  index  is  arranged  in  a straight 
straight  line;  micrometer  full-load 
and  light-load  adjustments;  both 
accessible  from  the  front  of  the 
meter;  shunt  field  connections 
made  in  terminal  chamber.  (4) 

The  disk-type  moving  element  is 
acted  on  by  the  electro-magnets 
at  one  edge,  and  the  permanent 
magnets  at  the  opposite  edge. 

The  electro-magnet  punchings  are 
in  one  piece,  and  form  a closed 
magnetic  circuit  that  makes  the 
meter  remarkably  free  from  the 
effects  of  stray  fields.  (5)  The 
cover  is  of  pressed  zinc  with  w____ 

dead  black  finish,  or  of  glass.  HoUB*  Type 

The  glass  windows  are  sealed  and  cover  is  fitted  with 
a dustproof  gasket — an  important  and  significant  fea- 
ture. Installation  of  meter  can  be  made  without  removing 
cover.  (6)  A sealed  terminal  chamber  is  provided  at  bot- 
tom, separated  from  the  meter  chamber  by  a dustproof 
partition.  (7)  The  registering  mechanism  is  designed  for 
minimum  friction.  (8)  The  bearings  are  similar  to  those 
employed  in  the  switchboard  meters.  The  minute  gyrations 
of  the  shaft  give  the  ball  a rolling  action,  maintaining  a 
very  low  coefficient  of  friction,  which  constantly  presents  a 
new  bearing  surface.  Three-wire  meters  are  identical  in 
appearance  with  the  two-wire. 

The  type  RA  recording  demand  watthour  meter  indicates 
on  a four-counter  dial  the  total  kilowatt-hours  consumed 
and  records  in  a permanent  form  the  integrated  demand 
over  successive  predetermined  time  intervals.  It  is  entirely 
self-contained,  and  is  installed  as  an  ordinary  watthour 
meter  and  requires  no  additional  apparatus  or  wiring.  The 
measuring  and  recording  elements  are  mechanically  inter- 
connected; and  there  are  no  electrical  contacts  to  become 
inoperative.  The  recording  element  is  controlled  by  an 
exceptionally  high  grade  clock,  good  for  at  least  85  days 
on  one  winding.  The  recording  paper  is  of  sufficient  length 
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METERS — Continued 


to  last  86  days,  and  the  self- 
inking  feature  provides  sufficient 
ink  f6r  88  days,  thus  reducing 
the  maintenance  cost  to  a great 
degree.  The  measuring  ele- 
ment is  the  standard  West- 
inghouse type  OA  watt  hour  me- 
ter with  special  gear  train,  which 
under  load,  advances  the  count- 
ers in  the  regular  manner,  and 
at  the  same  time,  causes  the  pen 
to  advance  across  the  record 
paper  in  exact  proportion  to  the 
energy  registered.  "These  meters 
are  all  polyphase. 

INSTRUMENTS 

Westinghouse  Type  SX  switchboard  ammeters  and  volt- 
meters are  intended  for  general  switchboard  applications 
wherever  the  highest  grade  instruments  are  required.  They 
have  6yt  in.  dials  and  5%  in.  scales.  (1)  The  movements 
are  made  very  light,  assuring  the  minimum  of  pivot  and 
jewel  wear  and  no  injurious  effects 
from  shock  or  vibration.  (2)  The 
scales  are  designed  for  maximum 
It  legibility.  (8)  The  covers  are  of 

flat  glass  which  renders  the  entire 
pointer  visible,  and  makes  the  in- 
strument easy  to  re^d.  Metal 
covers  can  be  supplied,  having  a 
small  window  over  the  scale,  if 
desired.  All  instruments  have  ex- 

Type  SX  Voltmeter  ternal  zero  adjusters,  and  are  dust 
and  moisture  proof.  These  in- 
struments operate  on  the  D’Arsonval  principle,  and  embody 
the  latest  improvements  in  design.  The  movement  complete, 
with  core  and  pole  pieces  assembled,  can  be  removed  as  a 
unit,  thus  facilitating  inspection  and  repairing.  Westing- 
house Type  SX  ammeters  are  regularly  furnished  with  rear 
connections  and  with  standard  finish  of  dull  black  marine. 
When  desired  they  can  be  supplied  with  black  dials  having 
white  figures,  pointer  and  markings. 

Westinghouse  Type  PX,  medium-sized  portable  instru- 
ments, for  use  on  D-C.  circuits,  are  direct  reading  instru- 
ments for  general  testing  purposed.  They  are  very  handy 
and  serviceable  for  central  station  analysis  tests,  for  trade 
schools,  high  school  and  college  equipment  tests,  and  for 
radio  battery  tests.  The  Type  PX  are  particularly  adapted 
for  automobile  and  battery  testing.  Movements  are  very 
light,  assuring  minimum  pivot  and  jewel  wear  and  no  in- 
jurious effects  from  shock  or  vibration.  Scales  are  made 
of  metal  and  subtend  an  arc  of  110  degrees,  giving  large 
open  divisions  which  are  uni- 
form throughout.  Cases  are 
made  of  moulded  composition, 
which  is  not  only  strong,  but 
is  acid  resisting,  making  the 
instrument  particularly  desir- 
able for  battery  testing.  The 
light  metal  frame  on  which  the 
coil  is  wound  moves  through 
the  air  gap  of  the  permanent 
magnet  and  makes  the  reading 
inherently  dead  beat.  All  in- 
struments are  dust  and  mois- 
ture proof,  and  have  external 

Type  PX  Voltmeter  zero  adjusters.  Type  PX  in- 

struments operate  on  the  D’Arsonval  principle.  Westing- 
house Type  PX  ammeters  have  shunts  contained  in  the 
case  except  where  such  heavy  capacities  require  an  external 
shunt. 

Westinghouse  portable  graphic  instruments  are  especially 
desirable  for  service  where  records  that  are  as  accurate 
and  reliable  as  those  obtained  on  large  switchboard  graphic 
instruments  are  necessary.  These  instruments  are  applic- 
able for  analysis  of  motor  operation,  typical  consumption 
curves  of  large  industrial  consumers,  and  records  showing 
power  distribution.  All  such  purposes  require  graphic 
records  covering  long  periods  of  time,  and  these  records 
are  as  accurate  as  it  is  possible  to  obtain.  The  Type  M 


Switchboard  Graphic 
Wattmeter 


portable  graphic  wattmeter,  be- 
ing an  adaption  of  the  West- 
inghouse switchboard  type  of 
instrument,  fulfills  all  these 
requirements.  A hand-wound 
clock  is  used  for  speeds  up  to 
4 ins.  per  hour. 

Westinghouse  switchboard 
graphic  instruments  make  au 
accurate  and  permanent  record' 
of  the  electrical  quantities  in- 
volved in  power-houso  operation. 

The  indicating  dial  makes  sepa- 
rate indicating  instruments  on 

the  same  circuit  unnecessary.  _ y . . _ . . ^ 

Westinghouse  instruments  oper-  Portable  Graphic  Wattmeter 

ate  on  the  relay  principle,  the  measuring  element  actuating 
only  contacts,  and  not  moving  the  pen  directly.  In  turn, 
these  contacts  energize  a device 
arranged  to  move  the  pen,  and 
the  use  of  resistances  prevents 
harmful  sparking'  at  the  con- 
tacts, which  are  made  of  spe- 
cial alloy.  The  power  re- 
quired for  the  measuring  ele- 
ment is  no  greater  than  that  re- 
quired for  Westinghouse  indi- 
cating instruments.  The  record 
is  made  by  the  pen  moving  in  a 
straight  horizontal  line,  at  right 
angles  to  the  motion  of  the 
rectangular  co-ordinate  paper. 

The  pen  is  self-feeding  and 
will  hold  one  month’s  supply  of  8witchbo«pd^Gr*phlc 
ink.  The  record  paper  is  sup- 
plied in  a long  roll,  providing  continuous  records  for  any  de- 
sired period.  The  clock  which  turns  the  paper  rolls  is  of 
the  electric  self-winding  type.  It  requires  no  attention. 

INSTRUMENT  TRANSFORMERS 

Westinghouse  portable  current  transformers  are  generally 
used  for  emergency  tests  in  the  field,  and  are  therefore, 
made  smaller  in  size  and  lighter  in  weight  than  the  switch- 
board instrument  transformers.  These  transformers  are  of 
the  improved  core  type*,  mounted  in  wood  cases,  with  a 
leather  handle.  They  have  insulated  binding-posts  for  the 
secondary  connections,  and  uninsulated  binding-posts  for 
the  primary.  For  660  and  2200  volt 
transformers,  the  primary  winding  will 
stand  a test  of  10000  volts.  For  440  volt 
transformers,  the  primary  winding  will 
stand  a test  of  5000  volts.  The  secondary 
winding,  in  all  cases,  is  tested  at  2000 
volts.  The  ratio  accuracy  of  these  trans- 
formers is  guaranteed  to  be  within  %% 
of  the  full  load  voltage  rating  when  used 
with  a load  of  20  volt-amperes  on  the 
secondary.  They  will  carry  a load  of  100  _ r 
volt-amperes  continuously.  All  Westing-  Transformer 
house  portable  voltage  transformers  are 
compensated  for  20  volt-amperes  at  115  volts  secondary. 
Without  appreciable  change  in  accuracy,  the  25  cycle 
transformers  may  be  used  on  60  cycle,  and  the  60  cycle 
transformers  on  188  cycles. 

Westinghouse  indoor,  oil-insulated  type,  voltage  trans- 
formers are  designed  for  use  on  voltages  from  200  to  70,000 
volts.  Types  up  to  14,000  volts  are  mounted  in  cases  made 
to  fit  in  cells,  or  in  the  limited  space 
behind  switchboards.  For  voltages  up 
to  8500,  they  are  mounted  in  cast-iron 
cases  provided  with  mounting  lugs.  For 
voltages  above  8500,  they  are  built  for 
floor  mounting.  For  voltages  of  4000  ^ 

to  12000  inclusive,  the  transformers  are  V li , 

so  designed  that  the  high  voltage  leads 
can  be  brought  through  either  the  top. 
or  the  sides  of  the  case,  by  means  of 
the  extra  bushing  holes  and  flanges 
provided.  For  protection  against  line 
surges  Westinghouse  transformers  de-  Voltage  Tmns- 
signed  for  voltages  of  22000  and  above  f niJSXted:  ’! 


Portable  Current 
Transformer 


pe,  voltage  trans- 
from  200  to  70,000 
ited  in  cases  made 

a 


Voltaire  Trans- 
former (OH- 
insulated). 
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INSTRUMENT  TRANSFORMERS— 
Continued 

(such  as  the  one  illustrated)  have  choke  coils  mount- 
ed in  their  cAses,  and  connected  between  the  transformer 
windings  and  the  line. 

The  Type  K,  two  and  three-wire  transformers,  comprise 
a line  of  low-priced  transformers  of  good  accuracy,  avail- 
able over  a wide  range  of  applica- 
tion. This  type  is  listed  for  ammeter, 
wattmeter,  or  watthour  meter  use,  but 
may  also  be  used  for  operating  relays 
and  circuit  breaker  trip  coils,  where 
the  load  at  4 amperes  does  not  exceed 
25  volt-amperes  at  25  cycles,  or  65 
volt-amperes  at  60  cycles.  These 
transformers  should  not  be  used  with 
relays  where  the  circuit-breaker  trip 

Voltage  Transformer  coii  jg  connected  in  series  with  the 
(Dr,  Type)  re,ay 

A high  degree  of  accuracy  in  the  ratio  of  primary  to 
secondary  current,  and  a minimum  phase  displacement 
error,  are  obtained  in  Westinghouse  Type  KA,  semi-port- 
able transformers.  This  type  is  recommended  for  indoor 
service  in  all  cases  where  highest  accuracy  is  required.  The 
transformers  are  arranged  with  the  primary  leads  on  the 
opposite  ends  of  the  coils,  an  arrangement  well  adapted 
for  switchboard  service.  Lugs  are  provided  for  mounting 
purposes.  In  the  ordinary  form  of 
portable  current  transformer,  ex- 
yi  treme  accuracy  is  usually  sacrificed 

to  obtain  portability,  and  conveni- 
ence  of  application.  The  Type  KA, 
semi-portable  transformer  is  the 
standard  type  KA,  fitted  with  a 
Semi-Portable  Volt-  special  carrying  handle,  and  equip- 
Me  Transformer  pgrf  with  terminals. 

TRANSFORMERS 

r.  - ^ • Westinghouse  distri- 

nlHMaMji'  bution  t r a n s formers 

* range  in  capacity  from 

i HH  1 to  200  kilovolt  am- 

peres, and  are  listed  for 
voltages  from  460  to 
84,500  volts,  both  25  and 
60  cycle.  As  no  one  form 
of  construction  is  best 
adapted  for  this  wide 
range  of  capacity  and 
voltage,  Westinghouse 
distribution  transform- 
■ 1 ers  are  assembled  in 

four  different  forms, 
I the  particular  construc- 

tion  being  in  accordance 
with  the  voltage,  capac- 
ity, and  frequency  used.  To  distinguish,  not  only  the  form 
of  construction  but  also  the  class  of  service,  these  trans- 
formers are  made  in  eleven  different  types.  Types  S and 
SA  are  for  single-phase  pole  or  platform  mounting,  SM  is 
for  single-phase  man-hole  mounting.  These  have  the 
distributed-shell  form  of  construction  for  460,  575  and 
2800  volt  distribution  service.  Types  SK  and  SKA,  for 
single-phase  pole  or  platform  mounting,  and  SKM  for 
single-phase  manhole  mounting,  and  ST  for  three-phase  pole 
or  platform  mounting,  and  STM  for  three-phase  manhole 
mounting,  all  have  the  rectangular  core  form  of  construc- 
tion for  service  on  4600  to  2800  volt  lines.  Types  SC  for 
single-phase  and  SCT  for  three-phase  platform  mounting, 
have  the  cruciform-core  construction  for  84,500  volt  service. 
The  SS  type,  for  single-phase  platform  mounting,  have 
the  simple  shell  form  of  construction  and  are  large  capacity, 
25  cycle  transformers,  for  distributing  service  from  2800 
to  18800  volts. 

REGULATORS 

The  Westinghouse  type  C,  motor-operated,  induction 
feeder  voltage  regulators  are  equipped  complete.  These 
regulators  are  built  for  single  or  polyphase  service,  and 


are  used  for  maintaining  con- 
stant normal  voltage,  on  each 
feeder  of  a transmission,  or  dis- 
tributing system,  independently 
of  all  other  feeders  on  the  sys- 
tem. They  are  also  finding 
economical  use  on  feeder  cir- 
cuits on  which  it  is  desirable 
to  increase  the  normal  load,  it 
being  less  expensive  to  install 
a regulator  to  obtain  normal 
voltages  under  the  new  load 
conditions  than  to  install  a 
heavier  feeder.  Type  C feeder 
regulators  have  especially  high 
electrical  performance;  are  very 
rugged,  and  operate  at  low 
maintenance  expense.  Com- 
pounding coils  on  the  primary 
relay  prevent  “hunting”  of  the 
regulator,  and  practically  elim- 
inate sparking  of  the  relay  con- 
tacts. In  the  standard  regula- 
tors, the  rotor  .is  turned  by  a 
small  a-c.  induction  motor, 
driven  through  a pinion,  spur- 
gear,  worm,  and  worm  segment. 


SWITCHBOARDS 

Westingho  use 
switchboards  can  be 
furnished  to  meet 
any  commercial  re- 
quirement, for  con- 
trolling and  apply- 
ing the  electric  cur- 
rent. Standard  pan- 
els, equipped  with 
standard  apparatus 
for  various  classes 
of  service,  intended 
primarily  for  light 
and  power  systems 
of  small  industrial 
plants,  public  gar- 
ages, hotels  and  cen- 
tral stations  of 
small  capacity, 
are  designed  to 
meet  practically  all 
ordinary  require- 
ments in  switchboard 
installations.  For 
special  conditions 

and  installations,  switchboards  can  be  built  to  specifications, 
and  in  all  cases,  the  maximum  degree  of  safety  to  life  and 
property  is  assured  by  the  careful  workmanship  and  proper 
selection  of  equipment  by  %Westinghouse  engineers.  Black 
marine-finished  slate  and  black  marine-finished  blue  Ver- 
mont marble  are  the  standard  for  all  Westinghouse  panels. 
The  instruments  regularly  included  in  the  panel  equipment 
are  of  the  highest  grade.  The  meters  supplied  are  of  the  7 in. 
round-pattern  type,  except  in  the  case  of  the  smaller 
switchboards,  where  the  5 in.  round  type  meters  are  fur- 
nished. Field  rheostats  are  operated  by  means  of  a hand 
wheel  on  the  front  of  the  panel.  Indicating  ground 
detectors  can  be  furnished  if  desired  for  systems  up  to 
600  volts  and  static  detectors  for  voltages  of  from  1100 
to  2200.  All  Westinghouse  panels  are  accurately  rated  in 
accordance  with  the  N.  E.  Code  and  will  carry  their  rated 
amperage  continuously. 


CIRCUIT-BREAKERS 

) 

Westinghouse  oil  circuit-breakers  afford  the  best  insur- 
ance against  costly  interruptions  of  service.  They  are 
made  in  many  types,  single-throw  or  double-throw,  manually 
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CIRCUIT-BREAKERS— Continued 


Illustration  shows  Type  F3, 
indoor,  electrically  operated, 
wall-mounting,  automatic 
three-pole  single-throw  600 
ampere  circuit-breaker. 


or  electrically  operated.  The 
Type  F,  oil  circuit-breakers 
comprise  a complete  line  of 
moderate  capacity,  non-auto- 
matic and  automatic,  man- 
ually or  electrically  oper- 
ated breakers.  Type  F8  is 
particularly  adapted  to  con- 
trolling lines,  where  they  en- 
ter buildings;  for  controlling 
branch  feeders  from  main 
lines ; for  sectionalizing  feed- 
ers; for  cutting  out  trans- 
formers; or  for  many  of  the 
other  numerous  purposes  for 
which  an  outdoor  form  of 
breaker  may  be  utilized  on 
distribution  systems. 


LIGHTNING  ARRESTERS 

Westinghouse  electrolytic  lightning  arresters  are  recom- 
mended for  stations  of  large  capacity  operating  at  1000 
volts  and  above,  particularly  where  generators  are  to  be 
protected.  The  distinctive  features  of  the  Type  AK 
arrester  are  as  follows:  An  inorganic  electrolyte  that  is 
more  stable  chemically,  less  affected  by  heat,  and  which 
causes  less  dissolution  of  the  film  between  charging  periods 
than  has  heretofore  been  possible  with  electrolytes.  A 
double  cone-shaped  aluminum  tray,  the  area  exposed  to 
the  electrolyte  being  double  that  of  any  other  arrester;  the 
trays  are  spaced  by  porcelain  pieces,  and  not  touching 
wood.  Ventilating  duct  in  center  of  tray  stack  for  addi- 
tional circulation  of  oil.  Tank  linings  are  of.  bakelite 
micarta,  impervious  to  moisture.  Charge  and  discharge 


resistor  on  all  arresters.  The  use  of  sphere  gaps  on 
arresters  of  15000  volts  and  above.  All  listed  three-phase 
arresters  are  adapted  for  grounded  or  ungrounded  neutral 
service.  These  arresters  consist  of  four  elements,  one  con- 
nected to  each  phase,  with  the  fourth  element  connected 
between  the  common  point  of  the  three  and  ground.  The 
Type  AL  impulse  gap,  for  lightning  arresters,  is  recom- 
mended for  use  in  connection  with  those  arresters  that  pro- 
tect stations  of  large  capacity  operating  at  11000  volts  and 
above.  The  development  of  the  sphere  gap  partly  increases 
the  efficiency  of  the  arrester,  and  is  superior  to  the  old- 
fashioned  plain  horn  gaps  formerly  used.  The  previous 
time  lag  is  eliminated  so  that  all  frequencies  are  discharged 
at  the  same  voltage.  The  new  Westinghouse  impulse  gap 
has  a negative  time  lag;  that  is,  the  higher  the  frequency, 
the  lower  the  voltage  at  which  the  gap  discharges*  Thus 
the  impulse  gap  automatically  selects  the  dangerous  surges, 
and  gives  protection  more  quickly  than  any  other  known 
form  of  gap.  It  should  be  particularly  noted  that  this 
impulse  gap  will  protect  insulation  against  a steep- wave- 


front surge  of  reverse  potential,  that  is,  a sudden  drop  in 
voltage.  The  high-frequency  discharge  voltage  may  be  as 
low  as  two-thirds,  or  even  one-third,  of  the  normal  fre- 
quency value.  The  Westinghouse  impulse  gap  consists  of 
standard  porcelain  insulators  (two  of  which  are  used  as 
condensers),  unbalancing  resistor,  auxiliary  electrode  or 
tickler,  a sphere  gap,  a short  circuiting  clip,  a charge  and 
discharge  resistor,  and,  a supporting  framework.  The 
framework  is  equipped  with  feet  which  can  be  mounted 
upon  an  existing  structure,  if  inverted  feet  or  other  stand- 
ard pipe  connections  and  fittings  are  supplied. 


VOLTAGE  REGULATORS 

Westinghouse  voltage  regulators  are  designed  for  both 
A-C.  and  D-C.  generators.  They  are  arranged  in  a suitable 
case,  and  constructed  for  bracket,  panel,  or  pedestal 
mounting  as  installation  conditions  may  require.  Regulator 
parts  are  arranged  in  the  case  for  the  control  system 
located  in  the  upper  part  supported  on  a small  cast  base 
with  the  rheostat  shunting  relays  arranged  in  horizontal 
rows  at  the  bottom.  Both  the  control  element  and  the 
relays  are  self-contained  units,  and  either  can  be  removed 
from  the  base  without  disturbing 
its  adjustment.  Any  size  regulator 
can  be  designed  for  mounting  on  a 
16  in.  panel.  The  control  system 
for  A-C.,  and  separately-excited 
D-C.  generators,  consists  of  the 
main  control  magnet  and  the 
vibrating  magnet,  with  the  main 
contacts  between  them.  These 
magnets,  of  the  solenoid  type,  are 
very  sensitive,  and  are  provided 
with  adjustable  dash-pots  which 
permit  adjustment  of  regulation 
to  suit  the  characteristics  of  the 
system.  The  vibra ting-magnet  re- 
lay is  used  to  govern  the  opera- 
tion of  the  vibrating  magnet.  On 
the  larger  size  regulators,  one  or 
more  master  relays  are  used  to 
control  a group  of  rheostat-shunt- 
ing relays,  thus  relieving  the  main 
contacts  of  handling  control  cur- 
rents beyond  their  capacity.  The  use  of  the  master  relay 
is  made  possible  by  the  A-C  control,  and  permits  of  the 
construction  of  regulators  with  as  many  as  60  rheostat- 
shunting  relays.  The  vibrating  magnet  relay  and  the  rheo- 
stat-shunting .relays  operate  simultaneously  in  response  to 
the  regulator.  Disconnecting  and  transfer  switches  of  im- 
proved design  are  located  below  the  case. 


SAFETY  SWITCHES 

Krantz  enclosed  switches  are  used  extensively  wherever 
the  ordinary  knife-blade  switches  may  be  applied,  with  the 
difference  that  the  enclosed  switch  provides  safety  to  the 
operator.  'They  are  especially  desirable  in  steel  mills,  fac- 
tories, mines,  and  similar  places  employing  men  having 
practically  no  knowledge  of  electricity  and  its  attendant 
risk,  where*  switches  must  be  located  in  exposed  places 
subject  to  damage  from  loaded  trucks,  or  from  heavy 
material  being  carried  past  such  locations.  The  Krantz 
safety  switches  offer  particular  advantage  in  that  they  are 
100  per  cent  safe  under  all 
conditions  of  service,  brush 
moving  contacts  take  the 
place  of  the  knife  blade 
form  of  contact  which  has 
previously  been  standard  for 
all  switches.  (1)  The  im- 
possibility of  coming  in  con- 
tact with  a live  part  either  in  operating  the  switch,  or  in 
replacing  the  fuse.  (2)  The  double-break  brush  type, 
movable  switch  contacts,  which  cannot  weld  shut  from  slow 
closing  by  incompetent  operators.  (8)  Arcing  tips  on 
brushes,  which  protect  brush  leaves.  (4)  Easily  replaceable 
contacts.  (5)  Heavy  sheet  steel  box  of  No.  12  gauge  steel 
or  of  heavy  cast-iron  as  required.  The  switch  parts  are  so 
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SAFETY  SWITCHES— Continued 

mounted  inside  the  box  that  the  door  .over  the  fuses  is 
automatically  locked  when  the  switch  is  in  the  closed  posi- 
tion. When  the  switch  contacts  are  open,  the  door  can  be 
opened  after  turning  the  handle  to  the  “off”  position,  thus 
opening  the  auto-lock  device.  All  fuse  connections  are 

provided  for  the  use  of  N. 
£.  Code  Standard  enclosed 
fuses,  up  to  400  amperes 
inclusive.  Switches  of  higher 
capacities  are  arranged  to 
take  copper  link  fuses.  The 
insulation  of  the  brushes 
from  cross-bar  and  move- 
ment is  water  and  acid 
proof,  and  does  not  warp  or  shrink.  Handle  is  of  black- 
enameled  wood. 

STREET  POSTS 

Cutter  posts  are  manufactured  by  pioneers  in  the  field 
of  outdoor  electric  lighting.  They  are  both  artistic  and 
original  in  design.  The  best  quality  grey  iron,  the  recog- 

Inized  standard  material  for  or- 
A namental  posts,  is  used  exclu- 

jlm.  sively  in  their  construction. 

These  posts  are  struck  from 
pF  metal  patterns,  thus  ensuring 

W clean  castings,  with  ornaments 

■ true  to  design.  There  are  many 

B designs  of  Cutter  street  posts 

H to  select  from,  one  exactly  suit- 

H able  for  any  city  or  suburban 

H requirement.  Until  recently  the 

H single-light  standard  has  been 

M used  almost  exclusively  in  resi- 

■ dential  portions  of  cities,  for 

IH  park  lighting,  boulevards,  and 

M entrances  to  private  grounds  as 

H well  as  public  buildings.  The 

H development  of  the  high  effi- 

ffl  ciency  incandescent  units  of 

high  candle  power  has  made  it 
possible  to  install  single-light 
r posts  in  business  districts,  so 
Parkview  S«b«rbaa  spaced  that  the  illumination  is 

The  Suburban  post  haa  a adequate  for  all  purposes,  and 

hVi«hCthf?SmgK°rnottunbda?ocTehn!  the.  f»st  of  installation  and 

ter  of  light  source  ia  10  maintenance  reduced  to  a min- 

feet  and  6 inchea.  without  imum.  These  new  Umm  nre 

extension  capitol.  The  m,uul*  _ . lamps  are 

Parkview  post  is  designed  more  efficient  in  the  15  and  20 

especially  for  lighting  ampere  class.  As  it  is  usually 

parks,  boulevards,  and  en-  * ..  . , a ’ 

trances  to  public  places,  it  n°t  practical  to  supply  power 
has  a base  of  16  inches.  to  the  lamps  at  these  values, 

ches;  diameter,  17  inches  compensators  are  mounted  in 

above  the  base  and  taper-  the  tops  of  the  posts  to  take 

top.  The  height  to  top  of  power  from  a 6.6  or  7.5  am- 

coiumn  is  9 feet  and  6 in-  pere  line  and  deliver  it  to  the 

ches  ; to  light  center,  10  i„— 

feet  and  9 inches.  lamps  at  15  or  20  amperes. 


STREETHOODS 

The  design  of  Cutter  streethoods  is  the  result  of  many 
years  of  experience  in  the  development  of  street-lighting 
equipment.  Every  detail  in  their  construction  has  been 
planned,  so  that  they  can  be  easily  installed  and  wired,  and 
provide  efficient  and  lasting  service.  Copper  heels  on  Cutter 
street-hood  reflectors  insure  maximum  life,  because  they 
prevent  chipping  of  the  enamel  from  contact  with  screw 
or  clip  supports.  When  enamel  is  chipped,  the  metal  body 

of  the  reflector  is  exposed 
A to  the  air;  rust  sets  in  and 

spreads  rapidly  over  the  sur- 
face  of  the  reflector,  reduc- 
ing  the  efficiency  and  short- 
ening the  life.  The  beaded 
edge  on  Cutter  reflectors 
t00  ^ ^ also  prevents  rusting.  The 

three  coats  of  enamel  on 
both  inside  and  outside  sur- 
faces, are  lapped  over  the 


beaded  edge,  forming  a protective  covering  that  is  ex- 
tremely durable.  In  Cutter  street  hoods,  the  parts  are 
interchangeable,  permitting  combinations  for  every  require- 
ment. 

INDUSTRIAL  FIXTURES 

For  industrial  fixtures,  the  Cutter  holder  socket  reflector 
consists  of  one-piece  porcelain  enameled  steel  reflector 
fastened  securely  to  the  porcelain  body  of  the  holder 
socket.  Gaskets  between  the  porcelain  sockets  and  reflec- 
tors make  the  fixtures  weatherproof.  Cutter  holder  sockets 
are  easy  to  wire.  One  complete  fixture  can  be  installed 
in  two  minutes,  only  a 

few  operations  being  nec-  BV  * 

essary.  They  have  wa- 
tertight cast-iron  covers, 

heavily  galvanized  and  £ Qi 

painted  which  will  not  m 

corrode.  These  reflectors  W .^BL 

are  insulated  from  the  , 

conduit,  and  the  ter- 

minals  are  protected  from 

accidental  short-circuits.  jBfl^B^^HL 

The  holder  socket  reflec-  ^ 

tors  are  held  in  a level 

position,  correct  with  respect  to  the  lamp  filament,  thereby 
securing  the  distribution  of  light  for  which  they  are  de- 
signed. They  are  well  protected  from  dust  accumulation, 
and  are  easily  cleaned.  They  are  also  interchangeable. 
Reflectors  of  the  various  Cutter  types  may  be  substituted 
at  any  time,  and  reflectors  for  medium  base  and  mogul 
base  lamps  may  be  interchanged  respectively  with  medium 
screw  and  mogul  screw  sockets. 

AUTOMATIC  RANGES 

Westinghouse  automatic  electric  ranges  are  equipped  with 
a clock  which  automatically  starts  the  cooking  and  a heat 
indicator  which  automatically  turns  off  the  current.  The 
thermostat,  or  heat  indicator,  in  the  door  of  each  oven,  can 
be  set  to  utilize  just  the  necessary  amount  of  heat,  and 
when  that  point  is  reached,  will  automatically  turn  off  the 
current.  The  cooking  requires  no  attention.  Hence  these 
ranges  are  known  as  the  Automatic  Silent  Servant.  All 
Westinghouse  electric  ranges  are  approved  by  the  National 
Board  of  Fire  Under- 
writers and  by  the  Good  r~  ■ ■ — 

Housekeeping  Institute.  ^ jj  * * 

They  are  especially  noted 

for  their  economy  in  op-  Lj  V / J ‘ . 

eration  because  the  auto-  ’ll1 1 yi' JniT* 

matic  control  saves  cur-  r f 

rent.  The  ovens  are 

properly  ventilated,  and 

there  are  no  disagreeable 

odors  from  the  cooking. 

All  parts  are  accessible 

for  cleaning  and  repair-  /5^^^^******W^R 

ing,  and  can  be  easily  re-  W I 1^1 

moved,  even  the  oven  I A9 

burners.  The  ovens  have 
a special  aluminized  fin- 
ish, and  are  heat-insula- 
ted with  the  highest  5 y 

grade  of  mineral  wool.  J 

The  doors  are  tight-fit-  Type  3-1DB  Automatic  Electric 
ting.  The  thermostats  Ran*© 

and  thermometers  are  positive  and  reliable.  All  burners 
have  three-heat  snap  switches.  The  dials  show  the  switch 
position,  and  the  porcelain  buttons  indicate  the  burner  con- 
trolled. Dirt,  soot  and  fumes  are  eliminated.  All  ranges 
are  finished  in  black  japan,  baked  on.  The  ovens  in  West- 
inghouse ranges  utilize  the  heat-storage  principle.  The 
good  results  obtained  in . the  modern  type  of  gas  range 
can  be  surpassed  by  the  electric  range  owing  to  improved 
internal  ventilation  of  the  ovens,  and  the  efficient  application 
of  heat.  Meats,  pies,  bread,  cakes,  etc.,  can  be  evenly 
browned  to  any  degree,  top,  bottom  and  sides.  Surplus 
moisture  is  carried  off,  condensed  and  deposited  in  drip 
cups  provided  for  the  purpose,  but  no  heat  is  allowed  to 
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AUTOMATIC  RANGES— Continued 

escape.  The  stove  top  burners  have  no  automatic  control, 
but  each  is  equipped  with  a three-heat  switch,  a turn  of 
which  brings  the  burners  to  a red 
heat  almost  instantly.  Cooking 
can  be  done  on  these  burners  with 
the  same  ease  and  rapidity  as  with 
any  other  fuel,  without  the  usual 
disagreeable  fumes.  The  legs  and 
door  frames  of  the  range  are  metal 
castings.  The  front  of  the  range 
door  is  sheet  steel  coated  with 

vitreous  enamel.  Other  parts  arc 
of  selected  sheet  steel.  The  West- 
inghouse ranges  are  sturdy  and 
well-constructed  throughout,  parts 
are  practically  unbreakable  and 
cannot  work  loose.  Ovens  are 
buitt*  of  rust-resisting  sheet  steel, 
matlc  Electric  Range  and  are  COated  on  all  sides  with 
a special  aluminum  paint  which 

increases  the  efficiency  and  further  protects  the  ovens  from 

rusting.  A heat 
shield,  especially 
designed,  produces 
an  even  tempera- 
ture. All  joints 
are  double-seamed 
and  steam  tight. 
Glides  fit  over 
studs  inside  the 
ovens,  and  are  eas- 
ily removable.  A 
panel  at  the  rear  of 
the  stove  can  be 
removed,  uncover- 
ing all  receptacles, 
contacts,  wires  and 
connections.  The 
back  of  the  circuit 
box  can  likewise  be 
removed,  making 
accessible  all  working  parts  of  the  circuit  breaker,  clock, 
switch,  and  every  wire  terminating  in  the  box.  Top  of 
range  fan  be  lifted  up  and  back  for  repair  or  inspection, 
disclosing  every  contact  and  connection  to  the  burner  and 
switches.  The  Type  8-1 9B  and  2-1 9B  can  be  furnished 
with  combination  gas  and  electric  equipment.  These  are 
exactly  the  same  in  construction  as  the  straight  electric, 
except  the  stove  top  burners,  which  in  the  combination 
ranges  are  replaced  by  four  gas  burners.  This  combina- 
tion permits  the  use  of  gas- 
burners  on  the  stove  top, 
and  electricity  for  the  ovens. 
Instructions  are  given  with  each 
range,  and  complete  wiring  dia- 
gram is  pasted  on  the  back  for 
permanent  reference.  The  Type 
M-2  electric  range  is  a new  ad- 
dition to  the  Westinghouse  line, 
comprising  the  best  features  of 
all  the  other  types  together 
with  a number  of  new  develop- 
ments. It  is  built  in  three  dis- 
tinct types,  (1)  Full-automatic, 
having  clock  to  turn  the  oven 
burners  on,  and  thermostat  to 
turn  current  off.  (2)  Semi-au- 
tomatic, having  only  a thermo- 
stat to  turn  off  the  oven  burner. 
(8)  Non-automatic,  having  no 
automatic  features.  The  No. 
515  is  a small  electric  range, 
especially  adapted  for  use  in 
apartment  houses,  bungalows, 
and  kitchenettes. 
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ELECTRIC  FANS 

The  attractive  appearance  of  Westinghouse  fans,  due  to 
the  symmetry  of  the  drawn  steel  motor  and  base,  is  uni- 
versally conceded.  The  same  feature  that  gives  the  pleasing 
smooth  surface,  and  makes  possible  the  attractive  finish, 
gives  added  strength  and  marked  re- 
duction in  weight.  Their  strong 
guard,  protecting  felt  base  covering 
the  entire  bottom  of  the  fan,  their 
perfect  oiling  system,  adaptability  to 
either  desk  or  bracket  mounting,  and 
their  new  black  blades  and  guard 
which  will  not  tarnish,  are  all  dis- 
tinguishing and  desirable  features  of 
Westinghouse  types.  The  new  design 
of  the  single-phase  A-C.  induction 
motors  in  the  12  and  16  in.  fans,  gives 
a wider  range  of  operating  speed  than 
has  hitherto  been  found  possible  even 
with  a split-phase  winding,  which  uses 
reactance  and  resistance  to  secure  a 
modified  form  of  three-phase  current,  and  requires  consider- 
able energy  in  the  resistance  and  reactance  coils  without  a 
corresponding  gain  in  the  efficiency  of  the  motor.  The  new 
Westinghouse  design  uses  a current  transformer  in  the  base 
of  the  motor,  in  place  of  a choke  coil.  The  starting  winding 
is  energized  by  this  transformer,  and  is  in  the  circuit  con- 
tinuously, no  centrifugal  switch  being  used.  The  caret  ul 
design  of  this  transformer  makes  it  possible  to  vary  the 
speed  of  the  motor  within  wide  limits,  without  sacrificing 
the  starting  voltage,  and  therefore  the  starting  torque,  a 
very  important  feature.  This  change  renders  the  motor 
less  liable  to  injury  through  lack  of  attention  or  careless 
handling.  All  tans  are  guaranteed  against  original  delects. 
The  Whirlwind  8 in.  fan,  is  extensively  used  in  homes  and 
offices  where  low  operating  cost  is  of  importance.  It  has 
the  same  pleasing  outline  as  the  more  expensive  fans,  its 
lower  cost  of  operation  being  due  to  the  absence  of  the 
speed  control  switch,  and  the  omission  of  other  refinements, 
not  required  for  durability.  Base,  motor  body,  and  end 
brackets  are  of  drawn  steel,  blades 
and  guard  of  steel.  The  whole  fan 
is  finished  a dun  black,  it  is  fur- 
nished to  operate  on  all  standard 
v ullages.  Ains  i an  is  provided 

with  a separable  plug,  witn  6 foot 
cord,  it  has  a milled  joint  for 
tiiting  at  the  desire u angle.  The 
base,  motor  bou>  , and  end  brackets 
of  the  10  in.  desa  and  bracket  fan, 
are  drawn  from  sheet  steel.  Tnc 
frame  part  of  the  oscillator  which 
is  a die  casting,  lorms  the  motor 
body  and  oscillator  cum*.  Induc- 
tion motors  are  used  for  60 
cycle  fans,  series  motors  for  40  cycle,  50  cycle,  and 
25-80  cycle  A-C.  and  D-C.  fans.  The  standard  finish  is 
dull  black,  smooth  and  lustrous,  no  joints,  ridges  or  rough 
spots  existing.  Fan  and  guard  blades  are  lacquered  a dull 
black.  This  fan  has  three  speeds — high,  medium  and  low. 
Grease  cups  have  spring  operated  felt  wjeks.  Non- 
oscillating  tan  can  be  tilted  15  degrees  forward  or  90  back- 
wards. Oscillating  fan,  20  degrees  forward  in  bracket  posi- 
tion and  20  both  forward  and  backward  in  desk  position, 
with  a set  screw  to  prevent  slipping  beyond  this  angle. 
Arc  of  oscillation  can  be  changed  from  90  to  45  degrees  as 
desired.  Regularly  equipped  with  8 foot  cord  and  separable 
attachment  plug. 

Westinghouse  gyrating  fans  move  all  the  air  without  a 
strong  draft.  Each  of  the  two  fans  produces  a continuous 
flow  of  air  outward,  at  any  desired  angle  from  thfe  horizontal. 


Type  S15  Electric  Range 
With  High-Back  Warm- 
ing Shelf. 
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ELECTRIC  F ANS — Continued 

the  direction  of  the  flow  is 
continuously  gyrating  about 
the  central  axis.  The  diverg- 
ing current  from  the  fans 
sweeps  about,  cooling  and 
refreshing  the  atmosphere. 
These  fans  have  a wind 
sweep  of  20  to  26  feet,  and 
can  be  spaced  that  far  apart 
with  excellent  results.  The 
fan  blades  are  12  ins.  in 
length,  having  drawn  steel 
frames.  Special  bearings  ab- 
solutely prevent  the  escape 
of  oil,  and  no  'guards  are 
necessary.  A gear  on  one  of 
the  fan  motors  meshes  with 
a stationary  gear  mounted  on  the  vertical  shaft.  The  drive 
is  therefore  positive,  and  does  not  vary  with  air  reaction. 
The  mechanism  does  not  slow  down,  and  cannot  revolve  at 
excessive  speed — a unique  feature.  The  current  is  con- 
ducted to  the  moving  part  by  two  carbon  brushes  in  contact 
with  slip  rings.  There  is  practically  no  friction  in  the 
revolving  part  as  it  is  carried  on  a ball  bearing.  This  fan 
Is  furnished  complete  with  suspension  details,  and  finished 
in  a dull  black. 

Westinghouse  56  in.  .ceiling  fans  are  for  use  in  large 
spaces,  such  as  theatres,  restaurants,  stores,  etc.  These 

fans  move  a large  volume 
of  air  with  a very  small 
current  consumption. 
They  operate  quietly  and 
require  but  little  atten- 
tion. The  A-C  motors  are 
of  the  induction  type, 
and  the  D-C.  motors, 
series-wound.  A-€.  mo- 
tors have  external  rotors, 
which  give  neater  out- 
lines, simpler  construc- 
tion, ancl  lighter  weight  as  compared  with  those  having 
internal  rotors.  The  speed  control  coils  are  placed  inside 
the  motor;  ball-bearings  are  used  in  the  A-C.  motors,  prop- 
erly spaced,  preventing  noise,  and  are  held  in  correct  posi- 
tion by  the  ball  race,  in  case  motor  must  be  dismantled. 
Shafts  are  of  hardened  steel.  D-C.  fans  have  a combination 
fibre  and  tool-steel  thrust  bearing,  immersed  in  oil.  There 
are  four  wooden  blades,  having  a mahogany  finish. 

Westinghouse  exhaust  fans  are  efficient  removers  of  foul 
air  or  odors  from  kitchens,  lavatories,  theatres,  restaurants, 

school-rooms,  and  buildings 
requiring  permanent  ventila- 
tion. These  fans  should  be 
mounted  in  walls  or  parti- 
tions, and  should  discharge 
directly  into  open  spaces. 
Intake  and  exhaust  pipes 
should  be  avoided.  Where 
such  pipes  are  necessary, 
they  should  be  made  as 
straight  and  short  as  pos- 
sible. These  fans  have  six 
blades.  The  motors  are 
single-speed,  but  can  be  sup- 
plied with  regulators  if  de- 
sired. The  regulator  is  mounted  separately  from  the  fan, 
at  any  convenient  location.  Self-lubricating  bearings  are 
used  in  vertical  exhaust  fans  which  require  no  oiling  or 
other  attention. 


ELECTRIC  WARE 

The  Westinghouse  type  M-9  lb.  iron  is 
similar  to  the  type  M-6%  lb.  iron.  It  is 
especially  desirable  for  heavy  pressing. 
The  Westinghouse  8 pound  iron,  although  designed  es- 


pecially for  the  use  of  travelers,  is  extensively  used  for  all 
kinds  of  light  pressing.  The  base  casting  is  flared  to  give 
greater  ironing  surface.  The  iron  is  finished  in  highly 
polished  nickel,  with  a black  ebonized  han- 
dle. The  heating  element  consists  of  resist- 
ance ribbon,  wound  on  a mica  form  and  In- 
sulated with  a plate  of  mica  on  each  side. 

The  cord  is  permanently  attached  to  the 
iron,  and  is  reinforced  by  a non-kink  spring. 

The  terminal  consists  of  a moulded  asbestos  terminal  block, 
in  which  the  connections  are  made.  A fireproof  stand  is  fur- 
nished which  has  an  opening  between  the  top  and  middle 
plates,  in  which  an  old-style  curling  iron  may  be  heated. 
The  8-pound  iron  is  made  for  two  voltages,  100-125  and  200- 
240  volts,  and  consumes  250  watts. 

The  Westinghouse  type  H 6-lb.  iron  is 
similar  to  the  type  M.  The  heating  ele- 
ment, although  not  steel  clad,  is  of  a sin- 
gle piece  construction. 

Westinghouse  6y2  pound  irons,  Type  M,  are  suitable  for 
general  household  work  and  laundry  service.  The  heating 
element  is  of  the  totally  enclosed  sheeted 
type  and  easily  replaceable.  Radiation 
from  the  top  is  prevented  by  dead-air 
sp*ce.  The  heat  storage  plates  stores 
the  surplus  heat,  keeping  the  iron  hot 
longer.  The  current  may  be  disconnected 
by  pulling  the  connector  away  from  the 
terminals.  A non-kink  spring  prevents 
bends  in  cord.  It  is  furnished  for  100-110,  111-120,  210-280, 
and  281  to  250  volts,  550  watts  in  each  case. 

The  Westinghouse  turnover  toaster  is 
substantially  built  of  pressed  sheet  steel, 
and  finished  in  .highly  polished  nickel, 
having  a very  attractive  appearance. 

The  toast  can  be  turned  without  danger  of  burning  the 
fingers,  by  means  of  an  insulated  knob.  The  flat  surface 
on  top  of  the  toaster  can  be  used  for  heating  food  or  plates. 
A flexible  cord  with  a separable  plug  is  attached  by  a heavy 
white  porcelain  connector.  For  100-120  and  200-240  volts, 
550  watts. 

The  Westinghouse  Waffle  Iron  is  the 
latest  addition  to  our  line  of  Electric 
Ware.  The  griddles  are  cast  aluminum 
and  permit  the  baking  of  three  waffles 
at  one  time.  A handsome  tray  makes 
the  apparatus  complete.  A special  fea- 
ture is  the  handle  which  raises  and  low- 
ers the  top  griddle  and  also  permits  easy 
carrying.  No  grease  is  required  on  the  griddles.  The 
waffles  are  crisp  and  delicious. 

The  Westinghouse  toaster-stove  is  a 
complete  and  practical  stove  that  will 
cook  anything  that  can  be  cooked  on  a 
double-burner  gas  stove.  The  frame  and 
legs  are  of  pressed  steel,  heavily  nickel 
plated  and  polished.  The  griddle  is  of  heavy  gauge  sheet 
aluminum.  The  tray  is  made  of  cold  rolled  steel,  heavily 
nickel  plated.  A flexible  cord  is  permanently  connected. 
A through  switA  controls  the  current  as  desired.  This 
stove  is  of  similar  wattage  and  voltage  as  the  turnover 
toaster. 

Westinghouse  coffee  percolators  will  make 
the  coffee  in  10  to  20  minutes,  according 
to  the  strength  desired.  The  coffee  basket 
can  be  removed  and  the  vessel  used  for 
boiling  water.  The  vessel  is  made  of  spun 
sheet  metal.  The  pot  type  percolator  has 
a sheet  metal  spout,  and  black  ebonized 
handle.  The  urn  and  loving-cup  style  per- 
colators have  a neat  metal  spigot.  The 
specially  heat-treated  glass  top  can  be  re- 
moved for  cleaning.  The  coffee  basket  is 
of  aluminum  and  the  valve  of  nickel  silver. 

All  Westinghouse  percolators  are  fitted  with 
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A an  automatic  cut-out.  This  is  enclosed  in 

fyL  base  of  the  percolator  and  adjusted  to 

open  the  circuit  when  the  temperature  of 
YKjJf  the  heater  approaches  the  danger  point.  All 

outside  metal  parts  are  nickel  plated  and 
polished.  Inside  of  vessel  is  heavily  tinned. 
Furnished  complete  with  flexible  cord,  sep- 
J arable  plug  and  receptacle. 

The  Westinghouse  electric  curling  iron  is  simple,  reliable 
and  economical.  The  heating  element  is  in  the  form  of  a 
rod  inserted  directly  in  the  barrel,  and 
can  be  removed' easily.  The  swivel  plug, 
which  fits  into  the  end  of  handle,  is 
moulded  of  specially  prepared  composition  which  is  un- 
breakable. Strong  spring  contacts  in  the  plug  assure  a good 
connection.  The  cord  is  attached  to  the  contacts  within 
the  swivel  plug,  there  are  no  exposed  terminals  or  live  parts. 
All  metal  parts  are  nickel  plated  and  polished;  wooden 
handle  is  black  ebonized.  Can  be  furnished  for  82,  100-125, 
or  200-240  volt,  15  watt  service. 

Westinghouse  electric  warming  pads  are  the  modern 
equivalent  of  the  hot  water  bottle.  They  are  made  in  two 
sizes  and  incased  in  fawn-colored  felt 
cases.  The  larger  pad  is  equipped  with  a 
three-heat  switch,  the  current  being  turned 
^ on  or  off  at  the  socket.  To  prevent  over- 

' — heating,  automatic  thermostats  are 

mounted  inside  these  pads,  which  cut  off  the  current  be- 
fore the  temperature  can  become  excessive  and  automatically 
closing  the  circuit  again  when  the  pad  has  cooled  off  to 
normal  temperature.  Two  cutouts  are  located  in  different 
parts  of  the  pad;  if  one  fails  to  operate,  there  is  another 
to  perform  its  duty. 

X The  Westinghouse  Type  C chafing  dish 

consists  of  a stand,  water  pan,  food  pan 
and  cover.  The  heater  is  a standard 
6 in.  disc  stove  with  the  feet  inserted  in 
a reverse  position.  The  disc  stove  may 
be  used  by  itself  if  desired,  and  will  per- 
form any  light  cooking  that  a single  burner  gas  stove  will 
do.  Type  C vessels  are  finished  in  highly  polished  nickel, 
or  copper.  The  6 in.  disc  stove  can  be  furnished  separately. 
A 12  in.  tray,  finished  to  match  the  vessel,  can  also  be 
supplied,  to  prevent  any  food  that  is  accidentally  spilled 
from  damaging  the  table  or  table  linen. 

The  Westinghouse  cozy-glow  radiator  is 
a substantially  built  heating  appliance  that 
will  throw  heat  in  any  direction.  A trunnion 
yoke  allows  adjustability  and  controls  the 
heat  rays.  A heavy  cast  iron  base  insures 
firmness  without  excessive  weight.  The 
heating  unit,  easily  removable,  is  wound  on 
a porcelain  cylinder  and  is  protected  by  a 
stout  copper  wire  guard  which  can  be  re- 
moved for  cleaning  reflector.  The  reflector, 
which  aids  in  the  proper  spread  of  the  heat  rays,  is  built 
of  polished  copper,  neatly  finished.  For  100-120  or  200-250 
volts,  550  watt  capacity. 


The  Westinghouse  disc  immersion  heat- 
ers may  be  used  to  heat  liquids  in  almost 
any  vessel.  No  special  wiring  is  required. 
I Jv  It  is  portable  and  very  efficient  when  the 

I N heat  requirements  do  not  exceed  250  de- 

grees  F.  The  heater  should  always  be  com- 
pletely immersed.  The  heating  element  is 
enclosed  in  a sealed  disc,  which  offers  a 
large  heating  surface. 

Westinghouse  hot  plates  are  designed  for 
hotel,  restaurant  and  domestic  use.  No  special 
flat-bottomed  utensils  are  needed.  The  radiant 
mum  heaters,  with  all  the  heat  at  the  top,  are  very 
efficient  with  ordinary  cooking  vessels.  The  heat  elements 
are  non-corrosive  and  water  and  food  spilled  on  the  heater 
will  not  damage  it  in  any  way.  The  porcelain  brick  on 


which  the  heating  element  is  assembled,  will 
stand  rough  usage.  Deflector  plates  below  the 
heaters  prevent  scorching  the  table,  protect 
the  connection,  and  increase  the  heater’s  effl- 
cienty.  Westinghouse  Type  81  has  a three-  | 

heat  switch,  and  Type  82  has  one  heat  only. 

In  the  10  in.  heater,  three  separate  switches  are  used. 
These  light  up  the  areas  of  6,  8,  and  10  ins.  respectively, 
making  this  heater  equivalent  to  three  plates  in  one. 

Westinghouse  electric  air-heaters  are 
suitable  for  heating  residences  and  partic- 
ularly adapted  for  isolated  rooms  or  small 
buildings  that  cannot  be  conveniently  or 
safely  heated  by  other  methods.  The  heat- 
ing element  is  fully  protected  from  elec- 
trical or  mechanical  injury.  These  air 
heaters  have  substantial  terminals,  heavy 
copper  connections,  are  finished  in  black 
japan  with  polished  aluminum  trimmings,  and  are  of  very 
light  construction.  They  are  made  for  1000,  2000  and  8000 
watt  capacities.  The  heater  complete  is  provided  with  a 
three-heat  snap  switch  but  no  attachment  plug;  for  wall 
receptacle  connection. 


BATTERY  CHARGERS 

The  Westinghouse  rectigon  is  especially  designed  for 
charging  run-down  batteries.  It  is  ruggedly  built,  reliable, 
simple,  and  economical.  The  charger  has  no  moving  parts, 
requires  no  oil  or  grease, 
and  Is  not  affected  by  heat 
or  cold.  All  parts  are  sup- 
ported on  a circular  cast- 
iron  base  with  three  feet.  A 
cover  of  pressed  steel  fits 
over  all  parts  and  is  secured 
to  the  base  by  three  machine 
screws.  The  cover  is  shaped  1 
with  handle  at  top  for  easy 

handling.  The  transformer  __  _ . A _ 

with  a fuse  panel  on  top  is  or  _va 

mounted  vertically  on  the  cast  iron  base.  The  bulb  is 
mounted  in  a socket  in  front  of  the  transformer.  Bulb 
installation  is  simple;  just  clip  a wire  lead  to  the  wire 
projecting  from  the  top  of  the  bulb.  Leads  for  A-C.  and 
D-C.  connections  come  out  through  base  and  are  well  pro- 
tected from  injury  by  encasing  metal.  The  A-C.  lead  is 
provided  with  a separable  at- 
tachment  plug,  and  the  D-C. 
leads  with  convenient  clips  for 
connecting  to  the  battery.  The 
Westinghouse  rectigon,  installed 
in  a private  garage,  assures  the 
automobilist  an  accessory,  mod- 
erate in  price  and  economical 
to  operate,  averaging  about  one 
cent  an  hour  while  In  use. 

Above  all,  it  is  safe.  Each 
rectigon  is  thoroughly  tested 
and  measures  up  to  the  high 
standard  set  for  its  perform- 
ance. The  Westinghouse  garage 
type  rectigon  for  charging, 

starting,  lifting,  and  ignition  For  8tatloo. 

batteries,  affords  an  extremely 

flexible  equipment  for  garage  and  service  stations,  where 
the  number  of  batteries  to  be  charged  is  variable.  This 
type  Is  mounted  on  a cast  aluminum  base  and  is  protected 
by  a pressed  steel  cover.  Both  A-C.  and  D-C.  circuits  are 
protected  against  overloads  and  shortdreuits  by  means  of 
plug  fuses  which  can  be  easily  replaced.  Current  output 
is  indicated  on  D-C.  or  battery  side,  by  a flush  type,  B X 
ammeter.  A snap  switch  controls  both  circuits.  The  handle 
of  the  dial  switch  controls  the  D-C.  voltage.  Leads  for  the 
A-C.  and  D-C.  are  brought  out  on  opposite  side  of  the  base 
and  are  plainly  marked.  The  garage  type  is  a 6 ampere, 
75  volt  rectigon,  furnished  complete  with  two  bulbs. 
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What  the  EM F Electrical 
Year  Book  Contains 

IT  COVERS  every  activity  of  an  electrical  nature 
from  the  various  methods  of  generating  electricity 
to  its  utilization  for  every  conceivable  need,  and  all 

related  subjects  (both  practical  and  theoretical)  bearing  thereon.  A few 
of  the  principal  classes  of  subjects  included  are  the  following: 


Production 
and  Distribution: 

Generating  stations. 

Power  transmission. 

Substations  and  distribution  systems. 

Central  station  service. 

Manufacturing  of  electrical  and  re- 
lated machinery,  apparatus,  appli- 
ances and  supplies. 

Jobbing  of  electrical  equipment  and 
supplies. 

Merchandising  of  electrical  appli- 
ances and  supplies. 

Applications: 

Electric  lighting  of  streets,  factories, 
stores,  residences,  etc. 

Motor  drive  of  all  kinds  of  machinery 
and  appliances  and  control  therefor. 

Electric  heating  in  industry,  house- 
holds, etc. 

Electrochemistry  and  electrometal- 
lurgy. 


Electric  railways  (urban  and  inter 
urban). 

Electrification  of  steam  railroads. 
Electric  vehicles,  trucks  and  tractors. 
Telephony  (manual  and  automatic). 
Telegraphy  (landline  and  submarine). 
Radio  telegraphy  and  radio  telephony. 
Miscellaneous  electric  signaling. 
Marine  and  naval  applications. 
Household  applications. 

X-rays  and  their  application. 
Electrotherapeutics. 

General: 

Electrical  engineering. 

Electrical  contracting  and  wiring. 
Electrical  colleges  and  schools. 
Electrical  theory  and  science. 
Electrical  instruments  and  testing. 
Electrical  testing  laboratories. 
Electrical  associations  and  societies. 
Electrical  periodicals  and  libraries. 
Electrical  industry  statistics. 
Electrical  codes  and  regulations. 
Electrical  invention  and  patents. 


Each  of  these  classes  of  subjects,  as  well  as  countless 

others,  is  subdivided  into  many  topics  giving  valuable  facts  and  data. 

All  electrical  and  allied  terms  are  clearly  defined.  All  of  the  equip- 
ment, apparatus,  and  supplies  produced  by  the  electrical  industry,  or 
used  by  it,  are  completely  classified  and  the  manufacturers  of  each  classi- 
fied product  are  listed.  Facts  are  given  about  each  manufacturer  and 
all  trade  names  are  separately  listed. 
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How  to  Use 

the  EM F Electrical  Year  Book 

All  text  entries  are  arranged  alphabetically  throughout 

the  book.  No  index  is  necessary.  The  range  of  topics  on  each  page  is 
indicated  in  the  upper  corners.  Entries  are  made  by  the  principal  noun 
instead  of  adjective,  unless  the  latter  is  more  commonly  used.  General 
definitions  are  usually  entered  under  the  singular  noun;  classified 
products  under  the  plural  noun.  Thousands  of  cross-references  aid  in 
locating  any  topic. 

For  example,  to  find  facts  on  electric  welding,  see 

Welding,  electric,  review  and  status  of;  to  find  statistics  on  electrical 
merchandising,  see  Merchandising,  electrical,  present  status  and  prospects 
of ; to  find  an  explanation  of  the  electron  theory  see  Electron,  theory ; to 
find  a biography  of  Benjamin  Franklin  and  description  of  his  famous 
kite  experiment,  see  Franklin,  Benjamin;  for  a list  of  libraries  with  l^rge 
collections  of  electrical  books,  see  Libraries,  electrical. 

To  find  the  names  of  manufacturers  of  any  electrical 

product,  such  as  renewable  cartridge  fuses,  see  Fuses,  cartridge,  renew- 
able ; or  of  rigid  steel  conduit  for  interior  wiring,  see  Conduit,  interior, 
rigid  metallic;  or  of  synchronous  motors,  see  Motors,  a-c,  synchronous. 
Suppose  one  of  the  manufacturers  listed  was  the  X.  Y.  Z.  Mfg.  Co.  of 
Boston,  Mass.,  and  a reader  in  Kansas  City,  Mo.,  wished  to  get  in  touch 
with  that  company  quickly.  By  looking  up  the  separate  company  entry 
under  the  letter  X he  might  find  that  it  had  a branch  office  and  ware- 
house in  St.  Louis,  Mo.,  which  he  could  quickly  reach  by  long  distance 
’phone  in  case  of  an  urgent  order.  Other  facts  about  the  manufacturer 
are  also  given  in  this  company  entry  where  these  were  available. 

To  find  the  name  of  the  manufacturer  using  a partic- 
ular trade  name,  look  up  the  trade  name  in  its  proper  alphabetical  order. 
For  example,  suppose  an  architect  specifies  “Eye  Rest”  ihdirect  lighting 
fixtures  for  a hospital.  If  this  name  were  used,  the  manufacturer 
employing  it  would  be  quickly  found  and  a contractor  bidding  on  the 
job  could  get  necessary  price  quotations,  etc.,  from  the  manufacturer  or 
his  nearest  branch  office  or  sales  representative  by  looking  up  the  separate 
company  entry  of  the  manufacturer.  Likewise,  a dealer  asked  to  repair 
an  old  type  of  flatiron,  say  “Unxld,”  can  find  who  its  manufacturer  is, 
provided  it  is  still  made. 
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A dvertisements 

In  the  lists  of  manufacturers  under  the 

various  classified  products  will  be  found  occasionally 
descriptive  advertisements  (sometimes  illustrated)  in- 
stead of  simple  listings.  Such  advertisements  are 
marked  with  the  abbreviation  “Adv.”  at  the  end  and 
serve  to  point  out  particular  features  of  the  manufac- 
turer’s product  in  that  classification  that  should  aid  in 
the  selection  of  the  maker. 

If  the  advertisements  appear  in  the 

Display  Advertising  Section  that  follows,  reference 
is  made  to  the  pages  on  which  they  appear. 

On  pages  1403  and  1404  there  is  also 

given  an  index  to  this  Display  Advertising  Section. 
It  should  be  noted  that  the  advertisements  in  this 
section  supplement  those  in  the  main  text,  or  are 
inserted  instead  of  advertisements  in  the  text. 

The  primary  function  of  all  the  adver- 

tisements  is  to  educate  the  reader  on  the  merits  of 
the  manufacturer’s  product,  the  various  types  and 
ratings  in  which  it  is  made,  and  his  facilities  for 
producing  same. 
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Revision 
and  Addition 

The  EMF  ELECTRICAL  YEAR 

BOOK  will  be  completely  revised  each  year  and 
thousands  of  additional  topics  included.  Suggestions 
as  to  the  nature  of  additional  topics  are  welcomed  by 
the  editor.  Also  suggestions  for  correction  of  any 
of  the  entries  published. 

- Manufacturers  are  requested  to  keep 

the  editor  supplied  with  their  latest  catalogs,  descrip- 
tive leafltes  of  new  products  and  other  announcements 
to  the  trade,  and  to  advise  of  changes  in  executive 
officers,  main  and  branch  or  district  offices  and  sales 
representatives.  Communications  respecting  all  text 
entries  should  be  addressed  to  the  editor. 

Advertisements  for  the  second  annual 

edition  should  be  arranged  for  early.  Communica- 
tions respecting  advertising  rates,  reservations  for 
space,  etc.,  should  be  addressed  to  the  advertising 
manager. 


Electrical  Trade  Publishing  Co. 

53  West  Jackson  Boulevard 
CHICAGO,  ILLINOIS 

Eastern  Office:  116  Nassau  St.,  New  York,  N.  Y. 
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INDEX  TO  ADVERTISEMENTS 

(See  note  on  next  page) 


Absolute  Con-Tac-Tor  Co.,  Chicago,  111 1286 

Acme  Wire  Co.,  New  Haven,  Conn 1248* 

Adam  Electric  Co.,  Frank,  St.  Louis,  Mo../....  1262-1265 

Aetna  Electric  Appliance  Co.,  Boston,  Mass * 

Ajax  Electric  Specialty  Co.  St.  Louis,  Mo * 

Allen  Co.,  Inc.,  L.  B.,  Chicago,  111 * 

Altorfer  Bros.  Co.,  Peoria,  111 1297* 

American  Brass  Co.,'  Waterbury,  Conn * 

American  Bridge  Co.,  New  York,  N.  Y 1257 

American  Circular  Loom  Co.,  New  York,  N.  Y — * 


American  Electric  Cutting  Machine  Co.,  New 

York,  N.  Y , ♦ 

American  Electrical  Heater  Co.,  Detroit,  Mich * 

American  Fixture  Co.,  Milwaukee,  Wis.~ * 

American  Insulated  Wire  & Cable  Co.,  Chicago  . 1250* 
American  Insulator  Co.,  New  Freedom,  Pa * 


American  Line  Materials  Co.,  Chicago,  111 * 

American  Steel  & Wire  Co.,  Chicago,  111 1210-1243* 

Anaconda  Copper  Mining  Co.,  Rolling  Mills 

Dept.  Chicago,  111 .. 1246* 

Anchor  Webbing  Co.,  Pawtucket,  R.  I * 


Anderson  Electric  & Equipment  Co.,  Chicago,  111  .1294* 

Anylite  Electric  Co.,  Fort  Wayne.  Ind * 

Apex  Electrical  Distributing  Co.,  Cleveland, 

Ohio  Opposite  3rd  Cover  Page* 

Aqua  Electric  Heater  Co.,  New  York,  N.  Y 1290 

Arnold  Electric  Co.,  Racine,  Wis * 

Artificial  Daylighting  Co.,  New  York,  N.  Y * 

Atlantic  Insulated  Wire  & Cable  Co..  New  York  . 1252 

Automatic  Electric  Co.,  Chicago,  111 * 

Automatic  Reclosing  Circuit  Breaker  Co.,  Colum- 
bus, Ohio  - * 

Automatic  Electrical  Devices  Co.,  Cincinnati,  O.  * 

Barnhart  Bros.  & Spindler,  Chicago,  111 1329 

Bates  Expanded  Steel  Truss  Co.,  Chicago,  111 1258 

Bead  Chain  Mfg.  Co.,  Bridgeport,  Conn * 

Beardslee  Chandelier  Mfg.  Co.,  Chicago,  111 * 


Belden  Mfg.  Co.,  Chicago,  111 * 

Belfry  & Craighead,  Chicago,  111 * 

Benjamin  Electric  Mfg.  Co.,  Chicago,  111 1231-1234* 

Berthold  Electrical  Mfg.  Co.,  Chicago.  Ill * 

Best  Electric  Corp.,  New  York,  N.  Y * 

Biddle  Co.,  James  G.,  Philadelphia,  Pa * 

Bleadon-Dun  Co..  Chicago,  111 1295* 

Bodine  Electric  Co.,  Chicago,  111 .. ♦ 

Booth  Felt  Co.,  Brooklyn,  N.  Y 1309, 1325* 

Borden  Co.,  The,  Warren,  Ohio * 

Boustead  Electric  & Mfg.  Co.,  Minneapolis,  Minn ..1326* 

Bristol  Co.,  The,  Waterbury,  Conn v 1286* 

Buhrke  Co.,  R.  H.,  Chicago,  111 * 

Burdick  Cabinet  Co.,  Milton,  Wis * 


Burnley  Battery  & Mfg.  Co.,  North  East,  Pa 
Bussmann  Mfg.  Co.,  St.  Louis,  Mo 


Campbell  Electric  Co.,  Lynn,  Mass * 

Central  Tube  Co.,  Pittsburgh,  Pa * 

Chelten  Electric  Co.,  Philadelphia,  Pa * 

Chicago  Fuse  Mfg.  Co.,  Chicago,  111 * 

Chicago  Insulated  Wire  & Mfg.  Co.,  Sycamore,  111. .1249 

Chicago  Mica  Co.,  Valparaiso,  Ind 1320* 

Chicago  Solder  Co.,  Chicago,  111 ♦ 

Cincinnati  Specialty  Mfg.  Co.,  The,  Cincinnati,  O....  * 

Clark-Cadle-Harmon  Corp.,  Rochester,  N.  Y * 

Clay  Products  Co.,  Brazil,  Ind * 

Collinson-Holland  Co.,  Malden,  Mass ♦ 

Colonial  Art  Glass  Co.,  Meriden,  Conn ♦ 

Columbia  Metal  Box  Co.,  New  York,  N.  Y * 

Consolidated  Wire  & Machinery  Corp.,  Chicago....  1324 

Convenolite  Co.,  The,  Chicago,  111 * 

Cooper  Hewitt  Electric  Co - * 

Crawford  Mfg.  Co.,  New  York,  N.  Y * 

Crouse-Hinds  Co.,  Syracuse,  N.  Y * 


Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis 1225-1230* 

D & W Fuse  Works  of  General  Electric  Co., 

Providence,  R.  I * 

Davidsoir  Porcelain  Co.,  East  Liverpool,  Ohio * 

Davis  Slate  & Mfg.  Co.,  Chicago,  111 * 


Delta  Star  Electric  Co.,  Chicago,  111 * 

Dewes  Co.,  The,  New  York,  N.  Y * 

Dewsberry,  R.  A.,  Chicago,  111 * 

Dexter-Reynolds  Mfg.  Co.,  Chicago.  Ill 1225* 

Domestic  Electric  Co.,  Cleveland,  Ohio 1310* 

Dudlo  Mfg.  Co.,  Fort  Wayne,  Ind 1250 

Duncan  Electric  Mfa.  Co.,  Lafayette,  Ind * 

Duralectric  Corporation,  The,  Jamestown,  N.  Y * 

Eby  Mfg.  Co„  H.  H.,  Philadelphia,  Pa * 

Economy  Fuse  & Mfg.  Co.,  Chicago,  111 1289* 

Edison  Electric  Appliance  Co.,  Inc.,  Chicago,  I11..1292-3* 
Edison  Lamp  Works  of  General  Electric  Co.,  Har- 
rison, <N.  J .. 1272-3* 

Edison  Storage  Battery  Co.,  Orange,  N.  J.. — 1313* 

Edwards  & Co.,  Inc.,  New  York,  N.  Y * 

Electric  Power  Equipment  Corp.,  Philadelphia,  Pa..l261* 

Electric  Service  Supplies  Co.,  Philadelphia,  Pa * 

Electric  Vacuum  Cleaner  Co.,  Cleveland,  Ohio 1298* 

Electrical  Development  & Machine  Co.,  Philadel- 


phia, Pa 1260* 

Electrical  Review,  Chicago,  111 * 

Electrical  Testing  Laboratories,  New  Yolk,  N.  Y..1260* 

Enameled  Metals  Co.,  Pittsburgh,  Pa * 

Enterprise  Electric  Co.,  Warren,'  Ohio : 1328* 

Erikson  Electric  Co.,  L.,  Boston,  Mass -1308* 

Estate  Stove  Co.,  The,  Hamilton,  Ohio * 

Esterline-Angus  Co.,  The,  Indianapolis,  Ind ♦ 

Everlite  Co.,  The,  New  York,  N.  Y.,  and  Minne- 
apolis, Minn 1321* 

Federal  Electric  Co.,  Chicago,  111 1291* 

Fibre  Conduit  Co.,  Orangeburg,  N.  Y 


Fitzgerald  Mfg.  Co.,  Torrington,  Conn — * 

Free  Sewing  Machine  Co.,  Rockford,  111 * 

Ganschow  Co.,  William,  Chicago,  111 - 1316 

Garfield  Mfg.  Co.,  Garfield,  N.  J * 

Geier  Co.,  The  P.  A.,  Cleveland,  Ohio * 

General  Electric  Co.,  Schenectady,  N.  Y 1203-1223* 

Gillespie  Eden  Corp.,  New  York,  N.  Y 1296* 

Gleason  & Co.,  J.  L.,  Boston,  Mass * 

Goodwill  Electric  Co.,  Chicago,  111 * 


Gould  Appliance  Co.,  Inc.,  New  York.  N.  Y * 

Grebe  & Son,  A.  H.,  Richmond  Hill,  L.  I.,  N.  Y.  ..  * 

Green  Equipment  Corp.,  Chicago,  111 * 

Gruendler  Patent  Crusher  & Pulverizer  Co.,  St. 
Louis,  Mo * 

Habirshaw  Electric  Cable  Co.,  Yonkers,  N.  Y 1244-5 


Hallett  Iron  Works,  Harvey,  111 1254* 

Handel  Co.,  The,  Meriden,  Conn * 

Hartford  Time  Switch  Co.,  New  York,  N.  Y * 

Herbst,  Padl  W.,  Chicago,  111 1258* 

H.  G.  Mfg.  Co.,  St.  Louis,  Mo * 

Hilo  Varnish  Corp.,  Brooklyn,  N.  Y 1318* 

Hi-Voltage  Equipment  Co.,  Cleveland,  Ohio * 

Hinde  & Dauch  Paper  Co.,  Sandusky,  Ohio 1322 

Holophane  Glass  Co.,  New  York,  N.  Y * 

Holtzer-Cabot  Electric  Co.,  Boston,  Mass * 

Horton  Mfg.  Co.,  Fort  Wayne,  Ind * 

Hubbard  & Co.,  Pittsburgh,  Pa * 


Hugro  Mfg.  Co.,  Warsaw,  Ind 1299-1300* 

Ideal  Commutator  Dresser  Co.,  Chicago,  111 * 

Illinois  Electric  Poreclain  Co.,  Macomb,  111 1301* 

Illinois  Wire  & Cable  Co.,  Sycamore,  111 1250 

Independent  Lamp  & Wire  Co.,  New  York,  N.  Y..1251 
Indiana  Rubber  & Insulated  Wire  Co.,  Jonesboro, 

Ind 1235-1239* 

Industrial  Controller  Co.,  Milwaukee,  Wis * 

Interior  Lamp  & Fixture  Works,  Chicago,  111 * 

International  Electric  Co.,  Indianapolis,  Ind * 

International  Floor  Machine  Co.,  New  York,  N.  Y.  * 

International  Paint  Co.,  St.  Louis,  Mo 1320* 

Iron  Products  Corp.,  LaCrosse,  Wis * 

Irvington  Varnish  & Insulator  Co.,  Irvington, 

N.  J 1319* 

Ivanhoe-Regent  Works  of  General  Electric  Co., 

Cleveland,  Ohio  1266-1269* 
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Janette  Mfg.  Co.,  Chicago,  111 

Jefferson  Electric  Mfg.  Co.,  Chicago,  111. 


Kelley  Electric  Machine  Co.,  Buffalo,  N.  Y * 

Kellogg  Switchboard  & Supply  Co.,  Chicago,  111.  ..1327* 

Killark  Electric  Mfg.  Co.,  St.  Louis,  Mo * 

Kinetic  Engineering  Co.,  Philadelphia,  Pa...* * 

King  Mfg.  Co.,  Chicago.  Ill 1257* 

Klein  & Sons,  Mathias,  Chicago,  111 1259* 


Landers,  Frary  & Clark,  New  Britain,  Conn .. * 

Leeds  & Northrup  Co.,  Philadelphia,  Pa * 

Lightolier  Co.,  New  York.  N.  Y * 

Line  Material  Co.,  South  Milwaukee,  Wis 1278 

Link-Belt  Co.,  Chicago,  111 * 

Localized  Lighting  Corp.,  New  York,  N.  Y 1275* 

Locke  Insulator  Mfg.  Co.,  Baltimore,  Md * 

Luminous  Unit  Co.,  Division,  St.  Louis  Brass 

Mfg.  Co.,  St.  Louis,  Mo 1276-7* 

m 

Majestic  ElecfHc  Development  Co.,  San  Francis- 
co, Cal ♦ 

Maring  Wire  Co.,  Muskegon.  Mich * 

Mark  Mfg.  Co.,  Chicago,  111 1305* 

Marlow  Mfg.  Co.,  Cleveland,  Ohio * 

McCord  & Co.,  H.  M.,  Minneapolis,  Minn 1256* 

McIntosh  Battery  & Optical  Co.,  Chicago,  111 * 

McLennan  & Co.,  K.,  Chicago.  Ill 1310* 

Mermaid  Dishwasher  Co.,  Middletown,  Conn * 

Metropolitan  Electric  Mfg.  Co.,  Long  Island  City  ♦ 

Minerallac  Electric  Co.,  Chicago,  111 1310* 

Modern  Laundry  Machine  Co.,  Kansas  City,  Mo * 

Moran  & Hastings  Mfg.  Co..  Chicago,  111 * 

Morganite  Brush  Co.,  New  York,  N.  Y * 

Moss-Schury  Mfg.  Co.,  Detroit,  Mich * 

Motor  Player  Corporation.  Chicago,  111 * 

Multi  Electrical  Mfg.  Co.,  Chicago,  111 * 

Multiple  Electric  Products  Co.,  Inc.,  New  York  * 
Mutual  Electric  & Machine  Co.,  Detroit,  Mich 1285* 


National  Electric  Controller  Co.,  Chicago,  111 1286 

National  Electric  Light  Association.  New  York 1288 

National  Lamp  Works  of  General  Electric  Co., 


National  Metal  Molding  Co.,  Pittsburgh,  Pa..  .1302-1304* 
National  Pipe  & Cable  Hanger  Co.,  New  York.  ..  * 

National  Pole  Co.,  Escanaba,  Mich 1254 

National  X-Ray  Reflector  Co.,  Chicago,  111 1405* 

Nevcrslip  Works,  The,  New  Brunswick,  N.  J * 

New  England  Mica  Co.,  Waltham  Mass 1320* 

Ncwgard  & Co.,  Henry,  Chicago.  Ill 1287* 

Northern  Electric  Co.,  Chicago.  Ill * 

Northern  Industrial  Chemical  Co.,  Boston,  Mass....  * 
Northwestern  Electric  Co.,  Chicago,  111 * 


Ohio  Brass  Co.,  Mansfield,  Ohio * 

Ohio  Electric  & Controller  Co..  Cleveland,  Ohio ...  * 

Oshkosh  Mfg.  Co.,  Oshkosh,  Wis 1253 

Ovalite  Co.,  New  York,  N.  Y * 

Overbagh  & Ayres  M*fg.  Co.,  Chicago,  111 * 


Paragon  Electric  Co.,  Chicago,  111 * 

Parker  & Son,  Inc.,  J.  H.,  Parkersburg,  W.  Va * 

Partridge  Lumber  Co.,  T.  M.,  Minneapolis,  Minn....l254* 

Patton-MacGuyer  Co.,  Providence,  R.  I * 

Peerless  Electric  Co.,  Warren,  Ohio 1308* 

Persons  Electric  Co.,  Quincy,  111 * 

Peterson  Co.,  Chas.  J.,  Chicago:  111 * 

Pitt  Engineering  Co.,  Chicago.  Ill * 

Pittsburgh  Transformer  Co.,  Pittsburgh,  Pa * 

Powell,  F.  W.,  Pittsburgh,  Pa * 

Radiant  Mfg.  Co.,  Sandusky,  Ohio * 

Rattan  Mfg.  Co.,  New  Haven,  Conn 1308* 

Reflector  & Illuminating  Co.,  Chicago,  111 * 

Reliance  Automatic  Lighting  Co.,  Racine,  Wis * 

Reliance  Electric  & Engineering  Co.,  Cleveland,  O.  * 


Reliance,  Weighing  Machine  Division  of  Stearns 

Motor  Mfg.  Co.,  Ludington.  Mich .. 1315 

Renulife  Electric  Co.,  Inc.,  Detroit,  Mich * 

Richards  & Co.,  Geo.,  Chicago,  111 * 

Riley  Stoker  Co.,  Sanford,  Worcester,  Mass * 


Robbins  & Myers  Co.,  Springfield,  Ohio * 

Rome  Brass  & Copper  Co.,  Rome,  N.  Y 1312* 

Rome  Wire  Co.,  Rome,  N.  Y 1247* 

Roth  Bros.  & Co.,  Chicago,  111 * 

Royal  Electric  Mfg.  Co.,  Chicago,  111 * 

Russell  Electric  Co.,  Chicago,  111 * 


Samson  Cordage  Works,  Boston,  Mass * 

Sangamo  Electric  Co.,  Springfield,  111 * 

Schweitzer  & Conrad,  Inc.,  Chicago,  111 * 

Scovill  Mfg.  Co.,  Waterbury,  Conn 1327* 

Shapiro  & Aronson,  Inc.,  New  York,  N.  Y * 

Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek,  Mich 1323 

Smith-Hecht  Co.,  Indianapolis,  Ind * 

Smith  & Hemenway,  Inc.,  New  York,  N.  Y * 

Snow  & Co.,  E.  W.,  Rochester,  N.  Y * 

Solar  Electric  Co.,  Chicago,  111 * 

Southern  Electric  Co.,  Baltimore,  Md 1308 

Sprague  Electric  Works  of  General  Electric  Co., 

* New  York,  N.  Y 1306-7* 

Square  D Co.,  Detroit,  Mich ...1279-81 

Standard  Electric  Time  Co.,  Springfield,  Mass * 

States  Co.,  The,  Hartford,  Conn * 

Steel  City  Electric  Co.,  Pittsburgh,  Pa * 

Stine  Screw  Holes  Co.,  Waterbury,  Conn * 

Strait  & Richards,  Inc.,  Newark,  N.  J * 

I Strite  Automatic  Toaster  Co.,  Minneapolis,  Minn...  ♦ 

Sunlight  Electrical  Mfg.  Co.,  Warren,  Ohio * 

Sun-Ray  Mfg.  Co.,  Oshkosh,  Wis * 


Taylor  Instrument  Companies,  Rochester,  N.  Y — * 

Terry  Steam  Turbine  Co.,  New  Britain,  Conn * 

Thistle  Mfg.  Co.,  Chicago,  111 1298* 

Thomas  & Betts  Co.,  New  York,  N.  Y * 

Thompson-Levering  Co.,  Philadelphia,  Pa 1286* 

Triangle  Electro  Trading  Co.,  New  York,  N.  Y 1298* 

Tri-Plex  Vacuum  Electric  Washing  Machine  Co., 

Inc.,  Pekin,  111 * 

Trumbull  Electric  Mfg.  Co.,  Plainville,  Conn 1282-3* 

Trumbull-Vanderpoel  Electric  Mfg.  Co.,  Bantam, 

Conn. * 

Turner  Brass  Works,  Sycamore,  111 1326 

United  States  Rubber  Co.,  New  York,  N.  Y * 

Universal  Mfg.  Co.,  Lincoln,  Neb * 

Universal  Motor  Co.,  Oshkosh,  Wis 1328* 

Universal  Winding  Co.,  Boston,  Mass 1317 

Valentine-Clark  Co.,  Spokane,  Wash 1255* 

Vianney  Die  Works,  New  York,  N.  Y ..  * 

Vulcan  Chemical  Co.,  Chicago,  111 * 

Waage  Electric  Co.,  Chicago,  111 * 

. Wadsworth  Electric  Mfg.  Co.,  Covington,  Ky 1284 

Wakefield  Brass  Co.,  F.  W.,  Vermilion,  Ohio * 

Walker  Bros.  & Haviland,  Philadelphia,  Pa * 

Walker  Vehicle  Co.,  Chicago,  111 1326 

Walsh  Electrical  Supply  Co.,  Inc.,  New  York 1305* 

Wash-Kosh  Mfg.  Co.,  Oshkosh,  Wis * 

Waterbury  Button  Co.,  Waterbury,  Conn 1328* 

Welch  Mfg.  Co.,  W.  M.,  Chicago,  111 * 

Western  Coil  & Electric  Co.,  Racine,  Wis * 

Westinghouse  Electric  & Mfg.  Co.,  East  Pitts- 
burgh, Pa 1395-1402 

Westinghouse  Lamp  Co.,  New  York,  N.  Y 1274* 

Wheeler  Reflector  Co.,  Boston,  Mass * 

Whitall  Engineering  Co.,  Waterbury,  Conn * 

White  Electrical  Supply  Co.,  T.  C.,  St.  Louis,  Mo....  * 

Whiting  Co.,  Inc.,  H.  S.,  New  York,  N.  Y .. * 

Wisconsin  Electric  Co.,  Racine,  Wis 1311* 

Witherbee  Storage  Battery  Co.,  New  York,  N.  Y....  * 

Wurdack  Electric  Mfg.  Co.,  William,  St.  Louis  * 


NOTE:  In  addition  to  the  display  advertisements  there  are  numerous  descriptive  advertisements  of  manufacturers  ap- 
pearing throughout  the  alphabetic^  text,  in  place  of  ordinary  listings.  These  advertisements  can  be  found  under  the  various 
headings  of  manufactured  products. 

The  asterisk  * indicates  manufacturers  whose  classified  advertisements  appear  in  the  classified  section.  Folio  numbers 
relate  to  display  advertising  pages  only. 
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E M F ELECTRICAL  YEAR  BOOK 


The  result  of  years  of  study  and  re- 
search. Successful  for  illumination  of 
every  type  of  interior  where  harmoni- 
ous and  efficient  lighting  is  demanded. 


for  Show-Window  Lighting 
Show-Case  Lighting 
Factory  lighting 
Flood  Lighting 


Produced  by  means  of  a powerful  re- 
flector that  redirects  and  diffuses  the 
light  from  brilliant  lamps,  yet  conceals 
the  dazzling  light-source.  There  is  an 
X-Ray  Reflector  for  every  lighting  need. 

NATIONAL  X-RAY  REFLECTOR  CO. 

NEW  YORK  CHICAGO  SAN  FRANCISCO 

Resident  Engineers  in  all  Principal  Cities 
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EMF  ELECTRICAL  YEAR  BOOK 


LESffiRIC  CLOTHES  WASHER 


ELECTRIC  SUCTION  A 
CLEANER 


k n u 

Exclusive  Apex 


Feature; 


I.  Inclined  Noztla 

Cleans  Under 
Things  na  Well  as 
▲round  Them. 


2.  Divided  Norte 

Cleans  Uniformly 
▲cnee  the 
13-inch  Opening. 


B89089680441A 


THE  WASHER 

The  ROTAPEX  Electric  Clothes  Washer  is  strictly  a quality 
product,  combining  details  of  design  based  on  the  best  engineer- 
ing knowledge  with  the  finest  materials  and  the  best  manufac- 
turing skill  and  workmanship. 

The  simplified  control  of  the  Rotapex  rotary  washer  com- 
prises only  four  major  units:  fl)  The  motor  with  friction 
clutch;  (2)  the  worm  and  gear  transmission;  (3)  the  cylinder 
operating  mechanism;  (4)  wringer  control. 

THE  MOTOR — /a  h.  p.  ball  bearing,  cool-running  motor  of 
splash  proof  design  insulated  from  frame,  1,800  r.  p.  m.,  with 
maximum  starting  torque,  ample  capacity  to  insure  surplus  pow- 
er in  handling  unusually  heavy  loads  and  universal  jointed  main 
shaft.  Friction  clutch  prevents  any  possible  damage  through 
overloading. 

WATER-TIGHT  BEARINGS— All  bearings  are  enclosed  in 
water-tight  casings;  no  open  seams  or  joints  to  permit  water 
seeping  in.  An  important  protection  against  rust-frozen  bear- 
ings. 

THE  WHEELS — The  swivel-type  casters  include  bronze 
wheels  held  in  posetion  by  malleable  iron  horns,  insuring  easy 
turning  and  extreme  strength. 

THE  CYLINDER — The  self-reversing  perforated  cylinder 
revolves  5%  times  in  each  direction  and  is  made  of  heavy 
zinc  with  galanized  ends.  It  measures  18  inches  in  diameter  by 
18f4  inches  long.  Its  tumbling  ribs  are  of  wood — its  entire 
construction  rust-proof.  It  is  light-weight  and  is  easily  re- 
moved (when  through  washing)  to  rinse  out  the  tank. 

THE  INSULATION — All  electric  wiring  is  enclosed  in 
armored  conduit.  The  cord  is  detachable  from  the  washer  by 
separable  plug. 


THE  CLEANER 

The  Apex  is  a true  electric  suction  cleaner. 

Apex  suction  is  applied  evenly  across  the  13-inch  nozzle  by 
reason  of  the  exclusive  divided  or  twin  chamber  design.  The  in- 
clined nozzle  gets  under  radiators  and  low  furniture,  hooks 
around  table  legs,  goes  up  close  to  baseboards  and  pokes  into 
corners. 

A removable  stationary  bristle  brush  is  fitted  across  the  noz- 
zle opening  for  picking  up  thread,  hair,  lint  and  litter. 

The  thin  slot  opening  of  the  nozzle  concentrates  the  suction 
so  that  it  gets  the  most  deeply  imbedded  dirt. 

Practically  unbreakable  construction;  motor  housing  and  noz- 
zle complete  in  only  two  sections,  both  of  polished  aluminum. 

Weight,  10  Vt  lbs.  Only  two  places  to  oil  through  spring 
closed  ball  Oilers;  felt  wick  feeds  oil  automatically. 

Swivel  type  rear  wheel.  Forward  wheels  do  not  interfere  with 
nozzle  front  getting  into  corners  and  cleaning  along  baseboards. 

Handle  stop  locks  handle  in  a horizontal  position  for  clean- 
ing stairways,  etc.  Entire  machine  stands  erect  without  sup- 
port when  handle  is  thrown  forward. 

Wire  runs  through  handle  to  turn  switch  at  end  of  pistol  grip. 

Air-tight  coupling  for  attachment  hose  conveniently  located 
on  face  of  nozzle. 


THE  APEX  ELECTRICAL  DISTRIBUTING  CO.,  1067  East  152d  Street,  CLEVELAND,  OHIO 

EXPORT  OFFICE  AND  SHOW  ROOM:  Ml  Eighth  Avenue.  NEW  YORK  CITY.  U.  S.  A. 

CanedUn  Factory:  APEX  ELECTRICAL  MANUFACTURING  CO.,  Ltd.,  IK-4  Atlantic  Ave.,  Toronto,  Ontario. 
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Standard  Crate 
Contains  in 
■Feet 


Approximate 
No.  of  Feet 
Minimum 
Carloads 
30.000  Lbs. 


Socket  Joint  Conduit 


Harrington  Joint  Conduit 


Prices  of  ^ * v\ 

‘ORANGEBURG  FIBRE  CONDUIT"  *( 

will  be  furnished  on  application  [ (ORANGEBURG) 

UN 


Approximate 
Cross  Weight 
Maximum 
Quantity  30 
Foot  Car.  Lbs. 


Approximate 
Gross  Wt., 
Standard 
Crate  Bends 
Lbs. 


Bends 


Bends 


^ For  additional  data  concerning 

“ORANGEBURG  FIBRE  CONDUIT * 

) ) See  Conduit , Underground,  Fiber 


The  Fibre  Conduit  Company 

New  York  Orangeburg,  N.  Y.  Chicago 


THE  STANDARDIZED 

FIBRE  CONDUIT 


,KV' 


“ORANGEBURG 
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